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HOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamma no ¢u3sukKe OpHUEHTUPOBAHA Ha ydaluxcs 7 - 9 KJIaccoB U peau3yeTcs Ha OCHOBE CIIEAYIOIUX JOKYMEHTOB:

3akoHa PO «O06 oOpazoBanum» (0T 29.12.2012 Ne273-D3) u 3akona PT «O0 obpazoBanum»
denepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 0011ero oopa3zoBanus mo ¢usuke.,2010 r.

OO6pazoBaTenbHON IPOrpaMMbl OCHOBHOTO 0011ero 00pazoBanus B cooTBeTcTBUU ¢ PI'OC OO0 "Cpennsis
oOmreoOpa3oBarebHas mKoJia rmoc. uM. 25 Oktsa0psa" (yrBepxaeHa npukazom Ne 1 ot 28.08.2017 r.);

[TpumepHOii MporpaMmMbl OCHOBHOTO 0011IeT0 0Opa3oBanus o ¢usuke. 7-9 knaccel (B. A. Opnos, O. @. Kabapaun, B. A.
Koposumn, A. 1O. Ilentun, H. C. Ilypeimesa, B. E. ®paakun, M., «IIpocsemenuey, 2013 r.);

ABTtopckoit mporpammbl A.B. Tlepsitkuna o ¢usuke s 7-9 kmaccos. [IporpamMma oCHOBHOTO 00111eT0 00pa3oBaHUS.
®uzuka. 7-9 knaccel ABTopsl: A.B. Ilepsiikun, H.B. ®unonosuy, E.M. I'yTHuK.

Yyeobnoro mana MBOY "Cpennsis o0rieo0pa3oBaTenbpHas mKoja noc. uM. 25 Oktsa6ps" JlanieBckoro MyHUITUTIATEHOTO
paiiona Pecniy6nuku Tatapcran;

denepalbHOTO MepeUHs yUeOHUKOB, PEKOMEHIyEMbIX K HCIIOJIb30BAHUIO MIPH PeAIM3alui UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIUTaIlMI0 00pa30BaTEeIbHBIX MPOTPAMM HAYaJILHOTO 00111eT0, OCHOBHOT'O 00IIIET0, CPEAHETO O0IIeT0 00pa3oBaHuUs
(ciucka yue6nukoB MBOY "Cpennsist o6meoOpa3zoBatenbHas mkoia noc. uM. 25 Okts0ps" JIauimeBcKkoro MyHHUITATATIBHOTO
paiiona PeciyOnuku Tatapcran.)



O060ocHOBaHHOCTH padoyYell MPOrpamMMbl

duszrka — GpyHIaMEHTAIbHAS HayKa, UMEIOIIasi CBOCH MPEAMETHON 00J1aCThI0 00IIIHNE 3aKOHOMEPHOCTH MPUPOJIBI BO BCEM
MHOT000pa3uu SIBJICHUI OKpY>Karoliero Hac Mupa. Ou3rka — HayKa O MPUPOJIE, U3yyarolias Hauboliee 001Ire U NPOCTEHIIINe
CBOMCTBa MaTepuaibHOTO MUpa. OHa BKJIIOYAET B ce0sI KaK MPOIIECC MO3HAHUS, TaK U Pe3yJIbTaT — CYMMY 3HaHUM, HAKOIUICHHBIX Ha
MPOTSHKEHUU UCTOPUUYECKOTO Pa3BUTHSI OOIIECTBA. DTUM M OIpeIesisaeTcs 3HaueHne (pu3uku B IKOJILHOM 00pa3oBanuu. Gusuka
“MeeT O0JIBIIIOE 3HAYEHNE B )KU3HU COBPEMEHHOTO OOIIECTBA M BIMSET HA TEMITBI Pa3BUTHSI HAYYHO-TEXHUUECKOTO IIporpecca.

Ob6ocHoBaHMe BHIOOpPAa YUEOHO-METOAMYECKOr0 KOMILIEKTA JIA peajM3alui padodeil NporpaMmMsbl 0 NpeamMery

[IpenonaBanue kypca «®Pusuka» B 7-9 Kjacce OpUEHTUPOBAHO HA UCTOIB30BAHNE YUCOHUKOB:

A.B. Ileppimkun ®@usnka 7 kiacc. Y4eOHUK 17151 001eo0pa3oBaTeNbHbIX yupexaenuid.- M.: Jlpoda, 2017 r.
A.B. Ileppiikun dusuka 8 knacc. YueOHUK A1 0011e00pa3oBaTenbHbIX yupexacHuii.- M.: JIpoda, 2018 r.

A.B. Ileppimikun, E.M. I'ytauk. ®uszuka 9 knacc. YaeOHuk 1t o01eo0pa3zoBaTenbHbIX yupexaeHuit.- M.: JIpoda, 2019 r.

JlocTronHCTBOM yueOHUKOB AaHHOTO Y MK SBISI0TCS ICHOCTD, KPATKOCTh M IOCTYITHOCTh U3JIOKECHHMSI, MOAPOOHO OMMCaHHBIC U
CHa0XEHHbIE PUCYHKAMH JICMOHCTPAIIMOHHBIC OIBITHI U SKCIIEPUMEHTAIbHBIC 3a/1aun. Bce riaBpl yueOHMKa coaepkaT OoraThIid
WUTIOCTpaTUBHBIA MaTeprai. B 2012 r. uznarensctBo «Jlpoday» coOBMECTHO C M31aTeIbLCTBOM «BepTukaiby BBITYCTUIIO YICOHUK TSt
7 K1acca B HOBOM O0(DOPMJICHUH U C DJICKTPOHHBIM IPHIIOKEHUEM, KOTOPOE pa3MEIIeHO Ha calTe n3aaTenbeTBa «JIpoday. YueOHukm
paccuuTaHbl Ha TaKyI0 CTPYKTYpPY, IPH KOTOPOU Ha MEepBOM CTyIeHU MpoduiibHOe 00yueHue He BBOAUTCS. OH BKJIIOYAET BECh
HEOOXOIMMBIN TEOPETUUECCKUM MaTepHall 1o (U3UKE JJI1 U3YUCHHS B 0011€00pa30BaTEIbHBIX YUPEIKICHUIX. Y YCOHUK OTINIACTCS
MIPOCTOTOM U JOCTYITHOCTHIO U3JIOKEHUS MaTepuaa, MpeayCMaTpUBACTCs BBITIOJHEHNE YIPAKHEHUH, KOTOPBIE IOMOTAIOT HE TOJIHKO
3aKPENUTh MPONACHHBIA TECOPETUIECKUNA MaTepHall, HO M HAYYUThCS IPUMEHSThH Ha MPAKTHKE.



OO01mas xapakTepucTHKa y4eOHOro npeamera

[[IxonbHbIN Kypc PU3UKH - CUCTEMOOOPA3YIOMIMI JIJIs1 €CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETOB, T.K. (PU3MUECKHUE 3aKOHBI JIeXKAT B
OCHOBE COJICp)KaHHUsl KypCOB XUMUHU, OMOJIOoTHH, Teorpaduu u actpoHoMur. OH pacKpbIiBaeT POJib HAYKH B SKOHOMHYECKOM U
KyJbTYpPHOM Pa3BUTUU OOIIECTBA, CIOCOOCTBYET (POPMUPOBAHHUIO COBPEMEHHOT'O HAYYHOT'O MUPOBO33PEHUSI.

Jlns perenus 3aaa4 GopMUPOBaHKSI OCHOB HAYYHOTO MUPOBO33PEHUS, Pa3BUTHUSI MHTEIUIEKTYaIbHBIX CIOCOOHOCTEH 1
MO3HABATEILHBIX HHTEPECOB 00YUaIOMIUXCS B TIpoliecce n3ydeHus (U3MKH OCHOBHOE BHUMAaHHUE yACETCSA HE Tiepeiaue CyMMBbI
rOTOBBIX 3HaHMM, a 3HAKOMCTBY C METOJaMHU HAYYHOTO MO3HAHUS OKPYKAIOLIEro MUpa, MOCTaHOBKE MPOoOIeM, TPEOYIOIUX OT
00yJaroIIMXCA CaMOCTOSITEIbHOM JAESITEIbHOCTH 10 UX Pa3pelieHuIo.

Kypc ¢usuku B mporpamMme 0CHOBHOTO 0OIIIero 00pa30BaHUs CTPYKTYPHUPYETCS Ha OCHOBE PACCMOTPEHUS PA3IMUHBIX (HOpPM
JBIKCHHSI MATEPUU B MOPSIKE X YCIOKHECHHS: MEXaHUUECKHUE SIBJICHUSI, TETUIOBBIC SBJICHUS, DJICKTPOMArHUTHBIC SIBJICHUS,
KBaHTOBBIC sABJICHUA. DPU3KMKaA B OCHOBHOM IIKOJIC U3Y4YaeTCsl HA YPOBHE PACCMOTPEHHUS SIBJICHUH MPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMU
3aKOHAMH (PU3HUKHU U TPUMEHEHUEM ATUX 3aKOHOB B TEXHUKE M MIOBCEAHEBHOMN KU3HHU.

B pe3ynbraTe u3yuenus Gpusnku ganabHeiiiee pa3BUTHE MOTy4YaT JIMYHOCTHBIC, PErYJIITUBHbIE, KOMMYHUKAaTUBHBIEC U
MO3HaBaTeNIbHbIE YHUBEpCAIbHbIE yueOHbIE 1elcTBUSI, yueOHas (0011as u mpeaMeTHast) u oOuienosb3oBatenbekas MKT-
KOMIIETEHTHOCTh O0YYalOIINUXCsl, COCTABIIAIONINE ICUXO0JIOTO-NIEAArOTMYECKYI0 U HHCTPYMEHTAJIbHYIO OCHOBBI (DOPMUPOBAHUS
CIOCOOHOCTH Y TOTOBHOCTH K OCBOEHHIO CHCTEMAaTHYECKHUX 3HAHUM, UX CaMOCTOSATEIbHOMY MOTIOJTHEHHIO, IEPEHOCY U UHTETPALIUU;
CIIOCOOHOCTH K COTPYJHUYECTBY U KOMMYHHUKAIIMH, PEIICHHUIO JIMYHOCTHO U COLIMAIbHO 3HAYUMBIX MPOOJIEM U BOILIOIIECHUIO
pELIeHH B MPAKTUKY; CIOCOOHOCTH K CaMOOPTaHU3AlNU, CAMOPETYJISALNH U PEIICKCUU.

N3yuenue ¢pusnku HA JTaHHOM FTane (PU3NUECKOro 00pa30BaHMS HANIPABJIEHO HA JOCTHKEHHE CJIeTYIOLIMX Leeil:



IMOHNMMAHUC YUaAIIUMHUCA CMBICJIa OCHOBHBIX HaAYYHBIX MMOHSATHI U 3aKOHOB (I)I/IBI/IKI/I, B3aMMOCBA3U MCIXKIY HUMU,

dbopMupOBaHUE Y yUalUXcsl NPeACTaBIeHUH 0 (PU3HUECKOI KapTUHE MHpa.

OBJIJICHUE YMEHUSIMU IPOBOJIUTH HAOJIOICHUS TPUPOIHBIX SIBIICHUH, OMKUCHIBATh U 0000111aTh PE3yIbTaThl HAOIIOICHUH,
MCII0JIb30BaTh MPOCTHIE U3MEPUTEIbHBIE TPUOOPHI ISl U3yUeHUs] GU3NUECKUX SBJICHUMN; IPEACTABIATh PE3yIbTaThl
HAOJIOICHUI UM U3MEPEHUH C MOMOIIBIO TaOJHII, TPa(UKOB U BBISIBIATH HA 3TOH OCHOBE SMITUPUUYECKUE 3aBUCUMOCTH;
MIPUMEHSTH MOJIyYeHHbIE 3HAHUS JIJIs1 OOBSICHEHUSI Pa3HOOOPAa3HBIX MIPUPOIHBIX SIBICHUHN U MPOLECCOB, MPUHLIUIIOB AEUCTBUS
BOKHEUIINX TEXHUUYECKUX YCTPOUCTB, /Ui pelIeHUs] (U3NUECKUX 3a]1a4;

Pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B IIPOLIECCE PEIICHMUS
MHTEJUIEKTYaJIbHBIX MTPOOJIeM, 3a7a4 1 BBIIIOJHEHUS SKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUN; CTOCOOHOCTH K CAMOCTOSATEILHOMY
NPUOOPETEHNIO HOBBIX 3HAHUMN O (PU3HKE B COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSMU M UHTEPECAMU;

BOCIIUTaHUE YOEKICHHOCTH B TIO3HABAEMOCTU OKPY’KAIOIIETO MUPa, B HEOOXOIUMOCTH pa3yMHOT'0 UCTIOIb30BaHUS
JOCTHKEHUN HAYKH U TEXHOJIOTUHU JJIs1 AaJIbHEHIIIEro pa3BUTHUS YEJI0BEUECKOT0 O0IEeCTBa, YBaXKEHUS K TBOPIAM HAYKHU U
TEXHHUKH; OTHOLIEHUS K (PU3UKE KAK K DJIEMEHTY OOIIeUeI0BEYECKON KyIbTYPHhI;

MPUMEHEHHUE TOTYYEHHbIX 3HAHUNA U YMEHUH JJIs1 peleHHs MPaKTHUYEeCKUX 3aau OBCETHEBHOM XKU3HU, JUIsl 0OecTieueHust

0€30IMaCHOCTH.

B 3axa4u 00y4yeHnusi pusnke BXOAAT:

Pa3BUTHE MBIIUICHUS yYaluxcs, GOpMHUPOBAHUE Y HUX HABBIKA CAMOCTOATEIHLHO MPUOOPETaTh U MPUMEHSTh 3HAHUS,
Ha0JII01aTh U OOBIACHITH (PU3NUECKUE SIBIICHUS,



OBJIAJICHUE IIKOJIbHBIMU 3HAHUSIMU 00 IKCIIEPUMEHTAIbHBIX (paKTax, MOHATUSIX, 3aKOHAX, TEOPUSIX, METOAaX (PU3UUECKOM
HAyKH; O COBPEMEHHON HayYyHOU KapTHUHE MUPA; O IUPOKUX BO3MOKHOCTAX MPUMEHEHHS (PU3NUECKUX 3aKOHOB B TEXHHUKE U
TEXHOJIOTHH;

YCBOCHHC INKOJIbHUKAMHU H,[[Gﬁ CAWHCTBA CTPOCHUS MAaTCPUU U HCUCUCPIIACMOCTH IIpoHccCa €€ IIO3HAHUs, IIOHUMAaHHUC POJIN
IMPAKTUKH B [TIO3HAHUH (1)H31/II-ICCKI/IX SIBJICHUM U 3aKOHOB,

(dbopMupoBaHKE TTO3HABATEILHOTO HHTEPEca K (PU3HUKE U TEXHUKE, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB
YYEeHHMS; TIOJIFOTOBKA K MPOJOKEHUIO 00pa30BaHUs U CO3HATEILHOMY BBIOOPY Mpodeccuu;

3HAaKOMCTBO y4YaluxcCsa ¢ MCTOJAOM HAYYHOI'O IIO3HAHUA U MCTOAaMHU NCCIICTOBAHUA 0O0BEKTOB U ABJICHUMN IIPpUPOAbI;

HpI/IO6peTeHI/Ie yY4JallquMHCs 3HAaHUU O MCXAaHUUYCCKHUX, TCIVIOBBIX, DJICKTPOMAIHUTHBIX 1 KBAHTOBBIX ABJICHHIX, (I)I/IBI/I‘IGCKI/IX
BCIIMYHHAX, XapPAKTCPHUIYIOIIUX 3TH ABJICHUA,

dbopMupoBaHUE Y ydaluxcs yMEHUN HaOII01aTh MPUPOJAHBIE SIBICHUS U BBIIIOJIHATH OIBITHI, JAOOpATOPHbIE padOTHI U
AKCIIEPUMEHTAJIbHBIE UCCIIEAOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB, LIMPOKO MPUMEHSAEMBIX B MPAKTHUYECKOU

KU3HH;

*OBJIQJICHUE YYAITUMUCS TAKUMHU OOIIEHAYYHBIMU MOHATUSMU, KaK IPUPOJIHOE SIBJICHHUE, SMIIMPUUYECKU YCTAHOBIEHHBIN (DaKT,
npo0iieMa, TunoTe3a, TCOPETUUECKUN BBIBOI, PE3YJIbTaT SKCIEPUMEHTAIBHOM MPOBEPKH.

N3y4yenne ¢pu3uKku HAMPABJIEHO HA BHIPA0OTKY KOMIIETEHIIHIA:

001e0bPaA306aMeENbHBIX.




YMEHUSI CAMOCTOSATENFHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATENIBHYIO JIEATEIbHOCTD (OT MOCTAHOBKH J10
MOJIyYEHHS U OLIEHKH pe3yJjbTaTa);

YMEHUS UCIIOJIb30BAaTh 3JIEMEHThI MPUYUHHO-CIEACTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHAIIBHOTO aHAJIN3a, ONPEEIIATh
CYIIHOCTHBIE XapaKTEPUCTUKHU U3y4aeMOro 00beKTa, pa3BepHyTO 0OOCHOBBIBATH CYKJICHUS, JaBaTh ONMPEICICHUS, IPUBOAUTD

J0Ka3aTcJIbCTBA,

YMEHHSI UCIIOJIb30BaTh MYJbTUMEIUINHBIC PECYPChI M KOMITBIOTEPHBIE TEXHOJIOTHUH JIJIs1 00paOOTKH M MPE3EHTAIIUN PE3YJIbTaTOB
O3HaBaTeJILHOU U

MPAKTUYECKOMN JIEATENbHOCTH;

YMEHHSI OIICHUBATh M KOPPEKTUPOBATH CBOE MTOBEJICHUE B OKPYIKAIOIIEH Cpe/ie, BHIMOIHATh 3KOJIOTHIECKUE TPEOOBAaHUS B
MPAKTUYECKOMN JEATEIbHOCTU U MOBCEIHEBHOM KU3HH.

I’ZD@OM@WIHO-ODM@HWIUDO@CIHHbZX.’

MMOHUMAaTh BO3PACTAIOUIYIO0 POJIb HAYKH, YCUICHUE B3aUMOCBS3U U B3aMMHOT'O BIIMSIHUSA HAYKHU U TEXHUKHU, IPEBPAILECHUS HAYKU
B HEMOCPEACTBEHHYIO MPOU3BOAUTENBHYIO CHITYy O0IIECTBA;

OCO3HaBaTh B3aMMO/ICHCTBUE YEJIOBEKA C OKPYKAIOIIEeH cpeoid, BOZMOKHOCTU U CIOCOOBI OXPaHbl MPUPO/IbI;

pa3BUBaTh NO3HABATEIbHBIE UHTEPECHI U MHTEIIEKTYaJIbHbIE CTIOCOOHOCTH B IIPOLIECCE CAMOCTOATEIBLHOTO IPUOOPETEHHUS
($u3NUeCcKUX 3HAaHUH C UCTIOIb30BAHUN PA3IMUYHBIX HICTOYHUKOB HH(OPMAIH, B TOM YHUCII€ KOMITbIOTEPHBIX;



BOCITUTHIBATh YOEKJACHHOCTh B MO3UTUBHOU PO (PU3HUKHU B KU3HU COBPEMEHHOTO O0IIECTBA, TIOHUMAHUE NIEPCIICKTUB
Pa3BUTHS DHEPTETUKH, TPAHCIIOPTA, CPEACTB CBA3U U JP.;

OBJIaACBAaTb YMCHHUAMM IIPUMCHSTDH IMOJTYYCHHBIC 3HAHWA TJIS ITOJTYYCHUS p33H006p33HBIX (I)I/IBI/I‘IGCKI/IX ﬂBHeHHﬁ;

MPUMEHSTD TOJTyUYCHHBIC 3HAHUS U YMEHUS JIJIsi 0€3011aCHOTO UCITOJIb30BAHMUS BEIICCTB U MEXAaHU3MOB B OBITY, CEIBCKOM
X035MCTBE U IPOU3BOJICTBE, PEIICHUS MPAKTHYECKHUX 33J1a4 B TIOBCETHEBHOM KU3HH, TIPEAYIIPEKICHUS SBICHUM, HAHOCSIIIHX
BPEJI 3I0POBBIO YEIIOBEKA M OKPYIKAIOIIEH cpejie.

Hcnonb30BaHne METOI0B U MeAATOTHYECKNX TEXHOJIOT Ui, HANIPABJIEHHBIX, HA peajJn3anuio 0a30B0il 00pa3oBaTeILHOM
nporpaMmMbl o pusuke

DopMHUpPOBaHUIO HEOOXOAMMBIX KIIFOUEBBIX KOMIETEHIUH CIIOCOOCTBYET UCIIOIB30BAHUE COBPEMEHHBIX 00PA308AMEIbHbIX
MexXHON02ULL:

TEXHOJIOTHS MPOOIEMHOTO O0yICHHS,

TEXHOJIOTHUS. UHTETPUPOBAHHOTO O0yUEHHS,

TEXHOJIOTHUSI UTPOBOTO 00yUYEHUS,

TEXHOJIOTHS MO3TOBOTO IITypMa (MMCbMEHHBIN MO3rOBOM IITYPM, HHIMBHUIYaJIbHBI MO3TOBOM ITYPM);
TEXHOJIOTUS UHTeHCU(PHUKAIIMK 0O0yUYEeHHs] HA OCHOBE CXEMHBIX M 3HAKOBBIX MOJeliel yueOHOTro MaTepuana

TEXHOJIOTHUA Pa3BUTHUA KPUTUYCCKOI'O MBIIIJICHUS Y€PE3 YTCHUC U ITNCHMO,



TEXHOJIOTHS 00yYEeHHS CMBICJIOBOMY UYTEHUIO YUE€OHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;
TEXHOJIOTUS MPOBEACHUS TUCKYCCHIA,

TexHosorus «JledaTeny;

TEXHOJIOTHS 00y4eHHS Ha TPUMEpPE KOHKPETHBIX CUTYaIIUH

nH(GOPMaIIMOHHBIE TEXHOJIOTHH: UCIIOJIb30BaHNE KOMIBIOTEPA AJIsl IOUCKAa HEe0OX0IuMoi nHGOpPMAIIUK, CO3JaHHE ITPOEKTOB,
OTYETOB,

TEXHOJIOTHsI pa3BUBAIOIIEr0 00y4eHuUs
TEXHOJIOTUSI UHJIMBU]TYAIbHOTO 00yUYeHUs

CUTyalusI-mpooIeMa — MPOTOTUI peaTbHOU MPOOIEeMbI, KOTOpas TpeOyeT ONePaTHBHOTO pelieHuUs (C MOMOIIIBIO TT0T00HOM
CUTyaIlul MOXHO BbIpa0AThIBATh YMEHUS 110 TOUCKY ONITUMAIHLHOTO PEIICHUS);

CUTYyaIUs-WLTFOCTPAIUS — MPOTOTHUI PEaIbHOW CHTYaIlly, KOTOpas BKIIIOYACTCS B Ka4eCcTBE (PaKTa B JIGKIIMOHHBINA MaTepUall
(Bu3yanbHasi oOpa3Hasi cutyanus, npeacraBienHas cpeactsamu KT, BeipabaTeiBaeT yMeHHE BU3YIU3UPOBATH HH(OPMAIIUIO
JUTSL HAXOXKJIEHUs 00Jiee TPOCTOTO crocoba e€ penieHus);

CUTYaIUA-0IIEeHKa — MPOTOTHI PEATbHOW CUTYaAIlUH ¢ TOTOBBIM MPEAINOIaracMbIM PEIICHHUEM, KOTOPOE CIIECAyeT OLICHUTh U
MPEJUIOKUTH CBOE aIEKBATHOE PEIICHUE;

CUTYaIUsI-TPEHUHT — MPOTOTHUI CTAHJAPTHON WM IPYTOW CUTYyaIluH (TPESHUHT BO3MOXKHO MTPOBOAMTD KaK 110 OMHUCAHUIO
CUTYaIlMH, TaK U MO €€ PEIICHUIO).



Ha noBeimenue 3¢ (peKTUBHOCTH YCBOCHUS OCHOB (M3MUECKON HAYKU UCHOIb3VIOMCA Clledyioujue Memoobl:

OO0BsACHUTENBHO-UUTIOCTPATUBHBIN, PEIIPOTYKTUBHBIN, TPOOJIEMHOE U3JIOKEHHE, Oeceia, JIeKIus, padoTa C KHUTOH,
JIEMOHCTPAIMOHHBIN AKCIIEPUMEHT, MPAKTUYECKUE METOIbI (PEIIeHUE 3a/1a4, JJabopaTOPHbBIC 3aHATHSA: (PPOHTAIIbHBIC TA00PATOPHBIC
paboThI, TOMAITHIE HAOIIOCHHUS U OTBITHI), CAMOCTOSATEIbHAs paboTa, KOHTPOJIb (TECTUPOBAaHNE, TUCEMEHHBIE KOHTPOJIbHBIC
paboThl, PU3nYECKUe TUKTAHT, B3AUMOKOHTPOJIb 3a4€T U T.JI.) © CAMOKOHTPOJIb.

®opmbl OpraHu3anum 00pa3oBaTeJLHOI0 Mpolecca

YPOK-UCCIICIOBAHHE,
ypoK-1abopaTopus,

YPOK-TBOPUYECKUMN OTUET,

YPOK U300peTaTeIhCTBA,

YPOK «Y AUBUTEIHHOE PAIOM,
YpOK-paccka3 00 y4EHBIX,

YPOK-3alIUTa UCCIIEIOBATEILCKUX MMPOCKTOB,
YPOK-3KCTIepTH3a,

ypok «IlaTeHT Ha OTKPBITHEY,



YPOK OTKPBITBIX MBICJIEH;

y4eOHBIN HKCIIEPUMEHT, KOTOPBII MO3BOJISIET OPraHU30BaTh OCBOCHUE TAKUX AJIEMEHTOB MCCIIeI0BATENIbCKON 1€ATEIbHOCTH,
KaK TUIAHUPOBAHUE U MPOBEJICHUE IKCIIEPUMEHTA, 00pabOTKa U aHAJIU3 €0 Pe3yJIbTaTOB;

JOMaIllHee 3a/IJaHIe UCCIIEOBATEILCKOTO XapaKTepa MOXKET coueTaTh B ce0e pa3sHOOOpa3HbIe BUIBI, TPUUYEM MTO3BOJISET
NpOBECTH yueOHOE UCCIeI0BaHNe, TOCTATOYHO MPOTHKEHHOE BO BPEMEHH.

MecTo npeamera B y4eOHOM ILIaHe

[Iporpamma paccurntana Ha u3y4deHue 0a30Boro Kypca ¢Gu3uku ydanmumucs 7- 9 kimaccoB B Teuenue 204 yacos (B TOM yucie B 7
KJ1acce - 68 yueOHbIX YacoOB U3 pacueTa 2 yaca B HEJEN0, B 8 Kiacce - 68 yuyeOHBIX YacoB U3 pacuera 3 yaca B HEJCNIO U B 9 Kiacce -
99 yueOHBIX 4acOB U3 pacueTa 3 yaca B HEJIETI0) B COOTBETCTBHH ¢ yueOHbIM TutaHoM MBOYVY "Cpennsis obmeodpazoBarenbHas
IIKOJ1a ToC. uM. 25 OKTs0ps".

3. JIn4HOCTHBIE, METANIPEIMETHbIE U NPeIMeTHbIE Pe3YJIbTAThI 0CBOEHHS Y4€OHOI0 NMpeMeTa

JINYHOCTHBIMH pe3yabTaTaMU 00yueHUs (U3UKE B OCHOBHOM IITKOJIE SBJISTFOTCS:

c(OpMHUPOBAHHOCTb LIEHHOCTEH 00pa30BaHus, IMYHOCTHOM 3HAYUMOCTH (PU3UYECKOTO 3HAHUS HE3aBUCUMO OT



MpoQeCCUOHANTLHOM NeATeTbHOCTH, HAYYHBIX 3HAHWW U METOJIOB MTO3HAHUS, TBOPUECKON CO3UIATEIHbHON e TEIbHOCTH,
3I0pOBOT0 00pasa >KU3HH, MPoLecca TUATOTHYeCKOT0, TOJIEPAHTHOTO OOIIEHHUS, CMBICIOBOTO YTECHUS,

c(OpMHUPOBAHHOCTD MTO3HABATENILHBIX HHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcs;
yOEXKIEHHOCTh B BO3MOKHOCTHU MTO3HAHUS MIPUPOIbI, B HEOOXOAUMOCTH Pa3yMHOT0 UCOJIb30BaHUS TOCTHKEHU HAyKU U
TEXHOJIOTHH /Ui JallbHEHIIIeTr0 pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA, YBAKEHUE K HAYYHOM EATEIbHOCTH JItOIeH, TOHUMaHUS

(hU3UKH KaK 3JIeMEHTa O0IIEeYeTOBEYECKON KYJIbTYPhl B MCTOPUUECKOM KOHTEKCTE.

MOTHUBaIUA O6pa3OBaTeHBHOﬁ ACATCIIBHOCTH YHAIINXCA KaK OCHOBBI CAMOPAa3BUTHA U COBCPIICHCTBOBAHUSA JIMYHOCTH HA
OCHOBC I'CPMCHCBTHUYCCKOT'O, JINYHOCTHO-OPHUCHTUPOBAHHOTI'O, Q)GHOMGHOHOFI/I‘IGCKOFO 1 DKOJIOr0-3MIIATHUMHOTO MOAX0/1a.

MeTanpeaMeTHbIMH Pe3yJbTaATAMM B OCHOBHOM IIIKOJIC SIBIIAIOTCS YHUBEpCcalbHbIe yueOHble aeiicTus (naiee YV /). K uum
OTHOCATCA:

1) ruunocmmusie;
2) pecynamuseHble, BKIIIOYAIOIINE TakKe JACUCTBUSIcamMope2yiayuu,
3) no3nasamenvhvle, BKIOUAIOUIUE TOSULECKUE, 3HAKOBO-CUMBOIUYECKUE,

4) KoMMyHUKamueHole.

Juunocmusie YV ]| o6ecnieunBaioT IEHHOCTHO-CMBICIIOBYIO OPUEHTALIMIO yYaluxcs (YMEHHE COOTHOCUTD MOCTYIIKHU U
COOBITHS C MIPUHATHIMUA ATHYECKUMHU MIPUHLUIIAMH, 3HAHHE MOPaJIbHBIX HOPM U YMEHHUE BBIJICIUTh HPABCTBEHHBIN aCTIEKT



MOBEJEHUS ), CAMOOTIPEICTICHUE U OPUEHTALMIO B COLIMAJIBHBIX POJISIX U MEXIMYHOCTHBIX OTHOLIECHUSX, IPUBOJIUT K
CTAHOBJICHUIO LIECHHOCTHOM CTPYKTYPbI CO3HAHUS JIMYHOCTH.

Pezynamuensie VY ]l o6ecrieunBaroT OpraHU3alidio0 yYalluMUCS CBOeH yueOHOH aAesTenbHOCTH. K HUM OTHOCSATCS:

- yejienoidazcarnue Kak 1oCTaHOBKa yqe6H0171 3aJla4uv Ha OCHOBC COOTHCCCHM:A TOI'O, YTO YK€ U3BCCTHO M YCBOCHO YHAIlIUMMUCH, X TOIO,
4YTO CIIC HCU3BCCTHO,

- NIaHUpOBaHue — ONIPEAECIIEHUE MOCIIEA0BATEIBHOCTH MTPOMEKYTOUHBIX LIEJIEH C YYETOM KOHEUHOIr0 pe3yJbTaTa; COCTABJICHUE IJIaHa
U IIOCJIEJ0BATEIILHOCTH ICHCTBU;

- npocHo3upoearnue — MNpCABOCXUIIICHUC PC3yJIbTaTa U YPOBHA YCBOCHUA, €TO BPCMCHHBIX XapPaKTCPUCTHUK,

- KoHmpo.Jb B (popme cimueHus crocoda ASHCTBHUS U €T0 pe3yJibTaTa C 3aJaHHBIM 3TAaJIOHOM C IIeJIbI0 OOHAPYIKEHUS OTKIOHCHUH 1
OTJIMUMHI OT ATAJIOHA;

- KoppeKyus — BHECEHHE HEOOXOAUMBIX JOTIOJIHEHUH 1 KOPPEKTHB B IJIaH U CIIOCO0 JEHCTBUS B ClIyuae pacXOoxJACHUs ATAJIOHA,
peanbHOro JEHUCTBUA U €r0 MPOIYKTa;

- OYeHKa — BBIJICTICHUE U OCO3HAHUE YUaIIUMUCS TOT0, YTO YKE YCBOEHO U UTO €IlI€ NOJIEKUT YCBOECHUIO, OCO3HAHUE KaueCTBa U
YPOBHSI YCBOEHUS;

- goJle6as camope2ynayus Kak CriocOOHOCTh K MOOMITU3allMU CUJT M SHEPTUU; CIIOCOOHOCTH K BOJIEBOMY YCUJIMIO, K BBIOOPY CUTYalluu
MOTHUBALIMOHHOTO KOH(IMKTA U K MIPEOIOJICHUIO MPENSATCTBUIA.

Ho3nasamensnsie YV ]| BKIIIOUaOT 00111ey4eOHbBIE, JIOTHUECKUE, 3HAKOBO-CUMBOIMYeckue Y /1.




Obweyuedbnvie Y'Y ]| BKIIOYAIOT:

- CaMOCTOSITENILHOE BbIJIeNIeHUE U (POPMYTIMpOBaHUE TO3HABATEIBHOM 1IEITH;

- TIOUCK U BBIJICJICHHE HE00X0AUMON H(pOpMaIny;

- CTPYKTYPHUPOBAaHUE 3HAHUN;

- BBIOOp Hanbosee A(HEeKTUBHBIX CITOCOOOB PEIICHNUS 3a/1a4;

- pednexcust ciocoOOB U yCIIOBUN JEHCTBUS, KOHTPOJIb U OLIEHKA MPOIEcCca U Pe3yIbTaTOB JIEATEIbHOCTH;
- CMBICJIOBO€ YTEHHE KaK OCMBICIICHUE LIEIM YTEHUS U BEIOOP BUA UTEHUS B 3aBUCUMOCTH OT LEJH;

- YMCHHUEC aACKBATHO, OCO3HAHO W MMPOMU3BOJIBHO CTPOUTH PCUYCBOC BHICKA3bIBAHUC B YCTHOﬁ U IIMCbMEHHOM peun, ricpcaaBad
COACPIKaHNEC TCKCTA B COOTBCTCTBHHU C LCJIBIO U CO6J'IIOI[8.$I HOPMBI TIOCTPOCHUA TCKCTA,

- IOCTaHOBKA U (hOPMYITUPOBAHKE MPOOIEMBI, CAMOCTOSITEILHOE CO3JaHKE AJITOPUTMOB JICITEILHOCTH TMPU PEIICHUH TTPOOIEM
TBOPYECKOTO M MIOMCKOBOTO XapaKTepa;

- JICCTBHE CO 3HAKOBO-CUMBOJIMUYECKUMHU cpeacTtBaMu (SaMeHIeHI/Ie, KOOIUPOBAHUC, JCKOJUPOBAHUC, MOI[CJ'II/IpOBaHI/Ie).

Jlocuueckue Y'Y ]l HanpaBIICHBI HA YCTAHOBIICHUE CBSA3CH M OTHOIICHHH B 110001 00jacTu 3HaHUA. B paMKax IMIKOJIBHOTO 00y4YCHUS
IO/ JIOTHYCCKUM MBIIIJICHHEM OOBIYHO MTOHUMAETCS CITIOCOOHOCTh M YMEHHE YUYaTUXCS MIPOU3BOIUTD MPOCTHIC JIOTHYCCKHUE TCHCTBHUS
(amanm3, cUHTE3, CpaBHEHHE, 00OOIICHHE U JIP.), a TAKXKE COCTABHBIC JIOTHYSCKHUE ONepalny (IOCTPOCHUE OTPUIIAHUS, YTBEPKIACHUE 1
OTIPOBEPKEHHE KaK TTOCTPOSCHUE PACCYKACHUS C UCIIOIb30BAaHUEM PA3IMYHBIX JIOTHYECKUX CXEM — HHIYKTUBHOU WUJTU JCAYKTUBHOMN).

3naxoeo-cumsonuueckue Y'Y ]|, odecrieunBaronrie KOHKPETHBIC CIIOCOOBI MMPe0Opa30BaHus YU4eOHOTO MaTepraa, IPeACTaBISIOT
JICUCTBUS MOOenUpo6arusl, BEIOIHSIOMNE (PYHKIMHM 0TOOpaXKeHU Y4eOHOro MaTepraa; BeIJICJICHUE CYIECTBEHHOTO; OTPHIBA OT



KOHKPETHBIX CUTyaTUBHBIX 3HaUCHUI; (HOpMUPOBaHKE 000OIICHHBIX 3HAHUH.

Kommynuxamusnwie Y'Y J1 06ecrieunBaioT COUMANIbHYIO KOMIETEHTHOCTh U CO3HATEIbHYIO OPUEHTAIMIO YUallluXCsl Ha
MO3ULIUU JPYTHUX JIOJEH, yMEHHE CIYyIIaTh U BCTYNAaTh B IUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM 00OCYKI€HUU MTPOOIIEM,
MHTETPUPOBATHCA B TPYIITy CBEPCTHUKOB U CTPOUTH MPOLYKTUBHOE B3aUMOJICUCTBUE U COTPYITHUYECTBO CO CBEPCTHUKAMHU U
B3POCJIBIMU.

IIpeaMeTHBIMU pe3yabTaTaMU 00yUYeHUS! (U3HKE B OCHOBHOW IIKOJIE SBIISIFOTCS:

3HATh M IOHUMATh CMBICIT (DU3UYECKUX MMOHATHH, PU3HUECKUX BETUYMH U (PH3NICCKUX 3aKOHOB;
OTHCHIBATh U OOBACHITH PU3NUECKUE SIBJICHUS,
HCITI0JIB30BaTh (PM3HUECKHE MPUOOPHI M H3MEPHUTEILHBIE HHCTPYMEHTBI JUIsl K3MEPEHUS (PU3MUECKUX BEITNYNH;

MPEJICTABIISATh PE3yJIbTaThl U3MEPEHH ¢ TIOMOIIBIO Ta0JIHUL, TPapUKOB U BBISBISATH HA 3TOW OCHOBE SMIIMPUYECKHE
3aBUCUMOCTH;

BbIpaXKaThb PE3yJIbTAaThl U3BMEPEHUM U PACUETOB B eAMHULIAX MexayHapOAHON CHCTEMBI,

IMPUBOAUTL MMPHUMEPLI IPAKTHYCCKOI'O0 UCITIO0JIb30BaHUA (I)I/I3I/I‘IGCKI/IX 3HAaHUU O MCXaHUYCCKUX, TCIIJIOBLIX, 3JICKTPOMArHUTHBIX U
KBaHTOBBIX HBHGHHﬁ;

pelaTh 3a7a4d Ha MpUMeHeHne (PU3MYeCcKUX 3aKOHOB;



OCYUIECTBJISITH CAMOCTOSTENbHBIN MOUCK HH(OpMAIUU B IpeIMeTHOM o0nacTu «Du3nkay;

HCII0JIB30BAaTh (I)I/ISI/I‘IGCKI/IG 3HAaHUA B Hp&KTPI‘-ICCKOﬁ ACATECIBbHOCTHU U HOBCCI{HGBHOﬁ KH3HHU.

[IpenMeTHBIC PE3yIBTATH OCBOSHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHus ¢ y4ETOM 00X
TpeboBanmii CTanmapra u crienuGUKH U3y4aeMbIX MPEAMETOB, BXOISIINX B COCTAB MPEAMETHBIX 001acTel, TOJDKHBI 00eCTIeunBaTh
ycrenrHoe 00y4eHue Ha CIeAyIOIIel CTylIeH! 00IIero oopa3oBaHusl.

Conep:xanue TeM yueOHOro npeamera.

dusuka U Gu3MIecKue MeTOAbI M3yYCHUA NPUPOABI

dusnka — HayKka o nmpupoje. Puzndeckue Tena u seienus. Habmoaenue u onucanue Gpusznueckux siBeHud. OU3NIECKUMA
AKCIIepUMEHT. MoJierpoBanue BIEHUN U OOBEKTOB MPUPOJIBI.

DuU3NYECKHE BEIUYUHBI U UX U3MEpEeHUE. TOYHOCTh U MOTPEIIHOCTh U3MEPEHHN. MexTyHapoHasi CUCTeMa €IMHHII.

duznyeckue 3aKOHbI U 3aKkoHOMepHOCTH. Pu3nka u TexHuka. Hayunsiii Metoa noznanus. Pois ¢pusuku B hopMupoBanuu
€CTECTBEHHOHAYYHON I'PAMOTHOCTH.

Mexannuyeckue siBJCHUSA

MexaHuueckoe JABUKCHHC. MaTepI/IaJ'II)Ha}I TOYKa KaK MOJICJIb (I)I/I3I/I‘-ICCKOFO tena. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKCHUA.



Cucrema otcuera.@u3nueckre BeIUUUHbI, HEOOXOIUMbIE AJIsl OIUCAHUS JIBHXKEHUS M B3aUMOCBSI3b MEX1y HUMU (TIyTh,
nepeMeIIeHe, CKOPOCTh, YCKOPEHHE, BpeMs IBUKEHUS ). PaBHOMEPHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKECHHE.
PaBHOMepHOE ABUKEHUE 110 OKpYKHOCTH. [IepBblii 3akoH HetoToHa u nHepuus.Macca tena. [InotHocTs Bemecta. Cuita. EnuHutibt
cwibl. Bropoit 3akon Herotona. Tpertnii 3akoH Heiorona. CBo6ogHOE magenue Ten. Cuiia TSKECTH. 3aKOH BCEMUPHOTO TATOTEHUS.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBA3b MKy CUIION TSKECTH U Maccoi Tena. Jlunamomerp.
PaBHogeiicTBytomas cuia. Cuna tpenusi. Tpenue ckonbxenus. Tpenue nokos. TpeHue B IpUpoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus: UMITyJibca. PeakTrBHOE nBKeHUE. Mexannueckast pabora. MomHocTs. DHeprus. [loTenimanbaas u
KuHeTndeckas sHeprus. [IpeBpaiiieHrue 0JHOr0 BUa MEXaHUYECKOW SHEPTUU B APYTrod. 3aKOH COXPAHEHHS TTOJIHOM MEXaHUYECKOM
SHEPIUH.

[IpocTbie MEXaHU3MBI. Y CJIOBUS PABHOBECHS TBEPIOTO TENA, UMEIOIIErO 3aKPEIUIEHHYIO OCh ABMKEHUS. MOMEHT Cuibl. [Jenmp
msdcecmu mena. Peruar. PaBHoBecue cuil Ha pbiyare. Poeryaru B TexHuke, ObITy 1 nipupoje. [1oBrKHbIE U HETTOABUKHBIE OJIOKH.
PaBeHcTBO paboT Npu UCTOIB30BAaHUH MTPOCTHIX MEXAHU3MOB («30JI0TO€ MPaBUIIO MEXaHUKNY). Koo puirent none3Horo aencTaus
MEXaHHU3Ma.

Jasnenue TBepabIx Ten. Equnuibl usmepenus aasienus. CnocoObl n3MeHeHus napieHus. [laBinenue sXuaKocTeil u ra3oB 3akoH
[Tackans. /laBineHue KUIKOCTH Ha JHO U CT€HKH cocyaa. Coobmaromuecs cocyabl. Bec Bo3nyxa. ATMochepHOe 1aBieHHeE.
N3mepenne armocdeproro nasienus. Oneit Toppuuennu. bapomerp-anepoun. AtmocdepHoe naBieHNe Ha Pa3InYHbIX BBICOTAX.
['uapaBnuyeckue MexaHU3MBbI (pecc, Hacoc). JlaBiieHue KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX Tesl0. ApXHUMeE0Ba CUia.
ITimaBanue Ten u cynoB Bo3ayxormiasanue.

Mexanunueckue konebanus. [lepuon, yacrora, aMmminTtyaa kojnebanuil. Pesonanc. Mexanudeckue BOJIHBI B OTHOPOJIHBIX CpeIax.
JInvHa BOJTHBL. 3BYK KaK MEXAHUYECKAasl BOJIHA. [ pOMKOCTB M BBICOTA TOHA 3BYKA.

TenyoBbIC ABJIEHUA



Crtpoenue BeiecTBa. ATOMBI U MOJIEKYJIbI. TeII0BO€ IBUKEHHE aTOMOB U MOJieKyJl. Jluddy3us B razax, >KMJIKOCTIX U TBEPJIbIX
tenax. bpoynosckoe 0sudrcenue. Bzaumopeiictere (IpUTSHKEHUE U OTTAIKUBAHKUE) MOJIEKYJ. ATperaTHble COCTOSIHUS BEIIECTBA.
Paznuuune B cTpoeHnM TBEPIBIX TEN, )KUIAKOCTEN U Ta30B.

TerutoBoe paBHOBecue. TemnepaTtypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO XaOTHUECKOTIO JIBUKEHUS YacTULl. BHYTpeHHss SHEpTHsl.
PaboTa u Temonepenada kak crocoObl UI3MEHEHHUSI BHYTPEHHEH dHepruu Tena. TermnonpoBoaHocTs. KonBekmus. M3nyuenue.
[Ipumeps! Teronepeayn B MpUpoAe U TEXHUKE. KOIMYecTBO TEIIOThL. Y IeibHas TEINIOEMKOCTh. Y I€NIbHAS TEIJIOTA CTOPaHUs
TOIUIMBA. 3AKOH COXPAHEHUS U MPEBPALIEHUS YJHEPTUU B MEXaHUUECKUX U TEIUIOBBIX Mpoueccax. [ImaBnenue u oTBepaeBaHue
KPUCTAUIMYECKUX TeJI. Y AebHas TeIuIoTa miasieHus. Mcnapenue u konaeHcanus. [lornomenue s3Heprun npyu UCIapeHuy )KUIKOCTH
Y BBIJICJTIEHUE €€ NIPU KOHeHcaunu napa. Kunenne. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JABJICHHUA. Y IeJbHAs TEIUIOTa
napooOpa3oBaHusl U KOHAeHcauu. BriaxHocTs Bo3ayxa. Pabota raza npu pacmmpenun. [Ipeo6pa3oBanus 3HEprUM B TEIUIOBBIX
MalgHax (rmapoBasTypOuHa, IBUraTeNIb BHYTPEHHEr0 CropaHusi, peakTUBHBIN nBuratesns). KIIJ[ TermoBoit Mammuuel. Ixon02uieckue
npoo.eMbl UCNOIb308AHUS MENN0BbIX MAUUH.

3J'IeKTp0Mal"HI/lTHI>Ie ABJCHUA

Dnextpuzanus Guanyeckux Ten. BzaumoaenicTBre 3apspkeHHBIX Tell. J[Ba poja 3ieKTpUUecKuX 3apsioB. JeTuMOoCTh 3JIEKTPUIECKOTO
3apsja. JJIEeMEHTapHbIN JIEKTPUUECKHUN 3apsl. 3AKOH COXPAaHEHHUS 3JIEKTPUUECKOro 3apsiaa. [I[poBoiHUKY, TOIYNIPOBOIHUKH U
U30JISITOPHI DJIEKTPUUYECTBA. DIIEKTPOCKOIL. DJNEKTPUUECKOE MoJie KaK 0COOBIN BUA MaTtepuu. HanpsoiceHHocmyb 31eKkmpuiecko2o

noza. JIeficTBre IeKTPUUECKOTo MO Ha dJIEKTpUUeCcKue 3apsabl. Konoencamop. dnepeus 21eKkmpuiecko2o nois KOHOeHcamopa.

DnexkTpudeckuil ToK. VICTOUHUKH 31EKTPUUECKOro TOKA. DIIEKTpUYECcKas LIeTb U €€ cocTaBHbIe YacTh. HanpaBnenue u neicTBus
ANEKTpUUEcKoro Toka. Hocurenu snexktpuueckux 3apsioB B Metamwiax. Cuia Toka. DIEKTpUYECKOe HANpsKeHUEe. DIEKTPUUYECKOe
CONPOTHUBJIEHUE MMPOBOJAHUKOB. EIMHUIIBI CONTPOTUBIICHHUS.



3aBUCUMOCTh CHJIBI TOKA OT HampsbkeHus. 3akoH Oma il yyacTka 1enu. Y aesbHoe conpoTtusienue. Peocrarsl. [locinenoBaTtensHoe
coeHEHNE TPOBOAHUKOB. [lapaniensHoe coeTMHEHNE TPOBOIHUKOB.

Pabota s5ekTpuueckoro moJs o nepeMenieHnIo AIEKTPUIECKUX 3apsaaoB. MoIHOCTh ayieKTpudeckoro Toka. HarpeBanue
MIPOBOJIHUKOB 3JIEKTPUUECKUM TOKOM. 3aKoH J>koyJis - JIeHna. DnexkTpuieckue HarpeBaTeIbHbIe U OCBETUTENIbHBIE TPUOOPHI.
Kopotkoe 3ambikanue.

MarnutHoe nosie. MHAyKuus MarHuTHOTo noJit. MarautHoe nose Toka. OneIT Opcrena. MarHuTHOE MoJie MMOCTOSTHHBIX MAarHUTOB.
MarunutHoe nosie 3emiid. DJIEKTPOMaraiuT. MarHuTHOE MoJjie KaTylKu ¢ TOKoM. [Ipumenenune snektpoMaruuToB. JleficTBre
MAarHuTHOTO I10JIS1 Ha IPOBOJAHMK C TOKOM U ABMXKYILYIOCA 3apsKeHHYI0 yactuly. Cuna Amnepa u cuna Jlopenya. DeKTpOIBUTaTEb.
SIBnenne anekTpoMarHuTHOM HHIYKIUA. OnbiTel Dapajes.

DnexTpoMarHuTHele konebanus. Korebamenvrulii Konmyp. Inekmpozenepamop. Ilepemennviii mox. Tpancgopmamop. Ilepenaua
ANEKTPUYECKON SJHEPTUU HA PACCTOSTHUE. DJIEKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA. [Ipunyunst paouocesasu u menegudenus. Biusanue
INEKMPOMACHUMHBIX UTYYEHUU HA HCUBbLE OPSAHUSMDL.

Caet — anekTpoMaruutHas BosiHa. CKopocTh cBeTa. ICTOUHMKY cBeTa. 3aKOH MPAMOJUHEMHOTO pacIpOCTPpaHEHHUE CBETA. 3aKOH
oTrpaxeHus cBera. [lnockoe 3epkano. 3akoH npenomiienus cseta. JIunzpl. DokycHOE pacCcTOSTHUE U ONTUYECKAs CUJIa JIMH3BI.
N3o0pakenne npeameTa B 3epkajie u aun3e. Onmuyeckue npubopul. I'na3 kak ontuyeckas cucrema. Jlucnepeus

cBeta. Unmepghepenyus u ougpparxyus ceema.

KBanToBble ABJIeHUA

Crpoenue aromoB. [limanerapHast mozenb aroma. KBaHTOBBIN XapakTep MOTJIONIEHUS U UCITyCKaHUs cBeTa aromaMu. JInHelyaTeie
CIIEKTPBI.



Omnsitel Pezepdopna.

CocraB atomHOTr0 siapa. [I[poToH, HEUTPOH U AIAEKTPOH. 3aKOH DUHINTEIHA O MPOMOPIIMOHAIIBHOCTH MAcChl ¥ SHEpTUU,/Jehexm macc

u 9Hepeust cea3u amomuvlx s0ep. PannoaktuBHocTs. [lepuon nomypacnana. Anbda-m3nyuenue. bema-uznyyenue. I'aMma-u3inydeHue.
SAnepusie peakuyu. Mctounnku sHeprun CostHLA U 3Be311. SlaepHas sHepreTuka. Jkonocuueckue npoobremvl pabomsl amoMHbIX
anexmpocmanyuil. J1o3UMeTpust. Bausnue paouoaxmueHvlx u3nyueHuli Ha HCUgble OPeaHuU3Mbl.

Crtpoenne u 3Bos01UA BeesenHoi

['eouienTpuueckas U renuolieHTpUYecKas cucteMbl Mupa. Ousnueckas npupoaa HedecHsix Ten ConHeyHou cuctemsl. [Ipouc-
xoxienre ConHeuHoi cucrembl. @uznueckas npupoja CoisHua u 38e34. Ctpoenue Beenennoi. DBomtonus Beenennon. I'unoresa

bonwmioro B3peiBa.

TemaTuuyeckoe NJIAHUPOBAHME

7 Kiaace

MMoayrogue Coaepxxanne NnporpaMmmbl

1 Bsenenue.

IIepBoHavasbHBIE CBEIEHUS O
CTPOCHMHM BEILIECTBA.

BsauMmopeiicTBue Tel.

2 JlaBiieHHME TBEPIBIX TEll,

KoanuecTBO
yacoB

23

KoimuectBo
J1a00paTOpPHBIX padoT

O\ —

KosmmyecTBO KOHTPOJIBHBIX
padoT u 3a4eTOB

1+2

1+2



JKUIIKOCTEN U ra3oB.

Pa0Gora 1 MOILIIHOCTE.
DHeprusl.

Htoro

8 kiacce

IHosxyronune CoaepskaHue nNporpaMmbl

1 TerioBble ABIEHUS.

DNEKTPUYECKUE SIBICHUSI.

2 DNEKTpUUECKUE SBICHMUSL.
DNEKTPOMAarHUTHHIE SIBJICHUS.

CBEeTOBBIE SIBJICHUS.

HUroro

9 kJacc

14

68

KoanuecTBO
yacoB

23

9

20

11

68

12

KoimuectBo
J1a00paTOPHBIX padoT

14

1+1

4+5

Kom4ecTBO KOHTPOJIBbHBIX
padoT u 3a4eTOB

1+2

1+1
1+1

1+1

4+5



KosanuyectBo KosnyecTBo Kosmm4ecTBO KOHTPOJIBLHBIX
IHosyronne CoaepskaHue NporpaMmbl

4acoB J1a00paTOPHBIX padoT padoT U 324eTOB

1 3aKOHBI B3aUMOJIEHCTBUS U 33 2 2

JBUKEHUSI TEJ

15 1 1
Mexannueckue KoneOaHus u
BOJIHBI. 3BYK.

2 DNEKTPOMarHuTHOE MOJIeE. 24 2 1
CrpoeHune aToMa u aToMHOro 19 4 1
apa.

5 - -
CtpoeHue u 3BOTIONUS
Bcenennon.
Hroro 99 9 5+1

Ilnanupyembie pe3yJibTaThl H3y4YeHHUs Y4eOHOI0 MpeaMeTa

Ilnanupyembie pe3yJibTaThl H3y4YeHHs Kypca (PM3MKH NPEACTABJICHbI HA IBYX YPOBHSIX: 0230BOM M MOBBIILICHHOM

ITo oxonuanuu 9 Kiacca nmpeAnoaaraeTcs T0CTIKEHUE 00yUYaloNUMUCS YPOBHS 00pa30BaHHOCTH W JIMYHOCTHOM 3PETIOCTH,
cooTBeTcTBYIOMUX DenepanbHOMyY 00pa30BaTEIbHOMY CTaHAAPTY, YTO MO3BOJIUT OOYHAIOIIMMCS YCIICIIHO C/IaTh FOCYAapCTBEHHYIO



(UTOTOBY10) aTTECTALMIO U IPOUTH cobeceioBaHue MU nocTyIuieHny B 10 kiace no BbIOpaHHOMY MPOGUITIO, TOCTUTHYTh COLIUAIBHO
3HAUYKUMBIX PE3YJIbTATOB B TBOPUYECKOU IEATETbHOCTH, CIIOCOOCTBYIONINX (POPMUPOBAHUIO KAUECTB TUYHOCTH, HEOOXOIUMBIX IS
YCIIEITHOM CaMOpEATN3ALU Y.

Mexanndyeckue siBJCHUSA

BbinyckHMK HAYyYHMTCS:

pacro3HaBaTh MEXaHUYECKHUE SBJICHUS U OOBICHATh HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIA yCJIOBHS
MPOTEKAHUS ITHUX SBJICHUN: pAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE TTaICHHUE Te,
HEBECOMOCTh, PABHOMEPHOE JIBIYKEHHUE TI0 OKPY>KHOCTH, HHEPIIHS, B3aUMOJICUCTBUE TEJ, Mepeiada JaBJIeHUs TBEPABIMHU
TeJIaMU, )KUJKOCTSAMHU U Ta3aMu, aTMOCc(EepHOE JaBJICHNE, TUIaBaHUE TeJl, pAaBHOBECUE TBEPABIX TeJ, KoJieOaTeIbHOE JBUKECHHE,
PE30HAHC, BOJIHOBOE JIBUJKECHHUE;

OMKCHIBATH U3YUYEHHBIE CBOMCTBA TEJ U MEXaHUYECKUE ABJICHUS, UCTIONB3Ys (PU3NUECKHUE BETMYMHBIL: ITyTh, CKOPOCTH,
YCKOpEHHE, Macca Tella, IIIOTHOCTh BEIEeCTBA, CUJIA, JaBJICHNE, UMITYJIbC TEJIa, KNHETUYECKAs SJHEPT s, IOTCHIIMAJIbHAS
SHEPrus, MexaHndeckas padbora, Mexanndeckas MoiHoctb, KITJ[ mpoctoro Mmexanusma, cuiia TpeHusl, aMIUIUTYa, IEPUOJ U
4acToTa KOJeOaHUi, JUIMHA BOJIHBI U CKOPOCTh €€ pacpOCTpaHEHHUsI; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUMA
CMBICJI HCTIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U €IUHUIIBI U3MEPEHUS, HAaXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(HU3MYECKYIO BEIMUUHY C APYTHMHU BEJIHYMHAMM,

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKHE SBJICHUS U MPOIIECCHI, UCTIONB3Ys (PU3NYECKre 3aKOHBI U TIPUHIIMIIBL: 3aKOH
COXpaHEHHMS SHEPrUH, 3aKOH BCEMUPHOTO TIATOTEHUs, paBHOoAeHcTBYomas cuna, I, II u 111 3akonst HetoTOHA, 3aK0H
COXpaHEHHS UMITYJIbCa, 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumesa; Ipu 3TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA M €r0 MaTEMAaTUYECKOE BBIPAKECHHUE;

pasnuyaTh OCHOBHBIE MPU3HAKY U3YYEHHBIX (PU3MUECKUX MOJENICH: MaTepralibHas TOUKA, HHEPLIUAbHAs CUCTEMA OTCUETA;



pemarh 3a7a4u, UCIOJb3Ysl PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, TPUHIIHI
cynepnozuuuu cui, I, IT u III 3akonsl HetoTOHA, 3aKOH COXpaHEeHUs UMITYJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxumMena)
U popMYJIbl, CBA3BIBAIOLINE (PU3NUECKHE BETUUUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tejla, IJIOTHOCTh BELIECTBa, CUIIA,
JaBJICHHUE, UMITYJIbC TeJla, KHHETUYECKAasi SHEPIHsl, IOTEHIIMAIbHAas YHEPrHs, MEXaHUUYECKasi paboTa, MeXaHU4eCKasi MOIIHOCTD,
KIIJI mpoctoro Mmexanusma, cuia TPEHUsI CKOJIbKEHHs], aMIUIUTYAa, IEPUO]T U 4acTOTa KOJIeOaHUM, JJTMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHHsI): Ha OCHOBE aHaJIN3a YCJIOBHS 3a/1a4H BbIACIATh GU3NUECKUE BEIUYMHBI U POPMYJIbI, HEOOXOAUMBIE JJIs €€
peleHns, U IPOBOAUTH PACUETHI.

Bbmycm'mk nojiyaum 603MOMNCHOCH b HAYUYUMbCA:

UCNOTIL308AMb 3HAHUSL O MEXAHUYECKUX ABNIEHUAX 8 NOBCEOHEGHOU JHCU3HU 01 0becneuenusi 6e30nacHocmu npu 0opaweHuu ¢
npuboOpamu U MexXHUYeCKUMU YCMpoUCmeamu, 0isi COXPaHeHUsi 300pP08bsi U COONI00EHUs. HOPM IKONOSULECKO20 NOBEOCHUs 8
OKpYyHCcarowel cpeoe;

I/lleGO()qub npumepbl nNpaAKmudecKoco UCnojib306AaHUA d)US’u"leCKMX 3HAHUL O MEeXAHUYECKUX S6/IeHUSX U d)MSU’-l@CKUX 3dKOHAXx,
UCNONb306AHUSL 60300HOBNLEMBIX UCHOYHUKOB IHEp2UU, IKOTOSUHUECKUX nocieo0cmeull Uccied08anusi KOCMUYECK020
npocmpancmed,

PA3IULams 2panuybl NPUMEHUMOCIU PU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce00uull xapakmep yHOAMeHMAIbHbIX 3aKOHO8
(3aKOH COXpaHeHUsi MEXAHUYECKOU SHEPeUU, 3aKOH COXPAHEHUsI UMNYIbCA, 3AKOH 86CEMUPHO20 MALOMEHUSL) U 02PAHUYEHHOCMb

UCNONBL30BAHUS YACMHBIX 3aKOH08 (3aKkoH I yka, 3axon Apxumeoa u op.);

npueMaM noucka u d)OpM_}UlUpO@KU dokazamenbcme Gbl()Gtun’Iblx cunomes u meopemudecKux 86160008 HA OCHOBE
IMRUpuUdeCKu yCmaHo6/1€HHblX d)(lKl’l’lOG,'

HAX00Uumv a0eK8amuyro npedylodHCeHHOU 3a0aye Gu3uLecKyro Mooeib, paspeulams npoodiemy Ha OCHOBe UMEIOUUXCSA 3HAHULL NO



MeXAHUKE C UCNONb306AHUEM MAMEMAMUYECKO20 annapamada, OYeHusanltob peajlbHoCmbv Nnojay4eHHO020 3HAYEHUA @LL?MU@CKOIZ
6€JIUYUHDbL.

TenyoBbIC ABJIEHUA

BbInmyCKHMK HAYUYHTCH:

pacro3HaBaTh TEIUIOBBIC SBJICHUS U OOBACHATH HA OCHOBE UMEIOLIUXCS 3HAHUN OCHOBHBIE CBOIMCTBA MJIHM YCJIOBUS IPOTEKAHUS
ATUX ABJIeHU: TudPy3us, u3MeHeHrne 00bEMa TeJ MPY HArpeBaHUM (OXJIAXKACHUH ), OOJIbIIAs CKUMAEMOCTh Ia30B, MaJlast
C)KMMAaeMOCTb KUAKOCTEH U TBEPABIX TEJ; TEIUIOBOE paBHOBECHE, UCTIApEHUE, KOHICHCAlUs, TUIaBJICHUE, KPUCTAILITN3AIMS,
KUIIEHUE, BIAYKHOCTh BO3/yXa, pa3IMyHble COCOObI TeIIoNepe1adH;

OIUCHIBaTh U3YyYEHHbBIE CBOWCTBA TeJl U TEIJIOBBIE SIBJICHUS, UCTIOJb3Ys (PU3NUECKUE BETUUUHBI: KOJIMYECTBO TEILJIOTHI,
BHYTPEHHSIS1 DHEPIHsl, TEMIIepaTypa, yAelbHas TeII0EMKOCTh BEIIECTBA, Y IeIbHAasl TEIUIOTA IUIaBJICHUS U TapooOpa30BaHuUs,
yJAelibHasl TeIJIOTa CTOPAHUs TOIUIUBA, KO3(PPHUIIMEHT MOJIE3HOT0 ASHUCTBUS TEIUIOBOTO JBUTATENIS; IPU OMIMCAHUU MTPABUIIBLHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUCHUS U €IUHUILBI U3MEPEHHUS], HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUECKYIO BETUUMHY C JPYTMMU BEIMUYNHAMUY;

aHAJIM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIC SIBICHUS U MPOLIECCHI, UCTIOJIB3YS 3aKOH COXPAHEHUSI SHEPTHUH;, PA3JINYaTh CIOBECHYIO
(bopMyJIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BhIPaKEHUE;

pa3n4aTh OCHOBHBIE IIPU3HAKU MOJICIIEN CTPOCHUS Ia30B, KUJKOCTEN U TBEPBIX TEIL,
pemaTh 3aa4u, UCTIOIL3YsI 3aKOH COXPaHEHHUs SHEPTUH B TEIJIOBBIX Mpolieccax, (hOpMyJIbl, CBSI3bIBAIOIINE (DU3UICCKHE

BEJTUYMHBI (KOJIMUECTBO TEIUIOThI, BHYTPEHHSISI DHEPTHs, TEMIEPATypa, yAelbHas TeIJIOEMKOCTh BEIlIECTBA, yAeNbHas TEIJIoTa
IUTaBJICHUS U Iapo0oOpa3oBaHus, yelbHas TeIJIoTa CrOpaHus TOIUINBA, KO3 (PUIIMEHT MOJIe3HOTo JEHCTBHS TEIJI0BOTO



JBUTATEISI): HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4M BBIICIATH (PU3MUYECKUE BEIUYUHBI U (OPMYJIbI, HEOOXOAUMBIE JIJIs €€
pelIeHus], U MPOBOJIUTH PACUETHI.

Bbmycm'mk nojiyuum 603MOMICHOCH b HAYUYUMbCA:

UCNONb3068AMb 3HAHUSA O MENN0BbIX ABIEHUAX 8 NOBCEOHE8HOU JHCU3HU OISl 0Decnedenus Oe30nacHocmu npu oopawjenul ¢
npuboOpamu u MmexHU4eCKUMU YCmpoucmeamu, 0Jis COXpaHeHUst 300pP08bst U COOI0OEHUS HOPM IKOI0UUECKO20 NOBeOeHUs 8
oKpydIcalowell cpede; npuBoOUMsb NPUMEPbL IKOJOSUYECKUX NOCIeOCMEuUtl pabomel osueamenel enympennezo ceopanus (/[BC),
MENN0BbIX U 2UOPOINEKMPOCTNAHYULL

NPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNOTIb308ANHUSL PUIUYECKUX 3HAHULL O MENTIOBbIX ABLEHUSX,

PA3Iudams panuybl NPUMEHUMOCIU PU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce00uull xapakxmep yHOAMEeHMANbHbIX QUULECKUX
3aKOHO8 (3aKOH COXpAHEeHUsl IHeP2UU 8 MENJIO8bIX NPOYECcax) U 02PaHULeHHOCHb UCNONb308AHUS YACHHbBIX 3AKOHO8,

NPUEMAM NOUCKA U POPMYTUPOBKU OOKA3AMENLCNE BbIOGUHYMBLX 2UNOMES U MEOPEeMUIECKUX 8bl860008 HA OCHO8E
IMAUPUYECKU YCMAHOBIEHHBIX (DAKMO8,

HAXo0umv a0eK8amHY0 NPeonoNCeHHOU 3a0ayie PuzuyecKyo Mooeisb, paspeulams npooiemy Ha 0CHO8e UMEOWUXCS 3HAHULL O

MennosvixX sIBIEHUAX C UCNOIb308AHUEM MAMEMAMU4ecKo20 annapama u OYeHUu8ams peaibHoCmb NOJAYYEHHO020 3HAUEeHUs
@usuyeckou 8enuyUHbL.

3J’IeKTpI/l‘leCKI/le U MATHUTHBIC SABJICHUA

BbInmyCKHMK HAYYHMTCH:



pacro3HaBaTh FIEKTPOMATHUTHBIC SABJICHUS U OOBSICHITH HA OCHOBE UMEIOIIUXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIM YCIOBHS
MIPOTEKAHMS 3THUX SIBJICHUI: AJIEKTPU3aLUs TEN, B3aUMOJICUCTBUE 3aps10B, HArPEBaHUE POBOJIHMUKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMATrHUTHAS UHAYKIMS, 1€MUCTBUE MATHUTHOTO T0JI1 HA IPOBOJHUK C TOKOM, MPSMOJIMHENHOE
pacnpocTpaHeHHE CBETa, OTPAKEHUE U MTPEJIOMIICHHE CBETa, TUCIIEPCHS CBETA;

OIUCHIBaTh U3YyYEHHBIE CBOWCTBA TeJl U 3JIEKTPOMArHUTHBIE SBJICHUS, UCIIONIb3YS (DU3MUYECKUE BETMYUHBIL: DJIEKTPUUECKHI
3apsi, CUia TOKa, JIEKTPUYECKOE HANPSKEHUE, JIEKTPUUECKOe CONPOTUBIICHUE, YCIbHOE CONPOTUBICHHUE BEIIECTBa, paboTa
TOKa, MOIIIHOCTh TOKa, (JOKYCHOE PAaCCTOSIHUE U ONTHYECKAas CHJIa JIMH3bI; IPU ONMUCAHUU MPABWIBHO TPAKTOBATH (PU3UUECKUI
CMBICJI HCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U €MHUIIBI U3MEPEHUS; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
(HU3MYECKYIO BEIMUUHY C APYTHMMHU BEIUYMHAMM,

aHaAJIM3UPOBATh CBOMCTBA TEJ, ANEKTPOMArHUTHBIE SIBJICHUS U IPOLECCHI, UCTIONb3Ysl (PU3NUECKHE 3aKOHBI: 3aKOH COXPaHEHHUSI
ANEKTPUUECKOTO 3apsijia, 3akoH OMa JIsl yyacTKa 1emnu, 3akoH Jxxoyns-Jlenna, 3akoH npsiMOJIMHEWNHOTO PacpOCTPAHEHHUS
CBETa, 3aKOH OTPAYKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; IPHU 3TOM Pa3INyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0
MaTeMaTU4YECKOE BBIPAKEHUE;

pemiarh 3a7a4u, UCIoJb3ysl Pu3ndeckue 3aKoHbl (3akoH OMa Juist yyacTKa 1enu, 3akoH Jlxoyis - JIeHia, 3akoH
NPSIMOJIMHEMHOTO pacIpOCTPaHEHUs CBETA, 3aKOH OTPa)KEHHUs CBETA, 3aKOH MPEJIOMJICHUS CBETa) U (POPMYJIbI, CBSA3BIBAIOIIUE
buznyeckue BeIMYMHBI (CHJIa TOKA, JJIEKTPUUECKOE HAMIPSHKEHHE, JIEKTPUUECKOE COMTPOTUBIICHUE, YEIbHOE COIPOTUBIICHNE
BEIECTBa, pab0Ta TOKA, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHME U ONTHYECKasl CUJIa JIMH3bI, (POPMYJIbI pacuéra
ANEKTPUUECKOTO COIIPOTUBIIEHUS ITPH MOCIEA0BATEIBHOM U MAPAJUIEIbHOM COEIMHEHNN TPOBOIHUKOB); HA OCHOBE aHAJIN3a
YCIJIOBUS 33]]a4 BBIIEIATH (pU3nuecKrue BeIUUrHbI U (OpMYJIIbl, HEOOXOIUMbIE AJIsl €€ PEelIeHHUs, U IPOBOIUTH PACUETHI.

Bbmycm'mk nojiyaum 603MOMNCHOCHb HAYHYUMbCA:

UCNONb306aAMb 3HAHUSL 00 IJIEKMPOMACHUNIHBIX AI6/IEHUAX 6 NOBCEOHEBHOU JHCU3HU O 0becneyenus Oe30nacHocmu npu



obpawenuu ¢ npudopamu U MeXHUYECKUMU YCMPOUCMEAMU, 051 COXPAHEHUS. 300P08bsL U COONIOOEHUSL HOPM IKOIOSULECKO20
noBeodeHUs 8 OKpydcarouell cpeoe;

NPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNOIb308AHUS PUIUYECKUX 3HAHULL O INeKMPOMASHUMHBLX SAGTIeHUSX,
Paznudame panuybl NPUMEHUMOCIU QUIUYECKUX 3AKOHOB, NOHUMAMb 6Ce00uull Xxapakxmep yHOAMeHMAaIbHbIX 3aKOHO8
(3aKOH COXpaHeHUs NIeKMPUYECKO20 3aps0a) U 02PAHUYEHHOCHb UCNOIb308AHUSL YACMHBIX 3aKOH08 (3akon Oma 015 yuacmka

yenu, 3axkou Jcoynas—/lenya u op.);

npuEMam NOCMpoenuss uzureckux mooenel, NOUCKa U GopMyIuposKY O0OKA3AMeNbCMa GblOBUHYMbIX SUNOmMe3 U
meopemuiecKux bl860008 Ha OCHOBE IMNUPULECKU YCMAHOBIEHHbIX (DaKmos,

HAxX00Uumov a0eK8amuyro npedjloAHCeHHOU 3a0aye Gu3uiecKyro Mooeib, papeulams npoodiiemy Ha 0CHO8e UMEIOWUXCA 3HAHUL 00

IANNEKMPOMACHUNIHBLX ABTEHUAX C UCNOTIb306AHUEM MAmMeMamu4ecKoco annapama u oyeHusambs peajylbHoCmbs NoJY4YeHH020
3HAYEHUA gbu3ut¢ec:<0d BEJIUYUHDbL.

KBanrToBble ABJIeHUA

BbinyckHMK HAyYHMTCS:

paciio3HaBaTb KBAHTOBBLIC SABJICHUA U 00BSACHATL HA OCHOBE HMEIOIIMXCS 3HAHUM OCHOBHBIC CBOMCTBA MU YCIOBH:A IPOTCKAHUA
ATHUX SIBJICHUM: €CTECTBEHHAS U HCKYCCTBCHHAA PAANOAKTHBHOCTb, BOBHHUKHOBCHHUC JIMHEHYaTOTO CIICKTpPa U3JIYUYCHUA,

OIIMCBhIBATH N3YUYCHHBLIC KBAHTOBLIC SABJICHUS, UCITIOJIb3Y I (1)I/ISI/I‘I€CKI/I6 BCIIMYHHBI: CKOPOCTD 3JICKTPOMAIrHUTHBIX BOJIH, JAJIMHA
BOJIHBI 1 4aCTOTa CBCTA, ICPUO/ ITOJypaciaga, Ipu OIIMCaHUU IPAaBHUJIbHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI UCITOJIB3YEMBIX



BEJIMUMH, UX 0003HAUEHUS U €IUHUIIBI U3MEPEHHUSI; YKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEJIMUNHY C
JPYTUMU BEJIMUYUHAMHU, BEIYUCIIATH 3HAUCHUE (PU3NYECKOM BEIMUMHBI;

aHaAJIM3UPOBATh KBAaHTOBBIE SIBJICHUS, UCTIONb3Ys (PU3HUECKHEe 3aKOHBI U TIOCTYJIAThI: 3aKOH COXPAHEHHUs SHEPTHH, 3aKOH
COXPAaHEHHMS IEKTPUUECKOTO 3apsiaa, 3aKOH COXPAHEHUs MAaCCOBOTO YUCIa, 3aKOHOMEPHOCTH HU3JIyYEHHUS U MOTJIOLICHHS CBETA
aTOMOM;

pa3yinyaTh OCHOBHBIC ITPU3HAKH IUIAHETAPHOW MOJIEIN aTOMa, HYKJIOHHOW MOJIEJIN aTOMHOTO Spa;

IIPUBOAUTH IIPUMEPHI IIPOSBICHUS B IPUPOJIE U IPAKTUUECKOTO UCIIOJIB30BAHUS PaJUOAKTUBHOCTH, S/IEPHBIX U TEPMOSIEPHBIX

pEaKLMM, JIMHENYATBIX CIIEKTPOB.

Bbmycm'mk nojiyaum 603MOMNCHOCH b HAYUYUMbCA:

UCNOIL308AMb NOJYUEHHbLE 3HAHUS 8 NOBCEOHEBHOU JCUZHU NPU 0OPAWeHUU ¢ NPUOOPAMU (CUEMYUK UOHUSUPYIOWUX Yacmuy,
003UMemp), 0151 COXPAHEeHUSL 300P0BbSL U COONIOOEHUSL HOPM IKOJI02UUECKO20 NOBEOeHUs. 8 OKpYcalowell cpeoe;

COOMHOCUMb SHEPLUIO CEA3U AMOMHBIX 510€p ¢ 0ePEeKmMoM MACCyl;
NpUBOOUMb NPUMEPDL BIUAHUSL PAOUOAKMUBHBIX USTYYEHUL HA JHCUBbLE OP2AHUIMbL, HOHUMAMb NPUHYUN 0eliCMBUsl 003UMempa,

NOHUMAMb IKOJ02UYECKUE NPOOAEMbl, BOZHUKAIOWUE NPU UCNOTILI0SAHUU ATMOMHBIX DJIEKMPOCMAHYUL, U NYMU DEUEeHUsl IMUX
npoo.aem, nepcneKmugbl UCNONb308AHUsL YIPABTIAEMO20 MEPMOSIOEPHO20 CUHMeE3A.

JJIeMeHTbl ACTPOHOMMH



BbinyckHMK HAyYHMTCS:

pasnuyaTh OCHOBHBIE MMPU3HAKK CYTOYHOTO BpallleHus 3BE31HOTO HeOa, ABmkeHus JIyHbl, CosHIIa U TUTAaHET OTHOCUTETIHLHO
3BE3;

MIOHUMATh PA3NIHYNS MEXAY FEJIMOLEHTPUUECKON U T€OLIEHTPUUECKON CUCTEMAMU MUPA.

Bbmycmmlc nojtyuum 603MOMICHOCH b HAYUYUMDbCA:

VKA3618amb 00uue c80UCMead u OMIUYUsL NIAHEN 3eMHOU 2PYNNblL U NIaHem-2ueanmos, maavlx mei CoaHeuHou cucmemol u
OOLUUX NIIAHEM,; NOJIb308AMbCS KAPMOLL 36630H020 Heba npu HAOIOeHUSX 36630H020 Heba,

pasiuyams 0OCHOBHbLE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa), COOmHOCUmMs yeem 368e30bl ¢ eé
memnepamypou,

pasaudamos cunomesvl O I/IPOMCXO.}‘C@@HMM Conneunoti cucmemai.

MatepuajibHO-TeXHHYECKOe o0ecriedeHne 00pa30BaTeJLHOI0 MpoIecca.

[Tomerenne kabuHeTa GU3NKN YIOBIETBOPSIET TPEOOBAHMSIM JeHCTBYOMNX CaHUTaAPHO-IMUICMHOIOTUISCKUX MTPABHI U
HopmaruBoB (CanlluH 2.4.2. 178-02).

O6opynoBanue u mnpuOOPHI



[IpakTrueckas yacTh yueOHOTO COJEpKaHUs MPeAMETa YCUIeHa MaTepUalibHO — TeXHUUECKou 0a3oii nenTpa «Touka pocray,
MCIIOJIb3yEeMOT0 JIJISl peaju3alui 00pa30BaTelbHbIX IPOrpaMM B paMKax MpenofaBaHus (GU3UKU.

Homenkmarypa yueOHOTO 000py10BaHus 10 PU3MKE OMPECIIIeTCs CTaHaapTaMu GU3NIECKOro 00pa30BaHusl, MUHUIMYMOM
coJiep kaHus yueOHOro MaTepuania, 6a3ucHON mporpaMMoii oomiero oopazoBanus. JJabopaTopHoe v IEMOHCTPAIIMOHHOE
obopynoBanue yka3zaHno B [lepeune yaeOHOro 000opyaoBaHus mo Gusuke it 001eo0pa3oBaTeIbHBIX YUpekaeHuit PO.

JUJ1s TOCTaHOBKU AEMOHCTPAIUi IOCTATOYHO OJHOTO AK3EMILISIpa 000pyAOBaHuUs, 1151 GPOHTAIBHBIX JIAOOPATOPHBIX pabOT HE MEHEee
OJIHOTO KOMILJIEKTa 000PYI0BaHMSI HAa ABOUX YYallIUXCSl.

Y4eOHo-MeTOANYECKOE O0ecnieueHue yueOHOro npeamera

®duzuka. 7 xknace. A.B. [lepeimkua — M.: Ilpoda, 2017.

> ®dwusuka. 8 knacc. A.B. Ilepeikun — M.: Jlpoda, 2018.

> ®dusuka. 9 xknace. A.B. [lepeimikun; E.M. I'ytauk — M.: IIpoda, 2019.

* COopnuk 3a1a4 1o ¢pusnke A 7-9 kinaccoB oOieoOpa3zoBaTenbHbIX yupexaenuid. B.W. Jlykamuk, E.B. UBanosa —
[Ipocsemenue, 2016.

> ®usuka. Tectol k yueOHuKy A.B. [lepoinkuna. 7 kinace. A.B.Uebotapena - M:Dk3amen, 2017.

- ®dwusuka. /lugaktnyeckue kKapTouku-3ananus k yaeonuky A.B. [lepermkuna. 7 knacc. A.B.Ueborapesa - M:Ok3ameHn, 2017.

7.

®wuszuka. OnopHbIe KOHCIIEKTHI U pa3HOYpOBHEBBIE 3aAanus. 7 kinacc. E.A. Mapon; C-116: Buktopus mitoc, 2016.



®usuka. KouTposibHbIE U camocTosiTeNbHbIE paboThl K yueOHuKy A.B. Ilepoimkuna. 7 kinace. O.U. I'pomiieBa - M:Dk3ameH,
2017.
9.

®wusuka. Tectol k yueOHuKy A.B. Ilepoinkuna. 8 kinace. A.B.Uebotapesa - M:Dk3amen, 2017.
10.

®dwuszuka. OnopHbIe KOHCIIEKTHI U pa3HOYpOBHEBBIC 3aanus. § kiacc. E.A. Mapon; C-116: Buktopus mitoc, 2016.
11.

®usuka. KoutposbHble 1 camocTosiTenbHbIe padboThl kK yueOHUKY A.B. Ilepoimkuna.8 kinace. O.W. I'pomiieBa - M:Dk3ameH,
2017.
12.

®uzuka. Tectol k yueOHuky A.B. [epsimkuna E.M. I'ytauk. 9 knace. O.U. I'pomuesa - M:Dx3amen, 2017.
13.

®wuszuka. OnopHbIe KOHCIIEKTHI U pa3HOYpOBHEBBIE 3aAanus. 9 kinacc. E.A. Mapon; C-116: Buktopus mitoc, 2016.
14.

®wuszrka. KoHTposIbHBIE U caMOCTOsATENbHBIC Pab0ThI K yueOHuKy A.B. Ilepeimkuna, E.M. I'ytauk. 9 knacc. O.U. I'pomriena -
M:Ok3amen, 2017.
15.

DJeKTPOHHOE NPUIIOKEHUE K YIEOHUKAM.

Kpurepuu 1 HOpMbI OLIEeHKH 3HAHUI, YMEHUI U HABBIKOB 00y4ar0IIuXcsi
1o Kypcy «®u3nka»
OueHka yCTHBIX OTBETOB Y4allIMXCH

OueHka S CTaBUTCS B TOM CIIy4ae, €CIu YUalIuiics MOKa3bIBaeT BEPHOE MOHUMaHUE (U3NUECKON CYIIIHOCTH pacCMaTPUBAEMBbIX
SIBJICHUM ¥ 3aKOHOMEPHOCTEMN, 3aKOHOB U TEOPUH, JAE€T TOYHOE OIPEICIICHUE U UCTOJIKOBAHNE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPUH,



a TaK)Ke MPaBUILHOE OMpe/iesieHne PU3NYECKUX BEIHUUH, UX €IMHUI] U CITIOCOOOB U3MEpPEHUs; MPAaBUILHO BBIMOIHIET YEPTEXKH,
CXeMbl U TpaUKu; CTPOUT OTBET 110 COOCTBEHHOMY IJIaHY, COMTPOBOXKIAET paccka3z HOBBIMU IPUMEPaMU, YMEET IPUMEHUTh 3HAHUS B
HOBOW CUTYallMU MPY BBIIIOJIHEHUHN ITPAKTUYECKUX 3a/IaHUI; MOKET YCTAHOBUTH CBSI3b MEXK/ly U3YUa€MbIM U PAHEE U3YUYECHHBIM
MaTepuaIoM Mo Kypcy GU3MKH, a TAKKE C MATepUaAIOM, YCBOCHHBIM MPU U3yUYE€HUU JAPYTUX MPEIMETOB.

Ouenka 4 cTaBUTCS, €CJIM OTBET YUCHUKA YAOBIETBOPSET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha OLIEHKY 5, HO J1aH 06€3 UCII0JIb30BaHuUs
COOCTBEHHOI'O TJIaHa, HOBBIX MTPUMEPOB, 0€3 MPUMEHEHUs 3HaHUI B HOBOM cUTyalnu, 6€3 HUCIOIb30BaHUS CBA3EH ¢ paHee N3yYeHHbIM
MaTepuaioM U MaTepHUaioM, YCBOEHHBIM MPU U3YYEHUH IPYTUX MPEIMETOB; €CIIH yUaIIUKUC JOMYCTUI OJIHY OLIMOKY Ui He Oosee
JBYX HEI0YETOB U MOXKET UX UCIIPABUTH CAMOCTOSITENILHO WM C HEOOJIBIION MOMOIIBIO YUUTEIS.

Ouenka 3 cTaBUTCS, €CJIH yYAIIUICS MPABUIBHO MOHUMAET (PU3UUECKYIO CYIIHOCTh PACCMATPUBAEMBbIX SIBJICHUM U
3aKOHOMEPHOCTEMW, HO B OTBETE UMEIOTCS OTACNIbHBIE MTPOOEIbl B YCBOCHHH BOIPOCOB Kypca (pU3MKH, HE MPENATCTBYIOIIHNE
JaJbHEeHIlIeMy YCBOCHUIO MPOIPaMMHOI0 MaTepHralia; yMeeT IPUMEHSTh MOJYyYEHHbIE 3HAHUS TP PELICHUH MPOCTHIX 3a]1a4 C
MCIOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTpyJHIETCS NP PEIICHUH 3aja4, TPeOYIOIuX MpeoOdpa3oBaHusi HEKOTOPLIX (popmy;
J0TyCTI He OoJiee 0IHOM TpyOOi OMIMOKH U JBYX HEJIOUETOB, HE OoJsiee 0HOM rpy0oil 1 01HON HerpyOoi omubKku, He OoJee IByX-
TpeX HErpyObIX OMIUOOK, OJJTHOM HETPYOOil OIIMOKHU U TPEX HEI0UYETOB; TOMYCTUI YETHIPE WU MATh HEJOUYETOB.

Ouenka_2'>OuneHka 2 CTaBUTCS, €CIU yUalIUIICs HE OBJIAJIE] OCHOBHBIMH 3HAHUSIMUA U YMEHHUSIMU B COOTBETCTBUHU C TPeOOBAHUAMHU
IPOrpaMMBbl U AOMYCTUI 00JIbLIE OIMIMOOK M HEJOUETOB, YeM He0OXOIUMO Ui OIICHKH 3.

OuneHka NUCbMEHHBIX KOHTPOJbHBIX padoT
Ouenka 5 ctaButTcs 32 pab0TYy, BHIINOJIHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJIOUETOB.

Ouenka 4 ctaBuTCs 3a padb0TYy, BHIMOJTHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYUH B HEHM He 0oJiee OHON HErpyOo OMMOKH U OJHOTO
HesoueTa, He 0oJiee TpeX HEeA0UYETOB.



Ouenka 3 cTaBUTCS, €CJIM YYSHUK ITPABUIIHLHO BBITIOJIHUI HE MeHee 2/3 Bcelt paboThl WM IOMYCTHII He O0Jiee 0JHOM rpy0oil ormmodku
U IBYX HEJI0UETOB, HE 00Jiee OAHOU IrpyOoii U 0JIHOM HerpyOoi ommOKy, He Oosee Tpex HerpyObIX OMMOO0K, OJTHON HerpyOoi omnOKu
U TpeX HEeJJOYETOB, IPU HATMYUH YEThIPEX-TISITH HEJOUETOB.

Ouenka 2 cTaBUTCS, €CIIM YUCIIO OIMOOK M HEJ0YETOB MPEBBICHIIO HOPMY ISl OLIEHKH 3 WITH MPABIIIBLHO BBIIOJIHEHO MeHee 2/3 Bcei
padoTHI.

OueHka NpakTHYEeCKUX padoT

OueHka 5 CTaBUTCS, €CJIM YUAITUNCS BBIOJIHSIET pad0Ty B MOJTHOM 00bEeME C COOII0ICHUEM HEOOXOMMOM TIOCIIEIOBATEIbHOCTH
MIPOBE/ICHUSI OTILITOB U U3MEPEHHUIA; CAMOCTOSITENILHO U PallMOHATIBHO MOHTUPYET HE00X0IMMOe 000pyI0BaHUE; BCE OTBITHI POBOIUAT
B YCJIOBHUAX U PEKUMax, 00ECIICUNBAIONINX MOJyYEHNE MTPABIIIBHBIX PE3YIHTATOB M BHIBOJIOB; COOIOAET TPEOOBAHUS TTPABUII
TEXHUKH 0€30MaCHOCTH; MPABUIBLHO M AKKYPATHO BBHITIOJIHSAET BCE 3aMKCH, TAOIUIIBI, PUCYHKH, YEPTEKHU, Tpa(UKH, BEIYUCIICHHUS;
MIPABWJIBHO BBITIOJHSAET aHAJIN3 TIOTPEITHOCTEH.

Ouenka 4 CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHUS K OIIEHKE 5, HO OBIJIO JOMYIIEHO /IBa-TPHU HEI0UETa, He Oosiee 0 JHOM HerpyOoit
OILIIMOKH M OJHOI'O HEIOYETA.

Onenka 3 CTaBUTCH, €CJIN pa60Ta BBINTOJIHEHA HE IMOJIHOCTBIO, HO 00BEM BBINIOJIHEHHOHN YacTH TAaKOB, 4YTO IIO3BOJIACT IMOJIYUUTH
HpaBHHBHLIfI pPE3yJabTaT U BBIBOA; €CJIM B XOAC ITPOBCACHUA OIIbITA 1 HK3MCPCHUA ObLIH JOIIYIICHBI OIITNOKH.

OlleHKa 2 CTaBUTCH, €CJIN pa60Ta BBIINIOJTHECHA HE MOJHOCTHIO M 00hEM BBIIIOJIHEHHOHN YacTH pa60T HC IMO3BOJIACT CACIATDh
IIpaBUJIbHBIX BBIBOJOB; €CJIN OIIBITHI, U3MCPCHUS, BBIYUCIICHUA, Ha6J'HOI[eHI/I$I MMPOU3BOANIINCH HCIIPABHUIIBHO.

Bo ecex Cllyuasdx oyeHkKka cHuasicaemcs, eciu Yy4eHuK He cobooan npaeujla mexHuxKu bezonacrHocmu.



Ilepeuenb ommuOOK
I'pyOblie ook

1. He3nanue omnpezaeneHnii OCHOBHBIX MOHSTUIA, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJIOKEHUHN TeOpuH, PopMyJi, OOLIETPUHITHIX
CHUMBOJIOB 0003HaUeHUs (PU3NUECKUX BEIUUNH, €IUHUI] UX U3MEPEHUS.

2. HeymeHue BBIIETATh B OTBETE TJIABHOE.

3. HeymeHnue npuMeHsTh 3HaHUA [Tl peLICHUS 3a71a4 U 00bsICHEHUS] (PU3MUYECKUX SBJICHUN; HEMTPaBUILHO CPOPMYIUPOBAHHBIE
BOIIPOCHI 33]]a4M UM HEBEPHbIE OOBSICHEHMSI X0/1a €€ PEIICHUs; He3HAaHUE IPUEMOB PEIICHUS 3a/1a4, aHAJOTUYHBIX PaHEe PEIICHHBIM
B KJIacce; OMIMOKH, TOKa3bIBaIOIINe HEMPAaBUILHOE MOHUMAaHUE YCIOBHS 3a/1a4 UM HETIPaBUIIBHOE UCTOJIKOBAHUE PELICHHUS.

4. HeymeHnue uutath U CTPOUTH IrpaKH U NPUHIUITHAIBHBIE CXEMBI.

5. Heymenue noaroToBuTh K paboTe YCTAaHOBKY WU JJaOOpaTOpHOE 000pYA0BaHKE, TPOBECTH OMBIT, HEOOXOIUMBIEC PACUEThI, WU
WCIIOJIB30BaTh MOJYUYEHHbIE JaHHBIE 1JI BHIBOJIOB.

6. HeGpexxHoe oTHOIIEHHE K JTa00OpaTOpHOMY 000pYI0BaHHUIO U U3MEPUTEIHHBIM MIPUOOpaM.
7. HeymeHnue onpenenaTh NoKa3aHue U3MEPHUTEIILHOTO TIprbdopa.
8. Hapyienue tpeboBaHuil mpaBuil 6€30MacHOTO TPya MPHU BBIIOJHEHUU IKCIIEPUMEHTA.

HerpyoOsbie omunoku



1. Hetounoctu ¢hopMyIrpOBOK, OTIPEICTICHHM, TOHATUH, 3aKOHOB, TEOPHH, BRI3BAHHBIE HETIOJTHOTON 0XBaTa OCHOBHBIX IIPU3HAKOB
OTPEJIEIISIEMOTO MOHATHUS; OIIMOKH, BbI3BAHHBIE HECOOIIOACHUEM YCIOBHUI MPOBECHUS ONbITA WIH U3MEPEHUI.

2. OmnOKH B yCIOBHBIX 0003HAUEHUAX HAa MPUHLIUITHAIBHBIX CXEMax; HETOYHOCTH YepTexeil, rpaduKkoB, CXeM.

3. [Iponyck Uiy HETOYHOE HANMKUCAHUE HAUMEHOBAHUM eTUHUIL (PU3NUYECKUX BEIUYHUH.

4. HepaunoHanbHbIN BEIOOP XOJa pelIeHUs.

Henouyern!

1. HepauuoHaibHbI€ 3aMKMCH MPY BBIUMCIICHUAX, HEPAIIMOHAIbHbBIE PUEMBI BEIYUCIICHUIA, IPeoOpa30BaHuil U peleHuil 3a1ay.
2. ApudpmeTrueckre OMOKHN B BBIYUCIECHUSIX, €CIIA ATH OIIUOKU Tpy0O0 HE CKAXKAIOT PEealbHOCTh MOJIYYEHHOTO pe3yJsIbTara.
3. OtaenbHble MOTPEMIHOCTU B (DOPMYIUPOBKE BOIPOCA MWIIM OTBETA.

4. HeOpexxHOE BBITIOJIHEHUE 3aIMUCEH, YePTEKEN, CXeM, IPaPUKOB.

5. Opdorpaduyeckne U MyHKTyaI[MOHHbBIE OLTHOKH.
IlepeyeHn 3HAHUI, yMeHHIT U HABBIKOB, MO/IJIE:KAIIUX NMPOBEPKeE:

I ypoBennb

* yMEHHE ONUCHIBATh X0/ (PU3NUECKUX SIBICHUMH;



* 3HAaHWE Ha3BaHMUM MPUOOPOB, 0OTACTH UX IPUMECHECHHS;

* 3HaHUE OyKBEHHBIX 0003HaUYEHUHN (PU3NUECKUX BEIIUYUH;

* 3HAHHE YCIOBHBIX 0003HAUEHUI; yMEHUE U300paKaTh UX HA YepTExkKax.

II ypoBeHnn

* 3HaHHUE U IOHUMaHUe POPMYITUPOBOK (PU3NUECKUX 3aKOHOB, UX MAaTEMAaTUYECKON 3aIHCH;
* 3HAHHE U TIOHUMaHUE (PU3UICCKUX BEITHYNH;

* 3HaHHE eAMHUILl PU3HUECKUX BEIUYHH, UX OTPEICIICHUI.

III ypoBennb

* yMEHHE NMPUMEHSTh TEOPHUIO I 00BICHEHHS] HEKOTOPBIX YaCTHBIX SIBJICHMIA;

* yMeHHe rpaduyecku n300pakaTh B3aUMOCBS3b MeXAy GU3NUECKUMHU SIBICHUSMU, ONIPENENSITh XapaKTep 3TOH CBSI3U;
* YMEHHE MMPOU3BOIUTH PACUET, TOJIB3YSICh H3BECTHRIMU (OPMYJIIAMU;

® C(I)OpMI/IpOBaHHOCTB OTACIIbHBIX «TCXHUYCCKUX IIPUCMOB» YMCTBGHHOﬁ ACATCIIBHOCTH (COCTaBHeHI/Ie IJ1aHa OTBCTa, YMCHHC
HaXOJUTb HY>XHBIC CBCACHUA B KHUI'C, CIIPABOYHUKEC U T. H.).



