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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma no ¢pusuke 1is1 7 — 9 KiaaccoB pazpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMH IOKYMEHTAMH,
yka3aHHbIMH B [lonoxeHun o CTpyKType pabodux MO TUCHUIUIMHAM Y4YeOHOIO IJIaHa W KypcaMm BHEYPOUHOM
JeSITeNbHOCTH MyHUIIMIIATHHOTO OI0/PKETHOTO 00111e00pa3oBaTebHOTO yupexacHus «Jlumeir Ne3y.
HopMaTuBHbIe IpaBOBbIE IOKYMEHTHI U CBE/IEHHsI 0 PporpaMme

[Mpukaz MwunobOpHayku P® Ne 1067 ot 19.12.2012 1. «OO6 yrBepkIeHUU QeaepatbHBIX IepeuHei
Y4eOHHUKOB, PEKOMEHJOBAaHHBIX (IOIMYIICHHBIX) K HCIOJB30BAaHUIO B 00pa3oBaTeIbHOM MpOIECcCE B
00pa30BaTENbHBIX YUPEKACHUAK, PEATH3YIONINX 00pa3oBaTeNbHBIE MPOTPaMMBI OOIIEro 00pa3OBaHHS U
HMMEIOLIUX TOCYJapCTBEHHYIO aKKpeauTanuio. 3apeructpupoBad Muntocrom Poccuum 10 sHBaps 2013 r.,
peructpanonHslii N 26755.

[IpumepHas mporpamMmma OCHOBHOTO 00111ero 00pa3oBaHus 10 PU3MKE

Astops! iporpammel E.M.I'ytauk, H.B. @unonosuu , A.B. [lepeimkua Mocksa «JIpoda» 2020 .

YMK nunuu:
dusuka: yueOHUK JUIs 7 KI1accoB o01eo0pazoBarenbHbiX yapexaeauit / A.B. [Tepbimkun
dusuka: yueOHUK i 8 Ki1accoB 001eo0pazoBaTebHbIX yapekaeHuii / A.B. Tlepbikux
dusuka: yueOHuk Ui 9 kiaccoB o01eoOpazoBarenbHbix yupexaenuii / A.B. Tlepoimkun, E.M. I'ytHIK

[InanupyemMbie mpeaMeTHbIE PE3yJIbTaThl (Ta0InIIa)

Kitace VYyeHuk HayuuTcs Y4eHuK noJIydnuT
BO3MO>KHOCTh
HAY4UThCA
7 kace v MIOHUMATh (PU3UUYECKHE TEPMUHBI: TEJIO, BEIIECTBO, MaTEPHS;
v YMEHUE IIPOBOIUTH HAOIIOACHUS (PU3NUECKUX SIBICHUH;
v U3MEpATh (PU3NYECKHE BEIMYMHBI: PACCTOSHHE, MPOMENKYTOK

BpEMEHH, TEeMIEepaTypy; ONpEeAesaTh IeHy JeJEeHUs HIKaIbl Mpudopa ¢
Y4ETOM TMOTPEHIHOCTH U3MEPEHUS;

v IIOHUMATh POJI YUSHBIX HAIllCH CTPaHbI B PA3BUTHU COBPEMEHHOMN
(U3WKU ¥ BIMSHUM HA TEXHUYCCKUN U COIIMATILHBIN MPOTpecc.
v MOHUMATh W OOBACHATH (Qu3nueckue sBiacHU: AUPPY3us,

OompIIast CKUMAEeMOCTh ra3oB, Majasa CXKHMAaCMOCTb X(HHKOCTeﬁ u
TBEPAbIX TCJI;

4 BJIAICHUIO SKCIICPUMCHTAJIbHBIMU MCTOAaMH HCCICOAOBAHUA IIPHU
OIIPCACIICHUHU PAa3MECPOB MaAJIbIX TCJI;
4 INIOHHUMAaTb IPUYHHBI 6POYHOBCKOFO JABUXKCHUSA, CMadUBaHUA H

HCCMadYMBaHUA TCJI; pa3jiniuid B MOJICKYJIIPHOM CTPOCHHU TBCPALIX TCJI,
JKUJIKOCTEN U ra3o0B,

4 IIOHUMAaTh U OOBACHATH CI)I/I3I/I‘16CKI/IG ABJICHUA: MCXAaHHYCCKOC
ABUIKCHUC, PABHOMCPHOC W HCPABHOMCEPHOC MABUIKXCHUC, WHCPIH,
BCEMUPHOC TATOTCHUC,

4 HU3MEPATH CKOPOCTh, MACCy, CUITY, BEC, CUITy TPCHUA CKOJILXKCHUA,
CUJIy TpCHUS Ka4YCHUA, 06’beM, IJIOTHOCTH TCJIa, paBHOZ[eﬁCTByIOHIyIO
ABYX CHII, ﬂeﬁCTBYIOHlHX Ha TCJIO W HAIPAaBJICHHBIX B OJHY U B
TIPOTUBOIIOJIOKHBIC CTOPOHBI;

4 BJIAICHUIO JSKCIICPUMCHTAJIbHBIMH  MCTOJaMU  HCCJIICIOBAaHUA
3aBUCHUMOCTH: HpOfI,Z[CHHOFO IMyTH OT BpCMCHHU, YJIMHCHUSA IPYKUHBI OT




MIPWJIOKEHHOM CUJIbI, CHJIBI TSHKECTH TeJla OT €r0 MAacChl, CHJIbI TPEHUs
CKOJIbJKEHUS OT IO/ COIPUKOCHOBEHUS TEJI U CUJIbI, IPHKUMAIOILEN
TEJI0 K IOBEPXHOCTH (HOPMAIBHOTO JIABJICHHUS ),

v MOHMMAaTh CMBICT OCHOBHBIX (DM3MUYECKUX 3aKOHOB: 3aKOH
BCEMUPHOTO TATOTEHUs, 3aKOH ['yKa;

v BJIAJICHUIO CIIOCOOAMU BBITIOJTHEHUS! PACUETOB NIPU HAXOXKICHUU:
CKOpOCTH (CpeaHel CKOPOCTH), ITyTH, BPEMEHH, CUJIbI TSKECTH, Beca Tena,
IJIOTHOCTHU TeJa, 00beMa, MacChl, CUJTbl YIIPYTOCTH, PaBHOICHCTBYIOLIEH
JIBYX CHJI, HAIIPaBJIECHHBIX 110 OJJHOM MPSAMOM;

v YMEHHMIO HaxXOJUTh CBSI3b MEXAY (PU3MUYECKMMM BEIUYMHAMU:
CUWJIOM TSDKECTM M MacCOM Tejla, CKOPOCTH CO BPEMEHEM M IIyTeEM,
IJIOTHOCTH TeJIa C €r0 MacCoi U 00bEMOM, CUJION TSHKECTH U BECOM Tela;

4 YMCHHIO NTEPEBOANTD (1)I/ISI/I‘I€CKI/I€ BEJIIMYUHBI U3 HECUCTEMHBIX B
CH u naobopor;
v MOHUMATh TIPUHLIATL JIEWCTBHUS JIMHAMOMETpa, BECOB,

BCTPEUAIONIUXCSI B TIOBCEJHEBHOM JKM3HH, W CIOCOOOB OOECTICUECHMS
0€30MacHOCTH MPHU UX UCHOJIb30BaHUY;

v MMOHUMATh W OOBSICHATH (U3MUECKUE SBJICHHUS: aTMoc(epHoe
TaBlIeHHE, JABJICHUE KUIKOCTEH, Ta30B W TBEPIBIX TEJ, TUIaBAaHHE Tel,
BO3/IyXOIUTaBaHUE, PACTIOIOKEHUE YPOBHS KHIKOCTH B COOOIIAFOIIIUXCS
CcoCyJax, CYIIECTBOBAHWE BO3MYITHOW OOOJIOYKH 3eMII0; CIOCOObI
YMEHBIIICHUS W YBEITUYCHUS JTaBJICHHUS,

v M3MEPSATH: aTMOC(EepHOE TaBJICHHE, JaBICHHUE KUIKOCTH Ha THO U
CTEHKH cocyJla, CHITy ApXUMena;
v BIIAJECTh  OKCIEPUMEHTAIbHBIMM  METOJAaMU  HCCJIEeI0BaHUs

3aBUCUMOCTH: CHJIBI Apxumena OT 00beMa BBITECHEHHOW TEJIOM BOJIBI,
YCIIOBHH TJIABaHUS TEJA B )KUJKOCTH OT IEHCTBUS CUJIBI TSDKECTH U CHJIBI
Apxumena;

4 MMOHMMATh CMBICI OCHOBHBIX (PH3WYECKUX 3aKOHOB U YMEHHE
MIPUMEHSTh X Ha MpaKTUKe: 3akoH [lackais, 3akoH Apxumena;

v NOHMMATh  MPUHIUIOBI  JIeHCTBUS ~ OapomeTpa-aHEpoua,
MaHOMETpa, TMOPIIHEBOTO KHUAKOCTHOTO HAcoca, TUAPABINYECKOTO
rpecca u crnoco0oB obecreyeHus: 0e30MacCHOCTH MPH UX UCHOJIb30BAHUN;
v BJIQJIETh CIIOCOOAMU BBIMOJIHEHHS] PACUYETOB JUISI HAXOXKJICHUS:
JTABJICHUS, TABJICHUS KUIKOCTH Ha JHO U CTEHKHU COCYJa, CUIIbI ApXuMesaa
B COOTBETCTBMH C MTOCTABICHHOM 3a/1aueil Ha OCHOBAHUU HUCIIOJIb30BAHUS
3aKOHOB (DU3UKU;

4 IIOHUMATh U OOBSICHATH (bHSquCKI/IC SABJICHHA: paBHOBCCHUC TCII,
IpeBpallCHUC OAJHOI'O BHAA MEXaHH4YeCKOM OHCPIruu B ,Z[py1"0f[;

4 HU3MEPATh: MCXAHUYCCKYHO pa60Ty, MOIIHOCTB, IIJICHO CHIIBI,
MOMCHT CHJIBI, KHZ[, MNOTCHIUUAJIIBHYIO U KHHCTHUYCCKYHO SHCPIUIO;

4 BJIAZICTb SKCICPUMCHTAJIBHBIMH MCTOAAMU HCCICAOBAHUSA TIPpHU
ONpCACIICHUHN COOTHOMICHU CUJI U I1JICY, IS paBHOBECUA pblyara,

4 INOHUMATb CMbICJIa OCHOBHOI'O (1)14314%01(01‘0 3aKOHa: 3aKOH

COXpaHEHHs YHEPTHUH;

v NOHMMATh TPUHIUN JEHCTBUS pblyara, OJ0Ka, HAKIOHHOM
IUIOCKOCTH M CHOCO0OB  obecrieueHusi 0€30MacHOCTH MMpH  UX
UCIIOJIb30BaHUH;




v nonp3oBatbcs CHM M 1epeBOAUTH  €AMHUIBI  U3MEPEHUs
(U3NYECKUX BEJTMYUH B KPATHBIE U JIOJIbHbIC SAMHUIIBL;

v HCII0JIb30BATh I1OJIY4YE€HHBIE 3HaHUS B IOBCETHEBHOM KU3HU (OBIT,
9KOJIOTHSI, OXpaHa OKPYXKAIOLIEH cpeibl).

8 kiacc

4 IIOHUMATb H OOBICHATH (1)I/I3I/I‘-ICCKI/IC SABJICHUA: KOHBCKIIHWA,
U3Iy4YEeHHUE, TeTIONPOBOTHOCTh, M3MEHEHNE BHYTPEHHEH YHEPTUU Tella B
pe3yibTare Terionepeayd WM paboThl BHEIIHUX CHJI, HCHapeHHue
(koHAeHcanusl) W IUIaBlIeHHUE (OTBEpEBaHHME) BELIECTBA, OXJIAXKJCHUE
KUAKOCTHU ITPU UCITAPCHHUU, KUIICHUC, BBINIAACHHUE POCHI;

v U3MEPATH: TEMIIEpATypy, KOJIUYECTBO TEIUIOTHI, YACIBHYIO
TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY IUIABJICHUS BEIIECTBa,
BJIAKHOCTb BO3/yXa;

4 BJIAJICHUIO OKCIICPUMCHTAJIBHBIMHU MCETOJaMH  HCCJICIOBAHMSA:
3aBUCUMOCTH OTHOCHTEIBHOM BIAXXHOCTHU BO3JyXa OT JaBJICHUA
BOJITHOTO TIapa, COJEPIKAIIErocsl B BO3IyXe NPH JTAaHHOM TeMIeparype;
JaBIICHUS] HACBHIIIEHHOTO BOJSHOTO T1apa; OMpeAeTeHus YACTbHOU
TETJIOEMKOCTH BEIIECTBA;

v MOHUMATh MPUHIIUIIBI AEHCTBUS KOHACHCAIMOHHOTO U BOJIOCHOTO
TUTPOMETPOB, IICUXPOMETPA, ABUraTeNsl BHYTPEHHETO CrOpPaHMsl, IapOBOU
TypOMHBI U  CcHOCOOOB  obOecrieyeHHs O€30MaCHOCTH MpPH  HUX
WCIIOJIb30BaHUH;

4 TMOHMMATh CMBIC] 3aKOHA COXPAHEHUS U MPEBPAIEHUS YSHEPTUH B
MEXaHWYECKUX M TEIJIOBBIX MpOIleccax W yMEHHE MPUMEHSTh €ro Ha
MIPaKTUKE;

4 crioco0aM BBITIOJTHEHUSI PAcUeTOB ISl HAXOXKACHHS: YICITbHOM
TEIJIOEMKOCTH, KOJUYECTBA TEIIOTHI, HEOOXOIUMOTO JJIsi HarpeBaHUs
TeJa WA BBIJASISIEMOT0 WM TIPH OXJIKICHUU, YICTbHOW TETUIOTHI
CrOpaHus TOTUIMBA, y/IEILHOM TEIUIOTHI TUIABJICHHMS, BIAXKHOCTH BO3/IyXa,
YACIBHOMN TEIJIOTBI
napooOpa3zoBanusi W KouaeHcanuu, KIIJI TeruioBoro jaBurarens;
MMOHUMAaHHE ¢  CIIOCOOHOCTh OOBICHATH  (PU3WYECKUE  SIBJICHUS:
AJNICKTPHU3aLKsl TEJl, HAarpEBaHHWE IMPOBOJIHHUKOB AIICKTPUUECKHM TOKOM,
ANEKTPUYECKUH TOK B METaJlIaX, AJICKTPUUYECKHE SBJICHHUS C TO3WIIUU

CTPOCHUS aToma, JIEHCTBHS MEKTPUUIECKOTO
TOKa;
4 U3MEpSATh:  CHIIy  DJIEKTPUYECKOr0  TOKa, DJIEKTPUUECKOe

HaIIPsKCHUC, SHGKTpI/I‘ICCKI/Iﬁ 3apsaa, 9JICKTPHUICCKOC COIIPOTUBIICHUC,

4 OKCIICPpUMCHTAJIIbHBIM MCTOJaM HMCCJIICAOBAHUS 3aBUCHUMOCTHU!
CHUJIbl TOKa Ha Y4YaCTKC NLeNU OT JSJICKTPUYCCKOIO HAIIPAKCHUS,
QJICKTPHUYCCKOI'O COIIPOTUBIICHUSA ITPOBOJHUKA OT C€ro MJIMHBI, IJIOIIAJU
IOIIEPCYHOI'0 CCUCHUA U MaTCpHralia,

4 IIOHUMATh CMBICJI OCHOBHBIX (1)I/I3I/I‘IGCKI/IX 3dKOHOB M YMCHHC
MNPUMCHSATH UX HaA IIPAKTHUKE: 3aKOH COXPAHCHUS SJICKTPUICCKOTO 3apsaaa,
3akoH Oma JUIs ydaCTKa eI, 3aKOH I[)KOYJ'IH—HCHH&;

4 INOHUMAThb HTPHUHIUIT JIeNCTBUS QJICKTPOCKOIIa, 3JICKTPOMETpPA,
TaJIbBAHUYECKOT'O 3JICMCHTA, AaKKYMYJISATOPA, (1)0Hap1/n<a, pceocrara,
KOHACHCATOPA, JiaMIlbl HAKaJIMBAHUA U CIIOCO0OB  OOecIeueHHs
0e30MmacHOCTH IpU UX UCIIOJIb30BAHNH,

4 croco0aM BBITIOJTHEHUS pacueToB Il HAXOXKJIACHUA: CHUJIbI TOKA,
HAIpsKCHUSA, COMTPOTUBJICHUS TIPU MAPAJIJICIIBHOM U MOCIICA0BATCIBHOM




COCIMHEHUU TIPOBOJHUKOB, YICIBHOTO COMPOTHBIICHHS IMPOBOJHUKA,
paboThl M MOIIHOCTH DSJIEKTPHUYECKOTO TOKA, KOJIMYECTBA TEIUIOTHI,
BBIJICJISIEMOTO MPOBOJAHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa, PabOThI
AIEKTPUUECKOTO TMOJIsI KOHAEHCATOPa, SHEPTUU KOHJIEHCATOPa;

v MMOHUMATh U OOBSICHATH (PU3MUECKUE SIBJICHUS: HAMATHUYCHHOCTh
JKejae3a M CTald, B3aMMOJICMCTBHE MAarHMTOB, B3aMMOJICHCTBHE
MIPOBOIHUKA C TOKOM W MarHUTHOM CTPEIIKH, JICHCTBUE MAarHUTHOTO ITOJISI
Ha TIPOBOJHHK C TOKOM;

v IKCIIEPUMEHTAIBHBIMA METOJIaM HCCJICIOBAHUS 3aBUCHMOCTH
MarHUTHOTO JICWCTBHS KATYIIKH OT CHJIBI TOKA B IICTIH;

v MOHUMATh U OOBSACHATH (PU3NUCCKHUE SIBJICHUS: MPSIMOJIUHEHHOE
pacrpocTpaHeHne CBeTa, 0Opa3oBaHUE TEHU U TOJYTEHH, OTPAKECHUE U
MPETOMIICHUE CBETA;

v u3MepATh  (POKYCHOE  pacCTOosiHME  coOuparoieil  JUH3HI,
OTNITHYECKYIO CHITY JIMH3BI; BIIAJCHHUE 3KCIICPUMEHTAIBHBIMU METOIaMU
WCCTIe0BAHUS 3aBUCUMOCTH: U300paKeHUS OT PACIOJIOKEHUS JIaMITbI Ha
Pa3IUYHBIX PACCTOSIHUSIX OT JIMH3BI, yIJIa OTPKEHUS OT yIJia MajacHUs
CBETa Ha 3epKalio;

v MMOHUMATh CMBICI OCHOBHBIX (PH3UYCCKMX 3aKOHOB W YMCHHE
MPUMEHATh WX Ha TPAKTHKE: 3aKOH OTPKEHUS CBETa, 3aKOH
MIPETOMJICHHUS CBETA, 3aKOH MPSIMOJIMHEWHOTO PaCpOCTPaHEHUS CBETA;
v paznuuath (QOKyC JIMH3bI, MHHUMBIM GOKyc H  (QOKycHOe
PacCTOSIHHUE JIMH3BI, ONITHYECKYIO CHITY JTMH3bI M ONTHYECKYIO OCh JIMH3HI,
COOMpAIOIIYI0 W PACCEHBAIOIIYIO JIMH3bI, H300pa)K€HWs, JTaBacMbIe
coOMparoIIei U pacCEUBAOIICH JIMH30M;

v nojib3oBatbcsi CHM W mepeBOAUTH  €IUHUIIBI
(bu3MYECKUX BEIMYUH B KPATHBIE U JOJIbHBIE €AMHULIBI;

v WCIOJIb30BaTh MOJyYEHHbIE 3HAHUS B TOBCEAHEBHOM JKU3HHU (OBIT,
9KOJIOTHS, OXpaHa OKpYXKarouleil cpepl).

H3MEpEeHUs

9 kiacc

4 MOHUMAaTh W OIKUCHIBAaTh M OOBSCHATH (DU3MUECKHE SIBIICHUS:
MOCTYIATeIbHOE JIBM)KECHUE, CMEHA JHS W HOYM; Ha 3emiie, CBOOOIHOE
MaJIeHre TEJI, HEBECOMOCTD, IBUKEHHUE TI0 OKPY>KHOCTH C TIOCTOSTHHOM T10
MO/TYJ IO CKOPOCTBIO;

4 JIaBaTh OTIpeICTICHUS/OTTUCAHUS (bU3MIeCKuX MOHATHUI:
OTHOCHUTEIILHOCTh JBM)KCHHS, T€OIICHTPUYECKAsT U TEIHMOLECHTPUYCCKAs
CHUCTEMBl MHUpPA; pEaKTHBHOE JBWXKEHHUE; (U3UYECKUX MOJICTICH:
MarepuajgbHas TOYKAa, CHCTeMa OTcYeTa; (U3MYECKUX BEIIMYWH:
nepeMenieHne, CKOPOCTbh PaBHOMEPHOTO MPSAMOJIMHEHHOTO JIBMKCHUS,
MTHOBEHHass CKOPOCTh M YCKOpEHHE TIpU  PABHOYCKOPEHHOM
MPSMOJMHEHHOM  JIBIDKCHHHM, CKOPOCTb W  IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHE TMpPU PABHOMEPHOM JBIDKEHHUH Tela 10 OKpPY>KHOCTH,
HMITYJIBC;

4 MOHMMATh CMBIC] OCHOBHBIX (H3UYECKHX 3aKOHOB: 3aKOHBI
HbroToHa, 3aK0OH BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHEHUSI UMITYJIbCa,
3aKOH COXpaHEeHHsI SHEPTUU U YMEHHE MPUMEHSTh UX Ha MPAKTUKE;

4 OPUBOJIUTH TPHUMEPhl TEXHUYECKHX YCTPONCTB U  IKUBBIX
OpraHM3MOB, B OCHOBE MEPEMEIIECHHUS] KOTOPBIX JIEKUT MPUHIIHI
PEaKTUBHOTO [BWKCHHS; 3HAHWE U YMEHHE OOBSICHSATH YCTPOICTBO H
JENCTBUE KOCMUYECKUX PAKET-HOCUTENEH;

v onpedenenu
s/onucanus
Gusuyeckux
nousimull.
OMHOCUMENbHOCb
OBUIICEHUS,
2e0yeHmpu4ecKkas
u
2eUOYEeHmpuYecKa
A cucmemvl Mupa;
nepesas
KOCMUYECKAs
cKopocmo,

v NOHUMAMb
u cnocoobHoCcmb
OnucLIBAMb u
00bACHAMb
@usuueckue
A6NeHU:  36VK U
VC08UsL e2o
PACNpPOCMpaneHUsL;




v U3MEpSTh: MTHOBEHHYIO CKOPOCTb W YCKOpEHHE TpHU | uzuyeckux
PaBHOYCKOPEHHOM MPSMOJIMHEWHOM IBW)XEHHUHU, LIEHTPOCTPEMUTEIBHOE | GETUUUH.
YCKOpPEHUE MPU PABHOMEPHOM JBMKEHUHU IO OKPYKHOCTH; amnaumyoa,

v MOHMMATh M OOBACHATH (HM3MYECKME SBICHHS: KoyeOaHus | nepuod u uacmoma
MaTeMaTHYECKOTO0 U NPYKMHHOTO MAasSTHUKOB, PE30OHAHC (B TOM YMCIE | Korebanuil,
3BYKOBOM), MEXaHUYECKHE BOJIHBI, JUTMHA BOJIHBI, OTPAXKEHUE 3BYKa, 9X0; cobcmeennast

v JaBaTh  ONpeAeNeHHs (U3MUECKUX MOHITUH: CcBOOOIHBIE | “dcmoma
KoJiebaHus1, KojebarenpHas cUCTeMa, MasiTHUK, 3aTyXaroliue Kojaeoanus, Kone0amenbHoU
BBIHYXJICHHbIE KOJIeOaHUs, 3BYK W YCIOBMSI €r0 pacHpoCTpaHeHus; | CUCTEMDbL, 6blCOMaA,
(DU3HYCCKUX BENMYMH: AMIUTMTYIA, NEpPHOJ W dacToTa Kojebamuii, | [memop],
coOCTBEHHAs 4YacToTa KOJeOaTeIbHOM CHCTEMbBI, BBLICOTA, BJIAJICHUE | CPOMKOCHb 36YKd,
SKCIIEPUMEHTAIIbHBIMUA METOIaMH UCCIEAOBAHMS 3aBUCUMOCTH IEpUoaa unmeppepenyus

M 4aCTOTHI KOJIeOaHUM MasITHUKA OT JUIMHBI €r0 HUTH. 36YKd.
4 MMOHUMATh U OOBSACHATH U3NUECKHE SIBJICHUS: PATHOAKTUBHOCTb,
WOHHU3UPYIOLINE U3TTyUYCHUS;

v JaBaThb  OMNpEAETCHUs/ONUCAaHUA  (QU3NYECKUX  TOHSITHMA:

paIMoOaKTUBHOCTh, anb(a-, OeTra- W TaMMa-4acTUlbl; (HUIUIECKUX
MOJIENICH: MOJIEIN CTPOEHUS aTOMOB, npeanoxeHusie J[. Tomconom u 2.
Pezepdoprom; mpoTOHHO-HEUTPOHHAST MOJIEIH ATOMHOTO SJIpa, MOJIEIb
mpolecca JeIeHds  fApa  aroMa ypaHa; (QU3WYECKUX BEJIMYUH:
MOTJIOIIEHHAs 1032 U3JIyuyeHus, KO3 (HUIIMEHT KayecTBa, SKBUBAJICHTHAS
7103a, IepHo/I MoIypacmaja;

v MPUBOJUTH TIPUMEPHl U OOBICHATH YCTPOWUCTBO W TPHUHITUII
JIEUCTBUSA TEXHUYECKUX YCTPOWCTB M YCTAHOBOK: cyeT4yuk ['eitrepa,
kamepa BuibcoHa, mMy3bIpbKOBas KaMmepa, SIEPHBIA PpEaKTop Ha
MEJUIEHHBIX  HEHUTpOHAX; yMEHHE H3MEpSTh: MOIIHOCTh  JI03bI
PaAMOaKTUBHOTO U3Ty4eHHs OBITOBBIM JI03UMETPOM;

v (hopMynupoBKaM, MOHUMATh CMBICT U YMETh MPUMEHATbH: 3aKOH
COXpaHEHHs MacCOBOTO 4YHCIA, 3aKOH COXPAaHEHHUs 3apsla, 3aKOH
PaaloaKTUBHOTO pacnana, MIPaBUIIO CMEILIEHUS; BJIa/ICHUE
9KCIEPUMEHTAJIbHBIMU METOJAMH UCCIIEIOBAHMS B MPOLIECCEe U3YyUCHHUS
3aBHCUMOCTHU MOII[HOCTH U3ITYYCHUS
MIPOJIyKTOB pacrmajia paJoHa OT BpEMEHHU;

v NOHUMATh CYThb AKCIEPUMEHTAJbHBIX METOJIOB HCCIEI0BAHUS
YacTuIl;

v UCIIO0JIb30BaTh MOJYYECHHbIE 3HAHHSI B TOBCEIHEBHOM KU3HU (OBIT,
9KOJIOTHSL, OXpaHa OKPYXAIOIIeH cpe/ibl, TEXHUKA 0€30MacHOCTH U Ap.).
v nonb3oBatbes CHU M mepeBOAWTh €AMHUIIBI  HU3MEPEHUs
(bu3MYECKUX BEIMYMH B KPATHBIE U JOJIbHBIEC €AMHULIBI;

v UCIOJIb30BaTh MOJYYECHHbIE 3HAHUS B TOBCEAHEBHOM JKU3HU (OBIT,
9KOJIOTHS, OXpaHa OKPYXKAIOIIeH cpeibl).

Conepxxanue y4eOHOI0 npeaMera
7 kaacc:
Bgenenue (4 1)
®uznka — Hayka o npupojae. Dusnueckue siBieHus. duznueckue cpoiicTBa Ten. Habmronenue u
omnucanue Gpu3ndeckux sBIeHui. Oundeckre BeTUIUHbBL. V3MepeHus: GU3NUeCKUX BEIUYUH: JITTHHBI,
BpeMeHH, TemrepaTypbl. Pusndeckue mpuOOpbl. MexayHapoJHas CHUCTeMa eIWHUIl. TOYHOCTh U
MOrPELTHOCTD U3MepeHnil. PU3nKa U TEXHUKA.




OPOHTAJIbHASA JIABOPATOPHAA PABOTA 1. Onpenenenue UEHbI  JICJICHUS
HU3MEPUTENIHHOTO Mprudopa.

IlepBoHauaabHbBIE CBEIEHHS 0 CTPOEHUH BemiecTBa (6 1)

Crpoenue Bemecta. OnbITh, J0OKa3bIBAIOIINE ATOMHOE CTpOeHUE BelecTBa. TenaoBoe ABMKEHNE
aTOMOB 1 MOJIeKyll. bpoyHoBckoe nBmxkenue. Auddysus B razax, KUIKOCTIX U TBEPAbIX Teax.
B3aumoneiicTBue yacTull BeliecTBa. ArperaTHble COCTOSIHMS BenecTBa. Moienu cTpoeHus TBEpAbIX
TeN, )KUAKOCTeH 1 ra3oB. OOBsICHEHUE CBOMCTB Ia30B, KUJIKOCTEH U TBEPABIX TN HA OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX MTPE/ICTaBICHHUM.

OPOHTAJIbHAA JIABOPATOPHAS PABOTA 2. Onpenenenre pa3MepoB MaITbIX TEIL.

B3aumopneiicTBus Teu (23 4)

Mexannueckoe apuxenue. Tpaekropus. Ilyre. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKEHHE.
Ckopoctb. ['paduky 3aBUCUMOCTH ITyTH U MOJYJISI CKOPOCTH OT BpeMeHH JBrKeHUs. Hepuusl.
NueptHOCTh TEn. B3aumoaeiicteue tes. Macca tena. Mizmepenne maccel tena. I11oTHOCTS BenecTsa.
Cuna. Cuna tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb MeXy CHUIION TSDKECTH U
Maccoii Tena. Cuna TsyKecTH Ha Apyrux mianerax. Jlunamomerp. CiaoxeHue IByX CHII, HAllPaBJIEHHBIX
1o ogHoM npsimoi. PaBHoaeiicTBytomas aByx cuil. Cuia TpeHust. @usndeckasi npupoa HeOeCHBIX Tel

CoOJTHEYHOM CHCTEMBI.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI
N3mepenue macchl Tena Ha phlYaKHBIX Becax.
N3mepenue oobema Tena.
Omnpenenenre IIOTHOCTH TBEPIOTO Tea.
I'pagyupoBanue npyXKMHbBI U U3MEPEHUE CUIT TUHAMOMETPOM.
N3mepeHue cuitbl TpeHHUsI € TOMOILBIO TUHAMOMETPA.
JlaBJieHHe TBEPAbIX TeJl, JKUAKOCTel 1 ra3os (21 u)
HaBnenue. JlaBnenue TBepapix Ten. JlaBnenue raza. OOBsiCHEHHWE MaBJICHHWS Ta3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETHYECKUX MpeacTaBiaeHui. [lepegada naBiieHHsI razaMy M JKHJIKOCTSMH. 3aKOH
[Tackans. CooOmatomuecs cocynbl. ATMocdepHOoe aBiieHne. MeToabl M3MepeHus aTMochepHOro
naBiieHusl. bapomerp, MaHOMETp, MOPUIHEBOM >KUIAKOCTHBIM Hacoc. 3aKkoH Apxumena. ¥YcCIoBHs
raBaHus Tell. BoznyxomnnaBanue.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI.

8. OmnpejienieHre BHITAIKUBAOIIEH CHIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B )KHUIAKOCTh TEJIO. BhIsicHeHHE
YCIIOBH ITABAHUS TEJIa B )KUIKOCTH.
9. BhIsICHEHHE YCITOBH TIABAHUS TEJIa B )KUIKOCTH.
PaGora u MomHoCTh. JHeprusi (13 1)

MexaHnunueckas pa60Ta. MOoIIHOCTb. HpOCTLIe MeXaHu3Mbl. MOMEHT CUIbI. Y CIIOBUS PaBHOBCCHA
pblvyara. «3on0T0C

mpaBwiIo» MexaHuku. Bunel paBHoBecus. Koadduument mnonesnoro neiictsust (KILJ). Dueprus.
[ToTennmanpHas U KUHeTHUYECKas sHeprus. [IpeBpaienue sHepruu.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTbI
10. BeisicHeHue ycoBHs paBHOBECHS pblyara.
11. Onpenenenue KII1JI npu nogbemMe Tena o HaKJIOHHOM IIOCKOCTH.
HroroBasi kouTposbHasi pagora (1 u)

No obkow

8 kiacc:
TensoBblie siBjieHus (23 4)

TennmoBoe maBwxkenue. TermoBoe paBHOBecwe. TemmnepaTypa. Buyrpennss osueprus. Pabota u
terionepenada. TermonpoBoaHocTh. KonBekuus. M3znydenune. KosmmuecTBo TeruoTsl. VY enbHas
TEIIOEMKOCTh. Pacuer kosimdyecTBa TEMJIOTH MPU TermjooOMeHe. 3aKOH COXpaHEHHUs W MpEeBpaleHUs



SHEPIruM B MEXaHMYECKUX U TEIIOBBIX Iporeccax. [lnaBnenue u otBepaeBaHne KPUCTAUINYECKUX TEl.
VY nenbHas Temnora mnasiaeHus. Menapenue u konneHcanus. Kunenue. BinaxHocts Bo3ayxa. Y nenpHas
TemyIoTa napoodpasoBanus. OObsICHEHHE M3MEHEHMs arperaTHOrO COCTOSHHSI BEIIECTBA HAa OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX TMpeacTaBiaeHuil. IIpeoOpa3oBaHue 3HepruuM B TEIUIOBBIX MallUHAX.
JlBuratens BHyTpeHHero cropanusi. Ilaposas typ6una. KII/] TermmoBoro apuratensi. DKOJIOTHYECKUE
poOIEMBI UCTIOJIF30BAHUS TEIUIOBBIX MAIIIHH.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTbI
1.CpaBHeHUE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUH BOJIbI pa3HOM TEMIIEPATYPHI.
2.V3Mepenne yenbHON TeTUI0EMKOCTH TBEPIOTO Tela.
3.13mepeHne BIaKHOCTH BO3/yXa.

DaexkTpuueckue siBjeHus (29 u)
Onextpuszanus Ten. J[Ba ponaa siexTpuyeckux 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX Tell.
[IpoBOIHUKH, JUANEKTPUKUM U TMOJIYOPOBOJAHMKH. OJEKTPUUECKOE ToJie. 3aKOH COXpaHEHUs
ANIEKTpUYECcKoro 3apsaa. JlenuMmocTh anekTpuueckoro 3apsia. OnekTpoH. CrTpoeHue aroma.
OnexTpuueckuil Tok. JlelicTBHE AJIEKTPUUECKOTO MO Ha dJeKTpUuyYecKue 3apsiapl. VMCTOUHUKH TOKa.
Onekrpuyeckas menb. Cuia Toka. DIEKTPUUYECKOE HANPsDKEHHE. DJIEKTPUYECKOE COTPOTHUBIICHUE.
3akon Oma aiisa yuactka men. [TocienoBarenbHoe U mapauieibHOe COeTMHEHNE TPOBOTHUKOB. PaboTa
¥ MOITHOCTH dJIeKTpruueckoro Toka. 3akoH J[xoyns—IJlenma. Konaencarop. [lpaBuna 6e3omacHocTH
pu paboTe C IEKTPONTPUOOpamMHu.
®POHTAJIbHBIE JIABOPATOPHBIE PABOThI

4.Coopka 3JIeKTpUUECKOH e U U3MEPEHHE CUIIbl TOKA B €€ Pa3IMYHbIX y4acTKax.

5. U3mepenne HanpsiKeHUs Ha pa3IMYHbIX yUacTKaX 3JIEKTPUUYECKOH LeMu.

6. PerynupoBanue CHIIbI TOKa PEOCTATOM.

7.U3mMepeHune corpoTUBIICHUSI TPOBOJHHUKA MPU MOMOIIM aMIIepMeTpa U BOJIBTMETPA.

8.3Mepenne MOIIIHOCTH 1 pabOThl TOKA B JICKTPUUECKOMN JIaMIIe.

DJIeKTPOMArHuTHbIE siBJeHus (5 )

OmnbiT Dpcrena. MarautHoe 1oJjie. MarHuTHOE 10JI€ IPSIMOTO TOKa. MarHUTHOE IM0JI€ KaTYIIKH C TOKOM.
IlocTosHHBIE MarHuThl. MarHuTHoe II0J€ IOCTOSHHBIX MAarHUTOB. MarHuTHoe Iojie 3eMIId.
B3anmopeiictBue MarHutoB. J[eMiCTBHUE MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI
JBUTaTENb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI
9.Cbopka 31eKTpOMarHuTa 1 UCIIBITAHUE €T0 JICHCTBHS.
10. M3ydeHue 3JeKTpUYECKOTO IBUTATENS MOCTOSHHOTO TOKa (HA MOJIEIH).
CaetoBblie siBjaenus (10 u)
Hcrounuku cera. [Ipsmonmueitnoe pacipocTpanenue ceera. Bunumoe apmkenune cetin. OTpaxeHue
cBera. 3aKoH oTpakeHHs cBera. [lnockoe 3epkano. [Ipenomienue cBera. 3aKoH MPEIOMIICHHS CBETA.
JInnzer. @oxycHoe paccrostHue JuH3bL. OnTHyeckas cuia JUH3BL. M300paskeHus, 1aBacMble JTMH30M.
I'na3 xak ontuyeckas cucrema. Onrudeckre npuoopslI.
OPOHTAJIBHAS JIABOPATOPHAS PABOTA
11. ITony4yeHnue u3o0paxkeHNs: IpU MOMOIIH JIUH3BI.
HroroBasi kouTposbHasi pagora (1 u)

9 kJace:
3aKoHbI B3aUMO/IECTBUS M ABHKeHUsI Te (34 1)
MarepuanbHas Touka. Cucrema otcuera. [lepememenne. CKOpoCTh MPSIMOIMHEHHOTO PABHOMEPHOTO
nBukeHus. [IpsiMonMHEHOe paBHOYCKOPEHHOE MABW)KCHHME: MIHOBEHHAsi CKOPOCTh, YCKOpPEHHE,



nepemenienue. I'padukn 3aBUCUMOCTH KMHEMATUYECKUX BEIMYUH OT BPEMEHHU IPU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBIKEHMHM. OTHOCHTENIBHOCTh MEXAHMYECKOIO JBMKEHUs. l'eoleHTpuueckas u
reTMOLEHTPUYEcKasi cucTeMbl Mupa. MHeprmansHas cucrema orcuera. 3akoHsl Herorona. CBoGoaHOE
nageHue. HeBecomocTh. 3akoH BCEMHMpHOro TAroTeHus.. VMiynbc. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE nBHXKEHUE.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

1. UccnenoBanue paBHOYCKOPEHHOTO JABUKEHUS 0€3 Ha4aJIbHON CKOPOCTH.

2.V3mepenne yCKOpEeHHsI CBOOOHOTO TIa/ICHUSI.

Mexannyeckue Kojedanusi 1 BOJHbL 3BYK (15 1)

Konebarenproe neuxenue. Konebanus rpysa Ha npyxuHe. CBoOoaHble KoneOanus. KonebarTenpHas
cucremMa. MasTHUK. AMIUIMTYa, NEepUOJ, dacToTa Kojebanuil. IIpeBpamenue »Heprum mpU
KoJjeOaTeNbHOM JIBWKEHHM. 3aTyxaroliue KkoyiebaHus. BpIHyXJeHHble KosiebaHus. Pe3oHaHc.
Pacnipoctpanenue kosnebanuii B ynpyrux cpenax. Ilonepeunsie u nmpoojibHble BOJIHBL. J[I1HA BOJIHBI.
CBs13b 1TTMHBI BOJIHBI CO CKOPOCTBIO €€ PAclpOCTPaHEHMs U MEPUOoIOM (4acTOTOMN). 3BYKOBbBIE BOJIHBI.
Ckopoctb 3ByKa. BeicoTa, TeMOp ¥ IPOMKOCTB 3ByKa. DX0. 3BYKOBOI1 pe30HaHC.
OPOHTAJIBHAA JIABOPATOPHAA PABOTA

3.UccnenoBanue 3aBUCUMOCTH TIEPHOA U 9aCTOTHI CBOOOTHBIX KOJICOAHH MasTHUKA OT JJTMHBI €r0 HUTH.

DJieKTpOMaruuTHoe moJe (25 u)

OpHOpoHOE M HEOAHOPOJHOE MarHUTHOe moJie. HampaBinenue Toka M HampaBieHHE JIMHUN €ro
MarHuTHoro noss. IlpaBunio OypaBunka. OOHapyxkeHue MarHUTHOro nojs. [lpaBmio neBoil pyku.
Nunyknua marHuTHOTO 10Jsl. MarauTHbeId oToK. OnbiTel Dapanes. DIEKTPOMAarHUTHAST WHIYKIIHS.
Hanpasnenune nnaykimonHoro toka. I[IpaBuio Jlenma. SIBnenue camomHaykuuu. [lepeMeHHBIN TOK.
I'enepatop nepemenHoro Toka. [IpeoOpazoBanus sHepruu B 3ieKTporeHeparopax. TpaHchopmarop.
[lepenaya 35IEKTPUYECKON SHEPrUM HA PACCTOSHHUE. DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMAarHUTHBIE
BOJHBI. CKOPOCTh pacHpOCTpaHEHUs SJIEKTPOMAarHUTHBIX BOJH. BiusHuE 53JI€KTpOMarHUTHBIX
M3JIy4eHH Ha >KuBble opraHu3mbl. KomeOarenbHblii KOHTYp. [lomydeHue sIeKTpOMarHUTHBIX
kojeOanuil. [IpuHIMIBI pagMOCBA3M U TEJEBUACHMS. OJEKTPOMAarHuTHas MpUpoJa CBETa.
[Ipenomnenne cera. Ilokazatens npenomiuenus. Jucnepcusi cBeta. L[Bera ten. Tumbl onTHYECKUX
cnekTpoB. [lornomienne u ucnyckanue csera aromamu. [IporcxosxaeHne TMHEHYaThIX CIIEKTPOB.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI

4.V3y4yeHue sBJICHUS IEKTPOMATHUTHON UH/TKIIUH.

5.Haburoienue criiomHoro v JMHEWYaThIX CIIEKTPOB UCITYCKAHUS.

Ctpoenue aToma u aToMHoro siapa (20 u)
PannoakTHBHOCTH KaK CBHJIETEIBCTBO CIIOKHOTO CTPOEHUS aTOMOB. Asbda-, OeTa- 1 ramma-
usnyuenusi. OnbiTel Pezepdopaa. SAnepnas moaens aroma. PagnoakTrBHbIE MpeBpalleHrs aTOMHBIX
snep. CoxpaHeHue 3apsI0BOTO M MacCOBOTO YUCEIT MTPH SJIEPHBIX PEAKIUAX. DKCIIEPUMEHTAIbHbBIE
METO/Ibl HccTeIoBanus yacTull. [IpoToHHO-HEUTpOHHAs MOIeNb siapa. OU3NUYECKUN CMBICT
3apsAI0BOro U MaccoBoro uncen. M3oronsl. [IpaBuna cmemenus ais anbda- u 6era-pacmnaga npu
SJIEPHBIX PEaKIUAX. DHEPTUs CBSI3U YacTHIl B sape. Jlenenue saep ypana. Llennas peakuus. Snepnas
SHEpreTHKa. JKOJIOTHUECKHE TPOoOIeMbl paboThl aTOMHBIX AneKTpocTaHuid. Jlozumerpus. [lepron
noJtypacnaja. 3aKkoH paJMOaKTUBHOTO pacrnaja. BnusHue paquoakTUBHBIX U3JIy4€HUN Ha KUBHIE
opranusmsl. TepmosinepHas peakuus. Mcrounnku sneprun CosHIa U 38€371
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

6. M3mepeHue ecTeCTBEHHOTO PaMallMOHHOTO (POHA IO3UMETPOM.

7.3yuenue aeneHus sapa aToma ypaHa 1o (otorpaguu Tpekos.

8.OrneHka nepuo/ia mojypacrajia HaxosIIuXcsl B BO3yXe IPOAYKTOB pacraja ra3a pajaoHa.

9.M3yueHne TPeKOB 3apsHKEHHBIX YAaCTHIL IO TOTOBBIM (hOTOrpadHsiM.

Ctpoenue u 3Bow0nus Beesennoii (5 u)



Cocras, crpoenue u npoucxoxaeHue Conneunoi cucremsl. [Inanersr u Masnelie Tena ConHeUHON
cucteMbl. CTpoenue, usiyuenue u sBotonus ConHua u 38e31. CTpoeHue 1 3BoJionus BeeneHHo.

Pe3eps (3 u)

TemaTn4veckoe INIAHUPOBAHUE KypcCa

Kmac | Ne Ha3Banue ConepxaHue BOCIUTAHUS Koauuvecr | Koutpoas | JlaGopaTopn
c n/n TeMbI BO 4YacoB | Hasi paboTa | as padora
1. | Beenenne WHTENNEKTyalbHOE  BOCHHMTAHME: 4 1
dopmMupoBaHUE TPEICTABICHUNA O
Hay4HOU KapTHHE MHpA.
2. | TlepsoHayanbHe! | VIHTEIUIEKTYalbHOE — BOCIIMTAHME: 6 1
e cBeaeHus o | PopmupoBaHue
CTPOCHUU MHPOBO33PCHUECCKHX,
BEIIeCTBA OOIIEHAyYHBIX TPEJCTABICHHNA O
(u3MKe KaK HayKe.
3. | B3aumopeiictBu | JIuaHocTHOE BOCITUTAHUE: 23 1 4
s TEN Haxonnenne OITbITa
SMOIIMOHAJILHO-OILIEHOYHOU
JESTEIILHOCTH, U BBIPAOATHIBAIOTCS
CcOOCTBEHHEBIE OLIEHOYHEIE
CYXKJCHHS  TPHUMCHHTEIBHO K
TEOPETUICCKUM  IOCTPOCHHSIM U
9KCMEPUMEHTAJILHBIM CBEPIICHUSM
(bu3uYecKoil HAyKM B IIEJIOM,
CTUMYJIUPYIOLIE y4almxcs
7 CO3HATEIbLHO M OTBETCTBEHHO
KITACC MOAXO/IUTH K MOJyYEHHIO 3HAaHUH.
4. | JlaBnenue HHTeNNeKTyalbHOE  BOCIHHTAHME: 21 1 2
TBEPABIX TeJ, OcBoenne 001IeHAayYHBIX METOOB:
KUAKOCTEH U HaOII0/IeHNE, U3MepeHue,
ra3os 9KCIIEPUMEHT, MOICTTUPOBAHUE.
5. | Pabora u [IpaKkTHKOOPUEHTHPOBAHHOE 13 1 3
MOIIIHOCTb. BOCITUTAHUE: dopmupoBaHue
DHeprus MPEJCTABICHUH O MPaKTUYECKOU
HEHHOCTH (PU3MKU KaK HAyKU H
yuebHoro mpenmera. OcBemarb
KpyIHeifime TEXHUYECKHE
U300peTeHNs] U BO3MOXKHOCTH HX
UCTIONIb30BAaHUSI ~ HA  TIpUMepe
MPOCTBHIX MEXaHU3MOB, MPOOYKIATh
yyammxcs K aHanuzy  (akToB
JIANIEKTUYECKOTO B3aUMOJICHCTBUS
(U3HUKY ¥ TEXHHUKH.
6. | Peseps 1
Bcero: 68 uacos 3 11
8 1 Tennossie WHTENIEKTYalbHOE — BOCHHMTAHHME: 23 1 3
1A SIBIICHUS dDopMI/IEOBaHHe MPEJICTABICHUNA O
HayYHOU KapTHUHE MUpA.




DKOJIOTUUECKOE BOCITUTAHUE:

DKOJIOrH4YecKue npoOIeMBbl
WCTIOJIb30BAHUS PA3JIMYHBIX BUIOB
TOIUIMBA B JIBUTATEISIX
BHYTPEHHETO CTOpaHHs U IMYTH HUX
peleHus. dopmupoBaHue
«HOOC(hepHOTO MBIITLTCHUS

oOpallleHus Ha yYpokax (U3UKU K
OCHOBHBIM BOTIpOCaM TJ00aIbHOM
9KOJIOTHH.

DNEeKTPUIECKHE
SIBIICHUS

HHTennexkryalbHOE  BOCIUTAHUE:
OcBoeHune o0mEeHayYHBIX METOIOB!
HaOJI0/ICHNE, H3MepeHue,
IKCIIEPUMEHT, MOJICTTUPOBAHUE.
JInunocTtHOE BOCIIUTAHHUE:
PacKphITh I[IEHHOCTHBIC AaCTICKTHI
¢buzuku KaK HayKH,
MIPOSIBIISTFOIIIHECS npu
B3aMMOJECICTBUN c JIpYyTUMHU
obmacTsamMu YEeJI0BEYECKOM
JEeSITETTHHOCTH.
3nopoBbecOeperaroriee
BOCIIUTaHHUE: Heo6xoaumocTh
COOMIO/IEHNUsT ~ TPAaBUJI  TEXHUKH
Oe3omacHOCTH mpu  paboTe ¢
ANEKTPUYECKUMH TMpUOOpaMu Ha
ypoKkax, B OBITYy M MOCIEAYIOIIeH
poQeccuoHaIbHON 1eATeIbHOCTH

29

£.N

DIJIEKTPOMAarHuT
HbIE SIBJIICHUS

HNHTennekTyaibHOE  BOCHHUTAHHE:
OcBoeHHE OOIIEHAYYHBIX METOJOB:
HaOJII0ICHUE, H3MepeHue,
AKCIIEPUMEHT, MO/ICTTUPOBAHHUE.
JInanocTHOE BOCITUTAHHUE:
dopmupoBaHue LIEHHOCTHOT'O
OTHOIIEHUS K  MPaKTUYECKUM
BO3MOXKHOCTSIM M JOCTHKCHHSIM
COBPEMEHHOM HayKH.

CBeTOBEBIE
SIBJICHUS

JInuHOCTHOE BOCITUTAHUE:
(hopmupoBaHue
MHPOBO33PEHYECKOTO  B3TJIsiia U
yOeXKICHHSI OTHOCUTEIPHO HAyYHOU
KapTUHbl MHpa M €€ 3HAYUMOCTH
JUIL  YeloBeKa Uil H3Y4eHUs
OKpYXKaroIllero Mupa.

Tpynosoe Bocnuranue: OcBoeHue
NPUMEHEHHUs]  HAyYHBIX  3HaHUH
(U3UKU B )KU3HU.

10

Peseps




Bcero: 68 yacos 11
1. 3ako | VIHTeIeKTyalbHOE  BOCIIUTAHHME: 34 2
HBI dopMHUpOBaHUE TPEJACTABICHUN O
B3al | Hay4HOU KapTHHE MUpA.
MOZIE€ | OcBoeHHE OOICHAYYHBIX METOJIOB:
HCTBH | HabmioJeHue, M3MEpEHHE,
A A | 3KCIIEPUMEHT, MOJCIUPOBAHHUE.
TIBYK
CHUS
TeI
2. Mexa | UHTeIEKTyaqbHOE  BOCITMTAHHME: 15 1
Hudye | GopmMupoBaHHE NPECTABICHUN O
CKME | Hay4YHOU KapTHHE MHpA.
k0JIe0 | OcBOeHHE OOIIEHAYYHBIX METO/IOB:
aHUs | HaOJIIOJICHHE, H3MepeHue,
u 9KCIIEPUMEHT, MOACIUPOBaHUE.
BOJIH
BI.
3ByK
3. Onex | 3mopoBbecOeperaroriee 25 2
TPOM | BOCIIMTaHUE: Bnusinue
arHUT | DJICKTPOMArHUTHBIX W3JyYCHHH Ha
HOE YKUBBIE OPTaHU3MBI.
none | TpymoBoe BocnuTanue: OCBOeHHE
9 MIPaKTUYECKOTO MIPUMEHEHHUS
KJ1acc Hay4YHBIX 3HAHUN QU3UKHU B KU3HU U
MPaKTUYECKON JeSITENbHOCTH.
4. Crpo | Dkomorugeckoe BOCITUTAHHE. 20 4
eHue | DKOJIOTUYEeCKUe MpoOIeMbl pabOThI
aToMa | aTOMHBIX cTaHIUU. 1 Bo3melcTBUsI
u PaAMOAKTUBHBIX  U3IYyYeHHH Ha
aToM | JKUBbIC OPTaHU3MBI.
HOro | JImyHocTHOE BOCIIUTaHUE:
anpa | dopmMupoBaHUe TBOPYECKOI'0
MBIILICHUS npu 3HAKOMCTBE
yUYalIUXCs C OCHOBHBIMU dTallaMH
MOJIy4YeHUS] HAYYHBIX 3HAHHM U C
UMEBIIMMH MECTO B  HCTOPUHU
¢buzuku HAyYHBIMU
3a0MyXKJIEHUSIMM M OLIMOKaMH.
KopnyckynsipHo-BOJIHOBO
JTyaTu3M. Monenu aTOMOB
Tomcona, Pesepdopaa, bopa.
5. Crtpo | UHTennekTyanpHOE  BOCIHTAHUE: S
eane | GopMHUpoOBaHHME TMPEACTABICHUI O
u HAyYHOU KapTHUHE MUpA.
3BOJI
FOLUs




enHo | OcBoeHHe OOIIEHAYYHBIX METOJOB
i B acCTpOHOMHMHU: HaOMIOIEHHE U
MOJICTUPOBAHHE.
6. Pesep 3
B
Bcero: 102 4 9
238 15 31

HUTOI'O:
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