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HOACHUTEJBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

dusznueckoe oOpa3oBaHue, MOJTy9aeMoe BBITTYCKHUKAMH
o01reoOpa3oBaTeNbHON  OpraHU3allMM, SIBJISIETCS HEOTHEMJIEMOM YacThlo UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpUIAIONIMM 3TallOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XHUMHUYECKOTO O00pa3oBaHUsA. OTH IICHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHSI U OOIIECH KYIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
U OpUpoaHOHN cpene. Peanmusyercs ¢usndeckoe oOpa3oBaHue oOydarommxcs Ha
YpPOBHE CpeIHEero oO0Iero oOpa3oBaHUs CpeACTBaMU Yy4eOHOro MpeaMera
«Dusukay, comepkaHue M TOCTPOCHHE KOTOPOTO OMPEEICHBI B MPOTPaMME IO
busuke ¢ yu€toMm crenuduku HaykKu, €€ 3HAUYCHHUS B IMO3HAHUW TPHUPOABI U B
MaTepHaIbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOMIMX IENe U MPUHIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEHEro  OOIIEero
oOpazoBanus B Poccuiickoit denepanuu.

du3rka Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HTpPaeT 0COOYyI0 POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOpMHUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHHE IETOCTHOrO MPEACTABICHUSI 00 OKPYXKaIOIIeM MHpE KaK O €IUHCTBE
MPUPOABLI U YEIOBEKa, KOTopoe GopMHpyeTcss B (PU3UKH HAa OCHOBE MOHUMAaHUS
BEII[ECTBEHHOTO COCTaBa OKPYXKAIOMIEr0 MHpPa, OCO3HAHMS B3aWMOCBS3U MEXKITY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aUMOAEUCTBYA C IPYTUMH €CTECTBEHHBIMU HayKaMu, (U3UKHU cTalia
HEOTHEMJIEMOH YaCThI0O MHUPOBOM KYJIbTYphI, HEOOXOIMMBIM YCIIOBUEM YCITCIITHOTO
TpyJda W >KM3HH Kaxaoro wieHa oOmiecTBa. CoBpeMeHHas (u3uMka Kak Hayka
co3ujaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTHH HampaBlicHa Ha pPEIICHHE
rJI00QJIBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEUYECTBA — DHEPIETHUECKOM,
HAyYHOH, IKOJIOTHYECKOM 0€30MTaCHOCTH M OXPAHBI 3/I0POBbSI.

B cooTBercTBHM C OOmMMMH TEISIMH W TPUHIUIIAMHA CPETHETO OOIIETo
oOpa3oBaHwUsI coJiepKaHue npeaMeTa «Duszukay OpPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO  Ha  OOMIEKYJbTYPHYIO  TOJATOTOBKY  OOydYaromuxcs,
HEOOXOIMMYIO MM JIJIS BBIPAOOTKH MUPOBO33PEHUYECKUX OPUCHTUPOB, YCIICIITHOTO
BKJTFOYCHHUS B )KU3Hb COIIMYMA, MPOJAOIIKEHUS 00pa30BaHUs B PA3TUIHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEMTOCPEICTBEHHO C (hU3UKOM.

CHCTeMHO-ACATEIPHOCTHBIN TIOX0I B Kypce (U3UKH PeaM3yeTcs MPEexkKIc
BCET0 3a CUET OpraHU3aliMd IKCIEPUMEHTATBHOW JESTEIHHOCTA OOYUYarOIIMXCA.
Jl;st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbBI ()POHTAILHBIX

KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPBIE B TpOrpaMme
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no ¢u3znke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Briienenne B yKa3aHHOM TM€pedHE J1a0OpaTOPHBIX padOT, MPOBOJUMBIX TSt
KOHTPOJISI U OLIEHKH, OCYIIECTBIIICTCA yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IJIaHUPOBAaHUS M OCHalleHMs kabuHera ¢usuku. [Ipu
3TOM O0ECIeYnBaeTCsl OBJAJCHUE OOYyYalOIIMMUCSA YMEHUSMU TMPOBOAUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonblioe BHUMaHKE yesIeTCs PEIICHUIO0 PACUETHBIX M KAaU€CTBEHHBIX 3a/1au.
ITpu 3TOM A1 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 33JJaHHOU
(¢u3nYeCKOl MOAENBIO, TO3BOJIIOIIME MPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPHUPYs 3HAHUSA W3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM M MPOIECCOB B OKpY’KaIOLIEH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeOOBaHHSAMH K  MaTepUaIbHO-TEXHHUYECKOMY
oOecrieyeHnto y4yeOHoro mpouecca 0a30Bbl YpOBEHb Kypca (PU3HKM Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJKEH H3Yy4aTbCsd B YCIOBUSAX IPEIMETHOTO
KabuHeTa (PU3UMKU WIM B YCJIOBHMSIX HHTETPUPOBAHHOIO KaOMHETa IpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kabuHeTe (pU3MKH JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHUE I BBIMOJHEHUS YKa3aHHBIX B MporpamMMme Mo
¢u3MKe yYeHUYECKUX NMPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OPMHUpPYETCS B COOTBETCTBHHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPUH.

HEJU U3YUYEHUSA YYEBHOTI'O ITPEAMETA «®U3UKN»

Hemsimu n3ydyenns npeamera «OUu3ukn» sBISIOTCS:

e (opMupoBaHHE HHTEpeca U CTPEMJICHUS OOYYAIOUIUXCS K HAYyYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHUE MX HHTEJUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;



e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEIBLCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yibTaTa U3yuYeHHUsI OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHY;

e (opMHupOBaHHE YMEHHUU OOBSICHATH SBICHUS C HCIOJIb30BAaHUEM
buznyecKuX 3HAaHUI U HAYYHBIX 1I0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3HKU A Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEM CIEIyIOMMX 3a7ad B

IpoLEecce U3yUeHUs Kypca (U3UKHN Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus:

e TPHOOpPETEHHUE CUCTEMBI 3HAHUM 00 00X (PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

e (opMHupOBaHME YMEHMHA NPUMEHATh TEOPETUYECKUE 3HAHUS Ui
OOBsCHEHHUS (PU3NYECKUX SBJIECHUHM B TPUPOAE M Uil TMPUHATHS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
¢uznyeckoil Monenblo, 3a1ay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPUHIMUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS WU IPOBEACHUS
(Gu3NYeCKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu HH(opmaluu,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCIOBUM ISl PA3BUTU YMEHHUH ITPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

B yuyeOHOM mnnaHe cpenHero ooOmiero ooOpa3oBaHus npeamer «Duzukay»

0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM o0nacTu «EcTecTBEHHO-HAay4YHbIE
PEIMETBD.

MECTO YYEBHOI'O IPEJIMETA «®U3UKN» B YYHEBHOM IIJTAHE

OO1ee 4yncio 4acoB, OTBEACHHBIX AJI U3y4eHUs GU3HUKH, Ha 0a30BOM YPOBHE
cpeaHero odmero oopa3oBaHus, cocTtaBiseT: B 11 kmacce — 68 yacoB (2 yaca B
HEJIETTIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JIESTEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aluy;

YMEHHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKON UASHTUYHOCTH, TAaTPUOTH3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJIOTHYECKHUX Mpodiiem;

IUTAHUPOBAHME U OCYLIECTBIICHUE AEUCTBUN B OKPYXKAIOLIEH cpeie Ha OCHOBE
3HaHUs LeJed yCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (PU3HUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4eHUs! (PU3HKHU OCYIIECTBIISTH IPOEKTHYIO U HCCIIE0BATENBCKYIO IESITEIBHOCTD
WHAMBUIYAJIBHO U B TPYIIIIE.

€CTECTBEHHO-HAYYHON TIPaMOTHOCTH: IIOHMMAHHSA CYIIHOCTH METOJOB
NO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpA U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOIb30BaTh (PU3MUECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHMI0, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUA MO (QU3UKU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B pa3IMUHBIX cepax mpodeccuoHATbHON
NESATEIbHOCTH.

METANIPEIJMETHBIE PE3YJIBTATbDI
MeTtanpeIMeTHBIC PE3yJIbTaThl OCBOCHUS y4eOHOTO npeaMeTa «Pu3ukny» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:
3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CIEeONU(PUKY METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,



IPOLIECC, CUCTEMa, HAYYHBIA (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);
YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAIHOW KOMITETEHITUH 00YJarOIINXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITIOJIb30BATh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MIO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NOo3HABaTeJIbHbBIMH
NeCTBUSIMU:

Bba3oBble Jiornyeckue eiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN JACSITeNIbHOCTH, 3aJaBaTh NapaMeTpbl M KPHUTEpUU UX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsI B  paccMaTpUBaEMbIX
(U3NYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIAaH pELIEHHUsS NPOOJEeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTY B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU MOHATHSMU W METOJaMHU
bu3nYecKoil HayKH;

BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3UYECKOTO COJACP>KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;

BJAQJE€Th BUAAMU JEATEIBHOCTU 110 IMOJIYYEHHUIO HOBOIO 3HAHUS, €ro
WHTEpHpPETalUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX

YTBEPXKIAEHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PELLICHHUS;
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aHAJIM3UPOBATh IIOJYYECHHBIE B XOAE PELIEHUs 3a1a4d  PeE3yJbTaThl,
KPUTHYECKN OLIEHMUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb TEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEIEATEIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUS U3
VCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYILIECTBIIATh IIOMCK, AHAJIM3,
CUCTEMATU3ALMI0 U HHTEpPIpEeTauuio MHPOPMAIMK Pa3IudHbIX BHIOB U (HopM
IIPEACTABIICHHUS,

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TE€XHOJIOTUHA B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3a/1a4 ¢ cCOOI0IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATUYECKUX HOPM, HOPM HH(POpMAMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHayeHMsI THPOPMALIUH U LEIEBON ayAUTOPHUH, BHIOMpPAsi ONTUMAIbHYIO
(bopMy IpeACTaBICHUS U BU3yaJIU3alUU.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYILIECTBIISAThH O0ILIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIBHOCTH;

pacrno3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4arb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJB30BATH MPEUMYIECTBA KOMaHAHOW W MHAUBUAYAJIbHON
paboTHI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBHM C y4y€TOM OOILIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUS 10 €€ NOCTHIKEHUIO: COCTABIISITh IUIAH JEUCTBUH,
pacnpenenartb pojd ¢ YYETOM MHEHHM Y4YaCTHUKOB, OOCYXXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;



OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLEHHBATh UJEU C TMO3UIUUA HOBU3HBI,
OpUTHHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh IMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3IHYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

CaMOCTOATENLHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEIbHOCTh B 00JacTH
GU3UMKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/a4H;

CaMOCTOATENIbHO COCTABJISTh IUJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aj]1a4, [JIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacIupsATh paMKH y9eOHOTO MPEeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3pYAHMIMH B 00JacTH
(U3KKH, TOCTOSIHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

INPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 11 kitacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MpH PEHIeHUH (PU3MIecKux
3a/1ay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHUuTOB, JJICKTPOMATHUTHAs WHAYKLMS, JIEUCTBUE MArHUTHOIO TMOJISI HA
MPOBOJAHUK C TOKOM M JBIKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,

uHTephepeHnus, audpakuus W TOOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
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doTornextpuueckuii 3¢pdext (GpororddexT), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE
JUHENYATOrO0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs W HMCKYyCCTBEHHAs

pPaaAnOaKTUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBLIC CBOMCTBA BCIICCTBA (SHCKTPI/I‘-ICCKI/IC, MAarouMTHBIC,
OIITHYCCKUC, AJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpez[) 151

AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YSd (U3UYECKUE BEITHMYMHBIL:
ANEKTPUUYECKUIN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAIMPSKEHUE, IICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs cuia, paboTa TOKa,
WHIYKLIHUS MarHUTHOTO TMOJs, cwia Awmriepa, cuia JlopeHna, WHIYKTUBHOCTH
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoyieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBAaTh (HHU3UYECKUUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHS U EJAUHMIIBI, YKa3bIBaTh
(dhopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMH BEJIIMUNHAMU;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
dbu3nyecKkre BEIUYUHBI: CKOPOCTh AJEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHHE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: TPU 3TOM
dbopmynupoBaThk NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
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YCTaHOBKY M3 NMPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITUPOBATH
BEIBOJIBL;

OCYILIECTBISTh MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PUZNUYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUSI M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHMH C UCTIOIb30BAHUEM MPSMBIX
U3MEPEHHI: MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTAThHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaOJIUIl U TpapUKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIC NIl €€ PEIIeHHUs, MPOBOIUTH PAcuéThl M OLIEHWBATH PEaTbHOCTH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh MTPH pELIeHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMaIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISpHOW WHGOPMAIMK, TOJIYYEHHOW W3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMylo HHPOPMAIIHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAaIIMH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 UCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

PUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOIIEN Cpelie;

paboTaTh B TpyINIie C BBIMOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIITIHI B PEIICHNE PACCMAaTPUBAEMON TTPOOIEMBI.
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COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOW MHAYKUMHA. [I[puHIMI Cyneprno3nIny MarHUTHBIX TOJIEH.
JIluauum MarHuTHOM uWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHOYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIKYIAA CUla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CAaMOMHIYKLIHMHU. OJEKTPOJBIXKYIIAs CHUia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIE
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEINb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumozencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.
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3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne NeMCTBAS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apMmonunyeckue konebanus. [lepuon, vacrora, amrumtyaa U ¢aza KoseOaHUI.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
AEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanus. PezoHanc. BeiHYK/I€HHBIEC 3JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMAQJIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaOGmronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENIOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
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HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanne nepeMeHHOTO TOKA B LEIN U3 IMOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 6OJIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W MPOJOJBbHBIE BOJHBI.
HUuTtepdepenius u uppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3anus, 1udpaxmus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JIMAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeoMIIeHUsI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMppakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Ler.
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Cobuparomniue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHYECcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuit B cOOMpArOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WuTtepdepeniuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. [udpakuvonHas pemeérka. YcloBue HaOMIOAEHUS
INIABHBIX ~MAaKCUMYyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢oToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKON, TEJIECKON, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenune nudpakxium ceera.

HaOGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBI IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO JUPPAKIUOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

M3mepeHne rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTVHBL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MaccChl C SHEPrUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.
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Paznea 7. KBantoBast pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUN POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. Ypasauenue DitHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[Inanerapuas mopenb artoma. Iloctymatel bopa. M3nmydeHue W moriionieHue
(OTOHOB MpU MEpPexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactul. Bosusl e bpoiiss. KopnyckyisipHO-BOJTHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXHOCTh CTpoeHUsl sjpa. OTKpbITHE
paauoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeneneHnto coctaBa paauoakTUBHOTO
m3nyuyenusi.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykmonHas monens siapa I'eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.
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Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JTydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBSA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

HccnenoBanre TpEKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sIpax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macirabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUI JJIs1 OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be311si CEeBEPHOIro MOTYIIAPHS U IPKUE 3BE3bI.

Habmonenus B Teneckon Jlynsl, mnaner, Maeunoro Ilytu.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTHOe nojue. I1eKTPOMAarHuTHAs 11 1 3 bubmmoreka [JOK
' UHIYKLHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKHe U JIEKTPOMArHUTHbBIE bubmuoreka [IOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4yecKue U 3JIEKTPOMAarHUTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmorexa LIOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBEI crenuanabHON TCOpHUU
OTHOCHUTCIBHOCTHU

3.1

Hroro no pazgeny

4

1

bu6nunorexa LIOK
https://m.edsoo.ru/7f41c97c
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Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 DIeMeHTHI KBAHTOBOU OITHKU 6 bubmorexa [JOK
' https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 Crpoerne aroma 4 https://m.eds00.ru/7f41c97¢
bubnunorexa LIOK
4.3 AToMHOE 51p0 5 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ]r?tl'/tlr?snll//lr?:::i{si)c])lrou/s £41097¢
Utoro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o0m1aroniee MOBTOpEHUE 4 EgiHE;ngsi?:a}; £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxumes I'.51., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenienue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocBenieHue»

Koncnexr
METOAUYECKHUE MATEPHAJIBI J1JI YUUTEJA

VYyebHoe nocobue o Gpuznke
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://m.edsoo.ru/7f41bf72
bu6moreka [IOK https://urok.apkpro.ru/
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