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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usnyueckre 3aKOHbI BOKPYT Hac 0a30BOr0 YpOBHSI Ha YpOBHE
cpemHero o0miero oopa3oBaHus pazpaboTaHa Ha OCHOBE TOJIOKEHUN U TPEOOBAHMIA K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMBbl, PEICTABIECHHBIX B
OI'OC COO, a Takxe ¢ yu€ToM (enepalibHO pabouel MporpaMMbl BOCIIMTAHUS U
KOHIIETIIIMK TpernojaBanus ydeOHoro mpenmera «dPusumka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepaninu, peanu3yronmx OCHOBHbIE 00pa3oBaTeIbHbIC
POrPaMMBI.

Copepxanue mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydarommuxcsa 10—11 kimaccoB npu oOydeHUH
ux (¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJXOJA.
[Iporpamma no ¢usuke coorBerctByeT TpedoBanusMm GI'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANpeAMETHBIM pe3ylbTaTaM OOydeHHs, a TaKke
YUUTHIBAET HEOOXOIMMOCTh peaNM3allii MEXIPEIMETHBIX CBSI3ed (U3HKH C
€CTECTBEHHO-HAYYHBIMU yYEOHBIMU IpeaMeTamu. B Hell ompenenstoTcsi OCHOBHbBIE
LEeIU U3ydeHus (U3MKH Ha YpPOBHE CPEOHEro oOIero oOpa3oBaHus, INIAHUPYEMbIE
pe3ynbTaThl OCBOCHUS Kypca (PU3WKU: TUIHOCTHBIC, METANPEAMETHBIC, MTPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma o pu3NYECKUM 3aKOHAM BOKPYT HAC BKJIIOYAET:

e IUIAHMpPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (M3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI IO FoJjaM 00yUYEeHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nka» Mo rojaM 00ydeHHUs.

®du3nkKa Kak Hayka o Hanbosee 001X 3aKOHaX MPUPOJIbI, BEICTYNAsl B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpa3yIOImMi IJis
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TPOLECCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, Ouoyiorueu, Qpuznyeckou
reorpadueit u actponomueid. Mcrnonap30BaHne U aKTUBHOE NMPUMEHEHUE (HU3NUECKUX
3HaHUU OMpeeNsaeT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMHA B cdepe
HHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TOJYYEHHUS HOBBIX MaTEpHalioB C
3aJJaHHBIMA CBOMCTBaMHU M Jpyrux. M3ydeHwe (Qu3MKd BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHHBI MHUpa  OOyd4arommxcs, B
dbopMHpOBaHUE YMEHUH MPUMEHITH HAYUHBIH METO]] TO3HAHUS MPH BBHITIOTHEHUH UMHU
y4eOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca (u3uku 11t ypoBHSI CpEHETO 00IIETro 00pa30BaHUs MOJIOKEH
P uaeH, KOTOphIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €70 MMOCTPOCHHUS.
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Hoes yenocmmocmu. B COOTBETCTBHHM C HEW Kypc SBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AeioB (U3MKH, BKIIIOUAET Kak
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HeW Marepual Kypca (QPU3UKH
00BbeIMHEH BOKPYT Pu3ndeckux Teopuil. Benymmum B kypce sBisieTcs: GopMUpOBaHHE
IIPEACTABICHUM O CTPYKTYPHBIX YPOBHAX MaTE€pUU, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosiaraéT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U pa3BUTHUSA
($uU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npeamnoiaraet 3HakOMCTBO C
LIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX IPUIOKEHUNA U3YYEHHBIX TEOPUI
Y 3AKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
coJiep KaHusl, MOCBAIIEHHBIX 3KOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPHIE
CBA3aHbl C PA3BUTUEM TEXHUKH W TEXHOJIOTMH, a Takke OOCYXJEeHHs MpoodiieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30M1aCHOCTH.

Crep>KHEBBIMU D3JIEMEHTAMHU Kypca (U3MKHM Ha YpOBHE CpPEOHEro OOIIero
oOpa3zoBaHus SBISAIOTCS (u3HUecKkue Teopud ((POpMHUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTpOEHHUs (U3MUECKON Teopuu, posiu (yHAAMEHTAIbHBIX 3aKOHOB U
IIPUHLNIOB B COBPEMEHHBIX IPEACTABICHUIX O NMPUPOJE, TPAHULAX TPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJIX0/] B Kypce (PM3UKH peaan3yeTcs MPex/ie BCEro
3a CuéT OpraHu3allid HKCIEPUMEHTAIBLHOM JAesATeIbHOCTH oOyvarommxcs. s
0a30BOr0 YpOBHSI Kypca (PM3MKM — 3TO HMCIHOJIb30BAHUE CHCTEMbI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOTpamMMe Mo
¢uzuke OOBEIUHEHBI B OOMIMNA CHUCOK YYEHUYECKUX TNPAKTUYECKUX padorT.
Briaenenue B ykazaHHOM nepedHe 1a00paTOpHBIX paboT, MPOBOIUMBIX AJIsi KOHTPOJIS
M OIIEHKH, OCYIIECTBISETCS YYaCTHHUKAMU O0Opa30BaTENIbHOTIO IMpollecca MUCXOAS U3
OCOOEHHOCTEW IUIAaHUPOBAHMS W OCHalleHuss kaOuHeta ¢usuku. Ilpu s3TOM
o0OecnieunBaeTcs OBJaJieHuEe OOY4YaloIMMUCA YMEHHMSIMH TNPOBOJIUTH KOCBEHHBIE
U3MEpEHMs, HCCIEOBaHUS 3aBUCUMOCTEH (PU3MYECKUMX BEIMYMH M IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEIIIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAenseTcs PEUIEHUIO PACUETHBIX U KAYECTBEHHBIX 3aad.
IIpu sTOM I pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIFOTCS 331a4M C SIBHO 3aJaHHOU
¢busznueckoil MOAENbI0, TO3BOJISIOIIME TMPUMEHSATh M3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOIO pa3zelia Kypca, TaK U UHTErpUPYs 3HAHUS U3 Pa3HBIX
paznenoB. [1yisi KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aaHuUsl HA 00 bSICHEHHE

[lOKyMeHT co3fiaH B anekTpoHHoi opme. Ne 115 oT 16.02.2024. VcnionHutens: Koponesa B.J1. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 3 n3 43. CTpaHnua cosgaHa: 16.02.2024 10:03 =¥ TATAPCTAH



NpoTeKaHus (PU3NUECKUX SIBJIICHUN U POLIECCOB B OKPYKAIOIIECH KU3HHU, TPeOyroIIne
BbIOOPA PU3NYECKOM MOJIEINHU JIJIsl CUTYAIllMU TPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusMu @I'OC COO k mMaTepHalbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3UKUM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs JOMKEH H3y4aThbCsd B YCJIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOTO LHWKJIa. B kaOuHeTe (QU3MKU JOKHO OBITH HEOOXOIUMOE
nabopaTopHOoe 000pyI0BaHKE JIJIsl BHIMOJIHEHUS YKa3aHHBIX B Iporpamme 1o Qpusuke
YUYEHHYECKHUX MPAKTUYECKUX PaOOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCTpanmoHHoe  00OpymoBaHWe (GOPMHPYETCS B  COOTBETCTBHU  C
OPUHIIUIIOM MHHUMAJIbHOM  JIOCTaTOYHOCTHU U OOECTeunMBaeT  IOCTAaHOBKY
MEPEUYMCICHHbIX B TpOrpaMme 10 (U3MKE KIIOYEBBIX JIEMOHCTpaIuil s
UCCIIEIOBAHMUsI ~ M3yYaeMbIX  SIBJIEHMH W MPOLIECCOB, SMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.

JlabopatopHoe oOOpyJIOBaHHE JJisI YYEHUUECKUX TIPAKTUUECKUX paboT
(dbopmupyeTcs B BUJE TEMaTUYECKUX KOMIUIEKTOB U 00€CIIEUNBAETCS B pACYETE OJTHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarnueckue KOMILIEKTHI J1aDOpaTOPHOTO
00Opy/iOBaHUSl JOJDKHBI OBITh IOCTPOEHBl HA KOMIUIEKCHOM HCIIOJIb30BAHUU
aHAJIOTOBBIX W IHU(POBBIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BHJI€ HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUS PU3UKHU B 001IEM 00OpPa30BAHUHU SABJISIOTCS:

e (opmHpoBaHME UHTEpeca U CTPEMJICHHA OOy4arouuxcsd K HAaydHOMY
U3YYCHUIO TMPHUPOJIbI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE NPEACTABICHUA O HAYYHOM METOJI€ MO3HAaHUS U (HOPMHPOBAHUE
HCCIIEZIOBATEIBLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;

e (opMHpoBaHNE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YECHHsS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHrE YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

e (opMupoBanue mnpeaCTaBICHUN O ponu (U3UKUA IS PA3BUTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHre 3THX 1iesel obecreunBaeTcsl pelieHHeM CIeAYIOIMX 3a1ad B

nporiecce nu3ydeHus Kypca GU3uKu Ha YpOBHE CpeIHETo o011ero o0pa3oBaHus:

e TMpUOOpETEHHE CUCTEMbl 3HAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAas MEXaHWKY, MOJICKYJISIPHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY H DJIEMEHTHI aCTPODU3HUKHY;
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e (dopmupoBaHUE YMEHUN MPUMEHSITh TCOPETHUSCKUC 3HAHUS JTSI OOBACHCHHUSI
(GU3MICECKUX SBJICHUN B TIPUPOJIE U JJIS IPUHATHS MPAKTHYSCKUX PEIICHUH B
TIOBCEIHCBHOM JKU3HHU;

e OCBOCHHME CIIOCOOOB PCIICHHS pa3IM4YHBIX 3aJad C SBHO 3aJlaHHON
¢u3udeckoil MOAeNbIo, 3a7ad, TMOAPA3yMEBAMOIIUX CaMOCTOSTEIHLHOE
co3nanue (pu3MIecKor MOJIEINH, aIEKBaTHON YCIIOBHUSM 33/1a4H;

e TIOHMMaHHC (PUINYCCKUX OCHOB M TIPUHIIUIIOB JCHCTBHS TEXHUUYCCKUX
YCTPOMCTB M TEXHOJOTHUECKUX IMPOIECCOB, X BIUSHHUS Ha OKPYKAIOIIYIO
cpeny;,

e OBJIAJICHUE METOJAMH CaMOCTOSTEIBHOIO IUTAHWPOBAHHUS W TIPOBEICHHS
(GU3MYECKUX OSKCIICPUMEHTOB, aHAIW3a W WHTEpHIpeTaly HWH()OpPMAIIHH,
OTIpeIeNICHUS JIOCTOBEPHOCTH MOyUYEHHOTO PE3yJIbTaTa;

e CO3JaHHWE YCJIOBHH IS PAa3BUTHS YMCHHH IPOCKTHO-HCCIICIOBATEIBCKOM,
TBOPYECKOU JIEATEITHHOCTH.

[IpennaraeMelii B mporpaMMe 1o (pu3MvecKkre 3aKOHbI BOKPYT HAac IEPEUYCHb
7a00PaTOPHBIX U MPAKTUYCCKUX PaOOT SBIISICTCS PEKOMEHIOBAHHBIM, YIUTEb JIeIacT
BBIOOP TIPOBEIEHUS JTAOOPATOPHBIX PabOT W OMBITOB C YYETOM WHIAMBHUIYAIbHBIX
0COOEHHOCTEN 00yUaroImUXCH.
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COILEPKXAHUE OBYUYEHUASA
11 KIIACC

Paznen 1. DiaekTpoauHAMMKA

Tema 1. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMOAEMCTBUE MOCTOSAHHBIX MarHUTOB. MarHuTHoe
rosne. Bektop MarHuTHOM MHAYKUWH. [IpMHIMI CyNeprio3uIMyu MarHUTHBIX IOJEH.
Jluaun MarHuTHOM wWHAYKUMU. KapThHa JHMHUNA MAarHUTHOM MHAYKUWHU TOJIA
MOCTOSIHHBIX MarHuTOB.

MarauTHOE 1oJie NpoOBOIHUKA ¢ TOKOM. KapThHa TMHUNA HHAYKIIMU MAarHUTHOTO
MOJs JUIMHHOTO TPSMOrO MNPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJIHHKA,
KaTylIKu ¢ TokoM. OnbIT Dpcrena. BzanmoneiicTere NpoBOJJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHia, €€ MOy/b U HalpaBlieHHE. J[BUKEHHE 3apsHKEHHON YaCTUIIbI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBneHHE 3IIEKTPOMArHUTHOW HHAYKIMU. [I0TOK BEKTOpa MAarHUTHOM UHIYKIIHAH.
DIIEKTPOJIBIXKYILAs CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe »snekTpuueckoe Tmosie. IDJEKTPOABIKYIIAs CHJIAa HWHIAYKIHU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

IIpaBuino Jlenna.

NuaykTuBHOCTh.  SIBIEHME  CAMOMHIAYKIMU.  OJICKTPOABMXKYIAS  CHUia
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckune yCTpOuCTBA U MPAKTUYECKOE MPUMEHECHHE: TTOCTOSSHHBIE MATHUTBHI,
AJIEKTPOMArHUTHI,  JJEKTPOJBHUIaTENlb, YCKOPUTENM  DJIEMEHTAPHBIX  YacCTHII,
VHAYKUHUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TMOJIS.

B3anmoneinicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenua.
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3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHJIBI MHIYKIHH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue eMCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Paznen 2. KosiebaHnusi u BOJIHBI

Tema 2. Mexanuueckue u 31eKMpPOMACHUNHbIE KONEOAHUS

KonebarenbHast ~ cucrema. CBoOo/mHBIE ~ MEXaHWYECKHe  KoJeOaHws.
'apmonnyeckue konebanusa. Ilepuos, vacrora, ammiuTyna u ¢dasza KojaeOaHHi.
[IpyvHHBIN MasgTHUK. MaremMaTHU4eCKU MasATHUK. YPAaBHEHUE TapMOHHUYECKHUX
kosnebanuil. [IpeBpanieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbublii  kOoHTYp. CBOOOJHBIE BJIEKTPOMAarHUTHBIC KOJICOAHHS B
UJeabHOM KOJICOATeIbHOM KOHTYpe. AHAJOTUid MEXKIYy MEXaHUYECKUMH U
AJIIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU
B UJICAIBHOM KO0JIEOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxawluxX KoJieOaHUsX. BBIHYXJICHHbIE MEXaHHUYECKHE
koJieOaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii  TOk. CHHYCOMIANbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJIHO€ M JIEUCTBYIOLEE 3HAYEHHUE CHIJIBI TOKA H
HaIpsHKEHUSL.

Tpanchopmarop. IlpousBoncTBO, mepenadya u MOTPEOJCHUE DIICKTPUUECKON
SHEPruM. ODKOJIOTMYECKHE PUCKU MpPU TPOMU3BOJCTBE 3JIEKTpodHepruu. KynbTypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJI€OATEIHHOM CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOTHBIC AIMEKTPOMATHUTHBIE KOJICOAHUS.

OcumorpamMmsbl (3aBUCUMOCTH CHJIBI TOKAa U HANPSKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJCOaHUH.

Pe3onanc mpu mocineqoBaTeIbHOM — COCAMHEHHWU  PE3UCTOpa, KaTYIIKH
MHJYKTUBHOCTHU U KOHJIEHCATOpA.
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Monenp TMHUYM IEKTPOIIepeIayn.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

UccnenoBanue 3aBUCHMOCTH TEpHUOJA MallbIX KOJeOaHWil rpy3a Ha HUTU OT
IUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanue nepeMEHHOr0 TOKa B LEMH U3 MOCIEAOBATENBHO COEIUHEHHBIX
KOHJIEHCATOpa, KATYIIKN U PE3UCTOPA.

Tema 3. MexanuuecKkue u 3,1eKMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YcCJIOBHS pacnpoctpanenus. llepuoa. CkopocTh
pacrpoCTpaHeHUs W JJMHA BOJHBL. llomepeuHble ¥  MOPOJOJIBHBIE  BOJIHBL.
WuTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSl W3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenraums BektopoB E, B, V B anexkrpomarnutHoi BoisiHe. CBoOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXEeHHE, IMpejoMIIeHHe, MNoJspu3auus, Judpakius,
uHTeppepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[Ilkana 371€KTpOMarHUTHBIX BOJH. [IpuMeHeHue >IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI pauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CPeIbl.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas JMATHOCTUKA B TEXHUKE W MEIMIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromieecs Teo Kak HCTOYHUK 3BYKa.

Habutoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIUTYAOM U YaCTOTOU
KOoJieOaHu.

HccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEJTOMIICHHUE,
noJIsipy3aIust, IMPpaxius, UHTEpPEpeHITHS.

Tema 4. Onmuxa

I'eomerpuueckas onrtuka. lIpsAMoiMHENHHOE paclIpoOCTpaHEHUWE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m300pakeHHil B
IIJIOCKOM 3€pKaJe.
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[Ipenomienue cBeTa. 3aKOHBI MPETIOMIICHHS cBeTa. AOCOMIOTHBINA MOKa3aTelb
npenomnienus. llonmHoe BHyTpeHHee oTpaxenue. lIpeaenbHbI yros mOJHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparoniue u paccenBaromue JuH3bl. ToHKas MuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKasi cuja TOHKOM muH3bL llocTpoeHue wn300pakeHUil B COOMpPAIOMIUX U
pacceuBaromux JnH3ax. GopMysa TOHKOM JTUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Uutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOIO/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTE€P(PEPEHIIMOHHON KapTHHE OT JIBYX
CHUH(aA3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cera. JudpakunonHas pemérka. Y cnoBue HaOMOACHNS TIaBHBIX
MakCUMyMOB TMpU TaJ€HUH MOHOXPOMAaTHYECKOIO CBeTa Ha JIU(PaKIUOHHYIO
PELIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, MPOEKIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOII, BOJJOKOHHAs OINTHKA,
IU(PPAKIMOHHAS PEIIETKA, OISPOUI.

Jlemoncmpayuu

[IpsAMONMMHEHOE pacHpOCTPAHEHHE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.
OnTuyeckue npudOpHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

WccnenoBanue cBOMCTB N300paykeHU B JTMH3AX.

Mopenn MUKpOCKoOTa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEMIETKH.

Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue noka3arens NpelOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOmronenue aucnepcuu cBera.

Pazaen 5. OcHOBBI cIeUAJIBHON TEOPHH OTHOCUTEILHOCTH
['paHnubl TPUMEHUMOCTH KJIAaCCUYECKOM MexaHUKHU. [locTynarsl cniennaabHOU
TEOPUU OTHOCHUTEJIBHOCTU: WHBAPUAHTHOCTH MOXYJISI CKOPOCTH CBETa B BaKyyMme,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
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OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpallEHUE
JUTUHBIL.

SHCpFI/I}I U UMITYJIbC pGJIHTHBI/ICTCKOﬁ HJaCTHUIBI.

CBs3b Macchl ¢ SHCPFHCﬁ H UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ YaCTUIIbI. 9H€pFI/I}I
ITIOKO4I.

Paznen 3. KBanTtoBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Popmyia [lnanka cBsi3u 3Heprun (HOTOHA C €ro 4YaCTOTOW. DHEPIHs U
UMITYJIEC (POTOHA.
OtkpeiTie U uccinenoBanue goroddpdexra. Onbitel A. I'. CroneroBa. 3aKOHbI

dboToapdexra. YpaBHenue OIiiHmTeiiHa M1a doTtodddekra. «KpacHas rpaHHUIay
dhororddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOe IEHUCTBUE CBETA.

Texnuueckue yCTpoWCTBa M MPAKTUYECKOE TNPUMEHEHHE: (DOTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsl OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03PHeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pezepdopna mo paccesHUIO 0 -YacTHII.
[Tnanerapuas mozaenb atoma. [loctynarel bopa. M3znyuenue u nornomienre (OTOHOB
[P MIEPEXO0/I€ aTOMa C OJTHOIO YPOBHSI SHEPTUH Ha Ipyroi. Buasl cnektpoB. CrekTp
YPOBHEMN 3HEPIUM aToMa BOAOPOA.

BonnoBeie cBoiicTBa yvactuil. Bosnsl ge bpoitns. KopryckynsipHO-BOTHOBOM
Ty aJI3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHn4ecKkre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHbBINA aHAIU3
(cexTpockor), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nmuHeHYaThIX CIIEKTPOB U3ITYUICHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Ha6nronenue nmuaeiyaToro cnekrpa.
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Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, [OKa3bIBAIOUIUE CJIOKHOCTh CTpoeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITE Pe3epdopaa mo ornpeaesneHno cocraBa paluoakKTUBHOTO
uznyuenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU
Ha )KUBBIE OPTaHU3MBI.

OTkppiTHe TIpOoTOHa M HeWTpoHa. Hyknonnas mopens snpa [eiizenOGepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sjapa. M30Tormnsbl.

Anbba-pacnaa. aeKTpOHHBINA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT macchl sipa.

Anepnsble peakuuu. [lenenue u cuHTe3 A1€p.

S nepusriit peakrop. TepmosinepHsiii cuaTe3. [IpoO1eMbl U MepCeKTUBBI SEPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHON SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3J€MEHTAPHBIX YaCTHULL.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nUecKOl KapTUHBI MUpA.

TexHuyeckue ycTpoHCTBa U IPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa
Bunscona, siaepHsblil peaktop, aToMHasi bomoba.

Jlemoncmpayuu

C4€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopsie pabomuwl

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Paszpnes 4. DiieMeHTBI ACTPOHOMUM U ACTPOQUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKianHOE M MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3pesnus, spkue 3BE3ABI, IIAHETHI, MX BHIAMOE
JBIDKCHHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTD. McTouHuk sHeprun ComHIa U 3BE3/1. 3BE3 MBI,
X OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTDHY.
3BE3bI TJIaBHOM MOCIIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY sl
3BE3] TJIABHOM NOCJENOBATENbHOCTU. BHyTpeHHee crpoeHue 3BE34. COBpeMEHHBIE
MIPEJICTABIICHUS O MPOUCXOXKICHUH 1 3BOTIOIIMK COTHIA U 3BE3]T. DTaIlbl )KU3HU 3BE3].

Mrneunsiii [lyte — Hama T'anaktuka. Ilomoxenue u nBuxenue ConHIla B
lNanaktuke. Tunsl ramaktuk. Pagumoranaktuku m kBazapbel. YUEpHBIE IBIPBI B siApax
rajaKkTUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06sa. Pasberanue rajnakTuk.
Teopus bonbsmoro B3pbeiBa. PemkToBOE H3MydeHHUE.
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Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN JIJIsT ONPEACIICHHS TOJIOKEHUSI HEOCCHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1uad CeBEpHOro MOIYyIIApHUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o01maronee NOBTOpeHUe

Ponb ¢pusnku u acCTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COIIMAIbHON
1 3THYECKON cpepax MesITeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PH3UKH U aCTPOHOMUU B
COBPEMEHHOM Hay4yHON KapTHUHE MHUpa, poiib (U3HUECKON TeOopHH B (OPMUPOBAHUU
MIPEACTABICHUM O (PU3UUECKON KapTHHE MUpPa, MECTO (PU3NYECKON KAPTUHBI MHUpPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MeknpeaMeTHbIE CBSA3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce ocCyliecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M € KypcaMH MaTE€MAaTHKH,
OMOJIOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3AHHBIE C W3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTEe3a, (pru3nyeckasi BeIMYnHa, 3aKOH, TEOPHs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: penieHuE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHUE (PYHKIINH:
CHUHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKJIECTBO,
BEKTOPBl M UX IPOEKUHH HAa OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, NMPOU3BOJHBIC
AJIEMEHTAPHBIX  (QYHKIUNA, TMpPU3HAKK TOAOOUSI TPEYrOJBLHUKOB, OMpEAeICHUE
IO/ TUIOCKUX QUTyp U 00bEMa Tel.

buonoecusa: »>nekTpuyeckue SABJICHHUS B KUBOW mMpupone, KosiedaTrenbHbIe
JBU)XEHUSI B KUBOM MPUPOJE, ONTUUYECKUE SIBICHUSI B KUBOM INPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAS! CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMUECKON PEIIETKY, CIIEKTPAIbHBIN aHaIH3.

l'eoepagus: marHUTHBIE TIOMIOCAa 3€MIIH, 3aJI€)KH MarHUTHBIX pya, (OTOCHhEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonocusa: NUHUM  DIIEKTPOIIEpeNad, TEHEpaTop MEPEMEHHOTO  TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, paJuONpUEMHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA HIIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mpeameTa «@Pu3MKay Ha YPOBHE CPETHETO OOIIETO
obpazoBaHus (0a30BBIM yPOBEHB) JOKHO OOECIECUUTH JOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE Pe3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «Du3uka» TO0KHBI
OTpaxkaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH IIO3HMIIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHM,  COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOT0 O0IIECTBA, pPACIIMPEHHUE KU3HEHHOTO OITbITa
W OIbITAa JEITEIBHOCTH B TMPOIECCE pealu3allii OCHOBHBIX HAaIlpaBICHUHN
BOCIIUTATEILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIUM OOYYaloIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYENIOBEUECKMX  T'YMAaHUCTUYECKUX U
JEMOKPATHUYECKHUX LIEHHOCTEM;
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TOTOBHOCTh BECTHM COBMECTHYIO JESATEIbHOCTh B HMHTEPECAX TIPaKIAHCKOIO
oO11ecTBa, yuacTBOBaTh B CAMOYINPABIECHUHN B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aUMO/ICHCTBOBATh C COLUAIIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
(GYyHKUMSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNCKON TPAKIAHCKOW UICHTUIHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHMBOJAaM, JIOCTHKECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
MpUCYIEro (PU3nYecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K Pa3IMYHbIM cepam NpodhecCHOHATBbHON IE€ATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATH OCO3ZHAHHBIN BBIOOP Oy Iy1Len
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00yacTu
(hU3MKKU HA TPOTSHKEHUU BCEH JKU3HU,

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh DKOJIOTMYECKOW KYJIbTYpbl, OCO3HAaHHE TJ00aTBEHOTO
XapakTepa SKOJOTUYECKUX MTPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBJICHHUE JICMCTBUM B OKPYXKAIOIIEH CpPEllIe HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pPaCUIMPEHUE OMbITA IEATEIbHOCTH SKOJOTHYECKON HAMPABIEHHOCTH HA OCHOBE
MMEIONTUXCS 3HAHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UIECKON HAYKH;

OCO3HaHME LIEHHOCTU HAYYHOU e TeIbHOCTH, TOTOBHOCThH B MPOLIECCE U3YUEHUS
(GU3UKA  OCYIIECTBJIATh TPOCKTHYIO M  HUCCIEAOBATEIBCKYIO  JICSTEIHHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
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Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue aAeicTBUs:

CcaMoCTOSITENIbHO  (OPMYyJIHUpPOBaTh M aKTyallu3UpoBaThb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmpenensaTh LeNu JeATeIbHOCTH, 3aJaBaTb MapaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M MTPOTHBOPEYHS B PaCCMATPUBAEMBIX (PU3NUECKHUX
SIBJICHUSIX

pa3zpabaThiBaTh IUIaH pEHICHUS MpoOJeMbl ¢ Y4ETOM aHajiu3a HMMEIOUIUXCS
MaTepHAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
I1EJISIM, OIICHUBATh PUCKH TIOCIICACTBUIN ACATEIBPHOCTH;

KOOPJIMHHUPOBATH W BBITIOJHATH pabOTy B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarenbcKue 1eiiCTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMA TIOHATHSIMH W METOJaMU
(bu3MYEeCcKON HAYKH;

BJIaICTh HABBIKAMH YUEOHO-HUCCIIE0BATEIbCKON M MIPOEKTHON JIEITEIbHOCTH B
o0nactTu (U3UKU, CIHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIOHCKY
METO/IOB pelieHus 3amad (U3HYECKOTO COJEp)KaHHS, TMPUMECHCHHIO DPa3IMIHbBIX
METO/IOB ITO3HAHMS;

BJIQJCTh BUJAMU JEATEILHOCTH TIO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPHpETaINN, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YIYCOHBIX CUTYyAITUSX,
B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISATh  MIPUYUHHO-CIICJICTBEHHBIE CBS3W W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIIeHMs, HaXOAUTh apTYMEHTHI JIJIs JOKa3aTeIhCTBa CBOUX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHMUS,

aHAJIM3UPOBATh MOJYYCHHBIC B X0JI€ PEUICHUS 3a7a4M Pe3yJIbTaThl, KpUTUUECKU
OIICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MECHECHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTENIbHON
JESATETBHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHHWS 10 (U3MKE B TPAKTUYECKYIO 00JIaCTh
KU3HEICATCIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.
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Pabora ¢ unopmanmeii:

BIIQJICTh HABBIKAMU TIOMydeHHs] HWH(OpMaIruu (U3HUECKOTO COACPIKAHUSA U3
MCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIATH IIOUCK, aHalu3,
CUCTEMATHU3AlMI0 W HWHTEpHpeTanuio WHGOPMAIMK Pa3IMYHbIX BUAOB U (PopM
Mpe/ICTaBICHHUS,

OLICHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

HCIIOJIh30BaTh CPeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B PCIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3a7ad C
coOmo/iecHueM TpeOOBaHUW HPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAECPKaHUS B PA3IMUHbIX GOopMaTax ¢ yIETOM
Ha3HaueHUss MHGOPMAIIMM U 1EJIEBOM ayJAUTOPUU, BHIOMpPAs ONTHUMAbHYIO (OpMy
MIPE/ICTABJICHUS Y BU3YAJIU3AIUU.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOH JCSATEIBHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMATh W HMCIOJB30BaTh IPEUMYIIECTBA KOMAaHIHOM W WHIWBUIYAIBHOU
paboTHI;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JIEUCTBUUA C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IPUHUMAaTh  L[EJIM  COBMECTHOW  JESITEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAWHHUPOBATh JEUCTBUA MO €€ JOCTHIKEHHUIO: COCTABIIATh IUIAH JIEMCTBUU,
pacrpenensaTh poiaud ¢ Y4E€TOM MHEHUH YYaCTHHMKOB, OOCYXJIaTh PE3yiIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Kaue€CTBO CBOETO BKJAJa M KaXKJOr0 y4aCTHHUKA KOMAaHJbl B OOIIUH
pe3yJabTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIC IIPOCKTHI, OILIEHWBATh HWJAEH C IIO3ULIUU HOBU3HBI,
OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh  MMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B  PA3JIMYHbBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
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CaMOCTOSITENIBHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATEIbHOCTh B 00JacTu
GU3MKM W AaCTPOHOMHH, BBIABIATH NPOOJIIEMBbI, CTaBUTh U  (POPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIBHO COCTABJISTH IIJIaH PEIICHUs paCUETHBIX U KAUECTBEHHBIX 3a/1a4,
IUTAaH BBITIOJIHEHUSI TMPAKTHYECKOW paboThl € Y4ETOM UMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUYTCHHI;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUH;

JieJlaTh  OCO3HAaHHBIM  BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIUN B 00JaCTH (PU3KKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CHTYalllUsM, BHOCHTb KOPPEKTHUBHI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB IEISIM;

BJIa/I€Th HaBBIKAMH [TO3HABATEIBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUI U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCIIONIb30BaTh MPUEMBI pedIeKCHH ISl OICHKM CHUTYyal[iHd, BbIOOpa BEPHOTO

pelieHus;

YMETh OIICHUBATh PUCKM M CBOEBPEMEHHO NPUHUMATHh PEIICHUA MO WX
CHIKECHUIO;

IIPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX IIPU AHAIW3E PE3YyJIbTaTOB
NEATENbHOCTH;

MPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apryMEHThl JPYIHMX TpU aHAUW3e pe3yJIbTaToB
JesITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKH.

B mporecce nocTmkeHns TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI IO
¢u3uke I8 YpOBHS CpeaHEero oOmiero oOpa3oBaHUsl Yy  OOy4aroluxcs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIH WHTEIJICKT, IpEeIoIararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIHLHOE
COCTOSIHME, BUACTHh HANpaBICHUsS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOUN cdephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHMsl, BKIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh  AJaNTUPOBATHCS K
HYMOIIMOHABHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
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BHYTPEHHEW MOTHMBAllMH, BKJIOYAIOLIEH CTPEMIICHHE K JIOCTHXKEHHIO LEIU U
yCIIeXy, ONTUMH3M, WHHUIMATUBHOCTb, YMEHHME JEMCTBOBATb HCXOAS M3 CBOHX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOMICH CIIOCOOHOCTH NMOHHMMATH SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHUIO
U COIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHUS C
JTPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3peniatb KOHGIUKTHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUASA

OcBoenune yueOHoro mnpeamera «dusnka» Ha YpPOBHE CpPEAHEro OOIIEro
oOpaszoBaHus (0a30BbI ypOBEHB) JOKHO OOECIEUUTH JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yabTaThl OCBOCHHUSI yueOHOro mpeamera «Duszukay TOKHBI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYaIOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXICHUH,  COOTBETCTBYIOIIHUX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCUIMCKOT0 O0IIECTBA, PACIIUPEHHUE YKU3HEHHOTO OIbITa
W OmbITa JEATEJIBHOCTH B TMPOILECCE peaau3aldd OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O00YYaIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIIECTBA;

MPUHATHE  TPATULIUOHHBIX  OOIIECYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO JI€SITEIBHOCTh B HMHTEpPECAX TIPaXKAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHME B3aUMOJIECTBOBATH C COIMAIBHBIMUA HUHCTUTYTAMH B COOTBETCTBUU C MX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;
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3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CITIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W IIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHbIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

4) 3CTETHYECKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas SCTETUKY HAy4YHOTO TBOPUYECTBA,
IpUCYIIEeTro (GU3NUECKON HayKe;

5) Tpy10BOr0 BOCIIMTAHMS:

HWHTEpEC K Pa3IunIHbIM cepam mpodecCHOHATHFHON NeITeTEHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKON ¥ TEXHUKOM, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOP OyayIIei
podheCCHH M pealin30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHWIO W caMooOpa3oBaHHIO B 00JacTH
(hU3MKU HA TIPOTSHKEHUU BCEH JKU3HU,

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh AKOJIOTMYECKOH KYJIbTYpHI, OCO3HaHHE TJI00ATBHOTO
XapakTepa IKOJOTHUECKUX TPOoOIeM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE ACHUCTBUU B OKPYXKAIOUIEH CPEIE HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciIMpeHre omnbiTa AEATeIbHOCTA YKOJOTUUECKON HAMpPaBICHHOCTH HAa OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOI0 TO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HaHHWE IIEHHOCTH HayYHOM JEATEIbHOCTH, TOTOBHOCTD B MPOIIECCE U3YUCHUS
(GU3UKK  OCYHICCTBISATH IPOCKTHYIHO W HMCCIECAOBATEIBCKYIO  JEATECIBHOCTD
WHIWBUYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA
ba3oBble Jornyeckue 1efcTBUA:
caMoCTOSITeNIbHO  (OPMYyJIMpPOBaTh M aKTyaJlu3upoBaThb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENIATh LENN JACATEIbHOCTH, 3aJaBaThb IAPAMETPBI M KPUTEPUU HX
JOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTpPUBAEMbIX (PU3NUECKUX

ABJICHUAX,
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pazpabaThiBaTh TUIAH PEMICHUS TPOOJEMBbI C y4E€TOM aHajanu3a HMEIOIINXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBHI B JIEATEIHHOCTh, OICHUBATH COOTBETCTBHE PE3YyJIHTATOB
IeJISIM, OTICHUBATh PUCKU TIOCTICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATH pa0OTy B YCIOBUSAX PEATLHOTO, BUPTYAJILHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBarejbLCKHe 1eMCTBUSA:

BJIaJICTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBHIMH TIOHATHUSAMH W METOJaMH
buznuecKoil HayKu;

BIIQJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIBCKON M MTPOCKTHOU NIEITEIILHOCTH B
o0nacTu (U3MKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIOHCKY
METO/IOB pelieHusl 3a1ad (U3HYECKOTO COJEp)KaHMs, MPUMEHEHHIO pPAa3INYHbIX
METO/IOB IMO3HAHMUS;

BIIQJICTh BHJAMH JICATCIBHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, PEOOPa30BAHUIO U MPUMECHEHHIO B Pa3IMYHBIX YICOHBIX CUTYyAITUSX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIeHus, HaXOAUTh apryMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX
YTBEP)KJICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHN PEIIICHHUS,

aHAJTM3UPOBATh MOYUCHHBIC B X0JI¢ PCIICHUS 3aa9H PE3yJbTaThl, KpUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTb © (OpPMYIUPOBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
NESATETLHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TEPEHOCHTh 3HaHUS 10 (U3MKE B TMPAKTHYECKYIO 00JIacTh
KUZHENIEATECIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1aUH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmanmeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHOOpPMAIUU (PU3UYECKOTO CONEpKAHUS W3
MCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIICCTBIISITH TIOWCK, AaHAJIW3,
CUCTEMATH3AIMI0 W WHTEPHpETalui0 WHGOPMAIMK pPA3IMYHBIX BHAOB H (GopM
MIPE/ICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

HCIIOJIh30BATh CPeICTBA MH(MOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B pEIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHWU3AIMOHHBIX 3a7ad C
coOyifoicHueM TpPeOOBAHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, THUTHEHBI,

[lOKyMeHT co3fiaH B anekTpoHHoi opme. Ne 115 oT 16.02.2024. VcnionHutens: Koponesa B.J1. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 20 u3 43. CTpaHuua cosaaHa: 16.02.2024 10:03 =¥ TATAPCTAH



pecypcocOepekeHus, MPABOBBIX M 3THYSCKUX HOPM, HOPM HH(DOPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOI0 COJACPIKAHUSA B Pa3IUYHBIX (opMaTax ¢ yuéToM
Ha3HAYCHHS HH(POpPMAIMK U ICJICBOM ayJAWTOPUH, BBHIOMpas ONTHMAJIbHYIO (HOpMy
MIPEJICTABICHAS U BU3YaJTH3AIlHH.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIC NeHCTBHA:

OCYILIECTBIIATH OOIIEHUE HA YpOoKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIB30BaTh NPEUMYLIECTBA KOMAHIHOM W WHIAUBUIYAJIBHON
paboTHI;

BBIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX JAEUCTBUI € Y4E€TOM OOLIUX
MHTEPECOB ¥ BO3MOKHOCTEN KAXKJIOTO YJICHA KOJJIEKTUBA;

OpUHUMATh  LEJIM  COBMECTHOM  JESATENBHOCTH,  OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEHCTBUSA IO €€ IOCTMIKEHHUIO: COCTAaBIATH IUIAH JEHUCTBUH,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAaH/bl B OOIIMIA
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTBHI, OLEHWBATh MJAEHM C TO3ULUUU HOBHU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATENBHYIO JIEITEIbHOCTh B 00JIacTH
GU3UKM W AaCTPOHOMHH, BBISIBISATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSTENIbHO COCTaBIIATH IJIAaH PEIICHUs pACUETHBIX U KaYECTBEHHBIX 3a/ad,
MJIaH BBITIOJIHEHUS TIPAKTHYECKOM pPabOThl C y4€TOM HWMEIONIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIT;

JenaTh OCO3HAHHBIM BBHIOOpP, apryMEHTUpOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;
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CHOoCcOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAULIUN B 00JaCTH PU3HKH,

MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JACSITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HaBBIKAMU MMO3HABATEIBHON pedIeKcur Kak OCO3HAHUS COBEPIIACMbIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJIb30BaTh MPUEMBI PEQUIEKCUM JUIsl OLIEHKU CHUTYyallMH, BbIOOpa BEPHOIO
peuieHus;

YMETh OLICHMBaTh PUCKHM M CBOEBPEMEHHO MPHUHHUMATh PEIIEHUS MO0 UX
CHUKEHUIO;

OPUHUMATh MOTUBBI W apryMEHTBl JPYTUX IIpU AHAIU3E PE3YJIbTATOB
NEeATENBHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl JpPYTUX I[pU AaHAJIM3E PE3YJIbTATOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE IMPABO U MPABO JAPYTUX HA OLUUOKU.

B npouecce TOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPAMMSBI 10
¢u3uke I8 YpOBHS CcpeaHero oOmiero  oOpa3oBaHus Yy  OOy4aroluXcs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN WUHTEJIEKT, MpEANoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJETh HalpaBlIEHUs Pa3BUTUS COOCTBEHHOM SMOILMOHAIBHOM c(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUSA, BKJIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHUE, CIOCOOHOCTh  aJaNTUPOBATHhCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIFOYAIOLIEH CTPEMJIEHHE K JIOCTHIXKEHHUIO LENU U
ycrnexy, ONTHUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JEMCTBOBaTb HUCXOJs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €TI0 MPHU OCYIIECTBIEHUU OOILEHUS, CIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBHICTPAMBATh OTHOILIECHHUS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, IPOSIBIISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.

K xonity o0yuenus B 11 kjacce npeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:
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JEMOHCTPHPOBATh HA MpUMEpPax poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUW, B MPAKTHYECKON MESITEIBbHOCTH JIIOACH, LEJNOCTHOCTh U E€OUHCTBO
(bu3MYecKO KapTUHBI MUPA;

YYHUTHIBATH TPAHMUIIBI TPUMEHEHUS NU3YICHHBIX (PU3HMUECKUX MOJIEIICH: TOUCUHBIH
AJIEKTPUYECKUU 3apsifl, Ty4 CBETA, TOUCUHBINM HCTOYHUK CBETA, sIAIEPHAs MOJIENIb AaTOMA,
HYKJIOHHAsI MOJIeJThb aTOMHOTO sJIpa TPH PEIICHUH (PU3NYECKHUX 3a]1a4;

pacno3HaBath (U3MYECKUe SBJICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN W KBAHTOBOM (PUBUKU: 3JIEKTPUYECKas MPOBOJUMOCTD,
TETUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JICKTPOMAarHUTHAsA MHAYKIUS, JEUCTBUE MATHUTHOTO MOJISI HA POBOIHUK
C TOKOM M JBIDKYIIMICS 3apsll, AJIEKTPOMarHUTHBIE KOJICOAHUS W BOJIHBI,
MPSAMOJIMHEWHOE pacnpoCTpaHEeHue CBETA, OTpakXEHHUe, IIPEJIOMJIICHHUE,
uHtepbepeHius, audpakuus W OOJAIpU3alUs  CBeTa, JUCIEPCUS  CBETAa,
dboroanextpudeckuii 3ddext (pororddekrt), cBeTOBOE NaBlICHHE, BO3ZHUKHOBEHHE
JIMHEMYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W  HMCKYCCTBEHHAas
PaIUOAKTUBHOCTb;

ONMUCBHIBATh H3YyYECHHBIE CBOMCTBA BEHIECTBA (BJIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKUE, IICKTPUUECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEM) U DJICKTPOMArHUTHBIC
SIBJICHUS (TIPOLIECCHI), UCTIOJIB3YS (PU3UUECKUE BEIIMUMHBIL: DICKTPUUCCKUM 3apsij, cuiia
TOKa, DJJEKTPUYECKOE HAMPSKEHUE, SICKTPUUECKOE COIMPOTUBIICHUE, PAa3HOCTH
MOTEHITUAJIOB, JIEKTPOABMKYIIAs cuiia, paboTa TOKa, MHAYKIIMS MarHUTHOTO TOJIA,
cuna Amrnepa, cuia JlopeHua, THAYKTUBHOCTh KaTyIIKHU, SHEPTUS SJIEKTPUUECKOTO U
MAarHuTHOTO TOJIEH, MepUOo U YacToTa KojebaHuil B K0yie0aTeIbHOM KOHTYpE, 3apsij
Y cuja TOKa B MPOIECCE TApMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (pokycHoe
pacCTOSIHUE M ONTHUYECKAasl CWjla JIMH3bl, IPU OIMCAHWU NPABUIBHO TPAaKTOBATh
(U3UYECKUI CMBICI UCTIOJIb3YEMbIX BEJTUYHH, NX 0003HAYCHUS U €TUHUIIbI, YKa3bIBATh
(G opMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMHU BEIMUYNHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJIICHUS W MPOLECCHI, HCIOJb3Yys
(hu3nyecKre BeIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTA
CBETa, DHEPTUSA U UMITYJIhC (POTOHA, MEPUO MOTypaciajga, YHEPTUsl CBSI3U aTOMHBIX
sanep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HMCIOIB3YEMbIX
BEJINYUH, UX 0003HAYEHUS U €AUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE IAHHYIO
(bU3MYECKYI0 BEJIMYMHY C APYTUMHU BEJIMUUHAMU, BHIYUCIIATh 3HAUCHUE (HU3NUECKOU
BEJIMYUHBI;

aHAIM3UPOBATh (PU3UYECKHE TMPOIECChl M SIBJICHUS, HCIOIB3Yys (U3UUIECKUE
3aKOHbl M TPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIIBHOTO U MapajlieIbHOTO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH Jlkoyns—JIleHna, 3aKOH BIEKTPOMAarHUTHOU
WHAYKIHAH, 3aKOH MOPSIMOJMHEHMHOTO pPacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
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CBETAa, 3aKOHBI MTPEJIOMJICHUS CBETA, ypaBHEeHUE DitHIuTelHa 111 hoTodddexra, 3aKkoH
COXpaHEHUS DHEPIWH, 3aKOH COXPaHEHWS WMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHWs MacCOBOTO 4YHCIHa, MocTylatel bopa,
3aKOH PaJUOaKTUBHOIO pacnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAXKECHHE U YCJIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

OTIpeEeNATh HAMPABIICHUE BEKTOPAa HHAYKIIMH MAarHUTHOTO TOJISl TIPOBOHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTbH U OMUCHIBATh U300paKeHUE, CO3/]TaBaeMOE MIOCKUM 3€pKaJIOM, TOHKON
JINH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIECIOBAaHWI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHU: TIPU ITOM
dhopmyIHpoBaTh NMpodIeMy/3aady U TUIOTE3y YUECOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (hOPMYITHPOBATH
BBIBOJIBL

OCYIIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUs (U3MUCCKUX BEIMYUH, MPHU
TOM BBIOMPATh ONTHUMAJIBHBIA CHOCOO HW3MEPEHHS] U UCIOJb30BaTh W3BECTHBIC
METO/Ibl OIICHKHU MOTPENTHOCTENH U3MEPEHHI;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEITUYHH C WCIIOJB30BAHUEM IPSIMBIX
W3MEPCHHUI: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yJIbTAThI
MOJTYYCHHOM 3aBUCHUMOCTH (PH3NYECKUX BETUWYWH B BHJIC TaOIUI] U TPadUKOB, eIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS,

coOmro/IaTh TMpaBujia 0E30MacHOTO TpyJa NP MPOBEICHUU HCCICAOBAHHUN B
pamMKax Yy4eOHOTO OJKCIEPHMEHTa, Yy4eOHO-MCCIENOBATENILCKOH U  TPOEKTHOM
NEATETBHOCTH C HCIIONB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB M J1TaOOPAaTOPHOTO
000py10BaHUS;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOMN (DU3UUYECKON MOMEINBI0, HCTIONbB3YS
(¢u3MYecKue 3aKOHbI M MPUHIIAIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/Jauyd BHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PU3MUECKUE BEIMUYMHBI U (POPMYJIIbI, HEOOXOAUMBIE
st e€ pemieHus, TMPOBOIUTh PAcyYEThl M OICHUBATH PEaTbHOCTh IOJYYCHHOTO
3HAYCHUS (PU3NYECKON BETUYHHBL;

periaTh KadeCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPECUUBYIO
IIETTIOYKY PAacCyXKJICHWH C ONMOpON Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuznyeckue sBJICHUS;

MCIIOJIB30BaTh TP PEIICHUN YYeOHBIX 3a7a4 COBPEMEHHbBIC MH(DOPMAIMOHHBIC
TEXHOJIOTMH [JISl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPHPETANUA W TPEIACTABICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJSAPHOM WH(POpMAlUK, TIOJYYCHHOW U3 Pa3IHMYHbIX
HMCTOYHHKOB, KPUTHYECKU aHATM3UPOBATh IMOTydaeMyto HH(pOopMaIuio;
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OOBSICHATH MPUHIIUIBI ACHCTBUS MalINH, TPUOOPOB U TEXHHUUECKHUX YCTPOICTB,
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOE€KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHrss 0O€30MaCHOCTH TMpU OOpalieHHuH C MpUOOpaMHU M TEXHUYECKUMHU
yCTPOMCTBAMHU, JJII COXPAHEHUS 3[0POBBS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
NOBEACHUS B OKPYXKAIOILEH CpeaeE;

paboTaTh B TpyNIE C BBIIOJHEHHEM pPA3IMYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TpyNNbl, PAUOHAIBHO PACIHPENENITh OO0S3aHHOCTH U
IUIAaHUPOBATH JIEATEIBHOCTh B HECTAHNAPTHBIX CHUTyalUsX, aJCKBATHO OLICHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIIBI B PEILIEHUE pacCMaTpUBaeMOM POOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

Ne HaumenoBanue @KojaunuyecTBo 4acoB

JIEKTPOHHBIE
n/ pa3jiejioB U TeM Bcer  KonTpoabh IIpakTHyeck (adpoBbic)
n nporpamMmel 0 bIe padoThI ue padoTbl
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MAarHUTHON
WHIYKIUU

MaruauTtHoe
IoJie
MIPOBOJIHUKA C
TOKOM. OIIBIT
Opcrena.
Bsaumonericteu
€ TIPOBOJTHUKOB
C TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

JlaGopaTopnas
pabora
«3yuenune
MarHUTHOTO
MOJISI KaTYIIKHU C
TOKOM»

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

[elictBue
MarHuTHOI'O
IOJIg Ha
MTPOBOJTHHK C
TokoM. Cnna
Awmnepa.
JlaGoparopHas
paborta
«HccnenoBanne
e CTBUS
IIOCTOSHHOTO
Mar"uTa Ha
pPaMKy ¢ TOKOM»

bubnuorexa [JOK
https://m.edsoo.ru/ff
0c9ac0

[erictBue
MarHuTHOTO
OJIS Ha
JBUKYIILYIOCS
3apsKEHHYIO
yactuny. Cuna
Jlopenua.
Pa6oTta crnl
Jlopenua
ONEKTPOMarHuT
Hasi UHAYKIHUS.
ITorok BekTOpa
MarduTHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c9df4
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nnaykuuu. J/1C
WHIYKIIAH.
3aKkoH
AJICKTPOMArHUT
HOW UHAYKIUU
®dapages

JlaGopaTopHnas
paborta

bu6nuoreka [IOK
«Uccnenosanue

7 . 1 1 https://m.edsoo.ru/ff
SIBJICHUS 0cal50

AJIEKTPOMArHUT
HOW UHTYKITUW
NunykTuBHOCTH
. SIBnenue
CaMOUHIYKITUH.
2]1C
CaMOMHIYKIUH. bubnuoreka [JOK
8 DHeprus 1 https://m.edsoo.ru/ff
MarHUuTHOTO 0ca600

TIOJIS1 KaTYIIKHU C
TOKOM.
DNEeKTpOMarHuT
HOE T10JIE

Texundeckue
YCTpOMCTBA U
WX IPUMEHEHUE:!
IMOCTOSTHHBIC
MAarHuThl,
3JEKTPOMArHUT

9 BI, 1
3JIEKTPOJIBUTATE
JIb, YCKOPUTEIH
3JIEMEHTAaPHBIX
YacTHIIL,
WHJIYKIUOHHAs
e4b

O06o0maronmii

YpOK
«Marautaoe bu6nuoreka [IOK

10 1 https://m.edsoo.ru/ff

mode. Ocab82
ONEeKTPOMarHuT

HasA UHAYKOUS
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KonTponbHas

pabota mo Teme
«MarHuTHOe but6mmoreka [IOK

11 . 1 1 https://m.edsoo.ru/ff
moJe. Ocad58

DJIEKTPOMArHuT
Hasi UHAYKLUS»

CB0o0OOIHBIE
MEXaHUUECKUE
KOJICOaHUS.

l"apmonuueckue
bu6nuoreka [IOK
KoJIeOaHMSI.

12 VoaBHeHIe 1 https://m.edsoo.ru/ff
p 0Ocaf06

rapMOHUYECKHUX
KoJIeOaHUH.
[IpeBpaienue
SHEPTUH

JlaGopaTopHas
pabora
«HccnenoBanue
3aBUCHMOCTH

13 nepuoja Majbix 1 1
KoJieOaHu
rpy3a Ha HUTU
OT JUTUHBI HUTH
Y Macchbl Tpy3a»

KonebarenpHbIiH
KOHTYP.
CB0OOIHBIE
ANEKTPOMArHUT
HBIE KOJIe0aHus
B M/I€QILHOM
KoJIe0aTeIbHOM bu6nuoreka [IOK
14 KOHTYpE. 1 https://m.edsoo.ru/ff
AHanorus 0cb820
MEXITY
MEXaHUYECKUMU
u

ANEKTPOMArHUT
HBIMA
KOJICOaHUAMU
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®opmyia
TomcoHa. 3akoH
COXpaHEHUs bubnmnoreka HOK

15 SHEPIruu B 1 https://m.edsoo.ru/ff
HJcaIbHOM 0cb9c4

KOJIe0aTEIbHOM
KOHTYpe

[IpencraBnenue
0 3aTyXaroIIux
KOJIEOAHUSX.

Brinyxennbie
bu6nuoreka [IOK
MEXaHUYECKHUE

16 5 1 https://m.edsoo.ru/ff
KoJie0aHus. 0cbb86

Pe3onanc.

BeiHyX1€HHBIE
3JIEKTPOMArHUT
HBIE KOJIeOaHus

[TepemenHbIi
TOK.
CunyconaajibH
Bl IEPEMEHHBIN
TOK. MOIIIHOCTH

bubnnoreka IIOK
MIEPEMEHHOTO

1 https://m.edsoo.ru/ff
0cbd34

17

TOKaA.
AMIMTyaHOE U
JIEACTBYIOIIEE
3HAYEHHUE CUJIBI
TOKa U
HaNpsHKEHUs

Tpancdopmarop

. [IponsBoacTBo,

18 nepenava u
norpebyieHue
AJIEKTPUYECKON

SHEPrUU

YcerpolicTBo u
MPaKTHYECKOE
MIPUMEHEHHE bubnmoreka [JOK

19 AJIEKTPUYECKOTO 1 https://m.edsoo.ru/ff
3BOHKA, 0cc324

resepaTopa
IIEPEMEHHOTO
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TOKA, JUHUMN
3JIEKTpoIepeay

20

DKOJIOTHYECKHE
PHUCKH TIpU
MIPOU3BOICTBE
3JEKTPOIHEPTUU
. Kynerypa
HCIIOIL30BaHUSA
AJIEKTPOIHEPTUH
B IOBCETHEBHOU
JKU3HHU

21

Mexanunueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHeH
us. [lepuon.
Ckopoctb
pacnpocTpaHeH
Ys U JJIMHA
BOJIHBI.
[Tonepeunsie u
MPOJI0JIbHBIC
BOJIHBI

bubnnoreka IIOK
https://m.edsoo.ru/ff
Occa54

22

3Byk. CKOpOCTh
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TeMOp

3ByKa

bu6nuoreka [IOK
https://m.edsoo.ru/ff
OcccOc

23

24

DNeKTpOMarHuT
HBIE€ BOJHEI, UX
CBOICTBA U
CKOPOCTb.
IIxana
3JEKTPOMArHUT
HBIX BOJIH

[TpuHIUIIBL
panuoCBsI3U U
TEJICBUJICHUS.
PaszButne
CPEACTB CBS3H.
Panmonoxarms

bubmmoteka [IOK
https://m.edsoo.ru/ff
Occfe0
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25

KonTponbHas
paborta
«Konebanus u
BOJIHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ff
Occ618

26

27

[IpssmMonuHeHO
e
pacnpocTpaHeH
He CBETa B
OJTHOPOJIHOM
cpene.
ToueunsIi

HCTOYHHUK CBCTA.

JIyd cBera

OTtpaxxenue
CBETa. 3aKOHBI
OTpaKEHHUS
CBeTa.
[TocTpoenne
M300paXCHUI B
IIJIOCKOM
3epkaje

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0cd350

bubnnoreka IIOK
https://m.edsoo.ru/ff
0cd4e0

28

[Ipenomnenue
cBera. IlomHOE
BHYTpEHHEE
OTpakeHHe.
[IpenenbHblii
yroJ MOJHOTO
BHYTPEHHETO
OTpaKEHUs

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0cd716

29

30

JlaGoparopHas
pabota
«3mepenue
nokaszaTesns
MPETOMIICHUS
CTEKJIa»

JInH3bL.
ITocTpoenue
M300paXeHH B
JIMH3E.
®opmyna
TOHKOM JIMH3BI.

bubmmoteka [IOK
https://m.edsoo.ru/ff
Ocd67a

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocddle

[okyMeHT co3aaH B anekTpoHHow copme. Ne 115 ot 16.02.2024. UcnonHutens: Koponesa B.J1.
Ctpanuua 33 n3 43. CtpaHuua cosgaHa: 16.02.2024 10:03

g SIEKTPOHHBIN
¥ TATAPCTAH



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

VYBenuuenune
JIAH3BI

31

JlaGopaTopHas
pabora
«HccnenoBanue
CBOWCTB
M300paXeHUI B
JIMH3aX)»

32

33

34

35

36

Jucnepcus
CBETA.
CroxHbIH
cocraB 0eoro
cBera. L[BeT.
JlaGopaTopHas
pabora
«HaoOmronenue
JTUCTIEPCUH
CBETa»

HNHuTtepdepennus
CBeTa.
Judpakums
CBeTa.
Hudpakiuronna
s peméTKa
[TonepeunocTthb
CBETOBBIX BOJIH.
[Monspuzanus
cBeTa

OnTtnyeckue
npubopsl U
YCTPOWCTBA U
YCIIOBHS X
0e30macHOTO
MIPUMEHEHUS
I'panuwbl
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHHKH.
[Toctynater
CIIeIIMaIbHON
TEOPUH

bubnnoreka IIOK
https://m.edsoo.ru/ff
Oced22

bubmmoreka [IOK
https://m.edsoo.ru/ff
0cf02e

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0cf862

[okyMeHT co3aaH B anekTpoHHow copme. Ne 115 ot 16.02.2024. UcnonHutens: Koponesa B.J1.
Ctpanuua 34 n3 43. CtpaHuua cosgaHa: 16.02.2024 10:03

g SIEKTPOHHBIN
¥ TATAPCTAH


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCT
u

37

OTHOCHUTENHLHOC
Th
OJIHOBPEMEHHOC
TH. 3aMe/IJICHUE
BPEMEHH H
COKpaIieHHe
JUTAHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocfa42

38

39

40

OHeprus u
HMITYJIBC
PEIATUBUCTCKON
vacTulsl. CBA3b
Macchl €
SHEprueu u
HMITYJIbCOM.
DHeprus NoKos

KonTponbhas
pabora
«OnTHKa.
OCHOBBEI
CIICIMaJIbHOM
TEOpPUH
OTHOCHUTEJIBHOCT
)

DOTOHBI.
dopmyia
[lnanka.
OHeprus u
HMITYJTBC
¢dboToHa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocfc68

bubnnoreka IIOK
https://m.edsoo.ru/ff
Ocf6f0

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Ocfel6

41

OTtkpbITHE U
HCCIeI0BaHNE
dhoTorddekra.
Omeiter A T'.
CroneroBa

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKkoHBI
dhoTorddekra.
YpaBHeHue
OWHIITEHA TS
dotorddekra.
«Kpachnas

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0d015e
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TpaHUIIa

dororddekra

JlaBieHnne

cBeta. OIBITHI bubmuorexa [JOK
43 I1. H. JIeOenena. 1 https://m.edsoo.ru/ff

XumMmuyeckoe 0d04a6

JIICUCTBUE CBETA

Texnuueckue
YCTpOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
44 (hOTOAIeMEHT, 1
(dhoTomaTuuK,
COJIHEYHAS
Oartapes,
CBETOJIHO/T

Pemenue 3agau

10 TEME bubnnoreka IIOK
45 «DIIEMEHTBI 1 https://m.edsoo.ru/ff

KBaHTOBOM 040302

OITHUKH

Monaens atoma

Tomcona.
O1BITH
Pesepopia 1o bubmmoreka [IOK
46 peop 1 https://m.edsoo.ru/ff
paccestHuo o- 0d091a
JACTHII.
[Inanerapnas
MOJIEJIL aTOMa
bu6nuoreka [IOK
[Toctynater
47 5 1 https://m.edsoo.ru/ff
opa 0dOafa
N3nydyenue u
MHOTJIOIIEHUE
¢$oTOHOB pU
Hepexoe aToMa but6mmoreka [IOK
48 p 1 https://m.edsoo.ru/ff
C OJHOTO 0d0afa
YPOBHS SHEPTUH -
Ha JIPYTOM.
Bunel ciexktpos
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49

50

Bonnossie
CBOMCTBa
yacTull. BoaHbI
ne bporins.
KopnyckynsipHo
-BOJIHOBOM
JTyaJIn3M.
CHoHTaHHOE U
BBIHYKJICHHOE
W3IIy4eHUE

OTKpbITHE
PaoaKTUBHOC
TH. OTIBITHI
Pesepdopaa mo
OTIpEICIICHUTO
cocraBa
paOaKTUBHOT
0 U3IIy4eHUus

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d0fd2

51

52

CBoiicTBa
anbda-, 6era-,
raMma-
U3ITy4eHUSI.
Bnusuue
paiOaKTUBHOC
TH Ha JKUBBIE
OpTraHHU3MBI

OtkpsiTHE
IIPOTOHA U
HEUTpOHA.
H3oTomsl.
Anbda-pacnan.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN
OeTa-pacrma.
l'amma-
U3JIy4yeHue

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0d1162

53

DHeprus CBs3u
HYKJIOHOB B
sanape. SnepHsie
peaKkuuu.

S nepHsiit
peakTop.

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0d1356
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[Tpob6nemsl,
MEePCIEKTUBBI,
DKOJIOTHUYCCKUE
ACIEKTHI

E0 (S0): (0)
SHEPTEeTUKHU

DnemMeHTapHbIe
YaCTHILIBL.
OTKkpbITHE
MMO3UTPOHA.
Metonasl
HaOJIIONEHU U
perucTpanuu

bubmuorexa [JOK
JJIEMEHTAPHBIX

1 https://m.edsoo.ru/ff
0d0e38

54

YaCTHII.
Kpyrusiii cron
«DyHameHTanp
HBIE
B3aUMOJICHCTBU
s1. EnxnHCTBO
busnueckoi
KapTUHBI MUPay

Bupg 3BE€31H0T0
HeOa.
Co3Be3aus,
SIPKUE 3BE3MIBI,
55 IUIAHETHI, UX 1
BUJAMOC
JIBHKCHHE.
ConnaeyHas
cHcTeMa

ConHie.
ComnHaeunas
AKTUBHOCTb.
56 1
Hctounuk
SHEPIUU

CouHiia 1 38631

3BE3 MBI, NX
OCHOBHEIE
57 XapaKTEPUCTUKU 1
. 3BE3 1Bl
rJIaBHOM
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58

59

IIOCIICIOBATEIIbH
OCTH.
Bnyrtpennee
CTPOCHUE 3BE3I.
CoBpemMeHHbIE
MpeICTaBICHUS
0
MIPOUCXOKIACHUN
H SBOIIOIUH
Connna u 3BE37

Muneunsiit [yt
— Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
Couniia B
TI'anakTtuke.
TI'anakTuku.
YEpHble IbIPHI B
SIApax rajakTHK

Bcenennas.
Pas0eranune
raJlakTHK.
Teopus
bonabmioro
B3pBIBA.
PenukToBoe
W3JTy4YCHHE.
MeraranakTuka

60

61

62

Hepemennsie
poOIeMbI
aCTPOHOMUU

KonTponbHas
pabota
«DNeMEHTHI
aCTPOHOMHUU U
acTpou3nuKm»

O60o06maromui
ypok. Ponb
¢bu3uku u
aCTPOHOMUU B
SKOHOMHUYECKOMN
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63

64

b

TEXHOJIOTHYCCKO
M, COIMaJIbHOM
H 3THYECKOH
chepax
JIEeITEIBHOCTU
YyeJIoBeEKa

O6006maromui
ypok. Posnb u
MecTO GU3UKU U
aCTPOHOMUU B
COBPEMEHHO
Hay4HOU
KapTUHE MHpa
O06001aroIui
ypok. Ponb
(buzmdeckoi
TEOPUH B
dbopmupoBaHUU
MPEICTABICHUI
o pu3maeckoit
KapTUHE MHpa

65

66

67

O6006maromuit
ypok. Mecto
¢buznueckoi
KapTUHBI MUpPa B
o0rmiem psay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpEICTABICHUI
0 MIpUpoAe
Pe3epBHbIit
YPOK.
MaruutHO€E
ToJie.
DJIEKTPOMArHuT
Has UHTYKITAS

PezepBHbIit
ypok. Onruka.
OCHOBBI
CIIeIIMaIbHON
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Teopun
OTHOCHUTEJIBHOCT
u

Pesepnslii ypok.
KBanroBas
HU3UKA.
68 b
DJIeMEHTEI
aCTPOHOMUU U

acTpou3uku

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d1784
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[okyMeHT co3aaH B anekTpoHHow copme. Ne 115 ot 16.02.2024. UcnonHutens: Koponesa B.J1.
Ctpanuua 41 n3 43. CtpaHuua cosgaHa: 16.02.2024 10:03

g SIEKTPOHHBIN
¥ TATAPCTAH


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 115 ot 16.02.2024. UcnonHutens: Koponesa B.J1. 0 AIEKTPOHHbIA
CrpaHunua 42 u3 43. CTpaHuua cosaaHa: 16.02.2024 10:03 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 115 o1 16.02.2024
MHununaTop cornacoeanusi: Koponesa B.J1. CekpeTtapb
CornacoBaHue nHnyumpoBaHo: 16.02.2024 10:04

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 | Xanvros UA. 16.02.2024 - 10:06

[okymeHT co3aaH B anekTpoHHon dopme. Ne 115 ot 16.02.2024. Wcnonnutens: Koponesa B.J1. N IIEKTPOHHbIA
CrpaHuua 43 u3 43. CtpaHuua cosgaHa: 16.02.2024 10:07 =¥ TATAPCTAH



