AHHOTaumMA K paboyen nporpamme no cpusnke Ana 7-9 knaccos

CopepxaHue npepgmeTa (7 Knacc)

®uanyeckoe obpasoBaHMe B OCHOBHOWM LUKONE AOIMKHO obecneyntb hopMMpoBaHue Yy OOyyatoLmxcs
NpeacTaBneHMn O Hay4yHOW KapTUHE Mupa — BaXKHOrO pecypca Hay4yHO-TEXHMYECKOro mnporpecca,
O3HaKoMIleHne oby4alowmxca ¢  HU3NYECKMMUM W aCTPOHOMMUYECKUMU  SIBMIEHUSIMU, OCHOBHbBIMU
npyHUMnamm paboTbl MEeXaHW3MOB, BbICOKOTEXHOMOIMMYHbLIX YCTPOMCTB W npubopoB, pas3Butue
KOMMETEHLMIN B PELUEHNN MHXXEHEPHO-TEXHUYECKMX U HAayYHO-MCCIeaoBaTeNbCKMX 3a4ay.

OcBoeHune yyebHoro npeameta «Puamnka» HamnpaBneHO Ha pasBUTUE Yy OBy4valoLLMXCa NpeacTaBieHun o
CTPOEHMM, CBOWCTBAX, 3aKOHAX CYLLEeCTBOBAHUSA W OBWXEHWUS MaTepuu, Ha OCBOeHue oby4alrLlummMucs
0O6LWMX 3aKOHOB U 3aKOHOMEPHOCTEW MPUPOLHLIX SBMEHWUNA, CO3[4aHWe YCroBui Ans POPMMPOBaHUS
WHTENNEeKTyanbHbIX, TBOPYECKNX, TPaXXOAHCKNX, KOMMYHUKaALMOHHbIX, WUH(POPMALMOHHBIX KOMMETEHLNNA.
Obyvatowmecs oBnagetT HayYHbIMM METOAaMM PeELUEHUS Pa3fIUYHbIX TEOPETUYECKUX U MPaKTUYECKMX
3agad, yMeHnsiMm popMynupoBaTth rmnoTesbl, KOHCTPYMPOBAThL, NPOBOANTL SKCMEPUMEHTDI, OLLE€HMBATL 1
aHanuM3MpoBaTb NOMNyYeHHbIE Pe3yrbTaTbl, CONOCTABMATE UX C OO BEKTMBHBIMU peanmsmMm XU3HN.
YyebHbI npegmeT «dusmka» cnocobCTBYET (POopMUPOBaHUIO Yy OByyaloLMXca ymeHun 6esonacHo
ucnonb3oBaTb nabopaTtopHoe obopyaoBaHMe, NPOBOAUTb ECTECTBEHHO-Hay4Hble WCCnegoBaHusd wu
3KCNEPUMEHTbI, aHanM3upoBaTb MOMyYeHHble pe3ynbTaThl, NPeACTaBnATbL U Hay4yHO apryMeHTUpoBaTb
NonyYeHHbIe BbIBOAbI.

N3yyeHne npegmeta «dusmka» B 4acTu HPOPMMPOBAHUSA Yy OOYYHAIOLLMXCS HAYyYHOrO MWUPOBO33PEHUS,
OCBOEHUS oOLleHay4YHbIX MeToAoB (HabnwogeHwe, W3MepeHue, IKCMEPUMMEHT, MOAENMpOoBaHue),
OCBOEHMS NPaKTUYECKOTo NPUMEHEHNST HAyYHbIX 3HAHUIN OU3MKN B KM3HU OCHOBAHO Ha MEXNpeaMeTHbIX
cBas3ax ¢ npegmetamu: «Matematuka», «WHdopmaTuka», «Xumusa», «buonorua», «leorpadusay,
«3konorusay, «OcHoBbl 6e30MacHOCTM Xu3HegeAaTenbHOCTUY, «cTopuay», «Jlutepatypa» v ap.

®usnka n buanyeckne MeToabl U3y4eHUs npupoabl

®dusnka — Hayka o npupoge. Pusmdeckme Tena u siBneHus. HabniogeHne n onucaHue dU3MYECcKMX
aBneHn. dusmyeckuin akcnepumeHT. MogenvpoBaHue SBNeHnn n 06BLEKTOB NPMPOabI.

duanyeckne BenNMYUHbI U UX U3MepeHMe. TOYHOCTb U MOrPeLHOCTb u3MepeHun. MexayHapogHas
cucTema eauHu,.

dursmnyeckne 3aKoHbl N 3aKOHOMepPHOCTU. Pusmka n TexHuka. HaydHbeln meToq no3HaHus. Ponb dusnku B
dopMUPOBaHNN €CTECTBEHHOHAY4YHON rPaMOTHOCTH.

MexaHuyeckue ssneHna

MexaHuyeckoe aBwxeHve. MaTepuanbHasi Toyka Kak mMogenb dmamdeckoro Tena. OTHOCMTENBHOCTb
MexaHudeckoro aswxeHus. Cuctema otcuyeta.dusnyeckme BenuuUMHbl, HEOBXoauMMble ONs OnMcaHust
OBWKEHUsT U B3aMMOCBA3b Mexay HuMu (MyTb, CKOPOCTb, BpeMsi ABWXeHus). PaBHOMepHoe w
HepaBHOMepHoe npsiMonuHenHoe ABwxkeHwe. WHepumnda. Macca Tena. lMnoTtHocTe Bewectsa. Cuna.
Eonnnupl cunbl. Cuna tshkectn. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBasb Mexay CUNon TSXXKeCTU n
mMaccon Tena. [QuHamomeTp. PaBHogenctsywowasa cuna. Cuna TpeHuda. TpeHue ckonbxeHus. TpeHue
nokos. TpeHue B Npupoae v TEXHUKE.

MexaHuyeckasi pabota. MowHocTb. OHeprus. MNMoTeHuManbHasa 1 KMHeTnyeckas aHeprus. MNMpesBpalyeHne
OAHOro BMaa MexaHU4eCckon SHeprun B Apyrow.

[MpocTble MexaHu3Mbl. YCNoBMS paBHOBECUS] TBEPAOrO Tena, MMEKLLEro 3aKpensieHHY OCb OBVKEHUS.
MomeHT cunbl. Poivar. PaBHoBecne cun Ha pblyare. Poidarn B TexHuke, 6biTy 1 npupoge. MNMoasumxHble 1
HenoaBwXHble 6ok, PaBeHCTBO paboT Npu MCNONb30BaHUM NPOCTbIX MEXaHU3MOB («30510TOe NpaBuIo
MexaHukn» ). KoadppumLmeHT nonesHoro 4encTsnsa MexaHnsma.

[aeneHune TBepabIx Ten. EguHuubl namepeHusa pgaesneHms. Cnocobbl n3ameHeHns aasneHus. [aBneHve
Xuakocten n rasoB 3akoH [Mackans. [JaBneHve >XuakocTu Ha OHO U cTeHku cocypa. Coobuarowmecs
cocynobl. Bec Bosgyxa. ATmocdepHoe paaBneHue. WsmepeHue artmoccepHoro paeneHus. OnbIT
Toppuyennu. BapomeTp-aHepong. ATMocepHOe OaBMneHNe Ha pasnuyHbIX BbiCOTax. [mapaBnvyeckue
MexaHu3Mbl (npecc, Hacoc). [laBneHne XnaKoCTK U ra3a Ha NorpyXeHHoe B HUX Teno. ApxumeaoBsa cuna.
[naBaHue Ten n cygos BosgyxonnaesaHue.

TennoBble SABNEHNUsI

CTpoeHune BelecTBa. ATOMbI U MOSEKYIbI. TennoBoe ABUXeHne aToMoB 1 Mornekyn. Oduddysusa B rasax,
XMOKOCTSIX U TBepablx Tenax. bpoyHoBckoe gsumxkeHue. Baavmogencteme (MpUTsHKEHWE 1 OTTankKnBaHme)
Monekyn. ArperaTHble COCTOSHUS BeLLecTBa. Pasnuume B CTpoeHnn TBepabIX TeN, XUOKOCTEN U ra3os.
[MprMepHbie TeMbl TabopaTopHbLIX N MpaKTUYeckux paboT:

OnpepeneHuve LeHbl AeneHnsa nameputensHoro npubopa;

N3amepeHne pasmepoB MarnbIx Ter;

M3mepeHne macchl Tena Ha pblbaXHbIX Becax;

NamepeHne obbvema Tena;

Onpepenexune NNOTHOCTM TBEPAOrO TENA;



pagynpoBaHue Npy>XuHbl 1 UISMEPEHNE CUIT AUHAMOMETPOM;

BbiicCHEHVe 3aBUCUMOCTM CUMbl  TPEHUS CKOMbXEHUs OT MrfowaauM COMPUKOCHOBEHUS Ten U
NpYXXMMatoLLLEN CUNbI;

OnpepeneHuve BbITankmMBaroLLen Cunbl, 4ENCTBYIOLLEN HA MOrpPyXeHHOE B XUOKOCTb TENO;

BblsicHeHVe ycrnoBuin NNaBaHUA Tena B XXUOKOCTH;

BblsicHEHME yCroBUSI paBHOBECUS pblyara;

Onpepnenexue KI[ npu nogbemMe Tena no HaKIMOHHOW NIIOCKOCTH.

CopepxaHue npegmeTa (8 knacc)

Tennoeble ABNeHUs

TennoBoe ABuXxeHMe aTOMOB U Morekyn. TennoBoe paBHoBecue. TemnepaTypa. CBsa3b TemnepaTtypbl CO
CKOPOCTbIO XaOTU4EeCKOro ABWXeHUsA 4vactul. BHyTpeHHsAss sHeprus. Pabota u Tennonepefaya kak
cnocobbl N3MEeHeHWs BHYTPEeHHeN aHeprum Tena. TennonpoBoaHocTb. KoHsekuus. N3anydenue. Mpumepsl
TennonepegadM B npupode u TexHuke. KonmyecTBO TennoTbl. YAenbHas TennoemkocTb. YaernbHas
TENnoTa cropaHnsa Tonnuea. 3akoH COXpaHeHUs1 U NPeBpPALLEHUSA SHEPTNUN B MEXaHUYECKUX U TEMMOBbIX
npoueccax. [naeBneHne u OTBEpAEBaHUE KpUCTaAN/MYeckux Ten. YgenbHas TenmnoTa nnasBfeHus.
WcnapeHne n koHaeHcauums. lornoweHne aHeprum npu UcnapeHun XuakoCcTu U BblaeneHve ee npu
KoHAeHcauun napa. KuneHue. 3aBMCMMOCTb TemnepaTypbl KUMEHMS OT AaBreHus. YgenbHas Tennota
napoobpasoBaHua U1 KoHAeHcauun. BnaxHocTe Bo3gyxa. Pabota rasa npu  paclmpeHuu.
MpeobpazoBaHus aHeprum B TENMOBbLIX MallMHax (NapoBasi TypOuHa, ABUraTenb BHYTPEHHENO CrOpaHus,
peakTuBHbIA ABuratens). KM TennoBow maluvHbl. JKonornyeckue npodrembl NCNONb30BaHNS TEMIOBLIX
MaLlWH.

OnekTpomMarH1THbIE SIBNEHNS

OnekTpusaumsa uandeckux Ten. BaanmogencrTeue 3apsikeHHbIX Ten. [lBa poaa aneKTpu4ecknx 3apsagos.
JdennmocTb 9nekTpuyeckoro 3apsga. OfeMeHTapHbI 3NeKkTpuyYecknid 3apsd. 3akoH CoXpaHeHus
anekTpuyeckoro 3apsiga. [MpoBOAHMKW, MOMYMPOBOAHUKA U U3OMNATOPbI 3MEKTPUYECTBA. ONEKTPOCKOM.
OnekTpunyeckoe none kak ocobbl Bua matepuu. HanpskeHHOCTb anekTpuyeckoro nons. [dencrteue
ANEKTPUYECKOro nonsd Ha anektpuyeckne 3apsgbl. KoHgeHcaTop. 3Heprus aneKkTpu4eckoro nons
KoHAeHcaTopa.

OnekTpnyeckuin Tok. VICTOUYHMKM SNEKTPUYECKOro Toka. JOnekTpuyeckasa uUerb M ee COCTaBHble YacTu.
HanpasneHune 1 0encTBuSA aneKkTpuyeckoro Toka. Hocutenn anektpuyeckux 3apsigos B MeTtannax. Cuna
TOKa. JnekTpuyeckoe HanpshkeHne. JOnekTpudeckoe COMNpoTMBIIEHME MNPOBOAHUKOB. EAnHMLBI
COMPOTUBNEHNS.

3aBMCMMOCTb CUNbl TOKa OT HanpsbkeHusa. 3akoH OMa ang yyacTtka uenu. YaenbHoe COnpOTUBIEHUE.
PeocTtaTbl. [locnegoBaTensHoe coegnHeHe NpPoBOAHMKOB. [NapannenbHoe coeguHeHe NPOBOAHUNKOB.
PaboTta aneKkTpuyeckoro nomns o nepemeLleHnto aNeKTpUYeckux 3apsaoB. MoOLHOCTb 3MEeKTPUYECKOro
Toka. HarpeBaHve npoBOAHUKOB 3nekTpuyecknum TokoMm. 3akoH [bkoyna - JleHua. 3nekTtpudeckue
HarpeBaTesibHble U OCBETUTENbHbIE NPMbOopbLI. KOpoTKoe 3amblkaHue.

MartutHoe none. MarHutHoe none Toka. MarHuTHoe none MOCTOSIHHBbIX MarHuToB. MarHuTHOe none
3emnu. AnektpomMarHuT. MarHMTHOe nore KaTyLwKu ¢ TOKOM. [lpuMeHeHne anekTpomarHutoB. [enctene
MarHUTHOrO Morns Ha NPOBOAHUK C TOKOM M ABUXKYLLYHOCS 3apsPKEHHYHO YacTuLy. OnekTpoasuratens.
WNcTouHmkn ceeTa. Bugumoe gBmxkeHune cBetun 3akoH NPSMONMHENHOrO pacnpocTpaHeHne cBeTa. 3akoH
oTpaxeHusa cseTa. [1nockoe 3epkano. 3akoH npenomneHus ceeTa. JIMH3bl. PokycHOe paccTosiHue wu
onTuyeckas cuna nuH3bl. M3o6paxeHne npeameTta B 3epkane u nuHse. Ontudeckmne npmnbopsl. Mas kak
onTuyeckas cucrtema.

[MprMepHbie TeMbl TabopaToOpHbIX U MPaKTUYECKNX paboT:

CpaBHeHMe KonmyecTBa TENMOTbI MPU CMELLMBAHUKN BOAbI Pa3HOM TemnepaTtyphl;

N3mepeHne yaensHoOn TeNNOEMKOCT TBEPOOro TeNa;

N3amepeHne BNaxxHOCTW BO3yXa;

Cohopka aneKkTpnYecKon Lienm U u3MepeHne Cunbl Toka B €€ pasnmyHbiX y4acTKax;

N3amepeHne HanpskeHUs Ha pasnmyHbIX y4acTKax aNeKTPUYECKOn Lenw;

PerynupoBaHue cunbl Toka peocTtaTom;

N3amepeHne conpoTuBReHNss NPOBOAHMKA NMPU MOMOLLM aMnepMeTpa 1 BONbTMETPA;

N3amepeHne MOLLHOCTU 1 paboThl TOKa B 3MEKTPUYECKON Nnamne;

C6opka aneKkTpomarHmTta u ucnbitTaHme ero eNCTBUS;

N3yyeHune aneKkTpuyeckoro gsuratens NocTOSHHOrO Toka (Ha Mmogenu);

MonyyeHne nsobpaxeHns Npy NOMOLLM FINH3bI.

CopepxxaHue npegmeTa (9 knacc)

MexaHnyeckue aBneHust

MexaHudeckoe aBwxeHve. MaTepuanbHas Touyka Kak mogenb uaudeckoro Tena. OTHOCMTENbHOCTb
MeXxaHuyeckoro apwxkeHusi. Cucrtema otcyeTa.dusmyeckme BenNUYUHbLI, HeobxoauMMmble Ans OnucaHus
OBWKEHNST U B3aMMOCBSA3b MeXay HUMM (NMyTb, NepeMeLLeHne, CKOPOCTb, YCKOPEHWE, BPEMS OBUXEHUS).
PaBHOMEpHOE © paBHOYCKOPEHHOE MPSIMONMHENHOE ABWXeHue. PaBHOMepHOe ABWXEeHWe no



OKpyXHocTu. lMepBbln 3akoH HbloTOHa M MHepums. BTopon 3akoH HbloToHa. TpeTuii 3akoH HbtoToHa.
CeobogHoe nageHuve Ten. Cuna TsbkecTu. 3akoH BCEMUPHOTO TAroTeHus. Bec Tena. HeBecomocTb.
Mmnynbc. 3akoH coxpaHeHus umnynbca. PeaktnBHoe aBwmxeHue. MexaHudeckas pabota. MoOLHOCTb.
OHeprusi. 3aKOH COXpaHEeHUs MOSTHOM MEXaHUYECKON SHepPruu.

MexaHuuyeckune konebaHus. MNepuoa, Yactota, aMmnnuTyga konebaHun. Pe3oHaHc. MexaHndeckne BOSHbI
B OOHOPOAHBIX cpeaax. [AnuHa BonHbl. 3BYK Kak MexaHuyeckas BonHa. [pOMKOCTb M BbICOTa TOHa 3BYKa.
OneKkTpoMarHUTHbIe SIBIIEHUS

HanpskeHHOCTb 9NEeKTPUYECKOro nons.

MarHutHoe none. Haykumnsa marHuTHoro nonsi. MariutHoe none Ttoka. OnbiT OpcTtega. MarHuTHoe norne
NOCTOSAHHbIX MarHUTOB. MarHMTHoe norne KaTylKX ¢ TOKOM. [lecTBMe MarHMTHOro nons Ha NPoOBOAHUK C
TOKOM W [OBWXKYLLYHCS 3apsbkeHHyt 4actuudy. Cuna Amnepa v cuna JlopeHua. 3nekTpogsurartens.
SBneHune anekTpomMarHUTHOM MHAyKums. OnbiTel Papages.

OnektpomarHutHble KonebaHus. KonmebaTenbHbl KOHTYp. JnekTtporeHepaTtop. [lepemMeHHbIn  TOoK.
TpaHcgopmaTop. Nepegaya aneKkTpuYeckon SHEPrMM Ha pacCTosiHUME. ONEKTPOMarHUTHbIE BOMHbLI U UX
ceoncTBa. [pnHUMNBI pagmMocBaA3n u TenesnaeHns. BnnaHme anekTpoMarHUTHbIX U3ITYYEHU Ha XUBble
OpraHu3mbil.

CeeT — anektpomarHutHas BonHa. CKopocTb cBeTa. 3akOoH OTpaxeHusi cBeTa. 3akOH NpenomrieHust
cseTa. [lucnepcus ceeTta. MiHTepdepeHuma n gudpakuns ceeTa.

KBaHTOBblE ABNEHUS

CtpoeHne atomoB. [NnaHeTapHass mogenb aToma. KBaHTOBLIN XxapakTep MOrMOWEHNs U MCIyCcKaHus
cBeTa aTomamu. JInHen4yaTble CNEKTPbI.

OnbiTel Pesepdopaa.

CoctaB aTtomHoro sigpa. [pOTOH, HEWTPOH WM 3MEKTPOH. 3akoH JWHLITEMHA O MPOMNOPLMOHANIBHOCTY
Maccbl M 3Heprun. [edekT Macc n 3SHeprns cCBA3M aTOMHbIX saep. PagmoaktmeBHocTb. [lepuopg
nonypacnaga. Anbca-nsnydeHune. beta-nsnydeHune. Namma-msnydeHune. AgepHole peakumun. ACTOUHUKN
aHeprmn ConHua W 3Be3d. ApepHas 3HepreTuka. Jkorornmveckme npobnembl paboTbl aTOMHbIX
anekTpocTaHumin. [losaumeTpus. BrnivsHne pagmoakTMBHbIX U3NTYYEHUA Ha XXMUBbIE OPraHn3mbl.

CTpoeHune 1 aBontounst BceneHHom

[eoueHTpudeckass M renuoueHTpuyeckad cucteMbl mMupa. Ddusmdeckad npupopa HebecHbIX Ten
ConHeyHol cuctemsbl. MNpoucxoxaeHme ConHeuvHon cuctembl. dusmyeckasa npupoga ConHua n 3Besn.
CtpoeHune BeceneHnHon. Osontounsa BecenenHon. mnotesa bonbLlioro B3pbiBa.

MpymepHbie TeMbl NAbOPATOPHLIX U NPAKTUYECKUX PaboT:

WccnepoBaHne paBHOYCKOPEHHOTO ABMXEHUSI 6e3 HauarnbHOM CKOpOCTy;

MnaHnpyemble pe3ynbTaTthbl

JInyHOCTHBbIE pe3ynbTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTefibHOM NporpaMmMbl OCHOBHOIO
obuiero o6paszoBaHMUA [OMKHbI OTPaXaTb:

1) BOCNUTaHWE POCCUIACKON rPaXKaaHCKON MOAEHTUYHOCTU: NaTpuoTnama, yBaxeHusa k OteyecTsy,
NPOLLOE M HaCTosILLIee MHOrOHaUNOHansHOro Hapoaa Poccum; oco3HaHne CBOeW 3THUYECKON
NPUHaONeXHOCTH, 3HaHUe UCTOPUMN, sA3biKa, KyNbTypbl CBOErO Hapoaa, CBOEro Kpasi, OCHOB KyNbTYpPHOTIO
Hacneausi HapodoB Poccun 1 4enoBeYeCTBa; YCBOEHUE N'YMaHUCTUYECKNX, AEMOKPATUYECKUX U
TPaANLUMOHHBIX LEHHOCTEN MHOIOHALMOHANBHOrO POCCUNCKOro 00LEeCcTBa; BOCNUTaHME YyBCTBa
OTBETCTBEHHOCTM M gonra nepeg PoouHo;

2) dopmMmnpoBaHMEe OTBETCTBEHHOIO OTHOLLEHMS K YYEHUID, TOTOBHOCTU U CMOCOBHOCTM 06y4YaroLwmuxcs K
caMopasBUTUIO U caMoobpa3oBaHUIO Ha OCHOBE MOTMBALMM K OBYYEHMIO 1 MO3HAHWUIO, OCO3HAaHHOMY
BbIOOPY 1 NOCTPOEHUIO AanbHENLWER MHANBMOYaNbHON TpaekTopun obpa3zoBaHUs Ha 6a3e OPUEHTUPOBKM
B Mype npodeccuin n npodeccmoHanbHbIX NPEANOYTEHNI C Y4ETOM YCTONYMBBIX NO3HABATENbHbIX
WHTEPECOB, a Takke Ha OCHOBE (POPMUPOBAHNS YBAXKUTENbHOIO OTHOLLEHWS K TpyAY, Pa3BMTUS onbiTa
y4yacTusi B coumanbHO 3Ha4YMMOM TpYaE;

3) dopmmpoBaHME LLENOCTHOTO MUPOBO33PEHUSA, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pasBuUTUS
HayKu 1 oBLLEeCTBEHHOW NPAaKTUKKN, yYMTbIBAIOLErO coLmanbHoe, KynbTypHOe, S3bIKOBOE, AyXOBHOE
MHOroobpasne CoBpeMEHHOro M1pa;

4) cbopmMupoBaHe OCO3HAHHOIO, YBaXXMTENBHOIO U Jo6poXenaTenbHOr0 OTHOLLIEHUS K OPYTroMy
YeroBeKy, ero MHEHUIO, MMPOBO33PEHMIO, KYNbType, A3biKy, Bepe, rpaXKgaHCKon No3numm, K ucTopuu,
KynbType, penurum, Tpaguumsm, sidsikaM, LLEeHHOCTSM HapoaoB Poccun n HapogoB Mupa; roTOBHOCTU U
CcnocobHOCTM BECTM AManor ¢ ApyrMMu Ni0gbMU U JOCTUraTb B HEM B3aMMOMNOHMMaHWS;

5) ocBoeHMe coumarnbHbIX HOPM, MPaBUIT NOBEAEHUS, ponen 1 hopM CoumanbHONM XU3HW B rpynnax u
coobLecTBax, BKNtoYasi B3pocsible U coumarnbHble COOOLECTBA; y4acTue B LWKOIbHOM camoynpaBieHnm
1 0OLLECTBEHHOM XN3HM B Npegenax BO3pacTHbIX KOMMNETEHLUUIA C yHETOM permoHarbHbIX,
3THOKYNbTYPHbIX, COLMArbHbIX 1 SKOHOMUYECKUX OCOOEHHOCTEN;



6) pa3BMTUE MOpParibHOIO CO3HAHWSA U KOMMNETEHTHOCTM B peLleHn MopanbHbIX Npobnem Ha ocHoBe
NMYHOCTHOrO Bblbopa, (hOPMUPOBAHNE HPABCTBEHHbLIX YYBCTB U HPABCTBEHHOIO NOBEAEHMS,
OCO3HaHHOrO N OTBETCTBEHHOIO OTHOLLIEHNS K COBCTBEHHbIM NOCTYMNKaMm;

7) dopMupoBaHne KOMMYHUKaATUBHOW KOMMNETEHTHOCTM B OOLLEHWN 1 COTPYAHUYECTBE CO CBEPCTHUKaMMW,
AeTbMM CTapLUero u MrnagLiero Bospacra, B3pocnbiMu B npouecce obpasoBaTernibHON, 06LWeCTBEHHO
nonesHomn, y4ebHo-nccneaoBaTeNbCKOM, TBOPYECKON U APYrMX BUOOB AEATENbHOCTY;

8) cdhopmupoBaHme LEHHOCTN 340POBOro 1 6e30nacHoro obpasa Xun3Hu; yCBOeHWe npaBun
WHAMBMAYAaNbHOrO 1 KONMEeKTUBHOro 6e3onacHoro noBedeHns B YpesBblYalHbIX CUTYaLMSAX, YrPOXaoLwmx
XXW3HW 1 300POBbIO M0AEW, NPaBun NOBEAEHUS Ha TpaHCNopTe 1 Ha goporax;

9) hopmmnpoBaHME OCHOB IKOMOMMYECKOW KymnbTypbl, COOTBETCTBYIOLLEN COBPEMEHHOMY YPOBHIO
9KOMOrM4eCKOro MblLLIEHNS, Pa3BUTUE OMbITa 3KONOTMYECKN OPUEHTUPOBAHHON pedrekCnBHO-
OLIEHOYHOW U MPaKTUYECKOW AEATENBHOCTU B XU3HEHHbIX CUTYaLUAX;

10) ocosHaHWe 3HayYeHUs CeMbU B XXM3HW YernoBeka 1 06LecTBa, NPUHATUE LLEHHOCTU CEMENHOM XU3HMU,
yBaxuTernbHoe 1 3a00TNNBOE OTHOLLEHUE K YlleHaM CBOEW CEMbU;

11) pasBuTUE ICTETUHECKOrO CO3HAHUS Yepes OCBOEHNE XyAOXKEeCTBEHHOro Hacneans Hapogos Poccun
MUpa, TBOPYECKON AEATENBHOCTN 3CTETUYECKOrO Xapakrepa.

MeTanpegmMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTesibHOM NPOrpamMMbl OCHOBHOIO
o6Lero o6pasoBaHuA:

1) yMEHMe caMOCTOATENBHO ONpeaendaTb Lenm cBoero oby4yeHusi, ctaBntb 1 opMynnpoBathb ansi ceds
HOBble 3agaym B yyebe 1 no3HaBaTeNbHOW AeATENbHOCTW, pa3BuBaTb MOTUBLI N MHTEPECHI CBOEWN
nosHaBaTeNbHOW AeATENBHOCTY;

2) yMeHMe CaMOCTOSITENBHO MMaHNUPOBaTh MyTU JOCTVXKEHUS LIENEN, B TOM YMCIE anbTepHaTUBHbIE,
OCO3HaHHO BbIGMpaTh Hanbornee ahdeKTUBHBIE CNOCOOLI peLleHnst y4ebHbIX 1 MO3HaBaTENbHbIX 3a4ay;
3) ymMeHMe COOTHOCUTb CBOW AENCTBUSA C NNaHMPyeMbIMU pe3ynbTaTamu, OCYLLECTBSATb KOHTPOSb CBOEN
OesATenbHOCTU B NpOLecce JOCTUXKEHMA pedyrnbTaTa, onpeaensitb cnocobbl 4ENCTBUIN B pamMKax
NpeanoXeHHbIX YCHoBUA 1 TpeboBaHWIN, KOPPEKTUPOBATL CBOU OEVNCTBUSA B COOTBETCTBUM C
N3MEHSIOLLIENCH CUTyaLnen;

4) ymeHWe oueHMBaTb NPaBUIbHOCTL BbIMOSTHEHMS y4eOHOW 3a4a4M, COOCTBEHHbBIE BO3MOXHOCTM ee
peLLeHus;

5) BnageHne 0CHOBaMM CaMOKOHTPOSIS, CAMOOLEHKN, NPUHATUST PELLEHWI U OCYLLLECTBMNEHMS
OCO3HaHHOro BbIGOpa B y4eOHOM 1 NO3HABaTENbHOW AEATENBHOCTY;

6) ymeHue onpegendtb NOHATMS, co3gaBaTb 0606LeHns, yCcTaHaBNMBaTb aHarnormu,
KnaccudumumpoBaTb, CaMOCTOSATENBHO BblIBMpaTb OCHOBaHWUS U KpUTEpPUM NS Kraccudukaumm,
yCTaHaBNMBaTb NPUYNHHO-CIEACTBEHHbIE CBA3W, CTPOUTb FNIOrMYECKOE PacCyXaeHne, yMo3akiioveHne
(MHOYKTVBHOE, OeQYKTVBHOE M MO aHanorun) n genartb BbIBOAbI;

7) ymeHue co3gaBaTb, NMPUMEHSATb U Npeobpa3oBbiBaTh 3HAKM U CMMBOSIbI, MOSENN U CXEMbI ANA
peLleHnst y4eOHbIX M NO3HaBaTENbHbIX 3afay;

8) cmbIcnoOBOE YTEHME;

9) yMeHMe opraHn3oBbIBaTb y4eOHOE COTPYAHUYECTBO U COBMECTHYIO AEATENBbHOCTb C yYUTENEM U
CBepCTHMKaMu; paboTaTb MHOUBMAYANbHO W B rpynne: Haxo4uTb oOLLee peLleHre 1 paspeLlatb
KOHNMKTBI HA OCHOBE COrMacoBaHWs NO3NLMIA U y4eTa NHTepecoB; hopMynMpoBaTb, apryMeHTMpoBaThb
N OTCTamBaTb CBOE MHEHUE;

10) ymeHMe 0Co3HaHHO UCNONb30BaTh peYeBble CPEACTBA B COOTBETCTBUU C 3a4a4elrt KOMMYHMKaLUN Ans
Bblpa)XeHMs1 CBOUX YyBCTB, MbICIEN 1 NOTPeOHOCTEN; NNaHMPOBaHUSA 1 Perynsummn cBoen AeaTenbHOCTH;
BnageHne yCTHOM U NMUCbMEHHON peybto, MOHOMOMMYECKON KOHTEKCTHON peyblto;

11) dbopmmpoBaHme N pa3BUTUE KOMMNETEHTHOCTM B 061acT MCNONb30BaHUS MHCpOPMaLIMOHHO-
KOMMYHMKaUWOHHBIX TexHonorun (ganee - KT komneTeHumm); pasButne MOTMBaLMKN K OBIAAEHUIO
KyJ'IbTypOI7I aKTUBHOIO NOJ1b30BaHUA crioBapsaMn 1 opyrumMmm NOUCKOBbIMU CUCTEMAMMU;

12) dbopmmnpoBaHMe 1 pa3BUTUE IKONTOTMHYECKOTO MbILLNIEHUS, YMEHWNE NPUMEHATL Er0 B MO3HaBATENbHOMN,
KOMMYHUKaTUBHOW, coLnarnbHON NpakTuke n npoeccmoHansHOM opueHTauuu.

MnaHnpyemble pe3ynbTaTbl OCBOEHUs npeameTa (7 Knacc)

CeMUKNacCHUK HayumnTcA:

cobntogatb npasuna 6esonacHoOCTM KU oxpaHbl Tpyaa Npy paboTe ¢ y4ebHbIM U NabopaTopHbLIM
obopyaoBaHuem;



MOHMMAaTb CMbICIT OCHOBHbIX (PU3NYECKMX TEPMUHOB: (branyeckoe Teno, Pusnyeckoe SBreHme,
usmyeckasn BenmymHa, eaAMHULbI MU3MEPEHUS;

pacno3HaBaTb NPo6reMbl, KOTOPbIE MOXHO PELUNTL MPU NOMOLLM (DU3NYECKUX METOAOB; aHanNM3npoBaTb
OTAenNbHbIE 3Tanbl NPOBEAEHMS NCCNIE40BAaHUA U UHTEPNPETUPOBaTL pe3ynbTaTbl HAbNIAEHNA U
OnMbITOB;

CTaBWTb OMbITbl MO UCCNEegOBaHUI0 PU3NYECKNX ABMEHNA UK PU3NYECKUX CBOWCTB Ten 6e3
NCMNOMb30BaHNUS NPSIMbIX U3MEPEHUIA; NP 3TOM hopMynNnpoBaTh Npobnemy/3agavy y4ebHoro
3KCMepUMeHTa; cobupaTb YCTaHOBKY U3 NPearioXXeHHoro o6opyaoBaHWs; MPOBOAWTL OMNbIT U
hopMynnpoBaTh BbIBOAbI.

CeMUKIIaCCHUK NONYYUT BO3MOXHOCTb Hay4YUTbLCA:

0oco3Hasamb UeHHOCMb Hay4YHbIX uccriedosaHul, posb hu3UKU 8 pacwupeHuu npedcmasneHuli o6
OKpYy>Karouwem Mupe U ee 8kad 8 yry4uieHUe Ka4ecmaa KU3HU;

ucrnonb308ameb fpueMbl MOCMPOEHUS ¢hududeckux mooderied, noucka u hopmynuposKu dokasamesibema
8bI0BUHYMbIX 2UrIOMe3 U MeopemuyecKux 8bI60008 Ha OCHOB8E AMIMUPUYECKU YCMaHOBIEHHbIX (hakmos;
cpasHuU8amb MOYHOCMb U3MEPEHUSsT (hU3UYEeCKUX 8€JIUYUH 10 8e/IUYUHE UX OMHOCUMEIbHOU
roepewHocmu fpu rnposedeHuu rnpsmMbIX UsMepeHud;

camMocmosimesibHO po8o0UMb KOCBEHHbIE U3MEePEHUSs U UccriedosaHusi (huauqecKUX 8e/IUYUH C
UCronb308aHUEM pasfiuyHbIX criocobos uamepeHusi husudecKux 8esuyUH, ebibupame cpedcmsa
U3MepeHuUs ¢ ydemom HeobxodumMol moyHocmu usmepeHuli, 060cHo8bI8amb 8b16op criocoba
usmepeHusi, abekgammHo20 rnocmaeneHHoul 3adaye, Mpoeodumb OUeHKY 00CMo8epHOCMU MOITyYEeHHbIX
pe3ynbmamos;

80CrpUHUMamb UHOPMaUU uau4eckKkoeo codepxaHusi 8 Hay4HO-MNomnynsgpHoU numepamype u
cpedcmeax maccosol UHopMayuu, KpUmuYecKkUu oueHU8amb rosy4YeHHy UHGhopMayuo, aHanusupysi
ee codepxxaHue u daHHble 06 UCMOYHUKe UHGopmauuu;

co30asamb cObCmMBeHHbIE MUCbMEHHbIE U YCMHbIEe COObWEHUS 0 (hu3UYECKUX SI8/IEHUSIX HA OCHO8E
HECKOJTbKUX UCIMOYHUKO8 UHGhopMayuu, conpoeoxdamse ebicmyrisieHUe rnpe3eHmauued, yyumbieas
ocobeHHocmu ayOumopuu c8ePCMHUKOS.

MexaHu4yeckue siBneHusA

CeMMKNacCHUK Hay4uTcA:

pacno3HaBaTb MEXaHWYECKME SBMEHNSI N OOBACHSTb HA OCHOBE MMEILLMXCH 3HAHWIA OCHOBHbIE CBOWCTBA
UK YCIOBUS NPOTEKAHNS 3TUX ABMEHUIA: paBHOMEPHOE N HEPaBHOMEPHOE ABMXKEHNE, OTHOCUTENBHOCTb
MeXaHU4YEeCKOro ABWXEHUS, UHEPLMS, B3auMogencTBme Ten, nepeaada AaBneHus TBepabiMy Tenamu,
XUAKOCTAMU M ra3amMu, aTMmoccepHoe AaBrneHue, nnaBaHue Ten, paBHOBECKE TBEPAbIX TEN, UMEOLLMX
3aKpEenIIeHHY0 OCb BpaLLEHNs;

OnncbIBaTb N3yYeHHbIE CBONCTBA TEN Y MEXaHNYECKNE SBMEHUS, MCNOoNb3ys hranyeckne BennymHbI:
nyTb, NepemMeLLeHne, CKOPOCTb, Macca Tena, NOTHOCTb BELLECTBa, cuna (cuna TsxecTu, cuna
yrNpyrocTtu, cuna TpeHus), AaBrneHne, KUHETUYECKAs SHEPTUS], MOTEHLMaNbHasa SHEPrusi, MeXaHn4Yeckas
paboTa, mexaHunyeckas mowHocTb, Kl npu coBeplueHumn paboTbl C NCMONb30BaHMEM MPOCTOr0
MexaHu3Ma, cuna TPEeHUs; NPy ONUcaHuM NPaBuUilbHO TPAKTOBaTb PUBNYECKMI CMbICIT UCMONb3yEeMbIX
BEMYMH, X 0603HaAYEeHUS 1 eaNHULbI U3MEPEHUS, HAXOAUTbL (POPMYIbl, CBSI3bIBaOLLME AAHHYIO
PU3NYECKYIO BENMUYUHY C APYTMMU BENUYUMHAMMU, BbIYUCNATL 3HAYEHUE PU3NYECKOWN BENTUYUNHDI;
aHanu3MpoBaTb CBOWCTBA TES, MEXaHNYECKME ABIEHNS U NMPOLECCHI, UCMONb3ysi N3NYECKNE 3aKOHbI:
3aKkoH 'yka, 3akoH Mackans, 3akoH Apxumena; npy 3TOM pasfnimyaTb CrIOBECHYH (dOPMYIIMPOBKY 3aKoHa U
ero MmaTeMaTU4ecKoe BblpaXKeHue;

peliaTtb 3a4ayun, Ucnonb3ys usmyeckme 3akoHbl ( 3akoH ['yka, 3akoH Nackans, 3akoH Apxumena) u
dopMmynbl, CBA3bIBaOLWME U3MYecKme BENUUUHBI (MyTb, CKOPOCTb, Macca Tena, NNoTHOCTb BELLECTBa,
cvna, gaBreHune, KNHeTUYeckas aHeprvsi, NoTeHUManbHas aHeprus, MexaHudeckasi pabora,
MeXaHuyeckas MoLHocTb, KM npoctoro MexaHnama, cuna TPeHUsl CKONbXXeHUs!): Ha OCHOBE aHanu3a
YCINOBMS 3afiayn 3anncbiBaTb KpaTKoe YCIoBMe, BbiAENSATb (PU3NHECKME BENMMYMHDI, 3aKOHbI 1 (hOPMYIbI,



HeobXxoaMMble NS ee peLleHusl, NPOBOAMTL pacyeTbl U OLEHMBATL peanbHOCTb NOSyYEHHOro 3HaYeHUs
PU3NYECKON BENUYMHBI.

CeMuKnaccHuk noNy4ynuT BO3MOXXHOCTb HAYy4YUTbLCA:

uCrnobL308amb 3HaHUSI O MEXaHUYECKUX s18/1E€HUSIX 8 108ceOHe8HOU XU3HU Oisi obecrieyeHusi
be3ornacHocmu rpu obpaweHuu ¢ npubopamu u mexHU4eCcKUMU ycmpoticmaamu, Orisi COXPaHeHUs!
300p08bsi U cobrrodeHUsI HOPM 3K0/102UHEeCK020 NogedeHUs 8 OKpyXaroulel cpede; npusodums
rpuUMepbI MPaKkmMU4YecKko20 UCMob308aHUsT hUBUHECKUX 3HAHUU O MEXaHUYECKUX S8/IeHUSIX U
puU3UYECKUX 3aKOHaXx;

02paHUYeHHOCMb UCIMOIb308aHUSI YaCMHbIX 3aKOHO8 (3akoH yka, Apxumeda uodp.);

Haxo0umb adekeamHyto rnpedroxeHHoU 3adade husuyeckyro modersb, pa3pewams npobrnemy Kak Ha
OCHOBE UMEroWUXcsl 3HaHUll 10 MexaHUKe C UCrosib308aHUEM MameMamu4yecKoeo anrnapama, mak u npu
rnomouwu Memo0oo8 OUEHKU.

0co3Hasamb UeHHOCMb Hay4HbIX uccriedosaHull, posib (hU3UKU 8 pacliupeHuu npedcmasieHul 06
OKpyXXaruwem Mupe U ee 8kriad 8 yrydyuleHue Ka4ecmea XU3Hu;

ucrnonb308ams rpuemMbl MOCMPOEHUS husudeckux modened, noucka u popmynuposku dokasamesibeme
8bI08UHYMbIX 2UNMOMe3 U Meopemu4ecKux 8b180008 Ha OCHO8E AMIMUPUYECKU yCmMaHO8EHHbIX (hakmos;
cpasHuUBamb MOYHOCMb USMEPEHUST (hU3UYECKUX 8E/TUYUH 0 8E/IUYUHE UX OMHOCUMeIbHOU
roepewHocmu rpu rnpoesedeHuu rnpsiMbIX U3MepeHuUU;

camocmosimersibHO poeodUMb KOCBEHHbIE UMEPEHUS U ucciedosaHust ¢huudecKuX 8eslUYUH C
ucronb308aHuUeM pasfuydyHbIx crnocobos uamepeHuUs: hu3UYECKUX 8eIIUHUH, 8blbupamb cpedcmea
u3MepeHuUs ¢ y4emom Heobxodumoli mo4YyHocmu usmepeHuli, 060cHosbisame 8bi6op criocoba
usmepeHusi, abekeamHoe20 rnocmaesieHHol 3adaye, NpPo8ooOuUMb OUEHKY 00CMO8EePHOCMU MOJTy4YeHHbIX
pesynbmamos;

80CrpuUHUMamb UHOpMayur huau4eckKkoeo codepxaHUsi 8 Hay4YHO-MNomMyaspHoU numepamype u
cpedcmeax Maccosoll UHGhopMayuU, KpUMUYECKU oueHU8amb Mosly4eHHyo UHGhopMayuto, aHanusupysi
ee codepxaHue u QaHHble 06 UCMOYHUKe UHGhopMayuu;

co30asamb cO6CMBEHHbIE MUCbMEHHbIE U YCMHbIE COOBWEHUST O (hU3UYECKUX S8/IEHUSIX HA OCHO8€E
HEeCKOJbKUX UCMOYHUKO8 UHGhopMayuu, Cornposoxoamsb ebicmyrisieHue rnpe3eHmauued, yyumsieas
ocobeHHocmMu ayOumopuu C8epPCMHUKO8

TennoBble ABNeHUA

CeMMKNaCCHUK HayuuTcs:

pacrno3HaBaTb TEMMOBbIE SBMEHNSI U 0O BSACHATL Ha Hase UMELLMXCS 3HaHUI OCHOBHbIE CBOWCTBA UM
YCINOBUS NPOTEKAHNSI 3TUX ABNEeHWU: Anddysus, nameHeHne obbema Ten Npy HarpeBaHWUm
(oxnaxaeHuu), bonbluasi CKMMaeMOCTb ras3oB, Manasi CKMMaeMOoCTb XUAKOCTEN 1 TBepAbIX TES;
pasnuyatb OCHOBHbIE NPU3HAKU U3YYEHHbIX (PU3NYECKMX MOZENEN CTPOEHUS ra3oB, XUAKOCTEN U
TBEpAbIX Ten;

NpYMBOANUTL NMPUMEPLI NPaKTUYECKOTo NCMONb30BaHUSA (PU3NYECKNX 3HAHWIA O TEMIOBLIX ABMEHUSIX;
CeMMKNaCCHUK NONY4YUT BO3MOXHOCTb HAaY4UUTLCA:

uCrnoL308amb 3HaHUSI O MEr08bIX S8EHUSIX 8 M08CeOHEB8HOU Xu3HU O obecrieyeHust 6e3onacHocmu
npu obpaweHuu ¢ npubopamu u mexHu4eckuMmu ycmpoutcmeamu, 0551 COXpaHeHUs1 300p08bsi U
cobntodeHuUss HOPM 3KOI02U4eCK020 1osedeHusi 8 OKpykarowiel cpede;

Haxodumb adekgamHyto rpedsioxXeHHoU 3adade hu3uHeCKyto MoOesb, pa3pewams rpobrnemy Kak Ha
OCHOB8€E UMEWUXCST 3HaHUU O MenoabIX SI8MIEHUSIX C UCM0Mb308aHUEM MemMOoA08 OUEHKU.

MnaHupyeMble pe3ynbTaTbl OCBOEHUsA npegMeTa (8 knacc)

cobntogaTb npaBuna 6e30nacHOCTM U OXpaHbl Tpyda npu paboTe ¢ y4ebHbIM 1 TabopaTopHbIM
obopynoBaHuem;

NMOHNMMATb CMbICIT OCHOBHbIX (*)I/I3VI‘-IeCKI/IX TEPMUHOB: @msmquKaﬂ BeINnnynHa, egnHuLlbl USMepeHus;



pacno3HaBaTb NPOGeMbI, KOTOPbIE MOXHO PELUMTb NPY MOMOLLM (DN3NYECKMX METOAOB; aHanM3npoBaTb
oTAenbHble 3Tanbl NPOBEAEHMS NCCneoBaHUA U MHTEPNpeTUpoBaTh pesynbTaTbl HabngeHn n
OnbITOB;

CTaBWTb OMbITbl MO UCCIIEA0BaHUI0 (PU3NYECKMX ABMEHUA KU DU3NYECKUX CBOMCTB Ten 6e3
NCMNOMb30BaHNs NPSIMbIX U3MEPEHUIA; NPY 3TOM POpMynMpoBaTh Npobnemy/3agady y4ebHoro
3KCnepumMmeHTa; cobupaTtb YCTaHOBKY U3 NpeasioxkeHHOro ob6opyaoBaHus; NPOBOAMTL OMbIT U
hopMynunpoBaTh BbIBOAbI.

Mpumeyanue. Mpu npoBeageHNM nccnegoBaHms U3NYECKUX ABNEHNIN N3MepUTENbHbIE NPMBOpEI
NCMNOMb3yITCA NULb KaK AAaTYUKM M3MEPEHUS PU3NYECKUX BEMMYMH. 3anncy nokasaHui NpsimMbIxX
N3MepPEeHUin B 3TOM criyqae He TpebyeTcs.

NOHMMAaTb POSb IKCNEPUMEHTA B NOMYYEHUN Hay4YHOW MHopMauuu;

NpPOBOANTL MPSIMbIE U3MEPEHUS (PU3NHECKMX BEMNUYMH: BNAXXHOCTb BO3AyXa, HAMNpshKeHne, cuna Toka;
npv 3TOM BbIOMpaTb ONTUMarbHbIA CNOCO6 M3MEPEHMS N UCMONBb30BaTb NPOCTENLLME METOAbI OLLEHKN
norpeLHoCcTen n3mepeHni.

Mpumeyanue. JTiobas yyebHas nporpamma gormkHa obecnevmBaTtb oBnageHne NpsMbiMU N3MepeHNsMu
BCEX MNEepeYnCrieHHbIX PU3NYECKUX BEMUYNH.

NpoBOANTb NCCIeaoBaHNE 3aBUCMMOCTEN (DU3NYECKMX BEMNUYMH C UCMONb30BaHNEM NPSMbIX U3MEPEHUNA:
Mpu 3TOM KOHCTPYyMpOBaTb YCTAHOBKY, (OUKCUPOBATbL pe3ynbTaTbl NONy4YEHHOW 3aBUCMMOCTY OU3NYECKMX
BENMMYNH B BNae Ta6J'II/ILI| n rpa(bvn(os, aenatb BblBOAbl MO pe3ynbTaTtaM UccriegoBaHNA;

NPOBOANTL KOCBEHHbIE N3MEPEHUS (PUBNHECKNX BEMUYMH: NPU BbINOSIHEHUN N3MEPEHUIA coObupaTb
3KCMEPUMEHTArbHYO YCTAHOBKY, criefys NpeasioXKEHHON MHCTPYKLUMU, BBIYUCASTL 3HAYEHNE BEMUYNHDBI U
aHanu3MpoBaTb NOMNy4YeHHbIe Pe3ynbTaThbl C y4eTOM 3a4aHHOW TOYHOCTU M3MEPEHUN;

aHannsnpoBaTb CUTyaL MU NPAKTUKO-OPUEHTUPOBAHHOIO Xapaktepa, y3HaBaTb B HUX NpodBrieHne
N3y4eHHbIX OU3NYECKNX SBIEHUIA UMM 3aKOHOMEPHOCTEN U NPUMEHSATb UMEIOLLMECS 3HAHMS ANst UX
0ObACHEHUS;

NOHMMAaTb NPVHLUMbBI JENCTBMSA MaLUUH, NPOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBUS nx 6Ge3onacHoro
MCMOJb30BaHNA B I'IOBCGLI,HGBHOVI KN3HU,

ncnosnb3oBaTh NpW BbINOMTHEHUN Y4EOHbIX 3a4a4 Hay4YHO-MONYNAPHYIO NUTepaTypy O PU3NYECKMX
SIBNEHMWAX, CNPaBOYHbIE MaTepuanbl, pecypcbl IHTEpHET.

BocbMMKNaccHUK NONyYUT BO3MOXHOCTb Hay4YUTbCS:

0co3Hasamb UeHHOCMb Hay4YHbIX uccriedoeaHull, posib (hU3UKU 8 pacuupeHuu rnpedcmaesneHul ob
OKpyXarouwem Mupe U ee 8kriad 8 yryqyueHuUe Ka4ecmea XUu3Hu;

ucronb308ame fpueMbl MOCMPOEHUSs hududeckux modened, noucka u QhopmynuPosKU OoKka3amesbcme
8bI08UHYMbIX 2UNOME3 U MeopemuYecKux 861860008 Ha OCHOBE IMIMUPUHECKU YyCMaHOo8IIeHHbIX (hakmos;
cpasHuU8amb MOYHOCMb U3MEPEHUSsT (hu3U4EeCKUX 8€JTUYUH 10 8€/IUYUHE UX OMHOCUMEIbHOU
nozpewHocmu rnpu nposedeHuUU npsMbIX UsMepeHul;

camMocmosimesibHO po8oduMb KOCBEHHbIE USMEPEHUsT U ucciedo8aHusi (huU4ECKUX 8eTUHUH C
ucrnosib308aHUEM pPa3u4yHbiX Cr1ocobos uamMepeHus: huauqecKux 8eslu4uH, ebibupame cpedcmea
u3MepeHusi ¢ y4emom HeobxodumoUli mo4YHocmu usmepeHul, 06ocHoabisame 8bI60p criocoba
usmepeHusi, abekeamHoe20 rnocmaeneHHol 3adaye, Npo8odumb OUeHKy 0Cmo8epHOCMU 01y4YeHHbIX
pe3ynbmamos;

80CrpUHUMamb UHOpMayur huau4ecKkozo codepxaHUsi 8 Hay4YHO-MNoMyAsgpHoU numepamype u
cpedcmeax Maccosol UHGhopMayuu, KpUmu4ecku oyeHu8ams Mosly4YeHHy UHGOpMayuro, aHaau3upysi
ee codepxaHue u daHHblIe 06 UCMOYHUKE UHGhopMayuu;

co3dasampb cobCmeeHHbIe MUCbMEHHbIE U YCMHbIE CO0bWeHUs O (hu3UHECKUX SI8/IEHUSIX Ha OCHO8Ee
HEeCKOJTbKUX UCIMOYHUKO8 UHGhopMayuu, cornposoxoamse ebicmyrisieHue rnpe3eHmauued, yyumbieas
0cobeHHOCMU aydumopuu c8ePCMHUKOS.

TennoBble ABNEHUA

BocbMuKnaccHuK Hay4yunTCA:



pacno3HaBaTb TEMMOBbIE ABEHNS U OOBACHATE Ha 6a3e NMEeLNXCA 3HaHU OCHOBHbIE CBOWCTBA UM
YCINOBMS NPOTEKaHNSI 3TUX SBIEHWUIA: TEMNSIOBOE paBHOBECKE, UCNapeHne, KOHAeH cauus, NnaBneHne,
KpucTannuaauusi, KuneHve, BNaxxHOCTb BO34yXa, pasnuyHble Cnocobbl Tennonepenaym
(TennonpoBOAHOCTb, KOHBEKLUS, N3NTyYEHUE), arperaTtHble COCTOSIHWSA BELLECTBaA,NOMNOLLEHNE SHEPTNN
Npv MCNapeHnn XMOKOCTU 1 BbiAENEHNE ee Npu KOHAEeHcaumnm napa, 3aBUCUMOCTb TeMnepaTypbl KUMNEHNs
OT AaBneHus;

onncbiBaTb U3y4YeHHbIE CBONCTBA TeN U TEMNOBLIE SBIEHUS, UCNONb3ys (OU3NYECKNE BENUYMHDI;
KONMYECTBO TEMMOThl, BHYTPEHHASA 3HEPTUs, TeMNepaTypa, YAenbHasi TENNOEMKOCTb BELLECTBA,
yaenbHas TennoTa nnaeneHus, yaenbHasa TennoTta napoobpas3oBaHus, yaernbHas Tennota cropaHms
TONNMBa, KO3PULIMEHT NONE3HOro AENCTBUS TEMMOBOro ABUraTens; NPy onucaHum npaeuibHO
TpakToBaTb (OU3NYECKUIA CMbICIT UCMOSb3YEMbIX BEMUYUH, MX 0603HAYEHUS U eOUHULIbI U3MEPEHNS,
HaxoauTb OPMyIbl, CBA3bIBAKOLLNE AaHHYI0 (DU3NYECKYIO BENTMYMHY C OPYTMMW BENUYMHAMM, BBIYNCIATD
3HavyeHne PU3NYECKON BEMNYUMHDI;

aHanusMpoBaTb CBOWCTBA Ter, TEMNSOBbIe SABMEHNSI U NPOLECCHI, UCMONb3Ysi OCHOBHbLIE MOMOXKEHUS
aTOMHO-MOIEKYISIPHOrO Y4EHMS O CTPOEHMMN BELLLECTBA N 3aKOH COXPaHEHUS SHEPTUN;

pasnuMyaTb OCHOBHbIE MPU3HAKN U3YYEHHbIX (PU3NYECKNX MOLENEN CTPOEHUS ra30B, XUAKOCTEN U
TBEpAbIX Ten;

NpVMBOANTb MPUMEPbI NPaKTUYECKOro UCMONb30BaHNS (PU3NYECKNX 3HAHWUI O TEMMOBbIX ABMEHUSX;
pellaTb 3a4aun, UCMOoNb3ysi 3aKOH COXPaHEHUs1 SHEPIMK B TEMSIOBLIX NpoLieccax 1 hopMyIbl,
CBsi3blBaOLLME hm3MYECKME BENUYMHBI (KONMYECTBO TEMNNMOTLI, TeMNepaTypa, yaernbHasi TENNoeMKOCTb
BeLLEeCTBa, yaenbHas TensnoTta nnaBneHuns, yaenbHasa TennoTa napoobpa3oBaHus, yaenbHasi TennoTa
cropaHus Tonnuea, KoadULMEHT NONE3HOro AeNCTBUSA TENMOBOrO ABUraTens): Ha OCHOBE aHanm3a
YCINOBMS 3afayn 3anncbiBaTb KPaTKoe YCIoBMe, BblOeNsiTb (U3NYeckme BenMYmHbl, 3aKoHbl U hopMyrbl,
HeoOxoaMMble ONsl ee peLleHusl, NPOBOAMTL pacyeThl U OLEHMBATL peanbHOCTb NOSy4YEeHHOro 3Ha4YeHUs
d13MYecKor BENNYNHDI.

BocbMMKNacCHUK NONyYUT BO3MOXHOCTb Hay4YUTbCS:

ucronb308amb 3HaHUS O Merio8bIX S8IIEHUSIX 8 108CeOHE8HOU XU3HU 011 obecriedeHuss besonacHocmu
npu obpaweHuu ¢ npubopamu u mexHuU4eckuMu ycmpoticmeamu, 01151 coxpaHeHus1 300p08bs U
cobrnodeHuUs1 HOpM 3Kor02U4ecKo20 rnosedeHusi 8 okpyxarouwieli cpede; npugodums npuUMepsb!
aKosioaudeckux nocrnedcmeutl pabomsi dsuzameriell BHyMpPeHHE20 ceopaHuUsi, Merosbix u
2udpoanekmpocmaHyud;

pasnuyams epaHuubi MPUMEHUMOCMU (bU3UYECKUX 3aKOHO8, MOHUMamb 8ceobujuli xapakmep
yHOamMmeHmasibHbIX hu3UYEeCKUX 3aKOHO8 (3aKOH COXpaHEeHUs 3Hepauu 8 mernsiosbix rnpouyeccax) u
O2paHUYeHHOCMb UCIMO0/Ib308aHUST YacmHbIX 3aKOHOB8;

HaxoOumb adekeamHyo rpedrioxXeHHOoU 3adadve huauvecKyo Modesb, pa3peuwiams npobrnemMy Kak Ha
OCHO8€ UMEOUUXCS1 3HaHUU O Mersiosbix SI8/IeHUSIX C UCMOMb308aHUEM MameMamu4yecKoeo arnnapama,
mak u rpu nomMowu Memodo8 OUEHKU.

Anekmpuyeckue u MagcHUMHbIe s1I8JIeHUS

BocbMuKnaccHuK HayumTcs:

pacrno3HaBaTb 3M1eKTPOMarHUTHbIE SIBNEHUS U OO BSCHATbL HAa OCHOBE UMEIOLLMXCS1 3HAHUI OCHOBHbIE
CBOWCTBA UNN YCIOBUS NPOTEKAHUSA 3TUX SBIEHWIA: SNeKTpM3auns Ten, B3aMMOL4ENCTBME 3apsaoB.,
3NEKTPUYECKUI TOK U ero AencTBuS (TENSIOBOE, XMMUYECKOE, MarHUTHOE), B3aMMOAENCTBME MarH1ToB,
OeVicTBUE MarHUTHOMO MOJIS Ha NPOBOAHMK C TOKOM, MPSIMOSIMHEHOE pacnpoCTpaHeHme CBeTa,
oTpakeHue v nperioMreHne ceeTa.

COCTaBNSATb CXEMbl SNIEKTPUYECKMX Liener ¢ nocnegoBaTernbHbIM U NapannesibHbiM COeANHEHNEM
3M1EMEHTOB, pa3nunyas yCrnoBHble 0603HAYEHUS] SNIEMEHTOB 3fIEKTPUYECKMX Liener (MCTOYHMK TOKa, KIoY,
pes3ncTop, peocTaT, faMnoyka, amnepmeTp, BONbTMETP).

ncnosb3oBaTb ONTUYECKME CXEMbI A4S MOCTPOEHUS U306paXKeHWI B NIOCKOM 3epkarne 1 cobuparoLlen
nuH3e.



ONnncbIBaTb N3yYeHHbIE CBONCTBA TEN U 3NEeKTPOMAarHUTHbIE SBEHUS, UCMONb3Ys hr3ndeckme BenuYmHbI:
ANEKTPUYECKUN 3apsid, Cuna Toka, SNEKTPUYECKoe HanpshkeHne, SNeKTpuyYeckoe ConpoTUBeHne,
yOernbHOe ConpoTMBIIEHME BELLECTBA, paboTa 3NEKTPUYECKOro Norsi, MOLWHOCTb Toka, hoKycHoe
paccTosiHMe 1 ONTUYECKas cuna fNyH3bl; NPy ONMCaHUU BEPHO TpakToBaTh U3NYECKUA CMbICH
NCMNOMb3yeMbIX BENNYUH, NX 0O03HAYEHNS U €OUHULbI U3MEPEHUST; HAaX0AUTb (POPMYIbI, CBA3bIBaKOLLNE
OaHHY0 (OU3NYECKYH0 BEMUYMHY C APYTMMU BEMUYMHAMMN.

aHanuaupoBaTb CBOWCTBA Terl, 3NEeKTPOMarHUTHbIE SIBNEHUS U NPOLLECCHI, UCNONb3ysa m3ndeckme
3aKOHbI: 3aKOH COXPaHEHUSI ANEKTPUYECKOro 3apsiaa, 3akoH Oma Ansa yvacTtka uenu, 3akoH hxoyns-
JleHua, 3aKOH NPSIMONTMHEHOTO PAcnNpPOCTPaHEHUS CBETA, 3aKOH OTPaXKEeHWs1 CBETA, 3aKOH NpernoMreHus
CBETAa; Npu 3TOM pasnn4yaTtb CITIOBECHYH (DOPMYNMPOBKY 3aKOHA U ero MaTemMaTU4eCKoe BblpaXKeHue.
NPUBOANUTL NPUMEPbI NPaKTUYECKOro UCMONb30BaHNst U3NYECKUX 3HAHWUIA O SMEKTPOMAarHUTHbIX
SABNEHUAX

pellaTb 3a4aum, ucnonb3ys duandeckne 3akoHbl (3akoH Oma gnsa ydacTtka uenu, 3akoH [xoynsa-JleHua,
3aKOH NPSIMOSIMHENHOIO pacnpoCTpaHEHUs CBETA, 3aKOH OTPaXXeHUs CBeTa, 3aKOH NMPenoMreHnsi ceeTa)
1 hopmyrbl, CBA3bIBaOLLME (PMU3NYECKME BENUYMHDI (CNa TOKA, ANEKTPUYECKOE HanpsXXeHue,
3NEKTPUYECKOE CONPOTMBIIEHME, YAENbHOE CONPOTUBIIEHME BeLLecTBa, paboTa anekTpmMyeckoro nons,
MOLLIHOCTb TOKa, (POKYCHOE pacCTOSIHUE U OMTUYECKasi Cura NIMH3bI, hopMyIibl pacyeTa aMeKTPUYECKOro
CONPOTMBNEHMS MPU NOCeAoBaTENbHOM M NapannenbHoOM COeaNHEHUN MPOBOOHUKOB): HA8 OCHOBE
aHanusa ycnosus 3agaudv 3anucbiBaTb KpaTKoe yCroBue, BblAeNAaTb PU3NYECKME BENUYMHBI, 3aKOHbI U
dopMynbl, HeOBX0AMMbIE ONSl ee peLleHus], MPOBOAUTL pacyeThl U OLLEHMBATbL peasnibHOCTb NOMy4YeHHOro
3Ha4YeHnsa prn3nN4ecKon BEMNYMHDI.

BocbMMKNaccHUK NONyYUT BO3MOXHOCTb Hay4YUTbCS:

ucrnonb308amb 3HaHUsI 06 3rIeKMpPOMa2HUMHbIX SI8/1I€HUSIX 8 MO0BCEOHEBHOU XU3HU Os1s1 obecreqyeHusi
b6esonacHocmu npu obpawieHuu ¢ npubopamu U mexHuU4ecKuMuU ycmpotcmeamu, Orisi COXpaHeHusi
300po8bsi u cobrodeHus1 HOpM 3K0r02U4eCcKoao rnogedeHust 8 oKpyxarouel cpede; NpusoOuUmb
MPUMEPbI 8/IUSIHUS 3[IEKMPOMazHUMHbIX U3ITy4YeHUU Ha Xueble opaaHU3MbI;

pasnuyams 2paHulbl MPUMEHUMOCMU (hU3UYECKUX 3aKOHOB8, MOHUMamb eceobwjuli xapakmep
¢pyHOameHmarbHbIX 3aKOHO8 (3aKOH COXpaHeHUs afieKmpuyecKkoeo 3apsida) u oepaHU4eHHOCMb
ucrnornb308aHUs YacmHbIx 3akoHo8 (3akoH Oma Onsi ydacmka uenu, 3akoH [Dxoyns-TleHua u dp.);
ucrnonb308ame fNpueMbl MOCMPOEHUS ¢hududeckux moderied, noucka u hopmynuposKu dokasamersibecmea
8b108BUHYMbIX 2UNIOME3 U MeopemuyecKux 8bI80008 Ha OCHOB8E 3MIMIUPUYECKU yCmMaHOB/IEHHbIX (haKmos;
Haxo0umb adekeamHyto rpedrnoxeHHoU 3adade chusudeckyro modersb, pa3pewams npobrnemy Kak Ha
OCHOBE UMerWuxcsl 3HaHul 06 arieKmpomMacHUMHbIX S18/1€HUSIX C UCM01b308aHUEM MameMamu4yecKo20
annapama, mak u rpu rnomMouwu Mmemodo8 OUEHKU.

MnaHnpyeMble pe3ynbTaTbl OCBOEHUsI npeameTa (9 knacc)

BbInyCKHUK HayuuTcs:

e cobniopgaTb npaBuna ©0e30nacHOCTM WM OXpaHbl Tpyga npu pabote ¢ yy4ebHbIM M
nabopaTtopHbiM 060pyaOBaHNEM;

e [OHMMATb CMbICIT OCHOBHbIX (M3NYECKUX TEPMUHOB: dnsmdeckoe Temno, uanyeckoe
siBNeHne, pmanyeckasi BENMYnHa, eauHuLbl UsMepeHus;

e pacno3HaBaTb MNpobniembl, KOTOpblE MOXHO pelnTb MpUM MOMOLM (U3NYECKMX METOAOB;
aHanusvMpoBaTb OTAENbHblE 3Tanbl MNPOBEAEHUA WCCNEAOBaHWMA U WHTEPNpPeTUpoBaTb pe3ynbTaThbl
HabnaeHnn 1 oNbITOB;

e CTaBWTb OMbITbl MO UCCNEAOBaHNIO PUBNYECKUX ABMEHUIN U PU3MYECKUX CBOWCTB Ten 6e3
NCMONb30BaHMA MPsIMbIX  U3MepeHun; npu 3ToMm dopmynupoBaTe npobnemy/3agady y4eBHOro

QKCNnepumMmeHTa, COGVIpaTb YCTaHOBKY U3 nNpearnoxXeHHOoro O60py,D,OBaHVIFI; npoBOoAUTb ONbIT U



hopMynunpoBaTh BbIBOAbI.

MpumeyaHue. MNMpu NnpoBegeHUN nccnegoBaHUsa U3NYECKNX SIBNIEHWIA N3MepUTenbHble Npubopsl
MCMNOMb3YITCH NULb KakK OaTyMKU U3MEPEHUs (PU3MYECKUX BENUYUH. 3anucu MnokasaHum npsiMbix
N3MeEPEHU B 3TOM Criyyae He TpebyeTcsl.

e OHMMAaTb POSb SKCNEPMMEHTa B NOMYYEHUN Hay4HOW MHpopMaLuuu;

e pOBOAUTL MpsIMble M3MEpPeHMs1 (PM3NYEeCKUX BEnM4YMH: BPEMSs, paccTosiHue, macca Tena,
obbem, cuna, TemnepaTypa, aTMOCEpPHOE AaBriEHWE, BMaXHOCTb BO3A4yXa, HanpshkeHue, cuna Toka,
paguaunoHHbii OH (C UCNONb3OBaHMEM [O3UMETpA); Npu 3TOM BblbMpaTb ONTUMAanbHbLIM CNocod
N3MepeHNs 1 NCNoMb30BaTh NPOCTENLLNE METOAbI OLIEHKN MOrPELLUHOCTEN N3MEPEHMM.

MpumevaHue. Jlobas yyebHasa nporpamma [JofbkHa obecneynBaTb OBMaAeHUE NPSIMbIMU
N3MEPEHUSIMU BCeX NepevncrieHHbIX (U3NYECKMX BEMNUYNH.

e MpOBOAUTb UCCregOBaHUE 3aBUCUMOCTEN (DU3NYECKUX BEMNUYUH C UCMONb30OBaHUEM MPAMbIX
N3MEPEHUI: NPU 3TOM KOHCTPYMPOBaTL YCTAaHOBKY, (OUKCMPOBATbL pe3yrbTaTbl NOfly4eHHON 3aBUCMMOCTM
n3MYEeCKMX BENUYMH B Buae Tabnuu u rpadmkoBs, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCNeAoBaHuUS;

e MpPOBOAUTb KOCBEHHLIE W3MEPEHUs] (PUINYECKMX BEJNUYMH: MNPU BbINOMHEHUM W3MEPEHWIN
cobupaTtb aKCnepuMMeHTarbHyl0 YCTaHOBKY, Criedys NPearnioXeHHOW MHCTPYKUMMW, BbIYUCASATb 3HaYeHue
BENMYMHBI 1 aHaNM3MpoBaTb NOSyYEHHbIE pe3yrnbTaTbl C y4eTOM 3aaHHOM TOYHOCTU M3MEPEHUIA;

e aHanM3upoBaTb CUTyauuuM MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Yy3HaBaTb B HUX
NposiBNeHne N3y4eHHbIX PU3NYECKNX ABMEHNIA UM 3aKOHOMEPHOCTEN U MPUMEHSITb MMEIOLLMECS 3HAHWSA
AN X OO bACHEHUS;

e OHMMATb MPUHUMMNbI OENCTBUSA MaLLWH, NPMOOPOB M TEXHUYECKUX YCTPOWCTB, YCMOBUS MX
6e3onacHOro Mcnosib3oBaHUs B NOBCEAHEBHOWN KU3HM;

e Ucrofb3oBaTb MpU  BbINOMHEHWM Y4YeOHbIX 3aday Hay4Ho-MOMymnsipHyl nuTepaTtypy o
U3MYECKMX SBMEHUSIX, CPaBOYHbIE MaTepuarnsbl, pecypcbl VIHTEpHET.

BbINyCKHUK NONTYyYUT BO3MOXHOCTb Hay4YUTbCS:

e O0co3Hasamb UEHHOCMb Hay4HbiX uccredosaHull, posnb U3UKU 8 pacwupeHuu
npedcmasneHuli 06 OKpyKarouwem Mupe u ee 8knad 8 yryyweHUe Kadecmasa XU3Hu;

e Ucrnonb308ampb fpuemMbl OCMPOEHUsT u3udeckux modesnel, noucka u OopMyIupPoOsKU
dokasamenibcme 8bI08UHYMbIX 2urome3 U meopemu4yeckux 8bi80008 Ha OCHO8Ee 3IMMIUPUYECKU
yCmaHOB/IEHHbIX ¢haKmos;

e CpasHUBamb MOYHOCMb U3MEPEHUS (hU3UYECKUX 8E/IUHUH 10 8€/TUYUHE UX OMHOCUMEsIbHOU
roepewHocmu rnpu rnpoesedeHuu rnpsiMbIX U3MepeHuUU;

e camMoCmosImesiIbHO [Po8OO0UMb KOCBEHHbIE U3MEPeHUs U uccredoeaHusi u3u4ecKux
8€/IUYUH C UCIMOMb308aHUEM pPasfiuyHbIX €rnocobos usMepeHus hu3uyYecKUux B8esluyduH, ebibupamb
cpedcmea u3MepeHuUsi ¢ y4emom Heobxodumoli mo4YHocmu u3mepeHul, 060cHo8bI8amb 8bI60p criocoba
usmepeHusi, adekeamHoz20 riocmassieHHoU 3adaye, rpPosoduUMb OUEHKY O0CMO8EPHOCMU MOJTyYEHHbIX
pe3ynbmamos;

e gOCrIpUHUMamb  UHGOpMauur  u3UYEeCKo20  coOepxkaHusi 8  Hay4HO-MoMnynspHouU
numepamype U cpedcmeax Maccosol UHopMayuu, KpUMUYEeCKU OueHUsamb  MO/1YYEHHYIO
UHbopMayuro, aHanusupys ee codepxxaHue U 0aHHbie 06 UCMOYHUKe UHGhopMayuu;

e co30asamb COBCMBEHHbIE MUCbMEHHbIE U YCMHbIE COOOWEHUST O (hU3UYECKUX S8/I€HUSIX Ha

OCHOBE HECKO/bKUX UCMOYHUKO8 UHGhopMauuu, cornpogoxdambs 6bicmynieHue rpeseHmauued,



y4dumslgasi ocobeHHoCmu ayoOumopuu c8epCMHUKOS.

MexaHu4eckue siBNeHUs

BbINyCKHUK HayuuTCA:

e pacrno3HaBaTb MEXaHW4YEeCKMEe SABMEHUS N OODBACHATL Ha OCHOBE MMELWMXCA 3HaAHWUN
OCHOBHble CBOWCTBA WMW YCMOBUS MPOTEKAHUA 3TUX HABMEHUIA: PaBHOMEPHOE W HepaBHOMEPHOE
OBWKEHNEe, pPaBHOMEPHOE W pPaBHOYCKOPEHHOE MPAMOMMHENHOE [OBWXKEHUE, OTHOCUTENbHOCTb
MEeXaHM4EeCKOro ABMXEHWs, CBOBOAHOE NadeHne Ter, paBHOMEPHOE OBVKEHME MO OKPY>KHOCTU, UHEPLINS,
B3anMoOencTBne Ten, peakTnBHOe ABWXEHWe, nepefava AaBrneHus TBepabiMu Tenamu, XuaKocTamm U
rasamm, aTmocdepHoe OaBrieHue, nnaBaHue Terl, paBHOBECUE TBEPAbIX TeSl, UMEIOLLMX 3aKPENEHHYH
OCb BpalLleHus, konebaTenbHOe ABMXEHME, PE30HAHC, BOITHOBOE ABMXEHMNE (3BYK);

e ONUCbIBaTb M3Y4YeHHblIE CBOWCTBA TNl U MEXaHW4YeCKMe SBMEHWUS, MUCMOomNb3ys uanyveckue
BEMWYMHbLI: NyTb, NMEPEMELLEHMNE, CKOPOCTb, YCKOPEHWe, nepuod obpalleHusl, macca Tena, MroTHOCTb
BellecTBa, cuna (cuna TsDKEeCTW, cura YMIpyrocTu, cuna TpeHws), OaBneHue, WUMMynbC Tena,
KMHETMYECKasa 3Heprusi, NoTeHumnanbHas 3SHeprusi, MexaHudeckasi paboTta, MexaHu4yeckasd MOLLHOCTb,
KMO npu coBepluieHnn paboTbl C MCMONb30BaHMEM MPOCTOr0 MexaHu3ma, cuna TPeHus, amnnutyaa,
nepyod M 4vactoTa konebaHun, OfiMHa BOSHbI M CKOPOCTb €€ pacnpoCTpaHeHus; npu onMcaHum
NpaBuUibHO TpakToBaTb (PU3NYECKMMA CMbICIT MCMOMb3YEMbIX BENUYMH, UX OBO3HAYEHUA U eOUHULIbI
U3MepeHns, HaxoauTb (OpPMynbl, CBA3bIBAKOLLME [aHHYI0 ((PU3MYECKYI0 BEMUYUHY C  OpYyrumu
BENNYMHAMM, BbIMUCHSATb 3Ha4YeHNe PU3NYECKON BESNTUYMHLI;

e aHanM3upoBaTb CBOWCTBA TErl, MEXaHUYECKUE SIBIIEHUS U NPOLIECCHI, UCMONb3Yys U3nyeckme
3aKOHbI: 3aKOH COXPaHEHUS! 3HEPruu, 3aKOH BCEMWPHOro TArOTEHWS, MPUHLMN Cyneprnosvumm Ccur
(HaxoxgeHne pasHogencTBytowwern cunbl), |, Il n lll 3akoHbl HbOTOHA, 3aKOH COXpaHeHWUs UMMyrbea,
3akoH ['yka, 3akoH Mackans, 3akoH ApxuMmena; npy 3TOM pasnvyaTb CFIOBECHYIO hOPMYSIMPOBKY 3aKoHa U
€ro MaTeMaTU4eCKOe BblpaXeHue;

e pasnuyaTtb OCHOBHbIE MPU3HAKM U3YYEHHbIX (PU3MYECKMX MOLEnen: matepuanbHas Touka,
WMHepuunanbHasi CUCTeMa OTCYeTa;

e pewartb 3agayun, UCNomnb3ys uamdeckne 3akoHbl (3aKOH COXPaHEHUS 3JHEepPruu, 3aKoH
BCEMMUPHOro TAroTeHus, npuHuun cynepnosvumn cun, |, 1l n 1l 3akoHbl HblOTOHA, 3aKOH coxpaHeHus
uMmnynbca, 3akoH [yka, 3akoH [lackans, 3akoH Apxumena) n Gopmynbl, CBs3biBalOWmne usndeckme
BENUYMHbI (NYyTb, CKOPOCTb, YCKOPEHWe, Macca Tena, NNoTHOCTb BellecTBa, cuna, AaBneHue, UMnynsc
Tena, KUHeTU4eckas JHeprus, MoTeHumnanbHas SHeprus, MexaHudeckasi paboTa, MexaHudeckasi
MoLHOCTb, K[ npocToro mMexaHu3ma, cuna TPEHUSA CKOMbXEHWUS, KOIMULNEHT TPEHUs,, amnnutyaa,
nepuog v Yactota konebGaHwui, ArMHA BOJHbI M CKOPOCTb €€ PacrnpoOCTPaHEHMs): HA OCHOBE aHanm3a
YCIOBUS 3a[jaun 3anuncbiBaTb KpaTkoe yCroBue, BbiAENATb pr3nyeckne BennUMHbI, 3aKoHbl 1 (OOPMYIbl,
HeobxoaMMble AN ee peLleHus, NPOBOAUTbL pacyeThl U OLeHMBaTb peanbHOCTb MOMYy4YEeHHOro 3HaYeHust
d13nyeckon BENNYMHDI.

BbINYCKHUK NOMYYMUT BO3MOXHOCTb HayuUUTbCA:

e UCr0/1b308amb 3HaHUSI O MEXaHUYECKUX SI8/1€HUSIX 8 N08CeOHE8HOU XU3HU O obecrieyeHust
besonacHocmu rnpu obpauwjeHuu ¢ npubopamMu U MexHUYeckuMu ycmpolicmeamu, Orsi COXPaHEeHUs
300poebsi U coboOeHUSI HOPM 3KOJI02UYEeCKO20 r108e0eHUsI 8 OKpyxarwel cpede; npusodums
rpuMepb!  MPaKmMuU4yecKo20 UCMOob308aHUsT (bU3UYECKUX 3HaHUU O MexaHUYEeCKUX S8IIeHUsIX U

¢usudeckux  3aKoHax;, pumMepbl  UCMOMb308aHUS  80300HOBMSIEMbIX  UCMOYHUKO8  3Hepauu;



aKosioauveckux nocrnedcmeaul uccrnedogaHusi KOCMUYECKO20 rpocmpaHcms;

e pasnu4yame epaHulbl MPUMEHUMOCMU bU3UYECKUX 3aKOHO8, MoHUMamb eceobuwuli xapakmep
gyHOamMmeHmasIbHbIX 3aKOHO8 (3aKOH COXPaHeHUs1 MexaHU4YeCKoU 3Hepauu, 3aKOH COXPaHeHUsl UMIy/IbCa,
3aKOH 8CEMUPHO20 Msi20meHuUsl) U 02paHUYeHHOCMb UCM0/1b308aHUsT YacmHbIX 3aKOHO8 (3akoH [yka,
Apxumeda u dp.);

e HaxoOumb adekgamHyo rpedrioxeHHoU 3adade u3uvyeckyro Modesb, paspewams
rnpobrniemy Kak Ha OCHO8€ UMEWUXCS 3HaHUl Mo MexaHUKe C UCMOoMb308aHUEM MameMamu4yecKozo
annapama, mak u fpu nomMouwu Mmemodo8 OUEHKU.

TennoBble ABNeHUA

BbINnyCKHUK HayuuTca:

e pacno3HaBaTb TeMnoBble SBMEHUs U OOBACHATbL Ha Oase MMEKLLMXCS 3HaHWN OCHOBHbIE
CBOWCTBA WIX YCrOBUSA NPOTEKaHUS 3TUX ABMNeHU: anddysnsi, usmeHeHne obbema Tern npu HarpeBaHUn
(oxnaxgeHun), Gonblias CKMMaeMOCTb ras3oB, Manasi CKUMAeMOCTb XWMOKOCTEW W TBeEpAbIX TeEr;
TENnnoBoe paBHOBECWE, UCNApPEHUe, KOHAEHCAUWs, NMnaBieHne, KpucTannunsauusl, KuneHne, BnaxHocTb
BO34yxa, pasnuyHble cnocobbl Tennonepedayn  (TENNOnpoBOOHOCTb, KOHBEKUUSA, M3NydeHue),
arperaTHble COCTOSIHUS! BELLLECTBA, MOMMNOLLEHNEe SHEPTUM NP NCMAPEHNMN XXUOKOCTU 1 BblaeNeHne ee npu
KOHAEHcauun napa, 3aBMCMMOCTb TemnepaTypbl KUMEHWUSI OT AaBIEHNS;

e OMUCbIBaTb W3y4eHHble CBOWCTBA TEN W TENnoBble SBMEHUS, WUCNONb3ys duandeckue
BEMMYMHbI: KONMMYECTBO TEenmnoTbl, BHYTPEHHSI 3JHEeprus, Temnepatypa, yAenbHas TenrnoeMKoCTb
BeLlecTBa, yaenbHas Tennota nrnaefeHusl, yaenbHasi Tennota napoobpasoBaHusi, yaenbHas TennoTa
cropaHus TonnmBa, Ko3dPMUMEHT NOMEe3HOro AeNCTBWS TENnnoBOro ABuUratens; npu  onMcaHuu
NpaBUNbHO TPaKTOBaTb (PMU3NYECKUIA CMbICHT WMCMOMb3yeMbIX BEnMYMH, UX O00O03HaAYEeHUs U eguHULbI
N3MEPEHUsl, HaxoguTb OpPMyrbl, CBA3blBalOWME [OaHHY (U3NYECKYD BENUYMHY C  OpPYrMMM
BENMYMHaMM, BbIYMCAATb 3HAYEHNE PU3NYECKOWN BESNTUYMHBI;

e aHanM3upoBaTb CBOWCTBa Terl, TEMNJIOBble SBIMEHWUST U MPOLECCHl, MCMOMNb3ys OCHOBHbIE
NOMIOXXeHNss aTOMHO-MOJEKYNSPHOrO Y4EHUs O CTPOEHMM BELLLECTBA U 3aKOH COXPaHEHUS SHEPTUN;

e pasnMyatb OCHOBHbIE MPU3HAKN WU3YYEHHbIX (U3NYECKUX MOogeNen CTPOEeHUsA ras3os,
XXMOKOCTEN 1 TBEPAbIX TEN;

e MpVMBOAUTbL MNPUMMEPbI MPAKTUYECKOrO WCMOMb30BaHUSA (U3NYECKMX 3HAHWUIA O TEMNOBbIX
SABNEHUSAX;

e pellaTb 3aga4vu, UCMONb3ysl 3aKOH COXPAHEHWUsI AHEPIMM B TEMJIOBLIX NpoLeccax U opmynbl,
CBsA3blBAOLLNE (PU3MYECKME BENMMYMHBI (KONMYECTBO TEMMOThl, TeMnepartypa, yaernbHas TennoeMKoCTb
BellecTBa, yaenbHas TennoTa NnaeneHusl, yaenbHasi TennoTta napoobpasoBaHusi, yaenbHasi TennoTa
cropaHus TOnnmMBa, Ko3ULMEHT MONE3HOro AEWCTBUSI TEMIOBOrO ABUraTens): Ha OCHOBE aHanusa
YCINoBMS 3aga4yum 3anncbiBaTb KPATKOe yCroBMeE, BblAENsTb (PM3nYecKkne BENNYMHbI, 3aKOHbI 1 (DOPMYIbI,
HeobOxoaMMble AN ee peLleHns, MPOBOAUTL pacyeThbl N OLEHMBATb pearnibHOCTb MOMTyYEHHOTO 3HaYeHus
dM3nMyYeckon BENNYNHDI.

BbINyCKHUK NONTYyYUT BO3MOXHOCTb Hay4YUTbCS:

e UCMOMb308amMb 3HaHUS O MErNo8bIX S6MEHUSX 8 MOBCEOHEB8HOU XU3HU Ol obecrieyeHusi
besonacHocmu rnipu obpauwjeHuu ¢ npubopamu U MEexHU4YecKkUMu ycmpotlcmeamu, Onisi COXpaHeHusi
300poebsi U cobrodeHUsi HOPM 3KOI02UYEeCKo20 [108e0eHUSI 8 OKpyxarmwel cpede; npusodums

npumepsb! 3KonoauyYeckux rnocnedcmeuli pabomsi 08uzamerneli BHYMpPEHHe20 Ca20paHuUsi, Menosebix u



a2udpoanekmpocmaHyud;

e pasnu4ame epaHuubl MPUMEHUMOCMU bU3UHECKUX 3aKOHO8, NOHUMamb eceobwjuli xapakmep
yHOamMmeHmasibHbIX (bU3UYECKUX 3aKOHO8 (3aKOH COXPaHEHUsl 3Hepauu 8 MmernsosbiX rnpoyeccax) u
02paHUYeHHOCMb UCIMO0/1b308aHUS YaCMHbIX 3aKOHO8;

e HaxoOumb adekgamHyl rpedrioXeHHOU 3adadye u3uvyeckyro Molernb, paspewams
npobrieMy Kak Ha OCHOBE UMEIWUXCS 3HaHUll O mernsoebiX $8/1eHUSX C UCMO0/Ib308aHUEM
MameMamu4ecKoe0 arnnapama, mak u rpu nomouwju Memoodo8 OUEHKU.

dneKkTpuyeckme U MarHUTHble ABNEHUsI

BbInyCKHUK HayuuTcs:

e pacno3HaBaTb 3JIEKTPOMarHUTHble ABNEHUA U 00BACHATL Ha OCHOBE MMerLnXcA 3HaHUN
OCHOBHble CBOWCTBa WIN YCMOBWUSI NMPOTEKaHUS 3TUX SBMNEHWI: 3MeKTpu3aums Ten, B3aMMOLencTBue
3apsi40B, ANEKTPUYECKUA TOK U ero OewncTBus (TEMnoBOE, XMMUYECKOoe, MarHUTHOE), B3anMOAeNcTBme
MarHWTOB, 3NIEKTPOMAarHMTHas WHAOYKUMS, OENCTBME MarHUTHOro Mnofsi Ha MNPOBOAHMK C TOKOM W Ha
OBWXKYLLYIOCS 3apshKEHHYHO YacTuly, OEWCTBUE IEeKTPUYECKOro MOMA Ha 3apshKEHHY 4YacTuuy,
3MEeKTPOMarHMTHble BOJIHbI, MPSMOMMHENHOE pacnpoCTpaHeHWe cBeTa, OTPaXeHwe W nperioMmreHve
cBeTa, Aucnepcus ceeta.

® COCTaBJIATb CXeMbl OSJNEeKTPpUYeCKnx ueneﬁ C nocnegosaTtesibHbiIM 1 napannesibHbIM
COEeQVHEHVMEM JNEMEHTOB, pa3nuyas yYCroBHble 0003Ha4YeHUA 3JNEMEHTOB 3MEKTPUYECKUX Lenen
(MCTOYHMK TOKa, KIOY, PE3MCTOP, peocTar, flamrnoyka, amnepMeTp, BONbTMETP).

e KCMOMb30BaTb ONTUYECKME CXEMbl OFiS MOCTPOEHUs] M300paxeHWn B MMOCKOM 3epkane wu
cobupatoLen nuHse.

e ONnUcCbliBaTb U3y4YeHHbIE cBoKWcTBa Ten u ONNEKTPOMArHnTHbIE ABNEHUA, NCNOJb3yA q)msmqecme
BEMWYMHbI:  SMEKTPUYECKUA  3apsg, cuna ToKa, 3NEeKTPUYEeCKoe HanpsbkeHWe,  arekTpuyeckoe
COMNpOTMBIEHME, YAENbHOE CONMPOTMBIIEHME BellecTBa, paboTa 3MeKTpMYECKOro Mosis, MOLWHOCTb TOKa,
(hOKyCHOE pacCTOsiHUE M ONTUYecKasi cura JIMH3bl, CKOPOCTb 3NIEKTPOMArHUTHLIX BOSH, ANIMHA BOJSHbI U
YyacToTa cBeTa; NpW OMUCaHUW BEPHO TPaKToOBaTb (PM3NYECKUIA CMbICIT UCMOMb3YEMbIX BEIUYMH, WX
0603HayYeHnss M eavHUUbl U3MEepeHUs; HaxoauTb OPMynbl, CBSA3bIBAKOLIME OaHHY (PU3NYECKYIO
BEMNUYUNHY C APYrMMU BENUYMHAMM.

e aHanM3upoBaTb CBOWCTBA Tefl, SNIEKTPOMAarHUTHblE $SBMIEHWS W MPOLECCHI, WCMOMb3ys
hm3MYecKkme 3aKoHbIl: 3aKOH COXpaHEHMWs ANEKTpPUYecKoro 3apsaa, 3akoH Oma onsa ydacTtka Lenu, 3aKoH
Ibxoynsa-JleHua, 3akoH NPSAMOSMHENHOro pPacnpoCTpPaHEHUs CBeTa, 3aKOH OTpaXKeHusl cBeTa, 3akoH
NPenoMIieHnss CBETA; NMPU 3TOM pa3nuyaTb CMOBECHYH (DOPMYIIMPOBKY 3aKOHa M ero mMatemartudeckoe
BblpaxxeHue.

e MpMBOOUTbL  MpPUMMEPbl  MPAKTUYECKOrO  MCMONb30BaHUA  (OU3NYECKMX  3HAHUA O
ANEKTPOMArHMTHbIX ABIEHNSIX

e pewartb 3agayun, ucnomnb3dys duandeckne 3akoHbl (3akoH Oma Ons yyacTka uenu, 3akoH
Ixoyns-NleHua, 3akOH NPSIMONIMHEMHOrO pPacnpoOCTPaHEHUs1 CBETA, 3aKOH OTPaXKeHWUsi CBETa, 3aKOoH
npenomMrieHns ceeta) U opMyrnbl, CBA3bIBaOWMNE (PUNYECKME BENUYMHBI (CUMa TOKA, 3NEKTPUYECKoe
HanpshkeHne, arekTpuyeckoe COMpoTMBIEHME, YAenbHOe COMpOoTMBIEHWE BelecTBa, paboTa
ANEKTpU4eCcKoro nond, MOLHOCTb TOKa, (*)OKyCHoe paccrtoaHne n ontn4veckaa cuna InnH3bl, CKOPOCTb
3MEKTPOMarHMTHbIX BOSH, ANMHa BOMHbI W 4acToTa cBeTa, (opMymnbl pacyeTa JneKTpU4ecKoro

conpoTuerieHnAa npu nocrnegoBaTtesibHOM W NapannenbHOM coeAUHEeHUU I'IF)OBO,D,HI/IKOB)Z Ha OCHOBe



aHannsa ycnoBuda 3agayvun 3anncbiBaTb KpaTKoe ycnoBue, BblOeNATb qavlsmqecme BENMNYUNHbI, 3aKOHbI U
dopmynbl, HeobXxoauMbIE AMsi €€ peLleHnsi, MPOBOAUTEL PacYETbl M OLIEHUBATb PearnbHOCTb NMOAYYEHHOrO
3Ha4yeHns (Pm3NYeCKOon BEMNYMHDI.

BbINYyCKHUK NONYYUT BO3MOXHOCTb HaYy4YUTLCSA:

e ucronb3oeamb 3HaHUSI 006 3JIEKMPOMa2HUMHBIX SBMEHUSIX 8 M08CEOHE8HOU XXU3HU Orns
obecneyeHusi 6esonacHocmu npu obpaweHuu ¢ npubopamu U MeExXHUYeCKUMuU ycmpotcmeamu, Oris
coxpaHeHuUsi 300po8bsi U CObOEHUsI HOPM 3KOJI02UHECKO20 M08e0eHUsT 8 OKpyxarouwel cpede;
rpueoouUMb rnPUMEPLI BIIUSIHUS 3/IEKMPOMazHUMHbIX U3JTy4eHUU Ha Xueble OpaaHU3MbI;

e pasnu4yame epaHulbl MPUMEHUMOCMU bU3UYECKUX 3aKOHO8, MoHUMamb eceobuuli xapakmep
¢yHOamMeHmasibHbIX 3aKOHO8 (3aKOH COXPaHEHUSl 371IeKmMpuYecKoeo 3apsida) U O2paHUYeHHOCMb
uCnonb308aHUsi YaCmHbIX 3aKOHO8 (3akoH Oma dnsi ydacmka uenu, 3akoH [xoynsa-fledua u dp.);

e Ucrnonb308amp fpueMbl OCMPOEHUsT u3udeckux modesnel, noucka u OopMyIupPosKU
Ookazamesibcme 8bI0BUHYMbIX 2Uriome3 U Meopemuyeckux 8bI80008 Ha OCHOBE 3MIIUPUYECKU
yCmaHOBIIEHHbIX (haKmos;

e HaxoOumb adeksamHyo rpedrioxeHHol 3adade u3udyecKkyro Modesb, paspewams
rnpobrniemy Kak Ha OCHO8e UMEeKWUXCS 3HaHul 06 371eKmpoMagHUMHbIX SI8/I€HUSIX C UCMO/Ib308aHUEM
MamemMamu4ecKoe0 annapama, mak u rnpu rnoMowu Memodoo8 OUeHKU.

KBaHTOBbLIe siBNeHUs

BbInyCKHUK HayuuTcs:

e pacno3HaBaTb KBaHTOBbIE SABMEHMS U OOBACHATL HA OCHOBE UMEILLMXCS 3HAHMIN OCHOBHbIE
CBOMCTBA Unn ycnoeusa nNpoTekaHua aTux SABIEHUIN: ecTecTBEeHHas n NCKyCCTBEHHasaA paanoakTMBHOCTb, Q-
, B- 1 y-M3ny4yeHus, BO3HMKHOBEHME JIMHENYATOrO CMEKTPA U3Ny4YeHns aToma;

e OMUCbIBaTb M3Yy4YeHHbIE KBAHTOBbIE SIBMEHUS, UCMOMb3ysl PU3NYECKUE BEJTMYMHBI: MAcCOBOE
yncno, 3apsagoBOe YWCNo, Mepuog nonypacnaga, 3Heprus (POTOHOB; MPYM  OMUCAHWM  MPaBUITbHO
TpakToBaTb (PM3NYECKUA CMbICIT UCMOMb3YEMbIX BENUYUH, UX O0BO3HAYEHUS U eaunHUUbI U3MEPEHWS;
HaxoauTb OPMYIbl, CBA3bIBAKOLLNE AAHHYI0 (OU3NYECKYIO BENTUYMHY C OPYTUMW BENUYMHAMU, BbIYUCIATD
3Ha4YeHne PM3nYeCcKon BeNYMHbI;

e aHanM3upoBaTb KBAHTOBbIE SBMEHUS, UCMONb3ys (PU3NYECKME 3aKOHblI U MOCTYNaTbl: 3aKOH
COXpaHeHMWs1 SHEPINW, 3aKOH COXPaHEHUS SMEKTPUYECKOro 3apsiaa, 3akoH COXpaHEeHUss MaccoBOro Yncna,
3aKOHOMEPHOCTM U3MYyYeHUs W MOMMOLWEHNss cBeTa aToOMOM, MpuM 3TOM pasnuMyatb CrOBECHYIO
hOpPMYNMPOBKY 3aKOHa U ero MaTeMaTU4eckoe BbipaXkeHue;

e pasnMyaTb OCHOBHbIE MPU3HaKWN MIaHeTapHON MOLENN aToMa, HYKIOHHOW Modeny aTOMHOro
Aanpa;

e MpMBOOAWUTb MpUMEPbl MNPOSIBNEHUS B NPUPOAE U  MPaKTUYECKOro  MCMONb30BaHUs
pagnoaKkTUBHOCTU, SAEPHBIX U TEPMOSIAEPHbBIX PEAKLUIA, CNEKTPanbHOro aHanmaa.

BbINyCKHUK NONTYyYUT BO3MOXHOCTb Hay4YUTbCS:

e UCMO/Ib308amMb MOJTy4YEHHbIE 3HAaHUS 8 N08CeOHEBHOU XU3HU rpu obpaweHuu ¢ npubopamu u
mexHU4YecKuUMuU ycmpolcmeamu (CHemyuKk UOHU3UPYouwUX 4Yacmuy, 0osumemp), Onsi CoxpaHeHusi
300posbsi u cobrirodeHuUs1 HOpM 3K0/102U4eCcKo20 rnosedeHUst 8 OKpyxatouwel cpede;

e COOMHOCUMb 3HEP2UI0 C8513U amOMHbIX 10ep ¢ 0eheKmoM Macchbi;

e 1puBOOUMb MPUMEPbLI BUSHUS PaduOaKmMUBHbIX U3/fydeHUl Ha XXueble OpaaHU3Mbl;

rnoHuUmamsb ripuHuun deticmeusi Oosumempa u pasnu4damsp yCrio8usd €20 UCI0J1b308aHUsl,



e [IOHUMamb 3KOJlo2uYecKUe npobnembl, 603HUKaroWUe rpu UCroMb308aHUU  amOMHbIX
afiekmpocmaHyul, U nymu peuweHusi amux rpobriem, rnepcrekmuebl UCMOob308aHUsT yrnpasnsiemMozo
mepmosiGepHO20 cuHme3sa.

dnemMeHTbl aCTPOHOMUM

BbINyCKHUK HayuuTCca:

e yKkasbiBaTb HasBaHus nnaHeT CONHEYHONW CUCTEMbI; pasnMyaTb OCHOBHbIE MNPU3HAKM
CYTOYHOro BpalleHust 3Be3aHoro Heba, apuxeHns JlyHbl, CorHua 1 nnaHeT OTHOCUTENBHO 3BE3[;

e MOHMMAaTb pPasnnMynst MeXay reniMoLEHTPUYECKON N reOLEHTPUYECKON CMCTEMaMKN MUNPa;

BbINyCKHUK NONYYUT BO3MOXHOCTb Hay4YUTbLCA:

e yKkasbigamb obwue ceolicmea U omuuyusi nnaHem 3eMHoU epynnbl U raaHem-au2aHmos;
manbix mesn ConHe4YHoU cucmemMbl U bonbwux niaaHem, rosb3oeambcsi Kapmoli 386e30H020 Heba rpu
HabrodeHusIx 386e30H020 Heba;

e pasnuyamb OCHOBHbIE Xxapakmepucmuku 38e30 (pasmep, usem, memrepamypa)
coomHocums ygem 38e30bi ¢ ee memrepamypou;

® paasiudamse euriomesbl O npoucxoerHuu CornHe4Hol cucmemsil.
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