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HHosicauTeIbHAA 3aNIMCKA

[Iporpamma «®Pu3nka M MHpP BOKPYI» CIOCOOCTBYET pa3BUTHIO U
MOJIIEPKKE HWHTEpeca YYalluxcs K ACSITeNbHOCTH (PU3MKO-MAaTeMaTHYeCKOTO
HaIlpaBJ€HUs, JAET BO3MOXKHOCTh PAaCIIMPHUTh W YIUIyOUTh 3HaHUS U yMEHWUS,
IIOJIyYECHHBIE B IPOLECCE 3aHATHUM, W CO3AeT YCIOBUA Il BCECTOPOHHETO
Pa3BUTHS JIMYHOCTH. 3aHATHS SIBISIOTCS WCTOYHHMKOM MOTHBALUMU JAESTENbHOCTU
BOCIIMTAaHHUKOB, JAIOT UM ITyOOKHI SMOLMOHAIIBHBIN 3aps/l, GOPMHUPYIOTCA TaKUE
KaueCTBa JIMYHOCTH, KaK IEJIEYCTPEMIICHHOCTh, HAaCTOMYMBOCTh, PAa3BUBAIOTCS
ACTETUYECKUE UYBCTBA, POPMUPYIOTCS TBOPUECKHE CIIOCOOHOCTH.

Bocnuranve TBOpYECKOM aKTUBHOCTH B MPOLIECCE U3YUYEHUS UMM (PUMKU
ABJISIETCA OOHOM M3 aKTyalbHbIX 3adady. (OCHOBHBIMHU CPEACTBAMH TaKOIO
BOCIIUTAHUS U Pa3BUTUS  CHOCOOHOCTEM  BOCHUTAHHUKOB  SIBJISIOTCS
DKCIIEPUMEHTAJIbHBIE HCCIEAOBaHUS M 3aJadyd. YMEHUMEM pellaTh 3aJadud
XapaKTEpHU3yeTCsl B NEPBYIO OYEPEIb COCTOSTHUE MOJTOTOBKHM Y4Yalluxcs, r1yOuHa
yCBOEHUsl ydyeOHOro Marepuana. PelleHne HecTaHIApTHBIX 33Jad U IPOBEJICHUE
3aHMMATENIbHBIX HKCIIEPUMEHTAJIbHBIX 3aJaHUil CIOCOOCTBYET MPOOYKICHUIO U
Pa3BUTHIO Y HUX YCTOMYMBOTO UHTEPECA K (PUBHKE.

[Iporpamma paccunrtana Ha 35 yacoB B roa. Cpok — 3 roja.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA ITPOI'PAMMBI 11O
ITPOITPAMME «PU3UKA HU MHUP BOKPYI» HA VYPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuenue (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus Gpu3MKu Ha ypOBHE OCHOBHOI'O 0OIIer0o 00pa3oBaHUs
y oOyuatomerocsi 0yayT cOpMUpOBaHbl CIEAYIOLIUE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:
1) naTpHMOTHYECKOr0 BOCIIMTAHUS:
MIPOSIBJICHUE HWHTEpPEca K MCTOPHUM W COBPEMEHHOMY COCTOSHUIO POCCHMCKOMN
(bu3nYecKoil HayKH;
[IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3HUKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
TOTOBHOCTh K aKTHUBHOMY Y4YaCTHIO B OOCY>KIEHUM OOUIECTBEHHO 3HAYMMBIX WU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHUKEHUUN
busuKy;
OCO3HAaHHE BAXKHOCTU MOPAIbHO--3TUYECKUX TMPUHUMUIIOB B JIEATEIbHOCTH
YYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
BOCIIPUSITUE OSCTETUYECKUX KadyecTB (U3MYECKON Haykud: €€ TrapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:



OCO3HaHUE IIEHHOCTH (DPU3MUECKOM HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOIEH KYJIbTYPHI;
pa3BUTHE HAy4yHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATENbCKON
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOLUOHAJIBHOIO 0J1AT OOy 1S
OCO3HaHME LEHHOCTM Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH NpaBWJ O€30MacHOr0 NOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUYECKUM M TEIUIOBBIM OOOpPYJOBAHHEM B
JOMAIIIHUX yCIIOBHSX;

c(hOpMHUPOBAHHOCTh HABbIKA pedIieKCHH, MPU3HAHKE CBOETO IpaBa Ha OLIMOKY U
TaKOTO0 € IpaBa y APyroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pEIICHUM MPAKTUUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeILHON OpraHU3allu, TOpoja, Kpasi) TEXHOJOTMYECKONH U COIMaIbHOMN
HaIpaBJIEHHOCTH, TPEOYIOIINX, B TOM YUCIIE U (PU3NYECKUX 3HAHUN;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBA3aHHBIX C (U3UKOM;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpUEHTalUs Ha MpUMEHEeHUe (PU3MYECKUX 3HAHUM Ui pEelIeHHs 3a7ad B 001acTH
OKpYXarollel cpepl, IJIAHUPOBAHUS MOCTYNKOB M OIEHKA HMX BO3MOKHBIX
MOCJIEICTBUM ISl OKPYKAIOLIEH Cpeibl;

OCO3HAaHHME TJIOOATLHOTO XapakTepa »HKOJOTHYECKUX TpodieM u IyTed ux
peuieHus;

8) amanTauuMu K HU3MEHSAIIMMCH YCJAOBHSM COUMAJIBLHOM W TPHPOAHON
cpeabl:

NOTPEOHOCTh BO B3aMMOJEHCTBUU TPHU BHIIOJHEHUH HCCIEIOBAHUN U MPOEKTOB
(bu3nYecKol HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;
NOBBILICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JAESITEIBHOCTD;
noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4YHCIE (HOPMYIHMPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

TUTAHUPOBAHKUE CBOETO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (PU3UUYECKUX 3HAHHI;
CTPEMJICHHE aHAJM3UPOBATh U BBISABIISITH B3aMMOCBSI3U TMPHUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

OLICHKA CBOUX JCHUCTBUHU C YUYETOM BIIMSHUSA HA OKPYKAIOIIYIO CPEAY, BO3SMOKHBIX
r7100aJIbHBIX ITOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHUS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4YCOHBIC  JICUCTBUS,  PETYJISTHBHBIC
YHUBEpPCATbHBIC yUeOHbBIC JICHCTBHSI.



ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

ba3oBble jornueckue gecTBUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUMN);
yCTaHABJIMBATh CYIIECTBEHHBI TNpHU3HAK KiIacCU(UKAIIMK, OCHOBAaHUS IS
0000IIIeHNS U CpaBHEHUS,

BBIABJISITh 3aKOHOMEPHOCTH U TMPOTUBOPEUUSI B paccMaTpuBaeMbIX (akrax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBJISITH PUYUHHO- CJICJICTBEHHBIE CBA3U MPHU U3YYCHUH (HU3HUECKUX SIBJICHUN U
MPOLIECCOB, JieNIaTh BBIBOJABI C HCIOJb30BAHUEM JCAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOU€HU, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3MUECKUX BEJIUNYUH;
CaMOCTOATENLHO BBIOMpATh CHOCOO perieHus: ydeOHoM Qu3nyeckod 3amayu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
Y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKue 1eiiCTBUS:

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOAUTh MO CaMOCTOATEIIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOKHbBIN
bu3UecKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;
OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAIHNIO, MOJTYYECHHYIO B
XO0J1€ UCCIIE0OBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hopMyMpoBaTh O0OOOIIEHUSI M BBIBOJALI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJIOKEHUS 00 WX pPa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora c nndopmanueii:

MPUMEHSITH Pa3JIMUHbIE METOJIbl, MHCTPYMEHTHI U 3alPOChl IPU MOUCKE U OTOOpE
uH(OpMAlMU WM JAaHHBIX C Y4YE€TOM NPENJIOKEHHOW y4eOHOM (usmyeckoit
3a/1aui;

aHAIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,

CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WJUTIOCTPUPOBATDH PEIIAEMBIE 3a/1a4H HECIIOKHBIMU CXEMaMU, uarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0Ji€ 0OCYXXJIEHHsI Y4eOHOro Marepuaia, pe3yjabTaToB Ja0OpaTOpHBIX padboT U
MIPOEKTOB 337aBaTh BOIPOCHI MO CYHIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJICH, HAICJICHHBIE Ha PEIICHUE 3a/lauyd U TOJAJepXKaHUEe OJiarokenaTeabHOCTU
OOIICHMS,

COTIOCTABJISITh CBOU CYXKJICHHUS C CYXKICHUAMHM JPYTUX YYaCTHHKOB JHANOra,
OOHapYy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTaBIATh PE3yNbTaThl BBINOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHUMaTh W WCIHOJb30BAaTh NPEUMYIIECTBA KOMAHIHOH W HHIUBUAYaJTIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATh 1€ COBMECTHON JIesTeTbHOCTH, OpPraHH30BHIBAaTh JCUCTBUS MO €€
JIOCTIDKEHUIO:  paclpedesisiTh poiii, OOCYKIaTb MpOIecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITMIOJHATH CBOIO YacTh PaOOThI, TOCTUTAs] KAYECTBEHHOTO pe3ysbTara Mo CBOEMY
HAPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU UJICHAMH KOMaH/IbI;
OLIEHMBATh KayecTBO CBOEro BKJIaga B OOHIMA TPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJIAITH TIPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIUX s
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAaX MPUHATHUS pelleHu (MHAUBUAYaIbHOE,
IOPUHATHE PELIECHUS B IPYIIIE, IPUHATUE PELICHUHN rPpyIIo);

CaMOCTOATENBHO COCTABJISATh AITOPUTM pELICHUsT (PU3NYECKOHN 3a/layu Wi IJIaHa
UCCJIEIOBAHMS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW,
apryMEHTUPOBATH MPEJIaraeMble BapUaHThl PEIICHHUI;

nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS],
OOBSACHATh MPUYMHBI JTOCTHXKEHUS (HEJOCTHXKEHUSI) PE3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(bu3MYEeCcKOro HcCIeOoBaHUsl WIJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEMH;
OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;

IPU3HAaBaTh CBOE MPABO HAa OWIMOKY NP pelIeHUWH (PU3NYECKHX 3aJad WU B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 1 roma oOydeHus mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCITOJIB30BaTh TOHATHSA: (PU3NYECKHE M XHMHYCCKHE SBIICHUS, HaOJIOJCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIWHMIBI (U3MYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpHOE, KUIKOE, ra3000pa3Hoe),



MEXaHUYeCKOe JABWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOACHCTBYIOIAs cuia, nedopmarus (ympyras, IIacTHYECKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

paznuyath sBIeHus (quddys3us, TEIIOBOE JBKEHWE YaCTHUI[ BEIIECTBA,
PaBHOMEPHOE IBHXEHHUE, HEPABHOMEPHOE JIBUKCHUE, UHEPLHUS, B3AUMOJICHCTBHE
T€JI, PAaBHOBECUE TBEPIABIX TEJ C 3aKPEIUIEHHOM OCBIO BpalllCHUs, Iiepenada
JABJIEHUsI TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTrMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJ, TMPEBpaAlICHUS MEXaHUYECKOM HSHEpruu) IO OMUCAHUI0 HUX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
busnUecKoe SBICHHUE;

pacmo3HaBaTh MPOSIBJICHUE HM3YYCHHBIX (DU3WYECKUX SBICHUN B OKpPYXKaIOIIEM
MHpE, B TOM uuclie (PU3UYECKHUE SIBIICHHS B MPUPOJIC: NPUMEPHI JABUKECHUS C
Pa3IMYHBIMUA CKOPOCTSAMHU B )KUBOUW M HEKUBOW MPUPOJIE, NENCTBUE CUIIBI TPCHUS B
NPUPOJIE M TEXHUKE, BIUSHUE aTMOCHEPHOTO MaBJICHUS Ha >KUBOM OpraHusM,
MJIaBaHUE PbhIO, pblYaru B TeJI€ 4YeJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3a/layy B y4eOHYIO, BBIICIATh CYIIIECTBEHHbIE CBOWCTBA (MpU3HAKU) (PU3UUYECKHUX
SIBIICHU;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DU3UYECKUE SIBICHHS, HCIOJIb3Ys
busnueckue BenuuMHBI (Macca, 00BEM, IJIOTHOCTh BEIECTBA, BpEMs, IIyTh,
CKOpPOCTb, CPEAHSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TeEJa, CUJIa
TpeHusi, AaBieHue (TBEPAOTO Teja, >KUJIKOCTH, Ta3a), BBITAIKUBAIOUIAS CHIIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ IOTCHI[MAIbHAs DHEPTHS), IPU
OMMUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEMbIX BEIUYMH,
UX O0O03HAUCHHMS U EAUHUIBI (U3UYECKUX BEJIUYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIIECCHI, MCIOIL3YS
nmpaBuia CIOXKEHHS cuil (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3axon Ilackars,
3aKOH Apxumesa, MpaBUJIO paBHOBecHs pblyara (0JIOKa), «30JI0TOE TPABUIION»
MEXAHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW SHEPru™, MNpH OSTOM J1aBaTh
CJIOBECHYI0 (DOpPMYJIMPOBKY 3aKOHA U 3alUChIBaTh €ro MaTEeMaTHYEeCKOe
BBIPAKCHUE;

OOBSACHATH (U3MUECKHE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX I1aroB
c omopoif Ha 1—2 U3y4EHHBIX CBOMCTBA (PM3UUYECKHUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,;

pemiath pacu€THbie 3amauyd B 1—2 JACHCTBUS, UCIOIB3YS 3aKOHBI U (DOPMYJIBI,
CBsI3bIBalOIME (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHall3a YCJIOBHS 3aJadyu
3aMUChIBaTh KPATKOE YCJIOBUE, MOACTABIATh (DU3NUECKUE BEIMUYUHBI B ()OPMYJIBI U
MPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYMHBI,



pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIWTh HPU MOMOUIM (PUIUYECKUX
METOJ/IOB, B ONHMCAHWM HCCJIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(rumote3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM PE3yJIbTAT, HAXOAHTH
OLIMOKH B XOJI€ OTBITA, IETAaTh BEIBOJBI 110 €T0 pe3yIbTaTaM;

MPOBOJUTH ONBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (QopMynIMpoBaTh MPOBEpSiEMble MPEANOJIOXKEHUS, COOUpaTh
YCTAHOBKY W3 TMPEUIOKEHHOTO OO0OpYyIOBaHUS, 3alMCHIBATH XOJ| OIbITa U
bopMyIMpOBATH BHIBO/IBI,

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITBI
U TEMIEpaTypbl C MCHOJIb30BAaHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3allMChIBaTh MOKa3aHUsl MPUOOPOB C YUETOM 33JaHHON aOCOTIOTHON MOTPEITHOCTH
U3MEPEHUN;

IPOBOAUTDH HCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUECKON BEIMYMHBI OT APYroi
C HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUKYLIETOCS Tella OT BPEMEHHU ABUKECHUS TeJa, CUIIbl TPEHUSI CKOJIBXKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAJIM CONPUKOCHOBEHUS TeJl, CHJIbl YIPYTOCTH OT YAJIMHEHUS NPy KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00bEMA MOrPYXKEHHOM YacTW Tella W OT IUJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja), OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH IIJIaBaHUS TEJ, YCIOBUM paBHOBECHS phlyara v 0JIOKOB),
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOrO HMCCIEIOBAaHUSA, COOMpPATh YCTAaHOBKY WU
BBIIIOJIHATh ~ M3MEPEHUs, Cleays MpeAIOKEHHOMY IUIaHy, (UKCHpPOBAaTh
pe3yibTaThl MOJYYEHHOM 3aBHCHUMOCTH  (PU3MYECKUX BEIMYMH B  BHJE
OpeUIOKEHHBIX TaOdIMIl UM TrpauKoB, JAelaTh BBIBOJABI IO pe3yJibTaTaM
UCCJIEI0BAHNS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHHs (PU3MUYECKHUX BEJIMYMH (IUIOTHOCTH BEIECTBA
KUJAKOCTH M TBEPAOrO TeNa, CHUJla TPEHUS CKOJIbKEHUS, JaBICHHUE BO3/AyXa,
BBITAJIKMBAIONIAS] CHUJIA, JIEWCTBYIOIIAs HA TOTPY>KEHHOE B JKUJIKOCTh TEO,
KO3 (PUIIMEHT  MOJE3HOro  JACMCTBUS ~ NPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW  MHCTPYKUMHU: TpPU  BBIIOJHEHUHM  H3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOU BEJIMYMHBI;
COOIOJIaTh TMpaBWJa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIMbBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlONIMecs COCynbl, OapoMeTp, pblyar,
MOJIBW)KHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX OMUCAHMS (B TOM YHUCIE: MOAIIUIHUKU, YCTPOUCTBO
BOJIOTIPOBO/IA, TUAPABIMYECKUM Mpecc, MAaHOMETP, BRICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUI U HEOOXOIUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPbl (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,



COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYXaroUIIEH CpeJie;

® OCYHIECTBIISITh OTOOP MCTOYHUKOB MH(pOpMmaimu B VIHTEpHETE B COOTBETCTBHH C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIUXCSA 3HAHUM M IIyTEM
CPaBHEHHUS Pa3IMYHBIX MCTOYHUKOB BBIACTATH MHGOPMAIUIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

® UCIOJIb30BaTh IMPU BBHINOJHEHUM YYEOHBIX 3aJaHUl  HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpIKaHUs, CIIPAaBOUYHbIE MaTEpHaIbl, PECYpPChl CETU
WNuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIECHHUS Ha OCHOBE
2—3 UCTOYHHUKOB MH(pOpMAIH GUZUUECKOTO COJIEPKaHuUsA, B TOM YHCIIE TyOIUIHO
Jenatb KpaTKMe COOOIIEHHMSI O pPe3ysbTarax MpPOEKTOB WM  y4eOHBIX
UCCJIEIOBAHNUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM IOHATUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIJICHUE NTPE3EHTAIUEH;

® IpU BHIIOJHEHUH YYEOHBIX HPOEKTOB U  MCCIEAOBAHUN  pPACIpPENesaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIbl, BBICTPAMBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHiy 2 roga oOyueHHs] MpeIMETHbIC pe3ybTaThl Ha 0Aa30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

® UCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JIBU)KEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE U aMOp(HbIE
TeJa, HACBIIICHHBI W HEHACBIIEHHBIM Iap, BIAXHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSSI SHEPT s, TEINIOBOW JABUTATEIlb, SJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsi,
IIEKTPUYECKOE TI0JIE, TPOBOJHUKU U JTUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUI
TOK, MATHUTHOE TOJIE;

® pa3nuyarh SBJICHUS (TEIUIOBOE PACUIMPEHHME U CXKATUE, TeIlonepenaya, TermioBoe
pPaBHOBECHE, CMAuYMBAHWE, KalWJUISIPHBIE SBIICHMS, HUCIIAPEHHE, KOHAECHCALWs,
IUIaBJI€HUE, KpUCTalmu3anus  (OTBEpJEBaHME), KHUIEHHE, Temionepenaya
(TEenIonpoBOJHOCTD, KOHBEKIHS, U3TyUYeHHE), AIIEKTPU3ALUS TE,
B3aMMO/JICHCTBHUE 3apsA0B, NEUCTBUA JIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MATHUTHOTO IOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIMS) IO OINMCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3HUECKOe SBICHHUE;

® pacro3HaBaTh MPOSIBICHHE H3YUYEHHBIX (U3UYECKUX SIBICHHM B OKpY>Karollem
MUpE, B TOM YUCJe (PU3NYECKUE SIBJICHUS B TPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KalWUISIPHBIC SIBJIEHUS B MPUPOJAE, KPUCTAJUIBI B Ipupone, uznydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
AIIEKTPUUECKUE SABJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emiid, Apeid MoarcoB, pojib MArHUTHOTO MOJIS ISl )KM3HU Ha
3emiie, MOJSPHOE CHAHHME, NPU STOM NEPEBOAUTH IPAKTHYECKYIO 3a1ady B
y4eOHY10, BBIACIIAT CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUIA;



ONHUCHIBAaTh M3yYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BENUYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJHMYECTBO
TEIUIOTHI, YJAeNbHAas TEMJIOEMKOCTh BEIIECTBA, yAENbHAs TEIUIOTa IJIaBJICHHUSA,
yAenbHas TeIJIoTa MapooOpa3oBaHUsA, YJeNbHAas TEIUIOTa CropaHHsl TOIUIMBA,
KOA(PQGUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIMHBI, OTHOCHTEIbHAs
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsii, CuUjla TOKa, DJIJIEKTPUUECKOe
HaIpsHKEeHUE, COMPOTUBIICHUE MPOBOJIHUKA, YACIBHOE COMPOTHUBIICHUE BELIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKA), MpPU OINUCAHUU MPABUIBHO
TpakToOBaTh (PU3MYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JTAHHYIO
bu3MYECKyI0 BEMYUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH I'paUKU HM3yUEHHBIX
3aBHCUMOCTEH (PU3UUECKUX BEIUUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHHUS U TPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KHHETHUECKON TEOPUHU CTPOCHUS BEIEeCTBa,
IPUHILIUI CYyHEepIO3UIIMN ToJiel (Ha KA4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiaa, 3akoH Oma Juid ydacTka 1ien, 3akoH J[xoyns—JIeHna, 3akoH cCOXpaHEeHus
SHEPrUM, IPU STOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBAThH €T0
MaTeMaTHYECKOE BbIPAXKECHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHCIIE M B KOHTEKCTE
CUTYyaIui MPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB
C onopodl Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SBICHUH, (PU3NUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHele 3amadyud B 2—3 JCUCTBUS, UCIONB3YS 3aKOHBI W (OPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/adyd
3aMKMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX [IJIS PEIICHUS
3a/layu, BHIOMpaTh 3aKOHBI W (GOpPMYJIbI, HEOOXOAMMBbIC IJsi €€ perieHus,
IPOBOAUTH PAaCcUEThl U CPABHUBATH MOJyYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYMHbI
C U3BECTHBIMU JaHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh TPU MOMOUIN (PHU3UIECKUX
METOJIOB, HCHOJB3ysl OMHUCAHWE WCCIEIOBAaHUS, BBIICIITh MPOBEPSIEMOE
MPEINOJIOKEHNE, OIICHUBATh MPABUIILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNaTh BBIBOJIBI,

MPOBOJIUTH OIMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWUISIPHBIC SIBJICHMS, 3aBUCHUMOCTH HaBJICHHS BO3JyXa OT €ro
00bEMa, TemIepaTypbl, CKOPOCTH IIpolLlecCa OCTBHIBAaHWS M HarpeBaHUs MpH
U3TyYEeHUH OT I[BEeTa M3JIydarolied (MOTJIOMIAoIEei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUsi BOJBI OT TEMIIEpaTyphbl JKUIKOCTH U IUIOMAAM €€ MOBEPXHOCTH,
DIIEKTPHU3ALNS TeNl M B3aMMOJCHCTBHE DIICKTPUUYECKUX 3apsIoB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyalU3allisl MArHUTHBIX TIOJIEH TOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHHTa,
CBOMCTBA AJIEKTPOJBHUTATENS MOCTOSHHOTO TOKA): (POPMYIHpPOBATH MPOBEPSEMEBIC
NPEINONIOKEHNsI, CcoOMpaTh YCTAaHOBKY U3 TMPEAJIOKEHHOTO O00OpYyIOBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;



BBIMIOJIHATh MPSIMbIE HW3MEpPEHUs TeMIepaTypbl, OTHOCHUTEIBHOM BIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAMPSHKEHHs] C KCIOJb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYHMH, CPABHUBATh PE3YyJbTaThl MU3MEPEHUI C y4&TOM
3aIaHHOU aOCOIFOTHOM MOTPENTHOCTH;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOU (hM3HUECKOU BEIUUYHMHBI OT JIPYTOi
C  HCIOJIb30BaHHEM MPSIMBIX U3MEpPEHUN (3aBUCUMOCTb  COINPOTHUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYECHHUS] U YIEIBHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, UIYIIETO 4Yepe3 MPOBOJIHUK,
OT HanpsDKeHWsT Ha MPOBOAHHUKE, WCCIEJOBAHUE IOCIEAO0BATENLHOTO H
napajuleTbHOTO  COCIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  HCCIEIAOBAHUE,
coOUpaTh YCTaHOBKY M BBIMOJHATH U3MEPEHUS, CIEIysl MPEATOKEHHOMY IUIaHy,
¢uKcHpoBaTh PE3yabTATHl MOTYYCHHON 3aBUCUMOCTU B BUJIE TaOJIHI] U TPapHUKOB,
JIeNaTh BBIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBAHMS;

OPOBOJAUTH  KOCBEHHbIE  M3MEpEHHUs  (PU3MYECKUX  BEIWYMH  (yAeJbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJeaysl TMpeAJO)KEHHOM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJTUYNHBL;

coOI0aTh MpaBW/a TEXHUKU OE€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JECUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOPON HAa UX ONMHUCAaHMS (B TOM YHMCIE: CUCTEMa OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPrUM, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeJIbHbIE SJEKTPONPUOOPHI
(puMepBbI), NEKTPUUECKHUE MTPEIOXPAHUTENH, FNEKTPOMArHUT, SIEKTPOABUTATENb
IOCTOSTHHOTO TOKa), HCIIOJIb3YsS 3HAaHUS O CBOMCTBaxX (U3WYECKUX SIBICHUN U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTEINbHBIE MPHUOOPHI TTO
CXeMaM ¥ CXEMaTHYHBIM pPHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEpMOC,
NICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CrOpaHus, DSJIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI JJIEKTPUYECKUX IIeTe C TOCIeAOBATEIbHBIM U
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB 3JICKTPUUECKUX LIETICH;

MPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIATh MOUCK MH(popManuu (u3nyecKkoro coaepxanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHUS JONOJHUTEIbHBIX MCTOYHHKOB
BBIIETATh MH(GOPMALIMIO, KOTOpas SIBISIETCA MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJOCTOBEPHOM;

UCTIONb30BaTh TPU  BBHIMIOJHEHWHM YYE€OHBIX 3aJaHWi  HAyYHO--TIOMYJISIPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIPaBOYHBIE MaTepUaibl, PeCypChl CeTH



WuTepHer, BnageTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpPMAIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000Ias
UHPOPMAIIMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpKAHUS, B TOM
qHclie MyOJUYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHOW MIIM UCCIIEI0BATEIbCKON
JEATEIbHOCTH, INPU O3TOM TI'PaMOTHO HCIOJIb30BaTh W3YYEHHBIM IOHATUIHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIJICHUE NTPE3EHTALUEH;
IpU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpenensaTb OO0S3aHHOCTH B TIpyNNE€ B COOTBETCTBUU C ITOCTABJIEHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B JCSITEIbHOCTD TPYIIIbI, BRICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TMpOSBISAA  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K koniy 3 roma oOyueHusi MpeaMETHbIC pe3ybTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
UCIIOJIB30BaTh IIOHATHSA: CHUCTEMa OTCYETA, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHHYECKOro  ABWXKEHMs,  jAedopmanus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEePerpy3KH, HUEHTP TSHKECTH, a0COTIOTHO TBEPIOE TENO, LIEHTP TSKECTU TBEPIOTO
Tejla, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi W BOJHBI, 3BYK, HMH(QPa3ByK U
yIbTPa3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U aJbHO30PKOCTh, CIIEKTPhl UCIYCKAaHUS M MOTJIOIICHHS, anbQa-,
0eTa- U TaMMa-u3JIy4YeHuUs, U30TOMbI, IAECPHASI SHEPTETUKA;
pasnuyarh SBJICHUs (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHENHOE JBHUKEHNUE,
pPaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHue Tell,
PaBHOMEPHOE JBMKEHUE IO OKPYKHOCTH, B3aMMOJECHCTBHE TEJ, PEAKTHUBHOE
JBUKEHHE, KojeOaTeIbHOE IBI)KEHUE (3aTyXalolie U BBIHYKICHHbIE KOJIeOaH ),
PE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYKa, MPAMOJMHENHOE
pacnpoCTpaHEHUE, OTPAXKEHUE M MPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)kKeHUE CBETA, Pa3JI0’KEHUE OEJIOro CBETa B CIEKTP U CIOXKEHHUE CIIEKTPaIbHBIX
LBETOB, IUCHEPCHsl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4eHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MNPOSBICHUE H3YUYEHHBIX (DU3MUECKHUX SIBICHUH B OKpYKaroIIeM
mupe (B TOM uucie (pU3MUecKHe SBJICHUS B MPHUPOJE: MPHIMBBI U OTJIMBBHI,
nBrkeHrne T1uaHeT COJHEYHOW CHCTEMBl, PEAaKTHBHOE JIBM)KEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOe
JeCTBUE BUIAMMOIO, YJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO  H3JIy4YEHHIH,
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAMOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYHIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;



® ONKUCHIBATH W3YYEHHBICE CBOMCTBA TeN W (PU3UYECKHUE SBICHUS, WCIIONB3YS
dbu3ndecKkue BENWYMHBI (CpeAHSEI W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JBM)KCHHUH, YCKOPEHUE, NMEepEMEIICHNE, MyTh, YTI0Bas CKOPOCTb,
CHJIa TPEHUS, CUJla YIPYTOCTH, CHUJIAa TSKECTH, YCKOpPEHHE CBOOOJHOTO MajeHHUs,
BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4eckas paboTa W MOIIHOCTb,
NOTEHIIMAIbHASL JHEprusi Teja, TOJIHATOIO HaJl MOBEPXHOCTHIO  3EMIIH,
NOTEHIMAIbHASL DHEPrUsi CHKATOW TMPYKUHbI, KUHETUYECKasl SHEPrus, IMOJHas
MEXaHU4ecKas SHEprus, NEePUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJIHbBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeldb MPEJIOMIICHUSI CPEIbl), MPHU
OMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNINH;

® XapaKTepHu30BaTh CBOMCTBa Ted, (U3MUYECKUE SIBICHHUS U TPOIECCHI, MUCTOIb3YS
3aKOH COXpaHEHWS JHEPIWH, 3aKOH BCEMHPHOTO TSITOTCHHUS, IPUHITUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMII OTHOCUTENbHOCTH ['anmuiesi, 3axoHbl HbioTOHA,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKECHUS U MPEJIOMIICHUS CBETA, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MACCOBOI'O YHCEN MPH SAEPHBIX PEAKIUAX, TIPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPKEHUE;

® OOBSCHATH (PU3UUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEH;

e pemiath pacy€THbBIC 3a7aud (OMHUpAIOIIMECs Ha CUCTeMy M3 2—3 ypaBHEHH),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (PU3HUECKUE BETUYHHBI: HA OCHOBE
aHaM3a YCIIOBHUS 3a/layyl 3alMChIBaTh KPATKOE YCJIOBUE, BHISBISTH HEOCTAIOIIHE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIC IS
pelIeHus, MPOBOJIUTh PACUETHl W OILEHUBATh PEATUCTUYHOCTh TMOIYUYEHHOTO
3HaYCHUS (PU3NUECKON BETUIHHEL;

® pacrmo3HaBaTh MPOOJEMBI, KOTOPHIC MOXHO PEHINTh TPU TMOMOIIHA (PHU3NIECKUX
METOJIOB, HCTOJB3ysl OMHUCAHWE WCCIEIOBAaHUS, BBIICIITH MPOBEPSIEMOE
MPEINOJIOKEHNE, OIICHUBATh MPABUILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBaHNS,
JieaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YIbTATHl HAOTIOACHHUHN U OTBITOB;

® TIPOBOJUTH OMBITHl MO HAOMIOMEHUIO (U3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aBUCUMOCTh Tepuojia KojeOaHWi TPYKWHHOTO MasTHUKA OT MacChl Tpy3a u
KECTKOCTU TIPY)KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3jioKeHHE Oesloro CBeTa B CHEKTP,
U3y4YCHHE CBOWMCTB M300paXCHHsI B TUIOCKOM 3€pKalie M CBOMCTB HM300paKeHUS
npeaMeTa B cOOMparomield JuH3e, HAONIOJCHHWE CIUIONIHBIX W JTUHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CaAMOCTOSTENIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO



Habopa 000pyI0BaHMsI, OUCHIBAThH XOJ] OMbITA U €r0 Pe3yiabTaThl, (HOPMYJIUPOBATh
BBIBO/IBI;

IPOBOAUTH MIPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHUI, ONPEACIsisi CpeaHEe
3HAYEHUE U3MEPAEMON BEIUYHMHBI ((POKYCHOE PACCTOSIHUE COOMPAIOUIEH JIMH3bI),
000CHOBBIBATh BHIOOP CIIOC00a U3MEPEHMS (M3MEPHUTEIIBHOTO TPUO0pPa);
NPOBOJUTh  HUCCJEIOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHM (3aBUCHUMOCTh MYTH OT BPEMEHU IMPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HadallbHOM CKOPOCTH, Iepuojaa KoyieOaHuu
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHs CBETa
OT yrja NaJeHHs M yIja NOpeJIOMIEHHs OT Yyrja MaJeHud): IJIaHUPOBAThH
UCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YyJIbTaThl
MOJy4YEHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUsI (U3NYECKUX BEIMUYUH (CpPEeNHss CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOJHOIO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(Q(QUIMEHT TPEHUs  CKOJIbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa MW Mepuoj  KosieOaHui
MaTEMaTUYECKOr0 U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparoliei
JUH3bl,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBATH  HU3MEpPEHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHHUSI, CIIEAYS MPEITI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYECHUE BEIWYUHBI W AHAIM3UPOBATH IOTYUYCHHBIE
PE3yJIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHN;

coOmoaTh MpaBuia TEXHUKH Oe30MacHOCTH Ipu paboTe ¢ 1a00paTOpHBIM
00opy10BaHUEM;

pa3ianyaTh OCHOBHBIE MIPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJENEeH: MaTepraibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHEeTapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $1/1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE: CHOUIOMETp, MATUUKHU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pakKera, 3XOJIOT, OYKH, IEPHUCKOII,
¢doToanmapar, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAX (U3MYECKUX SBJICHUA U
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peuieHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbI Jisi TMOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoieHt JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KWU3HHU AJiA OOecredeHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXarUIen Cpee;

OCYUIECTBJIATh MOUCK HH(MOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTHU ONpPEACIICHUS



JIOCTOBEPHOCTH TOJIy4EHHON HMH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIOIYJISIPHYIO
auTepaTypy (pu3MUecKkoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PECypChl CETH
WuTepHer, BianeTs npuéMaMyd KOHCIHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
MH(POpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOIO COACpKaHUs, ITyOIMYHO
IIPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HCCIEI0BATEIbCKON JIESITEIBHOCTH,
IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh WU3YUYEHHBII MOHATUHHBIN anmnapaTr u3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHWE IMpe3eHTale ¢ y4eToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



Coneprkanue nporpaMMbl BHEYPOUYHOI1 1eATEILHOCTH
1 rox o0yuenust

Beenenne. Brognoe 3ansarue. Llenu u 3anaum kypca. TexHuka 6€301aCHOCTH.
Poab 3xcniepuMeHTa B JKU3HH YeJI0BEKa.

Teopusa: I3yunTh OCHOBBI TEOPHUHU MOTrpeimrHOCTEeW. [lorpemHocTH npsMbBIX U
KOCBEHHBIX HW3MEPEHHM, MAKCHUMAaJbHAs MOTPEHIHOCTh KOCBECHHBIX HW3MEPEHUI,
y4eT TMOTPEITHOCTe u3MepeHud mpu moctpoeHun Trpadukos. [IpemcraBieHue
pe3ynbTaTOB U3MEpPEHUH B (hopMe TaOIuIl U TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUM TMOTPEIIHOCTEH MNPUMEHATh TMPU BBINOJHECHUH
AKCIEPUMEHTANbHBIX  3a7a4, MPaKTUYECKUX  paloT. (¢ HMCMOJIb30BAHUEM
odopynoBanus «Touka pocray)

Xapakxmepucmuxka 0CHOBHbIX 8UO08 OeSIMEbHOCIL:

[IpuBoauTh TpUMEpPHl OOBEKTOB U3y4YeHUs (Gu3uku ((pusudyeckue sBICHUS,
dbusnyeckoe Teno, BemecTBo, pusznueckoe mnose). HabmrogaTe U aHanu3upoBaTh
busnueckue sBiIeHUs (GUKCUPOBATH M3MEHEHUS! CBOMCTB OOBEKTOB, CPAaBHUBATH
ux U 0000maTh). [l03HAKOMUTBHCS € IKCIIEPUMEHTATIBLHBIM METOJIOM HUCCIIEAOBAHUS
npupozasl. Coopka MpuUOOPOB U KOHCTPYKIUH. Mcronb3oBaHne HU3MEPUTEIHHBIX
npuOopoB. BrimosiHeHHe J1ab0paTOPHBIX U MPAKTHUYECKUX padoT. JmarHoctuka u
yCTpaHEHHUE HEUCIpaBHOCTEUW MpuOOpoB. BricTpanBaHuEe TUIOTE3 HA OCHOBAaHUU
MMEIOIINXCS JaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE u HEPAaBHOMEPHOE JBUKEHHUE. I'paduueckoe
npejCcTaBlIeHUEe ABWKEHUs. Pelienne rpaduueckux 3aj1ad, pacueT MyTu U cpeaHein
CKOPOCTH HEpPaBHOMEPHOTO JBMKEHUs. [loHsATME WHEpUMHM U HHEPTHOCTH.
[lenTpoOexnass cuna. IlpumeHeHue maHHBIX  (QU3HMYECKUX  TOHATHH B
KU3HEAEATEIbHOCTH YenoBeka. Cuiia ynpyrocTtu, Cuja TPeHUSI.

Ilpakmuxa: ViccienoBanue 3aBUCUMOCTH CHWJIbI  YIIPYTOCTH, BO3HMKAKOIIECH B
npy>KuHEe, OT cTeneHu nedopmarnuu npykuHbl. Onpenenenue koddduimenta
TpeHHUs Ha TpuOoMeTpe. (¢ ucnmob3oBaHueM o0oopyaoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJTBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIABJICHHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxem. [lonck 0ObsicHeHHsT HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOMCTB MPUOOPOB MO  dYepTexkaM M MOJENsAM. AHaIu3
BO3HUKAIOIIMX TNPOOJEMHBIX cuTyaruid. M3o0paxaTh cuUCTeMy KOOpIWHAT,
BBIOMpATh TEJIO OTCUETA M CBSI3BIBATh €TI0 ¢ CUCTEMOM KoopauHaT. Mcmonb30BaTh
CHUCTEMY KOOpIWHAT JJIsl WM3YYCHHsS TpsSMOJMHEHHOro aBuxkeHus Ttena. COopka
npuOOpOB M KOHCTpyKuMM. lcmonp3oBaHuE W3MEPUTEIBHBIX  IPUOOPOB.
BrimoniHeHre  1a0OpaTOpPHBIX M MPAKTHYECKUX padoT (¢ MCMOJIb30BaHHEM
o0opynoBanus «Touka pocta»). /lnarHocTuKa U yCTpaHEHUE HEUCHPABHOCTEH
npubopoB. BwicTpauBaHue THNOTE3 HA OCHOBAaHWM WMEIOIINUXCS JTaHHBIX.
KouncrpyupoBanue 51 MOJEIIMPOBAHHUE. Breimonnenne 3aJaHu I 1o
YCOBEPIIIEHCTBOBaHMIO TpuOOpoB. Pa3paboTka HOBBIX BapHUAHTOB OIMBITOB.



Pa3paboTka 1 mpoBepka METOAMKHU dKCIEPUMEHTAIbHON paboThl. PaboTa B Maibix
rpymmnax. AHaTU3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHUE, ACHCTBUS.
[IpencraBineHue pe3yJbTaTOB ITAPHOM, TPYINMNOBOM ACATEIBHOCTH. Y4YacTHE B
JIMaJIoTe B COOTBETCTBUHM C MPABUIAMHU PEYEBOIO MOBEICHUSI.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackamsg, TuapocTaTUYECKOE JdaBJICHHE,
COOOTIIAFOIITNECS COCYbI, THAPABINIECKAE MAIITHHBI.

llpakmuka: 3a0auu: BHITAIIKMBAIONIAA CUJIA B PA3JIMYHBIX CHCTEMax; MPUOOPHI B
3a/1ayax (CooOUIAIOUecs COCY/Ibl, THAPABINYECKUE MAIlIUHBI, pblYaru, OJIOKH).
DKCIepUMEHTAIbHBIE 3aJaHUS:

1 )uzmepenue cuiibl Apxumerna,

2)u3MepeHre MOMEHTA CUJIbI, IEHCTBYIOIIETO HA phlvar,

3)usmepeHre paboOThl CHJIBI YOPYroCTH IMpPH TOJBEME Tpy3a C IOMOIIbIO
MOABMYKHOTO WJIM HEMOJBUXKHOIO 0OJioKa(Cc HCIOJb30BaHHMEM O00OpYyI0BaAHMS
«Touka pocra»)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSAMENbHOCHIL:

Amnanu3 tabauil, rpadukoB, cxeM. [louck oObsICHEHHST HAOIIOJaeMbIM COOBITHSIM.
Coopka mpuOOpOB M KOHCTPYKIIUM. Vcrmonab30BaHue U3MEPHUTEILHBIX MPHOOPOB.
BrinonHnenne 1ab0opaTopHbIX U MPAKTUUECKUX paboT. /[[narHocTuka U ycTpaHEHUE
HEUCTpaBHOCTEN MpuOOpPoB. BricTpanBaHue rumoTe3 Ha OCHOBAHUM HMMEIOLIUXCS
nanHbeiX. KoHcTpyupoBanume u mojaenupoBaHue. Pabota B Mamnbix rpymmax.
AHanM3UpyIOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE peEIlIEHUE, JCHCTBUSL.
[IpencraBiieHre pe3yiabTaTOB NApHOU, TPYIIOBOW nAesTenbHOCTH. I[loaroroBka
COOOIICHUM M JOKJIQJ0B. YYacTHE B JHUAJIOT€ B COOTBETCTBUU C MPABUIAMH
pEYEBOr0 MOBEICHUSI.

Crartuka.

Teopus: biok. Peruar. PaBHOBecue TBepAbIX Te. Y CIOBUSA paBHOBECHS. MOMEHT
cunbl. [IpaBuino MomenToB. Llentp Tskxectn. HMccnenoBanue pas3iMUHBIX
MeXaHM4eCKux cucreM. KomOMHUpOBaHHBIE 3aJayd, WCIOJB3Yysl YCJIOBUS
paBHOBECHSI.

Ilpaxmuxa: VI3rotoBieHue padboTtaromiei CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX U008 OesMENbHOCHIL:

Ananu3 tabnun, rpadgukos, cxem. [lonck 0ObsicHeHHUsT HAOTIOJAEMbIM COOBITHSIM.
Onpenenenue CBOWCTB MPUOOPOB MO uepTekamM U MOJEIsIM. AHaIU3
BO3HHUKAIOIIMX TPOOJeMHBIX cuTyaruil. HaOmomath nelcTBHE  TPOCTHIX
MexaHu3MOB. [lo3HAKOMUTBCA C (U3UYECKOM MOJETBI0 «a0CONIOTHO TBEPIOE
Teno». PemaTe 3a7auM Ha ONpUMEHEHHE YCIOBHs(TIpaBUiIa) PaBHOBECHUSI phlYara.
[IpumensTh ycioBue (MpaBUIIO) pPaBHOBECHs pblyara Jjisi OOBSICHEHUS NEUCTBUS
pa3TUYHBIX HHCTPYMEHTOB, HCIOJIB3yEeMbIX B TexHHMKe U B ObiTy. COOpka
npuOOpOB M KOHCTpyKIMM. lcronp3oBaHuE U3MEPUTEIBHBIX  ITPUOOPOB.
BrinonHnenue 1ab0opaToOpHBIX U MPAKTUUECKUX paboT. [[narHocTuka U yCcTpaHEHHUE
HeUCNpaBHOCTEH MpuOOpPoB. BricTpanBaHue TUIOTe3 Ha OCHOBAHUM HMMEIOLIUXCS
naHHbix. KoOHCTpyupoBaHuWe H MOJCIUpPOBaHHE. BbINOTHEHUWE 3aJaHUi 1O
YCOBEPIIEHCTBOBaHUIO MpuOOpoB. Pa3zpaboTka HOBBIX BapUAHTOB OIBITOB.
PazpaboTka u mpoBepKka METOIUKH IKCIIEPUMEHTAILHON PaOOTHI.



Pabota B ManibIx rpynmnax. AHAIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemrenue, genctBus. llpencraBiieHue  pe3ysbTaTOB  MNApHOM, TIPYNIIOBOU
nestenpHocTH.  [logroroBka  cooOmeHnid W J0KdaaoB.  OCyHIECTBISIOT
CaMOOLIEHKY, B3aMMOOLICHKY JIEATEIBHOCTU. Y YaCTUE B IUAJIOTE€ B COOTBETCTBUHU C
MPaBUJIAMH PEYEBOTO MOBEICHUS.

2 rog o0Oy4yenust

TenoBblie AIBJICHUS.

TemnnoBoe pacmmpenue Ten. [Iporeccsl MIaBieHNs U OTBEPACBAHUS, UCTIAPEHUS U
KoHJIeHcaluu. Tennonepenada. BnaxxHoCcTh BO3/IyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabnroaeHue TastHus JbJa B BOJIC.

2. CKOpOCTb UCTIAPEHHUS PABTUYHBIX KUJKOCTEH.

3. TennoBbie ABUTATEIN OYAYIIIETO.
Jlabopamopnwie pabomei (¢ HCHOJIb30BaHHEM 000pynoBaHusi «Touka pocray)

1. I3MeHeHus JJIMHBI Tejla PU HarpEeBaHUU U OXJIAXKICHUU.

2. OTnuBka napaHOBOTO COJIJIATHKA.

3. HaOmronenue 3a miaBJICHUEM JIba

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH?

5. Habmoienue TerionpoBOIHOCTH BOJIBI M BO3TyXa.
Xapakmepucmuka 0CHOBHbIX 8UO08 OeSIMEbHOCIL:

CamocrosTennbHO (HOPMYIUPYIOT TO3HABATENBHYIO 3a7ady. YMEIOT C MOMOIIBIO
BOIIPOCOB  J1OOBIBATH HEJIOCTAIOIILY IO uHdOpMaIuIo. Ucnonp3oBanue
U3MEPUTENBHBIX MPUOOPOB. BhIMonHeHrne 1ab0paTOPHBIX U MPAKTUYECKUX PaboT.
JlmarHocTrka M ycTpaHEHUE HEUCIIpaBHOCTEH mpuOopoB. BricTpanBanue rumnores
Ha OCHOBAHHMH UMEIIINXCS TaHHBIX. KOHCTpyrnpoBaHHe 1 MOJIETMPOBaHHUE.
BrlnonHeHne 3ajaHuil MO0 yCOBEPLIEHCTBOBaHUIO NpHOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB OMNbBITOB. Pa3paboTka W mpoBEepKa METOJMKH SKCIEPUMEHTATbHOU
pabotel. Pabota B ManbIx rpymnmnax. AHaIU3UPYIOT, BHIOUPAIOT U 0OOOCHOBBIBAIOT
CBOE pemeHue, nenctBusa. lIpencraBineHue pe3yapTaToB MapHOW, TPYNIIOBOMN
JESITEIbHOCTH. YYacTUE B JAMAJIOTe B COOTBETCTBMM C MpPaBWIAMU PEUYEBOTO
MOBEJICHUSI.

DJIeKTpU4ecKHe sIBJICHUS.

Muxkpomup. Mogenn aroma, cymectBoBaBme a0 Hadana XIX. Hcropus
OTKPBITHSI U JIEUCTBUA TaJlbBAHUYECKOro »3JjeMeHTa. Mcropusi co3nmaHus
anexkTpodopHOM MamuHbl. OnbIT BonbTa. DIeKTpHYECKUN TOK B JICKTPOJIUTAX.
Hemoncmpayuu: (¢ ucnoab3oBaHueM odopynosanusi «Touka pocray)

1. Moaenu aToMOB.

2. 'aJIbBAaHUYECKUE JIEMEHTHI.

3. PaboTa snekTpodopHON MaIIUHBI.

4. OnbiTel BonbTa 1 ['anbBanu.

JlabopamopHwvie pabomui:

1. Co3naHne ragbBaHUYECKHUX JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DIEKTPUUYECKUN TOK B KHAKOCTSIX.



Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIESITEIIBHOCTH:

VYpaBiasiOoT CBOEH ITO3HABaTEILHOM M YYEOHOM AEATEIHHOCTBIO IOCPEICTBOM
MMOCTAHOBKMU 1EJI€H, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMU CBOUX ICHUCTBUN H
OIICHKH YCIIENTHOCTH YycBoeHMs. CpaBHHMBAIOT CMOCOO0 W pe3yibTaT CBOUX
JNEUCTBUN C 00pa3loM - JUCTOM COMpPOBOXACHUS. OOHAPYKUBAIOT OTKJIOHEHUS.
OOmyMBIBAIOT ~TPUYUHBI  OTKJIOHEHWH. OCYIIECTBISIOT CAaMOKOHTPOJIb M|
B3aMMOKOHTPOJb. Vcmonb30BaHWe W3MEPUTENBHBIX TPHOOPOB. BrimomHeHUE
7a00paTOpHBIX M NpaKTUYeCKUX  paboT. JlmarHoctuka MW yCTpaHEHHUE
HEUCITpaBHOCTEH MpuOOpoB. BricTpauBaHue TUNoTe3 Ha OCHOBAHUU MMEIOIIUXCS
naHHbIX. KOHCTpynpoBaHue U MOJEIUPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUSA.

MarnutHoe mToJie B BemiecTBe. MarHuTHasi aHoManus. MarHuTHele Oypu.
Pa3HoBuaHOCTH AIEKTPOU3IMEPUTEIIBHBIX pruOOPOB. Pa3HoBuaHOCTH
AJIEKTPOJIBUTATEIICH.

Hemoncmpayuu (¢ ncnoab3oBanueM odopyaoBanusi «Touka pocray):

1. HarnsaHocTh MOBEEHUS BEIIECTB B MATHUTHOM TIOJIE.

2. IIpe3eHTariuu 0 MarHUTHOM T10Ji€ 3€MJIM U O MarHUTHBIX OypsiX.

3. leMoHcTpanus pa3HOBUIHOCTEN JIEKTPOU3ZMEPUTEIBHBIX PUOOPOB.

4. HarmsaiHOCTh Pa3HOBUIHOCTEMN AIEKTPOIBUTATEIICH.

JlabopamopHvie pabomsi: 1. UccnenoBanue pa3iuyHbIX 3JIEKTPOU3IMEPUTEIIBHBIX
npuOOpOB.

Xapakmepucmuka 0CHOBHbIX 8UO08 OeSIMEbHOCIL:

VYrpaBnsitoT cBoeW MO3HABATEIILHOW W Y4YE€OHOW EATeNbHOCTBHIO IMOCPEICTBOM
IIOCTAHOBKMU 1I€JI€H, IUUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU WU
OLIEHKH YCIIEHIHOCTH YycBOeHHUs. CpaBHUBAIOT CHoco0 M pe3ynbTaT CBOUX
JNEUCTBUN € 00pa3loM - JUCTOM CONpPOBOXIEHUA. OOHAPYKUBAIOT OTKIOHEHUS.
OOnyMBIBAIOT ~MNPUYMHBI  OTKJIOHEHUW. OCYHIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.

Onruyeckue siBJICHUS.

W cTouHuKM CBETA: TEIUIOBBIC, JIIOMUHECIICHTHBIE, UICKYCCTBEHHBIE. M3roToBICHNE
KaMepbl - OOCKypa MW HCCIIeOBaHUWE H300paKeHUs C TIOMOIIBIO MOJEIIH.
MHorokpatHoe HW300paKeHHE TpeIMeTa B HECKOJbKHX IUIOCKUX 3epKajiax.
N3roToBUTH EPHUCKON U C €r0 MOMOIIBIO MpoBecTr HabmroaeHus. [IpakTuyeckoe
WCIIOJIb30BAHUE BOTHYTBHIX 3€pKajl. 3pUTENIbHbIC WIUIIO3UU, MOPOKIaeMble
npesoMiieHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM onTukH. Mcnonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanuemM odopynopanus «Touka poctay)

1. PaznuuHble HCTOYHUKH CBETA.

2. N300pakeHue mpeamMera B HECKOJIbKUX IJTIOCKUX 3epKajiax.

3. N3o0pakeHue B BOTHYTHIX 3epKaJiax.

4. Mcnoyib30BaHN€ BOJIOKOHHOW ONITHKH.

5. YcrpoiicTtBo (poToarmaparoB, KHHOIIPOESKTOPOB, KaJEHJOCKOIOB.
JlabopamopHwvie pabomui:



1. M3rotoBnenue kamepsl - 00CKypa M HCCIEIOBAaHUE M300PAKEHUS C MOMOIIbIO
MOJIEJIH.

2. IIpakTueckoe MPUMEHECHUE TIJIOCKUX 3€pKall.

3. IIpakTH4ecKoe UCIIOIBb30BAaHUE BOTHYTHIX 3€pKall.

4. 3roToBneHune nepruckona u HaOI0IEHUs C TOMOIIbIO MOJEIIH.
Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCHIL:

YropaBisioT cBOeH MO3HABATEIBLHON M YYEOHOW JEATEIHLHOCTHIO IOCPEICTBOM
MIOCTAHOBKM IEJIEH, TJIAHUPOBAHMS, KOHTPOJS, KOPPEKUMU CBOUX JEUCTBUUA M
OLICHKH YCHEIIHOCTU YCBOCHHS. BbiensioT u GopMyIupyroT MO3HABATEIbHYIO
1eiab. BBIIENSIOT KOJWYECTBEHHBIE XapaKTEPUCTHUKU OOBEKTOB, 3a/JlaHHbIC
cinoBaMu. [IpruHMMAIOT MO3HABATENBHYIO LIEJIb U COXPAHSAIOT €€ MPU BBINOJIHEHUN
y4eOHbIX aencTBUil. OCO3HAIOT CBOU JIeHcTBU. MIMEIOT HABBIKM KOHCTPYKTUBHOTO
OOIIEHUSI B MAJIBIX TPYyIIIaX.

YesoBek 1 npupoaa

ABTOMaTMKa B Hamew u3HU. [IpuMepbl HCMONB30BaHUA ABTOMATUYECKUX
YCTPOMCTB B HayKe, Ha IPOM3BOACTBE M B ObITy. CpeactBa cBs3u. Pammo u
TEJICBUJICHUE. AJIbTEPHATUBHBIE WCTOYHHKH HSHEPTrUHU. BUABI 3IEKTPOCTaHLIMIMA.
Heo06xoIuMoCcTh 3KOHOMHUU TMPUPOIHBIX PECYpPCOB W HCIOJIB30BaHUS, HOBBIX
AKOJIOTUYHBIX M 0€30MacHbIX TexHoJoruil. Hayka u 6e30macHOCTS JI0JIeH.
Hemoncmpayuu: 1. poromaTepualibl ¥ CIaliIbI O TEME.

Jlabopamophvie pabomei: 1.VI3ydenne neMCTBUI CpPENCTB CBSI3H, paguo M
TEJICBUICHUSL.

Xapakxmepucmuxka 0CHOBHBIX 8UO08 OeSTMEbHOCI

CamocrosiTennbHO  (DOPMYTUPYIOT — TO3HABATENIbHYIO 3ajady. YMewT (i
pa3BUBAIOT) CIIOCOOHOCTH C TIOMOIIBIO BOIMPOCOB JOOBIBaTh HEJIOCTAIOIIYIO
UH(pOpMaIHIO.

3 rox o0y4eHus

Kunemaruka
CrnocoObl  omMcaHusd  MEXaHUYECKOTO  JBVIKCHUSL. Cucrema  orcuera.
[IpsamonuueriHoe naBuKeHHE. l[IpsAMOIMHENHOE paBHOMEpPHOE JBUXEHHUE 10
IUIOCKOCTH. llepemenieHne W CKOPOCTh NPU PAaBHOMEPHOM MPSMOJHUHEHHOM
JBH>KCHUU MO TIOCKOCTU. OTHOCUTENBHOCThH JBWXKEHUA. ClOKEHUE JBUKECHUM.
[IpuHnun He3aBUCMMOCTH JBWXeHHU. KpuBosmHenHOe ABWKEHUE. JIBHKEHUE
Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE NBI)XEHHE 10
OKPY>KHOCTH. YTJ0Bas ckopocTb. [lepron n yactota BpamieHus. CKOpocTh
Y YCKOPEHUE MPU PABHOMEPHOM JABUKEHUU 1O OKPYKHOCTH.
Jlabopamopnwie pabomoi(c HCNoJIb30BaHNEM 000pyaoBanus «Touka pocra):
1. N3ydeHue ABMIKEHMS CBOOOJHO IMAIAIOIIETO Tea.
2.  V3yueHue IBWKEHUS MO OKPYKHOCTH.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:



1.  Omnpenenenue CKOpPOCTH PaBHOMEPHOTO JBH)KCHUS npu

MCITOJIb30BAaHUU TPEHAXKEpa «OeroBasi JOPOKKay.

2. Hcropuueckass peKOHCTPYKIHUS ONBITOB [ammiies 1o OIpeaeseHuro

YCKOPEHHSI CBOOOAHOTO Ma/IEeHUS TET.

3. Ilpunmumer paboOTBEl TPUOOPOB 1T  HW3MEPEHUS CKOPOCTEH W

YCKOPEHUHU.

4. Ilpumenenme CBOOOJHOTO TMANEHUS I HM3MEPEHUS PEaKIuu

YEJI0BEKA.

5.  Pacuer TpaekTopuu IBIKEHUS IepcoHaxel paccka3zoB P.Pacro.
Xapakmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHUE U 00CYXJIeHUE TeKCTa
cTaTeil HTEPHET-CaliTOB, 00CYX ACHHUE JOKIAI0B U MPE3EeHTAllMN, COCTABICHHUE U
penieHue 3aaa4, 0ocyxaeHue cnocobos penieHus (moaroroska k OI'D no pusuke).

JInHamMuka

Nuepuumaneabie cuctemsl orcueta. Cuna. 3akonsl HeroTOHA. J[BH>KEHHE Tena moja

JNEHUCTBUEM HECKOJbKHMX CHJI. JIBM)KEHHME CUCTEMBbI CBSI3aHHBIX Ten. JlMHamuka

PaBHOMEPHOTO JBHKEHHS MaTe€pUalbHOW TOYKHM IO OKpyx)HOCTH. Kiaccel cui

3aKOH BCEMUPHOrO TATOTEeHHUA. [[BrkeHue maHeT. VICKyCCTBEHHBIE CIYTHHKH.

Conneunas cucrema. Mcropus passutus npencrtasieHni o Beenennoi. Ctpoenue

u sBoJrons BeeneHHOM.

Jlabopamopnvie pabomul(c HCTOJIb30BaHUEM 000pynoBanus « Touka pocTay):
1. UW3mepeHue macchl Tena ¢ UCHOJIb30BAaHUEM BEKTOPHOTO Pa3IOKEHUS
CHJIBI.

2. N3yueHue KMHEMAaTUKH W JWUHAMHUKHA PABHOYCKOPEHHOTO JIBHIKCHMUSI

(Ha mpuMepe MaluHbl ATBY/A).

3. H3ydeHue TpeHUs CKOJIbKEHUS.

IIpumepHvle memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

1. Hcropuueckass pekoHCTpykuus onbiToB Kymona u AMOHTOHa 1O

ONPEEICHUIO BETUYHHBI CUJIbI TPEHUS CKOIBKECHHUS.

2.  llepBble UCKYCCTBEHHBIE CITyTHUKH 3€MJIH.

3. Kak omimuarorcs MexaHM4YecKWe Tpolecchl Ha  3emie  OT

MEXAHUYECKHUX MPOLECCOB B KOCMOCE?

4.  Tena ConHeuHnoit cuctemMbl. OTKPBITUS HA KOHYHMKE TIEepa.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCMU. YTEHNE U 00CYKIIEeHUE TEeKCTa
cTaTeil MHTEPHET-CaTOB, 00CYX ICHHUE JOKIAI0B U MPE3CHTAIlMN, COCTABICHHUE U
perienue 3aaa4, 00cyxaeHue crmocoboB pemieHus (moaroroska k OI'D mo dusuke).

Nmnyabce. 3aKoH COXpaHEHUsSI MMITYJIbCA
Nmnynsc. M3MeHeHHE uMIlyslbca MaTepHabHOM ToukHh. Cuctema Ten. 3aKkoH
COXpPaHEHMS UMITYJIbCA.
IIpumeprvie memvl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
1.  PeakTuBHOE JBU)KEHUE B IPUPOJIE.
2.  PaccnenoBanue JITII ¢ moMmoIpio 3aK0HA COXPAHEHUS UMITYJIbCA.



Xapakmepucmuxka 0CHOBHbIX U008 OesIMelbHOCMU. YTEHUE U 00CYKJICHHE TEKCTa
CTaTeil MHTEPHET-CAUTOB, OOCYXACHUE JOKIIAI0B W MPE3CHTAIINNA, COCTaBICHUE U
pelieHre 3a1a4, 00CykJIeHHe crioco0oB pemieHus (moaroroska k OI'D mo ¢pusuke).

CraTuka
PaBHoBecue Tena. MOMEHT CWJIbL. Y CIIOBHS paBHOBecHsS TBepaoro tena. [Ipocteie
MEXaHU3MBI.
Jlabopamopnwie pabomoi(c HCNOJIb30BaHNEM 000pyaoBanus «Touka pocray):
OrnpeneneHue EHTPOB MacC Pa3IMYHbBIX Tl (TP CI1ocoda).
Ilpumepnvle memvi npoeKMHbIX U UCCTEO0BAMENbCKUX PAOOM.:
1. IIpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTEIBCTBE: OT 3EMIISTHKU J10
Hebockpeoa.
2.  HccnenoBaHue KOHCTPYKIIMH BEJIOCHUIIEA.
Xapaxkmepucmuxa 0CHOBHbIX 81008 OesimelbHOCHU. YTEHUE U 00CYKICHUE TEKCTa
CTaTeil MHTEPHET-CAUTOB, OOCYXACHHUE JOKIAI0B W MPE3CHTAIINNA, COCTaBICHUE U
peleHue 3aaa4, 00CyXKJIeHHe CIoco00B pemeHus (moaroroska k OI'D no ¢uzuke).

Mexannuyeckue Ko0Jie0aHUs U BOJTHBI
Mexanuueckue kosiebanus. IlpeoOpaszoBaHue >SHEPruM MpPU MEXAHUYECKHX
KojeOaHusx. MareMaTHyeckuid W TOpPYXUHHBIM ~ MasTHUKA. CBOOOMHBIE,
3aTyXawllue U BBIHYXJIEHHbIE KojieOaHus. Pe3oHanc. MexaHudeckue BOJIHBI.
JInvHa ¥ CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvie pabomul(c HCTOJIb30BaHNEM 000pynoBanus « Touka pocrtay):
N3ydenne konebaHuii HUTSHOTO MasTHHKA.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1.  CrpyHHBIC My3bIKaJIbHbIE HHCTPYMEHTHI.

2.  KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxmepucmuka 0CHO8HBIX U008 0esimelbHOCMU. YTEHUE U 00CYKJI€HUE TEKCTa
CTaTeil UHTEPHET-CaTOB, 0OCYX ACHUE JOKIJIAI0B U MPE3CHTALUI, COCTABICHUE U
pelieHue 3aaad, 00CykJieHre croco0oB penieHus (moaroroka k OI'D o gpusuke).

JIEKTPOMATHUTHBIE KOJIe0AHUSI M BOJIHbI
[lepemenHsblil anexTpuueckuil Tok. KoneOarenbHbli KOHTYp. BbIHYKIeHHBIE U
cB0OOHBIE DM KOsIeOaHus. DM BOJHBI U UX CBOMCTBA.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1.  IlpuHUMOBI paJUOCBSI3U U TEIECBUACHUS.

2. Buusaune OM uznydeHuii Ha KUBbIE OPTAHU3MBI.

3.  UsroromneHue ycTaHOBKH JIJIsl JEMOHCTpAIIUU OMBITOB 10 DMIU.

4.  DnektpoMarHuTHoe n3nyyenue CBY-neun.

5.  Hcropuueckas peKOHCTPYKLHS ONBITOB AMIiepa.
Xapakxmepucmuka 0CHO8HbIX U008 0esimeIbHOCMU. YTEHUE U 00CYKJI€HUE TeKCTa
cTaTeil UHTEPHET-CaliTOB, 00CYX ACHHUE JOKIAI0B U MPE3CHTALUNA, COCTaBICHUE U
peleHue 3aaad, oocyxaeHue crnocodoB pemrenus (moarotorka k OI'D o ¢usuke).

OnrTuka



Nctounuku cBera. JlelcTBUS cBeTa. 3aKOH MPSIMOJIMHEMHOTO PacHpOCTPAHEHUS
CBeTa. 3aKOH OTpakeHUs cBera. IlocTpoeHne n300pakeHUil B IJIOCKOM 3epKale.
3aKoH MpEeIOMJIEHUS CBETA Ha IJIOCKOM IpaHUIIEe IBYX OJHOPOJHBIX MPO3PAYHBIX
cpen. Ilpenomiienue cBera B npusMme. Jlucrepcus cBeta. fIBlIeHHWE MNOJHOIO
BHYTpEHHEr0o oTpaxkeHus. JIuu3pl. Tonkue nunH3bl. [locTpoeHue H300pakeHUH,
CO3/I1aBa€MbIX TOHKMUMU JUH3aMU. [ 11a3 u 3penue. Ontudeckue npudopshl.
Jlabopamopnwvie pabomoi(c HCNOJb30BaHNEM 000pya0Banus «Touka pocTay):

1.  DkcnepuMeHTalIbHAsI MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2.  W3mepenue nokazartess MpeOMIICHHS BOJIBI.

3. H3mepenue pokycHOro paccTOsIHUSI COOUPAIOIEH JTHUH3BI.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

1.  Hcropus uccneqoBaHusi CBETOBBIX SBJICHUM.

2.  Hcropuueckas peKOHCTpyKIUA Teneckona ["anues.

3.  UsroromnenHwme Kanenmockorna.
Xapaxmepucmuka 0CHO8HBIX U008 0esImeIbHOCMU. YTEHUE U 00CYK/I€HHE TEKCTa
cTaTell UHTEPHET-CAalTOB, 0OCYXKJICHHE JOKIAJ0B U MPE3EHTAIMNA, COCTABICHUE U
pelIeHue 3aaa4, 00CyXKIeHHE CIIoco00B pemeHus (moaroroska k OI'D mo ¢gusuke).

du3nka aToMa 1 AaTOMHOI0 AApa
Crpoenne aroma. llormomieHue u wucmyckanwe cBeta atromamMu. OnThyeckue
cnekTpsl. OnbiThl Pezepdopna. [lnanerapuas monens aroma. CTpoeHHE aTOMHOTO
anpa. 3apsaoBOE U MAacCOBOE 4ucia. fllepHble CHIIBl. DHEPTUsl CBSI3U aTOMHBIX
anep. 3aKOH paaMOaKTHBHOTO pacmaga. Anbda- u Oera-pacnazgsl. [Ipasuiia
cMmelieHusd. Anepueie peakuuu. Jlenenue u CuUHTE3 sAnuep. fAnepHas SHEpPreTHka.
HUctounuku »sHeprun ConHua u 3Be3d. Perucrpanus sSACpHBIX HU3IYUYEHUU.
BrnusitHue paguMoakTUBHBIX M3IYUYEHHM Ha JKUBbIE OpraHu3Mbl. Jlo3umerpusi.
DKOJIOTHYECKHE MPOOJIEMbI IAEPHON SHEPTETUKH.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

1.  Hcropus uzyueHus aroma.

2.  Usamepenne KIIJ[ conneunoit 6arapen.

3.  HeBuammple M3mydeHHS B CIIEKTPE HAIPETHIX TEI.
Xapaxmepucmuka 0CHO8HBIX U008 0esIMeIbHOCMU. YTEHUE U 00CYKJICHUE TEKCTa
cTaTell MHTEPHET-CalTOB, 0OCYXKJICHHE JOKIAJ0B U MPE3CHTAIU, COCTABIICHUE U
perieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroska k OI'D no pusuke).

@opMbl OpraHu3anuu 00pa3oBaTeIbHOIO Npouecca:

- TpynIoBas;

- UHAUBUTyalbHAas;

- (poHTaNBHAS.

Benymmue rexHosoruu:

Hcnonb3ytoTcss 3JIEMEHTHl CIEAYIOUIMX TEXHOJOTUM: MPOEKTHAsl, MPOOJIEMHOTO
oOydeHusi, HH()OPMAIMOHHO-KOMMYHUKAIIMOHHASl, KPUTUYECKOTO MBIIIJICHUS,
po0JIEeMHOTO AMaora, UrpoBasi.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKe:



Benymmmu Meromamu  oOydeHMs] SIBISIIOTCS:  YaCTHUYHO-TIOMCKOBOM, METOJ
MaTeMaTUYECKOr0 MOJICIUPOBAHUS], AKCUOMATHUYECKU METO/I.

DopMbI KOHTPOJIS:

Tak Kak 3TOT Kypc SIBJISIETCA IOMOJHUTEIBHBIM, TO OTMETKA B 0ajiax HE CTaBUTCSL.
VYyanuiica yuuTcsl OLIEHUBATH ce0si U JPYrHMX caM, YTO TMO3BOJISIET pPa3BUBATh
YMEHHsI caMOaHaiu3a M CHOCOOCTBYET pa3BUTHIO CaMOCTOSITENIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yydyamierocsi. BbIsiBI€HHE MNPOMEXKYTOUHBIX M KOHEYHBIX
pe3yJIbTaTOB  y4YalllMXCsl MPOUCXOJIUT YEpe3 MPAKTUUYECKYIO JEATEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmMaTH4eckas MoJ0OpKa 3aJad pa3dIuyHOro YpPOBHS  CIIOKHOCTH C
MPEACTABICHUEM  pPAa3HbIX  METOJOB  pEIIEHHS B BHJE TEKCTOBOIO
JOKYMEHTA, Npe3eHTaluu, (pJdII-aHUMAaui, BUIeOPOJIHKa wi Web -
CTpaHuIbI (caiiTa)

* BRICTaBKa MIPOEKTOB, ITPE3CHTAIUH;

* ICMOHCTpAIIMS IKCIEPUMEHTA, KaUeCTBEHHOM 3aJ]auyu C KaueCTBEHHBIM (YCTHBIM
WU B BUJIC MPUIIOKEHHUS, B TOM YHCIIe, MPE3CHTAllMe) ONMUCcCaHueM Mpoliecca Ha
3aHATUH, (DEeCTUBAJIC HIKCIIEPUMEHTOB; PU3NUECKUE OJTUMITHAAIBI.

KajiennapHo-remaTtuyeckoe miiaHupoBanue 1 rog o0yueHust

No | Jlata Tema 3aHsATHA Hcnoab3oBanne MpUMEYaHue
/T | IPOBEICHHUS o0opyaoBaHMSA LEHTPA
Ilnan | ®akT €CTECTBEHHOHAYYHOH W
TEXHOJIOTHYeCKOM
HANPABJIECHHOCTEH

«Touka pocray

1. Beegenue (14)

Brognoe 3anstue. Ilenn wu | KomnberorepHoe

3a/1auun Kypca. TexHuka | obopyaoBaHHe
1 0€30MacCHOCTH.
2. Pojib DJKCIepMMEHTA B KM3HU YesoBeka (34)
Cucrema eMHUIL, IOHATHE O KommnbsrorepHoe
MIPSIMBIX u KOCBEHHBIX | 000pyI0BaHNE
2 W3MEpPEHUSIX
OuU3NUECKHUI SKCTIEPUMEHT. Ob6opynoBanue TUTSt
Bunsl (buznyecKoro | 1eMOHCTpauit
AKCIIEPUMEHTA.
[TorpemHocTh WU3MEPEHHUS.
Bunaer
MOTPEUTHOCTEN W3MEPEHHUSL.
Pacuér
3 MOTPENTHOCTH U3MEPEHMUSI.
JlaGopaTtopHnast pabota O6opynoBanue st

«M3mepenne o0beMa TBepAOro | 1abopaTopHbBIX  paboT U
tenay. [IpaBuna opopmieHnst | YYCHHYECKHX OMBITOB
4 1a00paTopHOil paboThI.

3. Mexanuka (84)

PaBHOMEpHOE u | OGopynoBanue aJis
5 HEPABHOMEPHOE 7a00paTOpHbIX ~ paboT




JBVKCHUA.

I'paduaeckoe nmpencraBaeHue
JBUKCHMUSI.

Pemenue rpadpuueckux 3amay,
pacyer OyTM U CpeAHEH
CKOpOCTH

HEPAaBHOMEPHOTO JBH)KECHUS.

[Tonstue UHEPLHH U
MHEPTHOCTH.
LlenTpobexHas cuia..

YUCHUYECKUX OMBITOB (Ha
6aze komruiekToB st OI'D)

Cusia yrpyrocTtu, Cujia TpeHust

10

JlaboparopHnas pabota
«HcenenoBanne 3aBUCHMOCTH
CHJIBI YIPYTOCTH,
BO3HHUKAIOIIIEN B

IPYXKUHE, oT CTEIIEHH
nedopmanuu

PYKUHBD).

11

JlaGopaTtopHnas pabota
«Ompenenenne kodddummenrta
TPEHUsI HA TPHOOMETPE).

O6opynoBanue st

nabopaTopHBIX  paboT U
YYEHUYECKUX OIBITOB (Ha
0aze komruiekToB st OI'D)

12

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
CHJIBI TPEHUS OT CHJIBI
HOPMAJIHHOTO JTABJICHHUS.

ObopynoBanue s
nabopaToOpHBIX  paboT U
YYEHUYECKUX OTBITOB

4. 'mapocraTuka (124)

13

[InotHOoCTH.  3ajmaua  waps
I'epoHa

14

Pemenue 3amay MOBBIIIICHHOM
CIIO)KHOCTH Ha pacuer
IIOTHOCTH

BCIIIECTBA.

O6opynoBanue JUTSt
JIEMOHCTpALUiI

15

Pemenne 3agay noBEIIIEHHON
CJI0KHOCTH

16

JlaBaeHne >KUAKOCTH U rasa.
3akoH
ITackana

17

Co00HIaroIIMeECs: COCY/IBI.

Ob6opynoBanue JUTS
JIEMOHCTpALUI

18

JlaGopartopHnast pabota
«HM3roroBnenune MOJIeNTU
dboHTaHaY

19

JlaGoparopHas pabota
«HM3rorosnenne MOJIeNN
¢dboHTaHA»

20

3akoH [lackains. /laBnenue B
JKUJKOCTSX U Ta3ax.
FI/IllpaBJ'II/I'-IeCKI/Ie MAaIllnuHBEI.
Co00IIar0NIMecs: COCYIbI.

O6opynoBanue st
nabopaTopHbIX paboT W
VYCHUYECKUX OINBITOB (Ha
0a3e komruiekToB Mt OI'D

21

Brrtankuaromias cuia. 3aKoH
Apxumena.

Ob6opynoBanue JUIS
JIEMOHCTpALI

22

JlaGopatopHas paboTa

Ob6opynoBaHue s




«BrprsicHenue ycioBus | mabopatopHeIX  paboT u
TUTABaHUS YYEHUYECKUX OMBITOB
TEI.
brok 3amau Ha 3akoH [lackans, | O6opynoBanue I
23 3aKOH ApXHMeza. JIEMOHCTpaIui
biok 3amau Ha 3akoH [lackans,
24 3aKOH ApXHUMea.
5. Cratuka (104)
25 Biok. Peryar. O6opynoBanue IUIA
PaBHOBecHE  TBEPABIX  Tell. | AEMOHCTpALUid
MomeHT cunbl.IIpaBuno
26 MOMEHTOB.
entp TsokecTd. | O6opyaoBaHue JUIst
HccnenoBanwe Pa3IMYHBIX | JEMOHCTpAIUN
27 MEXaHUYECKUX CUCTEM
KoMOuHMpoBaHHbIE 33a1a4H,
UCTIOJNB3YS YCIIOBUS
28 paBHOBECHSI.
KomOunupoBanHsble 3a1a4u,
UCIIONB3YS yCIIOBUS
29 PaBHOBECHSI
JlaboparopHnas paboTa ObopynoBanue s
«M3rorosnenue paboraromeid | 1abopatopHbix  paboT U
CUCTEMBI OJIOKOB». | yUEHHYECKUX OIBITOB (Ha
Odopmnenue 6a3e komruiekToB 115t OI'D
30 paboTHI.
Pa6ora HaJ IPOEKTOM
«bnokm».
JlaGopatopHas paboTa
«M3roroBnenue paboTaromei
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBnenue padoraromieit | mabopatopHbIX  paboT U
32 CHCTEMBI OJIOKOBY. YYEHHUYECKUX OTIBITOB
33 OdopmiieHne padoThI. KomnerorepHoe
34 3amuTa MPOEKTOB. o0opyaoBaHue




KanengapHo-temaTuyeckoe niaHupoBaHue 2 rog 00yueHust

Ne [ [ara Tema 3ansaTHA Hcnoabs3oBanue [IpUMEYaHue
/1 | IpPOBEACHUS o0opynoBaHust
Ilnan | dakrt LHEeHTpa
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocray
1. Beenenue (14)
Beognoe 3amstme. llenm  u | Komnberoreproe
3a/1aun Kypca. Texnuka | obopynoBaHue
1 0€30MaCHOCTH.
2. TenioBble siBjienus (12 u)
Pa3znoobpaszue temnoBelX | KomnbrorepHoe
siBiieHui. TersoBoe pacmupeHue | 00opynoBaHue

2 TEJ.
JlabopaTtopHas pabota O6opynoBanue st
«3MeHeHus ITMHBI Tena Ipu 1abopaTopHbIX PpaboT
HarpeBaHUU U OXJIAKICHUM. u YYCHUYCCKUX
3 OTIBITOB
Tennonepenaua Habmonenue Ob6opynoBanue ISt
TETUTOTIPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3JIyXa.
JlabopaTopHas pabota O6opynoBanue st
«M3mepenue ynenbHON 1abopaTopHbIX paboT
TETTIOEMKOCTH Pa3IMIHBIX u YYICHUYCCKUX
5 BEIIIECTBY. onpiToB  (Ha  0aze
[naBneHne u OTBEpAEBAHNE. KoMIUIeKTOB Ju1st OI'D
JIaGoparopHas paboTta «OTIMBKa
6 napamHOBOTO COJIIATHKA
JlabopaTtopHas pabota O6opynoBanue st
«Habnronenue 3a riaBieHuEM 1abopaTopHBIX PpaboT
TBIA» " YYICHUYICCKUX
7 OTIBITOB
Pemenue onuMnuagHeIx 3a1a4 O6opynoBanue ISt
Ha ypaBHEHUE TEIUIOBOTO | IEMOHCTpaIuit
8 Oananca
Pemenne onuMnuaaHeIx 3a1a4 ObopynoBanue IS
9 Ha pacyET TETUIOBBIX MPOIIECCOB JIEMOHCTpAIUi
10 JlaGopartopus KpucTaorpaduu.
Hcnapenue u KOHJCHCAIHSL. Ob6opynoBanue s
11 JIEMOHCTpAIUI
CocraB atmMocdepsl, Ob6opynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAIHi
HEHACBIICHHBIX MTapOB B
12 HaCBIIIIEHHEIE.
Bnaxnocts Bo3myxa Ha pasHbix | ObopynoBanue IS
13 KOHTHHEHTAX JIEMOHCTpAIHA
3. JuexkTpuveckue sipjaeHus (84)
14 | | | Mukpomup. Monenu atoma, | O6opynoBaHue It




cyniecTBoBaBIre 10 Hayana XIX | nemoHcTpanuii
Hctopust OTKpBITHS U JEHCTBUS Komneroreproe

15 raJbBAHUYECKOTO JIEMEHTA obopynoBaHue
Uctopus CO3/1aHUSA

16 JIEKTPO(HOPHON MAIIMHBI
OnbiTel Bonbra. Dnexkrpuueckuii | KomnbsrotepHoe

17 TOK B JICKTPOJIUTAX. 000pyOBaHUe
Pemenune onumnuanneix 3ana4 Ha | OOopynoBanue  ams

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpPAIH
Habmtonenue 3aBucuMocTu Ob6opynoBanue s
COINPOTUBIICHUS IPOBOJIHUKA OT | IEMOHCTpaluit

19 TEMIEPATYPHI.
JlaGopaTopHas pabota OO6opynoBanue st
«OrmpeneneHne CTOMMOCTH nabopaTopHBIX paboT
M3pacXxoJ0BaHHOI u YYEHUYECKUX
ANEKTPOIHEPTUU onblToB  (Ha  0Oaze
10 MOIIHOCTH MOTpeOuTeNs U Mo | KoMIuiekToB it OI'D

20 CUETUUKY»
Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanue  Jist

21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpPAIIHA

4. JIeKTPOMATHUTHBbIE siBJIeHUs (34)
DNEeKTPOMArHUTHHIE SIBICHUS. ObopynoBanue ISt
DNEeKTpOU3MEPHUTEIHHBIE JIEMOHCTpAIIHA

22 pUOOPHI.
MaruuTtHas anomanus. | OGopynoBanue Ui
MarnutHrle JIEMOHCTpAIUI

23 Oypu
PaznoBugHOCTH

24 JIEKTPOABUTATENEH.

5. Ontuyeckue siBjeHus (74)
Hcrounuku cBeTa: TEIIIOBEIE, O6opynoBanue  Jist

25 JIFOMUHECI[EHTHBIC JIEMOHCTpAIIHi
MHorokpatHoe n3o0paxeHue
npeaMeTa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
N3roToBUTH NEPUCKOII U C €r0 ObopynoBanue IS
MTOMOIIBIO MIPOBECTH | AEMOHCTpAIIAN

27 HaAOIIOICHUS
[IpakTHueckoe UCIOIb30BAHNE O6opynoBanue  Jist

28 BOTHYTBIX 3€pKaJl JIEMOHCTpALMH
3puUTENbHbBIE UIUTIO3HUH, ObopynoBanue IS
MOPOKTaEMBbIE TIPEIOMIICHUEM JIEMOHCTpAIIHHA

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YesroBek u npupona (44)

32 ABTOMAaTHKA B HAIlICH )KU3HU . KomnbroTepHoe

33 Panno u TeneBupeHne o0opyoBaHue
AJNBTepHATUBHBIC HCTOYHUKH

34 sHepruu. Buabl anekTpocTaHnii




KasiengapHo-temaTuyeckoe mjiaHupoBanue 3 roja o0yueHus

Ne [ JlaTa
/0 | IpoBeACHUs
IInan | ®akr

Tema 3ansaTus

Hcnoabs3oBanue
o0opynoBaHust
LHEeHTpa
€CTeCTBEHHOHAYYHOM
U T€XHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»

npUMeyaHue

1. BBenenue (14)

Beognoe 3amstue. llenm wu | KomnbroTepHoe
3aauu Kypca. Texnuka | obopynoBanue
1 0€30MaCHOCTH.
2. Kunemartuka (7 4)
CrniocoObl onucanust Ob6opynoBanue s
2 MEXaHUYECKOTO JIBHKEHUS JIEMOHCTpPAIIHA
[IpsimonuHetHOE paBHOMEPHOE O6opynoBanue  Jist
JIBUKCHHE o IJIOCKOCTH? | IEMOHCTpaIHii
Cmotps
3 U3 KaKOW TOYKH HAOJIIOIaTh
OTHOCHUTENBHOCTh ABHKEHUSI. ObopynoBanue ISt
4 C105keHue IBUKEHUM. JIEMOHCTpALI
Jlabopamopusie pabomul: ObopynoBanue s
«3yuenue nBmwKeHUs: CBOOOJHO | Jab0opaTopHBIX paboT
najaromiero tena», «M3yuenue u YYEHUYECKUX
5 JIBHOKCHISI TEJIa 110 OKPY)KHOCTH» | OIBITOB
Kak u xyna nonerena BumineBas | OOopynoBanue — Juis
koctouka? Pacder TpaekTopuun JIEMOHCTpAIIHA
JIBUKECHHSI TET U IePCOHAKEH
pacckaszoB P.Pacm> 0
6 MioHxay3eHe
Hcropudeckas peKOHCTPYKIUS O6opynoBanue IS
OIIBITOB lNanmnes 110 | IeMOHCTpauuin
OTIpeJIeJIEHUI0
7 YCKOPEHHUS &.
Omnpenenenne CKOpoCcTH Ob6opynoBanue s
PaBHOMEPHOTO JIBIKEHUS TIPH JIEMOHCTpAIIHHA
WCIOJIb30BaHUU TpeHaxepa
8 «0OeroBast TOPOKKay.
3. Innamuxa (84)
Cuina Bom, cuiia yoexxaenus uinu | O6opynoBanue s
9 cwia - pusndeckas BenuunHa? JIEMOHCTPAIIHIA
Jlabopamopnas paboma: ObopynoBanue s
10 «3mepeHre Macchl Tesay 1abopaTopHbIX paboT
JIBukeHHe Tena Mmoj AeicTBrueM | | YUYEHUYECKUX
11 HECKOJIBKUX CHJI ONBITOB
JIBukeHHe cCUCTeMbl CBsi3aHHbIX | OOopymoBanue  Juis
12 TE JIEMOHCTpPAITNI
Jlabopamopuvie O6opynoBanue st
pabomwi: «3ydyeHne TpeHHs | TabopaTopHBIX pPadOT
CKOJTB)KEHUSD) " YYICHUYICCKUX
13 ONBITOB




JnHamuka paBHOMepHOro | OOopymnoBanue ISt

14 JIBH>KEHUS 110 OKPYKHOCTH JIEMOHCTpALUHI
Ucropus paszButus | O0opynoBaHue s
MpeICTaBICHUI JIEMOHCTpAaIui
0 Bcenennoti. Conneunas

15 CUCTEMA.
OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue IS
[lepBrie HCKYCCTBEHHBIE | AEMOHCTpalUl

16 CIYTHUKH 3EMJIU.

4. Umnysanbc. 3aKoH coxpaHeHusi uMIyJibca (34)

17 Kak BbI IXTY Ha30BeTe... KommerorepHoe
PeaktuBHOE JBUYKEHUE B | o0opynoBaHue

18 MIPUPOJIE.
Paccnenosanue JITII ¢ nomompsro | KomnerorepHoe

19 3aKOHA COXPaHEHUS UMITYJIbCa 000pyToBaHKE

5. CraTuka (24)

Jlabopamopnas paboma:
«OmnpeeneHue EHTPOB Mace

O6opynoBanue st
1a00paTOPHBIX padboT

Pa3IUYHBIX TN (TpU CrIoco6a)» u YUYEHUYECKUX
20 OTIHITOB
[Ipumenenue npocteix | KomnerorepHoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 000pYyI0BaHHE
3eMJISTHKH 10
21 HeOoCcKpeba
6. Mexanuueckne Kojie0anusi 1 BOJHbI (34)
Buer MAasITHUKOB u ux | ObopynoBanue it
22 KOJIeOaHui JIEMOHCTpAIHi
23 UTto nepeHocuT BosiHa?
KonebarenpHbie  cuctemMbl B
24 IIPUPOJE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIeOAHUS ¥ BOJHBI (24)
DKcrepuMeHTalIbHAs MTPOBEpPKa KommerotepHoe
25 cBOMcTB DM BOJIH. 000py0BaHKE
Uccnenosanue Komneroreproe
AEKTPOMAarHUTHOTO o0opyaoBaHue
26 n3nydenus CBY-neun
8. Ontuka (44)
. U3roToBnenue moenu Komneroreproe
27 KaJIeHI0CKOIA. 000pyAOBaHUE
DKCcriepuMeEHTAIbHAS TTPOBEPKa O6opynoBanne st
28 3aKOHA OTPAXKCHHSI CBETA. JIEMOHCTPAIIHIA
Jlabopamopnas paboma: ObopynoBanue s
«M3mepenne nokazarens 1abopaTopHbIX paboT
MIPEIOMIICHUS BOABD) u YYEHUYECKUX
29 OTIBITOB
Kak ornnuatorcs mokazarenu O6opynoBanue IS
30 MIPEJIOMJICHUS IBETHOTO CTEKJIA JIEMOHCTPAIIHIA
9. du3uKa aTOMa U ATOMHOTO siapa (44)
[Tornomenne wu  wucnyckanue | KommproTepHoe
cBeTa obopynoBaHue
31 atoMaMu. Ontuueckue cuekTpsl. | KommberorepHoe




WN3mepenne KIIJ[ comueuyHoit | o6opyaoBaHue
32 Oarapen

BrusiHue pagunoakTHBHBIX
33 M3JIYYCHUN Ha )KMBBIC OPTaHU3MBbI

CriocoObl 3a1UThl OT
34 PaIMOAKTUBHBIX U3TyYCHUN

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

» ®usuka, 7 knacc/ [epeimkun A.B., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenienuer»

» dusuka, 8 xknacc/ [epwimkua A.B., O0mecTBoO ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 xnacce/ [leppimkun A.B., I'yrauk E.M., O61mecTBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[IPODAY»; Akimoneproe odmiectBo «M3garenbctBo «IIpocBemienunes

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. ITepbimikun A.B., I'ytHuk E.M. ®@usuka. 7 kinacc. — M.: [Ipoda, 2017 2. @usuka. Tectsl. 7
kiacc (aBropel: H. K. Xannanos, T. A. XanHaHOBa).

3. ®usuka. CamocTosTeNbHBIE U KOHTPOJIBbHBIE paboThl. 7 kiacc (aBTopsl: A. E. Mapom, E. A.
Mapon). — M.: [Ipoda, 2016

4. dusuka. Junaktuueckue marepuaisl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 201 5. ®usuka. luarnocruueckue pabotsl. 7 kiacce (aBropsl: B. B. IllaxmaTosa, O. P.
Medep). — M.: Ipoda, 201

A.B. Ilepoiukun ®@usuka-8kia 2017 M. Ipoda

H.B. ®unonosuuy Merogunueckoe mocodue 2015 M. Jlpoda

A.E. MapoH, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M. [Ipoda
B.B.

[HlaxmaToBa ,O.P. llledep Juarnoctuueckue padotsl -8 kiacc 2016 M. [Ipoda

A.E. Mapon, E.A. Mapon, C.B. [1o3otickuit Coopaux Bompocos u 3amau 2015 M. Jlpoda

3. CoopHuK 3a1a4 1o ¢pusnke s 7-9 kimaccoB 001eoOpa3oBaTeNbHbIX yupexkaeHuil. B.1.
Jlykamuk, B.M. Meiinep, E.B. MBanosa — IIpocsemenue, 2015. — 224 c.

4. E.A. Mapon OnopHble KOHCIIEKThI U pa3HOYpoBHEBbIe 3aaaHus / E.A. Mapon — CaHKT-
[TerepOypr,-2007. — 88c.

5. Tonosa U.B. ®usuka 7 knacc. Kourponsusie pabotst B HOBOM dopmare. — M.
«Unarennext-Lentpy, 2012. — 88 ctp.

6. Mapon A.E. KonTponbHblie paboTsl 1o ¢usuke: 7, 8, 9 ki.: k. ans yuurens / A.E. Mapow,
E.A. Mapon. — 7-e u31. — M.: [Ipocsemenne, 2007. — 79 c.

7. ®uszuka 7 knacc. Meroauueckoe nocodue k yueOHuky Ileprimkuna A.B. ®T'OC, 2015.

8. IlpomexxyTouHnas arrecranus. @usuka 7 — 9 kmacc. ®I'OC.O.1. Jlebenena, N.E. I'ypenkas.
-M.: BAKO, 2013.
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