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Ilnanupyembie pe3yabTaThl 0CBOEHHUS Y4€OHOT0 MpeAMeTa

N3ydyenne ¢u3Mku Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs HANpaBIIEHO Ha
JIOCTIDKEHHE JIMYHOCTHBIX, METampeIMETHbIX M NPEAMETHBIX 00pa30oBaTeIbHbBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

1) naTpUOTHYECKOT0 BOCHUTAHMA:
IIPOSIBJICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nuecKoil HayKu;
LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:
FOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXKJCHHH  OOIIECTBEHHO-3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHUEM JOCTHXKEHUN (PU3UKY;
OCO3HAHHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPHUSATHE ICTETHUYECKMX KAueCTB (DU3UUECKOM HAYKH: €€ TaApPMOHHYHOTO ITOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, JIAKOHHYHOCTH;

4) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:
OCO3HAHME IEHHOCTU (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEH COCTABISIOLIEN KYJIbTYPBHI,
pa3BUTHE HAYYHOM JIF0O03HATEILHOCTH, HHTEPECa K UCCIIEIOBATEIHCKOM A TEIBHOCTH;

5) hopmMupoBaHus KYJbTYPbI 310POBbsI H SMOIMOHAIBLHOT0 GJIATONIOTYIHSI:
OCO3HaHWE IIEHHOCTH 0e30MacHOro o0pas3a KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TIPaBHJ O€30MacHOTO TMOBEACHHUS Ha TPAHCIOPTE, HA JOpOTax, C
AIEKTPUYECCKUM U TETUIOBBIM 000PYOBAaHUEM B JOMAIITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTH HaBbIKa peieKCHH, TPU3HAHUE CBOETO MpaBa HA OMIUOKY M TaKOTO
e TpaBa y APyroro 4eioBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :
AKTUBHOE y4acTHe B PEIICHUH MPAKTUUECKHUX 3a7a4 (B paMKaxX CEMbU, 00pa30BaTEIbHON
OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW M COUMAIbHOW HAmNpaBIECHHOCTH,
TPeOYIOUIUX B TOM YHUCIE U (U3UIECKUX 3HAHUK;
MHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TIPOodeccHii, CBSI3aHHBIX ¢ (U3UKOM;

7) 3K0JI0TrHYeCKOT0 BOCIIMTAHMS :
OpPHEHTAIMS Ha NpUMEHEHHE (U3WYECKMX 3HAHWH U1 PEHICHUS 3aaad B 00JacTH
OKpYIKaloIIeH cpe/ibl, IJIAHUPOBAHUS MOCTYIKOB U OIIEHKH MX BO3MOKHBIX MOCJICICTBHI
JUISL OKPY’KAIOLIEN CPEbI;
OCO3HaHHE III00aTBHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIEM U IyTel UX PEIICHHS;

8) aganTanuu K N3MeHS IOIIMMCS YCJTOBHSM COIMAIBLHOW M IPUPOTHOM CpeIbl:



MOTPeOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUM WCCICIOBAHUA W TIPOEKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH depe3 IMPaKTUYECKYI0 JCesSTEIhHOCTD;
OTPpeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIe (POPMYITUPOBATH UJCH,
TOHSTHS, TUITOTE3bI O GPU3HUCCKUX 00BEKTAX U SBJICHUSIX;

OCO3HaHHUE JCPHUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTEH B 00J1aCTH (DU3HUKU;
IJJAHUPOBAHWE CBOETO PAa3BUTHS B TMPHUOOPETEHWH HOBBIX (DPH3WYECKUX 3HAHWUU;
CTPEMJICHHE aHATM3UPOBATh U BBISBIISTH B3AMMOCBSI3H IPHUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NYCCKHUX 3HAHUM;

OIICHKa CBOMX JCHCTBUH C Yy4YETOM BIUSHHS Ha OKPYXKAIONIYIO CpPEIy, BO3MOKHBIX
rJ100aJIbHBIX ITOCIEICTBHI.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTeIbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe HeilCTBHUSA

ba3oBble JJornyeckue aeiicTBUS:

BBISIBIIATh W XapaKTEPHU30BaTh CYIIECCTBCHHBIE TPU3HAKH OOBEKTOB  (SIBIICHUN);
yCTaHABJIMBATH CYIIECTBCHHBIA MPU3HAK KIACCH(PUKAIINKA, OCHOBAHUS

JUTs1 000OIIIEHUS U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTHBOPEYHS B pacCMaTPpUBACMBIX (aKTax, TaHHBIXU
HaOJII0JICHUSX, OTHOCAIIUXCS K (DU3NUSCKUM SIBICHUSIM;

BBISIBIISATh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU M3YYCHHH (DU3UYECKUX SBICHUU W
MPOIIECCOB, JENaTh BBIBOALI C HCIOJb30BAaHUEM JICIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (PU3NUCCKUX BEITUYUNH,

CaMOCTOSITENIbHO BBIOMPATh COco0 pemeHus yueOHoM (hu3nveckoil 3amauu
(cpaBHEHME HECKOJIBKMX BapHAHTOB PEIICHUS, BEIOOp HanboJee MOIXO0SIIEro ¢ YIETOM
CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTEPHUECB).

ba3oBble uccienoBare/ibCKUe 1eMCTBUS:
HCIIOJIB30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUI WHCTPYMEHT TO3HAHUS,
MPOBOAUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECJIOKHbBIN
(U3UYSCKUI DKCIICPUMEHT, HEOONBINOE HCCICAOBAHUE (PU3HYECKOIO SBJICHUS,
OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(POPMAITHIO, TTOJTYYCHHYIO B X0/1€
UCCIICIOBAHUSI WJIA SKCTIEPUMEHTA;
CaMOCTOSITeNIbHO (POpMYIUPOBaTh OOOOIIEHUST U BBIBOABI MO pe3yJibTaTaM
MPOBEIEHHOT0 HAOIOICHUS, OTIBITA, MCCIICIOBAHUS,
MPOTHO3WPOBATh  BO3MOXKHOE  JaibHEWIIee  pa3BuUTHE  (UUIECKUX
MIPOIIECCOB, a TAaKXK€ BBIABUTATh MPEIANOJIOKEHUS 00 HX pa3BUTUM B HOBBIX
YCJIOBUSX U KOHTEKCTaXx.

Pabora c unpopmanueii:



IIPUMEHATh  PAa3JM4YHBIE METOAbl, HHCTPYMEHTBI M  3alpoChl IIPH
HOUCKE M 0TOOpe MH(pOpPMAallMU WIM JaHHBIX C Y4ETOM NPEIJIOKEHHON ydeOHOU
puznueckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIbHYI0  (HOpMYy  MpeICTaBICHHUS
uH(GOpMallMd W WUIIOCTPUPOBATh peIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH,
auarpamMmamu, HHOM rpa@uKoi U uX KOMOMHAIUSIMH.

KoMMmyHuKaTUBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eiiCTBUA:

B XoA¢ OOCYXIeHUs YydyeOHOro maTepuaia, pPe3ylabTaTOB JabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBl W
BBICKA3bIBAaTh WJEW, HAIlCJICHHBIC HAa pEIIeHWe 3adadd ©  TOJJICP’KaHHe
0aro>keyIaTeIbHOCTH OOIIEHUS

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yJaCTHHUKOB JHAIIOTA,
0OHApYXKUBaTh Pa3IMUUe U CXOJICTBO MO3UIIUIA;

BBIpakKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U IMMUCHhbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEJCTABISATh PE3yJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OINbITa
(3KCTIepUMEHTA, UCCIICTIOBAHNUS, TIPOCKTA).

MMOHUMATh W HWCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYaTbHOU
pabOTHIIPH pPELIEHUU KOHKPETHOM (PU3MUECKON MPOOIIEMBI;

MPUHUMATH 11€JTH COBMECTHOM JIeSITEIIHHOCTH, OPraHU30BbIBATh JICUCTBUS IO
e€ JOCTHXKEHUIO: pacHpeicisaTh pOJIM, OOCYXJaTh IPOIECChHl M PE3yIbTaThl
COBMECTHOM pabOoThI, 0000IIaTh MHCHHS HECKOJIBKUX JTFOJIEH;

BBITIOJTHATH CBOKO YacTh PaOOTHI, TOCTUTass KAUYECTBEHHOTO Pe3ysbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;
OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIILHO COPMYIMPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBUS.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranuzamnus:
BBISIBJISITH MPOOJIEMBbl B KU3HEHHBIX W Y4eOHBIX  CHUTYyalusX,

TPeOYIOMMUX IS perieHus] GU3NUECKUX 3HAHUM;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOIX0JaX MPUHATHUS PEIICHUN (MHINBUAYAJIBHOE,
MPUHSITHE PELICHUS B TPYIIIE, IPUHATHE PELICHUI TPYIIOi);

CaMOCTOSITENTLHO COCTABIISATh AITOPUTM pelIeHUsT (PU3NISCKON 3aauM WIH TIIaHa

UCCIIEIOBaHMS C YYETOM UMEIOUINXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEM,

apryMEHTHPOBATH IpeiaraeéMble BApUaHThl PEIICHUM;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CﬂMOKOHTpOJIb, 3MOIUOHAIbLHBIN HHTEJJIEKT:
JaBaTb aJICKBATHYIO OLICHKY CUTyalluW U IpCajiaraThb IJIaH eé HN3MCHCHUA,



OOBSCHATH MPUYMHBI JOCTHMKEHUS (HEIOCTHIKEHUS) PE3YJIbTaTOB JAESTEIBbHOCTH,

JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUA
(U3NYECKOTO HUCCIENOBaHMUs WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEIU U YCIOBHUAM.

CTaBUTh ce€0s Ha MECTO JAPYroro 4YejoBeKa B XOJA€ CIOpa WU JAMCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYTOro.

npu3HaBaTh CBOE MPaBO Ha OMIMOKY MPU peleHUH (U3NYECKUX 3a7ad WM
B YTBEPKJICHUSAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOyduenus B 7 kjacce yJamimecs JOJDKHBI

WCIIOJIB30BaTh MOHATHUS: (PU3NYECKUE U XUMUUYECKHUE SIBJICHUSI, HAOJI0/ICHHE,
AKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHUIBI (U3UYECKUX BEJIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KUAKOE, ra3000pa3Hoe),
MEXaHMUECKOE [IBIDKCHHE (paBHOMEPHOE, HEpaBHOMEpPHOE, IPSMOJIUHEHHOE),
TpaeKToOpHsi, paBHOAECHCTBYIOIIAsl cui, jAedopManus (ymnpyras, IJJacTUUYECKas),
HEBECOMOCTH, COOOIIAOIINECS COCY/IBL;

pa3nmuuarhk sBiacHUs (auddy3us, TEIIOBOE IBMKCHHE YaCTHI] BEIICCTBA,
PaBHOMEPHOE JBM)KEHUE, HEPABHOMEPHOE JIBMIXKCHHUE, MHEPIIMS, B3aUMOJICUCTBUE
TeJl, paBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OChbIO BpallleHus, Mepeaaya
JIaBJICHUS TBEPIBIMHU TEIaMH, KHIAKOCTIMH M Tra3aMu, aTMOC(epHOe IaBlICHHE,
MJIaBaHUE TeJ, IPEBpAICHUS MEXaHUYECKOM OHHEpPruy) IO ONHMCAHUID HUX
XapaKTepHbIX CBOWCTB W Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHE;

pacrio3HaBaTh  MPOSBICHUE  HM3YYCHHBIX  (DHU3WYECKUX  SBJICHUNA B
OKpY’)KaIOIIEeM MHUpPE, B TOM 4YHuCJe (PU3UYECKUE SIBJICHUS B TPUPOJIE: MPUMEPHI
JIBMKCHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXKHUBOW NPUPOMAE, ACUCTBUE
CHJIBI TPEHHUS B MPHUPOJEC U TEXHUKE, BIMSIHUE aTMOC(EPHOro MaBIICHUS Ha JKHBOM
OpraHv3M, IIIaBaHUE pPbIO, phIYard B TeEJe YEJOBEKa, IPH OTOM IIEPEBOJIUTH
MPAKTUYECKYI0 3aJady B y4uyeOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3UUECKUX SBICHUIM;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel U (DU3WUYECKUEC SIBJICHUS, WCIIOJIB3YSI
dbuznyeckre BeIUUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTh, CPEIHsSI CKOpPOCTh, CHJa YNPYTOCTH, CHJIa TSXKECTH, BEC Teja, CHUJia
TpeHMs, NaBjeHHE (TBEPIAOTO Teja, >KUIAKOCTH, ras3a), BBITAJIKMBAIOIIAs CHIIA,
MeXaHuuecKkas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHWJIbl, KO3(POUIIMEHT
MOJIE3HOTO IMCTBUSI MEXAHU3MOB, KHHETUYECKAs U MTOTEHIIUAJIbHAS SHEPTHS ), IPU
OMHMCAHWH TPABWJIBHO TPAKTOBATH (PU3WYECKUIA CMBICT MCTOJIB3YEeMbBIX BEIUYHH,
UX O0O03HAUYCHHS M EIUHUIBI (U3NYECKUX BEJIMYUH, HAXOAUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JTAHHYIO (DH3WYECKYIO BETUUMHY C APYTHMMH BEIMYUHAMH, CTPOUTH



rpauKy U3yYEHHBIX 3aBUCUMOCTEN (DM3MUECKUX BEJTNYNH;

XapaKkTepu30BaTh CBOWCTBA Tei, (U3MUYECKHUE SBICHUS M  IPOLECCHI,
WCTIONB3Ys MpaBuia CIOXKEHHS cuil (BAOJIL OJHOM MpsAMOii), 3aKkoH ['yka, 3aKOH
[lackans, 3akoH ApxuMena, NPaBWIO pPaBHOBECHS pblyara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOW 3HEPIUH, PU STOM J1aBaTh
CJIOBECHYIO (JOPMYIUPOBKY3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATH (U3HUECKHUE SIBICHHUS, MPOIECChl U CBOWCTBA TEJI, B TOM
YuCl€ M B KOHTEKCTE€ CUTyallud NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIAITb TPUYMHHO-CIICJICTBEHHBIEC CBSI3M, CTPOUTh OOBsicHeHHe u3 1-2
JIOTUYECKUX IIIaroBC OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBJICHUIA,
(U3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a/1auu B 1-2 nelcTBUsI, UCIOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE AaHAM3a YCJIOBHUS 3aaud
3aMKMCBIBATH KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B POPMYIIBI U
MPOBOJUTH PACUETHI, HAXOUThH CIPABOYHbBIC JIAHHBIC, HEOOXOAUMBIE ISl PEIICHUS
3a/1a4, OLICHUBAThPEAUTUCTUYHOCTh MOJIYYEeHHON (PU3NUECKON BETUUNHBI,

pacno3HaBaTh IMPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh MpPH [OMOIIH
bu3MYeCKUX METOJI0OB, B OIHUCAHUM HCCIEAOBAHUS BBIICISATH IPOBEPSIEMOE
NpeanosaoxkeHue (TUIoTe3y), pa3audyarb W HHTEPIPETHPOBATH IMOJTYUYEHHBIH
pEe3yNbTaT, HAXOAUTH OMUOKHUB XOJIE OIbITA, JIeTIaTh BEIBOBI IO €r0 pe3ybTaTaM;

IPOBOJUTH  OMNBITHI 1O  HAOMIOACHUIO (PUBMYECKUX  SIBICHUM WU
¢bu3nueckux CBOWCTB Ten: (HOPMYJIMPOBATH MPOBEPSEMbIE MPEANOI0KEHHUS,
coOupaTh YCTaHOBKYH3 MPEJIOKEHHOTO 000pYA0BaHMS, 3aMMChIBATH XO/I OTBITA U
(GbopMyJIMPOBAThH BBIBOJIBI; BHITIOIHATE MPSMble U3MEPEHUSI PACCTOSIHUS, BPEMEHH,
Macchl Teaa, 00bEMa, CHJIBI

U TEeMIIEpaTypbl C HMCIOJIB30BAHMEM AHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB,
3aMMChIBATH MTOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOW aOCOIIOTHOM MOrPEIHOCTH
U3MEpPECHU;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PU3NYECKON BEIMYMHBI OT
JPYrof ¢ MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCMMOCTHU IYyTH PABHOMEPHO
JBIKYIIETOCS Tejla OT BPEMEHHU ABUKEHHS Tella, CHIIbI TPEHUSI CKOJBXEHUS OT
Beca Tejla, KauyecTBa OOpaOOTKM TOBEPXHOCTEH Tl M HE3aBUCUMOCTU CHUJIbI
TPEHUsI OT IUIOLIAAM CONPUKOCHOBEHHUS TeJ, CWJIbl YHNPYTOCTH OT YJIJIMHEHUS
MPYXKUHBI, BBITAJIKUBAIONIEH CHUJIBI OT O00BEMA TMOTPYKEHHOW YacTH Tela W OT
IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Teja, OT TNIyOMHBI, Ha
KOTOPYIO OTPY>KEHO TEJI0, YCIOBUMUIUIABAHUS TEJl, YCIOBUI paBHOBECHS pbluara u
OJIOKOB, y4acTBOBaTh B TUIAHMPOBAHWM YYEOHOTO HCCIEAOBaHUS, COOUpaTh
YCTAaHOBKY M  BBINOJHATH U3MEPEHHUS, CJIEAyd MPEeAJIOKEHHOMY IUIaHy,
(bUKCUpPOBATH PE3yIbTaThl TMOJTYYECHHOW 3aBHCHUMOCTH (PU3WYECKUX BEITUYMH B
BUJIC TIPEMJIOKEHHBIX Ta0NMIl U TpapuKOB, JIeNaThb BBIBOJBI O pe3yjbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHUs] (PU3NYECKUX BEIMYUH (TUIOTHOCTD



BEILECTBA JKUJIKOCTU M TBEPAOrO TeNa, CUJIa TPEHHS CKOJIBXEHHS, IABICHHE
BO3/lyXa, BBITAJKUBAIOLIAs CUJIa, AEMCTBYIOIIAsl HA OIPYKEHHOE B AKHUIKOCTh TEJIO,
KOA(PQUIIMEHT TOJIE3HOTO  JCHCTBHSI  MPOCTBHIX  MEXaHU3MOB),  CIEAys
OPEIIOKEHHOW  MHCTPYKIMHU: TPU  BBINOJHEHUH  HM3MEpPEHUd  coOuparth
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCISATH 3HAUEHUE HCKOMOW BEJIMUMHBI;

coOI01aTh MpaBHia TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1adbopaTOpHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI IEHCTBUS MPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOMIAIOIINECS COCYAbI, 0apOMETp, phluar, MOABUKHBIN
Y HETIOABM)XHBIN OJIOK, HAKIIOHHAs TUIOCKOCTb;

XapaKTepU30BaTh MPUHLHUIIBI IEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPONl Ha UX ONMUCaHUsS (B TOM YHWCIE: MOJUIMIIHUKH, YCTPOHCTBO
BOJIONPOBO/IA, TUAPABIMYECKHUI IPECC, MAaHOMETpP, BEICOTOMEp, OPLUIHEBOM HACOC,
apeoMeTp), UCIIONb3ys 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SBJICHUI U HEOOXOIUMbIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJb30BaHUs (PM3UYECKUX 3HAHUI B MOBCEIHEBHOM JKM3HM Uil OOecreueHus
0e30MacHOCTH MpH OOpallleHuH C MpUOOpaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHHUS 3/I0pOBbS M COOJIIOJCHHS HOPM 3KOJOIMUECKOTO IOBEACHUS B
OKPYKaIOIIEUCPELE;

OCYUIECTBJIATH OTOOp HMCTOYHMKOB HHpopMauuu B HMHTepHere B
COOTBETCTBUUC 3a/IaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U
nyTéM CpaBHEHUS Pa3jMYHBIX HCTOYHHKOB BBIACIATH HH(POPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MM MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh NPH BBINOJHEHUU YUYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
TUTEPATYpy (PU3NYECKOro CcoAepKaHus, CIPABOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, Bianerh MNpUEMaMH KOHCIIEKTHMPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHBIE KpaTKHE IMUCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 WCTOYHUKOB HMH(pOpManuu (PU3UIECKOTO COJEPIKAHMS, B TOM YHCIIC
nyOJIUYHO

JenaTh KpaTKue COOOIIEHUsT O pe3yJibTaTaX MPOEKTOB MM YU€OHBIX UCCIEAOBAHUM,
IIpM 3TOM TPaAMOTHO MCIOJIb30BaTh M3YYCHHBINM IIOHATUWHBIM amnmapar Kypca
(bu3UKH, COTPOBOXKAATH BHICTYIIJICHHE MPE3CHTAIIUCH;

P BBITIOJIHEHUHU YYEOHBIX MPOEKTOB M UCCIICIOBAaHUMN pacipeeisiTh 00SI3aHHOCTUB
CPYIIIE B COOTBETCTBUU C IMOCTABJIECHHBIMU 3aJa4aMU, CJICIUTh 32 BBINOJHEHUEM
IJIaHA JEMCTBHMI, aJIcKBAaTHO OIICHMBATh COOCTBEHHBLIM BKJIAJ B JIEATCIBHOCTH
CPYIIbl, BBICTPAUBAaTh KOMMYHHUKATMBHOE B3aUMOJICHCTBHUE, YUYUTHIBAsT MHEHUE
OKPYKAIOIIUX.

K koniy oOyuenus B 8 kiacce ydamuecs: JOJDKHBI



WCIIOJB30BaTh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBHKECHUE
aTOMOB ¥ MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAIIMYECKUE U
amop(dHBIC TeNa, HACHINICHHBIM W HEHACBHIMICHHBIH Tap, BIAXHOCTh BO3IyXa,
TeMmrepaTrypa, BHYTPEHHSISI SHEpPrus, TEIUIOBOM JIBUTaTellb, 3JIEMEHTApPHBIN
ANEKTPUYECKUN  3apsiji, DJCKTPUUECKOE TM0Jie, TPOBOJHUKU U JAUIICKTPUKH,
MIOCTOSIHHBIM 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIC; pa3JInuaTh SIBJICHUS (TEILJIOBOE
pacUIMpPEHHE U CKATUE, TEIIONEpeIaya, TEMIOBOE PAaBHOBECHE, CMa4yMBaHUE,

KaNWUISIPHBIE  SIBJICHUS, UCTIAPECHHUE, KOHJIEHCAIUs, [IJIaBJICHUE,

KpucTajuin3anus (OTBEpJeBaHUE), KHUIICHHUE, TerUIonepeaaya
EIUIONPOBOJHOCTh, KOHBEKIUS, U3IYUYECHUE), AJICKTpU3AIUs T, B3aUMOJECHCTBUE
3apsiioB, JEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuToB, JIEUCTBUE  MArHUTHOTO  TOJSi HA  NPOBOJHUK C  TOKOM,
AJIEKTPOMArHUTHASIMHIYKIMS) TI0 OMUCAaHUIO  UX XapaKTEePHBIX
CBOMCTB U U Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (DU3UUECKUX SIBICHUM B OKPYKalOIEeM
MHpE, B TOM 4ucje PU3NYECKUE SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKCHUE U
KaWUSIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B Tpupoje, uzinydeHue ColiHIla,
3aMep3aHue BOAOEMOB, MOpPCKUE OpHU3bl, 0Opa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
AJIEKTPUUYECKUE SIBJIEHUS B aTtMocdepe, DJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE noJjie 3eMju, Apeid MOIOCOB, POJIb MArHUTHOTO TOJISL JIJIsS YKWU3HU Ha
3emie, TOJIIPHOE CHUSTHUE, TIPU HSTOM TIEPEBOJUTH MPAKTUYECKYIO 3a/adyy B

y4eOHYI0, BBIJIESATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUIA;
OTMMUCHIBATh M3YYEHHBIE CBOMCTBAa Tel W (DU3UYECKHUE SIBJICHUS, UCIOIb3YS
dbu3uYecKre BEIMYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHS, KOJIMYECTBO TEIUIOTHI,
yJAelbHAsT TEIJIOEMKOCTh BEILECTBA, YJEdbHAas TEIUIOTa IUIABJIEHUS, YAEIbHas
TEII0Ta mapooOpa3oBaHus, yJelbHasl TEIJIOTa CropaHusl TOIUIMBA, KOA(DPUIIMEHT
MOJIE3HOT0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUHN 3apsll, cujia TOKa, DJIEKTPUUYECKOE HAIpPSHKEHUE, COMPOTHBIICHHE
OPOBOJHUKA, VYAEIBHOE CONPOTHUBICHHE BEIIeCTBA, paboTa H  MOUIHOCTb
AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOIb3YEMbIX BEJIWYWH, OOO3HAYEHUS W EIUHMIBI (PU3MUYECKUX BEJIWYHH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYMHY C JIPYTUMHU

BEJIMYMHAMHU, CTPOUTH rpadUKU U3yUYCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJIIMUUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBICHUS M MPOIECCHI, HCTOIB3YS
OCHOBHBIE€ TIOJIOXKECHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA,
MPUHLNN CYNEPHO3UIUHA MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsima, 3akoH Oma i ywyactka unend, 3akoH JDxoyns—JleHua, 3akoH
COXpaHEHUs HHEPruu, IPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHAa U
3aIIACBIBATh €r0 MATEMATUYECKOECBBIPAKEHHUE;

OOBSACHATH (PU3MYECKHE TPOLECCHl W CBOWMCTBA T, B TOM YHCIE U B
KOHTEKCTE  CHUTyallMil  IMPaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BbIABIATH



MPUYUHHO- CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0OBSCHEHNE U3 1—2 JOrMYEeCKHUX HIaroB ¢
onopoi Ha 1-2 n3y4yeHHbIX CBOICTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEH;

pemath pacyéTHbIE 3a7aun B 2—3 JACMCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajlu3a YCIOBUA 3aJaydu
3aMHUCBHIBATBKPATKOE YCIOBUE, BBISBIIATh HEAOCTATOK JIAHHBIX JJIA PEIICHUS 3aauH,
BbIOMpaTh 3aKOHBI U POPMYJIbI, HEOOXOJUMBIE 1JIsl €€ pELICHUs, IPOBOJNUTH PACUETHI
U CpaBHUBATh MOJYYEHHOE 3HAUYE€HHE (PU3NYECKOW BEIMYMHBI C W3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTb IPOOJIEMbI, KOTOpPbIE MOXHO PpEUIMTh HpPHU  IOMOIIU
(pU3HMUECKMXMETOI0B, UCTIONb3Ysl ONTMCAHUE UCCIIEA0BaHMs, BBIACIATh IPOBEPSEMOE
IPEAIOIOKEHNE, OLECHUBATh MPABUIBHOCTh IMOPSAKA MPOBEACHUS HMCCIEI0BaHUsA,
JIEJIaTh BBIBOJBI,

MIPOBOJIUTH ONBITHI 110 HAOMIOACHUIO (PU3NYECKUX SIBJICHUNA WM (PU3NYECKUX
CBOMCTB Ted (KaNMWUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JaBJEHMUSI BO3JyXa OT €ro
0o0b€Ma, Temmeparypbl, CKOPOCTH IIpoOlLlecCa OCTBHIBAHHUS W HArpeBaHus MpuU
M3JIyYEHHUH OT LBETA U3Iydarouied  (IOTJOIIAIOIe) TOBEPXHOCTH, CKOPOCTH
UCIIapEHUS BOJABI OT TEMIIEpPATyphbl XUIAKOCTH M IUIOIAAU €€ IMOBEPXHOCTH,
ANEKTpU3alUs T€A U B3aUMOJIEUCTBHE BJIEKTPUUYECKUX 3apsi/ioB, B3aHMMOJEHCTBHE
INOCTOSIHHBIX MarHWTOB, BU3yaJIM3alMsl MarHUTHBIX IOJIEW MOCTOSIHHBIX MarHUTOB,
JEHUCTBUA MAarHUTHOTO MOJS Ha MPOBOJHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOJBUraTessl MOCTOSHHOIO TOKA): (OPMYJIUPOBATH IMPOBEPSEMbIC
OpPEINOIOKEHUs, coOupaTb YCTAHOBKY M3 MPEIJIOKEHHOTO 00O0pYyI0BaHMUA,
OIMKCHIBATH X0/ ONbITA U (POPMYIUPOBATHBHIBOIBI;

BBINIOJIHATH IPSIMBbIE U3MEPEHHUsI TEMIIEPATyphbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpSHKEHHUs] C UCIOJIb30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U
JATYUKOB (DU3MYECKUX BEIMYMH, CPABHUBATh PE3yJbTaThbl U3MEPEHUN C Y4ETOM
3aJ1aHHON a0COJIFOTHOM MOTPENTHOCTH;

MPOBOAUTH UCCIEIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3WUYECKOW BEIUMYUHBI OT
JIPYrol C HMCHOJB30BAHMEM MPSIMBIX HM3MEPEHHM (3aBUCMMOCTH COMPOTUBIICHUS
OPOBOJHUKA OT €ro JJIMHBI, TUIONIAJAM TOMNEPEYHOr0 CEUEHUS U YIEIbHOIrOo
COMNPOTHUBJICHUSI BEUIECTBAIIPOBOJIHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HaNpsHDKEHUS] Ha POBOAHUKE, HCCIIEIOBAHUE MOCIEA0BATEILHOIO U MapalieIbHOrO
COEIMHEHUI MPOBOJIHUKOB): IJIAHUPOBATh MCCIIEJIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJIHATh M3MEPEHUS, Cleays MPEeAJIOKEeHHOMY TUIaHy, (PUKCUPOBATh Pe3yIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH B BHJE TaONMI] U TpapuKOB, AENaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

OPOBOJUTh KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BeIU4MH (yAesIbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHUKA, pab0oTa M MOUIHOCTH
AIIEKTPUYECKOT0 TOKA): IUIAHUPOBATh HM3MEpPEHUs, COOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY, CIeAysd MpPEeMIOKEHHOW WHCTPYKIMH, M BBIYHCIATH 3HAYECHHE
BEJINYMHBI,



co0MIoaTh MpaBujia TEXHUKU O€30MacHOCTH MpH paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha MX OMNUCAHHS (B TOM YHUCIE: CUCTEMA OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUUK SIEKTPUUECKOM
SHEPIUH, 3JIEKTPOOCBETHUTENIbHBIE MPUOOPBI, HArpeBATEIBHBIE AIEKTPOIPUOOPHI
(IpuMepsbl), SIEKTPUUYECKUE MPEIOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJABUTATEIb
MOCTOSIHHOTO TOKAa), HWCIOJB3yS 3HAHHUS O CBOWCTBAaX (DU3UYECKUX SBICHUA H
HE00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA M  HU3MEPHUTEIIbHBIE
MPUOOPHI IO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBHUIaTelb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI,
peocTar), COCTaBISATh CXEMbl BJEKTPUUYECKUX LENed C TMOoCIeAOBaTENbHBIM H
NnapajuyieIbHbIM COECJUHEHUEM BJEMEHTOB, pa3nyas YCJIOBHbIE O00O03HAYEHHUS
AJIEMEHTOB JJIEKTPUUYECKUX LIENEH;

MPUBOAUTH NPUMEPHI (HAXOAUTh MH(OPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEIHEBHOW >KU3HM M1 OOECIEeYEHHS
0e30macHOCTH TpH OOpalleHWd ¢ OpudOpaMH U TEXHUYECKHMMHU YCTpPOMCTBaMH,
COXpaHEHMs] 3/I0pOBbSI M COONIIOIEHUS HOPM 3KOJOTMYECKOTrO TOBEACHUS B
OKpY’KaroIllIeu Cpeae;

OCYIIECTBJISATh  MOUCK  HWHboOpMamuu  (U3HUYECKOTO  COJACpXKAHUS B
WNHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUW U IyTEM CPAaBHEHMSI TONOJHUTEIBHBIX
MCTOYHUKOB BBIIETSATh WH(OpMAIUio, KOTOpasl SBISETCS MPOTUBOPEUYHBON HIIM
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBHITIOJHEHUU YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
JIUTepaTypy (pU3MUECKOro colep)kKaHus, CHpPaBOYHBIE MaTepUalbl, PECypChl CETH
WNurtepHer, BnaaeTh npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHON 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M KpAaTKHE YCTHBIE COOOILEHUS,
000011ast nHOOPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOTO COJNIEpPKaHUS, B
TOM  YWCJ€  MyONMYHO  TPENACTaBIATH  PE3yJNbTAaThl  MPOSKTHOW  WIIH
HCCIIE0BATENBCKON IEATENIBHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YUYEHHBIN
MOHSATUHHBIN anmapat Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAIINEH;

MpPU  BBIOJTHCHUM YYEOHBIX TMPOCKTOB W MCCIENOBaHUN (U3HUYECKUX
MPOLIECCOB  pacHpenesiaTh OOS3aHHOCTH B TIPYIINE B  COOTBETCTBHHM  C
MIOCTaBJIICHHBIMM 3a/lauaMH, CJIEAUTh 34 BBINOJHEHHEM IUJIaHA JCUCTBUA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIAJ B JAEATEIHLHOCTD
IPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, MPOSBIIAS TOTOBHOCTh
paspemiaTh KOHGIUKTHI.

K koHIty 00ydenust B 9 kJjacce yqaiuecs T0KHBI

HCIIOJIb30BATh MOHATHA: CUCTEMA OTCUETA, MaTepUalIbHAs TOYKA, TPAEKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHMYeCKOro  ABWXKeHus,  Jaedopmauus  (ympyras,
IlacTU4YecKasi), TpEHHe, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U



NEeperpy3Ku, LEHTP TSHKECTH, AOCOTIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOTO
Tela, paBHOBECHE, MEXaHMYECKHE KoJieOaHUs U BOJIHBI, 3BYK, HH(Pa3BYyK U
yIIBTPa3BYK, 3JEKTPOMAarHUTHBIC BOJHBI, IIKajda AJIEKTPOMAarHUTHBIX BOJH, CBET,
OJM30PYKOCTh U JaJTbHO30PKOCTH, CHEKTPHI HUCITyCKAaHUS W TIOTJIOMICHHUA, aibda-,
0eTa- 1 raMMa-U3IIy4eHUs, U30TOIIbI, siICpHAst SHEPTeTHUKA,;

pa3nuyuaTh SIBICHHUA (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEIHOE
JBYKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOTHOE TTaJICHUE Tell,
PaBHOMEpPHOE JBIDKEHHWE IO OKPYKHOCTH, B3aMMOJIEUCTBHE TEJ, PEAKTHUBHOE
JBUKEHHE, KojeOaTeNbHOE JABIKEHUE (3aTyXalollie U BhIHYKJICHHbIE KoJeOaHus),
pPE30HAHC,  BOJHOBOE  JBWXKEHUE, OTpPaXEHHE  3ByKa,  MPSIMOJUHEHHOE
pacmpocTpaHEHHE, OTpaXEHHE W TPEJIOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa)KEHUE CBETA, Pa3J0KEHHE OEIOT0 CBETAB CIEKTP U CIOKEHUE CHEKTPaIbHBIX
[[BETOB, JIUCIEPCHUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHENYaTOro CIEeKTpa M3IyYEeHHS) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUCCKUX SBJICHUHA B OKPY)KAIOIIEM
MUpe(B TOM Yncie GU3NIECKUE SIBICHUS B IPUPOJIC: MIPHIIMBHI  OTJIUBBI, IBIKEHUE
wiaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE JBUKCHHME JKUBBIX OPraHU3MOB,
BOCIPUATHE 3BYKOB YKHBOTHBIMH, 3€MJIETPSICEHUE, CECMUUYECKNE BOJHBI, I[yHAMH,
9X0, IIBETa Te€J, ONTHYECKHE SBIICHUS B IMpHUpPoOJe, OHOJIOrMYecKoe JAecTBHE
BUIMMOTO, YIbTPapHUOIECTOBOIO W PEHTTEHOBCKOTO W3IYYCHHH, €CTEeCTBEHHBIN
paaMoOaKTUBHBIN (HOH, KOCMUUYECKUE JTYYH, PAAHOAKTUBHOE M3IYUCHHE MPUPOIHBIX
MUHEPAJIOB, JECUCTBUE PaJMOAKTUBHBIX H3JIyYEHUN Ha OpPraHu3M 4YelloBeKa), MpHu
ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBLACTSATH CYIIECTBEHHBIC
cBocTBa (TIpU3HAKK) (DU3NYECKUX SIBJICHUM;

ONUCHIBATh M3YUYEHHBbIE CBOWCTBA TeA M (PU3WYECKUE SIBJICHUS, HCIONb3Ys
¢usznyeckue BENMWYMHBI (CpelHsA W MCHOBEHHas CKOPOCTh Telna TIpH
HEpaBHOMEPHOM JBM)KEHHMM, YCKOPEHHUE, NepeMelIeHue, MyTh, YIioBas CKOPOCTb,
CHJIa TPEHHSI, CUJla YIIPYTOCTH, CHIIa TSKECTH, YCKOpEeHHE CBOOOHOTO MaJCHHUS, BEC
TeNa, WMIYJIbC TeNa, HMITyJIbC CHJIBI, MEXaHW4Yeckas padoTa MW MOIIHOCTH,
NOTEHLMAJIbHAsl JHEPrus Teja, MOJHATOrO0 HaJ MOBEPXHOCTHIO  3EMIIH,
MOTEHIIMATbHAS DJHEPTusl CXKATOW TPY)KMHBI, KUHETHUYECKas »DHEPTus, TMOJTHAs
MeXaHW4YecKas dHEeprusi, Nepuoja U 4acToTa KoJieOaHWi, JAJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTHb CBETa, MOKa3aTelb MPEIOMIICHHS CpEAbl), MpPHU
OMHCAaHWU TPABWIBHO TPAKTOBATh (DM3MUYECKUN CMBICT HCIOJIB3YEMBIX BEIMYUH,
0o003HaueHHUs W €IWHUIBI (U3UYECKUX BEJIMYMH, HAXOIUTh  (OPMYIIHI,
CBSI3BIBAOIINE JTAaHHYIO (DU3MYECKYI0 BETUYHMHY C APYTMMHU BEIMYWHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTCPU30BaTh CBOMCTBA TCI, (I)I/ISI/FICCKI/IG SABJICHUS MW IPOUCCCHI,
HCIIOJB3YyA 3aKOH COXpPaHCHHUS JSHCPIUH, 3aKOH BCCMHUPHOI'O TATOTCHHUS, IIPUHIUII
Cyneprno3unuu Culi, IpUHIUII OTHOCHUTCIIbHOCTHU raJ'II/IJIGSI, 3aKOHBI HBIOTOHa, 3aKOH



COXPAHEHHUS HUMITYJIbCA, 3aKOHBl OTPAKEHHUS U TNPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsIOBOIO M MAacCOBOTO YHCEN MPHU SIACPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTHYeCcKoe
BBIPAKEHHUE;

OOBACHATH (PU3MYECKHE TPOLECCHl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCT€ CHUTyallud  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABISTH
MIPUYUHHO- CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 2—3 JOTHYECKHX IIaroB ¢
Omnopoil Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3MYECKUX SBJICHHUM, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemath pacuéTHbIe 3a7auu (OMUparoUIecs Ha CUCTeMY U3 2—3 ypaBHEHHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIINE (DPU3MUECKUE BEITMUYMUHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3a7aud 3allMCBhIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOIINE
WM U30BITOYHBIE JaHHBIE, BBHIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE IS
pElIEeHUs], NPOBOAUTH pacy€Tbl W OLEHUBATh PEAIUCTUYHOCTh IOJYYEHHOTO
3HaYeHUs (PU3NIECKONBETUINHEI;

pacrno3HaBaTb IpOOJIEMbI, KOTOpPbIE MOXHO PpEUIMTh HpHU  TOMOIIU
(pU3NYECKUXMETOIOB, UCIIOIb3YsI ONIUCAHUE UCCIIETOBAHMS, BBIICISTh POBEPSIEMOE
MPEIOJIOKEHNE, OICHUBATh MPAaBWJIBHOCTh MOPSAIKA MPOBEACHUS HCCIICIOBAHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOCHUN U OIBITOB;

MPOBOANTH OMBITHI TI0 HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (PU3UIECKHIX
CBOMCTB Ten (M3y4deHHE BTOPOro 3axkoHa HplOTOHA, 3akOHA COXpaHEHUS DHEPIHH,
3aBHCHUMOCTh MepHoAa KoyieOaHMl NpyKMHHOTO MAasTHUKAa OT Macchl Ipy3a HU
KECTKOCTU MPYKUHbI M HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajblX KosieOaHuil,
NPSIMOJIMHEHOE PacIpOCTpaHEHHE CBETa, Pa3ioKeHHe OeIoro cBeTa B CIEKT),
U3yYEHUE CBOWCTB M300paK€HUS B IUIOCKOM 3€pKajie U CBOWCTB H300pa’KEHUs
npeaMeTa B coouparoueil JuH3e, HabioJeHNe CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB
M3JIyYEHUSI): CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa
000py10BaHus, OMUCHIBATh XOJI OTbITA U €r0 PE3yJIbTaThl, (POPMYJINPOBATH BHIBOIBI;

MPOBOAMUTH IMPH HEOOXOAUMOCTH CEPHUI0 NPSIMBIX H3MEpPEHUM, Ompenemss
cpeaHee 3HAuYCHHE HU3MEpseMOM BeMYMHBI ((DOKYCHOE paccTOsiHUE coOuparoien
JIMH3BI),000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTEILHOTO Tprbopa);

NPOBOAMTHL  MCCIEAOBAHUWE 3aBUCHUMOCTEH  (U3MUECKUX  BEJIMYHUH C
UCTIONb30BAaHUEM TMPSAMBIX HW3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JBMXEHHHM O€3 HaudajlbHOW CKOpPOCTH, Iepuojia KoJeOaHuu
MaTEeMaTHYECKOro MasiTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)XXCHHsI CBETa
OT yrja TMajgeHuss W yria TpeJoOMIICHUS OT yria NaACHHs): TUIAHUPOBATh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3YJbTAThl
MOJIYYCHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIWYUMH B BUAE TaOMuI U TpaduUKoB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJINTh KOCBEHHBIE M3MEpPEHUs (DU3NIECKUX BEIMUYMH (CPEIHSSI CKOPOCTh
U YCKOpEHHME Tejla MPU PABHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOIHOTO



najeHust, )KECTKOCTh MPY>KUHBI, KOOPPHUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKas
paboTa W MOIIHOCTh, YacTOTa W TMEPUOJ KOJICOAHMH MAaTeMaTHYecKoro W
NPYXKUHHOTO MAasTHUKOB, OTITUYECKasl CHJia COOMPAIOUICH JIMH3bI, PaJHOaKTUBHBIN
¢oH): mMIaHHpPOBATH H3MEPEHHs, COOUpaATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATDh U3MEPEHHUSI, CIEAys MPEAIOKEHHON UHCTPYKIMHU, BEIYUCIISATh 3HAUCHUE
BEJIMYMHBl M aAHAJIU3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTU U3MEPEHU;

coOMroaTh MpaBujia TEXHUKH O€30MacHOCTH MpH paboTe ¢ JabopaTOpHBIM
000pyIOBaHUEM;

pa3nnyaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (DU3MUECKUX MOJEICH:
MaTepuaibHas TOUKa, abCOJIIOTHO TBEPAOE TEJO, TOUEYHBIH MCTOUYHUK CBETA, JIy4,
TOHKas JIMH34, IJIaHETapHasi MOJIETb aTOMa, HYKJIOHHAsi MOJI€NIb aTOMHOTO SApa;

XapaKTEpHU30BaTh MIPUHIUIIBI IEUCTBUS N3YUYEHHBIX PUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOHl Ha HMX ONHUCAaHUA (B TOM YHCIE: CIUIAOMETP, AATUYUKU
[IOJIOXKEHUS, PACCTOSIHUSI W YCKOpPEHHWs, pakeTa, 3XOJIOT, OYKH, IEpPUCKOIL,
¢oToamnmapaTr, ONTHYECKHUE CBETOBOABL,  CIEKTPOCKOII, JO3UMETD, Kamepa
Bunscona), UCIIOJIB3YSI 3HaHHUA O CBOMCTBaxX (PHU3UYECKUX SBICHUN H
HEe00XoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKM H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTHYECKHX MPOLIECCOB IMpPH
pelIeHN y4eOHO-PAaKTUUECKUX 3a/a4y, ONTHYECKHME CXEMbl MJisi MOCTPOEHUs
M300paKEHUIB IIOCKOM 3epKaJie U COOMparoIieil JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMAIIUIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHMM B MOBCEAHEBHOM >KM3HU ISl oOecreyeHus
0e30macHOCTH TIpU OOpallleHuH C MpPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHs] 3/0pPOBbsi M COOJIIOJIEHUS HOPM HKOJOTMYECKOTO TIOBEJICHUS B
OKPYXaIOUIEHCPEIE;

OCYIIECTBIIATh MOUCK MHPOpMaluu (pu3ndeckoro coaepxanus B HTepHere,
CaMOCTOSTENbHO (POPMYNIHUPYsI MOUCKOBBIM 3alpoC, HAXOAUTh MYTH OMNPEAEICHUS
JOCTOBEPHOCTH TMOJyYeHHOM HH(OpPMAalMKM HA OCHOBE HMMEIOIIMUXCS 3HAHUM U
JOTIOJTHUTENIbHBIX HICTOYHUKOB;

UCIIOJIb30BaTh MpPH BBINOJHEHUU YYEOHBIX 3aJlaHUi HAYYHO-TOMYJSPHYIO
JaUTepaTypy (pU3MUECKOro colep)kKaHus, CIpPaBOYHbIE MaTepUalbl, PECYypChl CETH
WNuTtepHeT, BiaaeTb NpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MNpeoOpa3oBaHMUS
uH(OpMAIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpPMAIIU U3 HECKOJIBKUX HMCTOYHUKOB (DHU3UMUECKOTO COAEPKaHUS, MyOJIUYHO
MIPENCTABIATh PE3YJIBTATHI MPOEKTHON WIIM HCCIEA0BATENBCKON AEATENBHOCTH, IPH
ATOM TPAMOTHO HCIOJb30BaTh HM3YUYECHHbIH MOHATUMHBIA anmapar H3y4aeMoro
pasznena (U3MKM W CONMPOBOXAATh BBICTYIUICHUE TNpe3eHTalued ¢ yd&€ToMm
0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.



Conep:xanue y4eOHOIro mpeamMera

7 kaacce (70 4, 2 4 B He/1eJII0)

BBenenue (4 4)

®duszuka — Hayka o mpupone. Dusnueckue spieHus. Ddusnyeckue CBOMCTBA Tell.
Habmronenne u omucanue ¢u3ndecKux sBieHud. Du3mdeckue BeIUIUHBI. M3mepeHus
(U3MYECKUX BEJIWYMH: JUIMHBI, BPEMEHH, TeMIeparypbl. DOusndeckue MpUOOPHI.
MexayHapoaHas cUCTeMa €IWHUIl. TOYHOCTh M TOTPENIHOCTh H3MepeHuil. dusznka u
TEXHHKA.

Kak ¢usuka w©  jgpyrue  eCTeCTBEHHbIE HAyKH  M3y4aloT  IPUPOY.
EcrecTBeHHO-HAyUHBIA METOT TIO3HAHUS: HAOJIIOICHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA,
BBIJIBIDKCHHUE TUITOTE3, DKCIIEPUMEHT 110 TIPOBEPKE TUIIOTE3, 00BICHEHHE HAOII0aEMOTO
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TIOMOIIBIO MOJICTICH.

Jemoncmpayuu
MexaHnueckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnueckue npuodOopsI U MPoLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
prUOOPOM.

Jlabopamopnvie pabomul u onvimaol

OmnpeneneHre EHbI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUoopa.

N3mepenne paccTosHUN.

N3mepenne 06bEMa )KUAKOCTH U TBEPOTO TeA.

Ornpenenenue pa3MepOB MabIX TE.

N3Mmepenue TemmnepaTypbl PYU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA IIAPUKA,
MYyIIEHHOT'0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

IlepBoHaYaJbLHBIE CBEAEHHUS 0 CTPOEHUH BeniecTna (6 1)

Ctpoenue BemiectBa. ONbITHI, JOKA3bIBAIOIINE aTOMHOE CTPOCHHE BellecTBa. TerioBoe
JBIDKEHUE aTOMOB M MOJIeKYJ1. bpoyHoBckoe nBrkeHue. {uddys3us B razax, KUIAKOCTIX U
TBEPJBIX Tejlax. B3auMojelcTBUe yacThll BEIIeCTBA. ATrperarHbleé COCTOSHUS BEIIECTBA.
Mogenu cTpoeHusi TBEPABIX TeJ, XKUIAKOCTeM U Tra3oB. OObsICHEHHE CBOMCTB Ta30B,
KHUJKOCTEH M TBEPABIX TEJ HA OCHOBE MOJICKYJISIPHO-KMHETUUECKUX TTPEACTABICHUM.
JdeMoHcTpanuu

Habmronenue 6poyHoBckoro aBvxkeHus. Habmronenue nuddyzun.

HabGmonenne SBICHUH, OOBSACHSIONIUXCS MPUTHKCHUEM WIN OTTaJKHBaHHEM
YaCTHI] BEIIIECTBA.

JlaGopaTopHbie padoThHI M ONBITHI

OrneHka quaMeTpa aToMa METOJIOM PAZoB (C ucroiab3oBaHueM pororpaduii). ONbITH MO
HAOJII0/ICHUIO TEIIJIOBOTO PACIIUPEHUS ra30B.

OnBITH IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.




B3aumozaeiicteus TeJa (23 4)

Mexannueckoe nBmwxeHue. Tpaekropus. Ilyts. PaBHOMEpHOE U HepaBHOMEpPHOE
nsuwxkeHne. Ckopoctb. I'paduku 3aBUCMMOCTH IIyTHU U MOAYJS CKOPOCTH OT BPEMEHHU
newxkenus. Muepuus. MueptHocTs Ten. B3aumopencreue ten. Macca tena. M3mepenue
Macchl Tena. [InotHocte BemecTBa. Cuia. Cuna Tsokectd. Cunna ynpyroctd. 3akoH ['yka.
Bec Tema. CBsa3p MeXIy CWIONW TsKeCTH M Maccod Tena. Cuia TSKECTH Ha JPYrux
maHetax. Jlunamomerp. CroxeHue IBYX CHJI, HAlpaBiI€HHBIX IO OJHON MPSIMOM.
PaBHonelicTByromas 1Byx cuil. Cuna tpenus. Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu
Habmoienne MexaHu4eckoro JBUKEHHS Teja.
N3mepenne CKopoCTH IPSIMOIMHENHOTO JBUKEHMS.
HabGutoieHue sSiBJIeHMsI UHEPLUH.
HaGnronenue n3sMeHeHus CKOpOCTH ITPU B3aUMOECICTBUY Tell.
CpaBHeHHE Macc 110 B3aUMOJEHCTBUIO TEIL.
CiioxeHune cuil, HallpaBJIEHHBIX 110 OJHOU HPSIMOM.

Jlabopamopnvie pabomol u onvimaol

Ornpenenenrue CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapUKa B KUIKOCTH, MOJIEITU
IEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBXKEHUS OpyCcKa WM IIapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.

OnpeneneHne IIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTHKEHUS (Iedopmariun) mpyKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEH.

JlaBJeHHe TBePALIX TeJ, JKHAKOCTEeH U ra3oB (21 4)

HaBnenue. [laBnenune TtBepabix Ten. [laBnenuwe raza. OObsiCHEHUE JaBJICHHMS Ta3a Ha

OCHOBE MOJICKYJISIPHO-KUHETUYECKUX mpeAcTaBieHud. llepenaya naBneHust razamu u

xuakoctsiMu. 3akoH [lackans. CooOmraronuecst cocynbl. ATMocepHOE JaBJCHUE.

N3mepenue atMmochepHOro aBiieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJICHUS OT BBICOTHI

HaJ ypoBHeM Mmops. [Ipubopsr mist m3mepeHuss atmocdepHoro nasieHus. bapomerp,

MaHOMETp, MOPIIHEBOM >KUIKOCTHBIM Hacoc. 3akOH Apxumesna. YCJIOBHUS IUIaBaHUS TEll.

Bo3znyxomnnasanue.

JdeMoHcTpanuu

3aBUCUMOCTbD JaBJIEHUS ra3a ot Temneparypsl. [lepegaya naBiaeHus KUIKOCTHIO U TA30M.

Coobmatomuecs cocynbl. ['uapanmueckuii mpecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YacTH TeJjla U TUIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue  maBaHMS  TeN: IJIABAHUE WM MOTPYXKEHHE TEl B
3aBUCHUMOCTH OT COOTHOILLIEHUS IIJIOTHOCTEN TEJIa U KUJIKOCTH.




JlabopaTopHbie padoTHI U ONBITHI

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJE€ OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TeJa.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH HA TEJO, IOTPYKEHHOE B )KUIKOCTD.
IIpoBepka HE3aBUCMMOCTH  BBITAJIKMBAIOIIEHM CHJBL, JCHUCTBYIOIIEM Ha TEJIO B
KUIAKOCTH, OT MAcChl TeJa.

OnbITHI, AEMOHCTPUPYIOIIME 32aBUCUMOCTD BHITAJKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH HA TEJIO
B ’KHJIKOCTH, OT 00BhEMa MOTPyKEHHOM B KUAKOCTh YaCTH TeJa U OT IJIOTHOCTHU KHUJIKOCTH.
KoncTpynpoBanue apeomerpa WIA KOHCTPYMPOBAaHHE JIOAKM HW ONpEIENIeHHE €€
IPYy30II0ABEMHOCTH.

PaboTra 1 MOIIHOCTE. JHeprus (13 4)

Mexannueckas pabota. MormHocTs. IIpocThie MexaHW3Mbl. MOMEHT CHIIBI. Y CJIOBHS
pPaBHOBECHS phluara. «30J10TO€ MpaBWIO» MexaHWKU. Bunbl paBHoBecus. Koadduiment
nonesnoro gedcteus (KIIJ[). Oueprus. IloreHimumanbHas W KUHETHYECKas SHEPIUs.
[IpeBpartienre s3Heprum.

Hemoncmpayuu
[TpumMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimaol
Omnpenenenve paOOTBl CHJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHHUU
TeJa MO0 TOPU30HTAIIBHON MTOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHUS pblUara.

N3smepenue KII/] Hak1OHHOM IIIIOCKOCTH.
N3ydeHune 3akoHa COXpAHEHUS] MEXaHUYECKOU SHEPTHM.

ITpomexyTounas arrectauust ( 14)
PesepBHoe Bpems (2 4 )
IIpoexkTHas 1eATEJIbHOCTD.

[IpakTuka paboTel Ha KommbloTepe. CoOnrozeHue O€30MacHBIX YCIOBUN pabOThl Ha
koMmmbtoTepe. [lonck mHbopmanmu B cetu Internet. Pabora Ha KoMmmbIOTEpE B PEAaKTOpE

PowerPoint (MacTep cocTaBieHus: Ipe3eHTAIUi).

8 kiacc (70 4, 2 4 B HeeI10)
TenunoBble siBJjiennsi (12 yacos)

OCHOBHBIE TOJIOKEHUA MOJIEKYJIPHO - KHHETHYECKOM TEOpPUH CTPOCHHMS
BemiecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJI. OMNbITHI, MOTBEPKAAIOIINE OCHOBHBIE
IIOJIOKCHHUSIMOJIEKYJIIPHO - KHHETUYECKOU TEOPHH.

Monenn TBEpPHOro, KUAKOTO UM  razoo0pa3HOro COCTOSHUM  BEILECTBA.
Kpuctannnueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHUN MOJIEKYJSIPHO - KHHETUYECKOM TEOpHHU.
CMaurBaHMe W KalWUIAPHBIE sIBJIEHUS. TemioBoe pacliupeHue U CKaTue.



TemnoBoe nemxenue. Tepmometp. Temneparypa. CBA3b TeMIepaTypbl CO CpeaHEH
CKOPOCTBbIO JBIKEHHS €ro MoJiekyld. BHyTpenHsis sHeprusi. [IBa cmocoba u3MeHEHUus
BHYTPEHHEl  »3Hepruu:  Temjonepenadya W pabota. Buael  Teruonepenayu:
TEIUIONPOBOAHOCTD, KOHBEKIIHS U U3ITyUYCHHE.

KomnuecTBOo TEmnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. Y JEIbHAs TEILIOTa
CrOpaHHus TOILINBA.

3aKOH COXPAHEHUS SHEPIUU B MEXAHMUYECKUX U TEIJIOBBIX IMPOLECCAX.

JdeMoHCTpau

HaoGmonenune 6poyHoBckoro asuxenus. Habmoaenue quddysuu.

HaOnronenue sBieHUN cMauvBaHUs W KaNmWUISPHBIX siBieHWi. HaOmonenue
TEIUIOBOT'O PACIIUPEHNUS TEIL.

N3meHenue paBieHHs Ta3a I[pU HU3MEHEHUH O00BEMa 151 HarpeBaHUU

WU OXJIQXKICHUU.

IIpaBuna usmMepeHus temieparypol. Buasl remonepenayu.

OxJtaXkJIeHue pU COBEPIIICHUHN paOOTHI.

Dpormanvuble 1abopamopHsie pabomi .

1. UccnenoBanue u3aMeHEHUs TeMIIEPATypbl BOABI IPU OCTHIBAHUH CO BPEMEHEM «

2. CpaBHEHHME KOJIMYECTB TEIUIOTHI IPU CMEIMIMBAHUH BOJBI PA3HOW TEMIIEPATYPHI.

3. I3MepeHne yaenpHON TEIIOEMKOCTH TBEPAOTO TENA.

N3MeHeHne arperatHpix cocTosinnid Bemectsa (11 4)

[ImaBneHne W OTBEpAECBaHME Tei. lemieparypa IUIaBICHUSA. YJIeJIbHAs TEIUIOTa
TIJIABJICHHUSL.

Hcnapenne n koHaeHcanusi. OTHOCUTENbHAS BIAXHOCTh BO3JyXa U €€ M3MEpEHUE.
ITcuxpomerp.

Kunenne. Temmeparypa KHIEHUS. 3aBUCHUMOCTb TEMIIEPATypbl KHUIEHUS OT
JaBJjeHUs. Y IeJibHas TEIJI0Ta Mapoo0pa3oBaHus.

OObsiICHEHUE W3MEHEHUs arperatHblX COCTOSIHUA Ha OCHOBE MOJIEKYJISIPHO-
KUHETUYECKUX MPEACTABICHUMN.

[IpeoOpazoBaHus SHEPTUM B TEIJIOBBIX MaIllMHaX. [[BUraTeib BHyTPEHHETO CTOPAHMSI.
[TapoBast TypOuHa. XOJOAMIBHUK. DKOJIOTHUUECKHE MPOOIEMBbl UCIIOIH30BAHUS TETTIOBBIX
MAIIIHH.

Hemoncmpauuu.

SBnenne wucnapenus. Kurnenue BOIbl. 3aBUCHMOCTh TEMIEPATypbl KHIIEHHUS OT
nasieHus. llnaBneHue W kpuctamum3anus BewlecTB. M3MmepeHue BIaXXHOCTHM BO3ayXa
IICUXPOMETPOM. YCTPOWCTBO YETBIPEXTAKTHOI'O JIBUTATENS] BHYTPEHHErO CrOpaHUs.
YcTpoiicTBO mapoBoil TypOUHBI.

HarpeBanue mnpu coBepuieHMH paboThl BHEWHUMH cunamu. CpaBHEHHE
TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.

HaOmronenue kuneuus.

Habnrogenue noctossHCTBa TeMITepaTyphl MPH TIaBICHHUH.



Moenu TEeIUIOBBIX JABUTAaTEIICH.
JlabopaTopHbie padoOTHI U ONBITHI
OnpITel MO OOHAPYKEHUIO JEHCTBUA CHJI MOJIEKYJSIPHOTO MNpUTsKEeHUsA. ONBITBI 110
BBIPAIIMBAHUIO KPUCTAIIOB [TIOBAPEHHOM COIM WIIK caxapa.
OnpIThl IO HAOTIOEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, )KUJIKOCTEN U TBEPABIX
Tell.
Omnpenenenue gaBieHUs BO3yXa B OaJIOHE IINPUIIA.
OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh AaBJICHUS BO3yXa OT €ro 00bEmMa
HarpeBaHUs WA OXJIAKICHHUS.
IIpoBepka THUIIOTE3BI JMHEWHOW 3aBUCHUMOCTH JUIAHBI CTOJIOUKa
KUJAKOCTH B TEPMOMETPUUECKOMN TpyOKE OT TeMIIepaTyphl.
HaGnrogenue u3MeHeHUss BHYTPEHHEW HSHEPruu Tejla B pe3yibTaTe TeIUlonepesayd U
pabOThl BHEITHUX CHII.
UccnenoBanue siBjeHUS TEIO0OOMEHA NMPU CMEITUBAHUN XOJIOIHON U TOPSYEH BOJIBI.
OnpeneneHne KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJION opu  TemiooOMeHe C
HarpeThiM METAJUTMYECKUM LIIIHHAPOM.
Omnpenenenne yieapHON TEIUIOEMKOCTH BelecTsa. MccnenoBanue npoecca UCapeHus..
Ornpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbA.

duiekTpUueckue siBjieHus ( 27 yacos)

Onextpuzanus Teil. J[Ba poaa 3MeKTpUYECKUX 3apsAaoB. [[poBOAHUKY, AUIIEKTPUKU U
IIOJIyIIPOBOJHUKH. B3anMoJeicTBHE 3apsDKEHHBIX TeNl. DJIEKTPUYECKOE IoJIe. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiaa.

JIMCKPETHOCTH DIIEKTPUUECKOTO 3apsaaa. DNeKTpoH. CTpPOEHUE aTOMOB.

OJIEKTpUYECKUM TOK. ['ambBaHMYECKHE DIIEMEHTBHI. AKKYMYJSITOPBI. DJIEKTPUYECKAS
LeNb. OJIEKTPUYECKHM TOK B MeTauiax. HocuTenu dSIEeKTpHUYECKOro TOKa B
MOJIyIPOBOJIHUKAX, Ta3aX M PACTBOpaxX dJIEKTPONUTOB. [1oynmpoBOAHUKOBBIE MPHOOPHI.
Cuna Toka. AMrepmerp.

DnekTpudecKoe HanpskeHue. BoabTmerp.

DNEKTPUYECKOE CONPOTUBIIEHUE.

3akoH OMa U1l y4acTKa 3JIEKTPUUECKOM LIETIH.

YnensHoe conporusiieHue. Peoctatel. IlocnenoBarenbHoe UMW IapajlieIbHOE
COEIMHEHHUSI POBOHUKOB.

Pabora u MomHOCTh TOKa. KOnaM4ecTBO TEMIOTHI, BBIAEISEMOE MPOBOJHUKOM C
TOKOM. CUYeTyuK »dJIeKTpHUYeCKOW HHepruu. Jlamma HakanuBaHUS. OJIEKTPUYECKHE
HarpeBaTeibHbIE MPUOOPHI. Pacuer »nexktposHepruu, mnoTpediseMoil OBITOBBIMU
anektpornpudbopamu. KopoTtkoe 3ambikanue. I[lmaBkue mnpenoxpanutenu. IIpaBuia
0€30IaCHOCTH MPU PaAdOTE C IEKTPONPUOOpaMHU.

Jlemoncmpayuu.



DJeKTpU3aIus Tell.
JIBa pozia ANEKTPUYECKUX 3aPSAIOB U B3aUMOACHCTBHE 3apsKEHHBIX TEN. Y CTPOMCTBO
Y JICVCTBHE JIEKTPOCKOMA.
DNeKTpocTaTUIeCKast HHAYKIUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsA10B. [[pOBOIHUKYN U AUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JUHHUM 3JEKTPUUECKOTO TOJsA. VICTOUHMKHM MOCTOSSHHOTO
TOKa.
JIeCTBHS AIEKTPUYECKOTO TOKA. DJIEKTPUUECKUN TOK B JKUAKOCTU. ['a30BbIN pa3psil.
N3mepeHne CUIIbl TOKa aMIIEPMETPOM.
N3MepeHne 3IIEKTPUYECKOrO0 HampsHKEHUsT BOJBTMETpOM. Peoctar u  marasuH
COITPOTHUBIICHUH.
JlabopaTopHbie padOTHI U ONBITHI
OnbITel MO HAOMIONCHUIO AJIEKTPU3AIMU Tel WHAYKIHUEW U MPU CONMPUKOCHOBEHUH.
HccnenoBanue nNEMCTBUS DJIEKTPUYECKOTO IMOJISI HA MPOBOJAHUKU W JIUDIICKTPUKHU.
COopka u mpoBepka padbOThI IEKTPUUECKOMN IIEMU OCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIbI TOKa. Mi3MepeHune u peryJaupoBaHue HaINPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO  4epe3 PE3UCTOp, oT
COITPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnBITHI, TEMOHCTPHUPYIOITUE 3aBUCUMOCTH AIEKTPUIECKOTO

COMPOTHUBJICHUS] TIPOBOJHUKA OT €ro JUIMHBI, TJIOMIAU TOMEPEYHOrO CEUYCHHsS U
MaTepuania.
[IpoBepka npaBuiia CIOKEHUS HAIPSDKCHUM TIPH TIOCIISIOBATEIbHOM COCIMHEHUU JIBYX
PE3UCTOPOB.
[IpoBepka mpaBwia IS CHIBI TOKAa TPH TMapalIeILHOM COSAUHEHUU PE3UCTOPOB.
Onpenenenue padOThI AAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OnpeneneHre MOITHOCTH DJIEKTPUYECKOTO TOKA, BBIICIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO0  Yepe3 JIAMIIOUKY,
OT HaIpsKEHUS HA HEW.
Onpenenenue KIIJ[ nHarpeBarens.

JJIeKTPOMATHUTHBIE siBJIEHMS (7 4acoB)

OnbIT Opcrena. MarautHoe noJie. MarHuTHOE moJie IpPsIMOro TOKa. MarHuTHOE moJie
KaTyIIKu C TOKOM. OJEKTPOMAarHWTbl W HUX MpUMEHEHHE. [IOCTOSSHHBIE MArHHTBHI.
MarnutHoe mone 3emuin. MaruutHele Oypu. B3aumopeiictBue wmaruurtos./leiicTBue
MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTENb.

Hcnonp30oBaHne dNEKTpOABUTaTENEd B TEXHUYECKHMX  YCTPOMCTBAX M HaA
TPaHCIIOPTE.



Onbitel ®Dapages. SIBneHue 3EKTpoMarHUTHOW WHAYKIUU. IIpaBuio Jlenna.
OnextporenepaTop. CrnocoObl MONIYYEHUS SJIECKTPUUECKON dHEPTUU. DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

B3aumopericTBre NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOXHOCTH Pa3/CNICHUs MOJIKOCOB MarHuTa. MojennpoBaHue
MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarHuTHOE o€ TOKa. DJIEKTPOMArHHmT.

JlelicTBUE MAarHUTHOTO IO HA MPOBOJHUK C TOKOM. OJEKTPOJBUIaTelb
MOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW MHAYKIMHA. OnbITel Papajest.

3aBUCMMOCTh HaIPaBJICHUS] UHAYKIIMOHHOTO TOKa OT YCIOBHUW €ro BO3HUKHOBEHMUSI.
DIIEKTPOTreHepaTop NOCTOSIHHOTO TOKA.

[Tpuniun aecTBuss MUKpO(OHA U TPOMKOTOBOPHUTEIIS.

JlaGopaTopHbie padoThHI M ONBITHI

HccnenoBanre MarHuTHOTO B3aUMOJCHUCTBUS TIOCTOSIHHBIX MAarHUTOB.

MN3ydeHre MarHUTHOTO TIOJSI TOCTOSIHHBIX MArHUTOB TIPU HUX OOBEAWHEHUU U
pa3aeacHNH.

HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOLLINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBHUS

KaTyIIKA C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTyLIKE.

N3ydeHne neicTBUs MarHUTHOTO I0JISL HA MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
u3ydeHue paboThl AJEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON yCTaHOBKH.

OnbITEl IO UCCIIEIOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOW WHAYKIHH: UCCIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.

CgeToBble siBjIeHUd ( 9 yacoB)

HNctounuku cBera. [IpsamonuHelHOEe pacnpoCTpaHEHHE CBeTa. Buammoe IaBHKEHUE
ceetil. OTpaxkeHne cBeTa. 3akoH oTpaxkeHus. Ilnockoe 3epkano. [IpenomiieHne cBera.
3akoH npenomiieHue cBeta. JIMH3bI. POKYCHOE PACCTOSTHUE W ONTHUYECKas CUJla JIUH3BL.
[TocTpoenue n3zobpaxenuit B nuH3ax. ['nma3 kak ontuueckas cucrema. Jle@exTsl 3peHus.
OnTuyeckue npudOpHI.

JemoHcTpanuu

[IpsimonnHeiiHOE pacnpocTpaHeHue cBeTa. OTpakeHHEe CBETaA.

[Tomyuenne wu300pakeHUN B IUIOCKOM, BOTHYTOM M BBIIYKJIOM 3epKaliax.
IIpenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop nyuei B coOuparonieit inH3e. X0/ Iyueld B pacCerBaroIIeH JIMH3E.



[Tonyuenue n300paxeHuit ¢ TOMOUIBIO JIMH3.

[Tpunun aeiictBus doToanmapara, MUKpOCKOIA U Teseckorna. Moenb riasa.

Paznoxxenue 6e10ro cBeTa B CIEKTP.

[TonyueHnue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

JlabGopaTopHblie padoThI M ONBITHI

HccnenoBanre 3aBUCMMOCTH YIJla OTPaKEHHS CBETOBOrO Jy4ya OT yrJia MaJcHUS.
N3yuyenune xapakTeprucTUK N300pakeHus MpeMeTa B IIIOCKOM 3epKalie.

HccnenoBanrie 3aBUCUMOCTHU yTIJIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJla MajJeHus Ha
IPaHUIIE «BO3yX—CTEKIIOM.

[Tomy4yenune n300pakeHUH C TOMOIIHI0 COOMPAFOIIICH JTNH3HI.

Onpenenenue POKYCHOTO PaCCTOSTHUSA U ONITUUYECKOMN CHIIbI COOMPAIOIIEH JTUH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPUSATHUIO I[BETA MPEAMETOB MPU HX HAOIIOJCHUM Yepe3 IBETOBBIC
(GUIBTPBL.

IIpome:xxyTounas arrecrauus (1 4)

Pe3epBHoe Bpemsi (3 4)

IIpoexTHAasi 1eATEIbHOCTbD.
[Ipaktuka paboTel Ha KoMmrmbloTepe. CoOmtofeHrne Oe30MacHBIX YCIOBUN pabOThl Ha
koMmmbtoTepe. [lonck nHpopmanmu B cetu Internet. Pabotra Ha KoMIbIOTEPE B PEAAKTOPE

PowerPoint (Mactep cocTaBieHus] MPE3EHTAINMN).

9 kaacc (854, 2,5 4 B Hexen10)

3akoHbI B3auMoaelcTBHUS U ABMkeHHsI Tea (30 v)

MarepuanbHas TOUKa Kak Mojelib puanyeckoro tena. OTHOCUTEIBbHOCTh MEXaHUYECKOTO
newkeHus. CucrtemMa otrcyeta. DPU3MUECKUE BEIMYMHBI, HEOOXOAMMBIC IS ONHUCAHUS
JIBIKEHUSI M B3aMMOCBS3b MEXIYy HUMHU ( IyTh, NEPEMEUIEHUE ,CKOPOCTh, YCKOPEHHUE,
BpeMsi JBIDKEeHUs).PaBHOMEpHOE U PaBHOYCKOPEHHOE JBWXeHUEe. PaBHOMEpHOE
IBWXKEHHE M0 OKpyxkHOCTH. IlepBbii 3akoH HproTOHa u wuHepuus. Brtopol 3akoH
Hrrotona. Tperuit 3akon Hpiorona. CoOomnoe maneHue Ten. HeBecomocTh. 3akoH
BCEMHUPHOTO TATOTeHUs. IMITyibC. 3aKOH COXpaHEHUsI UMITYJIbca. PEakTUBHOE NBUKEHUE.
3aKOH COXpAaHEHMs MOJHOW MEXaHWYeCKOW sHepruu. IIpsiMble U KOCBEHHBIE U3MEPEHHUS C

HCIIOJIB30OBAHHUEM aHAJIOTOBBIX H HI/I(i)pOBBIX HN3MCPUTCIIbHBIX HpI/I60pOB. PaBHOBecue



MaTrepuagbHOW TOUkH. AOcComTHO TBEpAOEe Teno. PaBHOBecue TBEpPAOro Tenma C

3aKpEIUIEHHOM OChIO BpalieHus. MomeHT cuibl. LleHTp TsxecTu.

Hemoncmpayuu

Habmronenne MexaHu4ecKoro JIBMYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.

CpaBHeHUE MYTEN U TPACKTOPUM ABUIKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKECHUS.

HaOmronenue nBukeHus Tea o OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUM, MPOUCXOAIIMX B CHCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHTEIHHO KaOMHETa
(bu3uKH.

3aBUCUMOCTb YCKOPEHHS TEIa OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

HaOntonenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tena mpyu YCKOPEHHOM JIBHXKEHHH.

Ileperaua umIrynbca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanms SHEPTrUU MPH B3aUMOCHCTBHUH TEJL.

CoxpaHeHre UMIyJIbCa IIPU HEYIIPYTOM B3aWMOICHCTBUH.

CoxpaHeHue UMITyJIbca Ipu abCOJIFOTHO YIIPYTOM B3aUMO/ICHCTBUH.

Habmronenune peakTMBHOTO ABHIKCHHUS.

CoxpaHeHrne MEXaHUYECKOM SHEPTUHU IIPH CBOOOTHOM ITaJICHHH.

CoxpaHeHME€ MEXaHWYECKOW OHHEPruM TMpH JIBUKECHUU Teiaa TOJ JIEUCTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimaol

KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JaJbHEHUIIEro paBHOMEPHOTO JIBUKECHHUS
HIapyKa WA TEJIEKKH.

OmnpeneneHue cpeHENd CKOPOCTH CKOJIbXKEHUs OpycKa WM ABWKEHUS IIapHUKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHre yCKOpeHUs Tejla IpU paBHOYCKOPEHHOM JBUKEHUHM MO HAKJIOHHOU
MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €clid NpU PAaBHOYCKOPEHHOM JBW)XEHHM 0€3 HayalibHOU
CKOPOCTHU IIYTH OTHOCATCA KAK PsJl HEUETHBIX YHCEJI, TO COOTBETCTBYIOLIME POMEKYTKH
BPEMEHU OJIMHAKOBBI.



HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUS OT CHIIbI
HOPMAJIbHOTOJIaBJICHUS.

Omnpenenenue ko3hdUIIMEHTA TPEHUS

CKOJIBbXeHUs. OnpenesieHne KECTKOCTU

PYKUHBI.

Onpenenenre pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBWKCHUH TENAIO TOf

Omnpenenenue paboThl CUJIBI YIPYTOCTH MPHU MOIBEME Tpy3a C
HCITI0JIb30BAaHUEMHETIOABUKHOTO U TIOJIBU’KHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpAHEHHUS YIHEPTUU.

Mexannuyeckue koJjie6anus 4 BoJHbL. 3BYK (13 1)

Konebarenbnoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: TEpUO]I,
4acToTa, aMIUINTyJa. MaremMaTU4eCcKuil M TNpPYKUHHBIM MasTHUKU. [IpeBpaienwue
DPHEPTrUU TMpHU KojebaTenbHOM JBWXEHUU. Mexanudeckue kosebanus. I[lepuon,
4yacToTa , aMIUIUTyAa KosneOanuii. Pezonanc. Mexanudeckue BOJIHBI B OJHOPOJIHBIX
cpenax. J{mmHa BOIHBL. 3BYK KaK MEXaHMYeCKas BOJHA. ' pOMKOCTh U BbICOTA 3BYKA.
[IIyM Kak 3arpsi3HCHUE.

JlemoHCcTpanumn

Habnronenue kosie0aHuii Ten MOJ ACMUCTBUEM CUJIbI TSHKECTH U CHUJIbI YIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnrogenue  BBIHYXIEHHBIX KojJeOaHMl ©  pe3oHaHca. PacnpocTtpaHeHue
MIPOJIOJIBHBIX U TIOTIEPEUHBIX BOJIH (Ha Mojenu). HabmrogeHne 3aBUCUMOCTH BBICOTHI
3BYyKa OT YacCTOTBHI.

AKYCTUYECKHI pE30OHAHC.

JlaGopaTopHbie padoThI M ONBITHI

OnpeneneHne 4YacToThl W TMEpUojAa KoJieOAaHMHW MAaTeMaTHUYeCKOro MasiTHUKA.
Onpenenenne 4YacTOThl M Tepuojaa  KoyieOaHW  TPYXKUHHOTO  MAasTHHKA
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHM MOBEIIEHHOTO K HUTHU TPy3a

OT JIJTMHBI HUTHU.

UccnegoBanne  3aBUCHUMOCTH nepuojia  KoJeOaHWil MPY>KUHHOTO
MasgTHHKA OT MacChl Tpy3a.

[IpoBepka HE3aBUCMMOCTH TEpHOJia KoJieOaHUM Tpy3a, MOJBEUICHHOTO K HUTH, OT

Macchl Ipys3a.



OnbITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh  MepuoAa KoJieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

I/ISMepeHI/Ie YCKOPCHUA CBO6OI[HOFO IHaacHus:.

duekTpoMarHuTHoe noJie (17 4)

MarnutHoe nose. OneiT Opcreaa. MHAyKIMSA MarHuTHOrO 1oJist. MarHuTHBIN OTOK.
Oneitel ®Dapazes. SIBieHHE 3IIEKTPOMAarHUTHAsT WHIAYKUUW. ODJIEKTPOMAarHUTHBIE
konebanus. KoneOarenbHblli KOHTYp. llepeMeHHBIM TOK. DieKTporeHeparop.
Tpancpopmarop.  Ilepegaya  3NEKTPUYECKOM  SHEPIMM  HAa  PACCTOSIHHE.
HepannoHanbHOE MCIIONB30BAHUE MPUPOAHBIX PECYPCOB M dHEpPruu. PammonansHOE
UCIIOJIb30BaHUE JJIEKTPOIHEPruH (  aJbTepHATUBHbBIC WUCTOYHHUKU DSHEPIHH,
sHeprocoepexkenne). @U3nyeckue OCHOBbI  MPOMBIIUIEHHBIX — TEXHOJIOIMYECKUX
IIPOLIECCOB M MX BJIMSIHUE HA OKPYXKAIOLLYIO Cpelly. DJIEKTPOMAarHUTHbIE BOJIHBI U UX
cBoicTBa. [IpMHIMIIBI PagMOCBA3M U TEINEBHUICHUA. BIMSHUE SIEKTPOMATrHUTHBIX
M3JIy4YEHUW Ha >KUBBIE OpraHu3Mbl. CBET — JJIEKTpOMAarHuTHas BOJHA. be3zomacHoe
WCIIOJIb30BAHUE 3JIEKTPOMArHUTHBIX BOJH. CkopocTe cBeta. [lucrepcus cBera.
Nurepdepeniuss m audpakuus cBeTa. BiusHHE >JIEKTPOMAarHUTHBIX TMOJE€H Ha
OKpY>KaIOIIYIO Cpely U 3710poBbe yenoBeka. [lytu perienus npoOiem, CBSI3aHHBIX C
TEXHOJOTMYECKUM 3arpsi3HeHueM npupojsl. [Ipumenenune noctmxeHuil GU3NKU U
TEXHOJIOTUHN JIJIS1 PAlMOHAIBHOTO MPUPOIOIIOIb30BaAHUS.

JdemMoHcTpanuu

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie padOTHI U ONBITHI

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TeliehoHa.
Crpoenne atoma u aroMHOro siapa (15 u)

Crpoenue aroMoB. [InanerapHas Mojens atoma. KBaHTOBBIN XapaKTep MOTIOIEHUS
U HUCIYCKaHHs CBeTa aToMaMu. MOJENUpOBaHHUE SIBICHUN U OOBEKTOB MPHUPOJIBI.
JIuneituareiii cnextp. Omnbitel Pezepdopna. CoctaB atomuoro siapa. Ilpoton,
HEUTPOH U AJEKTPOH. 3aKOH DUHILTEHHA O MPONOPIMOHAIIBHOCTH MAaCChl U SHEPTUHU.

PanuoaktuBHOCTh. Anb(a — usnydenue. bera — uznyuyenue. ['amma- u3inydeHue.
25



Anepubie peakuuu. Mcrounuku sHeprum ConHia v 3Be3A. SnepHas 3HeEpreTuka.
DKoJIorTHYecKre MpoodsieMbl pabOThl AaTOMHBIX BJEKTpocTaHluil. [lo3umeTpus.
BnusHue paguoakTUBHBIX U3TyYEHUN Ha *UBble opraHu3Mbl. OCHOBBI 0€30MaCHOIO
WCIIOJB30BaHUs €CTECTBEHHBIX M MCKYCCTBEHHBIX  HMOHMU3UPYIOUIUX U3IyYEHUH BO
n30eXKaHUe MX BPEIHOTO BO3JEHCTBHUS Ha OKPYXAIOIIYI0 Cpely W OpraHu3M
yesioBeKa. TeXHOreHHbIE U IKOJOTUYECKHE KaTacTpo(bl U UX MOCIENCTBUS (aBapuu
Ha aTOMHOM 3J€KTPOCTAHLINH ).

JdeMoHCcTpanuu

CrekTpsl u3mydeHus 1 noryomuieHus. CreKTpbl pa3InyHbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue tpexkoB B kamepe Bunbcona. PaGorta cué€runMka HOHU3ZHPYIOUIUX
W3JTy4YCHUH.

Perucrpanus nznydeHus NpUpOAHbIX MUHEPAJIOB U MPOAYKTOB.

JlaGopaTopHbie padoThI M ONBITHI

HaOntoneHue CrjlomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYCHUS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPrUM YACTHUIBI MO TOPMO3HOMY HOYyTH (11O
¢doTorpadusm).

N3mepenne pagnoakTUBHOTO (hoHa.

Crtpoenune u 3BoJI01IUsA Beesiennou (5 4)

['eonienTpuyeckas U TeIHMOLIEHTpUUECKass cuctembl mupa. dusuueckas mnpupoja
HeOecHpix Tenm ComueyHoit cuctembl. llpoucxoxaenne CoOJIHEYHON CHCTEMBI.
Ousnueckas npupoga Connma u  3Be3a. Crpoenue BceeneHHOW. DBomonug
Bceenennoii . ' unore3a bomnbioro B3psbiBa.

PoboToTexnuka ( S 4)

PoGoToTexHnueckue CHUCTEMbl. ABTOMAaTU3UPOBAaHHBIE U  POOOTU3UPOBAHHBIC
MIPOU3BOJICTBEHHbIE JUHUU. CucTeMa MHTEepHET Bellel. [IpoMbllieHHbIE UHTEPHET
Bemei. I[loTpeOUTENbCKU HMHTEPHET Beleld. OJIEMEHTBHl «YMHOIO JIOMay.
KoncTpynpoBanne u MOJIEIUPOBAHUE C MCMHOJB30BAHHUEM aBTOMATU3UPOBAHHBIX
CUCTEM ¢ 00paTHOM cBs3bI0. COoCTaBiIeHNE aTOPUTMOB U MPOTPAMM TIO YIIPABICHUIO

6CCHpOBOI[HI>IMI/I pO6OTI/ISI/IpOBaHHI>IMI/I CHUCTCMaMHM. HpOTOKOHBI CBs3H.
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[lepcriekTUBBI aBTOMATU3alMK W POOOTU3AIMH: BO3MOXXHOCTH W OTPaHUYCHUS.
[Ipodpeccun B obmactu poboToTexHHKU. HaydHO-TIpakTHUECKHil TPOEKT TIOo
POOOTOTEXHUKE.

IIpoexkTHasi 1eATEIbHOCTD.

[Ipaktuka paboTel Ha KoMmbioTepe. CobmoneHne 6€30MacHbIX yCIOBUM paOOThl HA
koMmmbloTepe. [louck wHbopmanmu B cetu Internet. PabGora Ha kommbioTepe B
penakrope PowerPoint (Mactep cocTaBieHusi Mpe3eHTALH).
IToBTOpPHTEIHLHO-00001AOIIUIA MOLYJIb

[ToBTOpHTENHEHO - O0OOMIAIOINI MOMYNh TMpEAHA3HAYEH IJI CHCTEMATH3allud |
000011IeHHs] TPEIMETHOTO COJEPKAHUS W ONBITA JIEATEILHOCTH, MPUOOPETEHHOTO
Py W3YYEHUU BCETro Kypca (U3MKH, a Takke JJIs TMOATOTOBKHM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY IO (QU3UKe MJi1 OO0ydaroluxcs, BBIOPABIIMX 3TOT
yueOHBII npeaMer.

[Ipy wW3ydeHWH MAAHHOTO MOIYJIS PEATU3YIOTCA W CUCTEMATU3UPYIOTCS BHUJIBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTIKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUJIAHUPYEMBIX  PE3yJlbTaToB  0OydeHus,  (opmupyercs
€CTECTBEHHO-HAy4YHAasd TPAMOTHOCTb: OCBOCHME HAYYHBIX METOJOB HCCIECHOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3MUECKUE
SBJICHUS,IIPUMEHSSI TOJYYCHHBIE 3HAHWS, pelare 3aJda4d, B TOM YHCIIE
Ka4eCTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO IESATEIRHOCTHBIM XapakTep JAHHOIO pa3lielia peaanu3yercs 3a CUET
TOT0, YTO OOyYarOIIKECs BBIMOJHSIOT 3aaHusl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHHWI pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

HCIIOJb30BaTh HAYYHbIE METOJbI UCCIeAOBaHUS (HU3UYECKUX SIBJICHUN, B TOM YHCIIE
JUIS1 IPOBEPKHU TUIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOIOB;

OOBSICHSATh HAay4dHbICE OCHOBBI HaubOoOJee BaXXHBIX JOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEpP, NPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA NPEBPALLICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB

SHEPTHUHU.

27



TemaTH4ueckoe INIAHUPOBAHUE , B TOM YHUCJIC C YIETOM paﬁoqeﬁ nporpaMmbl BOCIIMTAHUA € YKazaHUEM KOJIHYECTBA

YacoB, OTBEeJIEHHBIX Ha OCBOEHHeE Kaxa0ii TeMbl 7 - 9 kiacc (7,8 kiaccel - 2 yaca B HEACIO, 9 Kitacc- 2,5 4 B HEJIEIIO )

Ne HAUMEHOBAHUWE TEMBI, PA3JEJI Kon- | JIao. | Kontp BocnurareJbHbIII KOMIIOHEHT YPOKa
BO pad | pad
4acoB
7 kaace YCTaHOBJICHUE JIOBEPHUTEILHBIX OTHOLICHUI MEXTY
1. Beenenune 5 1 MeIarornIecKuM pabOTHUKOM
U ero oOy4YamIIUMHCS, CIOCOOCTBYIOIIUX  IMTO3UTUBHOMY
[lepBoHavyanbHBIC CBEACHUS O CTPOCHUH | 6 1 1 N
BOCHPHUSATHIO oOydatonmmucs  TpeOOBaHMKA M TPOCHO
2. BEII[ECTBA MeJaroru4eckoro  pabOTHWKA, TPHUBICYCHUIO WX  BHUMAHHSA
= K o0cykaaeMoll Ha oke HWH(OpMAIMK, aKTHBH3ALUH HX
BsauMogeiicTBue Tei 21 5 1 Y . yp . bop ’
MI03HABATEIBHOH JIESITEIbHOCTH;
3. nmoOykieHNe 00yJarommMxcsl COONI0IaTh Ha YPOKE OOIIETPUHSTHIC
- " HOPMBI ~ TIOBEJICHMS, TpaBWia  OOWMIEHUS CO  CTapIIUMH
JaBnenre TBEPABIX TEN, KHUIKOCTEH 1 TazoB | 21 2 1
(memarornuecKuMu paboTHUKaMM)
4. U cBepcTHUKamMH  (OOydYarOMIMMUCS), TPHHIUIBI  Y4eOHOM
JMCIUTUTAHBI
Pabora u MoIHOCTh. DHEPrus 15 2 2 .
U caMOOpraHu3aIlny;
5. NPUBJICYCHNE BHUMAaHUs OOYUYAIOMIMXCA K IIEHHOCTHOMY AacCIeKTy
U3y4aeMbIX
Wroro: 68u |11 |5 4 3 y
Ha YpOKax sBJICHUH, OpraHu3amnys uX paboThl ¢ MOMy4aeMOW Ha
8 kiace YpPOKE COLMAJIbHO 3HAYMMOW WMH(pOpManueid — WHUIUHPOBAHUE €€
1 Tennoseie sBICHUS 23 3 2 00CYyXJIeHHsI, BHICKA3bIBAaHHUS OOYYAIOUIMMHCS CBOEr0 MHEHHS IO
2 DIIeKTPHYECKHE ABTEHIs 27 1 2 ee MOBOJIY, BEIPAOOTKH CBOETO K Hel OTHOIICHHUSI, }
HCIOJNB30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH  CcolepKaHus
3. DNeKTPOMarHUTHbIE SBJICHUS 7 5 1 yueOHOro mpenMmera 4Yepe3 JACMOHCTPAIMIO  OOYYaIOIIHMCS
MIPUMEPOB OTBETCTBEHHOT'O TpaXkJJAaHCKOTO MTOBEJICHUS
4. CBeTOBbI€E SIBJICHUS 11 1 2 PHMEp ’ P A ’
MIPOSIBJICHUSI YEJIOBEKOIIOOMS M JO0OpOCepIedHOCTH, Yepe3 noadop
Hroro : 68 4 10 7 COOTBETCTBYIOIIMX TEKCTOB JMJISI UTEHUS, 3ajJad A pELIeHus,

MPOOIEMHBIX CUTYyaIui




9 kiacce

3aKOHBI B3aUMOJICHCTBHS U JIBHYKCHHS TEJ 30
MexaHnuyeckue KojaeOaHusi U BOJHBL. 3BYK 13
DIIeKTPOMArHUTHOE TI0JIe 17
CrtpoeHue aToMa u aTOMHOTO spa 15
Crpoenue u 3BojroNMs BeeneHnoit 5
PoGororexnuka 5
Hroro: 854

JUTSE 00CYKICHUSI B KJIACCE;

MPUMEHEHHE Ha YpOKE WHTEPAKTUBHBIX (GopM paboTel ¢
O0Oy4JaloOmMMUCS: WHTEIUIEKTYalbHBIX WUTP, CTUMYJIHPYIOIINX
MO3HABATENFHYI0 MOTHBALMIO O0YYaroOIIUXCsl; TPYHIIOBON pabOTHI
WIH paboTsr
B Tapax, KOTOpbIE ydYaT OOy4arommxcsi KOMaHAHOW paboTe u
B3aMIMOICHCTBHIO C APYTUMH O0YIAIOIIIMUCS;

BKIIIOYEHHE B YPOK HIPOBBIX NPOLEAYpP, KOTOpBIE IOMOTaioT
MoJAePKaTh MOTHBALMIO OOYYAIONIMXCS K TIONYYSHHIO 3HAHHH,
HaJOKWBAaHUIO TO3UTHUBHBIX MEXKIUYHOCTHBIX OTHOIICHWHA B
KJIacce, TTIOMOTAI0T YCTAaHOBIIEHHUIO OOPOXKENaTeIbHOW aTMOC(hephl
BO BpeMs YPOKa;

opranuzanus Ie)CTBA MOTUBHPOBAHHBIX W  3PYAUPOBAHHBIX
00yJaronmxcs

HaJ WX  HEYCNEBAIONMMH  OJHOKJIACCHUKAMH,  JIAOIIETO
00yJaronMcsl COITMAIBHO 3HAYMMBIA OMBIT COTPYAHHYECTBA M
B3aMMHOU MTOMOIIIH;

WHUIIMAPOBAHUE W TOJACPIKKA HCCIEeNOBATENLCKON NeATEIIbHOCTH
o0ydarommxcss B paMKax peaju3aliii UMU HHIUBUAYAITbHBIX H
TPYNIOBBIX ~ HWCCIEAOBAaTENIbCKUX  TMPOEKTOB,  9YTO  JacT
o0yJaromumcst BO3MOXHOCTb npuobpecTu HaBBIK
CaMOCTOSITEJIbHOTO PEIIEHHS TEOPETUYECKON MpOoOJIeMbl, HaBbIK
reHepupoBaHusi W OQOpMIEHUS COOCTBEHHBIX WIEH, HaBBIK
YBAXUTCIIBHOTO OTHOLICHUA K YYXXUM HUIACAM, O(i)OpMHeHHBIM B
paborax  Apyrux  HCClieioBaTelel, HaBbIK  IYOJUYHOTO
BBICTYIUIGHHSI ~ TIepe]]  ayAuTOpueHd, apryMeHTUPOBaHUS U
OTCTaWBaHUS CBOSH TOUYKH 3PEHUSI.

BBEJICHHUE AKTHUBHBIX (DOPM pOJUTEIHCKOTO B3aUMOJCHCTBHS CO
mIKoJIoN (kiayOHass pa®oTa, OOIIECTBEHHBIM KOHTPOJIb, OTKPBITHIC

YPOKH);
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