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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS
OCHOBHON oOpazoBareiabHON mnporpammel, npeacrtaBieHHbix B @I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenoaaBaHus yueoHoro npeameta «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIMSIX
Poccuiickoit  depeparuu, — peaM3yIOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
IpPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4eOHOro TMpoIEecca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHUE O IMEJsAX, COAEpNKaHUHM, OOIen
CTpaTerny OOy4YeHMs, BOCIUTAHWUS W PA3BUTUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YPOBHE.

N3yuenue kypca ¢Gu3ukud yriayOnaEHHOTO YpPOBHSI IMO3BOJSIET PEATU30BAThH
3a/1ayu MPo(EeCCUOHATLHON OpUEHTAILMM, HApPaBIEHO HA CO3/IaHUE YCIOBHM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TMPOAODKEHHs oOpa3oBaHUs B
opraHuzanuax MpodhecCHOHATBHOTO O00pa3oBaHUS MO PA3NTUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XEHEPHBIM CIEIIUAITIBHOCTSM.

B nporpamme 1o (¢usMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yrayOonéHHoMm  ypoBHe). HayuHo-
METOJOJIOTHYECKOH OCHOBOM IS pPa3pabOTKH TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYalolUuXCs, OCBOMBIINX
nporpaMMmy 10 (¢GHU3UMKE Ha YpOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOaEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/IEITeTbHOCTHBIN MOIXOI.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIE PE3YJIbTATHI 10 TOJaM O0yUEHHS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHA YUUTENAMHU (U3UKH JIJI1 COCTABIICHHS CBOMX PabOUYUX MPOrpamM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
OPEAOCTABISIET BO3MOXKHOCTH I peaju3alliy  Pa3lIMyHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (U3UKU Ha YIrIIyOJIEHHOM YpOBHE IMpHU YCIOBUU
cOoXpaHEHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTO IMpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IkoabHbIN Kypc (U3MKK — CHCTEMOOOPa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3yYaeMbIX XHUMHEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHe (U3MYECKUX 3HAHUN ONpEeNeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 0oOydyarouierocs, B (pOpMHUpPOBaHUE YMEHHN MPUMEHSTh Hay4YHBIH
METO/]I MO3HAHUS MPHU BHITIOJHEHUN UMHU Y4€OHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3ziesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B coOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Quinueckux Teopuid. Beaymum B Kypce sBISeTCS
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (PU3MYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHeM OOIIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOo€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHUYECKUX
MPUWIOKEHUM HM3YYCHHBIX TEOpUW W 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUNH U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTHU.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHUM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKKe OO0CYXKICHHS
npobJieM palOHATBFHOTO MPUPOAOIIONB30BAHUS U HKOJIIOTUYECKON O€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHIUIAX CUCTEMHO-AESATEIbHOCTHOTO noaxoaa. Jns ¢u3uku peanuszanus 3THUX
NPUHIUIIOB 0a3upyeTCsl HAa UCIIOJIb30BAHUU CAMOCTOSATEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytronero ¢akropa ydeOHoro mporecca. s yrimyOia€HHOro
YPOBHS — OTO CHCTEMa CAMOCTOATENIBHOTO YYEHHMUYECKOTO JKCIEPHMEHTA,



BKITFOYAOMIET0 (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI TMPH HM3YYCHHH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (U3MYECKOro MpakTukyma. B  mepBoMm ciiydae
MpakTUKyM npoBoautcs aubo B koHUe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOTrO TOJYroAMM B KaXXIOM H3 3TUX KiaccoB. Bropoit cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
IPOBOJATCS B Mpoliecce u3ydeHus: pasjaena (temsl). [Ipu stom mox paboramwu
NpaKTUKyMa TIOHUMAETCSI CaMOCTOSITEIbHOE HCCIIEeI0OBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BH1a O€3 TOMIAaroBO HHCTPYKIIUH.

B nmporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHBIX pabOT M MpaKTHKyMa TpeJCTaBlieHa €IUHBIM MepedyHeM. Brioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0 I U3 0COOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuHeTa ¢usuku. Ilpu sTom obecneumBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH U TOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcUYETHBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PU3MUYECKON MOJIEJIbIO, MO3BOJSIONINE MPUMEHSTh
U3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszierna Kypca, Tak |
UHTETpUpPys NMPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBJIIIOTCS 3aJjaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUNU M MPOIIECCOB B OKPYKAIOIICH >KU3HH, TpeOyrole BeIOOpa
buznuecKkor MOACIHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOECIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JTOHKEH U3y4YaThCsl B YCIOBUAX
npeIMEeTHOrO KaOuHeTa. B kaOuHeTe QU3MKM JODKHO OBITh HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHME Jisi BBIMIOJHEHHS yKa3aHHBIX B MPOrpaMme IO
bu3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX padOT W paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIMOHHOE 000pYyJ0BaHHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIAIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIeUrMBaeT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3UKE KIIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(dbyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHCHU.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTcsi B BUC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacuéTe



OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a6opaTopHOr0 O0OpPYIOBaHUSI JIOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
HCITIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHA U3y4eHUs (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

(opMHUpOBaHUE HHTEpEca U CTPEMIICHHS OOydaromMxcs K HaydyHOMY
U3YYEHHUIO TMPUPOJbI, PA3BUTHE UX HHTEJUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3yUYEHHS OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU JJs Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTUH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOW NIeSITeNIbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca (U3UKU Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYl0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUS I O0BICHEHUS
bu3nuecKuX SBICHUA B TPHUPOAEC W JUIS MPUHATUA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil Mojenu, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHCIE 3aj]ad
MH)XEHEPHOT'O XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIbHOIO IUIAHWPOBAaHUS M IPOBEICHHUS
(¢u3NYeCKuX OSKCIEPUMEHTOB, aHaiM3a MW HUHTEpOpeTanud UHPOpMaIui,
OIpEJENICHMS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yiIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHEe uHTEpeca K chepaM mpodecCUOHATBLHON IeSITEIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydyeHus yudeOHoro mnpenmera «®dusmka» Ha YpOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JIabOpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

COJIEP)KAHME KYPCA 11 kaacc (33 4, 1 4 B HeaeJ110)

DaexTpoamHamvuka (11 9)

MarnuTHoe 1moJjie TOKa

MarnutHele B3aMMOJECUCTBUA. MAarHMTHOE TMOJIE TOKOB. BeKTOp MarHuTHOMN
UHAYKIUU. [ToTOK MarHUTHON MHAYKUWHU. JIMHUM MarHUTHOM MHAYKUHMHU. 3aKOH bruo—
CaBapa—1Jlamnaca. 3akoH Amnepa. CHCTEMBI €IUHHULL 1JIsl MATHUTHBIX B3aUMOJIECHCTBUI.
[Ipumenenuss 3akoHa Awmrmepa. DJIeKTpoU3MEpHUTENbHbIe MpuOophl. JlelicTBue
MAarHuTHOTO MOJIA Ha ABMKyiuiics 3apsa. Cuna Jlopenua. [Ipumenenne cuibl Jlopenna.
[ukinmyecknuili yCKOPUTEIb.
IIpeameTrHblie pe3yabTaThbl U3YUYEHUS JAHHOU TEMBI:
—O00vACHAMb  SIBIICHUA: BO3HUKHOBEHHWE  MAarHUTHOIO  MOJISI,  MAarHUTHBIE
B3aNMOJICVCTBUSA, JCWUCTBUE MArHUTHOIO IIOJII HA MPOBOJHUK C TOKOM, JCHCTBHE
MAarHMTHOTO IOJIs1 Ha ABWKYILIUNCS 3apsif;
—3Hamy onpenencHuss GU3NYECKUX MOHATUN: MarHUTHAsT UHAYKIIUS, TOTOK MarHUTHOM
WHIYKUWW, JIMHUM MarHATHOW WHAYKUWUM, cuia Ammepa, cuia JlopeHia, BEKTOpHOE
MPOU3BEACHNUE, paTuallMOHHBIC MTOsica 3eMIIM, MacC-CIIeKTporpad;
—MNOHUMAMb CMBICII OCHOBHBIX (DM3MYECKUX 3aKOHOB/TIPUHITUIIOB/ypaBHEHUHN: TIPUHITUTI
cyneprno3uninu, 3akoH buo—CaBapa—IJlamnaca (B BEeKTOpHOM U CKalsipHON (popmax),
3aK0H Amriepa (B BEKTOPHOM M CKalsipHOM (opmax), dopmymna sl pacdera CHIIbI
Jlopenna (B BEKTOPHOU M CKaJsipHOM opmax), IpaBuiia ONpeIeICHIsS HAlIPaBICHUS CHII
Awmmnepa u JlopeHua, CBSI3b MEXAY CKOPOCTBIO CBETA U MAarHMUTHOM M DJIEKTPUYECKOU
MIOCTOSIHHBIMU, TEOPEMA O LUPKYJISALUN BEKTOPA MATHUTHOM WHAYKINH;
—UCNONb306aMmb TOIYYEHHbIE 3HAHUS B MOBCEAHEBHOW JKU3HU (HAIpUMEpP, TOHUMAaHHE
nHpopMaIi 00 U3MEHEHWH MAarHUTHOTO TOJIT 3€MIJIH U €TO BIMSHUM Ha CAMOYYyBCTBHE
YeJI0BeKa, UCTIOIh30BaHNE 3HAHUH MpU paboTe C AIEKTPOU3MEPUTEILHBIMHI MPUOOPAMH).
DJIeKTPOMATHUTHASE MHAYKIHUA OTKPBITHE 3JIEKTPOMArHUTHON uHAyKuuu. [IpaBuiio
JleHnma. 3aKoH SJEKTPOMAarHWUTHOM HMHAYKOHMHU. BuxpeBoe anexrpuueckoe mone. I/C



UHIYKIMK B JBUXKYIIUXCA TNPOBOAHUKAX. WHIYKIIMOHHBIE TOKM B MAaCCHUBHBIX
npoBoaHuKkax. CamouHayKus. HAYKTUBHOCTh. DHEPIrUsi MAarHUTHOTO MOJISL TOKA.
IIpeameTHbIe pe3yabTaThl U3YYECHUS TAHHOW TEMBI:

—00bsACHAMb SABIICHUS: DJICKTPOMArHUTHASI UHIAYKIUSI, CAMOUHIYKITUS;

—3Hamb onpeneraeHus (GU3NYECKUX TOHSTUN: BUXpeBOe 3iekTpuueckoe mojue, IJC
WHIYKIUH B JBIKYIIUXCS TIPOBOJHUKAX, UHIYKIIMOHHBIN TOK, UHAYKTUBHOCTh, SHEPTHUs
MAarHUTHOTO TOJIS;

—MNOHUMAMb CMBICI OCHOBHBIX (DM3WYECKUX 3aKOHOB/TIPUHIIUIIOB/YPaBHEHUI: MPaBUIIO
Jlennia, 3aKOH  DJIGKTPOMArHUTHOM  WHAYKIMU, (PyHIAAMEHTAIbHOE  CBOMCTBO
anexkTpoMarHuTHoro noss (J>x. MakcBenn);

—UCNONb306amb TIOJYYEHHbIE 3HAHUSI B TMOBCEJIHEBHOW JXKM3HU (HAampuUMep, NMOHUMATh
NPUYUHY MMOTEPb SHEPTUU B AJIEKTPOTEXHUUECKUX YCTPOMCTBAX).

Kosie6anust u BoHbI (2 4)

Mexanuueckue Konedanus

Knaccuduxanus xonebanuii. YpaBHEeHUE BIXKCHHUS Tpy3a, MOJBEIICHHOTO Ha
Npy>KUHE. YpaBHEHHE JIBUKEHUS MaTeMaTHYECKOro MasTHUKa. [apMoHUYECKHE
koneOanusa. Ilepuox w wyactora rapmMoHuueckux kojeOanmit. daza konebaHMil.
Omnpenenenue aMIuIMTYAbl W Ha4YaJIbHOM (a3l U3 HAYaIbHBIX ycioBuil. CKOpOCTH M
YCKOpPEHHE TIPU TapMOHMYECKUX KoieOanusx. [lpeBpameHusi sHepruu. 3aTyXaroliue
kKoneOanus. BreiHyxaeHHble koseOanus. Pe3onanc. CrnokeHue TapMOHHYECKUX
kosnebanuii. CiekTp KojebaHuii. ABTOKOJICOaHUSI.

IIpeaMeTHBIE pe3yabTAThI H3YUCHUS JAHHON TEMBI:

—00vACHAMb SIBICHHS: KoJieOaTellbHOE JBW)KEHHE, CBOOOJHBIC, 3aTyXalwllue |
BBIHYXKJICHHBIE KOJIeOaHUsl, PE30HAHC, aBTOKOJEOaHMs, NpEeBpallleHUE HHEPruu Mpu
rapMOHUYECKUX KOJIEOAHUAX;

—3Hamy onpenencHuss GU3NIECKUX MOHATHI: TapMOHHYECKHE KOJIeOaHUs, MPYKUHHBIN
U MaTEeMAaTHYECKUU MASTHUKH, MEPHUOJ, YacTOTa, LUKIMYEcKas (KpyroBas) 4acToTa,
amMIunTyna, (asza TapMOHMYECKHMX KOJeOaHWil, CKOPOCTb U YCKOpPEHHE Tpu
rapMOHUYECKUX KOJICOaHUAX, CIIEKTp KoyiebaHui, COOCTBEHHAs YacTOTa,

—NOHUMAMb  CMBICI  OCHOBHBIX  (DM3MUYECKUX  3aKOHOB/TIPUHITUIIOB/ypaBHEHUM:
3aBUCUMOCTh YacTOTHI W TIEpHoJa CBOOOJHBIX KOJEOAHHI OT CBOWCTB CHCTEMBI,
YpaBHEHHUS JBHXKEHUS [JI1 Tpy3a, MOABEHICHHOTO Ha MPYXUHE, U MaTeMaTHYE€CKOTO
MasTHUKA, YPaBHEHUS JBIDKCHUS JIJIS 3aTyXaIOMIUX M BBIHYKJICHHBIX KOJEOaHUH, METO
BEKTOPHBIX JUArpaMM, 3aKOH COXPAaHEHUS SHEPTHH JJIsi TAPMOHUYECKUX KOJICOaHUN;
—UCNONb306aMb TIOJYYCHHBbIE 3HAHUS B TOBCEAHEBHOW JKM3HU (HAmpuUMep, yuer
SBIICHUS pPE30HAHCA, TNOHMMaHWEe (YHKIMOHUPOBAHUS CepAlla dYeloBeKa Kak
aBTOKOJICOATEILHOM CUCTEMBI).

IIpousBoacTBO, mnepenauya, pacnpejejieHMe M HCHOJIb30BaHHE JJIEKTPHYECKOM
Hepruu (5 4)

['eHepupoBaHue BIEKTPUYECKON »HHepruu. [eHepatop MEPEMEHHOr0 TOKA.
Tpanchopmartop. Bempsimnenue mepemeHHoro toka. Tpexdasssiii Tok. CoequHeHUE
00MOTOK TreHepaTtopa TpexdazHoro Toka. CoelUHEHHE MOTPEOUTENCH SIEKTPUICCKOM
SHEpPruu. ACUHXPOHHBIN 3JIEKTPOJABUTATEIb.



).

JJIeKTPOMATHUTHBIE BOJIHBI (8 1)

CBsA3p MEXIy NEPEMEHHBIM DJICKTPUUYECKMM U MEPEMEHHBIM MArHUTHBIM IOJISIMMU.
DJIEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHWTHasi BOJHA. M3nmydyeHue 37IeKTpOMarHuUTHBIX
BoJiH. Kitaccuueckasi Teopusi M3JIy4eHUsl. DHEPrus IEKTPOMArHUTHOM BOJHBI. CBOMCTBA
ANEKTPOMAarHuTHeIX BOJH. MWM3o0perenne paano A. C. IlonoeiM. IlpuHnmmIbI
paguocBsA3u. AMIUIMTYIHAsE Moaynsmus. JlerektupoBanue kosiebanuii. I[Ipoctemumii
paguonpuemMHuk. CynepreTepoJAuHHbIA NpPUEMHUK. PacnpocTpaHeHne paguoBOJIH.
Paguonokanus. [lonstue o teneBuaeHnu. PazButue cpeacTs CBS3HU.

IIpenmeTHbIe pe3yJabTaThl U3YUYEHUS JAHHOU TEMBI:

—O00vACHAMb  SIBICHUS: BO3HUKHOBEHHE JJEKTPOMArHUTHOTO TMOJs, Mepenavya
AJIEKTPOMArHUTHBIX  B3aWMMOJCHCTBUM, TMOTJIOIIEHUWE, OTpPaXEHUE, MPEIIOMIICHUE,
uHTephepeHIUs AIEKTPOMAarHUTHBIX BOJIH, pacnpocTpaHeHue PaavoBOJIH,
paaunookaiusi, 00pa3oBaHNe BUIEOCUTHAIIA;

—3Hamb onpenesieHns GU3NIECKUX MOHIATHI: TOK CMEIICHHS, JJICKTPOMArHuTHasl BOJIHA,
BuOpatop I'epria, CKOpPOCTh pacHpoOCTpaHEHUs DSJICKTPOMATrHUTHBIX BOJIH, DSHEPTHUS
AJIEKTPOMArHUTHOM BOJIHBI, IJIOTHOCTh TIOTOKA 3JIEKTPOMAarHUTHOTO M3JIyYEHHS,
NETeKTUPOBAHUE, aMIUTUTYAHAS MOAYJIALIUS;

—NOHUMAMb CMBICI OCHOBHBIX (DU3MYECKUX 3aKOHOB/IMPUHIIUIIOB/ypaBHEHUN: CBS3b
MEXJYy TMEPEMEHHBbIM JJIEKTPUYECKMM M  TEPEMEHHBIM MAarHUTHBIM  TOJISIMHU,
KJIaCCUYECKasl TEOPHUsl U3JIYUYEHHUS, IPUHIIUIIBI PAUOCBI3H;

—UCNOIb306aMb TOIYYEHHBIE 3HAHUS B MOBCEIHEBHOW JKM3HU (HANpUMEpP, NOHUMATh
OPUHLIMIBL QYHKIIMOHUPOBAHUS MOOWJIBHOW (COTOBOM) CBSI3M, MOHUMATh TEHIEHIIUU
pa3BUTHUA TeleBUACHUS (TIepexol «Ha U py»)).

Ontuka (12 u)

PazButue B3ris10B Ha IPUPOAY CBETA.

I'eomeTpuyeckasi onTuka CBETOBbIE JTy4Yd. 3aKOH MPSIMOJIMHEITHOTO PacnpoCTpaHEHUs
ceera. ®otomerpus. Cuia cBeta. OcBelIEHHOCTh. SpKkocTh. @DOTOMETPBHL.

[MIpunuun ®depma U 3aKOHBI TreoMeTpuueckod onTuku. OtpaxkeHue cBeta. Ilnockoe
3epkano. Cdepuueckoe 3epkano. [loctpoenune mzobpaxkeHuit B chepuyeckoM 3epkaie.
YBenuuenue 3epkana. [Ipenomnenue ceera. Ilonnoe orpaxkenue. [IpenomiieHue cBera B
IUIOCKONApaJUIeIbHOM  IUIACTUHKE W TpeyrosbHoM mnpusme. [Ipenomiienne Ha
chepuueckoil moBepxHocTH. JInH3a. DOKYCHOE PACCTOSHUE U ONTHYECKAsl CHUJIA JTUH3BI.
®opmyna nuH3bl. [locTpoeHne wn3o0pakeHUN B TOHKOW JIMH3E. YBEJIMYCHUE JIMH3BI
OcBenieHHOCTh M300pakeHus, aaBaemMoro JuH30M. Hemocratkm nmnH3. doToammapar.
[Ipoexmmonnsiii ammapar. ['ma3. Owuku. Jlyma. Mukpockon. 3putenbHble TPYOBI.
Teneckomnsl.

IIpeameTrHble pe3yJbTaThl U3YYEHHS JAHHOW TEMBI:

—O00vACHAMb SIBICHUS: TPSMOJMHEWHOE pacCIpoCTpaHEHUE CBETa, OTPAKCHUE W
MIPEJIOMIICHHE CBETA, MTOJTHOE OTpaKEHUE CBETa, pedpakilis CBETa, MUPAXK, adeppaiusi;
—3Hamb ONpeAcieHus (PU3MUECKUX TMOHATUM: MOTOK HW3JIYYEHHUs, OTHOCHTEIbHAs
CHeKTpalibHasi cBeToBasg A(MPEKTUBHOCTb, CHUJa CBETA, TOYEYHBI HMCTOYHUK,
OCBEILIEHHOCTb, IPKOCTb, INTIOCKOE 3€pKajo, chepruueckoe 3epkaio, Pokyc,



MHUMBIH (pOKyc, (QokanbHas IJIOCKOCTb, ONTHYECKas cuia c(EepuyecKkoro 3epkana,
YBEJIMYEHHE 3€pKaja, TJlaBHas ONTUYECKas OCh, MOOOYHAs ONTHYECKash OChb, MOKAa3aTelb
IIPEJIOMIICHUS, TNPENEIbHBIA Yrol IIOJHOIO OTPAKEHMS, CBETOBOJ, TOHKAs JIMH3a,
(pOKyCHOE pacCTOSIHHE U ONTHUYECKas CUJla JIMH3BL;

—MNOHUMAMb CMBICII OCHOBHBIX (DU3MYECKUX 3aKOHOB/TIPUHLMUIIOB/YpAaBHEHUMN: 3aKOH
OCBEIIEHHOCTH, MpuHIuN @Depma, 3aKOHbI T'€OMETPUYECKON ONTHKH, (PopMyIa
chepuuecKoro 3epkaia U JUH3bI, TPUHIUIBI TOCTPOSHUS U300paxeHul B chepruueckoM
3epKaJie U JIMH3€, IPABUIIO 3HAKOB MPHU UCIIOIb30BAaHUU (POPMYJIIbl TOHKOM JIMH3BI;
—UCNOIb306amMb TOJYYCHHbIE 3HAHUS B MOBCEIHEBHOW KU3HU (HampuUMep, KOPPEKIIUsS
3peHusl ¢ MOMOIIbI0 0I00pa OYKOB, JUH3, BbIOOp (hoToanmapara, onupasch Ha 3HAHUE
€ro ONTHUYECKUX XapaKTEPUCTHK).

CgetoBble BoOJHBI Ckopocth cBeta. Jlucmepcus cBetra. HWuTepdepeHuus cBeTa.
Ha6monenne untepdepenunn B onTuke. [nunHa cBetoBoil BosHbl. MHTEepdepenuus B
ToHKuX T1ieHkax. Kombeiia HeroToHa. Hekotopeie mnpuMeHeHHss UHTEp(EpEeHIUU.
Hudpaxuus ceera.

Teopus nmudpakuun. dudpaxuus Ppenens Ha npocTeix oObekTax. Judpakims
Opaynrodepa. HudpakumonHas pemerka. Paspemaromas crnocoOHOCTh MHUKPOCKOIA U
teneckomna. IlomepeyHocTs cBeTOBBIX BOJIH. Ilomspuzaums cBera. IlonmepeyHoCTh
CBETOBBIX BOJIH U 3JIEKTPOMAarHUTHasi TEOPUS CBETA.

IIpenmeTHbIe pe3yabTaThl U3YUCHUS JAHHOU TEMBI:

—00vACHAMb BNIEHUS: UHTEephEepeHIs, TUPPAKIKUS, JTUCTIEPCHS] U TMOISPU3AIUs CBETA;
—3Hamy onpeaeneHus (QU3NYECKUX MOHSATUN: CKOPOCTh CBETa, MOHOXpOMAaTHUYECKas
BOJIHA, UHTep(hEepeHIIMOHHAas U MU(]paKIMOHHAS KapTHHBI, KOTEPEHTHBIE BOJHBI, 30HBI
®peHernsi, BEKTOPHbIE TUArPaMMBbl, pa3peliarolas CioCOOHOCTh ONTHYECKUX MPUOOPOB;
—MNOHUMAMb CMBICII OCHOBHBIX (PM3MUYECKUX 3aKOHOB/IMIPUHIIUIIOB/ypaBHEHHI: PUHIIHI
['tolirenca—®peHens, yCIoBUI MHHHMMyMa W MaKCHMyMa HHTEp(PEpPEHIIMOHHON U
TuGpaKkIIMOHHOW KapTHH, 3JIEKTPOMArHUTHASI TEOPHS CBETA;

—UCNONb306aMb TIOJYYCHHbIE 3HAHUSI B MOBCEAHEBHOW XU3HU (HAIpUMEp, OLIEHUBATH
Ipeiebl pa3peniaronieil CoCOOHOCTH Pa3TUYHBIX ONTUYECKUX TPHUOOPOB).

N3nyuyenne u cnekTpouiBuasl uznydenuil. Uctounnku cBeta. CIEKTPhl U CIIEKTPAJIbHBIE
npubopsl.  Bumger  cmexktpoB.  ChnekTpanbHbii  aHanmm3.  MHpakpacHoe U
ynbrpaduoneToBoe wu3nydeHus. PentreHoBckue syun. I[llkama sSIeKTpOMarHUTHBIX

W3JIy4YCHUM.

IIpeameTHble pe3yJibTaThl U3YUYEHHS JAHHOU TEMBI:

—O00bACHAMb SIBJICHUSL: U3JIy4YECHUE CBeTa (TerioBOE 1563 44 (505 (K
3JIEKTPOJIOMUHECLICHI S, KaTOJIOJFOMUHECLICHIS, XEMUJIFOMHUHECLICHIIS,
(b OTOTIOMUHECTICHITHS )

—3Hamb ONpeAcieHusT (PU3NYECKUX TMOHITHUH: CIEKTP HW3IyYEHUs], UHTEHCHUBHOCTH
ANEKTPOMArHUTHOTO U3NyYeHUs, CIEKTpajJbHble TPUOOPHI, HENPEPHIBHBIC U JINHEUYATHIC
CHEKTpbI, CIEKTPaJbHBII W PEHTTEHOCTPYKTYPHBIM aHalnu3, yJabTpaduosieToBoe U
nH(ppaKpacHOE U3ITyUEHUs, PEHTTCHOBCKHE JIy4H;

—NOHUMAMb CMBICT OCHOBHBIX (PU3NYECKUX 3aKOHOB/TIPUHIIMIIOB/YPaBHEHHUI: MEXaHU3M
M3JIyYEHUs CBETa BEUIECTBOM,;



—UCNOIb306amMsb TIOJTYYEHHbIE 3HAHHWA B TOBCEAHEBHOM >KM3HU (Hampumep, 3HaTh
MOJIOXKUTENIBHOE M OTPHUIATENIbHOE BIMSHUE YyIbTPa(UONETOBOIO M3Iy4YEHUs Ha
YeJIOBEYECKUI OPTraHu3M).

®du3zuka atoMmHOro aapa (1 1)

ATOMHOE SapO M 3JEMEHTapHble YacTULbl. Meroabl HaOMIOIEHUS U perucTpauuu
AJNIEMEHTAPHBIX 4YacTull. OTKPHITUE €CTECTBEHHOM paJMOaKTUBHOCTH. Anbda-, 6eta- u
raMMa-u3iIydyeHue. PaquoakTHBHBIE NPEBpALICHUs. 3aKOH PaJUOaKTHBHOIO pacraja.
Ilepnon nmonypacnana. M3oronsl. IlpaBuiio cmemienus. McKyccTBEHHOE NpeBpalleHUE
aTOMHBIX Anep. OTkpbITHE HEWTpOHA. CTPOEHUE aTOMHOTO A/1pa. S iepHbIE CUIBI.
OHeprusi CBSI3U aTOMHBIX siep. VICKycCTBEHHAs: paJlMOaKTUBHOCTD. flIEpHbIE pPEaKIMH.
Henenue anep ypana. llenHele simepHble peakunu. SnepHuiii peakrop. TepmosnepHbie
peakiuu. [Ipumenenune saepHoil sHepruu. IlonydyeHue pagroakTHBHBIX M30TOINOB M MX
IpUMEHEHHE. bruonornueckoe 1elcTBUE paguOaKTUBHBIX U3TyUYECHHI.

IIpeaMeTHBIE pe3yabTATBI U3YUCHUS JAHHON TEMBI:

—O00vsACHAMb SIBIICHUS: €CTECTBEHHAs U UCKYCCTBEHHAs! PaIM0AKTUBHOCTD;

—3Hame onpeneneHuss (HU3MUECKUX TMOHATUN: anbda-, OeTa- U ramma-usiayyeHue,
NepUo TMOJypacnaaa, HW30TOINbl, HEUTPOH, TMPOTOH, SJAEPHBIE CHUJIbl, CHUJIBHOE
B3auMoOJeicTBHE, Auarpammbl DeliHMaHa, BUPTyaJbHbIE YaCTUIIbl, ME30HBI, HYKIJIOHBI,
DHEPIusl CBA3UM ATOMHBIX SJI€p, YJEJIbHAs JHEPTUsl CBS3M, SHEPIreTUYECKHUM BBIXOJ
AIEPHBIX PEAKUWN, SACPHBIA PEAKTOp, KPUTHYECKAas Macca, TEPMOSIEPHBIE PEaKIHH,
11032 U3JIYy4YEHUS;

—MNOHUMAMb CMBICI OCHOBHBIX (DU3MYECKUX 3aKOHOB/TIPUHIIMIIOB/YpaBHEHUN: 3aKOH
PaaMOaKTUBHOTO pacnaja, MpaBUii0 CMELIEHNUS;

—UCNONb306aMb TIOIYYEHHBIE 3HAHWS B TIOBCEJIHEBHOM JKW3HU (HampuMmep, 3HATh
CIOCOOBI 3aIIUTHI OT PAAMOAKTUBHBIX U3ITYYSHUH).

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca Qusuku yriuyonéHHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS ¢ YUYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBS3€H C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemusie noHAmMUA, C6A3AHHbBIE C UZYYECHUEM MEMO008 HAYYHO20
no3nanuA: SBICHUE, HAYYHBIM (akT, rumoresa, (QpuU3nMUeckas BEIWYHHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHHeE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuka: pemwieHHWE CUCTEMbl YypaBHEHUH. TpUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO. BEKTOPBI M MX NPOEKLIHH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBomHbIe dMeMeHTapHBIX (QyHKIUN. [Ipu3Hakn mnomO00HsT TPEYroJbHUKOB,
oTpesieNieHUe MIIOMAAN MIOCKUX GUTyp U 00bEMa Tell.

Buonozus: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojeOaTelbHbIC
JIBWKEHHMSI B JKMBOM IIPUPOJE, DJKOJOTMYECKHME PHUCKU IIPU IMPOU3BOJICTBE
ANEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensl,



yJIBTPAa3BYKOBasi JMArHOCTHKAa B MEIULMHE, ONTHYECKHUE SIBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPABIX
TEN, MEXaHM3Mbl OOpa30BaHMS KPUCTAJUIMYECKOM pEHIETKH, CIEKTPaJbHBbIMI
aHaJu3.

I'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3alIEKW MAarHATHBIX pYA,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHWTOB, 3JIEKTPOMATrHHUTOB,
ANEKTpoABUraTeNlb SIKoOU, reHepaTop MEePEeMEHHOTO TOKa, MHAYKIIMOHHAsA IeYb,
JUHUU DJIEKTPONEpPEnay, IEKTPOIABUTATEND, pPaiap, PAAUONPUEMHUK, TEIEBU30P,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKkoBas JUAarHOCTUKa B TEXHUKE,
NPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHHUKHY, SIIEPHASI DHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®MU3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOEHUs YuyeOHOro mnpenmera «Duszukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA AEATEIBHOCTH B IMPOILECCE pEaIn3alMi OCHOBHBIX HAIPaBJICHUU
BOCHIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPAKAAHCKOT0 BOCIIUTAHMS:

e chOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUN O0YUYarOIIErocsl KaKk aKTUBHOT'O
Y OTBETCTBEHHOTO YJI€Ha POCCUHCKOro 00I1ECTBa;

e IPUHATHE  TPAJAUIIMOHHBIX  OOIIEUETIOBEUYECKUX TI'yMAaHUCTUUECKUX M
JIEMOKPATUUECKUX LIEHHOCTEM;

¢ TOTOBHOCTb BECTHM COBMECTHYIO JESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTeIbHOU
Opra’Hu3anuy;

e YMEHUE B3aMMOJECHUCTBOBATh C COUUAIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU

¢ UX QYHKIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:
e chOPMUPOBAHHOCTH POCCUHCKOM Ipa)XJIaHCKOMN UJICHTUYHOCTH,
NIaTPUOTU3MA;
¢ [IEHHOCTHOE€ OTHOUIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e cpOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHMUS;
* CIIOCOOHOCTH OILICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHHWE JIMYHOTO BKJIa/Ia B MIOCTPOCHNE YCTOMYUBOTO OyMyIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

¢3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOYAass 3CTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:
e UHTEPEC K pa3Iu4HbIM chepaMm MmpoPecCHUOHATBbHON NESITEIbHOCTH, B TOM
YUCJ€ CBA3AHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAaHHBIN BBIOOp OyaylIel Npodeccun U peain30BbIBATH COOCTBEHHbIE
KU3HCHHBIC TUIAHBI;
¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH
¢u3MKK HA TPOTSHKEHUN BCEH JKU3HH.
IKOJIOrM4eCKOr0 BOCIMTAHUS:
e chOpMHUPOBAHHOCTh IKOJOTHUECKON KYJIBTYPHI, OCO3HAHHE TI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;
e IJJAHUPOBAHUE M OCYIIECTBIECHUE JCUCTBUM B OKPYXKAKOLIEW Cpelae Ha
OCHOBE 3HAHUS IIeJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;
e PaCIIMPEHHUE OMBITa JACSITETLHOCTH DKOJOTHMYECKOW HAmNpaBIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3UKE.
HEeHHOCTH HAYYHOI'0 MO3HAHUS:
e c(hOpMHUPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PUINICCKON HAYKH;
¢ OCO3HAHHME IICHHOCTH HAYYHOH JEeATEIHHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus: (PU3MKM OCYIIECTBIATH MPOCKTHYK M HCCIIEOBATEIBCKYIO
JeSTebHOCTh WHANBHUIYAIBHO W B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIEe eHCTBHSI
ba3oBble JJoruyeckue JaelcTBU:
e CAMOCTOSITEIFHO  (OPMYJIUPOBATh M  aKTyaJIU3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPEICTIATh MM JICATEIBHOCTH, 3a/JaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHMUS,
eBBISIBIISITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYHMS B  PacCMaTPUBACMBIX
(bu3HUECKUX SABICHUSIX;
e pa3pabaTeiBaTh IUIAH PEIICHHUS MPOOJEMBI C YYETOM aHAIM3a MMEIOUMIUXCS
MaTepHalbHbIX U HEMaTEepUAIbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B  JICATEJIBbHOCTh, OIICHUBaTh COOTBETCTBHUE
pe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM €SI TEILHOCTH;
¢ KOOPJAUHUPOBATh W  BBHITIOJHATHL PabOTy B  YCIOBHUSX peajabHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUN )KU3HEHHBIX POOJIeM.
ba3oBble ucciieqoBaTeIbCKue 1eCTBHA .
e BJIAJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBHIMU MOHATHUSIMU U METOIAAMHU
bu3nUYeCcCKoN HAYKH;
e BJIQJICTh HAaBBIKAMH y4€OHO-HCCIIE0BATEIHLCKON M MTPOCKTHOM AEATEIILHOCTH
B 00JacTH (PM3UKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY



MOMCKY  METOAOB  pemieHus 3aJa4  (PU3MYECKOrO  COJEp KaHMs,
MIPUMEHEHUIO Pa3JIMYHBIX METO/IOB MO3HAHUS;

eBJIQJICTh BUJIAMH JCATEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaIMy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX
CUTyaIusiX, B TOM YHUCJE MPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JIACTHU
buzuky;

e BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ peIIeHUs, HaxXOAuTh apryMEHThl IS
JTI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

e QaHANM3UPOBATH TIOJYyYECHHBIE B XOJI€ PEHICHUS 3aJaud PE3ybTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSX;

eCTaBUTh U (OpMyIHpOBaTH COOCTBEHHBIE 3a/Jlaud B 00pa30BaTEIbHOM
NEATeIbHOCTH, B TOM YHUCJIE TIPU U3yYeHUH (QU3UKH,

e IaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

eYMETh TIEPEHOCUTh 3HAHUA TI0 (UBUKE B MPAKTHYCCKYIO 00JIaCTh
KU3ZHENECATEIbHOCTH;

e YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIIMETHBIX 00JIacTel;

e BBIIBUT'aTh HOBBIE UJEH, IPEAJIaraTbh OPUTMHAIBHBIE MOIXObI M PEIICHHUS;

e CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BJIaJICTh HABBIKAMH TOJTy4eHUs UHPOpMaAUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATh IOUCK,
aHaIM3, CHCTEMATHU3AaIlMI0 M HMHTEPIPETAIi0 HMHPOPMAIMA Pa3TUUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIIEHUBATH IOCTOBEPHOCTH UH(OPMAIINH;

¢ ICTIOJNB30BaTh  CPEACTBA HH(DOPMAIMOHHBIX HM  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUA B  PEUICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COONIOJCHHEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

e CO3/1aBaTh TEKCTHI (U3MUECKOTO COJEpPKAHUS B Pa3NIW4YHBIX (hopmaTtax c
y4€TOM Ha3HaueHus HHPOpMAUMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yTU3ALIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

¢ OCYHIECTBIISATh OOIIEHHE Ha Yypokax GU3UKM UM BO BHE-YPOUHOMU
NEeATEeNbHOCTH;

epacro3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyallUd M  CMST4arth
KOH(DJIMKTHI;



e pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHs C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

e IOHUMATh U UCIIOIB30BaTh IPEUMYILIECTBA KOMAHIHONW U UHIUBUILYaJIbHOU
paboThI;

¢ BIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBUU C y4€TOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOr'0 YIEHA KOJUIEKTUBA;

e[IPUHMMATh LEJIM COBMECTHOW JEATEIIBHOCTH, OpPraHU30BbIBATHL WU
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHUIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYXK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

¢ OLICHMBATh KAa4E€CTBO CBOETO BKJIAJa M KaXKJIOIO Y4YaCTHUKA KOMAaHIbl B
001t pe3yabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpeUIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WACU C NO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

¢ OCYILLECTBJISATh MO3UTUBHOE CTPATEIMYECKOE IOBEACHUE B Pa3IMYHBIX

CUTyallusiX, TMPOSBIATH  TBOPYECTBO M  BOOOpakeHUE,  OBbITh
VHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e CAMOCTOSITEJIBHO OCYIIECTBIIATH MTO3HABATENBHYIO JIEATEILHOCTh B 00JIACTH
(GU3MKU U aCTPOHOMUU, BBISBISTH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a]1a4H;

e CAMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEUICHUS] PACUETHBIX U Ka4E€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON pabOThl ¢ YYETOM HMMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHH;

e 1aBaTh OIIEHKY HOBBIM CHUTYaIHsIM;

e PACHIUPSITh PAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOUYTECHUN;

eICTIATh OCO3HAHHBIM BBIOOP, APTyMEHTHPOBATH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbD 32 PELICHHUE;

e OI[EHUBATh MPUOOPETEHHBIN OMBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHHUIO M TPOSBICHUIO HPYIUIMU B 00JACTH
(GU3UKHN, TOCTOSTHHO TOBBHINIATH CBOW 00pa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

¢ 1aBaTh OLICHKY HOBBIM CUTYyallHlsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

eBJIQJICTh HABBIKAMM  [O3HABATEJIbHOW  pediiekcMd Kak  OCO3HAHUS
COBEPILAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaAHUI;

* ICTI0JIB30BaTh MPUEMBI PedIICKCUH JJIs OIIEHKH CUTYalluH, BIOOpAa BEPHOTO
peLICHUS;



eYMETh OLICHWBAaTh PUCKHM M CBOEBPEMEHHO IPUHHUMATh DPEIICHUSA II0 HMX
CHIDKEHHIO;
e IPUHUMATh MOTHBBI W apryMEHTbl APYTMX IIPU AHAINA3E PE3YyJbTAaTOB
NEATEIbHOCTH;
e IPUHUMATH €051, MOHUMAasi CBOM HEOCTAaTKU U JOCTOMHCTBA;
e IPUHUMATh MOTHBBI W apryMEHTbl APYTMX IIPU AaHAINA3E PE3YyJbTAaTOB
NEATEIbHOCTH;
e IPU3HABAThH CBOE MPABO U MPABO JIPYTUX HA OLUMOKU.
B mponecce AOCTHKEHMS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS NMPOrPAMMBI I10
¢uszuke Ui ypoBHS cpeAHero ooOmero oOpa3oBaHus 'y 00yyaroluxcs

COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOIar afoIHA
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHHS, BKITIOYATIOIIETO CIIOCOOHOCTH MMOHUMATh cBOE

AHMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPAaBJICHUS pPa3BUTHUSI COOCTBEHHOU
AMOIIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U NPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTpEeMJIEHHE K TOCTHKEHUIO LIEIH U
ycIiexy, ONTHUMHU3M, MHHULHUATUBHOCTb, YMEHHUE JI€HCTBOBATH, HCXOIs M3
CBOMX BO3MOYKHOCTEH;

eOMIIATUM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  MOHHMMATh  SMOLMOHAIBHOE
COCTOSIHME JpPYTUX, YUWUTHIBaTh €ro IpPH OCYIIECTBICHUU OOILEHUS,
CHOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

¢ COLIMAJIBHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTb  BBICTPAauMBaTh
OTHOILIEHUSI C JAPYTUMH JIOAbMH, 3a00TUTHCS, MPOSABIATH HMHTEPEC U
paspeniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K koniy oOyuenuss B 11 knacce mpeiaMeTHbIE Pe3yibTaThl Ha YriayOJE€HHOM
YPOBHE JIOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHHM:
e IOHUMATh POJIb (PU3UKU B IKOHOMUUYECKOM, TEXHOJIOTUYECKOM, COUATIbHOM
U ITHYECKOW cdepax AeATEIHPHOCTH YEIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOM HAy4YHON KapTUHE MHUPA, POJb ACTPOHOMHUHU B MPAKTHYECKOU
JNEATENBHOCTU YEJIOBEKA U JAJbHEUIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAQYEHUE OINUCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTENbHOU U
MPOTHOCTUYECKON (DYHKIUNA (PU3UYECKOW TEOpPUH — DIECKTPOIUHAMUKU,
CHEUUAIBHOW TEOpUHM OTHOCHUTEIIbHOCTH, KBAaHTOBON (PU3MKH, pOJIb



¢uznueckoil Teopuu B (POPMUPOBAHUM MNPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUN O IPUPO/IE;

e pa3nnyaTh YCJIOBUS MPUMEHUMOCTH MOJeNIeH (PU3MUECKUX TeNl U MPOLIECCOB
(sIBJIEHMIT): OJJHOPOAHOE DIEKTPUUYECKOE U OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHMYECKHUE KOJieOaHUs, MAaTeMaTUYECKUN MasTHUK, WJICaJIbHBIN
IPY>KUHHBINA MasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTeabHbIM KOHTYp, TOHKas JIMH3a, MOJIeJIEl aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3nMyUaTh yYCJIOBHUS (CpaHUIbI, O00JIACTH) NPUMEHUMOCTU (UIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAIM3UPOBATh M OOBACHATH AJICKTPOMATHUTHBIE TPOIECCHI M SIBJICHUS,
UCIIONIB3Ysl OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI DJIEKTPOJWHAMHUKUA U
CHEIUATbHOW  TEOPUU  OTHOCHTENBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUUYECKOro 3apsiiaa, cuina Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHHMs]  CWJIBl  TOKa,  IMOCTYyJaThl  CIEUHUAIbHONM  TEOpUU
OTHOCHUTEJIBHOCTH DUHIITEWHA);

e AHAJIM3UPOBATH M OOBSICHATH KBAHTOBBIE IMPOILIECCHI U SBJICHUS, WCIIOJIb3YS
MOJIOKEHUsI ~ KBaHTOBOM  (Gu3uKM  (ypaBHeHHMEe  DWHINTEWHa  AJid
doToaddexra, mEpBBIM W BTOPOH ToOCTyJdaThl bopa, mpuHIKAI
COOTHOIIIEHUS HeomnpenenéHHocTel ['elizenOepra, 3akOHBI COXpaHCHHS
3apsAI0BOTO M MAacCOBOTO YMCENl M SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTHBHOTO pacraja);

¢ OMUCHIBATh (PU3MYECKHE TPOIECChl M SIBICHUS, HCIONb3Ys BEIUYUHBI:
HaIPSKEHHOCTD JIEKTPUYECKOTO TMOJIs, MOTEHIHUAN 3JIEKTPOCTATUUECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, SJEKTPOJBIKYIIAsA CuUlIa, WHIYKIHS
MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABUAKYIAS CUJa CAMOMHAYKIHUHU, SHEPrUs MArHUTHOTO MOJs
IPOBOJIHMKA C TOKOM, PEIATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrusi MOKOS CBOOOJHOW YACTHIBl, SHEPrusi M HUMOYyJIbC (POTOHA,
MacCOBO€ YUCJIO U 3aps]l A/ipa, SHEPTHSI CBA3M Spa;

¢ 00BSACHATD 0COOEHHOCTHU MPOTEKAHUS buznuecknx SIBJICHUM :
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOWHIAYKITUS, PE30HAHC, HHTEp(EepeHIIHS
BOJIH, JAudpakuus, AUCHEpPCUsi, I[IOJHOE BHYTPEHHEE OTpPaKCHHUE,
dotoanektpuueckuii 3pdext (potoadpdext), anbdpa- u Oera-pacmajbl
saiep, raMMa-u3inydeHue snaep, (PU3MYECKHe MNPUHIUIBI CHEKTPATIbHOTO
aHanu3a v paboThI Jia3epa;



e ONPEETATh HAMPABICHUE HWHIYKIIMM MArHUTHOTO TIOJISl TPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

e CTPOUTDH U300paKEHUE, CO3/1aBAEMOE MIOCKUM 3€pPKaJIOM, TOHKOM JIMH30MU, U
PacCUUTHIBATh €70 XapaKTEPUCTUKH;

e IPUMEHSATh OCHOBOIIOJATaloNe aCTPOHOMUYECKUE TIOHSATHS, TECOPUU H
3aKOHBI JIJI1 aHalm3a ¢ OOBSACHEHUS  (U3UYECKUX IPOIIECCOB,
MPOUCXOISAIINX B 3BE3/1aX, B 3BE3IHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKEHUS HEOECHBIX TeJ, IBOJIIOIMHU 3BE3]] U BeenenHoi,

e IPOBOJUTh  MCCJICOBAaHWE 3aBUCUMOCTEH (U3UYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH, TMPU HTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaThl TMOJYYEHHOW  3aBHCUMOCTH
¢u3nyeckux BEJIMYMH B BHAE Tpa@UKOB C Yy4€TOM aOCONIOTHBIX
MOTPENTHOCTEH  WM3MEpPEHWi, JeaTh  BBIBOJBI IO  pe3yJbTaTam
UCCIIC/IOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE U3MEPEHUS (U3UYECKUX BEJIWYMH, TPUH ITOM
BBLIOMPATh ONTUMAIBHBIM METOJI M3MEPEHUs, OIICHWBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHU;

e IPOBOJUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3YyJbTaThl W [€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHON
TUIIOTE3BI;

e ONUCHIBATH METOBI MOJYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

e cOOMIONATH MpaBuUiia OE30MacHOTO TPyAa MPU MPOBEICHUU MCCIEIOBAHUN B
paMKax  y4eOHOTO  DKCIEpUMEHTa,  IpakTUKymMa W y4eOHo-
UCCIEN0BATEIbCKOM M TIPOEKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB 1 JJa00paTOPHOTO 000PYIOBAHUS;

epelIaTh pPACUETHBIC 3aJa4d C SBHO 3aJaHHOW W HEIBHO 3aJlaHHOU
duznueckol MOJENbIO: HAa OCHOBAaHWUM aHajdW3a YCIOBHUS BBIOUpATh
duznueckre MOJENH, OTBEYAIOIIHME TPEOOBAHMIM 3a7a4d, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3HUYECKUX TEOPHUH
OpyU  HCHOJIb30BAHUM MAaTEeMaTUYECKUX METOJIOB pEUIeHus 3ajad,
IPOBOJIUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMXCA JIAHHBIX, aHAJU3UPOBATH
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEHICHUSI C YYETOM IMOTYyUYECHHBIX
pPE3yIbTATOB;

e pemaTh Ka4ECTBEHHBIE 33/1a4u, TPEOYIONINe MPUMEHEHUS 3HAHUI U3 Pa3HBIX
pa3znenoB Kypca (PU3MKK, a TakKKe HWHTErpaluyd 3HAaHUU W3 Jpyrux
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETIOYKY PacCyXJACHUMN ¢ OMOPON Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (puznueckue sBJICHHUS;



¢ ICTIOJIK30BAaTh TCOPETUUYCCKUE 3HAHWUS 11  OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PaOOTHI M3MEPUTEIBHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX TPOIECCOB;

e IPUBOAUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHUpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

e AHAJIM3WPOBATh U OIICHUBATH TOCIEACTBUS OBITOBON W MPOW3BOACTBEHHOMU
JESATENHPHOCTH 4YEJIOBEKA, CBSA3aHHOW C (DU3UYECKUMHU TIPOIIECCAMH, C
MO3UIUH PKOJIOTHYECKON 0€30MacCHOCTH, MPEACTABICHUHA O PAIlMOHAIBHOM
IPUPOJIOIIOIB30BAHNH, a TaK)KEe Pa3yMHOM HCITOJIb30BAaHUU JOCTHKECHUN
HAyKd MW TEXHOJOTHH JUId JaJIbHEHUIIET0 pa3BUTHS YEIIOBEYECKOTO
00I1IeCTBA;

¢ IPUMCHATHh Pa3UYHbIE CIOCOOBI pabOThl ¢ HWHpOpManuel (U3NIECKOro
CoJepKaHUS C WCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOJIh30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC
TEXHOJOTUU IS TIOMCKa, TEpepadOTKM M TPCABSBICHHUS YYeOHOU W
HAyYHO-TIONYJISIPHON MH(GOPMAIIMH, CTPYKTYPUPOBAHKS M WHTEPIPETAIlUN
UHPOpPMAINK, TIOTYyYSeHHOW W3 pPa3IMYHBIX HMCTOYHHUKOB, KPHUTUYECKU
aHAIM3UPOBATh  TMONydaeMyro  HWHpOpMalMi ¥ OIEHWBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJlM3a NCTOYHNKA UHPOPMAITUH;

* IPOSIBIISATH OpTraHHU3AIMOHHBIC " TIO3HABATEIbHBIC YMEHHUSI
CaMOCTOSITETILHOTO ~ NMPHOOPETEHUS  HOBBIX 3HAHWH B  Ipolecce
BBITTOJTHCHHUS TPOSKTHBIX U Y4EeOHO-MCCIIE0BATEIBCKUX PaboT;

epaboTaTh B TPYIIE C HKCIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PadOTy TPYIIIBI, PAIlMOHATBHO PACIPECNATh ACSITEILHOCTD
B HECTAHJAPTHBIX CUTYaIlUsAX, aJICKBATHO OIICHWBATh BKJAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIIEMBI;

* MPOSIBJISITh MOTHUBAIIUIO K Oyaymied mpodecCHOHaIbHOM AESITEIbHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODHIISL.

CIIMCOK HATJISIJIHBIX ITOCOBUIA

Tadanubl 001Iero Ha3HAYEeHUS

1. Mexxnynapoanas cucrema eaunun (CH).

2. IlpuctaBku A1t 0Opa30BaHUs JECATUUHBIX KPATHBIX U IOJbHBIX €IUHUILI.
3. ®uU3NYECKUE MTOCTOSHHBIE.

4.1lIxana 37E€KTPOMArHUTHBIX BOJIH.

5. IIpaBuiia no TexHuke 0€30MaCHOCTHU MpU padboTe B KaOWHETE (PUUKH.

6. Mepbl 6€30MacHOCTHU MPHU MTOCTAHOBKE U MIPOBEACHUU 1a00OPATOPHBIX padboT 1Mo

AJIEKTPUYECTBY.
7. IlopsAIoK pelieHns] KOJIMYECTBEHHBIX 3a/1a4.
TemaTnueckue Ta0JIUIbI



. Tpaexropus 1BUKEHUS.

. OTHOCUTENIBHOCTH IBUKCHUSI.

. Bropoii 3akoH HeroToHa.

. PeakTuBHOE IBUXKEHHUE.

. Kocmuueckuii kopabiab «BocTok».

. Pabora cubl.

. Mexannyeckue BOJIHBI.

. B3aumocBsi3b BpanaTeabHOro U Kojie0aTeIbHOTO IBMKEHUH.
. JlmHaMuka cBOOOTHBIX KOJICOaHUH.

10. Buasr nedopmartuii 1.

11. Buasr nedopmanwuii 1.

12. bBpoyHnogsckoe npmxkenue. uddysusi.

13. [ToBepxHOCTHOE HATSKEHUE, KATUIIISIPHOCTD.

14. Ctpoenue atMocdepsl 3eMIu.

15. U3mepenue teMneparypsl.

16. BHyTpeHHs1s sHEpTHSL.

17. IBurarens BHYTPEHHETO CTOpPaHUS.

18. [InaBneHue, ncnapeHue, KUIEHUE.

19. JIBuraTenab NOCTOSSHHOT'O TOKA.

20. Kpucramimdeckue BellecTBa.

21. ArperatHble COCTOSIHUS BEIIECTBA.

22. CxmKeHue ras3a Mnpy ero U30TEPMUUECKOM CHKaTHUH.
23. IlepBoe HavaJl0 TEPMOJAMHAMUKH.

24. Bropoe Hayajao TEPMOJIUHAMUKH.

25. Pabora raza B TepMOJIMHAMHUKE

26. AnnabaTHBIN MPOIIECC.

27. 3axon I'eii-JTroccaka.

28. 3akoH boitns—Mapuorra.

29. 3akon Illapis.

30. Hukn Kapno.

31. JlaBineHue uaeaabHOIO Tras3a.

32. OnpeneneHue CKOpOCTEeH MOJIEKYI.

33. DKBHBAJCHTHOCTh KOJMYECTBA TETUIOTH U PaOOTEHI.
34. KII]] TenioBOM MaIINHEL.

35. 3akon Kynona.

36. JInHMM HaNPSHKEHHOCTH JJIEKTPOCTATUYECKOTO MOJIS.
37. AM3JIEKTPUKHU Y IPOBOJIHUKH B 3JIEKTPUYECKOM ITOJIE.
38. DneKTpOoHHO-Ty4eBasi TpyOKa.

39. IomynpOBOTHHUKH.

40. ITomyrmpOBOAHUKOBBIN THO/I.

41. Tpan3zuctop.

42. DHepreTuyeckas cucteMa.

43. Tepmo- u hoTope3ucTop.

44. IIpocTenmnii paIuONPUEMHHUK.

45. ITpubopsl MAarHUTOIIEKTPUIECKON CUCTEMBI.
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46. CxeMa ruipodJIeKTPOCTAHIINH.

47. Tpauncdopmarop.

48. llepenaua u pacupeaeneHrue JICKTPOIHEPTUU.
49. Nunamuk. MukpogoH.

50.11Ixana 3JIeKTPOMarHUTHHIX BOJIH.
51. Pagunonokanus.

52. PentreHoBckas TpyoOxa.

53. OnwiT MalikenbcoHa.

54. Monenu CTpOo€HUs aToMa.

55. Onpexaenenue 3apsiaa JIEKTPOHA.
56. Jlamnia HakaIMBaHUA.

57. JlaBneHue cBeTa.

58. Cxema ombita Pesepdopna.

59. llennas siapepHas peakiusi.

60. AnepHblii peakTop.

61. Jlazep.

62. 3Be31bI.

63. ConHeyHas cucrema.

64. 3aTmMeHus.

65. 3emiist — mianeta COJTHEYHON CUCTEMBI.
66. Jlyna.

67. Il1aneThl 3eMHOM TPYMIIHI.

68. Il1aHeThI-TUTaHTHI.

69. Manbie Tena COJTHEUHOUM CUCTEMBI.
70. ComnHLe.

71. Ctpoenue ConHia.

72. Hama I"anakTuka.

73. pyrue ranakTUKH.

74. I'na3 kak onTUyeckas cucTemMa.

75. OnTrdeckue mpudOopHI.

OJIEKTPOHHBIE YUYEBHBIE U3JAHUA
®dusnka. bubimmoreka HarsIAHBIX Tocoouii. 7—11 knaccsl (o pegakuueit H. K.
XaHHAHOBA).

OBOPYJTOBAHUE

JlaGopaTopHoe

Kommuiekt nabopatoproro obopynoanust «MexaHuka

Kommniext naboparoproro obopynosanusi «MoiexkynsipHas pusuka u
TEPMOJAUHAMUKA. »

KommuiekT 1abopaTtopHoro o00py1oBaHus «IIEKTPOJUHAMUKAY
JleMOHCTpAIITHOHHOE

Kommuiekt geMoHcTpanmoHHOro o6opyaoBanust «MexaHuKa»

Kommiext geMoHcTpanmonHoro o6opyaoBanus «MonekymsipHas Qusnka u
TEPMOJAUHAMHUKA. »



KoMmiekT 1eMOHCTpalnoOHHOT0 000pyA0BaHUS «DIEKTPOIUHAMUKAY
TCO

HNHuTepakTuBHasA 10CKa

Kommnbrotep

IIpoekrop

JlokyMeHT-Kamepa

ITpunTep

MNOYPOUYHOE IVTAHUPOBAHMUE



Ne Tema ypoka Kon-Bo
YPOK 4acoB
a
1 | Broxusiii unctpyktax no Th. ITorpemHocty npsiMbIX 1 KOCBEHHBIX 1
U3MEpEeHUN
JJIEKTPOAUHAMHUKA
2,3 | Jlabopartopnas pabota «B3anmoieiicTBHE MOCTOSTHHOTO TOKA C 2
MarHUTHBIM TTOJIEM).
4,5 | JlaboparopHas pabota «/3yueHue ssBICHUS 3JIEKTPOMArHUTHON 2
WHITYKITUN
6,7 | «DNEeKTpUUECKOE COMPOTUBIICHUE KATYIIKI 2
8,9 | «DnexTpuyeckoe COMPOTHBICHNE KOHICHCATOPaY 2
10,1 | «ITpoBepka 3akoHa OMa JyIsl TICTTH TIGPEMEHHOTO TOKa) 2
1
Mexannuyeckue KojieOaHust
12, | JlabopaTtopHnas pabora «OrmnpeeneHue yCKOpEeHUuss CBOOOTHOTO MaICHUS C 2
13 | nomomipro MaTeMaTHUeCKOro MasTHHKa» (1 MeTox)
I'eomeTpuuyeckasi onTuKa
14,1 | JlabopatopHas padota «OmnpeeneHue riaBHOro (OKyCHOTO pacCTOSHUS 2
S | BOTHYTOrO 3epKana»
16,1 | JlabopatopHas pabota «3mepeHue nokazartesns MPEeIOMICHHS CTEKIa 2
7
18,1 | JlabopatopHas pabota «OmnpeeneHre onTUYecKoil CHIIbI M (POKYCHOTO 2
9 | paccrosHMs cobuparomeit TMH3B
20,2 | JlabopaTopnas pabora «M3mepenue poKycHOTo pacCTOsTHUS 2
1 pacCenBaroOIIEH JTUH3bI»
BoJsiHOBasi oITMKA M KBAHTOBasi (pU3UKA
22,2 | JJabopatopHas pabora «Habmonenue narephepeHIuu 1 TuQpaKiium 2
3
24,2 | JJabopaTtopHas paborta «HabmoieHne CIIonHOTO U TMHEHYaToro 2
5 | ciekTpoB»
26,2 | JJabopaTtopHas pabora «l3ydeHre TpeKOB 3apssKEHHBIX YACTHUID) 2
7
28 | UtoroBas KOHTpOJIbHAS paboTa MO J1a00paTOPHOMY MPAKTUKYMY 1
[ToBTOpenue (5 u)
30- | O6Go6menne 1abopaTOPHOTO MPAKTHKYMA 5

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Ne ABTOpHI, HazBanue yueOHOro u3ganus I'opsl | U3parenser
COCTaBUTEIIH U3JIaH | BO
n\n
ust
1. | T4 MakumeB, | ®uzuka. Inexkrpogunamuka. 10-11 k. 2020. | M.: JIpoda
A.3. CHHAKOB, [TpodrbHBIN ypOBEHB: Y4eOHUK I[JIS{
EA 0011e00pa3oBaTeIbHBIX YUPEXKICHUN.
C11060/ICKOB.
2. |I'.A. Msaxume, | ®uszuka. Konebanus u Bonusl. 11 kmace. | 2020 | M.: Ipoda
A.3. CHHsiKoB, VYriyOsneHHbIN ypOBEHb.
B.A.
3. |4, MakumeB, | ®usuka. Ontuka. KBantoBas ¢wusuka. 11| 2020 | M.: Ipoda
A.3. CUHSKOB, furace
4. | J.A.Kupuk, ®dusnka -11. COOpHUK 3aJTaHUH U 2008 | M. Nnexkca
I0.1. Tuk CaMOCTOSITEIBLHBIX padoT s 10 kacca.
5. | B.A. IlonoBa PaGoune mnporpammel mo ¢usmke 7-11 2009 | M.:
KJ1ace «I'mobyc»
6. | A.Il PeimkeBuu | @usuka. 3agaunuk. 10-11 kimacc: mocodue | 2009 | M.: Ipoda
JUIs1 0011100 pa30BaTEIIbHBIX YUPEKICHU.
7. |HW. Tonmpndapd | ®usmka. 3amaunuk. 10-11 kmacc 2009 | M.:/Ipoda
8. | M. IO. llemunona | ®usuka. EI'D. Tunossie sx3amenannonndsie 2023 | M.:Hannon
BapHaHTHI. aNbHOE
oOpa3zoBaHU
e
METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA
Ne ABTOpBHI, Haszpanue yueOHOro uzganus I'oger | U3paTenscT
COCTaBHUTEIN U3JIaH | BO
m\It
us
r.4. ®usuka. Jnekrpoaunamuka. 10-11 k. 2010. | M.: Ipoda
Msikuiues, [IpodunbHbIi ypOBEHB: YUEOHUK IS
A.3. CHEAKOB, 00111e00pa30BaATENbHBIX YUPEKICHUN.




b.A.

Cno0Goackos.
2. | ' 4. ®usuka. Konebanus u Bonnbl. 11 knacc. 2011 | M.: JIpoda
Mskuies, VYryOneHHbIN YpPOBEHb.

A.3. CUHSKOB,

B.A.
3. | 4. Ouzuka. Ontuka. KBanroBas ¢wusuka. 11| 2011 | M.: JIpoda
Mskulies, KJ1acc

A.3. CuHSKOB,

4. | A.B.ABneeBa, | ®usuka. 11 xkmacc. Temaruueckoe u 2007 | M.: JIpoda
A.b.Jlonmuukuil | nOypouHoe IUIAaHUPOBaHUE K YydeOHUKaMm|
IIOJI peaKIuen

I".51. MakumieBa.

5. | JILA.Kupux, ®usuka -11. COopHUK 3a1aHUI U 2008 | M. Nnekca
0.1, Ink caMOCTOSITeILHBIX padoT st 10 kiacca.

6. | B.A. IlonoBa | PaGoune mnporpammer mo ¢usuke 7-11 2009 | M.:
KJacc «['mobyc»

7. | AIL ®dusnka. 3agaynuk. 10-11 kmace: mocobue | 2009 | M.: JIpoda
PeiMkeBUY JU1s1 0011100 pa30BaTEIIbHBIX YUPEKICHU.
8. | A.E. Mapom, ®usuka. 11 knace: Jmgakrudeckue 2009 | M.
E.A. Mapon MaTEpHUAJIbL. «dpodar»
9. | H.N. ®uzuka. 3agaynuk. 10-11 kmace 2009 | M.:lIpoda
omsadapo
10| M. I0. | ®usuka. EI'D. Tunossle sx3amenanuonnsle 2023 | M.:Haumon
JlemnaoBa BAPUAHTHIL. aJbHOE
oOpa3zoBaHU
e

PECYPCBI U PECYPCbBI CETU UHTEPHET

1. https://interneturok.ru/

2. https://infourok.ru/

3. https://phys-ege.sdamgia.ru/
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