Mynuuunansaoe aBToHOMHOE 061Ie06pa3oBaTeNLHOE yupexneHue
«JInneii «Ctynenn»

«PACCMOTPEHO» «YTBEPXJIAIO»
Ha 3acenannu MO Hupextop MAOY

PyxoBogprens MO «JInneit «@rynesn»
2‘ 7 O.B. Kopsiknna H.A. Tiopuna
ITpuka3s Ne

TIpotoxon Ne 2. 6l e
p

o« Z» _akyial 2024 r. o 207 o or« [ » 09 26#1‘.

PaGouast nporpamma

Haumenopanue yae6uoro npeamera: ¢busuka

Knacc: 11 ¢uz.-mar. kmace

Vuaurens: Hemues A.®.

Cpok peanmsanuu IporpamMmbr: 2021-2022 y4e6Hslif rog

PaGouyro nporpammy cocrapu: Hemues A.®.
XabapoBck

2021



HOACHHUTEJIBHASA 3AIINCKA

PabGouas nmporpamma yueO6HOro Kypea 1o ¢usuke 1t 11 pusmuko-MaTeMaTHIecKoro Kiacca cocTaBieHa Ha ocHoBe DeiepantbHOro rocy1apcTBEHHOTO 00pa3oBaTebHOTO
CTaH/paTa CpeIHero oduero oOpa3oBaHuUs, NPUMEPHOH 00pa3oBaTeIbHON IPOrpaMMBI IIOJIHOTO 0011ero oopa3zoBaHus 1o npeaMety «Duznkay (aBTopsl nporpammsl: KacesHos B.A.,
2017).

AKTYaJbHOCTb, 3HAYMMOCTH Kypca

AKTyalbHOCTb M3y4eHHsl (GU3UKHK 00YCIIOBICHA TEM, YTO 3TO BaYKHBIHM ATAIl Kypca OCHOBHOTO OOIEro 00pa3oBaHus M0 TAHHOMY HPEIMETY.

JanHass mporpamma COJCHCTBYET COXPAHEHHIO €IMHOrO 00pa30BaTENbHOTO IMPOCTPAHCTBA M (OPMUPOBAHHMIO CHCTEMbl 3HAHHMW, YMEHHH, CHOCOOOB JAEATEIBHOCTH,
BOCITUTaHHIO 00YYAIOIIUXCS U Pa3BUBACT UX MO3HABATEIILHBIC HHTEPECHI.

MerTanpeaMeThIi MoIX0/ IpeaMeTa.

Bynyun dopmoii XpaHeHHS W YCBOCHHUS Pa3IMYHBIX 3HAHWMA, (PU3MKA HEPAa3pPHIBHO CBA3aHO CO MHOTHMH IIKOJBHBIMU TPEAMETaMHU. Y CIENIHOE OCBOCHHE €€ COMepKaHUS
TpeOyeT MEKIIPEIMETHOTO B3aUMOJICHCTBUS C KypCcaMU MaTeMaTHKH, OHOJOTHH, reorpaduu. 3HaHUE ke (PU3UUCCKUX 3aKOHOB HEOOXOIUMO IS M3YYCHHUS OHOJIOTHH, (HHU3UUCCKOM
reorpauu, TEXHOJIOTHH.

enu o0y4eHus:

® ocCBOEHME 3HAHUH 0 (PU3NUECKUX SABICHUSIX, BEIUMINHAX, XapaKTEPU3YIOLINX 3TH SBICHU; 3aKOHAX, KOTOPHIM OHH MOAYMHSIOTCS; METO/IaX HAyYHOTO MTO3HAHHS MPUPOJIBI U
(hopMHpOBaHHE Ha ATOH OCHOBE MPEJCTaBICHUH 0 (prU3NUECKON KapTHHE MUPAa;

® oBJa/iecHHe YMEHHUSIMH TPOBOJUTH HAOJIOJCHUS NMPUPOMHBIX SBICHUM, OMUCHIBATH W 0000IIATh PE3yNabTaThl HAOIIOJEHWI, HCIONB30BAaTh NPOCTHIE M3MEPUTEIbHBIC
npuOOpPHI I U3ydeHHsT (PU3NUIECKUX SIBICHUH; MPEACTABIATE PE3yIbTaThl HAOMIOACHUH MM U3MEPEHUH C MMOMOIIBIO TaOMHI, TPaKOB M BBIBIATH HAa 3TOH OCHOBE 3MITMPHUYECKHE
3aBUCHMOCTH; TIPUMEHATH NOJTYYCHHBIC 3HAHUA Il OOBSICHEHUS Pa3HOOOPA3HBIX MPUPOAHBIX SIBICHUI M MPOIECCOB, MPUHINIOB ACHCTBUS BAKHEHIIINX TEXHUYECKUX yCTPOUCTB, IUIS
penieHust GU3NUECKUX 337ad;

® pPa3sBUTHE MNMO3HABATECJIBHBIX HMHTEPECOB, WHTCIUICKTYaJIbHBIX W TBOPYECKUX CHOCO6HOCTGI>1, CaMOCTOATCIIBHOCTH B HpI/IO6pCT€HI/II/I HOBBIX 3HAHMI npu peHICHUn
(1)1/131/1%01{1/1)( 3a/1a4 U BBITIOJTHEHUH SKCIEPUMEHTAJIBbHBIX HUCCJICIOBAaHUM C UCIIOJIb30BAHUEM I/IH(i)OpMaHI/IOHHI)IX TCXHOHOFHﬁ;

® BOCIIUTAHHE y6e)KJIeHHOCTI/I B BO3MOXXHOCTH TNO3HAHUA NPHUPOJbI, B HGO6XOZ[I/IMOCTI/I Pa3yMHOT'0 UCIIOJIB30BaHUA JOCTHKEHUM HayKHu U TEXHOJIOTUM IS JajibHEeUIIero
Ppa3BUTHA YCIIOBEYECCKOI'O 06H.[eCTBa, YBAaXXCHHA K TBOpLUAM HAYKHW U TEXHUKU; OTHOLICHHUS K (1)I/ISI/IK6 KaK K 3JICMCHTY O6H.[C‘ICHOBC‘I€CKOI>'I KYJIbTYPBI;

® NpUMeHeHHe MOJYYeHHBIX 3HAHMI M YMeHUii Ul pelIeHNs MPaKTHUSCKUX 3a/1a4 [TOBCEAHEBHOM JKM3HH, ISl oOecrieyeHus! 0€30MacHOCTH CBOCH JKH3HHM, PAL[MOHAIBEHOTO
MPHUPOAOIOIH30BAHUSI M OXPAHBI OKPY’KAIOIIEH Cpeabl.
3agaun 00y4eHHs:

® HAyYHUTh UCIIOJNB30BaTh Pa3INYHBIC ECTECTBEHHOHAYYHBIC METOIBI (HAOIII0ICHIE, H3MEPECHIUE, SKCIICPUMEHT, MOACIHPOBAHNE) JUIS TIO3HAHUS OKPYKAIOIIETO MUPA;
® chopMHPOBATH YMEHHS PA3IUYaTh (PAKTHI, THIIOTE3bI, IPUYHHBI, CIICICTBHUS, T0KA3aTEIbCTBA, 3AKOHBI, TCOPUU;

® 00y4YHTP aIeKBATHBIM CIIOCO0AM PEIICHHUS TEOPETUICCKUX U IKCIIEPHMEHTAIBHBIX 32124,

o HpI/IO6peCTI/I OIIBIT BBIABUKCHHWA TUIIOTE3 AJIA 00BSICHEHNS U3BECTHBIX (baKTOB n 3KCH€pI/IMeHTaHBHOﬁ IIPOBEPKU BBIIBUTAEMbIX THUITIOTES;

® OBJIQJIETh MOHOJIOTUUECKOMN U TUAJIOTHYECKON peyblo;

® pa3BHUTh CIIOCOOHOCTH TOHUMATH TOYKY 3pECHUS cOOCCEeTHUKA U MTPU3HABATh PABO HA HHOC MHEHHE;

d HaYy4YWUTh UCIIOJIb30BATH PA3JIMYHBIX HCTOYHUKOB I/IH(i)OpMaHI/II/I JJIA pCIICHUA MMO3HABATCIIbHBIX U KOMMYHHUKATUBHBIX 3ajJ1a4.

® OBJIQJETh HaBBIKAMU KOHTPOJISI U OLIEHKHU CBOEH JESITeIbHOCTH, YMEHUEM NPEIBUIECTh BO3MOXKHbBIE PE3YJIbTAThl CBOUX JCHCTBUM:

o C(bOpMHpOBaTB YMEHUE HpaBHJ’IBHOﬁ OpraHm3anuu yqe6Hoi/’1 JACATCIBHOCTH: ITOCTAHOBKM IICJIN, INITAHUPOBAHWA, ONIPEACIICHNUA OIITUMAJIBHOTO COOTHOMICHUA LIEJIN U CPEJICTB.



JIMYHOCTHBIMM pe3yJIbTaTaMu n3ydeHus: Kypca «®@usnka» B 11-Mm kiaccax siBisiercs: opMupoBaHHe CIeIyIOINX YMEHUH:

1.

COTPYIAHHUYECTBA).

2.

COBEPIIUTb.

3.

MeTtanpeaMeTHbBIMH pe3yabTaTaMH n3ydeHus Kypca «®Pusuka» B 11-oM kacce ABISIFOTCS YOPMHUPOBAHUE CIEAYIOIINX YHHBEPCAIBHBIX YICOHBIX JEHCTBHH.
Pecynamuenvie YY1

ok~ E

CaMOCTOSATENBHO OIpPEAC/IATh U BBICKA3bIBATH O6HII/I€ JJId BCEX n}o,ueﬁ InpaBujia MOBCACHUS IIPpU 06III€HI/II/I U COTPYAHHUYICCTBE (3TI/I‘JCCKI/I€ HOPMbI OGIIIGHI/U{ u
B camocToATeIpHO CO3AaHHBIX CUTyalrudax OGIIICHI/UI " COTpYAHUYIECTBA, OIIUPAsCh HA 06HII/IC JJI BCEX MPOCTHIC IpaBUJia MOBCACHUA, ACJIaTh BI)I60p, Kakom NOCTYIIOK

CpeL[CTBOM JOCTUIKCHUSA 3TUX PEIYJIbTATOB CIIYKUT y‘-Ie6HI;Iﬁ MaTepuall — YMCHHUE OIPCACIATh CBOC OTHOLICHUEC K MUDY.

CamocrosTensHO (hopMyTHPOBATh IENN YPoKa IIOCIIe IPEABAPUTEIBHOTO 00CyKICHNUS.

Yuutscs 00HapyRUBaTh U HOPMYITHPOBATH YIEOHYIO IPOOIEMY.

CoCTaBIATh TUIAH peIICHUs POOIIeMBI (3a/1a4H).

PaboTas mo ruaHy, CBEpsATH CBOU JICHCTBHSA C LENBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OIIMOKN CAMOCTOSTEIBHO.

CpenctBoM pOpMHUPOBaHHS ITUX ACHCTBHUH CITy)KUT TEXHOJIOTHS IPOOJIEMHOT0 IMajIora Ha dTare U3y4eHHs: HOBOTO MaTepHana.

B nwmanore ¢ yumTenem y4MmThCS BbIpaOaThIBaTh KPUTEPUH OLIEHKH W ONPENEIISITh CTENEHb YCHEUIHOCTH BBINOJHEHUs CBOEH paboThl M paboThl BCeX, MCXOIS W3

HUMEIOIINXCS KPUTEPUEB.
7.
Iloznasamenvuvie YY/I:

N~ wWNE

CpenctBoM pOpMHUPOBaHHS ITUX ACHCTBUI CITy)KUT TEXHOJIOTHS OLICHUBAHUS 00pa30BaTeNIbHBIX JTOCTHKEHUH (YUeOHBIX YCIIEXOB).

OpHeHTHPOBATHCS B CBOCH CHCTEME 3HAHUIN: CaMOCTOSITEIBHO MPEnoaraTh, Kakas HHpOpMaIisa Hy>KHa U peIeHrs yaeOHOM 3a1a4l B HECKOJIBKO IIaroB.
OT1Oupate HEOOXOIMMEIE IS PEIIeHUs YIeOHOH 3a1a4l UCTOYHUKHN HH(POPMAIIHH.

JloOBIBaTh HOBBIC 3HAHMS: U3BJICKATH HHPOPMAIINIO, IPEICTABICHHYIO B pa3HBIX (popMax (TekcT, Tabiuma, cxema, WLTIOCTpaIys U JIp. ).

[TepepabaTrIBaTh MOTYyYCHHYIO HH(POPMAIIHIO: CPABHUBATh U TPYIIHPOBATEH (QAKTHI U SBJICHUS; ONPECIIATh IPHIUHEI SIBICHHUH, COOBITHIA.

[TepepabaTrIBaTh MOTyYCHHYIO HH(GOPMAIIHIO: JeNIaTh BEIBOIBI HA OCHOBE 0000IICHHUS 3HAHUH.

IIpeobpa3oBrIBaTh HHPOPMALIUIO M3 OTHOM (GOPMEI B APYTYIO: COCTABIATH MPOCTOH IUIAH M CIIOKHBIH IUIaH Yy9eOHO-HAYIHOTO TEKCTA.

IIpeoOpa3oBbIBaTh HHMPOPMAITUIO M3 OJHOW (HOPMBI B IPYTYIO: MPEACTABIIATH HHOOPMAIIUIO B BUC TCKCTA, TAOJIHUIIBI, CXEMBI.

CpeactBoM (HOpMHUPOBAHMS ITUX JEHCTBUH CITYKUT Y4eOHBIN MaTepHal.

Kommynuxamuenvie YY/1:

agrwnE

JloHecTH CBOIO MO3MIIUIO JI0 APYTUX: OQOPMIISTH CBOM MBICIIM B YCTHOM M MMCBMEHHOM pedr ¢ y4ETOM CBOMX YUeOHBIX U JKM3HEHHBIX PEUEBBIX CUTYallUil.

JloHecTH CBOIO MO3MIIMIO A0 IPYTUX: BHICKA3bIBATh CBOIO TOUKY 3PEHHMS U MBITAThCS €€ 000CHOBATH, TPUBOMAS apTYMEHTEHI.

Crnymats APYTHX, NBITATHCS MPUHUMATh APYTYIO TOUKY 3pEHHS, OBITh TOTOBBIM H3MEHHUTH CBOIO TOUKY 3PCHHS.

CpeznctBoM pOpMHUPOBAHHS 3TUX AECHCTBUH CITYHUT TEXHOJIOTHS MIPOOIEMHOT0 Juanora (HoOyKIAIOMKi 1 TOABOISIININ THAJIOT).

YuTaTh BCIYX M MPO ceOsi TEKCTHl YUYEOHMKOB M IPH 3TOM: BECTH «IHAJOT C aBTOPOM» (TIPOTHO3MPOBATH Oyxyllee YTEHHE; CTaBUTHh BOIPOCHI K TEKCTy M HCKaTh

OTBETHI; IPOBEPATH ce0s); OTAEIATH HOBOE OT U3BECTHOT'0; BBIJICIISTH TTIABHOE; COCTABIISATH TUIAH.

6.

7.

8.

9.
OO0OmMMH MpeIMeTHBIMH Pe3yaIbTaTaMM H3Y9YCHUS QU3UKH B OCHOBHOII IITKOJIE SIBJISIOTCS:

1. 3HaHUs 0 MpUPOJIE BXKHEHINX (PU3NUECKUX SIBICHUH OKPYXKAIOIIEro MUPa M IOHUMaHHE CMBICIIA (PU3NYECKHUX 3aKOHOB, PACKPHIBAIOIINX CBS3b U3yUECHHBIX SBJICHUH;

2. yMEHHS IOJIb30BAThCS METOJIAMH HAYYHOTO MCCIIEOBAHUS SBICHUH NMPUPOJBI, TPOBOANTH HAOIIOICHHUS, IIIAHUPOBATh U BBITIOJIHATH HKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl
U3MEPEHUH, MPEeNCTaBIATh PE3yIbTaThl M3MEPEHUH C MOMOINBI0 TabmuI, rpadhukoB u (Gopmyl, oOHapyKHWBaTh 3aBUCHMOCTH MEXAY (U3NYECKUMH BEIWYHHAMH, OOBACHATH
IIOJIyYEHHBIE PE3YJIbTAThl U A€JaTh BbIBOJbI, OLIEHUBATh I'PAaHULIbI IOTPEIIHOCTEN PE3yJIbTaTOB U3MEPEHU;

3. yMeHMs NPUMEHSTH TEOPETUUECKHE 3HAHUS 110 (PM3HKE Ha NPAKTHKE, pemaTh pU3ndecKue 3a1a4y Ha IPUMEHEHHE TTOJyYSHHBIX 3HAHU;

4. yMeHUs W HaBBIKM NPUMEHATH IIOJyYEeHHbIE 3HAHMS I OOBSICHEHUS NIPUHIMIOB JEHCTBUS BaXKHEHIIMX TEXHUYECKUX YCTPOWCTB, PEIICHMS NPAKTHYECKHUX 3aJad [TOBCEJHEBHOM
KHU3HH, oOecriedeHns1 0€30IIacHOCTH CBOEH KHU3HH, PAIlHOHAIBHOTO MPHUPOAOTIOIF30BAHNS M OXPAHbI OKPYIKAIOIIEH CPEIBl;

CpenctBoM pOpPMHUPOBAHHS ITUX ACHCTBUH CITyKUT TEXHOJIOTHS MIPOAYKTHBHOTO YTEHHUS.

JloroBapuBaThesl C JTIOJIbMHU: BBITIOJHSS Pa3IMUHbBIE POJIU B TPYIIIE, COTPYAHNYATh B COBMECTHOM PEIICHNH MTPOOJIEMBI (3a1a4Hn).
YYuTBECS YBaXKUTEIBHO OTHOCHUTHCS K MO3UIMH APYTOTO, MBITATHCS IOTOBAPUBATHCS.

CpenctBoM GOPMHUPOBAHUS ITUX ACUCTBUH CIIY>KUT pab0oTa B MaJIBIX TPYIIAX.



5. ¢opmupoBanue yOexIeHHs B 3aKOHOMEPHOI CBS3M W IO3HABAEMOCTH SIBICHHH MPHUPOAB], B OOBEKTUBHOCTH HAyYHOTO 3HAHHSA, B BBICOKOH IICHHOCTH HAayKH B Pa3BUTHH
MaTepuaIbHOM U TYXOBHOU KyJIbTYPHI JIIOJICH;

6. pa3BUTHE TEOPETHYECCKOTO MBIIUICHUS Ha OCHOBE (POPMHPOBAHWS YMEHHH YCTaHABIMBAThH (DAKTHI, Pa3IM4aTh MPUINHBI U CICACTBUS, CTPOUTh MOJICIU W BBIIBUTATH THIIOTE3HI,
OTBICKHBATH M (DOPMYITHUPOBATH JOKA3aTEIBLCTBA BEIIBUHYTHIX THIIOTE3, BEIBOJUTH U3 IKCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETUIECKUX MoJIeNell pu3ndeckrue 3aKOHE];

7. KOMMYHHUKATHBHBIC YMEHHS INOKJIAQIBIBATH O Pe3ylbTaTaX CBOETO HCCIIECAOBAHUS, YYAaCTBOBAaTh B JUCKYCCHHM, KPATKO M TOYHO OTBEYATH HA BOIPOCHI, HCIOIH30BATH CIPABOYHYIO
JUTEPATypy U IpyTHe NCTOYHUKH HH(OPMAIIHH.

O0mas xapakTepucTuKa y4e0HOro npouecca ((popMbI M TeXHOJIOTHHM 00yUeHHSsI, BH/IbI YPOKOB)

®dopmoii opranuzanuu yueOHOro mnporecca siBisiercs: ypok. Haubonee pacripocrpaHeHHOH TexHosorueld o0ydeHus (u3uKe, OCHOBAHHON Ha KJIaCCHO- YPOUHOH OpraHW3aluu
y4eOHOTO mporiecca, sBiseTcs TuddepeHIrpoBaHHOE 00YICHHUE.

B npouiecce 06pa3oBaTenbHOMN ESITENEHOCTH HCIOIB3YIOTCS PA3INYHBIE M1€1arOTNUeCKHe TEXHOJIOTHU:

1.  Texnonorus nmpoekTHOli KeATEILHOCTH OPHEHTHPOBAHA HA CAMOCTOSTE/IBHYIO ACATEIBHOCTh 00YYAIOMMXCS (MHIMBULYAIBHYIO, IAPHYIO, TPYIIOBYIO), KOTOPYIO OHH
BBITIOJTHAIOT B OTBEICHHOE IS 3TOW paboThl BpeMs (OT HECKOIBKHX YPOKOB JI0 HECKOJNBKHX HEJENb WM MecsueB). TemMaTnka MPOEKTOB ONPEACISICTCS MPAaKTHIECKOH 3HAUMMOCTBIO
BOIIPOCA, €r0 aKTYaJIbHOCTBIO, a TAKXKE€ BO3MOXHOCTBIO €0 PeIIeHNs TP MPUBJICUCHUH 3HAHUH 00yJaromuXcs U3 pa3HbIX U3y4aeMbIX B THMHA3H U NIPEIMETOB.

2. TexHosorusi JIMYHOCTHO-OPUECHTUPOBAHHOI'0 oﬁyqemm OCHOBBIBAC€TCA Ha Y4YE€TC HHAUBUAYAJIBHBIX 0CcOOeHHOCTEI 06yqa101u1/1xca, rae BO TJIaB€ Yyrjla CTaBUTCA
CaMOOBITHOCTD pe6eHKa, €ro CaMOHICHHOCTD, T. €. pa3BUTHUC JTUIHOCTHBIX 0CcoOeHHOCTEH 06yqa10mer0051, PACKPBITHUC €TO HPUPOAHOTO MOTCHI M AJIA. I_IGJ'ILIO JaHHOT'O 06y‘I€HI/Iﬂ SABIIACTCA
CO3JaHUE IICHXOJIOro -nmeaarorudycCKux YCHOBHﬁ, MNO3BOJIAIOIIMX B €IWMHOM KJIACCHOM KOJIJICKTUBEC pa60TaTB C OpHCHTaHHCﬁ HEC Ha «YCPCAHCHHOT'O» Y4YCHHUKA, a4 C KaXKXIAbIM B
OTACIIBHOCTH. Hpeo6naz[a}0mI/IM METOAOM O6y‘I€HI/I$[ SABIACTCA HOI/ICKOBO—HCCHGHOB&TCHLCKHﬁ, IMO3HABaTEIbLHBIN Hepe3 CaMOCTOATCIIBHYIO ACATCIIBHOCTD.

3. CoBpemennbie MH(OPMAUMOHHBIE TEXHOMOrMH (paloTa C MHTEPAKTHBHOH JIOCKOH, MHTEPHET-PECYpPCAMH, SICKTPOHHBIMH IPHIOKCHHUAMH, MyIbTHMEIHAHBIME
MaTepHajaMHu).

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

Oo0mas xapakTepucTuKa y4e0HOro npeamera
[IxonpHBINA Kypc (GU3NKH — CHCTEMOOOPA3YIOMIUIl AJIs1 €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX NMPEIMETOB, OCKOIBKY (H3MUECKHE 3aKOHBI JIeXKAT B OCHOBE COJIEP)KaHUS KypCOB XHUMHH,
6uonoruu, reorpaduu U actponomun. dusuka BMecTe ¢ APYruMu npeameramu (kype « OKpyKaroumii MUp» HadalbHOM IIKOJIbI, (u3Mueckas reorpadusi, XuMusi, OMOJIOTHS) COCTABIISIET
HENPEPBIBHBIN IIKOJIbHBINA KypPC €CTECTBO3ZHAHMUSI.
®duznka BOOpYKaeT HIKOJILHUKOB HAyYHBIM METOJIOM IO3HAHMS, MO3BOJISIONIMM II0JIy4aTh OOBEKTHBHBIE 3HAaHUs 00 okpyxkatoimeM mupe. B 10 ¢usmko-maremaruueckoMm Kiacce
HayMHAETCsl yriIyOJIEHHOE M3YyYeHHE OCHOBHBIX (PM3MYECKHX 3aKOHOB, J1a0OpaTOpHBbIE PabOTHI CTAHOBSTCS OoOJiee CIIOXKHBIMH, IIKOJbHUKM Yy4arcsl IUIAaHWPOBATH IKCIIEPUMEHT
CaMOCTOSATEIIBHO.

OO0wmas xapakTepucTuKa yue0HOro npouecca
Jlist u3y4deHus Kypea IMpuMeHsIeTCsl KJIAaCCHO-YpOUYHasi CHCTEMa C MCIIOJIb30BaHUEM Pa3IMYHbBIX TEXHOJIOTHH, (hOPM, METOJIOB 00y4eHH. Vcronb3yroTest ciieyIomue THITbl YPOKOB:
KOMOMHHUPOBAHHbIM, W3y4eHUS] HOBOTO MaTepuana (JIeKius, Oecena, BBIIIOJIHEHHWE NPAKTHYECKUX paboOT), COBEPIICHCTBOBAHWS 3HAHWH M yMEHHMH (pelIeHHe 3a/1ad, BBIIIOJIHEHHE
CaMOCTOATENBHBIX PadoT, 1a00PaTOPHBIX PadbOT), KOHTPOJIS M KOPPEKIUH 3HaHNH (YCTHBINA ONpPOC, MMCBMEHHBIN 0Npoc, 3a4€T), 0000LIEHNs 1 cucTeMaTn3ayy 3HaHni. K nmucsMeHHbIM
(opMaM KOHTPOJISI OTHOCSTCS: (pU3MUYECKHE TUKTAHTBHI, CAMOCTOSTEIbHBIE M KOHTPOJbHBIE paboThl, TecThl. OCHOBHBIE BUABI NMPOBEPKH 3HAHMN — TEKyIlas M WTOroBasg. Texymias
MPOBEPKa MPOBOJUTCS CHCTEMATHIECKH U3 YPOKa B YPOK, @ HTOTOBask — IT0 3aBEPIIECHIH TEMBI (pa3zena), IIKOJIBFHOTO Kypca.
Ha ypokax MCIoNB3yroTCsS 3J€MEHTHl JIMYHOCTHO-OPHEHTHPOBAHHOTO 00yUeHHs, 0OydeHHs C MPIUMEHEHHEM OTIOPHBIX CXEM, TEXHOJIOTHH yYPOBHEBOH nMuddepeHnnanuu odoydeHus,
TEXHOJIOTHH CO3JJaHHS YIeOHBIX CHTyaIuil, HH)OPMAIIMOHHBIX 1 KOMMYHUKAI[MOHHBIX TEXHOJIOTHH o0y4dernd. [lng nH(pOopMaIMOHHO-KOMIIBIOTEPHOI MOIEPKKN y4eOHOTO Tporiecca
MpemnoJiaraeTcs Ucnoib3oBanne MHTtepHeT-pecypcoB kosutekium [{OP.



ObocHoBaHUE BHIOOPA YUEOHO-METOAMYECKOT0 KOMILJIEKTA
[Ipu peanuzanuu pabodell MporpaMMbl UCIONb3yeTCsl yueOHO-MeTonuueckuil komiiekt KacesiHoBa B.A. 2017 rox uznarensctBo «/lpoda», Bxogsmmii B DepepanbHblii nepeyeHb
yueOHHUKOB, YTBEpKACHHbIH MUHUCTEpPCTBOM 00pa3oBanusi 1 Haykn P®. KoMmiekT conepkuT Bech HEOOXOMUMBIH TEOPETHYECKHH Marepualn Jjsl u3ydeHus: Kypca ¢usuku B 10-11
kiaccax. OTiaMyaercst MPOCTOTOW M JOCTYITHOCTbIO M3JIOKeHHMs Marepuana. Kaxknas riiaBa W pasgen Kypca IOCBSIIEHBI OJHOW (yHmameHTanbHOH Teme. IlpemycmarpuBaercs
BBITIOJIHEHHE YIPAKHEHUH, KOTOPhIE TIOMOTalOT HE TOJNBKO 3aKPENUTh NPOWAEHHBIH TEOPETUUECKUH MaTephai, HO U Hay4UThCS NPUMEHSTH NpaBHia M 3aKOHBI (PM3UKH Ha TPAaKTHKE.

MecTto Kypca B y4eOGHOM IJIaHe
Yueonsiit an MAOY «Jluneit «Ctymnenn» Ha m3ydeHne ¢Gu3uku B 11 ¢pu3nko-mMaTeMaTnaeckoM Kiracce OTBOIUT 5 y4eOHBIX daca B Henemo. Beero 170 wacos, B ToM umcie 28 -
nabopaTOpHBIX paboT, 8 - KOHTPONBHBIX padoT).

Ne memut Has3zeanue memut Konuuecmeo uacos
Bcezo JL.P. K.P.
l. JIeKTPOAUNHAMHUKA 56
1. [ToCTOSIHHBIN NIEKTPUISCKUN TOK 20 2 1
2. MarHuTHOE 1oJIe 14 1
3. DJIEeKTPOMAarHeTH3M 12 1 1
4. DJIeKTpUUYECKUE IENH MEPEMEHHOTO TOKa 10 1
1. DJIEKTPOMATHUTHOE H3JIyUYeHHe 48 4 4
1. M3nydeHre u npueM 3JIEeKTPOMAarHUTHBIX BOJH paano- 1 CBY-nuanazona 8 1
2. I'eomeTpuueckas onTHKa 18 1 1
3. BoxHoBas ontrka 10 2 1
4. KBaHTOBas TCOPHS AIIEKTPOMArHUTHOTO W3ITyICHHS BEIISCTBA 12 1 1
111. Du3NKa BHICOKMX JHEPIHii M 3J1eMeHTHI aCTPOPU3NKH 21 1 1
1. ®du3nKa aTOMHOTO sifpa 13 1
2. DOneMeHTapHbIC YaCTHIIBI 8
3. O6pazoBanue u ctpoenne Beenennoit 10
V. Oo0o6maroniee nosropenue (Perrenve 3ananuit EI'D) 32 2
Beenenue 1
MexaHnKa 10
MonekynspHas puznka 6
DJeKTpOoIMHAMHKA 8
DNEeKTPOMAarHUTHOE M3TyICHHE 5
Ou3mKa BRICOKHX YHEPTHI M SIIEMEHTHI acTPODH3NKI 2
Hroro: 170 28 8




Pazpnea Il. Conep:xanne yuedHoro npeamera.
DaexrpoauHamuka (56 1)

Ilocmoannwii anexkmpuueckuii mok (20u)

Onexrpuueckuii Tok. Cuia Toka. VcTouHMK TOKa. VICTOYHHMK TOKa B 3JeKTpUUeckod memu. 3akoH OMa JJsl OZHOPOIHOTO NpOBOAHMKA (ywyacTka memu). CompoTHBIECHHUE
MPOBOTHHKA. 3aBHCUMOCTh YJSIFHOTO COTIPOTHBIICHHS OT TeMIiepaTypsl. CBepxmpoBoauMocTs. CoeTMHEHNS TPOBOIHUKOB. PacdeT conmpoTHBIICHHS SIEKTPHUECKUX Henei. 3akoH Oma
JUTS 3aMKHYTOH Ier. PacdeTr CHITBI TOKa M HAaNpsDKEHUS B AJIEKTPHUYECKHX HEeTsiX. M3MepeHne cuilbl TOKa U HANPSOKEHHS. TermoBoe AeHCTBHE AIEKTPHYECKOT0 TOKA. 3aKoH JKoyis—
Jlenna. [lepenada MOITHOCTH JIEKTPUIECKOTO TOKA OT HCTOYHHKA K TIOTPEOHUTEN0. DJISKTPUIECKUI TOK B PACTBOPaX M pacIuiaBaxX 3JEKTPOIUTOB.

Dponmansusle 1abopamopHle padonivl
1. MHccrnenoBaHue CMEIIAHHOTO COCIUHCHHUS IPOBOTHUKOB,

2. U3yuenue 3akona Oma Juisi IOJTHO# Lieny.

Maznummnoe none (14 u)

MarautHoe B3auMojielicTBue. MarHuTHOE MoJie SJIeKTPHUIECKOro Toka. JIMHIMM MarHuTHOTrO mosis. JleiicTBie MarHUTHOTO MOJIS Ha MIPOBOJAHKK ¢ TokoM. Cuna Ammnepa. Pamka ¢
TOKOM B OJIHOPOJHOM MarHHUTHOM ToJje. J[eficTBre MarHUTHOTO TOJs Ha JBMKYIIUECs 3apspkeHHbIe yacTuipl. Cuna Jlopena. Macc-criektporpad u nukiaotpoH. [IpocTpaHCcTBEHHBIC
TPAEKTOPUU 3apsKEHHBIX YACTHI] B MAarHUTHOM IoJie. MarHUTHbBIE JIOBYLIKH, paguallMOHHbIE TosAca 3eMid. B3aumoneicTBie 31eKTpUYECKUX TOKOB. MarHUTHBIM MOTOK. DHEPIHs
MarHMTHOTO NOJS TOKa. MaruutHoe 1osie B BeniecTse. GeppoMarHeTH3M.

Anexmpomaznemusm (12u)

O/1C B mpoBOAHUKE, IBIDKYIIEMCS B MAaTHUTHOM ITOJIe. DIEKTpOMarHuTHas HHAYKIUA. CriocoObl nHAyIMpoBaHus Toka. OneITel ['eHpu. Vcmons30BaHNE 3IEKTPOMArHUTHON
MHAYKUMU. ['eHeprpoBaHUE EPEMEHHOIO IEKTPUUECKOro ToKa. [lepenayda 3eKTposHEpPrun Ha pacCTOSIHUE.

Dponmanvhasn 1abopamopnan paboma
3. U3ydeHue siBICHUS 3IEKTPOMArHUTHON UHAYKIIUH.

Onexkmpuueckue yenu nepemennozo moka (10 u)

BekTopHble nuarpaMMbl JUIS OTMHMCaHUs TEPEMEHHBIX TOKOB M HampspDKeHWH. Pesucrop B memnu mepeMeHHoro Toka. KoHaeHcaTop B LieMU MepeMeHHOro Toka. Katymika
WHAYKTUBHOCTH B 1IN MEPEeMEHHOTr0 Toka. CBOOOJHBIE TAPMOHUYECKUE DIIEKTPOMArHUTHBIE KojeOaHus B KoyiebaTenbHOM KOHTYype. KonebarenbHbI KOHTYp B IETH MEPEMEHHOTO
ToKa. [IprMecHbI! MOITYITPOBOAHUK — COCTaBHAsI 4acTh 3JIeMEHTOB cxeM. [lonynpoBonHukoBslil nuoA. TpaH3ucTop.

DJieKTpOMarHuTHoe usiny4yenue (48 1)

H3nyuenue u npuem 31eKmpomMacHUmMHbIX 8011 paouo- u CBY-ouanazona (8 u)

DJeKTpOMarHUTHBIE BOJIHBL. PacnpocTpaHeHue 3J1eKTPOMAarHUTHBIX BOJIH. DHEPrHs, IEPEeHOCHUMAas 3JIEKTPOMArHUTHBIMU BOJIHAMU. J[aBIeHHe M UMITYJIbC 3JIEKTPOMArHUTHBIX
BOJH. CIIEKTp 3JIeKTPOMarHuTHHIX BOJIH. Pagno- 1 CBY-BonHbI B cpencTBax cBsi3u. PaguoTenedonHas cBs3b, pagroBeIIaHie

T'eomempuueckan onmuka (18 u)

Ipuniun [Noiirerca. Otpaxxenue BosH. [Ipenmomuenne BoaH. [ucnepeus cBera. [locTpoeHne n300pakeHuit u xojaa jtydeil mpu npenomienuu ceera. Jluuser* Cobuparoriue
nuH3EL. M300pakeHne npeaMera B cobuparomeil mua3e. @opMyna TOHKOH cobupatomieit muH3bl. PaccenBatomue nmuH3bL M300pakenue mpeamera B pacceuBaromeit auaze. @okycHoe
PacCTOAIHNE U ONITHYCCKAsA CUJia CUCTEMBI U3 JIBYX JIMH3. YeroBeueckuii 171a3 Kak onrtuueckas cucreMa. Onruaeckue HpI/I60pI)I, YBEJIIMYNBAIOUINE YTOJI 3pCHUS.

Dponmanvhnan nadbopamopnan paboma
4. U3mepeHne moka3aTeis MPeIOMIICHHUS CTEKIIa.

Bonnosas onmuka (10 u)

WNurepdepenuns BosH. BzanmHoe ycuienne u ocsiabiaeHue BOJIH B IIPOCTPAHCTBE.

Wnreppepenuns ceera. Judpaxuns ceera. JJudpaknnonHas penerka.

Dponmansusvie nadopamopusie padomaul
5. HaOmonenue nunrepdepeHnnu u 1udpaxkuny ceeTa.



6. V3mepeHune JUIMHBI CBETOBOM BOJIHBI C TIOMOILBIO JU(PPAKIIMOHHON PEeLIeTKH.

Keanmoean meopus snekmpomaznumnozo usiyuenusn eeuwjecmea (12 u)

TemnoBoe uznyuenue. Pororpdexr. KopmyckynsipHo-BoHOBOI Ayanu3m. BoiaHosble cBolicTBa yactuil. Ctpoenue aroma. Teopus atoma Bojopoaa. [lornonienue u u3nydeHue
cBeTa aToMoM. Jlazepbl. DNeKTpUUECKUI TOK B Ta3ax U BaKyyMe.

Dponmanvhuan nadbopamopnan padoma
7. HaOmoneHue CIUIONIHOTO M JIMHEHYATOTrO CIIEKTPOB UCITYCKAHMSI.

®Du3uKa BHICOKHX IJHEPTUi U 21eMeHTHI acTpopusuku (21 u)

Quzuxa amomnozo aopa (13 u)

CocraB u pa3Mep aTOMHOTO siipa. DHEPrHs CBSI3M HYKIOHOB B siipe. EcTecTBeHHas pagroakTUBHOCTh. 3aKOH paJMOaKTHBHOTO pacmajaa. VICKycCTBEHHasl pajnOaKTHBHOCTE.
Hcnonp30BaHue sHEPrun IeneHus aaep. JAnepHas sHepreTuka. TepMosaepHblid cuHTe3. SlnepHoe opyxue. buonornueckoe nelicTBUE paguOaKTUBHBIX U3JTYYECHUH.

Onemenmapnvie yacmuyot (8u)

Krnaccudukanms sanemMeHTapHbIX 4acThL. JIENTOHBI Kak (hyHAaMEHTaIbHBIEC YaCTUIIBI.

Knaccudukarus u CTpyKkTypa aapoHoB. B3aumoeiicTBre KBapKOB.

Dponmanvhnan n1adbopamopnan padoma
8. U3yyeHue B3auMoOAEHCTBUS YaCTHIL U SACPHBIX peakiui (1o ¢pororpadusim).

Ooépaszosanue u cmpoenue Beenennoii (10 u)

Pacmmpsirommasicss Beenennas. «KpacHoe cMmemeHme» B CHEKTpaxX TalakTHK. 3akoH XaO0ma. Bo3pact m mpocTpaHCTBeHHBIE MacmTaObl BcemeHHo#. Bompmioit B3phIB.
PemukroBoe m3nmyuenne. KocMmonorndaeckast Moziesib: OCHOBHBIE ITEpHOABI 3BooIMN BeenenHoil. Kpurnueckas miotHOCTh BemecTBa. OOpa3oBaHKe rajJakTHK. DTaIlbl SBOJIIOIMH 3BE3],
HCTOYHMKH UX 3Heprur. COBpeMEHHBIE NIPECTaBICHHS O IIPOUCXOXKICHNH 1 3BOIOINN CONHEYHOH CHCTEMBI.

O6o6maromee nopropenue (32 1)
Beeoenue (1 u)
QDu3uxa 6 NO3HAHUU el ecmea, noas, npocmparncmea u epemenu. Mexanuka (10 u)
1. KunemaTuka paBHOMEPHOTO JIBIKEHHUS MaTepHATFHON TOUKH.
2. KuHemaruka nepuoAn4ecKoro JIBHKEHHsI MaTepUaIbHOW TOUKH.
3. /IluHamuKa MaTepUalibHOM TOYKH.
4. 3aKOHBI COXpaHECHHUS.
5. JluHamMuKa EepHOINIECKOTO IBI)KEHUSL.
6. PemsaruBucTckas MeXaHHKa.
Monekynapuasa ¢pusuxa (6 u)
. MonexymnspHas CTpyKTypa BelIecTBa.
MonexysipHO-KHHETHYEeCKast TEOPHS UACaTbHOTO rasa.
TepmoauHamuKa.
Kunkocts u map.
Teepnoe Teno.
. MexaHH4YEeCKHE U 3BYKOBHIC BOJIHBL.
Inexkmpoounamuxa (8 u)
. CuItbpl 3J1€KTPOMarHUTHOTO B3aUMOACHUCTBIS HEMOABIKHBIX 3apsI0B.
OHeprus MEeKTPOMarHUTHOTO B3aMMO/ICHCTBHS HETIOABIDKHBIX 3aps/I0B.
3akoH Oma.
. TeruoBoe efcTBUE TOKA.
CHJIbl B MATHHTHOM TIOJTE.
. DHeprust MarHUTHOT'O TTOJISL.

SUAWN

oOUAwWNR



7. DneKTpoMarHeTH3M.

8 . DIeKTpuYeCcKHe eI NIePEMEHHOT0 TOKa.
Onekmpomaznumnoe uznyyenue (5 u)

1. V3ny4eHue u nmpueM 3JIEKTPOMarHUTHBIX BOJIH paauo- u CBY-nuana3ona.
2. OTpaxeHHUE U MPEIOMIICHUE CBETA.

3. Onruueckue MpuOOPEL.

4. BomHOBas ONTHKA.

5. KBaHTOBas TEOpHS 3MEKTPOMArHUTHOTO U3TyYCHHS U BEIIECTBA.
QDu3uka evicOKUX IHeP2Ull U INemernmul acmpoguszuxu (2 u)

1. ®usuka aTOMHOTO siApa. DIeMEHTapHBIC YaCTHIIBL.

2. Obpa3oBaHue u cTpoeHne BeeneHHOM.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4a0IMXCs

B pe3ynvmame uzyuenun gpusuku Ha npo@uibHom ypoene yueHuK 0014cen
3HATH/IIOHMMATH

e cmbicn nonamuii: pusznueckoe sBICHHE, (U3MUECKas BEIMYMHA, MOJENb, THIOTE3a, NMPHHIMI, MOCTYJAT, TEOPHs, NPOCTPAHCTBO, BPEMs, MHEPIHMANbHAs CHCTEMa OTCYETa,
MaTte€puajibHasd TOYKa, BEUIECTBO, BSaHMOﬂeﬁCTBHe, I/I}leaﬂbHLIﬁ ras, p€30oHaHC, 3JICKTPOMAarHuTHLIC KOJ'Ie6aHI/I§I, QJICKTPOMArHuTHOE I10JIC, JICKTPOMAarHuTHas BOJIHA, aTOM, KBaHT,
(doToH, aTOMHOE 51p0, JeEeKT Macchl, SJHEPTHS CBS3H, PAIOAaKTHUBHOCTh, HOHU3UPYIOIee U3ydeHHUe, IIaHeTa, 3Be3/1a, ralakTiKa, BeenenHas;

e cmbicn usuvecKux eeruyuUH: TIEPEMElLICHHe, CKOPOCThb, YCKOPEHUE, Macca, CUIa, JaBJeHUE, UMITYJbC, paboTa, MOIIHOCTh, MEXaHMYECKas SHEPTUs, MOMEHT CHIIbI, NEPUO,
JacToTa, aMIUIUTyda KOHe6aHHﬁ, JJINHA BOJIHBI, BHYTPCHHASA JHEPTHUA, CPEAHAA KUMHECTUYCCKAs JSHEPTrUsA 4acTHUIl BEIICCTBA, a0coroTHAas TeMIeparypa, KOJINYECTBO TEIJIOThI,
ylelbHas TEIUIOEMKOCTh, YyIelibHas TelyloTa NapooOpa3oBaHMs, YIeibHas TEIUIOTa IUIABJICHUS, YJeJbHAas TEIUIOTa CropaHHs, OSJEMEHTapHbBIN AJIEKTPUUECKHH 3apsi,
HaIpsHKEHHOCTh JIEKTPUUYECKOTO TI0JIS, Pa3sHOCTh IOTEHIMANIOB, IEKTPOEMKOCTh, SHEPTHs IEKTPHUECKOTO IOJIS, CHIIa 3JIEKTPHYECKOTO TOKa, JIICKTPUUECKOEe HANpsHKEHHE,
JJIEKTPUUECKOE CONPOTHBIEHHUE, 3JICKTPOABMKYIIAs CHJIA, MarHUTHBIM IOTOK, WHAYKLUS MAarHUTHOTO IIONSl, WHIYKTUBHOCTb, SHEPTUsl MarHUTHOTO IIOJIS, IOKa3aTelb
MPEJIOMIICHHS, ONTHYECKast CHJIa JIMH3BI;

e cmbicn @usuueckux 3aKOoHO08, NpunHYuUnoe u nocmynamoé (GpopMyIMPOBKA, TPAHUIBI IMPUMEHHMOCTH): 3aKOHBl AWHAMHUKNM HBIOTOHA, TPHHIUIEI CYNEPHO3UIMN |
OTHOCHUTEJIFHOCTH, 3aKOH [lackaisi, 3akoH ApxumMena, 3akoH ['yka, 3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOHBI COXPAHEHHSI SHEPTUH, UMITYJIbCa U JICKTPUUECKOTO 3aps/a, OCHOBHOE
ypaBHEHHE KMHETHUECKOH TEOPUH I'a30B, YPaBHEHNE COCTOSHUS MIEATBHOIO T'a3a, 3aKOHBI TEPMOANHAMUKHY, 3aK0H KyiioHa, 3akoH OMa ai1st mosHo# nenw, 3akoH Jlxoyis-Jlenna,
3aKOH 3J'IeKTpOMaFHHTHOﬁ WHAYKIOWHU, 3aKOHBI OTPAXKCHUA U IPEIIOMJICHUA CBETA, MMOCTYJIATHI CHeHHaJ’ILHOﬁ TCOPUU OTHOCHUTCIILHOCTHU, 3aKOH CBA3M MACChl U DHEPIrUH, 3aKOHbBI
tdoroaddexra, mocrynatsl bopa, 3aK0H paOaKTUBHOTO paciaaa;

®  GKAO POCCUTICKUX U 3aPYDecHBIX YUueHblX, OKAa3aBIINX HauOObIlee BIMSHIE HA pa3BUTHE (QU3HKY;

yMeTh

®  onucvieamyv u OOBACHAMb PE3YILMAMbL HAONIOOEHUT U IKCREPUMEHIMO6: HE3ABUCUMOCTh YCKOPEHHS CBOOOIHOTO MaJeHHs OT MacChl MAJIAlOIIero Tela;, HarpeBaHue rasa Inpu
€ro 6I)ICTpOM CKAaTUN U OXJIAXKICHUE TIPU 6BICTpOM paCcuIiMp€HNN; MTOBBIMICHUEC AABJICHWA T'a3da IIPU €ro Harp€BaHWM B 3aKPBITOM COCYHAC, 6p0yHOBCKO€ ABUXKCHUE, DJICKTPU3ALIAA
TNl NpU MX KOHTAaKTe; B3aMMOJAEHCTBHE NPOBOJHHMKOB C TOKOM; JEHCTBME MarHUTHOTO IIOJsI HA HMPOBOAHUK C TOKOM; 3aBUCHMOCTH COINPOTHBIIEHUS IIOJYINPOBOJHHUKOB OT
TEeMIIepaTypbl W OCBELICHUS; JJIEKTPOMAarHUTHas WHIYKLHUS; PaclpOCTPaHEHHE IJIEKTPOMArHUTHBIX BOJIH; JHCIepCcHs, MHTepdepeHuuss 1 AUGpPaKius CBeTa; H3Iy4YeHHE W
TMOTJIOIIEHHUE CBETa aTOMaMH, JIMHEHUYaThle CIIEKTPBL; (OoTOIP(EKT; palnOaKTHBHOCTD;

®  nPUEOOUmMb NpUMEPbL ONBIINOG, WILTIOCMPUPYIOUWUX, 4WMO: HAONIOJNCHUS M OKCIIEPUMEHT CIIy)KaT OCHOBOW ISl BBIIBW)KEHHS THIIOTE3 W IIOCTPOCHHUS HAY4YHBIX TEOPHIA;



9KCIIEPUMEHT I03BOJISIET IPOBEPUTH HCTHHHOCTH TEOPETHYECKUX BBIBOJIOB; (PU3NUECKAsE TEOPHUS 1aeT BO3MOXKHOCTD OOBSICHATD SIBJICHHS IPUPOIBI M Hay4dHbIEe (haKThl; pU3HdecKas
TEOpHsl IMO3BOJISIET MPEJCKA3bIBATh €I HEM3BECTHBIC SIBJICHHUS M MX OCOOCHHOCTH; NMPH OOBSICHEHUH NMPUPOIHBIX SBICHUH MCIIONB3YIOTCS (U3MYECKHE MOJENN; OAWH M TOT XKe
NPUPOHBIH 00BEKT WITH SIBICHUE MOKHO MCCIIE0BATh Ha OCHOBE UCIIOJIb30BAHUS Pa3HBIX MOJIENEH; 3aKOHbI (DU3UKH U (PU3HMYECKUE TEOPHU UMEIOT CBOM ONPEESICHHBIC TPAHHIIBI
MPUMEHUMOCTH;

®  onucvieams PyHOAMEHMAIbHBIE ONBIMBL, OKA3AGUIUE CYU{ECHIEEHHOE 6UARNUE HA PA3sumMue PUUK,

®  NPUMEHAMb NOJIYHECHHbIE SHAHUA ONA PeUEHUA PUUUECKUX 3a0ay;

e onpedenamsp: Xapaktep (HU3NIECKOro mpolecca Mo rpaduky, Tadbmune, Gopmyne; NPOLYKTH SAEPHBIX PEAKIUA HAa OCHOBE 3aKOHOB COXPAaHEHUS 3JIEKTPUYECKOTO 3apsaa H
MAacCOBOTO YHCIIa;

®  u3zmMepamp: CKOPOCTh, YCKOPEHHE CBOOOIHOTO TAAEHHS; MAacCy TeNa, INIOTHOCTh BELIECTBA, CHUITy, pabOTy, MOITHOCTh, YHEPTHIO, KO3()(UIIMEHT TPEHNS CKOIBKEHHUS, BIAXKHOCTD
BO3/lyXd, yJACIbHYIO TEIUIOEMKOCTh BEIIECTBA, yJACIbHYIO TEIUIOTY IUIABICHHS JIbJa, JEKTpHUecKoe comporusieHue, DJIC n BHyTpEHHEE CONPOTHBICHHE HCTOYHHKA TOKA,
MOKAa3aTeN b IPEIIOMIICHHS BEIIECTBA, ONTHYECKYIO CHITy JIMH3BL, AJMHY CBETOBOM BOIHBI, PEACTABILITH PE3yIbTaThl H3MEPEHHUI C YIETOM HX IOTPEIIHOCTEH;

®  npueodumsv npumepvl RPAKMUYECKO20 NPUMEHEHUA (u3uuecKux 3HAHUI: 3aKOHOB MEXaHUKH, TEPMOAMHAMMKH M MIEKTPOAMHAMHUKU B JHEPreTHKE; pa3jIU4YHBIX BUJOB
JJIEKTPOMArHUTHBIX U3IIyYEHUH JUIsl pa3BUTHUSI PaJHoO- U TEJIEKOMMYHHUKAIMiT; KBAHTOBOM (DU3MKH B CO3JIAHUM SAEPHON SHEPTE€THKH, JIa3€POB;

®  GOCHpUHUMGMb U HA OCHOGE NOJIYYEHHBIX 3HAHUI CAMOCMOAMENbHO Ouenugamy WHOOPMALUIO, Coaepxkalylocs B coobmeHusx CMU, HaydyHO-TIOMYNAPHBIX CTaTbsX;
UCnoab306amep HOBble MH(OOPMALMOHHBIE TEXHOJIOTHH Ul MOUCKA, 00pabOTKM W MpenbsBicHUs MHPOpManuu no (U3MKe B KOMIBIOTEPHBIX 0a3ax NaHHBIX M CeTAX (CeTH
WutepHer);
HCIOJIb30BATH NPUOOPETEHHbIC 3HAHUS 1 YMEHHS B IPAKTHUYECKOMH 1esiTeJIbHOCTH U NMOBCEAHEBHOM JKU3HU [IJIA:

eobecneyeHns] 0E30IaCHOCTH JKU3HEEATENILHOCTH B IMPONECCE HCHONB30BAHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPHOOPOB, CPEACTB PAANO- W TEIEKOMMYHUKAIIMOHHOH
CBSI3M;

® aHAJIN3a W OLICHKHU BJIMSIHMS HA OPTaHW3M 4eJIOBEKa U IPyTrHe OpraHU3MBbI 3aTrPSI3HEHHS OKPYKaIOIIEH Cpepl;

® PAIIMOHAIFHOTO ITPHPOIOTIONH30BAHMS M 3aIIUTHI OKPY>KafOIEH CpeIIbl;
OTIpeIeTIeHNsI COOCTBCHHON ITO3UIMH 110 OTHOIICHHIO K 3KOJIOTHYECKNM ITpo0IeMaM U MOBEACHHUIO B IPUP OIHOH cpee.

Kpumepuu u Hopmol oueHok:

Or11eHKa OTBETOB YYaIIUXCS

OreHka «5» CTaBUTBHCS B TOM CiIydae, €ClIM YJalluiics MOKa3blBaeT BEPHOE NMOHMMAaHHE (PU3MYECKON CYITHOCTH pacCMaTpUBAEMBIX SBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB H
TEOpHuil, a Tak e NpaBHJIbHOE OnpejesieHne (U3NYEeCKUX BEIUYUH, MX CJUHHUI] U CIIOCOOOB M3MEPEHHMs: NPABHJIBHO BBINOJHAET YEPTEKH, CXEMbl U TPa(UKH; CTPOUT OTBET 10
COOCTBEHHOMY ILIaHY, COIPOBOXK/IAET paccka3 COOCTBEHHBIMH ITPUMEPAMHU, YMEeT IPUMEHSTh 3HAHUS B HOBOM CHUTYAIMH IIPU BHITIOIHEHNH MTPAKTUYECKUX 3aJaHHUI; MOXKET YCTAaHOBUTH
CBSI3b MEX/Y U3y4aeMbIM M paHee U3yUEeHHBIM, a TAKKe C MaTepHaIoM, YCBOSHHBIM IIPH N3yYEHNH JPYTHX MIPEAMETOB.

OmueHka «4» CTaBUTHCS, €CJIM OTBET YUYEHHKA YJOBJIETBOPSIET OCHOBHBIM TPEOOBaHMSIM Ha OILEHKY 5, HO /JaH 0e3 MCIOJIb30BaHUS COOCTBEHHOT O IIJIaHa, HOBBIX NPHUMEPOB, 0e3
NPUMEHEHHUS] 3HAaHUH B HOBOM CHTYyalllH, 6€3 MCIOJIb30BaHUs CBS3€H C paHee M3yYSHHBIM U MaT€pPHAJIOM, YCBOCHHBIM NPH U3YUYEHUH JpP. MPEAMETOB: €CIIN yJaIIUHCS AOIyCTHII OJIHY
OIMOKY WIIK He OoJree BYX HEJOYETOB M MOXKET MX UCTIPABUTH CAaMOCTOSATENIFHO MIIHM C HEOOJIBIION TIOMOIIBIO YUUTEIS.

OmueHka «3» CTaBUTHCS, €CIM YYaIlWiics NMPaBMIIBHO MOHUMAET (U3MYECKYIO CYIIHOCTH PACCMAaTPUBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCSI OTAEIbHBIE
mpo0esbl B yCBOCHUH BOIPOCOB Kypca, HE MPEMATCTBYIOIINE AaJbHEHUIIIEMY YCBOCHHIO BOIPOCOB IPOrPAaMMHOTO MaTepuana: yMeeT HPUMEHSThH MOJydeHHbIe 3HAHUS MPU PEUICHUU
MPOCTHIX 3aJ]a4 C HUCIOJIb30BAHWEM TOTOBBIX (OPMYII, HO 3aTPYAHAETCS MPHU PEIICHUH 3a/a4, TPEOYIOIUX NMpeoOpa3oBaHus HEKOTOPHIX (GopMmys, JOomycTHs He Oojee OJHOU Tpyooi
omuOKM U AByX HEI04YETOB, He Oosee ofHOI rpy0oi M ogHON HerpyOoi ommOku, He Oosee 2-3 HerpyOBIX OmMOOK, OJHON HErpyOoW OmMOKM M TPEX HEZOUETOB; AOMYCTHI 4-5
HEN0YETOB.

OreHKa «2» CTaBUTCS, €CIIH YYAIMICS HE OBJIAAeN OCHOBHBIMU 3HAHUAMHU M YMEHHUSMH B COOTBETCTBHHU C TPEOOBAHMSAMH MPOTPAMMBI U JIOITY CTHJI OO0JIBIIIe OIHOOK M HEAOUETOB
YeM HEO0OXOIMUMO IS OLICHKH 3.

OueHka «1» cTaBUTCS, €CIIM YYaIUICsl HE IPUCTYIHII K BBIITOJIHEHHIO 331aHUM, 1100 001 00beM HEBEPHO BHIIIOJIHEHHBIX 33JaHuil cocTaBisieT MeHee 1/5 Bceit paboThl.

O1eHKa KOHTPOJIBHBIX M CAMOCTOSTEIbHBIX padoT

KoHTposbHbIE ¥ caMOCTOSTENFHBIE PAa0OTHI cocTaBieHsl B popmare 1A, mosTOMY OCHOBOH JUISl YCTAHOBJIGHHS KPUTEPHEB OLICHUBAHMS SIBIISIIOTCS. KpUTEpUH oneHuBaHus EI'D
1o Gu3uKe.

OneHka «5» cTaBUTCs 32 padOTY, BBIIIOJIHEHHYIO He MeHee 4yeM Ha 90% oT Bcero o0beMa 3aaaHuid.




OueHka «4» cTaBUTCs 32 padOTY, BBINOJHEHHYIO B mpefenax oT 75 1o 89% ot Bcero o0bema 3a1aHui.

OueHka «3» cTaBUTCS, 32 pabOTy, BHIIOJIHEHHYIO B TIpefenax oT 55 1o 74% ot Bcero o0bema 3a1aHui.

OreHKa «2» CTaBUTCSA, €CIH BEIIOJIHEHO MeHee 55% 0T Bcero oobeMa 3aaHuii.

Ouenka «1» cTaBUTCS, €ClI yYalluics He TPUCTYMUI K BHITIOIHEHUIO 3a/IaHUH.

OrieHKa 1a00pPaTOPHBIX PadoT

OreHKa «5%» CTaBUTCS, €CIIH yUYAIIUICS BBINONHSCT paboTy B MMOJHOM 00bEeMe C COOTIOICHIEM HEOOXO0JUMOM MOCIICI0BATCIBHOCTH MPOBEICHHS OMBITOB M U3MCPCHHIA,
CaMOCTOSITENIFHO U paIllMOHAIFHO MOHTHPYET He0OX0oanMoe 000pyI0BaHNE; BCE OTBITHI POBOUT B YCIOBHAX U PEKIMaX, 00ECTICUMBAIOIINX MOTYICHUE IPABIIIBLHBIX PE3YIFTATOB 1
BBIBOZIOB; COOIIOaeT TpeOOBaHUS MPaBMII OE30IIaCHOCTH TPYIa; B OTYETE MPABHIHHO M AKKYPaTHO BBIITOIHACT BCE 3aIMCH, TAOJIHUIIBI, PUCYHKH, YEPTEXKHU, IPa(UKU, BRITHCICHNUS;
TIPaBIJIBHO BEHITIOHSET aHAIN3 MTOTPEITHOCTEH.

OreHka «4» CTaBHUTCS, €CITH BHIIOIHEHBI TPEOOBAHMS K OLIEHKE «5» , HO OBLIO MOITYIICHO /IBa - TPH HeJo4eTa, He 0oJiee 0HOM HeTpy0Ooii OIMOKH 1 OJHOTO HEJ0YETA.

Onenka «3» CTaBUTCS, €CITU paboOTa BEHINIONIHEHa HE IIONHOCTBIO, HO OOBEM BBHIIIOJHEHHOW YacTH TaKOB, IO3BOJISAET IMOJNYYUTHh IIPaBUIBHBIC PE3yNbTATH H
BBIBOJIBI: €CJTH B XOJI¢ TIPOBEIICHISI OTIBITA U M3MEPCHU OBLITU JTOMYIICHBI ONIHOKH.

Onenka «2» CTaBUTCS, €CIU paboTa BBIMOJHCHA HE IOJHOCTHIO U 00BEM BBITOJHCHHON YacTH paOOTHI HE TIO3BOJISCT CICNIATh MPABHIBHBIX BHIBOJOB: CCIIU OTIBITHI,
W3MEpEHUs], BBIYUCIICHUS, HAOIIOACHHSI TPOU3BOIUIINCH HEITPABUIIBHO.

OreHka «1» CTaBUTCS, €CIIM yUYaIIUCs He MPUCTYIIHII K BBITIOJIHCHUIO 3aIaHui, MO0 00Kt 00beM HEeBEPHO BBIMOJHCHHBIX 3aIaHUI COCTaBIsIeT MeHee 1/5 Beeil paboThI.

Orienka GU3MICCKHUX TUKTAHTOB

OreHKa «5» CTaBUTCS, €CIIU yUalllUicsi BEpHO BhInoHseT He MeHee 100% paboTsl.

Omnenka «4» cTaBUTCS, €cIH BEITONHEHB! 0T 70 10 99% paboTs.

Onenka «3» CTaBHUTCS, €CITH OOBEM BBIIOJHEHHOW YACTH COCTaBISET OT 55 10 69 % paboTs .

OueHka «2» craBUTCS, eciu paboTra 00BEM BHINOJHEHHOH 9acTh coctaBiseT MeHee 40 % paboThI .

Omenka «1» cTaBUTCS, €CIH yJAIIUICS He MPUCTYITHI K BEITIOTHECHUIO 3aIaHMUIH.

Bo Bcex ClIy4dasix OCHKa CHUKACTCA, €CJIM YYCHUK HC c06m0/:[an Tpe6OBaHI/IH IpaBujI 0e30IMacCHOCTH rpyaa.

YuebHo - TemaTnyeckuii miian no ¢gusuke B 11 pusnko maremarnyeckoM Kkiaacce B 2021 - 2022 yye6Hom roay.

Paznen IV. TemaTnueckoe niaanuposanue (11 kiaacc)

TEMa COZ[Gp)KaHI/IC YpOKa BI/I,Z[ ACATCIbHOCTH YYCHUKA I[OM.S&,HEIHI/IG I[aTa

Ilo nnany | daxruy

JuiekTpoauHamMuka (56 )
IMocTostHHBII J1eKTpHYecKHii Tok (20 1)

YVI:

PerynsaTuBHBIC yMEHUS — YMETh CaMOCTOSITEIIFHO BBIICIATH IO3HABATEILHYIO [IE)b, YMETh ONPEICISATh MOCICA0BATEIBHOCTD IPOMEKYTOYHBIX IIETICH ¢ YI6TOM KOHECYHOTO
pe3yibTara, COCTaBIATh IDIaH U OMPEACIATh MOCIeIOBATEIFHOCTD ICHCTBHIA, YMETh OCYIIECTBIIATh KOPPEKIIHIO ¥ KOHTPOJIb B IIPOIIECCE OOYUSHHSI, OCYIIECTBISATH KOHTPOJIb B (hopMe
CpaBHEHUSI aITOPUTMA JISHCTBUH C 3aJJaHHBIM 3TAJIOHOM C IIETbI0 OOHAPYKCHHS OTKIOHESHHUH U OTINYUI OT HETO, KOPPEKTHPOBATh U3yUCHHBIE CIIOCOOBI ICHCTBHIA U alTOPUTMOB,
BBIJICJIATh M OCO3HABATh YYAIIUMHCS TO, YTO YK€ YCBOCHO B Kypce (DPM3UKHU H UTO eIIE MOJIC)KUT YCBOCHHUIO, OIICHUBATh KAaYeCTBO U YPOBCHb YCBOCHHS MaTepHala, yMETh OIPEICIITh
MOHATHS, CTPOUTH YMO3AKIIOUCHUS U JeNIaTh BBIBOIBI, (JOPMHUPOBATH IIEJICTIONIAaTaHUE KaK MMOCTaHOBKY Y4eOHOM 3a/1a4d Ha OCHOBE COOTBETCTBHS TOTO, YTO YK€ H3BECTHO H YCBOCHO
YYAIIIMUCS, U TOTO, YTO eIIE HEN3BECTHO, COCTABIIATH IUIAH PELICHUS 3a/1a4l, CAMOCTOSATEIBHO CBEPSTh JICHCTBHS C IEIBI0 M UCTIPABISATH OIMUOKH, BBIITOJIHSITH JCHCTBUS 10




3aIaHHOMY 00pa3Ily, OIIEHUBATh CBOIO PabOTy, CAMOCTOATEIHLHO HCIIPABIIATH OIMUOKH, YMETh OOHAPYKUBATh U (POPMYIUPOBATH YIeOHYIO MpoOieMy, GOpMHPOBATH HABBIKK KOHTPOJISI U
OIICHKH, aJICKBAaTHO OIICHUBATh YPOBEHb CBOMX 3HAHWU M YMCHUH, HAlTH HanboJjee MpOCTO# Croco0 PelICHHUs IKCIIEPUMEHTAILHON 3a/1a491, 0CO3HABATh CaMOro ce0sl Kak JBIDKYITYHOCS
CHUITy CBOETO HAayUYCHHS, CBOIO CIIOCOOHOCTH K MPEOAOJICHHUIO MPEMATCTBUA U CAMOKOPPEKIHS, IUIAHUPOBATh U MPOTHO3MPOBATh PE3Y/bTaT, yMETh PadOTaTh B TPYIIIC U ICIaTh
CaMOIIPE3CHTALNIO

ITo3HaBaTenbHBIC YMCHUS — YMETh OOBSCHATH (PU3NUECKHE SBICHUS, POIIECCHI, CBA3U M OTHOIICHHS B X0 Pa0OThI, YMETh CTAaBUTh U (POPMYIHPOBATh MPOOIEMBI, yCBAUBATh
AJTOPUTM JIEATSILHOCTH, YMETh aHATM3UPOBATh TOJTYYCHHBIC PE3yNIbTAaThl, YMETh OIICHUBATH TOJYUCHHBIC PE3YJbTAThl, YMETh CAMOCTOSATENILHO TUITAHUPOBATh HIIH CO3JIaBAaTh aJlTOPUTM
JieficTBU, 6e30macHO 1 3P PEKTHUBHO UCIOIB30BaTh 1a00paTopHOe 000PYIOBaHKE, IIPOBOIUTH TOYHBIC U3MEPEHUS U a/ICKBATHO HCITOIb30BATh TOTYUYCHHBIC PE3yIbTAThI, YMETh
aHaJM3UPOBATh U CUHTE3UPOBATh 3HAHMUS, BHIBOJUTD CIICICTBUS, YCTAHABINBATH MPUYMHHO- CIICACTBEHHbBIE CBSI3U, CTPOUTD JIOTHUECKYIO 1IENb PACCYKICHUIA, BBIIBUTATD U
000CHOBBIBATH THUIOTE3bI, IPEOOPA30BBIBATH HHPOPMALIMIO U3 OJHOTO BHA B IPYrOif, CO3/aBaTh CXEMATHYECKHE MOJIEIU C BBIICIICHHEM CYIECTBEHHBIX XapaKTEPUCTUK O0BEKTA,
MPUMEHSTH 3HAHUS MMOJYYEHHbIC Ha APYTUX YPOKax, PeliaTh 3aaud pa3indHbIMU CIoco0aMu, yMeTh BbIOUparh Hanbosee 3 (heKTUBHBIC METOIbI PEIICHHS 33/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBHUI, KOHTPOJIUPOBATh M OLIEHUBATH IPOLIECC U PE3YNIBTAThI ACATEIBHOCTH, YMETh CHCTEMHO MBICIIUTbD, CO3/1aBaTh, IPUMEHSITh U MPEe0OPa30BbIBATh 3HAKU M CHMBOJIBI
JUTSL pelliCHUs] YUeOHBIX U [T03HABATENIBHBIX 3124

KoMMyHUKaTHBHBIC YMEHHS — YMETh C JOCTATOUHOU TIOJTHOTOM ¥ TOYHOCTHIO BHIPAXKATh CBOU MBICIIH B COOTBETCTBHU C 3aJ[a9aMHU M YCIOBUSIM KOMMYHHUKAIHH, YMETh

IUIAaHUPOBATh yueOHOE COTPYAHUYECTBO C YUUTENIEM U OJHOKIACCHUKAaMH, KOPPEKTHPOBATh UX JCHCTBHS, YMETh PadOTaTh CAMOCTOATENIBHO U B TPYIIIE, YMETh BBISIBUTH IPOOJIEMY,
MHHIMATHBHO COTPYIHUYATh B IOHMCKE U cOOpe MH(POPMAIMH JUII €€ PEIICHHs, pa3BHUBaTh MOHOJIOTHYECKYIO U IMAIOTHYECKYIO Pedb, Y4aCTBOBATh B KOJUIEKTHBHOM OOCYKICHUH
npobieM, GopMUPOBATH KOHTPOJIb U CAMOKOHTPOJIb MOHSITUH W aJITOPUTMOB

BHeypquaﬂ,qeﬂrenbﬁocrb— Knacrtep no reme «[JomaluHne ANeKTpnyeckne an6opb|», MWHN — MPOEKT No TemMe «I'Ipanu'la 3]'IeKTp06630ﬂaCHOCTI/I B NOBCEOHEBHOM

XKUIHU»
1 Onextpuueckui Tok. Cuiia DneKTprUuecKue 3apspl B ABHKECHUH. CucTteMaTu3upoBath 3HaHus 0 pusu- | § 1, 2; 3agaum Ne 2, 1.09
TOKa OnexTpudecKuil TOK. Y CIOBUS BO3HUK- 4YecKOW BeJTMYUHE Ha mpuMepe cuitbl | 4,5k § 2.
HOBEHMSI 2JIEKTPUUYECKOro Toka. Ha- TOKA;
npasyieHre Toka. Cuna Toka. EnnHuna cuitel | 0OBSICHATH YCIOBUSI CYIIECTBOBAHUS
ToKa. CBSI3b CHJIBI TOKA C HAaIpaBIEHHON 3JIEKTPUYECKOTO TOKA.
CKOPOCTBIO. I10CTOSIHHBIN 3JIEKTPUUECKUI
TOK.
2 Hcroynuk Toka VYcnoBue cyniecTBOBaHMS IIOCTOSIHHOTO TOKa | OOBSICHATH YCTPOWCTBO U TIPHHITHIT §3 4.09
B IPOBOJHMKE. MICTOUHUK TOKA. JIeMCTBUS TalbBAaHUYECKUX
INanpBanngeckuii anement. I/C 3JIEMEHTOB U AKKyMYJISITOPOB;
rajJbBaHUYECKOTO 3JICMEHTA. OOBSICHATH JIEHCTBUS
AEKTPUUYECKOT0 TOKA Ha MIPUMeEpax
OBITOBBIX M TEXHUYECKUX YCTPOMNCTB;
OTIMCHIBATh MEXAHM3M Tiepepacupeie-
JICHUA AJIEKTPUIECKUX 3apsI0B B
raJbpBaHIMYECKOM dJleMeHTe Bombra.
3 HcTtouynuk Toka B Croponnue cuibl. [IBrxeHue 3apsokeHHbIX | OnuchIBaTh 0COOEHHOCTH JIBHXKCHHS § 4 6.09
INEKTPUUYECKON 1enn yacTul B UCTOYHUKE TOKa. DJIC UCTOUHMKA | 3apsHKEHHON YacCTHLBI B AJIEKTPOIUTE
ToKa. ENMHNIA AJIEKTPOABIKYIIEH CUIIBL. HCTOYHHKA TOKA.




3axon OMa AJ1s1 OJTHOPOJHOTO
MIPOBOJHMKA (y9acTKa IIEITH)

3aBHCHMOCTH CHIIBI TOKA B ITPOBOIHUKE OT
MPHUIOKEHHOTO K HEMY HAITPSDKCHHUS.
OpHOponHBIN TPOoBOAHKUK. COMPOTHUBIICHUE
MpPOBOJIHKMKA. EMMHUIIA COMPOTHBICHUSL.
3axon OMa a7 OTHOPOIHOTO TIPOBOIHHKA.

BonpT-amniepHast XxapakTepucTHKa

PaccunTeIBaTh 3HAYEHNS BEINYHH,
BXOIAIIMX B 3aKkoH OMma;
AHAIM3UPOBATH BOJILT-AMIIEPHYIO Xa-

PaKTEPUCTHKY IIPOBOJHUKA.

§ 5;3amaun 2,4, 5
K§ 5.

7.09

IPOBOJIHUKA.
Conpotusnenue npoBoaHuka | ConpoTHBICHHE — OCHOBHAS AJIEKTPH- OOBACHATH IPUINHY BOSHUKHOBEHUS | § 6;3amaun 2,4, 5 x 7.09
YyecKasi XapaKTePHUCTHKa IIPOBOTHHKA. COIIPOTHUBIICHUS B IIPOBOTHHKAX; § 6.
3aBHCHUMOCTD CONPOTUBIICHUS OT I'e0- OOBSICHATH YCTPOWUCTBO M IIPHHIIUIT
METPUYECKUX Pa3MEepOB H MaTepuana JeHCTBHS peocTara;
NpOBOJHUKA. [ MApoAMHAMUYECKAS AQHAITM3HPOBATH 3aBHCUMOCTb COIIPO-
QHAJIOTHS COMPOTHBIICHHS NIPOBOAHUKA. THUBJICHUS IIPOBOJHKKA OT €ro
VY nenbHOE conpotuBieHue. Enunnma YIEIbHOTO CONPOTHBICHHS, IITHHBI
YIETIBHOTO CONPOTHBIEHHUS. PesucTop. MPOBOJHUKA U IUIOIAAHN €ro
MOIEPEYHOT'0 CEYCHHS.
3aBUCHMOCTD yJEIHHOTO 3aBHCHMOCTD YACIHEHOTO CONPOTUBIICHUS AHAIH3MPOBATE 3aBHCHMOCTH compo- | § 7; 3azaun 2,4,5 | 8.09
CONPOTHBIICHHUS TPOBOTHUKOB H NPOBOJHUKOB OT TEMIICPATyPBL. THUBJICHHUS METAJITHIECKOTO K§7.
HOJIYyTIPOBOJJHUKOB OT TemnepaTypHbIil KO3GOHUIHEEHT COPO- NPOBOJHUKA U MOITYIIPOBOTHUKA OT
TeMIIepaTypbl THBJICHHS. Y IeIbHOE COMPOTHBIICHHE TeMIepaTypHl;
noJIynpoBoJHUKOB. CoOCTBEHHAs MPO- pacCUUTHIBATH CONPOTHBICHHE
BOJIMMOCTB MOJIYITPOBOTHUKOB. MPOBOJIHHUKA.
CBepXIpoBoUMOCTh CeepxmpoBoauMocTb. Kpurndeckas §8. 11.09
[IpencraBisTh OTIMYME ABHKCHUS 3a-
temnepatypa. OTIndue IBIKCHUS
PSDKEHHBIX YacCTHUI B TPOBOIHHUKE K
3apsOKEHHBIX YaCTHL B IPOBOIHUKE
CBEPXIIPOBOTHHKE.
CBEPXIIPOBOIHHKE.
13.09

CoennHeHNs IPOBOTHUKOB

TlocnenoBarensHOE coequnenue. OoIee
CONPOTHUBIIEHUE NP MOCIIEA0BATEILHOM
COeJIMHEHUH NMPOBOJHUKOB. [lapaiensHoe
coelMHeHHe. DIIeKTpUUecKasi IPOBOJIUMOCTb
npoBoHUKA. [[pOBOIUMOCTH LM ITpH
napajuieIbHOM COEMHEHUH POBOIHUKOB.
TunpoauHamMugeckas aHAIOTHS

IMOCJICAOBATCIIBHOTO U MAapalJICJIbHOT'O

HWccnenosaTh napasiesibHOE U 1Mocie-
JIOBaTEIILHOE COCAMHEHHUS ITPOBOTHU-
KOB;

MIPEJCTABIATh PE3yIbTATHI
HCCIICIOBAHUI B BHIE TaOJIUIL;
PACCUUTHIBATH TApaMETPHI y4acTKa
LIETIH C MCIIOJIL30BAHHEM 3aKOHA
Oma.

§ 9;3amaum 3,4, 5 k
§9.




CcoeMHEHUH MPOBOTHUKOB. CMEITaHHOE

COeIMHEHUE TIPOBOTHUKOB.

9- Pacuer conpoTuBieHus Pacyer conpoTHBICHUS CMEIIAaHHOTO PaccunTeIBaTH CONPOTHUBIICHHS CME- § 10; 3agaun Ne 2, 4 | 14.09
12 IMEKTPUUYECKUX Lemnei COCIIMHEHUS IPOBOAHUKOB. DJICKTPHYECKHE | IAaHHOTO COCAMHEHHMS MPOBOTHUKOB. | K § 10.
CXEMBI € IepeMBIYKaMu. TOYKH ¢ PaBHBIMH
MOTEHIMAIaMH B JIEKTPHUECKUX CXEMaX.
MocTtuk YHHCTOHA.
12 3axon OMa [T 3aMKHYTO# 3aMKHyTas eMb ¢ OJHUM HCTOYHHAKOM ToKa. | dopmymuposaTh 3akoH Oma mst3a- | § 11 (20 18.09
Henu Hamnpasnenue Toka BO BHELIHEH LienH. MKHYTOM LIETIH; 3aMKHYTOH LerH ¢
3akon OMa /1 3aMKHYTOH IIETIH ¢ OJJHUM HaOII0aTh 3aBUCUMOCTh HECKOIBKIMHI
HCTOYHHMKOM. BHemHee conpoTusieHue. HAINPSUKEHHS HA 3JKAMAX UCTOYHUKA | proqoumneny
BHyTpeHHee conpoTHBIEHNE HCTOUYHHUKA TOKa OT Harpy3KH; ToKka); 3aaua Ne 5
Toka. CHiia ToKa KOPOTKOTO 3aMBIKaHUSI. PAacCUMTBIBATH NAPAMETPBI LETH € HC- | g ],
oJIb30BaHNeM 3akoHa OMa.
13 JlabopaTopHast pabora Ne 2 JlabopatopHas pabota Ne 2 «3yuenne Wzmepste DJIC u BHyTpeHHEE § 11; 3agaua Ne 3 | 20.09
«Mzyuenne 3akoHa OMa amst 3akoHa OMa JUTS TIOJTHOM LIeTH» CONPOTHUBJICHHE UCTOYHHKA TOKA; §11.
IOJIHOM LIETIA» HaOmoaTh 1 00001IaTh B IIpo1iecce
SKCTIEPUMEHTAILHON e TeIbHOCTH.
14 3axon OMa i 3aMKHYTOM 3aMKHyTas Uelb C HECKOJIbKUMU UC- Brinonuate pacueTsl cuibl Toka v Ha- | § 11, 12; 3agaum Ne 21.09
uenu. Pacuer cuiibl Toka u TOYHHMKAaMHU Toka. BcTpeuHoe u coruna- NPSDKEHUN Ha yyacTKax 3JeKTpuye- 2,3,5k§ 12.
HAaIpsDKEHUS B JICKTPHUECKUX COBaHHOE BKJIIOUCHUS MTOCIIE0BATENb- HO CKHX LIeTIeH.
LeTsX COEIMHEHHBIX NCTOYHUKOB TOKa. 3akoH OMa
JUISL IENH C HECKOJIBKUMH NCTOYHHKAMHU
TOKa. PacyeT cuibl TOKa M HaNpsDKEHUS B
IJEKTPUUECKHX LETISX.
15 W3mepenue cuiibl Toka U OnpenensTh UeHy AeAeHUs § 13;3amaum 1, 3,5 21.09
HarnpspKeHUs {udpoBbie 1 aHATOTOBBIE IEKTPHUECKHE amIiepMeTpa 1 BOJILTMETPa; K § 13.
npubopsl AmMnepmerp. Briouenue N3MEpSTh CHILy TOKa M HalpsDKEHHE
ammepMerpa B 1iens. LIyHr. Boastmerp. Ha Pa3IMYHbIX Y4acTKax
BxitoueHne BoIbTMETpA B LETIb. IIEKTPUUECKOI LeTH;
Jlo6aBoYHOE CONPOTHUBIICHHE. paccUMTHIBATh 3HAYECHUS LIYHTA U J10-
6aBOYHOTO COIIPOTUBIICHHUSI.
16 22.09

TennoBoe neiicTBue

PaboTa snexTprudeckoro Toka. 3akoH

Brrancnars paboTy M MOIIHOCTh

§ 14; 3amaum Ne 2,




AJIEKTPUIECKOTO TOKA. 3aKOH Jxoyns-Jlenma. MOITHOCTH 3JIEKTPHU- AJIEKTPUIECKOTO TOKA; 4,5k § 14.
Jxoynsa-Jlenua YeCKOro TOKa. TIPUBOJUTH TIPUMEPHI TEIIJIOBOTO JCii-
CTBHUS TOKA.
17 Ilepenaua 31EKTPOIHEPTHH OT MaxkcumanbHas MOITHOCTb, TIepeaaBaeMast — BrracuaTs ycioBue § 15; 3amaun Ne 2, 25.09
HCTOYHUKA K TIOTPEOHTEITIO notpedurento. [Torepu MoutHOCTH B COTJIACOBAHUS HATPY3KHU H 3,5k § 15.
MOABOSAIINX IPOBOJIAX. HCTOYHHKA.
18 ONeKTpUIECKUH TOK B DNEKTPOIUTHL. DICKTPOIUTHICCKAS — OnncrIBaTh SBICHUE § 16; 3amaun Ne 2, 27.09
pacTBopax M pacIuiaBax Jmucconmanus. DnexTponu3. 3akoH Dapanes. AIEKTPOITUTHICCKOM 4,5k § 16.
3JIEKTPOJINTOB Iocrostanas @apanes. O0beMHEHHBIH JIICCOITHAIINH;
3akoH @apanes. [IpumeHenne >nexTponu3a | — (GOPMYIHPOBATH 3aKOHBI
B TEXHHUKE: TaJIbBAHOCTETHS, Dapages;
rajJbBaHOILUIACTHKA, HJICKTPOMETAIITYPIHs, — IIPUBOJUTH IPHMEPEI
paduHMpOBaHNE METAIIIOB. TIPUMEHEHHS 3JIEKTPOIIN3a B
TEXHHKE.
19 Pemenne 3agau Pacuer conpoTuBiieHHS] CMEIIAHHOTO
COCAMHCHUA IMPOBOJHHUKOB. SHCKTpI/I‘IeCKI/Ie
CXEMBEI C IEPEMBIYKaMU. Touku ¢ PpaBHbBIMU
MOTCHIAJIaMU B 3JICKTPUYCCKUX CXEMaX.
Moctuk YHHCTOHA.
20 KonrpomnbHas padota Ne 2 Kontpossnas paborta Ne 2 «3axon Oma ams — IIpuMeHsTH MOTy4YEeHHBIE 28.09
«3akon OMa J1J1s1 3aMKHYTOi 3aMKHYTOH LIETTH» 3HAHMS K PEIICHUIO 3a/1au.
Lenn

MaruuTtHoe noJe (14 4)

YV

PerynsaTuBHBIE YMEHUSI — YMETh CaMOCTOSTENILHO BBIIEIISATH O3HABATEIBHYIO [€JTb, YMEThH ONPEASIISTh MOCIEAOBATENHLHOCTE IIPOMEXYTOUHBIX 1IeJIel ¢ y4ETOM KOHEYHOTO
pesyibTara, COCTaBIATh IUIaH M ONPEIEISTh TOCIeI0BaTeIbHOCTD ICHCTBHH, yMETh OCYIIECTBISTh KOPPEKIIMIO M KOHTPOJIb B Ipoliecce 00ydeH s, OCYIIECTBISATh KOHTPOIIb B (hopme
CpaBHEHUsI AITOPUTMA JEHCTBHH € 33/IaHHBIM 3TAJIOHOM C IeJIbI0 OOHAPY)KECHHSI OTKJIOHEHHWH M OTIMYHMIA OT HETO, KOPPEKTUPOBATh U3YUEHHbIE CITOCOOBI ICHCTBUI U alNrOpuTMOB,
BBIJICTISITH M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (PHU3MKHU M UTO enié MOIeKHUT YCBOCHHUIO, OLIEHUBATh KaUYeCTBO M YPOBEHb YCBOEHHS MaTepHaia, yMEeTh ONpeesITh
MOHATHS, CTPOUTH YMO3AKITIOUECHHUS U JeNIaTh BBIBOIBI, (POPMHUPOBATH IIEJIETIONIaTaHNe KaK MOCTaHOBKY y4eOHOH 3a/1aui Ha OCHOBE COOTBETCTBHSI TOTO, YTO YK€ H3BECTHO M YCBOCHO
yJamuMucs, 1 Toro, 4To CH_[é HEU3BCCTHO, COCTABJIATH IIAH PEHICHUA 3aJa4M, CAMOCTOATEIIBHO CBEPATH )IeﬁCTBHﬂ C ICJIBIO U UCIIPABJIATH OHJI/I6KI/I, BBITIOJIHATH }ICI‘/}ICTBI/IH 1o
3aJJaHHOMY 00pa3ily, OIlEHHBATh CBOIO paboTy, CaMOCTOSATEIFHO UCTIPABIIATH OMTMOKH, yMETh OOHApyKUBATh U (HOPMYIHPOBaTh yueOHYI0 pobieMy, (OpMHPOBATH HABBIKH KOHTPOJIS U
OIICHKH, aJIeKBaTHO OIIEHUBATh YPOBEHb CBOMX 3HAHWU M YMEHUH, HAaliTH Hanbosee mpocCToil crocod penieHns SKCIIepUMEHTAIFHON 3a/1a91, 0CO3HABATh CaMOTo ce0st Kak JBIDKYITYIOCS
CHITy CBOETO HAy4YEeHHS, CBOIO CIIOCOOHOCTH K MPEOAOJICHHUIO MPETATCTBIA U CAMOKOPPEKIHS, IIAHUPOBATh M IMPOTHO3WPOBATH PE3Y/bTaT, yMETh padoTaTh B TPYIIIE U IeIaTh
CaMOIIPE3CHTALNIO

[To3HaBaTenbHBIE YMEHUS — YMETh OOBSACHATH (PU3NYECKHUE SBICHHS, IPOLIECCHI, CBS3M M OTHOILICHHUS B XOJI€ PaOOTHI, YMETh CTaBUTh U ()OPMYIIUPOBATH IPOOJIEMBI, YCBaUBATh
ANTOPUTM JIEATEIbHOCTH, YMETh aHAIM3UPOBATh IOIYYEHHBIE PE3yNbTaThl, yMETh OLICHUBATh IIOIYUYEHHBIE PE3yNbTaThl, YMETh CAMOCTOSTENbHO IIJIAHUPOBATh WM CO3/1aBaTh AJITOPUTM
JIeicTBHH, Oe30nacHO 1 3P HEeKTHBHO HCITI0IB30BaTh Ja00pPaTOpPHOE 000PYI0OBaHNE, NPOBOIUTH TOYHBIE M3MEPEHHS M /IeKBaTHO MCIIOIB30BATh MOJTYYEHHBIE PE3YJIbTaThl, YMETh




aHAJIM3UPOBATh U CHHTE3WPOBATh 3HAHMSI, BEIBOIUTD CICACTBHUS, yCTAHABINBATH IPUIMHHO- CIIEACTBEHHBIC CBSA3U, CTPOUTD JIOTHUECKYIO IIETIb PACCYKICHUH, BBIABUIaTh U
000CHOBBIBATh TUIOTE3bI, TPEOOPAa30BBIBATH HHPOPMALIMIO U3 OJHOTO BHIA B IPYrOif, CO3aBaTh CXEMAaTHYECKHE MOJIENHU C BBIICIICHHEM CYLIECTBEHHBIX XapaKTEpPUCTUK O0BEKTa,
NPUMEHSTH 3HaHUS MOJTY4YEHHbIE Ha APYTUX YpOKax, peliaTh 3a1aui pa3indHbIMK CIIOCO0aMH, yMETh BHIONpaTh Hanobosee 3G eKTHBHBIE METOIbI PEILICHNS 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHUH, KOHTPOJIMPOBATh M OLICHUBATh IPOLIECC U PE3YNIBTAThl AESTEILHOCTH, YMETh CHCTEMHO MBICIUTh, CO3/1aBaTh, IPUMEHSTh U IPe0OPa30BbIBATH 3HAKH U CUMBOJIBI
JUISL peIlIeHNs] YUeOHBIX U [T03HABaTENIbHBIX 3a/1a4

KoMMyHUKaTUBHBIE YMEHHS — YMETh C JOCTATOYHOH MOJIHOTOH ¥ TOYHOCTHIO BBIPAXaTh CBOM MBICIIH B COOTBETCTBHUHU C 33ladaMU U yCIOBUSAM KOMMYHHKAIIUHU, YMETh
IUIaHWPOBATh y4eOHOE COTPYAHUYECTBO C YUHUTENIEM U OJHOKIIACCHUKAMH, KOPPEKTUPOBATh UX JIEHCTBHS, YMETh pabOTaTh CaMOCTOSITENILHO U B IPYIIIE, YMETh BBIIBUTH IIPOOIEMY,
MHHIMATUBHO COTPYIHHUYATh B ITOUCKE U cOOpe MH(POPMAINH JUIA €€ PEIICHHS, PAa3BHBATh MOHOJOTHYECKYIO U JHAJIOTUIECKYIO Pedb, yYaCTBOBAThH B KOJUIEKTHBHOM O0CYXICHUU
npo6neM, popMHPOBaTH KOHTPOIb U CAMOKOHTPOJIb TIOHATHH U aNTOPUTMOB

BHeypoy4Hasi 4esiTeIbHOCTb — MWHU — NPOEKT No Teme «MarHuTHoe none nnaHeTbl 3emnsa»

21 MarsutHO€E B3auMO/ieiiCTBHE. ITocTostHHBIE MAarHUTHI MarHuTHOE MOJIE. . §17,18. 28.09
Habmonats B3aumozelicTere
MarHuTHOe 1noje CuioBbIe TMHUU MarHUTHOTO OIS, OTBIT
. MTOCTOSIHHBIX MAarHUTOB;
JJIEKTPHUUECKOTO TOKa Opcrena. BekTop MarHUTHON MHIYKIKN.
. HaOJII0AaTh OIBITHI, TOKa3bIBAIOIIIE
HanpasneHue BeKTopa MarHUTHOM
. CYIIECTBOBAHNE MarHUTHOTO TOJIS
uHAyKiyy. [IpaBuna OypaBunka 1 npaBon
BOKPYT IIPOBOJHHKA C TOKOM;
PYKH 11 IpsiMoro Toka. [IpuHnun
MIPUMEHSTH IPaBHIIO OypaBuuKa JJIst
cynepnosunuu. [IpaBuno OypaBunka s
KOHTYPHBIX TOKOB.
BUTKA C TOKOM (KOHTYPHOT'O TOKa).
22 JInHUY MarHUTHON MHAYKLUU JluHnu MarHUTHOW MHAYKIMU. MarautHoe | Onpenenars HarpaBlIeHUE JTUHUI §19. 29.09
noje — BUXpeBoe nosie. ['unoresa Ammnepa. | MarHUTHOM MHAYKIUH, UCTIONb3YS
3eMHOM MarHeTH3M. npaBuiIo OypaBYMKa.
23 JeiictBue MarauTHOrO nojist Ha | 3akoH Amnepa. [IpaBuiio neBoit pyku. Habmronats u uccirenoBath neiicteue | § 20; 3amaun Ne 2, 2.10

IMPOBOAHUK C TOKOM

Moy BeKTOpa MarHUTHOW WHAYKITUH.

EnvHnna MarHuTHOM HHIAYKIUH.

MarHUTHOTO TI0JIS Ha MIPOBOJIHUK C
TOKOM;

HCCIIEI0BATh 3aBUCUMOCTE CHJIBI,
JIEHCTBYIOILIEN Ha MPOBOJIHUK, OT
HATIpaBJICHUS TOKA B HEM H OT
HATIpaBJICHUS BEKTOPAa MarHUTHOMN

WHAYKOHWH.

4,5%§20.

24

Pamka ¢ Tokom B OAHOPOJIHOM

MAarsmMTHOM I10JI€

CI/IJ'ILI, ,HeﬁCTByIOHIHC Ha CTOPOHBI paMKH.

OnHoponHoe MarHuTHOE Moie. Coo-

CTBCHHAs MHAYKIUA. Bpamalomm‘vi MOMCHT.

IIpuHIUMNManbHOE YCTPOUCTBO
3JIEKTPOU3MEPHUTENBHOTO PUOopa 1

DJICKTPOABUTATECIIA.

OOBSICHATH TPUHIUI ASHCTBUS JJIEK-
TPOM3MEPUTEIBHOTO IpHOOpa 1
ANEKTPOJBUraTeNsl IOCTOSIHHOTO
TOKa;

BBINOJIHATH SKCIIEPUMEHT C MOJEIbIO

DJICKTPOABUTATECIIA.

§ 21; 3amaum Ne 2,
4,5x§21.

4.10




25 HeiictBue marauTHoro moist Ha | Cwta Jloperma. HanpaBieHue CruTh § 22; 3amaum Ne 3-5 5.10
JBHDKYIIHECS 3apsiKEeHHBIC Jlopenma. IIpaBuiio neBoit pyku. [lmockue Brruucnare cuny, 1eHCTBYIOIIYIO Ha K § 22.
YaCTHUIIHI TPAaeKTOPUH IBIDKECHUS 3apSHKCHHBIX YaCTHI[ | SJIEKTPHUSCKUH 3apsii, NBIKYIIHHACS
B OJTHOPOIHOM MarHUTHOM TIOJIE. B MarHUTHOM TIOJIE.
26 Macc-cnexrporpad u Macc-cnexrporpad. [Ipuannn m3mepeHus . § 23. 5.10
OOBACHATH MPUHITUIT JCHCTBUSI Macc-
UKIOTPOH Macc 3apsDKEHHBIX YacTull. [IMKIoTpoH.
. crekTporpada 1 UKIOTPOHA.
[IpuHIMNHaTBHOE YCTPOUCTBO IIUKJIOTPOHA.
27 IIpocTpancTBeHHBIE JIBmkeHMe 3apsHDKEHHBIX YaCTHUIL B OJ1- [TpuBOANTH IPHIMEPHI HCIIOTB30BAHUS §24. 6.10
TPAEKTOPUH 3apsHKEHHBIX YaCTUI] | HOPOIHOM MarHUTHOM mojie. OCOOCHHOCTH | 3apsDKEHHBIX YaCTHI] B TEXHUKE.
B MarHUTHOM IIOJIE JIBIDKCHUS 3apsKCHHBIX YaCTHUIl B
HEOJHOPOJIHOM MarHUTHOM TIOJIE.
PagnanmonHsle mosca 3eMiu.
28 Bs3aumonetictBue — HaGunronats u § 25. 9.10
AIEKTPUYECKUX TOKOB aHAJIM3UPOBATH B3aUMO-
OnpIT AMITepa ¢ mapauieIbHBIMHA IPO- JIHCTBUE TBYX
BOJHUKaMH. ETWHIIIA CHITBI TOKA. MapajuieIbHBIX TOKOB.
29 MarsuTtHbI#H DOTOK AHaJIOrus ¢ MOTOKOM KHAKOCTH. ['m- — IIpoBoauTh aHANOTHH § 26; 3amaun Ne 2, 4 11.10
pOIMHAMUYECKas aHAJOTHS ITOTOKA MEXy MOTOKOM XHUIKOCTH | K § 26.
JKUJIKOCTH U MarHUTHOTO TIOTOKA. Y MarHUTHBIM TTOTOKOM;
MarauTHbIH OTOK (MTOTOK MarHUTHOM — BBIYUCJISITH MAaTHUTHBIN MTOTOK.
WHAYKIWH). EqMHAIIIa MATHATHOTO TIOTOKA.
30 OHeprust MarHUTHOTO TOJIS PaboTa cuibl Amriepa npu nepeMerieHnu — Brrauncnsats uHaykTHBHOCTE | § 27; 3amaun Ne 2, 3 12.10
TOKa MIPOBOHIKA C TOKOM B MAaTHUTHOM IIOJIE. KaTyIIKH, SHEPTHIO K § 27.
WHyKTHBHOCTH KOHTYpa ¢ TokoM. Emuanma MarHUTHOTO TIOJIA.
WHIYKTUBHOCTH. DHEPTHS MAarHUTHOTO
noJs. ['eomeTprueckas HHTEpIIpeTaIHs
SHEPTHY MarHUTHOTO TIOJI1 KOHTYypa C
TOKOM.
31 § 28. 12.10

MarsuTHoOe€ T10JI€ B BEIECTBE

JlnaMarHeTHKH, mapaMarHeTHKH, Gep-
pOMarHeTHKH. MarHuTHas: IPOHUIIAEMOCTh

Cpeabl. I[I/IaMaFHCTI/BM. HapaMaFHeTI/BM .

— AHanmu3upoBaTtb
0COOCHHOCTH MarHUTHOTO

110JIs1 B BEUICCTBE.




32 deppomarHeTHsm JlomenHas ctpykrypa. @eppoMarHeTHK BO § 29. 13.10
[TpuBOANTH PUMEPHI HCIOTB30BAHUS
BHEIITHEM MarHuTHOM moiie. OcraTouHas
(eppoMarseTn3Ma B TEXHIIECKUX
HaMarHUYeHHOCTb. [leTns rucrepesuca. .
ycTpoiicTBax.
Temneparypa Kropu.
33 IToaroroBka K KOHTPOJILHOI DUMEHSATH TOy4YEeHHbIC 3HAHUS K pe-
pabdore LICHUIO 3a1a4.
34 KonrponsHas padota Ne 3 KonrponbHast padora Ne 3 «MaruutHoe IIpuMEHAT NOJIy4EHHBIE 3HAHUS K 16.10
«MarauTHoe nome» nojue» peIIeHHIO 3a1ay.

Juekrpomarnerusm (12 v)

YV
PerynstuBHBIE yMEHUS — YMETh CAMOCTOSATEIBHO BBIIEIATE TO3HABATSIILHYIO 11€J1b, YMETh ONPEACIIATH II0CIEA0BATEILHOCTS IPOMEXYTOUHBIX LeJIeH ¢ y4ETOM KOHEYHOTO

pesyiibTara, COCTABIIATh IUIaH U ONPEACIIATE MOCICA0BATEIbHOCTD JEHCTBHIM, yMETh OCYLISCTBIATH KOPPEKIHIO U KOHTPOJIb B IIpoLecce 00y4eHHUs, OCYIECTBIAT KOHTPOIb B (hopMme
CpaBHEHUsI AJITOPUTMA JCHCTBUHN € 3aJaHHBIM 3TaJIOHOM C IIeJIbI0 0OHAPYKEHHS OTKJIOHEHHI U OTIIMYHUI OT HEro, KOPPEKTHPOBATh H3yYEeHHBIE CIIOCOOBI NEHCTBHUI H allrOPUTMOB,
BBIICIIATE M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (PU3UKH U YTO eIIE MOUICKUT YCBOCHHIO, OLICHUBATH KAYeCTBO U YPOBEHb YCBOCHHS MaTepHala, yMETh ONPENeIsTh
HOHATHS, CTPOUTh YMO3AKITIOUSHUS U JIeJ1aTh BEIBOIBI, ()OPMHUPOBATh IIeNeIoNiaraHie Kak MMOCTAHOBKY Y4eOHOI 3a1aud Ha OCHOBE COOTBETCTBHS TOTO, YTO yXKE H3BECTHO M YCBOCHO
yyamuMucs, 1 Toro, 4To emé HCU3BECTHO, COCTABJIATDH IJIaH PCHICHUA 3aJa4u, CAMOCTOATCILHO CBEPATH ﬂeﬁCTBHH C IICJIbIO U UCIIPABJIATH OH_II/I6KI/I, BBIIIOJIHATH I[eﬁCTBPIH 10
3aJJaHHOMY 00pa3ily, OLIEHUBATh CBOIO PA0OTY, CAMOCTOSITEIBHO UCIPABISATh OIIMOKY, YMETh OOHApYKUBATh U POPMYITUPOBATh YUeOHYIO poOieMy, (POPMUPOBATh HABBIKM KOHTPOJIS U
OLICHKH, aJICKBaTHO OLICHMBATh YPOBEHb CBOMX 3HAHMH M YMEHUH, HAWTH Hanboliee MpoCTol criocol pereHuns SKCIepUMEeHTaIBHOM 3a/1a4i, 0CO3HaBaTh CaMOro ce0sl Kak ABHKYIYIOCS
CHJIy CBOETO Hay4eHHMsl, CBOIO CIIOCOOHOCTH K ITPEOJI0JICHHIO TIPEMSTCTBUI U CaMOKOPPEKIUS, TUIAHUPOBATh U IPOTHO3UPOBATH PE3YNbTAT, yMETh paboTarh B IPyIIIE U AeJIaTh
CaMOIIPE3CHTALINIO

[o3HaBaTenbHBIE YMEHUS — YMETh OOBSICHATH (PU3MYESCKUE SBICHHS, TPOLECCHI, CBSI3H M OTHOLICHHS B XO/I¢ Pa0OThI, yMETh CTABUTH U (POPMYIUPOBATH IPOOIEMBI, yCBAUBATD
QJITOPUTM JIeITENbHOCTH, YMETh aHAJIM3UPOBATh IOJyYCHHBIC PE3YyNIBTaThl, yMETh OLICHUBATH IOJYYCHHBIC PE3YyJIBTaThl, YMETh CAMOCTOATEIbHO IUIAHUPOBATh WM CO3aBaTh alTOPHTM
JeicTBui, 6e30macHo 1 3((PEKTHBHO HCIIOIb30BaTh 1a00paTOpHOE 000PYIOBaHUE, TPOBOJUTH TOYHBIC H3MEPEHHS H aJJCKBaTHO HCIIOJIB30BaTh MOJTYyYCHHBIE PE3yIIbTaThl, yMETh
AQHAJM3UPOBATH U CHHTE3UPOBATh 3HAHUSI, BEIBOJHUTD CICICTBHS, YCTAHABIMBATH NPUYMHHO- CJICICTBEHHbIE CBA3H, CTPOUTD JIOTHYECKYIO LIelb PAcCyKACHUH, BBIIBUIaTh U
000CHOBBIBaTh THIIOTE3bI, IPEOOPA30BbIBATh HH(OOPMALIMIO U3 OJHOTO BUJA B IPYTrOM, CO31aBaTh CXEMAaTHIECKHE MOJCIH C BBIICIICHHEM CYILECTBEHHBIX XapaKTePUCTUK 0ObEKTa,
NPUMEHATH 3HaHUS MTOJIYYCHHbIC Ha IPYTHX YPOKaX, peliaTh 3aJa4i Pa3InYHbIMH CIIOCO0aMH, YMETh BBIOHpaTh Hanboee 3 HeKTUBHBIE METO/IBI PELICHHS 33484 B 3aBUCUMOCTH OT
KOHKPETHBIX yCHOBHﬁ, KOHTPOJMPOBATH U OLUECHUBATH MPOLECCC U PE3YILTATHI ACATCIIbBHOCTH, YMETH CUCTEMHO MBICJIUTDH, CO34aBaTh, IPUMCHATH U HpeO6pa3OBLIBaTI) 3HAKHU U CUMBOJIBI
JUTA peIICHU y‘ICGHbIX 1 IIO3HABATCJIbHBIX 3a1a4

KOMMyHI/IKaTI/IBHBIe YMEHUA — YMETH C I[OCTaTO‘IHOﬁ MOJIHOTOM ¥ TOYHOCTBIO BbIpaXaTb CBOU MBICJIM B COOTBETCTBUHU C 3aJa4aMU U YCIOBUAM KOMMYHUKallUU, YMCTh
TUTAHUPOBATH Y4eOHOE COTPYAHNYECTBO C YIUTEIEM H OJHOKIACCHUKAMH, KOPPEKTUPOBATH UX ACHCTBUSA, yMETh pabOTaTh CaMOCTOSTENIHHO U B TPYIINE, YMETh BBIIBUTH IIPOOIEMY,
MHHIMATHUBHO COTPYIHUYATh B IOUCKE U cOOpe MH(GOPMAIMH JUIS €€ PEIICHHs, Pa3BUBaTh MOHOJOTMYECKYIO U THaJOTHYECKYIO peub, yYaCTBOBATh B KOJUIEKTHBHOM O0CYXEHUU
mpo6sem, GopMUPOBATH KOHTPOIIb U CAMOKOHTPOIb TIOHATUH U allTOPUTMOB

BHeypoy4Has AesTernbHOCTb — PUCYHOK Mo Teme «[lonHas cxema npous3BoACcTBa, nepedayn u notpebneHme anekTposHeprum»

35, 36 9/1C B mpoBOJHHUKE, Paznenenue pa3sHOMMEHHBIX 3aps0B B OnuceIBaTh MOJENBHBIN 3KcTIepuMeHT | § 30; 3amaun Ne 4, 5 18.10
JIBOKYLIEMCS B MAarHUTHOM I10J1€ MIPOBOAHUKE, NBMXYILIEMCS B MAarHUTHOM 10 pa3JEeIeHUIO 3apsAa0B B k § 30.
nosne. OJ1C nHAYKINH. MIPOBOJIHUKE, JBIDKYIIEMCS B

MAargiMuTHOM IIOJIC.

37,38 DneKTpOMarHuTHAS WHITYKIIHS DJIeKTpOMarHUTHAsE UHAYKIUS. 3aKOH HaOmronats ssBiaeHue § 31; 3amaum Ne 3, 4 19.10




®dapanes-Makcsemia (3aK0H JIEKTPO-

MarHuTHOH uHIyKIuH). [Ipaswio Jlenna.

AIEKTPOMArHUTHOM WHAYKITUH;
MIPUMEHSTH 3aKOH
AIEKTPOMArHUTHON WHAYKITUH JUIS

penIeHuns 3aaad.

K §31.

39 Cnoco0blI Mmosy4eHus OmnsiTel @apanes ¢ kaTymkamu. OmbIT HaGioxath i 00bscHAT onbiThl Pa- | § 32. 19.10
WHIYKIIMOHHOTO TOKa Dapajes ¢ MOCTOSHHBIM MarHUTOM. pazest ¢ KaTyIIKaMHt U C OCTOSHHBIM
MarHuTOM.
40 Toku 3aMbIKaHUS U Habmronate 1 00BACHITH 20.10
pa3MBIKaHUA Camounaykuus. Omsit ['enpu. JIC ca- BO3HHUKHOBEHHE HHIYKIIMOHHOTO
MOMHIYKIUH. TOKHM 3aMBIKaHHS U Pa3- TOKa IPH 3aMBIKAaHUH M PA3MBIKaHUH
MBIKaHHS. Bpems penakcanum. LeTIH.
41 JlabopatopHas pabota Ne 3 JlabopatopHras pabota Ne 3 «3yueHne Uccnenosats 3aBucumocts IJ1C uH- 23.10
«I3yueHne ABICHUSL SBJICHUSI SJICKTPOMAarHUTHON MHIYyKIHANY. JOYKIMH OT CKOPOCTH ABM)KEHHS IIPO-
JIEKTPOMAarHUTHON WHAYKIIAI BOJIHHKA, €TI0 JUIMHBI 1 MO
BEKTOPa MarHUTHOW MHIYKINH;
HaOmoaTh 1 00001IaTh B IpoLiecce
SKCTIEPUMEHTAILHON e TEIHHOCTH.
42 Hcnons3oBanue Tpaucpopmarop. KoapdumneHt IIpuBoauTE MpUMEpPEI 25.10
AJIEKTPOMarHUTHON WHITyKIIMU TpaHchopmanmu. [ToBsmaromuii u HCTIONIB30BAHMSA HJIEKTPOMAarHUTHOM
TOHIDKAIOLINH TPaHC(HOPMATOPHI. MHJIyKIIUU B COBPEMEHHBIX
DJeKTpOMarHuTHasI HHIYKIUS B TEXHUYECKUX YCTPOHCTBAX;
COBPEMECHHOH TE€XHUKE. 3alNCh U OOBSCHATD NIPUHIIMII JICHCTBHS
BOCIPOM3BEIeHNE HH(OPMALIMH C TTIOMOIIBIO | TpaHC(HOpPMaTOpa;
MarHuTHOM JICHTHI. paccUMTHIBATh HANPSKEHHE TPaHC-
(dopmaTopa Ha BxoJie (BBIXOE).
43 I'enepupoBanye nepeMEHHOTO 9/1C B pamke, Bpalarouieics B 0aHO- 26.10
IIEKTPHUIECKOTO TOKA POAHOM MarHUTHOM Tiosie. I'eHeparop OOBSICHATH NPUHLIUT JCHCTBHUS TeHE-
MEPEMEHHOTO TOKA. paTopa mepeMeHHOT0 TOKa.
44 Ilepenaua anexTposHEprun Ha [ToTepu AMEKTPOIHEPTUH B JIMHUSAX 26.10
O1eHNBATh TOTEPH ANEKTPOIHEPTHH B
paccrosiHne anexTponepenaun. Cxema mepenadn
JUHMSX 3JIEKTPOIIepesadn.
AIEKTPOIHEPTUU TTOTPEOUTEITIO.
45 IMoaroroBKka K KOHTPOJIBLHOM
padore
46 27.10

Kontponsnas pabora Ne 4

KonrponsHas padora Ne 4 «DnexTpo-

HpI/IMeHﬂTL IMOJIYYCHHBIC 3HAHUS K




| (<9HCKTpOMaFHI/ITHa}I HHAOYKOUA MarHuTHast UHAYKOUS. ‘ PpCUICHUIO 3a/1a4. ‘

Ienu nepemenHoro Toka (10 1)

YVI:

PerynsTHBHbIC YMEHUS — YMETh CAMOCTOSTEIILHO BBIIEISATh O3HABATEIBHYIO [[€JTh, YMETh OMPEACIISATh MOCICAOBATEILHOCTD POMEKYTOUHBIX IIeIel ¢ y4ETOM KOHEYHOTO
pe3ynbTara, COCTaBIATh IUIaH U OMPEACIATh MOCISIOBATEILHOCTD ICHCTBHIA, YMETh OCYIIECTBIIATH KOPPEKIIUIO ¥ KOHTPOJIb B IPOIIECCE OOYUCHHMS, OCYIIECTRIIATH KOHTPOJIb B (hopMe
CpaBHECHUSI aJITOPUTMA JICHCTBUH C 3aJJaHHBIM JTAJIOHOM C IIETIbI0 OOHAPYKEHHS OTKJIOHCHHH U OTIHYHUI OT HETO, KOPPEKTHPOBATh U3yUYCHHBIC CIIOCOOBI JICHCTBHIA U aITOPUTMOB,
BBIJICJIATh M OCO3HABATh YYAIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (DM3UKHU U UTO eII¢ MOJICKUT YCBOCHHUIO, OIICHUBATH KaYeCTBO U YPOBCHb YCBOCHHS MaTepHaia, yMETh OIPEICIITh
TOHATHS, CTPOUTH YMO3AKIFOUCHHUS U JICNIaTh BBIBOIBI, (JOPMHUPOBATH IIEJICTIONIAaTaHUE KaK MOCTAaHOBKY YUeOHOU 3a/1a4M Ha OCHOBE COOTBETCTBHSI TOTO, YTO YK€ U3BECTHO M YCBOCHO
YYaIIUMHUCS, U TOTO, YTO CIEé HEM3BECTHO, COCTABIIATH IUIAH PELICHHUS 3a/1a4l, CAMOCTOSATEIIBHO CBEPSTh ACHCTBHS C IICIBIO M UCTIPABIIATH OIMHOKH, BBITOIHSITE JCUCTBUS 11O
3alaHHOMY 00pas3ily, OICHUBATh CBOIO PAa0OTY, CAMOCTOATEILHO UCTIPABIIATH OLIMOKH, yMETh OOHAPYKUBAThH U (HOPMYIHPOBATh yUeOHYI0 pooieMy, (hOPMHPOBATH HABBIKH KOHTPOJIS U
OLICHKH, a[ICKBATHO OLICHMBATh YPOBEHb CBOMX 3HAHWN M YMEHUH, HAWTH Hanboliee MPOCTO CrIoco0 pelIeHns IKCIIEPUMEHTAIBLHOM 331341, 0CO3HABATh CAMOT0 ce0s KaK ABHXKYIIYIOCS
CHJIY CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K MPEOJIOJICHHIO MPEMATCTBUI M CAaMOKOPPEKIIHS, TUIAHUPOBATh U MPOTHO3UPOBATH PE3YNIBTAT, yMETh pabOTaTh B IPYIIINE U ACTaTh
CaMOTIPE3CHTAIINIO

[Mo3HaBaTenbHBIC YMEHUSI — YMETh OOBACHATH (DU3NUECKHUE SBICHHS, MPOLIECCHI, CBA3U M OTHOILCHHUS B XO/I€ PaOOThI, YMETh CTABUTh U (JOPMYITUPOBATH MPOOIEMbI, YCBAUBATH
AJITOPUTM JIESITEbHOCTH, YMETh aHAIU3UPOBATh IOJYYEHHBIC PE3YyIIbTAThI, YMETh OIICHUBATH [TOJYYSHHBIC PE3YIIBTaThl, YMETh CAMOCTOSATENHLHO INIAHUPOBATH WIIK CO3/1aBaTh allTOPUTM
JeUCcTBHH, Oe30macHO 1 3P HEKTHBHO KCITIONIB30BaAThH Ta00paTOPHOE 0OOPYIOBaHUE, TPOBOIUTH TOYHBIC H3MEPEHHS U aICKBATHO MCIIOIB30BATh MOJTYYEHHBIC PE3Y/bTaThl, YMETh
AHAJIU3UPOBATH U CUHTE3UPOBATh 3HAHUA, BBIBOAUTL CIICACTBUA, YCTaHABIUBATh MPUYHNHHO- CJICACTBCHHBIC CBA3H, CTPOUTD JIOTUYECKYIO ILICTIb paccyncg:[eﬁnﬁ, BbIIBUI'aTh U
O6OCHOBI)IBaTI> THUIIOTEC3bI, HpeO6pa30BLIBaTI) I/IH(I)OpMaHI/IIO U3 OJHOI'O BHaa B Z[pyFOﬁ, CO31aBaTb CXCMATHICCKUC MOJCIIN C BBIACJICHUEM CYIICCTBECHHBIX XapaKTCPUCTUK O6’L€KT8.,
NPUMEHSTH 3HaHUS MOJy4YEHHbIC Ha APYTUX YPOKax, peliaTh 3a1au pa3inuyHbIMK CIIOCO0aMH, yMETh BHIOUpaTh Hanobosee 3G eKkTHBHBIE METO/IbI PEILICHNUS 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCHOBHﬁ, KOHTPOJMPOBATH U OLECHUBATH MNPOLECCC U PE3YIbTATHI ACATCIIBHOCTH, YMETH CUCTEMHO MBICIIUTD, CO34aBaTh, IPUMCHATH U HpeO6pa3OBLIBaTI> 3HAKHU U CUMBOJIBI
JJTA peIICHU y‘le6HbIX M IIO3HABATCJIbHBIX 3aaa4

KOMMyHI/IKaTI/IBHbIe YMEHUA — YMETH C Z[OCTaTO‘-IHOﬁ MOJHOTON M TOYHOCTBIO BbIpaXaTb CBOU MBICJIM B COOTBCTCTBUHU C 3aJa4aMU U YCIOBUAM KOMMYHUKallUU, YMCTh
IUIAHUPOBATH Y4eOHOE COTPYAHUYECTBO C YUUTENIEM U OJHOKIACCHUKAMU, KOPPEKTUPOBATH UX JIEHCTBHS, YMETh pabOTaTh CAMOCTOSITENILHO U B TPYIIIIE, YMETh BBISIBUTH MPOOIEMY,
MHUIMATHUBHO COTPYIHUYATH B MOUCKE U cOOpe HH(GOPMAIMH JUIS €€ PEIICHHs, Pa3BUBATh MOHOJIOTMYECKYIO U THAJOTUYECKYIO PeUb, YYACTBOBATh B KOJUIEKTHBHOM O0CYXICHUU
npobiieM, GopMHUPOBATH KOHTPOJIb U CAMOKOHTPOJIb TIOHSTHIA U AJITOPUTMOB

47 Bexkropasie quarpammel gt | [IpeacraBieHne rapMOHHIECKOTO KO- 6.11
OTIMCAHUS MTEPEMEHHBIX TOKOB H neOaHNsI Ha BEKTOPHOM JHarpaMMe. Hcnonp30BaTh METOT BEKTOPHBIX
HaTIPsDHKCHAN MrHoBeHHOE 3HaUeHUE HanpsokeHms. Dasa JarpaMM ISl TPeCTaBICHUS
kosreOannii. HadanpHas a3a xomeOaHMiA. TapMOHHYECKUX KOJICOaHUH.
CrnoxeHne IByX KoleOaHuil.
48 Pesuctop B nenu ne- Cuna Toka B pe3uctope. JlelicTByroiee Brruucnare geicTByromue 3HaueHus 8.11
PEMEHHOTO TOKa 3HAYEHUE CUJIBI IEPEMEHHOIO TOKa. AK- CHITBI TOKA U HATIPSDKEHHUSL.
TUBHOE CONPOTHUBIICHHUE.
49 Konnencarop B nemnu Paspsinka kongeHcaropa. Bpewms pe- Brruucnsate éMKocTHOE § 39; 3agaun Ne 2, 9.11
IIEPEMEHHOI0 TOKa nakcanuu R — C-ueru. 3apsiika KoH- CONPOTHBIIEHHE KOHJIEHCATOPA; 3,5k § 39.
neHcatopa. Tok cmemenus. Marauro- YCTaHABJIMBATh MEXKIIPEIMETHEIC
aneKkTpuueckas uHAyknus. EMxoctHoe CBSI3M (PU3UKH U MAaTEMATHKU TIPH
COIIPOTHBIICHHE. peureHnn rpaduuecKuX 3aaad.

50 Karymika WHIyKTHBHOCTH B WunykTuBHOE conpoTuBieHue. Pasnocru BoIuucnsTe HHAYKTHBHOE § 40; 3amaum Ne 2, 9.11




nenuv rnNCPEMEHHOTO TOKa

(a3 MeXIy CHIION TOKA B KaTYIIKE U
HanpspkeHneM Ha Hell. CpexgHee 3HaUeHHe

MOIITHOCTH IMEPEMEHHOI'0 TOKA B KaTYIIIKE 3a

COIIPOTHUBJICHUC KATYIIKH.

4,5 § 40.

HEPHOI.
ol CB00OOIHBIC TAPMOHUYUCCKUE OHeprooOMeH MeXIy FNEKTPHISCKIM U § 41; 3amayum Ne 3, 10.11
. AHanm3npoBaTh IepepacipeesiCHne
JJIEKTPOMarHUTHBIE KOJIEOAHNsI B | MarHUTHBIM moJsMu. KosreOaTenpHbIi 4,5k §41.
SHEPruy IpH KoJeOaHMsIX B Kojeba-
KoJieOaTeIbHOM KOHTYpe KoHTYp. YacToTa 1 mepuo COOCTBEHHUK
. TEJILHOM KOHTYPE;
rapMOHHYECKUX Konebanuil. opmyna
pacCUNTHIBATH MIEPHO]] COOCTBEHHBIX
TomcoHna. .
TapMOHNYECKUX KOICOaHHH.
52 KonebarenpHbIH KOHTYD B IIeTIH BriHYXI€eHHBIE JIEKTPOMAarHUTHBIE KO- OnuceIBaTh SIBJIEHUE PE30HAHCA,; § 42; 3amaum Ne 3-5 1311
MIEPEMEHHOTO TOKa nebaHus B KoJeOaTeIbHOM KOHTYpE. TIOTy4aTh PE30HAHCHYIO KPUBYIO C K § 42.
Bekropras muarpamma Ui KoJae0aTenbHOTO | MOMOINBIO BEKTOPHBIX THAarpaMM;
KOHTYpa. [ToTHOE cONpOTHBIIEHNE KOHTYpa | HAOJIOAATh OCHIILIOTPaMMBbI
IepeMEHHOMY TOKY. Pe3oHaHc B TapMOHWYECKUX KOJIEOAHUH CHIIBI
KoJsie0aTenbHOM KOHTYype. PezonancHas TOKa B LIETIH;
yacToTa. Pe3oHaHCHas KpuBasl. HCCIIEIOBATh SIBIICHHE
Hcnonp3oBaHue SIBICHNS pe30HAHCA B JIEKTPUUECKOTO PE30HAHCA B
pagOTEXHHUKE. TIOCIIEI0BATEIILHOMN LIETIH.
53 [pumecHsIit moaynpoBoauuk - | CoOCTBEHHAss MPOBOIUMOCTSH MTOYIPO- AHaNMM3UpPOBaTh MEXaHU3MEI §43. 1511
COCTaBHAs 9aCTh DJIEMEHTOB CXEM | BOIHUKOB. MeXaHM3MbI COOCTBEHHON COOCTBEHHOW W MMPUMECHOU
MPOBOJMMOCTH - 3JICKTPOHHAS U ABIPOYHAS. | IIPOBOJMMOCTH MOITYIPOBOIHHUKOB.
[IpumecHast mpoBoaUMOCTE. [lOHOpHBIE 1
akienTopHsle npuMecH. [lomynpoBogHUKH
n- ¥ p-THIIA.
o4 [MomynpoBoxHUKOBHEIH muon | p — n-Ilepexon. O6pazoBaHue ABOHHOTO — OOBACHATH MEXaHU3M § 44. 16.11
3JIEKTPUUECKOTO CIIOS B p — JI-TIEPEXOJIE. OJTHOCTOPOHHEH
3anuparouuii cnoil. Boner-amnepnas NIPOBOJUMOCTH p — JI-
XapakTepucTHka p — n-nepexona. [lomy- nepexona;
MPOBOJHUKOBBIN A10A. Beinpsiminenue — OOBSICHATH IPUHLUIT PAOOTHI
nepeMeHHoro Toka. OnHo- u BBIITPSIMUTEIS.
JIBYXITOJIYIEPHO/THOE BBITIPSIMIIEHHE.
55 Tpansucrop — OOBSICHSITH IPUHIUI PAOOTHI §45. 16.11

n—p —n-up — N — P-TPAH3HUCTOPHI.

Ycunutenu Ha Tpansucrope. Koapdurmment

YCHUITUTEIIS] HA TPAH3UCTOPE.




ycuieHus. ['eHepaTop Ha TpaH3HCTOPE.

56 Konrponbsnast padora Ne 5 Konrponbnast padora Ne 5 «IlepeMeHHbIN — IIpuMeHATH NOTyYEHHBIE 17.11

«HepeMeHHHﬁ TOK» TOK». 3HAaHUA K pCHICHUIO 3a/iaY.

JJleKTPOMArHUTHOE u3ay4denue (48 u)

YV
PerynstuBHBIE yMEHUS — YMETh CAMOCTOATEIBHO BBIIEIATE TO3HABATSIILHYIO 11€J1b, YMETh ONPEACIIATH II0CIEA0BATEILHOCTh POMEXYTOUHBIX LeJIeH ¢ y4ETOM KOHEYHOTO

pe3yabrara, COCTaBIISTh IUIAH U ONPEEIATh TOCIIEI0BaTEeIbHOCTD ICHCTBHN, YMETh OCYIIECTBIATH KOPPEKIMIO U KOHTPOJIb B IIpoOLiecce 00yYeHNUs!, OCYIECTBISATH KOHTPOJIb B hopMe
CpaBHEHUsI AITOPUTMA JEHCTBHH C 33/IaHHBIM 3TAJIOHOM C LeJIbI0 0OHAPY)KEHHSI OTKJIOHEHHUH M OTJIMYHMIA OT HETO, KOPPEKTUPOBATh U3YUEHHbIE CITOCOOBI ICHCTBUI U alNrOpUTMOB,
BBIJICTISITH M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (pHU3MKHU M UTO enié MOIeKHUT YCBOCHHUIO, OLIEHUBATh KaYeCTBO M YPOBEHb YCBOGHHS MaTepHaia, yMETh ONpeaeisTh
HOHSTHUS, CTPOUTH YMO3AKJIFOUCHUS U JIeJIaTh BHIBO/IBL, (JOPMHUPOBATh IieJeToflaraHie Kak MOCTaHOBKY y4eOHOI 3a71auu Ha OCHOBE COOTBETCTBHUS TOTO, YTO YK€ U3BECTHO M YCBOECHO
yyamuMucs, 1 Toro, 4To emé HCU3BCCTHO, COCTABJIATDH IJIaH PEHICHUA 3aJa4u, CAMOCTOATCILHO CBEPATH ﬂeﬁCTBHH C IICJIbIO U UCIIPABJIATH OIJ_II/I6KI/I, BBITIOJIHATH I[eﬁCTBI/IH 10
3aJJaHHOMY 00pa3ily, OLIEHUBATh CBOIO PA0OTY, CAMOCTOSITEIBHO UCIIPABIISATh OIMOKY, YMETh OOHApYKUBATh U POPMYITUPOBATh YUeOHYIO poOIeMy, (POPMUPOBATh HABBIKM KOHTPOJIS U
OLICHKH, aJICKBaTHO OLICHUBATH YPOBEHb CBOMX 3HAHWI M YMEHHUH, HAUTH HanOolee POCTOM CII0Co0 peleH s SKCIIepUMEHTAIbHON 3a1a4H, 0CO3HaBaTh CaMOro ce0sl KaK ABHKYIIYIOCH
CHJTy CBOETO Hay4YeHHsI, CBOIO CIIOCOOHOCTB K MPEOIOICHUIO MPEIATCTBINA H CAMOKOPPEKIHUS, IUIAHUPOBATh U MIPOTHO3HPOBATH PE3YJbTaT, YMETh PabOTaTh B IPYIIIE U JeIaTh
CaMOIIPE3CHTALIIIO

[o3HaBaTenbHBIE YMEHUS — YMETh OOBSICHATH (PU3MYESCKUE SBICHHS, TPOLIECCHI, CBSI3H M OTHOLICHHS B XO/I¢ Pa0OTHI, yMETh CTABUTH U (POPMYIUPOBATH IPOOIEMBI, yCBAUBAT
QJITOPUTM JIeITEIbHOCTH, YMETh aHAJIM3UPOBATh IOJyYCHHBIC PE3YyJIBTaThl, yMETh OLICHUBATH IOJYICHHBIC PE3YJIBTaThl, YMETh CAMOCTOATEIbHO IUIAHUPOBATh WM CO3aBaTh alTOPHTM
JecTBHH, 6e30macHo 1 3P HEeKTHBHO KCIIONIB30BaTh Ja00paTOpHOE 000PYIOBaHUE, TPOBOIUTH TOYHBIC H3MEPEHHS M a/I€KBATHO MCIIOIB30BATh MOJTY4YEHHBIE PE3YJIbTaThl, YMETh
AHAJIM3UPOBATH U CUHTE3UPOBATh 3HAHUA, BBIBOAUTL CIICACTBUA, YCTaHABIUBATDh MPUYNHHO- CJICACTBCHHBIC CBA3H, CTPOUTD JIOTUYECKYIO LICTIb paCCy)KZ[eHHﬁ, BBIJIBUT'aTh U
000CHOBBIBAaTh THIIOTEC3hbI, HpeOGpaSOBLIBaTI) I/IH(I)OpMaHI/IIO H3 OJHOro BHJa B I[pyFOﬁ, CO31aBaThb CXCMATHICCKUC MOJCIIN C BBIACJICHUEM CYIICCTBECHHBIX XapaKTCPUCTUK OG’LeKTa,
NPUMEHSTH 3HAHUS MOJTY4YEHHbIC Ha APYTUX YPOKax, peliaTh 3a1au pa3iMuHbIMK CIIOCOOaMH, yMETh BHIOUpaTh Hanobosee 3G eKkTHBHBIE METO/IbI PEILICHNUS 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCHOBHﬁ, KOHTPOJMPOBATH U OLUECHUBATH MPOLECCC U PEIYILTATHI ACATCIIBHOCTH, YMETH CUCTEMHO MBICIIUTD, CO34aBaTh, IPUMCHATH U HpeO6pa3OBI)IBaTI) 3HAKHU U CUMBOJIbI
JUTA peIICHU A y‘ICGHbIX 1 ITO3HABATCJIbHBIX 3a1a4

KoMMyHHKaTHBHBIE YMEHUS — YMETb C JOCTATOYHOI MOJTHOTON U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH B COOTBETCTBUH C 33/1a4aMH ¥ YCIOBUSIM KOMMYHHUKALMH, YMETh
IJIAHUPOBATh Y4eOHOE COTPYIHUYSCTBO C YYUTEIEM U OJAHOKIACCHUKAMM, KOPPEKTUPOBATh MX NSHCTBHUS, yMETh pab0TaTh CAMOCTOATENBHO U B TPYIIE, YMETh BBISIBUTH IIPOOIIEMY,
WHUIHMATHBHO COTPYIHHYATh B IIOMCKE U cOOpe HH(OpPMAIIMH 1 ee PeIeHHs, Pa3BHBAaTh MOHOJOTHYECKYIO U THATOTHYECKYI0 pe4b, Y4aCTBOBATh B KOJUICKTHBHOM 00CYXICHHH
npoOieM, GopMHUPOBATH KOHTPOJIb U CAMOKOHTPOJIb MOHATHH U aITOPUTMOB

BHeypoyHas 4esTe/bHoCTb — PUCYHOK Mo Teme «[MonHasa cxeMa Npov3BOACTBa, Nepeaayn v noTpebrneHne aNeKTPosSHEPrumny», MUHK — NPOEKT No Teme «Moé 3peHune —
KaK ero coxpaHutb!»

H3nyyeHue u nmpueM 3J1eKTPOMATHUTHBIX BOJIH paauo- 1 CBUY-auana3ona (8 4)

57 DJIeKTPOMAarHUTHBIE BOJIHBI Omneit ['epua. DnekTpoMarHuTHas BOJHA. § 46. 20.11
[IpoBOAUTH aHATOTUHU MEXKAY
M3nydeHue 351eKTpOMarHuTHBIX BOJIH.
MEXaHUYECKUMH H
IInoTHOCTH SHEPTUU IIEKTPOMATHUTHOTO
3JIEKTPOMArHUTHBIMU BOJTHAMU U UX
TOJIS.
XapaKTepUCTHUKAMHU.

58 Pacnpocrpanenue Beryias rapmoHHuecKkas sieKTpomar- Habnronate siBiIeHUE MONSAPHU3ALUN § 47; 3amaum Ne 2, 22.11

3JIEKTPOMAarHUTHBIX BOJIH HUTHas BojiHA. [{n1Ha BoJIHBI YpaBHEHUs JJIEKTPOMArHUTHBIX BOJIH; 3,5k §47.




HAINPSKEHHOCTH 3JIEKTPUIECKOTO TOJS U
WHYKIUs] MAarHUTHOTO TOJIST JUIst Oerymen
rapMoHu4eckoi BosHbl. [lonspuzanus
BoxHEI [1ockocTy nmonsipusannu

3JIEKTPOMArHUTHOMN BOJIHBL. DPOHT BOJIHBI.

Jlyu.

BBIYMCIIATH JJIMHY BOJIH.

59 DHeprusi, nepeHocumast WuTeHcuBHOCTH BOJIHBL [10TOK SHEpTruu u § 48. 2311
CurcreMaTH3UpOBaTh 3HAHUSA O (PHU3U-
ANIEKTPOMArHUTHBIMH BOJIHAMH IUIOTHOCTH TIOTOKA SHEPTUH
. YEeCKUX BEMHYUHAX: TIOTOK SHEPTHU U
JJNEKTPOMArHUTHOM BOJIHBI. VIHTEHCUBHOCTH
. IUIOTHOCTh TIOTOKA SHEPTUH IIeK-
ANEKTPOMATHUTHOMN BOJIHBI. 3aBUCUMOCTH .
. TPOMArHUTHOM BOJIHBI,
MHTEHCUBHOCTHU 3JIEKTPOMATHUTHOM BOJIHBI .
HMHTEHCUBHOCTD 3JICKTPOMArHUTHOM
OT PacCTOSIHHUS JI0 UCTOYHHUKA U3IYyUCHUS U
BOJTHBI.
€ro 4acTOThI.
60 JlaBneHue U UMITYIIbC JlaBneHue 31eKTPOMarHUTHON BOJIHBI. N § 49. 2311
N OOBSICHSTH BO3JEHCTBHE COTHEUHOTO
ANIEKTPOMArHUTHBIX BOJH CBsi311 IaBJICHUS 3JIEKTPOMATHUTHOM BOJIHBI
U3JTyYeHHs] Ha KOMETBI, CITyTHUKH U
C €e MHTEHCHBHOCTHIO. IMITyJIhC
. KOCMHUYECKHE armaparsl;
JNEKTPOMArHUTHOM BOJIHBI. B3anmocssi3u
. OIUCHIBATH MEXAHHU3M JIABJICHHS
UMITYJIbCa 3JIEKTPOMATHUTHOM BOJIHBI C N
. . JNEKTPOMATHUTHON BOJIHBI.
MEPEHOCHUMOH €10 SHEePTHUEi.
61 CreKTp 3JIeKTPOMarHUTHBIX Juana3oH 4acToT. ' paHuIbl AUATIA30HOB r XapaKTepru30BaTh JHAa30HbI JUTHH 2411
BOJIH JUTMH BOJIH (Y9acTOT) CIEKTpa BOJIH (4acTOT) CIIEKTPa JIEKTPOMAr-
JJIEKTPOMATHUTHBIX BOJH U OCHOBHBIE HC- HUTHBIX BOJIH;
TOYHUKHU M3IYYEHHS B COOTBETCTBYIOIINX - Ha3bIBATH OCHOBHBIE HCTOYHUKHU
JIMAna3oHax. U3JTy4EHHs] COOTBETCTBYIOIIUX
JTMaTnia30HOB JJIMH BOJIH (Y4acToT);
- TIPENICTABIIATH JOKJIA/Ibl, COOOIICHHS,
Mpe3eHTaIHH.
62 27.11

Panno- u CBY- BonHEI B
CpEe/ICTBaxX CBS3U.
PannorenedonHnas cBs3b,

paauoBeNIaHue

[puHIUOEB pagrocBs3u. BUasl paguocss3u:
panuorenerpadHas, paguoTenchOoHHAS H
paavoBellaHye, TeIeBUICHHUE,
panuonokanus. Paguonepenaya.
Mopynsiuus nepenaBaeMoro CUrHaia.
AMIUTATYTHAS X 9aCTOTHASI MOJTYJISIITHSL.

HpI/IHIII/IHI/IaJ'ILHaH CXeMa nepeaaTynuka

— OuenuBats poias Poccuu B
Pa3BUTHH PAJUOCBSA3H;

— coOuparh IeTeKTOPHBIN
paAuONpPHEMHUK;

— OCYILECTBIIATh
paauonepenady U pa-
JUOIPUEM.




aMIUTUTYAHO-MOIYJINPOBAHHBIX KOJICOaHMHA.

[Iupuna xanana cBa3u. Paguonpuem.
JerexktupoBanue (MM JEMOMYIISALINA )

curnana. Cxema MmpocTeHmero

pagronpHEMHHKA.
3 v
6 IMoaroroBka K KOHTPOJIBLHOIA [TpumeHsTh NONMy4YeHHBIE
padote 3HAHMS K PEIICHUIO 3a/1au.
64 Kontpomnsras padora Ne 6 KonTtponsHaas padora Ne 6 «3myderne n 29.11
«M3myueHne u npuem MPUEM 3JIEKTPOMArHUTHBIX BOJIH paio- U
ANEKTPOMArHUTHBIX BOJH paguo- | CBU-gmamazonay.
n CBY-aunana3ona»
I'eomerpuyeckas ontuka (18 1)
65 [Npunuun INofirenca. BonHa Ha NOBEPXHOCTH OT TOYEYHOTO — OOBICHITH IPAMOIHHEHHOE §53 30.11
ucroynrka. [lepenoBoif GpoHT BOIHEIL.
. pacIpocTpaHeHHEe CBETa C TOUKU
IIpunnun ['tolirenca. Hanpasnenue
pacnpoctpanenus ¢pponra BosHbI. Hc- 3pCHUA BOJIHOBOU TCOPUH,
10JIb30BaHUeE NpUHLUIA ['toliresca uist
00BSCHEHUS OTPAXKCHUSI BOJIH.
66 Orpaxenue BoIH 3akoH oTpaxkeHus BoJaH. OOpaTuMoCTH — HCCIe0BaTh CBOMCTBA § 54. 3aymaum 3011
. Ne2,3,5x§54
CBETOBBIX JTydel. OTpaskeHHe cBeTa: n300pakeHNs IpeIMeTa B
3epkanbHOe U quddy3Hoe. M300paxkenune IUTOCKOM 3€pKaJe;
IpeaMeTa B INIOCKOM 3epKajie. MHUMoe — CTpOUTH U300pakeHNE
N300paKeHHeE. MIPEAMETa B IIIOCKOM
3epKaie.
67 IIpenomieHue BOJIH [Ipenomnenue. Vcionb3oBaHue MpUHITUIA — HaOmonates npenomnenue u | § 55; 3agaun Ne 2, 4 112
I'olirenca aist 0OBSACHEHUS 3TOTO SBJICHHUS. II0JIHOE BHYTPEHHEE K § 55.
3aKoH NperoMIIeHHUS BOJTH. AOGCOMIOTHBIN OTpa’KeHHE CBETA;
MOKa3aTesb IpesoMieHus cpeapl. ITonHoe — 0OBSICHATH OCOOCHHOCTH
BHYTpEHHEE OTpakeHHE. YTOJI IOIHOTO IPOXOXKICHUS CBETA Uepe3
BHYTPEHHET0 OTpaxkeHus. Vcnonbp3oBanue TPaHHUILy pa3ziena cpel;
MOJIHOTO BHYTPEHHETO OTPaXKEHHS B — CpaBHHBATh SIBJICHUSI
BOJIOKOHHOH OTITHKE. OTpa)XXEHHs CBETA U TOJIHOTO
BHYTPEHHET'0 OTPAXKCHHUSL.
68 Hucnepcus cBera § 56. 412

Hucnepcus cseta. [Ipusma HeroTona.
3aBHCUMOCTH a0COJIIOTHOT'O ITOKa3aTes
HpeHOMHeHI/Iﬂ OT 4aCTOThI CBeTOBOﬁ BOJIHBI.

OOBsCHEHNE SIBICHUS JUCTICPCHU.

HaGmonats auiciepcuio CBeTa;
MIPUBOAUTH T0KA3aTEIbCTBA JJICKTPO-
MAarHUTHOM IPUPOJIbI CBETA;

HCCIIeIOBATh COCTaB OEJIOro CBCTA,




3aBHCHMOCTH BPEMEHH 3aIa3/bl- BAHUS
CBETOBOM BOJIHBI OT aMILJIUTY1bl BTOPUYHOM

BonHEL. HopmanbHas aucnepens.

HaOJII01aTh Pa3JIoKeHHE OEI0TO

CBeTa B CIHEKTP.

69,70 IMoctpoenne n3zo0pakeHUH 1 N3o006pakeHNe TOYSIHOTO UCTOTHUKA. § 57; sanaun Ne 3-5 | 6.12
X0J1a Jlydyel Ipy MpeIOMIICHUU IIpoxoxxaeHue cBera yepes HccnenoBaTh 3aKOHOMEPHOCTH, K § 57.
cBeTa IUIOCKOTIAPAIIETIbHYTO TUITACTHHKY. KOTOPBIM TIO{YNHSETCS SIBICHHE
IIpenominenue cBeTa NpU3MOH. MIPEJIOMIICHHUS CBETA;
IIpenommsiromumii yros npusmsl [Ipuzma CTPOUTH XOJ JIy4el B MJIOCKOIapa-
MIOJTHOTO BHYTPEHHETO OTPAKEHHSL. JIETbHOM ITACTHHE U B TIPU3MaX.
71 KonTtpomsHas pabora Ne 7 KontpomsHas pabora Ne 7 «OtpaxkeHue u [IpuMeHsTh 3aKOHBI OTPAXKEHUS U 7.12
«OTpakeHHe U NPEIIOMIICHHE MPEJIOMIICHHUE CBETAY. TIPEIOMIICHUSI CBETA MIPH PEIICHUN
CBETa» 3azad.
72 JInnzel TI'eomerpuueckue xapakrepucTuku. Jlu- § 58. 7.12
. . Cucremarn3upoBaTh 3HaHUSA 0 pusn-
HEWHOE YBEITMUYCHNE ONTHYECKON CHCTEMBI. .
YeCKOW BETMYUHE Ha TIPHMeEpe
Jlunza. ['maBHast onTHYecKast OCh W TJIaBHAs . .
JIMHEIHOTO yBEINYEHHS ONTHYECKOH
IUIOCKOCTH JIMH3BI. THUIIBI JIMH3.
CHCTEMBI;
CoOuparomiye 1 paccenBaromye JNH3HI.
KIIacCU(UITPOBATH THITHI JINH3.
ToHKas IuH3a.
73 Cobuparoriie THH3bI I'maBHBIH Qokyc coOuparomiei THH3HI. - ITosrygats n300paxenus ¢ momoisto | § 59; 3amaunm Ne 2, 8.12
®okycHoe paccTosiHue. OnTuyeckas cuia coOuparomieii JINH3HL, 4,5k §59.
JIMH3BI. EMWHAIA ONITHYECKON CUJIBL. - CTPOHTH XOJI JIy4ueil B coOuparomieit
OCHOBHBIE JTy4H AJIsI COOMPArOIEeH JINH3HI. JIMH3E;
®doxkanbHas NIOCKOCTD JIMH3BI. - BBIYHCIISATH ONTHYECKYIO CHITY JIMH3BI.
74 N3ob6paxenne mpeamera B Turmbl n300pakeHi: JeHCTBUTEIFHOE H - HaxomuTh rpadmdecku onTHIecKuit § 60; 3amauym Ne 3-5 1112
coOuparomieit JTnH3e MHuMoe. [loniepeunoe yBenuueHrue JTUH3bIL. LEHTP, TJIABHBIH OKYC U (POKYCHOE K § 60.
IMoctpoenne n3o0pakeHuid B coOuparomeit paccTosiHEE COOHMpPAFOIIEH JTMH3HL;
JIMH3E. - CTPOUTH M300paKEHUE NpeIMETa B
JIUH3E.
75 13.12

®dopmyna TOHKOH

coOuparoriei JINH3bI

BriBoa popMyIbl TOHKOW JTHMH3BI IS ABYX
CIIy4aeB: MpeAMET HaXOIUTCs 3a POKYyCOM
muasel (d > F), npeamer HAXOMUTCSE

Mexy muH30# 1 pokycom (d < F).

+ OnpenessiTh BEJTMYHHBI, BXOISIINC B
(hopMyITy TOHKOH JIMH3HI;

F XapaKTePH30BaTh H300paXeHUS B CO-

Ouparomeit TuH3e.

§ 61; 3amaun Ne 3-5
K §61.




XapaKkTepUCTUKH H300paKeHUH B

CcOoOMparoIIMX JINH3AX.

76 PacceuBarolyie TMH3bI I'maBHBIH QOKyC paccenBaromIen JINH3BI. Brrancnares pokycHoe paccrostaue u | § 62; 3amaun Ne 2, 4 14.12
®DOKyCHOE pacCTOSHUE, ONITHIECKAs CHIIa. ONTUYECKYIO CUITY PACCEUBAIOLIEH K § 62.
OCHOBHBIE JTy4yH AJIsl paCCEUBAIOILEH JIMH3bI. | JIMH3BI;
ITocTpoenue xona nydeil B paccenBaroliei CTPOUTH XO[I JIy4eil B paccenBaroliei
JIMH3E. JIVH3E.
77 N3obpaxenne npeamera B N3o06paskeHNe TOYSTHOTO UCTOTHUKA. § 63; 3anaun Ne 2, 4 | 14.12
paccenBaromieii JInH3e [Tomepeunoe yBenmuerne muH3b. @opmyna | PaccunTeiBaTh paccTostHEE OT M300- | K § 63.
TOHKOM pacceuBaroIlei JMH3BbL. paxeHust mpeaMera a0
XapakTepuCTHKH N300pa’keHNs B pac- paccenBaroIeil TMH3BI;
cenBaromeii mmu3e. I'paduku 3aBuCHMOCTH CTPOUTH U300paXKCHUE MIPEAMETa B
f(d) u I'(d). JIHH3E.
78 DOKyCHOE pacCcTOSTHUE I'maBHBIH QOKyC ONTHYECKOI CHCTEMEI. PaccuntriBaTh pokycHOeE paccTosiHue | § 64; 3amava 3 k § 15.12
OINTHYECKasl CUJIa CUCTEMBI U3 DoKycHOE PacCTOSIHNE CUCTEMBI U3 ABYX 1 ONTHUYECKYIO CHITY CHCTEMBI U3 64.
JBYX JIMH3 cobuparomux nuH3. OnTHYeckas cuia JBYX JIMH3;
CHCTEMBI OJIM3KO PACIIONIOKECHHBIX JIMH3. HaXOJWTh rpaMuECKH TITABHBIN
DoKycHOE pacCTOSIHNE CUCTEMBI U3 (OKyC ONTHYECKOH CHCTEMBI U3 IBYX
paccenBaromeii 1 coOuparome JINH3bI. JIVH3.
79 YenoBeueckuil a3 Kak Crpoenue rnaza. Pazpemaromas cno- — AHanm3upoBaTh yCTpoitcTBO | § 65; 3amaum Ne 3-5 18.12
OIITHYECKasi cUCTeMa COOHOCTh I MUHUMAJIBHBIH yToJ 3peHNs OIITHYECKOM CHCTEMBI IT1a3a; | K § 65.
riaza. Akkomojanus. JanbHss n OnrKHSSA — OIIEHMBATh PACCTOSIHUE HaH
TOYKH. PaccTosiHNe HAaMTydIIero 3peHus.. JIY4IIero 3peHus;
JedexTsl 3peHns 1 uX KOppeKuus. — HCCIeNI0BaTh U
AcTHrMaTH3M. aHAIN3UPOBATH CBOE
3peHue.
80 Onrudeckue npruodopsI, Jlyna. Yraosoe yBenuuenue. OnTudeckui — PaccuunTsIBaTh yrioosoe 3amaua Ne 2 k § 66. 20.12
YBEJIMYHUBAIOIINE YTOJI 3pSHUS MHUKpOcKor. OOBEKTHB U OKYIISP. yBEJIMYEHHE JINH3HI,
OnrtuyuecKuii TenecKoI-pedpaxrop. MHKPOCKOIIA M TEJIECKOTIA.
81 Permenne 3ana4 Pemenue 3amay tuna: 4,5k § 64; 4,5k § — CtpouTh H300pakeHU Bamaun Ne 5 k § 62, 2112
66. MPEIMETOB B JTMH3aX U 63.
OIITHYECKUX NPHOOpax.
82 21.12

KonrponbsHas padora Ne 8

Konrponbnas padora Ne 8 «I'eomerpu-

— HpI/IMeHSITL IMOJIYYCHHBIC




«reOMeTpI/I‘-IGCKaH OIITHKa»

YCCKas OITUKa.

3HaHU K pCUICHUIO 3a/iaY.

BoanoBasi ontuka (10 1)

83 Wnrepdepenuns BosH [IprHINT HE3aBUCUMOCTH CBETOBBIX — Omnpenensts ycnoBus §67. 22.12
my4koB. CII0K€HHE BOJIH OT HE3aBUCHUMBIX KOTEPEHTHOCTH BOJIH.
TOYEYHBIX HCTOUYHHUKOB. VIHTEpdepeHms.
KorepenTtHsie Bonnbl. Bpems u anuna
KOTEPEHTHOCTH.
84 B3aumHoe ycunenue u Yca0B1sI MUHUIMYMOB U MaKCUMYMOB IIPU OOBACHATH YCIOBHS MUHIMYMOB H § 68; 3amaum Ne 3-5 25.12
ocnabieHne BOJIH B IPOCTPAHCTBE | MHTEpdepeHny BoiH. ['eomeTprueckas MaKCHMYMOB IIpH HHTEePPEPEHINN K § 68.
pa3HocTH Xoza BonH. MHTepdhepeHnns CBETOBBIX BOJIH.
CHHXPOHHO M3Ty4alOINX HCTOYHHUKOB.
85 WuaTepdepenmus cBeta OmnpiT FOHTra. Crioco6s! morydeHus HaGmiozats naTepdepeniimo caera. § 69. 27.12
KOTEPEHTHBIX HCTOYHUKOB. MIHTEpdepeHIus
CBETa B TOHKHUX IUICHKaX. [IpocBeTieHne
OIITHKH.
86 HAudpakims cera Hapymrenne BomHOBOTO PpOHTA B Cpere. Habmrogates nudpakmnuro cBeTa Ha § 70. 28.12
Judpaknust. Judpaknus cBeta Ha METH. IIEIH ¥ HUTH;
IIpunuun [Nolirenca-Openens. 3oua ONPEAEIISATh YCIOBUE MPUMEHUMOCTH
Openens. YcnoBus TUPpaKIMOHHBIX MIPUOIMKEHUS TEOMETPHUUECKOI
MHHUMYMOB 1 MaKCHMYMOB. OIITHKH.
87 JlabopatopHas pabota Ne 5 JlabopatopHnas pabota Ne 5 «Habnronenue Habmronates uaTEpdEpeHIINIO CBETA 28.12
«Habmonenne natepdepeHimy 1 | uHTEpPEpEeHIMN U ANPPAKIIH CBETA» Ha MBIIBHOM IICHKE U
JTudpakuny cBeTay T(HPAKIMOHHYIO KAPTUHY OT JBYX
TOYEYHBIX NCTOYHHKOB CBETA IIPU
PacCMOTPEHHH UX Yepe3 OTBEPCTHS
Pa3HbIX TUAMETPOB;
000011aTh B Ipoliecce SKCIeprUMeH-
TaJIbHOM JAEATEIHHOCTH.
88 29.12

JudpakimonHas pemerka

Oco6eHHOCTH TU(PAKITMOHHON KapTHHBL.
Hudpakuonnas pemetka. [lepron
PCHICTKH. YcnoBus rnaBHBIX MAaKCUMYMOB 1
MOOOYHBIX MUHUMYMOB. Pa3permatomias

CIOCOOHOCTH TU(PPAKIIMOHHON PEIIETKH.

OnpenensiTe ¢ TOMOIIBIO
TU(GPaKIIMOHHON PEIIeTKN TPAHUIIBI
CHGKTpaHBHOﬁ quCTBPITeHBHOCTI/I
YEJI0BEYECKOTO TJ1a3a,;

NIPUMEHSTh YCIOBHUS

§ 71; 3amaum Ne 3-5
k§71.




I(PPAKIIHOHHBIX MAKCHMYMOB H

MHWHHUMYMOB K PCIICHUIO 3a1a4.

89 Jlabopatopnas pabora Ne 6 JlabopatopHas pabota Ne 6 «3mepenne 3HaKOMUTHCS ¢ ANPPAKIINOHHON pe- 11.01
«3mepeHue JUIMHBI CBETOBOI JJIMHBI cBeTOBOM BOIHBI C TIOMOILBIO IIETKOH KaK ONTHYECKUM MPHOOPOM
BOJIHBI C TIOMOIIBIO Ir(pakIMOHHON penreTKm U C €€ IOMOIIBIO U3MEPUTH UTHHY
IUPPaKINOHHON PEIIeTKI» CBETOBOM BOJIHBI,

HaboaTe 1 00001IaTh B Ipo1iecce

BKCHCpI/IMCHTaHbHOI\/'I JCATCIBHOCTH.

90,91 [ToaroToBKa K KOHTPOJIBHOI [TprMeHSATH MOMyYEHHBIC 3HAHUS K
pabore pELICHUIO 3a71a4.

92 KonrpomnbHas padota Ne 9 Kontponbnas pabora Ne 9 «BoHoBas [TpuMeHsTh NOoNTyYeHHBIE 3HAHUS K 11.01
«BOJHOBas ONITHKA OIITHKAY. PEIICHHIO 33/1au.

KBaHTOBasi Teopus 3J1eKTPOMATHUTHOIO M3JyueHus U BenlecTna (12 )

YV

PerynsTuBHBIC YMEHHUS — yMETh CAMOCTOSITENILHO BBLACIATD II03HABATEIBHYIO L€JIb, YMETh OIPEICIATh HOCIe0BATEILHOCTD IPOMEKYTOYHBIX LeIel ¢ y4€TOM KOHEYHOTO
pe3ylibTara, COCTABIIATH IUTaH U ONPEACIIATE ITOCICA0BATEIbHOCTD JEHCTBHM, YMETh OCYLIECTBIATH KOPPEKIUIO U KOHTPOJIb B IpoLecce 00yUeHNs, OCYILECTBISTE KOHTPOIb B hopMe
CpaBHEHUsI AJITOPUTMA JCHCTBUHN € 3aJaHHBIM 3TaJIOHOM C LIeJIbI0 OOHAPYKEHHS OTKJIOHEHHI U OTIIMYHMI OT HEro, KOPPEKTHPOBATh H3yYEeHHBIE CIIOCOOBI NEHCTBHUI H allrOPUTMOB,
BBIICIIATE M OCO3HABATh YYAIIUMHUCS TO, YTO YXKE YCBOCHO B Kypce (PU3UKH U YTO eIE MOIC)KUT YCBOCHHIO, OLICHUBATH KaYeCTBO U YPOBEHb YCBOCHHS MaTepHala, yMETh ONPENeIsTh
HOHATHS, CTPOUTh YMO3AKITIOUSHUS U JIeJ1aTh BEIBOBI, ()OPMHUPOBATh IIeNeIoNiaraHie Kak MMOCTAHOBKY Y4eOHOI 3a1au Ha OCHOBE COOTBETCTBHS TOTO, YTO yXKE H3BECTHO M YCBOCHO
YYaIIUMHUCS, ¥ TOTO, YTO eI HEN3BECTHO, COCTABIATH IUIAH PEIICHHS 3aJa4l, CAMOCTOATEIBHO CBEPATH NSHCTBHUS C LIEJIBIO U UCTIPABIIATH OLINOKH, BBIIOJIHATH ACHCTBHSA 110
3aJJaHHOMY 00pa3ily, OLIEHUBATh CBOIO PA0OTY, CAMOCTOSITEIBHO UCIIPABISATh OIIMOKH, YMETh 0OHApYXUBATh U GOPMYITUPOBATh YUeOHYIO poOIeMy, (POPMUPOBATh HABBIKM KOHTPOJIS U
OLICHKH, aJICKBaTHO OLICHMBATh YPOBEHb CBOMX 3HAHMH M YMEHUH, HATH Hanboliee MpoCTol criocol pereHns IKCIepUMEHTAIBHOM 3a/1a4n, 0CO3HaBaTh CaMOro ce0sl Kak ABHKYIYIOCS
CHJIY CBOETO HayueHHMsl, CBOIO CIIOCOOHOCTH K ITPEOJIOJICHUIO TIPETSTCTBUI U CaMOKOPPEKIIUs, TIaHUPOBATh M IIPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTaTh B IpyIIE U AeJIaTh
CaMOIIPE3CHTALIO

[To3HaBaTenbHbIE YMEHUS — YMETh OOBSACHATH (DU3NUECKHUE SBICHHS, TPOLIECCHI, CBS3U M OTHOILEHHUS B XOJIe PaOOThI, YMETh CTaBUTh U ()OPMYIIUPOBATh IPOOIEMBbI, YCBAUBAThH
AJITOPUTM JIeITENIbHOCTH, YMETh aHAJIM3UPOBATh IOJyYCHHBIC PE3YJIBTAThl, yMETh OLICHUBATH IIOJYYCHHBIC PE3YJIBTaThl, YMETh CAMOCTOATEIbHO IUIAHUPOBATh WK CO31aBaTh alrOPHTM
JeicTBui, 6e30macHo 1 3(PEKTHBHO HCIIOIb30BaTh 1a00paTOpHOE 000PYIOBaHUE, TPOBOJUTH TOYHBIC H3MEPEHHS H aJJeKBaTHO HCIIOJIB30BaTh MOJTYYCHHBIE PE3yIIbTaThl, yMETh
AQHAJM3UPOBATH U CHHTE3UPOBATh 3HAHUSI, BEIBOJHTD CIICICTBHS, YCTAHABIMBATH NPUYMHHO- CJICICTBEHHbIE CBA3H, CTPOUTD JIOTHYECKYIO LIelb PACCYKACHUH, BBIIBUIaTh U
000CHOBBIBaTh THIIOTE3bI, IPEOOPA30BbIBATh HH(OOPMALIMIO U3 OJHOTO BUJA B IPYTrOM, CO31aBaTh CXEMaTHIECKHE MOJCIH C BBIICIICHHEM CYILECTBEHHBIX XapaKTePUCTUK 0ObEKTa,
NPUMEHATH 3HaHUS MTOJTYYCHHbIC Ha IPYTHX YPOKaX, peliaTh 3aJa4i Pa3IHYHBIMH CIIOCO0aMH, YMETh BEIOHpaTh Hanboee 3 HeKTUBHBIE METO/IBI PELICHHS 33484 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHUI{, KOHTPOJMPOBATh U OLICHUBATh MPOLECC U PE3YIbTAThI ACATEIEHOCTH, yMETh CHCTEMHO MBICIHTbD, CO3/IaBaTh, IPUMEHSATh U MPEOOPa30BBIBATE 3HAKHA M CHMBOJIIBI
JUTA peIICHU y‘IC6HBIX 1 ITIO3HABATCJIbHBIX 3a1a4

KOMMyHI/IKaTI/IBHLIe YMEHUA — YMETH C HOCTaTO‘IHOﬁ MOJIHOTO# U TOYHOCTHIO BbIpaXaTb CBOU MBICJIM B COOTBETCTBHHU C 3aJa4aMU U YCIOBUAM KOMMYHUKallUHU, YMECTh
TUTAHUPOBATH Y4eOHOE COTPYIHNYECTBO C YIUTEIEM H OJHOKIACCHUKAMHU, KOPPEKTUPOBATH UX NEHCTBUSA, yMETh pPab0OTaTh CaMOCTOSTENIHLHO U B TPYIIIE, YMETh BBIIBUTH IIPOOIEMY,
MHUIMATHBHO COTPYIHMYATh B ITOHCKE U cOOpe MH(POPMAIINH [T €€ PeIIeHHsI, Pa3BUBaTh MOHOJOTHYECKYIO U IHATOTHYECKYIO PE€Yb, y4aCTBOBATh B KOJJICKTUBHOM OOCYKICHUH
mpobneM, GopMUPOBATH KOHTPOIIb U CAMOKOHTPOIIb TIOHATHI U allTOPUTMOB

BHeypoy4Has fesTernbHoCTs — KnacTtep no Teme «Buabl poToadekTosy, pedepart no teme «pumeHeHne CnekTpasnbHOro aHanmsa

93 Tennosoe n3nyuenue TemnoBoe n3nyueHue. A6comoTHO yepHoe | POpMyIHPOBaTH KBAHTOBYIO §72. 12.01

TECIO. CHCK’I‘paJ’IBHaﬂ IJIOTHOCTh TUIIOTE3Y HJ'IaHKa, 3aKOHBI TCILIOBOT'O




9HEPreTUIECKON CBETUMOCTH — CIIEK-
TpanbHasi XapaKTEPUCTHKA TETITIOBOTO
W3JTydeHHUS Tena. Y IIbTpaduoaeToBas
katactpoda. Keanrosas rumotesa [Inanka.
3aKOHBI TEMIOBOTO H3TydeHHUsI. DOTOH.

OcHOBHBIE (QI3HUECKUE XapaKTSPUCTHKH

m3nydenus (Buna u Credana-

Bonbsimana)

¢otomna.
94,95 ®ororppexr ®otordp¢ext. Omprter CToNeToBa. 3aKOHBI Habmonats gotoanexrpuaeckuii a¢- | § 73; 3amaun Ne 3-5 15.01
thoroaddexra. KBanrosas teopust (exr; K § 73.
tdoroaddexra. Pabora Brixoma. YpaBHeHne | (GopMyIHpoBaTh 3aKOHEI
OunrmTeitHa 1 potodrddexra. ¢doroaddekra;
3aBUCHMOCTDh KHHETHUECKOI SHEPTUH pacCUNTHIBATH MAKCUMAIBHYIO KHHE-
(hOTO3IEKTPOHOB OT YaCTOTHI CBETA. THUYECKYIO SHEPTHUIO 3JIEKTPOHOB IIPH
¢doroaddekre.
96 Kopnyckymsapro-BonHoBoi | KopmyckynsipHble 1 BOJIHOBBEIE CBOMCTBA [puBOIUTH JOKa3aTeIbCTBA Hammuns | § 74 17.01
JTyanu3m ¢oronoB. KopryckymsipHO-BOITHOBOM Y CBETa KOPIYCKYJISIPHO-BOITHOBOTO
nyanusM. ndpaknys oTAeNbHBIX (JOTOHOB. | AyalM3Ma CBOMCTB,;
aHAIN3UPOBATH OMBIT IO TUPPAKIAN
OTAENBHBIX ()OTOHOB.
97 BonHoBEIE CBOMCTBA YaCTHI] T'unoresa ne bpoins. JyinHa BOJHEL e §75. 18.01
Bpoiinsa. CootHouieHue HeonpeaeneHHocTel | Beiuucisate ayvny BosHbl e bpois
Ieiizen6epra. CooTHOmEHNE YaCTHIBI C N3BECTHBIM 3HAUEHHEM
HEOIIPEe/IeJICHHOCTEH /I PHEPIUU YacTHIBl | HMITYJIbCa.
Y BPEMEHH €€ U3MEPEHHUSL.
98 Crpoenne atoma OmnriT Pesepdopaa. [Tnanerapaas Mmoaens OGcyxaaTh pesysTar ombita Pesep- | § 76. 18.01
aToma. Pa3mep aromHoro spa. ¢dopra.
99 Teopust aroma Boopoaa Ilepseiit noctynar bopa. IlpaBuio §77. 19.01

KBaHTOBaHUs opOuT bopa. DHepreTmdeckuit
CIEKTP aTOMa BOJOPOJa. DHEPreTHUECKHH
ypoBeHb. CBOOO/IHBIE U CBSI3aHHBIC

COCTOSIHUS DJICKTPOHA.

OO6cyxnath GU3NIECKUN CMBICI TEO-
pun bopa;
CPaBHMBATh CBOOO/IHBIC U CBSI3aHHbIE

COCTOSIHUSA DJICKTPOHA.




100 ITornouenue u u3yyeHue Ouneprust noHU3anuu. Bropoii moctynar HccnenoBath TUHEHYATHIA CIIEKTP § 78; 3amaun Ne 3, 5 22.01
CBETa aTOMOM Bopa. Cepun n3mydeHuns atoma BOA0POa. aToma BOAOpO/a; K § 78.
Bunb! usnyuenuid. JInneHyaTslii CHEKTP. pacCUMTHIBATh YACTOTY U JJIMHY
CriekTpaibHBIN aHAN3 M €T0 IPUMECHEHHE. BOJIHBI UCITyCKaeMOTO CBETa IIPH
Iepexoe aToMa 13 OIHOTO
CTallMOHAPHOTO COCTOSTHUA B APYTOE.
101 Jlaboparophas padota Ne 7 JlabopatopHnas pabota Ne 7 «Habnronenue HaG6mronate crutonrHoi u § 78; 3amaya No 4 k 24.01
«HaOmonenue nuHevaToro u JMHEHYATOTO U CILIONIHOTO CIIEKTPOB JIMHENYATHIA CIIEKTPBI UCITYyCKAHMSI; §78.
CIUTIOIIHOTO CIIEKTPOB UCITYCKaHHS» 000011aTh B Ipoliecce SKCIEPHUMEH-
HCITyCKaHUS» TaJIbHOW AEATEIbHOCTH.
102 Jlazep [Iponeccrl B3aMOEHCTBHS aTOMA C §79. 25.01
(oroHoM: mornonienne HoToHa, CHIOH- OOBSICHATH IPUHLUIT ACHCTBUS Jla3e-
TaHHOE U BBIHYXKICHHOE U3IydeHus. Jlasep. | pa;
ITpuniun geiictBus naszepa. Oc- HOBHBIE HaOJroIaTh U3ITyYeHHE JIa3epa U ero
0COOEHHOCTH JIA3€PHOT0 U3JTY4YEHHS. BO3/ICHCTBHE Ha BEILIECTBO.
IIpumeHeHue na3epos.
103 DNEKTPUUECKUN pa3psis B HecamocTosiTenbHbBIN 1 caMOCTOSATENbHBIN OnuceIBaTh NPUHLMI JASHCTBUS MJ1a3- § 80. 25.01
rasax paspsabl. MEHHOTO 3KpaHa, KOHCTPYKIIHIO
BaKyyMHOTO JMO/Ia ¥ TPHOJA.
104 KonrponbsHas padora Ne 10 Konrponbnas padora Nel0 «KBaHToBas 26.01
«KBaHTOBAas TEOPUS TEOpHUs ANEKTPOMArHUTHOTO U3ITy4EHUs [TpuMeHSITh MOJTy4eHHBIE 3HAHUSI K
3JEKTPOMArHUTHOTO U3JIy4EeHHUS BELIECTBAY. PpeILIeHHIo 3a/1a4.
BEIIECTBAY
@u3uka BbICOKHX dHepruii (214)
YVI:

PGFyHSITI/IBHLIG YMEHHUSA — YMEThb CaAMOCTOATCIIbHO BBIACIIATE IO3HABATCIIbHYIO LICJIb, YMCTh OIPEACIIATH MOCICA0BATCIbHOCTD MMPOMEIKYTOUHBIX ueneﬁ (¢ y‘léTOM KOHCYHOI'O
pe3yibTara, COCTABJIATD IJIaH U ONIPEACIIATH MOCJICA0BATCIbHOCTD HCﬁCTBHﬁ, YMETH OCYHIECTBJIATEL KOPPEKI MO U KOHTPOJIb B IIPOLIECCE O6y‘{€HI/I$I, OCYHICCTBJIATH KOHTPOJIb B (I)OpMe




CPaBHEHUSI aITOPUTMA JEHCTBHH C 3alaHHBIM 3TAJIOHOM C LENIbI0 OOHAPYKECHHS OTKJIIOHEHHUH M OTIMYHUH OT HETO, KOPPEKTUPOBATh U3YUEHHBIE CIIOCOOBI AEHCTBUI U aNrOPUTMOB,
BBIJICTISTH M OCO3HABATh YYAIIUMHUCS TO, YTO YK€ YCBOCHO B Kypce (PHU3MKHU M YTO enié MOIEKHUT YCBOCHHUIO, OLIEHUBATh KaYeCTBO M YPOBEHb YCBOCHHS MaTepHaia, yMETh ONpeIeisTh
HOHSTHUS, CTPOUTH YMO3AKJIFOUCHUS U JIeJIaTh BHIBO/IBL, (JOPMHUPOBATh IEJeTojlaraHie Kak MOCTaHOBKY y4eOHOI 3a71auu Ha OCHOBE COOTBETCTBHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO
YYaIMMHCSI, ¥ TOTO, YTO €llé HEN3BECTHO, COCTABIIATH IUIaH PELICHUS 33/1auH, CAMOCTOSITENILHO CBEPSTH AEHCTBHUS C EIIbI0 U HCTIPABIIATH OIIMOKH, BHIIIOJIHATH AEUCTBHUS 110
3aJJaHHOMY 00pa3Ily, OLIEHUBATh CBOIO PAabOTY, CAMOCTOSITEIBHO UCIIPABISATh OIUOKY, YMETh 0OHApYXUBATh U POPMYITUPOBATH YUeOHYIO poOeMy, (POPMUPOBATh HABBIKM KOHTPOJIS U
OLICHKH, aJICKBaTHO OLICHMBATh YPOBEHb CBOMX 3HAHWH M YMEHUH, HAWTH Hanboliee MpoCTol criocol pereHns SKCIepUMEeHTaIBHOM 3a/1a4i, 0CO3HaBaTh CaMOro ce0sl KaK ABHKYIYIOCS
CHJIy CBOETO Hay4eHHMsl, CBOIO CIIOCOOHOCTH K ITPEOJI0JICHHIO TIPENATCTBUI 1 CaMOKOPPEKIUS, TIAaHUPOBATh U IIPOTHO3UPOBATH PE3YNBTAT, yMeTh paboTaTh B IPyIIIE U AeIaTh
CaMOIIPE3EHTALNIO

ITo3HaBaTenbHBIE YMEHUS — YMETh OOBSACHATH (PU3NUECKHUE SBICHUS, IPOLIECCHI, CBA3M M OTHOIICHHMS B XOJE PAOOTHI, yMETh CTaBUTh M (DOPMYIHPOBATH MPOOIEMBI, yCBAUBAaTh
ANTOPHUTM JIEATEIbHOCTH, YMETh AHAITM3UPOBATh IOTYYEHHBIE PE3YNBTAThL, YMETh OLICHUBATh IIOIYYEHHBIE PE3YNBTATHI, YMETh CaMOCTOSATENbHO IIIIAHUPOBATh WM CO3/aBaTh aJITOPUTM
JeicTBHH, 6e30macHO 1 3P HEeKTHBHO MCIIOIB30BATh Ta00PaTOPHOE 0O0PYAOBAaHNE, IPOBOIUTH TOYHBIE M3MEPEHHS U aI€KBAaTHO MCIIOIb30BATh MOJTYUEHHBIC PE3YIbTaThI, YMETh
AHAIIM3UPOBATh ¥ CHHTE3UPOBATh 3HAHUS, BEIBOAUTH CIEICTBHS, yCTAHABINBATD IPUYHHHO- CIIEACTBEHHBIE CBSA3H, CTPOUTH JIOTHUYECKYIO LIENb PACCYKICHUHN, BEIIBUTATh U
000CHOBBIBATh TUIIOTE3bI, IPEOOPA30BBIBATH HHPOPMALIUIO U3 OJHOTO BHIA B IPYrOif, CO3aBaTh CXEMAaTHYECKHE MOJIENU C BBIICIIEHHEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa,
NPUMEHSTH 3HaHUS MOJY4YEHHbIC Ha APYTUX YPOKax, peliaTh 3a1au pa3iMyHbIMK CIIOCO0aMH, yMETh BbIOMpaTh Hanbosee 3G eKTHBHBIE METO/IbI PEILICHNUS 3324 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHU, KOHTPOJIMPOBATh M OLIEHUBATh IPOLIECC U PE3yNIbTAThl ACSTEILHOCTH, YMETh CHCTEMHO MBICIUTh, CO3/1aBaTh, IPUMEHSTh U IPe0OPa30BbIBATH 3HAKH U CUMBOJIBI
JUIS pelIeHns y9eOHBIX U II03HABaTEeIbHBIX 3a/1a4

KoMMyHUKaTHBHBIE YMEHHS — YMETh C JOCTATOYHOHN IMOITHOTONW M TOYHOCTBIO BBIPAXaTh CBOM MBICIIH B COOTBETCTBUH C 337a4aMU U YCJIOBUAM KOMMYHHMKALIUHU, YMETh
IUIAaHUPOBATh yueOHOE COTPYAHUYECTBO C YUUTENIEM U OJHOKIACCHUKaMH, KOPPEKTHPOBAaTh UX JCHCTBHS, YMETh padOTaTh CAMOCTOSITEIBLHO U B TPYIIIE, yMETh BBISIBUTH IIPOOIIEMY,
MHHIMATHBHO COTPYIHUYATh B ITOUCKE U cOOpe MH(POPMAINH JUISA €€ PEIICHHS, PAa3BHBaTh MOHOJOTHYECKYIO U JHAJIOTHIECKYIO Pedb, yYaCTBOBATH B KOJUIEKTHBHOM O0CYXICHUU
npo6neM, popMHPOBaTH KOHTPOJIb U CAMOKOHTPOJIb HOHSTHI 1 aJTOPUTMOB

®u3uka aroMHoro sigpa (13 u)

105 CocTaB aTOMHOTO s1pa IIporon u HeUTPOH. [IpOTOHHOHEUTPOHHAS § 81; 3amaum Ne 2, 29.01
Mojen siapa. M3oronuu CunbHOE OnpenensaTs 3apsI0BOE€ U MACCOBOE 3,5k § 8l1.
B3aUMO/IeHICTBHE HYKJIOHOB. YHCII0 aTOMHOTO s[/Ipa Mo Tabiuie
KoMmnToHOBCKas yTHA BOJIHBI YaCTHUIIHL. Menzeneesa.
Cocras u pasmMep siapa.
106, DHeprus CBsI3U HYKJIOHOB B YaensHas SHEPTHUS CBSI3U. 3aBUCHMOCTH BrranciaTe 3HEpruro cBA3M HYKJIOHOB | § 82; 3amaum Ne 2, 31.01
107 spe YIEIbHOM HEPTUH CBSA3M HYKJIOHA B SIAPE OT | B AJIPE€ U SHEPTHUIO, BBIACISIONLYIOCS 4,5k § 82.
MaccoBoro yucia. CHHTE3 U IeJICHHue siep. IPU SIIEPHBIX PEaKIUsIX.
108 EcrecrBennas pa- PannoaxtuBHOCTE. BBl pailOaKTUBHOCTU: [ BBIYMCIATH SHEPTHIO, § 83. 1.02
JTNOAKTUBHOCTh €CTECTBEHHAS M HCKYCCTBEHHAsI. BBIJICISIONTYIOCS TIPU
PagmoaktuBHbIM pactan. Anbda-pacnan. PaavoaKTUBHOM paclae;
Oueprus pacnana. bera-pacnaa. ['amma- BBISIBJISITH IPUUMHBI €CTECTBEHHON
W3ITy4eHHeE. PaANOAKTHBHOCTH .
109, 3aKoH pajiuOaKTUBHOTO ITepuon momypacnana. 3aKOH paloaK- OmnpenemnsiTh Mepuo Modypacmaia § 84; 3amaum Ne 3-5 1.02
110 pacnazaa THBHOTO pacraja. AKTHBHOCTH Pajifo- PaaroaKTUBHOTO DJIEMEHTA,; K § 84.
AKTUBHOTO BeIIeCTBA. EMMHNIIA aKTUBHOCTH. | CPABHUBATh AKTHBHOCTH Pa3IMYHBIX




PaanoaxkTuBHbIM pacnan.

BCIICCTB.

11 HUckyccTBenHnas pa- Jenenue sinep ypana. Llennas peakuust OmnpenemnsaTs MPOAYKTH SACPHOI § 85. 2.02
JTIUOAKTUBHOCTh neneHus. CKOPOCTH IETTHON PEaKIUH. peaxkuyy OeIeHHs;
KoadpduumenT pasmMHOKeHNST HEHTPOHOB. OLICHUBATh SHEPIETUUECKUM BBIXOJ
CamonoaaepKUBAIONIASACS PEAKINS JSCHNS | U PEaKIMU JENCHNS, KPUTHIECKYIO
snep. Kputuueckas macca. Kpurnueckuii maccy 2oy,
pa3Mep aKTUBHOW 30HBI.
112, Hcnonp3oBanue s3HEprumn SAnepusrit peaktop. OCHOBHEIEC 37IEMEHTHI . § 86. 5.02
113 AHanu3npoBath MPOOIEMBI IAESPHON
neneHus siaep. SAnepHas ANEPHOTO PEaKTOpa M MX Ha3HAUCHHE.
6e3omacuoctu ADC;
JHEPreTHKa AromHas snexrpoctannus (ADC). .
OIMCHIBATh YCTPOMCTBO M MPUHIIUI
MomHocTH peaktopa. Anepras 6e3- .
nericteust ADC.
ornacHocTd ADC.
114 TepMosiiepHbIi CUHTE3 TepmosnepHsie peakuun. Peakys cuare3a | OLEHUBATh MEPCIEKTUBBI Pa3BUTUSA § 87. 7.02
JeTKux saep. TepMosiiepHbIil CHHTES. TEPMOSZICPHON YHEPTETHKH;
VYpasisieMblil TEpMOSIIEPHBINA CUHTES. CPaBHMBATh YIPABIIIEMBbII
TEPMOSICPHBIA CHHTE3 C
YIPaBISIEMBbIM JICJICHUEM SEP.
115 Aneproe opyskue YcnoBue BOSHEKHOBEHH HEYNPABIAEMON CpaBHUBATh KOHCTPYKIMU U IPHHLIUI § 88 8.02
LEMHOM peaKkuuu AeJeHus saep. AToMHas JIEHCTBUS ATOMHOU U BOJOPOIHOM
6om0a, ee MPUHIMNHAIbHAS KOHCTPYKIIHSL. 60M0.
TpoTtunoBslil 5kBUBaneHT. BogopogHas
(TepmosinepHast) bom0Oa, ee
NPUHIUITHAIbHAS KOHCTPYKIHSL.
116 JlabopatopHas padoTta Ne8 JlabopatopHnas paboTta Ne8 «3yueHune 3HaKOMUTHCS C METOJIOM 8.02
«/3yueHne B3anMoJEHCTBHS B3aUMO/ICHCTBUSI YaCTHI U SIAEPHBIX BBIYHCIICHUS yJIEBHOTO 3apsaa
YaCTHI] U SACPHBIX peakuuii (1o peakmuii (o GoTorpadusiv) 4acTUIBI IO oTorpaduu ee Tpeka;
¢dororpadusm) » U3MEpSITh M 00001IaTh B Iporiecce
SKCHEPUMEHTAIBHON JESITENbHOCTH.
117 Buonornueckoe gencreue BoznelicTBre paguoakTHBHOTO U3ITyUYEHUS OnuceIBaTh JENCTBHE § 89. 9.02

PaanOaAKTUBHBIX I/ISHy‘IeHI/Iﬁ

Ha BemlecTBO. Jl03a IOTJIONEHHOTO
n3Ty4eHus u ee equanna. Koagourment
OTHOCHTEIIFHOW OHOJIOTHYECKOiT
AKTUBHOCTH (K03 (HUIMEHT Ka4ecTBa).

DKBHUBAJIEHTHAS 1034 MOTJIOMIEHHOTO

PaaoaKTUBHBIX U3ITy4YeHUN
pa3ITUYHBIX TUTIOB HAKUBOK
OpTaHu3M;

0OBSICHITH BO3MO)KHOCTH

HCIOJIB30BaHUA paIOAKTUBHOTO




W3IIy4eHUs U ee eauHuIa. EcrecTBeHHbIN
paauanroHHbIN GoH. BKitan pa3mmaHbIx
HCTOYHHUKOB HOHIM3UPYIOIIETO H3TydCHHS B

€CTEeCTBEHHBIH panuaIoHHbIH (QoH.

N3JIYYCHUSA B HAYUYHBIX

HCCIICAOBAHUAX U HA ITPAKTUKE.

DJieMeHTapHble YacTulbl (8 )

118, Knaccuduxarms OnemenrapHas yactua. Oyngamenrtansabie | Kimaccudumuposars sneMeHTapHBIE § 90. 12.02
119 3JIEMEHTAPHBIX YaCTHI yactunel. @epmuons! n 0030Hb!. [IprHIND JacTHIBI Ha ()ePMHOHBI 1 OO30HBI,

[Taymu. Pactnipenenenue pepMHOHOB 110 JaCTHIBI M AaHTUYACTUIIBI.

9HEPTEeTUIECKUM COCTOSHHSM.

Antnyactuip!. [IpuHImn 3apsimoBoro

conpsxenus. [Ipoueccel B3au-

MOIIPEBPAIIEHNS YaCTUI]: AaHHUT WIS 1

POXKICHNUE MTapHl.
120 Jlerrons! kak QyH- AJIpOHBI U TeNTOHBIL. JIENTOHHBIN 3apsia. §91. 14.02

JTaMEHTAJIbHBIC YaCTHIIBI 3aKOH COXpaHEHHS JICTITOHHOTO 3apsia. Kiaccudumuposars sneMeHTapHbIE

Craboe B3anMoAeHCTBUE JIEH- TOHOB. YaCTHUI[Bl Ha YaCTHUIIBI, YUACTBYIOIINE

[epenocunku cnadoro B3anMoICHCTBHSA - B CHUIbHOM B3aUMOJICHCTBUU U HE

BUpTYyaJIbHBIE YacTHIBl. bera-pacnarn c Y4YacTBYIOIIHE B HEM.

ydacTueM pomMexyrogHoro W~-6030Ha.
121 Knaccudukanus u ctpykrypa Knaccudukanus axporHos. Me3oHbI 1 KnaccuduiupoBats aipoHBI U HX §92. 15.02

a/IpOHOB 6apuonsl. [Tonrpynmsl 6apHoOHOB: HYKJIOHBl | CTPYKTYpPY;

U runepossl. CTpyKTypa aJpoHOB. XapaKTepU30BaTh ApOMAaTHI KBAPKOB.

KsapxoBast runoresa . Kapku u aHTHKBap-

KU. XapaKTepUCTHKH OCHOBHBIX THIIOB

KBapKOB: CITHH, SJIEKTPUYECKUH 3aps,

0GapHOHHBIH 3apsil. 3aKOH COXpaHEHHS

GaproHHOTO 3apsiia. ApoMar.
122 B3aumoneiicTBue KBapkoB LIBet kBapkoB. LIBeToBoii 3apsy - xa- § 93 (mo 15.02

. [TepeuncisiTe IBETOBBIE 3apsi/Ibl KBap-
paKTepUCTUKA B3aUMOJIEUCTBUS KBAPKOB ¢dyHnamen-
Ko TaJIbHBIX YaCTHULL).

123,12 ®DyHAaMeHTaIbHbIE YaCTULBI DyHAaMEHTaIbHbIE YaCTULBI: KBAPKU U §93. 16.02
4 Knaccudumnuposars rir00Hsl;

nentoHsl. KBapko-1enTtoHHas CHMMETpHSI.
®dyHIaMeHTaIbHBIE YacTHIIBIL, 00pa3ylomue
Bcenennyro. Tpu nokoneHust

(hyHIaMeHTaIBHBIX YacTull. B3au-

paboTaTh ¢ TEKCTOM y4eOHHKA U
MIPECTABIATh HHPOPMAIIUIO B BUJIC

TaOJIHIIBI.




MOJIEHCTBHE KBAPKOB. [ IIOOHBI.

125 KonTponbnas padora Ne 11 KonTtponsHas padora Nell «Dusuka [IpuMeHsITh MOy4eHHbIE 3HAHUS K 19.02
«®Du3MKa BBICOKUX SHEPTUN» BBICOKHMX YHEPTHII». PELIEHHIO 3a/1aY.
DJieMeHThI acTpodusnku (8 1)
IBosonusi Beenennoii (8 1)
126 Crpykrypa BeenenHnotit, ee ACTpOHOMHYECKHUE CTPYKTYPHI, X cpeqanii | Mcnonp3oBaTs IHTEpHET M1 TONCKa §94,95. 21.02
pacmpenue. 3akoH Xab0ma pa3mep. [IpumepHOe gncIio 38e31 B n300pakeHI aCTPOHOMUIECKUX
lanmakTrke. Pazoeranne ragakTuk. 3aKoH CTPYKTYp; TOACHATH (PU3HICCKHIA
Xab06ma. KpacHoe cMemneHne CTieKTpadbHBIX | CMBICT ypaBHeHHS OpuaMaHa;
muHuil. Bospact Beenennoil. Monens BECTHU AUAJIOT, BBICIYLLINBATh
O®punmana. Kputndeckas IIoTHOCTD OIITOHEHTA, y4acTBOBATH B
Bcenennoi. JUCKYCCHH.
127 KocMmonornyeckas moaens Bonpmioit B3peiB. OCHOBHBIE IEPUOABI § 96. 22.02
panHeil Beenennoil. Opa spommonun Beenenno. Kocmonoruueckas Kitaccuduimposaths nepuo sl 3BOIO-
HA3JIYy4YEHUs Mozenb bonbuioro B3peiBa. [lnan- koBckas nuu BeeneHHol.
snoxa. Bemectso B panHeil BeeneHHol.
128 Hyxneocunres B panHel JloMuHMpOBaHUE H3ITydeHH. Dpa HyK- §97. 22.02
. [TpumenaTs GyHIaMEHTANIBHBIC 3aKO-
Bcenennoit neocunresa. OOpa3oBaHIe BOJIOPOIHO-
. HBI (GU3HUKA K OOBSICHEHHIO TIPHPOIBI
TeMeBON TIa3MBL. Dpa aTOMOB. PenmnkToBoe .
KOCMHYECKIX O0BEKTOB H SBJICHUH.
U3JTy4CHUE.
129 O6pazoBanue act- AHU30TPOMHS PETUKTOBOTO M3ITyUCHHS. BricTynats ¢ qokIazaMu U npe3eH- § 98. 26.02
POHOMHUYECKUX CTPYKTYP OO6pa3zoBaHre CBEPXCKOIUICHUH TaJIaKTHK. TaIusIMu 00 00pa30BaHUU
O6pa3oBaHue SIUTUITHIECKUX U SJUTANITHYECKHUX U CIIUPATbHBIX
CIIUPAJIBHBIX T'aJIaKTHUK. Bo3nukHoBeHue TaJIaKTHUK.
3Be3x. TepMosaepHBIe peakuy - UCTOYHHUK
sHeprui 38e3/1. IIpoTOH- IPOTOHHBIN HUKIL
130 OBOIOLHUs 3BE3( DBOJIOIKS 3BE3/1 PA3IMYHON MacChI. §99. 28.02
. . . OreHnBaTh BO3pacT 3Be3] 110 MX
Kopuunessrtit n 6emprit kapnuk. KpacHsrit
Macce;
TUTAHT U CBEPXTUTAHT. HnaHeTapHaﬂ
o CBA3BIBATH CUHTE3 TAXKECIIbIX DJICMCH-
TyMaHHOCTb. HeliTpoHHas u cBepXHOBas
TOB B 3B€3/1aX C MX PACIIOJIOKEHHEM B
3BC3/1a. CHHTE3 TIXKEIBIX XUMAYECKHUX
tabmnue MeHaeneesa.
aneMeHToB. KBasapnl.
131 O06pa30oBaHNE U IBOJIOIIHS XUMHUECKHIT COCTaB MEK3BE3/THOTO Be- BricTynats ¢ JOKIa1aMu 0 pasmMepax § 100, 101. 1.03

COJTHEYHON CUCTEMEL.

mectBa. O6pazoBanne CONHEUHOM CH-

crembl. O6paszoBanue mpoTo-CoHIA U

U BO3pacTe JIyHHBIX KpaTepos, O
COJIHEUHBIX IISITHAX.




ra3onblIeBoeBoro aucka. OO6pasoBaHue u
SBOJTIOIHUS TIJIAHET 3¢MHOM TPYIIIBI U
[UIAHET-TUTAHTOB. ACTEPOH/IBI 1 KOMETHI.
ITosic Koitnepa, obmacti Oopra.

132 BosaukHoBenue opranndeckor | JKuznu B Conneunoi cucreme. XKu3Hu Bo AHaIN3UPOBATh YCIOBHS § 102. 1.03
JKM3HH Ha 3emiie Bcenennoid. BO3HUKHOBEHUS KU3HU,
CPaBHMBATh yCIIOBHA HA PA3THIHBIX
IUTAaHETaX, JeNaTh BEIBOAUT O
BO3MOXKHOCTH 3apO’KACHHS )KU3HHU Ha
JIPYTHUX IUIAaHETax.
133 [ToBTOpenue u 0000IIeHHE [loBropenue n 0600LeHNe. [IpencraBnsaTh JOKIAIbI, COOOIICHUS, 2.03
TeMbI «JBoJtoLUSA BeeneHHon» NIPE3EHTaLIU.
Oo6o0marniee nopropenue (324)
Beenenue (1 u)
134 ®u3nKa B MO3HAHUU BEUIECTBA, ®u3uKa B MO3HAHUU BEUIECTBA, OIS, § 1-6 (yuebnuk 10 5.03
OOBACHATH POJIH (HU3UKA B IOZHAHUH
I0JIs1, IPOCTPAHCTBA U BPEMEHH MPOCTPAHCTBA U BpeMeHH. § 1-6 (yueOHHK KJacca)
TIPUPOJIBL.
10 knacca).
Mexannka (10 1)
135, Kunemaruka paBHOMEPHOTO Kunemaruka paBHOMEPHOTO IBUKEHUS Pemate 3amaun Ha pacueT kuHeMatH- | § 7-14 (yueOruK 10 7.03
136 IBIOKeHUs. MaTepuanbHas TOUKa. | MaTepHalbHOU TOUKH. § 7-14 (yueOHHK 10 YECKUX XapaKTEPUCTHK; KJacca)
KJlacca). COCTaBJIATH 0000IIAIOIIHE TaOIUIIBL;
CTPOUTB TpahUKH 3aBUCHMOCTH
KHHEMaTHYECKNX XapaKTEPUCTHK OT
BPEMEHH.
137, Kunemaruka nepuonnueckoro | Kunemarnka nepruoandecKoro JBHKCHHS Brictynats ¢ cooOmeHnsImMu u § 15,16 9.03
138 JIBWKEHUS] MaTepUAIbHON TOUKU MaTepHaibHOH Toukd. § 15, 16 (yaeObnuk 10 | mpe3eHTanmsIMu; (yuebnmK 10
KJacca). pemarth 3a/jauyl Ha pacyeT KMHEMaTH- | Kjacca).
YECKUX BEITUUHH.
139 JluHamuka MaTepuaibHOR JuHaMuka MatepruanbHO Touku. § 17- 25 [TpuMeHsITh OCHOBHBIE 3aKOHBI AuHa- | § 17-25 (yueOHMK 12.03
TOYKH (yueOnuk 10 xiacca). MUKH K PEIICHUIO 3a1a4. 10 knacca).
140 3aKOHBI COXPAHEHHSI. 3aKoHbI coXpaHeHus. § 26-34 (yueOHuk 10 | [IpuMeHSTH 3aKOHBI COXpaHeHus K pe- | § 26-34 (yueOHuK 14.03
KJ1acca). IIEHHUIO 3a/1a4. 10 kmacca).
141, JluHamuKa mepruoandecKoro JuHamuka nepuoanyecKoro ABMKEHuUs. § [TpuMeHsITh 3aKOHBI JMHAMUKY U 3a- § 35-38 (yueOHUK 15.03
142 JIBVKEHUS 35-38 (yuebnuxk 10 kmacca). KOHBI COXpaHEeHHUs K 10 xmacca).

NIEPUOANICCKOMY JABUKCHUIO.




143 CraTuka Cratuka. § 39-41 (yueOnux 10 ximacca). BbICTYNATh ¢ COOGIIEHNAME 1 § 39-41 (yueGHUK 15.03
TIPEe3EHTAISIMH, 10 kmacca).
pemaTh 3a1a4n.
144 PenstuBucTCckas MexaHuka PenstuBucTckast Mexanuka. § 42-46 BricTynats ¢ cooOmeHsIMH 1 § 42-46 (yueOHIK 16.03
(yueOHuk 10 xnacca). MIPE3EHTALMAMH. 10 xnacca).
MouJiekyasipHas ¢pusuka (6 1)
145 MounekyssipHas CTpyKTypa MonekysipHas CTpyKTypa BemecTBa. § 47, — BsicTynath ¢ coobmenusimu | § 47, 48 (yueOHHK 19.03
BEILECTBA 48 (yueOHuk 10 Kiacca). 1 TIPE3CHTALMSIMA. 10 kmacca).
146 MonexynspHOKHHETHYECKass | MOJEKYIIpHO-KHHETHIECKAs TEOPHS — BeicTynaTs ¢ coobmenusmu | § 49-54 (yueOHIK 21.03
TEOpUs UICAIBHOTO raza uaea pHOTO rasa. § 49-54 (yuebnuk 10 U IpE3CHTALMSIMY; 10 xnacca).
KJlacca). — COCTaBJIATH 0000IAIOIINE
TaOIUIIBI
147 Tepmonunamuka TepmomuHamuka. § 55-60 (yueOuux 10 — CocTaBnaTh 06006MmaroIme § 55-60 (yaebmux | 22.03
Kjacca). TabHIIbI 10 knacca).
148 JKunxocru u nap Kunxoctu u map. § 61-66 (yaebnuk 10 — BeictynaTs ¢ coobmienusiMu | § 61-66 (yueOHHK 22.03
Kjacca). U TIPE3eHTALMSIMH; 10 knacca).
— pelaTh 3aJ1a4u.
149 Tepnoe teno Teepnoe teno. § 67-70 (yuebnuk 10 — Beictynats ¢ coobmerusiMu | § 67-70 (yueOHuUK 23.03
KJacca). Y TIPE3CHTAaIUSIMHU. 10 knacca).
150 MexaHU4€eCKHE BOJIHBL. MexaHndeckue BoHbL. Akyctuka. § 71 - 76 — BpricTynats ¢ coobmenusimu | § 71 - 76 2.04
AxycTuka (yuebnuk 10 xiracca). Y MIPE3CHTALUAMU; (yuebnuk 10
— COCTaBIISITh 0000IIArONIHE KJacca).
TaOIULIBI
— pelaTh 3a1a4u.
uekTpoauHamMuka (8 u)
151 Cuitbl 31eKTpOMarHuTHOTO | CHUIIBI 3JIEKTPOMArHUTHOTO B3aMMOICHCTBHSA — BeIcTynaTs ¢ 1oknazaMu u § 77-83 (yueOHHK 4.04
B3aMMO/ICHICTBHS HETIOABHIKHBIX HETIOABIDKHBIX 3apsiioB. § 77-83 (yueOHUK MIPE3CHTAIMSIMU; 10 xmacca).
3apsI0B 10 kmacca). — permarth 3a1a4H.
152 OHeprus MeKTPOMarHUTHOTO | DHEPTHs 3JIEKTPOMarHUTHOTO B3aHMO- — BeIcTynaTs ¢ 1oknazaMu u § 84-93 (yuebHHK 5.04
B3aMMO/ICHICTBHS HETIOABHKHBIX JIEWCTBHSI HETIOIBHIKHBIX 3apsiioB. § 84- 93 MIPE3CHTAIMSIMU; 10 xmacca).
3apsI0B (yuebnuk 10 xmacca). — pemarth 3a1a4m.
153 3axon Oma — CocCTaBsITh CXEMBI 5.04

3axon Oma. § 1-10 (yueOnuk 11 xmacca).

DJICKTPHUUICCKUX HCHeﬁ;

§ 1-10 (yueOnuk 11

KJacca).




— pemarb 3a1a4mu.

154 TerutoBoe nelcTBUE TOKA TeruoBoe neficTBue Toka. § 11-16 (yaeOHUK — BrIcTynaTs ¢ nokimagaMu u § 11-16 (yueOHHK 6.04
11 kmacca). TIPe3CHTAIHSIMU; 11 knacca).
— pemaTh 3a1a4u.
155 CuJibl B MArHUTHOM T10JIC Cuibl B MarHUTHOM Tionte. § 17-21 (yueOnuk | — CocTaBiars 0600IIaroye § 17-21 (yueOHHK 9.04
11 xnacca). TaOIHIBL. 11 knacca).
156 OHeprusi MarHUTHOTO TIOJIS OHeprusi MarHUTHOTO ToJis. § 22-29 — Cocrapate 0600marOIIHE § 22-29 (yuebHuk 11.04
TaOJIHIIBL;
(yuebnmk 11 kmacca). 11 knacca).
— pemaTh 331a4u.
157 DJeKTPOMArHeTH3M OnexrpomarHetusm. § 30-36 (ydebnuk 11 — Cocraisth 06obuaroNHe § 30-36yuc6 mux 11 | 12.04
TaOJINLIbI,
KJacca). )-
— peliaTh 331a4H.
158 Ienu mepeMeHHOro TOKa Henn mepemennoro toka. § 37-45 (yueObuuk | — Cocrapyatk 0000mAOMIIIE §37-45 (11 xi.). 12.04
TaOJIHIIBL;
11 knacca).
— pemaTh 33a4u.
DJIeKTPOMarHuTHoe usjayuyenue (5 4)
159 Wznyuenue u npuem W3nydeHue u npuem 371eKTPOMAarHUTHBIX — AHanM3UpoBaTh LKAy §46-52 (11 xi.). 13.04
AIEKTPOMArHUTHEIX BOJH panuo- | BOXH paano- 1 CBU-nnanaszona. § 46-52 3JIEKTPOMAarHUTHBIX
u CBY- mnamnazoHa (yuebnuk 11 kmacca). M3ITYYICHUH;
— pemaTh 3a1a4u.
160 OTtpakeHue U IpeIoMIICHHE OtpaxkeHue u npenomiieHue ceera. § 53-60 — BeictynaTs ¢ coobmenusmu | § 53-60 (11 xi1.). 16.04
cBeTa (yaebnuk 11 xiacca). 1 TIpE3eHTALUSIMH;
— pemaTh 331a4u.
161 Onruaeckue npuobope! Ontuyeckue npudops! § 61-66 (yaebrux 11 — BsicTynath ¢ coobmenusimu | § 61-66 (11 xi.). 18.04
Kjacca). 1 TIPE3EHTALMSIMU.
162 BomroBas ontruka BonHoBas onTuka. § 67-71 (yueuux 11 — CocraBiaTh 00001IaroII1Ee § 67-71 (11 k). 19.04
) TaONIAIB;
KJacca).
— pemaTh 33/1a4u.
163 KBanToBast Teopus KBanTOBast Teopust 31EKTPOMArHuTHOTrO § 72-80 (yueOHHIK 19.04
— BrIcTynats ¢ cooOumeHnsIMu
JIEKTPOMAarHUTHOTO M3JTy4YeHHS M | M3Jy4eHHs U BemecTsa. § 72-80 (yueOHUK 11 xiacca).
1 TIPE3EeHTALMSIMU.
BelecTBa 11 knacca).
Pu3nKa BLICOKUX dHepruii (2 4)
164 ®du3rKa aTOMHOTO sipa ®usznka aToMHOTO siapa. § 81-89 (yueOHuK — BsicTynath ¢ coobmenusvu | § 81-89 (yueOHnk 20.04
11 xmacca). U MIPE3EHTALUSMH. 11 knacca).
165 OreMeHTapHBIC YaCTHIIBI OnemenrapHslie gacThIb! § 90-93 (yuebHUK — Beictynats ¢ coobuienmsimu | § 90-93 (yuebHuK 23.04
11 kmacca). U MIPE3EHTALUSMH. 11 knacca).
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Ilepeyens yuedOHO-MeTOANYECKUX CPEICTB 00yUeHUS

Jluteparypa st yuureJst

1. Jemumosa M.IO., TunoBsie sk3aMeHanoHHbIe BapuanThl EI'D. ®usuka M.,HammonansHoe obpasoBanue,2016

2. KacosiaoB B.A. Terpaap s st 1abopaTopHsIX padboT no ¢usuke. 11 kiacce. [Ipodunenetit yposens / B.A. Kacesanos. — M.: [Ipoda, 2013 r.;

3. KacwstaoB B.A. ®usuka. 11 knace. Yrayomnenssiit yposens / B.A. Kacbsinos. — M.: Ipoda, 2016 r.;

4. KPATKHUE KOHCIIEKTEI ITO ®U3UKE. 10 - 11 KJITACC (B momorus "3actpsieummM B myTtu"). Kiacc!Hast ¢pusuka amst m0003HaTeNbHBIX [DNeKTpoHHbIH pecype] / http://class-
fizika.narod.ru/10-11_class.htm;

5. Mapon A.E. Mapon E.A. ®usuxka - 11 xiacc. Jlunakrudeckue marepuansl / A.E. Mapon, E.A. Mapown. - M.: JIpoda, 2008 r.;

6. ®wusuka. 10 kiacc. Yuebusie Matepuaibl. Enunas xosuieknus nudpoBbix 00pa3oBaTebHbIX pecypcoB [DnekTpoHHbIH pecypc] / http://school-

collection.edu.ru/catalog/pupil/?subject=30

7. ®wusuka. 11 knace. YueOusie Matepuansl. Enunas xosekius nupoBbix 00pa3oBaTenbHbIX pecypcoB [DnekTpoHHbIit pecypc] / http://school-
collection.edu.ru/catalog/pupil/?subject=30.

8. ®msuka, 11 k. KortponpHO-m3MeputenbHbie MaTepraisl(coct.H.1.3opur) M.,BAKO,2011

JlutepaTtypa ajisi 00y4auInxcsi

1. Bepkos, A.B., Camoe moJjHOE M3IaHKE THIIOBBIX BAPUAHTOB peasibHbIX 3amanuii EI'D 2016, ®usuka : yueOHOE mocoOue Iyt BRITYCKHUKOB. Cp. yue0. 3aBencauii / A.B. Bepkos,
B.A. T'pu6os. — OO0 "U3patensctBo Actpens"”, 2016 r.;

2. Kacesa0B B.A. Terpans s ans nabopaTtopHeIx padot no ¢usuke. 11 kmace. [Ipodunpaenii yposers / B.A. KacesaoB. — M.: JIpoda, 2016 T.;

3. KacpsaoB B.A. ®uzuka. 10 knacc. [IpodmmsHerii ypoess [Tekct] / B.A. KacestHoB. — M.: [Ipoda, 2015 T.;

4. KacpaHoB B.A. ®m3uka. 11 xmacc. [Ipopmmsaeiit yposens [ Tekcer] / B.A. KacesHOB. — M.: Ipoda, 2016 1.5

5. KPATKHUE KOHCITIEKTBI ITO ®U3UKE. 10 - 11 KJITACC (8 momouis "3actpsiBimm B ytu"). Knacc!nas dusuka uis mo6o3HatensHbIx [DaekTpoHHsii pecype] / http://class-
fizika.narod.ru/10-11_class.htm;

6. ®dwusuka. 10 knace. YueOusie Matepuaibl. Enunas xosuiekus nuppoBbIx 00pa3oBaTeIbHEIX PeCcypcoB [DnekTpoHHbIi pecypc] / http://school-

collection.edu.ru/catalog/pupil/?subject=30
7. ®wusuka. 11 knace. YueOusie Matepuaibl. Enunas xosuiekus nuppoBbix 00pa3oBaTelbHEIX PecypcoB [DnekTpoHHbIi pecypc] / http://school-
collection.edu.ru/catalog/pupil/?subject=30.



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://school-collection.edu.ru/catalog/pupil/?subject=30
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