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Pabouas mnporpamma mo ydyeOHOMy mpeamery «®dusmka» cocTaBleHa Ha OCHOBE
DdenepanbHON 00pa30BaTENBLHOM MPOTpaMMBbl OCHOBHOTO 0O0IIEro oOpa3oBaHUSs, YTBEpKICHA
npukazoM MunucrepctBa npocseuieHus PO ot 18.05.2023 r. Ne 373.

Paznmener  paGoueii  mporpaMMbl  COOTBETCTBYIOT — TpeboBaHWsIM  myHkTa  32.1.
denepanbHOTO  TOCYIAPCTBEHHOTO  00pa30BaTeNbHOTO  CTAaHAApTa OCHOBHOTO  OOMIETo
oOpazoBanus (yTB. npuka3zoM Munuctepcrsa npocsenieauss PO ot 31.05.2021 Ne 287)

IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsI HANpPaBICHO
Ha JIOCTUKEHUE JIMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.
B pesynbTaTe usydenus pu3nKyd Ha ypOBHE OCHOBHOTO OOIIEero o0pa3oBaHUs
y obyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:
e 1) MIATPHMOTHYECKOTr0 BOCIIUTAHUS:
e — MPOSBIICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(buznuecKon HAyKu;
e — LIEHHOCTHOE OTHOIIICHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;
e 2) rpamaaHCKOro0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
e — IFOTOBHOCTh K AaKTUBHOMY yYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTHYECKUM TMPUMEHEHHUEM
JTOCTH)KCHUHN (DU3UKWU;
e — OCO3HAaHHWE BAXKHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B JESITEIbHOCTH
YYEHOT0;
e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:
e — BOCIIPHUATHE ICTETHUYECKHX Ka4yeCTB (PU3MUECKOW HAYKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 O3HAHMSA:

e — OCO3HaHHE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO HWHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXHEUIIEH COCTABIISIOLICH
KYJIBbTYpBIL;

e — pa3BUTHE HAyYHOM IIOOO3HATENBHOCTH, MHTEpPECAa K HCCIEI0BATEIbCKOMN
NEATEIbHOCTH;

e 5) (¢opmupoBaHusi KYJbBTYPbl 3A0POBbSI W  3MOLHMOHAJIBHOIO
0J1aronmoJIyyms:

e — OCO3HAaHME IIEHHOCTH O€e30MacHOro oOpa3a JKH3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXKHOCTH TMpaBuil O€30MacHOTO TMOBEJACHUSI Ha
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TPAHCTIOPTE, Ha JOpOraX, ¢ AJICKTPUYECKUM W TEIJIOBHIM OOOpPYIOBAHHWEM B
JIOMAIITHUX YCJIOBUSX;

e — c(OopMUPOBAHHOCTh HaBbIKA pe(dIEeKCUM, MNPU3HAHHE CBOErO IMpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

e 6) TPYAOBOrO BOCIIMTAHMA

e — AKTHBHOC y4YacTHC B PCIICHHHM MPaKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHu3alud, TropoAa, Kpas) TEXHOJIOTHYCCKOH |
COIMAJILHON HANpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIAE M (U3HYCCKUX
3HAHMMU;

e — HHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPO(ECChid, CBI3aHHBIX C (DHU3UKOMH;

e 7)3KOJOrN4€CKOro BOCIIUTAHMS:

e — OpHCHTAIlMA HA TPUMCHCHHE (DU3WYCCKUX 3HAHWUN Ui PEIICHUs 3aj1ad B
00JIaCTH OKPY’KAIOIIEeH Cpe/bl, IUIAHUPOBAHUS TOCTYIKOB M OIICHKH WX
BO3MOXXHBIX TIOCIICIICTBUI JUISI OKPY>KAIOIICH CPeIbl;

e — OCO3HAHHE TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX MPOOIeM M MyTeH HX
pEIICHHSI;

e 8) amanTanMu K M3MEHSIIOIIMMCS YCJOBHSIM COLMAJIBHOW M NPHUPOIHOI
cpeabl:

e — TMOTPeOHOCTH BO B3aWMOJCHCTBUU TPU BBHINOJHEHUU HCCIEIOBAHUN U
NPOEKTOB (U3UUECKOW HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUIM
APYTHX;

e — TIOBBIIICHUE YpPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSITEeBHOCTD;

e — MOTpeOHOCTH B (GOPMUPOBAHWHY HOBBIX 3HAHUM, B TOM YHCIIE (OPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBICHUAX;

e — OCO3HaHHE ACHUIMTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 001aCTH
buzuky;

e — IUIAHUPOBAHHWE CBOETO PA3BUTHA B MPUOOPETECHHUH HOBBIX (PU3NYECKUX
3HAHMM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MPHUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECCKUX 3HAHUM;

e — OIIGHKA CBOWX JIEUCTBHA C Y4YETOM BIUSHUSA HA OKPYXAIOUIYyI0 Cpeny,
BO3MOYKHBIX TJIOOATBHBIX MTOCIIEICTBHM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynapTaTe OCBOCHHMS MpoOTrpaMMbl O (HU3HKE HA YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0yuaromierocst Oyayt chopMUpOBaHbl MeTanpeAMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIFHBIC YHUBEPCAIbHBIC YUeOHBIC TCHCTBUS,



KOMMYHUKATHBHBIE  yHMBEPCAJIbHbIE  Y4YeOHbIE  JIEWCTBHS,  PETYISTUBHBIC
YHUBEPCAJIbHBIE YUE€OHBIE IEHCTBHUS.

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

Bba3oBble JJornuecKue 1edcTBUA:

BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

yCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJacCU(UKAIIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJMIOJIEHUAX, OTHOCSIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh TPUYMHHO--CJIE/ICTBEHHBIE CBSI3U MPU W3YYEHUU (U3HUECKUX
SBJICHUN U TMPOIIECCOB, JENaTh BBIBOJbBI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIIOTE3bI O B3aHMMOCBSI3AX
(bu3MUECKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHoco0 pemieHus y4ueOHOM (Qu3nuecKoit
3aau (CpaBHEHHE HECKOJIbKMX BApUAHTOB pELIEHUs, BbIOOp Hauboiee
HOJIXOASILEro ¢ y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue JeCTBHA.

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIIEHO COCTABIICHHOMY IUIaHY OTIBIT, HECIOKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HWCCle0BaHue (PU3MIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WM SKCTICPUMEHTA;

CaMOCTOATETHHO (POpMYyIHUpPOBATH 000OIIEHNS U BBIBOJBI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee Ppa3BUTHE  (PUBHUECKHUX
MIPOIIECCOB, a TAK)KE BBIABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

IPUMEHSATh Pa3IUIHbIC METOAbI, HHCTPYMEHTHI M 3alpPOCHI TIPH MTOUCKE U
orbope MH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHON YydeOHOM
bu3nyecKoi 3aaaumu;

aHAJTU3MPOBATh, CUCTEMATH3UPOBATh U HHTECPIPETHPOBATH HH(OOPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM IIPEACTABICHUS,

CaMOCTOSITEJILHO ~ BBEIOMpAaTh ONTHUMAJIbHYIO (OpPMY MpEICTaBICHUS
nHpOpMaM W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIOKHBIMHU
cXeMaMH, JuarpaMMaMH, HTHOHW rpaduKoi U ©X KOMOMHAITUSIMHU.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0/€ 00CyXJeHHs y4eOHOro maTepuasna, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKT1aeMOU TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEUICHHWE 3aJaydl W TMOAJep KaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTOCTABISATh CBOM CYXICHHS C CYXACHUSAMHU JPYTHX YYaCTHHKOB
auanora, oOOHapy>KMBATh Pa3IMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMChMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YNIbTATHI BBIMOJTHEHHOTO (PU3MUECKOTO OTBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, IPOCKTA);

NOHMMAaTh M HCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
UHAUBHUIYAbHOW palbOThl TpH pelHIeHUH KOHKPETHOW (u3mueckoi
po0JIeMBI;

NPUHUMATh LEJH COBMECTHOM NESATEIBHOCTH, OPTaHW30BBIBAThH JICHCTBUS
no e€ OCTHKEHUIO: paclpeiessaTh poJik, OOCYXJaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJbTaTa Io
CBOEMY HAaNpaBICHUIO M KOOPAUHHUPYS CBOM JCHCTBHS C JApyruMuU
YJIeHaMU KOMaH/Ibl;

OLIEHHMBATh KAaueCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanms:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalHsIX, TPEOYIOIIHX
TUTSE petieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAX MPUHATUS  PELICHUI
(MHAMBUAYaJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM PEIIeHUs HU3HUUECKON 3a7a4y WA
IJiaHa MCCJEAOBaHUsI C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHTHI PEIICHUI;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.Hb, 3M0]_II/IOHaJILHLII7[ HHTECJIJICKT:

JIaBaTh a/ICKBATHYIO OIIEHKY CUTYallUH U MpeaaraTh IjiaH €€ U3MEHEHHUS;
OOBSICHSIT ~ NPUYMHBI  JOCTHKEHUS  (HEJOCTHKEHUSI) Ppe3yJIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OTMBITY;

BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
GU3MYECKOro  HUCCIENOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX



00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JPYIrOro YeJIOBEKa B XOJ€ CIOpa WIM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
OpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7ad WIN
B YTBEPKICHUAX HAa HAYYHBIC TEMbI U TAKOE JK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiaacce npeMEeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0/IeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe JIBI)KCHHE (paBHOMEpPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cHuIa, nedopmanus (ympyras, TIacTU4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE  JIBH)KCHUE,  HWHEPIIUA,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamu, arMochepHoe JaBJICHHE, IUIaBaHWE TEJ, IPEBPAIICHHS
MEXaHUYECKOW DHEPTHH) IO ONHCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DU3NUECKOE SBIICHUE;
pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B MPHUPOJIC:
MPUMEPBI JIBMOKEHUSI C Pa3IMUYHBIMU CKOPOCTSAMH B JKMBOM U HEXUBOU
NpUPOJE, JCHCTBUE CHJIBI TPEHUS B MPUPOJEC U TEXHUKE, BIMSIHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHW3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJaoBeKa, IPU ITOM MEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B YUEOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOWCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OTMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (PU3UYCCKHUE SBJICHHUS, MCIIOJIB3YS
dbusnyueckre BeIWYMHBI (Macca, O00bEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEJIHSIS CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC
Tela, cuia TPEeHWs, MaaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHUYecKass padoTa, MOITHOCTb, IJICYO CHJIBI,
MOMEHT CHJIBI, KOI(PMUIIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETUYECKass W TOTEHIHMAIbHAs JHEPTHs), IMPH OMHUCAHWHU IPABUIHHO



TPaKTOBaTh  (PU3MUECKHI  CMBICT  HCIONB3YyeMBIX  BEIWYHH, WX
0003HayeHusT U eAUHMIBl (U3MYECKUMX BEIUYHH, HAXOAHUTHh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIIMYUHY C JPYTHMH BEIMYUHAMH,
CTPOHTH IrpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEITNYNH;
XapaKTepu30BaTh CBOWCTBAa TeN, (HU3MUYECKHE SBICHHUS M MPOIECCHI,
UCIIONIB3YSl TIPaBUJIA CJIOXKEHHUS CUJ (BIOJb OJHOM mpsmoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPABHIIO» MEXAaHWKH, 3aKOH COXpAaHEHUS MEXaHHMYeCKOn
DHEPrUH, TpPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHChIBATh €70 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHHUS, TIPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIe
M B KOHTEKCTE CHUTyalluld TPAaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH IPUYMHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpOoW Ha 1-2 M3yueHHBIX CBOMCTBa (PU3MYECKHUX
SBIICHUH, PU3NIECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH,

pemats pacu€THbIC 3amadyd B 1—2 JeHCTBHS, WCMONB3yS 3aKOHBI H
dbopMyIbl, cBs3bIBaOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUe
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOANMBIE ISl PEIIeHUs 3aJ]a4, OLEHWBATh PEaTUCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(bu3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
OpeNnoyoxeHue  (TUMOTe3y),  paznuyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHIO (U3MUECKUX SBJICHUN WU
buznueckux CBOWCTB TeI: dbopmynupoBaTh POBEPSIEMBIE
HPEIIOI0KEHUS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYA0BaHHUS,
3aMUChIBaTh X0l ONbITa U (POPMYIHPOBATH BHIBOJBI;

BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BpPEMEHH, MAacchl Tela,
00béMa, CHJIBI M TEMIIEPATypbl C UCIOJb30BAHHEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3aJIaHHON a0COJIOTHOM MOTPEITHOCTH N3MEPEHUI;

MPOBOIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUUHBI OT
APYrol ¢ HWCHOJIb30BaHWEM TPAMBIX H3MEpPEHUil (3aBHCHUMOCTH ITyTH
pPaBHOMEPHO JBIDKYIIErOCs Tejda OT BPEMEHU [BIDKEHHUS Tela, CHIIbI
TPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBHCHMOCTH CHJIBI TPEHUS OT IUTOMIAIN COMPUKOCHOBEHUS TEJ, CHUIIBI



YIIPYTOCTH OT YJIMHEHHUS TPYKHUHBI, BRITAIKUBAIOMIECH CHUIBI OT 00bEMa
MOTPYKEHHOW YaCTHU TeJIa U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO TIOTPY)KEHO TEJO, YCIOBHMA
TUTABaHUS TEJ, YCJIOBUH PaBHOBECHS phluara M OJOKOB), Y4aCTBOBAaTh B
IUTAHUPOBAHUM  YYEOHOTO HCCIEIOBaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNIBTAThl TMOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHUIE
NIPEJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCJICIOBAHUS;

NIPOBOJAUTL KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH M TBEPAOTO TeJa, CHJIA TPCHHS CKOJIBKCHUS,
JaBJICHUEC  BO3JyXa, BBITAIKWBAKOMIAS  CWIa, JCHCTByIOmas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOA(P(MHIIMEHT TOJIE3HOrO JCHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYS MPEAIOKECHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HSKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOMW BEJTUYMHBL;

coOro1aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpHBIM
000pyaOBaHUEM;

yKa3blBaTh MPUHIUIBI IEUCTBHUS MPUOOPOB U TEXHUUECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUA HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCcaHus (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOAOMPOBOJAA, THUAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaX (pU3MUYECKHUX SBICHUA M HEOOXOMUMBIE (HDU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MpH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHHUS 3J0POBBbS W COONIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIIUXCS
3HAHUM © TyTéM CPAaBHCGHUS PA3UYHBIX HCTOYHUKOB BBIICIATH
uH(OPMAITHIO, KOTOpas SBISETCS NPOTHBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBIMOJHEHUU YUCOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
aMTepaTypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPABOYHBIE MaTEpPHAIIbI,



pecypcesl cetn MIHTEpHET, BlIaeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl MH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIKU (HU3UUECKOTO COACpPNKAHUS, B TOM
qyciae MyOJaNMYHO JAeNaTh KpaTKHUe COOOLIEHHs O Pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX HCCIEJOBaHUM, MPU OSTOM TPaMOTHO HCIOIb30BAThH
U3yYCHHbI TOHATHMHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUUIEHUE NTPE3CHTAIIUEN;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIeE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICHICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLLKX.

K xoniy oOyuenusi B 8 Kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAIUIMYECKUE U
amop(HbBIe Tena, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTDH
BO3/yXa, TEMIlepaTypa, BHYTPEHHsS DJHEPIUs, TEIUIOBOW JBUIaTelb,
3JIEMEHTAPHBIN AJIEKTPUUECKUH 3apsil, AIEKTPUUECKOE I10JI€, IIPOBOIHUKH
U JUBJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUNM TOK, MArHUTHOE I10JIE;
pa3nuyath SBICHUS (TEIUIOBOE PACIIMPEHUE W C)KaTHe, TEeIUlomnepenaya,
TEILUIOBOE PaBHOBECHE, CMAYMBAHUE, KAIUJUISIPHBIE SIBJICHUS, UCIIAPCHUE,
KOHJICHCAllMs, IUIaBJICHHE, KpUCTauM3anusa (OTBEpAEBAaHUE), KHUIICHHE,
TeIuIonepeada (TerIonpoOBOJHOCT, KOHBEKIHs, U3IIy4YECHUE),
AJIEKTpHU3alus TeJl, B3aUMOJECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKA, KOpPOTKOE€ 3aMbIKaHHE, B3aUMOACWCTBUE MAarHUTOB, JICHUCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
II0 OINHMCAaHUK MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATSIKEHUE W KaNWUISIPHBIE SIBICHHS B MPUPOJE,
KpUCTalUIbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JICKTPUUECKUE
SABJICHUS B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeld MoI0COB, PO MAarHUTHOTO MOJs IJis KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 3a/1a4y B



y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA TeJ M (DPU3UYECKUE SIBJICHUSI, UCTIOIB3YS
dbu3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrHUsl, KOJIUUECTBO
TEIUIOTHI, yJeJbHAas TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIIOTa
IJIaBJICHUSA, YJelbHas TeIoTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TMOJIE3HOTO JEHCTBUSL TEIIOBOU
MAaIllMHbI, OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AYyXa, JJEKTPUUECKUU 3apsij,
CUJla TOKAa, DJICKTPUUECKOE HAIpPSKEHUE, COMPOTUBIECHUE IPOBOJIHUKA,
yIeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora W  MOIIHOCTb
AJEKTPUUYECKOT0  TOKa), TPU  ONUCAHWUU  TMPABUIBHO  TPAKTOBAaTh
(bU3UYECKUM CMBICT HMCIOJb3YeMbIX BETUYUH, O0O03HAUCHHS U EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTUMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBONCTBA TeJ, (PUIMYECKUE SBJICHUS W TPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEeOpuun
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIIO3UIMU ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Uil ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruM, MpU ITOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
IPUYUHHO-CIIC/ICTBEHHBIE CBA3HU, CTPOUTH 00BsiICHEHUE U3 1-2 Jorudyeckux
IaroB ¢ Omopod Ha 1—2 W3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHMH,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3aJayd B 2—3 JEHCTBHS, HCHOJNB3Yys 3aKOHbI H
dbopMyIbl, cBs3bIBAOIMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlayd 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMMBIE i €€ penieHHs, MPOBOJWTH pPacdyéThl W CPABHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PELIUTh MpPH MOMOIIH
(bU3UYECKUX METOJOB, HWCIOJIb3Yys OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH
MpoBEPSiIEMOE  MPEINOJIIOKEHNUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa
MIPOBEJICHUS UCCIICIOBAHMS, A€IaTh BEIBOBL,

MPOBOJUTH ONBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
bu3UYeCKUX CBOMCTB TeN (KAMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS



BO3IyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHUH OT I[BETa H3JIydaromel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCTAPEHUS BOJBI OT TEMIEPATYPHl KUAKOCTH U
wionaan e TOBEPXHOCTH, DJJCKTPU3AIUS TEl H B3aWMOJICHCTBHE
ANEKTPUYECKUX 3apsJiOB, B3aUMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyaJU3alllsl MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JIEHCTBUS
MarHUTHOTO TIOJISI Ha TPOBOJAHHK C TOKOM, CBOMCTBAa JJICKTPOMArHHTA,
CBOWMCTBA DJICKTPOJBHIATEeNs IOCTOSHHOTO TOKa): (OpMYIMpOBATH
IPOBEPsIEMBIE TPEATIOI0KECHHS, COOUPaTh YCTAHOBKY U3 TPEJI0KEHHOTO
000pyIOBaHUS, ONMMMCHIBATH XOJI OTBITA U (DOPMYITUPOBATH BHIBO/IBI;
BBITIOJHATE ~ TPSAMBIC  W3MEPEHUS  TEMIIEpaTypbl, OTHOCHUTCIBHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKAa, HANPSDKCHHS C HCIIOJIh30BAaHUEM
aQHAJIOTOBBIX TPHOOPOB M JIATYMKOB (HDM3MYECCKUX BEIIMYWH, CPAaBHUBATH
PE3yJIBTaThl U3MEPEHUH C YUETOM 3aJaHHOH aOCOIIOTHOM IMOTPEITHOCTH;
IIPOBOJUTH UCCIICTOBAHKNE 3aBUCUMOCTH OJTHON (PH3NYCCKON BETMYUHBI OT
JAPYrod ¢  WCHOJB30BaHMEM TMPSAMBIX HM3MEpeHUH  (3aBUCHUMOCTH
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAN TOMEPEYHOTO
CEYEHHMSI U Y/ICJIbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCJIEIOBaHME TOCIEAOBATENIbHOTO M  MapaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJIOBaHHE, COOUPATh YCTAHOBKY H
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTH B BHAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEeI0BAHMUS;

NPOBOAUTh KOCBEHHBIE H3MEpeHUs: (U3MYECKUX BeNMMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBICHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHMpAaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITH 3HAUCHHUE BEINYUHBI,

coOmr01aTh paBuiIa TEXHUKH O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

XapaKTepu30BaTh TMPUHINNBI  JCHCTBUS W3YYCHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOpPOM HAa WX OMHCaHWSA (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETYHK DJIEKTPUUYECKON DSHEPTHH, DICKTPOOCBETHUTEIHHBIC
puOOpbI, HArpeBaTEIbHbBIE AIEKTPONPUOOPHI (IPUMEPHI), FIECKTPUUECKUE
MPETOXPAHUTEITH, DICKTPOMArHUT, JIEKTPOABUTATEIH TOCTOSTHHOTO TOKA),
WCIIOJIB3YSI 3HAHMSI O CBOMCTBaX (PM3WYECKUX SIBICHUA M HEOOXOIMMBIC
¢dusnueckrne 3aKOHOMEPHOCTH;



pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIBHBIE
npuboOpsl TIO CXeMaM © CXCMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IABUTATEIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI JJICKTPUUECKHUX
Ienel ¢ MOCIe0BaTeIbHBIM U MapaJUICIbHBIM COSTUHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHMS DJIEMEHTOB DJICKTPHUSCKHX TIETIeH;
NPUBOIUTHL  TpUMEPHl  (HAXOauTh  WHGOpPMAIMI0O O  MPUMEpax)
NIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHECBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ nMpubopaMu U
TEXHHYCCKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO  COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH  HMH(POpPMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHH HAYYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3WYECKOTO  COJEp)KaHUs, CIOPaBOYHBIE MaTepHAaIbI,
pecypcel cetu MHTEepHeT, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIEHHS,
0000mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepkaHus, B TOM 4YHCIE TNYyOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHOW WJIM MCCIEIOBATEIbCKOW NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONIB30BaTh HW3YYCHHBIM TOHATHMHBIA ammapaT Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIVICHHUE MPE3CHTAILIUEH;

IPU BBIMOTHEHUH YYEOHBIX MPOCKTOB W HCCIEAOBAHHM (U3MUECKHUX
IIPOIIECCOB PAaCTPEACNITh OOS3aHHOCTH B TPYMNINE B COOTBETCTBHH C
MIOCTABIICHHBIMU 3aJ1a4yaMU, CJICIUTH 32 BBHITIOJTHCHHEM TJIaHA JECHCTBUN U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKIAJ B
JeSITEHHOCTD TPYIIIIBI, BRICTPANBATh KOMMYHHKATUBHOE B3aNMO/ICHCTBHE,
NIPOSIBIISASI TOTOBHOCTD pa3periaTh KOH(PIUKTHI.

K xoHy 00yueHust B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

UCIIOJIB30BAaTh MOHATHS: CHCTEeMa OTCu€ra, MaTepuaibHas TOYKa,
TPAeKTOPUs, OTHOCUTEIILHOCTh MEXaHMYECKOI'0 JBHIKEHHUS, aedopmanus
(ympyrasi, TacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LIEHTP TSHKECTH, a0CONIOTHO TBEPAOE TEJIO,
LEHTP TSKECTU TBEPAOrO Teja, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK U YJIbTPa3BYK, SJIEKTPOMArHUTHBIE BOJIHBI,



1IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CIIEKTPBI UCITYCKaHUs U TMOTJIOLIEHUs, alibda-, OeTa- U raMMa-u3Iy4deHus,
W30TOIIbI, Si/IEpHAsi SHEPIETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEMHOE ABUXKEHUE, CBOOOHOE
naJieHue TeJl, PABHOMEPHOE JIBIXKCHUE MO0 OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBI)KCHHUE, KOJieOaTelIbHOE IBIWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE, OTPAXXKEHHUE W TPEJIOMJICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CIIEKTp W CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JUCIIEPCUS CBETa,
€CTEeCTBEHHAs] PaJMOAKTUBHOCTh, BOZHMKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JTYYCHUS) 110 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SIBICHUH B
OKpYyXXarolieM MHupe (B TOM YHclie (PU3NYecKHe SIBICHHS B MPUPOJIC:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CHCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHMEe BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIOTMYECKOE NeWCTBHE BHUIMMOIO,
yIbTpaUONIETOBOIO M PEHTICHOBCKOTO H3JIYy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
NPUPOJHBIX MHHEpAJIOB, JCHCTBUE pATUOAKTUBHBIX W3IYYCHHH Ha
OpraHu3M 4eJIOBeKa), NMpH ATOM MEPEBOJMUTHh MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBIICHUM;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YSI
dusznueckre BEeTUYMHBI (CpeHSIE W MTHOBEHHas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKEHUM, YCKOPEHHUE, NEpPEMEILICHUE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYTOCTH, CUJA TKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHHUs, BEC Tela, HUMITYJbC Tela, WMITYJIbC CHJIBI,
MEXaHW4eckasi padoTa W MOIIHOCTh, TMOTEHIMAIbHAS JHEPrusi Tela,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTHS CHKATON
OPYKUHbI, KUHETUYECKas OJHEpPrusi, MOoJiHas MEXaHW4yecKass JHEeprus,
MEepUOJ U YacToTa KoJieOaHU, IJTMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMJIEHUS CPEbl), MPU OMUCAHUU
MPaBUWJIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCMIOJIb3yEeMbIX BEIWYUH,
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTMMU BEIUYUHAMH,
CTPOUTH TpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIHMYHH;
XapaKTepu30BaTh CBONCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHWS,
OPUHIUIT CYNEPIO3UIIMKA CHWJI, NPUHIMI OTHOCUTEIbHOCTH [ammes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAHEHHUSI MMITYJIbCA, 3aKOHBI OTPAXEHUS WU
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOTO U MacCOBOI'O YHCEl
Opu SFAEPHBIX PEaKIUSAX, MPU STOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3alTUChIBATh €70 MATEMAaTUUYECKOE BhIPAXKCHUE;

OOBSICHATh (PU3MUECKHE MPOIEeCChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYUHHO--CIIC/ICTBEHHBIE  CBSI3U, CTPOUTh  OOBsICHEHHME U3 2-3
JIOTUYECKHUX IIaroB ¢ OMOpPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SIBIICHUH, (DU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIe 3aJayd  (omuparouMecs Ha Ccuctemy w3 2-3
ypaBHEHUI ), UCTIONB3YsI 3aKOHBI M (hOPMYJIbI, CBS3BIBAIOIME (PU3MUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOe
yCIIOBUE, BBISBISTH HEAOCTAIOIIME UM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TpPH TOMOIIU
¢u3MUeCcKrX METO/OB, HCIOJb3Ysl OMHMCAHHE KCCIECIOBAHUSA, BBIJCISTH
pOBEpsieMOE  TPEJIONIOKEHNE, OIEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  HMCCIECNOBAaHUSA, JIe7laTh  BBIBOJABI, HMHTEPIPETHPOBATH
PE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3nuecKkux CBOWCTB Tell (M3ydeHUE BTOpPOro 3akoHa HpioTOHa, 3aKoHa
COXpaHEHHUSI DHEPTUH, 3aBUCHUMOCTh IepuUoAa KOJIeOaHWW MPY>KUHHOTO
MasTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJbIX KOJeOaHUH, MPAMOJIMHEMHOE PacCIpOCTPAHEHHE CBETA,
pasiioxkeHrue Oenoro cBeTa B CHEKTP, U3YUYEHHE CBOICTB M300pa)Ke€HUS B
IJIOCKOM 3€pKalie W CBOWCTB HM300pakeHUsi Mpeamera B coOuparomieit
JWH3e, HAOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX CIEKTPOB W3ITYUCHUS):
CaMOCTOSITEIbHO  cOOMpaTh YCTAaHOBKY U3 HU30BITOYHOrO Habopa
o0Opy/lIOBaHMS, OMUCHIBATH  XOJ  OMNbITA M  €ro  pe3yJbTaThl,
bopMyITHUpPOBATH BHIBOJIBL;

MPOBOJIUTH MPU HEOOXOJUMOCTHU CEPHUIO MPAMBIX U3MEPEHHH, Oonpeenss
cpeiaHee 3HAUYEHUE U3MepseMOll BelIMYMHBl ((POKYCHOE pacCTOSHHUE



coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro npudopa);

MPOBOJUTh HCCJIEIOBAHUE 3aBHCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
Ipyd pPaBHOYCKOPEHHOM JBMKCHHH 0€3 HavYalbHOW CKOpPOCTH, MepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpaXEHHs CBETa OT yIyia MajeHUs W yriia MpeloOMIICHHS OT yriia
NaJieHus): T[JIAaHUPOBATh HCCIECIOBAHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl TMOJYYCHHOW 3aBUCUMOCTHU
(¢u3NYEeCKNX BEIMYMH B BHUJAE TaONHIl ¥ TPadUKOB, JENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PUINYCCKUX BEIUYHH (CPEIHss
CKOpPOCTh M YCKOpPEHHE Tela TIpd pPaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpEHHE CBOOOMHOTO MajeHUs, KECTKOCTh MPYKUHBI, KOA(HUIMEHT
TPEHHUsSI CKOJIBXKEHHWsS, MEXaHWdyeckas paboTa W MOIIHOCTh, YacToTa M
nepruoa  KoJeOaHWH MaTeMaTHYeCKOro U MPYKWHHOTO MAasTHUKOB,
ONTHYECKass CHWjia COOMparolmieil JUH3BI, paANOAKTUBHBIA  (hoH):
TUTAaHUPOBAaTh HM3MEpPEHUs, COOMpaTh SKCIICPUMEHTAILHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHHSI, CIEeAYs MPEUIOKCHHON WHCTPYKIIUHU, BBIYHCIISATH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH NOTYUYEHHBIC PE3YIIBTATHI C YIETOM
3aJJaHHOW MOTPEITHOCTH U3MEPEHUIA;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

pa3iuyaTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (QU3UYCCKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOT'O S7pa;

XapakTepu30BaTh MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OmucaHus (B TOM YHCIE:
CHHUJIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKerTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUA M HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHX
YCTPOWCTB, M3MEPUTENbHBIX NMPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB
IpU PEIIeHWH Yy4eOHO--TIPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEeMBbl s
MOCTPOEHUS N300paKEHHI B IMJIOCKOM 3€pKajie ¥ COOMparoIiei TuH3e;



e IMpPHUBOAHUTH MNpUMEpPHl  (HAXOAWUTh HHPOpPMALHKIO O  OPUMEPAX)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
AKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3A0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEIEHUS B OKPYXKAIOLIEH cpene;

e OCYWIECTBIATh MOUCK HMHPOpMALMK (DUIUUYECKOTO COJAEpkKaHUS B
WNuTepHere, caMoCTOSATENBHO (OPMYIUPYs MOUCKOBBIN 3aMpOC, HAXOAUTh
NyTU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAaIM Ha OCHOBE
UMEIOILIMXCS 3HAHUN U JOTIOTHUTENIbHBIX HCTOYHUKOB;

e HCIIOJIb30BATh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUN HayYHO--TIOMYJSPHYIO
AUTEepaTypy (PU3MYECKOTO  COAEp)KaHUs, CHPABOYHBIE MaTepHUabl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHMSI HAa OCHOBE
uHpOpPMAIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COJEpKaHMUs,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATEIbCKON
NESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  KCIIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (U3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IMpe3eHTalue ¢ Y4éToM OcOoOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.

COJEP KXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPYKAIOIIET0 MHUPA.

®usuka — Hayka O npupoxe. SBinenus npupoasl. Pu3znyecKue SBICHUS:
MEXaHHYECKUE, TEILIOBBIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenwuuHblL. M3Mmepenue Qusnyueckux BenuuuH. Duznyueckue
npubopsl. [lorpemuocts n3mMepennii. MexxayHapoaHasi CHCTeMa €IUHUIL.

Kak ¢wusuka wu japyrue ecTecTBEHHbIE HAyKH HW3Y4alOT TPHUPOSY.
EctecTBeHHO-Hay4YHBII METOJ TO3HAHUWS: HAOIIOJIEHWE, MOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIBIKEHUE THIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUTIOTE3, OOBICHEHUE
HabOmonaemoro sienns. Onucanue GU3NIECKuX SBICHUN C TTIOMOIIBI0 MOJIEIEH.

Jemoncmpauuu.

1. MexaHuueckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHS.

2. ®dusznueckue NpuOOPHI U Mpoleaypa MPSIMbIX U3MEPEHHUN aHATOTOBBIM U

uu(PpPOBBIM MPUOOPOM.

Jlabopamopnwie padbomot u onvimol.

1. OmnpeneneHue 1eHbI JeIEHUS MIKaIbl U3MEPUTEIHHOTO MpUdOopa.



N3Mmepenue pacCTOAHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO Tena.

Onpenenenue pa3MepoB MabIX TeIl.

N3mepenune temmeparypbl IIpA MOMOIIM >KUIKOCTHOI'O TEPMOMETpA U
JaTyrKa TeMIEpaTyphl.

6. lIpoBenenue ucciaenoBaHus II0 MPOBEPKE TUIIOTE3bI: NAJIBHOCTH IOJIETA
[IapyKa, MYIIEHHOTO TOPU30HTAIBHO, TEM OO0Jblle, YeM OOoJblle BbICOTA
IIyCKa.

AR S

Paspnen 2. IlepBoHayabHbIe CBeIeHHSI 0 CTPOCHMH BelleCTBA.

Ctpoenue BeliecTBa: aTOMbl W MOJIEKYJbl, HX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIIUE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrmokenne 4actuil BemectBa. CBs3b CKOPOCTU JBMIXKEHUS YACTHI[ C
Temrieparypoil. bpoyHoBckoe nBwkenue, auddys3us. BzanmonelictBue YacTHIl
BEILIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPABIX
(KpUCTaUTMUECKUX) Teld. B3auMOCBS3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmrogenwe  siBjaeHWi,  OOBSCHSAIOMIUXCS  TPUTSDKCHHEM WM

OTTAJIKUBAHUEM YaCTUIl BEILIECTBA.

Jlabopamopnuie pabomot u onvimot.

1. OneHka JUameTrpa aroMa METOJAOM PSI0B (C  HMCHOJIb30BAaHUEM

dboTtorpaduwuii).

2. OmnbITHI 110 HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pa3nen 3. JIBu:keHue U B3anMo/ieiicTBHe TeJl.

Mexannyeckoe IBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUHU. Pacd€Tr mytu u
BPEMEHHU JIBUKEHUSI.

SBnenue wHepUUHU. 3aKOH HMHEPIMU. B3auMojeilcTBHE Tesl Kak MpUYHHA
U3MEHEHUSI CKOPOCTM [JBWXKEHHS Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBS3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IWHUIE
o0bEMa BelecTBa.

Cuna Kak XapakTEepUCTHKa B3auMOJCUCTBUs Teia. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO TMHAMOMETpPA. SIBJI€HUE TATOTCHUS U CHJIa
TsoKkecTH. Criia TSKECTH Ha Apyrux aHerax. Bec rema. Hesecomocts. Cnoxenue



CWJI, HAIPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuila TpeHUs.
TpeHue CKONbKEHUA U TPEHUE ITOKOs. TpeHue B IPUPOAE U TEXHHUKE.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmronenne MexaHn4ecKoro JBMKEHUS Tea.

N3Mmepenune cKopocTy IPSAMOIUHENHOIO ABUKECHUS.
HaGmronenue siBIeHUs: HHEPLIUHU.

Habnronenrie u3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc 110 B3aMMOJIECHCTBUIO TElL.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOMN MPSMOM.

Jlabopamopnuie padbomot u onvimot.

1.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHUS (IIapUKa B XKUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

OmnpeneneHue CpeaHEN CKOPOCTU CKOJBXKEHHsS OpycKa WM Iapuka To
HaAKJIOHHOM MJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO TEA.

OMnbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKkeHHs (Aedopmaiiun)
NPY>XKUHBI OT PUI0KEHHON CHUJIBI.

OnbITHI, 1EMOHCTPUPYIONIUE 3aBUCUMOCTD CHUJIBI TPEHUSI CKOJBKEHUS OT
BEca Teja U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUIAKOCTE U ra3oB.
JlaBnenue. CriocoObl YMEHBIIICHUSI U YBEIUYCHUS JaBieHus. [laBienue rasa.

3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEéma, Temmeparypbl. [lepemaua naBnenus

TBEPABIMU TEJIAMH, KUAKOCTSIMU W raszamu. 3akoH Ilackans. [IHeBmaTmueckue

MaIllMHbI. 3aBUCUMOCTB JABJICHUS KHUIAKOCTH OT TJIYOWMHBI. ['MIpocTaTHYecKuid
napagokc. Coobriaromnyecst COCybl. [ napaBindeckrue MeXaHU3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
BO3aymHON 00omouku 3emiu. OmbiT Toppuuemnu. M3mepenue arMochepHOTro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 M3MepeHus: aTMOCHEPHOTO TABICHUSI.

JlelicTBHE XUAKOCTH U Ta3a Ha NMOrPYKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomniaBaHue.
Jemoncmpauuu.

o vk w N

3aBUCHUMOCTD JIaBJIICHUS Ta3a OT TEMIIEPATYPHI.

[Iepenaua naBneHHs KUIKOCTHIO U Fa30M.

CooOl1aronyecs: CoCyabl.

['mppaBanueckuit mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CWJIBI OT 00BEMA MOTrPYKEHHOM YacTu
T€Ja U INIOTHOCTH KUJKOCTH.



7. PaBEHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcnoBHe IJIaBaHUs TEJI: NJABAaHUE WM MOTPYKEHHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TeJa U )KUIAKOCTH.

Jlabopamopnuie padomut u onvimeot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpenesieHWE  BBITAIKMBAIOLIEH  CHJIbI, JCHCTBYIOLIEHW Ha  TeJO,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIONIEH HA TEJIO
B JKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTh BBITAJKUBAIOIIECH  CHIIBI,
JNEUCTBYIOIIE Ha Teno B JKUAKOCTH, OT O00bEMA NOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTHU >KUJKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U
orpeaeieHue e€ rpy30n0AbEMHOCTH.

Pa3zpnen S. PaGora u MOIIHOCTb. DHEpPrusi.

Mexannueckas pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [lpumeHeHue mpaBuiIa paBHOBECHs pblyara K OJIOKY.
«3omoroe mnpaBwio» Mexanukud. KIIJ mnpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexanuyeckas dSHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpalieHre 0THOTO BUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXpAHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie pabomot u onvimot.

1. Omnpenenenue paOOThl CHIIbI TPEHUS NMPU PABHOMEPHOM JIBHXKEHHHU Teja

10 TOPU30HTAJIBHOW TOBEPXHOCTH.
2. HccnenoBanue ycaoBHM paBHOBECHUS pblyara.
3. Usmepenue KIIJl HaKIOHHOM MIJIOCKOCTH.

4. W3ydeHne 3aKOHA COXPAaHEHHS MEXAHUYECKON SHEPIUU.
8 KUIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUSA MOJIEKYJISIPHO--KMHETHYECKOW TEOPHUU CTPOCHUSA
BemiecTBa. Macca W pa3Mmepbl aTOMOB M MOJIeKys. ONBIThI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TOJIOKEHUS MOJICKYJIAPHO-KMHETHYECKON TEOPHUU.

Mogenn TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KHAKOCTEH U



TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU MOJEKYISAPHO--KUHETUYECKON TEOPUMU.
CmaunBaHue U KanWUISIPHBIE IBIEHUA. TenIoBOe pacClIuPEHUE U CKATHE.

Temneparypa. CBsi3pb TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTIO JIBUKECHUS
yactull. BayTpennssi sHeprusi. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEpPruu:
Teronepeaada 51 COBEPIIECHUE paboTHI. Buasr TEIUIONEepeaaUn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonudectBo TemnoTel. YienbHas TEIUNIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. [lmaBienue wu
OTBEpJCBAaHUE KPUCTALNIMYECKUX BEIIECTB. YJAEIbHAs TEIJIoTa IJIaBJICHUS.
[TapooOpa3zoBanue u konjeHcarus. Mcnapenue. Kunenue. YnaenpHas Tteriora
napooOpa3oBaHus. 3aBUCUMOCTb TEeMIIEpaTypbl KHUIIEHHUS OT aTrMoc(epHoro
JABJICHUSI.

BnaxHocTbs Bo3yxa.

DHeprus TOIIuBa. Y elbHas TEIUIOTa CTOpPaHMUS.

[Tpuniuner padotel TerioBbix nsurateiedt KIIJ[ TtermmoBoro aBuratesns.
TennoBble IBUTATENIN U 3aLIATA OKPYKAIOIIEH CPEeIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenune OpOoyHOBCKOTO JIBUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmropenue siBjeHuit cMaurBaHUS U KallWUISIPHBIX SIBJICHUIA.

4. HaOmronenue TenioBOro paciimpeHus Ted.

5. 3meHeHue naBieHUs ra3a Mpu U3MEHEHHH O00BbEMa W HArpEeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxmnakeHue Ipu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CHUIIAMH.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmroienre KuteHusl.

L 0 N

12. HabmroieHre TOCTOSTHCTBA TeMIIEPATyPhl IIPH TUTABJICHUH.

13. Mogenu TEIIOBBIX ABUTATEICH.

Jlabopamopnwie padbomot u onvimol.

1. OmbITH IO OOHAPYKCHUIO ICHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.

2. OmpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WITH caxapa.

3. OnpIThl O HAOMIOJICHUIO TEIUIOBOTO PACIHIMPEHMS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

4. OmpeneneHue naBiICHUS BO3AyXa B Oa/UIOHE IIIIPHIIA.



5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JABICHUS BO3AyXa OT €ro

00b€Ma U HArpeBaHUS WIN OXJIAXKCHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wu3MEHEHUsT BHYTPEHHEW OHHEpPruM Tela B pe3yJbTare
TerIonepeaadyu U paboThl BHEITHUX CHUIIL.

8. HccnenoBanue sBICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropstuei BOJBI.

9. OmpeneneHue KOJWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  IIpHU

TEMJI000MEHE C HArPEThIM METANTUYECKUM ITAITUHPOM.

10. OnpeeneHue yiebHON TEITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yiebHON TEIIOTHI TIJIaBJICHUS JIbJIA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHBIE SIBJICHUS.

DnexkTpuzanus Ten. JIBa poaa 3JeKTpUUYECKUX 3apsiaoB. BzammojeicTBue
3apspKeHHBIX  Tesl. 3akoH KyioHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TE OT BEJIMYHUHBI 3apsI0B U PACCTOSIHUAS MEXKTy TE€JIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3nekTpuueckoro mnods. IlpuHuun
CYNEPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3aps/ioB. DJIEMEHTApHBIN AIEKTPUUECKUN 3apsi.
Ctpoenne aroma. IIpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
ANEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUUYECKOrOo TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas 1enb. Cuma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
o yyactka uenu. [lociemoBarenbHOE W MApAJUIENBHOE  COCIMHEHUE
IIPOBOJHUKOB.

PaGota ® MOMmMHOCTH dIEKTpUYeCKOro Toka. 3akoH J[xoyms—Jlenma.
DNeKTpUYeCKue e U NOTpeOUTeNn INEKTPUYECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHWTHL.  B3auMoOJencTBHE  NOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosne. MarHutHoe noJie 3eMJIM U €r0 3HAaYEHHE I )KU3HU Ha 3eMUle.
OmbiT  Opcrena. MarHuTHoe TONE€  JJIEKTPUYECKOro Toka. lIpumMenenue
3JIEKTPOMAarHUTOB B TEXHHKE. /[€MICTBHE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE JJIEKTPOJABUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.



Omnertel @apanes. SABnenue anekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CrnocoOb1 IIOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHLIMK Ha BO3OOHOBISIEMBIX UCTOYHHUKAX SHEPTUH.

Jemoncmpayuu.
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25.

DIIeKTpU3alus Te.

JIBa poja AJIEKTPUUYECKUX 3apSA0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEl.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTuyecKast NHIYKIIMS.

3aKOH COXpPaHEHMS AIEKTPUUYECKHUX 3aps0B.
[IpoBOAHUKH U TUDIIEKTPHUKH.

MonennpoBaHue CUIOBBIX JJUHAN dJIEKTPUYECKOTO MOJIS.
M cTOYHMKN OCTOSHHOTO TOKA.

JIelcTBUSA DIIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B )KUIKOCTH.

. ['a30BbIi1 pa3ps.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 37eKTPUIECKOTO HAPSKEHHUS BOJIbTMETPOM.

. PeocTaT 1 Mara3uH COpOTUBIICHUH.

. B3aumoielicTBHEe NOCTOSSHHBIX MAarHuTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3ICJICHUS TTOJII0COB MarHuTa.
. MonennpoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.

. JIeicTBME€ MarHUTHOIO TOJIA Ha MPOBOAHUK C TOKOM.

. DNEKTPOJBUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

. OnwiTel Dapanes.

. 3aBUCHMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH

BO3HUKHOBEHHUS.
DJIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.
OnpITel MO0  HAOMIOACHHUIO DJICKTPU3AIMU  TEJI HWHIAYKIUEH | TpH

1.

COIMPUKOCHOBCHHM.

€ro

HCCHCI{OB&HI/IC I[CflCTBH?I QICKTPUYICCKOIO II0JI1 Ha IIPOBOJHHKH H

TADJICKTPUKH.
Coopka 1 nmpoBepka padOThI ANEKTPUIECKON IEMU MOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenne u perynupoBaHue HANPSKEHUS.



6. HccienoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OneIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIIEHUS] NPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAW THONEPEYHOIO
CEYEeHUs U MaTepHaa.

8. llpoBepka mnpaBuia CIOXKEHHsS HANPSHKEHUM TPU  IOCIENOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna sl CHJIBI TOKAa MPH MApaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

10. Onpesienienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEIAEMOM Ha
pe3ucTope.

12. UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 JaMIIOYKy, OT
HaIpsKEHUs Ha HEH.

13. Onpenenenue KII/] HarpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHUTHOIO IIOJIA  IIOCTOSIHHBIX ~ MarHUTOB IIPU  HX
00BETMHEHUU U pa3/IeJICHUN.

16. MccnenoBanue NENCTBUS dJIEKTPUUIECKOrO TOKA HA MATHATHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOLUIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CWIbl TOKA W HallpaBJICHUS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1efcTBUsI MarHUTHOIO ITOJIsSI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHue padoThl 3JE€KTPOABUTATENS.

20. Usmepenune KII/I 351eKTpoIBUTaTEIbHON YCTAHOBKH.

21. ONBITBI O HCCIEJOBAHUIO SIBICHUS JSJIEKTPOMATHUTHON WHIYKLUU:
UCCJIEOBAaHNE HW3MECHEHUN 3HAYCHHs W HANpPABICHUsS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3nen 8. Mexannveckue siBJIeHHUs.

Mexanuyeckoe JBuXeHHEe. MarepuanbHas Touka. CuctemMa OTCUéTa.
OTHOCHUTEIPHOCTh MEXaHMYECKOrO0 JBHIKCHHUA. PaBHOMEpHOE NPsSMOJUHEHHOE
nBkeHrue. HepaBHOMepHOe mpsiMOJIMHEHOE ABMKeHHE. CpeHsass U MTHOBEHHAs

CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHUH.
VYckopenue. PaBHOyckopeHHOe mpsMoiuHenHoe JBukeHue. (CBoOomHOE

nagenue. OneITel [ amuies.
PaBHOMepHOE nBMXKEHHE 1O OKpYXHOCTH. Ilepmoa m vactoTa oOpalleHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCcTpeMHUTETBHOE YCKOPEHHUE.



ITepseiit 3axkoH Herotona. Bropoit 3akoH HeroroHa. Tperuit 3akoH HproTroHa.
[TpyuHIMI CyNIepnO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: CHIIa TPEHUS CKOJbKEHUS, CUila
TPEHUS MOKOs, IPYTrUe BUAbI TPEHUS.

Cuna TSXECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOIO
naneHus. JBmwxkenue mianer BOKpyr Comnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHONW OChIO BpalleHus. MOMEHT cuibl. LIeHTp TskeCcTH.

Nmnynec Tena. M3meHnenue ummynbsca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEaKTUBHOE IBMKEHUE.

Mexanudeckass paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YHPYrOCTH,
tpeuusi. CBsi3b dHEPruu U padboThl. [loTeHIManbHas SHEPTUsl Tela, MOAHSATOrO HaJl
NOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3HEprust ckaTou NnpykuHbl. Kunetnueckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPI'UH.

Jemoncmpayuu.
1. HaGmronenune MeXaHWYECKOTO ABUKEHHS TeJla OTHOCUTEIHHO Pa3HBIX Tell
OTCYETA.

2. CpaBHEHHME MyTE€l W TPACKTOPUN [BWKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

HaGmronenue nBrkeHHs Tea Mo OKPY>KHOCTH.
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HaGmronenre MexaHnueCcKUX SBICHUIM, TPOUCXOASIINUX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBMYKCHUU
OTHOCUTEIHHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHUs Tejla OT MAacChl Tella U JEUCTBYIOIIEH Ha HEro
CUJIBI.
8. HaOmronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEJI.
N3Mmenenune Beca Tenia npu yCKOPEHHOM JIBHKCHUMU.
10. [lepenaya nmnyibca npu B3aMMOAEHUCTBUAU TE.
11. [IpeobpazoBanus SHEPTUN TTPU B3aUMOICHCTBUN TE.
12. CoxpaHeHHEe UMITyJIbca IPU HEYPYTOM B3aUMOJECHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUHU.
14. HaOnroieHne peakTUBHOTO JBUXKEHUSL.
15. CoxpaHEHHE MEXaHUYECKOM SHEPIUU MPU CBOOOTHOM MaICHUHU.
16. CoxpaHEeHHE MEXaHUYECKOW YHEPIUU NPH ABUKECHUU TeJIa IO ACUCTBUEM
MPYKUHBL.



Jlabopamophuie padomot u onvimot.

1. KoncTpyupoBaHue TpakTa IJisi pa3roHa W JallbHEUINIETO PaBHOMEPHOTO
JBIDKCHUSI IIAPUKA WUJTU TEJICXKKU.

2. OmnpeneneHre cpelHEeW CKOPOCTH CKOJBXKEHUS Opycka WIM JBHKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEeHHUs Tejla TPU PaBHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIXKCHUHU 0€3
HAYaJIbHOM CKOPOCTH TYTH OTHOCSITCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

6. MccienoBanue 3aBUCUMOCTH CHJIBI TPEHUsI CKOJIBKEHHS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodphuIMeHTa TPEHUS CKOJTBXKEHUS.

8. OmnpeneneHue )kECTKOCTU NPY>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBIXKEHUM Teja
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpesienieHde  paboOThl  CUJIBI  YIIPYTOCTH TMpU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YSHEPTHUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJIHBI.

Konebarensnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTtuyecKkuil U NMpYyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJIEOATEITHHOM JIBUYKEHUU.

3aryxaromue ~ koneOanus.  BolHyknennele — koieOanums.  PezoHanc.
Mexanuyeckue BoJIHBL. (CBOMCTBa MeXaHMYeCcKUX BOJH. [IpojonbHble W
NoMNepeuHble  BOJHBI. JlnMHA BOJNHBI M CKOPOCTh €€ pacnpoCTPaHEHHS.
MexaHnuecKue BOJIHBI B TBEPAOM Tell€, CECMUYECKHUE BOJIHBI.

3Byk. ['poMkocTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk u
yIIbTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenne koseOaHWii Ted IION HAEUCTBUEM CHJIIBI TSDKECTA W CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
Habnronenue BeIHYIEHHBIX KOJICOAHUM M pe30HAHCA.
PacnpocTpanenne npoosibHbIX U MMONEPEYHBIX BOJIH (Ha MOJAEIH).
HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI pPE30HAHC.
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Jlabopamophuie padomot u onvimot.
1. OmpeneneHre 4YacTOThl M Mepuoja KoieOaHWd MaTeMaTUYeCKOIo
MasiTHUKA.
2. OmpezeneHue 4acTOThI U Mepruoa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepgoBanue 3aBUCUMOCTH NEpHOJa KOieOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpHOJIa KojieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH MepHoJa KojeOaHuil rpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.
6. OmbIThl, JIEMOHCTPUPYIOUIME  3aBUCUMOCTh  Iepuojaa  KoyieOaHui
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepeHue ycKopeHusi CBOOOIHOTO MaeHUSI.
Pa3zpnen 10. Di1eKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONeKTpOMarHuTHOe  Tojie.  DJeKTpoMarHuTHble  BoiHbL.  CBoMcTBa
ANEKTpOMarHuTHBIX BOJH. [llkanma anexkTpoMarHUTHBIX BOJH. Vcmonp3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETa.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomot u onvimot.
1. M3yyeHme CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBEHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE

pactpocTtpanenue cBera. 3atMenust Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBeTa. lcnonp30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUsS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox mydedt B numH3e. OnTuyeckas cuctema ¢oToamnmapara,
MHKPOCKOIIA M Tejieckoma. [ma3 kak onruueckass cuctema. biam3opykoCcTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CnoxeHue
CIIEKTpaJbHBIX IBETOB. J(ucmepcus cBeTa.

Jemoncmpauuu.

1. IlpAmonumHENHOE pacpOCTPAaHEHUE CBETA.



OtpaxeHue cpera.

[Tonyuyenue n3o00paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

Onrtryeckuil CBETOBO/I.

Xop nydelt B coOuparoiieit JnH3e.

XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[Honyyenue nzo0paxeHni ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpOCKONA U TEJIECKOIIA.
10. Mojenb riasa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.

L o N o ok W N

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBMCHUMOCTH yrila OTPAa)XE€HHMSI CBETOBOTO Jiyya OT yIJia

naJICHUsI.
2. M3ydeHue xapakTepUCTUK U300paXKEHUS MPEIMETa B TIIOCKOM 3€pKaie.
3. HccnenoBaHue 3aBUCMMOCTH yTiia MPEIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJ€HUs Ha TPAHULIE «BO31YX—CTEKIIO».
[Tony4yenue n3o0paxeHuit ¢ TOMOIILI0 COOUPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUAA U ONTHYECKON CHIIbI coOMparomien
JUH3BI.

6. OIBITHI IO PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBI IO BOCHPUATHIO IIBETA MPEAMETOB NPHU UX HAOIIOJIEHUU 4epe3
IIBETOBBIC (DHIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Onwitel Pe3epdopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u noroiieHne ceeta atomoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eta- u ramma-usnydenus. CTpoeHrne aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HM3zorombel.  PagmoakTuBHBIE
npespaienus. llepuon nmonypacnana aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b mMacchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CoJiHIIa U 3BE3]T.

Snepnas sHepreruka. JIeMCTBUS pPagWOAKTHUBHBIX M3JYYCHUW Ha KUBBIE
OpraHu3MBl.

Jemoncmpauuu.

1. CHexTphl U3JIy4YEeHUS U MOTJIOUICHHUS.

2. CnoexkTpsl pa3IM4YHbIX ra30B.

3. Cnektp BoaopoJa.

4. HabGnronenue TpekoB B kamepe BunibcoHa.



5. Pabota cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

6. Peructpaums uzinydeHus NpupoOIHbIX MUHEPAIOB U MPOJYKTOB.

Jlabopamophuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JTUHEHYATHIX CIEKTPOB U3ITYyUYEHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYIb.

[ToBTOpUTENHEHO--00001IAIONINI MOAYIb IPEIHA3HAUEH JIsl CUCTEMAaTHU3alluH
U 0000IIeHHs]  NPEIMETHOTO  COJAEpX aHUs U ONbITa  JIEITEIbHOCTH,
NpUOOPETEHHOTO MPHU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKkKe NI TIOJITOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (Qu3MKe s 00y4arouumxcs,
BBIOpPABIIMX 3TOT yUYEOHBIN MPEAMET.

[Ipu u3ydeHHM AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESTEeNHHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYUBAETCS TOCTHXKEHHE MPEIMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  Pe3yJlbTaToB  OOydeHus, QpopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTb: OCBOCHHE HAY4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MpPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
ABJICHHs, IPUMEHAS IIOJIyYCHHBIE 3HAHWSA, peEIlaTh 3a7a4d, B TOM 4YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO AECATEIBHOCTHBIN XapakTep JaHHOIO pasjena peaau3yeTcs
3a Ccu€T TOro, 4YTO OOyYalouluecs BBINOJHAIOT 3aJaHusd, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN PACIIO3HABaTh U HAYYHO OOBICHSITH
(u3nyeckue sIBICHUS B OKpYXKarollel MPUPOIe U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METOJbI UCCIEAOBAHNUS (U3NUECKUX SBJICHUH, B TOM
quCIIe U1l IPOBEPKU FMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHHUIl COBpEMEHHBIX
TEXHOJIOTUI, HallpUMep, MPAKTUYECKOr0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA NPEBPAILEHUS U COXPAHEHHS BCEX M3BECTHBIX BHUIOB
SHEPIHUU.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6moreka [IOK
1.1 () - 2
M3Hia - Hayka o fipupose https://m.eds00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTE€CTBEHHOHAYYHBIN METOJ O3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
29 JIBmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edsoo0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmiorexa OK
https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK
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https://m.edso0.ru/7f416194

bubmmoreka [{OK

. .B 14 2
33 Crna. Bt can https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.edso00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12
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8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble AiBJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHC I CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SILTOBHE HpOLeceht https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN TEKTPUUYECKUN TOK 20 1 7 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 6) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B 5 20 1 3
SauMOJIeHeTRIe Tei https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHEI COXpaHe 10 3
KOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6 OK
2.1 Mexann4deckue KojeOaHus 7 3 nomotera I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndeckue BOJIHBIL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHSA
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK
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bu6mmoreka [{OK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A 41 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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