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HOACHUTEJIBHAS 3AIIMCKA

Pabouasi nporpamma pa3padoTaHa B COOTBETCTBHH €O CJIeAYIOIIMMHA HOPMATUBHBIMH 10KYMEHTAMMU:
1. OcHoBHast oOpa3oBaTesbHas porpamma cpeanero ooduiero oopazoanust MbOY «Jluneit Nel86-«IlepcnexktuBay [IpuBomkckoro paifona
r. Kazanu;
2. Yuebnsiii nan MBOY «Jluneit Nel86-«IlepcnexktuBa» [IpuBomkckoro paitona r. Kazanu;
3. l'omoBoit kanenaapupiit yueOHbIi rpaduk MBOY «JIumeit Nol86-«IlepcnexktruBay [IpuBomkckoro paiiona r. Kazanu,
4. ITonoxenue o padoueit nporpamme neaarora MbOVY «Jluneit Nel86-«IlepcriektuBay [IpuBomkckoro paiiona r. Kazanu;
5. @enepalbHbIil MepedyeHb yYeOHHMKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO MPU peaau3aluu 00pa30BaTeIbHOW MPOrpaMMbl CPEAHEro OOIero
o0Opa3oBaHusl.

CorylacHo y4eOHOMY MJIaHY HA U3y4eHHe ydeOHoro mpeamera «Dusmka» B 00beMe 00s13aTEIIBHOIO MUHUMYMA COJCPIKAHUS OCHOBHBIX
o0pa3oBaTeNbHBIX IPOrpaMM Ha 0230BOM YPOBHE OTBOJIUTCS 2 yaca B Hezelnto, B 10 kimaccax — 68 yacos, B 11 knaccax — 68 yacos, Bcero 136 u.

Kuaace KoaunuyecTBO Hemenb KoanuecTBo 4acoB Koan4uecTBO 4acoB mo
4YeTBEPTAM
10 34 68 1 yeTBepTH-16

2 yerBepTH-14
3 yeTBepTH-22
4 yeTBepTH-16
11 34 68 1 yeTBepTH-16
2 yerBepTH-14
3 yeTBepTH-22
4 yeTBepTH-16




IMJIAHUPYEMBIE PE3YJIBTATDI
OCBOEHMA YYEBHOI'O IPEIMETA «®U3UKA»
HA YPOBHE CPEJHETO OBIIIEI'O OGPA30OBAHMS (FA3OBbIN YPOBEHB)
OcBoenue yueOHOro mpenmera «PU3nKay Ha ypoOBHE CpeaHEero odmiero oopasoBanus (0a30BbI YPOBEHB) AOKHO 00ECIEYMBATH JTOCTHIKEHUE
CIIETYFOIIUX JINYHOCTHBIX, METAIIPEAMETHBIX M IIPEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I'pasxicoanckoe eocnumanue:
— c(hOpMUPOBAHHOCTb I'PAXKIAHCKON MO3ULIUU 00Y4arOLIErocst Kak akTUBHOT'O U OTBETCTBEHHOI'0 WIEHAa POCCUIICKOIro 00I1ecTBa;
— NPUHATUE TPAJULIMOHHBIX O0IIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPAaTHUYECKUX [IEHHOCTEH;
— OTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpECax Ipa)<IaHCKOro OOILIecTBa, y4acTBOBaTb B CaMOYINPAaBJICHUU B ILKOJIE U JIETCKO-
IOHOIIECKUX OpraHu3alusiX;
— yMEHHUE B3aUMO/JIEHCTBOBATh C COL[MAIbHBIMU UHCTUTYTAMU B COOTBETCTBHHU C UX (DYHKLUSAMHU U Ha3HAUCHHEM;
— T'OTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON AEATEIBHOCTH.
Ilampuomuueckoe éocnumanue:
— cOPMHUPOBAHHOCTH POCCUNCKOM T'Pak1aHCKOM MIEHTUYHOCTH, TaTPUOTU3MA;
— LIEHHOCTHOE OTHOULIEHHUE K IOCY1apCTBEHHBIM CUMBOJIAM; JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 00JaCTU (DU3UKU U TEXHHUKE.
/yxoeno-upascmeennoe éocnumanue:
— ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'O TIOBEJICHHUS;
— Cc1IOCOOHOCTh OLIEHUBATh CUTYAIMI0 U IPUHUMATh OCO3HAHHBIE PEIIEHNUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
quCIIe B IEATEIbHOCTH YUEHOTO;
— OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHHE YCTOMYMBOIO OY/IyIIEro.
Icmemuueckoe socnumanue:
— 3CTETUYECKOE OTHOIICHNE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA, IPUCYLIETO (PU3NYECKON HayKe.
Tpyooeoe socnumanue:
— HMHTEpEeC K pa3nyHbIM cepaM NpodecCHOHAIBHON NEATENbHOCTH, B TOM YMCIIE CBSI3aHHBIM C (DU3UKOM M TEXHMKOW, YMEHHE COBEpLIaTh
0CO3HaHHBII BBIOOP OyAyIIel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;
— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMo00pa30BaHUIO B 001acTH (PU3UKHU HA MPOTSIKEHUU BCEH KUBHU.
IKonozuueckoe socnumanue:
— c(OPMHUPOBAHHOCTDH IKOJIOTMUECKOI KYJIbTYphl, OCO3HAHHE TTI00ATBFHOTO XapaKTepa 3KOJIOTHUYECKUX MPpoOIeM;
— IUIAHUPOBAHUE U OCYILIECTBICHHUE JEICTBUI B OKpPYIKaIOLIEN Cpeie Ha OCHOBE 3HAHHUS LIEJIeW yCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA;
— pacIIMpeHue ONbITa JAeSITebHOCTH SKOJIOIMUECKON HApaBICHHOCTH Ha OCHOBE MMEIOIUXCS 3HAaHUM 10 (PU3UKE.
Ilennocmu nayunozo nosnanus:



— ¢(hOopMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUs (PU3UUECKON HAYKH,

— OCO3HAHUE IIEHHOCTH HAyYHOU NEATEIHHOCTH, TOTOBHOCTh B MPOIECCE M3yUeHUs (DU3MKHU OCYIIECTBIISITh MPOCKTHYIO W HCCIEAOBATEIHCKYIO
NeSITeIbHOCTh WHAUBUYaIBHO H B TPYIIIIE.
B mpormecce mOCTHKEHHS JTUYHOCTHBIX PE3yJbTATOB OCBOEHUS IMPOrPaMMBI CPEIHEro oomero oodpazoBaHus 1Mo (u3MKe y OO0ydaromuxcs

COBEPILEHCTBYETCS dIMOYUOHAIbHBIN UHMELLeKN, IPEATIONararoImui copMUpOBAaHHOCTD:

— CAMOCO3HAHUA, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHME, BUACTh HANPABICHUS DPa3BUTHA COOCTBEHHOM
SMOITMOHAIBHOM c(pepbl, OBITH YBEPEHHBIM B ce0e;

— camope2yiupo6ans, BKIIOUAIOIET0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE MOBEJCHHE, CIOCOOHOCTD aanTHPOBATHCS K
SMOLMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

— GHYmMpenHell Momueayuu, BKIIOYAIONICH CTPEeMIICHHE K JTOCTM)KCHHUIO IEJH W YCIeXy, ONTHMHU3M, MHUIUATHBHOCTh, YMEHHE JI€HCTBOBATH,
UCXOJIs U3 CBOUX BO3MOYKHOCTEH;

— 9Mnamuuy, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE JIPYTUX, YYHUTBIBATH €ro MpPH OCYHIECTBICHUH OOIICHHS,
CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

— COYUAILHBIX HABBIKOG, BKITIOYAIOIIUX CIOCOOHOCTH BBICTPAWBaTh OTHOLICHHUS C APYTUMH JIIOABMH, 3200THTHCS, TIPOSIBIIAT MHTEPEC U Pa3pelIaTh
KOH(JIUKTBI.

METANPEJMETHBIE PE3YJIbTATHI

YHI/IBepca.TIbHLIe No3HaBaTeJbHbIE AeiicTBUS

ba3zoevle nozuueckue oeiicmeus:

— CaMOCTOATENBHO (POPMYIUPOBATH M aKTyaIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

— OMPEIENATh U IeATeIbHOCTH, 33aBaTh apaMeTpbl U KPUTEPUHU UX JOCTHKECHHUS;

— BBISBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3NUECKUX SBIICHUSAX;

— pa3pabaTtbIBaTh MIIaH PeHIeHHs MPoOIeMBbI ¢ YYETOM aHAlIM3a UMEIOIIUXCSI MaTePHANIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JICSITEIILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJITATOB ILIEJISIM, OIEHUBATHh PUCKH TMOCIEACTBUN IeATEIHLHOCTH;

— KOOPJAUHUPOBATH U BBIMOIHITH PAOOTY B YCIOBUSAX PEAHOTO, BUPTYAILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPU PEIICHUN KU3ZHECHHBIX TTPOOIIEM.
ba3zoevle uccneoosamenvckue oelicmeus:

— BJIQJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOUEBBIMU MTOHATHUAMH B METOJaMHU (PU3UIECKON HAYKH;

— BJIaJIETh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIbCKOW M TIPOSKTHOW MAEATEeIhbHOCTH B 007acTH (PU3UKH;, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHHs 3a7a4 (PU3UIECKOro COAEPIKaHMs, MPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHNS,

— BJIAJIETh BUJIAMU JAESITEILHOCTU TI0 TOJYyYEHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30OBAHUIO U MPUMEHEHHUIO B PA3THUYHBIX YUSOHBIX
CUTYalMAX, B TOM YHCJE MIPH CO3/IaHUHU YUEOHBIX TPOEKTOB B 001acTU (DU3UKHY;
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— BBISBJIATh TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyalHM3upOBaTh 3ajady, BBIIBHTaTh THIIOTE3y €€ pEIICHHs, HAXOJUTh apryMEHTBI s
JIOKA3aTEebCTBA CBOMX YTBEPIKACHHIA, 33/1aBATh MTApaMETPhl M KPUTESPHUH PEIICHHUS,

— aHAJIM3MPOBATH TIOJIYYCHHBIC B XOJ/I€ PEUICHUS 33aJa4d PE3yJIbTaThl, KPDUTUYECKU OLICHWBATh MX JOCTOBEPHOCTH, IIPOTHO3MPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

— CTaBUThH U HOPMYJIHPOBATH COOCTBEHHBIC 33/1a4K B 00pPa30BaTEIIbLHOM JESITEIPHOCTH, B TOM YHUCIIE TIPU U3YYCHUU (PU3UKHY;

— J1aBaTh OIICHKY HOBBIM CHUTYAaIlUSIM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

— yMEeTh IEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTUYECKYIO 00JIACTh KU3HEACATSILHOCTH;

— YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

— BBIJIBUTaTh HOBBIC WJICH, INpEIUIaraTb OPUTHHAIBHBIC TOIXOJABI M PEUICHHUsS; CTAaBUTh MPOOJIEMBbI M 3a/la4d, JOIYCKAIOIIUE ATbTEPHATUBHBIC
pelIcHHS.

Paboma c ungpopmaueii:

— BJIAJICTh HABBIKAMU TOJTydeHUs HHPOpMau GU3NISCKOTO COJCPIKAHUS U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh TIOUCK,
aHaJIN3, CUCTEMATU3AIIUI0 M HHTEPIIPETAIMI0 HH(OPMAIIMH PA3JIMYHBIX BUIOB U (DOPM IpeCTaBICHUS;

— OIIEHUBATh JIOCTOBEPHOCTH MH()OPMAIINY;

— WCIOJIb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX H
OpPraHM3AIMOHHBIX 3a7a4 C COOJIIOJICHUEM TPeOOBAaHUN SPTOHOMHKH, TEXHHKH OE30MaCHOCTH, TUTHEHBI, PECYpPCOCOCpPEKCHHsI, MPABOBBIX U
ATHYECKUX HOPM, HOPM HH(DOPMAIIHOHHON 0€3011aCHOCTH;

— C03/1aBaTh TEKCTHl (PU3NICCKOTO COJEPIKAHUS B Pa3NMYHBIX (popmarax ¢ yuy€ToM HazHaYeHHS WHPOPMAIMU U IEICBOW ayJAWTOPHH, BhIOUpas
ONTUMATBHYIO OPMY MPEICTABICHUS U BU3YyaIH3aI[1H.

YHI/lBepca.]'ILHbIe KOMMYHHUKATHBHBIC JeHCTBUA

Obwenue:

— OCYIIECTBIISITH O0IIEHNE Ha YPOKax (PU3UKH U BO BHE-YPOUHOMH AESITETbHOCTH;

—paCHOSHaBaTB HpeI{HOCBIHKI/I KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ " CMATYaTh KOHq)J'II/IKTI)I;

— pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C UCTIOJIh30BAHUEM SI3BIKOBBIX CPEJCTB.
Coemecmuas oessmebHOCHb.

— MOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U UHAMBUAYAIbHON pabOTHI;

— BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUH, ¢ yUETOM OOLIUX UHTEPECOB U BO3MOKHOCTEN KaXKJI0TO WieHa KOJIJIEKTHBA;

— MPUHUMATH IeJT1 COBMECTHOM NIeATEIHHOCTH, OPraHU30BBIBATh U KOOPJIWHUPOBAThH JACUCTBUS MO €€ JOCTHIKEHHUIO: COCTABIIATH MJIaH JACHCTBUM,
pacipenensaTh pojid ¢ y4éTOM MHEHUN YYaCTHHKOB, 00CYK/IaTh Pe3yIbTaThl COBMECTHON PabOTHI;

— OlIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKIOTO YYACTHHKA KOMAH/IbI B OOIIUI pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

—_— npez[naraTL HOBBIC HpoeKTBI, OLICHUBATh UJIC€U C IIO3UIINU HOBU3HBI, OpI/IFI/IHaJ'H)HOCTI/I, HpaKTquCKOﬁ 3HAYUMOCTHU,

— OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEJEHUE B PA3IUYHBIX CHUTYallUsX, TMPOSIBIATH TBOPYECTBO U BOOOpa)xKeHHE, OBITh
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WHHUIIMATHBHBIM.

YHuBepcaibHble peryJsiTUBHbIE el CTBUS

Camoopzanuzayus:
— CaMOCTOATEIbHO OCYIIECTBISATh I[O3HABATEIbHYIO JESATENbHOCTh B 001acTh (UMK W aCTPOHOMHUH, BBISBISATH IMPOOJIEMBI, CTaBUTh H
dbopMyIMpoBaTh COOCTBEHHBIC 3a/1a4H;
— CaMOCTOATEIbHO COCTABJIATH IUIAH PEIIECHUS PACYETHBIX M KAYECTBEHHBIX 3a/a4, IUIaH BBIINOJIHEHUS MPaKTUYEeCKOW paboThl ¢ y4EéToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPETIOYTCHHIA,
— J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
— pacImpsATh PaMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX TIPEIIOYTCHHIA;
— JiefaTh OCO3HAHHBIN BBIOOP, apTYMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;
— OILICHUBAThH MIPUOOPETEHHBIN OIIBIT;
— c1oco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIIUU B 001acTU (PU3HUKHU, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHb.
Camokonmponw:
— JIaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJITATOB LIETISIM;
— BJIaJICTh HaBBIKAMH TO3HABATENbHON pediIeKcuu Kak OCO3HAaHHWS COBEPIIAEMBIX ACHCTBUA M MBICIMTEIBHBIX MPOILECCOB, UX PE3YJIbTaTOB U
OCHOBaHUI; UCTIOJB30BATh MPUEMBI PEQIICKCHH JUTSI OIEHKN CUTYAIlUH, BEIOOpA BEPHOTO PEIICHUS;
— YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKEHUIO;
— IPUHUMATh MOTUBBI 1 ApTYMEHTHI APYTUX MPU aHATU3E PE3YJIHTATOB JIEATEIbHOCTH.
Ilpunamue ceds u opyaux:
— IpUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U TOCTOUHCTBA,;
— OPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;
— IIpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.



NPEIMETHBIE PE3YJIBTATHI
10 kiaace

B nponecce n3yuenust kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce y4eHUK HAyUUTCA:

— JEMOHCTPUPOBATh Ha MPUMEPAX pOJb U MECTO (PHU3MKH B (OPMHPOBAHUU COBPEMEHHOIH HAyYHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOMH
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU JESATEIBHOCTH JIOICH;

— YYUTBIBAaTh TPAHUIBI MPUMEHEHHUS H3YyYEHHBIX (U3NYECKUX MOJEJeH: MaTephalbHas TOYKa, MHEPIMAIbHAs CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIM Ia3; MOJEIM CTPOCHUS Ta30B, JKUIKOCTEM W TBEPABIX TeEJl, TOYEYHBIM DJIEKTPUYECKUM 3apsj] INpPU pPELICHUU
busznyecKux 3a/1ad;

— pacno3HaBaTh (U3MYECKHE SBIECHUSA (IPOLECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-KMHETUYECKOH TEOpUHU
CTPOEHHS BEIIECTBA U JIEKTPOJUHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE NMPSAMOJIMHENHOE IBU)KEHHUE, CBOOOIHOE MTaJICHUE Tel, IBUKEHUE
[0 OKPY>KHOCTH, UHEpLHUs, B3auMojeiicTBue Ten; Auddysus, OpoyHOBCKOE ABM)KEHUE, CTPOCHHME JKUAKOCTEH M TBEPIBIX Tell, U3MEHEHHE
o0béMa Tenm mpu HarpeBaHUM (OXJaXIEHUH), TETIOBOE paBHOBECHE, HCIAapeHHe, KOHICHCAlWs, IUIABIICHUE, KPUCTALIM3alus, KUTECHUE,
BJIQXKHOCTh BO3/lyXa, IOBBIIIECHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHUS rasza B
M30IPOLIECCAX; IICKTPU3ALHN TEIl, B3aMMOICHCTBHE 3aPsI0B;

— ONMCHIBaTh MEXAHUYECKOE JIBUKEHHE, UCTIONb3Ys (PU3UYECKHE BEIMUMHBI: KOOPAMHATA, ITyTh, IEpeMeIleHHEe, CKOPOCTh, YCKOPEHHE, Macca Tela,
CWJIa, UMIYJbC TeJla, KUHETHYECKas SHEprus, MOTEHIHallbHas JHEprus, MEeXaHW4eckas paboTa, MEXaHMYecKas MOLIHOCTb; MpPH ONHCAHUU
IPaBUIbHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOJIb3YEMBIX BEJIMUYNH, UX 0003HAYEHUS U €IMHUIIbI, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(HU3HYECKYIO BETMYUHY C IPYTUMH BEIHYHHAMH;

— ONKUCHIBATh M3YYEHHbIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIE SBJICHUS, UCHOJb3Ys (U3NYECKHE BEIMUYUHBL JIaBJICHHME ras3a, TemrepaTypa,
CpedHsss KMHETHYeCKas SHEPrus. XaOTHYECKOro JBHKEHMS MOJIEKYJ, CPEIHEKBAJAPATHYHAs CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIJIOTHI,
BHYTpPEHHSs 3Heprus, padora rasza, kodQ@UIUEHT MOJe3HOro AEHCTBUSA TEIUIOBOIO JBUTaTels; NMPH OMMCAHUU IPaBWIBHO TPAKTOBATH
¢u3MYecKuil CMBICI HCIOJNb3YEMBIX BEIUYMH, UX O00O03HAUYEHUs] M €IMHHUIIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOLINE JaHHYIO (HU3HUUYECKYIO
BEJIMYMHY C IPYTUMU BEIUYUHAM;

— OIUCHIBaTh H3YYEHHBIE BJIEKTPUUYECKHUE CBOWMCTBA BELIECTBA U JJIEKTPUUECKHE SBJIEHUS (TIPOLIECCHI), MCMONb3Ys (PU3NUYECKHE BEITMYHHBIL:
JNEKTPUYECKUN 3apsill, DIEKTPUUECKOE I10JI€, HAIPSKEHHOCTD I0JIs, IOTEHIMAJI, Pa3HOCTh MOTEHLMAJIOB; IIPU OIMCAaHUU NIPABUIIBHO TPAKTOBAThH
¢u3NYeCKUil CMBICI HCTONb3YyEMbIX BEIMYMH, UX OOO3HAYEHHS W EIUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO (U3UYECKYIO
BEIIMYUHY C IPYTUMU BEIIMYUHAMU;

— aHaJTU3UpOBaTh (PU3MUECKHE MPOLECCHl U SBJICHMS, UCHONB3Ysl (U3NYECKUE 3aKOHBl M MPUHIMIBL: 3aKOH BcemupHoro tsrorenus, I, 1T u III
3aKkOHbl HBIOTOHA, 3aKOH COXpAaHEHHs MEXaHUYECKOM HHEPIrHH, 3aKOH COXPAHECHMsS HUMIIYJIbCA, MPUHLUI CYNEPIIO3ULUU CUJ, IIPUHLIMII
paBHOIIpaBUsl MHEPLUUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJSIPHO-KMHETHYECKYH0 TEOPHIO CTPOEHHs BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b CpEIHEHN
KUHETHYECKOW SHEPruy TEIIOBOTO JABMKEHHSI MOJIEKYJ ¢ aOCONIOTHOM TeMmepaTypol, MEpBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija, 3akoH KynoHa; mpu 3TOM paznuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUSA
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(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIE MPUHIIMIIBI ACHCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPONCTB; Pa3U4aTh yCIOBUS UX OE30MACHOTO MCIOIb30BAHUS
B IIOBCEIHEBHOM KH3HH;

— BBINOJHATH 3KCIIEPUMEHTHI TI0 MCCIEIOBAHNIO0 (PU3NYECKHX SIBJICHUI U MPOLIECCOB, C UCIOJIB30BAHUEM INPSMBIX U KOCBEHHBIX M3MEPEHUMU: TIPU
3TOM (hopMynupoBaTh MNpoOseMy/3afady M TUIOTE3y Y4eOHOro 3KCIEPUMEHTa; cOOMpaTh YCTAaHOBKY U3 IPEII0KEHHOro 000pyAOBaHMUS,
IPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOJBI;

— OCYILECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS GU3NYECKUX BEJIMYMH; IIPU 3TOM BBIOUPATh ONTUMAJIbHBIA CIOCOO N3MEPEHUS U UCIOJIb30BATh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUH;

— HCCJIEZI0BATh 3aBUCUMOCTU MEXAy (PU3MUECKUMM BEJIMYMHAMU C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUI: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpOBaTh pe3yNbTAThl MOTYYEHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BHJE TAONUIl W TpadUKOB, N1€1aTh BBIBOJBI IO pPE3yJIbTaTaMm
UCCIIE/I0BaHMS;

— co0uro1aTh MpaBuia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU MCCIEI0BAaHUN B paMKax yuyeOHOIo 3KCHEPHUMEHTa, y4eOHO-HCCIEeI0BaTENbCKON U
IPOEKTHOH JIeATEIbHOCTH € UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOro 000pYy/JOBAHUS;

— pemaTh pacu€THBIE 3aauu C SBHO 3a/IaHHON (PU3MYECKON MOJIENBIO, UCTIONB3Ys (PH3HUECKUE 3aKOHBI M TPUHIIHITEI, HA OCHOBE aHAJIN3a YCIOBHS
3aJjaud BHIOUPATh (PU3MUECKYIO MOJEIIb, BBIIEIATh (PU3NUECKUE BEIMUUHBI U (POPMYJIbI, HEOOXOUMBbIE AJIs €€ pelIeHus, IPOBOIUTh PACUEThl U
OLICHUBATh PEATbHOCTH MOJTyYE€HHOTO 3HAYCHUS (PH3UUECKON BETMUNHEI;

— pelaTh KayeCTBEHHbIE 3aJlaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEYMBYIO LIEMOYKY DPACCYKACHUH C ONOPOM Ha HM3yYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

— HCIOJIB30BaTh NP PELICHUN YYEeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOIOTUH Ul TIOMCKa, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U
IpeJCTaBlICHUsT y4eOHOM W Hay4yHO-TIOMYJSPHOM HHQPOpPMAIMH, IOJYYEHHONH W3 pa3JIMYHBIX MCTOYHHUKOB; KPUTHYECKH AaHAJIU3UPOBATH
noJy4yaeMyro MH(opMaIuo;

— NPUBOAMUTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE MPOIIECCOB OKPY’KAOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTU;

— HUCIOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XU3HU JUIsl oOecredeHus 0e30MacHOCTH MpU oOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOICTBaMU, [l COXPAHEHMS 3J0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOT 0 MIOBE/ICHUS B OKpYXKaroIlel cpere;

— paboTarhb B IpylIe ¢ BBIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IJIaHUPOBATHh pabOTy IPYMIIbI, PALIMOHATBEHO PACTIPEAENISITh 00A3aHHOCTH
U IUIAHUPOBATh JEATEIbHOCTh B HECTAaHIAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHUBATh BKJIAJ Ka)XXJIOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHHUE
paccMaTpuBaeMOU MPOOJIEMBI.



11 kiaace

B mpornecce n3yuenus kypca ¢pusuku 6a30Boro ypoBHs B 11 kinacce y4eHUK HAYUHTCS:

— JEMOHCTPUPOBATh Ha IPUMEpPax poib U MECTO (PU3MKM B (OPMHPOBAHUU COBPEMEHHOIN HAayyHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOMN
TEXHHUKHU ¥ TEXHOJIOTHH, B TPAKTUIECKON ACSITEILHOCTHU JIOACH, IIEJIOCTHOCTh ¥ €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

— YYUTBIBATh IPAHULIbl IPUMEHEHHS U3YUEHHBIX (U3NYECKUX MOJENEN: TOUCUHbIM 3JIEKTPUUYECKHUM 3apsil, Tyd CBETA, TOUCUYHbII UCTOYHUK CBETa,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsI MOJI€ b aTOMHOTO sI7Jpa TMPH pelIeHu: (prU3nYecKux 3a1ay;

— pacro3HaBaTh (pU3NYECKUe SBIEHUS (IIPOLECChl) U OOBSACHITh MX HA OCHOBE 3aKOHOB JIEKTPOAMHAMUKU M KBAHTOBOHN (DPU3MKM: 3JIEKTpHUECKast
IIPOBOJIMMOCTb, TEIUIOBOE, CBETOBOE, XMMMYECKOE, MATHUTHOE ACHCTBUSA TOKA, B3aUMOJCUCTBHE MArHUTOB, DJIEKTPOMAarHuTHas WHIYKLUS,
JieficTBUe MarHUTHOIO IOJI1 HA IPOBOJHUK C TOKOM M JBHXKYLIMHCSA 3apsijl, 3JEKTPOMAarHUTHbIE KojleOaHWs M BOJIHBI, MPSIMOJMHEHHOE
pacmpocTpaHeHHe CBETa, OTpakeHUe, MpeJIoMIIeHNe, HHTepdepeHuus, TuppaKkuus U TMOISIPU3ALHS CBETA, JUCIIEPCUs CBETA; (POTOAIEKTPHUECKUI
3¢dext (dporoaddexr), cBETOBOE AaBICHHE, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa aToMa BOAOPOJA, €CTECTBEHHass U HCKYCCTBEHHAas
PaauOaKTUBHOCTS;

— ONMCHIBaTh M3YYEHHBIE CBOWCTBA BEILECTBA (VIEKTPUUECKUE, MArHUTHBIE, ONTHYECKUE, JIEKTPUUYECKYI0 IMPOBOJUMOCTb Pa3jIM4YHBIX Cpel) U
AJIEKTPOMAarHUTHBIE SIBJIEHUS (IPOLIECCHI), UCIOJB3Ys (PU3MUECKUE BETUUYMHBIL: 3JIEKTPUUYECKUN 3aps]l, CUJIa TOKA, AIEKTPUUECKOE HAIpsIKEHUE,
JJIEKTPUUECKOE CONPOTHUBIICHHE, pa3HOCTh noreHuuanos, JJ[C, pabota Toka, MHAYKLUMS MarHMUTHOro mojs, cuiga Ammepa, cuna Jlopenua,
MHAYKTUBHOCTh KaTYyILIKH, SHEPTUS AJIEKTPUUYECKOT0 U MAarHUTHOIO IOJIEH, MEPUOJ U 4acToTa KoJeOaHUi B KoJjebaTeIbHOM KOHTYpE, 3apsj U
CHJIa TOKa B IPOLIECCE MAPMOHMYECKHX 3JIEKTPOMArHUTHBIX KojeOaHWi, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIA JIMH3bI;, IpU ONHCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3MYECKUH CMBICT HCIIOJIB3YEMBIX BEIMYMH, UX OOO3HAUCHHs] W CIWHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIHE
JaHHYI0 (PM3UYECKYIO0 BETMUUHY C IPYTUMHU BEIUYMHAMU;

— OIUCHIBATh WM3YUYEHHbIE KBAHTOBBIE SIBJIEHUS U IPOILECCHI, UCIONB3Ys (PU3MUECKHE BEIMYHMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JIJIMHA
BOJIHBI M 4acTOTa CBETa, SHEPrus U HUMIyJbc (POTOHA, MepHuoj Mojypacmaja, SHEprusl CBA3M aTOMHBIX sAep; NPHU ONMUCAHUM MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUEHUs MU €IMHHUIIBI; YKa3blBaThb (DOPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(GuU3NYECKyIO BEJIMYUHY C IPYTUMU BEJIMUMHAMU, BBIYUCIATh 3HaUCHUE (PU3HMUECKON BEIUYUHBL;

— aHAJIU3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBICHUS, UCIONb3Ys (U3NYECKUE 3aKOHBI M MPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U
NapaJuIeJIbHOTO COEIUHEHUS] IPOBOJHUKOB, 3aKoH Jlkoyns—IJIeHna, 3aKkoH JJIEKTPOMAarHUTHOW WHAYKLIHH, 3aKOH MPSIMOJIMHENHOIO
pacnpocTpaHeHus CBETa, 3aKOHBI OTPaKEHUS CBETA, 3aKOHBI IIPEJIOMIICHHUS CBETA; ypaBHEHUE DHWHINTeHHa 17151 GoTod(deKTa, 3aKOH COXpPaHEHUS
DHEPIUHU, 3aKOH COXPAHEHHUS UMIIYJIbCA, 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsia, 3aKOH COXpPaHEHUs MaccOBOr0 4YMcia, MOCTyNaTsl bopa,
3aKOH PaJMOAaKTUBHOIO pacmajaa; MpH ATOM pa3jinyaTh CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHUE U YCIOBUS
(rpaHuLIbI, 06JACTH) TPUMEHUMOCTH;

— OIpENENATh HAallpaBJIEHUE BEKTOPA MHAYKIIMH MAarHUTHOTO ITOJIS IPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

— CTPOMTH U ONUCHIBATh U300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOH JINH30M;

— BBINIOJIHATD SKCIIEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3NUECKUX SIBJICHUN U MPOIIECCOB, C MCIOIb30BAaHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHUIl: Mpu
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3TOM (hopMynupoBaTh MNpoOsIeMy/3afady M TUIOTE3y Y4eOHOro SKCIIEPUMEHTa; coOMpaTh YCTAHOBKY M3 IPEUIOKEHHOIO0 O00O0pYIOBaHUS;
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOJBI;

— OCYILECTBIIATH MIPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYMH; IIPU 3TOM BbIOMPATh ONTUMAILHBIN CLIOCOO M3MEPEHUS M UCII0JIb30BATh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUH;

— HCCIIEZI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH C UCIOJIb30BAHNUEM MIPSAMBIX U3MEPEHUI: IIPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCUPOBATH
pe3yJbTATHI MOTYYSCHHOH 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUJIE TAOIHII U TPaUKOB, AETaTh BEIBOIBI 10 pe3yJIbTaTaM HUCCIET0BAHMS;

— co0r0JaTh IpaBuiia 0€30M1aCHOTO TPY/Ja P INPOBEJCHUHN UCCIEJOBAHUN B paMKaX y4eOHOT0 SKCIEPUMEHTa, y4eOHO-UCCIIe10BAaTENbCKON U
IPOEKTHOH EATEIbHOCTH C UCIIOJIBb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000D yAOBAHHUS,

— pelaTh pacu€THbIE 3ajauy C SBHO 3a/laHHON (PU3NYECKON MOJEIIBIO, UCIONb3Ys (PU3UUECKUE 3aKOHBI U IPUHIUIIBI; HA OCHOBE aHAIM3a YCIOBUS
3aJa4i BHIOMPATh (PU3UYECKYIO MOJIENb, BELICATHh (PU3NUYECKHE BETMUMHBI U (POPMYIIBI, HEOOXOIUMBIE Uil €€ pelIeHus], IPOBOJUTH PAacUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3Ha4eHUs (PU3NUECKON BETMUUHBI;

— pelaTh KAadyeCTBEHHBIE 3a/1a4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEYMBYIO LENOYKY PACCYKICHUW C ONOPOM HAa M3Yy4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUECKUE SBICHUS;

— HCIOJIB30BATh MPH PEUICHUN YY4EeOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALUU U
IpeCTaBiIeHNUs Y4yeOHOM M Hay4dHO-NOMYJIAPHON HH(pOpMAlMM, MOIYYEHHOW M3 pa3jIMYHBIX HCTOYHHMKOB; KPUTHYECKU AaHAJIU3UPOBATh
MOJTy9aeMy 0 HHPOPMAITHIO;

— OOBACHATH NPUHLMIIBI JEHCTBUS MAaIlMH, NPUOOPOB M TEXHMYECKHX YCTPOMCTB; pa3inyaTh YCIOBHMS HX O€30I1aCHOr0 MCIIOJIb30BAaHUS B
IMOBCEAHEBHOM XKU3HU;

— MPHUBOJUTH IPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOekKHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYIKAIOIIEro MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCHOJb30BaTh TEOPETHUYECKUE 3HAHMS MO (PU3MKEe B MOBCEIHEBHOHM XU3HU A oOecrieueHHst 6€30MacHOCTH MpHU OOpaleHuH ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, JJISi COXPAHEHHUS 3/I0POBbS U COOIOIEHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY Kalollel cpeie;

— paboTaTh B IpyIIe C BHIIOJIHEHUEM Pa3JIMUHBIX COLMAIBHBIX POJIEH, INIaHUPOBaTh PabOTy IPYIIIBI, PALIMOHAIBHO PACHpENeNiaTh 00I3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX CHTyalMsX, aJCKBAaTHO OLCHMBATh BKJIAQJ KAaKAOTO M3 YYaCTHHKOB TIPYIIIBI B pELICHHE
paccMarpuBaeMoil poOIeMBl.
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COAEP)KAHHUE YYEBHOTI'O ITPE/IMETA «®U3UKA» (BA30BI>II71 YPOBEHDb)
10 kiaace

PA3JEJ 1. PUBUKA U METO/bl HAYYHOTI'O IIO3HAHUA

®usuka — Hayka o npupone. Hayunsle MeTOABI ITO3HAHUS OKPYXKAlOLEro Mupa. Poiib SKCIEpUMEHTa U TEOpPUM B IPOLECCE TIO3HAHUS NIPUPOIBIL.
OKCcIepUMEHT B (pu3HKe.

MonenupoBanue GU3NIECKUX SBICHUN U TporeccoB. Hayunbie runoressl. Ou3nueckue 3aK0HbI U TEOpUU. | paHUIIBI TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB. [IpuHIMI COOTBETCTBUS.

Posb 1 MecTo (u3nKu B GOPMHUPOBAHNN COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B PAKTUIECKOH JIEATETLHOCTH JIFOACH.

Hemoncmpayuu

1. AnanoroBele U U(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATUNKH.

PA3JIEJ 2. MEXAHUKA

Tema 1. KunemaTuka

Mexannuaeckoe JABMOKCHUC. OTHOCHUTENBLHOCTh MEXAaHHUYECKOT'O JBHXCHUA. Cucrema oTcuyéTa. TpaeKTopHs{.

[Tepemerienre, CKOPOCThb (CpeiHsAs CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTepUalIbHOM TOUKHU, UX MPOEKIMU HAa OCH CUCTEMBbl KOOp/AMHAT.
CrnoxeHune nepeMelieHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE NBHXeHHe. I'paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, MyTH U NepeMeleHHs
MaTepI/IaJ'IBHOI\/'I TOYKHU OT BPEMCHU.

CBoOonHOe mageHne. Y CKopeHne CBOOOIHOTO MaAeHHUS.

KpuBonuHeliHoe IBWKEHHE. J[BM)KEHME MaT€pUalbHOM TOYKH IO OKPYKHOCTH C ITOCTOSIHHOM IO MOAYJIO CKOPOCTBIO. YTIIIOBas CKOPOCTb,
JauHelHas ckopocTb. [lepuon u yacrora obOparienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: CuaoMeTp, ABIKEHNE CHapSI0B, LIETIHbIE U PeMEHHBIE MepeIayu.

Hemoncmpayuu

1. MO)IGJ'II) CHUCTEMBI OTC‘-IéTa, HWIUTIOCTpalA KWHEMATUYCCKUX XapPaKTCPUCTUK ABHUIKCHUA.

2. IlpeoOpa3oBaHue JBMXKEHUH C MCIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

3. [Tagenune Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

4. HabGmoneHue BHKEHHUs Tena, OpOIIEHHOr 0 MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

5. N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

6. HanpaBneHue ckopocTH MpH IBUKEHUH 110 OKPY>KHOCTH.
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Yuenuueckuii yxcnepumenm, nabopamopmuvie padomoi*

1. U3yueHue HepaBHOMEPHOTO ABUKEHUS C LEJIbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

2.MccrnemoBaHue COOTHOUIICHUST MEXAY MyTSAMH, NPOWJIEHHBIMH TEJIOM 3a IIOCJIECNOBAaTEIbHbIC paBHBIE MPOMEKYTKH BPEMEHH IpHU
PaBHOYCKOPEHHOM JIB)KEHHUH C HAYaJIbHOM CKOPOCTHIO, PaBHOM HYIIIO.

3. 3y4yeHue IBUKEHUS 1IapUKa B BA3KOM KUJKOCTH.

4. 3yueHne IBIKEHUS Tella, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunuun otHocutensHocTH 'anunes. [lepssiii 3akoH HetoToHa. HepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepriozuninu cuit. Bropoit 3akon HeroToHa niist MarepuanbHOM Touku. Tpetuil 3akoH HeloToHA JU1si MaTepHaIbHBIX
TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenne. Buabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS W CHJIA TPEHUS IOKOS.
Koaddutment tpenus. Cuna conpoTUBiIeHUs IPU JBUKSHUU TEJa B KUAKOCTH WU Tase.

[ToctynarenbHoE U BpallaTeabHOE ABMKEHHUE a0COIOTHO TBEPAOIO TeEa.

MoOMEHT CuJibl OTHOCUTENBHO OCH BpaleHus. [1nedo cunbl. Y cnoBus paBHOBeCUs: TBEPAOTO Tea.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: NOAINIHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.
Hemoncmpayuu

. SIBnenue unepuu.

. CpaBHEHUE Macc B3aUMOJIEHCTBYIOIINX TEIL.

. Bropoi1 3akon HeroToHna.

. U3mepenue cuil.

. CnoxeHue cui.

. 3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AeQOopMaIli.

. HeBecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUM.

. CpaBHEeHUE CUJI TPEHUSA MTOKOSA, KAUEHUS U CKOJIbKEHUS.

. YciioBust paBHOBECHUS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot

O 00 1N DN KW —

1 3pecb M ganee NPMBOAMTCA PacLUMPEHHbIN NepeveHb NabopaTopHbIX PaboT M ONbITOB, U3 KOTOPOrO yYMUTENb AeNaeT BbIGOP N0 CBOEMY YCMOTPEHUIO C YY4ETOM BblbpaHHOro YMK v umetowteroca

obopyaoBaHus.
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1. U3yuenue nBmxeHust OpycKa 10 HAKJIOHHOW TJIIOCKOCTH.
2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX B IPYKHHE U PE3MHOBOM 00pasIe, OT ux jaedopmammm.
3. UccnenoBanue yclioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aK0HBI COXpPAHEHUS B MEXaHUKeE

NMnynsc MarepuaibHOM TOUKHM (Teja), CUCTEMbl MaTepUalbHBIX ToueK. MMIynbC CHiIbl M U3MEHEHHE HMITyJbca Teia. 3aKOH COXpaHEHUS
MMIyJibca. PeakTUBHOE IBUKEHUE.

Pabota cuinbl. MOITHOCTH CHUJIEL.

Kunerndeckast sHEprus MaTepuaabHON TOukH. Teopema 00 N3BMEHEHUH KUHETUYECKOW SHEPTHH.

[ToTenmmanbHas sHeprus. [loTeHnmanbHas 3HEeprust ynpyro aehopMHpOBaHHON Npyx)uHBI. [loTeHIManbHas sHEprus Tejaa BOJMU3U MOBEPXHOCTH
3emn.

[ToTenmanbHbie ¥ HEMOTCHIIMANIbHBIE CUIIbI. CBsI3b pabOTHl HEMOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOW SHEPIHUH CUCTEMBI Tell. 3aKOH
COXpAaHEHUS MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

Texnuueckue ycmpoucmea u npakmuieckoe npumenerue . BOJOMET, KONEP, NPYKUHHBIN TUCTOJIET, ABUKEHUE PAKET.

Hemoncmpayuu

1. 3akoH coxpaHEHHUs UMITYJIbCA.

2. PeakTuBHOE IBHIKEHHE.

3. Ilepexoa moTEeHIIMATBHON YPHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

1. 3y4yeHne abCOTIOTHO HEYTIPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBA3u pabOTHI CUITBI C U3MEHEHHEM MEXaHWYECKOW SHEPTUH TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

PA3JIEJI 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOANHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKO TEOPUH

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHMUYECKON TEOpUM U UX ONBITHOE oOocHOBaHUE. bpoyHoBckoe asmxkenue. Jduddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICHCTBUS YacTHIl BelecTBa. MoJienu CTPOEHUs Ta30B, JKUAKOCTEH U TBEPIBIX TeN M 00bICHEHHE CBOIMCTB BElleCTBA HA OCHOBE
3TUX Mozenel. Macca u pazmepsl mosiekyi. KonnuectBo BemectBa. [loctostnHas ABoraapo.

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

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETUUYECKOW TEOpUM HJIeaIbHOTO Ta3a. AOCOJIOTHas TeMIeparypa Kak Mmepa
CpeIHEN KMHETUUECKOM PHEPIUM TEIUIOBOTO ABMXKEHMs dacTull rasa. lllkamna remnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHUEe MeHeneeBa—
Knaneitipona. 3akon J[lanproHa. M3ompoieccel B HJEaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBieHUE
U30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.
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Texnuueckue ycmpoticmea u npaxmuieckoe npumeneHue: TEPMOMETp, bapomMeTp.

Hemoncmpayuu

1. OnBITHI, TOKA3BIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA, GOTOrpaduu MOJICKYJT OPraHUIECKUX COCTUHECHUM.
2. OnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBH)KCHHS.

4. Mopens onbita TepHa.

5. OMBITHI, TOKA3BIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aMMO,ICHCTBHS.

6. Moeib, WUTIOCTPUPYIOLLAs IPUPO/TY IAaBJICHUS ra3a Ha CTEHKHU COCy/a.

7. ONBITHI, WUTFOCTPUPYIOIINE YPABHEHNE COCTOSHHS MICAILHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot

1. Onpenenenne Macchl BO3IyXa B KJIACCHOW KOMHATe Ha OCHOBE U3MEPEeHHI 00bEMa KOMHATHI, IaBIICHUS U TEMIIEPATyphl BO3AyXa B HEH.
2. UccnenoBanue 3aBUCUMOCTH MEX]y TTapaMeTpaMH COCTOSTHUS Pa3peKEHHOTO Ta3a.

Tema 2. OCHOBBI TEPMOAUHAMMKH

TepMmoaunamuyeckasi cuctemMa. BHYTpeHHsIS1 SHEprusi TEPMOJAUHAMUYECKON CHCTEMBI M criocoObl e€ u3MeHeHus. KonnuecTBo TemiaoTel u padborta.
BHyTpeHHsAsT »HEprusi OJHOATOMHOIO MACAIBHOIO rasa. Buaesl Temonepeaadyu: TEIIONPOBOAHOCTh, KOHBEKUUS, H3JIy4YeHUE. Y JIeJbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitme 00 amamabaTtHOM mporiecce. [lepBhii 3aKOH TepMOJAMHAMUKH. [IpMEHEHHE TEepBOrO 3aKOHA TEPMOJIMHAMHUKHA K H3O0MPOIECCAM.
['padmyeckas uHTEpIpeTaIns pabOTHI Ta3a.

Btopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TernnoBeie MamuHbl. [I[pUHIKIIBI JeHCTBUS TeIOBBIX MamuH. [IpeobpazoBanus sHeprun B TerioBbix MamuHax. KI1/] renmosoi mammael. [ukn
Kapno u ero KII/I. Dxonornyeckue npoOaemMbl TEIIOIHEPTE€TUKH.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: IBUTaTelb BHYyTPEHHET0 CropaHusi, ObITOBOI XOJIOAUIEHUK, KOHAUIILOHED.
Hemoncmpayuu

1. 3MeHeHre BHYTPEHHEH SHEPrUM Tela MPU COBEPIICHUH PadOThI: BBUIET MPOOKK M3 OYTBHUIKU MOJ JEHCTBHEM CKAaTOTO BO3yXa, HarpeBaHHE
s¢upa B JaTyHHOU TpyOKe MyTEM TpeHHUs (BUICOJEMOHCTPALIMS).

2. 3meHeHue BHYyTpeHHEH dHepruu (TemMrepaTypsl) Tella Mpu Terionepeaaye.

3. OnbIT M0 agabaTHOMY PACHIMPEHHUIO BO3TyXa (OIBIT C BO3YITHBIM OTHUBOM).

4. Mopenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomut

1. I3MepeHue yaeabHOM TEMI0EMKOCTH.
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Tema 3. ArperaTHble COCTOSIHUSA BelecTBa. @a3oBble nmepexo/bl

[TapoobpazoBanue u kKoHneHcauus. VMcnapenue u kureHue. AOCOTIOTHAasS M OTHOCHUTENbHAS BIAKHOCTb Bo3ayXa. HacelmeHHbId map. Y nenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHHUS.

Teépmoe Temo. Kpucrammmdeckue u amopdHble Tena. AHH30TPOIUS CBOWCTB KpucTawioB. JKuakue kpuctauibl. COBpPEeMEHHBIC MaTepUab.
[InaBrnenue u KpuctauMzanus. Y neiabHas TerioTa miasineHus. CyOnumanusi.

YpaBHeHUe TEIUIOBOTO OallaHca.

Texnuueckue ycmpoticmea u npakmuieckoe HpUMeHeHUue: TUTPOMETP U TCUXPOMETP, KaJIOPUMETp, TEXHOJOTHUU IOIyYeHHUs COBPEMEHHBIX
MaTepHasoB, B TOM YMCJI€ HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

Hemoncmpayuu

1. CBoiicTBa HACBIIICHHBIX TTAPOB.

2. Kunenue npu MOHMKEHHOM JIaBIICHUH.

3. CniocoObl U3MEpEHUs BIaKHOCTH.

4. HaGnroieHue HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

5. JleMOHCTpanus KpUCTAJLIOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. U3mMepeHune OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.

PA3JIEJ 4. QJIEKTPOANHAMHUKA

Tema 1. DnekTpocraTuka

OnexTpuzanus Tell. DNeKTpudyeckui 3apsia. [lBa Buaa 31eKTpUUecKUX 3apsiioB. [[poBOIHUKH, TUAIEKTPUKY U TIOJTYTIPOBOJHUKU. 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsiioB. 3akoH Kymona. TouedHblld SJEKTpUYECKUNM 3apsia. DeKTpudeckoe moiie. Hampsok€HHOCTh 3JIEKTPHUYECKOTO TIOJIA.
[TpyHIMI CyneprO3ULIUY IIEKTPUUECKUX MOoJeH. JIMHNM HaPsSHKEHHOCTH AIEKTPUYECKOTO MOJIS.

Pabora cun snexkrpocrarnyeckoro mnouss. Ilorenuman. PasHocTs norteHuuanoB. [IpoBOAHMKM M AMDIEKTPUKU B 3JIEKTPOCTATHUECKOM IIOJIE.
JsnexkTpudeckasi IpOHULIAEMOCTb.

OnexTpoéMKocTh. KoHzeHcaTop. DneKTpoEMKOCTD IIIOCKOTO KOH/IEHCATOpa. DHEPrus 3apsHKEHHOT0 KOH/IEHCATOopa.

Texnuueckue ycmpoicmea U NPAKMU4ecKkoe npuMeHeHue: DIEKTPOCKON, DJIEKTPOMETP, DJJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMIJICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN anmnapar, CTPYWHBII PUHTED.

Hemoncmpayuu

1. YeTpoiiCcTBO M MPUHIAI JEHCTBHS SJIEKTPOMETPA.

2. B3zaumojielicTBUE HAIEKTPU30OBAHHBIX TEIN.

3. DIeKTpUYECcKOe MOoJIe 3apSKEHHBIX TETl.

4. IIpoBOJHUKH B JIEKTPOCTATUYECKOM I1OJIE.
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5. DnekTpocTraTuyeckas 3aiura.

6. IunJIeKTPUKHU B AJIEKTPOCTATUUECKOM IOJIE.

7. 3aBUCUMOCTbH JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIH TIACTHH, PACCTOSHUS MEXy HUMU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.
8. DHeprus 3apsHyKEHHOT0 KOHJEHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padvomot

1. U3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocTostHHBIN JIeKTpHYecKHil TOK. TOKH B pa3jIMYHBIX cpeaax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTpHUECKOro Toka. Mcrounuku toka. Cuia Toka. [1ocTOsIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETH.

DIEKTPUYECKOE COIIPOTUBIICHUE. Y ACIIbBHOE CONIPOTUBIIEHHE BenlecTBa. [locienosarenbHoe, napauiebHOE, CMEIIAHHOE COEMHEHUE TPOBOJHUKOB.
Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIlenna. MoOIHOCTh 3JIEKTPUUECKOTO TOKA.

O/1C 1 BHyTpEeHHEE COIIPOTUBIIEHHE NCTOYHMKA TOKA. 3akoH OMa a1 MOIHOM (3aMKHYTOI) asiekTpuyeckoi nenu. KopoTrkoe 3ambIkaHUe.
DJIeKTPOHHAs IPOBOAUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TeMuepaTypbl. CBEpXIPOBOIUMOCTb.
DNEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M TPUMECHAS TPOBOIUMOCTH MOIYIPOBOAHUKOB. CBoiicTBa p—N-miepexoza. [lomynpoBotHUKOBBIE TIPHOOPEI.
DNEKTPUYECKUH TOK B pacTBOPAx M pacIllaBax dJIEKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALUS. DIIEKTPOIIU3.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

Texnuueckue ycmpoicmea u npakmuyeckoe npumeHenue. aMInepMeTp, BOJIbTMETpP, PEOCTaT, HCTOYHUKH TOKa, JIEKTPOHArpeBaTesbHble TPUOOPHI,
AJIEKTPOOCBETUTENbHBIE NMPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BaKYyMHBIN MO/, TEPMUCTOPBl U (POTOPEIUCTOPHI, MOIYINPOBOIHUKOBBIA JAUO,
raJlbBaHMKa.

Hemoncmpayuu

. I3Mepenune cuipl TOKa U HANIPSIKEHHUS.

. 3aBUCHUMOCTb CONIPOTUBJIEHUS LUINHIPUUYECKHUX IPOBOJHUKOB OT JUIMHBI, IIJIOIIAI1 TONEPEYHOr0 CEUEHUs U MaTepHaa.

. CMelaHHOE COEIMHEHHUE POBOIHUKOB.

. [Ipsimoe nzmepenue DJIC. KopoTkoe 3aMbIkaHue TrajIbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHET 0 COMPOTUBIICHUS.

. 3aBUCUMOCTb COIIPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

. [IpoBOAMMOCTB 3JEKTPOJIUTOB.

. MckpoBoii pa3psii 1 IpOBOAUMOCTB BO3AyXa.

. OHOCTOPOHHSS MPOBOIUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot

1. I3yyeHne cMemaHHOro COEIMHEHUST PE3UCTOPOB.

2. N3mepenne D/IC UCTOYHMKA TOKA U €T0 BHYTPEHHETO CONIPOTUBIICHMUS.
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3. HaGnronenue anekTposusa.

MEXIPEAMETHBIE CBA3U

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS € Y4ETOM COJEpPKATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUU, XUMHH, reorpadu U TEXHOJIOTHH.

MesicnpeOomemnsle nOHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SBICHUE, HAy4YHbIH (akT, rumoresa, (uU3nUeckKas
BEJIMUYKHA, 3aKOH, TeOpHUs, HAOII0JeHIE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelieHUE CHCTEMbl YpaBHEHUU; JnHEHHas (yHKOMs, nmapabona, runepOoia, uX rpaduKd M CBOMCTBA; TPUTOHOMETPUYECKHE
GYHKIUM: CHHYC, KOCHHYC, TAHT'€HC, KOTaHI€HC; OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO; BEKTOPHl M HMX MPOEKIHMH HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

Buonozua: mexanuyeckoe JBM)KEHUE B KMBOHM Ipupoje, 1ud¢ys3usi, 0cMOC, TenI000MeH KUBBIX OpPraHU3MOB (BUABI TEIUIONEpeaau, TeII0BOe
PaBHOBECHE), JJIEKTPUUECKHE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumusa: NTUCKPETHOE CTPOSHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEUIECTBAa, MOJIIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEI,
KUJKOCTEN U Ta30B, MIEKTPUUECKHE CBONCTBA METAJLIOB, JIEKTPOJIMTUYECKAS TUCCOLIMALINS, TaJlbBaHUKA.

T'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHE JABM)KEHUN C HCIIOJIb30BAHMEM MEXAHU3MOB, Y4ET TPEHHMsS B TEXHMKE, MOJIIMIIHUKH, HMCIOIb30BaHHE 3aKOHA
COXpaHEHUS HMITyJIbca B TEXHUKE (pakeTa, BOAOMET U T.II.), JABUraTellb BHYTPEHHEro CroOpaHus, mapoBas TypOWHA, OBITOBON XOJOAMJIbHUK,
KOHJUIIMOHEDP, TEXHOJIOTUU IOJyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM 4YMCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJOTUHU, 3JEKTPOCTATHYECKAs
3alUTa, 3a3eMJIEHUE 3JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM NpPUHTEp, 3JIEKTpOHArpeBaTelbHbIe MPUOOPHI, IEKTPOOCBETUTENIbHBIE MPUOOPBI,
raJibBaHMKa.
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11 kiaace

PA3AEJI 4. QJIEKTPOINHAMMUKA

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIYKIHUS

[TocrosiHHble MarHUTHl. B3auMojeicTBUE MOCTOAHHBIX MAarHWTOB. MarHuTHoe mose. BekTtop MarHUTHOW MHAYKUMHU. [IpuHIUN cynepno3uuuu
MAarHUTHBIX NoJIeW. JIMHUKM MarHUTHOW HHAYKIMU. KapTrHa TMHAM MarHUTHOW MHIYKIUU TOJISI HOCTOSSHHBIX MarHUTOB.

MaruutHoe 1oJjie MpoBOJIHUKA C TOKOM. KapTuHa JIMHUN MHAYKIMK MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOI0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBO/JI-HUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. B3auMmoaeiicTBue mpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJIyJib U HallpaBJICHUE.

Cuna Jlopeniia, e€ Moy b U HarpaBiieHHe. [[BrbkeHue 3apsHKeHHON YacTUIlbl B OTHOPOAHOM MarHUTHOM nosie. Paborta cuisl Jlopenna.

SIBnenue snexkTpoMarHuTHOM MHAYKIMU. [loTok BekTopa MarHuTHOM MHAYKIMU. D/]C nHayKkunu. 3aKOH 3JIEKTPOMAarHuTHON MHAYKIUU Dapajes.
Buxpesoe anexrpuueckoe mojue. 31C nHAYKIUKA B TPOBOJAHUKE, ABUKYIIEMCS IMOCTYATEIbHO B OJJHOPOHOM MAarHUTHOM TIOJIE.

[TpaBuio Jlenna.

WunyktuBHOCTS. SBieHne camounaykuuu. 9/1C caMouHayKIuu.

DHeprusi MarHuTHOTO TOJIs1 KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texnuueckue ycmpoucmeéa U npakmuyeckoe HpuMeHeHue: TIOCTOSSHHBIE MAarHUThl, 3JIEKTPOMArHUThbl, 3JIEKTPOJABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIE€Yb.

Hemoncmpayuu

. OmbIT Dpcrena.

. OTKJIOHEHHE 3IEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.

. JIuHUM MHIYKIIUA MarHUTHOTO TIOJIS.

. B3aumopeiictBue 1ByX NpOBOAHUKOB C TOKOM.

. Cuna Amnepa.

. HevictBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

. SIBneHuE 3NIeKTPOMAarHUTHON WHIYKIIHH.

. [IpaBuiio JleHua.

9. 3aBucumoctb 3/]C MHAYKIHH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

10. SIBneHne caMOMHIYyKIIHH.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

1. U3yueHre MarHuTHOTO MOJI KATYIIKH C TOKOM.

2. UccnenoBanue N€MCTBUS MOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

3. UccnenoBanue siBIEHUS 31€KTPOMarHUTHON MHIYKIIUU.

0O DN W~
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PA3JIEJI 5. KOJIEBAHUS U BOJIHbBI

Tema 1. Mexanu4eckue M 3JIEKTPOMarHuTHbIE KOJIeOaHUS

KonebarenbHas cucrema. CBoOOIHBIE MeXxaHUUeckue Kosebanus. 'apmonnueckue konebanus. Ilepuon, yactora, ammmryna u ¢asa KoiedaHui.
[Ipy>XxuHHBIA MasTHUK. MaTeMaTHYeCKUi MasTHHUK. YpPaBHEHHE TapMOHHMUYECKMX KoseOanuii. [IpeBpaimeHne SHEpruM NpH TapMOHUYECKHUX
KOJIeOaHUsX.

Konebarenbublil KoHTyp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJICOaHUS B UACATHHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHUS MEXy MEXaHUYECKHUMHU U
3JIEKTpOMarHuTHeIMU KosebanusiMu. @opmyina TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UIE€ATbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBiaenne o 3aTyxalIuX KoyieOaHUsAX. BbIHYXIeHHbIE MexaHudeckue koneOanus. Pezonanc. BwIHyXJEHHBIE 3JIEKTPOMAarHUTHBIC
Kosie0aHusl.

[TepemennbIil Tok. CHUHYyCOMJAIbHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE M JAEHCTBYIOIEE 3HAYECHUE CHIIBI TOKA U
HaIPSDKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenavya U MOTpedICHUE IICKTPUIESCKON IHEPrUH. DKOJOTHUECKUE PUCKH TPU MPOU3BOICTBE JIEKTPOIHEPTHH.
KynbTypa ncrosb30BaHus 2JIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

Texnuueckue ycmpoucmea u NpaKkmuyeckoe npumererue. NEKTPUIECKU 3BOHOK, TEHEPAaTOp IEPEMEHHOI0 TOKa, TMHUY JIEKTpoIepeaay.
Hemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).

. Habmronenue 3atyxaronmx koiaeOaHui.

. UccnenoBanue cBONCTB BBIHYXIEHHbBIX KOJI€OaHU.

. HaGnronenue pe3zonanca.

. CBOOOTHBIE DNIEKTPOMArHUTHBIE KOJICOaHUsI.

. OcumsuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS. OT BPEMEHH) IS 2JIEKTPOMAarHUTHBIX KoJIeOaHuil.

. Pe3onaHC npu 1ocsie10BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKA HHIYKTUBHOCTH U KOHJEHCATOPa.

. Mozienb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

1. HccnenoBaHue 3aBUCMMOCTH NEPUOJIAa MAJIbIX KOJIeOaHUH Tpy3a HA HUTHU OT JUIMHBI HUTH U MacChl Ipy3a.

2. HccnenoBanue NepeMEHHOTO TOKA B IIETTH M3 MTOCIIEI0BATEIHFHO COSAMHEHHBIX KOHACHCATOPA, KATYIIKH U PE3NUCTOPA.

0NN U AW

Tema 2. MexaHn4yecKue M 3J1eKTPOMATHUTHbIE BOJIHbI

Mexannueckne BOJIHBI, ycioBus pacnpoctpaHeHusd. Ilepuon. CxkopocTs pacnpocTpaHeHMsI U JUIMHA BOJHBI. llonepedHble M MPOJOJIbHBIE BOJHBIL.
WnTepdepenuus u audpakiius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

SJ'IGKTpOMaFHI/ITHI)Ie BOJIHEIL. Y CIIOBHS HU3JTYy4YCHHS DJICKTPOMArHuTHBIX BOJIH. Bzanmuas OpuCHTalIusA BEKTOPOB E, B, V B 3HCKTp0MaFHI/ITHOﬁ BOJIHE.
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CBOICTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAXCHUE, IPEIIOMIICHHE, TTOJIsIpu3aIus, qudpakius, narepdeperius. CKOpoCTh JIEKTPOMArHUTHBIX BOJH.
[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpiMeHeHUe 311€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIIBI paAMOCBS3U U TEIIEBUACHUS. Pamnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIeH cpeibl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeneHue: My3bIKaIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas JMAarHOCTHKA B TEXHHKE W MEIUIIMHE,
panap, paAMonpuéMHHEK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Hemoncmpayuu

1. OO0pa3oBaHue U pacIpPOCTPAHEHUE TIONIEPEUHBIX U MPOI0TBHBIX BOJH.

2. Komnebmronieecs TeJI0 Kak UCTOYHUK 3BYKA.

3. HaGmonenue oTpaxeHus! ¥ MPEIOMIICHHST MEXaHHYECKUX BOJTH.

4, HaOmoaeHue nHTEpPEpEHINH U TU(PPaKIIIH MEXaHHYECKUX BOJIH.

5. 3BYyKOBOH pe30HaHC.

6. HaOnromeHue cBs31 IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYIOW U YaCTOTOW KOJICOAHUH.

7. HccnenoBaHue CBOIMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPayKEHHE, ITPEITOMIICHHE, TOSPU3AIHs, TUPPaKIHs, HHTEpHEPEHIINS.

Tema 3. OnTuka

['eomeTpuueckas ontuka. [IpsmMonuHeitHOe pacripocTpaHeHHe cBeTa B OJHOPOAHOM cpere. JIyy cBeTta. ToueuHbIil HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pa’keHuil B IJIOCKOM 3€pKalie.

[Tpenomnenue cBeta. 3aKOHBI MPETOMIICHHs cBeTa. AOCONMIOTHBIN MoKaszarenb npenomieHus. [lonmHoe BHyTpeHnHee oTpaxkenue. [IpenenbHsiii yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBeta. CnoxkHbI cocTaB 6emoro cera. L[ser.

Colwuparomue U paccenBaromue JUH3bL. TOHKas JrH3a. DOKYCHOE PACCTOSTHUE W ONTHYECKas Chjia TOHKOM JuH3bI. [locTpoeHne n300pakeHuil B
COOMpAOIIMX M pacCerBarOIMX JuH3aX. @opMysa TOHKOM TWH3EL. YBETHYEHUE, 1aBaeMOe JTINH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Matepdepenims cBera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOMOAEHUS MAaKCHUMYMOB M1 MUHUMYMOB B UHTEP(EPEHITMOHHON KapTHHE
OT JIBYX CHH(A3HBIX KOTEPSHTHBIX NCTOYHUKOB.

Hudpaxmus ceera. JudpakunonHas pemérka. YcioBue HaOMIOJEHUS TIABHBIX MaKCHMYMOB MpH TaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipu3zarus cBeTa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: OYKH, Jiymna, (oToanmapar, MPOEKLUMOHHBIM anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OMTHKA, TU(PAKIIMOHHAS PEUIETKA, TIOISIPOUST.

Hemoncmpayuu

1. IlpsamonuHeHOe pacpOCTpaHeHNe, OTPAKEHUE U MpeioMiIeHne cBeTa. OnTuueckrue mpuOopsI.
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2. [lonmHOE BHYTpeHHEE OTpaKeHHe. Moieh CBETOBO/IA.
3. UccnenoBanue CBOWCTB H300paXEHUH B JIMH3AX.

4. Mozenu MUKpPOCKOIIA, TEJIECKOTIA.

5. Habmoienue naTEpEpEeHIINN CBETA.

6. HaGnronenue audpakuum cBera.

7. HabGnronenue aucnepcuu cBeTa.

8. [lomy4eHue criekTpa ¢ MOMOIIBIO IPU3MBI.

9. Ilony4eHue crieKkTpa ¢ TOMOIIBI0 AU(PAKITMOHHON PEIIETKY.
10. HabGmroieHre moasipu3aluy CBeTa.

Yuenuueckuit 3xcnepumenm, n1abopamopmvie padomol
1. 3mepenue moka3aTess MpeIOMIICHHSI CTEKIIA.

2. UccnenoBanue CBOWCTB H300paKCHNUH B JIMH3AX.

3. HaGnroieHue qucrepcuu CBeTa.

PA3JEJ 6. OCHOBBI CIIELIMAJIBHONU TEOPUHU OTHOCUTEJIbHOCTH

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHMKU. [IocTynaTel crienMalbHON TEOPUH OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOYJISI CKOPOCTH CBETA
B BaKyyMe€, IIPUHIIUI OTHOCUTEIBHOCTH DHH-IITEIHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHH U COKPAILIEHUE JITUHBI.

OHEeprus U UMIYJIbC PEISTUBUCTCKON YaCTHUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. D1eMeHTHI KBAHTOBOH ONTHKH

®oronsl. opmyia [Inanka cBsa3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTie u uccienoBanue Gororddexra. OnbiTel A. I'. CroneroBa. 3akoHbl poTtodddekra. YpaBHenue DiiHmmreitna i porodddexra. «Kpachas
rpanuia» Gorodddexra.

JlaBnienue cBeta. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBHUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHnerue. HoTorieMeHT, GoToIaTUNK, COTHEYHAs OaTtapes, CBETOAUOI.
Hemoncmpayuu

1. ®otoaddekT Ha yCTaHOBKE C IIMHKOBOMW TTACTHHOM.

2. UccnenoBanue 3aKkOHOB BHEUTHETO PoTOdPdeKTa.

3. Ceeronuon.
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4. ConneuHas GaTtapes.

Tema 2. CTpoeHue aToma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesuro [J-wactun. Ilmanerapnas moxmens aroma. Iloctymatrer Bopa. W3mydenue wu
norJouieHre (pOoTOHOB MpHU Mepexoie aToMa ¢ OJJHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypoBHEHM SHEpruu aToMa BOJ0pO/a.
BonnoBeie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisipHO-BOJHOBOM Tyalii3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YEHHUE.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumerenue.; ClieKTpaabHbII aHaIu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Hemoncmpayuu

1. Monens oneita Pesepdopaa.

2. OnpeneneHue AJIMHBI BOJIHBI JIa3epa.

3. HabnroneHnue MuHeN4aThiX CIEKTPOB U3ITyUEHUSI.

4. Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

1. HaGmroenre TuHERYaTOro CreKTpa.

Tema 3. AToMHOe AP0

DKCIIEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTh CTpoeHHs siapa. OTKpbiTHe paanoakTuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuio cocraBa
paguoakTUBHOro u3nyueHus. CpoiicTBa anb(da-, 6eta-, raMMa-u3nyyeHus. BiusHue paguoakTUBHOCTH Ha )KHUBbIE OPTaHU3MBI.

OtkpoITHE TPOTOHA U HelTpoHa. HyknonHast mozens sapa [eiizenoepra—NlBanenko. 3apsin siapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH palMOaKTUBHOTO pacajia.

OHeprus CBsI3U HYKJIOHOB B sifpe. SAnepHble cuiibl. Jlegext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepnslii peaktop. Tepmosepusiii cuHTe3. [IpoOiemMbl 1 TEPCHEKTUBI SIEPHON IHEPTETUKU. DKOJIOTUYECKUE aCTIeKThI SAEPHON SJHEPTeTUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULI.

®yHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO hr3nyeckoit KapTUHBI MUpAa.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: J103UMeTp, kamepa Buibcona, siepHbIil peakTop, aToMHast 6omoa.

Hemoncmpayuu

1. C4€TUnK MOHU3UPYIOIIKX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. UccnenoBaHue TPpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).
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PA3JAEJI 8. JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKU

Ortansl pa3BUTHA acTpoHOMHUH. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE IBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE371. 3BE3/BI, UX OCHOBHBIE XAPAKTEPUCTUKHU. /narpamma «CnekTpaibHbII
KJIACC — CBETUMOCTbY». 3BE3/bl IJIaBHOW MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» Ul 3BE3] TJIaBHOM IOCIIEI0BAaTEIbHOCTH.
BuyTtpennee ctpoenue 38€31. COBpeMEHHbIE IPEACTABICHUS O TPOUCXOKIACHUH U 3BOTOLMH CoJTHIA U 3BE3/. DTallbl )KU3HU 3BE3 .

Muneunsiit I1yte — Hama 'anaktuka. ITonoxxenue n nuxenue Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapel. UEpHbIE IbIPHI
B fAJIpax rajakTUK.

Bcenennas. Pacuimpenue Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe nsinydeHue.

MacmrabHas ctpykTypa Beenennoil. MetaranakTuka.

Hepeménnsie mpobiaemMbl acTpOHOMUH.

Yuenuueckue naonrooenusn

1. HaGnronenust HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH ISl OTIPENICIICHUS MTOJIOKEHHSI HeOSCHBIX 00BbEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE CO3Be311s1 CeBEpHOIo MOIyLapus U sipKue 3BE31bl.

2. Habmonenus B Teneckon JlyHsl, uianet, Mueunoro Ilytu.

OBOBIIAIOHIEE IOBTOPEHUE

Ponb Gu3MKM M acTpPOHOMHMM B 3KOHOMMYECKOW, TEXHOJIOTMYECKOH, COLMANbHOM M 3THYECKOM cepax NesTeNTbHOCTH YENOBEKa; pOJib U MECTO
(GU3MKM M aCTPOHOMHUHU B COBPEMEHHON HAy4yHOW KapTHHE MHUpa; posib (PU3NYECKO Teopuu B (OPMUPOBAHUU TMPEACTABICHUN O (QU3NYecKOu
KapTHHE MHpa, MECTO (PU3NUECKOM KapTUHBI MUPA B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOIE.

MEXIPEJIMETHBIE CBA3U

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 11 kjacce ocCylecTBISiETCS C Y4YETOM COJEpKATEIbHBIX MEXIIPEIMETHBIX CBSI3eH C Kypcamu
MaTeMaTuKu, OMOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBICHUE, HaydHbId (akT, runoresa, (u3nveckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOII0/IEeHUE, IKCIIEPUMEHT, MOAECTUPOBAHNE, MO/IEIb, U3MEPEHNUE.

Mamemamuka: peEUICHHE CHCTEMBl YpaBHEHWH; TPUTOHOMETpHUYECKHEe (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC; OCHOBHOE
TPUTOHOMETPUUYECKOE TOXJIECTBO; BEKTOPHl M MX IMPOEKIUH HAa OCH KOOPAWHAT, CIO0KEHUE BEKTOPOB; MPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIHUH;
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEeNICHNE TUIOIAIU TUIOCKUX (Uryp u oobéma Te.

Buonozua: >nexrpuyeckue sBJICHUS B JKUBOM NMpHUpoje, KojebaTeNbHble IBUKEHUS B KUBOW NMPHUPOJIE, ONTHUYECKUE SBJICHUS B KUBOW MPHPOJIE,
JeiicTBUE paJrallii Ha )KUBbIE OPraHU3MBI.

Xumun: CTpoeHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUs KPHUCTALIMUECKOW pEHIETKH,
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CHEKTPaJIbHBIN aHaIH3.

T'eocpaghus: MarauTHBIC TIOMIOCA 3EMITH, 3aJICKH MATHUTHBIX Py, (DOTOChEMKA 3EMHOM TIOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSICCHHIA.

Texnonocua: IVHUM >IEKTpONEpenad, TEHEpaTop MEPEMEHHOrO0 TOKa, 3JIEKTPOABUIAaTENlb, HWHAYKIMOHHAs M€4Yb, pajap, paguolNpUEMHUK,
TEJIEBU30D, aHTEeHHA, TenedoH, CBYU-nedb, MpOEKIIMOHHBIN anmnapart, BOJIOKOHHAS ONTHKA, COJTHEYHast OaTtapes.
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TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»
10 kaacc (68 yacos)

Conep:kaHue y4eOHOI0 npeamera

KoJ-Bo
4acoB

PU3NKA U METOJbI HAYYHOT'O IIO3HAHUA

@duznka — Hayka o npupoze. Hayunele MeTObl TO3HAHUS OKPY’KaIOLIEro Mupa. Poib 3kcniepuMeHTa U TEOpUHU B MPOLIECCE
MO3HAHUS MPUPOJBL. DKCHEpUMEHT B (pusmke. MoaenupoBanue (QU3NYECKUX SBICHUN M TpolieccoB. HayuHble rumoressl.
Du3nuecKkue 3aKOHbI U TeOpUU. [ paHUIIbl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIIUI COOTBETCTBUSI.

Posib 1 MecTO (hU3UKN B JOPMUPOBAHUU COBPEMEHHOM HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON JAESITEIbHOCTU JIOACH.

MEXAHHUKA

28

Kunematuka

Mexanuueckoe ABukeHUE. OTHOCUTEIBHOCTh MEXaHH4eckoro ABmxkeHusa. Cucrema orcuéra. Tpaekropus. Ilepememnienue,
CKOPOCTb (CpelHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUAIIbHOM TOYKHM, MX MPOEKIUU HA OCH CUCTEMBI
koopauHat. CloKeHHE NEpPEeMEIIEHU W CII0XKEHUE CKopocTeil. PaBHOMeEpHOE M pPaBHOYCKOPEHHOE MPSMOIMHEHHOE
nBKeHue. ['paduku 3aBUCMMOCTH KOOPIWHAT, CKOPOCTH, YCKOpPEHHs, IYTH W NEpeMEIIeHHs MaTepHabHOW TOYKH OT
Bpemenu. CB0OOAHOE TajieHue. YckopeHue cBoOoaHoro mageHus. KpuBonuHelHoe ABMKeHUE. J[BH)KEHUE MaTepuanbHON
TOYKH 10 OKPYXKHOCTU C IOCTOSSHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast ckopocTh. Ilepuoa u yacrora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: CuuoMeTp, ABMKEHUE CHApSI0B, LIETTHbIE U PEMEHHBIE NTepeIayu.
Bxoownas koHmponvHas paboma

Koumponvnas paboma no meme Nel « Kunemamukay.

Vlabopamopnas paboma Nel «H3yuenue 0gudicenus mena, 6POULEHHO20 2OPUSOHMATILHOY.

JAunnamuka

[Ipunuun otHocurenbHOocTH ['amunes. IlepBoiii 3akoH HproTona. MHepumanbabie cucteMbl orcuéra. Macca tena. Cuna.
[IpuHnun cynepno3unuu cwi. Bropod 3akoH HprooToHa mid MarepuasbHOW TO4YkM. Tpernit 3akoH HeroToHa i
MaTepHalbHBIX TOYEK. 3aKOH BceMUpHOro TsaroteHus. Cuna tspkectu. Ilepas kocmuueckass ckopocTh. Cuiia ynmpyrocTu.
3akoH ['yka. Bec tena. Tpenue. Buasl Tpenus (mokos, ckonbxeHus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbKEHUS U cuiia TpeHus mokos. Koadduiment tperus. Cuia CONpOTUBIEHUS MPU ABMKCHUHU Tella B KUJAKOCTU WIIH Ta3e.
[locTymarenbHOE M BpallaTeIbHOE JBIKEHHE a0COMIOTHO TBEPAOTO Telda. MOMEHT CHJIbI OTHOCHTEIBHO OCH BpaIleHUSI.
[15eyo cuiibl. Y cil0BHS paBHOBECHUS TBEPIOIO TEIA.

Texnuueckue yCl’)’lpOﬁCWlBCl u npakmudeckoe npumerHerue. NOAIMNIMHNUKN, IBUKXCHUC NCKYCCTBCHHBIX CITYTHHKOB.
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KonmponvHnas paboma Ne2 no meme «unamuruy.
Vlabopamopnas paboma No2 « U3yuenue 0sudicenuss meia no OKPYICHOCMUY.

3aKoHBI COXpaHCHHUS B MEXAHUKE

10

MMmynbe MaTepuanbHOM TOUKH (Teaa), CUCTEMbl MaTepUaIbHbIX TOUEK. VIMITYJIbC CHIIBI M U3MEHEHHE UMITYJIbCa Teja. 3aKOH
COXpaHEeHUs uMmIyJbca. PeakTuBHOoe nBukeHue. Pabora cuibl. MomHocTh cuibl. Kunetnueckas 3Heprust MaTepuaibHOU
Touku. Teopema 00 u3MEeHeHHMH KuHeTHUYecKoW sHepruu. IloreHnuanbHas sHeprus. [loTeHuumanpHass >HEprus ynpyro
neopmMupoBaHHOW TNpyXHHBI. [loTeHIManbHAas SHEprus Tena BOMM3M TOBEpXHOCTH 3emiu.  [loTeHiumanbHBIE W
HEMOoTeHIUaNbHble CUiIbl. CBsI3b PAa0OTHl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOI SHEpruu CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXaHUUYECKON SHEPTUU. YIIPYTHE U HEYIIPYTHE CTOJIKHOBEHHS.

TexHUYeCKue yCTpONCTBA U PAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED, NPY>KUHHBII UCTOJIET, IBUJKEHUE PAKET.
Koumponvnas paboma Ne3 no meme «3aKOHbl COXPAHEHUSI 8 MEXAHUKE.

MOJIEKYJIAPHAA ®PU3UKA U TEPMOJANHAMHUKA

19

OcHOBBI MOJIeKyHﬂpHO-KI/IHeTI/I‘IeCKOﬁ TCOpUHU

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUUM M HUX OIBITHOE OOOCHOBaHHE. BpoyHOBCKOe JBHXKEHHE.
Juddysusa. Xapakrep IBIKCHHUS U B3aUMOJCHCTBUS YaCTHI] BEIIECTBA. MOIeIHN CTPOSHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEI
1 00bsICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3TUX Mojienell. Macca u pa3mepsl MoJiekysl. KonnuecTtBo Bemjectsa. IlocTosiHHas
ABorajipo. TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus. Mozaens uaeanbHoro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOpUH HJeaabHOro rasza. AOCONIOTHAs TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKON DHEPruu TEIIOBOro NBWXEHUs 4vacTul rasa. Illkama temmneparyp KenbBuHa. ['a30Bbie 3aKOHBI. YpaBHEHHE]
MenneneeBa—Knaneiipona. 3akoH JlanpToHa. M3omponeccel B MI€aNbHOM ra3e C IMOCTOSSHHBIM KOJIMYECTBOM BEILECTBA.
['paduyeckoe mpencTaBiIeHHe U30IIPOLIECCOB: H30TEPMa, U30X0pa, u3obapa.

Texnuueckue ycmpouicmea u npakmuyeckoe npumeHerue. TEpMOMETp, GapoMeTp.

Konmpoavnas paboma Ned no meme « OCHOBbL MONEKYIAPHO-KUHEMUYECKOU MEOPUUY.

OCHOBBI TEPMOIHMHAMHKH

TepMmoanHaMuyeckasi cucreMa. BHYTpeHHsISI SHEpTUsi TePMOJIUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€ u3mMeHeHus. KomuecTBo
TEIJIOTHl U pabota. BHyTpeHHss sHEprus OJHOATOMHOTO HACATBHOTO raza. Bujsl Temionepenaydu: TEIUIONPOBOIHOCTD,
KOHBEKLUSA, NU3JIy4eHHUE. Y IeIbHasl TEIMII0EMKOCTh BelecTBa. KonnuecTBO TEMI0Thl IPH TEIUIONEpeiaye.

[lonsitue 06 ammabaTHOM mporecce. [lepBwiii 3akoH TepMoaWHAMHKHU. [IpuMeHeHHe TEepBOro 3aKOHA TEPMOJMHAMHUKH K|
m3omnporeccam. ['padudeckast uHTepIipeTanus padoThl ra3a. Bropoit 3akoH TepMoanHaMmuku. HeoOpaTuMocTh TIPOIECCOB B
npupoje. TermoBsie MamuHbl. [[pUHIUTIBI EeHCTBUS TEMIOBBIX MammuH. [IpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MAIIWHAX.
KII/] TermoBoii Marmmasl. [ukn Kapro u ero KIT/I. Dxonoruueckue npobieMbl TEIIOIHEPTETHKH.

Texnuueckue ycmpoucmea U npakmuyeckoe npumeHeHue: JBUTATE€Ib BHYTPEHHETO CropaHus, OBITOBOM XOJOIMJIbHUK,
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KOHIUIIHOHED.
Koumponvnas paboma Ned no meme « Tepmoounamurxay.

AFpeFaTHbIe COCTOSIHMSA BelecTBa. @a3oBble Mmepexoabl

[TapooOpazoBanue u konaeHcamus. Mcnapenue u kunenue. AGCONIOTHAs M OTHOCUTENbHAS BIAXKHOCTh BO3yXa.
Hacplmennsiii nap. Y genpHas TEIUIoTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AaBIICHHS.

TBépnoe teno. Kpucramnuueckue u amopdusle Tena. AHU30TPONHsI CBOMCTB KpHcTaioB. JKuikue KpucTalibl.
CoBpemenHbie MaTepuansl. [Inapnenne u kpuctayumsanus. Y IenbHas TerwioTa miasneHus. Cyomumanus.

Y paBHEHME TEIJIOBOro OanaHca.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHeHue. TArpOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJTyUEHUs
COBPEMEHHBIX MaTEpUAJIOB, B TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

IJIEKTPOINHAMHUKA

16

JIEKTPOCTATHKA

OnexkTpuzauusi Ted. OJNEeKTpUuecKui 3apsan. JlBa BuJa dJIEKTpUYECKUX 3apsAfoB. I[IpoBOAHMKH, AUAIEKTPUKU U
MOJYIIPOBOJHUKU. 3aKOH COXpaHEHUs HJEKTpUYecKoro 3apsja. BzaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHslit
DIIEKTpUYECKUI  3apsia. OnekTpuueckoe mosie. Hampsok€HHOCTh  anekTpuueckoro mnosid.  [lpuHumn — cyneprno3unuu
QIIEKTPUUECKUX Mosiel. JIMHUN HanpsyKEHHOCTH lieKTpuyeckoro nossd. Pabora cun snextpocrarudeckoro nois. Ilorenuuan.
PasHocTh noteHmanos. [IpoBoIHUKY U JUBJIEKTPUKHU B 3JIEKTPOCTATUYECKOM TToJIe. J{naneKkTpruyeckas IpoOHUIaeMOCTb.
DnekTpoéMKoCcTb. KoHzeHcaTtop. Di1eKTpoéMKOCTh INIOCKOI0 KOHJIEHCaTopa. DHEprus 3apsKeHHOI0 KOHIGHCaTopa.
Texnuueckue ycmpoucmea u NpAKMuYecKkoe npuMeHenue. SIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTHUECKas 3allluTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMMPOBAJIbHBIN anmapart, CTpyHHbII IpUHTED.

Konmponvnas paboma Neb no meme «nekmpocmamura».

IocToAHHBIN JJIeKTPUYecKHH TOK. ToOKHM B pa3jIMYHbIX cpeaax

DIIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHMS AIEKTpUUecKoro Toka. Mcrounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpspkenne. 3akon Oma Juid ydacTka LENH. OJEKTPUYECKOE CONPOTUBIEHHE. YJEIbHOE CONPOTHUBIIEHHE BEIIECTBA.
[TocnenoBarenbHOE, MapalljieIbHOE, CMEIIAHHOE COeTMHEHUE MTPOBOIHUKOB. PaboTa 31eKTpuuecKkoro Toka. 3akoH J[>Koyms—
Jlentia. MomHOCTh 2nekTpuueckoro Toka. DJIC u BHyTpeHHEe COMpPOTHBIEHHWE MCTOYHHMKA TOKa. 3akoH Oma Jyisi MOJHOM
(3aMKHYTOM) dmekTpudeckoit 1enu. KopoTkoe 3aMbikaHue. DIEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTD
CONMPOTUBJIEHUSI METAUIOB OT TeMmneparypbl. CBEpXIpPOBOAMMOCTh. OJJEKTPUUYECKMA TOK B BakyyMe. CBOWCTBA
DIIEKTPOHHBIX MydkoB. [lomympoBonuuku. CoOCTBEHHAss U MPUMECHasl MPOBOJUMOCTh MOMYNPOBOIHUKOB. CBOMCTBA P—1N-
nepexona. [lomynmpoBOJHUKOBBIE TPUOOPHI. DNEKTPUYECKHA TOK B  pacTBOpax H  paciiaBax  JJIEKTPOJIHUTOB.
DIIEKTPOIUTHYECKAsT JUCCOLMAUA. DIIEKTPOIN3. DIEKTPUUECKUN TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSITENbHBIN

azpsia. Mosnust. [1na3zma.
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Texnuueckue ycmpoicmea U NpPAKMu4ecKkoe npumMeHenue. aMIEPMETp, BOJBTMETP, pEOCTaT, HCTOYHUKU TOKa,
QIIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETHTENbHBIE MPHOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAaKyyMHBIH [HOI,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN JHOJ, TAIbBAHHUKA.

Koumponvrnas paboma Nel no meme «llocmosnmwiii 1eKmpudecKuti moxy.

Vlabopamopnas paboma Ne 3 «llocnedosamenvroe u napaiieibHoe cOeOUHeHUsl NPOBOOHUKOBY.

OBOBIIAIOIIEE ITIOBTOPEHUE

O6001IeHNE U CUCTeMAaTU3aIs COIepKaHus pa3aenioB Kypca «MexaHukay, «MomnekyspHas GU3nKa 1 TEPMOAUHAMUKAY,
«OIIEKTPOANHAMUKAY.
Hmozosas konmpoavHas paboma.
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11 kaacc (68 yacoB)

Coaep:xaHue y4eOHOI0 npeamera

Koa-Bo
4acoB

SJIEKTPOANMHAMMKA

11

MarHuTtHoe nmoJjie. JJeKTPOMATHUTHASI MHAYKIMS

11

[TocTosiHHBIE MarHuThl. B3anMoaeiCTBHE NOCTOSIHHBIX MAarHUTOB. MarHutHoe mnoJjie. BeKTop MarHUTHOM WHIYKLUU.
[[pyHIIMIT Cyneprno3UIIMd MAarHUTHBIX Tojed. JIMHMM MarHUTHOM MHAyKUMU. KapThHa JMHUHA MarHUTHOM WHAYKIHUM MOJIA
MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJie MPOBOJHUKA C TOKOM. KapThHa AMHUN WMHAYKIUKM MarHUTHOTO TOJIS JUIMHHOTO,
[PSIMOTO TIPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO IMPOBOJA-HHMKA, KaTymKu ¢ TOKoM. OnbiTr Opcrena. Bzammopnelictue
MPOBOJHUKOB ¢ TOKOM. Cuina Awmriepa, e€ Moaynb u HampasieHue. Cwia Jlopenia, e€ Moaynp U HampaBieHue. J[BrkeHue
3apsSOKEHHOW YacTUIBI B OAHOPOJHOM MarHuTHOM moje. PaGota cumbl JlopeHna. SIBneHue 3ieKTpOMArHUTHOM WHIYKITHH.
[ToTox BekTOpa MarHUTHOM UHIYKIMH. DJ[C MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHON MHIYKIMK Dapaes.

Buxpeoe snexrpuyeckoe nozie. /C MHIAyKIMH B MPOBOJHUKE, ABUXKYIIEMCA MOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM
nosie. IlpaBuno Jlenna. MuayktuBHOCTH. fIBiieHue camouHaykiuu. OJIC caMOMHAYKIMU. DHEprus MarHMTHOTO IOJIS
KATYLIKH C TOKOM. DJIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycmpoucmea u Hnpakmuieckoe HNpumeHeHue: TOCTOSHHBIE MArHUTBI, SJECKTPOMArHUTHI, SJIEKTPOJABUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Bxoonas konmponvHas paboma.

Konmponvnas paboma Nel no meme «Maenumnoe none. IneKkmpomacHumuas UHOYKYUsL).

KOJIEBAHHMSA 1 BOJIHBI

24

MexaHn4yecKue u IJTECKTPOMArHuTHbLIC KoJIe0aHus

Konebartenbnas cuctema. CBoOOAHBIE MexaHUUeckHe kKonebanus. ["apmonnueckue konedanus. [lepuon, yacrora, aMmmutyaa
1 (aza xonebanuii. [IpykxuHHBIA MasTHUK. MaTeMaTHYECKUN MAaITHUK. Y paBHECHUE TAPMOHUYECKUX KOJICOaHUM.
[IpeBpaltieHre SHEPTUU MpU TapMOHUUYECKUX Konebanusx. KonebarenpHblii KOHTYp. CBOOOIHBIE IIEKTPOMAarHUTHbBIE
KOoJIeOaHMs B UICATHLHOM K0JIe0ATEIFbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHUYECKUMH U SJIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
Dopmyna Tomcona. 3akoH cOXpaHEHHsI SHEPTUU B HIeaIbHOM KojebaTenbHOM KOHTYpe. [IpeacTapnenue o 3aTyxaronmx
KoneOaHusX. BeIHYKIeHHbIE MeXaHnueckne Koyie0anus. Pe3zonanc. BeiHyKIeHHbIE 3JIeKTPOMarHUTHBIE KOJICOaHHs.
[lepemenHbIil TOK. CHHYCOUIaIbHBIN IEpEMEHHBINA TOK. MOIIIHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE
BHaueHUE CHJIBI TOKa U HamnpshkeHus. Tpanchopmarop. [IponsBoacTo, nepenava v moTpedIeHNE dIEKTPHUECKON YHEPTHH.
(DKOJOTMYECKHE PUCKU TIPU MTPOU3BOJICTBE IEKTposHEeprun. KynbTypa nCnoab30BaHus AIEKTPOIHEPTHH B TIOBCEHEBHOM
PKU3HU.

Texnuueckue ycmpoucmea u npakmuyeckoe npumerenue: JIEKTPUIECKUN 3BOHOK, TeHEPATOP NEPEMEHHOI0 TOKA, JUHUU
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HIIEKTponepeIad.
Vlabopamopnas paboma Nel « Onpedenenue yckopenusi c60600H020 NAOEHUS NPU NOMOWU MAATNMHUKA.

MexaHu4yecKkue 1 IJICKTPOMAIrHUTHBIC BOJTHbI

MexaHudeckue BOJIHBI, yciioBUs pacnpocTpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHus: W JIMHA BOJHBL. [lonepeunsie u
Mpo10JIbHBIE BONHBL. MHTepdepeHnus u qudpakiuns MeXxaHn4eckux BoiH. 3ByK. CKOpoCTh 3ByKa. I poMKOCTb 3ByKa. BricoTa)
ToHa. TemOp 3Byka. DIEKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3IyueHHUsS 3JEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTtanus
BekTOpoB E, B, v B anexkTpoMaruuTHoil BosHe. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, IIPEIOMIICHUE, MTOJIIPU3ALINS,
mudpakius, uHTepdepenuus. CKOpOCTbh 3IEKTPOMArHUTHBIX BoyiH. Illkanma smeKTpoMarHUTHBIX BOJH. [IpumeHeHue
PIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpMHIIMIIBI paguoCcBs3U U TeneBUIeHUs. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpyXaromieil cpeabl. TexHUyeckue yCTpOHMCTBa M MPAKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE WM MEAMIIMHE, pajgap, pajuonpuéMHUK, TEIEBHU30p,
aHTeHHa, Tenedon, CBU-meus.

Koumponvnas paboma Ne2 no meme « nekmpomazHumuule KOJeOAHUsL U 80JIHbLY.

OnTuka

10

['eomeTpuueckas ontuka. [IpsMonuHeitHOE pacnpoCTpaHeHUE CBeTa B OAHOPOAHOM cpene. Jlyu cBera. ToUeUHBIN MCTOYHUK
cBeTa. OTpaxkeHHe cBeTa. 3aKOHbI OTpaxkeHus cBeta. IlocTpoeHue n3obpaxkeHuil B miockoM 3epkaie. IIpenomiienue caera.
3aKOHBI TIPETOMIICHUS cBeTa. AOCONIOTHBIN MoKa3aTens npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. [Ipenenbueiii yrom
[IOJTHOTO BHYTpEeHHero otpaxeHus. Jucnepcus ceera. CinoxHsblil coctaB 6enoro ceeta. Lser. Cobuparoliye u paccerBaromnue
muH3bl. ToHKas nuH3a. OKYyCHOE paccTOSTHUE M ONTHYEcKasi Cuila TOHKOM uH3bI. [locTpoeHue n3o0paxeHnii B COOMparonnx
U pacceuBaromux JuH3ax. DopMmyna TOHKOM JIMH3BL. YBEIWYECHHE, JaBaeMoe JIMH30M. Ilpenensl npumMeHUMOCTH
reoMerpuueckoil ontuku. BosnHoBas ontuka. MHTepdepenuust cera. KorepeHTHble UCTOYHHMKHU. YCIIOBUS HaONIOIEHUS
MaKCUMYMOB 1 MUHMMYMOB B UHT€P(PEPEHIIMOHHOMN KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

[udpaxknus ceera. [udpakuumonnas pemérka. YcioBue HaOMIOACHHWS TJIABHBIX MakCMMyMOB IpU  MaJ€HUU
MOHOXPOMaTHYECKOI'0 CBETa Ha MU PaKIMOHHYIO peléTKy. [lonspusanus ceera.

Texnuyeckue ycmpoiicmea u npakmuyeckoe npumeHeHue: O4KH, Jyna, (oroanmnapar, NPOEKIIMOHHBIN anmnapaT, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIMOHHAs peIETKa, MOISPOUI.

Koumponvnas paboma Ne3 no meme «I ' eomempuueckas OnmuKkay.

OCHOBBI CHEIIMAJIbHOMU TEOPUHA OTHOCUTEJBHOCTH

FpaHI/IHBI IMPUMCEHUMOCTHU KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTI)I CHCHH&J’IBHOﬁ TEOPHUU OTHOCUTCIIBHOCTU: MHBAPUAHTHOCTDH
MOAYJIA CKOPOCTH CBETAa B BaAKyyMC, MNPUHOUII OTHOCHTCIBHOCTHU Onnmreitna. OTHOCHUTEIBHOCTD OIHOBPCMCHHOCTH.
3aMe)IJ'IeHI/Ie BpPEMCHHU U COKpalICHUC IJIWHBI. BHCPFI/IH U UMITYJIBC peHﬂTI/IBHCTCKOﬁ YaCTHUIIbI. CBs13bp MaccChl C 3HepFI/IeI\/’I )41
HMMITYJIbCOM pCHﬂTI/IBHCTCKOﬁ YaCTUIIbI. 3Hepr1/151 ITOKO4I.
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KBAHTOBAS ®U3UKA 16
DJIEeMEHTBhI KBAHTOBOM ONITHKHU 6
Dotonbl. Popmyina [lnanka cBs3u s3HEpTUN HOTOHA C €0 YACTOTOM. DHEprust 1 UMITyJbC poToHa. OTKPHITHE U HCCIEIOBAHNE
dotoaddekra. Onbitet A. I'. CroneroBa. 3akonbl ¢dotodddekra. YpaBHeHue DiHmTerHa mia Gorodddexra. «KpacHas
rpanuna» gorospdexra. lasnenue ceera. Onbite I1. H. JlebeneBa. Xummuueckoe aeiicTBUE CBETa.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumernenue. HoTorieMeHT, GoTo1aTUNK, COJTHEYHas OaTtapes, CBETOAUOI.
Koumponavnas paboma Ne4d no meme «nemenmul CneyuaibHO meopuu OMmHOCUMeNIbHOCIU U KEAHMOBOU (USUKUY.
CTpoeHue aTomMa 5
Monenb aroma Tomcona. OnbiTel Pe3epdopaa mo paccesnuto anbga-yactuul. [Inanerapuas mogens atoma. Iloctynarer bopa.
31y4yeHue u noryomeHue (poTOHOB MPH MEpexoje aToMa ¢ OJHOTO YPOBHS SHEpruu Ha Apyrou. Buasl cnektpoB. Crektp
YPOBHEM 3HEpruu aToma Bojopoza. BoiHoBble cBoMcTBa yacTull. Bosnsl e bpoiinsa. KopnycKkyIspHO-BOJIHOBOM Jyaiiu3M.
CIIOHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.
Texnuueckue ycmpoticmea u HnpaKkmuuyeckoe npumeHenue: CHEKTPAJIbHbIM aHamu3 (CHEKTPOCKON), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED.
Vlabopamopnas paboma No2 «Habnrooenue cniouno2o u iuHeu4amolx CHeKmposy.
ATOMHOE SIJIPO 5
OKCIIEPUMEHTBI, JIOKa3bIBAIOLINE CIOXKHOCTh CTpoeHHus sanapa. OtTkpeiTue paauoakTUBHOCTH. OnbiThl Peszepdopna mo
OIIpENIeIEHUIO COCTaBa paJAHoaKTUBHOIO u3nydeHus. CBoiicTa anbga-, 6eTa-, raMma-u3nydyeHus. BiausHue paauoakTuBHOCTH
Ha KuUBble opraHu3Mbl. OTKpbITHE NPOTOHA U HeWTpoHa. HykionHas monens snpa ['eiisenbepra—ILlBanenko. 3apsn sipa.
MaccoBoe uucno sjapa. M3oronsl. Anbda-pacnaa. DIeKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. ['amma-usnydeHue. 3akoH
PaZIMoaKTUBHOIO pacnaja. DHEpPrusi CBA3M HYKJIOHOB B sjpe. SnepHble cuibl. JlepekT Macchl sigpa. SnepHble peakiuu.
Jlenenne u cunre3 szaep. SaepHsiit peakrop. TepmosinepHbiil cuHTe3. [IpoGieMbl M NEpCHEKTHBBI SJEPHOM IHEPreTHKH.
(DKOJIOTUYECKHE aCHEeKThl SJIEPHOM PHEPreTUKH. DiIeMeHTapHble yacTUllbl. OTKpbITHE MO3UTpOHA. MeToapl HaOM0IeHUs U
pETUCTpalMK JIEMEHTAPHbIX YacTHll. PyHaaMeHTalbHble B3auMoiecTBUsA. EquHCTBO pu3nueckoil KapTUHBI MUDA.
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETp, kKamepa Bunbcona, siiepHblil peakTop, aToMHas 6bomba.
Koumponvnas paboma Ne 5 no meme «Amom u amomuoe 10po».
QJIEMEHTBI ACTPOHOMUU N ACTPOPU3UKH 7

JTanbl pa3BUTHs acTpoHoMuH. [IpukinagHoe 1 MUPOBO33peHYEeCcKOe 3HaUeHNEe acTpoHOMUH. Bua 3B€3aHoro Heba. Co3pe3aus,
SIpKHE 3BE3/bl, IUTAHETHI, X BUANMOE IBMkeHue. ConHeynas cucrteMa. Connne. ConHeuHas akTUBHOCTh. MICTOUHUK 3HEprumn
CoutHIla ¥ 3BE311. 3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CIeKTpaIbHbIM KJIACC — CBETUMOCTBY. 3BE3/bI

TJIaBHOM MOCIEA0BAaTEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3]1 TJIaBHOM MOCJE10BATENbHOCTU. BHYyTpeHHee

cTpoeHue 3B€31. COBpeMEHHbIE NPEICTaBIECHUS O MPOUCXO0XKAeHUH U 3BoronMy CostHia 1 3BE3/1. DTalbl AKU3HU 3BE3 .
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Mneunsiii [1yTe — Hama [Nanaktuka. [Tonoxenue u apmxenue Connina B ['anaktuke. Tumnsl raiakTuk. Paguoranaktuku u
KkBazapbl. UEpHBIE ABIPHI B siipax rajakTuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Pazoeranue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe u3nydenune. Macmtabuast crpykrypa Beenennoii. MeTaranakTuka.

Hepeménnbie npo6sieMbl aCTPOHOMUH.

OBOBIMAIOIIEE ITOBTOPEHUE

Posib pu3MKM 1 ACTPOHOMHH B SKOHOMHUYECKOH, TEXHOJIOTHYECKON, COLMATbHON U 3THYECKOM chepax AesiTeNbHOCTH
YeJI0BEKa; POJIb U MECTO (DU3UKH U aCTPOHOMHUH B COBPEMEHHOW HAYYHOH KapTHHE MUPA; pOJib (PU3UIECKON TEOPHH B
(bopMUPOBAHUU NIPEJICTABICHUN O PU3NUECKON KapTHHE MUPa, MECTO (PU3NUECKON KapTHUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Hmozosas koHmpovHas paboma.
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KPUTEPUU U HOPMbI OLHEHUBAHMUSI 110 ®U3UKE
OneHKa TeCTOBBIX 3aJaHUM

[Ipu TectupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMETKa BBICTABISETCS B COOTBETCTBUU C TaOJIMIICH:

IIpoueHT BHINOJIHEHUS 3aIaHUS OTtMmeTKka
95% u Goiee OTJINYHO
75-94% XOPOIIIO
50-74% YAOBIETBOPUTEIBHO
meHee 50% HEYJOBJIETBOPUTEIIBHO

Onenka YCTHBIX OTBE€TOB

Ounenka 5 craBuUTCS B TOM Cily4ae, €CIM YYalMiCs TOKa3bIBAeT BEPHOE IMOHMMaHHE (DU3NYECKOH CYIIHOCTHM PACCMAaTPUBAEMBIX SBICHHHA M
3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHIA, Ia€T TOUYHOE OIPEICIICHUE U MCTOJIKOBAHWE OCHOBHBIX TOHSATHI W 3aKOHOB, TEOPUH, a TAKKe MPABUIBHOEC
OIMpCACIICHUE (1)I/I3I/I‘IGCKI/IX BEJINYNH, UX €IUHUI] U CII0co00B HU3MEPCHUA; MMPAaBUIJIBHO BBIMMOJHACT YCPTCIKU, CXEMBI U l"pa(bI/IKI/I; CTpOUT OTBET I10
CcOOCTBEHHOMY IIJIaHy, COMPOBOXAAET paccka3 HOBBIMU NMPUMEPAMHU, YMEET MPUMEHSITh 3HAHUSI B HOBOM CUTYaIlMH MPHU BHITIOTHEHUH MPAKTUYECKUX
3a/laHui; MOKET YCTaHABJIMBATh CBSI3b MEXK/1y U3y4aeMbIM U PaHEe U3YUEHHBIM MAaTEPHAJIOM 110 Kypcy PU3MKH, a TAKKe ¢ MaTEPUAJIOM, YCBOEHHbBIM
NP U3YUYCHHUH JPYTHX MPEIMETOB.

OHeHKa 4 cTaBUTCSA B TOM cjiydae, €CJIn OTBET YUYCHHKA YAOBJICTBOPACT OCHOBHBIM TpC6OBaHI/I$IM K OTBC€TY Ha OLCHKY 5, HO 0€3 HCIIOIL30BaHUS
COOCTBEHHOTO TJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOW CUTYalluu, 0€3 HUCIOIb30BaHUSI CBSI3€H C paHee U3yUYeHHBIM MaTEpUAaioM,
YCBOCHHBIM IIPU U3YYCHUU APYTUX HPCAMETOB, €CIIN y‘-IaHIHfI(ﬁ[ AOIYCTUIT OAHY OIIII/I6Ky nnu He Oolee JABYX HCIOYCTOB U MOXKCT UCIIPABUTH HUX
CaMOCTOSITENILHO WU C HEOOBIION MOMOIIBIO YUUTEINS.

Onenka 3 craBUTCA B TOM Cllyyae, €CJIM Yy4allWiics NpaBUIbHO MMOHMUMAaeT (PU3MYECKYI0 CYIIHOCTb pacCMaTpUBAEMbIX SBJIECHUH U
3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAENbHbBIE MPoOesbl B YCBOGHUH BOMPOCOB Kypca (PU3MKHU; HE MPEMITCTBYET JalbHEUIIIEMY YCBOSHHUIO
IporpaMMHOro Mate€puaiia, yMECT IPUMCHATH ITOJTYUYCHHBIC 3HAHUA ITPU PEIICHUHN ITPOCTHIX 3aaa4

C HCIOJH30BAaHHEM TOTOBBIX (OPMYJ, HO 3aTPYAHSIETCS MPHU PEIICHUU 3aad, TPeOYIIUX MpeoOpa3oBaHusi HEKOTOPHIX (OPMYIT; AOMYCTHI HE
OoJiee oTHOM TPyOOI U OTHOU HErpyOoil OIMOKHU, HE O0JIee NBYX-TPEeX HErPyObIX HEJOUETOB.
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OmneHka 2 CTaBUTCS B TOM Cjydae, €CJIM Y4alllMics HE OBJIAJIE) OCHOBHBIMHM 3HAHUSMH B COOTBETCTBHH C TPEOOBAHUSMH M JIOIMYCTHJ OOJIbIIIE
OIIMOOK M HEIOYETOB, YeM HEOOXOIMMO JIJIsS OLICHKH 3.

OHeHKa NMACBMEHHBIX KOHTPOJbHBIX paﬁoT

Ouenka 5 craBuTCs 3a pabOTy, BHIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HEI0UETOB.
Ounenka 4 crtaButcs 3a pabOTy, BBIIOJHEHHYIO MOJHOCTHIO, HO MpPHU HAaIU4YUK He Oosiee OAHOM OMMOKM U OJHOTO HeJouyeTa, He Ooyiee Tpex
HEJI0YETOB.
Ouenka 3 craBuTcs 3a paboTy, BBHIITOJHEHHYIO Ha 2/3 Bcel pabOThI MPaBWIBHO WM MIPH TONYIIEHUH HE O60jee oaHOM rpy0oi ommoOKu, He Oosiee
TpeX HerpyObIX OIIMOOK, OIHON HErpyOOi OIMOKU M TPEX HEJOUYETOB, IIPU HAJTUUYUU YETHIPEX-TISITH HEJJOUETOB.
Ounenka 2 craBuTcs 3a paboTy, B KOTOPOU YHCIIO OMIMOOK W HEI0YETOB MPEBBICHIIO HOPMY JJISl OLEHKU 3 WM MPaBHJIBHO BBIIIOJIHEHO MeHee 2/3
paboTHL.

Ouenka jadopaTopHbIX padoT

Ouenka 5 craBUTCS B TOM Cllydae, €CJIM y4allMiics BBIMOJIHHI padOTy B MOJTHOM OO0beMe C COONIOJCHHEM HEOOXOAMMOM IMOCIIe0BATeIbHOCTH
MIPOBE/ICHUS OTBITOB U U3MEPEHHI; CAMOCTOATENFHO U PAIIMOHAIBHO MOHTHPYET HE0OX0AMMOE 000pyA0BaHHE; BCE OMBITHI MTPOBOJIUT B YCIOBHUSX U
peXUMax, 00ecreynBaIoMX MOJy4eHHE MPAaBUIBHBIX PE3YyJbTaTOB U BBIBOJOB; COOJNIIO/AaeT TpeOOBaHMs MpaBWiI OE30MacHOrO TPyAa; B OTYETE
MPaBUJILHO M AKKYPATHO BBITIOJIHSIET BCE 3aMUCH, TAOJIUIIBI, PUCYHKH, YEPTEKH, TPAPUKH, BBIYUCIICHHS, IPABIIIBHO BHITIOJIHACT aHAIN3
MOTPEIIHOCTEH.

Ouenka 4 cTaBUTCS B TOM ClIydae, €CJIM YYallHICS BBIMIOJHWI pabOTy B COOTBETCTBUHM C TPeOOBAHUSIMH K OIEHKE 5, HO JOMYCTHJ JBa-TPH
Hejo4eTa, He OoJiee 0JIHOM HerpyOol OMIMOKU M OJHOTO HEJAOYeTa.

Ouenka 3 craBUTCS B TOM CiIydyae, €CJIM YYallUCs BBIMOIHUI pabOTy HE MOJHOCTHIO, HO O0OBEM BBHIMOJHEHHONW YacTH TaKOB, YTO IMO3BOJISIET
MOJTyYUTh IPABUIIBHBIE PE3YNbTAThI U BBIBOJIBI, €CJIM B XO/I€ MPOBEACHUS OMbITA M U3MEPEHUH ObUTH JOMYIIEHBI OIIHOKH.

Ouenka 2 cTaBUTCS B TOM ClIy4ae, €CIU YYalluicsl BBITIOJHUI paOOTy HE MOJHOCTHIO U 00BEM BBHITIOJIHEHHOW PabOThI HE TMO3BOJSET CAENAaTh
MPaBUJIbHBIE BHIBO/BI, BBIYMCIICHUS; HAOII0IEHUS! IPOBOAUIUCH HETIPABUIIHHO.

Ilepeyenb omudoK

I'pyovie omuoku

1. He3nanue ompejeneHUil OCHOBHBIX TOHSATHUN, 3aKOHOB, MPaBUJ, TMOJOKEHUN Teopuu, (HOpMys, OOMICTIPUHSATHIX CHUMBOJIOB, OOO3HAUYCHUS
(U3HYECKUX BEITMIMH, SAMHHUITY U3MEPCHHS.

2. HeymeHue BbIIETISTH B OTBETE TJIABHOE.
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3. Heymenue npuMeHsTh 3HAHUS AJI pEUIeHHs 3aa4 U 00bACHEeHUs (PU3NYECKUX SBJICHHM; HEMPAaBUWILHO C(HOPMYIHPOBAHHBIE BOIPOCHL, 3aJaHHUS
HJIM HCBCPHBIC O6’b$ICHeHI/ISI X04a uX pPCHICHHA, HC3HAHUC MNPUCMOB PCIICHHUA 3adad, aHAJIOTHYHBIX PAHCC PCHICHHBIM B KJIACCEC, O]_HI/I6KI/I,
MOKA3bIBAIOIIME HETIPABUILHOE TOHUMAaHUE YCIOBHS 3a/1a4 WM HEMPAaBUILHOE MCTOJIKOBAHUE PEIICHHUS.

4. Heymenue 4uTaTh ¥ CTPOUTH IpadUKu ¥ MPUHIIUIHATIBHBIE CXEMBbI

5. Heymenue nmoarotoButh K paboTe yCTaHOBKY WM JIaDOpaTOpHOE 00OpY/IOBaHHUE, MPOBECTH OIBIT, HEOOXOAMMBIE PacueThl WM HCIIOJIb30BATh
MMOJIYYCHHBIC JAaHHBIC 1JI1 BBIBOJOB.

6. HebpexxHoe oTHOIIEHKE K J1a00paTopHOMY 000pYAOBAHUIO U U3MEPUTENILHBIM IPUOOPaM.

7. HeymeHue onpeaenuTh MoKa3aHUs H3MEPUTEIHLHOTO prbopa.

8. Hapymienue TpeboBanuii npaBui 6€30MacHOrO TPyAa P BBITOJIHEHUHU SKCIIEPUMEHTA.

Hezpyouvie outuoku

1. HerounocTtu ¢opMyIHpOBOK, ONPEICICHNN, 3aKOHOB, TEOPHIA, BRI3BAHHBIX HETIOJIHOTOW OTBETa OCHOBHBIX MPH3HAKOB ONPEACISEMOr0 MOHATH .
Omn6Ku, BbI3BaHHBIE HECOOIIOIEHUEM YCIOBUN IPOBEICHHS OIbITa I U3MEPEHUH.

2. OmmOKY B yCIIOBHBIX 0003HAUCHHSIX HA MPUHIIUITHAIBHBIX CXeMaX, HETOUHOCTH YepTexel, rpaduKoB, CXeM.

3. Ilponyck uiu HETOYHOE HAIMCAaHWE HAMMEHOBAHUHN eIMHUIL (PU3NYECKUX BEJTMUUH.

4. HepanoHaiabHbli BEIOOp X0/1a PELIEHHUS.

Heoouemui

1. HepanoHanbHbI€ 3a1ICH IIPU BBIYMCICHUSIX, HEPALIMOHATIbHbBIE IPHUEMbI BEIUMCIIEHUI, TpeoOpa3oBaHuil U peleHns 3ajau.
2. ApudpmeTrueckne omMOKY B BBIUUCICHUSIX, €CIIU 3T OIINOKU Ipy0O0 HE HCKAXKAIOT PEaJIbHOCTD MOJyUYEHHOTO pe3yibTara.
3. OtaenbHbIEe TOTPEIIHOCTH B (POPMYJIMPOBKE BOIPOCA WIIM OTBETA.

4. HeOpexHoe BBINOJIHEHHE 3aliCel, YepTexKel, cXeM, TpapuKoB.

5. Opdorpaduyeckrie u MyHKTYallMOHHBIE OLTHOKH.
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