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1.I1losicHuTEIbLHAA 3aNIHCKA
Pabouas mporpamma ydeOHOro mpeamera «®Du3nkKa» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE:!
+  MenepajbHoro 3akona «O06 oopazoBanun B Poccuiickoii ®enepauun» ot 29.12.2012 r.
Ne 273-®3 (pen. Or 31.12.2014 r., ¢ m3m. Ot 02.05.2015 r., ¢ U3M. H J0IL., BCTYIL. B CHJIY C
3.03.2015r.)

+  DeaepajJIbHOTO TOCYAAPCTBEHHOI0 00pPa30BaTEJbHOIO CTAHAAPTA OCHOBHOI'O 00IIEro
o0pa3oBaHMsi, YTBEp:KIEHHOIro npukazoM MmuHucTepcTBa 00pa30BaHUsI M HaYKH
Poccuiickoii @eaepanuu 17.12.2010 r. Ne 1897

- IIpukaza MunuctepcTBa o6pa3oBanusi 1 Hayku Poccuiickoii @enepanuu ot 31.12.2015
r. Ne 1577 «O BHeceHUM HU3MeHeHUHHl B d(eaepajbHbIii TOCyAapCTBeHHbIH
o0pa3oBaTe/IbHbIIi CTAHAAPT OCHOBHOIO 001Iero o00pa3oBaHUsl, YTBep:KICHHbIN
npukazoMm MunucrepcrtBa oOpa3oBanusa u Haykum Poccmiickoii ®egepanum  oT
17.12.2010 r. Ne 1897»

- denepajbHOro GA3HCHOr0 y4eOHOTro (00pa30BaTeJbHOI0) IUIAHA W3Y4YeHHs] (PU3HKH B
ocHOBHOIi mikose Ha 2019-2020 yyeOHbIi roa

+ Yueonoro mumana MKOY COI Ne 6 r. na 2019 — 2020 yueoHnblii roa

PaGouasi nporpamma no yueOHomy npeamery «@u3nka» cOCTaBJIeHA HA OCHOBE AaBTOPCKO
nporpammbl A.B. Ileppimukuna, H.B. ®unonosuuy, EM., EXM. I'yrhuk « IIporpamma
OCHOBHOTO0 0011ero oopazopanus. @Pusuka. 7-9 kiaaccsr», JApoga, 2013r.

PaGouasi nporpammMa opueHTHpPOBaHa Ha yyamuxcsa 9kiiacca, paccuuTana Ha 68 yacoB B
rox (2 Jaca B HEJIEII0), peau3yeTcsl IPU MCIOIb30BaHUU YYSOHO — METOANYECKOT0 KOMILICKCA:
1. dusmka. 9 kiacc./YueOHUK s 001e00pa3oBaTeabHbIX yupexacHuil. [lepoimkun A.B.

- M.: [Ipoda, 2014.

®dusuka. Meromnueckoe nmocoodue. 9 kiacc (aBropsl E. M. I'ythuk, E. B. PeibakoBa).

®dusuka. Tectol. 9 knace (aBropel H. K. Xannanos, T. A. XanHaHoBa).

®uzuka. Junakruyeckue matepuaisl. 9 knace (aBropsl A. E. Mapon, E. A. Mapon).
®usuka. COopHUK BompocoB W 3amad. (—9 kiaccel (aBToper A. E. Mapon, C. B.

[Mo3oiickuii, E. A. Mapon).

enn v 3agaumn:

abhown

Llenun, Ha JOCTH)KEHHE KOTOPBIX HAPABICHO M3Y4YCeHUE (PU3UKH B IITKOJIE, ONPEICIICHBI UCXOIS U3
neneit odero oopa3zoBanusi, CHOPMYIHPOBaHHBIX B DeniepaibHOM roCcyaapcTBEHHOM CTaHIapTe
obmero oOpa3oBaHUsT M KOHKPETH3MPOBAHBI B OCHOBHOH 00pa3oBarelbHON MpOTrpaMme
OCHOBHOTO 00111ero oOpazosanus kot
IIOBBIIICHUEC Ka4Y€CTBa 06p330BaHI/I$[ B COOTBCTCTBUH C Tp€60BaHI/I$[MI/I coaJIbHO-
3KOHOMHYECKOT'O u I/IH(i)OpMaIII/IOHHOFO PasBUTHA 06HI€CTBa u OCHOBHBIMH
HaIlpaBJICHUSMU pa3BUTUA O6pa3OBaHI/I$I Ha COBpCMCHHOM 3TaIlIc.
CO3JaHUC KOMIIJICKCAa YCJIOBI/Iﬁ AJId CTaHOBJICHUA U pa3sBUTHUA JTUYHOCTU BBIITYCKHUKA B eé
WHIUBUAYAJIIBHOCTH, CaMO6bITHOCTI/I, YHUKAJIBHOCTH, HCIOBTOPUMOCTHU B COOTBETCTBUU C
TpeOOBaHUSAMH POCCUICKOTO 00IIIeCTBa
O6€CHC‘-I€HI/IC IUIaHUPYCMBIX PC3YJIBTATOB 110 HOCTHUIKCHUIO BBIITYCKHUKOM HCJICBBIX
YCTAaHOBOK, 3HAHHWM, YMEHUH, HAaBBIKOB, KOMIIETEHIIMA W  KOMIIETEHTHOCTEH,

onpeacCisICMbIX JIMYHOCTHBIMHU, CEMEHHBIMH, O6I.I.IGCTBGHHLIMI/I, rocyaapCTBCHHbBIMU
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HOTPEOHOCTIMH M BO3MOXKHOCTSIMU OOYYaromerocsi CpeJHero IIKOJIBHOIO BO3pacTa,
WH/IMBUAYATbHBIMUA OCOOEHHOCTSIMH €T0 PAa3BUTHS U COCTOSIHUS 370POBbS;

YCBOEHHE YYalllUMHCS CMbICJIa OCHOBHBIX MOHATHH M 3aKOHOB (DU3UKH, B3aUMOCBS3U
MEX/1y HUMH,

(dopMupoBaHUE CHCTEMBbI HAYYHBIX 3HAaHUW O MpHpoAe, ee (QyHAaMEHTAIbHBIX 3aKOHAaX
JUISL TIOCTPOGHHS IPE/ICTABICHUS O (PU3UYECKON KapTHHE MUDA,

dopmupoBanue yOSKICHHOCTH B MIO3HABAEMOCTH OKPYXXAIOLIETO MHpa M JOCTOBEPHOCTH
HayYHBIX METO/IOB €TO U3yUYCHUS;

pa3BUTHE IT03HABATEIBHBIX HMHTEPECOB M TBOPYECKMX CIHOCOOHOCTEH ydalmuxcs |
npuoOpeTeHre OIbITa TNPUMEHEHHs HAayYHBIX METOJOB IIO3HAHUS, HAOIIOJACHUS
¢u3MUecKuX  ABICHHI, TPOBEIEHHUS  ONBITOB, MPOCTBIX  AKCHEPUMEHTAIBHBIX
UCCIICIOBAaHUM, TPSIMBIX M KOCBEHHBIX HM3MEPEHHH C MCIOJIB30BAHMEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX PUOOPOB; OLIEHKA MOTPEIIHOCTEH JTF0OBIX U3MEPEHUIA;

CHUCTeMaTH3allMsl 3HAHUH O MHOTooOpa3uu OOBEKTOB U SIBICHUA MPHUPOJIBI, O
3aKOHOMEPHOCTSIX TMPOIECCOB U O 3aKOHaX (U3UKH AJII OCO3HAHUS BO3MOXKHOCTHU
Pa3yMHOTO HUCIIONb30BaHUs JOCTHKECHHUI HAYKH B JAIbHEUIIIEM PA3BUTHH [TUBUIN3AIUY;
(dbopMHUpOBaHNE TOTOBHOCTH COBPEMEHHOTO BBITYCKHHKA OCHOBHOM INKOJIBI K aKTHBHOM
yu4eOHOH JeSTeNnbHOCTH B  HMH(OPMAIMOHHO-00pa30BaTeIbHOW cpelle  OOIIeCTBa,
UCTIOJIb30BaHUIO METOJIOB MO3HAHUSI B MPAKTUYECKOW NESITEIBHOCTH, K PACIIUPECHUIO U
yIIyOlleHuio (pU3MYeCKUX 3HaHUH W BbIOOpa (M3MKK KaK MPOQUIBLHOTO MpeaMeTa i
MIPOJIOJKEHUST 00pa30BaHuUs;

opraHu3anus 3SKOJIOrMYCCKOro MBINIICHHUA W LHOEHHOCTHOTO OTHOIICHHA K IIPUPOAC,
OCO3HAHHWE HEOOXOJMMOCTH NPHUMEHEHHUS JOCTHKEHUN (U3UKU M TEXHOJIOTMH s
paIoOHAIBHOTO TIPHPOIOTIOIH30BAHHS,

NOHMMaHHe QU3MYECKIX OCHOB M MPUHIMIIOB AeHCTBHS (paboThl) MAIIMH U MEXaHH3MOB,
CpCACTB NCPpCABMIKCHUA u CBs3H, 6BITOBBIX HpI/IGOp OB, IMPOMBIIIJICHHBIX
TEXHOJIIOTUYECKUX TIPOIECCOB, BIMSHUS WX Ha OKPYXKAIOIIYI0 Cpedy, OCO3HAHUE
BO3MOJKHBIX ITPUYHUH TCXHOTCHHBIX U 3KOJIOT'MYCCKUX KaTaCTpO(i);

dbopMupoBaHHe TMPEACTABICHUI O HEPAMOHAIBHOM HCIOIB30BAaHUU TMPUPOJHBIX
PECYPCOB U SHEPTHUH, 3arPS3HEHUH OKPYXKAIOIICH Cpebl Kak CIeICTBUE HECOBEPILICHCTBA
MAIllMH U MEXaHU3MOB,

OBJIJICHUE OCHOBaMHU O€30IIaCHOTO HCIOJIBh30BAaHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
DNEKTPUYECKMX W MarHUTHBIX IOJICH, AJIEKTPOMAarHUTHBIX W 3BYKOBBIX BOJIH,
€CTECTBCHHBIX M WCKYCCTBCHHBIX HOHHU3MPYIONIMX W3IYYCHHH BO H30ekKaHUE WX
BPETHOTO BO3JICHCTBUS HA OKPYXKAIOIIYIO CPEly U OPraHU3M 4YelIOBEeKa

Pa3BUTHUEC YMCHUS IIJIAHUPOBATH B HOBCGI{HGBHOI\/’I JKU3HU CBOH )Iel\/IICTBI/ISI C IPUMCHCHHUEM
IMMOJTYYCHHBIX 3HaHUH 3aKOHOB MCXaHHKH, DOJICKTPOAWMHAMUKH, TCPMOAWHAMUKN U
TEIUIOBBIX SIBJICHUH C LENIbI0 COEpPEKEHUS 37J0POBbSL.

Joctmwxkenue meneit paboueit mporpaMMel o pu3nke odecnednBaeTcsl pemeHueM caexyrIux
3ajay:
obecnieueHre 3pHEeKTUBHOTO COYETAHUS YPOUHBIX U BHEYPOUHBIX ()OPM OpPTraHU3AIUU
00pa30BaTeNbHOTO MPOIleCcca, B3aUMOJICHCTBHS BCEX €r0 YYaCTHUKOB,

opranu3anvsd HWHTCIUICKTYAJIbHbIX W TBOPYCCKUX COpeBHOBaHI/Iﬁ, HpOCKTHOﬁ u
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yueOHO-HCCIIEI0BATEIbCKON eI TENbHOCTH;

COXpaHEHHE U YKpeIUIeHHe (PU3NYECKOro, TICHUXOJOTHYECKOT0 U  COLMATIBHOTO
3I0POBbS 00yHJarIIUXCcs, o0ecredyeHrne ux 0e30MmacHOCTH;

dbopMupoBaHUE MO3UTUBHON MOTHBAIMH O0YyYAIOIIUXCS K YUeOHOU e TEIbHOCTH;
o0ecreueHre yCIOBHH, YYUTHIBAIOUIUX WHAMBHYaJIbHO-THYHOCTHBIE OCOOCHHOCTH
oOyJaromuxcs,

COBEpIICHCTBOBAHUE B3aUMOJCHCTBUS y4eOHBIX AUCLIUILINH Ha OCHOBE WHTErpaliy;
BHEJpEHUE B Y4eOHO-BOCIUTATENIbHBIM MpOLIECC COBPEMEHHBIX 00pa30BaTENbHbBIX
TEXHOJIOTUH, GPOPMUPYIOMIUX KITIOUEBbIE KOMIIETEHIINY,;

pasButue auddepeHmanuu o0y4eHus;

3HaKOMCTBO OOyYarOIUXCs C METOJOM HAaydyHOrO IIO3HAHHMA W METOJaMH
UCCJIEOBaHMs OObEKTOB U SIBJICHUN IPUPOJIBI,

npuoOpereHre  OOyYarOIMMHUCS ~ 3HAHUM O  MEXaHMYECKHX,  TEIUIOBBIX,
DIIGKTPOMATHUTHBIX W KBAaHTOBBIX  SIBIICHUSAX,  (HU3MYECKHX  BEIMUYMHAX,
XapaKTEePU3YIOLIUX 3TU SBJICHHUS,

dbopMupoBanue y oOydarolUUXcs yMEHH HaOMonaTh TPUPOIHBIC SBICHHUS U
BBITIOJIHATH OIBITHI, JJAOOpaTOPHBIE PAOOTHI M IKCIIEPUMEHTAIIbHBIE HCCIEAOBAHUS C
UCTOJb30BAHUEM  HM3MEPUTEIBHBIX  MPUOOPOB, IIMPOKO  MPUMEHSEMBIX B
MPAKTHYECKOH JKU3HH,

OBNIaZICHHE OOy4YaroIUMUCA OOIIEHAYYHBIMU TOHSATUSMU: TPUPOTHOE SIBICHHE,
SMIMPUYECKU YCTAHOBJIEHHBIN (hakT, mpolriema, TUIoTes3a, TEOPETUYECKHI BBIBO/,
pe3yNbTaT IKCIEPUMEHTAIbHON POBEPKH;

MOHMMaHHE OOy4YaloIUMUCA OTJIWYMA Hay4HbIX JaHHBIX OT HEMPOBEPEHHOU
uH(pOopMaIuu, IEHHOCTH HAYKU ISl yIOBJIETBOPEHHS OBITOBBIX, MPON3BOICTBEHHBIX
U KyJITYpHBIX IOTPEOHOCTEN YellOBEKa.

2.Il1anupyemble pe3yJibTaThbl OCBOEHUS Y4eOHOT0 MpeaMeTa

JInyHOCTHBIE pe3yJIbTAThI:

* c(hopMHPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB HA OCHOBE Pa3BUTHUS UHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH yualuxcs;
yOeXKIEHHOCTh B BO3MOXKHOCTH TIO3HAHUS TPUPOIBI, B HEOOXOIMMOCTH pPa3yMHOTO
UCIIOJI30BaHUSl  JOCTIDKEHUH HAyKd M TEXHOJOTMH Ui JTIbHEHIIEro  pa3BUTHS
YeJI0BEYECKOro OOIIEeCcTBa, YBOKEHUE K TBOPIAM HAYKH M TEXHUKH, OTHOIICHHE K (pH3HKe
KaK JJIEMEHTY OOIIEUEIIOBEYECKOM KYIIbTYPHI;
CaMOCTOSITEIIFHOCTh B IIPHOOPETCHNUN HOBBIX 3HAHUH M MPAKTHYECKUX YMEHHIA;
TOTOBHOCTH K BLI60py KU3HCHHOI'O ITYTHU B COOTBETCTBUHU C COOCTBEHHBIMHU HHTEPECaMH1 U
BO3MO>KHOCTSIMU;
MOTHUBaANUA 06p33OBaT€J'II)HOI\/’I JCATCIIPHOCTN IKOJBHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOTO MOIX0/1a;
(dopMUpOBaHUE LIEHHOCTHBIX OTHOLIEHUH APYr K JPYyry, YYUTENII0, aBTOpaM OTKPBITHH U
M300peTeHNi, pe3yabTaTaM 00ydeHHUS.

MertanpeaMeTHbie pe3yJbTaThl:
OBJIaACHHUEC HAaBbIKaMH CaMOCTOATCEIIBHOI'O HpI/IO6peTeHI/I}I HOBBIX 3HaHHﬁ, OpraHu3zanuvu
y‘{e6HOI>'I ACATCIbHOCTH, ITOCTAHOBKH ueneﬁ, IUIAaHUPOBAHUA, CaAMOKOHTPOJIA W OLICHKHU



pe3yibTaTOB CBOEH JEATENBHOCTH, YMEHHUSIMU MPEABUIETh BO3MOXKHBIE PE3yJbTaThl CBOUX
JECUCTBUM;

MOHUMAaHUE Pa3NUYUi MEXIy HUCXOJHBIMU (aKTaMH U TUIMOTE3aMH sl UX OOBSCHEHUS,
TEOPETUYECKUMH MOJENSIMU U peajbHbIMU OOBEKTAaMH, OBIAJICHHE YHHBEPCATbHBIMU
y4eOHBIMU JEHCTBUSMHM Ha TpUMEpax TUIOTe3 A OOBSICHEHHMS H3BECTHBIX (DAaKTOB U
HKCIIEPUMEHTAIbHOW TPOBEPKU BBIJBUTAEMBIX THUIIOTE3, pa3pabOTKU TEOPETHUYECKHUX
MOJIENEeN TPOIIECCOB UIIH SIBJICHUI;

dbopMupoBaHue YMEHMI BOCHPHUHHUMATh, NepepabaThiBaTh U MPEAbSBIATh HHOOPMALMIO B
CJIOBECHOM, 00pa3Hoi, cuMBoOJMYecKOW (opMax, aHaJIM3UpOBaTh M IepepadaThiBaTh
MOJIYYCHHYIO HMH(OpPMAIIMIO B COOTBETCTBHHM C TIOCTABJICHHBIMHU 3aJadyaMU, BBIACISTH
OCHOBHOE COJICpKaHUE MPOYUTAHHOTO TEKCTA, HAXOAWTh B HEM OTBETHI HA MOCTABJICHHBIC
BOIPOCHI M M3JIarath €ro;

MPUOOPETEHUE OIbITa CAMOCTOSTEJIBHOTO TOMCKA, aHaM3a W O0TOOpa HHPOPMALUU C
UCTIOJB30BAaHUEM PA3JIMYHBIX WUCTOYHUKOB W HOBBIX HH(OPMAIMOHHBIX TEXHOJIOTHHA IS
pelIeHus T03HABATEIbHBIX 3a/a4;

pa3BUTHE MOHOJOTUYECKOM M JMAIOTMYECKOW peuM, YMEHHUS BbIPaXKAaTb CBOM MBICIH U
CIIOCOOHOCTH BBICTYIIMBATh COOECETHIKA, TOHUMATh €r0 TOYKY 3pEHHS, MPU3HABATH MPABO
JIPYroro 4ei0BeKa Ha NHOE MHEHUE,

OCBOGHHME NPUEMOB JCHCTBUU B HECTAHJAPTHBIX CUTYyalUsX, OBIIAJICHUE 3BPUCTHUYECKUMU
METOJIaMH pelIeHHsl Mpoliem;
dbopMupoBanue yMeHU paboTaTh B IPyNIe ¢ BHIMOJHEHUEM Pa3IMUHBIX COLIMAIBHBIX POJIEH,
MIPEJICTABISATh U OTCTAauBATh CBOM B3TJISAbI U YOSKIEHUS, BECTH TUCKYCCHIO.

HpEI[METHbIe pe3yJbTaThl:
MOHUMaHHE U CIIOCOOHOCTH ONHUCKHIBATh U OOBICHATH GU3NYECKUE SIBICHUS . TOCTYyNaTeIbHOE
JIBIDKEHUE, CMEHA JIHA U HOYW Ha 3emJie, CBOOOHOE MaJCHUE TeJl, HEBECOMOCTD, JIBUKEHUE
0 OKPYXKHOCTH C TMOCTOSTHHOM 110 MOJIYJIIO CKOPOCTHIO;
3HaHWE€ M  CIOCOOHOCTh  JaBaTh  OIpPENEICHUS/ONUCAHUS  (QU3NYECKUX  TOHSATHIM:
OTHOCUTEJIFHOCTh JIBMD)KCHHSI, TEOIIEHTPUUYECKass M TeIHOLEHTPUYECKas CHUCTEMBI MHDA;
PCAKTHUBHOE JIBIDKEHUE, (U3NYCCKUX MOJIENICH: MaTepuaibHasi TOYKA, CHCTEMa OTCUETa,
(U3MYECKUX BEJIUYHMH. TIEPEeMEIICHUE, CKOPOCTh PABHOMEPHOTO  MPSMOJIMHEHHOTO
JIBUYKEHHUS, MTHOBEHHAs CKOPOCTh M YCKOPEHHE MPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JIBUKEHUHU, CKOPOCTb U IIEHTPOCTPEMUTEIBHOE YCKOPEHHE MPU PABHOMEPHOM JABUKEHUHU
TeJa Mo OKPY>KHOCTHU, UMITYJIbC;
MOHUMAaHHE CMBICIIa OCHOBHBIX (DM3MUYECKUX 3aKOHOB: 3aKOHBI HbhIOTOHA, 3aKOH BCEMUPHOTO
TATOTEHUS], 3aKOH COXPaHEHHUs UMITYJIbCA, 3aKOH COXPAHEHUs1 SHEPTUU U YMEHUE TPUMEHSTh
UX Ha MPAKTHKE;
YMEHHE TPUBOJUTH MPUMEPbl TEXHUUYECKUX YCTPOMCTB U JKUBBIX OPraHM3MOB, B OCHOBE
nepeMenieHus] KOTOPbIX JISKUT MPUHIUI PEaKTUBHOTO JABWKEHHUS; 3HAHME U YMEHUE
OOBSICHATH YCTPOHCTBO U ACHCTBUE KOCMUYECKUX PAKET-HOCUTEIEH;
YMEHHE M3MEpSATh. MIHOBEHHYIO CKOPOCTh M YCKOpPEHHME TpU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBUJKEHUHM, LEHTPOCTPEMUTENbHOE YCKOpPEHHE TIpU PABHOMEPHOM
JIBHKEHUH T10 OKPYKHOCTH;
MOHMMAHNWE W CIOCOOHOCTh OMHUCHIBATH M OOBSICHATH (PU3MUECKUE SBICHUS. KOJCOAHUS
MaTeMaTHYECKOTO W MPYKHMHHOTO MAasATHUKOB, pe30HAHC (B TOM 4YHCIE 3BYKOBOW),
MEXaHUYECKUE BOJHBI, JJINHA BOJIHBI, OTPAXKEHHE 3BYKa, HXO;
3HAHWE M CIIOCOOHOCTH JIaBaTh OMpeIeiIcHus (PU3MUECKUX MOHITHIA: CBOOOIHBIC KOJICOaHN,
Koyie0aTeNnbHasl CHCTEMa, MasTHUK, 3aTyXawlue KojeOaHWs, BBIHYKICHHBbIC KoieOaHus,
3BYK M YCIOBUS €TI0 paclpoCTpaHEeHUs; (U3MUYECKUX BEIMYMH. aMIUIATYyJa, TEPUOA U
4acToTa KoyieOaHWil, COOCTBEHHAs 4acToTa KOJeOaTeNbHON CHUCTEMBI, BBICOTA, TPOMKOCTH
3BYKa, CKOPOCTh 3BYKa; (DU3MUECKUX MOJIENIEeH: MaTEMaTHUECKU MasTHUK;
BJIAJCHUE SKCIEPUMEHTAIbHBIMM METOJAAMH HCCIEAOBaHUS 3aBUCUMOCTH MEpUoJia U
94acTOTHI KOJIEOAHUI MasiTHUKA OT JITMHBI €r0 HUTH;
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NOHUMAaHME U CHOCOOHOCTh ONHUCHIBATH U OOBACHATH (PU3MUYECKHE SIBICHUS/TPOLIECCHI:
ANIEKTPOMAarHuTHas MHIYKIUS, CaMOMHIYKLUs, IPEIOMJIEHHE CBETa, IUCIIEPCUS CBETA,
NOIVIONICHUE M MCIIyCKaHUE CBETa aTOMaMM, BO3HUKHOBEHHUE JIMHENYAThIX CIIEKTPOB
UCITyCKAaHMs U NOTJIOLICHMUS,

3HaHHE U CIIOCOOHOCTH J]aBaTh OIpeeseHUs/ONucaHus (GU3NYECKUX MOHITUH. MAarHUTHOE
1ojie, JWHUM MarHUTHOM HWHAYKLUWH, OJHOPOJHOE M HEOJHOPOJHOE MAarHMTHOE IIOJIE,
MarHMTHbIM IOTOK, II€PEMEHHBIM JJIEKTPUYECKUM TOK, SJEKTPOMAarHUTHOE IIOJIE,
AJIEKTPOMArHUTHBIE BOJIHBI, 3JIEKTPOMAarHUTHBIE KOJEOAHUs, PaJuOCBA3b, BUAMMBIH CBET;
bu3nyecKuX BEJIWYMH. MAarHUTHas WHIYKOUS, HWHIYKTUBHOCTb, IE€PUOJ, 4YacToTa H
aMIUINTYJ1a AJIEKTPOMArHUTHBIX KOJIEOaHUH, TOKa3aTeNln PEeIOMIICHUS CBETa,

3HaHue (OpPMYJIMPOBOK, NOHMMAHUE CMbICIA W yYMEHHE NPUMEHSATh 3aKOH IPEIOMIICHUS
cBera u npaBwiio JIeHna, KBaHTOBBIX MTOCTYJIATOB bopa;

3HAHUE HA3HA4YCHMs, YCTPOMCTBA M NpPHUHOMIA JCHCTBUS TEXHUYECKUX YCTPOUCTB!
AIIEKTPOMEXAHMUYECKUI HMHIYKIMOHHBIM TeHepaTop MEpPEeMEHHOTO TOKa, TpaHc(opmaTop,
KOJIeOATEeNbHBINA KOHTYD, IETEKTOP, CHEKTPOCKOI, CIIeKTporpad;

NOHUMAaHWE M  CIIOCOOHOCTh  ONKCHIBaTH M OOBACHATH  (pU3MUYECKHe  SBICHHS:
paZvoaKTUBHOCTb, HOHU3UPYIOIINE U3ITy4YEHUS,

3HaHHWE U  CIOCOOHOCTb J1aBaTh  ONPEACTCHHS/OMUCAHUS  (PU3HMUECKUX  TOHATHIA:
paTuOaKTUBHOCT, anb(a-, Oera- M TramMMma-4acTuIllbl; (U3NYECKUX MOJeNeil: Moaenu
CTPOEHUS aTOMOB, npeuiokeHHbIe J[. Tomconom u 3. Pesephopaom; NpoTOHHO-HEUTPOHHAS
MOJIENIb AaTOMHOTO AJ[pa, MOJIENb MpoLiecca ACJICHUs sipa aToMa ypaHa,

¢Gu3nyeckux BEIMYMH. TOIVIOIIEHHAas J03a H3JIydeHHs, Kod(P(UIMEeHT KadecTna,
HKBHUBAJICHTHAs 1034, IEPUOJI IIOJTypacnana;

yYMEHUE NPUBOJUTH NPUMEPHI U O0BACHATh YCTPOUCTBO M NMPUHLUI JEHCTBUSA TEXHUUECKUX
YCTPOMCTB M YCTaHOBOK: cueTduk ['eiirepa, kamepa BuibcoHa, my3sIppKOBas Kamepa,
AIEPHBIA PEAKTOP Ha MEJICHHBIX HEUTPOHAX;

YMEHHE U3MEPATH: MOIIHOCTb JI03bl PAIMOAKTUBHOTO U3JTyUY€HUsI OBITOBBIM JJO3UMETPOM;
3HaHHE (OPMYJIUPOBOK, MOHMMAaHHE CMbICIA M YMEHHUE INPUMEHSTh. 3aKOH COXPAHEHUS
MacCcOBOI'O 4HCJa, 3aKOH COXPaHEHHUsS 3apsia, 3aKOH paJMOaKTUBHOTO paclraja, MpaBHIo
CMEILICHHUS;

BJIAQ/ICHUE SKCIEPUMEHTAIBHBIMM METOJAaMH HCCIEIOBAaHUS B IPOLIECCE HU3YUYEHMS
3aBMCHUMOCTH MOLIHOCTHU U3JIy4YE€HUs POIYKTOB paclazia pajoHa OT BPEMEHH,

IIOHMMAaHHUE CYTHU 3KCIEPUMEHTAIbHBIX METOI0B UCCIEA0BAHNS YaCTHULL;

yYMEHHE UCIIOJIb30BaTh MMOJyYCHHBIC 3HAHUS B IOBCEHEBHOM JKU3HU (OBIT, 9KOJIOTHS, OXpaHa
OKpYKaIOIIeH Cpelibl, TEXHUKa O0€30MacHOCTH U JIp.);

IIPEJCTABJICHHUE O COCTABE, CTPOEHUH, IPOUCXOKICHUH U Bo3pacTe COIHEUHOUM CUCTEMBI;
yMEHUE NPUMEHATh (PU3NYECKUE 3aKOHBI Ul OOBSICHEHUs ABIKEHMs miaHeT CoyiHedHOM
CUCTEMBI,

3HATh, YTO CYLIECTBEHHBIMU IIapaMeTpaMH, OTIMYAIOIINUMH 3BE3/Ibl OT IUIAHET, SABJISAIOTCSA UX
Macchl ¥ HCTOYHHKH SHEPrHU (TEpMOsICpPHBIC PEaKklUH B HEAPAxX 3BE3J U PAIMOAKTHBHBIC B
HEJIpax IJIAHET);

CpaBHMBaTh (U3MYECKHEe U OpOUTAIbHbIE MapaMeTpbl IUIAHET 3EMHOW TpYIIbl ¢
COOTBETCTBYIOIIMMU ITapaMeTpaMH IJIaHET-TUTaHTOB U HaXOIUTh B HUX OOIIee U pa3InYHOE;
00BsicHATh cyThb 3(hdexkra X. Jlomnepa; (opmynaupoBaTb U OOBICHATH CYyTh 3aKOHa O.
Xabbmna, 3HaTh, YTO 3TOT 3aKOH SIBWICS IKCIEPHUMEHTAIbHBIM MOATBEPKIACHUEM MOJAEIU
HecTallMoHapHo# Beenennoil, otkpsiToil A. A. ®@puamMaHowm;

YMEHHE MO0JIb30BATHCA METOJAMH HAay4HOI'O MCCIEAOBAaHUS SBICHUM MPHUPOJBL. MPOBOAUTH
HaOJIOeHNs], TUIAHUPOBATh M BBINOJHATH AKCIEPUMEHTHI, 00pabaThIBaTh pE3yJIbTATHI
U3MEPEHU, TPENCTaBIATh pe3yJabTaThl W3MEPEHUH C MOMOILIBI0 TaOmul, TpaduKoB H
dbopmyI1, oOHapy>KUBATh 3aBUCUMOCTH MEXTY

(bu3nUeCKUMH BETMYMHAMU, OOBSICHATH Pe3yJIbTAaThl U JEaTh BHIBOJIBI, OLIEHUBATH IPAHULIBI
MOrPEIIHOCTEN PE3yJIbTaTOB U3MEPEHUN;



pa3sBUTHE TEOPETUYECKOTO MBIIIJICHUS HAa OCHOBE (DOPMHUpPOBaHMS YMEHUH yCTaHABJIMBAThH
(baxTbl, pa3nuyaTh NPUYMHBI U CIIEACTBUS, UCIOIb30BaTh (PU3NUECKUE MOJIENH, BbIJBUraTh
TUIIOTE3bl, OTHICKUBATh U (POPMYIMPOBATH J10KA3aTENbCTBA BBIABUHYTHIX THIIOTE3.

3.CoaeprkaHue y4eOHOI0 mpeaMeTa

MEXAHUYECKHUE ABJEHUS

3aKkoHbI B3auMoelicTBUSI ¥ ABUKeHHs TeJ (25 4 )

Marepuanbaas Touka. Cucrema orcuera. Ilepemenienune. CKOpOCTh NPSAMOJIMHENHOTO
paBHOMEpPHOro JABWXKeHUsA. [IpsMonuMHENHOE paBHOYCKOPEHHOE JBHKEHHE. MIHOBEHHas
CKOPOCTb, YCKOpEHHE, IepemelnieHue. ['papuku 3aBUCUMOCTH KHHEMATHMYECKHUX BEIMYHUH OT
BPEMEHHU NIPU PABHOMEPHOM U paBHOYCKOPEHHOM JBMKEHUU. OTHOCUTEIBHOCTh MEXAHUUECKOTO
JIBIWKEHHUA. ['eolieHTpUYecKass M TEeIHOLEHTPUUYECKass CUCTeMbl mupa. MHepuuanbHas cucrema
orcueta. [lepBblif, BTOpoit u TpeTtwii 3akoHbl Hbrtorona. CBoOomHoe maneHue. HeBecoMOCTb.
3aKOH BCEMHUPHOTO TArOTeHUA. VIcKyccTBEeHHBIE ClTyTHUKY 3eMiu. Mmnyibc. 3aKoH coXpaHEeHUsI
UMITyJIbCa. P€akTUBHOE BUIKEHHUE.

Jlabopamopnas paboma Nel «HccnenoBaHue paBHOYCKOPEHHOI'O JBIKEHHS 0Oe3
HAYaIbHON CKOPOCTU»
Jlabopamopnas paboma Ne2 «3mepeHne yCKOpeHUs CBOOOAHOTO MaACHUS»

Mexanuyeckne Kojiedanusi 1 BOHbI. 3ByK (10 1)

KoneGarensnoe nBwkenue. Komebanusi rpy3a Ha mpyxkuHe. CB0OOOTHBIE KojeOaHHUS.
KonebarenpHas cucrema. MasTHHK. AMIUTMTY/Ia, IEPUOJ, YacTOTa KojiebaHui. ["apMoHnUueckne
kosnebanus. [IpeBpamieHune sHEpPruu npu KoJieOaTeTLHOM JBIKEHUHU. 3aTyXaroliue KoiaeOaHwus.
Breinyxnennsie konebanus. Pesonanc. Pacnpocrpanenue kone0aHuW B yOpyrux cCpenax.
[Tonepeunsie U MpoAoTbHBIE BOJHBL. JlnMHA BoJHBI. CBSI3b JUIMHBI BOJHBI CO CKOPOCTBIO €€
pacnpoCTpaHEeHUs U MeproJIoM (4acToToil). 3ByKoBbie BoJHBI. CKOPOCTH 3ByKa. BhicoTa, TeMOp
¥ TPOMKOCTH 3BYKa. Dx0. 3ByKOBOU pe3oHaHc. IHTepdepeHus 3ByKa.

Jlabopamopnas paboma Ne3 «UccnemoBaHue 3aBUCHMOCTH IEpUOJA M YacTOTHI
CBOOOHBIX KOJICOAHHUI MasiTHUKA OT JJTUHBI €T0 HUTH»

SJIEKTPOMATI'HUTHBIE SIBJIEHUSA

DaekTpoMarHuTHoe moJie (16 1)

OgHOpOAHOE M HEOJHOPOAHOE MarHUTHOE nosie. HampaBieHue Toka U HampaBlIeHUE JIMHHUM €ro
MarHuTHoro moiis. [IpaBmino OypaBumka. OOHapykeHHE MarHUTHOrO Toiyis. [IpaBwiio jeBoit
pyku. MHaykuuss MarHuTHOTO nojigs. MarHuTHBIN nOoTOK. OnbITel @apazges. DJIEKTpOMarHuTHAs
uHaykius. HanpaBnenune wHaykunoHHOro Toka. IlpaBuno JleHua. SIBiieHME caMOMHIYKIIUH.
[lepemennbrit  Tok. ['eHeparop mepemenHoro Toka. [IpeoOpazoBaHusi dSHEPruM B
anektporeHeparopax. Tpancpopmarop. Ilepemaua saeKTpUUECKONM 3HEPrMM Ha PACCTOSIHHE.
ONEKTpOMarHuTHOE  mojie.  DJEKTPOMarHuTHble  BOJIHBI. CKOpOCTh  pacnpoCTpaHEHUs
AJIEKTPOMAarHUTHBIX BOJIH. BilMsHME 31EKTPOMAarHUTHBIX H3IYyYEHU Ha >KMBBIE OPraHU3MBI.
Konebarenbublif kouTyp. [Tomyuenne aneKTpoMarHuTHEIX Kojebanuil. [IpHHIUIBI paguoCcBsI3u U
teneBueHus. atepdepennns ceera. DeKTpoMarHuTHas pupoja csera. Ilpenomiienue ceera.
[oxazatens npenomnenus. ucnepcus csera. L{Bera ten. Crnekrporpad u crnexrpockon. Tumsl
ONTUYECKUX CHEKTpoB. CrekTpanbHblid aHanu3. [lorjomieHne M UCHyCKaHHE CBETa aTOMaMH.
[IponcxoxaeHne TMHEHUATBIX CIIEKTPOB.



Jlabopamopnas paboma Ned «13ydenune iBICHUS SJICKTPOMArHUTHON HHTyKITUU»
Jlabopamopnas paboma NeS «HabmioJeHue CIUIOUIHOIO M JIMHEHYAThIX CIIEKTPOB
UCITyCKaHUS»

KBAHTOBBIE SIBJIEHUSA
Ctpoenne atoma u atromuoro siapa (10 u)

PannoakTHBHOCTh KaK CBHAETENBCTBO CJIOXKHOTO CTPOEHHUS aTOMOB. Anbda-, Oera- U ramma-
m3nyuenusi. Onbitel Pesepdopma. Snmepnas monmens aroma. PaawoakTHBHBIE TpEBpaIICHUS
aToMHBIX siiep. CoxpaHeHHe 3apsI0BOI0 M MacCOBOTO YHMCEN MPH AAEPHBIX peakiusx. MeTo sl
HaAOJIOJIEHUST ¥ PErUCTpalluy YacTull B sifepHoil pusuke. [IpoToHHO-HEHTpOHHAs Mozieb sipa.
Ou3NUeCKUii CMBICI 3apsI0BOT0 M MaccoBoro unceln. M3oronsl. [IpaBuiio cmemnienus st anbda-
n Oera-pacmazna. OHeprusi cBaA3u vactull B sjpe. Jlenenue snep ypana. llennast peaxuus.
SnepHast sHepreTuka. DKOJOTHYECKHe MpoOIeMbl pabOThl aTOMHBIX AneKTpocTanuuii. [lepuon
1oJlypacnaza. 3aKoH paJliOaKTUBHOIO pacnazia. BiausHue painoakTUBHBIX U3JIyUYEHUHN HA KUBbIE
opraHusMmsl. TepMmosaepHas peakuus.

Jlabopamopnas paboma Ne6 «3MepeHHE €CTECTBEHHOrO paJMaIllMOHHOIO (oHa
JO3UMETPOM»

Jlabopamopnas paboma Nel «VI3yueHue neneHus sjpa atroma ypaHa no ¢ororpaduu
TPEKOB»

Jlabopamopnas paboma Ne8 «OneHka repruoja mojaypacrajga HaxXoIIuXcs B BO3IyXe
IPOJIYKTOB pacmajia raza pajaoHa»

Jlabopamopnas paboma Ne9 « V3ydeHue TPEKOB 3apsHKCHHBIX YACTHI[ 110 TOTOBBIM
dboTorpadusm»

SJEMEHTBI ACTPOHOMUH
Crtpoenne u 3Bosonus Beenennoii (5 4)

Cocrag, ctpoenue u npoucxoxaecHue CoaHeyHon cucrteMsl. [1naneTs! u maneie Tena ComHEYHOM
cucreMbl. Crpoenue, uznyudenue u sBoionus ConHima u 3Be37. CTpoeHHE U DBOJIIOLHS
Bcenennoi.

4, TemaTnueckuii I1JIaH

Ne HanmenoBanue pa3neiioB (Tem) Komnuects | Konunuectso KonuuectBo

m/n NPOrpaMmblI 0 4acoB 71ab0paTOPHBIX | KOHTPOJBHBIX
pabot pabot
1 | 3aKoHBI B3aUMOAECUCTBUAS U 25 2 2

JBUXKCHUA TCJI

2 | Mexanunueckue KojieOaHus U BOJHHBI. 10 1 1
3BYyK
3 | DIeKTpOMarHuTHOE T0JIe 16 2 1
4 | CtpoeHue aTomMa ¥ aTOMHOTO SIpa 10(8) 4(3) 1
5 | Ctpoenue u 3BosOIMs BeeneHHomi 5(3)
6 | IloBTOpenue 2
UTOoro 68 9 5
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