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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3NKKM Ha YpOBHE OCHOBHOTO OOmEro 0OOpa3oBaHHs HAINPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

B pesynbrare wu3yueHus (U3MKM Ha ypPOBHE OCHOBHOIO oOmiero oOpa3oBaHus Yy
oOyyatorerocst OyayT chOpMHUPOBaHbI CIIEAYIOINE IMYHOCTHBIE PE3yIbTaThl B YaCTH:
¢ 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

e — NPOSIBIICHHE HHTEPECA K HCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM (PU3HUYECKOI
HayKU;

® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa’kIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSI:

¢ — T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[€HI/H/I O6HIGCTBGHHO SHAYUMBIX U DTUYCCKUX
po0sieM, CBA3aHHbBIX C IPAKTUYECKUM IPUMEHEHNEM JOCTHKEHUN (PU3HKY;

¢ — OCO3HAHMEC BAXXHOCTHU MOPAJIBbHO--OTUYCCKUX IMTPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO;

e 3) 3CTETHYECKOr0 BOCIIMTAHUS:

® — BOCHpHUATHE ICTETHUECKUX KauecTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO MOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NO3HAHUS:

® — OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHbI;

e — pa3BUTHE HAYYHOMU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0JIATr0NOJYy U

® — OCO3HaHHUE ILIEHHOCTH Oe30MacHOro oOpasza >XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEIACHHUA Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOro
K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE€ B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

® — HMHTEpeC K MPAKTUYECKOMY U3yUYEHHIO Ipodeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHEHHEe (U3NYECKUX 3HAHWKM A pelieHus 3axady B o00jacTu
OKpYXarollel cpefipl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;

e — OCO3HaHME MI0OATHFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM U MyTeil UX pelIeHus;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUAM COUMATBHON U NPUPOAHOM Cpe/bl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH HCCIEIOBAHUN U TIPOEKTOB
(bu3nuecKoil HaNMpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIECHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JeATEIbHOCTb;

e — noTpeOHOCTh B (OPMHUPOBAHWU HOBBIX 3HAHHM, B TOM uHcie (GOpMyIHUpOBaTH HUIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHHe JePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B o0nacTu (pusmkwy;

® — [JAHHPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX GU3NUYECKUX 3HAHMIA,

® — CTpEeMIICHHE aHATM3UPOBATH U BBISBIISATH B3AUMOCBSI3U MPHUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;



e — OIICHKAa CBOUX JEWCTBUH C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX
1J100aJIbHBIX TOCJIEICTBUN.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesymeraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE yUeOHbIC AEUCTBUSI, PETYIATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE AEUCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHAaBJIMBATH Cym@CTBCHHI:IfI IMPU3HAK KHaCCI/I(i)I/IKaIH/H/I, OCHOBaHUA 1JIA O606HI€HI/I$I
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPpU H3YYCHHUUN (1)I/ISI/I‘IeCKI/IX SIBJIEHUU U
IponecCoB, ACIaTb BBIBOJbI C MCIIOJIB30BAHUEM JCAYKTHBHBIX W HWHIAYKTUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYHMH,
CaMOCTOSITEJIBHO ~ BBIOMpATh CHoco0 pemieHus y4dyeOHOW (u3nueckodl 3amayu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOJXOJSIIETO C
y4ETOM CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

WCTIOJH30BaTh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(hbM3UYECKUI FIKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PHU3NUECKOTO SBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(POPMAIIHIO, MMOIYYCHHYIO B XOJC
WCCIIEIOBAHUS UM SKCTICPUMEHTA,;

CaMOCTOSATENIBHO  (OpMYIHUpOBaTh OOOOIIEHUS W  BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JAbHEHIIIee pa3BUTHE (DU3MUYECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3alpOChl NpPU TIOMCKE U O0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM IMPEIIOKEHHOH yueOHo# (pusndeckoii 3aiauu;
aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIHMIO PA3TUIHBIX
BUOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITEJIFHO BBIOMpATh ONTHMAaNbHYIO (opMy MpeicraBieHHs HHpOpManuu u
WUTIOCTPUPOBATh peLIaeMble 337a4l HECJIOXHBIMH CXEMaMHM, JuarpaMmaMmiy, HWHOU
rpaduKoil u uX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0Je 00CyXaeHus y4eOHOro Marepuana, pe3yabTaToB J1abOpaTOpHBIX paboT U
IIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJaeMOM TeMbl M BbICKAa3bIBaTh UJIEH,
HalleJICHHbIE Ha PEelICHUe 33/1a41 U MoJIepKaHue 01aroxenaTelbHOCTH O0IEeH S,
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEHUSMH JPYTMX YYacTHMKOB JHajora,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpa)kaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATh  PE3YJAbTaThbl  BBINOJHEHHOTO  (DU3UYECKOTO  OIbITa
(3KCIIepUMeHTa, UCCIIEA0BAHMS, TPOCKTA);



MMOHUMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAHTHOW M WHAWBHIYaTbHOW pPaOOTHI
[IPU PEIICHUN KOHKPETHON (PU3NYECKOi poOIeMBbl;

NPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUA MO €€
JOCTH>KEHHIO: PACIIPECIIATh POJIU, 00CYKAaTh MPOIECChl U PE3YJAbTaThl COBMECTHOM
paboTeI, 0000aTH MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATh CBOKO 4YacTh PabOThI, JOCTUras KAa4eCTBEHHOI'O pe3ysbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH Wi€HAMU KOMAaH/IbI;
OIIEHMBATh KayeCTBO CBOET0 BKJaJa B OOMIMH MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHSL.

PerJIHTI/IBHbIe YHuBEpPCAJIbHbLIC y‘-leﬁl—ll)le JeHCcTBUSA

Camoopranu3anusi:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMHUX Ul pEeLICHUs
(bu3nuecKux 3HaHU;

OpUEHTUPOBAThCS B Pa3IMYHBIX MOJXOJaX MHPHUHATHS pellieHud (MHIUBUAYyaJIbHOE,
MIPUHSTHE PEIIeHUs B TpYIIe, IPUHATHE PELIEHUN IPYMIoi);

CaMOCTOSITENIBHO COCTaBJISATh AJTOPUTM pelleHus (U3NYECKO 3aJaud WM IUIaHa
UCCIIEIOBAHUSI C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpeAsiaraéMble BapUaHThl pEeIICHUI;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlIeHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJyiaraTh iaH e€ U3MEHEeHHUS,

OOBSACHATh MPUYMUHBI JOCTHKEHHSI (HEIOCTHIKEHMS) pe3yJbTaTOB JesITeNbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBIIOJHEHUS (PU3MUECKOTO
HCCIIEIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HM3MEHHUBIIHUXCS
CUTYaIii, YCTAHOBJIEHHBIX OUTMOOK, BOSHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HABaTh CBOE MpaBO Ha OIMMOKY MpU peleHUH (U3NYECKUX 3alad WId B
YTBEPXACHUAX Ha HAyYHbIE TEMBI M TaKOE K€ MPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy obyuenus B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH y 0OYUaIOIIUXCSI YMEHUM:

UCIIONIb30BaTh MOHATHSA: (PU3MUECKHE W XHMHUYCCKUE sIBJICHHS, HaONO/ICHHE,
AKCIIEPUMEHT, MOJEJb, THUIIOTE3a, CIUHUIBI (DU3MUCCKUX BEIMYHMH, aTOM, MOJICKYyIa,
arperatHble COCTOSIHMSI BellecTBa (TBEpIOE, KHUJIKOE, ra3000pa3HOe), MEXaHUUECKOe
IBWKEHWE  (paBHOMEpPHOE, HEpPaBHOMEPHOE,  MpPSIMOJIMHEHHOE),  TPaeKTOPHS,
paBHOJEHCTBYIOIIAsT cuia, naedopmarnust (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONINECS COCYIBI;

paznuuaTh sBieHus (quddy3us, TEII0BOE IBUKEHHE YacTHIl BEIECTBA, PABHOMEPHOE
JBWKCHNE, HEPaBHOMEPHOE JBWKCHUE, WHEPIHs, B3aUMOICHCTBHE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHWs, Tepeaada JaBICHHUs TBEPABIMU
TEeJIaMH, )KUAKOCTSMH H Ta3aMu, aTMOC(EpPHOE JIaBlICHHE, TNIaBaHUE TEJI, IIPEBPAILCHHS
MEXaHWYECKOW YHEPTUH) TI0 OTIMCAHHIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOE SIBJICHUE,



pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM dYucCie (U3NYECKHE SBJICHUS B MPHUPOJC: MPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOM NPHUPOAE, ACHCTBHUE CUIIBI TPEHUSA B NIPUPOJE U
TEXHUKE, BJIMSHHEC aTMOCPEPHOTO MABJICHUS HA XUBOW OPraHu3M, IUIaBaHUE PhIO,
phlUard B TeJie YeJI0OBEKa, MPH 3TOM IEPEBOIUTH MPAKTHUECKYIO 33/7a4y B YYEOHYIO,
BBIJICIISAT CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECCKHX SBIICHHIA,

OTIMICHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3NUYCCKUE SIBJICHUS, HCIIOJIb3Ysl (PU3NUICCKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIA YIPYrOCTH, CHJa TSOKECTH, BEC Tela, CWJa TPEHUs, JaBJICHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOII[HOCTh, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA()(UIIMEHT TOJE3HOTO ACHCTBUSA
MEXaHU3MOB, KHHETUYECKasi U TOTCHIMAIbHAS DHEPTrus), MPH ONMHCAHUHN TPABHIHHO
TPaKTOBAaTh (PU3MUECKHUI CMBICII UCTIOIB3YEMBIX BEJIMUMH, UX 0003HAUYCHHS U €IMHUIIBI
(bU3UYECKUX BEIUYHMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONIME JaHHYIO (U3HUUYECKYIO
BEIIMYMHY C JAPYTMUMH BEIHMYUHAMH, CTPOUTH TpadUKH HU3YYCHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEJIIMYUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIECHUS M TMPOIECCHl, HCIOIB3YS
MpaBUiia CIIOKEHUS CHJI (BAOJL OJHOW TIpsiMoii), 3akoH ['yka, 3akoH [lackainsi, 3akoH
Apxumena, MpaBWIIO paBHOBecHs pbluara (0OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPaHCHUS MEXaHWYEeCKOW DHEpPruu, TMpPU OTOM JIaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aITUCHIBATH €T0 MaTEMAaTHUYECKOE BEIPAKECHHE;

OOBACHATh (U3MYECKUE SIBJICHUS, TMPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYaIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-
-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHWE U3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 wu3yd4eHHBIX CBOWMCTBA (U3MUECKUX SABICHWUU, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3amayd B 1—2 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIbl U
MIPOBOJUTH PAcU€Thl, HAXOIUTh CIPABOYHBIC JTaHHbIE, HEOOXOIUMBIEC Ui PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOJYYCHHON (PU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIMCAHMM HCCJIEJAOBAHMS BBIJACIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3nuyaTh W HUHTEPIPETHUPOBATH IOJIYYEHHBIH pe3yiabTaT, HaXOAUTh
OLIMOKYU B XOJI€ OMBITA, €JaTh BHIBObBI IO €r0 pe3ysibTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMBbIC MPEANONOKEHHs, COOMpaTh YCTAaHOBKY W3
MPeII0KEHHOT0 000PYA0BAHHUS, 3aMCHIBATh X0 OTBITA U (JOPMYITHPOBATH BHIBO/IBI,
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEPATyphl C HCIOJIb30BAHHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHOW aOCOTIOTHON MOTPEIIHOCTA U3MEPEHUN;
MIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKON BENWYHHBI OT APYrOi C
HCIOJIb30BAHMEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUS CKOJBXKEHUsI OT Beca Tela, KauecTBa
00pabOTKM TMOBEPXHOCTEM TeN M HE3aBHCHUMOCTH CHJIBl TPEHHS OT IUIOMIAAN
COIIPUKOCHOBEHUS TEJ, CUJIbl YIIPYrOCTH OT YIJUHEHUS MPYXKUHBI, BHITAJKUBAIOLIEH
CuIbl OT 0OBEMA MOTPY)KEHHOM YAcTH Tela W OT IUIOTHOCTH >KUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO TOTPYKEHO TeJo,
YCIOBUHM TIUIaBaHUSI TEN, YCJIOBHA paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUKM  Y4eOHOTO HCCIEeOBaHUs, COOMpaTh YCTAaHOBKY U  BBITIOJHSATH
WU3MepeHusi, cleAysl MPeUIOKEHHOMY IJIaHy, (UKCHUPOBATh PE3yJIbTaThl MOTY4EHHOMN



3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOMUI] U TpadUKOB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIEA0BAHMS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BELIECTBA
KUAKOCTU M TBEPIAOrOo TeNa, CWJIA TPEHUs CKOJIBXKEHHUS, JaBJICHUE BO3/AYyXa,
BBITAJIKUBAIOIAsl CHJIa, JEHCTBYIOLIas Ha MOIPYyXKEHHOE B KUAKOCTh TEIO,
KOA(QQHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAyS HPEI0KEHHON
WHCTPYKIWU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIISTH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH Tmpu pabore ¢ 1abopaTopHBIM
o0opynoBaHuEM;

yYKa3bIBaTh MPUHIUNBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapoMeTp, pblyar, MOJABUKHBIA U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB € OMOpOHl Ha WX OMHMCAHUSA (B TOM YHMCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBIEHUH U HEOOXOAUMBbIE
(u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKM3HH s oOecreueHus
0e30macHOCTH TpHU OOpalieHuH ¢ OpudopaMd M TEXHUYECKHMMH YCTPOWCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOTO TOBEJIEHUS B
OKpY»Karollen cpene;

OCYILIECTBIIATh OTOOP HMCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJaHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUHM U ITyTEM CPaBHEHUS
pa3IUYHBIX UCTOUHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPasl SIBJISIETCS IPOTUBOPEUNBON
WA MOKET OBbITh HEJOCTOBEPHOM;

UCIOJIb30BATh ITPH BBINOJHEHUN YYEOHBIX 3ajaHUi HayYHO--TIONMYJISPHYIO JINTEPATYpy
(GU3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMALUHN (PU3MUECKOTO COJEPIKAHUSA, B TOM YUCIIE IYOJUYHO J1eJ1aTh
KpaTKHe COOOLIEHUs O pe3ysIbTaTax MPOEKTOB WM YU4eOHbBIX MCCIEJOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh M3Y4YEHHBIH MNOHATUHHBIA ammapaT Kypca (HU3UKH,
COIPOBOKIATh BBICTYIUICHHE IIPE3EHTALINEH;

IIPU BBIMOJIHEHUHU YYEOHBIX IPOEKTOB M UCCIIECIOBAHUI pacnpeneniaTh 0043aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeWCTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTb TIPYIIIHI,
BBICTPAaNBAaTh KOMMYHUKATUBHOE B3aUMOJCUCTBHE, YUUTHIBAas MHEHUE OKPY/KAIOLIUX.

K xoHiy oOyuenust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHUI:

WCIIOJIb30BaTh TIOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKEHUE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSHHS BEUISCTBA, KPUCTAUIMUECKHE M aMOp(dHBIC Tela,
HACBHIIICHHBIA ¥ HEHACBIIICHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSISI
SHEPrHUs, TCIJIOBOM JIBUTATEIb, JICMCHTAPHBIA AJIEKTPUUYCCKHUIA 3apsijl, JIEKTPUUYECKOE
MoJie, TIPOBOJHUKH M JAMAJICKTPHKH, TOCTOSHHBIA AJIEKTPUUYCCKHA TOK, MarHUTHOE
oJI€;

pa3nuyath sBJICHUs (TEIUIOBOEC PACHIMPCHHE M CXKaTHWe, TEeIulonepeada, TEIIOBOe
paBHOBeCHE, CMauyWBaHWE, KANWUISAPHBIC SBJICHUS, WCHApeHHe, KOHICHCAIWS,
[IJIaBJIEHUE, KPUCTAJTU3AITUS (oTBepacBaHuE), KHIIEHHUE, TerIonepeaaya
(TETIONPOBOTHOCTh, KOHBEKIIMS, H3JIyYCHHE), SJICKTPU3AIUs T, B3aUMOJICHCTBUEC



3apsA0B, JEMCTBUS IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBME MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLIHMA) 10 ONMCAHHWIO WX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PrU3NYecKoe sIBJICHUE,

pacro3HaBaTh HPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUpE, B
TOM 4Hciae (U3NYECKHe SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSHKCHHE H
KalIWUISIPHbIE SIBJICHUS B MPUPOJE, KPUCTAUIbI B mpupone, uznydenue CouHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHera,
JNIEKTPUYECKHE SBJIEHUS B aTMocdepe, dJIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMJIH, JApei] MOJOCOB, POJIb MAarHUTHOTO MOJISA /ISl KU3HH Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU ITOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO,
BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHMUI;

OTMCHIBATh U3YUYECHHbIE CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCHOB3YS (PU3HYECKUE
BEJIMYMHBI (TeMIEparypa, BHYTPEHHSsS SHEpPrusi, KOJMWYECTBO TEIUIOTHI, YHAEIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJeJlbHas TEIUIOTa IUIABJICHUS, YyJAeIbHAas TeIuloTa
napooOpa3oBaHus, yJelbHasl TEIUIOTa CrOpaHHs TOIUIMBA, KOA(Q(QUIMEHT MO0JIE3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3/YyXa, JJIEKTPUUYECKUUN
3apsl, cujla TOKa, OJJIEKTPUYECKOE HallpsDKeHHEe, COMPOTHUBIIEHUE IPOBOJIHUKA,
yAEIBHOE COMPOTUBIIEHUE BEUIECTBA, Pa0OTa U MOIIHOCTDH 3JIEKTPHUUECKOT0 TOKA), IIPH
OTHMCAHUU TMPAaBWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH,
0003HaYeHHs] U €AMHUILIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYJIIbI, CBS3bIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMU BEIUYMHAMHU, CTPOUTH TIpaQUKu
M3Y4YEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKUE SIBICHUS M MPOLECCHI, HCHOJB3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOpPHUH CTPOEHMSI BEIIEeCTBa,
MPUHIUI CYNEPHO3UIUMN Toje (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH Oma g yvacTka menu, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEHUs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3allUCBHIBaTh €ro
MaTeMaTH4eCKOe BbIPaXKEHHE;

OOBSACHATH (PU3MUECKHUE TMPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUYECKUX SBJICHHH, (PU3MUECKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEII;

pemath pacy€THble 3agauyd B 2—3 JEHCTBUS, HCHOJIb3yd 3aKOHBI U (HOPMYIIBI,
CBs3bIBaKOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJIOCTATOK JAHHBIX JJISl PEUICHUS 3a/1ayH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PelIeHUs], IPOBOIUTH PACUETHI U
CpaBHHBATh MMOJTY4YEHHOE 3HAUCHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh MPU TMOMOIIU (PUINIECKUX
METO/IOB,  HCHOJb3ysd  ONUCAHUE  HCCIEAOBaHWSA,  BBLACTATH  IPOBEpsieMoe
MIPENIIONIOKEHNE, OLICHUBATh IPaBUIIBHOCTh INOpsAKA INPOBEACHMS MCCIEAOBAHUSA,
JIENIaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAONIOJEHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KamWUISpHbIE SBJIEHUS, 3aBUCHUMOCTb JAaBJEHHUS BO3JyXa OT €ro o0néma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HArpPEBaHUs IPU U3IYYEHHUH OT LBETA
U3Iyvaoume (morjiomaronieif) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUJAKOCTH W IUIOMAAUM €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMO/JICHICTBUE JIEKTPUUYECKUX 3aps/IOB, B3aUMOJIEHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yalM3alisl MarHUTHBIX MOJIEN NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHMK C TOKOM, CBOHCTBA JJIEKTPOMAarHUTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (opMynupoBaTh NpOBEpsSEMbIE IMPEANOJIOKEHHUs, CcOoOOUpaTh



YCTAaHOBKY M3 MPEUIOKEHHOTO 00OpyIOBaHMs, OIUCHIBATH XOJA OIBITa U
(hopMyIupOBaTh BHIBOBI;

BBITIOJIHATE TPSIMBbIE M3MEPEHHsI TEMIEepPaTypbl, OTHOCUTEIILHOW BIAXXHOCTH BO3YXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JIATUYUKOB
(GU3NYEeCKUX BEIWYUH, CPAaBHUBATH pE3YIbTAaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKOH BEIHMUYMHBI OT JPYrou C
WCIIOJIb30BAHNEM MPSIMBIX W3MEPEHHH (3aBUCHUMOCTH CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOIAJU MONEPEYHOI0 CEYEHMsI U YJIEIbHOIO CONPOTUBIICHUS BEILIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAaHUE IIOCIIEI0BAaTEIbHOIO U MapajlIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
TUTAHUPOBATh MCCIIEI0OBAaHKNE, COOMPATh YCTAHOBKY M BBITIOJNHSATH W3MEPEHUs, CIEIys
MPEUI0KEHHOMY TUTaHY, (DUKCHPOBATh PE3YNIBTATHI MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOIHIl ¥ TPaQUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIelbHas TEIUIOEMKOCTH
BEII[ECTBA, COMPOTUBIECHUE MPOBOJHKKA, pad0Ta U MOIIHOCTb 3JEKTPUYECKOTO TOKA):
TUTAHUPOBATh HM3MEPEHUs, COOHMpaTh OKCIIEPHUMEHTAIBHYIO YCTAaHOBKY, CIeIys
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISTH 3HAYCHNE BEIIMIHHBI,

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHUX
YCTPOICTB C OMOpOW Ha WX ONMHUCaHHs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS JTOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUYECKON
SHEPIUH, JIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpEeBATENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, 3JIEKTPOABHUIraTelb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAX (DU3MUYECKUX SIBICHUH U
HE0O0XoauMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPOINCTBA M H3MEPHUTEIbHbIE MPUOOPHI IO
cXeMaM M CXE€MaTHYHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTeslb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIIATh
CXEMBl DJIEKTPUYECKUX LIeNel ¢ MOCIeJ0BaTEeNIbHBIM U MapauleibHbIM COCIMHEHUEM
3JIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAYEHNUS 3JIEMEHTOB JIEKTPUUECKUX LIeTeH;
IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ OpubopaMu U TEXHUYECKUMH YCTpOIcTBamw,
COXpaHEHMs 3JI0pOBbsi M COOMIONEHHSI HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh IMOMCK HHpOpMauuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM M MyTéM CpaBHEHUS JIOTOJIHUTENIbHBIX HMCTOYHUKOB
BBIICIATh MHGPOPMALMIO, KOTOpas SBJSIETCS NPOTUBOPEYMBOM MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BaTh MPH BBHINOJHEHUN Y4EOHBIX 3aJaHUN HayYHO--NIOMYJISIPHYIO JIUTEPATYPY
(U3NYEeCKOT0 COJAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BJIa/IeTh NMPUEMAaMU KOHCIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGOPMALUHM U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHs, 0000mIas
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATh  pe3yJbTaThl  MPOEKTHON WMIM  HMCCIel0BaTelbCKON
JeATeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHbIM MOHSATHHHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

IpPU BBIMOJHEHUH Y4eOHBIX TPOEKTOB M HCCIENOBaHMMA (U3NYECKUX MPOLECCOB
pacrpenesiaiTe 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 33J]auaMH,



CIICIUTh 3a BBIIOJIHECHUEM IUIAHA JACUCTBUHM M KOPPEKTUPOBATh €ro, aieKBAaTHO
OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIINUXCS YMEHUH:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO JIBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPCHHE, HEBECOMOCTh U TIEPErpy3Kd, ICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIOrO Tella, pPaBHOBECHE,
MEXaHMYeCKue KoieOaHWs ¥  BOJHBL, 3BYK, MH(QPa3ByK ©  yJIbTPa3BYK,
3HeKTp0MaFHHTHBI€ BOJIHBI, IIKaJia E)J'IGKTpOMaFHI/ITHI)IX BOJIH, CB€T, 6JII/I30py1(OCTI) u
)IaJ'II)HOSOpKOCTB, CHCKTpI)I I/ICHYCKaHI/IH N IIOIJIOIICHUA, am)(ba-, 6CTa- n ramMma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JTBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
JIBUXKXCHUC 110 OKp}’)KHOCTI/I, BSaHMOHeﬁCTBHG TECII, peaKTI/IBHOC JABMKCHUC,
KoJiebaTelbHOE JIBIDKCHHE (3aTyXalolue W BBIHYKICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJMHEWHOE paclpoCTpaHCHHE,
OTpaXeHHE U MPEIIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3JI0KCHHE
0eoro cBeTa B CIEGKTP M CIIOXCEHHE CIEKTPATbHBIX IIBETOB, JUCIEPCHS CBETa,
CCTCCTBCHHAsA pa)]l/IoaKTI/IBHOCTB, BO3HUKHOBCHHC .]'H/IHGf/i‘-IElTOl"O cneKTpa I/I3J'Iy‘—IeHI/I$I)
II0 OIIMCAHUK UX XapaKTepHI)IX CBOI>'ICTB 1 Ha OCHOBE OIIBITOB, )IeMOHCTpI/IpyIOHII/IX
naHHOE (U3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBJIICHUH B OKpYyXXaromeM Mupe (B
TOM 4YHclie (PU3HYCCKUE SBJIICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, TBMKEHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHE, CEHCMHYECKHE BOJIHBI, IIYHAMH, 3XO, IIBETa TelI,
ONTHYECKUE  SBJICHUS B  TPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BUIAMMOTO,
yIBTPA(QHOJIECTOBOIO ¥ PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIN
($oH, KOCMHUYECKHE JIy4YH, PATUOAKTUBHOE H3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JNCHCTBUE PAJIMOAKTUBHBIX M3JIYYCHUI Ha OpPraHU3M 4ejOBeKa), IIPH 3TOM IEPEBOINUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYIISCTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SBJICHUH;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEJ U (PU3NYCCKHUE SBJICHUS, UCIIONIB3YS (PH3NYECKHE
BEJIUYHMHBI (CPEIHSS MU MIHOBEHHAs CKOPOCTh Tela NMPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOPEHHUE, MepeMelICHUE, MyTh, YII0Bas CKOPOCTh, CHUJIa TPEHUSs, CWJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJeHUs, BEC Tela, UMITYJIbC TeJld, MMITYJIbC
CHJIBI, MEXaHHYeCKas padoTa U MOIIHOCTb, MOTCHIIMATIbHAS YHEPIHs Teja, IMOAHITOIO
HaJI TIOBEPXHOCTHIO 36MJIH, MIOTCHIIMAIBbHAS SHEPTUs CIKATON MPY)KUHBI, KHHETUYECKAs
SHEPrus, IOJHASA MEXaHWYEeCKas SHEpPrus, IMEpUoJ M YacToTa KOJCOAaHWM, JUIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEIOMIICHUS
Cpelbl), MPU OMHCAHUU TPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICT HCIOJIb3YEMbIX
BENTUYMH, OOO3HAYEHUA M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOTUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MYECKYIO BEINUYHHY C JPYTMMH BEIHYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEINYMH,

XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUYECKHUE SBJICHUS U MPOIECCHI, UCTIOIb3YS 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMII CYNEPIIO3UIIUN CHUII,
MIPUHIIAI OTHOCUTENBHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXpAaHEHUS UMITYIbCA,
3aKOHBI OTPAKEHHUSI M TPEIOMIICHHS] CBETA, 3aKOHBI COXpPaHEHUsS 3apsI0BOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pPEAKIHsIX, MpPH OTOM JaBaTh CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €TO0 MaTEMATHUYECKOE BBIPAKCHHE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CHUTyallU — TPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  NPUYMHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOPOM Ha 2—
3 W3yuYeHHBIX CBOMCTBa (U3WYECKUX SBICHHH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIEC Ul PEUICHHUS,
MPOBOJUTH pPAacu€Thl W OLEHHWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHEIL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO pEIINTH TPU TMOMOIIN (PU3HUYECKIX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsIiEMOE
MPEIOJI0KEeHNE, OIEHUBATh IMPABWIBHOCTh TOPSAKAa MPOBEACHHUS HCCICIOBAHUS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOIIOICHUH H OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (M3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS SHEPrUH, 3aBUCUMOCTh
nepro/ia KoJIeOaHui MPYKIMHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKEHHE OeJoro CBeTa B CIEKTp, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300paKeHHsl TpeAMeTa B coOuparouieil JMH3e,
HAOJIO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUsS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMsI, OTIMCHIBATH XOJI OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHUH, OMpenenss cpeiHee
3Ha4YCHHE U3MepsieMOol BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3HI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
NPSIMBIX HM3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHU TIpPHU PABHOYCKOPEHHOM
IBUKEHHM 0e3 HayalbHOW CKOpPOCTH, TMepuoja KoyieOaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBaTh UCCIIEJOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCUpPOBaTh pe3yibTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3nyecKux BEIUYMH B BUJE TaOMUIl U IpadUKOB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefia MPU PaBHOYCKOPEHHOM JBM)KEHHUHU, YCKOPEHHE CBOOOHOTO IMaJeHHs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJbKEHHS, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa W Tepuoja KoJIeOaHWW MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWiIa coOuparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUS, COOUpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY M BBIMOJIHSTH
W3MepeHusl, cleAys MPesIOKEHHOW MHCTPYKIIMH, BBHIYMCISATH 3HAYCHHE BEIMYUHBI U
aHAJM3UpPOBaTh IOJyYEHHbIE pe3yJabTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHUN;

coOmoaTh MpaBWja TEXHUKH O€30MacHOCTH TIpu pabore ¢ J1aOOPaTOPHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKK M3YYEHHBIX (DM3MUECKUX MOJENei: MarepualibHas
TOUYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TJIaHeTapHas MOJIENIb aTOMa, HyKJIOHHAS MOJIENIb aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHIMUIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX ONMUCAHUS (B TOM YHUCIIE: CIIMIOMETP, JaTYUKHU TOJIO0KEHHUS,
paccTosIHUS U YCKOPEHHMSI, paKeTa, 3X0J0T, OUYKH, IIEPUCKOII, (poToanmnapar, ONTUYECKHUE



CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuibCcoHa), HCHOJB3Yys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIUMBbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOILIECCOB MPHU PEUICHUU y4eOHO--
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI Ui IMOCTPOCHUS M300paKeHU B TIOCKOM
3epKajie u coouparomei JInH3e;

NPUBOAMTH TIPUMEPHl (HAXOAWTH HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
HCIO0JIb30BaHUs (PU3MUYECKUX 3HAHWM B IOBCEAHEBHOM JKU3HM sl oOecreueHus
0€30MacHOCTH NIpU OOpalieHMH ¢ OpudopaMu U TEXHUYECKUMM YCTPOMCTBAMH,
COXPAHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM DOSKOJOTMYECKOIO IOBEACHUS B
OKpYKalollel cpere;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3allpoC, HAaXOOUTh IyTHU OIpeAeTIeHUs
JIOCTOBEPHOCTH TMOJIyY€HHOM UHGOpMallMM Ha OCHOBE HMEIOIIMXCA 3HAaHUU H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCI0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(u3NUecKoro coJiep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIJIETh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaLuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KaHUS, IMyOJUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON NEATENbHOCTH, MPU 3TOM T'PAMOTHO
WCIOJIb30BAaTh W3YYEHHBIN NOHATUHHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COINIPOBOKJATh BBICTYIUICHHE Ipe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®usnka u €€ posib B NO3HAHUM OKPY:KAIOIIEro MUpa.

®usnka — Hayka o npupoje. SBneHus npupoabl. PU3NUECKUe SIBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMUUUHBL. W3mepeHue ¢usnueckux BenuuuH. Punyeckue MNpudOpHI.
[TorpemHocTe N3MepeHnid. MexayHapoiHas cucteMa eIMHHL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TMO3HAHUS: HAONIOJEHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABWKEHHUE THIIOTES,
SKCHEPUMEHT [0 TMPOBEpPKE TUMNOoTe3, O0ObsicHeHHe HabmogaeMoro seieHus. Onucanue
(bu3MYECKUX SABJICHUN C TOMOIIBIO MOJIENICH.

Hemoncmpauuu.

1.
2.

MexaHu4ecKue, TeIUIOBbIE, JIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®dusnyeckne npuOOPHl U MpoLEAypa NPSMBIX M3MEPEHHH aHAJIOTOBBIM U LU(POBHIM
puOOpOM.

Jlabopamopusie pabomot u onvimol.

vk wn e

6.

OmnpezesneHue 1eHbl 1eeHus Kalbl U3MEPUTEIBHOTI0 Npruodopa.

W3mepenune pacCTOSHUMN.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tena.

Omnpenenenne pa3mMepoB MaJbIX TEIN.

W3mepenue temmeparypbl INpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4MKa
TEMIEPATYPHI.

[IpoBeneHnne wuccienoBaHMsl MO NPOBEPKE TMIIOTE3bI: JAJIbHOCTh IOJIETA ILIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIle BBICOTA ITyCKa.

Paspean 2. IlepBoHauyanbHbIe CBeJleHUSI O CTPOCHNH BellecTBA.



Crpoenue BeliecTBa: aTOMbl W MOJIEKYNbl, MX pa3Mmepbl. OMbBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JBwxenune uactuil BemiecTBa. CBsI3b CKOPOCTH JIBHDKCHHUSI YacTHI[ C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuctayinueckux) Tel. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBMKEHHUS.

2. Habmonenue nuddys3un.

3. HaOmronenue siBIeHHM, OOBICHSIONINXCS TMPUTSKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopusvie pabomot u onvimel.

1. Ormenka quamerpa aToMa METOJIOM PAJZIOB (C UCToNb30BaHUEM doTorpaduii).

2. OnpITHI 110 HAOTIOJIEHUIO TETNIOBOTO PACIIMPEHUSI TA30B.

3. OnwITHI IO OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuikeHue u B3aumMoaeicTBUE TeJl.

Mexanuveckoe aBmkeHHEe. PaBHOMepHOe W HepaBHOMEpHOE JBIKEeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh TPY HEPABHOMEPHOM JIBHKEHHUH. Pacdér myTu 1 BpeMeHU JIBUKCHHUS.

SlBnenne wHepuMu. 3aKOH WHEpUMH. B3ammoaeicTBHE Ten KaKk NPUYMHA W3MEHEHUS
CKOPOCTH JIBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnmoTHocTh BemiectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTuka B3aumozeiicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHne cuiipl ¢ MOMOIIBIO JUHAMOMETpA. fIBiIeHHE TArOTeHUs M cuia TsokecTd. Cuta
TSDKECTH Ha Jpyrux Iwianetax. Bec Tena. HeecomocTh. CroxkeHue CWJl, HAlpaBJICHHBIX IO
oaHo# mpsimoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHHue CKOIBKEHUSI U TPEHUE MOKOSI.
Tpenue B mpupoJie U TEXHUKE.

emoncmpayuu.

Habmonenue MexaHu4ecKoro IBHKEHHS Tela.
N3mepenune ckopocTy NpsSMOJIMHENHOTO IBUKEHHS.
Habntonenue siBjeHUs] UHEPIUH.
Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
CpaBHEHME MacC N0 B3aUMOJEHCTBUIO TEL.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
Jlaﬁopamopnbte pabomot u onvimol.
1. Ormpenenenre CKOPOCTH PAaBHOMEPHOTO ABM)KEHUA (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUIIS U TaK Jaiee).
2. OmpeneneHue CpeqHEH CKOPOCTH CKOJBXKEHHA Opycka WM MIapHKa MO HAKJIOHHOMN
IJIOCKOCTH.
Ornpeznenenre MI0THOCTU TBEPAOTO TeENa.
4. OmnbIThI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshkeHHs (AegopMaiiuu) MpyKHHBI OT
MIPUJIOKEHHOM CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Tea U
XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBienue TBEPABIX Teul, :KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBEIHUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temmepatypsl. [lepenaua naBneHus TBEPABIMU TeIAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBmaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmrarommuecs cocyasl. | mapaBmudeckue
MEXaHU3MBI.

ok wnNE

w



Atmocdepa 3emnu u atmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3YIIHOMN
obosoukn 3emimn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI HaJa YypoBHeM Mops. IIpubGoper ans u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE JKUIKOCTH U ra3a Ha NOrPYyKEHHOE B HUX TeNo. BeITankuBatomas (apxumenosa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jemoncmpayuu.

ok wnN e
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3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

[Tepenaua naBiieHUS KUIKOCTBIO M Ta30M.

CooOlmmarommecs: CoCypl.

I'mppasinnueckuii npecc.

[IposiBnenue aercTBUsS aTMOC(HEPHOTO TaBICHMUSL.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHUJIIBI OT 00bEMa NOrPY)KEHHOM 4YacTH Tena |
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BEHITECHEHHOM KUIKOCTH.

VYcnoBue 1maBaHus TeN: IUIABAHWE WIM TOIPY)KEHHE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeJIA U KUIAKOCTH.

Jlabopamopnuie pabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHIKOCTH
JacTH Teja.

OnpeneneHre BBITATKUBAIONIEH CHIbI, JIEUCTBYIOIIEH HA TEJO, MOTPYXKEHHOE B
JKUIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIECH CHJIBI, JEWCTBYIONIEH Ha TEJIO B
JKHJIKOCTH, OT MaccChl Tejia.

OnbITHI, TEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh BBITAJIKUBAIOUICH CHUJIbI, IEUCTBYIOLIEH Ha
TEJI0 B KUJKOCTH, OT 00bEéMa MOTPYKEHHOM B KUIKOCTh YaCTH TeJia M OT TJIOTHOCTH
JKHJIKOCTH.

KonctpyupoBanue apeoMeTpa WJIM KOHCTPYUPOBAHUE JIOAKA U OIpeAeieHue e¢€
TPy30MOABEMHOCTH.

Pasznesn 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTS.

[Ipocthie MexaHU3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpuMmeHneHnue mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPAaBHUIIO» MEXaHUKHU.
KIIJI mpocTeix Mmexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass sHeprusa. Kunermueckas M moTeHIMalbHas sHeprus. llpeBpainenue
OJIHOTO BUJa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.
1. Ilpumepbl IpOCTHIX MEXAaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS NPU PABHOMEPHOM JBIDKEHHUU Tela IO
TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycioBHI paBHOBECHS pblvyara.
3. WMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3zyueHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM SHEPIUU.
8 KVIACC

Pa3pgen 6. TentoBhIe iBJIEHHS.

OCHOBHBIE MMOJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKOI TEOpUM CTpOeHUs BelecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. OTNbITbI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monpenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemlecTBa. Kpucrammueckue u
amopusbie Tena. OOBsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI



MOJIEKYJISIPHO--KUHETHUECKON Teopuu. CMmauMBaHWE U KalWUISPHbIE sBJIEHUA. TersoBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBJKEHUS YaCTHULL.
Buytpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. TemIOOOMEH W TEIUIOBOE
paBHOBecHE. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATypbhl KUIIEHUS OT
aTMOC(EpPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIHN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHEHUs U MPEBpAIlleHUs] SHEPTHH B TEIUIOBBIX MTpOLIeccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysun.
Habmronenue sBiaeHU cMauyBaHUS U KaMWJUTSIPHBIX SIBJICHHH.
Habntoienue TemnoBoro paciupeHust Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMiepaTypsbl.
Buael Tenonepenayu.
OxmnakJieHue Mpy COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIaAMH.
. CpaBHEHHE TEIUIOEMKOCTEN PA3IUYHBIX BEIIECTB.
. HaGmronenue xumnenus.
. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Moeny TEIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUS.
OnBITHI 10 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IITTPHILIA.
OnbITHI, AEMOHCTPUPYIOUIUE 3aBHUCHUMOCTb JaBJICHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WU OXJIAKICHUS.
[IpoBepka rumoTe3spl JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJNOMKA JKMIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HalGmioneHnue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3yNbTaTe TEIUIONepenadyu u

paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOPSYei BOIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH IpH TemjaooOMeHe ¢

HarpeTbiM METATUTMYECKUM LHUITUHAPOM.

10. Omnpenienenue yieabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca nCnapeHusl.

12. Onpenenenne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIIOTHI IUIABJIECHUS JIbJA.

Paspes 7. DiiekTpryeckue ¥ MATHUTHBIE SIBJICHHUS.

Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
ten. 3akoH KymnoHa (3aBUCHMOCTH CHIIBI B3aUMOJCHMCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).
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Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHUuUI cyneprno3uimu
NIEKTPUYECKUX I0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHMKH
MOCTOSTHHOTO TOKa. J[eMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexkTpuuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBIEHHWE BemecTBa. 3akoH Owma a1 ydacTka IIemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHUE TIPOBOTHUKOB.

PaboTa u MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JleHna. DinekTpruuecKue enu
Y TOTpEeOUTENHN NIEKTpUUECKOr sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTtHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHne IeKTpOMAarHuTOB B TEXHHUKE. [[elicCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBUTATENh TOCTOSHHOTO TOKa. lcmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTpOMArHUTHOM  wHAYKHUU. [IpaBunmo  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa pojia AMEKTPUYECKUX 3apsA0B M B3aUMOICHCTBUE 3apsKEHHBIX TEJl.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTu4yecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M AMDITEKTPUKH.
MoenupoBaHE CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcToyHnKH MOCTOSTHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIepMETPOM.
. 3mepenue 351eKTpryecKoro Hanps>KeHUs BOJIbTMETPOM.
. PeocTtaTt u Mara3uH conpoTUBIICHUIA.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MarauTHO€ 1oJie TOKa. DJIEeKTPOMarHur.
. JleficTBHe MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh IOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlpaBJIE€HUS WHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHS.
25. DAeKTpOTreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopusie pabomot u onvimol.
OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH TN HHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOJI Ha TPOBOAHUKU U JUJIEKTPUKH.
COopka u mpoBepKa padoTHI DIEKTPHUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbl TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUSI.
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6. HccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIIYLErO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS
pPEe3UCTOpa U HAPSKEHUS Ha PE3UCTOpE.

7. OmnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IIJIOIAU IIOIIEPEYHOTO CEYEHHS U MaTepHaIa.

8. IlpoBepka IpaBuila CJIOKEHUs HANPSHKEHUW IPU IOCIENOBATEIBHOM COCIUHEHUU
JBYX PE3UCTOPOB.

9. IIposepka mmpaBuiia sl CUJIbI TOKA IIPU NApaAJUIEIIBHOM COEAMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. Omnpenienenre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMOI Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO 4epe3 JIAMIIOUKY, OT HaIpsHKEHUs
Ha HEW.

13. Onpenenenne KIIJ] narpeBatens.

14. MccnenoBaHne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MArHUTOB.

15. 3yyeHne MarHMTHOTO TMOJISI TMOCTOSIHHBIX MAarHUTOB IpU HX OOBEIUHEHUH U
pa3ieneHun.

16. MccnenoBanne IeHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIllPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue necTBHUsI MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENs.

20. Uzmepenne KII/I snekTpoaBuraTeIbHOW yCTaHOBKH.

21. OnbITHl MO MCCIIEJOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON MHAYKIUHU: HCCIIEOBaHHUE
W3MEHEHUI 3HaYeHUs U HallpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJeHHUS.

Mexannueckoe aBuxeHne. MarepuanbHasi Touka. Cuctema otrcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE mNpsMOJIMHENHHOE ABWXkeHHe. HepaBHOMepHOe
NpsAMOJIMHENHOE JBWKeHUe. CpedaHsis U MTHOBEHHAs CKOpPOCTh Tejla MpPU HEPaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkeHne. CBoOoiHOe majgeHue. OmbIThI
Tlamnes.

PaBHOMEpHOE ABMXKEHHE TIO OKpPY)KHOCTH. Ilepron u yactora oOpamieHus. JIuHeiHas u
yIJI0Bas CKOpOCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tpetuii 3akon Hprtorona. [lpuHumn
CYIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuja TPEHUs CKOJIBKEHMS, CUjia TPEHHS
MIOKOs1, PYTU€ BUABI TPEHUSI.

Cuma TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO TaJCHUSI.
JIBuwxxkenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHOi TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. M3menenue umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHHUs MMITYJbCa.
PeakTuBHOE IBIKEHHE.

Mexannyeckass paboTa U MOIIHOCTh. PaGoTa cunm TsbkecTH, ympyroctd, TpeHusi. Cs3b
SHepruu u paboTel. [loTeHIManbHas SHeprus Tena, MOTHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenuunanesHas 3Heprus cxatol npyxkuHbl. Kunetnueckas sneprusi. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

emoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
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CpaBHeHHE NMyTeW U TPAEKTOpPHUIl JBMKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
pa3HbIX TEJI OTCUETA.

N3mepenue cCkopocTy U yCKOPEHHUSI IPSAMOJIMHEHHOTO ABUKCHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKCHMS.

Habmtoienue ABM>KEHUS Tena M0 OKPYKHOCTH.

Habnroienne MexaHn4YecKuX SIBJICHUH, IPOUCXOJAIIMNX B cucTeMe oTcuéra «Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEJFHO KaOMHETa (hU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habmronenue paBeHcTBa CUJl IPU B3aUMOIEHCTBUH TEJL.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

. [lepenada nMmynsca Ipyu B3aMMOIECHCTBUH TEIL.

. [IpeoGpa3oBanust SHEPTUU NPU B3aUMOJAECUCTBUH TEJl.

. CoxpaHeHue UMIysbca pU HEYNIPYTroM B3aUMOJEHCTBUH.

. CoxpaHeHue uMmynbca Mpyu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnmoienue peakTHBHOTO ABUKEHHUS.

. CoxpaHeHne MEXaHMYECKON YHEPTUH NPU CBOOOTHOM IaICHUHU.

. CoxpaHeHre MeXaHNYECKON SHEPTUH MPU IBWKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1.

o N

10.

11.

KoHncTpynpoBanue TpakTa JUisi pasroHa U JAJbHEWIIEro PaBHOMEPHOIO JBHKEHUS
IrapuKa U TCIICKKH.

Onpenenenre cperHedl CKOPOCTH CKOJBXKEHHsI OpycKa WM JIBUXKEHHS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBM)KEHHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3
HayaJbHOM CKOPOCTH.

IIpoBepka TruMOTE3Bl: €CIM NP PABHOYCKOPEHHOM [JBM)KEHUM O0€3 HaydalbHOU
CKOPOCTM IIyTH OTHOCATCA KaK pPsJiI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXXYTKHA BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBXKEHUS OT CHJIBI HOPMAaJbHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHHUS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenue paOOTBl CUJIBI TPEHUS IIPU PAaBHOMEPHOM [JBI)KEHUM Teja IO
TOPU30HTAIBHONW IOBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YIPYrOCTH HpU NOAbEME Ipy3a C MCIOJIb30BAHUEM
HEMOBM)KHOTO U TOJBMKHOTO OJIOKOB.

W3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Paznen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKU KOJEOaHWH: MEpPHOJ, 4acToTa,
amIuiutyna. MaTtemMatuueckuid M NPYXKUHHBIA MaaTHUKUA. [IpeBpaienue 5sHeEpruu Mpu
K0JIeOATeIbHOM JBVKCHHH.

3aryxaromue konebanus. BeiHyxneHHbie koneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpojoabHbIe M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHuuyeckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U yapTpa3ByK.

Jemoncmpayuu.

vk wnNpeE

Habnronenue xonebanuii Ten noj AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnronenue BoIHYX/IEHHBIX KOJe0aHUI U pe30HaHca.

Pacnipoctpanenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).

Habnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.



6. AKYCTHYECKHI pe30HaHC.
Jlabopamopusie pabomot u onvimel.
1. OmnpeneneHue 4acTOThI U Mepruoa KojieOaHui MaTEMaTUYECKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOThl U MEPHOJIA KOJICOAHUMN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TE€pHOJia KOJI€OAHWN TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.
4. HccnepoBaHue 3aBUCHMOCTH IE€pPHOJA KOJICOAHUM MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTH TEpHOJa KOJCOAHHWI Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OneITHl, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTh TIepUOJia KOJIEOAHUNM MPYKUHHOTO
MasITHUKA OT MacChl T'Py3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHUs: CBOOOIHOTO MaICHUSI.
Paznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkama anekTpoMarHuTHBIX BOJH. MCTIOIB30BaHME AIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBolicTBa 3IE€KTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. VI3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBICHHS.
JlyaeBas mopenb cBera. Mcrounuku cera. IIpsMosmHEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHHS CBETA.
[Ipenomiienne cBera. 3akoH npenaomieHus cBeta. [loHOe BHYTpeHHEe OTpa)keHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyueir B JnuH3e. OmnThueckas cuctema ¢oToammapata, MUKPOCKOINA |
Teneckona. ['1a3 kak ontuyeckas cucreMma. bam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMOnMHENHOE pAaCIIPOCTPAHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300paxkeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTuyeckuil CBETOBO/I.
Xoa mydeii B coOuparolieii TuH3e.
X0 ayder B pacCEeUBarOLLIEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.
. Ilpunnun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mogens riaa3a.
11. PaznoxxeHue Georo cBeTa B CIIEKT).
12. INomyuenue 6e70T0 CBETA MPH CIOKEHUHU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yrila NajeHusl.
2. UM3ydeHwne xapaKTepUCTHK U300paKeHUS MPEAMETa B TUIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCUMOCTH YIJia IPEIOMJIEHUS CBETOBOTO JIyda OT yrjla majeHusl Ha
TPAHUIIE «BO3AYX—CTEKIIO».
4. TlomyyeHue u300pakeHUN C TIOMOIIBIO COOUPATIOIIEH TUH3BI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIICH TUH3BI.
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6. OmBbITHI O Pa3IOKEHUIO OEJIOTO CBETA B CHEKTP.
7. OnbITel N0 BOCHPHUATHIO LBETA NMPEAMETOB NMpPHU UX HAOIIONEHUH Yepe3 IBETOBBIC
GUIBTPHIL.

Pa3nen 12. KBanToBbIE SIBJICHHS.

OmnbiThl Pesepdopna u nimanerapuas moaens aroma. Moaens atoma bopa. Hcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO siapa.
Hyxkionnas Mopzens aromuHoro sgpa. HM3otombel. PampnoaktuBHbIE mpeBpamenus. llepuon
[10JIypacnaia aTOMHBIX sJIEp.

SAnepHble peakiuy. 3aKOHbBI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOI'O YHUCET. DHEPIUs CBS3U
aToMHbIX sjep. CBs3p Macchl W SHepruu. Peakuuu cuHre3a u neneHus saep. McTouHuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JlecTBUSA paAMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSI.

CrieKTphl pa3Iu4HbIX Ia30B.

Criextp BoAOpO/Ia.

Habmonenue TpekoB B kamepe BuibcoHa.

Pa6ota cuérunka HOHM3UPYIOMIHNX U3TYyUESHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

ﬂaﬁopamopubw pabomot u onvimul.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBanue TpPEKOB: HM3MEpPEHUE SHEPTrUM YacTUIBI 10 TOPMO3HOMY MyTH (IO

dboTtorpadusim).

3. Msmepenue paguoakTUBHOTO (poHa.

IToBTOPUTEIBHO-00001AOIHUIA MOAYJIb.

[ToBTOpUTENBbHO-0000MaOIIMKA ~ MOIYAb MpeAHAa3HauYeH JJs  CHUCTEeMaTH3alud U
000011eH!S TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO P U3YUEHUH
BCEro Kypca (pU3MKH, a TakkKe AJs MOJArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YY€OHBIN MPEAMET.

[Ipy w3ydyeHHH JAHHOTO MOJAYJS PpPEATU3YHOTCS M CUCTEMATU3UPYIOTCS  BHJIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMEeTHBIX IIAHUPYEMbIX Pe3yJbTaTOB 00ydeHUs, (HOpMUpYETCs eCTeCTBEHHOHAY4Has
rPAMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB HCCIICJOBAHUS SIBJICHUU MPUPOJBI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATH (U3NYECKHE SBJICHUS, NPUMEHSSI IOJTy4YEeHHBbIE 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHUMNIMATIBHO IEATEIBbHOCTHBIN XapaKTep AJAHHOTO pasjiera pealn3yercs 3a CYET TOro,
9YTO 00y4aroLUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYKAIOIIEH NpUPOJE U MIOBCEIHEBHON KU3HM;

WCI0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHMs (PU3NYECKUX SIBICHUM, B TOM YHCIE AJIs
IIPOBEPKHU TMIIOTE3 U MOJTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI Hamboyiee BAXKHBIX JIOCTHKEHMH COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, NPAaKTUYECKOTO HCIOJIB30BAHNS DPA3JIMYHBIX HMCTOYHHUKOB HHEPIMM HA OCHOBE
3aKOHA IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUHU.

ok wN e



TemaTHuyeckoe IJIAHMPOBAHKE € YYETOM IPOrpaMMbl BOCIIMTAHUSA
no ¢gusuke

Temarnueckoe TuiaHupoBaHue TO Qu3UKe IS 7-9-X KIacCOB COCTABJICHO C y4eToM paboueit
nporpaMmbl  BOCIIMTAHHUA. Bocnurarensabii INOTCHOHUAJI JAaHHOT'O y‘Ie6HOFO npeamera

o0ecrieynBaeT peayn3aluio CICAYIONINX LENEeBbIX MPHOPUTETOB BOCIUTAHUS OOYUYAIOIIUXCS
0O0O0:

1.Pa3Butne HCHHOCTHOI'O OTHOIICHHA K IIPUPOJAC KaK HMCTOYHUKY KHU3HU Ha 3GMJI€, OCHOBC
caMoro €€ CymecCTBOBaHUA, HYX(I[aIOHIeﬁCﬂ B 3allUTC W MOCTOAHHOM BHHUMAHHHU CO CTOPOHBI
YCJI0BCKa

2.PazBuTue 1EHHOCTHOTO OTHOLIEHUS K 3HAHUAM KaKk UHTEIJIEKTyaJbHOMY pecypcy,
oOecrieunBaromemMy Oyayiiee 4eloBeKa, Kak pe3ylbTaTy KPOIOTIUBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO Tpya

7 kJjace
Neni/m | Ha3Banue pa3nena, | Oouree 20P
TeMbl, IJIaBbl koJuuectBo | [IOP
4acoB
1 ®dusukaum ee poibB | 6 POIII
MO3HAHUH http://class-fizik.ru/images/pd/7-1-1.pdf
OKPY KAroIIEero Mupa https://www.youtube.com/embed/OzFeN83zNa0
2 [TepBoHauanbHBIC 5 POIII
CBEJICHHUS O CTPOCHHUHU https://www.youtube.com/embed/b2BmL X-
BEIIECTBA xqG4
http://class-fizika.ru/7ur.html
3 JBr>xenue u 22 POII
B3aUMOIECTBUE TEI http://class-fizika.ru/7ur.html
4 JlaBnenue TBEPABIX 22 POIII
TeJ, KUIKOCTEN 1 http://class-fizika.ru/7ur.html
razoB
5 Pab6ora u momtaoCcTE. | 13 POIII
DHeprus http://class-fizika.ru/7ur.html
UTOro 68
8 kiace
Nen/m | HasBanue pasgena, | O0Omiee 0P
TeMBbI, IJIaBbI kosmdectBo | [IOP
4acoB
1 CrpoeHnue u cBoiicTBa | 7 POl
BEIIIECTBA http://class-fizik.ru/8cla.html
2 Tennossle mponeccsl | 22 POIII
http://class-fizik.ru/8cla.html
3 DnexTpuyecKue 7 POIII
3apsiibl. http://class-fizik.ru/8cla.html
3apsiKeHHBIC TeTa U
WX B3aUMOJICHCTBHS
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4 ITocTostHHBIM 21 POIII
ANIEKTPUIECKHUI TOK http://class-fizik.ru/8cla.html
5 MaruurtHsie sBiIeHns | 6 POIII
http://class-fizik.ru/8cla.html
6 DneKTpoMarHuTHas 5 POIII
WHAYKIHS http://class-fizik.ru/8cla.html
Bcero 68
9 kjaacc
Nen/m | Ha3Banue pa3nena, | Oomiee 20P
TeMbl, IJIaBbl koJu4yectBo | IOP
JacoB
1 MexaHn4deckoe 10 POII
JBUYKEHHE U CITOCOOBI http://class-fizik.ru/369-09class.html
€ro OMHUCaHus
2 Bzaumopeiicteue ten | 20 POII
http://class-fizik.ru/369-09class.html
3 3akoHbl coxpanenus | 10 POIII
http://class-fizik.ru/369-09class.html
4 Mexannueckue 7 POIII
KOJIe0aHus http://class-fizik.ru/369-09class.html
5 Mexanudeckue 8 POIII
BOJIHBL. 3BYK http://class-fizik.ru/369-09class.html
6 DNIEeKTPOMarHUuTHOE 6 POIII
oJIe U http://class-fizik.ru/369-09class.html
ANIEKTPOMArHUTHBIC
BOJIHEI
7 3aKOHBI 6 POIII
pacrpocTpaHeHus http://class-fizik.ru/369-09class.html
cBeTa
8 JIMH3EI ¥ onTHYECKHE | 6 POIII
prOOpPHI http://class-fizik.ru/369-09class.html
9 Paznoxenune 6e10r0 3 POIII
CBETa B CIIEKTP http://class-fizik.ru/369-09class.html
10 Ucnyckanue u 4 POIII
MOTJIOIIEHUE CBETA http://class-fizik.ru/369-09class.html
aTOMOM
11 Crpoenue atoMHOTO | 6 PO
sapa http://class-fizik.ru/369-09class.html
12 SAnepHble peakuu 7 POIII
http://class-fizik.ru/369-09class.html
13 IToBTOpPUTENBHO- 9 POIII
00001IarOITHit http://class-fizik.ru/369-09class.html
MOJYJb
HUTOIro 102



http://class-fizik.ru/8cla.html
http://class-fizik.ru/8cla.html
http://class-fizik.ru/8cla.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html
http://class-fizik.ru/369-09class.html




