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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma no ¢usuke s 7-9 kiaaccoB pazpaboTaHa B COOTBETCTBUU:

1.

¢ TpeboBanusimu deaepanbHoro ['ocygapcTBeHHOT0 00pa30BaTENBHOTO CTaHIAPTa OOILEro
oOpazoBaHHs
¢ pexomenaanusmu [IpumepHoii nporpammel (IIpumepHbIe TpOrpaMMbl 1O y4EOHBIM TPEIMETaM.

®duzuka 7-9 knaccel. M.: «IIpocBemenue», 2010);
¢ aBropckoi nporpammoit (A.B. Ilepsimkun, H.B. @unonosuu, E.M. I'yrHuk IIporpammsl amns
o61eo0pa3oBatTelibHbIX yupexacHuit. dusnka. 7-9 kinaccsl M.: Ipoda, 2013.);

OO611ast xapakTepucTHKa y4eOHOTO IIpeIMeTa

IIxoabHEIH KypcC (I)I/I3I/IKI/I — CI/ICTeMOO6p213y10H_II/II71 AJIs1 €CTCCTBCHHOHAYYHBIX y‘le6HLIX npeaAMCTOB,

MOCKOJIBKY (DM3MUYECKHe 3aKOHBI JIe)KaT B OCHOBE COJECpPKAHUS KypPCOB XMMHH, OWOJIOTHH, reorpaduul u
actpoHoMuu. dusnka BOOPYKaeT IIKOJbHUKOB HAYYHBIM METOAAM IO3HAHUS, MO3BOJSIOLIMMU I0JIy4aTh
O0OBEKTHBHBIC 3HAHUS 00 OKPYKAIOIIEM MUpE.

Ieau uzyuenns Gpusnuku B OCHOBHOMN LIKOJIE CIIEAYIOIIHE:

YCBOCHHE y4aIllUMHCS CMBICIa OCHOBHBIX MOHATUN M 3aKOHOB (DU3MKH, B3aUMOCBSA3H MEX]ly HUMH;
¢dbopMHpOBaHHE CHCTEMBl HAyYHBIX 3HaHMH O HpUpoie, €€ (yHIAMEHTAIbHBIX 3aKOHAX JUIs
MOCTPOEHMSI ITPEJICTABICHUS O (PU3MUECKON KapTUHE MUPa;

cHCTeMaTH3aluus 3HAaHUH O MHOrooOpa3suy OOBEKTOB M SIBJICHUN NPHUPOIBI, O 3aKOHOMEPHOCTSAX
IPOLECCOB U O 3aKOHaX (U3UKU JUId CO3JaHUS BO3MOYKHOCTH pa3yMHOIO HCIOJIb30BAHUS
JOCTUKEHUM HayKH B 1ajbHEHIIEM pa3BUTUHU LIMBUIN3ALINN;

¢dbopmupoBaHue YOSKIECHHOCTH B IT03HABAEMOCTH OKPY’)KAIOLIET0 MUPA U JJOCTOBEPHOCTH HAyUYHBIX
METOJIOB €70 U3yUEHUS;

OpraHM3aIMsl SKOJOTUYECKOTO MBIIIIEHHS U IEHHOCTHOTO OTHOILLIEHUS K IPUPO/IE;

pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN yyammxcs. A Takke HHTepeca K
paciIvpeHHIo U YriayOiaeHno GU3NYeCKUX 3HaHUN U BbIOOpa (PU3HKHU KaK TPO(UIBLHOTO MPEeaMETa.

JlocTHKeHHe ITHX Lieleld 00ecIeunBaeTCs pElIeHUEM CIeyomux 3a4ay.

3HAKOMCTBO YYalllUXCS C METOJOM HAy4yHOro MO3HaHMSI U METOJaMHU HCCIIEOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOJIBL;

npUoOpeTeHne yJaluMucs 3HaHUH 0 (PU3NYECKUX BETMYMHAX, XapaKTEPU3YIOLINX 3TU SIBICHUS;
dbopMupoBaHHME y yyalluxcs yMEHUN HaOJIoJaTh MPUPOJHBIE SBJIEHUS U BBINOJIHATH OIBITHI,
nabopaTtopHble padOThl U 3KCIEPUMEHTAJIbHbBIE HCCIIEI0BAaHUS C UCIOIb30BAaHUEM H3MEPUTEIbHBIX
puOOPOB, IMHUPOKO MPUMEHAEMBIX B IPAKTUYECKON KU3HU;

OBJIQJICHHE YYallUMUCS TaKUMU OOILIEHAyYHbIMU [OHATHUSMHU, Kak MPUPOIAHOE SBIECHUE,
SMIUPUYECKN YCTAHOBJIEHHBIN (hakT, mpolOiieMa, TUIIOTe3a, TEOPETUYECKUH BBIBOJ, pPE3yibTar
JKCIIEPUMEHTAIILHON IIPOBEPKH;

MMOHMMAaHHUE yYalllUMUCA OTIUYMNA HAy4YHBIX JAHHBIX OT HEMPOBEPEHHOW MH(OpMAIUU, LIEHHOCTU
HayKH JUJIsl YJJOBJIETBOPEHUS OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UenoBeKa.

MecTo npeamera B y4e0OHOM IJIaHe
B ocHoBHO# 1mIkosie ¢puzuka u3ydaercs ¢ 7 no 9 knacc. YueOHbIN miiaH coctapisieT 210 yueOHbBIX 4acoB:

KJacc KomnuectBo vac/nen KomnyectBo uac/ron
7 2 70
8 2 72
9 2 68




Ilinanupyembie pe3yJbTaThI OCBOCHUA Kypca
JINYHOCTHBIE pPe3yabTAThI:

e CdopMupOBaHHOCTH T0O3HABATEIBHBIX HHTEPECOB HA OCHOBE Pa3BUTHSI HHTEIUIEKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN ydaluxcs;

e VY0exIeHHOCTh B BO3MOKHOCTH IO3HAHMSI TPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO UCTIOIb30BAHUS
JTOCTIIKEHUI HAyKHU U TEXHOJIOTHUHN /IS TabHEHIIIEro pa3BUTHS YEIOBEUYECKOT0 O0IIECTBa,
yBa)K€HHUE K TBOPLIAM HAyKH U TEXHUKH, OTHOIIEHUE K (PU3MKE KaK 2JIEMEHTY 00IeUYeI0BeYeCKOn
KYJbTYpBI;

e (CaMOCTOSTENbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U IPAKTUUECKUX YMEHHIA;

e ['OTOBHOCTH K BBIOOPY KMU3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMH WHTEPECAMU U
BO3MOXHOCTSIMU;

e MortuBaius 00pa3oBaTeNIbHON NESITEIbHOCTH MIKOJIBHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOIO MTOAX0/A;

e @opMupoBaHUE EHHOCTHBIX OTHOLIEHUH APYT K IAPYTry, YUUTEII0, aBTOPAM OTKPBITUH U
M300peTeHuni, pe3ylbTaTaM OOIICHNUS.

MertanpeamMeTHbie pe3yJbTaThl:

e OBgiageHne HaBBIKAMU CAMOCTOSITEIILHOTO PHOOPETEHNS HOBBIX 3HAHU, OPTaHU3aIH y4eOHOM
JeSITeIbHOCTH, TOCTAHOBKH 1€JI€H, IUIAaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKU PE3Yy/IbTaTOB CBOEH
JEATEIbHOCTH, YMEHUSAMM IIPEIABUIETH BO3MOKHBIE PE3YJIbTAThl CBOUX JEHCTBUIA;

o [loHnmanue pa3MUIUil MEXKAY HCXOJHBIMHU (PAKTaMHU M THUIIOTE3aMH ISl UX OOBSICHEHUS,
TEOPETHYECKIMH MOJIEJISIMU M PeaIbHBIMU 00bEKTaMH, OBJIAICHUE YHHBEPCAIbHBIMU Y4EOHBIMU
JeUCTBUSAMH Ha IpUMepax IMIoTe3 Uil O0bsICHEHUS U3BECTHBIX (PaKTOB U 3KCIIEPUMEHTAIbHON
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUYECKUX MOJEIICH MPOIECCOB HITH SIBIICHUI;

e @dopMHpOBaHUE YMEHUH BOCIIPUHUMATh, IepepadaTbIBaTh U NPEAbABIATh HHPOPMALIHIO B
CIIOBECHOM, 00pa3HOI, CHMBOIMYECKOH (hopMax, aHATM3UPOBATh U TiepepadaThIBaTh NOTYICHHYIO
MH(OPMAIIHIO B COOTBETCTBUH C IIOCTaBJIEHHBIMU 3a/1a4aMU, BBIAEISATh OCHOBHOE COJIEpKAHUE
IIPOYUTAHHOI'O TEKCTA, HAXOUTh OTBETHI HAa IOCTABJICHHBIE BONPOCHI U U3J1araTh €ro;

e [IpuoOpereHue ombITa CAMOCTOATENBHOTO MTOKCKA, aHATIN3a U 0TO0pa MH(OpMAaIK ¢
HCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH IS pelIeHus
MT03HABaTENIbHBIX 33]1a4;

e Pa3BuTHE MOHOJOIMYECKON M TUATIOTHYECKOM peun, yMEHHUs BbIpakaTh CBOM MBICIH U CHOCOOHOCTH
BBICITYIIMBATh COOECETHIKA, TOHUMATh €ro TOUKY 3peHus. [Ipru3HaBaTh npaBo Apyroro 4eaoBeka Ha
MHOE MHEHUE;

e (OcBoeHue npuema JIeUCTBUN B HECTAaHIAPTHBIX CUTYALUAX, OBJIAJACHUE IBPUCTUUECKUMU METOJaMHU
pereHus mpobiem;

e  ®opMupoBaHue pabOTaTh B IPYIMIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX posel. [IpencTaBusTs
1 OTCTauBaTh CBOM B3IJISAbl U YOSKIEHUS, BECTH TUCKYCCHIO.

IIpenmeTrHble pe3yabTaThl:

MexaHnu4decKue siBJIeHUS

BrinmyckHuK Haydures:

¢ pacCrio3dHaBaTb MCXAaHUYCCKUC SBJICHUA H 06T>HCH$ITL Ha OCHOBC HMCHOIINXCA 3HAaHUU OCHOBHLIE
CBOMCTBA WJIH YCIIOBUS NPOTEKaHUS JTHUX SIBICHUI: PAaBHOMEPHOE M PABHOYCKOPEHHOE IMPSMOJIMHENHOE
JABMOKXCHUC, CBO60)1HOC naacHue TCJI, HCBECOMOCTb, PABHOMCPHOC JABUKCHHUC IO OKPYXHOCTU, MHCPLUA,
BSaHMOﬂeﬁCTBHe TECJI, nepe)]aqa JOaBJICHUA TBép)II)IMI/I TCJIaMH, XUAKOCTIAMHW H TIa3aMu, aTMOC(i)epHOG
AABJICHUC, IUIABAHUC TCJI, PAaBHOBCCHC TBép)lBIX TCI, KOHC68.TCJ'IBHOC ABHUKCHUC, PE30HAHC, BOJIHOBOC
JIBYOKCHUE;

¢ OIIMCBhIBATb U3YYCHHBIC CBOICTBA TE€I U MEXAHUUYECKUE SAIBJICHUS, UCITIOJIB3YH (bl/ISI/ILIeCKI/IC BCJIMYUHBI.
IIyTb, CKOPOCTb, YCKOpCHHEC, MacCa TCJia, INNIOTHOCTb BCHICCTBA, CHJIA, AABJICHUC, HMITYJIBC TCIa,
KHHCTHUYCCKAd SHCPIrusa, NOTCHUUAJIbHAA SHCPIrusd, MCXaHUYCCKaAA pa60Ta, MCXaHHN4YCCKas1 MOIIHOCTB, KHI[
IIpoOCTOro MEXaHru3mMa, Cuja TPpCHHUA, aMIINIMTyda, IIEPHUO U 4aCcTOTa KOJ'Ie6aHI/II71, JJIMHA BOJIHBI U CKOPOCTH
e€ pacIpoCTpaHEHUs; IPU ONMUCAHUH MPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICIT UCIIONb3yEeMbIX BEIMYHUH,



uX 0003HAUEHUS M EJUHMLBI W3MEPEHHUs, HaXOOUTh (POPMYIBI, CBS3BIBAIOIIME JAaHHYIO (DHU3MUYECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU;

* aHAIM3UPOBATH CBOMCTBA TeJl, MEXaHUYECKHE SIBJICHUS M MPOIECCHI, UCTIONb3Ys (PU3NUECKUE 3aKOHBI
Y TIPUHIUIBL: 3aKOH COXPAHEHHUS SHEPTUHU, 3aKOH BCEMUPHOIO TATOTEHHUS, paBHOAEHCTBYoas cuia, I, I u
IIT 3akonsl HproTOHA, 3aKOH cOXpaHEHHs UMIYyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; npu
3TOM pa3INyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BhIPAKECHHE;

* pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YYCHHBIX (U3UYECKUX MOJENEH: MaTepuajbHas TOYKa,
MHEepLHAaIbHAs CUCTeMa OTCUETa,

* pemaTh 3a/a4M, UCHOJIB3ys (PU3MUECKUe 3aKOHBI (3aKOH COXpPAHEHHs SHEPIUH, 3aKOH BCEMHUPHOTO
TATOTEeHUS, MpUHIMI cyniepno3uuuu cui, I, 11 u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa, 3aKOH
I'yka, 3akon Ilackamst, 3akoH Apxumena) W (QOpMyJIbl, CBS3bIBAaIONME (DU3UYECKHE BEIWYHHBI (TIYTh,
CKOpPOCTb, YCKOPEHHUE, Macca Tejla, IJIOTHOCTh BEIECTBa, CUja, JaBJICHUE, UMITYJIbC Tela, KMHETHYecKas
9HEprus, MOTEHIMalbHAs 3HEpPIusi, MexaHuueckas palboTa, MexaHuueckas MomHocTh, KIIJ[ mpocroro
MEXaHHM3Ma, Cuja TPEHHsl CKOJBXKEHMsS, aMIUIMTYyJa, MEepuoJ U YacToTa KojieOaHuM, JJIMHA BOJIHBI U
CKOpOCTh €€ paclpOCTpaHEHUs): Ha OCHOBE aHaJM3a YCJIOBHUS 3a7aydl BBIACIATH (GU3UUYECKUE BEIUYHHBI U
(dbopMyIibl, He0OX0IUMBIE ISl €€ PEeleHHs, U IPOBOJUTH PACUETHI.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* UCNOL308AMb 3HAHUAL O MEXAHUYECKUX SABNeHUSX 6 MNOBCeOHeB8HOU JCU3HU OJisi o0becneyeHus
bezonacHocmu npu oopaweHuy ¢ NPUOOPaAMU U MEXHULECKUMU YCMPOUCMEAMU, OJis1 COXPAHEHUsL 300P06bsL U
COOI00EHUSL HOPM IKOJIOSUHECKO20 NOBEOeHUs 8 OKpYIcalowell cpede;

* IPUBOOUMb NPUMEPLI NPAKMUYLECKO20 UCHONb308AHU (PUUYECKUX ZHAHUL O MEXAHUYECKUX S8NEeHUSIX
U  QuzuyecKux 3aKOHAX; UCNONbL308AHUS B0300HOBNIAEMbIX UCMOYHUKOG OHEPeUl;, IKOAOSUYECKUX
nOCAe0CmEUll UCCIe008AHUS KOCMUYECK020 NPOCMPAHCMEA;

* paAsIuUNams  2paHuybl NPUMEHUMOCMU (PU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOwull xapaxmep
@dyHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4eCKOU Hepeull, 3aKOH COXPAHEHUs UMNYIbCd,
3GKOH 8CEMUPHO20 MAC0MEHUsL) U 02PAHUYEHHOCb UCHOIb308AHUSL YACMHbIX 3aKOHO08 (3akoH IyKa, 3aKoH
Apxumeoda u op.);

* npuémam noucka u opMyIUpoOSKU O0KA3AMENbCNE BbIOGUHYMbBIX 2UNOME3 U MeopemuideckKux
861860008 HA OCHOBE IMNUPUYECKU YCIMAHOBTIEHHbIX (PaKmos,

* HAX0O0UMb A0EKBAMHYIO NPEONlONCEHHOU 3adade Gu3uieckyio Mmoodels, pazpeulams npoodnemy Ha
OCHOBE UMEIOWUXCSI 3HAHUL NO MEeXAHUKe C UCNONb308AHUEM MAMEMAamuyecko2o annapama, OYeHusams
PeanbHOCMb NOIYUEHHO20 3HAYeHUs. OU3UYeCKOU GeUUUHDL.

TennoBble ABICHUA

BrinyckHUK HAy4UTCS:

* pacro3HaBaTh TEIJIOBbIE SIBJICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA
WIA YCIOBHUSA TPOTEKaHWs J3TUX sABICHWH: 1uddy3us, u3MeHeHHe oO0bEMa Tel TMpH HarpeBaHUH
(oxyaxaeHun), Oosplasi CKMMaeMOCTh Ta30B, MaJlasi C)KMMAEMOCTh JKUJIKOCTEH U TBEPABIX TEN; TEIJIOBOE
paBHOBecHe, MCIIapeHue, KOHJEHCallMs, IUIaBlIeHHe, KPUCTAJUIM3alus, KHUIIEHHE, BJIAXXHOCTb BO3/yXa,
pa3IuyYHbIe CIIOCOOBI TEIUIONEpe1auH;

* ONMCHIBaTh H3YYEHHBbIE CBOWCTBA TENI M TEIJIOBBIE SBICHHS, WUCHOIB3Yysd (PU3MUECKUE BETUUMHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS DHEPIUs, TemIepaTypa, yaeiabHas TEIJIOEMKOCTh BEIIEeCTBa, YyielbHas
TEIUIOTA TUIABJICHUS U MapooOpa3oBaHus, yelbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA()(UIIMEHT TOJIE3HOTO
JIeMCTBUS TEIJIOBOTO JIBUTATENS; IPU ONMUCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCIIOJIb3yEMbIX
BEIMYMH, WX OOO3HAYEHMS W €IUHHIBI H3MEPEeHHs, HAXOJUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(U3NIECKYIO BETMYNHY C IPYTHMH BETHIHHAMHU;

* aHAIM3MPOBATh CBOWCTBA TEJ, TEIUJIOBBIC SIBIEHUS M TPOLECCHI, HCIOIb3Ys 3aKOH COXPaHEHMS
SHEPTHUH; pa3InyaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE;

* pa3nuyaTh OCHOBHBIE MPU3HAKU MOJIETIeH CTPOCHUS T'a30B, )KUIKOCTEH U TBEPBIX TEIT;

* pemiath 3aJa4yd, HUCIOJB3YS 3aKOH COXPAaHEHHs DSHEPrUHM B TEIUIOBBIX IMpoleccax, (opMyJbl,
CBSI3bIBAIOIIME (PU3MUECKUE BETUYMHBI (KOJMYECTBO TEIJIOThI, BHYTPEHHSS OHHEPrus, TeMIepaTypa,
ylenabHas TEeMJI0EMKOCTh BEIIECTBa, yledbHas TEIJIoTa IUIaBJIeHUs U MapooOpa3oBaHus, yaeNbHas TEIoTa
CrOpaHusl TOITUBA, KOA(PPHUIMEHT MOJIE3HOT0 JEHCTBUS TEMJIOBOTO IBUTATEIN): HA OCHOBE aHAIM3a YCIOBHS
3aJjauu BBIJACHATh (PU3UUECKUE BETUYMHBI U (OPMYIbI, HEOOXOAMMBIE Ui €€ peIleHUs, U MPOBOIUTH
pacyUéThl.

Buinycknux nonyuum 603MOoACHOCMb HAYUUMBCA:



* UCNOIL306AMb 3HAHUSA O MENT0BbIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU OJi 0becnedeHus Oe30nacHoCmu
npu oopaweHuu ¢ npuOOPaAMU U MEXHUYECKUMU YCMPOUCMEAMU, 0I5l COXPAHEHUS 300P06bsl U COONI00EHUs.
HOpM  9KOJIO2UYECKO20 NOoBeOeHUsi 6 OKpydcaloujell cpede;, NpuU8oOOUMb NPUMeEPbl  IKOIO02UYECKUX
nocireocmeuti pabomol ogueameneti 6Hymperne2o ceoparus ([BC), mennogvlx u cuopos1eKkmpocmanyull;

* IPUBOOUMb NPUMEPDL NPAKMUYECKO20 UCNONb308AHUS PUIULECKUX 3HAHUL O MENIOBbIX AGNEHUAX,

* PazIuuams  SpaHuybl NPUMEHUMOCU (QU3UYECKUX 3AKOHO8, NOHUMAMb BCeobwull xapakmep
@dyHOameHmanvublx QuU3UUECKUX 3aKOHO8 (3aKOH COXPAHMEHUs JHepeuu 6 Menjiosvlx npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUS YACHHBIX 3AKOHO8;

* npuémam noucka u opmMyIUpoSKU O00KA3AMENbCME BblOGUHYMBIX 2UNome3 U meopemuideckux
8bI80006 HA OCHOBE IMNUPULECKU YCMAHOBIEHHBIX PaKmos,

* HAX0O0UMb A0EKBAMHYIO NPeONlONCEHHOU 3adade GU3UUecKyio Modelb, paspeulams npoodnemy Ha
OCHOBE UMEIOUWUXCSL 3HAHUL O MEeNJI0BbIX ABNEHUAX C UCNOb30BAHUEM MAMeMamuiecko2o annapama u
OYEeHUBAMb PeanlbHOCHb NOLYYEHHO20 3HAYEHUS (DUUUECKOU 8EeTUUUHDL.

DJIeKTpUYecKHe U MATHUTHDIE SIBJICHUSI

BhInmycKkHUK Hay4uTCS:

* pacro3HaBaTh 3JCKTPOMArHUTHBIC SBJACHHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJOBUS MPOTEKAHWsI 3TUX SIBICHHM: ODIJICKTPU3ALUs TeJll, B3aUMOJICHCTBHE 3apsjioB,
HarpeBaHWEe MPOBOJHHKA C TOKOM, B3aMMOJCHCTBHE MArHUTOB, 3JCKTPOMArHUTHAS WHIYKIHS, ICHCTBHE
MarHUTHOTO TOJISi Ha MPOBOJHUK C TOKOM, TPSMOJHMHEWHOE pPAaCIpPOCTPAHCHHE CBETAa, OTPAKCHUE WU
NPEJIOMJICHUE CBETA, IUCIIEPCHUs CBETA,

* ONKMCHIBATh HM3yYCHHBIC CBOWCTBA TEJ M HJIICKTPOMATHUTHBIC SIBJICHHS, HCIOJNB3Ys (QHU3UUYECKUE
BEJIMYMHBL:  JJICKTPUUCCKUN  3apsijl, CHjda TOKa, JJIGKTPHUECKOE  HAIMPSDKEHHUE,  DJICKTPUYECKOES
COIIPOTHBIICHUE, YIICIIEHOE COMPOTUBIICHUE BEIIECTBA, paboTa TOKa, MOIHOCTh TOKA, JOKYCHOE PACCTOSTHHUE
W ONTHYECKas CHJIa JIMH3BI; [IPU OMHCAHWUU IPABUJIBHO TPAKTOBATh (U3MUYCCKHIA CMBICI HCIOJB3YEMBIX
BEIIMYMH, HMX OOO3HAYCHHMS M CIUHHIIBI W3MEPEHUS; YKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE IaHHYIO
(GU3NYECKYIO BETUYHHY C IPYTHMHU BEIIMYMHAMHU;

* aHAJIM3UPOBATh CBOMCTBA TEJ, AJICKTPOMArHUTHBIC SIBJICHHUS M MPOIECCHI, MCIOJB3YS (pu3nuecKue
3aKOHBI: 3aKOH COXPaHCHHs JJIEKTPUUYCCKOrO 3apsia, 3akoH Oma i ydacTka Ienu, 3akoH JIkoymms—
JleHna, 3aKOH MPSMOJMHEHHOTO PAaCIPOCTPAHEHHS CBETAa, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEIOMIICHUS
CBETa; IPU 3TOM pa3jinyaTh CIOBECHYIO (JOPMYITHMPOBKY 3aKOHA U €r0 MATEMAaTHYECKOE BBIPaXKEHUE;

* pemaTh 3a7ayu, UCIONb3Ysl (HU3UUECKue 3aKoHbI (3akoH OMa JuIs ydacTka IIenu, 3akoH Jxoyms—
JleHma, 3aK0H MPSMOJMHEHHOTO PAaCIPOCTPAHCHHS CBETAa, 3aKOH OTPaKEHHUSI CBETA, 3aKOH MPEIOMIICHHUS
cBeTa) U (OPMYJIBI, CBS3BIBAIOIIAE (PU3MUCCKUE BEIMYUHBI (CHJIA TOKA, AJICKTPHUECKOE HAIPSHKCHHUE,
AJIEKTPUUYECKOE COMPOTHUBIICHUE, YEIbHOEC COMPOTHUBICHHE BEIleCcTBa, paboTa TOKa, MOIIHOCTH TOKA,
(OKyCHOE pacCTOSIHUE U ONTUYECKAsl CUJIa JIMH3bI, HOPMYITBI pacuéTra 3JEKTPUIECKOTO CONIPOTUBIICHUS TIPU
MOCJICIOBATEIbHOM U TapajlIeIbHOM COEJIMHEHHM IMPOBOJHHKOB); Ha OCHOBE aHalIM3a YCJIOBHS 3aadu
BBIJICNIATh (U3NYECCKUE BEIIMIMHBI U (POPMYITBI, HEOOXOAMMBIC IS €€ PEIICHHSI, U IIPOBOJAUTH PACUETHI.

BoinycKHUK NOLYYUM 803MONCHOCIb HAYUUMBCL:

* UCNONIL308AMb 3HAHUSL 00 IIEKMPOMACHUMHBIX SGNEHUSAX 6 NOBCEOHEGHOU HCUZHU O 0Decneyetusl
bezonacnocmu npu oopawenuy ¢ npUOOPaAMU U MEXHULECKUMU YCMPOUCMEAMU, OISl COXPAHEHUSI 300P0BbL U
COONI0O0eHUsL HOPM IKOJIO2UHECKO20 N0BeOeHUs 8 OKpYJcalowell cpede;

* IPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCHONb308AHUS. (DUUYECKUX 3HAHUL O DJIeKMPOMASHUNHBIX
ABNEHUAX,

* Pazuyams  SpaHuybl NPUMEHUMOCU (QU3UYECKUX 3AKOHO8, NOHUMAMb GCeobwull Xapaxkmep
DYHOAMEHMATLHBIX  3AKOHO8  (3AKOH — COXPAHEHUs  2NeKMmpUdeckoeo 3apaoa) U  OSPAHUYEeHHOCHb
UCNONIb308AHUSL YACMHBIX 3aKOHO08 (3akon Oma 05 yuacmka yenu, 3akon [ocoyis—iSlenya u op.),

* NPUEMAM NOCMPOEHUs Pu3ULeCKUX MoOenell, NOUCKA U POPMYTUPOBKU DOKA3AMETbCME 8bI0GUHYMbIX
2unomes u meopemuyecKux 6b160008 Ha OCHOBE IMNUPULECKU YCIAHOBIEHHBIX (DaKmos;

* HAXOO0UMb A0EKBAMHYIO NPeONlONCEHHOU 3adade Gu3u4ecKyio Moodels, pazpeulams npoodnemy Ha
OCHOBE UMEIOWUXCSI 3HAHULL 00 31eKMPOMACHUMHBIX SAGIEHUAX C UCHONb30BAHUEM MAMeMAaAmuyecKo2o
annapama u OYeHusams peaibHOCMb NOLYYEHHO20 3HAYEeHUS (PUBUYECKOU GeTULUHDI.

KBanToBbIE IBJICHUS

BhITyCKHUK HAy9UTCS:



* pacrio3HaBaTh KBAaHTOBBIC SIBJICHHS U OOBSCHATH HA OCHOBE MMEIOIIUXCSI 3HAHUH OCHOBHBIE CBOMCTBA
WIA YCIOBUS TIPOTCKAaHHWS OJTHUX SBJICHUN: €CTECTBEHHAass W HWCKYCCTBEHHas PaJHOaKTUBHOCTH,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPA U3ITyUCHUS;

* ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJIICHUS, HCIONB3YsI (HU3UYECKUE BEIWYHHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JTMHA BOJHBI M YaCTOTa CBETA, MIEPUO/I MOIypaciaja; IpH ONMUCAHUH TPABUIHLHO
TPAaKTOBaTh (DU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIHYMH, MX OOO3HAYCHHS W CIUHHIIBI H3MEpPEHUS,
YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3HUYECKYIO BEIMYHHY C APYTUMU BEIMYMHAMHE, BEIYUCIISTH
3Ha4YCHUE (PU3UIECKON BEITMUUHBI;

* AHATM3UPOBATh KBAHTOBBIC SIBJICHHS, HCIHONB3YS (PU3NYCCKUE 3aKOHBI M TIOCTYJAThl: 3aKOH
COXpaHCHHS DHEPIUH, 3aKOH COXPAHEHHS DIICKTPUYECKOTO 3apsifia, 3aKOH COXPAHCHHS MAacCOBOT'O YHCIIA,
3aKOHOMEPHOCTH U3JIYUCHUS U TIOTJIONICHHUS CBETA aTOMOM;

* pa3nMyaTh OCHOBHBIE MPU3HAKY IUIAHETAPHON MOJIENIN aTOMa, HyKJIIOHHOHM MOJIEIIH aTOMHOTO SI/Ipa;

* PUBOJIUTH TPUMEPHI MPOSBICHUS B MPUPOJIC U MPAKTHUECKOTO HCIIOIB30BAHMS PAIUOAKTUBHOCTH,
SICPHBIX M TEPMOSIIEPHBIX PEaKIUii, THHEHYATIX CIIEKTPOB.

BoinyckHuK noayuum 603MONCHOCHb HAYUUMbCAL:

* UCNOIL308AMb NOJIYHYEHHble 3HAHUSL 8 NOBCEOHEBGHOL JICUSHU NPU 0OpaweHuu ¢ npubopamu (Cuemuux
UOHUBUPYIOWUX dacmuy, 003umemp), Ons COXPAHEHUs: 300pP08bsi U COONIOOEHUS HOPM IKOJI02UHECKO20
noeeodeHusl 6 OKpydcaroujeli cpeoe;

* COOMHOCUMb IHEPSUIO CEA3U AMOMHDBIX S10ep C 0eheKmoM MACChi;

* IPUBOOUMb NPUMEPLL  GIUSHUSL PAOUOAKMUBHBIX USIYUEHUN HA JICUBLLE OP2AHUZMbL, NOHUMAMb
NPUHYUN 0etucmsusi 003umempa,

* NOHUMAMb  IKOJO2UHecKue  npobiemvl,  GO3HUKAIOWUE  NpU  UCHNOAb308AHUU  AMOMHBIX
INEKMPOCMAHYUU, U NYyMU peuwleHus IMmux npooiem, NepcneKmuesbl UCNOIb30BAHUA YIPABIAEMO20
MEPMOSIOePHO20 CUHME3A.

DJIeMeHTBI ACTPOHOMHH

BhITTyCKHUK HAyIUTCS:

* pa3nU4aTh OCHOBHBIE MPU3HAKK CYTOYHOTO BpalleHus 3BE3MHOro HeOa, nBwkeHus JIynel, ConHua u
MJaHEeT OTHOCUTEIILHO 3BE3 1

* IOHUMATD PA3THYUs MEXKY TEIMOICHTPUIECKON U TEOIEHTPUYECKON CUCTEMaMH MHPA.

BoinyckHux noayuum 603mMOHNCHOCHb HAYUUMbCA:

* YKA3b16aMb 00WUe CEOUCMEA U OMIAUYUsL NIAHEN 3eMHOU SPYNNbL U NIAHEM-CUCAHMO8, MATbIX Mmeil
ConneyHnoti cucmemvl U OONbWIUX NIAAHEM, NOABL30BAMbC KAPMOU 38E30H020 Heba Npu HAONOOEHUSX
36630H020 Heba,

* Pazuyams OCHOBHblE XAPAKMEPUCMUKU 3830 (pasmep, yéem, memnepamypa), COOMHOCUMb Yeem
36€30bl C €€ memMnepamypotl;

* paziuyame cunomeswvl o npoucxodrcoenuu CoarHeuHol CUcmemsi.

Pu3uka u pusnyecKkue MeToAbl U3yYCHUS IPUPOALI

®dusznka — Hayka o mnpuponae. HabOmiomenwe u omnmcanwe (Qu3nueckux sBIeHUU. 3Mepenue
¢busnueckux BenuynH. MexayHapoHas cuctema equHull. Hayunblii metoa noznanus. Hayka u TexHuka.

Mexannuyeckue siBjienusi. Knnemarnka

Mexannueckoe npwxenue. Tpaekropusa. Ilyre — ckamsapHas BenumunHa. CKOPOCTH — BEKTOPHAS
BeIMYMHA. Moaynb BEKTOpa CKOPOCTH. PaBHOMEpHOE NpAMOIMHEWHOE ABMKEHHE. OTHOCUTEIBHOCTD
MEXaHUYeCKOro JBMXeHus. [ paduku 3aBUCIMOCTH ITyTH M MOJTYJISt CKOPOCTH OT BPEMEHHU JABHKEHHS.

YckopeHue — BeKTOpHas BelMuuMHA. PaBHOyckopeHHOe MpsiMOJuHeHoe aBikeHue. [paduxu
3aBUCUMOCTH IIYTM M MOZYJS CKOPOCTH PaBHOYCKOPEHHOTO IPSMOJIMHEHHOTO JBM)KEHHMS OT BPEMEHH
IBYOKCHMsI. PABHOMEPHOE IBHJKEHUE 110 OKPYKHOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHUE.

JluHaMmuka



Nuepuusi. MueptHocts Ten. IlepBoiii 3akoH HeroTona. B3aummopeiictBue ten. Macca — ckansipHas
BenmunHa. [ImoTHOCTh BemecTBa. Crila — BekTOpHas BennunHa. Bropoi 3akoH HeroTona. Tperunii 3axkoH
HprotoHna. /[BUKEHUE U CHIIBL.

Cuia ynpyroctu. Cuiia TpeHusi. Cuiia TSKeCcTu. 3aKOH BCEeMUPHOTo TAroTeHust. L{enTp Tspkectu.

Hasnenue. AtmocdepHoe nasnenue. 3akoH [lackans. 3akon Apxumena. Y CiIOBHE TUIaBaHUS TEIl.

VcnoBus PaBHOBCCHA TBépI[Ol"O TCIa.

3aKoHBI COXpaHeHMs] HMILYJbCA M MeXaHM4ecKol JHepruu. MexaHu4veckue

K0J1e0aHHuS ¥ BOJIHBI

Nmnynbe. 3aKoH coxpaHeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Kunerndeckass osHeprus. PabGora. IloTenmumanpHas odHeprus. MoOIIHOCTh. 3aKOH COXpaHEHUs
MexaHudyeckord oHeprud. IIpocteie wmexanusmbl. Koaddumuent mnonesnoro aeiictBus  (KITM).
Bo0300HOBIIsSIEMbIE HCTOYHUKA YHEPTHH.

Mexanunueckue konebanus. Pezonanc. Mexannuyeckue BoiHbl. 3ByK. Mcrnosb3oBaHue kosiebaHuil B
TEXHUKE.

CrtpoeHue U CBOMCTBA BelleCTBA

Crpoenue BeniectBa. OMbBITHI, JOKA3bIBAIOIIKE aTOMHOE CTPOCHHME BEIIECTBA. TEIIOBOE NBMKCHHE U
B3aUMOJICHCTBHE YaCTHI] BEIIeCTBA. ATrperaTHble COCTOSIHUS BemiecTBa. CBOWMCTBA Ta30B, KHJAKOCTCH H
TBEPJIBIX TEIL.

TenjioBble ABJIEHUS

TennoBoe paBHOBecue. Temmeparypa. BuyTtpennsst sHeprus. PabGora u Ttemnmomepemaya. Buns
teronepenayu. KomuuectBo Termnotel. Mcmapenune w konaencamus. Kunenwe. BrnaxnHocTs Bo3myxa.
[TnaBnenue u kpucraumM3aius. 3aKOH COXpaHEHUS IHEPTUU B TEIJIOBBIX MPOIIECCAX.

[IpeoOpazoBanus »sHepruu B TerwuioBbix MammHax. KIIJ[ TemmoBoii MammHBL. DKOIOTHYECKUE
MPOOJIeMBI TETIJIOPHEPTETHUKH.

3J’I€KTpH‘-l€CKI/Ie ABJCHUA

DnekTpu3anus Teia. DJIeKTpuuecKui 3apsna. [[Ba Buaa SIEKTPUUECKHUX 3apsaoB. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa. Jiekrtpudeckoe mnose. Hanpspkenuwe. KonpeHcaTop. DHeprus 37€KTPUUECKOTO
IOJIS.

[TocTrosiHHBIN HSyekTpUYecKril TOK. Cuia TOKa. DJIEKTPUYECKOE CONMPOTUBICHHE. DJIEKTPUUECKOE
HanpspkeHue. [IpoBOAHHKY, AUANEKTPUKH M TOTYNPOBOAHUKU. 3akoH OMa IS y4acTKa AJIEKTPUUYECKOM
nenu. PaboTa U MOMIHOCTH AMEKTpUdecKkoro Toka. 3akoH J[xoyms—IJlenma. [IpaBuna 6e30macHOCTH MPpU
paboTe ¢ UCTOYHUKAMU AIEKTPUIECKOTO TOKA.

MarauTHble ABJICHUS

ITocTrosaHBIe MarHUTHL. B3amMmopeiicTBe MAarHuTOB. MarHmTHoe IIojie. MarHmTHOe IIoNe TOKa.
JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

QHGKTpOILBI/IFaTeHB IIOCTOSAHHOI'O TOKA.



DneKTpoOMarHuTHAsI HHAYKIH. DiekTporeHeparop. Tpanchopmarop.

DJIeKTPOMATHUTHBIE KOJIe0AHUSA Y BOJHBI

:‘)J'ICKTPOMaI‘HI/ITHI)Ie KOJ'Ie6aHI/I5[. BHGKTPOMaFHI/ITHI)Ie BOJIHBL. Biiusuue SJICKTPOMAarduTHBIX I/ISJ'IyLIeHI/Iﬁ
Ha JKUBBIC OpI‘aHI/ISMBI.

HpI/IHI_II/IHBI pa,HI/IOCBSIBI/I " TCIICBUACHUA.

CBer — »anekTpomarHuTHas BojiHa. [IpsmonnHeliHoe pacnpocTpaHeHue cBeta. OTpaxkeHHe u
IMpECIOMIICHUE CBETa. ITnockoe 3CPKaJo. JInH3eL. (DOKYCHOG pPacCTOsIHUC M OINTHUYCCKass CHJIa JIMH3BI.
Ontuyeckue npubopsl. [lucnepcus cera.

KBantoBbI€e siBJ1eHUA

Crpoenue aroma. [Inanerapnas mozxens aroma. KBantoBsle nocrynarsl bopa. JIuHeiuaTele CrIEKTpHI.
AtomHuoe sapo. CoctaB atoMHOTro sapa. SlnepHsie cuibl. JledexT macc. DHeprus CBS3M aTOMHBIX SIIED.
PagnoakTUBHOCTb. MeTOJbl perucTpaluu SACpHBIX H3IydeHUH. SlnepHble peakuuu. SIaepHbId peakTop.
TepmosiiepHble peakiuu.

BnusiHue pagMoakTHBHBIX —HM3JIYYE€HHH Ha JKUBBIE OPraHU3MBL. OKOJIOTHYECKHE IPOOJIEMBI,
BO3HHUKAOMME IPHU UCITIOJIBb30BAHUH aTOMHBIX BHGKTpOCTaHHHﬁ.

Crpoenue u 3BoI01UA BeesieHHOM

FGOHGHTpI/ILIGCKaFI U TCIUMOUCHTPHUYCCKAasA CHCTCMbI MHUpA. duznueckas nmpupoga HeOEeCHBIX Tel
Conneunoii cuctemsl. [Ipoucxoxnaenue ComHeunodr cuctembl. Pusmueckas npupoga ConHia U 3BE3.

Crpoenue Beenennoitl. OBomntonus BeeneHHoi.



TemaTHuyeckoe NVIAHUPOBAHUE

No HaunmenoBanue paznena, TeMbl Komn-Bo wacoB (B Tom uncie KP)
7 xknacc 8 Kiacc 9 kiacc BCETO
1. Brenenue. Uto u3yuaer pu3mka: OCHOBHBIE 4 4
MIOHATHUS K METOJIbl U3yYCHHE TIPUPOIBI
2. [TepBoHavyabHBIC CBEICHHS O CTPOCHHUH 6 6
BEIIECTBA
3. BiaumopeiictBue Ten 23 (2) 23
4 JlaBneHne TBEPBIX TEI, )KUIKOCTEH 21 (2) 21
ra3os
5. PaGora 1 MOITHOCTH. DHEPTHsl. 13 (1) 13
6. TemaoBbIe ABICHHUS. 23 (1) 23
7. DJIEKTPUYCCKHUE SIBIICHUSL. 30 (2) 30
8. DJEeKTPOMArHUTHBIC SIBJICHUSL. 6 (1) 6
9. CBeTOBEIE SIBIICHUS 8 (1) 8
10. 3aKOHBI ABMKEHUS U B3aUMOJEICTBUS TENI 23 (2) 23
11. Mexanuueckue KoueGaHus U BOJIHBI. 3BYK 10 (1) 10
12. DNEKTPOMArHUTHOE TTOJIE 16 (1) 16
13. Crtpoenne aTomMa ¥ aTOMHOTO Si/Ipa 11(1) 11
14. Ctpoenue u 3Bomtoius Beenennoit 6 6
15.. HToroBoe nmoBTOpEHUE. 3(1) 5(1) 2(1) 10




