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Pabouass mporpamma paszpaboTaHa B COOTBETCTBUM C HOPMAaTUBHO-MPABOBBIMU
JTOKyMEHTAMH:

1. ®enepanphblii 3akoH «O0 ob6pa3oBanuu B Poccuiickoit @enepanum» ot 29.12.2012
N 273-®3 (pex. ot 12.05.2019r.)

2. ®enepalibHblil TOCYJAapCTBEHHBIM 00pa3oBaTeNIbHBIA CTaHAAPT CPEIHEr0  OOILEro
o0pa3oBaHusl, YTBEPKAEHHBIN MTPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku P® ot

17.05.2012 r. Ne 413 (penakiust ot 29.06.2017 1.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-31IUJEMHUOJIOTHYECKIEe TPeOOBaHUS K YCIOBUSIM
U opraHuzalnuu oO0ydeHHs] B 00I1e00pa30BaTENbHBIX YUPEXKICHUIX» (YTBEPKICHBI
nocTaHoBJeHUEM [ TaBHOTO rocyJapcTBEHHOro caHuTapHoro Bpaya PO ot 29 nekalps
2010r. Ne189, 3zapeructpupoBaHHbiM B Muniocte Poccum 3 wmapra 2011r.,

peructpaniioHHbi Homep 1993 ¢ uzamenenusiMu u gonosHeHusiMu ot 29 utons 2011r.,

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

4. OcHOBHOW 00pa3oBaTeILHOW TIporpaMMbl CpeaHero obmiero oobpaszoBanusi ['BOY

COIII c. JleBne3epkuHO

OOpazoBaTenbHBIN TpoIriecc obecreynBacTCsl yUeOHHUKAMH, BXOJSIIMMH B JIEHCTBYIOIINN
dbenepanbHBIN IEpeUYeHb YUSOHUKOB.

[lepedeHb y4eOHMKOB €XKETOAHO YTBEPKIAETCS MPUKA30M TUPEKTOPA IO IIKOJIE.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

JInuHOCTHBIE pe3yabTAThI:

Jluunocmuvie pesyremamol 8 cgepe OMHOWEHUN 00yUaOWuxcs K cebe, K c8oemy
300p08bI0, K NO3HAHUIO Cesi:

— OpUCHTAIHA 06yqa}onmxc;1 Ha JOCTHIXCHHC JIMYHOI'O CYaCTbida, pCain3allnio
IIO3UTUBHBIX JKU3HCHHBIX IICPCIICKTHB, HHUIHWATUBHOCTb, KPCATHBHOCTHL, I'OTOBHOCTbL H
CIIOCOOHOCTH K JUIHOCTHOMY CaMOOIIpCACIICHUIO, CIIOCOOHOCTh CTaBUTH ocjin u CTPOUTH
KN3HCHHBIC I1JIaHbI,

— TOTOBHOCTH U CITIOCOOHOCTH 00€CTIeUnTh ce0e U CBOMM OJM3KUM JTIOCTOMHYIO KU3Hb B
MPOLECCE CAMOCTOATENBHOM, TBOPUYECKOM U OTBETCTBEHHOU /1€ TEIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH OOYYAaIOIIMXCA K OTCTAaMBAHUIO JIMYHOTO JOCTOMHCTRA,
COOCTBEHHOTO MHEHHMS, TOTOBHOCTh M CIIOCOOHOCTh BbIpa0aThiBaTh COOCTBEHHYIO MO3UIIHUIO
10 OTHOIIEHHUIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITUSIM IIPOIIOTO WM HACTOSIIEro Ha



OCHOBE OCO3HaHHUSl U OCMBICIIEHUS UCTOPUH, AYXOBHBIX LIEHHOCTEW U JOCTUKECHUW Halleu
CTpaHbl;

— TFOTOBHOCTb M CIIOCOOHOCTH O6y‘IaIOIJ_II/IXCH K CaMOpa3BUTUIO U CaAMOBOCIIMTAHUIO B
COOTBCTCTBHHU C 06H16‘-I€J'IOB€‘-I€CKI/IMI/I HCHHOCTSAMH W HACAIaMU TI'PAKIAAHCKOIO O6IHCCTB3,
HOTpC6HOCTB B (1)I/IBI/II-ICCKOM CaMOCOBCPIICHCTBOBAHUU, 3aHATUAX CIIOPTHUBHO-
OSIIOpOBHTGJIBHOfI ACATCIIPHOCTBIO,

— MPUHATUE W pealn3alus I[EHHOCTEH 370poBOro M 0Oe30macHoro olpasza >KU3HH,
OepeKHOE, OTBETCTBEHHOE M KOMITETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBBIO;

— HCTIPUATHC BPCAHBIX IIPUBLIYUCK: KYPCHUS, yrIOTp€6JICHI/I${ AJIKOI'0JIs1, HAPKOTHKOB.

Jluynocmuule pesynomamol 8 chepe omuowenuti obyuarowuxca k¥ Poccuu xak x Pooune
(Omeuecmsy):

— poccuiickasi HICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUNCKONM MIGHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cyasoe Poccum, maTpuoTusM, TOTOBHOCTh K CIyKeHHI0 OTE4eCTRY,
€ro 3alluTe;

— YBaXKEHHUE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTU nepea PoauHol, ropioctu 3a
CBOM Kpaii, cBor0 PoauHy, mponuioe M HACcTOAIEe MHOTOHALMOHAIBHOIO Hapoja Poccuw,
yBa)KEHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tepo, ¢uiar, TUMH);

- dbopMupoBaHuE YBaXKEHHSI K PYCCKOMY S3bIKY KaK TOCYJApCTBEHHOMY SI3BIKY
Poccuiickoit @enepannu, ABIAIOMIEMYCS OCHOBOM POCCUMCKOW HUIACHTUYHOCTH U TIJIABHBIM
(hakTOpOM HAIIMOHAJIBHOT'O CAaMOOTIPE/ICTICHHUSI;

- BOCIIUTAaHHE YBAXKECHHUS K KYJbTYpe, S3bIKaM, TPAJAUIUSAM M OObIYassM HapOJIOB,
npoxuBaromnx B Poccuiickont @enepauumu.

Jluynocmuule pe3yiomamul 8 cghepe OMHOWEHUL 0OVHUAIOWUXCS K 3AKOHY, 20CYOapcme)y u K
2padNCOAHCKOMY 00Ulecmay:

— IPaKIaHCTBEHHOCTh, T'PAXXJAAHCKAsl MO3ULMS AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
POCCHIICKOTO O0OIIIeCTBa, OCO3HAIOIIETO CBOM KOHCTHTYIMOHHBIE TMpaBa M OO0S3aHHOCTH,
YBOKAIOMIETO 3aKOH U MPABOMOPAIOK, OCO3HAHHO MPHUHUMAIOMIETO TPagullMOHHBIE
HallMOHAJIbHBbIE M OOIIEYEIOBEUECKUE TYMAHUCTHYECKUE U JIEMOKPATUYECKHE LEHHOCTH,
rOTOBOI'O K YYaCTHIO B OOLIECTBEHHOM KU3HH;

— MpU3HAHUE HEOTUYXKIJAEMOCTH OCHOBHBIX TMpaB H CBOOOJ deEIOBEKa, KOTOPHIC
MPUHATIEKAT KOKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIIECTBICHUIO COOCTBEHHBIX IPaB H
cB00O/ 6€3 HapyIIeHUsI IpaB U CBOOOJ APYTUX JIHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC
nmpaBa M CBOOOJBI YEJIOBEKAa W T'pa)XKJaHWHA COTJIAcHO OOIIECNPHU3HAHHBIM MNPUHIUIAM U
HOpMaMm MEXAYHApOJHOro mpaBa W B coorBercTBuU ¢ KoHcTturynuen Poccuiickon
®denepanuu, MpaBoBasi U NOJUTUYECKAS TPAMOTHOCT;

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKU U
0OIlIECTBEHHON MPAKTUKU, OCHOBAaHHOE Ha JUANIOTe€ KYJIbTYp, a TaKXKe Pa3IMuHbIX (PopMm
00I11IeCTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTa B MOJIMKYJIHTYPHOM MHUPE;

— WHTEPUOPHU3AIUA LIEHHOCTEH JIEMOKPATUM U COLMAIBLHON COMUIAPHOCTH, TOTOBHOCTD
K JOTOBOPHOMY PETYJMPOBAHUIO OTHOIICHUM B IPYIINE WA COLMAILHON OpraHU3alluH;



— TOTOBHOCTh OOYYarolMXCsl K KOHCTPYKTHBHOMY Y4YacTUIO B NPHUHATHH pEIICHUM,
3aTparuBarolMX X IpaBa U UHTEPECHI, B TOM YKCIIE€ B PA3IMYHbIX (pOpMax OOIIECTBEHHOM
CaMOOpPIraHMU3alMH, CAMOYIIPaBICHHs, OOLIECTBEHHO 3HAUMMOW J1€ATEIbHOCTH;

— MPUBEPKEHHOCTh MIESIM MHTEpPHALMOHAIIN3MA, JIPYXKObl, paBEHCTBA, B3aMMOIOMOIIIH
HAapOJIOB; BOCIIMTAHUE YBAXUTEIBHOIO OTHOIIEHUS K HAIMOHAJIBHOMY JTIOCTOMHCTBY JIIOJIEH,
UX YyBCTBaM, PEJIMTUO3HBIM yOEKICHUSIM;

— TOTOBHOCTh O0OYYAIOIIUXCSl TPOTUBOCTOSTh HUCOJIOTUN AKCTPEMHU3Ma, HAlIlMOHAIN3MA,
KCeHO(OOUM; KOPPYINLHH;, TUCKPUMHUHAIIMU IO COIUATLHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJIbHBIM MIPU3HAKAM U JIPYTUM HETATUBHBIM COIIMAIIBHBIM SIBICHUSM.

Jluunocmuvle pezynvmamol 8 chepe OMHOUWEHUL 00YUAIOUWUXCS C OKPYIHCATOWUMU THOObMU.

— HPAaBCTBCHHOC CO3HAHUC M TIIOBCACHUC HA OCHOBC YCBOCHUA 06H_Ie‘{€J'IOB€‘I€CKI/IX
HeHHOCTCﬁ, TOJICPAHTHOI'O CO3HAHUA U ITOBCACHUA B MOJUKYJIBTYPHOM MHPC, TOTOBHOCTHU U
CIIOCOOHOCTH BECTH Auaiaor ¢ ApyruMu JIFOAbMH, NOCTHUI'aTb B HCM B3dMMOIIOHHWMAHMHA,
HaXOo4dUThb O6H_II/IC HCJIN U COTPYAHUYATD I UX JOCTUKCHUA,

— NPUHATAE  TYMAHUCTHYECKHX  IIEHHOCTEW, OCO3HAHHOE, yBaXUTEIbHOE U
no0poskenaTeIbHOE OTHOUIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTH K COIICPCIKUBAHUTIO U q)OpMI/IpOBaHI/IC IIOBUTUBHOI'O OTHOLICHHUA K
JIOO4AM, B TOM YHUCIIC K JIMIAM C OTPaHUYCHHBIMUA BO3MOXKHOCTAMU 300POBbA U MHBAJINIAM,
6CpC)KHOC, OTBCTCTBCHHOC )51 KOMIICTCHTHOC OTHOIIICHHUC K q)HBquCKOMy )51
INCUXOJOTHYCCKOMY 310POBBIO APYIUX J'IIO,IIGﬁ, YMCHHUC OKa3bIBATh IICPBYIO IIOMOIIb,

— dbopMupoBaHUE BBIPAKEHHON B TOBEACHUM HPABCTBEHHOW IMO3UIIMH, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHMS U MOBEICHUS Ha
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (Y€CTH, JOJTA,
CIPaBEIJIMBOCTH, MUJIOCEPAUS U APYKETIO0U);

— pa3BUTHE KOMIICTCHIIMA COTPYAHHYECTBA CO CBEPCTHHKAMHM, JETBMH MJIQJIIETO
BO3pacTa, B3pOCIBIMH B  00pa30oBaTelbHOW, OOIINECTBEHHO  IIOJIE3HOMW, Yy4eOHO-
MCCIICZIOBATEIHCKOM, MPOSKTHOM M IPYTHX BUAAX JACSITCILHOCTH.

Jluunocmuvle pe3ynomamul 6 cghepe OMHOWLEHUL O0OVUAIOWUXCS K OKPYICAIOWEMY MUpY,
JACUBOU NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH,
3HAYUMOCTH HAyKW, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE
JIOCTOBEpHOW WH(pOpManued O TMepPeOBBIX JOCTHUKEHUSX M OTKPBITHSIX MHPOBOU W
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAayYHBIX 3HAHHUSIX OO0 yCTpOMCTBE MHUpa U
00111eCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa30BaHHIO, B TOM 4YHCJIE caM0ooOpa3oBaHHIO, Ha
MPOTSHKEHUN BCEH JKU3HU; CO3HATEJIPHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHMIO KakK
YCIIOBHIO YCIICITHON MPOGECCHOHABHON B OOIIECTBEHHOM ACATEILHOCTH;

— DKOJIOTHYECKAsi KYyJIbTypa, OEpeKHOE OTHONICHHWS] K POJIHON 3emiie, MPHUPOIHBIM
OoorarctBam Poccuu u mMupa; NOHMMaHUE BIMSHUS COIUATIBbHO-3KOHOMHUYECKUX MPOIIECCOB
Ha COCTOSIHUE€ TPUPOAHOM W COLMAIBHOM Cpeabl, OTBETCTBEHHOCTH 3a COCTOSIHHE
MPUPOAHBIX PECYPCOB; YMEHMS U HABBIKA PA3yMHOrO IMPHUPOIOIOIB30BAHUS, HETEPIIUMOE
OTHOIIEHHUE K JEUCTBUSIM, MPUHOCSIIUM BpPEJd SKOJOTHH; MPUOOPETEHUE OIbITa IKOJIOT0-
HaINpPABJIECHHOW €S TEIbHOCTH;



— ACTETHYECKOE OTHONICHHS K MHPY, TOTOBHOCTH K JCTETHUYECKOMY OOYCTpPOWCTBY
cOOCTBEHHOIO ObITA.

Jluunocmuvle pezynbmamvl 6 chepe OmMHOWEHUL 00YYAIOWUXCA K ceMbe U POOUMenim, 8
MOM YUcie N0O20MOBKA K CEMEUHOU HCUIHUL:

— OTBETCTBEHHOE OTHOILICHHE K CO3JaHHI0O CEMbUM HAa OCHOBE OCO3HAHHOTO MPUHATHUSA
LICHHOCTEW CEMEUHOM KU3HHU;

— MOJIOKUTENIbHBIA  00pa3 CeMbH, pOAMTENbCTBA (OTLUOBCTBA UM MAaTEPUHCTBA),
MHTEPUOPU3ALNS TPATUIIUOHHBIX CEMENHBIX IEHHOCTEH.

Jluunocmuvle pesyromamul 6 cgepe omHowieHuss obyyarowuxci K mpyoy, 6 cgepe
COYUATILHO-IKOHOMUUECKUX OMHOULEHU.!

— yBaXCHHE KO BCeM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,

— OCO3HAHHBIK BBIOOp Oyayiield mnpodeccun Kak NOyTh M CIOCO0 peanu3aluu
COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB;

— TOTOBHOCTh OOYYAIOIIUXCSA K TPYAOBOW MPOPECCUOHAIBHON JEITeIbHOCTH KakK K
BO3MOXXHOCTH y4YaCTUs B PEHICHUM JIUYHBIX, OOIIESCTBEHHBIX, TOCY/IapCTBEHHBIX,
0O0IIIeHAITMOHAIBHBIX TTPOOJIEM;

— NOTPEOHOCTh TPYIUTHCA, YBaXKEHHWE K TPyAy U JIOASM TpyJda, TPYAOBBIM
JTOCTHXKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIIEHHE K pa3HbIM BUIAM
TPYAOBOU €ATEIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KUBAaHHIO, BKJIFOYas OOyYCHHE W BBIITOJIHCHHE JOMAITHUX
00s13aHHOCTEMN.

Jluunocmuole pezyiomamuvl 6 cghepe puzuueckoco, NCUXOLOSUHECKO20, COUUAILHO2O U
akademuyecko2o 6.1a2onoyuus 00y4arouwuxc.

- dusnueckoe, OMOILMOHAIBLHO-TICUXOJIOTHYECKOE, COIIMAJIbHOE  OJIarornojay4yue
oOydJaromuxcs B )XU3HU 00pa30BaTEIbHON OpraHU3alliy, OIIYIIEHHE JeThbMH 0€301aCHOCTH
U TICUXOJIOTHYEeCKOT0 KoMpopTa, HHHOPMAIIMOHHON O€301MacCHOCTH.

MeTanpeaMeTHble pe3yJbTaThl:

MeranpenMeTHbie pe3yiabTaThl OCBOCGHHUS OCHOBHOW 0OO0OpPa30BATEIBHONW MPOTPaMMBbI
MIPEICTAaBIICHBI TPEMS TPYINaMHi YHUBEPCATIbHBIX yueOHbIX AeiicTBult (YVY /).

Pecynamuenvie ynugepcanvHnoie yuedoHvle 0elicmeus
BrinyckHUK Hay4YuTCA:

— CaMOCTOSITEJIbHO ONPEAENATh LEH, 3a1aBaTh MAPAMETPHI U KPUTEPUU, IO KOTOPBIM
MOYKHO OIPEJIECIIUTh, YTO LEIb JOCTUTHYTA;

— OOCHUBATHb BO3MOJXXHBIC IIOCICACTBHUA OOCTHIXKCHUA MOCTaBJICHHOM ocin B
ACATCIIbHOCTH, COOCTBEHHOM KHU3HH U JKU3HH OKpPYyZKaromux J'IIOI[Gﬁ, OCHOBBIBasCh
Ha COO6pa)KeHI/I$IX 9THUKHW U MOpPAJIA;

— CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a7a4 B 00pa30BaTEIbLHON JEATEIbHOCTH
Y KU3HEHHBIX CUTYaIUSIX;



OLICHUBATh PECYPChl, B TOM YHUCJIE BpPEMsl U JIPyTrHe€ HEMATEPHUAIbHBIE PECYPCHI,
HEO0OXOIUMBIE ISl TOCTHXKEHHSI TIOCTABJIEHHOM LENH;

BBI6I/IpaTB IIyTh JOCTHIXCHHA LCIIH, INIAHUPOBATH PCHICHUC IMOCTABJICHHBIX 3aaaddy,
OINITUMHU3UPYA MAaTCPHUAIIbHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;

OpraHu30BBIBaTh 3P()EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTUKEHUS
MOCTABJICHHOM 1IEJIH;

COIIOCTABJIAATh IIOJYYEHHBIH pPE3yJabTaT IEATEIBHOCTH C IIOCTAaBICHHON 3apaHee
LEJIBIO.

Ilo3naeamenvhole ynusepcaivHle yueodHnvle Oeiicmeus

BrIlTyCKHUK HayunTCs:

UCKaTh U HAXOJIUTh OOOOIIEHHBIE CHOCOOBI PEIICHHS 3ajad, B TOM 4YHUCIE,
OCYIIECTBIITh Pa3BEPHYThIH MHPOPMAIIMOHHBIM MOWCK W CTaBUTh HAa €r0 OCHOBE
HOBBIC (YueOHBIC U TTO3HABATEILHBIC) 3a]1a4H;

KPUTUYCCKU OUCHHUBATHL W HHTCPIIPCTHUPOBATH I/IH(l)OpMaIII/II-O C Pa3HBIX HOSHHHﬁ,
paciio3HaBaTh U (1)I/IKCI/IpOBaTI) IMPOTUBOPCYUS B I/IH(l)OpMaIII/IOHHLIX HCTOYHHUKAX,

HNCIIOJIB30BATH PA3JINYHBIC MOJACIIBHO-CXCMATUYICCKUC CPCACTBA AJIAA IPCACTABIICHUA
CYHICCTBCHHBIX CBsI3EU M OTHOMGHHﬁ, a TaK¥XeC HpOTI/IBOpe‘II/If/’I, BBIABJICHHBIX B
I/IH(l)OpMaIII/IOHHI)IX HNCTOYHHKAX,

HaXOaAuTb U IIPHUBOAUTH KPUTHYCCKHC aAPrymMCHTBI B OTHOIICHUU I[GﬁCTBPIﬁ )41
CY)KIIGHI/Iﬁ ApYyroro, CHOKOWHO U Pa3yMHO OTHOCUTHCA K KPUTHYCCKUM 3aMCUYAHUAM
B OTHOIICHHH COOCTBEHHOI'O CYXKACHUA, pacCMAaTpuBAThb HX KaK PpeCypcC
COOCTBEHHOTO Pa3BUTHA,

BBIXOJIUTH 32 pPaMKU Y4eOHOTO TpeAMeTa U OCYIIECTBISATH IeJICHANPaBICHHBIH
MTOMCK BO3MOXXHOCTEH /ISl IITMPOKOTO IIEPeHOca CPEACTB U CIIOCOOOB JICHCTBUS,

BBICTpAaWBAaTh WHJMBHUAYAIbHYI0 OOpa30BaTEIbHYI0 TPACKTOPHUIO, yUWTHIBas
OTPaHUYEHUsI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYECHUSI;

MCHATDH U YACPKUBATH PA3HBIC IIO3UIIMU B MM03HABaTCJILHOMU ACATCIIBHOCTH.

KommyHnukamuensle yHugepcanvHle yueoHvle 0elicmeusn

BrinyckHUK Hay4uuTCA:

OCYHIECTBIIATH JI€JIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMU
(kak BHYTpU 00pa3oBaTENbHOW OpTaHHW3allid, TaK W 3a €€ MpejaeliaMu), MoAOupaTh
MapTHEPOB ISl 1€JIOBOM KOMMYHHUKAIIMU UCXOMSl U3 COOOpaKEHUN Pe3yIbTaTUBHOCTH
B3aUMOJICHCTBHS, a HE JTUUYHBIX CUMITATHI;

MPU OCYIIECTBICHUH TPYMIOBON PabOTHI OBITh KaK PYKOBOJIUTENEM, TaK U WICHOM
KOMaHJIbl B Pa3HBIX POJSAX (TEHEpaTOp HIEH, KPUTHK, UCIIOTHUTENb, BHICTYAIONINN,
AKCHEpT U T.1.);

KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCIOBHSX PEaJbHOr0, BUPTYaJbHOIO H
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BEpHYTO, JIOTUYHO M TOYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3bIKOBBIX CPEJICTB;



— pacClio3HaBaThb KOH(l)JII/IKTOFCHHBIG cuTyaliu M IpeaoTBpamiaTb KOH(l)J'II/IKTBI J0 HX

aKTUBHOW (a3pl, BBICTpaWBaTh JEJIOBYI0O M 0Opa30BaTEIbHYI0 KOMMYHUKAIHIO,
n30erast TMYHOCTHBIX OLIEHOYHBIX CYKIECHUM

OO6pazoBarenbHas OpraHu3anus 00IIero oO0pa3oBaHUsS MPEIOCTABIACT OO0YyYarOMIMUMCS

BO3MOKHOCTh Ha yIi1yOJEHHOM YPOBHE MOJYUYUThH CJICAYIONINE MpeMeTHbIE Pe3yJabTAThI:

c(OpMHPOBAHHOCTH MPEJICTABIEHUN O POJIM U MECTE (PU3UKHU B COBPEMEHHON HAy4YHOU
KapTUHE MUDA,

NOHUMaHUE poiu (QU3MKK B (OPMUPOBAHUU KPyrozopa M (PYHKIIMOHAJIBbHON
IPAaMOTHOCTHU Ye€JIOBEKa JIJIS PEIICHUs TPAKTUYECKUX 3a71a4;

MOHUMaHUE (PU3NUECKOMN CYIIIHOCTH HAOJII0JaeMbIX BO BCeneHHOM SIBJICHU;
c(hOpMUPOBAHHOCTh CHUCTEMBI 3HaHHU 00 OOmUX (UBUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, MPEACTABICHUN O JecTBUM BO BceneHHON (U3MYECKUX 3aKOHOB,
OTKPBITHIX B 36MHBIX YCIOBUSX;

BJIAJICHUE OCHOBOIOJAralomUMHA (U3UIECKUMHU TOHATHIMHU, 3aKOHOMEPHOCTIMHU,
3aKOHAMH WU TEOPHUSMH, YBEPEHHOE TIOJIb30BaHHE (PU3UMUYECKON TEPMHUHOJIOTHEH H
CHUMBOJINKOM,

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOT'O TO3HAHMS, UCIOIB3yeMbIMU B (hU3UKE:
HAOIOJIeHWe, OMNHCaHue, W3MEpeHue, DKCIEPUMEHT;, yMeHus o0pabaThiBaTh
pe3yNbTaThl WM3MEPEHMH, OOHApPYXKMBATh 3aBHUCHUMOCTb MEXIy (pu3ndecKkuMu
BEJIMYUHAMH, OOBSICHATH MOJIYYCHHBIC PE3YJIbTATHI U JIeNIaTh BHIBObI;
chOpMHPOBAHHOCT, YMEHHUM HCCIAEAOBaTH M AHAJTU3UPOBATH PA3HOOOpPA3HBIC
¢dusznueckre SBICHUS U CBOWCTBA OOBEKTOB, OOBACHITH NPUHIMIIBI PabOTHI |
XapaKTepUCTUKH TPUOOPOB U YyCTPOMCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHUX
00BEKTOB C TCOPU3UICCKUMH SIBJICHUSIMU;

BJIAJ€CHUE YMEHMSIMHU BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJATrarOLIUX
¢u3MUeCcKNX 3aKOHOMEPHOCTEH W 3aKOHOB, TMPOBEPATh HMX HIKCIEPUMEHTAIbHBIMU
cpenctBamu, GopMyIupys 1eNb UCCIEIOBaHUS,

c(hOpMHUPOBAHHOCTh YMEHHUSI peniaTh GU3NIECKUE 334,

c(hOpPMHPOBAHHOCTh YMEHHS NPUMEHSATh TOJYYCHHbIE 3HAHUSA I OOBSICHEHUS
YCIIOBUM TPOTEKaHUs (U3NUECKUX SIBJICHUH B TPUPOJAE U I TMPUHATUA
MMPAKTUYECKUX PELICHHUN B IOBCEHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3WIHMH [0 OTHOIICHUIO K (U3HUYCCKOU
uH(bOpMAaIH, TIOTy4aeMOl U3 Pa3HbIX HCTOYHHKOB.

BIIAJICHUE METOJaMU CaMOCTOSTEIILHOTO TIJIAHUPOBAHUS W MPOBEACHUS (HU3UICCKUX
HKCIIEPUMEHTOB, OMHCAHMS M aHAIW3a IMOJYyYEHHOW H3MEpPUTENbHOU WH(pOpMaIuu,
OnpeieNIeHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

c(hOpMUPOBAHHOCTh yYMEHUW MPOTHO3UPOBATH, AHAIMU3UPOBATH M  OLCHUBATH
MOCJEACTBUS OBITOBOM M MPOU3BOJCTBEHHOU AESTEILHOCTH 4YEJIOBEKA, CBSI3aHHOM C
br3UYeCKUMH TpoLieccamMu, ¢ MO3UIUN HKOJTOTUUECKON 0€301acHOCTH

BoinycKHHK Ha YIJ1y0JI€HHOM YPOBHE HAYYHTCH:



— OOBACHATH U AHAIM3UPOBATH POJIb U MECTO (PU3UKU B (DOPMUPOBAHUHM COBPEMEHHOU
HAay4YyHOM KAapTUHBI MHUpPAa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B
MPaKTUYECKOH €SI TeIbHOCTH JIIO/IEH;

— XapakTepu30BaTh B3aMMOCBI3b MEXAY (QU3UKOM U JAPYTMMH €CTECTBEHHBIMU
HayKaMU;

— XapakTepu30BaTh CHUCTEMHYIO CBA3b MEXAY OCHOBOIIOJIATAIOIIMMUA HAYyYHBIMU
MOHATUAMU: TPOCTPAHCTBO, BpEeMs, Marepusi (BEIIECTBO, IOJE), ABWKEHHUE, CHUIa,
SHEPIus;

— TMOHUMAaTh U OOBSACHATH LEIOCTHOCTh (DU3UYECKON TEOpUH, paziuyaTh I'PAHULIBI €€
OPUMEHUMOCTU U MECTO B PSIAY APYTUX (PU3NUECKUX TEOPUH;

— BIAJETh TpPUEMaMHU TIOCTPOCHHS TEOPETUYECKUX JIOKA3aTeNbCTB, a TakKkKe
IPOrHO3UPOBAHUSI OCOOCHHOCTEN MpOoTEeKaHusl (PU3UUYECKUX SIBICHUM M MPOIIECCOB Ha
OCHOBE IMOJIYYEHHBIX TEOPETUUECKUX BbIBOJIOB U JIOKA3ATEIbCTB;

— CaMOCTOSITEIbHO KOHCTPYMPOBATh SKCIEPUMEHTAJIbHBIE YCTAaHOBKHU JJIs MPOBEPKHU
BBIJIBUHYTHIX TUTIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTH;

— CaMOCTOSITENBHO MJIAHUPOBATH U MPOBOJUTH (PUINYECKUE IKCTIEPUMEHTHI;

— pemaTth MPaKTUKO-OPHUEHTHUPOBAHHBIE KAayeCTBEHHBIE M pacyeTHblE (QPUINYECKUE
3aJlayy ¢ OMOPOM Kak Ha U3BECTHbIE (PU3MUECKUE 3aKOHbBI, 3aKOHOMEPHOCTH U MO/IEIH,
TaK ¥ Ha TEKCThI ¢ N30BITOYHON HHOpMaIIUEii;

— OOBACHATH I'PAaHULBl NPUMEHEHMsI U3YUYEHHBIX (DU3MUECKUX MOJEJEH NMpu peleHuu
(pu3nyecKux U MEXIpPEAMETHBIX 33]1a4;

— BBABUIaTh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBONOJAralomuUX (U3HMUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— XapakTepu3oBaTh IJ00aJbHbIE MPOOJEMBI, CTOSIIIME MEPe] YEJIOBEYECTBOM:
HSHEPreTUYECKUE, ChIPbEBbIC, HKOJIOTMUYECKHE, U pPOJib (U3UKUA B PEIICHUU 3STUX
pooeM;

— OOBSACHATH NPUHLUIBI pabOThl U XapaKTEPUCTUKHU W3YUYEHHBIX MAILIUH, PUOOPOB U
TEXHUYECKHX YCTPOMCTB;

— OOBSCHATH YCIOBUS NMPUMEHEHUs (HU3NYECKUX MOJETEH MpU PEeIIeHHH (PU3NUECKUX
3aja4, HAXOAWTh aJCKBAaTHYIO MPEIIOKEHHON 3agaue (U3HYECKYI0 MOJElb,
paspemiatb IpoOJeMy KaKk Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK W NP MOMOIIU
METOJI0B OLICHKHU.

BeinmyckHMK Ha yriiy0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYUThCH:

— TPOBEPATH IKCHEPUMEHTAIbHBIMU CPEICTBAMHU BBIIBUHYTHIE THIIOTE3bI, (HOPMYIHUPYS
LeNb HMCCIEAOBAaHWS, Ha OCHOBE 3HAHMS OCHOBOIOJAraloUMX (PU3NYECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

— OIIKMCHIBaTh U AHAJIM3UPOBATH MOJYYEHHYIO B PE3YNbTaTe MPOBEIECHHBIX (PU3HMUECKHUX
HKCIIEPUMEHTOB UH(OPMALIIIO, ONPEAENATh €€ JOCTOBEPHOCTH;



— TIOHUMAaTh U OOBACHSATH CUCTEMHYIO CBSI3b MEXIY OCHOBOIOJIATAIONIMMU HAayYHBIMHU
MOHSATUSMU: TIPOCTPAHCTBO, BpeMsi, Marepusi (BEIIECTBO, IOJE), JIBUKECHHUE, CHUIIA,
SHEprus;

— pemarb  JKCIEPUMEHTAIBHBIE, KAYECTBEHHbIE W  KOJWYECTBEHHBIC  3aJ1aud
OJIUMIUATHOTO YPOBHS CJIOKHOCTH, UCIONB3Yysl (U3NUYECKUE 3aKOHBI, a TaKXe
ypaBHEHUS, CBSA3BIBAIOIINE (PU3HMUECKUE BEJIMUUHBL;

— aHAJM3UPOBATh I'PAHUIIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh BCEOOIIHI
xapakTep (pyHIaMEeHTaTbHBIX 3aKOHOB M OTPAHUUYEHHOCTHb HWCIIOJB30BAHUSI YaCTHBIX
3aKOHOB;

— (¢opmynupoBaTh W pellaTh HOBBIE 3aJlauyd, BO3HUKAIOIIME B XOJ¢ Yy4eOHO-
UCCIIEI0BATEIBCKOM U MMPOEKTHOM JEATENbHOCTY;

— YCOBEpILICHCTBOBATH MNPUOOPHI M METOJABl HCCICIOBAaHUS B COOTBETCTBUU C
MOCTABJICHHOM 3aJa4cii;

— HCMOJIB30BAaTh METOJIbl MAaTEMaTUYECKOI0 MOJICIIUPOBAHMUSI, B TOM YKCJIE MPOCTEUIINE
CTATUCTUUYECKUE METOBI NI 00pabOTKH pe3yJIbTaTOB IKCIIEPUMEHTA.

C Touku 3peHHs GOPMUPOBAHUS YHUBEPCAIBHBIX YUYCOHBIX JECHCTBUM, B XOAC OCBOCHHSI
NPHUHIIMIIOB y4eOHO-HCCIICOBATEIbCKOM HM TIPOCKTHOW JCATCIBHOCTEH 6bIMYCKHUK
Hayuumcs.
e (opmynupoBaTh HAyYHYIO TUIIOTE3Y, CTABUTH 1IEJb B paMKaX HCCIICIOBaHUS
U TPOCKTUPOBAHUS, MCXOJS U3 KYJIbTYPHOHM HOPMBI M COOOpa3ysch C
npeAcTaBiIeHUIMH 00 001eM Oare;
® BOCCTaHABJIMBAaTh KOHTEKCTHI W IIyTH Pa3BUTHS TOTO WM WHOTO BHJIA
HAyYHOM JCATCIBHOCTH, OMPEICIAs MECTO CBOCTO HCCICAOBAHUS WU
IIPOEKTa B 00IIIEM KYJbTYPHOM IIPOCTPAHCTBE;
® OTCIICKMBATh W NPUHUMATh BO BHUMAaHHE TPCHJBI M TCHICHIIUU Pa3BUTHUS
Pa3IUYHBIX BUOB JICITCIBHOCTH, B TOM YUCJIC HAYYHBIX, YYUTHIBATh UX IPH
ITIOCTAHOBKE COOCTBEHHBIX LIEIIEH;
® OIICHMBATh PECYpPCHI, B TOM YHCJIE M HeMaTepHaJIbHBIC, TaKHE, KaK BpPEM,
HEOOXOAUMBIE JIST JOCTHXKEHHS ITOCTAaBICHHON 11EJIH;
® HAXOAUTh PA3JTUYHBIC HCTOYHUKH MATCPHAIBHBIX M HEMaTCPHAIBHBIX
PECYpPCOB, MPETOCTABIISIONINX CPEACTBA IS MPOBEICHUS UCCICAOBAHUN U
peaau3ay IPOSKTOB B PA3IMYHBIX 00JACTIX JASATCIBHOCTH YSIOBEKA,
® BCTymaTh B KOMMYHHMKAIIMIO C JIEP)KATCIIMH Pa3IMYIHBIX THIIOB PECYpPCOB,
TOYHO M OOBEKTHBHO MPE3CHTYS CBOU MPOCKT MU BO3MOXKHBIEC PE3YIbTaThI
UCCJICIOBAHUSA, C IEIbI0 00CCIeUeHNs MPOJIYKTHBHOTO B3aWMOBBITOJHOTO
COTPYJIHUYECTBA,
® CaMOCTOATEIIPHO W COBMECTHO C JPYTMMH aBTOpamMu pa3padaThiBaTh
CUCTEMY IIapaMETPOB M  KPHUTEPHEB OIEHKH J((PEKTHBHOCTH M
MIPOAYKTUBHOCTH PeaInu3allii IPOCKTa HIJIH UCCASAOBAHUS HA KaXKIOM dTare
peaau3aIy 1 10 3aBepIICHUH paOOThI,



® aJeKBaTHO OICHWBATh PHCKH pealn3alldd TMPOCKTa W TMPOBEIACHUS
WCCJICIOBAHUS | MPEAYyCMATPUBATh TyTH MUHUMHU3AINH 3TUX PUCKOB;

® QJCKBATHO OIICHUBATh TIOCJIEJICTBUS pEAIM3allMd CBOEr0  MPOEKTa
(M3MEHEHUS1, KOTOPbIE OH MOBJIEYET B KU3HU APYTUX JIIO/IEH, COOOIIECTB);

® QaJeKBaTHO OIICHWBATh JallbHEHINIEE pa3BUTHE CBOETO MPOCKTA WIH
UCCJICIOBAaHNUS, BUJICTh BOBMOKHBIC BAPUAHTHI IPUMEHEHUS PE3YIIhTaTOB.

2.COAEPKAHME YYEBHOI'O IPEJIMETA

MeTtoabl HAYYHOI'0 NO3HAHMA M PU3NYECKasd KapTHHA MUPA.

®uzuka - (QyHIaMeHTaJdbHas Hayka O Mpupoje. MeTonbl HaydyHOro HCCIeIOBaHUS
¢uznueckux SBICHUN. DKCHEpUMEHT W Teopus B ¢usuke. MojenupoBaHue SIBICHUN U
00BEKTOB MpUpoAbl. Posib MareMaTuku B pa3Butuu ¢usuku. Hayunsle runotessl. [Ipuunna
U craenctBue. JMHaMHYeCKME W CTATUCTUYECKHE 3aKoHOMepHocTu. Hayunble (axThl.
@uznueckrue BeIUYHUHbL. PU3NMYECKHE 3aKOHBl M TPaHULBl UX NpUMEHUMOCTU. [IpuHIMN
coorBeTcTBUs. Du3nmyeckas KapTuHa Mupa. MexaHUYeckas, »>SJIEKTPOMAarHuTHas |
COBpEMEHHasi KapTHHbI Mupa. Ponb m Mecto ¢u3uku B (HOPMUPOBAHMM COBPEMEHHOM
HAy4YHOU KapTUHBI MHpa. Poiib GU3MKK B MPaKTHYECKOW AESTENBHOCTU JtoAe. Duszuka u
Kybmypa.

Mexanuka.

OcHogHble NOHAMUA U 3AKOHbl MEXAHUKU

Kunemaruka. Cucrema orcuéra. MexaHnueckoe NIBM)KeHUE. MaTepualibHasi TOUKa Kak
MOJENb JBIXKYLIErocs: Teia. Buabl ABMKEHHs. 3aKOH JBH)KCHHS, YPABHEHHUE JIBUKEHUS.
MrHoBeHHass CKOpoCcTh. PaBHOMepHOE mpsiMONMHEWHOE ABMXKeHHE. HepaBHOMEepHOE
IBUKEHUE. YCKOpeHue. PaBHOyCKOpeHHOe TMpsMoiuHeiHoe nBkeHue. CB0oOOIHOE
najieHue. YCKOpeHHe CBOOOIHOTO majeHusi. PaBHOMEpHOE IBMXKEHHE IO OKPYXKHOCTH.
[{eHTpOCTPEMUTENIBHOE YCKOPEHHUE. YTIIOBAss CKOPOCTh. MIHBapuaHTHBIE U OTHOCUTEIIBHBIE
BEJIMYMHBI B KHHEMATHUKE. 3aKOH CJIOKEHHSI CKOPOCTEM.

Jnnamuka. BzaumonerictBue Ttei. llepBeiii 3akoH Hprotona. MHepuus u MHEPTHOCTD.
Nueprmanbubie cucteMbl oTcueta. Macca. Cuna. Buasl cun. Cuta ynpyroctu. 3akoH ['yka.
Cuna tpenusa. Ilpunnun cynepno3uuuu cwi. Btopoit 3axkoH Herotona. Tpetuil 3akoH
HproroHa. I'paHuiibl IpUMEHUMOCTH KIIACCUYECKON MEXaHUKH.

[Ipsimast u oOpaTHast 3ajJauud MeXaHUKHU. [[Br>keHuMe HeOecHbIX Tesl. 3akoHbl Kermepa.
3akoH BceMupHOro Tiarorenus. Cuiaa BCEMUPHOTO TITOTEHUS M CUJA  TSXKECTH.
['paBuTanmonHas nocrossHHas. OnpeodenieHue macc HebecHblx mel.

[IpyHIMIT  OTHOCHTENBHOCTH M cucTeMa orcuéra. Kiaccuyeckuil  NMPUHIMUIT
otHocuTtenbHOCTH. [IpeoOpazoBanus ['anunes. Heunepyuanvrvle cucmemvl omcuéma.

[ToctymarensHOoE ©  BpaliarelbHOE JBHXKEHHE TBEpnoro Tena. KuHemarnka
BpAILIATENILHOIO JBUXEHHS. PaBHOMEpHOE BpalllaTENbHOE ABHXKEHUE. YTJIIOBOE YCKOPEHHE.
OCHOBHOW 3aKOH BpallaTeIbHOTO JBUXKEHHUSI. MOMEHT CHJIbl. MOMEHT MHEPLIVH.



Craruka. Ilapa cumn. LleHTp TsbkecTM M LEHTP Macc. YCIOBHS PaBHOBECHS TEIN.
Y CcTOWYMBOE U HEYCTOMYMBOE PaBHOBECHE.

NMITysibCc TOYKHM M CHCTEMBI TEJI. 3aKOH COXPAHECHUS U U3MEHEHUS UMITyJbca. J[BUKEHHE
TeJI IEPEMEHHON MACChl. PEaKTUBHOE IBUKEHUE.

MoMeHT uMnyiibea. 3aKOH COXpPaHEHHsI MOMEHTA NUMITYJIbCA.

OHeprus. Mexannueckass sHeprus. Kunetmdeckass sHeprusa. Kunernueckass sHeprus
Bpamatomierocst trena. Pa6ora cuiibl. MomnocTs. CBsi3b paOoThl U 3Hepruu. [loTeHuuanbHas
SHEprus. 3aKOH coXpaHeHMs sHepruu. [lonHas mexaHudeckas SHEPrus.

I'mppoctaTtuka. PaBHOBecue XUIKOCTM W rasa. J[aBneHHWE >XUAKOCTH M ras3a. 3aKOHbI
ruapocTtatuku. ['mapoamHamuka. MnpeanbHas KUAKOCTb. 3aKOH COXPAHEHUS JHEPTUU B
JTMHAMUKE KUJIKOCTH (3aKOH bepHynn)

Mexannueckue koneOanus. KonebarenbHas cuctema. Buyrpennue cuiibl. CBOOOIHbBIE
He3aTyxawlue KoneOaHus W YCIOBUS WX BO3HUKHOBEHHS. 3aTyxarolue KoJjieOaHus.
[lepuon, yacTtota U amrIuTyAa Konebanuii. ['apmonnueckue kosnedanus. MastHuk. [lepuos
KosieO0aHus MaTeMaTH4eckoro MasatHuka. [IpeBpaieHuss 3HEpruM Mpu  CBOOOJHBIX
kosneOanusx. Beinyxxaennblie konebanus. Pesonanc

MexaHnnueckasi BoiHa. [lonepeuHsle U MPOAOJBHBIE BOJHBL. 3BYK. YpaBHEHUE BOJIHBI.
Jlnuna BoiHbl. CKOpOCTh pacnpocTpanenus BosiHbl. Cyneprio3uius BoiH. MHTEppepeHtms
BOJIH.

MOJVIEKYJIAPHASA ®U3UKA u TEPMOJANHAMMKA

OcHO8bl MONEKYNAPHO-KUHEMUYECKOUl Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpUU. ATOMBI M MOJEKYJIBI.
KomuuecTBo BemectBa. MossipHas Macca. Pazmepsl aTOMOB M MOJIEKYJI. DKCIEPUMEHTHI,
JeXalme B OCHOBE MOJIEKYJISIPHO-KMHETHYECKON Teopuu. TeraoBoe ABUKEHUE YacCTHUIL
BemectBa. Juddysus. bpoyHOBCKOe JBHKECHUE.

NneanbHbiii Ta3. 3akoHbl ujaeandbHOro rasza. Ilapamerpsl raza. [laBieHue uaeabHOTO
raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETHUECKOU Teopuu (ypaBHeHue Kiaysuyca).
Pacripenenenne wmomekyn 1o ckopoctsM. HawmbGomee BepostHas ckopoctb. Cpemsss
KBaJpaTU4HAsi CKOPOCTb.

Temnepatypa. Temmonepenada. TemoBoe paBHOBecue. TepMOMETphl. AOCOIIOTHAS
TeMIepaTypHas LIKaja. TeMneparypa Kak Mepa CpelHE KUHETUYECKON SHEPIUU MOJIEKY

Cocrosinue wupaeanbHOro rasza. YpaBHeHue MenaeneeBa-Knaneiipona. IlocTosiHHas
bonbimana.

Nzomponieccol. M3oTepMudeckuii, W300apHBII W W30XOpPHBINM mporecchl. [ 'paduku
IIPOLIECCOB

Peanpubiii Ta3. YpaBHenue Ban-mep-Baamsca. Cpemusis mnmHa cBoOomHOTO mpobera
MOJIEKYJIBL.

@a3a. @azoseiii nepexon. [lapsl m «mocTosiHHBIE» Ta3bl. KpuTnueckas temmeparypa.
Cxwmwxenne ra3oB. bmmkHuid nopsaok. [lansHuid nopsigok. Juarpamma  cOCTOSHUU
BelecTsa. TporHas To4kKa.



Ncnapenne wu koHuaeHcanus. HacelmeHHpli ©W  HeHacwllleHHbIM nap. Kumnenne.
Brnaxxnocts. OTHOCUTENBbHAS BIAXKHOCTh. Touka pocsl. MI3MepeHune BIaXHOCTH.

CroiictBa  moBepxHOcTH  xuakocted.  [loBepxHocTHas  sHeprus. Y aenbHad
IIOBEpXHOCTHAsA dHeprusd. lloBepxHoCcTHOEe HaTskeHHe. SIBileHUs CcMauuBaHuA U
HecMaunBaHus. KanuiispHele siBIeHUs.

Kpucramnunueckue tenma. M3otponus um aHu3oTponus KpuctayioB. lIpocTpaHcTBeHHas
pemierka. MoHokpucTamiael W noiaukpuctamuibl.  [lomumopdusm. Amopdubie Tena.
MexaHnnueckue CBOMCTBA TBEPABIX Tell. Ympyras u Heymnpyras nedopmarus. Hanpsokenue.
Monyns ympyroctu. Ilpemen ympyroctu. Ilpemen texywectu. Ilpenen mpoOYHOCTH.
Ocratounble W 1uiactuueckue pAedopmauuu. Illomyuenue u npumeHeHue KpUCMAlos.
Kuokue kpucmarnnul.

OCHOBbBI mepmoounamuku

Tepmoaunamuka. TepmoanHaMmuueckass cucTeMa. PaBHOBECHOE W HEPABHOBECHOE
coctosinus. M3omupoBaHHAsT TEpMOAMHAMUYECKAss CcUCTeMa. BHYTpEHHsia SHeprus.
KommuecTBO TEIUIOTHI.

3akoH coxpaHeHMsi dHepruu. [lepBhIii 3akOH TepMOAMHAMHUKHU. BeuHbd JBUTaTENb
nepBoro pona. lluknuueckwe mnpouecchl. Pabora mnpu HUKIMYECKHX TpoOIeccax.
[IpuMeHeHne nepBoro 3aKOHa TEPMOJUHAMUKU K Pa3IMUHBIM MpolieccaM. M3oTepmudeckuii
npoiiecc. M3oxopHbIi iporiecc. AaunabaTHBIN TIpoliiecc.

KonuuecTBo TemyoThl W yiAenbHAas TEIUIOEMKOCTh. YpaBHEHHE TEIJIOBOrO OajaHca.
TennoeMKOCTh HJEAIBHOTO Ta3a TPH TOCTOSSHHOM oObeme. CTeneHu CBOOOJBI.
Pacnpenenenne sHepruM Mo CTEMEeHSIM CBOOOJBI. TemIoeMKOCTh MHOTOATOMHBIX Ta30B.
TenmoeMKOCTh MACATBLHOrO0 Ta3a MpPU MOCTOSHHOM JAaBJICHUU. MOJsipHas TEIJIOEMKOCTb.
VYpaBuenue Maiiepa. Pabota npu aguabatHoM nipotiecce. Ypaguernue Ilyaccona.

TennoBoit nBurarens. Pabouee teno. Tepmocrtar. KoadduiueHnt nomse3Horo aeicTBus.
[ukn Kapno.

HeoOpatumbie u oOpatumbie Tmporecchl. BeposTHocTh coObITHS. BTOpol 3akoH
TEPMOJIUHAMUKHU. Ycmpoiicmeo u npunHyun O0etucmeus meniovlx MauwiuH. XOJOAUIbHbIC
MamuHbl. Paboduii UK XOJIOIUIBHON MAaIIMHBL. XOJOAWIBHBIA K03 dumueHt. Temmooit
Hacoc. OronutenpHbI KO3 duimeHt. TermmoBble MaIIUHBI W OXpaHa IPHUPOJIBL.
[TapaukoBbIil 3 deKT.

IJIEKTPOJIUHAMUKA
Ilpeomem u 3a0auu 31eKMpPOOUHAMUKU.
dnekmpuueckoe none

Onektpuueckuid 3apsia. [[Ba Buaa DJEKTpOCTaTHYECKOE B3aUMOIECHCTBHE. 3aKOH 3apsja.
3akoH Kynona. Kynonosckue cuibl [IpuHIMI Cyniepno3uiuu.

DJIEKTPUUYECKOE HOJIE: CTAaTUYECKOE W mepeMeHHoe. Teopus ganpHOAeWCTBUA. Teopus
onu3konelicTBusl. Hanpssk€HHOCTD 3iIeKTpudecKkoro nojst. [IpuHuun cyneprno3uiuu mnojiei.
Cunosseie muHAH N0JIs1. OJHOPOAHOE U HEOJTHOPOAHOE 3JIEKTPUUECKOE MOJIE.



ITorok Bekropa Hanpspbk€HHOCTH. Teopema I'aycca. IloBepxHOCTHAs IIIOTHOCTH 3apsiza.
[Ipumenenne Teopemsl ['aycca k pacy€ry moJieu.

Pabota no nepemelieHnio 3apsga B OJHOPOJHOM 3JIEKTpUUYecKoM mojie. Pabora B mosue
TOYeyHOro 3apsna. IloreHnuanbHas dHeprus 3apsga B DIJIEKTPUYECKOM  IIOJE.
[loreHumanbHass  SHEPrUs  B3aUMOJEHCTBUS  TOYEYHBIX  3apsI0B. ITorenuuman
ANEKTPOCTATUUYECKOTO MoJiA. Pa3HOCTh MOTEHIMANOB (HampsKeHue). DKBUINOTEHIIMAIbHbBIE
MOBEpXHOCTH CBA3b MEXAYy HANPSKEHHOCTHIO DJIIEKTPUYECKOTO IO M Pa3HOCTHIO
IIOTEHIINAJIOB.

Onekrtpuzauus Teil. [IpOBOOHMKM W OUAINEKTPUKUM B DJIEKTPUYECKOM  IIOJIE.
DIEKTPUUYECKOE TOJIE 3apsHKEHHOTO MPOBOASLIErO IIapa. DJIEKTPOCTATUUYECKAsT MHIYKLIHS.
ITonsgpuszanms qUAIEKTPUKOB. JIudneKTpudecKas IPOHULIAEMOCTh BEILIECTBA.

OnektpoémkocTb. KonneHncatopel. IlocienoBaTenbHOE M NapajuiebHOE COEIUHEHHE
KOHJIEHCATOPOB.

Onepaus 3APAANCEHHO20 KOHOeHcamopa. IIpumeHneHue JADJIEKTPUKOB.
Ceenemoanexmpuxu. [1be303nexTpuueckuit 3¢ Pexr.

TIHocmosannwotit JJIEKTPHYECKHH moK

DJIEKTPUUYECKUM TOK. DIeKTpuueckas 1enb. MIcTouHuKM nocTossHHOro Toka. Cujia Toka.
DNIEKTPOABIKYIIASI CUJIAa MCTOYHUKA. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKa.
ConpoTuBieHue TPOBOJHUKOB.

Paborta u MomHOCTh 23JIeKTpUYecKoro Toka. 3akoH JDxoyns—IJlenna. TermoBoe
JNEUCTBUE DJIEKTPUUECKOrO0 TOKAa. 3akoH OMma 1 MmoJIHOM 3iekTpuyeckoil nenu. Koporkoe
3aMBIKaHHE.

ITocnenoBaTenbHOE U MapajlieIbHOE COCIMHEHHUE MPOBOIHUKOB. Pacimpenue npeenos
U3MEpeHUs aMriepMeTpa u BojbT™MeTpa. [IpaBmna Kupxroda.

InekmpuyecKuil moK 6 paznuiuHvlX cpeoax

DneKkTpuueckuid Tok B Metaiax. [Ipupona snektpudeckoro Toka B metamiax. CKOpocTb
pacrpoCTpaHeHUs1 TOKa B MPOBOJHUKAX. OJEKTPOHHAs MPOBOJUMOCTh METAJLIOB.
3aBUCHUMOCTb CONPOTUBIICHHS IPOBOJHHUKA OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTbD.

DNEeKTpUYeCKuid TOK B PAcTBOpaX M paciuiaBax »dJaeKTpoiauToB. 3akoH Dapanes.
DneKTpoau3. DNEeKTpoIuTHIecKas nuccounanus. [[puMenenune 3nekTposunsa.

Tok B razax. Buasl nonuzamuu. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIA pPa3psibl.
Bunbr camocrositenbHOro paspsiaa. [hnazma.

DNEeKTpUUECKU TOK B BaKyyMe. DJEKTPOHHAs AMHUCCHS. TepMOAIEKTPOHHAsT SMUCCHUS.
DONEeKTpOHHO-TyueBasi TpyOka. OneKTpoH. OTKpBITUE »HJIEKTpOHA. Y ACNbHBIA 3apsij
anekTpoHa. Karonnsie yuu.

[TonynpoBogHUKN. 3aBUCHUMOCTH COIMPOTUBIEHUS MOJYNPOBOAHUKOB OT BHEIIHUX
ycioBuid. Tepmopesuctopel U ¢otope3uctopsl. [Ipupoma d>IEKTPUYECKOTO TOKa B
nonynpoBogHukax. CoOcTBeHHass MW OpUMECHass MPOBOAUMOCTb.  OJIHOCTOPOHHSIS
MPOBOJAMMOCTh KOHTaKTHOTrO cios. Ilepexon. IlonmynpoBoanukoseiii nuoa. Kosadpduiment
BBIIpAMIIEHHUS. TpaH3uCcTOp, €ro ycrporcTBo. HTErpanbHas cxema.



Maecnummnoe none

MaruutHoe B3aumoneiicteue. MarautHoe nose. Cunta Amniepa. MHIyKyss MarHUTHOTO
nons. JInHMM MarHuTHOW WHAYKIUU. OZHOPOJAHOE MATrHUTHOE TOJ€. MarHuTHBIA MOTOK.
BuxpeBoe mnosie. MaruutHoe mnose ToOka. J[BUKEHHE 3apsyKEHHBIX YacTUL B MarHUTHOM
none. Cuna Jlopenna. LIUKIOTpOH. Y A€AbHBIN 3apsi]l SJIEKTPOHA.

MarautHoe 1oOJIe B BellecTBe. MAarHuTHble CBOMCTBA BelIecTBAa. MarHurtHas
npoHnuuaemMocts. I[lapamarseruku wu  auamardHetukd. @PeppoMarHeTUku.  J{OMEHBL.
Temneparypa Kropu. I'ucrepesuc.

DNeKTporu3MepUTEIbHbIE TPUOOPHI. DIEKTPUUECKUN JBUTATEIb MOCTOSHHOTO TOKA.

InekmpomacHumHnan UHOYKYU

SBnenne snekTpoMarHUTHOW wWHAYKUMUA. Omnbitel Papanes. MHIYKIUMOHHBINA TOK.
NHAYKIMOHHOE 3JIEKTPUUECKOE MOJIe. DIEKTPOMarHuTHOE MoJie. 3aKOH AJIEKTPOMArHUTHON
uHaykuu. [Ipasuno Jlenna. Toku dyxo.

SABnenne camonHaykuu. MaayktuBHOCTh. Camonnaykuus. 9J1C caMOMHIYKIIUH.

DOHeprusi 3JIEKTPOMArHUTHOTO MOJs. DHEPrusi MArHUTHOTO TOJISI KAaTYIIKH C TOKOM.
[110THOCTB YHEPTUHA MATHUTHOTO NOJIS. IIIOTHOCTH SHEPIUMU NEKTPOMArHUTHOTO OIS

DnekmpuuecKkutli cenepamop nocmoanrHo2o moka. Ilpespalienre MEXaHUUECKON YHEPTUH
B DJIGKTPUUECKYIO. OJEKTpoJBHUraTeiab. MUKPOPOH M TpOMKOroBOpHUTENh. MarHuTHas
3anuck. HMupopmaruu. MarautHas mnamsate  OBM. Huoykyuoumwvui  eemepamop
NEKMPULEcKo20 MOKA.

11 kaace

IAJIEKTPOMAI'HUTHBIE KOJIEBAHUA U BOJIHBI

InekmpomazHummwle Koniebanus u ¢uzuueckue OCHOBbL
INEKMPOMEeXHUKU

Konebarenvhas cucrema. 'apmonnueckue koneOaHus v uX XxapakrepucTuku. CroxeHue
koneOanuii. KomebGarenbHblli  KOHTYp. CBOOOJHBIE 3JICKTPOMAarHWTHBIE KoOJICOAHMS.
CoOcTBeHHAs YacTOTa ANEKTPOMArHUTHBIX KOJICOaHMI B KOHTYPE.
ABTOKOI€0aTEeNBHBII TeHepaTOp HE3aTYXAIONIUX dJIEKTPOMATHUTHBIX KOJIEOaHUN.

BreinyX/ieHHbIE AJeKTpoMarHuTHeIe KosieOanusa. I[lepemennbiii Tok. KowaeHcatop u
KaTyIllIKa UHIYKTUBHOCTH B IIENHU NEPEMEHHOr0 TOKa. 3akKOH OMa ISl 3JIEKTPUYECKOH 1enu
MEPEMEHHOr0 TOKa. MOIIHOCTh B LEMNU MEPEMEHHOr0 TOKa. Pe30HaHC B 3JIEKTPUYECKUX
LETSIX TIEPEMEHHOT0 TOKA.

Tpanchopmatop.  Onemenmapunas  meopus  mpancgopmamopa. [ enepamop
mpéxgasznoeo moka. IIpon3BoACTBO, Mepeaada u moTpedIeHne MEKTPUIECKON YHEPTUH.

InexkmpomazHumHble 60JIHbL U (PU3UYECKUE OCHOBBL PAOUOHM EXHUKU

DJIEKTPOMAarHuTHbIE  BOJIHBL. OTKpBITHE JJIEKTPOMArHUTHBIX BOJH. [ enepayusl
NeKMpPOMacHUMHbIX ~ 60H.  CBOMCTBA  DJIEKTPOMArHUTHBIX  BOAH.  OTpaxkeHue
AJIEKTPOMArHUTHBIX BOJIH. [IpenomiieHne 3JIEKTPOMArHUTHBIX BOJH. WHTepdepeHuus



ANEKTPOMArHUTHBIX BOJIH. J{M(ppakuus U mojsspu3anus 3J1€KTPOMArHUTHBIX BOJH. Dghghexm
Llonnepa. JIlnana3oHsl 3JIEKTPOMAarHUTHBIX U3JIYYEHUN U UX IIPAKTUYECKOE IIPUMEHEHHUE.

[Ipunmun panuorene@oHHol cBsi3u. TeneBuaeHwe. Pa3Buthe CcpeacTs  CBS3W.
Paouoacmponomus.

Ceemoevie 60.1HbBL

ONEeKTpOMarHuTHas IpupoAa cBeTa. Pa3BuTHe NpEACTaBICHH O MPUPOAE CBETA.
Kopnyckynsipnas u BosiHOBast Teopuu cBeta. CKOPOCTh CBETA.

WNurepdpepentust  cBeta. KorepentHocts. HWHTepdepeHnuss B TOHKHX IUIEHKAaX.
[IpumeHeHnue uaTepPepeHIru CBeTa.

Hudpakuusa ceera. Teopus ®penens. [punnun [Noiirenca—®penens. Judpakuus ot
KpPYTJ0ro OTBEPCTUs M Kpyrioro skpaHa. Judpaxkuus ot omgHou menu. HudpakunoHHas
pemétka. [ onoepagus.

HMucnepcusa ceta. CIUIOIIHONW W JMHEHYATBHIM CHEKTPhl HU3MydeHHs. CIEKTpaTbHBIN
aHamns. [lomapusamusa ceera. EcTecTBEHHBIM M IOJMApU30BaHHBIA CBeT. IlpumeHeHue
NOJISIPU3ALMU CBETA.

Onmuueckue npuoopol

I'eomerprueckas ontuka. IlpuHnun @Pepma. [IpAMONMHENHOCTH pPaCHpPOCTPAHEHUS
ceera. IIpenomiieHHEe M OTpaKEHUE CBETA. 3aKOHbI OTPaXEHUS W TNPEJIOMJICHHS CBETA.
[TonHoe oTpaxenue. BoiokoHHas onTHKa.

3epkana. Muumoe wuzobpaxkenue. Ilnockoe 3epkano. Cgepuueckue 3epxkanra u ux
ocHogHble napamempul. Popmyna cpepuueckoeo 3epxana. IloctpoeHne m300pakeHUN B
3epKajax.

JIuu3el M UX OCHOBHBIE mapameTphl. [locTpoenune nzobpaxeHuit B nuH3ax. Oopmyna
nuH3bL. [11a3 Kak onTuyeckas CUCTEMA.

CBetoBble BennuuHbl. Cruia cBeta. OCBEMEHHOCTD. 3aKOHBI OCBEIIEHHOCTH.

Onrtrueckue npudopsl. JIyrma. Mukpockon. Teneckorn. Pa3pemaromnias ciocoOHOCTb.

Inemenmeot meopuu omHocumejlbHocmu

DOKCIEpUMEHTAJIbHbIE OCHOBAaHUSI TEOPUU OTHOCHTENBHOCTH. [locTynaTel crnenuanbHOR
TEOpUU  OTHOCHUTENbHOCTH. lIpemenbHOCTP ¥ aOCONIOTHOCTH  CKOPOCTH  CBETA.
NHBapuaHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BakyyMme. [IpHMHIWN OTHOCHUTEIBHOCTH
OiinmreitHa. OcCHOBHbIE TOHATHS. [Ipocmpancmeo—epems 6 CheyuaibHou meopuu
omuocumenviocmu. PenATUBUCTCKUN 3aKOH TpeoOpa3oBaHus ckopoctu. [IpeobGpazoBanus
Jlopenua. Kunematnueckue CleACTBHS CIEUAIbHON TEOPUU OTHOCUTEIBHOCTH.

DHeprusi, UMNYJbC U Macca B PEISTUBUCTCKOM NHHAMUKE. JHepeus u UMnYIbC
c80000H0U uyacmuyvl. CBsI3b MacCchl W DHEPruu cBOOOAHOW wyacTuiel. [lomHas sHEprus.
OHeprusi nokod. [IpuHIMN COOTBETCTBUS. Penamusucmckue 3aKOHbl COXpAHeHuUs. 3aKOH
B3aHUMOCBSA3U MAaCChl U SHEPTHUU ISl CHCTEMBI YaCTHII.

KBAHTOBAS ®U3UKA

Ceemoeguvle Kearnmul



[Ipenmer u 3agaun KBaHTOBOM (hU3MKU. BO3HMKHOBEHHE y4YeHUs O KBaHTaX. TerioBoe
U3JlydeHHEe. 3aKOHbI TEIJIOBOrO M3NydeHus. Pacnipenenenue s3Hepruu B ciekTpe abCOIIOTHO
yépHoro Tena. I'mnmoresa M. Ilnanka. @opmyna Ilnanka. ®orosnekTpuueckuil 3P QeKT.
Omneitet A. I'. CronetoBa. 3akonsl potorddekra. Poton. KBantoBas teopust pororddexra.
VYpaBHenue DiiHmuTeHa 111 BHEMIHEro portodddekta. [Ipumenenne Gporoaddexra.

Xumuueckoe JneictBue cBera. PoroxumMuueckue mnpouecchl. (OCHOBHOW 3aKOH
doroxumun. dotocunres.

CseroBoe nasinenue. OnbIT JleOeneBa. KBanToBast Teopusi CBETOBOTO AaBJICHHUS.

OnpiThl, 0OHapYXUBAIOIINE KOPIYCKYJSApPHbIE CBOWCTBAa cBeTa. Idppexm Komnmona.
Oneir bore. Onvimur C. U. Basunoséa. ENMHCTBO KOPNYCKYJISPHBIX U BOJIHOBBIX CBOMCTB
CBETA.
dusznka aroma

JlokazaTenbCcTBa CIIOKHOM CTPYKTYypbl aromoB. Ilepuwoamueckunt 3akon [ U.
MenpeneeBa. JIuneituateie criekTpol. PagnoaktuBHOCTh. Monens aroMa TomcoHa. OnbIThI
Peszepdopaa. Anepnast mogens aroma.

KBantoBbie mnocrtynatel bopa. CranuoHapHble COCTOSHMS. YCJIOBHE  YacToOT.
DHepreTuyecKrue ypoBHU. JHEPIETUUECKUN CIIEKTP aTOMa.

OObsicHEHHE TPOUCXOXKJICHUS JIMHEeWUYaThiX crnekTpoB. CHekTp aToMa BOAOPOJA.
O6o6mennas ¢opmyna banemepa. ['maBHOe KBaHTOBO€ uucio. [IpwHIIUII COOTBETCTBUS.
OnbiT @panka u ['epiia.

BonnoBbie cBoiicTBa wacTtul BemectBa. ['unore3a ne bpouna. Bomusl ne bpoiins.
Jugparyus snexkmponos. HTepdepeHus BoJH Jie bpoiiis U KOpImyCKYJIsSIpHO-BOITHOBOMN
nyanusMm. BomnoBas  Qyskmus.  CooTHomieHue HeompeneneHHoctei ['eiizenOepra.
KoprnyckynsipHO-BOJTHOBOM JTyajnu3M.

DJIeMEHTbl KBaHTOBOW MexaHuku. YpaBHeHue [llpenunrepa. KBanToBaHue >HEprumu.
Coctostnusg atoma Bojiopoaa. KBantoBeie uucina. ['maBHoe kBaHTOBOE unciio. KBanToBaHue
MOMeHTa umiyibca. OpOuTanbHOE KBAHTOBOE YUCIIO. MarHuTHOE KBaHTOBOE 4uciio. CruH
anekTpoHa. CriuH-0opOUTaTIFHOE B3aUMOICHCTBHE.

MHoroanekTpoHHble aTombl. [lpunyun [laynu. Ilepuoouueckasn cucmema snemenmos /1.
U Menoeneesa. Onexmponnvie 00010YKY. ATOMHBIE W MOJICKYJSPHBIE CIIEKTPHI.
JIuneiyaTeie cCHekTpbl Tra3oB. COOTHOIIEHHWE HEOMPEJACICHHOCTEH W BpeMs KU3HU
BO30YKJI€HHBIX aTOMOB. CILUTONIHBIE CTIEKTPBI UCITyCKAHUS Ta30B. PEHTreHOBCKHE CIIEKTPHI.
XapaKTepUCTUYECKOE PEHTICHOBCKOE U3IydeHUE. MOJIEKYIIIpHBIE CIIEKTPBI.

Jlazep. CrnoHTaHHO€ M WHAyUUMpOBaHHOE wu3nydeHus. COCTOSHHUS C HOPMAJbHOM U
MHBEPCHOW HACENEHHOCThIO SHEPreTUYECKUX YpoBHEH. MeracTaOWIbHbBIE COCTOSIHUS.
Onrtudeckuii KBAaHTOBBIN T€HEPATOP.

Du3uka amomnozo aopa

Atomuoe sanpo. M3oromnel. IIporon. Helitpon. CoctaB aTOMHBIX sinep. SepHbIE CUIIBIL.
JHledbexT macchl U 3Heprusi cBsizu sapa. KBaHToBaHue »HEpruu sjapa. ['amma-u3iayydeHwue.
Mopenu cTpoeHUsI aTOMHOTO SIpa.



PanunoaktuBHOCTh. Anb(da-pacnan. bera-pacnan. EcTtecTBeHHass M MCKYCCTBEHHas
PaguoaKTUBHOCTE. dppexm Méccobayspa. 3aKOH paJuOaKTUBHOTO pacra/a.

CBolicTBa MOHU3UPYIOIINX U3TyYEHHI. B3anmMoAeicTBIE C BEIIECTBOM.
[lornomeénnas no3a. OTHocutTenpHas Ouosoruyeckass 3(PQPEeKTUBHOCTb. DKBUBAJEHTHAs
no3a. [lpenensHo qonmyctumele 103bl. MeTOIbI perucTpaui HOHU3UPYIOUX U3TyUYEeHUM.

SnepHble peakuuu. 3aKOHbI COXpAHEHUS MPU SIEPHBIX peakiusax. Peakuuu aeneHus u
cunre3a. Jlenenue saep ypana. Llennas peakuus nenenus. Kputuueckas macca. AToMHas
O6omOa. SnepHas sHepreTuka. SnepHble peakTOopbl HA MEIJIEHHBIX U OBICTPBIX HEUTpOHAX.
TepMmosinepHble peakuuu. ATOMHBIE 3IEKTPOCTAHIIMU U OXpaHa OKPY KaIOIIEH Cpe/ibl.

9ﬂemeumapnbte yacmuuybsl

OneMeHTapHble 4acTulbl. OnekTpoH. I[Ipoton. Heittpon. HelTpuHO. AHTHYacCTHIIBI.
VYckopuTtenu 371€MEHTapHbIX YacThll. [lpespawenus snemenmapuuix yacmuy. Kocmuueckoe
usiryuyeHue. Mroonsl. Me3oHsl. [ 'uniepoHsl.

Knaccudukanus snaemeHTapHbIX dYacTwll. Jlenmonwsi. AOpownvi. DynoamenmanbHbvie
gzaumooeucmeusa. CunbHoe @3aumoodelcmgue. Craboe 63aumooeticmsue.  3aKOHbI
coxpaHeHHs] B MUKpoMupe. ODyHTaMEHTAIbHBIE 3JIEMEHTAPHBIE YACTHULIBIL.

CTPOEHUE M 3BOJIIOIINUA BCEJIEHHOM

Ilpupooa men Conneunoii cucmemul

[TpuMeHUMOCTh 3aKOHOB (U3HUKHU i1 OOBSICHEHHS MPHUPOABl KOCMHUYECKHUX OOBEKTOB.
Conneuynass cucrema. Ilnanerst CoOJIHEUHOW CHCTEMBI W WX CIYTHUKUH. MeTozsl
ucciegoanus teq ComHeuyHol cucrteMbl. Maibie Tena COTHEYHOM CUCTEMBI.

Comnnue. Conneunas aktuBHOCTh. ConHeuHbIl BeTep. Xpomocdepa. ColHeuHas KOpOHa.
Conneunsie nisTHa. [IpoTybepannbl. Kocmoronus. [Ipoucxoxaerne CoaHEYHON CUCTEMBI.

3BE31bI U 3BE3HBIE CUCTEMBI

3BE3/16I 1 UICTOUHUKN UX dHepruu. Knaccudukanus 38E31. Ousndeckue XxapakTepUCTUKU
3Be3q. Bunmumasi 3B€3gHas BenmuumHa. AOcomtoTHas 3BE3AHAs BenuunHa. CHEKTpasbHBIN
kiacc. Jluarpamma ['epummnpynra-Peccena. benbiil kapnuk. OBomonuss ConHua u 3BE3.
[InaneTapHple TyMaHHOCTH. ['paBUTAalMOHHBIN KoJutarnic. HeWTpoHHBIE 3BE3ABI U YEPHBIE
nbipbl. [lepemennsbie 3B€31b1. HOBBIE M CBEPXHOBBIE 3BE3/BI.

lNanaktuka. Ctpoenne I'anmaktuku. CoctaB u crpykrypa [anaktuku. TyMaHHOCTB.
MuiteuHbli IyTh.

IIpocTpaHCTBEeHHO-BpeMEHHbIE MaciiTabbl  HaOmogaemoit  BceenmenHoil.  bonbinas
Bcenennasi. Meraranaktuka. CnupaibHble TalaKTUKH. OIJIUITUYECKUE TallaKTHKHU.
Panuoranaktuku u y€pHble IbIpbl. « TEMHAs MaTtepus» U «TEMHAs SHEprus». 3akoH Xab0:a.
[IpeacraBnenue 06 3Bomonuu Beenennoii. bonbioit B3peIB. [IporcxoxkaeHne XuMUYECKUX

AJIEMEHTOB.
JlaGopaTropHbie padoThbI

1. W3mepeHue ycKOpeHUs JBUKEHHUS Tela.
2. TlpoBepka 3aKoHA TyTEH JIJIsT PABHOYCKOPEHHOTO JIBM)KCHHSI.



N3mepenne cuit 1 yCKOpEHUM.
N3mepenune nmnyiibca.
N3mepenue nasiieHus rasa.

3
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6. HaOmronenue pocta KpUCTAILUIOB U3 PACTBOPA.

/. W3MmepeHue yienbHON TEIIOTHI IJIaBJACHUS JIbA.

8. HM3mepeHue 31eKTPOEMKOCTH KOHJIEHCATOPA.

9. H3mepeHue cuibl TOKA U HAMPSIKEHUS.

10. U3mepenue 3eKTPUIECKOT0 3apsa 0JTHOBAJIEHTHOIO HOHA.

11. UsmepeHre MarHuTHOM MHAYKIIUH.

12. smepeHrie MHIYKTUBHOCTH KaTYIIKH.

13. smepenre MHYKTUBHOTO COMTPOTUBIICHUS KATYIIKH.

14. smepenue cuiibl TOKA B LIENH MIEPEMEHHOT0 TOKa ¢ KOHAEHCATOPOM.

15. Onpenenenue yncia BUTKOB B 0OMOTKax TpaHcpopMaTopa.

16. OueHka JIMHBI CBETOBOM BOJIHBI MO HAOIOACHUIO TU(PPAKIIUY HA TIEIIH.

17. OnpeneneHue CHEKTPAIbHBIX IPAHUI] YYBCTBUTEIHHOCTHU TJIa3a YEJIOBEKA C MOMOIIBIO
TuGpaKkiuOHHONW PEIIETKY.

18. 3mepenune nmokazatess IpeOMIICHHS CTEeKIIA.

19. KauecTBeHHBI CIIEKTPATIbHBIN aHATN3.

DOuU3NYeCKU MPAKTUKYM

W3yuyenue ABMKEHHS Tela, OpPOIIEHHOTO0 TOPU30HTAIBHO.
N3ydenue nBUkKEHUs Tesa 10 OKPYKHOCTH.

HccnenoBanne 3aBUCUMOCTH YCKOPEHUS Tejla OT €r0 MaccChl.
N3ydyeHne 1BUKEHHS CUCTEMBI CBSI3aHHBIX TEJl.

N3ydeHune 3ak0Ha COXpaHEHUs] UMITYJIbCA.

o0k whE

HccnenoBanne mpeBpalieHUs TMOTCHIIMAIBLHON HHEPrUU yopyrou aedopmanuu B
KHUHETUYECKYIO SHEPTHUIO.

7. W3Mmepenue yCKOpeHHsI CBOOOIHOTO Ma/IEHUS C MTOMOIIbIO MasiTHUKA.

8. H3mepenue nirHBI 3ByKOBOM BOJHBI M CKOPOCTH 3BYKA.

9. TlpoBepka ypaBHEHHUS COCTOSIHHS Ta3a.

10. Usmepenne atMochepHOTO AaBICHHS.

11. I3MepeHue 371eKTPUIECKOr0 COMMPOTUBIECHUS IPOBOJHUKOB.

12. Ismepenre MOITHOCTH SJEKTPUIECKOTO TOKA.

13. I'pamynpoBKa TepMOTIaPHI.

14. ViccnenoBaHue noiaynpoBOJHUKOBOTO JUO/A.

15. I3MepeHne MHAYKIIMA MATHUTHOTO TOJIS 3€MJIH.

16. zyuenue 3axkona Oma aJis ey MepeMEeHHOTO TOKa.

17. Onpenenenne 10OPOTHOCTH M BOJTHOBOT'O COMIPOTUBIICHUS KOHTYpA.
18. Uzyuenune paboTsl TpaHchoOpMaTopa.

19. OnpeneneHue AJIUHBI YIEKTPOMATHUTHON BOJTHBI.

20. I3mepenne CKOpOCTH pacIpOCTPaHEHUS dJIEKTPOMArHUTHBIX BOJTH.



21. smepenue IIMHBI CBETOBOM BOJIHBI 110 HaOJI0IeHUI0 KoJiell HproToHa.

22. Onpenenenue GOKyCHOr0O pacCTOSHUS PACCEUBAIOLLEH JIMH3BI.

23. I3yuenue MoJieu TelecKora.

24. 3yueHue Mo/ielii MUKPOCKOIA.

25. 3yuenue sBieHus: UHTEpEpeHITNN.

26. UccnenoBanue 3aBUCHUMOCTH MOIIHOCTU U3JIyYEHHsS] HUTH JIAaMIIbl HAKaJUBaHUSA OT
TEMIIEPaTYpBhl.

2. I3smepenue paboThl BbIXOA 3JIEKTPOHA.

28. 3yueHue JIOMUHECHIEHTHON JTaMIIbl.

29. KauecTBeHHBIN CIIEKTPATIbHBIN aHATHU3.

30. Onpenenenue mnepuojia Modypacnaga €CTECTBEHHBIX pPaJMOAKTHUBHBIX H30TOMOB
aTMOC(EpHOro BO3/lyxa



3. TEMATHYECKOE IINTAHUPOBAHUE

10 xaace, 170 g

Ne Tembl ypoxos Kon-Bo
n\n 9acoB
METOAbI HAYYHOI'O IO3HAHUA 1 5
OUBNYECKASA KAPTUHA MUPA
1 | DkcnepuMeHT U Teopus B NMPOIecce MO3HAHUS TPUPOIBI 1
2 | MonenupoBaHue SIBICHUN U 0OBEKTOB MPUPOJIbI 1
3 | dusnueckue 3aKOHBI 1
4 | ®dusnueckas KapTUHA MUpa 2
5
MEXAHHUKA 49
Kunemarnka 12
6 | Cucrema orcuera. 1
7 | Mexannueckoe IBHKEHHUE 1
8 | MarepuanibHas Touka. Bunbl ABMKeHMS. 1
9 | 3aKoH JIBWKEHUS, ypaBHEHUE JIBI)KCHUSI. MTHOBEHHAsI 1
CKOPOCTb.
10 | PaBHOMEpHOE MPSMOIIMHEMHOE ABUKEHUE. 1
HepaBHomepHoe aBUkKEHHE
11 | Yckopenue. 1
12 | PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBHMIKESHHE. 1
13 | CBoOomHOE ageHue. 1
14 | YckopeHnue cBOOOTHOTO IMaICHUS 1
15 | PaBHOMEpHOE JBMXEHHE MO OKPY>KHOCTH. 1
I{eHTpoCTpEeMUTENBHOE YCKOPEHHUE.
16 | YrioBas CKOpOCTb. 1
17 | NuBapuaHTHBIE U OTHOCHUTENILHBIE BETMYUHBI B 1
KHUHEMAaTUKE
JInnamuka 15
18 | Ilepserit 3axkon HetoToHa. IHEpIIMsS 1 HHEPTHOCTb. 1
19 | MeepumanbHbIE CUCTEMBI OTCUETA 1
20 | Macca. Cuna. Buasr cun. CioxxeHue cuil. 1
21 | Bropoii 3akon HeroToHa 1




22 | Tperuii 3axoH HproToHa 1

23 | 3akonbl Kemuepa. /IBrkeHue miaHer. 1

24 | 3aKOH BCEMUPHOTo TAroTeHus. Cuia BCEMUPHOIO 1
TATOTEHUS U CUJIA TSXKECTH.

25 | I'paBuTanmonHas noctosgHHas. OnpeneneHue Macc 1
HEOECHBIX Tell

26 | IlpyHIMI OTHOCUTEIBHOCTH U CUCTEMA OTCYETA. 1
Kiaccuueckuii mpuHIIMTT OTHOCUTEIHLHOCTH

27 | IlpeoOpa3zoBanus ["anunes. HeunepuuanrbHble CUCTEMBI 1
oTcyeTa

28 | Kunemaruka BpamaTeabHOro JBHXeHus1. PaBHOMEpHOE 1
BpalllaTeIbHOE JIBH)KEHUE

29 | YraoBoe yckopenue. OCHOBHOM 3aKOH BPAIIaTEIbLHOTO 1
JIBIKCHUSI

30 | MomeHT cuiibl. MOMEHT MHEPIUH 1

31 | Cratuka. [lapa cun. LleHTp TsoKECTH M IIEHTpP Macc. 1

32 | YcToilunBOe U HEYCTOWYMBOE PaBHOBECHE 1

3aKoHBI COXpaHeHHS 22

33 | Ummynbe Tena. 3aKoH COXpaHEHUs U U3MEHEHUS 1
UMITYJIbCa

34 | JIpmwkeHue Ten mepeMeHHol Macchl. PeakTuBHOE 1
JIBUKEHUE.

35 | MoMeHT umItynhbca. 1

36 | 3aKOH COXpaHEHHUsS] MOMEHTA UMITYJIbCa 1

37 | DHeprus. Mexanndeckas sHeprusi. Kunetnaeckas 1
SHEPrus

38 | Kunernueckas sHEprusi Bpaniaromerocs teia 1

39 | PaGota cunbl. MomiHocTh. CBsi3b paOOTHI 1 DHEPTHUHU. 1

40 | Cs3b paOOTHI M SHEPTHUH. 1

41 | IloteHimanpHas 3HEPrUs. 3aKOH COXPaHEHUSI SHEPTUU. 1
IlonHasi MexaHUYeCKask SHEprusi

42 | I'mppocraTuka. PaBHOBecHE KMIKOCTH U ra3a. 1

43 | JlaBneHue KUIKOCTH U raza. 3aKOHBI THIPOCTATHKH. 1

44 | I'mppoamnamuka. MaeanbHas ®KUJIKOCTh 1

45 | 3aK0H COXpaHEHHUs YFHEPTUU B TUHAMUKE KUIKOCTU 1
(3akoH bepnyinnn)

46 | KonebarenbHas cuctema. BHyTpeHHUE CHITBL. 1

47 | CBoOomHBIC HE3aTyXaIONIUE KOJIEOAHNUS U YCIOBHS MX 1
BO3HMKHOBEHUS. 3aTyXawlue KojaeoaHus

48 | [lepmon, yacToTa M aMIUIUTYa KOJICOaHUN. 1
I"apmonunueckue kosieOaHusl.

49 | Masrtauk. [lepnona konebaHuss MaTEMaTUYECKOTO 1
MasTHUKA.

50 | [IpeBpamienust SHEPTUY MPU CBOOOTHBIX KOJICOAHUSIX 1

51 | BeinyxJeHHble KoseOanus. Pe3onanc 1




52 | Mexaandeckas BoyiHA. [lonepednbie v Mpoa0TbHBIC 1
BOJIHBI. 3BYK.

53 | YpaBHeHue BoJHBI. J{nuHa BoiHBI. CKOPOCTH 1
pacrpoCTpaHEHUsI BOJHbI

54 | Cynepno3unust BosiH. HTEpdepeHius BoJIH 1

MOJIEKYJIAPHAS ®U3UKA u 37
TEPMOJANHAMMHKA
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOI TEOpUH 23

55 | ATombl 1 MosieKybl. MI3mMepenue macc aTOMOB U 1
MOJIEKYJI

56 | KonnuectBo BemecTBa. MoinspHas macca. Pazmepbl 1
aTOMOB U MOJICKYII.

57 | Ilpupona Ternotsl. TennoBoe ABUKEHUE YACTHII 1
BEIECTBA. DKCIIEPUMEHTHI, JISKAIIIUE B OCHOBE
MOJICKYJISIPHO-KHHETUUECKOM TEOPHHU.

58 | Anddyzus. BpoyHOBCKOE IBHKEHHE 1

59 | Pacnipenenenue mosieky no ckopoctsiM. Haubosee 1
BEPOSITHASI CKOPOCTh

60 | UpeanpHbIi ra3. 3aKOHBI UIEAIILHOIO rasa. 1

61 | [Tapamerpsl raza. /laBienue uaeanpbHOTO rasa. 1

62 | OcHOBHOE ypaBHEHHUE MOJIEKYISIPHO- KHHETHYECKOM 1
teopuu (ypaBHeHue Kiaysuyca).

63 | Cpennsisi KBagpaTuyHasi CKOPOCThb 1

64 | Temneparypa. Teronepenava. TerngoBoe paBHOBecHE 1

65 | Tepmomerpnl. AGCOIOTHAS TeMIIepaTypHas IKaiza 1

66 | Temmeparypa Kak Mepa CpeaHell KHHETHYECKON 1
SHEPTUU MOJIEKYIT
OOBSACHSTH CBA3b CPeAHEN KMHETHIECKOU SHEPTUU
TEIUIOBOTO JIBUXKEHUSI MOJICKYJI

67 | CocrosiHME UOEaILHOTO rasa. 1

68 | Ypasuenue Menneneesa—Knaneiipona.lloctosiHHas 1
boasnmana.

69 | Uzonporteccel  M3oTtepMuueckuid, W300apHBI | 1
W30XOPHBIN MpoIiecchl. I paduku mporeccos.

70 | Peanbnpiii ra3. YpaBHenue Bau-gep-Baanbca. Cpennsis 1
JUTMHA CBOOOIHOTO TIpodera MoJieKynbl. CpaBHUBATH
peanbHBIN U UAcaTbHBIN Ta3bl, HAXOIUTH 00IIee 1
OTJINYUA.

71 | 3anuceiBaTh M aHANU3UPOBATh YypaBHeHUE Ban-nep- 1
Baanesca ®a3za. ®azossiii nepexoa. I1aper u
«MOCTOSIHHBIEY Ta3bl

72 | Kputnueckas temmnepatypa. CKnKEHHUE Ta30B. 1
bavoxauit nopsinok. JlanbHUN MOPSIAOK.

73 | Jlmarpamma COCTOSIHMIA BetiecTBa. TpoliHast TOUKa. 1
Hcnapenue u KoHAECHCALNS

74 | HachllieHHBIN ¥ HeHACHIIIEHHBIN map. Kunenue. 1
BrnaxuocTts. OTHOCUTENBbHASA BIAXKHOCTh. TOUKa pOCHI.
M3mepeHne BIaXKHOCTH

/5 | ColicTBa moBepXHOCTHU *)ujkocteil. [loBepxHocTHAs 1




OHCPIHUAL. YI[CJ'H)HEISI IMOBCPXHOCTHAA DOHCPIUA.
HOBerHOCTHOG HaTsDKCHME. SBJICHUS CMAauyMBaHUS U
HECMa4YuBaHUA. KaHI/IJ'IJ'IHpHBIe SABJICHUA

76 | Kpucramnuueckue tena. M30Tponus U aHU30TpoOnus 1
KpucTtauioB. [IpocTpaHCTBEHHAs pelieTKa.
MoHokpucTasibl U nojukpuctauibl. [lomumopdpuzm.
Amop@dHusie Tena
77 | Yopyras u Heynpyras aedopmarus. 1
Hanpsixkenne.Monyne ynpyroctu. IIpegen ynpyrocrtu.
[Ipenen texyuectu. [Ipeaen npounoctu. OcTaTouHbIe U
wiactuyeckue nedopmanuu. [onyyenre u npuMeHeHne
KpucTaiyioB. JKuaKue KpucTauibl
OCHOBBI TepMOAMHAMHUKH 14
78 | Tepmoaunamuka. TepMoauHAMUYECKAsl CUCTEMA. 1
PaBHOBECHOE U HEPAaBHOBECHOE COCTOSIHUS
79 | U3onupoBaHHas TepMOAMHAMHUYECKAs CUCTEMA. 1
BuyTtpennsis sneprusi. KoaudecTBo TemioTsl
80 | 3akoH coxpaHenus 3Hepruu. [lepBblii 3aK0H 1
TEPMOJMHAMUKH.
81 | Beunslit nBuraresns neporo poaa. Huknnueckue 1
nporecchl. PaboTta nmpu HUKIMYECKUX MpoIieccax.
82 | Beunslii nBuraresns neporo poaa. Huknnueckue 1
nporecchl. PaboTta mpu IMKIMYECKUX Mpolieccax.
83 | M3oTepmuueckuii mpoiecc. M30xopHbIi mporiecc. 1
AnmnabaTHbIN Mpoliecc
84 | KonudecTBO TEIJIOTH U YAEIbHAs TETIOEMKOCTb. 1
VYpaBHeHue TeroBoro 0ananca. TemnoeMKocTh
UJICATBHOTO Ta3a MPHU MOCTOSTHHOM 00beMeE.
85 | Crenenu cBoOOBI. PactipeieneHue sHeprun Mo 1
CTeTneHsIM CBOOOIbI. TernIoeMKOCTh MHOTOATOMHBIX
ra3zoB. TelmI0eMKOCTh UACAIBHOTO T'a3a Mpu
NOCTOSIHHOM JAaBJieHUU. MoJsipHas TEINIOEMKOCTb
86 | YpaBuenue Maiiepa. Pabota npu anuabaTHom 1
npouecce. Ypasuenue Ilyaccona
87 | TermoBoii nBurarens. Pabouee Teno. TepmocTar 1
88 | Koaddumment monesnoro aeiicteus. [{ukn Kapno 1
89 | HeoOpaTumebie u o6patumMblie poriecchl. BeposTHOCTH 1
COOBITHS
90 | Bropoii 3aKOH TEpMOIUHAMUKHU. Y CTPOHUCTBO U 1
OPUHIUI JEUCTBUS TEIJIOBBIX MAIIUH.
91 | XomoauiabpHbIE MAIIUHEBL. Pa00ounii IUKIT XOJI0IHIBHON 1
MAaITHBL. XOJOAMIbHBIN K03 dunreHT. TernmoBon
Hacoc. OronutenbHbIN KodhumuenT. TemnoBsie
MaIllluHbl U 0XpaHa npupoasl. [lapHukoBsiil 3¢ dekr
QJEKTPOANHAMMUKA 54
DJIeKTpUYECKoe MmoJie 16
92 | Dnextpuveckuii 3aps. JlBa BUa AIEKTPUIECKUAX 1

3apsAI0B. DJIEKTPOCTATHYECKOE B3aUMOJICHCTBUE. 3aKOH

COXpPaHCHHA JICKTPHUICCKOI'O 3apsaa.




93 | 3akon Kymona. KymoHoBCkHe CHITBI. DIIeKTpHUYECKast 1
noctosinHag. [I[puHiun cynepno3unuu

94 | DnexTpuueckoe Mnoje: CTaTHYECKOE U MEPEMEHHOE. 1
Teopus nanbHOAeNCTBUA. Teopus OIM3KOAEHCTBUS

95 | Hanpsixk€HHOCTB AnekTpudeckoro nojs. [punmun 1
CyHEepIHO3ULIUU TIOJIEH.

96 | Cunossle nuHUM N0J11. OJHOPOAHOE U HEOJAHOPOIHOE 1
AIEKTPUUECKOE T0JIE

97 | Ilotok BekTopa HamnpskeHHOCTH. Teopema ["aycca. 1
[ToBepxHOCTHAs TLIOTHOCTH 3apsaa. [[pumenenune
TeopeMsl ['aycca Kk pacuery nosneun

98 | Pabora 1o nepeMeleHnIo 3apsia B OJTHOPOTHOM 1
anekTpuueckoM mnose. Pabora B mosie ToueqHOro
3apsja.

99 | [loreHuMaibHAsI SHEPTHS 3apsiia B DIEKTPUIECKOM 1
nosie. [loTeHnManbHast SHEPTUs B3aUMOICHCTBUS
TOYEUHBIX 3aPsJI0B

100 | IToTenmman anekTpocTaTUdecKoro nojs. PazHocts 1
MOTEHITMATIOB (HANPsDKEHUE). DKBUMOTCHITUATBHBIE
MTOBEPXHOCTH

101 | CBs3b Mex Ay HAMPSHKEHHOCTHIO SJIEKTPUUECKOTO OIS 1
U Pa3HOCTHIO TOTEHIIMAJIOB

102 | Dnexrpuzanus tei. [[poBOIHUKY U AUIICKTPUKH B 1
AIIEKTPUYECKOM T10JI€

103 | DnekTpuueckoe moiie 3aps>KEHHOTO MPOBOIAIIETO MIapa
DNeKTpoCcTaTUYECKasi HHIYKIIHS

104 | Tlonsapuzarus IUAJIEKTPUKOB. JludnexkTpudeckas 1
IPOHUIIAEMOCTH BEIIECTBA

105 | DnexkrpoémrocTh. KOHIEHCATOPBI. 1

106 | ITocienoBaTenbHOE M MapAIIEILHOE COCTMHEHNE 1
KOHJCHCATOPOB. JHEPTUs 3apsKEHHOT0 KOHJIEHCATOpa

107 | [Ipumenenue qudrneKTpuKoB. CerHETORIECKTPUKH. 1
ITpe30a5mekTpudeckmii addexT

ITocTossHHBI DJIEKTPUYECKHUI TOK 12

108 | DnexTpuueckuii TOK. DIEKTpUUIECKas 1ETb 1

109 | McToYHMKY TOCTOSIHHOTO TOKA. 1

110 | Cumna Toka. 1

111 | DnekTpoaBUKyIIasl CUIa UICTOYHUKA. 1

112 | YcnoBus CymecTBOBaHUS YICKTPUIECKOTO TOKA 1

113 | ConpoTHBICHHE MPOBOTHIUKOB 1

114 | PaGoTa 1 MOIIHOCTbH JIEKTPUUECKOTO TOKA. 1

115 | 3axon Jlxxoyns—Jlenua. 1

116 | TermoBoe nEHCTBUE AIEKTPHUECKOTO TOKA 1




117

3axkoH OMa [ MOJIHOM 3JIEKTPUUYECKOH LIETIH.
Kopotkoe 3ambikanue

118

IlocnenoBarenbHOE U napaJuiCJIbHOC COCAMHCHUC
ITPOBOJIHUKOB.

119

Pacmmpenue npenenoB u3sMepeHus: aMnepMeTpa u
BosibT™MeTpa. [IpaBuna Kupxroda

JIEKTPUUYECKH TOK B pa3jIMYHbIX cCpeAax

120

Onekrpuueckuid Tok B metauiax [Ipupona
NIEKTPUYECKOro TOKa B MeTaiuiax. CKOpoCcTh
pPacIpOCTpaHEHU TOKA B IPOBOJIHUKAX. DJIEKTPOHHAs
IPOBOJIUMOCTH METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS TPOBOJHUKA OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTD

121

DNEeKTpUYEeCKUil TOK B PACTBOpAX M pacruiaBax
ANEKTPOJIUTOB. 3aKkoH Dapanes. DNEKTPOITUTHUECKAS
nucconuanus Jnekrponus. [I[puMenenue anexkrponsa

122

Toxk B ra3zax. Buasl noansanuu. CaMoCTOSITEIEHBIN U
HECAMOCTOSITEIIbHBIN pa3psabl. Buabl
caMocTosiTeIbHOTO paspsiaa. [lnazma Habmonats
CaMOCTOATEIBHBIN U HECAMOCTOATEIBHBIN Pa3psi/ibl,
OOBSICHITH UX BOSHHUKHOBEHHE.

123

DNEKTPUYECKU TOK B BaKyyMe. DJIEKTPOHHAs
smuccus. TepMO3IEKTPOHHAS SMUCCHS. DIIEKTPOHHO-
nTydeBasi TpyOKa. DIEKTpOH

124

[TonynmpoBogHUKH. 3aBUCUMOCTb COMPOTUBIICHUS
MOJYIPOBOAHUKOB OT BHEIIHUX YCIOBUH.
TepmopesucTopsl u potopesuctopsl. [Ipupoaa
AIEKTPUUECKOrO TOKa B

MOJYIPOBOAHUKAX.

125

OJIHOCTOPOHHSS TPOBOJIUMOCTH KOHTAKTHOT'O CJIOSI.
p—r- llepexonu. [TonynpoBOTHUKOBBIN AUOI.

126

Koaddunment Bempsamiaenus. TpaH3uctop, ero
YCTPOUCTBO. Mumezpanvras cxema

MarbauTHoe moJie

127

MaruutHoe B3auMoercTsue. MaruuTHoOE I10JI€E.

128

Cuiia Amnepa.

129

Nuaykius MarHuTHOTO 110J14. JIMHUM MarHuTHOM
WHYKITUH

N L)

130

OnHOpoaHOE MarHUTHOE T0J1e. MarHUTHBINA MOTOK.
Buxpepoe nosie. MarHuTHOE MOJIE TOKA

131

JIBr>KeHUE 3apsyKEHHBIX YaCTULl B MATHUTHOM IIOJIE.
Cuna Jlopenna. [{uknoTpoH. Y nenbHbli 3apsij
3JIEKTPOHA

132

MarauTtHoe 1noJie B BeniecTBe. MarHuTHbIEC CBOMICTBA
BEIlleCcTBa

133

MaruautHasa npoaunaemMocts. [lapamarnernku un
nuramarietuku. deppoMarnetuku. JlomeHsl




134 | Temmepatypa Kropu. ['uctepesuc 1

135 | DnekTponsaMepuTenbHbIe MPUOOPHL. DIEKTPUUECKUN 1
JBUTATEIb MOCTOSIHHOTO ToKa. KiaccupuuupoBathb
ANEKTPOU3MEPUTEIIbHBIE PUOOPHI

JJIEKTPOMATHUTHAS UHAYKUMS 10

136 | SIBneHue >a€KTPOMarHUTHOM MHAYKIUU. ONBITHI 1
®Dapanes.

137 | MUuaykunoHHbIN TOK. MHAYKIHOHHOE 3JIEKTPUUYECKOE 1
noJe.

138 | DnekTpoMarHuTHOE MoJe. 1

139 | 3akon anekTpoMarauTHoM uHayKuuu. [IpaBumo Jlenna. 1
Toku Oyko

140 | UccnenoBath siBIEHUE 3JIEKTPOMArHUTHON MHIYKIUH. 1

141 | SABnenue camouHayKuuU. UHIYKTUBHOCTb. 1
Camounnykuuda. I/]C caMOMHAYKIIHH.

142 | DHeprus 3NEKTPOMAarHUTHOTO NOJIsl. DHEPIrus 1
MarHUTHOTO TOJISI KATYIIKU C TOKOM

143 | [InoTHOCTH SHEPTUU MarHUTHOTO NoJist. [I10THOCTH 1
SHEPTUU NEKTPOMArHUTHOTO MOJIs

144 | DnekTpuyeCKHil reHepaTop MOCTOSHHOTO TOKA. 1
[IpeBpalienrie MEXaHUYECKON PHEPTUU B
JIEKTPUYECKYI0. DIEKTPOJBUTATEIh

145 | MukpohoH 1 TPOMKOTOBOPUTENb. MarHuTHas 3aMucCh 1
uHopManmu. MarauTHas nmamsate BM.
MHayKIMOHHBIN TeHepaTop JIEKTPUUECKOr0 TOKa

146 | ®dusnyeckuil MpakTUKyM 15

147 | O6006maroriee MOBTOPECHHE 10




TEMATHUYECKOE IINIAHUPOBAHUE
11 kaacce

170 yacoB, 5 yacoB B Hee10 (Yriy0J1éHHbI YPOBEHb)

Ne Tema ypokos Koxn-
m\n BO
4acoB
QJIEKTPOMATHUTHBIE KOJIEBAHUSA U 67
BOJIHbI
DJIEKTPOMATHUTHBIE KoJIeOaHus U pu3nyeckue 20
OCHOBBI )JIEKTPOTEXHUKH

1 | KonebGarenbHas cucrema. CBOOOHBIE U BHIHYK/ICHHBIE 1
kosebanus. ["apmoHndeckue KoyieOanus

2 | XapaKTepuCTUKN rapMOHUYECKUX KOJIeOaHUM: 1
aMILUTUTY1a, 4acToTa, (pa3a, crnocoObl MPeICTaBICHUS
KoJjeOaHui.

3 | Cnoxenue konebanuil. [I[puHIUI Cynepno3UIIIH. 1
JIuHerHbIE CUCTEMBI

4 | KonebarenbHbiit KOHTYp. CBOOOIHBIE 1
AJICKTPOMArHUTHBIE KOJIeOaHusl.

5 | [IpeBparieHust 3HEPTrUU NP FIEKTPOMATHUTHBIX 1
KOJIeOaHUsAX

6 | 3aTyxaromue 3JIeKTPOMarHuTHhIE KOJIeOaHu . 1
CoOcTBeHHas YacTOTa ANEKTPOMAarHUTHBIX KOJIEOaHMi
B KOHTYpE.

7 | YpaBuenue konebanuii. ®opmyna TomcoHa. 1
ABTOKOJI€0aTENBHBIN reHepaTop He3aTyXarouX
AJIIEKTPOMArHUTHBIX KOJIeOaHMI

8 | BelHyXXIeHHBIE AIEKTPOMarHuTHEIE KOJeOaHus 1

9 Butok B omHOpOAHOM MarHuTHOM Tosie. [lepemeHHbIin 1
TOK: KOJICOAHUsI CHJIbI TOKA M HATIPSDKEHUSI.

10 | AKTHBHOE CONIPOTUBIICHHUE. 1

11 | JeiicTByrolIre 3HAYEHUS CUIIBI TOKA U HAMPSHKEHUS 1

12 | UaaykTuBHOE B EMKOCTHOE COITPOTHBIICHUS. 1

13 | Karymka vHIYKTUBHOCTH W KOHJICHCATOP B IEH 1
NEPEMEHHOI0 TOKA

14 | IlocnemoBaTenbHas W MapajjiefibHAs 1IETH 1
NEPEMEHHOI0 TOKA.

15 | 3akon Oma nns uenu nepemMeHHoro toka. [lomHoe 1
CONPOTHUBIICHUE 1IENU NTEPEMEHHOTO TOKA.

16 | MomHOCTh B IIeNH MEPEMEHHOTO TOKa. AKTUBHAS 1
MoIHOCTh. Koaddurment momrHocTr

17 | Pe3oHaHC B 3JIEKTPUUYECKUX LIETISIX IEPEMEHHOTO TOKA. 1




18

Pe3onancHas yactora. Pe3oHaHC HaNpsKEHUN U TOKOB

19 | Tpaucdopmatop. 1
20 | Koadpdpuuuent tpanchopmanuu. 1
21 | IIpou3BoaCTBO, Mepeaaya u NoTpedIeHue 1
AJIEKTPUYECKON IHEPTUU
JJIEKTPOMATHUTHBIC BOJIHBI GU3MUYECKHE OCHOBbI 11
PaaAHOTEXHUKH
22 | OTKpbITHE AIIEKTPOMAarHUTHBIX BOJIH. Teopus 1
OJIM3KOACUCTBUS U Teopus JanbHOAeHcTBUA. ['unoresa
Makcseria
23 | DnekTpoMarHuTHoe nose. BuxpeBoe anekTpuyeckoe 1
noJe.
24 | DneKTpoMarHuTHas BOJIHA. 1
25 | CkopocTb pacrpoCTpaHEHUs U CBOMCTBA 1
AJIEKTPOMATHUTHBIX BOJH. DKCIEPUMEHTATBHOE
OTKPBITHE DJICKTPOMATrHUTHBIX BOJIH
26 | CrieKkTp 2JIEeKTPOMAarHUTHBIX H3JTydeHUH. J{nana3oHsl 1
AJIGKTPOMATrHUTHBIX BOJH M X CBOWCTBA
27 | I'enepatiusi 3JIeKTPOMarHUTHBIX BOJH. M3nmyuenue 1
BoJTH. Dddekt [omnepa
28 | U3zo6perenue paauo. [IpuHIumne! paarnorene@oHHOMN 1
CBSI3H.
29 | OTKpHITHIN KOJIEOATEIBHBIN KOHTYP. 1
30 | TeneBunenue. PazBuTHe cpeacTB CBA3M. 1
31 | Unrepuer. Pagnonokanus. CiiyTHUKOBas CBSI3hb 1
32 | PagnoactpoHomus 1
CBeTOBbBIE BOJIHBI 14
33 | Pa3zButHe npencraBieHuit 0 MpUpoOe CBETA. 1
KopnyckynsipHasi 1 BOJIHOBasi TEOPHU CBETA
34 | Ckopoctb cBeTa. OMBITHI IO ONMPEACICHUIO CKOPOCTH 1
cBera. OnbiTel ["amuies, duzo
35 | KorepentHocth. UHTEpdhEpeHINS CBETA. 1
36 | MaTepdepeninusa B TOHKUX TUICHKaxX. [[BeTa TOHKMX 1
m€éHoK. Konpa HeroToHa.
37 | Ilpumenenne uarephepenimu. ateppepoMeTpsi. 1
38 | IIpocBeTneHue onTuKu 1
39 | dudpakmus ceera 1
40 | Teopus @penens. [Tpunamun ['oiirenca-dpenens. 30HbI 1
DpeHers.
41 | Judpaxuus oT Kpyrioro 3KpaHa u Kpyriioro OTBepCTHs 1




42 | Jlmdpaxiust OT OTHOU SN U TBYX MIECH. 1
43 | Nudpaxkumonnas pemérka. [ onoepagus 1
44 | lucniepcusi cBeTa. 1
45 | CnektpanbHblil aHanu3. COEKTPOCKON U CIIEKTporpad. 1
Panyra.
46 | Ilonspuzauus ceeta. EcrecTBeHHBIN U 1
IIOJIIPU30BaHHBIN CBET. lIpuMenenue nossgpusanuu
CBETa.
Ontuyeckue npudOpHI 16
47 | I'eomerpuueckas ontuka. [lpunuun depma. 1
48 | IlpsaMoauHENHOCTh paclipoOCTPAHEHUs CBETa 1
49 | [IpenomyieHue U OTPAXKEHHUE CBETA. 1
50 | 3akoHBI OTpa)XeHUs U PEJTOMIICHHUSI CBETA. 1
51 | [lomHoe orpaxenue. Bomokonnas ontrka. CBETOBOIbI 1
52 | 3epkana. Muumoe uzobpaxenue. [lmockoe 3epkaio. 1
53 | Chepuueckue 3epkajia U UX OCHOBHBIE TapaMETPhI 1
54 | ®opmyna  chepuyeckoro 3epkana. lloctpoenue 1
NU300paKeHUH B 3epKajiax
55 | JIuH3BI U UX OCHOBHBIC MapaMeTphl. HemocTaTku TMH3 1
U UX YCTPAHCHHE
56 | [locTpoenue nzobpaxeHuii B inH3ax. @oKycHOE 1
pacCTOSIHUE U ONITHYecKas cuiia JuH3bl. Dopmyna
JIH3BI.
57 | I'ma3 kak ontuyeckasi cucrema. Y CTpOMCTBO IJia3a. 1
AKKOMOJIalus rI1asa.
58 | bimzopykocTh U ganbHO30pKOCTh. Koppekius 3peHus 1
59 | Paznuuarh coOuparomiye u pacCeMBarOIINe JIUH3BI. 1
60 | Toueunslii uCTOYHMK cBeTa. CBETOBBIC BEIUYUHBI. 1
Cuiia cBera.
61 | OcBeméHHOCTh. 3aKOHBI OCBEIEHHOCTH 1
62 | Ontuueckue npubopsl. Jlynma. Mukpockomn. Teneckorr. 1
Paspemaromnias cmocoOHOCTh ONTUYECKUX MPUOOPOB
DJieMeHThI TEOPUU OTHOCHTEJIbHOCTH 6
63 | DIeKTpOMarHuTHOE TMOJI€ W MPUHITUTI 1
oTHocuTelbHOCTH. OnbIT MalikenscoHa. [IpeaensHocTh
1 abCOMIOTHOCTH CKOpOCTH cBeTa. [locTymnaTsl
CHEIUATBHON TEOPUU OTHOCUTETHHOCTH. COOBITHE.
HNuepumanpHas cucreMa oTcyeTa
64 | PenaTuBUCTCKMN 3aKOH MPeoOpa3oBaHUSI CKOPOCTH. 1
[IpeoGpazoBanusa Jlopenma. IlpocTpancTBo-Bpemsi B
CHEIUATBHON TEOPUH OTHOCUTEIBHOCTH.
65 | Kunematudeckue CienCcTBUS CHEIUAIBHON TEOPUHN 1
OTHOCUTENHHOCTH. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH cOObITUI. VI3MepeHue pazmepoB
Tea. CBsi3b MEXAY COOCTBEHHBIM U KOOPAMHATHOM
BpemeHu. MHTepBan
66 | DHeprus, UMITYJIBC U Macca B PEISTUBUCTCKON 1
JTUHAMUKE. DHEPIrusl IMTOKOSI.
67 | Ilomnas sneprus. [IpuHIMT COOTBETCTBHS. 1




PenstuBucTcKkue 3aKOHBI COXpPaHCHUA

68 | 3aKOH B3aMMOCBSI3H MACChl U SHEPTUU JJISI CUCTEMBI 1
Y4acTUll. DKCIIEPUMEHTaIbHbIE (haKThI,
MOATBEPKAAIOIINE 3aKOHBI PEISITABUCTCKON MEXaHUKHU.
®dynnamenTtanbHas poiab CTO B coBpeMeHHOH pu3HKe
KBAHTOBAS ®U3UKA 46
CBeToBbIC KBAHTHI 9
69 | Bo3HuKHOBEHHE yUeHHMsI O KBaHTaX. TemioBoe 1
u3nydeHue. AOCOIIOTHO YEPHOE TEO0. 3aKOHBI
TeroBoro u3nydenus. ['mnoreza M. Ilnanka. ®opmyna
Ilmanka
70 | ®otornextpuueckuit 3¢ dext. 3akoHbl poTordhPexra. 1
71 | ®oron. KBantoBas Teopus poTodrddexra. 1
72 | YpaBueHue DHHIITeHHA 11 BHeTHero Gororddexra. 1
doroanementsl. [Ipumenenue dpotorddexra
73 | XuMmuueckoe aerictsue cBeta. DoTOXUMHUYECKHE 1
IIPOLIECCHI.
74 | OcHoBHOM 3ak0H (poToxumun. PoTOCUHTE3 1
75 CseroBoe nasienue. OnbiT JleOeneBa. KBanrosas 1
TEOpHsI CBETOBOTO JaBJICHUS
76 | OnbITl, 0OHAPYKUBAIOIIE KOPITYCKYIJISPHBIE CBOMCTBA 1
ceera. Db dext Komnrona. Onwit bote. Onbiter C.U.
Baswiiosa.
77 | ETuHCTBO KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB 1
cBeta. KopryckynsapHO-BOJIHOBOW TyaJIM3M CBETA
®uzuka atoma 13
78 | JlokazaTelnbCcTBa CIOKHOU CTPYKTYPBI aTOMOB. 1
OtkpsiTHE 31ekTpoHa [lepuoanueckuii 3axon J1.1.
Menneneena.
79 | JluneityaThie CIIEKTPHI UCITyCKaHUS U TIOTJIOMICHHUS 1
80 | PagmoaktuBHOCTE MoOnens atroma TomcoHa. ONBITH 1
Pesepdopna
81 | Snepnas monmens atoma KBanToBsie mocTynatel bopa. 1
CrarnoHapHbI€ COCTOSTHUS
82 | KBanroBbie noctynatel bopa. CtanmionapHbie 1
COCTOSIHUS. Y CTTIOBHE YaCTOT. DHEPreTUUECKUE YPOBHU
DHepreTUUecKuil CIeKTp aroma. Bo30yxnennoe
COCTOSIHUE
83 | OObsacHEHHE MPONCXOKICHHS IMHEWYATHIX CIIEKTPOB. 1
Cnextp atoma Bogopoaa O6obmenHas Gpopmyna
bansmepa. I'maBHOE kBaHTOBOE uKcio. [IpuHumn
cootBercTBUsl. OnbiT @panka u ['epua
84 | BomHoBBIE CBOWMCTBA 4acTHI[ BemiecTBa. | nmoresa e 1

Bbpoiins. Bonnsl ge bpoitng. Uatepdepennus BonH nie




bpoiis. Bonnosas byHKIMS. CooTHolIeHne
HEOIIPEAECIECHHOCTEM. KopnyckynsipHO-BOTHOBOM
NyaJIA3M

85

DNeMEHTBI KBAaHTOBOW MEXAHHUKH. Y paBHEHUE
[Ipenunrepa. KBantoBanue 3neprun. ['maBaoe
KBaHTOBO€ yncio. KBaHTOBaHME MOMEHTA NMITYJIbCA

86

OpOuTtanbHOE KBAHTOBOE YHCI0. MarHuTHOE
KBaHTOBOE 4rciio. COCTOSIHHSI aTOMa BOJOPO/IA.
[IpaBuna or6opa. Criun snexktpoHa. CruH-
opOuTabHOE B3aumoielicTpre. CBepXTOHKAsA

CTPYKTYpa YPOBHEU

87

*MHorosnekTpoHHblie atoMbl. [Ipunnun ITaymnu.
Ilepuonnueckas cucrema snemeHToB /.M.
MenpeneeBa. DIEeKTPOHHbIE 000JI0UKH

88

ATOMHBIE U MOJIEKYJISIPHBIE CIEKTPHI. JINHENUaThIE
CIIEKTpHI Ta30B. EcTecTBEHHAs IMPUHA CIIEKTPATbHBIX
auHui. COOTHOIIEHUE HEONPEAEIEHHOCTEN U BpEMSI
KU3HU BO30YKIEHHBIX aTOMOB. CIUIOIIHBIE CIIEKTPHI
UCITyCKAHMS Ta30B

89

PentreHoBckue ciekTphl. XapakTEpUCTUUECKOE
PEHTIEHOBCKOE U3ydeHHe. MOJIEKYJIIpHbIE CIEKTPBI

90

CrnoHTaHHOE ¥ MHAYIIMPOBAHHOE U3TYYCHHUSI.
CocTostHUSI ¢ HOpMAJILHOM U UHBEPCHOM
HACEJICHHOCTBIO dHEpreTuuecknx ypoBHeil. Co3ganue B
BEIIECTBE MHBEPCHOM HACENIEHHOCTH YPOBHEH.
MeracTtabuiibHble cocTOsiHUA. ONTUYECKU KBAHTOBBIM
reHeparop - jazep. [IlpuMeHnenue nazepon

DuU3Ka AaTOMHOI0 AApa

18

91

AToMHOE A11po, ero 3apsia, Macca, hopMa u pa3Mephl.
N3otonsl. [Iporton. HeitpoHn. CocTaB aTOMHBIX SIAED.

92

Snepnsbie cuiibl U ux cBoiicTBa. HykiioH. DHeprus
CBSI3U. Y I€JIbHAS SHEPTUS CBA3U. MOJIEIIN CTPOEHHUS
aTOMHOTO siJIpa.

93

S nepHble ciektpel. KBaHTOBaHME Y3HEPTUU Aapa

94

PannoaktuBHOCTE. Anba-pacmnan. bera- pacnan.
'amma-usinyuenue. EcTecTBEeHHas U HCKYCCTBEHHAs
PaIHOAKTUBHOCTb.

95

Dddext Méccbayspa. 3aKoH paHOAKTHBHOIO pacIajia.
ITocTosiHHas pacnaga

96

Bpewms nonypacnana. PagrnoakTuBHBIE H30TONBI B
IpUpoOJIE

97

CBoiicTBa HOHU3UPYIOUIUX U3TYUCHUH.
B3anmopelicTeue ¢ BEECTBOM

98

[Hornoméunnas no3a. OTHOCcUTENbHAS OMOJIOTHYECKAS
3(phEeKTUBHOCTD.

99

OKBHUBaJECHTHas f03a. [IpenenbHo T0MyCTUMBIE JO3bI.

100

MeTobl perucTpaiiu MOHU3UPYIOMINX U3TYYEHHH.
Meton dhotosmynbenn. CUUHTHIUISIIMOHHBIE CUETUMKHU.

101

Kamepa Bunbcona. I1y3bippkoBast kamepa.




["azopaspsasbie cu€étunku. MoHn3anmonHas kamepa

102 | SAnepusbie peakuuu. Beixoa sigepHoit peakiuu 1
103 | 3akoHBI COXpaHEHUS MPH SACPHBIX PEAKLIHIX 1
104 | Peakuuu neneHus u cuHtesa. Jlenenue anep ypaHa 1
105 | Lennas peakuus neneHus. Kputuueckas macca. 1
AtomHas 6om0a
106 | SAAnepHast sHepreTuka. 1
107 | SAnepHbie peakTOpbl HA MEJIEHHBIX U OBICTPHIX 1
HEUTpPOHAX
108 | ATomHBIE NEKTPOCTAHLIUU U OXpaHa OKpY>Karolen 1
cpeanl TepMosiiepHbIE PeakIuu
JyieMeHTapHbIe YaCTHIbI 6
109 | YckopuTtenu 35ieMeHTapHBIX YaCTHUIl. DJIEMEHTapPHBIC 1
yacTulbl. nekTpoH. [Ipoton. Heittpon. Heiitpuso.
AHTHYACTUIIBI
110 | [IpeBpatieHus daeMEHTAPHBIX YACTHII. 1
111 | Kocmuueckoe U3yuyeHUe U dJIEMEHTAPHBIC YACTHUIIBI. 1
Mroonsl. Me30HbI. [ nniepoHsl
112 | Knaccudukanus 35ieMeHTapHBIX YacTHUIl. JIEITOHBI. 1
AJpOHBI — ME30HBI U 0APUOHBI
113 | dynnaMeHTabHBIE B3auMOieCcTBUA. CHUIIbHOE U 1
ciaboe B3anuMOJIeHCTBUA. 3aKOHBI COXPAHEHUS B
MUKPOMHPE
114 | KBapku. @yHaaMeHTaIbHBIC JIEMEHTAPHBIE YaCTHUIIBI. 1
CrangapTHasi MOJEIb B3aUMOICHCTBUN
CTPOEHHME U DBOJIOINSA BCEJJEHHOU 12
IIpupona teqa CoJiHEYHOM CHCTEMbI 5
115 | Conneunas cucreMa. [lnanersl CoTHEUHON CUCTEMBI U 1
ux cnyTHUKHA. MeToabl ucciaegoBanus tea ColHeuHON
CUCTEMBI
116 | Maubie Tena CoaHEYHOM CUCTEMBI. ACTEPOUIBI. 1
MeTteopsl.
Meteoputsl. KomeTsl
117 | Conrne. Connednast aktuBHOCTh. DoTocdepa. 1
Xpomocepa.
118 | Conneunsrit BeTep. Comueynast kopoHna. CoHEUHbIE 1
MATHA.
119 | IIpory6epanibl. Kocmoronwus. [Ipoucxoxaenne




CoOJIHEYHOU CUCTEMBI

3B€3ab1 M 3BE3HBIC CHCTEMBI 7

120 | ®uznyeckue XxapakKTEPUCTUKHU 3BE3/. 3BE3IHBIC 1
BeIMYMHBL. Bunumas 3Bé31Has BennunHa. AOCONIOTHAs
3BE31HAs BennuuHa. CIeKTpaabHbIN Kilacc.

Knaccuduxanus 38€31. Jnarpamma I'epuimnpysra-
Peccena. benslii kapauk. I1naHeTapHble TYMaHHOCTH.

121 | I'paBuTannoHHBIN Kosmanc. HeiTpoHnHblie 3BE31b1 U 1
y€pHble AbIpbl. [lepemennsbie 3BE31b1. Llepensi.
PeHtreHoBckue 6apcrepsl

122 | Crpoenuie I'anaktuku. PazButue npeacraBieHuit o 1
CTPOEHUH 3BE3/IHOU cucteMbl. COCTaB U CTPYKTypa
IN'anaktuku. TymaHHOCTh. MII€UHBIN TYTH

123 | bonbuias Beenennas. Meraranaktuka. CrivpajibHble 1
TIaKTUKU. DJUIMNTUYECKHUE TaJaKTUKH.

124 | «TémHuas matepus». PanquorajiakTHKu 1 4€pHBIE JBIPHI. 1

125 | Pacumpsitonasics Becenennas. 3akon Xab601a. 1

126 | bonbiio# B3pbIB. DTallbl 3BOJOLNH BeeneHHOM. 1
[Ipoucxoxenrne XuMU4IeCKux 3eMeHToB. CocTaB
Bceenennoni. «TémHast sHeprus»

127 | ®USUYECKHWA MIPAKTUKYM 15

128 | OBOBIIAKOMIEE IOBTOPEHHUE 15

129 | SKCKYPCHUMU (4 4); PE3EPB BPEMEHM (11 4) 15
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