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l. IHosicHuTeIbLHASA 3aNTUCKA

Pabouas mporpamma mo ¢usuke a7 8§ Kiacca COCTaBjieHa B COOTBETCTBMM C IPAaBOBBIMU U
HOPMATUBHBIMH JJOKYMEHTaMHU:

- @enepanbublii 3akon «O6 obpazoBanuu B Poccuiickoit @epepaunm» ot 29.12. 2012 1. Ne
273-D3 uzmenenns 2015 r.;

- ®enepalibHbII rocyAapCcTBEHHBIN 00111e00pa30oBaTeNbHbIN cTaHIApT HAYaJIbHOTO u
OoCHOBHOTO 0OpazoBanus ot 10.12.2010 r.;

— [Tpuka3 MunucrepcTBa oOpasoBanus U Hayku Poccuiickoit @eneparun ot 31aexadps 2015
r. No 1576 «O BHeceHnM HW3MEHEHHMH B (pemepanbHBI TOCYJapCTBEHHBIH 0Opa30BaTEIbHBIN CTaHAAPT
HAYaJIbHOTO 00mero oOpa3oBaHUs, YTBEP)KICHHBIM IMpHKa3oM MMHHUCTEpCTBa 00pa30BaHUS M HAYKU
Poccutickoit ®eneparuu ot 17 nekadbps 2010 r. Ne 1897»;

- [Ipuka3z MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepanum ot 31 nexkadbps 2015
r. Ne 1577 «O BHeceHMHM HW3MEHEHHUH B (enepalbHBIi TOCyIapCTBEHHBIH 00pa3oBaTEIbHBIN CTaHIAPT
OCHOBHOr0O 00mIero o0pa3oBaHUs, YTBEPXKACHHBIM MpHKa3oM MUHUCTEpCTBA 00pa3oBaHUS U HAYKH
Poccuiickoit @enepanuu ot 17 nekadps 2010 r. Ne 1897»;

- [Mpumepnas OOIl ocHOBHOro o0mero oOpa3oBaHus, OJOOpEHHAs Ha 3aceHaHHH
benepanbHOro yueOHO-METOuYeCKOro 00beauHenus, mporokon Ne 1/15.

— C yuérom OOIT OO0 MOY OOII Ne 5 1. JlapacyH.

- C yueOnpM uianom MOY OOMI Ne 5 ni./Iapacyn 5-9 kiiaccoB

[IporpamMmma 1o ¢u3uKe [JIsI OCHOBHOW IIKOJIBI COCTaBJ€HA B COOTBETCTBHH C: TPEOOBaHUSIMU
denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeILHOTO CTaHIapTa OCHOBHOTO 00111ero oopazoBanus (PI'OC
000); TpeboBaHUAMHU K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON MPOrpPaMMBbl (JTUYHOCTHBIM,
METaNpeIMETHBIM, IPEAMETHBIM).

YMK:

1) A.B. Ilepbimikuna, H.B. ®unonosuy, E.M., E.M. I'yrauk « [IporpaMma oCHOBHOTO 00111€r0

obpazoBanus. ®usuka. 7-9 kimacce», poda, 2013r.
2) Ilepoiikun A.B — ®usuka. 8 kiace— M.: «/Ipodar, 2017 .

[xonbHBIN Kypc GU3UKU [] cHCTEeMOOOPA3yIOMIMK /I €CTEeCTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE COJEP)KaHUA KypCOB XMMHH, OMOJOTHH, Teorpaduu u
ACTPOHOMMUHU.

Oduszuka [] Hayka, u3ydaromias Hauboyiee oOIIMe 3aKOHOMEPHOCTU SIBIEHUN TPUPOJIBI, CBOHCTBA U
CTPOCHUE MaTEPHH, 3aKOHBI ee NBIXKEeHHUs. OCHOBHBIC TMOHATHS (U3UKU M €€ 3aKOHBI MCIOJIb3YIOTCS BO
BCEX €CTECTBEHHBIX HayKax.

dusuka M3ydyaeT KOJIUYECTBEHHBIE 3aKOHOMEPHOCTH IPUPOJHBIX SBIECHUA U OTHOCHUTCS K TOYHBIM
HaykaMm. BmecTe ¢ Tem rymaHuTapHbIi moTeHnHan (GuU3uku B (GOPMHUPOBAHUU OOIIEH KapTHHBI MUpa U
BJIUSHUM Ha Ka4ECTBO KM3HU YeJIOBEUECTBA OUYEHB BBICOK.

O®u3uka [] »KCOEpUMEHTAJIbHAs HayKa, HW3y4arllas MOPUPOJIHbIC SBJICHUS OINBITHBIM ITYyTEM.
[Toctpoenunem TeopeTuueckux Mozeneit Gpusuka naetT oObsCHEHUE HAOII0AaeMbIX SBICHHH, (OpMyIupyer
(dbu3MYecCKrue 3aKOHBI, NPEJICKA3bIBA€T HOBBIC SIBJICHHS, CO3JA€T OCHOBY [UJII TPHUMEHEHUS OTKPBITHIX
3aKOHOB IIPUPOJBI B YEJIOBEYECKOW NpakThke. DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE XHMHUYECKHX,
OMOJIOTUYECKNX, aCTPOHOMHUUYECKHX SIBICHHN. B Ccuiy OTMEYeHHBIX OCOOEHHOCTEH (DU3MKH €€ MOMKHO
CUMTATh OCHOBOM BCEX ECTECTBEHHBIX HAYK.

B coBpeMenHOM Mupe poib (PU3UKH HEPEPHIBHO BO3PACTAET, TAK KAK OHA SBIIIETCS OCHOBOM Hay4HO-
TEXHUYECKOTro mporpecca. Mcmonp3oBaHue 3HaHUNW TO (U3UKE HEOOXOIUMO KAKIOMY JUISl PEIIeHUs
MPAaKTUYECKUX 3a7ad B TIOBCEJHEBHOW IKH3HU. YCTPOWCTBO W TPHHIIMI JCUCTBUS OOJBITMHCTBA
MPUMEHSIEMBIX B OBITY ¥ TEXHUKE MPUOOPOB U MEXAHU3MOB BITOJIHE MOTYT CTaTh XOPOIICH HILTFOCTpaIiueit
K U3y4a€MbIM BOMPOCAM.

Ienau u 3apaum:
W3ydeHnue HpU3NKU B OCHOBHOM IIKOJIE HATIPABIEHO HA JOCTH)KEHUE CIETYIOIINX IIeNeH:



OCBOECHHE 3HAHUHM O MEXAHUYECKUX, TEIUIOBBIX, SJEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSX,
BEJIMYMHAX, XapaKTEPU3YIOIINUX 3TH ABJICHUS, 3aKOHAX, KOTOPBIM OHH MOJUUHSIOTCSA, O METOAaX HAYYHOTO
MO3HAHUS PUPOABI U (OPMHUPOBAHNE HA FTOM OCHOBE MPEACTABICHUH O GU3NIECKOM KapTHHE MHPA;

OBJIaJIeHHe YMEHUSIMH TIPOBOJIUTH HAOJIOJEHUS MPUPOJHBIX SBJICHUH, OMHMCHIBATH U 0000IIATH
pe3yNbTaThl HAOMIOACHUN, UCTIOIB30BATh MPOCTHIC U3MEPUTENbHBIE TPUOOPHI IS U3y4eHUsT (PU3MIECKIX
SIBJICHUH; TPEICTaBIATh pPE3yJbTaThl HAOMIONCHUM WM WU3MEPCHHH C IMOMOIIbI TaOyuil, rpa@ukoB U
BBISBJISTH HA 3TON OCHOBE AMITMPUUYECKUE 3aBUCUMOCTH; IIPUMEHSATH MOJIYICHHBIC 3HAHUS 11 O0BSICHEHUS
Pa3HOOOPA3HBIX MPUPOJHBIX SBICHUW M TPOIECCOB, MPUHIIMIIOB JCHCTBUS BAXKHEHIIHUX TEXHHUYECKHX
YCTPOUCTB, JUIS pelieHus (PU3NIECKHUX 3a1ad;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, WHTE/UICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B
MIPOLIECCE PEUICHUS UHTEIUICKTYaIbHBIX TPO0JIeM, (PU3MYECKHUX 33/1a4 M BBIOJHEHHUS SKCIIEPUMEHTAILHBIX
HCCIEOBAHUM; CIIOCOOHOCTH K CaMOCTOSATEIbHOMY IPHOOPETEHHUIO HOBBIX 3HAHUN 1O (QHU3HKE B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU U HHTEPECAMU;

BOCIIUTAHHME YOCSKIEHHOCTH B TIO3HABAEMOCTH OKPYIKAIOIIETO MUPa, B HEOOXOIMMOCTH PAa3yMHOTO
WCIIOJIb30BAHUS TOCTHKEHUI HAYKH M TEXHOJIOTUHN IS NaTbHEHUINIEro pa3BUTHS YEIOBEYECKOTO O0IIeCTBa,
YBOKEHUSA K TBOPLIAM HAyKHM M TEXHHMKH; OTHOLIEHUS K (U3MKEe KaK K DJIEMEHTY OOIledyenoBe4ecKon
KYJIbTYpHI;

NPUMEHEHHe TMOTYYEHHbIX 3HAHUM M YMEHUM JUIsl PEIICHMs MPAKTHUYECKUX 3a/1ay IOBCEIHEBHOU
JKHM3HM, 1151 00eCIIeUCHHS OC30IaCHOCTH KU3HEACATCIILHOCTH.

001eo0pa3oBaTe/ibHbIE:

* YMEHHUSl CaMOCTOSTEIbHO U MOTHMBHUPOBAHHO OPraHHU30BBIBATH CBOIO IO3HABATEIbHYIO JEATEIBHOCTh (OT
IIOCTAaHOBKH [0 [TOJIYUYEHUS U OLIEHKU Pe3yJIbTaTa);

YMEHHUS UCIHOJb30BAaTh 3JIEMEHTHl MPUUMHHO-CIEJCTBEHHOI0 U CTPYKTYPHO-(PYHKLIHOHAIBHOIO
aHaly3a, OIpENeNsITh CYIIHOCTHBIE XapaKTEPUCTUKU M3Yy4aeMoro O0O0beKTa, pa3BEpHYTO
000CHOBBIBATh CYXKJI€HUS, AaBaTh ONPEACICHUs, IPUBOAUTD JI0KA3aTEIIbCTBA;

* YMEHHUS HCIIOJIb30BaTh MYJbTHMeIUIHbIE PECypChl M KOMIBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKH U
IIPE3EHTALMH PE3YJIbTATOB I103HABATEIBHON U MPAKTUYECKON EATEIBHOCTH;

* YMEHUS OLIEHHWBATh U KOPPEKTUPOBATh CBOE MOBEICHUE B OKPYXKAIOUIEH cpejie, BHIIOIHATh 3KOJOTHYECKHE
TpeOOBaHUs B MPAKTUUECKOM NEATETLHOCTH U MIOBCETHEBHON KHU3HH.

NpeAMeTHO-OPUEeHTHPOBAHHbIE:
* [IOHUMAaTh BO3PACTAIOILYIO POJIb MAyKH, YCUICHUE B3aUMOCBS3H M B3aUMHOTO BIUSHUS HAYKUU TEXHUKH,
NpEeBpalIeHUs] HAayKd B  HEMOCPEICTBEHHYIO MPOM3BOAMTEIBHYIO CHJIYy OOIIecTBa:0CO3HABATh
B3auUMo/ielicTBHe YEJIOBEKa C OKpYXKalollel cpeioil, BO3SMOXKHOCTH M CIIOCOOBIOXPaHbl IPUPOJIBI;
* pa3BUBaTh I[I03HABATEIbHBIE HWHTEPEChl W  HHTEJUIEKTyallbHble CIIOCOOHOCTM B IpoIecce
CaMOCTOSITENILHOIO NPUOOpeTeHUs] (U3UUECKUX 3HAHUM C MCIOJIB30BAaHUEM pA3IUYHBIX HCTOUYHUKOB
nH(pOpMalUY, B TOM YHUCIIE KOMIbIOTEPHBIX;
* BOCIIMTHIBATh YOSKJEHHOCTh B MO3UTUBHOM poiM (DPU3HMKM B KM3HM COBPEMEHHOTO OOIIECTBa, TOHUMAaHUE
MEPCIEeKTUB Pa3BUTHUS DHEPreTUKH, TPAHCIOpPTa, CPEICTB CBS3M M Jp.; OBJAaJeBaTh YMEHUSIMU
NPUMEHSATD MMOJyYEHHbIE 3HAHU AJIA MOJIyYeHUs pa3Ho0O0pa3HbIX GU3NYECKUX SIBICHUMH;
* NpPUMEHSATH [OJIyYEHHbIE 3HAHUA M YyMEHHUS sl 0e30MacHOro HCHOJIb30BAaHUS BEIIECTB
MMEXaHU3MOB B OBITYy, CEIbCKOM XO3MHCTBE M MPOU3BOJACTBE, pPEIICHUS MNPaKTHUECKUX 3aaad
BIIOBCE/ITHEBHOM KU3HU, MPEAYNPEXKICHUS SIBJICHHUI, HAHOCAIIUX BPEJl 3/10POBbIO YeJIOBEKa U

OKPYKarOLLEH  Cpelie.

3anaun

* pa3BHUTHE MBIIUICHUS yJaluxcs, GOPMUPOBAHUE Y HUX CAMOCTOSATEIHHO MPUOOPETATh U NMPUMEHSTh
3HaHUS, HA0JIIOAATH U O0BACHATH (PU3HUECKUE SIBIICHMUS,;

* OBJIAJICHHE IIKOJbHBIMU 3HAHUSAMHU 00 SKCIEPUMEHTAIbHBIX (paKTax, HOHATHUAX, 3aKOHAX, TEOPHSIX,
MeTo/1ax (pU3NYECKON HAyKH; O COBPEMEHHON Hay4yHOUM KapTHHE MUPA; O IIMPOKUX BO3MOMKHOCTAX
NpUMEHEHHS (PU3NYECKUX 3aKOHOB B TEXHHUKE U TEXHOJIOTHH;

* YCBOEHHE HIKOJIbHUKAMU UJeH €IMHCTBA CTPOEHUSI MaTepUH M HEHMCUEPIaeMOCTH Mpolecca €€ MO3HaHus,



MOHWMAaHHE POJIM MPAKTUKU B TIO3HAHUH (PU3MUYECKUX SBICHUHN U 3aKOHOB;

* (opmupoBaHHe MO3HABATEIBLHOTO HHTEpEca K (PU3UKE U TEXHUKE, PAa3BUTHE TBOPUYECKUX
CrocoOHOCTEH, OCO3HAHHBIX MOTUBOB YUEHHUS; TOJTOTOBKA K MPOJIOJIKEHUIO 00pa30oBaHUs U
CO3HATEIbHOMY BBHIOOPY MPOQECCUU.



1. Ilnanupyemble pe3yJibTaThl H3yYeHHs Y4eOHOI0 MpeaAMeTa.

IIpenMeTHbIE pe3yabTaThI

TenJioBble sIBJICHUSA
Yyamuiicss HayYuTCs:

®  pPAaCHO3HaBaTh TEIUIOBBIC SIBJICHHS M OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUSI MIPOTEKAHUS ATHX sBJICHUU: nuddys3usi, u3mMeHeHne oObeMa Tell IPU HarpeBaHUU
(oxnaXkeHUM ), OOJIbIIIAs CKUMAEMOCTh ra30B, Majiasi COKUMACMOCTbh JKHUJIKOCTEH U TBEPJBIX TEII; TECIUIOBOE
paBHOBECHE, HCIIApCHUE, KOHJCHCAIMS, IUIABJICHHWE, KPUCTAJUIM3AllUs, KHIICHUE, BJIAXXHOCTh BO3/yXa,
pasnyHble CIOCOOBI  TEIuIoNnepenadynd  (TEIUIONPOBOAHOCTh, KOHBEKIIMS, H3JIyUCHHE), arperaTtHbie
COCTOSIHUSI BEILIECTBA, TIOTJIOIIEHUE SHEPTHH IPU UCTIAPSHHUH KHUIKOCTH U BBIICJICHHE €€ MTPH KOHICHCAIIMH
napa, 3aBUCUMOCTb TEMIIEPATypPbl KUIICHUS OT JaBJICHUS;

® OIMCHIBATh M3YUYCHHBIC CBOMCTBA TEJ U TEIUIOBBIC SBJICHHS, HCIIOJIB3YS (DU3MUCCKUE BEINYMHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHsI, TEMIIEPATypa, YAeIbHas TEIUIOEMKOCTh BEIIECTBA, Y/ACIbHAs
TEIUIOTA IUIABJICHMSI, YyJENbHAs TEIUIoTa NapooOpa3oBaHMs, yJelbHAs TEIJIOTa CropaHHs TOILIUBA,
KOO QUIIMEHT TIOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATENsl, IMPH OINHMCAHWUHM IPABWIBHO TPAaKTOBATh
(GU3NYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYUH, MX OOO3HAYCHHS M CIUHHIIBI H3MEPCHHS, HaXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEUYMHY C APYTUMH BEIIMYMHAMU, BHIYUCISATH 3HAYCHUE
(U3HYECKON BETUMIMHBL;

® aHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBICHHS M IPOLECCHI, HCIOJIB3YS OCHOBHBIC
MOJIOYKEHHSI AaTOMHO-MOJICKYJIIPHOTO YUEHHS O CTPOSHHH BELIECTBA M 3aKOH COXPaHEHHS YHEPTHH;

® pasnMyYaTh OCHOBHBIC NMPU3HAKU M3YYCHHBIX (PU3NYCCKUX MOJIEICH CTPOCHUS ra3oB, KUIKOCTEH
Y TBEPBIX TEIT;

® TPUBOJIUTH MPHUMEPHl IMPAKTHUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX B3HAHUH O TEIUIOBBIX
SIBJICHHSIX;

e periath 3ajJa4M, UCIOJB3Ys 3aKOH COXPAHEHHUS SHEPIMH B TEIIOBBIX Mporeccax u (HopMyJibl,
CBSI3bIBAIOIIUE (PU3NYCCKUE BEIMYMHBI (KOJHMYECTBO TEIUIOTHI, TEMIEpaTypa, YAeiIbHAs TEIUIOEMKOCTh
BEIIEeCTBA, yJC/IbHAS TEIUIOTA IUIABJICHMS, YAEAbHAs TeIUIoTa MapooOpa3oBaHus, y/aelbHAs TEIIoTa
CropaHusl TOILUIMBA, KO3()(HUIMEHT MOJe3HOro ACHUCTBHUS TEIUIOBOTO JIBUTATENs): Ha OCHOBE aHalIn3a
YCIIOBHSI 3aj1a4Ml 3allUCBIBATh KPATKOE YCJIOBHE, BBIICIATH (DHU3UUECKUE BEITMUYUHBI, 3aKOHBI U (POPMYIIBI,
HEOOXO/JMMBIC JIJISl €€ PEIICHUs, MPOBOJUTh PAcUeThl U OLICHUBATh PEaTbHOCTh MOJYYCHHOTO 3HAYCHUS
(hUBUYECKON BEITMYUHBI.

Yyawuiicas noayuum 603MONCHOCMb HAVUUMbCS:

® UCNONBL306AMb 3HAHUSL O MENIOBbIX SGNEHUAX 6 NOBCEOHEGHOU JICUSHU ONsi 0becneyerus
bezonacnocmu npu 0bpawjeHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEAMU, 01 COXPAHEHUsl 300P08bs
U COOMOOEHUsI HOPM IKOJLOSUYECKO20 NOBeOeHUsi 8 OKpyJcarwel cpeoe, Npusooums npumepbl
9KONI02UYECKUX — nociedcmeull  pabomuvl — Osueameneli  6HYMpPEHHe20 — C2OpAHUs,  MENnlo8blX U
2UOPOINEKMPOCIAHYULL,

® paziuuams paHuybl NPUMEHUMOCHU QUULECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapakmep
@dyHOameHmanvbublX DU3UYECKUX 3AKOHO8 (3AKOH COXPAHeHUs JSHepeuu 6 Menio8blx npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUSA YACTHBIX 3A4KOHO8;

® HAX00UmMb A0EK8AMHYIO NPEONONCEHHOU 3a0aue PuUUecKy0 MoOeb, paspeulams npodiemy Kaxk
HA OCHOBE UMEIOWUXCS 3HAHULL O MENL08bIX ABIEHUAX C UCNONb308AHUEM MAMEMAMULECKO20 annapamd,
Max u npu NOMOWU Memooo8 OYeHKU.

DJleKTpUYeCKHe sIBJICHUS
Yyanmmiicst HayduTCs:

® pacmo3HaBaTh DJEKTPUUECKUE SBICHUS U OOBSACHITH HA OCHOBE MMEIOIIUXCS 3HAHUW OCHOBHBIE
CBOWCTBAa WJIM YCJIOBHUS MPOTEKAHUsSI JTUX SBICHUI: JJIEKTpU3alMs TeJl, B3aUMOJCWCTBHUE 3apslOB,
AIEKTPUIECKUN TOK U €Tr0 ACHCTBUSA (TEIIOBOE, XUMHUYECKOE, MATHUTHOE).




® COCTaBIISITH CXEMBI AIEKTPHUUECKUX IIETIEH C IMOCIIeA0BATEIFHBIM U APAIICIIEHBIM COCTMHCHUEM
9JIEMEHTOB, pa3jfyasi YCIOBHbIC 0003HAUCHHS 3JICMEHTOB AJIEKTPHUECKUX LENel (MCTOYHUK TOKa, KITIOY,
PE3UCTOP, PEOCTar, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP).

® ONWCHIBATHh HW3YYCHHBIC CBOWCTBA TEN W JJICKTPUYCCKUE SIBJICHHS, WCIONB3YS (PUINISCKUE
BEJIMYMHBI:  JJCKTPUYECKUH  3aps], CHJIA TOKa, JJCKTPUYECKOE HANPSHKCHUE, DICKTPHYECKOE
COIIPOTHBIICHHUE, YCIBHOE COMPOTUBIICHUE BEIIECTBA, Pad0Ta SJIEKTPUUYECKOTO MO, MOIIIHOCTh TOKA; IPU
OIMCAaHWH BEPHO TPAKTOBATh (DU3MUYECKHIA CMBICI HCIIOJIb3YEMbIX BEIHUYUH, UX O0O3HAYCHUS U CIUHUIIBI
M3MEpEHUS; HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO0 BETUYHHY C IPYTUMH BETHIHHAMH.

® AHAIM3UPOBATH CBOWCTBA TN, JIEKTPUYECKHE SIBJICHUS W TPOIECCHI, HCIONB3yS (PU3NISCKUE
3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsiaa, 3akoH Oma Juis ydacTka 1en, 3akoH J[xoynsa-Jlenna,
IIPU ATOM pa3InyaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M €r0 MaTEMAaTUYECKOE BHIPAKCHHE.

® TPHUBOJUTH MPUMEPHI MPAKTUIECKOTO UCIOIB30BaHUSI (PU3NUYCCKUX 3HAHUU 00 SIEKTPHUSCKUX
SIBIICHUSIX.

e permiath 3a7a4u, UCIOb3Yys (PU3NUECKUe 3aKOHBI (3aKoH OMa ISl y4acTKa IenH, 3aKoH J[Koyis-
Jlenna) u Qopmynsl, cBs3bIBarONIe (HU3MYECKHE BEIMYWHBI (CHJIA TOKA, JEKTPUYECKOE HAIPSIKCHHE,
JIEKTPUUYECKOE CONPOTHBIICHHE, YACIbHOE COMPOTUBICHHE BEIIECTBA, padOTa AJIEKTPHUUECKOTO TOJI,
MOIIIHOCTh TOKa, (OpPMyJBl pacdera »dJICKTPUYECKOTO COMPOTHUBICHUS TMPH TIOCICAOBATSIBHOM U
napajuie)IbHOM COSJIMHEHUH TPOBOJHHKOB); Ha OCHOBE aHAllM3a YCIIOBHS 3aJlauyd 3allMChIBaTh KPATKOE
YCIIOBUE, BBIICIATh (PU3NUCCKUEC BEIMYUHBI, 3aKOHBI M (QOPMYJIbI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI M OIICHUBATh PEATLHOCTH IMOJIyYEHHOTO 3HAUYCHUS (PU3MUECKON BEITMYMHBI.
Yuawuiica noaydyum 603MOMHOCMb HAYYUMbCA:

® UCNONBL306AMb 3HAHUS 00 IIEKMPULECKUX ABIEHUAX 8 NOBCEOHEeBHOU JHCU3HU O/ 0becneyeHus.
bezonacrocmu npu 06paweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMBAMU, 05l COXPAHEHUSl 300P06bs
U COONIOOEHUsT HOPM DKOJIO2UHECKO20 NOBEOCHUsl 8 OKpYicarowel cpeoe, npusoounmv NpuMepbl GIUSHUSI
INEKMPOMACHUMHBLX UTYYEHU HA HCUBbLE OPSAHUZMDBL,

® paziuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull Xapaxkmep
@dyHOaMeHmanbHblX  3AKOHO8  (3aKOH ~ COXPAHEHUsl JIeKmpUuecKko2o 3apsoa) U  0SPaHudeHHOCHb
UCNONIL308AHUSA YACHBIX 3aKOH08 (3akoH Oma 01a yuacmka yenu, 3akoH ocoyna-Jlenya u op.),

® UCNONBL306AMb  NpUEMbl NOCMPOCHUsl (Qu3uU4ecKux Mooenell, NOUCKa U GOpMYIUPOSKU
00KaA3amenbcme  6blOGUHYMBIX ~2UNOMe3 U  MEeOPemuyeckux 6bl600068 HA OCHO8e IMAUPUYECKU
VCMAHOBNIEHHBIX (haKmos,

®  HAXO0UMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue PUu3ULecKyo MOOeNb, pa3peuiams npooiemy KaxK
HA OCHOBE UMEIOUWUXCSL 3HAHULL 00 31eKMPOMACHUMHBIX SGIEHUSIX C UCHOb30GAHUEM MAMEMAMULECKO20
annapama, max u npu NOMowu Memooo8 OYeHKHU.

MarnuTHble siIBJICHUSI
Yyamuiics Hay4uTCs:

® pacro3HaBaTh MAarHUTHBIE SBJICHHUS M OOBICHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOMCTBA WJIM YCJOBHMS IPOTEKAHMsI JITUX SIBICHUM: B3aUMOJCHCTBHE MArHUTOB, JJEKTPOMAarHUTHAs
WHIYKLUS, 1€UCTBUE MarHUTHOTI'O II0JIs HA IIPOBOJHUK C TOKOM M Ha JBIKYILYIOCS 3apsSHKEHHYIO YacTHUILY,
NENCTBHE IEKTPUIECKOTO NOJIS HA 3apSHKEHHYIO YacTHUILY.

® ONKCHIBaTh H3YYECHHBIE CBOICTBAa TE€JI M MAarHUTHBIE SIBICHUS, MHCIONb3yd (QU3NYECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH; MPU OMHMCAHUM BEPHO TPAKTOBATH (PM3UUECKUH CMBICI
UCIOJIb3YEMBIX BEJIIUYMH, UX O0O3HAUEHUS M €IUHUIIBI U3MEpPEHUs; HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETUUUHY C JPYTUMHU BETUYUHAMH.

® aHAJIM3UPOBATh CBOICTBAa TeJ, MarHUTHBIE SBJICHUS W MPOLECCHl, UCHOIB3Yyd (uznueckue
3aKOHBI; TIPU ATOM PA3INYaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €0 MaTEMaTHUECKOE BBIPAXKEHHUE.

® [PUBOJUTH MPUMEPHl MPAKTHUECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUA O MAarHUTHBIX
SBJICHUAX

e pemath 337a4YM, UCMOIb3ysd (U3NYECKHE 3aKOHBI M (OPMYIbI, CBS3bIBAaIOIIUE (PU3UUECKUE




BEJIMYMHBI; HA OCHOBE aHAlM3a YCJIOBUS 3a/layMl 3alUCBhIBATH KPATKOE YCIOBHUE, BBIACIATH (PU3UUYECCKHE
BEJIMYMHBI, 3aKOHBI W (POPMYIIBI, HEOOXOAWMBIC U €€ PEHICHHUs, NMPOBOJUTH pacueThl M OLCHHUBATH
PEATbHOCTb MOTYYCHHOTO 3HAYCHHS (PU3UIECKON BETHUNHBI.
Yuawuiica noayuum 603MOMHOCHMb HAYYUMbCA:

® UCNONBL306AMb 3HAHUA O MACHUMHbLIX SIGICHUSX 6 NOBCEOHEeBHOU JCUHU Ol 0becneyeHus.
bezonacrocmu npu 06paweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMBAMU, 05l COXPAHEHUsl 300P08bs
U cobno0eHUss HOPM IKOIOSUHECKO20 NOBEOEHUsl 8 OKpYicarowel cpeoe; npugooums npumepsbl GIUSHUS
INEKMPOMACHUMHBIX U3TYYEHUT HA HCUBbLE OPSAHUZMDBL,

® pasiuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull Xapaxkmep
@dyHOaMeHMANbHBIX 3AKOHOB.

® UCNONBL306aMb  NpUEeMbl NOCMPOeHUs  u3udeckux mooenetl, NOUcKa u GoOpMyIUposKu
00KA3amMenbCme  BblOBUHYMBIX ~ 2UNOMeE3 U  MEeOPemuyeckux 6bl80008 HA OCHO8e IMAUPUYECKU
VCMAHOBNIEHHBIX (haKmos,
HAxXo0ums a0eK8amHyo NPedioNCeHHOU 3a0aye Gu3UYecKyio MOOeb, pa3peulams npooiemy Kaxk Ha
OCHOBE UMEIOWUXCA 3HAHUU 00 MACHUMHBIX AGIEHUAX C UCNOIb308AHUEM MAMEMAMUYecKo20 annapama,
Max u npu NOMoOwU Memooda OYeHKHU.

CaeToBbl€ sIBJICHHUS
Yyamuiicss HayuuTCs:

® DACIO3HAaBATh CBETOBHIE SBJIEHUS M OOBSACHATH HAa OCHOBE HMEIOLIMXCS 3HAHUN OCHOBHbIE
CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3TUX SIBJICHUMN: MPAMOIMHEMHOE PacCIpOCTPAHEHUE CBETA, OTPAKECHUE
U IIPEJIOMJIEHUE CBETA, AUCIIEPCHSI CBETA.

® JICIIOJIB30BaTh OINTHYECKHUE CXEMBI JUIsI TIOCTPOCHHS H300paXCHWH B IJIOCKOM 3€pKajie U
coOuparolei JuH3e.

® OMKCHIBATh U3yYEHHBIC CBOMCTBA TEJ U CBETOBBIC SIBICHUSA, UCIONB3Ys (PU3NUECKHE BETUYUHBIL:
(oKyCHOE pacCcTOSIHHE M ONTHYECKasl CHIa JIMH3bL, CKOPOCTh JIEKTPOMATrHUTHBIX BOJH, JUTMHA BOJHBI U
4acToTa CBETa; NPHU OMHCAHUHM BEPHO TPAKTOBATH (DM3MUECKUU CMBICT HCIIOJIB3YyEeMbIX BEIMYMH, HX
0003HAaUYEHUsSI W €IMHUIBl H3MEpPEHHs; HaXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUNHAMH.

® aHAJIM3UPOBATh CBOMCTBA TEJ, CBETOBBIE SBJICHUS U MPOLECCHI, UCTIONB3Ys (PU3UUYECKHE 3aKOHBI:
3aKOH MPSIMOJIMHEIHOTO pacHpOCTPAaHEHUS! CBETAa, 3aKOH OTPaKEHUs CBETA, 3aKOH IPEIOMJICHUS CBETa;
IIPU ATOM pa3inyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIpAKEHHUE.

® [PUBOJIUTH MPHUMEPHl MPAKTUYECKOIO MCIOJIB30BAaHUS (PU3MUECKUX 3HAHUH O CBETOBBIX
SIBJICHUSIX.

e pemiath 3a/laud, UCHOJb3ysd (U3NYECKHE 3aKOHBI (3aKOH MPSMOJIMHEHHOIO paclpoCTpaHEHHs
CBETa, 3aKOH OTPaXCHHsI CBETa, 3aKOH NPEJIOMJICHHUS CBETa) U (OpPMYJibl, CBSA3bIBAIOLIUE (PUINUECKUE
BEIMYMHBI ((POKYCHOE PacCTOSIHUE U ONTHYECKas CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, AJTUHA
BOJIHBI U YacTOTa CBETA): Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/laddl 3alHChIBaTh KPAaTKOE YCIOBHE, BBIIEIATH
¢u3nyeckre BETMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAUMBIE JUIS €€ pPELIeHHUs, MPOBOAUTH pacyeTbl U
OLIEHHUBATh PEAIbHOCTD MOJIyUEHHOTO 3HAYeHUS (PU3NUECKON BETHUNHBI.
Yyawuiica noryuum 603M0AHOCME HAYUUMbCA

® UCNONBL306AMb 3HAHUA O CBEMOBbIX SAGNEHUAX 6 NOBCEOHEeBHOU JCUSHU Oas obecneyeHus
be3onacnocmu npu obpawjeHuy ¢ npUOOPaAMU U MeXHUYeCKUMU YCmMpoUucmeamu, 0Jisi COXpaneHusi 300p08bsl
U cobN00eHUs. HOPM IKOIOSUHECKO20 NOBEOEHUsl 8 OKpyJcarowel cpede;, NPUsoOUms Npumepsl GIUAHUA
NEKMPOMASHUMHBIX U3TYYEHUU HA HCUBbLE OP2AHUIMbL,

® paziuuams 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owjull xapakmep
@dyHOAMEHMAbHBIX 3AKOHO8,

® UCNONbL306aMb  NpUEMbl  NOCMPOEHUs  u3udeckux mooeneli, Noucka u @OopmyIuposKU
0oKazamenbcme  GblOGUHYMBIX —2UNOMe3 U  Meopemuyeckux 6bl80008 HA OCHO8e AMRUPUYECKU
VCMAHOBNIEHHbIX (haKkmos;




®  HAXO0UMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue YUULeCKy0 MOOeNb, pa3peulams npooiemy KaxK

HA OCHOBE UMeENUUXCA 3HAHUI O CBEMOBBIX AGNEHUSX C UCHOIb308AHUCM MAMEeMAMUYECKO20 annapama,
maxk u npu nomowu Memooos OUYEHKU.

JIMYHOCTHBIMH pe3yJabTaTaMu o0ydeHus pu3nKe B 8 Kiacce sIBISIOTCS:

c(OPMHUPOBAHHOCTh II03HABATENIBHBIX UHTEPECOB, HHTEUIEKTYalbHbIX U TBOPUYECKHX IIOCOOHOCTEH
y4aumxcs;

yOeXIeHHOCTh B BO3MO>KHOCTH O3HAHUS IPUPO/]Ibl, B HEOOXOJUMOCTH Pa3yMHOI'O UCIIOJIb30BaHUS
JOCTUKEHUM HayKU U TEXHOJIOTUH JIJIs 1aJbHEHMIIEro pa3BUTHUS YEJIOBEUECKOI0 OOIECTBA, YBaXKEHNE
K TBOpIIaM HAayKH U TEXHHUKH, OTHOIIEHHE K (DU3MKE KaK FIEMEHTY 00IeUeI0BEYECKON KYIbTYPHI;
CaMOCTOSITEJIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTUUECKUX YMEHU;

TOTOBHOCTB K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBHU C COOCTBEHHBIMH MHTEPECAMU U
BO3MOXKHOCTSIMU;

MOTHUBAIU 00pa30BaTEIbHOMN IEATENFHOCTH IIKOJLHIUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO
MIOIX0/1a;

(dbopMHEpOBaHKE IICHHOCTHBIX OTHOIICHUH IPYT K APYTY, YUYUTEII0, aBTOPAM OTKPBITHIA U
n300peTeHuil, pe3yabrataM 00y4eHusl.

MeTtanpeaMeTHBIMH pe3yJibTaTaMu 00ydeHUs GHu3KKe B § Ki1acce sSBISIOTCS:

OBJIaJICHHE HaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHHsI HOBBIX 3HAHUH, OpraHu3aluy yaeOHou
NEeSTEIbHOCTH, IIOCTAHOBKH II€JIeH, TUTAHUPOBAHUSI, CAMOKOHTPOJIS U OLIEHKU PE3YJIHTAaTOB CBOMX
JIEHCTBHI;

MMOHMMAHHE PA3THYUN MKy UCXOTHBIMU (DaKTaMU U THITOTE3aMU JIJISl KX OOBSICHCHHUS,
TEOPETUYECKUMH MOJICIIIMU U peajbHbIMU 00BEKTaMU, OBJIa/ICHNE YHUBEPCAIbHBIMU yUYEOHBIMU
JNEHCTBUSMH HA NIPUMEpaxX TUIOTEe3 UIsl OObSICHEHUS U3BECTHBIX (DAKTOB U KCIICPUMEHTAITBHON
MIPOBEPKH BBIABUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETHUCCKUX MOJIEICH MPOIECCOB U SBJICHUM;
(hopMHpOBaHHE YMECHHI BOCIPHHUMATD, TIepepadaThIBaTh U MPEIbIBIATH HHPOPMAIIUIO B CIIOBECHOM,
00pa3Hoii, CHMBOJIMYECKOH (popMax; aHANU3UPOBATH U NepepadaThiBaTh NOYYCHHYIO HHPOPMAIUIO B
COOTBETCTBHUH C MOCTABJIICHHBIMHU 33/1a4aMU, BBIICJISITH OCHOBHOE COJIepKaHUE TPOYUTAHHOTO TEKCTA,
HaxOJIUTh B HEM OTBETHI HA NIOCTABJIICHHBIE BOIIPOCHI U U3JIaraTh €ro;

MpUOOpETEHNE OMBITa CAMOCTOSITEILHOTO IMMOUCKA, aHaJIM3a U 0TOOpa HH(OpPMAIUU C UCTIOJIB30BAHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIsl pEIICHUs TO3HABATEIbHBIX
3aj1a4;

pa3BUTHE MOHOJIOTHYECKON U TUATOTHUECKON pedr, yMEHHsI BbIPaXKaTh CBOM MBICIIH U CIIOCOOHOCTH
BBICJTYIIIMBATh COOECETHUKA, TOHUMATh €r0 TOUKY

3peHHUsl, IPU3HABATh IPABO JPYroro 4eJ0BeKa HA UHOE MHEHHUE;

OCBOCHHE MPUEMOB JICHCTBHI B HECTAHAAPTHHIX CUTYAIUAX, OBJIAJICHUE IBPUCTUUCCKUMH METOJaMU
pelieHus mpooiem;

(dhopmMupoBaHrEe YMEHUM pab0TaTh B IPYIINE C BHITOJTHEHUEM PA3IUYHBIX COIIMAIBHBIX POJICH,
MPEACTABIIATh U OTCTaUBAaTh CBOM B3IJIS/Ibl, BECTU JUCKYCCHIO.

OO0umuMu npeAMeTHBIMH pe3yJibTaTaMu 00y4ueHus (pu3uke B 8 Kitacce sSBISIOTCS:

3HaHUE O MPHUPOJIEC BAXKHEHIINX (PU3NYECKUX SIBICHUI OKPY)KAIOLIET0 MUpPa U IOHUMAaHUE CMbICTIa
(u3MYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSI3b U3YUEHHBIX SIBJICHHIA;

YMEHHUS MOJI30BaThCA METOJAMU HAYYHOI'O UCCIEA0BAHUSA SIBJICHUN IIPUPOLBI, IPOBOJUTD
Ha0JII0/IeHNs, TUIAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI, 00pabaThIiBaTh pe3yIbTaThl H3MEPEHUIH,
MPEJCTABIATH PE3yIbTAThl U3MEPEHUH C MOMOIIIBIO TaOIUIL, rpaduKoB U (HhopMy1, 0OOHAPYKUBATh
3aBUCHUMOCTH MEXIYy (PU3MUECKUMH BETUYMHAMU, OOBSICHATH MOJTYUYEHHbIE PE3YIbTAThI U J1e1aTh
BBIBO/IbI, OLICHUBATH I'PAHUIIBI IOIPEIIHOCTH PE3YJIbTaTOB U3MEPECHMUI;

YMEHHUSI IPUMEHSATh TEOPETUYECKUE 3HAaHUS 10 (PU3MKE Ha MTPaKTUKE, peuaTh pu3nyeckue 3a1auu Ha
IIPUMEHEHHUE MTOJIYYCHHBIX 3HAHUI;



e  YMEHHUS M HAaBBIKU MPUMEHSATH MOJyUYECHHBIE 3HAHUS JJIS1 O0bSICHEHHS IPUHIIUIIOB JCHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOUCTB, PEIIEHUS IPAKTUYECKUX 3a/1a4 IIOBCEIHEBHOW KU3HU,
obecrieyeHrs: 6€30MaCHOCTH CBOEH KU3HHU, PAIIMOHAIIBHOTO ITPUPOJIONIONIE30BAHHS U OXPaHbI

e OKpY’KarolleH cpensl;

o  (opmupoBanue yOex1eHHs B 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SIBIICHUH MTPUPO/IBI, B
00BEKTUBHOCTH HAY4YHOI'O 3HAHUS, B BBICOKOH LIEHHOCTH HAayKH B Pa3BUTUU MaTepHAIbHON U
JyXOBHOH KYJIbTYpBI JIFOJICH;

e  pa3BUTHE TEOPETUYECKOI'O MBIIIJICHHUS HA OCHOBE (JOPMHUPOBAHUS YMEHHUH yCTaHABINBATh (PaKThl,
pasinyaTh IPUYHHBI U CIEICTBU, CTPOUTh MOJIEIIU U BBIABUIaTh TUIIOTE3b], OTBICKUBATh U
(bopMyIMpOBATH J10KA3aTENIbCTBA BBIABUHYTHIX TMIIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PaKTOB
TEOPETUYECKUX MOAETeH (PrU3nYecKre 3aKOHBI;

e  KOMMYHUKATHBHBIC YMEHUS JOKJIAIBIBATH O PE3YJbTAaTaX CBOETO UCCIEAOBAHUS, y4aCTBOBAThH B
JUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JIUTEPATYPy U Apyrue
UCTOYHUKH MH(POPMALIUH.

OueHka OTBETOB yYalIuXcs

OueHka «5» CTaBUTHCS B TOM CJIy4ae, €CM y4allluiicsl IOKa3bIBaeT BEPHOE MOHUMAaHKUE (PU3HUECKON
CYLIHOCTH pacCMaTPHUBAEMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, a TaK e MPaBUILHOE
orpeiesieHue (PU3MUECKUX BEIWYHH, UX €IUHUI] U CIIOCOOOB M3MEPEHUS: TIPABUIIBHO BBITIOIHSIET YEPTEKH,
CXEMBbI U IpapMKu; CTPOUT OTBET 110 COOCTBEHHOMY ILJIaHY, COTIPOBOXKAAET paccka3z COOCTBEHHBIMU
pUMEpaMH, YMEET IPUMEHSTh 3HaHUS B HOBOW CHTYallly TP BBHITOJHEHNH MPAKTHUECKUX 33JaHHI;
MOJKET YCTaHOBUTH CBSI3b MEXKY H3y4aeMbIM U PaHEe N3YUEHHBIM MAaTePHAIIOM MO Kypcy (HU3HKH, a TAKKe
C MaTepHaJioM, YCBOCHHbBIM IPU U3YUYEHUU APYTUX MPEIMETOB.

OneHka «4» CTaBUTHCS, €CIIM OTBET YUCHHKA YAOBIETBOPSET OCHOBHBIM TPeOOBaHUSAM Ha OIEHKY 5,
HO JlaH 0e3 MCIIOb30BaHNs COOCTBEHHOTO IIJIaHa, HOBBIX IIPHUMEPOB, 0€3 MpUMEHEeHHs 3HAaHUH B HOBOM
cUTyaluu, 6e3 UCIOJIb30BaHUs CBSA3EH C paHee U3YUYCHHBIM MaTepHalIOM U MaTepHalioM, YCBOCHHBIM MPU
M3Y4YEHUHU Jp. IPEIMETOB: €CIU yJallluics JOIYCTUII OJHY OIINOKY UK He 0oJiee ABYX HEJIOUETOB U
MOJKET UX UCHPABUTh CAMOCTOSITEIBHO HJIU C HEOOJIBIION TOMOIIBIO YUUTEIS.

Ounenka «3» CTaBUTHCS, €CIIN y4YalIUICs MPaBUIbHO TOHUMAET PU3NYECKYIO CYIIIHOCTh
paccMaTpUBaeMbIX SBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEbHbIE TPOOEIbl B YCBOCHUN
BOIIPOCOB Kypca (M3UKH, HE MPENATCTBYIOIINE AAbHEHIIIEMY YCBOEHUIO BOIPOCOB ITPOTPAMMHOI0
MaTepHaia: yMeeT MPUMEHATh MOJIyYeHHbIE 3HAHUS IIPU PELICHUH MPOCTHIX 3a/1a4 € UCII0JIb30BaHHEM
TOTOBBIX (POPMYJI, HO 3aTPYAHIETCS IPU PELICHUH 3a/1a4, TPEOYIOIMX TPeoOpa3oBaHus HEKOTOPBIX
dbopMy1, romycTun He 0oJiee 0JHOM IpyOoit OMIMOKH U IBYX HEAOYETOB, HE OoJiee OHOM rpyOoit 1 OHOU
HerpyOoii ommoku, He 6omee 2-3 HerpyObIX OMMOOK, OJTHON HErpyOO OMMOKHU U TPEX HEAOUYETOB;
nonyctui 4-5 He104YETOB.

Onenka «2» CTaBUTCS, €CIIN y4allluiics He OBJIaJIe]l OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBHUH € TPEOOBAHUSAMH IIPOTPaAMMBbI U JOMYCTHII OOJIbIIE OINOOK U HEJOYETOB YeEM HEOOXO0IMMO
IUTSL OLIEHKH <3 ».

OueHka KOHTPOJIbHBIX PadoT

Ouenka «5» CTaBUTCSA 32 padOTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OMMOOK M HET0UYETOB.

Onenka «4» cTaBUTCA 32 pabOTY BBHIMOIHEHHYIO MTOJHOCTHIO, HO TIPY HAIMYUU B HEW He OoJee
OJTHOM TpyOOH M OJTHOU HErpyOOi OITMOKU U OJTHOTO HeouéTa, He OoJee TPEX HEOUETOB.

Onenka «3» CTaBUTCS, €CIIM YUYEHUK MTPABUIILHO BBITIOJIHUI HE MeHee 2/3 Bcel paboThl Wiin
JOTYCTUI He 60s1ee 01HOM Tpy0oit OMMOKK U IBYX HETOYETOB, HE 00Jiee OJHOU IpyOOi OMIMOKH U OTHOM
Herpy0Oo# ommoku, He 6osiee TpeX HerpyobIX OIMOOK, OAHON HErpyooi OIMOKM U Tpex
HEJIOYETOB, NIpU Hanuuuu 4 - 5 HEJOUYETOB.

OneHka «2» CTaBUTCSI, €CIIU YUCIIO OINOOK U HEJOUYETOB MPEBBICUIIO HOPMY JUIS OLIEHKH 3 WM
MPaBWJIbHO BBINOJHEHO MeHee 2/3 Bcell paboThI.




Ouenka J1a00paTOPHLIX PadoT

OuneHka «5» CTaBUTCS, €CIIM y4YaIIUiCs BBHIOIHSAET paboTy B MOJIHOM 00beMe ¢ COOTI0CHHEM
HeOGXO,Z[PIMOﬁ MOCJICAOBATCIIBHOCTHU ITPOBCACHUS OIBITOB U H3MepeHHI>i; CaMOCTOATCIIBHO U palluUOHAJILHO
MOHTHUPYET HE00X0IMMOe 000pPY/JOBAHHUE; BCE OIBITHI IIPOBOMT B YCIOBUSIX U PEKHMAX,
06ecneqHBa}0me MOJIYYCHHEC IMPABUJIBHBIX PC3YJIbTATOB U BHIBO/IOB, CO6HIOII21€T Tp€6OBaHI/IH IMpaBHJI
0€30MacHOCTH TPY/Ia; B OTYETE MPABHIILHO U aKKYPATHO BBITIOJIHSIET BCE 3aIMCH, TAOJUIIbI, PUCYHKH,
4epTekKH, rpaduKu, BBIYUCICHHUS; TIPABUIBHO BBITIOIHSIET aHAJIHN3 IOTPEITHOCTEH.

OueHka «4» CTaBUTCSI, €CITU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLIO JIOMYIICHO JBa - TPU
Hejo4eTa, He 0osiee 0IHOM HerpyOoi OIMMOKY M OJHOTO HEJ0UYETa.

Onenka «3» craBUTCS, eciid paboTa BBHINOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHON 4YacTH TaKOB, IIO3BOJIACT INOJYYUTH IMIPABUJIBHBIC PC3YJIbTAThl M BBIBOJBI: €CJIU B XO/I€C
MIPOBEJ/ICHUS OIBITA K U3MEPEHUH OBLTU JTOMYIIEHBI OITHOKH.

Onenka «2» craBUTCs, ecnu paboTa BBHIMOJTHEHA HE IMOJHOCTBIO W 00BEM BHITIOJTHECHHON
94acTH pabOThI HE TTO3BOJISET CAEIaTh MPABUIBHBIX BBIBOJOB: €CIIU OIBITHI, U3MEPEHUS, BEIUUCIICHUS,
HAOIII0ICHU ST TPOU3BOIMIINCH HEMPABHIIBHO.

Bo scex Cy4asix oyeHKa CHuscaemcs, eciu Yy4€HuK He cobmooan mpe606aHu;z npaeu bezonacuocmu

epyoa.

Ilepeuenv oumuook:
I'pyovie ouiuoku
1. He3nanwue onpeaenieHuii OCHOBHBIX MOHSATUM, 3aKOHOB, MPABUJI, TIOJIOKEHHUIN T€OpUH, GOPMYII,
OOIIETPUHATHIX CUMBOJIOB, 0003HaUeHUS (PU3NUYECKUX BETUUHH, CAMHUILY U3MEPEHUSI.
2. HeymeHnue BBIICIATH B OTBETE IJIABHOE.
3. Heymenue npuMeHsTh 3HAHUS AJIS PELICHUS 3a7a4 U OObsICHEHUS (PU3NYECKUX SBICHHIA;
HEMPABUILHO CPOPMYITUPOBAHHBIC BOMIPOCHI, 3a/IaHUS WIA HEBEPHBIC OOBSICHEHHS X014 UX
pellleHrs, He3HAHUE MPUEMOB PEIICHUS 3a/1a4, aHAJTOTMYHBIX PaHEee PEIICHHBIM B KJIACCE; OIITNOKH,
MOKAa3bIBAIOIIME HEMPaBUIbHOE MOHUMAHKUE YCIOBHS 33/1a4M WJIM HETIPABUIIBHOE UCTOJIKOBAaHUE
peuieHusl.
4. HeymeHnue yuTaTh U CTPOUTH IPpaPUKU U TPUHIIUTTHATILHBIE CXEMBI
Heymenune moaAroToBuTh K paboTe yCTaHOBKY WK J1a00paTopHOE 000PYI0BaHHE, TPOBECTH OIIBIT,
HEO0OXOMMBIE PACUYEThI MU UCIIOJIb30BaTh MOJYYCHHBIC JAHHBIC ISl BHIBOJIOB.
6. HeOpexxHoe OTHOILIEHUE K TaOOPaTOPHOMY OOOPYIOBAHHIO M U3MEPUTEIHHBIM TPUOOpaM.
7. Heymenue onpenenuTs NOKa3aHUS U3MEPUTEIHLHOTO pUbopa.

8. Hapymenue Tpe6oBaHui paBuIl 6E30MACHOTO TPY/Ia IPU BHITIOTHEHUH SKCIIEPUMEHTA.
Hezpyovie ouiuoku

1. Herounoctu GpopMynHpOBOK, OMpeEICHHIA, 3aKOHOB, TEOPUI, BEI3BAHHBIX HETIOJTHOTOM OTBETA
OCHOBHBIX IIPU3HAKOB OIpeAesseMoro nmouatus. OmuOKu, BbI3BaHHBIE HECOOTIOICHUEM YCIIOBUMA
MIPOBEACHUS ONbITA WU U3MEPEHUM.

2. OmuOKY B yCIOBHBIX 0003HAUEHUSAX HA IPUHIAITHATBHBIX CXeMaX, HETOYHOCTH YePTEIKEH,
rpaduKOB, CXEM.

3. Tlpomyck WM HETOYHOE HAIMMCAHWE HAMMCHOBAHUN eMHHI] (DHU3UUCCKUX BEIIMYUH.

4. HepaimoHaIbHBIN BEIOOP X0/1a PEIICHUS.

Heodouemui

1. HepanmoHanpHbIe 3alIMCH TPY BBEIUKCICHHUSIX, HEPAI[HOHATBLHBIC TPUEMbI BBIYMCIICHUH,
peoOpa3oBaHUi U pelIeHus 3a/1a4.

2. Apudmerndeckue OmMOKH B BBIYUCICHUSIX, €CIIM ATH OIIHOKH rpy00 HE MCKAXKAIOT PEalbHOCTh

MOJTYYEHHOTO pe3yJIbTaTa.

OTtnenpHBIE IOTPEIIHOCTH B (DOPMYITHPOBKE BOTIPOCA UITU OTBETA.

4. HeOpexxHOE BBITIOJIHEHHE 3aITUCE, YePTEkKEH, CXeM, TPaPUKOB.
Opdorpaduueckre U MyHKTYaIlHOHHBIE OIIMOKH

o
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I1l. Conep:xanue kypca ¢pusuku B 8 ki1acce

1). TermioBbIe SABJICHHSI
TemoBoe aBuxeHue. Tepmomemp. CBSi3b TEMIIEPATYpPbl CO CKOPOCTHIO JBUKEHUS €TI0 MOJICKYJI.
Buyrpennss SHEprusl.
JIBa crioco0a n3MeHeHusl BHyTpEHHEH dHepruu: padoTa u Teruionepeaada. Buasl Teruionepenayn.
KonunuecTtBo TemnoTel. YnenbHass TEIUIOEMKOCTb BEILIECTBA. YOenbHas menioma c2opaHus

MonIuea.
3aK0OH COXpaHEHHUs SHEPTUHM B MEXaHUUYECKHUX U TEIJIOBBIX MPOIIECCax.

Llemoncmpayuu.

N3menenne sHepruu Tena mpu coBepiieHuu paboThl. KoHBekius B KuakocTd. Terutonepenaya
yTeM W3ITY4CHHUS.

CpaBHeHUE YAENbHBIX TEIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

Jlabopamopuvie pabomul u onvimbol.

1. MccrnenoBanuie U3MEHEHHS CO BpPEMEHEM TeMIIepaTyphl OCTHIBAIOIIECH BOJIBI.

2. CpaBHEHUE KOJIMYECTB TEIJIOTHI PU CMEITUBAHUH BOJIBI PA3HOH TeMITepaTypHI.

3. U3mepenue yaenpHOM TEeMI0eMKOCTH TBEPOTO Tea.

HN3meHeHHe arperaTHbIX COCTOSIHMI BelllecTBA.

[InaBnenve u oTBepaeBaHue Ten. TemmepaTypa IUIaBleHUS. Yoervbnas menioma nNiaGieHU.
Ucnapenue u konaencamnusa. OTHOCUTENbHAS BIQKHOCTb BO3AyXa U €€ u3MepeHue. llcuxpomemp.
Kunenue. Temnieparypa kunenus. 3asucumocms memnepamypsbl Kuneuus om oagienus. YoenvHas
menioma napooopas’08aHusl.

OObsicHeHHEe M3MEHEHUSl arperaTHbIX COCTOSHUH Ha OCHOBE MOJIEKYISPHO-KMHETUYECKUX
IIPEACTABICHUMN.

[IpeoOpa3oBaHus SHEPTUM B TEIUIOBBIX MalluMHax. JlBurarenb BHyTpeHHero cropanus. [laposas
mypouna. XonoguwibHuK. KIIJ] TeroBoro nsuratens. Jxonocuueckue npoobaemvl UCNOIb30BAHUS
MEeNn08bIX MAUUH.

Lemoncmpayuu.

SIBnenne wucnapenus. Kumenwe Boabl. 3aBUCHUMOCTh TeMIEpaTypbl KUIIEHUS OT JaBICHUS.
[InaBneHne W KpuUCTAUIM3alMs BeHIeCTB. M3MepeHHue BIAKHOCTH BO3AyXa TMCHXPOMETPOM.
Y CTpONCTBO YETHIPEXTAKTHOTO JIBUTATENs BHYTPEHHETO CrOpaHus. Y CTPOICTBO MapOBOil TypOUHBL.
Jlabopamopuas paboma.

4. 3mepeHue OTHOCUTEIHHOW BIQYKHOCTH BO3/1yXa.

3). DaeKkTpuYecKUe sIBJICHHS.

Onektpu3anusi Ten. JIBa pojxa dSIEKTPUYECKUX 3apsiioB. [Ipo80OHUKU, OUINeKMpUxKu u
noaynpoeooHuku. B3auMoaeicTBre 3apsiHKEHHBIX TeN. DJIEKTPUUECKOE ToJie. 3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3aps/a.

JIMCKpPETHOCTH AJEKTPUUECKOTO 3apsiaa. DnekTpoH. CTpoeHue aTOMOB.

DOneKTpuueckuii TOK. [anbBaHWYECKHE OJJIEMEHTHL. AKKYMYISITOPBL. OJEKTpUUYECKas I[eMb.
Onexmpuueckuti mox 6 memannax. Hocumenu anekmpuuecko2co moxka 6 noiynpogooHUKax, 2asax u
pacmeopax 3nekmponumos. [lonynposoonukosvie npubopwr. Cuna Toka. AMIepmerp.

DneKTpuuecKoe HanpspkeHue. BonbTmeTp.

DIIEKTPUUYECKOE COMPOTUBIICHUE.

3akoH Oma 1Sl y4acTKa JIEKTPUYECKON LETH.

VYnensHoe compotuBneHue. Peocratel. [lociedosamenvhoe u  napaniieibHoe CoeOUHeHUs
NPOBOOHUKOS.

Pa6ota u momrHOCTh TOKa. KOMM4ecTBO TEMIO0THI, BBIACIIEMOE POBOTHUKOM
¢ TokoM. CUeTYuK OJIEKTPUYECKON HSHepruu. Jlamma HakaiuBaHUs. JIEKTPOHArpeBaTeIbHBIC
npubopel. Pacuer snexkTposHepruu, moTpedisieMol OBITOBBIMU dieKTporpudopamu. KopoTkoe
3ambikanue. [1naBkue mpeaoxpaHuTesny.
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Lemoncmpavuu.

DnekTpusanus Tell. [Ba poja 3JIeKTpUYEeCKHX 3apsaoB. Y CTPOMCTBO M ACHCTBHE AJIEKTPOCKOIMA.
[IpoBOAHUKK U M3OIATOPHL. DJEKTpU3ALMS 4epe3 BiusHue. llepeHoc anekTpuueckoro 3apsijaa ¢
OJIHOTO TeJia Ha Apyroe. MICTOUHUKHM MOCTOSHHOTO ToKa. COoCTaBlIeHHE AIIEKTPUUYECKON e .
Jlabopamopuvie pabomoi.

5. COopka AIeKTpUYEeCcKON LIENMU U U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX yUacTKax.

6. 3mepenune HanpspKEHUS Ha Pa3IMUHbBIX YYaCTKaX 3JIEKTPUUECKOU LIETIH.

7. PerynupoBaHue CUIIbI TOKA PEOCTATOM.

8. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa B MPOBOJHUKE OT HAMNPSDKCHHS HA €ro KOHIAX MpH
MIOCTOSIHHOM CONPOTHUBJICHUU. I3MepeHre COnpOTUBIICHUS TPOBOJHHKA.

9. N3mepenne paboOThI U MOITHOCTH JIEKTPUIECKOTO TOKA.

4). DJIeKTPOMATHUTHBbIE SIBJICHUS.

MarnuTtHoe 1oJie ToKa. DnekmpomazHumol U ux npumenenue. [locTosstHHbIE MarHUTBL. MaeHumHoe
noze 3emnu. JleicTBHe MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM. Diiekmpoodsueamens. [Junamux u
MUKPODOH.

JHemoncmpayuu.

Omneit Opcrena. [IpuHnun aeicTBust MUKPO(POHA U TPOMKOTOBOPHUTEIIS.

Jlabopamopnwvie pabomui.

10. COopka »JIeKTpOMAarH1uTa U UCIIBITAHUE €TO ICUCTBUSI.

11. VI3yueHue 3MeKTPUUECKOT0 ABUTaTeNsl IOCTOSHHOTO TOKA (Ha MOJIEINN).

5). CBeToBbBIE AABJIEHHS.

12.
13.

Hcrounuku ceera. [IpsMosnHeliHOE pacIpoCTpaHEHHUE CBETA.

Otpaxkenue cera. 3akoH oTpaxenus. [Imockoe 3epkano. [Ipenomienue cBera.

JIunza. dokycHoe paccrosHue IuH3bL. IlocTpoeHue u300pakeHUi, JaBaeMbIX TOHKOW JIMH3O0M.
OnTnueckast cuna nuH3bl. ['11a3 kak ontryeckas cucrema. OnTudeckue npuoopsl.
Lemoncmpavuuu.

Wctounuku cBera. IlpsmonuHeliHoe pacnpoCTpaHEHUE CBeTa. 3aKOH OTpPaKeHUs CBETa.
N3o00paxxenne B 1uiockoM 3epkane. [Ipemominenue cBera. Xoa mayded B coOuparomeil u
pacceuBaronieit nuH3ax. [lomyuenune wu3o0paxkeHudd ¢ momomplo JuH3. [IpuHIUN nedcTBUA
IIPOEKIIMOHHOrO anmnapara. Moaens riasa.
Jlabopamopuvie pabomul.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUsI OT yIJIa MaJIeHUs CBETa.

HccnenoBanue 3aBUCUMOCTH yIJIa MIPEIOMIIEHHUS OT yrja MaJIeHus CBeTa.

14. W3mepenue GOKYCHOTO paccTossHUsI coOuparomieil nuH3bl. [lomyuenue wu300pakeHUH.
Hrorosoe noBropenue.




IV. TemaTnueckoe miiaHupoBaHMe.

[To yue6HOMY mmany MOY OOII Ne 5 . [lapacyn Ha nipeameT «Pu3uka» B 8 Kjiacce OTBOJAUTCS 2
yaca u3 00s13aTenbHON YacTh. [IpogomKuTenbHOCT yueOHOro rojga 34 Heiem.

Ne HaunmenoBanue paszena, TeMbl Bcero KontponbHbie JlaGopatopHsbie
n/m 4acoB paboThI paboThI
(Konmu4ecTBO (Konmu4ecTBO

4acoB) 4acoB)
1. TemoBsie siBICHUS 25 2 3
2. DNEeKTPUUYECKHE SIBICHUS 29 2 5
3. DNEeKTPOMarHUTHBIE SIBICHUS 5 1 -
4. CBeTOoBBIE ABJICHUS 8 1 1
5. Peseps 1 - -
Hroro: 68 6 9




TemaTtndeckoe IaHUpOBaHUE Kypca.

Ne ypoxka HaunmenoBanue pazaena, TeMbl KonuuecTBo [Tpumeuanue
4acoB

1/1. IlepBuunslii uucTpykTax 1o Th. Temtosoe 1
nBuxkeHue. Temmnepartypa

2 12. BryTpeHHss sHeprus 1

31/3. CniocoObl M3MEHEHUsT BHYTPEHHEH YHEPTUH Tena 1

414, Juarnoctuueckas pabota 1

5/5. TemnonpoBoanocTs. KonBekuus. Usnyuenue. 1

6 /6. CpaBHeHUE pa3IUYHbIX CIIOCOOOB 1
terutonepenayn. [Ipumeps! Teronepenadn B
PUPOJIE U TEXHUKE

717. KonuyecTBo TEMIOTHI. 1
VY nenpHas TENIOEMKOCTD.

8 /8. Pacuér konnuecTBa TEIIOTH IPU HATPEBAHUU U 1
OXJIQXKJICHUU TeJa.

9/9. J\p.Ne 1: «Cpasnenue konuuecme meniomol 1
npu cMemueanuu 600bl pazHoll
memnepamypul»

10/10 J\p.Ne 2: «H3mepenue yoenvhoi 1
menaoemKocmu meepoozo menay

11/11 OHeprus TOIMBa. Y IeJbHas TEMJI0Ta CrOPaHUS 1

12/12 Pemrenne 3amau mo remam § 7 — 10 1

13/13 3aKOH COXpaHEHUs U MPEeBpaILEeHHs SHEPTHH B 1
MEXaHUYECKUX U TEIJIOBBIX MpoIieccax

14/14 KonTpoubnasi padora Ne 1: «TensioBble 1
SIBJICHUS»

15/15 Arperatsble cocTosiHus. [1naBnenne n 1
OTBEp/IeBaHUE KPUCTAJUINYECKUX Tel. [ paduk
TUTaBJICHUS U OTBEP/ICBAHMS.

16/16 VY ienbHas TEIIoTa MIaBICHUS. 1




17/17

Pemenne 3amgau no remam § 12 — 15.

18/18 HUcnapenue. [Tornorienne s3Hepruu npu
UCTIaPEHHUH )KUAKOCTH M BBIICICHUN €€ TIpH
KOHJICHCAIIUH.

19/19 Kunenue. Y nenpHas Teriora napooOpa3oBaHUs
¥ KOHJICHCAITUH.

20/20 Pemienue 3ama4 mo remam § 16 — 18, 20.

21/21 BrnaxxHocTs Bo3/yxa U CriocoObl €€ H3MepeHusl.
J\p.Ne 3 «H3mepenue enaxcHocmu 8030yxa»

22/22 Pabora rasza u mapa npu pacimpeHuu.
JIBuraTens BHYTPEHHETO CrOpaHusl.

23/23 [Maposas Typouna. KITJI.

24/24 Pemenne 3amau no teme: «M3meHenue
arperaTHhIX COCTOSIHUI BEIECTBAY.

25/25 KonTpoJsbHasi paGora Ne 2
«3MeHeHHEe arperaTHBIX COCTOSIHHIT.

26 /1. Onexrpusanys. BzaumopeiicTBue 3apssKeHHBIX
teit. JIBa poxa 3apsaoB.

27 /2. Onekrpockorn. [IpoBoTHUKY U AUIIEKTPUKH.

28 /3. DJeKTpUYecKoe ToJe

29 /4. JenumMocTs anekTpuueckoro 3apsiaa. CtpoeHue
aToma.

30 /5. OOBsCHEHHE HIIEKTPUUYECKHX SIBICHUI.

31 /6. OnexkTpudeckuil Tok. MIcTOUHMKH TOKa.

321/7. OnekTpuyeckas Lenb U €€ COCTaBHbIE YaCTH.

33/8. DnexkTpuyeckuil TOK B Metaiax. Hanpasienue
ToKa. /eficTBUs TOKA.

34 /9. Cuuia Toka. AMrepmerp.

35/10 J\p. Ve 4: «Coopka Inekmpuueckoi yenu u
u3MepeHue cuibl moKa 6 ee yuacmKaxy.

36/11 DJeKTpUvecKoe HanpsoKeHne. BoabTMeTp.




37/12

DJIEKTPUUYECKOE COMPOTUBIICHUE. EquHUIIBI

COTIPOTHBIICHUS.

38/13 J\p. Ve 5: «H3mepenue nanpasicenus na
PA3IUYHBIX YUACIMKAX UEnU).

39/14 3aBUCHUMOCTD CUJIbI TOKA OT HANPsHKEHMsI. 3aKOH
OmMa 1t yyacTKa LETH.

40/15 PacueT conpoTuBieHus: IPOBOIHUKOB.

VY 1espHOE CONPOTUBIICHUE.

41/16 Peocrartsi.

J\p. Vo 6: «Pezyruposanue cunvl moka
peocmamomy.

42/17 Pemrenue 3amad mo remam § 42 — 46.

43/18 J\p. Ne 7: «Onpedenenue conpomueienus
NPOGOOHUKA RPU NOMOWU AMREPMEmPa U
6071bMMeEmpPanr.

44/19 Pemrenue 3amay mo temam § 40 — 47.

45/20 KourpoabHasi paGora Ne 3:

«JuiekTp. TOK. 3akoH Omay

46/21 [TocnenoBarenbHOE COETUHEHNUE TPOBOTHUKOB.
[TapannensHOE COEAMHEHUE TPOBOTHUKOB.

47/22 PaboTa 3meKkTpruueckoro Toka.

48/23 Pemenue 3amay mo remam § 48 — 50, 52.

49/24 MOIHOCTh 31EKTPUUECKOTO TOKA.

50/25 J\p. Ne 8: «H3mepenue mownocmu npu
nOMOWU amMnepmempa u 60;1bMMempar

51/26 3akoH JIxoyns - JIenmna.

KopoTkoe 3amMbIkaHuE MPETOXPAHUTEIH.

52127 Konnencarop. Jlamna HakanuBaHwusl.

53/28 [ToBTOpeHue MaTepuaa TeMbl « DINEKTPHUUECKUE
SIBIICHUSIY.

54/29 KontpoabHast padora Ne 4: «JekTpuyeckue

ABJICHUA.




55 /1. MarnutHoe noue. 1
MarsnuTHble CUJIOBBIE JINHUM. MarHuTHOE MOJe
MPSIMOTO TOKA.

56 /2. MarnuTHoe noje KaTylKu ¢ TOKOM. 1
DJIEKTPOMAaTrHUTHI.
[TprMeHeHne AIeKTPOMArHUTOB.

57 /3. ITocTosiHHBIE MATHUTHI. 1
MarHuTHO€ 10JIe TIOCTOSTHHBIX MArHUTOB.
MarunuTtHoe nojue 3eMIu.

58 /4. JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C 1
TOKOM. DJIEKTPOABUTATEIb.

59 /5. Kontpoabnasi padora Ne 5: 1
«DJIEKTPOMATHUTHBIE SIBJICHUSD.

60 /1. Hctounuku cBera. 1
Pacnpocrpanenue csera.

61 /2. OTtpaxxeHue cBeTa. 1
3aK0oH OTpa)KEHUs CBETA.

62 /3. [Tnockoe 3epkaio. 1
IIpenomnenue ceera.

63 /4. Jluna3el. OnTHYecKas Cuiia JINH3HL. 1

64 /5. N300pakenus, 1aBaeMble JTUH30H. 1
I'na3 u 3penue.

65 /6. J\p. N 9: «Ilonyuenue uzobpasrxcenus npu 1
ROMOULU TUH3BLY

66 /7. Pemenne 3amau mo § 66 — 70. 1

67 /8. KontpoabHasi padora NeS: «CBeToBbIe 1
SIBJICHUSI».

68 /1. HroroBblii ypok 1

UTOoro 68
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