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INOACHUTEJIBHAA 3ATINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusi y4eOHOro
npenmera «®Du3uka» B oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYHTHIBAET HEOOXOAMMOCTb pEaH3allMd MEXIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMHU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 O0IIero oOpa3oBaHMs, IUIAHHPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UJJAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ] B CUCTEMY 3HaHHI 00 OKpYKarolleM MHpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHU, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
NpUMEHEeHHe (U3NYECKUX 3HAHUN ONpenenseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroImuxcs, B GopMHUpOBaHUE YMEHUN
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. BeaymmMm B Kypce sBisercs (GOpMHpOBAaHUE IPEACTaBIECHUH o
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT MUClojb30BaHUE T'yMaHUTapHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM pallioOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEero oouiero odpazoBaHuUs
SBISIOTCS  (u3nMUeckue Teopuu ((hopMHUpOBaHHE MPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB W IPUHLHUIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS y4acTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIICHUs Kabuneta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNseTCs PELIEHUIO Pacu€THBIX UM Ka4eCTBEHHBIX 3az1ad. [Ipu saTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOoW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 00OPYAOBAHKE I BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpalliOHHOE 000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MpOrpamMMme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYAOBAHMS JOJKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOy4arolMXcs K HaydHOMY HU3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE IMPEJCTABICHUH O HAy4YHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHUs OCHOB CTPOCHHS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMeHUN OOBSICHATH SIBJICHUSI C UCIIOJIb30BaHNEM (DHU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTH.

JloctmxeHne 3TUX Iiesield oOecriedrBaeTCsl pelleHHeM CIEAYIoIUX 3a7ad B IMpoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (QU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB peLICHHS pa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOM
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MMPOEKTHO-MUCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepedeHsb Ja00paTOPHBIX U MPAKTUYECKUX PadOT
ABIISIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeliaeT BBIOOp MIpOBeIeHHs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupone. HayuHble MeToabl MO3HaHUSA OKpyXxarouero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usndeckux siBjIeHWid U npoieccoB. Hayuneie runores3sl. Ousnueckue
3aKOHBI ¥ TeOpHH. [ paHHIIBl MPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Llemoncmpayuu
AHanorosbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CloKeHue NepeMenieHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUSs, ITyTH U MepeMeIlleHUs] MaTepruaibHOW TOUYKHA OT BpEMEHH.

CBobosHoe nmazeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuHeliHoe nBHKEeHME. [[BH)KEHHE MarTepuaJbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepumon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTETbHOE YCKOPEHUE.



TexHudyeckue yCTpoMCTBA M MNPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETp, IBUXKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIE MEPEIayu.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILTIOCTPALIUS KHHEMATUYECKUX XapaKTEePUCTUK IBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne aBr>keHuUs Tenna, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbEO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXAYy  OYTSAMH,  NPOWICHHBIMH  TEJIOM  3a
MOCJIEA0BATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHnue ABMXEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anmuies. [lepBoiii 3akoH HptoToHa. UHEpiManbHbIE CUCTEMBI
oTcuéra.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HbroTOHA 711 MaTeprualibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumment Tperus. Cuiaa cOnmpoTHBIICHUS
IIpY JIBU>KEHUU Te€JIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalareibHOE ABUKEHUE A0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTEIBRHO OCH BpamieHus. [lnedo cuibl. YclioBUsST paBHOBECHUS
TBEPAOIO TeJA.

TexHuueckue yCTpOICTBA U NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

W3ydenue ABm>keHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHusn 6 MmexanukKe

NMnynbsc MatepuanbHOM TOUKH (T€a), CUCTEMBI MaTepUAIbHBIX TOUYEK. MIMIynbe cuiibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHECHHS UMITyJIbca. PeakTHBHOE ABMKEHUE.

Pabota cunpl. MOIIHOCTD CHJIBI.



Kunernueckast sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
JHEPIUU.

[TorennmanbHas sHeprus. IloTeHnManbHAs SHEPTUS YIPYTO 1e()HOPMUPOBAHHOMN MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA U IPAKTHUYECKOE NPUMEHEHHUE: BOLOMET, KOIED, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox mOTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHMYECKON SHEpruu Teia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe maBmwxkenue. uddysus. Xapaktep IBKEHUS W B3aUMOACHUCTBUS YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[locTostnHas ABoraspo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHu
ujeanpHOro rasa. AOCOJNIOTHasg TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOM SHepruu
TEIUIOBOTO JBWKeHUs uyactul ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoliecchl B UcaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe nmpeacraBieHne U30MpOLECCOB: U30TEPMA,
n30x0pa, nzobapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JAMCKPETHOE CTpOEHHE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita lltepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, MWIUTFOCTpUPYIOLIAs IPUPOY JABJICHMS ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBLHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHUd 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
criocoObl e€ u3mMeHenus. KoianuecTBo TemaoTel U paboTa. BHyTpeHHss1 SHEprusi 0JJHOATOMHOTO



UJEANBHOr0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyYeHUE. Y IeTbHas
TEIUIOEMKOCTBH BelecTBa. KoJM4ecTBO TEIIOTHI IPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHneHue
IEpBOr0 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. ['padudeckas nnTepnperanus paboTsl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

Tennobie MamuHbl. [IpuHune! neficTBus TemioBbIX MaliuH. [IpeobpazoBanus sHEprun B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust terioBoil Mamuubl. [{ukn Kapuo u
ero ko3¢ (pUIMEHT MOJIE3HOI0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTeTUKH.

TexHuueckue ycTpoiicTBa M IPAKTHYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpruM Tejla IPU COBEPLICHUM DPAOOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOKe myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 2Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 0 aguabaTHOMY PACUIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXxa. HacklleHHbIi nap. YenpHas TemoTa napooopa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUSL.

Teépnoe teno. Kpucrannuueckue u amopgHsbie Tes1a. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpOWCTBa W MPAKTUYECKOE NPUMEHEHHE: THUTPOMETP M ICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIONYYCHUS COBPEMEHHBIX MAaTEpHajoB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHre HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsai. JlBa BHa DJIEKTPUYECKUX 3apsiOB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYIPOBOJHUKH. 3AKOH COXPAHEHUS MIEKTPUUECKOTr0 3apsija.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. IlpuHnun cynepnosunun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorennuman. Pa3HoCTh  mOTeHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuUuecKas IpOHULAEMOCTb.

OnektpoéMkocTs. KonzaeHcaTop. DneKTpoE€MKOCTh IUIOCKOTO KOHJAEHCAaTopa. ODHeprus
3apsKEHHOT0 KOHJIEHCATOpA.



TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJAEHCATOP, KOIMUPOBAJIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmoneincTBue HadIeKTPU30BAHHbIX TEI.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JIM3IIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAU  IIJIACTHH,
paccTosHUA MEXYy HUMH U AUDJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUUECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOr0 TOKA. MICTOUHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LETH.

DneKTpuYecKoe COIIPOTHUBIICHUE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaLIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
HOJIHOM (3aMKHYTOH) 351eKTprueckoil nenu. KopoTrkoe 3amblkaHue.

DNeKTpOHHas IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKkTpuuecKkuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, MCTOYHHMKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBl M (POTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa ¥ HAPSKEHUSL.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBL, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCHUMOCTB CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yyeHnue cMEmaHHOIO COEIMHEHUS PE3UCTOPOB.



W3mepenue 3NEKTPOABIKYIIEH CHUJIBI HCTOYHMKA TOKA W €ro  BHYTPEHHETo
COTIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyIIECTBISICTCS C YYETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJIETIUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuieHHEe CHUCTEMbl ypaBHEHMH, JHMHEWHHas ¢(yHkuus, mnapabona,
runep6ona, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKLIUU Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOH mpupone, nuddysus, ocMoc, Te1o00MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumusa: TUCKpETHOE CTPOCHHUE BEIIeCTBa, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJN, JKUIKOCTEH M Ta30B, DJIEKTPUUYECKHE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHYECKAS JUCCOIUAINS, TaTbBAaHHUKA.

l'eoepaghus: BTaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBIKEHUHN C HCIIONb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIUIHUKHN, WCIOJIh30BAHME 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHHUKE (pakeTa,
BOJAOMET M Jpyrue), JBUTATEehb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJIYUYEHHSI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HAHOMATepHalloB, M  HAHOTEXHOJOTHH,  DJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEP, AJIEKTPOHATpPEeBATEIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC TIPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHWTHL. B3anMopelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe moJjie MpPOBOAHMKA ¢ TOKOM. KapTWHa JAMHUI MHAYKUWM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHma, €€ Moaynb W HampaBlieHHE. [[BH)KeHWE 3apshKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBneHne HneKTpOMarHWTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anektpuueckoe mojie. DNEKTPOABIIKYIAs CHjIa HHAYKIUU B TPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHuueckue YCTpOMCTBA M NPAKTHUUECKOE MPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAS [1E€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopeiictBue 1ByX IMPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CBOOOIHBIE MeXaHWYECKHME KoyiebaHus. [apMoHHMUYecKue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IlpyKUHHBIH MasTHUK.
MareMaTHyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpaiienue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbubiit  kKOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYSCKUMHU W DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOATEIIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BhIHYX/IeHHbIE MEXaHUYECKUE KOieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U JEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA U HATIPSKEHU .

Tpanchopmarop. IlpousBoacTBo, mepenavya W MOTPeOICHUE DIEKTPHUUECKON SHEPTHUU.
DKOJIOTHYECKHUE PHUCKH TP TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosiedaTeNnbHOM CUCTEMBI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3aryxaromux KoaebaHuu.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHUU 3AEKTPOIEepeaauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne nNepeMEHHOTO TOKa B ILENM M3 MOCJIEI0BATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacrpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOoi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeoMIIeHue, Moispuzanus, Aaudpakuus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMATHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauONpUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Komneo6:romeecs Te0 Kak UCTOYHUK 3BYKA.

Habmtoienue oTpaskeHus U MpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJie0aHui.

UccnenoBanne CBOWMCTB  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaKEHHUE, TMPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN Cpeie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

Cobuparonue ¥ paccewBaroiye JUH3bL. ToHKas JnuH3a. DOKYyCHOE paccTosHUE U
ONTHUYECKasl Cuia TOHKOW JUH3BIL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opMysa TOHKOU JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBHS
HaOIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(DA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAsI ONTHKA, AUQPpaKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpstMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TperoMiieHHe cBeta. OnTudeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomryueHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIUOHHON PEIIETKH.

HaOGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmonenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuIpl NPUMEHUMOCTH Kiaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CBe€Ta B BakKyyme, MPHUHIUII
OTHOCHUTEJILHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JJTUHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u 3Heprun GOTOHA C €r0 YaCTOTOM. DHEPrus U UMITYJIbC
dortoHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddekra. «KpacHas rpanuna» gorosddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpOICTBA M NpPAaKTHUECKOE NpUMEHEHHE: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroguog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u mornomenue ¢GOoTOHOB NpU MEPEXOe aToMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.



TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM aHAJIN3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Moguens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOECHHS  sjpa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauo0aKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbeiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siapa ['eitzenOepra—lBaneHKo.
3apsn sapa. MaccoBoe uucio siapa. M3oTorsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosimepHbiii cunrte3. [IpoOGnemMbl U TEPCHNEKTUBBI  SAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeicTBUSA. EqUHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuuyeckue ycTpolCTBa U MPAKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuU. [lpukiagHOoe W MHUPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucTeMa.

Connne. ConHeunast akTuBHOCTh. Mcrounwmk »Heprun ConHna u 3BE3A. 3BE3IBI, WX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
IJaBHOM MOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» IS 3BE3J] TIJIaBHOU
MOCJIeIOBAaTEeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBbIE MPEACTaBICHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenne u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0O6ma. PazOeranme ramaktuk. Teopus
Bosnpiioro B3peiBa. PennkToBOE H3TydEHHE.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUI
JUTSL OTIPEJICNICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noymapus u sipkue 3BE3/IbI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBLHOU U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C WM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TT0JI00US TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snekrpuyeckue SBIEHUS B KUBOM MpHUpOAE, KoJieOaTeNbHbIE IBHXKEHUS B
JKUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IMPUPOJE, NEUCTBUE pPAJUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBINA aHAJIH3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUI.

Texnonozus: TUHUN 3JIEKTPONEpEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATENb,
WHAYKIIMOHHAs TeYb, pajgap, paauoNpUEMHHK, TEIeBH30p, aHTeHHa, Ttenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeqHero olmiero oOpa3oBaHUS
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeETanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «@Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTpEHHEH
MO3WLMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTalWWd, MO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIUMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIECTBa,
pacIIMpPEeHNE KU3HEHHOTO ONBITa U OIbITA ACSITEIBHOCTH B IPOLECCE PEaTN3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEILHOU EATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTHUYECKUX U JEMOKPATUYECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;



YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKLIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KEHHAM POCCHMCKHX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

4) 3¢TeTH4eCKOT0 BOCIIMTAHMSA:

JCTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl ACTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILLErO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM Npo(ecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K O0Opa30BaHMIO UM caMO0OpazoBaHUIO B o0jacTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYpBl, OCO3HaHHME TJ00AILHOTO XapakTepa
9KOJIOTUYECKUX MPOoOdIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHHUE JEHWCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LieJIEd yCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;

pacIIMpeHue OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIIEHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHUi 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW JAEATEJbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO EATEIbHOCTh HIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEINIATh LEN IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUYECKUX SIBICHUSX;
pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTH, OLUCHHBATh COOTBCTCTBUC p63yJ'II)TaTOB O EJIAM,
OLIEHUBATh PUCKU MTOCIEACTBUM IEATEIBHOCTH;
KOOPJMHUPOBAaTh M BBINOJHATH pPA0OTy B YCIOBHSIX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
paSBI/IBaTB eraTI/IBHOC MBIIIIJICHUEC HpI/I pemeHI/m JKN3HCHHBIX HpO6J’IeM.
ba3zoBble nucciiegoBarebckue AeMcTBUA.



BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENLHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/0B PELICHUs 3a1a4
($U3uUeCKOro conepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HDU3UKH;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJady, BbIABUIATH
rUNnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOH IEATENBHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIHHOCTH;

yYMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEePHATUBHBIEC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIaJICTh HAaBbIKAMH HOJY4YEeHUs MHMOpMALMK (U3NYECKOTO COIACpKAHUS U3 UCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJOB U (GOPM IIpEJICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHUM3aLMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COAEP)KaHUS B pa3IMYHBIX (opMmaTax C y4ETOM
Ha3HayeHus: WH(POpMalMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMAJIbHYIO (GopMy
Ipe/CTaBICHUS U BU3yalIU3alllu.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOU JIEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(OIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHsI C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSI MO €€ JTOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENSATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3ybTaThl COBMECTHON paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaHbl B OOLIUHN pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLIEHUBATh WJEH C IMO3ULUU HOBH3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IMTO3UTHBHOE CTPATETMYECKOE IMOBEJACHUE B PA3JIMYHBIX CHTyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBJISTH IO3HABATEIbHYIO JAEATEIBHOCTh B 00JacTé (U3MKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3aJ]ay, IUIaH
BBIMIOJTHEHUS] TMpaKTUYeCKo paboThl € Y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIHH B 00JaCTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIMTENBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHHS [0 UX CHIDKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

NPUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YJIbTATOB EATEIbHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3Y/IbTaTOB OCBOCHUS MTPOrPaMMBI IO (GU3UKE AJIs
YPOBHSI CpEIHEro 00mero oopa3oBaHusi y 0OydYaOUIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOILETO CaMOKOHTPOJIb, yMeHHue MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTIKEHHIO IIeTd U yCIexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS1 M3 CBOMX BO3MOXHOCTEIH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €ro MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKNBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3pemiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJIOTHM, B IIPAKTUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEN0, WAeaIbHBIA ra3, MOJIENIu
CTPOEHHUsI I'a30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIH HIEKTPUYECKUHN 3aps] IPU pELICHUU
buznyeckux 3a1ay;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJISIPHO-KMHETUYECKOM TEOPHM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE Ted,
JBYDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aKJeHUHN), TEIJIOBOE paBHOBECUE, UCIIAPEHUE, KOHCHCAIM, IIJIaBJIeHHe, KpUCTAIIH3aL1s,
KHUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OINUCBIBATh MEXAaHUYECKOE JBUKECHUE, MCIOJIb3Ys (PM3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEprusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONMKCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIIOJB3YEMbIX BEIMYHMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBL: JABIIEHUE Ta3a, TeMIlepaTypa, CpeAHssi KHUHETHYecKas SHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHsSI DHEPrusi, padoTa ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEIUYHHAM;

ONMCHIBATh U3YUYEHHbIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUYecKoe IoJe,
HAnpspKEHHOCTh  TOJIS,, IOTEHLMAl, pPAa3HOCTh IOTEHIHAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX O00O03HAuUeHUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBJICHUS, MCIOJNB3Ys (DU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coXpaHeHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUUYECKOTO 3apsisia, 3akoH KyloHa, mMpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO UCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHHEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DPHKCHpPOBaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIMYHMH B BUIE TaOIMI] U TpaduKOB, JeNaTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa IMPH MPOBEACHUM HCCIEJIOBAaHUNH B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJjaudl BEIOUPATh (PU3UUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUUBYIO LIETIOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALMU U IPEACTaBICHUs y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
pelIeHrne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JNIEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJCpHAsi MOJEIb aToMa,
HYKJIOHHAs1 MOZIEITb ATOMHOTO sI/Ipa MPH PEeIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HWHTepdepeHuus, audpakuus W MOJIpU3alUsg CBeTa, JUCHEpCHUs CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BETUYMHBL: HIEKTPUUYECKHM 3apsil, cuja TOKa, DIEKTpPUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTD ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO MOJIEH, MEepUuoJ] W 4YacToTa KosieOaHuM B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHME M ONTHYEeCKas CHUJla JIMH3bI, IPU OIMNHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIC SIBICHUS W IPOLECCHI, HCHOIb3Yysd (PHU3UUYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEpPHOJ IMoJypaclaja, SHEpPrus CBsI3M AaTOMHBIX siep, NpPU ONMUCAHUHU
MPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OPUHLOMINBL 3aKkoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W IMApajuIeNIbHOIO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa It (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmana, MpU ITOM pas3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPA)KEHUE W YCIOBHs (TPaHULIBL,
00acTH) NPUMEHUMOCTH;

ONPEACIIATh HAIPAaBJICHUE BEKTOPA MHIYKLUUU MAarHUTHOTO IIOJS IIPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, TPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbI OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOH 3aBUCUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS,;

cobuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  MPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJieb, BBIICNATh (PU3NYECKUE BEIMYMHBI M (OpMYJbl, HEOOXOAMMBbIE Il €€ pelleHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pemath KauyecTBEHHbIE 3aJauyd: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHUI C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEECHUS B OKPYKaloIlel Cpejie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
IpYNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXXJOI0 M3 YYaCTHUKOB IPYIIBI B
pelieHne paccMaTpuBaeMon IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoTsbI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS] B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DTEKTPOCTATHKA 10 . https://m.edsoo0.ru/7f41bf72
4.2 [TocTostHHBIN NEeKTpUYECKUA TOK. TOKH B 12 1 1 bubnuoreka [JOK
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‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

INIOYPOYHOE IINTAHUPOBAHUE

10 KITACC

No KonuyecTBo yacoB Jlara DJlIeKTpoHHbIe U pPOBbIE

u/n Tema ypoka Beero Konrpoabusie IIpakruueckue S oOpa3zoBaTe/IbHbIE
padoTbI padoThbI pecypcbl

L Hayamme veroms nosamm ) buGmnorexa LIOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb u MecTo pusuku B

2 (hOpMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBikenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpsAMoONIMHEWHOE 1 bubnnorexka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSMOIUHENHOE 1 bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHne. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc

7 Do warepmarnot romno 1 ubanorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 Tamen Hnepmmamme cerewss 1 ubanorexa IOK
' . https://m.edsoo.ru/ff0c3be8
orcyera. llepBblii 3akoH HeroTOoHA
Macca tena. Cuia. HpI/IHH%H Bubnmorexa [TOK
9 CyInepro3unuu cuii. Bropoii 3akon 1

HproToHa 1151 MarepuaabHOW TOYKH

https://m.edsoo.ru/ff0c3be8
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Tpetuii 3akon HeroToHA 114

bu6mmoreka [IOK

10 MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMHUPHOTO TArotenus. Cu
11 ifil)KZCTHC.eHeII))B; EOCM;)IHGCCKa}IC . bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

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

13 TpeHust. Cuiia COpOTUBIIECHUS IPU bubnnorexa [HOK
JIBUKEHUH TeJa B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpalaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
Tesa. MoMeHT cuuibl. [11e490 CHThL. https://m.edsoo.ru/ff0c41a6
YcenoBust paBHOBECHS TBEPIOTO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTD CHJIBL.

16 Kunernueckas sneprust bubnnoreka [JOK
MarepuaibHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPTHH
[ToreHmansHast HEPTHS.

IToTeHnmanbHas 3HEPTUS
17 }Ie()(i)sphl/IIHpOBaHHzﬁelfpymI/}I]gIE)I}.lro bubmorexa LHOK
https://m.edsoo.ru/ff0c461a
[TorenuunanpHas sHEprus Tena
BOJIM3H MMOBEPXHOCTH 3EMITH
IToTenuanbHBIE U
HEMOTeHIUaIbHbIe CHIIbI. CBSI3b Bubnmorexa [TOK
18 paboThl HEMOTEHITUATBHBIX CHJI C

W3MEHEHHEM MEXaHUYSCKOU OHCPIrun
CHCTEMEI Tel. 3aKOH COXpPAaHCHUA

https://m.edsoo.ru/ff0c478c
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MEXaHNYeCKOU OHEPIrun

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C M3MCHEHUEM MEXaHUIECKON
SHEPruM Telia Ha IpUMepe
PacTSHKCHUSI PE3HHOBOTO )KT'yTa)

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUXKEHUE.
Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
IlTxamna remneparyp Llenbcus

25

26

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4fde

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

27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS



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

Pa3pEKEHHOIO ra3a»

HSOHpOHCCCH B HACAJIbHOM ras€ u

bu6mmoreka [IOK

29 uX rpaduyeckoe npeicTaBICHNe https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObl e€ n3Menenusi. Konnuecto bubnmoreka [JOK
TEIUTIOTHI U paboTta. BHyTpeHHSIS https://m.edso0.ru/ff0c5952
SHEPTUsl OJJHOATOMHOI'O UJCATHLHOTO
rasa

31 Buas! Tenonepenaun ubmiorexa [JOK

https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTh BEILIECTBA.

32 KonuuecTBo TemioThl npu bubnnoreka [JOK
Terionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5¢c36
porecc
[IepBblil 3aKOH TEPMOAMHAMUKH U bubnnoreka [JOK

33 )
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ff0c5efc

w | e e B LOK

) https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKHU

35 [Tpunuun geiicteus nu KITJ{ bu6mmoreka [JOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnuo u ero KIT/]

37 DKOJOTHYeCcKHe MPoOIeMbl
TEIUIODHEPTETHKHU

Wi ypoK
38 Sﬁ%?‘[?l?;’?ll:llpHaZp (1())H3H1<a OcHoBBI bubmorexa HOK
' https://m.edsoo0.ru/ff0c6938
TEPMOTTHAMHKI)
39 f&iﬁﬁ;ﬁiﬁ%&%ﬁ T(e)l\gEOBH bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKI)
40 [TapooOpa3oBaHre U KOHJIEHCAITHSA. bu6mmorexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Ucnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS U OTHOCHTEILHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa LIOK
nap Ayxd. = https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramuueckue u
g | opouserem Amsons Bumorers 110K
P - A https://m.edso00.ru/ffoc65f0
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl
18 Vaemmon rennora tasnenn BuGnuorera 10K
g ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
a4 VPaBHEHHE TEILIOBOTO Oananca https://m.eds00.ru/ff0c6820
| s e Srempe Butmorea 110K
DAL A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
o | o Bumores 110K
YIPOBOHHMICH. https://m.edsoo.ru/ffoc6bce
COXpaHEHHUs JEKTPUUYECKOTO 3aps/ia
47 Kynona, Torement secrpusecni BuGaorera IOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsk€HHOCTB 3IIEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubnnorexka [JOK
AIEKTPUYECKUX NoJen. JIunuu https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTH
o | e Bumorera 10K
- . https://m.edsoo.ru/ff0c6f00
MOTEHITHAIOB
50 IIpoBONHMKY U AUDIIEKTPUKU B bub6nuorexa [IOK

OJICKTPOCTAaTUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018
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I[I/IBJICKTPI/ILICCKaH ITPOHUIIAEMOCTD

51

52

53

OnekTpoémkocTb. Konaencarop

DNEKTPOEMKOCTH TIIIOCKOTO
KOHJIeHCAaTopa. DHEPrus
3apsHKEHHOT0 KOHJIEHCaTopa

Jlaboparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHEHCaTopa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amrmapara, CTpyHHOIr'0 IpUHTepa.
DIIeKTpOCTaTUYECKas 3aIlHTA.
3azemileHre AIIeKTPOnpruOOpPOB

55

56

57

58

59

DIIEKTPUYECKHI TOK, YCIOBHS €T0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Ienu

[TocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «/3y4yeHue cMEeIanHoTro
COCIMHEHUS PE3UCTOPOBY

Pabora 1 MomHoOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3axoH OMa a1 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DIIEKTpOHHAas MPOBOIUMOCTh
TBEPIBIX METAIJIOB. 3aBUCUMOCTD

0.5

0.5

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
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COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBepXIIPOBOJIUMOCTh

DNEKTPUUECKUM TOK B BAKyyMe.

60 . 1
CBoiicTBa 3JICKTPOHHBIX TYYKOB
[TonynpoBOJHUKY, UX COOCTBEHHAS

61 Y IIPUMECHAsl IPOBOAUMOCTD. 1 bubmumoreka [IOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKU TOK B PaCTBOpax U

62 pacruiaBax 3JIeKTPOJIUTOB. 1 bubmmoreka [IOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTpUYECKUI TOK B ra3ax.

63 CamocTosITeIbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSATEIBHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexka [JOK
npumeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok 1 bu6mmorexa [IOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas pabora no reme

66 «nektpocraruka. [locTostHHBIN 1 bubnmuotexa [JOK
aNeKTpUUYeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

. E;gf)};l:lH;(I)HTZE/{ZK. KontponbHas . BuGmmotexa LIOK
" " https://m.edsoo.ru/ff0c8c56

DJIEKTPOAMHAMHUKA

68 PesepBublit ypok. O600maromumii 1 bubnnorexka [JOK

ypok no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 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

[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Ousmka, 10 xmace/ Mskumes ['.5., byxosueB b.b., Corckmit H.H. mon penakumeit
[MapdentreBoit  H.A., Axnuonepnoe obmectBo «M3garensctBo  «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

Caypos 0. A. ®usuka. [Toypounsie paspadorku. 10 knacc: mocobue st 0dmeoOpa3oBar.
opranuzanuii / 0. A. CaypoB.— M. : [IpocBemnieHue

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://m.edso0.ru
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