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MHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usrke Ha ypOBHE CpeHETr0 001Iero oopa3zoBaHus pa3padoTana
HAa OCHOBE TIOJIOKEHUH U TpeOOBaHMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHON nporpammsbl, npeactaBieHHbix B PI'OC COO, a Takxke ¢ yuéToM
dbenepaibHOM paboueld mporpaMmbl BocnuTaHus U KoHUeNUuM mpenojaBaHus
yuaeOHoro mpeamera «®Pu3nka» B 00pa30BaTeNbHBIX Opranm3anusx Poccuiickoit
®denepannu, peali3yoMMX OCHOBHbBIE 00pa30BaTENIbHbIE TPOrPAMMABI.

[IporpamMma no ¢usuke omnpeaensieT o0A3aTeIbHOE MPEAMETHOE COJEp)KaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEAOBATEIBHOCTh HM3YUYEHUs TEM M Pa3JesioB
y4eOHOro mnpeamMera ¢ y4E€TOM MEKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBA3EH,
JIOTUKY Y4€OHOT0 Ipoliiecca, BO3pacTHLIX 0COOCHHOCTEN oOyuaromuxcs. [Iporpamma
no ¢pu3uKe MaéT MpeACTaBICHHUE O MENISIX, COACPKaHNHU, 001Iel cTpaTerui o0y4eHus,
BOCIIUTAHUS U PAa3BUTHUS OOydarOLUXCs CpeAcTBaMU yueOHoro npenMera «Puznka»
Ha yriayO0JaEéHHOM ypPOBHE.

N3yuenue kypca GuU3MKKA YrIyOJIEHHOTO YpPOBHS MO3BOJSIET peaju30BaTh
3aJaul Mpo(eccnoHaIbHOM OpHEHTAllMM, HAMpaBiICHO Ha CO3JaHUE YCIOBUU IJis
IPOSIBIICHUS] CBOUX MHTEIUIEKTyQJIbHBIX W TBOPYECKHX CIOCOOHOCTEH KayKIbIM
OOy4YaronMMcsi, KOTOpble HEOOXOIWMBI I MPOJOJDKEHHs 00pa3oBaHUsA B
OpraHu3alusX MpOPECCHOHAIBHOIO O00pa30BaHUS MO  Pa3IUYHBIM  (U3HUKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIUATIBHOCTSIM.

B nporpamme no gu3uke onpenenstorcs IIaHUPyEeMble pe3yIbTaThl OCBOEHUS
Kypca UMK Ha YpOBHE CpelHero oOmero oO0pa3oBaHMS: JIMYHOCTHBIE,
MeTanpeaMeTHbIe,  MpeAMETHble  (Ha  yriyOonéHHoMm — ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOM uid  pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METalpeIMETHBIM W MPEIMETHBIM pe3yJibTaTaM OOyYarolIuxcs, OCBOMBIIMX
nporpammy 1o (U3HKe Ha YPOBHE CPEJIHEro 001Iero o0pa3oBaHusi Ha yriyOnEHHOM
YPOBHE, SIBJISIETCSI CACTEMHO-JEATEIbHOCTHBINA MOAXO/.

[TporpamMma no pusmKe BKIIOYAET:

IJIaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3HKHU Ha yTiyOJIEHHOM ypOBHE, B
TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

coziepkanue yueonoro npeamera «Ousuka» 1mo rogam o0ydeHHs..

[IporpaMmma 1o (¢u3MKEe HMEET NTPUMEPHBIA XapakTep HU MOXET OBbITh
UCIIOJIb30BaHA YUUTEIIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX Pab0OYHX MPOrpamm.

[Iporpamma 1o ¢u3KKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUMTENICH U
MPEIOCTABISAET BO3MOKHOCTH JUISl PEATM3ALUU PA3IMYHBIX METOJUYECKUX MOJXO0/I0B
K TMpenojaBaHvi0 (PU3WKU HA YIIIyOJEHHOM YPOBHE MPHU YCIOBUU COXPAHECHUS
00s13aTeIbHON YacTU COJIepKaHus Kypca.

®dusuka Kak HayKa 0 Haubosee o0IIMX 3aKOHaX MPUPO/IbI, BBICTYNAs B KAYECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlIkonpHbI Kypc (QU3UKH — CHUCTEMOOOpA3yIOMUMA IS
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€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JeKAT
B OCHOBE IMPOIIECCOB W SIBJICHUM, W3ydaeMbIX XHUMHEH, Ouojorueit, Qguzndeckoit
reorpadueil 1 actpoHoMuel. Mcnosib30BaHUE U aKTUBHOE MPUMEHEHUE (PU3HYECKUX
3HAHHUK OMPENEMIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA, MOJTYUYEHHUsI HOBBIX MAaTepHaIOB
C 3aJaHHbIMU CBoMcTBaMu. WM3yueHue (U3MKM BHOCHUT OCHOBHOM BKJIAJl B
dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTHMHBI MUpa  OOywarolierocs, B
dbopMHEpOBaHNEe YMEHUN MPUMEHATh HAYYHBIA METOJI TO3HAHUS MPU BHITIOJHEHUN
UMU YYEOHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca (u3uku Ha ypoBHE CpeAHEro 00I1Iero oopa3oBaHus MOJO0KEH
psI UAeH, KOTOpble MOKHO pacCMaTPHUBATh KaK MPUHIIMIIBI €r0 MOCTPOSHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEUW KypC SBIBSIETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3ACNoB (PU3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.

Hoea czenepanuzayuu. B coOTBETCTBHMM C HEW Matepuan Kypca (GU3UKU
oObeaMHEH BOKpyr ¢usnueckux Teopuid. Bemymmm B Kypce  sBIsieTcs
dbopMHpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEILECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzanus NpearonaracT HMCIOJIb30BaHUE
IYMAaHUTAPHOTO TOTEHIMaa (U3NYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TIPOOIIeMaMHu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢usuku yriayOn€HHOTO YpPOBHS
MPEAINOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHUYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUN U3YUEHHBIX TEOPHUIl U 3aKOHOB. [Ipy 3TOM paccMaTpuBaroTCs Ha yPOBHE
o0LIMX MPEACTAaBICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOMCTBA, K TEXHOJIOTHH.

Hoea 3konocuszayuu peanuzyercs IOCPEACTBOM BBEJICHUSA SJIEMEHTOB
COJIEpKaHUsl, MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOphIE
CBS3aHBI C pPa3BUTHEM TEXHUKA W TEXHOJIOTHH, a Takke OOCYXKICHHsS MpobiieM
PalMOHANBHOTO MPUPOJIONOJIL30BAHUS U YKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHME coAepKaHUs MPOTPaMMbl MO (PU3HKE TOHKHO OBITH MOCTPOEHO Ha
OPUHIIUIAX CHUCTEMHO-JIEATENIBHOCTHOTO Moaxona. s ¢u3uku peanuszanusi 3TUX
OPUHLIUIIOB 0a3upyeTcss Ha HCIOJb30BAHUM CAMOCTOSTEIBHOIO SKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHCTBYIoMIEero gakropa yuebHoro mnporecca. Jis yriyoaéHHOTO ypOBHS
— 3TO CHUCTEMa CaMOCTOSATEIbHOTO YUYEHHYECKOIO SKCIIEPUMEHTA, BKIIIOYAIOIIETO
(GpOoHTaNbHBIE  YYEHHWYECKHE OIbIThl TNPU HW3YYEHUH HOBOTO Marepuana,
nabopaTopHble pabOTHl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXHBI JBa criocoda
peanuzanuu GU3NYECKOTO MpakTUKyMa. B mepBoM citydae MpakTHUKyM MPOBOIUTCS
an6o B koHue 10 m 11 kmaccoB, nubOO mocie MEPBOrO W BTOPOTO MOJYTOAMM B
KQKJIOM U3 3THX KjiaccoB. BTopoi cmocob — 3To uHTerpaiusi paboT nmpakTUKyMa B
CUCTEMY JabOpaTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B MPOIECCE U3YUEHUS pa3felna
(remsl). Ilpu sToM mox paboTaMu MpakTUKyMa IMOHUMAETCS CaMOCTOSITENbHOE
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UCCIIEJOBaHKE, KOTOPOE MPOBOAUTCA MO PYKOBOJACTBY CBEPHYTOro, 00OOLIEHHOTO
BHJ1a 0€3 MOIIaroBO UHCTPYKITUH.

B mporpamme mo (Qu3mke cucTeMa yUYEHHYECKOTO  IKCIEPUMEHTA,
7abopaTopHBIX pabOT MW MpaKTUKyMa MpEJCTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMaTUKU s 3TUX BHUJAOB YUYEHHMYECKHX MPAKTUYECKUX PabOT OCYIIECTBISETCS
YYaCTHHUKaMU 00pa30BaTEIBHOrO Mpoliecca UCXOJs M3 OCOOCHHOCTEH MOYypOYHOTrO
IUIAaHUPOBAHMSI M OCHalleHus kabuHera ¢usuku. Ilpu sTOoM oOecneunBaeTcs
OBNIZICHHE OOYYarOMIMMHCS YMEHUSIMU TPOBOJUTH TMpsIMbIE U  KOCBEHHBIC
U3MEPEHHs], WCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYMH M TOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUITOTES.

bornbiioe BHUMaHME yAENsSeTCsS PEIICHUI0 PacUE€THBIX M KAYECTBEHHBIX 3a]1ad.
[Tpu 3TOM 11T pacYETHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCS 33]]a41 C SIBHO 3aJJaHHON U
HESIBHO 3a/laHHOW (DU3MYECKON MOJIENbI0, TO3BOJISAIONINE MPUMEHSTh H3yYeHHBIC
3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasjena Kypca, TaKk U HHTErpUpys
IPUMEHEHNE 3HAHUW M3 pa3HbIX pazzienoB. lJig KaueCTBEHHBIX 3a]lad MPUOPUTETOM
ABJISIIOTCS 3aJ]aHUsI HA 00bACHEHHE/TIPE/ICKa3aHne NPOTEKAHUS (PU3NUECKUX SIBICHUM
U TIPOIIECCOB B OKpY’Karolleh *KU3HH, TpeOytolue BpIOopa Pu3nuecKkon Moaeu s
CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu GPI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecreueHnto y4eOHOTo mpolecca Kypc (GU3ukd yriayOJaEéHHOro ypoBHS Ha ypOBHE
cpenHero oOuiero o0pa3oBaHUs JOJKEH H3y4yaThCsl B YCIOBHUSAX MPEAMETHOIO
kabunera. B kaOuHere GU3WKKM JODKHO OBITH HeoOXoammoe jabopaTopHOE
00opy/0OBaHuE JJIsl BHIMOJIHEHUS YKA3aHHBIX B MPOrpaMMe Mo (PU3MKE yUEHUYECKUX
OIBITOB, J1a0OPaTOPHBIX PadOT U PabOT MPaKTUKyMa, a TAKKE JAEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JleMoHCTpaMoHHOE ~ 00OpynoBaHue (OPMHPYETCS B  COOTBETCTBUU  C
OPUHIIUIIOM MHHUMAQJIBHOM  JOCTaTOYHOCTHM H  OOECHEYMBAET  IMOCTAaHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1o (U3MKE KIIOYEBBIX JAEMOHCTpauuid Jis
UCCIIEIOBaHMsI ~ M3yYaeMbIX  SBJIEHMH W  MPOLECCOB, OSMIHUPUYECKHX U
(byHIaMEHTAIbHBIX 32aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe oOopyaoBaHuE JUISI YUYCHMYECKHUX TMPAKTHUYECKUX padoT
dopMupyercss B BHJIE TEMATHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOyuaromuxca. TeMaTudecKue KOMIUICKTHI
7a00paTOPHOTO 00OPYAOBaHUS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BUJI€ LIMPPOBBIX J1A00OPATOPHIA.

OCHOBHBIMU 1IENISIMU U3y4E€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

dbopMupoBaHHEe UHTEpECa U CTPEMJICHHs 00yUYaroIuXcsi K HAyYHOMY H3y4EHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE NPEICTABICHUA O HAYYHOM METOJIe TO3HaHWS U (popMHpOBaHHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;



dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa W3Y4Y€HHUs OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAITBHBIX 3aKOHOB (DM3UKU;

dbopmMupoBaHUE€ YMEHUN OOBSACHSTH SBJICHUS C UCIOJB30BAaHUEM (PUBHMYECKUX
3HAHWM W HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TPENCTABICHUNA O poiau (U3UKA IS PAa3BUTUA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUK;

pa3BUTHE MPEJCTaBICHUN O BO3MOXKHBIX chepax Oyayuiel npodeccuoHaabHOMI
NESATEITLHOCTH, CBS3aHHBIX C (DM3WKOW, MOATOTOBKA K JaNTbHEHIIEMYy OOYyYCHHIO B
3TOM HAINPABJICHUU.

JlocTikeHne 3TUX 1enel obecreunBaeTCsl pelIeHUEM CIEAYIONMX 3a]ad B
npoliecce u3yueHus Kypca GU3MKUA Ha ypOBHE CPEAHEro o0Iero o0pa3oBaHuUs:

NpUOOPETEHUE CUCTEMBI 3HaHUU 00 OOHmMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSX, BKIOYAsT MEXAHHUKY, MOJIEKYJSIPHYIO (DU3UKY, SJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKHU;

dbopMHUpOBaHUE YMEHHUI MPUMEHSATHh TEOPETUUYECKUE 3HAHUA I OOBSICHEHUS
bU3MYEeCKUX SBICHWHW B TPUPOJE W I NPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHECBHOM JKU3HU;

OCBOCHHE CITIOCOOOB PEIICHUS PAa3IMYHBIX 3a7a4 C SBHO 33JJaHHON (PU3MUECKON
MOJIEIbIO, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHuE (PU3NYECKOU
MOJIeJIY, aJICKBATHOM YCIIOBUSM 3314, B TOM YHCIIE 3a]1a4 HH)XEHEPHOTO XapaKTepa;

NOHMMaHuEe (UBMYECKUX OCHOB M TMPUHIMUIIOB JCHCTBUS TEXHMUYECKHX
YCTPOMCTB U TEXHOJOTMUYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSTEIbHOIO IUIAHMPOBAaHWA W TPOBEICHUS
bu3MYeCKUX  HKCIIEPUMEHTOB, aHAlM3a W  MHTEpHpeTanud  UHGOpMAIHH,
OTIpEeIEICHUS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCIOBUM IS pa3BUTUS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BUTHE HHTEpeca K cepam nMpodhecCHuOHANTBHON JEATEIbHOCTH, CBSI3aHHOM C
bu3HUKOi.

B coorBerctBun ¢ TpeboBaHusiMu PI'OC COO yrnyOnéHHBIA ypOBEHb
u3ydyeHus: yueoHoro npeamMera «Ou3nka» Ha ypoBHE CPEAHEro 0011ero oopa3oBaHus
BbIOMpaeTcsl 00yYaroIMMUCA, TUIAHUPYIOIIMMHU TPOJOJDKEHUE 00pa3oBaHus IO
CHELHMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpIUIIS.

Ha u3ydyenue usuxu (yriayOn€HHBIM ypOBEHB) Ha ypPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcs 340 vacos: B 10 kiacce — 170 gacoB (5 4yacoB B HEJENI0), B
11 xmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraembiii B mporpamMMe 1o (u3MKe TMepeueHb JTabOpaTOpHBIX H
MPAaKTUYECKUX pPabOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JEJNAaeT BBHIOOP
MPOBEICHUS JIA0OPATOPHBIX pabOT U ONBITOB C YYETOM UHAMBUIYABHBIX
0COOEHHOCTEN 00yUaroIUXCA.



Conep:xkanue y4eOHOro npeamera

3aKOHBI MOCTOSITHHOTO TOKA JJeKTpudeckuil Tok. icTouHnKN noctossHHOTO ToKa. Cuiia Toka.
JleficTBHSI IEKTPUYECKOT0 TOKA. DJIEKTPUUYECKOE CONPOTUBIIEHUE U 3aK0H OMa JJ1s ydacTKa 1eu.
ITocnenoBarenpHOE U MApaUIEIbHOE COETMHEHNS IPOBOAHUKOB. VI3MepeHHsI CUITbI TOKA U
HanpspkeHus. Pabota Toka u 3akoH Jxoymns — Jlenna. MomuocTs Toka. 3/1C ucTouHmKa Toka.
3axon OMa juig nosiHOM nenu. [lepenaya s3HEpruM B 3JEKTPUUECKOH LIETIH.

MarnuTtHble B3auMoaeicTBusa B3anmoneiicterue MarauToB. B3anmoneicTere npoBOJIHUKOB C
TOKaMH ¥ MarHuTamu. BzaumoeicTBue NpoBOJHUKOB C TOKaMU. CBsI3b MEXTy 3JEKTPUUECKUM U
MarHuTHBIM B3aumojercteueM. ['unoreza Amnepa. MaruutHoe nosie. MarouTHasi UHAYKIUSI.
JleiicTBME MarHUTHOI'O NOJISL HA POBOJIHUK C TOKOM M Ha JIBUXKYIIUECS 3apsKEHHBIE YaCTHILIBI.
DJIeKTPOMATHUTHOE M0JIe SIBIeHUE 3JIeKTPOMAarHUTHON UHAYKIMH. 3aKOH 3JI€KTPOMArHUTHON
uHaykuuu. [pasuio Jlenna. SIBnenne camonuykiuu. HIyKTUBHOCTb. DHEPIUs MarHUTHOTO
noJisi. [IponsBoacTBo, nepenaya u notTpediaeHue MEeKTPodHepTrun. I'enepatop nepeMeHHoro Toka.
AJbTepHATUBHBIC UCTOUHUKHU YHEPTHUU.

Tpanchopmatopsl. DekTpoMarHuTHeIe BOJHBL. Teopus Makcpenna. Onsitel ['epria. JlaBnenue
cgeta. [lepenaya nHpopMaIK ¢ TOMOMIBIO AIEKTPOMArHUTHBIX BOJIH. M300peTeHne paauo u
MIPUHLUIIBI paauoCBsi3u. [ eHepupoBaHne U u3inydeHue paanoBoH. [lepenaya u npuém paanoBoIH.
[lepcieKTUBBI 3IEKTPOHHBIX CPEACTB CBSI3H.

W3ydeHue sBneHUS 3JIEKTPOMAarHUTHON HHIYKIIMU U MPUHIUIA IeHCTBUS TpaHCchopMaTopa
Ontuka [Ipupona ceeta. Pa3Burtre npencrasieHuii o npupojae ceera. [Ipsmonuneiinoe
pacnpoctpaneHue ceeta. OTpaxeHue u nmpenomieHue cseta. JIunssl. [loctpoenue nzoOpaxxkeHuii B
nuH3ax. ['na3 u ontuueckue npubopsl. CBeToBble BosHbL. MHTEpdepenus cBera. dudpakius
ceera. COOTHOILIEHHE MEXKAY BOJIHOBOM M reoMeTpUYeCcKoi onTukoil. Jlucnepcus ceera. Okpacka
npeametoB. MHppakpacHoe uziyueHue. Y IbTpaduoIeToBOE U3ITyICHHUE.

KBanToBas ¢usuka KBantel u arombl PaBHOBECHOE TEIUIOBOE U3NTydeHUe. Y IbTpaduoneToBas
karactpoda. ['unoresa [Tnanka. ®oroaddext. Teopus hotorddekra. [Ipumenenue dpororddekra.
Omnsit Pezepdopaa. [Inanerapuas monens aroma. [loctynatel bopa. ATOMHBIE CIIEKTPBHI.
CrnexTpanbHblil aHaIN3. DHepreTnyeckue ypoBHHU. JIazepbl. CHOHTaHHOE U BBIHYK/IEHHOE
n3nyudenue. [Ipumenenne nazepoB. DIeMEHTH KBAaHTOBOW MeXaHUKHU. KopmyCKyIsipHO-BOJIHOBOM
Tyanu3M. BepoaTHOCTHBIN XapakTep aTOMHBIX IpolieccoB. COOTBETCTBUE MEKIY KJIACCUUECKON U
KBaHTOBOM MEXaHMKO.

ATOMHOe S1IpO ¥ 3JieMeHTapHble YacTulbl CTpoeHue aTOMHOTIO sjipa. SepHble CHIIBI.
PannoaktuBHOCTh. PasinoakTrBHBIE peBpaleHus. SiepHple peakiu. DHEPrus CBsI3U aTOMHBIX
anep. Peakuuu cuHTesa u neneHus anep. Snepnas sHepretuka. fAnepHsiil peakrop. Llenneie
anepHble peakuuu. [IpuHnun aeiicTBUs aTOMHOMN 35eKTpocTaHuu. [lepcrneKkTuBb U mpooIeMbl
AJIEPHOM SHEpPreTUKU. BiusHue paguanuy Ha )KMBbIE OPraHU3Mbl. MUp 3J1€MEHTapHBIX YaCTHULI.
OtkpeiTre HOBBIX yacTHll. Knaccudukanus sneMeHTapHbIX yacTuil. OyHIaMeHTalIbHbIE YaCTHIIBI U
(byHIaMeHTaIbHBIE B3aUMOICHCTBHS.

Couneuynas cucrema Pazmeps! Conneunoii cuctemsl. CoinHue. Mcrounuk sneprun ConHua.
Crpoenue Connna. [Ipupona tren Conneunoit cucreMsl. [nanetst 3emHoi rpymiel. [lnaners-
rurantsl. Mansie Tena Conneunoit cuctemsl. [Ipoucxoxaenne ConHEUHONW CUCTEMBI.

3Be3/1bl, ral1aKTHKHU, BeeJieHHasi PasHooOpasue 38E37. PaccrostHust 10 38€311. CBETUMOCTD U
temneparypa 38€31. Cyas0sl 3B€31. Hamra [Nanaktuka — Mieunslil myTh. [[pyrue ranakTuki.
[Ipoucxoxnenue u 3Bosrouns Beenennoil. Pazoeranue ranaktuk. bosbioii B3pbIB.



Ilnanupyemblie pe3yJbTaTbl 0CBOCHHUS Y4e0OHOr0 NMpeaMera

B pesynbrare n3ydyenus Gpu3nku Ha 6a30BOM YPOBHE YHAIIHECs JODKHBI:

3HATH/TIOHUMATh

* cyublcn noHamuil: GU3MYEcKoe ABICHUE, THIIOTE3a, 3aK0H, TEOPHS, BELIECTBO, B3aNMOICHCTBHE,
AJIEKTPOMAarHUTHOE MOJIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOLIHE H3ITyYCHUS,
TUIaHeTa, 3Be3/1a, rajlakTuKa, Beenennas;

* CMBICI (puzuyecKux geruyun: CKOpoCTh, yCKOpEHHe, Macca, Cuja, UMITyJIbC, paboTa,
MeXaHU4YEeCKasi JHEPTusi, BHYyTPEHHSI YHEPrus, aOCOIOTHAS TEMIIepaTypa, CpeiHssl KWHeTHIeCcKast
SHEPIHUs YaCTHIl BELIECTBA, KOJMYECTBO TEIJIOTHI, 3JIEMEHTAPHBINA JIEKTPUUECKHUH 3apsij;

* CMBICI (pu3UYecKUx 3aKOHO08 KIIACCHYECKOM MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXpAaHEHHUS
SHEPIUH, UMITYJIbCa U SIEKTPUYECKOT0 3apsa, TEPMOJIMHAMUKH, JIEKTPOMArHUTHON HHAYKLIUH,
dororddekra;

* KGO0 8 HAYKY POCCUUCKUX U 3apYOeHCHbIX Y4EHbIX, OKAa3aBIINX HAHOOJIbIIee BINSHUE HA
pasBuTHe (HU3HKH;

yMeTh

* OnUCHIBAMb U 0OBACHAMb U3UYecKUe A67IeHUs U C80UCMEa mel: IBUKEHUE HeOSCHBIX Tel U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOICTBA ra30B, JKUIKOCTEH U TBEPIIBIX TEIT;
AIIEKTPOMATHUTHYIO HHIYKIIHIO, PACIIPOCTPAHEHHE DJICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA
CBETa; M3JIyYCHHUE U TTOTJIOIIECHHE CBETa aTOMOM; (hOTOIPEKT;

* OMAUYamMb TUIIOTE3BI OT HAYYHBIX TEOPHIL; Oe/iamb BHIBOJBI HA OCHOBE SKCIIEPHUMEHTAIBHBIX
TaHHBIX; NPUBOOUMb NPUMEPDL, NOKA3bI8AIOWUe, YTO: HAOOACHUS U SKCIICPUMEHT SBIISIFOTCS
OCHOBOH JIJIs BBIABIDKEHHSI THIIOTE3 U TEOPHIA, TIO3BOJISIIOT IIPOBEPUTH HCTHHHOCTD TEOPETUIECKUX
BBIBOJIOB; (hn3nUecKas TeOpHs JaéT BO3SMOXKHOCTb OOBSICHATh U3BECTHBIE SIBIICHUSI TPUPOJIBI U
Hay4HbIe (DaKTbI, MPECKA3bIBATh CIIE HE U3BECTHHIC SBJICHHUS,

* IPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNOIb308AHUS (PUULeCKUX 3HAHULL: 3aKOHOB MEXaHUKH,
TEPMOJWHAMHKH U DJIEKTPOJAUHAMUKH B SHEPTETUKE; PA3TUYHBIX BUIOB 3JIEKTPOMArHUTHBIX
U3JTy4YCHUH ISl pa3BUTHS PaJlio- U TeJIEKOMMYHHUKAINI, KBAHTOBON (DM3UKH B CO3/1aHUU SJICPHOM
DHEPTETHKH, JIa3EPOB;

* BOCNPUHUMAMb U HA OCHOBE NOLYYEHHbIX 3HAHUL CAMOCMOAMENbHO OYeHU8amb NHHOPMAIHIO,
cozeprkarytocs B cooduienusix CMU, MaTepHeTe, Hay4HO-TIOMYJIIPHBIX CTATHAX.

Hcnonp30BaTh MproOpeTEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECKON ESTETBHOCTH 1
MIOBCETHEBHOM JKU3HU JUTsI: 0OecrieueHus 0€301MacHOCTH JKU3HEACATEIEHOCTH B TPOIIECCE
UCTIOJIb30BAHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPOIPUOOPOB, CPEICTB PaIvo- U
TEJIEKOMMYHHUKAIIHOHHOH CBSI3H;

OLICHKH BJIMSIHUS HA OPTaHU3M 4YelIOBEKa M APYTHe OPTaHU3MBI 3arPsI3HEHUS OKPY KaroIeit
Cpeibl; PaMOHAIBHOTO MTPUPOIOTIONIB30BAHUS 1 3AIUTHI OKPY’KAIOIIEH Cpebl.



3 TemaTn4yeckoe NJIAHMPOBAHUE

©CoNoOA~LNE

Bsenenue

DNEeKTpUYECKHE B3aUMOJICHCTBUS

IToCTOSHHBIN 2IIEKTPUYECKUM TOK

MarsuTHble B3aUMOJEHCTBHS
DNEeKTPOMarHuTHOE 10J1€

Orntuka

KBaHTBI 11 aTOMBI

ATOMHOE PO U JIEMEHTaPHbIE YaCTHULIbI
[ToBTOpEeHue npoiineHHoro (moaroroska k EI'J)

10 g

44
104
74
8uq
94
11y



