MyHununansHoe aBTOHOMHOE 00111e00pa30BaTeIbHOE yupekIeHHe
«JInuei «CTynenm»

«PACCMOTPEHO» «YTBEPKIAIO»
Ha 3acenannu MO ' * Iinpextop MAOY..
PyxoBogurens MO : . «Jlufeit «Cymeniy.

: 0.B. Kopskuna ‘ 3w ’ ...~ H.A. Tropuna
TTpotokon Ne 7 Py ; IpukasNe- /4G
or« &Y yodegzs® 2021 1 o : wisZar@ lowyr 99 . ZOZLIZ

PaGouasi nporpamma

Haumenopanue yue6HOrO npeamera:  usuka

Knacc: 11 xnacc (xum-610)

Yunurens: Hemues A.D.

Cpok peanm3anuy IpoOrpamMMsl: 2021-2022 y4e0OHsblif rog

Pa6ouyro nporpamMmy coctaBu: Hemues A.®.
XabapoBck

2021



ITosicHuTeILHAA 3aNIMCKA

Pabouas nmporpamma yae6HOTO Kypca 1o ¢msuke 1 10-11 ximacca coctasneHa Ha ocHoBe DeepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTebHOTO CTAHJapTa CPEIHEro O0IIero
oOpasoBaHms, aBTOpcKoi mporpamMmel «Pmsuka 10-11 knace basoswiii yposenv» k YMK B.A. Kacesrnosa nmox penakiueii V.1 Brmacosa 2017 ron.

AKTYyaJbHOCTb, 3HAYUMOCTH Kypca

AXTyanbHOCTb M3y4eHHsI PU3MKK 00YCIIOBJICHA TEM, YTO ATO BayKHBIH ATall Kypca OCHOBHOTO 0011ero 00pa3oBaHus 110 JaHHOMY HPEIMETY.

3HaYMMOCTB Kypca ONpeessieTCsl TEM, YTO OH SIBJIsieTCs 0a30it U1l n3ydeHust 00X GU3NUECKIX 3aKOHOMEPHOCTEH, 3aKOHOB, TEOPHH Ha 3Tare OCHOBHOTO 00IIero oopa3o-
BaHU B IIKOJIC U MIPEACTABIIAET, TAKUM 00pa3oM, co00ii 0HO U3 0a30BBIX 3BEHBEB B CHCTEME HEIPEPBHIBHOTO (PU3MKO-MAaTEeMaTHIECKOTO H €CTECTBCHHOHAYIHOTO 00pa30BaHuUs U SIBIIS-
€TCsl OCHOBOM VISl MOCIIEAYIOIICH YPOBHEBOH 1 IPOGHIBHON T hepeHIralim.

JaHHast IporpamMMa COICHCTBYET COXPaHEHHIO €IMHOI0 00pPa30BaTEIFHOIO MPOCTPAHCTBA U (POPMHUPOBAHHIO CHCTEMBI 3HAHUH, YMEHUH, CTIOCOOOB AEATEILHOCTH, BOCIIUTA-
HHIO 00YYAIONIMXCS U Pa3BUBACT X MO3HABATEIBHBIC HHTEPECHL.

MeTtanpeqMeThIi MOAX0 IpeaMeTa.

Bbynyan dopmoii XpaHeHUs W yCBOCHUS Pa3iMYHBIX 3HAHUI, (H3HKa HEPa3pHIBHO CBA3aHO CO MHOTHMH IIKOJBHBIMU IPEIMETaMH. YCIICITHOE OCBOCHHUE €€ CONepIKaHus Tpe-
OyeT MEeXIpEeIMETHOTO B3aUMOJICHCTBHS C KypcaMH MaTeMarukH, Ouonoruu, reorpaduu. 3HaHue ke (U3NYecKuX 3aKOHOB HEOOXOAMMO JJIsl 3y4eHust Onojoruu, GU3NUecKon reo-
rpaduu, TEXHOJIOTHH.

Lenn oOyueHus:

® ocBOeHME 3HAHUI 0 (PU3UUECKUX SBJICHUSIX, BEINUNHAX, XapPAKTEPU3YIOLIMX 3TH SBJICHHS; 3aKOHAX, KOTOPHIM OHH TOIYMHSIFOTCS; METOJIaX HAYYHOT'O MO3HAHMS TIPUPOJIBI U
(bopMupoBaHKe Ha 3TON OCHOBE MPEACTABICHUH 0 (HU3MUECKOH KapTHHE MUPa;

® oBJIaJleHHEe YMEHUSIMH [TPOBOJIUTH HAOIIOJCHUSI TPUPOIHBIX SIBICHU, OMUCHIBATH U 00001IATh Pe3y/IbTaThl HAOIIOACHUI, HCIOIB30BaTh [IPOCTHIE U3MEPHUTEIbHBIE IPUOO-
PBI IS M3y4eHHs (PU3UYSCKHUX SBICHHUIL; NPECTABIATE Pe3yIbTaThl HAOMOICHHN HIM H3MEPEHUH C MTOMOILBIO TaONHL, rpaguKoB U BBIBIATH HA 9TOH OCHOBE SIMIUPHYECKUE 3aBHCH-
MOCTH; IPUMEHSTH TTOJyYeHHBIC 3HAHUS ISl OOBSCHEHHUS Pa3HOOOPa3HBIX MPUPOAHBIX SBJICHHI M IPOLECCOB, MPUHIMIIOB ACHCTBUS Ba)KHEHIINX TEXHUUECKUX YCTPOHCTB, IS peliie-
HUS QU3NYECKHX 3a1a4;

® pa3sBHTHe MO3HABATEIBHBIX HHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH, CAMOCTOSITEIILHOCTH B TPUOOPETEHNH HOBBIX 3HAHHUH NPHU peleHnH Gpuinye-
CKHX 3a/1a4 1 BBIIIOJIHEHUH SKCIIEPUMEHTAIBHBIX HCCIIEJOBAaHNUH C MCIIOIb30BaHUEM MH()OPMAMOHHBIX TEXHOJIOTHIHA;

® BocnuTaHHWe YOSXKJAEHHOCTH B BOZMOXKHOCTH MO3HAHMS IPUPOIBI, B HEOOXOIMMOCTH pPa3yMHOTO MCIIOIb30BaHUS JOCTIDKCHU HAyKH W TEXHOJIOTHH JUIs TaJIbHEHIero pas-
BUTHS YEJIOBEYECKOTO O0IECTBA, yBAKEHHS K TBOPIIAM HAYKH U TEXHUKH; OTHOIICHHS K (U3MKE KaK K DJIEMEHTY OOIIeYeIOBEUECKOH KYIIBTYPBI;

® mpuMeHeHMe NMOJY4YeHHBIX 3HAHMI M YMEHHUH JUIS peIIeHNs IPAKTHUECKHUX 3a/1ad MOBCEAHEBHOM XHU3HH, 111 0OeciedeH s 0e30I1aCHOCTH CBOEH KHM3HH, pallMOHAILHOTO

MIPUPOJIOIIONIB30BAHHS Y OXPaHbl OKPYKAIOIIEH Cpebl.



3amaun 0OydeHus:
® Hay4YHUTh UCIOJIL30BATh PA3IMYHbIC €CTECTBEHHOHAYYHbIE METO/IbI (HAOMOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJCIMPOBAHNUE) JIJIsl TO3HAHUS OKPYKAIOIIETO MHUPA;

® chopmMupOBaTH YMEHUS pa3iandarh (akThl, THIIOTE3HI, IPHYUHEI, CICIACTBUS, TOKA3aTeIbCTBA, 3aKOHBI, TCOPHH;

® 00y4HTh aJICKBaTHBIM CIIOCO0aM PEIICHUS TCOPSTHYCCKUX U IKCIICPUMEHTAIBHBIX 3a/1a4;

® mpuoOPECTH OMBIT BBHIABIKCHHS THITOTE3 JIs1 O0BACHCHHS U3BECTHHIX (DAKTOB U IKCIICPUMCHTATBHOM MPOBEPKH BHIIBUTAEMBIX THIIOTE3;

® OBJAJETh MOHOJIOTMYECKON U AUATIOTUYECKON PEUBIO;

® pa3BHUTH CIIOCOOHOCTH MOHUMATh TOUKY 3PCHHUS COOCCEIHMKA U MPU3HABATH MTPABO HA NHOC MHEHHUC;

® Hay4YUTh UCIIOJIE30BATh PA3IMYHBIX UCTOUHUKOB MH(DOPMAIIMH IS PEIICHUS MO3HABATEIILHBIX 1 KOMMYHHKATHBHBIX 33]1a4.

d OBJIaA€Th HABBIKAMHA KOHTpOJ'ISI U OLICHKH CBOGﬁ JACATCIBbHOCTH, yMeHI/IeM HpeJIBI/IILeTL BO3MOXHBIC pe3yanaT1)1 CBOUX HCﬁCTBHﬁ:

® chopMHpPOBAaTh YMCHHE MPABWIHHONH OpraHM3alMU Y4eOHOH NEATeIHbHOCTH: IMOCTAHOBKHU IICJH, IUIAHHUPOBAHUS, ONMPEICICHUS ONTUMAJILHOTO COOTHOIICHUS LU U

CperncTs.

JIMYHOCTHBIMH pe3yJibTaTaMu n3yucHus Kypca «Dusuka» B 10-11 kimaccax sBisieTcs GOpMHUPOBAHUE CICAYIONINX YMCHUI:
1.  CaMOCTOSTENBHO ONPEACATh U BHICKA3bIBaTh OOIIKE JJIs BCEX JIFOICH MpaBUIIa MOBEJACHUS MTPU OOIICHUH U COTPYIHHYCCTBE (3THYCCKHUE HOPMBI OOIICHHS U COTPY/-
HUYECTBA).
2. B camMoCTOATENBHO CO3MaHHBIX CHUTYAIUSX OOLICHUS] U COTPYAHHUYECTBA, OMUPAsICh HA OOIHME Ui BCEX MPOCThIC MpaBHia MOBEIACHUS, elaTh BIOOP, KaKOil MocTy-
MOK COBEPIIHUTb.
3. CpeacTBoM IOCTHXEHHSI ATUX PE3YJIbTATOB CIIY)KUT yIeOHBIH MaTepral — yMEHHE OMPEENATh CBOE OTHOILICHUE K MUPY.

MeTtanpeaMeTHBIMHE pe3yJIbTaTaMu U3y4eHUs Kypca «DPusnkay B 11 knacce SBISTIOTCS (POPMHUPOBAHIE CICAYIOMINX YHHBEPCATBHBIX YUCOHBIX ICHCTBHI.
Pezynamuenvie YY/I.
CamocTosaTesbHO (POpMYIHPOBATh LIENN YPOKa MOCIIE IPEABAPUTEIHHOTO 00CYKICHNUSI.
Yuutbcsi 00HapYKUBaTh U GOPMYIUPOBATH yUeOHYIO IPOOIEMY.
CocTaBnaTh IUTaH pEHIeHUs MpoOIeMBl (3a1aun).
Pa6otast 1o mnany, CBepsATh CBOM JEHCTBUSA C LENBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OIUIMOKH CAMOCTOSITEIBHO.
CpenctBoM hopMUPOBAHUS 3TUX ACHCTBHUIH CIIY’KUT TEXHOJIOTHS MPOOJIEMHOTO AUAJIOTa Ha 3Tare U3yueHHs HOBOTO MaTepHala.
B nmanore ¢ yauTteneMm y4uThCs BBIpa0aTHIBATh KPUTEPUHU OLICHKH U OTPENENATh CTETICHb YCIICITHOCTH BBITOJHEHUS CBOCH pabOTHI M pabOTHI BCeX, UCXOMAS U3 UME-
IOIIUXCS KPUTEPHEB.
7. CpencrBoM (HOpMHUPOBAHUS ATUX AEHCTBHUI CITy)KUT TEXHOJIOTHUS OLIEHUBAHHS 00pa30BaTEIbHBIX JOCTHXEHHUH (YICOHBIX yCIEXOB).
Ilo3nasamenvhvie YY/I:
OpHeHTHPOBAThCS B CBOEH CHCTEME 3HAHMH: CaMOCTOSITEIBHO MpeAIoararh, Kakasi HHpOpPMAaIys Hy>KHA IS peleHus y4eOHO# 3a1aui B HECKOJIBKO IIaroB.
Ot6uparbs HeoOXoANMBIE JUIs peIlieHUs] yueOHOH 3aja4l MCTOYHUKH HH(OPMAIHH.
JloObIBaTh HOBBIE 3HAHUS: M3BIIEKATh HH(OPMAIIHIO, IPEACTABICHHYIO B Pa3HBIX GopmMax (TEKCT, TabIuIa, cXeMa, WLTIOCTPAIS U JIp. ).
[lepepabarbiBaTh MOMy4YeHHYIO HH)OPMAIINIO: CPABHUBATE U TPYIITUPOBATH (PAKTHI U SBICHUS,; ONPEACIATH IPUIUHBI SIBJICHUH, COOBITHH.
[TepepabarbIBaTh MOMYyYEHHYIO HHPOPMAIIHIO: IeJaTh BEIBOJBI HA OCHOBE 000OIIEHMsI 3HAHUHU.
[Ipeobpa3zoBeiBaTh HHOOPMAHIO U3 OAHOM (HOPMBI B APYTYIO: COCTABIATH MIPOCTOH IJIAH M CIIOXKHBIH IUTaH y4eOHO-HAyYHOTO TEKCTa.
[Ipeobpa3zoBsiBaTh HHPOPMALIHIO U3 OIHOM POPMBI B APYTyIO: TPEACTABIATH HHPOPMAIUIO B BUE TEKCTA, TAOIHIIBI, CXEMBI.
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8.  CpexncrBoM (popMHPOBaHUS STHX ACHCTBHUU CITYKHUT Y4COHBIH MaTepHal.
Kommynuxamuenwvie YY/I:
JloHeCTH CBOIO IMO3HMLMIO JI0 APYTUX: 0QOPMIISTH CBOM MBICIH B YCTHOM M MUCEMEHHON peyH ¢ YUETOM CBOMX YUEOHBIX U XKM3HEHHBIX PEUEBBIX CUTYaIUH.
JloHecTH CBOIO MO3HMIMIO JI0 APYTUX: BHICKA3bIBATH CBOIO TOUYKY 3PEHHMS M IBITAThCS €€ 000CHOBATh, IPUBO/ISI apTyMEHTHI.
Chyuiath Ipyrux, MBITaThCS MPUHUMATh APYTYIO TOUKY 3PCHUS, OBITh TOTOBBIM U3MCHUTH CBOIO TOUKY 3PCHHS.
CpencTBoM (HOpMHPOBAHUSI ATUX ASHCTBUII CITY’KUT TEXHOJIOTHS MPOOIEMHOT0 Anasiora (Io0yXaatonii ¥ OIBOASIINHN TUaJIoT).
YwuraTh BCIyX U PO ceOs TEKCTH yIEOHUKOB U P STOM: BECTH «IHAJIOT C aBTOPOM» (IIPOTHO3HPOBATH OyAyIee YTEHUE; CTABUTh BOIPOCH K TEKCTY U MCKATh OTBE-
TBI; IPOBEPATH Ce0s); OTACTATH HOBOE OT U3BECTHOTO; BBIACIATH ITIABHOE; COCTABIIATH IUIAH.
6. CpexnctBoM (GOPMHPOBAHUS ATHX NEHCTBHI CITYKHUT TEXHOIOTHS NPOTYKTUBHOTO YTCHHSI.
7.  JloroBapuBatbCs C JIOABMH: BEITIONHSS pa3IMYHBIE POJIH B TPYIIIE, COTPYAHUYIATH B COBMECTHOM PEIICHUH MPOOIEMEI (3a1aun).
8.  Yumrhcs yBaXKHTEIFHO OTHOCHUTHCS K TIO3UIMH APYTOTO, IBITATHCS TOTOBAPHUBATHCS.
9.  CpexncrBoM (HOpMHUPOBAHUS ATUX ASHCTBUII CIIy)KHUT paboTa B MaJIbIX TPyIIax.

grwNPE

OO0muMHI MpeIMeTHBIMHI Pe3yJIbTATAMM H3yUeHUsI QU3UKH B OCHOBHOM IIKOJIC SIBIISIOTCS:
3HaHUS O MPUPOJIC BXKHEHIINX (PU3UUECKUX SBICHUHN OKPY)KAIOIIETO MUpa U IOHUMaHUE CMBICTa (PH3HIECKUX 3aKOHOB, PACKPHIBAIOIINX CBSA3b U3YUCHHBIX SBIICHHIA;

2. yMeHHus TOJIb30BaThCsl METONAMH HAay4YHOTO HCCIIEAOBAaHUs SBICHHI NPUPObI, TPOBOIUTH HAOIIOICHUS, UIAHUPOBATh U BBIMOJHATH SKCIIEPUMEHTHI, 00padaThIBaTh Pe3y/bTaThl
W3MEPEHUil, IPEACTABITh PE3Y/IbTaThl U3MEPEHUI C MOMOIIIBI0 Tabnull, rpagukoB U GOpMyIl, OOHAPYKHBATh 3aBUCHMOCTH MEX1y (PU3NYECKUMH BEIMYMHAMH, OOBSCHSATH MOIY-
YEHHBIE PE3yAbTaThI U JeIaTh BBIBOJBI, OLEHUBATh IPAHHIIBI IOTPEITHOCTEN PE3YIbTaTOB U3MEPEHHIH;

YMEHUA IPUMCHATH TCOPETUICCKUEC 3HAHUS 11O CI)I/IBI/IKe Ha MMPAKTUKE, pCIIaTh (I)I/ISI/I‘IGCKI/IG 3aJa4y Ha IPUMCHCHHUC TTOJTYUCHHBIX 3HaHPII>i;

4. YMCHHA U HaBbIKU MPUMECHATH IMOJYYCHHBIC 3HAHUA IJIA 00BICHEHHS MIPUHIUIIOB JIEHUCTBHS BAXKHEHIIINX TEXHUYECKUX yCTpOﬁCTB, peuICHUA MPAaKTUYCCKUX 3aJ1aq MOBCEIHEBHOM
JKHU3HU, obecrnieueHus: 0€30IMaCHOCTH CBOCH JKU3HH, PAIUOHAJIBHOI'O NPUPOAOIIOJIb30BaHUA U OXPAaHbL 0pr)1<a}0mel71 Cpeabl;

5. ¢opmupoBanue yOexIeHUsI B 3aKOHOMEPHO# CBSI3M M TI03HABAEMOCTH SIBICHUI MPUPO/IbI, B 00bEKTUBHOCTH HAYYHOTO 3HAHHS, B BBICOKOM LIEHHOCTH HAyKH B Pa3BUTHUU Marepu-
aJbHOW M T1YXOBHOM KYJBTYpBI JIIOEH;

6. Pa3BUTHC TCOPETHUUCCKOIO MBIIUJICHUSA Ha OCHOBC (1)OpMI/IpOBaHI/I$I yMCHI/Iﬁ YCTaHaBJIUBATb (I)aKTBI, pa3anvdarb OPpUIUHBI U CICACTBUA, CTPOUTH MOACIN U BbBIABUIATH I'MIIOTC3bI,
OTBICKHMBATh U q)OpMyJ'II/IpOBaTB J0Ka3aTeJIbCTBA BbIABUHYTBHIX I'MIIOTE3, BBIBOAUTH U3 SKCIICPHUMEHTAJIbHBIX (I)aKTOB 1 TCOPETUICCKUX MO,I[GHGﬁ (I)I/ISI/I‘ICCKI/IC 3aKOHBI;

7. KOMMYHHKaTHUBHbIE YMEHHMS JOKJIA/IBIBATh O pe3yJbTaTaX CBOETO MCCIEIOBAaHMWS, y4acTBOBaThb B JAWCKYCCHH, KPaTKO M TOYHO OTBEYaTh Ha BONPOCHI, HCIIOIB30BAThH CIIPABOYHYIO
JUTEPATypy M APYrUe UCTOYHUKU HHPOPMALIUH.

OO0mas xapakTepuCcTHKA y4eOHoro npounecca (¢popMbl ¥ TEXHOJIOTHH 00y4eHHs, BU/AbI YPOKOB)

dopmoii opraHu3anny yueOHOro nporuecca sBisercs ypok. Hanbonee pactpocTpaneHHO# TexHonmorued ooyuenns (pu3nKe, OCHOBAaHHOW Ha KJIACCHO- YPOUHOI OpraHu3anuu
yueOHoro Ipouecca, sBisiercs: tuddepeHnrpoBaHHOE 00yUIeHHE.

B npouiecce 00pa3oBarenbHOI JeITEIBHOCTH HCIIONB3YIOTCS pa3lInuHbIe MeJarorn4ecknue TeXHOJIOTHH:

1.  Texmonorusi mpoeKTHOI AeATEIHLHOCTH OPHEHTHPOBAHA HA CAMOCTOSITEILHYIO ICATENLHOCTE 00YJaIOIINXCs (HHAMBHAYANBHYIO, APHYIO, TPYIIIOBYIO), KOTOPYIO OHM
BBITIOJIHSIOT B OTBEAECHHOE ISl 3TOH paboThl BpeMsl (OT HECKOJIIBKUX YPOKOB J0 HECKOJBbKHX HeJeNIb WM MecsueB). TeMaTnka MpoeKTOB ONpeiersieTcs] MPAaKTHIeCKOH 3HaUUMOCTBIO

BOIIPOCA, €ro aKTyaJIbHOCTbIO, 4 TAKKE BO3MOXKXHOCTBIO €TI0 PCHICHUS ITPU ITPUBJICUHCHUN 3HAHUUI 06yqa}0u11/1xcs{ 13 PA3HbIX U3y4Ya€MbIX B THMHA3U U IPCAMETOB.



2. TeXHOJOrHS THUHOCTHO-OPHEHTHPOBAHHOTO 0OYUYEHHs OCHOBBIBACTCS HA YUCTE HHAMBHAYAILHBIX OCOOCHHOCTEH 0OYUAIONIMXCS, TIE BO IIABE YIIIA CTABHTCS CaMO-
OBITHOCTh peOCHKa, €ro CaMOIIEHHOCTb, T. €. Pa3BUTHE JINUHOCTHBIX 0COOEHHOCTEH 00y4arolerocs, pacKpbiTHE €ro MPUPOJHOTO ToTeHnuana. Llenpio qaHHoro oOydeHus SBISeTCs
CO3/IaHUE TICHXOJIOTO -IIEJarOTNYeCKNX yCIOBHH, MMO3BOJISIONINX B €IMHOM KJIACCHOM KOJUIEKTHUBE paboTaTh C OpUEHTALMEN HE Ha «YCPEJIHEHHOI0» YYCHHUKA, a C KaXK/BIM B OTAEIBHO-
ctu. [Ipeobnasaromum MeTo0M 00yUeHNS SIBJISIETCS TIOUCKOBO-HCCIIEI0BATEIbCKI M, IO3HABATEIIbHBIN Yepe3 CaMOCTOSTENbHYIO A€ TEIBHOCTS.

3. CoBpemennbie HH(POPMAIMOHHBIE TEXHOJIOTHH (PaGOTa C HHTEPAKTUBHON JOCKOH, HHTEPHET-PECYPCAMH, SIEKTPOHHBIMH PUIOKEHISAMH, MyTETHMEIUIHBIME MaTe-
puanamu).

4. Herpaanunonnsie GopMbI OPraHU3ALMH YPOKOB (YPOK-KOH(EPEHIHS, yPOK B3aHMOOGYUCHHS, YPOK-KOHKYPC, YPOK- SKCKYPCHS 1 p.).

OO0masi xXapakTepucTHKa Y4eOHOI0 npeamMera
[xonpHBIA Kypc (GU3MKH — CHCTEMOOOPA3YIONINH sl €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEAMETOB, MOCKOJIBKY (DHM3MUECKHE 3aKOHBI JISKAaT B OCHOBE COIACP)KAHMSA KYPCOB XHMHH,
Ononorun, reorpadpuu n actponomun. Pu3MKa BMECTe ¢ IPYyrUMHU npeaMeTamMu (Kypc «OKpyKarolmui MHp» HadadbHOW IIKONIBI, (pu3nmueckas reorpadus, XUMUs, OHOIOTHS)
COCTaBIISIET HEIIPEPBIBHBIN MIKOJIBHBIN KypC €CTECTBO3HAHMS.
®uznka BOOpYKAaeT IIKOJIFHUKOB HayYHBIM METOJOM ITO3HAHWS, IO3BOJIOUIMM IIONydaTh OOBEKTHBHBIC 3HaHMSA 00 OKpyxaromeMm mupe. B 11 kiacce mpomomkaercss M3ydeHHE
OCHOBHBIX (DM3NUECKUX 3aKOHOB, JJAOOpATOPHBIE paOOTHI CTAHOBSTCS OOJIEE CIIOKHBIMH, IKOIBHUKH yIaTCsI IVIAHUPOBATh SKCIIEPUMEHT CaMOCTOSITEIBHO.

O0mas xapakTepucTiKa yue0HOro npouecca
I[J'I}I HU3YyUYCHHUA Kypca MPUMCEHACTCA KIACCHO-YpO4YHasd CUCTEMa C HCIIOJIB30BAHUCM PA3JTINYHBIX TCXHOJ’IOFI/Iﬁ, (bOpM, METOJ0B 06yqu1/151. HCHOJ’IPByIOTCSI CJICAYIOIHNC THUIIBL
YPOKOB: KOMOWHHMPOBaHHBIH, W3y4eHHs HOBOTO MarepHuaia (Jekuusi, Oecena, BBHINOJHEHHE NPAKTHMYECKUX padoT), COBEPIICHCTBOBAHUS 3HAHWH W yMeHHH (pelleHue 3anad,
BBITIOJTHEHHE CAMOCTOSITEIBHBIX PA0O0T, 1TaO0paTOPHBIX paboT), KOHTPOJIS U KOPPEKIMH 3HaHUH (YCTHBIN OIPOC, MMCbMEHHBIH ONpoc, 3a4€T), 0000IIeHHs ¥ CUcTeMaTh3aluy 3Hanui. K
MMUCBMEHHBIM (pOpMaM KOHTPOJIS OTHOCATCS: (PU3MUYECKHE TUKTAHTHI, CAMOCTOSTEIHHBIC U KOHTPOJIBbHEIE PaOOTHI, TecThl. OCHOBHBIC BUABI MPOBEPKH 3HAHUN — TEKYIIast U UTOTOBas.
Texymas mpoBepka MPOBOJUTCS CHCTEMATHIECKH U3 YPOKa B YPOK, a HTOTOBAs — 10 3aBEPIICHUH TEMBI (pa3iena), IIKOJIEHOTO Kypca.
Ha ypokax MCHONB3YIOTCS 3JI€MEHTHI THIHOCTHO-OPUESHTHPOBAHHOTO O0yUYeHHs, OOYYEHHU ¢ MPUMEHEHHEM OIOPHBIX CXeM, TEXHOJIOTHH YPOBHEBOH muddepeHnnam o0ydeHus,
TEXHOJIOTHH CO3/IaHUs YUeOHBIX CHTYaINi, HHPOPMAMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOIOTUH 00ydeHus. J{ins mH(OPMAIIMOHHO -KOMITBIOTEPHOH TOAIEP KK YIeOHOTO Tporecca
MpeIoaraeTcs HCnoiabp30Banue MHTepHeT-pecypcoB komutekuuu [{OP.

O6ocHOBaHME BHIOOPA YUeOHO-METOAHYECKOT0 KOMILIEKTA
ITpu peanuzarm paboueil mporpaMMBbl UCTIONIB3yeTCs yueOHO-MeToandeckui koMiiekT «@usuka 10 xiace bazosuiii Yposenwvy» non penakuueit B.A. Kacesanosa 2-e uzn. — M.: [Ipoda
2014 ron,278c., «dusuka 11 xnacc basoswiti Yposenvy nox pepakuueit B.A. Kacesanoa 2-e n3n. — M.: [Ipoda 2014 ron,272c., Bxonsamuii B PenepaiabHbIi MepedeHb yIeOHHUKOB,
yTBEpXkJIeHHBIH MUHUCTEPCTBOM 00pa3oBanus U Hayku PD. KoMIIeKT cofepKUT Bech HEOOXOMMMBINH TEOPETHYESCKUI MaTepuall Ui 3y4eHusl Kypca GU3HKK B 001Ie00pa3oBarTeib-
HBIX yupexaeHusK. OTIHYACTCs MPOCTOTON M JOCTYITHOCTRIO U3JIOKEHHUS MaTepuaiia. Kaxas riaBa u paszen Kypca MOCBSIICHBI OMHON (yHIaMeHTaIbHOM Teme. [IpeaycmarpuBaeTcst
BBIIIOJITHCHHUC pra)KHeHI/II\/’I, KOTOPBIC MTOMOTAarOT HE TOJIBKO 3aKPECIIUTH HpOﬁHCHHBIﬁ TeOpeTI/I‘-IeCKI/Iﬁ Marepuaj, HO U HAYYUTHCSA MPUMCHATH IpaBuJjia U 3aKOHBI q)I/ISI/IKI/I Ha IIPaKTHUKE.

Mecrto Kypca B yueOHOM IJIaHe

Yuebnsiit mmanx MAOY «JIuneit «Ctynean» Ha n3ydenne Gm3ukd B 10(XUMUK0-OHOJIOTHYECKOM) Kiacce OTBOANT | ydueOHBIN Jac B Hepemro. Beero 35 gacos B rog.
B 11(xuMuko-OnonornyeckoM) Kiacce OTBOAMT 1 yueOHBIi yac B Hezleo 35 4acoB B rOf.



Ne HaumenoBanue paznenon Bcero uacos B Tom uncae:
IIpakTuueckue,
J1abopaTopHEIe,
TBOPYECKUE,
CaMOCTOSITEIbHEIE
paboThI
1 Pa3aen 1. IToCTOSHHBIH AMEKTPHICSCKIH TOK 6 1
2 Pa3znen 2. MarautHoe 1oie 6 1
3 Pa3gen 3. DnekTpoMarHeTH3M 7 1
4 Pasnes 4. DeKTpOMarHUTHOE U3ITyUCHHE 7 1
5 Pa3nen 5. KBanrtoBas Teopus 37I€KTPOMarHUTHOTO U3IYYCHUS U 5 0
BEIIIECTBA
6 Pa3nen 6. ®usnka BHICOKUX SHEPTUI 4 0
Hroro
35 4

Pasznea |l. Conepskanue yuyednoro npeamera. 11 kiaace (35 4, 1 u B Henesio)

DJIeKTPOANHAMMKA

MOCTOSIHHBIN DJIEKTPUYECKUI TOK

Onexrpudeckuit Tok. Cria Toka. Mcrounnk toka. McTouHuK TOKa B asieKTpryeckoi renu. 3akoH OMa 1y1si OTHOPOJHOTO TPOBOAHMKA (ydacTka 1enu). ConpoTuBIICHHE IPOBOAHUKA.
3aBHCHUMOCTD YIENBHOIO COMPOTHBIECHHUS IIPOBOJIHUKOB U MOIYIIPOBOJHUKOB OT TeMneparypsl. CoeMHEHHs IPOBOJHUKOB. PacueT conpoTuBieHus aeKkTprudeckux menei. 3akon Oma
JUTS 3aMKHYTOM 1enH. PacyeT CHITBI TOKA M HAPSKEHUS B AEKTPUIECKUX Iesax. Vi3MepeHne CHITbl TOKa M HanpsDKeHus. TemioBoe eficTBHE AIIEKTPUIECKOro ToKa. 3akoH Jxoymsa—
Jlenna.

IIpenmeTHbIe pe3yabTaTbl 00yUeHUS JAHHON TEMBI MIO3BOJISIOT:

< JIaBaTh OTMPEICIICHUS IOHATUSIM: DIEKTPUICCKUHN TOK, TOCTOSHHBIN 3JIEKTPUUECKHUI TOK, HCTOYHUK TOKA, CTOPOHHHUE CHITBI

, TIOCTIeIOBAaTeIbHOE 1 TIapauIeIbHOE COSIMHEHUE TIPOBOJHUKOB, (DU3MUECKUM BeTMIMHAM: crjia Toka, DJIC, compoTHBIIEHHE MPOBOJHIKA, MOIITHOCTh 3JIEKTPHUUECKOTO TOKA,
OOBSICHATH YCIIOBHS CYIIECTBOBAHUS ICKTPUICCKOTO TOKA, OOBSICHATH KAYECTBEHHO SBICHHUE CBEPXIPOBOTUMOCTH;

(hopmymupoBath 3akoHBI OMa JJ1s1 OTHOPOIHOTO MPOBOJAHUKA, U 3aMKHYTOH LIETH ;

paccuutbiBaTh JJIC rajqbBaHUYECKOTO DJIEMEHTA;

HCCIICAOBATH CMCIIAHHOC COMTPOTUBJIICHUEC IIPOBOAHUKOB;,
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> OIKCBIBATh JEMOHCTPALIMOHHBIN OIBIT HAa MOCJIEA0BATENbHOE U MapalIeIbHOE COEANHEHHE TPOBOAHUKOB; CAMOCTOSTENILHO IPOBEACHHBIHN SKCIIEPUMEHT MO U3MEPEHHUIO CUIIBI
TOKa ¥ HAIIPSHKEHHS C IOMOIIBIO aMIIEPMETPa M BOIBTMETPA, 1Mo m3MepeHHo JJIC n BHyTPEHHETO CONPOTUBIICHHS IIPOBOHUKA;

<> HaOJI0aTh U HHTEPIPETUPOBATH TEIUIOBOE JEHCTBHE MEKTPUIECKOTO TOKA, IIEPEAady MOIITHOCTH OT HCTOYHHKA K IIOTPEOHTEIIO;
<> HCTIONB30BaTh 3aKoHBI OMa U1l OTHOPOIHOTO NPOBOJHMKA M 3aMKHYTOH IIeTH, 3akoH Jloymsi—JleHIa ast pacueTa 3IeKTPHIECKUX [EeTei.
MAT'HUTHOE IIOJIE

MarautHOe B3anMoieiicTBre. MarHUTHOE TI0JIe 3IeKTPHUIECKOTo ToKa. JINHUM MarHUTHOH HHAYKINH. JleficTBHe MAarHUTHOTO TTOJIS Ha POBOAHUK ¢ TokoM. Crma Ammiepa. Pamka ¢
TOKOM B OJTHOPOJHOM MarHUTHOM Mouie. /leificTBue MarHUTHOTO TOJIS Ha ABIDKYIUECs 3apskeHHble yacTulel. Cuna Jlopenna. IlpocTpaHcTBeHHBIE TPACKTOPUU 3apsKEHHBIX YacTUI B
MarHuTHOM moje. B3auMoneicTBue anekTpuueckux TOKOB. MarHUTHBINA MOTOK. DHEPIUs MarHUTHOTO OIS TOKA.

Hpe}IMETHBIe peE3yJabTaThbl OGy‘IeHI/Iﬂ JIaHHOM TE€MbI TIO3BOJISIOT:

<> JaBaTb ONpeACJICHUS NOHATHUAM: MArHUTHOC B3aPIMOZ[eI>1CTBPIe, JIMHUU MarHUTHOM WHAYKIOWU, OJHOPOJHOC MarHuTHOC 1OJIC, coOCTBEeHHAs WHAYKOWA, JMaMariCTUuKu, rnapa-
MaFHeTI/IKI/I,(beppOMaFHeTI/IKI/I, 0CTAaTO4YHasi HAMAarHM4CHHOCTb, KpUBAask HAMarHMW41MBaHU A, (1)PI3I/I‘I€CKI/IM BCJIMYHMHAM: BECKTOPD MarHUTHOM HWHAYKIWH, MarHUTHBIN IIOTOK, CHJIa AMr[epa,
CHJia J'[opeHua, HUHAYKTUBHOCTb KOHTYpPA, MAarHuTHAasA NPOHUIIACMOCTb CPEIbI;

<> OTUCHIBaTh (PyHAAMEHTAIbHBIC (PM3MUECCKHE OMBITHI DpcTena 1 AMIepa, IIOBEJCHHE PAMKHI ¢ TOKOM B OTHOPOJHOM MarHUTHOM II0JI€, B3aHMOJICHCTBHE TOKOB;
<> OTIPEZICTATH HANPaBJICHNE BEKTOPAa MAaTHUTHON MHAYKIMN U CHJIBI, ICHCTBYIOIIEH HA MPOBOAHUK C TOKOM B MarHUTHOM II0JIE;

<> (hopMupoBaTh MpaBiIo OypaBuMKa U MIPABWIIO JIEBOW PYKH, IPUHIIMIIBI CYTIEPIIO3UIIMHA MATHUTHBIX TTOJIEH, 3aKOH AMIepa;

<> N3y4aTh ABMKECHHE 3apsKEHHBIX YaCTHUIl B MATHUTHOM IIOJIE.

DJIEKTPOMATHETU3M

3/1C B NpOBOJHUKE, ABWKYILEMCS B MATHUTHOM I10J1€. DJIEKTPOMarHuTHas MHAYKIus. CriocoObl OTy4deHUs] HHIYKIMOHHOTo Toka. OmnbiTel ['eHpu. Mcnonb3oBanue
UIEKTPOMAarHUTHOM UHAYKLUU. | €HepUpoBaHUE IEPEMEHHOT0 IEKTPUYECKOTO ToKa. Ilepeaua 31neKTpOIHEPTUY Ha PACCTOSIHUE.

IIpenmeTrHbIe pe3ybTaThl 00yUeHHUS TaHHOW TEMBI TO3BOJISIOT:

<> JIaBaTh ONpPEIEICHUS OHATHAM: JIEKTPOMArHUTHASL MHAYKIUS, HHIYKIMOHHBIA TOK, CAMOMHIYKINS, TOKH 3aMBIKaHUS ¥ Pa3MbIKaHHs, TPAaHCHOPMATOP; (PH3NYSCKHM BEIIH-
YHHAM: KO3 PHUIHUEHT TpaHC(HOpMAIIHH;

<> OIKCHIBATH IEMOHCTPALMOHHBIE OMBITHI Dapaiest ¢ KaTyIIKaM{ M IIOCTOSIHHBIM MarHUTOM, OIBITHI [ €HpH, SIBICHHE SIEKTPOMArHUTHON MHIYKIHH;

<> UCIIOJIb30BATh Ha IIPAKTHKE TOKU 3aMbIKaHHs M Pa3MBIKaHUS;

<> OOBSICHITB NPUHLMIT JEUCTBUSI TpaHC(hOpMaTopa, reHepaTopa epeMEHHOr0 TOKa; IPHUBOAUTE IIPUMEp

o WCIIONIb30BaHUS SIBJICHUS AJIEKTPOMAarHUTHON MHIYKIIUH B COBPEMEHHOI TEXHUKE: IETEKTOpe METalia B

a’poropre, B M0e€3/1€ Ha MArHUTHOM Noxy1ike, ObIToBbIX CBU-neyax, 3anucu u BOCIPOU3BeIeHUH HH(POPMALINH,
B TeHEepaTopax MEPEMEHHOTO TOKa; OOBSCHATH MPUHIIUIIB IIEPeIadl JEKTPOIHEPTUHU Ha OOJIBIINE PACCTOSHUS

JJIEKTPOMATHUTHOE U3/1yYeHHe
WN3JIYYEHUE U [MTPUEM SJIEKTPOMATHHUTHBIX BOJIH PAZIO- U CBU-AMAITA3OHA

3J'IeKTpOMaFHPITHI;I€ BOJIHBI. PaCHpOCTpaHeHI/IC 3JICKTPOMATrHUTHBIX BOJIH. SHCpFI/IH, NEPEHOCUMAs JICKTPOMArHUTHBIMHA BOJITHAMMU. I[aBJ'ICHI/IC 1 UMITYJIbC SJICKTPOMAIrHUTHBIX BOJIH.
CHCKTp SJICKTPOMAruMTHBIX BOJIH. Pa,HI/IO' u CBU-BoiHEBI B CpEACTBAX CBA3U. PaI[I/IOTCJ'IC(l)OHHaH CBA3b, paJUOBCLIAHNC.
HpeuMeTHue pe3yabTaThbl 06yLICHI/I${ ﬂaHHOﬁ TEMBI I1IO3BOJIAIOT:
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<> JIaBaTh OMPEACICHUS OHATHIM: JICKTPOMArHUTHAsI BOJTHA, OCTYIIasi TApMOHUYECKAs 3JICKTPOMArHUTHAS BOJIHA, TIOCKO-TIOJIIPH30BaHHAS (MU THHEHHO-TIOISIPU30BAHHAS )
ANIEKTPOMATHUTHASI BOJIHA, UIOCKOCTh TMOJIIPU3AIUHU 3JICKTPOMArHUTHOM BOJIHBI, PPOHT BOJHEIL, JIYY, PAIHOCBS3b, MOIAYISAIMS U IEMOIYIISAIMS CUTHATA, aMILTUTY/IHAS ¥ YaCTOTHAS MO-
JUyJSNAs; PU3UUECKUAM BETMYMHAM: JUTHHA BOJIHBI, TIOTOK YHEPTUH U TUIOTHOCThH MOTOKA SHEPTUH AJICKTPOMATHUTHOW BOJHBI, MHTCHCUBHOCTH 3JICKTPOMATrHUTHOW BOJIHEI,

X OOBSCHATH 3aBUCUMOCTh MHTCHCHUBHOCTH 3JICKTPOMATHUTHOW BOJTHBI OT YCKOPEHUSI H3IyJaroIei 3apsKeHHON YaCTHIIBI, OT PACCTOSIHUS 10 UCTOYHUKA M3ITyYCHHS U €T0 Ya-
CTOTBHI;

o
£

OIKCHIBATh MEXaHWU3M JABICHUS IEKTPOMAarHUTHOMN BOJIHEI,
* KIacCH(UIMPOBATh JUANAa30HbI YACTOT CHEKTPA IEKTPOMArHUTHBIX BOJIH;
OIIMCHIBATh OIIBIT ITO COOPKE MPOCTEHIIETO pailoNepeIaTInKa U paAuOIPUEMHHKA.

B
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o

BOJIHOBBIE CBOVICTBA CBETA
[punmun [ofirenca. Otpaxenue BonH. [Ipenmomenue BonH. Jucnepcus csera. MaTepdepernns BoiaH. BzanmMHoe ycuieHne u ociaalieHne BOIH B IPOCTPAHCTBE.
Wnreppepenuns ceera. Judpaxnus ceera. Judpakironnas penierka.

IIpeameTHbIe pe3yabTaThl 00yYeHHS JAHHOW TEMBI TO3BOJISIOT:

<> JIaBaTh OIPE/ICIICHHS TIOHIATUSIM: MOHOXPOMAaTH4ecKasi BOJIHA, KOTEPEHTHBIE BOJIHBI M UICTOYHUKH, BPEMsI U JUIMHA KOT€PEHTHOCTH, T€OMETpHUYECKas pa3HOCTh X01a HHTepQe-
PHUPYIOIIUX BOJIH, IEPHOJ M Pa3peliatomias criocoOHOCTh TU(MPAKLMOHHON pelIeTKy, HHTepdepeHIs, TPOCBETICHUE ONTHKH, Tudpakuus, 30Ha OpeHens; GU3NUSCKUM BETHYUHAM;

<> HaOJIIOaTh U HHTEPIPETHPOBATH PE3YIbTaThl (OIUCHIBATH) IEMOHCTPALMOHHBIX SKCIIEPUMEHTOB 110 HAOIIOACHHUIO SBICHUI MHTepdepeHINN 1 TU(PAKIIU CBETA;

<> (dopmynaupoBats npuHLuI [ toiireHca—®dpeHcens, yCIoBUs MUHUMYMOB H MAKCUMYMOB TIPH HHTEP(EPESHIIMU BOJIH, YCIOBUS TH(GPAKIMOHHOTO MUHUMYyMa Ha ILEH U TIaB-

HBIX MAKCUMYMOB IIpU TU(PAKINN CBETA Ha PEIICTKE;

OIIMCHIBATh HKCIICPUMEHT MO M3MEPEHHIO JJIMHBI CBETOBOH BOJIHBI C IOMOIIBIO TU(PPAKIIMOHHOMN PELIETKY;
OOBSICHATH B3aNMHOE YCHJICHHE U OCTa0JICHNE BOJIH B IIPOCTPAHCTBE;

JIeTIaTh BBIBOJIBI O PACTIONOKEHNH JU(PPAKINOHHBIX MHHIMYMOB Ha SKpaHe 32 OCBEIIEHHOH LIETIbIO;
paznuuarh JU(paKIMOHHYIO KapTUHY NPH AU(PaKIMK CBETa Ha LI U Ha TU(PaKIMOHHON pelieTKe.
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KBAHTOBAS TEOPUSA JIEKTPOMAT'HUTHOT'O M3JIYUEHNW A U BEIIECTBA
TemnoBoe usinyuenue. Potosddext. KopmyckynspHo-BoIHOBOH ayanu3M. BonHoBbie cBoiicTBa yactuil. Ctpoenue atoma. Teopust atoma Bojgopoaa. [1oroieHne u H3IyudeHHe CBeTa
aromoM. Jlazep.

IIpeameTHBIe pe3yabTaThl O0YYCHUs JaHHOW TEMBI TI03BOJISIOT:

<> JlaBaTh OINpEeNICHUE TIOHATHI: TEIUIOBOE H3JIyYeHHUE, aDCOIIOTHO YepHOE TelI0, GOTOID(EKT, POTONEKTPOHBI, (HOTOTOK, KOPIYCKY/SPHO-BOJHOBOU Iyalll3M, JHEpreTHye-
CKH YPOBEHB, JIMHEHUATHIi CIIEKTpP, CIOHTAHHOE 1 MHAYLUPOBAHHOE U3ITyYeHHE, J1a3ep, CAMOCTOSTENIbHBIN U HECAMOCTOATEIbHBII Pa3psabl; SHEPTH sl HOHU3ALMHU, padoTa BBIXOAA,
KpacHas rpaHuia ¢porosddekra;

Pa3bACHSATH OCHOBHBIE MOJIOKEHHSI BOJIHOBOW TEOPHHU CBETa, KBAHTOBOM runoresa [liaHka, Teopun atoMa BOIOpO/a;

(dopmynupoBaTh 3aK0HHI poTod(hdeKTa, mocTynarsl bopa;

OLIEHMBAaTh KHHETHYECKYIO SHEPTHIO AJIEKTpOoHa NpH (hoTorddexre, ITHMHY BOJIHBI CBETA, HCITyCKAEMOTO aTOMOM BOJIOPO/Ia;

OIUCHIBATh MPUHIMITHAIBHYIO CXeMy onbiTa Pesepdopaa, npeioxkuBIIero miaHeTapHY0 MOJIENb aToMa;

OOBSICHATD MPUHIIMIT ISHCTBHS J1a3epa;

CpaBHMBATh M3JIy4CHHUE Jla3epa C U3Iy4eHHUEM JPYTHX UCTOYHUKOB CBETA.
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Du3UKa BLICOKUX JHePrui
OU3NUKA ATOMHOI'O APA
CocTaB aTOMHOrO s1pa. DHEeprus CBsI3U HyKJIOHOB B siipe. EcTecTBeHHAas paJuoakTUBHOCTh. 3aKOH paJMOaKTUBHOIO pacnaza. MckyccTBeHHas pain0aKTUBHOCTG. Mcnons30oBanue



SHEPruM AeaeHUs anep. SAnepHas sHepreTuka. TepMosaepHblid CUHTE3. SlnepHoe opyxue. buonornyeckoe neiicTBre paaioaKTUBHBIX U3IYUYEHUII.

IIpenMeTHbIe pe3yJbTaTbl 00yUCHNUS TAaHHON TEMBI TO3BOJISIOT:

<> JlaBaTh OIPE/ICIICHHS TIOHATUSM: IPOTOHHO-HEHTPOHHAS MOJENb s11pa, U30TOIIbI, PaJANO0aKTHBHOCTS, alib(a- U OeTa-pacmall, raMMa-u3JIydeHne, MICKYCCTBEHHAs! PaJHOaKTHB-
HOCTb, IIeTTHasl PeaK¥s ACICHHS, SJIEPHBII PeakTop, TEPMOSICPHBII CHHTE3; PU3MIECKUM BEJTMYMHAM: yACIbHAst SHEPTHs CBSI3H, TIEPHO]] MOTypacaia, akTHBHOCTh PaIMOaKTHBHOTO
BEIIIECTBA, SHEPIreTUUECKUI BBIXO IEPHON peakuu, KO3(GHUIUESHT pa3MHOKEHHST HEHTPOHOB, KPUTHYECKAs Macca, 103a MONIOIEHHOTO U3ITyd eHus, K03 (OUIMeHT KauecTBa;

<> OOBSICHATH NMPUHIIMI IEHCTBHS SIEPHOTO PEAKTOPA;

<> 00BSCHATH crIOCOOBI 0OecIeUeH s 0e30ITaCHOCTH SIIepHBIX peakTopoB U ADC;

<> MPOTHO3UPOBATh KOHTPOJIUPYEMBIH €CTECTBEHHBIH pagualiMOHHBIN (OH, a TaKkKe paloHaIbHOE IPUPOJOIONIB30BaHHE IIPH BHEJPEHNUH YIIPABISIEMOTO TEPMOSIIEPHOTO CHH-
Te3a

OJIEMEHTAPHBIE YACTULIbBI

Krnaccudukanms snemenTapHbIX dacTull. JIenToHs! Kak GyHIaMeHTaIbHBIE YacTHIB. Kiaccudukanus u cTpykTypa aapoHoB. BzanmoneiicTBre kBapk

IIpenMeTrHbIe pe3yabTaThl 00yUCHHUS TaHHON TEMBI TO3BOJISIOT:

<> JTaBaTh OMPEICICHUS OHATHIM: SICMCHTAPHBIC YaCTHUIIBI, (PYHIaMECHTATbHBIC YaCTHUIIBI, AHTHYACTHIA, AHHUTHIIAIHS, JICITOHHBIN 3apsi/], IEPEHO CUMK B3aUMOJICHCTRUS, Oa-
PHUOHHBIH 3apsi/, aAPOHBI, JICTITOHBI, ME30HBI, 0APHOHBI, THIICPOHbI, KBAP-KH, [JIFOOH;
<> KJIacCU(HUIPOBATH AIEMCHTAPHBIC YACTHIIBI, TIOAPA3IEIISAs UX HA JICIITOHBI U aIPOHBI;

OMMCHIBAaTh CTPYKTYPY aJPOHOB, LIBET U apOMaT KBApPKOB;

o
<> IPUBO/UTH IIPUMEPHI ME3OHOB, THIIEPOHOB, TIIFOOHOB.



TpeOoBaHus , NpeAbABJIsieMble K YUYALIUMCS, 00y4a0IMMCs 110 JAHHOH porpaMmme

Yuenuk nayuumoca nonumama:

CMbBIC/T NOHAMUIL: DIIEKTPUIECKUHN TOK, TOCTOSIHHBIN 3JIEKTPUUECKHUM TOK, HCTOYHUK TOKa, CTOPOHHHUE CHJIBI, , TIOCTIEI0BAaTENbHOE U MapajIeIbHOE COSAMHEHNE MPOBOJHUKOB,
(u3ndeckuM BelnYrHAM: cuia Toka, DJ[C, cCOnpoTHBICHUE POBOIHUKA, MOITHOCTh MEKTPHUCCKOTO TOKA, MATHUTHOE B3aMMOJICHCTBHE, TMHUYA MAaTHUTHOW WHIYKITUH, OJHOPOTHOE
MarHUTHOE 10Jie, COOCTBCHHAS MHYKIIWs, THaMarHeTUKH, TApaMarHeTHKH,(peppOMarHeTHKH, OCTATOYHAST HAMATHUYCHHOCTh, KPUBAasi HAMATHUY MBAHUS; (GU3NUICCKUM BEIIUMIHHAM:
BEKTOP MarHUTHON MHJIYKIIUU, MaTHUTHBIN TIOTOK, cujia AMrepa, cuia JlopeHna, MHIYKTUBHOCTh KOHTYpa, MArHUTHAs MPOHUIIAEMOCTh CPEbl

ANIEKTPOMATHUTHASI MHAYKIUS, MHAYKIIUOHHBIN TOK, CAMOMHIYKIIUS, TOKH 3aMbIKAHUS U Pa3MbIKaHHS, TpaHCPOpMATOp; GU3NUIECKUM BeIMIHHAM: KO3(D(UIIECHT TpaHchopMaIiu
ANIEKTPOMArHUTHAS BOJIHA, OCTYIIasi FTApMOHUYCCKAs 3JICKTPOMArHUTHASL BOJIHA, TUIOCKO-TIOJIIPU30BaHHAs (FITH JTMHEHHO-MOJSIPU30BAHHAS ) JJICKTPOMArHUTHAS BOJIHA, TIOCKOCTh
TOJLIPU3AIIH AIIEKTPOMAaTrHUTHON BOJHEL, (PPOHT BOJIHBI, JTyd, PaIHOCBS3b, MOIYISAIIS U IEMOIYISIIS CUTHATA, aMIDITUTYIHAS] H 9aCTOTHAS MOAYIAIILL, (GPU3NICCKIM BEITHIMHAM:
JUTHHA BOJTHBL, IOTOK PHEPTUH U TUIOTHOCTH MTOTOKA YHEPTHUH IEKTPOMATHUTHONW BOJHBI, HHTCHCUBHOCTB 3JICKTPOMATHUTHOH BOJHEI

cmbIca puzuyecKux eenuyun: cuia TokKa, HarpsbkeHue, conporusinenue, JJC, Cuna Amnepa, Cuna JlopeHua, MarHuTHbIM OTOK. DHEPTUsl MArHUTHOTO TOJISl TOKA, IIMHA BOJIHBI,
MIEPUO]I, YaCTOTA.

- cMblen husuuecKux 3aKOH08, NPUHUURO0E u nocmynamoe (HOPMYIHPOBKA, TPAHUIIEI TPUMEHIAMOCTH):

- 3HAYeHUue 6KNaA0A POCCUTICKUX U 3aPYDeHCHBIX yUeHbIX, OKa3aBIINX HauOOIbIIee BIUSHIE HA pa3BUTHE (DU3UKM;

Yuenux nayuumuca:

<> onucvleams u 00BbACHAMb PE3YIbMAamyl HAOIIO0EHUI U IKCREPUMEHMO08: OTIBITHI DpcTena u AMiepa, MoBeJeHHE PaMKH C TOKOM B OJJHOPOJHOM MAarHWTHOM TOJIE, B3aUMO-
JIEHCTBUE TOKOB; ONbITHI Dapajies ¢ KaTylIKaMH U TOCTOSTHHBIM MarHUTOM, OTIBITHI [ €HpH, SIBIEHUE AJIEKTPOMAarHUTHON MHIYKIWHU; YKCTIEPUMEHT 110 U3MEPEHUIO JITTMHBI CBETOBOM
BOJIHBI C ITOMOIIBIO TU(PAKIIMOHHOM PEIICTKH

- npUEOOUNMb NPUMEPDLL ONBINOG, ULTIOCPUDPYIOWUX, YHO: HAOIIONACHUS U DKCIIEPUMEHT CIIYKaT OCHOBOM Il BBIABM)KCHHUS TUIIOTE3 M MOCTPOCHUS HAYYHBIX TEOPHil;
9KCTIEPUMEHT TTO3BOJISICT MMPOBEPHUTH UCTUHHOCTH TEOPETHUECKUAX BEIBOJOB; (PM3NIECKast TCOPHS JacT BO3SMOKHOCTE OOBSICHATH SIBIICHUS IIPUPOABI i HAyYHBIE (PaKTHI; PU3MUECKas TEO-
pUs TIO3BOJISIET MPEACKA3hIBATh €Ille HeM3BECTHBIC SBICHUS M X OCOOCHHOCTH; P OOBSICHEHUH MPUPOIHBIX SBICHUH HCIOIB3YIOTCS (PU3UUECKHAE MOICIH; OMUH U TOT JKE IIPUPOIHBIH
00BEKT WK SBIICHIE MOXHO HCCIIEOBATh HAa OCHOBE UCIIOB30BAHMS Pa3HBIX MOJIENIeH; 3aKOHBI (PU3UKU M (PU3HICCKUE TEOPHH UMCIOT CBOU OMPEACIICHHBIC TPAaHHUIIEI PUMEHUMOCTH;

- onucsléams ynoamenmanbHble ORbIMBL, OKA3ABUILE CYULECHBEHHOE 6IUAHUE HA PA3eUmMUe u3UKU,

- RpUMEHAMb NOYYEHHble 3HAHUA 01 PeeHUA PU3uUecKux 3a0au;

- onpedenamp: xapakrep HU3NUIECKOTr0 Mporiecca mo rpaduky, Tadauiie, Gopmyrie; MPOAYKTHI SACPHBIX PEAKIM HA OCHOBE 3aKOHOB COXPAHEHHS 3JICKTPHUCCKOTO 3apsia u
MacCOBOTO YHCTIa;

- uzmepamos: CUIy TOKa, HAMPSOKEHUE, COMPOTUBIIEHUE, ITMHY CBETOBOW BOJIHBI

- npueoOuUmsb NPUMEPbL NPAKMUYECKO20 NPUMEHEHUS PUUYECKUX ZHAHUIL:

HCI0JIL30BATH MPUOOPETEHHbIE 3HAHUS U YMEHHSI B MPAKTUYECKOH /1esiITeJIbHOCTH U NMOBCETHEBHOM KU3HM JIJIs1:

- obecrnieyeHus: OE30MACHOCTH KHU3HEACIATEILHOCTH B IPOIIECCE HCIOIB30BAHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX AICKTPONPHOOPOB, CPEACTB PAIHO- M TEICKOMMYHHUKA-
[IUOHHOM CBSI3H;

- aHaJM3a U OLICHKH BIIMSHUS HA OPTaHU3M YeJIOBEKa U IPYTHe OpraHU3Mbl 3arpsi3HEHUS] OKPYKaIOLIEH cpeabl.

OLIEHKA YCTHBIX OTBETOB OBYUAIIIUXCA I10 ®U3UKE

OneHka «5» CTaBUTCS B TOM CIIydae, €ClIi yJalIuics IOKa3blBacT BEPHOE MOHMMaHne (PU3MYECKOH CYITHOCTH pacCMaTpUBAEMBIX SIBIICHHH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JIaeT TOYHOE ONpe/Ie/IeHne U UCTOJIKOBAaHHE OCHOBHBIX MOHSITHH, 3aKOHOB, TEOPHH, a TaK)Ke MPaBHIbHOE OIpeaeieHre GU3NIEeCKUX BEINYNH, X €IUHHI] U CIOCOO0B U3MEPEHHS; pa-
BHJIGHO BBITIOJTHSET YEPTEXKH, CXEMBI U TPa(UKH; CTPOUT OTBET IO COOCTBEHHOMY IIIaHY, COITPOBOXK/IACT pacCKa3 HOBBIMHU MIPUMEPaMH, yMEeT IPHUMEHUTH 3HAHWS B HOBOH CHUTyallnu



TIPY BBITIOIHEHUH MIPAKTUIECKUX 3a/IaHUI; MOXKET YCTAHOBUTH CBSI3b MEKAY M3y9aeMbIM U paHee M3YICHHBIM MaTepHajoM 10 Kypcy GU3UKH, a TAK)KEe C MaTepHalioM, YCBOCHHBIM IPH
H3YYEHUU APYTUX NIPEAMETOB.

OneHka «4»- eCIii OTBET YUSHHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUAM K OTBETY Ha OICHKY «5», HO JaH 0e3 HCIIONh30BaHUSI COOCTBEHHOTO IUIaHA, HOBBIX IPHUMEPOB, Oe3 ImpumMe-
HEHUS 3HAHUH B HOBOW CUTYyaInu, 0€3 HCIOJIb30BaHUS CBsI3CH ¢ paHee N3yYCHHBIM MaTepPUAIOM U MaTEpUAIOM, YCBOCHHBIM IPU U3YYCHUU JPYTUX MPEIMETOB; CCIIU yJalluiics qOomy-
CTHJI OJIHY OIIMOKY WU HE 00Jiee BYX HEMOYETOB M MOXKET MX UCIPABUTH CAMOCTOSATEIFHO WK C HEOOIBIION MOMOIIBIO YIUTEIS.

Omnenka «3» CTaBUTCS, €CITU yYaIUICS MPABUIBHO MOHUMAET (PU3UYCCKYIO CYIIIHOCTh paCCMaTPUBACMBIX SBJICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE UMCIOTCSI OT/ACIBHBIC IPOOESIHI B
YCBOCHHH BOIPOCOB Kypca (DU3MKH, HE MPEIATCTBYIOIINE JaTbHEHUIIEMY YCBOCHHUIO MPOTPAMMHOTO MaTepHalia; yMeeT PUMEHSTh MOTYYCHHBIC 3HAHUS TPU PEIICHUU MPOCTHIX 3a]a4
C UCTIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPyIHICTCS MPHU PEIICHUM 3a7a4, TPEOYIOMHUX MpeoOpa30BaHus HEKOTOPBIX (OPMY; MTOMYCTWI He OoJiee OHOM Ipy0oit OIMIMOKK U JBYX
Henou€ToB, HEe OoJiee OHOM rpy0oil 1 OHOW HerpyOol omuoOKy, He Ooee MBYX - TPEX HErpyOBIX OMIMOOK, OMHOW HErpyOol OIUOKK M TPEX HEAOUETOB; MOMYCTUII YETHIPE UM MATh
HEIO0YETOB.

OueHka «2» CTaBUTCS, €CIIH yUaIuiicsa He OBJIaJe]l OCHOBHBIMY 3HAHUSAMH U YMCHISIMH B COOTBETCTBHH C TPEOOBAHUSIMH IPOTPAMMBI U IOITYCTHII OOJBIIE OINOOK M HETOUETOB, YeM
HEOOXOIUMO JUISL OLIEHKH «3%».

Ouenka «1» cTaBUTCA B TOM CIIy4ae, €CIM YUYEHHK HE MOXKET OTBETUTh HU Ha OAMH U3 IIOCTABJICHHBIX BOIPOCOB.

OLIEHKA IIMCBMEHHBIX KOHTPOJIBHBIX PABOT

OueHka «5» CTaBUTCS 32 pabOTY, BHIIIOIHEHHYIO OJHOCTBIO 0€3 OIIKOOK U HEOYETOB.

OneHka «4» CTaBUTCS 3a pabOTY, BBIMOJIHEHHYIO TOJIHOCTHIO, HO TIPU HAJIMYUK B Heil He OoJiee 0IHOM HerpyOoii ONIMOKK M OMHOTO HeAouéTa, He Oojiee TPpEX HEIOUETOB.

OueHka «3» CTaBUTCsl, €CIIM YUSHHK [TPaBUIILHO BBIMOJHUI He MeHee 2/3 Bcell paboThl MM IOMYCTHII He OoJiee OIHOM TpyOoii OMIMOKK U ABYX HEJO0YETOB, HE Oosee OHOM TpyOoil 1
OJIHOI Herpy0oit onOKu, He Oosiee TPEX HErpyObIX OIKOOK, OHON HEerpyOoi OMMOKK 1 TPEX HEAOUETOB, IPH HATMYMH YETHIPEX -IISITH HEJ0UETOB.

OneHka «2» CTaBUTCS, €CIIM YUCIIO OMIMOOK M HEZI0UETOB MPEBBICHIIO HOPMY LTSI OLEHKH «3» WM MPaBHIBHO BBINOIHEHO MeHee 2/3 Bcel paboThl.

Ounenka «1» cTaBUTCSA, €CIIM YIEHUK COBCEM HE BBINOIHIII HU OJJHOTO 3aJaHMs.

OLIEHKA IMTPAKTUYECKUX PABOT

OneHka «5» cTaBUTCS, €CJIN yJaIuiics BHIMOIHACT padOTy B ITOJHOM 00beMe C COOIIOZICHHEM HEOOXOIMMOI ITOCIIeI0BaTeIbHOCTH IPOBEACHHS OITBITOB M N3MEPEHUIT; CAMOCTOSTEIb-
HO M pallMOHaJIbHO MOHTHpPYET Heo0XoanMoe 000pyAOBaHHUE; BCE OMBITHI IIPOBOANT B YCIOBHSIX M PEXHUMax, 00ECIEUNBAIONINX MOITyYCHNE NPAaBHIBHBIX PE3yIIbTaTOB M BHIBOAOB; CO-
OmoiaeT TpeOOBAaHMS MPAaBHII TEXHUKU OE30MAaCHOCTH; IPABUIBHO M AKKypaTHO BBIMOJHSET BCE 3alUCH, TaOIUIIbI, PUCYHKH, YEPTEXH, rpaKH; MPABWILHO BBHIITOJIHIET aHAJHU3 I10-
IPELIHOCTEN.

OuneHka «4» CTaBUTCS, €CIIU BBIIIOTHEHBI TPEOOBAaHHS K OLIEHKE «5», HO OBIJIO JAOMYIIEHO JIBa-TPpH Helo4ETa, He 6osiee OAHOM HerpyOoi OmMOKY U OHOTO HEJ04ETa.

Ouenka «3» cTaBHUTCS, €CIIU paboTa BRINOJIHEHA HE MTOJTHOCTHIO, HO 00BEM BBINOITHEHHOM YacTH TaKOB, YTO MO3BOJISET MOIYYUTh

MIPAaBUIIBHBIN PE3YIBTAT U BBIBO; €CJIM B XOJI€ TIPOBEICHHUS OTBITAa M U3MEPEHUS OBLIN JOMYNICHBI OIIHOKH.

OuneHka «2» cTaBUTCSA, €CIIU paboTa BRINOIHEHA HE MTOJTHOCTHIO, U 00bEM BBIIOJHEHHON 9acTH paOOTHI He MO3BOJISET CAETIATh

MIPaBUJIBHBIX BBIBOJIOB; €CIIU OIIBITHI, N3MEPEHHSI, BEIYMCIICHUSI, HAOIFOJICHUSI IPOU3BOIIIINCH HENIPABHIIBHO.

Onenka «1» cTaBuTCs, €CIM YJaIIUHCS COBCEM HE BBITIOJIHUI padoTy.

Bo Bcex ciydasix OleHKa CHH)KAETCs, €CJIM YUSHHK He COOIoAa MpaBuiia TEXHUKN O€3011acHOCTH.

MEPEYEHDL OHIMBOK

I'pyOsbie ommbku

Hes3nanue ornpezneneHnii OCHOBHBIX IOHSTHI, 3aKOHOB, IPaBHJI, OCHOBHBIX MOJIOKEHUH TeOpuH, (HOPMYII, OOLIECTIPUHATEIX CUMBOJIOB 0003HaYeHUsI (PU3NUECKUX BEIINYHH, €IUHHUL] H3-
MepeHus. HeymeHue BbIIETUTh B OTBETE [VIaBHOE.

Heymenne npuMeHATs 3HAHUS IS pEIIeHUs 3a4a4 1 00bsICHeHNs (U3NIECKUX sBIeHIH. HeymMeHnue 4utaTe 1 CTpOUTh TpadpuKy ¥ IPUHINIHAIBHBIE CXEMBI.



Heymenne moarotoButs K paboTe yCTaHOBKY HIIH J1aOOpaTopHOE 000pYyIOBaHHUE, IPOBECTH OIBIT, HEOOXOANMBIE PACUETHI, MM UCTIOI30BaTh MTOIYICHHBIC TAHHBIC JUIS BHIBOOB.
HebpexxHoe oTHOmMEHHE K TAOOPaTOPHOMY 000pYIOBAHHIO U H3MEPHUTEIBHEIM prOopaM. HeymeHme onpenennTs moKa3zaHue H3MEePHTEIBHOTO Ipruoopa.

Hapymenne TpeboBaHmii mpaBuiI 6€30MaCHOTO TPyAa MPHY BRIIOTHEHNUN dKcniepuMenTa. Hezpyovie omuoku

Herounoctu GopMyaupoBOK, OnpeiesieHUH, MOHITHH, 3aKOHOB, TEOPUii, BBI3BAaHHBIE HEIIOJIHOTON OXBAaTa OCHOBHBIX ITPU3HAKOB ONPEAEIIEMOT0 OHSITHS, OLIMOKH, BBI3BAaHHBIE HECO-
OJIO7IeHHEM YCIIOBUI POBEAEHHS OIbITa MM M3MepeHni. OMHOKY B yCIOBHBIX 0003HaYEHHUAX Ha IPUHINIHAIBHBIX CXeMaX, HETOYHOCTH uepTexeil, rpadukos, cxeM. [Ipomyck nnn
HETOYHOE HaIlCcaHie HAMMEHOBAaHHH eUHUL] (PU3UUESCKUX BEITHIHH.

HepaunonansHelii BEIOOp Xona pewenns. Hedouémut

HepaunoHnanpsHple 3anMCH NTPHU BBIYUCIICHUSAX, HEPA[OHAJIbHBIC IPUEMBI B BEIYMCICHUH, IPEOOPA30OBaHUM M PELICHUH 33/1a4. Apu(MeTHYeCKHe OMMOKN B BBIYMCICHUSIX, €CIIU JTH
omnOKN TpyOO HE HCKaXKalOT PeaJbHOCTh MHONYYEHHOTro pe3ynbrata. OTHeNbHbIE MOTPEIIHOCTH B (OPMYIMPOBKE BONpOca MM OTBeTa. HeOpekHoe BBINONHEHHE 3amHCEH,
gepTexkeit,cxem, rpaduroB. Opdorpadudeckre u MyHKTyaI[HOHHBIE OIIHOKI

Y4e6Ho - TeMaTH4YeCKHUii IUIaH M0 ¢u3uke B 11 xumMuko-onosorudyeckom kiaacce B 2021 - 2022 yuedHoM roxy.

Neri/m | Ne ypoka Tema ypoxka KonnuecTBo yacos Tun ypoka IInanupyemas nara
B TEMeE

Paznen 1. IlocTosiHHBII 2JIeKTPUYECKUI TOK (6 YacoB)
YVYa:

PerJ'I)ITI/IBHbIe YMEHUA — YMETh CaMOCTOATCIIbHO BBIACIATH MO3HABATC/IbHYIO 1IE€JIb, YMETh ONPEACIATH MOCICA0BATCIIbHOCTE TPOMECIKYTOUHBIX ueneﬁ C y‘-IéTOM KOHCYHOTI'O
pe3yibTara, COCTaBIATh IUIaH U ONPEEITh TOCIIeI0BAaTENbHOCTD JEHCTBHIN, YMETh OCYIIECTBIISITh KOPPEKINIO M KOHTPOJIb B IIponecce 00ydeHHsI, OCYLIECTBISATH KOHTPOJIb B hopme
CpaBHEHUSI AITOPUTMA JEUCTBHH € 33/IaHHBIM 3TAJIOHOM C IeJIbI0 OOHAPY)KCHHS OTKJIOHEHHH M OTIAMYHMI OT HETO, KOPPEKTHPOBAaTh H3yUEHHBIE CIIOCOOBI ICHCTBHUH 1 aITOPUTMOB,
BBIJICTISITH M OCO3HABATh YYAIIUMHCS TO, YTO YK€ YCBOEHO B Kypce (PM3MKH 1 UTO eII€ IT0UIe)KUT YCBOCHHUIO, OLICHUBATh Ka4e€CTBO M YPOBEHb YCBOCHUS Marepualla, yMeTh
OTIPEAEIATH MOHATHSA, CTPOUTH YMO3AKIIIOUCHHUS | IeJIaTh BBIBOJBI, (POPMHUPOBATH IIEJEIOIaraHie Kak MOCTaHOBKY Y4eOHOM 3a/1adi Ha OCHOBE COOTBETCTBHS TOTO, UTO yXKe
M3BECTHO M YCBOCHO yYaIIMMUCS, M TOTO, YTO €I1€ HEU3BECTHO, COCTABIIATH IUIAH PEIICHHS 33/1a4k, CAMOCTOSITETIHHO CBEPSTD ACHCTBUS C LENBIO U HCIPABIIATH OIIMOKH, BHIIOIHAT
JISWCTBHS 110 33JaAHHOMY 00pa3Ily, OLIEHUBATh CBOIO PabOTy, CAMOCTOSITEILHO UCIIPABIISAThH OIIHOKH, YyMeTh OOHAPYKUBATh U (hopMyIHpoBaTh y4eOHYIO Mpodiemy, GopMHUPOBATH
HaBBIKHA KOHTPOJIS M OIIEHKH, aJICKBaTHO OIIEHMWBATh YPOBEHb CBOMX 3HAHWH M YMEHHUH, HAaliTH HanboJjee MpOoCTON CIIoco0 perIeH s SKCIIepUMEHTAIbHOM 3aJa4H, 0CO3HABAaTh CAaMOTO
cebs Kak IBHXKYIIYIOCS CHIIy CBOETO HaydeHHs, CBOIO CIIOCOOHOCTH K ITPEOIOJICHUIO IPENATCTBUN M CAMOKOPPEKIINS, IUIAHUPOBATh M IIPOrHO3MPOBATh PE3YIbTaT, yMETh paboTaTh B
TPYIIIE U AeTaTh CaMOIPE3CHTALNIO

[To3HaBaTenbHBIE YMEHHS — YMETh OOBSICHATH (PM3NUECKHE SIBICHUS, IPOIIECCHI, CBA3U M OTHOLIICHHS B X0 paOOTHI, YMETh CTaBUTh U (POPMYIMPOBATh MPOOIEMBI, yCBaUBATh
AJITOPUTM ACATCIIBHOCTH, YMETH aHAJIM3UPOBATL IOJYUYCHHBIC PE3YIbTAThI, YMETH OLCHUBATH NMOJTYUCHHBIC PE3YJIbTAThl, YMETH CAMOCTOATCIIBHO INIAHUPOBATh WX CO31aBaThb
AJITOPUTM JIeHCTBHM, 6e30nmacHO M 3 PEKTUBHO NUCIIOIH30BaTh JabopaTtopHOe 000pyIOBaHHE, TPOBOIUTH TOUHbIE U3MEPEHHS U aJIeKBaTHO HCIIOJIb30BATh MOIyYSHHBIC PE3YIIbTATHI,
yYMETb aHaTU3UPOBATh U CUHTE3UPOBATh 3HAHU, BEIBOAUTH CIEJCTBHSI, yCTAHABIUBATH IIPUUNHHO- CIEICTBEHHBIE CBS3U, CTPOUTH JOTMYECKYIO LETb PACCYXKACHUM, BBIIBUTATh U
000CHOBBIBATh TUIIOTE3bI, IPE0OPAa30BBIBATH HHPOPMALINIO U3 OJHOTO BHIA B IPYrOii, CO3aBaTh CXEMATHYECKHE MOJIENN C BBIICIIEHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,
NPUMEHSTH 3HaHUS MOJTyYEHHbIE Ha APYTUX YpOKax, peliaTh 3a1a4 pa3IMdHbIMU CIIoco0aMy, yMeTh BEIOMpars Hanbosee 3(h(heKTHBHBIE METOBI PEIICHHS 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIJIOBHH, KOHTPOJIMPOBATh M OLICHUBATh IIPOLIECC U PE3YIIBTATHI AESTEILHOCTH, YMETh CHCTEMHO MBICIINTb, CO3/1aBaTh, IPUMEHSTH U IIPe00pa30BhIBaTh 3HAKU U
CHMBOJIBI JUIsl pEILICHNs YIEOHBIX U ITO3HABATEJIBHBIX 3a/1a4

KOMMyHI/IKaTI/IBHLIe YMEHUA — YMETH C )IOCTaTO‘IHOﬁ MMOJITHOTOM ¥ TOYHOCTBIO BbIpaXaTb CBOM MBICJIM B COOTBETCTBHUHM C 3a1a4aMU U YCJIOBUAIM KOMMYHHKAIIUN, YMEThH




IUIAaHAPOBATH Y4EOHOE COTPYAHNYECTBO C YIUTENIEM U OTHOKIACCHUKAMH, KOPPEKTHPOBATh UX JCHCTBHSA, YMETh pab0TaTh CAMOCTOATENBHO U B TPYIIE, yMETh BBIIBUTH IPOOIEMY,
MHHIIMATHUBHO COTPYIHUYATh B ITOHMCKE U cOOpe MH(POPMAINH JUII €€ PEIICHNS, Pa3BUBAaTh MOHOJOTHUYECKYIO M IHAIOTHYECKYIO PEdb, yIaCTBOBATH B KOJUIEKTHBHOM OOCYXKICHUU
npo6neM, popMHPOBaTH KOHTPOIIb U CAMOKOHTPOJIb TIOHATHH 1 aITOPUTMOB

Bueypounas deamenvnocms — Knactep 1o teMe «JloMalrHue aineKTpuieckue mpuoopsl», MHHH — ITPOeKT 1o TeMe «[IpaBuna amexkTpo6e30nacHOCTH B IOBCEJHEBHOM KH3HI

1 HcTtounuku Toka B anexrpudeckoit nenu. Cuna toka. 9/IC. 3akon Oma 1 YPOK «OTKPBITUS» HOBOI'O
JUISL OTHOPOJTHOTO TIPOBOJIHUKA (Y4acTKa ST ) 3HAHMA
2 3aBUCHMOCTH YAEITBHOTO CONPOTUBIICHHS IIPOBOAHUKOB 1 1 YPOK «OTKPBITHS» HOBOTO
MOJYTIPOBOAHUKOB OT TEMIIEPATYPHI 3HaHUA
3 CoenuHeHNs IPOBOAHUKOB 1 YPOK «OTKPBITUS» HOBOI'O
3HAHMA
4 3akoH Oma 1 3aMKHYTOH nenu. M3Mepenne cuibl TOKa U HalpsKeHUS. 1 YPOK «OTKPBITHS» HOBOTO
3HAHUA
5 TennoBoe AeHCTBHE MEKTPUIECKOTO TOKA. 3akoH Jxoyns- JleHna. 1 YPOK «OTKPBITHS» HOBOTO
3HAHMSA
6 Kounrpoabnas padora o teme 1 YPOK pa3BUBAIOIIETO
«IIoCTOSIHHBIN 2IEKTPUUECKUM TOK KOHTPOJIA

Paznen 2. MarauurtHoe noJie (6 4aco)

YV

PerynsatuBHbBIE yMEHUS — yMETh CAMOCTOSATENBHO BBIIENATh IO3HABATENBHYIO LIEIb, YMETh ONPEAEIATh NOCIEJ0BATEIbHOCT IPOMEKYTOUHBIX LENIEH C yUETOM KOHEYHOTO
pe3ynbpTara, COCTaBIIATh IUIAH M OTPENeNATh MOCIe0BaTeIbHOCTh ICHCTBUHN, YMETh OCYIIECTBIIATh KOPPEKIHIO U KOHTPOJIb B Mpoliecce 00ydeHHUs, OCYLIECTBISTh KOHTPOJIb B opMe
CpaBHEHUsI AITOPUTMA IEHCTBHUHN C 33/IaHHBIM 3TAJIOHOM C LIEJIbI0 00HAPY)KEHHSI OTKIIOHEHUH M OTJIMYHIA OT HETO, KOPPEKTUPOBATh U3YUEHHbIE CIIOCOOBI ICHCTBUI U alNrOPUTMOB,
BBIJICIISITh M OCO3HABATh YUYAIIUMUCS TO, YTO YK€ YCBOCHO B Kypce (pU3MKHU M UTO elié MO/IeKHUT YCBOSHHUIO, OLIEHMBATh KaYeCTBO M YPOBEHb YCBOCHHS MaTepHala, yMeTh
OIPEACIATH MOHATHS, CTPOUTh YMO3AKIIIOUSHHUS U IeJIaTh BBIBObI, ()OPMUPOBATH IIENEIoNaraHie Kak IOCTaHOBKY yueOHOH 3a/ja4i Ha OCHOBE COOTBETCTBHS TOTO, UTO YK
M3BECTHO M YCBOEHO yYallUMHUCS, ¥ TOTO, YTO elIé HEU3BECTHO, COCTABIIATH IJIAH PEIICHUS 3a/1a4H, CAMOCTOSATEIIEHO CBEPATH AEHCTBHSA C LENBIO U UCIPABIATH OIINOKH, BRIIOTHSTH
JIEWCTBHS 110 3aJaHHOMY 00pa3ily, OIIEHUBATh CBOIO PAa0OTy, CAMOCTOSITEIEHO HCIIPABISATh OMIMOKH, YMETh OOHapyXHBaTh M (OPMYIIUPOBATh yIeOHYI0 ITpodiieMy, GopMHUPOBATH
HaBBIKM KOHTPOJIS ¥ OLIEHKH, aJICKBATHO OIICHMBATh YPOBEHb CBOMX 3HAHMH M yMCHMH, HAWTH HanOoIIee MpocToi criocod peleHns SKCIIepUMEeHTaIbHOM 331a4, 0CO3HABaTh CAaMOTO
ceOsl Kak JIBIKYILYIOCS CHITy CBOET'O Hay4deHHUsI, CBOIO CIOCOOHOCTD K IIPEOIOICHHUIO MPEISITCTBUH M CAMOKOPPEKIHS, IIaHMPOBaTh M MPOTHO3MPOBATh PE3yIbTaT, yMETh padoOTaTh B
TPyIIIE U J€JIaTh CaMOIPE3CHTALUIO

[To3HaBaTenbHBIE YMEHUS — YMETh OOBSACHATH (PU3NUECKHUE SBICHHS, IPOLIECCHI, CBS3U M OTHOILICHHUS B XOJI€ PaOOTHI, YMETh CTaBUTh M ()OPMYIIUPOBATH IPOOJIEMBI, YCBaUBAaTh
aJITOPUTM JIEATEIbHOCTH, YMETh aHAJIU3UPOBATh II0IY4YECHHBIE PE3YIbTAThl, yMETh OLCHUBATH II0JyYEHHBIEC PE3YIBTAThl, YMETh CAMOCTOSATEIbHO IIAHUPOBATh UM CO3/1aBaTh
ANTOPHUTM JIeficTBHH, Oe30macHo 1 3(h(HEeKTUBHO MCIIONB30BaTh TabopaTopHOE 000py/I0BaHUE, TPOBOAUTE TOUHBIC H3MEPEHHUS U aJIeKBAaTHO MCIIOJIB30BaTh IOTyYEHHBIE PE3YIbTaTHl,
YMETh aHAJIU3UPOBATh U CUHTE3UPOBATh 3HAHUS, BBIBOAUTH CIEJCTBUS, YCTAHABIMBATD IPUUMHHO- CIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKYIO LIENb PACCYKACHUMH, BBIIBUraTh U




000CHOBBIBaTh THUIOTE3bI, TPEOOPA30BBIBATH HHPOPMALIUIO U3 OHOTO BHIA B IPYTOii, CO3AaBaTh CXEMATHUECKHIE MOJIEIH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,
NPUMEHSTH 3HAHUS NTOTYYEHHbIE HAa APYTUX YPOKax, PEIaTh 3aau pa3IndHbBIME CIIOCO0aMH, yMETh BBIONpaTh Hanoosuee 3G eKTHBHBIC METOBI PEIICHNS 3a4a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHUH, KOHTPOJINPOBATh M OLICHUBATh IIPOIECC M PE3yNIBTATHI ACATEIbHOCTH, YMETh CHCTEMHO MBICIUTD, CO3/1aBaTh, MPUMEHSTh U IPEOOPa30BBIBATH 3HAKH U
CHMBOJIBI JUISl PEIICHNS YI€OHBIX U 03HABATENIBHBIX 33124

KoMMyHUKaTUBHBIE YMEHHS — YMETh C JOCTATOYHOH IOJIHOTOH ¥ TOYHOCTHIO BBIPAXaTh CBOM MBICIIH B COOTBETCTBHUHU C 33ladaMU U yCIOBUSAM KOMMYHHKAIIUH, YMETh
IUIaHWPOBATh y4eOHOE COTPYAHNYECTBO C YUHUTENIEM U OJHOKIACCHUKAMH, KOPPEKTUPOBATh UX JIEHCTBHS, YMETh pabOTaTh CaMOCTOSITENILHO U B IPYIIIE, YMETh BBIIBUTH IIPOOIEMY,
WHHIMATHBHO COTPYIHHYATh B IOUCKE U cOOpe MH(POPMAIIMH JUIS €€ PEIICHHs, Pa3BUBaTh MOHOJOTMYECKYIO U JHAJOTHYECKYIO Peub, yYacTBOBAThH B KOJUIEKTHBHOM O0CYXICHUU
npo6neM, popMHPOBaTH KOHTPOJIb U CAMOKOHTPOJIB TIOHSATHH ¥ aITOPUTMOB

Bueypouuaﬂ oeamenbHOCHb — MUHH — TIPOCKT IO TEME «MarHuTHOE I0JI€ IIAHETHI 3eMIIS»

1 MarHuTHOE B3aUMOJEHCTBHE. MarHUTHOE MOJIE 3JIEKTPUIECKOTO TOKA. 1 YPOK «OTKPBITHSI» HOBOTO
JIuHMM MarHUTHON MHIYKUUHU 3HAHUS
2 JleficTBue MarHuTHOrO NOJIs Ha NPOBOAHUK C TOKOM. PaMka ¢ TOkoM B 1 YPOK «OTKPBITH» HOBOTO
OJTHOPOJTHOM MarHUTHOM IIOJIE. 3HaHUA
3 JleiicTBHE MarHUTHOTO MOJIS HAa ABMKYIIUECS 3apsKEHHBIE YACTUIBL. 1 YPOK «OTKPBITHS» HOBOTO
IIpocTpaHCTBEHHBIE TPAEKTOPHUHU 3aPSYKEHHBIX YAaCTHI] B MATHUTHOM 3HAHUSL
noJe.
4 B3aumopeiicTBue 2IEKTPUUECKUX TOKOB 1 YPOK «OTKPBITH:D> HOBOTO
3HAHUS
. K «OTKPBITHSA» HOBOT!
5 MarHuTHBII OTOK. DHEPrUsl MATHUTHOTO MOJIS 1 YPOK «OTKp » HOBOTO
3HaHUA
6 KonTpoJabHas padora no TemMe «MarHuTHbIE B3aUMOICHCTBUS 1 YPOK pasBUBAIOLICIO
KOHTPOJIS

Pa3nen 3. DinexkrpomardeTusm (7 4acoB)

YV

PerJ'[ﬂTI/IBHBIe YMEHUA — YMETh CAMOCTOATECIIbHO BBIJCIIATE IO3HABATCIIBHYIO II€JIb, YMETH OIIPEACIIATE MOCIECA0BATCIBHOCTh ITPOMEKYTOUHBIX uenef/'I C yqéTOM KOHEYHOT'O
pe3ynbTara, COCTaB/ISTh IUIaH M OTPEACIIATh MOCISA0BATEIbHOCTh ICHCTBUIN, YMETh OCYIIECTBIATh KOPPEKIIHUIO M KOHTPOJIb B MPOIECCe 00yYCHHUS, OCYIICCTBISTh KOHTPOJIb B (hopme
CpaBHEHHS aJITOpUTMa JISHCTBHI C 3aJJaHHBIM TAJIOHOM C II€TIbI0 OOHAPYKEeHHUS OTKJIOHEHUH M OTIMYHUI OT HeTo, KOPPEKTHPOBATh N3yUEHHBIE CIIOCOOBI ACHCTBHIA U aJITOPUTMOB,
BBIJICJIATh M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (DPM3UKH H UTO CIIE MOJIC)KUT YCBOCHHUIO, OIICHUBATh KAUeCTBO M YPOBCHb YCBOCHHS MaTepHaia, yMEeTh
OTIPENeIIATH MOHATHS, CTPOUTH YMO3AKIIFOUCHHS U JICJIaTh BEIBOAKI, (DOPMHUPOBATH LIEJICMOJaraHie KaK IIOCTAHOBKY YUEOHOM 3aja9i HA OCHOBE COOTBETCTBHUS TOTO, UTO YIKE
W3BECTHO M YCBOCHO yYAIIUMUCS, ¥ TOTO, YTO €IIE HEU3BECTHO, COCTABIIATH IUIAH PEIICHUS 3a/1a9l, CAMOCTOSATEIILHO CBEPATH ICHCTBHS C LENBIO U HCIIPABIATH OMIUOKH, BBITOTHSTh
JICHCTBUS 110 33JaHHOMY 00pas3ily, OLIEHUBATH CBOIO pa0OTY, CAMOCTOSTEIFHO UCIPABIATE OITHOKH, YMETh OOHAPY)KHUBATh U (QOPMYIHPOBATh YUEOHYIO IpodieMy, popMUpoBaTh




HaBBIKM KOHTPOJIA M OLIEHKH, a/ICKBATHO OIICHMBATh YPOBEHb CBOMX 3HAHMH M yMCHHH, HAWTH HanOoJIee MpoCToi criocod pelmeHns SKCIIepUMEHTaIbHOM 3a1a4H, 0CO3HABATh CAMOTO
ce0sl Kak IBIKYILYIOCS CHUTy CBOETO Hay9IEHHUs, CBOIO CIOCOOHOCTD K IPEOIOICHHUIO MPEMSITCTBIH 1 CAMOKOPPEKIHS, MIIaHNPOBAaTh M MPOTHO3MPOBATh PE3ylbTaT, yMETh pabOTATh B
TpyIIE ¥ JeTaTh CaMOINpPE3ECHTALNIO

[To3HaBaTenbHBIE YMEHUS — YMETh OOBSACHATH (PU3NUECKUE SBICHUS, IPOLIECCH, CBA3M M OTHOIICHHMS B XOJ€ PAOOTHI, YMETh CTaBUTh U (JOPMYIHUPOBATH IPOOIEMBL,
yCBaMBaTh aITOPUTM AEATEIbHOCTH, YMETh aHAIU3UPOBATh MOIYUYEHHBIE PE3yNbTaThl, yMETh OLICHUBATh MOJTY4YEHHBIE PE3ylbTaThl, YMETh CAMOCTOSTEIBHO MJIAHUPOBATh WK
CO3/1aBaTh aJITOPUTM JEUCTBHH, Oe30macHO 1 3P PEKTHBHO UCIIOIB30BaTh Ja0OpaTOpHOE 000PYIOBaHKE, IPOBOJUTH TOYHBIE H3MEPEHHS U a/IKBAaTHO MCIIOIb30BaTh MOITYYCHHBIE
pe3ynbTaThl, yMETh aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, BBIBOJUTH CIICACTBUS, YCTAHABIUBATh IPUIMHHO- CJIEJCTBEHHBIE CBS3H, CTPOUTH JIOTHYECKYIO IIETIb PACCYXKICHUMH,
BBIJIBUI'aTh U 0OOCHOBBIBATH I'MIIOTE3BI, IPE0OPa30BHIBaTh HH(OPMAIIMIO U3 OJHOTO BUJIA B IPYIOM, CO3aBaTh CXeMaTH4YECKUE MOJIEIH C BBIZICTICHHEM CYIIECTBEHHBIX
XapaKTepUCTUK 00bEKTa, NPUMEHSTH 3HaHUS MOJTyYEHHBIE Ha IPYTUX YPOKax, peliaTh 3a1auy pa3IMuHbIMH CIIOCO0aMH, yMETh BBIOUpaTh Hanboee 3 eKTHBHBIC METO/IBI PEICHHUS
3a/1a4 B 3aBUCUMOCTHU OT KOHKPETHBIX yCIOBUM, KOHTPOJIUPOBATh U OLICHUBATh IPOLIECC U PE3YIbTATHI 1eATEIbHOCTH, YMETh CHCTEMHO MBICIIUTh, CO34aBaTh, IPUMEHSTh U
peoOpa30BEIBaTh 3HAKU W CHMBOJIBI AJIS PEIICHUS y4eOHBIX M TO3HABATEIBHBIX 3a]a4

KoMMyHUKaTHBHBIE YMEHHUS — YMETh C IOCTATOYHON ITOTHOTOM M TOYHOCTHIO BBIPayKaTh CBOM MBICIH B COOTBETCTBUH C 3a/lad4aMH 1 YCIIOBHSAM KOMMYHHKAIHU, YMETh
IUTAaHAPOBATH y4eOHOE COTPYAHNYECTBO C YIUTENIEM H OJHOKIACCHUKAMH, KOPPEKTUPOBATh UX JICHCTBHS, YMETh pabOTaTh CaMOCTOSITENILHO U B TPYIIIIE, YMETh BBIIBUTH IIPOOIEMY,
MHHIMATHBHO COTPYIHHUYATh B ITOUCKE U cOOpe MH(POPMAINH JUISA €€ PEIICHHS, PAa3BHBaTh MOHOJOTHYECKYIO M JHAJIOTHIECKYIO Pedb, yYaCTBOBATH B KOJUIEKTHBHOM O0CYXICHUU
npo6neM, GopMHPOBaTH KOHTPOJIb U CAMOKOHTPOJIb TIOHATHH ¥ aITOPUTMOB

Bueypotmaﬂ oeamenbHOCHb — PUCYHOK IIO TEMC «ITomHas cxema MIPOU3BOACTBA, IIEpeAaIn U HOTpe6J’I€HI/IC DJICKTPOIHCPI U

1 3/1C B poBOIHUKE, ABHXKYIIIEMCS B MAHUTHOM II0JIE. 1 YPOK «OTKPBITUSI» HOBOTO
OnexTpoMarHuTHas MHIYKIHS. 3HaHUA
2 CaMOMHIYKITHSL. 1 YPOK «OTKPBITHSD» HOBOTO
3HAHMSA
3 Vcnione3oBaHue 37€KTPOMarHUTHON HHAYKIUH. | eHepupoBaHue 1 YPOK «OTKPBITHS» HOBOTO
MEPEMEHHOTO IEKTPUUECKOTO TOKA. 3HAHMSA
4 Ilepenaua 351eKTpO3HEPTUU HA PACCTOSHUE. 1 ypok oTpaboTku YV u
pednexcun
5 MarsuTosnekTpudecKas HHIyKITHS 1 YPOK «OTKPBITHS» HOBOTO
3HAHMS
6 CB00OO/IHBIE TADMOHWYECKUE MIEKTPOMATHUTHBIE KOJICOaHWs B 1 YPOK «OTKPBITHSD» HOBOTO
KosrebaTeIbHOM KOHTYpe 3HAHUSA
7 KonTpoJbHasi padora 1o TeMe «IJIeKTPOMarHeTH3M» 1 YpOK Pa3BUBAIOIIETO




KOHTPOJIA

Pa3neun 4. DiieKTpOMarHuTHoe u3rydenue ( 7 4acoB)

YV

PerynsTuBHBIC YMEHHS — yMETh CAMOCTOSITEIILHO BBIJIEISATH II03HABATEIbHYIO 11€J1b, YMETh OIPEJIEIATh MOCIEI0BaTeIbHOCTh MPOMEKYTOUYHBIX LeNei ¢ yIETOM KOHEYHOTO
pe3yabrara, COCTaBIISTh IUIAH U ONPEEIATD TOCIIEI0BaTeIbHOCTD ICHCTBHN, YMETh OCYIIECTBIATH KOPPEKIMIO U KOHTPOJIb B IIpoLiecce 00yYeHNUs!, OCYIECTBISATh KOHTPOJIb B hopMe
CpaBHEHUsI AITOPUTMA JEHCTBHH C 33/IaHHBIM 3TAJIOHOM C LeJIbI0 0OHAPY)KEHHSI OTKJIIOHEHHUH M OTIMYHMIA OT HETO, KOPPEKTUPOBATh U3YUEHHbIE CIIOCOOBI ICHCTBUI U alNrOpuTMOB,
BBIJICIISITH M OCO3HABATh YYAIUMUCS TO, YTO YK€ YCBOCHO B Kypce (PU3MKHU M YTO enié MO/IEKHUT YCBOCHHUIO, OLIEHUBATh KaYeCTBO M YPOBEHb YCBOCHUS MaTepHraia, yMEeTh
OTIPEAEIATH MMOHATHA, CTPOUTH YMO3AKIIIOUCHHUS H AEaTh BBIBOIbI, (JOPMUPOBATH IIENEIONAaraHie KakK IIOCTAHOBKY y4eOHOH 3aJady Ha OCHOBE COOTBETCTBHS TOTO, UTO YK€
M3BECTHO M YCBOCHO yYAIIUMHUCS, M TOTO, YTO €€ HEU3BECTHO, COCTABIIATH IUIAH PEIICHHS 3a/1adl, CAMOCTOSITETIHHO CBEPSITH ACHCTBUS C LENBIO U CIPABIATH OIIHOKH, BHIIOIHSTD
JEHUCTBHS 110 3aJaHHOMY 00pas3ily, OIIEHUBATh CBOIO PabOTy, CAMOCTOSITENBEHO HCIIPABIATH OMINOKH, YMETh OOHapyXHBaTh M (GOPMYIIUPOBATh yIeOHYIO ITpodieMy, (opMHUPOBATH
HaBBIKM KOHTPOJIA M OLIEHKH, aJICKBATHO OIICHMBATh YPOBCHb CBOMX 3HAHMH M yMCHHH, HAWTH HanOoJIee MpoCcToi criocod pelmeHns SKCIIepUMEHTaIbHOM 3a1a4H, 0CO3HABATh CAMOTO
ceOst Kak IBIKYILYIOCS CHITy CBOETO Hay9IEHHs, CBOIO CIOCOOHOCTH K IPEOIOIICHHUIO MPENSTCTBHH H CAMOKOPPEKIHS, MIIaHMPOBATh M MPOTHO3MPOBATh PE3yIbTaT, yMETh pabOTATh B
TpyIIE ¥ JeTaTh CaMOINpPE3EHTALNI0

[To3HaBaTeIbHBIE YMEHHSI — yMETh OOBSICHATH (PU3UUECKUE SIBIICHHUS, ITPOLIECCHI, CBS3U U OTHOLICHUS B X0/1€ paOOThI, YMETh CTABUTh U (POPMYIHPOBATH IPOOIEMBI,
yCBaMBaTh AITOPUTM JEATEIBHOCTH, YMETh aHAJIU3UPOBATh IMOJIYUYEHHBIE PE3yNbTaThl, yMETh OIICHUBATh MOJTY4YEHHBIC Pe3yIbTaThl, YMETh CAMOCTOSTEIBHO MJIAHUPOBATh MIIN
CO371aBaTh aJITOPUTM JEUCTBHH, O6e30macHO 1 3P (PEKTHBHO UCIIOIB30BaTh Ja00OpaTOpHOE 000PYIOBaHKE, IPOBOJUTH TOYHBIC H3MEPEHHS U a/ICKBATHO MCIIONB30BaTh MOTYUCHHBIE
pe3ynbTaThl, YMETh aHAJU3UPOBATh M CHHTE3UPOBATh 3HAHUS, BEIBOAUTH CIIEICTBHS, YCTAaHABINUBATh IPUUYUHHO- CJIEICTBEHHbIE CBA3H, CTPOUTH JIOTHYECKYIO LIEIb pacCyKICHUH,
BBIJIBUI'aTh U 00OCHOBBIBATH I'MIIOTE3bI, IPE0OPA30BHIBaTh HH(OPMAIIHIO U3 OIHOTO BUJIA B IPYIOM, CO3aBaTh CXEMaTH4YECKUE MOJIEIH C BBIZICICHHEM CYIIECTBEHHBIX
XapaKTepUCTUK 00bEKTa, NPUMEHSTh 3HAHUS MOJTyUYeHHbIC Ha IPYTUX YPOKax, peliaTh 3a1au pa3iMuHbIMK CIIOCO0aMU, yMETh BBIOUpATh Hanboee 3 eKTHBHBIE METO/IBI PEICHHUS
3aJa4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUH, KOHTPOJIMPOBATh M OLICHUBATh IIPOIIECC U PE3YNIBTAThI ACATEIBHOCTH, YMETh CHCTEMHO MBICIIHTD, CO37[aBaTh, IPUMEHATH U
peoOpa30BEIBaTh 3HAKU M CHMBOJIBI JJISl pEIICHUs ydeOHBIX M ITO3HABATEIbHBIX 3a1a4
KomMMyHUKaTHBHBIE YMEHHUS — YMETb C JIOCTATOYHON ITOJTHOTOM M TOYHOCTHIO BBIPaXKaTh CBOM MBICIH B COOTBETCTBUH C 3a/la4aMH 1 YCIIOBHUSIM KOMMYHHKAIMN, YMETh

IUIAaHAPOBATH y4eOHOE COTPYAHNYECTBO C YUUTENIEM U OJHOKIACCHUKAMH, KOPPEKTUPOBATH UX JICHCTBHS, YMETh pabOTaTh CaMOCTOSITENILHO U B TPYIIIIE, YMETh BBIIBUTH IIPOOIEMY,
WHHIMATUBHO COTPYIHUYATH B ITOHUCKE U cOOpe MH(POPMAIMH JUIS €€ PEIICHHs, Pa3BHBaTh MOHOJOTMYECKYIO U JHAJIOTHYECKYIO Pedb, yYacTBOBAThH B KOJUIEKTHBHOM 00CYXICHUU
mpo6sem, GopMUPOBATH KOHTPOIIb U CAMOKOHTPOIb TIOHATUH U allTOPUTMOB

Bueypounas oeamenvnocms — pucyHok 10 teme «IlonHast cxema IpoU3BOACTBA, NIEpeadl U MOTPEOICHUE HIEKTPOIHEPTHN», MUHH — NIPOEKT 1o TeMe «Moé€ 3peHne — Kak ero
COXPaHUTB!»

1 DnexkTpoMarHuTHBIE BOJHEL. PacnpocTpaneHne 31eKTpoMarHiTHBIX 1 YPOK «OTKPBITHSD» HOBOTO
BOJIH. 3HAHUSA

2 OHeprust, nepeHocuMast JEeKTPOMarHUTHEIMU BOTHAMU. JlaBlieHne 1 1 YPOK «OTKPBITHS» HOBOTO
HUMITYJIBC IEKTPOMArHUTHBIX BOJIH. 3HaHUA

3 CriexTp aneKTpoMarauTHeIX BosiH. Pagro m CBY- BomHEI B cpencTBax 1 YPOK «OTKPBITHS» HOBOTO
cBs3u. PanuorenedonHas CBsI3b , paJinOBEIIaHHE. 3HAHUSA




4 IIpunnun Ioiirenca. Ilpenomnenue BoiH. [lonHoe BHyTpeHHEE 1 YPOK «OTKPBITHS» HOBOTO
orpaxeHue. [lucnepcus csera 3HAHMS

5 Wnrepdepenuus BonH. Bzanmuaoe ycuienne u ocinablieHre BOJH B 1 YPOK «OTKPBITHS» HOBOTO
npocrpaHcTBe. KorepeHTHBIE HCTOUHUKH CBETA. 3HaHHA

6 Judpaknus ceera. Judpaxuns cBera Ha menu. AudpakinoHHas 1 YPOK «OTKPBITHS» HOBOTO
pemierka. 3HAHMS

7 KonTpoJbHas pa6ora o TeMe «IJIEKTPOMarHUTHOE H3ITydeHHUE) 1 YpOK Pa3BUBAIOIIETO

KOHTPOJIS

Pa3nen 5. KBantoBasi Teopusi 3JIeKTPOMATHUTHOIO M3JIyYeHHs U BelecTBa (5 yacoB)
YVYa:

PerynsaTuBHBIE YMEHUS — YMETh CaMOCTOSATEIHHO BBIICIATH O3HABATEIBHYIO [I€]Tb, YMETh ONPEACIIATh MOCIEAOBATEILHOCTD IIPOMEXYTOUHBIX IIEIeH ¢ yIETOM KOHEYHOTO
pe3yibTara, COCTaBIATh IUIaH U ONPEAEISTh MMOCIE0BAaTEIbHOCTD ICHCTBHH, yMETh OCYIIECTBIATh KOPPEKIIMIO M KOHTPOJIb B IpoIiecce 00ydIeHHs, OCYIIECTBISATh KOHTPONb B (hopme
CpaBHEHUSI AITOPUTMA JEHCTBHH € 3a/laHHBIM 3TAJIOHOM C IENIbI0 OOHAPY)KCHHS OTKJIOHCHHH M OTIMYHMNA OT HETO, KOPPEKTUPOBATh U3YUEHHbIE CIIOCOOBI ICHCTBUH U alNrOpUTMOB,
BBIJICTSITH M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (PU3MKHU M 9TO enlé IMOMIEKHUT YCBOCHHUIO, OIIEHUBATh KaueCTBO M YPOBEHb YCBOCHHS MaTepHaia, yMETh
OTIPEAEIATH MOHATHA, CTPOUTH YMO3AKJIIOUCHHUS U AEaTh BBIBOBI, (POPMUPOBATH ILIENEIONATaHUe KakK IIOCTAHOBKY y4eOHOH 3aJady Ha OCHOBE COOTBETCTBHS TOTO, UTO YK€
M3BECTHO M YCBOCHO yYAIIUMHUCS, M TOTO, YTO €II€ HEU3BECTHO, COCTABIIATH IUIAH PEIICHHS 3a/1a4l, CAMOCTOSITEIbHO CBEPSTH ACHCTBUS C LEIBIO U UCIPABIATH OLIIHOKH, BHIIOJIHSTD
JISWCTBHS 110 3aJaHHOMY 00pa3Ily, OLIEHUBATh CBOIO PabOTy, CAMOCTOSITEILHO UCIIPABIISATh OMIMOKH, YMETh OOHApyXUBaTh U (POPMYIIUPOBATh y4eOHYI0 Mpodiiemy, (OpMUPOBATH
HaBBIKK KOHTPOJIS M OLIEHKH, aJIeKBATHO OIIEHMBATh YPOBEHb CBOMX 3HAHMH M yMEHHH, HAWTH HanOoJIee MPOCTOH CrIoco0 pelleH s SKCIIEPUMEH TANIbHOM 33/1au, 0CO3HABATh CAMOTO
ce0sl Kak JIBUKYIYIOCS CHITy CBOEI'O Hay4deHHUsl, CBOIO CIOCOOHOCTD K IPEOIOJICHUIO MPEISITCTBUI 1 CAMOKOPPEKIMSI, IIaHKPOBaTh U NPOTHO3MPOBATh PE3yIbTaT, YMETh PabOTaTh B
TPYIIIE U IeNaTh CaMOIPE3EHTAIHIO

[To3HaBaTenbHbIE YMEHUS — YMETh OOBSACHATH (DU3NUECKHUE SBICHHS, TPOLIECCHI, CBS3U M OTHOILEHHUS B XOJIe PaOOThI, YMETh CTaBUTh U (JOPMYIIUPOBATh IPOOIEMBI, YCBAUBAThH
QJITOPUTM JIESITENBHOCTH, YMETh aHAJIM3UPOBATh IOJTYYEHHBIE PE3yNIbTaThl, yMETh OLICHUBATH MTOJTYUYCHHBIE PE3YIITaThl, YMETh CAMOCTOSATENBLHO IUNIAHUPOBATh WIIN CO371aBaTh
AITOPUTM JIeHCTBHH, Oe30macHO M 3(PEKTUBHO HCIIOIB30BATh JIabopaTopHOE 000pyI0BaHKE, TPOBOANTH TOUHBIE U3MEPEHUS U aJIeKBaTHO MCIIOJIb30BaTh ITOIYYEHHbIC PE3YIIbTaThI,
YMETh aHAJIM3UPOBATh U CHHTE3WPOBATH 3HAHMS, BEIBOJIUTH CIECTBHUS, yCTAHABINBAThH IPUYNHHO- CIIEICTBEHHBIE CBSI3H, CTPOUTD JIOTHUECKYIO IIENb PACCYKACHUH, BBIIBUTATD
000CHOBBIBaTh TUIIOTE3bI, IPEOOPA30BBIBATH HHPOPMALINIO U3 OJHOTO BHIA B IPYTOii, CO3AaBaTh CXEMATHYECKHE MOJIEIH C BBIICIICHHEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa,
NPUMEHSTH 3HaHUS MOJTyYEHHbIE Ha APYTUX YpOKax, pemiaTh 3a1aq pa3iIndHbIMH CIIOCOOaMH, yMETh BHIONpaTh Hanoosee 3G eKTHBHBIC METOIbI PEIICHNS 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHH, KOHTPOJIMPOBATh M OLICHUBATh IIPOIIECC U PE3YNIBTATHI AEATEIbHOCTH, YMETh CHCTEMHO MBICIUTB, CO3/1aBaTh, MPUMEHSTh U IPe0OPa30BbIBATh 3HAKH U
CHUMBOJIBI I pEIICHU A yqe6H1)1x 1 IIO3HABATCJIbHBIX 3a1a4

KOMMyHI/IKaTI/IBHBIe YMEHUA — YMETH C JIOCTaTO‘IHOﬁ MOJIHOTON M TOYHOCTBIO BbIpaXaTb CBOU MBICJIM B COOTBETCTBHHU C 3aJa4aMU U YCIOBUAM KOMMYHUKallUHU, YMECTh
TUTAHUPOBATH Y4eOHOE COTPYIHNYECTBO C YIUTEIEM H OJHOKIACCHUKAMHU, KOPPEKTUPOBATH UX NEHCTBUSA, yMETh pab0OTaTh CaMOCTOSTENHFHO M B TPYIIIE, YMETh BBIIBUTH IIPOOIEMY,
MHHUIMATHBHO COTPYIHMYATh B ITOHMCKE U cOOpe WH(POPMAIINH [T €€ PeIIeHHsI, Pa3BUBaTh MOHOJOTHYECKYIO U IHATOTHYECKYIO PE€Yb, yIaCTBOBATh B KOJJICKTUBHOM OOCYKICHUH
mpo6ieM, GopMUPOBATH KOHTPOIIb U CAMOKOHTPOIIb TIOHATHI U allTOPUTMOB

Bueypounasa oeamenvnocmp — xnactep no teme «Buabl porodddextoBy, pedepar no teme «lIpumMeHeHHE CIIEKTPAITBHOTO aHATN3a»




1 dDotordpdexT 1 YPOK «OTKPBITHS» HOBOTO
3HaHMA

2 KopnyckynsipHo- BOIHOBOM Lyanu3M. BoiHOBBIE CBOMCTBA YacTHULL 1 YPOK «OTKPBITHS» HOBOTO
3HAHMS

3 [Tnaneraphast Moznenb aroma. Teopust aToMa Bogopoa 1 YPOK «OTKPBITHSD» HOBOTO
3HaHHA

4 [Nornomenne n n3my4eHue cBeta atoMoM. Jlazep 1 YPOK «OTKPBITHSD» HOBOTO
3HaHUA

5 KonTpoabHasi padora o Teme 1 YpOK Pa3BUBAIOIETO

«KBaHTOBasi TEOpHS DIEKTPOMArHUTHOTO M3JIy4EHHS U BEIIECTBAY KOHTPOJIS

Pa3znen 6. ®u3nka BLICOKUX dHepruii (4 4yacos)
YVI:

PerynsTuBHBIC YMEHHS — yMETh CAMOCTOSTEIIFHO BBIJEISTH II03HABATEIbHYIO II€TIb, YMETh OIPEEIATh MOCIEI0BATEIbHOCTh MPOMEKYTOYHBIX LeNIeH ¢ yI€TOM KOHEYHOTO
pe3yibTara, COCTaBIATh IUIaH U ONPEIEISTh MMOCIEI0BAaTEIbHOCTD JCHCTBHH, YMETh OCYIIECTBIIATh KOPPEKINIO U KOHTPOJIb B IIpolriecce 00yUIeHHs], OCYLIECTBISATh KOHTPOIb B (hopme
CpaBHEHUSI AITOPUTMA JEHCTBHH € 3alaHHBIM 3TAJIOHOM C IEJIbI0 OOHAPY)KCHHS OTKJIOHCHHH M OTIMYHMNA OT HETO, KOPPEKTUPOBATh U3YUEHHbIE CIIOCOOBI ICHCTBUH U alNrOpUTMOB,
BBIJICTSITH M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (PU3MKHU M 9TO enié MOMIEKHUT YCBOCHHUIO, OIIEHUBATh KauYeCTBO M YPOBEHb YCBOCHUS MaTepHaia, yMETh
OINPCACTIATh NOHATHUA, CTPOUTH YMO3AKJIFOUCHUA U JIC€JIaTh BBIBOHI, q)OpMPIpOBaTI) mejenojaraHue Kak moCTaHOBKY y‘-IC6HOfI 3aJa4u Ha OCHOBE COOTBETCTBUA TOI'O, UTO YiKE
N3BCCTHO U YCBOCHO YYalllUMUCH, U TOTO, YTO emé HEU3BECTHO, COCTABJIATH IJIAH PCHICHUA 3a/la4i, CAMOCTOATCIIbHO CBEPATH HEﬁCTBHH C IECJIBIO U UCIIPABJIATH OHII/I6KI/I, BBITIOJIHATH
JISWCTBHS 110 33JaHHOMY 00pa3ily, OLIEHUBATh CBOIO PabOTy, CAMOCTOSITEILHO UCIIPABIISATh OIMOKH, YMETh OOHApYXHBaTh U (POPMYIIMPOBATh y4eOHYI0 Ipodiiemy, GOpMUPOBATH
HaBBIKHA KOHTPOJIS M OIIEHKH, aJIeKBaTHO OIIEHUBATh YPOBEHb CBOMX 3HAHMN M YMEHUH, HaiiTh Hanbosee IpoCToi criocod penieHns 3KCIIepUMEH TaTbHOM 3a]a4H, 0CO3HABATh CAMOTO
cebs Kak IBHXKYIILYIOCS CHIIY CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTH K NPEOIOJICHUIO MPEATCTBUN M CaMOKOPPEKIN, MIAHUPOBATh M MPOTHO3UPOBATH PE3yNbTaT, yMETh paboTaTh B
TpyIIe ¥ JeJaTh CaMOIpe3eHTaLNI0

[To3HaBaTenbHBIE YMEHUS — YMETh OOBSACHATH (PU3NUECKHUE SBICHUS, TPOLIECCH, CBA3M M OTHOIICHHMS B XOJ€ PA0OTHI, yMETh CTaBUTh M ()OPMYIIHPOBATH POOIEMBI, yCBaNBaTh
QJITOPUTM JIESITENBHOCTH, YMETh aHAJIM3UPOBATh IOJIYYEHHbIE PE3yIIbTaThl, yMETh OLICHUBATH MTOTYUYCHHBIE PE3YIITaThl, YMETh CAMOCTOSATENbLHO IUNIAHUPOBATh WIIN CO37IaBaTh
AITOPUTM JIeHCTBHMH, 6e30nmacHO U 3¢ PEKTUBHO HCIIOIB30BATh JIabopaTopHOE 000pyI0BaHHE, TPOBOANTH TOUHBIE U3MEPEHUS U aJIeKBATHO MCIIOJIb30BaTh ITOIYYEHHbIC PE3yIbTaThI,
YMETh aHAJIM3UPOBATh U CHHTE3WPOBATH 3HAHMS, BEIBOJIUTH CIEICTBUS, yCTAHABINBATH IPUINHHO- CIICACTBEHHBIEC CBSI3U, CTPOUTD JIOTHUECKYIO IIETh PacCy KICHUH, BBIABUTATD 1
000CHOBBIBaTh TUIOTE3bI, TPEOOPAa30BBIBATH HHPOPMALIMIO U3 OJHOTO BHIA B IPYTOi, CO3AaBaTh CXEMATHYECKHE MOJIEIH C BBIICIIEHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa,
MPUMEHSTH 3HAHUS MTOJyYSHHBIE Ha IPYTUX YPOKax, PElIaTh 3a/1a4i pa3InIHBIMU CTIOCO0aMH, yMETh BEIOMpaTh Hanbosee 3¢ (heKTHBHBIE METOIBI PEIICHHMS 33129 B 3aBUCIMOCTH OT
KOHKPETHBIX yCHOBI/Iﬁ, KOHTPOJMPOBATh U OLCHUBATH INPOLECCC U PE3YILTATHI ACATCIIBHOCTH, YMETH CUCTEMHO MBICJIUTD, CO34aBaTh, IPUMCHATH U HpeO6pa3OBBIBaTB 3HAKU U
CHUMBOJIBI I PEIICHUA y‘{e6HI)IX 1 ITO3HABATCJIbHBIX 3a1a4

KOMMyHI/IKaTI/IBHBIe YMEHUA — YMETDH C )IOCT&TO‘-IHOfI MMOJIHOTOM ¥ TOYHOCTHIO BbIpAXaTb CBOW MBICJIM B COOTBETCTBUM C 3aa4aMU U YCIIOBUAM KOMMYHUKAIIUNU, YMETh
TUTAHUPOBATH Y4eOHOE COTPYIHNYECTBO C YIUTEIEM U OJHOKIACCHUKAMH, KOPPEKTUPOBATH UX JIEHCTBUSA, YMETh PabOTaTh CaMOCTOSTENHHO M B TPYIIE, YMETh BBIIBUTH IIPOOIEMY,
MHHUIMATHBHO COTPYIHMYATh B ITOHMCKE U cOOpe MH(OPMAIINH [T €€ PeIIeHHsI, Pa3BUBaTh MOHOJOTHYECKYIO U IHATOTHYECKYIO PE€Yb, yIaCTBOBATh B KOJJICKTUBHOM OOCYKICHUH
npobiueM, GopMHpPOBaTh KOHTPOJIb U CAMOKOHTPOJIb TIOHATHH M AJITOPUTMOB




Bneypoumm O0essmeIbHOCMb — MUHU- IMMPOCKT IO TEME «ILmrocel u MUHYCBI paguanumn»

HckyccTBeHHAs palioaKTHBHOCTb. VcIIonb30BaHNE SHEPTHH IEICHUS
sep. SnepHast SHepreTuka

1 CocraB aTOMHOTO sijpa. JHEPTusl CBSA3U HYKJIOHOB B sipe ypok orpabotku Y V] u
pednexcun
2 EctecTBeHHas pagroaKTHBHOCTh. 3aKOH paJliOaKTHBHOIO paciiaja. YPOK «OTKPBITUS» HOBOTO

3HaHUA

3 TepmosinepHsIii cuHTE3. SnepHoe opykue. bronorndeckoe qeicTBue
PaarOaKTUBHBIX M3ITyIECHHH.

YPOK «OTKPBITHSD» HOBOTO
3HaHUA

B3aumopeiicTBue KBapKoB.

4 Kraccudukanus snemMeHTapHbIX YacTHll. JlenToHsl u aaponsl. KBapki.

YPOK «OTKPBITHA» HOBOT'O
3HaHUA




CnHcoK JUTepaTypbl

Hnst yaurens

s obydaronmmxcs

1. ITporpamma xypca ¢pusuku st 10—11 xmaccos. ba3oserii yposers B. A. KacesHoB
n3 coopuuka "IIporpaMMer Ut 00meo0pa3oBaTeNnbHEIX yapexkaeanit 7 — 11 xi.” M.,
Hpoda, 2015

2. A.T1. PeivkeBuu 3amaunuk M: JIpoda,2013

3. ®usuka. 10—11 xnaccel. ba3zosslit yposens. Terpans mis

nabopatopHbix pador B. A. KacesHoB, B. A. Koposun. M., [lpoda, 2016

4. ®usuka. 10—11 knaccel. bazoBslit ypoBeHs. Komminekt

TeTpazei A KOHTPOJIbHBIX paboT B. A. KacksaHoB,

. B. Urpsmosa. M., Ipoda, 2016

5. ®uzuka. 11 knace. JlugakTuueckue KapTOUKU-3aJaHUs

(aBropsr M. A. Ymakos, K. M. YmaxkoB M., [Ipoda, 2015

6. ®opMupoBaHIe YHUBEPCATBHBIX YICOHBIX JCHCTBUI B OCHOBHOI IITKOJIE: OT JCHCTBUS
kK Mbiciu. Cuctema 3amannii. [locobme mins yumrens / Ilox pem. A.I. AcmonoBa. M.:
IIpocsemenue, 2010

7.DyHAaMeHTAIBHOE SAPO comepxkanus obmiero oopaszoranus / [lon pen. B.B. Kosnoga,
A .M. Konnakosa. M.: IIpocsemienue, 2011

8. BonkoB B.A., [Nonstuckmii C.E. YHuBepcanbHbIe TIOYpOYHbIE pa3pabdoTKu 10 (u3uKe.
11 knmacc. M.: BAKO, 2013

9.KonTtponsHo-u3MepuresbHbie Marepuaisl. @usnka. 11 kiace / Coct. H.U. 3opun. M.:
BAKO, 2014

10.Konnenmms ®enepaiabHBIX rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIApTOB OOIIEro
obpazosanus / [Tox pen. A.M. Konnakosa, A.A. Ky3rernosa. M.: I[Ipoceenienne, 2008
11.®u3mka. 11 kmacc. bazoBsrit ypoBerb. Metogmdeckoe mocobue B. A. Kacesro M.,

Hpoda, 2015

1. A.II PeimkeBnu 3agauauk M: [Ipoda,2013

2. ®muka. 10—11 kmaccer. bazossrit ypoBens. Terpans mis

nabopatopHbix pador B. A. KacesHoB, B. A. Koposun. M., [lpoda, 2016

3. ®usuxa. 10—11 xnaccel. ba3osslil yposens. Kommiexr

TeTpajel A KOHTPOIbHBIX paboT B. A. KacesHoB,

U. B. Urpsmosa. M., Ipoda, 2016

4. ®opMHUpOBaHNE YHUBEPCAIBHBIX YUEOHBIX JCHCTBUI B OCHOBHOM IIKOJIE: OT JICHCTBUS
kK Mmbicau. Cuctema 3amganuii. [locodue mis yuutens / Ilox pen. A.I. Acmososa. M.:
[Ipocesemenue, 2011

5.®yHmaMeHTaIBHOE AOpO coepykaHus odmero obpasosanus / [lox pex. B.B. Koszmoga,
A.M. KongaxoBa. M.: [Ipocsewenue, 2011

6.Konnenuust denepanbHBIX TOCYIapCTBEHHBIX OOPa30BATEIBHBIX CTaHIApTOB OOIIETO
obpazosanus / ITox pen. A.M. Konnakosa, A.A. Ky3rernosa. M.: [Ipocsemienne, 2008

7. ®msuka. 11 kmacc. ba3osrrii yposens. YueOnuk B. A. Kacesr0B,2016 M., Ipoda,
2015

8. ®dusuka. 11 xiacc. ba3oBelii ypoBeHs. Metomuueckoe mocooueB. A. KacbsiHoB M.,
Hpoda, 2015

9. ®uzuka. 11 xnace. Jlugakruueckue kaprouknu-3aganust M. A. Yimakos, K. M. Viiakos
M., Apoda, 2012




