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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma «®wusuka. 8 kmacc» pazpaborana mius 8 kiacca Ha ocHoBe YMK A.B.
IIeppikuHa.

PabGouass mporpamMma ompenensieT  coiep)KaHHE W CTPYKTypy ydeOHOro wmarepuana,
MOCIIEI0OBATEIHPHOCTh €r0 H3y4YeHHs, MyTH (OPMUPOBAHMSI CHCTEMBl 3HAHWH, YMEHHUW U CIOCOOOB
JEATEIbHOCTH, Pa3BUTHUS, BOCOIUTAHUS U COMATN3ALNN YUAIIUXCS.

Hacrosimass pabGowass ydeOHass mporpamMma COCTaBiIeHa Ha 0a3e CIEIYIONIMX HOPMAaTUBHBIX
JIOKYMEHTOB:

e penepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-@3 «O6 obpazosanuu B Poccuiickoit deneparum»
(B pen. ot 24.04.2020 1.);

e (heepaIbHOTO  TOCYIAPCTBEHHOTO  00pa30BaTeIbLHOTO  CTaHIAapTa OCHOBHOTO  OOIIEro
00pa3oBaHus, YTBEPKACHHOTO NMPUKa30M MuHUCTepCcTBa 00pa3oBanus U Hayku Poccuiickoii @enepanuu
(Muno6pnayku Poccun) ot 17.12.2010 1. Ne 1897 (B pemakiuu mpukasa 3a MunoOpaayku Poccun ot
31.12.2015 r. Ne 1577);

e mucbMa MuHoOpHayku Poccun ot 28.10.2015 r. Ne 08-1786 «O paboumnx mporpaMmax y4eOHBIX
IIPEIMETOBY;

® IPUMEPHON TPOTrpaMMbl OCHOBHOTO oOmiero oOpasoBanHusi mo ¢usuke 7-9 kiaccel. ba3oblit
YPOBEHb.

® aBTOPCKOM paboueli mporpammel mo ¢usuke mas 7-9 knaccos. ABtopsl: H.B. ®unonosuu, E.M.
I'yrauk, «®dusnka 7 — 9 xiacce», poda, 2017.

® [10JIOXKEHUS 0 paboueid nporpamme «ManocyHabipekas-1IInnnpipbsibckas OOLL,

e yueOHoro mana «Manocynasipckas-lIHunasipesnbekas OOLI» Ha 2021 — 2022 yueGHbIi rox;

¢ (penepanbHOTO MEepeyHs y4eOHMKOB, YTBEP)KICHHOTO MpUKa3oM MuHucTepeTBa npocsenienus PO
ot 28.12.2018 romga Ne 345 «O denepanbHOM nepedHe YICOHHMKOB, PEKOMEHYEMBIX K HCIOJb30BaHHUIO
IpY peanu3alii UMEIOIUX I'OCyIapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeIbHBIX MPOTrPaMM HAYaIbHOTO

00111ero, OCHOBHOTO 0011IeT0, CpeiHero 001ero oopasoBaHus» (B penakiuu npukasa ot 22.11.2019 r Ne
632).

HIkonbHBIHA Kypc PU3UKH — CUCTEMOOOPA3yIOUIHH 17151 €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
IIOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE COJEPXKAHUS KypCOB XHMHH, OMOJIOTHH, Teorpapun 1
ACTPOHOMMHU.

®dusnka — HayKa U3ydarolias Hanboiiee oOIIue 3aKOHOMEPHOCTH SIBIICHUM TPHUPOBI, CBOMCTBA H
CTPOCHUE MaTepUH, 3aKOHBI ee JBMKEeHUS. OCHOBHbIC MOHATHA (DU3UKH U €€ 3aKOHBI UCIOJIB3YIOTCS BO
BCEX €CTECTBECHHBIX HAyKaX.

du3mMKa U3y4aeT KOJMUYECTBEHHbIC 3aKOHOMEPHOCTH NPUPOIHBIX SIBICHUN U OTHOCUTCS K TOUHBIM
HaykaMm. BMecte ¢ TeM rymaHMTapHBIN NOTEHIMAN GU3UKH B (OPMUPOBAHUHU OOIEH KapTHHBI MUpPA U
BJIMSIHUM Ha KaYeCTBO JKU3HU YEIOBEYECTBA OUEHB BBICOK.

®du3nka — 3KCIIepUMEHTaIbHAs HayKa, U3ydaromiasi IPUPOIHbIE SIBJICHUS ONMBITHBIM ImyTeM. du3nka
naeT oO0bsACHEHHE HaONIoaeMbIX sBICHUU, (popMynupyeT (U3NUYecKue 3aKOHBI, IPEACKa3bIBaCT HOBBIE
SIBJICHUS, CO3/Ia€T OCHOBY JUISi MPUMEHCHHS OTKPBITBIX 3aKOHOB IMPUPOJBI B YEIOBEUECKON NPAaKTHKE.
du3nuecKue 3aKOHbI JIS)KAT B OCHOBE XUMHUECKUX, OMOJIOTHYECKUX, ACTPOHOMUYECKUX SBICHHNA. B cury
OTMEUYCHHBIX 0COOEHHOCTEH (PU3MKH €€ MOXKHO CUUTATh OCHOBOM BCEX €CTECTBCHHBIX HaYK.

Ou3nKa BOOPYKACT UIKOJPHUKOB HAayYHBIM METOJOM IIO3HAHUS, IMO3BOJSIONIMM MOJIyYaTh
00BEKTUBHBIE 3HaHUSI 00 OKPYXKAIOIIEM MHUPE.

B 8 xiacce mponomkaeTcsa MCHOJb30BAHUE 3HAHUM O MOJIEKYJIaX, MOJYYEHHBIX B 7 Kiacce, Mpu
HN3YUCHUU TCIIJIOBBIX SIBJICHHUH. CB@I[GHI/IH 10 BHCKTpOHHOﬁ TCOpPHUH BBOIAATCA B pa3aaciic ((3JI€KTpI/I‘IeCKI/I€
aBIeHus . Jlanee n3ydaroTcs 371€KTPOMarHUTHBIE U CBETOBbIE SIBJICHHUSL.



Llenu vi3ydenus: GU3NKU B OCHOBHOM LIKOJIE CIIETYIOIIHUE:

®YCBOCHHUC YYallIlUMHUCH CMBICIA OCHOBHBIX HOHATHUU M 3aKOHOB (1)I/I3I/IKI/I, B3aUMOCBA3U MCKIY
HUMU;

e¢(OpMUpPOBAHUE CUCTEMbl HAy4YHBIX 3HAHUI O Tpupone, ee (yHIaMEHTAIbHBIX 3aKOHAX s
NOCTPOCHUS MIPEACTABICHHS O (PU3MUECKON KapTUHE MUPA;

ecrcTEeMaTU3alus 3HAHUH O MHOTrooOpa3uu OOBEKTOB M SIBJICHUU MPUPOABI, O 3aKOHOMEPHOCTSAX
MIPOLIECCOB U O 3aKOHAX (PM3UKHU I OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO MCIOJIb30BAHUS JOCTHKEHUM
HayKH B JaJbHEWIIEM Pa3BUTUU LIMBUJIM3ALINH;

epopMHpOBaHUE YOESKICHHOCTH B IIO3HABAEMOCTH OKPYXAIOIIEro MHpa M JIOCTOBEPHOCTH
HAyYHBIX METOJIOB €r0 U3YUEHHUS;

eOpraHu3allysl 3K0JOTHYECKOT0 MBIIIIEHHUS] U IEHHOCTHOTO OTHOILIEHUS K IPUPOJIE;

®pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN ydalIuxcs, a Tak:Ke HHTepeca
K PaCHIMPEHHIO U yriIyOneHuo PU3nYecKnX 3HAaHUKN B BIOOpA (PU3KMKH KaK MPO(UILHOTO IPEIMETA.

JocTmkenue mnenei 00ecrieunBaeTCs PEIICHUEM CIICYIONINX 3a0ay.

®3HAKOMCTBO YYAIIUXCS C METOJOM HAyYHOTO IMO3HAHUS M METOJaMH HCCIIEIOBAHHS OOBEKTOB U
SIBJICHUY TIPUPOBL;

eIIpUOOpETEHNE YyYallUMHUCS 3HAHUH O MEXaHWYEeCKHX, TeIUIOBBIX, OJJICKTPOMATHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX, (PU3UICCKUX BEIMYMHAX, XapaKTECPU3YIOIINX 3TU SIBJICHHUS;

e(hOpMHUPOBAHHUE Yy YYAIIUXCA YMEHUW HAOIIOaTh MPUPOJHBIC SIBJICHUS W BBITIOJHSITH OIIBITHI,
naboparopHbie pabOTBl M OKCIIEPUMEHTAIBHBIC HCCIEAOBAHUS C HUCIOJIB30BAHUEM H3MEPUTEITHHBIX
MpUOOPOB, IMHUPOKO MPUMEHIIEMBIX B TPAKTHUECKON KU3HHU;

®OBJIQJICHHE YyYalIUMHUCA TaKUMH OOIIEHAYYHBIMH TIOHATHIMH, KaK TPUPOJHOE SBIICHHE,
OMIUPUYECKH YCTAHOBIEHHBIM (akT, mpobrema, TUIMOTE3a, TEOPETUYECKUIl BBIBOJA, PpE3yJbTaT
SKCIEPUMEHTATBLHON MTPOBEPKH;

®[IOHUMAaHWE YYalTUMHUCS OTIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MHGOpPMAINH, [ICHHOCTH
HAYKH JUJIS1 YIOBIETBOPEHUS OBITOBBIX, IIPOU3BOICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

B cootBercTBHE ¢ yueOHBIM TuTaHoM «ManocyHasipckas-IInaapipbsansckas OOIL» Ha nzydenue
Kypca «Pu3uka. 8 Kiaccy» BbIACISIETCA 2 yaca B Hellelto, 34 Henenu, Bcero 68 4acos.

[IpenonaBanue Beaercs mo yueOHUKyY: A.B. [lepeimkun ®@usuka 8 knacc. Yuebnuk. — M.: Jlpoda,
2014.



I'paduk peanuzauuu padoyeii mnporpammel o pusnke 8§ kiace

Ne | HanmenoBanue Bcero B toM unciie Ha
pa3ienoB U TeM 4acoB | ypokwu | JlabopaTtopHbIe pabOTHI KonTtposbHbIe padoThI
1 Beepacnue, 2 2 0 1
MIOBTOPEHUE Bxoasmmii koHTpoIb
MPONIEHHOTO
MaTepuana
2 TennoBsie siBaCHUS | 7 6 1
Nel «CpaBHEHHE KOTUYECTB
TEIUIOTHI TIPU CMEIIUBAHUHN BOJIBI
pa3HOU TeMIepaTypbh»
3 M3menenue 14 12 1 1
arperaTHbIX No2 «M3mepeHne ynenbHOM Ne2 «Pacuér
COCTOSIHMI TEIIOEMKOCTH TBEPIOTO TEJIa» KOJINYECTBA TEIUIOTHI B
BEILECTBA Pa3ITUYHBIX TETUIOBBIX
MpoI1eccax»
4 DJIeKTpUYECKUE 32 27 5 2
SIBJICHHMSI Ne3 «Coopka snekrpuueckoit e | Ne3 «3akon Oma s
Y U3MEPEHUE CUJIBI TOKA Ha y4acTKa TSI
pa3IMYHBIX €€ y4acTKax» Ne4 «Pacuért neneti c
MOCTIEIOBATENIbHBIM U
napauieIbHBIM
COCTMHCHUSIMID)
Ne4 «M3mepeHne HaTIPsHKEHUS Ha
Pa3IMYHBIX Y9acTKax
DIEKTPUYECKOM LICTI»
No5 «PerynupoBaHue CUIIbI TOKA
peocTaTom»
Ne6 «I3MepeHne COnpOTUBIEHUS
MPOBOJAHUKA MTPU TTOMOIIU
aMIiepMeTpa U BOJIBTMETPA»
No7 «M3MepeHre MOIITHOCTH ¥ paOOTHI
TOKa B 3HCKTpI/I‘1ICCKOf/'I JJaMIIC»
5 OneKTpOMarHuTHeIe | 6 3 2 1
SIBIICHUS Ne8 «COopka snekTpomMarHura u Ne5
WCTIIBITAaHUE €T0 JeHCTBUS» «DNEeKTpOMarHeTU3M»
Ne9 «M3yueHne aneKTpu4IecKoro
JIBUTATEJIsI IOCTOSIHHOT'O TOKa»
6 CBeTOBBIC SIBIICHUS | 1 4 Nel0 «ITomyaenne n3o0paskeHHsI No6 «Ontukay
MpHY TTIOMOIITHU JIMH3bI» No7 «Torosas
TECTOBasi KOHTPOJbHAS
paboTtay»
UTOTO 68 51 10 7




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA, KYPCA:

W3ydyenrve pu3uku B OCHOBHOI IIKoJie oOecredynBaeT JOCTH)KEHUE JMYHOCTHBIX YHUBEPCAIbHBIX

y4eOHBIX ACUCTBUI, METANIPEIMETHBIX U MPEIMETHBIX PE3yIbTATOB.

JInYHOCTHBIE YHMBeEpCcaIbHbIe YUeOHbIe NeiCTBHUSA

Yyammiicst HAyYUuTCSA:
YCTOMUYUBBIA T03HABATEIbHBI WHTEPEC M CTAHOBJICHUE CMBICIOOOpa3yrouie (QyHKIUU
IIO3HABATEJIILHOTO MOTHUBA;

CaMOCTOATENFHOCTh B TIPHOOPETEHMH HOBBIX 3HAHMI, IPAKTUYECKMX YMEHHH M HABBIKOB | |
I‘VI‘OTI/IBaHI/ISI 00pa3oBaTeNbHOM JIESTEIBHOCTH HAa OCHOBE JINYHOCTHO OPHEHTHPOBAHHOTO MOX01a
TOTOBHOCTB K BBIOOPY MPO(UIBHOTO 00pa30BaHMUA.

TOTOBHOCTh M CIIOCOOHOCTH K BBINOJIHEHHIO HOPM M TPeOOBAaHWH IIKOJIBHOH JKM3HHM, NPaB U
00s13aHHOCTEH yueHUKa,;

yMEHHE BECTH AMAIOT Ha OCHOBE PABHOIIPABHBIX OTHOWICHWH M B3aWMHOTO YB&KCHHS U
NPUHSITHS; YMEHUE KOHCTPYKTHBHO pa3peniath KOH(IUKTBL;

9KOJIOTUYECKOE CO3HAHHUE, IIPU3HAHKE BBHICOKOW LIEHHOCTH KM3HHU BO BCEX €€ MPOSBICHUAIX; 3HAHHE
OCHOBHBIX IPUHILIUIIOB U TPaBUJI OTHOILCHUS K IIPUPOJIC; 3HAHUE OCHOB 3JI0POBOrO 00pa3a )KU3HHU U
3JJ0pOBbECOEPEraloIINX TEXHOIOTHil; IPaBUII TIOBEJCHHS B YPE3BBIUAHBIX

CUTYaIHsX.

MOTPEOHOCTH B CAMOBBIPAXCHUH U CAMOPEATH3alUH, COMATBHOM IPU3HAHNH; TPaskIaHCKHUIl
HaTpHOTHU3M, JIF0O00BH K PoiHe, 4yBCTBO TOPIOCTH 3a CBOIO CTPaHy

YBaXXCHUE K JPYrMM HapojaM Poccum ¥ MUpa M NPUHATHE UX, MEKITHHYECKAs TOJEPAHTHOCTH,
TOTOBHOCTH K PaBHOIIPABHOMY COTPYIHHUYECTBY;

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Yyammiicst HAyYuTCs:
IeJIeTIOIaTaHuI0, BKJIFOYAsi MOCTAHOBKY HOBBIX IEJIel, peoOpa3oBaHue MPAKTUYECKOW 3a/laud B
MMO3HABATEIIbHYIO;
CaMOCTOSTCIIBHO aHa.HI/ISI/IpOBaTI: yCJIOBI/I}I JOCTHMXKCHHUA 1[CJIM HA OCHOBC yqéTa
BBIJICJICHHBIX YYUTEIEM OPUEHTHUPOB JCUCTBUS B HOBOM yU4eOHOM MaTepuale;
MJIAHUPOBATH MYTH JOCTUKEHUS 1EEH;
YCTaHABJIUBATH 1EJIEBBIC IPUOPUTETHI;
YMETh CaMOCTOSITENIbHO KOHTPOJIUPOBATh CBOE BPEMS M YIIPABIIATH UM;
NPUHUMATD PELIeHUs B IPOOJIEMHOM CUTYAIIMH HAa OCHOBE TIEPErOBOPOB;
OCYILECTBIISATh KOHCTATUPYIOIIMKA M MPEABOCXHINAIOIINN KOHTPOJb MO PE3ylbTaTy M MO CIOCO0Y
JIEUCTBUS; aKTyaJIbHbIA KOHTPOJIb HA YPOBHE MPOU3BOJILHOTO BHUMAHUS;
aJIEKBaTHO CAMOCTOSITEJILHO OIICHUBATh MPABWIBHOCTh BBIOJHEHHUS JEHCTBUSI U BHOCHUTh
H€O6XOI[I/IMI>I€ KOppGKTI/IBBI B HCIIOJITHCHHC KaK B KOHIIC I[CﬁCTBI/ISI, TaK U II0 XO,Z[y €ro
peanu3anuu;
OCHOBaM MPOTHO3WPOBAHUS KaK MPEABUACHHS OYAYITUX COOBITHI M pa3BUTHS MIpOIIECcca.

Yyammiicst MOJyYUT BO3MOKHOCTH HAYYUTHCSH:
CaMOCTOATCIIbHO CTaBUTh HOBBIC y‘-ICGHBIe eI U 3a1a4r; MOCTPOCHUTIO KU3HCHHBIX
IUTAHOB BO BPEMEHHOM MepPCIeKTUBE;
IMpU TNIAHUPOBAHUHU NOCTHIKCHUS Lleﬂeﬁ CaMOCTOATCIIbBHO U aACKBATHO YYUTHIBATh YCIIOBUSA U
CPEICTBA UX JOCTUKECHHUS,
BBIICTIATh aJIbTEPHATUBHBIE CIOCOOBI JOCTMKEHHMS Lenu M BblOMpaTh Haumbosee
3 PeKTUBHBIH c110CO0;



OCHOBaM CaMOpEryJlMd B Y4eOHOH M TO3HABaTEIbHOW JESATEIBHOCTH B (opMme
OCO3HAHHOTO YIPABJICHUS CBOUM TIOBEJICHUEM W JEATEIbHOCTBIO, HAIPaBICHHOW Ha
JOCTHXKCHHEC ITOCTABJICHHBIX ueneﬁ;

OCYIIECTBIISATh MMO3HABATEIHHYIO pe(IICKCHIO B OTHOIICHUH JCHCTBUMN IO PEIICHUIO YIYEOHBIX U
IIO3HAaBaTCJIbHBIX 3aJa4,

aZIcKBaTHO OIICHUBAaTh OOBEKTHUBHYIO TPYIHOCTh Kak Mepy (HaKTHUECKOTO WIIH
MPEANOIaraéMoro pacxo/ia peCypcoB Ha pellleHHe 3a1auu;

aJICKBaTHO OIICHWBATh CBOM BO3MOYKHOCTH JIOCTFDKEHHUS IICJIH ONPEICIIEHHOW CIIOKHOCTH B
paS.HI/I‘-IHBIX C(bean C&MOCTOHTGHBHOﬁ ACATCIIbHOCTH, * OCHOBaM CaMOpeI‘y.HSII_II/II/I OMOIIMOHAJIBHBIX
COCTOSIHHI;

HIpwiIaraTb BOJIEBBIE YCHIMS U IPEOJOJIEBATH TPYAHOCTH M IPENATCTBHS Ha IIyTH
NOCTH)KEHUS IEJIEH.

KoMMmyHnKkaTHBHBbIE YHHBepPCAJbHbIE y4eOHbIe JelcTBUS

Yyammiicst HAyYUuTCSA:
YYUTHIBATh pa3Hble MHEHHS U CTPEMHUTbCS K KOOPAMHAIMH PAa3IMYHBIX MO3UIHMNA B
COTPY/ZHUYECTBE;
OpMYJIMPOBaTh COOCTBEHHOE MHEHHE M TO3MLHUIO, apryMEHTHPOBAaTh U KOOPIMHHUPOBATH €€ C
NO3HULMSAMHU TAPTHEPOB B COTPYAHUYECTBE INPHU BBHIPAOOTKE OOINErO peIIeHUS B COBMECTHOU
NEeSITEIbHOCTH; * YCTaHABIMBATb U CPABHUBATh pa3Hble TOUYKU 3PEHUS, NMPEXKIEC YEM NPUHHUMATh
peleHus U Aenath BIOOp;
apryMEHTHPOBATh CBOIO TOUKY 3PEHUs, CIIOPUTh U OTCTAUBATh CBOIO MO3ULIMIO HE BPAKACOHBIM AJIS
OIIIOHEHTOB 00pa3oM;
3a7jaBaTh BOIPOCHI, HEOOXOIUMBIE ISl OPraHU3aLUU COOCTBEHHOW JEATENIBHOCTU U
COTPYAHUYECTBA C MAPTHEPOM;
OCYILECTBIISATh B3aUMHBII KOHTPOJIb M OKa3blBaTb B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;
a/IeKBaTHO HCIIOJIb30BATh Pedb Ul IUIAHUPOBAHMS U PETYJIALUN CBOEH e TEIbHOCTH;
a/IeKBaTHO HCIOJb30BAaTh PEUYEBBIC CPEJCTBA Ul PELICHMS DPA3JIMYHBIX KOMMYHMKATHBHBIX
3a1a4; BIAJETh YCTHOM M NHCbMEHHOW pEeYbl0; CTPOMTH MOHOJOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAaHUE;
OpPraHU30BBIBaTh M IUIAHUPOBATh Y4EOHOE COTPYIHHYECTBO C YUHUTEIEM M CBEPCTHUKAMH,
onpeneNnaTh LeAu M (QYHKIMHM YYaCTHHKOB, CIIOCOOBI B3aMMOJIEHCTBHS; IUIAHMPOBATH OOLIUE
CHoco0bl PabOTHI; OCYIIECTBIIATH KOHTPOJb, KOPPEKIMIO, OLIEHKY NeHCTBUN MapTHEpPa, YMETb
yOex1aTh;
paborath B rpyle — yCTaHaBIWBaTh paboune OTHOIICHUS, d3()PEKTUBHO COTPYAHUYATH U
CHOCOOCTBOBaTh NPOAYKTHUBHON KOOIEPALMU; MHTETPUPOBATHCS B TPYIIy CBEPCTHUKOB U
CTPOUTh NPOAYKTHBHOE B3aUMOJCHCTBHE CO CBEPCTHHKAMH W B3pOCIBIMH; OCHOBaM
KOMMYHHKaTUBHOH peduiekcuu;
UCIIOJIb30BaTh AJCKBATHBIE SI3bIKOBBIE CPEACTBA Ul OTOOPa)XXEHHs CBOUX UYYBCTB, MBICIEH,
MOTHBOB U TOTPEOHOCTEI;
oToOpakaTh B peud (omucaHue, OOBSICHEHHE) COJEpP)KaHHE COBEPIIACMBIX IEHCTBUN KaK B
(dopme rpoMKOI COITMAIM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEH peyH.

Yyammiicst MOJyYUT BO3MOKHOCTH HAYYUTHCSH:
YYUTBHIBATh U KOOPAMHHUPOBATH OTJIMYHBIE OT COOCTBEHHON TMO3UIMM APYIHX JIIOJCH, B
COTPYJIHUYECTBE;
YUYUTBIBATH PA3HBIC MHCHUA U UHTCPCCHI U OGOCHOBBIBaTB COGCTBCHHYIO IIO3UILIHIO,
MOHUMATh OTHOCUTENIbHOCTh MHEHUH U TIOJIXO0B K PEIICHUIO MPOOIEMBbI;
NPOAYKTHBHO pa3pemarb KOH(QJIMKTH HA OCHOBE y4€Ta MHTEPECOB M IMO3UIMI BCEX yYacCTHUKOB,
MOMCKa M OLEHKU albTePHATHBHBIX CIIOCOOOB pa3penieHus KOH(IMKTOB; IOroBapuUBaThCA U



OPUXOJUTh K OOIIEMYy pEHICHHI0 B COBMECTHOW JEATENbHOCTH, B TOM YHCIE B CHUTYaIllUU
CTOJIKHOBEHUSI HHTEPECOB;

Opatb Ha ce0d WHULIMATHBY B OpraHU3allid COBMECTHOTO JeHcTBUS (IeoBOE
JTUJEPCTBO);

OKa3bIBaTh TMOMJEPKKY U COACHWCTBHE TEM, OT KOTO 3aBHCHT JIOCTIDKEHUE LENH B
COBMECTHOH ICATEIBHOCTH;

OCYIIECTBIISITh KOMMYHHKATUBHYIO pe(ICKCHIO KaK OCO3HAHHE OCHOBAHUN COOCTBEHHBIX JCHCTBHIA
U JICUCTBHI NApTHEPA;

B TIPOIlECCe KOMMYHHKAIIUU TOCTATOYHO TOYHO, IMOCIICIOBATEIHFHO U TOJTHO TIepeaBaTh MapTHEPY
HE00XO0IUMYI0 HH(OPMAILINIO KaK OPUEHTHUD [Tl IOCTPOCHHUSI IEHCTBUS;

BCTYIATh B JIUAJIOT, a TAK)KE YIaCTBOBATh B KOJJICKTUBHOM OOCYXKICHHUH MPOOIIEM, Yy4acTBOBATh B
JUCKYCCUM U apryMEHTHpPOBaTh CBOIO MO3UIUIO, BJIAJETh MOHOJOTHYECKOW M TUATOTHMYECKOM
dbopMamMu pedr B COOTBETCTBUU C TPAMMATHUYECKHMMHM M CUHTAKCUYECKHMMH HOPMaMHU POJHOTO
A3BIKA;

CJIEIOBaTh MOPAIBHO-3TUYECKUM U TICUXOJIOTHYECKUM MPUHITUINAM OOIICHUS U COTPYIHUYECTBA HA
OCHOBE YB)XUTEJIBHOTO OTHONICHUS K MapTHEpaM, BHUMAaHHS K JIMYHOCTU APYroro, aJeKBaTHOTO
MEXIIMIHOCTHOTO BOCIIPUSTHS, TOTOBHOCTH aJICKBATHO PEarupoBaTh Ha HYKIbI IPYTHX, B YACTHOCTH
OKa3bIBaTh MOMOIIb W SMOIMOHAIBHYIO MOMICPKKY MapTHEpaM B IPOIECCE TOCTHIKECHHUS OOIIeH
LIEJIM COBMECTHOM AESTEIbHOCTH;

ycTpauBaTh 3¢ (HEKTUBHBIC TPYIIOBBIE OOCYXICHHS M OOecrieurBaTh OOMEH 3HAHHSAMHU MEXKTY
YJIGHaMU TPYMIIBI 7151 TPUHATUS () (HEKTUBHBIX COBMECTHBIX PEIICHMUIA;

B COBMECTHOH [EATEIFHOCTH YETKO (OPMYJIHUPOBATH IEIM TPYIIbl W TO3BOJATH ee
Y4aCTHUKAM IMPOSBIIATH COOCTBEHHYIO SHEPTHUIO JUIsSl JOCTUXKEHUS ITUX IIeJe.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Yyammiicst HAyYUuTCSA:
OCHOBaM peaH3ally IPOSKTHO-UCCIIEI0BATEIbCKOMN 1A TEIbHOCTH;
IPOBOJIUTH HAOJIOJEHNE U SKCIIEPUMEHT 101 PYKOBOACTBOM YUUTEJIS;
OCYILECTBIIATh PACHIMPEHHBIN MOUCK HH(POPMALIUU C UCTIOIB30BAHUEM PECYpPCOB OMOIHUOTEK
u UntepHera;
co3J1aBaTh U MPeoOpa30BbIBATE MOJIEIIN M CXEMBbI JUISl PELLICHHS 3aa4;
OCYILIECTBIATh BbIOOp Hambonee 3(p(eKTUBHBIX CHOCOOOB pelIeHUs 3aJady B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;
JaBaTh OIpEIEICHUE TOHITUSM,
yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBA3HU;
OCYILIECTBIATh JIOTUYECKYIO OIEPalUI0 YCTAaHOBJICHHUS POJOBHUIOBBIX OTHOILICHHH,
OrpaHUYEHUE MOHATHS;
0000111aTh TOHATHUS — OCYLIECTBIATH JIOTHYECKYIO OIEPAIMIO IEePexo/ia OT BUIOBBIX MPU3HAKOB K
POZOBOMY HOHSTHIO, OT MMOHATHS C MEHBIIUM O00BEMOM K ITOHATHIO ¢ OOJIBIINM 00BEMOM;
OCYILIECTBIISITh CpPaBHEHHME, CEpHAlMI0O M KIACCU(UKALUIO, CAMOCTOSTEIHHO BBIOMpast
OCHOBAHHUSA U KPUTEPUU JUIsl YKa3aHHBIX JJOTMUECKUX ONEpaLnii;
CTPOUTH KITACCU(PHUKAIMIO HA OCHOBE JUXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHHUSA);
CTPOUTBH JIOTMUYECKOE PACCYXKJEHHUE, BKIIOYAIOIIEE YCTAHOBJICHHWE IPUYMHHO-CIIEICTBEHHBIX
CBsI3€l;
OOBSICHATH SIBJICHUS, ITPOLIECCHI, CBA3U U OTHOUICHUS, BBISIBIISIEMbIEC B XOZI€ MCCIICAOBAHMS;
OCHOBAaM O3HAKOMUTEIILHOTO, M3yYalOIlero, yCBauBaOIEro 1 OUCKOBOTO YTEHUS;
CTPYKTYPUPOBATh TEKCThI, BKJIIOYAsi yMEHUE BBIJCISATH TJIABHOE U BTOPOCTEIICHHOE, IJIABHYIO HJICIO
TEKCTa, BEICTPANBAaTh MOCIIEA0BATENLHOCTD OMUCHIBAEMbBIX COOBITUH;
pabotate ¢ MeTagopaMu — MOHUMATh EPEHOCHBIN CMBICT BBIPAKEHHM, TOHUMATh U YHOTPEOJIATh
000pOTHI peuH, MOCTPOEHHBIE HA CKPBITOM YIOA00JIeHNH, 00pa3HOM COIMKEHHUH CIIOB.



Yyamuiics MoJIy4uT BO3MOKHOCTh HAYYUTHCH:

OCHOBaM pe(IeKCHBHOTO YTCHHUS;

CTaBUTh POOJIEMY, apryMEHTUPOBATh €€ aKTyaIbHOCTD;

CaMOCTOATENIFHO TPOBOJUTH HCCJIEJOBAaHME HAa OCHOBE IPUMEHEHHUS METO/OB
HaOJIOICHUS U SKCIIEPUMEHTA;

BBIJIBUTATh TUIIOTE3BI O CBA3SIX M 3aKOHOMEPHOCTSAX COOBITHH, TPOIIECCOB, OOBEKTOB,;
OpraHU30BBIBAThH HCCIEIOBAHUE C LENbIO TPOBEPKH THITOTES;

Je7aTh yMO3AKNIOYeHUS (MHAYKTHBHOE M TI0 AHAJIOTMH) M BBIBOJBI Ha OCHOBE
apryMeHTaluH.

IIpenMeTHBIE YHUBEpPCAIbHbIE Y4eOHbIE 1eiCTBUSA

TenjoBble ABJIEHUS

Yyammiicst HAyYUuTCSA:
pacrmo3HaBaTh TEIJIOBBIE SIBJICHUS W OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHWI OCHOBHBIE CBOWCTBA
WM YCIIOBUS TMPOTEKAHWS ATUX sBIeHUU: nuddys3us, n3meHeHne oObeMa Tell MPU HArpeBaHUU
(oxnaxaeHun), OONbINasi C)KMMAEMOCTh Ta30B, Majas CKUMAEMOCTh >KUIKOCTEH W TBEPHABIX TEIl;
TEIUIOBOE pABHOBECHE, HWCMApeHue, KOHJCHCAlMs, IUIaBICHUE, KPUCTAIIM3alus, KUIICHHE,
BJIQXKHOCTh BO3JIyXa, pa3IUYHBIE CIOCOOBI Teruionepenadn (TErIONpPOBOHOCTD, KOHBEKITHS,
W3JIyYCHHE), arperaTHbIe COCTOSTHUS BEIIECTBA, MOTJIONICHUE YHEPTUM MPU UCTIAPEHUU JKUJIKOCTU U
BBIJICJICHHE €€ MPU KOHJICHCAIMHU T1apa, 3aBUCUMOCTb TEMIIEPATyphbl KUIICHUS OT JaBJICHUS;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEl W TEIJIOBBIC SIBJICHUS, HUCIONB3yd (DU3MUECKHE BEIMYMHBI:
KOJIMYECTBO TEIUIOThl, BHYTPEHHSS SHEPIHs, TeMIeparypa, yAelbHas TEMJIO0EMKOCTh BELIECTBA,
ylenbHas TEIJIoTa IUIaBJIeHUs, yAeJdbHas TeIioTa mapooOpa3oBaHMs, yAeidbHas TEIIoTa CropaHus
TOIUIMBA, KOA((UIUEHT MOJE3HOro AEWCTBUSA TEIUIOBOTO JABHUTAaTeNsl; MPU OMHCAHUU IPABUIBHO
TPAKTOBATh (PH3UYECKHI CMBICT MCTOIb3YEMBIX BEIIMYUH, UX 0003HAUYCHUS U €IUHUIIBI U3MEPEHUS,
HaXOJUTh (POPMYIbI, CBS3bIBAIOUINE JaHHYIO (DU3MYECKYI0 BEIMUYMHY C APYTMMHU BeIMYHMHAMU,
BBIUMCIIATH 3HAYCHUE (PU3MUECKON BEIIMYNHBL;

aHAJIM3UPOBATh CBOWCTBA TeJl, TEIJIOBBIC SIBJICHUSI U MPOLECCHI, MCIOIb3Ys] OCHOBHBIE MOJOXKEHHS
ATOMHO-MOJIEKYJISIPHOT'O YYEHHSI O CTPOCHHUH BEIIECTBA M 3aKOH COXPAHECHUS SHEPTUU;

pa3nu4aTh OCHOBHBIE MPU3HAKHU U3YYEHHBIX (PU3NUECKUX MOJIETEH CTPOEHUS T'a30B, KUAKOCTEN 1
TBEPJBIX TEN;

MPUBOIUTH MPUMEPHI MIPAKTUYECKOTO HCIOIb30BaHUS PU3NYECKUX 3HAHUM O TEIJIOBBIX SIBICHUSX;
pemath 3amavd, WCIONB3YS 3aKOH COXpPaHEHUS SHEPTHMH B TEIUIOBBIX TNpoleccax U (QopMyIbl,
cBsI3bIBatOIIME (PM3MUECKHE BETMUUHBI (KOJTUYECTBOTEIIOTH, TEMIIEpaTypa, yAelbHas TeIIOEMKOCTb
BEIIIECTBA, YAelbHas TEIJIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooO0pa3oBaHus, yAeTbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOr0 JIEHCTBUS TEIIOBOTO JBUTATENs): HA OCHOBE aHaIM3a
YCIIOBUSL 3aJlaydl 3allMChIBaTh KPATKOE YCJIOBUE, BBLICHATh (PU3UYECKHE BEIUYUHBI, 3aKOHBI W
dbopMynbl, HEOOXOAUMBIE MJisi €€ pEelIeHUs, MPOBOJUTH pacyeThl M OICHUBATh PEabHOCTD
MOJTyYEHHOTO 3HA4YCHUs (PU3MUECKON BEIIMUNHBIL.

Yyamuiics MoJIy4uT BO3MOKHOCTh HAYYHTHCH:

UCIIOJIb30BAaTh 3HAHUS O TEIUIOBBIX SIBICHUSAX B IIOBCEAHEBHOM JKM3HM [UIsl OOecreyeHus
0€30MacCHOCTH TpU OOpalieHUH ¢ MpuOopaMH M TEXHUYECKUMH YCTPOHCTBAMHM, JUISI COXPAaHEHHS
3I0pPOBbSI U COONIOACHHMS HOPM SKOJOTHYECKOrO IMOBEACHUS B OKpY’KaIOILIEH cpene; MPUBOIUTH
IPUMEPBI SKOJIOTUYECKUX TOCIEACTBUN PabOThl ABUraTesieii BHYTPEHHETO CropaHusi, TEIUIOBBIX M
TUIPOIIICKTPOCTAHIIHIA;

pa3nuyaTth TPaHULBl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMATh BCEOOIIMH XapakTep
byHITaMEHTATBHBIX (DU3UYECKUX 3aKOHOB (3aKOH COXpaHEHHWsl PHEPTUU B TEIUIOBBIX MpoIeccax) U
OrpaHUYCHHOCTDH UCITIOJIBb30BAHUA YaACTHBIX 3aKOHOB;



HaXOJUTh a/ICKBATHYIO MPEAJIOKEHHOHN 3a7aue (U3NYECKYI0 MOJEINb, pa3pelIaTh MpodieMy Kak Ha
OCHOBE MMEIOLIMXCS 3HAHUH O TEIIOBBIX SIBJICHUAX C UCIOJIB30BAHUEM MATEMaTHUUYECKOIo almnapara,
TaK U IPU IOMOIIY METOAOB OLICHKHU.

DJIEKTPOMATHUTHBIE SIBJICHUSA
Yyamuiicst Hay4YuTcs:

pacrno3HaBaTh 3JEKTPOMArHUTHBIE SBJICHUS U OOBACHATH HA OCHOBE UMEIOLIUXCS 3HAHUNW OCHOBHBIE
CBOMCTBA WJIM YCIIOBHUS MPOTEKAHUS ATUX SIBICHUMN: AJIEKTPHU3aLUs TEJ, B3aUMOJECHCTBUE 3apsJiOB,
JNEKTPUYECKUH TOK M €ro JAelcTBUsA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE
MarHUTOB, JIEKTPOMArHUTHASI HHIYKIIHS, TEHCTBUE MATHUTHOTO

MOJI Ha TIPOBOJHUK C TOKOM U Ha JIBIIKYILYIOCS 3apsKEHHYIO YacTHUILy, IEHCTBUE DJIEKTPHUYECKOTrO
MOJIsI HAa 3apsOKEHHYIO YacTHILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE pacnpoCTpaHEHHUE
CBETa, OTPAXKEHHUE U MPEIOMIICHHUE CBETa, TUCIIEPCHS CBETA.

COCTAaBJIAAITh CXCMbI JJICKTPUYCCKUX ueneﬁ C MOCJICAOBATCIILHBIM U MapaJUICIIbHBIM COCIMHCHUCM
9JIEMEHTOB, pa3jinyasi YCJIOBHbIC 0003HAYCHHUS IJIEMEHTOB DJICKTPUUECKHX Iernel (MCTOYHHMK TOKa,
KJIFOY, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIEPMETP, BOJIBTMETD).

UCIIOJIb30BATh ONTUYECKUE CXEMBI JIJIsl TOCTPOCHHSI H300paKEeHU B TIIOCKOM 3epKajie U
coOuparorieii JuH3e.

ONUCLIBATbL HU3YYCHHBIC CBOMCTBA Tel H SJICKTPOMArHUTHBIC ABJICHUS, HCIIOJIb3YA (bI/I3I/I‘-IeCKI/Ie
BCJIMYMHBL: DJCKTPHUCCKUN 3apsj, CHJIa TOKa, 3JCKTPHUYCCKOS HAMpsDKEHHE, SJICKTPHUYCCKOS
COIIPOTUBJICHUEC, YACIBHOC COIPOTHBJICHUC BCIICCTBA, pa60Ta SJICKTPHUYCCKOIO I10JIA, MOIIHOCTbH
TOKa, (POKYCHOE PACCTOSIHHUE U ONTUYECKas CHJIA JIMH3bI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETA; MpPH OMHMCAHUM BEPHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOIB3YEMbIX
BEJIMYMH, X O0O03HAUCHHS W CIUHHIIBI M3MEPEHUs;, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE TAHHYIO
($U3MUECKyI0 BETUUNHY C IPYTMMHU BEIUYHMHAMHU.

aHATM3UPOBATh CBOWCTBA TEN, AJIEKTPOMArHUTHBIC SBICHUS W TPOIECCHI, UCTONB3Yys (hu3muecKue
3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUIECKOro 3apsiia, 3akoH Oma Juisl ydacTka menw, 3akoH [ koyms-
JleHnia, 3aKOH MPSIMOJIMHEHHOTO paCIpPOCTPAaHEHHsI CBETa, 3aKOH OTPaKECHUs CBETa, 3aKOH
NPENOMIICHUSI CBETa; TpPH OTOM pa3luyarTh CIOBECHYI (OPMYITHPOBKY 3aKOHa U  €ro
MaTeMaTHYECKOE BBIpaKCHHUE.

NPUBOIUTH MPUMEPHI TPAKTUYECKOTO MCIIOIBb30BaHMS (PU3UYECKUX 3HAHUHA O AJIEKTPOMArHUTHBIX
SIBTICHUSIX

pemath 3a1a4yu, UCHONb3ysl (U3MUECKHe 3aKOHBI (3akoH OMa A ydacTKa Ienu, 3aKkoH Jxoyis-
JleHma, 3akOH TPSIMOJMHEWHOTO pACHpPOCTPAHEHUS CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH
MIPEJIOMJIEHUS CBEeTa) U (POPMYJIBI, CBA3BIBAIONINE (DU3UUECKUE BETUIMHBI (CHJIa TOKA, JIEKTPUUECKOE
HANPSDKEHUE, DIEKTPUYECKOE COIMPOTUBICHUE, YAEThbHOE COMPOTHBIICHHWE BellecTBa, paboTa
ANEKTPUUECKOTO TTOJISI, MOITHOCTh TOKa, (POKYCHOE PACCTOSTHUE M ONTHYECKAs CHJIA JIMH3BI, CKOPOCTh
SJICKTPOMAriuTHBIX BOJIH, AJIMHA BOJIHBI W 4YaCTOTa CBCTA, q)OpMy.]’IBI pacucTa SJICKTPUUCCKOTO
COITPOTHUBIICHUS TIPH TOCIECIOBATEIIFHOM W TapaJUICTbHOM COSIWHEHUH NPOBOJHUKOB): Ha OCHOBE
aHaJIn3a yCJIOBHUA 3aa4d 3alIUCbIBATh KPATKOC YCIIOBUC, BBIACIIATD q)HSH‘-IeCKI/Ie BCJINMYHHBI, 3aKOHBI U
GopMynbl, HEOOXOAWMBIC [UISI €€ pEIICHHs, IMPOBOAWTH pacueThl M OLEHUBATh pPEATbHOCTH
MOJIYYCHHOI'O 3HAUCHUA (bH3I/I‘IeCKOI>'I BCIIMYHNHBI.

Yyammiicst MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

UCIIOJIb30BaTh 3HAHUS 00 JIEKTPOMATrHUTHBIX SBJICHUAX B MOBCEAHEBHOM JKM3HU il 0OecreueHHs
0e30I1acCHOCTH IpU O0OpallleHHuH ¢ MpuOopaMM M TEXHUYECKUMHU YCTPOHCTBAMHM, JUISI COXPaHEHMS
3I0pOBbsI U COOJIIOJIEHUS] HOPM SKOJIOTHUECKOTO MOBEICHHS B OKpPY)KAIOLICH cpene; MPUBOIUTH
IIPUMEPBI BIMSAHUS JIEKTPOMATHUTHBIX U3JIYYCHUN HA )KUBBIE OPTaHU3MBIL;

pa3nuyaTth TPaHULBl NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep
(yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHMs JJIEKTPHUUYECKOro 3apsijfa) M OrpaHUYEHHOCTb
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3ak0H OMa U1 yyacTka 1emnu, 3akon Jxoynsa-Jlenna u ap.);
UCIIOJIb30BaTh MIPUEMBI TOCTPOEHUS (PU3NUECKUX MOJIENEH, Morucka 1 GOpPMYIUPOBKH JT0OKA3aTEIbCTB

BBIIBUHYTBIX T'MIIOTE3 U TCOPETHUYCCKUX BBIBOJAOB Ha OCHOBE OMIIMPHUYCCKU YCTAaHOBJICHHBIX d)aKTOB;
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® HaxOJWTh aJCKBATHYIO MPEUIOKEHHOW 3a1adye (PU3MUECKyI0 MOJAENb, pa3pemaTs npodiaeMy Kak Ha
OCHOBE MMEIOLINXCS 3HAaHUM 00 3JIEKTPOMArHUTHBIX SIBJICHUAX C UCIIOJIb30BAHUEM MAaTEMaTHYECKOTO
anmnapara, Tak 1 Ipy [OMOIU METOJ0B OLEHKH.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA, KYPCA

Tennoevie aénenusn

TenmoBoe nBmxkeHue. TeruioBoe paBHOBecue. Temmeparypa. BryTtpeHnnss osHeprusi. PaGota wu
terionepenada. TersonpoBoaHocTs. KouBekuusa. WM3znydenune. KonndecTBO — TemnoThl. Y aenbHas
TEIIOEMKOCTh. Pacuer konuuecTBa TEIIOTHl Ipu TermiooOMeHe. CropaHue TOIUIMBa. YJAeidbHas TesioTa
CrOpaHus TOIUIMBA. 3aKOH COXPAHEHHs U MPEBPAILCHUS] SHEPTUU B MEXAHMUYECKUX U TEIIOBBIX MPOIECCAX.
[InaBneHue W OTBEpACBaHME KPHUCTAUIMYECKMX TeN. YJelbHas TeIuloTa IulaBieHus. lcnapenuwe wu
koHneHcanus. Kumenue. BraxxHOoCTh BO3MyXa. YIenbHas TemwioTa mnapooOpaszoBanus. OObsiCHEHHE
W3MEHEHUSl arperaTHOro0 COCTOSIHMSI BEIIECTBA HA OCHOBE MOJIEKYJISPHO-KMHETHYECKUX IPEJICTaBICHUN.
[IpeobpazoBanue 3HEpPruM B TEIUIOBBIX MaIllMHAX. JBUTaTels BHYTpeHHEro cropanus. [lapoBas TypOuHa.
KII/J] rerioBoro nBuraresns. DKoJI0rudeckre mpoOieMbl UCTIONb30BaHHS TETJIOBBIX MAIIHH.

dnekmpuueckue a61eHus

Onektpuzanms Tel. JIBa poja dNeKTpUYECKHX 3apsioB. B3auMopaeicTBue 3apsiKEHHBIX —TEIl.
[IpoBOHMKY, TUANEKTPUKU U TTOTYIIPOBOAHUKHU. DINEKTPUUECKOE MOJIE. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO
3apsana. JlemmMoCTh 3JIEKTPUYECKOTo 3apsaa. JiIeKTpoH. CTpoeHue aroMa. DIEeKTpUYeCKuid TOK. JleiicTBre
AJIEKTPUYECKOTO TOJsI Ha 3JIEKTpUyeckue 3apsabl. McrouHuku Toka. DnekTpuyeckas uenb. Cuiia ToKa.
OJIEKTPUYECKOE HaNpsHKEHUE.  JJEKTPUYECKOe compoTuBieHHEe. 3akoH Oma [ yyacTka UEIu.
[TocnenoBarenbHOE U MapaUIETbHOE COSTMHEHUE TPOBOTHIKOB. Pab0Ta M MOIIHOCTH 3JIEKTPUIECKOTO TOKA.
3axon JIxoymns-Jlenna. Konaencarop. [IpaBura 6e3omacHOCTH Mpu paboTe C AIEKTPOIPUOOPAMH.

Inekmpomaznummnole A61€HUA

OneiT Opcrena. MarautHoe nojie. MarHuTHOE MoJi€ MPSAMOro Toka. MarHuTHOE MoJie KaTyIIKh ¢
ToKOM. IlocTosiHHbIE MarHuThl. MarHUTHOE IOJI€ TMOCTOSIHHBIX MAarHUTOB. MarHutHoe moje 3eMiu.
B3aumopeiictBue marautoB. JleliCTBME MArHMTHOTO MOJS HA MPOBOJHHUK C TOKOM. OJEKTPHUUECKHI
JIBUTATEb.

Ceemoevie sag1eHUA

Nctounuku cera. [IpsamonuHeliHoe pactipocTpaHeHue cBera. Bunumoe apukenue ceetui. OTpaxeHne
cBeTa. 3aKkoH OTpakeHus cBera. [Ipenominenue cBera. 3akoH mnpenomieHus ceta. JInH3el. DokycHoe
pacctosiHue uH3BL OnTHueckas cuia JUH3bL M300paxeHus, qaBaemble JHH30M. ['71a3 kak onmTuyeckas
cucrema. OnrTuyeckue npruodopHlI.

ONHNCAHUE  MATEPHAJILHO-TEXHUYECKOTO  OBECHEYEHUSI  OBPA3OBATEJBLHOTO
MPOIECCA

YMK o0yuarommuxcs

1. [Tepeimkun A.B.. ®usuka. 8 kimacc. — M.: [Ipoda, 2014

2. Ileppimkun A.B.. CoopHuk 3a1au no ¢pusuke. 7-9 xnaccel. — M.; [Ipocsemenue, 2013

3. I'pommea O.M. KoHTpoabHBIE U cCaMOCTOSITENIBHBIE padOTHI 1O (pu3nke 8 kiacc: K yaueOHuKy A.B.
[eppikuna. @usuka. 8xknace. -M.: UznatensctBo «Ox3amen» 2013.

YMK yunreas

e  ®wmsuka. YMK mis ocHoBHOM mikoibl 7 — 9 kinaccesl (PI'OC): MeToaudeckoe mocooue s
yuutenst ABtopsl: bopoaun M. H.
Ton uzpmanms: 2013

e Bonkos B.A. YHuBepcaigpHble MOypOYHBIC pa3paboTku 1o ¢u3mke. 8 kimacc. — 3 —e W3,
nepepabot. u gom. — M.: BAKO, 2012
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HOPMBI OLIEHKHY 3HAHUIA, YMEHUW 1 HABBIKOB YUAIIIUXCSH

OneHka 0TBETOB y4alIuXcs

Ounenka «5» CTaBUThCA B TOM Cllydae, €CIM Yy4YallluiCAd IOKa3blBA€T BEPHOE IMOHMMAaHUE
($u3MUeCcKoil CYIHOCTH paccMaTpUBaeMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, a TaK e
MpaBUJIbHOE ONpe/elieHne (PU3NYECKUX BEIMYWH, WX EIUHHII U CIIOCOOOB M3MEpPEHUs: MPaBUIIHLHO
BBITIOJIHSICT YEPTEKH, CXEMbl U TIpauKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COMPOBOXIAET
paccka3 coOOCTBEHHBIMH MPUMEpPAMHU, YMEET MPUMEHATh 3HAHUSI B HOBOM CUTYyallMH MPH BBITOTHEHUHN
MPAKTUYECKUX 3aJaHUI; MOXXET YCTAaHOBHTH CBSI3b MEXAY H3y4aeMbIM U paHee H3yYCHHBIM
MaTepuaioM MO Kypcy (HU3UKH, a TakKe C MaTepualoM, YCBOCHHBIM IpPU H3YyYEHUH JIPYrHX
IIPEIMETOB.

Ouenka «4» CTaBUTHCS, €CITM OTBET YUEHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSIM HA OLIEHKY
5, HO naH 6e3 MCHOJb30BAHUS COOCTBEHHOIO IIaHA, HOBBIX NMPUMEPOB, 0€3 NMpUMEHEHUs 3HAHUN B
HOBOW CHUTYyalluM, 6€3 HCIOJb30BaHMS CBA3EH C paHEe HU3YYEHHBIM MaTepUaioM M MaTepHuajoM,
YCBOEHHBIM MPU M3YYEHUU Jp. MPEIMETOB: €CIIM YYalIHiics TOMYCTUJI OJHY OIIMOKY MJIM He Oosee
JBYX HEJOYETOB U MOXKET MX UCHPABUTH CAMOCTOSITENILHO MIIM C HEOOJIBIIONW MOMOLIBIO YUUTEIS.

Ouenka «3» CTaBUTBCS, €CIU YYaIIMKACA NPABHIBLHO IMOHUMAeT (HU3UYECKYI0 CYITHOCTh
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEpPHOCTEH, HO B OTBETE HMEIOTCS OTHAEIbHbIE NMpoOeibl B
YCBOEHHHM BOMPOCOB Kypca (U3MKH, HE NPENATCTBYIOIIME JAIbHEHIIEMY YCBOCHHMIO BOIPOCOB
IPOrpaMMHOT0 MaTepuaja: yMEeT MPUMEHSTh MOJYYCHHbIE 3HAHUA MPU PEIICHUU MPOCTHIX 33Jay C
UCTOJIb30BAaHUEM TOTOBBIX (OpPMYZ, HO 3aTpyAHSETCS TMpPH peIIeHUH 3a1ad, TpeOYIoUHX
npeoOpa3oBaHusi HEKOTOPHIX (HOPMYJ, JTOMYCTUI He Oosiee 0THON rpy0oi OmMOKHM U IBYX HEOUYETOB,
He Oosee omHON TpyOO¥l W omHOW HerpyOoil ommOku, He Oojee 2-3 HerpyObIX OIMOOK, OJHOMN
HErpy0oii OIMOKHU U TPEX HEOUETOB; JOMYCTHI 4-5 HETOUYETOB.

OueHka «2» CTaBUTCS, €CIIM YYAIUICS HE OBJIAJE] OCHOBHBIMU 3HAHHSIMH M YMEHHUSMHU B
COOTBETCTBUU C TpeOOBaHUSMHU NPOrpaMMbl W JOMYCTUI Oousblie OHMIMOOK U HEIOYETOB UYeM
HEOOXOIUMO TSI OIIEHKH <«3%.

OuneHka KOHTPOJbHBIX PadoT

Onenka «5» craBuTcs 3a paboTy, BHIIOJIHEHHYIO TOJTHOCTBIO 0€3 OIMO0K M HEOYETOB.

Ouenka «4» craBUTCS 32 pabOTy BBIIIOJIHEHHYIO MOJIHOCTHIO, HO MPH HAJIMYUHU B HEl He Oolee
OJIHOM rpy0O¥ U OJTHOW Herpy0oil OIMOKY M OAHOTO Heo4ETa, He OoJiee TPEX HEI0UETOB.

Ounenka «3» CTaBUTCS, €CJIM YYCHHUK TPABWIIBHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl Wiu
JOMyCTUII He OoJiee OJHOM rpyOoi OmMOKM W.JABYX HEHOYETOB, HE Oosiee ogHOU rpy0oil ommoOKu U
OJIHOM HerpyOoil ommuoOKu, He Ooyiee TpeX HErpyObIX OIMMOOK, OAHOW HErpyOOH OIMMOKH M Tpex
HEJ0UETOB, TPU HAINYKU 4 - 5 HETOUYETOB.

OueHka «2» CTaBUTCS, €CIIU YUCIIO OIIMOOK U HETOYETOB MPEBBICHIIO HOPMY JJISl OLEHKH 3 WUITH
NPaBUJIBHO BBIIOJHEHO MeHee 2/3 Bceil paboThl.

Ounenka 1a00paTopHbIX padoT

Ounenka «5» CTaBUTCA, €CIIM YYAIIUKCS BBIMOJIHSAET PadOTy B MOJHOM O00BbEME C COONIOIEHUEM
HEOOXOIMMONITIOCTIEIOBATEILHOCTH  TPOBEICHUSI OMBITOB M HW3MEPEHUIl; CaMOCTOSATENBHO U
palroHaILHO MOHTUPYET HEOOX0MMOEO00PYI0BAaHHE; BCE OMBITH IPOBOIUT B YCIOBHSX U PEKHMAX,
00ecreYnBarOIINX MOMyUYeHUE MPABUIBHBIX PE3yIbTaTOB WBBIBOJIOB; COOMIOIAET TpeOOBAHUS MIPABHII
0€30MaCHOCTH TPY/a; B OTYETE MPABWIIBHO M aKKypPaTHO BBIMIOJHSET BCE 3aIMCH,TA0JIUIBI, PUCYHKH,
YepTexH, rpaduKu, BHIYUCICHUS; TPABUIILHO BBITOJIHSACT aHAIIA3 MOTPEITHOCTEH.

Onenka «4» CTaBUTCS, €CIIH BBIOJIHEHBI TPEOOBaHMS K OIIEHKE «5» , HO OBUIO JOIYIIEHO JIBa -
TpH HeJoueTa, He OoJiee OAHON HerpyOoil OMMOKK U OTHOTO HEIOUETA.

Ouenka «3» craBuTcs, eciay paboTa BBITOJHEHA HE MOJIHOCTHIO, HO 00bEM BBITIOJTHEHHOW YacTH
TaKOB, TIO3BOJIICT MOJYYUTh NMPABUILHBIC PE3YIbTAThl U BBHIBOJBI: €CIIU B XOJI€ MPOBEACHUS OMbITA U
W3MEPEHHI OBUTH JTOMYIIEHBI OIUOKH.

OueHka «2» CTaBUTCS, €ClId padOTa BBIOJIHEHA HE MOJHOCTHIO U O0BEM BBHIMOTHEHHOW YacTH
paboThl HE TMO3BOJISIET CHENaTh MPABWIBHBIX BBIBOJOB: €CJIM OIBITHI, M3MEPEHHS, BBIYUCIICHHUS,
HAOJI0IEHUS TIPOU3BOIINCH HEMPABHIBHO.
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Bo e6cex cnyuasx oyenxka cuudcaemcs, eciu Y4eHUK He COOn00an mpebo8anus npasui
bezonacrocmu epyoa.

Ilepeyenn ommnodox:

I'pyObie ommoku

1. He3nanue onpeseneHuii OCHOBHBIX MOHSATHH, 3aKOHOB, MPaBUJI, MOJIOKEHUI TeopuH, HopMyI,
OOLIENPUHATHIX CUMBOJIOB, 0003HauUeHUs (U3NUYECKUX BEJIMYMH, SAUHUIY U3MEPEHHUSL.

2. HeymeHue BbIIENATH B OTBETE ITIABHOE.

3. HeymeHnue npumeHSATh 3HaHUS ISl pelIeHHs] 3a7ady U OOBsSCHEHUS (U3UUYECKUX SIBJICHMIA;
HEMPaBUWIBHO C(OPMYITMPOBAHHBIE BOIIPOCHI, 3aIaHUS WIM HEBEPHBIE OOBSCHEHUS X0/1a UX PELICHUS,
HE3HaHWE TIPUEMOB pEIIEHUs 3aJay, aHAJIOTMYHBIX paHee pEeIIeHHbBIM B Kjacce; OLIMOKH,
MOKAa3bIBAIOLIME HEMPaBUIbHOE TOHUMAHKE YCIOBUS 3a/1a4d WM HETPABHIILHOE

UCTOJIKOBAHUE PEIICHHUS.

4. HeymeHue yuTaTh U CTPOUTH TpadUKU U IPUHIUITAATHHBIC CXEMBI

5. Heymenune moAroToBuTh K paboTe YCTAaHOBKY WJIM JAaOOpaTOpPHOE OOOpYHOBAaHHE, MPOBECTH
OTIBIT, HEOOXOIMMBIE PACUEThI

WJIM UCTIOJIb30BATh MOJIyUYE€HHBIE JaHHBIE JIs1 BHIBOJIOB.

6. HeGpexHoe OTHOIICHKE K JIAOOPaTOPHOMY 000pYIOBaHHUIO U U3MEPUTEIILHBIM PUOOpaM.

7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEILHOTO TTpUoopa.

8. Hapymenue TpeboBanmii mpaBui 6€30MacHOTO TPy/1a MPHU BHIIIOJTHEHUN 3KCIIEPHUMEHTA.

HerpyOblie omuoxu

1. Herounoctu ¢popMyIupOBOK, ONIPEIEICHUI, 3aKOHOB, TEOPUH, BEI3BAHHBIX HEIMTOJIHOTON OTBETA
OCHOBHBIX TPU3HAKOB

omnpenenseMoro noHsATHA. OmuOKM, BbI3BAHHBIE HECOOJIIOJICHHMEM YCIOBHM NPOBEICHUS OIbBITA
WJIA U3MEPEHU.

2. OmuOKM B YCIOBHBIX OOO3HAUEHUSX HA MPUHIUIHAIBHBIX CXEMaX, HETOYHOCTU YEPTEKeH,
rpauKoOB, CXEM.

3. Ilponyck Ui HETOYHOE HANMCAaHHE HAMMEHOBAHUN €IMHUI] (PU3MUECKUX BEINYHH.

4. HepannoHanbHBIN BEIOOP X042 pEIICHUsI.

Henouernt

1. HepanuoHanbHble 3amMCH TPHU BBIUMCICHUSX, HEpAIMOHAJIbHBIE IPUEMbl BBIYUCICHUMH,
npeoOpa3oBaHuil U pelIeHns 3a1au.

2. ApudmeTndeckre OmMOKH B BBIYUCICHHUIX, €CITU ATH OMUOKH Tpy00 HE MCKAXKAIOT PeaJbHOCTh
MIOJIyYEHHOT'O pE3yJIbTarTa.

3. OTaenpHBIE MOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA HIIM OTBETA.

4. HebOperxHoe BBINOJIHEHHE 3aMuceil, yepTexkeil, cxeM, rpadukos.

5. Opdorpadudeckue U MyHKTyallMOHHBIE OIIUOKHI

TEMATHYECKOE INTAHUPOBAHUE

B Tom 4ncie
KosmuecTBo B Tom 4ucie
HaumenoBanue pa3aena J1a00paToOpHbBIX
4acoB KOHTPOJIbHBIX padoT
padort
TennoBsie sBICHUS 23 2 3
DNEKTPUUECKUE SBICHUS 28 1 5)
DNEKTPOMAarHUTHHIE SIBICHUS 6 1 2
CBeTOBBIC SBJICHHS 11 1 1
UTOIO: 68 5) 11
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6. KAJIEHJIAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE

0 Koin-Bo ara
Ne ypoxa Tema ypoka A JlomaliHee 3agaHue
4acoB | MPOBEACHUS
TEIJIOBBIE SIBJIEHUSA (23 yaca)
1 Tennosoe nBrxkenne. Temneparypa BHyTpeHHss dHEeprus 1 81,2
2 CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTHUH 1 83
3 TermmonpoBoIHOCTH 1 84
4 Kongekrus. U3nyuenue 1 85,6
3) KonnuecTBo Temnorsl. EMMHUIIBI KOJIMYECTBA TEMIOTHI 1 87
6 V neapHas TEILI0EMKOCTD 1 88
7 Pacuer xonuuecTBa TEIIOTHI, HEOOXOAUMOTO JIJIsl HArPEBAHUS TeJla WK 1 §9
BBIJICJIIEMOTO UM IPHU OXJIXKICHUU
Jlabopatopnas pabora 1. 1
8 CpaBHEHHE KOJWYECTB TEIUIOTHI MPU CMEITUBAHUH BOJIBI PA3HOU
TEeMIIepaTypbl
9 JlaGopatopHas padota 2. 1
N3mepenue yaenbHON TEMII0OEMKOCTH TBEPIOTO Tea
10 DHeprus TOIJIMBA. Y AeNbHAs TEIIOTa CTOPAHUS TOILJIMBA 1 8§10
11 3aKOH COXpaHEHUS U MPEBPAILICHUS YHEPTUM B MEXaHUYECKUX U 1 8 11 ITomT. 88 1-10
TEIJIOBBIX MpoLieccax
KonTponbnas pabota 1 Ha Tembr: KonnyecTBo TemnoThl. Y nenbHast 1
12 TEIUIOEMKOCTh. Y JieibHAs TEIJIOTA CrOPaHUs. 3aKOH COXPaHEHUS
SHEPruu.
13 Arperaraeie COCTOsIHHS BellecTBa. [naBienue n orsepaesanue 1 8§12, 13

KPpUCTAJUINYCCKUX TCJI.
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rpa(I)HK IJIaBJICHUA U OTBECPACBAHUA KPUCTATIIIMYCCKUX TCII y,IIGJ'IBHaH

14 8§ 14,15
TEIIOTA TIABJICHUS

15 Pemenwne 3ana4 va temy: [InaBnenne u orBepaeBaHue 1

16 Hcnapenne. HachllieHHBIN 1 HEHACBIEHHBIN nap. [lornomenue sueprun 1 §16. 17
MIPY UCTIAPCHUH KUJKOCTHU U BBIJICIICHUE €€ TP KOHJICHCAIIUU T1apa ’

17 Kunenue. Y nenpHas Teniaora mapoodpa3zoBaHus U KOHICHCAIIUU 1 818
BrnaxaocTts Bo3ayxa. CiocoObl onpeiesieHust BIaKHOCTH BO3AyXa. §19

18 JlaGopatopHas padota 3. 1
H3mepenne OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa 3a1ad

19 | YienbHas TemioTa Napoo6pa3oBaHus U KOHIEHCALH 1 § 20

20 Pabora raza u mapa npu pacumupeHuu. /[Burarenb BHyTPEHHETO CTOPaHUS 1 §21,22

21 [TapoBas Typ6una. KIIJ] TerioBoro npuratens 1 823,24

22 [ToBTOpHTENEHO-0000IIAIOIINI YPOK 1 Iosr. 88 12-24

23 KonTponbhas pabota 2 Ha TeMy: ArperatHble COCTOSHUS BEIIECTBA 1

SJIEKTPUYECKUE SABJIEHUS (28 yacoB)

24 DneKTpu3alus Tel Npyu CONMPUKOCHOBEHUH. B3anmonaeiictBue 1 8§25
3apsHKEHHBIX TETl

25 DIEKTPOCKOI. DIEKTPHIECKOE T10JIe 1 8 26, 27

26 J1emMMOCTb 3IEKTPUUYECKOro 3apsia. DnekTpoH. CTpoeHue aToMOB 1 828,29

27 OObsacHEHNE EKTPUIECKHUX SBICHUIH 1 § 30

28 [TpoBOAHWKY, TOTYIIPOBOHUKH W HEITPOBOAHHUKH JIEKTPHUIECTBA 1 §31
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§ 32

29 OnexTpuueckuil ToK. ICTOYHUKH IEKTPUIECKOTO TOKa

30 DneKTpuYecKas 1enb U €€ COCTAaBHBIC YaCTH §33

31 DJeKTpUYECKU TOK B MeTa/uIax. J[efCTBUS JIEKTPUIECKOTO TOKA. § 34-36
Hampagiienue 3meKTpuaeckoro Toka

32 Cuna toka. Enunuiiel cussl Toka. AMnepmertp. M3amepenne cuibl Toka § 37,38
Jlabopatopnas pabota 4.

33 COopKa 3IEeKTPUYECKON LIEeMH U U3MEPEHUE CUIIBI TOKA B €€ Pa3InIHbIX
y4dacTKax

34 DnexTpuueckoe HanpshkeHue. Equaniibl Hanpsokerus. BoasTmeTp. § 39-41
H3mepenne HanpsKeHUsI

35 Jlabopatopnas pabora 5.
W3mepenne HanpsHKSHMs Ha Pa3IMYHBIX YYaCTKaX dICKTPUUYECKOH 1enu

36 3aBUCHUMOCTb CUJIbI TOKA OT HAIPSIKEHUS. DIEKTPUUECKOE 842,43
COTIPOTHUBIICHUE MMPOBOHUKOB. ETMHUIIBI COMPOTHBIICHUS

37 3akon Oma a1 y4yacTka rnenu. Pacuer conpoTUBIEHUS MPOBOIHUKA. 8§44, 45
Y aenbHOE COMPOTUBIICHHE

8 46, 47

[Ipumepsl Ha pacueT COMPOTUBIICHUS MPOBOIHUKA, CHIIBI TOKA U

38 HanpsbkeHus. Peoctatel. JlabopaTopHas padota 6.
PerynupoBaHue CHIIBI TOKA peOCTaTOM
JlaGopatopHas padota 7.

39 W3mepenne conmpoTUBIICHHS POBOTHUKA TIPH ITOMOIIY aMIIEpMETpa 1

BOJIbTMETPA
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§ 48

40 [TocnenoBarenbHOE COEAUHEHNE TPOBOJHUKOB

41 [TapannenbHOE COeTMHEHUE TPOBOHUKOB 849

42 Pemenue 3anay Ha 3akoH OMa 1J1s1 yyacTKa LENH, 10CIeJ0BaTEIbHOE,
napasuleIbHOE U CMEIIaHHOE COEAMHEHNS TPOBOAHUKOB

43 PaboTa snexkTpudeckoro Toka § 50

44 MoIIHOCTb 3MEKTPUYECKOro TOKa. ENUHUIIBI pabOThI AIEKTPUIECKOTO § 51, 52
TOKA, IPUMEHSEMbIE HA IIPAKTHUKE

45 Jlabopatopnas pabora 8.
W3mepenne MOITHOCTH U pabOThl TOKA B 3JIEKTPUUECKOM JIAaMITOUKE

46 HarpeBanue npOBOJHUKOB 3JEKTPUUECKUM TOKOM. 3akoH [[xoyns-JIenna 853

47 Konnencarop 8§ 54

48 Jlamna HakanuBaHuUs. DNEKTPUUECKUE HArPEBATENIbHbIE TPUOOPHI §55

49 Koportkoe 3ambikanue. [Ipenoxpanurenu 356

50 [ToBTOPHUTEIIEHO-0000IIAIOIINN YPOK ITosr. 8§ 25-56
KonTponbhas pabota 3 mo temam: 3akon Oma AJist yyacTKa IeTH.

o1 Pacuer conporusnenns npoBoanuka. [locnenosarensHoe u

mapajiCJibHOC COCIMHCHUC ITPOBOJHUKOB.

IJIEKTPOMAI'HUTHBLIE SABJIEHUS (6 yacos)

52

MarauTtHoe noJjie. MarHUTHOE 1101 IIpsAMOro TOKa. MarsuTHbI€ JIMHUHA

§ 57,58

53

MarsuTHoOe moJje KaTyHIIKH C TOKOM. QHCKTpOMaI‘HI/ITBI " UX IIPUMCHCHHC

§ 59
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54 JlaGopatopHas padota 9. 1
COopka 3JIeKTpOMarHuTa 1 UCIIbITAHUE €ro JeHCTBUS
55 ITocrossHHBIE MarHUTHI. MaruuTHOE 110JI€ MAarHUTOB. MarHuTHOE MOJIE 1 8§60, 61
3emun
56 JleiicTBEe MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM. DJIEKTPOIBUTATEb. 1 § 62
57 JlabopaTopnas pabora 10. 1
N3yuenune aIeKTpruIecKoro IBUTaTessl TOCTOSHHOTO TOKa (Ha MOJIETH)
CBETOBBIE ABJIEHUS (11 yacoB)
58 Hctounuku ceeta. PacpocTpaneHnue ceeta 1 §63
59 Bunumoe nBukeHue CBETUI 1 § 64
60 OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA 1 §65
61 ITnockoe 3epkaino 1 § 66
62 [Ipenomnenue cBeTa. 3aKoH MPEIOMJIICHUSI CBETA. 1 867
63 JIunzel. OnTHYecKas CUia JIMH3bI 1 8 68
64 N3ob6pakenus, 1aBaeMble JTUH30M 1 § 69
65 JlaGoparopnas pabota 11. 1
[Toyyenue n300pa>keHus MPU MOMOILIY JIMH3BI
66 I'ma3 u 3penue. Pemenue 3agau 1 8§70
67 [ToBTOpHUTENHEHO-0000IIAIOIININ YPOK 1 ITosr. 8§ 57-70
68 KonTtposarHas paboTa 4 mo Temam: 3aKOHBI OTPAKEHHS CBETA. 3aKOH 1

IMPEIOMJICHUS CBCTA. JIMH3EIL.
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