PABOYAS ITPOI'PAMMA

PU3UKA

7 - 9 Kiaccol



Pabouast mporpamma no ¢usuke st 7 — 9 KiaccoB cocTaBieHa B cooTBeTcTBUM ¢ DenepanbHbIM 3akoHOM 00 oOpa3zoBanuu B Poccuiickoit denepanuu (mpukas
Ne 1577 ot 31.12.2015 r. MunuctepctBo O6pazoBanust u Hayku P®), TpeboBanusimu DenepalibHOTO TrOCYAapCTBEHHOTO 00pa30oBaTENILHOTO CTaHAapTa
cpenHero oOmiero o0pasoBaHMsl; TPEOOBAHUAM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0011e00pa3oBaTeNbHON MporpamMmbl (JIMYHOCTHBIM, METalpelIMETHbIM,
MPEIMETHBIM); OCHOBHBIMH ITOAXO0IaMHU K Pa3BUTHIO U ()OPMUPOBAHHUIO YHUBEPCATBHBIX YICOHBIX JCHCTBHIA.

Pabouast mporpamma 1o ydeOHomy npeamery «DPu3MKa» Kiacc COCTaBJIEHa Ha OCHOBE aBTOpckoi mporpammbl A.B. Ilepeimkuna, H.B. ®unonosuy, E.M.,
E.M. I'ytauk « Ilporpamma ocHoBHOTO 00111eT0 00pa3oBanus. Pusuka. 7-9 kmacce», Jpoda, 2013r.

Ha peanuszanuio qaHHON NporpamMmbl, COINIACHO Y4eOHOMY IUTaHY YUPEKIACHHs, OTBOJIUTCS 2 yaca B HeZlelto, 68 4acoB B TOJ.

Hcnonb3yemspiii yueOnuk: @usnka: yaeOHuk uist 7-9 xnacca / [lepeimkun A.B.— M.: «/lpoday, 2014 r.

Jlannast pabodasi mporpamMma COOTBETCTBYET 00pa30BaTEJIbHOMY MHUHHUMYMY COJIEpP’KaHUSI OCHOBHBIX OOpa3oBaTENbHBIX MPOrpaMM M TpeOOBaHUSAM K
YPOBHIO TOJATOTOBKHM OOY4YaIOUIMXCs, MO3BOJsIET paboTaTth 0e3 TMeperpy3ok B Kilacce C JEThbMH Pa3HOTO ypOBHsA oOydeHus W umHTepeca K ¢usmke. OnHa
M03BOJISIET C(HOPMUPOBATH Y O0YUAIOIINXCS OCHOBHOM IIKOJIBI JOCTATOYHO HIMPOKOE MpeAcTaBiIeHNE 0 GU3NUECKON KapTHHE MUpA.

Pabouas mporpamMmMa BBITIOJTHSIET JBE OCHOBHBIC (DYHKIIHU:
1. HndopmanmonHo-meToanueckas (yHKIIMS MO3BOJISET MOJYYUTh MPEACTABICHUE O IIENIAX, COJEpKaHuu, oOIIell cTpaTernu o0y4eHus, BOCIUTAHUS U
Pa3BUTHS YUAIIUXCS CPECTBAMU y4eOHOTO mpeamera (pu3nKa
2. OpraHuzaldOHHO-TUTAHUPYIOMIAs QYHKIMS MPeIyCMaTPUBAECT BbIIEICHUE ATAOB O0y4YEHHs, CTPYKTypUpOBaHUE Y4eOHOTro MaTepuasna, OnpeaeicHue
€ro KOJMYECTBCHHBIX M KAaYECTBEHHBIX XapaKTEPUCTHK HAa KAKIOM M3 ATAllOB, B TOM YHCJE JUIA COAEP)KATEIHHOT'O HAIOJIHEHUS MPOMEXYTOYHOU
aTTecTalluy y4alinuxcsl.
B ocnose nocmpoenus npoepammul nexcam npunyunsl: €TAHCTBA, TPEEMCTBEHHOCTH, BAPUATUBHOCTH, BBIJIEICHUS IOHATUHHOTO Apa, 1E€ATENbHOIO MOAX0Aa,
MPOEKTUPOBAHMS U CUCTEMHOCTH.

1.Ilnanupyemble pe3yabTaThl OCBOEHHUS] Y4eOHOI0 MpeaMeTa.

IIpenmeTHbIMu pe3yJbTaTamMu 00ydeHUs (pU3UKE B 7 KJIACCE SIBIISIFOTCS:

BBeaenue

Vyammiics Hay4IuTCs:

- IOHUMATh (PU3NYECKHE TEPMUHBI: TEJIO, BEIIECTBO, MAaTEPHUsI;

- MPOBOANTH HAOMIOACHUS (DU3HUECKUX SBICHUIA; U3MEPATh (U3NUYECKUE BETHUMHBI: PACCTOSHUE, TIPOMEXKYTOK BPEMEHHU, TEMIIEPaTypy;

- OTNIPEICIIATH IIEHY JACIICHHS IIKAIBI TPUOOpa C YIETOM MOTPEITHOCTH U3MEPEHNS,

- OCO3HATh POJIb YUEHBIX HAIIEH CTpaHbI B PA3BUTHUU COBPEMEHHOW (DM3MKHU M MX BKJIAJ B TEXHUYECKUH U COIMAIBHBIN MPOrpecc;

- HpI/IéMaM IIOUCKa U q)OpMy.]'II/IpOBKI/I J0Ka3aTCJIbCTB BBIABUHYTBIX TUIIOTE3 U TeOpeTI/IquKI/IX BbBIBOJIOB HA OCHOBE BMHHqueCKH yCTaHOBHeHHLIX CbaKTOB.

Vuawuiicsa nonyuum 603M04CHOCHb HAYYUNLCSL.

- UCIIOJIB30BATh 3HAHUA O (1)I/I3I/I'-IGCKI/IX SBJICHUSIX B HOBCC}IHGBHOP'I KU3HU I 06ecnequI/Is[ 6G3OHaCHOCTI/I HpI/I 06paHIGHI/II/I C an6opaMH U TCXHUYCCKUMHU
yCTPOMCTBaMHM, MJIsi COXPAHEHHUs 3[0POBbS M COOMIOJCHUS HOPM OKOJIOTMUYECKOTO TOBEAEHUS B OKPYXKAIOUIeH cpene; MPHUBOIUTH MPUMEPHI
HpaKTI/I‘—IeCKOFO HUCITIOJIB30BAHUSA 3HaHI/II\/II 0 (i)I/ISI/ILIeCKI/IX SABJICHUSAX U (1)I/I3I/I'-IGCKI/IX 3aKOHax.

IIepBoHayaJIbHBIC CBEICHHUS 0 CTPOCHUM BelIeCTBA




Yyammiics Hay4yuTCs:

- IOHUMATh U OOBICHATH (PU3UUECKUE SBICHUS: MU Dy3Hs, O0IbIIAs CAKUMAEMOCTh T'a30B, Majiasi CAKUMAEMOCTD KUKOCTEH U TBEP/BIX TE,

- II0JIb30BAThCS IKCIIEPUMEHTATBHBIMU METOJAMHU UCCIIEA0BAHMS IIPH ONIPEACIICHUH Pa3MEPOB MaJIbIX TEIl;

- IOHUMATh MPUYUHBI OPOYHOBCKOTO JBUKEHUSI, CMAYMBAHUS M HECMAUMBAHU TEJI; PA3IMUUsl B MOJIEKYJISIPHOM CTPOCHHUH TBEPABIX TEJl, )KUIKOCTEH U ra3os;
- nonb3oBatbea CH 1 nepeBoaUTh eIMHUIBI U3MEPEHUST PU3NYECKUX BETUUMH B KPATHBIE U JI0JIbHbBIC €IUHUIIBI.

Yuawuiicsa nonyuum 6o3moorcnocme Hayuumoca:

- HCII0JIb30BATh IOJIyU€HHbIE 3HAHUSI B IOBCEAHEBHOM KU3HU (OBIT, IKOJIOTHS, OXPaHa OKPYXKAIOIIEH Cpelibl).

- pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PU3UYECKIX 3aKOHOB, IOHUMATh BCEOOIINIA XapakTep PyHIaMEHTATbHBIX (PU3UYECKUX 3aKOHOB U OTPAHUYCHHOCTH
WCII0JIb30BAaHUS YACTHBIX 3aKOHOB.

B3aumopaeiictBus Te

Yyamuiics Hay4yuTCs:

- IOHUMATh U OOBICHATH (PU3UUYECKHUE SBJICHUS: MEXAaHHUECKOE JIBI)KEHHUE, PABHOMEPHOE U HEPAaBHOMEPHOE IBUKEHUE, HHEPIUS, BCEMUPHOE TATOTECHHE;

- U3MEPATH CKOPOCTh, MACCy, CUITY, BEC, CUITy TPEHUS CKOJIBLKEHHUS, CUITY TPEHUS KaueHUs, 00beM, TUIOTHOCTH Tella, PaBHOACHCTBYIOUIYIO IBYX CHUII,
JEHCTBYIOLIMX Ha TEJIO ¥ HAMPABJICHHBIX B OJIHY M B TIPOTHUBOIIOJIOKHBIE CTOPOHBI;

- UCIOJIb30BaTh 3KCIEPUMEHTAIbHBIE METOAbI UCCIEAOBAHUS 3aBUCUMOCTH: IPOMJEHHOT0 IyTU OT BPEMEHU, YIJIMHEHUS MIPY>KUHBI OT MPUII0KEHHON CUJIBL,
CHJIBI TSKECTH TeJia OT €r0 MACChl, CUJIbI TPEHUS CKOJIBXKEHUS OT TUIOMIAAN COTPUKOCHOBEHHUSI TE€J M CHJIBI, IPHKUMAIOIICH TEJIO K TOBEPXHOCTH
(HOpMaJIBLHOTO JABJICHUS);

- IOHUMATh CMBICII OCHOBHBIX (DM3MUECKHUX 3aKOHOB: 3aKOH BcemupHOTO TSTOTEHUS, 3aK0H [ yKa;

- BBIMIOJIHATH PACUYETHI IPU HAXOXKACHUU: CKOPOCTH (CpeiHel CKOPOCTH ), TyTH, BPEMEHHU, CHIIbI TSDKECTH, Beca Tella, TUIOTHOCTH Tella, 00beMa, MacChl, CUJIbI
YIPYTOCTH, PABHOJACHCTBYIOIIEH ABYX CUJI, HAIIPABJIECHHBIX IO OJHOW MPSIMOI;

- HaXOJUTh CBI3b MEXIY PU3NYECKUMU BEIUYNHAMHU: CUIION TSHXKECTH U MACCOU TeJa, CKOPOCTH CO BPEMEHEM U IMyTeM, INIOTHOCTH TeJla C €0 MacCoi 1
00BbEMOM, CUJION TSHKECTH U BECOM TEJIa;

- TIEPEeBOJUTH (PU3NUYECKUE BEIMYMHBI U3 HecucTeMHbIX B CU 1 Ha060poT.

Yuawuica nonyuum 603MONCHOCHb HAVYUMbCA.

- IOHUMATh NPUHIUIBI ACWCTBUS TUHAMOMETPA, BECOB, BCTPEUAIOIINUXCS B IOBCETHEBHOM KU3HU, U CIIOCOOOB 0OecmeueHus: 6€30MacHOCTH MPH UX
WCIIOJIb30BaHUH;

- HCIIOJIb30BATh MOJIyYeHHBIE 3HAHUSI B TIOBCEAHEBHOMN XHU3HU (OBIT, DKOJIOTHS, OXPaHa OKPYKAIOIIEH CPeIbl);
- pa3nuyaTh TPAHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh BCEOOIINN XapakTep PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB  OTPAHUYEHHOCTH
MCIOJIb30BaHUS YACTHBIX 3aKOHOB.

JdaBJjieHre TBepAbIX TeJl, )KUAKOCTEH U ra3oB

Yyamuiics HayuyuTCs:

- IOHUMATh U OOBICHATH (PU3UUYECKHE SBJICHUS: aTMOC(PEPHOE JaBICHUE, TaBICHHE Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TIJIaBaHUE TEJ, BO3IyXOIUIaBaHHE,
PacToIOKEHUE YPOBHS KUAKOCTEH B COOOIAIOIIUXCS COCYaX, CYIIECTBOBAHHIE BO3IYITHOW 000JI0YKH 3eMITH, CIIOCOOBI YBETHUEHHUS U YMEHBIIICHUS
TTABJICHUS,

- U3MepATh: aTMocepHOoe TaBJIeHHE, JaBJICHNE )KUIKOCTH U ra3a Ha IHO M CTEHKU COCy/a, CHITYy ApXuMena;

- IOJTL30BATHCS DKCIEPUMEHTATHHBIMHI METOJIAMHU UCCIIEOBAHMS 3aBUCUMOCTH: CHJIBI ApXHUMea OT 00beMa BEITECHEHHOU TE€JIOM BOJIBI, YCIIOBUH TIJIaBAHUS
TEJ B KUAKOCTH OT JEHUCTBUS CUJIbI TSDKECTH U CUITbI ApXHUMeENa;




- BBIMIOJIHATH PACUEThI JJIsl HAXOKICHUS: TaBJIICHUS, JaBJICHUS )KUIKOCTH HAa THO U CTEHKH COCYJa, CUIIbl ApXHMEa B COOTBETCTBUHU C MOCTABICHHOM 3aa4eil
Ha OCHOBAaHUH KCIIOJIH30BAHUS 3aKOHOB (DU3HKHU.

Yuawutics noayuum 603M04CHOCHb HAVYUMBbCA:

- HCIIOJIB30BATh 3HAHUS O PUNYCCKUX SIBICHUSIX B MOBCEIHEBHOM XKU3HU ISl 0OecTieueHus: 6€30MacHOCTH MPH OOpaICHUH ¢ IPUOOpaMU M TEXHUYECKUMHU
YCTPOWCTBAMH, JIJIsi COXPAHEHUS 3JI0POBBS U COOJIIOICHUSI HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPYIKAIOIIEH Cpejie; MPUBOIUTD MPUMEPHI MPAKTHYSCKOTO
WCIIOJIb30BAaHUS 3HAHUHU O (PU3MUECKUX SIBICHUSAX U (PU3UYECKHUX 3aKOHAX.

PaGora u MmomHOCTb. JHEprus

Yyanuiicsi Hay4duTcs:

- IOHUMATh U OOBICHATH (PU3UUECCKUE SBJICHUS: PABHOBECHE TEJI, IPEBPAIICHUE OJHOTO BUA SHEPTHH B APYTOM;

- I3MEPATH: MEXaHUUYECKYIO pabOoTy, MOIITHOCTH, 1iedo cuibl, KI1][, moTeHnaapHy0 U KHHETUYECKYIO SHEPTHIO;

- MI0JIb30BAThCS SKCIIEPUMEHTAIbHBIMU METOJIJAMH MCCJIE0BAaHUS MPU ONPEIECTCHUN COOTHOILLICHHS CUJI U TUIeY, JIJIi PABHOBECHS pblyara;

- IOHUMATh CMBICTI OCHOBHOT'O (DPM3UYECKOT0 3aKOHA: 3aKOHA COXPAHECHHS YHEPTHUU;

- BBITIOJIHATH PACUETHI AJI HAXOXKICHUS: MEXaHUUECKOM paboThl, MOIIIHOCTH, YCIIOBUS paBHOBECHS CHII Ha pbrdare, MoMeHTa cuibl, KI1/I, kuneTnueckoil u
ITOTEHIMAJIbHON SHEPIUH.

Vyawutics nonyyum 603M04CHOCHb HAVYUNLCA:

- HCIIOJIB30BATh 3HAHUS O PU3NICCKUX SIBICHUSIX B IMOBCEIHEBHOM KU3HU ISl 0OeCTIeueHUs1 O€30IMaCHOCTH MPH OOPANICHUH ¢ TPHOOPaMU U TEXHUICCKIMH
yCTPOMCTBAMHU, AJI1 COXPAHEHUS 310POBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKPY KaIOIIEl cpesie; MPUBOAUTH TPUMEPHI MPAKTHYECKOTO
WCIIOJIb30BAaHUS 3HAHUH O (PU3HUECKUX SIBICHUSAX M (PU3UYIECKHUX 3aKOHAX.

JINYHOCTHBIMM pe3ybTaTaMu 00ydeHHs PU3UKE B OCHOBHOM LIKOJIE ABISIOTCSA:

L4 Cq)OpMI/IpOBaHHOCTB IMO3HABATCIIbHBIX UHTCPECOB HA OCHOBC Pa3BUTHUA MHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEH yqaluuxcs;

e yOeX/IEeHHOCTh B BO3MOXHOCTH IO3HAaHUS NPUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOI'O MCIIOJIb30BAaHUsS JOCTHXKEHMH HAayKH W TEXHOJIOTUH IS
JaJIbHENIIET0 pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA, YBaXKEHHE K TBOPLIAM HAayKH M TEXHHUKH, OTHOLIEHHE K (PU3UKE KaK 3JEMEHTY 00IleyesIoBedeCKOM
KYJIbTYpHI;

® CaMOCTOSTEIbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUN U MPAKTUUECKUX YMEHUM;
® TOTOBHOCTH K BbIOOPY ’KH3HEHHOI'O IIyTH B COOTBETCTBUH C COOCTBEHHBIMHM HHTEPECAMU U BO3MOKHOCTSIMH;
e MOTHBaLUs 00pa30BaTEIbHOMN EATEILHOCTH IIKOJILHUKOB HA OCHOBE JJUYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1a;

e (dopMUpOBaHHE EHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITUI U U300peTeHU, pe3yabTaTaM 00y4eHHs.

MeTtanpeaMeTHbIMM pe3yJibTaTaMu 00yueHus (PU3UKE B OCHOBHOM IIKOJIE SIBJISIFOTCSI:



OBJIaICHHUEC HABBbIKAMH CaMOCTOATCIILHOI'O an06peTeHI/151 HOBBIX 3HaHI/II>'I, opraHu3anvun y‘-IG6HOﬁ ACATCIIBHOCTH, ITOCTAHOBKH ueneﬁ, IJIaHUPOBAH M4,
CaMOKOHTPOJIA U OUCHKH PE3YJIbTaTOB CBOUX HeﬁCTBHﬁ, YMCHUA NMPEABUACTE PE3YIILTATEI CBOUX HeﬁCTBHﬁ;

IIOHUMaHHUE PA3IUUUN MEXJy UCXOIHBIMU (paKTaMH M THIIOTE€3aMU JUIsl UX OOBSICHEHUS, TEOPETUYECKHMHU MOJAEISIMHM U peabHbIMU OOBEKTaMH,
OBJIA/ICHUE YHUBEPCAIbHBIMH y4eOHBIMU JIEHCTBHSIMU HA TMPUMeEpax TUIOTe3 IS OOBSICHEHHS M3BECTHBIX (PAaKTOB M IKCIIEPHUMEHTAILHOW MPOBEPKU
BBIJIBUTAEMBIX TUTIOTE3, pa3pabOTKH TEOPETUYECKUX MOJAETICH MPOIIECCOB UITH SBIICHHIA;

dbopMUpOBaHHE YMEHUH BOCIHPHHHMATH, TepepadaThiBaTh M MPEABABIAT, WH(POPMAIMIO B CIOBECHOH, OOpa3HOW, CHMBOJMYECKOH Qopmax,
aHAJM3UPOBaTh W TepepadaThIBaTh IMONYYCHHYIO WH(POPMAIMIO B COOTBETCTBUHU C ITOCTABJICHHBIMU 3aJ]auaMH, BBIICISATH OCHOBHOE COJCpKaHUE
MIPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha MOCTABJIICHHBIE BOIIPOCHI U U3JIaraTh €ro;

an06peTeHHe OIIbITa CaMOCTOSATCIIBHOI'O IIOMCKA, aHallu3a H 0T60pa I/IH(bopMaHI/II/I C HCIIOJB30BAHUEM Pa3JIMYHBIX HWCTOYHHUKOB MW HOBBIX
I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOT UM AJIg PCIICHU IO3HABATCIIbHBIX 3a/1a4,

pPasBUTHUC MOHOJIOTMYECKOH 1 ZII/I&JIOFHHGCKOﬁ peur, YMCHUA BbIpaXXaTb CBOWU MBICIIU U CIIOCOOHOCTH BBICITYIIMBATb C06€CCIIHI/IKa, IMOHUMATh €ro TOUYKY
3pCHUA, IPHU3HABATh IIPABO APYIOoro 4€JIOBEKa Ha MHOC MHCHUC,

OCBOCHHC ITPUCMOB ﬂeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYyalluAX, OBJIAACHHUC S3BPUCTUYCCKUMU MCTOAAMHU PCUICHU A HpO6J’I€M;

(dopMHpoBaHUE YMEHUH PadOTaTh B TPYIIE C BBHIMOJHCHHEM PA3JIMYHBIX COIHUAIBHBIX POJICH, NMPEACTABISITh M OTCTAMBATh CBOM B3IJISAIbI, BECTH
JTMCKYCCHIO.

B pe3yabrarte udyueHus pU3NKH YYeHHK 8 Kiacca T0JIKeH:

3namo/nonumamo:

- CMBICI IOHATHI: PU3UUECKOe sBIICHNE, ((PU3UIECKUN 3aKOH, B3aUMO/ICHCTBUE, DIEKTPUIECKOE MOJIE, MATHUTHOE TI0JIE, aTOM;

- Cwmblc (pU3MUECKUX BEIMYUH: BHYTPEHHSS SQHEPT UL, TEMIIEPATypa, KOJIMYECTBO TEIUIOTHI, BIaKHOCTh BO3/lyXa, 3JEKTPUUECKUU 3apsij, cuia

SJICKTPHUYCCKOI'0 TOKA, SJICKTPHUYCCKOC HAIIPAKCHUC, DJICKTPUUCCKOC COIIPOTUBJICHUC, pa60Ta U MOIIHOCTB 3JICKTPUYCCKOT'O TOKA, Q)OKYCHOC PaCCTOSAHUEC

JINH3HI,

- CmbIca pU3NYECKUX 3aKOHOB: COXPAHEHHUS SHEPTUH B TEIJIOBBIX MPOIIECCaX, COXPAHEHHMSI dJIEKTpUUECKOro 3apsiaa, Oma Juis yyacTka uenu, Jxoyns —

Jlenna,

HpﬂMOHHHeﬁHOF O PaClpOCTpaHCHHUA CBETA, OTPAKCHUSA U IIPCIIOMIICHU CBCTA,

Ymemo:



OnwuceIBaTh U OOBIACHATH (PU3MUECKUE SBICHHS: TEIUIONPOBOAHOCTD, KOHBEKIIHIO, U3TY4YCHUE, UCTIApEHHE, KOHICHCALINIO, KUTICHUE , TUTaBJICHHE,
KPHUCTaJUTU3AIUIO, AICKTPU3AIIHIO, B3aUMOJICHCTBHE SJIEKTPUICCKHUX 3apsI0B, B3aUMOJICHCTBUE MArHUTOB, JICHCTBHE MAarHUTHOTO ITOJISl HA TPOBOJIHUK C TOKOM,
TEIJIOBOE JACHCTBUE TOKA, OTPAKECHUE/ IPEIIOMIICHUE CBETA;

Hcmons3oBaTh q)HBH‘leCKI/IC HpI/I60pBI N U3MEPUTCIIbHBIC HHCTPYMCHTBI JJIs1 H3MECPCHUA (bI/ISI/I‘IeCKI/IX BCJIIMYHH: TEMIICPATYPhI, BJIAXKHOCTU BO3/1yXa, CHUJIbI
TOKa, HAIIPSPKCHU A, COITPOTUBJICHUA, pa6OTBI 1 MOUIHOCTH JJICKTPHUYICCKOI'O TOKA;

HpeI[CTaBJ'IHTB PE3YIBTATHI PI3MCpCHHfI B BUJC T3.6J'II/II_[, Fpa(i)I/IKOB W BBIABIISTH HA TOH OCHOBE OMIIMPHUYCCKUEC 3aBUCUMOCTU: TEMIICPATYPhI OCTBIBaIOHIeﬁ
BOABI OT BpCMCHHU, CUJIbI TOKA OT HAIIPAKCHHUA HAa YUACTKE LCIIH, yIJia OTPaXCHUA OT yTIJia MMaACHUA, yIjia NPCIOMIICHUA OT yIJjia IaJACHUSA,

BeoipaxkaTp pe3yabTaThl U3MEpPEHUN U pacyeToB B eAuHUIaX MexayHapoaHoii cuctemsl CH;
[TprBOANTE MPUMEPHI IPAKTUYECKOTO MCII0JIb30BaHUS (PU3UYECKUX 3HAHUN O TEIIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUSX;

Pemate 3agaun Ha IIPUMCHCHHUEC (1)I/I3I/I‘I€CKI/IX 3aKOHOB: COXpPaHCHH SHCPIrur B TCIUIOBBIX NpoHeCCax, COXpAaHCHUA JJICKTPUICCKOI'O 3apAaa, Owma JUIA
y4acCTKa LI, I[)KOYJ'IH — HeHua, HpﬂMOHHHeﬁHOFO pacpoCTpaHCHUA U ITPCIOMIICHUA CBCTA,

OcymiecTBIATh CaMOCTOSATENBHBIA TOUCK HHPOPMAIIMU €CTECTBEHHOHAYYHOTO COJIEPYKAHMS C MCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB HH(OpMAIH (
y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO — MOMYJISIPHBIX W3/IaHHA, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa), ee 00pabOTKY U MPEICTaBICHIE B
pa3nuuHbIX (hopMax ( CIOBECHO, C MOMOILBIO PUCYHKOB U Mpe3eHTalNi);

Ncnonb3oBath NproOpeTeHHbIE 3HAHNS U YMEHHUS B TPAKTUUECKOMN AESITEIbHOCTU U MIOBCEHEBHON KHU3HU AJIs1 o0ecrieueHrs 0€30MacHOCTH B IIpoLecce

KHU3HCACATCIIbHOCTH.
JINYHOCTHBIE Pe3yJIbTATHI:

- q)OpMI/IpOBaHI/Ie MMO3HAaBATCJIbHBIX HHTCPECOB, NMHTCIUICKTYAJIbHBIX 1 TBOPYCCKUX CII0COOHOCTEH yuamuxcs,

- yOeXJIeHHOCTh B BO3MOKHOCTH IO3HAHMSI TPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOI'O MCIIOJIb30BAaHUS JOCTH)KEHUI HayKH U TEXHOJIOTHH JJIs JaibHeero
Pa3BUTHS YEJIOBEUYECKOIO OOIIECTBA, YBaXKEHHE K TBOPIIAM HayKH, OTHOIIEHHE K (PU3UKE KaK K 3JIEMEHTY O0IIeUeI0BEYECKON KYIbTYpPhI;

- CaMOCTOATCIIBHOCTE B HpI/I06pCTeHI/II/I HOBBIX 3HAHUH U MMPaKTUICCKUX YMCHHﬁ;
- MOTHUBaluA 06pa30BaTeHBHOﬁ ACATCIIbHOCTHU IIKOJBbHUKOB HAa OCHOBC JINYHOCTHO OPUCHTUPOBAHHOTO IMOAX0AA,

- (hopMupoOBaHHE [IEHHOCTHBIX OTHOLICHUN K APYT IPYTY, YUUTEINI0, aBTOPAM OTKPBITUI M N300peTeHuil, pe3ynbraTamM 00ydeHus.



MeTanpeameTHble pe3yJibTaThI:

- OBJIaZJICHUEC HaBBIKaAMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHI/II71, OpraHu3annuunu yqe6H0171 JACATCIBbHOCTHU, ITIOCTAHOBKU ueneﬁ, IJIAaHWUPOBAH M,
CaAMOKOHTPOJIA U OLUCHKHU PE3YJIbTATOB CBOCH ACATCIBHOCTH, YMCHHUAMU NPCABUACTD BO3MOKHBIC PE3YJIbTAThI CBOUX I[CﬁCTBHﬁ;

- IOHUMAaHUC paSJII/I‘-II/Iﬁ MCKAY UCXOJHBIMU q)aKTaMI/I U THUIIOTE3aMM OJIA UX O6’b$ICHeHI/ISI, TCOPCTUUICCKUMU MOACIIAMU U pCaJIbHBIMHU OGLGKTaMI/I, OBJIAACHUC
YHHUBEpPCaJIbHBIMU Y4€OHBIMU ACHCTBUSIMH Ha IPUMEpaX TUIOTE3 JIJIsl OObSICHEHUS N3BECTHBIX (DAKTOB U SKCIEPUMEHTAIBHOMN MPOBEPKH BBIIBUTAEMbIX
TUIOTE3; pa3paboTKU TEOPETUUECKUX MOJIENICH TIPOIIECCOB WIIH SIBIICHUN;

- IPUOOPETEHUE ONBITA CAMOCTOATEIBHOTO MOMCKA, aHATN3a U 0TO0pa MH(OPMAIIHH C HCIIOJIF30BAHHEM PA3TUYHBIX HCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX
TEXHOJIOTUH JIIsl pelIeHUs [TOCTABJICHHBIX 3aj1ay;

- opmupoBaHUEe yMEHUI BOCIIPUHUMATD, TTepepadaThIBATh U MPEABIBIATE HH(OPMAIIUIO B CIIOBECHOM, 00pa3HOI, CHMBOIMUYECKOM (popMax, aHAIMU3UPOBATh U
nepepadbaTbIBaTh MOJYYEHHYI0O MH(OPMALIKIO B COOTBETCTBUHU C TIOCTABICHHBIMU 33aJ]a4aMU, BBIICSITH OCHOBHOE COJIEp>KaHUE MPOUYUTAHHOTO TEKCTa,
HAaXOJUTh B HEM OTBETHI HA IMOCTABJIEHHBIE BOIIPOCHI M U3JIaraTh €ro;

- Pa3BUTHE MOHOJIOTUYECKOH U AMATOrHYECKON PEeUH , YMEHHS BBIPAKAaTh CBOU MBICIIU M CITOCOOHOCTH BBICTYIINBATH COOECEIHUKA, IOHUMATh €T0 TOUKY
3peHus, IPU3HaBATh [IPABO APYroro 4yejaoBeKa Ha NHOE MHEHUE;

- OCBOCHHUC IIPUCMOB JIENCTBUI B HECTAHAAPTHBIX CUTYyallUAX, OBJIAACHUC S9BPUCTUUCCKUMU METOJaMU PCIICHUA HpO6J’I€M;

- popMupoBanre ymeHu# paboTaTh B TPYIIIE C BBIMOJHEHUEM PA3IMYHBIX COITUATBHBIX POJIEH, IPEICTABIIATh U OTCTAWBATh CBOU B3TJISIbI U YOCKICHUS, BECTH
JUCKYCCHUIO

IIpeameTHbIe pe3yJibTAThI:

- 3HaHH O MPUPOJIE BAKHEUITUX (PU3HMUECKUX SBICHHUM OKPYXKAIOIIET0 MUpa M IIOHUMaHUE CMbICNa (PU3HMUECKUX 3aKOHOB, PACKPHIBAIOIIUX CBSI3b U3YUECHHBIX
SIBIICHHI,

- YMEHUS TOJIb30BATHCS METOJIaMH HayYHOT'O UCCIIEI0BaHMS SIBJICHUN TPUPOIbI, TPOBOIUTH HAOIIOICHNS, TNIAHUPOBAThH U BBHITIOIHSITH SKCIIEPUMEHTHI,
00pabaTbIBaTh pe3ynbTaThl U3MEPEHUH, IPEACTABIATH PE3YIbTaThl U3MEPEHUHN C MOMOIIBIO TabHIL, TpapUKOB U GOPMYII, OOHAPYKUBATh 3aBUCUMOCTH MEXTY
(bu3NYECKUMU SBICHUSIMH, OOBACHATH OJy4YEeHHBIE PE3YIbTAThl U JI€JaTh BHIBO/IbI, OLIEHUBATh TPAHUIIbI IOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHHUII;

- YMEHHS IPUMEHSATh TEOPETUUECKHE 3HaHUS 10 (pU3MKe Ha MPaKTUKE, peliaTh GU3NYECKUE 3aa4u Ha IPUMEHEHHE MTOJTyY€HHbIX 3HAHUH;

- YMeHUs 1 HaBBIKU MPUMEHSATH NOJTYYEHHBIE 3HAHUS [T OOBSICHEHUS IPUHIIUITOB JISHCTBUS BaXKHEHIIINX TEXHUYECKUX YCTPOMCTB, pEIIeHUs MPaAKTHUECKUX
3a/1a4 NOBCEAHEBHOM )KU3HHU, PAlMOHAIIBHOTO ITPUPOIOTIOIb30BaHUS M OXPaHbl OKPYKAFOIIEH Cpebl;



- (hopMupoBaHue yOSKIECHHS B 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SIBJIEHUI NPUPOJIbl, B 00BEKTUBHOCTU HAYYHOT'O 3HAHUS, BBICOKOH 1IEHHOCTH HAayKH B
Pa3BUTUU MaTEPUAIBHON U JyXOBHOM KYJIBTYPBI JIOJEH;

- Pa3BUTUEC TCOPECTUUCCKOT'O MBIINIJICHUA HAa OCHOBE (bOpMI/IpOBaHI/IH YCTaHaBJINBATb (baKTBI, pa3in4aTrb IPUYKUHBLI U CIIECACTBUA, CTPOUTH MOJCIIN U BBIABUI'aTh
TUnoOTE3bl, BBIBOAUTH U3 SKCIICPHUMCHTAJIbHBIX q)aKTOB N TCOPCTUICCKHUX MOI[GJIG?I (bHSH‘IeCKI/Ie 3aKOHBI,

- KOMMYHHMKAaTUBHbIE YMEHUSA JOKJIAABIBATE O PE3YyIbTaTaX CBOETO UCCIECIOBAHU, Y4aCTBOBATh B JUCKYCCUU, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI,
UCIOJIb30BATh CIPABOYHYIO JIUTEPATYPY U IPYrHe UCTOUHUKUA UHPOPMALIUH.

B pe3yJabTaTe N3y4CHHUS (l)I/ISI/IKI/I YY€HHUK 9 kyacca JOJIZKEH 3HATDh.

Mexannueckue siBJJeHUs
BoinmyckHuK HayduTCs:

¢ pacCliO3HaBaTb MCXAHUYCCKUC SBJICHUSA U OOBSACHATH HAa OCHOBE HMCIOIIIUXCA 3HAaHWH OCHOBHEIC CBOMCTBA HJIH YCJIOBHUA MPOTCKAHUA 3THUX SIBJICHUM:
PaBHOMCEPHOC U PABHOYCKOPCHHOC HpHMOHHHCﬁHOC JABHMIXKXCHUC, CBO60,I[HO€ nmaacHue Tej, HEBECOMOCTb, PABHOMCPHOC ABUKCHUEC 11O OKPYXKXHOCTH, MHEPLUS,
B3aHMOJICHCTBHE TCJI, IIEpeaadya MaBJICHUA TBépZII)IMI/I TCI1aMH1, JXKHAKOCTAMH MU ra3aMi, aTMOCCpepHOC AaBJICHUC, IJIaBaHUC TCJI, PAaBHOBCCUC TBépI[I)IX TCI,
KosiebaTeIbHOE JABUXKCHHUEC, pE30HAHC, BOJIHOBOC IBUKCHUC,

* ONUCHIBATh M3YUYEHHbIE CBOMCTBA TEJI U MEXaHUYECKUE SBJICHUS, UCTIOIb3Ys PU3NUYECKUE BEIMUUHBIL: yTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, INIOTHOCTh
BELIEeCTBa, CUJIa, JaBICHUE, UMIYJIbC TeIa, KHHETUUECKas SYHEprus, IOTEHINaIbHAs YJHEPIHsl, MeXxaHHueckas paboTa, MexaHuueckas MomHocTb, KIIJ[ mpocToro
MeXaHHM3Ma, CUJIa TPEHUs, aMIUTUTY/a, IEPUOJ U YacToTa KoJeOaHW, IJIMHA BOJIHBI U CKOPOCTh €€ pacipOCTpaHEHUS; IPU ONUCAHUH MPAaBHIBHO TPAKTOBATh
(u3NYeCKU CMBICI UCIOJIB3YEMBIX BEJIMUMH, UX 0003HAUEHUS U €MHMIIBI U3MEPEHUS], HAXOAUTh (DOPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C
OPYTUMU BETUYMHAMU;

* AHaJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SBJICHUS U MPOLIECCHI, UCIONIb3Yys (PU3MUYECKUE 3aKOHbBI U MPUHIUIBL 3aKOH COXPaHEHMs SHEPTuH, 3aKOH
BCEMHMPHOI'O TATOTEHHUs, paBHOJAeHcTBYIomas cwia, I, II u Il 3axonsl HeroTOHA, 3aKOH COXpaHEeHMs UMITYJIbCa, 3aKOH I'yka, 3akoH Ilackans, 3akoH Apxumena;
IIPU 3TOM pa3InyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHHUE;

¢ pa3jin4aTb OCHOBHBLIC IIPU3HAKH U3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJEJIeH: MaTcpHraJibHad TOYKaA, HHCpHUHUAJIbHAA CUCTCMaA OTC‘-IéTa;

* pemarth 3a/la4M, UCIOJNIb3ys (PU3MUecKHe 3aKOHbI (3aKOH COXPAHEHUS PHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHUA, MPUHLHUI cynepno3unuu cui, 1, 11 u I
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumesna) u GopMyibl, CBSI3bIBalOIINE (HU3MUECKUE BETUUYUHBI (YT,
CKOpPOCTb, YCKOpPEHHE, Macca Tejla, INIOTHOCTh BEIEeCTBa, CUJIa, JaBJIeHUE, UMIYJIbC Tella, KHHETUYECKas dHEPTHUs, MOTEHIMAlbHas HEpPIus, MeXaHudyeckas
pabora, mexanuueckas mouiHocTh, KIIJ[ mpoctoro mexanusma, cuia TPEHMsI CKOJIbKEHUS, aMIUIMTYAA, MEpUOJ] M YacToTa KojeOaHuM, JUIMHA BOJIHBI U



CKOpOCTh €€ pacnpOCTPaHEHMs): Ha OCHOBE aHAIM3a YCIOBMS 3a/aud BBIACIATH (PU3MUECKUE BEIUYMHBI U (HOpMYJbl, HEOOXOAUMBIE Ul €€ pelIeHUs, U
IIPOBOJIUTH PACYETBHI.

Bbll’lyCKHMK noOJIyyum 603MOINCHOCMb HAYYUMbCAL.!

* ICIIOJIb30BAaTh 3HAHHMS O MEXAaHMYECKUX SIBJICHUSAX B TOBCEAHEBHOM KM3HM sl obecriedeHus O€30MacHOCTH IMpH OOpalleHHd ¢ IpubopaMu |
TEXHUYECKHMHU YCTPOHCTBAMU, IS COXPAHEHHS 3/10POBbS M COOJIIOIEHHS] HOPM 3KOJOIMYECKOT0 TIOBEICHUS B OKpY KaIOIIEH cpeae;

¢ IpUBOJUTL HNPUMCPBI MPAKTUYCCKOTO HCHOJIB30BAHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUM O MEXAQHMYECKHX SBJICHHSIX H (bHSI/I‘IeCKI/IX 3aKOHax; HCIIOJIb30BaHUA
BO300HOBJ/ISIEMBIX HCTOYHHKOB OHEPIHUH; SKOJOTHYECKUX HOCJ'IG,Z[CTBPIIZ HCCIEA0BAHNA KOCMHUYCCKOI'0 IIPpOCTPaHCTBA,

* pa3nuyaTth TPAaHUIBl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, TOHHUMATh BceoOImMH xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHUYECKON 3HEpruu, 3aKOH COXPAHEHHUS MMILYJIbCA, 3aKOH BCEMHUPHOI'O TATOTEHUS) U OIPaHUYEHHOCTb MCIOJb30BAaHUS YACTHBIX 3aKOHOB (3akoH I'yka,
3aKOH Apxumena u Jip.);

® HpI/IéMaM IIOHUCKa U q)OpMy.]'II/IpOBKI/I A0Ka3aTCJIbCTB BBIJIBUHYTBIX THIIOTE3 U TCOPETHYCCKUX BBIBOAOB HA OCHOBC SMIIMPUYCCKH YCTAHOBJICHHBIX (I)aKTOB;

* HAXOJUTh aJCKBATHYIO MPEAJIOKEHHON 3amade (PU3NYECKyI0 MOJENb, pa3pemiarh MpoOJeMy Ha OCHOBE HMEIONIMXCS 3HAHUM 10 MEXaHUKE C
HCIOJIb30BAHUEM MAaTEMAaTUYECKOI'0 ariapara, OLeHUBATh PEAbHOCTb MOJIY4YE€HHOr0 3HaYeHUsl (PU3NUYECKOI BETMUMHBI.

TenJioBble sIBJICHUA
BrinmyckHuK Haydures:

¢ pacCrio3HaBaThb TCIUIOBBIC ABJICHUA U O0OBSCHATH Ha OCHOBE HMEIOIINXCS 3HAaHUM OCHOBHBIE CBOMCTBA HUJIN YCJIOBUA NMMPOTCKAHUSA 3THUX SIBIICHUI: I[I/Iq)q)y3l/l${,
n3MeHeHHue o0béMa Tell IIpu HArp€BaHUU (OXJ'Ia)K,Z[eHI/II/I), OoJbIIast CHKMMAeMOCTh ra3oB, Majasa CXKHMaC€MOCTb JKUIKOCTEH H TBépI[LIX TCJI, TCIIJIOBOC
PaBHOBECUC, UCITAPCHUE, KOHACHCALIUA, IIJIABJICHUC, KpHUCTAJIJIM3alWs, KUIICHUC, BJIAXKHOCTE BO3AyXa, Pa3JIMYHbIC CII0COOBI TCIUIonCpEaAavn,

* OMMCHIBaTh M3YYEHHBIE CBOMCTBAa TN W TEIUIOBBIC SBJICHUS, HCHONb3YysA (PM3MYECKHE BEIMYMHBL: KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus,
TeMmIeparypa, yJaelbHas TeIIOEMKOCTh BEIeCTBa, yJelbHas TEIUIOTa IUIaBJICHUS U NMapooOpa3oBaHMs, yJelbHas TEIJIoTa CrOpaHUs TOIUIMBA, KO3 UIIUEHT
MOJIE3HOTO JIEMCTBUS TEIJIOBOTO ABUraTENsl; IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIb3YEMBIX BETMYMH, UX 0003HAUEHHUS U €AUHULIBI
U3MEpEeHUs], HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C APYTUMU BETMUYUHAMU;

¢ AaHAJIM3UPOBATH CBOMCTBaA TCJI, TCIIJIOBLIC ABJICHUA U ITPOLICCCHI, UCIOJIB3Ys 3aKOH COXPAHCHUSA SHCPIruu; pa3jindaTrhb CJIOBECCHYIO (I)OpMyJ'II/IpOBKy 3aKOHa 1
€ro MaTeMaTU4CCKOC BBIPAKCHUC,

* pa3IM4aTh OCHOBHBIE PU3HAKHA MOJEJIEN CTPOEHUS T'a30B, )KUIKOCTEW U TBEPIBIX TEN;



* pemiath 3a/JayM, MCIOJb3ysd 3aKOH COXPAHEHHs SHEPruu B TEIUIOBBIX Ipolieccax, (popmysbl, CBA3bIBaIOIIKME (DU3MUYECKHE BETUYHHBI (KOJIUYECTBO
TEIUIOThI, BHYTPEHHSIA SHEPrusi, TemrepaTrypa, yAelbHas TEIUIOEMKOCTh BEIIEeCTBa, yAeidbHas TEIUIOTa IJIaBJICHHUS U MapooOpa3oBaHUs, yielibHas TEIUIoTa
CrOpaHus TOIUIMBA, KOA(P(UIUEHT MOJE3HOr0 JNEHCTBUS TEIUIOBOrO JIBUrATENs): HA OCHOBE aHajlW3a YCIOBHS 3a7auyd BbIACTATh (U3NYECKUE BEIUYHHBI U
(bopMyIibl, He0OXO0IUMBIE [Tl €€ PEeLICHUS, U IPOBOAUTH PACUETHI.

Bbll’lyCKHMK noOJIyyum 603MOINCHOCMb HAYYUMbCAL.

* HCIIOJIB30BATh 3HAHUS O TEIJIOBBIX SBJICHUSX B MOBCEIHEBHOM XKU3HU Ui oOecreueHrs 0e30MacHOCTH U OOpalleHUuH ¢ MpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBaMHU, AJIi COXPaHEHUs 370POBbsl U COOJIIOJIEHUST HOPM SKOJIOTMYECKOTO MOBEACHUS B OKPYXAIOIIeH cpele; MPUBOAUTH MPUMEPHI SKOJIOTHYECKUX
MOCIIEACTBHM paboThI qBUTaTENeH BHYTpeHHero cropanus ([IBC), TEIIOBBIX ¥ THAPOITEKTPOCTAHITUN;

* IPUBOJUTDH ITPUMCPEI ITPAKTHUYICCKOI'0 UCII0JIb30BaHHUA (1)I/I3I/I‘~IGCKI/IX 3HAHUH O TEIIOBBIX SABJICHUAX

* pa3nuyaTh rpaHUIBl TPUMEHUMOCTH (U3NIECKUX 3aKOHOB, TIOHMMATh BCEOOIINI XapakTep (pyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHS
SHEPrUM B TEIJIOBBIX MPOIIECCAX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHMUS YaCTHBIX 3aKOHOB;

® HpI/IéMaM IIOHUCKa U (1)OpMy.]'II/IpOBKI/I A0KAa34aTCJIbCTB BbIIBUHYTBIX TUIIOTE3 U TCOPECTUYCCKUX BBIBOJAOB HAa OCHOBE OMIIMPHUYICCKHU YCTAHOBJICHHBIX q)aKTOB;

* HAXOJUTh aJIEKBATHYIO MPEJIOKEHHON 3a7aue (PU3UYECKYI0 MOJIEb, pa3penaTh npoodiieMy Ha OCHOBE MMEIOIIMXCS 3HAHHMM O TEIJIOBBIX SIBJICHUSAX C
UCIOJIb30BaHUEM MaTeMaTUUYECKOTO afnmapaTa U OIleHUBaTh PEabHOCTh MOTYYEHHOTO 3HAYSHUS (PU3NIECKON BETUUYHUHEI.

DJIEKTpHYeCKHEe 1 MATHUTHBIC SIBJICHHUS
BrinmyckHuK Haydures:

¢ pacClio3dHaBaThb JJICKTPOMATIHUTHLIC SBJICHUA U OOBSCHATh HA OCHOBE HMEIOIIUXCS 3HAHWM OCHOBHBIE CBOMCTBA MIIH YCJIOBUS NMPOTCKAHUA 3THUX SIBIICHHI
QJICKTpHU3alus TClII, B3aUMOJCHUCTBHUE 3apsAa0B, Harp€BaHUC IMPOBOAHHKA C TOKOM, B3aHMMOJEHUCTBHUE MAarauToB, 3JJICKTPOMArHuTHas WHIAYKIOUA, JIeficTBHUE
MAarauMTHOI'O I10JIA Ha IIPOBOJHUK C TOKOM, HpﬂMOJ’IHHGﬁHOC PacCIpoCTPaHCHUC CBETA, OTPAKCHHUEC U MTPECIIOMIICHUEC CBETA, AUCIICPCUA CBETA,

* OMMCHIBATh M3YYCHHBIE CBOMCTBA TEJI W JJIEKTPOMArHUTHBIC SIBJICHUS, HCHOJb3yd (HU3UUYECKHE BEIMUYUHBI: 3SJIEKTPHUECKUI 3apsij, Cuila TOKa,
AJIEKTPUUYECKOE HAMpPSIKEHUE, DJEKTPUUECKOE CONPOTUBIICHHE, YIEIbHOE CONPOTUBIICHUE BEIECTBa, padoTa TOKA, MOITHOCTh TOKA, (POKYCHOE pAcCTOSHHE U
OINTHYECKasl CHJIA JIMH3bI, NPH OMHCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HMCIOJIB3YEMbIX BEIMYUH, UX 0003HAUEHUS M €JUHULBI W3MEPEHUS;
yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETMYHUHAMU;

¢ AaHAJIM3UPOBATH CBOMCTBa TCJI, DJICKTPOMAIrHUTHBIC ABJICHUA U IIPOLCCCHI, UCIIOJIb3YS (I)I/I3I/I‘ICCKI/IG 3aKOHBI: 3aKOH COXPAHCHUA JJICKTPUUCCKOI'0O 3apsja,
3akoH Oma AJId y4aCTKa 1ICIHr, 3aKOH I[)KOYJBI—.HCHLIB., 3aKOH HpHMOHHHCﬁHOFO pacnpocCcTpaHCHUs CBETA, 3dKOH OTPaXXCHUA CBCTA, 3aKOH IIPCIIOMIICHHUA CBCTA,
IIpU 5TOM pa3jindaTb CJIOBCCHYIO (I)OpMyJ'II/IPOBKy 3daKOHa U €T0 MaTCMATHYCCKOC BbIPAKCHUC,



* pemiath 3aJa4u, UCHOJB3YS (pu3myeckue 3akoHbl (3akoH Oma i y4yacTka uenu, 3akoH /[xoyns—IJleHna, 3aKoH NpSIMOIMHEHHOTO PacpOCTPaHEHUS
CBETa, 3aKOH OTPaXKCHHUS CBETa, 3aKOH MpEeJOMJICHHUS cBeTa) U (OpMYyJibl, CBA3bIBAIOIINE (U3NYECKUE BEIUYMHBI (CHIa TOKA, AJIEKTPUUYECKOE HANpsKEHUE,
ANEKTPUYECKOE COIMPOTUBIICHHUE, YAEIbHOE CONPOTHUBIICHHE BEIIECTBA, padOTa TOKA, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHUE U ONTHYECKas CUJja JIMH3BIL,
dbopMyIbl pacuéTa ANEKTPUYECKOTO COMPOTHUBIICHUS IMPHU IOCIECIOBATEILHOM W IMapaJICIbBHOM COCIMHEHUW IMPOBOJHUKOB), HA OCHOBE aHANN3a YCJIOBHS
3aJlauM BBIACIATH (PU3HUECKUE BETUUUHBI U (YOPMYIIbI, HEOOXOAUMBIE JJIsl €€ PeleHus], U IPOBOJUTH PACUETHI.

Bbll’lyCKHuK noJjtydunm 603MOMCHOCNIb HAYUYUMbCA.!

* HCIOJIb30BAaTh 3HAHMS 00 JIEKTPOMArHUTHBIX SABJICHUAX B IOBCEIHEBHOW >KM3HU JIs oOecriedeHus 0e30IacHOCTH Ipu oOpalleHuu ¢ npubopamu U
TEXHUYECKHMHU YCTPONCTBaMU, I COXPAaHEHHS 3I0POBbsI U COOJIFOICHUS HOPM SKOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

* IPUBOJUTDH ITPUMCPEI ITPAKTHUYICCKOI'0 UCII0JIb30BaHHUA (bI/IBI/I‘-IeCKI/IX 3HAHUH O QJICKTPOMArdMTHBIX SABJICHUAX,

* pa3nuyaTth TPAaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHMUMATh BceoOImMH xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsAJ1a) U OTPAaHUUYEHHOCTDb UCII0JIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMma Juisl ydacTka 1eny, 3akoH Jxoyns—IJlenua u ap.);

® HpI/IéMaM MMOCTPOCHUA (1)I/ISI/I‘~I€CKI/IX MOIIGJIGfI, IIOMCKa " q)OpMy.]II/IpOBKI/I A0Ka3aTCJIbCTB BBIABUHYTBLIX T'MIIOTC3 M TCOPCTHYCCKHUX BBIBOAOB HAa OCHOBC

OMITMPUYCCKH YCTAaHOBJICHHBIX (1)aKTOB;

* HAXOJUTh AJCKBATHYIO MPEIJIOKEHHOW 3amade (PU3WYECKyI0 MOJIeNb, pa3periarh mpo0jeMy Ha OCHOBE MMEIOIIMXCS 3HAHMM 00 AJIEKTPOMArHUTHBIX
SIBIIGHUSIX C UCIIOJIb30BAaHUEM MaTeMaTHUECKOTO anrmapaTa 1 OleHUBaTh pealbHOCTh MOMyYEHHOTO 3HaUEHUS! (PU3UUYECKOM BETUYMHBI.

KBanroBbie siBJIeHUA
BrinmyckHuk Hayaurcs:

¢ pacCrio3dHaBaTb KBAHTOBLIC SABJICHHUA U OOBSICHATh HAa OCHOBE HUMCIOIIINXCA 3HaHUM OCHOBHEIE CBOMCTBA WU YCJIO0BUA HNPOTCKAaHUA 3THUX SIBIICHUI
C€CTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTb, BOSHUKHOBCHUEC JIMHEHMYIATOT O CIICKTpPa U3JIYUCHUS,

¢ OIIMCBhIBATb M3YUCHHBIC KBAHTOBBIC ABJICHHA, HCIIOJIb3YA (bI/ISI/ILIeCKI/IC BCJIIMYUHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, NJIMHA BOJIHBI U 4YaCTOTa CBCTA,
nepuoa mnoJypaciaaa, Ipu OIMNUCAHUN HNPABUIIBHO TPAKTOBATH (bH3I/I‘{CCKHI>'I CMBICJI HCIIOJIB3YCMbIX BCIWYHH, HUX 0003HaYCHUS U CAUHUIBI U3MCPCHMUA,
YKa3bIBaTh (I)OpMy.]'H)I, CBA3LIBAIOIIUEC TaHHYIO (bHSH‘IeCKYIO BCJIIMYHHY C APYTr'UMHU BEJIMUWHAMU, BBIYUCIIATh 3HAUCHUC @HSHHGCKOﬁ BCJIIMYHHBI,

¢ AHAJIM3UPOBATH KBAHTOBLIC SABJICHUSA, HCIIOJIB3YA (bI/ISI/I‘-ICCKI/Ie 3aKOHBI U IMOCTYJIATHL: 3dKOH COXPAaHCHUA SHCPIrUU, 3aKOH COXPAHCHUA SJICKTPUICCKOI'O
3apsAaaa, 3aKOH COXPAaHCHUA MaCCOBOT'O YHCJia, 3aKOHOMEPHOCTH U3JIYYCHUA U ITOTJIOIICHUA CBETA aTOMOM;,

* pa3nuy4aTh OCHOBHBIE MPU3HAKU IJIAHETAPHOU MOJIEHN aToOMa, HYKJIOHHOM MOJIeNId aTOMHOTO $1/1pa;



* IPUBOJIUTH MPUMEPHI MPOSIBICHUS B MPUPOJE U MPAKTHUECKOTO MCIOIb30BAHUS PAIMOAKTUBHOCTH, SIACPHBIX U TEPMOSACPHBIX peakIuil, THHEHYaThIX
CIIEKTPOB.

Bbll’lyCKHMK noOJIyyum 603MOINCHOCMb HAYYUMbCAL.!

* UCTIOJIH30BATh MOJTYYECHHBIC 3HAHUS B IMOBCEIHEBHOW JKU3HU MPHU 0OpaleHnu ¢ npudopamu (CYSTYMK HOHU3UPYIOIIUX YACTHII, JO3UMETP), IS COXPAHCHHS
3JI0OPOBBSI U COOJIIOJICHUS HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

¢ COOTHOCHUTB SHEPIUI0 CBA3U ATOMHBIX AACP C ,I[e(beKTOM MaccChlI,
¢ IPpUBOJUTH ITPUMEPHI BIIMAHUA PAAXNOAKTUBHBIX I/IBJIy‘IeHI/Iﬁ Ha JXHUBBIC OpraHMU3Mbl; IOHKUMATh ITPUHIUII HeﬁCTBHH AO3HUMETPA,

¢* IOHUMAaTh 3KOJOTHYCCKHEC HpO6JICMBI, BO3HHUKAIOIIKUC IIPpHU HCIIOJIb30BaAHUHN aTOMHBIX SHGKTpOCTaHHHﬁ, U IIYTHU PCHICHUS 3TUX HpO6J’I€M, ICPCIICKTHUBLI
HCIIOJIb30BaHUS YIIPABIIIEMOI'O TEPMOAACPHOI'O CUHTE3a.

DJIeMeHThI ACTPOHOMMU

BrinyckHuk Hayuures:

* pa3nuyaTh OCHOBHBIE IPU3HAKU CYTOUHOTr'O BpallleH!s 3BE3HOT0 Heba, ABrkeHus JIynpl, ConHIA U MJIaHET OTHOCUTENIBHO 3BE3;
* IOHUMAThb Pa3InYMs MEX/Y TeIHOLEHTPHUUECKON U TeOLIEHTPUUYECKOI cUCTEMaMu MUpa.

BoinyCKHUK noayyum 603MOMCHOCMb HAYYUMBCA:

* yKa3bIBaTh 0OIIME CBOMCTBA M OTIUYHMS TJIAHET 3€MHOM TPYMIBI U TJIAHET-TUTAHTOB; MaJbIX Tesl COMTHEYHON CUCTEMBbI U OOJNBIINX IMJIAHET; MOIb30BATHCS
KapTo# 3BE3THOTO HeOa Mpu HAOIOACHUAX 3BE3AHOTO HEOA;

* pa3nuy4aTh OCHOBHBIE XapaKTEPUCTUKHU 3BE3] (pa3mep, 1IBET, TEMIIEpaTypa), COOTHOCUTH IIBET 3BE3/Ibl C €€ TeMIlepaTypoi;

¢ pa3jin4aThb r'MIOTE3bI O MPOUCXOKIACHUN CoJIHEYHOH CHUCTEMBI.



2.Conep:xanue y4e0OHOIo npeamera.

7 KJacc

Beenenue (3 4)

duznka — Hayka o npupojae. Pusnueckue sneHus. Gusnveckue cBoiicTBa Tei. HabmroaeHue n onvcanne GU3NYECKUX SBICHUM.
duznueckre BelUYuHbl. 3Mepenus pu3nyeckux BETUYMH: JUTMHBI, BpeMEHH, Temneparypbl. Ousndyeckue nmpudbopsl. MexayHapoiHas
cucTreMa eIMHUL. TOYHOCTh U MOTPEMHOCTh U3MepeHU. PU3HKa U TEXHUKA.

Jlemoncmpayuu:
[TprMepbl MeXaHUYECKHUX, TETUIOBBIX, JJICKTPUUCCKUX, MATHUTHBIX U CBETOBBIX sBJICHUN. DU3NYECKUE TPUOOPHI.

@ponmanvusie 1abopamopHvie pabomyi:
1. Ompenenenue LEHbI AIEHUS MIKATBI U3MEPUTEIBHOTO MPUOOpA.

IlepBoHavabHbIE CBEIEHUS 0 CTPOEHHUH BelnecTBa (54)

CTpOCHI/Ie BCIICCTBA. OHLITBI, JAOKa3bIBAOIINE ATOMHOC CTPOCHUC BCIIICCTBA. TemnmoBoe IBM)KEHHE aTOMOB U MOJICKYIIL. BpoyHOBCKOC JABUKCHUC.
Z[I/I(l)(l)ygl/lﬂ B ra3dax, JXUJAKOCTAX U TBEPAbIX TCJIaX. BzaumogeiicTBHE YacTHUII BEIECTBA. ArperaTHLIe COCTOSIHHUS BemlecTBa. Moaenu CTPOCHUSA TBCPABIX TCII,
JKMIKOCTEHN U Ta30B. OOBsCHEHUE CBOMCTB ra3os, JKUIKOCTEHN U TBCPAbIX TCJI HA OCHOBC MOHGKYHHpHO'KHHeTquCKOﬁ TCOpHUU.

Dponmanvhsie 1abopamopHvie pabomyi:
2. OmnpezneneHue pa3MepoB MAJIbIX TeJ

B3aumopeiicTBue Teu (23 )

Mexannueckoe nBmwxkeHue. Omuocumenvrocms ogudxcenus. Cucmema omcuema. Tpaexropus. I[lyte. I[lpsMonmHeiiHoe paBHOMEpPHOE IBHKEHUE.
CKopocTh paBHOMEPHOTO IPSIMOJIMHEHHOrO aBMkeHHs. HepaBHOMepHOe nBuxkeHue. I'pa@uku 3aBUCUMOCTH ITyTH U MOJYJISl CKOPOCTH OT BPEMEHHU JIBUYKEHUS.
Nuepuus. UaeptHocTh Ten. BzanmoneiictBue Ten. Macca tena. smepenue maccel Tena. [ImotHocTs Bemecta. Crita. Cuna Tskectr. Crita ynpyrocT. 3aKoH
I'yka. Bec tena. CBs3b MEXAy CHIION TsDKECTH M Maccoil Tena. Cuia TspKecTH Ha JIpyrux rutanerax. unamomerp. CroskeHHe IBYX CHJI, HAIIPAaBJIEHHBIX MO
oJHOM npsimoii. PaBHozelicTByromas 1Byx cuil. Cuina tperus. @usznueckas npupojia HeoecHbIX Tea COTHEeYHON CHCTEMBI.

Jlemoncmpayuu:



PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHE.
SIBiieHME MHEpUUH.
B3aumoneiictBue tei.
3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(OopMaIuu NPY>KUHBI.
CnoxxeHue CHil.
Cuna TpeHus.
Dponmanvhsie 1abopamopHvie pabomoi:
3. U3mepenue maccel Tea Ha phIYaKHBIX Becax.
4. U3mepenue oobema Tena.
5. 3mepenue miIoTHOCTH TBEPAOTO Tela.
6. ['panynpoBanue npy>XMHbI U U3MEPEHUE CHIIBI TMHAMOMETPOM.
7. Onpenenenue MEeHTPa TAKECTH MIIOCKON TIACTUHBI

8. I/I3MepeHHe CHJIBI TPCHUA C IOMOIIBKO ATUHAMOMETPA.

/[aB1eHHMe TBEPABIX TeJ, ;KUAKOCTEN U ra30B (22 4)

Haenenne. JlaBnenne TBepaspix Ten. [asnenue raza. OObsICHEHUE NaBICHUS ra3a Ha OCHOBE MOJICKYISIPHO-KMHETHYECKUX MpenacTaBineHuid. [lepemayua
NMaBieHusl razamMu U KuAKocTsMu. 3akoH [lackams. CooOmarommecs: cocyasl. ATMocdepHoe naBiieHne. MeToasl u3MepeHus aTMOoc(hEepHOTO 1aBIICHUS.
Bbapometp, manomeTp. [lopriHeBoi KUAKOCTHBIN Hacoc. [ 'WapaBnuyeckue MaluHbL. 3aKOH ApxuMena. Y cjIoBHe MlaBaHus Tel. Bo3ayxoriaBanue.

Jlemoncmpayuu.

3aBHCHUMOCTH JIaBJICHUS TBEPOTO Tejla Ha OMOPY OT ACHCTBYIOMIECH CHIIBI M TUTOIIAH OTIOPHI.
OOHapyxeHue atMoc(hepHOro J1aBJICHUS.

W3mepenune aTMochepHOro AaBiieHUs: 6apoOMETPOM-aHEPOUIOM.

3axoH [Tackas.



I'mpapaBnnueckuit mpecc.

Dponmanvuvle 1ab0pamopmvie pabomol.
9. OnpeneneHye BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH HA MOIPYKEHHOE B JKUJKOCTb TEJIO.
10. BelsicHeHHE yCIOBHS IJIaBaHUSA TeJa B )KUIAKOCTH.
Pabora u MmomtHoCTh. JHeprus (14 4)

Mexannueckas padoTa. MommsocTs. [IpocTbie MeXaHU3MBL. MOMEHT CHIIBL. Y CIIOBUS paBHOBECHs phiyara. LIeHTp TskecTn Tena. Buasl paBHOBeCHS.
KoaddunmenT monesnoro neiicteust. DHeprus. Kunernueckas sHeprus. [loTeHIMambHas JHEPTHs B3aUMOJICHCTBYIOIINX TEJl. 3aKOH COXPaHCHUS
MEXaHW4YeCKoM sHepruu. [Ipespamienue sHepruu.

Jlemoncmpayuu.

IIpocteie Mexanu3msl. Peryar. biok. HakiioHHas MI0CKOCTS.
Dponmanvhsie 1abopamopHvie pabomoi:

11. BeiscHenue YCJIIOBHA PABHOBCCHS pbIuara.

12. Onpenenenne KII/ mpu nogbeme Tena no HAKJIOHHOM TIIOCKOCTH.

HrTorosasi KoHTpOJIbHAA padora (14)
IMoBTOpeHue (4u)



8 kiace
TensioBble siBJeHus1 (24 1)
TemoBoe paBHOBecue. Temmneparypa. Buyrpenusis sHeprusi. Pabora u teronepenadya. Bun teruonepenaun. KommuectBo Teruotel. Mcnapenue u
koHieHcauus. Kunenue. Biraxxnocts Bo3ayxa. [naBienne u kpuctamnuzanus. 3aKOH COXPAaHEHHUs SHEPTUH B TEIUIOBBIX MPOIECCaX.
[IpeobpaszoBanue sHepruu B TerioBbix MammuHax. K1/l TerniaoBoi MamuHbl. DKOJIOTHYECKUE MTPOOIEMBI TEILIOIHEPTCTUKH.
emoncmpavuuu
- MPUHIUI JCHCTBUS TEPMOMETPA
- TEIJIONPOBOAHOCTH PA3JINYHBIX MAaTEPUAJIOB
- KOHBEKIIMS B )KMJIKOCTSX U Tra3ax.
- TerJionepeaaya NyTeM U3iaydeHus
- SIBJICHHE UCTIAPEHUS
- MOCTOSIHCTBO TEMIIEPATYPbl KUIEHUS KUAKOCTH MPU MOCTOSIHHOM J1aBJICHUU
- MOHWXEHUE TEMIIEPATYPhl KUTICHUS KUIKOCTH TIPH MOHWKEHUN JaBJICHUS
- HaOII0/IEeHUE KOHJICHCAIIMH ITapOB BOJIbI HA CTAKaHE CO JIbJIOM
IKcnepumeHnnbl
- HCCIEeA0BaHUE U3MEHEHHS CO BPEMEHEM TEMIIEpaTypbl OCTHIBAHUS BOJIbI
- W3Yy4YeHUE SBJICHUS TEIUIO0OOMEHA MPU CMENIMBAHUU XOJIOAHOU U TOpsYEeH BOIBI
- HM3MEPEHHE BIAKHOCTU BO3/1yXa
Bueypounas deamenpvnocmnio
- 00BSACHUTS , UTO TaKOe HHPPA, IK30TEPMUUYECKUMN, CyOnmuMaIus, aMopdHBIH, U30Tponus, TucCTUIAT. [lepreTyym - moouie?
- HCCJEeI0BaHUE U3MEHEHHS TEMIIEPATyPhl BOJBI , €CIIM B HEM pacTBOPUTH COJIb
- HCCIEA0BAHUE TETUIONPOBOIHOCTH ATFOMUHUEBOM KEJNE3HOM U JIATYHHOUM KAaCTPIOJIM OJJMHAKOBBIX Pa3MEPOB C OJMHAKOBBIM KOJMYECTBOM BOJbI Ha
OJINHAKOBOM OTHE 32 OJHO BpeMs. BBIACHUTH Kakasi KacTproJisi 00J1aaeT O0IbIIeH TeTIONPOBOIHOCTHIO.
- HCCJIeIOBaHUE U OOBSICHEHUE BpAlllEHUSI M YCKOPEHUS BpaIlleHust OyMa)KHOM 3MEMKHU Hal BKIIFOUEHHOM 1. 1aMroil. OObsICHEHUE TaHHOTO SIBICHUS.
- UCCIIEJIOBAHUE JBYX KYCOUYKOB JIbJa OOEPHYTHIX B OENYI0 M YEPHYIO TKaHb MOJI ACHCTBUEM BKIFOUEHHOM 3J1. JIAMIIOUKH.
- IOCTPOCHHE KJIACCU(UKAIIMOHHON CXEMBI, BBIJIENSASI OCHOBAHUEM JIeNIEeHUs CIOCOObI M3MEHEHUS! BHYTPEHHEH sHepruu ( MeX. paboTa, XUM. peakiuH,
B3aMMO/IEVICTBHUE BEUIECTBA C AJIEKTPOMAr. MOJIEM , TEIUIONEpPEe1ada, TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyYEHHE.
- HCCIIEIOBATh TEPMOC U CAENATh YEPTEXK, MOKA3bIBAIOIINNA €ro YCTpoHCcTBO. HamuTe B TepMOC ropsiueid BOJbI U HAUTH €€ TEMIIEPATypy . ONPEAEIUTh KaKoe
KOJIMYECTBO TEIUIOTHI TEPSET TEPMOC B yac. [IoBTOpUTH TO e ¢ XOJIOAHOM BOJIOM U ONIPEACIIUTD
KaKoe KOJHYECTBO TEIJIOTHI TepMoc proOpeTaeT B yac. CpaBHHUTH U TOUEMY TEPMOC COXPAHSIET BEIIECTBO XOJIOIHBIM JTyYIII€ , YeM TEeTUIbIM?
- clleNaTh HATJISIHBIN TPUOOP MO 0OHAPYKEHUIO KOHBEKIIMOHHBIX MTOTOKOB KHIKOCTH
- OKCIIEPUMEHTAIILHBIM ITyTEM MIPOBEPUTH Kakasi Bojia ObICTpee 3aMep3HET, Topsidas uin xonoaHas? [loctpouts rpaduk 3aBUCUMOCTH TEMIIEPATYPhl OT
BPEMEHHU, U3MEPSIS Uepe3 OJMHAKOBBIC TPOMEKYTKH BPEMEHH TeMITepaTypy BOJIbI, TTOKA Ha TIOBEPXHOCTH OJTHOM M3 HUX HE MOSBUTCS JIE]I.
- U3TOTOBIIEHUE MapaUHOBON UTPYIIKH, C UCTIOIH30BAaHUEM CBEUYH U ILIACTHIIMHA.

DJleKTpUYecKue siBJeHus1 (25 )



OnexTpusanys Tel. JNeKTPUIecKul 3apsj. [IBa BUJa 3IEKTPUUECKUX 3apsAI0B. 3aKOH COXPAaHEHMs JIEKTPUUECKOTO 3apsiia. DIEKTPUUYECKOE MOJIE.

ITocrostHHBIH AnekTprueckuil Tok. Cuita Toka. DIEKTPUUYECKOEe CONPOTUBIICHHUE. DlIeKTpUUecKoe HanpspkeHue. [IpoBoIHUKY, TUAIEKTPUKY U
MOJTYIIPOBOIHUKH. 3aKoH OMa I ydacTKa JIeKTpHUecKoi nenu. PaboTa n MOIIHOCTH AneKTprueckoro Toka. 3akoH /xoymns — Jlenna. [IpaBuna 6e3omacHocTi
pu paboTe ¢ UCTOYHUKAMU JIEKTPUYECKOTO TOKA.

Hemoncmpauuu
- DJIEKTpU3ALUs Tel
- JIBa POJia AIEKTPUYECKUX 3apsA0B
- YCTPOMCTBO U JIEWCTBHE JIEKTPOCKOIA
- 3aKOH COXPaHEHUs MEKTPUUECKUX 3apsSI0B
- NPOBOJHHUKU U U30JSATOPbI
- ICTOYHUKHU ITOCTOSTHHOT'O TOKa
- U3MEPEHMUE CUJIbI TOKA aMIIEPMETPOM
- W3MEpEHHUE HANPSHKEHUS BOJIBTMETPOM
- peocTar U Mara3uH CONPOTUBIICHUN
- CBOWCTBa MOJYNPOBOJHUKOB

IKcnepumenmol
- OOBSCHUTH , UTO 3TO? ( HYKJIOH, AKKYMYJISITOP, AUDJIEKTPUK, TOTEHIIUAJ, MAaHTaHHH.
- HUCCJEI0BAHME 3aBUCUMOCTHU CUJIbI TOKA B IPOBOAHUKE OT HANPSIKEHUS
- W3y4YeHHUe MOCJIEeI0BATEILHOTO COSTMHEHHS TIPOBOTHUKOB
- W3y4YEHUE NapajlyieIbHOTO COCIMHEHHS IPOBOHUKOB
- PEryJIupOBaHHUE CHIIBI TOKA PEOCTATOM
- HU3MEPEHHE IEKTPUUYECKOTO COMPOTUBIICHUS POBOAHUKA
- HM3MEPEHHE MOIIHOCTH JIEKTPUUECKOTO TOKA

Bueypounas deamenpvnocmo

- W3TOTOBJIEHHE MpocTeiiiero anekTpockona ( byteuika ¢ mpoOkoii , rBo3as anuHou 10 — 15 cM, ToHkast Oymara. B mpoOky BOUTH TBO3/b TaK, UTOOBI OH
Topuan u3 Hee Ha 2 — 3 oM. lllmsmka rBo3as OyaeT «mapukoM» dJeKTpockora. [Toocky ToHKo# OyMaru HaKOJIOTh Ha 3a0CTPEHHBIN KOHYHUK TBO3/IS, 3TO
JIEMIECTKH JIEKTPOCKOIA.

- nm3mepenne KIIJI kunstunpHuka

- U3TOTOBIIEHUE U3 KapTOEIHHBI UK S0JI0Ka UICTOYHHUKA TOKA ( B3ATh JTF0O0E 3TO BEIIECTBO M BOTKHYTh B HETO MEIHYIO M IIMHKOBYIO TUTACTHHKY.
[ToncoequunTh K 3TUM IUIacTUHKaM 1,5 B nammnouky.

- HalTU IoMa MPUOOPHI , B KOTOPBIX MOXKHO HAOIIOIATh TEIJIOBOE. XMMHUECKOE M AJIEKTPOMAarHUTHOE JIeHcTBHE 1. Toka. OnucaTh HX.

- M3roromieHue anekTpoMarauTa ( HAMOTaTh Ha TBO3/Ib HEMHOTO ITPOBOJIOKU Y TTOJAKIIOYUTE 3TY MIPOBOJIOKY K OaTapeiike, MpOBEPUTH JEHCTBHUE HA MEIIKUX
KEJIE3HbIX MPEIMETAX )




- CPaBHMTb aMIIEPMETP U BOJBTMETP, UCIOJb3Ys 3HAHUS, TOTYyYCHHbIC U3 YUeOHHKA U UHCTPYKLIUHU K TprOopam, paboTy opopMHUTH B BHI€ TAOIUIIBL.
- paboTa ¢ MHCTPYKIHEH K CETEeBOMY (PHIIBTPY, 3aMOJIHSS TAOIHUIY TIO BOIIPOCAM.

- 3aMOJIHUTH TAOIUIY [0 MHCTPYKIMSIM TOMAIIHUX 3JIEKTPOIPUOOPOB.

MarnurtHble siBjaenus ( 6 1)

[TocrossHHBIE MarHuThl. B3anMoielicTBUe MArHUTOB. MarHuTHOE T0JI€ TOCTOSIHHOTO TOKA. J[€MCTBHE MarHUTHOIO MOJIA HAa IPOBOJIHUK C TOKOM
DJIEKTPOIBUTATENb ITOCTOSIHHOTO TOKA
Hemoncmpauuu
- OmnsIT Dpcrena
- MaruuTHO€ 1oJjie ToKa
- JlelicTBME€ MAarHMTHOTO MOJIs1 Ha MPOBOJIHUK C TOKOM
- YCTPOMCTBO 3JIEKTPOJBUTATEIS
Jlabopamopnas paboma
- M3yueHune npuHUUIIA AEUCTBUSA 3JIEKTPOABUTATEIS

Bueypounas deamenvhocmep
- YTO TaKOE€ JIPOCCEIb, COJICHOH I, POTOp, CTATOP,
- M3y4Y€HHE MarHUTHOTO TOJIA IMOJ0COBOI'0 MarHMTa, JYrOBOI0 MAarHUTa U KaTyIIKA C TOKOM, PUCYHKH MarHUTHOTO TTOJIS.
- U3y4YCHHE CBOMCTB MOCTOSIHHBIX MAarHUTOB( MarHUT, KOMIIAc U pa3HbIe BEIIECTBA: PE3HHA, POBOJIOKA, TBO3/IH, IEPEBSIH. OPYCKHU U T.II.)
CaeToBble siBjieHus (8 1)
Cser — anexkTpomarautHas BoJiHa. [IpsiMonnneitHoe pacnpocTpanenue cBera. OTpaxkeHue u npenomiieHue ceera. [lmockoe 3epkaino. JInnszel. @okycHoe
paccTostHuE U ONTHYECKas CHia TuH3bl. OnTuyeckue npudopsl. ucnepcus ceera
emoncmpauuu
- MPSMOJIMHENHOE paclpoCTpPaHEHUE CBETA
- OTPaKEHHE CBETA
- IpeJOMJICHUE CBETa
- XO0J Jydeit B cobuparoleit TuH3e
- XOJI Ty4eH B pPaCCEUBAIOIIEH JINH3E
- TIOCTPOCHHUE U300paKEHUI C TTOMOIIIBIO JINH3
- [IpuHnun nefcTBUs MPOEKIIMOHHOTO afmapara u oToarmapara.
- Jlucnepcus Genoro cera
- Ilonmyuenue Genoro cBeTa Mpu CIOKEHUH CBETAa PA3HBIX I[BETOB
Jlabopamopuuvie padomuoi
- N3mepenne GoKyCcHOTO pacCTOSTHUAS COOMPAFOIICH JIMH3BI.
- I[omyuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Bueypounas deamenvnocmo
oOHapyXeHHe TeHU U MOJTyTEeHU




- UCCIIEIOBaHME: B3SITh METPOBYIO NAJIKY U Ha YJIMLE U3MEPUTH pa3Mep €€ TeHH, 3aTEM ONPEAEIUTh PEATbHYIO BBICOTY JI€PEBLEB, IOMOB, CTOJI00B, U3MEPS
ux TeHu. [lonydyennsie nanubpie 0hOPMUTH B BUIE TAOTHUIIHI.

- ACIIOJIb3Ys PA3JIMYHBIE NCTOYHUKH CAEJIATh B BUAC HAIVIAIHBIX KAPTOYEK ONTUYECKUE WIIITHO3UN

- BBISICHUTB, YTO 3T0? (AMANO3UTUB, KaMmepa — 00CKypa, MOHOKYJISIP, Ayallu3M, KBaHT, pepakius, JTUONTPHUs)
Bosmoocnvie Ikckypcuu: pepma, CTpOUTENbHBIE IUIOIIAKY, MEIbHULIA, TOKAapHas CTAHIMs, JUarHOCTUYECKUE KaOMHEThI MOJIMKIMHUKY WIH OOJbHUIBL.
IloaroroBka coo0uieHMIi 110 33/IaHHOI TeMe: EnnHNIIBI TeMIIepaTypbl, UCIIONIb3YEMBIE B IPYTUX cTpaHax. TeMieparypHble MIKalbl. YYET U UCIOJIb30BaHUE
pasHbIX BUJOB Teruionepeaayu B ObITy. J{M3enbHbll 1BUTraTeNb, cBeya S010ukoBa, Jamna HakanuBanus A.H. Jlogsiruna, 1amna ¢ yroiabHOH HUTBIO DAUCOHA.
Bnusinue coqHEYHON aKTUBHOCTH Ha KUBYIO U HEXKUBYIO Mpupoay. [lonspHbie cusaus. MarautHoe nose rianet ConHeyHoi cucremsl. [lomumopdpusm.
PobGept By — Beinaromieiicsi yaeHslil, uenoBek u skcrepuMmentarop. Cepreii iBaHoBu4 BaBuiioB U €ro BKJIaJ B ICTOPUIO Pa3BUTHS YUCHHS O CBETE.
Bo3MokHbIe HccieaoBaTeabekue npoekThl: [Ipunnun cummerpun [Ibepa Kropu u ero pons B kpuctamuiorpaduu. MccnenoBanue npouecca KUIIEHUS U
3aMep3aHus IPeCcHO! U cosieHoH BoJibl. MccaenoBanue npouecca miiaBjieHUs THIOCYIbGUTA. DKOJIOTHYeCcKHUe MPoOIeMbl « II100aIbHOI0 MOTETIICHUSD
DKcrepuMEHTAIbHOE MCCIIEI0BaHUE MTOJTHOI0 OTpakeHus cBera. dusuka B uenoBeueckoM Tene. ['pynnoBoii mpoekt «dusmka B 3arajgkax»

9 kaacce

3aKoHbI B3aUMO/IelicTBUSA U ABUKeHHs TeJ (34 yaca)

Marepuanbnas Touka. Cucrema otcuera. [lepememenne. CKOpoCcTh IPSIMOIMHEHHOTO PABHOMEPHOTO JIBUKEHUS.
[IpssMonMHEHOE paBHOYCKOPEHHOE IBMKEHME. MTHOBEHHAs! CKOPOCTh. Y CKOPEHUE, ITEPEMEILICHHUE.

['paduku 3aBUCUMOCTH KUHEMATHUYECKUX BEJIMYUH OT BPEMEHHU MPU PABHOMEPHOM U PABHOYCKOPEHHOM JIBU>KCHUH.

OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBM)KEHUS. [ eolieHTpruecKas 1 reJuoleHTpuYecKkas cucteMbl Mupa. HepumaibpHas cuctema
oTcyeTa.

[IepBeIit, BTOpOM U TpeTHil 3aKk0HbI HproTOHA.

CpoOonnoe nagenue. HeBecomocth. 3ak0oH BCeMUPHOTO TAroTeHus. VickyccTBeHHbIe cryTHUKH 3eMin. Mmmysbe. 3akoH
COXpPaHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKECHHUE.

MexaHnnveckue KoJ1e0aHusi M BOJHbBI. 3BYK. (16 yacoB)

KonebarensHoe nemwxkenue. Konebanus rpysa Ha npykue. CBoOoaHbIe Kosiebanus. KonebaTenpHas cuctema. MasTHUK.
AMIuTya, nepuoi, yacrora kojaedanuil. (I'apmonnyeckue koaebaHus).

[IpeBparienne sHeprun Mpy KoaedaTeTbHOM ABMKEHUH. 3aTyXaliue kojedanus. Bernyknennsie koynebanus. Pesonanc.

Pacnipoctpanenue konebanuii B ynpyrux cpenax. [IpogonbHbie v monepevyrbie BOIHbL. J[inHa BoaHBL. CBS3b IJTUHBI BOJHBI CO
CKOPOCTBIO €€ paclpOCTPAHEHHS U IEPUOJIOM (HACTOTOM).



3ByKOBBI€ BOJHBI. CKOPOCTH 3ByKa. BbicOoTa, TEMOpP M TPOMKOCTB 3ByKa. IX0. 3BYKOBOH PE30HAHC.

DJIeKTPOMATHUTHOE MoJie (26 YacoB)

OnHOpOHOE M HEOAHOPOAHOE MarHuTHOE nosie. HanpasieHue Toka U HanpaBJ€HUE JIUHUN €ro MarHuTHOro noJst. [IpaBuiio
OypaBuMKa.

Oo6napy:xeHue MarHuTHOro noss. [IpaBuiio neBoi pyku. MHAyKIMs MarHUTHOTO 1oJist. MarHuTHbIN noTok. OnbiTel Papajes.
DJeKTpoMarHuTHast MHAyKuus. Hanpasienne nHAYKIHOHHOTO ToKa. [IpaBumno JleHna. SIBneHne caMOMHIYKIIUHN.

[Tepemennsriii Tok. ['ereparop mepemennoro Toka. [IpeoOpa3zoBanus sHEpTrUn B deKTporeHeparTopax. Tpanchopmarop. [lepenada
AJIEKTPUYECKON SHEPIUU HA PACCTOSTHHE.

DJIEKTPOMArHUTHOE TOJIe. DNEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTh pacpOCTPAHEHUS SIICKTPOMArHUTHBIX BOJIH. BiinsiHue
ANEKTPOMArHUTHBIX U3TyYEHUHN HA dKUBbIC OPTAHU3MBI.

Kounnencarop. KonebarensHblii KoHTYp. [lomyueHue 31eKTpoMarHuTHEIX KojiebaHuil. [[puHIUIIBI paInOCBSA3HU U TEIICBUICHUS.

DIeKTpoMarauTHas rpupoaa cseta. [Ipenomiienne csera. [lokazarens npenomnenus. ucnepcus cBera. TUITBI ONTHYECKUX
criekTpoB. [lormonienre u ucnyckanue csera aromaMu. [IporcxoxieHne TMHenYaTbiX CIEKTPOB.

Crpoenue aroma u aroMHOro siapa (19 yacon)

PannoakTMBHOCTH KakK CBUJIETEIBCTBO CIIOKHOTO CTPOEHHUSI aTOMOB.

Anbda-, Oeta-, ramma - uzimyuyenus. Onwitel Pezepdopaa. AnepHas Mmoaens atoma. PagroakTUBHBIE TPEBPAILICHHUST aTOMHBIX SIZIED.
CoxpaHeHue 3aps0BOT0 U MacCOBOT'O YKCEJI MPU SACPHBIX peakiusix. MeTo il HaOMI0AEHUS U PETUCTPAIlMU YaCTHIl B sIACPHOU PU3HKe.
[IpoToHHO-HEUTPOHHAA MOJEIb sapa. DU3NUECKHI CMBICH 3apsSI0BOTO U MaccoBOro uucen. M3oronsl. [IpaBuna cmemenus.

DHeprus CBs3M YacTUIl B sJIpe.
Jenenue sinep ypana. llennas peakuusd. SnepHas sHepreTuka. JKOJIOrH4eckre mpooaemMbl paboThl aTOMHBIX SJIEKTPOCTAHIIHIA.
Ho3zumerpus. [lepuoa nonypacnaaa. 3aKkoH paguoOaKTUBHOTO pacnaga. BivsHue painoakTUBHBIX W3TyUY€HUN HA )KUBbBIC
OpTaHU3MBI.
Tepmosinepnas peakuusi. Ucrounuku sHeprun CosHIA U 3BE3I.
O06001mIeHne U MOBTOPeHKe 6 YacoB
Pe3eps 1 uac



3. TemaTuyeckoe MVIAHUPOBAHHUE € YKAa3aHHEM KOJMYECTBA YACOB.

7 kaacc
Neni/m Ha3panue Tem KoinyecTBO 0TBOAUMBIX YACOB
1 BBenenue 3
2 [TepBoHavabHBIC CBEJICHUS O CTPOSHUHU BEIIECTBA 5
3 B3aumopeiicTBre Ten 23
4 JlaBneHue TBEpABIX Tell, KUIKOCTEH U Ta30B 22
5 PaboTa 1 MomHOCTE. DHEpTHs 14
3] [ToBTOopenue (Pe3epn) 3
HUTOIroO 68
8 kaacce
Neni/mm Ha3zpanue Tem KosimyecTBO 0TBOAMMBIX YACOB
1 TenoBbie sIBIICHUS 24
2 DneKTpUYecKue SBICHUS 25
3 DNEeKTPOMarHUTHBIE SIBICHUS 6
4 CBeTOBEIE SIBJIEHUS 8
5 [ToBTOpEeHue 5
5) [ToBTOpenue (Pezeps) 3
HUTOI'o 68
9 kanacc
Nen/m Ha3Banue Tem Kojim4ecTBO 0TBOAMMBIX YACOB
1 3aKOHBI B3aMMOICHCTBUS U JBHIKCHHUS TEI 34
2 MexaHnnueckue KoyiedaHus U BOJIHBI. 3BYK 16
3 DNEeKTPOMarHuTHOE 10J1e 26
4 CtpoeHue aToMa U aTOMHOTO sijipa 19
5 O6o0maroriee MOBTOPEHUE 6




Pesepn

NTOI'O

102

22
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