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IMNOACHUTEJIBHAS 3AIINCKA
Pa6ouast nporpamma no ¢usuke Juist cpeHero oomero oOpa3oBaHus COCTaBIE€HA HA OCHOBE

aBTOpcKoi padoueit mporpammel A.B.IllaTtanunoit «Mocksa. [Ipocsemienue, 20171.».

JlanHas mporpamma peanusyercs MpH UCrosib3oBaHUM yueOHUKoB «Dusuka 10,11» auHnmn
«Knaccuuecknit kypce» aBTopoB: I'.5l.Mskumes, b.b.byxosnes, H.H.Cotckuii, B. M. YUapyrusn /
ITox pen. H.A.ITapdenTreBoit 1 pazpaboTaHa B COOTBETCTBUHM C TpeOOBaHHUSIMHU K pe3yJibTaTam
OCBOEGHUS OCHOBHOM o0Opa3oBaTenbHON
nmporpaMMmbl  cpenHero  obmiero  oOpaszoBanust  (OOII  COO), mpeAcTaBIEHHBIX B
®denepalbHOM  TOCYyAapCTBEHHOM  oOpaszoBaTenbHOM  ctaHgapre  (PI'OC)  cpemnero
oO1ero oOpa3oBaHus.

B mporpamme YUTEHBI OCHOBHBIC 1791 (S u TIOJIOKCHHUS IPOrPaMMBbI
dbopMupoBaHUST W PAa3BUTUSL  YHUBEPCAIBHBIX  y4E€OHBIX  JEHCTBUU  JJIi  CpPEIHETO
(momuoro) oOmero oOpa3oBaHMsT H  COOMIOJiEHA TPEEMCTBEHHOCTh C  MPUMEPHOMH
pOrpaMMoi 1o (pU3UKE ISl OCHOBHOT'O OOILETO 00pa30BaHMUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

®dusuka, Kak Hayka o0 HaubOojee oOOHmMX 3aKOHaX MPUPOIbI, BBICTyHas B
KayecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUM 00 okpyxkatomieM wmupe. ILKoabHBIH Kypc QHU3MKH - CHCTEMOOOpPa3yIOLIHii
JUIS  €CTECTBEHHO-HAy4YHbIX y4YE€OHBIX IMpPEIMETOB, IOCKOJIbKY (PU3WYECKHE  3aKOHBI
JeXaT B OCHOBE  COJEepXaHMSd  XUMUH, Ouosoruu, ¢usnyeckoil reorpapuu H
aCTPOHOMHUH.

Wzydyenne  u3umkm  sABISETCSA ~ HEOOXOMUMBIM ~ HE  TOJIBKO  JIJIL  OBJIAJCHUS
OCHOBaMH  OJIHOM U3  ©CTEeCTBEHHBIX HAyK, SBJSIOMICHCS  KOMIIOHEHTOM  0OOIIero
oOpa3oBanus. 3HaHUEe (PU3UKHU B €€ MCTOPHUUECKOM Pa3BUTHH MOMOTAET YEJIIOBEKY MOHATH MPO-
ecc dbopmupoBaHus JIPYTHX COCTABJISTFOIIIMX COBPEMEHHOM KYJIBTYPBHI.
['ymanutapHoe 3HayeHuMe (U3UKM KaK  COCTaBHOW  dvactu  oOmiero  oOpa3oBaHUS
COCTOMT B  TOM, 4YTO OHa  CIOCOOCTBYeT  CTAaHOBJIICHHIO  MHPOTIOHHMAHHS  H
Pa3BUTHIO HAYYHOTO CHOCO0a  MBINUICHUS, TIO3BOJIAIONICTO OOBEKTUBHO  OIICHUBATH
cBeZleHHMsT 00  OKpyXamlleM  MHpeE. Kpome  Toro, OBJIAJICHUE  OCHOBHBIMH
bu3nuecKMMH 3HAHMSIMM Ha 0a30BOM ypOBHE HEOOXOAMMO TMPAKTHYECKH  KaXKIOMY
YEJIOBEKY B COBPEMEHHOM KU3HU.

Jns  pemenust  3agad  (HOpMHpPOBAHUSA OCHOB HAyYHOTO  MHUPOBO33PEHUS,
pa3BHUTHS WHTEIUICKTYTbHBIX crocoOHoCTEH u MMO3HABATEILHBIX UHTEPECOB
IIKOJIBHUKOB B TPOIECCe M3yYeHUs (PU3MKH OCHOBHOE BHHMAHHE CIICIYeT YICISITh
HE CTOJNBKO TIepelaye CyMMBI TOTOBBIX 3HAaHUW, CKOJIBKO 3HAKOMCTBY C METOJAMH
HAy4YHOTO TO3HAHUSA OKPYXKAIoIIero MHpa, T[IOCTAaHOBKE TMpoOieMm, TpeOyromux OT
YYAIUXCSI CAMOCTOSITEIIbHOM IEITETLHOCTH 10 UX Pa3pEIICHHUIO.

Hesm u3yuenust pusnku B cpeaneit (MOTHOI) IIKoIe:

— QopmupoBaHre y OOydYalOIIMUXCS  YBEPEHHOCTH B  IICHHOCTH  0OOpa3oBaHUs,
3HAYUMOCTH  (PU3WYECKUX 3HAHMA I KaXKIOTO  YEeJIOBEeKa, HE3aBUCHUMO OT  €ro
po¢eCCHOHATBHOMN AESITENHHOCTH;

— OBJIAJICHHE OCHOBOTIOJIATAFOIIIMH buznueckuMu 3aKOHOMEPHOCTSIMH,
3aKOHAMHU u TEOPUSIMH, paciIMpeHue o0BEma HCIIOJIb3YEeMBIX bu3HUecKux
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MOHSATUN, TEPMUHOJIOTUU U CUMBOJIUKH;

— npuolOpeTeHue 3HaHUU 0 (byHIaMEeHTaTbHBIX duznyeckux 3aKOHaXx,
JeXallluX B  OCHOBE COBPEMEHHOM  (M3MYECKON  KapTUHbI MuHpa, O  Haumbojee
BAXHBIX OTKPBITHSIX B 00JIacTW  (PU3MKHM, OKA3aBIIMX OMNpENessioniee BIUSHUE Ha
pa3BUTHE TEXHUKM W  TEXHOJOTMH; TIOHMMaHHE (PU3UYECKON  CYIIHOCTH  SIBJICHUH,
HaOo1aeMbIX Bo Beenennoit;

— OBJIAJACHHUC OCHOBHBIMH MCTOAaMU Hay49HOI'O ITO3HAaHHUA IIpHUpOAbI,
HCITI0JIb3YCMbBIMHA B (1)I/I3I/IKCZ H3.6JHOI[CHI/IC, OIMIKNCaHucC, HU3MCPCHUC, BBIABUKCHUC
THUIIOTC3, IIPOBCACHUC OKCIICPHUMCHTA, OBJIAJICHUC YMCHUAMU O6pa6aTI)IBaTB
JaHHBIC OKCIICPHUMCHTA, O00BACHATH IIOJIYYCHHBIC PE3YJbTAaTHhI, YCTaHaBJINBATb

3aBUCUMOCTH  MEXAy  (U3MYECKMMHM  BEeIMYMHAMU B HAONMI0aeMOM  SIBIICHUH,
JIeN1aTh BHIBOBI;

— orpaboTka YMEHUSA pemarb dbuznyeckue 3a7a4u pa3HoOTo YPOBHS
CJIOKHOCTH;

— HpI/I06peTeHI/Ie OIIbITa p33H006p33H0ﬁ JCATCIIbHOCTH, OIIBITa IIO3HaHMU:A nu

CaMOIIO3HAHMS; YMEHUHI CTaBUTh 3a7a4H, pelarhb poOJIEMBI, MPUHUMATH
pelieHus,  UCKaTh, AaHAIM3UPOBaTb W  oOpabarbiBaTh  MHGPOPMAIMIO,  KIIFOUEBBIX
HaBBIKOB (KITIOUEBBIX KOMITETCHITUH), MMEIOIINX YHHUBEPCAJIBHOE 3HAYCHHUE:
KOMMYHHMKATHBHBIX HABBIKOB, HABBIKOB COTPYAHHUYECTBA, HABBIKOB U3MEPEHUM, HABBIKOB 3P eK-
TUBHOTO u 6e30MacHOro UCIIO0JIb30BaHUS Ppa3JIMYHBIX TEXHUYECKUX
YCTPOWCTB;

— OCBOEHHE  CIOCOOOB  HUCIOJIb30BaHMSI  (U3MYECKMX  3HAHUM Uil pelIeHus
OPaKTUYECKUX  3ajad, s OOBACHEHHUS SBJICHUM  OKpyKarouled JefCTBUTENbHOCTH,
U1 obecrieueHus: 6e301acHOCTHU KU3HU U OXPAaHbl IPUPOJIBI;

— pa3BUTHE  T[IO3HABATENbHBIX  WHTEPECOB,  MHTEIUJIEKTYaIbHBIX W  TBOPUYECKHX
criocoOHOCTEH B Mpolecce MPHOOpeTeHWs 3HAaHMM C  HUCHOJB30BAaHUEM  PA3IIUYHBIX
HUCTOYHHUKOB uHpOpMAITIH 17§ COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHH;
YMEHUI dbopmynHrpoBaTh u 000CHOBBIBATH COOCTBEHHYIO MO3ULINIO o
OTHONICHUIO K (PU3HUECKON HH(OPMALIMU, TTOJIy4aeMON U3 Pa3HbIX HCTOUYHUKOB;

— BOCTIHTAHWE  YBAKUTEIBHOTO  OTHOIIEHUS K YYEHBIM W WX  OTKPBITHAM;
YyBCTBA FOPJIOCTH 32 POCCUMCKYIO (PU3UUYECKYIO HAYKY.

OcoOeHHOCTh  TenernoyiaraHusi s 0a30BOTO  YPOBHS  COCTOMT B TOM, YTO
oOydyeHHe OpHUEHTHPOBAHO B OCHOBHOM Ha (¢GopMHUpoBaHME Yy oOyyaroumxcs oO1iei
KyJIbTypbl M HAay4HOIO MHUPOBO33DEHMs, Ha HCIOJb30BAaHUE TOJIYYCHHBIX 3HAHUM W
YMEHHUU B IOBCEAHEBHOMU KU3HHU.

Copmepxanne Kypca ¢GuU3MKM B  [porpamMme  cpeaHero  oOuiero  oOpazoBaHUA
CTPYKTypUpyeTCs Ha  OCHOBE  (M3MYECKMX  TEOpHid M  BKIIOYAET  CleAyrollue
pa3fensl: HAy4yHBIH METOA TO3HAaHMA MPHUPOJBI, MEXaHUKa, MOJEKyJspHas (¢uU3nKa
W TEepMOJMHAMHUKA, OJJIEKTPOAMHAMMKA, KoJieOaHUs U  BOJIHBI, OMNTHKA, CIHEluaIbHas
TEOpHsI OTHOCUTEIBHOCTH, KBAaHTOBas (PU3MKa, cTpoeHue BeenenHoi.

MecTto npeamera B y4eOHOM IJIaHe

Jnst uzydyenust pusuku Ha 0a30BOM YpPOBHE CTYNEHH CpeHEro oO0Iiero oopa3oBaHus B OT-
Boautcst 136 gacos (10 k.- 68 4., 11 k1. —68 4..), u3 pacuera 2 y4eOHBIX Yaca B HEAEIIIO.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yue6HOTro npeamera «Dusnkay Ha ypoBHE CpeaHEro o01mero oopa3oBaHus
(6a30BbBIi YPOBEHB) JIOKHO 00ECHEUUTh TOCTHXKEHHE CIIEAYIONIMX JMYHOCTHBIX, METa-
NPEeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo npenmera «DPusnka» JTOHKHBI OTpa-
aTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEWU TMO3MIMEH JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIMM, IMO3UTHUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0111ecTBa, paclIMpeHre >KM3HEHHOTO OIbITa U OMbITA ACATEILHOCTH B MPOIECCE peain3a-
U1 OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIbHON JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YyYaIOIIerocsl Kak aKTUBHOT'O U OTBET-
CTBEHHOTO YJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE TPAJAUIMOHHBIX OOIEYETOBEUECKHX T'YMAaHUCTUYECKUX M JEMOKpaTuye-
CKHX LICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpEcaxX Tpa)kJIaHCKOTO 00Iie-
CTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIluy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBbHBIMH MHCTUTYTaMH B COOTBETCTBHHM C HX
(YHKIUSAMY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTHh POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

LEHHOCTHOE OTHOIIEHUE K FOCY/IapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM POCCHICKHUX
Y4YEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAlUIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTHU-
pysCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM YHUCJE B JACSATEIbHOCTU
YUY€HOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOI'O0 TBOPYECTBA, MpPU-
cymiero Gu3nyeckou HaykKe;

5) TpyA0BOro BOCIIUTAHUSI:



HWHTEpEC K pa3InyHbIM chepam mpoecCHOHATEHOMN NesATeIbHOCTH, B TOM YHCIIE CBSI-
3aHHBIM C (DU3UKOW W TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP Oyaymien mpo-
(deccuu 1 pealn30BBIBATH COOCTBEHHBIE )KM3HEHHBIC TUIAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K 00OpPa30BaHUIO U caMO00pa30BaHUIO B 00JaCTU (PU3UKH
Ha TPOTSHKEHUU BCEU KU3HH;

6) 3K0JOTrNYeCKOro BOCTIMTAHNS

c(hOpPMHUPOBAHHOCTH PKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TI00ATBHOTO XapaKTepa
AKOJOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYIIECTBICHUE JCHUCTBUU B OKPYKAIOIIEH Cpele HA OCHOBE 3HA-
HUSI LIEJIEW YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA;

pacUIMpPEHUE OIbITa JEATEIBHOCTH JKOJIOTMYECKOW HAaNpaBICEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NIECKON HAYKH;

OCO3HaHME IICHHOCTH HaYYHOU JIEATeTLHOCTH, TOTOBHOCTH B TIpOIIecce n3ydeHus hu-
3MKH OCYIIECTBIISATH MPOCKTHYIO M MCCIICIOBATENBCKYIO ASATEIHPHOCTh HHIUBUAYAIHHO U
B TpYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS
ba3oBble Jilornyeckue JaeiicTBUA:
CaMOCTOSITEIIbHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
ONPENETATH LETU AEATCIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B pacCMaTpUBAEMbIX (PU3UYECKUX SIB-
JICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMbI C YYETOM aHalv3a UMEIOIIMUXCS MaTepu-
aJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLICHMBATh COOTBETCTBUE PE3YJbTATOB IIE-
JIIM, OLICHUBATh PUCKHU MOCJEICTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSX PEATBHOTO, BUPTYyaJIbHOTO W
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/IbCKHe JAeiiCTBUS.
BJIQICTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATHUSMU W METOAaMH (u3HnUe-
CKOW HAYKHU;
BJIQ/ICTh HABBIKAMH Y4EOHO-HUCCIEA0BATEIILCKON M TPOSKTHOM JIEATeTbHOCTH B 00J1a-
CTH (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB pe-
meHus 3a1a4 GU3NIECKOro CoJIepKaHusl, MPUMEHEHUIO Pa3IMYHbIX METOI0B ITO3HAHUS;



BJIQJIETh BUJIAMHU JIESITEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUSA, €T0 UHTEPHPETALIUH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CUTYyalHsX, B TOM YHCIE MPU
CO37IaHUH YUEOHBIX TIPOEKTOB B 001acT (PU3MKH;

BBISIBJISITh IPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTYalM3UPOBATH 3a/layy, BbIIBUTATh
rUnoTe3y €€ peuieHusi, HaXOAUTh apTyYMEHTHI ISl JI0Ka3aTelIbCTBa CBOUX YTBEPKICHHUI,
3a/laBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh MOJYYCHHBIEC B XOJI€ PEIICHUS 3a/la4u PE3YJIbTaThl, KPUTUYECKH Olle-
HUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/]a4l B 00pa30BaTEILHON JACATEIHHOCTH,
B TOM YHCJIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTHh 3HAHUS N0 (U3HUKE B MPAKTUUYECKYIO 00JIACTh JKU3HEACATEIBHO-
CTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, TIPE/JIaraTh OPUTMHAIBHBIC MOJIXO0/IbI U PEIICHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIQJIETh HABBIKAMU MOJXy4YeHUs1 MHPOpMALHMK (DPU3UUECKOTO COAECpPKaHUA U3 UCTOY-
HUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILECTBIATh ITOUCK, aHAJIN3, CHCTEMATU3aLAI0 U
UHTEpHpeTanio HHGOPMAIIMK PA3IMYHBIX BUOB U (GOPM MPEACTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CPEJACTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUWA B
pPEIIEHNN KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3allMOHHBIX 33]1a4 C COOJII0JIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTUEHBI, pEeCypcocOepeKeHus, mpa-
BOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COJAEPKAHMS B Pa3IUYHbIX (opMmarax Cc y4éTom
Ha3HauYeHUsI MHGOPMAIIMK U 1IEJIEBOM ayAUTOPUH, BbIOWpas ONTUMANIbHYIO (OopMy TMpe-
CTaBJICHUS U BU3yaJIM3aLIUH.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIC Y4eOHbIE JeHCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOUYKY 3PEHUS C MCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;
NOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;
BBIOMpPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHUCTBUIN C yUETOM OOLIUX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;
NPUHUMATh L€ COBMECTHOU JEATEIIBHOCTH, OPraHU30BBIBAaTh U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ NOCTUKEHUIO: COCTABIIATh IJIAH JEUCTBUM, PACIIPENEIISITh POJIA C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM pabOThI;



OIICHMBATh KA4€CTBO CBOETO BKJIaJa M KaXKJOTO yYaCTHHUKAa KOMaHIbI B OOIIHIA pe-
3yJBTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATh UAEU C MO3UIMU HOBU3HBI, OPUTHHAIBHO-
CTHU, MPAKTUYECKOU 3HAUUMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATETUUECKOE IOBEACHUE B PA3JIUYHBIX CUTYAILUSX,
IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISATH MMO3HABATEIIbHYIO JEATEIbHOCTh B 00JaCTH (PUBUKHU
U aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISTh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX 3a7ady,
IUTaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ YUETOM UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IPEATNIOYTECHN;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHHUI;
JieaTh OCO3HAHHBIN BHIOOP, ApIYMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelLIEHHUE;
OIICHUBATh IPUOOPETEHHBIN OIIBIT;
CIoco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMHA B 001acTH (PU3MKH, T10-
CTOSTHHO TOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATECIBHOCTH, OLICHU-
BAaTh COOTBETCTBHE PE3YyJIbTATOB LEISAM;
BJIAJICTh HaBbIKAMU MMO3HABATEIBHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICH-
CTBHI M MBICIIUTEIIBHBIX MTPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUIA;
UCIIOJIb30BaTh MPUEMBI pedIEKCUU /I OLIEHKU CUTYaIluu, BHIOOpAa BEPHOIO pellie-
HUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUSI 0 UX CHIKECHHUIO;
MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHATIM3€E PE3yJIbTaTOB ACATEILHOCTH;
IPUHUMATH ce0s1, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.
B nporiecce moCTHXEeHHS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS TPOTPAMMBI 110 (PU3H-
Ke JIJI1 YPOBHSI CpelHero o0Iero oopa3oBaHusi y 00y4arouxcs COBEPIICHCTBYETCS YMO-
[IUOHAJIbHBINA UHTEIIIEKT, Mpe/Ioararonuii copMrupoBaHHOCTb:
CaMOCO3HaHUs, BKIKOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAILHOE COCTO-
SITHUE, BUJICTh HAMPABJICHUS Pa3BUTHUS COOCTBEHHON 3MOIMOHANIBHOUN cdephl, ObITH yBe-
pPEHHBIM B cebe;



CaMOpPETYJIMPOBAHUS, BKJIIOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE IMPUHUMATHh OTBET-
CTBEHHOCTb 3a CBOE MOBEJCHHE, CIOCOOHOCTh aIaliTUPOBATHCS K SMOIIMOHAIBHBIM H3Me-
HEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMU, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHHIO LIENIH U YCIIEXY,
ONTUMU3M, HUHUIIUATUBHOCTh, YMEHUE JIEWCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEH;

AMIATUM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JIPY-
T'MX, YYUTHIBATh €T0 IIPU OCYIIECTBICHUHU OOILLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COIIE-
PEXKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIKUX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C JIPY-
THUMH JIIOJIbMU, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3periaTb KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koHniy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaOIIUXCS YMEHHIA:

JE€MOHCTPUPOBATh Ha MIPUMEpPaxX Pojib U MECTO (PU3MKHU B POPMUPOBAHUHN COBPEMEH-
HOI Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B MpaK-
TUYECKOW JEATENIbHOCTH JIIOJEH, IETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TMPUMEHCHHSI W3YYEHHBIX (U3MUECKUX MOJENEH: TOUYCUHBIN
AIIEKTPUYECKUI 3apsill, JIyd CBETa, TOUCHHBIN HCTOYHHUK CBETA, SACpHAs MOJETh aToMa,
HYKJIOHHAS! MOJIEJIb aTOMHOTO SI7[pa MPH PEIIeHNH (HU3NYECKUX 3a/1a4;

pacro3HaBath (PU3UYECKUE SBJIICHUS (ITPOIIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKH U KBAaHTOBOHM (PM3UKU: 3JIEKTpUUYECKask MPOBOAUMOCTD, TEIJIOBOE, CBE-
TOBOE, XUMHUYECKOE, MArHUTHOE JAEMCTBUSI TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTpOMar-
HUTHAs UHAYKIMS, JEHCTBUE MAarHUTHOTO TMOJISi HA TTPOBOJHUK C TOKOM M JABUXKYIIHICS
3apsifl, SJICKTPOMArHUTHBIE KOJICOAHHsI M BOJHBI, IPSIMOJIMHEHHOE PacpOCTPAHEHUE CBE-
Ta, OTpaXEHHE, MpeJIoMIICHNe, HHTep]epeHIus, udpakiuus ¥ MoasIpu3alus cBeTa, AUC-
nepcus cBeta, horoanekTpudeckuii 3ddext (hororddexr), cBeToBOE NaBiieHUE, BOZHHUK-
HOBEHHUE JIMHEMYaTOro CIEeKTpa aToMa BOJOPOJAA, €CTECTBEHHAs] U UCKYCCTBEHHAs! pajuo-
AKTUBHOCTD;

ONHCHIBAaTh M3yUEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHE, MarHUTHbBIE, ONTHYE-
CKHE, JIEKTPUYECKYIO MPOBOJUMOCTD Pa3jIMUYHBIX CPell) M DJIEKTPOMArHUTHbBIE SBICHMUS
(mpotiecchl), UCTIONB3YS (PUBNYECKUE BEIMUMHBL: JIEKTPUUECKUI 3aps/l, CUjla TOKa, dJICK-
TPUYECKOE HAIPSKEHUE, DIEKTPUUECKOE COMPOTUBICHHUE, PA3HOCTh MOTEHIIMAIOB, K-
TPOJBIKYLIAs cuia, paboTa TOKa, MHIYKLMS MAarHUTHOTO ToJisA, cuia Ammnepa, cuia Jlo-
pEHIla, HTHAYKTUBHOCTh KaTYIIKH, YHEPTHS JIEKTPUIECKOTO ¥ MATHUTHOTO TIOJIEH, TIepro.
U YacToTa KosieOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsi U CHJla TOKAa B IIPOLECCE rapMo-
HUYECKUX 3JIEKTPOMArHUTHBIX KoyieOaHMM, (DOKYCHOE pacCTOSHUE M ONTHYECKas cuja
JIUH3BI, TIPU OMTUCAHUU TIPABWIHHO TPAKTOBATH (PM3UYECKUN CMBICI MCIIOJIb3yEMbIX BEJIU-
Y1H, UX 0003HAUYCHUS U €IUHUIIbI, YKA3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE JaHHYIO (hru3ude-
CKYIO BEJIMUUHY C APYTUMHU BEJIMUNHAMU;



OMHCHIBATh U3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIIECCHI, UCIOJB3Ys (HU3UIECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U YaCTOTA CBETA, SHEPTUS U
UMITYJIbC (JOTOHA, MIEPUOJ MOTypacnajaa, SHEPTHsl CBSI3M aTOMHBIX SiFEp, NIPH OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3WUYECKUN CMBICT UCIIOIb3YEMbBIX BEJIMUMH, UX 0003HAYEHUS U
€JIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C APYTH-
MU BEJIMYMHAMU, BEIYUCIIATH 3HaUCHUE (PU3NUECKON BETUIMHBI,

aHaJM3UPOBaTh (PU3UYECKHUE TIPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PM3UYECKHUE 3aKOHBI U
MPUHLUINBL: 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENHLHOTO U HapaJIEILHOIO COSUHEHUS MPO-
BOJIHMKOB, 3aKOH J[>)koyns—J/IeHIa, 3aKOH 3JIEKTPOMAarHUTHOM UHIYKIUU, 3aKOH IPSMOJIH-
HEWHOTO pacHpOCTPAHECHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHeHHe DWHIITEHHa 11 (oTodddeKTa, 3aKOH COXpaHEHHUS dHEPTUM, 3aKOH COXpaHe-
HUSI UMITYJIbCA, 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHUS] MAaCCOBOTO
4HClia, MOCTYJIaThl bopa, 3aKOH pAMOaKTUBHOTO paciajia, Py 3TOM pa3IndyaTh CJIOBECHYIO
(hOopMYJIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BhIpaKEHHE M YCIOBUS (TpaHUILIbI, 00JIaCTH)
MPUMEHUMOCTH;

OTPENICIIATh HAMPABJICHUE BEKTOpPA MHIYKIIMM MArHUTHOTO MOJS MPOBOJHUKA C TO-
KOM, cujibl Ammnepa u cuiibl Jlopenna;

CTPOUTH U ONUCHIBATh U300pAKEHHE, CO3/IABAEMOE TIJIOCKUM 3€pKajoM, TOHKOW JIMH-
3011;

BBITIOJTHATD AKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (PU3MUECKUX SBJICHUM U MPOIECCOB C
HCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUU: MPU 3TOM (HOPMYIHpPOBaTh IpoodJie-
My/3a7aqy ¥ TUIIOTE3y YYEOHOT0 SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPETIOKEHHOTO
000pyn0BaHusl, MPOBOJAUTE OMBIT U (POPMYTUPOBATH BHIBO/IBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUS] (PUBMUECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAJIBHBIN CIOCO0 U3MEPEHUS U UCIIOIh30BaTh U3BECTHBIE METO/IbI OIEHKHU
MOTPEMIHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUECKUX BEJIMYHMH C HCIIOJIB30BAaHUEM IPSMBIX U3ME-
PEHUIA: TIPH ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATh PE3YJIbTATHI IMOJYICHHOM 3a-
BUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TaOIUIl U rpadUKOB, J€JaTh BHIBOJIBI 110 PE3YJIb-
TaTaM HCCIICIOBaHMUS;

coOJiroaTh MpaBuiia 0€30MacHOTO TPY/ia MPU MPOBEICHUHN UCCIEAOBAHUNA B paMKax
y4eOHOTO IKCIEPUMEHTA, YU4eOHO-UCCIEA0BATEILCKON U MPOEKTHOW ACSATEILHOCTH C HC-
MTOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U JTA00PATOPHOTO 000PYA0BAHNS;

permaTh pacy€THBIC 3a7]a4M C SIBHO 3aJaHHON (PM3UUECKON MOJEIBIO, UCTIONB3Ys (Pu-
3MYECKUE 3aKOHBI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3aJa4d BhIOUpaTh (pru3ude-
CKYIO0 MOJIEJIb, BBIJICTATh (PM3UUYECKHE BEIUUYUHBI U (OPMYJIbI, HEOOXOUMBIC ISl €€ pe-
IIEHUSI, TIPOBOAUTEL PAacu€Thl U OLICHUBATH PEATBLHOCTH MOJYYEHHOIO 3HAaYeHUs pusnye-
CKOM BEJIMYMHBI;

peniaTh Ka4yeCTBEHHBIC 3aJlayd: BBICTpPAUBATh JIOTMUECKH HEMPOTHBOPEUYUBYIO II€-
MOYKY PACCYXKJIEHUN C OMOpOil Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MYECKue
SIBIICHUSI;
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WCIIOJIh30BaTh NP PEIIEHUN yYeOHBIX 3a/7a4 COBPEMEHHBbIC HH(POPMAIIMOHHBIE TEX-
HOJIOTHH JJISI TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U MPEACTaBICHUS y4eOHON U
HAyYHO-TIOMYJISIPHOU HH(POPMAIINH, TTIOTYUYEHHON U3 PA3INYHBIX NCTOYHUKOB, KPUTUICCKU
aHaJIM3UPOBATh MOJTy4aeMyto HH(OPMaIIUIO;

OOBSICHSATH TIPUHIIUIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pas-
JUYaTh YCIOBUS UX O€30M1aCHOT0 MCIOJIb30BaHMS B IIOBCEIHEBHOM KU3HH;

IIPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BH-
THE HaYKH, B OOBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHO-
JIOTH;

HCITOJIh30BaTh TCOPETHUCCKUE 3HAHUS 1O (PU3HKE B MMOBCEIHEBHOM KU3HU TSl 00€ec-
neyeHrss O€30IMacCHOCTH TIPU OOpallieHUuU ¢ NMPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
JUISL COXPAHEHUS 37I0POBBS M COOJIFOJICHUS HOPM SKOJOTHYECKOTO MOBEACHUS B OKpYyXKa-
IOIIEU CPELE;

paboTaTh B IpyMIe C BBIMOJHEHUEM Pa3JIMUHBIX COIMAJIBHBIX POJieH, MIAaHUPOBATh
paboTy TPyIIIbl, PAIMOHAIBHO paclpeaeisiTh O0SI3aHHOCTU U TUIAHUPOBATh ACSATEILHOCTh
B HECTAaHJIAPTHBIX CHUTYalUSX, AJCKBATHO OLCHMBATH BKJIAJ KaXJOTO W3 YYaCTHUKOB
IPYIIbI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.
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COJIEP)KAHME

bas3zoewtii yposenw

OCHOBBI JIEKTPOTUHAMUKH

MaruutHoe ToJe. Bexkrop VHIYKIUH MarHUuTHOTO TIOJIAL. [elicTBue
MarHUTHOTO TIOJS Ha TMPOBOAHUK C TOKOM M JABWXKYIIYIOCS 3apsDKCHHYIO YacTHUILY.
Cuna Amnepa u cuna JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA.

SIBneHne  dnNEKTpOMarHWTHOM  WMHAyKIMM. MarautHeli  notok. IlpaBuno  Jlenna.
3aKOH  DJIEGKTPOMAarHUTHOM  WHAYKUUU.  SIBmeHne  caMOMHAYKUMHU.  HIOYKTUBHOCTB.
DIEKTPOMarHuTHOE N0JIE. DHepaus 21eKMpPOMASHUMHO20 NOJA.

Kosie0anus u BOJIHBI

Mexanunueckue Kosie0aHusl. ["apmoHMueckue Kosie0aHus. CBoOOHBIE,
3aTyXarolue, BBIHYK/ICHHbBIC KoJieOaHus. [IpeBparnienus SHEPTUU npu
Kojebanusx. Pesonanc.

DIEeKTPOMAarHuTHbIE KoJeOaHusl. KonebarenpHblii KOHTYD. IlepemenHbI
ANEKTPUUECKUN TOK. Pesonanc 6 anexkmpuueckou yenu. Kopomkoe 3amvikanue.

Mexanndyeckue  BOJHBL.  [IpoposibHbie W momepeyHble  BOJHBL.  CKOpPOCTh M
JUTMHA BOJHBL. Mnmepghepenyus u ougpakyus. Inepaus 601Hbl. 38YKOBblE BOJIHDL.

DNeKTpoMarHuTHele  BOJHBL.  CBOHCTBA  3JEKTPOMAarHUTHBIX  BOJIH.  Jlnama3oHsl
ANIEKTPOMArHUTHBIX U3JIyYEHUN U UX MPAKTUYECKOE IPUMEHEHHE.

Onrtuka

['eomerpuueckas ONTHKA. CxopocTh CBETA. 3aKOHBI OTPaXCHUS u
npenomsienuss  ceera.  dopmymna  ToHkOM — JuH3BL.  BonHOBBIE  CBOiCcTBA  CBeTa:
aucnepcus, uHTeppepeHuns, Tudpaxuus, Hoaspu3anus.

OcCHOBBI CrIEHMAJILHOM TEOPUH OTHOCUTEJIbHOCTH

[locTynatel TEOpUM OTHOCUTENBHOCTM W  CIEACTBUS U3 HUX. VIHBapuaHTHOCTH
MOJyJIsl CKOPOCTM CBeTa B BakyyMe. OHeprus mokos. CBs3b MacChl W JHEPruu
CBOOOHON YaCTHIIBI.

KBanToBas pusuka. @Puznka aroMa 1 AaTOMHOI0 siApa

[umoreza M.  Ilmanka.  ®otosnexktpuueckuit  3¢pdekr. Onbitel  Cronerosa.
3aKoHBI dotordpdexra. YpaBHeHUe OWHIITEHA. ®oTOH. KopnyckynsipHo-
BOJTHOBOM nyanusm. Coomuoutenue neonpeoenénnocmetl I etizenbepea.

[Inanerapunas wmopgenb aroma. OOBSICHEHHE JIMHEWYAaTOrO CHEKTpa BOJAOpPOJA Ha
OCHOBE KBAHTOBBIX MOCTYJIATOB bopa.

CoctaB M CTpOEHHME AaTOMHBIX fJiep. ODHEpPrusi CBsI3M AaTOMHBIX siaep. Buasl
paJMOaKTUBHBIX  MPEBpPAlIEHUN  aTOMHBIX  siep. 3aKOH  paJMOAKTUBHOIO  pacmnaja.
SAnepuble  peakuuu. llemnas  peakuus  geneHuss  anep.  [lpumenenue  a0epHot
SHepauuU.

DneMeHTapHble YacTulbl. DyHIaMeHTalbHbIE B3aUMOACICTBUS.

Ctpoenue BcesenHoii

ComnHeunas cucTeMa. IMJIaAHCTHI 51 MaJibIC TCIa, CcucTeMa 3€MJ'I$I—.HYH3.

12



Crpoenne wu sBomouuss ConHua wu 3BE3n.  Kimaccudukanums  3B€3a.  3BE3OBI U
WCTOYHHUKH UX SHEPTHUH.

[NanakTuka. CoBpeMeHHbIE IPEICTABIEHU 0 CTPOEHUU U HBOJIIOLUU
Bcenennon.

! KprUGOM gbloesieH mamepuai, He 6blHOCﬂWulZC}Z HA umozoeyr ammecmayuro.

JIABOPATOPHBIE PABOTbBI U OIIBITHI

11 kiace

1.Habmroienue AecTBUS MarHUTHOTO TOJISl HA TOK.

2.M3yuenue 3J1eKTPOMarHuTHON UHIYKIIHH.

3.0npenenenue YCKOpEHUS CBOOOJTHOTO naJIeHUs npu TTOMOIITN MasTHUKA.
4.M3mepenue rmokaszaress MpeToOMIICHHUs CTEKIa

5. OnpeneneHne ONTUYECKON CUITbI IMH3BI M JOKYCHOT'O PACCTOSHUS COOUPAIOLIEH JINH3HI.

6. M3mepenue AIMHBI CBETOBOM BOJHBEI.

7. Onenka nHGOPMAMOHHON eMKOCTH KoMIakT —aucka (CD)

8. HabnroneHne CITomHOTO U JIMHEHYAaTOTO CIIEKTPOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

11 xnace
Ne Tema Kou-Bo ya- | Kos-Bo ya- | Koa-Bo Koa-Bo
n/n COB 110 aB- | COB IO Pa- | KOHTP. | Jiad.padoT
TOPCKO# | Oo4eil mpo- | pador
NMporpaMme | rpamme
1 OCHOBBI JIEKTPOJAMHAMHUKH (MPOI0JIKEHHE) 9 9 1 2
MarsauTHoe nosie 5 4 - 1
DJIeKTpOMAarHuTHasT WHIYKIUS 4 5 1 1
2 Kosie0anusi ¥ BOJIHBI 15 15 1 1
MexaHuueckue KoJebaHus 3 3 - 1
DJIeKTpOMAarHUTHBIE KoJIeOaHuUs 5 5 - -
MexaHWYeCKHUe BOJHBI 3 3 - -
DJIEKTPOMArHUTHBIE BOJTHBI 4 4 1 -
3 OnTuka 16 17 1 5
CBETOBBIC BOJIHBI. 11 12 1 4
OcHOBBI CHIEMANILHOM TEOPUU OTHOCUTEILHOCTH 3 3 - -
W3myyeHue U CrieKTpsl 2 2 - 1
5 KBantoBas ¢pusuka 17 17 2
CBeTOBBIE KBAHTHI 5 5 1 -
AtoMHas pusnka 3 3 - -
®Pu3uKa aTOMHOTO s1Ipa 7 7 1 -
DJIeMEHTapHbIE YaCTHUIIbI 2 2 -
6 Ctpoenue Beesiennoii 5 5 - -
7 Pe3epB 6 5 - -
UTOroO 68 68 &) 8
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YYEBHO-METOANYECKOE OBECIIEYEHHUE

VYueOnuk.11 xkmacc. Aptopsl I'.S.Mskumes, b.b.byxosues,B.M.Uapyrus.

CoOopuuk 3ama4 1o ¢pusuke .10-11 xkmaccer. ABTop H.A.IlapdenTtrena.

Tetpanp ans naboparopusix padot. 11 knacc. Asrop H.A.IlapdenTtrena.

Terpanp nns nabopatopusix padot. 10 kimacc. Aprop H.A.ITapdenTrena.

KonTpons 3HaHuil, ymeHuil 1 HaBbIkOB yuamuxcst 10-11 kiaccoB. bazoBblil u yriayOnen-
HBIM ypoBeHb. Kaura s yuurens. B.A.3a6otun, B.H.Komuccapos

I'ogosa U.B. ®usnka 11 xmacc. Kontponpasie padotsl B HOBOM dopmare. — M.: «1H-
tetekT-Lentp», 2011

bo6pora C.B.®uszuka VII-X knaccel: Hectangaptasie ypoku. — Bonrorpan: Yuutens, 2003
I'oponosa JI.A. MurerpupoBannbie ypoku ¢pusuku: 7-11 xnacesl. — M.:BAKO, 2009
KynepmreitnlO.C.@uznka OnopHble KOHCIEKThI U auddepeHmupoBanHbie 3agaun. 10
kiacc. — CII6.: BXB — IlerepOypr, 2007

JIésuna H.B., JleBamoB A.M.. ®u3uka: MHOrOYpOBHEBbBIC 3a/1a4M C OTBETAMU U PEIICHUS-
mu. — M. I'ymannt. uzn.ueatp BJIAJIOC, 2003

Hecranpaptueie 3amaun mo ¢usuke. s kimacco rymanutapuoro npodust/ A.U.Cemke.
— Spocnasnb, Axkanemusipazsutus, 2007

Y4eOHbIli KOMIBIOTEpHBIH Kypce «OTkphITas ¢pusznka»n,000 «dusukon», 1996-2001 PC
CD-ROM  Oo6ywuaromnie mporpaMMbl HOBOT'O MOKOJeHUS «Buaeo3amaunuk mno (usmke.
Yactu 1 n 2, ABropsl A.M1 ®umman, A.N.Cxopuos, P.B./lamunoB

CD-ROM  «bonbmas sauukioneaus Kupumna u Medoaus 2001»(coBpemMeHHast yHUBEP-
casibHasl poccuiickas sHIuKIoneaus ), « Kupumn u Medonunii», 2001

15



		2023-09-06T14:38:19+0300
	Земисова С.А.
	я подтверждаю этот документ




