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IHosicHUTEJIBbHAA 3AIIMCKA
HopmaTtuBHO-paBoBas 0a3a

. ®enepanbHblil 3akoH Poccuiickoit @enepanuu ot 29 aexadps 2012 r. Ne 279-03 «O06 o6pa3zoBaHuu B
Poccuiickon ®denepanum»

. @enepanbHbIN TOCyAapCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOI'O O0IIEro 00pa3oBaHus,
YTBEPKIEHHBIN MpukazoM MuHucTepcTBa 00pa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010
Ne 1897 (c u3smMeHEeHUsIMU U TOTIOJTHEHUSIMH )

. [IpumepHasi ocHOBHasi 0Opa3oBaTtelibHasi MporpaMmMa OCHOBHOTO 001Iero oopazoBanus (0J100peHa
penieHreM (enepabHOTO y4eOHO-METOIUYECKOTO 00BEAUHEHHMS TI0 00111eMy 00pa3oBaHuIO (ITPOTOKOJ OT
8 ampensa 2015 r. Ne 1/15).

. OOIT OO0 (®I'OC) I'BOY COII Ne4 r.o.HamaeBck

5. Yueonsii turad ' BOY COIII Ne4 r.o0.Yamnaesck

. IIpuka3z MunuctepcTBa oopazoBanus u Hayku Poccutickoit ®enepaunn ot 31 maprta 2014 r. Ne 253 «O06
YTBEPKIEHUU (heIepalIbHOTO MEePEeUHs] Y4eOHUKOB, PEKOMEHIYEMBIX K UCIOIb30BAHUIO NPU Pealln3aliu
MMEIOIIUX FOCYIAPCTBEHHYIO aKKPEIUTALMI0 00pa30BaTeNIbHBIX MPOTPaMM HayalbHOTO OOIIEro,
OCHOBHOT'0 OOIIIETO, CPEAHETO OOIIETO 00PA30BAHUS.

. [Ipuka3z Munanpocsemenns Poccnn ot 28.12.2018 Ne 345 « O denepanbHOM niepedHe YICOHHUKOB,
PEKOMEHTYEMBIX K MCITOIb30BAHUIO MPH PEATM3alMKA HMEIONINX TOCYAapPCTBEHHYIO aKKPEIUTAIIHIO
00pa30BaTeNIbHBIX MPOrpaMM Ha4aIbHOT OOIIEro, OCHOBHOT'O OOIIEro, CPeAHET000Iero 00pa3oBaHM»

. IIpuxa3z Munnpocsenienust Poccun Ne 233 ot 08.05.2019 1. «O BHeceHUMU U3MEHEHUN B MPUKA3
Munnpocenienusi Poccun Ne 345 ot 28.12.2018 r.»

. IIpuka3z MunucrepctBa oOpazoBanusi u Hayku Poccuiickoit @eaepanuu ot 09.06. 2016 r. Ne 699 «O6
YTBEPKACHUU NIEPEUHS OpraHr3aluii, OCYIIECTBIISIIOIIMX BbIMYCK Y4eOHBIX TOCOOUA, KOTOPHIE



JOTYCKAOTCS K UCTIOJIB30BAHUIO MPH PEATH3AINN UMEIOIIHX TOCYIapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeNIbHBIX IPOTPAaMM Ha4aJbHOTO O0IIEro, OCHOBHOTO OOIIET0, CPETHEr0 O0IIero 00pa3oBaHuUs»

10. [Tpukaz MunuctepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu Ne 986 ot 4.10.2010 r. «O6
yTBepkAeHUU (heliepaabHbIX TpeOOBaHUM K 00pa30BaTEIbHBIM YUPEKACHUSM B 4aCTU MUHUMAJILHOMN
OCHAIIIEHHOCTH Y4€0HOTO Tpoiiecca U 000py10BaHUS YU€OHBIX TTOMEIICHUIN

11, [Tonoxenue o popmax, NEPUOJUIHOCTH U MOPSJIKE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U
npomexyTouHor arrectanuu yqamuxcsi [ bOY COL Ne4 r.o.YHamaeBck

12. Y4yeOHUKHK 110 IPEMETY, 110 KOTOPOMY cocTaBiieHa pabouas nmporpamma A.B. Ilepwikun « dpodar»
2016 r. ®usuka 7 xknacc, A.B.Ilepoikun « Ipoday 2017r.dusuka 8 kiacc, A.B. [lepbikun
,E.M.I'ytauk « Ipoda» 2019 r. ®usuka 9 kinacc



Hcxons n3 o0mMX MoJIoKEHUN KOHIENIUU (U3UUYECKOro 00pa30BaHus, HAYaJIbHbIH Kypc (PpM3MKHM NPU3BAH PelIaTh
CJIeAyIoLIHe 3a1a4Hu:

- cO31aTh YCIOBUS sl POPMUPOBAHUS JTOTHUECKOTO U a0CTPAKTHOT'O MBIIIICHUS Y IKOJIBHUKOB KaK OCHOBBI X
nanpHeNero 3pheKTHBHOTO O0yUCHHS;

- chopmupoBaTh HA0OP HEOOXOAUMBIX ISl ajdbHEHIIEro 0Oy4eHHs MPEIMETHBIX U 00111ey4eOHbIX YMEHUI Ha OCHOBE pELICHUS
KaK IPEIMETHBIX, TAK U HHTETPUPOBAHHBIX KU3HEHHBIX 33/1a4;

- 00ecreynTh MPOYHOE U CO3HATEIBbHOE OBJIAJCHUE CUCTEMON (DU3NUYECKUX 3HAHUN U YMEHHM, HEOOXOAUMBIX AJIsi MPUMEHEHUS B
MPAaKTHYECKONH ACATEIBHOCTH, JUISI M3YYCHHUS CMEXKHBIX JHCIUIUIMH, JUIS TPOJAOJDKEHHUS oO0pa3oBaHUsS;, OOCCIEUYUTh
UHTEIJICKTYallbHOE pa3BUTHE, CHOPMUPOBATh KadyecTBA MBIIUICHHUS, XapaKTepHbIe [ (U3WYSCKOW JEATCIbHOCTH U
HEOOXOIMMBIE JJIs ITOJTHOIICHHOM KU3HHU B OOIIIECTBE;

- chopmupoBarth npeacTaBiIeHue o0 uaesx U Meroaax pu3uku, o Pu3KKe Kak GopMe OMUCAHUS U METOJI€ TO3HAHUS
OKPY’KaIOILET0 MUPA;

- chopmupoBaTh IpeacTaBiIeHrE O (PU3UKE KAK YaCTH OOIIEUETOBEYECKON KYJIbTYPhl, IOHUMaHNUE 3HAYMMOCTH (DU3UKH JJIS
0OLIECTBEHHOTO IIpOrpecca;

- copMupOBaTh YCTOMYMBBIN HHTEpEC K (Pr3nKe Ha OCHOBE AU(HEePEHIIMPOBAHHOTO MOAX0a K yUaITUMCS;
- BBISIBUTH M Pa3BUTh TBOPUECKHUE CIIOCOOHOCTH HAa OCHOBE 3aJaHi, HOCAIINX HECTAHIaPTHBIN, 3aHMMATEIbHBIN XapaKTep.



Il1anupyemMble pe3yJbTaThl M3YUYEHHSI YYEOHOI0 Kypca:

JINYHOCTHBIMH pe3yabTaTaMi 0CBOCHUA IIPOrpaMMbl ABJIAIOTCH:

(I)OpMHpOBaHHe KadCCTB MBIIIJICHUA, HCO6XOI[I/IMLIX M agariTalliy B COBPpEMCHHOM MHTCIUICKTYAJIbHOM O6HI€CTB€;
(bOpMHpOBaHHe IMIO3HABATCJIbHBIX HHTCPCCOB, HHTCIUICKTYAJIBHBIX U TBOPYCCKUX crocooHocCTEH YHallIuxcs,

HHTCPCC K PA3JIMYHBIM BUAaM y‘I€6HOﬁ ACATCIIBHOCTH, BKIIFO4Yasa 3JICMCHTHI HpGIIMeTHO-I/ICCJIG,[[OBaTeJIBCKOﬁ ACATCIBHOCTH,
MOTHBaIUA O6pa30BaTeJIBHOﬁ ACATCIBbHOCTH IIKOJIBHUKOB Ha OCHOBC JINYHOCTHO OPHUCHTHPOBAHHOI'O IIOAXO0A4,

'Y6€)KI[€HHOCTB B BOBMOKHOCTH IIO3HAHUSA IIPUPOALI, B HCO6XOI[I/IMOCTI/I Pa3yMHOI'O UCIIOJIb30BAHUA I[OCTI/I)KCHI/Iﬁ HAayKHU U
TEXHOJIOTUH pInIb: | ;[aaneﬁmero pPa3BUTHA YCJIOBCYCCKOI'O O6H_[CCTBa, YBAXKXCHHC K TBOPLAM HAYKHW U TCXHUKH, OTHOIICHUC K
(bl/IBI/IKG KaK 3JICMCHTY 06HIGIIGJIOBe‘{eCK0ﬁ KYJIbTYPBI;

CaMOCTOATCIIBHOCTE B HpI/IO6p€TeHI/II/I HOBBIX 3HAHUU U IMPAKTHICCKUX YMCHHﬁ;
T'OTOBHOCTHB K BBI60py JKU3HCHHOI'O ITyTHU B COOTBCTCTBUH C CcOOCTBEHHBIMU HHTCPECaMU U BO3SMOIKHOCTIMU,

- (hopMHUpOBaHKE IICHHOCTHBIX OTHOIICHUN APYT K JIPYTY, YUUTEII0, aBTOpPaM OTKPBITHI U U300pETCHUH,
pe3yabTataM O0y4YeHUS;

— BOCIIMTAaHHC Ka4CCTB JIMYHOCTH, O6€CH€‘II/IB3IOHII/IX CONHUAJIBbHYIO MO6I/IJ'II>HOCTI>, CITOCOOHOCTH IIPUHUMATb
CaMOCTOATCIIbHBIC PCIICHUSA

— OpHUCHTalMA Ha IOHNMAaHHC npennomeHHﬁ N OIICHOK y‘lHTeHeﬁ n
OJHOKJIACCHUKOB; IOHMMAHHC IIPUYNH YCIICXa B yqe6e.



MeTanpeaMeTHbIMU pe3yJibTATAMHU U3YUeHUsI Kypca siBjsieTcs: GopMupoBaHue
YHUBeEpPCAJIbHBbIX YUeOHbIX AeicTBHil (YY ).

PeryasituBubie YY/I:

Yuenuxk nayuumcs:

® CAaMOCTOSTEILHO OOHAPYKUBATH U (DOPMYIUPOBATH YICOHYIO MPOOIeMY, OTIpeaesITh neib Y /1;
® IPUHUMATH YUYEOHYIO 3374y U CIE0BATh UHCTPYKIIUU YUUTEIS;

* IJTAHUPOBATh CBOU JICUCTBUS B COOTBETCTBUHU C YUCOHBIMH 3a/la4aMU U MHCTPYKITUEH YIUTEIIS;
® BHITIOJTHATH JCHCTBUS B YCTHOH (hopme;

* YYUTBIBATH BBIJICICHHBIC YUUTEIIEM OPHUCHTUPHI JECUCTBUS B Y4eOHOM MaTepuale;

® B COTPYAHUYECTBE C YUUTEJIEM HaXOJAUTh HECKOJILKO BAPUAHTOB PEIICHUs YIeOHOM 3a/1auu, MPEICTABICHHON Ha HATJISAHO-
00pa3HOM ypOBHE;

® BHOCUTh HEOOXOMMBbIE KOPPEKTUBBI B ICUCTBUS HA OCHOBE MPUHSTHIX MPABUIT,
® IPUHUMATh YCTAaHOBJICHHBIC MPABUJIA B IJIAHUPOBAHUH U KOHTPOJIE CITOCO0A PEIICHHUS,;



OCYIICCTBIIATD MOIIArOBbIN KOHTPOJIb IO PYKOBOJACTBOM YUUTCIIA B JOCTYIIHBIX BUIAX yqe6HO-H03HaBaTeHBHOﬁ
ACATCIBHOCTH.

® BBIJIBUTATh BEPCUH PEIICHUS TPOOIEMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B CIydae HEOOXOJUMOCTH ) KOHEUHBIN
pEe3yNbTaT, BEIOMPATh CPEICTBA JOCTIKECHUS 1IEITU U3 TIPEIIOKCHHBIX, a TAK)KE HCKATh X CAMOCTOSITENHHO;

® COCTaBJIATh (MHAMBUIYAIBHO WM B TPYMIIE) IJIAH PELICHUs MPOOIeMBbI (BBIIOJTHEHUS POEKTA);

* paboTas o IIaHy, CBEPSITh CBOM JICUCTBHSI C IEIBI0 U MPU HEOOXOIUMOCTH UCTIPABIIAThH OMUOKHA CAaMOCTOSTEIHHO (B TOM
YHCJI€ U KOPPEKTUPOBATH ILJIAH);

® B AMaJIOre ¢ YUYHUTCIIEM COBCPIICHCTBOBATE CaAMOCTOATCIIBHO BLI6paHHI>Ie KPpUTCPHUH OLICHKMH.

ITo3naBaTeabHble YY/I:

Yuenuk nayuumcsa:

¢ [IPOBOAUTDH H&6J’IIOI[€HI/IC H SKCIICPUMCHT IO PYKOBOJACTBOM YUHUTCIIA,
OCYIICCTBJIATD ITONCK Hy>KHOI>i I/IH(i)OpMaI_[I/II/I, HCIIOJIb3YS MaTCpuall y‘lC6HI/IKa H CBCIACHM, ITOJIYUCHHBIC OT B3POCJIbIX;

* 10OBIBaTh HOBBIE 3HAHUS: U3BJIEKATh HH(OPMAIUIO, TIPEACTABICHHYIO B pa3HbIX (opmax (TeKcT, Tabiuiia, cxema,
WJUTIOCTpaLUs U JIp.);

e rIepepabaThIBaTh MOYYCHHYIO HHPOPMAIIMIO: aHATM3UPOBaTh, CPABHUBATH, TPYNIUPOBAThH, KIIACCU(PHUIIMPOBATH U
000011aTh PaKThI U SBJICHHUS, ONIPEACIATh IPUYNHBI SBJIICHUN, COOBITHH.

® FICTIOJIb30BaTh PUCYHOUHBIC M CHMBOJIMYECKHE BAPUAHTHI MAaTEMaTHICCKOM 3aIHCH;

® KOAMPOBATHh HH(POPMAITHIO B 3HAKOBO-CUMBOJIUYECKOM (hopMe; TPEACTABISITH HHPOPMAIIUIO B BUJIE TEKCTA, TAOJIUIIHI,
CXEMBI;

® Ha OCHOBE KOJIMPOBAHUS CTPOUTH HECIOKHBIE MOJEIN (PU3NUECKUX TTOHATHH, 3aJJa9HBIX CUTYaIUN;



® CTPOUTH HEOOJIbIIINE PU3HUECKHE COOOIIEHUS B YCTHOH hopme;

¢ IPOBOAWNTH CPABHCHUC (HO OJHOMY HJIN HCCKOJIBKUM OCHOBAHUAM, HAITIIAHOC U 110 IIPEACTABJICHHUIO, COIIOCTABJICHUC H
HpOTI/IBOHOCTaBJ'ICHI/Ie), IIOHHUMAThb BBIBOABI, CACIIAHHBIC HA OCHOBC CPABHCHUAA,

¢ IIPOBOJAUTH aHAJIOTHUIO U HAa €€ OCHOBC CTPOUTDL BbIBOJbI,

¢® B COTpYAHHUYICCTBC C YHHUTCIICM IIPOBOAUTDH I(JIaCCI/ICbI/IKaHI/IIO HN3y4aCMbIX O6T>€KTOB;
¢ CTPOUTD NPOCTHIC HUHAYKTUBHBIC U ICAYKTUBHBIC PACCYKACHUSI,

® OCYHICCTBJIATH BBI60p HauoOoJee 3(1)(1)6KTI/IBHBIX CIIoco0o0B peuiCcHu:A 3a4a4 B 3aBUCUMOCTHU OT KOHKPCTHBIX YCJ'IOBI/H?I;
¢ 1aBaTh OIPCACICHUA ITOHATUAM.

KommyHnukaTusubie YV /I:

Yuenuk nayuumca:

® CaMOCTOATEIFHO OPTAaHU30BBIBATH YUEOHOE B3aUMOJICHCTBUE B TpyIIIie (OMpeaeisaTh OOUIUe eI, JOTOBAPUBATHCS JPYT
C APYroM U T. 11.);

¢ IIPUHUMATb AKTUBHOC Y4aCTHC B pa60Te napaM v rpynriamMu, MCIoJib3ysa pCUCBbIC KOMMYHHUKATUBHBIC CPCIACTBA,
¢ JOITYCKAaTb CYHICCTBOBAHUC PA3JIMYHBIX TOUYCK 3PCHUI;

® CTPEMHTHCS K KOOPJIUHAIINN PA3TMYHBIX MHCHHH O MaTEeMAaTHUECKUX SIBJICHUSX B COTPYAHUYECTBE; JOTOBApPHBATHCS,
MPUXOJUTH K 00IIIEMY PEIICHUIO;

¢ HCIIOJBb30BAaTh B O6H_ICHI/II/I IMpaBuJia BEKINBOCTH,
¢ HCIIOJIB30BATh MMPOCTLIC PEUYCBBIC CPCACTBA AJIA IEPCAAYN CBOCTO MHCHMUS,



® KOHTPOJMPOBATh CBOU JEHCTBUS B KOJJIEKTUBHOU paboTe;

* IIOHUMATh COJIEPIKAHUE BOIIPOCOB U BOCIIPOU3BOAUTH BOIIPOCHI;

® CIEAUTH 32 JEUCTBUSAMM JAPYIUX YYACTHUKOB B IIPOLECCE KOJJIEKTUBHOM ITO3HABATEIBHON AEATEIBHOCTH;
® B JUMCKYCCUHU YMETH BBIJIBUHYTh APTYMEHTHI 1 KOHTPAPTYMEHTHI;

® YYUTHCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM MPU3HABATH OITMOOYHOCTh CBOETO MHEHHS U
KOPPEKTUPOBATH €T0;

* TIOHHWMAsl TIO3UITUIO APYTOro, pa3ndaTh B €T0 peUr: MHEHUE (TOUKY 3pEHHUS ), JOKA3aTEILCTBO (APTYMEHTHI), (PaKThI
(TrumoTe3bl, aKCUOMBI, TEOPHH ).

® OCYHIECTBIISITH BEIOOP Hanbonee 3PPEeKTUBHBIX CIOCOOOB pEIICHUs 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

® 1aBaTh ONPEECICHUS TOHATHUSIM.

O01MMH IpeAMETHBIMHU Pe3yabTaTaMHi 00yueHus pu3rKe B OCHOBHOM LIKOJI€ SIBJIAOTCSH:

2. 3HaHUA O MPUPOJE BAKHEHIINX (PU3NIECKUX SBICHUN OKPYKAIOIIET0 MUPA U TIOHUMAHUE CMBICIIA (PU3NIECKUX 3aKOHOB,
PACKpBIBAIOLINUX CBSI3b M3YUYECHHBIX SIBJICHUW;, YMEHHS IIOJb30BaThCS METOJAMU HAYYHOI'O HCCIICIOBAHUS SIBIICHUU
MPUPOJIbI, TPOBOJAUTH HAOIOICHUS, TIITAHUPOBATh U BBIMIOJHITH SKCIEPUMEHTHI, 00padaThIiBaTh pPe3yJIbTaThl U3MEPECHMUIA,
MPEACTABIATh PE3YyJIbTAaThl U3MEPEHUN C MOMOIIBIO Tabuil, rpaduKoB U Gopmys, OOHAPYKUBATH 3ABUCUMOCTH MEXKITY
bU3MYECKUMU BEJIMYMHAMH, OOBSCHATH TOJYYCHHBIC pE3yJbTaThl W JIeNaTh BBIBOJBI, OIICHUBATH T'PAHUIIBI
IIOrPETHOCTEN PE3yIbTaTOB U3MEPEHUI;

3. YMEHHs MPUMEHSTh TEOPETUUECKUE 3HAHUA 110 (U3UKE HA IPAKTUKE, PEIIaTh PU3NUECKUE 3a]]a4H Ha IPUMEHEHNE
MOJIYYCHHBIX 3HAHUM;

4. YMEHHUSI Y HaBBIKW MPUMEHSTH MOJYUYCHHBIC 3HAHUS Il OOBSICHEHUS] IPUHIIUAIIOB JIEUCTBUS BaXKHEUIIINX TEXHUUYECKUX
YCTPOMCTB, pEIICHUS NPAKTHYECKUX 3aJlad IMOBCEIHEBHOM JKM3HM, oOecrieueHus: O€30MacHOCTH CBOCH JKU3HH,
PalMOHAJIBHOTO MPUPOIOTIOIH30BAHKS U OXPaHbI OKPYKAIOIIEH CPeIbl;



5. (opmupoBaHue yOek1eHUsI B 3aKOHOMEPHOM CBSI3U M MIO3HABAEMOCTH SIBJICHUN TPUPO/IbI, B O0BEKTUBHOCTH HAYYHOTO
3HaHUS, B BBICOKOM LIEHHOCTY HAyKH B PA3BUTHUU MAaTEPUAIIBHOW U TyXOBHOW KYJIBTYPHI JIFOJEH;

6. pa3BUTHE TEOPETUUYECKOTO MBIIIICHUSI HA OCHOBE ()OPMUPOBAHUS YMEHHUM yCTaHABIUBATH (PAKThI, pa3iudyaTh MPUUUHBI
U CJEJCTBUA, CTPOUTh MOJEIHU U BBIABUTATH TUIOTE3bl, OTHICKUBATH U (OPMYIUPOBATH JIOKA3aTEIHCTBA BBIIBHUHYTHIX
TUIIOTE3, BBIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETUUYECKUX MOJEIIEeH (U3NYECKUE 3aKOHBI,

7. KOMMYHMKATUBHbBIE YMEHHUS JOKJIAJAbIBATE O PE3YJIbTAaTaX CBOETO UCCIIEI0BAHNsI, YYaCTBOBATh B IMCKYCCUH, KPATKO U
TOYHO OTBEYATh HA BOIIPOCHI, UCTIOJIB30BATh CIPABOYHYIO JINTEPATYPY U IPYTHe UCTOYHUKU WH(HOPMAIIHH.

IIpeaMeTHbIe pe3yJbTAThI H3yYeHus: pusnku 7-9 Kiacc:

BLIIIyCKHHK noayium 603MONCHOCHIb HAYUUMBCA:

e CoO0IaTh MpaBuiia 6€30MacCHOCTH U OXPaHbI TPY/ia MPHU padoTe ¢ y4eOHBIM U 1a00PaTOPHBIM
0o0opy1I0BaHUEM;

® [IOHUMAaTh CMBIC]I OCHOBHBIX (PM3HUECKUX TEPMUHOB: (PU3UUECKOE TEIO0, PU3nyeckoe sBIeHue, (pu3ndeckas
BEJIMYMHA, €INHULIBI U3MEPEHUS;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MPU MOMOIIN (PU3NIECKUX METOJIOB; aHATTM3UPOBATH
OT/ICJIbHBIC ATaIlbl TPOBEJICHUS UCCIICIOBAHUN U MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUM U OTIBITOB;



; CTaBUTh OIBITHI 10 UCCJIENOBAHUIO (PU3UYECKUX SIBICHUN WM (PU3MYECKUX CBONCTB Ted 0€3 MCIHOJB30BAHUS MPSIMBIX
U3MEPEHH;, TpU 3TOM (OPMYIUPOBATh MpobieMy/3amady ydeOHOTO OJKCIIEpUMEHTa; CcoOupaTh YCTAaHOBKY U3
PEIJI0KEHHOT0 000PY/I0BAHHUS; POBOIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI.

[IpuMeuanue. HpI/I IMPOBCACHUU UCCIICIOBAHUA (bI/IBI/I‘IeCKI/IX SIBIICHUM HN3MCPUTCIIbHBIC HpI/I60pI)I HCITIOJIB3YIOTCA JIMIIb KaK
AaTYUKU U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIUYMH. 3aIIMCH TTOKa3aHUM IMPAMBIX I/I3Mep€HI/Iﬁ B 3TOM CJIydac HC Tp€6y€TCH.

¢ JIOHHUMATH POJIb SKCIICPUMCHTA B ITOJIYYCHHUHA Haquoﬁ I/IH(i)OpMaHI/II/I;

® [POBOAUTH MpsIMble M3MEpPEeHMs] (U3UYECKUX BEIMUMH: BpEMs, pacCcTOsSHUE, Macca Teia, 00beM, Cuia,
TEeMIIepaTypa, aTMOCPEPHOE JABIEHUE, BIAKHOCTh BO3/yXa, HANPSHKEHUE, CUJIA TOKA, paaualMoHHbIA (OH (C
HCIIOJIb30BaHUEM

IIO3I/IMCTpa); IIpHu 5TOM BBI6I/IpaTI> ONITHMAJIBHEINA CITIOCO0 HU3MCPCHHUA U HUCIIOJIBb30BATh HpOCTGI\/'IHII/IC MCTOIbI

OLICHKH ITOTrPEIIHOCTEN U3MEPECHUN.

[IpuMeuanue. JIrobas y‘-IC6HEUI IIporpamMma OOJ’KHa oOecrneynBaTh OBJIAJACHHUC ITPAMBIMHA U3MCPCHUAMU BCCX
IMEPCUNCIICHHBIX (1)I/I3I/I‘ICCKI/IX BCINYHH.

® T[IPOBOJIUTH HUCCIEAOBAHUE 3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH C HCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUMN: MPU
ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI MOJTYUYEHHOW 3aBUCUMOCTH (PU3HYECKUX BEJIMUYUH
B BUJIe TaOJIUIl U TPaUKOB, JAeNaTh BHIBOABI IO pe3ybTaTaM UCCIICI0BaHMUS,;

® [IPOBOJIUTH KOCBEHHBIE W3MEpPEeHUs] (U3MYECKUX BEIUYMH: TPU BBINOJTHCHUM U3MEPEHUM CcoOupaTh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJHEAYS MPEMIJIOKECHHONM WHCTPYKUIHMH, BBIYMCISATH 3HAYCHUE BEJIMYUHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJITAThI C YUETOM 3aJaHHOW TOUHOCTH U3MEPEHUM;

® AHAJIM3HUPOBATL CUTyallUH ITPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa, Y3HABATL B HUX ITPOABJICHNC U3YYCHHBIX
(1)I/IBI/IIICCKI/IX SIBJICHUU WU SaKOHOMepHOCTeﬁ U IPUMCHATb HMCIOIIUCCS 3HAHUSA IS UX 06’b$ICH€HI/I$I;



¢ J[IOHUMAThb IIPUHIIUIIBI I[@ﬁCTBI/ISI MalllnH, HpH60pOB N TCXHUYCCKHX YCTpOﬁCTB, YCIIOBUA UX 0e30macHOTO
HUCIIOJIb30BaHU B HOBCGI[HeBHOI\/JI KHU3HU,

® UCIOJB30BaTh NMPHU BHITIOJHEHUH YU€OHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy O PU3NUECKUX SBICHUSX,
CIIPAaBOYHBIE MaTepHUaisbl, pecypcsl IHTEpHET.

BbIlIyCKHHK nosiydium 603MONCHOCHIb HAYUUMbCA:?

CTaBUTH OMBITHI MO UCCIEAOBAHUIO (U3MUECKUX SIBICHUU WIM (DU3NYECKUX CBOMCTB TeJd 0€3 HMCIOJB30BAHUS TMPSIMBIX
M3MEpeHuid; mnpu dSToM (opMynIHpoBaTh MpodieMy/3afgady y4eOHOrO JKCIEPUMEHTAa; COOMpaTh YCTAHOBKY U3
MPEIIOKEHHOTO0 000PYyI0BaHMUS; IPOBOAUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeaeHnn rcciieqoBaHus (GU3NUECKUX SIBICHUN U3MEPUTENIbHBIE PUOOPHI KCIOIB3YIOTCS JIMIIb KaK
JaTYUKU U3MEpEHUs (PU3NYECKUX BEIUUHH. 3alIUCH TOKA3aHUM MPAMBIX U3MEPEHUH B 3TOM Cliyyae He TpeOyeTcsl.

® [IOHUMATh POJIb HKCIIEPUMEHTA B MOJTYYEHUU HAYYHOU HH(POPMALINH;

® [IPOBOJUTH TpSMbIC H3MEpPEHUs (PU3MUECKUX BEJIMYMH: BpEMs, PACCTOSIHME, Macca Tena, o0beM, Cuia,
TeMIiepaTypa, aTMocepHoe AaBiICHHUE, BIAXKHOCTh BO3/yXa, HAMPSDKEHHUE, CUjla TOKa, paJarallioHHbI GoH (¢
HCMOJIb30BaHUEM

JIO3UMETPA); PU 3TOM BBIOMPATh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCIIOIb30BaTh MPOCTEUIIINE METOIbI

OLICHKU IOTPELIHOCTEN U3MEPEHUM.

[Ipumeyanue. JIro6ast yaueObHasi mporpaMma Jo0JpKHA 00€CTIeunBaTh OBIAJACHUE MPSIMBIMUA U3MEPEHHSIMU BCEX
MEePEUYHUCICHHBIX (PU3NIECKUX BEITUYLH.




MPOBOANTH HCCIEIOBAaHUE 3aBUCUMOCTEN (PU3MUYECKUX BEIIMYMH C MCIOJIB30BAaHUEM MPSIMbBIX MU3MEPEHUN: TpU
ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHl MOJYyUYEHHOM 3aBUCUMOCTU (PU3NUECKHUX BETUYUH
B BUJIE Ta0JIUII U TPpaUKOB, JeNIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

MMPpOBOANTL KOCBCHHBLIC HU3MCPCHUA Q)I/ISI/I‘-IGCKI/IX BCIIMYUH: IIPpU BBIIOJHCHUHN HBMGPCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYKO YCTAHOBKY, CJIICOYS npezmoxceHHoﬁ HHCTPYKIMKW, BBIYHUCIIATH 3HAYCHUC BCIIMYHWHBI H
AHAJIM3UPOBATH IMOJTYUYCHHBIC PC3YIILTATHI C YUCTOM 33.IlaHHOﬁ TOYHOCTH HSMCpeHHﬁ;

AHAJIM3UPOBATE CUTYAIIUH ITPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpPa, Y3HABATH B HUX ITPOABJICHUC N3YUCHHBIX
(1)PI31/I“I€CKI/IX SIBJICHUM WU 3aKOHOM€pHOCT€ﬁ " IIPUMCHATH UMCIHOIIHUCCA 3HAHUA OJIA UX O6’b$ICH€HHSI;

MMOHUMATh NPUHIUIIBI JEHCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS UX 0€30MaCHOTO
WCIIOJIb30BaHMs B IOBCEHEBHOW KU3HU;

UCIIOJI30BATh TIPU BBHIMOTHEHUH YUEOHBIX 3a71a4 HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY O GU3HUECKUX SIBJICHUSX,
CIIPaBOYHBIE MaTepHUaibl, pecypchl IHTEpHET.

BBINYCKHHMK noyuum 603mo03CHOCHb HAYUUMbCA:
OCO3HABaTh IIEHHOCTh HAYYHBIX UCCIIEIOBAHUM, POJIb (DU3UKU B PACIITUPEHUH MPECTaBICHUI 00
OKPYKarIIEM MUPE U €€ BKJIAJl B YJIYYIICHUE KA4E€CTBA )KU3HMU;

UCIIOJIb30BATh IPUEMBI TTOCTPOEHUST (PU3UIECKUX MOJIETIEH, MoUcKa U POPMYIUPOBKH TOKA3aTEIbCTB
BBIJIBUHYTHIX TUIIOTE3 U TECOPETUYECKUX BHIBOJIOB Ha OCHOBE IMIUPUUECKH YCTAHOBJICHHBIX (hDaKTOB;

CpaBHMUBATh TOYHOCTh U3MEPEHUS (PU3NUECKUX BEIUYUH MO BEJIMYMHE UX OTHOCUTEIILHOW MOTPEUTHOCTH TIPU
MIPOBEICHUHU MPSIMBIX U3MEPEHU;

CaMOCTOATCIBbHO IMPOBOJNUTh KOCBCHHBIC U3MCPCHUSA U UCCIICAOBAHUA (I)I/I3I/I‘-IGCKI/IX BCINYHH C HUCITOJIB30BAHUECM
Ppas3iIMIHBIX CII0CO0OB HU3MCPCHUA (1)H3H‘ICCKI/IX BCINYNH, BBI6I/IpaTB cpeacrsa HMU3MCEPCHUA C YUCTOM



HEO0OXOMMON TOYHOCTH M3MEPEHH, 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHHUs, aIeKBAaTHOTO MOCTABIEHHON
3a/1a4e, MPOBOAUTH OLEHKY TOCTOBEPHOCTH ITOJYYEHHBIX PE3YJIbTATOB;

e BOCHpUHUMATH HMHPOpPMAIUIO (DU3HUECKOTO COJEp)KaHHsS B HAyYHO-TIOMYJAPHOM IUTEpaType U CpPEACTBax
MaccoBOM MH(MOpMAaIU, KPUTUYECKU OLICHUBATh MOJTYYECHHYIO MH(OpMAIMIO, aHAIU3UPYS €€ CoJepkKaHUE U
JaHHBIE 00 UCTOYHUKE UH(POPMAIIUK;

® (CO31aBaThb cOOCTBEHHBIC MMCHMEHHEIC B YCTHBIC COOGH.[GHI/IH 0 CI)I/I?)I/I‘-ICCKI/IX SABJICHHUAX HAa OCHOBC HCCKOJIBKUX
HCTOYHHNKOB I/IH(i)OpMaIlI/II/I, COIMIPOBOKIATh BBICTYIIJICHUC Hp€3€HTaHHCﬁ, YUHUThBIBaA OCOOCHHOCTH AyaIuTOpun
CBCPCTHUKOB.

Mexannueckue sIBJICHUSA

BbinyCKHMK HAYYUTCH:

® pacro3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSICHITH HA OCHOBE MMEIOIINXCSI 3HAHUM OCHOBHBIE CBOMCTBA WJIU
YCJIOBUSI TPOTEKaHUs OTUX SBJICHUN: pPABHOMEPHOE M HEPABHOMEPHOE JBIWKCHHE, PABHOMEpPHOE U
PAaBHOYCKOPEHHOE TMPSIMOJUHEHHOE IBIKEHHUE, OTHOCUTEIBHOCTh MEXaHHMYECKOTO JBIKEHHUS, CBOOOJIHOE
MajJiecHue TeJ, PAaBHOMEPHOE [BUXKEHHUE IO OKPYKHOCTH, HWHEpIHUs, B3aUMOJCHCTBUE TE€J, PEaKTUBHOE
JBIDKCHUE, TIepeada AaBJIeHUS TBEPAbIMU TeIaMU, )KUJKOCTSIMHU U TazaMu, aTMochepHOe JIaBJICHUE, TIJIaBaHKe
T€J, pPaBHOBECHE TBEPABIX TEJ, HMMEIONIUX 3aKPEIUIEHHYI0 OCh BpAaIlleHUs, KoJieOaTeNbHOE [BHKCHHE,
PE30HaHC, BOJIHOBOE JIBUKEHUE (3BYK);

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TET M MEXAHMYECKHUE SIBIICHUSA, WCIONB3YS (DU3UUYECKHE BEIUYUHBI: MYTh,
nepeMeIieHne, CKOpoCcTh, YCKOPEHHE, MepuoJi oOpalieHus, Macca Teja, MJIOTHOCTh BEIIECTBA, CHiia (Cuiia



TSKECTH, CUJla YIPYTrOCTH, CUJIAa TPEHUS), IaBJICHUE, UMITYJIbC TeJla, KWHETUYECKas dHEepPrusi, NOTeHI[MaIbHas
SHEPTHUS, MEXaHWYEeCKas paboTa, Mexanudeckas MortHocTh, KITJI mpu coBepiernn paboThl ¢ HCIOIB30BAaHUEM
MIPOCTOr0 MEXaHW3Ma, CUja TPEHUs, aMIUTUTYAa, IEPUOJl U YacTOTa KojaeOaHuM, JyIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHEHus; MPU OMUCAHUM MPABUIBLHO TPAKTOBATH (PU3UYECKHUM CMBICT HCHOJIB3YEMBIX BEJIUYWH, UX
0003HAYEHHUS U €IUHUIBI U3MEPEHUS, HAXOAUTh (OPMYJIbI, CBI3bIBAIOIINE JAaHHYIO (U3UYECKYIO BEJIUUYHUHY C
JIPYTUMU BETMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3HMUECKON BEIMYUHBI,

® AHAJTM3UPOBATH CBOMCTBA TEJ, MCXaHWUUYECKHUE SBJICHUS W TPOIECCHI, UCTIONIB3Yys (PHU3NUECKUE 3aKOHBI: 3aKOH
COXpPAaHEHHUS DHEPrUU, 3aKOH BCEMUPHOIO TATOTCHUS, MPUHIMI CYNEepHO3ULMH CUJ  (HAXOXKJICHHE
paBHojeucTBytomen cuibl), I, 11 u 111 3akonsl HptoTOHA, 3aK0H COXpaHEHUs] UMIMYJibca, 3aKOH ['yka, 3aKoH
[Tackains, 3akoH ApXHMena; MpU 3TOM Pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MAaTeMaTHYeCKOe
BBIPAKCHUE;

¢ DPA3JIN4aTb OCHOBHBIC ITPU3HAKHN U3YYCHHBIX (I)HBH‘-IGCKI/IX MOI[CJI@ﬁ: MaTCpuaJibHasA TOYKa, HHCPpIOHUAJIIbHAA
CHCTCMa OTCUCTA,

® pelaTh 33Ja4u, UCIOJIb3Ys (U3NUECKHUE 3aKOHBI (3aKOH COXpPaHEHUsS! SHEPIUU, 3aKOH BCEMHPHOTO TATOTEHUS,
npuHoun cynepnosuunu cwi, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs MMITyJbCca, 3aKOH ['yka, 3aK0H
[Tackans, 3akoH Apxumena) v (GOpMyIibl, CBA3bIBAIOIINE (PU3NUECKUE BETUUUHBI (ITyTh, CKOPOCTh, YCKOPEHHE,
Macca Tela, IUIOTHOCTh BEIECTBA, CHJIA, JABJIEHHWE, UMITYJIbC Teld, KWHETUYECKash 3HEpPrusl, MOTEHUHAIbHAs
SHEPrus, MeXaHuyeckas paboTa, MmexaHuyeckas MmoiHocTb, KIIJ[ mpocroro MmexaHusma, cujia TpPEHHS
CKOJIBKEHUS, KO3QPUIMEHT TPEeHHsI, aMIUTUTY/1a, IEPUOJ U YAaCTOTa KOJEOaHU, JIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHEHHs1): Ha OCHOBE aHaJIM3a YCJIOBHS 3alaul 3alMChIBaTh KPATKOE YCIOBHE, BBIACIATh (PU3NUECKUE
BEJIMUYMHBI, 3aKOHbI U (OpPMyNbI, HEOOXOAMMBIE [JIsi €€ pEIICHUs, NPOBOAUTH pPACUEThl U OLIEHUBATh
pPEaIbHOCTb MOJTYYEHHOTO 3HaYeHUsI PU3NUECKON BETMYHHBI.

Bbll’[yCKHI/IK nosiyium 603MONCHOCHIb HAYUUMDBbCA:



® JCIOJB30BaTh 3HAHUS O MEXAHWYECKUX SIBJICHUSX B IOBCEIHEBHOMN U3HU AJis oOecredeHHs: 0e30MacHOCTH
npu oOpalieHny ¢ NpudopaMu M TEXHHUUYECKUMHU yCTPOMCTBAMH, JJII COXPAHEHHUS 3/I0POBbS U COONIOICHUS
HOPM
DKOJIOTHYECKOTO IOBEICHUS B OKPYXAIOIIEH CpeAe; NMPUBOAUTH INPUMEPHI MPAKTUYECKOIO HMCIOJIb30BAHMS
bu3nuecKkux 3HAHMA O MEXaHMYECKHUX SIBICHUAX M (U3MUECKUX 3aKOHAX; MPUMEPhl MCTIOJIb30BAHUS BO300HOBIISIEMBIX
VCTOYHUKOB DHEPIUHU; DKOJIOINYECKUX IMOCIEACTBUM UCCIIEA0BAaHUA KOCMUYECKOTO IIPOCTPAHCTB;

® paznUyaTh TPAHUIIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh BCEOOUTHI XapakTep (yHIaMEHTaTbHbBIX
3aKOHOB (3aKOH COXPAaHEHMsSI MEXAaHWYECKOM JHEPruM, 3aKOH COXPAaHEHUS HMMIYJIbCa, 3aKOH BCEMHPHOIO
TATOTEHUS) U OTPAaHUYEHHOCTb UCIIOJIb30BaHUs YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u ap.);

® HaxOJWUTh AJIEKBATHYIO MPEIJIOKEHHOW 3ajadye (PU3MUECKYI0 MOJENb, pa3pemaTrh MpoldjeMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAaHUM MO MEXaHMKE C HCIOJIh30BaHMEM MAaTEMaTHYECKOIO ammapara, Tak W MpU MOMOIIH
METOJI0B OLICHKH.

TensoBble ABJIeHUSA

BbInyCKHMK HAYYHTCH:

® pacno3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATH HA 0a3e UMEIOITNXCS 3HAHWN OCHOBHBIE CBOMCTBA MJIH YCIOBUS
NPOTEKaHUsI ATUX siBIeHUN: nuddys3us, u3MeHeHne oObemMa Tel MpHU HarpeBaHWM (OXJIAKIEHUHU), OOJbIIas
CKMMAeMOCTh Ta30B, Majas C)KHUMAaeMOCTh JKHUJIKOCTEH M TBEPHABIX TEN;, TEIUIOBOC PAaBHOBECHE, MCIApCHHE,
KOHJICHCAIUs, IUIABICHUE, KPUCTAUIM3ANMs, KWIICHWE, BIIAXHOCTh BO3[yXa, pas3IU4YHbBIC CITOCOOBI
TerIonepeaaun (TeTIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHUE), arPeTraTHbIC COCTOSIHUS BEIIECTBA, MOTIIOMICHNE
DHEPTUH TIPU WCTAPCHHUH >KUJIKOCTH M BBIJCIICHHWE €€ MPH KOHICHCAIIMU Iapa, 3aBUCUMOCTH TEeMITepaTyphl
KHATICHHSI OT JaBJICHMUS;



® ONUCHIBaTh M3YUYEHHBbIE CBOMCTBA TEJl U TEIUIOBHIE SBJICHMS, UCIOJIb3Ys (PU3UUYECKUE BEIUMYUHBI: KOJTUYECTBO
TEIJIOTHl, BHYTPEHHSA OJHEPrus, TEMIEparypa, yJeldbHas TEIUIOEMKOCTh BEIIECTBA, YJAENbHas TEIUIOTa
IUTABJICHUS, yJElbHAs TEIUIoTa MapooOpa3oBaHus, yJeibHas TEIJIOTa CrOpaHHsl TOIUIMBA, Kod(duimeHt
MOJIE3HOTO JIEMCTBUSI TEIJIOBOTO JIBUTaTess; NMPU ONMUCAHUU TNPABWIBHO TPAKTOBaTh (PU3HUECKHI CMBICIT
UCIIONIb3YEMBIX BEJIMYUH, UX OOO3HAUEHHUS W EIWHUIBI W3MEPEHUs, HAaXOIUTh (OPMYIbI, CBSI3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BETUYHUHY C IPYTMMH BeTMYMHAMHU, BEIUUCIATH 3HAaUCHNE (PU3UUYECKOI BEIMINHBDI;

® AHAJIMU3HUPOBATH CBOMCTBA TCJI, TCIIOBLIC ABJICHUA U ITPOUCCChI, UCIIOJIb3YA OCHOBHLIC ITOJIOKCHUA aTOMHO-
MOJICKYJIIPHOT'O YUCHUA O CTPOCHHUH BCIICCTBA U 3aAKOH COXPAHCHUA OHCPIUU,

® pa3auyaTh OCHOBHBIC MPU3HAKH N3YUYCHHBIX (DH3NYCCKUX MOJICICH CTPOCHUS Ta30B, )KHIKOCTCH U TBEPABIX
TElI,
® IIPUBOAMTH MPUMEPHI MPAKTHUYECCKOTO MCIOIb30BaHMS (PU3HMUCCKUX 3HAHUH O TCIUIOBBIX SIBJICHUIX;

® pemiaTh 3aJ1a4y, UCIOJIb3Ysl 3aKOH COXPAHEHUs PHEPTHHU B TEIUIOBBIX Ipoiieccax U (OPMYJIbl, CBSI3bIBAIOIINE
¢du3nueckrue BEIMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIlepaTypa, yJeidbHas TEIJIOEMKOCTh BEIIECTBA, YelIbHas
TEIJIOTa TUIABJICHMS, YJAEJbHas TEIloTa NapooOpa3oBaHUs, YAENIbHAas TEIJIOTa CropaHus TOILUIMBA,
KO3(PUIIMEHT MOJIE3HOr0 IEUCTBHS TEIJIOBOIO JIBUraTessl): HA OCHOBE aHAJIM3a YCJOBUS 3a/1ayd 3alHChIBATH
KpaTKOe YyCIIOBUE, BBIICIATh (DU3MUYECKHE BEJIMYHMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE NIJIsi €€ pelIeHus,
IIPOBOJIUTH PACUETHI M OIEHUBATH PEATbHOCTD MOJYYEHHOTO 3HaUYeHUs (PU3NIECKON BETUUHUHBI.

BblﬂyCRHI/IK noJiyium 603MONCHOCHLb HAYHUUMDBbCA:

® ICIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B MOBCEIHEBHOM XKWU3HU sl oOecrieueHus] 0€30MacHOCTH TPHU
oOpailleHuu ¢ nMpudopamMu U TEXHUYECKUMHU YCTPOMCTBAMM, JJIsI COXPAHEHUS 370POBbS U COOJIIOJACHUS HOPM
JKOJIOTUYECKOIO ITIOBEACHUS B OKPYXKAKOUIECH Cpeae; MPUBOAWTH MHPUMEPHI 3KOJIOTHYECKUX ITOCIEACTBUU
paboThI IBUTATENEH BHYTPEHHETO CTOPAHMSI, TETIOBBIX U THIPOIIEKTPOCTAHITHI;



® pas3jnydyarb rpaHUulbl IPUMCHUMOCTH (I)I/IBI/I‘{CCKI/IX 3aKOHOB, IIOHUMATb BCCO6HIPII>1 XapaKkTep (pyH,Z[aMCHTaJILHBIX
(1)I/ISI/II-IGCKI/IX 3aKOHOB (SaKOH COXpaHCHUS SHCPIuU B TCIIJIOBBLIX HpOHGCC&X) H OI'paHUYCHHOCTDb UCIIOJIb30BAHUA
YaCTHBIX 3aKOHOB,

® HaXOIUThb aJICKBATHYIO HpGI[J'IO)KCHHOﬁ 3aJa4uc (1)I/I3I/I‘-IGCKYI-O MOZACJIb, pa3pCllaThb HpO6JI€My KaK Ha OCHOBC
HMCIOIMUXCA 3HAHMHA O TEIUIOBBIX SBJICHUSAX C HMCIIOJIL30BAaHHEM MAaTEMaTHYECKOI'O arrapartra, Tak W IIPpU
IIOMOIIM MCTOJ0B OLICHKH.

:‘)J'leKTpI/I‘IeCKI/Ie M MAarHuTHBIC AABJICHUA

BbinyCKHMK HAYYUTCH:

® pacCMoO3HABATh JIEKTPOMATHUTHBIC SABJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA
WJIA YCIIOBUA MPOTEKAHUS ITUX SBJICHUM: 3JICKTPU3ALUS TEJ, B3AUMOJCHCTBUE 3aPSIA0B, JJIICKTPUUECKUM TOK U
ero JeWcTBUsA (TEIUIOBOC, XHMMHUYECKOE, MAarHuWTHOE), B3aMMOJCHCTBHE MAarHUTOB, OJJICKTPOMAarHUTHAs
WHIYKIHS,

JIECTBHE MAarHUTHOrO TMOJII HAa MPOBOJHHMK C TOKOM M Ha JBWXKYIIYIOCS 3apsOKCHHYIO YacTHUIly, JICUCTBUE

AIEKTPUYECKOTO TOJIS HA 3apsSKEHHYI0 YaCTHILY, 3JICKTPOMATHUTHBIEC BOJIHBI, TPSMOJIMHEMHOE PACIPOCTPAHEHUE

CBETAa, OTPAKEHUE U MPETOMIICHUE CBETA, JUCIIEPCHS CBETA;

® COCTaBJISITh CXEMBbI 3JIEKTPUUECKUX IIENEH C MOCJIEI0BATENbHBIM M MAPAIJIEIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyas yCJIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUECKUX IIenel (MCTOYHUK TOKa, KIII0Y, PE3UCTOp, PeocTar,
JaMII0uKa, aMIepMeTp, BOJIBTMETP);

¢ HCIIOJIB30BaTh OIITHYCCKHUC CXCMbI AJIA IIOCTPOCHUA H306pa)I(GHHﬁ B IINTOCKOM 3CpPKaJIC U 006Hpafomeﬁ JINH3C,



® OINUCHIBATh H3YYEHHBbIE CBOWCTBA T€I M DJIEKTPOMATHUTHBIC SIBJICHUS, HMCHOIb3Ys (U3NUECKHE BEJINYUHBIL:
JIIEKTPUYECKUHN 3apsifl, CHUAa TOKA, DJJICKTPUYECKOE HAINPSDIKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, YIEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, pa0OTa 3IEKTPUUECKOTO MO, MOLUIHOCTh TOKA, (POKYCHOE PacCTOSIHUE U ONTHYECKas
CUJa JUH3bI, CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; IIPU OIMCAHUM BEPHO
TPAKTOBaTh (DPU3MUECKUN CMBICT HMCIOJNb3YyEMbIX BEJIHYMH, UX O00O3HAUYEHHUS U €IUHUIBI U3MEPEHHS; HaXOIUTh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUUHY C JPYTUMH BETUYMHAMU;

® aHAJIM3MPOBATH CBOMCTBA TEJN, JIEKTPOMATHUTHBIE SBJICHUS U MPOLECCHI, UCIIONb3Yys (PU3MUECKUE 3aKOHBI: 3aKOH
COXPAaHEHUS JJIEKTPUYECKOro 3apsana, 3akoH Owma Ui ydacTka nenu, 3akoH JDxoynsa-JleHma, 3akoH
IPSIMOJIMHEWHOIO PAaclHpOCTPAHEHUs CBETAa, 3aKOH OTPAXKEHUsS CBETA, 3aKOH IIPEJIOMIICHUS CBETA; IIPU ITOM
pa3anyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

¢ IIPUBOIUTH IIPUMCPHI IIPAKTUYCCKOI'O HCIIOJIB30BAHUA (1)H31/I‘{€CKI/IX 3HAHUU O QJICKTPOMAI'HUTHBIX SABJICHUAX

e pelaTh 3aJa4M, HCIIOJIb3Ys (PU3NYeCKUe 3aKOHBI (3akoH OMa I y9acTKa Iemu, 3aKoH JIKoyiisa- pelarts 3a/1a4u,
UCITIONIB3YsI (pu3nueckue 3aKOoHbI (3akoH OMa JuIs ydacTka Iienu, 3akoH JIkoyis-JIeHIa, 3aKkoH MpsSAMOJIMHEHHOTO
pactpocTpaHEHHUsT CBETa, 3aKOH OTPAXKCHUS CBETA, 3aKOH IIPEIIOMJICHHS CBeTa) M (DOPMYJIBI, CBS3BIBAIOIIHC
duznyecKkrue BeMMYUHBI (CHJIa TOKA, JJIEKTPUYCCKOE HAIPSDKCHUE, JJCKTPHUECKOS CONMPOTHUBJICHHE, YJICIbHOE
COIPOTHBIICHUE BEIICCTBA, PAa0OTA IJIEKTPUUECCKOIO MO, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE M ONTHYCCKAs
CHJIa JIMH3BI, CKOPOCTh DJJCKTPOMArHMTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa cCBeTa, (OpMyJbl pacueTa
AJICKTPUYECKOTO0 COIPOTHUBIICHHUS IPU TIOCICAOBATCIIBHOM W TMapaUICIbHOM COCIMHCHHHM IPOBOJHHUKOB). Ha
OCHOBE aHaJlM3a yCIIOBHUS 3ajaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIICIATH (PU3NUYCCKUC BEIMYMHBI, 3aKOHBI U
(bopMyJIbl, HEOOXOIUMBIE JUTS €€ PEIICHUS, IPOBOIUTH PACUCThI M OIIECHUBATH PEATLHOCTD MOJYUYEHHOTO 3HAYCHUS
(U3UIECKON BEITMYHHBI.



BI)Il'[yCKHI/IK nosiyuum 603MONCHOCHIb HAYUUMDBbCA:

® JCIOJB30BaTh 3HAHUSA 00 DJIEKTPOMAarHUTHBIX SIBICHHUAX B IIOBCEAHEBHOW JKU3HU Uil OOECIeueHus
0€30MacHOCTH MpU 0OpaIleHUH ¢ NMPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, AJISi COXPAHEHMsI 30POBbS U
COOMIOICHUST HOPM JKOJIOTUYECKOTO TIOBEIEHHUS B OKpY)KAIOIIEH cpenie; MPUBOAUTH MPUMEPHI BIUSHUS
ANIEKTPOMATHUTHBIX U3JIy4€HHUI Ha )KUBbIE OPTaHU3MBIL;

® pasnUYaTh TPAHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh BCEOOIIHI XapakTep PyHIaMEeHTATbHBIX
3aKOHOB (3aKOH COXpaHEHHUs SJSKTPUUECKOTO 3apsjia) U OrPaHWYEHHOCTb HCIIOJIB30BAaHUS YACTHBIX 3aKOHOB
(3axon OMa 151 ydacTka 1enw, 3akoH [[xoyns-Jlena u np.);

¢ HCIIOJIB30BaTh IIPUCMBI IIOCTPOCHHUA (1)PI3H‘-I€CKHX MO,Z[GJ'ICﬁ, ITIOUCKAa " (bOpMYJIHpOBKH JOKa3aTCJIbCTB
BBIABUHYTBIX THIIOTC3 U TCOPCTUICCKUX BBIBOAOB Ha OCHOBC SOMITMPHUYCCKH YCTAHOBJIICHHBIX (baKTOB;

® HaxOJWUTh A/IEKBATHYIO MPEIIOKEHHOW 3ajadye (U3HYECKYI0 MOJEIb, pa3peuaTh MpoOjeMy Kak Ha OCHOBE
MMEIOLIUXCS 3HAaHUM 00 AJIEKTPOMArHUTHBIX SIBJICHUSX C MCIOJIb30BAHUEM MAaTeMaTHYECKOro ammapara, Tak u
IPU TOMOIIH METOJIOB OLICHKHU.

KBaHTOBBIC AIBJICHUSA

BbinyCKHUK HAYYUTCH:

® pacio3HaBaTb KBAHTOBBLIC ABJICHUA H OOBSICHSTHL HAa OCHOBE HUMCIOIIINXCA 3HAaHUM OCHOBHBIC CBOMCTBA WU
YCJIIOBUS TPOTCKAHUA 3TUX SIBJICHUM: €CTECTBCHHAS U HCKYCCTBCHHAA paIUOAKTUBHOCTDL, O-, B- " Y-U3JIYUCHH,
BO3HMKHOBEHHE JIUHECHYATOIO CIICKTpAa U3JIYUCHH aTOMaA,



® ONUCHIBATh U3YYCHHBIC KBAHTOBBIC SBJIICHUS, UCIIONB3Ys (PU3MUECKUE BEJIMUMHBI: MACCOBOE YHUCIIO, 3apsSI0BOE
9HCII0, TIEPUO]T MOIypacmaja, YHeprus (GOTOHOB; MPU OMUCAHWUU MPABWIBHO TPAKTOBATH (PM3UUYECKHA CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI HU3MEPEHHs; HaXOAUTh (OpPMYJIbl, CBS3bIBAIOIINE
JTaHHYI0 GU3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3NYECKON BETUUMHBL;

AHAJIM3UPOBATh KBAHTOBBIC SABJICHUS, UCIIOJIb3Y: CI)I/IBI/I‘-ICCKI/IG 3dKOHBI U ITOCTYJIAThI: 3dKOH COXPaHCHUA
OHCPIruu, 3aKOH COXPAHCHHUA SJICKTPHUUCCKOTI'O 3apsdad, 3aKOH COXPaHCHUA MAaCCOBOTI'O YHCJIa, 3dKOHOMCPHOCTHU
N3JIYUCHHUA ITOTIJIOICHUA CBETA ATOMOM, IIPH 3TOM pPa3JIM4aThb CJIOBCCHYIO q)OpMy.HHpOBKy 3aKOHAa 1 €ro
MATEMATHYICCKOC BBIPAKCHUC,

¢ DPA3JIN4aTb OCHOBHBIC ITPU3HAKH HJIaHeTapHOP'I MOACIIM aTOMa, HYKHOHHOﬁ MOJICJIIM aTOMHOTIO AJpa,

® [IPHUBOJWUTH IPUMEPHI NPOSBICHUS B IPUPOJE U MPAKTUYECKOTO UCIIOJIB30BAHUS PAAMOAKTUBHOCTH, SIACPHBIX U
TEPMOSIAEPHBIX PEAKIUH, CIIEKTPAIBHOIO aHAIN3A.

BblﬂyCKHI/IK noJiyium 603MONCHOCHLb HAYHUUMDBCA:

® WCIOJB30BaTh MOJTYYEHHBIC 3HAHUS B TOBCEIHEBHOM >KU3HU MPHU OOpAIlleHUH ¢ MPUOOpaMU U TEXHHUUYECKUMU
YCTPOMCTBaMH (CYETUMK MOHUBUPYIOIIUX YACTHUII, JOZUMETP), ISl COXpPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOIIEN Cpelie;

® COOTHOCHUTB S3HCPI'UIO CBA3U ATOMHBIX AICP C I[G(I)GKTOM MAacCCBhI,

¢ IIPUBOAUTDH IIPUMCPLI BIIMAHUA PAIXMOAKTHBHBIX H3Hy‘-I€HHﬁ Ha KUBBIC OPI'aHU3MBbI; IIOHUMAaTh IIPHUHITUII
I[CﬁCTBPI?I AO03NMCETPA U pa3JIudaTb YCIOBUA €T0 UCIIOJIb30BAHMA,

® JIOHUMATb 5KOJIOTHYCCKUC HpO6HCMBI, BO3HHUKAIOMIKUC IIPHU UCIIOJIB30BaAHNHN aTOMHBIX BHCKTpOCTaHI_[Hﬁ, N IIyTH
PCHICHUA OTHUX HpO6J’I€M, MEPCIICKTUBBLI UCITOJIB30BAHUA YIIPABIIICMOTO TCPMOAACPHOI'O CUHTC3A.



JJIeMeHTbl ACTPOHOMMH

BbinycKHUK HAYyYHTCS:

¢ YKa3bIBaTh HA3BAHMA IIJIIAHCT Comxeunon CHUCTCMBI, pa3/indaTb OCHOBHBIC IIPU3HAKKW CYTOYHOI'O BPAlICHUA
3BE€31HOI'O He6a, JABHOXKXCHMUA HyHBI, COJIHI_Ia U IJIAaHET OTHOCHUTCIIBHO 3BC3/,

¢ JIOHHUMATh pa3indnuAa MCKIY FGJII/IOHGHTPHLIGCKOﬁ u I’GOIIGHTpI/ILIeCKOI?I CUCTCMaMU MHpa.

BblﬂyCKHI/IK noJiyium 603MONCHOCHLb HAYHUUMDBCA:

® yKa3bIBaTh OOIIME CBOMCTBA M OTIMYHS IUIAHET 36MHOW TPYIIIBI U IIAHET-TUTAHTOB; MaJbIX Tel COTHEUHOM
CUCTEMBbI U OOJIBIIIKX IJIAHET; MOJb30BAThCS KAPTOMl 3BE3/THOr0 HeOa MpU HAOJIIOACHUSAX 3BE3IHOTO HEDA;
pa3MyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]] (pa3Mep, IIBET, TEeMIIepaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€
TEMIIEPATYPOIL;

¢ pa3I4aTb I'MIOTE3bI O IMMPOUCXOKIACHHUN CoJIHEeUHOM CHCTEMEI.



Coaep:xkanue y4e0OHOro npeaMera

du3nka u (l)I/I3I/l‘IeCKI/Ie METOAbI U3YICHUSA ITPUPOAbI

dusuka — HayKa O IIpUpoac. duznyeckue Tena U IBJICHUS. Ha6J'IIOI[eHI/Ie " OIIMCaHHC (1)I/ISI/ILIGCKI/IX siBIeHUN. OU3NYECKUMN
9KCIICPUMCHT. MOII@J'II/IPOB&HI/IG SIBJICHUH U 00BHEKTOB IIPpUPOIHLI.

Pu3nyecKkre BEJIMYUHBI U UX U3MepeHue. TOUHOCTh U MOTPEIHOCTh U3MEPEHUN. MeXIyHapoIHas CUCTEMA €IUHMUII.
dusnueckue 3aKoHbI U 3aKkoHOMepHOCTH. Du3nka u TexHuka. Hayunsiit Mmetos no3nanus. Ponb ¢pusuku B popMupoBaHuu
€CTECTBEHHOHAYYHOU IPAaMOTHOCTH.

MexaHn4deckue ABJICHUA

Mexannueckoe IBIKeHUE. MaTepuanbHasi TOYKa Kak MoJeinb (u3ndeckoro tena. OTHOCUTEIBHOCTh MEXaHUYECKOTO
newkeHusa. Cucrema orcuera. OU3NUYECKUE BEIMYMHBI, HEOOXOIUMBIE /Ui ONMUCAHUS JBWKEHUS U B3aUMOCBS3b MEKIY
HUMHU (ITyTh, IEPEMEINICHUE, CKOPOCTh, YCKOPEHUE, BpeMsl IBIKEeHUS). PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBWXKEHHE. PaBHOMEpHOE NIBMKEHHE 10 OKpyXHOCTU. llepBwiii 3akoH Hprorona m muepuusa. Macca tena. IlnorHoCTh
BemectBa. Cuna. Eqununbl cunel. Bropoit 3akon Herotona. Tperuit 3akon Herotona. CBoOoaHoe manenue tein. Cuna
TSHKECTH. 3aKOH BceMupHoro TsaroreHus. Cuiia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBsA3b MEXIy CHIION
TSDKECTH M Maccoil Tena. [Iunamomertp. PaBHopelctBytomas cwia. Cuna tpeHus. TpeHue ckonbxeHusa. TpeHue Mmokosl.
TpeHne B IpUpOJE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus uMiyibca. PeaktuBHoe nBukeHne. Mexannueckas padboTa. MoIHOCTb. DHEprus.
[TorenuuanbHas v KHHETUYECKasd 3HepTUs. [IpeBpanieHrne 0JHOrO BU1a MEXaHUYECKOW SHEPTUU B IPYTrOil. 3aKOH
COXPaHEHMU ITOJTHOM MEXAHUYECKON DHEPIUH.



[IpocTeie MEXaHU3MBI. Y CJIOBUS PABHOBECHUS TBEPIOIO TEJa, UMEIOIIETO 3aKPEIJIEHHYIO OCh ABUKEHHS. MOMEHT CHIIBI.
Llenmp msasxcecmu mena. Peruar. PaBHOBecue cui Ha peluare. Peryarm B TexHuke, ObITy W npupoje. IloaBmwkHbie U
HEMOABW)XHBIC OJIOKA. PaBeHCTBO pabOT mMpW HMCHOJB30BAaHUM MPOCTHIX MEXaHU3MOB («30J10TO€ MPABHIIO MEXAHUKHY).
KoaddurueHT none3Horo eicTBus MEXaHU3MA.

HaBnenue TBepapix Ten. Exuauier n3mepenns mnaineHus. CriocoObl m3MEHEHHUs JaBiieHus. JlaBjaeHue )KUIKOCTeH U Tra30B
3akon [lackans. JlaBmeHue KUAKOCTH HAa AHO W CTeHKU cocyna. Coolmiarontuecs: cocyanl. Bec Bozmyxa. ATMochepHoe
nasienue. M3mepenune armocheproro nasnenus. OnbiT Toppuuermnu. bapomerp-anepous. ATMocdepHOe NaBlieHHE Ha
paznuYHBIX BbIcOTaX. ['mapaBinueckre MexaHU3Mbl (Tpecc, Hacoc). JlaBiaeHue *KUAKOCTH W raza Ha MOTPY>KEHHOE B HUX
Tenno. Apxumenosa cuia. [InaBanue ten u cynoB Bo3ayxormiaBanue.

Mexanunueckue kosiebanus. [lepuon, yactota, ammuTyaa koiedanuil. Pesonanc. Mexannueckue BOJIHBI B OJTHOPOIHBIX
cpenax.

JIlnvHa BOJTHBI. 3BYK KaK MEXaHMYECKasl BOJHA. [')pOMKOCTB U BBICOTA TOHA 3BYKA.

TensoBbie ABJICHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIbl. TernoBoe ABMKEHHE aTOMOB M Mosiekyll. Juddys3usa B razax, KHUIKOCTIX H
TBEPABIX TeNax. bpoyHnoeckoe oOsudcenue. B3zaumoneicTBue (MPUTSHKEHUE W OTTAJIKMBAHHME) MOJIEKYJ. ATrperaTtHble
COCTOSIHMS BellecTBa. Pazanune B CTpPOEHUM TBEPIABIX TEJ, )KUJKOCTEN U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO XaOTHYECKOTO JIBMKEHUS YacTULl. BHyTpeHHsA
sHeprud. PaboTa u Temonepeaaya Kak cnocoObl U3BMEHEHUS] BHYTPEHHEN 3Hepruu Tena. TermnonpoBoaHocTs. KoHBekuus.
N3nyuenne. [Ipumepsl Temonepenadyn B NpUpoae U TEXHUKE. KOTMYECTBO TEMIOTHI. Y A€IbHAsA TEIUIOEMKOCTD. Y I€JIbHAS
TEIJIOTA CTOPAaHMs TOIUIMBA. 3AKOH COXPAHEHHsS M NPEBPALLEHUS SHEPIMM B MEXAaHUYECKHMX M TEIUIOBBIX NPOLECCaXx.
IInaBieHre M OTBepAEBaHME KPUCTAUIMYECKUX TeEJ. Y JeJbHAs TeIUloTa IulaBieHusA. lcnapeHue M KOHIEHCalus.
[lornomenne >HEpruM NpU HCHAPEHUM KUJIKOCTH M BBIJECIEHUE €€ NMpU KOHAEHcauuu napa. Kumenwe. 3aBUCHMOCTH



TEeMITepaTyphbl KUTICHUS OT JIaBJIeHUA. Y AelbHAs TEIIOTa MapooOpa3oBaHus U KOHACHcau. BiaxkHocTs Bo3ayxa. Pabora
raza npu pacimmpeHud. I[IpeoOpasoBaHusi >HepruyM B TEIJIOBBIX MaluHax (mapoBas TypOWHA, JABUTATENb BHYTPEHHETO
cropanusi, peakTuBHbIM nBurarens). KIIJ[ TemmoBoil MamuHbl. Jkonocuyeckue npooOiemvl UCNONb30BAHUSL MENI08bIX
MAUUH.

BﬂeKTpOMaFHHTHLIe ABJICHUHA

OnexTpusanus puzndeckux Ten. BzaumoaeiicTBue 3apsykeHHBIX Tell. [[Ba poja 3JeKTpruuecKux 3apsiioB. JlenumocTsb
AIEKTPUYECKOTO 3apsiaa. DIEMEHTAPHBIN 3JEKTPUUYECKHAN 3apsl. 3AaKOH COXPAHEHMSI SJIEKTpUYECKOro 3apsana. IlposogHuky,
MOJIYITPOBOJJHUKH M U30JIATOPHI AIEKTPUUECTBA. DIEKTPOCKOIL. DIEKTPUUECKOE TT0JI€ KaK OCOOBI BUI MATEPHUHU.
Hanpsocennocmyo snexmpuueckozo noss. JIeiicTBUe dJIEKTPUYECKOTO MO Ha AIEKTpUYeCcKue 3apsiabl. Konoencamop.
Duepeus d1eKmpuiecko2o nojsi KOHOeHcamopa.

DIIEKTPUYECKUN TOK. VICTOYHHMKH 3JIEKTPUYECKOTO TOKA. DJIEKTPUYECKas LENb M €€ COCTaBHble yacTh. HampaBneHnue u
JNEUCTBHUS AIEKTPUYECKOT0 Toka. Hocurenu snekTpruueckux 3apsaaoB B metaiax. Cuia Toka. DIEKTPUYECKOE HAMPSKEHHUE.
DJIEKTPUUECKOE CONPOTUBIICHUE MPOBOAHUKOB. EMHUITBI COTPOTUBIICHMUS.

3aBUCUMOCTh CWJIBI TOKa OT HampsbkeHus. 3akoH Oma it ydacTka Ienu. YJeJIbHOE CONPOTHUBIICHHUE.
Peocratnl.

HOCJ’IGJIOB&TCJ'IBHOG COCAMHCHHNC ITIPOBOIHUKOB. HapaJ'IJ'ICJ'IBHOC COCAMHCHUC ITPOBOAHHUKOB.
Pabora QJICKTPHUYCCKOTO ITOJIA MO MEPEMCIICHUIO SJICKTPUUCCKUX 3apA10B. MoniHoCcTh QJICKTPHUYCCKOI'O TOKaA. HaneBaHI/Ie

MPOBOJAHUKOB DJJICKTPUYECKUM TOKOM. 3akoH J[[xoyns - JleHma. DiekTpuueckue HarpeBaTelIbHbIE U OCBETUTEILHBIC
npubopsl. KopoTkoe 3ambikanue.



MarnuTtHOe nosie. MHayknyst MarHuTHOro nosis. MarautHoe nosie Toka. OnbeiT Opcerena. MarHuTHoe o€ MOCTOSHHBIX
MarHuToB. MarHuTHoe noJje 3eMiId. DJIIEKTPOMarHuT. MarHuTHOE NoJIe KaTyIKH ¢ TOKOM. I[puMeHeHne 371eKTpOMara1ToB.
JlelicTBHE MarHUTHOTO TIOJIS1 HA POBOJHUK C TOKOM U JIBHXKYILYIOCS 3apsbKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya.
DneKTpoABUTaTENb. SBIEHUE 3IEKTPOMArHUTHON MHAYKIMSA. OnbiTel Dapajes.

DOneKkTpoMarHuTHole KoJjebauusi. Konebamenvhuviii xoumyp. Onekmpozenepamop. llepemennswiti mok. Tpancgopmamop.
[lepenayda 37eKTPUUECKON PHEPTUM HA PACCTOSHUE. DIEKTPOMArHUTHBIE BOJHBI U UX CBOMCTBA. [Ipunyunst paduocesaszu u
menesuoenus. Bauanue anekmpomacHumnsix usnyyeHuti Ha HCusble OP2aHU3Mbl.

Cset — anekTpoMarHuTHbie BojiHa. CKOpocTh cBeTa. MIcTOUHUKM cBeTa. 3aKOH MPSIMOJIMHEHHOTO PACIpOCTPAHEHHUE CBETA.
3akoH oTpaxkeHus cBeta. [1mockoe 3epkarno. 3akoH nmpenomieHus cBera. JIna3pl. DOKycHOE pacCTOSHUE U ONITUYECKAs CHUJia
nuH3bL. M300paskeHne npeaMera B 3epkajie u junHze. Onmuueckue npubopul. 'ma3z kak ontudeckas cucrema. ucnepcus
cBeta. Mnmepepenyus u oughparxyus ceema.

KBanroBble ABJIeHUA

Crpoenne atomoB. [lmanerapnas monens aroma. KBaHTOBBIM XapakTep IOTJIONIEHWS W HCIYCKAaHHUS CBETa aTOMaMHM.
JInHeWyaTeple CIIEKTPBI.

OmnbiTel Pezepdopaa.

CocrtaB atomHoro sifipa. IIpoTOH, HEUTPOH U BFNEKTPOH. 3aKOH DUHINTENHA O MPOMOPIIMOHATBHOCTH MAaCChl U DHEPTHH.
Hegexm macc u suepeus ceazu amomuwvix adep. PanmoaxtuBHOCTh. llepuon momypacnaga. Anbda-usnydyenue. bema-
usnyyenue. I'amma-uznydyenue. Snepubie peakuu. Mcrounukum nsHeprum ConHua W 3Be3d. SlepHast SHEpPreTHKa.
IKonocuueckue npobremvl pabomovl amoMHbIX 21ekmpocmanyui. Jlo3uMeTpus. Bauauue paouoakmuenvix usnyueHull Ha
JHCUBLIE OP2AHUIMDL.



Crpoenue u 3BoJI0IIUA BeesieHHOM

['eonieHTpUUecKasi U TeNHOLICHTpUYECKass cucTeMbl Mupa. dusmyeckas mnpupoaa HeOecHbIX Tell COJHEYHOW CHUCTEMBI.
[Tpouc-xoxnaenne ConHeuHoil cucteMbl. @usnueckas npupoaa Comxua u 3Be3a. Ctpoenue BcelieHHOU. DBOIIOLMS
Bceenennoii. I unmore3a bonbmoro B3pbiBa.

Y4eOHO - TeMaTH4YeCKOe IJIaHupoBaHue mo ¢usuke B 7-9 kiaccax

Nem.m | Tema KosuyecTtBO  4acos KonTp.pa6. |Jla6.pad.

Tkaace |8kmace |9kiacce

1 BBenenune 6 2

2 [lepBoHavasibHBIE 6 2
CBEJICHUS O CTPOCHHH

BCIICCTBA




3 B3auMopeiicTBus ten 22 1
4 JlaBieHue TBEpABIX TE, 18
KUAJIKOCTEU U Ta30B
3) PaboTa 1 MOIIIHOCTS. 13 2
OHeprus
6 [ToBTOpEHUE 3 1
7 TennoBbie SABICHUS 23 2
8 DNEKTPUYECKUE SBJICHUS 29 6
9 DIEKTPOMarHUTHbBIE 5 2
SIBIICHUS
10 CBeTOBBIC SIBIICHUS 10 1
11 [ToBTOpEHNKE 1
12 3aKOHBI B3aUMOICHCTBUS 34 2

1 IBUXXCHUS TCJI




13 |Mexanuuecxkue 15
KoJieOaHMS ¥ BOJTHEL.
3BYK

14 | DneKTpOMarHuTHOE MOJIe 25

15 |Crpoenue atroma u 20
aTOMHOTO siApa

16 |CrpoeHue u 3BOIOIHUS 5
BCEJICHHOU

17  |IloBTopenue 3

HUTOI0 68 68 102




18



17



16






