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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHWW K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHON Tporpammbl, mpenactaBieHHbix B OI'OC COO, a Takke c yd€ToMm
denepasibHOM paboueil MporpaMMbl BOCIHMTAHHUS W KOHLEMLHMHU MPENoJaBaHUs Y4eOHOro
npeamera «®Pusznka» B o0Opa3oBaTelbHBIX opranusanusx Poccuiickoit  ®denepanuu,
peanu3yrommX OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4HOHM KapTHHbI MUpa oOyvaromuxca 10—11 kimaccoB npu o0ydeHuu ux ¢pusnke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JIeATebHOCTHOrO mnoaxona. llporpaMmma mo ¢usuke
cootBercTBYeT TpeboBanusiM PI'OC COO Kk IUIaHUpYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeETaIpeJMETHBIM pe3yJibTaTaM OOYYEHHs, a TAK)Ke YUYUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEXIIPEIMETHBIX CBSI3eM (PU3UKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU NpeameTamu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE 1I€JIM M3y4YeHUsl (PU3UKU HA YPOBHE CpeHero odiiero oopa3oBaHus,
IUIAHUPYEMbIE PE3yJbTaTbl OCBOEHUS Kypca (U3HUKU: JIMYHOCTHBIE, MeETanpeaMeTHbIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Qu3MKe BKIIOYAET:

e INITAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B TOM YHUCJE

IpeIMETHBIE PE3yIbTATHI 110 TOJaM 00YUYEeHUS;

e cojiepkaHue yueOHoro npenmera «Ou3nkay 1mo rogam oOydeHusl.

du3rka Kak Hayka 0 HauboJsee o0IUX 3aKOHAX MPUPOJIbI, BRICTYIIAsl B KAUECTBE y4EOHOTO
npenMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXaloleM MUpe.
[IIkonpHBIM Kypc (PU3MKH — CHUCTEMOOOPA3YyIOIIUK JJII E€CTECTBEHHO-HAYYHBIX YYCOHBIX
MPEIMETOB, TOCKOJIbKY (DH3MYecKne 3aKOHBI JIeKaT B OCHOBE TMPOIECCOB U SIBICHUH,
M3ydaeMbIX XUMHEH, Onosorueit, puznueckoit reorpadueii u actpoHoMueit. Mcmonp3oBanue u
aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUHN ONpEeNeNsieT XapakTep U Pa3BUTUE PA3HOOOPa3HBIX
TEXHOJOTUN B cdepe HSHEPreTHKH, TPaHCIOpPTa, OCBOCHHS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBaMH W APYrux. M3ydeHnue (Gu3MKu BHOCUT OCHOBHOM BKJIAJ
B (OopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OO0ydaromuxcs, B (OpMHUpPOBAHUE
YMEHUN TPUMEHSITh HAyYHBI METOJ, TIO3HAHUS TIPH BBINOJHEHUHW WMH YYEOHBIX
UCCIIEJOBAHUN.

B ocHOBY Kypca ¢u3uKH A ypOBHS CpEeIHEro 001ero oopa3oBaHus MOJIOKEH P UNEH,
KOTOpPbIE MOKHO PACCMaTPUBATh KaK MPUHLHUIIBI €0 MOCTPOESHUSI.

Hoes yenrocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIFOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK U
COBPEMEHHOM (hU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HEN MaTepHuall Kypca GU3UKH 00bETUHEH BOKPYT
¢usnueckux Teopui. Bemymum B Kypce sBiserca (OpPMHpPOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIICCTBE H IOJIE.

Hoes eymanumapuszayuu. E€ peanuzanus OpeanonaraeT UCrojib30BaHUE TYMaHUTApHOTO
noTeHIuana (GU3NIecKoi HayKu, OCMBICTICHHE CBSI3U Pa3BUTHs (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH M SKOJIOTHUYECKUMHU MPOOIeMamMH.

Hoes npuxnaonou wnanpasnennocmu. Kypc (uszuku mpeamnosaraeT 3HAKOMCTBO C
IIUPOKUM KPYIOM TEXHHYECKHX W TEXHOJOTHYCCKUX NPHIOKCHUH H3YYCHHBIX TCOPUH U
3aKOHOB.

Hoes skonoeuzayuu peanuzyercs TOCPEJCTBOM BBEACHHUS 3JEMEHTOB COJIECpP)KaHUA,
MOCBSIIIEHHBIX IKOJOTUYECKUM TpoOJIieMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHIA, a TAK)Ke 00CYXIACHHUS MPOOIEM pallMOHAIBHOTO MTPUPOIONOIBE30BaAHNUS
Y DKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (UM3MKM Ha YPOBHE CpeJHEro oO0Iiero oopa3oBaHUs
SBISIIOTCS (pU3NYecKue Teopuu ((HOpMUpOBAHHME TMPEACTABICHUH O CTPYKTYpe TOCTPOSHUS
bu3nUecKol TeopuH, poiH (yHIAMCHTAIBHBIX 3aKOHOB W TPUHIUIIOB B COBPEMCHHBIX
MPEJCTABICHUSAX O MPHUPOJIC, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JJIsi OMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHHH U MPOIIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOAX0/A B Kypce (DU3UKU pean3yeTcsi MPexae BCEro 3a CUET
OpraHu3alyy KCIEPUMEHTAIBHON ESITeNIbHOCTH o0yuatomuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO MCIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
71a00paToOpHBIX paboOT, KOTOphle B mporpamMme 1o (u3uke OO0BEAWHEHBI B OOIIMN CIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. Beijenenue B ykazaHHOM mepeyHe J1abopaTopHBIX padoT,
NPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISETCS yYaCTHUKaMHU 00pa3oBaTEIbHOIO
mporiecca UCXoAs U3 0COOCHHOCTEH TUTaHUPOBAaHUS M OCHaIeHus kabuHeta ¢pusuku. [Ipu s3Tom
o0ecIeuynBaeTcsl OBJIaJICHUE OOYUYaIOIIMMUCS YMEHHUSMH IMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
WCCJIEIOBAaHUS 3aBUCUMOCTEH (M3MUECKUX BEJIMYMH W TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHKE yAeNnseTcsl pelIeHN0 pacyETHBIX M KaYeCTBEHHBIX 3aja4. [Ipu sTom
JUISE Pacu€THBIX 3a7a4 TMPUOPUTETOM SIBISIIOTCS 3a7a4d C SBHO 3aJaHHOW (PU3NYECKOUN
MOJIEIIBIO, TO3BOJISIONIME MPUMEHSITh U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszena Kypca, TaK M WHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3fenoB. Jlisi KauyecTBEHHBIX 3ajad
MPUOPUTETOM SIBISIOTCS 3a/laHusd Ha OOBSCHEHHWE TMPOTEKaHUs (PU3NYECKUX SBJICHUA U
MIPOIICCCOB B OKPYXKAIOIICH XKU3HU, TpeOyromue BbIOOpa (HU3NISCKOM MOICITH VI CUTYyaIllnu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum c¢ tpeboBanusimu PI'OC COO k wMaTepHalbHO-TEXHHUYECKOMY
oOecrieueHnI0 y4eOHOTO Tporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHus JTODKEH U3Yy4aThCsl B YCIOBUSAX MPEAMETHOTO0 KaOWHETa (PU3WKU WU B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKJIa. B kabuHeTe



(¢U3uKN JTOHKHO OBITh HEOO0XOAMMOE JlabopaTopHOE OOOpYIOBAaHUE JJISI BBIMOJHEHUS
YKa3aHHBIX B IIPOrpaMMe Mo GU3UKE YICHUICCKUX MPAKTUICCKUX PabOT U IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMOHCTpalimoHHOe o0opynoBanue (opMHupyeTcss B COOTBETCTBHUHM C TMPUHIIUIIOM
MUHUMAJIBHOHN OCTaTOYHOCTH M 00ECTIeUMBaET MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe 1o
¢bu3nKe KIIYEBBIX JAEMOHCTPALUN ISl UCCICJOBAHHUS HM3YyYaeMBIX SIBICHUH W MPOIIECCOB,
AMITUPUYCCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHYECKUX TPUMEHEHUH.

JIaGopaTopHOE 00OpYIOBaHHE M YUYCHHUYECKHX MPAKTUYECKHX paboT dopMupyercs B
BUJIC TEMAaTHYECKUX KOMILJICKTOB M OOECIeunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOydaromuxcs. TemaTuueckue KOMIUIEKTBI J1a0OpAaTOpPHOro 0OOpYAOBaHUSl OJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U IH(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUIC IIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMH TIEJISIMH U3yYCHUS (PU3UKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

e opMupoBaHHe WHTEpeca M CTPEMIICHHS OOYyYarolmMXCS K HAYYHOMY H3YUEHUIO

IIPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

epa3BUTHE TIPEJCTABICHUH O HAYYHOM MeEToJAe TO3HaHWS U  (HOPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

« hopMHpOBaHKE HAYYHOTO MHPOBO33PEHHUsS KaK pe3ysbTaTa M3yYeHUs] OCHOB CTPOCHUS
MaTepHuH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e popMupOBaHHE YMEHHI OOBSCHATH SIBJICHHUS C MCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUM U
HAYYHBIX JJOKA3aTEJIbCTB;

e popMUpOBaHHE TPEACTABICHUN O pOJId (UBMKHU JUIsl PA3BUTUSA JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.

JlocTkeHnue HTUX 1efiel oOecreurnBaeTcsl pelleHueM CIEAYIOIUX 3aJad B MpoIecce

M3y4deHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

e MPUOOPETEHNE CUCTEMBI 3HAHUK 00 OOImMMX (HU3UUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUAX, BKIIIOYAs MEXaHHUKY, MOJIEKYJISIPHYIO QU3HKY, TIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI acTPOPU3HKH;

e popMUpOBaHHE YMEHUN TMPUMEHATH TEOPETHYECKUE 3HAHUS I  OOBSICHEHHS
duznuecknx SBICHWN B TMPUPOJE W JUIA TPUHATHS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB peIIeHUs pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOW (u3mdeckomn
MOJIETIbIO, 3a/lay, TOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO37aHue (PU3MUECKOi
MOJIEIIH, aJICKBATHON yCIOBUSM 33/1a4H;

e MOHUMaHWE (U3UYECKHUX OCHOB W TMPHUHIUIOB JCUCTBHUS TEXHUYECKUX YCTPONCTB U
TEXHOJOTUYECKUX TPOIECCOB, UX BIUSHUS HA OKPYKAIONIYIO CPEY;

¢ OBNIQJICHUE METOJIaMH CaMOCTOSITEILHOTO IIJIAHUPOBAHMS W TPOBEJCHUS (PU3NIECKHUX
DKCIIEPUMEHTOB, aHalW3a W  HWHTEpOpeTanud  HWHPOpPMAlUU,  ONPEACIICHUS
JOCTOBEPHOCTH TMOJIYYEHHOTO Pe3yiIbTaTa;



¢ CO3JIaHUE YCIIOBUU JJI PAa3BUTHS YMEHHUM IPOEKTHO-UCCIIEIOBATEIBLCKOM, TBOPUYECKOMN
JEeSTENbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE CpPEAHEro OOLIEro oO0pa3oBaHUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiaacce — 68 gacoB (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme o pu3MKe nepeueHb Jad0paTOPHBIX U MPAKTUYECKUX padOT
ABJIAETCS PEKOMEHJOBAaHHBIM, YUUTENb JENaeT BBHIOOpP MpOBeAEHUs J1abOpaTOpHBIX PadoOT U
OMBITOB C YYETOM MHJIMBUIYAIbHBIX OCOOEHHOCTEH 00yYaromuxcsl.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA
®usuka — Hayka o npupone. HayuHble MeTonbl mo3HaHus OKpykaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (pu3nvecKux ABJICHUM U mponeccoB. Hayunslie runore3pl. duznueckue
3aKOHBI U TEOPUU. [ 'paHUIbl MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUS.

Ponb u mecto gu3uku B (OpMUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI MHpa, B
IIPAKTUYECKOMN AEATENbHOCTH JIIOACH.

Jlemoncmpayuu
AHasnorobsie U IU(PPOBLIE U3MEPUTEIIbHBIC MPUOOPHI, KOMIIBLIOTEPHBIC JTATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBHkKeHHE. OTHOCUTEIBHOCTH MEXaHUYECKOTo ABWKeHusa. Cucrema
orcyéra. TpaekTopus.

ITepemenienne, CKOpOCTh (CpElHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepuaIbHON TOUKH, UX MPOEKIIMU Ha OCH CHUCTeMBbI KoopauHat. CllIoKeHHEe MepeMeIIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE TpsiMOJiMHEHHOoe ABuxkeHue. ['paduku 3aBUCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUSI, IyTH U MEPEMEIICHUS MaTepUAIIbHOM TOUKU OT BPEMEHH.

CBobonHoe nazieHue. Y CKOpeHrue CBOOOTHOTO MaJeHUsI.

KpuBonuneitHoe nBHXeHUE. J[BMKEHHME MaTepuaJbHOM TOUYKM MO OKPYKHOCTH C
IIOCTOSSHHOM 1O MOJYJII0 CKOPOCTBIO. YTJIOBash CKOpPOCTb, JUHEWHas CKOpocThb. llepuon wu
yactoTa oOpamienus. LleHTpocTpeMuTensHOe yCKOpeHue.

TexHuueckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIUJIOMETP, JIBHKEHUE
CHapsJ0B, LEIHbIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK IBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[lageHnue Ten B BO3AyXE U B pa3pesKeHHOM MTPOCTPAHCTBE.

HaGmronenne nBrxeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY W TOPU30HTAIBHO.

N3mepenune yckopeHnus CBOOOHOTO MaCHUS.

Hamnpagiienre CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO JBUKEHUS C LETBIO OMPEEICHUS MTHOBEHHOM CKOPOCTH.



HccnenoBanne  COOTHOIIEHUS ~ MEXAY ~ HYTSAMH,  NPOWICHHBIMM  TEJIOM 34
MOCJTICIOBATENLHBIE PABHBIE NPOMEXYTKH BPEMEHHM IPU PABHOYCKOPEHHOM JIBUKEHUHU C
Ha4yaJbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydyenue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

W3yuyenue ABM>KEHMs Tella, OpPOIIEHHOIO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpunaiun otHocuTensHOCTH ["anuiies. IlepBelii 3akoH Herotona. MHeprmanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuun cynepno3unuu cwi. Brtopoir 3akoH HproroHa s
MaTepUAIbHOU TOUKH. TpeTnit 3akoH Hpr0TOHA 111 MaTepUaNbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuia tsokecTd. IlepBas kocMuyeckass CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoibxkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEeHMs U cuiia TpeHus nokos. Koadduuent tpenus. Cuna conpoTuBiieHUs
MIpY JIBUKEHUHU TeJla B dKUJIKOCTU WUJIU Tase.

[locTynarenapHOE U BpalaTeabHOE JBUKEHHE a0COMIOTHO TBEPAOTO TeNa.

MOMEHT CcHIIBI OTHOCHUTENIBHO OcH BpamieHus. [lmewo cunbl. YcnoBus paBHOBeECHS
TBEPAOIO Tea.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TMOJUIWIHUKYN, JABUKECHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUm.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUMX B MPYKUHE U PE3UHOBOM
oOpasrie, ot ux AehOopMaInH.

NccenenoBanne ycaoBrui paBHOBECHUS TBEPIOIO TeJIa, UMEIOIIET0 OCh BPAIICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc maTepuanbHON TOUYKH (Tella), CACTEMbBI MAaTEpUANIbHBIX TOYEK. IMITyIbC CHUIIBI U
M3MEHEHHE UMITyJIbca Tella. 3aKOH COXpPAaHEHUs UMITyJibca. PeakTHBHOE ABUKEHHE.

Pabota cumbl. MOILIHOCTD CUJIBI.



Kunernueckast sHeprus MarepuanbHOW TOUYkU. Teopema 00 M3MEHEHHMH KUHETHYECKOM
DHEPIUHU.

[loTrenuuanbuas sHeprus. lloTeHnumanbHas HdHeprus ynpyro JaeGopMupoBaHHOM
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHumanbHbple U HEMOTEHUUAIbHbIE CHIIbl. CBsA3b pabOThl HENOTEHIMAIBbHBIX CHJI C
U3MEHEHHEM MEXAHUYECKOW OHEPIMM CHUCTEMBl TEJN. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHUE: BOJAOMET, KONEDP, NMPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yyenue aOCOMOTHO HEYNPYroro yjapa ¢ IMOMOIIBIO JBYX OJHMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C HM3MEHEHHEM MEXaHWYECKOW SHEpPruM Tejia Ha
IIPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MoJsiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOW TEOpUH M HUX  OMBITHOE
o0ocHoBanue. bpoyHosckoe nemwxkenue. Juddysus. Xapakrep ABUKEHHUS U B3aUMOJCUCTBHUS
YJacTHIl BelecTBa. MoJiesu CTPOCHUS Ta30B, JKUIAKOCTEH U TBEPBIX T M OOBSICHEHNE CBOMCTB
BEIIECTBA Ha OCHOBE ATHUX Mojener. Macca u pasMepsl MoJiekyn. KonmuecTBo BemiecTsa.
IToctostnnast ABorajipo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. lllkama remneparyp Llenbcus.

Mogens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONW TEOPUU
ujeanbHOro raza. AOCONIOTHas TeMIiepaTypa Kak Mepa CpelHeW KWHETHYECKOW HHEpruu
TEIUIOBOrO JBWXeHUs dvactul rasza. [llkama temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanerona. M3ompoueccsl B UI€aIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe mpeacTaBlieHne H30MpoIeCCOB: U30TEPMa,
n30X0pa, u300apa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OApOMETD.

Jlemoncmpayuu

OnwITHI, TOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHE BemecTBa, (GOTOrpa@uu  MOJEKYIT
OpPraHUYECKUX COCTMHECHUU.

OmnbIThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUSI.



Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICCTBHUSI.

Mopens, HILTIOCTPUPYIOLIAs IPUPOAY IABIECHUS ra3a Ha CTEHKH COCyAa.

OnbITHI, UIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UICAIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Ornpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpEeHHN 00bEéMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY IapaMeTpaMy COCTOSTHUS pa3peKeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuyeckass cucrteMa. BHYTpeHHssl dHEprus TEpMOAMHAMHYECKOW CHUCTEMBI U
criocoObl e€ u3menenusi. KonmuectBo TermioTsl U paboTa. BHYTpeHHsIs SJHEprys 0JHOATOMHOTO
WJCAIbHOTO Ta3a. Buabl Temonepenaun: TEIIONPOBOJHOCTb, KOHBEKLHS, H3IyYEHUE.
VY nenpHas TEIIOEMKOCTh BelecTBa. KOIM4ecTBO TEMIOTHI TP TENJIONEPEAYE.

[Tonsitue 006 ammabatHoMm mporecce. [lepBbiil 3akoH TepmoanmHaMuku. [Ipumenenwue
MEePBOT0 3aKOHA TEPMOJUHAMUKH K u3ompoleccaM. ['paduueckas naTepnpeTaius padoTsl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TennoBeie MamuHbl. [IpuHIUTIBEI 1EWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBanus sHEPTUH
B TeIIOBLIX MamnHax. KoadduimeHnt monesnoro aerctBus TeraoBoi Mamuuel. [{ukin KapHo u
ero K03 HUIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHYECKHE MPOOIEMbI TETUIOIHEPTETUKH.

TexHuueckne ycTpoWcTBAa M NPAKTHUECKOE IPUMEHEHUWE: JBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTpPEHHEW SHEPrUM Tejla MpPHU COBEpIICHUH pPaOOThI: BBUIET MPOOKU U3
OYTBUIKM TIOJ JIEMCTBHEM CXATOTO BO3/lyXa, HarpeBaHue 3gupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPTUH (TEMIIEpATYpPhl) TEIa IPU TEIUIONEpeIaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3YIITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATENISI BHYTPEHHETO0 CrOpaHusl, PEaKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3mepenne yaenpHON TETIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. Mcmapenne wu  kumeHwe. AOCONIOTHAsS U
OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa. HacelmeHHsIil map. Y aenapHas TerioTa napooopa3oBaHms.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Tépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPOINHUS CBOWCTB KPUCTAILIIOB.
XKunkue xpucrtamisl. CoBpeMeHHble MmaTepuanbl. [lnaBiaeHue um kpucramiuzanus. Y aelibHas
TeruioTa miasiaeHus. Cyomumariusi.

VYpaBHeHHEe TEMI0BOIo OanaHca.



TexHudeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IMCHUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU TMOJY4YEHUS] COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMAaTepUaJiOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U IUIABJICHUS] KPUCTAITMYECKOTO BEIIECTBA.

JleMoHcTpaIus KpUCTAJLIOB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 0THOCUTETHLHOM BIAXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoguHaMHuKa
Tema 1. dnekmpocmamuxa

DJNIeKTpu3alusl Tel. OJJNEKTpUYeCKuil 3apsia. JBa BuIAa DSJIEKTPUYECKUX 3apsiOB.
[TpoBOHMKH, TUINEKTPUKH U MOJTYIIPOBOJHUKH. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

B3anmopeiictBue 3apsigoB.  3akoH Kynona. TodeuHbI  3JEKTpUYECKUH  3apsf.
OnekTpuueckoe mnoJsie. Hanpsk€HHOCTh 3iekTpudeckoro mnouist. IlpuHuumn cynepno3uiuu
ANEKTPUYECKUX MoJieH. JINHUKM HANPS>KEHHOCTH SJIEKTPUYECKOTO TOJIS.

Pabora cun anektpocratudeckoro moss. [loreHnman. Pa3HOCTh  MOTEHIIMANIOB.
[TpoBOHUKH M AUAIEKTPUKH B AIEKTPOCTATUUECKOM ToJie. [udnekTpuyeckas nNpOHUIIAeMOCTb.

OnekTpoeMKOCTh. KoHzeHcaTop. DJIEKTPOEMKOCTh MJIOCKOrO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOpa.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE IMPUMEHEHHE: DJIEKTPOCKOM, SJIECKTPOMETP,
AIEKTPOCTATHYECCKAS 3alllMTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAILHBIN
arnmnapar, CTPyWUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpOBOHHMKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMIaAW  [UJIACTHH,
PacCTOSIHUA MEXIY HUMH U AUBIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoanunwtii anekmpuueckuit mox. Toxu 6 paznuunvix cpeoax
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DIIEKTPUUYECKUN TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA. MICTOUHHKHM TOKA.
Cuna Toka. IlocTOsIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. VY nenbHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MApAILIEIBHOE, CMEIIAHHOE COCIMHEHNE MTPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlennia. MOITHOCTh 3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYILASI CUJIa U BHYTPEHHEE COMTPOTUBIICHUE UCTOYHUKA TOKa. 3akKOoH OMa 115t
MOJTHOM (3aMKHYTOM ) 3eKTprudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI MPOBOJMMOCTh TBEPJBIX METAJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJJIOB OT TemIiepatypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku. CoOCTBEHHass W TPUMECHAs MPOBOJAMMOCTH TMOJIYIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B pacTBOpax M paciuiaBax 3JIEKTPOJUTOB. JIEKTPOJUTHYECKAs
JIUCCOLMaIsl. DIEKTPOJIN3.

DIIEKTpUUYECKUM TOK B razax. CaMOCTOSATENbHBIN 1 HECAMOCTOSITENbHBIN pa3psaa. MoiHusl.
[Tmazma.

TexHuueckue yCTpOMCTBA W TMPAKTUUECKOE TNPUMEHEHHE: aMIIEpPMETP, BOJBTMETP,
peocTaT, HMCTOYHMKHA TOKa, »OJEKTpOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbLHbBIC
npuOOpbI, TEPMOMETP COMPOTUBIEHHUS, BAKyyMHBIA U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
NOJIYIIPOBOJAHUKOBBIN TUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IUIOLIAIN
MONEPEYHOr0 CEYEHUSI U MaTepHalla.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsiMoe m3MepeHHe AIEKTPOABUKYIIEH CUIIbl. KOpOTKO€ 3aMbIKaHME TaJIbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHErO COMPOTUBIICHUSI.

3aBUCHMOCTH COMPOTUBIICHUS] METAIUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MPpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 3NEKTPOABMKYIIEH CHJIBI HCTOYHHMKA TOKAa M €ro  BHYTPEHHETO
COIIPOTHUBJICHUS.

HaG6moneHne smekTpounsa.

MexknpeaMeTHbIe CBA3H
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N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce OCyHIeCTBISETCS C YUYETOM
COJIepKAaTeNIbHbIX MEXIPEIMETHbIX CBA3€H C KypcaMH MaTeMaTUKW, OWOJOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nousimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOrO IO3HAHUSA:
ABJICHWE, HAy4yHbIM (akT, runores3a, (pusmyeckas BeIUMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuka: peumieHue CHUCTEMbl YpaBHEHUM, JuHeWHas ¢yHKuMg, napadona,
runepOosia, uX Trpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKHME (QYHKUUU: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIUHU Ha
OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexannueckoe NBHKEHUE B JKMBOW Mpupoje, Auddys3us, ocMoc, Termioo0MeH
’KUBBIX OPTaHU3MOB (BU[IbI TEIUIONEPEAAUU, TEINIOBOE PABHOBECHE), IIEKTPUUECKUE SIBJICHUS B
YKUBOM MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHasE Macca, TEIJIOBble CBOMCTBA TBEPIBIX TeJ, JKUJIKOCTEH M Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJIOB, DJIEKTPOJIUTHYECKAS IUCCOLMAIINS, TAIbBAaHUKA.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHue ABUKEHUHN C UCTOIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIUIMITHUKY, HCIOJIb30BAHUE 3aKOHA COXpPAHEHUS HMITYJIbca B TEXHHUKE (pakera,
BOJOMET M Jpyrue), JABUTaTelb BHYTPEHHETO CropaHus, mapoBas TypOUHa, OBITOBOIl
XOJIOIUJIbHUK, KOHIUIIHOHEDP, TEXHOJIOTMH NIOJYYEHHUsI COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIIE
HAaHOMATEpUaJOB, W  HAHOTEXHOJOTWH,  JJEKTPOCTaTUYECKas  3aluTa,  3a3€MJICHHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBI NPUHTEpP, AJIEKTpOHArpeBaTelbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIE PUOOPHI, TaJIbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[ToctossHHBIE MarHuThl. B3anmoaelcTBUE IOCTOSHHBIX MAarHUTOB. MAarHutHOeE IIOJIE.
Bextop MarmutHOM wHAYKIMHU. [IpyHOMn cynepno3unuu MarHATHBIX Toned. JIuHuwm
MarHuTHOM MHAYKIMA. KapTuHa JIMHUI MarHUTHOW MHAYKIIUU MOJISI IOCTOSTHHBIX MarHUTOB.

MarauTtHoe noJjie IpOBOAHMKA C TOKOM. KapTMHa JIMHUN MHAYKIUUA MArHUTHOTO IIOJISA
JUIMHHOT'O MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaelicTBie TPOBOIHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHma, e€ MoAynb W HampaBjeHue. [IBHKeHHE 3apsKEHHOM YacTHUIbl B
OJTHOPOJTHOM MarHuTHoM moiie. Pabora cuitbl Jlopenta.

SIBiieHME DNEKTPOMArHUTHOW HWHAYKOMHU. [IOTOK BEKTOpa MArHUTHOM WHIYKLHH.
DIIEKTPOABWKYIIAS CUJIA MHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOW nHAykuuu dapanes.

12



BuxpeBoe snekrpuueckoe moje. DIEKTPOABMKYINAs CWIA WHAYKIUMU B IPOBOJHUKE,
JIBIKYIIEMCS MOCTYIIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTB. fIBIEHNE CAMOMHIYKIIMHU. DIEKTPOABIKYIIAs CHJIa CAMOWHIYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHudueckne yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE MAarHUThI,
AIEKTPOMArHUThl, 3JEKTPOABUTATENb, YCKOPHUTENIHM JJIEMEHTAPHBIX YAaCTHIL, WHIYKIHMOHHAS
eYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUM MHOYKIIUM MAarHUTHOTO TIOJISI.

B3anmopelicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3EeKTPOMAarHUTHON MHYKIIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTbD JIEKTPOJABUKYILIECH CHUJIbI UHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
IIOTOKA.

SIBiieHnEe cCaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamoprsle pabomol

N3ydyeHne MarHuTHOrO IOJISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMArHUTHOM UHIYKIUH.

Paznen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Ko1eOanus

Konebarensnas cucrtema. CBOOOIHBIE MEXaHHMYECKHE KoyieOaHus. [apMoOHHMUYECKHe
koneOanus. Ilepumon, wacrora, amrumryga u (asa konebanuii. [lpyXKUHHBIM MasITHHK.
MaremaTudyeckuii MasiTHUK. YpaBHEHHE TapMOHWYECKUX Konebanuil. [IpeBpamienue sneprumn
MIPY TAPMOHUYECKHUX KOJICOaAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC 3JICKTPOMArHHTHBIC KOJICOAHUS B HCaTLHOM
KojeOaTenbHOM KOHType. AHAIOTHS MEXKIYy MEXaHUYEeCKUMH H  SJECKTPOMATHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHMsI YHEPTUU B UACATBHOM KOJIEOATEIHbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUSX. BoIHYKIEHHbIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BelHy X I€HHBIE 2JIEKTPOMAarHuTHHIE KOJIeOaHusl.

[lepemennsiii Tok. CHHYCcOUIaNbHBIA TIEPEMEHHBIA TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.

AMHHI/ITYI[HOC n I[CI‘;ICTBYIOH_IGG 3HAYCHHUC CUJIbI TOKA U HAIIPAXKCHUA.
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Tpancdopmatop. IlpousBoactBo, mepenaya W MOTPEOJICHUE DIEKTPUUECKON SHEPIHH.
DKOJIOTUYECKUE PHUCKU TpU TMPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa wHcnonb3oBaHus
AIIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUYECKUM 3BOHOK,
reHepaTop MePEMEHHOT0 TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojeOaTeIbHON CUCTEMBI (MPYKUHHBIA WK MaTeMaTUUECKUN
MasITHHK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHY X ACHHBIX KOJIEOaHUIA.

Ha6monenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl  (3aBUCHMOCTH  CWJIBI TOKa M HANpsOKEHUS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHaHc mpu mocneaoBaTeNbHOM COECIMHEHMHM PE3UCTOPA, KaTYUIKA MHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mopaenb TMHUY 3JEKTpOTepeIadH.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanue 3aBUCUMOCTH MEPUOIa MAJIbIX KOJeOaHUil Tpy3a HA HUTH OT JJIMHBI HUTH
U Macchl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKA B LENH W3 MOCIEAOBATENbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpPOMAZHUNIHbBLE GOTIHbL

MexaHnuecKkue BOJHBI, ycloBUs pacupoctpanenus. [lepuoa. CKopocTs pacripoCcTpaHeHUs
u JiauHa BoiHBL [lomepedHble W TPOJOJbHBIE BOJHBL. MHTepdepenumss u  audpakius
MEXaHWYECKUX BOJIH.

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

DNEeKTPOMATrHUTHBIE BOJHBL. Y CJIOBUSI M3JyYEHHUS SJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHrtanusi BekTopoB E, B, V B anextpomarauTHoil BosHe. CBOMCTBA 3J€KTPOMATHUTHBIX
BOJIH: OTpa)Ke€HHE, NpeOMIICHHEe, mojspu3anus, audpakmus, uHTephepeHius. CKOpOCTh
AIEKTPOMArHUTHBIX BOJIH.

[IIkana 371eKTpOMarHUTHBIX BOJIH. [[pUMeHEHUE SJIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pafnonokanus.

DNEeKTPOMArHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi AUArHOCTHKA B TEXHHKE W MEAUIMHE, pajiap, paaIuoNpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-nieun.

Jlemoncmpayuu
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O6pazoBaHue U paciIpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJH.

Kone6mromeecs Teno kak UCTOYHUK 3BYKA.

HaGmtonenue oTpaxxeHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiiu MEXaHUMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOH U YacTOTOU
KOJIeOaHUH.

UccnenoBanne  CBOWCTB  AJEKTPOMArHUTHBIX  BOJH: OTPAXKEHUE, MPEIOMIICHHUE,
noJispu3anus, 1udpaxius, uaTepepeHuns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsiMoirHENHOE pacpoOCTpaHEHHE CBETA B OJJHOPOJHOM cpelie.
Jlyu cBera. ToueyHbIli HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHne M300pakKeHUM B TJIOCKOM
3epKale.

[Ipenomiienne cBera. 3akOHBI MpEJIOMJICHHs CBeTa. AOCOJIOTHBIM  MOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHblid yroja MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucniepcus cBeta. CrioxHBIN cocTaB O6emoro ceera. L[BeT.

ColOuparomue W paccewBaroiine JUH3bL. ToHKas jauH3a. DOKYCHOE pacCTOSHUE U
onTHYECKas Cuja TOHKOHN JuH3bL. [locTpoeHne n300pakeHui B COOUPAIOIINX M PACCEUBAIOIINX
nuH3aX. PopMysia TOHKOW JIMH3bI. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBas ontuka. WuaTepdepenums cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHUSA
HAOJII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHITMOHHOM KapTHHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX UICTOYHUKOB.

Hudpakmus cBera. JludpakiuonHas peméTka. YcClIoBHE HAONIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonmgapuzanus ceera.

Texaudeckne yCcTpoHCTBa M TPAKTHUYECKOE NPUMEHEHHME: OYKH, Jymna, Qoroamnmapar,
MPOCKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, JAUPPaKIIMOHHAS
peleTKa, moJIApous.

Jlemoncmpayuu

[IpssiMonuHEHOE pacnpoCTpaHEHHE, OTPAKEHHE W MpelomiieHue cBeta. OnTudeckue
npuOOpHI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHIINN CBETA.

HaGmtonenue nudpakuum ceera.
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HaGmronenue nucnepcuu ceera.

[lonyuyeHne cniekTpa ¢ MOMOIIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CrIENMAIBHOI TEOPUH OTHOCUTEIBHOCTH
['panuIel MPUMEHUMOCTH KJIACCHYECKOM MeXaHuUkHW. [locTynaTel crenuaibHOM TEopUu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyme, MPUHIIMI
OTHOCHUTEJIBHOCTU DUHIIITEIHA.
OTHOCUTENTBEHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAIIICHUE JJINHBI.
DHEprus U UMNYJIbC PEISTUBUCTCKOM YaCTHIIBI.
CBs13b MacChl C PHEPTHEH U UMITYJIBCOM PEIISITUBUCTCKON YaCTHUIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®dotonbl. opmymna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YACTOTON. DHEPTHS U UMITYJIbC
dboToHa.

OtkpeiTie u wuccinenoBanne Qororpdexkra. Omnbitet A. I'. CrometoBa. 3aKOHBI
dborodrddexra. YpaBHenne DiinmreiHa ais potodddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta. OnbiTel I1. H. JIeOGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoHCTBa M MpaKTUYECKOE MNpUMEHEHHe: (OTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiThl Pe3epdopna nmo paccesnuto o -dactuil. [ImanerapHas
moxenb atoma. [loctynater bopa. M3nydenne u mornomnieHne GOoTOHOB IPH MEPEX0JIe aToMa C
OJIHOTO YpPOBHS 5%Hepruu Ha Apyroi. Bunbl crnektpoB. CHEKTp ypOBHEH »HEpPruu aroma
BOJIOpOJIA.

BosHOBBIE cBOVIcTBA yacTull. Bonnsel ne bponnsa. KopnyckysspHO-BOJTHOBOM Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
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TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JOKa3bIBAlOLIME  CJOKHOCTb  CTPOEHUS  fAJpa. OTtkpbiTHE
paanoakTuBHOCTH. OmbiTel  Peseppopra mo ompeneneHuto cocTaBa  pPaguOAKTUBHOTO
uznydenus. CBoiicTBa anbda-, 0era-, raMmma-u3nydeHus. BiusiHue paaioakTUBHOCTH HA JKUBbIE
OpraHU3MBlI.

OtkpeiTHEe TIpoTOHAa W HeiTpoHa. Hykionnas Mopens snpa [elizenOepra—lBaHeHKoO.
3apsa sapa. MaccoBoe unciio sjapa. M30Tornsl.

Anbda-pacnian. DIeKTpOHHBIM U MO3UTPOHHBIN Oera-pacnaa. ['amMma-uzinydenue. 3akoH
PaaMOaKTUBHOTO pacrnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SAnepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepubiii cunte3. [lpobiemMbl W TEPCHEKTHBHI  SEPHOMN
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTtobl HAOJIIOIEHHS ¥ PETUCTPALIUN AJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMoeHcTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.

TexHu4YecKkne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHME: JT03UMETP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIUX YaCTHL.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusimM).

Pa3znen 8. JinemMeHTHI aCTPOHOMUM U acTPOPU3NKH

Otanbel  pa3BUTUS  acTpoHOMuH. IIpukiIagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3 s, spKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

ConHeunas cucrema.

Connne. ComHeuHasi akTUBHOCTh. McTounuk sHepruu CojHIla ¥ 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTepUCTHUKHU. JluarpamMma «CHeKTpajdbHBIM KJIAcC — CBETUMOCTBY. 3BE3BI

I[JIAaBHOM MOCJIENOBATEILHOCTHA. 3aBUCHUMOCTh «Macca — CBETHUMOCTB» JIA 3BE3JX TJIABHOU
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MOCTIEIOBATENLHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpEMEHHbBIE MPEACTABICHUS O
IIPOUCXOXKIAEHNUH U 3BOJIIOIMU COJIHIIA U 3BE31. DTalbl )KU3HU 3BE3.

Mnuneunsiii [lyte — Hama ['anaktuka. llomoxenuwe m nBrkenne ConHna B ['amakTuke.
Tunbl ranakTuk. PaguoranakTuky v KBa3apbl. UEpHBIE ABIPHI B SIAPaxX TajdaKTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. Pa3zGeranuwe ramaktuk. Teopus
Bosbmioro B3peiBa. PenukToBoe M3nydeHue.

Macmtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmtoneHust HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHHEM KOMITbIOTEPHBIX MPUIT0KEHUN
JUTSL OTIPEICJICHUS TTOJIOKEHUsSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3/Us
CeBepHOro noyymapusi U SpKue 3BE371bl.

HaGmonenus B Teneckon JIlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Pons ¢u3uku U acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOH, COLMAIBHOU H
ITUYECKOU cdepax eAaTeIbHOCTH 4YeJIOBeKa, POJib M MeCTO (U3UKM U aCTPOHOMHUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHUpa, pojib (U3NYECKOW TEeopuu B (POPMHPOBAHUU
npeAcTaBiICHUN 0 (PU3NYECKOW KapTHHE MHUpa, MECTO (U3UYECKOW KapTHHBI MUpa B 0OIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUM O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oOCymIeCTBISIETCS € Y4ETOM
CoJlep KaTeNIbHbIX MEXIPEIMETHBIX CBS3€H C KypcaMHd MaTeMaTHK{, OWOJIOTHH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3YyYEHHWEM METOJOB HAY4YHOTO TO3HAHUS:
SBJICHUE, HAy4YHBIH (akT, ruroreza, (Qusnueckas BeIWYWHA, 3aKOH, TEOPHs, HaOIIOJEHHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: penmieHue CUCTEMBI YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPJWHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AIEMEHTAPHBIX (YHKIUH,
MPU3HAKH MTOJ00US TPEYTOJIBHUKOB, ONPEEICHHE TUIONMIAIN MIIOCKUX Guryp u oobpéma ted.

buonocus: snexTpudeckue SIBICHHS B JKUBOM MPUPOJE, KoJieOaTeNbHBIC NBIKCHHS B
KUBOW NPUPOJE, ONTUYECKUE SBJICHUS B JKUBOM IIPUPOAE, ACHUCTBUE paahAlMU HA >KUBbIC
OpraHU3MBl.

Xumusa: CTPOEHHME AaTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALNIMYECKOMN PEeIIETKHU, CIIEKTPAIbHBIA aHAIN3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKA MArHUTHBIX Py, GOTOCHEMKA 3eMHOU
MTOBEPXHOCTH, IPEACKAZAHUE 3EMIICTPSICEHU.
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Texnonozus: TAHUM IIEKTPONEpPenay, FeHepaTop MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb,
MHAYKIMOHHAs TeYb, pajap, pajAuONpUEMHHUK, TENeBU30p, aHTeHHa, TejedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas Oarapes.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHoro npeamera «®Pusnka» Ha ypOBHE CpeAaHEro oluiero oOpa3oBaHUs
(6a30BbIl  ypOBEHb) JOJDKHO  OOECHEUYUTh JOCTHIXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIC pe3yIbTaThl OCBOCHUS ydeOHOTO mpeamera «Du3nkay TOJDKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIGHHOCTHBIX OPHCHTAIlMH, ITO3UTUBHBIX BHYTPEHHUX
yOeXKJICHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSIM POCCHHMCKOTO 0OIIecTBa,
pacIIMpeHre KM3HEHHOTO ONBITa M ONBITA JACATEIBHOCTH B IMPOIIECCE pPeal3aIlii OCHOBHBIX
HaIPaBJICHUI BOCIIMTATEIIBHOMN JCSITCIIBHOCTH, B TOM YUCJIC B YaCTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(OpPMHPOBAHHOCTh T'PAKIAHCKOW TO3WIMKA OOY4Yaromerocs KaK aKTUBHOTO |
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

NPHUHITHE TPAJUIMOHHBIX OOIICYCTOBEYCCKUX T'YMAaHHUCTHUECKUX M JIEMOKPATHUYCCKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATCIBHOCTh B HMHTEpPECax TIpakJIaHCKOro OOIICCTRa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIuy;

yMEHHE B3aMMOJIEUCTBOBATh C COIMAIbHBIMU HMHCTHUTYTAMHU B COOTBETCTBHH C HUX
GYyHKUMAMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IpaKJaHCKOW MICHTUYHOCTH, TAaTPHOTH3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, TOCTIHIKEHHSIM POCCHUUCKHUX
Y4EHBIX B 001aCTH (DU3UKH M TEXHUKU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIE B IEATEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TEeTHYeCKOr0 BOCITUTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOUasi SCTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
(bu3uYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3nuuHbM cdepam NpodhecCHOHATBHONW JeATETBHOCTH, B TOM YHUCJE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP OymymIei

npoheCcCru U peaTM30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;
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TOTOBHOCTh U CHOCOOHOCTh K 00pa30oBaHUIO U caMO0OOpa3oBaHUIO B 007acTu (PU3MKU HA
MPOTSKEHUU BCEU )KU3HU,

6) 3K0J10rH4eCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAaHHE TIJIOOAJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUN B OKPYXKAIOILIEH CpeAe Ha OCHOBE 3HAHUSA
L[eJIEW YCTOMYMBOIO pa3BUTHUS YEIIOBEYECTBA;

paclIMpeHre ONbITa JESITENbHOCTH HKOJOTMYECKOM HamlpaBICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHME LEHHOCTH HAaY4YHOMU JESITeIbHOCTH, TOTOBHOCTh B MPOIECCE U3yUeHUs (HU3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh MHANBUAYAJIBLHO U B TpYMIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEIbHO (POPMYIUPOBATh M aKTyaIM3UpPOBAThH MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIATD LIEJH ACATCIIBHOCTH, 3a7aBaTh MapAMETPhl U KPUTEPUU UX JOCTUKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMbIX (DU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IJIaH peIIeHUs TPOOIEeMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS MaTEePHATbHBIX
Y HEMaTEepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESITEIBHOCTb, OIEHUBATh COOTBETCTBUE PE3YJbTAaTOB IIEISIM,
OIICHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNHATHL Pa0dOTy B YCIOBHUSAX pPEaTbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBaTh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX IMPOOIIEM.

ba3oBble ucciieoBaTe/IbCKHe 1€MCTBHA .

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBBIMH IMOHATHAMH W MeToAaMu (HU3UYCCKOU
HayKH;

BIIaJICTh HAaBBIKAMU Y4eOHO-HCCIICIOBATEILCKONH M MPOCKTHOM JNEATEILHOCTH B 00JIaCTH
(U3UKH, CITOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITCIIBHOMY ITOMCKY METOJOB PCIICHHS
3a7a4 (PU3UUECKOT0 COJIep)KaHUs, TPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUSI;

BJIaJICTh BUJAMH JEATCIHHOCTA MO TOJYYEHHUIO HOBOTO 3HAHHUSA, €r0 HWHTEPHpETallUH,
mpeoOpa3oBaHUI0 W MPUMCHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTyalldsIX, B TOM YHCIC MpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;
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BBISIBJISITh TTPUYMHHO-CIICICTBEHHBIE CBSI3W W aKTyallU3UpOBaTh 3ajady, BbIABUTATH
TUNOTEe3y €€ pEelIeHUs, HaXOAWTh apryMEHThl JJIsl JOKa3aTeIbCTBA CBOUX YTBEPXKICHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOJIYdEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJdbTaThl, KPUTUUECKHU
OIICHUBATh X JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTENbHOW NESITEIHHOCTH, B
TOM YHCJIE€ TIPU U3YUCHUU (DU3UKHU;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUSA 1O (PU3KKE B MPAKTUUECKYIO 00JACTh KUZHEACATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, MIpeJlaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMH TOJyYeHUs] MHPopMauu (PU3NUecKoro cojepkaHus U3 UCTOUYHUKOB
pPa3HBIX THUIIOB, CAMOCTOATEIIBHO OCYIIECTBISATh TOWCK, aHalu3, CUCTEMAaTH3alUi0 U
UHTEPIpETAIMIO HHGOPMAIIUK PA3JIMYHBIX BUJIOB U (POPM Mpe/ICTaBIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh CpeJCTBa HWH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUM B
peIIeHN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 3a7ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKUA 0€30MaCHOCTH, TUTUEHBI, pECYpCOCOEepeKEHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON 0€30MacHOCTH;

co3laBaTh TEKCThl (PU3UYECKOTO COJAEpKAaHUS B pPA3IUYHBIX (QopMarax C Y4ETOM
Ha3HaueHusT uWHOOpMAIMU U IEJIEBOW ayAMTOPHH, BBIOMpas ONTUMAJBHYIO (QopmMy
IPEJICTABIICHUS U BU3YyaJIU3allHH.

KoMMyHuKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE JeiiCTBHS:

OCYIIECTBIIATH OOIIICHHE Ha YPOKaX (PU3HKU U BO BHE-YPOUHOU JICSITCIHHOCTH;

pacIio3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYaIlui U CMITYaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JlaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHJHOW M HHANBUIYyTBHON PabOTHI;

BBIOMpaTh TEMAaTHUKy M METOJBl COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)JI0r0 YWiIEHA KOJJICKTHBA;

NpUHUMATh 1€ COBMECTHOM JIESTEIIbHOCTH, OPTraHU30BBIBATH WU KOOPJIHMHUPOBATH
JNEUCTBUSL MO €€ JTOCTHUKECHUIO: COCTaBJISAThH IUJIaH JACWUCTBHH, PacCOpElessiTh POJU C YU4ETOM
MHEHUN YYaCTHUKOB, 00CYKIaTh PE3yJbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJAa M KaXJIO0T0 yJaCTHHKA KOMaH/bI B OOIIHIA pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OLEHUBATH WJIEWM C MO3UIUM HOBU3HBI, OPUTHMHAJIBbHOCTH,

MPAKTUYECKON 3HAYMMOCTH;
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OCYHCCTBIIATh IIO3UTHBHOC CTPATCITHYCCKOC TIIOBCACHHMEC B PA3JIMYHBIX CUTYyalUsAX,
IPOSABJIAATH TBOPUCCTBO U B006pa)KeHI/I€, OBITH HWHHUTIHMATHUBHBIM.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIBHOCTh B 00JacCTH (PU3UKU U
aACTPOHOMMH, BBIABIISITH MPOOJIEMBI, CTABUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIAThH IUIAH PEIIEHUS PACUYETHBIX M KAYECTBEHHBIX 3a7ad, IJIaH
BBINIOJIHEHUS TPAKTHYECKOM paboThl € Y4YETOM UMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO M TMPOSBICHUIO JPYIUMLUMUA B o00actd (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTENbHBIN U KYJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BJIa/IETh HABbIKAMM MO3HABATEIHHOMN pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU IJIs OLIEHKU CUTYAIH, BRIOOpA BEPHOTO PEILICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS M0 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€E PE3YyJIbTaTOB JIEATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€E PE3YyJIbTaTOB JIEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mporecce moCTHKEHHS JTMYHOCTHBIX PE3YIbTATOB OCBOCHMSI MPOTPAMMBI MO (PUBHUKE
JUISE  YpOBHS CpeaHEro oOmero oOpa3oBaHusi Yy OOy4YalOIIUXCS COBEPIICHCTBYETCS
HMOLIMOHANIbHBIM UHTEIIEKT, Mpenoaraiomuil chopMupOBaHHOCTD:

CaMOCO3HaHMs, BKIFOYAIOUIEr0 CIOCOOHOCTh IOHUMATh CBOE 3MOLIMOHATIBHOE COCTOSTHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHON CQepbl, ObITh YBEPEHHBIM B
ceoe;

CaMOPETYJIUPOBaHUs, BKJIIOYAIOIIIETO CaMOKOHTpOJIb, yMEHHue IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALlMM, BKJIIOYAIOIIEW CTPEMJICHUE K JOCTHIKEHHIO LEIN U YCHEXY,
ONTUMU3M, HHULINATUBHOCTb, YMEHUE JEUCTBOBATh HCXOA U3 CBOMX BO3MOXKHOCTEN;
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SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUHUTBIBaTh €0 TMpPU  OCYLIECTBIECHUU OOILIEHHUS, CIHOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOMIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLUEHUS C IPYTHUMH
JOJbMU, 3a00TUTHCS, POSABISATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kjacce npeamMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaxkaTb CPOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HA MpPUMEpax pojb U MecTO (HU3MKU B (POPMUPOBAHUHN COBPEMEHHOM
Hay4YHOW KAapTHUHBI MHUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJOTHUW, B MPAKTUYECKOMN
JICSITEIbHOCTH JIFOJICH;

YUUTHIBATh TPAHMIIBI MPUMEHEHUS H3YUYECHHBIX (U3MUECKUX MOJENei: MaTepuaibHas
TOYKa, UHEpUUAIbHAsl CUCTEMA OTCUYETa, a0CONIOTHO TBEPIOE TEJIO, MUICANbHBIA Ta3, MOJETU
CTPOEHHMSI Ta30B, KUIAKOCTEM M TBEPABIX TEJI, TOUCUHBIN AJEKTPUUYECKUHN 3apsa] NPU PEIICHUU
bu3nUecKux 3aaay;

pacno3HaBaTh (U3MUECKUE SBICHUS (MPOIECCh) U OOBACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KNHETHUYECKON TEOPUU CTPOEHHUS BELIECTBA U DJIEKTPOJUHAMUKH:
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJMHEHMHOE [BH)KEHHE, CBOOOJHOE NajeHHe Tel,
JIBUKEHUE 110 OKPY)KHOCTH, WHEpIUs, B3auUMOJEHCTBUE Tel, aud@y3us, OpOyHOBCKOE
JBIDKEHUE, CTPOCHHE JKUIKOCTEW M TBEPIBIX Tell, U3MEHEHUuEe o0bEMa Tesl NMpU HarpeBaHUU
(oxyaxkneHuu),  TEIUIOBOE  paBHOBECHE,  MCIapeHHe,  KOHJEHcallus,  IJIaBJICHUE,
KPUCTAJIIN3ALMS, KUIIEHWE, BJIAXKHOCTH BO3/yXa, IOBBIIICHHWE [aBICHUS Tra3a IIPU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBSA3b MEXKIY IapaMeTpaMU COCTOSIHUSA ra3a B U30IpPOLECCax,
NIEKTpU3aLMs TEN, B3aUMOJECHCTBHUE 3apsA0B;

OIKCHIBAaTh MEXaHUYECKOE JBIMKEHUE, UCHOJb3Yysl (PU3NYECKHE BEIMYMHBI: KOOpAMHATA,
IIyTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUja, UMITYJIbC Tela, KUHETHYECKast
SHEprusi, MOTEHUUAIbHAs HYHEPrusi, MexaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; IpH
ONHMCAaHUU TPaBWIbHO TPAKTOBaTh (PU3UUYECKUIA CMBICT HCHOJB3YEMbIX BEJIMYMH, HX
0003HAYEHUs U €IMHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (U3UUYECKYIO BEIUUUHY
C APYI'MMU BEJINYNHAMU;

ONMCBHIBATh H3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHHUS, HCIOJIb3YS
¢u3nyeckue BEIUYMHBL: JaBJICHHWE Trasa, TEeMIIepaTrypa, CpeAHssl KUHETHYeCKas SHeprus
XA0THYECKOTO JIBMKCHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTusi, padboTa rasza, K03(pQHUIMEHT MOJIE3HOr0 AEHCTBUS TEMJIOBOTO
JBUTATENsA; NpPU ONHWCAHWHM MPABUIBHO TPAKTOBAaTh (PU3MYECKUH CMBICI HCIOJb3yEMbIX
BEJIMYMH, HUX OO0O3HAYEHWs W E€JIMHHULBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIUUHNHAM;
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OMKCHIBATh M3YYECHHBIE DJIEKTPUUYECKUE CBOMCTBA BEIECTBA M AJIEKTPUUECKHE SIBJICHUS
(mporuecchl), UCTIONB3Y (GU3UYECKUE BETUUYUHBI: JEKTPUUECKUN 3apsiji, DJIEKTPUUECKOE TOoJIe,
HanpsDKEHHOCTh  TMOJISI, TMOTEHUHWAl, Pa3HOCTh MOTEHLMANOB; MpPH OMNUCAHUM MPABUIIBHO
TPakTOBaTh (PU3MYECKUA CMBICI HCIOJb3YEMbIX BEIUYMH, MX OOO3HAUEHUS U E€IUHHULIBI;
YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUMHY C IPYTUMH BEITUYUHAMY;

aHANM3UPOBATH (PU3MYECKHUE MPOLIECCHl U SIBICHHS, HCHOJb3ys (U3MUECKUE 3aKOHBI U
MPUHIMUIBL: 3aKOH BcemupHoro Tsarotenus, |, |l u Il 3akonsr HproToHa, 3aKOH coXxpaHeHuUs
MEXaHUYECKON SHEPIUH, 3aKOH COXPAHEHUS UMIYJIbCa, MPUHIUI CYNEPIO3ULIUUA CUJT, TPUHITUI
pPaBHOMNPABUS MHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJEKYJIAPHO-KUHETUYECKYIO TEOPHIO
CTpPOEHUSl BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpPEIHEN KUHETUYECKON SHEPIHH TEIJIOBOTO
JIBUKEHUS MOJIEKYJl C aOCOJIOTHOM TeMmmeparypol, MEpBbI 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpAaHEHHUS JJEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(GOpMYITMpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BbIpaKEHHWE U YCJIOBHUS (TpaHHULbI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIEC MPUHLIUIIBI IEUCTBUS MAUIUH, MPUOOPOB U TEXHUUECKHUX YCTPOUCTB;
pa3nuyaTh yCIOBHS MX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEITHEBHON KU3HU;

BBITMIOJHATh DKCIEPUMEHTHI IO HCCIEAOBAHUIO (U3MYECKUX SBICHUM W TPOIECCOB C
UCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHHH, mpu 3TOM  (HOPMYJIUPOBATH
npoOjeMy/3agaqy W THUIIOTE3y Y4YEOHOro JKCIepUMEHTa, COOHMpaTh YCTaHOBKY U3
NPEIJI0KEHHOTO 000pYI0BaHUs, MPOBOJIUTD OMBIT U (HOPMYIUPOBATH BHIBOIHI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYHMH, TPH HTOM
BBIOMpATh ONTUMAJBHBIM CIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHBIE METOAbI OLIEHKH
MIOTPEMIHOCTEN U3MEPEHU

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (DU3NYECKUMH BEJIMYMHAMH C HUCIOJb30BaHUEM
NPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YNIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJE TAOIUI U TPapUKOB, JENaTh BHIBOJIbBI
0 pe3yJibTaTaM HCCIIEIOBaHHUS;

coOmroaTh MpaBmiia OE30MacHOTO TpyAa MpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENLCKOW M TMPOEKTHOM JESTENBHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYI0BAHUS;

pemiate pacy€THbIE 3aJaud C SIBHO 3aJlaHHOW (PU3MUECKOM MOJeNblo, MCIONIb3Ys
(bu3rYecKre 3aKOHbBI U IPUHITUIIBI, HA OCHOBE aHAIHM3a YCIOBUS 33141 BHIOUPATH (PU3HUECKYIO
MOJI€Ib, BBIIEIATh (PU3MUECKHE BEIMYUHBI U (POpMyJbl, HEOOXOAMMBbIE id €€ pelleHus,
IPOBOJIUTH PACUETHI U OLIEHUBAThH PEaJIbHOCTh MOJYUYEHHOTO 3HaUCHUS (PU3NYECKOM BEIINYNHBI;

pelarb KauyeCTBEHHbIE 3aJa4M: BBICTPAUBATh JOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
pacCyKIEHUH C ONOPON Ha NU3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHMUS;

UCIIOJIB30BaTh MPHU PEIIEHHMH YYE€OHBIX 3a/Jad COBPEMEHHbIE HWH(QOPMALMOHHbIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA U TPEJCTABICHUS Y4eOHOU H
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HAYYHO-TIOMYJISIPHON HWH(pOpMayK, MOMYyYEHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOJyYaeMyI0 HH(POPMAIIHUIO;

NPUBOANTH MPUMEPHI BKIAZa POCCUHUCKUX M 3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOT A,

UCTIONB30BaTh TEOPETUYECKUE 3HAHHWS 1O (U3MKE B TIOBCETHEBHOW IKU3HU IS
oOecrieyeHusi 6€30MaCHOCTU MpU OOpalIeHUH ¢ MpUOOpaMu U TEXHUUYECKHUMH YCTPOWCTBAMH,
IUIE COXpaHEHHsI 37J0POBbsSI M COONIOCHUS HOPM JKOJOTHYECKOTO MOBEICHUS B OKPYKalOIIeH
cpene;

paboTaTh B rpyMIE C BHIOJHEHNEM PA3TUYHbBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYMIbI, palOHATBHO paclpenessaTh OOS3aHHOCTH W IUTAHUPOBATh JACSITEIBbHOCTH B
HECTAHJIAPTHBIX CHUTYalHsX, aJeKBaTHO OIIEHWBATh BKJIAJl KaKJIOTO M3 YYaCTHUKOB T'PYIIIHI B
peleHne paccMaTpUBaeMOi MPOOIEMBI.

K xoHmy obyuenus B 11 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y OOYUAIOITUXCS YMECHHIA:

JI€MOHCTPHUPOBATh Ha MPUMEpax poJib U MECTO (U3UKHU B (DOPMHPOBAHHH COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPA, B PA3BUTHH COBPEMEHHOW TEXHHWKH M TEXHOJIOTHH, B TIPAKTHUECKON
AESITETLHOCTH JIFO/ICH, TIEJIOCTHOCTh M €UHCTBO (DU3MUECKON KapTUHBI MHPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENCH: TOYCUHBIN
DIIEKTPUYECKHUI 3apsij, JIyd CBETa, TOYCUHBIM HCTOYHHWK CBETa, sepHas MOJEIh aroma,
HYKJIOHHAsI MOJICJTb aTOMHOTO S/Ipa TIPU perieHn: (PU3NIecKuX 3aj1ad;

pacmo3HaBaTh (U3MUYECKUE SIBICHUS (TPOIIECCH) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
DIIEKTPOJIMHAMUKN ¥ KBAaHTOBOHM (PH3UKMU: 3JIEKTpHYECKasi MPOBOJAUMOCTH, TEIUIOBOE, CBETOBOE,
XHUMHAYECKOE, MArHUTHOE JCHCTBUS TOKAa, B3aWMOJCWCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAS
WHIYKIUS, ACHCTBHE MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M JBIDKYIIHUKCS 3aps,
DJIGKTPOMAarHUTHBIE KOJICOAHWSI W BOJHBI, TPSIMOJHMHEHHOE paclIpOCTpaHCHHE CBETa,
OTpaXEHHUE, TMPEIIOMIICHHE, UHTepPEpCHIHs, TUQPPAKIHS W TOJSpU3AlUs CBETA, JUCTICPCHUS
cBera, (Qorornexkrpuueckuii sddekr (potodrddekT), cBeTOBOE AaBICHHE, BO3HUKHOBCHHE
JMHEHYATOr0 CIIEKTPa aToMa BOJOPO/Ia, €CTECTBEHHASI U ICKYCCTBEHHAs! PaIHOAKTHBHOCTS;

OIMCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (AIEKTPUUCCKUE, MArHUTHBIC, ONTHYECKUE,
AJIEKTPUYECKYIO MTPOBOAUMOCTD PA3IMYHBIX CpPell) U 3JIEKTPOMArHUTHBIC SIBJICHUS (ITPOLIECCHI),
UCHOJNBb3Ysl (U3NYECKUE BEJIMYMHBI: DJIEKTPUUECKHM 3aps], Ccuia TOKa, 3IIEKTPHUYECKOe
HaNpsOKEHUE, JJIEKTPUUECKOE COMPOTHUBIICHHE, PAa3HOCTh IMOTEHIIMAJIOB, 3JIEKTPOJBHKYIIAs
cuia, paboTa TOKa, HMHAYKIUS MarHUTHOro mois, cuia Awmmepa, cwia JlopeHua,
MHAYKTUBHOCTh KaTYIIKH, SHEPTHUsS 3JIEKTPUUYECKOrO0 U MAarHUTHOIO IMOJIeH, epUo U 4acToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsA] U Cujla TOKa B MPOLECCe TapMOHUYECKHX
AIIEKTPOMArHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSHHE M ONTHYECKas CHia JIMH3bI, TpU
OMMCAaHUU TPABWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONb3YyEeMbIX BEJIMYMH, HX
00O3HAUYEHUsI U EOUHUIIBI, YyKa3blBaThb (OPMYJBI, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTUMHU BEIHMYNHAMU;
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ONKCHIBATh HM3YYEHHbIC KBAHTOBBIC SIBICHUS M TMPOLECCHl, MCHOIb3YS (PUINUECKUE
BEJINYMHBI: CKOPOCTh 3JIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, DHEPIUs U
uMIyibc (OTOHA, MEPUOJA TOJypacnajga, SHEPrHs CBSI3M AaTOMHBIX sJep, NPU ONUCAHUU
MPaBUWIBHO TPAaKTOBaTh (DU3UUECKUH CMBICI HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE AAHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3MUYECKON BEIMYUHBI;

aHANM3UPOBATH (PU3MYECKHUE MPOLIECCHl U SIBICHUS, MCHOJIb3ys (U3MUECKUE 3aKOHBI U
NPUHLUIBL:  3aKOH OMa, 3aKOHbI MOCIEAOBATEIBHOIO M IMAPAJUIENBHOIO COECIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM HMHIAYKIMH, 3aKOH
MPSIMOJIMHENHOTO PACIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUs CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTEeNHa 118 ¢Gororddexra, 3aKOH COXpaHEHHsS] DSHEPIHH, 3aKOH
COXpPaHEHMsS] HMIIYJIbCA, 3aKOH COXPAaHEHHUs OJJIEKTPUUYECKOrO 3apsiaa, 3aKOH COXPaHEHHUS
MaccOBOT'0 4HCJa, MOCTYNaTbl bopa, 3aKOH paJMOAaKTUBHOIO pacnaja, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BbIpaKeHHE M YCJIOBHUS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

ONpENENATh HANpPaBJICHUE BEKTOPAa MHIAYKIIMM MAarHUTHOIO MOJS MPOBOJHUKA C TOKOM,
cuinbl AMnepa u cuiibl Jlopenna;

CTPOUTH U ONHCHIBATH U300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJHATh DKCIEPUMEHTHI IO HCCIEAOBAaHUIO (U3MYECKUX SBICHUM W MPOIIECCOB C
UCIOJb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEpPEHUH: npu ITOM  (HOpMYIHpPOBaTh
npobnemy/3agayy W TUNOTE3Y Y4YeOHOro S3KCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
HPEeI0KEHHOTO 000pYy10BaHUs, IPOBOJUTH OIBIT U ()OPMYJINPOBATH BBIBOJIBI;

OCYILECTBJISITh MpPsSIMbIE U KOCBEHHBbIE M3MEpEeHMsI (U3MUECKUX BEIMYMH, IMPH ITOM
BBIOMPATh ONTUMAJIbHBIM CHOCOO HM3MEPEHHs M HCHOJIb30BaTh H3BECTHBIE METO/ABI OLCHKH
MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEZIOBATh  3aBUCUMOCTM  (DU3MYECKUX BEIMYMH C HCIIOJIB30BAHUEM MPSMBIX
U3MEPEHUI: IMPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJbTAThl MOJYyUYEHHOU
3aBUCHUMOCTH (U3MYECKUX BEJIWYMH B BUAEC TaOmuI M TpaduKoB, JejaTh BbBIBOJBI IO
pe3yapTaTaM MCCIIEIOBAHU;

coOmoath mpaBuia Oe30MacHOro Tpyda NMPHU TMPOBEACHHWU HCCIEAOBAaHUNA B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YUeOHO-HCCIIEIOBAaTEIbCKOM W MPOEKTHOM JIeATENbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1aO0OPaTOPHOTO 000PYI0BAHUS;

pemiate pacy€THbIE 3aJaud C SIBHO 3aJaHHOW (PU3MUECKON MOJeNnblo, MCIONIb3Ys
¢bu3nyeckue 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33Ja4u BEIOUPATh (PU3NUECKYIO
MOJIeJIb, BBIIETATh (DU3MUECKHE BEIMYMHBI U (POpPMyJbl, HEOOXOAMMBbIE g €€ pellieHus,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEaJIbHOCTh MOJYUYEHHOTO 3HaUEHUS (PU3NYECKOM BEIINYNHBI;

pemaTs KadyeCTBEHHBIE 3aJayd: BBICTPauUBaTh JIOTMYECKH HENPOTUBOPEYUBYIO LIETIOYKY
paccyXJIeHu# ¢ OMopoil Ha 3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBICHHUS;
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UCTIONB30BaTh TMPH PEIICHWH YYeOHBIX 3adad COBpPEMEHHbIE HH()OpPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETAIIMH W TPEACTABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(pOpMaMK, MOMYyYEHHOW W3 Pa3iIMYHbIX HCTOYHUKOB, KPHUTHUECKU
aHAJIM3UPOBAThH MOJTyYaeMylo HH(POPMALIUIO;

OOBSICHATh TNPUHIMIBI ACHCTBUA MAaIIMH, NPUOOPOB W TEXHUYECKHX YCTPOMUCTB,
pa3nnyaTh YCIOBUS WX 0€30MacHOTO UCIOIb30BaHNUs B TOBCEIHEBHOM JKU3HH,

NPUBOAUTH MPHUMEPHI BKIAJa POCCUHUCKUX M 3apYOCKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCTIONB30BaTh TEOPETUYECKUE 3HAHHWS 1O (U3WKEe B TIOBCETHEBHOW KU3HU IS
oOecrieyeHusi 6€30MaCHOCTU MpU OOpalIeHUH ¢ MpUOOpaMu U TEXHUUYECKHUMH YCTPOWCTBAMH,
IUIL COXpaHEHHsI 37I0POBbsI U COOIOACHHUST HOPM DKOJIOTHYECKOTO MOBEACHHUS B OKpY)KaroIen
cpexne;

paboTaTh B rpyMIE C BHIIOJHEHUEM PA3TUYHBIX COIMATBLHBIX POJICH, TUTAHUPOBATh PaboTy
TPYMNIBI, PaIMOHATBHO paclpenessTh OOS3aHHOCTH W IUTAHUPOBATh JACSITETBHOCTH B
HECTAHJIAPTHBIX CHUTYalHMsX, aJeKBATHO OLICHWBATH BKJIAJ KaXKIOTO M3 YYAaCTHHKOB TPYIIHI B
peleHne paccMaTpuBaeMOi MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMBbl Kontpoasubie | [IpakTHueckue (ungporsie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ) 1
VISHIA I METOG! HAYAHOTO HOSHAHIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata 6 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluranica ! 2 https://m.eds00.ru/7f41bf72
bu6morekxa [JOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7iA1bf72
Hroro no pazaeny 19
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKY/IIPHO-KHHETHYCCKON TEOPUHU 9 bubmiorexa LHOK
' YIP P https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 1 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHHS BenlecTBa. Da3oBbie Mepexo/abl 5 bubmorexa HOK

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

Uroro no pazgeny 24
Paznen 4. QJIEKTPOJAUHAMUKA
bubmuoreka [JOK
4.1 1
DuekTpocTatitia 0 https://m.edsoo.ru/7f41bf72
. . bubnuorexa [JOK
4.2 IT .T 12 2
OCTOSIHHBIN JICKTPUICCKHI TOK. TOKH B pa3IMYHBIX Cpeiax httos://m.edsoo.ru/7FA1bf72
Hroro no pazaeny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7
11 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Nen/m | HaumeHoBaHHUe pa3/iesioB U TeM MPOrpamMMbl Konrtposbubie | [IpakTudeckue (undporsie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [JOK
1.1 M .0 11 2
arHUTHOE TI0JIe. DJIEKTPOMAarHuTHAsT WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnuoreka [JOK
2.1 MexaHu4ecKue U JICKTPOMarHUTHBIE KOJIeOaH s 9 1 htts://m.edso0.ru/7fA1c97c
bubnuoreka [JOK
2.2 MexaHu4ecKre U AIEKTPOMAarHUTHBIC BOJTHBI 5 htts://m.edso0.ru/7f41c97c
2.3 Onrtuka 10 3 bubmuoreka [JOK
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Hroro no pazneny

24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBbHOCTH

3.1 OCHOBEI CIIEIHAIBHON TEOPUH OTHOCUTEIHLHOCTH 4 bubmaorexa [IOK
' H p https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 OJeMEeHTHI KBAHTOBOM OIITHKHU 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.2 4
Crpoerye atoma https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4. A
3 TOMHOE SIPO > https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15
Pazpen 5. DJIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU
bu6mmoreka [IOK
5.1 DNIEeMEHTHI aCTPOHOMHUH U acTPO(PHU3UKH 7 httos://m.edsoo.ru/7fA1c97c
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 000 4
Obodbuaiomee nosTopeHue https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
oMalIHee
Ne Hara A
/ Tema ypoxka 3alaHme
n/n
I1aH ¢paxr
1 BBoansiii nHCTpyKTaX 10 Th. @u3nka u no3HaHue Mupa.
2 MexaHnueckoe JBHKEHHUE.
3 PaBHOMEpHOE NBUXKEHUE TEN
4 [IpssMOIMHENHOE PAaBHOYCKOPEHHOE IBUKEHHE
IlepBuunblii uHcTpyKTak no Th. JIaGopaTropnas padora
S Nel «M3yueHne 1BHKeHHUS Tes1a OPOLIEHHOTO
TOPU30HTAJIbHOY
6 PaBHOMepHOE ABMIKEHNE TOUKHU IO OKPYKHOCTH.
7 Kunemarunka aGCcor0THO TBEPAOIO Tea.
8 3akonsl HeroTOHA.
9 Cuna TsKeCTH M CHUJla BCEMUPHOTO TATOTEHUS.
10 Jedbopmaruu u cuitbl ynpyroctu. 3akoH ['yka
1 JlaGopaTropHas padora Ne2 «M3mepeHue :KeCTKOCTH
NPYKUHBD)
12 Nmnynbc MaTepuaabHOM TOYKH. 3aKOH COXPAHEHUS
HMITYJIbCA.
13 Cuna tpenus. Cuna CONpOTUBIIEHUS TP IBU>)KEHUU TEJIa B
XKUJKOCTH WM rase
14 JlaGoparopHas padora Ne3 «M3mepenue ko3ppumueata
TPEHUS CKOJIbKEHH».
15 Mexannyeckasi paboTa U MOLTHOCTb CHJIbl. DHEPTHsl.
Kunernueckast sneprust
16 PaGora cun tsxectu u ynpyroctu. [loTeHunansHas
SHEprusi. 3aKOH COXPAHEHHUsI SHEPTHH B MEXAaHHUKE.
17 JladopaTopHas padora Ned. «3yueHue 3aKkoHa
COXPAHEHHUS MEXaHHYeCKOM IHePrum».
18 PaBHOBeCue Ted.
19 O6o006menne o Teme «MexaHHKa»
20 KonTpoabnas padora Nel. «Mexannka»
21 Koppekuus 3HaHmil yuanmxcs.
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OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETHUECKO
Teopuu. bpoyHoBckoe nBmkenue. Juddysus

Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS YaCTUL] BELIECTBA.

22 Moienu cTpoeHus ra3oB, XKUIKOCTEN U TBEPABIX TEN

23 Macca monekyi. KonnyecTtso BemectBa. I[loctossHHas
ABorajipo

24 TermoBoe paBHOBecue. Temneparypa u €€ H3MEpEHHE.
[IIxana remneparyp Llenbcust

o5 Wneansusiii raz 8 MKT. OcnoBroe ypaBuenue MKT
AOGcouoTHas TeMIIepaTypa Kak Mepa CpeHen

26 KUHETHYECKOW SHEPTUHU JABHIKCHHS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Kianeiipona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

g N3omnporieccrl B naeanbHOM Ta3e U UX rpaguieckoe
MIpeJICTaBJICHHE

29 JlaGoparopHas padora NeS. « IkcnepuMeHTAIbHAS
nposepka 3akona I'eii-JIroccaka»
BryTpenusis sHeprus TepMOIMHAMUYECKOW CUCTEMBI 1

30 | crocoGwl e€ m3menenus. KolM4ecTBo TEIIOTHI M paboTa.
BryTpeHHss sHEeprus 0THOATOMHOTO HACAJILHOTO Ta3a

31 Buael Tenonepenaun

IHoBTOpHBIN HHCTPYKTaX 0 TH.
32 VY nenbHas TEMJIOEMKOCTD BellecTBa. KOIM4ecTBO TEMIOTHI
MIpH Terionepeaade. AauadaTHBIA MPOIECC

33 [TepBrIil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K
M30IIpo1eccam

34 Heob6parumocTts mporieccoB B mpupoe. Bropoii 3akon
TEPMOJUHAMUKH

35 [Tpunmun nevicreus u KII1/I TerioBoi MammHbl

36 ukn Kapno u ero KIIJ{

37 DKOJOTHYECKHE MPOOIEMbl TETUIOIHEPT€TUKH

38 O606mmenue o reme «MonekynsapHas ¢puznka. OCHOBBI
TEPMOJUHAMUKI

39 [Tapoo6pazoBanue u koHeHcanus. Mcnapenue u KuneHue

40 AOGCOmIOTHAS M OTHOCUTEIbHAS BIaXKHOCTh BO3yXa.
Hacsiiennsiit nap
Tsepnoe teno. Kpucramnuyeckue u amopdHsie Tena.

41 AHU30TpPONHUSA CBOUCTB KpUCTAILIOB. JKUAKHE KPUCTAILIIBI.

COBpCMCHHHe MaTCpHraJIbl
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IInaBnenue u KpuCTaJlJIM3alus. VY aenpHas TemioTa

42
riaBneHust. CyOnumarus

43 VYpaBHeHuUe TEII0BOro OanaHca

a4 KonTtpouabHnas padora Ne2. «Monekyasipaast puzuka u
TEPMOIAHMHAMUKA)
Koppexknus 3HaHni yqamuxcs.

45 DnekTpu3alus Tel. 3aKOH COXpaHEHUS AIEKTPUIECKOTO
3apsaa

46 B3aumoneuncreue 3apsinoB. 3akoH Kynona.

47 Hanpsik€HHOCTB 2IEKTPUYECKOTr0 MOJIS.

48 [Torenuman. Pa3HOCTh MOTEHIIUAJIOB.

49 [TpoBOAHMKY U AUDIEKTPUKH B JIEKTPOCTATUIECKOM TIOJIE.
JlsnexTpuueckas IpOHUIIAEMOCTh

50 OnexkrpoeMKocTb. KoHzieHcaTop. DHEeprus 3apsyKeHHOTO
KOHJIeHCcaTopa

51 DJIeKTpOCTaTUYECKas 3alIuTa. 3a3eMJICHUE
ANIEKTPOIIpUOOPOB

52 DJeKTpruYecKril TOK. 3akoH Oma 1Sl ydacTKa LEeMH.

53 Onekrpuyeckue 1enu. [locnenosarensHoe u napamuiebHOE
COEIMHEHUE MPOBOJHUKOB.

54 JlaGoparopHas padora Ne 6. «IlocienoBarenbHoe 1
napaJuiejibHoe CoeINHeHHe IIPOBOJIHUKOB

55 Pa6oTta 1 MOLTHOCTH OCTOSTHHOTO TOKA.

56 OJIC. 3akon OMa A1 IOJTHOM LICIIH.

57 JlaGoparopuas padora Ne7. «U3mepenue I/AC u
BHYTPEHHEr 0 CONPOTHBJICHUS HCTOYHHUKA TOKa».

58 DnekTpuyeckas MpPOBOJUMOCTh PAa3JIMYHbIX BEILIECTB.
[IpoBOAMMOCTH METAILIIOB.

59 3aBUCUMOCTb CONPOTUBIICHUS IIPOBOJIHUKA OT
TEMIEPATYPBI.

60 DNEeKTpUYECKUH TOK B BakyyMme. CBOUCTBA 3JIEKTPOHHBIX
IIY4KOB

61 DNEeKTPUYECKUN TOK B JKUJKOCTSIX. 3aKOH 3JIEKTPOJIN3a.

62 DNEeKTPUUYECKUH TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSTENbHBIN pa3psa. MosHus. [1na3ma

63 DnexTpuyeckrue mpuOOphl U YCTPOICTBA U UX MPAKTHIECKOE
npuMmeHenue. [IpaBuiia TeXHUKH 6€30MaCHOCTH

64 O06o00611eHne N0 TeMe «DIEKTPOANHAMUKA
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TecTtupoBanue nmo teMe: «JJEKTPOCTATHKA.

65 IHocTOAHHBIN dJIeKTPUYECKH TOK. TOKM B pa3jIMYHbIX
cpeaax»

66 Koppekuus 3naHui yqamuxcs.

HUTorosasi KOHTpOJLHAsSA padoTa
67 Koppekuus 3nanni ygamuxcs.
Pemenne 3agau o reme "Mexanuka'
68 O06o06mienue mo remam 10 kaacca
11 KJIACC
No Jlata Jlomaminee
Tema ypoxka 3ajaHue
n/n
IUIAH paxr

1 Beoanslii nHCTpYyKTaX o Th. MarauTtHoe noze.
WNHyK1Mst MAarHUTHOTO TOJISI.

2 Cuna Amrmiepa
IlepBuunblii uHcTpyKTak no Th JlaGopaTopuas

3 padora Nel. «HaO/o1eHune qeiicTBUS MArHUTHOTO
MOJIs1 HA TOK»

Cuina Jlopenna

5 MaruutHble cBOMCcTBa BelecTrBa. Bxoanoii Tecrt.

6 DJIEKTpOMarHuTHasi MHAYKIKs. MarHuTHBIN MTOTOK.
OJIC nanykumu. 3akon OMU Dapanest

7 JlaGopaTtopHas patZOTa Ne2 «A3yveHue siBJIeHUSA
3JIEKTPOMATHUTHON MHIYKIHID)

8 NunyktuBHOCTH. fABNenue camounaykiuu. I1C
CaMOMHAYKIINH.

9 DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.
DJIEKTPOMArHuTHOE T0Jie

10 O06o001menue no TeMe «MaraHuTHoe I0JI€.
DJIEKTPOMArHuTHasE MHIYKIHS

1 KonrpoabHnas padora Nel «MarautHoe noJie.
DJIeKTPOMATrHUTHASI MHAYKIMS»

Koppekuus 3nanuii yyanuxcs.

12 CB00OOIHBIE MEXAHUYECKUE KOJICOaHNS.
I"apmonnueckue kosebanus. [IpeBparenue s3HEprun
JladopaTopHas padora Ne3. «Onpenesnenue

13 | yckopenus ¢cBo6OAHOI0 NaJeHusi IPH MOMOLIH
MAasSITHUKA)

14 KonebaTenbHbIW KOHTYp. AHAIOTHS MEXKIY
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SJHEPTUU B
UJeallbHOM KOJIeOaTeIbHOM KOHTYpE
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Brinyxaennslie kosnebanus. Pesonanc.

16

17 IIepemeHHBIM TOK. MOIIHOCTB IEPEMEHHOTO TOKA.

18 Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOJICHNE DIIEKTPUICCKON DHEPTUH
YCTpoiCTBO U MPAKTUUECKOE PUMEHEHHE

19 AJIEKTPUUECKOTO 3BOHKA, FT€HEpaTOpa MePEMEHHOTO
TOKA, JIMHUM 3JIEKTpoIiepeaady
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

20 | snexrposueprun. KynsTypa HCHONIB30BaHUS
AJIEKTPOIHEPTUHU B IOBCEAHEBHOW KUZHU

21 MexaHn4eCcKre BOJIHBI.

29 3ByK. XapaKTEepUCTUKH 3ByKa

23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[IIxana >7eKTpOMarHUTHBIX BOJIH

24 [TpunIMIIBI pagnoCBA3U U TeneBuAcHuA. Pazputue
CpeACTB CBsi3U. Pannonokamms

25 KonTtpoJubHas padora Ne2. «KoJsie0anus u BOJIHBD)
Koppexknus 3nannii ygyammxcs.

26 [IpssmonuHeliHOe pacpoCTpaHEHHUE CBETA B
OJHOPOIHOM cpenie. TodeuHblid ICTOYHMK cBeTa. Jlyd
CBETa

27 OTtpaxeHue cBeTa. 3aKOHBI OTPAXKEHHUS CBETA.
[TocTpoenne n300pakeHUH B TIIIOCKOM 3epKaje

g [Ipenominienue cBera. [lonmHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHBIA yroJ NOJHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGoparopHas padora Ne4. «U3mepenue
MOKa3aTeJisi NPeJJOMJICHUS CTEKJIA)

30 JIunzel. [TocTpoenune nzoopakenuii B muH3ze. opmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3BI
JlaGoparopHasi padora NeS. «Onpenesienue

31 | onruveckoii bl 1 POKYCHOTO PACCTOSIHHUS
JIMH3bI»

32 Hucnepcusi, uarepdepeHuns u Aupakius cBera.
JlndpakiuroHHas peneTka
IHoBTOpHBIN HHCTPYKTaX 10 Th.

33 JlabopaTopHas pabora Ne6. «M3mepeHne JIMHBI
CBETOBOM BOJIHBD)

34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipu3zanus ceera

35 OnTryeckue MpUOOPHI M YCTPOICTBA U YCITOBUS UX

6€3011aCHOTO MPUMEHEHUS

36




I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKOU MEXAHUKH.

36
[ToctynaTel cieruaibHOW TEOPUN OTHOCUTEIHLHOCTU

37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIICHUE JJTUHBI

38 DHeprusi ¥ UMIYJbC PEISITUBUCTCKOU YyacTulibl. CBSI3b
MAaCChI C SHEPTUEH U UMITYJIbCOM. DHEPrus MOKOs

39 KonTtpoabHnas padora Ne3. «OnTuka. OcHOBBI
CTO»
Koppekuus 3Hanuil yqamumxcs.

40 ®otonbl. opmyna [Tnanka. DHEPrUsa U UMITYIIbC
¢dboToHa

a1 OtkpbiTHE U HccaenoBanue porodrpdexra. OnbITh A.
I'. CroneroBa

42 3akonbl poTodrhdexra. YpaBHeHne DUHIITEHWHA IS
dotorddexra. «KpacHas rpanuiay Gororddexra

43 Hasnenune cBeta. OnbiTel I1. H. JleGeneBa. Xumudeckoe
JIEUCTBUE CBETA
TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE

44 | npumenenue: GoTodaEMEHT, POTONATINK, CONHETHAS
Oarapes, CBETOINOT

45 Pemenne 3amad no reMe «91eMEHTH KBAHTOBOM
OTITHKI»

46 Mopaenu atoma.

47 KBanTtoBsie noctynatel bopa. Buasl ciektpos

48 BonnHoBsie cBorcTBa yacTuil. Bosiabl ne bpowis.

49 KopnyckyinsipHo-BosiHOBOUW Ayanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE HM3JIYYCHHE

50 OTKpBITHE PAIMOAKTUBHOCTH.

51 CaoucTBa anbda-, 6era-, raMMma-u3iaydeHus. BiousHaue
PaIMOAKTUBHOCTH Ha YKUBBIE OPraHU3MBbI

52 M3oTombl. 3aKOH paoaKTUBHOTO pacmajl

53 DHeprus CBs3U. SInepHbIe PEaKInH.

54 MeTopl HaOMIOACHUS U PETUCTPAIIUN AIEMEHTAPHBIX
YaCTHII.

55 Bun 38310010 HeOa. ComHEUHas cHcTeMa

56 Connue. Mctounuk snepruu ConHila v 3BE€31

57 CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKACHUH U

sBosirory CoJIHIA U 3BE3 T
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Mineunbin [Iyte — nHama [Manaktuka. ['anaktuku.

58

59 Bcenennas. Teopus bonsiioro B3psisa.
MerarajiakTuka

60 Hepermiennsie mpo6aemMbl aCTpOHOMUHU

61 KonTpoubHas padora Ned.«D1eMeHThI aCTPOHOMMHU
U acTPOPU3NKI)

Koppexknus 3nannii ygamuxcs.

62 Ponb ¢pu3nku 1 acCTpOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMATBHON U 3THYECKOM chepax
JeSITEIbHOCTH YEJIOBEKa

63 Ponb 1 MecTo pu3HMKM U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

64 Ponb pusnueckoit Teopun B popMUpoBaHUU
MIpe/ICTaBIeHUH 0 (U3NYECKON KapTUHE MHpa

65 Hrorosasi koHTpo/IbHaAsI padoTa
Koppexknus 3nannii yganmxcs.

66 Pemenwue 3a1a4 o Teme "DIeKTpOMarHUTHAS
MHIyKOus."

67 Pemenue 3agau mo reme "Onrtuka. KBanTtoBas ¢puzuka'
Mecto ¢pu3HM4ecKO KapTHHBI MUpa B 00IIEM PSTy

68 | coBpeMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABIECHHIH O

IPUPOJIC
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JI1 YHEHUKA

» dusuka, 10 xknace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non penakmueit [lapdentreBoit H.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocsenienne»
» Gusuka, 11 xknace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. non penakuueit [lappentreBoit H.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocsenienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

» Gusuka, 10 xkmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakuueit [lapdentreBoit H.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocsenienne»
» dusuka, 11 xknace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. non penakuueii [TapdentoeBoit H.A.,
AxnmonepHoe obmectBo «M3natenscTBo «IIpocBerienuey

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubmmoreka ITOK https://m.edsoo.ru
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