MYHUIMIIAJIBHOE BIOKETHOE OBIIEOBPA3OBATEJIbHOE YUPEXKIEHUE

«Muoronpoduasubiii uned Nel86 - «llepcnexruBa»

IIpuBospkckoro paiiona r.Kasanu

«PaccmoTpeno» «CornacoBano»

Pykosomutens MO 3amecTuTeNsb QUpekTopa no YP

MBOYV «Jluneit Ne186 - «IlepcnextrBay MBOYVY «JIuneit Nel186 - «IlepcnekruBay
A M. Popoymouridtil Z/ - )7A ézzyzm;w/z/-am‘/d /

Tporokon Ne_ 7~ &1 7
« A6 »asrycra20 L T.

« A6 wasrycra20 L T.

PABOYAS MIPOT'PAMMA
(mosicHATEeTIbHAS 32MHCKA)
no pusuke

MBOY/«Jluneit Nel186 - «IlepcnexTuBar
/A. T. 3amanuHOB/
Ilpukasz Ne 7%

« A2 wabrycra20 <.

Yposenn 00pasoBanusi: cpeqHee (M0JaHOe) o0mee odpazoBaHHe

(6a3oBbIii ypoBeHL 00yUeHHs)

PaccmoTpeHo Ha 3acejaHuH
[eJaroru4ecKoro coBeTa
npoTtokoi Nel

« A7 » aBrycra 20 LAr.



HOSAICHUTEJIBHAS 3AIIUCKA
Pabouasi nporpamma pa3padoTaHa B COOTBETCTBHH €O CJIeAYIOIIHMH HOPMATHBHBIMH JOKYMEHTAMU:

1. OcHoBHas oOpa3zoBareapHas mporpamma cpeanero oomero oopasoanus MbOY «Jlumeii Nel86-«IlepcnextrBay [IpuBomkckoro paiiona
r. Kazanu;
2. Y4eOnsiit mnan MBOY «JIunei Nel86-«llepcnexruBa» [IpuBomkckoro paiiona r. Kazanu;
3. l'onmoBoit kanengapubiid yueOHbIi rpadhuk MbOY «JIumeit Nol86-«IlepcnextuBay [IpuBomkckoro paiiona r. Kazanu;
4. ITonoxenue o padoueit mporpamme neparora MbOY «Jluneit Nel86-«Ilepcnexktuay [IpuBomkckoro paiiona r. Kazanuy;
5. ®epepanbHblii NepeyeHb YYEOHHUKOB, PEKOMEHAYEMbBIX K HCIOJB30BAHUIO IMPH pealu3alii 00pa30BaTeIbHONW MPOrpaMMbl CPEIHEro OOIIero
o0Opa3oBaHMUs.

CoriiacHo y4e0HOMY IJIaHY HAa U3y4eHUe yuyeOHOro mpeamera «Dusuka» B o0beMe 00s3aTEIBHOIO MUHUMYMa COJIEpPaHUS OCHOBHBIX
o0pa3oBaTenbHBIX IPOrpaMM Ha 0a30BOM YPOBHE OTBOJIUTCS 2 4aca B Hezelnto, B 10 kimaccax — 68 yacos, B 11 kimaccax — 68 gacos, Bcero 136 u.

Kuaace KoanuecTBo Heaelb KoanuecTBO 4acoB KoauuecTBO 4acoB no
YyeTBepPTIM
10 34 68 1 yeTBepTH-16

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




ININIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMA YYEBHOT'O IPEJIMETA «®U3UKA»
HA YPOBHE CPEJJTHET'O OBIIIET'O OBPA30OBAHMUS (FA3OBbII YPOBEHD)
OcBoenne yueOHoro mnpeamera «®dusnka» Ha ypoBHE cpelnHero oouiero odpa3zoBaHus (0a30BbI ypOBEHB) JIOJDKHO OO0€CI€YMBATH JIOCTHKEHHE
CIICAYIOIIMX JTMYHOCTHBIX, METAIPEIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATBI
I'pasicoanckoe 6ocnumanue:
— ¢(hOpMUPOBAHHOCTb I'PAXKIAHCKON MO3ULIUU 00YYAIOIIErocst Kak akTUBHOT'O U OTBETCTBEHHOTO WIE€HA POCCHICKOIo 00IeCTBa;
— MPHUHATHE TPAJAUIIMOHHBIX 0OIICUEIOBEUECCKUX TYMAaHUCTUYECKUX U JIEMOKPATHYECKUX LIEHHOCTEH;
— rOTOBHOCTb BECTH COBMECTHYIO JI€ATEJIBHOCTh B HHTEPECAX TPaKIAHCKOI0 O0IEeCTBA, YYaCTBOBATh B CAMOYIIPABJICHUH B IIKOJIE M I€TCKO-FOHOILIECKUX
OpraHM3alusix;
— yMEHHE B3aUMOJIEHCTBOBATh C COL[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU € UX (DYHKLHUSAMHU U Ha3HAUCHHEM;
— T'OTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIBHOCTH.
Ilampuomuueckoe éocnumanue:
— ¢(hOpMUPOBAHHOCTH POCCHUICKON TPAKAAHCKON UICHTUYHOCTH, ITATPHOTH3MA;
— LIEHHOCTHOE OTHOLIEHHE K I'OCY1apCTBEHHBIM CUMBOJIAM; JOCTHKEHHUSIM POCCUMCKHUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHHUKE.
/yxoeno-npascmeéennoe 6ocnumanue:
— ¢(hopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMS;
— CITIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM
4uClIe B AEATEIbHOCTH YUEHOTO;
— OCO3HaHME JIMTYHOT'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOTrO OYyIyILETO.
Acmemuueckoe 6ocnumanue:
— 3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOTI'O TBOPUYECTBA, IPUCYLIETO PU3NYECKON HayKe.
Tpyoosoe socnumanue:
— MHTEpeC K pa3IndHbIM chepam NpodecCHOHATbHON 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;
— T'OTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 0071acTU (PU3MKHU Ha MPOTSHKEHUU BCEH JKU3HU.
JKonozuueckoe 6ocnumanue:
— c(hOpMUPOBAHHOCTb IKOJIOTUYECKOH KYIbTYphl, 0CO3HAHUE [NI00AIBHOI0 XapakTepa 3KOJIOIrMUECKUX IpoOIeM;
— IUIAHUPOBAHUE U OCYILIECTBICHHUE JEHCTBUI B OKPYKAIOLIEN Cpeie Ha OCHOBE 3HAHHUS LIEJIeW yCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA;
— pacIIMpEeHUe OMbITA JeSTeIbHOCTH SKOJIOIMUECKON HApaBICHHOCTH Ha OCHOBE MMEIOLIUXCSI 3HAHUN 110 PU3HKe
Ilennocmu nayunozo nosnanua:
— c(pOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;
— OCO3HAaHUE IIEHHOCTH HAyYHOW JesTeIbHOCTH, TOTOBHOCTh B IMpollecce H3y4yeHHMs (DU3MKH OCYIIECTBIATH IMPOEKTHYIO W HCCIEN0BaTEeNbCKYIO
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NEeSATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.
B mporecce AOCTHKEHHs] JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPaMMBI CPETHETr0 0O0Iero oOpa3oBaHus MO (PU3UKE Yy OO0ydarommxcs
COBEPIICHCTBYETCS 2MOYUOHANbHYIL UHMELIeKN, TIPEIONAralomuil cOpMUPOBAHHOCTD:
— CamMoCco3HaHus, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHUMAaTh CBOE OMOIMOHAIBHOE COCTOSHHE, BHJIETh HANpPAaBICHUS pPAa3BUTHS COOCTBEHHOU
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;
— camope2ynuposanisl, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIIOCOOHOCTH aIalTUPOBATHCS K
SMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
— BHympenHel Momueayuu, BKIIOYAIONIeH cTpeMJIeHHEe K JOCTHXKEHHIO 1IEJIM U YCIeXY, ONTUMHU3M, HHULIUATUBHOCTb, YMEHUE JIEMCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEI;
— smnamuu, BKIIFOYAIOIIEH CITOCOOHOCTh MOHUMATh ASMOIIMOHAIBHOE COCTOSIHUE JIPYTHX, YIUTHIBATh €r0 MPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;
— COYUAILHBIX HABLIKOG, BKIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C JPYTUMH JIFOJABMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M pa3peimiaTh
KOH(JIMKTHI.
METAINPEJMETHBIE PE3YJIbTATDBI
YHuBepcaibHble NO3HABATE/IbHbIE /1€iiCTBUA
ba3zoevie nozuueckue oeiicmeus:
— CaMOCTOATEIbHO (OPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIEMyY, pacCMaTpPUBaTh €€ BCECTOPOHHE;
— OTIPEIEIIATH LEIH ACSITeIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS,
— BBIABIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMATPUBAEMBIX (DU3MUECKUX SIBICHUSIX;
— pa3pabareIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAJIM3a HMEIOIIUXCSI MATEPHAITLHBIX U HEMATePHAIBHBIX PECYPCOB;
— BHOCUTb KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB II€JISIM, OLIEHUBATh PUCKH MOCIEICTBUN AESITETbHOCTH;
— KOOPJIMHUPOBATH U BBHITIOJIHATH Pa0OTY B YCIOBUAX PEATHHOTO, BUPTYAITHHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
— pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
bazoevie uccnedosamenvckue oeiicmeus:
— BJIaJIeTh HAYYHON TEPMUHOIIOTHUEH, KIFOUEBBIMU OHATUAMHU U METOJaMH (PU3NUIECKON HAYKH;
— BIIAJICTh HABBIKAMH y4E€OHO-HCCIIEIOBATEIHCKON U MPOEKTHON JEATEILHOCTH B 00J1aCTH (PUBHUKH; CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJIOB pelIeHHs 3a1a4 (U3ZUUECKOTO COACPKAHUS, IPUMEHEHHUIO PA3TUYHBIX METO/IOB TTO3HAHHUS,
— BIAJCTh BUAAMH JIEATEIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHMs, €r0 HWHTEPIpETAIluH, MPeoOpa3oBaHUI0 W MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX
CUTYaIUsX, B TOM YHCIIE MIPH CO3JJaHIH YI€OHBIX IPOEKTOB B 007acTU (DU3HKHY;
— BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U W aKTyaIM3WPOBATh 3aJ1a4y, BBIIBUTATh TUIIOTE3Yy €€ PEIIeHUs], HAXOIUTh apTyMEHTHI JIJIsl 10Ka3aTeIbCTBA
CBOUX YTBEPXKACHHH, 3a7aBaTh NapaMeTPbl U KPUTEPUH PEILICHNUS;
— aHAJIM3UPOBATH TIOJYUYCHHBIE B XO/I€ PEIICHHS 3aJa4H PE3YIbTaThl, KpUTHYECKH OIIEHHBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;
— CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DU3HKHY;
— J1aBaTh OIIEHKY HOBBIM CHUTYaIlUsSM, OLICHUBATH IPHUOOPETEHHBIN OMBIT;



— YMETh EePEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00J1aCcTh KU3HEIEATEIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

— BBIJIBUTATh HOBbIE UJICH, ITPEJIaraTh OPUTHHAIILHBIC MTOIXO0/IbI U PEILICHUS; CTABUTH MPOOJIEMbI U 331a4H, IOMYCKAIOIINE ajJbTepPHATUBHBIEC PEIICHUS.

Paboma c ungpopmavueri:

— BJIaJIeTh HaBBbIKAMU TOJy4YeHHUs HH(pOpManuu (U3UYECKOTO COACPNKAHMS W3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IMOUCK,
aHaJN3, CHCTEMATU3AIUI0 U HHTEPIPETAINIO HHPOPMALIUY PA3TUYHBIX BUIOB U ()OPM MPE/ICTABICHUS;

— OLIEHUBATh JOCTOBEPHOCTb HH()OPMALINY;

— HWCIOJIB30BaTh CPEACTBA MH(DOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3aa4 ¢ coOnrofeHreM TpeOOBaHUIl 3PrOHOMUKH, TEXHMKH O€30MacHOCTH, TMTHEHBI, pecypcocOepeskeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0E30MaCHOCTH;

—CO3/1aBaTh TEKCThl (U3NYECKOTO COJEpKaHHsA B PpazNUyHbIX (opmarax ¢ y4€ToM Ha3HaueHus HHQOpPMAIMM U ILEJIeBOM ayIuTOopuu, BbIOHpas
ONITUMAJIEHYIO (POPMY NIPEJCTABICHNUS U BU3yaTH3alHU.

YHuBepcajibHble KOMMYHHUKATHBHBIE 1€ CTBHUS
Obwenue:

— OCYIIECTBIIATH 00IIIeHNE Ha YpOoKax (PU3UKH U BO BHE-YPOUHOMH AESITETbHOCTH;

— pacno3HaBaTh HNPEAIOCHUIKM KOH(DIUKTHBIX CUTYallui U CMAT4aTh KOH(MIUKTHL,

— pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmnasn oeamenpHoOCHb:

— MOHUMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHHOW U MHAUBUAYaJIbHON pabOTHI;

— BBIOMPATh TEMATHUKY U METOABI COBMECTHBIX JACHCTBUM, C YUETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH Ka)kI0TO YieHa KOJUICKTHBA,

— MNPUHUMATh IIEJId COBMECTHOM JAESTEeNbHOCTH, OPTaHU30BBIBATH W KOOPAMHHPOBATH ACUCTBUA MO €€ JOCTHIKEHHUIO: COCTaBISATh IUIAH JEHCTBHIA,
pacrnpeiensaTh poyid ¢ yu€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIa/la M KAXI0TO YYaCTHHKA KOMAHIbI B OOIIMI pe3yabTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;

— MpejuiaraTb HOBbIE NIPOEKTHI, OLIEHUBATh UIEU C TIO3UIIMHM HOBU3HBI, OPUTHHAILHOCTH, TPAKTHUECKON 3HAYMMOCTH;

— OCYIIECTBIIATH MO3UTUBHOE CTPATETUUECKOE MOBEACHHUE B PA3IMUHBIX CUTYAIUSIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.
YHuBepcanbHble peryJsiTUBHbIE 1eliCTBUS

Camoopzanuzayusa:

— CaMOCTOSATEIBHO OCYILECTBIAThH M03HABATENbHYIO JAESITEIbHOCTh B 00J1aCTH (PU3MKU U aCTPOHOMUHU, BBISBIATH POOJIEMBI, CTaBUTh U (GOPMYIUPOBATh
COOCTBEHHBIE 33/1a4H;

— CaMOCTOATEIBHO COCTAaBJIAThH IJIAH PEIICHUs PAcUETHBIX W KAYECTBEHHBIX 3aJ]ay, IJIaH BBINOJIHEHUS MPAaKTUYECKON paboThl ¢ y4€TOM HMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTEHUIA;

— J1aBaTh OLIEHKY HOBBIM CUTYaIIUsM;

— pacIHpsATh PaMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIA;

— Jlef1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;

— OLIEHUBATh IPUOOPETEHHBIN OTIBIT;



— croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO J3PYIUIMU B 00NacTH (PU3MKH, MOCTOSHHO IOBBIIIATH CBOW 00pa30BaTENbHBIA U KYyJIbTYPHBIH

YPOBEHb.
Camokonmpos:

— JIaBaTh OIICHKY HOBBIM CUTYAIlHsIM, BHOCUTh KOPPEKTUBHI B ACATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIETISIM;

— BJI4/IETh HaBbIKAMU [103HABATEJIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI M MBICIUTEIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
MCTIOJIB30BaTh MPUEMBI pe(IIeKCHUN IS OLIEHKH CUTYaIH, BEIOOpA BEPHOTO PEIICHUS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS [0 UX CHIKEHHIO;

— MPUHUMATH MOTHBBI H apTYMEHTHI IPYTHX IPU aHAIN3€E PE3YIbTaTOB S TEILHOCTH.

Ipunamue cedsn u opyaux:

— MPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

— NIPUHUMATh MOTHUBBI M apT'yMEHTBI IPYTUX IPU aHAINU3€ PE3YIbTaTOB JIEATEIbHOCTH;

— MPHU3HABATh CBOE MPABO M MIPABO JIPYTUX HA OIIHOKH.

NNPEJMETHBIE PE3YJIBTATHI
10 kiacc
B nponecce u3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 ki1acce y4eHUK HAyUUTCS:

— IEMOHCTPUPOBATh HA IPUMEPAX POJIb U MECTO (PU3MKH B OPMHUPOBAHUHN COBPEMEHHON HAYYHOUH KapTHHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOH 1A TEIbHOCTH JIIOCH;

— YYUTBIBAaTh TPAHUIBl IPUMEHEHUS W3YYEHHBIX (DU3MUYECKHX MOJEJICH: MaTepualibHas TOYKA, WHEPLUHUAIbHAS CUCTeMa OTcuéra, abCOMOTHO TBEPHOE
TeJO, UJeaJbHbIN ra3; MOJEIU CTPOSHUS ra30B, KUIKOCTEH M TBEPBIX TEJ, TOUSUHBIN SJCKTPUUECKUN 3apsi/l NPy pelleHun Gpu3nyeckux 3aaad;

— pacrno3HaBaTh (U3WYECKUE SBICHUS (IIPOIECCH) U OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJSIPHO-KHHETHYECKOH TEOPUU CTPOCHUS
BEUIECTBA U 3JIEKTPOJMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHUe TeJ, JBUXKEHHE II0
OKPY>KHOCTH, WHEPIHs, B3auMoJieiicTBre Tei; nuddy3ns, OpOyHOBCKOE IBH)KEHUE, CTPOSHHUE KUAKOCTEH U TBEPIBIX Tell, M3MEHEHHEe 00bEMa Tel
IIpY HarpeBaHUM (OXJaXJICHUH), TEIJIOBOE PaBHOBECHE, MCIApEHUE, KOHJEHCAlMs, IUIaBJIeHUE, KpUCTAIIU3alus, KUIIEHUEe, BIaKHOCTh BO3/Y Xa,
MOBBIIICHUE JABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYE, CBS3b MEXKIY MapaMeTpaMH COCTOSHUS raza B H30IMPOIECCax; dICKTPU3AIHS
TeJ, B3aUMOJIEHCTBHE 3aps/I0B;

— ONKCHIBATh MEXaHWYECKOE JIBIDKEHHE, UCTIONB3Ys (PU3MUYEeCKHe BETMUYNHBI: KOOPAMHATA, ITyTh, IEpEeMEINIeHIe, CKOPOCTh, YCKOPEHHE, Macca Tela, Chia,
UMIIYJIbC Tella, KUHETHYeCKas SHeprus, MOTEHIMaJIbHas SHEeprus, MexaHuueckas paboTa, MEXaHWYecKas MOIIHOCTb; NMPH OMUCAHWU MPABUIIBHO
TPAaKTOBaTh (YU3NYECKUN CMBICT UCIIONB3YyEeMBIX BEIMYMH, UX 0003HAUCHHS W €AMHUIIBI, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PH3HUECKYIO
BEJIMYHMHY C JPYTUMH BEITMUYNHAMM;

— ONUCHIBATh W3YYCHHBIC TEIIJIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SBICHUS, HCIIONB3Yys (pU3MYECKHe BETUYHMHEL: JaBlICHUE Ta3a, TeMIepaTypa, CpeaHsis
KMHETHYeCKasi SHEPTUs XaO0THYECKOI0 JIBMKEHUS MOJIEKYI, CpelHEeKBaApaTUyHasi CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs YHEPT U,
paboTa raza, KO3QQHUIHEHT MMOJIE3HOTO EHCTBUS TEIUIOBOTO ABUTATENS; IPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3WUYECKUI CMBICT UCTIOIB3YEeM bIX
BEJIMYMH, X 0003HAYECHUS U €AMHHULIbI, HAXOIUTh (POPMYIIBI, CBA3BIBAIONINE JaHHYIO (DU3MUECKYIO BEIHUUHY C APYTUMHU BEIHUYHUHAM;

— ONKCHIBAaTh M3YYECHHBIC OJJIEKTPHUECKHE CBONCTBA BEHIECTBA M DJIEKTPUUYECKHE SBICHHS (MIPOIECCHI), WCIONB3Ys (U3NYECKHE BEITHYMHBL:
AJIEKTPUUECKUI 3apsisi, IJIEKTPUUECKOe I0je, HAMpPsHKEHHOCTHh MMOJIS, MOTEHIMAJ, PAa3HOCTh MOTEHLMATOB; NMPH ONMHUCAHUM MPABUIBHO TPAKTOBATh
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(bu3MYeCKUil CMBICI UCTIONB3YyEMBIX BETMYMH, UX 0003HAYCHUS U €IUHMIIBI, YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIONINE JAaHHYIO (PU3NUYECKYIO BEMYHHY C
JOPYTMMHU BEIMYUHAMU;

— aHAJIM3UPOBATH (PU3NYECKHUE MPOLECCHl U SIBJICHHS, UCIOb3Ys (PU3MUECKUe 3aKOHBI M MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, I, 11 u Il 3akonsl
HploTOHA, 3aKOH COXpaHEHMsSI MEXAHMYECKOW DSHEpruu, 3aKOH COXPAHEHHMs UMIYJbCa, MPUHLUII CYNEPHO3ULUH CHJI, MNPUHLMII PaBHOIPABUS
MHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHENH KMHETUYECKON 3HEepruu
TEIUIOBOTO JIBWKEHHS MOJIEKYJ C aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIi 3aKOH TEPMOAWHAMHKH; 3aKOH COXPAHEHUS AIEKTPUUYECKOTrO 3apsa, 3aKOH
Kyinona; npu 3ToM pazianyaTh CI0BECHYIO (OPMYIMPOBKY 3aKOHA, €0 MATEMaTUYECKOE BhIPAKEHHUE U YCIIOBUS (TPaHULlbl, 00JaCTH) IPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIC NMPHHLMUIIBI ACHCTBHUS MAIlWH, MPUOOPOB M TEXHWYECKUX YCTPOWCTB; pa3iMyaTh yCJIOBUS MX O€30MacHOTO MCIOJIb30BAHUS B
[IOBCETHEBHOH JKU3HU;

— BBITNIOJHATD AKCHEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UUECKUX SBICHUN M MPOIECCOB, C UCMOIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH: MPH 3TOM
(bopmynupoBaThk IpobdiaeMy/3afady U TUNOTE3y y4eOHOIro SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 IIPEUIOKEHHOI0 000py10BaHNUS; IPOBOAUTH OIBIT U
(GhOopMyIIMpPOBATH BBHIBOJIBI;

— OCYILIECTBIIATh MpsIMble M KOCBEHHbIE M3MEpEHHs] (PU3MUECKUX BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJIbHBINA CIIOCOO M3MEPEHMs U HCIOJIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHNN;

— HCCIJIEZIOBAaTh 3aBUCHUMOCTH MEXAY (U3MYECKUMH BEJIMYMHAMHU C MCIIOJIB30BAaHMEM MPSIMbIX H3MEPEHHUIl: MPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY,
(buKCUpOBaTh PE3yAbTATHl TMOIXYYEHHOW 3aBHCHMOCTH (DM3MYECKMX BEIMYMH B BUAE TaOMUIl W TpaduKOB, AENaTh BBIBOJBI IO pE3yJbTaTaMm
HCCIIE/I0BaHMUS;

— co0roaTe mpaBwiia 0€30IacHOTO TpyAa NpU TPOBEICHUHM HCCIEAOBAHMA B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HMCCIIEOBATEIBCKON U
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOICTB U JIAOOPaTOPHOr0 000PYI0BAHUS;

— peuath pacu€THbIE 33/1a4d C SIBHO 3a/laHHOM (PM3WYECKOW MOJEINBI0, UCHOJb3Ys (U3NYECKUE 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHAIW3a YCIIOBUS
3aJjauu BbIOMpPATh (PU3UYECKYIO MOJENb, BBLACIATh (PU3UUECKUE BEIUYMHBI U (OPMYJIbl, HEOOXOAUMBIE Ul €€ pelleHHs], POBOAUTh PACUETHI U
OLIEHHUBATh PEAIbHOCTD MTOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIUUNHBI,

—pemarb KayeCTBEHHBbIE 3a/layd: BBICTpauBaTh JIOTMYECKH HENPOTHUBOPEUYMBYIO LEMOYKY pPACCY)KIECHUH C ONOpPOHM Ha MW3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

— HCIIONIb30BaTh MPU pEIIeHUH Y4eOHBIX 3a/a4 COBPEMEHHble MH(POPMAllMOHHbIE TEXHOJOTHM JIS TOHMCKA, CTPYKTYpPHUPOBAaHUS, WHTEPHpPETALUU U
Mpe/ICTaBICHNs] yYeOHON W HAay4YHO-TIONYJIAPHOW HMH(POpPMAIUH, MOJYyYEHHON W3 PA3JINYHBIX UCTOYHUKOB; KPUTUUYECKH aHAIM3UPOBATh MOTY4aEMYIO
nH(pOpMaINIo;

— NPUBOAUTHL NPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOexHbIX Yy4EHBIX-(U3UKOB B pa3BUTHUE HAyKH, OOBSCHEHHUE IPOILIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTH;

— HCIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKE B IOBCEIHEBHOM KHU3HU i1 oOecrnedyeHus Oe30MacHOCTH IMpH oOpallleHuu ¢ MpudopamMu U
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHsI 3I0POBbsI U COOJIIOICHUS. HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarollel cpere;

—paboTaTh B TpYMIE C BBHINOIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh PabOTy IPYIIbI, PallOHAJIBHO pacHpelesaTh 00sS3aHHOCTH U
IJIaHUPOBATh JEATENBHOCTh B HECTAHJIAPTHBIX CHUTyallUsAX, AJEKBAaTHO OLIEHHMBAaTh BKJIAA KaXJOTO W3 YYaCTHUKOB TIPYyNIbl B pELICHUE
paccMaTpuBaeMOU MPOOIEMBI.



11 kiace
B npornecce n3yuenus kypcea ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ydeHUK HAyUUTCS:

— JIEMOHCTPUPOBATh Ha IPUMEPaxX poJib U MECTO (PU3MKH B (OPMUPOBAHUHN COBPEMEHHON HAyYHOM KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUIECKON JACSITEILHOCTH JIOACH, IIEIOCTHOCTh U €IMHCTBO (PH3NUECKON KAPTHUHBI MHUPA;

— YUUTBIBaTh I'PAHUIbl MPUMEHEHUS H3YYEHHBIX (DU3MYECKMX MOJEJEH: TOYEUHBIN 3JIEKTPUUECKUI 3apsij, Jyd CBeTa, TOYCUHBIH HCTOYHUK CBETa,
sepHas MOJIeIb aTOMa, HYKJIOHHAsI MOJIe b aTOMHOTO Spa P pelIeHuH (pu3nyecKux 3aaay;

— pacro3HaBaTh (pU3MYECKUEe sBJIEHUS (Ipolecchl) U OOBSCHATh MX HAa OCHOBE 3aKOHOB 3JICKTPOJMHAMMKM M KBAaHTOBOW (DM3MKH: 3JIEKTpHUYECKas
IIPOBOJUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas MHIAYKUUS, NE€UCTBUE
MarHuTHOT'O I0JI Ha MPOBOJHUK C TOKOM U JBMOKYILUICS 3apsill, I€KTPOMarHUTHbIE KoJeOaHHs U BOJIHBL, IPSIMOJIMHENHOE PaclpOCTPaHEHHUE CBETA,
OTpa)KeHHE, MperIoMIIeHHe, WHTepdepeHIys, Audpakius U MoIspHU3alus CBETa, AUCHepcust cera; (orodnekTpudeckuil 3ddext (poTorddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTpa aToMa BOJOPOAA, ECTECTBEHHAsI U UCKYCCTBEHHAs paiMOAKTHBHOCTb;

— OIKChIBaThb H3YYEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKHE, 3JIEKTPUUYECKYIO IPOBOAMMOCTh PpA3IUYHBIX Cpel) U
3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI), UCHONb3Yys (PU3MUECKHE BEIMYMHBL: IEKTPUUECKUH 3apsijl, CUIa TOKA, JJIEKTPUYECKOE HANpsKEHHUE,
AJIEKTPUYECKOE COINPOTUBIIEHUE, pa3HOCTh moTeHuuanos, JJIC, pabora TOoka, MHAYKLUUS MarHuTHoro mosisd, cuwia Awmmepa, cuna Jlopenna,
MHAYKTUBHOCTb KaTYIIKH, SHEPIUs 3JEKTPUUECKOr0 U MAarHUTHOTO MOJIeH, Mepuoa W 4yacTora KosiebaHui B KojeGaTeIbHOM KOHTYpE, 3apsa] U cujia
TOKa B TPOIECCe TapMOHHYECKUX AIIEKTPOMArHUTHBIX KojeOaHMid, (JOKYCHOE PAacCTOSHWE M ONTHYECKAs CHJIA JIMH3bI, MPH OMUCAHWUU TPABUIBHO
TPAKTOBaTh (PM3MUECKUI CMBICI UCHOJIb3yEeMbIX BEJIMYMH, X 0003HAUCHMS U €AMHHUIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTMMH BEITMYMHAMY;

— ONIMCBIBATh U3yUEHHbIE KBAHTOBBIE SIBJICHMSI U MPOLIECCHI, UCIOIb3Ys (PU3NUYECKHE BEIMUYMUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, HHEPIrUs U HUMIYJIbC (POTOHA, MEPUOJ MOJypaclana, dHEPrus CBSA3M AaTOMHBIX sJiep; NPU ONUCAHUU MPABHIBHO TPAKTOBATH
(bu3nyeCKuil CMBICI UCTOIb3YEMbIX BEJIMYMH, UX 0003HAUYECHUS U €TUHUIIBI; YKA3bIBATh (DOPMYIIbI, CBS3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C
IPYTMMU BEIMYMHAMM, BBIYUCIATH 3HaU€HUE (PU3NUECKOM BEIMUNHBI;

— aHAIM3HUPOBATh (PU3MYECKHUE MPOLECCHl M SBIEHUS, MCIONb3ys (U3MUECKHE 3aKOHBl M HPUHIMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U
MapaJUIEIbHOTO COEUHEHNS IPOBOAHUKOB, 3aKOH /[Koyns—IJIeHna, 3aK0H 3J€KTPOMarHUTHOW MHAYKIIMH, 3aKOH IIPSIMOJIMHEWHOIO PACIIPOCTPAHECHUS
CBETa, 3aKOHbI OTPa)XKEHUS CBETAa, 3aKOHBI MPEIIOMJICHHs CBETa; ypaBHeHHME OiHIITeHHa Uit (hoTodddexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXPAaHEHUS UMITYJIbCA, 3AKOH COXPAHEHUs DJIEKTPUYECKOT0 3apsA/ia, 3aKOH COXPAaHEHUsI MaCCOBOTO YMCIIA, ITOCTYNaThl bopa, 3aK0OH paJuoaKkT UBHOTO
pacmazna; Npud 3TOM pas3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXKEHME M YyCIOBHs (TpaHMIbI, 00JacTH)
MIPUMEHUMOCTH;

— OIPENENATh HANPABICHUE BEKTOPA HHIYKIIMM MAarHUTHOTO 10JIs1 IPOBOJAHUKA C TOKOM, cviibl Ammepa u cuisl JlopeHia;

— CTPOUTH U ONHCHIBATh N300pakeHNE, CO3/1aBaEMOE IJIOCKUM 3€pKaJoM, TOHKOH JIMH301;

— BBITNIOJHATH YKCIEPUMEHTHI MO0 UCCIIEAOBAHHUIO (PU3UUECKUX SBICHUN M MPOLECCOB, C UCIOIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHHI: MPU 3TOM
dbopMynrpoBath npobaemMy/3aayy U TUIOTE3y Y4eOHOr0 IKCIEPUMEHTa; COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOT0 000py/A0BaHNUs; POBOUTH OMBIT U
(bopMyIHpOBaTH BBIBOABI;



— OCYIIECTBIIATh MpsIMble M KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIHYMH; MPU 3TOM BBHIOMpATh ONTUMAIBHBIM CIOCOO M3MEPEHHUs U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHU;

— HCCIJIEZI0BAaTh 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH C HCHOJIB30BAHHUEM IPSIMBIX M3MEPEHMH: NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATbH
Pe3yabTaThI MOJYYSCHHOH 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOIUI] U TpaHKOB, AETaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIETOBaHMUS;

— co0o1aTh MpaBuiaa 0€30macHOro TpyAa IPHU IPOBEJEHUM HCCIENOBAaHUN B paMKax yuyeOHOro HKCIEPUMEHTa, y4yeOHO-HCCIIeI0BAaTENIbCKOW U
MPOEKTHOH JEATENbHOCTH C UCIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTopHOTro 000pyAOBaHHUS;

— pemaTh pacuéTHbIC 3a/a4M C SIBHO 3aJaHHOM (M3UYECKOM MOJENbI0, UCHONb3ys (U3NYECKHE 3aKOHBl M NPHUHLMIIBI;, HA OCHOBE aHAJIM3a YCJIOBUS
3aaun BbIOMpPATh (DU3MYECKYI0 MOJENb, BBLACTATh (PU3UUECKUE BEIUYMHBI U (OPMYIBI, HEOOXOIUMBIC M €€ PeLIeHHs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEATILHOCTH [TOJyYEHHOI'O 3HaUeHUs (PU3MUECKOM BEIUUUHBI;

—pelark Ka4yeCTBEHHBIC 3aJa4yd: BBICTPAMBATh JIOTMYECKM HEIPOTUBOPEUMBYIO ILENOYKY pAaCCYKICHHM C OIOpOM HAa W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SABICHMUS;

— HCIIONIB30BaTh NPU pEIICHUH Y4YeOHBIX 3a/a4 COBPEMEHHbIE MH(POPMALMOHHBIC TEXHOJOTHH MJIS TOWCKA, CTPYKTYPHPOBAHHUS, MHTEPIIPETALMH U
IIPEJCTaBICHNUs Y4eOHON M HayYHO-TONYJISPHOW MH(OpMAIMK, MMOJYYCHHON U3 pa3IMYHbIX MCTOYHMKOB; KPUTHUECKU aHAJIU3UPOBATh MOIY4aeMyIo
nHpOpMAIHIO;

— OOBACHATH NPUHLMUIIBI IEHCTBUS MAlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB; pa3nyaTh yCIOBHs X OE€30MIaCHOIO MCIOJIb30BaHUS B ITOBCETHEBHOM
KU3HU;

— NIPUBOJUTH IPUMEPBI BKIJIAJAa POCCUUCKUX U 3apyOekHbIX yYEHBIX-(DU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYXKAIOLIEr0 MUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

— HCIOJIB30BaTh TEOPETHUYECKHE 3HaHMA MO (U3MKE B IOBCETHEBHOM XM3HM JUIsl oOecriedeHus Oe30MacHOCTH INpH OOpallleHuu C NpudbopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, AJIi COXPAHEHUS 310pPOBbs U COOIIOACHNS HOPM IKOJIOTUYECKOTO MMOBEJCHUS B OKPY’KaIOIIEH CpeIe;

—paboTaTh B IpyNIE C BBINOJHEHUEM DPA3JIUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTh PadOTy TPYMIIbL, PALMOHATIBHO paclpelessaTh OOsI3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aICKBAaTHO OLIEHUBATh BKJIAJ KaXI0T0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE PaCCMATPUBAEMOMN
pOOJIEMBI.



COJIEP)KAHUE YUYEBHOI'O TIPEIMETA «®HU3UKA» (FA30BbI YPOBEHD)
10 kaace
PA3JIEJ 1. PU3UKA U METObI HAYYHOI'O ITIO3HAHMUSA
®uzuka — Hayka o npupoae. Haydunsle MeToabl MO3HAHUS OKPYXKAIOIMIEro MUpa. Poib 3KCnepuMeHTa M TEOPHHM B MPOLECCE MO3HAHUS IMPUPOIBL.
DKcIepuMeHT B (hU3HKe.
MonenupoBanue Gpu3andeckux sBICHUIN U mporeccoB. Hayunble runote3sl. Ou3nueckre 3aKOHbI U TEOPUH. | paHUIBI TPUMEHUMOCTH (DU3MUECKUX
3aKOHOB. [I[pHIUIT COOTBETCTBUSA.
Ponb 1 MecTo hu3uku B GopMUPOBAHUN COBPEMEHHOM HAyYHOU KApTUHBI MUPA, B IPAKTUYECKON AESITETbHOCTU JTIOACH.
Hemoncmpayuu
1. AnanoroBsie U U(GPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKU.
PA3JIEJ 2. MEXAHUKA
Tema 1. KunemaTuka
Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBMKeHUs. Cuctema otcuéra. Tpaekropus.
[lepemernienne, cKOpoCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTepUalibHOM TOYKH, MX MPOEKIUH HA OCH CHCTEMbI KOOPAMHAT.
CrnoxeHue nepeMerieHui U CJI0KeHNe CKOPOCTEH.
PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSAMOJUHEIHOe NBIKEHHE. ['paduKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IMYTH U MepeMelleHus
MaTepUaIbHOU TOUKHU OT BPEMEHHU.
CBoboaHoe nazeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.
KpuBonmHueliHoe nBuXeHUE. [[BHKEHHE MaTepuaIbHOM TOYKH IO OKPYKHOCTH € ITOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAS
ckopocTts. [leproa u yactota obpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: CuuoMeTp, ABMKEHUE CHAPSJIOB, LIETIHbIE U PEMEHHBIE MTepeaayu.
Hemoncmpayuu
1. Monenb cucteMbl 0TCU€Ta, MIUTFOCTPALls KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.
2. IIpeoOpa3oBanue IBUKEHUHN C HCIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
3. [lageHue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
4. HaGnroeHue IBUKEHUS Tela, OpPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
5. U3mepenne yckopeHust CBOOOHOTO TTaICHUS.
6. HannpaBiieHue CKOpOCTH MPH IBUKEHUH 110 OKPY’KHOCTH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
1. 3y4yeHne HEpaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.
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2.MccnenoBanne COOTHOILIECHUS MEXY MYTAMH, MIPOUJEHHBIMHU TEJIOM 3a MOCIEA0BaTelIbHbIE PaBHBIE TPOMEKYTKHA BPEMEHH MPU PABHOYCKOPEHHOM
JBH>)KEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

3. 3y4yenue IBM>KEHUS IIApUKA B BA3KOM KUJKOCTH.

4. VI3ydeHue NBUKEHUS TeJa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[Ipunnun otHocuTenbHOCTH 1'anunes. [lepssoiii 3akoH HeroToHa. MHEepruanbHbele CHCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepnosuiiuu cwi. Bropoii 3akon HbroToHa mis maTepuanbHOW TOUkW. TpeTuid 3akoH HbroTOHA 1711 MaTepuaibHbIX
TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxeHus, kadenusi). Cuna tpenust. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBXEHHS U cuiia TpeHus nokos. Koapdunuent
TpeHust. Cuiia CONPOTUBIIEHUS NPU ABM)KEHUU TeJla B )KUJIKOCTH WJIU Ta3e.

[ToctynarensHoe U BpaliareibHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoMeHT cuiibl OTHOCUTENIBHO OCH BpaueHus. [Inedo cunel. YcnoBus paBHOBecHs TBEPAOIO Tela.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: NOAILNIHAKY, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu

. SIBneHue uHepLUuHu.

. CpaBHeHHE MacC B3aMMOICUCTBYIOIIHNX TEJ.

. Bropoit 3akon HeroToHa.

. U3mepenue cui.

. CiioxeHnue cu.

. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiii.

. HeBecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUU.

. CpaBHEHUE CUJT TPEHUS TOKOSI, KAUEHUS M CKOJIbKEHMUS.

. YcnoBust paBHOBecUsl TBEPAOTro Tena. Buibl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

1. 3ydyenue aBuxeHust Opycka Mo HaKIOHHOW TUIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKMHE U PE3UHOBOM 00pasile, OT UX AepopMaliyH.

3. UccrnenoBanue yclIOBUN paBHOBECUS TBEPIOTO TeJa, UMEIOLIETO OCh BPAICHHUS.

Tema 3. 3akoHBI COXpaHEeHUS] B MEXaHUKe

Nmmynbe MaTepuanbHON TOYKH (TeNa), CUCTEMBI MaTepUaIbHBIX TOUYEK. VIMIyIbC CUITBI M U3MEHEHHE UMITYJbCca Tela. 3aKOH COXPAHEHUS UMITYJbCa.
PeaxTnBHOE ABMKEHIE.

PaGota cubl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KHHETHYECKON SHEPTUH.

[TorenuuanpHas sHeprus. [loTreHnuanpHast SHeprus ynpyro n1ehopMUpOBaHHON MPYXUHBIL. [loTeHIIMaIbHAS YHEPTHUS Tella BOINU3H MOBEPXHOCTU 3EMITH.

O 001N DN B~ WK =
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[ToreHuanbHble ¥ HEMOTEHIMAIbHBIE CUJIBl. CBs3b pabOTHl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM PHEPruU CHCTEMBI Tell. 3aKOH
COXPAHEHHUS MEXaHUUECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpouicmea u npaKkmuyeckoe npumeHenue . BOAOMET, KONEpP, NPYKUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Hemoncmpayuu

1. 3akoH coxpaHEHMs UMITYJIbCA.

2. PeakTUBHOE OBM)XEHUE.

3. Ilepexon NOTEHIMATIBHON SHEPTHUH B KHHETHUYECKYIO U 0OpaTHO.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot

1. U3yuenne abCoIFOTHO HEYIIPYTOTO yAapa ¢ HIOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

2. UccnenoBanue cBsi3u pabOTHI CHIIbI C ©3MEHEHHEM MEXaHUYECKOM SHEPruu Tella Ha MpUMEpPe PacTHXKEHUS! PE3UHOBOIO XKIyTa.

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

Tema 1. OcCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpHH

OCHOBHBIE TTOJIOKEHHSI MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH U MX ONMBITHOE 00ocHOBaHME. bpoyHoBckoe aBmwkenue. Auddysus. Xapakrep ABIKEHUS
Y B3aUMOJICHCTBUS YACTHI] BellecTBa. MOJENU CTPOCHUS Ta30B, JKUIKOCTEH M TBEPABIX Tell U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso BewectBa. [loctosnnas ABorapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uzaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KMHETUYECKOM TEOpHM HA€aIbHOro rasza. AOCOJIOTHAs TeMIeparypa Kak Mepa
CpellHe KMHETHMYECKOW SHEpPruM TEeIIOBOro ABWKeHUs yacTul rasza. lllkana temneparyp KenbBuna. ['a3oBble 3akoHbI. YpaBHeHne MeHaeneeBa—
Knanetipona. 3akon [lampToHa. M3ompomecchl B HOEaTbHOM Ta3e C IMOCTOSIHHBIM KOJHMYECTBOM BemiecTBa. ['paduueckoe mpencTaBiieHUE
M30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: TepMOMETp, 6apomeTp.

Hemoncmpayuu

1. OnbITHI, TOKa3BIBAIONIUE JUCKPETHOE CTPOCHUE BEIIECTBA, GOTOrpaduu MOJIEKYJT OPraHUYECKUX COCTUHECHHI.

2. OnbiThl 0 AU( Y3UH KUAKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBHKECHHSI.

4. Monens onbita HlTepHa.

5. OnbIThI, TOKA3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

6. MoJens, niunocTpupytoniasi Ipupoay AABJICHUS ra3a Ha CTEHKH COCYAA.

7. OnBIThI, UJUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UAECATBLHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut

1. Onpenenenrie Macchl BO3/lyXa B KJJAaCCHONW KOMHAaTe Ha OCHOBE U3MEpPEeHH 00bEMa KOMHATHI, 1aBJICHUS M TEMIIEpaTyphbl BO3AyXa B HEM.

2. UccnenoBanue 3aBUCMMOCTH MEXy TapaMETPaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. OcHOBBI TEPMOANHAMHUKH

Tepmoaunamuyeckass cuctemMa. BHYTpeHHSS SHEprus TEPMOAMHAMUYECKOH CHCTEMBI M CIOcoObl €€ m3MeHeHus. KonmdecTBo TEroTsl M padoTa.
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BHyTpeHHs 3HEprusi 0IHOATOMHOI'O WJEaJIbHOTO raza. Buapl Teronepenadu: TEIIONPOBOAHOCTh, KOHBEKIMS, U3IyUeHHE. Y Ie]bHAas TEIUIOEMKOCTh
BeniecTBa. KoamuecTBo TEMIOTHI pU TEIIONEpEaaye.

[Tonstue 06 anuadbaruom nporuecce. [lepBolil 3akoH TepMoanHaMuky. [IpruMeHeHre nepBoro 3aKkoHa TEPMOAMHAMUKH K M3omponeccam. I'papuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoanHamuku. HeoOpaTuMocTs nmpoiieccoB B IpUpoO/IE.

TennoBele MamuHbl. [IpuHIMNBEl nedcTBUS TEIIOBbIX MamiuH. IIpeoOpa3zoBanus sHepruu B TemaoBbix MamuHax. KIIJ[ TemmoBoit mMammubl. [{ukn
Kapno u ero KIIJI. Dxonorudeckue mpo0aeMbl TEIIIOIHEPTETHKH.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: IBUraTellb BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAWIBHUK, KOHAUITUOHED.

Hemoncmpayuu

1. I3MeHeHne BHYTpEeHHEH SHEPTUU TeJla IPU COBEPILIEHUH pabOTHI: BBUIET MPOOKU M3 OYTBUIKH IO JICHCTBHEM C)KAaTOro BO3[yXa, HarpeBanue 3¢gupa
B JJATYHHOU TPyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

2. VI3MeHeHue BHYTpEeHHEN SHEPTruu (TeMIiepaTyphl) Tejla IpH Teruionepeaaye.

3. OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

4. Monenu napoBoi TypOUHBI, IBUTaTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii skcnepumenm, nadbopamopmuwie padomoi

1. U3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. ArperaTtHblie cocTOsIHUS BelecTBa. @a30Bble Mepexoabl

[TapooOpazoBanne u KoHAeHcamus. VcrmapeHune W KumneHrne. AOCONIOTHAsT M OTHOCHUTENbHAS BIAXKHOCTh BO3ayxa. HacelmieHHBI map. VYjaenbHas
TeIUI0Ta mapooOpa3oBaHus. 3aBUCUMOCTh TeMIIEPaTyphl KUIIEHUS OT JaBJICHHUS.

Tépnoe teno. Kpucramnuueckue n amopdHbie Tesia. AHU30TPONHUS CBOMCTB KpUCTaIIoB. JKuakue kpucramisl. CoBpeMeHHble MaTepraibl. [1naBnenne
U KpHUCTalnIn3anus. Y ienbHas Teriora riasieHus. Cyomumarus.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

Texnuueckue ycmpoucmea U npaKmuyecKkoe npumeHenue: TUTPOMETP M IICUXPOMETP, KaJIOPUMETpP, TEXHOJOTMU TMOJYyYEHUS COBPEMEHHBIX
MaTepUajoB, B TOM YUCIIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Hemoncmpayuu

1. CBolicTBa HACHIIIIEHHBIX TTAPOB.

2. Kunenue npu NOHMKEHHOM JIaBJICHUU.

3. CriocoObl U3MepeHus BIaKHOCTH.

4. HabnroieHre HarpeBaHus U IJIABJICHHS KPUCTANTHYECKOTO BEIECTBA.

5. JleMOHCTpanus KpUCTaJLIOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut

1. I3MepeHue OTHOCHUTENBHOM BIAXKHOCTH BO3/1yXa.

PA3AEJI 4. DJIEKTPOAUHAMUKA

Tema 1. JnekTpocraTuka

OnexTpu3anus Tell. DIEKTpUUECKU 3apsad. JBa BHIa AJIEKTpUUYECKUX 3apA10B. I[pOBOIHUKH, TUAIEKTPUKU U MOJIYNPOBOJHUKU. 3aKOH COXPAaHEHMS
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JJIIEKTPUYECKOTO 3aps/a.

Bsaumopeiictsue 3apsnoB. 3akoH Kynona. ToueuHsli aiieKTpuUecKuil 3apsa. Dnekrpuueckoe noie. Hanpsx€HaHocTs anekTpudeckoro nosst. [IpuHnmn
CYNEPIO3ULIMH IIEKTPUYECKUX NTONIEH. JINHNN HANPSyKEHHOCTHU IIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro mons. Ilorenmman. Pasnocte moreHuuanoB. IIpOBOAHMKM W JIUAJIEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JusnexTpudeckas IpOHULAEMOCTb.

OnextpoéMkocTb. KoHieHcaTop. Di1eKTpoEMKOCTD IUNIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOr0 KOHIEHCaTopa.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeneHue: 3JIEKTPOCKOIL, HIEKTPOMETP, IEKTpocTaTUUECKasl 3alluTa, 3a3eMJICHHUE IEKTPOIPUOOpOB,
KOH/JIEHCATOp, KOIIMPOBAJIbHBIN anmapar, CTpyHHbIN IIPUHTED.

Hemoncmpayuu

. YCTpPOUCTBO U NPUHLMII ACHUCTBUSA 3JIEKTPOMETPA.

. B3aumopeicTBre HadeKTPU30BAHHBIX TEIL.

. DIEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEII.

. IIpOBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.

. DIIEKTpOCTAaTUYECKas 3aIlUTA.

. JIM2IEKTPUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

. 3aBUCUMOCTb 3JIEKTPOEMKOCTH ITUIOCKOTO KOHJIEHCATOpa OT IUIOIIAH IJIACTHH, PACCTOSHUSA MEXly HUMU U AUAJIEKTPUUECKOM MPOHUIIAEMOCTH.

. DHeprus 3apsHKEHHOI0 KOHACHCATOPA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol

1. U3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlocTosiHHBIN 1eKTPpUYecKUil TOK. Toxku B pa3jM4HBIX cpegax

ONEKTPUUECKUI TOK. Y CIOBHSA CYILIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuia Toka. [10CTOSHHBINM TOK.

Hanpsokenune. 3akon Oma i1t yyacTka LEmu.

DNEKTPUUECKOE COIPOTUBIICHHE. Y IETIbHOE CONPOTHUBIIEHUE BenlecTBa. [locienosarenbHoe, mapamieabHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.
Pabota >nexktpuueckoro Toka. 3akon Jxoyns—Jlenna. MomHOCTh JIEKTPUIECKOTO TOKA.

OJIC 1 BHyTpEeHHEE CONPOTUBIIEHHE UCTOYHMKA TOKA. 3akoH OMa /71l TOJIHOM (3aMKHYTOM) a5ieKTprudeckol nenu. KopoTkoe 3amMbIkaHUeE.
DneKTpOHHAasl IPOBOJAUMOCTb TBEPJBIX METAIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJAUMOCTb.
DneKTpUUeCKnii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAsI U TPUMECHAsk TPOBOAMMOCTH MOJIYIPOBOAHUKOB. CBolicTBa p—N-niepexoza. [lonynpoBoiHUKOBBIE TPUOOPHI.
DNEKTPUUYECKNH TOK B paCTBOpPAxX M pacilaBax dJIEKTPOIUTOB. DJIEKTPOIUTHYECKAS JUCCOLMALINSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HecaMOCTOSTENbHbIN pa3psaa. Monnus. [lnasma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue. aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKU TOKA, HJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIA THO/,
rajlbBaHUKa.

Hemoncmpayuu

1. I3mMepeHune cuiibl TOKa U HANIPSKEHHUS.

0NN N AW
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2. 3aBUCUMOCTb COMPOTHUBIICHUS HMJIMHAPUYECKUX MTPOBOJIHUKOB OT JIJTMHBI, IJIOMIAAN MONEPEYHOI0 CEYeHUs U MaTepuala.

3. CMelaHHOE COEIMHEHUE IPOBOIHUKOB.

4. ITpsimoe n3mepenue IJIC. KopoTkoe 3aMbIKaHKE TaIbBAHUYECKOTO 3JIEMEHTA U OIIEHKa BHYTPEHHETO COPOTUBIICHHUS.

5. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOIUMOCTH AJIEKTPOIUTOB.

7. UckpoBO# pa3psa M IPOBOAMMOCTb BO3yXa.

8. OIHOCTOPOHHSISI MPOBOUMOCTD JHO/IA.

Yuenuueckuii skcnepumenm, nabopamopusie paéomot

1. 3y4yeHue cMEeIIaHHOTO COEIMHEHHS PE3UCTOPOB.

2. U3mepenue D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

3. HaGmronenue anexTpoiusa.

MEXKIIPEIMETHBIE CBA3HU

W3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBIAETCS C y4€TOM COAEpPI)KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C Kypcamu
MaTeMaTHuKH, OMOJIOrUHU, XUMHUH, reorpauu U TEXHOJIOTUH.

Meosrcnpeomemnple nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA: SBIICHUE, Hay4yHBIH (aKT, runoresa, Gpusnuyeckas BeIUUUHA,
3aKOH, TEOpUsl, HAONIIOACHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENIb, U3MEPEHUE.

Mamemamuxka: penieHre CUCTEMbl YpaBHEHH; TnHelHHas QyHKIuMs, napadona, rurnepbona, ux rpaduku U CBOWCTBA; TPUTOHOMETpUUYecKre PyHKIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO; BEKTOPHI U UX MPOEKIIMU Ha OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.
Bbuonozusa: mexanndeckoe JBIKEHUE B >KMBOW mpupojae, Auddy3us, ocMOC, TEIUIOOOMEH >KMBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE
paBHOBECHE), JIEKTPUUECKHE ABJICHUS B )KUBOU IIPUPOJIE.

Xumusa: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBA, MOJSpHAs Macca, TEIUIOBbIE CBOMCTBa TBEPIBIX Tell,
AKHUJKOCTEH U ra3oB, JJIEKTPUYECKHE CBONCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLIMALINs, TaJbBaHUKA.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeodOpazoBaHUE [BUKEHUM C HCHOJIB30BAHMEM MEXaHU3MOB, YYET TpPEHUS B TEXHHKE, MOJIIMIIHUKH, HCIOIb30BaHUE 3aKOHA
COXPaHEHUsS HUMITyJbCa B TEXHUKE (pakeTa, BOJOMET U T.II.), JBUTaTellb BHYTPEHHErO CropaHus, TMapoBas TypOHWHA, OBITOBOW XONOIWIHHUK,
KOHUIIMOHEP, TEXHOJIOTUHU MOJIYYEHHsI COBPEMEHHBIX MaTepuajoB, B TOM YUCIIe HAHOMATepUasIoB, 1 HAHOTEXHOJIOTUH, IEKTPOCTaTUYECKas 3alINTa,
3a3eMJIeHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTEP, SJEKTPOHArpeBaTeIbHbIE IPHUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBaHUKA.

11 kiace

PA3JIEJ 4. DJIEKTPOANHAMMUKA

Tema 3. MarunuTHoe 1moJie. JJIeKTPOMAarHUTHAsA MHAYKIHSA

[TocTostHHbIE MarHuThHL. B3anMozaelcTBHE NOCTOSHHBIX MarHUTOB. MarHutHoe mosie. BekTtop MarHuTHOM wuHAyKuuH. [IpuHImn cyneprno3unuu
MarHMTHBIX NoJieH. JINHUM MarHuTHON MHYKIMK. KapTuHa TMHUN MarHUTHON MHIYKLUH 110JI TOCTOSTHHBIX MarHUTOB.

MarsuTtHO€E 1osie TPOBOJHMKA ¢ TOKOM. KapTMHa NMHUN MHAYKIMM MarHUTHOTO IOJISL JUIMHHOTO IPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O
IIPOBOJ-HUKA, KaTyIIKH ¢ TOkoM. OnbIT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHiia, e€ Mozynb 1 HarpaBiieHue. J{BrkeHne 3apsHKEHHON YacTUIIbI B OJHOPOAHOM MarHUTHOM riofie. PaGoTa cuibl JlopeHtia.

SIBrieHue 31eKTpoMarHuTHOW MHAYKIMU. [ToTok BekTOopa MarHuTHON MHAYKIMK. DJ]C nHAYKIUK. 3aKOH 3JIEKTPOMAarHuTHOM UHAYKIMKU Dapases.
Buxpeoe anekrpudeckoe nose. 1C MHAYKIIMN B IPOBOJHUKE, ABMKYLIEMCS IOCTYNATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

WNupyktuBHOCTS. SBieHne camonnaykuuu. 3J1C caMOMHAYKIUY.

OHeprus MarHUTHOTO T10JIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. NOCTOSTHHBIE MarHUTHI, YJIEKTPOMAarHuThl, 3JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapHbIX
4acTHULl, UHAYKLHOHHAS 11€Yb.

Hemoncmpayuu

. OnbIT Opcrena.

. OTKIIOHEHNE IIEKTPOHHOI'O IIyYKa MarHUTHBIM I10JIEM.

. JIMHUM MHAYKIIMY MarHUTHOTO TOJIS.

. B3aumopeicTBue 1ByX NPpOBOJHUKOB C TOKOM.

. Cuta Amnepa.

. HenicrBue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

. SIBIieHnE 371eKTPOMAarHUTHON UHAYKLIUU.

. [TpaBuino Jlenua.

9. 3aBucumocts D/IC MHAYKIHN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO IOTOKA.

10. SIBnenurie cAMOMHIYKLIUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. U3y4eHre MarHUTHOTO TOJISL KATYIIKH C TOKOM.

2. UccnenoBanue eHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

3. UccrnenoBanue ABJIEHUS DJIEKTPOMArHUTHOW MHAYKLINH.

PA3JIEJ 5. KOJIEBAHUSA U BOJIHBI

Tema 1. Mexanu4eckue U 3JICKTPOMATHUTHBIC KOJIeOaHUS

Konebarenbnast cucrema. CBoOoaHBIE MexaHMUeckHe KosiebaHus. ['apmonnueckue konebanud. [lepuon, yacrota, amruiutyna U ¢gasza KojJeOaHM.
[TpyxuHHBIH MasATHUK. MaTeMaTHuecKuil MasTHUK. YpaBHEHHE TapMOHMUYECKMX KoyiebaHuil. IlpeBpaiieHne 5»HEpruuM MpH TapMOHHYECKUX
KOJIeOaHuUsIX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B MJEaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEX]Iy MEXaHHMYECKUMH U
ANEKTpOMarHuTHEIMU KoseOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs JHEPTHH B UJCATIbHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojaeOaHusIX. BeiHyk1eHHBIe MexaHnueckue kojeOanus. PezoHanc. BeiHyX1eHHBIE 7IEKTPOMarHUTHbBIE KOJIEOaHMs.
[lepemennbiii Tok. CHHYyCOUJAIbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JEHCTBYIOIEe 3HAUEHHWE CHUJIBI TOKAa M
HaIpPsSHKEHUS.

03O\ LN KW
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Tpauchopmarop. IIpousBoacTBo, mepenaya U MOTPEOICHUE AIEKTPUUISCKOM SHEPTUU. DKOJIOTHMUECKUE PHUCKHU TPU MPOU3BOACTBE IJICKTPOIHEPTHH.
KynbTypa ncnonb30BaHus HIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH.

Texuuueckue ycmpoticmea u npakmuieckoe npumeHenue: SEKTPUIECKUI 3BOHOK, TeHEPaToOp NePEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIepeay.
Jemoncmpayuu

HccnenoBanue napameTpoB KosiedaTenbHOM cucTeMbl (MIPYKUHHBIN WM MAaTeMAaTUYECKUN MasTHHK).

. Habmotenue 3aTyxaroniux KoiaeOaHui.

. UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

. Habmonenue pesonanca.

. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHHUS.

. OciiorpamMmebl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) JJIs1 DJICKTPOMArHUTHBIX KOJICOAHHIA.

7. Pe3oHaHC npu nocae10BaTeIbHOM COSMHEHUH PE3UCTOPa, KATYIIKU HHAYKTUBHOCTH U KOHJICHCATOPA.

8. Mozenb TMHUM 3J1EKTpoNepeaayn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul

1. MHccnenoBaHue 3aBUCUMOCTH TIEPHUOIa MaJIbIX KOJICOAHMIA Tpy3a HA HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

2. MHccnenoBanue nepeMeHHOr0 TOKa B IIEMH U3 MOCIEI0BATENILHO COSAMHEHHBIX KOHICHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 2. MexaHu4ecKHEe U YJIEKTPOMATHUTHBIE BOJTHBI

Mexanuueckue BOJHBI, ycioBus pacrpocTpaHeHus. [lepuoa. CKopocTh pacmpocTpaHeHUss W AJUHa BOJHBL. [lomepedHble W MPOJOTILHBIE BOJHBI
WuTepdepenus u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIy4€HUS 3JEKTPOMAarHUTHHIX BOJH. B3aumuast opuentaunus BektopoB E, B, V B anekTpomaruutHoOi BoJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHUE, peJoMIIeHNe, noyspu3anus, audpaxius, uareppeperius. CKOpocTh IEKTPOMarHUTHBIX BOJIH.
[IIxana 351eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

Texnuueckue ycmpoucmea u npakmuyeckoe npumerenue; My3blKaJlbHble HHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE U MEIULIUHE, pajiap,
paauonpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBU-neusb.

Hemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

HaOmronenvie otpaxxeHust U MPeIOMIIEHHSI MEXaHUYECKUX BOJTH.

Habmonenue uarepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOU pEe30HAHC.

HabmroneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTY/I0M U 4acTOTOM KoeOaHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXkKeHUE, IPeIOMIICHHE, MOJIIpU3aius, Audpaxius, nHTephepeHus.

NooakrowhE
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Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmonuHeliHOEe paclpOCTpaHEHHE CBETa B OMHOPOAHOM cpene. JIyd cBera. ToueuHslil HCTOYHMK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Tpenomienue cBera. 3aKOHBI MPEIOMIICHHS CcBeTa. AOCONIOTHBINA MoOKa3areib npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHbIil yron
MIOJIHOTO BHYTPEHHErO OTPAKEHHUSL.

Hucniepcus ceera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparonye u paccenBaronive JuH3bl. ToHkas nuH3a. DOKyCcHOE paccTOsSHUE M ONTHYecKas cuiia TOHKOM nuH3bL. [locTpoeHue mzoOpaxeHuil B
COOMPAOIINX M pacCeHBAIOMIKX JTMH3aX. DopMyrna TOHKOH JTWH3EL. YBEIUYCHUE, 1aBaeMOe JIMH30H.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

Bomnnosas ontuka. Htepdepenius cBera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOMIOACHNST MAKCHMYMOB U MUHHIMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT
JBYX CUH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. [udpakumonnas pemérka. YcinoBue HaONIOAEHUS TIaBHBIX MAaKCHMyMOB MPH TaJeHHM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: OYKH, Nyma, (oToammapar, MPOEKIMOHHBINA ammapar, MHKPOCKOI, TEIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKIUOHHAS PEHIETKA, TIOISAPOUI.

Hemoncmpayuu

. [IpsimonHeHOE pacnpocTpaHeHNe, OTpakeHUE U MperoMiieHue cBeta. OnTuueckrue npudopsl.

. [lonHoe BHyTpeHHee oTpaxeHue. Mozienb cBeToBoA.

. UccrnenoBanue cBONCTB N300pakeHU B JIMH3AX.

. Moaenu MUKpOCKoOIa, TEJIECKOIa.

. HaGnronenue untepdepeHinm crera.

. Habmonenue nudpakuuu ceera.

. HaGnronenue aucnepcun cera.

. Ilomyuenune ciekTpa ¢ IOMOIIBIO MPU3MBI.

. [Tony4yenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITUOHHON PEIIETKH.

10. HaGnroeHue nonsipu3auu CBeTa.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

1. U3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.

2. UccnenoBanue cBOMCTB N300paKeHUM B IMH3aX.

3. HaGmioieHue qucrepcuu CBeTa.

PA3JEJI 6. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

I'panupl NPUMEHUMOCTH KJIaccHYecKoW MexaHuKH. [locTynaTsl criennaabHOW TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B
BAKyyMe€, IPUHIUIT OTHOCHTEIBHOCTH DWH-IITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

O©CoOoO~NO O WDN P
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DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHUSI TIOKOSL.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH

®otonbl. opmyna [Tnanka cBsi3u SHEprHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue (horodddekra. Onbitel A. I'. CtoneroBa. 3akonbl GoTtodddexra. Ypapuenue DitHmTeHa s Goroddderra. «KpacHas
rpanuna» porodddexra.

Hasnenue ceera. OnbiTsl [1. H. JleOenena.

XHUMHUYECKOE IEHCTBHE CBETA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHnerue. HoTodieMeHT, GOTOIaTINK, COTHEYHAs OaTapes, CBETOAUOI.
Hemoncmpayuu

1. ®oroad ekt Ha YyCTaHOBKE C IIMHKOBOM TUTACTHHOM.

2. UccnenoBanue 3aKk0HOB BHEIIHETO (hoTodddeKTa.

3. Ceeroauos.

4. ConneuHnas Oarapes.

Tema 2. CTpoenune atoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna no paccesnuto [J-yactuu. Ilnanerapuas moxens aroma. [loctymnarer bopa. M3nydenue u nornomieHue
(OTOHOB TIpH TEpeX0JIe aTOMA C OAHOTO YPOBHS SHEPTUH Ha Apyrou. Bunel cnextpoB. CieKTp ypoBHEH SHEPruH aTOMa BOJAOPOA.
BonnoBrle cBoiicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOIHOBOM Tyamu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue. CeKTpaibHbII aHau3 (CIIEKTPOCKOMN ), Jiazep, KBAHTOBBII KOMITBIOTED.
Hemoncmpayuu

1. Mogens onbiTa Pesepdopaa.

2. OmnpeneneHyie JUIMHBI BOJHBI J1a3epa.

3. HabntoieHue nuHeRvaThIX CIEKTPOB U3ITyUEHUSI.

4. Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut

1. HaGmroienue nuHeHvYaToro CreKTpa.

Tema 3. ATomHOe sIAPO

DKCIIEPUMEHTHI, JIOKa3bIBAIOIIME CJIOXKHOCTh CTpoeHus siapa. OTkpbiTHe paanoakTuBHOcTH. OmbiThl Pesepdopna mo ompeneneHuro cocrtaBa
paanoakTUBHOTO M3ny4deHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IIyueHus. BiusHue paguoakTHBHOCTH HA KUBBIE OPTraHU3MBI.
OrtkprITHE IPOTOHA U HeWTpoHA. HykiionHas Moniens sinipa [eitsen6epra—IUBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Torsl.
Anwda-pacniag. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['aMmMa-u3nydeHue. 3aK0H paJMOaKTUBHOTO pachajia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccol sapa.

SAnepHsle peakuuu. JleJieHUe U CUHTE3 SAEP.
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Snepusiii peakrop. TepmosiaepHblit cunTe3. [IpoGiieMbl U IepCIEKTUBDI AASPHON YHEPTeTUKU. DKOJOTHUECKUE aCTIEKTHI SA€PHON SHEPTeTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto b1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: 103UMeTp, kamepa Bunbscona, simepHblil peaktop, arToMHasi 6oM0a.

Jemoncmpayuu

1. C4€TYnK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopnsvie padomot

1. UccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (GoTOrpadusim).

PA3JIEJ 8. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3aH0ro HebGa. Co3Besnus, spKue 3BE3b], IUTAHETHI, UX BUANMOE JIBIKEHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MicTounuk sHeprun ComHua u 3B€31. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpamMmma «creKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3/Ibl INIABHOM MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3]] IVIABHOM MOCIEN0BaTENbHOCTU. BHYyTpeHHEee
cTpoeHue 3B€311. COBpeMEHHBIE MTPEICTABICHMSI O IPOUCX0KIEHUU U 3BOtoIMKM CoJiHIa U 3BE3]]. DTaIlbl )KU3HU 3BE3 .

Mnineunsiii [Tyt — Hamia ['anaktuka. [lonoxxenune n nemxenue Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBaszapbl. YEpHbIE IbIpHI B
spax rajJakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa606:1a. Paz6eranue ranaktuk. Teopus bonbinoro B3psiBa. PennkToBoe n3nyyeHue.

MacmrabHasi ctpykTypa Beenennoii. MeTaraiakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenusn

1. HabGmioneHuss HEBOOPYKEHHBIM TIJ1a30M C HMCIIOJIb30BAaHHMEM KOMITBIOTEPHBIX MPUJIOKEHUN JUISL ONpeIesIeHUs MOJI0KEHHsT HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3ausi CeBEpHOro NONyIIapust U IpKUe 3BE3/IbI.

2. HaGmonenus B teneckon Jlynsl, mnaner, Mueunoro ITyrtu.

OBOBHIAIOHIEE ITOBTOPEHUE

Ponb pu3ukm 1 acTpOHOMHUHM B SKOHOMHUYECKOM, TEXHOJIIOTUYECKOM, COIMAIbHON U ATUYECKOH cepax AesTebHOCTH YeI0BEKa; pOJib U MECTO (PU3UKU
U aCTPOHOMHHU B COBPEMEHHOI Hay4HOH KapTHMHE MHpa; poJib (pU3NMUecKod TeOprH B (POPMUPOBAHUU MPECTABICHUN O (PU3NUECKOIN KapTHHE MUpA,
MecTO (pU3NUECKOM KapTUHBI MUPA B OOILEM PsAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O MPUPO/IE.

MEXIIPEIMETHBIE CBA3U

N3yuyenune kypca ¢pu3uku 6a30Boro ypoBHs B 11 kimacce ocymecTBiIseTcst ¢ y4TOM COEpKaTeNbHBIX MEXKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemnple ROHAMUA, C6A3AHHDBLE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHANHUA: SBIICHUE, HAy4YHBIH (akT, TMIoTe3a, pusnyeckas BEIUYMHA,
3aKOH, TEOpHsl, HAOIIOICHNE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHHE CUCTEMbl YpaBHEHUH; TpPUTOHOMETpUYeckHe (YHKIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC; OCHOBHOE
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TPUTOHOMETPHUYECKOE TOXAECTBO; BEKTOPbI M MX MPOCKIMH HAa OCH KOOPIMHAT, CI0KEHHUE BEKTOPOB; MPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHI;
MPU3HAKH OO0 TPEYTOILHUKOB, ONPEACTICHHUE TUIOMIAAN TUIOCKUX GUTYp B 00BEMa Tell.

Buonozua: >nexTpudeckue SBICHUSA B JKUBOW NpHpoJie, KojeOaTeslbHble IBM)KEHUS B KUBOW HPUPOZE, ONTUYECKHE SBICHHS B >KMBOH NpPUPOJE,
JEUCTBUE paJvaliiy Ha )KUBbIE OPTaHU3MBI.

Xumuna: CTPOCHUE AaTOMOB M MOJIEKYJ, KPHUCTAIJIMUECKass CTPYKTypa TBEPABIX TeJ, MEXaHW3Mbl 00pa30BaHUsA KPHUCTAIIMYECKOM pEETKH,
CIEKTpaJIbHBIN aHAIIN3.

TI'eozpagpua: MarHuTHBIE TIOJTFOCA 3EMITH, 3AJI€KH MATHUTHBIX Py, POTOCHEMKA 3eMHOM OBEPXHOCTH, MIPEACKA3aHNUE 3eMIIETPSICEHUH.

Texnonozua: MMHUYN 3IIEKTPOIIEPENAY, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUIraTelb, HHAYKIIMOHHAS II€Yb, Pajap, paauoOIpUEMHHUK, TEICBU30D,
aHTeHHa, TesiepoH, CBU-neup, NpoeKIIMOHHBIH annapaT, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapes..
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEJJMETA «®U3UKA»
10 xaacc (68 yacos)

Conep:xaHue y4eOHOI0 npeaMera

Koa-Bo
4acoB

PU3NUKA U METOJbI HAYYHOI'O ITO3HAHUA

Dusuka — Hayka o nmpupoze. Hayunsle MeTObI O3HAHUS OKpYXKaroUero Mupa. Posib dKcriepuMeHTa U TEOPUM B IIPOLIECCE
MO3HAHUS TPUPOABI. DKCIEpUMEHT B ¢u3uke. MojenupoBanue (HU3NYECKUX SBICHUH M mporeccoB. Hayunbie TUIIOTE3HI.
Dusnueckue 3aKoHbl U Teopuu. ['paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Posib 1 MecTO pU3MKU B JOPMHUPOBAHUHU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIbHOCTH JOACH.

MEXAHHKA

28

Kunemaruka

Mexanuyeckoe ABukeHHe. OTHOCHUTEIBLHOCTh MEXaHW4ecKoro nBmkeHusa. Cuctema otcuéra. Tpaekropus. [lepemernienue,
CKOPOCTh (CpeIHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE MaTepHalbHOM TOUKH, UX MPOEKIHH HAa OCU CHCTEMBI
koopauHaT. CroXeHHe MepeMeIleHUd M CII0KEHHE cKopocTell. PaBHOMEpHOE U paBHOYCKOPEHHOE MpSIMOJIMHEIHOE
nBUKeHHE. ['paduky 3aBUCMMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U MEepeMEIICHUs MaTepuaibHOW TOYKU OT
BpemeHH. CBOOOHOE TajieHHue. YCKOpeHue cBOOOAHOrO majcHus. KpuBoiuHeiHOe ABMKeHHE. J[BrokeHHWEe MaTepuaibHOU
TOYKH TIO0 OKPYXHOCTH C MOCTOSHHOM 1O MOJIYJII0O CKOPOCTHIO. YTIJIOBas CKOPOCTh, JIMHEWHass ckopocTh. Ilepuoa u yactora
oOpamienus. LlenTpocTpemMuTenbHOE YCKOPEHHUE.

Texuuueckue ycmpoticmea u npakmuyeckoe npumeHenue: CIuA0OMETp, ABIKEHUE CHAPSAIOB, LIETIHbIE U PeMEHHBIE ITepeIayn.
\BxoOHas KoHmpoavHas paboma

Konmponvnas paboma no meme Nel « Kunemamuxay.

Vlabopamopnas paboma Nel « U3yuenue osudicenusi mena, OpOUEHHO20 2OPUZOHMATILHON.

Jlnnamuka

[lpunuun otHocutenbHocTH ['anmunest. Ilepssiit 3akoH Hbrorona. MuepumanbHble cuctemsl orcuéra. Macca Tena. Cuia.
[Ipunnun cynepnosuuuu cui. Bropol 3akoH HberoToHa i MarepuanbHOM TO4YkM. Tperuii 3akoH HeroTtona i
MaTepUaIbHBIX TOUYEK. 3aKOH BceMHUpHOro TsaroreHus. Cuna Tspkectu. IlepBas kocmuueckast ckopocTh. Cuia ympyrocru.
3akoH I'yka. Bec Tena. Tpenue. Buabl TpeHust (mokosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbJKEHUS U cujia TpeHus nokos. Koagdunuent tpenns. Cuiia COpoTUBICHUS NP ABMXKEHUH Tella B )KUJIKOCTH HJIU Tas3e.
[ToctynaTensHOe M BpalaTeiabHOE JBHKEHUE aOCONIOTHO TBEPAOrO Tena. MOMEHT CHUJIbl OTHOCHTEIBHO OCH BpPALICHHUS.
[[iieuo cuibl. Y clloBHS paBHOBECHUS TBEPIOIO Tea.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: TOINITHUKYN, TBUKEHUE HCKYCCTBEHHBIX CITyTHHUKOB.
Koumponvrnas paboma Ne2 no meme «/[unamuxuy.

Vlabopamopnas paboma Ne2 «H3yuenue 08udxicenuss mena no OKPYICHOCTIUY.
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3aKkoHbI COXpAaHCHHS B MEXAaHUKE

10

Vmnynbe MaTepuanbHON TOUYKH (Tea), CUCTEMbl MaTepHAIbHBIX TOYEK. VIMITyJIbC CHIIBI M U3MEHEHHE UMITYJIbCa Teja. 3aKOH
COXpaHeHHs HMMITyJbca. PeakTuBHOe aBrkeHue. PaGora cuibl. MommHocTs cuibl. KuHeTHdeckass SHEprus MaTepHaibHOH
rouku. TeopemMa 00 W3MEHEHHMH KHHeTHUYecKoW sHepruu. [loreHnmanpHas sHeprus. IloTeHuumanbHas SHEPrus ynpyro
negopmupoBaHHOW TpYyXHHBL. lloTeHIManbHAas SHEprust Tena BONM3M TOBEPXHOCTH 3E€MIIH. IloreHuuanbHeie U
HEeNoTeHIHaIbHbIe CUIIbL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOH SHEPIUU CUCTEMBI Tell. 3aKOH
COXpPaHEHUsI MEXaHUYECKON DHEPTUU. YIIPYTrue U HEYNPYTHE CTOIKHOBEHHS.

TexHnYeckue yCcTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIIEP, IPYKUHHBIA ITUCTOJIET, IBHKEHUE PAKET.
Konmponvnas paboma Ne3 no meme «3aKonvl cOXpaHeHus: 8 MEXAHUKEY.

MOJIEKYJIAPHAA ®PU3UKA U TEPMOJANHAMMUKA
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OcHOBBI MOJ'[eKyJ'[ﬂpH()-KHHeTI/I‘leCKOﬁ TECOPpUHU

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUHM U MX OIBITHOE O0O0OCHOBaHME. BpoyHOBCKOE IBMXKEHHE.
Jinddysus. Xapakrep IBHKESHHUS U B3aUMOACHUCTBUS YaCTHI BellecTBa. MOJENIN CTPOSHHSI Ta30B, )KUIKOCTEH U TBEPIBIX TEI
1 00BsICHEHUE CBOWCTB BELIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pazmepsl Molekyin. KonnuectBo Bemecta. [locrossHHas
\ABoragpo. TemnoBoe paBHOBecue. Temreparypa u e€ usmepenue. llkana temneparyp Llenscusa. Mozens uaeanbsHOro rasa.
OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH HIEaTbHOro raza. AOCONOTHas TeMIepaTypa Kak Mepa cpeiHel
KUHETUYECKON AHEPruu TEIUIOBOro NBWXEeHUs 4dacTtul rasa. lllkama temnepatyp KenbBruHa. ['a30Bble 3aKOHBI. YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akoH JlanpToHa. M3ompouecchl B MI€aNbHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
['paduueckoe mpeacTaBIeHUE U30MPOLIECCOB: N30TEPMa, H30X0pa, n3obapa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TEpMOMETP, OapomeTp.

Koumponvnas paboma Ned no meme « OCHO8bL MONEKYIAPHO-KUHEMUYECKOU MeopUU».

OCHOBBI TEPMOIUHAMHUKH

TepmonuHamuueckas cuctemMa. BHYTpeHHssS SHEPTUsi TEPMOIMHAMHYECKOM CUCTEMBI U CITOCOObI €€ n3MeHenus. KomuyecTBo
TeIUIOTHl U paboTa. BHYTpeHHSS SHEprusi OJHOATOMHOTO HJealbHOro ra3a. Buasl Teronepenadyu: TEIUIOMPOBOIHOCTD,
KOHBEKIIMSI, 3ITydyeHue. Y JesbHas TeII0EMKOCTh BelllecTBa. Kon4yecTBO TEIIOTHI TPU TEIUIONEpeaye.

[Tonstue 06 agmabatHOM mpouiecce. [lepBbiif 3akoH TepMmoauMHaMuKU. [IpuMeHEHHE MEepBOro 3aKOHA TEPMOJWHAMUKU K
m3omnporieccam. ['paduueckas uHTEpnperanus padboThl ra3za. Bropoit 3akoH TepMmoauHaMuki. HeobpatuMocTs mporieccoB B
npupone. TeroBble MamuHbl. [IpUHIMIBI TEHCTBUS TEMIOBBIX MamiMH. [IpeoOpa3oBaHus SHEPTUU B TEMJIOBBIX MaITMHAX.
KIIJI rerumoBoit mammabl. [{ukin Kapuao u ero KITJI. Dxonorudeckue mpoOiaemMbl TEII0IHEPTETHKH.

Texuuueckue ycmpoticmea u npakmuyeckoe NpuMeHeHue: IBUTATENb BHYTPEHHETO CropaHus, OBITOBOW XOJOIWJIbHUK,
KOHTUITHOHED.

KoumponvHnas paboma NeS no meme « Tepmoounamuray.

ArperaTtHble COCTOsIHUA BellecTBa. ®a3oBbie Mepexoabl

[TapooGpa3oBanue u koHaeHcalus. Vcnapenue u kuneHune. AOCONMIOTHAS U OTHOCUTEIbHAS BIIAYKHOCTH BO3/TyXa.
Haceimennsiii nap. Y aenpHasi TEIIIOTa MapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS OT JAaBJICHUSI.
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Teépnoe teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHS CBOMCTB KpUCTAILIOB. JKHUIKHUE KPUCTAILIBI.
CoBpeMeHHbIe MaTepralibl. [1aBienne u kpuctamu3anus. Y 1efabHas TeryioTa miasiaeHus. Cyomumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue. TATPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH MOJTy4eHUs
COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHU.

QJIEKTPOINMHAMHUKA

16

JIeKTPOCTATUKA

OneKTpu3anusl Tell. OJJNEKTpUYecKuid 3apsana. /[IBa Buga sinekTpuueckux 3apanoB. [IpoBOgHUKM, AMDIIEKTPUKU U
MOJIYIIPOBOJIHUKHU. 3aKOH COXpPaHEHMs JJIEKTpUUecKoro 3apsiga. B3aumopeiictBue 3apsinoB. 3akon Kymona. ToueuHslit
DIEKTPUYECKUN 3apsia. OiekTpudeckoe mnoje. HampskxénHocTs anekTpudeckoro nosst. [lpuHnun  cynepnozunmu
DIIEKTpUYECKUX NoJiel. JINHUKM HanpsyKEHHOCTHU 3IeKTpuueckoro nois. Pabora cui anexkrpocratuueckoro nois. [orenuunan.
PasHocTs noTeHuHanoB. IIpOBOJHUKY U TUANEKTPUKH B 3JIEKTPOCTATHUECKOM M0J€. Ju3nekTpuyeckas NpoOHUIaEMOCTb.
DnexkTpoéMKocTh. KoHneHcaTop. DneKTpo€MKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIusl 3apsKEHHOT0 KOHJIEHcaTopa.
Texnuueckue ycmpoticmea U HpaAKMU4ecKoe HNpuMeHeHue: SIEKTPOCKOMN, 3JIEKTPOMETP, 3JIEKTPOCTAaTUYECKasl 3alluTa,
3a3eMJIEHUE 3JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN anmapar, CTpyHHbIA IPUHTEDP.

[KoumponvHnasa paboma Neb no meme « dnexkmpocmamuray.

IocTostHHBIN J1eKTPUYecKril TOK. TOKH B pa3jiM4HbIX cpefax

DIIEKTPUYECKUM TOK. Y CIOBUS CYLIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHbBIN TOK.
Hanpsokenne. 3akoH OMa i ydacTKa LIENH. DJEKTPUUECKOE COIPOTUBIICHHE. YEIbHOE CONPOTUBICHHE BEIECTBA.
[TocnenoBarenbHOE, MapallieIbHOE, CMEIIAHHOE COeIMHEHUE MPOBOAHUKOB. PaboTa anekTpuyeckoro Toka. 3akoH J[oyms—
Ulentia. MomHoCTh anekTpuueckoro Toka. 9JIC u BHyTpeHHEE CONMPOTUBIICHHWE MCTOYHHMKA TOKa. 3akoH Oma sl MOJHOM
(3aMKHYTOI) 3eKkTpudeckol nenu. Koporkoe 3aMblkaHue. DIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAJJIOB OT TeMmIieparypbl. CBEpXMPOBOJAUMOCTh. OJJEKTPUYECKUH TOK B Bakyyme. CBOIMCTBA
PIEKTPOHHBIX MydkoB. [lomympoBonuuku. CoOCTBEHHAs W MpUMeECHasl MPOBOJUMOCTh MOMYNPOBOIHUKOB. CBoiicTBa p—N-
nepexona. [losynpoBOgHUKOBBIE TMPUOOPHI.  DJIEKTPUYECKUM TOK B  pacTBOpax M pacijlaBax  AJIEKTPOJUTOB.
DIIEKTPONIMTUYECKAsT AUCCOLMAIUSA. DIEKTPOIN3. DJIEKTPUUECKH TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSITEIbHBIN
pa3psa. Moinaus. [1nazma.

Texnuueckue ycmpoticmeéa U NpPAKMUYECKoe NpuMeHeHue. aMIepMeTp, BOJBTMETpP, pEeoCTaT, HUCTOUYHUKU TOKa,
PIIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JJIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP COMPOTUBICHUS, BaKyyMHBIN MO,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Koumponvnas paboma Nel no meme «Ilocmosnnsiil 21eKmpudecKuti moxy.

Vlabopamopnas paboma Ne 3 «llocnedosamenvroe u napaiieibHoe cOeOUHeHUsl NPOBOOHUKOBY.

OBOBIIAIOIIEE IOBTOPEHUE

O6001IeHNe U CUCTEMATH3AIIHS COJIEP KaHUs pa3esioB Kypca «Mexanunkay, «MonekynsapHas Gu3ruka U TepMOIMHAMUKA,

«3.HCKTp0I[I/IHaMI/IKa» .
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WI’HOZOGCZ}l KOHmMpOJIbHAA pa6oma.

11 kaacc (68 yacoB)

Conep:kaHue y4eOHOT0 nmpeaMeTa

KoJ-Bo
4acoB

JIEKTPOJMHAMUKA

11

MarHuTHoe moJie. 3HeKTpOMaFHHTHaH HHAYKIHUSA

11

[locTosiHHBIE MarHuThl. B3amMonelcTBHE IIOCTOSHHBIX MAarHuTOB. MarHutHoe mnose. BeKTOp MarHUTHOM WHAYKLHU.
[IpyHIUII Cynepno3uuuy MarHUTHBIX IOJIeH. JIMHMM MarHUTHOM MHAyKUMU. KapTuHa JIMHUN MarHUTHOW MHIYKLUU ITOJIA
[TOCTOSIHHBIX MAarHuTOB. MarHuTHOE 1OJ€ NMPOBOAHMKA C TOKOM. KapTuHa JIMHUN MHAYKIMU MAarHUTHOTO IIOJIsS JUIMHHOTO
[PsIMOrO0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJ-HUKA, KaTylIKH ¢ TokoM. OmbIT Opcrena. B3aumonelictBue
IPOBOAHUKOB ¢ ToOKOM. Cumiia Ammnepa, e€ monyip U HanpasineHue. Cwia Jlopenna, e€ Moayns 1 HampasieHHE. [[BuKeHHe
3apsOKEHHOW YacTULbl B OAHOPOJHOM MarHUTHOM moje. PaGora cuibl JlopeHua. SIBieHue 3IeKTpOMarHUTHOM WHIYKIIMH.
IToTok BekTOpa MarHuTHOW MHAYKIMU. D/IC nHAYKINK. 3aKOH JIEKTPOMAarHuTHOW MHAYKIMH Papanes.

Buxpesoe anexrpuueckoe nosie. 9JC MHAYKINM B MPOBOJHUKE, JBMKYLIEMCSI IOCTYNATEIbHO B OJHOPOJHOM MarHMUTHOM
nosie. IlpaBuno Jlenna. MunyktuBHOCTE. fIBiieHme camomHpaykuuu. OJIC caMOMHAYKIMHM. OHEpPrUs MarHUTHOIO IIOJIS
KaTyLIKU C TOKOM. DJIEKTPOMarHuTHOE TOJIE.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. IOCTOSHHBIE MarHWThbl, 3JIEKTPOMArHUTHI, JJIEKTPOABUIATEINb,
[YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHL], MHIYKIIHOHHAS [1€Yb.

BxoOnas KoHmpobHas paboma.

Konmponavnas paboma Nel no meme «Mazcnumnoe none. nekmpomacHumnas UHOYKYusy.

KOJIEBAHMSA U BOJIHBI

24

MexaHuuecKkue u IJICKTPOMATIHUTHLIC KoJie0aHus

KonebartenbHas cucrtema. CBoOOAHBIE MeXaHUUecKHe Konebanus. ["apmonnueckue konebanus. [lepuon, yactora, amMminTya
u ¢a3za koneOanuii. [IpyxuHHBIN MasTHUK. MaTeMaTnyeckuil MasiTHUK. Y paBHEHHE TapMOHUUYECKUX KOJIeOaHUH.
[IpeBparnieHue >HEprun Ipu rapMoHYeckux kosiebanusax. KonedarensHblii KOHTYp. CBOOOIHBIE JIEKTPOMATHUTHEIE
Kosie0aHUs B UI€AIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXAaHUUECKUMH U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.
Dopmysna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJI€aTbHOM KosiebaTeslbHOM KOoHTYpe. [IpencraBienue o 3aTyxarommx
KoseOaHusx. BelHy)XIeHHbIE MeXxaHnuecKue Konebanus. Pesonanc. BeiHyX/1€HHbIE 3JI€KTPOMarHUTHbIE KOJIEOaHUs.
IlepemenHbIll TOK. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO TOKA. AMIIIUTYAHOE U IEHCTBYIOIIEE
3HaYEHHUE CUJIBI TOKA U HamnpsbkeHus. Tpanchopmarop. IIpousBoacTso, nepenada u noTpedaeHue dJIeKTPUUECKON SHEPTUH.
JKOJIOTMYECKHE PUCKHU IIPU IPOU3BOJCTBE IEKTporHEpruu. KynbTypa HcIonbp30BaHUs 3JEKTPOIHEPTUH B [IOBCETHEBHOM
PKU3HU.

25




Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue: dEKTPUIeCKUil 3BOHOK, FEHEPAaTOp IIEPEMEHHOr0 TOKA, JIMHUU
QIIEKTponepeaay.
Vlabopamopnas paboma Nel « Onpedenenue yckopeHusi c60600H020 NAOEHUsL NPU NOMOWU MASIMHUKAY.

MexaHnuuyecKkue u JICKTPOMArHUTHBIC BOJIHBI

MexaHW4YeCKre BOJNHBI, yCIOBHUS pacrpoctpaHenus. [lepuoa. CKOpocTh paclpoCTpaHEeHUs | JTMHA BOJHEL [lomepednsie u
MpO0JIbHBIC BOHBL. MHTepdepeHnns n qudpakius MexaHu4eckux BoiiH. 3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa)
roHa. TemOp 3Byka. DIEKTPOMAarHUTHBIC BOJHBI. Y CIIOBHS W3IIydeHHUsS SJIECKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, v B anekrpomarauTHO# BostHe. CBOMCTBA DIIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, TIPEIOMIICHHE, TIOJISIpU3aLus,
mudpakusa, uaTepdepeHnus. CKOpocTh AIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJH. [IpumeHeHHE
DIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [[pHHIMTIBI paioCBs3U U TeIEeBUICHUS. Painonokanus.

DJICKTPOMAarHUTHOE 3arpsi3HEHHE OKpYyXKawield cpeabl. TeXHWYeCKHue YCTPOWCTBA HM  TMPAKTHUECKOE NPUMEHEHHE:
MY3bIKaJIbHBIC MHCTPYMEHTBI, YJIBTPa3ByKOBas JAMArHOCTHKA B TEXHWKE W MEIUIIMHE, pajap, PaluoNpHEMHUK, TEICBH30D,
anTeHHa, Tenedon, CBU-meys.

[KoumponvHnas paboma Ne2 no meme « dnekmpomazHumHble KOJeOaHusi U 80HbLY.

Onruka

10

["eomeTprueckas onTtuka. [IpsmMonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOAHOM cpexne. Jlyu cBera. ToyeyHbIl HCTOUHUK
csera. OTpakeHHe cBeTa. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHne m3o0pakeHuil B III0CKOM 3epkaie. [Ipenomienue csera.
3aKOHBI IpeJIoMIIeHUs cBeTa. AOGCOIIOTHBIN Moka3aTens npesnomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrod
[IOJIHOTO BHYTpEHHEro oTpaxkeHus. Jucnepcus csera. CiioxHbIN cocTaB 6enoro cseta. L{ser. CoOuparomiye u paccenBaromme
a3kl ToHKas nmuH3a. DOoKyCcHOE paccTOsHUE W ONTHYECKask CHila TOHKOM JuH3bL. [locTpoeHue n3o0pakeHui B COOMPArOIIX
M pacceuBaromux JmH3aXx. DopMmyna TOHKOH JMH3BL. YBeNWYeHHWe, JaBaeMoe JHH30W. [Ipenmensl NpUMEHHMOCTH
reomeTpuueckoil onTuku. BomHoBas ontuka. MHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. YCIOBUS HaOIIONEHUS
MaKCHUMyMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Jluppakius cBera. [udpakunoHHas pemérka. YciaoBue HaOMIOACHUS TIJVIABHBIX MAaKCUMYMOB TpU  MaJ€HUU
MOHOXPOMATHUYECKOTO CBETA Ha MU(PPAKIHOHHYIO peméTKy. [lonspusanus cera.

Texnuueckue ycmpoiicmea u npaxmuieckoe npumeHneHue: O4KH, Jyna, (oroannapaT, MIPOEKIMOHHBIN annapaT, MUKpPOCKOII,
TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs pelI€TKa, MOJIIPOUI.

[Konmponvnas paboma Ne3 no meme «l eomempuueckas onmuxay.

OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

FpaHHHH NMPUMCHUMOCTHU KJIaCCUYECKOM MEXaHHUKH. HOCTy.]'IaTBI CHCHH&HLHOﬁ TCOpPHUU OTHOCUTCIIBHOCTU: MHBAPUAHTHOCTDH
MOAYJIA CKOPOCTH CBETa B BaAKyyM€, MNPUHOUII OTHOCHUTCIBHOCTHU OunamTeitHa. OTHOCHUTEIBHOCTH OOTHOBPEMCHHOCTHU.
32[MCI[J'ICHI/IC BPEMCHH U COKpAIICHUC NJINHBI. 3Hepr1/151 U UMITYJIbC peHHTI/IBI/ICTCKOﬁ YaCTHUIIbI. CBs3b MaccCHI C 3HepFHCI>'I b4l
MMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIHI. 3Hepr1/1${ ITOKOSI.

KBAHTOBASA ®U3UKA

16

9J1eMeHTbl KBAHTOBOM ONTHKHU
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Dotonbl. Popmyna [lnanka cBs3u 3HEPTUU POTOHA C €0 YACTOTOM. DHEPrus U UMIyJbC GpoToHa. OTKPHITHE U UCCIICAOBAHHE
dboTodddexra. Onbitet A. I'. CroneroBa. 3akoHbl GoToddpdekra. YpaBHenue DinmreriHa misa porodddexra. «KpacHas
rpanuna» Gororddexra. lapnenue cera. OnbiTol I1. H. JlebeneBa. Xumuueckoe AelicTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumerenue. GHOTor1eMEHT, GOTOIATUNK, COJTHEYHAs OaTapes, CBETOAUOI.
Konmponvnas paboma Ned no meme «dnemenmul cneyuanibHOU meopuy OMHOCUMENbHOCIU U KEAHMOBOU PUSUKILY.

Crtpoenue aToma

Monens atoma Tomcona. Onbitel Pesepdopa o paccessauto anbda-gactun. [Inanerapuas moxens atoma. [loctymnarer bopa.
M3myuenue u morjiouieHre GOTOHOB MPHU MEPEexXo/ie aToMa C OJHOTO YPOBHs dHEpruu Ha Jpyroi. Bunel cnektpoB. Crektp
YPOBHEW 3HEPruM atoMma BoAopoaa. BonHoBble cBoiicTBa yactull. Bonnsl e bpoitsist. KopnyckynsipHO-BOJHOBOU JTyaau3M.
CroHTaHHOE M BBIHYKJCHHOE U3ITyYeHHE.

Texnuueckue ycmpoticmea u HNpaKmuiecKkoe npumeHeHue: CHEKTPAIbHBIM aHanu3 (CHEKTPOCKOM), Jja3ep, KBaHTOBBIM
KOMITBIOTED.

Vlabopamopnas paboma Ne2 « Habnrooenue cniowno2o u iuHeudamulx CHeKmposy.

ATOMHOE 1IPO

OKCIIEPUMEHTHI, JIOKA3BIBAIOLIME CJIOKHOCTh CTpoeHHs sapa. OTkpeiThe panuoaktuBHocTH. OmbiTel Pesepdopra mo
OIIpEJICJICHUIO COCTaBa paJloOaKTUBHOIO u3inyueHus. CBoiicTBa anbda-, 6eTa-, raMma-u3inydeHus. BiausHue paguoakTHBHOCTH
Ha JKHUBble opraHu3Mbl. OTKpbITHE NPOTOHA U HeWTpoHa. HykionHas monens sanapa I'eiisenOepra—ILlBanenko. 3apsyg sapa.
MaccoBoe uuncno sipa. M3oronsl. Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-usnydeHue. 3aKoH
PaIMOAKTUBHOTO pacmazna. DHEprusl CBS3M HYKJIOHOB B siape. SnepHble cuibl. JledexT maccel siapa. SlnepHble peakium.
Jlenenue u cuHte3 suep. SnepHsiii peakrop. TepmosinepHbliii cunTe3. [Ipo6iemMbl U NMEPCIEKTUBBI SEPHOM SHEPreTHKH.
JKOJIOTMYECKHE aCHEKThl AJIEPHOM 3HEPreTUKH. DileMeHTapHble yacTUllbl. OTKpbITHE MO3UTPOHA. MeTo/bl HaOII0IeHUs U
[PETUCTpAIMM JIEMEHTApHbBIX YacTull. PyHaaMeHTalbHbIe B3auMoieicTBus. EquHcTBO prsnueckoit KapTUHBI MUpa.
TexHuueckue ycTponcTBa U MPAaKTUYECKOE MPUMEHEHHE: T03UMeETp, KaMepa BuiibcoHa, ssiepHbIil peakTop, aToMHast 6oM0a.
Konmponvnas paboma Ne 5 no meme «Amom u amomnoe 10poy.

SJIEMEHTBI ACTPOHOMHUU U ACTPODPUIUKH

OJTanbl pa3BUTUS acTpoHOMUU. [IpHKiiagHoe 1 MUPOBO33peHUECKOe 3HaUeHHEe acTpoHOMUHU. By 3B€3aH0r0 Heba. Co3Be3aus,
SIpKH€ 3BE31bI, TUIAHETHI, X BUIUMoe nBrxkeHue. ConHeunas cuctema. Connie. ConHeuHass akTUBHOCTb. VICTOUHUK SHEpruu
CounHua u 3B€311. 3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHUKU. J(narpamMmma «CreKTpabHbIN KIacC — CBETUMOCTbY. 3BE3/1bI
rJIaBHOM MOCJIEI0BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsl 3BE3]1 TJIaBHOM MociieioBaTebHOCTH. BHyTpeHHee
cTpoeHMe 3B€31. COBpEMEHHBIE MTPEICTABICHMS O IIPOUCXO0KIEHUH U 3BOoIoNKM CoJHIa U 3BE3]]. OTaIlbl )KU3HU 3BE3 L.
Mieunsbiii [1yte — Hama [Manaktuka. [Tonoxxenue u nemxenue CoinHia B ["amaktuke. Tunbl ranakTuk. PagquoranakTuky u
KBa3apbl. YEpHBIE ABIPHI B sipax ranakTuk. Beenennas. Pacimpenue Beenennoil. 3akon Xa66mna. Paz0eranue rajakTuk.
Teopus bonbioro B3psiBa. PenukroBoe usnydenue. Macmtabnas crpykrypa Beenennoii. Metaranaktuka.

Hepeménnbie npo0i1eMbl aCTPOHOMUH.

OBOBIIAIOIIEE HIOBTOPEHUE
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Poib GU3UKK M ACTPOHOMHH B YKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIIMATIBHON U ATUYECKON cepax AeITeTbHOCTH
YEeJI0BEKA; POJIb U MECTO (PU3MKKM U aCTPOHOMMHU B COBPEMEHHON Hay4YHOM KapTHHE MHUPA; poJib GU3NUECKON TEOPHH B
(bopMHpPOBAHUY TPEACTABICHUH O PU3NUECKON KAPTHUHE MHUPA, MECTO (PU3UUECKOM KAPTHHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IIPUPOJE.

Hmozosas koumpoavHas paboma.
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KPUTEPUU U HOPMbI OHEHUBAHUS 110 ®U3UKE
OneHKa TeCTOBBIX 3aJaHul
[Tpu TectupoBannu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTaBIISECTCS] B COOTBETCTBHHU C TAOJIUIICH:

IIpoiueHT BBINOJHEHHUS 3aaHUsI OTtMmeTKa
95% u Gonee OTJINYHO
75-94% XOpOIIO
50-74% YIOBJIETBOPUTEIHHO
meHee 50% HEYZIOBJIETBOPUTEIBLHO

OuneHkKa yCTHBIX OTBETOB
Ouenka 5 craBuTCs B TOM Ccllydae, €CIM YYallUiics MOKa3bIBaeT BEPHOE IMOHMMaHUE (PU3MUYECKON CYIIHOCTH pPAacCMAaTPHBAEMBIX SIBICHUH W
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, aeT TOYHOE ONpEIENICHHE M HCTOJIKOBAHWE OCHOBHBIX NMOHSTHUN M 3aKOHOB, TEOPUM, a TakXKe MPaBUIbHOE
ornpezaeneHnue (PU3NYECKUX BEJIWYUH, UX €AMHUIl U CIIOCOOOB M3MEPEHHUS; MPABUIBHO BBINOJHSAET YEPTEKU, CXEMbl U IpauKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY, COIIPOBOKAAET PACcCKa3 HOBBIMHU NPUMEpPAMH, YMEET NPUMEHTh 3HAHUS B HOBOM CUTyallMu IPU BBITOJHEHUU MPAKTUYECKUX
3aJlaHUM; MOXET YCTaHABIIMBATh CBS3b MEXAY M3y4aeMbIM U paHee MU3yYEeHHBIM MaTepUaioM IO Kypcy (HU3UKH, a TaKKe C MaTepHalloM, YCBOEH HbIM
IIPU U3YYEHUH JPYTUX NPEIMETOB.
Ouenka 4 cTaBUTCS B TOM Clly4yae, €CIIM OTBET YYE€HHKa YIOBJIECTBOPSET OCHOBHBIM TPEOOBAaHMUSAM K OTBETY Ha OLEHKY 5, HO 0€3 HCIIOJIb30BaHUS
COOCTBEHHOTO IUIaHA, HOBBIX IPUMEPOB, O€3 NMPUMEHEHUS 3HAaHUN B HOBOW CUTyalluu, 0€3 MCII0JIb30BaHMsl CBSA3EH C paHee M3yYeHHBIM MaTepHajioM,
YCBOGHHBIM TIPH W3YYEHHUH JPYTrUX NPEIMETOB; €CIIM YYallUics AONMYCTHJI OJHY OIIMOKY WM He Oojiee ABYX HEJIOYETOB M MOXKET HCIPABHTh HX
CaMOCTOSITENILHO WJIN C HEOOIbIIONW TOMOIIBIO YUUTENS.
Ounenka 3 cTaBUTCS B TOM Cllydae, €ClU yJalluics IpaBUIbHO MOHUMAET (PU3MUECKYI0 CYHUTHOCTh PACCMaTpPUBAEMbIX SBJIEHUN M 3aKOHOMEPHOCTEH,
HO B OTBETE MMEIOTCS OTAEIbHBbIE MPOOENbl B YCBOGHHHM BONPOCOB Kypca (DU3MKHM; HE MPEnsATCTBYET AajJbHEHIIeMYy YCBOECHHIO MPOrPaMMHOIO
MaTepuasa, yMeeT IPUMEHTh OTYYEHHbIE 3HAHUS MPU PEIIEHUH NMPOCTHIX 33]a4
C UCHOJIb30BAHUEM T'OTOBBIX (POPMYII, HO 3aTPYyJHIETCS NMPHU PEIISHUH 33/1a4, TPeOYIOIUX MpeoOpa3oBaHus HEKOTOPIX (GOpMYII; TOMYCTUI He Oojiee
OJIHOM rpy0o# U 0HOM HerpyOoil ommOKH, He Oosee ABYX-TPEeX HErpyObIX HEIOUETOB.
Ouenka 2 cTaBUTCS B TOM Cllydae, €CIM yJalluiics He OBJa/ie] OCHOBHBIMU 3HAHUSIMHU B COOTBETCTBHH C TPEOOBAHUSAMH U JIOMYCTUI OOJIBIIE OMUOOK
1 HE/I04YETOB, YeM HEOOXOUMO IS OLICHKH 3.

OneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT
Ouenka 5 craBuTCs 3a paboOTy, BBIITOJHEHHYIO MIOJTHOCTHIO 0€3 OIMOOK U HEI0UETOB.
Ouenka 4 craBuTcs 3a paboOTy, BBIITOJIHEHHYIO MOJIHOCTBIO, HO IIPY HAJIM4MU He Oosiee 0JHON OMIMOKK U OHOTO HeJo4eTa, He 00jee TpeX HEeJ04YETOB.
Ouenka 3 craButcs 3a paboTy, BHIIOJIHEHHYIO Ha 2/3 Bcelt paboThI MPaBUILHO WIIM MPH JIOMYILIEHUH He 0oJiee 0HOM rpy0oil ommobku, He Oonee Tpex
HerpyObIX OmNOO0K, OAHON HErpyOol OMIMOKY U TPEX HEJOUETOB, IPU HATTMYUU YETHIPEX -MISITH HEJIOUETOB.
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Ouenka 2 craButcs 3a padoTy, B KOTOPOH YHCJIO OMMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUIS OLEHKH 3 MM MPaBUJIBHO BBINOJHEHO MeHee 2/3
paboThI.

Ouenka j1adopaTropHbIxX padboT
Ouenka 5 craBUTCA B TOM Cllydae, €CIHM YYallUiCs BBIMOJHWI pabOTy B MOJHOM O0ObeMe ¢ COOIIOJEHHMEM HEOOXOIMMOHN MOCIEeI0BATEIBLHOCTH
IIPOBE/ICHUS OIBITOB U W3MEPEHUH; CAMOCTOSITEIbHO U PAllMOHAILHO MOHTUPYET HE00X0AuMoe 000pyJOBaHUE; BCE OMbBITHI IPOBOJUT B YCIOBUAX U
pexuMax, 00ecreYrBaONMX MOJY4YeHHE MPaBHIBHBIX PE3yJbTaTOB M BBIBOJOB; COONIONAeT TpeOOBaHWs MpaBWiI OE30MacHOrO TPYAa; B OTYETE
IIPABUJIBHO U AKKYPATHO BBINOJIHAET BCE 3alIUCH, TAOIMLIbI, PUCYHKH, YEPTEXKH, IpaMKH, BBIYUCICHUS, IPABHIILHO BBIIOJIHACT aHAIIN3
IIOIPELIHOCTEM.
Ouenka 4 cTaBUTCS B TOM Cllydae, €CIM yJyalluiicst BBITIOJHMI padoTy B COOTBETCTBUHU € TPEOOBAHUSAMH K OLIEHKE 5, HO JOIYCTUJI ABAa-TPU HEI0YETa,
He Ooiee 0IHOM HerpyOOi OIMOKY U OJJTHOTO HEJI0YETa.
Ouenka 3 cTaBUTCS B TOM Clly4ae, €ClIM yJalluiics BBIIOIHUI paboTy HE OJHOCThIO, HO 00bEM BBIITOJHEHHON YacTH TaKOB, YTO IO3BOJISET HOIY4YUTh
NPaBUJIbHBIE PE3YIbTATHI U BBIBOBI, €CJIM B X0/I€ TIPOBEICHUS ONbITA U U3MEPEHUH OBLIHM JOIMYIICHBI OIIMOKH.
Ounenka 2 CcTaBUTCS B TOM Cllyyae, €CIU Y4allMHCS BBINOJHWI PabOTy HE IMOJHOCTBIO M OObEM BBIIOJIHEHHOM pabOThl HE IMO3BOJIAET CAEIATh
MIPAaBUJIHLHBIE BHIBOJIBI, BEIYMCIICHHS; HAOIIOACHHUS TIPOBOMIUCH HEMIPABUIBHO.

Ilepeyennb omuboOK

I'pyovie omiuoku

1. He3nanue omnpeneneHWid OCHOBHBIX IIOHSTHH, 3aKOHOB, IPaBWJI, IOJIOKEHHH Teopuu, (HopMys, OOMICIPHHATHIX CHMBOJIOB, O0O3HAYCHUS
(U3NYECKUX BEUYUH, EAUHULLY U3MEPEHUS.

2. HeymeHue BbIIETATH B OTBETE IJIABHOE.

3. Heymenue npuMeHsATh 3HaHUS ISl peIieHUs 3a/1a4 U 00bsICHEHUs (PU3NYECKUX SBJICHUHN; HEIPaBUIBHO C(hOPMYIMPOBAHHBIE BOIPOCHI, 3alaHUs WU
HEBEpHbIE OOBSICHEHUS X0/1a UX PEIICHMs], HE3HaHWE IPUEMOB PELIEHUS 3ajay, aHAJIOTHYHBIX paHee PEUICHHBIM B KJIacce; OUIMOKH, IMOKa3bIBAIOIINE
HENPABWJIBHOE IOHUMAaHKE YCIIOBUS 3aJ]a4X WM HENTPAaBUIBHOE UCTOJIKOBAHHUE PEILICHUS.

4. HeymeHnue uiTaTh U CTPOUTH TpapuKy U MPUHIUIHAIBHBIE CXEMbI

5. Heymenune moarotoBuTh K paboTe yCTAaHOBKY WJIM JabOpaTOpHOE OOOpYJOBaHUE, NMPOBECTH OIBIT, HEOOXOAWMBIE pacyeThl WM HCIIOJIb30BaTh
ITOJIyYEHHBIE TAHHBIE /I BBIBOJOB.

6. HeGpexHoe OTHOLIeHHE K JIAOOpaTOPHOMY 000pPYIOBaHUIO U U3MEPUTEIHHBIM PUOOPaM.

7. HeymeHue onpenenuTs MOKa3aHusi U3MEPUTEITLHOTO TTprudopa.

8. Hapymenue tpeboBanMii mpaBui 6€30MacHOrO TPy/ia MPH BHIIOIHEHNUH SKCIIEPUMEHTA.

Hezpyouvie ouiuoku

1. Herounoctu popMyaupoBOK, OIpesesieH!i, 3aKOHOB, TEOPHi, BHI3BAHHBIX HEMOJIHOTON OTBETa OCHOBHBIX MPH3HAKOB OMpPEENIIEMOr0 MOHSATHS.
OmmOku, BEI3BaHHBIE HECOOIOJCHUEM YCIIOBUIM TIPOBEACHMS ONbITA WM U3MEPEHUH.

2. OmubOKy B yCIOBHBIX 0003HAUEHHSIX HA MPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexel, rpauKkoB, cxeMm.

3. [Ipomyck uin HETOYHOE HAMCaHUE HAUMEHOBAHUM €JMHUI] (PU3NUYECKUX BEIUYUH.

4. HepanoHabHBIH BEIOOP X0/1a peIIeHus.
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Heoouemui

1. HepanmoHanpHbIe 3aIMCcH P BEIYUCIICHUSAX, HEPALMOHAIBHBIC TPUEMBI BEIYUCIICHUH, TPE0OPa30BaHNi U PEIICHHS 3a1a4.
2. ApudmeTrrueckue omuOKN B BBIYUCICHUAX, €CITU 3TH OMIMOKU TPYO0 HE MCKAXKAIOT PEATbHOCTD MOTYYSHHOTO pe3ysbTara.
3. OtaenbHBIE TOTPENIHOCTH B (POPMYINPOBKE BOIPOCA HIIM OTBETA.

4. HeOpesxHOE BBITIOJIHEHHUE 3aITUCEH, YepTexel, cxeM, rpaduKoB.

5. Opdorpadudeckue U TyHKTyalIHOHHBIC OIIUOKH.
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