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PaGouass mporpamma mo yueOHOMY mpeamery «@Du3uKa» COCTaBICHa Ha OCHOBE
®denepanbHON 00pa30BaTENIBHOM MPOrPaMMBbl OCHOBHOTO OOIIETro 0Opa3oBaHUSs, YTBEPKICHA
npukazoM Munucrepcrsa npocseuieHuss PO or 18.05.2023 r. Ne 373.

Pazgenbl paboueii mporpamMMbl COOTBETCTBYIOT TpeOoBaHUsIM nyHKTa 32.1. denepanpHOTO
rOCYJapCTBEHHOTO 00pa30oBaTeIbHOrO CTaHAAapTa OCHOBHOro obmiero oOpa3oBaHusi (YTB.
nprka3oM Munuctepcrsa mpocsemerust PO or 31.05.2021 Ne 287)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaToB.

B pesynbrare nzydenusi Gu3MKH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuatomerocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B

4acTH:

e 1) MaTpMoTH4€CKOro BOCIIMTAHUA:

e — MPOSABJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(u3nUecKol HayKH;

e — IIECHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e —TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

e — OCO3HAaHHME BAXHOCTU MOPAJIBHO--3TUYECKUX IPUHLMIIOB B JEATECIBHOCTH
YYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE 3CTETUYECKUX KAYECTB (PU3MUECKON HAyKH: €€ TrapMOHUYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e — OCO3HAaHHME LEHHOCTU (U3UYECKON HAYKHM KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBI;

e — Ppa3BUTHE HAy4YHOH JIOOO3HATEIBHOCTH, MHTEpECa K MCCIEN0BATENbCKON
NEeATENBHOCTH;

e 5) ¢dopMupoBaHus  KyJbTYpPbl 310POBbI M  JIMOIHOHAJIBHOIO
0/1aronoJIy4us:

e — OCO3HaHHME LEHHOCTH Oe3omacHOro oOpa3a 3>KM3HU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

e —copMHUPOBAHHOCTH HaBBIKA peIICKCUM, TPU3HAHUE CBOETO MPaBa HA OIMHUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

e 6) TPYI0OBOIO BOCIIUTAHMSA:
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e — AKTMBHOE YyYacTHE€ B pEUICHUH MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;

e — HHTEpEC K MPAKTHUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTALMS HA NMPUMEHEHWE (PU3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTU OKpY’KalollleW cpenpbl, TJIAaHUPOBAHMUSI TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MPOOJieM M MyTed uX
pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBIIIOJIHEHUH WCCIECIOBAaHUN U
OPOEKTOB (PU3MUECKON HANPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

e — TIIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTM 4Y€pe3 IPaKTUYECKYIO
NEATEIBHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeH, OHATHS, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3AUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e — OILIEHKAa CBOMX JCWCTBHUM C YUYETOM BIIMSHUS HA OKPYXKAKOUIYI0 CpENy,
BO3MO’KHBIX INI00OAJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuyaromierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YIEOHbBIE NEHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBATbH CYIIECTBEHHBINA MPU3HAK KJIACCU(PUKAIIMA, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMIESCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYMHHO--CIICACTBEHHBIC CBSI3M NMPU HM3YYCHUH (UIUUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOABI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJNBKMX BapHaHTOB pCIICHUS, BBIOOp Hamboiee
HOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'ICI[OB&TCJ'IBCKI/II\/’I HHCTPYMCHT IIO3HAHUAA,
IMPOBOJUTL IO CaMOCTOATCIIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJI0KHBIN
@HSHHCCKHﬁ OKCIICPUMCHT, HeOOoJIBIII0E HCCJICA0OBAHHUC (I)I/IBI/ILICCKOI‘O
SBJICHHS,

OLICHUBATDH Ha IIPUMCHHUMOCTb H  OO0CTOBCPHOCTDH I/IHCI)OpMaI_[I/IIO,
IMOJYYCHHYIO B X0AC UCCICAOBAHNA UIIN DKCIICPUMCHTA,

CaMOCTOATCIIbBHO ¢)0pMYJ'II/IpOBaTI> O606HICHI/I$I M BBIBOJGBI I1I0 PC3YyJIbTaTaM
HpOBGI[éHHOFO Ha6J'II-0I[eHI/IH, OIIbITa, UCCIICAOBAHU:I,

IIPOTrHO3UPOBATH BO3MOXXHOC I[&J'IBHGﬁHIGG Pa3BUTHUC (1)I/I3I/ILIGCKI/IX
MpoueCCoOB, a TAKKEC BbIIBUTATh IMPCAITOJIOKCHNUA 00 nx Pa3BUTHHU B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora c nndopmanueii:

IPUMEHSATH Pa3JIUYHbIE METO/bI, NHCTPYMEHTHI U 3alPOCHI IPU MOUCKE H
orOope MH(POPMALMK WIM JAHHBIX C YY4E€TOM MPEMAJIOKEHHOW y4eOHOU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHQOpMalMl W WUIIOCTPUPOBATh peUIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ POEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJCpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJIUYHO TPEICTABIIATh PE3Y/IbTaThl BHIMOJHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh W UCIIOJIH30BATh MPEUMYITIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl IPOOIEeMBI;



IPUHUMATh LIEJIA COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIISAITH IIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOLINX
JUIS pelieHus (U3NIecKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
TpyIIoNn);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PElIeHUs (PU3HUECKON 3aa4ul WIIN
IUTAHAa HUCCIIEAOBAHUSA C Y4ETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OIICHKY CUTYallU U MPEJIaraTh IUIaH €€ U3MEHEHHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHXKEHHS) Pe3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B JAEATEIBLHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKa B XOJ€ Criopa WK AUCKYCCUHU Ha
HAY4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYTOro;
MpU3HaBaTh CBOE MPABO HA ONIMOKY MpH pelieHuH (U3NYECKUX 3a]a4 Uin
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBIICHMS,
HaOJI0/IeHNe, SKCIEPUMEHT, MOJelNb, TUIOTe3a, €AMHMUIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUSI BelIecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPACKTOPHUs, PaBHOAECUCTBYIOIIAS



cua, nedopmanms (ympyras, MJacTuyecKas), HEBECOMOCTD,
COOOIIAIOITNECS COCY/IbI;

paznuyath sBneHus (Auddy3us, TEMIoBOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE JBWKEHUE, HWHEpIus,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPJIBIX TEJN C 3aKPEIIEHHON OCHIO
BpalleHUs, Iepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TEJ, MPEBPAICHUS MEXaHHUeCKOH
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpY’)KalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPUPOJIE:
MpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOMU
npupoje, ACUCTBUE CHJIBI TPEHUS B NPUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TE€JI€ YEeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIOIB3YSI
bu3nUecKue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHUs, AaBjeHue (TBEPAOTro TeNa, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIE3HOTO JEHCTBUSA MEXAHU3MOB, KUHETHYECKas W
NOTEHIIMANIbHASL DHEPTusi), NpPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AUHULIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIIMUYUHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys TpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBecUs pbiuara (0J0ka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
OHEPrud, TpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATH MPUYUHHO--CIICJICTBEHHBIE CBS3HU, CTPOUTH OO0BsiICHEHUE n3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1-2 [eHCTBHS, MCHOJB3YysSd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a
YCIJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BENTUYUHBI B (HOPMYJBI M TPOBOJAUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC



JaHHBIE, HEOOXOUMBIE I PEIICHUs 3a/1ad, OIICHUBATh PEATHCTHYHOCTh
MOJy4YeHHOM (PU3NUECKON BEIMYMHBI,

pacro3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEIIUTh MpPU MOMOUIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEAnosoKeHre (THnoTe3y), pa3iniaTh U UHTEPIPETUPOBATH MOTYUCHHBIH
pe3yNbTaT, HaXOJWTh ONIMOKKM B XOJE ONBITA, JeJaTh BBIBOJBI IO €TO
pe3yabTaram;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nYecKuX CBOMCTB TeN: (hOPMYIUPOBATH IPOBEPSIEMbIE IPEATION0KEHHUS,
coOMpaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYAOBaHUS, 3aMCHIBATh X0/
orbITa U (OPMYITHUPOBATH BHIBOIBI,

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YU4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABUKYIIETOCS TEJIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOIIAANA COMPUKOCHOBEHHMS TEJI, CHJIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMaA
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJ, YCJIOBUM paBHOBECHs pblyara u OJOKOB), y4acCTBOBATh B
MJIAHUPOBAHUM y4yeOHOrO0 HCCIEIOBaHUs, COOMpATh YCTAHOBKY U
BBITIOHATh W3MEPEHUs, CJIeAys MPEeIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUE
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCIICIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (IIOTHOCTH
BEILIECTBA KUJIKOCTHU U TBEPAOTO TEJIa, CUJIA TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/1yXa, BBITAJKHMBAIOIIAS CHUJa, JCHCTBYIOIIAs Ha NOTPYKEHHOE B
KUJIKOCTh  Tello, KOA(D(UIIMEHT IOJE3HOTO  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIelysl MPEIJIOKEHHONW HHCTPYKIIMU: MPU BBITIOJTHEHUU
U3MEpPEHUN CcOOUpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
00opy10BaHUEM;

yYKa3bIBaTh MPUHIUIIBI JACUCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMNUCaHHs (B TOM YHCIIE:



HNOJUINITHUKY, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PU3UUECKUX SIBICHUN U HEOOXOAUMBIE (PUZNUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HMH(POPMALUMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1) obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYKaIOILEH Cpefe;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH ¥ TYTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS HPOTHUBOPEYMBOM WM MOMKET OBITH
HEJ0CTOBEPHOMU;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MAaTEPUaIbl, PECYpPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBaHus HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WHpOpMaAIuu (HU3HUECKOTO COIEP)KaHUSA, B TOM
YHClie MyOJINYHO JIeJaTh KPaTKUEe COOOIICHHS O Pe3yIbTaTax MPOESKTOB WIIN
y4€OHBIX HCCIEI0BAaHUM, IPU 3TOM I'PaMOTHO MCIOJB30BaTh M3yYEHHBIN
NOHSATUMHBIN anmapaT Kypca (U3HKH, CONPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAHHUMA pacHpeeniaTh
OOS3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JACWCTBUN, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K xonIy 00yueHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS BEILIECTBA, KPUCTALINUECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsil, SJEKTPUUECKOE T0JIe, TPOBOIHUKHU
U JIUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MAarHUTHOE T0JIE;

paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTaIM3aius (OTBEpJ/ieBaHUE), KUIICHHUE,
Temjonepeaaya (TEnI0ImPOBOHOCTb, KOHBEKIIUS, U3JIy4YEHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICHCTBHUE 3apsJIOB, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCUCTBUE



MAarHMTHOTO TMOJISl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIAYKIIHS)
M0 OINUCAHUID MX XAPAKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIPHbIC SBICHUS B TPUPOJIE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emitu, Apeid MmotocoB, poJIb MArHUTHOTO TOJIS JIs KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBJICHUU

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbu3nyecKkre BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHs], KOJTUIECTBO
TEIJIOTHI, yJeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIoTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOT0 JCHCTBUS TEIIOBOM
MalIlUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CHUiia
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHHKA,
yZI€JIbHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta U MOLIHOCTH SJIEKTPUUECKOTO
TOKa), MpPU OMHCAHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICIT
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKA HU3YUYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEJINYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYJISPHO--KUHETHUYECKON TEeopuu
CTpPOEHHUs BEIleCTBa, MPUHLMUII CYNEPHO3UIMHU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
Jxoyns—JleHua, 3aKkoH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €70 MATEMATHUYECKOE BHIPAKCHHE;
OOBSCHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYaIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIAThH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX
1aroB ¢ OMopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, MCIOJb3ysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalv3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI  PEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXoauMble JUIsi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (DU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
(Gu3MYECKUX METOMOB, HCIONb3Yys] OMUCAHHE HCCIIECIOBAHMS, BBLICIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUS UCCIIEI0OBaHUs, J€1aTh BHIBOIBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU HU3IYyYEHUHU OT LBETa H3Iyyaromied (MOTJIONIAroIIeil)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
Iomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICUCTBHUE
DIEKTPUYECKUX 3apsAlOB, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YyallM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IPOBEpPSEMbIE MPEANOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyAOBaHUs, ONMKUCHIBATH X0O/1 ONbITAa U (POPMYJIUPOBATH BHIBOIBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBl TOKA, HANpPSDKEHUS C HCIIOIB30BAHUEM AHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTATHI
WU3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IIOIEPEYHOrO
CEYEHUS U YAEIBHOTO COIPOTUBIICHUSI BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAINpPsHKEHHWsT HAa  NPOBOJIHHKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO MW MAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATHh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, Cilenysl MPEeAo)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1€TaTh
BBIBO/IBI T10 PE3YyJIbTaTaM MCCIIEN0BAHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh  BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBATh W3MEPEHHs, COOMpPATh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKUUH, U
BBIYHCIIATH 3HAYEHUE BEJIMUUHBI;

COOJTI0IaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEUCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUHU, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢dusznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpPBHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, [BUTATE]b BHYTPEHHETO CrOpaHMUs,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl SJIEKTPUYECKHUX LENed C
NOCJIEOBATEIbHBIM U NAPAJIEIbHBIM COEJUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHUSI 3JIEMEHTOB AIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1) obecriedeHusi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIIEH CpEIE;

OCYILIECTBISATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACIISATH HHPOPMALIHIO, KOTOPAS! ABJISIETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu VHTepHer, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi THGOPMAILIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o0oOmias uMH(pOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHMsl, B TOM YHMCIIE€ MyOIMYHO MPEACTABIATH PE3YJIbTaThl IPOSKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3UMKH, CONPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALIUEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIECAUTH 32 BBINOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEITHLHOCTh MEXAHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTallbHO30PKOCTH,



CIEKTPBI UCITYCKAHMSI M TOTJIOMICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
M30TOIIbI, SiZIEPHAsi SHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najicHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, MPSMOJMHEHMHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3iioKeHHe OeJIoro CBeTa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEHUS ) IO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBJICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, LBETa Te,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyYCHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMUCTBUE PAAUOAKTHBHBIX W3IyYEHUU Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBONCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbu3ndeckue BENIUYUHBI (CPEIHSSI W MTHOBEHHAsi CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DSHEPTHs Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAIbHAS SHEPIHUsl CKATOU
MPY>KUHBI, KHHETHYECKAast SHEPTHUSI, IOJIHASI MEXaHUUECKasl SHEPTHUsl, IEPUO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, [POMKOCTh 3ByKa M BbICOTA TOHA,
CKOpPOCTb CBETa, IMOKa3aTelb MPEJIOMIICHUS Cpeibl), TPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMBIX BEITUYHH,
000O3HAaUEHUs W €IUHUIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTH [anmunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U



IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
NP SIICPHBIX PEAKIUAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA Y 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIIAThH
MIPUYUHHO--CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUICCKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHIM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peraTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
WCITIOJIB3YsI 3aKOHBI ¥ (POPMYIIBI, CBSA3BIBAIONINE (PU3NUECKHUE BEIIMUNHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJIOCTAIOIINE WK M30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOJMMbIE I PEIICHUS, NPOBOAUTH pacyéTbl U  OILICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIIMUUHBI,
pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pPEIIUTh TIPH TTOMOITH
(GU3NMYECKUX METOOB, HCIIOJIB3YS OIMKMCAHWE WCCICIOBAHUS, BBIICIATH
pPOBEpPSIEMOE MPEANOJIOKEHHWEe, OIICHUBaTh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUS]  UCCJENOBAHMs, JellaTb BBIBOJIBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIBITOB,

MPOBOJUTH OMBITHI 110 HAOMIOMCHUIO (PU3WYECKUX SABICHUN WA
(bu3MYEeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH TMepuoa KoyieOaHUW MPYKUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3e, HAOIOJEHNE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000pya0BaHUSs, OMMUCHIBATH XOJT OTIBITA U €T0 PE3yJIbTAThI, JOPMYITHPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUMU, OMpeaesss
CpelHee 3HaYeHUE Uu3MepseMol BeIHYUHBI ((OKYCHOE pPacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKMX BEIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM [IBIDKCHMM 0€3 HadaJlbHOW CKOPOCTH, TIEpHOja
KOJICOaHMI MaTeMaTHYEeCKOT0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakeHWs CBETa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJdbTaThl MOJTYYECHHOW  3aBUCHMOCTHU
bu3MYecKuX BETUYHH B BUAEC TaONWIl U TPaPUKOB, JI€TaTh BBIBOIBI IO
pe3ynbTaTaM HCCIe0BaHNUS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO MaJeHUs, MXECTKOCTb NPYXKHUHBI, KOI()PUIHUEHT TpeHus
CKOJIb)KEHUS, MEXaHH4ecKass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CWia coOWparomeld JHWH3bI, pPaJANOAKTHBHBIM (OH): TUTAHHPOBATH
U3MEpEeHHs, CcOOMpaTh SKCIEPUMEHTANbHYI0 YCTAaHOBKY M BBIMIOJIHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW HHCTPYKLHHU, BBIUMCIATH 3HAUYECHUE
BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (QPU3MUYECKUX MOJENEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETA, JIy4, TOHKAsl JIMH3a, TUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPHUHIMIBI JIEHCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HeoOXoauMble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCTIOJTb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHUYECKHE CXEMBbI IS
MOCTPOEHHUS N300paKeHH B IMJIOCKOM 3epKajie U coOuparouiei JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMUCTBAMU, COXPAHEHHS 310POBbsS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaloLEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpeesieHUs] JOCTOBEPHOCTH MOJYYeHHOW MH(pOpMAIMi Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl TPOSKTHOM WM UCCIIEI0BATENbCKON



NEATEIbBHOCTH, NPU 3TOM TI'PAaMOTHO  MCHOJIB30BATh  M3YYEHHBIN
NOHSATUWMHBIN amnmapar u3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHHE TIIpe3eHTalel C Yy4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenne Qu3nmueckux BenuuynH. DU3NYECKUE
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. @uznyeckue npuOOPhl U MPOLEAYypa NMPAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEeHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSAHUMU.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUH BelllecTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAINTMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysumn.

3. HaOmonenue ~ siBneHuid,  OOBACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKECHHUS.

SBneHue uvHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBhe Tea Kak IPUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuna kak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyroctd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HANIPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cCKopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

1
2
3
4. HabmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOIO ABUKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa o
HAKJIOHHOM IIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.
4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.
5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemaya maBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W razamu. 3akoH [lackans. [IHeBmaTnueckue



MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKHUJIKOCTU OT TiayOuHbI. [mapocratudeckuit
napagokc. Coobmaroiuecs cocynsl. ['unpaBinueckue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
CooOmaromuecs CoCy/Ibl.
['mapaBauyueckuu mpecc.
[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHMUSL.
3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJTBI OT 00BbEMA MOTPYKEHHOM YacTu Tea
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITANIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJl: IUIABAHUE WM IIOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILEHHUS IUIOTHOCTEH TEJIa U KUIKOCTH.
Jlabopamopuwie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BHITAJIKUBAIOIICH  CWIbL, JEHCTBYIOINIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH Ha TEIO
B KHUJIKOCTH, OT MACChI TEJIA.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TEJIA U OT IUNIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKK U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHS phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

A o

N



1. Ompenenenne pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TEJIa TI0
TOPU30HTAIBHOW IOBEPXHOCTH.
2. HccnepoBanue ycinoBUM paBHOBECHS pblUuara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTUH.
8 KUIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mogenu TBEPIOro, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUW BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUH MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHUA. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmneparypel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yacTull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TEeIUIonepeaaya u coBeplieHre padoTel. Busl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIHS, U3TTyYEHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemyioBoro Oananca. IlmaBienue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJEelbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TemnoBbix aurarenei KIIJ[ TemoBoro asurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHui cMauyMBaHuA U KaMWUISIPHBIX SIBJICHUU.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue AaBieHUs ra3za IpU U3MEHEHHH 0O0bEMa U HarpeBaHUM WIIU

OXJIQXKICHUU.

6. [lpaBuiia u3mMepeHus TeMIeparTypsbl.

7. Bunsl Tenonepenayu.

8. OxuakaeHue Mpu COBEPILICHUHU padOTHI.

9. HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOmronenue KuneHus.



12. HabnrogeHue nmocTosiHCTBa TEMIIEPATYPbI ITPH TIJIABJICHUH.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBHCUMOCTH [aBJIEHUS BO3JyXa OT €ro
00BEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPYOKE OT TeMIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tella B Pe3yJibTare
TEeIIonepeayl U padoThl BHEITHUX CHJL.

8. HccnenoBaHue sIBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJOJHOU U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUSI.

Onektpuzanuss Tena. JBa poja 3IEKTpUYECKUX 3apsaaoB. BzaumopercTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TEJIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. IIpuHuun
CYTIEPITO3UIINU DIEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmu snekTpuyeckux 3apsAnoB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUYECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
IU1s1 ydacTka uenu. [locnegoBarenbHoe U MapajuieIbHOE COEIMHEHNE POBOIHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoyms—JIeHna.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
nosie. MaruutHoe mosie 3eMJIM U €ro 3HauyeHWe i Ku3Hu Ha 3emie. OnbIT
Opcrena. MarHuTHOE MoJie AJIEKTPUYECKOro Toka. [[puMeHeHne 31eKTpoOMariuToB



B TeXHUKeE. J[eiiCTBHE MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JNEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajes. SBneHue 3JIeKTpoMarHuTHON MHAyKIMU. [IpaBumno Jlenna.
DJIeKTpOreHeparop. CrocoOsbI MOTy4YECHUS AIEKTPUYECKOU SHEPIUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.
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25.

DJeKTpu3anus Tell.

JIBa poJia 2JIEKTPUYECKUX 3apsAI0B ¥ B3aMMOJICHCTBHE 3apsKEHHBIX TEIl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

OnekTpocTaTuyecKasi HHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3apSAI0B.

IIpOBOTHUKY U TUIIEKTPUKH.

MonenupoBaHU€E CUIIOBBIX JIMHUM JIEKTPUYECKOTO IOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJIKOCTH.

. I'a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIIepMETPOM.

. I3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3uH cONpOTUBIICHUN.

. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTH PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoOe€ noJjie Toka. DJIEKTPOMATrHUT.

. JIeicTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTEl @apazes.

. 3aBUCUMOCTh HaIlpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.

1.

o vk~ w

OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIUEH U TPHU
COTPUKOCHOBEHHH.

HccnenoBanne ACUCTBUS DICKTPUUYECKOTO MO HA TMPOBOJAHUKUA H
JTUDJICKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenne u peryIupoBaHKe CHITbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHUS Ha PE3UCTOPE.



7. OnBITHI, JEMOHCTPUPYIOILINE 3aBUCHMOCTh ANEKTPUYECKOTO
COIIPOTUBIICHUSI TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOIO
CEYEHUs U MaTepuaa.

8. IIpoBepka mpaBWJIa CIOKEHHUS HANPSOHKEHUWA IIPU MOCIEI0BATEIBEHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna I CWIBI TOKA IIPU MApaJUIEIBHOM COEIUHECHHUU
PE3UCTOPOB.

10. Onpezenenne padboThl NEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3ucTop.

11. OnpenesieHHEe MOIIHOCTH BJEKTPUYECKOTO TOKAa, BBIAEISEMONW Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnmenoBaHre MarHUTHOTO B3aUMOJACHCTBUS [IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHuTHOTO TOJIsi TIOCTOSTHHBIX MAarHUTOB MPU UX 00bEAMHEHUN
Y Pa3JICJICHNH.

16. MccenoBanue 1€MCTBUSA 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KaTYILIKHU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenue KIIJI 351eKTpoIBUTATENBHON YCTAHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
MCCIICIOBAHUE HW3MEHEHUW 3HAYEHHUS W HANPABICHHUS HHIYKIHMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE NPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeHoe nBrxeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEWHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroroHa. Bropoi 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmiaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.



PaBHOBecue maTtepuanbHON TOYKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3smeHeHne ummyibca. MMIynbC cuibl. 3aKOH COXPaHEHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YHPYTOCTH,

TPEHUS.

CBs13b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCja, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUH.

Hemoncmpauyuu.

1.

o vk~ w

9.

10.
11.
12.
13.
14.
15.
16.

Habnrogenne MeXaHu4ecKoro JBUKEHUS TEla OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanne Npu3HaKkOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkux sIBJICHU, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHHS TeJa OT MAacChl Tela W JACHCTBYIOIIEW HA HETO
CUJIBL.

Habsmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHenne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHKEHUH TeEJIA MO 1€ HCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela TPU PAaBHOYCKOPCHHOM JIBFDKCHHH T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.



5. IIpoBepka TrUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBH)KEHUHM 0e€3
HAa4yaJIbHOM CKOPOCTH IIyTH OTHOCATCA Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHAE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. MccimenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenne kodhGUIEEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJIa 110
TOPU30HTAJIbHOU IIOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOJABUKHOTO U MOJABUAKHOIO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyJa. MateMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETBHOM JIBH)KEHHH.

3aryxaomue — konebaHus.  BpiHyxknaeHHble — KojeOanus.  Pe3onanc.
Mexanuueckue BoOJIHBI. (CBOICTBA MeEXaHMYECKUMX BOJH. IIpomonsHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  paclIpoCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue konebOaHUl Ten MOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIbI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKHUI PE30OHAHC.

I L

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  IMepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJEeHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoMCTBa
ANEKTPOMArHuTHoIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas ~ mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pactpoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenune cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop ayyen B inH3e. OnTudeckas cucrema GoToarnnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1adIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOTIA U TEJIECKOTIA.

10. Monens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

W X N ke wWwN e



5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3znena 12. KBanToBble IBJIEHUS.

OmnbiTel Peszepdopaa u minanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue U MOrIoLeHne cBeta arToMoM. KBaHThI. JIMHEHYaThle CIIEKTPBI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. HWszoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJIs1 CUCTEMATHU3aI[uN
1 000011IeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA IEITEIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe [JIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY 10 (pu3Mke ajis 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOOB HCCIEAOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TIOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMONATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BHIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHHMM pacrmo3HaBaTh M HAYYHO OOBICHSTH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/Ibl UCCIIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOOJEe BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

https://m.edsoo0.ru/7f416194
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bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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