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1. IMosicHUTeJALHAHA 3AIKCKA.

PaGouas mporpamma cocraBjieHa Ha OCHOBE

_ PaGouas mporpamMma ydaeOHOTO mpeameTa pa3padoTaHa B COOTBETCTBHH C TPEOOBaHUSIMU
®denepanpHoro 3akona ot 29 mexadbpst 2012 r. Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit
denepauuny,
- @enepa’abHOr0 TroCYJapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAapTa OCHOBHOIO OOIIEro
o0pa3oBaHus, YTBEpKAEHHOTO MPpUKa30M MUHHCTEpPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @enepannu ot 17 nexadbpa2012 r. Nel1897;
- IIpuMepHoOii OCHOBHOW 00pa30BaTEIBHON MPOTPaMMBbI 0OPA30BATEIBHOIO YUPESHKICHUS.
Ocnosnas mkona / Coct. E. C. CaBunoB. — M.: IIpocsemienne, 2011;
- IlpumepHoii mporpammbl OCHOBHOTO oOmIiero oOpazoBanus nmo ¢usuke. 7-9 xiaccol (B. A.
Opios, O. ®. Kabapaus, B. A. Koposun, A. 0. Ileatun, H. C. Ilypsimesa, B. E. ®paakun, M.,
«IIpocsemenney, 2013 1.);
- Asrtopckoit mporpammbl A.B. [leppimkuna mo ¢usuke s 7-9 kmaccoB. Ilporpamma
OCHOBHOTO o0miero obOpasoBanus. Pusuka. 7-9 kmaccel ABtopsl: A.B. Ilepwimukun, H.B.
®unonosuy, E.M. I'yTHUK.
PaGouas mporpamma mnpeaHa3HaueHa JJIs MPENoJaBaHus AUCUUIUIMHBI «PU3KKa» Ha 6a30BOM
ypoBHe B 7 — 9 kiaccax MOV «3apeunas COIL».

O0ocHoBaHHOCTBH padoyeil MPOrpaMMael.

®duszuka — (QyHAAMEHTalbHas Hayka, HMEIOIIas CBOEH NpeaMEeTHOW 006JacTbio
00IIMe3aKOHOMEPHOCTH MPHUPOJIBI BO BCEM MHOT000pa3HU SIBIECHUI OKPYKAIOLIEr0 Hac MUpa.
®dusuka — Hayka O TMpHUPOAE, HU3ydawllas Haubosnee oOUIMe U NPOCTEHUIINE CBOMCTBA
MatepuanbHoro Mupa. OHa BKIIIOYaeT B ce0s Kak IpoLecC MO3HAHUS, TaK U Pe3ylIbTaT — CYMMY
3HaHUI, HAKOIUIEHHBIX Ha TNPOTSKEHUMH MCTOPHUUECKOrO0 pa3BUTUS oOliecTBa. OJTUM U
olpeensercs 3HadeHue (PU3KMKU B IIKOJIBHOM 00pa3oBaHuM. Pu3nka uMeeT O0JbLIOe 3HAUEHUE
B JKU3HU COBPEMEHHOIO OOINECTBA M BJIMAET HA TEMIbl Pa3BUTUS HAYYHO-TEXHHUUECKOTO
nporpecca.

O0ocHoBaHMe BbIOOpa Y4eOHO-METOAMYECKOr0 KOMILIEKTAa ISl peajqu3anuu padouei
NPOrpaMMBl 110 NIpeMeTy

IIpenonaBanue kKypca «®Pusuka» B 7-9 KJjacce OpPHMEHTHPOBAHO HAa HMCIOJb30BaHHE
Y4eOHUKOB:
e A.B. lleppiukun ®usuka 7 kinacc. YueOHUK i 00111e00pa30BaTeNbHBIX YUPEKICHHA. -
M.: ipoda, 2017 r.
e A.B. Ilepsimkun ®usuka § xinacc. YueOHUK 17151 00111€00pa30BaTENbHBIX YUPEKICHHI. -
M.: Ipocda, 2018 r.

e A.B. Ileppimkun, E.M. I'yrHuk. ®usuka 9 kmacc. YueOHUK i 00111€00pa30oBaTEIbHBIX
yupexaenuii.- M.: [poda, 2019 1., xotopsie BxomsaT B DenepanbHbii TMEpeYeHb
y4eOHHKOB, YTBEpKAEHHBIA mpukasoM MuHHcTepcTBa oOpasoBaHus U Hayku «OO0
YTBEpXKACHUH (pe/IepaIbHBIX MMepeYHel YUeOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIICHHBIX) K
UCIIONIB30BAHUIO B 00pa30BaTeNbHOM Ipoliecce B OOPa30BATENbHBIX YUYPEKICHUSX,
peanusytonux o0pa3oBaTelbHbIE MPOTPaMMbl OOIIETO O0Opa3oBaHUSI U HMEIOLIUX
rocyapCTBEeHHYIO akkpeautamuio, Ha 2019/20 y4ueOusrii rox".



JlocTouHCTBOM y4eOHUKOB naaHHOro YMK SBISAIOTCS SICHOCTh, KPAaTKOCTb M JOCTYIHOCTh
U3JI0KEHUS, TOAPOOHO ONMCaHHbIE M CHAOXKEHHbIE PUCYHKAMU J€MOHCTPALMOHHBIE OINBITHI U
JKCIIEpUMEHTANIbHBIE 3a7aud. Bce riaBbl yueOHHMKA cojaepxkaT OoraTblii WIUIIOCTPATUBHBIN
Matepuas. B 2012 r.uzgarensctBo «Jlpoda» COBMECTHO ¢ uU3aTenbcTBOM «BepTukanby»
BBITYCTWIIO y4eOHUK i 7 Kjlacca B HOBOM O(GOPMIICHMM U C 3JIEKTPOHHBIM NPUIIOKEHHEM,
KOTOpO€ pa3MeIleHO Ha caiite u3nartenbcTBa «Jlpoda». YueOHMKM paccuMTaHbl Ha TaKylo
CTPYKTYpy, NpU KOTOpOHl Ha MepBoi cCTyneHu mnpoduiabHOoe oO0ydeHue He BBoauTcs. OH
BKJIIOYAaE€T BECh HEOOXOAMMBIA TEOPETHUECKUH Marepuan 1o (U3MKe s H3Y4YeHUs B
00111€00pa30BaTENbHBIX YUPESIKACHUAX. YUEOHMK OTIMYACTCS MPOCTOTOW M JOCTYHHOCTHIO
U3JI0’KEHUSI MaTepuala, IpeayCMaTpUBAETCs BBIIIOJIHEHUE YIIPAKHEHUHN, KOTOPbIE IOMOTaloT He
TOJIBKO 3aKpENUTh NPONACHHBI TEOPETUYECKUI MaTepuall, HO M HAy4YUThCS IPUMEHATH Ha
MIPaKTHKE.

2. OO0mas xapaKkTepucTHKA y4eOHOro npeaMera.

[IkonbHBIA Kypc (GU3UKH — CHCTEMOOOPA3YIOIIMA /Il €CTECTBEHHOHAYYHBIX y4eOHBIX
NPEIMETOB, T.K. (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE COZEPKAHUSA KypCOB XUMHUH, OMOJIOTHH,
reorpajpuu u actpoHomuu. OH pacKpbIBaeT poJib HAYKH B HKOHOMHUYECKOM U KYJIHTYPHOM
pa3BuUTHU 00IIECTBA, CIIOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS.

Jns pemenust 3amad  (GopMHUpOBAaHHS OCHOB HAYYHOTO MHUPOBO33PEHUS, PA3BUTHUS
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH M IMO3HABATEJIbHBIX MHTEPECOB OOYUYAIOUIMXCS B Ipolecce
n3ydeHus: (GU3MKH OCHOBHOE BHMMAHHUE YJENIAETCS HEe Iepefaye CyMMbl FOTOBBIX 3HAHHM, a
3HAKOMCTBY C METOJaMH Hay4yHOTO MO3HAHUS OKPYXKAIOLIEro MHpa, MOCTAHOBKE MpPOOIEM,
TPeOYIOIINX OT 00YJAIOIINXCS CAMOCTOSATENILHON AEATEIBHOCTHU 10 UX Pa3pEIICHUIO.

Kypc ¢usmku B mporpamme OCHOBHOTO OOIIETo 0Opa3oOBaHMs CTPYKTYpUPYETCS Ha
OCHOBC paCCMOTpeHI/ISI pastqHHx (1)OpM JOBUXXCHUS MaTepI/II/I B nopsu]Ke nux yCJ'IO)KHeHI/ISIZ
MEXaHHUYCCKHUEC sABJICHUS, TCIIJIOBBIC SABJICHUA, BHGKTpOMaFHI/ITHl)Ie SIBJICHHUA, KBAHTOBBIC ABJICHUA.
®usznka B OCHOBHOM IIKOJIE HM3y4yaeTCs Ha YPOBHE PACCMOTPEHHMs SIBICHUN MPUPOJIBI,
3HAKOMCTBA C OCHOBHBIMH 3aKOHAMU (U3UKH U TMPUMEHEHHEM STHUX 3aKOHOB B TEXHHKE U
HOBCEIHEBHOM KU3HU.

B pesynpraTe w3yueHUsS QUIMKH JANbHEWIEe pa3BUTHE TMONy4aT JHUYHOCTHBIC,
pEryNATUBHBIE, KOMMYHHKATHBHBIE M TO3HABATENIbHBIE YHUBEpCAIbHBIE Y4eOHBIC ACHCTBUS,
ydaeOHass (oOmiass ©W  mpeaMeTHas) W oOmenonb3oBarenbckas —MKT-koMmeTeHTHOCTD
00y4aroImuXcs, COCTABJISAIONINE IICUXOJIOTO-TICAATOTHIECKYI0O W HHCTPYMEHTAJIbHYIO OCHOBBI
(dbopMupoBaHHS CTIOCOOHOCTH W TOTOBHOCTH K OCBOCHHIO CHCTEMAaTHYCCKUX 3HAHHMA, WX
CaMOCTOSITEILHOMY TIOTIOJIHEHUIO, IEPEHOCY U MHTETPAIH; CIIOCOOHOCTH K COTPYIHUYECTBY U
KOMMYHHKAIIMH, PEIICHUIO JIMYHOCTHO M COIHUAIBHO 3HAYUMBIX MPOOJIEM U BOILIOIIECHUIO
pEIIeHNT B IPAKTUKY; CIIOCOOHOCTH K CAMOOPTaHU3aIluH, CAMOPETYJISIHH U peIICKCHH.

N3yuyenune (pu3MKH HA JaHHOM 3Tane (PU3MYECKOro0 00pPa3oBaHHMs HANPABJIEHO Ha
AOCTHKEHHE CAEAYOUIUX 1 eJIeH:



e [IOHMMAaHHUE YYalMMUCA CMbICIIA OCHOBHBIX HAay4yHBIX IIOHATUH U 3aKOHOB
(bu3uKy, B3aMMOCBSI3U MEXY HUMU;

e (QopmupoBaHUE y ydalIMXcs NpeICTaBICHUN 0 pU3NUECKON KapTHHE MUpA.
OBJIAJICHUE YMEHMSIMM IPOBOAMTH HAOJIOJEHUS NPUPOJHBIX SIBICHHUH, ONUCHIBATH M
000011aTh pe3yabTaThl HAOMIOJCHUH, UCIIOIB30BaTh MPOCThIE U3MEPUTENIbHbBIE TPUOOPHI
JUIsL U3ydeHUs (PU3MYECKHX SBJICHUN; MPEACTaBIATh PE3yIbTaTbl HAOJIONEHUN WU
U3MEPEHUI ¢ OMOIIbIO TabJIUI, Ipa)uKOB U BBIABIATH HA 3TOW OCHOBE AMIMPHUECKUE
3aBUCHUMOCTH; MPHUMEHATH IIOJIYY€HHbIE 3HaHUS Ui OOBSCHEHUS pPa3HOOOPA3HBIX
IPUPOJHBIX SIBJIEHUI M IPOLIECCOB, NPHUHLUIIOB NEUCTBUS BAKHEHIIMX TEXHUYECKUX
YCTPOMCTB, AJi pelieHus (PU3NUecKux 3aaay;
pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
B IIpOLIECCe pEIIeHUs MHTEIUIEKTYaJbHBIX IpoOJieM, 3a7ady U BBIIOJHEHHUS
9KCIEPUMEHTAIIBHBIX UCCIIEOBAHMI; CTOCOOHOCTH K CAMOCTOSATEIILHOMY NPHOOPETEHUIO
HOBBIX 3HaHMW 1O (U3MKE B COOTBETCTBUM C JKU3HEHHBIMM MOTPEOHOCTAMH H
MHTEPECAMU;

BOCIIUTaHUE YOEKIEHHOCTH B IIO3HABAEMOCTH OKPY)KAIOLIEro MHUpa, B HEOOXOIUMOCTH
Pa3yMHOI'O HCIIOJIB30BAHMSA JOCTMDKEHUNM HAyKM W TEXHOJOTMM I JalbHEHUIIETrO
pa3BUTHs YEJIOBEYECKOrO OOIIECTBA, YBKEHHS K TBOPLAM HAyKd W TEXHUKH;
OTHOIIEHMSA K (PU3MKE KaK K JIEMEHTY 00111e4eI0BEYECKON KYIbTYPHI;

IPUMEHEHHE TIOJYyYEHHBIX 3HAHUM M yMEHMH JUIsl pelleHHs MPaKTUYEeCKUX 3aj]ad
MIOBCETHEBHOM KU3HU, 11 o0ecrieyeHns: 6€30MacHOCTH.

B 3aga4mn o0y4enust pusnkKe BXOAAT!

pa3BUTHE MBIIIJICHUS y4yaluxcs, (OpMHpPOBaHME Yy HHUX HaBbIKA CaMOCTOSITEIIBHO
npuoOpeTaTh U NPUMEHATh 3HaHUS, HAOMIOAATh U OOBSCHATH (PU3UUECKUE SBICHUS;
OBJIa/ICHUE IIKOJIBHBIMU 3HAaHUSMH 00 3KCIIEPUMEHTANIBHBIX (PaKTax, MOHATHUAX, 3aKOHAX,
TEOPHSIX, METOAax (PU3MUecKOW HAyKH; O COBPEMEHHOW HAaydyHOW KapTHHE MHpa; O
IIMPOKUX BO3MOKHOCTSX MPUMEHEHHs (PU3MUECKUX 3aKOHOB B TEXHHUKE U TEXHOJIOTHH;
YCBOEHHE IIKOJbHUKAMM HJIed €IUHCTBA CTPOEHHUS MaTepuud W HEUCUEepPHaeMOCTH
npoliecca ee MO3HaHusl, TOHMMAaHUE POJIM MPAKTUKU B MO3HAHUN (PU3UYECKUX SBICHUN U
3aKOHOB;

(dhopMHupoBaHKE MO3HABATEIFHOTO HHTEPECa K (PU3NKE M TEXHUKE, Pa3BUTHE TBOPUYECKUX
CHOCOOHOCTEH, OCO3HAHHBIX MOTHUBOB YYEHMS; TOATOTOBKAa K IPOIOJDKECHHUIO
o0pa3oBaHUs U CO3HATEIBHOMY BbIOOPY npodeccuu;

3HAKOMCTBO YYalIUXCAd C METOJOM Hay4dHOI'O MO3HAHMA M METOJAaMHU HCCIIEIOBaHUS
00BEKTOB U SBJICHUI IPUPOIBI;

MPUOOpPETEHNE yYaIUMKCS 3HAaHUN O MEXaHUYECKUX, TEIJIOBBIX, JIEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBICHUAX, (PU3NUECKUX BEIUUYNHAX, XaPAKTEPUIYIOUINX 3TH SIBICHUS;
(dopMHUpOBaHHE Yy yYalIMXCsl YMEHHMH HaOII0laTh NMPHUPOJHBIC SIBICHUS U BBIIOJIHSITH
OMBITHI, JIa0opaTopHble  pabOTBI M OKCIEPUMEHTAIBHBIE  MCCICOBAHUS  C
UCIIOJIb30BAaHUEM M3MEPHUTEIbHBIX MPUOOPOB, IHUPOKO MPUMEHSIEMBIX B MPAKTUYECKOM
KHU3HU;

*OBJIaJICHUE yYaIlUMHCS TaKUMH OOLICHAYYHBIMH MOHATUSAMH, KaK IPUPOJHOE SIBICHHE,
SMIMPHUYECKN YCTAHOBJIEHHBIH (akT, mpodiema, TUIOTe3a, TEOPETHUYECKUH BBIBOJ,
pe3ynbTaT 3KCIEPUMEHTATIbHOMN IPOBEPKH.

N3yuyenne GpU3NKN HANPABJICHO HA BHIPA0OTKY KOMIIETCHIMIA:

00WeobpazoeamenbHbIX:




YMEHUSI CaMOCTOSITEIbHO MU MOTHMBHUPOBAHHO OPraHU30BBIBATH CBOKO MO3HABATEIBHYIO
NEeSTENBHOCTH (OT MOCTAHOBKH JI0 MOJYYEHHUS U OLIEHKH Pe3yJbTaTa);

YMEHHUSI  HCTOJB30BaTh  DJIEMEHThl  MPUYUHHO-CIICICTBEHHOTO W  CTPYKTYpHO-
(YHKIIMOHATIBPHOTO AaHalK3a, OMPEACNSATh CYITHOCTHBIC XapaKTEPUCTUKU H3Y4aeMOro
00beKTa, pa3BepHYTO OOOCHOBBIBATH CYXJACHHUS, J1aBaTh ONpPEICICHHUs, TPUBOIUTH
JTIOKA3aTeNIbCTBA;

YMEHHSI UCIIOJIb30BaTh MYJIbTUMEIUNHBIE PECYPChl U KOMIIBIOTEPHBIE TEXHOJIOTHH JUJIS
00pabOTKHM U TIPE3EHTAIIMN PE3YJIbTATOB MTO3HABATEILHOMN U

MIPAKTUYECKOU JIESITENBHOCTH;

YMEHHSI OIICHMBaTh M KOPPEKTHPOBATh CBOE TIOBEJIEHHWE B OKpYXKalolleh cpene,
BBITIOJTHATH 9KOJIOTHYECKUE TPEOOBAHMS B MPAKTHUECKOU JIESITEIIBHOCTH U TTOBCETHEBHOMN
KHU3HU.

npe()MemHo-opueHmupoeaHHblx.'

MOHUMATh BO3PACTAIOLIYIO0 POJb HAYKH, YCUJICHHE B3aHMMOCBS3UM U B3aHMMHOTO BIMSHUS
HAyKH U TEXHUKH, MPEBPALLEHUS HAYKH B HETIOCPEICTBEHHYIO MPOU3BOAUTEIBHYIO CUITY
00I11eCTBa;

0CO3HaBaTh B3aUMOJICHCTBUE 4YeNOBEKa C OKpY)Kalolled cpenoil, BO3MOXKHOCTU U
CIoCcoOBI OXpaHbI MPUPO/IHI;

pa3BUBaTh MO3HABATEIbHBIE MHTEPECH U MHTEIUICKTYaJIbHBIE CIIOCOOHOCTH B IpOLIECCe
CaMOCTOSITENILHOTO TpUoOpeTeHus (U3NYECKUX 3HAHUM C HCIOJIb30BAaHUHU pa3IUYHBIX
MCTOYHUKOB MH(OPMAIIMH, B TOM YUCIIE KOMITBIOTEPHBIX;

BOCIIUTHIBATh YOEXKIEHHOCTh B IMO3UTHBHON pOJIM (PU3MKH B KU3HH COBPEMEHHOTO
oO11ecTBa, MOHUMAHUE TIEPCTIEKTUB PA3BUTHSI YDHEPTE€TUKH, TPAHCIIOPTA, CPEACTB CBSI3U U
np-;

OBJIa/IEBATh YMEHUSIMH MPUMEHATh MOTyYEHHbIE 3HAHUS JIJIs1 TIOJTYUEHHs] pa3HOOOPa3HbIX
(hU3HYECKUX SIBICHUN;

NPUMEHSTDH MOJIYYCHHBIC 3HAHUS U YMEHUs JUIsi 0€301aCHOTO MCIOJIb30BAHUS BEIIECTB U
MEXaHU3MOB B OBITY, CEIbCKOM XO3SMCTBE M MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX
3a/a4 B TIOBCEAHEBHOM KXU3HH, MPEIYNPEKICHUS SIBICHUIN, HAHOCSIIINX BPEX 3/J0POBBIO
YeJIoBeKa U OKpYKarollei cpefe.

HUcnoab3oBanue METOIOB M NMeJarorn4eckux TCXHOJIOFPIﬁ, HaIlpaBJCHHBbIX, HA peaJIn3aluI0

0a30Boii 00pa3oBaTeIbHOI IPOrpaMMbl 1o pusuke

@DOpMHUPOBAHUIO HEOOXOAMMBIX KIIIOUEBBIX KOMIIETEHIMH CHOCOOCTBYET HCIOJIb30BaHUE

CO6PEMEHHbIX 06pa306ameﬂbezx MEXHON02UlL

TEXHOJIOTUH MTPOOJIEMHOT0 00y4EHus,

TEXHOJIOTUY WHTETPUPOBAHHOTO OOyUYeHU S,

TEXHOJIOTUSI HTPOBOTO O0yYEHUS,

TEXHOJIOTHSI MO3TOBOTO IITypMa (IMMChMEHHBIH MO3TOBOM IMITYpM, WHAWBUAYaJbHBIH
MO3rOBOM IITYpM);

TEXHOJIOTUSI MHTCHCU(HUKAIUK OOy4eHUS Ha OCHOBE CXEMHBIX M 3HAKOBBIX MOJIEINEH
y4eOHOTo MaTepuaa

TEXHOJIOTUH Pa3BUTHUS KPUTHIECKOTO MBIIUICHUS Yepe3 YTCHUE U THCHEMO;

TEXHOJIOTUSI 0OY4eHHUSI CMBICJIOBOMY YTEHHIO Y4EOHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;
TEXHOJIOTUS IPOBEICHUS AUCKYCCHIA;



TeXHOJIOTHS «JleOaTh»,

TEXHOJIOTHS O0y4YeHHsI Ha MPUMepe KOHKPETHBIX CUTYyallUl

uHGOPMaIIMOHHBIE TEXHOJIOTHH: UCIIOJIb30BaHUE KOMITbIOTEpA I MOMCKa He0OX0IUMOI
uH(pOpMalnK, CO3/IaHUE IPOEKTOB, OTUETOB,

TEXHOJIOTUS Pa3BUBAIOIIETO OOYUCHHS

TEXHOJIOTMH UHIUBUAYATbHOTO 00ydeHUs

CUTYyalus-poodsieMa — MPOTOTHUIT PEaTbHOM MPoOJIeMbl, KOTOpasi TpeOyeT OonepaTUBHOTO
perieHus (C MOMOIIBIO MMOJA00HON CHUTyallud MOXKHO BbIpa0aThIBaTh YMEHHS 10 MOUCKY
ONTHUMAJILHOTO PEIIeHUs );

CUTYalUS-WIUTIOCTPAllid — MPOTOTHUIl PEAJbHON CHUTyallud, KOTOpas BKIIIOYAaeTCs B
KagecTBe (akTa B JIGKIMOHHBIM MaTepuan (BU3yaibHas oOpa3Has CHUTyalus,
npencraeinenHas cpenctBamu  MKT, BwipaGaTbiBaeT yMeHHE  BH3YalU3UpOBATh
UH(POPMALIMIO JJIs HAXOKAECHUs OoJiee MPOCToro crnocoda e€ peuieHus);

CUTyallMsI-OLlEHKa — IIPOTOTHII PEAJBHOM CUTyalluM C TOTOBBIM IPEAIOIaraeMbIM
pelIeHHEM, KOTOPOE CIIELyeT OLICHUTD U MPEJIOKUTh CBOE aJleKBaTHOE PEIICHUCE;
CUTYallUs-TPEHUHI — TMPOTOTHII CTAaHAAPTHOM WIM JAPYrod CUTyalMu (TPEHUHT

BO3MOJKHO ITPOBOAUTH KaK IIO OIIMCAHHIO CUTYyalluU, TaK U I10 eé pemeHH}o).

Ha mnoBeiienne 3¢G(}EeKTUBHOCTH YCBOEGHHS OCHOB (PU3MUECKOW HAYKU UCHOIb3VIOMCA

crneodyuue Memoobl.

OOBACHUTETHHO-MILTIOCTPATUBHBIN, PEeNPOIyKTUBHBIN, MPOOIEeMHOE U3JI0KEeHHE, Oecena,

aexuus, paboTa ¢ KHUTOH, J€MOHCTPAIIMOHHBIN SKCIIEPUMEHT, MPAKTUUECKUE METO/IbI (peIIeHre

3ajad, 1abopaTopHbIE 3aHATHS: (PPOHTANIBHBIE Ja00opaTOpHBIE PadOTHI, JOMAIIHUE HAOIIOICHHUS

U OTBITBI), CAMOCTOSITeNIbHAs paboTa, KOHTPOIh (TECTUPOBAHME, MUCHMEHHBIC KOHTPOJBHBIE

pa6OTLI, (1)I/I3I/I‘ICCKI/IC AUKTAHT, B3AUMOKOHTPOJIb 3a4€T U T.I[.) U CaMOKOHTPOJIb.

@®opMbI OPraHu3aluu 00pPa30BaTeJIbHOI0 Mpouecca

yYpOK-HCClIeJOBaHHE,
ypoK-nabopartopus,

YPOK-TBOPYECKHUM OTUET,

YPOK U300peTaTeNbCTBa,

YPOK «Y TUBUTEIBHOE PAIOMY,

ypOK-paccka3 00 yu4éHBIX,

YPOK-3aIlITa UCCIIEAOBATEIILCKUAX MTPOEKTOB,

YPOK-3KCIIEPTHU3a,

ypok «ITaTeHT Ha OTKPBITHEY,

YPOK OTKPBITBIX MBICIIEH;

y4eOHBIN HIKCIIEPUMEHT, KOTOPBIA MO3BOJISIET OPraHU30BaTh OCBOCHUE TAKUX IJIEMEHTOB
UCCJICIOBATEIILCKON JIEATEIPHOCTH, KaK TUIAHHUPOBAHWE W IPOBEJCHHE SKCIICPUMEHTA,
00paboTKa U aHalu3 ero pe3ynbTaToB;

JIOMalllHee 3aJlaHhe MCCIIENOBATEeIIbCKOTO XapakTepa MOXeT coueTatb B cebe
pazHooOpa3Hble BHUIBI, MOpPUYEM TIO3BOJSET TPOBECTH Yy4eOHOE HCCIIeJOBaHUE,
JIOCTaTOYHO MPOTHKEHHOE BO BPEMEHHU.

3. Mecrto npeaMeTra B yueOHOM IJIaHe.



[Iporpamma paccunTaHa Ha U3yueHHE 0a30BOTO Kypca (GU3UKU ydauuMucs 7-9 ximaccoB
B TeyeHne 208 gacoB (B Tom uuncie B 7 kiacce - 70 yueOHBIX 4acoB U3 pacyeTa 2 yaca B HEJIEINIO,
B 8 kiacce - 70 yuyeOHBIX YacoB M3 pacyeTa 2 Jaca B HEJIEN0 U B 9 kiacce - 68 yuyeOHBIX yacoB
13 pacuera 2 Jaca B HEJIENI0) B COOTBETCTBHH ¢ yueOHbIM mmaHoM MOV «3apeunas COIL».

4. JINYHOCTHBIE, MeTaNPpeIMETHBIE H NMPeIMeTHbIE Pe3yJbTAThI OCBOEHHS Y4eOHOT0
npeaMeTa.

C BBenenuem DI'OC peanusyercs cMmeHa 0a30BOM mapagurmMbl 0Opa3OBaHUSA CO
«3HAHUEBOW» HA «CHCTEMHO-ICSTEIBHOCTHYIO», T. €. aKICHT TMEePEHOCUTCS C M3YYCHHUS OCHOB
HayKk Ha oOecmedeHue pazButus YY]| (panee «oOmey4eOHBIX yMEHUI») HA MaTepuajie OCHOB
HayK. BaxHeHIMM KOMIIOHEHTOM COJAEpKaHHs OOpa3oBaHUs, CTOSIIMM B OJHOM POy C
CUCTCMATUYCCKUMHU 3HAHUAMMU I10 IMPEAMCTAM, CTAHOBATCA YHUBCPCAJIBHBIC (MeTaHpeHMeTHBIe)
yMeHHUs (M CTOSIINE 32 HUIMH KOMITETEHITIH).

[TockonbKy KOHIEHTPUYECKHUI MPUHIMI OO0YYEHHsS] OCTAeTCsl aKTyaJbHBIM B OCHOBHOM
LIKOJIE, TO Pa3BUTHE JIMYHOCTHBIX U METAIIPEIMETHBIX PE3YJIBTaTOB UIET HEIPEPHIBHO HA BCEM
COZIEPKATEIILHOM U IEATEIIbHOCTHOM MaTepHalle.

JIMYHOCTHBIMU pe3y/bTaTaMu 00y4eHus (U3MKE B OCHOBHOM IIKOJIE SBISIOTCS:

¢ chOpPMHPOBAHHOCTh IIEHHOCTEH 00pa3oBaHUs, JMYHOCTHOW 3HAYUMOCTHU

(u3MUeCKOro 3HAHUS HE3aBUCUMO OT TPO(ECCHOHANBHOW JesITeNbHOCTH,

HAy4YHbIX 3HAaHMM W METOJ0B TNO3HAHUA, TBOPYECKON  CO3MIATEIbHOM

NEeSTENbHOCTH, 3JI0pPOBOTO  0O0pas3a KU3HHU, TMpolecca JUHAIOTHYECKOTO,

TOJICPAHTHOTO OOIIEHMSI, CMBICJIOBOTO YTCHUS,

c(OPMUPOBAHHOCTh ~ TO3HABATENHHBIX HMHTEPECOB, HHTEIUICKTYalIbHBIX U

TBOPYECKUX CTIOCOOHOCTEH yJaInuxcs;

yOeXKICHHOCTh B BO3MOXKHOCTH IIO3HAHUS TMPHUPOABI, B HEOOXOJAMMOCTH

pa3yMHOTO MCITOJB30BaHUS JOCTHXKEHU HAYKU M TEXHOJOTHH JJIs JaJdbHEUIIEero

Pa3BHUTHUS YEJIOBEUECKOTO OOIIECTBA, YBAXKEHUE K HAYUHOU JESITEILHOCTH JIOJIEH,

NOHUMaHUsA (U3MKK KAk dJeMeHTa OOIIEYeIOBEUECKOM  KYIbTYyphl B

HUCTOPUYECKOM KOHTEKCTE.

** MoTHBalmMs  OOpPa30BATEIBLHOW  JEATEIBHOCTH  yYalIMXCSd  KaK  OCHOBBI
CaMOPa3BUTHS U COBEPIICHCTBOBAHUS JTMUYHOCTH HAa OCHOBE T€PMEHEBTUUYECKOTO,
JUYHOCTHO-OPUEHTUPOBAHHOTO, (DEHOMEHOJIOTHYECKOTO M IKOJIOT0-3MITATHIHHOTO
IOJIX0/1a.

X/
£ %4

X/
£ %4

MeTanpeaMeTHbIMH Ppe3yJIbTATAMH B OCHOBHOMW IIIKOJE SBJISIIOTCS YHHUBEpCAJIbHBIC
yueOHble aeicTBus (nanee YY]I). K HuM oTHOCSATCS:

1) auunocmuvie;

2) pezynsimusHbie, BKIIOYAIONINE TAKXKe IEHCTBUSICAMOpe2yisyuu;



3) nosnasamenvhvle, GKIOUAIOWUE TOLULECKUE, 3HAKOBO-CUMBOJIUYECKUE,
4) KoMMYHUKamMUGHbLE.

% Jluunocmuote VYY]I 00ecneunBalOT IEHHOCTHO-CMBICIOBYIO  OpPUCHTAIIUIO
ydamuxcs (YMEHHE COOTHOCHTB MOCTYIKH M COOBITHSI C TIPUHITHIMHA STHIECKUMHU
NPUHLUINIAMHY, 3HAHWE MOPAJIBHBIX HOPM M YMEHHUE BBIICINTH HPAaBCTBEHHBIN
aCHeKT MOBEJIEHUs), CAMOOIIPEIETICHUE U OPUEHTALMIO B COLUAIbHBIX POJSAX U
MEXJINYHOCTHBIX OTHOIIEHUSAX, NPHUBOJUT K CTAHOBJICHHUIO IIEHHOCTHOM
CTPYKTYpbI CO3HAHUS JTMYHOCTH.

s Pecyriamuenvte YV ]| o0ecrieunBalOT OpraHU3alMi0 YYalIUMHUCS CBOCH y4eOHOM
nesitenbHocTH. K HUM oTHOCSTCS:

- yenenonaeanue Kak TOCTaHOBKA Y4eOHOW 3aJauyd Ha OCHOBE COOTHECEHHs TOTO, YTO
y’K€ U3BECTHO M YCBOCHO YYalllUMHUCS, ¥ TOTO, UTO €1l[€ HEU3BECTHO;

- nIaHuposanue — ONPEIEIIEHNE MOCIE0BATEIbHOCTU IPOMEKYTOUHBIX LENEH C yUETOM
KOHEYHOI'0 pe3ysibTaTa; COCTaBJICHHE IJIaHa U TOCJIEe10BaTEIbHOCTH 1eHCTBUM;

- NPOCHO3UPOBaHUe — IPEIBOCXUILEHUE PE3YIbTaTa U YPOBHS YCBOEHUS, Er0 BPEMEHHBIX
XapaKTEePUCTHK;

- Kommponv B (popMe CIMUEHHUs crocoda NEHCTBHS M €ro pe3yibTaTra ¢ 3aJaHHbIM
3TAJIOHOM C LIEJIbIO OOHAPYKEHUS! OTKJIIOHEHHUH U OTIMYUNA OT TAJIOHA;

- KoppeKkyusi — BHECEHUE HEOOXOIMMBIX JOTOJHEHUH M KOPPEKTUB B IJIAaH U CIOCO0
JIEHCTBHS B CIIy4ae paCXOKJICHHUS 3TAJOHA, PEAIIBHOTO IEUCTBHS U €r0 IPOAYKTa;

- OyYeHKa — BBIACIIEHUE U OCO3HAHME YYalIUMMCS TOrO, YTO YK€ YCBOEHO M UTO €Ile
MOJJIEKUT YCBOCHUIO, OCO3HAHUE KaYyeCTBA U YPOBHS YCBOCHUS;

- gonesas camopeyiayusi Kak CHOCOOHOCTh K MOOWIM3AaLMM CWJI W JHEPruu;
CIIOCOOHOCTh K BOJIEBOMY YCHIIMIO, K BBIOOPY CUTYalldd MOTHUBAIIMOHHOTO KOH(IMKTA U K
IIPEOIOICHUIO NIPEIIATCTBHMN.

s Io3nasamenvupieYVJ]] BkIO4YaloT o00IIey4eOHbIC, JIOTMYECKHE, 3HAKOBO-
cumBoJindeckue Y /.

ObweyueonvieYY ]| BKIIOYAIOT:

- CAaMOCTOATEJIBHOE BbIIEJICHHE U (POPMYTUpPOBAHHE MTO3HABATEIBHOM LIENH;

- [IOKMCK U BBIJEICHHE He00X0uMoii nHpopManuu;

- CTPYKTYpUpPOBaHUE 3HAHUM;

- BBIOOp Hanbonee 3PpPEeKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4;

- pednexcus cnocoOOB U YCIOBUM JEHCTBUS, KOHTPOJIb M OLIEHKa IIpolecca U
PE3YJIbTATOB JEATEIbHOCTH;

- CMBICJIOBO€ YTEHHME KaK OCMBICIIEHHWE LEIM YTEeHUS U BBHIOOp BHJA 4YTEHUS B
3aBUCHMOCTH OT LIEJIH;

- YMEHHE aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO CTPOUTH PEUYEBOE BHICKA3BIBAHUE B
YCTHOW M NHCBMEHHON peuu, NepefaBas COJAEpPKAaHUE TEKCTAa B COOTBETCTBUU C LIEIbIO U
coOJroast HOpMbI IOCTPOEHUS TEKCTA;

- TIOCTaHOBKAa U (OPMYJIMPOBAHUE MPOOJIEMBI, CAMOCTOSTENILHOE CO3/1aHUE AJTOPUTMOB
JeSATENBHOCTH NP PEUIEHUH MTPOOJIEM TBOPUYECKOTO M IIOMCKOBOI'O XapaKTepa;

- JeiicTBUE CO 3HAKOBO-CUMBOJIMYECKMMM CpPEICTBAMHU (3aMelleHHe, KOJIUpPOBAHUE,
JEKOAMPOBaHKE, MOJIETTUPOBAHUE).

Jlocuueckue YV ]| HampaBiIeHbl HA YCTAHOBJIEHUE CBSA3€H U OTHOLIEHUH B JII0OOH 0o0nacTu
3HaHMA. B paMKax IIKOJIBHOTO OOY4YEeHMs IMOJ JOTMYECKHM MBIIUIEHUEM OOBIYHO MOHHMMAEeTCs
CHOCOOHOCTh M yMEHHE YYalIMXCsl NMPOU3BOAMTH NPOCThIE JIOTMYECKHE IeHCTBUS (aHAIU3,
CUHTE3, CPaBHEHHE, 0000ILIEHNE U JIp.), @ TAKKE COCTABHbIE JIOTMUECKHE onepalnu (IOCTpOeHue
OTpHULIAHMSI, YTBEP)KJIECHUE U ONPOBEPKEHUE KAK IOCTPOEHUE PACCYKIEHHUS C UCIOIb30BAaHUEM
Pa3IUYHBIX JOTHYECKUX CXeM — MHIYKTUBHOM WM I€JyKTUBHOM).

3Hako6o-cumeonuyeckue YV, o0ecrnieunBaronye KOHKDPETHBIE CTHOCOOBI
npeobpasoBaHus ~ yueOHOro  MmaTepuana, MPEACTaBISAIOT  JEHCTBUS  MOOenuposamusl,




BBIMOJIHAONIME (YHKIMK OTOOpaKeHHs y4eOHOro MaTepualia; BBIJENIEHHE CYIIECTBEHHOIO;
OTPBIBAa OT KOHKPETHBIX CUTYaTHUBHBIX 3HAUEHHI; popMHUpoBaHUE 00OOIICHHBIX 3HAHUH.

X/
o

Kowmmynuxamuensvie YVYJ][ obecrieunBaioT COLMATIbHYI0 KOMIIETEHTHOCTb W
CO3HATENIbHYIO OPHEHTALMI0 y4yallluXcs Ha MO3MLUHU APYrux JIIOAEH, yMeHHe
CIymiaTb M BCTyllaTb B AHUAJIOr, Y4YaCTBOBATh B KOJIJICKTUBHOM 060y)KI[eHI/II/I
po06sieM, UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH MPOIYKTHUBHOE
BSaHMOﬂeﬁCTBHQ U COTPYAHHUYICCTBO CO CBECPCTHUKAMU U B3POCIIBIMHU.

Hpe,IIMeTHbIMI/I pe3yJabTaTaMu O6y‘IeHI/IH (1)I/I3I/IK6 B OCHOBHOM IITKOJI€ SIBJISTFOTCS:

L)

X3

A

X3

%

X/
£ %4

X/
£ %4

3HaTh W TOHUMATh CMBICT (PU3MYECKUX TMOHATHN, (U3HUYECKUX BEJIMYMH U
(hU3HUECKHUX 3aKOHOB;

OTIMCHIBATh M OOBSICHATH (PU3NUCCKUE SBICHHUS;

UCTIONB30BaTh (hM3MUECKHe TPUOOPHI U H3MEPUTEIbHBIE WHCTPYMEHTHI IS
n3MepeHus: (PU3UICCKUX BEIIMUNH;

NPEJICTABIATh PE3YJIbTaThl HM3MEPEHHU C TOMOIIBI0 TaOiull, TpaduKoB U
BBISBJISITh HAa 3TOM OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH;

BBIPAJKATh PE3YJIbTaTbl MU3MEPEHUN U PACUETOB B eAUMHULAX MexnyHapoaHon
CHUCTEMBI,

MPUBOJUTH MPUMEPHI MPAKTHUUYECKOTO WCIOIb30BAHUS (PUINYSCKUX 3HAHHUHA O
MEXaHUYECKHX, TETUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHHIA;

pemiaTh 3a/1a4i Ha MPUMEHEHNE (PU3HUECKUX 3aKOHOB;

OCYIIECTBIISATh CAMOCTOSTENBHBIN MOUCK WH(OpPMAIMKU B MPEIMETHON 00JacTh
«Du3uKay;

UCIIOJIB30BaTh  (DM3WYECKHE 3HAHUSA B MPAKTHYECKOW JICSITCIBHOCTH U
MMOBCEAHEBHOM JKH3HU.

HpeI[MCTHBIC PE3yIbTaTbl OCBOCHUA OCHOBHOM OGp&SOB&TCHBHOﬁ nmporpamMmbl OCHOBHOT'O

obmiero obOpa3oBaHusi ¢ ydu€tom oOmmx TpeboBanuii CraHmapra W cnenM(UKH H3ydaeMbIX

npeaMETOB, BXOAAIMMUX B COCTaB IPCIAMCTHBIX 06HaCTCI71, JOJIXKHBI obecrieunBaTh yCHIeurHoe

oOyueHue Ha cleAyIolIel cTymeHu o01ero oopa3oBaHusl.

5. Coaep:xxaHue TeM y4eOHOI0 peaMeTa.

du3uka u ([)u:mqeume METOAbI U3YYCHUS NMPUPOAbI

®dusnka — Hayka o npupoze. Habmonenue u onrcanue ¢pusndeckux sisnenuil. M3mepenue
¢u3nyeckux BeIMYMH. MexyHapoaHas cuctemMa enunull. Hayunslit Meton no3Hanus. Hayka u

TCXHHKA.

Mexannueckue siBjaenus. Kunemaruka

Mexanuyeckoe nBwxeHue. Tpaektopus. Ilytb — ckanspHas BenuuuHa. CKOpPOCTh —

BEKTOpHAas BEJIMYMHA. MOJylap BEKTOpa CKOPOCTU. PaBHOMEpHOE NpPSMOIMHENHOE IBUKCHHE.

OTHOCHUTENBHOCTh MEXaHUYECKOTO ABIKEHHS. ['pahuku 3aBUCUMOCTH IyTH U MOJIYJISI CKOPOCTH

OT BPpCMCHH IABUIKCHUA.



YckopeHne — BEKTOpHas BeJIM4YMHA. PaBHOYCKOpEHHOE MPSMOJMHEWHOE IBH)KECHUE.
I'padukn 3aBucMMOCTH TYTH U MOIYJS CKOPOCTH PaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOIO
JNBUKEHMsI OT BPEMEHM  JIBIDKEHUS. PaBHOMEpHOE  JBIKEHHE 10  OKPY>KHOCTH.
LlenTpocTpeMuUTENBHOE YCKOPEHHUE.

JAunamuka

HNuepuusa. Uueprrocts Tein. Ilepseiii 3akoH Herorona. B3aumopencrteue ten. Macca —
ckansgpHas BenuuuHa. I[lnotHOCTh BemecTtBa. Cuina—BeKTOpHas BeJIMYuMHA. BTOpoil 3akoH
Hetorona. Tpetuii 3akoH HeroToHa. J[BUXKEHHE U CUITBI.

Cuna ynpyroctu. Cuna tpenus. Cuna TSXKECTH. 3aKOH BCEMUPHOro TAroteHus. LleHTp
TSKECTH.

Hasnenne. Atmocheproe nasienue. 3akon [lackans. 3akon Apxumena. Y CIIOBUE TUIaBaHUS
TEJL.

YcnoBus paBHOBecHs TBEPAOIO Tea.

3aKOHBI COXpaHeHHMs HMIIYJIbCA H MeXaHH4eCKOoH dHepruu.MexaHn4ecKue KojeO0aHus
U BOJIHBI

Nmnynbe. 3akoH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHHE.

Kunernueckas sneprus. Pabota. [lorenuunanbaast sHeprus. MomHOCTh. 3aKOH COXpaHEHUS
Mexannyeckor sHepruu. IIpocteie Mexanusmsbl. Koaddurmument nonesnoro nericreus (KIIJ).
Bo300HOBIsIEMbIE HICTOUYHUKH SHEPTUU.

Mexanndeckue KojeOanus. PeszoHanc. MexaHHYECKHE BOJIHEI. 3BYK Hcnonp3oBaHue
KoJIeOaHul B TEXHUKE.

Crpoenne u CBOMCTBA BelleCTBA

Ctpoenne BemecTBa. ONbITHI, JOKa3bIBAIONIME ATOMHOE CTPOEHHME BElIECTBA. TerioBoe
JBIDKEHUE W B3aMMOJICHCTBHE YACTHIl BEIIECTBA. ATrperaTHble COCTOSTHUS BemiecTBa. CBOMCTBa
ra3oB, )KMJIKOCTEW U TBEPABIX TEJL.

TenioBble sIBJICHUS

TennoBoe paBHOBecue. TemmepaTypa. BHyTpenuss sHeprus. PaGora u Ttemonepenaua.
Buner temnonepenaun. KomumuectBo Teruorsl. McenapeHne u  koHzaeHcauus. KumneHwe.
BnaxsocTts Boznyxa. IlnaBnenue u kpuctaimsanusa. 3aKOH COXPAHEHHUS DHEPIMM B TEIUIOBBIX
mpoueccax.

[IpeoOpazoBanuss oSHepruu B TemoBblx MammHax. KIIJ[ TemmoBod — MaliuHbL
DKoJoru4eckue npooaemMbl TETIOIHEPTETUKH.



DJIeKTpUYeCKUe sIBJICHUS

DneKkTpu3anus Tejl. ODIEeKTpUYECKU 3apsi. J(Ba BHIa 3JIEKTPUUECKUX 3aps/ioB. 3aKOH
COXpPAHEHHUs JJIEKTPUUECKOro 3apsjaa. Onekrpuuyeckoe mnoie. Hampsbxenue. KonaeHcatop.
DHeprus MEeKTPUYECKOr0 MOJS.

[MocTostHubI  anekTpuueckuit ToK. Cuna ToKa. DJIEKTPUYECKOE COMPOTUBIICHUE.
DneKkTpuyeckoe HampsikeHue. [[poBoOAHUKHY, AUAIEKTPUKH U MOJIYNPOBOJAHUKHU. 3akoH Oma Jist
ydacTKa dJIeKTpruueckoi memnu. PaboTa u MOIIHOCTH AJIEKTpUYECKOro Toka. 3akoH Jxoynsa —
Jlenma. [IpaBuna 6e30macHOCTH MPH padoTe C HICTOYHUKAMHU 3JIEKTPHUECKOr0 TOKA.

MaraurHble IBJICeHUA

TlocTosiHHBIE MarHuThl. B3auMoaercTBUe MAarHUTOB. MardHuTHoe mojie. MardutHoe moJie
TOKa. J[eliCTBHE MarHMTHOIO MOJIsI HAa MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb IOCTOSIHHOTO TOKA.
DneKTpOMarHuTHasE HHAYKIHS. DiekTporeHeparop. Tpanchopmarop.
DJIeKTPOMATHUTHBbIE KOJIe0aHUS U BOJIHBI

DJeKTpOMarHUTHbIE KoJeOaHus. DIIeKTPOMAarHUTHBIE BOJHBI. BiMsHUE 3JI€eKTPOMarHUTHBIX
U3JIy4CHUH HA )KUBBIE OPTaHU3MBI.

HpI/IHHI/IHLI PaaroCBA3HU U TCIICBUICHHA.

CBeT — snekTpoMarHuTHas BosHa. [IpsiMonuHeitHoe pacripocTpaHeHue cBera. OTpaxeHue
u npenomiieHne cpeta. [lnockoe 3epkano. JInu3el. DOKyCcHOE pacCTOSHUE U ONTUYECKAs] CHUJIA
muH3bl. OnTHdeckue mpubopsl. Jlucnepcus crera.

KBanroBbIe ABJICeHUA

Crtpoenue atoma. [Inanerapnas mozaens aroma. KBantoBeie nocrynatsl bopa. Jluneituarsie
cnekTpbl. AtomHOE s7ipo. CocTaB aToMHOTO sinpa. SnepHsie cuibl. Jledekt macc. DHEprusi CBsI3u
aTOMHBIX saep. PagunoakTuBHOCTB. MeTOAbl pErHCTpalvM SAACPHBIX H3JIyd4eHUH. SlnepHble
peakuuu. SnepHslii peakrop. TepMosiiepHbIe peaKIHy.

BnusiHue pajnoakTHBHBIX M3TYYCHHUH Ha KHUBBIE OPTaHU3MBL. DKOJOTHUYECKUE TPOOIIEMBI,
BO3HHMKAIOIIKE IIPU UCITOJIB30BAHUN ATOMHBIX JJIEKTPOCTAHLIUMN.

CrtpoeHnue u 3BoI0Us BeesieHHoii

I'eonenTprueckas U requoLEeHTpUYECKas cucTeMbl Mupa. dOusnyeckas npupoia HeOSCHBIX
ten Conneunour cucrtemsl. [Ipoucxoxnenue ConneuHoil cuctembl. ®dusmyeckas npuposa
Counia u 38€31. Ctpoenue Beenennoit. OBomonus BeeneHHOM.

6. TemaTnyeckoe NJAHHPOBAHUE.
7 KJacc.



KoaunuyecTBo

KoaugecTBo
Iouay- KonunuyectBo KOHTPOJIb-
Coaep:xaHue NporpaMmmbl JIaDOpaToOpHBI
roaue 4acoB HBIX padoT u
X pador
324€TOB

1 BBenenue. 4 1 -
IlepBoHa4yajibHBIC CBEACHUS O 6 1 1
CTPOEHUH BelecTBa.

B3aumMopeiicTBue TeJI.
21 6 1+2

2 JlaBjeHue TBepPABIX TeJl, AKUIAKOCTEH 25 2 1+2
M ra3osB.

14 2 1+1

Pabora u MomIHOCTB. JHeprus.
HTtoro 70 12 4+5
8 kiace.
KoaugecTBo
KoangecTBo
MMony- KoaunuectBo KOHTPOJIb-
Coaep:xaHnue NporpaMmbl JIaDoOpaTopHbI
roaue 4acoB HBIX padoT H
X pabort
324€TOB

1 TenioBLIe IBJICHUS. 24 4 1+2
DilIeKTpuYecKHe sIBJICHUS. 12 - -

2 DJleKTpUYecKHe sIBJICHHU. 14 5 1+1
DJIeKTPOMATHUTHBIE SIBJICHHS. 8 2 1+1
CBeTOBLIE IBJICHHS. 14 3 1+1

HTtoro 72 14 4+5

9 kJjacc.




KounyecTBo
KouunuyecTBo
Iouay- KonunuyectBo KOHTPOJIb-
Coaep:xaHue NporpaMmal JIaDOpaToOpHBI
roaue 4acoB HBIX padoT u
X pador
3a4€TOB
1 3aKoHbI B3auMoAelCTBUS U 26 2 1+1
JABUKEHUSI TeJ
6 2 -
MexaHuyeckue KoJie0aHusI U BOJTHBI.
3BYyK.
2 Mexanu4yeckue Kojae0aHUs U BOJHBI. 6 - 1+1
3BYyK.
15 2 1
DJIEKTPOMATHUTHOE I0JIE.
12 4 1
CTpoeHue aToMa M ATOMHOIO siipa. 6
Crtpoenue u 3Bosonus BeeseHHoM.
Hroro 71 10 4+2

7. Tlnanupyemble pe3yJibTaThl H3yUeHUs] y4eOHOr 0 mpeaMeTa.

IlnanupyemMble pe3yJibTaTbhl M3YYE€HUs Kypca (PM3MKH NpeACTaBJIeHbl Ha ABYX YPOBHAX:
0230BOM U NMOBBIIIEHHOM (MPONUCAHHOM KYPCHBOM)

[lo okoHwanumm 9 xKmacca MpeAIoNaraeTcsi JJOCTIDKCHHE OOYYalOIIMMHCS YPOBHS
00pa30BaHHOCTM W JUYHOCTHOM  3peNoCTH,  COOTBETCTByromux  DenepanbHOMY
00pa3oBaTeIbHOMY CTaH/IAPTY, YTO MO3BOJHUT O0YYAIOIIMMCS YCIICIIHO CAATh OCYIapCTBEHHYIO
(UTOroBYI0) arTecTalMi0 MU NpPoONTH colecepoBaHMe Npu mnocTymwieHun B 10 kimacc no
BBIOPAaHHOMY MPOQWIIO, JOCTHIHYTH COIHMAJIbHO 3HAYMMBIX pPE3YJbTaTOB B TBOPYECKOI
NESITESIIBHOCTH, CIIOCOOCTBYIOIINX (OPMUPOBAHUIO KAYECTB JIMYHOCTH, HEOOXOAMMBIX IS
YCIEITHOHM caMOopeann3aliH.

Mexannyeckue sIBJIeHUSA

BbInyCKHUK HAYYMTCSH

® pacno3HaBaTh MEXaHUYECKHE SIBICHUS U OOBSACHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUM
OCHOBHBIC CBOWMCTBA WIIH YCJIO0BUA TPOTCKAHUA ISTUX SIBJICHWI PAaBHOMCPHOC U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJieHHUe Tell, HEBECOMOCTb,
pPaBHOMEpPHOE BMXKEHUE IO OKPYKHOCTH, MHEPLHUS, B3aUMOJICUCTBHUE TeJ, Iepeaada
JaBJeHUs TBEPIBIMU TEIAMHU, KUAKOCTAMHU U ra3aMu, aTMoc(epHoe aBieHue, aBaHue
TEJI, paBHOBECHE TBEPHABIX Tel, KoJeOaTeNbHOE IBM)KEHUE, PE30HAHC, BOJIHOBOE
TBUKCHHE,

® OIIMCbIBATb U3YYCHHBIC CBOMCTBA TeJl 1 MEXaHUYECKHE SABJICHUS, UCIIOJIB3Ys q)HSI/I‘IeCKI/IC
BEJIMYMHBI: IYTh, CKOPOCTb, YCKOPEHHME, Macca Teja, IUIOTHOCTh BEIECTBa, CHUJIA,
JaBJICHUC, HUMITYJIBC TCIa, KHHETHYECKAaA OHEPTIUs, IIOTCHIOMAJIbHAsA OHEprus:,
MeXaHu4Yeckas pabora, MexaHuueckas MoiHocTh, KIIJ[ mpocroro MexaHwsma, cuia




TpPEeHHsI, aMIUIUTy/a, TEPHOJ M 4YacToTa KoyieOaHWH, UIMHA BOJHBI M CKOPOCTh €€
pacrpoCTpaHEeHHs; TIPU ONMUCAHWUW TPABUIBLHO TPAKTOBAaTh (PU3UUECKHN CMBICIT
WCIIOJIb3YEMBIX BEIIMYHMH, UX 0003HAYCHHS U €IUHUIIBI U3MEPEHUS, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BETUYMHY C IPYTUMU BETUINHAMU;

AHAJIU3UPOBATh CBOWMCTBA TEJ, MEXAHWYECKUE SBICHUS M TMPOLECCHI, HCHOIb3Ys
(bu3mdeckue 3aKOHBl M TPHUHIUIBI: 3aKOH COXPAHCHHs SHEPIHH, 3aKOH BCEMHPHOTO
TATOTEHMS, paBHoAecTBYromas cuia, I, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
uMnyiabca, 3akoH ['yka, 3akoH Ilackamsa, 3akoH Apxumena; NpU 3TOM pas3inyaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MATEeMAaTUICCKOE BBIPAKEHUE;

paznu4aTh OCHOBHBIEC MPU3HAKH M3YYCHHBIX (PU3UUECKIX MOJIETIeii: MaTepHalibHasl TOUKa,
MHEpLHAIbHAsA CUCTEMA OTCUETA;

pemarth 3aj1a4d, WCMONb3ys (U3MUYECKHE 3aKOHBI (3aKOH COXpaHEHHS JHEPrUH, 3aKOH
BCEMUPHOT'O TATOTEHUS, puHLUUN cynepno3uumu cui, I, II u III 3akonsr HeroToHA, 3aK0H
cOoXpaHeHMsI uMIyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GHopMylibl,
CBs3BIBANOIIME (PUBNYECKUE BETUYHMHBI (TIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela,
IUIOTHOCTh BENIECTBA, CHWJA, JABJIICHHE, HUMITYJIbC TeJla, KWHETHYECKas HHEPTUs,
NOTCHIMATbHAST DJHEPrusi, MexaHWueckas paboTa, MexaHudyeckas MomlrHocTh, KIIJ]
MPOCTOTO MEXaHU3Ma, CWUJIa TPEHHSI CKOJIbKECHMS, aMIUIMTyJa, MEepPHOJl M YacToTa
KoneOaHui, JJMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHHs): Ha OCHOBE aHAJIM3a
YCJIOBHS 3a7la4M BBIJCIATh (PU3MUECKUE BEIMYUHBI M (POPMYIBI, HEOOXOAUMBIE s €€
peLIeHUs, U TPOBOAUTD PACUETHI.

Bbll’lyCKHUK noOYUUm 603MOINHCHOCMb HAYUUMBCA?

UCNONb306AMb  3HAHUSL O MEXAHUYECKUX SGHCHUSX 6 HNOBCEOHeBHOU JICU3HU O.iA
obecneuenusi OezonacHocmu npu obpawenuu ¢ npudboOpamu U - MEXHUYECKUMU
yempoucmeamu, Onsi COXPAHEHUsl 300P08bs U COONI0OCHUST HOPM  IKOJIOSUHLECKO2O0
nogeoeHUs 8 OKpycaouel cpeoe;

npueooUmb  NpUMepbl  NPAKMUYECKO20  UCHONb306AHUA  QUIUYECKUX  3HAHULL O
MEXAHUYECKUX SGNCHUSX U QU3UYECKUX 3aKOHAX, UCHONb308AHUSL B0300HOGISEeMbIX
UCTMOYHUKOS dHepeuU; 9IKOJN02UYECKUX NOCIe0CMBUll UCCIe008aAHUL  KOCMUYECKO20
NPOCMpPaHcmea

Paziuyams  2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb BCeoOUUll
xapakmep @OYHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYecKoU dHepeul,
3aKOH COXPAHEHUsl UMNYIbCd, 3AKOH BCEMUPHO2O MSACOMEHUs) U 02PAHUYEHHOCHb
UCNONB3068AHUSL YACMHBIX 3aKOHO08 (3akoH I'yKa, 3akoH Apxumeda u op.);

npUémMam noucka u  QOpMyIuUpoSKu  OOKA3AMENbCME  blOBUHYMbIX —2UNome3 U
meopemu4eckux 6160008 HA OCHOBE IMNUPULECKU YCTNAHOBIEHHbIX (PaKmos;

HAaxo0umsv a0eK8amuylo NpeoNoNHCeHHOU 3a0ade Qu3uuecKylo Mooelb, paspeuams
npobnemy Ha OCHO8e UMEIWUXCS 3HAHULL NO MeXamuke ¢ UCHOIb308AHUEM
MamemMamuyeckoe0 —annapamd, OYeHUu8amv peaibHOCMb  NOMYYEHHO20 3HAYEeHUs
Gusuueckoll BenUUUHbL.

TenJyoBble ABJICHUSA

BbInyCKHUK HAYYMTCSH:

pacnio3HaBaTb TCIJIOBBIC ABJICHUA U OOBSCHITH, Ha OCHOBE NMCHOIIIUXCA 3HAaHUU
OCHOBHBIE CBOMCTBA WJIM YCIIOBHS NPOTEKAHUS 3TUX SABICHHNA: AUPPy3us, U3MECHEHUE
0o0béMa Ten mpu HarpeBaHWW (OXJTaXKIEHWUU), OOJbINAs CKUMACMOCTh Ta30B, Malas
C)KUMAEMOCTh JKUAKOCTEH H TBEPABIX TeN; TEIUIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJICHCAIIMS, TUTaBJICHHE, KPUCTATU3AIHs, KHIICHUE, BIAYKHOCTh BO3yXa, pa3jIHyHbIC
CHOCOOBI TETIONEPEIAuH;



OIMCHIBATh HM3YYCHHBIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIONB3YS (PHU3HUECKUE
BEJIMYMHBL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS DJHEPIHs, TEMIlepaTypa, YZIeJbHas
TETIOEMKOCTh BEILIECTBA, yJENIbHAS TEIUIOTa IUIABJICHUS U MapooOpa3oBaHus, yAeIbHAs
TEIUIOTa CrOPaHUs TOIUIMBA, KO3()(ULMEHT MOJE3HOro NEHCTBUS TEIJIOBOTO JIBUIaTels;
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIOIB3yEMBIX BEIMYUH, X
0003HAueHUs] U EIUHUIBI U3MEPEHMs, HAXOAUTh (HOPMYJbl, CBS3BIBAIOLIUE JAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMH BEITMYUHAMU;

AQHAJIM3UPOBATh CBOMCTBA TEJ, TEIUJIOBBIE SBJICHUS M IIPOLIECCHI, HUCIOIb3Ys 3aKOH
COXpaHEHMsI SHEpruM; pa3indaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHa M €ro
MaTE€MaTUYECKOE BBIPAKCHHUE,

pa3ianyaTh OCHOBHBIE IIPU3HAKU MOJIEJIEH CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX TEI;
pemars 3ajadd, MCIONb3ys 3aKOH COXPAaHEHUS DHEPrud B TEIUIOBBIX IIPOIECCaX,
(dopmyIbl, CBA3BIBarOMIME (PU3HUECKUE BEJIWYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
JHEprus, TEeMIIepaTypa, yHAeldbHAass TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTA
IUIaBJICHUSI U TapooOpa3oBaHMs, yAeIbHas TEIUIOTa CrOpaHusl TOIUIMBA, KO3(dduimeHt
NIOJIE3HOTO JEMCTBUS TEIUIOBOIO JIBUTATels): HAa OCHOBE aHajaM3a YCJIOBUS 3aJadd
BBIJICNATh (PU3UYECKHUE BEIWYMHBI W (OPMYIIBI, HEOOXOIUMBIE Al €€ peIIeHus, U
IIPOBOJUTH PACUETHI.

BblnyCKHllK nojtyuum 603MONHCHOCHIb HAYHUMBCA:

UCNONB3068AMb 3HAHUSL O MENJI0BbIX ABIEHUAX 68 NOBCEOHEeBHOU HCUSHU O/ obecnedenus
bezonacnocmu npu odpawjenuu ¢ npudOpamMu U MEXHUYECKUMU YCmpoUucmeamu, Ol
COXpaHenust 300P06bs U COONOOEHUSI HOPM IKOTOSUYECKO20 NOBEOEHUsI 8 OKpYIcaroujel
cpede; NpUBOOUMb NPUMEPbL  IKONOSUUECKUX HNOCIe0cmseuli pabomel Osucameneu
eHympenne2o ceopanusi ([{BC), meniosvix u cuoposniekmpocmanyuii;

npuU8oOUmMb NpuMepsbl NPAKMUYECKO20 UCHONb308ANHU PUIUYECKUX 3HAHUL O MEeNi06biX
ABNEHUSX,

Paziuuames  epaHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb BCeoduUlL
xapakmep @yHOAMEHMANbHBIX HUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs DHepeuu 6
MENI0BLIX NPOYECCcax) U 0SPAHUYEHHOCHb UCNONIL308AHUSL YACTHBIX 3AKOHO8,

npUémam noucka U  @QOpMyIuUposKu  O0OKA3AMeNbCME  BblOBUHYMbIX — 2Unomes U
meopemu4eckux 6b160008 HA OCHOBE IMNUPULECKU YCAHOBIEHHbIX PaKmMos,

HAX00Umv  A0eK8AMHYI0 NPEONIONCEHHOU 3a0ade Qu3U4ecKyro Mooelb, paspeuams
npobiemy Ha OCHO8e UMEIOWUXCSA 3HAHUL O MEeNio8blX ABNeHUAX C UCHOIb308AHUEM
MamemMamuyecko20 annapama U OYeHUsamv pedaibHOCMb NONYYEeHHO20 3HAYeHUs
@usuueckoll 6eIUUUHDL.

3J1eRTpuqec1me U MAarHuTHbIC SAIBJICHUSA

BbinycKHUK HAyYHTCS:

pacno3HaBaTh 3JIEKTPOMATHUTHBIE SIBJIEHUS U OOBSACHATH HA OCHOBE UMEIOIMXCS 3HAHUIN
OCHOBHBIE CBOMCTBA WJIHM YCJIOBUS TNPOTEKaHUS OSTUX SIBICHUN: DJJIEKTpHU3aLUs Tel,
B3aMMOJICIICTBUE 3aps0B, HarpeBaHWe IPOBOJHUKA C TOKOM, B3aUMOJEHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs MHAYKLUS, 1eHCTBHE MAarHUTHOIO IOJISl Ha MPOBOJHUK C
TOKOM, IPSIMOJMHENHOE pPacHpOCTPAHEHUE CBETa, OTPAKEHUE U IPEJIIOMIICHHE CBETa,
JUCTIEPCHUS CBETA;

ONMCBHIBATh H3YYEHHBIE CBOMCTBA Tel M DJIEKTPOMArHUTHBIE SBJICHUS, HCIOJIb3YS
(u3nyecKre BeTUUNHBI: FJIEKTPUUECKUH 3apsij, CUJla TOKA, SJIEKTPUUECKOE HampsHKeHUe,
JIEKTPUUYECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTHUBICHHME BelIeCcTBA, paboTa ToOKa,
MOITHOCTh TOKa, (POKYCHOE PACCTOSHUE M ONTHUYECKas CHJa JIMH3bI, MPH ONMUCAHHUU
IPaBUIBHO TPAKTOBATh (PU3MUYECKHH CMBICI UCIOIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U



eIVHHIIBI WU3MEPEHHUs; YKa3blBaTh (OPMYIBI, CBSI3BIBAIONIUNE JAaHHYIO (DHU3HUECKYIO
BCJIIMYMHY C JPYTHUMU BEJINYHNHAMU,

AHAJIM3UPOBATH CBOICTBa TCJI, JJICKTPOMAIrHUTHBIC ABJICHHUA W MPOLCCChI, UCIOJIL3YA
(u3nueckue 3aKOHBI: 3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsaa, 3akoH Owma ans
ydacTka 1enu, 3akoH J[xoynsa-JIeHna, 3ak0oH NpAMOJIMHERHOTIO PacIpPOCTPAHEHHS CBETA,
3aKOH OTpPa)XCHMsI CBETA, 3aKOH IPEJIOMIJICHHUSI CBETA; MPU 3TOM pa3inyaTh CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U €T0 MAaTEMAaTHYECKOE BHIPAKEHUE;

pelaTth 3a/a4yu, UCIONb3Ys (pu3nueckue 3akoHbI (3akoH OMa [ yyacTKa IENH, 3aKOH
Hxoyns—IJleHna, 3aK0OH TPSIMOJIMHEMHOTO PacpOCTPAHEHUsI CBETA, 3aKOH OTPAKCHUS
CBETa, 3aKOH TPEJIOMJICHHS CBETa) U (POPMYIIBI, CBA3BIBAIONINE (PU3UUECKUE BEITHMUUHBI
(cunma ToKa, INEKTPUYECKOE HANpPsSHKEHHE, JIEKTPUUYECKOE COIMPOTUBJICHHE, YAEIHHOE
COIIPOTHBIIEHUE BEIIECTBA, padoTa TOKA, MOUIHOCTh TOKa, (OKYCHOE pPACCTOSHUE WU
ONTHYeCKas CHujia JUH3bI, (GOpMyJbl pacuyéTa AJIEKTPUUYECKOTO COMPOTUBICHUS MPU
MOCJICAOBATCIIbBHOM W MapalJICJIbHOM COCOAUHCHUU HpOBO,Z[HI/IKOB); Ha OCHOBE€ aHaJIu3a
YCIIOBUS 3a7a4d BBIICHATH (pU3Mueckue BeIMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €&
peleHus, ¥ IPOBOJUTD PACUETHI.

Bbll’lyCKHuK ROYUUM 603MOINHCHOCMb HAYUUMBCA?

UCNONBL306aMb 3HAHUS 00 2NEKMPOMACHUMHBIX S61EeHUAX 8 NOBCEOHEGHOU HCUZHU OJs
obecneyenusi beszonacHocmu npu obpawjenuu ¢ npudbopamu U - MexHudecKumu
yempoucmeamu, Oasi COXPAHEHUs. 300P08bs U COONI0OEeHUs HOPM IKOJIOSULECKO20
noseodeHUsl 6 OKpydcaroujeli cpeoe;

npueoouUmb  NpuUMepbl  NPAKMUYECKO20  UCHONb308AHUA  QUIUYECKUX  3HAHUL O
NEeKMPOMACHUMHDBIX ABLEHUSX,

pasiuuames  2paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuUli
xapakmep QyHOAMeHmMANbHbIX 3AKOHO8 (3AKOH COXPAHeHUs 2NeKMPU4ecKoeo 3apaoa) u
02PAHUYEeHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3akoH Oma 0nsa yuyacmka yenu,
saxon /icoyns—Jlenya u op.);

npuémam nocmpoenus: puzuieckux mooenel, Noucka u GopmyIuposKU 0oKa3amenbCme
8bIOBUHYMBIX ~ 2UNOMe3 U  Meopemuyeckux 6bl80008 HA OCHOBE  IMNUPUYECKU
VCMAHOBIEHHbIX (hakmos,;

HAXo0umv A0eK8aAmuy0 NpPeOdNloNCEHHOU 3a0ade u3uuecKyro Mooelb, pa3peuams
npoonemMy Ha OCHO8e UMENWUXCA 3HAHUU 00 21eKMPOMACHUMHBIX ABIEHUAX C
UCNONIL30BAHUEM MAMEMAMUYEeCKO20 annapama u OYyeHUsamy peaibHOCMsb NOJYYEeHHO20
3HaueHUus uzuYecKol 6eIUIUHbL.

KBaHToOBBIE AABJIEHUA

BbinycKHHMK HAy4YUTCS:

pacrio3HaBaTb KBAHTOBBIC ABJICHUSA U OG’[)SICHSITB Ha OCHOBE HMCHOIIUXCA 3HAHUU
OCHOBHBIC CBOWCTBA WJIM YCIIOBHS TPOTEKAHWsS OSTUX SIBICHHWN: ECTECTBECHHAs W
HNCKYCCTBCHHAA paJUOAKTHBHOCTb, BOSHUKHOBCHUC JIMHENYaTOr 0 CIICKTpPa U3JIYYCHUA,
OMKCHIBATh HW3YYCHHbIE KBAHTOBbIC SBICHUS, WCHONB3YS (PU3NYECKHe BEITHMYUHBI:
CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa, MEPHOJ
noJrypacraja; npu ONMCaHUM MIPABUIBHO TPAKTOBATH (PU3UUECKUIN CMBICIT HCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHS M CIUHUIIBI U3MEPEHUS; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JAHHYI0O (U3MYECKYI0O BEJIUYMHY C JAPYTUMH BEJIMYMHAMM, BBIYHCIATH 3HAUCHHE
(hbU3MYeCcCKON BETUIHNHBL;

AHAJIU3UPOBATE KBAHTOBBLIC ABJICHHWA, HWCIIOJIbB3YA (1)I/I3I/II-I€CKI/I€ 3aKOHBI M IOCTYJIAThI:
3aKOH COXPaHEHHUs DHEPTruu, 3aKOH COXPAHEHHUS OJJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCJA, 3aKOHOMEPHOCTH W3JIYYCHUS W TIOTJIONICHHS CBETa
aTOMOM;



® pa3IMYaTh OCHOBHBIE IIPU3HAKU IUIAHETAPHOM MOJEIM aTOMa, HYKJIOHHOM MOJEIU
aTOMHOTI0 S7pa;

e T[PUBOJWUTH MPHUMEPHl NPOSBICHUS B MPHUPOAE MU MPAKTUYECKOIO MCIOJb30BAHUS
PaaOaKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKLIUN, TMHENYATHIX CIIEKTPOB.

BoinyckHuk noiyuum 603mMo0icHOCHb HAYUUMbCA:

®  UCNONB308AMb NOJYYEHHblE 3HAHUSL 6 HNOBCEOHEeBHOU JICUSHU NpU  00paujeHuu ¢
npubopamu (Cuemyux UOHUSUPYIOWUX Yacmuy, 0o3umemp), OJisk COXPAHEHUs1 300P06bsL U
COONI00eHUsL HOPM IKOTIO2ULECKO20 NOBEOEHUs 8 OKpYHcalowel cpeoe;

®  COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX 0ep ¢ 0epheKmom Maccol,

®  1puUBOOUMb NpUMEPbl GIUAHUA PAOUOAKIMUBHBIX UZIVUEHULl HA JHCUBbIE OP2AHUBMBL,
NOHUMAMb NPUHYUN OeliCEUsL 003UMEempPd,

®  NOHUMAmMb 3IKONO2UYECKUE NPOOIeMbl, BOZHUKAIOWUE NPU UCNOTAb308AHUU AMOMHBLX
INEKMPOCMAHYUU, U NYMU peulenus Mux npoonem, NepcneKmubbl UCNONb308AHUSL
VAPABIAEMO20 MEPMOSOEPHO20 CUHMES.

DJieMeHThI AaCTPOHOMMHU
BhInycKHUK HAYYUTCS:

® pasnuy4aTh OCHOBHBIC NMPU3HAKH CYTOYHOTO BpalleHus 3BE3IHOTO HeOa, ABrkeHus JIyHbl,
ConHIla ¥ IaHET OTHOCHUTEIIBHO 3BE3;

® [OHUMATh PA3TUUUS MEXKAY IeJTUOLIEHTPUUECKON U TeOIIEHTPUIECKON CUCTEMaMH MHUPA.
BoinyckHuk nojiyuum 603mMO0MCHOCHLb HAYUUMBCA:

®  YKaszvleamsv oOWUe CEOUCMEA U OMAUYUSL NIAHEM 3eMHOUSPYNNbl U NIAHem-2USaHNO08,
manvix men ConnHeyHotl cucmemvl U OOILUWUX NAAHEM, NOIb308AMbCS KAPMOU 36E30H020
Hebanpu HabAOOEeHUAX 36E30H020 Heba,

® pasziuuams  OCHOBHblE — XAPAKMEPUCMUKU 38630  (pasmep,yeem, memnepamypa),
COOMHOCUMb YBem 38e30bl C €€ memMnepamypotl;

® pasznuuame cunomesvl 0 npoucxodrcoenuu ConHeuHou cucmemol.

O01mme MoAX0abI K OlleHKe Y4eOHbIX JOCTHKEHUI ydyammxcs no gpusnke

OHeHKa YCTHBIX OTBETOB yYalllUXCH.

Quenka 5 CTaBUTCS B TOM CIIydae, €CIM Yy4alluilcs MOKa3blBa€T BEPHOE INOHUMaHHE
(U3NYEeCKON CYIIHOCTH paccMaTpUBAEMbIX SBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpPHUH,
Ja€T TOYHOE ONPEICIICHUE M HCTOJKOBAaHUE OCHOBHBIX IOHITHM M 3aKOHOB, TEOPHii, a TaKXKe
[IPaBUJIBHOE OIpEJCICHNEe (PU3MUECKUX BEIMYMH, UX E€IUHHULl U CII0OCOOOB H3MEPEHHS;
MPaBWJIbHO BBIMIOJIHSAET YEPTEKU, CXEMbl U TpaUKU; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIIPOBOXkAAET paccKka3 HOBBIMU IIPUMEPAMHM, YMEET IPUMEHSATh 3HAHUS B HOBOW CUTYallUH IIPU
BBIIIOJIHEHUH NMPAKTUYECKUX 3a[JaHUI; MOXKET YCTaHABJIMBATH CBSA3b MEXKY U3Y4aeMbIM U paHee
U3YYEHHBIM MaTepUasioM I0 Kypcy (GU3UKH, a TAKKE C MAaTEPHAJIOM YCBOCHHBIM IIPU M3yYEHUU
JIPYTUX TIPEIMETOB.

Ouenka 4 cTaBUTCA B TOM CiIydae, €CIM OTBET YUYEHHUKA YIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0€3 MCIIOJIb30BaHMs COOCTBEHHOIO IUIaHA, HOBBIX
MpUMepoB, 0e3 MPUMEHEHHs 3HaHWW B HOBOM CHUTYyallMH, 0€3 HCIIOJIb30BaHUS CBS3E€H C paHee



U3YYEHHBIM MaTepualoM, YCBOCHHBIM MpPHU HM3YyYEHHUU JPYTUX IPEeIMETOB; €CIU Yydyalluics
JOMYCTHIJI OJTHY OIIMOKY MJIM He 0oJiee ABYX HEJJOYETOB M MOKET HCIPABUTh MX CAMOCTOSATEIILHO
WK ¢ HEOOJIBIION MOMOILBIO YUUTEJIS.

Quenka 3 cTaBUTCS B TOM Clly4ae, €CIH y4allluWCs MPaBUIIbHO MOHUMAET (PU3UUYECKYIO
CYILIHOCTh paccMaTpUBAaEMbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSI OTEIIbHbIE
mpoOensl B YCBOSHHH BOIPOCOB Kypca (U3WKH; HE TPEMSTCTBYET AalIbHEHIIEMY YCBOCHHUIO
MPOrpaMMHOTO MaTepuaia, yMeeT MPUMEHSTh MOJTYYCHHBIE 3HAHUS TPH PEIICHUU MPOCTHIX
3a/1a4 C UCIOJIB30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSAETCS MPH PEIICHUH 3a7a4, TPEOYIOIMUX
npeoOpa3oBaHus HEKOTOPBIX (GOpMyH; TOMYCTHII He Ooyiee OAHON rpyOooOd M OAHON HErpyOoi
omnoOKu, He 6oJiee IBYX-TpeX HErpyObIX HEJOUETOB.

Quenka 2 CTaBUTCA B TOM Clly4ae, €CJIM y4alllUiCs HE OBJIA/Ie]l OCHOBHBIMH 3HAHUSIMU B
COOTBETCTBUM C TPEOOBAHUSAMU M JOMYCTHI OOJbIIE OMMUOOK U HEIOYETOB, YeM HEOOXOIUMO
IUI OLICHKH 3.

OZBHKCI 1 cTaBUTCS B TOM cjIydac, C€CJIM YYCHHUK HC MOXCT OTBCTUTbL HU Ha OAWH U3
TIOCTAaBJICHHBIX BOIIPOCOB.

OuneHkKka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OI_/{eHKa 5 craBuTCH 3a pa60Ty, BBIITIOJIHCHHYIO ITIOJTHOCTBIO 0e3 omuooK U HEO0YCTOB.

Oyenka 4 craBuTCS 3a paboTy, BBITOJHEHHYIO MOJIHOCTBIO, HO MPH HAJIMYUU HE Oojee
OJTHOM OIMOKM M OHOTO HeZo4eTa, He OoJiee TpeX Hel0UeTOB.

Oyenka 3 ctaBUTCS 3a pabOTy, BBHITIOJIHEHHYIO Ha 2/3 Bceil pabOTHI MPaBHIBHO WU MIPH
JIONyIIeHUH He Oojee oaHOM rpyOoil ommOku, He Oojee Tpex HEerpyObIX OIIMOOK, OJHOM
HerpyOoii OIIMOKK U TPEeX HEJA0YETOB, TP HATMYUH YETHIPEX-TISITH HEJJOYETOB.

Quenka 2 crtaBuUTCsS 3a pabOTy, B KOTOPOH YHUCIO OIMIMOOK M HEJO0YETOB IPEBBICHIIO
HOPMY JIJISl OLIEHKH 3 HIJTH MPaBHIJIBHO BBIMOJIHEHO MeHee 2/3 paOoThl.

QOuenka 1 ctaBuTCS 32 pabOTY, HEBBIMOJIHEHHYIO COBCEM WJIM BBIMOJIHEHHYIO C IPyOBIMU
OILIMOKAaMH B 3aJaHUAX.

Ouenka jadopaTopHbIX padoT.

Oyenka 5 CTaBUTCS B TOM CITydae, €CIIU yJalHiCs BBITOJHWI paboTy B MOJTHOM 00BbeMe
C COONIOZICHHEM HEOOXOJUMOM TOCIIEAOBATEIFHOCTH TPOBEJCHHUS ONBITOB M W3MEPCHHIA;
CaMOCTOSITEIbHO W pPAlMOHAJIbHO MOHTHpPYET Heo0Xoaumoe OoO0OpyJOBaHUE; BCE OIBITHI
NPOBOAMT B YCIOBHAX M PEXHUMax, 00ECICUMBAIONINX TOIYYCHUE MPABHIBHBIX PE3YJIBTaTOB M
BBIBOJIOB; COOJIIO/IaeT TpeOoBaHUs MpaBUi 0€30MacHOro TpyAa; B OTYETE MPAaBHIBHO U



AKKYpPAaTHO BBIIIOJIHACT BCE 3allUCH, Ta6J'II/II_II:>I, PUCYHKH, UYCPTCIKHU, Fpa(l)I/IKI/I, BBIYUCJICHUA,
IIpaBHUJIbHO BBIINIOJHACT aHaJIUu3 l'IOl"peH_IHOCTeI\/’I.

QOuenka 4 cTaBUTCS B TOM ClIydae, €ClId YYalUics BBIMTOIHUI PaboTy B COOTBETCTBUU C
TpeOOBAHUSAMH K OILICHKE 5, HO IONMYCTHJI JIBa-TPH HEJ04UeTa, HEe 00Jiee OTHON HErpyOoil ONTMOKH
M OJHOIr'0 HEJOYETA.

Ouenka 3 CTaBUTCS B TOM Ciydae, €ClI YYalluiics BBIMOTHII paboTy HE MOJHOCTHIO, HO
00BEM BBIMOJHEHHON YacTH TaKOB, YTO IO3BOJISIET IOJYYHUTh IPABWIbHBIE PE3YJIbTaThl U
BBIBOJIBI, €CJTU B XOI€ TIPOBEICHUS OIBITA M H3MEPEHUN OBLIN JOMYIICHBI OIIHOKH.

Oyenka 2 CTaBUTCS B TOM Cllydae, €CJIM YYallHiics BBIMOJHWI paboTy HE MOJHOCTBHIO U
00BbEM BBIMOJIHEHHOW pPAa0OThl HE MO3BOJSIET CHAENaTh IPABUIIbHBIC BBIBOJIbI, BBIUMCIICHUS;
HaOJII0JICHNs] IPOBOJWIINCH HEMTPABUIIBHO.

Oyenka 1 cTaBUTCS B TOM Clly4ae, €CIM yJallHiCsl COBCEM HE BBIIOJIHUI PaboTYy.

Bo Bcex ciydasx olieHKa CHIKAETCS, €CIIM yJaluiics He co0roaan TpeOoBaHUM paBul
6€30I1acHOro TpyAa.

Ilepeuens omubox

I. 'pyObie ommdxn

1. Hesnanue ompeneneHUi OCHOBHBIX TIOHSATHH, 3aKOHOB, TMPaBHJ, TOJOKEHUHN
TEOpUH,pOpMYJI, OOIICTIPUHATHIX CHMBOJIOB, 0003HA4YCHUS (DH3UYCCKUX BEIHYUH,
e AMHUIYH3MEPECHHUS.

Heymenwne BBIICTSATH B OTBETE TJIABHOE.

3. Heymenue mnpuMeHSATh 3HaHUS U1 pEMICHUS 3a7ad W OOBSICHEHHS (PHU3NIECKHUX
SIBIICHUH;HENIPABWIILHO ~ C(OOPMYJIMPOBAHHBIE BOIPOCHI, 3aJaHUS WM HEBEPHBIC
00BSICHEHUS XOJa UX PeIlIeHus, HE3HAHUE MPUEMOB PELICHHs 3a]]a4, aHATOITMYHBIX PaHee
PEIICHHBIM B KJIacCe; OIIMOKH, ITOKA3bIBAIOIIUE HENPABHILHOEC TOHUMAHUE YCIIOBHS
3a/1a4¥l WU HeTPABUIILHOE UCTOJIKOBAHUE PEIICHHS.

HeymeHne 9uTaTh U CTPOUTH TPAQUKU ¥ MPUHITUITHATHLHBIC CXEMBI

Heymenue MOJITOTOBUTH K pabore YCTAaHOBKY WIH nabopaTopHoe
000pyI0BaHKE,TPOBECTHU OIBIT, HEOOXOIUMBIC PACUETHI WIIM HUCIIOIH30BATh TOJYICHHBIC
JaHHBIC JJIs1 BEIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K TA0OPAaTOPHOMY O0OPYAOBAHUIO U U3MEPHUTEIILHBIMIIPUOOpAM.
Heymenune onpenenuts moka3zaHus U3MEPUTEIBLHOTO MpUOopa.

8. Hapymenue TpeGoBaHuii mpaBUII 6€30MIACHOTO TPY/a IPH BHIMIOJIHEHUH SKCIIEPHUMEHTA.

N
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I1. HerpyoObie ommoxu.

1. Herounoctu ¢GopMyIHpPOBOK, OINpPEEICHUH, 3aKOHOB, TEOPUH, BHI3BAHHBIX HETOJIHOTOM
OTBETAa OCHOBHBIX IIPU3HAKOB ompezaensieMoro MoHATus. OmuOKM, BbI3BaHHBIE
HECOOJIIOZICHUEM YCJIOBHM MPOBEACHUS OIBITA HITH M3MEPEHHIA.

2. Ommbku B YCIOBHBIX  OOO3HAUeHWSX  HA  MPUHLMIHAIBHBIX  CXeMaXx,
HETOYHOCTUYEPTEkKEH, TPaUKOB, CXEM.



3.
4.

[Ipomyck miim HETOUYHOE HANMCAaHUE HAUMEHOBAHUM €MHUL PU3UUECKUX BETHYUH.
HepaunonanbHbIil BBIOOp X0Aa pELICHHUS.

III. HexoueTnl.

1.

ok w

HepanmonanbHble 3anUCH MPU BBIYUCICHUSAX, HEPAIIMOHATIbHBIE TPUEMbI BBIYHCIICHUN,
npeoOpa3oBaHUi U pelIeHUs 3a/1ay.

Apudmernueckue OMMUOKKM B  BBIUUCICHHSX, €CIM OTH OMMOKK Tpydo He
HCKKAIOTPEATBHOCTh MTOJIYIEHHOTO Pe3yiIbTaTa.

OTtnenpHBIC OTPEIIHOCTH B (POPMYITHPOBKE BOIPOCA MM OTBETA.

HebpexHoe BbINOIHEHNE 3aMKCel, YepTexKeH, cXeM, TpaUKOB.

Opdorpaduueckre 1 MyHKTYaIllHOHHBIE OMIUOKH.



8. MarepuajibHO-TeXHHYECKOe ofecrevueHne 06pa3oBaTeILHOIO MpoIecca.

B mxome wumeercs  kabuHeT ¢u3uku. I[loMmemenue kaOuHeTaDU3UKH  yIOBJICTBOPSICT
TpeOoBaHUSIM JieHCTBYOIUX CaHUTAPHO-3THICMHOJIOTHYSCKHX TPaBWI W HOPMATHBOB
(CanlluH 2.4.2. 178-02). IlomemeHus OCHAIEHBI THUIIOBBIM OOOPYIOBAaHHWEM, B TOM YHCIIE
TEXHUYECKUMHU CPEICTBAMU OOy4YeHHs, YKa3aHHBIM B HACTOSIIMX TPEOOBAHMAX, a TaKKe
CHEIUAIM3UPOBAHHON yueOHON MeOenblo.

OoOopynoBanue u npudOpPHI.

Homenknarypa y4yeOHOro o0OpynoBaHHs 1O (U3MKE OINpeneNiseTcss CTaHAapTaMu
¢usnyeckoro o0OpazoBaHMsA, MUHHUMYMOM COJAEp)KaHUS Yyd4eOHOro MaTepuana, Oa3uCHOMN
nporpammoii obmiero oOpasoBaHus. JlaboparopHoe H JIEMOHCTpAIlMOHHOE 00OpyIOBaHKE
ykazaHo B Ilepeune yueOHOTO o0OOpymoOBaHHS 1O (u3KMKe s 001Ie00pa30BATEIHHBIX
yupex e PO.

JlJis TOCTaHOBKHM JIEMOHCTPAIMA TOCTATOYHO OIHOTO JK3EMIUIIpa 00OPYIOBAHHS, IS
(poHTaNBHBIX Ta0OPATOPHBIX PabOT HE MEHEe OAHOr0 KOMIUIEKTa OOOpYIOBaHUS HA JBOMX
yUaIIIXCS.

Y4eOHo-MeTOoANYECKOE O0ecniedeHne y4eOHOoro npeamera

YMK «@uzuxay 7 kiacc.

=

®dwusuka. 7 kiacc. A.B. [lepeimkun — M.: IIpoda, 2017.

2. CoOopnuk 3ama4 1o ¢usuke st 7-9 KmaccoB o0Iieo0pa3oBaTenbHbIX yupexkaeHuid. B. 1.
Jlykamuk, B.M. Meiinep, E.B. UBanosa — [Ipocsemienue, 2015.

®usuka. Tectnl. 7 kiace. T.A. Xannanosa; H.K. Xannanos.

®usuka. Jlunakruueckue matepuansl. 7 kiacc. A.E. Mapon; A.E. Mapoun

®uzuka. COopHUK BOMpocoB U 3aaad. 7-9 kimacc. A.E. Mapon; C.B. Ilo3oiickuii; E.A.
Mapon

6. DIeKTpOHHOE MPUIIOKEHHUE K YUCOHHUKY.

ok w

YMK « Quzuxkay 8 knacc.

=

®usuka. 8 knacc. A.B. [lepsiukun — M.: [Ipoda, 2018.

2. CoOopnuk 3ama4 1o ¢pusmke st 7-9 KiraccoB o0Ieo0pa3oBaTeNbHbIX yupexkaenuii. B. 1.
Jlykammk, B.M. Meiinep, E.B. lBanosa — IIpocsemenne, 2015.

®usuka. Tectnl. 8 kitace. T.A. Xannanosa; H.K. XannaHos.

4. DJeKTpOHHOE NPUII0KEHUE K YISOHHKY.

w

YMK «@uzuxay 9 knacc.

1. ®wuswmka. 9 kmacce. A.B. Ilepeimmkun; E.M. I'yrauk — M.: Ipoda, 2019.



w

COopHuk 3anad o ¢usuke ams 7-9 xkmaccoB o0meoOpazoBaTeNbHbIX yupexaeHuii. B.1.
Jlykammk, B.M. Meiinep, E.B. UBanosa — [Ipocsemenne, 2015.

®wusuka. Tectrl. 9 ximace. T.A. Xannanosa; H.K. XanHnaHos.

O®usuka. Junakruueckue matepuanisl. 9 kinacc. A.E. Mapon; A.E. Mapoun

Jlumepamypa 013 yuumens

OcHognas 1umepamypa

2.

3.

®dusuka. 7-9 knaccsl: paboune nporpaMmsl o yueoHukam A.B.

[eppimkuna, E.M.I'yrauk / aBT.-cocT. I'.I'. TemrokoBa. — Bonrorpazn: Yuurens, 2014. —
82 c.

Pa6ouast mporpamma o ¢usuke. 7 knace / Coct. T.H. Cepruenko. — M.: BAKO, 2014. —
48 c. — (Pabouune mporpammsi).

COopnuk 3amau no ¢puszuke 11t 7-9 kimaccoB 00meodpa3oBaTeIbHBIX yupexaenui. B.1.
Jlykamuk, B.M. Meiinep, E.B. lBanosa — [IpocBewmenue, 2015. — 224 c.

4. E.A. Mapon OmnopHble KOHCIEKThI U pa3HOypoBHeBbIe 3aaanus / E.A. Mapon — CaHKT-

5.

~

[etepOypr,-2007. — 88c.

l'omoa M.B. ®usuka 7 wmnacc. Kontponsusie pabotst 8 HOBOM dopmare. — M.:
«MuTtemnext-Lentp», 2012. — 88 ctp.

Mapon A.E. Konrtponbuble pabotel no ¢usuke: 7, 8, 9 wiu.: ku. nus yuurens / A.E.
Mapown, E.A. Mapon. — 7-e uza. — M.: IIpocsemenue, 2007. — 79 c.

duszuka 7 kimacc. Meroaunaeckoe nmocoodue k yueonuky Ilepsimkuaa A.B. ®T'OC, 2015.
[Tpomexxyrounas arrecranus. ®@uszuka 7 — 9 kmacc. ®I'OC.O.U. Jlebenesa, M.E.
I'ypeukas. -M.: BAKO, 2013.

ononnumenvuas anumepamypa

1.

[IpumepHass ocHOBHas mporpamMma oOpa3oBaTeldbHOro ydpexaeHus. OcHOBHas
mkosia/Coct./E.C.CaBunHoB. - M.: Ilpocsemenue, 2011 - 474 c.- (CtanaapTsl BTOPOTO
MTOKOJICHHUS])

Hannnosa I'.I1., demunosa M.IO., Mupomnaunuenko WN.I1., PoxnoB B.C. PernonansHbie
o0Opa3oBaTeNbHbIE TPOTPAMMBI:  COJEP)KAaHUE, CTPYKTypa, OJKCIEPTHU3a, YCIOBHS
peanmuzanuu. - M.: MMOO, 2010.- 96 c.

[Motamauk M.M. TpeGoBaHus K COBPEMEHHOMY Yypoky. Meroamueckoe mocobue.- M.:
[lenTp memaroruueckoro oopazoBanus, 2008.- C.41

Ouzuka 7 — 9 knaccel. TexHoornuyeckas Kapra U CIEHapUH yYpOKOB Pa3BUBAIOIIETO
o0y4eHusi, UHTErpUpOBaHHbIE Ypoku / aBT.-cocT. T.W. Jlomras, B.A. Ilomosa, B.H.
Cadponos, 3.B. XauarpsH. — Bonrorpan: Yaurens, 2015. — 125 c.

®uzuka. [TogpobHbIe oTBeTH Ha 3amanus [ A u pemeHne TUIOBBIX 3a7a4. 7 — 9 Kiacc.
Kacarkuna N.JI. ®ennkc, 2013.

3amaun mo ¢u3MKe ¢ MpUMepaMH pemieHus 3amad. 7 — 9 kmacc. 'empenmreiin J1.O.,
Kupuk JI.A., T'ensprar U.M. Unekca, 2013.

[IpenmeTHas nHenens ¢usukm B mkose. Kysnenosa JI.LH., HoBomokos H.II., Henamen
N.1O. ®ennkc, 2007.

Owusuka. [Inanupyemsie pe3ynpTaThl. CucTema 3afaHuii. 7 — 9 Kmaccel: mocobue s
yauTene oOmieoOpazoBar. opranm3amuii / [A.A. ®@aneesa, I'.I'. Huxudopor, M.IO.
Hemonosa, B.A. OpnoB]; mom pen. I'.C. Kosanésoit, O.b. JloruHoBoii. — M.:
[Ipocsemenue, 2014. — 160 c.



9. Metoauueckoe mnoprdonuo yuutens ¢usuku / aBT.-cocT. MN.IO. dommuuuena. —
Bonarorpan: Yuurens, 2013. — 193 c.

10. IMpenmetHbie onumnuanbl. 7 — 11 kmaccel. @usuka. / aBr.-coct. H.U. bapanosa [u ap.].
— Boarorpan: Yuurens, 2015. — 152 c.

Jumepamypa ona yuauwiuxcs

Jlumepamypa ons 7 knacca

1. ®wusuka. 7 xnacc. A.B. Ilepsimkun — M.: Jlpoda, 2017.

2. CoOopnuk 3ama4 1o ¢usuke st 7-9 kmaccoB o0Iieo0pa3oBaTenbHbIX yupexaeHuit. B. 1.
Jlykammk, B.M. Meiinep, E.B. UBanosa — [Ipocsemenue, 2015.

3. DNeKTpOHHOE MPUIIOKEHUE K YICOHUKY

ﬂumepamvpa ona 8 knacca

=

®wusuka. 8 kiacc. A.B. [lepwsimkun — M.: [Ipoda, 2018.

2. COopHuK 3a1a4 1o ¢usuke s 7-9 kinaccoB o01eo0pa3oBaTesbHbIX yupexaeHuil. B.1.
Jlykamuk, B.M. Meiinep, E.B. UBanosa — [Ipocsemnienue, 2015.

3. DIEeKTpOHHOE NMPUIIOKEHUE K YUCOHUKY

Jlumepamypa ons 9 knacca

=

®usuka. 9 knace. A.B. [lepsimkun; E.M. I'ytauk — M.: [Ipoda, 2019.

2. CoOopnuk 3ama4 1o ¢usuke st 7-9 kmaccoB o0Iieo0pa3oBaTenbHbIX yupexaeHuid. B.1.
Jlykammk, B.M. Meiinep, E.B. UBanosa — [Ipocsemenne, 2015.

3. DJEeKTpOHHOE MPUIIOKEHUE K YICOHUKY
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