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1. ITosicHUTEJIBLHAA 3AIMUCKA

PabGouass mnporpamma mo ¢u3uke JUisi OCHOBHOW IIKOJIBI pazpaboTaHa Ha

OCHOBE:

e (enepalibHOTO TOCYJIAPCTBEHHOTO O00pa30BaTENBHOIO CTaHAAPTa OCHOBHOTO
o011ero oOpazoBanust (mpuka3 MuHHCTEpCTBA O0pa30BaHUA U HAYKH
Poccuiickoit ®enepanun ot 17 nexkadps 2010 roga Ne 1897). ®I'OC OO0, M.:
«IIpocsemenue», 2012 ron;

e HOpM (enepanpHoro 3aKkoHa «OO0 oOpazoBanuu B Poccuiickoit demeparum»
No273-®3 ot 29 nexabps 2012 roga;

® OCHOBHOW 00pa30BaTEeNbHONW MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
MBOY rumuaszuum Ne 25

e mporpammbl aBTopoB A.B. Ilepoimikun ,H.B.®@unonosuy, E.M. I'yrank / YMK
«Beprukaney, mnporpaMmbl OCHOBHOTO oOmiero obpa3zoBanus.dusmuka.7-9
kjaccoi(aBTophl:.)-M.:Ipoda,2015

e [lucekmMamu MuHHCTEpCTBa 00pa3zoBaHusi U Hayku KpacHomapckoro kpast No
47-10474/15-14 or 17.07.2015r. «O peKOMEHIAIMIX IO COCTABJICHUIO
nporpaMMm Y4eOHBIX MPEIMETOB, KypCOB U KaJeHAApHO-TEMaTUYECKOTO
wianupoBanuss» u ot 20.08.2015 Ne 47-12606/15-14 «O BHeceHHH
JIOTIOJTHEHUHN B PEKOMEHIAIINH 110 COCTABJICHUIO PaOOUYUX MPOTPaMM»

[Iporpamma mo ¢u3uke [ OCHOBHOM WIKOJBI COCTaBJIEHA HAa OCHOBE
dyHIaMEHTAILHOTO SiIpa CoAep)KaHusl oOmiero oOpa3oBaHUs U TPeOOBaHUIN K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeabHON MpPOrpaMMbl OCHOBHOIO
oOmero oOpa3oBaHMs, TMPEIACTAaBICHHBIX B (enepanbHOM TOCYJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApPTE OCHOBHOTO 0OOIIEro o0pa3oBaHUs  BTOPOIO
MTOKOJICHHS.

[Ipennaraemass mporpamMma oOecneyrBaeT cucTeMy (yHIaMEHTATbHBIX
3HaHHUKN OCHOB (PU3UYECKON HAYKH JIJIsi O0OYHAIOITUXCSI OCHOBHOM IIKOJIBI.

H3yuenue Qusuku 6 o00pazoeamenbHbIX YUPEHCOCHUAX OCHOBHO20
00uwezo 00pazoeanus HaNPAaeIeHo HaA OOCMUMCEHUE CT1e0VIOUUX Uenell:

* 0C80CHUEe 3HAHUI O MEXAaHWYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX H
KBAHTOBBIX SIBJICHUSIX; BEJIUYMHAX, XAPAKTEPU3YIOIIMX OSTHU SIBJICHUA;, 3aKOHaX,
KOTOPbIM OHHU MOJUYUHSAIOTCSA; METOJaX HAy4YHOrOo T[O3HAHUSI TPUPOABI U
(dbopMHpOBaHUE HA ATOW OCHOBE MPECTAaBICHUN O PU3NYECKON KapTUHE MUDA;

* 061a0eHue ymeHuAMU TPOBOAUTH HAOMIOAEHUS TPUPOIHBIX SIBJICHUI,
ONMKCHIBATHL M 00001IaTh pe3yJbTaThl HAOJIONCHUM, WCIONb30BATh MPOCTHIE
U3MepUTeNbHbIe TPUOOPHI Il U3ydeHUs (U3MUECKUX SBICHUH; MPEACTaBIATh
pe3ysbTaThl HAOMIOJACHUN WM W3MEPEHUN ¢ MOMOIIbI0 Tabiui, rpadukoB u
BBISIBJIAITH HA ATOW OCHOBE 3MIMPUYECKUE 3aBUCUMOCTH; MPUMEHSTh MOJy4YECHHbIE
3HaHUS )11 OOBSCHEHUS Pa3HOOOPa3HBIX NPUPOJIHBIX SIBICHUNW U TMPOIIECCOB,
MPUHIMIIOB JICUCTBUS BAXHEHMIIUX TEXHUYECKUX YCTPOWCTB, Ul PEIICHUS
buznyeckux 3aaay;



* pazeumue TIO3HABATEIHHBIX HWHTEPECOB, WHTEJUICKTYabHBIX WU TBOPYECKUX

CTIOCOOHOCTEH, CaMOCTOATEIHHOCTH B MPUOOPETCHWHM HOBBIX 3HAHWHA TIpHU

perreHny (GU3MYECKUX 3a7ad W BBIMOJHCHUH SKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUN

C MCTIOJIh30BaHUEM MH()OPMAIIMOHHBIX TEXHOJIOTHA;

* gocnumaHnue YOCSKIECHHOCTH B BO3MOXHOCTH TIO3HAHHMS TIPUPOJBI, B

HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BaHUS JOCTH)KCHUN HAYKH U TEXHOJOTH

JUTS JAJIbHEHIIIET0 Pa3BUTHS YEJOBEUECKOTO OOINeCTBa, YBaXEHHUS K TBOpPIIAM

HAyKd W TEXHUKHU; OTHOIICHHUS K (U3MKE KaK K JJIEMEHTY OOIIeUeIOBEYECKOMN

KYJbTYPHI,

* HpUMeEHeHUe NOJIYYEeHHbIX 3HAHUI U YMEHUIl 1Sl PEIICHUS TPAKTUYECKUX 3a/1a4

MOBCEHEBHON JKM3HM, JUIsI oOecrmedeHuss O€30MacCHOCTH CBOCW  KU3HU,

PaIMOHAIBHOTO TTPUPOIOTIOIL30BAHMS i OXPAHBI OKPYXKAIOMIEH CPEIbl.

DT 1eNH JOCTUTAIOTCS OJaroaaps pelieHuo CISAYIONUX 3a1a4:

® 3HAKOMCTBO OOYYAIOIIMXCS C METOJIOM HAyYHOIrO IIO3HAHUS U METOJaMHU
UCCIIeI0OBaHUS (PU3UYECKUX SIBIICHUN;

® OBJIAQJICHUE OOYYAIOIIMMHUCS OOIICHAYYHBIMH TOHSTHUSMHU: SIBICHUE MPUPOJIBI,
OMITUPUYECKH YCTAHOBJIICHHBIH (DAKT, THIOTE3a, TEOPETHYECCKUN BBIBOJ,
AKCIIEpUMEHTAIbHAS TTPOBEPKA CIICICTBUN U3 THIIOTE3HI,

e (popMmupoBaHue y oOydarouuxcs yYMEHUW HaOoAaTh (PU3MYECKUE SIBJICHMUS,
BBITIOJIHATh (DU3MUYECKHE OMbBITHI, J1a00paTopHbIe pabOThl U OCYIIECTBIATH
MPOCTEUIINE  DIKCIEPUMEHTAIbHBIE  HCCICAOBAHHS C  HCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB, OLIEHUBATH MOTPEIIHOCTH TPOBOUMBIX U3MEPEHHUIA;

e mpuoOpeTeHHEe OOYyYarONUMHUCA 3HAHUH O MEXAaHWYECKUX, TEIUIOBBIX,
AIEKTPOMATrHUTHBIX SBJICHHSX, 0 (DU3WUYCCKUX BEIUUMHAX, XapPaKTECPU3YIOITUX
OTH SBJICHUSI.

¢ TOHMMAaHUE OTIWYNI HAYYHBIX JAHHBIX OT HEMPOBEPECHHOU HH(POPMAITUH;

e OBJAJCHWEC OOYYAIOIIUMHUCS YMCHHUSIMH HCIIOB30BaTh  JIOMOJIHUTEIHHBIC
MCTOYHUKHU MH(GOPMAIIMH, B YACTHOCTH, BCEeMUpHOU ceTu MHTepHeT.

2. O0mas xapakTepucTuKa yueOHOro npeamera

[Tockonbky (usnueckue 3aKoHBI JIEKAT B OCHOBE COJIEpXKAHHUS KYpCOB
XUMUH, OUOJOTHUH, Teorpaduu, aCTPOHOMUHM, IIKOJBbHBIA KypC (PU3MKHU SBIISIETCS
CHUCTEMOOOPA3YIOIIUM JIJI BCEX €CTECTBEHHOHAYUYHBIX MPEIMETOB.

du3nka Kak Hayka O HambOojee OOMMX 3aKOHAX MPUPOJbI, BBICTyHas B
KadyecTBE y4eOHOro MmpeaMeTa B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 oKpykatoieMm Mupe. OHa pacKpbIBaET POJib HAYKH B YKOHOMHUYECKOM U
KYJbTYPHOM pPa3BUTHHU OOIIECTBA, CIIOCOOCTBYET (POPMHPOBAHUIO COBPEMEHHOTO
HAy4YHOTO MHPOBO33peHwus. J[is permenus 3amad GopMupoBaHUs OCHOB HAYYHOTO
MHUPOBO33PEHUS, PA3BUTHS WHTEUICKTYaJIbHBIX CIIOCOOHOCTEH M MO3HABATEIHHBIX
WHTEPECOB IIKOJLHUKOB B TPOIECCe H3YYeHUs (PU3MKH OCHOBHOE BHHMAaHHUE
CleAyeT YAENATh HE Mepe/iaue CyMMbl TOTOBBIX 3HAHUM, & 3HAKOMCTBY C METO/IaMU
HAyYHOTO TO3HAHUSI OKPYXKAIOIIETO MUPA, MTOCTAHOBKE MPOOJieM, TPEOYIOMHMX OT
yYalIuXCcsi CAaMOCTOSITEIbHOM JEATENbHOCTHU 110 UX Pa3pEIICHUIO.



['ymanutapHoe 3HaueHwe (UMK KaK COCTAaBHOM dYacTh OOIIETO
00pa3oBaHUU COCTOUT B TOM, YTO OHA BOOPY’KAET IIKOJIbLHUKA HAYYHHIM MEM00OM
NO3HAHUA, TO3BOJISIONIMM TOJIy4aTh OOBEKTHUBHBIC 3HAHHS 00 OKpY)KaroIeM
MHUpE.
3HaHue (PU3MUECKUX 3aKOHOB HEOOXOIWMO Il W3YYEHHs XHMHUHU, OHOJIOTHH,
dbusnyeckoit reorpaduu, Texromgoruu, ObXK.

Kypc ¢u3uku B npuMepHOW IporpaMMe OCHOBHOI'O OOIIero oOpa3oBaHUs
CTPYKTYPHUPYETCSI HA OCHOBE PACCMOTPEHHSI PA3IMIHBIX ()OPM JBMKCHHUS MaTePUHU
B TMOPAJIKE UX YCIOXHEHUSA: MEXAHWYECKHUE SBJICHHS, TEIUJIOBBIC SIBJICHUS,
AJIEKTPOMArHUTHBIEC SIBJICHUS, KBAHTOBBIC SIBIICHUA. PHU3MKa B OCHOBHOW MIKOJIE
M3y4aeTCd Ha YPOBHE PACCMOTPEHUSA SBICHUW MPUPOJBI, 3HAKOMCTBA C
OCHOBHBIMU 3aKOHaMHM (U3UKUM U TMPUMEHEHUEM OSTHUX 3aKOHOB B TEXHUKE U
IIOBCEIHEBHOM KU3HU.

[Iporpamma  mpeaycmaTpuBaeT  (GOpPMHUpPOBAHHE Y  IIKOJBHUKOB
001Iey4eOHBIX YMEHUN M HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIBHOCTH M
KJIFOYEBBIX KOMITeTeHIUH. [IproputeTaMu Jj1s MIKOJIBHOTO Kypca (DU3KMKHU Ha dTarie
OCHOBHOTO 00111eT0 00pa30BaHUs SIBJISIOTC:

Tloznasamenvuas oesmenbHOCMb:

*  WCHOJB30BAHME JUISI  [O3HAHUS  OKPYXKAKOUIETO  MHUpPa  PA3JIMYHBIX
€CTeCTBEHHOHAYYHBIX  METOJIOB: HAONIOJEHHWE, M3MEPCHHE, JKCIICPUMEHT,
MO/ICJINPOBAHUE;

* ¢opMupoBaHHE YMEHHH pas3inyarh (PaKThl, TUIOTE3bl, MPUYUHBI, CIEICTBUS,
JI0Ka3aTeIbCTBA, 3aKOHbI, TCOPHUU;

* OBJAJEHHWE  AaJCKBAaTHBIMU  CIOCOOAMHM  PEHICHUS  TEOPETHUUYECKUX U
AKCIIEPUMEHTAIIBHBIX 33]1a4;

* IPUOOPETEHUE OTbITA BBIIBUKEHUS TUIIOTE3 JJ1s1 00BSICHEHUS U3BECTHBIX (PAKTOB
Y SKCHIEPUMEHTAIILHON ITPOBEPKU BBIJIBUTAEMBIX TUIIOTE3.
Hnpopmayuonno-xoMmMyHUKAMUBHASL 0esIMeIbHOCMb.

* BJIQJICHUEC MOHOJIOTHYCCKONW M JIUAJOTHUYECKOM PEeubl0, pa3BUTHE CIIOCOOHOCTH
MMOHUMATh TOUKY 3pEHUs cOOCCeTHNKA U TIPU3HABATh IPaBO Ha MHOE MHCHHCE;

* WCIIOJIb30BAHWE JUIsI PEIICHUS TO3HABATEJIbHBIX M KOMMYHWKATHUBHBIX 3ajad
Pa3JIMYHBIX UICTOYHUKOB HH(POPMAITUH.

Pegnexcusnas oesmenvrocms:

* BJIAQJCHHE HABBIKAMU KOHTPOJIA M OILICHKM CBOEW MEATEIbHOCTH, YMEHHEM
MPEIBUAETh BO3MOKHBIE PE3YJIbTAThI CBOMX JCHCTBUN:

* oOpraHu3anus y4eOHOM [eATEeNIbHOCTH: IIOCTAaHOBKA II€HM, ILJIAHUPOBAHMUE,
ONpPEAECICHUE ONTUMAIBHOTO COOTHOILICHUS LIEJIH U CPEACTB.

3. MecTo y4e0HOro0 npeaMera B y4eOHOM ILIaHE

@OenepanibHblii  0a3uUCHBIA  y4eOHBIM TulaH 11 00pa3oBaTeNIbHBIX
yapexaeHuii Poccuiickoit ®@enepanun otBoaut 210 wacoB myis 0053aTeIbHOTO
u3ydyeHus (U3MKK HA CTYNEHH OCHOBHOTro obmero oOpaszoBanus. B
Kpacnomapckom kpae 34 y4eOHBIX Hemenu,Ha u3ydeHue (u3ukud otBogutcs 204
yaca, B TOM 4ucie B 7,8 kiaccax mo 68 yuyeOHBIX 4acoB M3 pacuera 2 y4eOHBIX



yaca B Hememto, B 9 kmacce 102 gaca u3 pacu€ra 3 y4eOHBIX 4Haca B HENEIIO
(MMChbMO MHUHHCTEPCTBA OOpa30BaHUsA, HAYKH M MOJIOASKHOW MOJIUTHUKH
Kpacnomapckoro kpas ot 19.07.2016roga Ne47-12536/16-11 «O dhopmupoBaHuu
y4eOHBIX IIAHOB 00pa3oBaTeNbHBIX opranu3anuii KpacHomapckoro kpas Ha 2016-
2017 yuebOnblii roa»). B cooTBeTCTBHM C IPUHIIMIIAMU JESTEILHOCTHOTO MOIX0/1a,
Kak Meroaojornyeckoit ocHoBbl PI'OC, nmporpamma npeaycMaTpuBaeT yCUJICHUE
MPaKTUYECKOM dYacTu  0Opa3oBaHMs: TNPOEKTHOM U HCCIEIOBATEIbCKON
JIEATEIIbHOCTH, TMPOBEICHUE HKCIEPUMEHTA W pelIeHUE 3ajad. TakoW Moaxon
OyneT crnocoOCcTBOBaTh (HOPMHUPOBAHHIO JIMIHOCTHBIX PE3YJIBTATOB O0YUYAIOIIMXCS
B CBOEBPEMEHHOM NPO(HIN3AINH ¥ MOATOTOBKE K HTOTOBOM aTTECTAaIIUH.

Knacc 7 8 9
KommuecTBO "acos 2 2 3
B HEJICITIO

Hroro 68 68 102

4. Pe3yibTaThbl 0CBOCHUS Y4eOHOIO IpeaMera

JInuHOCTHBIE, TpeAMeTHBbIE W  MeTamnpeAMeTHbIe  Pe3yJabTaThl
OCBOEHHUsI YUeOHOTr0 mpeaMeTa
N3ydenne yueOHOrO npeamera «Pr3uka» Ha ypoBHE OCHOBHOTO OOIIETr0O
o0pa3oBaHus JIOJHKHO 00eCIeurnBaTh JOCTHXKEHUE CIEAYIOIIUX JIUYHOCTHBIX,

MeTanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMHHOCTHBIE PE3VYJIBTATDI

1.ITaTpuoTHYecKkoe BOCIUTAHUE. —IIPOSIBIICHUE NHTEPECA K UCTOPUU U
COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (Pr3nUecKoi HayKu; —II€HHOCTHOE
OTHOIIICHHE K JOCTHXKCHUSM POCCUUCKUX YUEHBIX-(DU3UKOB.

2.I'pa:xxaaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME. —TOTOBHOCTD K
AKTUBHOMY Y4YaCTHIO B OOCYXJIEHUU OOIIECTBEHHO3HAYUMBIX M STUYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU; —
OCO3HAHUE BaXKHOCTH MOPAITBHO-3TUUECKUX MPUHITUIIOB B JICSITEIBHOCTH YUYEHOTO.

3.9cTeTn4ecKoe BOCIIUTAHUE. —BOCIPUITHE ICTETUUECKUX KaUeCTB
(bu3MYeCcKO HayKH: €€ TapMOHHYHOTO MTOCTPOSHHS, CTPOTOCTH, TOYHOCTH,
JIJAKOHUYHOCTH.

4.11leHHOCTH HAYYHOI'0 MO3HAHUS: —OCO3HAHHUE LIEHHOCTHU (PU3NUYECKOI HAyKU
KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH,
BaXKHEHIIEH COCTaBISIONICH KYIbTYphl; —pa3BUTHE HAYYHOU JH0003HATEIHbHOCTH,
MHTEpeCca K UCCIEN0BATEIBCKON IEATENBHOCTH.




5.®@opmupoBaHue KyJbTYPbI 310POBbsI H YMOIMOHAIBLHOTO 0JIATOMOTYIHS:
—OCO3HaHHE IIEHHOCTH 0€30TacHOT0 00pa3a )KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, B&XKHOCTH MPaBUj 0€30I1aCHOrO MOBEACHHUS Ha
TPAHCIIOPTE, Ha IOPOTax, C AEKTPUICCKUM M TEIFIOBBIM 000PYI0BAHUEM B
JOMAIITHUX YCIOBHUX; CPOPMHUPOBAHHOCTH HaBbIKa pe(ICKCHUHU, IPU3HAHNUE CBOETO
IpaBa Ha OIIMOKY M TAKOI'o JK€ IIpaBa y APYroro uejaoBeKa.

6. TpynoBoe BoCIUTaHUE: —aKTUBHOE YYACTHE B PEUICHUHU NPAKTUYECKUX 3a7a4
(B paMKax ceMbH, IIKOJIbI, TOPO/IA, Kpasi) TEXHOJOTUYECKON U COLIMATIbHON
HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHUI; TPUMEpHAs
pabouas mporpaMmma —HUHTEPEC K MPAKTUYECKOMY U3yUEHUIO podeccuid,
CBSI3aHHBIX C (PU3HUKOM.

7.9K0JI0THYeCKOe BOCIMTAHME: OPUEHTALlUs Ha IPUMEHEHUE (PU3NIECKUX
3HaHUU AJIs peleHus 3a1a4 B 00JacTU OKpYXKarolle cpeibl, IJIaHUPOBAaHUS
MOCTYIKOB M OLEHKH X BO3MOKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CpeIbl; —
OCO3HaHUE II00albHOI0 XapaKTepa dKOJIOIrMUYECKUX Ipo0ieM U MyTel ux
peuieHusl.

8.Ananranus o0yyammerocs K M3MEHAIOIMMCS YCJIOBUAM COLMAIBLHON H
NPUPOIHOM cpelbl: —IOTPEOHOCTHh BO B3aUMOCHCTBUU TIPU BBHITIOJTHEHUH
UCCIIEIOBAHUM U MPOEKTOB (hU3UUYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY U
3HAHUSM JIPYTHUX; —IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3
MPAKTUYECKYIO JIESITEIbHOCTh; —TOTPEOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B
TOM yucie GopMyJIUpPOBATH UACH, OHITHUS, TUTIOTE3bI O PU3UUECKUX OOBEKTAX U
SBJICHUSIX; —OCO3HaHME e(DUIIMTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B
obJsiacTu PU3HNKU; —IIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX
bu3MYeCcKuX 3HAHUM; —CTPEMJICHUE aHAIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U
MPUPO/JIbI, OOIIECTBA U IKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3UUECKUX
3HAHUW; —OIIEHKA CBOUX JICMCTBUM C YYETOM BIIMSHUS HA OKPYIKAIOILYIO CPENY,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIEICTBUN

IIpeaMeTHbIMH pe3yJbTaTamMMu 00ydeHUs: (PU3MKE B OCHOBHOM IIKOJIE
SABJISIFOTCS:

o NMOHMMAaHHUe, a TAK)KE yMeHHe 00BSICHATH Cleaylolne Gu3nuecKue
SBJICHUS: CBOOOJIHOE MaJCHUE TEJl, SBJIICHUE WHEPLMHU, SIBJICHUE B3aUMOJEUCTBUS
TeN, KOJeOaHWs MaTeMaTUYecKOro M NPYKHMHHOTO MAasTHUKOB, PE30HAHC,
atMoc(epHOe JaBjieHHE, IJIaBaHUE Telsl, OOJbIIas C)KMMAaeMOCTh ra3oB U Majas
CKUMAEMOCTb KUIAKOCTEW M TBEPABIX TEJ, UCIAPEHUE JKUIKOCTH, IIJIABICHHUE U
KpUCTAJUIM3aUsl BEUIECTBA, OXJIAKICHUE JKUJIKOCTU NPU UcHapeHuu, 1uddysus,
OpOYHOBCKO€ JBUKEHHE, CMAauMBaHUE, CIIOCOObI M3MEHEHUSI BHYTPEHHEN SHEPrUU
Tena, OJJIEKTPU3alus TeJ, HarpeBaHHE IIPOBOJHUKA JIIEKTPHUUECKUM TOKOM,
AJIEKTPOMArHUTHasT MHAYKLUS, oOpa3oBaHHE TEHHU, OTPAKEHUE U IPEJIOMIICHUE



CBETAa, JUCIIEPCUS CBETa, U3IYUYEHHUE U TOTJIONIEHUE PHEPTUM aTOMOM BEIIECTBA,
PaOAKTUBHOCTH;

o yMeHHe U3MepATbh W HAXOAUTH: PACCTOSHUS, THPOMEKYTKU
BPEMEHHU, CKOPOCTh, YCKOPEHUE, MACCY, TUNIOTHOCTh BEIIECTBA, CUITY, PaOOTy CHIIBI,
MOIIIHOCTh, KHHETHYECKYI0 M TMoTeHuuaibHyo »sHepruto, KIIJ HakioHHON
IJIOCKOCTH, TEeMIEpaTypy, KOJHMYECTBO TEIUIOTHI, YACIbHYI TEIMIOEMKOCTh
BEILIECTBA, YJEIbHYIO TEIUIOTY IUIABJICHUSI BEILECTBA, BJIAXKHOCTH BO3/yXa,
aTMOC(EepHOE JaBJICHHUE, CHITY SJIEKTPUUECKOTO TOKA, HAIIPSDKCHHE, DJICKTPUICCKOE
COMPOTHUBJICHUE MPOBOJIHKKA, pa0OTy M MOIITHOCTh TOKA, (DOKYCHOE PACCTOSTHUE H
ONTUYECKYIO CHITY JTUH3bI;

o BJIajIeHHEe JKCIEPUMEHTAJIbHBIM METOJAO0M HCCJIeI0BAHUA B
MpoIIecCe MCCIEAOBaHUS 3aBUCUMOCTH YJIMHEHUSI MPY>XUHBI OT TPUIIOKEHHON
CWIbl, CHJIbI TSDKECTH OT MacChl Tela, CWIbl TPEHUS OT IUIOLIAAH
COIMpUKACAIONIUXCS TE€T W OT CHUJIBl JaBJCHUS, CHIbBI Apxumena OT o0bEma
BBITECHEHHOM JKUJKOCTH, TMEepHuoja KoJeOaHWW MasgTHUKA OT €ro JUIMHBI, CHJIbI
TOKa Ha YYacTKe LENH OT OJJICKTPUUYECKOTO HAMNpsHKEHUs, SJIEKTPUUYECKOTO
COMPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOMIaJAN MONEPEYHOrO CEYEHUS U
MaTepuana, CHUJIbl WHAYKIMOHHOTO TOKa B KOHTYpE OT CKOPOCTH HW3MCHCHHS
MarHUTHOTO MOTOKA 4Ye€pe3 KOHTYP, YIJIa OTPAXKEHUsI OT yIJia MaJicHUs CBETa;

o NMOHMMaHUE CMbICJIA OCHOBHBIX (PU3NYECKHX 3aKOHOB M YMEHHe
NPUMEHSITh UX JJi1 OOBSCHEHUS HAOJIOMAEMBIX SIBJICHHUM: 3aKOHBI JUHAMUKH
HproTOHA, 3aKOH BCEMUPHOTO TATOTEHUSI, 3aKoH [lackais, 3akoH Apxumena, 3aK0H
COXpaHEHUs] MMIYJIbCAa M DHEPTUH, 3aKOH COXPAHEHHUS AJICKTPUUECKOTO 3apsna,
3akoH Oma aiig ydactka 1enu, 3akoHn [xoymnsa-JIeHa, 3akoHbl paclipoCTpaHEHuUs,
OTpaXEHUS U TIPEIIOMIICHHS CBETA;

o NMOHMMAaHUE TPUHIUNOB JelicTBUSI MaIWH, TNPHOOPOB W
TEXHUYECKUX YCTPOWCTB, C KOTOPHIMH YEJIOBEK BCTPEUYAETCS B ITOBCEIHECBHOU
JKW3HU, a TAKXKE CIIOCO00B oOecnedeHrs 0€30MacHOCTH IIPU UX UCTI0JIb30BaHUH;

o yMeHHEe WCIIOJIb30BaTh IMONYYCHHBIC 3HAHWS, YMCHHS W HABBIKU B
ITOBCEHEBHOM KU3HHU.

O0muMu npeaMeTHBIMU pe3yJbTaTaMMu 00yueHus (U3MKEe B OCHOBHOM
ITKOJI€, OCHOBAaHHBIMH HA YACTHBIX MPEAMETHBIX PE3yIbTaTaX, SBIISIOTCS:

. 3HAHMSL O TPUPOJEC  BaXHEUIMUX  (U3HYECKUX  SBICHUMN
OKPY’KaIOIIEro MUpa U MOHUMAaHKE CMbIC/IA (PU3UYECKUX 3aKOHOB, PACKPHIBAIOIIIUX
CBSI3b U3YYCHHBIX SBJICHUI;

o yMeHHsI MOJIb30BATHLCA METOAAMH HAYYHOI0 HCCJIed0BAHMS
SBJICHMA TIPUPOJIBI: TPOBOJUTH M (PUKCUPOBATH HAOIIONCHUS, TJIAHUPOBATH H
BBITIOJIHATH DKCIIEPUMEHTBI, KOJUPOBATh U3BJICUEHHYIO U3 OMBITOB HH()OPMAITUIO B
BUjIe Tabmumil, rpadukoB, Gopmyil, OOBICHITH TOJYYCHHBIC PE3YJIBTATHl U JIEIaTh
BBIBOJIBI, OIICHUBATH TIOTPEITHOCTH PE3YJIbTATOB U3MEPECHHI;

o yMeHUs] NMPUMEHAITh MNOJYy4YeHHble 3HAHUS HA MNPAKTUKeE IS
peuieHust pU3MYECKUX 3a7ady W 3a7a4 MOBCEIHEBHOM >KU3HM, ISl OOECreUeHHsI
0€30MacHOCTH CBOEW >KM3HU M JKU3HU OKPYXKAIOIIUX JIOJEH, palMOHAIBLHOTO
PUPOAOTIOIB30BAHUS U OXPAHbI OKPYKAIOLIEH Cpeibl;



. yOe:xxaeHusi B 3aKOHOMEPHOW CBSI3M M I103HABAEMOCTH SIBIICHUI
IPUPOJIbI, B OOBEKTUBHOCTH HAYYHOIO 3HAHHUS, B BBICOKOM IIEHHOCTU HAYyKU B
Pa3BUTUHU MaTEPUAIBHON U TYXOBHOU KYJIBTYPHI JIFOJIEH;

o Pa3BUTOE TeOpeTHYeCKOe MBbIILJIEHHe, BKJIIOYAIOIEee YMEHUSA
yCTaHaBNUBaTh (DaKThl, pa3indyaTh MPUYUHBI U CIEACTBUS, CTPOUTH MOJCIUA U
BBIIBUTATh TUIIOTE3bI, (POPMYJIUPOBATH JOKA3aTEIHCTBA BHIIBUHYTHIX THIIOTE3;

o KOMMYHHKATHBHbIE YMEHHMS JOKJIAJbIBaTh O pE3yJbTaTaX CBOETO
UCCJIEIOBAHMSI, y4YacTBOBaTb B JHCKYCCHSAX, KpPaTKO M TOYHO OTBEYaTh Ha
BOIPOCHI, UCIOJIb30BaTh PA3INYHbIE ICTOYHUKU UHPOPMALIIH.

MertanpeaMeTHbIMH pe3yJbTaTaMH 00y4deHHs (U3UKE B OCHOBHOMU
LIKOJIE SIBJISIFOTCS:

o OBJIaJIeHHe HaBbIKAMU CaMOCTOSTEIBHOIO MPUOOPETEHHS] HOBBIX
3HaHUW,  OpraHu3aluMd  y4eOHOM  JEATENIbHOCTH,  IOCTAaHOBKU  LIEJICH,
IUIAHUPOBAHUS, CAMOKOHTPOJII U OLEHKH pe3ylbTaTOB CBOEH JESITEIbHOCTH,
YMEHUS PEABUAECTh BO3MOXKHBIE PE3YJIBTATHI CBOUX JICHCTBHIA;

o NMOHMMAaHUe Pa3JINYMid MEXAy UCXOAHBIMH (DaKTaMHU U TUIIOTE3AMHU
UIE UX OOBSCHEHMS, TEOPETUYECKUMHU MOJAEISMU U peajbHbIMU OOBEKTAMH,
OBJIaJICHHE YHUBEPCAIbHBIMU yU€OHBIMU ACHCTBUSIMH;

o yMeHHe  BOCIpUHUMATh, IepepadaThiBaTh U IPEIbSABIATH
UH(OpPMAIUIO B CIOBECHOMW, 00pa3HOil, CHMBOJIMYHON (pOpMax, aHAIU3UPOBATh U
nepepadaThiBaTh MOJYYEHHYIO MH(DOPMALMIO B COOTBETCTBUU C MOCTABICHHBIMU
3a/layaMy, BBIJENSTh OCHOBHOE COJEp)KaHHE MPOYMTAHHOIO TEKCTa, H3JIaraTh
coJiep>KaHUe TEKCTa, HAXOAUTh B HEM OTBETHI HA TOCTABJICHHBIE BOITPOCHI;

o pa3BUTHE MOHOJOTHYECKOM W JHAJIOTHYECKOW pEYHd, YMEHHUE
BbIpaXaTh CBOM MBICIM M BBICIYIIMBaTh COOECEJHMKA, MOHUMATh €ro TOYKY
3peHus;

° OCBOCHUE TIPUEMOB JCHUCTBUKM B HECTAHAAPTHBIX CHUTYaLUsX,
OBJIaJICHUE ABPUCTUUECCKUMHU METOJIaMH PEILICHUS TTPOOJIeM;
o yMeHMe paboTaTh B TpPYINNE C BBINOJHEHUEM  Pa3JIMUYHBIX

COLMAJIBHBIX POJIEH, OTCTANBATH CBOU B3IJISAJIbl, BECTU JUCKYCCHUIO.
Crparerust pa3Butus YVYJ| HampaBneHa Ha (QopMUpOBaHHME OCHOBHBIX
KOMITETEHIIN:

«pacro3HaBaHWEe M TIOCTAHOBKA HAYYHBIX BOMPOCOBY» (T.e. (OPMYIUPOBAHHE
po0IEMBbI, KOTOPAst MOXKET OBITh UCCIIEIOBAHA METOJJaAMHU €CTECTBEHHBIX HAYK);

«HAy4YHOE O0BSICHEHUE SIBJICHUI» (Hanpumep, 00bsICHEHHE (PU3NUECKUX SIBICHUMN U
IIPOLIECCOB € UCIOJB30BaHUEM UMEIOIIET0Cs 3anaca 3HaHUN );

«UCIIOJB30BAHUEC  HAYYHBIX  OOKa3aTCJIbCTB» (T.e. IIOHUMAaHHUE€  OCHOBHBIX
COCTAaBJIAIOIMIUX PA3JIMYHBIX MCTOJOB CCTCCTBCHHBIX HayK)

5.Conepxanune yueOHOro nmpeamera

TemaTuueckoe pacupeaciICHUC 4aCOB



Ne KosnyecTBo yacoB
n/n | Conep:xkanue (pa3aeibl, TEMbI) aBTOpCKas paGouasn
nporpamMmma nporpamMmma
7 8 9 7 8 9
1 Beenenue 4 4
2 | IlepBoHavyanbHBIC CBEICHUS O 6 6
CTPOCHUU BEIIECTBA
3 | B3aumoneiicTBue Ten 23 23
4 | JlaBienue TBEPIBIX TET, 21 21
KHJIKOCTEH U ra30B
5 | Pabora u mMomiHOCTE.JHEprus 13 14
6 | TenoBble sBIEeHUS 23 23
7 | DnexTpudecKue SBJICHUS 29 27
8 | DnexkTpoMarHUTHbBIE SIBJICHUS 5 5
9 | CBeToBEHIC SIBICHUS 10 13
10 | 3aKOHBI B3aUMOJICHCTBUS U 23 34
JIBVDKEHUS TEJ
11 | Mexanuueckue kojieOaHus u 12 17
BOJIHBI.3BYK
12 | DnekTpoMarHuTHOE 1oJie 16 34
13 | CtpoeHue aToma ¥ aTOMHOTO 11 12
saIpa
14 | CTpoeHue U IBOTIOIHUS 5 5
Bcenennon
15 | PesepBHOE Bpems 3 3 3
Uroro: 70 70 70 68 68 102
7 kaacc (68 4, 2 4 B HegeJ110)
BBenenue (4 4)
®uzuka — Hayka o npupone. Pusnueckue sBiaeHus. Duznueckue

cBoiictBa Ten. HabOmiogenue u onucanue ¢usnyeckux spieHuid. duznyeckue
BEJIUUMHBL. M3MepeHus: pu3n4ecKux BEIUYUH: JJIMHBI, BPEMEHH, TEMIIEPATYphI.

dusnyeckue MpUOOPHI.

MexnayHaponHas cucTeMa eAuHUIl. TOYHOCTh U

MOrPEIHOCTD u3MepeHnii. Gu3nka u TEXHUKA.
OPOHTAJIBHAA JIABOPATOPHASA PABOTA

1. OmpezeneHue LEHbI IeEHUS U3MEPUTEILHOTO TTprbopa.

IIpenMeTHBIMU pe3yJibTaTaMU O0YUYECHHUS 110 TAHHOM TeMe SBJISIOTCS:
* MOHMMaHHe (PU3NUECKUX TEPMUHOB: TEJO, BELIECTBO, MaTePHs.
® yMeHHe TNPOBOIAUTH HAOMIOAEHUS (QPUINYECKUX SBJICHUM; HU3MEPATH

(1)I/ISI/I‘ICCKI/IG BCINYHUHBI:

TEMIIEpaTypy; OINPEaCIsITh
MOTPEIIHOCTU U3MEPEHUS;

e MOHUMAaHHME POJIM YYEHBIX HAIIEH CTPaHbl B Pa3BUTHUE COBPEMEHHOM
(GU3UKY U BIUSHUE HA TEXHUYECKHUIN U COITMAIBHBIN MPOTpeECC.
IlepBoHayajibHBIE CBEJEHHUSI O CTPOCHUH BelecTBa (6 1)

CtpoeHue BelIecTBa.

OnBITHI,

paccTosiHue,  IPOMEXKYTOK  BpPEMEHH,

LEHy JeNieHus mpubopa C Yy4yeToM

AOKAa3bIBAKOIIHUC AaTOMHOC CTPOCHHC

BeIlleCTBA. TeIIOBOE JIBMKEHHWE aTOMOB M MOJIEKYJl. BpoyHOBCKOe JBHKEHUE.
Huddy3us B razax, XKHAKOCTAX W TBEPAbIX Tejax. B3amMojelcTBUe YacTHIl
BEIllECTBA. ArperaTHble COCTOSIHMS BeIllecTBa. Mojelu CTPOCHHUS TBEPABIX Tell,




KUIAKOCTEN U Ta30B. OOBSICHEHNE CBOWMCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEN HA
OCHOBE MOJICKYJIIPHO-KUHETUYECKHUX MTPEICTaBICHU.
OPOHTAJIBHA S IABOPATOPHAS PABOTA
2. Ormpepenenuie pa3MepoB MajibIX Tell.
IIpeaMeTHBIMH pe3yJbTATAMM U3YYCHUS TEMbI SIBIISIOTCS:
® [IOHMMaHHUE U CIIOCOOHOCTb OOBSACHATH PuznuecKue siBiaeHus: TubPy3us,
OompIIas CKUMAEMOCTh Ta30B, Majas CXKAMAaeMOCTh JKHIKOCTEH U
TBEPJBIX TEI.
® BIAJCHUE OKCICPUMCHTAILHBIMH METOJAMH  HCCJICIOBAHUA TIpPHU
OTIPEICTICHUH Pa3MEPOB MAJIbIX TEJ;
® [IOHUMaHUWE TMPUYUH OpPOYHOBCKOIO JBWKEHUS, CMAuMBaHUS U
HECMa4yuBaHUS TEJ; PA3IUYUsI B MOJEKYJISIPHOM CTPOCHUU TBEPJBIX TE,
KUJKOCTEHN U T'a30B;
e yMmeHHUe Tmonab30BaTtbcd CH W  NEpeBOJUTH E€NWHULIBI  U3MEPEHHS
(GU3UYECKUX BEIMYWH B KPATHBIC U IOJTBHBIC SIUHUIIBI
® YMCHHE WCIOJL30BaTh IOJYYCHHBIC 3HAHWS, yYMCHHUS W HABBIKH B
MOBCEHEBHOM >KU3HU (OBIT, DKOJIOTHSI, OXpaHa OKPY>KAIOIIEH CpeIbl).

B3anmopeiicTBus Tes (23 4)

Mexannyeckoe aBwxeHue. Tpaekropuss. Ilyre. PaBHOMepHOE WU
HepaBHOMepHoe nBmwkeHHe. CkopocTh. ['paduku 3aBUCUMOCTH TYTH M MOJYJS
CKOpOCTH OT BpeMeHu aBwxkeHus. Muepuus. MHeptHocth Ten. B3aumopnericTBue
ten. Macca tena. M3mepenne maccel tena. [motHocTs BemectBa. Cumna. Cuna
TskecTd. Cria ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MeXIy CUIION TSKECTH U
Maccoii Tena. Cuma TsHKeCcTH Ha apyrux miaHerax. Junamomerp. CroxxeHue IByX
CWJI, HAIpPaBJICHHBIX IO OJHOW mNpsmou. PaBHoxaeicTByromas nByx cui. Cuia
TpeHusi. Puznyeckas npupoja HedecHbIX Tesl COMTHEYHOM CHUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHBI
3. M3mepeHune Macchl Tella Ha PhIYaKHBIX BECax.
4. Usmepenue obbema Tena.
5. Onpenenenue MI0OTHOCTHA TBEPAOTO Tea.
6. I'pagyupoBanue NpyUHbI U U3MEPEHUE CUJT JUHAMOMETPOM.
7. U3mepeHune cuibl TpEHUS C HOMOIIBIO JUHAMOMETPA.
IIpenmMeTHBIMM pe3yIbTATAMHU U3YUYCHUS TEMBI SIBIISIIOTCS:
® [IOHMMaHWE U CIOCOOHOCTh OOBACHATh (UBUYECKHE  SBJICHUS:
MEXaHUUYECKOE -JIBIDKCHUE, PABHOMEPHOE M HEPaBHOMEPHOE JBH)KCHUE,
WHEPIIUsI, BCEMUPHOE TATOTCHUE
® YyMEHHME W3MEpSITh CKOPOCTh, MacCy, CHIYy, BeC, CHIy TpeHUs
CKOJIBKCHHS, CWIy TpeHUs KadeHusi, oObeM, IUIOTHOCTh, Tela
PaBHOJICUCTBYIOUIYIO JABYX CHJ, JEHUCTBYIOIIMX HA TEJIO B OJHY U B
MIPOTHUBOMOJIOKHBIE CTOPOHBI
® BIAJICHUE  OKCIECPUMEHTAIBHBIMU  METOJIAMU  HCCIIEIOBAHUS B
3aBUCUMOCTH TIPONJECHHOrO IMYTH OT BPEMEHHM, YIJIMHEHUS MIPYKUHBI OT
MPUIIOKEHHOM CUJIBI, CHJIBI TSKECTH TeJla OT MAacChl Teja, CUJIbl TPEHUS



CKOJIBKEHHS OT IUIOIIAJA CONMPUKOCHOBEHMS TE€J U CUJIbl HOPMAJIBHOIO
JTABJICHHS

® [IOHUMaHHUE CMbICJIAa OCHOBHBIX (PU3MUYECKUX 3aKOHOB: 3aKOH BCEMUPHOIO
TATOTEHUs, 3aKOH ['yka

® BIAJCHUE CHOCOOAMHU BBIMOJHEHUS PACUECTOB TIPU HAXOXKJCHUU:
CKOpPOCTH (CpeAHENl CKOpPOCTH), MyTH, BPEMEHH, CUJIbl TSDKECTH, Beca
Tena, IJIOTHOCTH  Telda, O00beMa, MacChl, CHJIBl  yNPYTrOCTH,
PaBHOAECHCTBYIOIIEH JBYX CHJI, HAIPABICHHBIX IO OJHOM MPSAMON B
COOTBETCTBHE C YCIOBUSAMH IIOCTABICHHOM 3a/layd Ha OCHOBaHUU
UCITIOJIb30BAHUS 3aKOHOB (PU3UKU

® yMEHUE HAXOAWTh CBSI3b MEXAY (U3HMUECKUMHU BEJIMYMHAMU: CHUJIOU
TSDKECTH M Maccoil Tejla, CKOPOCTH CO BPEMEHEM U IIyTEM, IUIOTHOCTH
TeJa ¢ €ro Maccoi ¥ 00bEMOM, CUIION TSKECTH U BECOM Tela

® yMEHHUE NEPEBOAMUTH (PU3MUECKHE BEIMYMHBI W3 HecucTeMHBIX B CU u
Hao0o0pOT

® [IOHMMaHWE NPUHIUIIOB IEUCTBUS JUHAMOMETPA, BECOB, BCTPEUAIOIINXCSA
B [TIOBCEHEBHOM KHU3HU, U cIOcO00B o0ecnieueHns 0€30MacHOCTH IIPU UX
UCITOJIb30BAaHUU

® YMEHHE HCIOJIb30BaTh IIOJIYYCHHbIC 3HAHUS, YMEHUS U HABBIKU B
MOBCEIHEBHOM KU3HU, OBITY, OXpaHE OKPY>KAIOIIEH CPEIbI.

JlaBjieHHe TBEPAbIX TeJI, :KUIAKOCTel U ra3os (21 u)
JaBnenue. /laBnenue tBepapix Ten. JlaBnenue rasza.
OOBsicHeHME  JaBlieHHUsT Ta3a HAa  OCHOBE  MOJIEKYISIPHO-KMHETUYECKHUX
npenacrasiennil. [lepenaya naBieHusl razaMu W OKUAKOCTSIMU. 3akoH [lackass.
CoobOmaromuecst  cocyabl. ATMochepHoe maBiaeHHe. MeToapl HM3MEPECHHS
aTMocdepHoro aasieHus. bapomerp, MaHOMETp, OPIITHEBOM JKUIKOCTHBIN HACOC.
3akoH ApxuMena. YcioBus miaBaHus Tell. BozmyxoriaBaHue.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI
8. OrmpeneneHrue BBITAIKUBAIONIEH CHUJIbI, JEUCTBYIOUIEH Ha IMOTPYKEHHOE B
JKUIKOCTB TEJIO.
9. BeIiCHEHHE YCIIOBUH IJIABAHUS TEJA B )KUIKOCTH.
IIpeamMeTHBIMU pe3yJibTaTaAMM W3YUYCHUS TEMBI SIBJISTFOTCS:
® [IOHUMAaHUE U CIOCOOHOCTh OOBSICHUTHL (DUINUECKUE SBJICHUS:
atMoc(epHOe JaBJeHUE, JABJICHUE >XKUJIKOCTEH, ra30B U TBEPIBIX Te,
MJIaBaHUE TeJ, BO3IyXOIUIaBaHUE, PACIOJI0KEHUE YPOBHS KUJIKOCTH B
COOOMIAIOIINXCS  COCY/aX, CYIIECTBOBAHWE BO3IAYIIHONW O0O0JOYKH
3emutio, ClIocOObl YMEHBIICHUS ¥ YBEJIMUEHUS JTABJICHUS
® yMEHHE M3MEpPATh: aTMOC(EPHOE JABJICHHE, JABICHUE JKUJIKOCTA Ha
JTHO U CTEHKH COCyJa, CUIly Apxumena
® BJAJICHUE AKCIIEPUMEHTAIBHBIMU METOdaMH HCCJIEIOBAHUS
3aBUCUMOCTH: CHJIbI ApXHMeaa OT 00beMa BBITECHEHHOW BOJbI, YCIOBUMA
MJIaBaHUSI Tela B JKUIAKOCTH OT JCUCTBUS CHJIBI TSXKECTH U  CHIIBI
Apxumena



® TIOHMMAaHUE CMBICIIA OCHOBHBIX (DM3UYECKUX 3aKOHOB W yMEHUE
MIPUMEHSTh UX Ha NPAaKTUKE: 3aK0oH [lackans, 3akoH Apxumena

® TIOHMMaHUE MPUHIUIIOB JCUCTBUS OapoMeTpa-aHEepOouIa, MAaHOMETPA,
Hacoca, TUIPABINYECKOTO Mpecca, ¢ KOTOPHIMU YEJIOBEK BCTPEHAECTCS B
MOBCEHEBHOM JKU3HU M CIIOCOO0B obOecreueHrss O€30MacHOCTH TMPHU KX
WCIIOJIb30BaHUU

® BIAJICHHE CHNOCOOAMHM BBHIMIOJIHEHUS PACUETOB [IJIs HAXOXKIACHUS
JABIICHMS, JABJICHUE JKUJIKOCTM HA JHO M CTEHKU COCYyJa, CHIIbI
ApxuMela B COOTBETCTBHE C IIOCTABJICHHOM 3aJauyd Ha OCHOBaHUU
UCITIOJIb30BAHUS 3aKOHOB (PU3UKU

® YMEHHE HCIIOJb30BaTh MOJIYYEHHBIE 3HAHHS, YMEHHS U HaBBIKU B
MOBCEIHEBHON KWU3HH, DKOJIOTMH, OBITY, OXpaHE OKpYKaroleh Cpeibl,
TEXHUKE O€30MaCHOCTH.

Pa6ora u MmomHoCTh. JHeprus (13 v)

Mexanuueckas padora. MomHocTs. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBL.
VYcnoBus paBHOBeCHS pblyara. «30J0TO€ IPaBUIIO» MeXaHUKU. Buabl paBHOBECHS.
Koadpdunment mnonesnoro neiictBus (KIIJI). Oueprusa. IloTenuuanbHas u
KUHeTn4eckas sHeprus. [IpeBpanienue sHeprum.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
10. BoisicHeHHE yCIOBUSI pABHOBECHS phlUara.
11. Onpenenenne KII/] npu nogbeme Tena no HAKJIOHHOM MIOCKOCTH.

IIpenmMeTHBIMH pe3yabTATAMHU U3YUYECHUS TEMBI SIBIISIFOTCSA:

® [OHUMAaHWE U CIHOCOOHOCTh OOBICHATH (UBHYECKUE  SIBICHUS:
paBHOBECHE TeJ MpeBpalleHue OJHOT0 BHUJAa MEXaHUUYECKOU HSHEepruu
ApYro#

® yYMEHHE U3MEPSITh. MEXAaHUYECKYIO pabOTy, MOIIIHOCTh TeJIa, IJICYO CUJIBL,
MomeHT cwiibl. KITJI, moTeHInanbHy0 U KHHETHYECKYIO SHEPTHIO

® BIAJICHUE OKCIEPUMEHTAIBHBIMH  METOJAMH  UCCIENOBAaHUS  IpHU
ONpeIeICHNH COOTHOIIEHHUS CHJI U TIJIeY, 111 PABHOBECHUS pblyara

® [IOHMMaHUE CMbBIC]IAa OCHOBHOTO (DU3UUYECKOTO 3aKOHA: 3aKOH COXPAHECHUS
SHEPIUU

® [IOHMMaHWE TPUHIMIIOB JEHUCTBUS  pblyara, OJOKa, HAKJIOHHOMN
MJIOCKOCTH, C KOTOPBIMH YEJIOBEK BCTPEYAETCS B IOBCEHEBHOM KU3HU U
crioco0oB o0ecrnedeHuns: 6e30MacHOCTH MPU UX UCTIOIH30BaAHUMU.

® BIAJICHUE CMOCOOAMU BBIOJTHEHHUS PACUYCTOB [UJISI  HAXOXKICHUS:
MEXaHUUYECKOM pabOThl, MOIIIHOCTH, YCIOBUSI paBHOBECHSI CHJI Ha phluare,
MoMeHTa cwiibl, KITJI, KuHeTnuecKkoil 1 MOTEHIMAIbHON SHEPTUH

® YyMEHHME WCMOJIb30BaTh IIOJIYYECHHbIC 3HAHUS, YMEHUS W HaBBIKU B
MOBCEHEBHOM JKWU3HH, DKOJIOTUHU, OBITY, OXpaHE OKPYXAIOIIEH Cpebl,
TEeXHHUKE 0€30MacHOCTH.

8 kiacc (68 4, 2 4 B Hepe110)
TenjioBble siBJIeHUs (23 1)



TennoBoe nBuxeHune. TemmoBoe paBHOoBecue. Temneparypa. BHyTpennss
sHeprus. Pabora u Temnonepenaya. TemmonpoBoaHocts. Konsekuus. M3nydenue.
KonudecTBO TEmIoTsl. Y AeNIbHAS TEINIOEMKOCTh. PacueT konudecTsa TeIIOThI IPU
TEII000MEHe. 3aKOH COXPAaHEHUS U INPEBPAILLEHUS SHEPrUU B MEXAHUYECKUX U
TEIUIOBBIX Iporeccax. I[lmaBieHne W OTBEpAEBaHME KPUCTAUIMYECKUX TEIL
VY nensHas Terora miasneHus. Menapenne n konaeHcanus. Kunenue. BiaaxHocTb
BO3JyXa. YJenbHas TeIioTa mnapooOpa3oBaHusa. OObICHEHHUE HW3MEHEHUS
arperaTHOro0 COCTOSIHHS BEIIECTBA HA OCHOBE MOJIEKYJSIPHO-KHHETHUYECKHUX
npencraBieHuid. [IpeoOpa3zoBaHue »HEpruM B TEIUIOBBIX MallnHax. [[Burarens
BHyTpeHHero cropanus. [lapoBas typOuna. KIIJ[ TemnoBoro aBuraress.
DKOJOrHYecKHe MpoOIeMbl HCTIOIb30BAHMSI TETIJIOBBIX MAIITUH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
1. CpaBHEHME KONUYECTB TEIIOTHI IPY CMEIMIMBAHUN BOJIBI PA3HOM TEMIIEPATYPHI.
2. 3mepeHue yaenbHOM TeIIOEMKOCTH TBEPIOIO Tea.
3. 3mepenne BIaKHOCTH BO3yXa.
IIpeaMeTHBIMHM pe3yJIbTATAMM IIPU U3YUYEHUN TEMBI SIBIISIOTCS:
® [IOHHMMaHH€ M CIOCOOHOCTb OOBIACHATH (PU3MUECKHE  SBICHUS:
KOHBEKIHMS, HW3JIy4€HHE, TEIJIONMPOBOJAHOCTh, W3MEHEHHE BHYTpPEHHEU
DHEPrUu Teja B pe3yjbTaTe TEIUIONepeadyd WA padOThl BHEIIHUX CHUJ,
ucrnapenue (KOHJEHcalMs) W IUIaBieHUE (OTBEpIEBAHUE) BEIIECTBA,
OXJIQXKJICHHE >KUJIKOCTH TIPU HUCINAPEHUH, KOHJIEHCALUs, KHUIICHUE,
BBITNIJICHUE POCHI
® YMEHUE U3MEpATh: TEMIEpPaTypy, KOIMYECTBO TEIJIOTHI, YIEIbHYIO
TEIJIOEMKOCTh BELIECTBA, YIECIbHYIO TEIUIOTY IUIABJICHUS BEILECTBA,
yleabHas TeIIoTy NapooOpa30BaHus, BIaXKHOCTh BO3/1yXa
® BJIAJCHUE 3KCHEPUMEHTAIBHBIMA METOJaMH WCCIENOBAHUS aBUCUMOCTU
OTHOCUTEIBHOM BIAXHOCTH BO3[yXa OT JaBJCHUS BOJSHOIO Mapa,
coJlepKalllerocss B BO3JyXe MpU JaHHOW TeMIlepaType U JaBJICHUS
HACBIILIEHHOTO BOJSHOIO Mapa: ONpEAENeHHs YACIbHONW TEeMIOEMKOCTH
BEILIECTBA
® [IOHUMAHUE MPUHUUIOB JACHCTBUSA KOHJIEHCAIIMOHHOTO W BOJOCHOIO
TUTPOMETPOB IICUXPOMETPA, IBUTATENS BHYTPEHHETO CTOPAHMS, TapOBOU
TYpOMHBI C KOTOPBIMH YEJIOBEK MOCTOSIHHO BCTPEYAETCs B MOBCEAHEBHOM
YKU3HH, U CTTIOCOOOB obecreueHrs 0€30MacHOCTH MPU UX MCTIOIb30BAHUH
e [IOHMMaHUE CMbICIIAa 3aKOHA COXPAaHEHWS M IPEBPAILICHHS SHEPTUHU B
MEXaHUYECKUX M TEIUIOBBIX Mpolleccax M yMEHUE NPUMEHSTh €ro Ha
MPaKTUKE
® OBJAJCHHE PA3HOOOPA3HBIMU CIOCOOAMU BBIMOJHEHUSI PACUYETOB MJIs
HAaXOXXIEHUS  YIEIbHOW  TEIUIOEMKOCTH,  KOJIMYECTBA  TEIUIOTHI,
HEOOXOJMMOro [UIsl HarpeBaHHsl Tejla WJIM BbLACISEMOTr0 WM IpHU
OXJIQXKJICHUH, YJEIbHOM TEIUIOTHl CrOPaHHs, YJEIbHOM TEIJIOTHI
IUTaBIICHUS, BIaKHOCTH BO3yXa, YACIbHOM TEIJIOTHI MapooOpa3oBaHus U
koHneHcauu, KIIJ[ renoBoro nBuraresst B COOTBETCTBUU C YCIOBUSAMU
MOCTaBJICHHOW 3a/]Ja4l Ha OCHOBAaHUH HCIIOIb30BAHMSI 3aKOHOB (DU3UKHU



® YMEHHE WCIOJb30BaTh TOJYYCHHBIC 3HAHWS, yYMEHHUS W HABBHIKH B
MOBCEHEBHOMN JKU3HM, DKOJIOTHH, OBITY, OXpaHE OKpYy:Kalolleh cpeibl,
TEXHUKE 0€30MaCHOCTH.

JekTpUUYecKue ABJaeHus (29 4)
Onextpuzanus Tei. J[Ba poga 3MeKTPUUYECKUX 3apsI0B.

B3aumopeiicTBue  3apspKeHHBIX — Teld.  [IpOBOMHWKH, — AWDIEKTPUKH U

MOJYIPOBOJHUKU. JEKTPUYECKOE ToJie. 3aKOH COXPAHEHHS SJICKTPUUYECKOTO

3apsafga. JleamMocTh 3JEKTpUYEecKOoro 3apsiaa. OiekTpoH. CTpoeHue aroma.

DnekTpudeckuii Tok. [lelicTBue

IEKTPUYECKOTO  TIOJII HAa  JJICKTPHUUYECKHEe  3apsnabl. VcTouHumkm  ToOKa.

Onextpuyeckasa uenb. Cuia Toka. DIEKTPUUECKOE HAMPSHKEHUE. DIEKTPUUYECKOE

conpoTuBieHue. 3akoH Owma s ydactka uenu. llocnegoBaTtenbHoe W

napajieIbHOe COeAMHEHUE MPOBOAHUKOB. PaboTa M MOITHOCTH 3JIEKTPUUYECKOTO

toka. 3akoH J[xxoyns—IJlenna. Konaencarop. [IpaBuna 6e3omacHocTu rpu padbote

C JIEKTpOnprOOpaMH.

O®POHTAJIBHBIE JTIABOPATOPHBIE PABOTHI

4. COopka HJIEKTPUUECKOW IeNMM M HU3MEPEHHE CUJIbI TOKa B €€ pa3InYHBIX

y4acTKax.

5. 3mepenne HanpspDKEHUS Ha Pa3IUIHBIX YIACTKAX AJICKTPUIECKOU TICTIH.

6. PerynupoBaHue CUIIbI TOKA PEOCTATOM.

7. UW3MepeHue CONPOTUBICHHS NPOBOJHHKA IIPU NOMOIIM aMmIepMmMerpa u

BOJIBTMETPA.

8. 3MepeHne MOIIHOCTU U padOThI TOKA B DJICKTPUUYECKOM JIaMII€.
IpeaMeTHBIMH pe3yJbTATAMM TIPH U3yYECHUU TEMBI SIBJISIOTCS

® [OHUMAaHWE U CIHOCOOHOCTh OOBICHATH (UBHYECKUE  SIBICHUS:
AJIEKTPU3AIMs TeJl, HarpeBaHUE TMPOBOJHHUKOB DJIECKTPUYECKUM TOKOM,
AJIEKTPUUECKUI TOK B MeETaliax, JJIEKTPUUYECKHE SIBJICHUS B TO3UIIUU
CTPOEHUS aToMa, IEUCTBHS DJIEKTPUUECKOTO TOKA

® yMCHUE W3MEPATh CHIY DJJICKTPUYCCKOTO TOKA, JJICKTPHUIECCKOE
HaIpsHKCHUE, SJICKTPUICCKUN 3apsl, JIEKTPUIECKOE COTIPOTUBIICHUE

® BIAJICHUE DKCIICPUMCHTAILHBIMUA METOJIaMU MCCIICIOBAHUS 3aBHCUMOCTH
CWJIBl TOKAa Ha Yy4YacTKE IMEMU OT DOJICKTPUYECKOTO HAMPSKECHUS,
AJIEKTPUYECKOTO COMPOTUBJICHUS] MPOBOJHUKA OT €ro JUIUHBI, TUIOIIAIN
MOTIEPEYHOTO CEUYCHHS M MaTepuasa

® [IOHMMaHWE CMBICJIA 3aKOHA COXPAHECHHMS JICKTPUUECKOTO 3apsia, 3aKOHa
Oma pj1s yyactka nenu. 3akona />xoynsa-Jlenma

® [IOHMMaHWE TPUHIUINA JACHCTBUSA  DJCKTPOCKOMA, dSJIECKTPOMETPA,
raJlbBaHUYECKOTO DJIEMEHTa, AaKKyMylsaTopa, (oHapuka, peocTara,
KOHJIEHCATOpPA, JJaMIThl HAKAJTMBAHUS, C KOTOPBIMHU YEJIOBEK CTAJIKUBACTCS
B IMOBCEIHEBHOM KW3HH, M CTIOCOOOB oOecreueHus: 6€30MacHOCTH TPH HX
UCITIOJIb30BAaHUHT

® BIAJICHUE PA3IMYHBIMH CIIOCOOAMM  BBITIOJIHEHUS PACUeTOB IS
HAaXOXKJEHUsT CWJIBl  TOKA, HaNpsDKeHHs, CONPOTUBIEHUS  MpU
napajyielbHOM W MOCHEAOBATEIbHOM COEJIMHEHUU IPOBOJHUKOB,



YAEIBHOTO COMPOTUBIICHUSI paOOThl U MOITHOCTH JJIEKTPUUECKOTO TOKa,
KOJIMYECTBA TEIJIOThI, BBIJAEISAEMOTO MPOBOJAHUKOM C TOKOM, €MKOCTHU
KOHJICHCaTopa, PabOThl AJIEKTPUUYECKOTO MOJII KOHJAEHCATOpa, SHEPIHHU
KOHJIEHCATOopa

® YMECHHUE MWCIOJb30BaTh IIOJYYECHHbIC 3HAHUS, YMEHHUS W HAaBBIKHM B
MOBCEHEBHOMN JKWU3HH, IKOJIOTHH, OBITY, OXpaHE OKpYKAIOIEH Cpeibl,
TEXHHKE 0€30IaCHOCTH.
DJIeKTPOMATHUTHBIE ABJIeHUA (5 1)

OneiT Opcrena. MarHutHoe mojie. MarHUTHOE MOJE€ OPSIMOro TOKa.
MarautHoe mone Karymku ¢ TOKOM. [locTosiHHbie MarHuThl. MarHuTHOE mOJIE
IIOCTOSSHHBIX MarHuToB. MarumTHoe mone 3emian. B3amMmonelicTBHE MarHHMTOB.
JleiicTBHE MarHUTHOTO MOJIA Ha TPOBOJHUK C TOKOM. DJICKTPUUECKUN IBUTATEb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHBI
9. COopKa JIEKTpOMarHuTa 1 UCIIbITAHHUE €r0 JICHCTBHUS.
10. M3yyeHue 31eKTpUIECKOTO ABUTATENS TOCTOSHHOTO TOKa
(Ha Mogenn).
IIpeaMeTHBIMH Pe3yJIbTATAMM U3YUCHUS TEMBI SIBJISIIOTCS:
® [IOHMMAaHUE U CIHOCOOHOCTh OOBSACHATH (UUYECKUE  SIBJICHUS:
HaAMarHU4YEHHOCTh JKeJie3a U CTalii, B3aMMOJICHCTBHUE MAarHUTOB,
B3aUMOJICHCTBUE MPOBOJIHUKA C TOKOM M MATHUTHOW CTPEJIKHU, AEHUCTBUE
MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM
e BIaJICHUC AKCIIEPHUMEHTAJIbHBIMU METOIaMH HCCJICIOBAHUS
3aBUCUMOCTH MAarHUTHOTO JEUCTBUS KATYIIKHU OT CUJIbI TOKA B IIENH
® YMCHHUE WCIOJb30BaTh IIOJYYECHHbIC 3HAHUS, yYMEHHUS W HaBBIKM B
MOBCEIHEBHOMN KU3HM, HKOJIOTMH, OBITY, OXpaHE OKpYKaroleh cpeibl,
TEXHHUKE 0€30MaCHOCTH.
CgeroBble siBjeHus (13 1)

Ncrounnku ceeta. [IpsamonnHeiHOE pacnpocTpaHeHue cBeTa. Buanmoe
JIBWXEHHE cBeTW. OTpak€HHE CBETA. 3aKOH OTpakeHus cBeta. [Inockoe 3epkarno.
[Ipenomnenue cBera. 3akOoH npenoMiieHHs cBeTa. JInH3bl. DOKycCHOE paccTosiHuE
auH3bl. OnTHdeckas cwiia JUH3bL. M300pakeHus, gaBaemble JUH30M. [71a3 Kak
onTH4eckas cucteMa. ONTudecKue mMpuoOOpPhI.

OPOHTAJIbBHAA JTABOPATOPHAS PABOTA
11. Tlonmydenne n3o0paxeHuUs! IPU MTOMOIIIHA JTUH3HI.
IIpeamMeTHBIMM pe3yJIbTATAMM U3YyUCHUS TEMBI SIBIISIOTCS:
® [IOHMMaHHWE W CIIOCOOHOCTh OOBACHATh (UBUYCCKHE  SBICHHUS:
NpSIMOJIMHEWHOE pPAaclpOCTpaHEHHWs CBeTa, oOpa3oBaHUE TEHU W
MOJYTEHU, OTPAKECHUE U MPEIIOMIICHUE CBETA
® yMEHHE WU3MEpITh (OKYCHOE pPaCCTOSIHUE COOMparoled JIUH3BI,
ONTUYECKYIO CHITY JIMH3bI
® BJAJICHHE DKCIICPUMEHTAILHBIMU METOAaMHU UCCIICIOBAHUS 3aBUCHUMOCTH
M300PKEHUS OT PACIIOJIOKECHHUS JIAMIIbI Ha PA3IMYHBIX PACCTOSHUSIX OT
JIMH3BI, yIila OTPAKEHUS OT yIJia MaJ€HHs CBETA HA 3€pKajio



® [IOHUMAHWE CMBICIa OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHUE
NPUMEHSTh UX HA MPAKTUKE: 3aKOH OTPAKEHMSI W MPEJIOMIICHUS CBETa,
3aKOH MPSMOJIUHEHHOT0 paclpOCTPaHEHUS CBETa

e pasznuyarh (OKYC JMH3bI, MHUMBIH (oKyc U (OKYCHOE pacCTOSHUE
JIUH3BI, ONTHUYECKYIO CHUJIy JIMH3bI U ONTHUYECKYIO OCh JIMH3HI,
COOMpAIOIIYI0 W PAcCCEHBAIOUIYI0 JIMH3BI, H300paKCHHsI, J1aBaeMble
coOuparone U paccemBarolel TUH30M

® YMEHHME WCHOJIb30BaTh IIOJIYYCHHbIC 3HAHUS, YMEHUS W HABBIKU B
MOBCEHEBHOM KU3HU, SKOJOTUHU, OBITY, OXpaHE OKpPYXalolleh Cpelbl ,
TEXHUKE 0€30MaCHOCTH.

9 kaacc (102 4, 3 4 B HegeJI10)

3aKoHbI B3auUMo/ieiicTBHUS M ABMKeHUs TeJ (34 1)

Marepuanbnas touka. Cucrema otcyera. Ilepememienune. CkopocTh
MPSAMOJMHEWHOTO PAaBHOMEPHOTO ABWKEHHMS. lIpsMonmHeliHOe paBHOYCKOPEHHOE
JBI)KCHUE: MTHOBEHHasi CKOpPOCTh, YyCKOpeHHue, Imepemelenue. ['paduxu
3aBUCUMOCTH KHHEMATHUYECKUX BEJIUYUH OT BPEMEHU MpPU PABHOMEPHOM U
PAaBHOYCKOPEHHOM JBUXEHUU. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
['eonieHTpUYeCKast U reIUOIEHTPUYECKAsi CUCTEMbI Mupa. MHepiuansHas cuctema
orcueta. 3akoHel Hprorona. CpobomHoe magenue. HeecomocTh. 3akoH
BCEMUPHOTO TATOTeHUs. MMiynbc. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTMBHOE
JIBUKEHHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
1. MccnenoBanue paBHOYCKOPEHHOTO JIBMXKCHUS 0€3 Ha9aJIbHOM CKOPOCTH.

2. U3mepenue ycKopeHus: CBOOOTHOTO TaJACHHUS.
IIpeamMeTHBIMM pe3yibTaTAMM U3yUCHUS TEMBI SIBJISFOTCS:
® [IOHMMaHUE U CIHOCOOHOCThb OIUCHIBAaTh U OOBSACHITH (PU3NUECKUE

SBJICHUS: TIOCTyNaTeIbHOE JBI)KCHUE, CMEHA JHS W HOYM Ha 3emile,

CBOOO/JIHOE TajJeHUE TEJ. HEBECOMOCTb, JIBUKEHUE IO OKPYXHOCTU C

MOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO;

® 3HAaHHWE W CHOCOOHOCTH JaBaTh OIpPEACICHUS /OMUCAaHUS (PU3UICCKUX

MOHSITUM:  OTHOCUTEJBHOCTh  JIBUKEHHS  (NIEPEUUCIUTh, B  YEM

MPOSIBIISICTCS), TEOLICHTPUYECKasl W TEIMOIEHTPUYECKAsi CUCTEMbI MHUPa;

[rmepBasi KoCMHYECKasi CKOPOCTb|, PEaKTUBHOE IBIDKCHHE; (DU3MUSCKHUX

MoJIesIel: MaTepraibHasl TOYKa, CUCTEMAa OTCUéTa, PU3NIECKUX BEJIMYMH:

MepeMEIICHHE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEHHOTO JBUXKCHHS,

MTHOBEHHAasi CKOPOCTh M YCKOPEHHME TpH  PaBHOYCKOPEHHOM

NPSIMOJMHEWHOM  JBWIXKEHHHM, CKOPOCTh M ILIEHTPOCTPEMUTEIHHOE

YCKOpEHHUE TIpU PaBHOMEPHOM JBIKCHUHM Tejla TI0 OKPYKHOCTH,

HUMITYJIBC;

¢ [IOHMMaHHE CMBICJIA OCHOBHBIX (DM3WYSCKUX 3aKOHOB: JWHAMHKHU

HproTOHA, BCEMUPHOTO TATOTEHHUS, COXPAHEHUSI UMITYJIbCA, COXPAHECHHUS

SHEPIruM, YMEHUE MPUMEHATh WX HA MPAKTUKE U JJIA PELICHUs] Y4eOHBIX

3a]ad4;



® yMEHHE TPHUBOJIUTH MPUMEPHl TEXHUYECKUX YCTPOWCTB U KUBBIX
OpPraHW3MOB, B OCHOBE TICPEMEIICHHSI KOTOPBIX JIKUT MPUHIIUTI
PEaKTUBHOTO JBW)KCHHS. 3HAHHE U YMEHUE OOBSICHITH YCTPONCTBO U
JEHCTBIE KOCMUYECKUX PaKeT-HOCHUTENCH;

® YMCHHE WCIIOIb30BaTh IOJyYEHHBIC 3HAHUS, YMCHHS W HaBBIKA B
MOBCEAHEBHON KU3HMU (OBIT, DKOJIOTHS, OXpaHa 3I0POBbS, TEXHHKA
0€30MacHOCTH U JIp.);

® yMEHHE W3MEPATh MTHOBEHHYIO CKOPOCTh M YCKOpEHHE TMpHU
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBW)KCHHH, IIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHUE TIPY PABHOMEPHOM JIBM)KEHUH TI0 OKPYKHOCTH.

Mexanndeckue Kojie0aHusi M BOJHbBIL. 3BYK (17 4)

Koneb6arenbnoe npmwkenue. Konebanus rpy3a Ha mpyxune. CBoOOIHbBIE
koniebanus. KonebartenbHas cuctemMa. MasTHUK. AMIUIUTYyAa, NEPUOJ, 4YacTOTa
KoJiebanuii. [IpeBparienue sHepruu Npu KojaedaTeIbHOM JIBIXKECHUU. 3aTyXarolue
KojeOanus. BeiHyx)aeHHbie kosiebanus. Pesonanc. Pacnipoctpanenue konebaHuil B
ynpyrux cpenax. [lomepeunsle m mnponosibHble BOJIHBL. JlnnHA BOMHBL. CBA3b
JUIMHBl BOJIHBI CO CKOPOCTBIO €€ PachpOoCTpaHEHHs W NEPUOJIOM (YacTOTOM).
3ByKOBbI€ BOJIHBI. CKOpOCTh 3ByKa. BeicoTa, TeMOp M TIpOMKOCTH 3BYyKa. OXO.
3BYKOBOM PE30HAHC.

OPOHTAJIBHAA JIABOPATOPHASA PABOTA
3. HccnemoBanue 3aBUCHUMOCTU TIEPUOJAa U YACTOTHI CBOOOJHBIX KOJeOaHMi

MasiTHUKA OT JJIMHBI €70 HUTH.
IIpeamMeTHBIMH pe3yJIbTaTAMM U3YUYCHHS TEMBI SIBIIIFOTCS:

® [IOHUMAHUWE U CIOCOOHOCTh OIMCHIBATH M OOBSICHATH (PU3UUECKHE
SBJICHUS: KOJIEOAHUS HUTAHOTO (MATEMATUYECKOTO) M MPYKUHHOIO
MasiTHUKOB, PE30HAHC (B T. Y. 3BYKOBOM), MEXaHUYECKHUE BOJIHBI, JJIMHA
BOJIHBI, OTPaXKEHUE 3BYKa, IXO0;

® 3HAHWE U CHOCOOHOCTH JaBaTh OMNpEACNCHHUS (U3UUECKUX TMOHSITHUH:
CBOOOIHBIC KOJIeOaHUsI, KojieOaTeIbHas CUCTEMa, MAaITHHUK, 3aTyXaloIIHe
KoJieOaHus, BBIHYXKJEHHbIE KoJieOaHWs, 3BYK M  YCIOBHS  €rO
pacnpocTpaHeHus; GU3NYECKUX BEITUYMH: aMIUIUTY/AQ, TIEPHOJI, YacTOTa
KoJiecOaHWl, COOCTBEHHas 4YacToTa KOJIeOATENBLHOM CHCTEMBI, BBICOTA,
[TeMOp], TPOMKOCTH 3BYyKa, CKOpPOCTh 3BYKa; (PH3WYECKUX MOJIETeH:
[rapMOHUYECKHE KOIeOaHus |, MATEMAaTHYECKUM MasiTHUK;

® BJIQJICHUE DKCIIEPUMEHTAIBHBIMU METOJIaMH HCCIICIOBAHUS 3aBUCUMOCTH
nepuoja KojaebaHui rpy3a Ha HUTH OT JIJTMHBI HUTH.

DJIeKTPOMATHUTHOE moJie (344)

OnHOpOoIHOE W HEOJHOPOJHOE MarHuTHoe mose. HampaBnenue Toka u
HaIpaBJeHUE JUHUN ero MarHuTHOro mnois. [IpaBmio OypaBumka. OOHapyKeHUE
MarHuTHOro moJsd. IlpaBuno JseBo pyku. HWHOyKOuMs MarHMTHOrO —IOJIA.
MarautHbelidi  1oToK.  OmbiTel  ®Dapazges. ODNEKTPOMArHWTHas  WHIYKLUS.
Hanpagnenne manykuuonHoro toka. I[IpaBuno Jlenna. fIBneHne caMOMHAYKIHH.
[lepemennsiii Tok. ['enepaTtop mepemeHHoro Toka. [IpeoOpazoBanusi SHEpPTUH B



anektporeHeparopax. Tpanchopmartop. Ilepenaua siexTpuyeckoil 3Hepruu Ha
paccTosgHUe. DIEKTPOMATHUTHOE MOJIE. DJNEKTPOMArHUTHbIE BOJHBI. CKOPOCTH
pacrpoCTpaHEHUsI JJIEKTPOMArHUTHBIX BOJIH. BIusHHE 3JIEKTPOMArHUTHBIX
U3NydeHu! Ha KuBble opranu3Mbl. KoneOarensHblii koHTYp. [lomyuenue
AJIIEKTPOMATrHUTHBIX  KoJjeOanuil. [IpUHUMIBI  paguoCBs3M U TEJIEBUICHUS.
OnekTpoMarHuTHass npupojga cBera. Ilpenomnenue cera. Ilokazarens
npenomiieHus. Jucnepcust cBera. llBera Ten. Tumel ONTHYECKHX CHEKTPOB.
[lornomenne u uCIyckaHue cBeTa aroMamu. [IpomcxokneHue JHMHENYaThIX
CIEKTPOB.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTEI
4. N3yueHue ABICHUS dJIEKTPOMArHUTHON UHAYKIUU.
5. HabGnrogeHue CruioniHoro v TMHEHYaThIX CIEKTPOB UCITyCKaHUS.

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUYCHUS TEMbI SABIISIFOTCS:

® [IOHMMaHHE U CHOCOOHOCTb ONUCHIBaTh U OOBACHATH (PU3HUECKUE
SIBJICHUS/TIPOLIECCHL:  AJNIEKTPOMArHuTHas MHAYKUUSA, CAMOMHIYKIIMS,
IIPEJIOMJIEHUE CBETA, IUCIIEPCUs CBETA, ITOTJIOLICHUE U UCITyCKaHUE CBETa
aTOMaMH, BO3HHKHOBEHWE JIMHEHYAaTBIX CIIEKTPOB M3JIyYECHHUS U
MOTJIOIIECHHUS;

e yMEHHME JaBaTh ompeneiaeHuss / onucaHue (U3NUYECKUX TMOHATHIA:
MarHUTHOE TI0JI€, JMHUM MAarHUTHOM WHAYKIUHU; OJHOPOJHOE U
HEOJJHOPOJHOE MATHUTHOE TI0JI€, MArHUTHBIM MOTOK, IEPEMEHHBIN
NIEKTPUYECKUN TOK, D3JIEKTPOMAarHUTHOE II0JIE, 3JIEKTPOMAarHUTHbBIE
BOJIHBI, 3JIEKTPOMAarHUTHbIE KOJI€OaHMsI, PaJAMOCBA3b, BUIAMMBIA CBET;
(Gu3nyeCKUX BEIMYMH: MAarHUTHAs WHAYKIHS, UHAYKTUBHOCTb, IEPUOL,
4yacToTa W AaMIUIMTyJa D3JIEKTPOMArHUTHBIX KoJeOaHuM, IoKa3aTenu
IIPEJIOMJIEHUS CBETA;

e 3HaHue (OPMYJIMPOBOK, TIOHUMAHHUE CMbICJIA U YMEHHUE IPUMEHSITH 3aKOH
IpesIoMJIeHUs CBeTa U npaBuiio JIeH1a, KBaHTOBBIX MOCTYyJaTOB bopa;

e 3HAHWE HA3HAYEHMS, YCTPOWCTBA M MPUHIMUIA JCUCTBUS TEXHUYECKUX
YCTPOWCTB: JJEKTPOMEXAHWYECKUH  WHAYKLUWOHHBIA  TE€HEPATOp
NEPEMEHHOTO TOKa, TpaHCcPOopMaTop, KoseOaTeNIbHbIN KOHTYp; JETEKTOpP,
CIIEKTPOCKOTI, CIIeKTporpad;

® [IOHMMaHUE CyTH METOJA CIEKTPAIBHOIO AHAJIN3a U €r0 BO3MOKHOCTEH.
Crtpoenue aTtoma u atoMHoOro siapa (12 4)

PannoakTUBHOCTh KaK CBHJETEIBCTBO CJIOXKHOTO CTPOEHHUS aTOMOB.
Anbda-, 6eta- 1 ramma-usnydeHus. Onwitel Pesepdopaa. Anepnas moaens atoma.
PanuoakTuBHBIE mNpeBpalleHusi aToMHbIX snep. CoxpaHeHue 3apsaoBOro U
MacCOBOTO 4YHCEN TMpPU SACPHBIX peaAKIUSAX. OIKCIEPUMEHTAIbHbIE METOJbI
vccaen0BaHus 4acTull. [IpoToOHHO-HENTpOHHAsA MOJIENb Sapa. OUBNYECKUN CMBICIT
3apsiioBoro u maccoBoro uwcen. M3otomsl. IlpaBuna cMmemenus ais anbda- u
Oera-pacraza mpH SACPHBIX peaklMsIX. DHEpPrusi CBA3M 4acTull B sijape. JleneHue
anep ypana. Llenmnas peakuus. SlnepHas sHepretuka. DKOJIOrHUECKHUE MPOOIEMBI
paboThl aTOMHBIX 3ueKTpocTaHuui. Jlozumerpusd. Ilepuon momypacnana. 3akoH



pPaIuOaKTUBHOTO pacnaja. BiusiHue paguoakTUBHBIX HW3JIYYEHUU Ha KUBbBIC
opranusMebl. TepmosinepHas peakuus. Mctounnku sHeprum CoaHUa U 3BE31.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
6. 3mepeHne ecTeCTBEHHOTO paualliOHHOTO POHA TO3UMETPOM.
7. N3yuyenue aeneHus sjpa aroMma ypasa 1o ¢gotorpaduu TpeKoB.
8. OueHka nepuoja nojypacnaza HaXOIAIIMXCS B BO3AYyXE IMPOAYKTOB pacmaja
ra3a pajoHa.
9. N3yuenune TpeKoB 3apsKEHHBIX YaCTHI] IO TOTOBBIM (OTOrpadusIM.
IIpenmMeTHBIMH pe3yibTATAMM U3YUYCHUS] TEMBI SIBIISIFOTCSL:
® [IOHUMaHWE M CIIOCOOHOCTH OMHUCHIBATh M OOBSICHATH (DU3UUCCKUE SBICHUS:
PaIMOaKTUBHOE U3ITyYEHUE, PAAMOAKTUBHOCTh, HOHU3UPYIOLIEE U3ITYyUEHUE.
® 3HAaHME U CIHOCOOHOCTHh JaBaTh OINPEACICHUS/OMUCAHUS (PU3HMUECKHUX
MOHSATUH: PaIMOAKTUBHOCTD, ajb(a-, 0eTa- 1 raMMa-4yacTHUIIb; PU3MUECKUX
MOJIEJICH: MOJENIM CTPOEHUsl aToMoB, IpeanoxeHHsie /. JI. TomcoHoM u
3. Pezepdopaom; du3mdecKux BETWYUH: TOTJIONICHHAs 1032 H3Iy4YCHUS,
K02(PhUIIMEHT KauecTBa, SKBUBAJIEHTHAs J103a, IEPUO]] TTOJTypaciaja.;
® yMEHHE TPUBOIUTHL MPUMEPbl U OOBACHATH YCTPOMCTBO W MPUHIIUI
JEUCTBUSL TEXHUYECKUX YCTPOMCTB M YCTAHOBOK (B TOM YHCJE): CUETUUK
['erirepa. xamepa BuibcoHa, My3bIpbKOBas KaMmepa, SIACPHBIA PEAKTOpP Ha
MEJIJIEHHBIX HEUTPOHAX
® 1CMOJIb30BAHUE MOJYYEHHBIX 3HAHUM, YMEHHI U HAaBBIKOB B MTOBCEIHEBHOMN
KU3HH (OBIT, SKOJIOTHS, OXpaHa 3/J0pPOBbs, TEXHUKA O€30MACHOCTH H JIp.);
® yMEHHUE U3MEPATh: MOIIHOCTh J03bl PAIUOAKTUBHOTO H3IYyUYEHUSI OBITOBBHIM
JIO3UMETPOM
e 3HaHUE (POPMYJIUPOBOK, MOHUMAHUE CMbICIIA U YMEHHE NMPUMEHSTh 3aKOH
.COXpaHEHHUs MacCOBOT'0 YKCJIIa, 3aKOH COXPAaHEHU 3apsaaa, PpaAu0aKTUBHOTO
pacmaja., IpaBuJIo CMEILICHHUS;
® [IOHMMaHUE CYTH AKCHEPUMEHTAIbHBIX METOAO0B UCCIEA0OBAHUS YACTHII;
® yMEHHUE UCIOJIb30BaTh MOJYyUYCHHbIE 3HAHUS B MOBCEAHEBHOM ku3HU (BbIT,
HKOJIOTHS, OXpaHa OKpY>Karolleil cpe/ibl, TEXHUKa 0€30MacCHOCTH U JIp.)
Crpoenue u 3Bosonus Beesiennoi (5 4)
CocraB, cTtpoeHue u npoucxoxjacHue CosiHeuHOM cucTeMmbl. llnaHeTsl u
Masible Testa ConHeuHou cuctemsl. CTpoeHue,
u3iydeHue u 3Bosonus ConHua u 38e37. CTpoeHUE U 3BOIOLHS
Bcenennoit.
IIpeamMeTHBIMH pe3yJIbTATAMM U3YUYCHHUS TEMBI SIBIISIOTCS:
® TMpPEJCTABICHUE O COCTAaBE, CTPOCHUH, MPOUCXOXKICHUM U BO3pacTe
CoJHEYHOM CHUCTEMBI;
® yMEHHE MNPUMEHATHh (U3NYECKUE 3aKOHBI JJII OOBSCHEHMS JIBHXKCHUS
1aHeT COJTHEYHOM CUCTEMBI,
® 3HATh, YTO CYIIECTBEHHBIMHU TapaMeTpaMH, OTIMYAIOIIUMH 3BE3IbI OT
IJIAHET, SIBIISIFOTCA MX MAcChl U MCTOYHHMKU JHEPTUM (TEPMOSAEPHBIC
peaKIuu B HeJlpax 3BE3]T U PaJUOaKTUBHBIE B HEJIpaX IIIAHET);



® cCpaBHUBaTh (M3UYECKHUE W OPOUTAIBLHBIE TMapaMeTPhl IUIAHET 3EMHOMU
Ipynnbl € COOTBETCTBYIOIIMMHU TapamMeTpaMH IUJIAHET-TUTAHTOB U
HAXOJIUTh B HUX OO0IIIee U pa3InyHOE;

e 00BsCHATH cyTh 3ddekra X. Jlomiepa; dhopmMyiIupoBaTh U OOBICHATH
CyTh 3akoHa 0. Xa0O0ma, 3HaTh, YTO OTOT 3aKOH  SIBUJICS
DKCIIEPUMEHTAJILHBIM ~ TIOJATBEPXKIACHUEM  MOJEINM  HECTallMOHAPHOU
Bcenennoi, oTkpsiTon A. A. @puaMaHOM.

HanpagjieHusi IpOeKTHOM JeITEJIbHOCTH 00y4aI0IIUXCS:

OxpaHa OKpy’Karolen cpeapl B JIECY, HA MOPE, B TOPOJE, IO MECTY
MPOKUBAHUS U YUEOBI.

CKOpOCTh ABUKEHUS aBTOTPAHCIIOPTa U TOPMO3HOM ITyTh aBTOMOOMJIA.
[Tone3noe u BpeaHoe tpenue. [IpaBuiia 1OpOKHOIO U NEMIEXOJHOTO IBUKECHHUS.
Mepsl Ipe10CTOPOKHOCTH IIpHU roJiojee. besonacHoe noBeaeHne Ha 10porax Bo
BpeMsI TOJI0JIe/1a U 0K As1. be3omacHslil ciiyck 1o kaHaty. Oka3aHue nepBou
MEIMIMHCKOM ITOMOIIY IIPU TpaBMax. be30nacHOCTh MOBEIEHUS HA JOpOrax.
Pacuer ckopocTH IBHKEHUS TPAHCIIOPTA MU TOPMO3HOTO IMyTH. Pacuer Tpaekropun
JNBW>KEHUS TpaHcopTa. Jlopora rimazamMu BOAUTENS U IEMIEX0/IA.

CKOpOCTh JBW)KEHHSI aBTOTPAHCIIOPTa U yMEHBbUIEHUE BbIOpoca B armocdepy
OTPABJISIIOIINX BEIIECTB.

DKOHOMUSI SHEPropecypcoB IMPHU HCHOIb30BAHUM B IPAKTUKE SIBICHUSA
VHEPLIUU.

['paButanrionsesie mpUIeocagouHbie KaMepsl.MI3C miis rio0anbHOTO M3Yy4EeHHS
BIIMSIHUSL IESTEIIBHOCTU YEJIOBEKA HA IPUPOY IUIAHETHI.

[IpoGnembl kocMuueckoro Mycopa.  LlenTpoOexubie ouncTUTENU.MUPOBBIC
JOCTUXKEHUSI B OCBOCHHHM KOCMHYECKOIO IPOCTPAHCTBA. 3HAUYEHUE O30HA U
O30HOBOTO CJIOSI MJI1 JKA3HU YEJIOBEKA. DKOJOTUYECKH BPEAHBIE IOCIEICTBHS
WCIOJIb30BaHUs BOJHOIO M BO3AYLIHOIO TpaHCIopra. EIWHBIA MUPOBOU
BO3YIIHBIN U BOJHBIN OKEAHBI.

DkoJsiornyeckasi 0€30MacHOCTh  Pa3IMYHBIX MeXaHu3MoB. CBs3b
mporpecca 4enoBEYECKON IuBHUIM3alMK ¢ 3HepromnorpedseHueM.  IllymoBoe
3arpsA3HEHHUE Cpepl, IOCIEACTBUSA W NyTH €ro mnpeogosneHus. lIpusnakm
YTOMJICHHUS OPraHoB CiyXa, CIOCcOObl MX CHATHS. MUKpOKIMMAT B Klacce U
kBapTupe. ['omocoBoil ammapar 4enmoBeka. CiyxOBOM ammapar 4eJIOBEKa.
[IpodmmakTnka HOPMAJIBHOTO cllyXa 4YenoBeka. llepkyccuss B MemuIlMHE.
VYapTpa3sByk u uHGPa3ByK, WX BIMSHHE Ha deloBeKa. Ponb ynbTpasByka B
OWONOTMM W MEIUIIMHE. AKYCTUYECKHE OYKHA. YIbTPa3BYK. YIbTpa3BYKOBas
OUYHMCTKa BO3Ayxa. BpenHoe BnusiHue BUOpaIuii Ha 4eTOBEYSCKUN OPTaHU3M.

PacnipocTpanenue 3arps3HSIONMUX BEIIECTB B aTMOCEpe 1 BOJIOEMAaX.

WcTOYHMKN TBEPIBIX, JKUIKUX U Ta3000pa3HBIX BEIIECTB, 3arpsI3HSIOIINX
OKPY’KAIOLLYIO Cpeny .
Mepbl 0€30MacHOCTH MpPU 3HAKOMCTBE C HEU3BECTHBIMHU BellleCTBaMH. BnusiHue
NapoB pTyTH Ha opraHusM uesoBeka. uddy3us B xKuBOM mpupoie, ee posib B
MATAHUMU U JIBIXaHUU YEJIOBEKA M KUBBIX OpraHu3MoB. [ uruena koxu. Moromue
CpeJlICTBA U MpaBUjia MX XPaHEHUS U UCTIONb30BaHUS B OBITY.



BinusHue  XapakTepUCTHUK  OKpYXKAIOLIEH  cpelapl  (Temmeparypa,
aTMOoc(pepHOE JaBJCHUE, BIAXKHOCTh) Ha JKU3HEACIATEIBHOCTh YEJIOBEKA.
Co0uroieHre TEII0BOro peKUMa B MIKOJIE U 1oMa. [ urueHndeckue TpedoBaHus K
BO3/IyX000OMEHY B Kjacce. BiusiHue MOBBIIEHHON U MOHM)KEHHOW TEMIIepaTyphbl
Ha OpraHu3M uenoBeka. Oka3zaHue NEepBOM MOMOIIM IPU BBICOKOM TEMIEPAType
(pusnueckre METOAbl OXJIAXKIEHUS Tella YellOBEeKa MPHU BBHICOKOM TeMIiiepaType |
corpeBaHue Teja npu odmopoxkeHuu). KpyroBopoT Bo3gyxa B mpupoje. Poib
UCIIApEHUs NPU NOHMKEHUH TEMIIEpaTyphbl BO BpeMsl OOJIE3HU U MPU OXJIAXKIECHUN
IPOAYKTOB MWUTAaHHUS B JIETHEE BpeMs Ha nIpupoae. BinsHHe BIaXXHOCTH Ha
CaMOYYyBCTBHE YEJIOBEKA.

CocynucTble peakiMy Ha IOBBIIIEHHE TemIeparypbl. [IpuHLIHNBI 3aKanuBaHUS.
[IpaBuna  mpoBeTpuUBaHUA MTOMEIIICHUM. DakTopHlI, CIOCOOCTBYIOIIHE
oOMopoxkeHuto. Kak Hamo oneBaThCsl 3MMOM, YTOOBI HE MOJIYYUTh OOMOPOKEHUE,
IpaBuia IMpUeMa COJHEYHBbIX BaHH. OKa3aHWe IEPBOM MOMOLIM IPU TEIUIOBOM
yaape u 00OMOPOKEHHUHU.
3arpsi3HeHue aTMoc(epbl BBIXJOMHBIMM Ta3aMH U HUX BIUSHUE Ha 3/I0pOBbE
yenoBeka. OxpaHa okpysxkarwomied cpeabl. [lapaukoBsiii 3¢ dext. HoBbie Buibl
TormuBa. Hapyiienue TemioBoro 0anaHca mpupoIbl.

[TpaBuiia 6€30MaCHOCTH NPU TPAHCHOPTUPOBKE U NEPETUBAHUHU TOPIOYUX
BellecTB. BinsiHue CTallMOHAPHOTO 3JIEKTPUUECTBA HAa OMOJIOTUYECKUE OOBEKTHI.
Hcnonb3oBaHue 3IIEKTpUYECTBA B MPOU3BOACTBE, ObITy. I[lpaBuna Oe3omacHou
paboThI € BJIEKTPUYECKUMH MPUOOpaMuU B LIKOJIE U AoMa. KOopoTkoe 3aMblkaHUe U
ero mnocuencreus. llpemoxpanmurenu wu Bpen ‘“kydkoB”. Ponp 3azemuieHus.
[loBenenue BO BpeMs Tpo3bl. OMACHOCTH ONOP BBICOKOTO HANPSDKEHHS WIU
TpaHchopMaTopHOii OyIakH, W O0OpbIBa MPOBOAA BBICOKOTO HAMPSKEHUS.
ATMoc(hepHOe BIEKTPUYECTBO. DJIEKTPUUYECKHM CMOCO0 OYMCTKM BO3AyXa OT
nplTM. BnusiHue MarHuUTHBIX Oypb Ha caMOUYyBCTBUE uesioBeka. lIpumenenue
MarHuToB B MeauluHe. lcnonp30BaHME MArHUTHBIX CEPEKEK, OpacieTos,
MarHUTHBIX TPUOOPOB JIJIs1 MPOPALUBAHUS CEMSIH.

BnusiHue 31eKTpoOMarHuTHOTO NOJIsi Ha OMOJIOTHYECKUE OOBEKTHI.
[IpeumymiectBo annekTpoTpancnopta. CrocoOsl skoHOMUU 3MekTpodHepruu. ['IC.
JIDIL. Yxynmienue 3penHus npu yiubrpaduonetToBoMm oOmydeHuu. lIpodunakrrka
3alATHI TJIa3 B IPKUM COJTHEYHBIN JICHb, B SICHBIM 3UMHUU JICHb, HA BOJIE, B rOpax.
N3meHenue npo3payHocTd aTMocdepsl o1 ASHMCTBUEM aHTPONOT€HHOro (hakTopa
Y €ro 3KOJIOTUYECKHE MOCIIEICTBUSL.

OnmacHOCTh ~ MOHHUBHUPYIOLIEH  paaualluu. EcrecTBeHHBIN
paauanuoHHbIN (OH.
ADC u ux cBs3b ¢ okpyxatomieit cpegoit. Karactpoda na UepnoObuibckoit ADC u
€€ MOoCJIC/ICTBUA.
OKojoruueckue MmpoOJjeMbl SAepHOM SHepreTuku (Oe3omacHoe XpaHEHHe
PaZMOAaKTUBHBIX OTXOJIOB, CTEIIEHb PUCKA aBapHil HA aTOMHBIX 3JIEKTPOCTAHIUAX ).
JlygyeBas 6one3Hb. SnepHast BoliHaA — yrpo3a KU3HH Ha 3emJie.

6.TemaTn4yeckoe MJIAaHNPOBaHHUE



7 Kjaacc

Tema,conep:kanue XapaKkTepuCTHKA OCHOBHBIX BUI0B Hanpasaenus
BOCIIUTATCJIbHOU
Y4eOHOM 1esiTeJIbHOCTH Y4aIuXCs JesITeILHOCTH
Beenenue (4 yaca)
Hab6mronaTe u onuceiBaTh GU3HUESCKUE 4,
®usnka — HaykKa O NPUPOJE. | gpiicHMUS.
®usnyeckue sBICHUS. DUIHYCCKHE | YyacTBOBATH B 0OCYKICHHH SBICHHS
cBoiictBa Tein. HaOmroneHue u HajeHus Tel Ha 3eMIIIO. 5,
onuCaHue  (U3MYCCKUX  SIBICHUM. | Bpicka3bBaTh IPEAIIOIOKEHNS,
®usnueckue BENMYUHBL. M3MEpeHUs | rpumoresbl. 6,
¢buznveckux BEJIMYUH:! JUIMHBL, | QnpenesiTh HeHY JeICHHS IKAIbI
BPEMCHH, TeMnepaTypbl. PU3HYECKHE | npiGopa MOrpeIHOCTh H3MEPEHHS. 7,
npubopsl. MexayHaponHas cucreMa | [IpoBoauTh HaOMOAEHUs (PU3UUECKUX
enuan. TOYHOCT M TIOTPEIIHOCTH | ABICHUH;  HU3MEpsTh  (usnyeckue 8.
u3Mepennil. PU3NKa U TEXHUKA. BEJIMYMHBI: PACCTOSHUE, IPOMEXKYTOK
BPEMEHH, TEMIIEPATYDY.
IlepBoHauyajbHbIE CBe/IeHHUS O
CTpOoeHuH BeulecTBa (6 1)
.Ctpoenue BEIIECTBA. | HabmogaTh M OOBACHATH  SBJICHHE 1,
OnbITHl, JAOKAa3bIBAIOIIME ATOMHOE mddysun.
cTpocHue - BemiecTsa. - Temosoe BbINONMHATE ONBITHI 1O OOHAPYKEHUIO 4
JBMJKCHHME aTOMOB M MOJICKYII. . !
Bbpoynosckoe neumxenue. duddysus | ACHCTBHA CHII MOJICKYJIAPHOTO 8.
B rasax, JKHIKOCTAX M TBEpPAbIX | IpUTsDKeHUs. OOBACHATH  CBOMCTBA
Teaax. B3anMOJCHCTBHE  YACTHIl | ra3oB, JKMAKOCTEH M TBEPABIX TeN Ha
BEUIECTBA. ATrpEraTtHble COCTOSHHUS | opope  aTOMHOIA TEOPHH  CTPOEHHUS
BEILIECTBA. Mogenn  cTpoeHus BeIeCTBa,
TBEPABIX TEJ, JKUJIKOCTEM M Ta30B.
OO0BbsicHeHHE CBONCTB rasos,
KUIKOCTEH W TBepABIX TeJ Ha
OCHOBE MOJIEKYJISIPHO-KUHETHUUECKUX
MpeCTaBICHUN
B3aumopeiictBus Tea (23 4)
Mexannueckoe IBUXKEHME. | PaccunThIBaTh NyTh M CKOPOCTBH TeENa 3,
Tpaekropus. Ilyre. PaBHOMepHOE W | IpU PABHOMEPHOM MPSIMOJUHEHHOM
HEpPaBHOMEPHOE JBUKEHME. | IBIKEHUM. [IpencTaBisTh pe3ynbTaTsl
Ckopocts. [I'padmku  3aBUCHUMOCTH | U3MEPEHUNW U BBIUMCICHUH B BHUJE 4,
MyTH U MOAYJS CKOPOCTH OT BpeMeHH | Tabnuil u rpadukos. OnpeaensiTs NyTh,
newkeHns. Muepums. HepTHOCTH | NpOWIEHHBIN 3a JaHHBIM NPOMEXKYTOK
Ten. B3aumogeiictBue Ten. Macca | BpeMeHH, U CKOPOCTh Tela 1Mo rpaduky 5,
Tena. M3MepeHue  Maccel  Teda. | 3aBUCUMOCTHM  MYTH  PaBHOMEPHOTO
IInotHocts BemectBa. Cuia. Cuna | IBUKEHMST OT BpeMeHU. 3mepsars
TsokecTd. Cuna  ynpyrocTd. 3aKOH | MacCy Tella, U3MEpPATh  IUIOTHOCTH 8.

I'yka. Bec Tena. CBsA3b Mexnay cuion
TsoKecTh M Maccod  Ttema.  Cuna
TSOKECTM  HA  JIPYyTUX  IUIaHETaxX.
Junamometp. CnoxeHwe IBYyX CHII,
HAIIpaBJIEHHBIX [0 OJHOW IIPSIMOM.
PaBHopelicTBytomas nyx cwi. Cuna
TPEHUS. dusnyeckas pupoa

BemiecTBa. lcciaenoBaTh 3aBHUCHUMOCTh
YIUIMHEHHUS] CTaJbHOW TMPYKUHBI OT
NpUJIOKEHHOM  cuiibl.  MccnenoBath
3aBHCHUMOCTh CHITBI TPEHUs
CKOJILKCHUS oT TUIOIIA N
CONPUKOCHOBEHUSI T€I WU CHJIBI
HOPMAaJIbHOTO  JaBiieHus. M3mepsaThb




HeOecHBIX Tell COJTHEYHO CUCTEMBL.

CHUJIBI B3AaUMOJICHCTBUS IBYX TEJ.

JlaBienue TBEPAbIX TeJl,
JKUAKOCTel U ra3oB (21 1)
Hasnenune. [laBienue TBEPIABIX Te. | OOHAPYKUBATH CyIIIECTBOBaHHUE 2,
JlaBiieHue rasa. OOBbscHEHHE aTMOC(hEpHOTO TaBJICHHUS.
JIaBIICHHS rasa Ha OCHOBE | 4
MOJIEKYISPHO-KMHETHIECKUX BACHITh TPUYUHBI TUTABAHUS TeJl. ,
MPEACTABICHUN. Mepenaua | MI3Mepsts cuiy Apxumena.
NABJICHUs Ta3aMM M JKHIAKOCTAMU. | MccnenoBarh yCiIoBHS TUIaBaHUS TEJ. 6,
3akon Ilackams. CooOmamomuecs
cocyasl. ATMocdepHOe IaBJICHHE. 7
Metonpl u3MepeHusi aTMOC(hHEpHOTO ’
napieHus. bapomerp, MaHOMETp,
MOPIIHEBON  JKUJKOCTHBIM  Hacoc. 8
3akoH Apxumena. VYcmoBusa
IiaBaHus Teil. Bo3ayxoruiaBanue.
Pabdora u momHocTh. JDHeprus (14
9)
Mexanuyeckas padbora. MOUHOCTE. | MccneaoBaTh yCIOBUsS PaBHOBECHUS 2,
IIpocteie  MexaHusmbl.  MOMEHT phluara
CUJIBbI. Y CJIOBUSI PAaBHOBECHS pblyara. " 6 4
«30JI0TO€  MOpPaBUIIO»  MEXaHUKH. SMEpATE PabOTY CHJIBL. '
Bunsl paBHoBecus. Koadduument | Y3MEpATH MOIIHOCTD.
MOJI€3HOTr0 el CTBUS (KITH). | Usmepste KI1/] HaKIOHHOM MIIOCKOCTH. 6,
DOHeprus. IToreHuunanbHas 1 | Beruucnars KITJ npocthix
KHMHCTHUYCCKAas OHCPIus. | MexXaHU3MOB. 7
[IpeBparenue sHEpPruu.
8 kiacc
Tema,conep:xanue XapakTepucTHKA BUAOB AeATEJIbHOCTH Hanpabaemnst
BOCIIUTATEJIbHOHU
yyaumuxcs JeATeJIbHOCTH
TensoBble siBjaeHus: (23
q)
TeroBoe nBuxenue. Temnosoe Haluro1aTh M3MEHEHNE BHYTPEHHEH oHepruy| 1,
PaBHOBCCHC. Temneparypa. | reng mpu Termonepenaue u paGore BHEIHHX
Bryrpernss sHeprus. Pabora u cun. UccinenosaTs siBieHHe TEII00OMEHa MPH 2
Teruionepeaaya. : A " _ p '
N3nyuenue. KonnyecTBo TENiaoTHI. BbIYUCIATH KOMYECTBO TEIMJIOTHI U YIETBHYIO 4,
VYonenbHas TEMIOEMKOCTh. Pacyer |  TemmoeMKOCTh BelecTBa NPH TEILIONEPEHAYE.
KomHecTBa TCILIOTRI IPY | YzmepsaTh YAETbHYIO TEII0EMKOCTH 6,
TEII000MERE. 3akOH COXpAHEHAS H BellecTBa. M3MepdITh TEIUIOTY IIIABJICHHS
MpeBpaIieHust SHEPTHH B 1 : p y .
MEXAHHIECKIX i TeIIOBEIX appa.  McciaemoBaTh  TENJIOBBIE  CBOMCTBA| 7,
npoleccax. [InaBnenue u napaduHa. HaoOmromars N3MEHEHN
OTBCPACBAHHC  KPHUCTAIINYCCKHUX BHYTPEHHEN DJHEPrUU BOABI B PE3YJIbTATE 8.
TEIL. YnenpHas TCIIOTA | pemapenus. BeIUMCIATE KOMMYECTBO TEIIIOTH]
TLTABJICHHA. Hcnapenne 1 B IIpoleccax TeIIonepeaadyr NMpH IUIaBJICHUH
KOHJIEHCaIHSI. Kunenwue. pon pea p
Bnaxunocte BO3ayxa. YienbHas 2! KpUCTalIA3aluy, HcnapCHun U
TenjaoTa napooOpa3oBaHus. KOH/JICHCAIIHH.
OObscHeHHE HN3MCHCHHA Bbuuciars yaenbHyl TEIUIOTY IJIABJICHUS U

arperaTHOro COCTOSIHUSI BellecTBa
Ha OCHOBE MOJIEKYJISIPHO-
KHHETUYECKUX MpeCTaBICHUI.

napooOpa3oBaHMs BEIIECTBA.
H3MepsTh BIaXKHOCTH BO3/1yXa IO TOUKE POCHI.

OOCyX/1aTh DKOJIOTMYECKHUE TOCIEICTBUS




[IpeoOpazoBanue SHEPTUH B
TEIUIOBBIX MalluHax. J[Burarenb
BHYTpeHHero cropanud. Ilaposas
TypOuHa. KIIJ TEIJIOBOIO
IBUTATEIIA. DKOJIOTHYECKHE
poOIeMbl W CIIOJB30BaAHUS
TEIJIOBBIX MAIIHH.

NPUMEHEHUsS  JBUratelied  BHYTPEHHETO
CropaHusi, TEIJIOBBIX u
THJIPOAJIEKTPOCTAHIIUH.

DJjieKTpUYecKne SIBJIEHUS

(27 v)

Onexrpuszauus ten. JIBa |  HabmomaTh sBIeHHs SIEKTPU3ALMU Teld OpU | 1,
poaa - SIEKTPUMCCKUX  3aPANOB. | coppyrocHoBenuu.  OOBACHATh — ABJIEHHS
B3aumopeiicTBue 3apspKeHHBIX Te. .
TIpOBOHMKH,  JAMANeKTpHkH | OVICKTPH3AlMM  Ten W B3aMMOJCHCTBHA | 2,

5

HOJYIPOBOJHUKH. DIEKTPUYECKOE | DJIEKTpHdeckux  3apajgoB.  Mccnemosats
1oJe. 3akoH COXpaHCHHMS | neMCTBUS SJEKTPUUYECKOrO IMOJs Ha Tena u3 | 4,
JICKTPHHCCKOrO 3apiala. |\ popoAHMKOB M AMAIEKTpUKOB. COOUpATh U
JlenuMocTh 3JEKTPUUECKOTO 6
3apsiza.  DiekTpoH.  Crpoemme | MCHBITBIBATH ONCKTPUYECKYIO LCMb. ,
aToMma. DnekTpuueckuii  Tok. | M3MepATh cHily TOKa B JJIEKTPUYECKON LIENH.
JlercTBHE SIICKTPUYECKOrO OIS Ha N3MepsATh HaNpsyKEHUE Ha YYacTKE LEHH. 7,
JJICKTPHHUCCKHIC 3apA/bl. | lavepsTh sneKTpHYeckoe COMPOTHBIIEHHUE.
HcTouHUKN TOKa. DIEKTpUYeCcKas " 8
nenb. Cuia TOKa. DIEKTPHYECKOE CCIIeZIOBAaTh 3aBUCHUMOCTh CHJIBI TOKa B .
HaIpPsDKEHHE. DIEKTPUYECKOE | ITPOBOJHMKE OT HANPSIKEHHMsA Ha €ro KOHIAX.
conporusienue. 3akon Owma it | H3mepsats pabory " MOIIHOCTh
yuactka uenu. IlocnenoBaTtenbHoe IEKTPUYECKOr0 TOKA
M TapajjellbHO€  COECAUHEHHE B ' 6
pOBOAHUKOB. PaboTa n MOIIHOCTH BIUUCIIATH CHJIy TOKa B LENHU, padboTy M
DIIEKTPUYECKOTO  TOKA.  3aKOH | MOIIHOCTB 3JIEKTPHYECKOIO TOKA.
[oxoyns—IJlenna.  Konpencarop. |  O6bscHATH SIBJICHUS HarpeBaHus
IIpasua  GesomacHocTu IPH | HpOBOJHMKOB NEKTPUUECKMM TOKOM.
paboTe ¢ ANeKTponprudOopaMu.

3HaTh W BHINOJHATH NpaBUIa O€301TaCHOCTH

npu paboTe C HCTOYHUKAMHU IOCTOSTHHOTO

TOKa.

DJIeKTPOMATHUTHbBIE
siBjaeHus (5 4)

Ombit Opcrena. OKCIIEpUMEHTAIbHO  M3y4aTb  sABieHus | 1,
Marnunthoe nose. MaruutHoe noi1e | yaryyrhoro Bsanmopeiictsus Ten.Msyuars
OpsMOTO TOKa. MarHuTHoe IoJe 4
KaTymKH ¢ TOKoM. IlocTosHmble | ‘IBICHHA HaMar HHHBaHHA BEIIECTBA ,
MATHHTEHI. MaraurHoe none | -HcciaepoBarh JAeWcCTBHE BIIEKTPUUECKOTO
MOCTOSIHHBIX MarHuTOB. | TOKa B MPSAMOM IPOBOJHHUKE HA MarHUTHYIO | 6,
%/Iar HUTHOC noJae 3eMIH. | crpenky.OGHapyKHBATH neicTBre

3aUMOJICHCTBUC MATHUTOB. | o P HHTHOTO MOMS HA TMPOBOAHMK C TOKOM. | 7,
JleficTBHe MarHWTHOTO TIOJNS Ha
IPOBOIHHK c tokom. | OOHapyxuBaTh MarHuTHOE
DJIEKTPUYECKHUI IBUTATENb. B3ammojelicTBue TOkoB.M3ydare mpuanwmm | 8.

JEUCTBUS QJICKTPOABHUTIATCIIA.

CseroBbie sBjaeHus (13

1)

Hcrounnku CBETAa.
[IpsaMonuHeHOEe pacIpoOCTPAHEHUE
cBeTa. Bunumoe IBUKEHUE CBETHIL.

Otpaxenue CBeETa. 3aKoH
OTpaXE€HUsI CBETa. [Tnockoe
3epkano. Ilpenomnenune  cBera.
3aKOH NpesioMJIEHUS cBeTa. JIMH3HI.
@DOKyCHOE€  pacCTOSIHUE  JIUH3BI.
OnTuueckas cuia JIMH3BL.

DKCIEepUMEHTAIBHO M3y4ath SIBJICHUE
oTpaxkeHus cBeta. McciaemoBarh CBOMCTBA
n3obpaxkenuss B 3epkaine.  M3mepsaTh
(hoKycHOE paccTOsSTHHE COOMPAIONICH JTUH3HI.
[Monyuatp  m300pa)keHWE C  MOMOIIBIO
cobuparomeit nmH3B. HaGmromaTe sBICHUE
TUCIIEPCUH CBETA




N306paxenus, gaBaeMble JIMH30M.
I'maz kak onTH4eckas CHCTEMA.
OnTuueckue NpudOopsL.

9 kjacc
Tema, conep:kanue XapakTepucTHKA BUOB JAeSITeJIbHOCTH Hanpagnenns
BOCIIUTATEJIBHOHU
Yuyamuxcs JeSTeTbHOCTH
3aKOHBI B3aUMOJEeHCTBUSA ) |
ABHsKeHHA Tea (34 4)
Marepunanbnas TOYKa. | PaccunTeiBaTh IMYThb U CKOPOCTb  IIpH 1,
Cucrema orcUera. HepeMemveHI/Ie. PABHOYCKOPEHHOM [BHKEHHHU TEa.
CxopocTtb MPSIMOJIMHEUHOTO " 6 2
PABHOMEPHOTO BHKEHUSL. 3MEPSAThH YCKOpe?HC CBOU OJTHOT'O MAaJICHUS. ,
[IpsimMonuHeitHoe paBHOycKopeHHOoe | ONPENENSTh NMPONICHHBIN IIyTh W yCKOPCHHE
IBHKCHHE. MIHOBEHHAs CKOPOCTb, | IBIDKEHHUS Tela Mo TpaduKy 3aBUCUMOCTU 4,
%CKOPGHHG» HEPEMCIICHHE. | cxopocTn PaBHOYCKOPEHHOTO
HAKU BUCHUMOCTH o
pad 3aBHCHMOC MPSAMOJIMHEHHOTO JBUXKEHUS Tejla OT BPEMEHHU. 7,
KMHEMATHYECKUX BEJIMYMH oT
BPEMEHH IIPH pPABHOMEDHOM W Beruucisars YCKOpEHHE Tena, CHUJIBI,
PaBHOYCKOPEHHOM IBUKEHHUM. | JCHUCTBYIOIIME HA TEJIO, UM MacCy Ha OCHOBE 8
OTHOCHUTEIBHOCTE MEXaHUYECKOI'O BTOPOI'0 3aKOHA HproTona.
ABUKEHMA.  l'eoleHTpUYecKas M | Jfccpenopath 3aBUCHMOCTH YIUIMHEHUS
reJIMoIeHTpUuYecKas CUCTEMEI N s
mupa. MHepluanbHas — cucrema CTAJIbHOM MPYKUHBI OT MPUITOKCHHOU CHJIBI.
OTCYeTa. 3aKOHBI HptoroHa. | IKCIEPUMEHTAIILHO HaXOOUTh
CBoOogHoe MaJeHue. | paBHOJCHCTBYIOLIYIO ABYX CHJL.
HesecomocTs. S%KOH BCGMHIB’HOFO HccnenoBaTh  3aBUCHUMOCTH  CHJIBI  TPCHHS
TATOTCHHA. MITYJIbC. aKOH | 0 ONbXKEHHST OT TUIOMIA/IH COTIPUKOCHOBEHHUS
COXpaHEeHHsI UMITyJIbca. PeakTuBHOE
JBYKEHHE. TE€J U CUJIbI HOPMAJIbHOTO JaBJICHUSI.
N3mepsTh cuitbl B3aUMOICUCTBUS ABYX TEI.
N3mepsTh cuily BCEMHUPHOTO TATOTEHUSI.
DKCNEPUMEHTAITBHO HAXOJUTh IEHTP TIKECTH
IUIOCKOT'O TeJia.
[IpuMeHATh 3aKOH COXpPaHEHUS] UMITYJIbCA ISt
pacyera pe3yJabTaTOB B3aUMOIECUCTBUS TEN.
MexaHnu4dyecKkne KoOJI€0OaHUA |
BOJIHBI. 3BYK (17 4)
KonebarenbHoe nBUkeHUE. | OOBACHITE nporiecc KojieOaHu MasTHHUKA. 4,
Konebauust rpysa Ha NpyKHHE. HccnenoBarh 3aBUCUMOCTD TIEPHOJIA
CeoboHbLe konebaHus. Koje0aHnii MagTHHUKA OT €ro JJINHBI U 6
Konebarenpnas cucrema. MasgTHHK. 2 N Al '
AMHHI/ITyZ[a, Inepuon, yacrora | aMIUIUTYAbI Kkosebaunii. Berauciars AJINHY
KoJeOaHuH. IIpeBpamieHue | BOJHBI U CKOPOCTh PACIPOCTPAHECHUS 7,
SHEpPruu npu Koje0aTeILHOM 3BYKOBBIX BOJIH.
ABYOKCHUH. 3atyxatouiue HccnenoBaTh 3aKOHOMEPHOCTH KOJIeOaHMIA 8.
KoJie0aHus. BoinyxaeHHbIE
KoJyieOaHus. Pesonanc. | TPYy3a Ha IIPYKUHC.
PactipocTpanenne koieOaHuii B | DKCIEPUMEHTAILHO ONPEIENIATh IPAHULIEI

ynpyrux cpenax. I[lomepedynbsie wu
MPOJI0JTbHBIC BOJHEI. J[JTMHA BOJIHBI.
CBA3b JJIMHBI BOJHBI CO CKOPOCTHIO
€€ paclIpoCTpaHEHUs U MEPUOIOM
(dacToToi).  3BYKOBBIE  BOJIHBI.
CkopocTtb 3Byka. BricoTa, TeMOp u
IPOMKOCTH 3BYyKa. 9X0. 3BYKOBOU

YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KoJIeOaHHMiA.




pe30HaHC.

DJIeKTPOMATHUTHOE TI0JIe
(34 v)

OnHopoaHoe u
HEOJHOPOJHOE MATrHUTHOE IOJIE.
HanpaBnenue Toka M HanpaBlieHUE
JIUHUHA €ero MAarHUTHOIO  ITOJIS.
[IpaBuio OypaBYHKa.
OOHapyxeHHE MarHuTHOTO IOJIS.
IIpaBuno neson pyku. MHnyknus
MAarHuTHOro 1oJs. MaruuTHEBII
MOTOK. OnbIThI Qapanes.
DJIEKTPOMAarHUTHAs WHAYKIHUS.
Hanpasnenue WHIYKIIMOHHOTO
toka. llpaBuno JleHma. fBieHue
caMOMHAYKIMU. llepeMeHHBbIN TOK.
['enepatop nmepeMEHHOro  TOKa.
[IpeoOpazoBanus SHEPTruu B
3JIEKTpOTeHEepaToOpax.
Tpancdopmarop.
3JIEKTPUYECKON JHEPIUHU Ha
paccTosHMe.  DJIEKTPOMarHUTHOE
noje. DJIEKTPOMArHUTHBIE BOJIHBI.
Cxopoctb pacrpocTpaHeHus
AJIEKTPOMArHUTHBIX BOJIH. BiusHue
SJIEKTPOMArHUTHBIX H3JIy4CHUU Ha
JKUBEBIE OpPraHU3MBI.
KonebarenpHblit KOHTYP.
[Tonyuenue 3JIEKTPOMArHUTHBIX
KOJIEOaHUH. [IpuHLIMIIBL
pannocBs3u n TEJIEBUACHUS.
DJIeKTPOMAarHUTHas MPUPOJIa CBETA.
[Ipenomnenue cBera. Ilokazarenb
npenomieHud. Jucnepcus cBera.
[lBera Ten. Tumel oNTHYECKHX
CIIEKTPOB. [Tornomenune wu
HCITyCKaHue CBETa aToOMaMH.
[Ipoucxoxnenue JIMHEHYaThIX
CIIEKTPOB.

[Tepenaua

DKCIEePUMEHTAIBHO U3y4YaTh SBJICHHS
MarduTHOTO B3aUMOJICHCTBHUS TEII.

N3yuaTh siBIIEHUS] HAMarHMYMBAaHUS BEIIECTRA.
HccnenoBath AEHCTBUE DIEKTPUUECKOTO TOKA
B IIPSIMOM ITPOBOJTHUKE HA MAarHUTHYIO
crpenky. OOHapyXHUBaTh JeiicTBUE
MarHuTHOTO TOJISI Ha MTPOBOJITHUK C TOKOM.
OOHapyX1uBaTh MAarHUTHOE B3aUMOJICHCTBUE
TOKOB. M3y4yaTh NpUHIUIT JEHCTBUSA
3JIEKTPOIBUTATEIS

Ctpoenne aTtomMa M aTOMHOIO
sapa (12 4)

PannoakTUBHOCTE KaK
CBUJIETEIBCTBO CIO0XKHOIO CTPOEHUS
aToMoB. Anbda-, Oera- U ramma-
m3nydenus. OmnbiTel  Pesepdopra.
Anepuas MOJIENb aToma.
PagnoakTuBHbBIE MpeBpanieHust
aTOMHBIX aaep. Coxpanenue
3apsJ0BOrO0 M MACCOBOTO YHCEN
npu SIEPHBIX peaKnusx.
DKCIEepUMEHTAJILHbBIE METOBI
ucciaenoBanusa vactull. [IpoToHHO-
HEUTpOHHAA MOJEIb sapa.
DU3UYECKUI CMBICI 3apsA0BOT0 U
MacCOBOTO qucell. H3oTomnnml.
[IpaBuia cMmemenust i anbda- u
Oera-pacnana npu SAIEPHBIX
peaKnusax. DHEprus CBI3U YacTHI] B

N3mepsaTs
3apsi.
HaGnronate nuHedaThie CIIEKTPHI H3ITYUSHHS.
HabGmonate Tpeku anbda-yacTHI] B Kamepe
Bunscona.
OO6cyxnars
pPaTuOaKTHBHBIX
OpTaHU3MBbI

JJIEMEHTApHBIA  AJEKTPUUYECKUI

BIIMSAHUA
JKHUBBIC

npoOIeMbl
W3Iy4eHUW Ha




sape. Jlenenue saep ypana. [{ennas
peakuus. SlnepHas  SHepreTuka.
DKOJOTHYECKHE TPOOIEMbl pabOThHI
aTOMHBIX 3JEKTPOCTAHLIUM.
Jo3umetpus. [Tepuon
nojypacnaja. 3aKkoH
paluOaKTUBHOTO pacnaaa. Biusuaue
PalMOAKTUBHBIX  HU3JIyYeHUH  Ha
KUBBIE OpraHu3Mbl. TepMosaepHas
peakums.  McTOYHMKH  SHepruu
CoiHna ¥ 38e31.

Crtpoenne u
Bceaennoii (5 4)

IBOJIOI U A

Cocras, CTpPOCHHE u
MIPOUCXOKICHHIE ConneuyHom
cuctembl. [InaneTsl m Maneie Tena
Conneuynoit cucrembol. CTpoeHue,
nu3nydyeHue u sposronus ConHua u
3Be3q. CTpoeHue H  3BOJIOLUA
Bcenennoii.

Habnromath W TPUBOIUTH  MPUMEPHI
M3MEHEHHS BUJA 3BE3IHOr0 HeOa B TEUEHHE
CYTOK

CpaBHHMBaTh IJIAHEThl 3E€MHOW TPYIIIbL;
IJIaHeTHI-TUTaHThl. OOBACHATH (HU3UUYECKHE
MPOIIECCHI, MPOUCXOISAIINE B HEIPax 3BE3]1

7. Onucanue

Y4eOHO-MeTOAUYEeCKOT0 |

MAaTECPHAIBHO-TEXHUIECCKOI'O

o0ecnieyennst 00pa3o0BaTeJbHOIO Mpolecca
Y4e0HO-MeTOAMYECKUI KOMILJIEKT:
1. A.B. [Ileppimkun «®Pusmka 7  Kjace»:  y4eOHMK  JUIs
o011e00pa3oBaTeNbHbIX yupexaenuil. — M.: Ilpoga, 2014.
2. AB. [Ileppiukna  «®um3uka 8  Kkjmacc»:  yueOHUK s

o0111e00pa3oBaTeNbHbIX yupexaenuil. — M.: Ilpoga, 2015.
3. A.B. Ileppiikun CoopHuk 3aga4 1o ¢pusuke: 7-9 ki.@I'OC: k yueOHHKaM

A.B. Ilepsimikuna u ap. — M.: U3narenscTBo «OK3amen», 2012-2014.

IleuaTHbIe OCOOUA

1. Hukudopos I'.I'., Kamzeena E.E., [lemunoa M.1O. ®uzuka. [NA.
COOpHHUK 2KCIIEPUMEHTAIBHBIX 33JJaHUH IS MIOATOTOBKH K TOCYIapCTBEHHOMN
UTOTrOBOM arTecTanuu B 9 kiacce/ moxa pea. M.IO. [lemunoBoii. — M.
[Ipocsemenue, 2014. — 176 c.

2. Jlebenera WN.IO., TpodbumoBa C.IO., ®pankun B.E. duszuka. TUA.
YuebHo-cipaBoYHbIC MaTepuaibl 11 9 kimacca. — M.: IIpocsemenue, 2013. — 164
C.

3. JlebeneBa UN.IO., bokaroBa C.C., MarseeB B.JI. u ap. ®usuka. ['MA
2014. KoHTposibHbIE TPEHUPOBOYHBIE MaTepuaibl s 9 Kiacca ¢ OTBETaMU U
komMeHTapusimu. — M.: [IpocBenienne, 2013. — 112 c.



4. TocymapcTBeHHass WUTOrOBas aTrectanusi (B HOBOMl (opme): 9 kiacc.
Temarnueckue TpeHHpoBouHbIe 3amanus. Ouzuka/ GUIIN, aBTophI-cCOCTaBUTEH:
M.IO. demunona, E.E. Kam3eera, H.C. Ilypeimesa, — M.: Dkemo, 2012.

5. THA-2012. Dx3amen B HOBoOU (opme. Pusmka. 9 wmacc/ OUIIH,
aBTOphI- coctaButenu: E.E. Kamseera, M.IO. Jlemunosa - M.: Actpens, 2013.

6. TocymapctBeHHass WUTOroBasl aTTeCTAlMsl BBITYCKHUKOB 9 KiaccoB B
HOBOM (opme. Duzuka. 2013/ OUIIN, aBropsi-coctaButenu: demumora M.IO.,
Baxeesckas H.b., Ilypsimesa H.C., KamzeeBa E.E. — M.: Huremnekt-Llentp,
2013.

7. Jlykamuk B.U. COopHuk 3amad no ¢pusuke st 7-9 kiaccos
obmieoOpa3oBarenbHbIX yupexaeHuii — M.: [Ipocsemenune, 2010

Texnuueckue cpeacrsa 00y4yeHust
KaOWHeT (PU3UKU OCHAIIEH:
® KOMIUIGKTOM  TEXHMYECKUX  CpEJICTB  OOy4YeHHsS:  KOMIBIOTEPOM  C
MYJIBTUMEIUANPOCKTOPOM U MUHTEPAKTUBHOM JOCKOM;

[udposbie U 1eKTPOHHBIE 00pPa30BaTeJIbHbIE PECyPChI
Oo0Opa3oBare/ibHbIC TUCKU:
Oo6pa3zoBarenbHbI KoMIUIeKC «Dusuka, 7-11 k1. bubnuoTeka HarasaIHbIX
nocoOuii»
[Iporpammel @uznkona. duznka 7-11 ki
VYpoxku ¢pusuku Kupumna u Medoaust. MynbTuMeIniiHbIi y4eOHUK.
3. Kupunn u Medoanii. bubnrorexka DneKTpOHHBIX HATJISAHBIX TOCOOHIA.
dusuka.
4. Kommnwrotepusiii kype "OTkpseitas ¢pusuka 1.0"

A

Hudposbie U 3J1eKTPOHHbIE 00pa30BaTe/bHbIE PECYPChI

1. Enunas xosutekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OtkpsiTas ¢pusnka
http://www.physics.ru/courses/op25part2/design/index.htm

3. T'azeta «1 ceHTAOps»: MaTepuaibl Mo GU3MKe
http://1september.ru/

4. decTuBab MEAATOTUHYECKUX UNIeH «OTKPBITHIA YPOK»
http://festival.lseptember.ru/

5. ®wuzuka.ru
http://www.fizika.ru

6. KM-mkoia
http://www.km-school.ru/

7. DNEeKTPOHHBIN yueOHUK
http://www.physbook.ru/

YyeOHO-IPpaKTH4YECKOE U Y4eOHO-/1a00paToOpHOe 000pyA0BaHMe


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/

buzngeckuit KaOuHeT OCHaIIEH MOJIHBIM KOMILIEKTOM
JEMOHCTPALIMOHHOTO U J1abopaTOpHOrO O00OPY/IOBaHHUS B COOTBETCTBHHM C
nepeyHeM 00OpyIOBaHMs NIl OCHOBHOW U cpeAHei mikoibel ( % obopymoBaHus
yCcTapeBIiee).

Cucrema JE€MOHCTPAIIMOHHBIX ONBITOB 1O  (PU3MKE Mpeanoiaract
UCIIOJIb30BAHUE KaK CTPEJIOYHBIX DJIEKTPOM3MEPUTEIbHBIX NpUOOPOB, TaKk U
U(POBBIX CPEICTB U3MEPEHUM.

JlabopaTopHoe oO0opymoBaHHEe  XpaHUTCS B mkadax . J[eMoHCTpanmroHHOE
o0opynoBaHUE XpaHUTCA B MmKadax B CIENUATLHO OTBEACHHOW JTAOOPAHTCKOMN
KOMHATe.

Kabuner ¢u3ukm CHaOXKEH JJIEKTPUUECTBOM U BOJOW B COOTBETCTBUHU C

nmpaBUIaMH TEXHUKH Oe3omacHocTH. K 3akpermn€HHbIM 1a00paTOPHBIM

CTOJaM MOJBOAUTCS TMEPEMEHHOE HampsbkeHue 36 B OoT mmTa KOMIUIEKTa

AIEKTPOCHAOKEHUS.

K nemMoHCTpalimoHHOMY CTOY MOJBeAcHO HanpsbkeHue 42 B u 220 B.

B xabunere ¢pusuku umeeTcs:

®  [POTUBOMNOXKAPHBIM HHBEHTAPB;

®  anTeyka ¢ HA0OPOM MEPEBA30UHBIX CPEIICTB U METUKAMEHTOB;

®  WHCTPYKIIUSA 1O TIPaBHJIaM 0€301TaCHOCTH TSI 00YJarONuXCS;

®  KypHAJl perUCTpalliy MHCTPYKTaXKa 1O MpaBuiaM 0€30MacHOCTH TPYy/a.

O6opynoBanus 1Ji91 J1a00PaTOPHBIX padoT, NPOBEACHUS U
JAE€MOHCTPAIIUM ONIBITOB

No HanMeHoBaHne 000py10BaHUs KosmmuectBo

1 Habop nemoncTpannonusiii "Mexanuka" 1

2 Habop nemoncTpanuonssiii" TemioBeie sBieHUs" 1

3 Habop nemoncTpanuonusiil" dnektpuyiectso -1" 1

4 Habop nemoHcTpannonHsIil "DnekTpuyectBo -2" 1

5 Habop nemoHCTpannoHHbIH " DIeKTpUIecTBO -3" 1

6 Habop nemoHcTpanimoHHsli" DnekTpuyectBo -4" 1

7 HaGop nemoncTpanmonssiii "BpaiiarensHoe 1
nBIkeHne"

8 Habop nemoHCTpaninoHHBIM 1
" I'eomeTpuueckas ontuka"

9 Habop nemoncTpannonusiii "['a30BbIe 3aKOHBI U 1
CBOMCTBA HACBIIIEHHBIX MApOB"

10 Habop nemoncTparmonusiil "OnpeneneHus 1
noctosgHHoM [1manka"

11 HabGop /1t mpakThKyMa 1o 3J1eKTPOJUHAMUKE 1

abop nabopatopHbii "MexaHuka

12 Hab 0 "M " 1

13 Habop nabopatopuslii "DnekTpuiectBo” 15

14 Hab6op naboparopusiit "Ontuka" 15




15 Habop mis neMoHCcTpaiuu 3JIeKTPUIECKUX MOJIeH 1
16 HaGop nis neMoHcTpany MarHUTHBIX MOJIeH 1
17 Hab6op "MaruautHoe nosie 3emun” 1
18 Habop mpoOHBIX TUH3 ¢ OMpaBoOn 1
19 [Tpubop ast AeMOHCTpauy JTMHEHHOTO 1
pacCIIMpPEHUS TEI
20 [Tpubop At IEMOHCTpAIUU TETIIIOMPOBOHOCTH 1
TN
22 Mopens ABUTATENs] BHYTPEHHETO CrOpaHus 1
23 Mogenb cueTunKa JIEKTPUUSCKON YSHEPTUun 1
26 Mammuna smekTpodopHas 1
27 Brempsimurens B-24 4
28 KongeHcarop nepeMeHHON eMKOCTH
29 KamepToH Ha pe30HATOPHBIX SIMKaX (1Mapa) 1
30 [ItatuB Gpuznyeckuii 1a60paTOPHBIN 15
31 Habop rpy30B 110 MexaHHKe 1
32 Habop MasaTHUKOB 1
33 Habop nuH3 u 3epkain 1
JnHamomeTpsl 15
34 TepmomeTpsl 15
35 MeH3ypku
36 Becobl yueOHbIe ¢ TupsiMu 15
37 MaHoMeTpbl 2
38 bapomeTp-anepownn 1
39 JlaTuuku:
JlaBneHus 1
DJIEKTPONPOBOIUMOCTH 1
Yrna noBopora 1
40 [1nevo, peruar 15
41 DIEKTPOMETP 2
42 DIIEKTPOCKON 2
43 Kommekt o6opyaoBanus "I'MA - nabopatopus" 3
44 Mukpockon 1
45 CyeTuynK MOHU3HUPYIOINX YaCTHUIL 1
46 [TpuGop st ompeaesIeHus JITHHBI CBETOBOM 1
BOJTHBI
49 Ha6op marauToB 1

8. Ilnanupyemble pe3y/ibTAThI H3y4YeHUs] Y1eOHOI'0 IpoLecca

Mexanudeckue sIBJICHUSA
Buinycknuk nayuumcs:




* paclio3HaBaTh MEXAaHWYECKHUE SIBIICHUS MW OOBICHATH HA OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBUA IPOTEKAaHHS OSTHUX
ABJICHUN: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJMHENHOE JBUKEHHUE,
CBOOOJTHOE MMaJIEHNE TeJl, HEBECOMOCTh, PABHOMEPHOE JBUYKEHUE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJCHUCTBUE TEJ, INepeaadya JaBJICHUS TBEPABIMU TEJIAMH,
KUIKOCTAMU M Ta3aMu, atMoc(epHoe IaBjieHUE, IJIaBaHUWE TeJl, pPaBHOBECHE
TBEPJBIX TEJ, KOJebaTeIbHOE ABUKEHUE, PE30HAHC, BOJTHOBOE JBUKCHUE;

* OMCHIBATh M3YYCHHBIE CBOWMCTBA TEJI M MEXAHUYECKHUE SIBIICHHS,
UCIIONIB3Ysl (PU3WYECKUE BEIUYHMHBIL IyTh, CKOPOCTh, YCKOpPEHHE, Macca Tea,
IUIOTHOCTh BEIIECTBA, CHWJA, JABICHUE, UMIYJIbC TEIa, KUHETHYECKAs SHEPrus,
MOTEHIIUAJIbHAS PHEPTHS, MEXaHWYecKasi paboTa, MexaHndeckass MomHocThb, KITJ]
MPOCTOTO MEXaHW3Ma, CUja TPEeHHSs, aMIUIUTyAa, MEPUOJl U 4acTOTa KOJeOaHUM,
JUIMHA BOJIHBI M CKOpPOCTh €€ pacnpOCTPaHCHWS; IMPHU ONHCAHUM NPABHIBHO
TpakTOBaTh (HU3UYECKUUA CMBICI HCIOJIB3YEMbIX BEIWYMH, UX OOO3HAYEHUS U
CAVHUIIBI U3MEPEHUs, HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJINYMHY C APYTUMHU BEJIMYNHAMU;

* QHAJIU3UPOBATH CBOWCTBA TEJI, MEXAHWYECKUE SIBJICHUS W MPOLECCHI,
UCIIOJNIb3Ys (PU3UYECKHUE 3aKOHBI U TIPUHIIUIIBL: 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
BCEMUPHOI'O TATOTEHUs, paBHOAEeHUCTBYIOmAs cwia, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; npu
ATOM pa3uyaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA M €ro MaTeMaTH4YECKOe
BBIPAKCHUE;

* pa3au4aTh OCHOBHBIE TMPU3HAKK U3YYEHHBIX (DU3NUYECKUX MOJCNCH:
MaTepuagbHas TOYKA, HHEPUUAIbHAA CUCTEMA OTCUETA;

* pemaTh 3aJlayd, MCHOJIb3yd (PU3HUECKHE 3aKOHbI (3aKOH COXPAHEHHS
DHEPI'uM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPpUHIMN cyneprno3unuu cwi, [, 1T u 111
3akOHbl HBbIOTOHA, 3aKOH COXpaHEHWsI HUMITYyJibca, 3aKOH ['yka, 3akoH Ilackauns,
3aKkoH Apxumesna) U (GOPMYyJIbl, CBS3bIBaiONME (U3HUYECKUE BEIMYUHBI (ITyTh,
CKOpOCTb, YCKOpPEHHME, Macca Tejla, IUIOTHOCTh BEIIECTBA, CHUJIA, JIABJICHHUE,
VMMIIYJIbC T€Jla, KWHETUYECKas JHEPrus, MOTCHUUAJIbHAS YHEPTUS, MEXaHUYECKas
pabora, Mexanudeckas MmourHocTh, KIIJ| mpocroro mexanusma, cuiia TpEeHUS
CKOJIBKEHHMSI, aMIUIUTY/1a, IEPUOJT U YACTOTa KoJieOaHUH, IJIMHA BOJTHBI U CKOPOCTh
e pacnpocTpaHEeHHs): Ha OCHOBE aHAJIN3a yCIOBUS 3aJ1a4M BBIACIATH (YU3UICCKUE
BEJIMYMHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ PEIICHUs, U POBOAUTH PACUETHI.

Buinyckuuk nonyuum 803mM0ocHOCMb HAYYUMBCAL:

* UCMIOJIb30BAaTh 3HAHUS O MEXAHUYECKUX SBICHUSAX B TOBCEIHEBHOU
KU3HU sl oOecrieueHus: O€30MacHOCTU MpU  OOpalieHuu ¢ TpudopamMu H
TEXHUYECKUMU YCTPOMCTBAMHU, JIJIi COXPAHEHUS 370pPOBbsl U COOJIIOACHUS HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIECH CpPENE;

* MPUBOJUTH TIPUMEPHI MPAKTUYECKOTO HCTOIB30BaHMS  (U3UUIECKUX
3HAHUM O MEXaHWYECKUX SIBICHUSX M (U3UYECKUX 3aKOHAX; HMCIOJIH30BAHUS
BO30OHOBIISIEMBIX ~ WCTOYHMKOB  DJHEPTUM;  DKOJOTHMYECKHX  TOCIEACTBUMN
MCCIIEIOBAHUS] KOCMUYECKOTO MPOCTPAHCTBA;

* pa3nuyaTh TPAHUIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHUMATH
BceoOmmii  Xxapaktep (PyHIaMEHTaTbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS



MEXAaHUYECKON DHEPruu, 3aKOH COXPAHEHUs MMIIYJbCa, 3aKOH BCEMHPHOTO
TATOTEHUS]) U OIPAaHUYEHHOCTh HCIOJB30BAaHUSl YAaCTHBIX 3aKOHOB (3akoH ['yka,
3aKOH Apxumeza u ap.);

* npuémam noucka u (OpMyJIHPOBKU JOKA3aTENbCTB BbIIBUHYTHIX THIIOTE3
Y TEOPETUYECKUX BBIBOJOB Ha OCHOBE SMIIMPUYECKH YCTAHOBJIEHHBIX (PaKTOB;

* HAXOJUTh aJICKBATHYIO MPEAJIOKEHHON 3a1aue (U3NYECKYI0 MOJEIIb,
paspemiate MpoOJeMy Ha OCHOBE HMEIOIIMXCS 3HAHUW 10 MEXaHUKE C
UCIIOJIb30BAHUEM  MAaTeMaTHYeCKOro  amnmapara, OLIEHMBaTh  PEaJbHOCTh
MOJy4YEHHOTO 3HaUYCHUs (PU3HUECKON BEITUYUHBI.

TennoBbie sABICHUSA
Buinycknux nayyumcs:

* pacIio3HaBaTh TEIUIOBBIE SIBJECHUS U OOBSCHATH Ha OCHOBE MMEIOIIUXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3TUX SBICHUN: TudPysus,
U3MEHeHHe 00bEMa Tel MpU HarpeBaHWU (OXJIAXKJIEHUH), OOJbLIasi CKUMAEMOCTh
ra3oB, Majas CXUMAaeMOCTb XUIAKOCTEHM M TBEPABIX TEN; TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJIECHCAlus, IUIaBICHUE, KPUCTAUIM3alUs, KHUIICHHE, BIIAKHOCTH
BO3/yXa, pa3JIM4HbIE CIIOCOOBI TEIJIONEpe1adH;

* OIIMCHIBATh M3YYEHHBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHMS, HCIOJB3YS
¢usznyeckue  BEIMYMHBI:  KOJUYECTBO  TEIUIOTHI, BHYTPEHHSS  SHEpPrus,
TEeMIIepaTypa, yAeJbHas TEINIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJI0TA ILUIABJICHUS U
napooOpa3oBaHusi, VyJAeJIbHAas TEIJIOTa CropaHusl TOIUIMBA, KO3()PUUUEHT
MOJIE3HOTO  JIEWCTBUSI TEIUIOBOIO JBUTATENs; HpPH ONUCAHUUA [PABUIIBHO
TPakTOBaTh (DU3UYECKUU CMBICH HCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUEHUS U
€AVHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEIUUYUHAMY;

* AHAJIM3UPOBATH CBOWMCTBA TEJN, TEIUIOBBIE SIBJICHUA M TMPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUS 3HEPIHM; pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M €r0 MaTeMaTU4ECKOE BBIPAKEHUE;

* pa3inyaTh OCHOBHBIE NPU3HAKK MOJEJIEH CTPOEHUS I'a30B, )KUAKOCTEU U
TBEPIBIX TEII,

* pemiaTh 3a7a4M, HCIOJb3ysl 3aKOH COXPAHEHUs HDHEPIUH B TEIUIOBBIX
nporieccax, (OpPMyJIBl, CBs3bIBAONE (U3HUUYCCKHE BEIUYUHBI (KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS SHEPTHs, TEMIIEpATypa, YAEIbHAs TEIMJIOEMKOCTh BEIIECTBA,
yaelibHas TEIIoTa IUIaBJICHUS U MapooOpa3oBaHUs, yAENbHas TEIJIOTa CrOpaHus
TOIUIMBA, KOA(PPUIMEHT MOJE3HOr0 ACHCTBUS TEIUIOBOIO ABUTATels): HA OCHOBE
aHanM3a YCJIOBUS 3aJayd BBIIETATh (U3UYECKUME BEIUYMHBI U (POPMYIIbI,
HE0OX0AUMBbIE ISl €€ PEIIeHUs], U IPOBOJUTH PACUETHI.

BulnyckHuk nonyyum 603M0o#CHOCHb HAYUUMbBCA!

* HCMOJb30BATh 3HAHUS O TEIJIOBBIX SIBJICHUAX B MOBCEIHEBHOM KU3HU JJIs
oOecrieueHuss OE30MAaCHOCTH TPpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUECKOIO
NOBEJACHUSI B OKpYXarolleld cpene; MNPUBOAMTH IPUMEPHI  SKOJOTMYECKHX
NOCJIEACTBAA paboThl JBHUrareneil BHyrpeHHero cropanus (IBC), TennoBbIx u
TUIPOJIEKTPOCTAHIINM;



* IPUBOJUTH TPUMEPHl MPAKTUUYECKOTO HCIOJIBb30BAHUS (PUIUUECKUX
3HAHMM O TEIUIOBBIX SIBICHUSAX;

* pa3nuyaTh TPaHUILBl NPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, MOHUMATh
BCeoOIMil XapakTep QyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpPaHEHUS
SHEPrUM B TEIUIOBBIX IPOILIECCAX) U OTPAHMUYEHHOCTh HCIOJb30BAaHUS YaCTHBIX
3aKOHOB;

* npuémMam noucka u (GOpMyJIHPOBKU JOKA3aTENbCTB BbIIBUHYTHIX THIIOTE3
U TEOPETUYECKUX BBIBOJOB Ha OCHOBE IMIIMPUYECKH YCTAHOBIEHHBIX (haKTOB;

* HAXOJUTh aJCKBATHYIO MPEAJIOKEHHOW 3amaue (U3NYECKYI0 MOJEIIb,
paspemiath Ipo0JeMy Ha OCHOBE HMMEIOIIMXCS 3HAHUM O TEIUIOBBIX SIBICHUSX C
WCIIOJB30BAaHUEM  MATEMATHUYECKOIO amnmapaTra M OLEHUMBATh  PEaJbHOCTH
MOJIy4Y€HHOTO 3HAYEHUS (PU3HYECKON BEIMYUHBI.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHUS
Buinycknux nayyumca:

* pacro3HaBaTh JJEKTPOMArHUTHBIE SIBJICHUS U OOBSCHATH Ha OCHOBE
UMEIOINXCSA 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS IIPOTEKAaHUS 3THUX
SIBJICHUI: 3JIEKTPU3ALM TeJl, B3aUMOJICHCTBUE 3aps10B, HArpeBaHUE POBOJHUKA C
TOKOM, B3aUMOJCHCTBUE MATrHUTOB, 3JEKTPOMArHUTHAas WHAYKIUSA, JEHCTBHE
MAarHuTHOTO TOJII Ha IMPOBOJAHUK C TOKOM, IPSMOJIMHEMHOE pacnpoCTpaHEHUE
CBETa, OTPAKEHUE U MPEITOMIICHHE CBETA, JUCIIEPCHS CBETA;

* ONMCHIBATh HM3YYEHHbIE CBOMCTBA TE€N WU JJIEKTPOMArHUTHBIE SIBJICHUS,
UCIIONIb3Ysl  (PU3MYECKHE BEJIIMYUHBI: DJJEKTPUUYECKUN 3apsl, CHJIa TOKa,
DIEKTPUYECKOE  HANpPSDKEHUE,  DJIEKTPUYECKOE  CONPOTHBIIEHHE,  YIEIBHOE
COMPOTHUBJIEHUE BELIECTBA, pab0OTa TOKa, MOIIHOCTh TOKa, (POKYCHOE PacCTOSHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPHU OMHCAHUM MPABUIIBHO TPAKTOBAaTh (PU3MUYECKHIA
CMBIC]I HUCHOJIb3yEMbIX BEJIMYMH, MX OOO3HAYE€HHUS] U E€AUHUIBI H3MEPEHHS;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

* AHAJIM3UPOBATH CBOMCTBA TEJ, dJEKTPOMATHUTHBIE SIBJIEHUS U MPOLECCHI,
UCHIONB3Ysl (DU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHMs JJIEKTPUUECKOIro 3apsja,
3akoH OMa aJis ydacTka uenwu, 3akoH J[xoyns—IJIeHna, 3akoH IpsMOIMHENHOTO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPAKEHHS CBETA, 3AKOH IPEJIOMIICHUSI CBETA; NPU
TOM pa3iInyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U €ro MaTeMaTH4eCcKOoe
BBIPAKEHUE;

* pemaTh 3aJ1a4M, UCOJb3Ys (Pu3nyeckue 3akoHbI (3akoH OMa i yyacTka
renu, 3akoH J/[xoyns—IJIeHna, 3aK0H NPSAMOJIMHEWHOIO PAacIPOCTPAHEHUS CBETA,
3aKOH OTpa)XECHUSI CBETA, 3aKOH MPEJIOMJICHUSI CBETAa) U (POPMYIIbI, CBA3BIBAIOILINE
bu3nyeckue BeTUYUHBI (CUJIa TOKA, AJIEKTPUUECKOE HAMPSKEHUE, dJIEKTPUUYECKOEe
CONMPOTHUBJIEHUE, YIEIbHOE CONPOTHBIICEHHWE BEIECTBa, paboTa TOKAa, MOIIHOCTbH
TOKa, (OKYCHOE pacCTOSHHUE U ONTHYEeCKas cujia JHMH3bL, (opMynbl pacuéra
AIIEKTPUYECKOr0 CONPOTUBJIEHUS MPU TOCIEAOBATENIbHOM M MapajuieIbHOM
COCIMHEHWH IPOBOJHHUKOB); HA OCHOBE aHaJIM3a YCJIOBUSA 3aJaud BBIICIATH
duznyeckue BeIMUMHbBI U (POPMYJIIbI, HEOOXOIUMBIE JIJIs €€ peleHus], U MPOBOIUTh
PacU€Thl.

Buvinycknux nomyuum 603mMO0iCHOCIb HAYYUMbCA:



* HCTIOJL30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SBJICHUSX B TIOBCETHEBHOU
KU3HU ISl oOecriedueHus O€30MacHOCTH TMpU OOpallleHHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJII COXPAHEHHS 3JI0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKpYKaIOLIEeH Cpelie;

* IPUBOJUTH MPUMEPHl MPAKTUYECKOrO0 MCMOJIb30BAHUS  (U3UUECKUX
3HAHUM O AJIIEKTPOMArHUTHBIX SIBJICHUSX;

* pa3MyaTh TPAHUIBI NMPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHUMATh
BceoOmmii  Xapaktep  (PyHIAaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsiia) U OTPAaHUYECHHOCTh HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB
(3akon Oma jy1s1 yuacTtka 1enu, 3akoH J[xoyns—IJIlenna u ap.);

* mpuéMaM TMOCTPOCHUs (PU3UIECKUX MOJIENeH, Mmonucka u (HopMyITUPOBKU
JIOKA3aTEIbCTB BBIJIBUHYTBIX THUIOTE3 M TEOPETUUECKUX BBIBOJOB Ha OCHOBE
AMITUPUYECKU YCTAaHOBJIECHHBIX (PaKTOB,;

* HAXOJUTHh AJICKBAaTHYIO TMPEIJIOKEHHOM 3a/iaue (PU3UUYECKYI0 MOJEIIb,
paspemniath MnpobJieMy Ha OCHOBE HUMEIOIIUXCS 3HAHUW 00 3JIEKTPOMArHUTHBIX
ABJICHUSAX C MCIOJIB30BAHMEM MATEMAaTUYECKOrO0 ammapara MW OLICHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NIECKON BEITUUYHUHBI.

KBaHTOBBIE AIBJICHUA
Buinycknux nayyumcs:

* pacrio3HaBaTh KBAaHTOBBIC SIBJICHHS U OOBSCHATH HA OCHOBE UMEIOIINXCS
3HAHUM OCHOBHBIC CBOMCTBAa WJIM YCIIOBUS TMPOTEKAHHWS JTUX SBICHUU:
€CTEeCTBEHHAs U MUCKYCCTBEHHAsl PaIMOAKTUBHOCTh, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa U3TyUCHHUS;

* ONKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS, HUCIOIB3Yys (HU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa,
nepuo/ nojiypacnaza; mpyu OMUCAHUU MPABUIBLHO TPAKTOBATH (PUBHMUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYCHHS U EAUHUIBI MU3MEPEHUS; YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU, BBIUMCIISTH 3HaUeHNE (DU3NUIECKOIN BEITMUUHBI;

* AHAJIM3UPOBATH KBAHTOBBIC SIBJICHUS, MCIHOJB3YSd (PU3NUYECKHE 3aKOHBI U
MOCTYJIATBl: 3aKOH COXPAHEHUsI SHEPrUH, 3aKOH COXPAHEHHS DIIEKTPHUYECKOIO
3apsiia, 3aKOH COXPAHEHHsSI MacCOBOTO YMCIJA, 3aKOHOMEPHOCTH H3IYyYECHUS U
MOTJIONIEHUS CBETA aTOMOM;

* pa3auM4aTh OCHOBHBIE NMPU3HAKY TIJIAHETAPHON MOJIEIN aTOMa, HYKJIOHHOM
MOJIEI aTOMHOTO SI/Ipa;

* IPUBOAWTL TIPUMEPHI TPOSIBJICHUSI B TIPUPOJEC M TMPAKTUUECKOTO
WCIIOJB30BaHUsl  PAJAMOAKTUBHOCTH, SIIEPHBIX M TEPMOSJECPHBIX  pEaKIui,
JIMHEWYATBIX CIIEKTPOB.

BulnyckHuk nonyyum 603M0o#CHOCHb HAYUUMbBCA!

* UCIIOJIb30BAaTh TMOJYYEHHbIE 3HAHUS B TOBCEJHEBHOM JKU3HH TIPU
oOpamieany ¢ TpuOOpaMu (CYETYMK HOHUZUPYIOIIUX YACTHUIl, JO3UMETp), IS
COXpaHEHUs] 370POBbS M COONIOACHUS HOPM DSKOJOTUYECKOTO TIOBEACHHUS B
OKpYXKaroLIEN Cpeie;

* COOTHOCHUTD DHEPTHIO CBSI3M aTOMHBIX siIep C 1eEKTOM MacCCHhI;



* IPUBOAUTH MPUMEPHI BIUSHUS PAJAUOAKTUBHBIX H3IYYEHUU Ha >KUBBIE
OpraHU3Mbl; IOHUMATh MPUHIUMN JACHCTBUSA TIO3UMETPA;

* IOHUMAaTh DKOJIOTUUECKHE poOJIEMBlI, BO3HHKAIOIIHE npu
WCIIOJIB30BaHUN aTOMHBIX JJIEKTPOCTAHIUM, W MYTH PEIICHHS AITUX IpoOJieM,
MEePCIEKTUBBI UCTOJIb30BaHUSI YIIPABISIEMOTO TEPMOSAEPHOIO CUHTE3A.

DJIeMEeHTbI ACTPOHOMUM
Buinycknuk nayuumcsi:

* pa3aM4aTh OCHOBHBIE MPU3HAKK CYTOYHOTO BpAIICHHS 3BE3NHOTO HEOa,
nerokeHus JIynsl, CoJiHIIA U TJIAHET OTHOCUTEIIBHO 3BE3;

* IOHUMATh PA3JIAYUSl MEKIY TEIUOLECHTPUUYECKONM M TEOLEHTPUUECKOU
CUCTEMaMM MUpa.

Buinycknuk noayuum 603MOMCHOCHb HAYYUMBCAL:

* yKa3blBaTh OOIME CBOWCTBA M OTJIMYMS IUTAHET 3E€MHOWM TPYIIbl U
IJIaHET-TUTaHToOB; Majblx Tea COJIHEYHOW CHCTEMbl M OOJBIIMX IUIAHET;
MI0JIH30BaThCS KapTOH 3BE3AHOTO Heba IMpH HAOIIOEHUIX 3BE3AHOTO HeOa;

* pa3M4aTh  OCHOBHBIC  XapaKTEpHCTUKH  3BE31  (pa3mep,  IIBET,
TeMriepaTypa), COOTHOCUTh IIBET 3BE3/IbI C €€ TEMITIePaTypPOi;

* pa3nuyaTh TUMOTE3bI O MPOUCXOKICHUN COJIHEUHON CUCTEMBI.

CucreMa OneHKH INIAHUPYEMBIX Pe3yabTAaTOB

ba30BbIll ypOBEHB TOCTUKEHNUN — YPOBEHB, KOTOPBIA IEMOHCTPUPYET
OCBOCHHUE YUYEOHBIX JEHCTBUI C OMIOPHON CUCTEMOM 3HAHUM B paMKax Juana3zoHa
(kpyra) BelIeTIEHHBIX 3a/1a4y. OBiaseHre 0a30BbIM YPOBHEM SIBIISIETCS
JIOCTATOYHBIM JIJ1s1 IPOJOJIKEHUSI 00YUEeHHS Ha CJIEIYIONIe CTYIIeHH 00pa30BaHus,
HO HE 10 MpoPHILHOMY HampaBIeHUIO. JJoCTHKEeHHIO 0a30BOTO YPOBHSI
COOTBETCTBYET OTMETKA «YJOBJIETBOPUTEIBHOY (MJIM OTMETKA «3», OTMETKA
«3auteHo»). [IpeBbimieHne 6a30BOro ypoBHs CBUAETEILCTBYET 00 YCBOSHUU
OIIOPHOM CHUCTEMBI 3HAHUN HA YPOBHE OCO3HAHHOT'O IIPOU3BOJIBHOIO OBJIAICHUS
y4eOHBIMU JEUCTBUSIMHU, a TAKXKE O KPYro3ope, UpoTe (MK U30UpaTeIbHOCTH)
UHTEPECOB:
I1oBBIIIEHHBIN YPOBEHD JOCTHKEHUS INIAHUPYEMBIX PE3YJIbTATOB, OLICHKA
«XOpoIIo» (OTMETKA «4»).
BBICOKMI ypOBEHB NJOCTHKEHUS IIJIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «OTINYHO
(otMeTKa «5»). [ToBbIILIEHHBIN U BHICOKUI YPOBHU AOCTUKEHUS OTIMYAIOTCS 110
MOJIHOTE OCBOCHHUSI IJITAHUPYEMBIX PE3YyJIbTAaTOB, YPOBHIO OBIAJCHUS yUEOHBIMU
JNEUCTBUSMH U CPOPMUPOBAHHOCTHIO HHTEPECOB K TAHHON MPEeIMETHON 00J1acTH.

[Ipu HanMuMK y y4ammxcs yCTOMUMBBIX HHTEPECOB K Y4eOHOMY MPEIMETY U
OCHOBATEJIbHOM MOATOTOBKH MO HEMY MOKHO BOBJIEKATh UX B IMIPOEKTHYIO
JEATENBHOCTD 110 MPEAMETY.

Jlns onmcaHus NOATOTOBKH YYalIuXcCsl, YPOBEHb JOCTHKEHUN KOTOPBIX

HIOKe 0a30BOT0, BBIACISAETCS IOHMKEHHBIH YPOBEHb IOCTHXKEHUI, OI[CHKA
«HEYJIOBJIETBOPUTEIIBHO» (OTMETKA «2»).

[ToHM>XeHHBIN YpOBEHBb JOCTH)KEHUN CBUETENLCTBYET 00 OTCYTCTBUU
CHUCTEMaTUYEeCKOM 6a30BOi MOATOTOBKH, O TOM, YTO 00YYaIOIIUMCS HE OCBOEHO
JlakKe U TIOJIOBUHBI TUIAHUPYEMBIX PE3yJIbTaTOB, KOTOPbIE OCBAMBAET OOJBIIMHCTBO



OOyYaroIIMXCs, 0 TOM, YTO UMEIOTCS 3HAYUTEIbHBIC TTPOOEIIBI B 3HAHUSX,
nanbHeiee o0yueHnue 3aTpyaHeHo. [Ipu 3ToM o0y4daronuiicss MOKET BBITIOJIHATD
OTJIeJIbHBIC 33/IaHUs MOBBIIIEHHOTO YpOBHs. JlaHHas Tpymnna o0y4yaromuxcs
TpeOyeT crenuaibHON TMarHOCTUKY 3aTPyIHEHUI B 00y4eHUr, TpoOesoB B
CUCTEME 3HAaHUW U OKa3aHUs 1eJIeHANPaBICHHON TOMOIIHU B JOCTUXKEHUU
0a30BOT0 YpOBHSI.
OrnucaHHBIN BBIIIE NOIXO0 PUMEHSETCS B XOJ€ Pa3JIMYHBIX MPOLEIYP

OLICHUBAHMSL: TEKYILIETO, TPOMEKYTOYHOTO U UTOTOBOTO.

[Tpu 3TOM 00s13aTETHLHBIME COCTABIISIOMUMH CHCTEMbBI HAKOTIJICHHOM OIEHKH
SABJISIIOTCS. MAaTE€pUATIbI:
* CTAPTOBOMW JIMATHOCTUKH;
* TEMAaTUYECKUX U UTOTOBBIX MPOBEPOYHBIX PAOOT MO BCEM yUEOHBIM
npeaMeTam;
* TBOPYECKUX pabOT, BKIIOYAs yueOHBIE UCCIICIOBAHUS U yU€OHBIE POCKTHI.

Pemenue o mocTmkeHnu (MM HE IOCTUKEHUH) TUIAHUPYEMBIX Pe3yJIbTaTOB
Wi 00 OCBOCHUHU (MJIM HE OCBOEHUH) YU4eOHOT0 MaTepralia MpUHUMAaeTCs Ha
OCHOBE PE3yJIbTaTOB BBIMOJIHEHUS 3a/laHuil 6a30BOT0 ypoBHA. Kpurepuit
JIOCTHKEHUSI/OCBOCHUSI Y4eOHOT0 MaTepuraa 3aJaéTcsl KaK BBIMIOJHEHUE HE MEHEe
50% 3amanwuii 6a30Boro ypoBHs win noxydeHue 50% oT MakcuMalibHOTO Oaia 3a
BBITIOJIHEHUE 3a/1aHUI 02a30BOTO YPOBHSI.



