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PABOYAS ITPOI'PAMMA 11O ®U3UKE

B PAMKaX PerioHAJIbHOro npoekra « Touka pocra»
10-11 xnaccnl

1.IlnannpyemMble pe3yabTaThbl OCBOCHHS YUeOHOro npeaMera «Du3uka.

[Iporpamma  oOecrieunBaeT  JOCTHIXKEHHE  CIEAYIOIIHUX  PE3YJIbTAaTOB  OCBOCHMS
00pa3oBaTebHON MPOTPaMMBI CPEeTHETO 001Iero 00pa3oBaHus:

1.1. TMYHOCTHBIE:

* YMEHHUE YIPABIIATH CBOECH IMO3HABATEIBHON AEATEIBbHOCTBIO;

* TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHWIO, B TOM 4YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUU BCEU KU3HH; CO3HATEIBHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIHON MPO(HeCcCHOHATBHON U 001IIECTBEHHOM e TETbHOCTH;

* YMEHHE COTPYJHMYATH CO B3POCIBIM, CBEPCTHUKAMH, JETbMH MIIQJIIErO BO3pacTa B
00pa30BaTeNIbHOM, yUeOHO-UCCIIEI0BATENbCKOM, POEKTHON U IPYrUX BUJAX ACSTEIBbHOCTH;

* CQOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH; OCO3HAHWE 3HAYMMOCTH HAyKHW, BIAJACHHS JOCTOBEpHOW wuH(pOpMaiuen o
MepeOBBIX  JOCTMIKEHHUSX M OTKPBITHSIX  MHPOBOM M OTEUECTBEHHOW  HAYKH;
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 YCTpOWCTBE MHpa W OOIIECTBA; TOTOBHOCTh K
Hay49HO-TEXHUYECKOMY TBOPUYECTBY;

* YyBCTBO TOPAOCTH 32 POCCUNCKYIO (DPU3NUYECKYIO HAYKY, TYMAaHU3M;

* NIOJIOKUTENIbHOE OTHOIIEHHE K TPYNY, LIEJIEYyCTPEMIIEHHOCTD;

* DKOJIOTUYECKasi KyJIbTypa, OepekHOe OTHOUIEHHE K PpOJHOM 3emiie, HPHUPOIHBIM
6orarcrBam Poccun u Mupa, MOHMMaHHE OTBETCTBEHHOCTH 33 COCTOSIHME MPUPOIHBIX PECYPCOB
Y Pa3yMHO€ IPUPOIOIOIb30BAHNE.

1.2. meTanpeaMeTHbIE:

1) oceoenue pezynsamusHbix YHUGEPCAILHBIX YHUEOHBIX OCHCMEUIL:

* CAMOCTOSITENIHO OMNpPENeNsITh LEeIHU, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/1a4Hl B
00pa30BaTeNIbHOM 1eATEIBHOCTH U KU3HEHHBIX CUTYAIUsX;

* OLICHMBATh PECYPCHI, B TOM YHUCJE BpeMs U JIpyrue HeMaTepHallbHbIE PECYPCHI,
HE0OXO0IUMBIE JUIsl TOCTHKEHUS MIOCTaBICHHOM paHee 1IeNu;

* COIMOCTABJIATH UMEIOIINECS] BOBMOXHOCTU M HEOOXOTUMBIE Uil JOCTHKEHHS LIeNU
pecypcesl;

* OINPEJEINIATh HECKOJIBKO IMyTE€H JOCTUKEHHUS TOCTaBICHHOM LIEIH;

* 33J1aBaTh NapaMeTPbl U KPUTEPHUH, 10 KOTOPHIM MOKHO OIPEAEIUTh, YTO LIEJIb
JNOCTUTHYTA;

* COIMOCTABJIATh MTOJYYEHHBIA PE3YNbTAT JEATEIbHOCTH C OCTABJICHHOMN 3apaHee LENblO;

* OCO3HaBaThb MOCIEACTBUSA JOCTUKEHUS IIOCTaBJIEHHOM LEIM B  JI€ATEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYXKAIOUIUX JTIOCH;

2) oceoenue no3HAGAM ENbHBIX YHUBEPCATLHBIX YUEOHBIX OCUCHBUIL:

* KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO C PA3HBIX MO3UIIHIA;

* pacmo3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B HH(POPMAITMOHHBIX UCTOYHHUKAX;

* ICIIOJIb30BaTh PA3JIMUYHbIE MOJEIBHO-CXEeMAaTHUYECKUE CPEACTBA IS MPEACTABICHUS
BBISIBIICHHBIX B HHPOPMAITMOHHBIX UCTOYHUKAX MPOTHUBOPEUNIL;

* OCYIIECTBIISITh Pa3BEPHYTHIM WH(MOPMAIIMOHHBINA TIOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE
(yueOHBIC M TTO3HABATENBHEIC) 32/1a4H;

* UCKATh U HAXOAUTh 0000IEHHBIE CIOCOOHI pElICHHs 3a1a4;
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* IPUBOAUTH KPUTUYCCKUC apPIr'yMCHTBI KaK B OTHOIICHUU CcOOCTBEHHOI'O CYXXACHHA, TaK U
B OTHOLLIEHUU JAEHUCTBUM U CYKJICHUHN IPYroro 4eji0BEKa;

* aHAJM3UPOBATH U IPEOOPA30OBHIBATH MPOOIEMHO-TIPOTUBOPEUHBHIC CUTYAIIHH,

* BBIXOJWUTH 3a paMKHU y‘-I€6HOI‘O npeaMeTa U OCYHCCTBJIATH I.[CJICHaHpaBJIeHHBIf/'I TIOUCK
BO3MOXHOCTH IIKPOKOIO IEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS;

* 3aHUMAThb Pa3HbIC IO3UIIMU B TT03HABATEIILHOM JACATCIBbHOCTHU,

3) océoeHue KOMMYHUKAMUBHBIX YHUBEPCATIbHBIX YUEOHBIX OCliCH Uil

* OCYLIECTBIISITh JIEJIOBYI0 KOMMYHHUKAIIMIO KAaK CO CBEPCTHUKAMHU, CO B3pOCIBIMU (Kak
BHYTpHU 00pa30BaTesIbHOM OpraHu3aluy, Tak 1 3a €€ mpelieaMu);

* IPU OCYILECTBJICHUH T'PYNIOBON pabOThl OBITh KaK PYKOBOJUTENIEM, YIEHOM MPOEKTHOM
KOMaH/bI B Pa3HBIX POJIAX (reHepaTopOM I/II[eﬁ, KPUTUKOM, UCIIOJIHUTECIICM, IMTPE3CHTYIOUMIUM U T.
1.);

* pa3BEPHYTO, JIOTUYHO U TOYHO M3JaraThb CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHHEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

* paClio3HaBaTb KOH(bJ'II/IKTOFCHHBIG CUTyalluu U NpeaoTBpaliaTb KOH Thl A0 HUX AKTUBHOU
¢a3bl;

* COTJIAaCOBBIBATh TO3WIIMM WICHOB KOMaHABI B Tporecce paboThl Haa oO0muM
MIPOTYKTOM/pEIICHUEM;

* MIPEACTABIATh MYOJUYHO PE3yJIbTaThl HHAUBUAYAJIBHON U IPYNIIOBON NEATEIHHOCTH KaK
nepeJl 3HaKOMOM, Tak U Mepe]l HE3HAKOMOW ayJIuTOPUEH;

 oa0MpaTh MapTHEPOB JUIsl JIEIOBOM KOMMYHHUKAIlMM, HCXOIS M3 COOOpakeHUi
pPe3yIbTaTUBHOCTU B3aUMOJCUCTBUS, & HE JINUYHBIX CUMITATHH;

* BOCIIPUHUMATh KPUTHYECKHE 3aMeUaHus Kak pecypc COOCTBEHHOTO pa3BUTHS;

* TOYHO U EMKO (POpPMYIHpOBaTh KaK KPUTHUYECKHE, TaK U OJOOpHUTENbHbIE 3aMEYaHUs B
aZpec IpYyrux JIIOJACH B paMKax JIeJIOBOW M 00pa30BaTeIbHOM KOMMYHHUKAIUH, 30eras Mpu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CYKICHUH.

1.3. mpeaMeTHBIE:

B pe3yJibTaTe U3yYeHHs] Kypca (pU3MKH HA YPOBHE CpelHero o0mero oopa3oBaHust
BBINYCKHHMK Ha 0230BOM YDOBHE HAYYMTCH:

* OOBACHATH Ha IPUMEPAX POJIb U MECTO (PU3UKU B (GOPMHUPOBAHUH COBPEMEHHON HAyUHOU
KapTUHBl MHUpPAa, B pPa3BUTHM COBPEMEHHONW TEXHUKM M TEXHOJIOTMH, B MPAKTUYECKOU
NESATENbHOCTH JIFOJIEH;

* IGMOHCTPUPOBATh Ha MpHUMEpax B3aWMOCBS3b MEXAYy (GU3UKOM U JIpyruMu
€CTECTBEHHBIMU HayKaMU;

* YCTAQHAaBIIUBaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJCHUN U MPUMEHSATH OCHOBHBIE
(buznuecKkue MOJIH ISl UX ONMCAHUS U OObSICHEHUS;

* HCTIOJb30BaTh HWHGOPMALUI0 (PUINYECKOTO COJACpKAHUS TMPH PEIICHUU Y4EOHBIX,
MPAKTUYECKUX, MPOEKTHBIX U HCCIENOBATENbCKUX 3aJad, HHTErpupys uHbopmamnuio u3
Pa3IMYHBIX HCTOYHUKOB U KPUTUUYECKH €€ OLICHU-

Bas;

* pa3nuYaTh U yMETh UCMOJIB30BaTh B YU€OHO-HCCIEA0BATEIHCKON NEATEIHHOCTH METOIbI
HAyYyHOTO TIO3HAHWs (HAONIONEHWE, OMHCAaHWEe, HW3MEpPEHHE. SKCIEPHUMEHT, BBIIBIKECHUE
TUTOTE3bI, MOJACTUPOBAHUE U T. 1.) U (POPMBI HAyYHOTO TMO3HAHUS ((PaKThl, 3aKOHBI, TEOPHUH),
JNEMOHCTPUPYS HAa TPUMEPAX UX POJIb U MECTO B HAYYHOM [MO3HAHHY;

. BBIMIOJIHATE TPSIMbIE M KOCBEHHbIE HW3MEPEHUS (U3UUYECKUX BEIMYHH, HCIONIb3Ys
oOopynoBanue uznueckoit madopatopun «Touka pocta», BbIOHpas U3MEPHUTEIbHbIE TPUOOPHI
3



Cc y4éToM HEOOXOAMMOH TOYHOCTH HW3MEPEHUil, IMJIAaHUPOBAaTh XOJ HU3MEPEHHH, MOJIy4aTh
3HAUEHUE U3MEPSEMON BEJIIMYMHBI U OLEHMBAThb OTHOCUTEJBHYIO IOIPEIIHOCTH 110 33JaHHBIM
dbopmynam;

* IPOBOJUTH  HUCCIENOBAHHUS  3aBHUCHUMOCTEH MEXAy (HU3NYECKUMHU  BEITUYMHAMH:
BBIIIOJIHATh M3MEPEHMs, Ha OCHOBE HCCIIEOBAHMS OIPENENSITh 3HAUYEHUs [apaMeTpoB,
XapaKTEepU3YIOIIUX JaHHYI0 3aBUCHUMOCTb MEXAY BEIMYMHAMU, U JEJaThb BBIBOJI C Y4ETOM
IIOIPEIIHOCTEN U3MEPEHU;

* UCNOJb30BaTh JIISl OINUCAHUS XapakTepa MPOTEKaHHWd (PU3MYECKUX IMPOLECCOB
(bu3nvecKre BEIMYMHBI U B3aUMOCBSI3b MEX/Ty HUMU;

* UCNOJb30BaTh JUISl OINMCAHUS XapakTepa NPOTEKaHHs (PU3UUYECKUX IPOLECCOB
(u3nuecKue 3aK0HbI ¢ YYETOM I'PAHULl UX TPUMEHUMOCTH;

* pemiaTh Ka4eCTBEHHbIE 33J1aui (B TOM YHUCIIE U MEXIPEIMETHOIO XapaKTepa): UCIOJb3Ys
Mozenu, (pu3nueckue BEIMYMHBI U 3aKOHBI, BBICTpauBaTh JIOTUYECKUE ILIETIOYKH OOBACHEHUS
(moka3zarenbCTBa) MPEAJIOKEHHBIX B 3aJja4ax MPOLECCOB (SBICHUI);

* pemiath pacuéTHbIE 33aYH C SIBHO 3aJlaHHOM (PM3MYECKOM MOJIENbI0: Ha OCHOBE aHaJIN3a
YCIIOBUS 331a4l BBIAEIATH (PU3UYECKYIO MOJIENb, HAXOUTh (pU3HUecKre BETUYMHBI U 3aKOHBI,
HEO0OXO0IMMBIE U TIOCTATOYHbIE Ui €€ pelIeHHs], TPOBOIUTH PACUETHI U OLEHUBATH MOJYUE€HHBIH
pe3ynbTarT;

* YUUTHIBATh T'PAaHUIBl IPUMEHUMOCTH H3YyYEHHBIX (U3UYECKUX MOJENEeH MpU pelieHuu
(bu3MYECKUX U MEXKITPEIMETHBIX 3a7ay;

* HCIIOJIb30BaTh MH(OpPMALMIO U MPUMEHSTh 3HAHUS O MPHUHIMIAX PabOThl U OCHOBHBIX
XapaKTepUCTUKaX HM3YUYEHHBIX MalllMH, NPUOOPOB W JPYIHMX TEXHUYECKUX YCTPOWCTB IS
pelIeHUs TPaKTUYECKUX, Y4eOHOUCCIIE0OBATENbCKUX U MTPOEKTHBIX 3a/1a4;

* HCIIOJIb30BaTh 3HAHUS O (PHU3HUECKUX 00BEKTaX U Mpolleccax B MOBCEAHEBHON KU3HU IS
obecrieueHrst 0€30MaCHOCTH TIPH OOpalieHuu ¢ MPUOOpaMH M TEXHHUYECKHUMHU YCTPOMCTBAMHU,
JUI COXPAHEHHUS 3JI0pPOBbS U COOJIIOJCHUS HOPM DKOJIOTMUECKOTO MOBEICHHS B OKpY)Karolien
cpene, Uisl IPUHATHUS PEIICHUH B IOBCEITHEBHOM KU3HMU.

6bINYCKHUK HA 0A3080M YPOGHE NOAYHUUM 803MONCHOCHL HAYUUMbCA:

* NOHUMAMb U OOBACHAMb YEOCMHOCMb QU3UYECKOlU meopuu, onpeoesims cpaHuyvl eé
NPUMEHUMOCTIU U MeCMO 8 ps0Y Opy2ux Quauieckux meoput,

* gnademv  NpUEMAMu  NOCMPOEHUSI Meopemudeckux O0oKa3amenibCms, a makKice
NPOCHO3UPOBAHUSI 0COOEeHHOCMell NPOMeKaHUs QU3UYeCKUX sA8IeHUll U NPOYecco8 Had OCHOGe
NOJIYYEeHHbIX Meopemuieckux bl80008 U O0KA3amenbCme,

* Xapakmepuzoeams — CUCMEMHYIO  C653b  MedCOy OCHOBONONALAIOUUMY — HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8peMsl, Mamepus (6ewjecmso, noie), 0sudCeHuUe, CUId, IHEPIUsL;

* gbl0GUCAMb  2UNOMe3bl  HA  OCHO8e  3HAHUA — OCHOBONONALANWUX — (DUBULECKUX
3aKOHOMEpPHOCmel U 3aKOHO8,;

* CaMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb (U3UYECKUe IKCHePUMEHMbL;

* Xapakmepuzosams  2100aibHble  NPoONeMbl,  Cmoswue neped  4en08eyecmeoM
(sHepeemuueckue, cvlpbegule, IKoN02UYECKUe) U POlb PUIUKU 8 PelueHUU IMUX NPooaem,

* peuiamsv NPAKMUKO-OPUEHMUPOBAHHble, KAYeCmeeHHble U pacuémmuvie ¢husuyeckue
3a0ayu ¢ 8blOOpoM (huzuuecKkou MoOoenu, UCNONb3YS HEeCKOIbKO (QU3UYeCKUX 3aKOHO8 Uil
Gopmyn, ceazviearOWUx uzgecmHvle uauuecKue GeNUYUHb], 8 KOHMEKCMe MeHCnpeoMemublx
ceszell;

* 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIUKYU U3YYEHHBIX MAULUH, YCIMPOUCME,



* 00BACHAMY YCL08USL NPUMEHEHUST PU3UUecKUx mooenell npu peueHuu Guuieckux 3a0ad,
HAaxoo0ums a0ekeamHyro npedsiodceHHOU 3adaie huzuiecKyro Mooeib, papeuams npooiemy Kax
HA OCHOBE UMEIOWUXCS 3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

2. Conep:xkanme kypca «®@usuka»

ba3zoewiit yposens

DuU3UKA M eCTeCTBEHHO-HAYYHbI MeTO/I MO3HAHUS MPUPOIbI

dwusnka — pyHIaMeHTaIbHAs HayKa o rpupoje. Haydnsril MeTos mo3HaHus.

Mertoapl uccienoBanus GU3NIECKUX sBICHUN. MoaenupoBanue GU3NIECKUX SBICHUN U
nporeccoB. Hayunsie (akThl u runore3sl. @u3nyueckre 3aKOHbI U TPAHUIIBI UX PUMEHUMOCTH.
dusnyeckue TEOPUM W TPUHIUN cooTBeTcTBUs. Dusmyeckne BenuuuHbl. [lorpemHoctu
M3MepeHui Quanueckux BeAMYMH. Posib W MecTo ¢Gu3nKu B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTHHBI MUpPA, B IPAKTUYECKOMN AEATEIBHOCTH JTIOAEH. Dusuka u Kyiemypa.

Mexanuka

I'panuubl  TPUMEHMMOCTHM  KJIACCMYECKOW  MexaHukd. IIpocTpancTBO W Bpems.
OTHOCHUTENBHOCTh MeXaHudeckoro aBmkeHus. Cucrembl orcuéra. CkansipHble U BEKTOPHBIE
¢uznueckue BenuuuHbl. Tpaektopus. Ilyre. Ilepememenne. CkopocTh. YcKopeHue.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSIMOJMHENHOE NIBM)KEHHE. PaBHOMEpHOE IBUKEHHE IO
OKPYXHOCTH.

Bzaumopericteue Tten. fBnenume wuHepumu. Cwia. Macca. HMHepuuanbHbIE CHCTEMBI
oTcuéra. 3akoHbl AuHamMuku Hprorona. Cuiia TsbkecTH, Bec, HEBECOMOCTb. CHIIBI yIPYroCTH,
CWIBl TPEHHUs. 3aKOHBI: BCEMUPHOrO TATOTEHHMdA, ['yka, TpeHus. ZHcnonvzoeanue 3aKoHO8
MEXaHUKu Ons OObACHEeHUA OBUNCEeHUs HeOecHbIX men U Ond  pa3sumus KOCMUYECKUX
uccne0o8aHull.

Nmnynbec MatepraibHOM TOYKH U CUCTEMbL. IMIyIbC CUIIbI. 3aKOH COXpaHEHUS
uMITysibca. Mexanndeckas padbota. MomHocTh. MexaHndyeckasi SHEPTUsIMAaTEPHAIBHOW TOUKH U
CUCTEMBbI. 3aKOH COXpaHEHUsI MeXaHn4eckoi sHepruu.PaboTa cuiibl TAHKECTH U CHIIBI YIPYTOCTH.

PaBHOBecue MarepuanbHOM TOYKH M TBEPAOTO Tejaa. MOMEHT CHilbl. Y CIIOBHS paBHOBECHSI.
PaBHoBecue xuakocTH U raza. [laBienue. Jeusicenue sxcuoxocmu.

MouiekyJasipHasi (pU3UKa U TEPMOJAUHAMUKA

MouiekynsapHO-KUHETHYECKas Teopus (MKT) CTPOSHHS BEUIECTBA U €€ dKCIIEPUMEHTAIIbHBIE
JoKa3aTeNnbeTBa. TemuoBoe paBHOBecwe. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpenHei
KMHETUYECKON 3HEPruu TEIUIOBOIO JIBUKEHHMS 4YacTHUI] BeulecTBa. Mojenb WIealbHOrO rasa.
JlaBneHue ra3za. YpaBHEHUE COCTOSIHUS UACAIBHOIO raza. Y paBHeHue MenaeneeBa-Knaneipona.
["a30BbI€ 3aKOHBI.

ArperaTtHble COCTOSIHMSI BEIIECTBA. B3auMHble MpeBpalieHusi >KUAKOCTH U Tasa.
Braosicnocms  6030yxa. Mopenb  cTpoeHus kuakoctedl. IloBepXHOCTHOE  HATSKEHUE.
Kpucrannumaeckue u amopdHsle Tena.

Buytpennsis sHeprus. Paborta u Teromnepenadya Kak crocoObl M3MEHEHUs BHYTpEHHeEH
SHEepruu. YpaBHeHHe TeruioBoro Oamanca. [lepBwiii 3akoH TepMoauHamuku. HeoOpatumocTh
TeroBbIX npoiieccoB. [Ipunnuns! aeiictBusa u KIIJ{ TennoBeix Mamms.

OCHOBBI 3JIEKTPOAMHAMHUKH

DIEKTPUYECKUE 3aps/ibl. 3AKOH COXPAaHEHMSI SJIEKTPUUYECKOTO 3apsiaa. 3akoH KynoHa.

Dnekrpuyeckoe noJsie. Hanpsoxk€HHOCTh M MOTEHLMAN 3JEKTPOCTaTUYECKOro nouist. Jlunuu
HaNpsHKEHHOCTH M AKBUINOTEHLMAJIbHBIE MOBEPXHOCTH. [IpMHIUI Cynmepno3uluu MOJIeH.
IIpo6ooHuKu u OusIeKMPUKUB dNIeKmpuieckom noje. INeKTpoéMrocTs. Konaencarop.



[TocTtosHHbIN 3nexTpuueckuid Tok. Cuna Toka, Comportusiienue. IlocinenoBarenbHoe u
[apajuleJIbHOE COEIUHEHUE NPOBOJHUKOB. 3akoH Jxoyna-JleHua. DneKTpoABMKYILAs CHIIA.
3akon OwMa i TOJHOW UeNu. OJIEKTPUYECKUH TOK B TMPOBOJHUKAX, DIEKTPOIUTAX,
IIOJIYIIPOBOJIHUKAX, Ta3ax U Bakyyme. Ceepxnpoeooumocms.

MaruauTHO€E nosne. Bektop MHAYKIIMU MarHMTHOrO mnoJist. JIedcTBMEe MarHUTHOTO MOJIA Ha
MPOBOJIHUK C TOKOM M JIBIXKYIIYIOCS 3apstkeHHYI0 yactuily. Cuiia Amrepa u cuia Jlopenna.
MaruuTHbIE CBOMCTBA BEILECTBA.

SIBneHue 3neKTpOMarHUTHOM MHIAyKUMH. MaruutHelii notok. [IpaBuno Jlenna. 3akon
AJIEKTPOMArHUTHOM MHAYKIMU, SIBIeHUE caMOMHAYKIUMU. VHIYKTUBHOCTD. DIEKTPOMArHUTHOE
noJse. nepaus NEeKMpPOMASHUMHO20 NOJIAL.

Kosiebanusi 1 BOJIHBI

Mexanuveckue kosebanusi. ['apmonuueckue koisiebanus. CBoOOJHBIEC, 3aTyXarollue,
BBIHYKJIEHHBIE KOoJieObanus. [IpeBpaienus sHeprun npu kojaedbanusx. Pezonanc.

OnexTpoMarHuTHble Kojiebanus. KoneOatenbHblil KOHTYp. IlepeMeHHBINH 3eKTpudecKuil
TOK. Pezonanc 66 snexmpuueckoi yenu. Kopomroe 3amvixanue.

Mexanuveckue BOJIHBL. [IpofonpHbIe W mornepedHbie BOHB, CKOPOCTh W JIJTMHA BOJIHEI.
Humepgepenyus u ougppakyus. Snepeus 801Hbl. 38yK08blIE BOJIHDL.

DJIEKTpOMarHuTHbele  BOJIHBL.  (CBOWCTBAa  3JIEKTPOMAarHUTHBIX  BOJH. JlMamasoHsbl
ANIEKTPOMATHUTHBIX U3TYyYEHUN U WX MPAKTHIECKOE TPUMEHEHHE.

Onruka

I'eomerpuueckas ontuka. CKOPOCTh CBETa. 3aKOHBI OTPAXEHUSI U TPEJIOMIICHUSI CBETA.
dopmya TOHKOH TUH3BI. BoTHOBBIE CBOMCTBA CBeTa: quctepcusi, nHTepdepeHius, nudpakius,
MOJISPU3ALUSL.

OcHOBBI crIEHAIBLHON TEOPUU OTHOCHTEIBHOCTH

[TocTynaTel TeOpUM OTHOCHUTENBHOCTH W CIEACTBUS M3 HUX. VIHBapMaHTHOCTh MOZIYINS
CKOPOCTH CBETa B BaKyyMe. DHeprusi mokosi. CBs3b MacChl M SHEPTHH CBOOOTHOW YaCTHIIBI.

KBanToBas pusuka. ®u3uka aroMa 1 aTOMHOI0 s/pa

I'mnoreza M. Ilnanka. ®otosnekrpuyeckuid 3¢dekr. onbiTel CToJIeTOBA, 3aKOHBI
dbotodddexra. VYpaBHenue OiHmTeHA. DPOTOH. KOpHyCcKyIspHO-BOJHOBOW  JTyalH3M.
Coomnouwenue neonpedenénnocmetl I etizendepea.

[InanerapHas moxaens atoma. OOBsICHEHHE JIMHEHYATOrO CIIEKTpa BOJOPOJa HAa OCHOBE
KBaHTOBBIX MOCTyIaTOB bopa.

CocraB ¥ CTpOEHUE aTOMHBIX sI/Iep. DHEPIusl CBSI3U aTOMHBIX sA1iep. BUibl painoakTUBHBIX
MpEeBpaIICHUH aTOMHBIX sJep. 3aKOH pagUOAaKTUBHOro pacnana. fAnepueie peakuuu. lllennas
peakuus aeneHus saep. [lpumernenue adeproii s3Hepeuu.

DneMeHTapHble yacTullbl. OyH/1aMEeHTAJIbHbIE B3aUMO/ICUCTBHUS.

Crtpoenne BcesieHHoit

ConHeyHass cucTeMa: IJIaHEThl U Majble Tena, cucteMa 3emus-Jlyna. CtpoeHue u
spommonust Comana u 38€371. Knaccudukanus 38€31. 3BE3/1bI U MICTOUHUKU UX SHEPTUH.

lNanaktuka. CoBpeMeHHbIE TPEICTABICHUS O CTPOEHUU U 3BOJIIOIIMHU BeeneHHoil.



3. TemaTn4eckoe IJIAHUPOBAHUE

C YKa3aHUEM KOJIUYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0il TeMbl

10 kaace

Ha3zBanmue
TeMBbI

Conepxanue

Ko
J-BO
4acoB

dusuka u
€CTECTBEHHO-
Hay4HBIN METOJ
ITO3HAHUS IIPUPOJIBIL.

®uzrka — pyHAaMeHTaIbHas HayKa O IPUpPOJIE.
Hayunbiii meton nmo3Hanug. MeToabl HCClEA0BaHUSA
¢usnueckux sBieHu. MonenupoBaHue (GpU3MYECKIX
ABJICHUM M 1npoueccoB. @DU3NYECKHE BEIMYHHBI.
[lorpemnoct u3MepeHuil (U3MUECKUX BEIMUYHUH.
®u3n4ecKue 3aKOHbI U TPAHULBI X TPUMEHUMOCTH.

®u3n4ecKue TEOPUU U MPUHIMI COOTBETCTBHUS.

Ponrs um wmecto ¢usumku B QopmupoBaHUU
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MuUpa, B
MIPAKTUYECKOU IEATEIBHOCTH JIFOIEH.

Mexanuka

30

Kunemamurxa

Mexanndeckoe aBmkeHme. CrucrteMnl OTCUETA.
CkamsipHble W BEKTOpPHBIE (U3MYECKUE BEINYUHBI.
MarepuanbHas Touka. [locTynarenbHoe IBUXKEHHUE.
Tpaekropusi, myTh, MNEpEMEIICHNE, KOOPAMHATA,
MOMEHT BpPEMEHH, IPOMEXKYTOK BpPEMEHHU. 3AKOH
OTHOCHUTEIILHOCTH JIBHYKEHUS. PaBHOMEpHOE
MPSMOJIMHENHOE JIBUKEHUE. CkopocTthb
PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHHUS.

YpaBHeHHE paBHOMEPHOTO IBIKEeHUs. ['paduku
PaBHOMEPHOTO JBUKEHUS,

HepaBnomepHoe nuxenne. CpeHsis CKOPOCTb.

MrHoBeHHast CKOpOCTb. VYckopenue.
PaBHOyCKOpEHHOE JIBH)KCHUE. YpaBHenue
PaBHOYCKOPEHHOIO JIBUKECHMSL. ['paduku
PaBHOYCKOPEHHOTO JIBM)KECHHUSI.

JIBU>KEeHHE 1O OKPYKHOCTH C TOCTOSIHHOH IO
MOJYJIKO CKOPOCTBIO.

LlentpocTpemurenbHOE
YCKOpEHHUE. Jlabopamopnas
paboma

1.M3yueHnue nBUKEHUS Tela IO OKPYKHOCTHU

3axonwi
OUHAMUKU
Hvromona

SIBnenue WHEPLUH. Macca u CcHuIIa.
HNuepuuaneublie cuctembl orcuéra. B3aumonencrsue
ten. Cnoxxenue cui. [lepBblif, BTOpoil U TpeTuit
3aKoHbI HproTOHA.




Cunvl 8 3aKoH BCEMHUPHOTO TATOTCHHUSL. 64
MexaHuKe I'paBuTannonHas nocrosiHHas. Cuna Tsokect. Bec n
HeBecoMocTh. Cuibl ynpyroctu. 3akoH ['yka. Cuibt
TPEHUSI.
Jlabopamopuvie pabomol.
2. N3mepenue :KECTKOCTU NPYKHUHBI.
3. WN3mepenue ko3dduumenta TpeHus
CKOJIbXKEHUSI.
3akon Wmnynec  Tema. HWmnynabc  cunbl.  3akoH 34
coxpaneHus COXpaHEHUs UMITYJIbca. PeakTUBHOE BUKEHUE.
umnynvea
3akon Pabora cumel. MomHocTs. Kunernueckas 44
coxpaneHus SHEPTHS.
MexaHu4yeckou Pabora cunbl TsokectH, IloTeHmumannHas
9Hepauu SHEprus Teja B rpaBUTAllMOHHOM noJjie. PaboTa cuibl
ynpyroctd.  lloTeHnmanbHass  3HEprus  yOpyro
ne(pOpMUPOBAHHOTO  Teda. 3aKOH  COXpaHEHUs
MEXaHUYECKON YHEPTUH.
Jlabopamopnas paboma:
4, Nzyuenune 3aKOHa COXpaHEHHUS
MEXaHUYECKON SHEPTUH.
Cmamuxka PaBHOBecue MarepuaibHOM TOYKH M TBEPAOTO 3y
Tena. Buabpl paBHOBecusA. YCIOBHUS PaBHOBECHS.
MOMEHT CHUIIBL.
Jlabopamopnas paboma:
5. M3ydeHue paBHOBECHUs TeJla MOJ JICUCTBUEM
HECKOJIbKUX CHUII
Ocnosvl HaBnenme. 3akon Ilackans. PaBHOBecue 34
2UOPOMEXAHUKU KUAKOCTHU U Ta3a. 3akoH Apxumena. [InaBanue ten.
i Monekyasipaasi Gpu3uKa ¥ TEPMOAMHAMUKA 18
OcHosvl MounekynspHo-kuHetnueckas Teopusi (MKT) 44
MOJIeKy- CTpOEHHUSl BelecTBa M €€ OSKCIIepUMEHTAIIbHBIC
nsApHOKUHemy | NOKa3aTeIbCTBA. BbpoyHnoBckoe JIBUYKCHUE.
yeckoll meopuu | Temueparypa u TemioBoe pasHoBecue. Illkabl
(MKT) Henbcus u KenbBuHa.

AOcomoTHas TeMIieparypa Kak Mepa CpeaHei
KMHETUYECKON DHEPIUU TEIUIOBOTO ABUKEHHS YaCTHULL
BEILIECTRA.

Cunibl  B3aMMOJIEWCTBUSL MOJIEKY B Pa3HBIX
arperaTHbIX COCTOSIHUAX BEILECTBA.

Mogens «uaeandbHBId Ta3z». JlaBiaeHue rasa.
CBsi3b MEXK/y JaBICHHEM U CPEIHEW KMHETHUYECKOU
SHEpPruey MOCTYNATEIbHOTO TEIJIOBOTO JBWKEHUS
MOJIEKYJ UJEATBHOIO Ta3a.

OcHoBHOE YpaBHEHHE MOJIEKYJISIPHO-




KUHETHYECKOW TEOPHUHU HICAILHOTO Ta3a.
Jlabopamopnas paboma:
6. M3mepeHue TeMmreparypbl KHIKOCTHBIMH U
U(PPOBBIMU TEPMOMETPAMHU.

Ypaeuenue VpaBHEHHE COCTOSIHUA  MACAJIBHOTO  Trasa, 44
cocmosiHus 2a3a VYpaBuenue MenpaeneeBaKnanelipona. M3omnpoueccsl.
I"a30BBIE 3aKOHBI.
Jlabopamopnas paboma:
7. DKcnepuMeHTalbHas MPOBEpKa 3aKoHa |'ei-
Jlroccaka (M3MepeHne TepMOTMHAMUYECKUX
TapaMeTpoB Ta3a).
Bzaumnvie B3anMHubIe npeBpalieHuss JKHJIKOCTH W Tasa. 14
npespauienusl HacpiieHHbie 1 HEHACBIIIIEHHBIE Taphl.
JHCUOKO-
cmu u eaza
JKuoxocmu Mogenb crpoenust KuakocTu. [ToBepxHOCTHOE 14
HaTsDKEHUE.
Teépovie mena Kpucramnuueckue u  amopdHble  Tena. 1u
Mexanndeckue CBOMCTBA TBEPABIX Tell. Kuakue
KpHUCTaJUIbI
Ochosbi Buyrpennsis  sneprusi. TepmoauHaMuueckas 74
mepmMoOUHAMUKY cucTema U e€ paBHOBECHOE COCTOSIHUE.
Pabora w Temmonepemaya Kak  CIOCOOBI
W3MEHEHUs1 BHYTpeHHeW »sHepruu. KoaumyecTBo
TETIOTHI. TermmoéMKOCTb.
VYpaBHeHue TeroBoro 6ananca. [lepBbliii 3akoH
TEPMOJUHAMUKH.
AnmnabaTHBI mpotiecc. Heobpatumocts
TEIUIOBBIX mporieccoB. [IpeoOpa3oBanust SHEPTUH B
ternoBbiX MamuHax. KII/] TenioBbIx MamuH.
v OCHOBBI 3JICKTPOAMHAMHUKH 18
Onexmpocma OnexTpuuecKknii 3apsi. 3aKOH COXpaHEHUs 64
muxa 3IEKTPUUECKOTO 3apsa. DNeKTpUuIecKoe

B3auMozeiicTeue. 3akoH Kynona.
Hanpsoxénnocthb 51 MOTEHIA AT
3IEKTPOCTATUUECKOTO MOJIsA, CBA3b MEXITY HUMHU.
JIunnu HanpsEKEHHOCTU U KBUIMOTEHIMATIbHbIE
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IIOBEPXHOCTH. [TpuHIMI

ANEKTPUUYECKUX NOJIEH. Pa3HOCTh MOTEHIIMAIOB.

CYIEPIIO3UIIHU

Dnekrpuueckas éMkocTh. Konaencarop.

3axonwi
NOCMOAHHO20 MOKA

[locTosnHbIN 3nekTpuueckuil Tok. Cuia Toka.
ComnpoTtusieHue. [TocnenoBarenbHOE u
napayieibHOE COCIMHEHUS IIPOBOIHUKOB.

Pabora um moumiHOcTh TOKa. 3akoH Jlxoyus-
Jlenna.

Onexrpoasmxkymas cuia (31C)

3axoH OMa 715 IOJTHOM AJIEKTPUYECKON LEnH.

Jlabopamopnas paboma:.

8. [TocnemoBaTenbHOE W MapauIeIbHOE
COEIMHEHHNE TPOBOTHUKOB.

9. N3mepenne 3/1C ncroyHnka Toka.

Inekmpuueck
uti MoK 6 paznudHbIX
cpeoax

DONEeKTpOHHas  TMPOBOJUMOCTh  METAJUIOB.

3aBHCHUMOCTh COIIPOTUBIJICHUA IMPOBOAHUKA oT

TeMIIEPaTypPBHI. DIIEKTPUUYECKHI TOK B
MOJIYIPOBOIHUKAX.
MPOBOAUMOCTH. p-n-llepexo.

B DJICKTpOJIUTaX.

CoOcTBeHHassT W TIpUMECHas
DIIEKTPUYECKHUI TOK

DIIEKTPUYECKUI TOK B BAKyyMe U raszax.

\ IloBTOpPEHUE

14

UTOI'o

68

11 kaace

N Ha3zBanmue
TeMBbI

Conepxanue

0JI-BO
JacoB

I OCHOBBI 3J1eKTPOAMHAMHUKH (MPOJOJIKEHHE)

Maenummnoe
noue

MarnautHoe nosie. MHayKIus MarHuTHOTO noJjsi. Bekrop
MarHMTHOM WHAYKOMHU. JleicTBME MAarHWTHOrO TMOJiA Ha
IIPOBOJHUK C TOKOM M JBWXKYIIYIOCS 3apsOKCHHYH0 YacCTHILY.
Cuna Amnepa. Cuia Jlopenna.

[IpaBuno neBoi pyku.

MaruuTtHele  CBOICTBa

Jlabopamopnas paboma

BCIIICCTBA.

I.I/ISMCpCHI/IC CHJIBI B3aUMOJCHCTBUS MarHuTa 1 KaTYIIKH
C TOKOM.
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Onexmpomaeh

SIBneHue BIEKTPOMAarHUTHOM MHIAYKIUU. MarHuTHbIN

UmMHas UHOYKYusi noTok. [IpaBuiio Jlenna. 3akoH 3JI€KTPOMAarHUTHOM MHAYKIUU. | 4
OnekrpoMarHutHoe moje. [IpakTuyeckoe mnpuMeHEHUE
3aKOHA IEKTPOMArHUTHOMN VHYKLIHH. SIBnenune
CaMOUWHTYKIIHH.
NHnykTBHOCTh. DHEPrus MarHUTHOTO TIOJISI TOKa.
Jlabopamopnas paboma:
2.WccnenoBanue SBICHUS SJIEKTPOMArHUTHOW UHTYKITUH.
I Kosiebanus 4 BOJIHBI
64
Mexanuueckue Mexanndeckue kojaeOanusa. CBoOogHble KojeOaHUd,
Konebanus MareMaTnueckuii U NPYKUHHBIM MasaTHUKU. [IpeBpamieHus | 4
SHEPTHH MPHU KOJICOAHMSIX.
AMIuMTya, TepuojJ, 4acTtota, (aza  KoyeOaHM.
BrinyxaenHbie KojieOaHus1, pe30HAHC,
Jlabopamopnas paboma:
3.0npeneneHue yCKOpEHUsS CBOOOJHOTO TMaJeHUs TPHU
TTOMOTITN MasiTHUKA
Hccneoosanue:
1.Ilpu 3aryxaHuum KoyiebaHMM aMmIuIUTyga OOpaTHO
IIPONOPLUHOHAIBHA BPEMEHU
Onekmpomazu DJIEKTPOMArHUTHbBIE KoJieOaHMsI. KonebaTenpHbIit
ummble Konebanus KOHTYP. CBoOoaHBIE  DIIEKTPOMAarHWTHBIE  KoJeOaHUS. | 4
[lepeMeHHBIN TOK.

Mexanuueckue Mexanndeckue BosiHBL. IlomepeuHble W POJOJIBHBIE
80.1HbI BOJIHBL. DHEPrusl BOJIHBI. 3ByKOBBIE BOJIHBI. q
Onexmpomaeu DJIEKTPOMAarHUTHOE M0JI€. DJIEKTPOMArHUTHBIE BOJIHBI.
UmHvle 80JIHbL BuxpeBoe  snekrtpuueckoe  moJe. Jlnama3oHsl | 4

JJEKTPOMArHUTHBIX ~ M3JIYy4YEHUH W UX  I[PAKTHYECKOE
IIPUMEHEHHUE.
i OnTuka
3y
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OCHOBE KBaHTOBBIX MOCTYJ1aTOB bopa.
Jlabopamopnvie pabomul:

7. HaGmronenue  CIUIOMIHOTO W JIHHEHYATOrO
CIIEKTPOB.
8. UccnenoBanue cnekrpa BoA0poia

Cseemogvie I'eomerpuueckas OIITHUKA. [Ipamonunerinoe 1
BOJIHbI. pacmpocTpaHeHHe CBeTa B OJHOPOJHOW cpene. 3akoHbl | 1 4
I eomempuydeckas y | OTPAXCHUA H IIPCIOMIICHMS CBCTA. ITosnHoE OTpaXXCHUC.
BOJIHOBASL ONMUKA Onruueckue HpI/I60pLI.
BonnoBeie  cBoiictBa  cBeta.  CKOpOCTh  CBeTa.
Wntepdepennus cera. KorepenTHOCTh BONH. Jndpakums
ceera. llomsapusanus ceera. lucnepcus csera. [Ipakrtnueckoe
MIPUMEHEHHUE AIEKTPOMATHUTHBIX U3TYyYCHHI.
Jlabopamopnvie pabomol.
4. Ornpezenenue moka3aTess MPeIOMIICHHS CPEIbI.
5. N3mepenue ¢doxycHOTO paccTosHus
COOMPAIOIIIEH JINH3HI.
6. Ornpenenenue JUIMHBI CBETOBON BOJTHBI.
HUccneoosanus:
2. HccnenoBanue 3aBUCUMOCTH yriia IPEIOMIICHUS
OT yIJja MaJieHusl.
3. UccnenoBanue 3aBUCHMOCTH PACCTOSIHHSL OT
JUH3Bl 0 W300paXEHUS OT PACCTOSIHUS OT JIMH3BI IO
npenMmera. [lposepka cunomes:
1.Yron npenomiieHHss OpsAMO NPONMOPLHUOHAIEH YIIy
naneHus. Koncmpyupoeanue MOAEIN TENECKONIA, MUKPOCKOTIA.
Wznyuenue u Bunbt  wuznydenuit.  Mctounuku cBera.  CHEKTpBI. 2
CneKmpbol CrnekTpalnbHbI  aHaJu3. TemmoBoe wu3nydenue. Illkana| 4
3JIEKTPOMAarHUTHBIX BOJIH.
Hab6mnronenue ciekTpos
v OcHOBBI CHIENHATLHOI TEOPUU OTHOCHUTETbHOCTH 3
q
Ochosbi [Toctynatet CTO: MHBAPUAHTHOCTH MOAYJSI CKOPOCTH
cneyuanvHou CBETa B BaKyyMe, IPUHILIUI OTHOCUTEILHOCTH DUHIITEHHA.
meopuu CBs13b MacChl M SHEPIHUU CBOOOJTHON YaCTHIBI. DHEPTHS
OMHOCUMENbHOCIU | 1OKOS.
(CTO)
\% KBanToBas ¢usuka 17
q
Csemoguvie I'mnore3a M.Ilmanka o kBaHTax. ®oTodrddexr. DoTOH. 5
KeéaHmbl VYpaBHenue A. DiHIITelHA 1715 PoTOIPdEeKTa. 4
KopnyckynsipHo-BonHOBOM ayanusMm. [laBineHue cBera.
Omnwitel [1.H.JIeGeneBa u C. V. BaBunoBa. CooTHOIIEHHE
HeonpenenénHocTei ['elizendepra.
Amomnas Onwitel Pesepdopna. IlnanerapHas Monenb CTpOeHUs 3
Qusuxa atoma. OObBsICHEHHME IMHEHYAaTOTO CIIeKTpa BOJOPOAA HA | 4
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Quzuxa CocraB u cTpoeHue aroMHoro siapa. Mzoronsl. SAnepHsie
amomHnozo | cunbl.  Jlepekr  Maccel W SHEpPrHs  CBSI3W  sIpa.
sa0pa PangnoaktuBHOCTE. Buapl paauoakTUBHBIX IPEBpaALICHUN
ATOMHBIX fJIED.
3aKOH paJIMOAKTHBHOTO pacmana. MeTosl HaOIIOACHUS
U PpEerucTpalu 3JIEMEHTAapHBIX YacTHll. SIaepHble peakiuu,
peakuuu AeneHus U cuHres3a. LlenHas peakuus aeneHus siep.
TepmosiiepHbIi CUHTES.
[IpuMeHeHne  AOEpHONM  DHEPIUH.
Jlabopamopnas paboma:
9.0mpeneneHne UMIyJIbCa M DSHEPrUM YacTULBI TPHU
JBUKEHUHM B MATHUTHOM Ti0J1€ (110 oTorpadusim)
OnemenmapHwl DeMeHTapHbIE YaCTHIIHI, dyH1aMeHTaIbHbIE
e yacmuybl B3aMMOJICHCTBUS. Y CKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII.
Vi Crpoenne BcesienHoii
Conneunas ConnHeuHasi cucrema: IUIAaHETHl U Majble Tela, CUCTEMa
cucmema. 3emns-JlyHa.
Cmpoenue u Crpoenue u sBomronus Conana u 38831. Kimaccudukarmst
380II0YUA 3B€3/1. 3BE3/IbI U UICTOYHUKHU WX DHEPTHUH.
Bcenennoii INanaktuka. CoBpeMEHHbIE MPECTABICHUS O CTPOCHUHN U
3BOJIIOINY BeeeHHoit.
Jlabopamopnas paboma:
10. Onpenenenue neproga oOparieHUs] JBOWHBIX 3BE3]]
(mo meuaTHBIM MaTepuanaMm). Mccredosanue:
4 VlccnepoBaHue  JBWKEHHS  ABOMHBIX  3BE3H (IO
MeYaTHBIM MaTepHraiaM)
Habnooenus:
Beuepnue wnabmonenuss 3Be3n, JIlyHpl W miaHeT B
TEJIECKOTI UK OMHOKIIb.
Vil IloBTOpPEHUE
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