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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1o Qu3uke Ha ypoBHE CpeAaHEro oOIiiero odpazoBaHusl pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHOU
nporpammebl, npenactaBieHHbx B ®I'OC COO, a Takxke ¢ yu€toM (enepanbHoOil paboueit
nporpammbl BocnutaHuss M KoHuenuuu npenojaBaHus yuyeOHoro mpeamera «®Pusmka» B
oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoii denepanun, peaqu3ylOMUX OCHOBHBIC
o0pa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma mo (¢u3uke ompeaenser o00s3aTeIbHOE NPEAMETHOE COJEp)KaHMUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3JiesioB Y4eOHOTro
npeaMeTa ¢ Y4€TOM MEXIPEIMETHbIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKH Yy4eOHOro
mporiecca, BO3PACTHBIX OcoOeHHOcTel oOydaromuxcs. [Iporpamma mo ¢usuke gaér
MIpe/ICTaBICHUE O LENSIX, COJAEPKaHNu, OOIIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHS
o0yyaromuxcs cpecTBaMu yueOHoro npeamera «Pusnka» Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (QU3MKH YIIIyOJIEHHOTO YPOBHS MO3BOJISIET peaU30BaTh 3aJauu
npodecCHOHAIBHON OpUEHTALIMH, HAIIPABICHO Ha CO3JJaHUEe YCIOBUH Ul NMPOSBICHUS CBOMX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXXIbIM O0yYarolUMCs, KOTOpbIe
HEOOXOIUMBI Il TPOJOJDKEHUS O0pa30oBaHMS B OpraHu3aluax NpoQecCHOHAIBHOTO
00pa30BaHus 10 Pa3IMYHBIM (PU3UKO-TEXHUUECKUM M WH)XEHEPHBIM CIEIIMATbHOCTSM.

B nmporpamme no ¢usnke onpeaensioTcs MiaHUpyeMble pe3yJbTaThl OCBOGHHUS Kypca
¢u3uKn Ha YypOBHE CpeQHero oOmero oOpa30BaHUs: JMYHOCTHBIE, METalpeIMEeTHbIE,
npenMeTHele  (Ha yriayOn€HHoM ypoBHe). HayuHo-meTomonormueckod OCHOBOM ISt
pa3paboTku TpeOOBaHMU K JMYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yJibTaTaM
o0yyaromuxcsi, OCBOMBIIMX MporpamMmy Mo (HU3UKE Ha YpPOBHE CpEAHEro OO0IIero
o0pa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SBISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/.

[Tporpamma o ¢u3uKe BKIHOYAET:

IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOEHHS Kypca (U3UMKU Ha YriIyOJEHHOM YpPOBHE, B TOM
YHcIIe MPeIMETHBIE PE3YIbTATHI MO TOJaM 00yUYEeHHS;

conepxanue yuyeOHoro npeamera «Pu3uka» mo rogam o0yueHus .

[Iporpamma no Qu3MKe MMeeT MPUMEPHBIH XapakTep M MOXKET ObITh HCIOJIb30BaHA
YUUTEISAMU (PU3MKH [Tl COCTABJICHUS CBOUX PabOUUX MPOTrpamMM.

[IporpaMmma 1o (u3MKE HE CKOBBIBAET TBOPYECKYI0 HWHUIMATUBY Yy4yUTElEed U
MIPEIOCTABIISIET BO3MOXHOCTH JJI pealu3allid pa3Iu4HbIX METOAMYECKHX IIOAXOJ0B K
NPEeroIaBaHui0 (PU3UKKA Ha YriayOJIEHHOM ypOBHE IPH YCJIOBUH COXPaHEHHs 00s3aTeNbHON
4acTU COAEpKaHUA Kypca.

dusuka kak Hayka o Hambosee OOLIMX 3aKOHAX IPUPOABI, BBICTyIass B KadyecTBe
y4eOHOro MpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJAJ B CUCTEMY 3HaHHH 00
okpyxarorieM mupe. llIkonpHBIN Kypc QU3UKH — CHCTEeMOOOPA3yIOMIMA Ui €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB
U SBIEHUHN, M3ydyaeMbIX XUMHEH, Ouonoruel, ¢uznueckoil reorpadueil U acTpPOHOMUEH.
Hcnonb3oBaHue M aKTMBHOE NpPUMEHEHHE (PU3MUYECKUX 3HAHUM ONpeAenwsio XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cpepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUS



KOCMOCa, TMOJIyYeHHS HOBBIX MaTEpHUajOB C 3aJlaHHBIMH cBoOWcTBaMU. M3ydeHue ¢uzuku
BHOCUT OCHOBHOM BKJaJd B (opMHpOBaHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaromierocs, B (OpMUPOBAHME YMEHHH NPUMEHSATh HAYYHBI METOJ MO3HAHUSA IPHU
BBITIOJIHEHUH UMH YYE€OHBIX UCCIICIOBAHHA.

B ocHOBy kypca (pu3uKu Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHUs IMOJIOKEH Psi
uzeil, KOToOpble MOKHO pacCMaTpPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoea wuyenocmnocmu. B COOTBETCTBUM C€ HEW KypcC SBISETCA JIOTMYECKH
3aBepLIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3fesioB (M3HKH, BKIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKH.

Hoea zenepanuzayuu. B cooTBEeTCTBUU ¢ HEW MaTepuan Kypca (pu3Mku 0OBeIUHEH
BOKpPYT (GU3nM4ecKux Teopuil. Benymum B Kypce sBnsieTcs GopMUpOBaHUE MPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzamuss nOpeanosaraetT  MCMOJb30BaHHE
TYMaHUTApHOTO MOTEHIMAMa (U3UYECKON HAyKH, OCMBICIICHHUE CBSI3U Pa3BUTHA (DU3HMKH C
pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU M SKOJIOTMYECKHUMHU
npoOJieMaMH.

Hoea npuxknaonou nanpaenennocmu. Kypc ¢usuku yriayOJ€HHOTO  YpPOBHS
MPEANosaraéT 3HAKOMCTBO C IIMPOKUM KpPYroM TEXHMUYECKUX U TEXHOJIOTHYECKHUX
IIPWJIOKEHUH U3YUYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCsl Ha YPOBHE OOILUX
MIPEICTaBICHUI U COBPEMEHHBIE TEXHHUECKHE YCTPOUCTBA, M TEXHOJIOTHH.

Hoen rxonozuzayuu peanusyeTcs MOCPEACTBOM BBEACHHUS DJIEMEHTOB COICpPKaHMUS,
MOCBSIIEHHBIX KOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbl C Pa3BUTHEM
TEXHUKM U  TEXHOJIOTHH, a Takke oOCyXIeHus MpoOjeM  pallOHAJIbHOIO
MIPUPOIOTIONB30BAHUS U 3KOJIOTMYECKON O€30MacHOCTH.

OcBoenune conepkaHHs MporpaMmbl 10 (U3MKe JODKHO OBITH IOCTPOEHO Ha
MPUHLIMIIAX CHCTEMHO-NIEATEIbHOCTHOrO Tmonaxona. Jns ¢usuku peamusanusi 3THUX
MPUHLMIIOB 0a3upyercs Ha HCIHOJb30BAaHUU CaMOCTOSITEIBHOTO OKCIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOIIero (hakTopa yueOHoro mpomecca. /i yrimyOon€HHOTO YpOBHS — 3TO
CHUCTEMa CaMOCTOATEIBHOTO YUYEHHUYECKOI'0 3KCIIEPUMEHTA, BKIIIOYAIOIIEro (ppoHTabHbIC
YUEHHUYECKUE OMBITHI MPH U3yYE€HUH HOBOTO MaTepuaia, JabopaTopHble paboThl U pabOThI
npakTukyma. [Ipu 3ToM BO3MOXKHBI /1Ba crioco0a peanu3anuu (GU3HUecKoro mpakTukyma. B
MEPBOM CiIy4ae MpakTUKyM IpoBoautcs aubo B koHue 10 u 11 knaccos, 1100 nocie nepBoro
¥ BTOPOTO MOJTYTOJUI B KaXJIOM M3 3THX Ki1accoB. BTopoii cmocod — 3To HHTErpamus padot
MPAaKTUKyMa B CHUCTEMY JIaOOPAaTOPHBIX pabOT, KOTOPbIE MPOBOASTCSA B MPOLIECCE M3YUCHHUS
paznena (temsl). [Ipu sTom mox paboTamu MpakTUKymMa MOHUMAETCS CAMOCTOSTEIbHOE
HCcCIieIOBaHUE, KOTOPOE MPOBOJUTCS TI0 PYKOBOJICTBY CBEPHYTOro, 0000mMEHHOTO BUIa 0€3
MOIIArOBOM MHCTPYKIIMH.

B nporpamme 1o (usuke cuctemMa yueHHYECKOTro SKCIIEPUMEHTa, T1a00paTOPHBIX paboT
W TpakTUKyMa TpEeJCTaBlICHa EIWHBIM TMepeuyHeM. BpIOOp TeMaTHUKW Ml 3TUX BHUJOB
YUYEHUYECKUX TPAKTHUYECKUX PAOOT OCYIIECTBISETCS Yy4YaCTHHKaAaMU 00pa3oBaTeNbHOTO
mpouecca MCXolsd U3 OCOOCHHOCTEH MOYypOYHOrO IUIAHWPOBAaHHS U OCHAIIEHUs KaOuHeTa
¢uzuku. I[lpu sTom oOecredynBaeTcsl OBJIaJEHUE OOYYAIOIIMMHCA YMEHHSIMH IPOBOJMTH



MpsiMble ¥ KOCBEHHBbIE M3MEPEHHUs, MCCIEJAOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEIUYUH U
MMOCTaHOBKY OIIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHME yAeNseTcs pPEIICHUIO PAacYETHBIX M KadyeCTBEHHBIX 3amad. [Ipu
3TOM JJIi Pacu€THBIX 3aJa4 MPHOPUTETOM SIBIISIOTCS 33Ja4ydl C SIBHO 3aJaHHONW M HESBHO
3aJaHHON (puU3MUYecKo MOMENbIO, MO3BOJSAIOIINE TPUMEHATh H3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasliesia Kypca, TaK U MHTETpUpYs IPUMEHEHHE 3HAHHUM U3
pa3HbIX pasnenoB. [l KayecTBEHHBIX 3a7ad TMPUOPUTETOM SBJISIOTCS 3aJaHMS Ha
o0BsiICHEHUE/TIpeICKa3aHne POTEKaHUsI PU3NYECKUX SBJIEHUN U MPOLIECCOB B OKPY KaIOLIEH
KU3HHM, TpeOyromme BblOOpa  (QHU3UUECKOM MOJeNM s CHTyallud  TPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusMu PI'OC COO k MarepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tpoliecca Kype PU3uku yriryO0JIEHHOTO YPOBHS HA YPOBHE CPEIHETO
oOuiero oOpa3oBaHus JODKEH M3y4yaThCsl B YCJIOBUSAX IMpeIMeTHOro kabuHera. B xaOunere
(GU3MKN JOKHO OBITh HEOOXOauMOE JTabopaTOpHOE OOOPYIOBAHHE IS BBHITIOTHCHHS
yKa3aHHBIX B MpOrpaMMe Mo (GU3MKe YYEHHYECKHUX OIBITOB, JJAOOPATOPHBIX paboT M paboT
MIPAKTUKyMa, a TaKXkKe IEMOHCTPAIMOHHOE 000PY/JOBaHHE.

JlemoHcTpanoHHOE 00OopynoBaHue (OPMUPYETCS B COOTBETCTBUHM C MPHUHIMIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH U OOECIEUYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOTpaMMe
1o (pU3HKe KIIOUEBBIX AEMOHCTPALMHI I UCCIIE0OBAHUS U3yUaeMbIX SIBJICHUH U MPOIIECCOB,
SMIUPUYECKUX U (PYHAAMEHTATbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUI.

JlabopaTropHoe 000pynOBaHUE AJI1 YYCHUYECKUX MPAKTUYECKUX paboT GpopmupyeTcs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacu€Te OJHOTO0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTHueckne KOMIUICKTHI J1a0OpaTOPHOTO 00OpYyIOBaHMS JIOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX M U(PPOBBIX IPUOOPOB, a TAKKE
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUIe LU(POBBIX 1aOOPaTOpHil.

OCHOBHBIMU TIEJISIMU U3Y4YeHUsT (PU3UKH B 00IIIeM 00pa30BaHUM SIBIISIOTCS

dbopMHpOBaHHE WHTEpECa W CTPEMJICHHs] OOYYaloUmIMXCS K HAydYHOMY HW3yYCHHIO
MIPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTaBICHUI O HAayyHOM MeETOJe INO3HaHuS U (OpMHUpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY>KAIOLUM SIBJICHUSIM;

(hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3ybTaTa U3yUCHUS OCHOB CTPOCHHUS
Matepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopmMHupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeJIbCTB;

(dbopMupOBaHHE MPEACTABICHUN O POJIU (PUUKH ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TMPEICTaBICHUM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHamIbHOM
NeSITETbHOCTH, CBSA3aHHBIX C (DU3UKOM, MOATOTOBKA K JalbHEHIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTukeHrne 3TUX Iee oOecreunBaeTcsl pelleHneM CIeIyIoNINX 3a/1a4d B mpolecce
M3y4YeHus Kypca (PU3UKH Ha YPOBHE CPETHETO 00IIero 0Opa3oBaHuUs:



MPUOOpPETEHNE CUCTEMBI 3HAHHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUAX, BKIIOYAs MEXAaHUKY, MOJEKYISpPHYIO (U3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPO(PU3HKY;

dbopMHupOBaHHE YMEHHMH TPUMEHATh TEOPETUYECKHE 3HAHUA JUIsI  OOBSICHEHHS
(¢u3NYeCcKUX SBICHUN B PUPOAE U IS MPUHATHUS MPAKTHYECKUX PEIICHUH B MOBCEIHEBHON
KHU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs PA3NIUYHBIX 3a/lad C SBHO 3aJlaHHON (QU3NYecKon
MOJIENIBIO, 3aJa4, MOJpa3yMeBaIOUIMX CaMOCTOSITENIbHOE co3/laHue (U3NYECKON Mojenw,
aJIcKBaTHOM yCJIOBUSM 3aJjaui, B TOM YMCJIE€ 3a7a4 HHKEHEPHOT0 XapaKTepa;

MOHUMaHHe (PU3MUECKUX OCHOB W MPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX IPOLECCOB, UX BIUSHUSA HA OKPY>KAIOILYIO CPELY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIIEPUMEHTOB, aHajW3a W MHTEpHpeTanuy HHPOpMaIUH, ONpEAENIEHUs TOCTOBEPHOCTH
MIOJIyYE€HHOT O pe3yJbTaTa;

CO3/IaHHE YCIIOBHMM JUIsl Pa3BUTUSL YMEHUMN NPOEKTHO-UCCIIEI0BATENIBCKON, TBOPUECKON
NeSITENbHOCTH;

pazBuTHE HHTEepeca K cdepam mpodeccuoHaNbHON AEATeTbHOCTH, CBA3aHHOM C
bu3NKOIA.

B coorBerctBun ¢ tpeboBanusimMu PI'OC COO yrayOn€HHBIH ypOBEHb H3YYEHUS
yueOHoro mpenmera «®dusmka» Ha YpOBHE CpeaHEro oomero obpazoBaHUs BBIOMpaeTCA
00y4JarIUMUCS, TUIAHUPYIOIIKUMU MIPOJIOIKEHHE 00pa30BaHUs 10 CHEIUATBHOCTIM (PU3UKO-
TEXHUYECKOTO MPOQUIISL.

Ha wusyuennme ¢usuku (yrioyOnéHHBIH YpPOBEHB) HA YPOBHE CPEIHErO OOIIETO
obpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 gacoB (5 wacoB B Hemenmoo), B 11
knacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemblii B nmporpamMme no Qpusuke nepeyeHb JaOOPaTOPHBIX U MPAKTHUECKUX
paboT SABJISETCS PEKOMEHAOBAaHHBIM, YUUTENb JENaeT BbIOOp MPOBENEHUS J1abOpaTOPHBIX
paboT 1 OMBITOB € YYETOM MHIMBHLyaTbHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

JlesTeNnbHOCT YUUTENS C YUETOM IIPOrpaMMbl BOCIIMTAHUS:

e  YCTaHOBJIEHHE JOBEPUTENIbHBIX OTHOIICHUI MEXAY YUYUTEIEM U €T0 YUYEHUKaMHU, CTIO-
COOCTBYIOIIMX MO3UTUBHOMY BOCIPUATHIO YYAIIUMUCS TPeOOBaHUI U MPOCHO yuuTe-
715, IPUBJICYEHNUIO UX BHUMaHUS K 00CyXJaeMoi Ha ypoke MH(pOpMaluy, akTUBU3a-
LMY UX NIO3HABATEJIHOM 1E€ATEIbHOCTH;

e noOyXJACHHE IIKOJIBHUKOB COOJIIOATh Ha YPOKE OOIICTIPUHSATHIE HOPMBI MTOBEICHUS,
npaBujia OOIIEHHUS CO CTAapIIMMU (YUYUTEISIMU) W CBEPCTHUKAMU (IIIKOJIBHUKAMHU),
MPUHIUIB] Y4eOHON AUCIUIUTMHBI M CAMOOpPTaHU3aIuH;

e IIPUBJIICYCHHE BHUMAaHHMs IIKOJBHUKOB K LIEHHOCTHOMY ACHEKTYy M3Y4YaeMbIX Ha ypo-
Kax sIBJIGHUH, OpraHu3aius uxX paboThl C MOJIy4aeMON Ha YpOKE COLATbHO 3HAUUMOM
nH(popManvell — MHUIUUPOBAHUE €€ 00CYKEHUS, BHICKA3bIBAHUS YYaLIUMUCS CBOE-
ro MHEHHS TI0 €€ MOBOAY, BBIPAOOTKH CBOETO K HE OTHOIIEHUS;

e ICIIOJIB30BAaHHE BOCIHTATEIBHBIX BO3MOKHOCTEH COJACpIKaHUA y‘-I€6HOFO npeameTa
qepe3 ACMOHCTpalUO ACTAM IMPHUMECPOB OTBETCTBCHHOI'O, I'PAXXKAAHCKOI'O IMMOBCICHUA,



MIPOSIBJICHUSI YEJIOBEKOJIIOOMST U J0OpPOCEPIEYHOCTH, Yepe3 MOoA00p COOTBETCTBYIO-
IIMX TEKCTOB JJISl UTE€HHUS, 3aJa4 JUIsl PelIeHHs], MPOOJEeMHBIX CUTyaluil 11 00Cyxk-
JIeHUs B KJ1acce;

e IPHUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX (HOPM pabOThl yUaIIUXCS: UHTEIUICKTYaTbHBIX
UTp, CTUMYJIMPYIOIIHUX [T03HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; JUCKYCCHH, KO-
TOpBIE JAIOT YyYAIIUMCS BO3MOXKHOCTh IMPHOOPECTH OIBIT BEJACHUS KOHCTPYKTUBHOTO
JMajora; rpynnoBoil paboTsl win padoThl B Mapax, KOTOPbIE yyaT IIKOJIBHUKOB KO-
MaH/IHOM paboTe M B3aMMOACHCTBHIO C APYTUMH JETHMU;

e BKIIIOYEHHE B YPOK UI'POBBIX IPOLEAYP, KOTOPBIE TOMOTAOT MOAAEPKATH MOTUBALIHIO
JETEN K MOJIyYEHUIO 3HaHUHU, HAJIA)KUBAHUIO NTO3UTUBHBIX MEXINYHOCTHBIX OTHOLIE-
HUHM B KJIacce, MOMOTalOT YCTAaHOBJIEHHUIO JOOPOXKeNaTelbHONH aTMOCc(ephbl BO BpeMs

ypoKa;

e oOpraHusanus medcTBa MOTUBHUPOBAHHBIX W 3PYAUPOBAHHBIX Yy4YalUXCS HaJl HX
HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAOLIEr0 IIKOJIBHUKAM COLMAIBHO 3HAYMMBIN
OIBIT COTPYAHUYECTBA U B3aMMHOW ITOMOILIY;

e VHHWLIWWPOBAHHE M IOAJAEPKKA HCCIENOBATEIbCKOM NEATEIPHOCTH HIKOJIBHUKOB B
paMKax peaJn3aluyd UMH MHAUBUIAYAIBHBIX M I'PYIIIOBBIX MCCIIEIOBATEIBCKUX IIPO-
€KTOB, YTO JAcT LIKOJbHUKAM BO3MOXXHOCTb NPHOOPECTH HABBIK CaMOCTOSATEJIBHOIO
peleHsl TEOPEeTUYECKOW MpOoOIeMbl, HaBBIK T'€HEPUPOBAHUS U o]opmieHHs CcOO-
CTBEHHBIX UJIeH, HABBIK YBa)XKUTEJIILHOTO OTHOLIEHUS K Uy>KUM HJIesM, O(hOpPMIIEHHBIM
B paboTax APYruX HCCIEAOBATENICH, HABBIK MYOJIMYHOTO BBICTYIJICHUS TIE€pe] ay/Iu-
TOpUEH, apryMEHTUPOBAHNS U OTCTauBaHUS CBOEH TOUKH 3PEHUS.

B xone obydenust ¢pusnke NpouCcXOIUT BOCHHUTAHUE JTUYHOCTHBIX KAa4eCTB K TOTOBHO-
CTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOW MH(OPMAIIMOHHO-TIO3HABATEIBHON IESATEIBHOCTH,
BJIa/ICHHE HABbIKAMU IMOJIY4YeHHs] HeoOXoquMoi MHGOpMaluu U3 CIOBapel pa3HbIX THUIIOB,
YMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(OpPMAINH, KPUTHIECKH OIEHUBAThH
Y MHTEPIPETUPOBATH HH(OPMALIHIO, TOTyYaeMYIO U3 Pa3IMYHBIX HCTOYHHUKOB.



COJEP)KAHUE OBYYEHUA
11 KJIACC

Pa3zpnen 4. DuekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoe mouie.
Bekrop MarHuTHOM wWHAyKuuu. [IpuHOMI Cynepno3suuuy MarHUTHBIX MOJed. JInHuM
MarHUTHON MHIyKLUH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (TIPSIMOTO NMPOBOJHHUKA, KATYIIKH U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenia, e€ HampaBieHHE W MOAYJb. J[BI)KEHHE 3apsiKEHHOM YacTHUIIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cunbl Jlopenma.

MaruautHoe nose B BemecTse. deppoMarHeTuky, napa- ¥ IMaMarHeTHKH.

TexHnueckue ycTpoiicTBa M TEXHOJOTHUYECKHE MPOLECCHI: MPUMEHEHHE MOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOJBUraTeNlb SIKOOU, YCKOPUTEIU
AJIEMEHTaPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMA MAarHUTHOTO TIOJsSI TMOJIOCOBOTO U TOAKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

Kaptuna nuHui MarHUTHOM MHAYKLUMH TOJIS JJIMHHOTO MpPsIMOrO TPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3anmozeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

Habmronenne ABM>XeHUS MTydKa 3J€KTPOHOB B MArHUTHOM TIOJIE.

[IpyHuMI ~ OEHCTBUS  AIEKTPOM3MEPUTEIBHOTO MpUOOpa MarHUTORJIEKTPUUECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npaKkmuKym.

HccnenoBanne MarHuTHOTO TOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

HccnenoBanue 1elCTBUS TOCTOSIHHOIO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl AMiepa.

N3yueHue 3aBUCHMOCTH CUIIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenre MarHUTHOM UHIYKIIMKA Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. InekmpomazHumuan uHOYKuu.

SIBnenue anekTpoMarHuTHOW MHAYKUMHU. IloTok BekTopa MarHuTHOM MHAYKIMH. D/C
MHAYKIHUH. 3aKOH 3JeKTpoMarHuTHol nHaykuun ®apanes. Buxpesoe anekrpudeckoe mnode.
Toku dyko.

O/J1C uHAYKIMY B IPOBOAHUKE, JBUKYIIEMCS B OTHOPOTHOM MarHUTHOM I10JI€.

[IpaBuio Jlenna.



WunyktuBHOCTh. KaTyllka MHIYKTUBHOCTM B ILIENM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHAYKIIUH.

DHeprust MarHUTHOT'O TOJISl KATYIIKU C TOKOM.

DNIEKTPOMArHuTHOE TOJIE.

TexHnyeckue ycTpoiiCTBAa M TEXHOJIOTMYECKHE IIPOLECCHl: HWHAYKIHMOHHAs IE€4b,
COJICHOMJI, 3aIIUTa OT MIEKTPU3ALMH TEN IIPU JBUKECHUY B MATHUTHOM I10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenue sBaeHUS 371€KTPOMarHUTHOM UHIYKITUH.

Hccnenosanue 3aBucumoctd D/1C MHAYKIUM OT CKOPOCTH M3MEHEHHMS MarHMUTHOTO
MIOTOKA.

IIpaBuio Jlenua.

[Tamenne MaruuTa B aJIOMHHHEBOM (MEIHOM) TpyoOe.

SIBneHne caMOMHIYKLUU.

Hccnenosanue 3aBucumoctd IIC caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUS CUJIbI TOKA
B LICIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

HccnenoBanue siBIEHUS 2IEKTPOMArHUTHON UHAYKIIHH.

Onpenenenrie UHAYKIMHA BUXPEBOI'O MarHUTHOTO MOJIS.

HccnenoBanue siBIEHNUS CAMOMHTYKIUH.

CO6opka Moz€eH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pean 5. Kojedanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cucrema. CBoOOAHbBIE KOJIEOaHUS.

I'apmonnueckue konebanusa. KuHemarndeckoe W JUHAMHUYECKOE  OIHCAHHE.
DHepreTMYeckoe OIMCAHHWE (3aKOH COXpaHEHMs MEXaHUYecKOoW »sHepruu). BriBojg
JUHAMUYECKOTO OMNMCAaHUS TapMOHUYECKHUX KOJEOAHMH W3 MX OSHEPreTU4eckoro u
KMHEMaTHYEeCKOTO OMUCAHUSI.

Ammuutyna u ¢aza konebanuii. CBs3b aMIUTUTYBI KOJIEOAHHH HCXOJHON BETHMYUHBI C
aMIUTUTyIaMH KoJieOaHui €€ CKOPOCTH U YCKOPEHHS.

Ileppon w dactora KoneGanuit. Ilepuox ManbIX CBOOOAHBIX  KoJeOaHUM
MaTeMaTH4eCcKoro MastHuka. [lepuosa cBoOOIHBIX KojeOaHHH MPY>KUHHOI'O MasiTHUKA.

[lonsTe o 3aryxaromux KosiebaHusX. BboiHyXIneHHble KonebaHus. Pe3zoHaHc.
Pe3onaHcHas kpuBas. BinusHue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJIEOaHMS.

TexHnyeckue ycTpoHCTBa U TEXHOJIOTMUECKUE MPOLECCHI: METPOHOM, 4achl, Kadeiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3amnuce K01e0aTeLHOrO ABMKEHUS.

HaGmionenne He3aBHCHMMOCTH TIepHOJa MalbIX KoOJNEeOaHWH Tpy3a Ha HUTH OT
aAMIUIUTY B

HccnenoBanue 3aTyxaromux KojeOaHMH M 3aBHCHMOCTH IepHofa CBOOOIHBIX
KoJIeOaHUH OT COIIPOTUBIICHMS.



HccnenoBanue koneGaHuil Tpy3a Ha MAacCHUBHOM MpyXHHE C IIeNbi0 (OPMUPOBAHUS
MpeicTaBIeHUI 00 UaeanbHON MOJIENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NIPU KOJIeOaHUsIX rpy3a Ha MpYy>KUHE.

HccnenoBanue BEIHYKIIEHHBIX KOJICOaHUH.

HaGnronenue pe3onaHca.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomot, nPAKMUKyMm.

N3mepenue neprosia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U MPYKMHHOTO MasiTHUKOB.

N3yyenue 3aKk0HOB ABMKEHUS Teja B X0/1€ KosieOaHUI Ha yIPyroM IHoJBece.

N3yueHue NBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeoOpazoBaHme YHEPTUU B MPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaOIUX KOJIeOaHUM.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnekmpomaznummnsle Koa1edanus.

Konebarenpapiii kOHTYp. CBOOOIHBIC AIIEKTPOMATHUTHBIE KOJICOAHUS B HIICATHBHOM
kosnebaTtenbHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYABI 3apsja KOHIEHcATopa ¢
aMIUTUTYI0M CHUIIbI TOKA B KOJIEOATEIBHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTUU B UCATLHOM KOJIe0aTeIbHOM KOHTYpE.

3aTyxaromue 3JIEKTPOMarHUTHbIE KoJjieOaHMs. BBIHYXIE€HHbIE 3JIEKTPOMArHUTHbBIE
KoJ1e0aHus.

[lepemenHbIli TOK. MOIIHOCTP NMEPEMEHHOTO TOKAa. AMIUIUTYJAHOE U JIEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAMPSDKEHUS MIPU Pa3INdHOM (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa
OT BpEMEHH.

CuHycoujanbHblil NepeMeHHbI TOK. Pesuctop, KOHAEHCAaTOop M  Karyllka
MHAYKTUBHOCTH B LIENIM CHHYCOMJAJbHOI'O NEPEMEHHOr0 TOKa. Pe3oHaHc TOkoB. Pe3oHaHC
HaIIpSHKEHUN.

WNneanvubrii  Tpancpopmarop.  IlpomsBoacTBo, mepemada W TOTpeOJICHHE
JIEKTPUUECKON SHEPTUN.

DKOJIOTUYECKUE PUCKH NTPU IPOU3BOACTBE 3JIEKTporHEprun. KyapTypa ucnoiab3oBaHus
AJIEKTPO3HEPIHH B IOBCEAHEBHOMN KU3HMU.

TexHnyeckue ycTpocTBa M TEXHOJIOTMYECKUE IPOLIECCHI: DJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUHU 3JIEKTporepeaay.

Hemoncmpayuu.

CBOOOIHBIC AIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHCHMOCTB YaCTOThI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTU U €MKOCTH KOHTYPA.

OcmorpaMmbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

['enepatop He3aTyXarONMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 3eKTpOMarHUTHOT'O Te€HepaTopa.

BrIHyK€HHBIE CUHYCOMIaJIbHBIE KOJIEOaHUsI.

Pe3ucrop, karymika MHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHnc npu mocnenoBaTeIbHOM COEAMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU
Y KOHJEHCATOopA.

YcTpolCcTBO M IPUHLIMI AEMCTBUS TpaHChopMaTopa.



Monenb TUHUY STEKTPOIepe1adH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

Nzyuenue tpanchopmatopa.

HccnenoBanue  mepeMEHHOrO0 TOKAa  4Yepe3  IOCIEAO0BAaTENbHO  COECIUHEHHBIE
KOHJEHCATOP, KaTyIIKy U pE3UCTOP.

Habnronenue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHu4ueckrue BOJIHBI, YCIOBUSL UX pacmpocTpaHeHus. [lomepednsie U mpoaoabHbIE
BOJHEL. [lepuoJ, CKOpOCTh pacmpocTpaHEHUs W JJIMHA BOJHBL CBOWCTBA MEXaHMYECKUX
BOJIH: OTpake€HHe, MpeloMIIeHNE, HHTephEpEeHIINs U AUPPAKIIHS.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYIKAIOLIEH CPEebl.

DNEKTPOMArHUTHBIC BOJHBL. Y CJIOBHS M3JIyYCHUS JICKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTAIIHSI BEKTOPOB B DJIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa AJNIEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, IMpeIOMIICHHE, MOJsIpu3alus,
uHTephepeHrs u qudpaKimsl.

[Ikana 371eKTpOMarHUTHEIX BOJH. [I[puMeHEHHNE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIMITBI paANOCBs3U U TeneBuAcHU. Pagunomokarus.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYeCKHE YCTPONWCTBA U MIPAKTHYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC HHCTPYMEHTBI,
pamap, paaMONPUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meub, ympTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEIIUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpPOCTPAHEHNE MONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmronieecs Teno kak MICTOUYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HaGmronenue otpakeHus U IPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue untepdepeHnu u AUPpaKkiuu MEXaHHUECKUX BOJH.

AKYCTHYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KoJIeOaHU.

HccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE, MPEIOMIICHUE,
nossipu3anus, Judpakius, HHTepdepeHIms.

O6nHapy>xeHrue nHPPaKpPacCHOTO U YIbTPA(PHOIECTOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npaKkmuxym.

N3ydenne napameTpoB 3BYKOBOU BOJTHBI.

N3yyenne pacnpocTpaHeHHUs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpamonnHENHOE pacpoCTpaHEHHE CBETA B ONHOPOAHOM cpene. Jlyu cBera. Toueunsiit
HMCTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaykeHUs cBeTa. [locTpoeHue n300paxxeHuil B MIOCKOM
3epkane. Ceprudeckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHHS cBeTa. AOCOJIOTHBIM IOKa3aTeb
npenomiieHusa. OTHOCUTENbHBIA MOKa3aTelb mpenoMieHus. [1ocToOSHCTBO 4acTOThl cBETa U
COOTHOIIEHUE [JIMH BOJIH IPU TEPEXOJE€ MOHOXPOMATHYECKOIO CBETAa 4Yepe3 TI'paHHUIly
pazzena JByX ONTUYECKUX CPEl.

Xon myueit B npusme. ucnepcus ceeta. CioxkHbIM cocTas Oenoro cera. L{ser.

IlonHoe BHyTpeHHee oTpakeHue. IlpenenpHBII yros MOJHOTO BHYTPEHHETO
OTpa’kKECHUH.

Cobwuparonue ¥ paccewBaroIue JUH3BI. ToHKas nuH3a. DOKYCHOE PACCTOSHHE M
ONTUYECKass CWJIa TOHKOM JIMH3bL. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSIHUSI TOHKOM
ceprudecKoit TMH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO MTOKA3aTeNsl MPETOMIICHHS.

dopmyJia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox Jyda, NpOIIEIUIEro JMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ IJTaBHOW ONTHYECKOU
ocu. [TocTtpoenune n300pakeHN TOUKKU U OTpe3Ka NPSIMON B COOMPAIOIIMX U PACCEUBAIOLINX
JIMH3aX U UX CUCTEMAaX.

Onrtuyeckue npudbopsl. Pa3pematomas ciocoOHOCTh. ['11a3 Kak onTHveckast CUCTeMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas ontuka. Hutepdepenius cera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaONIO/IeHNsT MaKCUMYMOB M MHUHUMYMOB B HHTEPGEpPEHIMOHHOW KapTHHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMeps! KilaccnyecKkux HHTEPPEPEHIUOHHBIX CXEM.

Hudpakuus csera. JludpakumonHas pemérka. YciaoBue HAOMIONEHUS TJIaBHBIX
MaKCUMYMOB IIPH MaJ€HUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLECChl: OYKH, JyNa, MEPUCKOII,
¢doroanmapar, MHUKPOCKOII, NMPOEKIMOHHBIA ammapar, MPOCBETICHHE OINTHKH, BOJOKOHHAsS
OITHKA, TU(PPAKIIMOHHAS PEeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue npeinoMieHus CBETA.

HabmioneHne momHoOro BHyTpEHHETO OTpaskeHHst. Moienb CBEeTOBOIA.

HccnenoBanue Xxoaa CBETOBBIX ITyYKOB YEpPE3 IUIOCKONAPAJUIENBbHYIO IIJIACTHHY U
MIPU3MY.

HccnenoBanne CBONCTB M300pakeHUH B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue unatepdepeHym cBera.

HaGnroneHre 11BETOB TOHKUX MJIEHOK.

Hab6monenue nudpakuuu ceera.

N3yuenne nudpakiimOHHON PEIIETKH.

HaGmonenue qudpakiinOHHOTO CHIEKTpa.



Habnronenue aucnepcuu cBeTa.

Habmronenue nonsipusaiiu cBera.

[IpumeHeHue MoasIPOUIOB I U3yUCHUS] MEXaHUUECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npaKkmuxym.

N3mepenue nokasaresns NpesoMIICHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pPAcCTOSHUS OT BelecTBa (Ha MpuUMeEpe
KUIKUAX JIMH3).

N3mepenue poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[TomydeHnne n300paxeHusi B CHCTEME U3 TUIOCKOTO 3€pKaJia U JIMH3HI.

[TomydeHnue n3o0paxeHus B cHCTEME U3 IBYX JTUH3.

KoHcTpynpoBaHnue TenecKONMMIeCKUX CUCTEM.

Ha6monenue nudpakumn, nHTEphEpEHIINN U TOJIIPU3AIIU CBETA.

N3ydenue nosspuzannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

Nzydenne naTepepeHIINy JIa3epHOTO U3ITyUICHUS HA IBYX IIEISX.

HabGmronenue aucnepcum.

Ha6mronenue u uccnenoBanne 1uppakiiMOHHOTO CIEKTPA.

N3mepenue 1IMHbI CBETOBOM BOJIHBI.

[TorydeHne criekTpa U3IIy9eHUs CBETOINO A TIPH ITOMOIIH TU(DPAKIIMOHHON PEIIETKY.

Pa3znen 6. OcHOBBI cienMaIbHOM TEOPUM OTHOCUTEJILHOCTH.

['panuIel MPUMEHUMOCTH KJIaccHuYecKoil MexaHuku. [locTynaTel cienuanbsHOl TeOpUun
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW uHTepBai. [IpeoOpasoBanust Jlopenma. VYcioBue
NPUIUHHOCTU. OTHOCUTEIIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHU U COKpAICHHE
JUTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MACCHI C PHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHS TTOKOSI.

TexHudeckne yCcTpOWCTBa U TEXHOJOTHUYECKHUE MPOIIECCHI: CITyTHUKOBBIE MPUEMHHKH,
YCKOPHUTENH 3apSKEHHBIX YaCTHII.

Y4eHn4ecKuil SKCIIEpUMEHT, Ja00opaTOpHbIe pabOThl, MPAKTUKYM.

Onpenenenrie UMIYyIbCA M DHEPTUU PENSATUBUCTCKHX dacTull (o doTtorpadusm
TPEKOB 3aPsHKEHHBIX YaCTULl B MATHUTHOM TI0JI€).

Paznen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckyaapno-6onnoeoit oyanusm.

PaBHOBecHOE TeIUIOBOE M3IIyueHHE (M3TydeHHE aOCONIOTHO UYEPHOro Teja). 3aKoH
cMmeleHus Buna. ['unoresa Ilnanka o kBaHrax.

®DOTOHBI. DHEPTUS ¥ UMITYJIBC (HOTOHA.

®oroapdexr. Omnbitel A. I'. CroneroBa. 3akoHbl ¢(oTodddexTa. YpaBHEeHUE
Ouinmreitna s Gorodddexra. «KpacHast rpanuna» Gporodddexra.

JlaBnenue cBera (B YAacCTHOCTH, JABJICHHWE CBeTa Ha a0CONIOTHO MOTJIOMIAIOIIYIO U
a0COIOTHO OTpaxkarolyto nmosepxHocts). OmnbiThl [1. H. JleGenena.



BounHoBbIe cBolicTBa yactull. Bonnel ne bpoiinst. [{nuHa BonHbl Ae bpoitist u pazmepsl
obnactu JoKanu3aluM ABWXKYyLIeics dvactunsl. KopmyckynspHO-BOIHOBOM — yanu3Mm.
Judpakiys 3JeKTPOHOB HAa KpUCTaIaX.

Crnenuduka wu3mMepeHuit B Mukpomupe. COOTHOIICHHS  HEONpeneIEHHOCTEH
I'eitzenOepra.

TexHuyeckue  ycTpolcTBa M TEXHOJIOTMUECKHME  IIPOLIECCHI:  CIEKTPOMETP,
(dhoTosneMeHT, HOTONATUNK, TYHHETBHBI MUKPOCKOII, COJTHEUHAs OaTapesi, CBETOIHOI.

Hemoncmpayuu.

®oTo3(deKT Ha yCTAaHOBKE ¢ IMHKOBOU IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo0 GpoTo3pdekra.

HccnenoBanue 3aBUCUMOCTH COIPOTHUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npakmuxym.

Hccnenosanue goropesucropa.

N3mepenne noctossHHOM [1nanka Ha ocHOBe nccienoBanus Gpotordpdexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMOJ, OT HANPSIKEHUS.

Tema 2. @uzuxka amoma.

OnbITHI IO WICCIIEIOBAHHUIO CTpOeHUs aToma. [imanerapras mozaens atoma Pesepdopna.

IToctynats! bopa. M3nydyenue u norsiomeHne (OTOHOB NMPH MEpexoie aToMa ¢ OJJHOTO
YPOBHS DHEPIUH HA JPYTOM.

Bunsl ciektpoB. CriekTp ypOBHEHN 3HEPruy aToMa BOJIOPOJIA.

CrioHTaHHOE W BBIHYXKIECHHOE M3JTyueHue ceta. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPAJbHBIA aHAIU3
(cmiekTpockor), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HabmroneHne nuHeHyaThIX CIIEKTPOB.

Y CTpOoUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOLIUX YACTULL.

Onpenenenye JUIMHBI BOJIHBI JIA3EPHOTO U3JIy4YECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npaKmuKym.

HaGmronenue muHeRyaToro crexTpa.

HccnenoBanue cnekrpa pa3peXEHHOIO AaTOMapHOro BOJIOpPOJAa M U3MEpEHHE
noctostHHOM Punbepra.

Tema 3. Duszuka amomHo20 A0PaA U I1EMEHMAPHBHIX YACHMUY,.

Hyxnonnass moxmens simpa ['eiizenOepra—lBanenko. 3apsan sapa. MaccoBoe YuCIIO
sanapa. M3oTonsl.

PagnoaktuBHOCTh. Aub(a-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacna.
I'amma-usiyuenue.

3aKkOH paJuOaKTHBHOIO pacnaaa. PannoakTuBHbIE HM30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIETO M3Iy4YeHUs. DBinsHMe paguoakTMBHOCTH HAa JKUBBIE OPTraHU3MBI.
EcrectBenHslit ¢poH nznmyuenus. Jlozumerpus.



DHeprus CBA3U HYKIOHOB B sipe. Anepubie cunbl. Jledekt Macchl sapa.

Snepusie peakuuu. Jlenenne u cuHTe3 sAnep. SnepHele peakTophl. [IpoGrembl
YIPaBISIEMOTO0 TEPMOSIEPHOTO CHHTE3a. OJKOJOTHYECKHE aCMEeKThl PAa3BUTHUS SICPHOMN
SHEPIeTHKHU.

Mertoabl perucTpaluy U UCCIISI0BAHUS 3JIEMEHTAPHBIX YaCTHII.

@yH/1aMeHTaJIbHbIE B3auMoAeiicTBUs. bapuoHbl, Me30HbI U JienToHbL. [IpencraBnenue
o CranmaptHoit Mmozenn. KBapk-TJIFOOHHAs MOJIEIb aIpOHOB.

®dusuka 3a npeaenamu CtannapTHod mojenu. TémHas Matepust U TEMHas SHEPTHsl.

EnuncTBO (DM3nvecKoit KapTHHBI MUpA.

TexHUUeCKUe YCTPOICTBA M TEXHOJOIMYECKHME MPOLECCHl: JO3UMETpP, Kamepa
Bunbscona, snepHbIi peakTop, TEPMOSIEPHBI peakTop, aromMHas OomM0a, MarHUTHO-
pe3oHaHCHast ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusim).

HccnenoBanue pagnoakTUBHOTO (hOHA C UCTIONB30BAHUEM JI03UMETPA.

Nzyuenune normnoieHus: 6eTa-4acTull aIFlOMUHAEM.

Pa3zgea 8. DiieMeHTBI AaCTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTUSL  acTpoHOMHUH. [IpukiagHoe W MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHUMOCTH 3aKOHOB (U3HMKH IJIsi OOBSCHEHUS MPUPOJBI KOCMUUYECKHX
00BEKTOB.

Meroasl acTpOHOMHUYECKUX HcciieqoBaHUN. COBpEMEHHbBIE ONTHYECKUE TEJIECKOIBI,
paanuoTeNIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUS.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, SpKue 3BE3/IbI, IIAaHETHI, HX BUANMOE JIBHKCHUE.

Conneunas cuctema.

Connne. Conneunas akTUBHOCTh. McTounuk snepruu ConHia v 3BE31.

3BE31bI, WX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE3/IBI TJIABHOM TMOCIIEIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCThHY
JUIs 3BE3] TJIABHOM TOcienoBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE371. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUU U 3BoJtoMK COJIHLA U 3BE3]T. DTallbl )KU3HU 3BE3 /.

Mneunsiii [Iyte — Hama ['anakTtuka. [lonoxkenune n auxenue ConHua B [anmaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SIAPAX TAJIAKTHK.

Bcenennas. Paciunpenue Beenennoii. 3akon Xa060mna. Paz6eranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyuyeHue.

MacmtaOHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie nmpo0iemMbl aCTPOHOMUH.

Yyenuueckue naonrooenus.

HaGmionenus 3BE€3mHOrO HebGa HEBOOPYKEHHBIM TJIa30M €  HMCTOJIB30BAHHEM
KOMITBIOTEPHBIX TPHIOKEHUN I ONpENeJICHUs TOJIOKEHUsT HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOIYIIAPUS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon JIyHbl, TIaHET, TYMAaHHOCTEN U 3BE3IHBIX CKOTUICHHA.

Du3nYeCKU MPAKTUKYM.



CrocoObl  u3MepeHus: (PU3UYECKMX BEIUYMH C KCIOIB30BAaHHMEM aHAJIOTOBBIX U
M(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUNKOBBIX CUCTEM. AOCOIIOTHBIE
U OTHOCHUTENbHBIE MOTPEIIHOCTH W3MepeHuil ¢u3nyeckux BeauuuH. OIEeHKa TpaHUI]
IIOTPEIIHOCTEMN.

[IpoBeneHrne KOCBEHHBIX W3MEPEHUH, HCCIIEIOBAaHUA 3aBHUCHMOCTEH (pu3MUecKux
BEJIMYMH, ITPOBEPKA MPEIOKEHHBIX TUIIOTE3 (BHIOOP U3 pabOT, OMUCAHHBIX B TEMATUYECKUX
pasnenax «Y4YeHUYeCKU IKCTIEPUMEHT, J1a00paTOPHBIE pa0OThI, TPAKTUKYM) ).

O06o0maroniee NoBTOpPeHUeE.

OO6oOmeHne M cUCTeMaTH3alUsl COAEp)KaHUS pa3fenoB Kypca «MexaHUKay,
«MonekynsipHast Gu3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «KonebaHus 1 BOTHB,
«OCHOBBI CMENHUATbHOW TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas ¢usnuka», «IIEMEHTHI
aACTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢usukun m acTpOHOMHUM B HKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIMAIILHON M
THYECKOW cepax NesTeNbHOCTH YeJIOBEKa, POJIb U MeCTO (U3UKM U acCTPOHOMHUH B
COBPEMEHHOM HAay4YHOM KapTHHE MHpa, 3HAYCHHE OIMUCATEIBbHOM, CHUCTEMATHU3UPYIOLIEH,
OOBSCHUTEIIBHOW M TPOTHOCTHYECKOW (PYHKIWN (PU3NUECKOW TEOpPUH, POJb (PU3MUecKou
Teopuu B (POPMUPOBAHHUH MPEICTABICHUNA O PU3NYECKOM KapTHUHE MHPa, MECTO (HU3HUUECKON
KapTUHBl MHUpPa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTAaBICHUI O
IIPUPOJIE.

MesknpeaMeTHbie CBA3H.

Nzyuenne kypca ¢usuku yriayOiaéHHOro ypoBHa B 11 Kiacce OCYIIECTBISIETCS C
y4E€TOM COJEpKATEeJIbHBIX MEXIIPEAMETHBIX CBfA3€Hl ¢ KypcaMH MaTeMaTHKH, OWOJIOTHH,
XUMUH, Teorpa(uu 1 TEXHOJIOTHH.

MesicnpeOmemmnvle noHAmMuUA, CEA3ZAHHbLIE C U3YYEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAy4YHBIA (akT, rumnote3a, (usuveckas BEeTUYMHA, 3aKOH, TEOpHS,
HaONIO/IEHNE, OSKCIIEPUMEHT, MOJEIHPOBAHHE, MOJElb, HU3MEpPEHHE, MOrPEUIHOCTH
M3MEPEHUH, H3MEPUTEIBHBIC TPUOOPHI, IU(poBast 1adopaTopws.

Mamemamuxka: penieHUEe CUCTEMBbl ypaBHEHUH. TpuroHomeTpuyeckue QYHKIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO. BEKTOpHI
U UX TNPOEKIMH Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB. IIpom3BoJHBIE 371EMEHTApHBIX
¢bynkuii. [IpusHaku mogo0us TPEeyrojabHHUKOB, OMpENEICHHUE IIOMAAN MIOCKUX (Uryp u
o0BEMa Tel.

Buonozua: >nexTpuyecKe SIBICHUS B KUBOW MPHUPOJE, KoJeOaTeNbHbIe TBUKCHUS B
KUBOW  TPUPOAE, DOKOJOTMYECKUE PUCKM IPU  MPOU3BOACTBE  DJIEKTPOIHEPIHUH,
3JEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY’KAIOIIEW Cpenbl, YJIbTPa3ByKOBas JIUAarHOCTUKAa B
MEJIULIMHE, ONTUYECKHUE SIBJICHUS B )KUBOW MIPUPOJIE.

Xumusa: cTpoeHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pa30BaHuUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eocpachua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py, (oTochEMka
3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHHE MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
AJeKTpoABUrarenb SIkoOu, reHepaTop NEPEMEHHOTO TOKAa, WHIAYKIMOHHAs I€4b, JIMHUU



3JEKTpoNepeiay, dSJIEKTPOABUTATENb, paaap, pPaJgUONPUEMHUK, TEJIEBU30p, AaHTEHHA,
tenedon, CBU-neus, ynbpTpa3BykoBasi AMAarHOCTHKA B TEXHUKE, MPOCKIMOHHBIN ammapar,
BOJIOKOHHAsI ONITHKA, COJIHEYHAsi OaTapes, CIIyTHUKOBbIE IPUEMHUKH, sIIEpHAsi SHEPTeTUKA U
9KOJIOTMUYECKHE aCTEKThI eé pa3BUTHS.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHMAJIMYHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro npeamera «®DHU3MKa» JTOIKHBI
OTpakaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIONTUXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEH MO3MLIMEN JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlWW, ITO3UTUBHBIX
BHYTPEHHUX YOEXJACHHH, COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHUHCKOIO
o0111ecTBa, pacIMpeHUe )KU3HEHHOTO OIBITA U ONbITA JIEATEILHOCTH B IPOLIECCE Pean3aluu
OCHOBHBIX HalpaBJICHUI BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPasKAAHCKOr0 BOCIIHTAHUSA:

e CQOPMHUPOBAHHOCTh TPAKJAHCKOM NO3MLMU OOYyYaroIIerocss Kak aKTHUBHOTO M

OTBETCTBEHHOT'O YJIEHA POCCUICKOro 00IIECTBa;
® IpUHATHE TpaJULIMOHHBIX o011e4eTI0BeYeCKUX I'YMaHUCTHYECKHUX U
JEMOKPATUYECKUX LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JAESITENIbHOCTh B MHTEpECAX IPaskJaHCKOro O0IIeCTBa,

y4acTBOBaTh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

® YMEHHE B3aMMOJEHCTBOBATh C COLMAJIBbHBIMM HMHCTUTYTaMU B COOTBETCTBHM C MX

(GYHKIMSAMU U HA3HAUYECHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JESITEIBHOCTH.
NATPHOTHYECKOT0 BOCTIMTAHUS:
¢ c(pOPMHUPOBAHHOCTh POCCUHCKON I'pakJaHCKON UCHTUYHOCTH, TaTPHOTU3MA,;
® [ICHHOCTHOE OTHOIIEHHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM POCCUMCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
® c(pOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, 3THYECKOI0 MIOBE/ICHUS;
® CIIOCOOHOCTh ~ OLIEHMBATh CUTYallMl0 W NPUHUMATh OCO3HAHHBIE pEIEHMUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JIESITEIbHOCTH YUYEHOTO;
® 0OCO3HaHMUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAYLIETO.
3CTEeTHYECKOI0 BOCIIMTAHMSA:
® 3CTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas AICTETUKY HAY4YHOI'O TBOPYECTBA,
HpUCYLIETO (PU3UUECKOM HayKe.
TPYAOBOr0 BOCIIMTAHHSA:
® UHTEPEC K Ppa3iIMuHbIM cpepaM MpophecCUOHATBHON IEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOM W TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynayuiel npodeccuu 1 peaar30BbIBaTh COOCTBEHHbIEC XKU3HEHHBIE IUIAHBI,
® TOTOBHOCTh U CIIOCOOHOCTBH K 00pa30BaHUIO0 U caMOOOpa30BaHUIO B 00J1acTH (PU3UKU
Ha MPOTSHKEHUN BCEl KU3HMU.
JKO0JIOTHYEeCKOr0 BOCIIMTAHMSA:



¢ c(pOPMHUPOBAHHOCTH 3KOJOIMUYECKOW KYJIBTYPbI, OCO3HAHUE II00ATBHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIeM;

e [JIAHMPOBAHUE U OCYILECTBICHHUE JICHCTBUI B OKpY’KalOLIel cpesie Ha OCHOBE 3HAHUS
1esiel yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

® pacCIIMPEHUE ONbITa JESITEIBbHOCTH HKOJOIMYECKOW HAaNpaBIEHHOCTH Ha OCHOBE
UMEIIUXCcs 3HaHUH 1o pu3mke.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

¢ chOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

® OCO3HAHUE LIEHHOCTH HAy4HOH MAESITEeNIbHOCTH, 'OTOBHOCTh B IPOILECCE H3yUEHUs
(GU3UKN  OCYIIECTBIATH MPOEKTHYIO M  HCCIEIOBATEIBCKYIO JIEATEIIEHOCTh
WHAMBUYaJIbHO U B IPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHbIe YHHBepPCAJbHbIE YUeOHbIe JelcTBUSA
ba3oBble Jlornyeckue 1eMcTBHA:
® CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYaJIU3UPOBATh MPOOIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;
® OTIPE/ICIATH LIENHU IATEIBHOCTH, 331aBaTh ApaMETPhl U KPUTCPHH UX TOCTYIKCHHS;
® BELIBIISITH  3aKOHOMEPHOCTH M TNPOTHUBOPEYMST B PAacCMaTpUBACMBIX (PHU3MYECKUX
SIBJICHUSX;
e pa3pabaTeiBaTh IUIaH peEHmIeHHs NpoOneMbl ¢ y4ETOM aHaIM3a HWMEIOLIUXCS
MaTepHaNbHBIX U HEMAaTEePUAIBHBIX PECYPCOB;
® BHOCUTH KOPPEKTHUBHI B ICATEIBHOCTD, OICHUBATh COOTBETCTBHE PE3YNIBTATOB IIETISIM,
OLICHUBATh PHCKH MOCIIEICTBUI NI TEITLHOCTH,
® KOOPJMHHUPOBATh W BBIMOJIHATH PAa0dOTy B YCIOBHSX PEATbHOTO, BUPTYyaJbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.
Ba3oBble nccienoBaTebCKue 1eHCTBUSA:
®BJIAZICTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMH TOHATHSAMH M METOJAaMHU
¢du3nueckoil Haykw;
® BJIaZICTh HABBIKAMHM Y4e€OHO-MCCIICIOBATEILCKOM M TPOEKTHOW JEeATENTbHOCTH B
o0nactu (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOHUCKY
METOJIOB peIleHHs 3a1ad (pU3NYecKoro coaepKaHus, MPUMEHEHHIO Pa3IMYHBIX
METOJIOB IO3HAHMS;
® BJIAJICTh BUJIaMH JESTEILHOCTH 1O TIOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIIH,
npeoOpa3oBaHUIO M IPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CUTYAIHsIX, B TOM YHUCIIE
IPY CO3JIaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DPU3UKH;



® BLISIBJIATh TPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaIM3MpPOBATh 3a/lady, BBIABUTATH
rUnoTe’y e€ pelieHus, HaXOAWTh apryMeHThl Ui JI0Ka3aTeIbCTBAa CBOMX
YTBEPXKICHHIA, 3a7aBaTh IApaMETPbl M KPUTCPUH PEIICHUS;
® AaHAJIM3UPOBATh TOJYYCHHBIC B XOJI€ DCIICHHS 3aJa4d pPe3yJIbTaThl, KPUTHUECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;
® CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3a]]aui B 00pa30BATEIbHON NESITEITLHOCTH,
B TOM YHCJIC TIPH U3YICHUH (DHU3HKHY;
® 1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATH IPHOOPETEHHBIN OTIBIT;
e yMETh  NIEPEHOCHUTh 3HAaHUS 1O  (QHU3MKE B  MPAKTHUECKYI  00JIacTh
KHU3HENIEATEIIbHOCTH;
® YMETh UHTCTPUPOBATH 3HAHUS M3 PA3HBIX NMPEAMETHBIX 00JIaCcTeiH;
® BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OPUTHHAIBHBIC ITOIXO0JIBI H PEIICHUS;
® CTaBUTh MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.
Pabora ¢ undopmaunmeii:
® BJIaJICTh HABBIKAMH IOJYYCHHS WHGOpMANUA (U3HUECKOTO COJIEP)KAHUS W3
UCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSTENFHO OCYIIECTBIATh IOUCK, aHAIU3,
CHUCTEMATH3AIMI0 ¥ HMHTEPIPETAIUI0 WHPOPMAIUU PA3IUYHBIX BHIOB U (POpM
NPEJICTABIICHHS;
® OIICHUBATH JIOCTOBEPHOCTh HH(POPMAIINH;
® IICII0JIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pCIICHHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3AlMOHHBIX 3amad C
cobmoeareM TpeOOBaHM DJPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHrs, TPABOBBIX W OSTHUYECKUX HOPM, HOPM HWH(POPMAIMOHHOM
0e30I1aCHOCTH;
® CO3/1aBaTh TEKCThl (DU3MUECKOrO COACpKAHHUS B Pa3IUYHBIX QopmaTax ¢ yd€ToM
Ha3Ha4YeHUs MH(POPMALMU U LIEJIeBON ayJUTOPUH, BHIOMpAs ONTUMAaIbHYIO0 (opmy
NIPEJICTABIICHHS U BU3YaJIH3allHH.
KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe eiiCTBUSA:
® OCYIIECTBISTH OOLICHHE HAa YpOKaX (PU3UKU M BO BHEYPOUHOU JICITEIBHOCTH;
® PACIIO3HABATH MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIlUi U CMATYaTh KOH(IIUKTBL;
® pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOIO TOYKY 3PCHHS C WUCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
® [IOHNMATh ¥ UCIIOJIH30BATh IPEUMYIIIECTBA KOMAHTHON ¥ WHAMBHYaJIbHOMN paboTHI,
® BEIOMpPATh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHUH C YYETOM OOIIUX UHTEPECOB U
BO3MOXXHOCTEH Ka)X/IOTO WICHA KOJUICKTHBA;
® IPUHUMATH [EJIM COBMECTHOW JIESATEIFHOCTH, OPTraHW30BBIBATh M KOOPIMHHPOBATH
NeHCTBUS 10 €€ TOCTMIKEHUIO: COCTABJIATh IUIaH JIEHCTBHM, PACIIPEIENISATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB, OOCYKIaTh Pe3yJIbTaThl COBMECTHOM padoTHI;
® OIICHMBATh KA4yeCTBO CBOEr0 BKJIAJa M KaKJOTO YYaCTHHKAa KOMaHABI B OOIIMH
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;



e [IpeJy1araTh HOBBIE IIPOEKTHI, OLIEHUBATH UJEU C MIO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
® OCYIIECTBISTh MO3UTHBHOE CTpPATETMYECKOE IMOBEACHHE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATE TBOPUECTBO M BOOOpaXKEeHHE, ObITh MHUIIMATHBHBIM.
PeryjsiTuBHbIC YHHMBEpPCcAJbHbIE YUeOHbIE 1eCTBUS
Camoopranu3anusi:
® CaMOCTOSITETTLHO OCYIIECTBIIATH MTO3HABATENBHYIO JICATEIBHOCTh B 007aCTH (DU3UKU U
ACTPOHOMHH, BBISBISATH TNPOOJIEMBI, CTaBUTh WU (HOPMYIHPOBATH COOCTBEHHBIC
3a/1auu;
® CaMOCTOSITENIBHO COCTAaBIIATH IUIAH PELIEHHs pAaCYETHBIX U KAUECTBEHHBIX 3a7ad4, IIaH
BBIIOJIHEHUST ~ MPAKTHUYECKOW paboThl ¢  y4y&€TOM HMMEIOLIUXCS  PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHU;
® 1aBaTh OIICHKY HOBBIM CUTYAaIIHSIM;
® PacIIUPATh PAMKH Y4EOHOTO MTpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHHH;
e IeNlaTh OCO3HAHHBINA BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pelleHue;
® OLICHUBATh IPUOOPETEHHBIN OIIBIT;
e criocoOCTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHHUIO JPYAMIMUA B 00NacTH (HU3HKH,
MOCTOSTHHO IMOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
® 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B 1€ATEIbHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEJISM;
® BJIAZICTh HABBIKAMU ITI03HABATEIbHOW pe(IEeKCHM KaKk OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAaHUN;
® IICTIOJIb30BaTh MPUEMBI pe(IEKCHU s OLEHKUM CUTyallMH, BHIOOpa BEpPHOTO
pelieHus;
® YMETh OLICHUBATH PUCKU M CBOEBPEMEHHO IPUHUMATD PELLEHUS 10 UX CHUKEHUIO;
® IPUHUMATH MOTHBBI M apTyMEHTHI APYTUX IPU aHATN3E Pe3yJIbTaTOB JIEATEIbHOCTH;
® [IpUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA;
® [IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX MIPU aHAJIN3€ PE3YJIbTaTOB JEATEIbHOCTH;
e [IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.
B nporecce 1OCTHKEHUST IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI IO (DU3UKE IS
ypOBHS  cpeaHero  oOmiero  oOpa3oBaHMsl Yy OOYyYarOIIUXCS  COBEPIIECHCTBYETCS
SMOIIMOHANBHBIN UHTEIIEKT, IPEANOoNararoui c(hOpMUPOBAHHOCTH:
® CAMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINPaBJICHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHANBHOHN cdepsl,
OBITH YBEpEHHBIM B ce0e€;
® CAaMOpETyJIMPOBaHMsI,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  YMEHHE  IPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE TIOBEJEHHME, CIIOCOOHOCTh aJaNTHPOBATBCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;



® BHYTPEHHE MOTHUBAIIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTUKEHUIO LIEJU U YCIIeXy,
ONTUMHU3M, HWHULHUATUBHOCTb, YyMEHUE JCHCTBOBaTh, MCXOAS U3 CBOUX
BO3MOKHOCTEH;

® HMIIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIIEHOE COCTOSTHUE JIPYTHUX,
YUYUTHIBATh €r0 MPU OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO W
COTIEPEKUBAHUIO;

® COIIMAIbHBIX HABBIKOB, BKIIIOYAIONIMX CIHOCOOHOCTh BBICTPAUBATH OTHOIICHHUS C
JIPYTHUMH JIIOJIbMU, 3200TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHL

IMPEAMETHBIE PE3VJIBTATDI
K xonmy oOyuenust B 11 Knacce mpeaMeTHBIE DPE3yJNbTaThl Ha YriayOJEHHOM YpOBHE
JIOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHHIA:
® [IOHUMATh pPOJIb (DU3UKH B SKOHOMUYECKOW, TEXHOJIOTMYECKOW, COLMAIBHOW U
ATUYECKOHU cepax AeATeNIbHOCTU YeJI0BEKa, POib U MECTO (PM3UKU B COBPEMEHHOU
HAay4yHOM KapTUHE MHUpPA, pPOJIb AaCTPOHOMHMHM B IIPAKTHUECKON [JEATEIbHOCTH
YeJIOBEKa W JAJbHEHNIEM  HAayYHO-TEXHMYECKOM  pa3BUTHH,  3HAYCHHE
OTMCATEIHHOM, CHUCTEeMATU3UPYIONMIEH, OOBSICHUTEIPHOM W MPOTHOCTHYECKOM
GyHKIMH (QHU3MUECKOW TEOpHUH — DIIEKTPOAMHAMHUKH, CIICUAIBLHOW TEOpUHU
OTHOCHUTEJIbHOCTH, KBAHTOBON (PM3UKH, POJIb (PU3HUECKON TeOpUH B OPMHUPOBAHUH
NpeCTaBICHUN 0 PU3HMUECKOM KapTHHE MUPA, MECTO (PU3MUECKOM KapTHUHBI MUpPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTaBICHUI O IPUPOJIE;
® pa3nMyaTh YCJIOBUS NPUMEHUMOCTH MoAenell (U3MYeCKuX Teld M IPOLECCOB
(ABNIEHMI): OJHOPOAHOE JJIEKTPHUUECKOE U OJHOPOJHOE MAarHUTHOE II0Jf,
rapMOHUYECKHE KOJIeOaHUs, MATEMAaTUYECKUI MAasTHUK, UJ€albHbIA IPYKUHHBIN
MasiTHUK, TapMOHHYECKHE BOJHBI, WACAIbHBIA KOJeOaTeNbHBIH KOHTYpP, TOHKAas
JIMH3a, MOJEJIEH aTOMa, aTOMHOTO s1/pa U KBAHTOBOM MOJIEJIM CBETA;
® paznuuaTh yCIOBMs (TpaHMLBl, O0JACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHUMAaTh BceoOUMi xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB WU OTPAHUYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;
® AHAJIM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIC MPOLECCHl U SIBICHUS, UCIOIb3Ys
OCHOBHBIE IIOJIOXKEHHS W 3aKOHBI 3JIEKTPOAMHAMHMKU M CIELUUATbHONM TEOPHUH
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHUs IEKTPUUECKOro 3apsia, cuiia AMiepa, cuia
JlopeHna, 3aKOH 3JEKTPOMarHMTHOM uWHAyKuuH, npaBwio Jlenma, cBsazp DJIC
CaMOMHJIYKLIMU B 3JIEMEHTE JIEKTPUYECKOHN LIENH CO CKOPOCTbE0 U3MEHEHUS CHJIbI
TOKa, TTOCTYJIAThI CIICIIUAIBHON TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);
® QaHAJIM3UPOBaTh U OOBACHATH KBAaHTOBBIE TMIPOLIECCHI W  SIBJICHHUS, HCIIOJIB3YS
MOJIO’)KEHUSI KBaHTOBOW ¢u3uku (ypaBHeHHEe OWHIITEeHHAa a8 Qorodddexra,
IIEPBBII U BTOPOM IMOCTYJIaThl bopa, MPUHIUII COOTHOWIEHHsI HEONPEAEIEHHOCTEN
IeiizenOepra, 3aKOHBI COXpaHEHHUS 3apsJOBOTO U MAcCOBOTO YHCEI U DHEPTUU B
SJICPHBIX peaKIHsIX, 3aKOH PaJUOAKTUBHOIO PACIIaa);



® ONIUCHIBATh  (PU3MYECKHE TMPOLEeCChl W SBJICHUS, HCIONB3YS  BEIHMYUHBI:
HaNPsUKEHHOCTD DJIEKTPUUYECKOTO MOJIA, MOTEHIMAN 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTb IOTCHLMAIOB, JJICKTPOABMKYLIAs CWJIA, MHAYKLIUS MarHUTHOTO IIOJI,
MarHUTHBIM MOTOK, cuia Awmrepa, HHIYKTUBHOCTb, S3JEKTPOJABMKYLIAas CHUJIa
CaMOMHJIyKIIMH, SJHEPTHsl MATHUTHOTO TOJISl IPOBOJAHUKA C TOKOM, PEISTUBUCTCKUN
UMITYJIbC, TIONTHAsl DHEPIUs, HSHEPrus IMOKOS CBOOOJHOW YaCTHUIBL, SHEPTHS U
UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsijl Spa, SHEPTHsI CBA3M S/pa;

® O0BSACHATh OCOOCHHOCTH TNPOTEKAHUS (PU3MUECKUX SBJICHUN: 3JIEKTPOMArHUTHAs
UHIYKIUS, CAMOMHAYKLMS, pE30HaHC, HHTepdepeHuus BOJH, JUpaKIys,
JIUCHepCHsi, IMOJIHOE BHYTPEHHEE OTpakeHUe, (POTOIEKTPUUECKU dPPeKT
(poroaddexr), anbdha- u Gera-pacnaasbl sAep, raMma-u3ITydeHUe siep, PU3ndeckue
IPUHLIUIIBI CIIEKTPAIbHOIO aHAIN3a U paboThl Jla3epa;

® OIIPEAEIATh HANPABJIECHUE MHAYKIIMA MAarHUTHOIO IOJI NPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuibl JIopeHna;

® CTPOUTh M300pa)k€HHE, CO3[aBaeMoe IIJIOCKUM 3€pKajJloM, TOHKOH JIMH30M, U
pacCUUTHIBATh €r0 XapaKTEPUCTHKHY;

® [IPUMEHATH OCHOBOIIOJIAralOUIe aCTPOHOMUYECKUE MOHITHSI, TEOPUHM M 3aKOHBI JJIs
aHanmu3a U O0bBACHEHHS (U3NYECKHX MPOLECCOB, MPOMCXOAIMX B 3BE3AAX, B
3BE3IHBIX CHCTEMaX, B MEXKTaJIAKTUYECKOW CpeJie; JBIMKEHUS HEOeCHBIX Tedl,
SBOIIONNH 3BE31 1 BeceneHnoi;

® [IPOBOJIUTH UCCIIEJOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIWYMH C HCIOJIb30BaHUEM
OpSMBIX HM3MEpPEHHH, TPH OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3ybTaThl MOJTYYEHHONW 3aBHCUMOCTH (DU3MYECKUX BEJIMYUH B BUAE Ipa(HKOB C
y4€TOM a0COJIOTHBIX MOrPEIIHOCTEN N3MEPEHUH, JIeNlaTh BBIBOBI 110 Pe3yJIbTaTaM
UCCIICIOBAHMS;

® IPOBOANTH KOCBEHHBIE H3MEPEHMs (U3MUECKUX BEJIWYMH, NPU 3TOM BBIOMPATH
ONTHUMAJIbHBIA METOJ] HU3MEpPEHHUs, OLEHUBATh AaOCOJIIOTHBIE U OTHOCHUTEJIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

® [IPOBOJIUTH  ONBITBI IO TMPOBEPKE MPEAJOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, CcOOMpaTh HKCHEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIM3UPOBATH
MIOJIyYEHHBIE PE3YJIBTATHI U JAEJIaTh BBIBOJ O CTaTyCe MPEIOKEHHON TUIIOTE3HI;

® OIIMCHIBaTh METO/BI MOJTYUYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e coOM0aTh MpaBuiia 6€30MacHOro Tpy/Aa MpU MPOBEJCHUM HCCIENOBAHUI B paMKax
y4eOHOr0 SKCIepUMEHTa, NPAKTUKyMa M Y4eOHO-HUCCIIeA0BATEIbCKOM M MPOEKTHOM
NEeSTEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOPaTOPHOIO
000py1OBaHMS;

e pemath pacuy€THBIC 3aJa4¥ C SIBHO 3aJlaHHOW W HESABHO 3aJaHHON (U3HMYECKOU
MOJIENIbIO: Ha OCHOBAaHMM aHAJIM3a YCJIOBUS BHIOMPATh (U3NYECKHE MOJIEIH,
OTBEYAIOIIMEe  TpeOOBaHUSAM  3aJayd, TNPUMEHATH  (HOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (U3WYECKHX TEOpUH TMpH HCHOJIb30BAHUU
MaTEMaTUYECKUX METOJOB pELICHHs 3aJay, NMPOBOJUTH PAacyE€Thl HA OCHOBAHHUU



UMEIOIIUXCS JaHHBIX, AHAJM3UPOBATh PE3YyJbTaThl U KOPPEKTHPOBATH METOMbI
peleHus ¢ y4ETOM MOJTyYeHHBIX Pe3yJIbTaTOB;

e pemiaTh KA4eCTBEHHBIC 3a/aud, TPeOyroIue TNPUMEHEHUS 3HAHWHA W3 Pa3HBIX
pa3zenoB Kypca (QU3WKH, a TaKKe WHTETpallii 3HAHWKW W3 JIPYTHX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHYECKYIO HETIOUKY PACCYKACHUN C
OTIOpPOi Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS;

® JICTIOJIb30BaTh TEOPETHUYECKHWE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHMUECKUX
IPOLIECCOB;

® IPUBOJUTH MPHUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHM, B OOBSCHEHHME NPOLIECCOB OKPY)KAIOLIET0 MHUpPA, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

® AaHATM3UPOBATh M OICHHWBATH IIOCIEACTBUS OBITOBOH W  IPOWU3BOJCTBEHHOU
JESTETPHOCTH YeJIOBEKa, CBS3aHHOW € (U3WYECKMMHU TPOLECCaMH, C IO3UIHHA
HKOJIOTHUECKOM 0€30IacHOCTH, npeaCcTaBIeHUN 0 parroHaNIbHOM
OPUPOAOIOIb30BAHNH, @ TAKXKE Pa3yMHOM MCIOJIb30BAHUU JOCTHM)KEHUH HAYKH U
TEXHOJIOTUH JUIsl JaJIbHEHILIEro pa3BUTHSI YEJI0BEUECKOro 00IIeCTBa;

® IPUMEHATH pa3IMyHble CIIOCOOBI paboThl ¢ MHpOPMaALEH PU3NUECKOro COAEePKAHUSL
C WCIIOJNIb30BAaHUEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHH, TPH STOM
UCTIONIB30BaTh COBPEMEHHBIE HH(GOpPMAIMOHHBIE TEXHOJIIOTUH [UIS  TIOWCKA,
nepepaboTKH W TpPeAbsABICHUS Y4eOHOM M HAy4YHO-TIOMYyJSpHOM HH(pOpMAIHH,
CTPYKTYPUPOBAaHUS U MHTEpIpEeTaluu HMH()OpMAIUK, MOJyYEHHONH U3 Pa3In4HbIX
HCTOYHUKOB, KPUTHUECKU aHAJTU3UPOBATh MOJIydaeMyr0 HH()OPMAIUIO U OLIEHUBATh
e€ JI0CTOBEpHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE aHaIu3a
MCTOYHHKA HHPOpPMALINY;

® IPOSIBIISITh  OPTAHW3ALMOHHBIE W IIO3HABATENBHBIE YMEHHS CaMOCTOSTEIHLHOTO
npruoOpeTeHus] HOBBIX 3HAHUI B MpOIECCE BBIMOJHEHHS MPOCKTHBIX M y4eOHO-
UCCIIEI0BATENLCKUX PaldoT;

e paboTaTh B IpyMNIE C UCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJICH, MIaHUPOBATH
pa®oTy TpyIbl, PAalMOHAIBHO pAaclpeleNaTh AEATENbHOCTh B HECTAaHAAPTHBIX
CUTyallUsIX, aJIeKBaTHO OLIGHMBATh BKJIAJ Ka)XJIOr0 M3 YYACTHUKOB TPYIINbI B
pelIeHne paccMaTpruBaeMoil IpoOIEeMEI,

® IPOSIBIIAAITH MOTHBALMIO K Oyaymed mnpodeccMoHanbHON —EATEIbHOCTH IO
CIIEUATIBHOCTSIM (U3UKO-TEXHUIECKOTO npous.



11 KUIIACC

KoaunuecTBO 9acoB

Ne HaumeHoBaHue pa3jie/ioB

n/n U TeM MPOrPaMMbl Bcero

KonTpoibn
bIe padoThI

IIpakTHYeck
ue padoTbl

DJIeKTPOHHbBIE
(uudgpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznea 1. JIEKTPOJINHAMUKA

1.1 MarsautHoe 1oJe 14
19 DNeKTpOMarHuTHas 13 1
WHTYKITUS
Hroro no pazaeny 27
Paszgen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnueckue KoJieOaHus 10
99 DneKTpOMarHUTHEIE 15
KoJIeOaHus
53 MexaHuueckue u 10 1
ANEKTPOMATrHUTHBIE BOJHBI
24 Ornruka 25 1
Wroro o paszneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1 OcHoBrl CTO

5

1

Hroro no pasaeny

5




Pasznen 4. KBAHTOBAS ®U3UKA

KopmyckynapHo-BOJIHOBOH
4.1 PHYCKYILP 15
Ty aJTi3M
4.2 dusuka atoma 5
43 @du3nka aTOMHOTO SApa U 3
' 3JIEMEHTAPHBIX YACTHII
Hroro no paszneny 23

Paszpen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DneMeHTbl aCTPOHOMHUU U
' acTpoH3UKH

Wtoro mo paszneny 9

Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

CucreMatuszanus u
000011IeHNE TTPEIMETHOTO
COJIep>KaHUs U OTIbITA

6.1 JesTCIIBHOCTH, 12
MpUOOPETEHHOTO TIPH
M3Yy4YeHUHU Kypca HU3UKH
10 - 11 xmaccos

Hroro no pazneny 12




OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136

16




11 KJACC YYEBHO-METO/IMUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O MTIPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHHUKA
VYueOnnk MsxkumeBa 11 kmacc

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

®du3mKa : KOHTPOJIb 3HAHWH, YMEHHI 1 HaBbIKOB ydammxcst 10—11 xi1. obmeobpa3osart.
yupexaeHuit : 6a30BbId 1 MpoduiI. ypoBHH : KH. st yuurens / B. A. 3aborun, B. H. Komuccapos.
— M. : TIpocBemnienue, 2008. — 64 c., wr. — ISBN 978-5-09-017173-1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET
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