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1. ITosicHUTE/JIbHAYA 3aIIUCKA.

Pabouas mporpamMma cocTaBjieHa Ha OCHOBE

- DenepanabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBbHOTO CTAHAAPTa OCHOBHOTO
o0mero o0pa3oBaHus, YTBEPKIEHHOTO pruKa3oM MuHHCTEpCTBA 00pa30BaHUs
u Hayku Poccuiickoit @eaepanuu ot 17 nexadbpss 2010 r. Ne 1897;

- IlpumepHoifi OCHOBHOM 00pa30BaTEIILHOM MPOrpaMMbl 00pPa30BATEIHLHOTO
yupexaeHusi. OcHoBHas mikojia / Coct. E. C. CaBunoB. — M.: [Ipocsemienue,

2011;

- IlpumepHoii mporpaMmbl OCHOBHOTO o00IIero oOpaszoBaHusi 1o Qusuke. 7-9
kiaccel (B. A. Opnos, O. ®. Kabdapaun, B. A. Koposun, A. FO. Ilentun, H. C.
[Typeimena, B. E. ®paakun, M., «IIpocsemienue», 2013 r.);

- ABrtopckoil mnporpammbl A.B. Ilepbimiknna mno ¢usuke s 7-9  Kiaccos.
[Iporpamma ocHOBHOrO 00111eT0 00pa3zoBanus. dusuka. 7-9 knaccel ABTOpHI: A.B.
[leppimkun, H.B. ®unonosuy, E.M. I'yTHuK.

PabGouass mporpamma  mnpenHa3Haue€Ha Jis MPENOAABAaHUS  JAUCIUIUIMHBI
«®Duszuka» Ha 0a30BOM ypoBHE B 7 — 9 kjaccax OcCHOBHOHN mmikoisl MBOY
oO1ieoOpazoBarenbHbii nuiei Ne 22 r. UBanoBo.

O060ocHOBAHHOCTH padoyeil MPOrpaMMBbl.

Oduszuka — (QyHIaMeHTanbHAs HayKa, HWMEIOMas CBOEH MpeaMeTHOM
00JacThI0 00IIME 3aKOHOMEPHOCTH TMPHUPOJLI BO BCEM MHOTO00pa3vMl SIBICHHI
OKpy»karoliero Hac mupa. PuszMka — Hayka O IpHUpoje, M3yyarolas Haubosiee
o01iue U mpocTeiine cBoicTBa MaTepuanbHoro Mupa. OHa BKJIIOYAET B ce0sl Kak
IpolecC MO3HAHWA, TaK M pe3yJbTaT — CYMMY 3HAaHHUH, HAKOIUICHHBIX Ha
NPOTSHKEHUH HMCTOPUYECKOTO pa3BUTHS  00IIeCTBAa. OJTUM M ONpelemsieTcs
3HaueHue (PU3UKH B IIKOJIbHOM 00pazoBaHuu. dOu3nka nMeeT 0O0JIbIIoe 3HAYEHUE B
KU3HH COBPEMEHHOro OOIIECTBa M BIMSET Ha TEMIbl pa3BUTUS HAYYHO-
TEXHUYECKOTO Iporpecca.

O0ocHoBaHMe  BbIOOpPAa  yU4eOHO-METOAMYECKOr0  KOMILUIEKTa  JJIsl
peaju3anuu padoyeil MporpaMMel M0 MpeaMeTy

IIpenonaBanue kypca «®usuka» B 7-9 Kkjacce OpPHEHTHPOBAHO Ha
HCIN0JIb30BaHUE YYeOHUKOB:
o A.B. Ileppimkun ®usuka 7 kimacc. YueOHUK aJisi 00mieo0pa3oBaTeIbHBIX
yapexaenuit.- M.: Ilpoda, 2015 .
o A.B. Ileppimkun @usuka 8 kimacc. YueOHUK aJisi 00Iieo0pa3oBaTeIbHBIX
yupexaennii.- M.: JIpoda, 2015 r.

e A.B. Ileppimikun, E.M. T'yrHuk. ®usuka 9 kmacc. YuyeOHUK s
o0meoOpa3oBaTeibHbIX yupexaeHuid.- M.: Ilpoda, 2015 r., koTopbie BXOAST
B @enepanpHblii TepeyeHb Y4EOHHUKOB, YTBEPXKIEHHBIM MPUKA30M



MunucrepctBa obpazoBanuss u Hayku Poccuiickoit ®enepamun ot 19
nexkadps 2012 r. N 1067 «O06 yrtBepxkaeHun QeaepaabHbIX MepeyHein
y4€OHUKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHBIX) K MCIOJb30BaHUIO B
oOpa3zoBaTeIbHOM  TIpollecce B 0Opa3oBaTENbHBIX  YUPEKICHUSX,
peanusyronmx o0pa3oBaTebHbIE MPOrpaMMbl O0IIEr0 OOpa3oBaHUS U
MMEIOITUX TOCYAapCTBEHHYIO akKpeauTaiuto, Ha 2013/14 yaeOnsIii roxa’".

JoctonHcTBOM yueOHHMKOB JaHHOro YMK sBisitoTCS SICHOCTb, KPaTKOCTh U
JOCTYITHOCTh M3JI0KE€HHS, IMOAPOOHO OMNHCAHHBIE W CHAOXEHHBIE PUCYHKAMHU
JEMOHCTPALIMOHHBIE OMBITHI U 3KCIIEPUMEHTANIbHBIE 3a/1aui. Bce riaBel yueOHMKa
colepkar OoraTelii WJUTIOCTpaTUBHBIM MaTepuai. B 2012 r. wu3gaTenscTBO
«/Ipoda» coBmecTHO ¢ M3naTenbcTBOM «BepTHkanb» BBITYCTUIO YUeOHUK AJisi 7
Kjlacca B HOBOM O(QOPMIIEHMHM M C DBJIEKTPOHHBIM NPHIOKEHHEM, KOTOPOE
pa3MeIleHo Ha caiite u3narenscTBa «/poda». YueOHuKH paccuMTaHbl Ha TaKyrO
CTPYKTYPY, IPH KOTOPOIl Ha EPBOM CTyINEeHU NpopuiIbHOE 00yueHUE HE BBOJIUTCS.
OH BKJIIOYAaET BECh HEOOXOIUMBIM TEOPETHUUECKUH MaTepuan o (u3uke Jis
U3ydeHHUs B 00IIe00pa30BaTEIbHBIX YUPEXKICHUAX. YUEOHUK OTIMYAETCA
IIPOCTOTOM ¥ JOCTYIHOCTBIO M3JIOKEHUSA Marepuaina, IpelyCMaTpuBacTCs
BBIIIOJIHEHUE  YIPAXHEHHWM, KOTOpbIE IIOMOTal0T HE TOJBKO 3aKpEIUTh
IIPOMICHHBIN TEOPETUUECKUN MATEPUAIL, HO U HAYUYUTHCS IIPUMEHSATH HA IIPAKTUKE.

1. O0mas xapakTepucTUKa Y4e0HOT0 MpeaMeTa.

[IxonbHBIMI Kypc buzuku — CUCTEMOOOpa3yIOIIUN JUISt
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, T.K. (PU3MUYECKHE 3aKOHBI JIEXKaT B
OCHOBE COJIepKaHHsI KYypCOB XUMHUH, Ouosioruu, reorpaduu u acrponomun. OH
pPacCKpBIBAET POJIb HAYKU B DKOHOMHUYECKOM M KYJIbTYPHOM Pa3BUTHH OOIIECTBA,
criocoOCTBYET (POPMUPOBAHUIO COBPEMEHHOT'0 HAYYHOT'O MUPOBO33PEHUSI.

st pemennst 3amad  pOpMHUPOBAHUS OCHOB HAYyYHOTO MHPOBO33PCHHSI,
pPa3BUTHS WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH W TIO3HABaTEIbHBIX HHTEPECOB
oOyyaromuxcsi B npoiecce u3ydeHus (UMK OCHOBHOE BHUMAHME YJIENSACTCS HE
nepeaade CyMMbI TOTOBBIX 3HAHUM, @ 3HAKOMCTBY C METOIaMH HAYYHOTO TIO3HAHUS
OKPY’)KAIOIIEro MHpa, IOCTAaHOBKE IMpo0JieM, TPEOYIONUX OT O0O0Yy4YaroIuxcs
CaMOCTOSTEIILHOM IEITEIIbHOCTH TI0 UX Pa3peIICHHUIO.

Kypc ¢usuku B mporpammMe OCHOBHOTO oOmiero oOpa3oBaHMs
CTPYKTYPHUPYETCSI HA OCHOBE PACCMOTPEHHUS PA3TMUHBIX (OPM JIBIXKCHUSI MATEPHUH
B TOPSIKE WX YCIOXKHCHHS: MEXaHWYECKHE SIBJICHHS, TEIJIOBBIC SIBJICHUS,
AJIEKTPOMArHUTHBIC SIBJICHUS, KBAHTOBBIE sBJICHUs. DU3MKa B OCHOBHOM IIIKOJIE
U3yJaeTcsi Ha YPOBHE PACCMOTPEHUS SBICHWA TMPUPOJBI, 3HAKOMCTBA C
OCHOBHBIMU 3aKOHaMU (U3UKH U TPUMEHEHHEM OTHUX 3aKOHOB B TEXHHKE U
MOBCEIHEBHOM KU3HU.

B pesynapraTre wu3ydeHWs (U3UKHA JanbHEHICE pa3BUTHE IOJIyYar
JUYHOCTHBIE,  PEryJsiTUBHbIE, = KOMMYHUKATHBHbIE UM  [O3HaBaTEIbHbIC
YHUBEpCAJIbHbIC Yy4eOHBbIC JeHCTBUS, YyueOHass (00mas ©W MpeaMeTHas)) Hu
oOmenosb3oBaTenbekas MKT-KOMIIETEHTHOCTh 00yYaroluxcsi, COCTaBJISIOLINE



NICUXOJIOTO-TIEIarOTHYECKYI0 M HHCTPYMEHTAJbHYIO OCHOBBI (POPMHUPOBAHUS
CIIOCOOHOCTM W TOTOBHOCTU K OCBOCHHMIO CHCTEMATHUYECKUX 3HAHHMM, UX
CaMOCTOATENLHOMY TIOTMOJHEHUIO0, TIEPEHOCY W MHTErpal; CIOCOOHOCTH K
COTPYAHUYECTBY U KOMMYHUKAIUH, PEMIEHUIO JUYHOCTHO U COLIMAIIBHO 3HAYNMBbIX
npo0jaeM W  BOIUIOIICHUIO  pEIIEHWH B  MPaKTUKYy; CIHOCOOHOCTH K
caMOOpTraHHU3alli1, CAMOPETYJISIIUU U PeIICKCUU.

N3yyenue ¢u3nkm Ha [JaHHOM JTane (U3HMYECKOT0 O00pPa30BaHUA
HAINPABJICHO HA I0CTUKEHHUE CJIeYIOIIHNX Lesei:
® [IOHMMAaHWE YYAIIUMHCS CMBICIA OCHOBHBIX HAyYHBIX MOHITHU H
3aKOHOB (DM3MKH, B3aUMOCBSI3U MEXy HUMU;
e (opMHUpOBaHME y yYaIIMXCS MPEICTaBICHUN O (PU3MUECKON KapTHHE
MUpa.

® OBJQJCHHE YMEHUSIMH TIPOBOJUTH HAOIIOACHUS TPUPOJHBIX SIBJICHUM,
OMKCHIBATh U 0000IIATh PE3yNbTAaThl HAOMIOAEHUH, UCIIOJIb30BaTh MPOCTHIE
U3MEpPUTENIbHbIE  MPUOOPBl IS  M3Y4YEHUS  (PU3UYECKHX  SIBJICHUM;
NPEACTABIATh PE3YJbTaThl HAOMIOACHUN WM H3MEPEHH C IOMOILBIO
Tabnul, TpauKOB U BBIBIATH Ha J3TOM OCHOBE AMIIMPHUYECKUE
3aBUCUMOCTH; TNPHUMEHSITh TIOJyYCHHbIE 3HAHMS I OOBSICHEHUS
Pa3HOOOpPa3HBIX MPHUPOAHBIX SBJICHUM M MPOIECCOB, MPUHIUIOB AEHCTBUS
BaXHEHIINX TEXHUUYECKUX YCTPOUCTB, AJIsl pelIeHUs (PU3NYECKUX 3a]1a4;

® Da3BUTHE IO3HABATEJBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKHX
CHOCOOHOCTEN B IMpoliecce pPeleHUs] HHTEJUIEKTYalbHbIX MPo0iieM, 3a1ad U
BBINIOJIHEHUS ~ DKCIIEPUMEHTANbHBIX  HUCCIEAOBaHUI;  CIOCOOHOCTH K
CaMOCTOSITEIbHOMY  MPUOOPETEHHWIO HOBBIX 3HAHMUM 10 (QU3NKE B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU U UHTEPECAMU;

® BOCIIUTaHHWE YOEKJIEHHOCTH B IIO3HABAEMOCTH OKPYXAIOLIEro MHpa, B
HEOOXOJUMOCTH PAa3yMHOTO MCHOJb30BaHUS JOCTH)KEHUH HAaykKu U
TEXHOJOTMM Uil JajbHEHIIEero pa3BUTHS YEJIOBEYECKOro OOIecTBa,
YBOXEHUSI K TBOpPIIAM HAayKd U TEXHUKH; OTHOIICHUS K (PU3MKE KaK K
3JIEMEHTY 00111e4eI0OBEeYeCKON KYJIbTYpHI;

® [PUMEHEHUE MOJYYEHHbIX 3HAHUM U YMEHUW JJIsI PEUICHUS MPAKTUYECKUX
3aJ1a4 ITOBCEIHEBHOM KU3HHU, 11 oOecreueHns: 0€30IaCHOCTH.

B 3apaumn 00yuenusi pusnke BXOAAT:

® pa3BUTHEC MBIIUICHUS y4Yalmuxcs, (GOPMHPOBAHWE Yy HHUX HaBbIKa
CaMOCTOATENILHO TpPHOOpEeTaTh W TMPUMEHSATHh 3HAHWS, HAOMIONATh W
OOBSCHATH (PUBUYECKUE SBIICHHUSI,;

® OBJQJICHWE IIKOJBbHBIMA 3HAHUAMH OO0 OKCIECPUMEHTAIBHBIX (haKTax,
MOHATHUSX, 3aKOHAX, TEOPHSIX, METO/Iax (PU3NYECKON HAYKH; O COBPEMEHHOMN
HAy4YHOH KapTHHE MHpA;, O IIHPOKUX BO3MOXKHOCTSIX NPUMCHCHHUS
(GU3UYECKUX 3aKOHOB B TEXHHUKE U TEXHOJIOTHH;



® YCBOCHME IIKOJbHUKAMU WJAEH €IWHCTBA CTPOCHHUS MaTepuu U
HEHUCUYEPIIAEMOCTH TPOIIECCa €€ IMO3HAHWSA, NTOHUMAHHE POJIM MPAKTUKHA B
MO3HAHUU (PU3UYECKUX SIBICHUHN U 3aKOHOB;

e (opmupoBaHHEe MMO3HABATEIBHOIO HHTEpPECca K (PU3UKE U TEXHUKE, Pa3BUTHE
TBOPYECKUX CIHOCOOHOCTEM, OCO3HAHHBIX MOTHUBOB YYEHUS; MOJArOTOBKAa K
IPOAOHKEHUIO 00pa30BaHus M CO3HATEILHOMY BBIOOpY Mpodeccuu;

® 3HAKOMCTBO YYAIUXCA C METOJOM HAyYHOrO IO3HAHHMS W METOJaMu
UCCJIEI0BAHUS OOBEKTOB U SIBIICHUN TPUPOIBL;

e [puOOpeTEeHUE YyYalIUMHUCS 3HAHUM O MEXaHUYECKHUX, TEIJIOBBIX,
AJIIEKTPOMArHUTHBIX W KBAHTOBBIX SBJICHUSX, (PU3NYECKUX BEIMYMHAX,
XapaKTEPHU3YIOIINX 3T SIBJICHUS;

e (opmupoBaHHe y ydallMxcsd yMEHUN HAOMI0aTh NPHUPOAHBIC SIBICHUS U
BBINIOJIHATh ~ ONBITHI, J1TA0OpAaTOpHbIE pabOThl M  3KCIEPUMEHTAIbHbBIE
UCCJIEIOBAHUSI C HCIIOJIb30BAHUEM HW3MEPHUTENIbHBIX MPUOOPOB, MIUPOKO
IPUMEHSAEMBIX B IPAKTHYECKON KU3HH;

® °OBJQJICHHE YYAIIUMHUCS TaKUMH OOIICHAYYHBIMU TOHSATUSAMH, Kak
IPUPOJIHOE SBJICHUE, OSMIIMPUYECKH YCTAHOBJICHHBIM (akT, mnpodiema,
TUIOTE3a, TEOPETHYECKUI  BBIBOJ, PE3YJbTAT  SKCIEPUMEHTAIBHON
IIPOBEPKHU.

N3yuyenue puU3MKH HANPABJICHO HA BLIPA0OTKY KOMIIETEHIIMM:

00ueobpazosamebHbix.

® YMEHHUS CaMOCTOSITEJIbHO W MOTHUBUPOBAHHO OPraHU30BBIBATH CBOIO
M03HABATEIBHYIO JEATEIBHOCTh (OT MOCTAHOBKU JIO IMOJYYEHUS U OLICHKU
pe3yJibTara);

® YMEHHUS MCIIOJIb30BaTh AJIEMEHTHI TPUUYNHHO-CIICACTBEHHOTO U CTPYKTYPHO-
(GYHKIIMOHATBHOTO aHaJIN3a, OMPEACATh CYIIHOCTHBIE XapaKTePUCTHKU
U3y4yaeMoro oO0BEKTa, pa3BEepPHYTO OOOCHOBBIBATh CYXKJICHHS, JlaBaTh
ONPEAEIICHUS], IPUBOJUTH JOKA3aTEIIbCTBA;

® YMEHHS WUCIOJb30BaTh MYJbTUMEIUNUHBIE PECYpChl U KOMIIbIOTEPHBIE
TEXHOJIOTHH 11 00paOOTKH M MPE3EHTALMK Pe3yJIbTaTOB MO3HABATEILHON 1

® [IPaKTUYECKOU ACATEIbHOCTH;

® YyMEHHS OLCHHBaTh U KOPPEKTUPOBATH CBOE IOBEJACHUE B OKpYKAIOLIEH
Cpele, BBIMOJHATH  DKOJOTMYECKHE TpeOOBaHMS B  MPAKTHYECKOU
JIESITEIbHOCTH U ITOBCETHEBHOM KU3HU.

NPEeOMEMHO-OPUCHMUPOBAHHBLX.

® [IOHMMAaTh BO3PACTAIONIYID pOJIb HAYKH, YCWICHHWE B3aUMOCBSI3U U
B3aMMHOTO BIIMSIHUSL HAyKW W TEXHUKHU, TMPEBPAIICHUS HAYKU B
HEIMOCPEICTBEHHYIO MMPOU3BOIUTENHHYIO CHITY OOITIECTBA,;

® OCO3HAaBaThb B3aUMOJICHCTBHE YEJIIOBEKA C OKPYXKAWUIEW CpEelIou,
BO3MOXXHOCTH M CIIOCOOBI OXPaHbl TPUPO/IBI;

® pa3BUBaTh MTIO3HABATEJIbHBIC MHTEPECHl U MHTEIUICKTyaIbHbIE CITIOCOOHOCTH B
MPOIECCe CaMOCTOSTEIBHOTO TMpHOOpeTeHUuss (DU3MYECKUX 3HAHUM C




WCIIOJIb30BAHUN PA3IUYHBIX HCTOYHUKOB HHGOPMAIMK, B TOM YHCIE
KOMITbIOTEPHBIX;

BOCIIUTHIBATh YOEXKJIEHHOCTh B TO3UTHUBHOM poiau (GU3UKK B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, MOHUMAHUE MEPCIEKTUB Pa3BUTHSI SHEPIETHKH,
TpaHCIOPTa, CPEJICTB CBSI3U U JP.;

OBJIAJICBATh YMCHHSIMHU TPUMEHSATH IMOJYYEHHBIC 3HAHWS IS TIOTyYCHHUS
pa3HOOOpa3HBIX (PM3UUECKHUX SBIICHUN;

NPUMEHSATh  TIOJIYYCHHBIC 3HAHUS W YMEHHS 11 O€30IacHOro
UCIIOJIb30BAHUSI BEUIECTB M MEXAHWU3MOB B OBITY, CEIbCKOM XO35HCTBE U
MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3aJlad B IOBCEIHEBHOM KU3HU,
NPEeAyNpexXICHUs SBICHUN, HAHOCSIIMX Bped 370POBbIO YEJIOBEKa U
OKPY’KAIOIIEH Cpee.

Hcnonb30Banue METOA0B U MeAAarorm4ecKuX TeXHOJIOIMii, HANPABJEHHbIX, HA
peajim3anuio 0a30B0H 00pa3oBaTeJIbHOM NPOIrPaMMBbI 10 PU3HKeE

@OopMUPOBaHUIO  HEOOXOAMMBIX  KIFOUEBBIX  KOMIIETEHUMH  CIOCOOCTBYET
VICIIOJIb30BAHUE COBPEMEHHBIX 00PA306AMENbHbIX MEXHON02UU

TEXHOJIOTUU MPOOJIEMHOTO 00yUYeHUSI,

TEXHOJIOTUA UHTETPUPOBAHHOTO OOYUECHMUS,

TEXHOJIOTUS UTPOBOTO O0YUYEHUS,

TEXHOJIOTHSI MO3TOBOTO ITypMa (TTUCBMEHHBIH MO3TOBOM  IITYpM,
WHMBUAYAJIbHBIA MO3TOBOU IITYPM);

TEXHOJIOTUS MHTEHCU(DUKAIIMU OOyUYEHHUS Ha OCHOBE CXEMHBIX U 3HAKOBBIX
Mojeniel yueOHOTO MaTepHaia

TEXHOJIOTUH PA3BUTHS KPUTHUECKOTO MBIIIJICHUS YePe3 UTEHUE U TTUCHMO;
TEXHOJIOTHUs oOy4eHus CMBICIIOBOMY YTCHUIO y9eOHBIX
€CTECTBEHHOHAYYHBIX TEKCTOB;

TEXHOJIOTUS MPOBEJCHUS JUCKYCCUH;

TexHosorus «JlebaTony;

TEXHOJIOTHS 00yUYeHHUs Ha TPUMEPE KOHKPETHBIX CUTYAITHIA
WH(POpPMAITMOHHBIE TEXHOJIOTMH: HCIIOJIb30BAaHUE KOMITbIOTEpa sl TOMCKa
HE0O0X0IMMON HH(POPMAITUH, CO3/IJaHUE IPOEKTOB, OTYETOB,

TEXHOJIOTHSI Pa3BUBAIOIIETO O0yUCHUS

TEXHOJIOTUH UHIMBUIYATHHOTO O0yUCHUS

CUTyaIus-npoodsieMa — MPOTOTUI PeaIbHOU MPOOJIeMbI, KOTOpasi TpeOyeT
OTEPAaTUBHOTO pEIIeHUss (C TOMOIIbI0 TOAOOHOW CHUTyallud MOXHO
BbIPA0ATHIBATh YMEHUS 110 TIOWCKY ONTUMAIBHOTO PEIICHU);
CUTYalMsI-WIUTIOCTPAIUsl — TPOTOTHI pPEaNTbHOW CHUTYallud, KOTOpas
BKJIFOYAETCS] B KayecTBE (pakTa B JICKIIMOHHBIM Marepuan (BU3yaibHas
oOpasHas cutyanus, npenctaBieHHas cpeactBamu WKT, BeipabGaThiBaeT
YMEHUE BU3yaJIM3UPOBATh MHPOPMALIMIO U1 HAXOXKACHHs 00Jee mPOCTOro
criocoba e€ pelieHus);



¢ CUTyanuss-OO€HKa — IIPOTOTHUII peaanoﬁ CuTyalluu C T'OTOBBIM
npeamojaraCMblM pPCIICHUCM, KOTOPOC CJICAYCT OHCHHUTL U IIPCAJIOKUTDH
CBOE AJICKBATHOC PCIICHHC,

® CHUTYalus-TPEHUHT — TPOTOTHUIl CTAHAAPTHOW WM JPYrod CHUTyaluu
(TpEHUHT BO3MOYKHO TIPOBOJUTH KaK IO OMHCAHHUIO CUTYaIldH, TaK M 1O €€
PEIIEHUIO).

Ha nmnoBbimenne 3¢G(GEKTUBHOCTH YCBOCHHS OCHOB  (DU3WYECKOM  HAyKu
UCNONIL3VIOMCSL clledyioujue Memoobl

OOBsACHUTETHHO-MIUTIOCTPATUBHBIH, PETpPOIYKTHUBHBIMH, npoOeMHoe
U3J0XKeHue, Oecena, IeKuus, paboTa ¢ KHUTOH, IEMOHCTPALMOHHBINA SKCIICPUMEHT,
IPAKTUYECKUE METONbI (pelIeHue 3ajad, JJabopaTOpHbIEe 3aHATUSA: (PPOHTAJIBHBIE
n1abopatopHble paOOTHI, JOMAIIHUE HAOJIOJIEHUS M OIBITHI), CAMOCTOSITENIbHAsS
paboTa, KOHTpPOJIb (TECTUPOBAHUE, NUCHBMEHHBbIE KOHTPOJbHBbIE pPabOTHI,
¢uznyeckue TUKTaHT, B3AUMOKOHTPOJIb 3a4€T U T.[.) U CAMOKOHTPOJIb.

®opMblI OpraHu3anum 00pa3oBaTeJIbHOI0 MpoIecca
® YPOK-UCCIIEOBAHUE,

ypok-jaboparopus,

YPOK-TBOPYECKUM OTYET,

YPOK U300peTaTeIbCTBA,

YPOK «Y IUBUTEILHOE PAIOMY,

YpOK-paccka3 00 y4EHBIX,

YPOK-3aIlIUTA UCCIIEI0BATEIBCKUX TPOEKTOB,

YPOK-IKCTIePTU3a,

ypok «IlaTeHT Ha OTKpBITHEY,

YPOK OTKPBITBIX MBICJIEH;

y4eOHBIN HKCIIEPUMEHT, KOTOPBIN MO3BOJISIET OPTaHU30BaTh OCBOCHHUE TaKUX

AJIEMEHTOB MCCJIEAOBATEIbCKOM JCSATEIbHOCTH, KakK IUIaHUPOBAaHUE W

MPOBEJICHUE DKCIIEPUMEHTa, 00pabOoTKa U aHAJIU3 €0 PEe3yJIbTaTOB;

e JIOMAaIllHEE 3aJJaHHUE MCCIIE0BATEIBCKOr0 XapaKkTepa MOXKET COYeTaTh B ce0e
pazHooOpasHple  BUABI, NpUYEM  TIO3BOJSIET  MPOBECTH  y4eOHOE
UCCIIEIOBaHUE, IOCTATOYHO MPOTSXKEHHOE BO BPEMEHHU.

2. MecTto npeamera B yueOHOM ILJIaHe.

[Iporpamma paccunTana Ha U3ydeHue 0a30BOTO Kypca (PU3MKH yUaITUMUCS
7- 9 knaccoB B Teuenue 204 gacos (B TOM yuciie B 7 kiacce - 68 yueOHbIX 4acoB U3
pacuera 2 4Jaca B Henelo, B 8 kiacce - 68 ydeOHBIX 4acoB U3 pacyeTa 2 yaca B
Hemeno U B 9 kimacce - 68 ydeOHBIX 4acOB M3 pacuera 2 4daca B HEJEII0) B
COOTBETCTBHHM C YueOHbIM T1aHoM MBOY obmeo6pazoBarenbHoro autest No22.



4. INYHOCTHBIE, MeTaNPeAMeTHbIE U NMPeAMeTHbIE Pe3yJbTAThI
OCBOCHHUS Y4eOHOI0 mpeamMera.

C BBenenueM PI'OC peanusyercs cMeHa 6a30BOM MapaJurMbl 00pa30BaHUs
CO «3HAHUEBOI» HA «CHUCTEMHO-ACSATEIBHOCTHYIO», T. €. aKLUEHT IEPEHOCHUTCS C
U3y4eHHs OCHOB HayK Ha obOecrieueHue pa3Butus YVY][ (panee «oOmieydeOHbIX
YMEHUI») HA Marepuajie OCHOB HayK. BaKHEHIIMM KOMIIOHEHTOM COJEpXaHUs
o0pa3oBaHMsl, CTOAIIUM B OIHOM pPSIy C CHCTEMAaTHUYECKUMHU 3HAHHUSIMH II0
IpPEIMETAM, CTAHOBSTCS YHUBEPCAJIbHBIE (METANPEIMETHBIE) YMEHHUS (M CTOSLIUE
3a HUMHM KOMIIETEHITUN).

[TockonpKy KOHIIEHTPUUECKU MPUHLUIT O0YyYEHHUSI OCTAeTCsS aKTyaJbHBIM B
OCHOBHOM IIKOJE, TO Pa3BUTHE JMYHOCTHBIX M METANPEIMETHBIX PE3yJIbTaTOB
UJIET HEIPEPBIBHO HA BCEM COAEPKATEIBHOM U JIEATEIbBHOCTHOM MaTepuale.

JINYHOCTHBIMM pe3yJibTaTaMH OOydYeHHS (PU3HKE B OCHOBHOM IIIKOJIE

SIBIISIFOTCSI.

% chOpPMHPOBAHHOCTH LICHHOCTEM obOpa3oBaHus, JIMYHOCTHOM
3HAYUMOCTH (bU3UIECKOTO 3HAHUS HE3aBUCHUMO OT
npoeCCUOHAIBHOW JIEATEIbHOCTH, HAay4YHBIX 3HAHUW U METOJIOB
MO3HAHMS, TBOPYECKOM CO3UJATENBHON AEATEIBHOCTH, 3I0POBOIO
oOpaza >KHU3HH, Mpoliecca TUATOTHYECKOT0, TOJIEPAHTHOTO OOIICHUS,
CMBICJIOBOT'O UTCHHS;

* c(h)OPMUPOBAHHOCTH MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX

Y TBOPUYECKHUX CITOCOOHOCTEHN yyalinuxcs;

» yOSXKJIEHHOCTh B BO3MOXKHOCTH  TIO3HAHUS  TNPUPOJABI, B
HEOOXOJMMOCTH PA3yMHOT'O HCIIOJIB30BAHUS JTOCTIKCHHM HAyKH M
TEXHOJIOTUH I JaJbHEUIIEro pa3BUTHS YEIOBEUYECKOrO OOIIECTBa,
YBOKCHHE K HAYYHOU JEATEIBHOCTH JIIOJICH, TOHUMaHUS (PU3UKH KaK
AJIEeMEHTa O0IICYEIIOBEUCCKON KyIbTypbl B HCTOPUUYECKOM KOHTEKCTE.

¢ MOTHBaIMsl 00pa30BaTEIbHON JEATCIBHOCTH YYaIUXCsl KaK OCHOBBI
CaMOpa3BUTUS W COBEPIICHCTBOBAHUSA JIMYHOCTA HA OCHOBE
r€PMEHEBTUYECKOTO, JIMYHOCTHO-OPUEHTHUPOBAHHOTO,
(h€HOMEHOJIOTMYECKOT0 U 3KOJIOT0-3MIATUHHOTO MOIX0/1a.

D)

L)

4

o,

L)

MeranpeaMeTHbIMH  pe3yJIbTATAMH B OCHOBHOW WIKOJIE  SIBJISIOTCS
yHUBepcaibHble yueOHble neiictBus (nanee YY/). K Hum oTHOCSTCS:

1) ruunocmuvie;

2) pezynsimueHble, BKIIOUAIOIINE TAKXKe JCHCTBUS camopeyisiyuu,

3) noznasamenvhvle, GKIOUAIOWUE TIO2ULECKUE, 3HAKOBO-CUMBOIUYECKUE,

4) KOMMYHUKAMUBHbILE.

s Jluynocmusvte YY][  o0ecrneyuBalOT  IIEHHOCTHO-CMBICIOBYIO

OPUEHTALIMIO yyaluxcs (YMEHUE COOTHOCUTH MOCTYNKHU U COOBITHS C
NPUHATBIMA 3TUYECKUMH MPUHLUIIAMH, 3HAHUE MOPAJIbHBIX HOPM M
yMEHHE BBI/ICTIUTh HPABCTBEHHbIN aCHeKT IIOBEJICHUS),




CaMOONPE/CIICHUE W OpPUCHTAIMI0O B COIMAJBHBIX POJIAX U
MEXJIMYHOCTHBIX  OTHOIICHMSIX, TMPUBOJUT K  CTAHOBJICHUIO
EHHOCTHOU CTPYKTYPbI CO3HAHUS JIMYHOCTH.

s Pezynamuenvie YY]| o0ecneynBalOT OpPraHU3ANMIO  YYaIIUMHCST
cBOeil yueOHoi nestebHoCcTH. K HUM oTHOCSTCS:

- yejnenonazaHue Kak MOCTAaHOBKA Y4EOHOMW 3a/1aud Ha OCHOBE COOTHECEHUS
TOTO, YTO y>K€ U3BECTHO U YCBOCHO YYAIIUMKCS, U TOTO, YTO €IlI€ HEU3BECTHO;

- nlaHuposanue — OIPEICICHUE TMOCIEIOBATEIIBHOCTH MPOMEXKYTOUHBIX
neaed ¢ y4eToM — KOHEYHOrO  pe3yJibTara;  COCTaBJICHUE IUIAaHA U
MOCJIEI0BATEIbHOCTH JICHCTBUI;

- NPpo2HO3UPOBaHUe — TIPEABOCXUIIICHUE PE3YIbTaTa U YPOBHS YCBOEHUS, €TI0
BPEMEHHBIX XapaKTEPUCTHK;

- KoHmponv B GopMe CIUYeHUus crnocoba JEHCTBUS U €ro pe3ylibTaTa C
3aJIaHHBIM ATAJIOHOM C IIE€JIbI0 OOHAPYKEHUSI OTKJIOHCHUM U OTJIMYUNA OT 3TaJIOHA;

- KOppeKyusi — BHECEHUE HEOOXOAUMBIX JOTIOJHEHUN U KOPPEKTHUB B TUIAH U
Croco0 JEHCTBUA B Clydyae pPaCXOKJEHHUS 1TaJlOHA, PEATIbHOTO JIEUCTBUS U €T0
MPOIYKTa;

- OYeHKa — BBIICIICHHE U OCO3HAHUE YYAIIUMHUCS TOTO, YTO YKE YCBOEHO U
YTO €I1I€ MOJJIEKUT YCBOECHUIO, OCOZHAHUE KAUY€CTBA U YPOBHS YCBOEHUS;

- gos1e6as camope2ynAayus Kak CnocoOOHOCTh K MOOMJIM3AlUU CUII U DHEPTUH;
CIIOCOOHOCTh K BOJIEBOMY YCHWIHIO, K BBIOOPY CHUTyallMd MOTHBAIlMIOHHOTO
KOH(JIMKTA U K TIPEOJIOJICHUIO MPETISITCTBUM.

s Iloznasamenvuvte YVYJ]I BKIIOYAOT 0OIICyYeOHBIE, JIOTHYCCKHUE,
3HAaKOBO-CUMBoOJIMUeckue Y /1.

ObweyuebHnvie Y'Y ]| BKIIOUAIOT:

- CAaMOCTOSITENILHOE BhIICJICHUE U (hOPMYJIMPOBAHUE TTO3HABATEIHLHOM 1EJH;

- IOMCK U BBIJICJICHHE HE00X0 MO HHGOpMAIINH;

- CTPYKTYPUPOBAHUE 3HAHUM;

- BBIOOp Hamboee F3(h(HEKTUBHBIX CTIOCOOOB PEIICHUS 33/1a4;

- pediexcus crnocoOOB M YCIOBUM JEHCTBUS, KOHTPOJIb M OIIEHKA Tpoliecca
U PE3YIbTATOB AEATEIbHOCTH;

- CMBICIIOBOE UT€HHUE KaK OCMBICJICHHE II€JIM YTEHUS U BBIOOp BUA YTCHUS B
3aBUCUMOCTH OT LIEJIH;

- yYMEHHE aJIeKBaTHO, OCO3HAHO M TMPOU3BOJIBHO CTPOUTH pPEUYEBOE
BBICKa3bIBaHUE B YCTHOW W MUCHBMEHHOW peuu, mepeaaBas CoAep)KaHUE TEKCTa B
COOTBETCTBHH C IIEJIbIO U COOJTI0Iasi HOPMBI TOCTPOCHHUS TEKCTA,

- MOCTaHOBKA U (OPMYJIHUPOBAHUE MPOOIEMBI, CAMOCTOATEILHOE CO3/IaHUE
QJITOPUTMOB JICSATEIBHOCTH TMPU PEIICHUH MPoOJieM TBOPUYECKOTO M MOMCKOBOTO
xXapakrepa;

- JIeICTBUE€ CO 3HAKOBO-CUMBOJMYECKUMHU CpeJCTBaMU (3aMmelieHue,
KOJIMPOBaHUE, IEKOJAUPOBAHUE, MOJICIIUPOBAHUE).

Jlocuueckue Y'Y ]l HanpaBieHbl Ha YCTAHOBJICHME CBA3EH W OTHOLICHHUW B
ar06oi obnactu 3HaHMA. B pamkax MIKOJBHOTO OOy4Y€HHUs TMOJ JIOTMYECKUM
MBIIIJICHUEM  OOBIYHO TIOHMMAETCS CIHOCOOHOCTh W yMEHHE  YYaIluXxcCs
MPOU3BOJIUTh MPOCTHIC JIOTMYECKUE JEUCTBUS (aHAIU3, CHUHTE3, CpaBHEHUE,




o0o0menne u 1p.), a TaKKE COCTaBHBIC JIOTMUECKHE orepanuu (TOCTpOCHHE
OTPUIIAHMS, YTBEPXKJCHUE M OINPOBEPKEHUE KaK ITOCTPOCHHUE PACCYXICHUS C
HCMOJIb30BAaHUEM  PA3JIMYHBIX  JIOTMYECKMX CXE€M — HHAYKTHBHOH WM
JeTyKTUBHOM ).
3naxoso-cumsonuyeckue YVY]I, obecreunBaroniie KOHKPETHBIC CIOCOOBI
npeodpa3oBaHus Y4eOHOTO MaTepuala, MPeACTaBIAIOT ACHCTBUS MOOeaUPOBAHUS,
BBITIOTHSAOIME (YHKIIMKM OTOOpaKeHHs ydeOHOro MaTepuaja; BbIJICICHUE
CYIIIECTBEHHOT0; OTPHIBA OT KOHKPETHBIX CUTYaTUBHBIX 3HAUCHUI; (POPMUPOBAHUE
0000IIICHHBIX 3HAHHM.
% Kommynuxamuenwie YV o0ecrneunBaroT COLUAIIBHYIO
KOMIIETEHTHOCTh UM CO3HATENbHYIO OPHUEHTAlMI0 YyYallluXcid Ha
MO3UIIMU JPYTUX JIOJed, YMEHHE CIyllaTh WM BCTyNaTh B JUAJOT,
y4acTBOBATH B KOJIJIEKTUBHOM 00CYXKIeHUU npooJiem,
MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB W CTPOUTH MPOIYKTUBHOE
B3aUMOJICHCTBUE U COTPYJIHUYECTBO CO CBEPCTHUKAMU U B3POCIIBIMU.

IIpeamMeTHBIMHM pe3yjbTaTaMH OOydYeHHS (PU3MKE B OCHOBHOM IIIKOJIE
SIBIISIFOTCSI
¢ 3HaTh W TIOHUMATh CMBICT (U3WYECKUX TOHATUM, (U3UIECKUX
BEJIMYMH U (PU3NUECKUX 3aKOHOB,;
OMUCHIBATH U OOBSICHATH (PU3UUECKUE SIBJICHUS,
UCIIOJIb30BaTh  (usmyeckue  mpubOpbl U HU3MEPUTENIbHbBIE
WHCTPYMEHTHI JJ1s1 U3MEPEeHUS (PU3UYECKUX BEJIMYNH;
MPECTABIIATh PE3yJIbTaThl U3MEPEHUM C MOMOIIBIO Ta0IuIl, rpaduKoB
Y BBISABJISITH HA 3TOM OCHOBE AMITUPUUYECKUE 3aBUCUMOCTH;
% BBIpAXKATh pE3YyJbTaThl M3MEPEHUH U pacyeToB B  EIUHMIIAX
MexnyHapOIHOUM CUCTEMBI;
¢ IPUBOIUTH TPUMEPHI MPAKTHUYECKOTO HCIIOJIb30BAaHUS (PU3HMIECCKUX
3HAHUM O MEXaHUYECKHX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUI;
pemaTh 3a1a4i Ha TpUMEHeHHE (PU3NIECKUX 3aKOHOB;
OCYIIECTBIISITh CAMOCTOSITEIbHBIN MOUCK MH(GOPMAIIUKA B TIPEAMETHOMN
oOnactn «Pu3nKay;
% HUCII0JIB30BaTh (PU3WYECKHUE 3HAHUS B MPAKTUUECKOUN JEATEIBHOCTU U
MOBCEIHEBHOM KU3HU.

) )
0’0 0’0 o0

)
0’0

) )
0‘0 0‘0

>

IIpeameTHbie pe3yabTaTbl OCBOCHHSI OCHOBHOW 00pa3oBaTe/bHOU
NporpaMMbl OCHOBHOIO 001Iero o0pa3oBaHusi ¢ y4€TOM OOIIMX TpeOOBaHUU
Cranmapta W CHENU(PUKKA U3yY9aeMbIX MPEAMETOB, BXOISIIIMX B COCTaB
NpeAMETHBIX 00JIacTei, MJOJDKHBI OOecreyuBaTh yCHENIHOe OOydyeHHue Ha
CJIeAYIONICH CTyrneHu 00111ero o0pa3oBaHusl.

5. Conep:kaHue TeM y4e0OHOI0 mpeaMeTa.



Pu3uka U pusnYecKre MeToAbl U3yYEeHUsI IPUPOAbI

®dusuka — Hayka o npupose. Habmonenue u onvcanue GU3NUECKUX sIBICHUM.
W3mepenune (u3nueckux BeIUYMH. MexayHapoaHas cuctema eauHun. HaydHbii
MeTon rno3Hanus. Hayka u TexHuka.

Mexannuyeckue siBjieHus. Knunemaruka

Mexannueckoe paBmxkeHue. Tpaekropus. Ilyte — ckamspHas BenM4MHA.
CkopocTh — BEKTOpHas BenuuuHa. Moayip BeKTOopa CKOpocTh. PaBHOMepHOE
NpSMOJIMHEWHOE JBM)KEHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHHUS.
['paduku 3aBUCUMOCTH MMYTH U MOAYJSI CKOPOCTH OT BPEMEHU JIBHXKEHUSI.

YcKopeHre — BEKTOpHas BeIMYMHA. PaBHOYCKOpEHHOE MPAMOJIMHENHOE
neuxeHne. ['paduku 3aBUCHMOCTH IMyTH U MOJYJII CKOPOCTH PAaBHOYCKOPEHHOTO
IMPSAMOJIMHEWHOTO IBUKEHUS OT BPEMEHU JBWKECHMS. PaBHOMEPHOE BHKEHUE T10
OKpYXHOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHE.

JInnamuka
Nuepumsa. UneptHocTs Tei. Ilepsoiii 3akoH HeroToHa. B3anmopencTBue Tell.
Macca — ckamsgpHasg BenuuudHa. IlnoTHocTh BemiecTBa. (Cuia—BEKTOpPHAS

BenmunHa. Bropoit 3akoH HeroTtona. Tpernit 3akoH HeroTOHA. [[BUYKEHHUE U CHIIBI.

Cuna ynpyroctu. Cuna Ttpenus. Cuia TSKECTH. 3aKOH BCEMHPHOTO
Tarorenus. LieHTp TsoxecTu.

HNaBnenue. AtmocdepHoe nabinenue. 3akoH [lackams. 3akon Apxumena.
YcnoBue rtaBaHus Te.

Y cioBust paBHOBECHS TBEPAOTO TENA.

3aKoHBI  COXpPaHEHUSI HUMIYJbCA M MEXaHMYECKOW  JHEpPrum.
MexaHnnveckue Ko0J1e0aHUS U BOJIHbI

Nmnynbce. 3akOH COXpaHEHUs UMITyJIbCa. PEaKTUBHOE IBUIKEHHUE.

Kunerunueckas sneprus. Padota. [lorenumanbnas sHeprus. MouHocTb. 3aK0OH
coxpaHeHus: Mexanuueckoud osHepruu. IIpocteie wmexanusmbl. Koadduiment
niosie3Horo nevictus (KII). Bo3oOHOBIsieMble ICTOUHUKH SHEPTHH.

Mexannueckue KojeOanus. Pe3onanc. MexaHudeckue BOJHBL.  3BYK.
Hcnonb3oBanue KoiaeOaHuii B TEXHUKE.

CTtpoeHnne 1 CBOMCTBA BelleCTBA

Crpoenue BemiectBa. ONbITHI, T0KA3bIBAIOIIME ATOMHOE CTPOEHUE BEUIECTBA.
TennmoBoe JBUKEHHME U B3aUMOJICUCTBUE YACTUIl BEUIECTBA. ATrperaTtHbie
cocTosiHus BemiecTBa. CBOMCTBA ra30B, )KUAKOCTEN U TBEPABIX TEIL.

TemoBblie ABJICHUSA

TennoBoe paBHOBecue. Temmeparypa. BHyTpeHHsisi sHeprus. Paborta wu
temnonepeaavya. Buasl teronepenaun. KommuecTtBo Temnotel. McnapeHue wu
koHAeHcanusa. Kunenuwe. BnaxkHocts Bo3ayxa. [lnmaBieHue W KpucCTaIv3alus.
3aKOH COXpPAHEHHUS SHEPTUU B TETIOBBIX MPOIIECCAX.

IIpeoOpazoBanms ’HEpPruM B TeIIoBhIX MammHaX. KIIJI TemiaoBoi marmuHBL.
DKOJIOTUYECKHE MPOOIEMBI TETUIODHEPTETUKH.

JJleKTpUYecKne siBJICHUs

DJeKTpu3anus Tei. JJIEKTpUIeCcKui 3apsij. J(Ba BUIa 3JIEKTPUUECKUX 3apsI/IOB.
3aKOH COXpaHEHHUsI ANEKTPUUYECKOro 3apsifa. DiekTpuueckoe noje. Hampsokenue.
Konnencatop. DHeprust 3JIeKTPUUECKOTO MOJISI.



[locTostHHBIA ~ 3nekTpuueckuil  Tok. Cumia  Toka.  DJEKTPUYECKOE
CONPOTHUBJIEHUE. ODIJIEKTPUYECKOE HampspkeHue. [IpOBOIHWKHM, IOUANEKTPUKU U
NOJIyIpOBOJHUKH. 3akoH Oma s yyacTka sJeKkTpuyeckod uenu. Pabota u
MOIIHOCTh JJIEKTpUYECKOro Toka. 3akoH JDxoyns — Jlennma. IlpaBuiia
0e30MacHOCTH MPHU pabOTe ¢ UCTOYHUKAMU AJIEKTPUUIECKOTO TOKA.

MarHuTHbIE SIBJICHUSA

[TocrostHuble MarHuThl. B3aumopeincrBue MarHuToB. MarHutHoe 1ole.
MaruauTHoOe nosne Toka. J[eicTBue MarHuTHOrO MOJIsl HAa MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

DneKTpOMarHuTHAs HHAYKIH. DiekTporeHeparop. Tpanchopmarop.

DJIeKTPOMATHUTHBIE KOJI€OAHNS M BOJHBI

DNEeKTpOMarHuTHbIE KOJeOaHHs. DJIEKTPOMAarHUTHBIE
AIEKTPOMArHUTHBIX U3Ty4YCHUN HA )KUBBIC OPTaHU3MBI.

[IpyHIUIIBI PaIUOCBS3U U TEJICBUICHUS.

CBeT — sneKkTpoMarHuTHas BoJiHa. [IpsiMonMHENHOE pacipOCTpaHEHUE CBETA.
Otpaxenune u mnpenomsieHue cBeta. Ilmockoe 3epkano. JIuH3bl. PoKycHOE
paccTosTHUE M ONTUYEeCKast cuiia JMH3bl. OnTrudeckue npudopsl. Jucnepcus ceera.

KBaHTOBBIC IBJICHUSA

Crpoenue aroma. [lnanerapHas Mmogens aroma. KBantoBbsle nocrtynarsl bopa.
Jluneiiuatbie cnekTpbl. AToMHOE A71po. CocTaB aTOMHOTO sipa. SIepHbIE CUIIBL.
Hedext Macc. DHeprusi CBA3M aTOMHBIX sjep. PanuoakTUBHOCTb. MeTobI
pPEruCTpaluy SIIEPHBIX W3Iy4YeHUW. SInepHele peakuuu. SnepHBIA  peakTop.
TepMosimepHbIE peakInH.

BnusiHne paainoakTUBHBIX W3TyYEHUN HA )KUBBIE OPTaHU3MBbI. JKOJIOTUYECKUE
po0JieMbl, BOSHUKAIOIIUE MTPU UCTIOJIB30BaHUN ATOMHBIX DJIEKTPOCTAHITUH.

Crpoenue u 3BoJonus BeesieHHoi

['eoueHTprueckass M TENUOLEHTPUYECKAs CHUCTEMBI Mupa. Dusnueckas
npupona HebecHbix Ten ConHeunoil cuctemsbl. [Ipoucxoxaenue ConHEUHOMN
cuctembl. @usnueckas npupoaa ConHua u 3BE3A. Ctpoenne BceeneHHOM.
Oosronus BeeneHnHoil.

BOJIHBI. Biugaue

6. TemaTHueckoe INITAHUPOBAHHUC.

7 kaacc.
KounuyectBo
KoanuectBo
Iony- KosnunuectBo KOHTPOJIb-
ConeprxaHue nporpaMmbI J1a00paTOPHBI
roaue 4acoB HBIX padoT u
X pabort
3a4€TOB
1 BBeaenue. 4 1 -
IlepBoHayajbHBIE CBEICHUS O 6 1 1
CTPOEHHMH BellecTBA.
B3aumoneiicTBue Te.l. 21 6 1+2
2 JlaBJjieHHEe TBEPABIX TeJl, dKUIKOCTEH 23 2 1+2
U ra3oB. 14 2 1+1
PaGora 1 MOIIHOCTDH. DHEprus.
Hroro 68 12 445




8 ki1acc.

KoanyecTBo
KoandecTBoO
oay- KosaunuyecTBo KOHTPOJIb-
ConeprxaHue mporpaMmbl J1a00paTOPHBI
roaue 4acoB HBIX padoT u
X padort
324€TOB

1 TenjaoBLIe IBJICHUS. 23 4 1+2
DJIeKTPpUYeCKHe sIBJIEHU. 9 - -

2 DJIeKTpUYecKHe sIBJCHHUS. 20 ) 1+1
DJIeKTPOMATrHUTHbIE SIBJICHUS. 5 2 1+1
CBeToBbBIC ABJICHHS. 11 3 1+1

HTroro 68 14 4+5
9 kaacec.
Koaun4gecTBoO
KoandecTBoO
Iony- KoimmuectBo KOHTPOJIb-
ConeprxkaHue mporpaMmmbl J1a00paTOPHBI
roamue qacoB HBIX padoT u
X pa6oTt
324€TOB

1 3aKO0HBI B3aNMOJAEHCTBUA U 26 2 1+1
JBHMKEHHUSA TeJl 6 2 -
MexaHHYeCKHe K0JIe0aHUA U BOJHBI.
3ByK.

2 MexaHnndyecKHe K0J1e0aHusS ¥ BOJIHBI. 6 - 1+1
3ByK. 15 2 1
JJICKTPOMATHUTHOE TO0JIe. 11 4 1
CTpoeHne aToMa U AaTOMHOTO sIAPA. 4 - -
Crtpoenue u 3o HsA BeesieHHOM.

Hroro 68 10 4+2

/. Il1anupyemMble pe3yJbTaThl H3YUYeHHUs Y4eOHOr0 NpeaMeTa.

IInanupyemble pe3yJbTaThl H3yYeHHs] Kypca (M3UKHU NMPeACTaBJIeHbI HA ABYX
YPOBHSIX: 0230BOM M MOBBILICHHOM (IIPONMMCAHHOM KYPCHBOM)

[lo okoHuanuum 9 kiacca mpeanojaraercst MOCTHXKEHHE OO0y4YaroIIMMHCS
YpOBHSI  00pa30BaHHOCTM W  JIMYHOCTHOM  3pENOCTH, COOTBETCTBYIOIIMX
®denepaibHOMY 00pa30BaTENbHOMY CTaHAAPTY, YTO TO3BOJIUT OOYYaIOIIUMCS
YCHENIHO CAaTh TOCYJApCTBEHHYIO (MTOTOBYIO) aTTECTAllMi0 U MPOUTH
coOeceroBaHuEe TMpU TOCTymieHun B 10 kiacc 1Mo BbIOpAaHHOMY MNPOQUIIIO,
JOCTUTHYTh COLMAIIBHO 3HAYMMBIX pE3YJIbTAaTOB B TBOPYECKOW IEATEIBHOCTH,
ciocoOCTBYIOUIMX (OPMUPOBAHUIO KAueCTB JIMYHOCTH, HEOOXOIUMBIX ISt
YCIEIIHON CaMOpEATN3ALUU.

Mexanndeckue sABJICHUSA



BbInyCKHUK HAYYHUTCSH:

® pacrno3HaBaTh MEXAHUYECKHUE SABJICHUS U OOBICHATH HA OCHOBE MMEIOIIMXCSA
3HAHWWA OCHOBHBIE CBOWCTBA WJIM YCIJIOBHS TNPOTEKAHUS JTUX SIBJICHHI:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE JIBUXKEHUE, CBOOOJIHOE
MaJICHUE TEJI, HEBECOMOCTb, PABHOMEPHOE [IBUKEHHE IO OKPYXKHOCTH,
VMHEPLUSA, B3aUMOJCHCTBUE TeJ, Nepefada JaBIICHUS TBEPABIMU TEJIAMH,
XKUIKOCTSIMU U Ta3aMu, aTMOC(EpHOE JIaBlieHHe, TIJIaBaHUE TEJl, PABHOBECHE
TBEPIBIX TEJI, KoJieOaTeNbHOE JBUKEHUE, PE30HAHC, BOJTHOBOE JABUKEHHUE;

® ONUCHIBATH U3YUYCHHBIE CBOMCTBA TEJ U MEXAHUYECKHE SIBIICHUS, UCIIOb3Ys
dbu3nueckue BEIUYUHBI: IMyTh, CKOPOCTb, YCKOPEHHE, Macca Tela,
IUIOTHOCTh BEILIECTBA, CWJIA, JABJICHUE, HMIIYJIbC TEJd, KUHETUYECKas
DHEpPrus, MOTECHIMAIbHAS JHEPIHs, MEeXaHW4yeckas paboTa, MeXxaHUYecKas
MourHocTh, KITJI mpocToro Mexanusma, cuiia TPEHHUSI, aMIUTUTyAd, IEPUOJ U
yacToTa KOJeOaHMi, JJIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHUS; MPU
OMUCAaHUU TMPABWIBHO TPAKTOBaTh (DU3UYECKUI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHHUS W E€AUHHUIIBI U3MEPEHUS, HAXOIUTh (POPMYJIbI,
CBSI3bIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMU BETUUNHAMU;

® aHANW3UPOBATH CBOWCTBA TEJI, MEXAHWYECKUE SABICHUS W IPOLECCHI,
UCIIOJNIb3Ysl (PU3MUECKHE 3aKOHBI M MPUHIIMIIBL 3aKOH COXPAHEHUS! YHEPTHUH,
3aKOH BCEMHUPHOI'O TATOTEHUS, paBHOAeHCcTBYOmas cuia, I, I u 111 3akoHbI
HproToHa, 3aK0H COXpaHEeHUs UMITYJIbCa, 3aK0H ['yka, 3akoH [lackans, 3akoH
Apxumena; Ipu 3TOM pas3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €0
MAaTEMATUYECKOE BbIPAKECHHUE;

® pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UUYECKUX MOJIETICH:
MaTepuagbHas TOYKA, MHEPUUAIbHAA CUCTEMA OTCUETA;

e pemarh 3a7ayd, HUCHOIL3Yd (U3UYECKHE 3aKOHBI (3aKOH COXPaHCHUS
DHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHMS, IIPUHILMII cynepno3uuuun cui, I, 11
u III 3akonpl HprOoTOHA, 3aKOH COXpaHEHUs MMIIYyJIbCa, 3aKOH ['yka, 3aKOH
[Tackans, 3akoH Apxumena) ¥ (QoOpMyJbl, CBS3bIBAOIINE (HUIUIECKUE
BENUYHUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, TUIOTHOCTh BEIIECTBRA,
CUJla, JIaBJIEHUE, UMITYJIbC Te€Jla, KUHETUYECKas JHEPrus, MOTECHUHAIbHAS
PHEpPrus, MexaHuveckas padbora, Mmexanuueckas mMomHocTh, KI1/I mpocToro
MEXaHU3Ma, CHJIa TPEHUS CKOJIbKEHHs, aMIUIMTyAa, IMEPUOJ W 4YacToTa
KoJieOaHUM, JUIMHA BOJIHBI U CKOPOCTh €€ paclpOCTpaHEHMs): Ha OCHOBE
aHajau3a YCJIOBHUS 3aJaud BBIJCIATH (PU3MUECKue BETUYUHBI U (POPMYIIbI,
HE0OX0AUMBIE ISl €€ pelIeHus], U MPOBOJAUTH PACUETHI.

BoinyckHuk noayuum 603M0HCHOCHLb HAYUUMBCA:
® UCNONBL306AMb 3HAHUSL O MEXAHUYECKUX SGNICHUSX 8 NOBCEOHEBHOU JHCUZHU
01 obecneueHus ©Oe3onacHocmu npu  odpawjeHuu ¢ npubopamu  u
MEXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUs. 300P06bsl U COON0OeHUs
HOPM 9KON02UHECKO20 NOBEOCHUSL 8 OKPYICAIouell cpeoe;



nPUBOOUMb NPUMEPLI NPAKMUYECKO20 UCNONb308AHUL PUSULECKUX ZHAHUL O
MEXAHUYECKUX — ABMEHUAX U QUBUYECKUX  3AKOHAX,  UCHOIb308AHUS
B0300HOBNIAEMbIX UCTMOYHUKOS DHEpeUU;  IKOJIOSUYECKUX NOCAe0CHEULL
UCCNe008AHUSL KOCMUYECKO20 NPOCMPAHCIEA;

PA3IUYams  2PAHUYbL NPUMEHUMOCIU  DUUYECKUX 3AKOHOB8, HOHUMAMb
eceobwull xapakxmep @YHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs.
MEXAHUYEeCKOU dHepeull, 3aKOH COXPAHEeHUs UMNYIbCd, 3aKOH 8CEMUPHO20
MA0MEeHUS) U OSPAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3AKOHO8 (3aKOH
I'yka, 3axon Apxumeoa u op.);

NPUEMam nOUCKa U GopmyIuposKy 00Ka3amenrbCmes bl0BUHYMbIX 2UNOMe3 U
Meopemuyeckux 6vl80008 HA OCHO8e IMNUPUYECKU YCMAHOBIEHHbIX
Gdaxmos;

HAxXo0ums a0eK8amHylo NpeosloNCEeHHOU 3a0ade QuU3U4ecKyro Mooelb,
paspewiams npoobremy HaA OCHOBE UMEIOWUXCA 3HAHUN NO MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMUYecKo20 annapamd, OYeHU8amsv pealbHOCHb
NONYYEeHHO20 3HAYEHUS (PUSULECKOU eNUYUHDL.

TensoBble ABJICHUSA

BbInyCKHMK HAYYHTCH:

pacro3HaBaTh TEIUJIOBBIC SIBICHUS M OOBSICHATH HAa OCHOBE HMEIOIIMXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI NPOTEKAHUS OTUX SIBIICHUU:
nuddys3us, udmMeHeHue oObEMa Ten TMPU HArpeBaHUU (OXJIAKICHUM),
OoJibllIas C)KUMAEMOCTh Ta30B, Majlas C)KUMAEMOCTh KUIKOCTEH U TBEPIBIX
T€JI; TEIUIOBOE PABHOBECHE, HWCHApPEHUE, KOHJACHCAIUS, TIUIaBIICHHUE,
KpUCTJUTM3AIMsA, KUIIEHHUE, BIJIAKHOCTh BO3/yXa, Pa3JIMYHbIC CIIOCOOBI
TEIIONEpEIauH;

OMUCHIBATh W3YYECHHBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOJIb3YS
dbu3nUecKkue BEIUMYMHBI: KOJUYECTBO TEIJIOTHI, BHYTPEHHSISI JHEPrus,
TeMIrepaTrypa, ylaelibHas TEeIIOEMKOCTh BEIIECTBA, VYAEJNbHAs TEIUIOTa
IUIaBJICHUS W TAapooOpa3oBaHMs, yJelbHAas TEIJIOTa CropaHus TOIUIMBA,
KO(PUIIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (DU3UYECKUN CMBICT HUCIOJIB3YEMbIX BEJIUYUH, UX
0003Ha4YCHUSI U €AUHUIIBI U3MEPEHUS, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS W MPOLECCHI, UCTOJIb3Ys
3aKOH COXPAHEHHMsS SHEPTHH; Pa3INuaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y €r0 MaTeMaTH4YECKOE BBIPAXKEHNUE,

pa3nuyaTh OCHOBHBIE IPU3HAKKM MOJIENIEW CTPOECHUS Ta30B, KUJIKOCTEU H
TBEPABIX TEJI,

peliaTh 3aJauM, HCHOJIb3ySd 3aKOH COXPAHEHUS SHEPTUM B TEIIOBBIX
npoiieccax, Gopmyibl, CBA3bIBAONINE (PU3NUECKUE BEIUYMHBI (KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS DHEPIUs, TEMIIEpaTypa, YAENbHAs TEIUIOEMKOCTh
BCI[ECTBA, y/AENbHAs TEIUIOTa TUIABJICHHWS W TapooOpa3oBaHMs, yIeIbHas



TEIJIOTa CTOpaHUs TOIUINBA, KO3(PUIIMEHT TOJIE3HOTO ACHCTBUS TETIOBOTO
JIBUTATEJIs): HA OCHOBE aHajM3a YCIOBHS 3a7aud BBIJICHATH (DU3MUYECKUE
BENTUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE [JIsi €€ pelIeHUs, U TPOBOIUTH
PACYETHL.

BblnyCKHllK noJiydum 603MOXNCHOCHb HAYUUMBCA:

UCNOIL308AMb 3HAHUSL O MENTOBbIX ABNECHUAX 8 NOBCEOHEBHOU JHCUHU OIS
obecneuenusi 0e30nacHocmu npu 0OpaweHuU ¢ NpUOOPaMU U MexXHU4eCKUMU
ycmpoticmeamu, Ol COXPAHEHUs. 300p08bsi U COONOOEHUsT  HOPM
9KOJIO2UHECK020 NOBedeHUsi 8 OKpydcaloujell cpeoe;, Nnpusooums npumepbl
9KOJI02UYEeCKUX NoCcie0cmeull pabomol 0gueamenel 6HYMpPeHHe20 C2OPaHUs]
({BC), mennoguvix u euopo21eKmpocmaHyuil;

npUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNONb308AHUSL PUULECKUX 3HAHULL O
MENI08bIX ABNEHUSX,

PaAsIuUNams  2paHuYbl NPUMEHUMOCIU  PUUYECKUX 3AKOHOS8, HOHUMAMb
eceobwuti xapakmep @QYHOAMEHMANbHbIX QU3UUECKUX 3AKOHO8 (3aKOH
COXpaHeHUsi dHepeuu 6 MeNniI0BblX Npoyeccax) U O02paHudeHHOCHb
UCNONIL308AHUS YACTIHBIX 3AKOHO8,

NPUEMAaM NOUCKA U POPMYIUPOBKU OOKA3AMENbCME BbIOGUHYMbIX 2UNOME3 U
Meopemuyeckux 6bl80008 HA OCHO8e IMNUPUYECKU YCMAHOBIEHHBIX
Gdaxkmos;

HAxXo0umos a0eK8amHylo NpeosioNCEeHHOU 3a0ade QuU3U4ecKyro Mooeib,
paspeuwiams npooiemy Ha OCHO8e UMEIOWUXCS 3HAHULL O MENI0BbIX ABNEHUIX
C UCNONIL308AHUEM MAMEMAMULECKO20 annapama u OYyeHus8amy pedibHOCmb
HONYYEeHHO20 3HAYEHUS (PUSULECKOU eNUYUHDL.

3J1e1chnqec1cne U MarHuTHbIC SAIBJICHUA

BbInyCKHMK HAYYMTCH:

pacro3HaBaTh JJIEKTPOMArHUTHBIE SIBJICHUS W OOBSCHATH Ha OCHOBE
MMEIOIINXCS 3HAHUN OCHOBHBIE CBOWMCTBA WJIM YCJIOBHUS NPOTEKAHUS ITHUX
SBJIICHUM: OJJEKTpHU3alus Tel, B3aUMOJIEUCTBHE 3apsA/IOB, HarpeBaHUE
IPOBOJHUKA C TOKOM, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIUS, JEHUCTBUE MArHUTHOTO TIOJdsl Ha TMPOBOJHUK C TOKOM,
NPSIMOJIMHEWHOE PAaClpOCTPAHEHUE CBETa, OTPAKEHUE U MPEIOMIICHHE
CBETa, IUCIIEPCUs CBETA;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA TE€JI U DJEKTPOMArHUTHBIC SIBJICHUS,
UCIIONB3YSl (U3NYECKUE BEIMUYWHBL: DJICKTPUUYECKUN 3apsij, CUia TOKa,
ANIEKTPUYECKOE HANPSHKEHUE, AJIEKTPUYECKOE CONPOTUBIIEHUE, YAEIBHOE
CONPOTHBIIEHUE BeIllecTBa, paboTa TOKa, MOIIHOCTh TOKa, (hOKycHOE
pacCcTOsiHME W ONTHYECKash CWJia JIMH3bl; TPU  OMUCAHUM TPABUIBHO
TPAKTOBATh (PU3UUECKHUII CMBICT HCIONb3yEMbIX BEIUYUH, UX 0003HAYCHHUS
U CeIUHUIBI W3MEpPEHHUs; YKa3blBaTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIUUYHUHY C IPYTUMH BEIMYMHAMU;



aHAJIM3UPOBATh CBOMCTBA TEJ, JJEKTPOMArHWTHBIC SIBJICHUS W IPOLIECCHI,
UCIONB3Ysl (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHHUS AIIEKTPUUYECKOTO
3apana, 3akoH Oma g ydacTtka nend, 3akoH JDxoyns-JIeHma, 3akoH
IIPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOH OTPa)KCHMS CBETA, 3aKOH
IPEJOMJICHUSI CBETA; IPU STOM pa3InyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

pelaTh 3a7auyy, UCIoyb3ys (pu3nueckue 3akoHbl (3akoH OMa Juid ydacTka
uemnu, 3akoH Jxoyns—IJIeHna, 3aKk0OH NPSMOJIMHEUHOIO PacipOCTpaHCHUs
CBETa, 3aKOH OTPA)KE€HMsI CBETa, 3aKOH IPEIOMIIEHUS CBeTa) U (HOpMYJIbl,
CBSI3BIBAIOIME (PU3MYECKUE BEJIWYMHBI (CHJIA TOKA, AJIEKTPUYECKOE
HaIIPSDKEHUE, JJIEKTPUYECKOE COINPOTHUBIICHUE, YACIBHOE CONPOTUBIICHUE
BellecTBa, paboTa TOKAa, MOIIHOCTh TOKA, (OKYCHOE pacCTOSHUE U
onTHMYecKas  cuja  JUH3bI, (OopMynbl  pacu€ra  BIEKTPUYECKOIrO
COIPOTHUBIICHUA IIPU IIOCIEAOBATEIBHOM M IapauIeIbHOM COECIUHEHUU
IIPOBOJIHUKOB); HA OCHOBE aHAJU3a YCJIOBUS 3aJa4d BbIIEIATh (PU3NUYECKUE
BEJIMYMHBI U (OPMYJIbI, HEOOXOAUMBIE sl €€ pEeleHUs, U IPOBOIUTH
pacu€Thl.

BblnyCKHllK noiyuum 603MONCHOCHIb HAYUUMbCA?

UCNONIL3068AMb 3HAHUSL 00 IJIEKMPOMASHUMHBIX S68NIeHUAX 8 NOB8CEOHEeBHOU
JHCUsHU OJ1s1 0obecneyenus 6e30nacHocmu npu odbpaweHuu ¢ npudbopamu u
MeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUS 300P06bs U COON00EeHUS
HOPM 3KOJI02UYECKO20 NOBEOEHUS 8 OKpYdcaouell cpeoe;

nPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCHONb308AHUS PUULECKUX SHAHUL O
INEKMPOMACHUMHBIX ABLEHUSX,

PAsIuuams  2paHuybl NPUMEHUMOCIU  DUUYECKUX 3AKOHO8, HOHUMAMb
eceobwuti xapakmep @QYHOAMEHMAIbHLIX 3AKOHO8 (3AKOH COXPAHEHUs.
9NeKMPUUecKo2o 3apsaoa) u O02PAHU4eHHOCMb UCNOJIb308AHUS UYACHHBIX
3aKkoH06 (3axon Oma 05 ywacmka yenu, 3akon Jcoyni—Jlenya u op.);
npuémam nocmpoerus @usuyeckux mooenel, NOUCKa U QOpMYIUpoOsKU
00KA3amenbCme GblOGUHYMbBIX 2UNOMe3 U Meopemuideckux 6bl80008 Hda
0CHOBE IMNUPULECKU YCMAHOBNIEHHbIX (PaKMO8,

HaxXo0umos a0eK8amHyl0 NpeoslONCEHHOU 3a0ade QuU3U4ecKyro MoOelb,
paspewiamv ~ nNpoOIeMy — HA ~ OCHO8e  UMEWUXCS — 3HAHUU 00
INEKMPOMACHUMHBIX ~ SNEHUAX C UCNOb308AHUEM MAMEMAMU4ecKo20
annapama u OYeHueams peaibHOCMb HONYYEHHO20 3HAYeHUs Qu3uyecKou
BENIUUUHDL.

KBanTOBbBIC ABJICHUSA

BbINyCKHUK HAYYHTCS:

paciio3HaBaTb KBAHTOBLIC SBJICHHA U OOBSICHSATHL Ha OCHOBE HMCIOIINXCA
3HAHUKM OCHOBHBIC CBOMCTBA HJIM YCIIOBUA TIPOTCKAHUSA OTHUX SIBIICHU:



€CTECTBEHHAss M WCKYCCTBEHHAas pPaJAMOAKTUBHOCTb, BO3HUKHOBEHHE
JIMHEWYATOro CIIEKTpa U3JIy4CHUs,

® ONUCHIBATh M3YUYCHHBbIC KBAHTOBBIE SIBJICHUS, HCIOJB3Yys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U 4acroTa
CBETa, IIEPUOJ IIOJypacliaza; IIpU OINKMCAHUU [PABUIBHO TPAKTOBATH
bu3nyeCKuil CMBICT UCTIOIB3YEMBbIX BEIMYUH, UX 0003HAYCHHS M €TUHUIIBI
U3MEpEHHs; yKa3biBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C JPYTMMH BEIHMYWHAMH, BBIYHCIATH 3HAUYC€HUE (PU3NUYECKOMN
BEJINYMHBI;

® aHAJIM3MPOBATh KBAHTOBBIC SIBJICHHS, HCHOJB3YyS (U3MUECKHUE 3aKOHBI U
IIOCTYJIATBI:  3aKOH  COXPAaHEHUSA  DHEPrUU, 3aKOH  COXpaHEHUsd
JIIEKTPUYECKOrO  3apsAla, 3aKOH  COXPAaHEHUs  MAaccoBOIO  4YuCIa,
3aKOHOMEPHOCTH U3JIyYEHHUs U MOIJIOIIEHNS CBETa aTOMOM,;

® pa3IMyaTh OCHOBHBIC IIPU3HAKU IUIAHETAPHOM MOJEIM aTOMa, HYKIOHHOMN
MOJEJIA aTOMHOTIO S1pa;

® I[IPUBOJWUTH NPUMEPHl NPOSBICHUA B IPUPOJE M NIPAKTHYECKOTO
WCIIOJIBb30BaHUsl PAJUOAKTUBHOCTH, SAECPHBIX W TEPMOSACPHBIX PEAKILIHM,
JIMHEWYaTBIX CIIEKTPOB.

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

®  UCNONB306AMb NOJIYYEHHbLE 3HAHUSL 8 NOBCEOHEGHOU JHCUZHU NPU 0OpaeHuU
c npubopamu (Cuemuux UOHUSUPYIOWUX yacmuy, O0o3umemp), Ol
coOXpauenusi 300p08bsl U COONIOOEHUST HOPM IKON02UHECKO20 NOBEOeHUs 8
oKpydicaroweli cpeoe;

®  COOMHOCUMb IHEP2UIO CA3U AMOMHBIX S10ep C Oephexmom Maccol,

® NpUBOOUMb NpUMEPbL GIUAHUSL PAOUOAKMUBHLIX U3IYYEHUU HA JICUBLLE
Op2aHU3MbL, NOHUMAMb NPUHYUN OeUCMBUsSL 03UMEMPA,

® NOHUMAmMb IKOJ02UHECKUe NpoOiembl, BO3ZHUKAIOWUE NPU UCNOIb308AHUU
AMOMHBIX ~ DJIEKMPOCMAHYUL, U  NYMU  peuleHuss 3mux npooiaem,
nepcneKmusbl UCNOIb308AHUSL YIPABILEMO20 MePMOSOEPHO20 CUHMES.

JIeMEHTbI ACTPOHOMUM
BbInyCKHUK HAYYHMTCH:

® pa3iMyaTh OCHOBHBIC MPH3HAKA CYTOYHOTO BpallleHUs 3BE3IHOTO Heba,
nerkeHust JIynsl, CollHIIA U IUTAaHET OTHOCUTENBHO 3BE3;

® TIOHMMATh PA3JIMYUSI MEKAY TEIUOLCHTPHUSCKON W TEOICHTPUICCKOM
CHUCTEMaMH MHpa.
Boinycknuk nosyuum 603MO0HCHOCHb HAYUUMbCA:

® YKA3bl8AMb 00WUE CEOLUCEA U OMAUYUS NAAHEM 3eMHOU 2PYNNbl U NAAHem-
eueanmos; manvix men Coaneunou cucmemvl U OONbUIUX NIAHEM,
NOIb308AMbCS KAPMOU 36E30H020 Heba NPpu HAOII00EHUSX 36630H020 Heba,

® paziuuams  OCHOBHble  XApPAKmMepucmuku 36630  (pazmep,  ysem,
memnepamypa), COOMmHOCUMb Y8em 38e30bl C €€ MeMnepamypot,



® pasiudansv cunomesvl O npoucxoofcdeﬂuu Conneunoti cucmembol.

O01mme moaXoabl K OLlEHKE Y4eOHBIX JOCTHKCHUN y4Yaluuxcs mo pusuke
OueHkKa yCTHBIX OTBETOB YYAIIMXCS.

Quenka 5 CTaBUTCS B TOM CJIy4ae, €CJIM y4YalluiCs IOKa3bIBAET BEPHOE
NOHMMaHue  (U3WYECKOM  CYIIHOCTH  pacCMaTpUBaEeMbIX  SIBJICHHA U
3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHUH, JAET TOYHOE ONPEEICHUE U UCTOJIKOBAHUE
OCHOBHBIX TIOHATHM W 3aKOHOB, TEOPHM, a TaKXKE NPABUWIBHOE OIPEICIICHUE
bu3MYECKUX BEIMYUH, UX EIUHUI] U CIOCOOOB U3MEPEHUS; MPABUIIHHO BHITIOTHSIET
YepTeXKH, CXEMbl U TpaduKU; CTPOUT OTBET IO COOCTBEHHOMY IIJaHy,
COIPOBOXK/IAE€T paccKa3 HOBBIMHU IPUMEPAMU, YMEET IPUMEHATh 3HAHUS B HOBOM
CUTYallMM IIPY BBINIOJHEHUH NPAKTHYECKUX 3aJJaHUI; MOKET YCTaHABIINBATh CBA3b
MEX1y U3y4aeMbIM U paHee U3yYEeHHBIM MaTEPUATIOM T10 Kypcy (PU3HUKH, a TAK¥KE C
MaTepHaJIOM YCBOCHHBIM IIPY U3YYEHUH JIPYTUX IPEIMETOB.

Quenka 4 CTaBATCS B TOM CIIy4ae, €CJIM OTBET YYEHHUKA YJOBIIETBOPSIET
OCHOBHBIM TpeOOBaHMAM K OTBETY Ha OLEHKY 5, HO 0€3 HCIOJb30BaHUs
COOCTBEHHOI'0 IJJaHA, HOBBIX MPUMEPOB, 0€3 NPUMEHEHUS 3HAHWK B HOBOWM
CUTyalluM, O€3 WCIOJb30BaHUS CBSI3€M C paHee M3YYEHHBIM MaTepHalIoM,
YCBOEHHBIM TPU M3YYEHHH OPYTUX MPEAMETOB; €CIU YYalIUICs JOMYCTHI OJHY
OLIMOKY WM He Oojiee IBYX HEIOYETOB M MOKET HUCIPABUTH UX CAMOCTOATEIBHO
WJIM C HEOOJBIION TOMOIIBIO YUUTEJIS.

Quenka 3 CTaBUTCS B TOM CIIy4ae, €CIW y4YalllUiCs NPaBUIBHO MTOHUMAET
($U3NYECKYI0 CYIIHOCTh PacCMaTpUBAEMBIX SIBICHUNH M 3aKOHOMEPHOCTEW, HO B
OTBETE MMEIOTCS OTAEJbHbIE MPOOENbl B YCBOEHUHU BOIIPOCOB Kypca (PU3MKH; HE
NPENSATCTBYET JANbHEMIIEMY YCBOCHHMIO IPOTPAMMHOIO MaTepHuaa, yMeer
IIPUMEHSATH MMOJYYEHHBIE 3HaHUS MPU PELIEHUH ITPOCTHIX 337a4 C UCIOJb30BaHUEM
rOTOBBIX (OpPMyJI, HO 3aTPyAHSETCAd TMpU pElIeHUH 3a7ad, TpPeOyroImux
npeodpa3oBaHusl HEKOTOPBIX (OPMYIT; TOMYCTHI HEe OoJiee 0 HOM rpy0oi U OTHOM
Herpyooii omuOKu, He 0oJiee IBYX-TpeX HErpyObIX HEJOUETOB.

Quenka 2 CTaBUTCS B TOM CIIy4ae, €CJIM y4allluiicsl He OBJIaJie] OCHOBHBIMU
3HAHUSIMU B COOTBETCTBUU C TPEOOBaHUSIMU M JOMYCTUN OOJjblle OIMMOOK M
HEJ0YETOB, YeM HEOOXOIUMO JJId OIICHKHU 3.

Quenka I CTaBUTCS B TOM CIIy4ae, €CJIM YUYEHUK HE MOXKET OTBETUTh HU HA
OJIMH U3 MOCTaBJIEHHBIX BOIIPOCOB.

OueHka NUCbMEHHBIX KOHTPOJILHBIX PadoT.

Quenka 5 ctaBUTCS 3a padOTy, BHIIOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK U
HEJ0YETOB.

Quenka 4 ctaBUTCS 32 pabOTY, BBHIIIOJIHEHHYIO MOJHOCTHIO, HO MPH HAJIUYUH
He OoJiee 0IHOM OMIMOKM U OJTHOTO HEJ0UEeTa, He OoJiee TPEX HEAOUYETOB.

Quenxa 3 cTaBUTCS 3a pabOTy, BBINOJHEHHYIO Ha 2/3 Bcei paboThI
MPaBUWJIBHO WM TIPU JONYIIEHUU HE OoJiee oJIHOM rpy0Ooii ommOku, He Oojee Tpex



HErpyObIX OLIMOOK, OJHOM HErpyOod OmMOKH U TpeX HEJOYETOB, MPH HATUYUU
YeThIPEX-TISITH HEI0YETOB.
Oyenka 2 ctaBuTca 3a paboTy, B KOTOPOHl YHCIO OUIMOOK W HEJOYETOB
IPEBBICUIIO HOPMY JJISl OLIEHKH 3 WJIM MPABUIIBHO BBHITIOJHEHO MeHee 2/3 paboThl.
Oyenka I cTaBuTCA 32 pabOTy, HEBBITIOJIHEHHYIO COBCEM HJIH BBITIOJIHEHHYIO
C TpyOBIMU OIMOKAaMHU B 3aJJaHUSIX.

Ouenka 1a00paTopHBIX padoT.

QuyeHnka 5 CTaBUTCA B TOM Cllyyae, €CJIM YYallluWCs BBIOJHUI paboTy B
MOJTHOM 00BbEME C COOII0IEHUEM HEOOXOAMMOMN MOCIIE0BATEILHOCTH MTPOBEICHUS
OTIBITOB M M3MEPEHHIA; CAMOCTOSITENIFHO M PAllMOHAIIBHO MOHTHPYET HEOOXOANMOE
000pyTIOBAaHUE; BCE OMBITHI MPOBOIUT B YCIOBUAX M PEXKHUMaX, 00ECIIEUNBAIOIINX
NOJy4Y€HHUE PABUIBHBIX PE3YJIbTATOB U BBIBOJOB; COOIIOIAET TpeOOBAHUS IPaBUI
0e30MacHOro TpyJa; B OTYETE MPABUIBHO M aKKypaTHO BBINOJIHAET BCE 3aIlUCH,
TaOJIMIbl, PUCYHKH, YEPTEXKH, TpaQUKH, BBIUUCICHUS, MPABWIBHO BBIMOIHSET
aHaJIN3 ITIOrPENTHOCTEN.

Quenka 4 cTaBUTCA B TOM Clly4yae, €CJIM YYallluHCs BBIIOJHWI paboTy B
COOTBETCTBUM C TpeOOBaHUSAMH K OLIEHKE 5, HO JOIyCTWUJI JBa-TPU HEJOYETa, HE
OoJiee 0HOM HErpyOOU OMMOKHK M OJTHOTO HEeJI0UeTa.

Qyenka 3 CTaBUTCS B TOM Cllydae, €CIU YYalluHCs BBIMOJIHWI paboTy He
MOJTHOCTBIO, HO OOBEM BBIMOJIHEHHOW YacTH TaKOB, YTO TO3BOJISIET MOIYYHUThH
NpaBWIbHBIE PE3yNbTAaThl W BBIBOJBI, €CIIM B XOJAE IMPOBEICHUS OIbITa U
M3MEpPEHU ObLIN JOMYIIEHbI OIIHOKH.

Quenka 2 CTaBUTCS B TOM Clly4ae, €CJIM y4YalluhCs BBIIOJHUI pabOTy He
MOJTHOCTBIO M 00BEM BBITIOJTHEHHON paOOTHI HE MO3BOJISIET CAENATh MPaBUIIbHBIE
BBIBO/Ibl, BBIYMCIICHU; HAOIIOCHHS POBOIMUINCH HEMTPABUIIBHO.

Quenka 1 cTaBUTCS B TOM Clly4yae, €CJIM YYallUICs COBCEM HE BBIIOJHUII
pabdory.

Bo Bcex ciywasix OIIGHKAa CHWIKAETCs, €CJIM YdYalluiicss He CoOOoaal
TpeOOBaHMI MpaBUl 6€30MaCHOTO TPy/a.
Ilepeuenv oumuook

I. I'pyOble omin0OKu
1. Hes3nanwue ompezaeneHU OCHOBHBIX MOHSITHH, 3aKOHOB, IIPaBUJI, MOJOKEHUN

Teopuu, (HopMyJ, OOIICHPUHSATHIX CUMBOJIOB, 0003HAUYeHUS (PU3MUECKUX

BEJIMYMH, €IUHUILY U3MEPEHHUS.

Heymenue BbIAEHSATH B OTBETE TJIABHOE.

3. Heymenue mnpuMeHATh 3HaHWA [JI1 PEIICHHUS 3a7a4 W OOBSICHEHUS
bu3NYecKuX SBICHUN; HEMPAaBWIBHO CPOPMYIMPOBAHHBIE BOIPOCHI,
3aJlaHus WM HEBEPHbIE OOBSICHEHUS XOJla UX PEIeHUs, HE3HAHUE TTPHUEMOB
pemieHusl 3a7ad, aHAJIOTHYHBIX paHEee PEIIEHHBIM B KJIAcCe; OIINOKH,
MOKAa3bIBAIOIIME HENPABWIBbHOE ITOHHUMAHHUE YCIOBUS 33Ja4d WA
HENPABUIIBHOE UCTOJIKOBAHUE PEIICHUS.
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Heymenue untath v CTpoUTh rpadKu ¥ MPUHIIUITAATEHBIE CXEMBI
Heymenue mnoaroroButb K paboTe YCTAaHOBKY WIM JaOOpaTOpHOE
000pyZI0BaHHUE, MMPOBECTHU OIBIT, HEOOXOAMMBIE PACUEThl WJIM UCIOJIb30BaTh
MOJIyYeHHbIE JaHHBIE ISl BHIBOJIOB.

HebpexxHoe  oTHomeHue K j1a0opaTopHOMY  OOOpYIOBaHHMIO U
U3MEpPUTETHHBIM MPUOOpPaM.

Heymenue onpenenuts nokazaHus U3MEPUTEILHOTO Tpubdopa.

Hapymenne TpeGoBanmii mpaBui O€30MacHOTO TPyJAa MPH BBITOJHEHUN
HKCIIEPUMEHTA.

I1. Herpy0Obie ommoku.

1.

4.

Hetounoctu ¢hopmyIupoBOK, ONpeeieHui, 3aKOHOB, TEOPUA, BBI3BAHHBIX
HEMOJIHOTOM OTBETAa OCHOBHBIX IIPU3HAKOB OIPEACISIEMOTO TOHSTHUA.
OmuOKu, BhI3BAHHBIE HECOOIIOCHUEM YCIOBUN MPOBENCHUS OMbITA WM
U3MEpPECHUM.

OmmbOKku B YCIOBHBIX OOO3HAYEHUSX HA NPUHIMIHAIBHBIX CXEMaX,
HETOYHOCTH YepTexei, rpaduKoB, CXEM.

[Ipomyck uaM HETOYHOE HAMMCaHWE HAUMEHOBAHUU €IMHMI] (PU3NYECKUX
BEJIMYUH.

HepanmonaiibHbIH BEIOOP X0/ pelIeHUS.

I11. Henouernl.

1.

B~ w

HepanmonaiibHble 3amuCU MpPU BBIYKUCIEHUSAX, HEPALMOHAIBHBIE MPHEMbI
BBIYMCIICHU, TpeoOpa30BaHUi U PEIICHHs 3aay.

Apudmernueckre OMMUOKK B BBIYHUCICHUSAX, €CIU 3T OUIMOKU rpy0o He
HCKQKAIOT PEeaJTbHOCTh MOJYYEHHOI'O PE3ybTaTa.

OTnenpHbIE TOTPEIIHOCTH B (POPMYITMPOBKE BOIPOCA UM OTBETA.
Heb6pesxHoe BITIOTHEHNE 3aMKUCel, YepTexkel, cXxeM, rpaduKoB.

. Opdorpaduueckre U MyHKTyalIMOHHBIE OLIUOKHU.



8. Marepua/ibHO-TeXHUYECKOe o0ecredeHue
o0pa3oBaTe/IbHOTO MpoLecca.

B nunee nmerorcs nBa kabunera ¢usuku. [Tomenienne kaOMHETOB (U3UKH
YIOBIETBOPSIET TpeOoBaHUAM JelcTByOMUX CaHUTaApPHO-3MUIEMUOIOTMYECKIX
npaBui 1 HopMaTtuBoB (CanlluH 2.4.2. 178-02). IlomenieHus: OCHAIIEHBI TUITOBBIM
o0opy0BaHUEM, B TOM YHUCJIC TEXHUYCCKUMH CPEACTBAMHU OOYYCHHS, YKa3aHHBIM
B HACTOSIIINX TPEOOBAHMSIX, & TAK)KE CIEITUATN3NPOBAHHON YIeOHON MeOEbIO.

OO0opynoBanue u npudoOpsbI.

Homenknatrypa yueOHOTO oOOpyaoBaHuS 1O (U3UKE ONpeAesieTcs
cTaHjapraMu (HU3UYECKOTO OOpa30BaHUsS, MUHUMYMOM COJIEpKaHUS Y4eOHOTO
Marepuana, Oa3UCHOW mporpammoii obmiero obOpaszoBanus. JlabopatopHoe U
JIEMOHCTpAIIMOHHOE 000pynoBaHue ykazaHo B [lepeune yueOHOro o00py0BaHUs
o ¢usuke At 001e00pa3oBaTeNbHBIX yupexaeHui PO.

JIisi  TOCTaHOBKHM  JIEMOHCTpAIlMii  JIOCTaTOYHO OJIHOTO  JK3eMILIspa
o0opynoBaHusi, JUisi (POHTAIBHBIX JIAOOPATOPHBIX pabOT HE MEHEee OJHOTrO
KOMITJIEKTa 000PY/TIOBaHUS HA TBOUX YUAIIHXCA.

YueOHO-MeTOoAM4YeCKOe o0ecrieueHre yueOHOro npeamera

YMK «Duszukay 7 kaacc.

1. ®usuka. 7 kiacc. A.B. Ilepoikun — M.: Ilpoda, 2015.

2. COoopauk 3amady mo ¢uzuke I 7-9 KiaccoB 001meoOpa3oBaTeIbHBIX
yupexaenni. B.M. Jlykammk, B.M. Mennep, E.B. HMBanoBa -—
[Ipocsemenue, 2015.
®wusuka. Pabouas terpans. 7 kiacc. T.A. Xannanosa; H.K. Xannanos.
®wu3uka. Tectnl. 7 knacc. T.A. Xannanosa; H.K. XannaHos.
®usuka. {unaktuueckue marepuainsl. 7 kiacc. A.E. Mapon; A.E. Mapou
®uzuka. COopHHK BompocoB u 3amad. 7-9 wmacc. A.E. Mapon; C.B.
[To3ovickuii; E.A. Mapoun
7. DIEeKTpOHHOE MPUIIOKEHHE K YUCOHUKY.

ok ow

YMK «Dusuxay 8 knacc.

1. ®usuka. 8 kinacc. A.B. Ilepoikun — M.: Ipoda, 2015.

2. Coopuuk 3amauy mo ¢usuke s 7-9 KiaccoB 001eo0pa3oBaTeIbHBIX
yupexaenni. B.M. Jlykammk, B.M. Meunnep, E.B. HMBanoBa -—
[Ipocsemenue, 2015.
®wu3uka. Tectnl. 8 xnacc. T.A. Xannanosa; H.K. XannaHos.
®uzuka. Junaktuueckrue matepuaisl. 8 kiacc. A.E. Mapon; A.E. Mapon
5. ®usuka. COopHUK BoOmpocoB W 3amad. 7-9 kmacc. A.E. Mapon; C.B.

[To3zoiickuii; E.A. Mapon
6. DJieKTpoHHOE MPUIIOKEHHE K YUCOHHKY.

B~ w



YMK «Dusuxa» 9 kracc.

1. ®usuka. 9 kiacc. A.B. Ilepeimkun; E.M. I'yrauk — M.: [poda, 2015.

2. Coopnuk 3amady mo ¢uszuke s 7-9 KiaccoB 001eoOpa3oBaTeIbHbIX
yupexaenui. B.M. Jlykamuk, B.M. Meunnep, E.B. HBanoBa -—
[IpocBemienue, 2015.
®uzuka. Tectrl. 9 kimacc. T.A. Xannanona; H.K. XannaHos.
®usuka. J{unaktnueckne marepuaiisl. 9 kiacc. A.E. Mapon; A.E. Mapon
®usznka. COopHHK BompocoB M 3amad. 7-9 xmacc. A.E. Mapon; C.B.
[To3ouickuii; E.A. Mapon
6. DneKTpOHHOE MPUIOKEHHUE K YUEOHUKY.

ok w

Jlumepamypa 0asa yuumens
OcHosnasn_numepamypa

1. ®wuzuka. 7-9 knaccel: pabouue nporpaMmsl 1o yueoHukam A.B.
[leppimkuna,E.M. I'ytauk / aBt.-cocT. I'.I'. TemokoBa. — Bonrorpan:
Vuurens, 2014. — 82 c.

2. Pabouas nporpamma no ¢usuke. 7 kinacc / Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014. — 48 c. — (PaGouue mporpamMmsi).

3. Coopauk 3amau mo ¢usmke I 7-9 KimaccoB 00meoOpa3oBaTeIbHbBIX
yupexnaennii. B.M. Jlykamwmk, B.M. Mennep, E.B. HMBanoBa -—
[IpocBemenue, 2015. — 224 c.

4. E.A. Mapon OrmnopHble KOHCHEKThl M pa3HOYpoBHEBble 3amanusi / E.A.
Mapon — CankT-IletepOypr,-2007. — 88c.

5. T'onosa U.B. ®usuka 7 kiacc. Konrponsusie padotst B HOBOM ¢dopmare.
— M.: «Matennexkt-Lentp», 2012. — 88 ctp.

6. Mapon A.E. Kontponbnsie paboTsl 1o ¢usuke: 7, 8, 9 KiI.: KH. I YIUTEIS
/ A.E. Mapon, E.A. Mapos. — 7-e uzn. — M.: [Ipocsemienue, 2007. — 79 c.

7. ®usuka 7 knacc. Meroguyeckoe mocobue k yueOHmky Ilepbrimkuna A.B.
®dI'OC, 2015.

8. Ilpomexxytounas arrectamus. @usnka 7 — 9 kmacc. ®I'OC. O.U. Jlebenena,
N.E. I'ypeukas. — M.: BAKO, 2013.

Aonoanumensnasn numepamypa

1. IlpumepHass oOcCHOBHas mporpamma o0Opa30BATENBHOTO  YUPEKICHUS.
OcHoBnas mikojna/Coct./E.C.CaBunoB. - M.: [Ipocsemenue, 2011 - 474 c.-
(CtangapTbl BTOPOTrO MOKOJICHHMS)

2. Jlanmnosa I'.Il., JemupoBa M.}O., Mupomnnuenko W.I1., Poxmor B.C.
PernonanbpHble 00pazoBaTelbHBIE MPOTPAMMBIL: COAEpKAHHUE, CTPYKTYpa,
IKCIIEPTHU3a, yClIoBUA peanuzauud. - M.: MHOO, 2010.- 96 c.

3. Ioramank M.M. TpeGoBaHusi K COBpEMEHHOMY YpOKy. Meroauueckoe
nocobue.- M.: lleatp negarorugeckoro oopazosanus, 2008.- C.41

4. Ouzuka 7 — 9 kmaccel. TexHosioruueckas KapTa W CIEHAPUU YPOKOB
pa3BUBAIOIIETO OOYy4YEeHMs, HWHTErpUPOBaHHbIE Ypoku / aBT.-cocT. T.W.




9.

Homras, B.A. Tlonoa, B.H. Cadponor, 23.B. XauatpsiH. — Bonrorpan:
VYunrens, 2015. — 125 c.

®dusuka. [TogpobHbie oTBeThI Ha 3amanus [ MA u pereHne TUTIOBBIX 3ajad.
7 — 9 knacc. Kacarkuna 1.JI. ®enukc, 2013.

3agaun 1o (¢U3MKE C NOpUMepaMud pemieHus 3amad. 7 — 9  Kjacc.
['enaenmreitn JI.O., Kupuk JI.A., T'ensdrar U.M. Unekca, 2013.
[Ipenmetnas veaens ¢usuku B mkoje. Kysnenosa JI.H., HoBomokos H.II.,
Henames U.10. ®ennkc, 2007.

®uszuka. [lnanupyemeie pesynprarel. Cucrema 3agaHuid. 7 — 9 Kiaccel:
nocooue I yduTenei odmeoOpasoBar. opranm3anmii / [A.A. ®azaecera,
I'. Huxudopo, M.IO. J[lemomosa, B.A. OpmoB]; mox pen. I.C.
Kogsanénoit, O.b. Jlorunosoit. — M.: [Ipocsemienne, 2014. — 160 c.
Meronuueckoe mnoptdonmo yuurens @usuku /  aBT.-cocT. ML.IO.
®omuHnueBa. — Bonrorpan: Yuurens, 2013. — 193 c.

10. [Ipenmetnplie onmumnuansl. 7 — 11 kmaccel. ®dusumka. / aBT.-coct. H.U.

Bapanoga [u ap.]. — Bonrorpaa: Yuurens, 2015. — 152 c.

Jumepamypa 01a yuauwuxcs

Jlumepamypa oz 7 Kiacca

. ®uzuka. 7 kiacc. A.B. Ilepoimikun — M.: [Ipoda, 2015.
. CoopHuk 3amay mno Qusuke g 7-9 kmaccoB o0011e00pa30BaTEIbHBIX

yupexnaennii. B.M. Jlykamwmk, B.M. Mennep, E.B. HMBanoBa -—
[Ipocsemenue, 2015.

E.A. Mapon OmnopHble KOHCHEKTbl M pa3HOypoBHeBble 3ananus / E.A.
Mapon — CankT-IletepOypr,-2007. — 88c.

DJEKTPOHHOE MPHUIIOKEHNE K YUSOHUKY

Jlumepamypa ons 8 knacca

3.

4.

. @usuka. 8 kiacc. A.B. [lepsimkun — M.: JIpoda, 2015.
. CoopHuk 3amad mno Qusuke mig 7-9 kmaccoB o0011€00pa30BaTEIbHBIX

yupexaennii. B.M. Jlykammk, B.M. Mennep, E.B. MBaHoBa —
[Ipocsemenue, 2015.

E.A. Mapon OmnopHble KOHCHEKTHI W pa3HOypoBHEBbIe 3amanust / E.A.
Mapon — Cankr-IletepOypr,-2007. — 88c.

DJEKTPOHHOE MPHUIIOKEHUE K YUSOHUKY

Jlumepamypa ons 9 kracca

1.
2.

3.

®dwusuka. 9 knacc. A.B. Ilepsimkun; E.M. I'ytauk — M.: Jlpoda, 2015.
COopauk 3amad mo ¢wu3uke I 7-9 KimaccoB 00I1eo0pa3oBaTeIbHBIX
yupexaenni. B.M. Jlykammk, B.M. Mennep, E.B. HMBanoBa -
[Tpocsewenue, 2015.

E.A. Mapon OmnopHble KOHCIEKTHl M pa3HOypoBHEBble 3amanust / E.A.
Mapon — Cankr-IletepOypr,-2007. — 88c.



4. DeKTpOHHOE MPUIIOKEHHE K YUIeOHUKY

Humepnem-pecypcot

Ha3Baunwue caiita

Conepxanue Anpec
VI CTaThH A1ep AP
Karanor DHIMKIIONEINH, http:www.ivanovo.ac.ru/phys
CCBIIIOK Ha | Oubmmorexkn, CMU,
pecypchl O | BY3HI, HayYHBIE
dusnke OpraHu3allly,
KOH(EpEeHIIUU U JIp.
becrinaTabie 15 oOyuaromux | http:www.history.ru/freeph.htm
oOy4aroniue nporpamm 1o
MPOrpaMMbl 110 | pa3IMYHBIM

buzuke

paznenam GU3NKU

JlaboparopHbie | BuptyanbHbie http:phdep.ifmo.ru
paboThI 1o | 1abopaTopHbIE
busuke paboTHI.

BupryansHsie

JIE€MOHCTpPALUN

HKCIIEPUMEHTOB.
Anumarus TpexmepHbIe http:physics.nad.ru
(bU3nIECKUX aHUMaIu 5
IIPOLIECCOB BU3yanu3alus 10

dusuke,

COTIPOBOXAAIOTCS

TEOPETUUECKUMHU

O0OBSICHEHUSMU.
dusnueckas CrpaBo4HOE http://www.elmagn.chalmers.se/%7eigor
SHIMKJIONEANS | U3/IaHuE,

coJieprKaniee

CBEJICHUS II0 BCEM
obmacTsam
COBPEMEHHOM
bu3uKH.



http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor




