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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne ¢u3mkum Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS HaIpaBJICHO
Ha JOCTIKCHHWE JUYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTCIBHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3yuenus (UMK Ha YpOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS
y obyyaromierocs 0y 1yT copMUPOBAHBI CIAEAYIONINE TUIHOCTHBIE PE3yJIbTaThl B HACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMUS:

MPOSIBIICHNE MHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON
duznyecKoil HayKu;

[ICHHOCTHOE OTHOIIEHHE K IOCTHKECHUSIM POCCUUCKUX YIEHBIX-(DU3HUKOB;

2) rPasKAaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

TFOTOBHOCTh K AKTMBHOMY Yy4YaCTHIO B OOCYXIEHUM OOLIECTBEHHO-3HAYMMBIX
U JTUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUMN
bu3uKy;

OCO3HAaHHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX IPHUHIIMIIOB B ACSTEIBHOCTU YUEHOTO;

3) 3CTeTHYECKOT0 BOCIIUTAHMS
BOCHPHUATHE JCTETHUYCCKMX KauyeCcTB (U3MYECKOH Hayku: e€ TapMOHUYHOTO
MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHUSI:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BAXKHENIIEH COCTABIIAIOIIEH KYJIbTYPHI;

pa3BUTHE Hay4yHOM JIF0OO3HATENBHOCTH, HWHTEpEca K HCCIEIOBATEIbCKON
JEATEIbHOCTH;

5) hopMupoBaHUs KYJIbTYPbI 310POBbsI H SMOIHOHAJIBHOIO 0J1ATONIOTYYHS:
OCO3HaHME LIEHHOCTHM Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBHJI 0€30MacHOr0O MOBEIECHUS HAa TPAHCIOPTE,
Ha JI0porax, ¢ 3JIEKTPUYECKUM U TEILIOBBIM 000pYAOBAaHUEM B IOMALITHUX YCIOBHSIX;
c(hOopMUPOBAHHOCTh HaBblKa pedieKCUU, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U
TaKOT0 e MpaBa y APyroro 4eJIoBeKa;

6) TPY10BOT0 BOCTIMTAHUS:

aKTHBHOE YydyacTHE B PEIICHWHM MPAKTHYECKUX 3a1ad (B paMKax CEMBH,
00pa3oBaTe/IbHON OpraHu3alld, TOpOJa, Kpas) TEXHOJOTHYECKOW W COIUAILHOM
HAIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCII€ U PU3NUYECKUX 3HAHUIA,

HUHTEPEC K MPAKTHISCKOMY M3YUYCHHIO PO ECCHii, CBSI3aHHBIX ¢ (DU3HMKOM;



7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

OpHEHTaIlMs Ha NMpUMEHeHre (U3NYECKUX 3HAHWUU IS pelieHus 3a1a4d B 00JacTu
OKPY KaroUen Cpeibl, INITAHUPOBAHUS TOCTYIIKOB M OLIEHKU MX BO3MOXHBIX TTOCIEACTBUI
JUISL OKPYIKAIOILIEN CPebI;

OCO3HaHMeE TII00ATIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOIIEM U ITyTel UX pelieHus;

8) amanTanuu K M3MEHSIIOIMMCS YCJIOBUSAM COIMATBLHON M MPUPOIHOI Cpeabl:

NOTPEOHOCTh BO B3aMMOJEHCTBUM TPU BBIIOJHEHUH HMCCIEIOBAHUN U MPOEKTOB
(u3HYECKON HaNPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

MOBBIILIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTD;

NOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHuCIie (POPMYJIUPOBATh UJEH,
HOHATHUSA, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SABJICHUSX;

OCO3HaHuE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEW B 00jacTu
busuku;

IUIAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHHWU HOBBIX (PU3NYECKUX 3HAHUU;

CTpPEMJICHUE aHAIM3UPOBATh U BBISIBIISTH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUN;

OLICHKA CBOMX JIEUCTBHI C YUETOM BIMSHUS Ha OKPYIKAIOIIYIO CPEly, BO3MOKHBIX
ri100aJIbHBIX ITOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBO€HHs mporpammbl 10 (PU3MKE HA YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanust y  oOywatoumierocs  OyayT  chOpPMHpPOBaHbl  METAalpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE IIO3HABATEIbHBIC YHUBEpCAIbHbIC YyueOHBIC EHCTBUS,
KOMMYHHUKAaTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PETYISITUBHBIC YHUBEPCATBHBIC
y4eOHbIC JICUCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIEe JeHCTBUS
ba3oBbie JloruuyecKue 1ecCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCHU(UKAIIUNA, OCHOBAHUS
JUTsl 000OLIEHUS U CPaBHEHMS;

BBISIBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEUHUSI B pacCMaTPUBAEMbIX (haKTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCSAIIUXCS K (DU3UYECKUM SIBJIICHUSIM;

BBISBJISITH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3M MPU U3YUYSHUH (DU3NUYSCKUX SBICHUN U
MPOIIECCOB, JEIaTh BBIBOJBI C MCIOJIB30BAHUEM JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOUE€HHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3MYECKUX BEITUYNH;

CaMOCTOSITeJTLHO BBIOMpaTh CIIOCOO pemreHus ydyeOHOM (u3nyeckor 3amadu
(cpaBHEHHE HECKOJILKUX BAPUAHTOB PEIICHUs], BRLIOOP HAan0o0JIee MOIXOISIIETO C YUETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUER).



Ba3oBble ucciienoBaTe/ibcKue JAelCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCJIEAOBATEIbCKUN HWHCTPYMEHT IIO3HAHWSI,

POBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKHI  DKCIIEpUMEHT, HeOOJbIIoe HCcleaoBaHue (U3UYSCKOTO  SIBJICHUS,

OILIEHUBAaTh HA MPUMEHUMOCTb M JIOCTOBEPHOCTH WH(OPMAITHIO, ITOTyICHHYIO B X0J1€
WCCJICIOBAHMSI MJTH DKCIIEPUMEHTA,;

CaMOCTOATENTHLHO (OPMYIHPOBATH OOOOIICHUS ¥ BBIBOJBI IO pe3yJbTaTam
pOBEAEHHOTO HAOIOICHUS, OBITA, UCCIICIOBAHHS,

IIPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PU3UYECKUX MPOIIECCOB,
a TakKe BBIIBUTATh NPEANOJOKEHHS OO0 WX pa3BUTUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

PabGora ¢ undpopmanueii:

OPUMEHATh Pa3iu4Hble METOJbl, WHCTPYMEHTBI M 3ampOChl TIPHU IOUCKE
1 0TOope MHPOPMALMK WM JAHHBIX C YYETOM NPEMIOKEHHOW yueOHOU (pusmueckoit
3aJauu;

aHaAIM3UpPOBaTh, CHUCTEMATH3UPOBATh U  HHTEPIPETUPOBATh  HUH(OpPMALHIO
pa3IMYHBIX BUAOB U (OPM IMpeICTaBICHHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MHpeCTaBlIeHUss HHPOPMAIUKU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4yd HECIIOKHBIMH CXEMaMH, JHarpaMMaMi, HWHOMN
rpaduKoi U ©X KOMOMHAIIUSIMHU.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBUS:

B XO0/€ OOCYXICHHS Y4eOHOro MaTepuayia, pe3yibTaToB JIA0OPATOPHBIX pPadboOT
U TMPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl ¥ BBICKA3bIBATh
WJCH, HAallCJICHHBIC Ha peIICHWE 3aJauyd W TOoJJICp)KaHUE OJarokeraTeIbHOCTH
OOIICHUS,

COIIOCTABIIATh CBOW CYXKIEHHUS C CYXKICHUSMHU JPYTrMX YYacTHHUKOB JHajora,
OOHaApYXUBATh PA3INIME U CXOJCTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHbMCHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATh PE3YIbTaThl BBIMIOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCcrIepuMeHTa, UCCIEA0BaHUs, IPOEKTA).

MIOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHINBUIYITBHON paOOTHI
NIPH PEIICHUN KOHKPETHON (hPU3HUECKOM MPOOIEMBI;

NPUHAMATh €M COBMECTHOHN IEATEIILHOCTH, OPTaHW30BBIBATH JCHCTBHS MO €&
JTOCTIKECHHUIO: PACIIPEACNIATh POJIH, 00CYX IaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsT KAYECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYSI CBOU JIEHCTBUS C APYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAaueCTBO CBOEro0 BKJIaJAa B OOMUN MPOMYKT IO KPUTEPHSIM,
CaMOCTOSITEITLHO C(HOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHUMOCHCTBHSI.



PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

BBISBJISITh TIPOOJIEMbl B JKU3HEHHBIX M YUYEOHBIX CHUTYyallUsX, TPeOyIOImMX
JUTSI petieHust (PU3NYeCKUX 3HAHUM;

OpPUEHTUPOBATHCA B PA3TUYHBIX MOAXOAAX MPUHATHS PEUICHUN (MHAUBUYAIbHOE,
MPUHATHE PELICHUSI B TPYIIIE, IPUHITUE PEIICHUN TPYIIION);

CaMOCTOATEIFHO COCTABJIATh AITOPUTM perieHus] GU3UIECKON 3a7aduul WK TUIaHa
UCCIIEJIOBAHUSI C YYE€TOM MMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh IpejiaraeMble BApUAHTHI PELICHUI;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMy U MpeJiarath IiaH €€ U3MEHEHHUS;

OOBSCHATh TPUYUHBI JOCTIKCHHS (HEAOCTHIKEHUS) PE3yIbTaTOB JESATEIHHOCTH,
JaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JICITEIBHOCTh (B TOM YHCIE€ B XOJ| BBIIOJIHEHUS
(Gu3MUECKOr0 HCCIEOBAaHUSl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHHBIIINXCS CUTYaIlUi, YCTAHOBIEHHBIX OMMMUOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJEe CIOpa WJIA JUCKYCCUH
Ha HAy4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JAPYToro.

Npu3HaBaTh CBOE MPAaBO HA OMMOKY MPU pelIeHUH (U3NUECKUX 3a]ad WU
B YTBEPKJICHHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyueHuss B 7 KJjacce ImpeIMETHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHUI:

WCIIONIb30BaTh TOHATHS: (U3NYECKUE W XHUMUYECKUE SIBICHUS, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIeb, TMIOTE3a, €AMHUIBI (PU3UUYECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHble COCTOSHUSI BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3zHOE), MEXaHHYECKOe
IBWKCHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpus,
paBHOZeHCTByIOIass cwi, jaedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIIMECS COCYABL;

paznuuath sABIeHUS (auddy3us, TEIIOBOe JBMKEHHE YacTUI[ BEIIECTBA,
paBHOMEPHOE JIBIKEHUE, HEPAaBHOMEPHOE JBIDKEHUE, WHEPIIHS, B3aUMOJCHUCTBUE TeT,
paBHOBecHE TBEPABIX TN C 3aKpEIUIEHHOW OChIO BpalleHMA, Mepefada JaBICHHS
TBEPABIMU TEIAMHM, >KUIKOCTSIMH W Trazamu, arMochepHOe NaBJiCHHE, IJIaBaHUE TeT,
MpEeBpaIICHHs] MEXaHUYECKOW SHEPTUr) MO OMHCAHUI0O WX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacrmo3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3UUYECKUX SBICHUM B OKpPYXAIOIIEM
MUPE, B TOM YUCIIe PU3NIECKHUE SIBICHUS B IPUPOE: IPUMEPHI IBIKEHUS C Pa3IMUYHBIMU



CKOPOCTSIMA B JKMBOW U HEXMBOM NPUPOJE, NACHUCTBUE CWIbl TPEHUS B MPUPOLE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro AaBJICHHMS HAa KUBOM OpraHusM, IUIaBaHHE PHIO,
pBIYard B TEJE YeNOBEKa, MPU ATOM NEPEBOAUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3UUECKUX SIBJICHUI;

ONHUCHIBaTh M3yYEHHbIE CBOWCTBA Tel M (U3NYECKUE SIBJICHUS, HCIOJIb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, MMyTh, CKOPOCTH,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSYKECTH, BEC TeEJla, CUJla TPEHHUs, JABIICHUE
(TBEpOTO TeEna, KUIAKOCTH, rasa), BbITAJIKMBAIOL[as CHUJIa, MEXaHW4yeckas padora,
MOIIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KO3()(PUIMEHT TMOJE3HOr0 JAeUCTBUS
MEXaHU3MOB, KMHETHYECKAasl W NOTEHLIMAJIbHASI SHEPIHsl), IPU ONUCAHUU NPAaBUIBHO
TPaKTOBATh (PM3UUYECKUN CMBICI UCTIOIB3YEMBIX BETMYHMH, X 0003HAUYCHUS U CAMHHIIBI
(bu3MUEeCKUX BEIUYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3HUUYECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaQUKU H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEJIUMYUH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHSI W MPOIECCHI, HCIOJIb3Ys
npaBuUiia CIOXKEHUsSI CUJl (BIOJIb OJTHOM TpsiMOii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbruara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpPaHEHUsI MEXAaHWYECKOM HHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MPOLECChl M CBOMCTBA TN, B TOM 4YHCIE U
B KOHTEKCTE CHUTYyallMidl IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBISABITH
NPUYUHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHWE M3 1-2 JIOrMYEeCKUX IIaroB
¢ onopoil Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3UUECKUX SBJICHUM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1-2 neicTBHs, MCNONB3Yysl 3aKOHBI U (POPMYJIBL,
CBSA3BIBAOLIME (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33J1a4H 3alIUChIBAaTh
KpaTKO€ YCIOBUE, MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYJIbl U TPOBOJIUTH
pacy€Thbl, HAXOAUTh CIIPABOYHBIE TAHHbIE, HEOOXOIUMBIE JUIsl PELLICHUS 3a]1a4, OLIEHUBATh
PEATMCTUYHOCTh NOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIN (U3HUECKUX
METOJOB, B OIKMCAaHWUU HCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE MPEIAIOIOKECHHE
(runoresy), pa3Iu4aTh U UHTEPIIPETUPOBATH OTYUEHHBINH pe3yIbTaT, HAXOIUTh OIIUOKU
B XOJI€ OIIBITA, JAEJAaTh BBIBOJBI IO €r0 pe3yJbTaTaM;

MPOBOAMTD OIBITH MO0 HAOTIOACHUIO (PU3MUYECKUX SBICHUM WM (PU3NIECKUX
CBOMCTB TeN: (OPMYJIMPOBATH MIPOBEPSEMBIE MPEIIOJIOKEHNS, COOUPATh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pyAOBaHMs, 3alIMChIBATh X0/ ONbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MacChl Tesa, 00bEMa, CUIIbI
U TeMIIepaTyphl C UCMOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MpUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOW BEIUYHUHBI OT JPYTou
C UCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBHUKYILETOCS



TeNa OT BPEMEHU JBMKCHHsI Tela, CUJIbl TPEHUS CKOJNBKEHHUS OT Beca Tella, KauyecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHUJIbI TPEHUS OT IUIOLIATU
COTIPUKOCHOBEHHMSI TEJ, CHJIbl YNPYTOCTH OT yJIMHEHUS TPYKUHBI, BHITATKUBAIOICH
CWIbl OT 00bEMa MOTpYyKEHHOW YacTU Tejla M OT IUIOTHOCTH KUAKOCTH, €&
HE3aBUCUMOCTH OT INIOTHOCTH TeJla, OT INTyOHHBI, Ha KOTOPYIO IOIPY>KEHO TEJIO, yCIOBUMA
TUTaBaHMsSI TEJl, YCIOBHI paBHOBECHs pbluara M OJOKOB, y4acTBOBaTh B IUIAHHPOBAHHUH
y4eOHOTO HCCIIeIOBaHUsl, COOMpPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUs, CIIEIys
NpeIJIOKEHHOMY IJIaHy, (HUKCHUpOBAaTh pE3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nYecCKuX BEIWYMH B BUJEC MPEIOKCHHBIX TaONHWIl U TpaduKOB, AENATh BBIBOJBI
0 pe3yJibTaTaM MCCIIe0BaHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKHX BEJIMYMH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTH U TBEPAOrOo Tejla, CHUJla TPEHUS CKOJBXKEHHs, JaBJIiEHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHJIa, IEHCTBYIOIAs Ha TOTPYKEHHOE B KHUAKOCTh TEN0, KOOPPHUITHESHT
MI0JIE3HOT'O JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIETys MPEAJIOKEHHON UHCTPYKIIMU: TIPU
BBITIOJTHEHUH HM3MEPEHUH COOMpaTh HKCMEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIISTH
3HaYEHHE UCKOMOM BEJTUYHHBL;

cCOOIOaTh TpaBWiia TEXHUKH OE30MacHOCTH TpH pabore ¢ J1abopaTopHBIM
000opyI0BaHUEM;

yKa3bIBaTh TMPUHLMUIIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOMIAIOIINECS COCYAbl, 0apOMETp, pbluar, MOJBMKHBIA U
HEMOBM)XHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;

XapaKTEpHU30BaTh TPHUHITUILI JEHCTBUS HM3YyYCHHBIX MPUOOPOB W TEXHUYCCKHUX
YCTPOMCTB € OMOpOM Ha WX omucaHus (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THJIPABIMYECKUN Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), WCIONIb3YS 3HAHHUA O CBOWCTBAX (PU3WYECKUX SIBICHUN M HEOOXOAUMBIE
¢duznyeckue 3aKOHbl 1 3aKOHOMEPHOCTH;

OPUBOJUTH HPUMEPHI (HAXOAUTh HHPOPMALMIO O IPHUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHWWA B TOBCEIHEBHOW JKU3HU [UJIsi OOECTeUeHMs
O0e3omacHOCTH Tpu OOpalieHUH C NpudoOpaMM M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHUS 3I0POBbS M COOIIOICHHSI HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPY KarOIIEH
cpene;

OCYIIECTBIISITH OTOOP HCTOYHUKOB WH(pOpManuu B VHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCSI 3HAHUH U TTyTEM CPaBHEHHUS
Pa3ITUYHBIX MCTOYHUKOB BBIACIATH MHPOPMAIIUIO, KOTOpask SABJISETCS MPOTUBOPEUUBON
WJIA MOKET OBITh HEJTOCTOBEPHOI;

UCIIOJIb30BaTh TMPU BBINOJHEHUU Y4YeOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
AuTepaTypy (U3MUECKOTO COACpX aHHs, CIPAaBOYHBIE MaTepUalbl, PECYpPChl CETH
Wutepuer, Bnaaerb mnpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaMu U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIEHHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(OpMaIuK (HU3NIECKOTO COACPKaHMs, B TOM YHCIIE MyOJIUIHO



JieNaTh KpaTKue COOOIIEHHUsI O pe3ysibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIIEeIOBaHUM,
IPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3YUYEHHBIM MOHATUIHBIM anmapar Kypca (U3UKH,
CONPOBOKJIAaTh BBICTYIUICHUE MPE3CHTALNEN;

IIPH BBIIOJIHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUI paclpeaesaTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUHM C IIOCTABJIECHHBIMH 33/1a4aMHU, CICAUTD 32 BBIITOJTHEHNEM I1JIaHA
JCHCTBUM, aJleKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaA B JESITENBHOCTh TPYIIIHI,
BBICTPAaNBATh KOMMYHHUKAaTUBHOE B3aUMOICUCTBUE, YUUTHIBAs MHEHUE OKPYIKAIOIIUX.

K koniy oOyuenuss B 8 kJiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUI:

MCII0JIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE ABUKEHHE aTOMOB U

MOJIEKYJI, arperaTHhIe COCTOSIHHSI BEIIECTBA, KPUCTAJUTMYECKUE U aMOpQHBIE Tea,
HACBIIIEHHBIN YU HEHACBILIEHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIIEPATypa, BHYTPEHHSS
DHEPrus, TEIUIOBOW JBHUIATENb, JIEMEHTAPHBIA AIEKTPUUYECKUM 3apsill, JIEKTPUUECKOE
1oJie, MPOBOJHUKH U AUAIICKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;

pasnyath sIBJIEHUS (TEIMIOBOE PACUIMPEHUE U CKAaTHE, TEIIONepeaya, TEMIoBOe
paBHOBECHE, CMauyMBaHHWE, KaNWUISPHBIE SBJICHUSA, WCIApPEHHE, KOHAECHCALUS,
IJ1aBJIEHUE, KpUCTAJLITU3aIus (oTBepaeBaHue), KUIIEHUE, TeIIonepe1ada
(TEemIOMpOBOHOCTh, KOHBEKIUS, U3IyUCHHE), SJIEKTPU3ALMUS TeJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKAHUE, B3AUMOJICUCTBUE
MarHuTOB, AEHCTBHE MAarHUTHOTO MOJS HAa MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) 10 ONUCAHMI0 HX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX TAaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YYEHHBIX (PU3MUECKUX SIBICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM 4ucjie (pu3nuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KalWJUISIPHBIE SIBJICHUST B MPUPOJEC, KPUCTAUIBI B mpuponae, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKUE ABJICHUS B aTMOc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiiu, Ipeid MmoarcoB, pojib MArHUTHOTO MOJIS JIJIS )KU3HU Ha 3eMJie, NOJIIPHOE
CUSHHME, TPU OSTOM TNEPEBOJAUTH MNPAKTUUYECKYH0 3ajJadyy B Yy4eOHYIO0, BBIIECIATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (DU3UUYECKUX SIBICHUN;

OMUCHIBATh M3YYEHHbIE CBONCTBA Ten U (U3UUYECKUE SIBJICHUS, HCIOIb3YS
dbu3uYecKre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI,
yAenbHasA TEIIOEMKOCTh BEILECTBA, YAENbHASA TEIUIOTA IUJIABJICHHUS, yAEJbHAs TEIUIOTA
napooOpa3oBaHusl, yjAelbHas TEIJIOTAa CropaHusl TOIUIMBA, KOA((HUIMEHT MOJE3HOro
JNEUCTBUSI TEIUIOBOM MAIIWMHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3/yXa, JJICKTPUYECKHM
3apsiz, CUJIAa TOKA, DJIEKTPUYECKOE HANPSHKEHUE, COPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
COTPOTHUBJICHUE BEIIECTBA, pa00OTa M MOITHOCTH YJIEKTPUIECKOTO TOKA), IPH OMUCAHUN
MPaBUJILHO TPAKTOBaTh (M3MUECKUN CMBICT HCIOJIB3YEMbBIX BEIWYUH, 0003HAUCHUS H
eAVHUIBI  (U3UYECKUX BEJIMYWH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTUMH BEIMYWHAMHU, CTPOUTH TpadUKH H3YUEHHBIX
3aBUCUMOCTEN (PM3NYECKUX BEIINYUH,;



XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHS U MPOLECCHI, MCIOJb3YS
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHHUs BEIECTBA,
IPUHIUI CYNEPIO3ULMH 0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3aps/a,
3akoH OMa ns yyacTka nenu, 3akoH Jlxoyns—JleHua, 3aKOH COXpaHEHHs! SHEPTHH,
IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIUCHIBATh €T0 MATEMATUYECKOE

BBIPAXKCHUE;
OOBSCHATH (PU3MUECKHE MPOILECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalUld  IPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYUHHO-

CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAaroB ¢ onopout Ha 1-2
U3yYEeHHBIX  CBOMCTBa  (U3MYECKUX  SIBICHUN, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacuéTHele 3amayu B 2—3 JACUCTBUS, UCIONB3YS 3aKOHBI M (OPMYJIBI,
CBA3BIBAIOLIME (PU3NUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4M 3aIIMChIBAaTh
KpaTKOE€ YCJIOBHME, BBISBJISATH HEJOCTATOK JAHHBIX JUIsl PEIICHUs 3aJauyd, BhIOUpATh
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE [Tl €€ PEIIeHHs, TPOBOJUTH PACUEThl U CPABHUBATD
MOJIy4eHHOE 3HaueHue (PU3MYECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOILIU (PUINYECKUX
METO/IOB,  HWCIOJb3yS  OMNHCAaHUE  MCCIENOBAaHUSA,  BBIICIATH  MHPOBEPSEMOE
MIPEAIOJIOKEHNE, OLECHUBATh IPABWIBHOCTh NOPSAKA MPOBEICHHUS HCCIEAOBAHUS,
JienaTh BbIBO/IBI;

IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBIECHUNH WM (PU3NYECKHUX
CBOMCTB TeN (KaNUWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3]lyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH IMPOLIECCA OCTHIBAHUS U HArPEBaHUS MPU U3IYyYEHHUH OT LBETA
u3nydaome  (MOrjomapiie) MOBEPXHOCTH, CKOPOCTh  HUCHApPEHUs  BOJbI
OT TEMIIepaTypbl KUAKOCTH M IUIOHIAAM €€ TIOBEPXHOCTH, 3JIEKTpU3aluus Tel U
B3aUMOJICUCTBUE AJIEKTPUUECKUX 3apSA0B, B3aUMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yalIN3allisl MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEUCTBUSL MATHUTHOTO TOJIS
Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JEKTPOJABUIATENS
MOCTOSIHHOTO TOKa): (opmynupoBaTh MpOBEpsieMble MPEANOJIOXKEHUs, COOUpaTh
YCTaHOBKY U3 MPEAJI0KEHHOI0 000py10BaHUs, OIMCHIBAThH XO/1 OIbITa U POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSMbIE M3MEPEHUS TEMIEPATYpPbl, OTHOCHUTEIBHOW BJIAXKHOCTH
BO3[lyXa, CWJIbl TOKAa, HANPSDKEHHs C HCIOJIb30BAHUEM AHAJIOTOBBIX IMPUOOPOB U
JaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHMUBATh pPE3yIbTaThl H3MEPEHUN C YU4ETOM
3aJlaHHOM a0COTIOTHOM MOTPENTHOCTH;

MPOBOANTD HCCIEAOBAHNE 3aBUCUIMOCTH OJAHON (PU3MUECKON BETUYHMHBI OT APYTOM
C HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH COIPOTHBIICHHS] IPOBOJHUKA
OT €ro JJIMHBI, IUIOIIA/IA [TONIEPEYHOI0 CEYEHUS U yAEIbHOIO COPOTUBIICHHUS BEIIECTBA
IPOBOJHUKA, CHJIBI TOKA, UAYILIErO Yepe3 MPOBOJHUK, OT HANPSKEHUSI Ha MPOBOJIHUKE,
UCCIIEIOBAHHUE IIOCJEN0BATEIBHOIO W NApaJJIEIbHOIO COEIWHEHUH IPOBOJIHHUKOB):
IUTAaHUPOBATh HCCIIEIOBAaHUE, COOMpATh YCTAHOBKY W BBIMOJHATH MU3MEPEHHUS, CIETYs



NPENJIOKEHHOMY IUIaHy, (DUKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH B BUJIE
TaOJIUL ¥ TpapUKOB, J1€71aTh BHIBOBI 10 PE3YJIbTaTaM HUCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3UUECKUX BETUYMH (YeIbHAs TEIUNIOEMKOCTb
BEIIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAHOBKY, Cleays
NpeI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHUE BEJTMUHMHBI;

coON0IaTh TMpaBW/a TEXHUKH O0€30MacHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HA UX ONHCaHWs (B TOM 4MCIIE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIEpPMETp, BOJBTMETP, CUYETUHUK DIIEKTPUUECKOU
SHEPrUuu, DIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPUOOPHI
(npuMepsbl), SJIEKTPUYECKHE NPEIOXPAHUTENH, JJIEKTPOMATHUT, SJIEKTPOJBUIATEIh
NOCTOSIHHOTO TOKa), MCHOJb3ysd 3HAaHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM U
HEe00XoauMblIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENbHBIE MPUOOPHI
[0 CXEMaM U CXEMaTHUYHbIM PUCYHKAM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTelb BHYTPEHHEIO CTOPaHMsl, JIEKTPOCKOI, PEOCTaT), COCTaBJISATh
CXEMbI 3JIEKTPUYECKUX LIETIeH C IMOCIEN0BATEIbHBIM U TMapaIeIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

NPUBOAUTH TMPUMEPHl (HAXOIUTh HH(MOPMAIMIO O MNpPUMEpax) MPAKTHUECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU i1 oOecreyeHus
0e301acHOCTH NP 00paIlieHUH ¢ TPUOOpaMU U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHHUSI
3JI0POBbS M COOIOICHUSI HOPM 3KOJIOIMUYECKOTO MOBEACHUS B OKPYKAIOIIEH CPEIE;

OCYUIECTBJISATh MOUCK HH(pOpManuu Quiznueckoro conaepxkanHusi B HHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS JOMOJHHUTENbHBIX HCTOYHHKOB
BBIICNIATh MH(OPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM WM MOXKET ObITh
HEJI0OCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUHU Y4YEOHBIX 3aJaHUid  HAyYHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJEp)KaHMsl, CIPABOYHbIE MAaTEpHalIbl, PECYpChl CETH
WNurepHer, BiageTts nOpuéMaMu KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
uH(opMaIK U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHs, 00001mas
UHGOPMAIUIO M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJNEP)KaHWs, B TOM YHCIIE
nyOJMYHO  NPENCTaBIATH  pe3yJbTaThl  MPOEKTHOM  WJIM  UCCIEN0BATEIbCKOU
JEeATENbHOCTH, NP 3TOM IPAMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBINA anmapar
Kypca (pU3HMKH, CONPOBOK/IaTh BHICTYIUICHHE MTPE3CHTALINEH;

IIPY BBINIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUMN (PU3MYECKUX MPOLIECCOB
pacnpenensaTh 0053aHHOCTU B TPyNIE B COOTBETCTBUU C MOCTABICEHHBIMHU 3a/1a4yaMy,
CIIEIUTh 3a BBINOJHEHUWEM IUIAHA JACHCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIAJ B  JACATENBHOCTh  TPYIIbl,  BBICTPAUBAaTh
KOMMYHUKATHBHOE B3aUMO/IEHCTBUE, MPOSBIIS FTOTOBHOCTh pa3peliaTh KOH(IUKTHI.



K koniy oOyuenuss B 9 kJjiacce npeaMeTHbIC Pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YyHAIOIIUXCSI YMEHUI:

WCIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MaTEpUAJIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEITLHOCTh MEXaHUYECKOTO IBWKEHUS, neopmanus (ympyras, IIacTUIECKas),
TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TIKECTH,
a0COIOTHO TBEPOE TEJO, IEHTP TSKECTU TBEPAOIO Tela, paBHOBECHE, MEXaHUYECKUE
KoJ1IeOaHMsI ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
Y TIOTJIONIEHUS, alnb(a-, 0eTa- U raMMa-u3IIyYeHuUsl, U30TOIbI, s/IepHAas SHEPreTHKa;

pazinyarth SABICHUsS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJMHEHHOE JBHKCHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE TMaJieHUE TeJ, pABHOMEPHOE
JIBW)KEHHE TI0 OKPYXXHOCTH, B3aUMOJICMICTBHE TE€J, PEAKTUBHOE JBHXKECHUE,
KosebaTenbHOEe JBIDKEHUE (3aTyXalolUe W BBIHYXKJACHHBbIE KOJI€OaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE, OTPAKECHUE
U MIPEJIOMJIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JoKeHHUe OesIoro cBeTa
B CIEKTp U CJOEHHE CHEKTPaJbHbIX LIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOrO CIIEKTPa U3TyYEHUs1) [0 ONMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SIBJICHHUE;

pacro3HaBaTh MPOSBJICHUE U3YUCHHBIX (PU3UUYECKUX SBJIICHUI B OKPYXKAIOIIEM MUPE
(B TOM yucie (GpU3NUYEeCKue SIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIUBBI, ABUKEHUE TJIAHET
CoJIHEUHOM CUCTEMBI, PEAKTUBHOE JABUKCHUE KUBBIX OPTaHU3MOB, BOCHPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHYECKUE BOJHBI, I[yHaMH, 3XO, IBETa Tell,
ONTHYECKUE  SBJICHUS B  TPUPOJE, OHOJOTUYECKOE  JCHCTBHME  BHIHUMOTO,
yIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO HM3TyYEHUH, €CTECTBEHHBIA DPaJHMOAKTHUBHBIM
¢$boH, KOCMHYECKHE JTy4d, PAIMOAKTUBHOE U3ITyYCHHE IPUPOTHBIX MUHEPAIIOB, ICHCTBUE
pPaaMOAKTUBHBIX M3Ty4YEHUH Ha OpPraHu3M 4YeJOBEKa), MNpH H3TOM MEPEBOAUTH
MPaKTUYECKYIO0 3a7ady B y4eOHYIO0, BBIACISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bu3HYeCcKuX SIBJICHU;

OMUCHIBATh HU3YUYEHHBIC CBONCTBA Ten U (U3UYECKUE SIBJICHUS, HCIOIb3YS
dbu3nueckre BEIMYUHBI (CPEAHSST U MTHOBEHHAs CKOPOCTh Tejia MpPU HEPABHOMEPHOM
JBUKEHUH, YCKOPEHHUE, NMEPEMELICHHUE, MYyTh, YIJ0Bask CKOPOCTb, CHJIa TPEHHs, CUia
YOPYrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHus, BEC Teja, UMIYJIbC Tena,
UMITYJIbC CUJIbI, MEXaHW4YecKkass padoTa MU MOIIHOCTh, MOTEHIMANbHAS HHEPrus Telna,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MIIM, IMOTCHIMAJIbHAS SHEPTUSl CHKATOW NPYKUHBI,
KHUHETUYECKAsl SHEPIysl, MOJTHAs MEXaHUYECKasl SHEPIusl, IEPUOJ] U YacTOTa KOJIeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTelb
MPEJIOMIICHUSI Cpeflbl), MPU OINMUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYMH, 0003HAYEHUS U €AUHUIIBI (PU3NYECKUX BEJIIUYWH, HAXOJUTh
(GbopMyIibl, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYHMHY C JAPYTMMU BEJIMUYUHAMU,
CTPOUTH TpaPUKHU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;



XapaKkTepu30BaTh CBOMCTBA TeJ, (hM3MUECKHUE SBJICHHS W TPOIECCHI, MCHOJb3Ys
3aKOH COXPaHEHHsS! HEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMIT CYNEPHO3UIIUU
CWI, NPUHIUN OTHOCUTENbHOCTH ['ammnes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCa, 3aKOHBI OTPAKECHUS W TPEJIOMJIICHHSI CBETa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
M MacCcoBOTO 4YHCENl TMpH SACPHBIX peaklusX, Mpd OJTOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA M 3aIIMCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UYECKHE MPOILECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallUi  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTMUECKUX II1aroB ¢ OMOpoil Ha 2—3
U3YYCHHBIX  CBOWCTBa  (pU3MYECKWX  SBJICHHWNA, (U3NYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEM;

pemiath pacy€THbIC 3a7add (OMUpAIOIIMECS Ha CUCTEMy W3 2-3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIWYUHBI: HA OCHOBE
aHalM3a yCJIOBUS 3a/layMl 3aIUCHIBATh KPAaTKOE YCJIOBHE, BBISBISATH HEJAOCTAIONINE WU
M30BITOYHBIE JJAaHHbIE, BHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl PEIICHMS,
IPOBOJUTH PACUETHI U OLICHUBAThH PEATTUCTUYHOCTD MOJYYEHHOTO 3HAYEHUS! (PU3HUECKON
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PHU3UIECKIX
METOJIOB,  HWCIIOJIb3ysS  ONHCAaHWE  MCCIEIOBAHMS,  BBIACIATH  MPOBEPSEMOE
IPEINONIOKEHNE, OLEHUBATh MPABUIBHOCTh TOpPSAKAa IPOBEACHUS HCCIEIOBaHMUS,
JIeN1aTh BBIBOJIbI, MHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOIEHNUHN U OIBITOB;

MPOBOJIUTH OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNW WIN (PU3NYECKUX
CBOMCTB Ten (M3y4yeHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs HSHEPTHUH,
3aBHCHMOCTH MEpH0/ia KoJeOaHUI MPYKUHHOTO MAasTHUKA OT MacChl Ipy3a U )KECTKOCTH
OPYXUHBl M HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJbIX KoOJIeOaHUM, NpsIMOJIMHENHOE
pacmpocTpaHEHHE CBETa, pPa3lIoKeHHE OeNoro CBeTa B CIHEKTP, HW3YUYCHHE CBOMCTB
M300paKeHUS B IJIOCKOM 3€pKajie M CBOMCTB M300pa)Ke€HUs MpeaMeTa B coOuparomiei
JMH3€e, HAaOII0JeHUE CIUTOIIHBIX U JMHEHYaThIX CIEKTPOB U3JIYYEHHUS): CAMOCTOSATEIBHO
coOupaTh yCTaHOBKY M3 M30BITOYHOrO HAOOpa 000PYI0BaHMS, OMUCHIBATH XOJ OIbITA U
€ro pe3yJIbTaThl, (POPMYITHPOBATH BHIBOIHI;

IPOBOAUTH MIPU HEOOXOIUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, ONpeeNss cpeHee
3HAUEHHUE U3MEpAEeMON BeIMYMHBI ((POKYCHOE pacCTOSHHUE COOMpArOIIEl JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOCO0Oa N3MEPECHUS (M3MEPHUTEIHHOTO TPUOOpa);

IPOBOAUTD UCCIIETOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM
IPSIMBIX H3MEPEHUN (3aBUCUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHHUH
0e3 HavYaJIbHOM CKOPOCTH, MepHroJa KOJIeOaHU MAaTeMaTUYECKOT0 MAasgTHUKA OT JJITMHbBI
HUTH, 3aBUCUIMOCTH yIJIa OTPaXCHMs CBETa OT YIJIa MaJCHUS U YIJia IPeJOMIICHUS
OT yrJia MajJeHusl): TUIAHUPOBATh MCCIIEI0BAHNE, CAMOCTOSTEIEHO COOUPaTh YCTaHOBKY,
(¢ukcHpoBaTh Pe3yJbTAThl MOJTYYEHHONM 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BUJE
TabIuUIl ¥ TpauKOB, 1eTaTh BHIBOABI M0 PE3yIbTaTaM UCCIIECIOBAHUS;



MPOBOJIUTh KOCBEHHBIE M3MEPEHUS! (PU3MUYECKUX BEIUMYMH (CpEeIHssl CKOPOCTh U
YCKOpPEHUE Tejla NMPU PaBHOYCKOPEHHOM JABW)KEHUH, YCKOPEHHE CBOOOJHOIrO MaJleHus,
KECTKOCTh TPYXKUHBI, KOAPOUIIUEHT TPEHUS CKOJBXKEHHS, MEXaHHYecKas pabora u
MOIIIHOCTh, YaCTOTa U MEPUO]I KOJIeOaHU MaTeMaTUYECKOr0 U IPYKUHHOTO MasiTHUKOB,
OITHYECKasl CUJIa COOMPAIOLIEH JUH3bI, paJHOAKTUBHBIN (DOH): IUIAHUPOBATH U3MEPEHMUS,
coOupaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIMOJNHATH HW3MEpPEHUs, CIEays
IPEIJIOKEHHON WHCTPYKLUH, BBIYUCIATH 3HAYEHUE BEIWYMHBI W AHAIU3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM MOrPEIIHOCTH U3MEPEHUM;

coON0IaTh MpaBWJIa TEXHUKU OE€30MacHOCTH IMpu padore ¢ 1abopaToOpHBIM
o0opyIOoBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJENEH: MaTepuanbHast
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUYEYHBIH HMCTOYHUK CBETA, Jy4, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIMIBI JACUCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HA UX ONUCAHUSA (B TOM YHUCJE: CIMIAOMETP, JATYUKHU MOJIOKEHHUS,
PAcCTOSIHUS U YCKOPEHUSs, paKeTa, 3X0JIOT, OUYKH, IEPUCKOI, (hoToanmnapar, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUSA
0 CBOMCTBaxX (pU3NYECKUX SABICHUI U HEOOXOIUMBIE (hU3HUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM HU3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOLECCOB MPHU PELICHUH
y4eOHO-MTPAKTUUECKUX 3a/1ay, ONTHUYECKHUE CXEMBbI I TOCTPOSHHUS H300paxKeHH
B IJIOCKOM 3€pKaJie U COOUPAOILEH JTHH3E;

OPUBOJUTH MpPUMEPbl (HAXOAUTh HHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJsi OOecnedeHus
0e30macHOCTH IpU OOpalleHUuH ¢ NOpubopaMu M TEXHUYECKMMM YCTpOMCTBaMH,
COXPAaHEHMsI 310POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOTO MOBEAEHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBIIATh MOMCK HH(pOpManuu Quandyeckoro coaepxkanusi B HHtephere,
CaMOCTOATENBHO (OPMYJUPYS TMOUCKOBBIM 3aMpoc, HAXOAUTb IYTH OIpPEACIICHUS
JOCTOBEPHOCTH IOJIy4YEHHOH MH(pOpMAIMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MpPU  BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COACpXkaHMs, CIPaBOYHBIE MAaTepHallbl, PECypChl CETU
WuTepHeT, BaageTh NpuEéMaMHM KOHCIIEKTUPOBAHMS  TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE MW YCTHbIE COOOILIEHUS Ha OCHOBE
uH(pOpMaIIMM W3 HECKOJbKMX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHUs, MyOIMYHO
IPEJICTABIATh PE3yJIbTaThl IPOEKTHOM UM MCCIEA0BATENbCKON AESITEIBHOCTH, IIPU 3TOM
rPaMOTHO UCIIOJIb30BATh M3YYCHHBIM MOHATHUUHBINA ammapar HM3y4yaeMoro pasjena
(U3MKM M CONPOBOXAATh BBICTYIUIEHUE IIpe3eHTalMEed C Y4YETOM OcCOOEHHOCTEH
ay IUTOPHUH CBEPCTHUK






Conepxanune 00y4yeHust

7 KIIACC
Paznen 1. ®usuka u eé poJib B NO3HAHUH OKPYKAKOLIEro MUpPa
®usznka — Hayka o0 mnpupoae. SBneHus npupoabl. DuUznuecKue SABICHUS:

MEXaHNYECKHUE, TEIIOBBIE, DJIEKTPUYECKAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BennunHbl. 3Mepenune ¢pusznuecknx BennunH. Ousndeckre mpudopsl.
ITorpemHocTs n3Mepenu MexayHapoaHasi CUCTEMA €AUHULL.

Kak ¢u3uka w©  [pyrue  eCTECTBEHHbIE HayKd  H3Y4yalOT  IPHUPOAY.
EcTtecTBeHHO-HAYUYHBIN METO/] TO3HAHUS: HAOIIOJIEHUE, TOCTAaHOBKA HAYYHOTO BOIMPOCa,
BBIJIBUKEHHUE TUTIOTE3, IKCIIEPUMEHT 110 IPOBEPKE FUIOTE3, 00BsICHEHNE HA0II01aeMOT0
sBiieHus. Onucanre PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEEH.

Jlemoncmpayuu
MexaHHUYeCKHe, TCIIOBBIC, dJICKTPUUSCKUES, MATHUTHBIC, CBETOBBIC SIBJICHUS.
duznueckue npuodopsl U Mpolieaypa MPSIMbIX U3MEPEHHUN aHaIOTOBBIM U LIU(PPOBBIM
IpUOOPOM.

Jlabopamophwvie pabomul u onvimol

Omnpenenenue EeHbI IEJISHUS HIKaIbl K3MEPUTEIHLHOTO proopa.

N3mepenue pacCTosIHUMN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MAJIbIX TEJ.

N3mepenne temnepaTypsl IPpY MOMOIIH )KUIKOCTHOTO TEPMOMETPA U TaTUMKA
TeMIIEpaTyphbl.

IIpoBeneHne UCCIEN0BaHUS IO MPOBEPKE TMIIOTE3bI: NAJbHOCTh ITOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM O0JbIIIe, 4eM OOJIbIe BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIE CBeeHHUs 0 CTPOEHUM BelleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrxenue yactuil BemiectBa. CBsI3b CKOPOCTU JBUXKEHUS YACTHUI] C TEMIIEPATYPOH.
bpoyHoBckoe aBmxenue, nud@ys3us. BzaumoaeicTBre 4acTuil BeMECTBA: TPUTSHKEHHE
U OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, MXUIKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Tel. B3auMoOCBs3b MeEXAYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HX aTOMHO-MOJICKYJISIpPHBIM cTpoeHueM. OcobeHHoCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Llemoncmpayuu

Habntonenue OpoyHOBCKOTO JBUXKCHHUS.

Ha6mronenue nuddyzun.

HaGnronenue sBieHuil, OOBACHSIOMMXCS TMPUTHKCHUEM WIM OTTAJKHUBAHUEM
YJaCTHIl BEIIECTBA.
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Jlabopamophvie pabomul u onvimol
Orenka quamMeTpa aroma METOJIOM PsIOB (C UCToNib3oBaHUEM GoTorpaduii).
OnbITH IO HAOIOJEHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.
OnbITh IO OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSHKEHUS.

Paznen 3. /IBH:KeHHe M B3aNMOAEHCTBHE TeJ

Mexannueckoe aBuxkeHue. PaBHOMepHOE U HEpaBHOMEPHOE JBHKeHUE. CKOPOCTb.
Cpennsis CKOpOCTh IIPYU HEPABHOMEPHOM JIBUKEHUU. Pacuér myT U BpeMEHHU ABUKEHHUSL.

SIBnenue nHepuuu. 3aKOH MHEPUMU. B3auMoaencTBUE Tell KaK IPUYMHA U3MEHEHUS
CKOpOCTH JBMKEHHUs Tell. Macca kak Mepa MHEpPTHOCTH Tena. [ImoTHOCTH BemiecTna.
CBs13b MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B IUHUIE 00BEMA BEIIECTBA.

Cuiia Kak XapakTepucTuKa B3aumozaeiicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3MepeHne CUITBI C MOMOIIBIO TMHAMOMETpA. SIBJI€HNE TATOTEHUS U cuia Tshkectu. Cuna
TSDKECTU Ha Apyrux ruaHerax. Bec tena. HeBecomocTs. CoxkeHne cuil, HalpaBiICHHBIX
no ogHoM mpsimoil. PaBHojelcTByromas cui. Cuna TpeHusi. TpeHHe CKONbXKEHUS U
TpeHHE NOKOs. TpeHre B IpUpoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenue MmexaHn4eckoro ABMKSHHS Tela.
N3mepeHne ckopoCcTy IPSMOIUHENHOTO JBUKECHMUS.
Hab6nronenue siBeHUs: HHEPITUH.
Hab6nronenue usmeHeHus: CKOpOCTH IPU B3aUMOICUCTBUU TEII.
CpaBHEeHHME MACC IO B3aUMOJICVCTBUIO TEII.
Cnoxenue cui, HanpaBJIEHHBIX 110 OJTHOW MPSMOM.

Jlabopamophwvie pabomul u onvimol

OrnpenenieHne CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapvKa B KUAKOCTH, MOJCIH
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1aJiee).

Omnpenenenne CpeaHEN CKOPOCTH CKOIBKEHHS OpyCKa UK IIapUKa 10 HAKIOHHON
TTIOCKOCTH.

Omnpenenenre TIOTHOCTH TBEPOTO TETA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsHKEHUS (1ehopMariii) mpyKuHBI
OT MPHUIIOKEHHOMN CUIIBI.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Teja
U XapakTepa COMPUKACAIONTUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, sKUAKOCTEH M ra30B

Hasnenue. CriocoObl yMEHbBIIEHUST W yBEJIWYEHHs JaBieHus. JlaBineHue rasa.
3aBUCUMOCTbH JaBJEHUs raza ot o0béma, Temieparypsl. llepenaya naBnenus TBEpAbIMU
TelamMH, JKHAKOCTAMM M ra3amu. 3akoH Ilackansa. IIHeBMarnueckue MalIvHBbI.
3aBHCHUMOCTh JIaBJICHHUS JKUAKOCTH OT TiyOuHbl. ['mapoctatuueckuid mapagokc.
Coobmaromuecs cocyasl. I napaBInyecKkue MEXaHU3MBbI.

AtMmochepa 3emnu u armochepHoe mAaBieHue. I[IpuumHBI CymIeCTBOBaHUS
BO3AyIHONW 00onouku 3emnu. OnbIT Toppuuennu. M3mepenne atMmocdepHOro
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JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 M3MepeHns aTMOc(HEpPHOTO TABJICHHUS.

JleiicTBUE )KMIIKOCTU U Ta3a Ha MOTPpYyKEHHOE B HUX Tello. BriTankuBatromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxoriaBanue.

Jlemoncmpayuu

3aBHCUMOCTb JIABJICHHUS ra3a OT TEMIIEPATYPHL.

[lepenaya naBieHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst CoCy/Ibl.

['mnpaBanyeckuii mpecc.

[IposiBnenue nericTBUst aTMOC(HEPHOTO JTaBIICHUS.

3aBHCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YaCcTH TeJla U
IIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CHIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue 1iaBaHMsi TeN: IUIaBaHUE WM TIOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHUS IIIOTHOCTEH TEja U KUJIKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnenoBanne 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYyXKEHHOU
B KUJKOCTb YaCTH TEJNA.

Onpenenenue BBHITAJKUBAIOMIEN CHIBL, JEHWCTBYIOLNIEH HA TEJIO0, IOTPYKEHHOE
B )KMJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHIBL, JIEUCTBYIOLIEH HA TEJO
B KUJKOCTH, OT MaccChl TeJa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKUBAIOLIEH CUIIBL, JEHCTBYIOLIEN
Ha TEJIO B JKUJKOCTHU, OT 00BbEMA NOTPYKEHHON B KUJKOCTh YACTH TeJIa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHME JOJIKU U OINpENETeHUuE €&
IrPy30I0AbEMHOCTH.

Pa3znen 5. PaGora m MOIIHOCTH. DHeprus

Mexanuueckas pabora. MOIIHOCTb.

ITpocThie MeXaHU3MBI: pbIYuar, 010K, HAKJIOHHAS TUIOCKOCTh. [IpaBuio paBHOBeCHS
peiuara. I[IpumeHeHue mnpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexaHnuku. KIIJI mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Knunetndeckast u noTeHimainbHas sHeprus. [IpeBpaiienne
OJIHOT'O BHJIa MEXaHUUECKOM SHEPTHUH B IPYToiil 3aKOH COXPaHCHIS SHEPrUU B MEXaHUKE.

Jlemoncmpayuu
[Tpumepsl NpOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre pabOTHl CWJIBI TPEHUS TMPH PABHOMEPHOM JIBIKCHHHM TeJa
110 TOPU30HTATILHON TTOBEPXHOCTH.

HccnenoBanue ycnoBHi paBHOBECHS phIyar
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N3mepenne K11/ HakITOHHOM TIIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUS MEXaHUUECKON YHEPTUH.

8 KJIACC
Pa3nen 6. TenioBbie IBJICHUSA

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCThIO TEIJIOBOIO JABMXKEHHUS YACTHII.
Buytpennsiss sHeprus. CrnocoObl U3MEHEHHUS BHYTPEHHEW IHEPTruM: Tervionepeaada u
coBepiieHre paboThl. Buubl Temonepegavd: TEIJIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KoanuecTBOo TemioTel. YelbpHas TEIJIOEMKOCTh BellecTBa. 1emIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTo OanaHca. [lnaBineHue u oTBepjeBaHHUE
KPUCTAUIMYECKNX BEMICCTB. YJeNbHas TeIioTa TuiaBieHus. [lapooOpasoBanue u
koHneHcausi. Ucmapenwe. Kunenue. VYaenpHas Teriora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUSI.

BrnaxunocTs Bo3ayxa.

DHeprus TorMBa. Y AeiabHas TEII0Ta CropaHus.

[Tpunnunet pabote! TeroBbix Asuratenaei KII/ remmoBoro asurarens. TernoBbie
JIBUTATEIM U 3aLIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U IPEBPAIECHUS SHEPTUU B TEIUIOBBIX IIpoIleccax.

Jlemoncmpayuu
Hao6mronerre 6poyHOBCKOTO JBHKCHHUS.
Hab6mronenune nuddysun.
HaOmronenue siBjieHU CMauyMBaHUs U KaWUISIPHBIX SIBJICHUH.
HaGmro1eHne TerioBoro pacumpeHust Tel.
N3MeHenne naBieHuss rasa MOpH H3MEHEHWHM O00BEMAa W HAarpeBaHUU WIH
OXJIKJICHHUH.
[IpaBuiia u3MepeHus: TEMIEPATYPhI.
Bunbl Tenonepenaym.
OxaxJIeHUE MPHU COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHur padoThl BHEIIHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmaronenne kuneHus.
Halmnroienue nocTossHCTBA TEMIIEPATyphl IPU TUIABICHUMU.
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Moenu TEIUIOBBIX ABUTATEIEH.

Jlabopamophwvie pabomul u onvimol

OnbITH IO OOHAPYIKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnBITH IO BEIPAIMIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WITH caxapa.

OnbITEl MO HAOTIOCHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH M TBEPABIX
TEJI.

Omnpenenenre AaBiIeHMs BO3AyXa B OaNIOHE MITIPHUIIA.

OnwITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3IyXa OT €ro o0bhéma u
HArPEBAaHUS WIN OXJIAXKICHHUS.

[IpoBepka ruUMOTE3bl JWHEWHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA IKUIAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPaTYPHI.

Hab6nronenne n3MeHeHnsi BHyTPEHHEHW SHEPTUH Tella B pe3yJIbTaTe TeIIonepeaadn
U pabOThl BHEIIIHUX CHJL.

HccnenoBanre sBJICHHS TETUIOOOMEHA TPU CMEIIMBAHUN XOJIOAHOW U TOpsUEH
BOJIBI.

OnpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHe
C HarpeThiM METANTNYECKUM LIUITUHIPOM.

Onpenenenue ynenbHON TEIMIIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca NCapeHHs..

Onpenenenre OTHOCUTENBHON BIQKHOCTH BO3yXa.

Omnpenenenre yIeabpHON TEIUIOTHI TUIABJICHUS JIbA.

Pa3znesn /7. DnekTpuyeckne 1 MATHUTHbIE SIBJICHUS
OnekTtpuzauusi Teid. J[Ba poaa diekTpuueckux 3apsgoB. BzaumopeiicTBue

3apsKCHibIX TC1. 3aK0H KyIIoHa (3ABHCHMOCTS CHITBI B3AHMOJICHICTEHS 3ADSIKEHHBIX Tell
Drexrputeckoe mone.  HANPAKEHHOCTS | SACKTPHIECKOr0 o, | TIpHHiliT

Hocurenu »saexkTpuyeckux 3apsoB. ODJIEMEHTApHBI JJIEKTPUYECKHI  3apsl.
Ctpoenue atoma. [TpoBOJHUKM M JTUDJIEKTPUKHU. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsja.

DJIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA. MICTOUHUKH
MOCTOSTHHOTO TOKa. JIEHCTBHS AJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B KHUIKOCTSIX U ra3ax.

Dnexktpuueckas nenb. Cuiia Toka. DiekTpuueckoe HamnpspbkeHue. ConpoTUBIIEHUE
MPOBOJIHHMKA. Y JAEIbHOE COMNPOTHUBICHHE BemiecTBa. 3akoH Oma Jyisi y4yacTKa IEMu.
[TocnenoBaTenpHOE U MapalIeIbHOE COSIMHEHUE MPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 31EKTpUYecKoro Toka. 3akoH Jlxoynsi—JIeHna. DnekTpuueckue
IIETNH U MTOTPEOUTEH ICKTPUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbikaHue.

IlocTosiHHBIE MarHuThl. B3anmMoJeWCTBUE ITOCTOSHHBIX MarHuToB. MarHuTHOE
noje. MarauTHoe noJjie 3eMJIM U €ro 3Ha4eHue JId )KU3HU Ha 3emuie. OnsiT Dpcrena.

19



MarHutHOE 1OJIE ANEKTPUYECKOrO TOKa. [IpuMeHeHue 3JIEeKTPOMArHUTOB B TEXHUKE.
JleficTBME MarHUTHOTO I10JIS Ha NPOBOJHMK C TOKOM. DJIEKTPOABUIATEIb TOCTOSHHOIO
Toka. Mcnosb30oBaHWE DIEKTPOABHUIaTesled B TEXHUYECKHX  yCTPOWCTBAX M
Ha TPaHCIIOPTE.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa pona NeKTpUYECKUX 3apsI0B U B3aUMOJECHCTBUE 3aPSKCHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE DJIEKTPOCKOTIA.
DIIEKTPOCTATUUECKAS UHTYKIIUSI.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH U AUDIIEKTPUKH.
MopaennupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeHCTBUS DNEKTPUYECKOTO TOKA.
DIEKTPUYECKUN TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl Toka aMIepMeTPOM.
N3Mepenune aneKTpruiecKOro Haps>KeHUs: BOJIbTMETPOM.
PeocraTr 1 Marazud conpoTUBIICHUH.
B3auMopelicTBHE MOCTOSIHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUs IOJ0COB MATHUTA.
MoenupoBaHre€ MarHUTHBIX ITOJIEN MTOCTOSTHHBIX MArHUTOB.
OmneiT Dpcrena.
MarHuTHOE 110Ji€ TOKA. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSTHHOTO TOKA.
UccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW MHIYKIIHH.
OnpiTel @apajes.
3aBUCHUMOCTh HalPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol
OnbITH O HAOIIOACHUIO SJIEKTPU3AIMH TeJl HHAYKIIMEH U TPU CONTPUKOCHOBEHUHU.
UccnenoBanue nedcTBUS SJIEKTPUUYECKOTO OISl HA MPOBOJAHUKYU U TUAJIEKTPUKH.
COopxka u nmpoBepka paboThI AJAEKTPUUECKOM 1IEH MOCTOSTHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenune u peryanupoBaHue HaPSIAKEHUS.
HccnenoBanre  3aBUCMMOCTM  CHJIBI  TOKAa, HMAYIIETO 4Yepe3  Pe3UcTop,
OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.
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OnpIThl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTb 3JEKTPUYECKOTO COMPOTHUBICHUS
MIPOBOJHUKA OT €r0 JUIMHBI, IUIONIAAN NOTIEPEYHOTO CEUEHUS U MaTeprala.

[IpoBepka mpaBuia CIOKEHHS HAPSKEHUN MPU MOCIEA0BATEIbHOM COECAUHEHUU
JBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJisi CUIIbI TOKA MPU NapajIeIbHOM COETMHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

UccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKa, MAYILIEr0 4Yepe3  JaMIIOUKYy,
OT HAIPSDKEHUS HA HEW.

Onpenenenne KIIJI Harpesarens.

HccnenoBanne MarHuTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.

N3yuenne MarHUTHOTO TOJISI TTIOCTOSTHHBIX MAarHUTOB MPU UX OOBETUHEHUU H
pa3/IeICHNH.

HccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUS KAaTYyLIKH
C TOKOM U MarHuTa OT CHJIbl TOKa U HallpaBJI€HUs] TOKA B KaTyLIKE.

N3yuenue neicTBUS MarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM.

KoHctpyrpoBanue u uzydenue paboThl 3JIEKTPOABUTATEIIS.

N3smepenue K11/ anexrpoaBurarenbHON yCTaHOBKHU.

OMnBITHI O UCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHON MHIAYKIUH: UCCIEA0BAHUE
W3MEHEHUM 3HAYCHUS U HAIPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJIeHUsI

Mexannueckoe — ABWKeHME. MarepuanbHass ~ Touka. Cucrema  oTcuéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOro  JIBM)KEHHMS. PaBHOMEpHOE  IPSAMOJIMHEMHOE
nBwxeHue. HepaBHoMmepHOe mnpsmoimHeNMHOEe ABrKeHHe. CpenHsss M MIHOBEHHAS
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JIBUIKCHUU.

Yckopenune. PaBHoyckopeHHOE MpsiMoiiuHEHOe BHKeHue. CBOOOAHOE MaJieHHE.
Omnbrtel ["anunes.

PaBHOMepHOEe nBHXKEHHME 1O OKpyHOCTH. Ilepnoag m dacrtora oOpaieHus.
JIuneitHas u yrinoBas cKOpocTu. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

ITepseiit 3akoH HproroHa. Bropoy 3axkoH Herorona. Tperuit 3akon HproToHa.
[IpyHIMN CyIIEpIIO3UIIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: CHJIa TPEHHUS CKOJILKEHUS, CUja
TPEHHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpPEHHE CBOOOJHOIO MaJICHUSI.
JBmwxenne naner Bokpyr Connua. IlepBas kocMmuueckas ckopocTb. HeBecoMocTh u
eperpy3KH.
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PaBHOBecue MatepuanbHON TOYkH. AOCONIOTHO TBEpPAOE Teino. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHOM OChIO BpaiieHusa. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3meHeHue wummynbca. MMmOynbc cuibl. 3aKOH COXpPaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexanudeckasi paborta u MoniHocTh. PaboTa cui TsDKECTH, yHIpYrocTH, TPEHUS.
Cas13b Hepruu u paboTel. [loTeHIManbHas YHEPTUs Tela, MOHATOTO HaJl TOBEPXHOCTHIO
3emiu. [loTeHumnansHas sHeprus cxaTtou npykuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOU YHEPTHH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Llemoncmpayuu

Habmronerne MeXxaHU4IeCKOro JIBM)KCHHS Tela OTHOCUTEIIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHUE MMyTEW U TPACKTOPUN JABHUKEHUS OJIHOTO U TOTO € TeJla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepenue CKOpoCTH U YCKOPEHUS IPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanue nmpu3HakoB PpaBHOYCKOPEHHOTO JIBUYKCHUS.

HaOmronenue nBuxeHus Tela 1o OKPYKHOCTH.

HaOnronenne MexaHMUECKUX SBJICHUH, NPOUCXOISAIIUX B CHUCTEME OTCUéTra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHM OTHOCUTEIHHO KaOWHETa
buzuK.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tea U IEUCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHCcTBa CHII TPU B3aUMOJICHCTBUU TE.

HN3meHenune Beca Telia mpyu YCKOPEHHOM JIBUYKEHUM.

[Tepenaua umiynbca nOpu B3aUMOJICCTBUU TEI.

[IpeoOpazoBanHms SHEPTUU TIPH B3aUMOCHCTBHUH TEJL.

CoxpaHeHue UMIyJIbca IPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMITYJIbca IIPH a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHH.

Habntonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHre MEXaHUYeCKOM SHEPTHUHU MTPHU CBOOOTHOM I1aJICHHH.

CoxpaHeHHE MEXaHUYECKONW OHHEPruM IMPHU JBHXKEHHM Tejla TMoJA JIeUCTBUEM
Py KUHBI.

Jlabopamophwvie pabomul u onvimoi

KoncTpyupoBanue TpakTa Juisl pa3roHa U JajbHEHIIEro paBHOMEPHOI'O JIBHIKCHUS
IIAPUKA WA TEICIKKH.

OmnpenerneHne CpeHEeH CKOPOCTH CKOJBXKCHHS OpycKa WM JBUKCHHS IIaphKa
10 HAKJIOHHOM TUIOCKOCTH.

OmnpenereHre yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBMDKCHUH 10 HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHYKCHUH
0€3 HayaJIbHON CKOPOCTH.

ITpoBepka THIIOTE3BI: €CIIM MPU PAaBHOYCKOPECHHOM JBIJKEHHH 0O€3 HadaabHOM
CKOPOCTH ITyTH OTHOCSITCS KaK PsiI HEUETHBIX YUCEII, TO COOTBETCTBYIOIIHE TPOMEKYTKH
BPEMEHH OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHHSI CKOJIBKEHHUS OT CHUJIBI HOPMAaJbHOTO
JaBIICHUSL.

Omnpenenenue ko3¢ HUIMEHTa TPEHUS CKOJBKEHUSI.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenve paOOTBl CHJIBI TPEHUS IPU PABHOMEPHOM JBM)KCHHUU Tena
110 TOPU30HTAIBLHON MTOBEPXHOCTH.

Omnpenenenre paboOThl CHIIBI YIIPYTOCTH IPU MOIBEME Tpy3a C HCIOJIb30BAHUEM
HETOBMKHOTO U MOJIBUKHOTO OJIOKOB.

W3y4enne 3akoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJjie0aHUSA U BOJTHbBI

KonebarensHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TMEpHUOI,
4acToTa, aMIUIMTyJa. MareMaTHU4eCKMd W TPYXKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIruu MpH KOoJeOaTeIbHOM JBUKCHUH.

3aryxaromniue kosieOanus. BeiHyXneHHble kKosieOanms. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBa MeXxaHMYECKHX BOJIH. [IpomonpHble W momnepedHble BOJIHBL. J[nuHa
BOJIHBI M CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHMYeCKHE BOJHBI B TBEPJOM TeEleE,
CECMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHAa. Otpaxenue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu
HaoGmronenue koebanuii Tel Mo 1SMCTBUEM CHUJIBI TSHKECTH U CHITBI YIIPYTOCTH.
HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOGmroienne BeIHYXICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnpocTpanenue npogoJIbHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIHN).
Hab6mro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKHI pe30HaHC.

Jlabopamophwvie pabomul u onvimol

OmnpeneneHue 4acTOThI U epruoaa KojieOaHUH MaTEMaTUYECKOIO MasATHHKA.

OmnpeneneHue 4acTOThI U EpUoAa KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Teproja KoieOaHUM MOJBEIICHHOIO K HUTH Ipy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTM IE€pUOJa KOJEOaHUH NPYXKUHHOTO MAasTHHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHUl Tpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Ipy3a.

OneITHl, JAEMOHCTPUPYIONIME 3aBUCMMOCThH IE€pUOJa KoJieOaHUW MPY>KMHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Pa3gen 10. 3JI€KTEOM3FHI/ITHOE moJie v 3JIeKTi)OMaFHI/lTHbIe BOJIHBI
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DJIEKTPOMarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
JNEKTpOMarHuTHoIX BOJIH. [llkama asmexTpomarHuTHBIX BOJIH.  Mcmonp3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIs1 COTOBOM CBSI3H.

OnexTpomMarauTHas npupoja ceera. Ckopocts cBeTa. BoaHOBBIE CBONCTBA CBETA.

Jlemoncmpayuu
CBOMCTBA DIEKTPOMArHUTHBIX BOJIH.
BomnHoBrbIE CBOlCTBA CBETA.

Jlabopamophvie pabomwl u onvimol
W3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TelieoHa.
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Pa3nen 12. KBauToBble ABJIEeHUA

Omnpwitel Pezeppopna u mnaHerapHas monenb aromMa. Mogenb aroma bopa.
Hcnyckanue u nornonieHue ceeta aroMoM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHoCTh. Anbda-, OeTa- U ramma-usziydeHus. CTpoeHre aTOMHOTO s/Ipa.
Hyxnonnas Mmozaens atoMHoro sanapa. M3oronsl. Pangnoakrusaslie npespanienus. [lepuon
II0JIypaciaa aTOMHBIX SAEP.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MaCCOBOTO YUCEN. DHEPrus
CBA3M aTOMHBIX siep. CBsi3b Macchl M SHEpruu. Peakuuu cuHTE3a U JIE€JEHUS SIEp.
Ucrounnku sHeprun CoaHua U 3BE37.

AnepHas osHepretuka. JIeMCTBUS paJuMOAaKTUBHBIX H3JIYYEHUH Ha JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CrexTpbl U3 Ty4EeHHS U MOTJIOIICHUS.
CrexTpsl pa3aIM4HbIX Ta30B.
CrnexTp Boaopoa.
HaGmnronenue TpexoB B kamepe Busbcona.
PaboTa cuéTunka HOHU3UPYIOMIUX U3TYICHUH.
Peructpanus uznydeHus: IpUpOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamophwvie pabomul u onvimol

Habmtoienne CromHbIX ¥ TMHEHUATBIX CTIEKTPOB H3ITYICHHUS.

HccnenoBanne TPEeKOB: M3MEPEHHUE HPHEPTUM YACTHUIIBI IO TOPMO3HOMY IYTH
(o pororpadusam).

N3mepenne pannoakTHBHOTO (PoHA.

IHoBTOPHUTEIBLHO-00001IIAOINIA MOTYJIb

[ToBTOpHUTETHEHO-0000MAIOMNNA MOAYIh TPEIHA3HAYCH I CUCTEMAaTH3alUA U
0000IIeHHS] TIPEAMETHOTO COACPKAHUS M ONBITa JACSITCIBHOCTH, MPUOOPETEHHOTO
Opy W3YYEHUH BCETO Kypca (GU3HKH, a TakkKe [JIs IMOJATOTOBKH K OCHOBHOMY
rOCyapCTBEHHOMY dK3aMeHY 1Mo (U3HKE sl 00yJaroIIUXCsl, BHIOPABIINX ATOT YUCOHBIN
peIMeT.

[Ipn w3ydyeHWH AAHHOTO MOMYJS PEATU3IYIOTCSI U CUCTEMATU3UPYIOTCS BHUIBI
NESATETPHOCTH, Ha OCHOBE KOTOPBIX OOCCIEYHMBAETCS TOCTHIKCHHE MPEAMETHBIX H
MeTarpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaTOB oOy4eHws, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBIICHUH TIPUPOBI U TEXHUKH, OBJIQJICHUE YMEHUSIMHU OOBACHATH (PU3NUECKHE SIBICHHUS,
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MPUMEHSST MOJIyYCHHBbIE 3HAHUWS, PEaTh 3aJadyd, B TOM YHCIE KAYECTBECHHBIE H
DKCIEPUMEHTAJIBHBIE.

[IprHIMITHAIIBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3jeia peain3yercs 3a CUET
TOT0, YTO O0yYaroIMecs BHIMOIHSIOT 3a/1aHUsl, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHWI pacrno3HaBaTh U HAy4YHO OOBACHATH (pU3MUECKUe
SIBJICHHS B OKPY’KAIOIIEW IPUPOAE U ITOBCEAHEBHOM KU3HU;

WCIOJIb30BATh HAYYHBIE METObI UCCIIEIOBAHNS (PHU3NUECKUX SIBJICHUH, B TOM YHCIIE
JUIS1 IPOBEPKU TMIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4YHBIE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KCHH COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEp, MPAKTUYECKOrO MCIOJIb30BAHUS PAa3JIMYHBIX HCTOYHUKOB
SHEPIMM HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHUS BCEX H3BECTHBIX BHUJIOB
SHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3ydenne ¢u3nmkum Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS HaIpaBJICHO
Ha JOCTIDKCHHWE JUYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTCIBHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3ydeHuss pu3MKM Ha YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHUS
y obyyaromerocs 0y 1yT copMUPOBAHBI CAEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B HACTH:

9) NaTpMOTHYECKOT0 BOCTIUTAHMUS:

MPOSIBIICHUE MHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON
duznyecKoil HayKu;

[ICHHOCTHOE OTHOIIEHHE K IOCTUKECHUSIM POCCUUCKUX YIEHBIX-(PU3UKOB;

10) rpasKaaHCKOro U JyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMA:

FOTOBHOCTh K AaKTMBHOMY Yy4YaCTHIO B OOCYXIEHUM OOLIECTBEHHO-3HAYMMBIX
U JTUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHUE BaXXHOCTH MOPAJIbHO-ITUUYECKUX IPUHIUIIOB B I€ATEIHOCTH YUYEHOIO;

11) 3CcTeTHYEeCKOro BOCIIUTAHMSA:
BOCIIPUATHE JCTCTUYCCKMX KadecTB (HU3MUECKOW HayKu: €€ TapMOHHUYHOTO
HIOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

12) mEeHHOCTH HAYYHOTO MO3HAHUSI:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAYKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHUpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABISAIONIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIBHOCTH, WHTEpeca K HCCIEI0BATEIHCKOM
NEeSTENHHOCTH;

13) dopmMupoBaHHA KYJbTYPbI 310POBbs M SMOIMOHAIBHOT0 0JIArONIOJTYYHsI:
OCO3HaHME LIEHHOCTHM Oe3omacHoro obOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBW 0€30MacHOTO TMOBEJCHUS Ha TPAHCIOPTE,
Ha JIOporax, ¢ MNEKTPUUYECKUM U TEIJIOBBIM 000PYA0BaHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMUPOBAHHOCTb HaBbIKa pe(dIEKCUH, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U
TaKOI'0 e MpaBa y APYyroro 4eJIOBeKa;

14) TpyaoBOro BOCHUTAHMS:

aKTHBHOE Yy4YacTHE B PCIICHUM TMPAKTHYCCKMX 3amad (B paMKax CeMbH,
00pa3oBaTe/IbHON OpraHU3allid, TOpOJa, Kpas) TEXHOJOTHYECKOW U COIHATBHOM
HAIpaBIEHHOCTH, TPEOYIOINX B TOM YHC/e U GU3NIECKUX 3HAHUI;

HMHTEPEC K MPAKTHISCKOMY M3YUYCHHIO POPECCHi, CBSI3aHHBIX C (DU3HMKOM;
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15) 3K0JI0rHYecKOro BOCIIUTAHMS:

OpHMEHTAIMs Ha NMPUMEHEHNE (PU3MUECKUX 3HAHWH JJIS PEIICHHS 3aJ1ad B 00J1acTH
OKPY>KaroIIEN CPeJIbl, INTAHUPOBAHMS ITOCTYMKOB U OLIEHKH NX BO3MOKHBIX TTOCIICICTBUI
JUTS OKPY KAIOIIEH CPEbI;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HYKOJOTHUECCKUX MPOOJIeM U IyTEH UX pelieHus;

16) amanTanmuyu K H3MEHSIOIIHMCS YCIOBHSIM CONMAIbHOI W IPUPOIHOI Cpebl:

NOTPeOHOCTh BO B3aMMOJEHCTBUM TNPHU BHIMOJIHEHUH HMCCIEJOBAaHUN U MPOEKTOB
(M3HYECKON HAlPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JAEATEIbHOCTD;

NOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHUH, B TOM YHCIe (OPMYIUPOBATH UIEH,
HOHATHUSA, TUIIOTE3bI 0 PU3NUECKUX OOBEKTaX U SABJICHUSX;

OCO3HaHUE Ne(UINUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEW B 00jacTu
buzuky;

IUIAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHHH HOBBIX (DU3MUECKUX 3HAHMIA

CTpPEMJICHHUE aHAIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUN;

OLICHKA CBOMX JIEUCTBHM C YUETOM BIMSHUS Ha OKPY’KAIOIIYIO CPEly, BO3MOKHBIX
ri100aJIbHbBIX ITOCIEICTBUHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBO€HHS mporpammbl IO (PU3MKE HA YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanust y  oOywatoumierocs  OyayT  chOpPMHpPOBaHbl  METAalpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE IIO3HABATEIbHBIC YHUBEpCAIbHbIC YyueOHBIC EHCTBUS,
KOMMYHHUKAaTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PETYISITUBHBIC YHUBEPCATBHBIC
y4eOHbIC JICUCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIEe JeHCTBUS
ba3oBbie JloruuyecKue 1ecCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCHU(UKAIIUNA, OCHOBAHUS
JUTsl 0000IIEHUS U CPAaBHEHMS;

BBISBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEUHUSI B pacCMaTPUBAEMbIX (haKTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCS K (DU3UYECKUM SIBJIICHUSIM;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3M MPU M3YUEeHUH (DU3NUSCKUX SBICHUN H
MPOIIECCOB, JE€JIaTh BBIBOJBI C MCIOJIB30BAHUEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOUEHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3MYECKUX BEITUYNH;

CaMOCTOSITeJTLHO BBIOMpaTh CIIOCOO pelreHus ydeOHOM (u3nyueckor 3amadu
(cpaBHEHHE HECKOJILKMX BApUAHTOB PEIICHUs], BRLIOOP HAan0o0JIee MOIXOISIIETO C YUETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUER).
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Ba3oBble ucciienoBaTe/ibcKue JAelCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HMCCJIEAOBATENLCKUI WHCTPYMEHT TIIO3HAHWS;

POBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKHI  DKCIIEpUMEHT, HeOOJbIIoe HCCleIoBaHue (U3UYSCKOTO  SIBJICHUS,

OILIEHUBAaTh HA MPUMEHUMOCTb M JIOCTOBEPHOCTH WH(OPMAITHIO, ITOTyICHHYIO B X0J1€
WCCJICIOBAHMSI MJTH DKCIIEPUMEHTA,;

CaMOCTOATENTHLHO (OPMYIHPOBATH OOOOIICHUS ¥ BBIBOJBI IO pe3yJbTaTam
pOBEAEHHOTO HAOIOICHUS, OBITA, UCCIICIOBAHHS,

IIPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PU3UYECKUX MPOIIECCOB,
a TakKe BBIIBUTATh NPEANOJOKEHHS OO0 WX pa3BUTUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

PabGora ¢ undpopmanueii:

OPUMEHATh Pa3iu4Hble METOJbl, WHCTPYMEHTBI M 3ampOChl TIPHU IOUCKE
1 0TOOpe MHPOPMALMK WM JAHHBIX C YYETOM NPENJIOKEHHOW yuyeOHOU (hU3muecKoil
3aJauu;

aHaAIM3UpPOBaTh, CHUCTEMATH3UPOBATh U  HHTEPIPETUPOBATh  HUH(OpPMALHIO
pa3IMYHBIX BUAOB U (OPM IMpeICTaBICHHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MHpeCTaBlIeHUss HHPOPMAIUKU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4yd HECIIOKHBIMH CXEMaMH, JHarpaMMaMi, HWHOMN
rpaduKoi U ©X KOMOMHAIIUSIMHU.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBUS:

B XO0/€ OOCYXICHHS Y4eOHOro MaTepuayia, pe3yibTaToB JIA0OPATOPHBIX pPadboOT
U TMPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl ¥ BBICKA3bIBATh
WJCH, HAallCJICHHBIC Ha peIICHWE 3aJauyd W TOoJJICp)KaHUE OJarokeraTeIbHOCTH
OOIICHUS,

COIIOCTABIIATh CBOW CYXKIEHHUS C CYXKICHUSMHU JPYTrMX YYacTHHUKOB JHajora,
OOHaApYXUBATh PA3INIME U CXOJCTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHbMCHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATh PE3YIbTaThl BBIMIOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCcrIepuMeHTa, UCCIEA0BaHUs, IPOEKTA).

MIOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHINBUIYITBHON paOOTHI
NIPH PEIICHUN KOHKPETHON (hPU3HUECKOM MPOOIEMBI;

NPUHAMATh I[IEJTM COBMECTHOHN IEATEIbHOCTH, OPTaHW30BBIBaTh JCHCTBHS MO €&
JTOCTIKEHHUIO: PACTIPEACNIATh POJIH, 00CYX IaTh MPOIECCHI U PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAsT KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOU JIEHCTBUS C APYTUMHU WICHAMHA KOMAaHIbI;

OIICHWBATh KAaueCTBO CBOEro BKJIaJAa B OOMUN TPOMYKT IO KPUTEPHSIM,
CaMOCTOSITEITLHO C(HOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHUMOICHCTBHSI.
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PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

BBISBJISITh TIPOOJIEMbl B JKU3HEHHBIX M YUYEOHBIX CHUTYyallUsX, TPeOyIOImMX
JUTSI petieHust (PU3NYeCKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3TUYHBIX MOAX0AAaX MPUHATHS PEUICHUN (MHAUBUIYaJIbHOE,
NPUHATHE PELICHUsI B TPYIIE, IPUHITUE PEIICHUN TPYIINON);

CaMOCTOATEILHO COCTABJIATh AJITOPUTM perieHus] GU3NISCKON 3a7adil WK TUIaHa
UCCIIEJIOBAHUSI C YYE€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh NpejiaraeéMble BApUAHThI PELICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMy U NpeJiarath IiaH €€ U3MEHEHHUS;

OOBSCHATh TPUYUHBI JOCTIKCHHS (HEAOCTHIKEHUS) PE3yIbTaTOB JESATEIHHOCTH,
JaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JICITEIBHOCTh (B TOM YHCIE€ B XOJ| BBIIOJIHEHUS
(Gu3MUECKOr0 HCCIEOBAaHUSl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHHBIIINXCS CUTYaIlUi, YCTAHOBIEHHBIX OMMMUOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJEe CIOpa WJIA JUCKYCCUH
Ha HAy4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JAPYToro.

Npu3HaBaTh CBOE MPAaBO HA OMMOKY MPU pelIeHUH (U3NUECKUX 3a]ad WU
B YTBEPKJICHHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHily oOyueHust B 7 KJjacce MpeIMETHbIC Pe3yJbTaThl HAa 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

UCITIOJIB30BaTh TOHATHUS: (U3NYECKHE W XHUMHUYECKUE SBJICHHUs, HaOJIOJICHUE,
OKCIIEPUMEHT, MOJIeIIb, TUIIOTE3a, CIUHHIBI (PU3MYSCKHX BEJIWYHMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHMS BelIecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOE), MEXaHHYECKOE
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTopus,
paBHOzeHcTBYyrOmAas cwi, aehopmanus (ympyras, IUIaCTUYecKas), HEBECOMOCTb,
COOOIIAIONTHECS COCY/IbI;

paznmuyarh sBiaeHus (auddys3us, TEIUIOBOE IBMKEHHWE YAaCTHI[ BEIIECTBa,
PaBHOMEPHOE JIBH)KCHHE, HEPABHOMEPHOE JIBIXKCHHE, WHEPIIUS, B3aUMOJICHCTBHUE TEl,
paBHOBecHE TBEPIBIX TeN C 3aKPEIUIEHHOW OCHIO BpAalICHUS, Iepefadya JIaBJICHUs
TBEPIBIMU TETAMH, XHUIKOCTSIMH M Ta3aMu, aTMoc(epHOe IaBlieHUE, TUIaBaHHWE Tel,
NpeBpaIleHUs] MEXaHMUECKOW YHEPTUK) TI0 ONUCAHWID WX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX TaHHOE (PU3UIECKOE SIBICHHE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBJICHHHA B OKPYXKAIOIIEM
MHpE, B TOM YuCIie (U3MYESCKUE SIBICHUS B IPUPOJIE: TPUMEPHI ABIKEHUS C PA3TUIHBIMH
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CKOPOCTSIMA B JKMBOW U HEXMBOM NPUPOJE, NACHUCTBUE CWIbl TPEHUS B MPUPOLE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro AaBJICHHMS HAa KUBOM OpraHusM, IUIaBaHHE PHIO,
pBIYard B TEJE YeNOBEKa, MPU ATOM NEPEBOAUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3UUECKUX SIBJICHUI;

ONHUCHIBaTh M3yYEHHbIE CBOWCTBA Tel M (U3NYECKUE SIBJICHUS, HCIOJIb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MMyTh, CKOPOCTh,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSYKECTH, BEC TeEJla, CUJla TPEHHUS, JABIICHUE
(TBEpOTO TeEna, KUIAKOCTH, ra3a), BbITAJKMBAIOUIas CHJIA, MEXaHW4yeckas padora,
MOIIIHOCTh, IUJIEYO CHJIbl, MOMEHT CHJIbI, KO3()(PUIMEHT TMOJE3HOr0 JAeUCTBUS
MEXaHU3MOB, KMHETHYECKasl U NOTEHLMAJIbHASI SHEPIHs), IPU ONUCAHUU MPABHIBHO
TPAaKTOBATh (PU3UYECKUN CMBICI UCTIOIb3YEMBIX BETUYHMH, X 0003HAUYEHUS U CAMHHIIBI
bu3MUeCKUX BEJIUMYUH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3HMYECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYHMHAMH, CTPOUTh TIpaUKU H3YUYCHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEJIMYUUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHSI U MPOIECCHI, HCIOJIb3Ys
npaBuUiia CIOXKEHUsI CUJl (BIOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbruara (0J0Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH
COXpAHEHUs MEXAaHWYECKOM HPHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3NUYECKUE SIBJICHUS, MPOLECChl M CBOICTBA Tel, B TOM YHCIE U
B KOHTEKCTE CHUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABILTH
NPUYUHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHWE M3 1-2 JIOTMYECKUX IIaroB
¢ onopoi Ha 1-2 u3y4eHHBIX CBOWCTBA (PU3UUECKUX SBJICHUM, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1-2 neicTBHs, MCNONB3Yysl 3aKOHBI U (POPMYJIBL,
CBSA3BIBAOLIME (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 331a4M 3alIUChIBATh
KpaTKOe YCIOBUE, MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYJIbl U TPOBOIUTH
pacy€Thl, HAXOAUTh CIIPABOYHBIE TAHHbIE, HEOOXOIUMBIE JUIsl PEILICHUS 33]1a4, OLEHUBATh
PEATMCTUYHOCTh NOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIN (U3HUECKUX
METOJOB, B OIKMCAaHUU HCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE MPEIAIOIOKECHHE
(runoresy), pa3nIu4aTh U UHTEPIPETUPOBATH NOTYUEHHBINH pe3yIbTaT, HAXOIUTh OIIUOKU
B XOJI€ OIIBITA, JAEJNAaTh BEIBOJBI IO €r0 pPe3yJbTaTaM;

MPOBOAMTD OIBITH MO0 HAOTIOACHUIO (PU3MUYECKUX SBICHUM WM (PU3NIECKUX
CBOMCTB TeN: (OPMYJIMPOBATH MIPOBEPSEMBIE MPEIIOJIOKEHNS, COOUPATh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pyAOBaHMs, 3alIMChIBATh X0/ ONbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MacChl Tesa, 00bEMa, CUIIbI
U TeMIepaTypbl C UCMOIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3alUCHIBATDH
MOKa3aHus MpUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKONW BEIMUYMHBI OT JIPYTOi
C UCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBHUKYILETOCS

31



TeNa OT BPEMEHU JBMKCHHsI Tela, CUJIbl TPEHUS CKOJNBKEHHUS OT Beca Tella, KauyecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHUJIbI TPEHUS OT IUIOLIATU
COTIPUKOCHOBEHHMSI TEJ, CHJIbl YNPYTOCTH OT yJIWHEHUS TPYKUHBI, BHITATKUBAIOIICH
CWIbl OT 00bEMa MOTpYyKEHHOW YacTU Tejla M OT IUIOTHOCTH KUAKOCTH, €&
HE3aBUCUMOCTH OT INIOTHOCTH TeJla, OT INTyOHHBI, Ha KOTOPYIO IOIPY>KEHO TEJIO, yCIOBUMA
TUTAaBaHMSI TEJl, YCIOBHMM paBHOBECHs pbluara M OJOKOB, y4acTBOBATh B IJIAHHUPOBAHHUH
y4eOHOTO HCCIIeIOBaHUsl, COOMpPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUs, CIIEIys
NpeIJIOKEHHOMY IJIaHy, (HUKCHUpOBAaTh pE3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nYecCKuX BEIWYMH B BUJEC MPEIOKCHHBIX TaONHWIl U TpaduKOB, AENATh BBIBOJBI
0 pe3yJibTaTaM MCCIIe0BaHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMUH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH U TBEPAOrO Tejla, CHUla TPEHUS CKOJBXKEHHs, JaBJieHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHJIa, IEHCTBYIOIAs Ha TOTPYKEHHOE B KHUAKOCTh TEN0, KOOPPHUITHESHT
MOJIE3HOT'O JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIETys MPEAJIOKEHHON UHCTPYKIIMU: MIPU
BBITIOJTHEHUH HM3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIISTH
3HAUYEHHE UCKOMOM BEITUUYHHBL;

cOONIOaTh TpaBWiia TEXHUKH OE30MacHOCTH TpH pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHLHUIIBI JEUCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOMLIAIOMINECS COCYAbl, 0apOMETp, pbluar, MOJABMKHBIA U
HEMOABW)XHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTEpU30BaTh TPHUHITUILI JEHCTBUS HM3YyYCHHBIX MPUOOPOB W TEXHUYECCKUX
YCTPOMCTB € OMOpOM Ha WX omnucaHus (B TOM 4YHCIE: MOAIMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THJIPABIMYECKUN Npecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIONIb3YsS 3HAHHUS O CBOWCTBAX (PU3WYECKUX SBICHUN M HEOOXOAUMBIE
¢buznyecKkue 3aKOHbl U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPHUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HU [IJIi OOECIICUECHHS
O0e3omacHOCTH Tpu OOpalieHUH C NpudOpaMM M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHUS 3I0POBbS M COOIIOICHHSI HOPM 3KOJIOTHUECKOTO MOBEACHUS B OKPY KarOIIeh
cpene;

OCYIIECTBIISITH OTOOP MCTOYHUKOB WH(poOpManuu B VHTepHETE B COOTBETCTBUU
C 3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, HAa OCHOBE UMEIOIINXCSI 3HAHUH U TTyTEM CPaBHEHHS
Pa3TUYHBIX UCTOYHUKOB BBIACIATH MH(POPMAIIUIO, KOTOPask SABJISETCS MPOTUBOPEUUBON
WJIA MOKET OBITh HETOCTOBEPHOI;

UCIIOJIb30BaTh TMPU BBINOJHEHUU Y4YeOHBIX 3aJaHUid  HAYYHO-TIOMYJISIPHYIO
AuTepaTypy (U3MUECKOTO COACpX aHHs, CIPaBOYHBIE MaTepUaibl, PECYpPChl CETH
Wutepuer, Bnaaerb mnpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMau U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIEHHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(pOpMaIK (HU3NIECKOTO COACPKaHMs, B TOM YHCJIE MyOJIUIHO
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JieNaTh KpaTKue COOOIIEHHUsI O pe3ysibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIIEeIOBaHUM,
IPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3YUYEHHBIM MOHATUHHBIM anmapar Kypca (U3UKH,
CONIPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALMEN;

IIPY BBITIOJIHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUI paclpeaessiTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C MIOCTABJICHHBIMH 33/1a4aMHU, CIECAUTD 32 BBIITOJTHEHNEM I1JIaHA
JCHCTBUM, aJleKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaA B JESITEIBHOCTh TPYIIIHI,
BBICTPAaNBATh KOMMYHHUKAaTHBHOE B3aUMOICUCTBUE, YUUTHIBAs MHEHUE OKPYIKAIOIIUX.

K koniy oOyuenuss B 8 kJiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUI:

MCII0JIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE ABUKEHHE aTOMOB U

MOJIEKYJI, arperaTHhIe COCTOSIHHSI BEIIECTBA, KPUCTAJUTMYECKUE U aMOpQHBIE Tea,
HACBIIIEHHBIN YU HEHACBILIEHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIIEPATypa, BHYTPEHHSS
DHEPrus, TEIUIOBOW JBHUIATENb, JIEMEHTAPHBIA AIEKTPUUYECKUM 3apsill, JIEKTPUUECKOE
1oJie, MPOBOJHUKH U AUAIICKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

pasnyath sIBJIEHUS (TEIMIOBOE PACIIMPEHUE U CKAaTHE, TEIIONepeaya, TEMI0BOe
paBHOBECHE, CMauyMBaHHWE, KaNWUISPHBIE SBJICHUSA, WCIApPEHHE, KOHAECHCALUS,
IJ1aBJIEHUE, KpUCTAJLITU3aIus (oTBepaeBaHue), KUIIEHUE, TeIIonepe1ada
(TEemIOMpOBOHOCTh, KOHBEKIUS, U3IyUCHHE), SJIEKTPU3ALMUS TeJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKAHUE, B3AUMOJICUCTBUE
MarHuTOB, AEHCTBHE MAarHUTHOTO MOJS HAa MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) 10 ONUCAHMI0 HX XApaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX TAaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YYEHHBIX (PU3MUECKUX SIBICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM 4ucjie (pu3nueckue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KalWJUISIPHBIE SIBJICHUSI B MPUPOJEC, KPUCTAUIBI B mpupojae, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
ANEKTPUUYECKUE ABJICHUS B aTMOc]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3emiid, Ipeiid MmoacoB, pojib MArHUTHOTO TOJIS 7S )KU3HU Ha 3eMJie, MOJISIPHOE
CUSIHHME, TIPU OTOM TNEPEBOJAUTH MNPAKTUYECKYHO 3aJadyy B Yy4eOHYIO0, BBIICIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (DU3UUYECKUX SIBICHUN;

OMUCHIBATh M3YYEHHbIE CBOMCTBA Ten U (U3UUYECKUE SIBJICHUS, HCIOIb3YS
dbu3uYecKkre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI,
yAenbHas TEIIOEMKOCTh BEIIECTBA, YAENbHAS TEIUIOTA IUJIABJICHHUS, yAEJIbHAsA TEIUIOTA
napooOpa3oBaHusi, yjAelbHas TEIJIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT MOJE3HOro
JNEUCTBUSI TEIUIOBOM MAalIWMHbI, OTHOCUTEJIbHAS BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHI
3apsiz, CUIa TOKa, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOAHUKA, YAEIBHOE
COTPOTHUBJICHUE BENMIECTBA, paO0OTa M MOITHOCTH JEKTPUIECKOTO TOKA), IPH OMUCAHUHN
MPaBUIHLHO TPAKTOBATh (M3MUECKUI CMBICT HCIOJIB3YEMbBIX BEIWYWH, 0003HAUCHUS H
eNVHUIBI  (U3UYECKUX BEIMYWH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKH W3YYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,
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XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHMS U MPOLECCHI, MCIOJb3YS
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHHUs BEIECTBA,
IPUHIUI CYNEPIO3ULMH 0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3aps/a,
3akoH OMa ns yyacTka nenu, 3akoH Jlxoyns—JleHua, 3aKOH COXpaHEHHs! SHEPTHH,
IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIUCHIBATh €T0 MATEMATUYECKOE

BBIPAXKCHUE;
OOBSCHATH (PU3MUECKHE MPOILECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalUld  IPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYUHHO-

CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAaroB ¢ onopout Ha 1-2
U3yYEeHHBIX  CBOMCTBa  (U3MYECKUX  SIBICHUN, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacuéTHele 3amayu B 2—3 JACUCTBUS, UCIONB3YS 3aKOHBI M (OPMYJIBI,
CBA3BIBAIOLIME (PU3NUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4M 3aIIMChIBATh
KpaTKOE€ YCJIOBHE, BBISBISATh HEJOCTATOK JAHHBIX JUISl PEIICHUS 3aJauyd, BhIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE [Tl €€ PEIICHUS, IPOBOJUTH PAaCUEThl U CPABHUBATD
MOJIy4eHHOE 3HaueHue (PU3MUYECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMH;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIU (PU3NYECKUX
METO/IOB,  HWCIOJb3yS  ONHCAaHWE  MCCIENOBAaHUSA,  BBIICIATH  MPOBEPSEMOE
IPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh NOPSAKA MPOBEICHHUS HCCIEAOBAHUS,
JienaTh BBIBO/IbI;

IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUNH WM (PU3NYECKHUX
CBOMCTB TeN (KaNWUIAPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3]lyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U HArpEBaHUs MPU U3ITyYEHHUH OT LBETA
u3Nydamen  (MOrjomampiie) MOBEPXHOCTH, CKOPOCTh  HUCHApPEHUs  BOJbI
OT TEMIIepaTypbl XUAKOCTH M IUIOHIAAM €€ IOBEPXHOCTH, 3JEKTpU3aluus Tel U
B3aMMOJICUCTBHE JJIEKTPUUECKUX 3apsiioB, B3aUMOJEHCTBHUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIU3alllsi MArHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, NEUCTBUSL MATHUTHOTO TOJIS
Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (popMynupoBaTh MpOBEpsieMble MPEANOJIOXKEHUs, COOUpaTh
YCTaHOBKY U3 NPEAJI0KEHHOI0 000py10BaHUs, ONMCHIBAThH X0/ OIbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATD MPSMbIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3[lyXa, CWJIbl TOKAa, HANpPSDKEHHs C HCIOJIb30BAHHEM AHAJIOTOBBIX INPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHMBATh pPE3yibTaThl HM3MEPEHUN C Y4ETOM
3aJlaHHOM a0COJTIOTHOM MOTPENTHOCTH;

MPOBOANTD HCCIEAOBAHNE 3aBUCUIMOCTH OJAHON (PU3MUECKON BETUYHMHBI OT APYTOM
C HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH COIPOTHBIICHHS] IPOBOJHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEYHOI0 CEYEHUS U yAEIBHOIO CONIPOTUBIICHUS BEIIECTBA
IPOBOJHUKA, CHJIBI TOKA, UAYILIErO Yepe3 MPOBOJHUK, OT HANPSKEHUSI Ha MPOBOJIHUKE,
UCCIIEIOBAHHUE IIOCJIEN0BATEIPHOIO W NApAIENBHOTO COEIUHEHUN IPOBOJHUKOB):
IUIAHUPOBATh HCCIEAOBaHUE, COOMPAaTh YCTAHOBKY W BBINOJHATH MU3MEPEHUS, CIIEIys
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NPENJIOKEHHOMY IUIaHy, (DUKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH B BUJIE
TaOJIUL ¥ TpapUKOB, J1€71aTh BHIBOBI 10 PE3YJIbTaTaM HUCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3UUECKUX BETUYMH (YeIbHAs TEIUNIOEMKOCTb
BEIIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAHOBKY, Cleays
NpeI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUCHUE BETMUMHBI;

coONI0IaTh TMpaBWa TEXHUKH O€30MacHOCTH TpH pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX INPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM HA UX omHucaHus (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIEpPMETp, BOJBTMETP, CUYETUHUK DIIEKTPUUECKOU
SHEPrUuu, DIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTEeNbHbIE JJIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUUYECKUE NPEIOXPAHUTENH, JJIEKTPOMATHUT, SJIEKTPOJIBUTATEIh
NOCTOSIHHOTO TOKa), MCIOJIb3ysl 3HAaHMS O CBOMCTBAX (PU3WYECKHUX SIBICHUN U
He00XoauMblIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI
[0 CXEMaM U CXEMaTHUYHbIM PUCYHKaM (3KUJKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHEIO CTOPaHMsl, JIEKTPOCKOI, PEOCTaT), COCTABJISATh
CXEMbl 3JIEKTPUYECKUX LIETIeH C IMOCIEI0BAaTEIbHBIM U TMapaIeIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

NPUBOAUTH TMPUMEPHl (HAXOIUTh HH(MOPMAIMIO O MpPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOM KU3HU JJIA oOOecreyeHus
0e301acHOCTH NP 00paIlieHUuH ¢ TPHUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUSI
3JI0POBbS ¥ COOIIOICHUSI HOPM 3KOJIOTMUYECKOTO MOBEACHUS B OKPYKAIOIIEH CPEIE;

OCYUIECTBJISATh TMOUCK HH(MOpManuu Quiznueckoro conaepxkanusi B HHTepHere,
HAa OCHOBE HMMEIOLIMXCS 3HAHUW U MyTEM CpaBHEHUS JOIMOJHHUTENbHBIX HCTOYHHKOB
BBIICNIATh MH(OpPMAIMIO, KOTOpas SBISETCS MNPOTUBOPEYMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUi  HAyYHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJEp)KaHMsl, CIPABOYHbIE MaTEpHalIbl, PECYpChl CETH
WNurepHer, BirageTth nOpu€MaMH KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHs, 00001mas
UHGOPMAIUIO M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJNEp)KaHUs, B TOM YHCIIE
nyOJMYHO  NIPENCTaBIATH  pe3yJbTaTbhl  MPOEKTHOM WM  MCCIEN0BATEIbCKOU
JEeATENbHOCTH, NP 3TOM IPAMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBINA anmapar
Kypca (pU3HMKH, CONPOBOK/IaTh BHICTYIUICHHE MTPE3CHTALINEH;

IIPY BBINIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUMN (PU3MYECKUX MPOLIECCOB
pacnpenensaTh 0053aHHOCTU B TPyNIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/auyaMu,
CIIEIUTh 3a BBINOJHEHUWEM IUIAHA JACHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIAJ B  JACATENBHOCTh  TPYNIbl,  BBICTPAaUBaTh
KOMMYHUKATHBHOE B3aUMO/IEMCTBUE, MPOSBIISA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.
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K koniy oOyuenuss B 9 kJjiacce npeaMeTHbIC Pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YyHAIOIIUXCSI YMEHUI:

WCIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MaTEpUAJIbHAS TOYKA, TPACKTOPUS,
OTHOCUTEITLHOCTh MEXaHWYECKOTO IBWKEHUS, neopmanus (ympyras, IIacTHIeCKas),
TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TIKECTH,
a0COIOTHO TBEPOE TEJO, IEHTP TSKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE
KoJ1IeOaHMsI ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
Y TIOTJIONIEHUS, alnb(a-, 0eTa- U raMMa-u3IIyYeHuUsl, U30TOMbI, /IepHAas SHEPreTHKa;

pasziuyath SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEMHOE JBHKECHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE TMaJIeHUE TEJ, PABHOMEPHOE
JIBW)KEHHE TI0 OKPYXXHOCTH, B3aUMOJICCTBHE TE€J, PEAKTUBHOE JBHXKECHUE,
KosiebaTenbHOE JBIDKEHUE (3aTyXalolllue W BBIHYXJACHHBbIE KOJIEOAaHHUS), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHEUHOE PACIIPOCTPAHEHHE, OTPAKEHUE
Y MPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEJI0ro CBeTa
B CIEKTp U CJOXEHHE CHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOrO CIIEKTPa U3TyYEHUs) [0 ONMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YUCHHBIX (PU3UUYECKUX SIBIICHUI B OKPYXKAIOIIEM MUPE
(B TOM uucie pundyeckue sIBJICHUS B MIPUPOJIE: MPUIUBBI U OTIUBBI, ABUKCHHUE TJIAHET
CoJIHEUHOU CUCTEMBI, PEAKTUBHOE JBUKCHUE KUBBIX OPTAaHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPICEHUE, CEHUCMHYECKUE BOJHBI, I[yHAMH, 3XO0, IBETa Tel,
ONTUYECKHE  SIBIICHUST B  NPUPOJE, OHOJOTMYECKOE  JCHCTBUE  BUIUMOIO,
yIbTPA(PUOIETOBOTO M PEHTIEHOBCKOTO H3TYyYEHUH, €CTECTBEHHBIA PaJHMOAKTHUBHBIM
(G oH, KOCMHYECKHE Ty4d, PAIMOAKTUBHOE U3ITyUCHHE IPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaaUOAKTUBHBIX M3Ty4YEHUH Ha OpPraHu3M 4YeJOoBeKa), MpH H3TOM MEPEBOAUTH
MPaKTUUECKYIO0 3a7ady B y4eOHYIO, BBIIACISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bu3HYeCcKUX SABJICHU;

OMUCHIBATh M3YYEHHbIC CBONCTBA Tel U (U3UYECKUE SIBJICHUS, HCIOIb3YS
¢dbu3nyueckre BEJIMYMHBI (CPEAHss 1 MTHOBEHHAs CKOPOCTh Tella MPU HEPaAaBHOMEPHOM
JBUKEHUH, YCKOPEHHUE, MEPEMEUICHHUE, MYyTh, YIJI0Bask CKOPOCTh, CHJIa TPEHHS, CUia
YOPYTrOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOJHOTO MajJeHUs, BEC Teja, UMITYJbC Tena,
UMITYJIbC CWJIbI, MEXaHW4YecKasi padoTa MU MOIIHOCTh, MOTEHIMANbHAS HHEPrus Telna,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MIJIM, IMOTCHIMAJIbHAS SHEPTUsS CHKATOW MPYKUHBI,
KUHETUYECKAsl SHEPIusl, MOJTHAs MEXaHUYECKasi SHEPIusl, MEPUOJ] U YacTOTa KOJIeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTeNb
MPEJIOMIICHHUSI Cpeibl), MPU ONUCAHUM TPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYUH, 0003HAYEHUS M €AMHUIIBI (PU3NYECKUX BEJIIUYWH, HAXOJUTH
(GbopMyIibl, CBSA3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIMYHMHY C JAPYTMMU BEJIMUYUHAMU,
CTPOUTH TpaPUKKN U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;
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XapaKkTepu30BaTh CBOMCTBA TeJ, (hM3MUECKHUE SBJICHHS W TPOIECCHI, MCHOJb3Ys
3aKOH COXPaHEHHsS! HEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMIT CYNEPHO3UIIUU
CWI, NPUHIUN OTHOCUTENbHOCTH ['ammnes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCa, 3aKOHBI OTPAKECHUS W TPEJIOMJIICHHSI CBETa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
M MacCcoBOTO 4YHCENl TMpH SACPHBIX peaklusX, Mpd OITOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA M 3aIIMCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UYECKHE MPOILECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallUi  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHNE U3 2—3 JIOTMUECKUX IIIaroB ¢ OMOpoil Ha 2—3
U3YYCHHBIX  CBOWCTBa  (pU3MYECKMX  SBJICHMN, (U3NYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEM;

pemath pacy€THbIC 3a7add (OMUpAIOIIMECS Ha CUCTEMY W3 2-3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIWYUHBI: HA OCHOBE
aHalM3a yCJIOBUS 3a/layMl 3alUCHIBATh KPAaTKOE YCIOBHE, BBISBISATh HEJAOCTAIONINE WU
M30BITOYHBIE JAaHHBIE, BHIOMPATHh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE ISl PEIICHMS,
MPOBOJIUTH PACUETHI U OLICHUBAThH PEATTMCTUYHOCTD MOJTYYEHHOTO 3HAYEHUST (PU3HUECKON
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIM (PHU3UIECKUX
METOJIOB,  HWCIIOJIb3ysS  ONHMCAaHWE  HCCIEIOBAHMSA,  BBIICIATH  MPOBEPSEMOE
IPEIOJIOKEHNE, OLEHUBaTh MPABUIBHOCTh TOPSAKAa IPOBEACHUS HCCIEIOBaHMUS,
JieN1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUHN U OIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOAEHUI0 (U3UYECKUX SIBICHUNW WIN (PU3NYECKUX
CBOMCTB Ten (M3y4yeHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs HHEPrHUH,
3aBHCHMOCTH MEpHo/ia KoeOaHui MPYKUHHOTO MAasSTHUKA OT MacChl Ipy3a U )KECTKOCTH
OPYXKHUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYAbl MaJbIX KoOJIeOaHUM, HpsIMOJIMHENHOE
pacmpocTpaHEHHE CBETa, pPa3lIoKeHHE Oeloro cBeTa B CIHEKTP, W3YUYCHHE CBONCTB
M300paKeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pa)Ke€HUs MpeaMeTa B coOuparouiei
JMH3€e, HAOII0ICHUE CIUIOIIHBIX U JUHEHUYaThIX CIEKTPOB U3JIyUYEHHUS): CAMOCTOSATEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOrO HAOOpa 000PYI0BAHMS, OMUCHIBATH XOJ OIBITA U
€ro pe3yJIbTaThl, (POPMYITHPOBATH BHIBOIHI;

IPOBOJUTH MIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, ONpeeNsis cpeHee
3HAUEHUE U3MEpAEMON BEIMYMHBI ((POKYCHOE pACCTOSHHUE COOMpAIOIIEl JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPHUTEIHHOTO TPUOOpa);

IPOBOJUTD UCCIIEOBAHHUE 3aBUCUMOCTEHN (PU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM
NPSIMBIX H3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHHUH
0e3 HavYaJIbHON CKOPOCTH, MEepUoja KOJIeOaHUH MAaTEMAaTUYECKOTO MAasTHUKA OT JJIMHBI
HUTH, 3aBUCIMOCTH yIJIa OTPaXCHHUsS CBeTa OT YIJIa MaJCHUS U YIJia IPeJOMIICHUS
OT yrJia MajeHusl): TUIAHUPOBATh MCCIIEI0BaHNE, CAMOCTOSTEIIBHO COOUPaTh YCTaHOBKY,
¢ukcupoBaTh pe3yNbTAThl MOJTYYEHHON 3aBUCHMOCTH (PU3NYECKUX BEJIUYMH B BUJE
TabIUI] ¥ TpauKOB, 1eJaTh BHIBOABI MO Pe3yIbTaTaM UCCIIEeTIOBAHUS;
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MPOBOJIUTh KOCBEHHBIE M3MEPEHUS! (PU3MUYECKUX BEIUMYMH (CpEeIHssl CKOPOCTh U
YCKOpPEHUE Tejla NMPU PaBHOYCKOPEHHOM JABW)KEHUH, YCKOPEHHE CBOOOJHOIrO MaJleHus,
KECTKOCTh TPYXKUHBI, KOAPOUIIUEHT TPEHUS CKOJBXKEHHS, MEXaHHYecKas pabora u
MOIIIHOCTh, YaCTOTa U MEPUO]I KOJIeOaHUI MaTEMAaTUYECKOT0 U IPYKUHHOTO MasiTHUKOB,
OINTHYECKasl CUjIa COOMPAIOLIEH JTMH3bI, paJHOAaKTUBHBIN (DOH): IUIAHUPOBATH U3MEPEHMUS,
coOMpaTh SKCHEPUMEHTAIIBHYIO YCTAaHOBKY U BBIIOJHATH HW3MEPEHHUsS, CIEIys
IPEIJIOKEHHON HWHCTPYKLUHU, BBIYUCIATH 3HAYECHUE BEIWYMHBI W AHAIU3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM MOrPEIIHOCTH U3MEPEHUM;

coOI0aTh MpaBUiia TEXHUKM O€30MacHOCTH Mpu padore ¢ 1abopaToOpHBIM
000opyIOBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJENeH: MaTepuaibHasl
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUYEYHBIM HMCTOYHUK CBETA, Jy4, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SI/Ipa;

XapaKkTepU30BaTh MPUHIMNBI JACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUSA (B TOM YHUCIE: CIHIOMETP, JATYUKHU MOJIOKEHHUS,
PAcCTOSIHUS U YCKOPEHUSI, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (hoToanmnapar, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA
0 CBOMCTBaxX (pU3NYECKUX SABICHUI U HEOOX0UMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOLECCOB MPHU PELICHUU
y4eOHO-MTPAKTUUECKUX 3a/1ay, ONTUYECKHUE CXEMbl I TMOCTPOSHUS H300paKeHH
B INIOCKOM 3€pKajie U COOUpAIOILEH JTUH3E;

OPUBOJUTH MpPUMEPbl (HAXOAUTh HH(GOPMALMIO O MpHUMEpax) MNPaKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJsi OOecredeHus
Oe3omacHOCTH IpU OOpalleHUuH ¢ NOpubopaMu M TEXHUYECKMMM YCTpOMCTBaMH,
COXPAaHEHMs 310POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOTO MOBEAEHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBIIATh MOMCK HH(pOpManuu Quandeckoro coaepxkanusi B Hutephere,
CaMOCTOATENBHO (OPMYJUPYS TMOUCKOBBIM 3aMpoc, HAXOAWTb IYTH OIpPEAEIICHUS
JOCTOBEPHOCTH IOJIy4YEHHOH MH(pOpMAIMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpXkaHMs, CIPaBOYHBIE MaTepHallbl, PECypChl CETU
WuTepHer, BaageTh NpuE€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE MW YCTHbIE COOOILIEHUS Ha OCHOBE
uH(pOpMaIIMM W3 HECKOJbKMX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHUs, MyOIMYHO
IPEJICTABIATh PE3yJIbTaThl IPOEKTHOM UM MCCIEA0BATENbCKON AESITEIBHOCTH, IIPU 3TOM
rPaMOTHO UCIIOJIb30BATh M3YYCHHBIM MOHATHUUHBINA ammapar HM3y4yaeMoro pasjena
(U3MKM M CONPOBOXAATh BBICTYIUIEHUE IIpe3eHTalMEed C Y4YETOM OcCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHMUE

denepanpHas paboyas nporpamma | dusuka. 7-9 kiaccel (0a30BbIH YPOBEHD)

7 KIJACC
Ne HanmenoBanue KonnuectBo OCHOBHBIE BH/IBI IEATEILHOCTH 00YyYarOIINUXCs
/1 pa3esioB U TEM JacoB

y4eOHOT0 npeaMeTa

Paznen 1. ®usuka u ee poJib

B MMO3HAHHUM OKPYKAalIEero Mupa

1.1 | ®usuka — Hayka 2 ®duszrka — HayKa o Ipupoe. | BoiaBienue paznuuunii Mexay pU3ndecKkumu u
0 Ipupoje SIBneHus MPUPOIBI. XMMHYECKUMU MPEBPAIICHUSIMU.
du3nyeckue sIBICHHUS: PacnioznaBanue u kinaccuduxanus Gu3n4ecKux
MEXaHUYECKHE, TCIUIOBbIE, | SBJICHUI: MEXaHUYECKHUX, TEIJIOBBIX,
ANEKTPUYECKHE, AIIEKTPUIECKIX, MAaTHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBEIE, HabGmronenne u onvucanne PuU3nUecKux sBICHUN
3BYKOBBIE
1.2 | ®usuueckue 2 dusnuecKkre BEITUUNHBI. Omnpenenenre LEeHbI JIeIeHNs Kbl
BEJIMYMHBI N3mepenue pusnueckux U3MEPUTENILHOTO MpHoopa.

BennurH. Ou3ndeckue
npubopsl. [lorpemHocts
U3MEpEeHUN
MexayHapoaHas cucrema
SJIMHUI]

W3mepenne MTMHENHBIX pa3MepPOB TeNl U

MPOMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.
N3mepenune TemiepaTypsl Ipy ITOMOIIA
KUJIKOCTHOIO TEPMOMETPA U TaTUYMKA
TeMIIEpPaTyphl.

BrinmonHeHre TBOPUYECKUX 3aJaHUN O TOUCKY
crioco00B M3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HAIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSTHUHN, MaJIBIX
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IPOMEKYTKOB BpeMeHu. O0cyxaeHne
IpeIaraeMbIX Clioco00B

1.3. | EctectBenHo- 2 Kak ¢usuka u npyrue BoiaBrkeHue runores, 00bACHIIOUIMX TPOCTHIE
HAyYHBII METOJ €CTECTBEHHBIE HAYKH SIBJICHUSI, HallpUMeEp:
NIO3HAHUS U3y4aroT IPUPOLY. — [10YEMY OCTAHABJIMBAECTCS ABUXKYILEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIIO;
METO/1 TO3HAHMUSL: — [IOYEMY B KAPKYI0 NOTOAY B CBETJIION OAEXKIE
Ha0JII0/IEHNE, TOCTAHOBKA MpOXJaaHen, yeM B TéMHOoU. [Ipennoxenue
Hay4HOI'0 BOIPOCA, Cr0co00B MPOBEPKH TMIIOTES.
BBIJIBUKEHUE TUTIOTES, [IpoBenenue nccaea0BaHus MO MPOBEPKE KaKOM-
HKCIIEPUMEHT 10 TPOBEPKE | IMOO TMIOTE3BI.
TUIO0TE3, 00BSICHEHUE [TocTpoenue npocTedmmx Moenei Gu3n4ecKux
HA0JI0/1TaEMOT0 SIBIICHUSI. SBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM), HAIIPUMED
Omnucanue prU3NUECKUX NaJICHUE NPeaMETa; IPSIMOJIUHENHOE
SIBJICHUH C TOMOILIBIO pacnpocTpaHEeHUE CBETa
Mojenen
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavajibHbIE CBeJIeHUS 0 CTPOEHHUH BellecTBa
2.1 | CtpoeHue BeniecTBa 1 CrpoeHue BelecTna: HabGntonenue v uaTepnperanus OnbIToB,

aTOMBI U MOJIEKYJIBI, UX
pasmepsl. ONbITHI,
JOKa3bIBAOIIIHE
JUCKPETHOE CTPOCHHE
BEIIECTBA

CBUICTEILCTBYIOIINX 00 AaTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BEUIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHbIX BEIIECTB B BOJIE.

Onenka pa3MepoB aTOMOB U MOJIEKYJ

C UCIoab30BaHueM (hoTorpaduii, HOJTyYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorne (ACM) —
naboparopHas padora o Teme: «OreHKa

40



denepanpHas paboyas nporpamma | dusuka. 7-9 kiaccel (0a30BbIH YPOBEHD)

TUaMeTpa aToMa METOJIOM PSIJIOB
(c ucnonb3oBanueM Gotorpaduii)».
Omnpenenenre pa3MepoB MaJbIX T

2.2 | JIBmwxeHue u
B3aUMOJICCTBUE
YaCTHUII BEIIECTBA

JIBUKEHUE 4aCTHI
BemecTBa. CBI3b CKOPOCTH
JBUKEHUS YaCTHII

C TEMIIEPATyPOH.
bpoyHOBCKO€E nBUXKEHNUE,
g dysusi.
B3anmopeiicTBue yacTuiy
BEILIECTBA: IIPUTSHKEHUE U
OTTAJIKUBaHUE

HaGmronenue u o0bsicHeHre OGpOYHOBCKOTO
JBYDKEHUS U siBIIeHUs muddy3un.

[IpoBenenre 1 0OBICHEHHE OTIBITOB

10 HaOJIOICHUIO TETJIOBOTO PACIIUPEHUS T'a30B.
[IpoBenenre 1 0OBICHEHHE OTIBITOB IO
O0OHaPYKEHHUIO CHJT MOJIEKYJISIPHOTO TIPUTSHKCHUS
U OTTAJKUBAHUS

2.3 | ArperatHbie
COCTOSIHUS BEILIECTBA

ArperaTHbl€ COCTOSHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJKOCTEU U TBEPIBIX
(KpUCTaIIMYECKHX ) TEN.
Bzaumocssa3pe Mexay
CBOMCTBAMH BEIIIECTB

B Pa3HbIX arperaTHbix
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BO/JIbI

Onucanue (C UCIOJIb30BAHUEM ITPOCTHIX
MO/I€JI€H) OCHOBHBIX pa3IM4Mil B CTPOCHUH Ia30B,
YKUJIKOCTEU U TBEPABIX TEIL.

OO0BsIcHEHNE MAJION CKUMAEMOCTH KUIKOCTER U
TBEPIBIX TeJl, OONBIION CKUMAEMOCTH Ia30B.
OObsicHeHUE COXpaHEeHUs] POPMBI TBEPIBIX TEN U
TEKYUYECTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3bIBAIOIIMUX, YTO

B TBEPJOM COCTOSIHMM BOJIbI YACTULBI HAXOATCS
B CPEIHEM Janblile IPYT OT Apyra (III0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIEHNE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMM arperaTHbIX COCTOSIHUI BOJIbI U
CYILLIECTBOBAHHEM BOJHBIX OPIraHU3MOB

(MC - 6uomnorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBu:xeHNre 1 B3aUMO/IelCTBHE TeJl

3.1 | Mexann4eckoe 3 Mexannueckoe aBmxkenue. | MccnenoBanne paBHOMEPHOTO IBUKECHUS,
JBUYKEHUE PaBHomepHOE 1 OIPENIEIICHUE €T0 IPU3HAKOB.
HepaBHOMEpHOE ABIkeHue. | HabmoneHne HepaBHOMEPHOTO IBUKCHUS U
Ckopocts. Cpennss OIIPEJEIICHUE €ro OTINYUI OT PABHOMEPHOIO
CKOPOCTb ITpU JBH>KCHUS.
HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
ABWOKCHHUH. Pacuér myTtu | ABMKEHMS (IIApUKA B )KUAKOCTH, MOJIEIH
BPEMEHU JBUKEHUS AIEKTPUUECKOTO0 aBTOMOOMIIS U T.1.).
Onpenenenne cpeHEe CKOPOCTH CKOJIbKEHHUS
OpyCKa WM IIapuKa 10 HAaKJIIOHHOM IITIOCKOCTH
Perenue 3aza4 Ha onpeAeieHue MMy TH, CKOPOCTU
Y BPEMEHU PAaBHOMEPHOI'O JIBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTU ITyTH U CKOPOCTH
OT BPEMEHU
3.2 | Unepmusi, macca, 4 SBnenue unepuuu. 3akoH | OObACHEHHE U MPOTHO3UPOBAHUE SBJICHUM,

IIJIOTHOCTD

uHepuuu. Bzaumopenicteue
TEJI KaK IPUYMHA
W3MEHEHUSI CKOPOCTH
IBIDKEeHUS Ten. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BelecTBa.
CBsI3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €MHULIE O0BEMA
BEIIIECTBA

0OyCJIOBJIEHHBIX UHEPIIUEH, HATPUMED, YTO
MPOUCXOJIUT MPU TOPMOKEHUU WU PE3KOM
MaHEBpE aBTOMOOMJIS, TOUYEMY HEBO3MOMXKHO
MTHOBEHHO IIPEKPATUThH JIBUKEHUE HA BEJIOCUTIEE
WJIM CAMOKAaTe U T. 1.

[IpoBenenuie u aHaIU3 ONBITOB,
JEMOHCTPUPYIOUIUX U3MEHEHUE CKOPOCTH
JBIKEHUS Teja B pe3yibTaTe JeHCTBUS HAa HETO
JIPYTUX TE.

Pemienue 3a1a4 Ha onpeieieHUEe MacChl Tea, ero
00BbEMA U MIIOTHOCTH.
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[IpoBeneHre u aHaIU3 OMBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJia OT €r0 MacChl MpH
B3aUMO/JICCTBUH TeJ. MI3MepeHre Macchl Teia
Pa3IMYHBIMU CIIOCOOAMHU.

OrnpeneneHue IIOTHOCTH TeJla B PE3yJIbTaTe
HU3MEPEHUS €ro MacChl U 00bEMaA

3.3

Cumna. Buasel cun

14

Cuna Kak XapakTepuCTHKa
B3aMMO/ICHCTBUS TEJl.
Cuiia ynpyrocTtu u 3aKoH
I'yka. U3mepenue cruiibl

C IIOMOIIBIO TUHAMOMETpA.
SIBiieHUE TATOTEHUS U CUJIa
TsokecTd. Cuia TSHKEeCTH
Ha JIpyTUX IIaHETaX.

Bec tena. HesecoMocTs.
Cnoxenue cuil,
HanpaBJICHHBIX 10 OJTHOU
MPSMO.
PaBHozerncTByIOIIIAs CUIL.
Cwuia tpenus. Tpenune
CKOJIb)XEHUSI U TPEHUE
nokosi. Tpenue B ipupo/ie
1 TCXHUKE

N3ydeHne B3auMOAECHCTBHS KaK TPUUNHBI
M3MEHEHUS CKOPOCTH TeJla WM ero AedopMariyii.
Onurcanue peaibHbIX CUTyalluid B3aUMOICUCTBUSA
TEJ C IOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJUTCS
MOHATHE U U300pAKEHUE CHUIIBI.

N3yuenune cunsl ynpyroctu. Mccnenosanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YIJTHHECHUS
PE3UHOBOTO IIHYPA UITU MPY>KUHBI

(c moctpoenueM rpaduka).

AHaJIN3 NPAKTUYECKUX CUTYalHMi, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIPYTOCTH
(ympyrocTh Msiua, KpOCCOBOK, BETOK JiepeBa

u Jp.).

AHaJIU3 CUTyaIui, CBA3aHHBIX C SBIICHHEM
TATOTEHUS.

OOBbsicHeHHEe OPOUTATBHOTO IBUKEHUS TJIAHET

C MCMOJb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Teia ¢ IOMOIIbI AUHAMOMETPA.
O060cHOBaHKE ATOTO CI10C00a UBMEPEHHUS.
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Ananus n MOJCJIUPOBAHNC ABJICHNA HCBCCOMOCTH.

OKCIEPUMEHTAIBHOE NIOJIyYEHUE IPaBUIIa
CJIO’KEHMSI CUJI, HAIIPABJICHHBIX BIOJIb OJHON
npsMoi. OnpeeneHne BENMYNHbI
PAaBHOJCHCTBYIOILIEU CHIL.

N3ydeHne CUIIbl TPEHUS CKOJIBKEHHS U CUIIBI
TPEHUS TIOKOSL.

HccnenoBanye 3aBUCUMOCTH CHJIBI TPEHUS

OT CHUJIBbI JABJICHUS U CBOMCTB TPYILUXCS
IIOBEPXHOCTEMN.

AHaJIN3 TPAKTUYECKUX CUTYaLUH, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIEHUS WU
yBEJIWYEHUS (KaTaHHUE Ha JIBDKAX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCIIOIb30BaHHUE
MOAIIMITHUKOB, INIABAHWE BOJHBIX KUBOTHBIX
u 11p.). Pemenue 3anau ¢ ucnosap30BaHuEM
dbopMy1 amst pacyéra CUIIBI TSKECTH, CUITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Pa3znen 4. JlaBinenue TBEPABIX TeJl, }KUAKOCTEH M ra3oB

4.1

Hasnenue. Ilepemaua
JABJICHUS TBEPIABIMU
TeJIaMU, KUJKOCTIMU
U razaMu

3

Hasnenue. CriocoObl
YMEHBIICHUS ¥ YBETUICHUS
naBiieHUs. /laBieHue rasa.
3aBUCUMOCTD JaBJICHUS
rasa ot oonéma,
TEeMITepaTypHhI.

Amnanus 1 00bSICHEHUE OIBITOB U IMPAKTHYCCKUX

CUTYyaIui, B KOTOPBIX MPOSIBIISETCS CHJIA
JTaBJICHUSI.

O6ocHOBaHME CITIOCOOOB YMEHBIIICHUS U
YBEJIMYCHUS JTaBJICHUSI.

W3y4eHne 3aBUCUMOCTH JaBJICHUS T'a3a
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Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMU U ra3aMHu.
3akon ITackans

0T 00bEMa U TEMIEPATYPHI.

N3yuenne ocobeHHOCTEH epeaadu JaBIeHUs
TBEPBIMU TETIAMH, KUIKOCTSIMHU U Ta3aMH.
ObocHOBaHME PE3yIbTATOB OIBITOB
OCOOCHHOCTSIMH CTPOEHUS BEIIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCIepUMEHTAIFHOE TOKA3aTeIbCTBO 3aKOHA
ITackains.

Pemenne 3agau Ha pacy€T gaBIeHUS TBEPAOTO
Tena

4.2 | JlaBieHue KUJKOCTU 3aBUCUMOCTb JJaBJICHHSI HccnenoBanue 3aBUCMMOCTH IaBIICHUS )KUIKOCTH
KHUIKOCTH OT TJTyOHUHBI. OT TJIyOWHBI IOTPY>KEHUS U TIIOTHOCTH JKUJIKOCTH.
ITneBMaTnyeckne Mamuuel. | Habmronenne u 00bsICHEHHE THAPOCTATUIECKOTO
['uapocraTudeckuii napajiokca Ha ocHoBe 3akoHa [lackais.
napagokc. Coobmaromuecs | Mi3ydenue coodmaromuxcs cocyaoB.
cocyabl. ['mapasiaudeckue | Pemnenue 3anad Ha pacu€r AaBIICHUS JKUIKOCTH.
MeXaHU3MBbI OObsicHeHUE MPUHIINIA IEHCTBUS
THJIPaBIMYECKOTO Mpecca, MHEBMATUYECKUX
MaIyH.
AHanu3 U 00BsICHEHNE IPAKTUIECKUX CUTYAIUH,
JIEMOHCTPHUPYIOIINX MPOSIBICHUE JaBICHUS
XKHUAKOCTHU U 3aKoHa [lackas, Hampumep
IIPOLIECCOB B OpraHu3Me Mpu TI1yO00KOBOIHOM
HBIPSTHUN
4.3 | AtmocdepHoe AtMmocdepa 3emiu u DKCIepuMeHTAIbHOE 0OHAPYIKEHHE
JIaBJICHHE aTMoc(epHOe AaBJIeHHUE. aTMoc(hepHOro JaBJICHUS.

HpI/I‘II/IHBI CyIICCTBOBAaHUA

Ananu3 1 00bsICHEHHE ONBITOB U IMPAaKTHYCCKHUX
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BO3IYIITHON 000JI0UKH
3emiu. OnbiT Toppudesuin.
N3mepenue armocdepHOro
JaBJICHUSA. 3aBUCUMOCTh
aTMOC(EPHOTO JTaBIICHUS
OT BBICOTHI HAJl ypOBHEM
mops. [Tpubopsl

TUTSL U3MEPEHUS
aTMOC(EPHOIO TABJICHUS

CUTYyalllil, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO JaBJICHUSI.

OObsicHEHHUE CyIIeCTBOBaHUS aTMOC(epbl
Ha 3eMJI€ U HEKOTOPBIX IUIAHETAX WUJIU €€
OTCYTCTBUS Ha ApYrux mianerax u JIyne.
OObsicCHEHUE U3MEHEHUS TNIOTHOCTH aTMOC(hEphI
C BBICOTOM M 3aBUCUMOCTH aTMOC(EpHOTo
JTABJICHHSI OT BBICOTBI.

Pemienuie 3agau Ha pacy€T arMmochepHOTO
JIaBJICHHUS.

N3yuenue ycrpoiictBa OapomeTpa-aHepoua

4.4

JlercTBUE )KUJIKOCTH U
rasa Ha [orpy>K€HHOe
B HUX TEJIO

JlelicTBuE KUAKOCTH U rasza
HA NOIPYKEHHOE B HUX
TeNno. BelTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [limaBanue Ten.
Bo3nyxonnaBanue

DKCIepuMEHTAIbHOE OOHAPYKEHUE JCHCTBUS
JKAJIKOCTH U ras3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpenenieHuE BHITAIKUBAIONIEN CHUIIBL,
JIEUCTBYIOLIEN HA TEJO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBeneHue u 00Cy aeHNE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbI, IEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMA OTPYKEHHOMN

B )KMJKOCTb YaCTH TeJia U OT INIOTHOCTH
JKUIKOCTH.

IIposepka nezasucumocmu esimankugaoweu
cuvl, oeticmayowell Ha mejo 8 HCUOKOCMU,
om maccwvl mena.

HccnenoBanne 3aBUCUMOCTH Beca T€JIa B BOJE

0T 00BEMA MOTPYKEHHON B KUJKOCTh YaCTH TeJa.
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Pemenue 3aa4 Ha TpUMEHEHUE 3aKOHA
Apxumena v yclIOBUs IJIaBAHUS TEJI.
KoHcTpynpoBanue apeomeTrpa uiu
KOHCTPYHPOBAHUE JIOAKHU U OINIPEACIICHUE €€
Ipy30I0AbEMHOCTH

Hroro no pazneny

21

Pa3znen 5. PaGora m MOIHOCTH. JDHeprus

5.1

PabdoTa 1 MOIITHOCTE

3

Mexanudeckas padora.
MomHocTh

DKCIIEPUMEHTAIBHOE OIPEIEIICHUE
MEXaHUYECKON pabOThI CUITBI TSHKECTH

IIPY MMAJICHUHN TEJIa U CUJIbI TPEHUS

[P PABHOMEPHOM IIEPEMENICHUU TeNa

10 TOPU30OHTAIIBHOUN ITOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaeMOM MPHU NOABEME
IO JIECTHHIIE.

Pemienne 3a1a4 Ha pacu€T MEXaHUUYECKON pabOThI
Y MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
TUIOCKOCTB. [IpaBuiio
PaBHOBECHS pblUara.
IIpumenenue npasuna
PaBHOBECUS phlUara

K OJIOKy. «30510TO€
npaBuio» Mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
IIpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpenesieHUE BBIMTPHIILIA B CUJIE TTIPOCTHIX
MEXaHU3MOB Ha IPUMEPE phluara, MoJIBUKHOIO U
HETIOJIBMKHOTO OJIOKOB, HAKJIOHHOM IIIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS pblyara.
OO6HapykeHHE CBONCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX MHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAK¥Ke

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIbHOE JJOKAa3aTEIbCTBO PABEHCTBA
paboT MpY MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIT/] HakI0OHHOM TIJIOCKOCTH.
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Pemienue 3a1a4 Ha TpUMEHEHHE MPABUJIA
paBHOBecus pbryara u Ha pacuet KII/]

5.3 | Mexannyeckas 4 Mexanunueckas SHEPTHUsL. DKCIMIEPUMEHTAIBHOE OIPEICIICHUE U3MEHEHUS
JHEprus Kunernueckas u KMHETUYECKOW U NMOTEHINAIBHON SHEPTUU TEJIa
MOTEHIMAIbHAS SHEPTHSL. IIPU €T0 CKATBIBAHUH 110 HAKIIOHHOM TUIOCKOCTH.
[IpeBparienre ognoro Bujga | GopmynupoBaHue Ha OCHOBE UCCIIEA0OBAHUS
MEXaHUYECKOU 3HEPTUU 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTUH.
B Ipyroil. 3aKkoH OO0cyxaeHue rpaHul] NIPUMEHUMOCTH 3aKOHA
COXpPaHEHHUS SHEPTUU COXpPAHEHHMS IHEPTUH.
B MEXaHUKE Pemenue 3a1a4 ¢ UCNIOJIB30BaHUEM 3aKOHA
COXpaHEHUs SHEPrUu
Hroro no paznemny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC
Ne HaumenoBanue KoanuecrBo | IIporpammuoe conepkanne | (OCHOBHBIE BUABI ACSITEIBHOCTH O0YYAOIINXCS
n/m pa3zesioB U TeM 4acoB

y4eOHOTO MmpeaMeTa

Pa3zgen 1. TensioBbIe ABJICHUSA

1.1

Crpoenue u cBoiicTBa
BEILECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIECTBA.
Macca u pa3mepsl aTOMOB U
MoJIeKyJ1. OTBbITHI,
NOATBEPKAAIOLINE
OCHOBHBI€ IOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEPAOTO, JKUIKOTO
Y Ta3000pa3HOTO COCTOSTHUM
BEILIECTBA.
Kpucrannuueckue u
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB Ia3oB,
KUJKOCTEU U TBEPABIX TEIl
Ha OCHOBE MOJIOKECHUH
MOJIEKYJISIPHO-KUHETHYECKOMN
teopur. CMauMBaHue U
KalWUIAPHBIC SIBJIICHUS.
Tennosoe pacmupenne n
CKaTHE

HaOnronenue u nHTEpIipeTalys OnbITOB,
CBUJIETEIILCTBYIOIIKUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHH BELIECTBA: OIBITHI C PACTBOPEHUEM
pPA3JUYHBIX BEIIECTB B BOJIE.

Pemenue 3a71a4 110 OIEHUBAHHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJ B €IMHUIE 00BbEMa
BCILICCTBA.

AHalu3 TEeKCTa JPEBHUX aTOMUCTOB (Harpumep,
dbparmenta noamsl Jlykpenus «O npupoje
BEILIC» ) C U3JI0’)KEHHUEM 000CHOBaHUN aTOMHOMN
TUIIOTE3bI (CMBICTI0BOE UTeHHe). O1eHKa
yOeIUTEIBHOCTH 3TUX 000CHOBAHUH.
OOBbsicHeHNE OPOYHOBCKOTO JBH)KCHHUS, SIBJICHHUS
muddy3un 1 pa3IMuanii MEXIy HUMUA Ha OCHOBE
IIOJI0KEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIECTBA.

OObsiCHEHUE OCHOBHBIX Pa3IUYHil B CTPOCHHUH
ra3oB, )KUJIKOCTEN U TBEPABIX TEI

C UCMOJIb30BAHUEM ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUM CTPOCHUS BEIIECTBA.
[IpoBeneHue ONBITOB MO BHIPALIMBAHUIO
KPHUCTAUIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUJISPHBIC SIBJICHUS U
SIBJICHHE CMAa4YHUBaHMUS.

OObsicCHEHUE POJIA KAWL PHBIX SIBJICHUM

JUISL IOCTYIUIEHUS BOJIbI B OPTaHU3M PACTECHUM.
HabGnronenue, mpoBeneHne u oObICHEHHE
OTBITOB MO HAOJIOICHUIO TETJIOBOTO
paclIMpeHus ra3oB, )KUJIKOCTEU U TBEPBIX TEI.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TET,
TEKYYECTH >KMJIKOCTHU (B TOM YHUCJIIE, PA3HUIIBI

B TEKYUYECTHU ISl PA3HBIX KUJIKOCTEM ),

JIaBJICHUS rasa.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTH JIaBJICHUS BO3/yXa OT €ro o0béMa 1
HArpeBaHMs WA OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.
AHanu3 NpaKTUYECKUX CUTYALIUH, CBSI3AHHBIX

CO CBOMCTBaMHM I'a30B, JKUAKOCTEN U TBEPBIX TEI

1.2

Tennosele mpouecch

21

Temneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHss
sHeprusi. CnocoObl
W3MEHEHUS BHYTPEHHEN
DHEPI'UU: TEIIoNepeaada u
coBepieHue padboTel. Buabl
TEIUIONEepeaaum:

OO6ocHOBaHHKE MTPABUII U3MEPECHUS TEMIIEPATyPHI.
CpaBHeHHE pa3IMUHbIX CIOCOOOB U3MEPEHUS U
IIKaJ TEMIIEPaTypBhI.

HaoOmronenne u o0bsICHEHHE OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTUH TeNa B PE3ybTaTe TEIIONEepEIauH U
pabOTHI BHEIIHUX CHIL.

Hao0monenre u 00bSICHEHHE OIBITOB,
00CyXICHHE TPAKTUYCCKUX CUTYAIIHMH,
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TEIJIONPOBOHOCTb,
KOHBEKIIUS, U3JITyUYCHHUE.
KonngecTBO TEIIOTHI.

VY nenbHas TEIJIOEMKOCTD
BelnlecTBa. TemiooOMeH 1
TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oamanca. IlnaBnenue u
OTBEpACBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VnenbHas TerjioTa
TIABJICHUS.
ITapooGpazoBanue u
KOoHJeHcauus. Mcnapenue.
Kuneunue. Y nenpHas
TEIJI0Ta NapooOpa3oBaHUsI.
3aBUCUMOCTb TEMIIEPATYPBI
KUIIEHUS OT aTMoc(epHoro
JTaBJICHUS.

BrnaxxHocTs Bo3yxa.
DHeprus TOIJIUBA.

VY nenbpHas TEIIOTa
CropaHusl.

[TpuHUIMTIBI paOOTHI
TeI1oBbIX ABurareneit KII1J]
TEIJIOBOI'O JIBUTATEIIS.
TennoBble ABUTATSIIA U

JEMOHCTPUPYIOLINX PA3JIMYHBIE BUIbI
TEIUIONEPEIauU: TEILUIONPOBOIHOCT,
KOHBEKIIHIO, U3JTy4YCHUE.

WccnenoBanue siBiieHUs TEIII000MEHA

IIPY CMEIIMBAHUU XOJIOJHON U TOPSIYEN BOJIBL.
Hab6nronenue ycTaHOBIICHUS TEIIJIOBOTO
paBHOBECHS MEXAY rOpsYEH U XOJIOJHOW BOJIOM.
Omnpenenenue (M3MepeHne) KOIMIECTBA
TEIJIOTHI, MMOJTYYEHHOTO BOJIOH MPHU TETUIOOOMEHE
C HArpeThIM METAJUINYECKUM LIWJIUHIPOM.
Onpenenenue (U3MEpPEHUE) YIETbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemenne 3ana4, CBA3aHHBIX C BBIYUCIEHUEM
KOJINYECTBA TETUIOTHI U TEMIOEMKOCTH

U TEII000OMEHE.

AHan3 CUTyalnuy MPaKTUYECKOTO
UCITI0JIb30BaHUs TEIJIOBBIX CBOWCTB BELIECTB U
MaTepuasaoB, HAIlPUMEp, B LEIAX
SHEProcOePeKEHUsI: TEIIION3OISAINSA,
sHEprocoeperarome Kpoliiu,
TEPMOAKKYMYJISITOPHI U T. [I.

HabOmronenue siBjeHu ucrapeHust u
KOHJIEHCALUH.

Hccnenosanue npouecca UCIapeHus

PAa3JIUYHBIX )KUIKOCTEM.

OOBbsicHEHUE SIBJICHUN UCTIAPEHUS U
KOHJIEHCAIIMY Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAOLIEH
Cpelbl.

3aKOH COXpaHEHUS U
MIPEBPAILCHUS SHEPTUH
B TEIUIOBBIX Ipolieccax

MOJIEKYJIIPHOTO YYCHUS.
Hab6nronenue u o0bsacHeHHE MTpoliecca KUIEHHUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPhI
KUTIEHUS OT JaBJICHUS.

Onpenenenue (U3MEpPEHNE) OTHOCUTEIHHOM
BJIQKHOCTH BO311yXa.

HaOnronenue nporecca riaBlieHUs
KPUCTAIJIMYECKOTO BEIIECTBA, HAIPUMED, JIb/IA.
CpaBHeHHE TPOLIECCOB IUIABJICHUS
KPUCTAJUTMYECKUX TeJl U pa3MsIrdeHUsI

IpY HarpeBaHUU aMOP(PHBIX Tell.

Onpenenenue (M3MEpEHNE) YIETbHON TETIOThI
TUTABJICHUS JIb/IA.

OOpbscHeHne SBICHUI MJIaBICHUS U
KpUCTAJIM3aI[MU HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO yUEHHUSI.

Pemenue 3a1a4, CBS3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B Mpolieccax
TEIUIONEepeIauy MPH IUIABJICHUH U
KpUCTAJIM3AIMH, UCTIAPEHUU U KOHJICHCAIUH.
AHanu3 cuTyanui NpakTUYeCKOro MpUMEHEHUs
SIBIICHUH TJIABJICHUS M KPUCTAIUTN3AIINY,
HaIpUMep, MOITyYeHHE CBEPXUUCTBIX
MaTepuasoB, CoJieBas IpejKa u JIp.

AHanu3 paboThl U 00BICHEHHE IPUHIUIIA
JEMCTBUS TEIJIOBOTO IBUTaTES.

Brruncnenue koianuecTBa TEMIOTHI,
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BBIJICIIAIOIIETOCS [PU CTOPAHUH PA3ITUYHBIX
BU0B ToruiuBa, U KIIJI qeuraress.
OO0cyk1eHnEe KOJIOTHICCKHUX TOCIICICTBUI
VCIIOJIb30BAHUS JIBUTATEIEH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U THIPOIJICKTPOCTAHLINHI

Hroro no pazneny

28

Pa3znen 2. DnexkTpuueckue u

MAarduTHbBIC AIBJICHUA

2.1 | Dnekrpuueckue
3aps/ibl.
3apsiKeHHBIE TeJla U
WX B3aUMOJCHCTBUS

7

DIIeKTpHU3aLus TEN.

JIBa poj1a DIIEKTpUYECKUX
3aps0B. Bzaumopenicteue
3apsHKEHHBIX TEIT.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUS
3apsHKEHHBIX TEJl

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXIY TeIaMu).
DIIEKTpUUECKOE TOJIE.
Hampsxk€HHOCTD
AIEKTPUUYECKOTO TOJIS.
[TpuHIMI cCyneprno3uuuu
AIEKTPUYECKUX MOJIEN

(Ha KaYECTBEHHOM ypPOBHE).
Hocurenn snexrpuueckux
3apsiiOB. DJIEMEHTAPHbBIN
AIEKTPUYECKUH 3apsIl.
Crpoenue aToma.
IIpoBoHUKH U

HabGntonenue u npoBeieHHE ONBITOB

10 AJIEKTPU3ALUU TEJI IPU CONPUKOCHOBEHUU U
VHIYKLHEH.

Hab0mronenne u 00bsICHEHNE B3aUMOICHCTBHS
OJHOMMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEIL.
OOBsiCHeHHE NMPUHITNIA TSUCTBHUS AIEKTPOCKOIIA.
OOBsiCHEHHE SBICHUHN JICKTPU3AINHT

IIPU COMPUKOCHOBEHUH TEJl U UHAYKIUEH

C UCIIOJIb30BAaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUYECKUX 3aPs/IOB B BEILIECTBE.
Pacmo3naBanuvie u 00ObSICHEHUE SIBIICHUM
3JIEKTPU3AlMU B TTIOBCEHEBHOM KU3HHU.
HabGmronenne n o0bsICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa.

Habntonenue onbIToB M0 MOJIETUPOBAHUIO
CHUJIOBBIX JIMHUM JIEKTPUUECKOTO MOJISI.
HccnenoBanue 1eCTBUS IEKTPUIECKOTO MTOJIA
Ha MIPOBOJAHUKH U TUDJICKTPUKH
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IUAJIEKTPUKU. 3aKOH

COXpaHCHUS JICKTPUICCKOI'O

3apsiza

2.2

[TocTostHHBIN
DIEKTPUYECKUHI TOK

20

DIIEKTPUYECKUN TOK.

Y cii0BUS CyIIECTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHnky moCTOSHHOTO
ToKa. JlencrBus
AIEKTPUUYECKOTO TOKA
(TermoBOE, XMMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUNA TOK

B JKMJIKOCTSIX M Tra3ax.
DJIeKTpUYECKasl LIETb.
Cuna Toka. DJIeKTpUUeCcKoe
HanpsKeHUeE.
ConpoTtuBieHue
MPOBOJHUKA. Y AETBHOE
COMPOTUBJICHUE BEIIECTBA.
3akod OMa 11 ydyacTka
uenu. [locnenoBarensHoe n
MapaAJIIETbHOE COCAMHECHUE
MIPOBOIHUKOB.

PaboTa u MOITHOCTh
AJIEKTPUYECKOTO TOKA.
3akoH [xoyns—Jlenua.
DIIEKTpUUYECKHUE LIETH 1

HabGnronenue pa3nuaHbIX BUIOB JIEHCTBHS
3JICKTPUUYECKOTO TOKA M OOHAPYKEHUE dTUX
BUJIOB JICHICTBUS B IOBCEIHEBHOMU KU3HU.
Habmronerre BO3HHKHOBEHHUSI Ta30BOTO paspsijia
Y DJIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka 1 UCTIBITAHUE AIEKTPUUECKON 11eTTH
IMOCTOSIHHOTO TOKA.

N3mepenune cuibl Toka aMIepMETPOM.
N3mepenne 31eKTpuuecKoro HanpsiKeHus
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHHE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb
BJIEKTPUYECKOTO CONIPOTUBIICHUS POBOJHUKA
OT €ro JUIMHBI, TJTIOMIAIN OMEPEYHOT0 CEYECHUS
Y MaTepuala.

HccnenoBanue 3aBUCUMOCTH CHUIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COIIPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTOpE.

IIpoBepka npaBuia ClI0KEHUs HAPSKEHUN
MPU MOCJIEIOBATEIIbHOM COEJUHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia AJisi CUIIbI TOKA

MPH NapajjIeIbHOM COCIUHEHUH PE3UCTOPOB.
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noTpeouTeH
AIIEKTPUIECKON SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIU3 CUTyalMi NOCJIEI0BATEIBHOIO U
NapajieIbHOTO COEAUHEHHUSI TPOBOJHUKOB

B JIOMAIIIHUX JICKTPUUECKHUX CETSX.

Pemenue 3anau ¢ ucnosib3oBanueM 3akona Oma
1 (hopMys pacuéra ANEKTPUUECKOTO
COIIPOTHUBIICHUS IIPU MOCJIEA0BATEIIBHOM U
MapaJICIbHOM COEAUHEHUH MMPOBOIHUKOB.
Omnpenenenue paboThI JIEKTPUYECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOP.

Ornpenenenue MOIHOCTH 3IEKTPUUECKOT0 TOKa,
BBIJICJIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3
JaMIIOYKYy OT HanpsbkeHus: Ha Hel. OnpeneneHue
KII/ narpeBareis.

WccnenoBanne mpeoOpa3oBaHus YHEPTUN

IIPU NOABEME IPy3a JIEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOMCTBA U MPUHIIHAIIA JIEHCTBUS
JIOMAITHUX JIEKTPOHATrpeBaTeIbHbIX MPUOOPOB.
OObsicHEHUE TPUYKUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA AEUCTBUSA IUIABKUX MTPEIOXPAHUTEIICH.
Pewrenne 3a1a4 ¢ UCIoONb30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIC SIBIICHUS

ITocTossHHBIE MATHUTHI.
BzaumopeiictBue
IIOCTOSIHHBIX MarHUTOB.
MaruuTHoe€ moJe.
MaruuTtHoe noJjie 3eMiIn

HccnenoBanrue MarHUTHOI'O B3aMMOICHCTBUS
IMOCTOAHHBIX MAardHuTOB.

I/I3y‘IGHI/I€ MAargmMTHOTI'O ITOJIA ITIOCTOSHHBIX
MAaramTOB IIPpHU UX O6T>€I(I/IHGHI/II/I " Pa3aCIICHUU.
HccnenoBanrue MarHUTHOIO B3aUMOICHCTBUS
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Y €T0 3HAYECHHUE IS )KU3HU
Ha 3emwiie. OnbIT Dpcerena.
MarunurtHoe mnoJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AJEKTPOMArHUTOB

B TeXHUKE. JlericTBUE
MarHuTHOTO MOJIs

Ha MTPOBOJIHHUK C TOKOM.
DIIEKTPOABUTATENH
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJBUTATENCH

B TEXHHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPU X OOBEAMHEHUH U Pa3/ICJICHUH.
[IpoBeaeHuEe ONBITOB MO BU3yaIn3allUM MOJIS
MOCTOSIHHBIX MArHUTOB.

N3yueHue ABiIeHUs HAMAarHUYMBAaHUS BEIIECTBA.
HccnenoBanne necTBUS 3JIEKTPUIECKOTO TOKA
Ha MATHUTHYIO CTPENKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYOLIUX
3aBHCUMOCTb CHJIbI B3aUMOJICCTBUS KaTyIIKH
C TOKOM M MarHuTa OT CHJIBI M HaIllpaBJICHUS TOKa
B KaTyUIKE.

AHaIM3 CUTyalMi NPaKTUYECKOT0 MPUMEHEHUS
AJEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBIIIJIEHHOCTH, MEJTULIMHE).
N3yueHue neicTBUsE MAarHUTHOTO TTOJIS

Ha [IPOBOJIHUK C TOKOM.

N3ydenue neicTBUs 3JIEKTPOIBUTATENIS.
N3mepenune K11/ a5ekTpoaBUraTenbHom
YCTaHOBKH.

Pacno3znaBanue u aHanu3 pa3anyHbIX
MPUMEHEHHH JIEKTPOIBUTaTENEH

(TpaHCcopT, OBITOBBIC YCTPOMCTBA U AP.)

2.4

DJIeKTpOMarHuTHas
WHIYKIHS

OnbiTel Papajes. SBieHue
AIEKTPOMAarHuTHOU
unaykuuu. [Ipasuno Jlenua.
DJIeKTpOreHeparop.

OnebITHI 11O HCCIICOOBAHHNIO SABJICHH
BHGKTpOMaFHI/ITHOﬁ HHAYKOUN: UCCIICIOBAHUC
W3MCHCHUM 3HAUCHUS U HaIIpaBJICHUA
HMHAYKIOOUOHHOI'O TOKa
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Crioco06sbI osTydeHus
ANEKTPUYECKON YHEPTUH.
DIIEKTPOCTAHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHMKAX SHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KVIACC
Ne HaumenoBanue KomnuectBo | Ilporpammuoe conepxanue | OCHOBHBIE BUJIBI EATEILHOCTH O0YUYAOIIUXCS
n/m pa3ziesioB U TeM 4acoB

y4eOHOTO mpeaMeTa

Pa3zgen 1. Mexannueckue sABJICHUSA

1.1

MexaHnueckoe
JIBUKEHUE U CIIOCOOBI
€ro ONUCaHUA

7

MexaHnuecKoe JBUKECHUE.
MarepnanbHas TOUYKa.
Cucrema oTcuéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO IBUKEHUSI.
PaBHoMepHOE
NPSIMOJIMHEWHOE JIBUKEHHUE.
HepasHoMepHoOEe
MPSIMOJIMHEWHOE IBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJja Npu
HEPAaBHOMEPHOM JBUKECHUHU.
Yckopenue.
PaBHOyCKOpEeHHOE
NPSMOJIMHENHOE IBUKEHNE.
CB00OOIHOE naicHHE.
Omnpitel INanumes.
PaBHOMEpHOE NBHKEHNE

110 OKPY’KHOCTH.

ITepuon u wactora
oOpaiuenus. JInuneitnas u
YIJIOBAsi CKOPOCTH.

Ananu3 u 00CyKJeHUE Pa3IMYHBIX PUMEPOB
MEXaHUYECKOTO JIBYKCHHSI.

OO6cy>xaeHue rpaHul] IPUMEHUMOCTHA MOJICIN
«MaTepHuaibHas TOYKaY.

Onrcanre MEXaHU9IECKOTO ABUKCHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuua,
rpaduk).

AHau3 )KU3HCHHBIX CUTYAIIUHA, B KOTOPBIX
MPOSIBJISIETCSI OTHOCUTEILHOCTh MEXaHUIECKOTO
JIBYKEHUS.

Ha6nronenne MexaHn4ecKoro JBMKEHUS Tea
OTHOCUTEJIFHO Pa3HBIX TEJl OTCUETA.
CpaBHEHHUE ITyTEeH M TPACKTOPUI TBMKCHUS
OJTHOTO M TOTO € TeJla OTHOCUTEIHHO Pa3HbBIX
TEJI OTCUETA.

Amnamu3 Tekcta ['anmuies 00 OTHOCUTENBHOCTH
JIBYDKEHUST; BHITTOJTHCHHE 3aIaHUH 110 TEKCTY
(CMBICTIOBOE UTEHHE).

Ornpenenenue cpeHer CKOPOCTU CKOTbKECHUS
OpycKa WU JIBYDKCHUS IIApUKa 10 HAKIIOHHON
TJIOCKOCTH.

AHam3 1 00cyXaeHne CriocoOoB
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[entpocTpemuTenbHOE
YCKOPEHHE

npUOTNKEHHOTO OTIPE/ICTICHUSI MTHOBEHHOM
CKOPOCTH.

OnpeneneHre CKOpOCTH PaBHOMEPHOTO
JBIDKCHUS (IIIApUKa B KUJIKOCTH, MOJICIIN
AIIEKTPUYECKOr0 aBTOMOOWIIS | T. II.).
OmnpeneneHye MyTH, TPOKUICHHOTO 3a TAHHBIN
IPOMEKYTOK BPEMEHH, B CKOPOCTH TeJia

10 rpa)uKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBIKEHUS OT BPEMCHHU.

OO0cykaeHrne BO3MOXXHBIX TTPUHITUTIOBR
JEeHCTBUS IPUOOPOB, U3MEPSIONINX CKOPOCTh
(CIUAOMETPOB).

BreluuciieHue myTH ¥ CKOPOCTH MPH
PaBHOYCKOPEHHOM MPSIMOJTUHEHHOM JIBKEHUN
Tela.

OnpeneneHre TPOUICHHOTO MYTH U YCKOPEHUS
JIBIDKCHUS Teja 110 rpad)uKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYDKEHUS Tea OT BPEMEHHU.

IIposepra eunomeswi: eciu

npU PaeHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCA
KAaK psi0 HeUEMHbIX Huces, mo
COOMBEMCMBYIOuUE NPOMENCYMKU BPEMEHU
O0O0UHAKOBYL.
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Ornpenenenue yCKOpeHus Teina

IIPU PaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM IIOCKOCTH.

N3mepenue nepuoja v 4acTOThl OOpalieHus
TeJa M0 OKPYKHOCTH.

Ornpenenenne CKOPOCTH PABHOMEPHOTO
JBUKEHUS TEja MO OKPYKHOCTH.

Pemienne 3aau Ha onpeaeeHne
KMHEMATUYECKUX XApAKTEPUCTUK
MEXaHUYECKOTO JBUKCHUS PA3TIUYHBIX BUIOB.
PacnoznaBanue u npuOIMKEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJIOB MEXAaHUYECKOTO JIBHXKCHUS
B IIPUPO/IEC U TEXHUKE (HA MPUMEpPaxX CBOOOTHO
NaJA0IINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB H JIp.)

1.2

B3aumopeiictBue Tei

13

[IepssIii 3ak0oH HproTOHA.
Bropou 3akon HerotoHa.
Tpernii 3akoH HprotoHna.
[IpuHiun cyneprno3uuuu
CHUJL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTHE BUABI
TPEHUS.

Cuiia TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHMUS.

Habnronenue u 006Cyx1€HUE OMBITOB

C JIBDKCHHEM TeJla IIPU YMCHBIIICHUH BITHSHUS
JIPYTUX TEN, MPEMATCTBYIOMNX IBIKCHHIO.
Amnanuns tekcta ["anuiiest ¢ onucaHuem
MBICJICHHOT'O SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 33JIaHHUH TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cy)aeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIUU B Pa3IMYHBIX CHCTEMax
OTCUETA.

Habmronenune u 00CyXIeHIE MEXaHUISCKUX
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Yckopenue cBOOOIHOTO
najzeHus. /[BikeHue ianer
Bokpyr Connua. [lepBas
KOCMHYECKasi CKOPOCTb.

HeBecoMocTh U mieperpys3Ku.

PaBHOBecHe marepuanbHON
TOYKU. AOCOTIOTHO TBEPI0E
teno. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LlenTp Ts1KECTH

SABJIEHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBU)KEHUU OTHOCHTEIIBHO
kaOuHeTa (HU3UKH.

JIeficTBUS C BEKTOPAMHU CHJI: BBITIOJIHEHUE
3a1aHUH IO CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmtonenue u/unm npoBeieHre OMbITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUJIOKEHHON K HEMY CWJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBJICHUHN

C HCIOJIb30BAaHUEM BTOPOT0 3aK0Ha HproTOHA.
Pemienne 3a1au ¢ uCroiab30BaHUEM BTOPOTO
3aKoHa HproTOHA M nIpaBuiIa CI0KEHUS CUIL.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyanmii, B KOTOPbIX HAOIIOAAK0TCS
ynpyrue nedopmanuu, 1 uX 00bICHEHHE

C UCIIOJIb30BAHUEM 3aKOHa ['yKa.

Pewienue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
I'yxa.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBKCHHS OT CUJIbl HOPMAJIbHOI'O JJaBJICHMUS.

OO6cysxaeHue pe3ynbTaTOB UCCICAOBAHNS.
Onpenenenue ko3P puureHTa TpeHUs
CKOJIb)KEHUSI.

W3mepenue cuibl TpEHUS TTOKOSL.
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Pemenue 3a71a4 ¢ uicnons30BaHreM GoOpMyITbI
JUTSL CUJIbI TPEHUSI CKOJIbKEHUS.

AHalu3 IBUKEHUSA TEJ TOJBKO MO IeCTBUEM
CHUJIBI TSDKECTH — CBOOOJTHOTO TMaJICHHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO MaJeHUsI OT MACChI TeJa.

OlnieHKa BETMYUHBI CHIIBI TATOTEHMUS,
JNEUCTBYIOIIEN MEXAY JBYMS TE€JIaMU

(171 pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tel

MOJ1 ICUCTBUEM CUJIBI TSATOTCHUS

(C UCIoIB30BaHUEM JOTOJHUTEIIBHBIX
MCTOYHUKOB HH(OPMAIIUN).

Pemienue 3a1a4 ¢ MCMONb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (hOPMYJIbI

JUISl pacu€Ta CHIIbI TSKECTH.

AHaJIU3 OPUTMHAIBHOTO TEKCTA,
OTIMCHIBAIONIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TSATOTEHHUS; BBITIOJIHEHUE 3aJaHUI
0 TEKCTY (CMBICJIOBOE UYTEHHE).

Hab6nronenue u 06CyKaeHUE ONBITOB

110 U3MEHEHUIO Beca TeJla IPU YCKOPEHHOM
JBIKCHUU.

AHaln3 yCII0OBU BO3SHUKHOBEHHUSI HEBECOMOCTH
U TIepErpy3KH.

Pewenne 3ana4 Ha onpeneneHue Beca Tena

B Pa3JIUYHBIX YCIOBUSX.
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AHanu3 CuiI, JIEUCTBYIOIIMX HA TENO,
NIOKOSIIEECs Ha OTIOpeE.
Onpenenenne NEHTPa TAKECTH PA3IAYHBIX TEI

1.3.

3aKOHBI COXPaHEHHUs

Nmnynec Tena. IsmMenenue
uMITyJibca. IMITyJIbC CHIIBIL.
3aKOH COXpaHEHUs
uMIyJibca. PeaktuBHoe
JBUKEHUE.

Mexanuueckas paborta u
MolHOCTh. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DHEPTUU U
pabotsl. [ToreHunanbHas
DHEPTHU TeNa, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorennumanbHas SHEPrUs
CKaTOW NPYKUHBI.
Kunernueckas sHeprus.
TeopeMa 0 KHHETUYECKOMN
SHEPIruM. 3aKOH COXPAHECHUS
MEXaHUYECKON SHEPTUU

Habmonenue u 06CyX1eHrE OTBITOB,
JEMOHCTPUPYIONINX TIEpeiady UMITYJIbCa

P B3aUMOJICHCTBUY TEJl, 3aKOH COXPaHEHUS
UMITyJIbCa MPU aOCOTIOTHO YIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEJL.

AHalu3 cUTyalui B OKpYyKarolen KU3HU

C MCTIOJIb30BAHUEM 3aKOHA COXPaHECHHUS
UMITYJIbCA.

Pacnio3naBanue siBIEHUSI pEAaKTUBHOTO
JIBMKEHUS B IPUPOJIE I TEXHUKE.
[IpumeHeHne 3aKOHa COXPAHEHUS UMITYJIbCa
JUTs pacy€Ta pe3yabTaTOB B3aUMOJICHCTBUSI TEI
(Ha mpuMepax HEYIPYroro B3auMOICHCTBHS,
yIPYTOro IMEHTPAITBHOTO B3aMMOICHCTBHSI IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUXKHO).

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXPaHEHUsS UMITYJIbCA.

Omnpenenenue pabOThI CUJIBI YIIPYTOCTH

pu oABEME TPy3a C UCTIOIb30BAHUEM
HETIOIBMYKHOTO M TIOJIBFDKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenne noTeHIMAIBHON YHEPTUHU YIIPYTO
neOopMUPOBAHHOM TIPYKUHBI.
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N3mepeHne KNHETHYECKOW SHEPTUU TeNa

10 JIMHE TOPMO3HOTI'O ITyTH.
OKCNEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
ITOTECHIIMAJIbHOW U KUHETUYECKOW SHEPTUM Tena
IIPU ABUYKEHUH 110 HAKJIOHHOW INTOCKOCTH.
DKCIepUMEHTaIbHasl IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SJHEPTUH

IIpU CBOOOTHOM TaICHUMU.

[IprMeHeHne 3aK0Ha COXPAHEHUS
MEXaHWYECKOM SHEPTUu AJis pacuéra

MOTCHIIMAIBHON U KHHETUYECKON SHEPTUi TEa.

Pemenue 3aJa4 C UCIIOJIb30BAHHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM 9HCPIrun

Htor

0 TIO pa3zemny

28

Pa3gen 2. MexaHn4yeckue Ko

Je0AHNUA M BOJTHBI

2.1

Mexannueckue
KoJicOaHus

6

KonebarenbHoe nBMXEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUO]T,
9acToTa, aMIUTUTY/A.
Maremaruyeckui u
PY>KUHHBIN MasTHUKH.
[IpeBparnienuie sHepruu
pu KoJiebaTeIbHOM
JIBKEHUU.

3aTyxaroniue KojaeoaHusl.
BbiHy>X1€eHHbIE KOJIeOaHusl.
Pe3onanc

Habmronenne koae0auuii o1 JEUCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHApYyKEHUE
0I00HBIX KOJIEOAHUH B OKPYXKAIOIEM MUPE.
AHanu3 KojiebaHu# Tpy3a Ha HUTU U

Ha npyxkuHe. OnpeneneHrue 4acToThl
KOJIeOaHUH MaTeMaTHIECKOTO U TIPYKHHHOTO
MasiTHUKOB.

HabGmronenue u o0bsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEproia
KOJIeOaHU MTOABEIIEHHOTO K HUTH I'py3a

OT JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEPHOJIa KoJIeOaHU

I'py3a, IOABCHICHHOI'O K JICHTC, OT MAaCCBI I'py3a.

Habnronenue u o0CyKIeHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb IeprUoaa
KoJ1e0aHMil PYKMHHOTO MAsSTHUKA OT MACCHI
rpy3a 1 KECTKOCTHU TIPYIKUHBI.

[IpumeHneHre MaTeEMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICJICH JJI OTMCAHMUSI
KOJIeOaHUI B OKPYIKaIOIIEM MUDE.

Pemenue 3ama4, CBSI3aHHBIX C BBIYUCICHUEM
WJIM OLICHKOM 4acTOTHI (TIEpro/ia) KojaebaHu
H3zmepenue yckopenuss c60600H020 NAOeHUs

2.2

Mexanunueckue
BOJIHBI. 3BYK

MexaHuyecKkre BOJIHBI.
CBoIICTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe 1
nonepevyHblie BOJIHBI. J{nnHa
BOJIHBI U CKOPOCTH €€
pacrpocTpaHEHUs.
MexaHnuecKre BOJIHBI

B TBEPAOM TeEIe,
CEHCMUYECKHE BOJIHBI.
3ByK. ' poMKOCTH 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. MudpasByk u
yIBTPa3BYK

OOHapy>XeHue 1 aHAJIN3 BOJTHOBBIX SIBJICHUI
B OKPY>KaloIlleM MHPE.

Hab6nronenue pacnpocTpaHeHus MPOA0TBHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIENIN) U
oOHapy’KeHHE aHATOTUYHBIX BUIOB BOJIH

B IpUpo/e (3BYK, BOJIHBI Ha BOJIE).
Brruucnenue qiuHbI BOJTHBI U CKOPOCTH
pacrpocTpaHeHHUs 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE ONPe/IeTICHUE TPAHUI]
YaCTOTHI CIIBIIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCTIOIh30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6nronenue v 00bsicCHEHUE SIBJICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanu3 OpUruHaIbHOIO TEKCTA, OCBALIEHHOTO
UCIOJIb30BAaHUIO 3BYKa (WK yJIbTpa3ByKa)

B TEXHUKE (3XOJIOKALMsl, yIbTPa3ByK

B MEAUIIMHE U Jp.); BBIIOJHEHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE YTEHUE)

Hroro no pazneny

10

Pa3nen 3. DieKTPOMarHuTHoOeE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DiekTpoMarHuTHOE 3 DIJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIITUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b JJIEKTPHUUYECKOTO U MATHUTHOTO
AJIEKTPOMArHUTHbIE CaoiicTBa TIOJICH.

BOJTHBI 3JIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTATBHOE H3yYCHHUE CBOCTB
[Ikaja 3JIEKTPOMAarHUTHEIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Vcrionb3oBanue C TIOMOIIIbIO MOOMIBHOTO TeIedOoHA).
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
ONeKTpOMarHuTHas IPUPOJA | AHaIU3 TEKCTOB, OITUCHIBAIOIIMX POSIBICHHSI
cBera. CKOpOCTh CBETA. ANIEKTPOMATrHUTHOTO U3TyYCHUSI B TIPUPOJIC:
BonHOBEIE CBOMCTBA CBETA | KUBBIC OPTaHU3MBI, U3TYYCHHUS HEOSCHBIX TEI
(CMBICJIOBOE UTEHUE).
Pacnio3naBanue u aHaJIU3 pa3IMIHbIX
IPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHHKE.
N3yuenune BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnonb3oBanuem Gopmy
JUTSI CKOPOCTH DJICKTPOMArHUTHBIX BOJIH, JITTHHBI
BOJTHBI ¥ 9YaCTOTHI CBETA
Hroro no pazgeny 3
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Pa3agen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHEI
pacnpocTpaHeHHUs
CBETa

JlydeBas MmozeIb CBETA.
Hcroynuku csera.
[IpsamonunenHoe
pacupocTpaHEeHUE CBETA.
3atmenns Connua u JIyHsl.
Otpaxxenue cera. [limockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

IIpenomnenue ceera. 3aK0H
npenomiieHus csera. [lomnoe
BHYTPEHHEE OTpaKEHHE
ceera. Mcnonb3oBanue
MOJIHOT'O BHYTPEHHETO
OTPaKEHUS B ONTUYECKUX
CBETOBOJIAX

HaOntonenue oneIToB, AEMOHCTPUPYIOIINX
SIBJICHUE MPSIMOJIMHEHHOTO pacIpOCTPAHECHUS
cBeTa (BO3HUKHOBEHHE TEHU U MOJyTEHN),

Y UX UHTEPIIPETALINS C UCTIOJIb30BAHUEM
MOHATHS CBETOBOIO JIyya.

OObsicHEeHUE U MOJECIUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHI.

HccnenoBanre 3aBUCMMOCTH yTJ1a OTPaXKEHUS
CBETOBOTIO JIy4a OT yrja NaJeHus.

N3yuyenue cBOMCTB U300pakeHUs B IJIOCKOM
3epKalie.

Hab6nronenue u 00bSICHEHHE ONTBITOB

IO MOJTYYEHUI0 N300paKEHH B BOTHYTOM U
BBINYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHE OTIBITOB T10 TIPETOMJICHHUIO CBETA
Ha rPaHULE Pa3JIMYHBIX CPEJl, B TOM YUCJIE
OTIBITOB C TTOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
UccnenoBanue 3aBUCUMOCTH yIiia
MPEJIOMJIEHUS OT yrJa MaJeHus CBETOBOIO Jiydya
Ha TPAHUIE «BO3TYX—CTEKIIOM.
Pacno3naBanue siBIICHUIN OTPaKCHUS U
MIPEJIOMIICHUS CBETA B TOBCEIHEBHOM KU3HH.
AHanu3 ¥ 00bICHEHUE SIBJICHUS ONITUYECKOTO
MHpaxa.

Pemienue 3a7a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTPAKECHHS U MPEJIOMIICHHUS CBETA
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4.2 | JIuH3BI M ONTHYECKUE 4 JIunza. Xox myueit B munze. | [lomydenne n3o0paxeHuii ¢ TOMOIIBIO
1110)2 (1)) 3 OnTuueckas cucrema coOuparolel u paccenBaroei JUH3.
doToamnmapara, Mukpockona | Onpezaenenue pOKYyCHOrO pacCTOSIHUS U
u Teneckorna. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JIMH3BI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpONCTBA U MPUHIIAIIA JCHCTBUS
bim3zopykocTs u HEKOTOPBIX ONTUYECKUX TPUOOPOB:
JAbHO30PKOCTh ¢doToarnmnapaTa, MUKpOCKOTA, TEJIECKOTA.
N3yuyeHnne moaenu ria3za Kak ONTUYECKOU
CUCTEMBI. AHAJIN3 SIBJICHUHN OJU30PYKOCTH
U TalTbHO30PKOCTH, PUHIIUTIA JCHCTBUS
OUYKOB
4.3 | PaznoxeHnue 0e1oro 2 Pasnoxxenue OGeoro csera Habnronenue pasznoxxenus 6emoro ceera
CBETa B CIEKTP B ciekTp. OnbITel HpIoTOHA. | B CTIEKTD.
CnoxxeHue CreKTpaabHbIX Hab6nronenue u 00bsICHEHHE ONBITOB
uBeToB. /ucnepcus cBera 110 MOJIyYEHUI0 OEJIOro CBeTa MpHU CI0KEHUU
CBETAa Pa3HBIX 1IBETOB.
[IpoBeneHue u 0ObSICHEHHUE ONBITOB
10 BOCTIPUSATHIO IBETA MPEIMETOB TIPU UX
HAOJIIOICHUH YepPe3 IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 10
Pa3znen 5. KBanTOBBIE AIBJIEHUS
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onsiToB Pezepdopaa

IIOrJI0mCHHUEC CBCTA
aTOMOM

IJIaHEeTapHas MOJENb aTOMA.
Mopaens atoma bopa.
Hcnyckanue v norioueHue

I10 UCCJICAOBAaHNUIO aTOMOB, BBIJIBUXKCHHC
T'AIIOTE3 O BOSMOJKHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHUA
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ceera aToMOM. KBaHTBL.
JInHenyaTbie CIEKTPHI

aToMOB, (hOpPMYJIMPOBAaHUE BHIBOJIOB

Y3 pE3yJbTAaTOB OIBITOB.

OO6cyxaeHne TpOTUBOPEUHIA MITaHETAPHON
MOJICJIM aTOMa U OCHOBAHMU JJI TUIIOTE3bI
bopa o cranimoHapHBIX OpOUTaX JIECKTPOHOB.
HaOmronenue CIIomHbIX U JIMHEHYATBIX
CIIEKTPOB M3JIy4YE€HUS Pa3IUYHBIX BEUIECTB.
OO0bsicHeHHUE IMHENYAThIX CIIEKTPOB U3JTyUYEHUS

5.2

CrpoeHue aTOMHOTO
aapa. JAnepHbie
peaxkuuu.

PanuoakTuBHOCTH. Asb(da-,
Oera- U TaMMa-u3TyueHUS.
Crtpoenune aToMHOTO spa.
Hyxknonnas monens
aTOMHOTrO sigpa. M30TonsI.
PannoaxktuBHbIE
npespatieHus. llepuon
IIOJIypacIiajia aTOMHBIX
anep. SlaepHble peakuuu.
3aKOHBICOXPAHEHUS
3apsAI0BOTO U MaCCOBOIO
qyucen. JHEPrus CBSI3U
aTOMHBIX siaep. CBA3b
Maccel 4 3Hepruu. Peakiuu
CUHTE3a U JACIICHUA S1EDP.
Ncrounuku sueprun CosHna
v 3BE31. AnepHas
sHepreTuka. [lercrpus
PaaOAaKTUBHBIX U3TyYEHUM

OO0cyx1eHue BO3MOXKHBIX TUIIOTE3 O MOJEISAX
CTpPOEHHUS siJIpa.

Ornpenenenue cocTana sijep 1o 3aJlaHHbIM
MAaCCOBBIM U 3apsAJIOBBIM YKCIIAM U

T10 TI0JIOKEHUIO B IEPUOUUECKON CHCTEME
3JIECMEHTOB.

AHanu3 U3MEHEHHS COCTaBa s/Ipa U €To
MOJI0KEHHUS B TIEPUOJIUUECKON CUCTEME

P O-PATMOAKTUBHOCTH.

HccnenoBanne TpeKOB 0.-4aCTHI] 10 TOTOBBIM
doTorpadusim.

OGHapyxeHue 1 U3MEPEeHHE PATUAIMOHHOTO
¢dhoHa C TOMOIIBIO IO3MMETPA, OIICHKA €ro
MHTCHCUBHOCTH.

Ananu3 OM0J0rnYecKuX N3MESHEHUH,
MPOUCXOJIAIIUX MO IEHUCTBUEM
pPaIuOaKTUBHBIX U3TyUYCHUI.
Hcnonb3oBanre paanoakTUBHBIX U3TyYEHUN
B MEJIUIIMHE.
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Ha )XUBBIC OPraHnU3MbI

Pemenue 3agau ¢ HCNIOIL30BaHUEM 3aKOHOB
COXPaHEHHSI MACCOBBIX U 3apsIOBBIX YUCEI
Ha OIPEJICIICHUE PE3YJIbTATOB SIACPHBIX
peakuii; aHAIN3 BO3MOKHOCTH WU
HEBO3MOXKHOCTH AIEPHOUN PEAKIIUU.
OneHka YHEPTUM CBSI3U SIAEP C UCTIOIH30BAaHUEM
dbopmyIibl DUHIITEHA.
OOGcyxieHue NepCcueKTUB UCTI0JIb30BaHUS
YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE34.
OO6cy)xaeHne MPEeNnMYIIECTB U AKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX C SIIEPHOMN SHEPreTUKOMN
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Hroro no pasgeny

10

IHoBTOPHTEIBLHO-00001IAOIMIA MOYJIb

[ToBTOpEHNE N
000011eHNe
coJiepKaHus Kypca
busuku 3a 7-9 Kiaccel

7

Cucremarusauus u
0000111eHH1E IPEIMETHOTO
CoJIepKaHUS U OTbITa

e TETLHOCTH,
pUOOPETEHHOTO

IpY U3YUYEHUHU BCETro Kypca
(U3UKH OCHOBHOTO 00IIIET0
0o0pazoBaHusl.

[loaroroBka K OCHOBHOMY
rOCy/IapCTBEHHOMY
’K3aMeHy 1o (hU3UKe

JU1s1 OOyYaroIuxcs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

BrimonaeHne yueOHbBIX 3a/ITaHni, TPEOYIOITIX
JEMOHCTPALUA KOMIIETEHTHOCTEN,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYUYHYHO
rPaMOTHOCTb:

— NIPUMEHEHUS MTOJYUYEHHBIX 3HAHUN

JUTSI HAYYHOT'O OOBSICHEHUS] (PU3UUYECKHUX
SIBJICHUW B OKPYKarOIIEH IPUPOLE,

B IMOBCETHEBHOMW KM3HU U BBISABJICHUS
(U3HIECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHUS OCBOEHHBIX
AKCIIEPUMEHTAIIBHBIX YMEHUN

JUTSL UCCTIEIOBAHUS (PU3NYECKUX SIBJICHUM,
B TOM YHCJIE [T IPOBEPKU TMIIOTES
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Y BBISIBJIICHUS] 3aKOHOMEPHOCTEN.

Peuienne pacu€THbIX 3a/1a4, B TOM YUCIIE
MPENoIaraoIuX UCIOIb30BaHue (U3UUIECKUX
MOJIEJIEN U OCHOBAHHBIX HA COJEPKAHUU
Pa3IUYHBIX pa3/iesioB Kypca PU3UKH.
BrinonHeHue u 3amura rpynnoBbIX Uin
VHJIUBUY AJIbHBIX TPOEKTOB, CBA3aHHBIX

C coJiep KaHueM Kypca pu3uku

Wroro no pazneny
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