AHHOTAIUA

KanenmapHo - TemaTnueckoe IIaHUPOBAHHE COCTABIIEHO HA OCHOBE IPHUMEPHOI MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanust 1o ¢usmke 7-11 kmaccer:  M.: Ilpocemenume, 2011, pexkoMeHnOBaHHOW MHHHCTEPCTBOM
obpazoBanust u Hayku P®. 3a ocHOBY pabouei mporpaMMbl B3siTa Iporpamma Kypca ¢usuka 7-11 ximaccer / aBTopsl
cocraButenu A.B.Ilepriukuna, E.M. I'yraunk, I'.5l. Mskumesa, b.b. Byxosnesa, H.H. Corckoro).

Kypc coorBercTByer TpeOOBaHHMSIM K YPOBHIO IMOJTOTOBKHM YyYalIMXCs, MO3BOJSET paboraTh Oe3 Meperpy3ok B
KJlacce C JEeThbMH Pa3HOTrO ypOBHS oOydeHMs M umHTepeca K ¢usnke. OHa mo3BojsieT chOPMHUPOBATH y YUAIHXCS
OCHOBHOH IIIKOJIBI JTOCTATOYHO MIMPOKOE MpecTaBicHUEe o (u3ndeckoi kaptuHe mupa. Kypc paccumran Ha 70
4acoB (2 yaca B HE/IEIIO).

KanenpapHo-tematnueckoe — IUTAaHUPOBAaHHE  KOHKPETH3UPYET  COAEP)KaHWE  TNPEAMETHBIX  TeM
00pa30BaTeNbHOIO CTaHJapTa U JaeT paclpeielieHne YUeOHbIX 9acoB IO pasjenaM Kypca 7 Kiacca ¢ y4eTOM Mex
MIPE/IMETHBIX  CBS3EH, BO3PACTHBIX OCOOEHHOCTEH Yydalimxcsi, ONpenenseT MUHHMaJbHBIA HaOop OIBITOB,
JIEMOHCTPHPYEMBIX YUUTETIEM B KJIacce M JIAOOPATOPHBIX, BHITOMHIEMBIX YIaIIUMHUCH.

Hean u 3agaun u3ydeHns1 PU3NKH B CPEJHEH IIKOJIE CIICAYIOLIME:

* pa3BUTHE HHTEPECOB M CIOCOOHOCTEH ydaluxcs Ha OCHOBE TNepeldayd WM 3HaHUM W OmbITa
TI03HABATENBHON U TBOPYECKOH JIESTENLHOCTH;

* TIOHMMaHWE YYalIUMKCSl CMbICJIAa OCHOBHBIX HAaYYHBIX MOHSATHH W 3aKOHOB (DM3MKH, B3aHMMOCBSI3U MEXIY
HHUMU;

* (opmMupoOBaHue y yuaIuxcst MpeAcTaBiIeHni 0 (PU3NUECKON KapTHHE MUpa.

00pa3oBaTesbHBIC PE3YIbTATHI

JoctmkeHne 3TUX 11eneil o0ecreunBaeTcs pelieHeM CIeIyoInX 3a1a4:

* 3HAKOMCTBO Y4YalIUXCsl C METOJIOM HAay4HOTO MO3HAHUSI U METOAAaMH HCCIEeOBaHHUs OOBEKTOB U SIBJICHUIA
HPUPOJIBI;

* MproOpeTeHNe yJaluMUCs 3HAHUH 0 (PU3NUECKHUX BEIMYHMHAX, XapAKTEPU3YIOIINX ITH SIBIICHUS,

* (dopMupOBaHWE Yy YydYalIMXCs YMEHHH HaONIOAaTh MPUPOJHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopaTtopHble pabOTBHl U AKCIIEPUMEHTANbHBIE HCCICIOBAaHHA C HCIIOIb30BAHHEM HW3MEPUTENBLHBIX MPHOOPOB,
HIMPOKO MPUMEHSEMbBIX B IIPAKTUYECKOH KHU3HU;

* OBJIAQJICHUE YyYAIUMUCA TaKMMHU OOIIEHAYYHBIMH IOHATHAMM, KaK NPUPOIHOE SIBJICHUE, SMIUPHYCCKH
YCTaHOBIICHHBIH (aKT, mpobiema, TUIoTe3a, TEOPETUUECKUI BBIBOA, Pe3yIbTaT SKCIEPUMEHTAIBHON IPOBEPKH;

* IOHMMaHHE YYAIMMUCS OTJIMYMHA HAyYHBIX NAHHBIX OT HENPOBEPEHHOH MH(OpPMALMHU, NEHHOCTH HayKH
JU1s yIOBIIETBOPEHHUS OBITOBBIX, IPOM3BOICTBEHHBIX M KYJIBTYPHBIX IOTPEOHOCTEH YeTIOBeKa.

B ocHOBe pa3BuTHS YHUBEPCAJIbHBIX Y4eOHBIX JEUCTBMH B OCHOBHOH IIKOJIE JIGKHT CHCTEMHO-
JEATENIbHOCTHBIN ToaxoA. B cooTBeTCTBMM € HMM MMEHHO AaKTUBHOCTb YJalllUXCsl IPHU3HAETCS OCHOBOIL
JOCTIDKEHHS Pa3BUBAIOIINX LIeNel 00pa30BaHUs — 3HAHUS HE NEpelaloTcs B TOTOBOM BHUJE, & JOOBIBAIOTCS CaMUMH
yYalMMHUCS B IPOLECCE TO3HABATENbHON AESTENBHOCTH.

B cooTBercTBHY ¢ JaHHBIMH OCOOESHHOCTAME NPEIIOIaraeTcsl HCIOIb30BaHUE CIEAYIOMINX ITeAarOrMIeCKUX
TEXHOJIOTUH: MPOOJIEMHOro 00Yy4YeHHs, Pa3BUBAIOLIEr0 OOYUCHHsI, UTPOBBIX TEXHOJOTHUH, a TaKXKe HCIOIb30BaHHUE
METONOB MPOEKTOB, HHAMBHAYAIBHBIX M TPyHNoBHIX (opMm paborsl. [Ipu opranmszamuu ydeOHOro mporecca
HCTIONB3YyeTCs CIENYIOIasi CHCTEMa YPOKOB:

KomOunmpoBaHHEIA ypoK - IpeAronaraeT BEIIOTHEHHE paboT 1 3aaHUil pa3HOTO BHUIIA.

VYpok pemieHus 3ajad - BbIPAOATHIBAIOTCS y yYalUXCS yYMEHHS M HaBBIKM PELIEHHs 3a7ad Ha YpPOBHE
00s3aTENBHOM Y BO3MOKHOM [OATOTOBKE.

YPOK — TECT - TECTUPOBAHHE MPOBOIUTCS C IENBI0 JUATHOCTHKH MPOOENIOB 3HAHMH, TPEHUPOBKH TEXHHKE
TECTUPOBAHMUSL.

Ypok — camocToaTenbHas paboTa - MPEATIaraoTCs pa3Hble BUIbI CAMOCTOATENBHBIX PadoT.

YpoKk — KOHTpoONBHAsI paboTa - YpOK MPOBEPKH, OLCHKH W KOPPEKTHPOBKH 3HaHWH. IIpoBoAWTCS C menpio
KOHTPOJISI 3HAHUM ydaluxcs 1o MPOHJIEHHON TEME.

Ypok — nmabopaTopHast paboTa - IPOBOAUTCS C LENIBI0 KOMITIEKCHOTO IPUMEHEHHS 3HAHUH.

[Ipn mpoBeneHNn ypOKOB HCIIONB3YIOTCSA TakKe MHTEPAKTHBHBIE METONBI, @ HMEHHO: paboTa B TpyIax,
yueOHBII Ananor, oOBbsICHEHNEe-TIPOBOKAIMS, JEKIHUI-IUCKyCCHs, ydeOHast IUCKYCCHs, UTPOBOE MOIETHPOBAHHE,
3alUTa MPOEKTa, COBMECTHBIM IMPOEKT, JIEOBBIE WIPHI; TPAAWIMOHHBIC METOABL: JEKIHS, paccka3, OOBsICHEHHE,
Oecena.

KoHTpons 3HaHMH, yMeHHil, HaBBIKOB NMPOBOAWTCA B (popMe KOHTPOIBHBIX paboT, BBHINOIHEHHS TECTOB,
(pU3NIECKUX TUKTAHTOB, CAMOCTOSITENFHBIX PaboT, TabopaTOPHEIX PadoT, ONBITOB, IKCIIEPUMEHTATHHBIX 3a1aY.

Konmponvro — usmepumensuvle mamepuansi, HanpasieHHble HA U3YYeHUEe VPOBHS.

1. 3HaHWiT OCHOB (M3WKH (MOHOIOTMYECKHH OTBET, DKCIIPECC — OMpoc, (PPOHTAIBHBINA OIpOC,

TECTOBBI OMNpOC, HAINMCAHWE M 3alluTa COOOIIEHWs IO 3aJaHHOW TeMe, OOBSICHEHHWE SKCIEepPHMEHTa,

(U3MUECKNil TUKTAHT)

2. IpHOOPETEHHBIX HABBIKOB CAMOCTOSATEIBHON M MPAKTUIECKON NESITENbHOCTH ydJaluxcsl (B Xozie
BBINOJTHEHHS JTa00OPAaTOPHBIX PadOT U pelIeHus 3a1a4)

3. pa3BUTHIX CBOMCTB JIMYHOCTH: TBOPYECKMX CHOCOOHOCTEH, MHTEpeca K H3Yy4eHHIO (pu3mKH,
CaMOCTOSITETPHOCTH, KOMMYHHKATUBHOCTH, KDUTHYHOCTH, PE(IEKCHUH.




[Inanupyemsle pe3yabTaThl:
JIn4HOCTHBIE, MeTANIPEAMETHBIC M NIPeIMETHBIC Pe3yJIbTAThHI OCBOCHHS COACP:KAHUSA Kypca

B mporpamme no ¢usuke mis 7- 11 KiaccoB CpemHel MIKOJIBI, COCTaBJIEHHOW Ha OCHOBE (enepasbHOTO
TOCYIapCTBEHHOTO  00pa30BaTENbHOIO CTaHAapTa OMpesieNieHbl TpeOOBaHMA K  pe3ynbTaraM  OCBOCHHS

00pa3oBaTENIFHON MPOrPaMMbI OCHOBHOT'O O0IIIET0 00pa30BaHMUS.

JIMYHOCTHBIMY pe3yabTaTaMu 00y4deHuUs prU3nKe B OCHOBHOM IIKOJIE SIBIISIOTCS:

1. cOPMUPOBAHHOCTh ~ TMO3HABATEIBHBIX  HMHTEPECOB,  HMHTEIUICKTYalbHBIX W TBOPYECKHX
CHOCOOHOCTEH yJaImxcs;
2. yOeKIEHHOCTh B  BO3MOKHOCTH ITIO3HAHHMS TOPHPOJABI, B HEOOXOJAUMOCTH  Pa3yMHOIO

HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ HayKu Hu TEXHOJIOT'Hii JJIA }IaJ’ILHeﬁLHeFO pa3BUTHUA YCJIOBEYECKOI'O O6H1€CTB3,
YBaXXCHUC K TBOPpIAM HAYKU U TEXHHUKH, OTHOIICHUE K (1)I/I3I/IK6 KaK 2JICMCHTY 06meqen013eqe01<of/i KYJIbTYPBHI;

3. CaMOCTOSITEIILHOCTh B IPUOOPETEHNN HOBBIX 3HAHUH M IPAKTUYECKUX YMEHHIA;

4, TOTOBHOCTh K BBHIOOpY J>KM3HEHHOI'O IMYTH B COOTBETCTBHM C COOCTBEHHBIMH HHTEpECaMH U
BO3MOYKHOCTSIMU;

5. MOTHBalMsi ~ 0Opa3oBaTENbHOW  JIEATENbHOCTH  IIKOJIBHHKOB  HAa  OCHOBE  JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOIX0AA;

6. (opMHpOBaHUE UEHHOCTHOTO OTHOIIEHHS JPYT K JPYry, YYUTENIO0, aBTOpaM OTKPHITUH W

MU300peTeHHH, pe3yibTaTaM 00 yICHHS.

MeTanpeaMeTHLIMH pe3ybTaTaMu 00ydeHHs (PU3KUKEe B OCHOBHO# IIKOJIE SBIISFOTCS:

1. OBJIaJICHUE HABBIKAMU CAMOCTOSITEIFHOIO MPUOOPETEHMs] HOBBIX 3HAHWM, OpraHU3alui yueOHON
JACATCIIBHOCTH, ITIOCTAHOBKHU uenef/i, IUTaHUPOBAaHHUs, CAMOKOHTPOJISI U OLICHKH PE3YyJIbTAaTOB cBOEH JACATCIIBHOCTH,
YMEHMAMM NIPEABUIETH BO3MOXKHBIE PE3YJIBTAThl CBOUX JIEHCTBUIL,

2. NOHMMaHHWE Pa3IMYuid MEXIy HCXOAHBIMH (aKTaMd M THIOTe3aMHU ISl UX OOBSICHEHWUS,
TEOPETUICCKUMU MOJCIIAIMU U PC€aJIbHBIMU 06'I)CKTaMI/I, OBJIAZICHUEC YHUBCPCAJIbHBIMU y‘IC6HbIMI/I HCﬁCTBHHMH Ha
IpUMepax TUIOTe3 I 0OBICHEHHS U3BECTHBIX (PAKTOB M IKCHEPUMEHTAIBHON NPOBEPKH BBIIBUIACMBIX THIIOTE3,
pa3paboTKu TEOPETUUECKUX MOJIEIIeH TIPOLIECCOB WIU SIBJICHUIA;

3. (opMUpOBaHUE YMEHHIl BOCIPUHHMATh, IepepadaThiBaTh W NPENbSBIATh HHPOpMALUIO B
CJIOBECHO#, 00pa3HOM, CHMBOJIMYECKON (popMax, aHAIM3UPOBATh U NepepadaThiBaTh MOJYYCHHYIO HHPOPMAIHIO B
COOTBETCTBHH C IIOCTABICHHBIMH 3aJa4aM¥, BBIACIATH OCHOBHOE COJIEp)KaHHE MPOYUTAHHOIO TEKCTa, HAXOAUTh B
HEM OTBETHI Ha IIOCTAaBJIEHHBIE BOIIPOCH! M U3JIaraTh €ro;

4. NpUoOpeTeHne OIbITa CaMOCTOSITEJILHOTO IIOMCKA, aHajiu3a u OoTOopa HH(pOpMaIuu ¢
UCIIONB30BAHUEM  pa3jIMYHbIX HMCTOYHHKOB M HOBBIX HMH(OPMALMOHHBIX TEXHOJIOTHMH U  PEIICHUS
M03HABATENbHbIX 33734

5. pa3BUTHE MOHOJOTHYECKOH M IUAJOTHYECKOH pedn, YMEHHUS BBIPaKaThb CBOM MBICIH H
CIIOCOOHOCTH BBICITYIINBATH COOECEHNKA, IIOHMMATh €T0 TOUKY 3PEHHs, IPU3HABATh MIPABO APYroro 4yejoBeka Ha
HWHOE MHEHHE;

6. OCBOCHHE MPHEMOB [CHCTBHI B HECTAHIAPTHHIX CHTYALMSX, OBIAJICHHEC IBPHCTHICCKUMHU
METOJIaMH PEIISHHUS IPOOIIeM;
7. (bopMupoBaHre yMeHHI pabOTaTh B IPYIE C BBHINOJHEHHEM DA3IHYHBIX COLMAIBHBIX DOICH,

TIPpEACTABIATH U OTCTAaUBAaTh CBOU B3TJISIABI U y6C)K,HCHI/I}I, BECTH JUCKYCCHIO.

OO0muMH NpeIMeTHHIMH Pe3yIbTATaMM 00ydeHUs (PI3UKE B OCHOBHOM IITKOJIE SIBIISTIOTCS:

1 3HAHHUA O IPUPOAE BAKHEUIINX (PU3UIECKHX SBICHUN OKPY’KAaIOIIETO MUpa M MOHUMAaHHE CMBICIA
(bM3MYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUCHHBIX SBJICHHN;
2. YMEHHSI TOJIB30BATHCS METOJAaMH HAy4YHOI'O MCCICAOBAHUS SIBICHUI IIPHUPOXBI, MPOBOIUTH

HaOIIONEHNS], TUITAHUPOBATh M BBINOIHATH YKCIIEPUMEHTHI, 00pabaThIBaTh PE3yNbTaThl N3MEPEHNH, NMPEACTaBIATh
pe3yABTaTHl M3MEPEHHH C TIOMOIIBI0 TaOmui, TpapukoB M (GOpMyN, OOHAPYKHBAaTh 3aBHCUMOCTH MEXIY
(U3MUECKUMH BETHMYMHAMH, OOBSCHATH IIOMYYEHHBIE PE3YJIbTaThl W JENaTh BBIBOABI, OLCHWBATH TI'PAHMIIBI
MOTPEIIHOCTEN PEIYABTATOB U3MEPEHU;

3. YMEHHS TIPUMEHSATh TEOPETHUECKHE 3HAHNA 10 (Ppr3MKe Ha MPAKTUKE, pemaTh (pu3ndeckne 3a1adun
Ha MIPUMEHEHNE MTOyIEeHHbBIX 3HAHNUI;
4. YMEHHS W HAaBBIKM INPUMEHSATH IOJYYCHHBIC 3HAHWS U1 OOBSICHEHWS MPUHINIOB NEHCTBHA

BOKHEHUININX TEXHHUYECKUX YCTPOMCTB, peIICHHWS IPAKTHYECKUX 3a]ad ITOBCEAHEBHOM >KW3HHU, O0CCIICYCHUS
0€30MacHOCTH CBOCH JKU3HH, PAIlHOHATBHOTO MIPHUPOOMOIB30BAHNS 1 OXPAHBI OKPYKAIOIIEH CPEIbI;

5. (dopMmupoBaHre YOSKICHHUS B 3aKOHOMEPHOW CBS3M W T03HABAEMOCTH SIBJICHWH TpPUPOIBI, B
00BEKTHBHOCTH HAYYHOTO 3HAHMS, B BEICOKOH IICHHOCTH HAYKU B PA3BUTHU MATEPHATIBHOW U TyXOBHOU KYIBTYPHI
JTIOJIEH;

6. Pa3BUTHE TEOPETHUYESCKOT'O MBIIIICHHS HA OCHOBE ()OPMHUPOBAHUS YMEHUI yCTaHABIUBATH (DAKTHI,
pasmuyaTh TMPUYAHBI W CIEACTBHS, CTPOUTh MOJCITH W BBIABHTAaTh THUIOTE3BI, OTBHICKMBATH M (HOPMYITHPOBATH



JA0Ka3aTeJIbCTBa BBIABHUHYTBIX T'HMIIOTE3, BBIBOAUTH U3 3KCHCPUMCEHTAJIBbHBIX (I)aKTOB U TCOPETHUUCCKUX MOI[GJIeﬁ
(l)I/IBI/I‘IECKI/Ie 3aKOHBI;

7. KOMMYHHUKAaTUBHBIE YMEHHS JIOKJIAJbIBAaTh O PE3YNIbTaTaX CBOETO HCCIIEOBAHMS, yJacTBOBAaTh B
JICKYCCHH, KPaTKO U TOYHO OTBEYATh Ha BOIPOCHI, UCTIOIH30BATh CIPABOYHYIO JIUTEPATYpPy U APYTe UCTOYHUKU
nH}popmManum.

Y4ebHo-MeTOoaNYECKNUii IIepedeHb.

1. VueOnuk «®usuka. 7 kinacey. [lepoimkua A.B. YueOHHK 17151 00111€00pa30BaTEIBHBIX YIPSKIACHUH. 4-¢
m3nanue - M.: Jlpoda,
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AHHOTANUSA
KanennapHo TemMaTHyeckoe IUIAHUPOBaHUE 110 (PU3MKE s 8 KJIaCCOB COCTABJIEHO B COOTBETCTBHHU C TPEOOBAaHUAMU
deneparbHOrO rOCYAapCTBEHHOIO 00pa30BaTENbHOTO CTaHAApPTa OCHOBHOrO o0miero obpasoBaHus: «Puznkay 7-
11 knaccel (6a30BBIN YpOBEHB) M IPUMEPHBIX ITPOTrPaMM 110 y4eOHbIM mpeaMeTaM. ®usuka. 7 — 11 Kiracchl: MPOEKT.
— M. : IIpoceemenne, 2011. — 48 c. , Ha ocHOBe paboueii mporpammbl 1o ¢usuke. 7 — 11 kmacerr / Iox pen. A.B.
[eppimkun. — M. : MJIEKCA, 2012. , nHa ocHOoBe aBTOpckux nporpamm ( aBtopoB A.B.Ilepeimkuna, E.M. I'yTHUK,
I'.S1. Msixkumesa, b.b. byxosuesa, H.H. Cotckoro).

KanenpapHo-TemaTnyeckoe IUIAHMPOBAaHHWE COOTBETCTBYET O0pa3oBaTeIbHOMY MHMHHMYMY COZIEPKaHUS
OCHOBHBIX 00pa30BaTENbHBIX MIPOrpaMM M TPeOOBaHHUSIM K YPOBHIO TIOAT OTOBKH yYaIlluXcsl, IIO3BOJISIET padoTaTh Oe3
TIeperpy30K B KJIacce ¢ AEThbMH pa3HOTo YpOBHS 00y4eHHs M MHTepeca K ¢usuke. OHa Mo3BOIsIET chOpMHUPOBATH Y
yYaIxcs OCHOBHOM IIKOJIBI JOCTATOYHO IIMPOKOE MPEICTaBlIeHNe 0 (pU3NIecKoi KapTHHE MUpa.
KanennapHo-TemaTnueckoe IUTaHUPOBAHME KOHKPETHU3UPYET COAEp)KaHWE NPEIMETHBIX TeM 00pa30BaTEIbHOIO
CTaHAapTa M JaeT pacrpeneieHue ydeOHBIX YacoB IO pasfenaM Kypca 8 Kiacca C y4eTOM MEX MNpeIMETHBIX
CBsI3€i, BO3PACTHBIX OCOOEHHOCTEH YyYallMXcCs, OMpenesieT MHUHUMAaJbHBIH HAaOOp OMBITOB, JAEMOHCTPUPYEMBIX
y4YHTelIeM B KJlacce M JIaOOpaTOPHBIX, BBIMONHSEMBbIX ydamumucs. Kypce ¢usuku paccuunran Ha 70 yacoB (2 4 B
HEJICIIO).

®duzrka Kak Hayka o0 Hanbosee OOIIUX 3aKOHAX MPHPOJBL, BEICTYNAs B KA4eCTBE y4eOHOro MpeaMeTa B IIKOJIE,
BHOCHUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHMH 00 oOKpyxatomem wmupe. OHa pacKpblBaeT pojib HAaYKH B
SKOHOMHYECKOM M KYJIBTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMHPOBAHMIO COBPEMEHHOIO HAaYYHOT'O
MHPOBO33PEHHSI.

['ymanuTapHoe 3HaueHHe (DU3UKU KaK COCTABHOM 4YacTH OOIero oOpa30BaHUs COCTOMT B TOM, YTO OHA
BOOPY)KaeT UIKOJIbHMKA HAyYHBIM METOJIOM TMO3HAHHWS, MO3BOJSIONUM IOIy4aTb OOBEKTHBHBIE 3HAaHUS 00
OKpYXarolleM MHpE.

3HaHKe (U3MYECKUX 3aKOHOB HEOOXOAMMO JJisi M3YYeHHs] XHUMHHM, Ouonoruu, (u3nyeckoil reorpadum,
Texnonorun, OBX.

[lpu cocraBneHuu naHHOW paboyell MporpaMMbl  YYTEHBl peKOMeHIalMu MuHHCcTepcTBa o0pa3oBaHHs 00
YCUIJICHUHU TPAKTUYECKHUH, SKCIEPUMEHTAIBHON HANPaBIEHHOCTH TMpernoiaBaHusl (U3MKK M BKIIOUEHA BHEYypOUHast
JeATENbHOCTb.

®usnka B OCHOBHOH IIIKOJIE U3y4aeTCsl HA YPOBHE PACCMOTPEHHMS SBIECHUI NPHUPOJIBI, 3HAKOMCTBA C OCHOBHBIMH
3aKOHaMH (PU3MKK ¥ IPUMEHEHHEM THX 3aKOHOB B TEXHHKE U ITOBCCIHEBHOM KU3HU.

H3yuenue pusuku 6 0cHOGHOU WIKOIe HANPAGIEHO HA OOCIMUMCEeHUE CledVIouUX TeJIeii:

- Pa3BUTHE MHTEPECOB U CHOCOOHOCTEH ydalMXCsl Ha OCHOBE Mepeayd MM 3HAaHHWH W ONBITa NO3HABATENILHON U
TBOPUYECKOH AEATEIBHOCTH;

- TIOHMMAaHHUE yYaIUMUCS CMBICIIA OCHOBHBIX HAYYHBIX IIOHATHI U 3aKOHOB (DM3MKH, B3aUMOCBS3U MEXy HUMU;

- (hopMHUpOBaHUE Yy yJaIUXCsl NpeacTaBIeHUH 0 (GU3NYECKO KapTHHE MHpA.

Hocmuoicenue ymux yeneii odecneuusaemcs peuwienuem ciedyiouiux 3aaau:
- 3HAKOMCTBO YYAILIHUXCS C MemOOOM HAYHYHO2O NOZHAHUA W Memoodamu ucciedoganus OObEKTOB U SBICHUH
HPUPOJIBL;

- IpHOOpeTeHNe YJalluMKC] 3HAHUH O MEXaHMYECKHX, TCIUIOBBIX, IEKTPOMATHUTHBIX M KBAHTOBBIX SIBICHHI,
(bU3MYecKHX BETMUMHAX, XapaKTEePU3YIOIINX 3TH SBICHUS;

- (opMupoBaHue y ydammxcs ymenuii HabmoO0amy NPUPONHbIC SBICHUS U GbINOJHAMb ONbIMbL, Ta00PaTOPHBIE
paboTBl M 9KCHnepuMeHmanbHvle UCCIe008aHUsi C WCTIOIB30BAHMEM H3MEPHTENBHBIX IMPUOOPOB, WUPOKO
NPUMEHACMBIX 8 NPAKMUYECKOU HCUSHU,

- OBIAJCHHE YYAIIUMHUCA TAKAMH OOWEHAVUHbLIMU NOHAMUAMYU, KaK TIPUPOJHOE SBIICHUE, OSMNUPUUECKU
VCMAaHoBIeHHblil pakm, npobaema, meopemudecKull 861600, pe3yabmam 5KCnepUMeHmMantbHOU NPoeepKi;

- TOHUMaHHE Y4YaIlUMHUCA OTJIMYMI Hay4HBIX JaHHBIX OT HENPOBEPEHHOH WH(OpPMAaLMK, HNEHHOCTHHAYKH
y0osemeoperus 6bIMoGbIX , NPOU3BOOHBIX U KVIbMYPHBIX NOmMpeOHOCmell Yel08eKd.

TpeGoBauus K pe3ynbTaTaM OOyUCHHS

YHuBepcallbHbIe ydeOHbIE NeHCTBUS, KOTOPBIMH JOJDKHBI OBJIAJIETh YYallHecs B MPOLEcce OCBOSHUS Kypca B 8
KJacce
TpebGoBaHUS K JIMYHOCTHBIM, METAIPEIMETHBIM, MIPEIMETHBIM pe3yibTaTaM Mo (H3HKe, 32 Kypc 8 Kiacca JOIKHEI
OTpakaTh YpPOBEHb MOITOTOBKMA OOYYarOIIUMXCS Ha KOHel ydeOHoro roma B coorBerctBHH ¢ DI'OC,
00pa3oBaTeNpHON MPOTrpaMMOil 00pa3oBaTeNbHOrO yupexaeHus, a Tawke OI'D. B HUX oTpakaloTcs: OCHOBHBIC
UJIeH ¥ cUcTeMa IIeHHOCTeH, hopMUpyeMble YaeOHBIM MPeIMETOM; KOHEYHAs CUCTeMa 3HaHH; IepeyeHb YMEHUH 1
HaBBIKOB, CIIOCOOOB JAEATENBHOCTH; NepedeHb NpoOjeM, KOTOphIe Ydalluecs MOJDKHBI HaydHThCs pellath,
TBOPYECKH HM3y4as NaHHbIA mpeamer. TpeGOBaHUA K ypOBHIO YCBOSHHWS IOJDKHBI OBITH HE HIDKE TpeOOBaHHMIA,
copmymupoBaHHBIX B @I'OC obmiero odpa3zoBaHusl.

[TmanupyemMsble pe3yabpTaThl H3YUeHUs Kypca pU3UKN 8 Kiacca.

[porpamma 1mo3BoJsieT JOOMBATHCS CIESAYIONIMX PE3yIbTATOB OCBOCHHSI 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOT'O
o01Iero oopazoBaHHS.

JImgHoCcTHEBIE:



y yyammxcs 0yayT copMHUpOBaHEL:

OTBETCTBEHHOE OTHOIIEHHE K YYEHHWIO; TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIIMXCSl K CAaMOPa3BHTHIO H
camM000pa30BaHMIO HA OCHOBE MOTHBAIMU K O0OYYSHHUIO M TIO3HAHHUIO;

yYMEHHE SICHO, TOYHO, I'PAaMOTHO H3JIaraTh CBOM MBICIH B YCTHOM W THMCBMEHHOW pEYH, TOHMUMAaTh CMBICI
TIOCTABJICHHOH 3a/1a4M, BEICTPANBaTh apIyMEHTAIUIO, IPUBOANTH IPUMEPHI;

OCHOBBI 9KOJIOTHYECKOH KyJIbTYpBl; TOHUMaHHE IIEHHOCTH 3/I0pPOBOT0 00pasa KHU3HH;

(hopMupoBaHue CIIOCOOHOCTH K SMOLIMOHAILHOMY BOCIIPUATHIO (PU3UUECKUX 3a71ad, PELICHNUH, PacCyKICHUIH;
yYMEHHE KOHTPOJINPOBATH MPOIIECC M PE3YIbTAT Y4eOHOH NesITelIbHOCTH;

y y4aImmxcs MOryT ObITh C(hOpMHUPOBAHEIL:

KOMMYHUKATHBHASI KOMIIETEHTHOCTh B OOIICHUH M COTPYJHHYECTBE CO CBEPCTHHKAMH B 00pa30BaTEIbHOM,
y4eOHO-HCCIeI0BATENIHCKOM, TBOPYCCKOH U APYTUX BUAAX ACSITEIBHOCTH;

KPUTHYHOCTh MBIIUICHHUS, YMEHHE PACIIO3HABATH JTOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMUS, OTIIMYATH TUIIOTE3Y
ot dakra;

KPEaTHBHOCTh MBIIUICHHS, HHUIIMATHBBI, HAXOMYMBOCTH, AKTUBHOCTH TIPU PELICHUH 3aJad.

MeTar[pe;[M CTHBIC:

peryisITUBHBIC

y4damuecs HaydaTcs:

(hopMynHpoBaTh U yIIEpKUBATH YIEOHYIO 3a/1a4y;

BBIOMPATH JIEHCTBHSI B COOTBETCTBUH C IIOCTABIICHHOMW 3a/1a4ei U YCIOBUSMHU €€ pean3alyu;

IUIAHUPOBATh TIYTH JIOCTHDKCHUS 1eJiei, OCO3HAHHO BbIOMpaTh Hambosee 3(P(eKTHBHBIE CIIOCOOBI pEIICHUs
y4eOHBIX U [TO3HABATENIbHBIX 337134

NpE/BUJIETh YPOBEHb YCBOCHHS 3HAHUH, €r0 BPEMEHHBIX XapaKTEPUCTHK;

COCTaBJIATh IUIAH U IIOCJIE10BATEIILHOCTD ICHCTBUM;

OCYIIECTBIISITh KOHTPOJIb 110 00pa3Ily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTHBBI;

aJICKBATHO OIIGHMBATh MPABUIILHOCTh HWIIM OIIMOOYHOCTH BBIMIOJIHEHUS] y4eOHOW 3amaun, €€ OOBEKTHBHYIO
TPYAHOCTb ¥ COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUSL.

ydamuecs nmoiaydaT BO3MOXKXHOCTb HAYUINUTHCA:

OIPEACIATh I0CJIEA0BATEIBHOCTh IPOMEKYTOUHBIX LEJIEH M COOTBETCTBYIOLIMX MM JEUCTBUH € Y4ETOM
KOHEUHOT'O pe3yNbTaTa;

®  IPEABUIETh BO3MOXKHOCTH MOTYYEHUSI KOHKPETHOIO PE3ybTaTa MU PeIeHUH 3a/1a4;

®  OCYLIECTBIATH KOHCTATHPYIOLIMII U IPOrHO3UPYIOMINI KOHTPOJIB 110 PE3YJIBTATY U 110 CIIOCO0y AeHCTBHS;
e BBLACIATH U (OPMYIUPOBATH TO, YTO YCBOCHO, ONPEAENATH KaueCTBO U YPOBEHb YCBOCHHS;

e  KOHIIEHTPUPOBATH BOJIIO [UIS IPEOIOICHHS HHTEIUIEKTYaIbHBIX 3aTPYIHEHHH U (PU3NUECKUX MPEIATCTBHHI.
IIpenmerHsie:

yJalrecs: Hay4aTcsi:

CaMOCTOSTEIIBHO BBIAEITIATH U (DOPMYIINPOBATh O3HABATENIBHYIO 11EJIb;

HCIIONB30BATh 00IIMe MPUEMBI pEeLIeHUs 3a1a4;

MIPUMEHATH MPaBUJIA U TOJIb30BATHCS MHCTPYKIMSIMU M OCBOCHHBIMH 3aKOHOMEPHOCTSIMH;

OCYIIECTBIISITH CMBICIIOBOE YTEHHE;

CO3/1aBaTh, MPUMEHATH M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOJIEIN U CXEMBI JUTS PELICHHS
3a1ad;

HaXOJWTh B Pa3INYHBIX UCTOYHUKAX MH(OPMAINIO, HEOOXOANMYIO [UISl PELIEHUs MaTeMaTHIECKUX MpodieM, 1
MIPE/ICTABIAATh €€ B MOHITHON (hOpMe; MPUHUMATh PEIICHUE B YCIOBHUSIX HEMOJIHON M M30BITOYHON, TOUHOH U
BEPOSTHOCTHOM MH(OPMAIINH;

ydgamuecs 1mojriydaTt BO3MOXKHOCTb HAYIUTHCA:

YCTaHABIMBATH TPUYUHHO-CIEJCTBCHHBIC CBS3HM, CTPOUTH JIOTHYECKHE PACCYXKACHUSA, YMO3AKIIOUCHHUS
(MHIYKTUBHBIC, TEAYKTHBHEIC U TIO aHAJIOTHH) W BHIBOJIBI;

(dbopmupoBaTe y4eOHYI0O W  OOIIEMOIB30BATEIECKYI0 KOMIIETCHTHOCTH B OONACTH  WCIIONB30BAHUS
WHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (MK T-kommereHTHOCTN);

BHAETH (PU3UUECKYIO 3a/1a9y B IPYTUX JTUCIUIIMHAX, B OKPYKAFOIICH KU3HM;
BBIJIBUTATh THIIOTE3bI IIPU PEIICHUH ydeOHBIX 3a7a4 U IIOHUMAaTh HEOOXOANMOCTD UX TIPOBEPKH;

IUIAHUPOBaTb M OCYHIECTBIATH JEATEIbHOCTh, HAMpPABICHHYK) Ha pELIEHHE 3aJad HCCIIEA0BATEIbCKOrO
XapaxTepa,

BBIOMpaTh Hanbosee paroHaIbHbIE U 3()(EKTHBHBIE CIOCOOBI PEIICHUs 3a/1a4;

MHTEPIPETHPOBaTh MH(POPMAIMK (CTPYKTYPHUPOBATh, NMEPEBOJUTH CIUIONIHOW TEKCT B TalOJIMITy, MPE3EeHTOBATH
ToTy4eHHyo nHdopmanuio, B Tom umcie ¢ nomorsio MKT);



OlIEHMBATh MH(OPMALUIO (KPUTHUIECKAs! OIICHKA, OIIEHKA IOCTOBEPHOCTH);

YCTaHaBJIMBATh IPUIUHHO-CJICACTBCHHBIC CBA3U, BHICTPAUBATL PACCYKICHNH, O606III€HI/IH.

KOMMYHUKATUBHbBIC

ydamuecs HaydaTcs:

OpPraHnU30BbLIBATH yqe6Hoe COTPYAHUYCCTBO MW COBMECTHYIO HOCATCIIBHOCTL C YYUTCIEM W CBCPCTHUKAMMU:

OIPEJIEIISATH 1IENH, PACTIPEACIATh QYHKIUH U POJIA YIaCTHUKOB;

B3aMMOJICHICTBOBATh M HAXOMUTH OOIIME CIOCOOBI paboThl; paboTaTh B TPYIIE: HAXOAWUTH OOIIEe pelieHUe U
paspemiaTth KOH(JIUKTHI HAa OCHOBE COIJIACOBAHMS IIO3WIMM M y4éTa HMHTEPECcOB; CIyIIaTh NapTHEPA;
(opMynHpoBaTh, apryMEHTUPOBATH M OTCTAUBATh CBOE MHEHHE;

MMPOTrHO3UPOBATH BOBHUKHOBCHUC KOH(bJ'II/IKTOB TP HAJIMYWU PA3HBIX TOUCK 3PCHUS,

paspeuiaTtb KOH(l)J'II/IKTI)I Ha OCHOBC leéTa HUHTEPECCOB U HOSI/IHI/Iﬁ BCE€X YYAaCTHUKOB;

KOOPAMHUPOBATH U MMIPUHUMATD PA3JIMYHBIC IMTO3UIIUU BO BSaHMOHeﬁCTBHH;

APTYMCHTUPOBATHL CBOIO TMO3UIHWIO W KOOPAWHUPOBATH e€ ¢ IO3ULUSIMH HapTHépOB B COTPYAHUYCCTBC IIpU

BHpa6OTKe 06mero peuICcHuA B COBMECTHOM JACATCIbHOCTH.

HpeZ[MeTHBIe PEIYJIbTATHI

TennoBwie SBIECHUSA

VYyamwmiics HaydnuTCA:

- pacrio3HaBaTh TEIIOBBIE SIBICHUS U OOBSCHATH Ha 0a3e MMEIONIMXCS 3HAHWI OCHOBHBIE CBOMCTBA WMIJIM YCIOBHSI
NPOTEKaHusl 3TUX siBieHui: auddy3usi, M3MEHeHHe o0beMa Tell NMPU HarpeBaHuM (OXJIAXKICHHM), OoJblias
CKMMAaeMOCTh Ta30B, Majas CXKHMaeMOCTh JKHIKOCTCH W TBEpPABIX TEJ, TEIUIOBOC PaBHOBECHE, HCIAPCHHE,
KOH/JICHCAIIUS, TUIABJICHNE, KPUCTAILIM3ALUS, KUIIEHNE, BJIAXKHOCTh BO3/yXa, Pa3jIM4HbIC CIOCOOBI TErUionepeiadn
(TEmIoNpPOBOHOCTh, KOHBEKIUSI, M3JIYYCHHE), arperaTHble COCTOSIHUSI BELIECTBA, IOTJIONICHHE HYHEPruH IpH
WCMapEHHUH KUJIKOCTH U BBIJICTICHHE €€ IIPY KOHJICHCAIIMY T1apa, 3aBUCUMOCTb TeMIIEPaTypbl KUIIEHHS OT JIaBJICHUS

ONMCHIBATH M3y4YEHHBIC CBOIMCTBA TEN M TEIUIOBBIC SIBJICHUSA, MCIONb3YS (DM3MYECKUE BEIMYMHBI: KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSSI JSHEPrus, TeMmIeparypa, YyIelbHas TEIJIOEMKOCTb BEILIECTBA, YIEIbHAs TeIIoTa
IUIaBJICHUS, YyAENbHAS TEIUIOTa NapooOpa3oBaHUs, yIelbHas TeIIoTa CropaHus TOIUIMBA, KOd(QuIueHT
MIOJIE3HOTO JAEHCTBHS TEIUIOBOTO JBHIATeNs; IPH ONHMCAHMU NPABWIBHO TPAKTOBAaTh (DHU3MUYECKHH CMBICH
HCIIONB3YEMbIX BEJIMYMH, X 0003HAYECHHS U eANHHLBI H3MEPEHHs, HAXOIUTH (DOPMYIIBI, CBS3bIBAIOIIIE JAHHYIO
(GM3HYECKYIO BEITMYHHY C IPYTHMMH BETMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBL;

aHAJIM3UPOBAaTh CBOWCTBA TEJ, TEIUIOBBIE SIBICHUS M IPOIIECCHI, UCIONb3Yys OCHOBHBIC IOJIOKEHHS AaTOMHO-
MOJIEKYJISIPHOTO Y4€HHsI O CTPOSHUH BEIIECTBA U 3aKOH COXPAHEHHUS SHEPTUH;

pas3InyaTh OCHOBHBIE PU3HAKY U3Y4EHHBIX (PU3NUECKUX MOJIETIeH CTPOCHHUS I'a30B, )KUAKOCTEH 1 TBEPIBIX Tell;
MPUBOHUTH MPUMEPBI IPAKTHYECKOTO UCTIONB30BAHMS (PU3MUECKUX 3HAHHUHI O TETUIOBBIX SIBICHUSX;

pemaTe 3a/1a4n, UCIONb3Ysl 3aKOH COXPAaHEHUs] SHEPTUM B TEIIOBBIX IpoleccaXx M (JOPMYIIbI, CBA3BIBAIOIINE
¢usnueckre BENUYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATypa, yAENbHas TEIUIOEMKOCTh BEIECTBA, Y/EJIbHAS
TEIUIoTa IUIABJICHHUS, yelbHAS TeIUIoTa apooOpa3oBaHus, yAeIbHas TEII0Ta CTOPaHus TOILINBA, KO3 GUIMEeHT
TIOJIE3HOT0 ICHCTBYSI TEIIIOBOTO IBUTATENS): HA OCHOBE aHAJIM3a YCIOBHS 3aa4M 3aIHChIBATh KPATKOE YCIOBHE,
BBIJICIATH (PU3NYECKUE BEMYMHBI, 3aKOHBI M (DOPMYIIBI, HEOOXOANMBIE IS €€ PELICHUs, IPOBOUTH PacyeThl 1
OLICHHBATh PEaJIbHOCTh MMOJTYYSHHOTO 3HAYCHHs (PU3NUECKON BETHMYNHBL

VYyamuiicss OIy4UT BO3MOKHOCTb HAYUYUTHCS:

WCTIONIb30BaTh 3HAHUSI O TEIJIOBBIX SIBJICHUSX B TOBCEAHEBHOM J>KM3HH Ul OOecredeHHs] O€30MacHOCTH IpU
oOpateHnu ¢ mpudopamMu M TEXHWYECKUMH YCTPOMCTBAMM, JUIS COXPAHEHHS 37J0pPOBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHNS B OKPYKaIOMIEH cpefie; MPUBOIUTH IPUMEPHI KOOI MIECKUX MOCIEACTBUN PaOOTHI
JIBUTATENIe BHYTPEHHET O CrOpaHMsl, TEMIOBBIX U THIPO3JIEKTPOCTaHIINH;

pa3nuYaTh TPAHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaIbHBIX
(U3MUECKHUX 3aKOHOB (3aKOH COXPAHEHHs 3HEPIUH B TEIUIOBBIX MPOIECcCax) U OrPaHUMIEHHOCTh UCIIOB30BAHMS
YAaCTHBIX 3aKOHOB;

HaXO04uThb AaJCKBATHYIO Hpe,[[J'IO)KGHHOﬁ 3aaa4ec (1)I/I3I/I‘I€CKYIO MOJCIb, pa3pCuIaTb HpO6J’[CMy KaK Ha OCHOBC
HUMCIOIIUXCA 3HAHUI O TEIUIOBBIX SBJICHUAX C UCIIOJIL30BAaHHEM MAaTEMATHICCKOrO armapara, Tak 1 Ipu oMo
METOJ0B OLICHKH.



QHGK’I‘pI/I"IeCKI/Ie SIBJICHUA

Vyanumiicss HAyduTCS:

° Ppacrio3HaBaTb JJICKTPHUUCCKHUEC ABJICHUA U OOBSICHSITE Ha OCHOBE HUMCIOIINXCS 3HAHUII OCHOBHBIC CBOMCTBA WU
YCJIOBUS NPOTCKAHUA 3TUX SIBJICHMIA: QJICKTpU3alud TCI, B3aHMOﬂ€ﬁCTBH€ 3apsAa0B, BHGKTpI/I"IeCKI/Iﬁ TOK U €T0
ﬂeﬁCTBHH (TeHJ’IOBOG, XHUMHYCCKOCE, Mal"HI/ITHOe).

®  COCTaBISITh CXEMBI DIICKTPUUCCKUX IIEMel ¢ MOCICeAOBATEIBHBIM M MApauIeIbHBIM COCIMHCHHEM 3JIEMEHTOB,
pasiuyasi yCIoBHbIE 0003HAUCHYSI DJIEMEHTOB MICKTPHIECKUX IIenel (HCTOYHUK TOKA, KIIF0Y, PE3UCTOpP, PEOCTaT,
JIaMITOYKa, aMIIepMETp, BOJIBTMETD).

o ONMCBIBATL H3YYCHHBIC CBOMCTBA Tel U QJICKTPUYCCKHUE ABJICHUA, HWCIOJIb3YyA (I)I/IBI/I‘IeCKI/Ie BCJIMYUHBI:
SHGKT‘pI/I‘{eCKI/Iﬁ 3apsaq, Cujia TOKa, JSJICKTPUUYCCKOC HAIIPSIKCHUC, DJICKTPHUYCCKOC COIPOTUBJIICHUC, YACIBHOC
COIPOTHUBJICHUC BCUICCTBA, pa60Ta QJICKTPUYCCKOI'O IMOJIsA, MOIIHOCTH TOKA; MPHU ONHMCAaHWKW BEPHO TPAKTOBATH
(l)I/ISI/I‘IeCKI/Iﬁ CMBICJT HUCHOJIb3YEMBIX BCIWYUH, HUX 0003HaueHus U CAUHULIBI U3MEPCHUA,; HAXOOUTH (bOpMyJ'H)I,
CBA3BIBAIOIUEC JaHHYIO (bPISI/I‘IECKyIO BCJIMYMHY C APYIT'UMH BCINMYUHAMU.

®  AHAJU3UPOBATH CBOMCTBA TEJ, DJIEKTPHUUECKUE SIBJCHUsS W MPOLECCHI, UCIONb3Ys (DU3UUECKHE 3aKOHBI: 3aKOH
COXpAHEHMS JJIEKTPUUYECKOro 3apsija, 3akoH Owma st ydacTka rend, 3akoH JDkoymsa-JleHia, mpu 3ToM
pas3nuyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €r0 MaTEMAaTHYECKOE BBIPAKEHHE.

° NPpUBOAUTH NPUMEPHI MPAKTUICCKOI'O0 MCITOJIb30BaAHUA (bPISI/I'{eCKI/IX 3HaHHUK 00 QJICKTPUYCCKHUX SIBJICHUAX.

e pemarh 3aJa4yM, UCHONB3Ys (u3Mueckne 3akoHbl (3akoH Oma Juisd ydacTka 1nend, 3akoH JDkoyns-Jlenna) u
(dbopMynbl, CBSI3BIBAIOIIME (PM3MYECKHE BEIMYMHBI (CHJIA TOKA, JIEKTPUYECKOE HANpsDKEHHE, dJIEKTPUYECKOe
CONPOTHBJICHHE, Y/ENbHOE COMNPOTHUBIICHWE BellecTBa, padoTa H3JIEKTPUYECKOro TMOJsi, MOIIHOCTh TOKa,
(dbopMynbl pacyera SJIEKTPUUECKOTO COMPOTHUBIICHHUSI MPU TIOCIEOBATEIBHOM M MapajuIeIbHOM COEIMHEHUH
NPOBOJIHUKOB); Ha OCHOBE aHAJIN3a YCIIOBMS 3aJlaud 3alMChIBATh KPATKOE YCIIOBHE, BBIACIATH (DU3UUECKHE
BEJIMUUHBI, 3aKOHBI ¥ ()OPMYIIbI, HEOOXOIMMBIE JUIS €€ PELICHHs, TPOBOJIUTh PACUEThl U OLIEHUBATh PEabHOCTh
MOJIy4EHHOT0 3HaYeHUsI (PU3NYECKOI BENNYNHBI.

VYyamuiics OAy4UT BO3MOKHOCTb HAYUUThCS:

e  HCHOJIB30BATh 3HAHUS 00 HIIEKTPUYECKUX SBICHUAX B IIOBCEIHEBHOI JKM3HHU I 0O0ecredeHus] 0e30MacHOCTH
npu 00paLeHHH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHUS 30POBbs U COOIIOACHHUS HOPM
9KOJIOTMYECKOr0 IIOBEACHHUS B OKpPYKAalOIIEH cpene; MPUBOAUTH IPHUMEPhl BIMSHUS 3JIEKTPOMArHUTHBIX
U3JIydCHUH Ha JKUBBIE OPTaHU3MBI;

e  pasIMYaTh TPaHULBI IPIMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMAThH BCEOONMI XapakTep (yHIaMEeHTaIbHBIX
3aKOHOB (3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsaa) W OrpaHWYEHHOCTh HCIOJIB30BAHUS YAaCTHBIX 3aKOHOB
(3axon Oma [yt yyacTka 1eny, 3akoH Jxoynsa-Jlenna u ap.);

®  WCHONB30BaTh NPHEMbI IOCTPOCHHs (H3MYECKHX MOJENeH, IoucKka H (OPMYIHPOBKH IOKAa3aTeIbCTB
BBIJIBUHYTBIX TUIIOTE3 M TEOPETHYECKHX BBIBOZOB Ha OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (haKTOB;

®  HAXOIWTh AJCKBATHYIO INPEIOKEHHOH 3amade (U3NYECKyl0 MOJENb, pa3pemars NpodieMy Kak Ha OCHOBE
HMEIOIIHXCSl 3HAHUN 00 DIIEKTPOMAarHUTHBIX SIBJICHUSAX C HUCIOJIb30BAHMEM MATEMaTHYECKOro ammapara, Tak H
TIPY TIOMOIIY METO/I0B OLIEHKH.

MarsuTHbIe SBICHUS

Vyamuiicss HayduTcs:

®  pacrio3HaBaTb MAarHUTHBIC SIBJICHHUS U OOBSACHITHP HA OCHOBE MMEIOUIMXCS 3HAHWH OCHOBHBIE CBOICTBA WIIH
YCIIOBHSL NIPOTEKAHMS ITUX SBJICHUH: B3aMMOJEHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHIYKIUS, NEHCTBUE
MarHUTHOTO TIOJIsl HA MPOBOJHHUK C TOKOM M Ha JIBIDKYILYIOCS 3apsHKCHHYIO YacTHILY, JEHCTBHE HIIEKTPUIECKOTO
TI0JTS Ha 3apsDKEHHYIO YacTHILY.

®  ONHMCHIBATH M3YUYECHHBIC CBOMCTBA TEN W MAarHUTHBIC SBJICHUS, WCIONB3Yys (DPU3UUECKHUE BEIUYUHBL: CKOPOCTDH
9JIEKTPOMArHUTHBIX BOJH; MPU OIMCAHWM BEPHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOIBb3YEMbIX BEJINYMH, UX
0003HAUCHNS U €IUHUIBI N3MEPEHNUS; HAXOANTH (POPMYIIbI, CBA3BIBAIONINE AAHHYIO (M3MUYECKYIO BEIMUIMHY C
JIPYTUMH BEITHIHHAMH.

° AHAJIM3UPOBATH CBOMCTBa TCJI, MArHUTHBIC SABJICHUA W HPOLECCCHI, UCIOJIb3Yyd (i)I/I3I/I‘I€CKI/Ie 3aKOHBI; IIPpHU 3TOM
Ppa3jindaThb CJIOBCCHYIO (pOpMyJ'II/IPOBKy 3dKOHA U €ro MaTeMaTU4ICCKOC BbIPAKCHHUC.

° NPUBOAUTD MPUMEPLI NPAKTUICCKOI'O NCITOJIb30BaHUA (1)I/I3I/I‘I€CKI/IX 3HAHMI O MAaTrHUTHEIX SIBICHUSIX

° peuiaTh 3a4a4u, UCIOJIb3ys (1)I/IBI/I‘I€CKI/I€ 3aKOHBI U (1)OpMyJ'II>I, CBA3BIBAOIINE (1)PI3I/I‘I€CKI/IC BCJIMYMHBI; HA OCHOBC
aHaJIM3a YCJIOBUS 3a/1a4M 3alIMCbIBATH KPATKOC YCIIOBUE, BBIACIIATH (1)I/IBI/I‘IGCKI/I€ BCJIMYMHBI, 3aKOHbI 1 (pOpMyJ'IBI,



HEOOXOMUMBIC MJIsi €€ PCIICHHS, MPOBOJUTH PAcCUeThl M OICHUBATh PEAJThbHOCTh IOJTYYCHHOTO 3HAYCHUS
(hU3NIeCKOi BEITHMIIHEIL.

anmnﬁc;l IIOJIYYUT BO3MOXKXHOCTh HAYYUTHCS:

° HUCIIOJIB30BAaTh 3HAHHA O MArHUTHBIX SBJICHHAX B HOBCGﬂHeBHOﬁ JKHU3HU IJIA obecnieueHnst 0€30MaCHOCTH npu
O6paHICHI/II/I C HpI/I60paMI/I U TCXHUYCCKUMMU yCTpOﬁCTBaMH, JJI1 COXpaHCHUA 310pOBbs U C06J'I}OZ[eHI/I$[ HOpM
OKOJIOTMYCCKOro ITOBCACHHUA B 0pr>1<a}omel71 Cpeac; MNPpHUBOAUTL MPHUMCPBI BJIWUAHUA JSJICKTPOMAIrHUTHBIX
I/I3queHI/Iﬁ Ha JXMBBIC OPraHU3MBbI;

° pasjindyaTtb rpaHulbl IPUMEHUMOCTH (I)I/I?)I/I‘IGCKI/IX 3aKOHOB, IIOHUMATh BC@O6HII/Iﬁ XapakTep (l)yHZ[aMeHTaJ'H)HHX
3aKOHOB.

° HCIOJIB30BATh TPHUEMbI TMOCTPOCHUA (1)I/I3I/I‘-IeCKI/IX MOHeﬂeﬁ, IIOMCKa H (l)OpMyJ'II/II)OBKI/I J0Ka3aTCJIbCTB
BBIABUHYTBIX T'MIIOTE3 U TECOPETUUCCKNUX BbBIBOJOB Ha OCHOBE OMITUPHUUYCCKH YCTAHOBJICHHBIX (baKTOB;

HAXOMUTh AaJCKBATHYI MPEJIOKCHHON 3agade (H3MYECKYyH0 MOJelb, pa3peliaTb MpodieMy Kak Ha OCHOBE
HUMEIOIINXCS 3HAHUN 00 MAarHUTHBIX SIBJIEHHUSAX C MCIOJB30BAHMEM MAaTEMAaTHUECKOro arapara, Tak U Ipu MOMOIIN
METO/Ia OICHKH.

CBeTOBBIE SIBJICHUS

VYyaumiics HaydnuTCs:

®  pacrio3HaBaTh CBETOBbIC SIBJICHHS W OOBSCHATH HAa OCHOBE HMMEIONIMXCS 3HAHWI OCHOBHBIE CBOMCTBA WIIH
YCIOBUS TIPOTEKaHMS 3TUX SBJICHUI: NPAMOIMHEHHOE paclpoCTpaHEHHE CBETa, OTPa)KCHHE U MPeOMIICHHE
CBETa, JHCIEPCUs CBETA.

®  HCIIOJIb30BATh ONTHYECKHUE CXEMBI ISl IIOCTPOCHUSI U300PaKEHNUIT B TNIOCKOM 3epKajie U COOMparoIieii JTuH3e.

®  ONUCHIBATh M3YYEHHbIE CBOMCTBA TEN M CBETOBBIC SIBJICHUS, HCHONB3Ysl (DU3UUECKHE BEIWYMHBI (OKYCHOE
paccTosiHUe U ONTHYECKas CHJIA JINH3bI, CKOPOCTh 2JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YaCTOTA CBETA; MPH
ONMCAaHUM BEPHO TPAKTOBaTh (DU3MUECKUI CMBICH HCIOIL3YeMBIX BEIWYMH, UX OOO3HAYCHHS W EIMHULIBI
M3MEPEHNs; HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3HYECKYIO BETMUMHY C APYTHMMH BEITMYMHAMH.

e  QHAIM3UPOBATH CBOMCTBA TeEJ, CBETOBBIC SBJICHHMSA M MPOLECCHI, HCHONb3Yys (HU3MYECKHE 3aKOHBI: 3aKOH
NPSIMOJIMHEHHOr0 PACIPOCTPAaHEHMSI CBETA, 3aKOH OTPAXKCHHS CBETa, 3aKOH IPEJOMJICHHUS CBETa; IPH STOM
pas3InyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAXKEHHE.

° IMPUBOAUTE NPUMEPHI MPAKTUICCKOI'O NCTIOJIB30BaAHU (I)I/BI/I‘IGCKI/IX 3HAHUN O CBETOBBIX SIBJICHUSX.

e  pemiath 3aJa4yM, WUCIONB3Yd (U3NUECKHE 3aKOHBI (3aKOH MPSMOIMHEWHOTO pPAcIpOCTPaHEHUsS CBETa, 3aKOH
OTpaKeHHs CBETAa, 3aKOH IPEJIOMIICHHS CBETa) U (OPMYJbI, CBS3bIBAIOIINE (U3NYECKUE BETHYUHBI ((OKYCHOE
paccTosiHME U ONTHYECKasl CUJIa JIMH3BI, CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJTHBI M YacTOTa CBETA): Ha
OCHOBE aHAJIN3a YCIOBHUS 3a[Ja4yd 3alMCHIBATH KPATKOE YCIOBHE, BHIACIATH (PU3MUECKHE BETHMYHMHBI, 3aKOHBI U
(dopMyInbl, HEOOXOAMMBIE VIS €€ pelIeHHs, IPOBOAUTH PACYEThl M OLEHUBATH PEAIBHOCTH IOIYYCHHOTO
3HaYCHUs (PU3MYECKON BEITUYUHBL.

VYyamuiicss NOAy4UT BO3MOKHOCTb HAYUUTHCSL:

®  CIOJIb30BAaTh 3HAHUS O CBETOBBIX SIBJICHUSX B IOBCETHEBHOM J>KM3HH Ul oOecIieueHHs: OE30MacHOCTH MpH
oOpateHnu ¢ mpudopamMu M TEXHUYECKHUMHU YCTPOWCTBAMH, Ul COXPAHEHHs 370pOBbsS M COONIOJCHUS HOPM
9KOJIOTMYECKOTO ITOBEACHUS B OKPYKAIOIIEH cpene; MPHUBOAUTH INPHUMEPHl BIMSHUSA 3JIEKTPOMArHUTHBIX
N3Ty4eHNH Ha )KUBBIE OPTaHU3MBbI;

®  pasIMYaTh TPAHUIBI IPIMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIHMI xapakTep (yHIaMeHTaIbHBIX
3aKOHOB;

®  UCIONB30BAaTh TIPHEMBI IOCTPOCHMS (U3MUECKHX MOJENe, Moucka ©  (hOPMYITHPOBKM JOKA3aTEIbCTB
BBIIBUHYTBIX THITOTE3 M TEOPETUUECKHUX BBHIBOZOB HA OCHOBE AMITMPHUUECKN YCTAHOBJIECHHBIX (DaKTOB;

®  HAXOOWTh AJCKBATHYIO MPEIOKEHHOW 3a7aue (PU3NYECKYI0 MOJIENb, pa3peliaTh NpodieMy Kak Ha OCHOBE
MMEIOIINXCSl 3HAaHNI O CBETOBBIX SIBICHUSX C MCHOIB30BAHNEM MaTEMaTHIECKOro armapara, Tak ¥ Ipy HOMOIIH
METO/I0B OLIEHKH.

JImgHOCTHBIE PE3yIBTATHI

Lo

C(i)OpMPIpOBaHHOCTB MO3HABATCIIbHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I>’I;

2. y6e)K,I[eHHOCTB B BO3MOXHOCTU IIO3HAHUA TMPUPOJABLI, B H606X0,ZII/IMOCTI/I PA3yMHOI0 HCIIOJIb30BAHUSA
,I[OCTI/I)KGHPIPI HAayKU U TEXHOJIOT U JUIIs HaHBHCﬁmGFO Ppa3BUTHA YCJIOBECYCCKOI'O O6IIICCTBa, YBAXXCHUC K
TBOPpHAM HAayYKHU U TCXHUKH, OTHOLICHNEC K (1)I/I3I/IKC KaK JJICMCHTY O6III€‘I€J'IOB€‘I€CKOI71 KYJIBbTYPBI;

3.  CcaMOCTOSTEILHOCTh B HpI/IO6p€T€HI/II/I HOBBIX 3HAHUU 1 MPAKTHUICCKUX yMeHHﬁ;



o &

TOTOBHOCTH K BBIOOPY JKU3HEHHOT'O ITyTH B COOTBETCTBHHU C COOCTBEHHBIMH MHTEPECAMH ¥ BO3MOKHOCTSIMH;
MOTHBAIUsl 00pa30BaTEIHLHON JIESITEIFHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOJX0/1a;

(opMupoBaHUE NEHHOCTHBIX OTHOLICHWH JAPYr K JAPYTY, YYUTENIO, aBTOpPaM OTKPHITUH M H300peTeHHH,
pe3ynbTataM 00ydeHUs..

MeTanpe/:[M €THBIC PC3YJIbTAThI:

OBJIaJICHUE HAaBBIKAMHM CaMOCTOSITEJIBHOTO TPHOOPETCHUS] HOBBIX 3HAHWH, OpraHU3aldd  y4eOHOU
JIEATENIHOCTH, TIOCTAaHOBKM IIeJIel, IUIAaHMPOBAHMS, CAMOKOHTPOJSI W OIGHKH pE3yJbTaTOB CBOEH
JeATEILHOCTH, YMEHHUSMHU ITPEABHUAETh BO3SMOKHBIE PE3YIbTAThl CBOUX JACHCTBHIA;

TIOHUMaHHE Pa3Iuuuil MEXy UCXOAHBIMHU (haKTaMU U TUIOTE3aMH U MX OOBSICHEHUS, TEOPETHUECKUMHU
MOZIEIISIMU U PEaJIbHBIMH OOBEKTaMH, OBJIAJICHUE YHHBEPCAJIbHBIMU YU4eOHBIMH JICHCTBUSIMHM Ha MpUMepax
rurnore3 Jyisi OOBSICHEHUs] MU3BECTHBIX (PAKTOB M HKCIIEPUMEHTAIBHON IMPOBEPKH BBIABUTAEMbBIX THIIOTES,
pa3paboTKU TEOPETUUECKUX MOJeIel IPOLECCOB WK SBICHHI;

(dopMupoBaHue yMEHHUIl BOCHpPHUHHMMATb, IepepadaThiBaTh M IMPEABSBIATH WH(POPMAIMIO B CIOBECHOM,
00pa3HoOi, cuMBOIMYECKOH (hOpMax, aHANIM3UPOBATH M TepepadaThiBaTh MONYYEHHYIO HH(OpMaluio B
COOTBETCTBHM C IIOCTaBJICHHBIMH 3aJ[a4aMH, BBIJCIATH OCHOBHOE COJIEPYKAHUE MPOYMTAHHOTO TEKCTa,
HaXOJWTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U M3JIaraTh €ro;

NPHOOPETEHUE OIBITA CAMOCTOATEIBHOrO IMOHMCKA, aHaIM3a U 0TOopa HMH(OPMALUM C UCIOIb30BAHHEM
PA3JIMYHBIX HCTOYHUKOB M HOBBIX I/lHd)OpMaLII/IOHHI)IX TEXHOJIOTUH JJI pCHICHU MMO3HABATCIIbHBIX 3a/1a4;
Pa3BUTHUC MOHOJIOTUYECKON | ﬂHaJ’IOFH'—ICCKOﬁ peun, yMEHHSA BbIpa>kaTb CBOU MBICIIU U CHOCO6HOCTI/I
BBICJIYIIIMBATh COOECEHNKA, MOHUMATh €ro TOYKY 3pEHHs], TPU3HABATh MPaBO JPYroro 4ejioBeKa Ha WHOE
MHEHUE;

OCBOCHHUE TIPHUEMOB ﬂeﬁCTBHﬁ B HECTAaHAAPTHBIX CUTYyallUAX, OBJAACHUEC ISBPUCTUYECKUMHU METOAaMU
petenus npoodiem;

(hopMHUpOBaHHE YMEHUI pabOTaTh B IPYIINE C BHIMOJTHEHUEM Pa3JIMYHBIX COLHUAIBHBIX POJICH, TPEICTABIISATh
M OTCTauBaTh CBOU B3IJIAABI M YOKICHHS, BECTH AUCKYCCHIO.

Hepeqenb y‘leﬁl—lo-MeTO}.’ll/I‘leCKOFO odecneyeHust

1.
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®duzuka. 7—9 knaccel : padoune nporpammsel / coct. E. H. TuxonoBa. — 5-e¢ u3n., nepepad. — M. :
Hpoda, 2015.- 400 c.

Ouzuka 8 xi. : yueonuk / A.B. [1€psiikun — 4-e u3a.,crepeorun. — M.: Ipoda, 2016. — 319c¢.:uu....
Omsuka. Tectrl. 8 kiacce (aBropel H. K. Xannanos, T. A. XanHaHOBa).

Omuka. Aunakriuueckue Matepuainsl. 8 kiaace (aBTopsl A. E. Mapon, E. A. Maposn).

®uzuka. COopHHK BorpocoB M 3aaau. /—9 knaccel (aBTopel A. E. Mapon, C. B. Ilo3oiickuii, E. A.
Mapon).

DNeKTPOHHOE MPUIIOKEHUE K yIeOHHKY.



AHHOTAIUA
KanennapHo TemMaTHyeckoe IUIaHUPOBaHME 110 (PHU3MKE st 9 KIIacCOB COCTABIEHO B COOTBETCTBHHU C TPEOOBAHUAMU
deneparbHOrO rOCYAapCTBEHHOIO 00pa30BaTENbHOTO CTaHAAPTa OCHOBHOrO 00miero obpasoBanus: «Puznkay 7-
11 knaccel (6a30BBIN YpOBEHB) M IPUMEPHBIX ITPOTrPaMM 110 y4eOHbIM mpeameraM. Pusuka. 7 — 11 Kiracchl: MpoeKT.
— M. : IIpoceemenne, 2011. — 48 c. , Ha ocHOBe paboueii mporpammsel 1o ¢usuke. 7 — 11 kmacerr / Iox pen. A.B.
[eppimkun. — M. : MJIEKCA, 2012. , na ocHoBe aBTOpcKkux nporpamm ( aBtopoB A.B.Ilepeimkuna, E.M. I'yTHUK,
I'.S1. Msixkumesa, b.b. byxosuesa, H.H. Cotckoro).

KanenpapHo-TemaTnyeckoe IUIAHMPOBAaHHWE COOTBETCTBYET O0pa3oBaTeIbHOMY MHMHHMYMY COZIEPKaHUS
OCHOBHBIX 00pa30BaTeNbHBIX MPOrpaMM M TPeOOBaHHUSIM K YPOBHIO IIOATOTOBKH yJalllUXcsl, IIO3BOJISIET padoTaTh Oe3
TIeperpy30K B KJIacce ¢ AEThbMH pa3HOTo YpOBHS 00y4eHHs M MHTepeca K ¢usuke. OHa Mo3BOIsIET chOpMHUPOBATH Y
yYaIxcs OCHOBHOM IIKOJIBI JOCTATOYHO IIMPOKOE MPEICTaBlIeHNe 0 (pU3NIecKoi KapTHHE MUpa.
KanennapHo-TemaTnueckoe IUIAaHMPOBAHHE KOHKPETHU3UPYET COAEp)KaHWE MPEIMETHBIX TeM 00pa30BaTEIbHOIO
CTaHAapTa M JaeT pacrpeneieHue ydeOHBIX YacoB 110 pazfeiaM Kypca 9 kiacca ¢ ydeToM MeX IMPeAMETHBIX
CBsI3€i, BO3PACTHBIX OCOOEHHOCTEH YyYallMXcs, OMpenesieT MHUHUMAaJbHBIH HAaOOp OMBITOB, JAEMOHCTPUPYEMBIX
y4YHTENIeM B Kiacce M J1abOpaTOpHBIX, BHINONHAEMbIX ydamuMucs. Kype ¢usuku paccuutan va 105 wacoB (3 u B
HEJICIIO).

®duzrka Kak Hayka o0 Hanbosee OOIIUX 3aKOHAX MPHPOJBL, BEICTYNAs B KA4eCTBE y4eOHOro MpeaMeTa B IIKOJIE,
BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMH 00 oOkpyxatomem wmupe. OHa pacKpbhlBaeT pojb HAaYKH B
SKOHOMHYECKOM M KYJIBTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMHPOBAHMIO COBPEMEHHOIO HAaYYHOT'O
MHPOBO33PEHHSI.

['ymanuTapHoe 3HaueHHe (DU3UKU KaK COCTABHOM 4YacTH OOIero oOpa30BaHUs COCTOMT B TOM, YTO OHA
BOOPY)KaeT IIKOJIbHUKA HAyYHBIM METO/IOM IO3HAHMS, MO3BOJSIONIUM TIOJy4aTh OOBEKTHBHBIE 3HAHUS 00
OKpYXarolleM MHpE.

3HaHMe (U3MYECKUX 3aKOHOB HEOOXOAMMO sl M3YYeHHs XUMHH, Ouonorud, ¢u3ndeckoil reorpadum,
Texnonorun, OBX.

[lpu cocraBneHuMn naHHOW pabouell MporpaMMbl  YYTeHbl peKoMeHaanuu MuHucTepcTBa 00pa3oBaHusi 00
YCUIJICHUHU TPAKTUYECKHUH, SKCIEPUMEHTAIBHON HANPaBIEHHOCTH TMpernoiaBaHusl (U3MKK M BKIIOUEHA BHEYypOUHast
JEATEIIbHOCTb.

@u3rKa B OCHOBHOMH ILIKOJIE U3y4aeTcsi HA yPOBHE PACCMOTPEHMS SBICHHUH NPUPOABI, 3HAKOMCTBA C OCHOBHBIMHU
3aKOHaMH (PU3MKK ¥ IPUMEHEHHEM THX 3aKOHOB B TEXHHKE U ITOBCCIHEBHOM KU3HU.

H3yueHnue puzuku 6 0CHOBHOU WIKO/IE HANPAGIEHO HA 0OCHUICeHUE CTIedYIoUiuX TeJIel:

- Pa3BUTHE MHTEPECOB U CHOCOOHOCTEH ydJalIMXcsl Ha OCHOBE Nepefayd MM 3HAaHWH M ONbITa MO3HABATEIbHOH M
TBOPUYECKOH AEATEIBHOCTH;

- TIOHMMAaHHUE yYaIUMUCS CMBICIIA OCHOBHBIX HAYYHBIX IIOHATHI U 3aKOHOB (DM3MKH, B3aUMOCBS3U MEXy HUMU;

- (hopMHUpOBaHUE Yy yJaIUXCsl NpeacTaBIeHUH 0 (GU3NYECKO KapTHHE MHpA.

Hocmuoicenue ymux yeneii odecneuusaemcs peuwienuem ciedyiouiux 3aaau:
- 3HAKOMCTBO YYAILIHUXCS C MemOOOM HAYHYHO2O NOZHAHUA W Memoodamu ucciedoganus OObEKTOB U SBICHUH
HPUPOJIBL;

- IpHOOpeTeHNe YJallUMUC 3HAHUH O MEXaHHYECKHX, TEIUIOBBIX, IEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHHMI,
(bU3MYecKHX BETMUMHAX, XapaKTEePU3YIOIINX 3TH SBICHUS;

- (opMupoBaHue y ydammxcs ymenuii HabmoO0amy NPUPONHbIC SBICHUS U GbINOJHAMb ONbIMbL, Ta00PaTOPHBIE
paboTBl M 9KCHnepuMeHmanvbHvle UCCIe008aHUs. C WCTIOIB30BAHMEM H3MEPHTENBHBIX IMPUOOPOB, WUPOKO
NPUMEHACMBIX 8 NPAKMUYECKOU HCUSHU,

- OBIAJCHHE YYAIIUMHUCA TAKAMH OOWEHAVUHbLIMU NOHAMUAMYU, KaK TIPUPOJHOE SBIICHUE, OSMNUPUUECKU
VCMAaHOBIeHHbLIL hakm, npobiema, meopemudeckull 861600, Pe3yaIbmam KCNepUMeHMaIbHO NPoGepKiL;

- TOHHUMaHHE Y4YaIlUMHUCSA OTJIMYMI Hay4dHBIX JNaHHBIX OT HENPOBEPEHHOH HMH(OpMAalUH, LEHHOCTHHAYKH
y0osemeoperus 6bIMoGbIX , NPOU3BOOHBIX U KVIbMYPHBIX NOmMpeOHOCmell Yel08eKd.

TpeOoBanusi K pe3yJbTaTaM 00y4eHHs

YHuBepcallbHbIe ydeOHbIE NeHCTBUS, KOTOPBIMH JOJDKHBI OBJIAJIETh YYallHecs B MPOLEcce OCBOSHUS Kypca B 8
KJacce
TpebGoBaHUS K JIMYHOCTHBIM, METAIPEIMETHBIM, MIPEIMETHBIM pe3yibTaTaM Mo (H3HKe, 32 Kypc 8 Kiacca JOIKHEI
OTpakaTh YpPOBEHb MOATOTOBKM OOYYAIOIIMXCS Ha KoHer y4deOHoro roma B cootBerctBuu ¢ DI'OC,
00pa3oBaTeNpHON MPOrpaMMOil 00pa30BaTENBHOTO YyUpexkAceHus, a Take OI'D. B HHX oTpaxaroTcs: OCHOBHEIE
UJIeH ¥ cUcTeMa IIeHHOCTeH, hopMUpyeMble YaeOHBIM MPeIMETOM; KOHEYHAs CUCTeMa 3HaHH; IepeyeHb YMEHUH 1
HaBBIKOB, CIIOCOOOB JEATENBFHOCTH; IIepeYeHb NPOoOIeM, KOTOpBIC Yy4amluecs JODKHBI HAaydHThCS pelIaTh,
TBOPYECKH HM3y4as NaHHbBIA mpeamer. TpeGoBaHMS K YpOBHIO YCBOGHHUS JOJDKHBI OBITH HE HIDKE TpeOOBaHHH,
copmymupoBaHHBIX B @I'OC obmiero odpa3zoBaHusl.

[TmanupyemMsble pe3yabTaThl H3yUeHHs Kypca pu3uKn 9 Kiacca.

[porpamma 1mo3BoJsieT JOOMBATHCS CIESAYIONIMX PE3yIbTATOB OCBOCHHSI 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOT'O
o01Iero oopazoBaHMUI.

JImgHoCcTHEBIE:



y yyammxcs 0yayT copMHUpOBaHEL:

OTBETCTBEHHOE OTHOIIEHHE K YYEHHWIO; TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIIMXCSl K CAaMOPa3BHTHIO H
camM000pa30BaHMIO HA OCHOBE MOTHBAIMU K O0OYYSHHUIO M TIO3HAHHUIO;

yYMEHHE SICHO, TOYHO, I'PAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOH WM THCHbMEHHOM pE4M, TOHMMATh CMBICI
TIOCTABJICHHOH 3a/1a4M, BEICTPANBaTh apIyMEHTAIUIO, IPUBOANTH IPUMEPHI;

OCHOBBI 3KOJIOTHYECKOH KyJIbTYpBl; TOHUMaHKE IIEHHOCTH 3JI0POBOT0 00pasa )KHU3HHU;

(hopMupoBaHue CIIOCOOHOCTH K AMOLIMOHAILHOMY BOCIIPUSTHIO (PU3UUECKUX 3a]1ad, PELICHUH, PacCyXICHHH;
yYMEHHE KOHTPOJINPOBATH MPOIIECC M PE3YIbTAT Y4eOHOH NesITelIbHOCTH;

y y4aImmxcs MOryT ObITh C(hOpMHUPOBAHEIL:

KOMMYHHUKATHBHASI KOMIIETCHTHOCTh B OOINCHHH M COTPYJIHHUYECTBE CO CBEPCTHHKAMH B 00pa30BaTENbHOM,
y4eOHO-HCCIeI0BATENHCKOM, TBOPYECKOH U APYTUX BHIAX JCSITEIbHOCTH;

KPUTHYHOCTh MBIIUICHHUS, YMEHHE PACIIO3HABATH JTOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMUS, OTIIMYATH TUIIOTE3Y
ot dakra;

KPEaTHBHOCTh MBIIICHHS, THUIIMATHUBBI, HAXOMYHBOCTH, AKTHBHOCTH TPHU PEIICHUH 3a]ad.

MeTar[pe;[M CTHBIC:

peryisITUBHBIC

y4damuecs HaydaTcs:

(hopMynHpoBaTh U yIIEpKUBATH YIEOHYIO 3a/1a4y;

BBIOMPATH JIEHCTBHSI B COOTBETCTBUH C IIOCTABIICHHOMW 3a/1a4ei U YCIOBUSMHU €€ pean3alyu;

IUIAHUPOBATh TIYTH JIOCTHIXKEHUsI LieJied, OCO3HAHHO BbIOMpaTh HamOosiee 3()(EKTHBHBIE CIOCOOBI pELICHHs
y4eOHBIX U [TO3HABATENIbHBIX 337134

NpE/BU/IETh YPOBEHb YCBOCHHS 3HAHUH, €r0 BPEMEHHBIX XapaKTEePUCTHK;

COCTaBJIATh IUIAH U IIOCJIE10BATEIILHOCTD ICHCTBUM;

OCYIIECTBIISITh KOHTPOJIb 110 00pa3Ily ¥ BHOCUTh HEO00XOIMMbIE KOPPEKTUBBI;

aJICKBATHO OIIGHMBATh MPABUILHOCTH WM OHIMOOYHOCTH BBINOJIHEHUsI y4eOHOW 3ajauu, €€ OOBEKTUBHYIO
TPYAHOCTb ¥ COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUSL.

ydamuecs nmoiaydaT BO3MOXKXHOCTb HAYUINUTHCA:

OIPEACIATh I0CJIEA0BATEIbHOCTh NPOMEKYTOUHBIX LEJIEed M COOTBETCTBYIOLIMX MM JACHCTBUH € Y4ETOM
KOHEUHOT'O pe3yNbTaTa;

®  IIPEABUAETh BO3MOKHOCTH IOIYYEHUS] KOHKPETHOIO PE3ybTaTa MpH PeIlCHUH 3a/ay;
®  OCYLIECTBIATH KOHCTATHPYIOLIMII U IPOrHO3UPYIOMINI KOHTPOJIB 110 PE3YJIBTATY U 110 CIIOCO0y AeHCTBHS;
e BBIAENIATH U (OPMYIUPOBATE TO, YTO YCBOCHO, ONPEAENATH KaueCTBO U YPOBCHb YCBOCHHS;

e  KOHIIEHTPUPOBATB BOJIIO JUIS IPEOIOICHHS HHTEIUIEKTYaIbHBIX 3aTPYIHEHUN 1 (M3UYECKHUX IPEISTCTBUH.
IIpenmerHsie:

yJalrecs: Hay4aTcsi:

CaMOCTOSTEIIBHO BBIAEITIATH U (DOPMYIINPOBATh O3HABATENIBHYIO 11EJIb;

HCIIONB30BATh O0IIME MPUEMBI pELICHNUS 3a/1a4;

MIPUMEHATH MPaBUJIA U TOJIb30BATHCS MHCTPYKIMSIMU M OCBOCHHBIMH 3aKOHOMEPHOCTSIMH;

OCYIIECTBIISITH CMBICIIOBOE YTEHHE;

CO3/1aBaTh, MPUMEHATH M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOJIEIN U CXEMBI JUTS PELICHHS
3a1ad;

HAaXOJIUTh B Pa3iIMYHBIX UCTOYHUKAX MH(POPMALIO, HEOOXOIUMYIO ULl PEIICHHs MAaTeMaTHYECKUX MpodieM, 1
MIPE/ICTABIATh €€ B MOHITHON (hOpMe; MPUHUMATh PEIICHUE B YCIOBHUSX HEMOIHONH U WU30BITOYHOW, TOYHOU U
BEPOSTHOCTHOM MH(OPMAIINH;

ydgamuecs 1mojriydaTt BO3MOXKHOCTb HAYIUTHCA:

YCTaHABIMBATH TPUYUHHO-CIEJCTBCHHBIC CBS3HM, CTPOUTH JIOTHYECKHE PACCYXKACHUSA, YMO3AKIIOUCHHUS
(MHIYKTUBHBIC, TEAYKTHBHBIC U TIO aHAJIOTHH) M BHIBOJIBL;

(dbopmupoBaTe y4eOHYI0O W  OOIIEMOIB30BATEIECKYI0 KOMIIETCHTHOCTH B OONACTH  WCIIONB30BAHUS
WHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHonorui (MK T-kommereHTHOCTR);

BHAETH (PU3UUECKYIO 3a/1a9y B IPYTUX JTUCIUIIMHAX, B OKPYKAFOIICH KU3HM;
BBIJIBUTATh TUIOTE3bI MPY PENICHNH Y4eOHbBIX 337a4 U IIOHUMAaTh HEOOXOAMMOCTD MX IPOBEPKH;

IUIAHUPOBaTb M OCYHIECTBIATH JEATEIbHOCTh, HAMpPABICHHYK) Ha pELIEHHE 3aJad HCCIIEA0BATEIbCKOrO
Xapaxrepa,;

BBIOMpaTh Hanbosee paroHaIbHbIE U 3()(EKTHBHBIE CIOCOOBI PEIICHUs 3a/1a4;

MHTEPIPETHPOBaTh MH(POPMAIMK (CTPYKTYPHUPOBATH, MEPEBOIUTH CIUIONIHOM TEKCT B TAOJHILy, MPE3EHTOBATH
ToTy4eHHyo nHdopmanuio, B Tom umcie ¢ nomorsio MKT);



OIIEHMBATh HH(OPMALUIO (KPUTHUIECKAs OIIEHKa, OIIEHKA JJOCTOBEPHOCTH);

YCTaHaBJIMBATh IPUIUHHO-CJICACTBCHHBIC CBA3U, BHICTPAUBATL PACCYKICHNH, O606III€HI/IH.

KOMMYHUKATUBHbBIC

ydamuecs HaydaTcs:

OpPraHnU30BbLIBATH yqe6Hoe COTPYAHUYCCTBO MW COBMECTHYIO HOCATCIIBHOCTL C YYUTCIEM W CBCPCTHUKAMMU:

OIPEJIEIISATH 1IENH, PACTIPEACIATh PYHKIUK U POJIA YIaCTHUKOB;

B3aMMOJICHICTBOBATh M HAXOAUTH OOIIHME CIOCOOBI paboThl; pabOTaTh B IPYIIE: HAXOMUTh OOIIee pelleHHe u
paspemiaTth KOH(JIUKTHI HAa OCHOBE COIJIACOBAHMS IIO3WIMM M y4éTa HMHTEPECcOB; CIyIIaTh NapTHEPA;
(opMynrpoBaTh, ApryMEHTUPOBATH U OTCTAMBATH CBOE MHEHHE;

MMPOTrHO3UPOBATH BOBHUKHOBCHUC KOH(bJ'II/IKTOB TP HAJIMYWU PA3HBIX TOUCK 3PCHUS,

paspeuiaTtb KOH(l)J'II/IKTBI Ha OCHOBC yqéTa HUHTEPECCOB U HO3I/IL[I/Iﬁ BCE€X YYAaCTHUKOB;

KOOPAMHUPOBATH U MMIPUHUMATD PA3JIMYHBIC IMTO3UIIUU BO BSaHMOHeﬁCTBHH;

APTYMCHTUPOBATHL CBOIO IMO3ULHUIO W KOOPAUHUPOBATH e€ ¢ MO3ULMSIMU HapTHépOB B COTPYAHUYCCTBE IIpU

BHpa6OTKe 06mero peuICcHuA B COBMECTHOM JACATCIIBHOCTH.

HpeZ[MeTHBIe PEIYJIbTATHI

TennoBwie SBIECHUSA

VYyamwmiics HaydnuTCA:

- pacrio3HaBaTh TEIIOBBIE SIBICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCSl 3HAHWI OCHOBHBIE CBOWCTBA WIIM YCIIOBHUSI
NPOTEKaHUsl 3TUX siBieHuid: nuddy3us, M3MEHeHHe o0beMa Tell MpPU HarpeBaHWM (OXJIAXKJICHUM), OOJbILas
CKMMAaeMOCTh Ta30B, Majas CXKHMaeMOCTh JKHIKOCTCH W TBEpPABIX TEJ, TEIUIOBOC PaBHOBECHE, HCIAPCHHE,
KOH/JICHCAIIUS, TUIABJICHUE, KPUCTAILIM3ALUS, KUIICHUE, BIQKHOCTh BO3/1yXa, pasiiMuHble CIIOCOOBI Teruionepeaadn
(TerIoNpPOBOHOCTh, KOHBEKIUSI, M3JYYEHHE), arperaTHble COCTOSIHHSI BEIECTBA, IOMVIOLUICHUE DSHEPTUH IpH
WCMApEHHUH KUJIKOCTH U BBIJICJICHHE €€ IPU KOHJICHCAIIMH 11apa, 3aBUCUMOCTh TEMIIEPATyphl KUIIEHHS OT JIaBJICHNUSI;

ONMCHIBATH M3y4YEHHBIC CBOIMCTBA TEN M TEIUIOBBIC SIBJICHUSA, MCIONb3YS (DM3MYECKUE BEIMYMHBI: KOJIMYECTBO
TEIIOTHI, BHYTPEHHSSI SHEPrus, TeMIeparypa, yJeibHas TEIIOEMKOCTh BEILECTBA, Y/ElIbHAs TEIIoTa
IUIaBJICHUS, yAENbHAs TEIUIOTa IapooOpa3oBaHUs, YyHElbHAas TEIUIOTAa CrOpaHWs TOIUIMBA, KOd(QUIUEHT
MIOJIE3HOTO JAEHCTBHS TEIUIOBOTO JBHIATeNs; IPH ONHMCAHMU NPABWIBHO TPAKTOBAaTh (DHU3MUYECKHH CMBICH
HCIIONB3YEMbIX BEJIMYMH, X 0003HAYECHHS U eANHHLBI H3MEPEHHs, HAXOIUTH (DOPMYIIBI, CBS3bIBAIOIIIE JAHHYIO
(bM3HYECKYIO BEITMYHHY C IPYTHMMH BETMYMHAMH, BBIYUCIIATH 3HaUeHHE (PU3NUECKOMN BEIMYHHBI;

aHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBICHUS M IPOIIECCHI, UCIONb3Yys OCHOBHBIC MOJOKEHHS aTOMHO-
MOJIEKYJISIPHOTO Y4€HHsI O CTPOSHUH BEIIECTBA U 3aKOH COXPAHEHHUS SHEPTUH;

pas3nyaTh OCHOBHBIC MPU3HAKY N3Y4EHHBIX (PU3NUECKUX MOl CTPOCHUS I'a30B, )KUIAKOCTEH U TBEPIBIX Tell;
MPUBOIHUTE IPUMEPBI IPAKTHYECKOTO UCIIONB30BaHMS (PU3NUECKNX 3HAHHUHN O TEIUIOBBIX SIBJICHUSX;

pemaTe 3a/1a4n, UCIONb3Ysl 3aKOH COXPAaHEHUs] SHEPTUM B TEIIOBBIX IpoleccaXx M (JOPMYIIbI, CBA3BIBAIOIINE
(usnueckre BENUYUHBI (KOJIWYECTBO TEIUIOTHI, TEMIIEPATypa, yAENbHas TEIUIOEMKOCTb BEIECTBA, Y/ENIbHAs
TEIUIoTa IUIABJICHNUS, YelbHAs TeIUIoTa MapooOpa3oBaHms, yaedbHas TEIUIOTa CrOPAHUs TOIUTHBA, KOI((QHUIHEHT
TIOJIE3HOTO IEHCTBUSI TETIIOBOTO JIBUTATEN): HA OCHOBE aHAJIM3a YCJIOBHS 33a4H 3aIMCHIBATh KPATKOE YCIIOBHE,
BBIJICIATH (PU3NYECKUE BEMYMHBI, 3aKOHBI M (DOPMYIIBI, HEOOXOANMBIE IS €€ PELICHUs, IPOBOUTH PacyeThl 1
OLICHHBATH PEaJIbHOCTh MMOTYYSHHOT0 3HAYCHHs (PU3NUECKON BETHMYNHEL

VYyamuiicss OIy4UT BO3MOKHOCTb HAYUYUTHCS:

WCTIONIb30BaTh 3HAHUS O TEIJIOBBIX SIBJICHUSX B TOBCEAHEBHOM JKM3HM ISl oOecrieueHHs Oe30MacHOCTH TpH
oOpameHnu ¢ mpudopamMu M TEXHUYECKHUMHU YCTPOWCTBAMH, Ul COXPAHEHHS 370POBbS M COONIONCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHNS B OKPYKaIOMIEH cpefie; MPUBOIUTH IPUMEPHI KOOI MIECKUX MOCIEACTBUN PaOOTHI
JIBUTATENIe BHYTPEHHET O CrOpaHusl, TEIJIOBBIX U THIPOIIEKTPOCTAHIINIH;

pa3nuyaTh TPaHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIMI XapakTep (pyHIaMEeHTaIbHbBIX
(U3MUECKHUX 3aKOHOB (3aKOH COXPAHEHHs 3HEPIUH B TEIUIOBBIX MPOIECcCax) U OrPaHUMIEHHOCTh UCIIOB30BAHMS
YAaCTHBIX 3aKOHOB;

HaXO04uThb aJCKBATHYIO Hpe,[[J'IO)KGHHOﬁ 3a1a4ec (1)I/I3I/I‘ICCKyIO MOJCIb, pa3pCuIaTb np06neMy KaK Ha OCHOBC
HUMCIOIIUXCA 3HAHUI O TEIUIOBBIX SBJICHUAX C UCIIOIL30BAaHHEM MAaTEMATHICCKOrO arrapara, Tak 1 Ipy rnnoMomu
METOJ0B OLICHKH.



QHGK’I‘pI/I"IeCKI/Ie SIBJICHUA

Vyanumiicss HAyduTCS:

° Ppacrio3HaBaTb JJICKTPHUUCCKHUEC ABJICHUA U OOBSICHSITE Ha OCHOBE HUMCIOIINXCS 3HAHUII OCHOBHBIC CBOMCTBA WU
YCJIOBUS NPOTCKAHUA 3TUX SIBJICHUI: QJICKTpU3alus TCI, B3aPIMOJ.'[eI>iCTBHe 3apAa0B, 3J'I€KTpPI‘-I€CKPII71 TOK U €TI0
ﬂeﬁCTBHH (TeHJ’IOBOG, XHUMHYCCKOCE, Mal"HI/ITHOe).

®  COCTaBISITh CXEMBI DIICKTPUUECKUX IeMel ¢ MOCIeAOBATEIbHBIM M MapauieIbHBIM COCIMHCHHEM 3JIEMEHTOB,
pasinyast yCIOBHbEIE 0003HAUCHYS 3JIEMEHTOB MICKTPHIECKHX IIelel (MCTOYHUK TOKa, KIIF0Y, PE3UCTOpP, PEOCTaT,
JIaMITOYKa, aMIIepMETp, BOJIBTMETD).

o ONMCBIBATL H3YYCHHBIC CBOMCTBA Tel U QJICKTPUYCCKUC SBJICHUSA, HCIOJIb3Ys (1)H3quc1<ne BCIIMYHMHBI:
SHGKT‘pI/I‘{eCKI/Iﬁ 3apsaq, Cujia TOKa, JSJICKTPUUYCCKOC HAIIPSIKCHUC, DJICKTPHUYCCKOC COIPOTUBJICHHUE, YACIBHOC
COIPOTHUBJICHUC BCUICCTBA, pa60Ta QJICKTPUYCCKOI'O IMOJIsA, MOIIHOCTH TOKA; MPHU ONHMCAaHWKW BEPHO TPAKTOBATH
(l)I/ISI/I‘IeCKI/Iﬁ CMBICJT UCNOJIb3YEMBIX BCIWYMUH, HUX 0003HaUYeHNs U CAWHUIIbI U3MEPCHUA, HAXOAUTH (1)0pMyJ'II>I,
CBA3BIBAIOIUEC JaHHYIO (bPISI/I‘IECKyIO BCJIMYMHY C APYIr'UMH BEJIMYMHAMMU.

®  AHAJU3UPOBATH CBOMCTBA TEJ, DJIEKTPHUUECKUE SIBJCHUsS W MPOLECCHI, UCIONb3Ys (DU3UUECKHE 3aKOHBI: 3aKOH
COXpAHEHMS JJEKTPUUYECKOro 3apsia, 3akoH Owma ais ydactka nend, 3akoH JDkoymsa-JleHia, mpu 3Tom
pa3nuyaTh CIOBECHYIO (HOPMYITHPOBKY 3aKOHA M €r0 MaTEeMAaTHYECKOE BhIPasKCHHE.

° NPpUBOAUTH NPUMEPHI MPAKTUICCKOI'O0 MCITOJIb30BaAHUA (bPISI/I'{eCKI/IX 3HaHHUK 00 QJICKTPUYCCKHUX SIBJICHUAX.

e pemarh 3aJa4yd, UCHONB3Ys (U3MUeckue 3akoHbl (3akoH Oma Jyis ydacTka nenu, 3akoH JDxoyns-Jlenna) u
(dopMynbl, CBS3BIBAIOIINE (PU3MYECKHE BEIMYMHBI (CHJIA TOKA, 3JEKTPHYECKOE HANpPsDKEHHE, DIIEKTPUYECKOe
CONPOTHBJICHHE, Y/ENbHOE COMNPOTHUBIICHWE BellecTBa, padoTa H3JIEKTPUYECKOro TMOJsi, MOIIHOCTh TOKa,
(dbopMynbl pacyera SJIEKTPUUECKOTO COMPOTHUBIICHHUS MPU TIOCIEOBATEIBHOM M MapaUIeIbHOM COEIIMHEHUH
NPOBOJIHUKOB); Ha OCHOBE aHAJIN3a YCJIOBHS 3a/1aud 3aIlMChIBaTh KPAaTKOE YCIOBHE, BBIICIATH (pru3nvecKue
BEJIMYMHBI, 3aKOHBI ¥ ()OPMYIIbI, HEOOXOAUMBIE JIJIsl €€ PELICHUs, TPOBOJIUTh PACUYEThl U OLIEHUBATH PEabHOCTh
MOJIy4EHHOT0 3HaYeHUsI (PU3NYECKOI BENNYNHBI.

VYyamuiics OAy4UT BO3MOKHOCTb HAYUUThCS:

®  JCHOJIB30BATh 3HAHUS 00 HJICKTPUYECKUX SIBJICHUSX B MOBCEAHEBHOM JKU3HM A o0ecredeHHs: 0e30MacHOCTH
npu 00paLIeHHUH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, JUIsl COXPAHEHHS 310POBbs M COOMIOACHHS HOPM
9KOJIOTMYECKOr0 IIOBEACHUS B OKpPYKAalOIEH cpene; MPUBOAUTH IMPHUMEPbl BIMSHUS 3JIEKTPOMArHUTHBIX
U3JIydCHUH Ha JKUBBIE OPTaHU3MBI;

e  pasIMYaTh TPaHULBI IPIMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMAThH BCEOONMI XapakTep (yHIaMEeHTaIbHBIX
3aKOHOB (3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsaa) W OrpaHWYEHHOCTh HCIOJIB30BAHUS YAaCTHBIX 3aKOHOB
(3axon Oma [yt yyacTka 1eny, 3akoH [[xoyns-Jlenna u ap.);

®  WCHONB30BaTh NPHEMbI IOCTPOCHHs (H3MYECKHX MOJENeH, IoucKka H (OPMYIHPOBKH IOKAa3aTeIbCTB
BBIJIBUHYTBIX TUIIOTE3 M TEOPETHYECKHUX BBIBOZOB Ha OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (haKTOB;

®  HAaXOOWUTh aJCKBATHYIO IPEUIOKEHHOH 3axade (U3NYECKyl0 MOAENb, pa3pelats HNpodieMy Kak Ha OCHOBE
HMEIOIIHXCS 3HAHUH 00 DIEKTPOMAarHWTHBIX SIBJICHUSX C MCIIOIb30BaHMEM MAaTEMaTHYECKOro ammapara, Tak U
TIPY TIOMOIIY METO/I0B OLIEHKH.

MarsuTHbIe SBICHUS

Vyamuiicss HayduTcs:

®  pacrio3HaBaTb MAarHUTHBIE SIBJICHHS M OOBSACHATHL HA OCHOBE HMMEIOLIMXCS 3HAHMH OCHOBHBIE CBOMCTBA WIN
YCIIOBHSL NIPOTEKAHMS ITUX SBJICHUH: B3aMMOJEHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHIYKIUS, NEHCTBUE
MarHUTHOTO TIOJIsl HA MPOBOJHHUK C TOKOM M Ha JIBIDKYILYIOCS 3apsHKCHHYIO YacTHILY, JEHCTBHE HIIEKTPUIECKOTO
TI0JTS Ha 3apsDKEHHYIO YacTHILY.

®  ONHMCHIBATH M3YUYECHHBIC CBOMCTBA TEN W MAarHUTHBIC SBJICHUS, WCIONB3Yys (DPU3UUECKHUE BEIUYUHBL: CKOPOCTDH
9JIEKTPOMArHUTHBIX BOJIH; MPH OIMCAHWM BEPHO TPAKTOBATH (DM3MUECKUI CMBICI HCIIONB3YEMbIX BEJIWYUH, X
0003HAUCHNST U EIUHUIBI U3MEPEHUS; HAXOANTH (POPMYIBI, CBA3BIBAIONINE AAHHYIO (U3MUYECKYIO BEIHMUHHY C
JIPYTUMH BEITHIHHAMH.

° AHAJIM3UPOBATH CBOMCTBa TCJI, MArHUTHBIC SABJICHUA W HPOLECCCHI, UCIOJIb3Yyd (i)I/I3I/I‘I€CKI/Ie 3aKOHBI; MTPU 3TOM
Ppa3jindaThb CJIOBCCHYIO (pOpMyJ'II/IPOBKy 3dKOHA U €ro MaTeMaTU4ICCKOC BbIPAKCHHUC.

° NPUBOAUTL MPUMEPBI NPAKTUYICCKOI'O UCITOJIb30BAHUSA (1)I/I3I/I‘{GCKI/IX 3HAHUI 0 MAaTHUTHBIX SBJICHUSIX

° peuiaTh 3a4a4u, UCIOJIb3ys (1)I/IBI/I‘I€CKI/I€ 3aKOHBI U (1)OpMyJ'II>I, CBA3BIBAOIINE (1)PI3I/I‘I€CKI/IC BCJIMYMHBI; HA OCHOBC
aHaJIM3a YCJIOBUS 3a/1a4M 3alIMCbIBATH KPATKOC YCIIOBUE, BBIACIIATH (1)I/IBI/I‘IGCKI/I€ BCJIMYMHBI, 3aKOHbI 1 (pOpMyJ'IBI,



HEOOXOMUMBIC ISl € PCIICHHS, MPOBOTUTH pACUeThl M OICHUBATH PEaJhbHOCTh IOJTYYCHHOTO 3HAYCHUS
(hU3NIeCKOi BEITHMIIHEIL.

anmnﬁc;l MOJYYUT BO3MOXKXHOCTb HAYUYHUTLCA:

° HUCIIOJIB30BAaTh 3HAHHA O MArHUTHBIX SBJICHHAX B HOBCGﬂHeBHOﬁ JKHU3HU IJIA obecnieueHnst 0€30MaCHOCTH npu
O6paHICHI/II/I C HpI/I60paMI/I 1 TCXHUYCCKUMH yCTpOﬁCTBaMH, UIA COXpaHCHHUA 310pPOBbI U CO6J'IIOI[CHI/IH HOpM
OKOJIOTMYCCKOro ITOBCACHHUA B 0pr>1<a}omel71 cpeac; MNPUBOAUTL MPHUMCPBLI BJIHUAHHUA 3JJICKTPOMArHUTHBIX
I/I3queHI/Iﬁ Ha JXMBBIC OPraHU3MBbI;

° pasjindyaTtb rpaHulbl IPUMEHUMOCTH (I)I/I?)I/I‘IGCKI/IX 3aKOHOB, IIOHUMATh BC@O6HII/Iﬁ XapakTep (byH}IaMeHTaJ'ILHLIX
3aKOHOB.

° HCIOJIB30BATh TPHUEMbI TMOCTPOCHUA (1)I/I3I/I‘-IeCKI/IX MOHeﬂeﬁ, IIOMCKa H (l)OpMyJ'II/II)OBKI/I J0Ka3aTCJIbCTB
BBIABUHYTBIX T'MIIOTE3 U TCOPECTUUCCKNUX BbBIBOJOB Ha OCHOBC OMITUPHUUCCKH YCTAaHOBJICHHBIX (baKTOB;

HAXOMUTh AaJCKBATHYIO MPEJIOKCHHON 3agaue (U3MYECKYI0 MOJENb, pa3peniath MmpodieMy Kak Ha OCHOBE
HUMEIOIIMXCS 3HAHUH 00 MarHUTHBIX SIBJIEHHSAX C MCIOJH30BAHHEM MATEMAaTHUECKOro armapara, Tak U MPH TOMOIIH
METO/Ia OICHKH.

CBeTOBBIE SIBJICHUS

VYyaumiics HaydnuTCs:

®  pacrio3HaBaTh CBETOBbIC SIBJICHHS W OOBSCHATH Ha OCHOBE HMEIONIMXCS 3HAHMH OCHOBHBIE CBOWMCTBA WIIM
YCIOBUS TIPOTEKaHMS 3TUX SBJICHUI: NPAMOIMHEHHOE paclpoCTpaHEHHE CBETa, OTPa)KCHHE U MPeOMIICHHE
CBETa, JUCIEPCUs CBETA.

®  HCIIOJIb30BATh ONTHYECKHUE CXEMBI ISl IIOCTPOCHUSI U300PaKEHNUIT B TNIOCKOM 3epKajie U COOMparoIieii JTuH3e.

®  ONUCHIBATh HM3YYEHHbIC CBOMCTBA TEN M CBETOBBIC SIBJICHUSI, MCHOJIB3Ysl (DU3UUECKHE BEIMYMHBI (OKYCHOE
paccTosiHe U ONTUYECKas CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTA CBETA; MPH
OIMCAaHUM BEPHO TPAKTOBATh (DM3MUYECKHI CMBICI HCIOJIB3YyeMBIX BEIMYMH, UX OOO3HAYEHUS M EAUHMIBI
M3MEPEHNs; HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3HYECKYIO BETMUMHY C APYTHMMH BEITMYMHAMH.

e  QHANM3UPOBATH CBOWCTBA TEJ, CBETOBBIC SBJICHHUS M IPOLECCHI, HCIONB3Ys (HU3MYECKHE 3aKOHBI: 3aKOH
NPSIMOJIMHEHHOr0 PACIpOCTPAaHEHMS! CBETA, 3aKOH OTPAKCHUsS CBETA, 3aKOH INPEJIOMJICHHS CBETA; IIPU 3TOM
pas3InyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAXKEHHE.

° MPUBOAUTE NPUMEPHI IPAKTUICCKOI'O UCIIOJIb30BaAHU (I)I/ISI/I‘ICCKI/IX 3HAHUN O CBETOBBIX SIBJICHUSIX.

e  pelwarh 3aJauyM, HUCIONB3Yd (U3NUECKUe 3aKOHBI (3aKOH NPSMOIMHEHHOro paclpoCTpaHEHHS CBETa, 3aKOH
OTpaKeHHs CBETAa, 3aKOH IPEJIOMIICHHS CBETa) U (OPMYJbI, CBS3bIBAIOIINE (U3NYECKUE BETHYUHBI ((OKYCHOE
paccTosiHUE U ONTHYECKasl CHJIA JIMH3BI, CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTa CBETA): Ha
OCHOBE aHAJIM3a YCJIOBHUS 3aJayl 3aIMCBIBATH KPATKOE YCIOBHE, BHIACTATH (DU3MUECKHE BEIMUYHMHBI, 3aKOHBI
(dopMynbl, HEOOXOAMMBIE Ul €€ pelIeHHs, HPOBOAUTH PAacyeThl M OLEHUBATH PEAIBHOCTH IOTYYCHHOTO
3HaYCHUs (PU3MYECKON BEITUYUHBL.

VYyamuiicss NOAy4UT BO3MOKHOCTb HAYUUTHCSL:

®  CIIONB30BAaTh 3HAHUS O CBETOBBIX SIBICHUSIX B ITOBCEIHEBHOW JKM3HHU JUIA oOecrieueHHs 0e30MacHOCTH HpH
oOpaleHnu ¢ nmpubopaMu M TEXHWYECKUMH YCTPOMCTBAMM, JUIS COXPAHEHHs 37J0pPOBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOTO ITOBEACHUS B OKPYKAIOIIEH cpene; MPHUBOAUTH INPHUMEPHl BIMSHUSA 3JIEKTPOMArHUTHBIX
N3Ty4eHNH Ha )KUBBIE OPTaHU3MBbI;

®  pasIMYaTh TPAHUIBI IPIMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIHMI xapakTep (yHIaMeHTaIbHBIX
3aKOHOB;

®  HCNONB30BAaTh TPHEMBI MOCTPOCHMS (U3MUECKHX MOJENel, Moucka H  (HOPMYTHPOBKM TOKA3aTEIbCTB
BBIIBUHYTBIX THIIOTE3 M TEOPETUUECKHUX BBHIBOJAOB HA OCHOBE HMITMPUYECKH YCTAHOBIICHHBIX (DAKTOB,;

e  HAXOOWTh AJCKBATHYIO MPEIOKEHHOW 3amaue (PU3MYECKyl0 MOJENb, pa3periaTh MpodjIeMy Kak Ha OCHOBE
MMEIOIINXCSl 3HAaHNI O CBETOBBIX SIBICHUSX C MCHOIB30BAHNEM MaTEMaTHIECKOro armapara, Tak ¥ Ipy HOMOIIH
METO/I0B OLIEHKH.

JImgHOCTHBIE PE3YNIBTATHI

7. C(i)OpMPIpOBaHHOCTB MO3HABATCIIbHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I>’I;

8. y6e)KZ[GHHOCTL B BO3MOXHOCTU IIO3HAHUA TMPHUPOABI, B HCO6XOZ[I/IMOCTI/I PAa3yMHOIo HCIIOJIb30BAHUA
,I[OCTI/I)KCHPIPI HAayKU U TEXHOJIOT U JUIIs ,Z[aJ'IBHCﬁIHeFO Ppa3BUTHA YCJIOBEYCCKOIO O6HICCTBEI, YBAXXCHUEC K
TBOPpHAM HAayYKHU U TCXHUKH, OTHOLICHNEC K (1)I/I3I/IKC KaK JJICMCHTY O6III€‘I€J'IOB€‘I€CKOI>’I KYJIBbTYPBI;

9. caMOCTOSATEILHOCTh B HpI/IO6p€T€HI/II/I HOBBIX 3HAHUU U MPAaKTUICCKUX yMeHI/II\/‘I;



10.
11.

12.

TOTOBHOCTH K BBHIOOPY JKU3HEHHOT'O ITyTH B COOTBETCTBHH C COOCTBEHHBIMHU MHTEPECAMH U BO3MOXKHOCTSIMH;
MOTHBAIUsl 00pa30BaTEIHLHON JIESITEIFHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOJX0/1a;

(opMHpOBaHNE NEHHOCTHBIX OTHOLICHUH IpYr K Jpyry, YYUTENIO, aBTOpaM OTKPBITUH M HM300peTeHui,
pe3ynbTataM 00ydeHUs..

MeTanpe/:[M €THBIC PC3YJIbTAThI:

8.

10.

11.

12.

13.

14.

OBJIaJICHUE HAaBBIKAMHM CaMOCTOSITEJIBHOTO TPHOOPETCHUS] HOBBIX 3HAHWH, OpraHU3aldd  y4eOHOU
JEATENILHOCTH, TIOCTAaHOBKM IIeJIel, IUIAHMPOBAHMS, CAMOKOHTPOJS W OLEHKH pe3yJIbTaTOB CBOECH
JeATEILHOCTH, YMEHHUSMHU ITPEABHUAETh BO3SMOKHBIE PE3YIbTAThl CBOUX JACHCTBHIA;

TIOHUMaHHUE Pa3Inuuil MEXly UCXOAHBIMU (PaKTaMU W THUIOTE3aMH JUIS MX OOBSICHEHUS, TEOPETHUECKUMHU
MOZIEISIMU U PEAJIbHBIMH OOBEKTaMH, OBJIAJICHUE YHHBEPCAJIbHBIMU YU€OHBIMHU ACHCTBUSIMH Ha MpPUMEpax
rurnore3 Jyisi OOBSICHEHUs] MU3BECTHBIX (PAKTOB M HKCIIEPUMEHTAIBHON IMPOBEPKH BBIABUTAEMbBIX THIIOTES,
pa3pabOoTKU TEOPEeTUUECKUX MOJIeIel IPOLECCOB WM SIBJICHUI;

(dopMupoBaHue yMEHHUIl BOCHpPHUHHMMATb, IepepadaThiBaTh M IMPEABSBIATH WH(POPMAIMIO B CIOBECHOM,
00pa3HoOii, cuMBOIMYECKOH (opMax, aHANIM3UPOBATH M TepepadaThiBaTh TMOMYYEHHYIO HH(OpMAIWio B
COOTBETCTBHM C IIOCTABJICHHBIMH 3aJ]a4yaMH, BBIJCISITH OCHOBHOE COJEPYKAHUE MPOYUTAHHOTO TEKCTa,
HaXOJWTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U M3JIaraTh €ro;

NPHOOPETEHNE OIBITa CAMOCTOATEIBHOIO IMOHMCKA, aHaIM3a U oTOopa MH(OpPMAIMU C HCIOIb30BAHHEM
PA3JIMYHBIX HCTOYHUKOB M HOBBIX I/lHd)OpMaLII/IOHHI)IX TEXHOJIOTUM JJIA pCIICHMA TO3HABATCIIBHBIX 3a/1a4;
Pa3BUTHUC MOHOJIOTUYECKON | ﬂHaJ’IOFH'—ICCKOﬁ peun, yMEHHSA BbIpa>kaTb CBOU MBICIIU U CHOCO6HOCTI/I
BBICJIYIIIMBATh COOECEHNKA, MOHUMATh €ro TOYKY 3pEeHUs], TPU3HABATh MPABO JIPYroro YejoBeKa Ha WHOE
MHEHUE;

OCBOCHHUE TIPHUEMOB ﬂeﬁCTBHﬁ B HECTAHAAPTHBIX CHUTYyalUdAX, OBJIAACHHUC OBPUCTHUYCCKUMU METOJaMU
petenus npoodiem;

(dhopMHUpOBaHHE YMEHUI pabOTaTh B IPYIINE C BHITOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJICH, TPEACTABIIATh
M OTCTauBaTh CBOU B3IJIAABI M YOKICHHS, BECTH AUCKYCCHIO.

Hepeqenb yqeﬁﬂo—MeTonnquKoro odecreyeHust

7.

8.
9

10.
11.

12.

®usuka. 7-11 knaccel : padoune nporpammei / coct. E. H. TuxonoBa. — 5-e u3a., nepepad. — M. : [Ipoda,
2015.- 400 c.

Oduznka 9k : yueOHuk / A.B. TI€pbimkun — 4-e u3a.,crepeotun. — M.: [pocda, 2016. —319c.:uu....
Omuka. Tectrl. 9 knacce (aBTopel H. K. Xannanos, T. A. XanHaHOBa).

Omuka. unakriuueckre Matepuainsl. 9 kimacce (aBTopsl A. E. Mapon, E. A. Mapon).

®usuka. COopHHK BorpocoB U 3aaau. 7—9 kmaccel (aBTopel A. E. Mapon, C. B. Ilo3oiickuii, E. A.
Mapon).

DNeKTPOHHOE MPUIIOKEHUE K yIeOHHKY.



