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Pabouas nporpamma yueoHoro npeamera bYIL.05 duszuka

PabGowas  mporpamMa  cocTaBieHa Ha  OCHOBE  TpeOoBaHMH  QenepaabHOro
roCy/IapCTBEHHOI'O 00pa30oBaTelIbHOIO CTaHJgapTa cpeaHero obmero obpa3oBaHus (YTB.
nprka3oM MunuctepcTBa oopazoBanust U Hayku PO ot 17 mas 2012 r.N 413, ¢ u3MeHEeHUsAMU U
JIOTIOJIHEHUSAMU), TOJNOXKEeHUH (enepaabHO 00pa3oBaTeNbHOM MpPOrpaMMbl CPETHETO OOIIEro
oOpazoBanus (yTB. mpukazoM MuHHCTEepCTBa MpocBemenus Poccuiickoit @enepanuu ot 18 mas
2023  1.Ne371) (¢ uW3MEHEHHWSIMH), C y4Ye€TOM MPUMEPHOM pabodeid  MporpaMMbl
001eo0pa3oBaTeIbHOM  TUCHMIUIMHBL  «@u3uka» i MpodecCHOHANBHBIX 00pa30BaTeIbHBIX
opranuzanuii (yrB. CoBETOM IO OIICHKE COJIEpP’KaHuUs U KauecTBa MPUMEPHBIX pabouux mporpamm
00111€00pa30BaTENILHOTO M COLHUAIBHO-TYMAaHUTAPHOTO IMKJIOB CPEIHEr0 Mpo(hecCHOHAIBHOTO
obpazoBanus oT <«30» HosiOps 2022 1. Nel4, HPIIO), a Taxke ¢ y4eTOM TIOJIy4aeMOM
cnenuanbHocTy 44.02.02 IlpenonaBanye B HaYaIbHBIX KJIaccax.

Opranu3zanusi-pa3padoT4nK: TOCYJAapPCTBEHHOE aBTOHOMHOE  IpodeccroHAIbHOE
oOpazoBarensHoe yupexzaeHue CepaiaoBckoil obnactu «KambIIUIOBCKHI TeqaroruuecKui
KoJutek», 264860, CaepmiioBckast obOmactb, T. KampinuioB, yn. Maskosckoro, a.11.; Ttenm.
8(34375) 2-08-03, e-mail: izkpk @mail.ru, http://kpk.uralschool.ru/

Pa3patorumk:
Pycuna E.H., npenogasatens 'AIIOY CO «KaMbIIITOBCKUHN NEAArOTHYECKUI KOJUIIEIA.
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Conepxanue

ITosicHUTENbHAS 3aMIUCKA 4
[TnaHupyeMble Pe3yabTaThl OCBOECHHS YU€OHOro mpeaMera 6
16

Copepxanne yaeOHOTO IpeMeTa
Tematuveckoe IaHKPOBAHKE, B TOM YHCJIE C yIETOM paboveil MporpaMMbl BOCIIUTAHUS C 73

yKa3aHUEM KOJHMYECTBA 4YacOB, OTBOJIMMBIX Ha OCBOCHUE KaXKJI0M TEMbI
VYcnoBus peanuzanuu pabodeit mporpaMMbl yaeOHOTO TipeameTa «Du3uka» 25
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IlosicHuTeIbLHAA 3aMHCKA

O0mas xapakTepucTuKa yueOHOro npeamera « ®u3nka»

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpOBHE cCpelHero ofmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOMU
oOpasoBarenbHON TIporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm (denepaibHOM
paboueil mporpaMMbl BOCITUTaHUS W KOHIENIWHU IpenojaBaHus yueOHoro npeamera «®dusuka» B
oOpa3oBarenpHbIX  opranm3anusx  Poccuiickoii  @exepanuu, peald3ylOUUX  OCHOBHBIC
oOpa3oBaTenbHbIe MPOrpaMMebl, Ha ocHOBE nosoxenuit @OIT COO.

Copepxanue mporpaMMbl 1o (¢U3MKEe HalpaBlIeHO Ha (OpMHpPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaromuxcs | kypca B cucreme CIIO npu oOydeHun ux (Qu3nKe Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOrO moaxoxa. I[Iporpamma mo ¢usuke
cootBeTcTByeT TpeboBanuaM PI'OC COO k mIaHUPYEMbIM JUYHOCTHBIM, IPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe YYUTBhIBaeT HEOOXOAMMOCTh pealu3aluu
MEXIIPEIMETHBIX CBs3ed (DU3MKH C €CTeCTBEHHO-HAyYHBIMH YYE€OHBIMH NpeaMmeramu. B Hel
OTIPE/ICTISIOTCS OCHOBHBIE LIENM W3Y4YeHHs] (PU3UKH Ha YPOBHE CpelHEero oOiiero obpa3oBaHus,
TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (DM3HMKH: JIMYHOCTHBIE, METalpeIMETHBIE, TIPEAMETHBIC
(Ha 6a30BOM YpOBHE).

dwu3nka Kak Hayka 0 HauOojee OOIMUX 3aKOHAX MPUPOJIBI, BHICTYMAs B Ka4eCTBE y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKIJIAJl B CUCTEMY 3HaHUN 00 okpyxaromem mupe. Kypce
GU3MKN - CHCTEeMOOOPA3yIOMMK JIi €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX IPEAMETOB, MOCKOJBKY
¢du3nyecKkrue 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SIBICHUN, M3y4aeMbIX XMMHEW, OUOIIOTHEH,
¢busnueckoil reorpadueit u actpoHomuei. Vcnons30BaHne U aKTUBHOE NIPUMEHEHUE (DU3HUSCKUX
3HaHUI OIpeneNseT XapakTep M pPa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHMH B cdepe IHEepreTHKH,
TPaHCIOPTa, OCBOECHUS KOCMOCA, IMOJY4EHHs HOBBIX MaTepHalioB C 3aJaHHBIMU CBOMCTBAMHM H
apyrux. M3ydyeHue (U3MKM BHOCUT OCHOBHOM BKJaJ B (DOPMUPOBAHHME €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa o0yyaroumxcs, B pOpMUPOBAHUE YMEHHI MPUMEHSTh HAyYHBIH METOJ| MMO3HAHUS
IIPU BBINOJIHEHUH UMU YYE€OHBIX UCCIICOBAHUIM.

B ocHoBy kypca ¢u3Mku ajisi ypOBHSI CPEIHETO OOIIEro 0Opa30BaHUs TMOJIOKEH P HICH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPHUHLUIIBI €0 IOCTPOEHUS.

Wnes uenoctHoctu. B cOOTBETCTBUM € HEl KypcC SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuasl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK BOIPOCH KIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca GU3UKU 00bEJUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBasieTcs: popMHpoBaHUE MPENCTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTE€pHH, BELIECTBE U IOJIE.

Wnes rymanuTapusanuy. Peanuszanus uaeu NpeanonaraeT UCIojab30BaHUE TYMaHUTAPHOIO
MoTeHIMada GU3NYECKOW HayKH, OCMBICIEHUE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMH.

Wnes npuknagHoit HanpaBiaeHHocTU. Kypce ¢u3uku npeanonaraet 3HaKOMCTBO C IIHPOKUM
KPyroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Wnes sKojormsanuy peanusyercs IOCPEICTBOM BBEICHHS JJIEMEHTOB COJEpKaHUS,
MOCBAIIEHHBIX SKOJOTMYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C DPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CYXJeHHus MpoOiIeM PalUOHAIBHOIO MPUPOAOIOIb30BaHUS U
HKOJIOTUYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMH Kypca (U3UMKH Ha YpOBHE CpPeAHEro odiiero o0pa3zoBaHUs
ABISAIOTCS (u3ndeckue Teopuu ((HOopMUpOBaHME MPEACTABICHUA O CTPYKType MHOCTPOCHHS
¢busnueckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB W MPHUHLMUIIOB B COBPEMEHHBIX
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MPEJCTaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS E€CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MIPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIN MOAXO0M B Kypce (U3MKU peau3yercsl MpexkJe BCEero 3a

CU€T OpraHu3aly SKCIEPUMEHTAILHON JESTEIBHOCTH 00YYarOIIUXC .
s Ga3oBoro ypoBHS Kypca (HU3UKH - O3TO HCIOJB30BAHHE CHCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OpAaTOPHBIX padOT, KOTOPBIE B MporpaMMe o (usmke
00bETUHEHBI B OOIIMI CHHCOK YYCHWYECKHX MPAKTUYECKUX paboT. BeigeneHue B ykazaHHOM
nepeyHe JiabopaTopHBIX padoT, MPOBOAUMBIX JMJIi KOHTPOJISI U OLIEHKH, OCYIIECTBIISETCS
y4aCTHHKaMU 00pa30BaTENILHOTO TMpolecca HMCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAHUA U
ocHamleHus: kabuHeta ¢usuku. [Ipm 3TOM oOecreynBaeTcsi OBIaACHHE OOYYAIOIIMMHUCS
YMEHUSIMH TIPOBOJANTH KOCBEHHBIE HW3MEPEHUs, HCCICIOBAHHUA 3aBHCUMOCTEH (PH3MUECKUX
BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITOKEHHBIX TUIIOTES.

Pemenne pacy€THBIX M KAYeCTBEHHBIX 3a/ad C 3a/JaHHOW (U3MYECKOW MOIEIBIO,
MO3BOJISIIONIEE TPUMEHSTh U3YYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pa3jelna Kypca,
TaK ¥ WHTETPUPYS 3HAHUSA W3 PAa3HBIX pasfenoB. s KayecTBEHHBIX 3ajad MPHOPHTETOM
SBIIAIOTCS 3a/laHusi Ha OOBSCHEHHWE MPOTeKaHUS (PUIUYECKUX SBICHUM U TIPOIECCOB B
OKpY’Karolen J>XU3HU, TpeOyromue BbiOOpa (uU3MUecKOW MOAENTH s CUTYallMHd TPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMH LEJSIMH H3YYeHUsI (PU3UKH B 001IeM 00pa30BAHUM ABJISIOTCS:

- (opmupoBaHue HHTEpeca M CTpeMJIeHUS OO0y4aroumxcs K HayYHOMY H3YYCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

- pa3BUTHE TIPEICTaBICHHM O HAyYHOM METOJe TMO3HaHUA U (HOpPMHUpPOBaAHHE
MCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHUSIM;

- (popMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa W3y4E€HHUS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

- popMHpOBaHHE YMEHUIN OOBICHATD SABJICHUS C MCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHUN U
HAYYHBIX JOKA3aTEeIbCTB;

- (popMHpOBaHUE NPEICTABICHUN O PoJM (PU3MKU JUISL PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU M TEXHOJIOTHIA.

JlocTH:KeHHMe ITHX LeJiell o0ecnednBaeTcsl pelleHueM cJeIyI0LHUX 3a/1a4 B IIpolecce
M3y4YeHus Kypca GU3MKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

- mpuoOpeTeHre CUCTeMbl 3HaHUH 00 OO0MmMX (PU3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIFOUAsT MEXAHHUKY, MOJICKYJISIPHYIO (PU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (DPH3HKY
U 3JIEMEHTBI acTpO(PU3HKH;

- (opmupoBaHre yMEHHH TPUMEHSTH TEOPETUYECKHE 3HAHHS Ui OOBSICHEHHS
(bu3NYecKuxX SBJIEHUM B MPHUPOJE M JUIs NMPUHATUS MPAKTUYECKUX PEIIECHHH B MOBCEIHEBHOMN
KHU3HH;

- OCBOCHHE CITOCOOOB pEIICHHs pPa3UYHBIX 3a]ad C SIBHO 3aJaHHON (hHU3HUYECKOH
MOJIENIbIO, 3a/ay, I0/Ipa3yMEBAIOIIUX CaMOCTOSATENILHOE CO3JaHue (pu3nyeckod MoOJenH,
COOTBETCTBYIOIIEH YCITOBUSM 3a/1a4H;

- TOHUMaHHEe (PU3MYECKHX OCHOB W IMPHUHLMUIOB JIEHCTBUA TEXHMYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

- OBJIaJICHHE METO/IaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS W MPOBENEHUs (PU3MUECKUX
OKCIEPUMEHTOB, aHAM3a W WHTEPIpeTalui WHQPOpPMAINU, ONPEACICHHUS JIOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTarta;

- CO3JIaHWE€ YCIIOBH JUTSl PAa3BHTHSI YMEHHUI MPOEKTHO-MCCIIEIOBATEIHCKON, TBOPUECKOM
NesITeIbHOCTH.
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MecTo yuedHoro npeamera «@u3uKa» B yueOHOM IJIaHe
Y4eOHbIN npeaMeT SBISIETCS 0053aTeIbHBIM U BXOJIUT B 00111€00pa3oBaTe/IbHbI Y4eOHBIN

UK
VYII. 00 OO6meo0pa3oBaTeIbHbIN YICOHBIH UK
BVII OO0s3aTenbHbIe yueOHBIC MpeaMeThI (0a30BBIH YPOBEHB)
BVYIIL.05 ®dusnka

Y4eOHBIM MJIAHOM Ha U3y4YEHHE PYCCKOTO A3bIKa Ha MEPBOM Kypce oTBoauTCs 80 4acos.

Ilepuon ocBoeHusi padoyeid mnporpaMMbl B  Mpeaeax CpPoKa  OCBOEHMS
coorBercTBYIOLIEi OII CIIO

Y4eOHblil npeameT uzydaercs B Teuenue 1 u 2 cemectpa 2024-2025 yueGHOro rona

[Ipomexxyrounas arTecTanus MIPOBOIUTCS B dbopme KOMILIEKCHOT'O
nudhepeHIIMPOBAHHOTO 3a4eTa [0 UTOraM U3y4YeHHs y4eOHOro MpeaMeTa.

Ilnanupyembie pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

OcBoenne yuyeOHoro mpeamera "®duszuka" Ha ypoBHE CpelHEro o0Iiero oOpa3oBaHUS
(6a30BBIf  YpOBEHB)  JOJDKHO  OOECIEYUTh  JOCTIIKEHHE  CIEAYIONIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTATOB.

JInunoctublie pesyastarsl (POII COO n. 115.8.1)

JInuHOCTHBIE pe3ysbTaThl OCBOEHUsI yueOHoro mnpeamera "®dusuka" HOKHBI OTpa)aTb
TOTOBHOCTb M CIIOCOOHOCTH O0YYarolIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX  TPAAMLMOHHBIM  LEHHOCTSIM  POCCHMCKOro OOIlecTBa, paclIMpeHHe
KU3HEHHOT'O OIbITa M OMbITa AESITEIbHOCTH B MPOLECCE Pealu3allid OCHOBHBIX HalpaBlIEeHUN
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM UUCIIE B YACTH:

1) rpaxk1aHCKOTrO BOCTIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOyd4arollerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0o OOIIeCTBa;

NOPUHATHE TPAJUIMOHHBIX OOIIEYEeIOBEYECKMX T'YMAHHUCTHUECKUX U JIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTb B HHTEpecax TI'PakKIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aIiiy;

YMEHHME B3aUMOJACUCTBOBATH C COLMAIBHBIMH MHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) maTpUOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMHPOBAHHOCTh POCCUNCKOM IpaX1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSIM POCCHHCKUX
YUYEHBIX B 001aCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JESITEIBHOCTH YUYEHOI0;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyIIEro;

4) 5CTETUYECKOT0 BOCIIUTAHUS:
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ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILIETO

5) TpyZIOBOTO BOCITUTAHUS:

(bu3MIecKoil HayKe;
UHTEpEC K pa3iuyHbiM cdepam NpohecCHOHAIBHOW JESTEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (HU3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymei

npodecCrr U pear30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMo00pa3oBaHUIO B 00JacTH (U3MKH Ha

MPOTSIKCHUH BCCH KU3HU;
6) SKOJIOTHYECKOTO BOCITUTAHUS:
c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYphl, OCO3HaHHWE TIJIOOATBLHOTO XapakTepa

HKOJIOTUYECKUX MPOOIIeM;
IUIAHUPOBAaHHE U OCYIICCTBJICHHE JCUCTBUII B OKPYKAlOLICH Cpejie Ha OCHOBE 3HAHHS
OKOJIOTHYECKOW HANPaBICHHOCTH Ha OCHOBE

LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
Pacipenue omnbiTa JESTEIBHOCTH

UMEIOIMXCS 3HaHUH 110 pusmke;
7) IEHHOCTH Hay4YHOT'O O3HAHUS:
c(OpMUPOBAHHOCT ~ MHUPOBO33PEHMUS,

OCO3HAaHME LIEHHOCTU HAYYHOW JESATENIbHOCTH, FTOTOBHOCTbh B IIPOLIECCE U3YyUEHUS! (PUBUKHU

COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO

pa3BuTUs HU3HUECKON HAYKU;
OCYIIECTBISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh HHIMBUYATbHO U B TPYIIIIE.
B nporecce mocTHKeHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI IO (PU3UKE IS

YPOBHSI CpelHEero oO0Iiero oopazoBaHusl y 0OYYaroONIMXCsS COBEPIICHCTBYETCS AMOLIMOHAIBHBII
WHTEJUIEKT, TPEIoaralomui chOpMUPOBAHHOCTD:
CaMOCO3HaHUs1, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIHLHOE COCTOSHUE,
BHJICTh HAMPABIICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHATBHOU Cepbl, OBITH YBEPEHHBIM B ce0€;
CaMOKOHTPOJIb, yMEHUE MIPUHUMATh

CaMOpETYJIMPOBaHMs, BKJIIOUYAIOLIETO
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJECHHE, CIIOCOOHOCTh aJaNTUPOBAThCd K SMOIMOHAIBHBIM
M3MEHEHMSIM U MPOSIBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTpEHHEIl MOTHBAIMM, BKJIOYAIOUIEH CTpeMJIEeHHE K JOCTHKEHHMIO LEeIH U YCHexy,
ONTHMH3M, NHUIIMATUBHOCTb, YMEHHUE JIECTBOBATH, CXO/I U3 CBOMX BO3MOKHOCTEM;
AMIATHM, BKJIIOYAOLIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE IpPYTHUX,

YYUTBIBATD €T0 IPU OCYIICCTBICHUA 06H_[eHI/I$I, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKNBAHUTO,
COMaJIbHBIX HABBIKOB, BKJIIOYAKOIIHX CITOCOOHOCTH BBICTPAMBATh OTHOLICHHUA C APYTHUMU

cpeaHero  o0mero

JOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOHMDIUKTHI.
NPOrpaMMbl

pe3yabTaTbl  OCBOCHMS

MeranpeamerHbie
0o0pa3oBaHusl 10JZKHBI OTPAKATD:
OBJIal]eHI/le YHUBEPCAJIbHBIMHA IMO3HABATEC/IbHBIMHA HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUS:
CaMOCTOSTENIbHO (HOPMYJIHMPOBaTh W aKTyaIHM3UpPOBaTh MPOOJIeMy, paccMaTpHBaTh €€

BCCCTOPOHHE;
OnpeaAcIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHUA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPECUYHNA B paCCMATPHBACMBIX (I)I/I3I/I‘-ICCKI/IX SBJICHUAX

pa3pabaThIBaTh IUIaH PEIICHUs MPOOJIEMBI C YU€TOM aHaJIN3a UMEIOIINXCS MaTepUaTbHbIX

U HEMaTEpHUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JESTEIBbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YNbTATOB LEJSM,

OLIEHUBATh PUCKH MOCIEACTBUN NESITEIBHOCTH;
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KOOPAWHUPOBATh W BBINOJHATH pabOTy B YCIOBUSIX pEabHOTO, BHPTYAIBHOTO W

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
Pa3BUBATh KPCATHBHOC MBIIIJIICHUEC IIPU PCIICHHUU JKU3HCHHBIX HpOGJIeM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMH TIOHATHUSMU W METOJaMH (HHU3HUECKON
HAYKH;

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEILCKON U MIPOEKTHOW NEATEIhHOCTH B 00JacTH
(GU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY TIOMCKY METOJIOB PEIICHHUS 331ad
(U3HUYECKOTO COJIepKAHUS, MPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMUS;

BJIAJICTh BUJAMHU JCSATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIlHH,
peoOpa30BaHUIO ¥ IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYallUAX, B TOM YHCIIE MPU CO3TaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJIM3MPOBATh 33Jady, BBIIBUTAThH
THIIOTE3Y €€ PEIICHHsI, HAXOUTh apTyMEHTBI JUIsl JJOKa3aTeIbCTBA CBOMX YTBEPXKICHHMIA, 3a/1aBaTh

IapaMeTpsl U KpPUTEPUU PELICHNUS,
aHaJIM3UPOBATH IIOJIYYCHHBIE B XO/I€ PELICHUS 3a1a4y PE3yJIbTaThl, KPUTUYECKU OLICHUBATh

HUX JOCTOBCPHOCTD, IIPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX,
CTaBUThb U CI)OpMy.]'II/IPOBaTB COOCTBEHHEIE 3aJa4u B 06p330B8.TeJ'IBHOI7I ACATCIIBHOCTH, B TOM

YHCIe IPH U3YYeHUH (PU3HKH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIH OIBIT;
YMETb [IEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSATENbHOCTH;

YMCTh UHTCTPUPOBATH 3HAHUS U3 PA3HBIX INPEIMCETHBIX O6J'IB.CT€I>1;
BBIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHbBIC ITOAXOAblI U PCIHICHU A,

CTaBUTH MPOOIEMBI U 33]]a4H, JTOMYCKAIOIINE ATbTepPHATUBHBIC PEIICHUSI.
3) padora ¢ unopmaunmeii:

BJIQ/IETh HABBIKAMH TOJIyueHUs MHGOpMAuu (PU3NYECKOTO COAEPKAHUS U3 UCTOYHUKOB
CaMOCTOSITENIFHO ~ OCYIIECTBJISITh  TOWCK, AaHalW3, CHUCTEeMAaTH3allui0 |

Pa3HbBIX  THIIOB,
MHTEpHpeTanio HHPOPMALIUU Pa3IMYHBIX BUJOB U ()OPM MPEJICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTUH B
PEIICHUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX MW OPraHU3allMOHHBIX 3aJad C CO6J'IIO]1€HI/I€M
TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, MPaBoBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOrO COJEepkKaHMSg B pa3sinYHbIX (opMaTax C YydeToM
Ha3HaYeHUs! HHPOPMAIUH U 1IeJIEBON ayJUTOPHH, BBIOMpas ONTUMAaJIbHYIO (POpMY IpPEICTaBICHUS

" BU3YyaJIn3alluu.
OBnaneHne YHuuBEepCaJdbHBIMU KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:

1) oOmienne:

OCYIIECTBIISATH OOIICHHE Ha ypoKaX (DU3UKU U BO BHEYPOUHOU 1€ATeTbHOCTH;
pacio3HaBaThb MPEAIIOCBIIKA KOHCI)J'II/IKTHI)IX chyauHﬁ U CMATYATh KOH(i)J'H/IKTBI;
Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHMEM S3BIKOBBIX

CPEICTB.
2) coBMeCTHaA IesITeJIbHOCTD:
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U WHANBUAYAIbHON paOOTHI;
BBIOMpATh TEMATHKy WM METOJbI COBMECTHBIX JCHCTBHIA C y4e€TOM OOIIMX HHTEPECOB H

BO3MOXHOCTEH KaXJ0T0 WieHa KOJJIEKTUBA;
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MNpUHHUMATL LCJINU COBMECTHOI ACATCIIBHOCTH, OPraHHU30BBIBATL W KOOPAWHUPOBATH
,Z[CI>'ICTBI/I$[ I10 €€ JOCTHKCHUIO: COCTABJIATH ITJIaH ,HCfICTBHfI, pacrpeacisiTb poJik € y4€TOM MHEHUH

Y4aCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHON pabOTHI;
OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTar

10 pa3paboTaHHBIM KPUTEPUSIM;
npejasaraTh HOBBIE HMPOEKTHI, OICHWBATh HMJCH C IO3WUIMH HOBHU3HBI, OPUTHHAIBHOCTH,

MPAaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PAa3IUYHBIX CUTYaLHsX,
MIPOSIBIIATH TBOPYECTBO U BOOOPAKECHHE, OBITH MHUITMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

1) camoopranusanus:
CaMOCTOSITEJIbHO OCYHIECTBJIATh [O3HABATENbHYIO JIEATEIBHOCTh B 00JacTU (DU3UKH U

aCTPOHOMUU, BBISIBJIATH IIPOOJIEMBI, CTAaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHUSA PACUETHBIX M KAuyeCTBEHHBIX 3aJady, ILIaH

BBIIIOJTHEHUSI MPAKTUYECKOW pabOoThl C Y4ETOM HMMEIOIIMXCS PECYypCoB, COOCTBEHHBIX

BO3MOKHOCTEHN U IIPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTH 3a
pellIeHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHMUIO U MPOSBICHUIO HPyIULMM B 001gacTd  (U3HKH,
IIOCTOSIHHO IOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLEHUBATh

COOTBETCTBHUE PE3YJILTATOB LEIISAM;
BJIaACTh HaBbIKaMHU MO3HAaBATEIILHON peq)HGKCHH KaK OCO3HaHHsA COBCPHIACMBIX I[CflCTBI/IfI
U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMIA;
HCIIOJIB30BaTh NPHUEMBI pe(l)J'ICKCI/II/I AJId OLICHKW CUTYyalluu, BLI60pa BCPHOI'0O PCIICHHA,
OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;
NPUHUMATh MOTUBBI U apryMEHTBI IPYIUX MIPU aHAJIN3€ PE3YJILTaTOB NEATEIBHOCTH.
3) npuHsATHE ce0s1 M APYIUX:
MMPpUHHUMATDh C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP AHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;
IpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OIINOKY.

IlesieBbie OpHEHTHPBHI U3 padoyeil NPOrpaMMbl BOCIMTAHUSA 110 CIEIHATBHOCTH
IleneBbie opueHTHPBI CopaepixaHue nejieBbIX OpPMEHTHPOB

BOCIIUTAHUA

JlesiTenbHO BBIpaKAIONIUI MMO3HABATEIbHBIE MHTEPECHI B PA3HBIX
NpeIMEeTHBIX  00JacTsX ¢  y4éToM  CBOMX  HHTEPECOB,
HAYYHOIO0 | CIOCOOHOCTEH,  JOCTIKEHHH, BBIOPAaHHOTO  HAaIpaBJICHHS
po¢eCCHOHAIBHOTO 00pa30BaHus U MOATOTOBKH. ObIamaromui
MPEJICTABJICHUEM O COBPEMEHHOM Hay4YHOU KapTHHE MHpa,
JOCTUKXCHUAX HAayKHn n TCXHHKU, APTYMCHTUPOBAHHO
BBIPQXAIOMIMI MOHMMAaHUE 3HAYEHUS HAYKW M TEXHOJOTHH IS
pPa3BUTHSI POCCHHCKOTO oOmecTBa ¥ OOECHEYEeHHsS]  €ro

MennocTn
MO3HAHUMA
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Oe3onacHOCTH. JIEMOHCTPHUPYIOUIMA HABBIKM KPUTHYECKOTO
MBIIIICHUS, OTpeIesIeHHs JOCTOBEpHON HaydyHOH MH(opManuy,
B TOM uncie B cdepe NpoPecCHOHATBHON IeSTETHbHOCTH.
Ymeromuit BBIOMpATh CIIOCOOBI penieHus 3amaq
npodeCCUOHATBHONM ~ JIEATENPHOCTH  NPHUMEHUTENIBHO K
pa3MUUHBIM  KOHTEeKcTaM.  Vcronp3yrommii  COBpeMEHHbIE
CpeACTBa TIOMCKA, aHAIM3a W HWHTEpHpeTanuu HHpOpMaIuy,
UH(QOPMAIIMOHHBIE ~ TEXHOJIOTUM  JUIS  BBINOJHEHUS 337134

npodecCHOHABLHOM JESITEIbHOCTH. PazBuBaroniuit 51
NPUMEHSIIOIIUKA ~ HaBBIKM  HAONIOJIEHUS, HAKOIUIGHUS U
CUCTeMaTu3alnuu q)aKTOB, OCMBICIICHUA OIIbITa B

€CTECTBEHHOHAYyYHOW M TyYMaHUTapHON 0OJIacTsIX MO3HaHMS,
HCCIIEIOBATEIBCKON U MPO(eCCHOHAIBHOM JeSITEITbHOCTH.

Ipeamernsbie pe3yiabTatbl (PI'OC COO n.9.12)

[To yue6HOMY mpeamery «®Pusuka» (06a30BbIi YpOBEHb) TpeOOBaHHS K MPEAMETHBIM
pe3yabpTaTaM OCBOCHUS 6a30BOT0 Kypca (PU3UKHU JOJIKHBI OTPaXKATh:

1) chopmMupOBaHHOCTH NPEACTABICHUNW O PONU M MecTe (U3UKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, O CHUCTeMooOpa3yrolied poiu (U3MKU B Pa3BUTHUU
€CTECTBEHHBIX HAayK, TEXHUKH H COBPEMEHHbBIX TEXHOJOTHH, O BKJIaJIe POCCUICKUX U 3apyOeKHBIX
YUeHBIX-(DU3UKOB B pa3BUTHE HAYKH; IOHUMaHNE (PU3NIECKOM CYIIHOCTH HAOIIOIaeMBbIX SIBICHHI
MUKpOMHpA, MaKpOMHUpa U MeraMupa; NOHHMMAaHHE pOJH acCTPOHOMHHM B TMPAKTHUECKOM
NESITeIbHOCTH YeJIOBeKa W JajbHEUIIeM HayYHO-TEXHHYECKOM pa3BUTHH, pPOJIM (HU3UKU B
dbopMupoBaHuM Kpyrozopa U (GYHKIMOHATBHOW T'PaMOTHOCTH YENOBEKa JJIs pelIeHus
MPAaKTUYECKHX 3a/1aY;

2) chopMHpPOBAaHHOCT, YMEHUN pacro3HaBaTh (pU3MYEcKHe sBIEeHUS (TPOIECCh) H
OOBSICHATh WX HAa OCHOBE M3YUEHHBIX 3aKOHOB: pAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJUHENHOE NIBIDKEHUE, CBOOOJHOE TMaJeHHe TeJN, IBIKEHUE IO OKPYKHOCTH, HWHEpPIHS,
B3aMMO/ICIICTBUE TeJ, KojeOaTelnbHOE JABM)KEHUE, PE30HAHC, BOJHOBOE JBIKEHUE; AUPPy3us,
OpOYHOBCKOE IBM)KEHHE, CTPOCHUE >XKUAKOCTeH M TBEpHBIX TeJl, U3MEHEHHE o0beMa Tel MpU
HarpeBaHWu (OXJIAKICHWHM), TEIJIOBOE pPABHOBECHE, WCIAPEHUE, KOHJCHCAIMs, TUIABJICHUE,
KpUCTAIIU3alisl, KHUIIEHWEe, BIAXHOCTh BO3[yXa, CBSA3b CpeIHEH KHHETUYECKOW HSHEPruu
TEIUIOBOTO JIBIKEHHS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypoi, MOBBIIICHHE JABJICHUS Taza MpH
€ro HarpeBaHMM B 3aKPbITOM COCyZIE€, CBSI3b MEXAYy T[apaMeTpaMHu COCTOSHHUS Traza B
M30TIpoIIeccax; AIEKTPHU3ALHUs Tell, B3aUMOACHCTBUE 3apsAA0B, HATPEBaHUE MPOBOJHUKA C TOKOM,
B3aMMOJICIICTBIE MAarHUTOB, OJJEKTPOMAarHWTHas WHAYKLHWSA, AEWCTBUE MAarHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM H JBWKYIIHWACS 3apsiji, SJCKTPOMArHWTHBIE KOJeOaHWUsS ¥ BOJIHEI,
MPSMOJIUHENHOE  PACIpPOCTPaHEHHE CBETa, OTPaKEHUE, TMpeloMiIeHHe, UHTephepeHIus,
mudpaknus ¥ TOJSPU3ALMs CBETa, JUCTIEPCUs cBeTa; (OTOdIEKTpUdecKuid 3(HPeKT, CBETOBOE
JaBJICHHE, BO3HMKHOBEHHME IIMHEHYATOr0 CHEKTpa aroMa BOJOPOJa, €CTECTBEHHAas |
MCKYCCTBEHHAsI PalMOAKTUBHOCTE;

3) BIaJgeHHE OCHOBOIOJATAIOMIMMH  (PU3NYECKUMH TIOHATUSAMHU U BEIUYHMHAMH,
XapaKTePU3YIOMIMMHA  (U3HUYECKUE TMPOMECChl (CBA3aHHBIMH C MEXAHHYECKUM JIBIIKECHUEM,
B3aMMOJICHICTBHUEM TeJl, MEXaHUYECKUMHU KOJICOAHMSIMH W BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMH TIPOIECCAMM; JJICKTPUUYECKAM ¥ MAarHUTHBIM IOJISIMH,
ANEKTPUYECKUM TOKOM, DIEKTPOMArHUTHBIMU KOJEOAHUSAMU ¥ BOJIHAMHU, ONTHYECKUMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOMa M aTOMHOTO SIpa, PaJHOAKTHBHOCTHIO);
BIIQJICHUE  OCHOBOMOJATAIOIIMMH  ACTPOHOMHUYECKUMHU  TIOHATUSAMH,  TO3BOJISIOLUIUMHU
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XapakTEepU30BaTh MPOIECChl, MPOUCXOJAIIME Ha 3Be3Jax, B 3BE3JHBIX CHCTEMaX, B
MeXTaJaKkTHYeCKOU cpefie; ABMKEeHHE HEOECHBIX Tell, IBOJIOLIUIO 3Be3/] U BeeneHnHoi;

4) BiaieHre 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSIMHU (3aKOH BCEMHUPHOTO TaroteHus, I, 11
n I 3akonpl HproTOHA, 3aKOH COXpAaHEHHMsS] MEXAHWYECKOM SHEpPruH, 3aKOH COXPAHEHMS
HMITYJIbCA, MPUHLUIN CYNEPHO3UIUU CHUJ, NMPUHIUII PABHOMPABHOCTU HHEPIHUAIBHBIX CHUCTEM
0TCYETa; MOJEKYJISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOCHHUS BEILECTBA, Ta30BbIC 3aKOHBI, MEPBBIN
3aKOH TEPMOJMHAMMKHU; 3aKOH COXPaHEHUs 3JEKTPUUYECKOro 3apsiaa, 3akoH Kynona, 3akon Oma
JUISL y4acTKa LenH, 3aKkoH OMa Uil TOJIHOM AJIEKTPUYECKOM 1enu, 3akoH J[koyns - JleHua, 3akoH
AJIEKTPOMArHUTHOW  WHIYKIMW, 3aKOH COXpPAaHEHHUs SHEPruH, 3aKOH [MPSMOJIUHEHHOTO
pacnpocTpaHEHUs CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIIOMIICHUS CBETA; 3aKOH COXPaHEHUS
SHEPTUM, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apsijia, 3aKOH
COXPaHEHUsS MAacCOBOIO 4YHCIA, MOCTyJaThl bopa, 3aKOH PaguOaKTHBHOTO paclaja); YBEpEeHHOE
WCII0JIb30BaHNUE 3aKOHOB M 3aKOHOMEPHOCTEH MpHU aHaIn3€e (PU3NUYECKUX SBJICHUN U TIPOLIECCOB;

5) yMeHHe YUUTHIBaTh TpAHUIBI MNPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOeINe:
MarepuaibHasi TOYKa, MHEPIMAJIbHASI CUCTEMa OTCUEeTa, UJIeabHBIN ra3; MOJEIN CTPOSHHUS T'a30B,
KHUJKOCTEH U TBEPHBIX T€J, TOUCUHBIN INEKTPUUECKUHN 3aps]l, siAepHas MOJENb aToMa, HYKJIOHHAS
MOJIETTb ATOMHOTO siJIpa IMPH PEeIICHUH (PU3NICCKHIX 33]1a9;

6) BIaJeHHE OCHOBHBIMU METOJAMHM HAYYHOT'O TIIO3HAHUSA, HCIOJIb3YyeMbIMU B (DU3HKE:
MIPOBOJIUTH TPSMbIE U KOCBEHHbIE H3MEPEHUs] (PU3NUYECKHX BEJIUYUH, BHIOMpas ONTUMAJIbHBIM
croco® H3MEpPEeHHUs M HCIOJIb3ysd W3BECTHBIE METOJIbl OLIEHKH TOTPEUIHOCTEH HW3MEpEeHHi,
MIPOBOJNTHh HCCJICIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIIOJIB30BAHHEM IPSIMBIX
U3MepeHull, OOBSICHATh MOJyUYEHHBIE PE3yJbTaThl, UCHOJIb3Ys (PU3NYECKUE TEOPHH, 3aKOHBI U
MOHATHSI, W JeJIaTh BBIBOJBI; COOJIONATh IpaBWiia OE30MacHOTO TpyAa NpPH TPOBEIACHHUH
UCCIIEIOBaHMI B paMKax yuyeOHOT0 SKCIIEpUMEHTa U yueOHO-HUCCIIeI0BATENbCKON IEATETHbHOCTH C
WCIIOIB30BaHUEM IU(GPOBBIX HM3MEPHUTENBHBIX YCTPOHUCTB M J1aOOpPaTOPHOTO OOOPYIOBAHMS;
c(hOpMHUPOBAHHOCTH MPEACTABIEHUI O METOJaX MOJIYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;

7) chopMuUpOBaHHOCTH YMEHHMS pellaTh pacdyeTHBIC 3a/auyd C SBHO 3aJIaHHON (U3HUECKOU
MOJIETIbIO, UCIONB3YS (hU3MYECKHe 3aKOHBl W MPHUHIIMIIBI; HA OCHOBE aHalIM3a YCJOBHS 3a7aud
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACNIATH (DPU3MUECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUISL €€ pEIIeHMs,, TPOBOAUTh pacyeTbl U OLEHHUBAThb PEAJbHOCTh IOJIYYEHHOTO 3HA4YEeHUS
(U3MYEeCKON  BEJIMYMHBI;  pemaTh  KauyeCTBEHHBbIC  3aJadyH,  BBICTpauWBas  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMOUKY PACCYKACHHI C OMOPOIl HA U3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue sSBICHNUS,

8) chopMUPOBAHHOCTh YMEHHsI MIPUMEHSATH MOJTYYCHHbIEC 3HAHUS 7S OOBSCHEHUS YCIOBUI
MPOTeKaHUs (PU3NYECKUX SIBIICHUNM B TPUPOAE U JUISI TPHUHATHS TPAKTUUYECKUX PEIICHUNA B
MOBCETHEBHOM KU3HU I 0OecreyeHus: 6e30MacHOCTH MpU 00palieHuu ¢ OBITOBBIMU MIPUOOpaMU
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370POBBS U COOIIOACHHS HOPM IKOJIOTHYECKOTO
MOBEJICHUST B OKPYKAIOIIEH cpene; MOHUMaHWe HEOOXOAMMOCTH TPUMEHEHUS TOCTHKEHUI
(U3HUKY ¥ TEXHOJOTHH ISl palliOHaIBLHOTO MIPHPOIOTIONB30BAHUS;

9) chopMupOBaHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIICHHIO K (U3HUECKO WH(pOpMaInu,
MOJIy4aeMOU U3 pa3HbIX UCTOUYHUKOB, YMEHHH UCIOIH30BaTh UG POBBIE TEXHOJIOTHH /IS OMCKA,
CTPYKTYPUPOBAHHS, WHTEPIPETAIMA U TPEACTaBICHUS YUYeOHOW U HAYyYHO-TIOMYJSIPHOM
nH(pOpMaIIUY; Pa3BUTHE YMEHUIN KPUTHUECKOTO aHaK3a MoJlydaeMoit nH(opmanuu;

10) oBnaneHue yMeHusIMH paboTaTh B TPYMIE C BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX
poneli, TmIaHUpPOBaTh pabOTy TPYNINbI, PAUOHATBHO pPACIPEAENsATh JAEATEeIbHOCTh B
HECTaHJAPTHBIX CHUTYyallUsiX, aJCKBATHO OIICHWBATh BKJAJ Ka)XJOTO W3 YYAaCTHUKOB TPYIIHI B
pelIeHrne paccMaTpuBaeMon IPOOIIEMBI;
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11) oBmagenue (chOopMUPOBAHHOCTH MPEACTABICHHI) NpPABWIAMHU 3alHuCh  (PUIUIECKUX
dbopmyn penbedHO-TOUEUHON cUCTeMBbI 0003HaYeHui JI.bpaiins (s ciaensix U CiraboBUIAITNX
o0yJarommxcs).

IIpenmernsble pesyastarsl (POII COO n. 115.8.4.,115.8.5.)

B npouecce n3yyenusi kypca ¢puzuku 0a3oBoro yposHs B 10 kiacce o0yyawommiics
HAYYHNTCH:

JEMOHCTPUPOBATh HAa MpHUMEpax poiib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHM U TEXHOJIOTHMM, B IPAKTUYECKOU
NEeATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI MPUMEHEHHS H3YYCHHBIX (PHU3MUECKUX MOENeH: MarepuaibHas
TOYKa, MHEpIHAbHAs CHUCTEMa OTCYETa, a0CONIOTHO TBEPJOE TENO, WICAIbHBIN Tra3, MOAEIU
CTPOEHMS ra30B, XHUAKOCTEH M TBEPABIX TEJ, TOYEHHBIN AJIEKTPUUYECKUMN 3aps]l NpU pELICHUU
bu3znuecKux 3aaay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHMSI BEIIECTBA M AJIEKTPOJMHAMUKU:
pPaBHOMEPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE TMaJeHue Tell,
JBUKEHHE TI0O OKPY>KHOCTH, HHEPLIUS, B3auMoieicTBUE Tel, Auddy3us, OpOyHOBCKOE TBUKEHHE,
CTPOEHHE KHUJKOCTEH M TBEPABIX TEJ], U3MEHEHUE 00beMa TeJl MPU HarpeBaHUU (OXJIAXKJIECHUU),
TEIUIOBOE PAaBHOBECUE, WCIAPEHUE, KOHJEHCALMs, IUIaBICHUE, KPUCTAJUIM3aLUsA, KUIICHUE,
BJI&YKHOCTb BO3/1yXa, ITOBBIIICHUE JABJICHUS Ia3a IIPU €r0 HArPEBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXIy IapamMeTpaMHu COCTOSIHUSI Ta3a B H30IpoIeccax, 3JIEKTPU3alus TeJ, B3aUMOJACHCTBUE
3aps10B;

OIKCBHIBATh MEXAHWYECKOE JBMKEHHE, UCHOJb3ysd (U3MUECKHE BEIWYMHBI: KOOPIWHATA,
IIyTh, NMEPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CHJIa, UMIYJIbC Tella, KMHETHYeCKas
SHEprus, NOTEHIMaJIbHAs SHEpPrus, MexaHudeckas paldoTa, MeXaHHYecKas MOIIHOCTb, MpHU
ONMCAaHUU MPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUs
U €IUHMILBI, HaXOAUTh (OPMYIJIbI, CBS3BIBAIOLINE JAHHYIO (U3NYECKYI0 BEIMUUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HUCIOJIb3YS
¢u3nueckne BEJIMYMHBL: JaBJIEHUE Ta3a, TEMIlepaTrypa, CpenHsAs KUHETHuYecKas JSHeprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaJpaTHYHasi CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSAsS 3Heprus, padborta rasza, Kod()(PUIMEHT IOJIE3HOTO JEHCTBHS TEMJIOBOTO
JIBUraTessl; IpU OMUCAHUU MPABUWIBHO TPAKTOBAaTh (PU3MYECKUNA CMBICI MCIOJIb3YEMbIX BEIHUYUH,
uX O0OO3HAaYeHWs] W €IMWHHUIbI, HAXOAWUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (DHU3HUECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAMH;

ONMCHIBATh M3YyYEHHBIE DIEKTPUYECKUE CBOMCTBA BEIECTBA M DJJIEKTPUUECKHE SIBJICHUS
(mporiecchbl), UCHIONB3YS (U3NYECKUE BEIWYUHBL AJIEKTPUUYECKUI 3apsll, 3JIEKTPUUECKOe IoJIe,
HaIpsDKEHHOCTh  IOJIS, IOTEHLMAJ, Pa3sHOCTh IOTEHIMAIOB; IPH OMNHCAHMHM IPABUIIBHO
TPaKkTOBaThb (PU3UYECKUI CMBICT HCHOJIb3YEMBIX BEJIWYUH, HUX OOO3HAUYEHUS U €IUHULBI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

aQHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, HCHONb3Ys (U3NYECKUE 3aKOHBI U
NPUHLIMUIOBL: 3aKOH BceMHpHOro tarorenus, I, II u III 3axonbl HproToHa, 3ak0H coxpaHeHUs
MEXaHUYECKON SHEpruu, 3aKOH COXPaHEHUsS UMITYJIbCa, IPUHILUI CYNEPIO3ULIUUA CHJI, TIPUHIIUI
paBHOINPABUS MHEPLUAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30Bble 3aKOHBI, CBSI3b CpPEAHEW KHUHETUYECKOW HHEPruM TEIJIOBOTO JABM)KEHUS
MOJIEKYJT ¢ aOCOJIIOTHOW TeMmmepaTypoil, NMepBbli 3aKOH TEPMOJAWHAMHMKH, 3aKOH COXPaHEHUS
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AJIEKTPUUYECKOTO 3apsiaa, 3akoH KyoHa, mpu 3TOM pa3nuyaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YEeCKOE BBIPAKEHUE U YCIIOBHS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI ACUCTBUS MallliH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEIHEBHOM KU3HY,

BBINOJIHATh JKCIIEPUMEHTHI 10 HCCIECIOBAHUIO (U3NYECKUX SIBICHHUA W TPOLIECCOB C
HCIOJIb30BAHUEM INPSIMBIX U KOCBEHHBIX U3MEPEHUM, IIPU 3TOM (HOpMYIUPOBATh IpodIeMy/3anauy
U TUIOTE3y y4eOHOro HKCHEPUMEHTa, cOOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 00O0pYAOBaHMUS,
IIPOBOJIUTH ONBIT U (POPMYJIMPOBATH BBIBOBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYHMH, TPH STOM
BbIOMPATh ONTHMAJbHBIM C€HOCOO M3MEpeHHsT M HCIOJIb30BaTh HM3BECTHBIE METOABI OLEHKHU
IIOIPELIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMU BETMUMHAMHU C HCII0JIb30BAaHUEM IIPSIMBIX
U3MEpEeHull, NpU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHl IOJYy4YEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJE TAaOIHIl U IpadUKOB, AeIaTh BHIBOABI IO pe3yabTaTaM
UCCIIEIOBaHMS;

coOuoiaTh MpaBwia O€30HacCHOTO Tpyda IMpH NPOBEJCHUM HCCIEAOBAaHUM B pamkax
y4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HMCCIIEOBATENIbCKONM W TPOEKTHOM  JESTeIBbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyJOBAHUS;

pemaTh pacyeTHbIE 3a7adyd C SBHO 3aJaHHON (U3UYECKON MOJEIBI0, HCIOIb3YS
¢u3nyeckrue 3aKOHbl U MPUHLUIBI, HA OCHOBE aHalu3a yCJIOBHUS 33Jauyd BbIOUPATh (HU3HYECKYIO
MOJIENIb, BBIACTATh (PU3MUECKUE BEIMUMHBI M (HOPMYIbI, HEOOXOOUMBIE [UIS €€ peIIeHHUs,
IIPOBOJIUTH PAcyeThl U OLIEHUBATh PEAIbHOCTh MOy4YE€HHOI'O 3HaUeHUs! (PU3UUECKON BETUUMHBI;

pelath KaueCTBEHHBIE 3a/ayd: BbICTPAUBATh JIOTMYECKU HENPOTHBOPEUUBYIO LEMOYKY
pacCcy)KIeHU C HCHOJb30BAHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (U3NYECKUX
SIBIICHHI,

UCMOJb30BaTh TPU  pEIIeHMH YYeOHBIX 3a7ady COBPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU [UIsl MOMCKA, CTPYKTYpPUPOBAHMS, MHTEPIPETAlMU M IpPEACTaBICHUs y4eOHOU U
HAy4YHO-TIONYJISIPHOW MH(OPMALMK, MOJYyYEeHHOM W3 pPAa3IMYHbIX HMCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MMOTY4aeMyI0 HH(OpPMALIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOECKHBIX YUECHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHNE IIPOLIECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUl;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHMS 10 (U3MKe B TOBCEIHEBHOM IKM3HM JUIf
oOecrnieueHns 0€30MacHOCTH MpU 00pallleHnu ¢ NpuOopaMu U TEXHUYECKUMHU YCTPONCTBAMH, JUIS
COXPaHEHMs 3/I0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B rpyNIE C BBIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IIIaHUPOBATh PaboTy
TPYIIbl, PAlMOHATIBHO PACHpPENeNsATh OOSN3aHHOCTM M IUIAHMPOBATH  JEATENbHOCTH B
HECTaH/JApPTHBIX CUTYalUsX, OLIEHMBATh BKJIAA KaXXJIOrO W3 YYaCTHHKOB TIPYIIbI B pELICHHE
paccMaTpuBaeMoi TPOOIIEMBI.

B npounecce u3sydyenusi kypca ¢pusuku 6a3oBoro yposHsi B 11 kiacce ody4yarommuiics
HAYYHNTCH:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3UKUA B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B MPAKTHYECKOMN
NesITeIbHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YVUUTBHIBaTh TPAHULBI TNPUMEHEHHS HW3YYEHHBIX (U3HUECKUX MoJeNel: TOYeHHbII
ANEKTPUYECKUH 3apsij, JIyd CBETA, TOUEUHBIN UCTOYHMK CBETA, AEPHAs MOJEIb aTOMA, HYKJIOHHAs
MOJI€TIb aTOMHOTO si/ipa NP pelIeHNH PU3NUYECKUX 334,

pacrio3HaBaTh (hu3nyeckue sBJICHUs (Tpouecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAHTOBOM (DM3MKH: AJIEKTpUYecKas MPOBOAMMOCTh, TEIIOBOE, CBETOBOE,
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XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JEKTPOMArHUTHAas
WHIYKUWS, JEUCTBUE MArHUTHOIO MOJs HAa NIPOBOJHUK C TOKOM M JABWXKYIIUKCA 3apsf,
AJNIEKTPOMArHUTHBIC KOJICOAHUS W BOJHBI, MIPSMOJIUHEHHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJApU3alUs CBeTa, AUCIEPCHs CBETa,
dotoanekrpudeckuit 3pdext (hotorddekr), cBeToBOE AaBICHNUE, BOSHUKHOBCHHE JTHHEWYATOTO
CIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAs U UCKYCCTBEHHAs! PaIMOAKTUBHOCT;

ONUCHIBATh M3YYCHHBbIC CBOMCTBA BEIECTBAa (DJIEKTPUUECKHE, MATHUTHBIC, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpPE]) U SJIEKTPOMArHUTHBIE SIBJICHHS (TPOLECCHI),
UCTIONB3YSl  (DU3MUYECKUE BEIMYUHBL: DJICKTPUYCCKUN 3apsii, CHJIa TOKa, OJJICKTPUYECKOE
HaIpsDKEHUE, JIEKTPUUYECKOE CONPOTUBIIEHUE, PA3HOCTh NOTEHIMAJIOB, 3JEKTPOABUKYIIAS CUJIA,
pabota TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHa, WHAYKTUBHOCTh
KaTyIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOTO MOJeH, Mepuoa M 4YacToTa KoieOaHUM B
KOJIeOaTeIbHOM KOHTYpPE, 3aps/l U CHJIa TOKa B IMPOIECCE TAPMOHUYECKUX IIEKTPOMATHUTHBIX
KosjeOaHui, (OKyCHOE pacCTOSTHUE M ONTHUYECKash CWjia JIMH3bI, IPU OMUCAHUHM MPAaBUILHO
TPaKTOBaTh (PU3UYCCKUI CMBICI HCIOJB3YEMBbIX BEIMYMH, WX OOO3HAYCHHS W CAMHMIIBI,
yKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BETMYUHAMU;

ONKCHIBATh HM3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIONB3yS (DU3UUECKue
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTAa CBETA, SHEPrus M
UMITyJI5C  (OTOHA, TEPHOA TOJypacmaaa, SHEPTrHs CBS3M ATOMHBIX SIEp, MPH ONMUCAHHUH
MPaBWJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCIOJIB3YEMBbIX BEIUYHMH, HMX OOO3HA4YeHHS U
€IUHUIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCISTH 3HAUCHUE (PU3NYECKON BETUUHHBI;

AHATM3UPOBATh (DU3MUYECKUE TPOILECCHl U SIBIICHUS, UCTOIB3YS (U3MUECKUE 3aKOHBI H
NpUHOUIBL: 3aKkoH OMa, 3aKOHBl [IOCJIENOBATEIbHOIO M  MNapaJjIeIbHOTO  COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlxkoyns-JleHna, 3aKOH  JJIGKTPOMAarHMTHOW  MHAYKUWH, 3aKOH
MPSIMOJIMHEHOTO PacIpOCTPAaHEHHUs CBETA, 3aKOHbl OTPAKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE DHHINTENHHA 1t PoTorhPeKTa, 3aK0OH COXPAHSHUS IHEPTUHU, 3aKOH COXPAHCHHS
HMMITYJIbCA, 3aKOH COXPAHEHHUs SJEKTPUUYECKOTO 3apsA]ia, 3aKOH COXPAHEHHs MacCOBOTO YHMCIIA,
mocTyfnaTtel bopa, 3akoH paJgMOaKTMBHOTO pacrhajga, TpUd JTOM pas3iindyaTh CJIOBECHYIO
(GOpMyIHMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIPAKEHHWE U YCJIOBUSA (TpaHHIIBI, OOJIACTH)
MIPUMEHUMOCTH;

ONpeNeNsATh HANpaBICHHE BEKTOpPAa MHIYKLIMHM MArHUTHOTO MOJISI MPOBOJIHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJIHSTh DKCIIEPUMEHTHI 10 HCCIETOBAHUIO (PU3MYECKUX SIBJICHUM M TIPOIECCOB C
UCIMONIb30BAaHMEM  TPSMBIX W KOCBEHHBIX  HM3MEpPEeHWi: Tpu 3ToM  (GOpMyIupoBaTh
mpo0OiieMy/3agady U TUnoTe3y y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000pyI0BaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIHI,

OCYIIECTBIISATh TPSIMBIE M KOCBEHHBIE H3MEpPEHHUs (U3MUECKUX BEIUYHH, TMPH STOM
BBIOMPATh ONTHMAJBHBIA CHOCO0 HM3MEpPEHUS W HCIOIh30BaTh HW3BECTHBIE METOIBI OIEHKH
MOrPEIIHOCTEN UBMEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (PU3UUYECKUX BEITUYUH C UCIIOJIB30BAHUEM TIPSIMBIX U3MEPEHUM:
MpH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTAThl MONYyYEHHOW 3aBHCUMOCTH
(GU3UYECKUX BENIMYMH B BUAE TaOmuIl W rpaduKOB, JelaTh BBIBOJBI 10 pe3yJbTaTaM
HCCIEA0BaHUS;

cobOmoath mpaBwia 0e30mMacHOr0 TpyAa NPH MPOBEACHWHM HCCIENOBAaHMM B paMKax
y4e0HOTO0  AKCIEPUMEHTa, Y4eOHO-HUCCIIEeNOBATENIbCKOW W TPOEKTHOW  JIEATENHHOCTH C
WCIIOI30BAaHUEM MU3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;
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peliaTh pacueTHhIC 3a7auyd C SBHO 3aJaHHON (U3MUYECKON MOJIENbI0, HUCIOIb3YS
(bu3MYecKre 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1aud BBIOMPATh (PU3HYECKYIO
MOJIeTIb, BBIICNATH (PU3MYECKHE BETUYMHBI W (OpPMYIBI, HEOOXOIAMMBIC /I €€ pelICHHS,
MIPOBOJIUTH PACYETHl U OIICHUBATH PEATBHOCTD MOTYYCHHOTO 3HaUeHUs (DU3NIECKON BETUYHHBI,

pelmaTh KavyeCTBEHHbIC 3aJlayd: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUYMBYIO LEIOYKY
PacCyXJICHH C HCIOJb30BAaHMEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3MUECKHX
SIBJICHHIA;

WCIIOJIB30BaTh TMPU pEIICHUH YYEeOHBIX 3a7a4 COBPEMEHHBbIC HH(GOPMAIIMOHHBIC
TEXHOJOTHH JUII TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUU M TPEICTABICHUS y4EeOHOU H
Hay4YHO-TIONYJISAPHON WHGOPMAIUU, TOJYYCHHOW W3 PAa3IUYHBIX HCTOYHUKOB, KPUTHYECCKH
aHATM3UPOBATH MOTYIaeMYyI0 HH(OPMAIIUIO;,

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIllMH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB, pa3IinyaTh
YCJIOBHS MX 0€30I1aCHOT0 UCIIOIH30BaHUS B TTOBCEIHEBHOM JKU3HHU;

MPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKHX U 3apyO€KHBIX YUEHBIX-(PH3UKOB B Pa3BUTHUE
HayKH, B 00bSICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW IKU3HU IS
obecrniedeHrs 6€30MaCHOCTH TP OOpaIleHnu ¢ TPHOOpaMU M TEXHHUYECKUMHU yCTPOUCTBAMH, IS
COXPAaHEHHUS 3/I0POBbS U COOJIIO/ICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOLIeH cpeje;

paboTtarh B IrpyIie ¢ BBIIOJHEHUEM PA3JIMUHBIX COLIMAIBHBIX POJIEH, IIIaHUPOBATh PabOTy
TpYNONbl, palMOHANBHO paclpefensaTh OO0sM3aHHOCTM M IUIAHUPOBAaTh JIEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalHsIX, OLUEHHUBATh BKJIAJ KaXJOrN0 M3 YYaCTHUKOB TPYIINbl B PEUICHUE
paccMaTpuBaeMom POOJIEMBI.

IInanupyemsbie pe3yabTaThl 0CBOCHHUsSI y4eOHOro npeamera B coorsercreuu ¢ ®I'OC

CIIO u Ha ocHoBe TpedoBannii ®I'OC COO
Ocoboe 3HayeHne y4eOHbII mpeaMeT UMeeT pu (GOPMUPOBAHUU U PA3BUTUHU CIETYIOLINX

o0HIMX ¥ NPOPECCHOHATBHBIX KOMIIETEHIUI:

Bri6upats crioco0sl perieHust mpodeccuoHaIbHON NeATeTbHOCTH IPUMEHUTEIHLHO
K Pa3JINYHBIM KOHTEKCTaM

Hcnonb30BaTh COBpEMEHHBIE CpeJCTBAa IIOHMCKA, aHalIM3a M HHTEPIpETalH
OK 02 | undopmanuu, U UHPOPMALMOHHBIE TEXHOJIOTMH JJIsl BBINOJHEHUS 3aJad
poheCCHOHATBHON IEATETbHOCTH

[TnanupoBaTh M peanu30BbIBATE COOCTBEHHOE MPOQPECCHOHATBHOE U JIUYHOCTHOE
pa3BuUTHE, MPENNPUHUMATEIbCKYIO AESITEIbHOCTh B IpodeccHoHaIbHOU cdepe,
UCIOJIb30BaTh 3HAHUS MO (PMHAHCOBON T'PAaMOTHOCTH B PA3IUYHBIX KHU3HEHHBIX
CUTYaIUSIX

OK 04 D¢ dexTnBHO B3aNMOIEHCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMaH/IE
OcCyIIecTBIATh YCTHYIO M MHUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
OK 05 | s3eike Poccuiickoit ®Penepauuu ¢ y4eToM OCOOCHHOCTEW COLMAIBHOTO H
KYJIbTYPHOT'O KOHTEKCTa

CopnelicTBOBaTh  COXPAaHEHHIO OKpPYKAIOIIEW Cpenbl, pecypcocOepekeHHuIo,
OK 07 NPUMEHSTh 3HaHWA 00 W3MEHEHHWH KJIMMara, MPUHIMUIBI  OepeskKIMBOro
IPOU3BOJICTBA, 3((HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.
CuctemMaTu3upoBaTh M OLIGHWBATh MENArOrMYecKHii ONMBIT U 0Opa3oBaTelbHbIC
I[IK 1.6 | texHonmoruu B oO0jacTM HavyajdbHOrO 0OmIEro oO0pa3oBaHHUs C TO3UIHMH
3¢ (EKTUBHOCTH UX MPUMEHEHHsI B ITpoliecce 00yUeHus

OK 01

OK 03
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BriOupats u pazpabarbiBaTh yueOHO-METOIUUYECKHUE MaTEPHUAJIbI TSl peau3aum
1K 2.4 [IPOrpaMM BHEYPOUYHOU IEATEIBHOCTU

Conep:xanue yueOHOro npeamera

BBenenune. ®u3nka ¥ MeTOAbl HAYYHOI'0 O3HAHUSA

®dusnka-pyHaaMeHTaIbHAs Hayka O mpupoje. EcTecTBeHHO-Hay4dHBI METOJ IMO3HAHWS,
€ro BO3MOXXHOCTH M TPAHUIbI TPUMEHUMOCTH. DKCHEPUMEHT U TEOpUsl B IMPOIECCe MO3HAHUS
npupoibl. MoaenmupoBanue GU3MYECKUX SIBJICHUH M MPoIieccoB. Posb KCniepuMeHTa U TEOPUH B
npouecce mno3HaHuA npuponabl. Duznueckas BenuurHa. DPuU3MYECKue 3aKoHbL. [ paHUIbI
MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB M Teopuil. [IpuHimn coorBercTBHs. [IoHATHE O DHU3MUECKOI
kaptune mupa. [lorpentHoctu usmepeHuil GU3NIECKMUX BEIIUYUH.

Pa3zgen 1. Mexanuka

Tema 1.1 OcHOBbI KHHEMAaTHKH

Ocnognoe codepoicanue yuebHo20 Mamepuana

Mexanuka. Mexanudyeckoe ABHKeHUE U ero Buabl. KuHnematuka. MartepuanpHas TOYKa.
CkansgpHble ¥ BEKTOpHBIC (hU3UUYECKHE BETUIHHBI. OTHOCUTEIHPHOCTh MEXaHUYCCKOTO JBUKCHUS.
Cucrema orcuera. Tpaekropus. [1yTb.

[lepememienue. PaBHOMepHOE TmipsAMoJiMHEHOE JBHkeHHE. CKOpocTh. YpaBHEHHE
JNBUWKEHHs. MrHOBEHHass M CpefHss CKOpOCTH. YckopeHue. lIpsAMmonuHeiHOe IBHKEHHE C
MOCTOSIHHBIM yCKOpeHHeM. JIBM)KEHHE C TOCTOSHHBIM YCKOPEHHUEM CBOOOJHOTO TMaJCHUS.
PaBHOMEpHOE IBH)KEHHME TOYKH MO OKPYKHOCTH, YIVIOBasi CKOpOCTh. LleHTpocTpemurenbHOE
YCKOPEHHE.

Ilpakxmuueckue 3ansamus
N3ydenne MexaHM4eCKOro IBUKEHHU Tena. Pemenne 3anay.

Tema 1.2 OcHOBBI JUHAMHKH.

OcHogHoe cooepoicanue yuebHo2o mamepuand

Huunamuka. OcHoBHas 3amada guHamMuku. Wueprus. Cuma. Macca. 3aKoHBI MEXaHUKH
Herorona. Ilpunuun otHocutenbHocTH ['amunes. Cunbel B npupone. Cuna TSKECTH M CHJIA
BCEMHPHOTO TSTOTEHMs. 3aKOH BCEMHPHOTO TiroTeHus. llepBas KocMmu4Yeckass CKOPOCTb.
JIBrkenue miaHer u manbix Ten ConHeuHol cucteMbl. Bec. HeBecomocts. Cuiibl ynpyroctu.
Cunsl TpeHus.

Ilpakmuueckue 3anamus

WccnenoBanue pa3inuyHbIX BUIOB CHJI. OKCIEPUMEHTAIBHOE ONpENETICHUE BETUYHHBI
rPaBUTALMOHHOM NIOCTOSIHHOU. Pemenue 3anauy.

Tema 1.33aKkoHbI cOXpaHeHUs] B MeXaHUKe.

Ocnognoe cooepoicanue yuebHo2o mamepuand

Nmnynsc Tena. Mmnynbe cuiibl. 3aKOH COXpaHEHUs MMITyJbca. PeakTUBHOE IBHIKEHUE.
Mexanunueckass pabora u MomHOCTh. KuHernyeckas sHeprus. [loTeHnuanpHas sHeprus. 3aKoH
COXpaHEHHs MeXaHW4ecKoM sHepruu. Paborta cuibl TsbkecTH U cuia ynpyroctu. [lpumeHenue
3aKOHOB COXpaHeHUs. [I[puMeHeHre 3aKOHOB COXPaHEHHUS.

llpakxmuueckue 3ansamust

IIpoBepka 3aK0Ha COXpAHEHHUS UMITYJIbCA U 3aKOHA COXPaHEHHUsI DHEPTUU. Pelenne 3amay.

Tema 1.4 OcHOBBI CTATHKH

Ocnognoe cooepoicanue yuebHo2o mamepuaid

Craruka. PaBHoBecue u ero Buabl. [1nedo cunbl. MomeHT cuutbl. [IpocTeie MeXaHU3MBI.

Ilpakmuueckue 3anamus
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N3yueHne MexaHn4eckux kojeOanuii. Pemenue 3agad.

Tema 1.5 MexaHuka ;KHJIKOCTEH U ra3os.

OcHnosHoe codeparcanue yuebH020 Mamepuana

I'upponunamuka. JlaBnenue. 3akoH Ilackamsa. Coobmarommuecst cocyapl. [ nuapaBindeckuii
npecc. 3akoH Apxumena. Ycnosue miaBanus tei. [logpeMHuas cuia.

Konmponvrnoe mecmuposanue Nel « OcnosHuvle pazoenvt mexanuku. Buodvl mexanuuecko2o
OBUIICEHUSL. »

Pa3nen 2. Mosekyasipaasi pu3uKa ¥ TepMOIHHAMHUKA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOPHH.

Ocnognoe codepoicanue yuebHo20 Mamepuana

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON Teopuu. Pasmepbl U Macca MOJIEKyI
u atoMoB. Juddysus. bpoyHockoe neuxenune. CTpoeHHE ra3000pa3HbIX, KUAKUX U TBEPIBIX
ten. Mneansbusiii ra3. [laBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMUHETHUYECKON TEOpUn
ra3oB. Temmneparypa u ee usmepeHue. AOCONMIOTHBIM HyNIb TeMIeparypbl. TepMoaMHaAMHUYECKas
nmiKana temrneparypsl. Temneparypa 3Be3l. CKOpOCTH JBMXKEHHS MOJEKYJI U HUX H3MEpPEHHE.
YpaBHEHHE COCTOSIHUS UAeanbHOro rasa. M3omnporeccsl u ux rpaduku. ['a30BbIe 3aKOHBI.

Ipaxmuueckue 3ansamus

N3yuenue onHOro U3 uonpoueccon. Pemenue 3anay.

Tema 2.2 OCHOBBI TEPMOAHMHAMHKH

Ocnognoe codepoicanue yuebHo20 Mamepuana

Tepmoaunamuueckass cuctema. BHyrpeHHsss »Heprus. Yucio creneHeld CBOOOIbI.
N3menenue BHyTpeHHe# sHepruu. Paborta u temnonepenaya.KonudyectBo TemnoTsl. YpaBHEHHE
TeroBoro OanaHca. [lepBoe Hawano tepMoaumHamMuku. AnuabaTHbid mporecc. Bropoe navaio
tepmoarHamuku. Ternmnosslie aeuratenu. KII/] rermosoro asurarens. OxpaHa npuposbl.

IIpakxmuueckue 3anamus

Omnpenenenne KII/I npocTeix MEXaHU3MOB U TEIIOBOM MalllMHbL. Pemenue 3anay.

Tema 2.3 ArperatHble cOCTOSIHUS BelllecTBa U (pa3oBble mepexoabl.

OcHnognoe codepoicanue yuebHo2o mamepuaid

Ucnapenne u xoujeHcanusi. HaceimeHHbli map u ero cBoicTtBa. OTHOCHUTENIbHAS
BIQXKHOCTh Bozayxa. [Ipubopsl st ompeneneHuss BIAXHOCTH Bo3ayxa. [lmaBneHue u
kpuctannmuzanus. Kunenwe. 3aBUCHUMOCTh TeMIlepaTypbl KUIIEHUS OT JaBJCHHS. Y JIelbHbIE
BEJINYUHBI. XapakTepucTuka JKMJIKOTO COCTOSIHMS ~ BEIIECTBA. DIMKHUNA  MOPSIOK.
[ToBepxHocTHOE HaTspkeHue. CMaumBanue. KanwinspHsle siBaeHus. XapaKTepUCTHKa TBEPAOTO
cocTosiHUSA BemlecTBa. Kpucrananueckue u aMopQHbIe Tena.

IIpakxmuueckue 3anamus

OmnpeneneHne BIaXHOCTH Bo3ayxa. lccimenoBaHMe NIPOLECCOB IMEPEXOAA BELIECTB U3
OJIHOT'O arperaTHOro COCTOSIHUSA B Apyroe. Pemenue 3axau.

Koumponvnas paboma Ne2 «Monexynsapuas gpusuxa u mepmoouHamMuxay.

Pa3nen 3. DaekrpoamHaMuka.

Tema 3.1 DuekTpuyeckoe moJie.

OcHnosHoe codeparcanue yuebH020 Mamepuana

DJIEKTPOCTATUKA. DJIEKTPUUECKUN 3aps]. DJIEMEHTAPHBIN JJIEKTPUYECKUNA 3apsl. 3aKOH
coxpaHeHus 3apsana. 3akoH Kynona. Dnextpudueckoe mnosie. HanpspkeHHOCTh 3JIEKTPHUYECKOIO
nons. [Ipunnun cynepno3unuu mnosieid. [IpoBOAHUKM B 3JIEKTPUYECKOM Toje. JMAJIeKTpUKU B
anekTpuyeckom mone. Ilomspuszanmus audnextpukoB. lloreHnman. PasHocTh moTeHIMANOB.
DOKBUNOTEHIMATbHbBIE TOBEPXHOCTU. CBsI3b MEXKIY HANPSYKEHHOCTHIO U Pa3HOCTHIO MOTEHLIMAIOB
NIEKTPUYECKOTO MOJIsL. DIEKTPpoeMKOocTh. KoHaeHcaToppl. DHEprus 3apsyKEHHOIO0 KOHJIEHCAaTopa.
[IpumeHeHne KOHAEHCATOPOB.
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Ilpakmuueckue 3anamus
[TocnenoBarenbHOE M MapauIeIbHOE COSTMHEHUE KOHACHCATOPOB. Pemenune 3amay.
Tema 3.2 3aK0oHBI MOCTOAHHOIO TOKA.

Ocnognoe cooepoicanue yuebHo20 Mamepuana
VYcnoBusi, He0OX0AMMBIE /ISl BOBHUKHOBEHUS U TIOJIIEPKAHUS DJIEKTpUUEcKoro Toka. Cuia

TOKA. OJEKTpUYecKoe comporTuBieHHe. 3akoH Oma nns ywactka nenu. [lapamiensHoe u
MOCJIeIOBATEIbHOE COSTMHEHNE IPOBOJHUKOB. Pab0Ta M MOIIHOCTh MOCTOSIHHOTO TOKa. TermoBoe
nerictBue Toka 3akoH Jlxoyns-JleHna. DneKTpoABMKYIas crujla HCTOYHHMKA ToKa. 3akoH Oma aJist
IIOJIHOM LIEIIN.
Ipakmuueckue 3anamus
M3yuyenue mociaenoBaTresIbHOrO M MapajuleIbHOTO COEAMHEHUs NPOBOAHUKOB. [IpoBepka
3akoHOB J[)xoyis-Jlenna. Pemenue 3anay.
Tema 3.3 DulekTpuyecKknii TOK B pa3JIMYHBIX cpeaax.
Ocnognoe codepoicanue yuebHo20 Mamepuana
DNEeKTpUYECKU TOK B METajlslaX, B AJIEKTPOJIUTAX, Ta3ax, B BaKyyMe. DJIEKTPOJIn3. 3aKOH
anektponuza Papanes. Buabsl ra3oBbix paspsagoB. TepmosnexkTpoHHas smuccus. llmasma.
DNeKTpuYecKnii TOK B mojiynpoBogHukax. CoOCTBeHHass W MPUMECHAs MPOBOJUMOCTH. P-n
nepexo. [lomynpoBoguukoBsie mpubopsl. [IpuMeHeHre MoIynpoBOIHUKOB.
Ilpakmuueckue 3anamus
[IpoBOIHMKY U AUDIEKTPUKH B JJIEKTPUUECKOM II0JIE.
Tema 3.4 MaruuTtHoe noe.
Ocnognoe codepoicanue yuebHo2o mamepuand
Bektop wunaykuuu MarHutHoro nois. BsaumopeiictBue TokoB. Cuna Awmmepa.
IIpumenenne cunbl Amnepa. MarHUTHbBIN NOTOK. [[efiCTBME MarHMTHOTO IOJIS Ha JABYOKYIIMHCA
3apsan. Cuna JlopeHnia u ee mnpuMeHeHHME. MarHuTHble CBOMcCTBa BemiecTBa. CoiHeyHas
aKTUBHOCTbH U €€ BIMsIHHE Ha 3eMit0. MarHuTHeie OypH.
IIpakmuueckue 3anamus
MaruuTHbIE CBOMCTBA BelllecTBa. Penienue 3auay.
Tema 3.5 DileKTpOMarHUTHAsi MHAYKIUSA.
Ocnognoe cooepoicanue yuebHo2o mamepuaid
SIBieHMe >MEeKTPOMAarHUTHON MHIYKIMH. 3aKOH 3JIEKTPOMarHuTHOW mMHAyKuuu. IIpaBuio
Jlenna. Buxpesoe anekrpuueckoe nosue. 9/1C nHAyKINN B IBHXKYIIUXCS IPOBOAHMKAX. SIBIeHME
caMOMHIYKIMHU. UHIYKTUBHOCTb. DHEPrusi MAarHUTHOTO MOJIS TOKA. DJIEKTPOMAarHuTHOE I0JIE.

Hpaxmuqecmte SAHAMUA
HSy‘lGHI/Ie )ICI\/’ICTBI/ISI MAaroMuTHOro 1moJjid Ha MPOBOAHHUK C TOKOM, HU3YUYCHUC ABJIICHHUA

ANEKTPOMArHUTHOM MHAYKIMH. Pemenue 3amad.

Koumponvnas paboma Ne 3 «dnekmpuueckoe noie. 3akoHvl HOCMOSAHHO20 MOKA.
Maenumnoe none. InekmpomacHUMHAS UHOYKYUSLY.

Pa3nen 4. Kosiedbanusi 1 BOJTHBI.

Tema 4.1 Mexanuyeckune KoJ1e0aHus M BOJIHDI.

OcHnosHoe codeparcanue yuebH020 Mamepuana
Napmonnueckue konebanms. CBoOOmHBIE MexaHWYeckue konebanusa. [IpeBparenue

SHEPIUM NpU KOJIeOATeNbHOM JBM)KEHUH. MaTeMaTHuecKuil MasTHUK. [IpyXUHHBIM MasTHHK.
BrinyxnenHsie MexaHwdeckue KojeOanus. Pe3zonanc. [lomepeunbie W TIPOIOJIBHBIC BOJHBI.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHUE.

IIpakmuueckue 3anamus

PacnpocTpanenue paguoBOIIH.

Tema 4.2 DileKTPpOMarHuTHbIE K0JI€0AHUSI M BOJHBI.
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OcHnosHoe codeparcanue yuebH020 Mamepuana
CBoOoiHBIE AMEKTpOMarHuTHele KojeOanus. IIpeBparieHue sHepruu B KoJeOaTeIbHOM

koHType. Ilepuon cBoOoaHBIX 3nmekTpuueckux kojeOanuii. @opmyna Tomcona. 3aryxaromue
JIEKTPOMAarHuTHbIE KoJieOaHus. BhIHyKAEHHBIE 3/eKTpuuecKkue KosedaHus. IlepeMeHHBINH TOK.
Pe3onanc B anekrpuueckoii nenu. ['eneparop nepemennoro Toka. Tpancopmaropsl. Ilonydenue,
neperaya M paclupeicsieHue  DJIEKTPOIHEPruu. OJIEKTpOMAarHuTHele BOJIHBL  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. OTKPBITHINA KojeOaTenbHbld KOHTYp. OnbiThl I'. I'epua. M3o6perenue
pamuo A.C. IlomoBeim. Ilonsitue o panguocBsizu. Ilpunuun paguocssizu. Ilpumenenue

AJIEKTPOMArHUTHBIX BOJIH.
IIpaxmuueckue 3anamus
M3yuenue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH. Pemenue 3anay.
Paszgen 5. OnTuka
Tema 5.1 Ilpupona cBera.

OcnosHoe codeparcanue yuebH020 Mamepuana
Toueunblii nctouHuk cBeTa. CKOPOCTh pacHpOCTPAHEHUsl CBETA. 3aKOHbBI OTPAXKEHUS U

npenomienus cBeta. [Ipunuun [Moiirenca. ConHeunble U TyHHbIE 3aTMeHMs. [lonHOe oTpaxeHue.
JIunsel. [loctpoenue nzobpaxenus B inH3ax. @opmyra TOHKOH JIMH3BL. Y BenudeHue JuH3bl. ['11a3
Kak onTuyeckas cucrema. Onrudeckue npuoopsl. Teaeckorsl.

Hpakmuqecmte 3aHAMuUA
OHpe,I[CJ'ICHI/IC ImoKasaTeirl IMPCJIOMIICHUA CTCKIIA. Pemenue 3amau.

Tema 5.2 BoiHOBBIE CBOIiCTBA CBETA.

OcnosHoe coodeparcanue yuebHo20 Mamepuana
Wutepdepentmst cBera. KorepeHTHOCTh CBETOBBIX IJiyueil. MHTepdepeHIHs B TOHKHX

wienkax. Konbua Hetotona. VMcnonp3oBanue nHTepdepeHuu B Hayke U TexHuke. Judpakuus
cBera. Jludpaknusa Ha menu B mapauienbHbIX Jdydax. [udpakimuonnas pemerka. [lonspuzamms
norepeynbix BoiH. [lonsgpusanus ceera. [lonspounsl. Jucnepcus ceeta. Buasl nznyuenuil. Buasl
cnektpoB. Cnektpel  ucnyckanusa. Crektpbl  mnoryomieHus.  CHeKTpaibHBIA — aHAIM3.
VYnbrpaduoneroBoe uznyuenue. Mudpakpacnoe uznyuenue. Pearrenockue myun. Mx npupoaa u

cBoyicTBa. llIkana 3eKTpOMarHUTHBIX U3JIy4EHU.

Ilpakmuueckue 3anamus
Omnpenenenne JUIMHBI BOJIHBI C TOMOIIBIO TU(PPAKIIOHHON PELIeTKH.

Konumponvnasa paboma Ne 4 «Konebanus u onnvi. Onmuxay.
Tema 5.3 CnennanbHasi TeOpHsi OTHOCUTEJIBbHOCTH

OcnosHoe codeparcanue yuebH020 Mamepuana
JIBrkeHne co CKOpOCThIO cBeTa. [locTynaTel TEOpUM OTHOCHUTEIBHOCTH M CIEACTBUS U3

HHUX. I/IHBapI/IaHTHOCTb MOAYJIL CKOPOCTHU CBCTAa B BAKYYMC. 3Hepr1/151 mokos. CBs3b MaccChl U

SHEPTUU CBOOOTHOM YaCTHIIBI.
Pa3zpnen 6. KanToBas pusuka
Tema 6.1 KBanToBasi onTHKA

Ocnognoe cooepoicanue yuebHo2o mamepuand
KBanToBas runoresa [lnanka. TennoBoe uznyuenue. KopnyckyiasipHO-BOJHOBOH Tyalu3M.

®otonbl. ['unoresa ne bpoins 0 BOTHOBBIX CBOMCTBax ydacTul. J[aBieHune cBeTa. XHMHUYECKOE
neiicteue cpera. Ombitel IILH. Jle6enesa u H.U. BasuioBa. ®ortoaddexr. YpaBHeHue

Oitamreiina st potorddexra. [Ipumenenune hotorddekra.

Hpaxmuqecmte 3AaHAMUA

Penrenue 3amau.
Tema 6.2 ®u3nka aToMa U AaTOMHOI0 S/Ipa
OcHosHoe cooeporcanue yuebH020 Mamepuaa
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Pa3BuTHe B3I10B Ha CTpoeHUE BellecTBa. MoI€Iu CTPOEHMsI aTOMHOTO sjipa. SnepHas
Mozenb atoma. OmbiTel D. Pesepdopaa. Monens aroma Bomopoaa mo H. bopy. KsantoBbie
noctynatel bopa. Jlazepel. PaguoaktuBHOCTB.flnepHble peakuuu. JleneHue TSDKENbIX sAep.
HckyccTBeHHas painoakTUBHOCTh. llemHasi simepHas peakuus. Ympamisiemas IemHasl peaxiiusl.
Anepuplii  peakrop. TepmosinepHblii cuHTE3. OHeprus 3Be3l. buosjormueckoe JencTBUE
PaZOaKTUBHBIX U3ITyYEHUH.

Ipaxmuueckue 3ansamus

MeTob1 perucTpaluy 3apsyKeHHbIX YaCTHII

Koumponvnas paboma Ne S«Keanmosas ¢husuxay.

Paszgean 7. Crpoenne Beenennoit

Tema 7.1 CTpoeHuHe COJTHEYHOI CHCTEMBI

Ocnognoe cooepoicanue yuebHo20 Mamepuana

ConHeyHas cucTeMa: IUIaHEThl U Majible Tela, cuctema 3emiisi-JIyHa.

Ipaxmuuyeckue 3anamus

CpaBHuUTENbHAS XapaKTEPUCTHUKA IJIAHET.

Tema 7.2 IBomonus Beeennoii

OcHosHoe codeporcanue yuebH020 mamepuanid

Crtpoenue u 3Bomtonus ConHua u 38e31. Knaccudukanus 38e31. 3Be3bl U HCTOYHUKH HX
sHepruu. ['anaktuka. CoBpeMeHHbIE IPECTABICHUS O CTPOCHUH U 3BOJIIOLUHN BeeneHHoil.

Camocmosmenvras paboma

CocraBieHrne MEHTAIBHOM KapThl 3BE3JHOTO Heda.

HpnMeprle TEMbI HHAUBUAYAJIBHBIX IIPOCKTOB:

1. Anekcanap I'puropseBud CTOIETOB — pyCcCKUN (UBUK.

2. Anexcanap Crenanosud IlornoB — pycckuil yueHslit, u300peTaTenb paauo.
3. AnbTepHaTUBHAs YHEPIreTHKA.

4. AKyCTHYECKHE CBOWCTBA NOJYIIPOBOJHUKOB.

5. Anape Mapu AMIiep — OCHOBOITOJIOKHUK 3JIEKTPOIMHAMUKH.

6. ACUHXPOHHBIN JIBUTaTEINb.

7. Acrepoupl.

8. ACTpOHOMHSI HAIIUX JHEH.

0. AtomHast pusuka. M3otonsl. [IpuMeHeHne paguoakTUBHBIX U30TOIOB.
10. beckoHTaKTHBIE METOIbI KOHTPOJIS TEMIIEPATYPBHI.

11. bunosnsipabie TPaH3UCTOPBI.

12. bopuc CemenoBuu SIkobu — GU3UK U U300peTaTensb.

13. Benuuaiiiue oTKpeITHS QU3HKY.

14. Bunbl anexTpuueckux pa3psaoB U UX IPUMEHEHHUE.

15. Bnusinue nedexToB Ha u3nuecKre CBOMCTBA KPUCTAIIIOB.

16. Bcenennas u remHas matepusi.

17. ["anmuneo I'anuielt — OCHOBATENb TOYHOTO €CTECTBO3ZHAHMS.

18. lonorpadust u ee mpuMeHeHHE.

19. JIBrkeHne Tena NepeMEeHHOW MaCCHhI.

20. Judpakuus B HaIIel )KU3HU.

21. Kunkue Kkpucrtauibl.

22. 3akonbl Kupxroda Juist 31eKTpUuecKoi HenH.

23. 3aKOHBI COXpaHEHUSI B MEXAHHUKE.

24. 3HaueHue oTKpeITUil ["amuies.

25. Urops Bacunbesuu KypuatoB — (usuk, oprannzatop aToMHON HayKH.
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26. Hcaak HploTOH — co3/aTenp KI1acCu4eckoi (Gpus3nkm.
27. Hcnonb30BaHue 3JIEKTPOIHEPTUM B TPAHCIIOPTE.
28. Knaccugukamus 1 xapakTepUCTHKH 3JI€MEHTApHBIX YacTHUII.
29. KoHcTpyKkImoHHas IPOYHOCTh MaTEpHUAlIa U €€ CBA3b CO CTPYKTYPOH.
30. KoHcTpykius 1 BUJIBI J1a3€poB.
31. Kpuosnekrponuka (MUKPOIJIEKTPOHUKA U XOJIO).
32. JlazepHble TEXHOJIOTUHU U UX UCIIOIb30BAHUE.
33. Jleonapo na Bunum — y4eHbIit 1 n300peTaTeb.
34. Maiikn ®apazeit — co3garens y4eHus 00 JEKTPOMAarHATHOM TIOJIE.
35. Makc [1naHk.
36. MeTo1 MEUYEHBIX aTOMOB.
37. Mertonbl HaOMIOEHNUS U PETUCTPALUU PAJIMOAKTUBHBIX U3ITy4YEHUH.
38. Mertomsl onpeneneHus MmIOTHOCTH.
39. Muxann BacunbeBud JIOMOHOCOB — y4€HBIN YHUMKIIONIEAUCT.
40. Mopnenu aroma. OnbiT Pesepdopna.
Ilepeyenb MepONPUSITHIA:
- O6pazoBanue Uncrutyra snepreruku AHBCCP
- Jlens poxnenue Jlynmxu ['anbBanu
Censtps | - ABTOMaTH4YECKas MEXKIUIAHETHAs cTaHIMs «JIyHa-2» crana nepBbIM KOCMUYECKUM
anmnaparoMm, JOCTUTIIUM OBEpXHOCTU JIyHBI
- [lepBbliil mosieT Ha AUpMKabie ¢ HApOBBIM JIBUraTeIeM
- WcnpiTan nepBblil TeneoHHBIN aBTOOTBETYUK
Oxrs6ph | - YcTaHOBIIEHNE CKOPOCTH HEUTPOHA
- 3anaTeHTOBaHa NepBas MIApUKOBasl pyyKa
- Cozntanue 6ecripoBOJIOUHOTO Tenerpada
Host6ps | Ony0nrKoBaHO 0(1)I/IHI/IaJ'IIzH0€ MIpeITIoKEHHE 10 co3/1aHnt0 BeceMupHoOii nayTHHbI
- OTKpBITHE HCKYCCTBEHHOW paJiMOAKTUBHOCTH
- BceMupHBIN I€Hb TEJIEBUICHUS
- denb poxnenus B./l.11ladppanoa. ®usnk, 3aHuMaBIIniics pabotamu B 061acTu
JlexaOppb | (pU3MKH MIIa3MbI M YIPABISIEMOT0 TEPMOSIIEPHOTO CUHTE3a
- B Jlennnrpase crynieH Ha BOAY aTOMHBIN JIETOKOJ «JIeHUH»
- CBoil nepBblii 1oJsieT coBepiInil naccaxkupckuit camoner NJI-62
- OtkperTre ["annaeem ¢ TOMOLIBI0 IOCTPOEHHOTO UM TEJIECKOIIA TPEX CIIyTHUKOB
AunBaps | FOnurepa
- Jenp poxnenus U.B. KypuaroBa. ®usuk, co3narenb ynpasisieMoi U
HEYNPABJSIEMOM SIIEPHON peakuu
- Pyccknii yuensiit A.C. [Tonos nepenan nepByro B MUpE paguorpaMmmy o JIIOISX,
Denpars Teprsux OeCTBUE HA MOpE
-Jlens poxnenue [I.11. MenneneeBa
-ITpunsTo penmenue o crpoutenberBe B Kazaxcrane kocmoipoma balikoHyp
- OpranuzoBad MHCTUTYT NpUKIaaHBIX puznyeckux npobiaem umenu A.H.
CeBueHKO
Mapt - B Mockse oTkpsiiach [lepBasi BcecorozHast KOH(GEpEHIIUs 10 TPUMEHEHHUIO
PEaKTHUBHBIX JIETaTEIbHBIX allapaToB JJIs MOJIETOB B cTpaTocdepy
- B AHIIIMM 3amaTeHTOBAH CTEIUIep
Anpenb | - JleHb poXk/IeHUs] 3HAMEHUTOIO pycckoro nzooperatens —camoyuku —M.I1.
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Kynubuna
- BniepBblie Hauanoch MPOU3BOJCTBO CIIUYEK
- JleHb KOCMOHABTUKHU
-ITponsomna aBapust Ha YepHoObUTBCKON ADC
Maii - Jlenb paguo

Me:xknpeaMeTHble CBSI3H Y4eOHOI0 npeaMeTa (MHTErpanus)

YyeOnasn
aucuuiuinea 1 kypeca
(1151 MHTErpaumu),
TeMa, pa3ael

Enunuubl copep:kanus,
pe3yJabTaTbl/MeTanpeaMeTHbIe OHATHS

Pemienne cuctembl ypaBHeHUM, nuHeWHas ¢yHKuMs, mapabona,
runepboyia, WX TpapuKd W CBOWCTBA, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHUHYC, KOCHHYC, TaHTEHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO, BEKTOPHI M WX MPOCKIUU Ha Marematnka
OCH  KOOpAMHAT,  CJIOKEHHWE  BEKTOPOB,  IPOU3BOJHBIC
AJIEMEHTAPHBIX (YHKIUH, MPU3HAKK TMOJO00US TPEYroJIbHUKOB,
ompeieNIeHUe TII0MIAIN MIOCKUX GUTyp U 00bEMA Tell.

MexaHnnyeckoe IBHXKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJI0OOOMEH JKHUBBIX OpPraHu3MoOB (BHUIBI  TEIUIONEpEIayH,
TEIJIOBOE PABHOBECHE), ODIICKTPUYECKUE SIBIICHUS B IKUBOU
npupoje, KoiieOaTeNbHBIE JIBIDKEHUS B JKUBOM  MPUPOJE,
ONTUYECKUE SIBJICHUSI B )KMBOW MPUPOJE, NCUCTBUE paualliy Ha
YKVBBIE OPTraHU3MBI.

buonorus

BrnaxHocTh BO31yXa, BETphI, OApOMETpP, TEPMOMETP, MATHUTHBIC
MoJitoca 3eMJIM, 3aJIeKU MarHUTHBIX Py, (OTOChEMKA 3eMHOMU I'eorpadus
ITOBEPXHOCTH, MPEJACKA3aHUE 3EMIIETPSICEHUM.

JIucKpeTHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAsA Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX
TEJ, JXUIAKOCTEHW M Tra30B, JJIEKTPUUYECKHE CBOWMCTBAa METAaJUIOB,

Xumust
AIIEKTPOIUTHUYECKAS TUCCOIUAIINS, TATbBAHUKA, KPHCTATHIEeCKAasT
CTpYKTypa  TBEpPABIX  Ted, MEXaHU3MBI o0pa3oBaHus
KPUCTAIUINYECKON PEIIETKU, CIIEKTPAJIbHBIA aHAIIN3.
[lemaroruueckas nesTEIBHOCTD M0 IPOSKTUPOBAHUIO, PEATH3aINN IMLO1
W aHaJIU3y IMpolecca 00y4eHus: B Ha4albHOM 00IIeM 00pa30BaHUuU ’
[leparoruueckas nesTEIBHOCTD 10 IPOSKTUPOBAHUIO, PEATH3AINU [IMLO2

" aHaJIN3y BHGypO‘IHOfI JACATCIIBHOCTHU 06yqa}0mp1xc;1
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TemaTnueckoe NJIAHNPOBaHME, B TOM YHCJIE C YU4eTOM padoueii MporpaMMbl BOCHUTAHUS C
yKa3aHueM KOJMYeCTBAa 4acoB, OTBOJAMMBIX HA OCBOEHHE KaKI0H TeMbl
KoauuecTBO yacon ®opmupy
HanmeHnoBaHue pa3jiesioB U TeM C eMble
aMm.
Jlexu. | IIpakr. pag | KOMIETEeHIHH
BBenenne. Puzuka W MeToAbl HAYYHOIO ) OK 03, OK 05
MO3HAHHUS.
Pa3zgen 1. Mexanuka
OCHOBBI KHHEMATUKHU 2 2 OK 01, OK 02,
OK 04, OK 05,
OCHOBBI TMHAMUKH 2 2 OK 07
3aKOHBI COXPAHECHHS B MEXAHHUKE 1 2
OCHOBBI CTaTUKU 2 2
MexaHuKa XUIKOCTEN U Ta30B 1
Paznen 2. Moaexkyasippasa  ¢usuka u
TePpMOIMHAMHUKA
o N ) 5 OK 01
CHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU OK 02, OK 03,
OCHOBBI TEPMOAMHAMUKHI 2 2 OK 04, OK 05,
OK 07
ArperatHple COCTOSIHUSI BellecTBa U (pa3oBbIe ) )
nepexobl
Paznen 3. DaekTpoanHaMuka
DIIEKTPUUIECKOE T0JIe 2 2
3 ) 5 OK 01
aKOHEBI IIOCTOSHHOT'O TOKa OK 02, OK 03,
DNEKTPUYECKUN TOK B PAa3JINYHBIX CPEAAX 2 2 OK 04, OK 05,
OK 07
MaramTHOE I10J1e 2 2 2
DJIEKTpOMarHuTHask UHIYKIUS 2 2
Pasznen 4. Kosie6aHusi 1 BOJIHBI OK 01
OK 02, OK 03
MexaHudeckue KojaeOaHus U BOJTHBI 1 1 ’ ’
OK 04, OK 05,
ONEeKTpOMarHUTHbIE KOJIEOaHHS U BOJIHBI. 1 1 OK 07
Paznen 5. OnTuka OK 01, OK 02,
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[Tpupona ceera 2 2 OK 04, OK 05
BouiHOBBIE CBOJCTBA CBETA 1 1
CrnenuanbHas TEOpUs OTHOCUTEIBHOCTH 1 1
Pazgen 6. KBantoBasi pusuka
OK 01, OK 02,
KBanToBas ontuka 1 1 OK 04, OK 05,
OK 07
®u3uKa aToMa ¥ aTOMHOTO sIApa 1 1
Pa3pnen 7. Crpoenne Beesnennoit OK 01
OK 02, OK 03,
Crpoenue CoaHEUHON CUCTEMBI 2 2 OK 04, OK 05,
5 B . OK 07
BourOLIMs Beenennoit 5 5 5 MK 1.6, [TK
2.4
JudpdepeHupoBaHHBIN 3a4eT 2
Bcero | 36 36 6
80
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YcaoBus peanusanum padoyeil nporpaMMsbl yueOHoro npeamera «@uzuka»

1. MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHne 00yueHust

Jns peanuzanuu mporpamMmbl ydeOHoro mpenmera «®Dusmka» TpeaycCMOTpPEH KaOWMHET
€CTECTBCHHO-HAYYHBIX TUCIUIUIMH 10 aapecy: 624860, CeepioBckas o6nacth, T. KaMbImios,
yi. MaskoBckoro, 1.11, A5 (2 atax) - 133

B kaOuHeTe HAXOMUTCS KOMIUICKT YYCHHYECKOW MeOenu Ha 26 Yell., TOCKa MarHUTHO —
MeJIOBasi, MEpPCOHANbHBIM KommbloTep Philips, mpoekTop, skpaH, WH()OpPMAIMOHHBIE CTEHIBI,
aJIeKTpOoHHas Tabmuia MeHeneena

2.UudopmannonHoe obecnevyeHue 00y4eHust

OcHoBHas JiMTeparypa:

BacunbeB A. A. ®usuka. bazoBeiii ypoBenb: 10—11 kiaccel: y4eOHHMK JJis CpPEIHETO
obmero oOpaszoBanmsi/ A. A. BacunbeB, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ wu3fd., ucop. u
non. — Mocksa: UznarensctBo FOpaiit, 2023. — 211 ¢. — (O61meo06pa3zoBaTeabHbIN UKI). —
ISBN 978-5-534-16086-4. — Texct: snexTponHblii // OOpa3oBarensHas miaTdopma HOpaiT
[caiiT]. — URL: https://urait.ru/bcode/530393 2-e u3z., uctp. u gon. YueOunuk ais CI10

JlonoJIHUTeIbHAS JTUTepaTypa:
Kanamnuko H. I1. ®usuka. ['paduueckue metonsl pemieHus 3afad: ydeOHoe mocobue

it cpearero npodeccuonansHoro obpazosanmsi / H. I1. Kanamnukos, B. U. Komkua. — 2-¢
u3., uctp. u gom. — Mocksa: UznatensctBo FOpaiit, 2023. — 250 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-00186-0. — Tekcr: amekTpoHHBId // OOpazoBaTeibHAS

miargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513364

l'opmau B.B. ®wusuka. 3amaum, tectbl. MeTonpl pemieHus: ydeOHOe Mmocooue st
cpeaHero mnpodgeccuonaabHoro obpaszoanusi/ B. B. T'opnau. — 2-e u3n., mepepal®. u jom. —
MockBa: UzmarensctBo IOpaiit, 2023. — 343 ¢. — (IIpodeccuonanpHoe oOpa3zoBaHUE). —
ISBN 978-5-534-16184-7. — Texkct: snekrpoHHblid // OOpa3oBatenbHas miaatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/530576

Boponnos-BenssimunoB b.A. Actponomus. ba3ossiit ypoBeHb. 10-11 kimaccbl: yueOHHK.
b.A. Boponmos-Benssimunos, e.K. Ctpayrt. — 8-e u3zn., crepeotun. — M.: Ipoda, 2020. — 238 c.

Actponomus:  10—11 kmaccel: yueOHMK JUIsl cpenHero obmero oOpa3oBaHus /

A. B. Konmomuern [u ap.]; orBerctBeHHble pemakTopbl A. B. Komomuen, A. A. CadonoB. — 2-e
u3n., wuenp. u jgom. —  MockBa:  MzpmatensctBo  Opaiit, 2023. — 284 c. —
(ObmeobpazoBatenbHblii 1K), — ISBN 978-5-534-16229-5. — TekcT: 35eKTpOHHBIN //

OopasoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530647

S3zeB C. A. Actponomus. ConHeuHas cucTema: ydeOHOe mocoOue sl CpeaHero
npodeccuoHanbHOro oopazoBanus / C. A. f3eB; mox HayuyHoi penakuueit B. I'. Cypauna. — 4-¢
u31., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2023. — 373 ¢. — (Ilpodeccuonanproe
obpazoBanme). — ISBN 978-5-534-17299-7. — Texkcr: snextpoHHbid // OOpa3oBaTenbHas
iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/532832

[lepeneman  f. WM. 3anumarensHas  Mexanuka/  S. U. [lepenbman. —  Mockaa:
WznarensctBo FOpaiit, 2023. — 158 ¢. — (OtkpbiTasg Hayka). — ISBN 978-5-534-08202-9. —
Tekcr: anekTpoHHBIE  //  OOpazoBatenpHass  miarpopma  FOpait [caiiT]. —
URL: https://urait.ru/bcode/514440

3oteeB A. B. ®usuka. JlabopaTopHble 3amaum : y4deOHOe TmOcoOMe ISl CpEeIHEro
npodeccuonansHoro obpasosanusi / A. B. 3orees, B. b. 3aitues, C. JI. AneknepoB. — 2-e u31.,
ucrip. u gom. — Mocksa : UsmarensctBo FOpaiit, 2023. — 251 c. — (IIpodeccunonanbroe
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obpazoBanue). — ISBN 978-5-534-09570-8. — Tekct : amektponHblii // OOpa3oBarenbHas
matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/514588

HNuTepHeT-pecypcsbl
WnpopmanimoHHO-KOMMYHHMKAIIMOHHAsE oOpa3oBarenbHas 1iatdopma «Chepym» (pexum

nocryma https://prot-sferum.ru/);
Hudporoii odbpazoarenbublii koHTeHT (ILIOK) (pesxxum mocryma https://educont.ru );

Poccutickas snektponnas mikosa POIII https://resh.edu.ru/
Buneoypoku no npenMeram mkoiapHOH nporpammbl. URL: www. interneturok.ru
paboThl

HuTepakTuBHBIC BUPTYaJbHbIC nabopaTtopHbIe u MPAKTHYECKHE

https://content.edsoo. ru/lab/
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