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PabGouass mnporpamma pa3paboraHa B COOTBETCTBUM C HOPMATHUBHO-NPABOBHIMU
JOKyMEHTaMHu:

1. ®epnepanbHeblil 3akoH «O0 00pazoBanuu B Poccuiickoit @enepannn» ot 29.12.2012
N 273-®3 (pen. ot 12.05.2019r.)

2. @enepalbHbIl TOCYIapCTBEHHBIH OOpa30BATENbHBIM CTAaHAAPT CPEAHETO OOIIETOo
oOpa3oBaHMsl, YTBEPKAEHHBIN IPUKA30M MUHUCTEPCTBA 00pa3oBaHUs U Hayku PD ot

17.05.2012 r. Ne 413 (penakuusa ot 29.06.2017 r.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-31UAEMUOJIOTMUYECKUE TPEOOBAHUS K YCIOBUSIM
U opraHu3anuu oOy4eHHs B 00IIe00pa30BaTEIbHBIX YUPEKACHUSAX» (YTBEPHKICHBI
IOCTaHOBJIEHHEM [ TTaBHOTO rocyjapCcTBEHHOTO caHuTapHoro Bpaua P® ot 29 nexabps
2010r. Nel89, 3apeructpupoBanHbiM B Muntocte Poccum 3 mapra 2011r.,

peructpaimoHHbld Homep 1993 ¢ uamenenusiMu u gononHeHussMu ot 29 utons 201 1r.,

25 nexadps 2013r., 24 Hos10pst 2015r.)

4, OcHOBHOM 00pa3oBaTEIBLHON MPOTpaMMbl CpeaHero obmero obpaszoanus ['BOY

COIII c. JleBne3epKkuHO

OO6pa3oBaTeNbHBIM TIPOIIECC OOeCIeunBaeTCsd y4eOHMKAMH, BXOISIIMMH B JCHCTBYIOIIUI
(benepabHBIN TIEpeUYeHb YICOHUKOB.

[lepeyeHb yUEOHMKOB €KETOJHO YTBEPKAAECTCS MPUKA30M JUPEKTOPA MO LIKOJIE.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA

JINYHOCTHBIE pe3yabTarThbI:

Jluunocmuvle pesyromamsl 6 cepe omuowenull odyuaowuxcsi K cebe, K ceoemy
300p08b10, K NO3HAHUIO Ce0sL:

— OpucHTauuA 06yanOH_II/IXC${ Ha JOCTHIKCHHUC JIMYHOIO CYACTbhs, pPCaIN3aliuio
IMIO3UTHUBHBIX JKU3HCHHBIX IICPCIICKTHB, HMHHUIUWATHUBHOCTb, KPCATHBHOCTb, I'OTOBHOCTbH H
CITOCOOHOCTh K JINYHOCTHOMY CaMOOIIPCACIICHULO, CITOCOOHOCTH CTaBHTH OcJini 1 CTPOUTH
KN3HCHHBIC I1JIaHBI,

— TOTOBHOCTh M CIIOCOOHOCTH 00eCTeuuTh cede U CBOUM OJIM3KUM JOCTOMHYIO KH3HB B
MPOLIECCE CAMOCTOSITEbHOM, TBOPUECKON U OTBETCTBEHHOM JEATEIIbHOCTH,

— TFOTOBHOCTh M CIIOCOOHOCTH 06yqa}0m1/1xc;[ K OTCTauBaHUIO JITUMYHOI'O AJOCTOHMHCTBA,
COOCTBEHHOT'O MHCHUs, TOTOBHOCTDh U CITOCOOHOCTh BI)Ipa6aTBIBaTL CO6CTB€HHYIO IIO3UIHNIO
I1I0 OTHOIICHHIO K O6H1€CTBCHHO-HOHI/ITI/I‘ICCKI/IM COOBITHSIM IponuIoro M HACTOAIICTO Ha



OCHOBE OCO3HaHHSI U OCMBICIICHHSI UCTOPUHU, JYXOBHBIX LEHHOCTENM M JOCTHUKECHHUMN HaIEH
CTpaHBbIL;

— TOTOBHOCTh M CIIOCOOHOCTH 06yqa10mnxcsl K CaMOpa3BUTHUIO U CAMOBOCIIMTAHUIO B
COOTBCTCTBUHU C O6I].[€‘-I€JIOB€‘-I€CKI/IMI/I HCHHOCTAMHA W HUACAIaMHU T'PAKIAHCKOI'O O6I].I€CTBa,
HOTp€6HOCTI> B (I)I/IBI/I‘IGCKOM CaMOCOBCPIICHCTBOBAHNH, 3aHATHAX CIIOPTHUBHO-
OBI[OpOBPITGHI:HOﬁ ACATCIIBHOCTEIO,

— I[MPUHATUC W pCaJin3allusd HCHHOCTCﬁ 3A0pOBOTO H 0e3011acHOro 06pa3a ZKHN3HU,
6epe>KHoe, OTBCTCTBCHHOC N KOMIICTCHTHOC OTHOIICHHC K CO6CTB€HHOMy (I)I/IBI/I‘IGCKOMY )41
IICUXOJOTHUYICCKOMY 340POBbIO;

— HCIIPUATHUC BPCOHLIX IIPUBBIYCK: KYPCHU:I, y1’IOTp€6J'ICHI/I51 AJIKOT0JIsI, HAPKOTHKOB.

Jluunocmuvle pesynrvmamol 8 chepe omHoulenuti ooyuarowuxcsi Kk Poccuu kax k Pooumne
(Omeuecmsy):

— poccuiickas UACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIEHTUYHOCTU B
MOJIUKYJBTYPHOM COLIUYME, YYBCTBO MPHUYACTHOCTU K HCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccHiickoro Hapoja u cyapbe Poccuu, maTtpuoTu3M, TOTOBHOCTh K CITy:KeHHI0 OTe4ecTBy,
€ro 3aluTe;

— YBaXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PonuHoi, ropaoctu 3a
CBOH Kpaii, cBor0 Poauny, mpolisioe U HacTosiee MHOTOHAIMOHAIBHOTO Hapojaa Poccuw,
yBa)KEHHUE K TOCYAapCTBEHHBIM CUMBOJIaM (TepO, duiar, TUMH);

— dbopMupoBaHHE YBaXXEHHUS K PYCCKOMY S3bIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickont denepanuu, SBISIIOMIEMYCS OCHOBOW POCCHMCKOM WJIEHTHUYHOCTH W TJIABHBIM
(haKTOPOM HAIIMOHAIBHOTO CaMOOTIPE/ICIICHHS;

— BOCIIUTAaHUE YBAXXCHUS K KYJIbType, S3bIKaM, TPAAUIMIM M OObIYasM HapOJIOB,
npoxuBaronmx B Pocculickont @enepanuu.

Jluunocmuvle pe3yiomamol 8 cghepe OmHOUEHUL 0OVUAIOUUXCA K 3AKOHY, 20CYOAPCMBY U K
2PAACOAHCKOM) 0OWecmay:

— IPaKJAHCTBEHHOCTh, TPAXJAHCKAsl MO3ULHUS AaKTUBHOTO M OTBETCTBEHHOIO YJI€HA
POCCHIICKOTO OO0IIEeCTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLMOHHBIE MpaBa U OOA3aHHOCTH,
YBAXAIOLET0 3aKOH M TPaBOIOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPATUIMOHHbBIE
HAI[MOHAJIbHbIE U OOIlEeYeIOBEYECKUE T'yMaHUCTHUECKUE M JIEMOKpPATHYECKHUE ILIEHHOCTH,
rOTOBOTO K Y4aCTHIO B OOIIECTBEHHON KHU3HU;

— MPU3HAHUE HEOTUY)KJAEMOCTH OCHOBHBIX TIpaB W CBOOOJ YEIOBEKa, KOTOPHIC
MPUHAIICKAT KAKIOMY OT POXKIICHUS, TOTOBHOCTh K OCYIIECTBIICHNIO COOCTBEHHBIX MPaB U
cB00OJ 06€3 HapyIeHus MpaB U CBOOOJ APYTHX JIHI], TOTOBHOCTh OTCTAWBAaTh COOCTBEHHBIC
mpaBa W CBOOOJBI YEJIOBEKAa W TPaKJaHWHA COTJACHO OOIICHpPU3HAHHBIM TPUHIMIAM U
HOpPMaM MEXAYHApOJAHOTO mpaBa M B coorBercTBUM ¢ KoHctutyumen Poccuiickon
®denepainyu, MpaBoBasg U NOJIUTUYECKAS TPAMOTHOCTD;

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKd U
OOIIIECTBEHHON MPAKTHKW, OCHOBAHHOE Ha AMAJIOre KYJIbTYp, a TaKKe pPazIu4HbIX (PopM
OOIIIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJITYPHOM MUPE;

— HHTCPUOPHU3ALHA LICHHOCTEH JACEMOKpPAaTHUu U COILIMaJIbHOM COJIMAAPHOCTH, TOTOBHOCTD
K IOTOBOPHOMY PETYJIIMPOBAHUIO OTHOILICHUI B I'pyIIc uin COI_II/IaJII)HOI\/'I OopraHu3aluu,



— TOTOBHOCTh OOYyYarommxcs K KOHCTPYKTHBHOMY YYacTHIO B TNPUHSATUU PEIICHUH,
3aTparvBaoIIMX UX MpaBa U UHTEPECH], B TOM YMCIE B Pa3IMYHBIX (opMax OOIIECTBEHHON
caMOOpraHu3alyy, CaMOYIIpaBIeHUs1, OOMIECTBEHHO 3HAYUMOM 1€ATEIbHOCTH;

- MPUBEPKEHHOCTh UJESM HHTEPHAIIMOHANN3MA, APY>KObI, paBEHCTBA, B3aUMOIIOMOIIU
HApOJI0B; BOCIIUTAHUE YBAXXUTEIBHOIO OTHOLICHUSA K HALIMOHAJIIBHOMY JOCTOUHCTBY JIIOJIEH,
UX YYBCTBAM, PEJIUTHO3HBIM YOSKICHUSM;

— T'OTOBHOCTD o6yqa}oumxc51 IMPOTUBOCTOATh UACOJIOTHH 3KCTPCMHU3MA, HAITMOHAIN3MA,
KCGHO@)O6HH; KOoppyluuu, AIUCKpUMHHAIOWKW II0 COOHUAJIBHBIM, PCINTHO3HBIM, PACOBLIM,
HAITMOHAJIbHBIM IIPU3HAKAM U JPYTMM HCTATHBHBIM COLIUAJIBHBIM SABJICHUAM.

Jluunocmuule pezynomamsi 8 cghepe omHoweHUll 00YUAIOWUXCSL C OKPYHCAIOUUMU THOObMU:

— HPaBCTBCHHOE CO3HAHWE W TIOBEJCHHWE Ha OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKHUX
LIEHHOCTEW, TOJEPAHTHOTO CO3HAHUS U MOBEJICHUS B MOJUKYJIHTYPHOM MHUPE, TOTOBHOCTH U
CITIOCOOHOCTH BECTH AMAJOr C JAPYTMMHU JIIOJbMH, JOCTUTaTh B HEM B3aMMOIOHUMAaHWS,
HaXOJUTh OOIIKE LIEJIU U COTPYIHUYATH JJIS UX JTOCTUKEHUS,

— MPUHATHE TyYMAHUCTHYECKUX  IIEHHOCTEW, OCO3HAHHOE, YBAXHUTEIBHOE W
100pOKeNaTENbHOE OTHOLIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CHOCOOHOCTh K CONEPEKUBAHUIO M (POPMHUPOBAHME MO3UTUBHOIO OTHOILIEHUSA K
JIOJSM, B TOM YHUCJIE K JUMLAM C OIPAaHMYEHHBIMU BO3MOXKHOCTSIMHM 3/10POBbSI U NHBAJINAM;
OepeXHOe, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLIEHHWE K  (U3HUEeCKOMYy U
IICUXOJIOTHYECKOMY 3JI0POBBIO IPYTHX JIFOJIEH, YMEHUE OKa3bIBAThH IIEPBYIO IIOMOILIb;

— (opMupoBaHrE BBIPAKEHHONM B MOBEJECHUM HPABCTBEHHOW MO3WIMH, B TOM YHUCIE
CHOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOTO CO3HAHMS U MOBEJEHUS Ha
OCHOBE YCBOECHHS OOILEYEIOBEUECKUX IIEHHOCTEM M HPAaBCTBEHHBIX UYBCTB (YECTH, JOJra,
CIPaBEIJIMBOCTU, MUJIOCEPIUS U IPYKEMO0Us);

— pa3BUTHE KOMIICTCHIIMA COTPYIHUYECTBA CO CBEPCTHUKAMH, JIECTHBMH MJIQIIICTO
BO3pacTa, B3pPOCIABIMH B  00pa3oBaTeIbHOM, OOLIECTBEHHO  MOJIE3HOM, Yy4yeOHO-
MCCJIEIOBATEILCKOM, TPOCKTHOM M JPYTHX BHIAX JCSTCIBHOCTH.

Jluunocmuuvle pezynvmamvl 6 cghepe omHouieHUti 00YYAIOWUXCA K OKPYHCAIOUemy Mupy,
JHCUBOLL NPUPOOE, XYO0IHCECMBEHHOU KYIbMype:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHMYECKOMY TBOPYECTBY, BIIAJICHUE
JIOCTOBEpHON HHGPOPMAIMEH O TEPEIOBBIX JOCTIKCHUSIX W OTKPBITUSX MHUPOBOUM U
OTEUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MHUpa U
00I111eCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSDKEHUH BCEW KU3HU, CO3HATEIHLHOE OTHOIICHHWE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIIECIIHON MPO(ECCUOHAIBHOM U O0IIECTBEHHOM AESTEIbHOCTH;

— AKOJIOTHYECKass KyJbTypa, OEpeXKHOE OTHOUIEHUS K POAHOW 3eMiie, MPUPOJHBIM
oorarctBaM Poccum M Mupa; MOHUMAaHHE BIUSHUS COLUMATBHO-3KOHOMUYECKHUX MPOLECCOB
HAa COCTOSIHUE TMPUPOJHOM M COUMAIBLHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSTHUE
OPUPOAHBIX PECYPCOB; YMEHHUS M HABBIKM Pa3yMHOTO MPHUPOIONOIb30BAHUS, HETEPIIUMOE
OTHOUIEHUE K JEHCTBUSAM, MPUHOCAIIUM BpEJl 3KOJOTUU; NMPUOOPETEHHE OIbITa IKOJIOTO0-
HaIpaBJICHHOW IeSITENIbHOCTH;



— ACTETHYECKOE OTHOINCHUS K MHPY, FOTOBHOCTh K JICTETHUECKOMY OOYCTPOWCTBY
COOCTBEHHOTIO ObITA.

Jluunocmuvle pezynomamsi 6 chepe omuoweHull 00y4arOWuUxcs K cemve U pooumenim, 8
MOM Yucie N0O20MOBKA K CEMEUHOU HCUIHUL:

- OTBETCTBEHHOE OTHOIIICHUE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O MPUHSTHUS
IICHHOCTEHW CEMEHHOM YKU3HHU;

— MOJIOKUTENIbHBIA  00pa3 CeMbU, pOAUTENbCTBA (OTIOBCTBA M  MAaTEpUHCTBA),
UHTEPUOPU3ALINS TPAAUITMOHHBIX CEMEHHBIX IIEHHOCTEH.

Jluunocmuuvle pezynomamvl 8 cghepe omHowieHus oobyuarowuxcia K mpyoy, & cgepe
COYUATLHO-IKOHOMUUECKUX OMHOWEHUU:

— yBaXXeHUE KO BceM ¢GopmMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEU
COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oynymiedt mnpodeccu Kak MyTh U CHOCOO peaau3aiiu
COOCTBEHHBIX YKM3HECHHBIX IIJIAHOB;

- TOTOBHOCTh OOYYAIOIIMXCA K TPYAOBOH MpodecCHOHANBHONW ACATEIHPHOCTH KaK K
BO3MOXKHOCTH y4YacTHsl B PCIICHWHW JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBECHHBIX,
00I11IeHAIIMOHATBHBIX MPOOJIEM;

— NOTPEOHOCTh TPYIAUTHCS, YBaXKEHHE K TPyAy U JIIOAIM TpyAa, TPYIOBBIM
JTOCTHKEHHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIICHUE K pa3HBIM BHIaM
TPYJIOBOM JI€SITEIIBHOCTH;

— TOTOBHOCTh K CaMOOOCTY)KHBAaHHIO, BKJIOYass OOYYCHUE W BBITOJHCHHE JIOMAIIHUX
00s3aHHOCTEMN.

Jluunocmuvle pesyromamsl 6 cghepe Gusuuecko2o, NCUXOIOSUYECKO20, COYUATNbHO20 U
akademuuecko2o OJ1a20noay4us 00y4aruuxcs:

— ¢usznyeckoe,  SMOIMOHAIBHO-TICUXOJIOTHYECKOE,  COLMAIbHOE  Oyiaromnoiydue
o0yyJaromuxcsi B )KM3HU 00pa30BaTEIIbHOM OpraHU3allK, OUlyIIeHUEe AeTbMHU 0€30MacHOCTH
Y TICUXO0JIOTUYECKOT0o KoM$opTa, UHPOPMAITMOHHON 0€30MaCHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl:

MertanpenMeTHble pe3yiabTaThl OCBOCHHMSI OCHOBHOW 0OOpa3oBaTEIbHOM MPOrpamMmbl
MIPEICTABJICHBI TPEMsI TPYIIIaMU YHUBEPCATbHBIX yaeOHbIX nerictuit (Y'Y ).

Pecynamuenvie ynusepcanvnbie yueonvle 0eiicmeus
BrInyckHUK HAayduTCs:

— CaMOCTOSITEJIBHO ONPENEIATH LENIH, 3a1aBaTh MAPAMETPBI U KPUTEPUU, IO KOTOPBIM
MOYKHO OIPEICIIUTh, YTO LEIb JOCTUTHYTA;

— OOCHHUBATh BO3MOXKHBIC IIOCJIICACTBUA HOCTHXCHUA MOCTaBJICHHOM oein B
ACATCIBHOCTH, COOCTBEHHOM JKU3HU U JKU3HU OKPYZKaronux JII-O,II@I\/'I, OCHOBBIBAACH
Ha COO6pa)KCHI/I}IX 9TUKHU U MOpaJlu;

— CTaBUTH U (I)OpMy.HI/IPOBaTB COOCTBCHHEIC 3aJa4U B O6p8.30B3.T€JIbHOﬁ JACATCIBHOCTH
N JKU3HCHHBIX CUTYAIHAX,



OIIEHUBATh PECYPCHI, B TOM YHCII€ BpeMsl U JIpyTHe HEMaTepHUaJbHBIE PECYPCHI,
HEOOXOUMBIE I JTOCTH KEHHUS ITOCTABJICHHOM 11E€/IH;

BLI6I/IpaTI> IIyTb OOCTHIKCHUA LCJIH, INNIAHUPOBATh PCIICHUC ITOCTABJICHHBIX 3a144,
OIITUMU3HPYA MAaTCPHUAJIBHBIC 1 HCMATCPHUAJIbHBIC 3aTPAThI;

OpraHu30BbIBaTh A(HPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIsI JTOCTHXKCHHS
MMOCTaBJICHHOM LI€/IH;

COMNOCTAaBIIATh MOJYYEHHBIM pE3yNbTaT JEATEIbHOCTH C IIOCTaBJIECHHON 3apaHee
LEJIBIO.

Ilo3nasamenvhule ynugepcaivHble yueoHbvle 0eiicmeus

BbIlyCKHUK HAYy4YUTCS:

UCKAaTh M HaXOJUTh OO0OOIIEHHBIE CHOCOOBI pEIIeHUs 3a7ad, B TOM 4YHUCIE,
OCYILECTBIISITh Pa3BEPHYTHIA MH(POPMAITMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE
HOBbIC (yueOHbIC U MTO3HABATEIIbHBIC) 3a/1a4H;

KPUTUYECKH OLICHUBATh M MHTEPHPETUPOBATH MH(POPMALMIO C PA3HBIX MO3ULUH,
pacno3HaBaTh U (PUKCUPOBATH MIPOTUBOPEUNS B HHPOPMALIMOHHBIX NCTOYHHUKAX;

HCIIOJIB30BATh PA3JIMYHBIC MOJCIIBHO-CXECMATHYCCKUC CPCACTBA AJIA IIPCACTABIICHUA
CYIICCTBCHHBIX CBS3EH U 0THOHI€HHI>1, a TaKXC HpOTHBOpG‘-IPIﬁ, BBIXIBJICHHBIX B
I/IH(l)OpMa]_II/IOHHBIX HCTOYHHKAX,

HaxXoJAWTb M NPUBOAUTH KPUTHUECKHE apTyMEHThl B OTHOLICHUM MACUCTBUNA MU
CYXACHHI IPYroro; CIIOKONHO U pa3yMHO OTHOCUTHCS K KPUTHIECKUM 3aMEYaHUSIM
B OTHOIICHHMH COOCTBEHHOTO CYXXIEHHUS, paccMaTpuBaTh HUX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS;

BBIXOJUTb 34 paMKH yqeﬁHoro npeaMeTa M OCYHICCTBIIATH L[eJICHaHpaBJIeHHBIfI
IIOMCK BO3MOXKHOCTEH L IIAPOKOIo IMepeHOoCa CPCACTB U CIT0co00B HCI;'ICTBHﬂ;

BbICTpAauBaTh MHIUBUAYaJbHYIO 00pa30BaTENbHYI0 TPAEKTOPUIO, YUUTHIBAsS
OTPAaHUYECHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHUS;

MCHSATHb U YACPKHUBATH PA3HLIC ITOSUIINH B MMO3HaBaTEIbHOM JACATCIIBHOCTH.

Kommynukamusuble yrueéepcailbHble yueﬁubte oelicmeus

BrInyckHUK HayduTCs:

OCYIIECTBIISITh AEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TAK U CO B3POCIBIMU
(kak BHYyTpHu 00Opa3oBaTeIbHOW OpraHW3allud, TaK W 3a €€ MpejaesiaMu), MmoadupaTh
MapTHEPOB IS JICJTIOBOM KOMMYHHUKAITUU UCXOJISI U3 COOOPaKEHUI Pe3yIbTaTUBHOCTU
B3aUMOJICUCTBHS, a HE JIMUYHBIX CUMITATH;

IIPY OCYIIECTBJIICHHH TPYIIOBOKM PabOThI OBITh KaK PYKOBOJIUTEICM, TaK W WICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (TEHEpaTop HACH, KPUTHK, HCIIOJHUTENb, BHICTYITAFOIIHA,
AKCHEPT U T.1.);

KOOPJIMHUPOBATh M BBIMOJHATH PadOTy B YCJIOBHUSIX PEAIbHOTO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;

Pa3BCPHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUSA C HUCIOJIb30BAHHCM
AaJICKBAaTHBIX (yCTHBIX 141 HI/ICBMGHHLIX) A3BIKOBBIX CPCICTB,



— pacCiio3HaBaTb KOHClJJ'II/IKTOFCHHBIe ChuTyallii MW IpCA0TBpallaThb KOHq)J'II/IKTBI J0 HX

aKTUBHOM (a3pl, BBICTpaMBaTh [EJIOBYI0O U 00pa30BaTEIbHYIO KOMMYHHKAIIHUIO,
n30erast JMYHOCTHBIX OILIEHOYHBIX CY>KJICHHI

OOpazoBaTenbHas opraHuzanus OOILIEro 00pa3oBaHUsl MPEAOCTABISIET OO0YYaAIOIIMMCS
BO3MOXHOCTh Ha YIITyOJIEHHOM YPOBHE MOJYYUTH CIIEIYIOIIUE NMpeAMeTHbIe Pe3yJIbTaThl:

c(hOpMHUPOBAHHOCTH MIPEICTABICHUM O POJIU U MECTe (PU3UKHU B COBPEMEHHOW HayYHOU
KapTUHE MUDA,

NOHUMaHuEe poiu (GU3MKu B (POPMUPOBAHUU Kpyrozopa H (PYHKIIMOHAILHON
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHHS IPAKTUYECKUX 3a/1a4;

MOHNUMaHue (U3UIECKOUN CYIITHOCTH HAOII0aeMbIX BO BCeneHHOM sIBICHU;
c(hOpPMHUPOBAHHOCTh CHUCTEMbI 3HAaHUN 00 OOMKUX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOPUSIX, MPEJACTABICHUIN O JeHCTBUU BO BceeneHHoN (pu3nueckux 3aKOHOB,
OTKPBITBHIX B 36MHBIX YCJIOBHUSX;

BJIQJICHUE OCHOBOMOJAralomuMi (QU3NYECKUMU TMOHITUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAaMH W TEOPHUSAMH, YBEPEHHOE IMOJIb30BaHHE (UBUYECKOW TEPMHUHOJOTUEH WU
CHUMBOJIUKOM,

BJIQJICHUE OCHOBHBIMM METOJAMH HAyYHOTO MO3HAHUS, MCMHOJIb3YEMbIMU B (PHU3HUKE:
HAOJIIOICHUE, OINMCaHWe, UW3MEpPEeHHUEe, OKCIEPUMEHT; YMEHUs o00paldaThIBaTh
pe3yabTaThl U3MEPEHMM, OOHapy>XMBaTh 3aBUCUMOCTh MEXAY (U3UYECKUMU
BEJIMYMHAMU, OOBACHSITH MOJTYUYEHHbIC PE3YIbTAThI U JAeaTh BEIBOIHI,
c(hOpPMHUPOBAHHOCTh YMEHHUN UCCIEIOBATh U aHAIM3UPOBATH Pa3sHOOOpa3HbBIC
(¢u3nueckue SBIEHUS U CBOWCTBA OOBEKTOB, OOBSICHATH NPHUHIMIBI PadOTHI M
XapaKTePUCTUKN MPUOOPOB U YCTPOUCTB, OOBACHATH CBSA3b OCHOBHBIX KOCMHUUYECKUX
00BEKTOB ¢ re0(pU3UNIECKUMU SIBIICHUSIMU;

BJIQJICHUE YMEHUSMH BBIABUTATh THUIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAFOIINX
(bU3UYECKNX 3aKOHOMEPHOCTEM W 3aKOHOB, MPOBEPSITh HX HAKCIEPUMEHTATbHBIMU
cpeacTBaMu, GopMyIUpPYys 1€1b UCCIEAOBAHNS;

c(hOpMHPOBAHHOCTh YMEHHUS peliaTh (U3NUECKUe 3a1auH,

c(hOPMUPOBAHHOCTh YMEHHSI TPUMEHATHh IOJYyUYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS
YCIOBUM TpOTEKaHWs] (U3MUECKUX SIBICHUH B TMPUPOJIE U ISl TPUHSATHUS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HH,

c(hOPMHUPOBAHHOCTh COOCTBEHHOH TIO3WIMH TI0 OTHOIICHHIO K (DU3WYSCKOM
nH(pOopMaIuu, moJydaeMon U3 pa3HbIX HCTOYHUKOB.

BJIQJICHUE METOJlaMU CaMOCTOSITEIbHOTO TIJIAHUPOBAHUS M TPOBEIEHUS (PU3NIECKUX
AKCIIEPUMEHTOB, OMHCAHUS W aHaIW3a TOJYYCHHOW W3MEPUTEIHbHOW HH(pOpMAIINH,
ONPENEITICHHS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yIbTaTa,;

c(OPMHUPOBAHHOCTh YMEHWUW MPOTHO3MPOBATH, AHAIM3UPOBATH H  OIICHUBATH
MOCJIEICTBHSI OBITOBOWM W TPOM3BOJICTBEHHOW IESATEIHPHOCTH YEJIOBEKA, CBSI3aHHOU C
(bu3HMUEeCKMMU TPOLECCaMU, € TTO3UIIUN HKOJIOTMYECKON 0€3011acHOCTH

BoinyckHMK Ha yriiy0J1IeHHOM YPOBHE HAYYMTCH:



— OOBACHATH U AHATM3UPOBATH POJIb U MECTO (U3MKHU B (POPMUPOBAHUU COBPEMEHHOMN
HAy4YHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHKH M TEXHOJOTWW, B
PAKTUYECKOMN AEATEIbHOCTH JIIOJIEH;

— XapakTepu30BaTh B3aUMOCBS3b MEXIYy (U3MKOW UM JPYTUMU €CTECTBEHHBIMU
HayKamu;

— XapakTepu30BaThb CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJAramIMMU HAYYHBIMH
MNOHATUSIMU: TIPOCTPAHCTBO, BpeMsi, Marepusi (BEIIECTBO, MOJE), ABUKEHUE, CHUJIA,
SHEPIus;

— TOHHUMATh U OOBICHSITH LEIOCTHOCTh (PU3NYECKON TEOpUH, pa3inyaTh TPAHUIIBI €€
MPUMEHUMOCTH ¥l MECTO B Py IPYTUX (PU3NUECKUX TCOPHIA,

— BJAJETh NpPHUEMaMH TIOCTPOEHUS TEOPETHUYECKUX JOKa3aTelIbCTB, a TaKXKe
IPOrHO3UPOBAHUS OCOOEHHOCTEH MPOTEKaHUS (PU3NYECKUX SBJICHUI U MPOLIECCOB Ha
OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U JOKA3aTEIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYHMPOBATh 3KCIIEPUMEHTAJIbHBIE YCTAHOBKH JMJISI TPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH a0COIIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH;

— CaMOCTOSTEIBHO IUIAHUPOBATh U MPOBOAUTH (PU3NUECKHUE IKCIIEPUMEHTHI;

— pemaTrh TNPaKTUKO-OPUECHTUPOBAHHBIC KAYECTBEHHBIE UM pacUeTHbIC (PU3UUECKHE
3a/1ayy ¢ OMIOPOM KaKk Ha U3BECTHBIE (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJEIIH,
TaK ¥ Ha TEKCThI ¢ U30BITOYHOMN MH(DOpMaLIUEH;

— OOBSICHATH TPaHUIIbl MPUMEHEHUS M3YYEHHBIX (DU3UYECKUX MOJENICH MpHU pPEIICHUU
(bu3HUEeCKUX U MEXKITPEIMETHBIX 3a]1a4;

— BBIJIBUTaTh THUINOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJATAIOMIUX  (HU3UYECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— XapakTepu3oBaTh [00AJbHBIE MPOOJEMBI, CTOAIIME TMEpPel  YEJIOBEUYECTBOM:
OSHEPTreTUYECKHUE, CBHIPbEBBIC, JKOJOTHMUYECKHUE, U POJb (U3NKKH B PEIICHUU ITHUX
npooiem;

— OOBSACHATH MPUHIUIIBI Pa0OTHl M XapaKTEPUCTUKH HM3YyUYEHHBIX MAIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

— OOBSICHATH YCJIOBHUS NMPUMEHEHUS (PU3MUECKUX MOJCJICH MpH pelieHUuH (PU3NUIECKUX
3a/a4, HaXOOUTh AaJCKBATHYIO TMPEIJIOKEHHON 3amade (U3HUECKYI0 MOJIETh,
paspemiaTh MmpobJieMy Kak Ha OCHOBE HMMEIONIMXCS 3HAHUW, TaK U TPH TMOMOIIU
METO/I0B OLIEHKH.

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYMThCS:

— TIPOBEPATH IKCHEPUMEHTAIBHBIMU CPEJACTBAMU BBIIBUHYTBIE TUIOTE3bI, (OPMYIUPYS
IeJb  WCCIICIOBAHUSI, HAa OCHOBE 3HAHUS OCHOBOIOJIATAIONMINX  (PU3UUYECKHUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— OIKACHIBATh M aHAJM3UPOBATH MOJYYCHHYIO B PE3yibTaTe MPOBEACHHBIX (DHU3UIECKUX
AKCIIEPUMEHTOB MH(OpMaIUI0, ONPENENsATh €€ J0CTOBEPHOCTD;



— TMOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJIATAIOIIUMU HAYYHBIMHU
HNOHATUSIMU: TIPOCTPAHCTBO, BpeMsi, Marepus (BEIIECTBO, IMOJE), ABUKEHHUE, CHUJIA,
SHEPIus;

— pemarb  AKCIEPUMEHTAJIbHBIE, KAuyE€CTBEHHbIE M  KOJHMYECTBEHHBIE  3a/1a4d
OJIUMITUAJHOTO YPOBHS CJIOXHOCTH, HCIONB3Yys (PU3NYECKUE 3aKOHBI, a TaKxKe
YpaBHEHHUS, CBA3BIBAIONINE (PU3UYECKUE BEITUYUHBL;

— aHaJU3UPOBATH TPAHMIIBI IPUMEHUMOCTH (DPU3MUECKHUX 3aKOHOB, IOHUMATh BCEOOIINI
xapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTHh HCIOJIb30BAHUSI YACTHBIX
3aKOHOB;

— ¢opMynHpoBaTh W peEIIaTh HOBBIC 3a7a4d, BO3HUKAIOIIME B XOAc¢ ydeOHO-
HCCJIEI0BATENbCKOM U MMPOEKTHOM J1€ATENIbHOCTH;

— YCOBEpUIEHCTBOBATH NPUOOpPHl W METOAbl MCCIEAOBAHHUA B COOTBETCTBUHM C
IIOCTABJICHHOM 3aJa4ei;

— UCIIOJb30BaTh METO/Abl MATEMAaTUYECKOTO MOJIETUPOBAHNUS, B TOM YHUCIJIE NMPOCTEUIIINE
CTaTUCTUYECKUE METO/IbI JJI1 00pabOTKHU pe3ybTaTOB HKCIIEPUMEHTA.

C Touku 3peHus pOpMHPOBAHUS YHUBEPCAIbHBIX YUYE€OHBIX ACUCTBUM, B XOJ€ OCBOCHUS
IOPUHLIAIIOB y4e€OHO-UCCIIEOBATEIbCKOM U TNPOEKTHOW JEATEIbHOCTENH @bINYCKHUK
HAYUUMCA:
e (HopMyIHpPOBaTh HAYUHYIO TUIIOTE3Y, CTABUTH 1I€JIb B pAMKaX MCCIIEIOBaHUS
U TPOCKTHPOBAHUS, HCXOAS U3 KyJIbTypHOH HOPMBI M COOOpPa3ysch C
MpecTaBICHUsIMU 00 001IeM Oare;
® BOCCTAHABIIMBAaTh KOHTEKCThl M MYTH pPa3BUTUS TOTO WJIM HWHOTO BHUIA
HayYHOW JIeATENbHOCTH, OIpENEeisisi MECTO CBOETr0 HCCIEIOBAHUS WITU
MpoeKTa B 00IIeM KyJIbTypHOM MPOCTPAHCTBE;
® OTCIE)XHUBATh U MPUHUMATh BO BHHUMAaHHUE TPEHIbl M TEHACHIIUU Pa3BUTHS
pa3IMYHBIX BUOB JIEATEIBHOCTH, B TOM UMCJIE€ HAyYHbIX, YYUTHIBATh UX MPU
MOCTaHOBKE COOCTBEHHBIX IIeJICH;
® OIICHHUBATh PECYpPChHI, B TOM YHCJE€ U HEMaTepHallbHbIC, TaKUE, KaK Bpems,
HEOOXOAMMBIE ISl JOCTHYKCHUS TTOCTABJICHHOM 11EJIH;
® HAXOAWTHh pa3UYHbIE HWCTOYHUKMA MaTEPHAIBHBIX W HEMaTepHUaTbHBIX
pPECYpCOB, MPEIOCTABISAIONIUX CPEACTBA JUIsl MTPOBEACHUS UCCIEIOBAaHUN U
pean3alyy MPOeKTOB B PA3IMYHBIX 00IACTAX AEATEIbHOCTH YEJIOBEKa;
® BCTyNaTh B KOMMYHHUKALIUIO C JIEPKATEISIMU Pa3IMUHbIX THIIOB PECYpPCOB,
TOYHO ¥ OOBEKTUBHO MPE3CHTYS CBOW MPOEKT WM BO3MOXKHBIC PE3yIbTaThl
MCCIICJIOBAHUS, C IIENBI0 00eCTeueHus] MPOAYKTHBHOTO B3aWMOBBITOTHOTO
COTPYAHUYECTBA;
® CaMOCTOSITEIBHO U COBMECTHO C JpPYTMMH aBTOpaMH pa3padaTbiBaTh
CUCTEMY TapaMeTpOB U KPUTEpUEB OLEHKH dS(PEeKTUBHOCTH WU
HIPOIYKTUBHOCTH peaTU3alliy MPOEKTa UM UCCIIEAOBAHUS HA KaXKI0M dTaIre
peanu3aliy 1 10 3aBepIICHUN PadOTHI;



® QaJeKBaTHO OIICHWBATh PHUCKA peaju3allid TPOeKTa U MPOBEIACHUS
UCCJICJIOBAHMS U TIPETyCMATPUBAThH ITYTH MUHUMH3AIUHN 3TUX PUCKOB;

® QJCKBATHO OICHUBATh TIOCTEACTBHS pEaTHM3allil CBOETO  IPOEKTa
(M3MeHeHUsI, KOTOPBIE OH MOBJICUET B )KU3HU JIPYTUX JIIOJIEH, COOOIIECTB);

® QaJeKBaTHO OIICHWBATh JaJlbHEWINIEE pa3BUTHE CBOETO TIPOSKTa WIH
MCCIICJIOBAHMSI, BUJIETh BO3MOYKHBIC BApHAHTHI TIPUMEHEHUS PE3yIbTaTOB.

2.COAEP)KAHME YYEBHOI'O ITPEIMETA

MeTOIlI)I HAYYHOI'0 MO3HAHUA U (l)I/ISH‘IeCKaH KapTHHa Mupa.

®duszuka - (QyHIaMEHTalbHAs Hayka O Mpupoae. MeToasl HaydHOTO HCCIIETOBAHHUS
(¢u3nUecKkux SBIECHUN. DKCIEPUMEHT W Teopus B (usuke. MoaenupoBaHHE SIBICHUN U
00BEKTOB Mpupoasl. Poins mMatemaTuku B pazsutuu (pusuku. Hayunsie runoressl. [Ipuunna
u cneAcTBue. JluHaMuYeckne M CTaTHCTHYECKHE 3aKOHOMEpPHOCTH. HayuHble (akThl.
@usnueckne BeNWYMHBbL. PU3UYECKHE 3aKOHBI M TPAHMIBI MX NPUMEHUMOCTH. [IpuHImmn
coorBeTcTBUs. Dusnueckas KapThHAa MHpa. MexaHH4YecKas, JJIEKTPOMAarHuTHas U
COBpEMEHHasi KapTUHbl Mupa. Poab u Mecto ¢(u3uku B (OPMUPOBAHHMU COBPEMEHHOMU
Hay4YHOU KapTUHBI Mupa. Ponb Qu3uku B mpakTUYECKON NeATeTbHOCTH Jtojeh. Qusuxka u
Kybmypa.

Mexanuka.
Ocroenvle NOHAMUA U 3A4KOHbI MEXAHUKU

Kunematuka. Cucrtema orcuéra. Mexanudyeckoe ABWKEHUE. MarepuanabHas TOYKa Kak
MOJIeJIb JIBMKYIIErocsi Tena. Buabsl IBUKEHHS. 3aKOH JBUKEHHS, YPABHECHHUE IBUKCHHS.
MrHoBeHHass CKOpocTb. PaBHOMepHOE mnpsMONMHENHOE JABWKEHHE. HepaBHOMepHOE
NBIDKEHUE. YcKopeHue. PaBHOyCKOpeHHOEe TMpsMoJiMHelHoe ABvKeHue. (CBoOOIHOE
najeHue. YCKOpeHHe CBOOOJHOrO majieHus. PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
[lenTpocTpeMUTENBHOE YCKOPEHUE. YTJI0Basi CKOPOCTh. MIHBapHaHTHBIE U OTHOCHUTEIIbHBIE
BEJIMYMHBI B KHHEMATHKE. 3aKOH CIIOKEHHUS CKOPOCTEH.

Jnnamuka. B3anmoperictBue ten. IlepBbiii 3akoH HeroToHa. MIHEpIUsT U1 MHEPTHOCTS.
Nuepunanbubie cuctemsl otcueta. Macca. Cuna. Buabl cun. Cuina ynpyroctu. 3akoH ['yka.
Cuna tpenus. Ilpunnun cynepno3unmu cui. Bropoin 3akoH Hbetorona. Tpetuit 3axkoH
Herorona. I'panuiibl IpuMEHUMOCTH KJIACCUYECKON MEXAHUKH.

[Ipsimasg u oOparHas 3agaun MexaHuku. [[BukeHue HeOecHbIX Ten. 3axoHbl Kemnepa.
3aKOH BCEeMHUPHOTO TAroTeHus. Cuiia BCEMHPHOTO TATOTEHHS M CHJIA  TSKECTH.
I'paBuTanionHas nocrosiHHas. Onpedenenue macc HebecHblX mei.

[IpyHIMIT  OTHOCHTENBHOCTH M  cucTemMa otcu€ra. Kilaccuueckuii  NmpUHUUI
oTHocuTeNnbHOCTH. [IpeoOpazopanus ["anunes. HeurepyuanvHoie cucmemvt omcuéma.

[loctymatenpHO€ U BpallaTeIbHOE JBWXKEHME TBEpAOro Tena. KuHemartmka
BpAILIATEIBLHOTO JIBMKECHUS. PaBHOMEpPHOE BpallaTeIbHOE JIBUKEHHE. YTIIOBOE YCKOPEHUE.
OCHOBHOI 3aKOH BpAIllaTEJIbHOTO ABUXKEHUSI. MOMEHT Cuiibl. MOMEHT UHEPIIUHU.



Craruka. Ilapa cun. LleHTp TsSKECTM M LEHTp Macc. YCIOBHS paBHOBECHS Tell.
Y cTONYMBOE U HEYCTOMYMBOE PABHOBECHE.

WMITyIbC TOYKH M CUCTEMBI TeJl. 3aKOH COXPAaHEHUS U U3MEHEHUs UMITyJibca. [[BukeHue
TeJ ePEMEHHON Macchl. PeakTUBHOE IBUYKEHUE.

MomeHT umnyibca. 3aKOH COXpaHEHUs MOMEHTA UMITYJIbCa.

OHeprus. Mexanuueckass sHeprusi. Kunetnueckas sHeprus. Kunernueckas sHeprus
Bpatatonerocs tena. Padora cunel. MomuocTs. CBsA3b paboThl U sHepruu. IloTeHnuanpHas
sHeprus. 3aKoH coxpaHeHus 3Hepruu. IlonHas MexaHndyeckast SHEpPIusl.

I'mapocratuka. PaBHOBecHe >KUIOKOCTH W rasa. JlaBieHUe XUAKOCTU M Tra3a. 3aKOHbI
ruapocTaTuku. I'maponnHamuka. MneanbHass >KMIKOCTb. 3aKOH COXpPaHEHUS DHEPIrUU B
JTMHAMUKE KUJKOCTH (3aKoH bepHyin)

Mexannueckue kosieOanusi. KonebartenpHas cuctema. Buyrpennue cuibl. CBOOOAHBIC
He3aTyxarolmue KoJeOaHusi W YCJIOBHS MX BO3HMKHOBEHUS. 3aTyXalollue KoJieOaHUs.
[lepuon, yactoTa U aMIIMTyAa KoneOanuil. 'apmonnueckue konebanus. Maarauk. [lepuon
KOJIeOaHWs MaTeMaTU4YecKoro MasTHUKa. [IpeBpailieHuss SHEPruv TpH  CBOOOJHBIX
KosneOaHusx. BoinyxneHnsle konebanus. Pe3onanc

Mexanuueckass BosiHa. [lonepedHble W NMpOJOIbHBIE BOJHBI. 3BYK. YPAaBHEHHE BOJIHBIL.
JnHa BosHbl. CKOpoCTh pacnpocTpaHeHus BojHbl. Cyneprosunus BosH. HTepdepenums
BOJIH.

MOJIEKYJISAPHAA ®U3UKA u TEPMOJINHAMUNKA

OcHO08bl MONEKYIAPHO-KUHEMUUEeCKOUl meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEeOopuru. ATOMBI U MOJIEKYJIBI.
KonnuectBo BemectBa. MomnsipHass Macca. PasMepbl aTOMOB M MOJIEKYJI. DKCIIEPUMEHTHI,
JIeKAIIME B OCHOBE MOJIEKYJSIPHO-KMHETUUYECKONM TEOpUHU. TEeIIOBOE NBUKEHUE YaCTHIL
BemiecTBa. Juddysusa. bpoyHoBckoe ABUKEHUE.

Nneansubiii Ta3. 3akoHbl uaecanpbHOro rasa. Ilapamerpel raza. [laBneHue upeanbHOrO
raza. OCHOBHOE ypaBHEHHE MOJEKYISIpHO-KUHETHYEeCKON Teopuu (ypaBHeHue Kiaysmyca).
Pacnipenenenrie Mosekyn 1o ckopoctsiM. Haubonee BepositHas ckopocTh. Cpemnsis
KBaJIpaTU4YHasA CKOPOCTb.

Temneparypa. Temmonepenaua. TemmoBoe paBHOBecue. TepmMoMeTphl. AOCONIOTHAs
TeMIIepaTypHas Kaia. TemMreparypa Kak Mepa CpeIHEN KHHETUYECKOU YIHEPTUU MOJIEKYII

CocrosiHre wuaeanbHOro Ta3a. YpaBHeHue MenpaeneeBa-Knanelipona. Ilocrosnnas
bonbimana.

Nzomporieccrl.  M3oTepmudeckuii, w300apHbII W W30XOpHBINM mporecchl. [ 'paduku
IIPOLIECCOB

Peanbnbiii ra3. YpaBHenue Ban-nep-Baanbca. Cpennsisi nimuHa cBoOOmHOro mpobera
MOJIEKYJIBI.

@aza. Pa3oselil nepexoa. [lapel u «mocTosiHHBIE» ra3bl. KpuTnueckas Temrieparypa.
Cxwxenne razoB. bmwkuuil nopsgok. JanpHuil mopsgok. JumarpamMma  COCTOSIHUM
BelIECTBA. TpoiHAs TOYKA.



HNcmapenne wu KoHzmeHcauusa. HacblieHHbI W HeHachllleHHBIM map. Kunenwue.
Brnaxxnocts. OTHOCUTENBHAS BIAXKHOCTh. TOYKa pockl. MI3MepeHne BIaKHOCTH.

CoiictBa  moBepxHocTH  kuakocTed. IloBepXHOCTHast  sHeprus.  YJenbHas
NOBEPXHOCTHasi d2Heprus. IloBepXHOCTHOE HATsHKEHUE. SIBIEHHMS CMauMBaHUS U
HecMaunBaHuA. KanuuisipHble sIBIEHUS.

Kpucrammnueckue tena. M3oTponuss U aHU30TpOIus KpUCTawioB. IIpocTpancTBeHHas
pemieTka. MOHOKpUCTAUIBI U NOJUKpUCTAIUIBL.  [lomumopdusm. AmMopdHbie Tena.
MexaHuveckue CBOMCTBA TBEPIBIX Tel. Ympyras u Heynpyras aedopmanus. Hanpsokenue.
Mopnyne ynpyroctu. llpemen ympyroctu. Ilpemen tekydectu. Ilpenenm mnpodHOCTH.
Octarounble u miuacTuueckue naepopmauuu. [lonyuenue u npumenenue Kpucmaios.
Kuokue kpucmannol.

OCHOBbBI mepmoOuHamMuKu

Tepmonunamuka. TepmoaumHamuyeckas cucrema. PaBHOBECHOE U HEPABHOBECHOE
cocTtosiHUA. M3omMpoBaHHAas TEPMOAMHAMUYECKAs CUCTEMa. BHYTpEHHSAS JHEPrus.
KonnuecTBO TEIIOTHI.

3akoH coxpaHeHHs SHepruu. llepBblii 3aKOH TepMOAWHAMHKW. BeuHbBI ABUTATENb
nepBoro poxaa. Luknuueckue mnporeccel. Pabora mpu HHMKIMYECKUX —Ipoleccax.
[IprMeHenne nepBoro 3aK0Ha TEPMOJAMHAMUKH K Pa3IMYHBIM IpoueccaM. M3orepMuueckuii
nporiecc. M3oxopHslii nporecc. AnuabaTHbINA MPoIEecC.

KonuyecTBO TEmIoTsl U yAENbHAs TEIIOEMKOCTh. YpPaBHEHHE TEIJIOBOro OallaHca.
TernoeMKoCTh HJI€aTBHOTO Ta3a MpU  MOCTOSSHHOM oObeMe. CTeneHu CBOOOIBI.
Pacnipenenenne sHeprum mo crteneHsM cBOOOAbL. TemioeMKocTb MHOTOATOMHBIX T'a30B.
TeroeMKoCTh UACaIbHOrO ra3a IpU IMOCTOSHHOM JaBJI€HUU. MOJISIpHAs TEMIOEMKOCTb.
VYpasuenue Maiiepa. Pabota npu aguabaTtHoM niporiecce. Ypaguernue Ilyaccona.

Tenmosoit npurarens. Pabouee teno. Tepmocrar. KoadduimeHnt mone3Horo AeHCTBHS.
[ukn Kapno.

HeobOpatumbie u oOpatumble Mpolecchl. BeposTHOCTh coObiTHS. BTopoil 3akoH
TEPMOJUHAMUKHU. Ycmpoticmeo u npunyun Oeucmeus meniogulx Mawiul. XOJOIUIbHbIC
MaiuHbl. Pabouyuii UK XOIOIUIbHONW MalWHbL. XOJOAWIbHBIN K03 duiment. TenmoBoit
Hacoc. OronutenbHbId  Ko3(GduimeHT. TenjgoBble MalIMHBI W OXpaHa MPUPOIBI.
[TapHukoBbIf 3P (DHEKT.

JJIEKTPOANHAMMUKA
Ilpeomem u 3a0auu 31eKmMpPOOUHAMUKU.
Anekmpuueckoe none

DnekTpuueckuil 3apsia. JBa Buaa DIJIEKTPOCTATUUYECKOE B3aUMOJICUCTBHE. 3aKOH 3apsa.
3akoH Kynona. Kynonosckue cunbl [IpyHIMN Cynepno3unum.

DJIEKTPUYECKOE HOJIE: CTATUYECKOE M IEepeMeHHoe. Teopus NanbHOAEWUCTBUA. Teopus
onuskoaencTBus. Hanpsk€HHOCTD 3MeKTprueckoro nojs. [IpuHimun cyneprno3uuuu nojei.
CunoBble nuHuU 110751, OJHOPOIHOE U HEOJHOPOHOE IEKTPUUYECKOE MOJIE.



[ToTok BekTopa Hanpspk€HHOCTU. Teopema I'aycca. IloBepxXxHOCTHAsI IUIOTHOCTH 3apsija.
[TIpumenenue Teopemsl ['aycca Kk pacu€ry moseu.

Pabota nmo mepememnieHuio 3apsiga B OAHOPOTHOM 3JEKTpUudYeckoM mose. Pabora B momne
ToyeyHoro 3apsga. lloTeHnmanbHas »HHeprus 3apsga B DJIEKTPUYECKOM  IIOJIE.
[loreHunanbHass  SHEpPrusi  B3aWMMOJEWCTBHUS  TOYEUYHbIX  3apsaAnoB.  [loreHmman
ANEKTPOCTATUYECKOTO MoJist. Pa3HOCTh MOTEHIMANOB (HAmpspKeHHUE). DKBUIIOTEHIMATbHBIC
NOBEpXHOCTH CBsI3b MEXAY HANPSKEHHOCTBIO JJIEKTPUYECKOTO TMOJS U Pa3HOCTHEO
NOTEHIAAJIOB.

Onektpuzauusi Ted. [IpOBOJNHMKM W JUAJEKTPUKKM B DJIEKTPUYECKOM  IOJIE.
DNeKTpUYEeCcKoe MOoJe 3apsSHKEHHOrO MPOBOMASAIIETO MIapa. DJIEKTPOCTaTUYECKas WHIYKIUS.
[onsipuzanust AMBIIEKTPUKOB. [M3nekTpruueckas IpOHUIIAEMOCTh BELIECTBA.

OnektpoéMkocTh. KoHzmencaropel. IlocnenoBarenbHoe W mapauieibHOE COCIMHEHUE
KOH/IEHCAaTOPOB.

Ouepeust 3aPANCEHHO20 KOHOeHcamopa. [Ipumenenue JUAJIEKTPHUKOB.
Ceenemoosnexmpuxu. I1be303nexkTpudeckuii 3 exr.

TIHocmoannotit 2JIEKTPHYECKHH mok

DIIEKTPUYECKHUN TOK. DJIEKTprUUecKas 1emnb. ICTOuHMKM nocTosSsHHOrO Toka. Cuila Toka.
DNEeKTpOABMKYLIAs CHJIa HCTOYHUKA. YCIOBHUS CYIIECTBOBAHHS 3JIEKTPUYECKOIO TOKA.
ConpoTuBiieHHE NPOBOIHUKOB.

Pabota u MOIIHOCTH »3nekTpuueckoro Toka. 3akoH Jlxoyns—IJlenma. TennmoBoe
JNEUCTBUE AIEKTPUYECKOrO TOKa. 3akoH Oma g MOJTHOM 3ieKTpuyeckon nenu. KopoTtkoe
3aMbIKaHHeE.

[TocnenoBarenbHOE U MapajlIEIbHOE COCIMHEHNE IPOBOJHUKOB. Paciipenne npeaenos
U3MepeHus amrnepmerpa u BosbTMeTpa. [Ipasuna Kupxroda.

Inexkmpuueckuii MoK 6 pa3IudHbIX CPeoax

DJIEKTpUUECKHI TOK B MeTasuiax. [Ipupoaa snekrtpuyeckoro Toka B Metajuiax. CKOpoCTh
pacnpoCTpaHEHHUs] TOKAa B MPOBOJHHUKAX. OJEKTPOHHAs MNPOBOAUMOCTH METAJUIOB.
3aBUCHUMOCTh COMPOTUBIJICHUS MPOBOAHUKA OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHII TOK B pacTBOpax M paciuiaBax »3JEKTpoJUTOB. 3akoH Dapajes.
DIEeKTPOn3. DIAEKTpoauTHdecKas auccoruanus. [lpumenenue anekTpoausza.

Tok B razax. Bunbl nonnzanuu. CamMOCTOSITENbHBI U HECAMOCTOSITEIbHBIN pPa3psibl.
Bunbl camoctositennsHOro paspsaa. [lnazma.

DNEeKTPUYECKUN TOK B BaKyyMe. DJIEKTPOHHASI SMHUCCHUS. TepMOAJIEKTPOHHAS SMHUCCHS.
DOnexkTpoHHO-Ty4YeBass TpyOka. OnekTpoH. OTKpBITHE JJICKTPOHA. Y IETBHBIN 3apsi
anekTpoHa. Karoausle nyymn.

[TonynpoBOgHUKN. 3aBHCUMOCTH CONPOTUBIICHUS IOIYNPOBOJHUKOB OT BHEIIHUX
ycnoBuid. Tepmopesuctopbel u  ¢otopesuctopsl. [Ipupona >IEKTpUYECKOTO TOKa B
nosynpoBogHukax. CoOcTBeHHass M HpUMECHas MNPOBOAUMOCTb.  OJHOCTOPOHHSS
IPOBOAUMOCTh KOHTakTHOTrO ciosi. Ilepexon. [lomynmpoBonuukoBsiii nuox. Koadduuuent
BhIIpsIMIIEHUSI. TpaH3ucTop, ero ycrpornctBo. MIHTErpanpHas cxema.



Maznummnoe none

MarnutHoe B3aumozeicteue. Marautnoe nose. Cuita Amnepa. MHIyKIust MAarHuTHOTO
nosst. JInHuM MarHuTHOW WHAYKUMHA. OIHOPOAHOE MArHUTHOE Iosie. MarHUTHBIN MOTOK.
BuxpeBoe nose. MarautHoe mose Toka. J[BHKEHUE 3apsKEHHBIX YacTHILl B MAarHUTHOM
nose. Cuna Jlopenua. LIUknoTpoH. Y nenpHbIN 3aps/1 SJEKTPOHA.

MarnutHoe moJie B BellecTBE. MarHuTHblE CBOWCTBa BellecTBA. MarHutHas
npoHunaeMocts. I[lapamarnernkn u  auamarHetukud. @OeppomarHeTuku. JOMeEHBI.
Temneparypa Kropu. I'ncrepesuc.

DNEKTPOU3MEPUTENBHBIC TPUOOPHI. DISKTPUUECKUIA TBUTATETH TTOCTOSHHOTO TOKA.

AnekmpomazHumHan UHOYKUus

SBnenne snekTpoMarHUTHOM wuWHAYKUUHU. Omnbitel Dapaned. MHAYKIUOHHBIA TOK.
NHIyKIIMOHHOE 3JIEKTPUYECKOE TOJIE€. DIEKTPOMArHUTHOE TOJI€. 3aKOH 3JIEKTPOMArHUTHOM
naaykuu. [Tpasuso Jlenua. Toku @yko.

SBnenne camonnaykunu. ManyktuBHOCTh. CaMonHaykuus. 3/1C caMOMHIyKINH.

DHeprus 3JIEKTPOMArHUTHOTO IOJSA. DHEPIHsl MATHUTHOTO ITOJISl KAaTyIIKH C TOKOM.
[110THOCTPE PHEPTUM MAarHUTHOTO MOJS. [ [1OTHOCTB SHEPTUH SIIEKTPOMATHUTHOTO TOJIS

Inexmpuyeckui 2eHepamop nocmoanno20 moka. IlpeBpalienne MEXaHUYECKOU SJHEPTUN
B JJIEKTPUYECKYI0. ODJEKTpoABUTaTellb. MUKPO(OH U TPOMKOrOBOpUTENb. MarHutHas
3anuch. Muadopmanuu. MarautHas mnamsate OBM. Uuoykyuowuwviti  2eemepamop
NEKMPUYECKO20 MOKA.

11 kaacce

QJIEKTPOMAT'HUTHBIE KOJIEBAHUA 1 BOJIHBI

AnekmpomazHumnuvle  KoJieOaHus u Quzuueckue - ocHogéwl
971IeKMPOMEXHUKU

KonebarenbHas cucrema. ['apmoHnyeckue koneOaHus U ux XapakTtepuctuku. CloxxeHne
konebanuii. KomebatenpHblli  KOHTYp. CBOOOIHBIE DJICKTPOMArHUTHBIE —KOJCOAHUS.
CoOcTBeHHas 4acTOTa AJIEKTPOMArHUTHBIX KOJI€OaHUH B KOHTYpE.
ABTOKOJI€0ATENIbHBIN T€HEPATOP HE3aTYXAIOIIUX SJIEKTPOMArHUTHBIX KOJIEOaHU.

BoiHyX/IeHHbIE 3JeKTpOMarHuTHele KoseOanus. Ilepemennbii Tok. Konpencatop u
KaTyIlIKa MHAYKTUBHOCTH B LIETIH MTEPEMEHHOrO TOKa. 3akoH Oma JJIsl JIEKTPUUYECKON LENn
IIEPEMEHHOr0 TOKa. MOIIHOCTh B LENH MEPEMEHHOTO TOKA. PE30HAHC B 3IJIEKTPUYECKUX
LETISIX IEPEMEHHOTO TOKA.

Tpauchopmarop.  Onemenmapuas ~ meopus  mpancopmamopa.  Ienepamop
mpéxgasnoco moxa. IIpon3BoACTBO, epeaada u NOTpedICHUE FNEKTPUUECKON SHEPTUH.

QﬂeKmPOMHZHuMHble 60JIHbL U d)u&‘uueacue OCHOG6bl paduomexuuku

DNEeKTPOMarHuTHbIE  BOJHBL. OTKpBITUE DJIEKTPOMArHUTHBIX BOJH. [ enepayus
anekmpomacHumuslx  60oaH.  CBOWCTBA  BJEKTPOMATHUTHBIX  BOJNH.  OTpaxkeHue
ANIEKTPOMATHUTHBIX BOJIH. [IpenomieHue >aeKTpoMarHUTHBIX BOJH. MHTepdepenims



AIIEKTPOMArHUTHBIX BOJH. J{udpakius u noiaspu3anus 3JeKTPOMAarHUTHBIX BOJH. Dggexm
Llonnepa. Jlnana3oHbl 2IEKTPOMArHUTHBIX U3IyYEHUN U UX MPAKTUYECKOE IPUMEHEHNE.

[Mpunuun panuorenedoHHONW cBs3u. TeneBuimeHue. Pa3Butue CpeacTB  CBS3M.
Paouoacmponomus.

Ceemoevie 60./1HbI

OnexkTpoMarHuTHas nOpupoAa cBera. Pa3BuThe mnpenctaBieHUd O MPUPOAE CBETA.
KopnyckyinspHas u BoiaHoBasi Teopuu cBeta. CKOpOCTh CBETa.

Wutepdepenust  cBera. KorepentHocts. HWuTepdepeHiuss B TOHKHX IUIEHKAX.
[Tpumenenue uHTepHEpPEHIIMN CBETA.

Hudpakmus ceera. Teopust @penens. [Ipunmun [oiirenca—®penens. Audpakuus ot
KpYTJIOTO OTBEPCTHS W Kpyrjoro skpana. udpakuus ot ogHoit menu. dudpakuuoHHas
pem€Tka. I onoepaghus.

Hucnepcust cBera. CIUTONIHOM M JWHEWYAThId CHOEKTpbl M3NydeHus. CrnekTpaibHbII
aHasm3. llomsipusanusa cBera. EcTecTBEHHBIM M NOJSIpU30BaHHbIA CBeT. [IprmeHeHue
IIOJISIPU3ALIMU CBETA.

Onmuueckue npuoopol

['eomerpuueckas ontuka. I[lpumamun @Pepma. I[IpsIMOIMHENHOCTH pacHpOCTPaHECHUS
cBera. [IpenomileHHE M OTpPaKEHHME CBETA. 3aKOHBI OTPAKEHHSI M IPEJIOMIICHHS CBETA.
ITonnoe oTpakeHue. BolOKOHHAs ONTHKA.

3epkana. Muumoe wuzobOpaxenue. Ilmockoe 3epkano. Cghepuueckue 3epkana u ux
ocnoenvie napamempwvi. Popmyna cghepuueckozo seprana. IloctpoeHue n3zoOpakeHUN B
3epKasnax.

JIuu3bl ¥ uX OCHOBHBIE mapameTphl. [locTpoenue m3oOpakenuit B nuH3zax. Dopmyna
nuH3bL. [1a3 Kak onTryeckas cucrema.

CBeToBbIe BeanunHbl. Cuita cBeTa. OCBEMEHHOCTE. 3aKOHBI OCBEIIEHHOCTH.

OnTuyeckue nmpudopsl. JIlyna. Mukpockon. Teneckon. Pa3pemaroiiast cmnocoOHOCTb.

Inemenmot meopuu omHocumesibHocmu

DKCnepUMEeHTAIbHBIE OCHOBAHUS TEOPUU OTHOCUTENBHOCTU. [locTymarsl crieruaibHOM
TEOPUU  OTHOCUTEIBbHOCTH. IIpemenbHOCTP W aOCOMIOTHOCTH  CKOPOCTH  CBETa.
NHBapraHTHOCT, MOMYJST CKOPOCTH CBeTa B Bakyyme. [IpWHIIMI OTHOCHUTEIHLHOCTH
OuiamreriHa. OcCHOBHBIC TOHATHS. [Ipocmpancmeo—epems 6 CheyualbHolu meopuu
omuocumenbHocmu. PenaTUBUCTCKUNA 3aKOH npeoOpazoBaHusi ckopocTH. [IpeoOpazoBanus
Jlopennia. Kuaemarnaeckue CIICICTBUS CIICIUAILHON TEOPUU OTHOCUTEIHLHOCTH.

DHeprusi, UMITyJIbC M Macca B PEISATHBUCTCKOW JIWHAMUKE. OHepeus u UMNYIbC
c60000HOU wacmuysbl. CBsI3b MacChl U dHEPruu CBOOOAHON uacTuilel. [losHast sHEprus.
DHeprus mokos. IIpuHIMI COOTBETCTBUS. Pensmusucmckue 3aKoHbl COXpaHneHus. 3aKOH
B3aMMOCBSI3M MAacChl M SHEPTUH ISl CHCTEMbI YaCTHII.

KBAHTOBAS ®PU3UKA

Ceemoevie Kearnmol



[TpenMer u 3amaun kBaHTOBOM (u3MKH. BO3HUKHOBEHHE y4eHHs O KBaHTax. TersoBoe
u3NyyeHue. 3aKOHbI TEIUIOBOTO M3NyueHus. Pacnpenenenue sHepruu B CeKTpe abCoNMIOTHO
yépuoro Tena. ['mnmoresa M. Ilmanka. @opmyna [lnanka. dotosnextpuueckuir P eKT.
Omnpitel A. I'. Cronerosa. 3akonbl otoapdexra. @oton. KBantosas teopus hotoaddexra.
VYpaBuenue DiiHireiiHa 11 BHelHero ¢potodddexra. [Ipumenenue dhotordpdexra.

Xumuyeckoe naeictBue cBera. Dotoxumuueckue mnpoueccbl. OCHOBHOM — 3aKOH
dboToxumuu. POTOCUHTES.

CsetoBoe nasienue. OnbiT JlebeneBa. KBanToBas Teoprs CBETOBOTO JaBICHUS.

OnbIThl, OOHAPYXUBAIOIIME KOPIMYCKYJSPHBIE CBOWCTBa cBeTa. Idpgexm Komnmona.
Oneitr bore. Onvimvr C. U. Basunosa. EAMHCTBO KOPIYCKYJISIPHBIX W BOJIHOBBIX CBOWCTB
CBETA.

Pusuka atToma

Jloka3zarenbCcTBa CIIOXKHOM CTPYKTYyphl atoMoB. llepuomnueckmii 3axkon J[. U.
MenpneneeBa. Jlunenuateie criekTpol. PaguoaktuBHOCTE. Mosens atoma TomcoHa. OmnbIThL
Pezepdopnaa. Anepuas momens aToma.

KBantoBeie mnoctynatel bopa. CranuoHapHble COCTOSIHMSI. Y CIIOBHE  YacTOT.
DHEPreTUYecKrue ypoBHU. DHEPTreTUYECKHUI CIIEKTP aTOMa.

OObsicHEHHE TPOUCXOXKACHUS JIMHEHYaThiX CcHekTpoB. CHEKTp aromMa BOJOpOJA.
Oo6o06menHas dopmyna banbmepa. ['maBHoe kBaHTOBOE umcio. [IpuHIIMIT COOTBETCTBHS.
OmneiT @panka u ['epua.

BonnoBeie cBoiicTBa uacTul BemiectBa. | unore3a ae bpoinsa. Bonnel ne bpoiins.
Jugpaxyus snexmponos. UntepdepeHius BoJiH ae bpoilist U KOpIycCKyJsSpHO-BOJHOBOMN
nyanu3sM. BonHoBas  ¢ynkums. CooTHouleHHWe HeompeneleHHocter ['eitzenOepra.
KoprnyckynsipHO-BOTHOBOM AyalIU3M.

DJIeMEHThl KBAaHTOBOM MexaHWKH. YpaBHeHue lllpennnrepa. KBantoBanme sHeprum.
Cocrosinust atoma Bogopoaa. KsantoBele uncia. ['maBHoe kBaHTOBOE uncio. KBaHTOBaHUME
MoOMeHTa umnyibca. OpOuTambHOe KBAaHTOBOE YMCi0. MarHuTHoe KBaHTOBOe uncio. CrivH
anekTpoHa. CiuH-opOUTaTbHOE B3aUMO/IEHCTBUE.

MHoros5ekTpoHHsie atoMsel. [lpunyun Ilaynu. Ilepuoouyeckas cucmema s1emenmos /1.
U, Menoeneesa. Onekmponuvle 000104KU. ATOMHBIE W MOJEKYJSIPHBIC CIEKTPHI.
Jluneituateie cnekTpbl Tra30B. COOTHOIIEHHWE HEOMPENCICHHOCTEM M BpeMs >KU3HU
BO30YXXJIEHHBIX aTOMOB. CIUIONIHBIE CIIEKTPhI UCITYCKAHUSI Ta30B. PEHTT€HOBCKHE CIIEKTPHI.
XapaKkTepUCTUYECKOE PEHTTEHOBCKOE U3IIydeHrue. MONeKyIsIpHbIE CIEKTPHI.

Jlazep. CnoHTaHHOE M WHAYUHPOBAHHOE H3iaydeHHs. COCTOSHHS C HOPMalbHOM M
WHBEPCHON HACEIEHHOCThIO JSHEPreTUYECKUX YpOBHEH. MeTtacTaOUIIbHBIE COCTOSIHHMSL.
Ontuveckuii KBAaHTOBBIN F€HEPATOP.

Dusuka amomnozo aopa

Atomuoe sapo. M3oronsl. [Ipoton. Helitpon. CocTaB aTOMHBIX A1ep. SaepHbIE CHIIBI.
Hedext macchl U sHeprus cBs3u sapa. KBaHTtoBaHue sHEepruu sapa. I'aMMa-uziaydeHue.
Mopnenu CTpOeHHs aTOMHOTO SApA.



PamnoaktuBHOoCcTh. Anb(da-pacman. bera-pacman. EctecTBeHHas W MCKyCCTBEHHAs
PaIMOAaKTUBHOCTE. Dhghekm Méccoayspa. 3aK0H paTuoaKTUBHOTO pacnajia.

CBoiicTBa MOHU3UPYIOLIKX U3Ty4yeHU. B3auMoeiicTBUE C BEIIECTBOM.
[Tormoménnass no3a. OTHocuTenbHas Ouosiornueckas 3PQGEeKTUBHOCTb. DKBHUBAJICHTHAS
no3a. [IpenensHo nonyctumble 703bl. METOBI perucTpalii HOHU3UPYIOIIUX U3TyYEHUN.

SnepHble peakuyu. 3aKOHBI COXPAHEHUs MPU SIAEPHBIX peakuusax. Peakuuu neneHus u
cunte3a. Jlenenue sipep ypana. llennas peakius nenenusi. Kputuueckas macca. ATomHas
oomOa. SnepHas sHepreTuka. SnepHbIe peakTOpbl Ha MEMJICHHBIX U OBICTPBIX HEHTPOHAX.
TepmosiiepHbie peakiiii. ATOMHBIE SJIEKTPOCTAHIIUU U OXpaHa OKPYKAIOIIEH Cpe/ibl.

3Jlemenmapnbte uacmuubl

DOneMeHTapHble 4acTullbl. DNeKTpoH. [Iporon. Heltpon. HelTpuHo. AHTHYACTHUIIBIL.
Yckoputenu 3IeMEHTApHbIX YacTull. [Ipespawenus snemenmaphuix yacmuy. Kocmuueckoe
n3nydeHue. MrooHbsl. Me30Hb!. [ unepoHsl.

Knaccudukanus srneMeHTapHBIX 4YacTull. Jlenmowuwi. AOdpomusl. @yHOAMeHmMANbHbIE
ezaumooevicmeusi. Cunvnoe  63aumooeticmeue. Cnaboe 63aumooelicmsue. 3aKOHBI
coxXpaHeHHs B MUKpoMupe. OyHAaMEHTaJIbHbIEC 3JIEMEHTAPHBIC YaCTULIBI.

CTPOEHME 1 3BOJIIOLMS BCEJIEHHON

Ilpupooa men Conneunoil cucmemot

[IpuMEHUMOCTh 3aKOHOB (DU3UKH ISl OOBSICHEHUSI TMPUPOJBI KOCMHUYECKUX OOBEKTOB.
Conneunas cucrema. Ilmanerst CoOMHEYHOW CHUCTEMBI M UX CIOYTHUKU. MeTOnbl
uccinenoBanus ten CosiHeuHOM cuctembl. Manblie Tesia COTHEYHON CUCTEMBI.

Connue. Conneunas akTuBHOCTh. CosiHeuHbI BeTep. XpoMochepa. ConHeuHast KOpoHa.
Conuneunsle nisitHa. [IpoTybepaniibl. Kocmoronus. Ilpoucxoxaenue ComHEUHON CUCTEMBI.

3BE3bI U 3BE3IHBIE CUCTEMEI

3BE311bI M UICTOYHUKH MX dHeprun. Knaccudukauus 38€31. Gusnveckue xapakTepUCTUKU
3Be3a. Bunumas 3BE3aHas BenuuuHa. AOCONOTHAs 3BE3AHAs BenuunHa. CrHeKTpaabHbBIN
kiacc. [uarpamma ['epummpynra-Peccena. benbiii kapnauk. Oomtonus CoyiHIA U 3BE3N.
[Ltanerapubie TyMaHHOCTH. ['paBUTAMOHHBIN Kosularic. HEMTpOHHBIE 3BE3IBI U YEPHBIC
nbipel. [Iepemennsbie 38€31b61. HOBBIE U CBEpXHOBBIE 3BE3/bI.

['anmaktuka. Crpoenue I'amaktuku. CoctaB m crpykrypa ['amaktuku. TymaHHOCTB.
Mine4HsIi myTh.

[IpocTpaHCTBEeHHO-BpeMEHHBIE ~ MacIiTabbl  HaOmrogaeMoii  BcenmenHoi.  bounbrras
Bcenennas. Meraranaktuka. CrOupajibHbIE TalakKTUKH. OJUIMITHYECKHE TAJTAKTUKH.
Panuoranaktuku u u€pHbie nbIpbl. « TEMHas MaTepus» U «TEMHAs YHEPTUD». 3aKOH Xaboua.
[IpeacraBnenue 06 sBomonuu BeenenHoil. bonbiioii B3peIB. [IponcxoxaeHne XuMUYECKUX

AJIIEMEHTOB.
JlaGopaTopHbie padoThbI

1. W3MmepeHue yCKOpeHHUs IBHKEHHUS TENa.
2. TlpoBepka 3aKoHa IyTel /151 pABHOYCKOPEHHOTO ABM)KCHUS.



N3mMepenue cuit 1 yCKOPEHHM.
N3mepenne nmmyJibca.
W3mepeHne naBieHus rasa.

3

4

5

6. HaOmrogenue pocta KpUCTAIIOB U3 pacTBOpa.

7. VI3amepeHue yneiabHOU TEIUIOTHI TUTABIICHUS JIb/IA.

8. H3MepeHwne 31eKTPOEMKOCTH KOHICHCATOPA.

9. H3MepeHwue CUIIbI TOKA M HATPSKCHUS.

10. 3smepenue 3IeKTPHUSCKOTO 3apsiia OJJHOBAJICHTHOTO HOHA.

11. I3mepeHne MarHuTHOM WHTYKITHH.

12. I3amepenne MHAYKTUBHOCTH KaTYIIIKH.

13. I3mepenne MHAYKTUBHOTO COMPOTUBIICHUS KAaTYIIIKH.

14. IzmepeHue cuibl TOKa B LIEMH MEPEMEHHOTO TOKA ¢ KOHACHCATOPOM.

15. Onpenenenue yuciaa BUTKOB B 0OMOTKaxX TpaHc(opmaropa.

16. Onenka JIMHBI CBETOBOM BOJIHBI IO HAOIIOIEHUTO TU(PAKIIAK HA MIEIH.

17. OnpeneneHue CICKTPAIBHBIX TPAHUI] YyBCTBUTEILHOCTH TJIa3a YEJIOBEKA C MIOMOIIBIO
Tu(hPaKIIMOHHON PEIIETKH.

18. I3smepenue nokasarens mpeioMIICHUs CTEKIIA.

19. KauecTBEeHHBII CTIEKTpAJIbHBIN aHAIH3.

Du3nYeCKUl NPAKTUKYM

N3yuenue ABMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
N3ydeHne nBUKEHHUs Tea 10 OKPYKHOCTH.

HccenenoBanre 3aBUCUMOCTH YCKOPEHUS TeJIa OT €r0 MACCHI.
M3ydeHne NBUKEHUs CUCTEMBI CBS3aHHBIX TEI.

M3ydeHne 3aK0Ha COXpaHEHUs UMITYJIbCA.

ok whE

HccnenoBanre mnpeBpaiieHus MOTEHIMAIBHOW SHEpPruM ynpyrou nedopmainuu B
KHMHETHYECKYIO SHEPTHIO.

/. W3MmepeHne yCKOpeHHsI CBOOOHOTO MAJCHUSI C TIOMOIIBIO MasTHUKA.

8. H3mepenue IIMHBI 3ByKOBOM BOJIHBI M CKOPOCTH 3BYKA.

9. IlpoBepka ypaBHEHHs COCTOSIHUSA ra3a.

10. U3mepenue atMocepHOro TaBiIeHUS.

11. I3smepeHue 3J1eKTPUYECKOro COPOTUBRIIEHHUS TPOBOIHUKOB.

12. I3mepeHue MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.

13.I'panyupoBka TepMOIaphI.

14. ccnenoBanue noJiyipOBOJHUKOBOIO TUO/IA.

15. IsmepeHue MHAYKIMU MarHUTHOTO MTOJISI 3€MJIH.

16. Uzyuenne 3axona OMa AJis e MepEMEHHOTO TOKa.

17. Onpenenenve OOPOTHOCTH M BOJIHOBOTO COTIPOTUBIIEHUSI KOHTYPA.
18. U3yuenue paboTsl TpanchopmaTopa.

19. Onpenenenue AIMHBI AIEKTPOMArHUTHON BOJIHBI.

20. 3MepeHue CKOpOCTH PacpOCTPAHEHUS! JIEKTPOMAarHUTHBIX BOJIH.



21. 3mepenue IIMHBI CBETOBOW BOJIHBI 110 HaOIIOAeHHIO KoJiel HproToHa.

22. Onpenenenue POKYCHOTO PACCTOSHUS PACCEUBAIOIIEH JTHH3BI.

23. V3y4yeHne Mo/IeTu TeJIECKOMa.

24. VIzyyenre MoJieIu MUKPOCKOTIA.

25. zyuenue siBiaeHUs UHTEpPEPEHITUN.

26. NccnenoBanne 3aBUCUMOCTH MOIIHOCTH W3IMYyYEHUS HUTH JIAMIThl HAKAJTHBAHHS OT
TEMIIEPATYPHI.

27. Iamepenue paboThI BBIX0/1a AJIEKTPOHA.

28. Nzy4eHne TIOMUHECIICHTHOH JIAMITHI.

29. KauecTBeHHBIN CHIEKTPAIbHBIN aHaTH3.

30. Onpenenenue Tmepuoja IMOMypacnaga E€CTECTBEHHBIX PaJHMOAKTHUBHBIX HM30TOIOB
aTMoc(epHOro Bo3ayXa



3. TEMATHYECKOE IINTAHUPOBAHUE

10 xaace, 170 g4

Ne Tembl ypoxkoB Kou-Bo
n\n JacoB
METO/JbI HAYYHOI'O IO3HAHUSA 1 5
OU3NYECKASA KAPTUHA MHUPA
1 | OKkcrepuMEeHT U Teopusl B MPOIECCE MO3HAHUS TPUPOIbI 1
2 | MopenupoBaHue siBICHUM U 00BEKTOB MPUPOIBI 1
3 | ®dusnyueckue 3aKOHbI 1
4 | ®dusnyeckas KapTuHA MUpa 2
3)
MEXAHHUKA 49
Kunematuka 12
6 | Cucrtema otcuera. 1
7 | MexaHnueckoe JBUKECHHE 1
8 | MarepuanbHas TouKa. BUIbI IBYKCHHSL. 1
9 | 3aKkoH JBWKEHUSI, ypaBHEHUE ABUKEHUSI. MTHOBEHHAs 1
CKOPOCTb.
10 | PaBHOMEpHOE MTPSMOJIMHEMHOE ABUKEHUE. 1
HepaBHOMepHOE NBUKEHUE
11 | Yckopenue. 1
12 | PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE IBIKEHUE. 1
13 | CBobogHOE NazieHHE. 1
14 | YckopeHnue cBOOOIHOTO A ICHHS 1
15 | PaBHOMEpHOE JBUKEHUE IO OKPY>KHOCTH. 1
[{leHTpoCcTpeMUTETBEHOE YCKOPEHHE.
16 | YrioBas CKOPOCTb. 1
17 | luBapuaHTHBIE U OTHOCUTEJIbHBIC BEJIMUUHBI B 1
KHHEMaTHKe
JInnamuka 15
18 | Ilepsnbiit 3akon HbtoToHa. IHEpLMsS U MHEPTHOCTb. 1
19 | nepuuanbHble CUCTEMBI OTCUETA 1
20 | Macca. Cuna. Buasl cun. CrnoskeHue CHil. 1
21 | Bropoii 3akon HeroTona 1




22 | Tpertnii 3akoH HproToHa 1

23 | 3akonsl Kemepa. JIBuykeHue miaHeT. 1

24 | 3akoH BceMUpHOro taroTeHus. Cusaa BCEMUPHOTO 1
TATOTEHUS Y CUJIA TSKECTH.

25 | I'paBuTannonHas noctosiHHas. OnpenesieHne Mace 1
HEOECHBIX TeJ

26 | [IpuHIMI OTHOCUTENBHOCTH U CUCTEMA OTCUETA. 1
Knaccruecknii npuHIMI OTHOCUTEIIBHOCTH

27 | IlpeobpazoBanus ["anmnes. HenHneprimarbHbIE CUCTEMBI 1
oTcYeTa

28 | Kunemaruka BpalaTeabHOro ABMKEHUsl. PaBHOMepHOE 1
BpaliaTeIbHOE JBUKCHUE

29 | YrioBoe yckopenrue. OCHOBHOH 3aKOH BpalaTeIbHOTO 1
JIBUKEHUS

30 | MomeHT cuibl. MOMEHT HHEPIIUU 1

31 | Craruxka. [Tapa cun. LleHTp TsKECTH M IEHTP Macc. 1

32 | YcToiiunBOe U HEYCTOMYMBOE paBHOBECHE 1

3aKoHBI COXpaHeHHs 22

33 | Umnynbe Tena. 3aKOH COXpaHEHUS U U3MEHEHUS 1
HMITYJIbCA

34 | JIBmxeHue TeJ MepeMeHHON Macchl. PeakTuBHOE 1
JIBIDKCHUC.

35 | MoMeHT ummyJibca. 1

36 | 3aKOH COXpaHEHMs] MOMEHTA UMITYJIhCa 1

37 | Dueprus. Mexannueckast sueprusi. Kunernueckas 1
DHEPTUS

38 | Kunernueckas 2Heprusi Bpallaroierocs tena 1

39 | Pabota cumbl. MomiHocTh. CBSA3h pabOThI U YHEPTHUH. 1

40 | Csi3b pabOTHI ¥ YPHEPTUH. 1

41 | IloTeHimanbHasi SHEPrUsl. 3AKOH COXPAHEHUS SHEPTHH. 1
ITonHas MexaHu4eckast SHeprus

42 | I'mapocratuka. PaBHOBecHe )XKMIKOCTH U Ta3a. 1

43 | JlaBieHue >KMAKOCTH U Ta3a. 3aKOHBI THAPOCTATHKH. 1

44 | 'maponuHamuka. MaeanpHast KUJIKOCTh 1

45 | 3aKO0H COXpAaHEHMS PHEPTUH B JUHAMUKE KUIKOCTH 1
(3axoH bepnyn)

46 | KonebarenbHas cucteMa. BHyTpeHHUE CHIIBIL. 1

47 | CBoOoaHbBIE HE3aTyXaloIIMe KoJeOaHus U YCIOBHS UX 1
BO3HUKHOBEHUS. 3aTyXalouue KojJebanus

48 | Ilepuwon, 9acToTa U aMIUTATYa KOJIEOaHUN. 1
["apMonmyeckue Koaebanmsl.

49 | Masartuuk. [lepuos konebanust MaTeMaTHIECKOTO 1
MasITHUKA.

50 | [IpeBpatieHust SHEPTUH PU CBOOOTHBIX KOJICOAHUSIX 1

51 | BeinyxaeHnnble kosieOanus. PesoHaHc 1




52 | Mexanuueckas BojiHa. [lonepeunsie v mpo10ibHbIE 1
BOJIHBI. 3BYK.

53 | YpaBuenue BonHbl. [[nuHa BoaHBI. CKOPOCTH 1
pacnpoCTpaHEHUs! BOJIHbI

54 | Cynepnosunus BosiH. UHTepdepenus BoiIH 1

MOJIEKYJISAPHASA ®U3UKA n 37
TEPMOJANHAMHUKA
OCHOBBI M0JIeKYJISIPHO-KMHETHYECKOH TeOpuH 23

55 | Atomsl 1 MoJieKyJbl. I3MepeHne macc aTOMOB U 1
MOJIEKYJI

56 | KonnuectBo BemecTBa. MossipHas macca. Pazmepsl 1
aTOMOB U MOJIEKYIL.

57 | IIpupona ternotsl. TennoBoe NBHUKEHNE YACTHII 1
BEILECTBA. DKCIEPUMEHTHI, JIEKAINE B OCHOBE
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

58 | luddyszua. bBpoyHOBCKOE IBIKEHHE 1

59 | Pacmpenenenne MosIeKys o ckopocTsM. Hanboiee 1
BEpOSITHAs] CKOPOCTh

60 | UneanpHblil ra3. 3aKOHBI UAECATBHOIO Trasa. 1

61 | IlapameTpsl raza. JlapneHnue ujaeanbHOro rasa. 1

62 | OcHOBHOE ypaBHEHHE MOJICKYJISIPHO- KHHETUYECKOM 1
teopun (ypaBHeHue Knaysuyca).

63 | Cpennsisi KBaipaTUYHasi CKOPOCTh 1

64 | Temneparypa. Termmonepenava. TernmoBoe paBHOBECHE 1

65 | TepmomeTpsl. AOCOIOTHAS TeMIepaTypHas IIKaIa 1

66 | Temmeparypa kak Mepa CpeHel KHHETHICCKOU 1
OHEPTUU MOJICKYJI
OOBSICHATH CBA3B CPEIIHEN KHHETHUYECKOW SHEPTUH
TEIJIOBOTO JIBHXKEHHSI MOJIEKYIT

67 | CocTosiHME MI€aTBbHOTO Ta3a. 1

68 | YpaBuenue Menneneesa—Kunaneiipona.llocTosiHHas 1
boneinmana.

69 | Uzonpoueccet  M3orepmuueckuif, W300apHBIA U 1
M30XOpHBIN nponecchl. [ paduku nporeccos.

70 | Peanbubiii ra3. YpaBHenue Ban-nep-Baanbca. Cpensss 1
JUTHHA CBOOOAHOTO mpobera Mosiekyibl. CpaBHUBATH
peaabHbBIN U UcaIbHbIN Ta3bl, HAXOIUTH 00IIee 1
OTIINYHSL.

71 | 3anuchiBaTh M aHATU3UPOBATH YpaBHEHUE BaH-aep- 1
Baanbsca ®a3za. ®a3oBsbiil iepexon. [lapsr u
«TOCTOSTHHBIE) Ta3bl

72 | Kputnueckas temrepatypa. CKuKeHue ra3os. 1
bavxani nopsinok. JlanpHUM NopsizioK.

73 | JuarpamMma coCTOSIHUM BeliecTBa. TpoiiHas Touka. 1
Wcnapenue u KoHAeHCcaIus

74 | HacellieHHBIN 1 HEHACBIIEHHBIN map. Kunenue. 1
BnaxnocTs. OTHOCHTEIBHAS BIAXKHOCTh. TOUYKa POCHI.
W3Mepenune BIaxxHOCTH

75 | CpoiicTBa moBepxXHOCTH K)uakocTei. [loBepxHoCTHas 1




9HCPIUs-. yI[CJ'H)HaH MMOBCPXHOCTHAA SHCPIUA.
HOBerHOCTHOC HaTsDKEHME. SIBICHUS cCMadyuBaHUS U
HECMa4YHuBaHMUAI. KaHI/IHHﬂpHBIe SABJICHUA

76 | Kpucrannuueckue tena. MU30Tpomnus u aHU30TPOTIHS 1
KpuctasuioB. [IpocTpancTBeHHas penieTka.
MoHokpuCTaIIIBI U TOJNUKpUCTAIUIBL. [Tonmumopdusm.
AmopdHbIC TENa
77 | Yopyras u Heynpyras aeopmarius. 1
Hampspokenne. Monyns ynpyroctu. [Ipeaen yrpyroctu.
[Ipenen texyuectu. [Ipenen npounoctu. OcraTroyHble U
wiactuyeckue nedopmanuu. [lomyuenue u npumeHeHne
KpucTaJIoB. JKuaKue KpucTamibl
OCHOBBI TEpMOAUHAMHKHI 14
78 | Tepmogunamuka. TepmonuHaMUUecKasi CUCTEMA. 1
PaBHOBECHOE U HEPABHOBECHOE COCTOSIHUS
79 | U3onupoBaHHasi TepMOAMHAMUYECKAsI CUCTEMA. 1
BuyTtpennsist sneprus. KonudyecTBo TemioTsl
80 | 3akon coxpanenus suepruu. [lepBoliit 3aKoH 1
TEPMOTMHAMHUKH.
81 | Beunslii nBuratens nepsoro poaa. Lukimnyaeckue 1
nporiecchl. PaboTa mpu MUKINYECKUX MpoIeccax.
82 | Beunslit neurarens nepBoro poga. Llukmudeckue 1
npouecchl. PaboTa npu NUKINYECKUX NPOIeccax.
83 | Uzorepmuueckuit mpouecc. M30xopHsIil mporiecc. 1
AnrabaTHBIN MpoIece
84 | KonnuecTBO TEIIOTHI U YACIbHAS TEITIOEMKOCTb. 1
YpaBHeHue TeroBoro 0ananca. TernmoeMKoCTh
UJICAILHOTO Ta3a MPH MOCTOSSHHOM 00beMe.
85 | Crenenu cBobombl. Pactipeenenne sHEprun Mo 1
CTETEeHSM CBOOOIbI. TemIoeMKOCTh MHOTOATOMHBIX
ra3oB. TenIoeMKOCTh UI€aTbHOTO Ta3a mpu
MOCTOSTHHOM JaBJieHnH. MoJisipHast TeIII0EMKOCTh
86 | YpaBuenue Maiiepa. Pabota npu agnabatHom 1
npouecce. Ypasuenue [lyaccona
87 | TemoBoit nBurarens. Pabodee teno. Tepmocrar 1
88 | Koaddunment nonesnoro nevicreus. [{uxn Kapuo 1
89 | HeoOpaTumsble u oOpatumMblie porecchl. BeposaTtHocTh 1
COOBITHS
90 | Bropoii 3aK0H TEpMOJAMHAMUKHU. Y CTPOHUCTBO U 1
TMPUHITUT JICUCTBUS TETUIOBBIX MAIIIVH.
91 | XomoauiabpHble MAIIMHEL. Pabounii UKIT XOJI0IUIBHON 1
MAaIuHbL. XO0JI0aWIbHBINA KodhuieHT. TermoBoit
Hacoc. OTonuTenbHbIN K03 uirent. Temnonsie
MAaIIMHbBI U 0XpaHa npuposl. [lapHukoBbIil apdexT
QJEKTPOANMHAMUKA 54
DJleKTpUYecKoe 1moJe 16
92 | DnexTpuyeckuii 3apsi. JIBa BUaa dMEKTPUUESCKUX 1

3apAaAa0B. BHCKTPOCTaTI/IIIeCKOG BSaHMOﬂeﬁCTBHe. 3aKoH

COXPaHCHU BJICKTPUICCKOI'O 3apsaa.




93 | 3akon Kynona. KynonoBckue cuiibl. DinekTpuaeckast 1
noctostHHast. [IpuHIMN cynepno3umm

94 | DnekTpuuecKoe mojie: CTaTHYECKOE U MEPEMEHHOE. 1
Teopus nanpHOAelCTBUS. Teopus 6nmu3KoaeHCTBUSA

95 | Hanpspx€HHOCTH AnekTpudeckoro nois. [Ipunmmn 1
CYTIEpIIO3ULIUU TTOJIEH.

96 | Cunossie nuHUM N0JI1. OJHOPOIHOE U HEOJHOPOIHOE 1
AIIEKTPUUECKOE TOJIe

97 | [loTok BekTOpa HampspkeHHOCTH. Teopema ["aycca. 1
[ToBepxHOCTHAsI IIOTHOCTH 3apsaa. [[pumenenue
TeopeMsl | 'aycca K pacuery nmoneu

98 | Pabora 1o mepeMeIeHno 3apsaa B OJJHOPOTHOM 1
aNeKTpuueckoM mosje. Pabora B moJsie ToueuHOTO
3apsja.

99 | IloreHumanbHas SHEPTHs 3apsiaa B DJIEKTPUIECKOM 1
nosie. [loTeHmanbpHast SHEPTrusl B3aUMOICHCTBUS
TOYEUYHBIX 3apsJI0B

100 | [ToTeHmmam 3MEKTPOCTATHUECKOTO MOJsl. PasHOCTH 1
MOTEHIIUAJIOB (HAIMpPsHKEHHE). DKBUMIOTEHIIUAIbHbBIC
MOBEPXHOCTHU

101 | Ces3p MeX Iy HANPSHKEHHOCTHIO AIIEKTPUIECKOTO TOJIS 1
Y Pa3HOCTHIO MOTEHIINAJIOB

102 | Dnextpu3zanus Ten. [I[poBOIHUKY U TUAJICKTPUKH B 1
AJIEKTPUYECKOM I10JI€

103 | DnekTpuyuecKoe MmoJie 3apsHKEHHOTO MPOBOISAIIETO MIapa
DnekTpocTaTuyeckasi HHIYKIIUS

104 | Tlonspuzanms IUANEKTPUKOB. JMdaeKTpuyeckas 1
IPOHUIIAEMOCTh BEIIECTBA

105 | DnekTpoémrocTh. KoHmeHCaTOPHI. 1

106 | [TocnemoBarenbHOE U MapauIeIbHOE COCTMHEHUE 1
KOHICHCATOPOB. DHEPrusl 3apsuKEHHOT0 KOHIEHcaTopa

107 | [Ipumenenue qudrNeKTpUKOB. CerHETOAIEKTPUKH. 1
ITpe30nmexTpuyeckmii aGdexT

IMocTosinHbIi DJIEKTPUYECKUI TOK 12

108 | DnexkTpuueckuil TOK. DieKTpuueckas 1enb 1

109 | MUcTouHMKM MOCTOSIHHOTO TOKA. 1

110 | Cuna Toxa. 1

111 | DnekTpoaABHKYIIAsA CHJIa UCTOYHUKA. 1

112 | YcnoBus cyliecTBOBaHUS IEKTPUUECKOTO TOKA 1

113 | ConpoTuBieHHE MPOBOTHUKOB 1

114 | PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA. 1

115 | 3axon Jlxoyns—JleHna. 1

116 | TennoBoe AeiCTBHE ANEKTPUIECKOTO TOKA 1




117

3akoH Oma 11 MOJIHOM AJIEKTPUYECKON LIETIH.
KopoTtkoe 3ambikanue

118

HOCH@I[OB&TGHBHOC " 1apallICJIIbHOC COCANHCHUC
ITPOBOIHUKOB.

119

Pacmupenue npeenoB u3MepeHus: aMIepMeTpa u
BosibTMeTpa. [IpaBuna Kupxroda

DJIeKTPHYECKHii TOK B Pa3JIMYHbIX Cpeaax

120

Onextpuyeckuil TOK B Metasuiax [Ipupona
AIIEKTPUYECKOr0 TOKA B MeTajiax. CKOpoCTh
pacnpocTpaHeHHUs! TOKa B IPOBOJHUKAX. DJIEKTPOHHAS
POBOJUMOCThH METAJIOB. 3aBUCUMOCTb
CONPOTHBJICHUS ITPOBOAHUKA OT TEMIIEPATYPHI.
CBepXMnpoBOJIUMOCTb

121

QHGKTPI/ILIGCKI/II‘/JI TOK B paCTBOpax MU pacClliiaBax
QJICKTPOJIUTOB. 3aKoH CDapazLe;I. SJ'IGKTpOJII/ITI/ILICCKaSI
JUucCconranms QHGKTpOJII/IB. HpI/IMeHGHI/IC QJICKTPOJIN3a

122

Tox B razax. Buael nonnzannu. CaMOCTOSATENbHBIN U
HECAaMOCTOATENBHBIN pa3psiabl. Buabl
camocTosiTenbHoro paspsiaa. [nazma Habmoaats
CaMOCTOSITEIIbHBIN U HECAMOCTOATENBHBIN Pa3psiabl,
OOBSICHSITh UX BOSHUKHOBEHHUE.

123

DJIEKTPUYECKHUM TOK B BAKyyM€. DJIEKTPOHHAS
smMuccud. TepMOaNEKTpOHHAS SMUCCHS. DIEKTPOHHO-
Jy4yeBasi TpyOKa. IJIEKTPOH

124

[TonynpoBOJHUKHU. 3aBUCUMOCTh COPOTUBIICHUS
MOJIYNPOBOJHUKOB OT BHEIIHUX YCIIOBHIA.
Tepmopesuctopsl u hotopesuctopsl. [Ipupona
ANEKTPUUYECKOTO TOKA B

MOJTYNIPOBOHUKAX.

125

OHOCTOPOHHSISI TPOBOAUMOCTh KOHTAKTHOTO CJIOSI.
p—n- llepexon. [1oaynpoBOJHUKOBBIN AHO/I.

126

Koaddumment Beimpsimnenus. Tpansucrtop, ero
YCTPOMCTBO. M nmezepanvras cxema

MaraurHoe moJje

127

MaruuTtsoe B3auMojieiictBrue. MaruuTHOE IT0JIE.

128

Cuiia Amnepa.

129

Nuayknys MarauTHOro nosist. JInHuM MarHuTHOU
WHIYKIIUN

)

130

OnHOpOAHOE MAarHUTHOE T0JIe. MarHUTHBIN MOTOK.
Buxpepoe nosie. MarauTHOE mojie ToKa

131

JIBr>KeHUE 3apsyKEHHBIX YAaCTULL B MATHUTHOM II0JIE.
Cuna Jlopenua. LluknotpoH. Y nenpHslii 3apsia
JJIEKTPOHA

132

Mar»auTHoOE€ 110JI€ B BelllecTBe. MarHuTHBIE CBOMCTBA
BEILIECTBA

133

MarsuTHas INPOHHULIACMOCTD. HapaMaFHCTI/IKI/I 141
JUaMarHCTuKH. cDf:ppOMal“HGTI/IKI/I. I[OMCHBI




134 | Temmneparypa Kropu. ['uctepesuc 1

135 | DnexTponaMepuTeabHbIe MPUOOPHI. DIEKTPUIECKHUI 1
JIBUTATENh MIOCTOSTHHOTO ToKa. Kimaccuduimpoparts
AIIEKTPOU3MEPUTEIIbHBIE TPUOOPHI

JJIeKTPOMATHUTHASI MHIYKIUSA 10

136 | SIBieHUE ANEKTPOMArHUTHON MHIAYKIIUK. OMBITHI 1
Qdapanes.

137 | UaaykunoHHBIN TOK. UHAYKIIMOHHOE SIEKTPUYECKOE 1
noJe.

138 | DnexTpoMarHuTHOE MOJIE. 1

139 | 3akon anexkTpomMarauTHOM MHAYKIUU. [IpaBuio JleHna. 1
Toku dyko

140 | WccnenoBaTh SBJICHHUE DJICKTPOMArHUTHON WHIYKIIUH. 1

141 | SABnenue camouHayKuuu. UHIyKTUBHOCTb. 1
Camounnykuus. 3/IC caMOMHIYKITUH.

142 | DHeprus ANEKTPOMArHUTHOTO TOJISL. DHEPTUs 1
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM

143 | I1noTHOCTH PHEPTUH MarHUTHOTO ToJist. [1moTHOCTH 1
DHEPTUU AIEKTPOMATHUTHOTO TOJIS

144 | DnekTpuyuecKuil reHepaTop MOCTOSHHOTO TOKA. 1
[IpeBpalenrie MEXaHUYECKON YHEPTUU B
AIIEKTPUUECKYI0. DIEKTPOJIBUTATEIh

145 | MukpodoH u TPOMKOTOBOPHUTENb. MarHuTHas 3a1uch 1
uH(popmauu. MarautHas namsate OBM.
MHIyKIIMOHHBIN '€HEPATOP JIEKTPUYECKOIO TOKA

146 | ®usuvecKuii MpaKTUKyM 15

147 | O6006maroIee MOBTOPEHUE 10




TEMATUYECKOE IINIAHUPOBAHHUE
11 kaacc

170 yacoB, 5 yacoB B HeAe/10 (YI1y0JIEHHbIN YPOBEHb)

Ne Tema ypoxos Kou-
n\n BO
4acoB
IJIEKTPOMATI'HUTHBIE KOJIEBAHUA U 67
BOJIHBI
DJIEKTPOMATHUTHBIE KOJIe0aHusl U pu3nyecKue 20
OCHOBBI YJIEKTPOTEXHUKH

1 | KonebarenbHas cuctema. CBOOOIHBIE U BBIHYX/ICHHbBIE 1
kosneOanus. ['apMoHnyeckue koyeOaHus

2 | XapaKTepuCTUKU TAPMOHUYECKUX KOJICOAHUN: 1
aMIUTUTY/Ia, 4acToTa, a3a, CiocoObl MPEACTaBICHUS
KOJIeOaHMIA.

3 | Cnoxenue konebanuii. [I[puHIMN cynepno3uiuy. 1
JIuHEeHbIE CUCTEMBI

4 | KonebarenbHblit KOHTYp. CBOOOIHBIE 1
AIICKTPOMATrHUTHBIC KOJICOaHUSI.

5 | IlpeBpallieHus SHEPTUH NP IIEKTPOMArHUTHBIX 1
KOJIEOaHMSIX

6 | 3aryxaromue 3JeKTPOMarHuTHBIE KOJeOaHus. 1
CoOcTBeHHas 4acTOTa AIEKTPOMArHUTHBIX KoJieOaHUMH
B KOHTYpE.

7 | YpaBHenue kosnebanuii. @opmyna ToMcoHa. 1
ABTOKOJIE0AaTENIbHBIN T€HEPATOP HE3aTYXAIOIIUX
AIIEKTPOMATrHUTHBIX KOJICOAHMI

8 | BemHyXIeHHBIC 3JIEKTPOMArHUTHBIC KOJICOaHMS 1

9 | BuTok B 01HOpOIHOM MarHuTHOM moJe. [lepeMeHnHbIi 1
TOK: KOJICOQHMS CHJIBI TOKA Y HAPSKCHMUSI.

10 | AKTUBHOE COTIPOTHBIICHHE. 1
11 | Jle¥icTByromue 3Ha4Y€HUsI CHJIbI TOKA U HAMPSHKCHUS 1

12 | UHayKTHBHOE U EMKOCTHOE CONTPOTHUBIICHHUSI. 1

13 | Karymika uHIyKTUBHOCTH U KOHJIEHCATOP B IEMH 1
MIePEMEHHOTO TOKa

14 | IlocnenoBaTenbHas U MapajuiesibHas HETH 1
MEePEMEHHOTO TOKa.

15 | 3akon Oma qy1s1 1ienu nepemMeHHoro toka. [lomHoe 1
CONPOTHUBJICHUE 1IENU IEPEMEHHOTO TOKA.

16 | MomHOCTb B IIENU MEPEeMEHHOTO TOKa. AKTUBHAs 1
MonTHOCTh. Koaddunment MmomHocTr

17 | Pe3oHaHC B 3JIEKTPUYECKUX LEMAX NEPEMEHHOIO TOKA. 1




18

Pe3onancHas yactora. Pe3oHaHc HanpspKeHUM M TOKOB

19 | Tpancdopmarop. 1
20 | Koaddunuent rpanchopmaiumu. 1
21 | Ilpou3BojiCcTBO, Nepeaaya u moTpedieHue 1
AJIIEKTPUYECKON SHEPTUU
DJIEKTPOMATHUTHbIE BOJIHBI (pU3NYecKre OCHOBBI 11
PaAMOTEXHUKH
22 | OTKpBITHE 3JIEKTPOMArHUTHBIX BOJH. Teopust 1
OJM3KOJICHCTBUS U Teopus JalbHOACHCTBUA. [ moTe3a
Makcsemnna
23 | DnexTpoMarHuTHoe nojie. Buxpesoe anekrpuueckoe 1
noJe.
24 | DnekTpoMarHuTHas BOJHA. 1
25 | CkopocTh pacipOoCTpaHECHHS U CBOMCTBA 1
AIIEKTPOMATrHUTHBIX BOJH. DKCIIEPUMEHTAIHHOE
OTKPBITHE IEKTPOMArHUTHBIX BOJIH
26 | CrieKkTp 2JIeKTPOMArHUTHBIX M3ITy4eHUi. J{namna3oHbl 1
AIIEKTPOMATrHUTHBIX BOJH M X CBOWCTBA
27 | I'enepatiusi 3JIeKTpOMarHUTHBIX BOJIH. 3imydenue 1
BoJIH. Dddext Jlomepa
28 | U3obperenue panuo. [Ipunnummnsl paguorenedoHHON 1
CBSI3H.
29 | OTKpBITHINA KOJeOATENbHBIN KOHTYD. 1
30 | TeneBunmenwue. Pa3BuTHe CpeCTB CBA3H. 1
31 | Unarepuer. Pagnonokanus. CiyTHUKOBAs CBSI3b 1
32 | PaguoactpoHoMus 1
CBeToBBIC BOJHBI 14
33 | Pa3zBuTHe npeactaBiaeHuil o MpUpoe CBETA. 1
KopmyckynspHasi 1 BOTHOBasi TEOpUHU CBETA
34 | CxopocTh cBeTa. ONbBITHI IO ONPEICTCHUI0 CKOPOCTH 1
cBera. OnbiThl ['anunes, ®uzo
35 | KorepentHnocts. MHTEp(epennus cera. 1
36 | UaTepdepenius B TOHKUX MieHKax. [[BeTa TOHKHUX 1
wi€HoK. Kosbiia HerotoHa.
37 | Ilpumenenue unrepdepenunu. Uurepdepomerpsl. 1
38 | [IpocBetiieHHue ONTUKHU 1
39 | Audpakius cBeta 1
40 | Teopus @penens. [Ipunnun [toiirenca-®Openensi. 30HbI 1
Ppenens.
41 | Judpaxus OT KPyriioro sSKpaHa u Kpyrioro OTBepCTHUs 1




42 | Judpakims OT 0JJHOM LIENU U ABYX LIEJEH. 1
43 | llmdpaxmmonnas pemérka. I onoepagus 1
44 | Jlucnepcus cBeTa. 1
45 | CnextpanbHblit aHanu3. CEKTPOCKON U crieKTporpad. 1
Panyra.
46 | [lonspuzamus cBeta. ECTeCTBEHHBIN U 1
NOJIAPU30BaHHBIN cBET. [IpuMeneHune nonisgpusanuu
CBeTa.
Onruyeckue npuoOpsI 16
47 | I'eomerpuueckas ontuka. [ Ipuaumn depma. 1
48 | [IpssMOIMHENHOCTh PACIIPOCTPAHCHUS CBETA 1
49 | [IpenmomieHue U OTpakEHUE CBETA. 1
50 | 3akoHBI OTpaXKEHUS U IPEJIIOMIICHUS CBETA. 1
51 | [lonxnoe otpaxkenue. Bonokonnas ontuka. CBETOBOIbI 1
52 | 3epkama. Maumoe m3obpaxenue. [lmockoe 3epkaio. 1
53 | Cihepuueckue 3epkaia U UX OCHOBHBIE TTApAMETPhI 1
594 | ®opmyna  cdepuueckoro  3epkana. lloctpoenue 1
M300paKEHUI B 3epKaiax
55 | JIuH3bI U X OCHOBHBIE TapaMeTpbl. HemoctaTku nuH3 1
U UX YCTPAHEHHE
56 | IToctpoenue nzobpaxenuit B nuH3ax. DokycHoe 1
PAcCTOSTHUE M ONITHYECKas crjia JIMH3BI. Dopmyrna
JIUH3HL.
57 | I'ma3 kak onTuyeckas cucrema. Y CTpOMCTBO rjasa. 1
AKKOMOaIus riasa.
58 | banzopykocTh U JanbHO30pKOCTh. Koppekius 3penus 1
59 | PaznuyaTh coOuparolme 1 paccenBaroniue JMH3bI. 1
60 | Todeunbrii uCTOYHUK cBeTa. CBETOBBIC BEIMYUHBI. 1
Cuuiia cBera.
61 | OcBeméHHOCTh. 3aKOHBI OCBEMIEHHOCTHA 1
62 | Ontueckue mpudopsl. JIlyna. Mukpockomn. Teneckor. 1
Paspemaroniast cnocOOHOCTh ONTHYECKUX MPUOOPOB
DJIeMEeHTBI TEOPHUH OTHOCUTETbHOCTH 6
63 | DIEeKTPOMArHUTHOE ITOJIEe U IPUHIIUIT 1
oTHOcUTEIbHOCTU. OnbIT MalikenbcoHa. [IpenenbHOCTh
1 a0COJIIOTHOCTH CKOPOCTHU cBeTa. [locTynaTer
CHeIUaIbHOM TeOPHH OTHOCUTENbHOCTU. COOBITHE.
NuepumanbHas cucteMa oTcyera
64 | PenaTUBUCTCKUI 3aKOH NPeoOpa3oBaHUsl CKOPOCTH. 1
[IpeoOpazoBanust Jlopenna. IIpoctpaHcTBO-Bpemsi B
CHEIMaIbHON TEOPHH OTHOCUTEIIBHOCTH.
65 | Kunematuueckue CiaefCTBUsI CIICIUATbHON TEOPUHU 1
OTHOCUTEIHHOCTH. OTHOCUTEIHHOCTH
OJTHOBPEMEHHOCTH COObITHI. 3MepeHue pasmepon
Ten. CBsA3b MEXITy COOCTBEHHBIM M KOOPJIMHATHOM
BpeMmeHu. MHTepBan
66 | DHeprus, UMIYJIbC U Macca B PENSITUBUCTCKOM 1
JMHAMHKE. DHEPTHUsl MOKOSI.
67 | Ilonnas sHeprus. [TpuHIIUIT COOTBETCTBUSI. 1




PenstTuBuCTCKUE 3aKOHBI COXPAaHCHHUA

68 | 3aKOH B3aMMOCBSI3U MAaCChl 1 SHEPTUU IJISl CUCTEMBI 1
4acTHI]. DKCIIEPUMEHTAIbHBIC (PaKTHI,
MTOATBEPKIAIOIINE 3aKOHBI PEIIITUBUCTCKON MEXaHUKH.
®dynnamentanbHas posib CTO B coBpeMeHHOH (u3uke
KBAHTOBAS ®U3UKA 46
CBeT0BBIC KBAHTHI 9
69 | Bo3HUKHOBEHHE yueHUs O KBaHTax. TeraoBoe 1
n3inydyeHue. AOCOIIOTHO YEPHOE TEJO. 3aKOHBI
TEII0BOro u3nydenus. I unoresa M. Ilnanka. ®opmyna
Ilmanka
70 | ®oroanextpuueckuii 3¢ dekt. 3aKoHbl GoTodPdeKTa. 1
71 | ®oton. KBanToBas teopus porodddekra. 1
72 | YpaBHeHHe DUHINTEHHA 11 BHENTHEro ¢oTtodddekTa. 1
®dortosnemenTsl. [Ipumenenue hotorddexra
73 | Xumuueckoe nericTpue cBeta. DoToxumMmaeckue 1
MIPOIIECCHI.
74 | OcHoBHOM 3ak0H Qoroxumun. oTocuHTE3 1
75 | CgseroBoe nasienue. OnbIiT JleOeneBa. KBantoBas 1
TEOpHUsI CBETOBOTO JIABJICHUS
76 | OnbITEI, 0OHAPYKUBAIOIIIME KOPITYCKYJISIPHBIE CBOMCTBA 1
ceera. DpPext Komnrona. OnbitT bore. Onbiter C. 1.
Basuiiosa.
77 | ETMHCTBO KOPIYCKYJSIPHBIX U BOJIHOBBIX CBOMCTB 1
ceeTa. KopnyCKynsipHO-BOJIHOBOM AyaJIM3M CBETA
du3zuka atoma 13
78 | loxazaTenbcTBa CIIOKHOM CTPYKTYPBI aTOMOB. 1
OtkpsiTue 3nektpoHa [lepuoanueckuit 3axon .M.
Menneneesa.
79 | JIluneiiuaThie CIIEKTPHI UCITyCKAHUS Y TIOTJIOMICHUS 1
80 | PagnoaxktuBHocth Moaens atoma TomcoHa. OTBITEI 1
Pesepdhopna
81 | Snepnas moaenb atoma KBanToBblie moctysnatel bopa. 1
CranmoHapHbI€ COCTOSIHUS
82 | KeanroBsie noctynatsl bopa. Cranmonapssie 1
COCTOSIHUSA. Y CIIOBUE YACTOT. DHEPreTUUECKUE YPOBHU
DHepreTudeckuil cekTp atoma. Bo3oyxaeHHoe
COCTOSIHUE
83 | O0BsACHEHUE TPOUCXOKICHUSI JIMHEHYATBIX CIIEKTPOB. 1
Crnextp atoma Bogopoaa O6ob6meHHas Gpopmyna
banemepa. ['maBHOE kBaHTOBOE UK CiO. [IprHIAT
cootBeTcTBUs. OnbiT @panka u I'epiia
84 | BoimHOBBIE CBOWMCTBA YacTUIl BellecTBa. | mmoresa ne 1

Bbpoitnsa. Bonusl ne bpoins. Uatepdepenuust BonH ne




bponns. BosHoBas GyHKIHS. CooTHOLIEHUE
HEOIPEIEIEHHOCTEN. KopnyckynsspHO-BOIHOBOM
QyaJIN3M

85

DneMEeHThl KBAHTOBOM MEXAHHUKHU. Y paBHEHUE
[lIpenunrepa. KBantoBanue sHepruu. ['maBHoe
KBaHTOBOE yncio. KBaHTOBaHME MOMEHTa HMITYJIbCA

86

OpOuranbHOE KBAaHTOBOE YKUCIIO. MarHuTHoe
KBaHTOBOE 4uci0. COCTOSIHUS aTOMa BOJIOPO/IA.
[IpaBuna orbopa. Criue snexkrpona. CriuH-
opOuTanbHOE B3auMoeiictBue. CBepXTOHKas
CTPYKTYpa YPOBHEU

87

*MmuorosnexktponHbie aromsl. [Ipunnun [aymm.
Ilepnonnyeckas cucrema snemenToB J[.1.
MenneneeBa. DNEKTPOHHbBIE 000JIOUKHU

88

ATOMHEBIE U MOJICKYJIAAPHBIC CIICKTPEI. JIuHenyaTtnie
CIICKTPLBI I'a30B. EctecTBeHHas IMXUpPHUHA CIICKTPAJIbHBIX
nuaui. COOTHOILICHHUE HGOHpGIIGJICHHOCTGﬁ H BpCM
KHN3HHU B036y}KI[€HHBIX atoMoB. CIIIONIHBIC CIICKTPLI
HNCITYCKAaHUS I'a30B

89

PeHTreHoBckue ciekTpbl. XapakTepUCTHIECKOE
PEHTTEHOBCKOE U3JIyueHue. MONEKyIsIpHbIE CIEKTPHI

90

CnoHTaHHOE ¥ UHAYLIMPOBAHHOE U3ITy4YCHUS.
CocTossHMS ¢ HOPMAJIBHOM U UHBEPCHOMU
HAaCEJICHHOCTBIO SHEPreTUYECKUX ypoBHEU. Co3naHue B
BEILIECTBE HUHBEPCHOM HACEIEHHOCTH YPOBHEM.
MeracrabuinbHbie cocTOsTHHS. ONTHYECKUIT KBAHTOBBIN
reHeparop - pasep. Ilpumenenue nazepos

Du3uKa aTOMHOIO0 siApa

18

91

ATOMHOE 51p0, €ro 3apsj, Macca, popma 1 pazMepsl.
N3otonsl. [IpoTon. HeittpoHn. CocTaB aTOMHBIX sIAED.

92

SAnepnsbie cuitbl 1 ux cBorcTBa. HykioH. DHeprus
CBSI3U. Y IeTIbHAs DHEPTrus CBA3U. Mozienn cTpoeHus
aTOMHOTO s11pa.

93

SAnepueie ciektpsl. KBanTOBaHME SHEpPruu sapa

94

PannoaktuBHOCTh. Anba-pacnan. bera- pacnan.
I'amMa-n3nyuenue. EcTrecTBEHHAs M HCKYCCTBEHHAs
PaaMOaKTUBHOCTD.

95

Oddext Méccbayrpa. 3aKoH palMOAaKTUBHOTO pacmajia.
ITocTossHHas pacnana

96

Bpewms nonypacnana. PanroakTuBHbIE H30TOMBI B
IpupoJie

97

CBoiicTBa MOHU3UPYIOLINX U3TyYEHUN.
B3anmonencTBre ¢ BEMECTBOM

98

[Tormoménnas no3a. OtHocuTeIbHAsT OMOJIOTHUYECKAS
3¢ (HEKTUBHOCTS.

99

OKBUBaJCHTHAs J03a. Hpe/:[eano OOITYCTUMBIC NO3bI.

100

MeTob1 perucTpaliii HOHU3UPYIOUTUX U3TYYSHUU.
Meton dhotoamynbeuu. CHMHTHIUISIITMOHHBIE CYETUHUKHY.

101

Kamepa Bunbcona. [1y3eippkoBasi kamepa.




I"azopa3psnsble cuéTunkn. MloHn3annoHHas kamepa

102 | SImepubie peaknuu. Beixom snepHOM peakium 1
103 | 3akoHBI COXpaHEHUS MPU SACPHBIX PEAKIIUIX 1
104 | Peaknuu aeneHus U cuHrtesa. JleneHue saep ypaHa 1
105 | Lennas peaxus nenenus. Kputudeckas macca. 1
ATomHas 6om0a
106 | SImepHast sHEpreTHKA. 1
107 | SlnepHble peakTOphl HA MEAJICHHBIX U OBICTPBIX 1
HEUTPOHAX
108 | ATomMHBIE IEKTPOCTAHIIMM U OXPaHa OKPYKaIOIIen 1
cpenbl TepMosiiepHbIe peakiuu
DJjieMeHTapHbIe YACTHIbI 6
109 | YckopuTenu 3ieMEHTapHBIX YaCTUIl. DJIEMEHTapHBIC 1
yacTuubl. DieKTpoH. [IpoTon. Heitpon. Heirtpuno.
AHTHYACTHUIIBI
110 | IIpeBpateHus 3IeMEHTaPHBIX YACTHIL. 1
111 | KocMuueckoe u3ydeHHe U dJIeMEHTapHbIC YaCTHIIBI. 1
MrooHbl. Me30HBI. [ uniepoHbl
112 | Knaccudukamms sJeMeHTapHBIX YacTHll. JIenToHBI. 1
AIpPOHBI — ME30HBI U OAPUOHBI
113 | dynmameHTanbHbBIC B3auMoAeicTBUs. CHIIBHOE U 1
cmaboe B3anMMoIeHCTBHSI. 3aKOHBI COXPAHCHHS B
MUKpPOMUDE
114 | Kapku. ®yHnaMeHTaIbHBIE dJIEMEHTAPHBIC YACTHIIHI. 1
CrangapTHas MOJICTb B3aUMOJEHCTBUN
CTPOEHHME 1 3BOJIIOIIUA BCEJIEHHOU 12
IIpupoaa Tea CoiHEeYHON CHCTEMBbI 3
115 | Conneunas cuctema. [lnmanetst ComHEUHOM CUCTEMBI U 1
UX CITyTHUKH. MeToapl ucciaenoBanus Tes CoaTHeTHON
CUCTEMBI
116 | Mauslie Tena CoJTHEUHON CUCTEMBI. ACTEPOU/IBI. 1
MeTteopsl.
Meteoputsl. KomeTsl
117 | Connne. ConHeuynasi aktTuBHOCTh. DoTocdepa. 1
Xpomocdepa.
118 | Conneunsrii BeTep. ConHeuHast kopoHa. CoHeuHbIe 1
ISITHA.
119 | IIpory6epanisl. Kocmoronust. [Ipoucxoxaenne




COJIHEYHOU CUCTEMBI

3BE€31b1 U 3BE3IHBIE CHCTEMBbI /

120 | ®dusnueckue XapaKTePUCTUKH 3BE3. 3BE3IHBIC 1
BeIMYHMHBL. Bunumas 3BE€31Hast BenmnunHa. AOCOIOTHAS
3BE&3Has BennunHa. CrieKTpaIbHBIN Ki1acc.

Knaccudukanus 38€371. Jlnarpamma I'epummnpysra-
Peccena. benbiit kapnuk. [itanerapHbie TYMAaHHOCTH.

121 | I'paButanmonHsIi koyuianc. HelTpoHHbIE 3BE3/1bI U 1
y€pHble AbIpbl. [lepemennble 38€31b1. Lledenbl.
PentrenoBckue 6apcrepbl

122 | Ctpoenue ['anaktuku. Pa3Butue npeacraBieHuit o 1
CTPOCHUU 3BE3/IHOM crucTembl. COCTaB U CTPYKTypa
I"anaktuku. TymanHOCTh. MI€4HBIN yThH

123 | bonbmias Beenennasi. Meraranakruka. CrivpaibHbie 1
TTAKTUKU. DIUTUNTHYECKUE TATAKTHKU.

124 | «Témuas matepusi». PaguoranakTuku u 4€pHbIC JIBIPHI. 1

125 | Pacmupsitomasicsa Beenennas. 3akon Xa06uia. 1

126 | bonbioi B3pHIB. DTaIbl YBOIOIUN BeeneHHOM. 1
[IpoucxoxaeHne XuMruIeckux 3meMeHToB. CocTaB
Bceenennon. «Témuas sHeprus»

127 | ®DUBMYECKHU NPAKTUKYM 15

128 | OBOBIIAKOHIEE TIOBTOPEHHUE 15

129 | 9KCKYPCHMU (4 4); PE3EPB BPEMEHMH (11 9) 15




