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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS HAa YpOBHE CpeIHETro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW MporpaMMmel, mpenctaBieHHbix B ®I'OC COO, a Takke C yd€Tom
¢benepanpHOi pabouell MporpaMMbl BOCIHUTAHHS W KOHLEHIMH ITPENOJaBaHUs y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HWKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOU KkapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Mojixoa. [Iporpamma no gpusuke cOoTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynpraTaM OOydeHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3allUd MEXIPEIMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU y4eOHbIMU mpeameTamu. B Heil onpenensorcs
OCHOBHbIE 11€IM U3y4eHUs (U3UKH Ha YPOBHE CpeIHEro oouiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yUYEHHUS;

e cojepxaHue yueOHOro npeamera «Pu3nkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIBI, BBICTYIAs B KaYE€CTBE Y4eOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKIJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
xuMueHr, Ouonoruelt, gusmdyeckoi reorpadueir m actpoHoMuen. Mcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OMpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yueHue puU3nku BHOCUT OCHOBHOMW BKIIAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHO! KapTHHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAYYHBIH METO/ MO3HAHUS MPHU BBIMOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy Kkypca pusuku st ypoBHS CpeAHEro 00IIero o0pa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenrocmnocmu. B cOOTBETCTBUU € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/eNoB (PU3UKHU, BKIIOYAET KaK BOIPOCHI KIACCUUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca (U3UKU 00beAUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBusercs (OpMUpOBaHHME IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaiius npeanonaraeT UCHOIb30BaHHE TYMAaHHUTAPHOTO
noTeHIana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoMCTBO C HIMPOKHM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIIEHHBIX 3KOJOTMYECKUM IMpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MPOOJIEM paIlliOHAIEHOTO MPUPOIONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3UKM Ha yYpOBHE CpeIHEero o0Imero oOpa3oBaHUS
ABIISAIOTCS  (u3ndeckue Teopuu ((HOpMHUpPOBaHME MPEACTABICHUNA O CTPYKType IOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHH, Ui ONMHCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPexae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. [[ins 6a30Boro ypoBHS Kypca
(GU3UKH — ATO HCHOJIH30BAHME CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOpble B Tporpamme 1o ¢u3nKe OObEeTUHEHBI B OOIIUNA CIHCOK
YUECHHUECKUX TPAKTUYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJSL M OILEHKH, OCYIIECTBISIETCS YYaCTHHKAMH OO0pa30BaTEIHLHOTO
rporecca UCX0/11 U3 0COOCHHOCTEN MIIaHMPOBAHUS M OCHalleHusl kabuHera ¢puzuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHME yAETsSeTCs PEHICHHIO PAacUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu aTom
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISTFOTCS 3a/1a9 C SIBHO 3aJIaHHON (PU3MUYECKON MOJIENbIO,
MO3BOJISIIOIINE TPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaAHUS U3 Pa3HBIX pa3AenoB. i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSCHEHHWE NpPOTeKaHWs (QU3UYECKUX SBJICHUM W TPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOIETM ISl CUTYallud TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKHN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpalmoHHoe obOopynoBaHue (OpMHUpPYEeTCS B COOTBETCTBUU C TMPUHLHUIIOM
MUHUMAaJbHON NOCTATOYHOCTH M 00ECHednBaeT MOCTAHOBKY MEPEUYHCICHHBIX B IpOrpamMme Mo
(bu3MKe KIIOYEBBIX JEMOHCTpAalUi Ui HWCCIENOBAaHHMS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHH.

JIaGopaTopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAKTUYECKHX paboT (gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecrmeuuBaeTcss B pacdyére OJHOTO KOMILUIEKTa Ha JBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKTHI J1IaDOpaTOpHOTO OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIb30BAHWU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1AOOPATOPHil.

OCHOBHBIMH IIENISIMH U3Yy4eHHSI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHME HHTEpPeca M CTPEMJIEHUS OOYydaloIIMXCsl K HAyYHOMY H3YyYCHHIO

MPUPOJIBI, PA3BUTHE UX UHTEIJICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE TMPEJCTABICHUH O HAydHOM MeETOA€ TMO3HaHUS U  (OpPMHpPOBaAHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTara U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH 1 (yHJaMEHTAIbHBIX 3aKOHOB (PH3UKH;

(bopmMupoBaHue yMEHHI OOBSICHATH SABJICHHUS C UCIIOJIBb30BaHUEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIIbCTB;

(dbopmMupoBaHHe NPEICTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STHUX Iieneil oOecrieunBaeTcs PEIICHHEM CIIeIYIONMX 3aqad B IIpoIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CHCTEMBI 3HAHUH 00 OO0mMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, AIEKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTpO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHS TPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pElIeHUs pPA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoit
MOJIENbI0, 3a/ay, T0JIpa3yMEBaIOIIUX CaMOCTOSITENIbHOE CO3/JaHue (pu3nveckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3HUECKUX
JKCIEPUMEHTOB, AaHAIM3a W  UHTEpHpeTaluu  HUHQOpMalMU,  ONpeAeTeHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHUs
oTBoauTCcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme no (pusuke rnepeueHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JIeaeT BBIOOp MPOBEACHUS JTa0OPaTOPHBIX paboT U

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX 0CcOOeHHOCTEH o6yqafou11/1xc;1.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Paznes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUsA OKpyxarouero mupa. Pois
SKCTIIEPUMEHTA M TEOPUH B MPOIECcCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Pons m mecto ¢u3uku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnoroBbie U ITU(POBBIC U3MEPHUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3znes 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe nBmwkeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JABWXKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepHUaTbHOM TOYKH, UX MPOEKIUH HAa OCH CHCTEeMbl KoopAuHAaT. CloKeHue MepeMeieHnid u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEIICHNU MaTepUaIbHOM TOUKU OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. J[[BwkeHune MaTepHalbHOM TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocThb. llepuon u
yactoTa oOpameHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

Texuuueckne ycTpoilcTBa W MNPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETp, ABWKECHUE
CHapAJIOB, IIETIHbIE U PEMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, HILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK JBUKCHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBr>xkeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHUs] MTHOBEHHOM CKOPO CTH.

HccnegoBanue  COOTHOIIEHWS ~ MEXAYy  NYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUkKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIMaNbHBIE CHCTEMBI
oTc4yéra.



Macca Tema. Cwuma. [lpunnun cynepnosunmu cui. Bropoit 3akon HproToHa st
MaTtepuanbHOM TOUKHU. TpeTuid 3akoH Hpr0TOHA [1711 MaTe€pUalbHbIX TOYEK.

3akoH BcemupHOTO TAroteHus. Cuna tsbkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBIICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Tase.

[TocTynarenpHo€ 1 BpamiareabHOE ABUKEHUE aOCOIIOTHO TBEPIOTO TENa.

MoMEHT CuIbl OTHOCUTEIBHO OCH BpamieHusa. [lnedo cumbl. YcinoBuUs paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOIIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JA€(POpPMAIIHH.

HeBecomocts. Bec Tena npu yckOpeHHOM NOAbEME U TIAJICHHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAMOIIMX B IMPYXUHE M PE3NHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTepralibHOM TOUYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToUeK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE NBHKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus maTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro aeGopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble W HEMOTEHIUANbHbIE CHIBL. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpoONCTBAa U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOMEpP, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon mOTEHIUATBLHONM PHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXAaHHMUYECKOW SHEPruu Tella Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. Moaekysipaasi puznka 1 TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. MoOJIeJTM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca u pa3mepsl Mojekyn. KonumdyecTBo BelecTBa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHYECKONH TEOpPHH
uaeanpHOro rasza. AOCOJNIIOTHasg TemIeparypa Kak Mepa cpelHed KHHETHYeCKOW >SHepruu
TEeIIOBOro ABWKEeHHS dactull rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akoH [lanproHa. M3omporeccsl B UACATLHOM Ta3e C
MTOCTOSIHHBIM KOJIM4eCTBOM BenlecTBa. ['paduueckoe npeacraBieHne N30MPOIECCOB: U30TEpPMa,
n30x0pa, n3obapa.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, ¢oTorpaduu MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU Gy3Un KUTKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO JIBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UJI€AIbHOTO T'a3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHd o0BbEMa
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsT 3HEprusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonmndyecTBo TerioTsl U pabota. BHyTpeHHSIs SHEpTUsi 0JHOATOMHOTO
UJeanbHOTO ra3a. Buasl Termnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITydYeHUE. Y IeTbHas
TETI0EMKOCTD BellecTBa. KoanyecTBo TEmIOThI pH TEIUIONEpeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas uHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmouHamuku. HeobpatuMocTs mpo1eccoB B MPUPO/IE.

TennoBsie MamuHbL. [IpuHIIMTIBL AeiicTBUS TeMIOBBIX MamuH. [IpeoOpa3oBanmst SHEPTrUU B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aevictBusi TeroBoil mammubl. [{ukn Kapho u
ero K03 PUIMEHT MOJIE3HOTO JAeHCTBUS. DKOJOTHIECKHUE MPOOIEMBbl TETNIOOHEPTETHKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: [IBUraTeilb BHYTPEHHETO
cropanusi, OITOBOI XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tela IMPH COBEPIICHWH pPaOOTHI: BBUIET NPOOKH U3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOKe MyTéM
TpeHusl (BUICOAEMOHCTpAIHS).

W3menenue BHyTpeHHEN aHepruu (TemmepaTypbl) Tea Ipy Terionepeaaye.

OmnbIT 1o aMabaTHOMY PaCIIMPEHUIO BO3/IyXa (OIBIT ¢ BO3IYIITHHIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BJIAXXHOCTh BO3ayxa. HachlmeHHbIN map. YIenpHas TemioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATyPhl KUIIEHUS OT JIaBJICHHUSL.

TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAIIIOB.

Kunkue kpucramisl. CoBpemMeHHblE MaTepuasbl. [lmaBneHne W Kpucraumsanus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumarus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

TexHu4eckre yCTPOWCTBA W TPAKTHYECKOE NPHUMEHEHHE: THTPOMETP H IICHXPOMET,
KaJIOpUMETP, TEXHOJIOTUW  IOJIYYCHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue nmpu NOHMWKEHHOM JaBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepeHune OTHOCUTEILHOM BIQXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

Onexkrpu3anus Tel. OJNEKTpUYECKUM 3apsal. JlBa BHIA DIEKTPUYECKUX  3apsOB.
IIpoBOJHUKY, NUANEKTPUKH U NOJYIPOBOJIHUKU. 3aKOH COXPAaHEHUS IEKTPUUECKOIO 3apsija.

Bs3aumopneiicteue  3apsnoB.  3akoH  Kynona. ToueuHbld  2neKTpUYecKHH — 3apsil.
Onexrpuueckoe mnoJie. HanpsokénHocTe anektpuyeckoro mnods. IlpuHnun cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsPKEHHOCTU MJIEKTPUYECKOTO TIOJIS.

PabGora cun oanektpoctatmyeckoro mois. Ilorennman. Pa3sHOCTh  HOTEHLMANOB.
IIpoBOAHUKY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM IOJI€. [JuanexTprudeckas IpOHUIIAEMOCTb.

OnexrpoéMkocTs. KonzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsPKEHHOIO KOHJIEHCATopa.

TexHuueckue yCTpPOMCTBA M IPAKTHUUECKOE IPUMEHEHUE: JJIEKTPOCKOI, JIIEKTPOMETP,
ANIEKTPOCTAaTUYECKAsl 3alluTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO U MIPUHLUII JEHCTBUSA dJIEKTPOMETPA.

B3anmMoelictBre HadIEKTPU30BAHHBIX TEIL.



DIEKTPUYECKOE TT0JI€ 3aPsDKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM IOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIUDIIEKTPUKH B IEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  TUIACTHH,
PACCTOSTHUSA MEXKy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. MICTOUHMKH TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emn.

DNeKTpUYECcKoe COMPOTHUBJICHUE. VYnenbHoe COTIPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSMHEHNE TTPOBOTHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlxoyns—JleHia. MOIHOCTh AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAS CHJIAa M BHYTPEHHEE CONTPOTUBIICHUE MCTOYHHMKA TOKA. 3akoH OMma st
MOJTHOM (3aMKHYTOM) AJIeKTpuIecKkoi nenu. KopoTkoe 3amMpIikaHue.

DneKTpOHHAs MTPOBOIUMOCTD TBEPBIX METAINIOB. 3aBUCUMOCTh COTIPOTHUBIICHUSI METAJIIIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTh IOJYIPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B PacTBOpAX M paciulaBax 3JICKTPOJIUTOB. DJIEKTPOJUTHYECKAS
JccoLranus. DIEeKTPOJIN3.

DIJIeKTpUYECKHil TOK B razax. CaMOCTOSITEIbHBINA U HECAMOCTOATENIbHBIN pa3psaa. MoJiHus.
[Tnazma.

Texuuueckne ycTpoilcTBa W MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHUKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COINPOTUBJICHHS, BAKYyMHBIH ITHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIN
MOTIEPEYHOT0 CEYECHUS U MaTepuaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe m3MepeHue >neKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTH BO3AyXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.

N3mepenue HIeKTpOABMAKYIIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMM MaTeMaTUKW, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THmoTe3a, (u3nyeckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMbl YypaBHEHHMU, JHWHEWHas ¢QyHKuus, mapaboa,
runep0oIIa, uX rpaduKh ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOCKIHWH HAa OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIKEHUE B KUBOU npupoie, muddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKpETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBa,
MOJISIDHAsE Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaThbBaHUKA.

T'eoepaghus: BIAXHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JABHKEHUHN C MCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJIOMET W JpYrue), JABUTATENb BHYTPEHHEro CropaHus, mapoBas TypOWHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJyYE€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HAaHOMATEePUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIIACC

Pa3znen 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3auMMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bexrop MmaruuTHOM MHAYKUUY. [IpyuHIKI Cynepno3uuy MarHUTHBIX noJied. JIMHuM MarHuTHOM
nHAyKnuy. KapTuHa JTMHUN MAarHUTHOW MHAYKLUY I0JI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJe MpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHA MHIYKIMM MarHUTHOTO IOJISA
JUINHHOTO NPSIMOTO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3auMmoaelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayinp W HampaBicHHE. J[BWKEHHE 3apsyKEHHOW 4YacTUIBl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

SIBneHME DIIEKTPOMAarHUTHOW MHAYKIUHU. [lOTOK BeKTOpa MarHUTHOM WHIYKIMH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON HHaykuu dapanes.

BuxpeBoe anekTpuueckoe moisie. DIEKTPOABMKYIAs Cula MHIYKIMM B MPOBOJHUKE,
JBUXKYIIEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIIUHU. DIEKTPOABIIKYILAsl CUJIa CAMOMHAYKIUH.



DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOBUTATEIb, YCKOPUTEIHU AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIUOHHAS NIEYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM II0JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue AMEKTPOMArHUTHON MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIKYILEH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKHA C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS 3J1€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebatenpHas cucrema. CBOOOIHBIE MeEXaHHUYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepmon, wactora, ammumtyna W ¢asza kojeOanuil. [IpyXWHHBI MasTHHK.
MareMaTuueckuii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuii. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMH ¢ DIJCKTPOMarHUTHBIMHU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojeOaHUAX. BbIHYXIEHHbIE MEXaHUUYECKUE KOJeOaHHUS.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHYCOMAATIBHBIN MEPEMEHHBINH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA U HAIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTMYECKME PHUCKU TIPU TPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcnosib3oBaHUs
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre YCTpPOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHOM CUCTEMBI (MIPYKHUHHBINA UM MaTeMaTHUECKUN
MasiTHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OOHBIE AIEKTPOMATrHUTHBIE KOJICOAHMS.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSHKEHHS] OT BPEMEHH)  JUIS
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocnenoBaTeIbHOM COCIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IIEMM U3 TOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHnuveckue BOJIHBI, ycloBUs pactpoctpanerus. [lepuoa. CkopocTh pacnpocTpaHeHHs
u JuHa BOdHBL [lomepeunble W TpojosibHBIE BOJHBL. MHTepdepenuuss u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS HM3JYyYCHHsS DJICKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusi BeKTopoB E, B, V B snexkrpomarautHOi BojHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHne, ToJispu3anus, maudpakmus, wuatepdeperus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTpPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbl.

Texuuyeckue ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaguoNpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teiao kKak HCTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nuntepdepeHnu u Jupakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBsI3u T'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOH M YacTOTOM
KoJIeOaHUH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX ~ BOJIH:  OTPa)K€HUE, MPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOM Cpele.
JIyud cBera. ToyeyHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHe H300paK€HU B IUIOCKOM
3epkae.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHbli yroja MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucniepcust cBeta. CoxkHbIi coctaB Oenoro csera. L[Ber.



CoOwuparoniue ¥ paccemBaromuie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEIUYCHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHble HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHIITMOHHON KapTUHE OT IBYX CHH(DA3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmust cera. JudpakumonHas pemérka. YcaoBHe HaONIOJICHUS TJIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTUYECKOE MpPHUMEHEHWE: OYKHM, Jymna, QoTtoarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs ONTHKA, Iu(pakiruoHHAs
peméTKa, MOJISAPOUI.

Jlemoncmpayuu

[IpsiMonmHEHOE pacmpocTpaHEeHWe, OTPAKEHHE W MpelomiieHHe cBera. OnTHYecKue
puOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Moieas CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue natepdepeHIinm creTa.

Ha6nronenue qudpaknuu cBerta.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns MpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmonenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cieNNAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'panunel mpuMEHUMOCTH Kiaccuueckod mexaHuku. [locTynaTel crnenuaabHOM Teopuu
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEIBLHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbI. DHEPr Usl TIOKOSI.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. @opmyna Ilnanka cBsi3u sHepruu (GOTOHA C €r0 YaCTOTON. DHEPTHsl U UMITYIIbC
¢dorona.
OtkpeiTue u uccienoBanue @orodpgekxra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddekra. Ypapuenue DitHmTeiHa s porosapdexra. «KpacHas rpanuna» dporosddexra.
JaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTPOHMCTBA M IMPAKTHYECKOE MPUMEHEHHe: (HOTOdIeMEeHT, (POTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hdeKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue u normnoiieHre (GoTOHOB MpH MEpexoie aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CHekTp ypoBHEH 3Hepruud aroma
BOJIOPOJA.
BonHoBBbI€ cBOMcTBa yacTull. BosHel ge bpoitnsa. KoprnyckyiasipHO-BOJIHOBOM Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.
TexHnueckne yCTpONCTBA W IPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIN aHaJIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6mronenune nuHeHvyaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOUIUE  CJIOKHOCTH CTPOEHHUs  djpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pedepdopa 1o onpeneneHno cocraBa pagioakTUBHOTO H3JIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMma-u3iaydeHus. BnusHue paguoakTUBHOCTH Ha JKHUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHA W HedWTpoHa. Hykmonnas monenp siapa I'eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniaz. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. I'amma-uziaydeHue. 3akoH
PaaroOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B siape. SnepHblie cuibl. Jledekt Maccel spa.
SAnepublie peakuuu. Jlenenve u cUHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOireMbl W TEPCHEKTHUBBI  SACPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIIEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pu3nueckoit KapTUHBI MHpa.
TexHnueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomul
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM GoTorpadusim).

Pa3nesn 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTus acTpoHoMuu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bup 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

ConneuHnas cucrema.

Connue. Conneuynast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JlMarpamMma «CHEKTpaJIbHbI KJIACC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
nocienoBarenbHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTaBICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Muneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenue u nemwxenune Coinnna B ['anaktuxe. Tumsl
rajiakTuk. PanmoranakTuku u kBazapsl. YEpHbIE ABIPHI B siIpax TajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Hab6mronenus B reneckon JIynsl, mnanet, Mueunoro [lyru.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHONW |
THUYECKON cdepax IesATeNbHOCTH 4YeNOBEKa, pojib W MecTo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, pPOJb (Pu3nueckod Teopud B (POpPMHUPOBAHUH
Mpe/ICTaBICHU 0 (PU3NYECKOI KapTHHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM psiTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4€TOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MIPOEKIMH Ha OCHU KOOPIMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTapHbIX (DYHKIIHH,
MPU3HAKY NOJJ00US TPEYTOJIbHUKOB, OTIPEAEICHUE IUIOAIU TNIOCKUX GUryp U 00BbEMa Tell.

Buonoeusa: snexkrpuueckue SBICHUS B KMBOM mnpupoje, KojeOaTelabHblE IBI)KEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUd HA JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaNINYeCKass CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3QJI€KH MArHUTHBIX Py, GOTOChEMKA 3eMHON
MIOBEPXHOCTH, IIPEACKA3aHNE 3EMIIETPACEHUM.



Texnonozusn: TMHUMA BIEKTPOIIEpENay, T€HEPATOP MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoONpUEMHHK, TeJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YILTATOB.

JIMMHOCTHBIE PE3YJIbTATHI

JIMgHOCTHBIE PE3YNbTaThl OCBOCHHS ydeOHOTO mpenmera «Du3uKa» TOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIWid, MO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
pacimmpeHue XU3HEHHOTO OIbITa M OTBITa JIETETLHOCTH B INPOLIECCE pean3allid OCHOBHBIX
HaTpaBJICHUH BOCITUTATEIBHON JEITETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKIAAHCKON TO3WIMK  OOy4aromerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHUIICKOTO O0IIEeCTRA;

MPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYSCKAX TYMAaHUCTHUECKHX M JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpECax TIPaXKITaHCKOTO OOIIECTBA,
Y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aWMOJICHCTBOBaTh C COIMAIbHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESITEIHbHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh POCCHHUCKOM IPaKIaHCKOW UICHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHXKCHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

Cc(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CMOCOOHOCTh OIICHUBATh CHTYallMI0 W MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LICHHOCTH, B TOM YHCJIC B ICATEIILHOCTH YUEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILLIETO
¢u3nyeckoit Hayke;

5) Tpya0BOr0 BOCIIMTAHHUSI:

UHTEpEC K pa3InyHbIM chepaM NpoPecCHOHATBHON NEesATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOP Oymymieit
npoeccuy U peain30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHHIO M CaMOO0Opa30BaHHIO B 001acTH (U3MKU Ha
MPOTSHKEHUU BCEH )KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYIBTYphl, OCO3HaHHME TIJI00AIILHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIJAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
1ieed yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HAIpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOLIECCEe M3YUEHHs (DU3UKH
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENIbHOCTh UHINBUIyalbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE e CTBHUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITEIIBHO (DOPMYJIMpOBaTh M aKTyaJIM3UPOBATh MNPOOJIEMy, paccMaTpHUBaTh e€
BCECTOPOHHE;

OTIPEICIIATH IENIN JeATSILHOCTH, 33][aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHKCHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHUBACMBIX (PH3NICCKHUX SBICHUSIX;

pa3pabaThiBaTh TIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepUATbHBIX
Y HeMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCIBHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAbOTy B YCJIOBHSX pPEATBHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTHUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX ITPOOJIEM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH TMOHATHSIMH W METOJIaMH (PH3HUYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YeOHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JaCTH
(GU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOJOB pPEIICHUs 3a71a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B MO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIUYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIC CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTATH
TUNoTe3y e€ pelIeHHs, HAXOIUTh apryMeHTHhI IS JI0Ka3aTelbCTBA CBOMX YTBEP)KJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peIIeHHS 3aJaydl  pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMyIHpOBaThH COOCTBEHHBIE 3aJaud B OOpa30BATENBHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICU, TIPeIaraTh OPUTHHAIBHBIE TIOJIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Padora c undopmanueii:

BJIQJICTh HaBBIKAMHU IOJTydeHUs MH(POpPMALUN (HU3NUECKOTO COJIEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOMCK, aHAIM3, CUCTEMAaTU3alUI0 U
MHTEPHpEeTanio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALINH;

UCIIOJIb30BAaTh CpeAcTBa HWH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMM B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHM3alMOHHBIX 3a7ad ¢ COONI0ICHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcoCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

co3JaBaThb TEKCThl (U3NYECKOTO COJAEpkKaHUs B pas3dUuHbIX (opMarax c Y4ETOM
Ha3HayeHus UWHQopManMM U 1ENEeBOM ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIIECTBJISTH OOIIEHNE HAa ypoKkax (PM3UKU U BO BHE-YPOUHOU JIEATEIHLHOCTH;

paCHOSHaBaTI) HpC}IHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaI_[I/II\/’I U CMiAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPENCTB;

IIOHUMATh U UCITIOJIB30BATh Hpel/IMYH_[eCTBa KOMaH)IHOI\/’I 158 I/IHJIHBH}IY&JILHOIZ pa60T1>1;

BBIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ICHCTBUU C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YjIeHa KOJIJICKTHBA;

NMPUHUMATh IIeJIM COBMECTHON JESATENHHOCTH, OPraHU30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUA MO €€ JOCTHKEHMIO: COCTAaBJAThH IUIAH JEHCTBUH, paCHpElNeNsaThb POJIH C Y4ETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHON PalOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yJabTar
10 pa3paboOTaHHBIM KPUTEPHIM;

npeaiaraTh HOBBIE MPOEKTHI, OICHUBATh HMJICH C TO3WIMHW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOMW 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHMUECKOE IIOBEJICHUE B PA3JIMYHBIX CUTYAIHX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO IESITENbHOCTh B 0OJacTu (pU3MKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJATH IUJIAH PEUIEHUs] PACUETHBIX M KAYECTBEHHBIX 3alay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTECHUM;
JIaBaTh OLIEHKY HOBBIM CUTYALUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHWIO U TPOSBICHUIO OPYIUIMU B oOjactu (PU3UKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:



JlaBaTh OIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh, OLEHHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JICHCTBHIA
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIIOJIb30BATh MPUEMBI PEIICKCUU JJI OIIEHKHU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNUS,

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKCHHIO;

MIPUHUMATHh MOTHBBI U apTyYMEHTBI IPYTUX MPU aHATIU3€E PE3yIbTaTOB JACATEIHHOCTH,

MPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYrUX HA OIIHUOKH.

B nponiecce mocTrKeHHS JIMYHOCTHBIX PE3YIHTATOB OCBOCHUSI TIPOTPAMMBI 110 (DU3UKE IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, IPEATNOoIararomii cpoOpMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUSI Pa3BUTHS COOCTBEHHOM YMOITMOHAIBHOU c(hephl, OBITH YBEpEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHHE, CIOCOOHOCTh aJanmTHPOBATBCA K IMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUHM, BKJIIOYAIONIEH CTpEMJICHHE K JOCTIDKCHHMIO IIETTH W YCIeXYy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOUIEH CMOCOOHOCTh MOHMMATh 3MOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBaTh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIECHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL

HNPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenust B 10 ki1acce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPaKTHYECKOU
NeSITeNbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] W3YUYEHHBIX (PU3UYECKHX MOJeNeill: MarepualbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, UACATbHBIA ras, MOJIENIu
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEN, TOUEUHBIN AIIEKTPUUECKHUH 3aps] NpH pEUICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (QHU3WYECKHE SBJICHUS (TMPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHUE Tell,
JIBUKEHHE TI0 OKPY)KHOCTH, UHepIus, B3auMmojeicTsue ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, MCIIapeHHe, KOHACHCAIUs, TNIaBIICHUE, KPUCTAIITN3alIlu,
KHUIIEHUE, BIAXXHOCTh BO3/YyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJle, CBS3b MEXIYy IapaMeTpamMu COCTOSIHMS ra3a B H30IpOlieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OIMCBHIBATh MEXAaHMUYECKOE JBM)KEHUE, UCIOJB3ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHa, UMIYJIbC Tejla, KMHETUYecKas
SHEprus, MOTEHIHAbHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICI HCIOJIB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (OPMYIIbI, CBA3BIBAIONINE JAaHHYIO (PH3UYECKYIO BEITHUNHY
C IpYTUMU BEJINYHHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l M TEIUIOBBIE SIBJICHUS, HCHOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpenHsisi KHHETHYeCKas DSHEeprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEJHEKBaJpaTHUYHas CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kod(Q(UUIHEHT I0JE3HOr0 JAEHUCTBUS TEMJIOBOTIO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIOB3YEMBIX BEIINYHH,
uxX O0003HAYeHUS M EIUHMIIBI, HAaXOJUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO (U3HUECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBIICHUS
(mpo1iecchl), UCIOJB3YST GU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IMOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, pa3HOCTh IOTEHIMAJIOB, MpPH OMNHCAHWU MPAaBUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT WCIIOJB3YEMbIX BEJIWYHH, WX OOO3HAuCHWsS W EAWHUIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BEITHYNHAMH,

aHAJIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (PU3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa, TPUHLHUI CYHIEPIIO3ULINU CUII, TIPUHIUIT
paBHOMpPABUS WHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEI[ECTBA, Ia30Bbl€ 3aKOHBI, CBA3b CpPEAHEH KHWHETMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCONIOTHOW TEeMIepaTypoi, TMEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIPAKEHUE U YCIIOBUS (TpaHUIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyath yCIOBHS MX O€30M1aCHOTO MCIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUN M IPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpPMYIHPOBATH
npoOneMmy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh NPSMbIE M KOCBEHHBIE WU3MEpPEHHUS (PU3MUECKUX BEIWYHH, MPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJbl OIICHKH
MOTPEIIHOCTEN U3MEpPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMHM BEIUYMHAMH C HCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, TNpPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOJMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIEI0BaHUS;

coOmoaTh MpaBuia O€30MAaCHOrO TpyJda NpH NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM UM  TMPOEKTHOW JEATENIBHOCTH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0PaTOPHOTO 000pYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7aul BHIOUPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLICHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HauUeHHs (PU3MUECKON BEIINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXKJeHU ¢ ONOPON Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBIICHUS;

UCIONBb30BaTh MPU pElICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUHM JUIl TIOMCKA, CTPYKTYPUPOBAHUWS, MHTEPHpPETAIMM M IPEICTABICHHUS y4eOHOU W
Hay4YyHO-TIONYJISIPHONM HMH(POpMalMK, IOJYYEHHON M3 pPA3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

MIPUBOJIUTH HPUMEpPHI BKJIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETHUYECKHE 3HAaHUA 10 (U3MKE B TIOBCEJAHEBHOW JKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOCTBaMHU, JUIs
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IIMYHBIX COLUATIbHBIX POJIEH, MIaHUPOBaTh padoTy
IPYNIbl, pAlUOHAJIbHO pacHpenesiarTh OOf3aHHOCTH U IUJIAaHUPOBAaTh JACSTEIBHOCTh B
HECTaH/ApPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJ Ka)JOrO M3 YYaCTHUKOB TpYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonimy oOyuenust B 11 kiacce npeaMeTHble pe3ylnbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B IMPAKTUYECKON
NeATeNbHOCTH JI0/IeH, LIEJTOCTHOCTh U €IUHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TIPAHMIbl IPUMEHEHUS HW3YYCHHbBIX (PU3MUECKUX MOJENeH: TOYeUHbIN
IEKTPUUYECKUH 3apsifl, JIyd CBeTa, TOYEYHBIM HCTOYHHUK CBETa, sJepHas MOJEIb aTroMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOT0 si/ipa MpH peleHNH GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) W OOBSCHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHuTHOE JAEHWCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
MHAYKIMS, JAEHCTBHE MAarHUTHOIO I0JIi Ha MPOBOJAHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Auppakuus W HOJApU3ALUsS  CBETa, JAUCHEPCUs CBETA,
dhoTornekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE naBiieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONMCBIBATh M3YYEHHbIE CBOMCTBA BEILECTBA (IJIEKTPUUECKUE, MArHUTHBIC, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEl) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuja TOKa, OHIEKTPUYECKOoe
HanpsHKeHHeE, JEKTPUUYECKOE CONPOTUBICHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABIKYILAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOTO MoOJiA, cuia Ammnepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTyIIKH, SHEPrHus SJIEKTPUYECKOI'0 M MAarHUTHOTO TOJeH, MepHoj MW 4YacToTa KojeOaHWi B
Kosie0aTenbHOM KOHTYpE, 3apsil U CHjla TOKa B IpoIlecce MapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYeCKas CWiia JMH3bI, MPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YeMbIX BEIMYUH, WX OOO03HAUEHUS M EJUHMIBL,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3Yd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4YacTOTa CBETA, DHEPIUs U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnana, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHAM3UPOBaATh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3akOHbl IIOCJIEAOBATEIBHOIO U IAPAIIEIIBHOTO  COECIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIEKTPOMAarHWUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOIrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, NocTyiaarsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3inyarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIb,
o0yacTu) NPUMEHUMOCTH;

OTIPEIeNIATh HaIpaBJICHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM, TOHKOM JIMH3011;

BBITIOJIHATh DKCIIEPUMEHTHI MO HCCIEIOBAaHUIO0 (PU3MYECKHX SBJICHUI M MPOLECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEpeHUi: mpu 3IToM  (GOpMyIUpOBaTH
npobseMy/3agady W THIOTE3Y y4eOHOTO DOKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0’)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYHUH, TIpPU 3ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHMs U HCIOJb30BaTh H3BECTHBIE METOJbI OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM IMIPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJIYYECHHOM 3aBHCUMOCTH
¢Gu3nyeckux BEJIMYMH B BHJAE TaOmuI M TIpauKOB, JA€iaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEIOBaHUS;

coOmogark IpaBuia O€30MACHOrO TpyJda NPU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro d3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyJOBAHNUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJENbl0, HUCHONb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ui €€ pelIeHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaueHHs (PU3UUECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTpAUBAaTh JOTMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh IpPU pelIeHHMH Yy4eOHBIX 3a7ad COBpPEMEHHble HMH(OpMaIOHHbIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH U TPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(pOPMALMU, MOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHl;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPU OOpALEHUHU C TPUOOpPaAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpY)KaloIlel cpene;



paboTarh B IpymIe ¢ BHIIOTHEHUEM PAa3TUYHBIX COLUAIBHBIX POJICH, IUIaHUPOBATh padoTy
TPYyIIbl, palMOHAIBHO paclpenesiiTh OOf3aHHOCTH U IUIAHUPOBATh JICSATEIBHOCTH B
HECTaHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAKJIOT'O M3 YYACTHUKOB TI'PYIIIBI B
peleHre paccMaTpruBaeMoi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
11 ®du3MKa 1 METOJIbl HAYYHOTO TTO3HAHUS 2 Bubnuorexa LIOK
' AR HEYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Aunaica https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h Ep:;;?;i%iilru 17541b§72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBET TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' ®da30BBIE MTEPEXOIBI 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

Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN A5IeKTpUYECKUil TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoauuecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznean 1. QJIEKTPO/IMHAMUKA
MaruutHoe noje. DJeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
21 MexaHW4eCcKUe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KOJICOaHHS https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHuTHHIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
2.3 @) 10 3
frrmea https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pa3gen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU
31 OCHOBBI CIEIMATIBHOW TEOpUHU 4 1 bu6mmoreka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
41 OneMeHTHl KBaHTOBOM ONTHKH 6 bubmmorexa [IOK
' https://m.edso0.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

bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOE@ SIIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBIAIOLIEE IOBTOPEHUE

0.1 Obobuaioutee noTopene 4 ﬁgggjl/(feﬁiﬁﬁnmmgn
Hroro no pazneny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MeTc})fzm nofﬂfH;ﬂ 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM bubmuorexa [JOK

2 . 1
HAYYHOW KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTHU JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE npsMoIUHEITHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y cKopeHue 1 bu6mmoreka [JOK
CBOOOIHOTO MaNCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepraanoﬁ TOYKH I10 1 bubnnorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

3 [IpuHIMIT OTHOCUTEIBHOCTH 1 bu6nmoreka [JOK

lanunes. UHepmanbHbie CUCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuna. [Ipunuun

9 CynepIio3unuu cui. Bropoi 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa [U1st MaTepuaaIbHOU TOYKH

10 Tperuii 3akon HertotoHa miist bubnuorexa [JOK
MaTepHAaTbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO Tsarotenus. Cuma

11 TSIKECTH. HeEBa;I KOCMUYECKast bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduurent

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubmuorexa [JOK
JIBUKEHUH TeJIA B )KAIAKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarensHoe€ U BpamiareiabHOe

14 JBIKEHHE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tenna. MoMeHT cuitbl. T1neduo CHibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tea
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBHYKEHHE
PaGoTta 1 MOITHOCTH CHUJIBI.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepuanbHOi To4ukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOI SHepTrun

17 [loTenuunanbHas sHeprus. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuumanpHas sHEprust ynpyro
nehOpMUPOBAHHON MPYKHHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3U TIOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a

18

[ToTrenuumanpHele U
HenoTeHUUaNbHble CHIIbI. CBS3b
paboThl HEMTOTEHIIUAIBHBIX CUJI C
M3MEHEHUEM MEXaHUUYECKON YHEPTHUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU dHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITBI
C I3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PAaCTSDKEHUS PE3HHOBOTO JKI'yTa»

20

KonTtponbHas padoTa o teme
«Kunemaruka. JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'I?IpHO-KHHCTH‘IGCKOﬁ
TCOPHHU. EpOYHOBCKOC JBHIKCHUC.

Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHUS YaCTHI] BEIIeCTBRA.
Mogenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPIBIX TEI

23

Macca MOJICKYIIL. KoauuectBo
BemiecTBa. IloctosHHas Asor aZipo

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmeparypa u e€ u3MepeHue.
[Ikana remneparyp Llenscus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIlepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKOM dHEPruun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopHnast pabota

28 «HcciaenoBanue 3aBUCUMOCTHU
MEXTy TTapaMeTPpaMH COCTOSHUS
Pa3peKEHHOTO Ta3ay
H3omporiecchl B Ui€aibHOM ras3e u bu6mmoreka [IOK

29
uX rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpennsist sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crrocoObI e€ n3MeHenus. KoanuectBo bu6mmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

31 Buapl Teronepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VYnenbHas TEMI0EMKOCTh BEIIeCTBA.

32 KonunuecTBo TennoTel npu bubnuoreka [IOK
Terutonepenade. AnuadaTHBIN https://m.edsoo.ru/ff0c5¢c36
poruecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOGpatumocTs mporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII/ bubmmoreka [{OK
TEIIOBOI MaIIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOIHEPTETHKHI
O06o06maromuit ypok
38 «Mon:IKanflilpHaf}[’p ¢uznka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTTHAMHUKI)
KonTponbHas paboTa o teme
39 <<M0J'IpeKy.]'IﬂpH1:ﬂ ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenvie u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHTEIIbHAS
41 BIIQYKHOCTh BO3yxa. HachleHHbIi bubmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimdyeckue u
aMmop(dHbIe Tel1a. AHU30TPOIIUS
42 013017113;1;13 KpUCTAJIJIOB. }Klfzucne bubmorexa HOK
https://m.edsoo.ru/ffoc65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl
[InaBneHue U KpUCTATUIA3AIIHSL. BuGmmorexa [OK
43 V aenpHas TEIIOTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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bubmuoreka [JOK

44 YpaBHEHHE TEIUIOBOTO OamaHca https.//m.eds0o.ru/ff0c6820
DNeKTpU3aus Tel. DIEKTPUIECKUI
45 3apaz[.pI[BaI:mﬂa BJICKTpI/IlII;CKI/IX bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUIICKTPUKH H
46 HCI))JIYH;[OBOHHI/?KI/I. 3aK(I:H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS EKTPUICCKOTO 3aps/ia
B3anmopeiicTBue 3apsaoB. 3aKoH
47 Ky.]'IOHafITOLIe‘—IHBII‘/'I l;'[jl(TpH‘—IGCKHfI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hampsx€HHOCTB 2IIEKTpUYECKOTO
48 nojst. [IpuHIMn cynepno3uuun bubmuorexa [JOK
AIEKTPUYECKUX TOJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HapPsKEHHOCTH
PaGoTa cui 2IeKTpoCTaTHYECKOTO
49 TOJIs1. HOTeHuHaJI?P%HOCTL bubmmorexa LIOK
https://m.edsoo.ru/ffoc6f00
MOTEHINAJIOB
[IpoBOIHUKY ¥ TUIICKTPUKHU B
50 3HI;KTpi[)CTaTI/IquCK0M noljle. bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JluaneKkTpruecKkas MpOHHUIIAEMOCTh
51 OnexrpoémkocTh. KonneHcatop bubmuorexa LIOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIOCKOTO
52 KOHneicaTopa. OHeprus bubnnorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
53 JlaGoparopHas pabora "M3mepenue

AMEKTPOEMKOCTH KOHJIeHcaTopa'”



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

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTr0 IPUHTEpa.
DnexTpocTaTHuecKas 3alluTa.
3a3eMiIeHHE IEKTPOIpUOOpOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCcTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBOHUKOB. JlabopaTopHas
pabota «M3ydeHue cMenmanHoro
COCIIMHEHUS PE3UCTOPOB

0.5

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

57

PabGora 1 MomHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

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

59

QHCKTpOHHaH MMPOBOAUMOCTD
TBép,[[LIX METaJIJIOB. 3aBHCUMOCTD
COIIPOTUBJICHUA METAJIJIOB OT
TCMIICPATYPHI. CBerHpOBO,Z[I/IMOCTL

60

ONEeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX ITyYKOB



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

[TomynpoBOTHUKH, UX COOCTBEHHAs
U NIPUMECHAs IPOBOJUMOCTb.

bubmuoreka [JOK

61 CBoiicTBa p—N-miepexoa. L https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUN TOK B PaCTBOpax u
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuoreka [JOK
DIEKTPOSUTHYECKAS TUCCOIHALIUS. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEKTPUIECKUN TOK B raszax.
CamoCTOSATENbHBIN U bubmuorexa [JOK
63 . 1
HECaMOCTOSTENILHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DNeKTpuYeCcKue MpruOOpHl U
64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEXHHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O6o0maromuii ypok 1 bubnuoreka [JOK
«DIEKTPOAUHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme
66 «Qnekrpocraruka. IlocTossHHbBIN 1 bubnunoreka [JOK
SIIEKTPHYECCKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»
PesepsHbliil ypok. KonTpoabHas
67 pa601;a o T}effw ’ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexkTpoauHaMuka"
PezepBHblit ypok. O0oOmIaronmii bubnuoreka [IOK
68 1
ypok 1o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68



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
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11 KJIACC

KoauuecTBO 4acos

DJIeKTpOHHBbIe HU(pPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
[TocTOsIHHBIC MarHUTHI M KX
B3aMMOJIeMcTBHE. MarHuTHOE TIoJIE. bubmmoreka [{OK

1 . 1
BekTop MarHuTHOW UHYKITHH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOIHUKA C

5 ToKOM. OmbIT Dpcrena. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenune

3 MaFHETHOEO noiﬂ KaTyIHKI/Iy: 1 1 bubamorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuorexka [JOK
«HccenenoBanve neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBIDKYLLYIOCS 3apSKCHHYIO 1 bubnuoreka [IOK
gactuily. Cuna Jlopenia. PaGora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNeKTPOMAarHUTHAS] WHYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1
nHaykunu. D/1C nHaykunu. 3akoH



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

AJIEKTPOMArHUTHON MHIYKLIMU
®Dapanes

Jlaboparopuas pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOﬁ HHIAYKOHUN»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM.
DJIEKTPOMArHuTHOE TMOJie

bubmmoreka [{OK
https://m.edsoo0.ru/ff0ca600

TexHnueckune ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
NIEKTPOMArHHUTHL,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIIEKTpOMarHUTHAs

WHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpombHas paboTa no Teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS UHIYKLIHS»

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB006O0IHBIE MEXaHUUECKUE
kosebanus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



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

MeproJia MaJIbIX KOoJieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MAacChl

rpy3a»

14

KonebarenbHbIH KOHTYP.
CB00OOAHBIE AIEKTPOMATHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTenbHOM KOHTYpe. AHaNIOorus
MEX]ly MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o 3aTyxarmmx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbBIE
AIIEKTPOMArHUTHBIC KOJICOaHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHbIN TOK.

CunyconaaJibHbIN TEPEMEHHBIN TOK.

MoUIHOCTh MIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEUCTBYIOLIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u moTpedieHue
JNEKTPUUYECKOM dHEPIUHU

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKQ, TMHUH JIIEKTpoIepeaad

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOACTBE MEKTPOIHEPTUHL.

20 Kynerypa ucnonb3oBanus
AJIEKTPOSHEPIUU B IOBCEIHEBHOM
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I():KoppOCTI)ppaCHpOCTpaI:ICHfIH u Bubnuotexa LIOK
https://m.edsoo.ru/ff0cca54
JuTiHa BOJIHBL. [lonepeyunbie u
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOﬁCfBa 1 CKOPOCTb. LHKaJ"Ia bubamorexa LOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Pagnonoxkarnus
o5 KontponpHas padota «Konebanus u bubmuoreka [JOK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOE pacnpocTpaHeHHe
26 CBETa B OJJHOPOJIHOM Cpejie. bu6mmoreka [JOK
Todveunsii ncToynuk cera. Jlya https://m.edsoo.ru/ffocd350
cBeTa
OTtpaxeHnue cBeTa. 3aKOHbI
27 OT;ax(eHHs[ csera. [loctpoenne bubnorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300paXeHHI B IMJIOCKOM 3epKajie
28 IIpenomnenue csera. [lonnoe bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTPAKEHUE.
[IpenenbHBIN yroJl MOJHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3mepenue
[I0Ka3aTeJs MPeIoMIICHHSI CTEKIIa

bubmmorexa [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenne n3odpaxeHmit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

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

31

JlabopaTtopHnast pabota
«HcciaenoBannue CBOUCTB
M300paKeHUH B JTMH3AX)

32

Hucniepcus cBeta. CIIOKHBIN COCTaB
oenoro cBera. LIet. JJaboparopHas
paborta «Habmoaenne nucrnepcuu
CBETa»

33

HNurepdepennus ceera. udpakmms
ceta. JludpaknronHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue MpudOpPHI U YCTPOICTBA
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

I'panu1IBl MPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[TocTynarsl crienuaabHON TEOPUU
OTHOCUTEJIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTHU. 3am CIJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPCMCHHU U COKpAIICHUC AJIMHBL

DHeprus u UMILYIbC
penaTuBUCTCKOM yacTuipl. CBA3b

bub6mmoreka [{OK

38
MacChl C SHEPTUCH U UMITYIIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
K § O .
39| Ocrton crermanerio reoput BuGmorexa LIOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTI
40 ®ortonsl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus v UMIyJibc HOTOHA https://m.edsoo.ru/ffOcfel6
O
o | e
) o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | it s
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
.0 I1. H.
o | ol
ACBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTponcTBa U
MPaKTHUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
collHe4Hast OaTapesi, CBETOIUO/T
45 Pemenue 3agau no teMe « 9JI€MEHTEI bu6mmoreka [JOK
KBAaHTOBOM OITHKN) https://m.edsoo.ru/ff0d0302
M T .0
ozenb atoma TomcoHa. OMBITH BuGmmorexa [OK
46 Pesepdopna o paccesiauro o-

YaCTHII. HnaHeTapHasl MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

ITocrynater bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noromnieHue GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

bubmmorexa [{OK
https://m.edsoo.ru/ff0dOafa

49

BousiHOBBIE CBOICTBA YacTHIl. BOTHBI
ne bpois. KopnyckynsapHo-
BOJIHOBOM Jtyanu3M. CrIOHTaHHOE U
BBIHYX/JICHHOE U3JTy4CHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOAKTHBHOTO N3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CsaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaZMOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DONEKTPOHHBIA U MO3UTPOHHBII
Oera-pacnaj. ['amma-u3nydenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs31 HYKJIOHOB B si/Ipe.
SnepnHeie peakuuu. SAnepHsiit
peaktop. [Ipobnembl, IepCreKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI SIEPHOM
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/Ie
MMO3UTPOHA. MeTtoapl Ha6J'IIOI[eHI/IH )51

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

perucTpanmu JEeMEHTapHbIX
yactul. Kpyrislii cton
«DyHaMEHTAIIbHbIE
B3auMozeucTBusA. EqMHCTBO
(bU3NYECKOi KapTUHBI MUPaA

55

Bup 3Bé3anoro neba. Co3sesaus,
SIPKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe asmxkenne. ComHeunas
cHcTeMa

56

Comurte. CotHeyHast akKTUBHOCTE.
Wcrtounuk sneprun CoiHia u 3B€31

57

3BE3bI, UX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/bI INIABHON
nocienoBareIbHOCTU. BHyTpeHHee
cTtpoeHue 38€371. CoBpeMEeHHbIE
MIPEJICTaBICHUS O IPOUCXOKACHUU U
sBostonnu CoHLa u 3BE3]1

58

Muneunsiit [lyrs — Hamma
lNanakTuka. [lonoxxenue n
neukenue CoinHua B ["anaktuke.
l'anaktuku. Y€pHbIe IBIPHI B sapax
rajaKkTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbioro B3peIBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

Heperennsie mpo6aembl
aCTPOHOMMHU

61

KonTtposnpHast paboTa «1eMeHTHI




aCTPOHOMMH U acTPO(PUIUKI

62

O6o6maromuii ypok. Ponb Gusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HMKHN 1 aCTPOHOMUH B
COBPEMEHHOM HAyYHOUN KapTUHE
MUpa

64

O6o006maromuii ypox. Ponb
¢uznueckoit Teopuu B
(bopMHPOBaHHH TIPEICTABICHUH O
(hM3UYeCcKOi KapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(U3NYECKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJCTABICHHIA O IPUPO/IC

66

PesepBHbIil ypok. MaruutHoe noie.
DNeKTpOMarHuTHasi MHAYKLHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

68

Pezepublit ypok. KBanToBas ¢pusuka.
DneMEeHTBI aCTPOHOMHUHU U
acTpopU3NKI

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

OBIIEE KOJIMYECTBO YACOB I1O0

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOOUYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOIO NPOLUECCA
OBA3ATEJIbHbIE YHMEBHbIE MATEPUAIbI AJ1A YYEHUKA

Yueonuk: Msikumes ['.E., byxosues b.b., Cotckuit H.H. ®u3unka. 10- 11 xmacc: 6a30BbIid
ypoBeHb. — M.: IIpocsemenue, 2019.

METOOANYECKUE MATEPUAIDbI AJNA YYUTENA
[Iporpamma kypca ¢puzuxu a1 10—11 knaccos. ba3ossiii yposens (aBrop B.
A. KacbsiHOB)
YMK «®uzuka. 10 kinacc. ba3zoBsiit ypoBeHb»
1. ®uzuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK € 3IEKTPOHHBIM
npuiioxxenueM (aBtop B. A. KacbsHOB).
2. ®usuka. 10 xnacc. bazoseiit ypoBenb. MeToauueckoe nocoodue (aBrop B.
A. KacbstHOB).
3. ®usuka. 10—11 xiaccel. ba3oBblit ypoBeHb. Terpaab Uit 1a00paTOPHBIX
pabort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).
4. ®usuka. 10—11 ximaccel. ba3oslii ypoBeHb. KoMIuIekT TeTpaneit mis
KOHTpPOJIBHBIX padoT (aBTop B. A. KacesHOB)
5. ®usuka. 10 knacc. JAunaktudyeckue KapTouku-3aganus (aBTopsl M. A.
VYmakos, K. M. YmakoB).
YMK «®Pwu3zuka. 11 kiacc. ba3oBbiil ypoBEHbY
1. ®usuka. 11 kmacc. ba3zoBeiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenueM (aBTop B. A. KacesHOB).
2. ®usuka. 11 xnacc. ba3zoseiit ypoBenb. MeToauueckoe nmocoodue (aBrop B.
A. KacpstHOB).
3. ®usuka. 10—11 kmaccel. bazoBerit ypoBenb. TeTpanap 1ist 1a00paToOpHBIX
pabort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).
4. ®usuka. 10—11 kiaccel. bazosiil ypoBeHb. KoMIuiekT TeTpaaei mist
KOHTPOJIBHBIX pa0boT (aBTOphl B. A. Kacwksnos, U. B. UrpsimoB).
5. ®usuka. 11 knace. Jlunakruaeckue KapTouku-3aaanus (aBTopsl M. A.
VYmaxkos, K. M. YmiakoB).
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET
1 http://nsportal.ru - connansHas ceTh pabOTHHUKOB 0OPa30BaHUsI.
2 http://markx.narod.ru/pic/ - ¢pusuka B mkoute.
3 http://festival.1september.ru/articles/ - ¢pectuBanp nmegarorudeckux uaei
«OTKpPBITBIN YPOK».
4 http://www fizika.ru/ - caiit anst yanteneit pU3NKU U UX YICHHKOB.
5 http://www.physics.ru/ - maTepuasbl mo pusuke.
6 www . ege .edu.ru - uaopmaronHslit nopran ET'D.

7 http :// school - collection . edu . ru / - equnas xomnekus [JOPoB__
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