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PABOYASA ITPOI'PAMMA YYUEBHOI'O IPEIMETA «®U3UKA»
10-11 xmaccer

ba30Bblii U yriyOJIeHHBIN YPOBEHb

Paboyas nporpamma pa3zpaboTaHa B COOTBETCTBHU C HOPMATHBHO-TTPABOBBIMU JIOKYMEHTAMH:

1. ®enepanbublii 3akoH «O0 o6pazoBanmnu B Poccuiickoii @enepannn» ot 29.12.2012 N 273-D3 (pen.
ot 12.05.2019r.)

2. @enepanbHbBIl TOCYapCTBEHHBIH 00pa30BaTENbHBIA CTAHIAPT CPETHETO 00Iero oOpa3oBaHHMA,
YTBEPKAEHHBIN MPUKA30M MUHHCTEPCTBA 00pazoBaHus U Hayku P® ot 17.05.2012 r. Ne 413 (penakuus ot
29.06.2017 r.)

3. CanlluH 2.4.2.2821-10 «CaHHTapHO-3ITUIEMHUOJIOTHYECKHE TpPEOOBAaHUS K YCIOBHAM H
opranusanuu o0yueHus B 00111e00pa30BaTEIbHBIX YUPEKICHUIX» (YTBEPAKACHbBI MOCTAaHOBJIEHHEM [ TaBHOTO
rocy/lapcTBeHHOro canutapHoro Bpaua P® ot 29 nexabps 2010r. Nel89, 3aperucrpupoBanHsiM B MuHIOCTE
Poccun 3 mapra 2011r., peructpanuonnsiii Homep 19993 ¢ u3MeHEHUSAMH U JOTOJHEHUSAMU OT29 HIOHS
2011r., 25 nexabpst 2013r., 24 Hos16ps 2015t1.)

4. OcHoBHas oOpa3oBarenbHas mporpamMmma cpeanero oomiero oopazoanus ' bOY COII Ne2 k.-1. cT.
[IlenTana

OO6pazoBaTeabHBIN MPOIECC OCYIIECTBISETCS C HMCIOJB30BaHUEM YYEOHUKOB, YY€OHBIX TOCOOWH,
BXOJUIMX B JeHCTByromMil QenepanbHblii mnepedeHb. llepeueHb y4eOHUKOB €XKETOJHO YTBEPKIAECTCS
MIPUKA30M AUPEKTOPA HIKOJIBI.

ITJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA «®U3UKA»
JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHUH o0yyarmmxcs K cede, K cBOeMY 310POBbIO, K
MO3HAHUIO ceOsl:

—  OopueHTaIus 00yJarmuXcs Ha TOCTHKEHUE IMYHOTO CUACThS, PeaTU3aIii0 TTO3UTUBHBIX KU3HEHHBIX
MEePCNEKTUB, HWHUIUATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh M  CHOCOOHOCTh K  JMYHOCTHOMY
CaMOOTIPEICIICHUIO, CTOCOOHOCTh CTAaBUTH 1€ ¥ CTPOUTH JKM3HEHHBIE TIJIaHbI,

— TOTOBHOCTh M CIIOCOOHOCTh OOECHeYHTh ce0e W CBOMM OJIM3KHM JOCTOWHYIO >KU3HB B IPOIIECCE
CaMOCTOSITEIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JICSITEIIbHOCTH,

— TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCSA K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTb M CIOCOOHOCTH BBIPA0AThIBaTh COOCTBEHHYIO MTO3HIIMIO TI0 OTHOIICHHIO K OOIIECTBEHHO-
MOJMTHYECKUM COOBITHUSM TMPOILJIOTO W HACTOSIIET0O Ha OCHOBE OCO3HAHUS WU OCMBICICHHS HCTOPHH,
JTyXOBHBIX IICHHOCTEN U IOCTUYKEHUM HaIleH CTPaHBbI;

— TOTOBHOCTHb U CIIOCOOHOCTH OOYYArOIIUXCS K CAaMOPa3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHUH C
00IIIeYeTIOBEUECKMMHU [IEHHOCTSAMH M HJCAIaMHM TPaKJAHCKOTO OOIIeCTBa, MOTPEOHOCTh B (PU3UUYECKOM
CaMOCOBEPILICHCTBOBAHUH, 3aHATUAX CIIOPTHBHO-03/I0POBHUTEIBLHOM JESITEIIBHOCTHIO;

— TPUHATHE W pealu3als IEHHOCTEH 370poBoro M 0Oe30MmacHoro ooOpasza KHU3HH, OCpeKHOE,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U TCHUXOJIOTHUYECKOMY
3JI0POBBIO;

—  HEeNpUsITHE BPEIHBIX MPUBBIUEK: KYPEHUS, YIIOTPEOICHUS aIKOT0JIs, HAPKOTHUKOB.

JInyHOoCTHBIE pe3yJabTarbl B cdepe oTHOWeHW olOyudawmuxcs K Pocemm kak k Poaune
(OteuecrBy):

— poccuiickas HWICHTUYHOCTb, CIHOCOOHOCTh K OCO3HAHUIO POCCHUHCKOM HJIEHTUYHOCTH B
MOJIUKYIBTYPHOM COIIMYME, YYBCTBO TMPUYACTHOCTH K HMCTOPHUKO-KYIbTYPHOUW OOIIHOCTH POCCHICKOTO
HapoJa u cynp0e Poccuu, maTpuoTsm, roTOBHOCTD K clykeHHI0 OTeuecTBY, €ro 3aluTe;

—  yYBaXX€HUE K CBOEMY HapoJ]ly, YyBCTBO OTBETCTBEHHOCTU Nepen POAMHON, ropAocTH 3a CBOM Kpaid,
cBo10 Pouny, mponuioe 1 HacTosiee MHOTOHAIIMOHAJIBHOTO HapoJia Poccuy, yBaxkeHHe K roCyaapCTBEHHBIM
cuMmBoJIaM (Tep0, ¢uiar, TUMH);

— (¢dopMHpOBaHHE YBaXEHHS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY sI3bIKy Poccuiickoit
Ddenepanuu, SIBISFOMIEMYCSI OCHOBOM POCCHICKONW HMIEHTHYHOCTH M TJaBHBIM (PAKTOPOM HAIIMOHAIILHOTO
CaMOOIIPEICTICHHUS;

— BOCHHTAaHHE YBOXKEHUS K KYIbTYpE, SI3bIKaM, TPAAHUIMSAM U OObIHasM HApOJIOB, MPOKUBAIOIIUX B
Poccniickoit denepanuu.



JInuHOCTHBIE pe3yJbTaThbl B c(epe OTHOLICHMI O0y4YalOIIUMXCH K 3aKOHY, F'OCYAapCTBY H K
rpa’>aIaHCKOMYy 001eCTBY:

—  TPaXJaHCTBEHHOCTb, I'PaXJaHCKas IO3ULMUS AKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCUICKOrO
o0ImIecTBa, OCO3HAIOUIETO CBOM KOHCTHUTYLIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH H
MPAaBONOPSIOK, OCO3HAHHO MPHHHUMAIOIIETO TPAJUIMOHHBIE HAlMOHAIbHBIE M  OOIIEYeTOBEYECKHE
I'YMaHUCTHYECKHUE U JEMOKPATUUYECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLIECTBEHHOM K U3HU;

—  IpU3HAHHUE HEOTUYXJAAEMOCTH OCHOBHBIX IPaB M CBOOO/] YEJIOBEKA, KOTOPbIE IPUHAIEKAT KXKIOMY
OT POXICHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IMPaB U CBOOO 0€3 HAPYIICHHS MPaBU CBOOOT
JPYruX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE IMpaBa M CBOOOJBI YEJIOBEKAa M T'PaKTAaHMHA COTIACHO
OOIICTTPU3HAHHBIM TPUHIXIIAM ¥ HOpMaM MEXIyHapOJHOTO IpaBa M B COOTBETCTBUU ¢ KoHcTuTyrmei
Poccuiickoit ®eneparuu, mpaBoBasi v MOJIUTUYECKAS] TPAMOTHOCTb;

—  MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKHM M OOIIECTBEHHOU
MIPaKTUKH, OCHOBAHHOE Ha JHallore KyJIbTyp, a TakXke pPa3iIn4yHbIX (OpM OOIIECTBEHHOTO CO3HaHMS,
OCO3HAHHE CBOETO MECTAa B MOJUKYJIbTYPHOM MHPE;

—  UHTepUOpHU3alMs LIEHHOCTEN IEMOKPATHH U COLMAILHOM COIMIaPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY
PEryIMpOBaHUIO OTHOIIEHUH B TPYIIIE WIN COLIMATIBbHOM OpraHN3aluy;

— TOTOBHOCTb OOY4YaOIIMXCSI K KOHCTPYKTHBHOMY YYacTHIO B INPUHSTUM pEIICHUH, 3aTparuBarolnx
UX TpaBa U HHTEpPECHl, B TOM UHCJIE B pa3IUMYHbIX (QopMax oOOIIECTBEHHOM caMoopraHu3aluy,
camoyTnpaBJieHHs], 00IIECTBEHHO 3HAUUMO 1eATEIbHOCTH;

—  TIPUBEPKEHHOCTh HJAEIM HWHTEpHALMOHAU3Ma, JpYXKObl, paBEHCTBA, B3aWMOIOMOIIM HAapOJOB;
BOCITUTaHHE YBaXKUTEIBHOTO OTHOUICHHS K HAIIMOHAJIbHOMY JOCT

—  OHUHCTBY JIIOJIEH, UX YYBCTBAM, PEIUTHO3HBIM YOEKICHUSM;

—  TOTOBHOCTb OOyHaroUIUXCs NMPOTHBOCTOSNTH MICOJIOTMH SKCTPEMHU3Ma, HallMOHAIN3Ma, KCeHo(oouu;
KOPPYINILNK; JUCKPUMHUHAIMN TI0 COIMANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAllMOHAIBHBIM IMPU3HAKAM U
JPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

JIMYHOCTHBIE Pe3yJbTaThl B cpepe OTHOIEHUH 00y4AI0IIHUXCH € OKPYKAKIIMMHU JHOAbMM:

— HpPaBCTBEHHOE CO3HAaHHE M TOBEJCHHE Ha OCHOBE YCBOEHHUS OOIIeYeIOBEUYECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHHUS U TOBEJICHUS B MOJUKYIbTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU TUAJIOT
C IpYrMMH JIIOJbMH, TOCTUraTh B HEM B3aMMOINOHHMMAaHHUS, HAXOJAUTh OOIIUE LIETTH U COTPYIHUYATH Ul UX
JOCTHKEHUS;

— TOpUHATHE TYMAHHCTUYECKUX LIEHHOCTEH, OCO3HAaHHOE, YBAXKUTEIbHOE U J0OpOKenIaTeIbHOe
OTHOIICHHE K JPYroMy 4eJI0OBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

—  CHOCOOHOCTH K COINEPEeKUBAHUIO U (POPMUPOBAHHE MO3UTHUBHOIO OTHOILLIEHUS K JIIOJISIM, B TOM YHCIIE
K JIMLaM C OrPaHWYCHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbSl U HHBaNUAaM; OEpekHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY U TCHUXOJIOTMYECKOMY 30POBBIO IPYrUX JIOACH, yMeHue
OKa3bIBaTh MEPBYIO MOMOIIIb;

— (¢dopMHpOBaHHE BBIPAXEHHOW B MOBEICHUU HPABCTBEHHOU IMO3UIIMU, B TOM YHUCIE CHOCOOHOCTH K
CO3HATENILHOMY BBIOOPY [100pa, HPABCTBEHHOIO CO3HAHUS W TMOBEJCHHS HAa OCHOBE YCBOCHHS
oOI1eUeNIOBeUeCKUX IEHHOCTE W HPaBCTBEHHBIX YYBCTB (UECTH, JOJTa, CHPaBEIMBOCTH, MUIOCEPAUS U
IpyKenroous);

—  pa3BUTHUE KOMIIETEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETHbMHU MIIQJIIIET0 BO3PACTa, B3POCIBIMU
B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HON, y4eOHO-HCCIeA0BaTENbCKOM, MPOEKTHOW M JPYTUX BHIAX
JESATEIIbHOCTH.

JInyHOCTHBIE Pe3yJbTaThl B c(pepe OTHOLICHUI 00yYAIOIMXCS K OKPYKaIOIEeMy MHPY, *KHUBOI
NpHUpoae, XyA0KeCTBEHHOH KYyIbTYype:

—  MHPOBO33PEHHUE, COOTBETCTBYIOLIECE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJaJieHHE IOCTOBEpHOW HH(opMaimeid o meperoBbIX
JTOCTHXKEHHUSIX M OTKPBITUSAX MUPOBOM M OT€UECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAaHUSAX 00
YCTPONCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCei
KHU3HU; CO3HATEJIbHOE OTHOIIEHWE K HENpepblBHOMY OOpa30BaHUIO KaK YCJIOBUIO  YCHEIIHOM
npoeccuoHaTbHON M 00IIECTBEHHON €A TEIbHOCTH;



—  DKOJIOTMYECKas KyJbTypa, OEpe’KHOE OTHOLIEHMsS K POJHON 3eMJie, IpUpoIHbIM OorarcTBam Poccun
U MUpa; [OHUMAHHUE BIMSIHUS COLUAIBHO-DKOHOMUYECKMX IIPOLIECCOB HAa COCTOSIHME IPUPOJHON U
COLIMAJIBHON Cpezibl, OTBETCTBEHHOCTh 3a COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHUS U HABBIKU Pa3yMHOIO
MPUPOJIOTIOIIF30BAHNS, HETEPIIMMOE OTHOLICHNE K JICHCTBUSAM, IPUHOCAIIMM BPEJI SKOJIOTUH; IPHOOpETEHHE
OTIbITa 3KOJIOTO-HAIIPABJIEHHOM JIEATEIBHOCTH;

—  3CTETHYECKOE OTHOUICHHUS K MUPY, TOTOBHOCTH K 3CTETHUECKOMY 00yCTpOICTBY COOCTBEHHOTO OBITA.

JINYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOIIEHUH 00YYAKOIIUXCH K ceMbe U POAUTE/ISIM, B TOM
qHcJIe NOAroTOBKA K ceMeHOM JKU3HU:
—  OTBETCTBEHHOE OTHOLIEHHE K CO3JIaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS LIECHHOCTEHN
CEMEHMHOM KU3HMU,
—  IOJIOKUTEIbHBIA 00pa3 CeMbH, POJUTENHCTBA (OTLIOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALIUS
TPaJIULIMOHHBIX CEMENHBIX IIEHHOCTEM.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUsI 00y4YAIOIIUXCS K TPYAY, B chepe COHAIBLHO-

IKOHOMMYECKUX OTHOIIEHUIi:

—  yBakKeHHeE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIN BBHIOOP OymyIIel mpodeccuu Kak MyTh U CIOCO0 peann3anu COOCTBEHHBIX )KU3HEHHBIX
TJIAaHOB;

—  TOTOBHOCTH OOYYAIOIIUXCS K TPYIOBOW MPOPECCHOHAIBHON AEATENHPHOCTH KaK K BO3MOYKHOCTH
Y4acTHS B PEIICHUH JIMYHBIX, OOIIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIMEHAIIMOHABHBIX MTPOOIeM;

—  TOTpPeOHOCTh TPYAWTHCH, YBWKEHHE K TPYAy M JIOAAM TPyda, TPYAOBBIM JTOCTIKEHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIIEHUE K PA3HBIM BHJIaM TPYJIO0BOM ACSITEIBHOCTH;

—  TOTOBHOCTH K CAaMOOOCITY’)KHBaHHUIO, BKJTI0UYasi 0Oy4E€HHE U BHIMOJTHEHNE JOMAITHUX 00s3aHHOCTEH.

JIMYHOCTHBIE pe3yJabTaTbl B cdepe (U3MYECKOr0, ICUXOJOTMYECKOr0, COUMAJIBLHOIO U
aKaJeMU4ecKoro 0J1aronoJayq4us 00y4arommxcs:
—  ¢usnyeckoe, IMOLUOHATBLHO-TICUXOJIOTHYECKOE, COI[MAIbHOE OJIaronoiyyue 00yJaromuxcs B )KU3HA
00pa3zoBaTeIbHONM OpraHM3aIliy, OIIYIICHHE JEeThbMH OE30MaCHOCTH M IICHXOJOTHYECKOro Komd(opTa,
nH(pOpPMaITMOHHOW 06€30MMacCHOCTH.

IlnaHupyemblie MeTanpeaMeTHbIe pe3ysbTaThl 0cBoeHusA 0011
MertanpeaMeTHble pe3ylbTaThl OCBOSCHUS OCHOBHOW 00pa3oBaTeNIbHOM MPOrpaMMbl MPEACTaBICHBI
TpeMs rpyIIaMHi YHUBEPCATbHBIX yueOHBIX nercTBuil (YVY ).

1. PeryJsiTHBHbIe YHUBePCAJIbHbIE Y4eOHbIe 1eliCTBUSA
BbInyCKHUK HAY4YHUTCH:

—  CaMOCTOSTENbHO ONpPENENATh LM, 3a1aBaTh NapaMeTpbl U KPUTEPHUH, IO KOTOPBIM MOKHO
ONPENEIINTD, YTO LIEb JOCTUTHYTA;

—  OLICHUBaTb BO3MOJKHBIE IIOCJIEICTBUSL JOCTM)KEHUS IIOCTaBJIEHHOM 1LEIM B JCATEIbHOCTH,
COOCTBEHHOM XM3HH U JKHU3HU OKPYXKAIOIIUX JII0JIeH, OCHOBBIBAsICh HAa COOOPaXKEHUAX STUKU U MOpaJIH;

—  CTaBUTh U (OpMyIHpPOBaTh COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM IEATEIbHOCTH U )KU3HEHHBIX
CUTYaLUsAX;

—  OLIEHMBATbh PECYPCHI, B TOM YHUCIIE BPEMs U Jpyrue HeMaTepHallbHble pecypchbl, HEOOXOAUMBIE IS
JOCTHKEHHS TIOCTABJICHHOU 1IEJIH;

—  BBIOMpATh MyTh JOCTHKEHUS LIEJIH, TUIAHUPOBATh PEIICHUE MTOCTABICHHBIX 33124, ONTUMU3UPYS
MaTepuaabHbIC U HEMATEpUAJIbHBIE 3aTPaThl;

—  OpraHu3oBbIBaTh 3(Q(GEKTUBHBINA MOUCK PECYpCOB, HEOOXOAUMBIX JUISl JOCTHXKEHHS MOCTaBICHHOU
LETH;

—  COIIOCTAaBJIATH IOJIy4€HHBIN PE3YIbTAT ACATEIBHOCTHU C IIOCTABIEHHOMN 3apaHee LENbIO.

2. Ilo3naBaTe/IbHbIe YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS
BbInycKHMK Hay4YuTCs:



—  HCKaTh M HAXOJUTh 000OIIEHHBIE CTIIOCOOBI peIIeHHs 331a4, B TOM YHCIIE, OCYIIECTBIISAThPA3BEPHYTHI
MH(GOPMAIIMOHHBIHN MOUCK U CTABUTH HA €r0 OCHOBE HOBBIE (YueOHbBIE U IMO3HABATEIbHBIC) 3a1a4H;

—  KpUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO C Pa3HBIX MO3MIMHN, paclo3HaBaTh U
(bUKCHPOBATH MPOTUBOPEUUS B MH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HCIIOJIb30BATh Pa3jIMYHbIE MOJEIHHO-CXEMAaTHYECKUE CPEICTBA IS MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€ M OTHOILIEHUH, a TAKXKE MPOTUBOPEUNH, BEISIBICHHBIX B HH(OPMAIIMOHHBIX HCTOUHUKAX;

— HaxOIWTh W TPUBOJUTH KPUTHUYECKHE apryMEHTHl B OTHOLICHHWHW JCHCTBHHA W CYXICHUH APYroro;
CTIIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHUECKHM 3aMEUYaHHSM B OTHOIIECHHH COOCTBEHHOTO CYKICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOJMTH 32 PAMKH y4€OHOTO TIPEAMETA U OCYIIECTBIISITh IEJICHAPABICHHBIA TTOMCK BO3MOYKHOCTEH
IJIsl IIMPOKOTO IEPEHOCA CPENICTB U CIIOCOO0B IEHCTBHS,

—  BBICTpauBaTh MHAWBUAYAIBHYIO 00pPa30BaTENbHYIO TPACKTOPHUIO, YYUTHIBAS OTPAHHUYECHHS CO CTOPOHBI
JIPYruX y4aCTHUKOB M PECYPCHBIC OTPAaHUYCHUS;

—  MEHATH U yJIePXKUBATh Pa3HbIe MO3HUIINU B TIO3HABATEIILHON AESTEITHHOCTH.

3. KomMyHHKaTHBHbIE YHHBepcaabHble YUeOHbIE el cTBHUSA
BbInycKHMK HAy4YUTCS:

—  OCYIIECTBJIATH JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH
o0pa3oBaTeNIbHOM oOpraHu3aliy, TaKk M 3a ee IMpeAeraamH), NoA0MpaTh MapTHEPOB Uil JI€IOBOM
KOMMYHHUKAIIH UCXO/IS U3 COOOpaKEHHI Pe3yIbTATHBHOCTH B3aUMOJICHCTBUS, a HE TMYHBIX CUMIIATHH;

—  TIpHW OCYIIECTBJICHUHU TPYIIIOBOM pabOTHI OBITH KaK pyKOBOIMTENIEM, TaK U YWICHOM KOMaH]IbI B
pa3HBIX POJISIX (TeHepaTop UAeH, KPUTHK, HCIIOTHUTEb, BEICTYMAIOIINAN, SKCIIEPT U T.11.);

—  KOOPIUHHUPOBATH U BHITIOIHSITH PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYaITBHOTO 1 KOMOWHUPOBAHHOTO
B3aMOJICHCTBUS;

—  pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAaHHEM a/IEKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrno3HaBaTh KOH()IMKTOT€HHbIE CUTYALlUU U NMPEIOTBPAIaTh KOH(MIMKTHI 1O UX aKTUBHOU (a3bl,
BBICTPaMBaTh AEJIOBYIO U 00Pa30BaTE/IbHYI0 KOMMYHHKAILIMIO, N30€rast JMYHOCTHBIX OLIEHOUHBIX CYXICHUH.

Pdusnka

B pe3yabTare ndydenusi yueOHOro npeamera «@u3ukKa» Ha ypoBHe CpelHero oomero
o0pa3oBaHus:

BbinmycKHUK Ha 0230BOM YPOBHE HAYUMTCS:

—  JIeMOHCTPHUpOBaTh HA MpHMEpax Pojb U MecTo (pu3uku B (HOPMUPOBAHHM COBPEMEHHOMN HAay4HOI
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOI IEATEIBHOCTH JIIOJICH;

—  JIeMOHCTPHUPOBATh Ha IPUMEPaxX B3aUMOCBSA3b MEXY PU3UKON U APYTUMHU €CTECTBEHHBIMH HAYKaMU;

—  yCTaHaBJIMBaTh B3aHMMOCBS3b €CTECTBEHHO-HAYYHBIX SBICHUI U MPUMEHSTHh OCHOBHBIC (pU3HUECKUE
MOJENH 715l UX OMHUCAHUS U OOBSICHEHHUS;

—  HUCHOJIb30BaTh UHGpOpMAIUIO (HU3MYECKOTO COJCpKAHUS MPU PEIICHUH Y4YeOHBIX, MPAKTHUECKHUX,
MPOEKTHBIX W HCCIENOBATENbCKUX 3a7ad, WHTErpupys HUHGOPMALUIO M3 PA3IUYHBIX HCTOYHUKOB H
KPUTHYECKH €€ OIICHUBAS;

—  pa3nuyaTh U YMETh HCIOJIb30BaTh B Y4EOHO-HUCCIENOBATENLCKON JIEATEIBHOCTH METOJIbI HAYYHOTO
no3HaHus (HaOMroIeHNe, OMKUCcaHue, U3MEPEHUE, SKCIIEPUMEHT, BBIIBMIKEHHE TUIIOTE3bI, MOJACTUPOBAHUE U
1p.) ¥ GopMBI HAYYHOTO MO3HAHUS ((DaKThI, 3aKOHBI, TEOPUH ), IEMOHCTPUPYS Ha IPUMEPAX UX POIb H MECTO
B HAYYHOM MO3HAHUU;

— TPOBOJMUTH TMPSMBIE W KOCBEHHbIE H3MEHEHUS (DU3MYECKUX BEITUYMH, BBIOUpAs H3MEpPHUTENbHBIC
pUOOPHI C y4ETOM HEOOXOIMMOM TOUYHOCTH M3MEPEHHM, MIIaHUPOBATh X0 U3MEPEHHH, MOJIy4aTh 3HAYCHHE
M3MepseMOil BETUYMHBI M OIEHUBATh OTHOCUTEIBHYIO MTOTPEIIHOCTH 10 33JaHHBIM (hOopMyIam;

—  TPOBOJMTH UCCIEIOBAHUS 3aBHCUMOCTEH MKy (PU3NUeCKUMH BETUYMHAME: TIPOBOIUTH U3MEPEHHUSI
U OMpeAeNaTh Ha OCHOBE MCCIEJOBAaHUS 3HAUEHUE MapamMeTpOB, XapaKTEPU3YIOUIUX JAHHYIO 3aBUCHUMOCTb
MEK/ly BEJIMUMHAMM, U JIENIATh BBIBOJI C YYETOM MOTPEITHOCTH U3MEPEHUIA;



—  HCIIOJIb30BATh ISl ONMCAHUS XapaKTepa MPOTeKaHus (PU3NYECKHUX MPOLECCOB (hU3NUECKUE BETUINHBI
U IEMOHCTPHUPOBATH B3aUMOCBS3b MEX]ly HUMH;

—  HCIIOJIb30BATh JJIsl ONMCAHMSI XapaKTepa MPOTeKaHus (U3NIECKUX MPOIECCOB (PU3NUECKUE 3aKOHBI C
Y4ETOM TPaHMIl UX TPUMEHUMOCTH;

—  pemaTh KayecTBEHHBIC 33/1a4M (B TOM YHCIE U MEKIIPEIMETHOTO XapaKTepa): UCIOJIB3Ysl MOJIEIH,
¢u3nvecKre BeTUYMHBI ¥ 3aKOHBI, BRICTPAUBATh JIOTHUECKH BEPHYIO IIETIOUKY OOBSCHEHHMS (JI0KAa3aTelIbCTBA)
MPEUI0KEHHOTO B 33/1a4€ Mporecca (SIBICHUS);

—  pemiaTh pacueTHbBIE 3aJjaydl C SIBHO 3aJaHHOW (pU3MUecKoW MOJEIBbIO: Ha OCHOBE aHAIM3a YCIOBUS
3aaud BBIIACTATh (PU3HUYECKYIO MOJIENb, HAXOOUTh (U3NYECKHE BEIMYMHBI M 3aKOHBI, HEOOXOJWMBIE U
JOCTaTOYHBIC JUIs €€ PEIICHHsI, TPOBOJUTH PACUETHI U IPOBEPSTH IMOIYUYSHHBIH pe3yiIbTaT;

—  YYUTBIBATh T'PAHUIBI TPUMEHEHHUS M3YYEHHBIX (U3UYECKUX MOJEICH MpU peuieHnd (GU3NYeCKux M
MEXIIPEIMETHBIX 33/1a4;

—  HCIOJIb30BaTh HMHQPOPMALMIO M TPUMEHATH 3HAHWA O TMPUHOWANAX paboTBl MW OCHOBHBIX
XapaKTepUCTUKAX M3YYCHHBIX MAIINH, MPHOOPOB W JAPYIMX TEXHUYECKHX YCTPOWCTB JUIS PEUICHHS
MPAKTUYECKHUX, YIeOHO-MCCIIeIOBATEIBCKIX M MPOSKTHBIX 33/1a4;

—  HCIOJIb30BaTh 3HAHHUA O (U3MYECKMX OOBEKTaX MW TpolleccaX B IOBCEAHEBHOW JKU3HU LIS
obecrnieueHus 0e30MacHOCTH MPH 00paIIeHUH ¢ TPUOOPAMH U TEXHUUECKUMHU YCTPOICTBaMH, JUIICOXPaHEHMUSI
3JI0POBBS M COOJTIOIEHUS] HOPM SKOJIOTHYECKOTO TIOBEJICHHS B OKPYKAIOIIEH cpejie, sl IPUHSATHS peIIeHHi
B IIOBCETHEBHOW KU3HMU.

BrinyckHUK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHTHCH:

—  NOHUMAamb U 00BACHAMb YENOCMHOCMb QUIUYECKOU MeopuLl, paziuiams epaHuybl ee NPUMEeHUMOCMU
U mecmo 6 psoy Opyeux puzuieckux meoputi,

—  81ademv NpuemMamu NOCMPOEHUs. MeopPemudecKux O0O0KA3AmenbCms, d Maxdxice NPOSHOZUPOBAHUS
0cobeHHOCmell NPOMEKAHUS (PU3UYECKUX ABLEHULl U NPOYECccO8 HA OCHOBE NOJYYEHHbIX MeopemudecKux
861860008 U OOKA3AMENbCNE;

—  Xapakmepuso8amsv CUCMEMHYIO C653b MeXCOy OCHOBONONALAIOWUMU HAVUHLIMU NOHAMUAMU:
npoOCMpaHcmeo, 8pems, mamepus (ewecmeo, noie), 08Ul ceHue, Cuid, IHepus;

—  8bl08U2AMb 2UNOMmMe3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX (DUUYECKUX 3aKOHOMepHOocmel U
3AKOHO8,

—  CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb (uU3UYEeCKUe IKCNEPUMEHMbL,

—  Xapaxmepuzoeamv 2100a1bHble NpoOIeMbl, CMmosAwue neped Helo8eyecmeoM: HSHepeemuieckue,
cbipbesble, IKo02udecKue, — U poib QUIUKU 8 peuleHUuU Smux npooiem,

—  pewiamsv NpaKmuKo-opuenmupoB8aHtsvle KauecmaeHHbvle U pacuemuvle uzuyeckue 3a0a4u ¢ 86b100pom
Quszuueckoli Mooenu, UCNONb3YSL HECKOIbKO (PU3UUECKUX 3AKOHO8 UNU (OopMYI, CEA3bIBAIOUUX U3BECHIHbLE
Qusuueckue 8eUUUHbL, 8 KOHMEKCHEe MeNCNPeOMemHbIX C8A3ell,

—  00BACHAMb NPUHYUNBL pabOMbl U XAPAKMEPUCMUKU U3VHEHHBIX MAWUH, NPUOOPO8 U MEeXHUYECKUX
ycmpoucms,

—  00VACHAMb YCI08US NPUMEHEHUST Pu3uyecKux mooenell npu peueHun Gu3uveckux 3a0ad, Haxooums
A0eK8AMHYI0 NPEONONHCEHHOU 3a0aye PU3UYeCcKyr0 MOOeb, pa3peuiams npodiemy KaK Ha 0CHO8e UMEIOUWUXCSL
SHAHUt, MaK u npu NOMowU Memoo08 OYeHKU.

BbinycKHHK Ha yrjiy0JileHHOM YypPOBHE HAYYMTCS:

—  OOBACHATH M aHAJIU3UPOBATh POJIb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOW HaydHOU
KapTUHBI MUPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIFOEH;

—  XapaKTepH30BaTh B3aUMOCBS3b MEXKIY (PU3UKOHN U JPYrUMH €CTECTBEHHBIMU HayKaMU;

—  XapakTepHU30BaThb CHUCTEMHYIO CBSI3b MEXKJY OCHOBOIOJAralmOIUMH HayYHbIMH MOHATHIMMU:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, M0JIE), IBUKEHHE, CUJIa, SHEPTUS;

— TIOHUMATh U OOBSICHATH LEJIOCTHOCTh (PU3NYECKOH TEOpUH, pa3inyaTh IPAHULBI €€ TPUMEHUMOCTU U
MECTO B PAAY APYTUX (PU3HUECKUX TEOPHIA;

— BJaAeTh MPUEMAMM IIOCTPOEHHS TEOPETUYECKMX JOKAa3aTENIbCTB, a TaKXe IPOTHO3MPOBAHMUS
0coOeHHOCTEeH MpoTeKaHusl (PU3NYECKUX SIBICHUH U MPOLECCOB HAa OCHOBE IMOIYYEHHBIX TEOPETHUECKHX
BBIBOJIOB U JI0KA3aTEJIbCTB;

—  CaMOCTOSITENIBHO KOHCTPYUPOBATH OSKCIEPUMEHTAIBHBIE YCTAaHOBKHM JUISl MPOBEPKH BBIJBUHYTBIX
TUIIOTE3, PACCYUTHIBATH A0COTIOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH;



—  CaMOCTOSTEINILHO IJIAHUPOBATH U IIPOBOJUTH (PU3UUECKHE IKCIIEPUMEHTHI,

—  pemath MPaKTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHBIE M pacyeTHble (PU3MUECKUE 3aha4l C OMOPOi
KaKk Ha M3BECTHbIC (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH, TaK M Ha TEKCTHI C M30BITOYHOM
uHpOpMaIHen;

—  OOBACHATH TPAHMILbI IPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJIENICH MPH pelIeHur (QU3NIECKUX U
MEXIPEIMETHBIX 33a4;

—  BBIIBUraThb TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraloIIMX (PU3MUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

—  XapakKTepu30BaTh IJI00adbHBIE NPOOJIEMBl, CTOSIIUE IEpe]l 4YEI0BEYECTBOM: DSHEPreTUYECKHUE,
CBIPBEBBIE, IKOJIOTUIECKUE, U POJIb (PU3UKU B PEIICHUH STHX MPoOIeM;

—  OOBACHATH MPUHLIMIBI PAOOTHI U XapPAKTEPUCTUKU M3YyYCHHBIX MAIIUH, MPHOOPOB W TEXHHUYECKHX
YCTPOMCTB;

—  OOBACHATH yCIOBHUS NPUMEHEHUs (PU3NUECKUX MOJIENIeN MPHU pellieHuu (pU3NYecKuX 3ajad, HaX0JUTh
aJIeKBaTHYIO IPEAJIOKEHHOH 3a/1aue (PU3NUECKYI0 MOJIeIIb, pa3peniaTs NpooiieMy Kak Ha OCHOBE MMEIOLIMXCS
3HAHMMN, TaK U MPU TOMOIIH METOJIOB OLIEHKH.

BoInycKHUK Ha yriiy0JIeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

—  nposepsamb IKCNEPUMEHMANbHbIMU — CPeOCMBAMU  BbIOBUHYMbLE  2UNOME3bl,  (HOPMYIUPYS  Yelb
UCCe008aHUSL, HA OCHOBE 3HANUSL OCHOBONONALAIOWUX PUBUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

—  onucvlieamv U  AHATUSUPOBAMb  NOJVYEHHVIO 6  pe3yibmame  NPOBEOeHHLIX — Pu3UYecKux
IKCNEePUMEHMO8 UHGopMayuro, onpeoensams ee 00CMOBEePHOCMb,

—  NOHUMAamMb U OOBACHAMb CUCMEMHYIO C8513b MENHCOY OCHOBONONALAIOUSUMU HAYYUHBIMU NOHAMUIMU.:
NPOCMPAHCMB0, 8peMsi, Mamepusl (6euwecmaso, noie), 08UNCeHue, CUid, IHePeUsl,;

—  peuwamv IKCNepUMeHmalbHble, KauecCmeeHHble U KOIUYECBEHHble 3A0ayu OTUMNUAOHO20 VPOBHS
CILOJNCHOCMU, UCNOTL3YS Pu3UYecKUe 3aKOHbL, A MAKNHCe YPABHEHUS, C8A3bl8auue huzuieckue GeIuyuHbl,

—  AHATUBUPOBAMb 2PAHUYLL NPUMEHUMOCU DQUUUECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull Xxapakmep
DYHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCTb UCNOIb308AHUSL YACTHBIX 3AKOHO8;

—  opmyruposams u pewamsv HOBblE 3A0aYU, BOHUKAIOWUE 8 X0O€ YUEOHO-UCCIe008AMENbCKOU U
NPOEKMHOU 0estmeIbHOCMU,

—  YCOBEPUIEHCMBOBAMb NPUOOPLI U MeMOObl UCCIE008AHUSL 8 COOMBEMCMBUU C NOCMABIEHHO
3a0auell,

—  UCNONB308aMb  MemoObl  MAMEMAMU4ecKoe0 MOOeIUPoOsanus, 6 moM Yucie npocmetiuue
cmamucmuyeckue Memoovl 0Jisi 00pabomku pe3y1bmamos IKCHePUMeHmd.

Conep:xanue y4eOHOIo npeaMera

Bba3oBblii ypoBeHb

Pu3uKa U ecCTeCTBEHHO-HAYYHbIN MeTO/] NO3HAHMUS NPHPO/IbI

®dusmnka — QyHIaMeHTaJdbHAasg Hayka O Ipupoje. MeTojbl HAydHOTO MCCIEJOBAaHUS (PU3MUECKUX
ABleHUH. MonenupoBanue (Qusnyeckux sABIEHUM M mporeccoB. Puznyeckuil 3aKOH — TPaHULBI
npuMeHuMocTH. Pusnyeckue TeOpUM U MPUHLUI COOTBETCTBUSA. Poib u MecTo Gu3uku B (opMUPOBAHUU
COBPEMEHHOM HAyYHOH KapTUHBI MUPA, B IPAKTUYECKOH NeATEIbHOCTH Jroed. Pusuka u Kyibmypa.

Mexanuka

['panuLIBI MPUMEHUMOCTH KJIIACCUYECKOW MEXAHUKH. BaxkHeNIMe KHHEMAaTHYECKUE XapaKTEPUCTUKHU
— IIepeMeIIeHUE, CKOPOCTh, yCKOopeHHue. OCHOBHBIE MOJIENN TEN U IBUKEHUM.

B3aumopeiictBue Tten. 3akoHsl BcemupHoro Ttsarorenus, ['yka, cyxoro tpenus. MHepuumanbHas
cHcTeMa oTcueTa. 3aKOHBI MexaHnku HrroToHa.

Nmnynec MarepraibHOW TOYKM U CUCTEMBL. M3MEHEHHE U COXpaHEHHE UMIyJibca. Mcnonvzosanue
3AKOHO8 MEeXaHUKU OJisl 00bACHEHUS O8UICEHUS HeOeCHbIX meil U OJis PA38UMUsL KOCMUYECKUX UCCTeO08AHUI.
MexaHndeckasi JHepPTHs CHCTEMBI Tell. 3aKOH COXpaHEHHUSI MEXaHU4eCKoi sHepruu. PaboTa cuibl.

Pasnosecue mamepuanvnoii. mouku u meepdoco mena. Ycnosus paeuwogecus. Momenm cuibi.
Pasnosecue sicuoxocmu u eaza. Jlsusicenue sxcuokocmetl u 2azos.

Mexanndeckue konebanus 1 BoJHBL. [IpeBpalienus 3Heprun pu KojaeOaHUusX. JHEPrus BOJIHBL.



Mounekyasipaasi pu3nKa 4 TEpMOIMHAMHKA

MounekynapHo-kuHetnueckas teopus (MKT) crpoenuss BemectBa M €€ SKCIEPUMEHTAJIbHbBIE
J0Ka3aTenbcTBa. AOCOIIIOTHAS TeMIepaTypa Kak Mepa CpeiHeil KWHETUYeCKOW SHEPTHH TEIUIOBOTO JIBUKCHUS
4acTUL BeulecTBa. Mojenb HieanbHOro rasa. JlaBjaeHue rasa. YpaBHEHHE COCTOSIHUS HACAIBHOIO rasa.
YpaBHenue MeHneneeBa—Knanenpona.

ArperarHble cOCTOSIHUSA BelllecTBa. Modenb cmpoenus JcuoKocmeli.

Buyrpennsis suHeprusi. Paborta m Temonepenaya Kak CriocoObl W3MEHEHHsS BHYTPEHHEH SHEpPTHH.
[lepBriit 3akoH TepmoauHamMukd. HeoOpaTUMOCTh TEIUIOBBIX TpoIleccoB. [IpuHIMMBI ASHUCTBUS TETIOBBIX
MaIIiH.

JIeKTPOAUHAMHUKA

Onextpuueckoe noJie. 3akoH Kynona. HanpsikeHHOCTh M MOTEHIMAN 3JE€KTPOCTaTHYECKOTO TOJIS.
[IpoBOAHMKH, TOTYIIPOBOJHUKY U JUAIIEKTpUKH. KoHaeHcarop.

[ToCTOSIHHBIN BNEKTpUYECKUN TOK. ODJEKTpOABMKYIIas cuia. 3akoH OMa s MOJTHOM IenH.
DOnexTpuyeckuii TOK B MPOBOJAHMKAX, AJIEKTPOJUTAX, MOJYNPOBOJHUKAX, Tra3ax M BaKyyMe.
Ceepxnposooumocmo.

WNHnyknps MarHuTHOTO 1oJid. JIeiMCTBHE MarHUTHOTO MOJIS HA MPOBOJHMK C TOKOM U JBUIKYILYIOCS
3apsokeHHyro yactuily. Cuna Amnepa u cuina Jlopennia. MarauTHbie CBOMCTBA BEIIECTBA.

3aKOH DJJIEKTPOMAarHUTHOW WHIYKIHUH. OJIEKTpOMarHutHoe mnoJie. llepeMeHHblii TOK. SBiIeHHE
CaMOMHIYKIMH. UTHAYKTUBHOCTE. JHepaus 31eKmpoMacHUMHO20 NoJiA.

DnexTpoMarHuTHble kosebanus. KoneOaTenbHbIN KOHTYP.

ONEeKTpOMarHuTHbIE BOJIHBL. JlMama3oHbBl AJIEKTPOMAarHUTHBIX H3IY4EHHMHM W HMX IPAKTHYECKOE
MIpUMEHEHHE.

['eomeTrpuueckas ontuka. BoaHOBBIE CBOMCTBA CBETA.

OcHOBBI ClIENHATBHOI TEOPUHM OTHOCUTEJIHLHOCTH
NHBapruaHTHOCT MOIYNSI CKOPOCTH CBETa B Bakyyme. [IpMHUIMI OTHOCHUTENBHOCTH ODWHINTEWHA.
CBs13b MacChl M SHEPTUHU CBOOOTHON YaCTHIIBI. DHEPTHSI TOKOSI.

KBanToBas ¢pusuka. Pu3uka atoma 1 aTOMHOI0 siipa

I'mnote3a M. Ilmanka. ®@otosnexkrpudeckuii 3pdexr. ®oton. KopmyckynsaipHO-BOJIHOBON TyaTu3M.
Coomnouwenue neonpeoenennocmeli I etizenoepea.

[TnanerapHas moaens aroma. O0bsICHEHHE JTMHEWYaTOro CIEeKTpa BOJOPO/Ia Ha OCHOBE KBAHTOBBIX
noctynaroB bopa.

CocTaB U CTpO€HHE aTOMHOTO sijipa. JHEpPrusi CBA3M aTOMHBIX siiep. Buabl paanoakTUBHBIX
MIPEeBPALIECHUI aTOMHBIX SIJIEP.

3aKOH paJMOaKTUBHOIO pacnajaa. AnepHelie peakuuu. Llennas peakuus aeneHus saep.

DOneMeHTapHble yacTulibl. OyHaamMeHTanbHble B3aUMOJACHCTBUS.

Crtpoenue Beenennoi

CoBpeMeHHBIC ITPEICTABIICHHS O TIPOMCXOXKAeHNN U dBosroruu CouHia 1 3Be37. Knaccuduxarus
3B€3/1. 3B€3/1bl U ICTOYHUKH MX SHEPTHUH.

lNanaktuxka. [IpeacrasiieHre 0 CTPOCHUU U 3BOJIIOLMU BeeneHHOM.

Yruay0aeHHbIH YPOBEHb

Pu3nKa U eCTECTBEHHO-HAYYHbIN METO/ MO3HAHHUS ITPUPOABI

®dusnka — QyHraMeHTaldbHas Hayka o mpupoje. Hayunelii meron mo3HaHus Mupa. B3aummocssizb
MeXJy (HU3UKON W JPYrMMHU €CTECTBEHHBIMH HayKamMH. MeTO/bl HAay4HOTO HCCIEeIOBaHUSA (U3HMUECKUX
aprneHni. Ilorpemuoctn usMepeHMit (U3NYECKUX BeIMUMH. MoJenupoBaHue SBJICHUNH M IPOIIECCOB
IpUPOJIbl. 3aKOHOMEPHOCTh M CIy4ailHOCTb. ['paHuIlbl MPUMEHUMOCTH (PU3NYECKOTO 3akoHa. Pusnueckue
TEOPHUH U MIPUHLIUI COOTBETCTBUA. Posib u MecTo pHU3MKH B GOPMUPOBAHUN COBPEMEHHON Hay4YHOUM KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTU JTI0AeH. Qusuxa u Kyromypa.



Mexanuka

IIpeamer u 3amayu KIacCU4ECKOM MexaHMKU. KMHeMaTndecKue XapakTEPUCTUKH MEXaHUYECKOTO
IBYOKEHMs. Mojienu Ten U IBWKEHU. PaBHOYCKOpEHHOE NPSIMOIMHEWHOE JBUKEHHE, CBOOOIHOE MaJCHUE.
JBMKEHUE Tea, OpPOIIEHHOTO MO YIIIOM K TOPU30HTY. J[BM)KEHUE TOUKU IO OKPYKHOCTH. [locmynamenvHoe
u epawjamenvHoe 0gudiceHue meepoo20 med.

Bzaumoneiicteue ten. llpunuun cynepno3unmu cwi. MHepuuanbHas cucTeMa OTCuYeTa. 3aKOHbI
MexaHuku Hprorona. 3akoHsl Becemupnoro tsarorenusi, ['yka, cyxoro TpeHus. [IBukeHue HEOECHBIX Tel U
UX UCKYCCTBEHHBIX CIIyTHUKOB. f61€eHus, Habooaembvle 8 HeUHEPYUATbHBIX CUCIEMAX OmcYema.

Nmnynec cunbl. 3aKOH M3MEHEHUsI U COXpaHEHMs] ummynbca. PaboTta cuibl. 3aKOH M3MEHEHUS U
COXpaHEHUs SHEPTHH.

PaBHOBecne MaTepHalbHOM TOYKM M TBEPIOTO Tena. YCIOBUS PABHOBECUS TBEPIOIO Tella B
WHEPLMAIBHOM cucTeMe oTcuera. MomeHT cuiibl. PaBHOBECHE JKUIKOCTU M Ta3a. JBHKEHUE KUIKOCTEU U
ra3oB. 3aKOH COXpaHeHUs IHepeUU 8 OUHAMUKE HCUOKOCU U 2a3a.

Mexannyeckue Koye6aHus ¥ BOJIHbI. AMIUIUTY/A, IEPHO/I, 4acToTa, (ha3a konedbanuil. [IpeBparienus
SHEPruu Npu KoseOaHUusIX. Boinyorcoennvie Konebanus, pe3oHamc.

[Tonepeunsle U TPOAOIbHBIE BOJHBI. ODHEprus BOJHBL. MHTepdepeHius u audpakius BOJIH.
3BYKOBBIE BOJIHBI.

Mounekyasipaasi pu3nka 4 TepMOIMHAMHKA

[Ipenmer u 3amaun MosekynsapHo-kuHeTHueckoi reopun (MKT) u TepmonmHamMuki.

OKcnepuMeHTanbHbIe Aoka3aTenbcTBa MKT. AOcomoTHas TemrepaTypa Kak Mepa CpeIHeu
KHHETHYECKOUM YHEPTUM TETUIOBOTO JIBIKEHUS YaCTHUIl BelecTBa. Moienp uaeanbHoro rasa. JlaBienue rasa.
CBsA3p MEXAYy AABICHHEM W CpPEIHEW KWHETHYECKOW SHEpPruel MOCTYNaTeIbHOTO TEIJIOBOTO JIBHKEHUS
MOJIEKYJT UICATHHOTO Ta3a.

Mogens uaeanpbHOTO ra3a B TEPMOJWHAMUKE: ypaBHeHHe MenpeneeBa—KnaneiipoHa, BbEIpaKeHHE
JUIsl BHYTpEHHEW 3Hepruu. 3akoH [lanbroHa. ['a30Bbie 3aKOHBI.

ArperatHble coctosiHUsS BemecTBa. PaszoBbie mepexoiabl. IIpeoOpazoBanme sHepruu B (Pa30BbIX
nepexogax. HacelllleHHbIE W HEHACHIIEHHBIEC Mapbl. BiaxxHOCTh BO3ayxa. MoJenb CTPOEHHUS KHAKOCTEH.
Ilosepxnocmuoe namscenue. Moaenb CTpOSHUs TBEPABIX TeN. Mexanuueckue ceolicmea meepovlx meil.

Buytpennsis sueprus. Pabota u Temnonepenaya Kak crocoObl M3MEHEHHUS BHYTPEHHEW SHEPrum.
[TepBbIii 3aK0H TEPMOIMHAMUKH. AJTMA0ATHBIN MIPOIIeCcC. Bmopoii 3aKkoH mepmMoOUHAMUKLU.

[IpeoOpazoBanust sHeprur B TermioBbix MammuuHax. KIIJ[ TtermoBodt mammumubl. [{ukn Kapho.
DKOJOTHYeCKHe TPOOIIEMbI TEMIIOIHEPTETUKH.

DJIeKTPOAUHAMMKA

[Ipenmer u 3amayMl AIEKTPOJAMHAMUKU. OIJIEKTPUUECKOE B3aUMOJCHCTBUE. 3aKOH COXpaHEHUs
anekTpuyeckoro 3apsna. 3axkoH Kymona. HampsokeHHOCTh M MOTEHIMAN 3JEKTPOCTATUYECKOTO IOJIS.
[IpuHIMTI Cynmepno3uuK eKTpudeckux mnoleil. PasHocts motenunano. [IpoBOAHUKN W IUANIEKTPUKU B
3NEKTPOCTATUUECKOM I0JI€. DIeKTpruueckas eMKocTb. KoHneHcaTtop. DHeprus 31eKTpUIeCKOro MoJis.

[TocTosiHHBIN anekTpuueckuil Tok. OnekrpoaBwkymas cuia (3AC). 3akon Oma a8 HOJTHOM
ANEKTPUYECKOM LenH. DJIEKTPUUECKUM TOK B METaJIJIaX, JIEKTPOIUTAX, OJIYIPOBOJHUKAX, T'a3aX U BaKyyMe.
[Tna3ma. Inexmponus. [lonynpoBoAHUKOBBIE TIPUOOPEL. Caepxnposooumocmo.

MaruutHoe none. Bekrop MarHUTHOW MHAYKUMH. [IpUHIMO CyNeprio3MIIMM MAarHUTHBIX TOJEH.
MarsuTHO€ noJje NpoBOJHUKA C TOKOM. /[elicTBe MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM M JIBHKYIILYIOCS
3apsbkeHHYyro yactuny. Cuna Amnepa u cuia Jlopenua.

[loTrok BekTOpa MarHUTHOW WHAYKUUU. SIBIE€HUE SIEKTPOMAarHUTHOM MHIYKUUU. 3aKOH
3NeKTpoMarHuTHOM MHAYKUMU. D/]C mHAYyKIMM B ABMXKYyIMXCcA npoBojaHuKax. [IpaBuno Jlenua. SIBnenue
CaMOMHIYKIMHU. THAYKTUBHOCTE. DHEPrusi 3JIEKTPOMAarHUTHOTO 1OJIsi. MarHUTHBIE CBOWMCTBA BEIIECTBA.

OnekTpoMarHuTHele KoneOanus. KonebarenbHbili kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC
KoJnebanus. BeIHYXICHHBIE dIIeKTpOMarHuTHeIe Kolebanus. Pezonanc. [lepemennsiit Tok. Konaencatop u
KaTyIlIKka B 1€MW MepeMeHHOro Toka. [Ipous3BojacTBO, mepenaya U MOTPeOICHHUE AIEKTPUIECKON YHEPTHUH.
DnemenmapHas meopust mpancgopmamopa.

DneKTpOMarHuTHoe moJje. BuxpeBoe anekTpuueckoe moje. DIeKTPOMarHuTHbIE BOJIHBI. CBONCTBA
ANIEKTPOMArHUTHBIX BOJIH. JlManma3oHbl 3JE€KTPOMArHUTHBIX M3TYyYEHUW U UX MPAKTUYECKOE MPUMEHEHHE.
[IpuHUHUIIBI paIUOCBS3U U TEIEBUACHMUS.



I'eomerpuueckas ontuka. I[IpsMonuneiiHoe pacnpocTpaHeHUE CBETa B OJHOPOJAHOU cpejie. 3aKOHBI
OTpaKeHHsI U TpeioMiieHus cBeTa. [lonHoe BHyTpeHHee oTpaxkeHnne. OnTruieckue npruoopsl.

Bonnosrsie cBoiictBa cBeta. Cropocts cBeta. MHTepdepenus cBera. Korepentnocts. Audpakius
cserta. [lomspuzamnus cera. [{ucnepcus ceera. IlpakTrueckoe mpruMeHEHHE IEKTPOMArHUTHBIX U3TydIEHUI.

OcCHOBBI cIENMAJILHON TEOPHUH OTHOCUTEIbHOCTH

WMHBapuaHTHOCTh MOJIYJSI CKOPOCTH CBeTa B BakyyMme. [IpmHIMI OTHOCHUTEIBHOCTH OMHHILITEHHA.
IIpocmpancmeo u 6pems 6 CneyuanbHOU Meopuu OMHOCUMENbHOCMU. DHEpaus U UMNYIbC C80D0OHOU
yacmuywl. CBsI3b MacChl U SHEPTUU CBOOOAHOMN YaCTHUIIbl. DHEPrusl MOKOS.

KBanroBas ¢pusuka. Puznka aTroMa 1 aTOMHOI0 1pa

[Ipenmer u 3a1aun KBaHTOBOM (DU3UKH.

TemoBoe uznyuyenue. Pacnpenesnenne 3HEprum B CIeKTpe adCOIIOTHO YEPHOTO Tea.

I'mnote3a M. [Inanka o kBanTtax. ®otorddexr. Onbitl A.I'. CroneToBa, 3akoHbl (oTodddekTa.
VYpasuenue A. DifHiTeitHa 11 Gorodpdexra.

®otoH. Onvimwl I1.H. Jlebeoesa u C.H. Basunosa. I'uniotesa JI. ne bpoitsis 0 BOJHOBBIX CBOMCTBAax
yacTull. KoprycKkynsipHO-BOTHOBOUW myanusMm. [ugpaxyus snekmponos. JlaBnenue cBeta. COOTHOIICHHE
HeomnpeneneHHocrel ['elizenOepra.

Mopnenu crpoenus atoma. OObSICHEHHE JMHEWYATOrO CIEKTpa BOJAOPOJAa Ha OCHOBE KBaHTOBBIX
noctynaroB H. bopa. CioHTaHHOE 1 BBIHYKJIEHHOE U3JIy4E€HUE CBETA.

CoctaB u cTpoeHre aToMHOro siapa. M3ortombl. Snepubie cuibl. JledhekT macchl M SHEPrusi CBS3U
sJpa.

3aKoH paJlo0aKTUBHOIO pacmaja. SnepHble peakiuu, peakiuu AeeHus U cuatesa. Llenmnas peakuus
NeNeHus saaep. SnepHas sHepretuka. TepMosIepHbI CUHTES.

OnemeHTapHble YacTulpl. @DyHAaMeHTanbHbIE B3aUMOACUCTBUS.  Yckopumenu 2nemeHmMapHulx
yacmuy.

Crpoenue BeesieHHOM

[IpumeHMOCTh 3aKOHOB (DM3HUKHU JUIsl OOBSICHEHUS] MPUPOAbI KOCMUYECKUX 00BbekToB. ConHeuHas
cuctemMa. 3Be3/1bl M1 HICTOYHUKH UX 3Hepruu. Knaccuduxarus 38e3a. Ipomtonust CoJiHIIA U 3BE3/I.

lamaktuka. Jlpyrue ramaktukd. [IpocTpaHCTBEHHO-BPEMEHHBIE  MacIITaObl — HAOJIOIaeMOM
Bcenennoii. [Ipeacrasnenue o6 sBosrorun Beenennoit. Temuas mamepus u memHas I3Hepeusi.

IIpuMepHBbIii HepeyeHb NPAKTHYECKUX U JIA00PATOPHBIX PadoT (Ha BLIOOP yuuTeisi)
[Ipsimbie u3mepeHus:
—  HU3MEpeHHEe MTHOBEHHOU CKOPOCTHU C MCIIOJIb30BAHUEM CEKYHIOMEpPA WIIM KOMIIBIOTEpa C IaTYNKaMU;
—  cpaBHEHHE Macc (110 B3aUMOJICHCTBUIO);
—  H3MEpEeHHe CHJI B MEXaHHKE;
—  HU3MEpEeHHe TeMIIepaTyphl )KUJKOCTHBIMU U IU(POBLIMU TEPMOMETPAMH;
—  OLIGHKAa CHUJI B3aUMO/JICHCTBUS MOJIEKY/ (METOJOM OTPhIBA KaIlellb);
—  HU3MEpeHHe TePMOJUHAMUYECKHX ITapaMeTPOB rasa,
— u3mepenue D/]C ucrounmka Toka;
—  HU3MEpPEeHHUE CUIIbI B3aUMOJCHCTBUS KaTYIIKH C TOKOM M MarHUTa OMOIIbIO 3JIEKTPOHHBIX BECOB;
—  OIpeJereHue neproia oOpaleHus 1BONHBIX 3Be3/1 (IeYaTHbIE MATEPUAIIBI).

KocBeHHbIe n3MepeHus:

—  U3MEpEHHE YyCKOPEHUS;

—  U3MepeHue YCKOPEeHUs CBOOOHOIO MaeHus;

—  OIIPENENICHUE PHEPTUU U UMITYJIbCa 10 TOPMO3HOMY ITYTH;

—  H3MEpPEHHUE YAEIbHOU TEIUIOTHI TUIABJICHUS JIba;

— U3MEpPEeHHE  HANpPSDKEHHOCTH  BUXPEBOTO  JJEKTpUdYeckoro  mong  (mpu  HaOIrO[eHUH
AJIEKTPOMArHUTHON MHIYKIIUK);

—  H3MEPEHHUE BHYTPEHHETO CONPOTHUBIIEHUS HCTOUYHUKA TOKA;

—  OIIpeleNeHHE NoKa3aTellsd IPEJIOMIIEHUS CPEIbI;

—  u3MepeHue PoKyCHOro pacCTOSHUS COOMPAIOLIEH U paccenBaroLIeH JIUH3;

—  OIIpENeNIeHHE IJIMHBI CBETOBOM BOJIHBI;



—  OIpe/eNIeHNe UMIYIIbCA M SHEPTUH YacTUIBI TIPH JBM)KEHUH B MAarHUTHOM T1oJ1e (110 oTorpadusim).

Habmoienue siBieHwmiA:
- HaGJIIO[[eHI/Ie MEXaHUYECKUX SIBJICHUH B HHCPIHAIBbHBIX 1 HCHMHCPIUAJIbHBIX CUCTCMAaX OTCUCTA,
—  HaOJO/IeHUE BBIHYXK/ICHHBIX KOJICOAHHI U PE30HAHCA;
—  HaOmonenue mudpdy3uu;
—  HaOJIIOJICHUE SBIICHUS 3JICKTPOMArHUTHON HHTyKIIH;
—  HaOJrO/IeHME BOJHOBBIX CBOMCTB cBEeTA: AUdpaKiiys, HHTePPEPSHIINS, MOISIPU3ALINS;
—  HaOJIIOJICHUE CIICKTPOB;
—  BeuepHHe HaOIOIcHHS 3Be3/1, JIYHBI U IJIaHET B TEIECKOI WA OUHOKIIb.

Hccnenopanus:

—  HCCIIEI0OBAaHUE PaBHOYCKOPEHHOTO ABM)KEHHUS C UCIOJIb30BaHUEM JIEKTPOHHOTO CEKYHAOMEpa WIn
KOMIIbIOTEpA C TaTYUKAMH;

—  HcCleoBaHue IBWKEHUS Teja, OpOIIEHHOTO FOPU30HTANIBHO;

—  HcClel0OBaHue LEHTPAIBHOTO yaapa;

—  Hcclel0OBaHue KaueHUs IMIMHPA N0 HAKJIOHHOM IJIOCKOCTH;

—  HccreloBaHue IBMKEHHUs] OpOyHOBCKOM yacTulibl (o Tpekam [leppena);

—  HUCCIEI0BaHHE U30IPOLIECCOB;

—  HCCcIeoBaHKMe M30XOPHOTO MpoLecca U OLleHKa a0COIOTHOTO HYJIS;

—  HCCleI0BaHue OCTHIBAHUS BOJIBI;

—  HCCleI0BaHuE 3aBUCUMOCTH HANPsHKEHUS HA TIOJIF0CaX HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH;

—  HCCleI0BaHue 3aBUCUMOCTHU CHIIBI TOKA Yepe3 JIAMITOUKY OT HaNpsKEHHs Ha HEl;

—  HccleloBaHUE HarpeBaHUs BOJIbI HarpeBarTeieM HeOOoIbII0 MOIIIHOCTH;

—  HCClel0OBaHue SBJIEHUS 3JI€KTPOMarHUTHOM HHAYKIIUY;

—  HCCcIeloBaHMe 3aBUCHUMOCTH YyIila IPEJOMIICHHS OT YIjla Na/ieHus;

—  HCCIeIOBaHME 3aBUCUMOCTH PACCTOSHUS OT JIMH3BI JO U300paKE€HHUs OT PAaCCTOSIHUSI OT JIMH3BI 10
peaMeTa;

—  HCCIeI0BaHHE CIEKTpa BOAOPO/A;

—  HCCcleloBaHMe IBUKEHUS ABOMHBIX 3B€3]l (110 IEUYaTHBIM MaTepuaiam).

[TpoBepka rumote3 (B TOM YHCIIC UMEIOTCS HEBEPHBIC):

—  TIpU JABWXCHHHU OpYCKa 10 HAKIIOHHOW TJIOCKOCTH BpEMsI IIEPEMEIICHHUS Ha OTIPEICIICHHOE
paccTosiHUs TeM OoJibliie, 4yeM OoJbliie Macca Opycka;

—  TIpU JIBMKCHUU OpycKa M0 HAKIIOHHOH MJIOCKOCTH CKOPOCTh IPSIMO MPOTIOPIIMOHATIbHA TTYTH;

—  TIpU 3aTyXaHHH KOJIOaHUH aMIUTUTY1a 00paTHO NPOTIOPIMOHATbHA BPEMCHHU;

—  KBaJpar CpPeIHEro rnepeMenieHus OpOyHOBCKOM YaCTHIIBI IPSMO MPONIOPIIHOHANICH BPEMEHU
HaOmoaeHus (1o Tpekam [leppena);

—  CKOPOCTb OCTBIBaHHsI BOJIbI IMHEHHO 3aBUCHT OT BPEMECHHU OCTHIBAHHUS;

—  HampsDKEHUE TMPH MOCJICI0BATEIIBHOM BKIIOYCHUHU JIAMIIOYKH M PE3UCTOpa HE PaBHO CyMMeE
HaNPSHKCHUN Ha JIAMITOYKE U PE3UCTOPE;

—  YroJi IPeJIOMJICHHUS TPSIMO TIPOTIOPIIMOHAJICH YIITy TIa/ICHHS;

—  TIPH IUIOTHOM CJIO)KEHHH JIBYX JIMH3 ONITUYECKUE CUJIBI CKIIA/IBIBAIOTCS,

KoHcTpyrpoBaHue TEXHUUECKUX YCTPOUCTB:
—  KOHCTPYMPOBAHHE HaKJIOHHOMW IJIOCKOCTH ¢ 3aaaHHbIM KII/I;
—  KOHCTPYMPOBAHHE PhIYaKHBIX BECOB;
—  KOHCTPYMpPOBaHHE HAKIIOHHOM MJIOCKOCTH, IO KOTOPOIl OpYCOK IBUKETCS C 3aJJaHHBIM YCKOPEHHUEM;
—  KOHCTPYMPOBAHHUE JJIEKTPOJIBUTATEIS;
—  KOHCTPYHMPOBaHHE TpaHCHOPMATOPA;
—  KOHCTPYMPOBAHME MOJIENIN TEJIECKOIA WJIN MUKPOCKOIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
0a30Bblii yPOBEHb — 2 4 B HeJIeJII0
Y2yOnéHHbLIL YPOBEHL — S U 6 Hedello

10 KJ1ace
No qac Yenyonennwii No
YpOKa ba3oBblii ypoBeHb YpO Ka
BBenenue 212

1 Oco0eHHOCTH (PU3UIECKOTO METOA UCCIEIOBAHUS TIPHUPO/IBI. 1

2 du3nueckue BeIMYNHBI U MX U3MEpPEeHHEe. BEeKTOpHbIEC BETMYNHEI. 2

OCHOBBI KHHEMATHKH. | 11/30 |

3 OCHOBHBIE IOHATHS U YPABHEHUS] KWUHEMATHKH. 3
OcHogHble NOHAMUA U YPABHEHUs. 4
KUHEeMAMUKU.

4 [IpssMOIMHENHOE PaBHOMEPHOE IBUKECHHUE. 9)

| IIpsimonunetinoe pasHomeproe ogudicenue. | 6

5 I'paduaeckoe mpepacTaBiIeHUE TBUKCHHUSL. 7

] I'paguxu npsamonunetinoco 08udxicenus 8

6 [IpssMOMHENHOE PaBHOYCKOPEHHOE JIBUKEHUE. 9
IIpsamonuneunoe pasnoyckopenuoe 10
ogudiceHue

7 YpaBHEHHUsI IBIKECHUSI C TIOCTOSTHHBIM YCKOPEHHUEM. 11
Ypasnenus osuscenus c nocmosinuwvim 12
YCKOpEHUeM.

Ypasnenus osusicenus c nocmosinuwvim 13
YCKOpEHUeM.

8 CBo0OogHOE TafieHue T 14
Ce0600HO€ nadenue men 15
Ce0600HO€ nadenue men 16

9 JIBHIKCHHUE C MTOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO MajicHus. (¢ ucnoib3oBanuem | 17

uudposoii sadoparopun RELEON)
Heuoicenue c nocmosHHbIM YCKOpEeHUeM 18
€80000H020 NAOEHUs.
Heuoicenue c nocmosHHbIM YCKOpeHUeM 19
€80000H020 NAOEHUsL.

10 JIBuKeHHE TOYKHU IO OKPY>KHOCTH € TIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. 20
Leudsicenue mouku no okpyscHocmu ¢ 21
HOCMOAHHOU N0 MOOYIH0 CKOPOCBIO.

Yenoeoe nepemewenue. Yenosasn 22
ckopocmo. Ilepuoo. Yacmoma.
Yanosoe nepemewenue. Yanosas 23
ckopocmo. Ilepuoo. Yacmoma.

11 Pemienue 3anad. [ToaroroBka k KOHTPOJIBHOM padoTe. 24
Pewenue 3aoau: "/]eusicenue 6 none cunvl 25
maxcecmu”.

Pewenue 3a0au: "[[susicenue 6 none cuvi 26
maxcecmu”.
Jlabopamopnas pabomaNel «H3yuenue 27

o08udicenuss mena ,0POULEHHO20
20puU30HMAILHOY (€ HCIMOJIb30BAHHEM
nugposoii 1a6opaTopun RELEON)




12 KonTtpoabHnas padora.Nel. «OcCHOBBI KHUHEMAaTUKI 28

13 [TpuHIIMT OTHOCUTENBHOCTH B MEXaHUKE. 29
Ipunyun omnocumenvbHoOCmu 8 MEXAHUKE. 30
Kunemamuka meepoozo mena. 31
Obodwarowee nosmopenue memol 32
MexXaHuxa.

OcHoBbl JTuHAMUKU. CHJIBI B IPUpoO/IE. 9/15

14 3akonHs! HproTOHA. 33

] | Pewenue 3adau na saxonvt Hotomona. 34

15 Cuutel B ipupoe. 35
Cunbl 6 MexaHnuxe. 3aKOH 6CEMUPHO2O 36
mszomenus. Cuna msaxcecmu. Bec.
Hegecomocmu

16 ['paBuTaninOHHBIE CUIIBI. 3AKOH BCEMUPHOTO TATOTEHUSL. 37

17 Cuuna tsprectr. Bec Tena. HeBecomocTp 38

18 Hedopmanus u cuisl ynpyroctu. 3akoH ['yka 39
Jlabopamopnas pabomaNe3« Uzmepenue 40
arcecmrocmu npysicurvly (¢
HCI0JIb30BaHUEM HU(PPOBOii
Jgadoparopun RELEON)

19 JladopaTopHas padoraNe2«/3yueHue NBMKEHUS TeJla 110 OKPY>KHOCTH IO ICHCTBUEM 41

CHJI YIPYTOCTH U TSDKECTH. )

20 Cubl TpeHusl. 42
Cunvl mpenus. 43
Jlabopamopnas paboma Ned«H3zmepenue 44
KO9Ghhuyuenma mpeHusi CKOIbIHCEHUsLY.

21 JIBr>KeHMeE Tea 1Mo J1 ACHCTBUEM HECKOJIBKHUX CHIIL. 45
Jlsuocenue mena noo oelicmeuem 46
HeCKOIbKUX CUJL

22 KoutpoabHas padoraNe2 «3akonbl HproToHa. CHITBI B IPUPOIC» 47

3aKoHbI COXpAHEHHsI B MeXaHHKe. | 6/23 |

23 Nmmnynbe Tena. UMIynbe CHITbLL 48

| | Hmnynvc mena. Umnynvc cunbi. 49

24 3aK0H COXpaHEHHS UMITYJIbca. PeakTHBHOE MBMKECHHE. 50
3axon coxpanenus umnynvca. 51
Peaxmusnoe osudicenue.
Ocsoenue 52
KOCMUYECKO20 NPOCMPAHCMEA.

25 Mexannyeckasi pabota. MOIIHOCT. DHEPrusl. 53
Paboma cunvi. Mownocmo. Snepeus. 54
Paboma cunvi. Mownocmo. Snepeus. 55
Paboma cunvl. Mownocms. Snepeus. 56

26 3aKOH COXPAHEHHUs YHEPIHH B MEXAHUKE. 57
3axon coxpanenus mexaHuueckou 58
SHepeul.
3axon coxpanenus mexaHuuecKkou 59
SHepeulL.
3axon coxpaneHus MexaHuieckou 60

IHEPCUU.




27 JladopaTopHas padora NeS«3yueHue 3aKkoHa COXpaHEHUSI MEXaHUYECKON IHEPTUM» 61

Hcnonv3zoseanue 000py0osanus 6 pamkax HayuonanbHozo poekma «Qopazosanue» «Touka

pocma
Ipaxmuxym no pewenuro 3a0ay Ha 62
3AKOHbL COXPAHEHUS.
Ipaxmuxym no pewtenuio 3a0a4 Ha 63
3AKOHbL COXPAHEHUS.
Ilpakmuxym no pewenuio 3a0au Ha 64
3AKOHbL COXPAHEHUS.

28 KonTpoabHas pabora Ne3 «3aKoHbI COXpAaHEHHS B MEXaHUKE» 65
Pasnosecue men. Ilepsoe ycnosue 66
pasHosecus.

Momenm cunvl. Bmopoe ycnosue 67
pasHogecusi meepoo2o meind.

Pewenue 3a0au no meme. "Cmamuxa" 68
Pewenue 3a0au no meme: "Cmamuxa" 69
Jlabopamopnas paboma Ne6 «H3yuenue 70
pasHosecusi mei noo Oelcmsauem

HecKonbKux cuy. (€ HCTOIb30BaHHEM
uugposoii 1ad6opatopuu RELEON)

OCHOBBI MOJIEKYJISIPHO# PU3MKH U 12/30

B3aHMHbI€ MPeBPAIIEHUs] JKHIAKOCTe

U ra3os.

29 OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO-KUHETHYECKOU Teopuu. Pazmepsl mosiekyin. Macca 71

Mmouekyn. KonnuecTBo BemecTsa.
OcHosmbie nonodicenus 72
MOeKVIAPHO-KUHEeMUYECKOl Meopuu.
Pazmepor monexyn. Macca monexyn.
Konuuecmeso sewjecmsa.

30 Nneanphsiii raz. OcaoBHoe ypaBHeHue MKT raza 73
Hoeanvuwiii 2az. Ocnognoe ypagneHue 74
MKT zas3a.

Hoeanvuwiii 2az. Ocnognoe ypagneHue 75
MKT zas3a.

31 TemmepaTypa u TerIoBoe paBHOBecHe. AOCOTIOTHAS TeMIleparypa. 76
Temnepamypa u mennosoe pasHogecue. 77
Abconomuas memnepamypa.

Temnepamypa u mennogoe pagHogecue. 78
Abconomuas memnepamypa..

32 YpaBHEHHE COCTOSTHUS UICATHHOTO Tra3a 79
Ypasnenue cocmoanus uoeanvrozo 2asza. 80
Ypasnenue cocmoanus uoeanvrozo 2asa. 81

33 Pewrenue 3anay Ha ypaBHenne Meneneena-Kianeiipona. 82
Pewenue 3aoau na ypasnenue 83
Menoeneesa-Knanetipoua..

Pewenue 3aoau na ypasnenue 84
Menoeneesa-Knanetipoua..
Jlabopamopuasa paboma «Onpedenenue 85
Maccwl 8030yxa 6 Kiaccey

34 ["a30BbIE 3aKOHBI 86
T'azoevie 3akoHbL. 87
T'azoevie 3akoHbL. 88
T'azosvie 3akoHbL. 89




35 JlaGopaTopuasi padora Ne7 «OmnbiTHas npoBepka 3akona [ eii-Jlroccaka.» 90

36 Pemenue 3amau. [loarotoBka Kk KOHTPOJILHOM padoTe. 91
Pewenue 3a0au no meme MKT. 92
Pewenue 3a0au no meme MKT. 93
37 KonTpouabHas pabora Ned «OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPUI» 94
38 ArperatHble cOCTOsIHUS BellecTBa. Da3oBble NEPEXOIBL. 95
39 | Hacwimennsriii nap. Bnaxxnocts Bo3ayxa 96
Hacviwyennwui nap. 3asucumocms 97

0asneHusi HACLIWEeHHO20 napa om
memnepamypul. Kunenue.

Brasicnocmo 6o30yxa.. 98

Pewenue 3aoau no meme: " Hacviwyennoir | 99
nap. Brasicnocmo ».

40 Kpucrammaeckue Tena. AMopdHBIe Tea. 100

Tepmoaunamuka. | 8/19 |

41 Buytpennss sneprusi. CnocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUu. 101
Buympennsis snepeus. Cnocodul 102
U3MEHeHUs: BHYMPeHHel JHeP2UlL.

42 Pabora B TepMOHAMUKE. 103

| Paboma 6 mepmodunamuxe. 104

43 KonndecTBo TEIIOTHI. 105
Konuuecmso mennomoi. 106
Konuuecmeo mennomeoi. 107

44 [epBbrit 3aKOH TEPMOTUHAMUKH. 108
Ilepesuvlil 3aK0H MepMOOUHAMUKU 109
Ilepesuvlil 3aK0H MepMOOUHAMUKU 110

45 [IpuMeHeHne mepBOTO 3aKOHA TEPMOIMHAMHUKH K Pa3IMYHBIM MPOIIECCaM. 111
Ipumenenue nepsoeo 3axona 112
MEPMOOUHAMUKU K PA3TUYHBIM
npoyeccam..

46 HeoG6parumocTs nporieccoB B ipupoie. BTopoii 3akoH TepMOIMHAMUKH. 113
Heobpamumocms npoyeccog 6 npupooe. 114
Bmopoii 3axon mepmoounamuxu.
Heobpamumocmu npoyeccos 6 npupooe. 115
Bmopoii 3axon mepmoounamuxu.

47 [Tpunnumn aeictBus TernoBbix aeurarencii. KIT/ enmoBeix ABUraTesiei. 116
Tpunyun oeticmeus menniogvix 117
osucamernei. KIIJ] mennosvix osucameneil.
Tpunyun oeticmeus mennosvix 118
osucamerneu. KIIJ] mennoesvix 0sucamenell.

48 KonTpoabHnas padora NeS «OCHOBBI TEPMOAMHAMHKI 119

8/24

DJIEKTPOCTATHKA

49 DNeKTpUUECKUH 3apsil. DIASKTpU3AIHs TeN. 3aKOH COXPaHEHHsI ANIEKTPUIECKOTO 3apsaa 120
Dnexmpuyeckuil 3apso. dnekmpuzayus 121
meJl. 3aKoH COXpanenust INeKMPULECKO20
3apsoa

50 3axkoH KylioHa — OCHOBHOM 3aKOH JIEKTPOCTATUKU. 122
3axon Kynona — ocHOBHOU 3aKOH 123
INEKMPOCMAMUKU.
3axon Kynona — ocnognou 3akoH 124
INEKMPOCMAMUKU.




o1 Dnekrpuyeckoe noje. HanpsyxeHHOCTh 3JIEKTPUYECKOTO MO, 125
Onekmpuueckoe noe. Hanpsascennocmo 126
9NEeKMPU4ecKo20 NoJil.

Onexmpuueckoe none. Hanpsoicennocmo 127
9NEeKMPU4ecKo20 NOJil.

52 [IpuHUMI Cyneprno3uuyuy nojieu. 128
Ipunyun cynepnosuyuu noneil. 129
Ipunyun cynepnosuyuu noneil. 130
Ilposoonuxu 6 anekmpocmamuyeckom 131
nose.

Jusnexmpuku 6 snekmpocmamuieckom 132
nose.

53 [ToTeHIMAam MEKTPOCTATHYECKOTO OISl U PA3HOCTH MOTEHIIHAJIOB. 133
Tlomenyuanvnas snepaus 3apAxceHHo20 134
mena 8 0OHOPOOHOM . noJle.

Tlomenyuan anekmpocmamuyuecko2o noJis 135
U pasHoCcmb NOMEHYUALO8.

54 CBs13b M@Ky HANPSDKEHHOCTHIO AJIEKTPOCTATUYECKOTO TIOJISI M PA3HOCTHIO OTEHITUAIOB. 136
C6513b MeAHCOY HANPAHCEHHOCMbIO 137
INEKMPOCMAMU4ecKo20 nojis u
DPA3HOCMbIO NOMEHYUATIOB.

Pewenue 3aoau: "Paboma 138
7leKmpu4ecko2o nos'”.

55 DnekTpoeMkocTh. KoHgeHcaTopbl 139
Onexmpoemrxocms. Konoencamopui. 140
Onexmpoemrxocms. Konoencamopui. 141
Ilosmopenue memoi: «Inexkmpocmamuxay | 142

56 KoutpoJabHas padora Ne6 «OCHOBBI 2JIEKTPOCTATUKID) 143

3aKOHBI OCTOSIHHOTO TOKA. | 8/15 |

57 Dnektpudeckuit Tok. 3akoH OMa Jyis yyacTka 1emu. (¢ HCnoJib30BaHueM I (poBoii 144

aaboparopuu RELEON)
Onexmpuueckuit mox. 3axon Oma 0ns 145
yuacmka yenu.

58 Dnexrpuueckue e, CoearMHEHUs TPOBOIHUKOB. (¢ HCMOJIb30BaHHEM UG POBOii 146

aadoparopuu RELEON)
Onexmpuueckue yenu. Coeounerust 147
NPOBOOHUKOB.
59 JladopaTopHas paGora Ne§«3yueHne nocie10BaTeIbHOr0 U MapauieIbHOTO COeTUHEeHMs | 148
MIPOBOIHUKOBY

60 PaGoTta 1 MOIIHOCTH MOCTOSIHHOTO TOKa. 3akoH [[xoyns-Jlenna. 149

61 DnekTpoABMKyIas cuia. 3akoH OMa Juist NOJTHOU LeNH. 151

62 JladopaTopHas paGora Ne9 «M3mepenune D/[C 1 BHYTpEHHEr0 CONPOTUBIIEHUS UCTOYHUKA | 153

TOKA.»
Jlabopamopnan paboma «Onpedenenue 154
3apsa0a 31eKmpoHa. »

63 3aKOHBI MIOCTOSTHHOTO TOKa 155

Pemenue 3anay.
3akonvt nocmosinno2o moka Pewenue 156
3a0au.
3axonwl nocmosannozo moxa Pewenue 157
3a0adu.

64 KonTtposabHnas padora Ne7 «3aKOHBI NOCTOSTHHOTO0 TOK2)) 158

DJIEKTPHUYECKHU I TOK B Pa3JIMYHBIX 2/9

cpenax

65 | Dnextpuueckas npoBoMMOCT 159




11

Pa3IUYHBIX BEIICCTB.
Dnekmpuueckas npo8ooOUMOCHb 160
PA3TUYHBIX 6elyecms. 3a8UcCUMOCMb
conpomuenenuss npo8OOHUKA Om
memnepamypul. C6epxnposooumMocms
66 DNEKTPUUECKUH TOK B PA3IMYHBIX Cpeiax 161
Dnexmpuieckuii mox 8 162
noaynpogoonuxax. Ilpumecnas u
COOCMEEHHAsL NPOBOOUMOCHb. P U N-
nepexoo. /[uoo.
Tpanzucmop.
Dnekmpuueckutl mox 8 163
noaynpogoonuxax. Ilpumecnas u
COOCMBEHHAsL NPOBOOUMOCH. P U N-
nepexoo. /[uoo.
Tpanzucmop.
dnexmpuueckuti mox 6 eakyyme. {uoo. 164
DnekmponHble NYYKU.
DnexmponHo- 1yuesas mpyoxa.
DnexmpuuecKuii mox 8 HUOKOCMSIX. 165
Onexmpoaus. 3axon Papades.
Dnekmpuueckuti mox 8 166
2asax.
Hecamocmosimenvnuiii u
camocmosmenvhwlil pazpao. Inasma.
IMoBTOpeHue 2/4
67 [ToaroroBka k UTOTOBOM pabdoTe. 167
Obobwarowee noemopeHue membl 168
MeXaHuKa.
68 HTorosasi KOHTPO/ILHAs padora. 169-
170
RJIacCC
No yac Venyonenmoviti Ne
ypoKa bazoBblil ypoBeHb ypo
Ka
OCHOBBI 2JIEKTPOAUNHAMHKH 9/18
(mpomoszkeHue)
1 BsaumoeiicTBue TOKOB MarHUTHOE 1osie. MaruutHas uaaykuus. BuxpeBoe nosne. Cuna 1
Amrepa.
[ Ipumepol pewienus 3aday no meme «Cuna 2
Amnepax
2 DneKTpou3MepuTeNbHbIe Tpubopsl. ['poMkoroBoputens. Pemenue 3anay. 3
3 JlaGopatopHas padora Nel «HabnroneHue neiicTBUS MArHUTHOTO TOJISL HA TOK. 4
(c ncionb30Bannem nupposoii 1adoparopun RELEON)
4 Cuna Jlopenua. S)
| |Maznummuwie ceoticmea sewgecmsa. 6
5 Pemenue 3a1ay. 7
Ipumepul pewenus 3a0ay no meme «Cuna | 8
Jlopenya»
6 DnekTpoMarHuTHas UHAYKIHS. OTKPBITHE JIEKTPOMATHUTHON HHAYKIIMK. MarHuTHBIA MOoToK. | 9
Hanpaenenue unoyKyuoHHo2o moxa. 10
IIpasuno Jlenya.
3axon s1ekmpomacHUmHOU UHOYKYUU. 11




I Ipumepul pewenus 3a0ay no meme 3aKoH
91eKMPOMASHUMHOU UHOYKYUU
7 JlaGopaTopuas pagora Ne2 «/3yueHue 31eKTPOMAarHUTHON UHIYKIHIY. (¢ 12
HCIoJb30BaHueM nupposoii 1adoparopuu RELEON)
Buxpesoe anexkmpuuecxoe none. 3/[C 13
UHOYKYUU 8 OBUNCYUYUXCS NPOBOOHUKAX.
Camounodyrkyus. UnoykmusHocme. 14
8 OHeprus MarHUTHOTO MOJIS. 15
Ipumepol pewenus 3adaw no meme| 16
«CamouHoykyus..
Duepeus MazHUMHO20 nois
Dnexmpomaenumuoe none. O6oowenue 17
mamepuana no meme
«DNeKMPOMACHUMHASL UHOVKYUSLY.
9 KonTtpoabHnas paboraNel no teme «OCHOBBI 3J1eKTPOAMHAMMKH » 18
Kone6anus u BOJHBI | 16/42 |
10 CBoOoHBIC M BBIHYK/ICHHBIE KOJIEOaHUs. Y CIIOBHE BOSHUKHOBEHUS KOJICOaHUT. 19
] Ulunamuxa xone6amenvrozo deusicenus. 20
11 lMapmonnueckue konebanus. Jlaboparopuasi padora Ne3 «Onpenenenne yCKOpeHus 21
CBOOOIHOTO TIa/ICHUS TIPY TIOMOIIIA MasTHAKA.
[Ipumepol pewenus 3a0a4 no meme 22
«l apmoHuueckue KonebanHusy
DHepeust KonebamenbHO020 O8UNCEHUS.
Buinyosicoennvle konebanus. Pesonanc.
12 CBoOOoHBIC M BBIHYK/ICHHBIE 3JIEKTpOMarHUTHbIC KosieOanusi. KonebarenbHbIN KOHTYD. 23
13 AHaJIOTHS MKy MEXaHUUECKUMH M 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMH. 24
14 YpaBHEHHUsI, ONUCHIBAIOIINE TIPOIIECCHI B KOJIEOATEIHHOM KOHTYpE. DHEPIrHs 25
K0JIe0aTEeNbHOTO ABHKEHHUS
Ilpumepvl pewenus 3a0ay no meme 26
«l apmonuueckue 31eKmpomMacHUmMHble
KOJleOaHUsL»
15 [Tepro 1 cBOOOIHBIX AIIEKTPUUECKHX Kostebanuit ((popmyina TomcoHa). 27
16  [[lepeMeHHBIN TEKTPUIECKHU TOK. (€ HCHOJIb30BaHHEM U (POBOii 1aGopaTopuu 28
RELEON)
Konoencamop u kamywra, 29
UHOYKMUBHOCMU 8 Yenu
nepemMeHH020 MoKd
Ipumepuvl pewtenus 3a0au no meme 30
«llepemennulii 3n1eKmpuyeckuii moxk»
17 Pe3onaHc B anekTpuueckoil nenu 31
I'enepamop na mpauzucmope. 32
Asmoxonebanus. Pewenue 3a0au.
Ilpumepwvr  pewenus 3aday no| 33
meme «llepemeHnnulil 21eKMPULECKULL MOK»
18 [IpousBoicTBO, IEpeIada 1 UCMOIB30BAHUE IICKTPUUECKON S HEPTUH. 34
[lenepuposanue snexmpuyecroii snepauu. 35




Tpancgpopmamopei. 36
[ Ipumepul pewenus 3a0ay no meme 37
«llepemennulil S1eKMpUdecKutl MoK»
19 MexaHu4eckie BOJHBL. PacnpocTpaHeHME MEXaHWYECKUX BOJIH. XapaKTepUCTUKH |38
BOJTH.
Ilpumepwl pewenus 3a0au no meme 39
«Mexanuueckue 6 0 11 H b1y
Ilpumepywl pewenus 3a0ay no meme 40
«Mexanuueckue 6 0 11 H b1y
Ypasnenue bezyweti 6onnvi. Bonnul 6 cpede. |41
20 3BYKOBBIE BOJHBI. 3BYK. 42
Hnmepgepenyus, oupparxyus 143
ROAPUZAYUSL
MEXAHUYECKUX 80JIH
Ipumepor pewenus 3a0au no meme|44
«Hnmepghepenyus
U OUPpaxKyusi MexaHu4eckux 60aHY
Ilpumepvt pewenus 3adau no meme|4d
«HUnmepghepenyus
U OuUGpaxkyusi MexaHu4eckux 0aHY
21 DIEeKTPOMarHUTHOE T0JIe. DJIEKTPOMarHuTHas BOJIHA. DKCIIEpUMEHTaIbHOE OOHapyKkeHne |46
AIIEKTPOMATrHUTHBIX BOJIH.
ITnomuocme nomoxa snekmpomacHumnozo |47
U3IYYeHUs.
Ipumepwl pewenus 3adau 48
22 Nzobperenue pamno A. C. [TonoBbM. [TpuHITUIBL 49
pammocBsI3u
Mooynayus u demexkmupogarue 50
Ilpumepywl pewrenus 3a0au 51
23 CBO#CTBA AIICKTPOMArHUTHBIX BOJTH 52
Pacnpocmpanenue paouosonn. 53
Paouonoxayus.
Ilonamue o menesuoeHuu 54
24 PazButHe cpencT cBsI3U 55
Ilpumepovl pewenus 3a0au no meme|S6
«DnekmpomazHummsie
8 0 J1 H b1»
Ilpumepovl pewenus 3a0au no meme|ST7
«DnexmpomazHummoie
8 0 J1 H bl»
Ilpumepovl pewenus 3adau no meme|S8
«DnexmpomazHummoie
6 01 H bl»
Ilpumepvr pewenuss 3a0aw no meme(99
«dnexmpomazHumHule
6 01 H bl»
25 KonTtpoabHnas paboraNe2 no reme «KoJsie0aHusi 1 BOJTHbBI» 60




Onruka | 12/30 |
26 CkopocTts ¢ B e Ta. [Ipunnurn I'oiireHca. 3aKkoH OTpakKeHHsI CB € Ta 61
Ilpumepul pewenus 3a0ay no meme «3axon | 62
NPAMONUHEUHO20 PACHPOCMPAHEHUs C6emdl.
3axonvl ompaoicenus ceemay
Ilpumepol pewenus 3a0au no meme «3axkon| 63
NPAMONUHEUHO20 PACHPOCMPAHEHUs c6emd.
3axonvl ompaoicenus ceemay
27 3akoHbI npesomiieHus ceta. [loHoe oTpaxkeHne cBe T a 64
[Ipumeps! pemenus 3a1a4 mo reme «3akoH | 65
npenomiieHus ceera. [loiHoe oTpaskeHue ¢
BeTa»
[Tpumeps! pemienus 3aaa4 mo reme «3akoH | 66
npenomMiieHus ceera. [lomHoe oTpakeHwue ¢
BETay
28 |J/labopaTopHas padota Ned «lI3mepeHune mokasaTess MPeOMIICHHS CTEKIIay. 67
(c ucnoan3zoBanuem nupposoii 1adoparopuu RELEON)
Ipumepul pewenus 3a0au no meme «3akon | 68
npenoMIIeHUsl C8emda.
IIpumepvl pewenus 3a0au no meme «3axon | 69
npenomieHUs ceemd.
29 JIunsel. [loctpoenue uzobpaxkenuit B tuH3e. DopmMyiia TOHKON JIMH3BI. Y BETUYEHUE JINH3BI 70
Ipumepwl pewenus 3a0ay no meme 71
«JTunzol»
IIpumepyl pewienus 3a0ay no meme 72
«/Tunzoly
30 dopmyna uH3bl. JIaGopaTopHasi padora NeS «OmnpeeneHue ONTUIESCKON CHITBI U 73
(OKYCHOTr0 paccTOSAHMS COOMPAOILEH JIMH3EI». (€ HCIMOJIb30BaHNEM IU(POBOIi
aaboparopuu RELEON)
Ipumepwl pewenus 3a0ay no meme 74
«J/Tunzoly
Ipumepul pewenus 3a0au no meme 75
«/Tunzoly
31 Jlucniepcus cBera, MoJsiprU3alus CBETa. 76
| Ilpumepyol pewrenus 3a0au 77
32  |UuTepdepeHirs MEXaHUYECKUX U CBETOBBIX BOJIH. HekoTopbie mpuMeHeHus: nHTepdepeHIry. 78
Ilpumepyol pewrenus 3a0au 79
33 Jludpakius MEXaHUYECKUX M CBETOBBIX BOJIH. J{udpakiroHHas pemerka. 80
Ilpumepwl pewenus 3a0au no meme 81
«HUumepghepenyus u oupparxyus ceemar
Ilpumepol pewtenus 3a0au no meme 82
«HUnmepepenyus u ougpaxyus ceemay
34 JladopaTopuas paGora Ne6 «/I3MepeHne [UTHHBI CBETOBOM BOJIHBD». (€ HCMOJIb30BAHHEM 83
nugposoii 1ad6oparopuun RELEON)
Ipumepvl pewtenus 3a0au no meme 84
«HUnmepgepenyus u ougpaxyus ceema»
35 Bu bl nznyduenuid. ICTOYHHKY cBeTa. 85
Cnexmpbl u cheKmpanbHblil AHAIU3. 86

Jlabopamopuaa paboma Ne7 «Oyenka

UHGDOPMAYUOHHOU eMKOCTNU KOMRAKM OUCKA»
(c ucnosb30BaHHEM HUPPOBOiT
JgabopaTopun RELEON)




36 JlaGopaTopHasi padora Ne8 «Hab:o1eHue CIUTONIHOTO U JINHEWYATOrO CIIEKTPOBY. 87
LlIxana onexkmpomaznummuvix| 88
U3YYUEeHUL. Ungpaxpacnoe,
Vbmpaguoiemosoe u peHmeeHo8cKoe
L3I UEHUS.
Ipumepol pewenus 3a0ay 89
37 KonTpoabnas padora Ne3 no teme «Onruxay 90
OcCHOBBI clIeNMAIBLHOI Teopun 3/6
OTHOCHTEJIbHOCTH
38 | 3aKoHBI AIEKTPOTUHAMHUKH U IPUHIUT OTHOCUTEIBHOCTH 91
Iocmynamuvl meopuu omnocumenvrocmu. | 92
Penamusucmckuu 3axon cnooicenus
cKopocmell.
39 | OcHOBHBIC CIIEJICTBUS U3 MTOCTYJIATOB TEOPHH OTHOCHTEIILHOCTH. 93
Dnemenmol persimueuCcmcKol OUHAMUKU 94
IIpumepul pewenus 3a0au no meme 95
«nemenmsl cneyuaibHol meopuu
OMHOCUMENTLHOCTIUY
40 KontpoabHas pa6oraNed nmo Treme «OCHOBBI CTIENUATbHON TEOPUH OTHOCUTEIbHOCTH» | 96
KBanrtoBast puzuxa 20/50 |
41 3apoxaeHue kBaHToBo# Teopuu. Potosrdpdext. Teopus hororddexra. 97
Ipumepwl pewrenus 3a0ay no meme 98
«Ceemosvie keanmol. Pomospghexm»
42 ®doTtonbl. KopmycKyIsipHO-BOJTHOBOM 1y a J1 ¥ 3M 99
Ilpumepwl pewrenus 3a0ay no meme 100
«Ceemosvie keanmol. Pomospghexm»
Ipumepwl pewenus 3aday no meme 101
«Csemosvie keanmuol. Domosgpgexmy
43 JlaBiieHue cBeTa. XMMHYECKOE ACHCTBUE CBETA 102
Ipumepwl pewenus 3aday no meme 103
«Csemosvie keanmuol. Domosgpgexmy
Ipumepul pewenus 3aday no meme 104
«Cgemosvie kganmoi. Pomoaghgexm»
44 KontponbHas padota «@oTtodddeKT.» 105
45 Crpoenue atoma. OnbiTsl Pezepdopra 106
Keanmoewvie nocmynramur bopa. 107
Mooenv amoma 600opooa no bopy 108
46 Jlazepoi 109
Ipumepul pewtenus 3aday no meme 110
«Amomnas uzuxay
Ipumepwl peuwtenus 3aday no meme 111
«Amomnas uzuxay
47 CtpoeHne aTOMHOTO A1pa. S| IepHbIE CUIIBI 112
Obmennas mooensb 10epHO20 113
83aUMO0elicmeus
48 Duepeusi ces3u AMOMHBIX 50ep 114
Ilpumepul pewienus 3adau no meme 115
«DHepeus ce:A3U amMoMHbBIX A0ep»




Ilpumepol pewenus 3a0au no meme

116
«DHepeus c6:A3U AMOMHbIX A0ep»
49 OTKpbITHE paAUOAKTUBHOCTU. AJb(a-, 6eTa-, raMmma - H3ITydCHUsI. 117
Ilpumepywl pewsenus 3a0au 118
Ilpumepywl pewsenus 3a0au 119
50 3akoH paanoakTUBHOTO pacmasa. [lepuos momypacnana 120
| Ilpumepywl pewenus 3a0au 121
o1 [Ipumeps! penieHus 3a1a4 1Mo TeMe «3aKOoH paIu0aKTUBHOIO pacraa 122
Ipumepovr pewrenuss 3a0au no meme| 123
«3akon
PAOUOAKMUBHO20 PACNAOa»
IIpumepor pewenus 3adau no meme| 124
«3axon
PAoUOaKmMuU8HO20 pacnaoa
52 JlaGopatopnasi pa6ora N9 10 Teme «M3yueHWe TpPEKOB 3apsDKEHHBIX | 125
JaCTHUIL».
IIpumepvr pewenust 3a0au no meme| 126
«3axon
PaoUoaKmu8Ho20 pacnaoa
53 MeTop1 HAOJIFOICHUSI ¥ PETUCTPAIIMN DJIEMEHTAPHBIX YaCTHI] 127
| Ipumepwl pewenus 3adau 128
54 | HckyccTBeHHas pau0aKTUBHOCTb. SIIepHBIC peaKIiu 129
Jlenenue si0ep ypana. Llennas peaxkyus 130
oeneHus
enenue si0ep ypana. Llennas peaxyus 131
Oenenus
55 SnepHblii peakTop 132
Tepmosioeprnvie p e a K Y uu 133
Tepmosioeprnvie p e a K y uu 134
56 [IpuMeHeHue AIepHOM SHEPTUN 135
Ilpumepwl pewenus 3a0au no meme 136
«A0epHvle peakyuuy
Ilpumepwl pewenus 3a0au no meme 137
«loepnvie peaxyuuy
57 N3oromnsl. [Tonydyenue u npuMeHeHNE PaIMOAKTUBHBIX M 3 O T OI1 O B 138
| | Ilpumepyol pewrenus 3a0au 139
58 buonoruueckoe neiicTBue painoakTUBHBIX U3ITy4EHHMA 140
| | Ilpumepywl pewrenus 3a0au 141
59 Tpu 3Tana B pa3BuTHM GU3MKU 3JIEMEHTAPHBIX YaCTHIL 142
Omxpvimue nozumporna. Anmuvacmuyol 143
JI en m onvi. Adponsi. Keapku 144
60 KonTposabHas padora Ne5 no teme «KKBantoBasi pusukar 145
Crpoenue BeesieHHO¥ 54/94u |
61 Bunumeie aBmxenns HebecHbIX Tell. 3akoHbl Kerutepa. 146
| | Cucmema 3emnsn—Jl yn a 147
62 | dusnueckas npupoja IiaHeT U MajibIX Ted. COIHEYHOM CUCTEMBI. 148
Qu3zuueckas npupooa niaLem u Maablx 149
mein. Conneunol cucmembi.
Qu3zuueckas npupooda niarem u manvix men. | 150

Conneunoul cucmemeol.




63 Connue. OcHOBHBIE XapaKTepucTUKH 3BE3/1. BuyTpennee crpoenue CosHila u 3B€ 371 151
Deontoyus 36€30: podrcOeHUe, HCU3HDL U 152
cmepmb 36630
Mneunvui Ilymv — nawa I'arnaxmuxa 153
64 lNanaxktuku. Ctpoenue u 3BoJronus Beenennoit 154
Ilpumepwl pewenus 3a0au no meme 155
«Acmponomus»
Ilpumepwl pewenus 3a0au no meme 156
«Acmporomusy
65 KonTposabHas padora Ne6 mo Teme «ACTPOHOMHUS» 157
66-68 [[loBTOpeHue 158-

170
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	Личностные результаты в сфере отношений обучающихся к России как к Родине (Отечеству):
	Личностные результаты в сфере отношений обучающихся к закону, государству и к гражданскому обществу:
	Личностные результаты в сфере отношений обучающихся с окружающими людьми:
	Личностные результаты в сфере отношений обучающихся к окружающему миру, живой природе, художественной культуре:
	Личностные результаты в сфере отношений обучающихся к семье и родителям, в том числе подготовка к семейной жизни:
	Личностные результаты в сфере отношения обучающихся к труду, в сфере социально- экономических отношений:
	Личностные результаты в сфере физического, психологического, социального и академического благополучия обучающихся:
	Планируемые метапредметные результаты освоения ООП
	1. Регулятивные универсальные учебные действия Выпускник научится:
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	Выпускник на углубленном уровне получит возможность научиться:
	Механика
	Молекулярная физика и термодинамика
	Электродинамика
	Основы специальной теории относительности
	Квантовая физика. Физика атома и атомного ядра
	Строение Вселенной
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	Основы специальной теории относительности (1)
	Квантовая физика. Физика атома и атомного ядра (1)
	Строение Вселенной (1)
	Примерный перечень практических и лабораторных работ (на выбор учителя)
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