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1. IMosicHUTENABLHAS 3aNHCKA

1.1. HopmaTtuBHas 6a3a, Ha 0OCHOBe, KOTOPOii pa3padoTrana Padouyasi nporpamma
- @enepanbHbIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHbINA CTAaHAAPT CPEAHETO 0011Iero oopa3oBaHus (yTB.

npuka3zoM MuHoOpa3oBanus u Hayku PO ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, 29.06.2017 Ne 613).

- OcHoBHas obOpazoBarenbHas nmporpamma COO MBOY 3anecosckast COILL Nel (ytB. [Ipuka3om nupekrtopa
mkoutbl oT 30.08.2019r. Nel25)

- VueOHbIi maH mKkosisl Ha 2023/24 yueOHblii roa (yTB. npukazom ot 28.08.2023r. Ne 89)
- [Tonoxenwne o Paboueit mporpamme (yTB. mprkazom ot 27.08.2021r. Ne70/1)
-IIpumepHast ocHOBHasi 0Opa3oBatebHas POrpaMMa CpeIHEro 00Iero oopazoBanus (0400peHa peleHHeM

benepabHOTO Y4eOHO-METOAMYECKOT0 00BEAMHEHHUS TI0 001IeMy 00pa3oBaHuto (MPoToKoa oT 28 utons 2016
r. Ne 2/16-3)

- ABTOpckas nporpamma 1o npenmetry: A.B. lllaranuna. ®usuka. PaGoune nporpammel. [IpenMernas nuHus
yueOHnKoB cepun «Kmaccuueckuit kype» 10-11 kmaccel: yueOHOe mocoOue s o0meo0pa3oBaTeIbHBIX
opranuzanuii: /A.B. lllaranuna - M.: IIpocBemenne, 2017.

- ['onoBoii kanenaapHsbIii yueOHbIN rpaduk Ha 2023/24 yueOHBbIHi 1o

1.2. Conep:xxanue YMK. O6ocHoBanue Boioopa YMK
Conepxanne YMK juis 11 kiacca
st peanuzanuy 1aHHON paboyeit mporpaMmbl 1o Gpusnke ucnonb3yercs Y MK
VYueOnuk: I'.5. Mskumes, b.b. byxosues, B.M. Hapyrun. ®uzuka — 11, M.: IIpocsemenue, 2010 r.

Y4eOHO-METOINUECKHE TTOCOOUS:

1. 10. A. Caypos. ®wusmka B 10 xinacce: Moaenu ypokos: Ka. [{ns yunrens. — M.: IIpocsemenue, 2005r.

2. B.A.3abotun, B.H. KomuccapoB. ®u3nka: KOHTPOJIb 3HAHUN, yMEHUI U HaBBIKOB yuarmuxcs 10-11
kiaccoB. -M.: [Ipocsemenne 2008

3. ®wusuka. 11 knacc. DnexrponHoe npuioxenue (DVD) k yuebuuky Msxkumesa I'.51., Byxosuesa b.b.,
Yapyruna B.M. (mox pen. [lapdentseBoit H.A.)

1.3 O0mas xapakTepucTHKA OPraHu3aluM Y4eOHOro npouecca: TeXHOJI0ruii, MeTo10B, GopM, CpeACTB
00y4YeHUsI M PeKUM 3aHATHI
s u3ydyeHus Kypca peKOMEHyeTCsl KJIACCHO-YPOUYHasi CUCTEMA C UCIIOJIb30BAHUEM PA3JIMYHBIX TEXHOJIOTHA,

dbopM u METO0B 00YUYCHHUSI.

Jlis  opraHW3anil  KOJUIGKTHBHBIX W WHIWBHUIYAJIbHBIX HAOMIOACHUA (U3MUYSCKUX SBJICHUH W
MPOIIECCOB, M3MEPECHHS (QU3NYCCKUX BEIWYMH M YCTAHOBJICHHUS 3aKOHOB, TMOITBEPKICHUS TEOPETHUCCKHIX
BBIBOJIOB paboyasi mporpamMma IpeayCcMaTpUBAeT BBHIMOTHEHHE MPAKTHYECKON 4acTU Kypca: T1abopaTopHBIX
paboT, KOHTPOJIbHBIX PadoT.

®opmbl KOHTpOIIs: Oecena, GPOHTATBHBIN ONMPOC, MHIWBUAYAIBHBIA OMPOC, CAMOCTOsITeNIbHAs paboTa,
KOHTpOJIbHAsA paboTa, Tect, paboTa MO KapTOUYKaM, CaMOCTOSITEIbHAsl MOJTOTOBKA BOIPOCA IO M3ydaeMoi
TeMe, CAaMOKOHTPOIb MO 00pasily, MOATOTOBKAa TBOPUECKHUX paboOT, Mpe3eHTauus paboT yyamwuxcs, (us.
JTUKTaHTHI, JJabopaTopHbie paO0oThl. OCHOBHBIE BU/IbI POBEPKH 3HAHUM — TEKYIask U UTOrOBas.

Texymas mpoBepka MPOBOJIUTCS CUCTEMATHYECKU U3 YPOKA B YPOK, & UTOTOBAsI — IO 3aBEPIICHUN TEMBbI
(paznena), MKOJIBHOTO Kypca.



Pexxum 3ausaTiil — 2 yaca B HEAEIIO.

1.4 Onucanue MecTa y4eOHOT0 MpeaMeTa, Kypca B yueOHOM IJIaHe.
OenepanbHbI 0a3uCHBIN y4eOHBIN MIaH Uit 00pa3oBaTeNbHBIX yupexkaeHuil Poccuiickoit deneparmm
OoTBOIMT 68 wacoB 11t 6a30Boro u3ydeHus ¢puszuku B 11 kimacce (2 yueOHBIX yaca B HEJEIIO).
Bcero wyacos 68
KonunuecTBo yacoB B Heneno 2
KonuyecTBo 1m1aHoBbIX 3a4€TOB 5
KonugecTBo maboparopHsix padot 9

1.5 Hudopmanus 06 H3MeHEeHHSIX, BHECEHHBIX B ABTOPCKYIO POrpaMMy, H HX 000CHOBaHHe
6 4yacoB PE3EpPBHOIO BPEMEHM pacIpE/IeNICHO Ha MoBTOpeHue Marepuana 10 kiacca.

2.Ilnanupyembie pe3yJibTAThl 0CBOEHHSI Y4eOHOT0 NpeaMeTa
IIpenmeTHbIe pe3yabTaThI

OCHOBBI YJIEKTPOAMHAMHUKH (MIPOIOJIKEHHE)
MarsuTHoe noJie

OO0y4JaeMblii HAYIHTCS

- HdaBaTb OIPCACIICHUA HOHATHUH: MarHUTHOE IoJjie, MHAYKIUA MAr"iuTHOI'O IIOJIA, BUXPCBOC IIOJIC, Cuna
Awmmepa, cuia JlopeHna, peppomarseTuk, 1oMeH, Temreparypa Kropu;

- AaBaTh OMPCACICHNUEC CANHUIAa UHAYKIHU MAarHUTHOT'O T1OJIA;

- IEPEYHCIISATH OCHOBHBIC CBOMCTBA MArHUTHOTO TIOJIS;

- I/I306pa)KaTB MAaravuTHBIC JIMHUHW TOCTOAHHOI'O MaruvuTa, npsaMoro npoBOJHHUKaAa C TOKOM, KaTyIlIKU C TOKOM;

- HaOJIIOJIaTh B3aUMOJICHCTBUE KATYIIKH C TOKOM W MarHuTa, MarHUTHOW CTPEJIKH U MPOBOJHHKA C TOKOM,
JICHCTBHSI MAarHUTHOT'O TTOJIS HA IBMOKYLYIOCS 3apsKEHHYIO YaCTHILY;

- (hopMyITUpPOBATh 3aKOH AMIIEPa, TPAHHIIBI €r0 IPUMEHUMOCTH;

- ONpCACIATh HAITPABJICHUC JIMHUI MarHUTHOU WHAYKIWUHA MAarouTHOI'O IMOJIg ¢ IIOMOUIBIO ITpaBuJia 6ypaB‘-II/IKa,
HaIpaBJICHUE BEKTOPOB CHIIBI AMIiepa u cHiTbl JIOpeHIIa ¢ MOMOIIIBIO TIPaBUJIa JICBOH PYKH;

- IPUMEHSTH 3aKOH AMIiepa 1 popMyJTy /Ui BblYMCIEHUs cuiibl JIopeHna npu peieHny 3aiay;

- TMEPEYHUCIsATh THIBI BEIIECTB [0 MArHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOWCTBA JMa-, TMapa- W
(beppOMarHeTUKoB;

- U3MEPSITh CHITYy B3aUMOJICUCTBUS KATYIIIKA C TOKOM U MarHHTa.

Obyuaemblil nOIYYUM B03MONCHOCTNb HAYUUMBCS

- NOHUMAamMb U 0OBACHAMb YEIOCMHOCMb (QU3UYECKOU Mmeopul, paziuiams cpaHuysbl ee NPpUMEeHUMOCHU U
Mecmo 8 psody Opyaux Gusuueckux meopui;

- 8lademb npuemamu NOCMPOCHUS MeoPemuUyeckux OOoKaA3amenbcmes, d makKice MNpoSHOIUPOBAHUS
ocobennocmell NpomeKanus QuU3UYecKux SAGNEHUll U NPoYecco8 HA OCHOBE NOJYYEHHbIX MeoPemuyecKux
66160006 U OOKAZAMENbCMNE,

- Xapaxkmepuzoeamv  CUCMEMHYIO  C83b  MeHCOy  OCHOBONONALAIOWUMU — HAVYHBIMU — NOHSMUSIMU
NPOCMPAHCMBO, 8peMsl, Mamepus (8ewecmeo, noje), O8UdldceHue, CUId, SHePeUs;

- 8bLOBUSAMb 2UNOME3bl HA OCHOBE 3HANUSL OCHOBONONALAIOWUX (PUULECKUX 3AKOHOMEPHOCME U 3AKOHO8,

- CaMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb u3UUeCKUe IKCHePUMEHMbL,

- Xapakmepuzoeamo 2100abhbie npodleMbl, cmosuue neped Yei08eHecmeom. IHepeemuiecKue, cblpbesole,
9KONI0cU"ecKUe, — U POJib PUUKU 8 peuleHuU Smux npoo.iem;

- pewams NpaKmuKko-opUeHmMuUpoOBaHtble KAYeCmEeHHble U pacyemubvle usuyeckue 3a0auu ¢ 8blOOPOM
Qusuueckoll mooenu, UCNONbL3YS HECKONLKO (U3UYEeCKUX 3AKOHO8 UNU (OpMYT, CEA3bl8AIOWUX U38eCTHbIE
Qusuuecxue eeruuUHbL, 8 KOHMEKCME MENCNPEOMEMHBIX CE53ell;

- 00bACHAMb NPUHYUNLL paOOmMbl U XAPAKMEPUCMUKU U3VUEHHBIX MAWUH, NpUOOpo8 U mMexHUYecKux
YCmpoucme,

- 00BACHAMb YCI08UL NPUMEHEHUs. (DU3UYeCKUX Mooeneli Npu peweHuu @OU3ULecKux 3a0ay, HaAxooumo
A0EK8AMHYIO NPeONIONCEHHOU 3a0aye hu3ULecKyr0 MOOelb, pas3peams npooiemy KaKk Ha 0CHOBe UMEOWUXCS

3HaHu12, maxk u npu nomowu Memooos OYEHKU.

3J'ICKTDOM3.FHI/ITH3.$I HMHAYKIINA




OOy4aeMblif HAYIUTCS

- 1aBaTh ONPECIICHUS MOHITHI: SIBJICHUE 3JICKTPOMAarHUTHOM UHAYKIMU, MAarHUTHBIN 1TOTOK, D1C uHayKIMmn
, THIYKTUBHOCTb, caMOMHAyKIHs, DJ[C caMOMHAYKIUHY;

- pacmo3HaBaTh, BOCIPOU3BOJUTH, HAONIOAATH SIBICHHE DJIEKTPOMATHUTHOW WHIYKIUH, TOKAa3bIBaTh
MPUYUHHO-CJIEICTBEHHbIE CBA3U MPU HAOIIOACHUM SBJICHUS; HAOIIOJaTh U aHAJIM3UPOBATh SKCIIEPUMEHTHI,
JeMOHCTpUpYIoLIe npasuio Jlenua;

- (l)OpMy.]'II/IpOBaTL IMpaBUIIO ﬂeHua, 3aKOH BHGKTPOMaFHHTHOﬁ WHAYKOWH, TPaHULBI €TI0 IPUMEHUMOCTH
- UCCJIEA0BATh ABJICHUC BHCKTPOMaFHHTHOﬁ HHIOYKIWH;

- MEePEUYUCIATh YCIOBUS, NMPU KOTOPHIX BO3HHUKAET MHAYKIMOHHBIA TOK B 3aMKHYTOM KOHTYpE, KaTYIIKE;
OTIpE/ICNIATh POJIb XKEJIE3HOTO CepACUHMKA B KaTyIIKe; W300paxaTh rpaduueckdl BHEIIHEE U MHIYKIIMOHHOE
MarHUTHBIC TIOJIS; OTIPEICTIATh HAIIPaBICHUE MHAYKITMOHHOTO TOKA KOHKPETHOM CUTYAIUH;

- 00BSICHATH BOSHUKHOBEHUE BUXPCBOI'O JICKTPHUYCCKOI'O ITOJIAA U 9JICKTPOMAIrHUTHOI'O I10JIA;

- OIMMCBHIBATh BO3HNKHOBCHHC 321(: HHAYKOWU B ABVOKYIIUXCA IIPOBOAHUKAX

- pa6OTaTB B ITapC U I'PpyIIIC IIPU BBIITOJIHCHUN NPAKTUYICCKUX 3aI[aHI/II71, IJIaHUPOBATb SKCIICPUMCHT,
- NEPCUUCIIATDL ITPUMCPBI UCITOJIb30BAHUS SABJICHHUA BHCKTpOMaFHHTHOfI HWHAYKIIWH;

- pacCnno3HaBaTb, BOCIPOHU3BOAUTD, Ha6J'IIOI[aTI> ABJICHUC CAMOMHAYKIHH, IIOKA3bIBATb IIPUYUHHO-
CJIICACTBCHHBIC CBA3U IIpU Ha6J'IIO,I[eHI/II/I SABJICHUSA,

- (I)OpMyJ'IPIpOBaTL 3aKOH CaMOUHAYKIUH, T'PAaHULBI €TI0 IPUMCHUMOCTH,
- IPOBOJUTH aHAJIOTUIO MEXKIY C&MOI/IH}IYKHHGIZ U MHCPTHOCTBIO,
- onpeaAcCATb 3aBUCUMOCTb HHAYKTHUBHOCTHU KATYHIKU OT €€ JJIMHBI U IIJIOM[AAN BUTKOB;

- HaXOJUTh B KOHKPETHOW CHUTyallMd 3HAYCHHsS: MarHUTHOro mortoka, DJC wuaykiuu, 3/C uHAyKIIMU B
JBIDKYIIMXCA MpoBoaHUKAX, IJIC caMOMHYKIIMY, UHAYKTUBHOCTh, SHEPTUI0O MATHUTHOTO TIOJIA.

Obyuaemblil nOIYYUM B03MONCHOCTNb HAYUUMBCS

- NOHUMAamMb U 0OBACHAMb YEIOCMHOCMb (QU3UYECKOU Mmeopul, paziuiams cpaHuysbl ee NPUMEeHUMOCHU U
Mecmo 8 psdy Opyaux Gusuueckux meopuil,

- 8lademb npuemamu NOCMPOCHUS MEeoPemUYeckux OOoKaA3amenbcmes, d makKice MNpOoSHOIUPOBAHUS
ocobenHocmell npomeKanusi QU3UYeCKUX SGIeHUll U NPOYecco8 HA OCHOBE NOJYYEHHbIX MeopemutecKux
86180008 U OOKA3AMENbCME,

- Xapakmepuzoeamv — CUCMEMHYI0  C653b  MedcdY  OCHOBONONALANOWUMU — HAYYHLIMU — NOHAMUSIMU.
NPOCMPAHCMEO, 8PEeMsl, Mamepus (8eujecmao, nojie), O8uUXdceHue, CUid, SHepPusl;

- 8bI0BULAMNb SUNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CaMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb u3UUeCKUe IKCHePUMEHMbL,

- Xapakxmepu3o06amo 2100a1bHble NPOOIEMbl, CMOAUWUE NePed Hello8eHecmBoM. dHepeemuiecKue, colpbesble,
9KOJI02UYecKUe, — U POib (PUSUKU 8 peuleHUU SMux npooaem,

- pewiamsv NPAKMUKO-OPUEHMUPOBAHHBIE KAYeCMBEHHble U pacuemHvle @uauyeckue 3a0adu ¢ 8bl00poM
Qusuueckoll mooenu, UCNONbL3YSL HECKOILKO QU3UYEeCKUX 3AKOHO8 UNU QOpMYI, CE3bI8AIOWUX U3BECTHbIE
Qusuueckue eeruuUHbL, 8 KOHMEKCME MENCNPEOMEMHBIX CE53¢ell;

- 00VACHAMb NPUHYUNBL pabOmMbl U XAPAKMEPUCTUKU UZYUEHHBIX MAWUH, NPUubOpo8 U MeXHUYeCKUx
YCmpoucme,



- 00BACHAMb YCNO0BUS NPUMEHEHUsT (PUUYECKUX Mooerell Npu peuwleHuu @Qusudeckux 3a0ay, Haxooumo
A0eK8AMHYIO NPeONIONCEHHOU 3a0aye PU3UUecKyr0 MOOelb, pa3peuams npobiemy KaK Ha 0CHOBe UMEIOUUXCS
SHAHULL, MAK U NPU NOMOUU MEMOO08 OYECHKU.

KoJje0anusa v BOJHBI
MexaHnyecKkue KojieOanus

OOy4aeMblif HAYIUTCS

- JaBaTh ONpEICICHMs: KojeOaHus, KojieOaTelbHAs CHCTEMa, MEXaHHYEeCKHE KoleOaHWs, TrapMOHUYCCKUE
KoJieOaHusi, CBOOOMHBIE KOJIEOAHHWs, 3aTyXawllue KojaeOaHus, BBIHYKICHHBIE KoJieOaHUs, pPE30HAaHC,
CMEIICHHE, aMIUTATY 14, TICPUO]I, 9aCTOTa, COOCTBEHHAs 4acToTa, (hasa;

- NEpCUUCIIATE YCJIOBUA BOSHUKHOBCHUS KOHe6aHI/II71, IIPUBOAUTD IIPHUMCPDLI KoJ1e0aTeNbHbIX CHCTCM,
- OIMHUCBIBATHb MOJCJIN: pr)KHHHBIfI MAasiTHHK, MaTeMaTUYEeCKUMN MAasiTHHK;
- NIEPCUYUCIIATb BUABI K0J1e0aTeILHOTO JABWXXCHHUA, UX CBOfICTBa;

- pacmo3HaBaTh, BOCIPOU3BOJIUTH, HAONIONATh TAapPMOHUYECKHE KoieOaHusi, CBOOOJHBIC, KOJIeOaHUs,
3aTyxaromue KojaeOaHus, BEIHYK/IEHHbIE KOIeOaHusl, Pe30HAHC;

- NEPCUHUCIIATD CIIOCOOBI MOJIYyYCHUA CBO60)1HI>IX 1 BBIHYKACHHBIX MEXaHUYCCKUX KOH€6aHHfI;

- COCTaBJISITh ypPaBHECHHE MEXaHUYECKHUX KOJeOaHWUil, 3alMChIBaTh €r0 PEIICHUE, OMPEACISATh M0 YPaBHEHHIO
KOJIe0aTeIPHOTO JIBIKEHUS ITapaMeTPhl KOJICOaHNs;

- MPEJACTaBIATh 3aBHCUMOCTh CMEIIEHHUS OT BPEMEHHU NpU KOJEOaHHSIX MATEeMAaTHUYECKOTO M IMPYKHHHOTO
MasiTHUKA Ipauuecku, ONpeessaTh 10 rpaduKy XapakKTepUCTUKU: aMILTUTYAY, IEPUO U YaCTOTY;

- HaxXOOWUTb B KOHKPCTHBIX CUTyalMAX 3HAUCHUA IICPHUOJA MATCMATUUYCCKOrO M IMPYXHWHHOI0O MAasATHUKA,
SHECPIUU MasATHHUKA,

- OOBSCHATH MMpEBpaAlICHUA SHCPIrUn IIpu KOJIEOAHMSIX MAaTEMAaTHUYSCKOTI'0 MasgTHUKA U T'py3a Ha MPYKUHE;
- UCCJICAOBATh 3aBUCUMOCTL IICpHUOda KoJIeOaHHH MaTEMAaTHIECKOr0 MasiTHUKA OT €TI0 JJIUHBI;

- UCCJIEZIOBATh 3aBUCUMOCTD TIepro/ia KoJeOaHH Ipy3a Ha TPYKUHE OT €ro MacChI.
Obyyaemblil NOIYYUM B03MONCHOCb HAYYUMBCS

- NOHUMAamMb U 00BACHAMb YENOCMHOCMb QU3UYECKOl Mmeopul, paziuiams cpaHuybl ee NPpUMeHUMOCmuU U
Mecmo 8 psdy Opyeux uzuueckux meopuii;

- 81ademb npuemamu NOCMPOEHUs MeopPemuUyeckux O0oKa3amenbcmes, d makKice MNpoSHOIUPOBAHUS
ocobeHnocmetli NpomeKanus Qu3uYecKux A6NeHUll U Npoyecco8 HA OCHOBE NOJYYEHHLIX MeopPemuyecKux
66160008 U OOKA3AMENbCNE;

- Xapakmepusoeamv  CUCMEMHYIO  CBA3b  MeHCOy  OCHOBONONA2AIOWUMU — HAVYHBIMU — NOHAMUAMU:
NpOCMpAHCmMe0, 8pems, Mmamepus (8ewecmao, noje), 08UddceHue, CUid, SHepeus;

- 8b10BUAMNb 2UNOME3bl HA OCHO8€E 3HANUSL OCHOBONONALAIOWUX (DUSUUECKUX 3AKOHOMEPHOCMEN U 3aKOHO8,

- CaMOCMOSMeNbHO NIAHUPOBAMb U NPOBOOUMb uU3UUeCKUe IKCHePUMEHMbl,

- Xapakmepuzosamu 2100a1bhble npodiemvl, cmoaujue nepeo Yen08edecmeom. IHepeemuiecKue, cblpbesoie,
9KONI02UYecKUe, — U polb PUIUKU 8 peuleHuU SMmux npooaem,

- pewams NpaKmuKo-opUeHmupoB8aHtsvle KayecmeeHHvle U pacuemuvle husuyecKue 3a0ayu ¢ blOOPOM
@uzuueckoli Mooenu, UCNONIb3YA HECKONIbKO QUIUYECKUX 3AKOHO8 UMU (OPMYI, CEA3bIBAIOWUX U3BECTHbIE
Qusuueckue 6eIUUUHbI, 8 KOHMEKCME MeXCNPeOMemHbIX CEs3ell;

- 00bACHAMb NPUHYUNLL padOOmsbl U XAPAKMEPUCMUKU U3VUEHHBIX MAWUH, Npudopos u mexHUu4yecKux
YCmpoucme,



- 00BACHAMb YCN08USL NPUMEHeHUs Qu3uYecKux Mmooeneli Npu peuweHuu @OU3ULecKux 3aoad, Haxooumo
A0eK8AMHYIO NPeONIONCEHHOU 3a0aye PU3UUecKyr0 MOOelb, pa3peuams npobiemy KaK Ha 0CHOBe UMEIOUUXCS
SHAHULL, MAK U NPU NOMOUU MEMOO08 OYECHKU.

DJIEKTPOMATHUTHBIE KOJIE€OaHUs

OO0y4JaeMblii HAYIUTCS

- JdaBaTb OIPCACJICHUA TMOHATHAM: 3JICKTPOMArHUTHBIC KOHe6aHI/I$I, KOJ'Ie6aTeJ'IBHBII71 KOHTYP, CBOGOHHBIG
AIEKTPOMArHUTHBIE KOJIeOaHUsl, BEIHYKICHHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUs, TEPEMEHHBIHN dJIeKTPUUECKUN
TOK, aKTUBHOE COIPOTUBIICHUE, JICHCTBYIOLICEC 3HAUCHHE CHIIBI TOKA, JICUCTBYIOIIEE 3HAYCHUE HAITPSDKEHUS,
TpanchopmaTop, KodhdumueHT Tpanchopmanuu;

- I/I306pa)KaTB CXCMYy K0JIe0aTeIIbHOTO KOHTYpPa U OIIUCBIBATHL CXCMY €TI0 pa6OTBI;

- pacmo3HaBaTh, BOCIPOU3BOJNUTH, HAOIIOIaTh CBOOOTHBIC AIEKTPOMATHUTHBIE KOJEOAHUs, BBIHYXICHHBIC
DIIEKTPOMATHUTHBIC KOJIeOaHusl, pe30HAHC B IIETIH IEPEMEHHOTO TOKa,

- AHAJIU3UPOBATH IIPCBpPAILICHUA S9HCPIruu B KoJIe0aTeIbHOM KOHTYPC IIPpHU 3JICKTPOMAIrHUTHBIX KOJ'I€63.HI/I$IX;

- IPE/ICTABIIATh 3aBUCHMOCTD JIEKTPUUYECKOTO 3apsi/ia, CHJIbI TOKA M HANIPSKEHUS OT BPEMEHHU U CBOOOIHBIX
JJIEKTPOMArHUTHBIX KOJIEOAHUAX; ONMpEAessATh MO Tpaduky KojaeOaHUil ero XapaKTepUCTHKH: aMIUIUTYIY,
NEPUOJ U YaCTOTY;

- IPOBOAUTH aHAJIOTUIO MEIKIAY MCXaHUYCCKUMHA U SJICKTPOMAarHUTHBIMU KOH€6aHI/IHMI/I;

- 3anUchIBaTh (hopmyiry ToMcoHa; BEIUUCIATH C TOMOIIBIO GopMyiibl TOMCOHA MEepHO/ U 4aCTOTY CBOOOIHBIX
JJIEKTPOMArHUTHBIX KOJICOaHMI; OINpeAessTh MEepPHOJ,, YacTOTy, AMIUIUTYJy KoJieOaHUII B KOHKPETHBIX
CUTYaLUsX;

- OOBSICHATH IIPUHIUII IIOJTYYCHUA IIEPEMCHHOI'O TOKA, YCTpOﬁCTBO regeparopa n€pEMEHHOI0 TOKA,
- Ha3bIBaTh OCOOEHHOCTHU NEPCMCHHOTO 3JICKTPUUCCKOT'O TOKA HAa YYaCTKE LCIH C PE3UCTOPOM;
- 3aIIMCBIBaTh 3akoH OMa JIA OCIIU IICPEMCHHOI'O TOKA,

HaxXOAuTh 3HAYCHHA CHJIBI TOKA4, HAIPSKCHUA, AKTHBHOI'O COIIPOTHUBJIICHUA NLENK TCPECMCHHOI0 TOKa,
ﬂeﬁCTByIOLHHX 3HAUCHMI CUJIBI TOKA U HAIIPAKCHUA

- Ha3bIBaTh YCJIOBUS BOSHUKHOBEHHSI pE30HAHCA B IIEMTH IEPEMEHHOTO TOKA;
- OIMCHIBATh YCTPOWUCTBO, MPUHIIMI JEHCTBUSL U MPUMEHEHHE TpaHchopMaTopa;

- BBIYUCIIATH KO3PPUIIMEHT TpaHCHOpMAaIK B KOHKPETHBIX CUTYaIUsIX
Ob6yuaemblii ROIYUUM BO3MONCHOCHb HAYHUMbCS

- NOHUMAmMb U 0OBACHAMb YELOCMHOCIb (DUUYECKOU Meopuu, pasiudams Spanuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux uzuieckux meopuii;

- enademv npuemMamu NOCMPOEHUS. Meopemudeckux OOKA3ameabCmes, a makdice NPoSHOZUPOBAHUS
ocobenHocmell NPOMeKaHus QU3UYecKUx sA6IeHUll U NpoOYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
66160008 U OOKA3AMENbCNE;

- Xapakmepuzoeamsv — CUCMEMHYIO  C643b  MeNCOy  OCHOBONONALAIOWUMU — HAVUHLIMU — NOHAMUAMU:
NPOCMPAHCMB0, 8peMs, Mamepusl (8ewecmaso, noie), 08udCeHue, CUld, SHePeUsi;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUBUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb U3UUECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100aibHble NPoOIeMbl, Cmosauue neped Yel08eyecmeom: IHepeemudeckue, colpbesole,
9KoI02UYeCKUE, — U POJIb (PUSUKU 68 PeUleHUlU IMUX NPooeM;



- pewiamv NPaKmuKo-opUeHmupo8aHuvle KauecmeeHHvle U pacuemuvle @uaudecKue 3a0aqu ¢ 6bl100poM
@usuueckoli mooenu, UCNONBL3YSA HECKONbKO (QU3UYECKUX 3aKOHO8 UNU (OpMYI, CEA3bI8AIOWUX U38ECTNHbIE
Qusuueckue 6enudUNbl, 8 KOHMEKCME MEeNCNPeOMeMHbIX CEs3ell;

- 00bACHAMb NPUHYUNLL padOmsbl U XAPAKMEPUCMUKU U3VUEHHBIX MAWUH, NpUuOOpo8 U MexXHUYecKux
ycmpoucme,

- 00VACHAMb YCA0BUS NPUMEHEHUs. (u3uvecKux mooenell npu peweHuu @u3uveckux 3a0ad, Haxooums
A0EKBAMHYIO NPEONONCEHHOU 3a0aue PuuLecKyro Mooeib, papeuams npoodiemy KaKk Had OCHO8e UMEIOUUXCSL
SHAHUL, MAK U NPU NOMOUU MeMOO08 OYEHKHU.

MexaHU4YEeCKUE BOJTHBI

OOy4JaeMblif HAyYHUTCS

- JaBaTb OINPCACICHUA MMOHATHH: MEXaHUJeCKas BOJIHA, IMON€pEUYHas BOJIHA, IMPOAOJIbHAasA BOJIHA, CKOPOCTH
BOJIHBI, OJIMHA BOJIHBI, (1)333 BOJIHBI, 3BYKOBas BOJIHA, T'POMKOCTH 3BYKd, BBICOTA TOHA, TGM6p, OTpaXCHUC,
MMPECIOMJICHUC, TMOTJIOHICHHC, I/IHTep(bepeHL[I/ISI MCXaHUYCCKUX BOJIH, KOTCPCHTHLIC NCTOYHUKHU, CTOSAYasA BOJIHA,
aKYCTI/ILIeCKI/Iﬁ PE30HAHC, IINIOCKOIIOJIAPHU30BaAHHAS BOJIHA,

- NEPCUHUCIIATD CBOICTBA U XapPaKTCPHUCTHKU MCXAHUYCCKHUX BOJIH,

- pacCno3HaBaTb, BOCIIPOU3BOJIUTD, Ha6.]'IIOI[aTB MCXAaHUYCCKHUEC BOJIHBI, IOIICPCYHBLIC BOJIHBI, IIPOAJOJILHBLIC
BOJIHBI, OTPAXXCHHUE IPCIIOMIICHUEC, ITOTJIOIICHUC , I/IHTep(bepeHHI/II-O MEXaHNYCCKHX BOJIH,

- Ha3bIBaTh XapPAKTCPUCTUKHU BOJH: CKOPOCTb, HaCTOTA, JJIMHA BOJIHBI, PA3HOCTH (1)3.3 BOJIH;

- OTNIPEACIATh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YaCTOTHI, JUTMHBI BOJIH, pa3HOCTH (a3.
Obyuaemblii NOTYYUM BO3MOHCHOCHb HAYYUMBCS

- NOHUMAmMb U 0OBACHAMb YELOCMHOCHb (DUUYECKOU Meopuu, pasiudams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux uzuueckux meopuii,

- enademv npuemMamiu NOCMPOCHUS. MeOpemudeckux OOKA3ameabCmes, a makdice NPOSHOZUPOBAHUS
ocobeHHoCmell NPOMeKaHus QU3UYecKUx sA6IeHUll U NpoYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
86160008 U OOKA3AMENbCNE;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUBUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PU3UUECKUE IKCNEPUMEHMbL,

- pewiamv NPAKMUKo-OpUEHMUPOBAHHbIE KAYecmeeHHble U pacuemHvle @uauyeckue 3a0ayu ¢ 8bl00poM

Qusuueckou mooenu, UCNONb3Ys HECKONbKO (PUIUYECKUX 3AKOHO8 UNU (OPMYI, CEA3bIGAIOWUX U3BECTHbLE
Qusuueckue 6eIUUUHbI, 8 KOHMEKCMe MeHCNPeOMEeMHbIX C8s3ell.

OJNEeKTPOMArHUTHBIE BOJIHBI

OO0yuaemblif HAyYUTCS

- JlaBaTb ONpPEACJICHHUs] TMOHATHUIA: BJIEKTPOMArHUTHOE II0JIEe, BHUXPEBOE  JBJEKTPUYECKOE IIOJIE,
3JIEKTPOMArHUTHbIE BOJHBL, CKOPOCTh BOJHBI, JJIMHA BOJHBI, (ha3a BOJHBL, OTpa)XKeHHE, MPEIOMIICHHE,
NOTJIOUIeHHe, WHTepPepeHuus, AUPpakiuus, I[ONePeYyHOCTh, MOJISPHU3ALUSI JJIEKTPOMATHUTHBIX BOJIH,
paaroCBs3b, PAIUOIOKAIINS, AMIUIUTYIHAS MOAYJISLIUS, JETEKTUPOBAHUE;

- OOBSICHATH B3aUMOCBSI3b IEPEMEHHBIX JEKTPUUECKOTO U MarHUTHOT'O MOJIEH;
- PUCOBATh CXEMY PACIIPOCTPAHEHMSI SJIEKTPOMArHUTHOW BOJIHBI;
- IEPEUYMCIIATh CBOMCTBA U XapaKTEPUCTHKH JIE€KTPOMAarHUTHBIX BOJIH;

- pacno3HaBaThb, Ha6JIIOI[aTB OJICKTPOMArdHuTHBIC BOJIHBI, HU3JIYUYCHHUC, IPUCM, OTPAKCHUC, MOTJIOIICHUC,
HHTCp(pCpCHHHIO, I[I/I(I)paKLII/IIO. Honﬂpmaumo 9JICKTPOMATrHUTHBIX BOJIH;

- HAaXOAUTh B KOHKPCTHBIX CUTyalUAX 3HAYCHHA XaAPAKTCPUCTUK BOJIH: CKOPOCTH, 4YaCTOThI, JJIMHBI BOJIHBI,
paszHoctH (as;



- O0BSCHATH MIPHUHIIUII PAJIUOCBSI3H U TEICBUICHUS.
Obyuaemvlii ROTYYUM BO3MONACHOCNb HAYYUMbCS

- NOHUMAmMb U 0OBACHAMb YELOCMHOCIb (DUUYECKOU Meopuu, pasiudams Spanuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux uzuieckux meopuii;

- enademv npuemMamiu NOCMPOEHUS Meopemudeckux OOKA3ameabCmes, a makdice NpPOSHOZUPOBAHUS
ocobeHHoCmel NPOMeKaHus QU3UYeCcKUX AGIeHUll U NPOYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
86160008 U OOKA3AMENbCMNE;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONAAIOWUX PUBUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb uU3UYECKUE IKCNEPUMEHMbL,

- pewiamv NPAKmMuKo-OpUeHmMUpOBaHHble KauyecmeeHHvle U pacuemuvle @uauyeckue 3a0ayu ¢ 8bl00pom

¢M3MU€CKOZZ M00€]Z1/l, UCnob3ysl HeCKOJIbKO gbusuqecmtx 3AKOHO6 Uiu qupMyJZ, C6A3bl6AIOUUX U36ECMHbLE
@LL?M’-!@CKMG 6€JIUYUHbIL, 6 KOHmMeKcme Meofcnpe()Memelx ceszell.

Ontuka
CBEeTOBBIE BOJHEL
T'eoMeTprueckas U BOJIHOBAS OIITHKA

OOy4aeMblif HAyYHUTCS

- JIaBaTh ONpEIENICHUS TMOHATHIA: CBET, KOPIYCKYJISIPHO-BOJIHOBOW JIyaln3M CBETa, TEOMETPUYECKasl OINTHKA,
CBETOBOM JIy4, CKOPOCTb CBETa, OTPaXCHHE CBETa, MPEIOMIICHHE CBETA, IOJHOE OTPAKEHUE CBETA, YIOJ
NaJeHUsI, YOl OTPAXKECHHsI, YIoJl MPEIIOMIICHUS], OTHOCUTENbHBIN MOKa3aTelb MpeIoMIICHUs, aOCOMIOTHBIN
nokasarteib IpeloMIIeHus, JTHH3a, (POKYCHOE PAacCTOSHUE JIMH3bI, ONITUYECKasi CUJIa JIMH3bI, JUCTIEPCUs CBETa,
uHTepdepeHus  cBera, AUGpPaKIUOHHAS  pelIeTKa, MOJspuU3alus CBeTa, €CTECTBEHHBIM  CBET,
MJIOCKOTIOJISIPU30BAHHBIN CBET;

- OIMUCBIBATb METOAbI UBMCPCHUS CKOPOCTU CBCTA;
- NCPCUHUCIIATD CBOICTBA CBETOBBIX BOJIH,

- pacno3HaBaTh, BOCIIPOM3BOANUTh, HAOIIOAATh PACIPOCTPAHEHHE CBETOBBIX BOJIH, OTPAXKEHUE, ITPEJIOMIICHHUE,
NOTJIOUIeHHE, JUCTIEPCUI0, MHTEP(EPEHIINIO CBETOBBIX BOJIH;

- (QopmynupoBaTh mnpuHIMN [tolireHca, 3aKOHbI OTPaXXEHHMs M MPEIOMJICHMS CBETa, TPaHMLBI HX
IPUMEHUMOCTH;

- CTPOMUTB XOJ JIy4€i B INIOCKOIIApaJUIEIbHOM INIACTHHE, TPEYTOJIbHOW ITPU3ME, TOHKOH JINH3E;
- CTPOMUTH N300paKeHHE IPeMeETa B INIOCKOM 3€pKajie, B TOHKOM JIMH3E;

- MEePEYUCIATh BUIBI JIMH3, UX OCHOBHBIC XapaKTEPUCTHK — ONTHUYECKUH IIEHTp, TJIaBHAs ONTHUYECKas OCh,
dokyc, onTUYecKas CUia;

- HaxXOAWUTb B KOHKPETHOM CHUTyallMM 3HA4Y€HUs YIUVIA MAJCHMs, YIVIA OTPAXEHUs, yIila MPEeIOMIICHUS,
OTHOCHUTEJIBHOTO TOKAa3aTelsl HPEeJIOMJICHUs, a0COJIIIOTHOTO MOKa3aTelsl IPEeTOMIICHHs, CKOPOCTH CBETa B
cpene, (poKyCHOro paccTOsSHHs, ONTUYECKOH CHJIBI JIMH3BI, YBEIHMUCHHs JUH3BI, Iepuoja Ju(pakimOHHON
PELIETKH, NOJOXKEHUS HHTEPPEPEHIHMOHHBIX U TU(PPAKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB;

- 3aIlliMChbIBATh (1)OpMyJIy TOHKOM JIMH3bI, HAXOJUTb B KOHKPCTHBIX CHUTyallUdX C €€ MOMOMIBIO HCU3BCCTHLBIC
BCJINYHHDBI,

- 00OBICHSTD IMPUHIUIT KOPPEKIHUHU 3pCHUA C ITIOMOIIBIO OYKOB;

- JOKCICPUMCHTAJIbHO OIPCACIATH IMOKA3aTCJIb IMPEJIOMIICHUSA CPEIBI, (bOKYCHOC PacCToOAHUC c061/1pa10mel71
JINH3bI, IJINHY CBETOBOM BOJIHEI C TIOMOIILIO I[I/I(bpaKI_II/IOHHOﬁ PCUICTKHU,



- BBIJICJIATH OCHOBHBIE ITOJIOKEHUS KOPITYCKYJISIPHON U BOJIHOBOM TEOPUH CBETA
Ob6yuaemblii NOIYYUM B03MONCHOCHb HAYHUMbCS

- NOHUMAmMb U 0OBACHAMb YELOCMHOCIb (DUUYECKOU Meopuu, pasiudams Spanuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux uzuieckux meopuii;

- enademv npuemMamiu NOCMPOEHUS. Meopemudeckux OOKA3ameabCmes, a makdice NpPoSHOZUPOBAHUS
ocobeHHoCmel NPOMeKaHus QU3UYecKUX sA6IeHUll U NPOYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
86160008 U OOKA3AMENbCMNE;

- XApakmepuzoeamsv — CUCMEMHYIO  C643b  MedNCOy  OCHOBONONALAIOWUMU — HAVUHLIMU — NOHAMUAMU:
NPOCMPAHCMB0, 8peMs, Mamepusl (8ewecmaso, noie), 08udCeHue, CUld, SHepeusi;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUBUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb U3UYECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPoOIeMbl, CmosAuue neped Yei08eyecmeom: IHepeemudeckue, colpbesole,
9KoI02UYeCKUe, — U POJIb PUSUKU 68 PeUleHUlU IMUX NPooeM;

- pewiamv NPaKmuKo-opUeHmupo8aHuvle KauyecmeeHHvle U pacuemuvle @uaudecKue 3a0aqu ¢ 6bl00pOM
@uszuueckoll Mooenu, UCNOIb3YL HECKOIbKO (PU3UYECKUX 3AKOHO8 UMU (OPMYI, CEA3bIBAIOWUX U3BECHHbLE
Qusuueckue 6enudUNbl, 8 KOHMEKCME MeXCNPeOMemHbIX CEs3el;

- 00vACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU UZVUEHHBIX MAWUH, NPUOOPO8 U MEeXHUUeCKUX
ycmpoucme,

- 00VACHAMb YCA0BUS NPUMEHeHUs Qu3uyeckux mooenei npu peuweHuu @Qu3uYeckux 3aoay, Haxooums
A0EKBAMHYIO NPEONONCEHHOU 3a0aue PuuLecKyro Mooeb, papeuams npoodiemy Kak Ha OCHOBE UMEIOUUXCS
SHAHUL, MAK U NPU NOMOUU MeMOO08 OYEHKHU.

3myyeHnusa U cnexkTphl

OO0y4JaeMblii HAYIHTCS

- J1aBaTb ONPEICIICHUE NOHATHN, TEIUIOBOEC M3IIy4CHHE, DJIEKTPOIIOMHHECLEHIUS, KaTOJOJIIOMUHECLECHINS,
XEMHOJIFOMUHECIICHIIUS, (POTOTIOMUHECLIEHIINS, CIUIOIIHON CIIEKTp, TMHEWYAThI CIIEKTp, MOJIOCATHINA CIIEKTD,
CIEKTp IOTIJIOIIEHUS, CIIEKTPaIbHbIN aHAIN3;

- NIEPCUHUCIIATL BUABI CIICKTPOB,

- pacCIliO3HaBaTh, Ha6J'IIOI[aTI> CIIJIONITHOM CIICKTp, JIMHEWJaThIN CIICKTD, MOJI0CAThIM CIICKTP, CIICKTP U3JIYyYCHUA
N CIICKTP HOTJIOIICHUAA,

- NICPCUUCIIATL BUABI SJICKTPOMATrHUTHBIX H3queHHﬁ, HUX UCTOYHUKH, CBOfICTBa, MMPUMCHCHHUC,

- CPaBHUBATh CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH PAa3HOM YacTOTEHI.
Obyyaemblil NOIYYUM B03MONCHOCL HAYYUMBCS

- NOHUMAMb U 0OBACHAMb YEIOCMHOCMb (QUUUECKOU Meopull, Pasiuiams 2paHuybl ee NPUMEHUMOCU U
Mecmo 8 psdy Opyeux uzuueckux meopuii;

- e1ademb npuemamiu NOCMPOCHUS MEOPEeMUHECKUX OOKA3AMeNbCme, d MAaKyce NPOSHO3ZUPOBAHUS
ocobennocmell npomeKanus Qu3uYecKux AGNEHUll U NPoYecco8 HA OCHOBE MNOJYUEHHLIX MeOPemuUYecKUx
66180008 U OOKA3AMENbCME,

- 8bLOBUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL;

- pewams NpaKmuKo-opUeHmMuUpoOBaHHble KAYeCMEeHHble U pacuemuvle @usuueckue 3a0auu ¢ 6bl00poM
Qusuueckol mooenu, UCNOIBL3YS HECKOIbKO (DUUYECKUX 3AKOHO8 UIU (DOPMYI, CA3bIEAIUUX UBECHIHbLE
Quszuueckue 8eIUUUHbL, 8 KOHMEKCME MENCNPEOMEMHBIX CE53€ll.

OcHoBa cnienUaJIbHON TEOPUH OTHOCHUTEIHLHOCTH

OO0y4JaeMblii HAYIUTCS

- AaBaTb ONPCACIICHUS MMOHSTHUH: CO6BITI/IC, MOCTyJIaT, UHEpHIHAJIbHAd CUCTEMa OTUCTAa, BPCMs, INJIMHA TCJaA,
Macca IOKOs, HHBAPHAHT, SHCPI'UA IOKOA,



- OOBSCHATH MPOTHBOPEUHS MEXY KIACCHUECKOM MEXaHMKOW U 3JIEKTPOJUHAMUKON MakcBemia U MpUYHHbI
nosienust CTO;

- popmymnuposats noctynatel CTO;

- (hopmynupoBaTh BeIBOABI U3 noctynatos CTO
Obyuaemblii ROLYYUM BO3MONACHOCHb HAYYUMBCS

- NOHUMAMb U 00BACHAMb YEIOCMHOCMb (PUUYUECKOU Meopul, paziuiams 2paHuybl ee NPpUMEHUMOCmU U
Mecmo 8 psdy Opyeux gusuueckux meopui,

- 81ademb npuemamu NOCMPOECHUS MEOPEemMUYecKuUx OOKA3amenbCmes, d makKice MNpoSHOIUPOBAHUS
ocobeHHOCmel NPOMeKanus PU3UYeCcKUx s6IeHUll U NPOYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
86180008 U OOKA3AMENbCME,

- 8bLOBUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (PUULECKUX 3AKOHOMEPHOCEN U 3AKOHO8

KBanroBas ¢pusuka
CBeTOBbBIE KBAHTEI

OO0yuaemblif HAyYUTCS

- J1aBaTh oONpeneieHuss MOHATUH: (POTOAPGEKT, KBAHT, TOK HACBHILICHHS, 3aJEpXKUBAIOIIEE HAIPSIKCHHUE,
paboTa BbIX0J1a, KpacHas rpaHuiia ¢gotodpdexra;

- pacnio3HaBaTh, HaOMONaTh siBIeHUE poTodrhdekTa;

- OMHCHIBATH OMBITHI CTOJIETOBA;

- (hopmynupoBath runoresy Ilnanka o kBaHTax, 3aKoHbI HOTOIPPEKTa;
- aHAJIM3UPOBATH 3aKOHBI PoTodhPeKTa;

- 3aMUCHIBATh U COCTABIIATh B KOHKPETHBIX CUTYAIMsIX ypaBHeHHE DUHIITEeHA U1 (oTodPeKTa U HaXOAUTh
C €ro MOMOIIBIO HEM3BECTHBIE BEIUYHHBI,

- IPUBOJIUTH MIPUMEPHI UCTIONB30BaHUs GoTod(hdeKTa;
- O0OBSCHATH CYTh KOPITYCKYJISIPHO BOJTHOBOT'O yallU3Ma;

- OMHCHIBaTh OMBITHI JleOeneBa 1Mo M3MEPEHUIO NABJICHHS CBETA W TMOATBEPKIAIOIIUX CIOKHOE CTPOCHUE
aTroMma;

- aHAIM3UPOBaTh PA0OTy YYEHHBIX IO CO3JAHUI0 MOJEIH CTPOCHHUS aToOMa, MOJYyYCHHIO BBIHYXKIEHHOTO
U3IIy4eHUs], MPUMEHEHHUH JIa3epOB B HAyKe, MEJIUIIUHE, TPOMBIIUICHHOCTH, OBITY
Obyuaemblii NOTYYUM BO3MOHCHOCHL HAYYUMBCS

- NOHUMAmMb U 0OBACHAMb YELOCMHOCIb (DUUYECKOU Meopuu, pasiudams Spanuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux uzuieckux meopuii;

- enademv npuemMamiu NOCMPOEHUS MeOpemudeckux OOKA3ameabCmes, a makdice NPOSHOZUPOBAHUS
ocobenHoCmell NPOMeKaHus QU3UYecKUx sA6IeHUll U NPoYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
66160008 U OOKA3AMENbCNE;

- XApakmepuzoeamsv — CUCMEMHYIO  C643b  MedNCOy  OCHOBONONALAIOWUMU — HAVUHLIMU — NOHAMUAMU:
NPOCMPAHCMB0, 8peMs, Mamepusl (8ewecmaso, noie), 08udCeHue, CUld, SHepeUusi;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUSUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb U3UUECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100aibHble NPoOIeMbl, Cmosauue neped Yel08eyecmeom: IHepeemudecKkue, colpbesole,
9KoI02UYeCKUe, — U POJIb PUSUKU 68 PeuleHUlU IMUX NPooeM;



- pewiamv NPAaKmuKo-opUeHmMupo8aHuvle KauyecmeeHHvle U pacuemuvle @uaudecKue 3a0aqu ¢ 6bl100poM
@uszuueckoll Mooenu, UCNONIb3YL HECKOIbKO (U3UYECKUX 3AKOHO8 UIU (OPMYI, CEA3bIBAIOWUX U3BECHHbLE
Qusuueckue 6enudUNbl, 8 KOHMEKCME MEeNCNPeOMeMHbIX CEs3ell;

- 00VACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU U3VUEHHBIX MAWUH, NPUOOPO8 U MEeXHUUECKUX
ycmpoucme,

- 00VACHAMb YCA0BUS NPUMEHEHUs. (u3uvecKux mooenell npu peweHuu @u3uveckux 3a0ad, Haxooums
A0EKBAMHYIO NPEONOHCEHHOU 3a0aue Yu3uLecKyro Mooeb, papeuams npoodiemy Kak Had OCHO8Ee UMEIOUUXCS
SHAHUL, MAK U NPU NOMOUU MeMOO08 OYEHKHU.

AromHas pusuka

OOy4JaeMblif HAyYHUTCS

- 1aBaThb OMPCACICHUA MOHATUM: aTOMHOE A0po, 3H€pF€TI/I‘IeCKHﬁ YPOBCHBb, SDHCPIUus HOHU3alUH, CIIOHTAHHOC
U BBIHYKICHHOC U3JTYUYCHUC CBCTA,

- onMchIBaTh ONbITH Pezepdopaa;
- OIIUCHIBATh U CPAaBHUBATH MoJieTn atoma TomcoHa u Pesepdopna;
- paccMaTpuBaTh, UCCIEA0BATh U ONKCHIBATH JTUHEIUAThIE CIIEKTPHL;

- (opMyIHpOBATH KBAaHTOBBIE MOCTYJIAThl bopa; 00BICHATH TUHEHYAThl CHEKTPhI aTOMa BOJIOPOJIa HA OCHOBE
KBaHTOBBIX I10CTYJ1aTOB bopa;

- paccuuTHIBaTh B KOHKPETHOW CUTyaIlMM YacTOTy M JUIMHY BOJHBI HCITyCKaeMoro (poToHa mpu mepexoie
aToMa M3 OJHOI'0 CTallMOHAPHOI'O COCTOSIHUSA B IPYroe
Obyuaemblii ROTYYUM BO3MONHCHOCHb HAYYUMBCS

- NOHUMAmMb U 0OBACHAMb YELOCMHOCMb PUUYECKOU Meopuu, pasiuiams Spanuybl ee NPUMeHUMOCMU U
Mecmo 8 paody Opy2ux guzuieckux meopuii;

- enademv NpuemMamiu NOCMPOEHUs Meopemudeckux OOKA3ameabcms, a makice NpPoSHOZUPOBAHUS
ocobeHHoCmel NPOMeKanus PU3UYeCKUX s6IeHUll U NPOYecco8 HA OCHOBC NOJYUEHHbIX MeopemudecKux
66160008 U OOKA3AMENbCMNE;

- Xapakmepuzoeamsv — CUCMEMHYIO  C653b  MedCOy  OCHOBONONACAIOWUMU — HAVUHBLIMU — NOHSMUSIMIU
NPOCMPAHCMB0, 8peMs, Mamepusl (8ewecmaso, noie), 08udCeHue, CUld, SHepeusl;

- 8bLOBUSAMNDb 2UNOME3bl HA OCHOB€E 3HAHUSL OCHOBONOIALAIOWUX DUUYECKUX 3AKOHOMEPHOCIEN U 3aKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUEe IKCNEPUMEHMbL;

- Xapaxmepuzoeams 2100a1bHblE NPOOIEMbI, CMOsAUUE Neped Yel08eYeCmEOM. IHepeemuiecKue, Cblpbesble,
9KoI02UYeCKUe, — U POJib PUSUKU 8 PeUleHUlU IMUX NPooeM;

- pewams NpaKmuKo-opueHmupoB8aHtbvle KayecmeeHHvle U pacuemuvle usuyecKkue 3a0adu ¢ blOOPOM
@usuueckoli Mooenu, UCNOIb3YA HECKOIbKO (U3UYECKUX 3AKOHO8 UMU (OPMYI, CEA3bIBAIOWUX U3BECTHble
QusuuecKue 8eUUUHDL, 8 KOHMEKCMe MeHCNPeOMeMmHbIX C8s3ell;

- 00vACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKU UZVUEHHbIX MAWUH, NpubOOpo8 U MexXHUUeCKUx
yCcmpoucme,

- 00VACHAMb YCI0BUS NPUMEHeHUs Qu3UYecKux mooenell npu peueHuu @Guauuyeckux 3a0ay, HAXo0Uumsv
A0EeKBAMHYIO NPEONOHCEHHOU 3a0aue Pu3uULecKyro MoOeb, papeuams npoodiemy Kak Ha OCHOBE UMEIOUUXCS
SHAHUL, MAK U NPU NOMOUWU MEeMOO08 OYEHKHU.

®u3nka aTOMHOTO Sapa

OO0y4JaeMblii HAYIHTCS

- JlaBaTh ONpEJCNICHUs MOHIATUNH: MAaCCOBOE YHMCIIO, HYKJIOHBI, SIIEPHBIE CHUJIBI, 1e(EKT Macc, SHEPTHs CBS3H,
yAENbHAsl DHEPrus CBS3M ATOMHBIX SIIEp, PAJAUOAKTUBHOCTb, IEPHOJ IOJypacnaga, HCKYCCTBEHHas
pPaZMOaKTUBHOCTb, SACPHBIE PEaKIMH, DJHEPreTHUECKUd BBIXOJ SICPHOM peakuuu, KodQPHUIHEHT
Pa3MHOXXEHHSI HEUTPOHOB, KPUTHYECKAsI Macca, peaKTOPhI-Pa3MHOXKUTEH, TEPMOSACPHAs PEaKIHs:

- CpaBHUBATb CBOMCTBA IMPOTOHA U HCfITpOHEl;



- OIIACBHIBATh IIPOTOHHO-HEUTPOHHYIO MOJECIIb /1Pa;

- OIIPEACIIATE COCTaB AACP PA3JIMYHBIX 3JIEMCHTOB C ITIOMOIIBIO Ta6J'II/II_IBI MeHz[eJIeeBa; I/1306pa>KaTb 1 YHUTATh
CXEMBbI aTOMOB;

- BBIYHCJIIIATH ﬂe(1)eKT MacC, DHCPIruro CBA3HU U YIACIBHYIO OJHCPIUI0 CBA3M KOHKPCTHBIX ATOMHBIX SAICP;
AHAJIM3UPOBATH CBA3b y,I[@J'IBHOﬁ OHCPI'uu CBA3U C YCTOﬁqHBOCTBm AA€EP;

- NIEPCUHUCIIATL BUABI PAAUOAKTUBHOI'O paciiaaa aTOMHBIX SAJCP,

- CcpaBHUBaTh CBOWcTBa anbda-, OeTa- W TaMMa-U3JydYeHUH; 3alUChIBaTh I[paBWJIa CMEUICHUS IpU
paanoaKTUBHBIX paclaiax; OMpeaesaTh JIEMEHTHI, 00pa3yIomuecs B pe3yJbTaTe PaiMOaKTHBHBIX PaclaioB;

- 3alUChIBaTh, OOBSACHATH 3aKOH PATUOAKTHBHOTO pacliaja, yKa3blBaTh TPaHUIBl €r0 MPUMEHHMOCTH;
OTpeIeNIATh B KOHKPETHBIX CUTYyalUsAX YHMCIO HEpacHaBIIMUXCS SIEp, YUCIO pacHaBIIMXCS sAep, Mepuos
noJrypacraa;

- HCPCUYUCIIATDh U OIIMCBhIBATH MCTOIbI Ha6J'II-O,Z[CHI/I$I H PErucTpaluvu 3JICMCHTAPHBIX YaCTHII;

- 3alACHIBATh SIEPHBIE PEAKLUHU, ONPEIEIATh MPOMYKTHI SAEPHBIX PEAKLUNN, PACCUUTHIBATH dHEPIUUECKUN
BBIXO/Jl SIICPHBIX PEAKLINM;

- 00BACHATH MPUHIIUIIBI YCTPOICTBA U PabOTHI SAEPHBIX PEAKTOPOB;

- y4aCTBOBAaTh B 00CYKJICHUN MPEUMYIIECTB U HEOCTATKOB SACPHON SHEPTEeTHKH
Obyuaemblii NOLYYUM B03MOIHCHOCHb HAYYUNBCS

- NOHUMAMb U 00BACHAMb YEIOCMHOCMb (PUUUECKOU Meopul, pasiuiams 2paHuybl ee NPUMEHUMOCmuU U
Mecmo 8 paody Opy2ux guzuieckux meopuii,

- 81ademb npuemamu NOCMPOECHUS MEOPEeMUYecKuUx OOKA3amenbCmes, a makKice NpoSHOUPOBAHUS
ocobeHHOoCmell NPOMeKanHus PU3UYeCKUX s6IeHUll U NPOYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
86160008 U OOKA3ZAMENbCME,

- Xapakmepuzoeamsv — CUCMEMHYIO  C653b  MedCOy  OCHOBONONACAIOWUMU — HAVUHBLIMU — NOHSMUSIMU
NPOCMPAHCMBO, 8peMsl, Mamepusi (8ewecmeo, noje), O8UNCeHue, CUILd, SHEPeUs;

- 8b1OBUSAMNDb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUYECKUX 3AKOHOMEPHOCIEN U 3aKOHO8,

- CaMOCMOSIMeENbHO NAAHUPOBAMb U NPOBOOUMb u3UUeCKUe IKCHePUMEHMbL,

- Xapaxmepuzoeams 2100a1bHbIE NPOOIEMbL, CMOsAUUE Neped Yel08eYeCmEoM: IHepeemuiecKue, Colpbesble,
9KONI02UUecKUe, — U POib (PUUKU 8 PeuleHUU SMux npooiem,

- pewams NpaKmuKo-opueHmupo8aHtsvle KayecmeeHHvle U pacuemuvle usuyecKue 3a0adu ¢ blOOPOM
Qusuueckol mooenu, UCNONbL3YSL HECKOIbKO QU3UYEeCKUX 3AKOHO8 UNU (OpMYI, CE3bl8AIOWUX U3BECTIHbIE
Quszuueckue 6eUUUNbl, 8 KOHMEKCME MEeNCNPEeOMEMHbIX C3¢el;

- 00bsCHAMb NPUHYUNLL PadbOmbl U XAPAKMEPUCMUKU U3VYEHHBIX MAWUH, NPUOOPO8 U MEeXHUYECKUX
ycmpoucme,

- 00VACHAMb YCI0BUS NPUMEHEHUs. (u3uvecKux mooenell npu peweHuu @u3uveckux 3a0ad, Haxooums
A0EeKBAMHYIO NPEONOHCEHHOU 3a0aue YUu3ULecKyo MoOeb, pa3peuams npoodiemy KaKk Ha OCHOBE UMEIOUUXCS
BHAHULL, MAK U NPpU NOMOWU MEemMoO08 OYEHKU.

DJIeMEHTAPHBIE YaCTHIIBI

OO0y4JaeMblii HAYIHTCS

- AaBaTb ONIPCACICHHUA MMOHSTHUH: AHHUTWIIAUA, JICTITOHBI, aIPOHBI, KBAPK, I''TFOOH;
- NIEPCUYUCIIATH OCHOBHBIC CBOMCTBaA OJIEMCHTAPHBIX YaCTHIL;
- BBIACJIATD I'PYIIILI 3JICMCHTAPHBIX YaCTHIL;

- NIEPCUYUCIIATDh 3aKOHbBI COXPAHCHU A, KOTOPHIC BBINIOJIHAIOTCA IIPU NPEBPALICHUAX YaCTHII;



- OIIMCHIBATh IIPOLIECCHI AaHHUTUIISIIUU YACTULl U AaHTUYACTHUL U POXKICHUS JJIEKTPOH-IIO3UTPOHHBIX 11ap;
- Ha3bIBaTh ¥ CPAaBHUBATh BU/IbI (DyHIaMEHTAIBHBIX B3aUMO/IEHCTBHIA;
- OIIMCBHIBATB POJIb YCKOPUTEIIECH JIIEMEHTAPHBIX YaCTHIL;

- Ha3bIBaTh OCHOBHBIC BU/IbI YCKOPUTEIICH AIIEMEHTAPHBIX YACTHI]
Obyyaemblil NOIYYUM B03MOHCHOCb HAYYUMBCS

- NOHUMAamMb U 0OBACHAMb YELOCMHOCHb (PUUYECKOU Meopuu, pasiudams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psody Opyaux Quauueckux meopuil;

- enademv npuemMamu NOCMPOCHUS. MeOPemudeckux OOKA3amenbCmes, a makdice NpPoSHOZUPOBAHUS
ocobeHHOCmel NPOMeKaHus QU3UYecKUX s6leHUll U NPOYecco8 HA OCHOBe NOJYUEHHbIX MeopemudecKux
66160008 U OOKA3AMENbCNE;

- Xapakmepuzoeamsv — CUCMEMHYIO  C653b  MedNCOy  OCHOBONONALAIOWUMU — HAVUHLIMU — NOHAMUIAMU:
NPOCMPAHCMB0, 8peMs, Mamepusl (8ewecmeso, noie), 08udCeHue, Culd, SHePeusi;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUBUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- CAMOCMOSIMENLHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL;

- Xapaxmepuzoeams 2100a1bHble NPOOIEMbI, CMosAuUe Neped Yel08eyecmeoM: IHepeemuyecKue, colpbesole,
9KoNI02UYeCcKUe, — U POJib PUIUKU 68 peuteHUlU IMUX npooem;

- pewiamv NPAKMUKo-OpPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemHvle @uaudecKue 3a0aqu ¢ 6bl00poM
@usuueckoli Mooenu, UCNONIb3YA HECKONIbKO (QUIUYECKUX 3AKOHO8 UMU (OPMYI, CEA3bIBAIOWUX U3BECHbIE
Quszuueckue 6eUUUHbI, 8 KOHMEKCME MeXCNPeOMEemHbIX CEs3ell;

- 00vACHAMb NPUHYUNLL PAOOMbL U XAPAKMEPUCTIUKU UZVUEHHBIX MAWUH, NpubOpo8 U MexXHU4eCcKUx
yCcmpoucme,

- 00bACHAMb YCI06US NPUMEHEHUs Qu3udeckux mooenell npu peweHuu @uauyeckux 3adai, HAX00Ums
A0eK8AMHYI0 NPeOlONCEHHOU 3a0aye hu3UUecKyr0 MoOelb, paspeuams npobiemy KaK Ha 0CHO8e UMEIOUUXCS
SHAHUL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

Crtpoenue BceseHHoit

OOy4aeMblii HAYIUTCS

- JlaBaTh ONpPEAETICHUs MOHATHI: HeOecHas cdepa, FIKINNTHKA, HEOECHBII 9KBAaTOP, MOIIOC MUpPA, OCh MHPA,
KPYr' CKJIOHEHHs, TIPSMOE BOCXOXKICHHE, CKIOHEHHWE, TapajUlaKC, IapceK, acTPOHOMHUYECKas eIWHUIIA,
nepurenuii, agenuii, CoTHeYHOE 3aTMEHHUE, JIyHHOE 3aTMEHHUE, TUIAHETHl 3¢MHOM T'PYMIIbI, TUIAHETHI-THTaHTBhI,
acTepouz, METeop, METeopuT, ¢orochepa, CBETUMOCTh, NPOTyOepaHel, IyJibcap, HEUTPOHHAs 3Be37a,
NpOTO3BE3/1a, CBEPXHOBas 3Be37a, TajlakTHKa, KBas3ap, KpacHOe cMelleHue, Teopus bosbioro B3phiBa,
BO3pacT Bcenennoii;

- BBIJICJIATH 0COOCHHOCTH CHCTEMBI 3GM.HSI-JIYH3.;

- pacno3HaBaTb, MOJACIUPOBATH JTYHHBIC U COJTHCUHBIC 3aTMCHHUA

- O0BSACHSITH IMPUJIUBLI U OTJIUBBLI;

- OIMUCBIBATh CTPOCHUC ComHeuHoOM CUCTEMBI, ICPCUUCIATH IIJIAHETBI U BUABI MAJIBIX TCII;

- HNEepCUHUCIIATL TUIIMYHBIC TPYIIIILI 3BE3H, OCHOBHBIC (1)I/I3I/I‘IGCKI/IC XapaKTCPUCTUKHU 3BE3H, OIIUCBIBATH
OBOJIIOINIO 3BC3]] OT POXKIACHUA JO CMCPTHU,

- Ha3bIBaTbh CaMbIC SIPKUE 3BE3/IbI U CO3BE3US;
- IEPEUNCIIATh BUJIBI TAIAKTHK;
- BbIAENIATHh MIIeUHBIN Iy Th CPEIN APYTUX FANAKTHK, ONPeneasaTh MecTh COITHEUHOM CUCTEMBI B HEM;

- IPUBOJIUTH KPATKOE M3JI0KEHUE TeopHrH bosbIIoro B3phiBa U TEOPUH paciiupstonieiics BeeneHHOM.



Obyuaemblii NOTYYUM BOZMOHCHOCb HAYUUMbCA

- NOHUMAmMb U 0OBACHAMb YELOCMHOCHb (PUUYECKOU Meopuu, pasiudams Spanuybl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyeux uzuueckux meopuii;

- enademv npuemMamiu NOCMPOEHUS. MeOpemudeckux OOKA3amenbCmes, a makdice NPOSHOZUPOBAHUS
ocobeHHoCmell NPOMeKaHus U3UYecKUx sA6IeHUll U NpoOYecco8 HA OCHOBE NOJYUEHHbIX MeopemudecKux
861600086 U OOKAZAMELCME,

- Xapakmepuzoeamsv — CUCMEMHYIO  C6543b  MedNCOy  OCHOBONONALAIOWUMU — HAVUHLIMU — NOHAMUAMU:
NPOCMPAHCMBO, 8peMsl, Mamepus (8eujecmaeo, noie), Osudcenue, CUILd, SHepusi;

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUSUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

- 00BACHAMb YCI08U NpUMEHeHUs Quuyeckux mooeneti npu peuwleHuu @OuU3ULecKux 3aoad, HaAxooumo

A0EeKBAMHYIO NPEONONCEHHOU 3a0aye PuuiecKyro Mooeb, pa3peulams npooaemy KaK Ha OCHOBE UMEH WUXCSL
SHAHUL, MAK U NPU NOMOUU MeMOO08 OYEHKU.

JIn4yHOCTHBIE pe3y/IbTaThI:
- YMEHHE yIIPaBJIATh CBOEH IIO3HABATEIIBHOM IESTEIBHOCTHIO;

- TOTOBHOCTh M CITOCOOHOCTh K 00Pa30BaHMIO, B TOM YHCJIC CaMOOOPa30BaAHMIO, HA MPOTSHKEHUU BCEH JKU3HU;
CO3HATEJIFHOC OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MpodecCHOHAIBHON 1
O0IIECTBEHHO! JEITCILHOCTH;

- YMEHHE COTPYJIHHYATh CO CBEPCTHHKAMH, ACTHMH MJAQJIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTEIIbHOM,
y4eOHO-UCCIIeI0BATEIbCKOM, MPOCKTHON U APYTUX BUAAX JAEATECILHOCTH,

- c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAYKH;
OCO3HaHHE 3HAYUMOCTH HAyKH, BIIAJCHUS JOCTOBEpHOW HHGpopMalMeld O NepeloBbIX AOCTIKEHHAX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM HAayKH; 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAaHUSAX 00 yCTpoicTBe
MUpa U 00LIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY

- YyBCTBO T'OPJIOCTHU 32 POCCUHCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;
- IOJIOKUTEIBHOE OTHOIIEHUE K TPYAY, LIEJICYCTPEMICHHOCTD;

- 9KOJIOTHYEecKas KylbTypa, OepekHOe OTHOIIIEHHE K POJIHOM 3emiie, MpUpOIHbIM OoratcTBaM Poccuu u mupa,
MOHMMAaHHE OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB U pa3yMHOE NMPUPOAOUCIIONB30BaHNE.

MertanpeameTHble pe3yJbTaThI:
PeryasituBubie YY/I:

O0VYaKOLINNACI CMOXKET:
- CaMOCTOSITENILHO OTPEACATh IIeJH, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 337aud B 00pa30BaTEIIbHOU

ACATCIBbHOCTH U JKU3HCHHBIX CUTYalUAX;

- OILIGHMBATh PECYpChl, B TOM YHCJIE BpeMs U JpYyrue HeMaTepHajbHbIE PEecypchl, HEOOXOIUMBIC IS
JOCTH>KEHHS TIOCTABIICHHOW paHee e,

- COTIOCTABIISATh UMEIOIINECS BO3MOKHOCTH M HEOOXOIMMBIE [T JOCTIKEHHS LIEIH PECyPCHI;
- OIPEIENATh HECKOIBKO ITyTeW JOCTHKEHUS TIOCTAaBICHHOMN LIEIIH;
- 337]aBaTh IapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOKHO ONPEIEIUTh, YTO 1IEJIb JTOCTUTHYTA;

- COITIOCTaBJIATH HOJ'Iy‘lGHHBIfI pE3YIbTAaT ACATCIBHOCTH C IMOCTaBJICHHOM 3apaHeC LEJIbIO,



- OLIGHUBATH MOCJEICTBUS TOCTHIKEHUS TIOCTABJICHHOM LIEIH B EATEIILHOCTH, COOCTBEHHOM KU3HU U KU3HU
OKPY’KaOIIMX JTHOJEH.

ITo3naBaresbHble YYI:

OO0yyaromuiicst CMOXET:
- KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATH HHPOPMAITUIO C PA3HBIX IMO3HIIHIH;

- pacro3HaBaTh U GUKCHPOBATH MPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOUHUKAX;

- WCIOJIB30BaTh pPAa3JIMYHBIE MOJEIIBHO-CXEMAaTUYECKUE CPEACTBA I IPEACTABIICHHUsS BBIABICHHBIX B
MH(GOPMALIMOHHBIX HCTOYHUKAX MPOTUBOPEUUIL;

- OCYIIECTBJISITh Pa3BEPHYTHI MHPOPMAIMOHHBIN MOUCK W CTAaBUTh HE €r0 OCHOBE HOBbIE (y4eOHBIE H
MO3HABaTEJIbHBIE) 3a1a4H;

- ICKATh U HAXOAUTh 000OIIEHHBIE CIIOCOOBI PEIICHHUS 3a]1a4H;

- MPUBOJUTH KPUTHUYECKHE ApTyMEHThI, KaK B OTHOIIEHMH COOCTBEHHOI'O CY>KJICHMS, TaK U B OTHOILLIECHUU
JIEVUCTBUN U CYKICHHUI APYroro 4ejIoBeKa;

- dHaJIM3UpPOBATh U HpeO6pa30BLIBaTB HpO6J’I6MHO-HpOTHBOpqu/IBLIC CUTYyalluu,

- BBIXOJIUTh 3a PaMKH Y4e€OHOTO NpeIMeTa W OCYIIECTBISATH IEJCHANPAaBICHHBIA MOUCK BO3MOXKHOCTH
IIMPOKOTO MEPEeHOca CPEJICTB U CIIOCOO0B NEHCTBHUS;

- BBICTpauMBaThb WHAMBUIYaJbHYI 00pa30BATEIbHYI TPAEKTOPUIO, YUUTHIBAsS OIPAaHUUYEHHUS CO CTOPOHBI
JPYTUX YYaCTHUKOB M PECYPCHBIE OTHOILICHNS;

- MEHATHh U yAEPKHUBATh pa3HblE MO3UIMU B MO3HABATENHLHON AESITENbHOCTU (OBITh YYCHHUKOM M YUUTEIEM;
dbopMyaupoBaTh 00pa30BaTEIBHBIM 3alPOC W BBHINOJHATh KOHCYJBTATUBHBIC (YHKIIMH CaMOCTOSTEILHO;
CTaBUTH MPOOJIEMy B pabOTaTh HAJl €€ PEIICHHEM; YIIPABIISATH COBMECTHOMN IMO3HABATEIILHOMN IESITEILHOCTRIO U
MOTYUHSATHCS).

Kommynunkatusubie YY /I:

O0VYYaKOIIMNACI CMOMXKET:

- OCYIIECTBISITh JEIOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIHBIMH (KaK BHYTpPH
00pa3oBaTeNIbHOI OpraHu3alliy, TaK 1 3a ee MpeleaMHu);

- TIPY OCYIIECTBICHUH TPYNIIOBON pabOTHl ObITH KaK PYKOBOJHUTEIEM, TaK U YJICHOM NMPOEKTHOW KOMaH[bI B
pa3HBIX POJISIX (TEHEPATOPOM UJEH, KPUTUKOM, UCTIOJTHUTENIEM, IPE3EHTYIOIUM U T.11.);

- pa3BEepHYTO, JIOTUYHO U TOYHO H3JaraThb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHME aJ€KBAaTHBIX (YCTHBIX U
MMCBMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(QJIMKTHBIE CUTYallMU U IPEJOTBpAIaTh KOHQIIUKTHI 10 UX aKTUBHOM (a3bl;
- COTJIaCOBBIBATH MO3UIMH YWICHOB KOMaH bl B TIpo1iecce paboThl Hal OOIIUM MPOIYKTOM/pEIICHUEM;

- IPEACTaBIATh IyOJIIMYHO Pe3yJIbTaThl HHAWBUAYAIBHON U IPYNIIOBON EATEIBHOCTH, KaK Mepe]] 3HAKOMOH,
TaK M Iepe]l HE3HAKOMOW ayJUTOpUEH;

- moaOuWpaTh TApPTHEPOB [JIs AENOBOW KOMMYHHUKAIMH, HUCXOAS M3 COOOpaKEHUH pe3yJIbTaTHBHOCTHU
B3aMMOJICHCTBHUS, a HE JJUYHBIX CUMIIATHIA;

- BOCIIPUHUMATh KPUTUYCCKUC 3aMCUYaHUA KaK PECypcC COOCTBEHHOTO Pa3BUTUA,



- TOYHO U eMKO (POpMYIMPOBATh KaK KPUTHUECKUE, TAK U OJOOpUTEIHHBIC 3aMEUaHUs B aapec IPYTuX JToAeH
B paMKax JeloBoW M 00pazoBaTeNbHONW KOMMYHHKAIMH, H30eras MpH 3TOM JIMYHOCTHBIX OIICHOYHBIX
CYXKIECHUM.

3.Conepxanne TeM yuedHoro kypca (68 yacos)
OCHOBBI JIEKTPOAMHAMMKH (MPoaoKeHue) (9 yacoB)
MarnutHoe mnosie. Bekrop MarHuTHOW MHAyKIMM. lIpyHOMI Cynepno3uiuud MarHUTHBIX ITOJIEH.

MarauTHoe Moje NPOBOJHMKA C TOKOM. JleMCTBHME MArHUTHOTO MOJISI HAa IPOBOJAHUK C TOKOM H
JBIKYIIYIOCS 3apsKeHHYIo yacTuly. Cuiia Amnepa u cuna JlopeHua.

ITorok BekTOpa MAarHUTHOM HMHAYKUMU. SIBJIEHHE  AIEKTPOMArHUTHONW  WHAYKUMH.  3aKOH
anekTpoMarHuTHOM MHAYKIUU. DJ1C nHAYKIMH B ABMKYIIUXCS npoBoaHuKax. [IpaBuno Jlenna. SIBnenue
CaMOMHAYKIWU. MHAYKTUBHOCTh. DHEPIHS 3JIEKTPOMAarHUTHOTO T0Jisi. MarHuTHBIE CBOMCTBA BEIIECTRA.
JlabopaTopHble pabOTHI:

Jlaboparopnas pabota Nel «M3mepenue cuiabl B3aUMOACHCTBHSI KATYIIIKK C TOKOM M MarHUTay

JlabopaTtopHnast pabota No2 « UccneqoBanue siBICHUS SIEKTPOMArHUTHON MHIYKITUN

Kose6anus u Bosnsbl (15 yacoB)
Mexanuueckue KojeOaHHs M BOJHBL. AMIUIMTYJa, NEpuoJ, 4actora, (aza kxonebGanuii. IIpeBpamienus
SHEPIUu Npu KoJeOaHUsX. Buinyocoennvle Koiebanus, pe3oHanuc.
[Toniepeunsle ¥ MPOJOJIBHBIE BOJNHBL. DHEprus BosiHbL. MHTepdepeHuns u audpakius BOJH. 3BYKOBbIE
BOJIHBI.
OnexTpoMarHuTHble KoseOaHus. KonebarenbHblli KOHTYp. CBOOO/HBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUs.
BriHyxieHHbIE AIIeKTpOoMarHuTHeie Kosebanus. Pezonanc. Ilepemennslii Tok. KonnencaTtop u karymka B
Henu rmnepeMeHHoro Toka. IIpom3BoxcTBO, mepegaya M MOTPEOJCHHE HIIEKTPUYECKOW HHEPIHUU.
OneMeHTapHas Teopus TpaHcpopmaropa.
DJIEKTPOMarHuTHOE ToJie. BuXpeBoe ANeKTpuyYecKoe IMoje. DIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA
AIIEKTPOMAarHUTHBIX BOJH. /lMama3oHbl 3J€KTPOMarHUTHBIX U3IYyYEHUH U UX MPAKTUYECKOE NMPUMEHEHHE.
[TpyHLIMIIBI paANOCBSA3U U TEIEBUACHMUS.
JlabopaTopHble PabOTHL:

JlabopaTtopHnast pabota Ne3 «OmnpeneneHue yCKOpeHHst CBOOOAHOTO MaICHUS MPY MTOMOIINA MasITHUKA
Onrtuka (13 yacoB)
['eometrpuueckass ontuka. [IpsMonmHETHOE pacmpoCTpaHEHHE CBETa B OJHOPOJIHON cpeae. 3aKOHBI

OTpakeHHs U TpesiomiieHus ceerta. [lonHoe BHyTpeHHee oTpaxenue. OnTudeckre npruoopsl.

BonHoBrie cBoiicTBa cBeta. Cropocth cBeTa. MHTepdepenmus ceera. KorepentHocTs. udpakius cBera.
[Monspuzanus ceera. Jfucnepcus ceeta. [IpakTniyeckoe NPUMEHEHUE AIEKTPOMATHUTHBIX U3JTY4YCHUH.
JIaGopatopHble pabOTHL:

JlaGopatopHnas pabora Ned «Ormnpenenenue nokasaTesis IpeIoMIICHUS CPeIbh»
JlabopaTtophnast pabota Ne5 « Onpeznenenne PoKyCHOTO pacCTOSHUS COOMPAIOIIEH JTUH3BI)
JlaGopaTopHnas pabora Ne6 « OnpeneneHue JJIMHbI CBETOBOM BOJTHBD)
OcHOBBI ClIEHATBHON TEOPUN OTHOCUTEIbHOCTH (3 yaca)
VMHBapuaHTHOCTh MOJIyJII CKOPOCTH CBETa B BakyyMe. lIpMHIUI OTHOCUTENBHOCTM OWHIITEHHA.

Ilpocmpancmeo u épems 6 cneyuanrbHOU Meopuu OMHOCUMENbHOCMU. DHEP2us U UMNYIbC C80000HOU
yacmuywl. CBSI3b MACChI M SHEPTUU CBOOOTHOM YaCTUIIBI. JHEPTHS TTOKOSI.

KBanToBas ¢pusuka (17 yacoB)
[IpeameT 1 3aa4n KBAaHTOBOM (DUBHKH.

TemnnoBoe u3nmyuenue. Pactipeenienne SHEPTHH B CIIEKTPE aOCOTIOTHO YEPHOTO TeJa.

['umote3a M. [Inanka o kBanTax. ®otodddexr. Omnbite A.I. CromeroBa, 3akoHbl (oTodddexTa.
VYpaBHenue A. DiHIuTeHA 17151 poToddhdekra.

®oton. Omneiter I1.H. JlebeneBa u C.M. BaBuioBa. ['mnore3a JI. mpe bpoiisis 0 BOJTHOBBIX CBOHCTBax
yactull. KopnyckynsipHO-BOIHOBOM Ayanu3M. [{aBieHue ceera.



Mogenu crpoerus aroma. OObACHEHHE JIHMHEWYATOrO CIEKTpa BOAOpPOJAa HAa OCHOBE KBAHTOBBIX
noctynaroB H. bopa. CrioHTaHHOE U BBIHYX/I€HHOE U3Iy4EHHE CBETA.

CoctaB u cTpoeHre aTOMHOT0 sifjpa. M3otomnsl. SaepHbie cuibl. JleekT Macchl U 3HEPTUs CBSI3H Spa.
3aKOH paJMOaKTHBHOIO pacnaja. SAaepHble peakuuu, peakuuu JaejaeHus u cuHTe3a. llemHas peaknus
nenenus saep. SAnepHas sHepreTuka. TepMosIepHbIi CUHTES.

OnemeHTapHble yacThlbl. DyHIaMeHTaIbHbIE B3aUMOAECHCTBHSL. Y CKOPUTEIHU 3JIEMEHTAPHBIX YaCTHULL.
JlaGopaTopHble pabOTHI:

JlabopaTtopnast pabota No7 «HabmtoieH1e CIIONIHOTO U JTMHEHYATOrO CTIEKTPOBY
Jlaboparopnas pabota Ne§ «lccnemoBaHue crieKTpa BOIOPOIay»
JlaGopaTopnast pabotaNe9 « OmnpeneneHrne UMITYJIbCa U SHEPTHH YaCTHUIIBI TIPH JABUKCHUU B MAarHUTHOM
nose» (1o ¢gororpadusim)
Ctpoenue Beesiennoii (5 yacon)
[TpuMeHUMOCTh 3aKOHOB (DH3UKK AJii OOBSCHEHUS NPUPOIBI KOCMUYECKHMX O00BeKTOB. ConHeuyHas

cucreMa. 3Be3/Ibl 1 HCTOYHUKH UX dHeprun. Knaccudukanus 38e3a. DBomorusa ConHIa 1 3Be31.

[Nanaxtuka. Jpyrue ramaktuku. IIpocTpaHcTBeHHO-BpeMeHHBbIe MaciTaObl HabmromaeMoil BceneHHOM.
[IpencraBiaenue 06 »BoMOIIMK BCeeHHO.

N Ha3Banue tem KoauuecTB B Tom unciae B Tom unciae
KOJIHNYECTBO KOJIHYECTBO
0 OTBOAMMBIX
KOHTPOJILHBIX | J1a00paTOpHBIX padoT
4acoB padoTt
1 OCHOBBI 9 1 2
ANEKTPOIMHAMUKHU
(mpooKeHue)
2| Kosebauus 1 BOJIHEI 15 1 1
Onrtuka 13 1 3
OCHOBBI  CIICIIMAJIBHON TEOPUU 3 - -
OTHOCHUTEIBLHOCTH
5| KBanroBas ¢usnka 17 2 3
6| Crpoenue Beenennoit 5 - -
7| IloBTOpeHue 4 1 -
8| Pesepr 2 - -
HUTOIro 68 6 9
KonTtpoJibHbIe padoThI JlabopaTopHblie padoThI
Ne Tema Ne Tema
N3Mepenne cuibl B3aMMOJACHCTBUS KaTYILIKHU C
1 | DnexTpoMarHuTHAS MHIYKIIHS 1
TOKOM U MarHuTa
HccnenoBanue sABIEHUS 3JIEKTPOMArHUTHOM
2 | Konebanus 1 BOIHBI 2

WHTYKITUH
OmnpeneneHue yCKOPEHUsI CBOOOIHOTO MaACHUS
IIpY IMMOMOIIIN MasgTHHUKaA

OnpeneneHne MoKazaTessl MPEJIOMIICHHS CPEJIbI
Omnpenenenne GOKyCHOTO paCCTOSHUS
COOMpArOIIeH JIMH3BI

OnpeneneHrie JUIMHBI CBETOBOM BOJHBI

3 | CBeTOBBIC BOJIHBI

4 | CBeTOBBIE KBAaHTBI
AtomHas pusuka. PU3uKa aTOMHOTO
spa

o O | W




o

0O O O O O

HabmroneHune criionHoro 1 JMHeH4aToro
CIEKTPOB

Hccnenoanue CIICKTpPa BOAOpOAA

OmnpeneneHre UMITYJIbca U SHEPTUU YACTHIIBI

npu ABWXXCHUHM B MArHuTHOM IIOJICH
dhoTorpadusim)

(o

OHM - 0o3HaKOMJICHHE C HOBBIM MaTCpHaJIOM

31 — 3akperuieHne u3y4eHHOro

[13Y — npumeHeHue 3HaHUI U yMEHUN

OC3 — 06001eHe U ccTeMaTU3alKs 3HAaHUH
ITK3VY — npoBepka 1 KOppEKLUs 3HAHUN U YMEHUM

K — KoMOMHHUPOBaHHBIN YPOK

(MHAMBHYaTIbHOE, (PPOHTANIBHOE,
IPYIIIOBOE OLIEHUBAHHUE):

o T-—rect

o CII — camonpoBepka

o BII — B3aumornposepka

o CP — camocTosTenbHas pabota

o PK - pabora no kaproukam

o 3 —3auér

o [IIJ3 — npoBepka JomaliHero
3a/laHus

o YO — ycTHbI onpoc

o @O — ¢ppoHTAIBHBIN OTIPOC

o JIP — nabopartopHas padorta

«MeToa 00yueHHsD

o WP — undopmannonHo-
pa3BUBAIOLLIMIA

o [T — npob6aeMHO-TTIOMCKOBBII

o TP — tBOpUECKU-pENPOAYKTUBHBII

o P - penpoayKTuBHBIA




o Temarudyeckuil HOypOYHbIN IIAH
o mo npeamety ¢usuka mis 11 kiracca

o 00mmeo0pa3oBaTeNIbHOM MIKOJIBI (2 Yyaca B HEIEN0, 34 yueOHBIX HEeIN)

No/Ne Konuyects Buabl nesite1bHOCTH
HaumeHoBaHus pa3/ejioB/TeMbl YPOKOB 0 4acoB o0yyarommxcst
OcCHOBBI 2J1eKTPOANHAMUKH(TIPO0JKeHHe) (9 yacoB)
MarauTHoe 1noJie (5 yacoB)
1/1. | BBOoaHBIN HHCTPYKTAX O OXpaHe Tpy/a. BzanumoaencTBue TOKOB. MarHUTHOE TIOJIe TOKa 1
2/2 BekTop MarHuTHOM MHAYKUMH. JINHUM MarHUTHOW UHAYKIUN 1
3/3 | Monaynb BekTopa MarauTHOW HHAYKIMH. Criia Amrepa 1
4/4 [TepBUYHBII HHCTPYKTAXK IO OXpaHe TpyAa Ha paboueM mecte. JlabopaTopnas padora Nel 1 Jl/p Nel
«3mepenne cuiibl B3aUMOJICCTBUS
KaTyIIKU C TOKOM U MarHUTa
5/5 JlelicTBe MAarHUTHOTO MOJISI HA BKYIIMiics 3apsaa. Cuna Jlopenua 1
DJIeKTPOMAarHuTHasE MHAYKUMS (4 yaca)
6/1 | SIBneHue JIEKTPOMArHUTHON MHAYKIMH. MarHUTHbIN MOTOK. HampasieHne HHAYKIIMOHHOTO TOKA. 1
[IpaBuno Jlenna
712 [TepBUYHBIM HHCTPYKTAX MO OXpaHe Tpyaa Ha paboueM Mecte. JlabopaTopHas padora Ne2 1 JI/p Ne2
«HMccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW MHAYKIIMM»
8/3 | 3akoH anekrpomMarHuTHON HHAYKIMU. D/IC MHAYKIMY B IBUKYIIUXCS MPOBOJIHUKAX. 1
Camounaykuus. UHAYKTUBHOCTh. DHEPrusi MArHUTHOTO MOJIS TOKA. DJIEKTPOMArHUTHOE I10J1e
9/4 | KonrponbHast pabora Nel o teme «DIeKTpOMarHuTHAs WHITYKIHSD 1 K/p Nel
Kone6anus u BosnbI (15 yacoB)
Mexannueckue koJiedanusa (3 yaca)
10/1 | AnHanu3 KOHTPOJBHOI paboTh! 1 Koppekuus Y'Y JI. CBoOOAHbIC ¥ BBIHYK/ICHHBIC KOJICOAHUS. 1
VYcaoBrue BOZHUKHOBEHHUSI CBOOOAHBIX KoJeObanuii MaTeMaTuuecKuil ¥ Mpy>KUHHBIA MasTHUK.
JlnHamuKa Kojae0aTeIbHOTO IBUKSHHUS
11/2 | TlepBu4HBIA HHCTPYKTAX 10 OXpaHe Tpy/Ja Ha padouem Mecte. Jlaboparopnas padora Ne3 1 Jl/p Ne3




«OnpeneneHI/Ie YCKOPCHUs CBO60,Z[HOFO naacHus Mpu NOMOIIH MasiTHUKa»

12/3 | Tapmonuueckue konebanus, pasza konebanuii. [IpeBparieHne YHEPTUK MPU TAPMOHUUECKIX
konebanusx. Pesonanc u 6opsda ¢ HUM
DJIeKTPOMarHuTHbIE KoJieOanus (5 4acoB)
13/1 | CroOoaHbIe KoNcOaHus B KojeOaTenbHOM KOHTYpe. [IpeBpallieHre SHepruu MpH JIEKTPOMArHUTHBIX
konebanusax. [lepron cBOOOIHBIX ANEKTpHUECKUX KosleOaHui. [lepeMeHHbI 31eKTpUYeCKUi TOK
14/2 | AxtuBHOE conpoTHBieHue. [IelicTByoIIee 3HAUCHHE CUIIBI TOKA U HANPsDKEeHHs. EMKOCTB 1
WHIYKTUBHOCTH B LIENH MTEPEMEHHOT0 TOKA
15/3 | Pe3oHaHC B AJIEKTPUYCCKON TICTTH
16/4 | I'enepupoBaHue dMeKTpUUecKoil s3Heprun. TpanchopmaTopsl
17/5 | [Ipou3BoacTBO, IIepeaada U UCIOIb30BAHUE IJICKTPOIHEPTUU
MexaHuuyeckue BOJIHBI (3 yaca)
18/1 | BonHoBbIe siBIeHUs. PacipocTpaHeHUss MEXaHUYECKUX BOJIH
19/2 | dnuna Boaubl. CKOPOCTH BOJHBI
20/3 | Bomubl B cpejie. 3BYKOBBIC BOJTHBI
DJIeKTPOMArHUTHBIE BOJTHBI (4 yaca)
21/1 | U3myuyeHue 3J€KTPOMArHUTHBIX BOJH. [IITOTHOCTH OTOKA 3JI€KTPOMArHUTHOTO M3JTy4ESHUS
22/2 | N3o6perenue pagno A.C.ITonoBbiM. [IpUHITUIIB paaHOCBI3H
23/3 | CoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. Pacmpoctpanenue paanoBosH. Pagunonokanus. [Torsitue o
TeJIeBUACHUU. Pa3BuTHE CpeicTB CBA3U
24/4 Kontponbnas padota Ne2 «Kosiebanust 1 BOIHBI» K/p Ne2
Ontuka (13 yacon)
CaeTtoBble BOJIHBL. ['eomeTpuyeckas u BoJHOBasi onTuka (11 yacos)
25/1 ] AHanu3 KOHTpoJIbHOM paboThl U Koppekuus Y'Y /1. Pa3sutue B3rasa0B Ha npupoy ceera. CKopocTh ‘




ceeta. [Ipunnun I'tolireHca. 3akoH OTpaXxeHUs CBETA

26/2 | 3akoH mpenomiieHus cBerta. [loHOE OTpaxkeHue

27/3 | TlepBuuHbBIif HHCTPYKTAX IO OXpaHe Tpyaa Ha pabodem mecte. JlabopaTopHas pabora N4 JI/p Ned
«M3mepeHue mokaszaresis MPeTOMIICHHS CTCKIIa

28/4 | Onruueckue puOOpsl. JInH3bl. POpMysIa TOHKOM JTUH3BL. Y BETHUYECHUE THH3BI

29/5 | TlepBuuHbBIif HHCTPYKTaX MO OXpaHe Tpyaa Ha padbodem mecte. JlabopaTopHas padora Ne5 JI/p Ne5
«Ormpenenenne ONTUYECKON CUIIBI JIMH3bI U (POKYCHOT'O PACCTOSHUS COOMpPAIOILEH JTMH3bD)

30/6 | lucnepcus cBera.

31/7 | UnarepdepeHnms MEXaHHUECKUX BOJH M CBeTa.  IIpuMeHeHHE HHTEPHEPEHITHH.

32/8 | Iudpakuus cBeToBbIX BoyH. [ludpakinonHas pemeérka

33/9 | [lepBuuHBIil HHCTPYKTAX 110 OXpaHe TpyAa Ha pabodyem mecte. JlabopaTopHast pabota Ne6 Jl/p Ne6
«3MepeHne IIMHBI CBETOBOW BOJHBI»

34/10 | TMonspusarus cBeta. ['1a3 Kak OnTHYECKas CHCTEMa

35/11 | KonTponbHas padota Ne3 «CBEeTOBBIC BOJIHBI» K/p Ne3

N3nydenus u ciekTpsl (2 yaca)

36/1 | Ananu3 KOHTpOJIbHOM paboThl 1 Koppekuus Y Y /. Bunsr uznyuennii. Mcrounnku cBeta. CieKTphl U
CHEKTpasibHbIC anmapaTbl. CleKTpaibHbIA aHATN3

37/2 | UudpaxpacHoe u yiabpTpaduoieToBoe uanyueHus. PentreHoBckue ayun. [llkana 3eKTpoMarHuTHBIX
BOJTH

OcHOBBI clIeNHAJTbHOI TEOPUH OTHOCUTEJIHLHOCTH (3 yaca)

38/1 | [TocTynaThl TEOPHH OTHOCHTEILHOCTH.

39/2 | PenatuBucTCKasg IMHAMHUKA

40/3 | CBsI3b MeX/Iy MacCOW M SHEPTHUECH

KBanToBas ¢pusuka (17 yacoB)
CBeToBBI€ KBAHTHI (5 4aCOB)




41/1

dotorddexT. YpaBHeHue DHIITENHHA.

42/2 | ®otonsl. [Ipumenenune portorddexra.

43/3 | JlaBnenue cBeTa. XMMHYECKOE ACHCTBHE CBETA.

44/4 | Pewenne 3amad o teMe «CBETOBBIE KBAHTHD)

45/5 | KonrponbHas pabora Ne4 o reme «CBETOBbIE KBAaHTBD» K/p Ne4

Atomuas ¢pusuka (3 yaca)

46/1 | Anamu3 KOHTPOJIbHOU paboThl U Koppekiust Y Y /. Ctpoenune atoma. OnbiTel Pesepdopa.
[Inanerapnas moaens aroMa. KBantoBbie moctysiatel bopa. Jlazepsl.

47/2 | llepBU4HBIA MHCTPYKTAX IO OXpaHe Tpyda Ha pabouem mecte. JlabopaTopHas pabora Ne7 « Jl/p Ne7
HaGmroienre CrijionmHoro u JMHEHYaTOro CIIeKTPOB)

48/3 | IlepBUYHBIH HHCTPYKTAXK IO OXpaHe TpyAa Ha pabodyeM mecte. JlTabopaTopHas pabora Ne8 « JI/p Ne8
HccnenoBanue criekTpa BOJIOpoay

duzuka aToMHOro sapa (7 yacon)

49/1 | MeToabl perHCTpPAIMK JIEMEHTAPHBIX YaCTHII. BHUIbI paOaKTUBHBIX U3TyUCHH.

50/2 | PagnoakTHBHBIE MTPEBpaIlEeHHUs. 3aKOH paAHOaKTUBHOIO pacnaaa. [lepros momypacmasa.

51/3 | CtpoeHue aTOMHOTO sipa. DHEPrHs CBsI3M siaep. V30Torbl.

52/4 | IlepBuuHBIil HHCTPYKTAX 110 OXpaHe TpyAa Ha pabodyem mecte. JlabopaTopHast pabota Ne9 Jl/p Ne9
«Omnpenenenne UMIYJIbCa U YHEPTUU YACTHIIBI MPU JABM)KEHUU B MATHUTHOM T10JIE»

53/5 | Slnepubie peakiuu. Jlenenue saep ypana. LlenHsie simepHble peakimu. SIaepHblii peaktop.

54/6 | Tepmosinepubie peakiuu. [IpuMeHeHHe AAEPHON SHEPreTUKU. bromornyeckoe aeicTBrE paaralnu.

55/7 | KourponbHas pabora Ne5 rmo teme «AtomHas ¢pusnka. Ouszrka aTOMHOTO sApay K/p Ne5

DJieMeHTApHbIe YacTHIbI (2 Yaca)
56/1 | Ananu3 KOHTPOJBEHOMU paboThl U Koppekius Y'Y 1. dusnka 3JeMEHTapHBIX YaCTHII.
57/2 | Enunas ¢usnueckas KapTuHa MHpa

Ctpoenue Bcesiennoii (5 yacon)




58/1

Crpoenne Conneunoii cuctemsl. Cucrtema 3emura-JlyHa.

59/2 | O6mwme ceeaenus o Connre. VicTouHuKH SHEPrUun U BHyTpeHHEe cTpoeHne CoHIIa.
60/3 | Hama INanaktuka. [Ipoucxok/aeHre U 3BOJIIOLINS TaJaKTUK U 3BE3/I.
61/4 | Hama [Nanaktuka. Mecto ConHeunoii cuctemsl B ['anaktuke Mneunsiii [TyTs.
62/5 | Teopus Bonbiioro B3pbiBa U paciuupsironieiics BeeneHHoit
IloBTOpenue (6 yaca)
63/1 | IToBropenue o Teme «KuHemMaTnkay
64/2 | TloBTopenwue no Teme «JnHamuka»
65/3 | [ToBTOpEeHUE Mo TeMe «3aKOHBI COXPAHCHUS»
66/4 | TloBropeHwue o Teme «MomekysipHast HU3HKa»
67/5 | IToBTopenue mo Teme «TepMOIMHAMHKA
68/6 | IToBTopenue mo Teme «I[10CTOSHHBINH TEKTPUUSCKHUIA TOK




5 Cnoco0bl u popmMbl OLleHUBAHHUS 00Pa30BaTEJBHBIX Pe3Y/JIbTATOB 00y4alOLIUXCS

O11eHKA YCTHBIX OTBETOB YYALIUXCH.

Onenka S craBUTCS B TOM CIIydae, €CIIM YYaI[MiCS TOKa3bIBAE€T BEPHOE ITOHWMaHWE (U3MYECKOW CYIIHOCTH pPAacCMAaTPHBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHi, JaeT TOYHOE OIpeesieHHEe W HCTOJIKOBAaHHE OCHOBHBIX IMOHATUH M 3aKOHOB, TEOPHi, a TakKe NpaBUIbHOE
onpeneneHne (U3NYECKUX BEIWYHMH, WX CIUHHII U CIMOCOOOB W3MEPEHUs; TPABWIIBHO BBIOJMHIET UYEPTEXKH, CXEMbl M TPa(UKH; CTPOUT OTBET IO
COOCTBEHHOMY IUIaHy, CONPOBOX/IAET PAacCKa3 HOBBIMU NPHUMEpPaMM, YMEET NMPUMEHSATh 3HAHUS B HOBOW CHUTYallMH NPU BBIIOJIHEHUH MPAKTUYECKUX
3aJJaHUI; MOXET YCTaHaBIMBATh CBSA3b MEXAY M3y4aeMbIM M paHee W3YUYECHHBIM MaTepHalloM IO Kypcy (DU3HMKH, a TaKKe C MaTepuajoM YCBOECHHBIM MPHU
U3yUYEHHUH JPYTUX MPEIMETOB.

Ouenka 4 cTraBUTCS B TOM Cllydae, €CIM OTBET YUYEHHKa YIOBIETBOPSET OCHOBHBIM TPeOOBaHHSAM K OTBETY Ha OLIEHKY S5, HO 0€3 HCIOJIb30BaHUSA
COOCTBEHHOTO IJIaHa, HOBBIX NMPUMEPOB, 0e3 MPUMEHEHUS 3HAHWW B HOBOW CHUTyaluu, 0e3 HCIOJIb30BaHHs CBA3EH C paHee M3YYEHHBIM MaTepHajoM,
YCBOCHHBIM TPU HM3YyYEHUU NAPYTUX IMPEIMETOB; €ClU YyYallluWcs JOMYCTUI OAHY OIIMOKY WM He Oojee JIBYX HEJAO0YETOB M MOXKET MCIPaBUTh HMX
CaMOCTOSITENIEHO WJI C HEOOJIBIION MOMOIIBIO YUUTEJS.

Ouenka 3 cTaBUTCS B TOM ClIydae, €U y4alluiics IpaBUJIbHO TOHUMAaET (PU3UUECKYIO0 CYIHOCTh pacCMaTPUBAEMbIX SIBJICHUI M 3aKOHOMEPHOCTE, HO B
OTBETE UMEIOTCS OTJENIbHBIC TPOOEIIBl B YCBOCHUH BOTIPOCOB Kypca (PU3UKHU; HE MPEMATCTBYET JaIbHEHIIEMY YCBOSHHIO IPOTPaMMHOT0 MaTeprasia, yMeeT
NPUMEHATH MOJTYYCHHbIC 3HAHUS MIPU PEIICHUH MPOCTHIX 3a/1ay C MCIOIb30BAHUEM TOTOBBIX (POPMYII, HO 3aTPyAHSIETCS NPU PEIICHUU 3a7a4, TpeOyIOIHX
peoOpa3oBaHus HEKOTOPBIX POPMYIT; AOMYCTHI HEe OoJiee 0JTHOM rpy0ol U 0fHOM HeTpyOoit ommoOKy, He 60ee TBYX-TPeX HETPyOBbIX HEIOUYETOB.

OueHka 2 CTaBUTCS B TOM Cllydae, €CJIM YYallUCs HE OBJIaJie] OCHOBHBIMU 3HAHUSIMHU B COOTBETCTBUU C TPEOOBAHUSIMU U JOMYCTHII OOJIbIIE OMIHOOK U
HE/I0YETOB, YeM HEOOXOIUMO /ISl OLICHKH 3.

Ouenka 1 craBuTCs B TOM ClIy4yae, €CJIM YYCHUK HE MOXKET OTBETUTh HU HA OJMH U3 MOCTABJICHHBIX BOMPOCOB.

O1eHKa MMCbMEHHBIX KOHTPOJIbHBIX Pa0oT.

Ouenka 5 craButcs 3a paboTy, BBIIMOJTHEHHYIO TOJTHOCTHIO 0€3 OIMUOOK M HEJJOUYETOB.

Ouenka 4 craBuTcs 3a paboTy, BBIIOJHEHHYIO MOTHOCTHIO, HO MTPH HAIMYHK He 0oJiee OHOM OIMOKHU U OJTHOTO HeloueTa, He 0oJiee TpeX HeA0UYETOB.
Ouenka 3 craButcs 3a paboTy, BHINOJHEHHYIO Ha 2/3 Bceil pabOThI MPaBUIBHO WM MPH TOMYLICHUH He Ooliee oIHOM rpy0oii ommbku, HE Ooee Tpex
HEerpyObIX OINOOK, OAHON HErpyOoil OMIMOKY U TPEX HEJOUETOB, IPH HAJTMUUU YETHIPEX-TISITH HEJJOUETOB.

Ouenka 2 craBuTcs 3a paboTy, B KOTOPOH YUCIIO OIIMOOK U HEJOUYETOB MPEBBICUIO HOPMY JUISl OLIEHKH 3 WJIM MIPABUIIBHO BBIIOJHEHO MeHee 2/3 paboThl.
Ouenka 1 craButcs 3a pabOTy, HEBBIITOJIHEHHYIO COBCEM WJIM BBIIIOJHEHHYIO C TPyObIMU OLIMOKaMH B 3aJaHUSIX.

Onenka Ja00paTOPHBIX PAdOT.

Onenka S cTaBUTCS B TOM CITydae, €CJIM yJYalluiics BBIOJHWI paboTy B MOJHOM 00BheMe C COOITIOACHUEM HEOOXO MO ITOCIIEI0BATEIFHOCTH ITPOBEICHHUS
OTBITOB M W3MEPEHUH; CAMOCTOSTEIBHO M PALMOHAIBHO MOHTHUPYET HE00X0oauMoe OO0OpYyJOBAaHUE; BCE OIBITHI NMPOBOJUT B YCIOBUSX U pEXHUMAX,
oOecreynBaroUMX MOJyYeHUE MPABHIBHBIX PE3YyJbTAaTOB U BBIBOJOB; COOJOJaeT TpeOOBaHMS IMpaBWil O€30MAacHOr0 TPyJa; B OTYETE HPAaBHIBHO U
AKKypaTHO BBIMIOJIHSAET BCE 3aIIUCH, TAOIMIIbI, PUCYHKH, YEPTEKH, TpaUKH, BEIYUCIICHHUS, IPABIIIBHO BBIIOJIHACT aHAINU3 ITOTPELITHOCTEH.

Ouenka 4 craBUTCS B TOM CJIy4ae, €CJIM y4allluicsl BBIIOJHUI pabOTy B COOTBETCTBUU C TPEOOBAHUSIMH K OLIEHKE 5, HO TOIMYCTW JABa-TPHU HEI0YeTa, He
Oonee ogHON HETPYOOIl OMIMOKK U OJTHOTO HEIOYEeTA.

Ouenka 3 cTaBUTCS B TOM Ciy4yae, €ClIU y4allluics BBIIOJHWI paboTy HE MOJHOCTHIO, HO 0ObEM BBIIIOJHEHHOW YacTH TAaKOB, YTO MO3BOJISET MOTYYHUTh
NpaBUIbHBIE PE3YJIbTATHI U BBIBOJIBI, €CJIM B X0J1€ TIPOBEICHUS ONBITA U U3MEPEHUH ObUIM JOMYIIEHBI OIIUOKH.

OueHka 2 cTaBUTCS B TOM Cllydae, €CJIM YYalluiCs BHIIOIHII paboTy He MOJHOCTHIO U 00BbEM BBIIIOJIHEHHOM paboThl HE MO3BOJISIET CeNaTh MPaBUIIbHbIE
BBIBO/IbI, BEIYMCIICHUS; HAOIIOIEHUSI TPOBOIMIIMCH HETIPaBUIIBHO.

Ouenka 1 craBuTCcs B TOM CIy4ae, €CJIM YUalUICs COBCEM HE BBIIMOJIHUI padoTy.

Bo Bcex cimyuasix olieHKa CHIXKAETCsl, €CIIM YJaIluicst He co0Ito1an TpeboBaHuii ipaBui 6€30MacHoro Tpy/aa.




6 Omnucanue yueOHO-MeTOAMYECKOT0 M MATEPHAJbLHO-TEXHHYECKOr0 odecneyeHns padoyeii mporpaMmbl

Cnucok MEeToNYEeCKUX U yueOHBIX TOCOOHiA,
HCHOJIb3YEMBIX B 00pa30BaTeIbHOM MpoLecce

1. ®enepanbHBIE KOMIIOHEHT TOCYIapCTBEHHOTO CTaHAapTa 001ero oopa3oBaHusl.
2. B.C. [lantomkos, O.B. KopurynoBa. ABTOpckasi mporpaMma, COCTaBJI€HHasi HA OCHOBE IMPOTPaMMBI
aBropa ['.5l. MskumeBa
3. ILT. Caenko, B.C. Hanromenkos, O.B. Kopmynosa u ap.llporpamma o01iieobpa3zoBaTeiabHbIX
yupexnenui. @usnka. 10-11 xmacesr — M.: IIpocsemenne, 2009.
4. T .Sl.MskumeB. ®uzuka 11. yaeOHuK 1i1s 00meodpasoBaTenbHbix yupexaenuit \ ['.S.Mskuiues, b.
b byxosues, H.H. Corckuii. - M. IIpocsemenne 2010r.

Ob6opynoBanue U NpudOpPHI

DJIeKTpopacupe1eIUTeAbHbIA IUT

Komnerorep

IIpoexTop

OKpaH

Tabmuma «MexayHapoaHas cuctema eguaur, CHUy»

Ta6mz1ua «HpI/ICTaBKI/I JJIA 06p330BaHI/I$[ ACCATUYHBIX KPAaTHBIX U JOJIBHBIX CAWMHUID>

Ta6mz1ua «Du3nyecKue MOCTOSHHBIE

MeTtoanueckue YKa3aHHA «OnTHkKa»

Habop mo ontuke

VICTOYHUKH IOCTOSIHHOTO U IIEpeMeHHOro Toka (4B. 2A)

AmnepMmeTp J1abopaTopHbIN

BoabsT™meTp 1abopaTOpHBIN

MuutnamnepMerp

HaGop saexkTpon3MepuTenbHBIX TPHOOPOB MOCTOSTHHOTO, TIEPEMEHHOTO TOKa

KoMIuiekT 17151 IpakTUKyMa M0 3JIeKTPOJAMHAMUKE

H3mepuTenb JaBiIeHUS U TEMIEPATYPhI

M cTOYHHMK TOCTOSTHHOTO M IepeMeHHOro HanpsbkeHus (6/HOA)

['eHepaTop 3ByKOBOM 4aCTOTHI

Ocrmumnorpad

Kommexrt COCAMHUTCIIbHBIX ITPOBOJIOK

[ITaTuB yHUBEpCATBHBIN PU3HUECKUIl

Marmmaa BosiHOBas

Habop aiis uccienoBanus NEPEMEHHOTO TOKA, SIBICHUN AJIEKTPOMArHUTHON MHIYKIIMU ¥ CAMOUHIYKIUU




Ha6op JJIA U3YUCHHA ABUXKCHUA OJICKTPOHOB B QJICKTPHUYCCKOM M MAIrHUTHOM II0JIIX M TOKA B BAKYYMC

Habop 1151 uccienoBaHus MPUHIIAIIOB PaJIMOCBSI3H

TpancdopmaTop yHUBEpCATIbHBIH

VCTOYHHK BBICOKOTO HaIpsPKCHU S

CTpeJIKI/I MAar"guTHBIC Ha IITaTUBaX

[Tpubop s u3ydenust npasuia Jlenma

KommexT o FCOMeTpI/ILIGCKOI)’I OIITUKC HAa MAaIrHUTHBIX JACPKATCIAX

KoMIuiekT HO BOJTHOBOM ONTHKE Ha OCHOBE TPadOrpoeKTOPOB

HaGop criekTpaibHBIX TPYOOK ¢ HICTOYHHUKOM ITUTAHUS

Ha6op no n3mepennro noctosiHHOM [11anka ¢ ncmonp30BaHUEM Jiazepa

KoMIproTepHBIN H3MEPHUTEIIBHBIN OJIOK

HabGop natumnkoB (TeMneparypsl, JaBJICHHs, BIAXXHOCTH, PACCTOSHUS, MOHU3UPYIOIIETO H3ITy4YeHUs,
MarHUTHOTO TIOJISA)

Ocumorpaguueckasi NpucTaBKa

JlnnakTuyeckui Matepua

I/IH,Z[I/IBI/II[yaJ'IBHBIe KapTOYKH I10 TCMaM

Hudpossie 06pa3oBaTesIbHbBIE PECYPCHI

DneKTpoHHOE MpuiIokeHue K yueOnuky dusuka 10, Ousuka 11
BupTtyanbsHble 1a00paTopHble paboThI

HNHuTepHeT-pecypcesl

AJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI U3 €AMHOMN KOJUIEKIIUH H(POBBIX 00pa30BaTEIBHBIX PECYPCOB
(http://school-collection.edu.ru/), karamora deaepaibHOrO IIEHTPa HHAOPMAIIHOHHO-00PA30BATEIBHBIX
pecypcos (http://fcior.edu.ru/): napOpMaIIMOHHBIE, YIEKTPOHHBIC YIPAKHEHHS, MyJIbTHME/IAA PECYPCHI,
DJIEKTPOHHBIE TECTHI

JlutepaTypa, peKOMEHI0BaHHAs AJIs yYaluXCcs

1) Msxkumes I'.5l. ®usuka: yued. mig 11 k. obmeobpazosar. yupexaenuii / I'.51. Mskumes, b.b.
byxosues, H.H. Corckuii — M.: IIpocsenienue, 2010
2) dwusmka: eKeMECIUHbIN HAyYHO-METOIMICCKUI Ky pHAT u3aatenbeTa «IlepBoe ceHTIOps»

JlutepaTypa, UCTIOIb30BaHHAS TP MOATOTOBKE
POrPaMMBbI

1. ®enepanbHBIA KOMIIOHEHT TOCYApCTBEHHOTO CTaHAapTa 001ero oopa3oBaHusl.

2. B.C. [lantomkos, O.B. KopuryHoBa. ABTOpcKasi mporpaMma, COCTaBJI€HHAsi HA OCHOBE NPOrPaMMBbI
aropa ['.5l. Mskumesa

3. ILT. Caenko, B.C. Hanromenkos, O.B. Kopumynoa u ap.llporpamma o0mieo6pa3zoBaTeiabHbIX
yupexaenuit. Gusuka. 10-11 knaceer — M.: Ilpocsemmenue, 2009.

7. DoH]I OLIEHOYHBIX CPEACTB MO MpeaMeTy

KonTpoabsHas padora Nel mo treme «CTtaiiHoHAPHOE MAarHUTHOE T10J1€»



http://school-collection.edu.ru/
http://fcior.edu.ru/

B.A. 3a6otun, B.H. KomuccapoB. ®u3nka: KOHTPOIb 3HAHUH, yMeHUH 1 HaBbIKOB yuammxcs 10-11 kmaccos. -M.: [Ipoceemenue 2008r., c. 20-21

KOHTpOJILHaﬂ paﬁoTa Ne2 mo Teme ((3JIeKTp0MaFHHTHaﬂ HHAYKIUS»

B.A. 3a6o0tun, B.H. Komuccapo. ®u3uka: KOHTpOJIb 3HAHWH, yMEHUH 1 HaBBIKOB yudamuxcst 10-11 kmaccos. -M.: IIpocsemenue 2008r., c. 21-22

KontpoabHnas padora Ne3 no treme «Kosie6anusi 1 BOJIHBI»

B.A. 3a6o0tun, B.H. Komuccapo. ®u3uka: KOHTPOJIb 3HAHWUH, yMEHHUI 1 HaBBIKOB ydamuxcs 10-11 kmaccos.

KonTpoabsHas padora Ne 4 nmo teme «Onruka»

B.A. 3a00tun, B.H. Komuccapos. ®u3nka: KOHTpOJIb 3HaHUHN, yMEHUH U HaBbIKOB yuamuxcs 10-11 kiaccos.

KOHTpOJILHaﬂ paﬁoTa Ne 5 mo Temam «CBeTOBBIE KBaHTbBI», «ATOoMHAas (1)1/131/11(3».

B.A. 3a6o0tun, B.H. Komuccapo. ®u3uka: KOHTpOJIb 3HAHUH, yMEHHI 1 HaBBIKOB ydamuxcs 10-11 kmaccos.

KonTtpoabHas padora Ne 6 no teme «®@u3uka sapa u 3jieMeHThl DIYU»

B.A. 3a6otun, B.H. Komuccapos. ®u3nka: KOHTpOJIb 3HAHUH, yMEHUI U HaBbIKOB yuamuxcs 10-11 kimaccos.

-M.: IlpocBemenue 2008r., c. 23-24

-M.: IlpocBemienne 2008r., c. 25-26

-M.: IlpocBemenue 2008r., c. 28-29

-M.: IlpocBenienne 2008r., c. 29-30






