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K OCHOBHO# 00pa3zoBaTeIbHOM porpamme

ocHOBHOTO 0011ero oopazoBanusit MbOY COI Ne 75,
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npoTokoa Ne 9 ot 31.05.2022

Paébouaa npocpamma no yueonomy npeomemy «Dusuxay.
JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe gocnutTanme:
MPOSIBJICHWE HMHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (u3nueckon
HayKH;
[IEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX (DU3HUKOB.
I'padsicoanckoe u 0yX08HO-HpABCMBEHHOE 80CNUMAHUE:
TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYKICHHU OOIIECTBEHHO-3HAYMMBIX M ITHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKECHUN (DU3UKH;
0CO3HaHME BAYKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO.
Ocmemuueckoe socnumanue:
BOCIIPUSITHE JCTETUYECKUX KAdyecTB (U3NYECKON HayKu: €€ TapMOHMYHOIO MOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
OCO3HaHME LEHHOCTH (PU3MYECKOM HAayKHM KaK MOIIHONO HMHCTPYMEHTa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEUIIEH COCTABIISIOLIEN KyIbTYPBI;
pa3BUTHE HAyYHOH JIF0O03HATEIBHOCTH, MHTEpEca K UCCIIE0BATENIbCKOM e TETbHOCTH.
Dopmuposanue Kynomypbl 300p06bs U IMOYUOHATLHO20 ONA20NONYYUAL:
OCO3HaHME LIEHHOCTH 0€3011acHOro o0pa3a U3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BaXHOCTH MPaBUJI 0€30MacHOr0 MOBEJACHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUUECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIIHUX YCIOBHSX;
c(OPMHPOBAHHOCTH HaBbIKa pedIeKCUU, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTO K€
[IpaBa y Apyroro 4ejaoBeKa.
Tpyoosoe éocnumanue:
aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3aJau (B paMKaxX CEMbH, LIIKOJIbI, TOpoJa, Kpas)
TEXHOJIOTUYECKOH M COLMAIbHON HaNpaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIE M (PU3UUECKUX
3HAHUII;
MHTEpEC K MPAKTUYECKOMY H3yYCHHIO Npodeccuid, CBA3aHHBIX C (PU3HUKOIL.
OKonozuueckoe gocnumanue:
OpHEHTAIlMs] Ha NpUMEHeHHE (U3MUECKUX 3HAHMN [UIS pelIeHus 3agad B 00JIacTH
OKpY’Karollel cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKH UX BO3MOJKHBIX HOCIEICTBUH AJIs
OKpY>Karolleu Cpenbl;
OCO3HAaHME TIJI00ATBHOIO XapaKTepa 3KOJOIMYECKUX MpOoOJIeM U IMyTeH UX pelieHus.
Aoanmayus obyuarowe2ocs K UsMeHIIOWUMCS YCI0BUAM COYUATbHOL U NPUPOOHOL CPedbl:
NOTPeOHOCTh BO B3aMMOJICHICTBUM IPU BBIOJHEHUH MCCIEIOBAHUNA U NMPOEKTOB (pu3nuecKon
HaMpPaBJICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM JIPYTHX;
MOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Uepe3 MPAaKTUYECKYIO AEATEIbHOCTb;
notpeOHOCTE B (OPMUPOBAHMHM HOBBIX 3HaHUM, B TOM 4Hciae (OPMYIHPOBATH
UJCH, MOHSTHUSA, TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSX;
0CO3HaHME Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 0071acTH (PU3UKY;
IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NUYECKUX 3HAHUM;
CTpEMJICHHE aHAIM3UPOBATh U BBIABIATH B3aUMOCBS3H MPHPOJIBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DPU3MUECKUX 3HAHUIA;
OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpeLy, BO3MOXHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIBbTATbBI
YHuBepcanbHbIC I03HABATEIbHBIE AEHCTBUS
bazosvie nocuueckue oeticmsus:
BBISIBJISITH M XapaKTEPU30BATh CYIIIECTBECHHBIE MIPU3HAKU OOHEKTOB (SIBIICHUH );



YCTaHABIIMBATh CYIIECTBEHHBIM MpHU3HAK KIacCHU(pUKAIMU, OCHOBAHHS JUisi 00O0OIIEHUS U
CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHs B paccMaTpuUBaeMbIX (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U NP U3YUEHUH (PU3NUYECKUX SIBJICHUN U MTPOLIECCOB;
JeNaTh BBIBOABI C WCIOJIB30BaHHWEM JCNYKTUBHBIX M WMHIYKTUBHBIX YMO3AKITIOUYCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UYECKUX BETUYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelieHus yueOHOH ¢u3mveckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pelICHUs, BBIOOp HanboJiee MOAXOAAIIET0 ¢ YYETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHUEB).

basosvle uccneoosamenvckue oeticmeusi:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (PU3NYECKuil
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIeI0BaHNEe (PU3HMUECKOTO SIBICHHUS,

OLICHMBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAIINIO, IOJYYEHHYI0O B XOJE
WCCIICTOBAHUS WA DKCIIEPUMEHTA;

CaMoCTOSITENIbHO (HOpMyIHpOBaTh O0OOIIEHUS W BBIBOABI 0 pe3yJibTaTaM MPOBEAEHHOTO
HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MPOrHO3UPOBaTh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MUECKUX MPOILECCOB, a TaKxke
BBIIBUTATh TIPEONIOKEHUsI 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungopmayueui:

MPUMEHSITh pa3MYHbIE METOJbI, WHCTPYMEHTBI W 3allpoChl MPU TIOUCKE U 0oTOope
WH(pOpMaIIUU WU JAHHBIX C YYETOM MPEIOKEHHON yueOHOH (hr3nUecKoil 3a1a4u;
aHAIIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETHPOBATH UHPOPMAITUIO PA3TUYHBIX BUIOB U
dhopm mpeacTaBIeHNUs,

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHUMalbHYIO (OpMy MpeACTaBiIeHHs HWHGPOpMAMUA U
WUTIOCTPUPOBATH pelIaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, uarpaMMaMu, HHON rpadukoit
1 UX KOMOMHAITUSMH.

YHuBepcaabHble KOMMYHUKATUBHBIE AEHCTBUS

Obwenue:

B X0/ OOCYXXJICHHsI y4eOHOTO Marepuaia, pe3yJbTaToB JaOOpaTOPHBIX pabOT M MPOEKTOB
3alaBaTh BOINPOCHI MO CYIIECTBY 0OCYXIaeMOoil TeMbl M  BBICKa3bIBaTh  HJICH,
HalleJICHHbIE Ha pelIeHHE 3a/1a4yM U MojAJIepKaHue OIaroxenaTeIbHOCTH O0IEHNUS;
COTIOCTABJIATh CBOM CYXKICHHS C CYXICHUSIMH JAPYTUX yYACTHUKOB IUAIOra, OOHApYKHBATh
pa3iauyure U CXOACTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJUYHO TMPEACTaBIATh PE3YJbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMbITa (3KCHEPHUMEHTA,
UCCIIEI0BAHMS, IPOEKTA).

Cosmecmuas dessmenbHOCHb (COMPYOHUYECMBO):

MOHUMATh W HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHOW W WMHIUBUIYaTbHOW pPAaOOTHI MPHU
pelieHuN KOHKPETHON (PM3UYECKOM MPOOIEMBI;

MPUHUMATH IIeJTd COBMECTHOM JIEATEIHHOCTH, OPTaHU30BhIBAThH JEHCTBUS MO €€ JOCTHKCHHUIO:
pacmpenenaTh poju, 00CYXIaTh MPOIECCHI M PE3yIbTaThl COBMECTHOW pabOThI; 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

BBITIOJIHATh CBOKO 4YacTh pabOThl, JOCTUrash KadeCTBEHHOI'O pe3ylibTaTa II0 CBOEMY
HAIMpPAaBIICHUIO U KOOPAUHHUPYS CBOU ACUCTBHSI C APYTUMHU YICHAMHU KOMaH/IbI;

OLICHMBAaTh KAdyeCTBO CBOETO BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcanbHbIEC PETYJISITUBHBIC IEUCTBUS

Camoopeanuszayus:

BBISIBJISITH MPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CUTyalMsX, TpeOYIOIIMX s peleHUs
¢bu3nUecKrux 3HaAHUMH;

OpPUEHTUPOBATHCS B PA3NIUYHBIX MOAXOJaX MPUHSITUS pEelIeHUN (MHAWBUIyalbHOE, MPUHSITHE
pellIeHus B IpyIe, IPUHITHE PELLIEHUI TPYIION);



e CaMOCTOATEIbHO COCTaBJIATh aJITOPUTM penieHus (U3MuecKkodl 3ajadd Wik IUIaHa
UCCIIEIOBAaHUsI € Y4YETOM MMEIOLIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH Ipe/iaraéMble BApUaHThI PELICHUM;

e JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons (peghrexcus):

e J1aBaTh A/ICKBATHYIO OLICHKY CUTYAIMH U MpeAaraTh IjaH e€ u3MeHEHUS;

e OOBICHATH NPUYMHBI JOCTH)KEHUS (HEAOCTHIKEHMsSI) Pe3yJIbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBI B JAESTEIBLHOCTH (B TOM 4YHCII€ B XOJ BBIMOJIHEHUS (PU3NUECKOTO
WCCIICIOBAHMsI MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHBILUXCSA CUTYAIHH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

e OIICHHMBATh COOTBETCTBHE PE3YJIbTATa LIEIH U YCIOBUSIM.

OMOYUOHANBHBLI UHMEIEKTN.!

e CTaBHUTH ce0s Ha MECTO IPYroro 4ejJoBeKa B XOJ€ CIOpa MU JUC KYyCCUM Ha HAYy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYToro.

Ipunsmue cebs u Opyaux:

e TMPU3HABATh CBOE MPABO Ha OIMMOKY MpU pelIeHUd (U3MUECKHUX 3aad WU B YTBEPKACHUSIX
Ha Hay4YHBIE TEMbI U TAKOE K€ MPaBO JPYTOro.

INPEAMETHBIE PE3YJIBTATBI.

7 Kkiacc
[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00yJaronuxcsi yMeHHI:

e HCHOJB30BATh MOHATUA: (PU3NYECKHE U XMMHUYECKHE SIBICHHS; HaOIIOIEHUE, SKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a; EAMHUIIBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS
BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE); MEXaHWYECKOe IBIKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, pPaBHOACHCTBYIOIIAs Cuil, Aeopmarius
(ynpyrasi, nmiaacTu4eckas), HeBeCOMOCTb, COOOIIAIOIIUECS COCY/IbI;

e paznuyarh sBieHus (AUdPy3us; TEmIoBoe IBUKEHHE 4YaCTHI[ BEIIEeCTBA; PaBHOMEPHOE
IBUKEHME; HEPAaBHOMEPHOE ABM)KCHUE; MHEPLIUS; B3aUMOJICHCTBUE TEN; PABHOBECHUE TBEPABIX
TeJ C 3aKperUIEHHON OChIO BpallleHHUs; epeaaya JaBieHHs TBEPAbIMU TeJIaMU, )KUJIKOCTSIMU U
ra3amy; aTMocQepHoe JTaBJICHUE; IUIaBaHUE
T€J; MpEeBpalIeHUs] MEXaHUYECKON HHEepruu) Mo OMHCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIHNX JaHHOE (PU3NUECKOE SIBIICHHE;

e pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHUN B OKPYKAIOLIEM MUPE, B TOM
yucae GU3NYECKUe SBICHUS B MPUPOAE: MPUMEPHI IBUKECHUS C PA3IUYHBIMH CKOPOCTSIMH B
KUBOM M HEXHUBOW NHpUpoJe; ACHCTBHE CWJIBI TPEHUS B NPUPOJIE M TEXHUKE; BIIHMSHHE
aTMOC(EepHOTo JIaBJICHUS Ha KUBOW OpraHU3M; IUIaBaHUE PbIO; pplyaru B TeJe 4eJI0BEKa; MPH
3TOM TMEpeBOJAUTH TMPAKTHUECKYI0 3aJadyy B Yy4eOHYylO, BBLACIATh CYIIECTBEHHbBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBICHUIA;

e OIKCHIBAaTh HM3YYECHHBIE CBOICTBA Ten U (PU3MYECKUE SBICHUS, HCIOJB3Yysd (U3NUEcKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSISI CKOPOCTD,
CHJIa yIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CHIIa TPEHHUs, JaBjieHue (TBEPIOro Tena, )KUIKOCTH,
rasa), BBITAJIKMBAIONIAs CHJIA, MEXaHHUecKasi paboTa, MOIIHOCTh, TIEYO CHJIBI, MOMEHT CHJIBI,
KO3((HULIMEHT MOJIEe3HOr0 ASHCTBUSI MEXaHU3MOB, KUHETHYECKasi U MOTEHLIUAIbHAs SHEPrus);
IpU ONMUCAHWU MPABUIBHO TPAKTOBATh (DU3UYECKHI CMBICT HCIHOJIB3YyEMBIX BEIMYUH, HX
0003Ha4YeHUSI ¥ €AMHUIIBI (PU3UUECKUX BEITUYHH, HAXOIUTh (hOPMYIIb, CBA3BIBAIONINE JAHHYIO
($U3NYECKyI0 BEIMYUHY C APYTUMH BETHUYMHAMHU, CTPOUTH TPAPUKH N3YUEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEIMYNH,

e XapaKTepu3oBaTh CBOWCTBa Tel, (PU3MUYECKHE SBJICHUS M TPOLECCHl, MCHOIb3Yys IpaBUiIa
CIOXKEeHUs cui (BIOJIb ONHOW TpsiMOii), 3akoH ['yka, 3akonH Ilackans, 3akoH Apxumena,
NPaBUJIO paBHOBecUs phlyara (OJI0Ka), «30JI0TOE IMPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOI dHEPruu; Ipu 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

e OOBICHATH (PU3MYECKHE SBJICHUS, MPOLECCHl U CBOMCTBA TeN, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid TMPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUUYMHHO-CIIEICTBEHHBIE



CBSI3U, CTPOUTH OOBSICHEHHWE M3 |—2 JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 W3y4YeHHBIX
CBOMCTBA (PU3MUECKUX SBJICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemats pacy€THbIe 331a4u B 1—2 NeiCcTBUS, UCIIONIb3YS 3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33aJaud 3allMCBhIBaTh KPaTKOE yCIIOBHE,
MOJCTaBIATh (U3MUECKHE BEIWYMHBI B (GOPMYNBI U MPOBOAUTH PACUYETHI, HAXOAUTH
CIIpaBOYHBIC JIaHHBIC, HEOOXOOUMBIC ISl pEIIeHUs 3a/1a4, OICHHWBATh PEATUCTHYHOCTH
MOTy4YeHHON (PU3UYECKON BEIIMUUHBIL;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU IMOMOLIM (PU3HUECKUX METOOB; B
ONMCAaHUU KCCJIEIOBAaHUS BBLACIATH MPOBEPSEMOE MPEANOooKeHNe (TUIOTe3y), pa3andarh U
MHTEPIPETHUPOBATh IONYYEHHBIH pe3yibTaT, HAaXOAWUTh OIIMOKHM B XOJE OIbITA, JENIaTh
BBIBOJIBI 10 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEI:
(dbopMynupoBaTh NpOBEpSEMbIe NMPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 IMPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH TPSMbIE W3MEpPEHUs PACCTOSIHMS, BPEMEHH, Macchl Tella, 00bEMa, CHIIBI H
TEeMIepaTypbl C HCIOJb30BAaHHEM AaHAJOTOBBIX M IM(POBBIX NPUOOPOB; 3aMHCHIBATH
MMOKa3aHus MPUOOPOB C YUETOM 3aJaHHOMN aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUIA;

MPOBOANTh HCCIICIOBAaHUE 3aBUCUMOCTH OJIHOW (PU3MYECKOW BENMYUHBI OT JPYrod C
MCIOJIb30BAaHUEM NPSMBIX M3MEPEHHUI (3aBUCHUMOCTH IyTH PAaBHOMEPHO JBMXKYIIETOCs Teja
OT BPEMEHHU JBM)KCHUS Tella; CHJIbI TPEHHs CKOJBKEHHUS OT Beca Tela, KauyecTBa 0OpaboTKH
ITOBEPXHOCTEN TEJI M HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOLIAAN COIMPUKOCHOBEHUS TEJ; CUIIbI
YOPYTroCTU OT yJUTMHEHHs IPY>KUHBI; BBITAIKUBAIONIEH CHIIBI OT 00b&Ma MOTpyKEHHON YacTH
Tela U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tela, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO; YCIOBHUH IUIaBaHUS TeJ, YCIOBHI PaBHOBECHS pbluara u OJIOKOB);
y4acTBOBaTh B IJIAHUPOBAHUM y4eOHOTO HCCIIEAOBAaHUS, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHUus, CIeAys NpPEVIOKEHHOMY IUIaHy, (UKCUPOBATh peE3yJbTaThl IMOTYYEHHOU
3aBUCHUMOCTH (U3NYECKUX BEJIMYMH B BUAE MPEAJIOKEHHBIX TaOMUI] M rpapuKOB, AeaTh
BBIBOJIbI 110 pe3yJIbTaTaM HUCCIIEI0BaHUS;

MIPOBOANTH KOCBEHHbIE U3MEpPEHUs (QU3NMUECKUX BEIUYUH (TIOTHOCTH BEILECTBA KUJIKOCTH U
TBEPAOrO TENa; CHJIA TPEHUS CKOJIKEHMS; JaBJICHHE BO3[yXa; BBITAJIKHUBAIOLIAs CHIIA,
JeHCTByIONIasl Ha MOTPYKEHHOE B KUJIKOCTh TeNO; KOA((UIMEHT MOJIe3HOro IeHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAYS NPEIIOKEHHONW MHCTPYKLUUU: NPU BBINOIHEHUH W3MEPEHUI
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJTMYHHBI;
co0oIaTh MpaBuiia TEXHUKU OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;
yKa3blBaTh MPUHIUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECBI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECS COCYAbL, OapOMETp, pbIuar, MOABMKHBIN U HETIOABHKHBIN OJIOK,
HAaKJIOHHAs [JIOCKOCTH;

XapaKTepu30BaTh NMPUHIMUIEI IEHCTBHS H3YYEHHBIX NPHUOOPOB M TEXHHUUECKUX YCTPOWUCTB C
OmMmopoi Ha uUX omnMucaHus (B TOM 4YHCIE: TMOJIIMIHUKY, YCTPOWCTBO BOJOINPOBOJA,
TUIPaBIMYECKUN MIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), MCIIONb3Ys
3HaHUS O CBOWCTBaX (PU3WYECKUX SBICHUM W HEOOXOAUMBbIC (PU3NYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI / HAXOAUTH UHPOPMAIIMIO O MPUMeEpPax MPAKTUYECKOTO HCIIOIb30BaHU
¢u3nUYecKkux 3HAHUM B TOBCEJHEBHOM KHM3HM s oOecredyeHHss O€30MacHOCTH TpHU
oOpamieHun ¢ mpuOOpaMH M TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAaHEHUS 30pOBbS HU
COOJIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpese;

OCYIIECTBISITh OTOOp HCTOYHUKOB HH(pOpMauuu B ceTd VHTepHET B COOTBETCTBUHU C
3aJ]aHHBIM  IIOMCKOBBIM  3allpOCOM, Ha OCHOBE MMEIOUIMXCA 3HAHUH U MYyTEM
CpaBHEHUS pa3IMYHBIX HMCTOYHHKOB BBIJICIISITh uH(popMaIuio, KOTOpast
SBIISICTCA TPOTUBOPEUMBOM M MOXKET OBITH HETOCTOBEPHO;

UCIOJIb30BaTh TMPHU BBIIOJHEHUH YUYeOHBIX 3aJaHUNl HAyYHO-TOMYJSPHYIO JIUTEPATypy
($U3NYEeCKOTO COfep)KaHus, CIPaBOYHBIC MaTepHajbl, pecypchl ceth VIHTepHeT; BIAAETh
npuéMaMu KOHCIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs MHQOpPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHUE IMHCbMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBe 2—3
MCTOYHHUKOB UHPOPMALUU (PU3UUECKOTO COJIEPIKAHMSI, B TOM YUCIIE YyOJIMYHO J1eNaTh KpaTKue



COOOIICHUSI O pe3yibTaTaX MPOEKTOB WM YYE€OHBIX HMCCIEIOBAHUM;, MPH ATOM TPaMOTHO
MCIOJIb30BATh U3yUCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIPOBOXKAATH BBICTYIIJICHHUE
Mpe3EHTALNEN;

IIPU BBIMOJHEHUN YYEOHBIX MPOCKTOB M MCCIIEAOBAHUM pacHpeensiTh 00I3aHHOCTH B TPyIINe
B COOTBETCTBUH C IOCTABJICHHBIMM 3aJadaMH, CJICIUTH 3a BBINOJHEHHEM IUIaHA NEHCTBUH,
AJICKBATHO OICHUBATH CO6CTB€HHBIﬁ BKJIad B JOCATCIIBHOCTDH prHHBI; BBICTpaI/IBaTI:
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBHUE, YIUTHIBAsI MHEHUE OKPY KAFOIITHX.

8 ki1acc
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y

00yJaronuxcsi yMEHHI:

MCIOJIb30BATh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEINIOBOE JBM)KEHHE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHHMSI BEIIECTBA, KpUCTaNIMYeCKUe W aMop(HbIe Tena, HACBIIEHHBIA U
HEHACBIIICHHBIA Tap, BIAKHOCTh BO3AyXa; TeMIlepaTypa, BHYTPECHHSSI dHEPTHUS, TEIUIOBOM
JBUTATENb; DSJEMEHTApPHBIA SJICKTPUUECKUN 3apsl, AJIEKTPUUYECKOE TIMOoJje, MPOBOJHUKH U
TM3JICKTPUKH, TIOCTOSHHBIHN 3JIEKTPUUECKUH TOK, MArHUTHOE TIOJIE;

pasnuyath SBJIEHUS (TEIUIOBOE pacIIMpeHHue/ckaTue, TeIulonepeaada, TeioBoe paBHOBECHE,
CMauvBaHUe, KaMWUISPHBIC SIBICHUS, UCTIApEeHUE, KOHCHCAIINS, UIABJICHUE, KPUCTAIA3AINS
(oTBepaeBaHKE), KUIICHHWE, TEIulonepeaada (TeTUIONPOBOIHOCTh, KOHBEKIMS, HW3IIYYCHHE);
NIEKTpU3alMsl Tell, B3aUMOJCHCTBUE 3apsioB, JIEHCTBUS BJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUe, B3aUMO/ICHCTBHE MarHUTOB, J€MCTBHE MArHUTHOTO IMOJI HAa TPOBOJAHUK C TOKOM,
ANIEKTPOMArHUTHASI MHIYKIUS) TIO OMUCAHUIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE H3YYCHHBIX (U3NYECKUX SIBICHUH B OKpPY’KAIOIIEM MHUpPE, B TOM
yrciie (U3NUecKue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KaNWIISIPHBIC SIBJICHUS
B IIPUpOJE, KPUCTAUIBI B Npupoje, uzaydeHue CoiiHLa, 3aMep3aHue BOJAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra; JJICKTPUYECKHE SIBIICHUS B aTmocdepe,
AJIEKTPUYECTBO KMBBIX OPraHU3MOB; MarHUTHOE Tojie 3emid, Apeiid Moo CcoB, poOJb
MarHUTHOTO TMOJSI JUIS SKU3HM Ha 3emile, MOJSIPHOE CHUSHUE; IMpPU OSTOM MEPEBOIUTDH
NPaKTUYECKYl0 3ajady B y4ueOHyI0, BBIICNATh CYLIECTBEHHBIC CBOWCTBA/MPU3HAKU
(hUBUYECKUX SBICHUH;

OINMCHIBATh H3YYEHHBIE CBOMCTBAa Tel M (U3UYECKHE SBICHUS, HUCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI  (TeMIiepaTrypa, BHYTPEHHSISI DHEpPIus, KOJUYECTBO TEIUIOTHI, yJAeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJeNbHAas ~ TEIJIOTa  IUIABIICHUS,  YJelbHas  TEIUloTa
napooOpa3oBaHus, yJIelbHasl TEIJIOTa CTOPAaHUs TOIUMBA, KOG ULIMEHT MOJE3HOTO AeHCTBUS
TEIJIOBOM MAaITMHBI, OTHOCUTENbHAS BIAKHOCTHh BO3/yXa, DJIEKTPUUYECCKHUIA 3apsij, CHia TOKa,
ANEKTPUYECKOE HANpsHKEHHE, COMPOTUBJICHHE TMPOBOJHUKA, YAEIbHOE COINPOTHUBICHUE
BEIIIECTBA, paboTa U MOILTHOCTh JEKTPUIECKOTO TOKA); TIPU OMMCAHUU MPAaBUIBHO TPAKTOBAThH
¢bu3nyecKuif CMBICI HCHOJb3YEMBbIX BEJIUYMH, OOO3HAYEHHS M €IUHULBI (UINYECKUX
BEJIMYMH, HAaXOJIUTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTHMHU
BEJIMYUHAMU, CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBJICHHUSA M MPOLECCHI, MCIIOJB3YS OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOW  TEOpHUM  CTPOEHMsI  BEIIECTBA,  MPUHIUI
CYINEPIO3UINH T0JIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa i
ydacTka I1enu, 3akoH Jxoyns - JleHna, 3aKOH COXpaHEHHS JHEPruM; IpPHU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTeMaTUYeCKOe BhIPayKEHHE;
OOBSACHATH (PU3NYECKUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YHWCJIE€ U B KOHTEKCTE CHUTYyallUi
MPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BBIABIATh IMPUYMHHO-CICACTBEHHBIE  CBSI3H,
CTpPOUTH OOBSCHEHHE M3 | - 2 JTOTWYECKHX IIaroB ¢ Oomopoil Ha 1 - 2 W3yYEHHBIX CBOMCTBA
¢u3nveckux SBICHUH, (U3NUECKUX 3aKOHOB WIM 3aKOHOMEPHOCTEH; pellaTh pacu&THbIC
3aMauyd B 2 - 3 JEWCTBHS, MCIOJNB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIONIHE (PU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalW3a YCJIOBUS 3aJaud 3alUCBhIBATh KPATKOE YCIOBHUE, BBISBIISTH
HEJO0CTAaTOK JAHHBIX JUUIS PELICHUS 3aJaul, BIOMPATh 3aKOHBI U (hOPMYIIbl, HEOOXOAUMBIE IS
e€ pelleHus1, MPOBOANUTE Pacu€Thl U CPAaBHUBATh MOJYYCHHOE 3HAUeHUE (PU3MUECKON BETUUU-
HBI C U3BECTHBIMU JIaHHBIMH;



pacrno3HaBaTh HpPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh NMPH MOMOUIM (U3MYECKHUX METOJIOB;
UCIOJIb3Ysl ONKCAHUE MCCIIENOBAHUS, BBIICIATH IPOBEPSIEMOE NPEANOI0KEHUE, OLCHUBAThH
MPaBWJIbHOCTH MOPsIIKA IPOBEICHUS UCCIIEIOBAHMS, IEIaTh BBIBOIBI,

MIPOBOJIUTH OIBITH MO HAOMIONEHUIO (DU3MYECKUX SBICHUM WM (PU3MUYECKHX CBOICTB Tem
(KanwUIsipHbIE SBJICHUS, 3aBHCUMOCTH JaBJICHHUS BO3AyXa OT €ro o0béMa, TeMIlepaTypbl;
CKOPOCTH  Tpollecca  OCTHIBAHHS/HArpeBaHUS MpH  HM3JIY4YEHHH OT [BETAa  HU3IY-
YarolIeH/TOrIOMAloNIell  MOBEPXHOCTH; CKOPOCTh HCHApEeHHUs BOABI OT TEMIEepaTyphl
KHUJKOCTHU U IUIOIIAU €€ IIOBEPXHOCTH; SJIEKTPU3ALUS TNl U B3aUMOJEHCTBHE IIEKTPUUECKUX
3aps70B; B3aMMOJEUCTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yalM3alllsl MarHUTHBIX TOJei
IIOCTOSIHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM, CBOMCTBA
AJNIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBHUIraTeNil IOCTOSHHOTO TOKa): (HOpMyIHpOBATh
IIpOBEpsAEMBIC TPEANOJIOKEHHUS, COOMpPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYyIOBAHHUS;
OIHCHIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOIBL;

BBITIOJHATH NPSIMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAQXKHOCTH BO3yXa, CHJIbI
TOKa, HAMNpsOKEHUS C KCIOJb30BAaHHEM AaHAJOTOBBIX NMPUOOPOB M JATUYUKOB (PU3MUECKHX
BEIMYMH, CpPaBHHUBATh pPE3yJbTaThl H3MEPEHHH C Y4ETOM 3aJaHHONH abCOMIOTHOU
MOTPEIIHOCTH;

MPOBOANTh HCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKONW BENMYUHBI OT JPYrod C
UCIOJIb30BaHUEM TMPSIMBIX W3MEpPEHU# (3aBUCHMOCTH COINPOTHUBIEHUS MPOBOIAHHKA OT €ro
JUIMHBI, IUIOUIAJM TIONEPEYHOr0 CEYEHMs] U  YJEJNbHOIO COIPOTUBIIEHMS BELIECTBA
MPOBOJHMKA; CHUJIBI TOKAa, UAYIIEro uepe3 MPOBOJHUK, OT HANPSDKEHUS HAa MPOBOJHHKE;
UCCJIEIOBAaHUE  IIOCJIEOBATEIBHOTO U  NAapalIeIbHOTO  COECIUHEHUH  MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEJIOBAaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH H3MEpPEHUs, Clenys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH B BUJIE TaOJIHUIL
1 TpaduKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIC N3MEPEHUs (PU3NUECKUX BEIHUUH (yAeTIbHAs TEINIOEMKOCTh BEIECTBA,
CONPOTHUBIIEHUE TMPOBOJHUKA, pabOTa W MOIIHOCTh 3JEKTPUUECKOTO TOKa): IUJIAHUPOBAThH
M3MEpEeHus, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys MPEJI0KEHHOH MHCTPYKIUH,
Y BBIUUCIISITH 3HAUEHUE BEIUYUHBI,

co0roIaTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBAHUEM;
XapaKTepu30BaTh MPUHILMIBI JEHCTBUS H3yUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX onucaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIEpPMETP, BOJBTMETP, CUETUMK AIIEKTPUUECKONU IHEPTUH, FIEKTPOOCBETUTEIbHBIE
npuOOpHl, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), FITEKTPUUECKUE MPETOXPAHUTEIH;
ANEKTPOMArHuT, 3JEKTPOABUTATEIb IOCTOSIHHOTO TOKAa), MCIOJb3Yys 3HAHHUS O CBOMCTBax
(bu3NYeCKUX SIBICHUHN 1 HEOOX0IUMBIE (PH3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUYECKHUE YCTPONCTBA U M3MEPHUTENIbHbIE MPUOOPHI MO cXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETp, TEpPMOC, ICUXPOMETpP, THUTPOMETP,
IBUTATEIb BHYTPEHHETO CrOpaHus, dJEKTPOCKOI, PEOCTaT); COCTaBISATH  CXEMBI
NMEKTPUYECKUX ILIENEN C IOCIEN0BAaTENbHBIM U IMAPAJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycloBHbIE 0003HAYEHHS 3JIEMEHTOB IEKTPUUYECKUX LIETIEH;

MPUBOANUTH MPUMEPHI/HAXOIUTh MH(OPMAIIMIO O MPUMEpax MPAKTUYECKOrO HCIOIb30BAHUS
(U3MYECKUX 3HAHWW B TIOBCEAHEBHOM JKM3HU i oOecrieueHus Oe30MacHOCTH TIpH
oOpamieHnu ¢ npubopaMd W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3I0pOBbS U
COOJTIOICHUSI HOPM 9KOJIOTMYECKOTO MOBECHUS B OKpY KaloIlIel cpee;

OCYWIECTBISATh TOUCK HHGMOpManMK (PHU3UUECKOTr0 COoAep)KaHus B ceTd MHTepHeT, Ha
OCHOBE UMEIOUINXCSA 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTEIbHBIX MCTOYHHKOB BBIIEISATH
nH(OpMAIINIO, KOTOPAst SBJISIETCS POTUBOPEUUBOI MIT MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh TPHU BBINOJHEHUH YUYeOHBIX 3aJaHUNl HAy4YHO-NOMYJSPHYIO JIUTEPATypy
($U3NIECKOTO COep)KaHus, CIPaBOYHBIC MaTepHajbl, pecypchl ceth VIHTepHeT; BIAAETh
npuéMaMu KOHCIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs MHQOpPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIE TMCEMEHHBIC U KPAaTKUE YCTHBIC COOOIIEeHHUs, 0000111as nH(pOpMaInio
U3 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPIKaHUs, B TOM YHUCIIE MTyOJIUYHO MPEICTABIATh
pe3yNbTaThl MPOEKTHOW WM HCCIIENOBATEIbCKON JEATENbHOCTH; MPU 3TOM TI'PaMOTHO



WCIIOIh30BaTh U3yUYCHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COMPOBOXKIATh BHICTYTUICHUE
MPE3EHTALMEN;

MIPU BBITIOJITHEHUH YUEOHBIX MTPOCKTOB U UCCIEAOBAaHUHN (DU3UYECKUX MTPOIIECCOB PACIIPEACIIATh
O0S3aHHOCTH B TPyNIe€ B COOTBETCTBUU C TIOCTABICHHBIMU 3aqadyaMu, CIEAWTHh 3a
BBITIOJITHCHUEM IIJIaHA JACHCTBUN W KOPPEKTUPOBATH €r0, aJIeKBATHO OIICHUBATH COOCTBEHHBIM
BKJIaJl B ICSITEIbHOCTD TPYIIIIbI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, TIPOSBIISIS
TOTOBHOCTB pa3pemniarh KOH(QIUKTHI.

9 kJacc.
[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xath CHOPMHUPOBAHHOCTH Yy

00yJaronuxcsi yMEHHI:

UCIOJb30BAaTh  IOHATUSA:  CHUCTeMa  OTcuéra, MaTepualbHas  TOYKA, TPACKTOPHS,
OTHOCHTEIBHOCTh MEXaHMUYECKOTO JBIDKCHHUS, leopmarus (ynpyrasi, IilacTH4ecKas), TpeHHe,
LEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U TEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO
TBEPAOE TENO, HEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE; MEXaHMUYECKHE KojeOaHWs M
BOJIHBI, 3BYK, HH(Pa3ByK W YJIbTPa3BYK; 3JIEKTPOMArHMUTHBIC BOJHBI, IIKalda 3JIEKTPO-
MarHUTHBIX BOJH, CBET, OJM30PYKOCTh W JAIbHO30PKOCTh, CHEKTPHI HCIyCKaHUS |
MIOTJIOIIEHUS; alb(a, OeTa M raMMa-u3IydeHUs, H30TOIIbI, SiepHast SHEPTeTUKA;

pa3nuuaTh SABICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE TPSIMOJMHEHHOE JIBIDKEHHE,
PaBHOYCKOPEHHOE TPSMOJUHEHHOE MABIKEHHE, CBOOOJHOE TWaJEeHUE Tell, PaBHOMEPHOE
JBWKCHHE II0 OKPYXXHOCTH, B3aWMOJCHUCTBHE TEN, PEaKTHBHOE JBI)KEHHE, KoiebaTelbHOe
JBIDKEHUE (3aTyXalolllie M BBIHYXKACHHBIC KOJICOAHWs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpakKeHHE 3BYKa, MPSMOJHMHEHHOE PAaCHpOCTpAaHEHHE, OTPAKECHHUE U TPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpaKEHHE CBETa, Pa3joKEeHHe OeJoro cBeTra B CIEKTP U CIOXKCHHE
CTIEKTPATBHBIX [BETOB, TUCIIEPCHS CBETA, €CTECTBEHHAs PaAMOAKTHBHOCTH, BOSHHKHOBEHHE
JMHEWYATOr0 CHEKTpa HM3JIy4EHHUs) MO ONMUCAHHIO HUX XapaKTepHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHHCE;

pacrio3HaBaTh IMPOSABICHUE W3YYEHHBIX (U3UUECKUX SIBICHHH B OKpYy’KarolieM Mupe (B TOM
qrcine GU3MYECKHe SBICHUS B MPUPOJE: MPHINBBI U OTIMBEI, ABWKEHHUE M1aHeT CoTHeUHOH
CHCTEMBI, PEaKTHUBHOE JBUKCHHE >KUBBIX OpPraHM3MOB, BOCHPHUSATHE 3BYKOB >XHBOTHBIMHU,
3eMJICTPSICCHUE, CCHCMHUYECKHE BOJHBI, IIyHaMH, 3XO, I[BETa TEJ, ONTHYCCKHE SIBICHUS B
npupojse, OHOJIOrMYecKoe JAEHCTBHE BHIUMOIO, YJIbTPA(pHOIETOBOIO U PEHTTEHOBCKOTO
W3JTy4eHHH; ECTECTBEHHBIH pPaAMOAKTUBHBIN (OH, KOCMHYECKHE Iy4H, PaJANOAKTHBHOE
U3Iy4YeHHUE TMPUPOHBIX MUHEPANIOB; ACUCTBUE PAJAMOAKTHBHBIX M3IyYCHUH HA OPraHU3M 4e-
JIOBEKa), IPH 3TOM IEPEBOJUTH NMPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIIENIATH CYIIECTBECHHBIC
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBIICHUIA;

OIMCHIBATh H3yYCHHBIE CBOWCTBA TeN WM (PHU3MUYECKHE SBICHUS, MCHONB3YsA (U3NUECKHe
BEIMYMHBI (CPEeIHSs] W MrHOBEHHAs CKOPOCTh Tela NpU HEPABHOMEPHOM JBIIKECHHH,
YCKOpEHHeE, INepeMenieHue, MMyTh, yIioBas CKOPOCTh, CHJa TPEHHS, CHJa YHPYTOCTH, CHIa
TSOKECTH, YCKOPEHHE CBOOOIHOTO TMaJeHHs, BEC Tela, UMITYJIbC Tela, WUMITYJIbC CHIIBI,
MeXaHW4eckass paboTa W MOIIHOCTb, ITOTEHIMANbHAs JSHEpPrus Tela, HOAHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTCHLUANbHAS SHEPTUsl CKATOM MPYKUHBI, KWHETUYECKasi YHEPIUs,
MOJTHAs MEXaHW4ecKash HEPrus, MepHoJl M YacToTa KOJeOaHUH, UIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTellb NMPEIIOMICHHS CpPENbl); NMPH OMUCAHUU
NPaBWIBHO TPAKTOBATh (U3UYECKUH CMBICH HCIOJIb3YEMBIX BEIWYMH, OOO3HA4YECHUS U
eIUHUIIBl (PU3UYECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJINYMHY C APYTHMH BEITMYUHAMH, CTPOUTH Tpa(Ky N3yUEHHBIX 3aBHCUMOCTEH (U3MUECKIX
BEJIMYMH;

XapaKTepHu30BaTh CBOICTBA Tel, (U3MYCCKHE SBICHHS M TPOIECCHl, HCHONB3YS 3aKOH
COXpaHEHHUS PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYTIEPIIO3UIINH CHJI, TPUHLIUT
OTHOCHTENbHOCTH [amumesi, 3akoHbl HBIOTOHa, 3aKOH COXpaHEHHS WMIIYJIbCA, 3aKOHBI
OTPaKCHHS U TPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MAaCCOBOTO YHUCEN MPHU
SZICPHBIX PEAKIHX; MPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aIHCHIBATh €TI0
MaTEeMaTHYeCKOE BBIPAKECHUE;

OOBSACHATH (U3MUYECKHE MPOIECCHl M CBOWCTBA TEJN, B TOM YHCIC W B KOHTEKCTE CHTYyallUi
MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIIBIATH MPUYMHHO-CIEACTBEHHBIC  CBS3H,



CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOpOW Ha 2—3 M3YYEHHBIX CBOMCTBA
(bu3NYeCKUX SBICHUH, PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarhk pacuy€THbIC 3a7avyd (OMHPAIOIIMECS Ha CUCTeMYy U3 2— 3 ypaBHEHUWH), WCIONb3Ys
3aKOHBI U (OPMYIIBI, CBSI3BIBAIONINE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS
3a/layM 3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WM M30BITOYHBIE TaHHbIE,
BEIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC [UISI PEUICHHS, MPOBOJIUTH pacueéThl U
OLICHHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NYECKOMN BETUUHHBI;

pacmo3HaBaTh NPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIM (U3HUYECKUX METOJIOB;
UCIOJIb3Ysl ONKCAaHUE MCCIEOBAaHUS, BBIICIATH MPOBEpsieMOe MPEANOIoKEeHUe, OICHUBATh
MPAaBIWIBHOCTh TOPSAKA TPOBEACHUS HCCICNOBAaHUS, JENaTh BBIBOJIBI, WHTEPIPETHPOBATH
pe3yNIbTaThl HAOIOICHUHN U OIBITOB;

MPOBOANTH OMBITHI IO HAOMIONCHUIO (PU3UYECKUX SBICHHA WM (U3HUYECKUX CBOMCTB TeNl
(u3yuenue BTOporo 3axkoHa HblOTOHa, 3aKOHA COXpaHEHUs HHEPrHH; 3aBUCUMOCTH MEpHOa
KojeOaHU{ MPYKMHHOTO MAasSTHUKA OT MacCchl Tpy3a U KECTKOCTH TMPYKUHBI U
HE3aBHCHUMOCTh oT aAMIUTUTY bl MaJbIX KoJie0aHui; MPSIMOJTH-
HeiHoe pacrpocTpaHeHue CBeTa, pasioxxeHue 6emnoro CBETa
B CIEKTpP; M3y4YCHHE CBOWCTB M300pakeHHsS B IIOCKOM 3€pKaje U CBOWCTB M300pa)KeHUS
mpenMera B coOuparomield JuH3e; HaONIOJeHHE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB
W3JIyYEHUS): CAMOCTOSITEIBHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS,
OIMHMCHIBATH XOJI OTIBITA M €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTH IPU HEOOXOAMMOCTH CEPUIO MPSMBIX W3MEpPEHUH, OmpeseNnss cpeHee 3HaueHHe
u3MepsieMoil BeTMuuHbI ((POKyCHOE pacCTOsIHUE coOMparoleii JTMH3bI); 000CHOBBIBAThH BHIOOP
croco0a U3MEepeHUsI/M3MEPUTEITHLHOTO TPHOOpa;

MIPOBOANTH UCCIEAOBAHNE 3aBUCHMOCTEH (U3UUYECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX
u3MepeHuil (3aBUCMMOCTh NYTH OT BPEMEHHM MpPU PaBHOYCKOPEHHOM JBHXKEHHH 0€3
HAYabHOW CKOpPOCTH; MEpHoJa KOJICOAHWH MaTeMaTH4eCKOro MasTHUKA OT IJUHBI HUTH;
3aBHCHMOCTH yIja OTpPaK€HUs CBeTa OT YIVIa MaJeHus U yria MpejIoMJIeHHs OT yria
MajJeHus): TUIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (DMKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (M3UYECKUX BEJIWYMH B BUAE TaOIUI[ U TpaduKOB,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (CpEIHssi CKOPOCTh U YCKOpEHHUE
Tela TpPH PABHOYCKOPEHHOM JBW)XCHHUH, YCKOPEHHE CBOOOTHOTO MaJcHHs, KECTKOCTh
NPYXUHBL, KO3(PQUIMEHT TPEeHUs CKOJIbKEHUs, MeXaHudeckas padoTa W MOUIHOCTb,
9acToTa M MEpPHOJ| KOJICOAHW MaTeMaTH4YeCKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparomeid JUH3BI, PaJAMOaKTHBHBIN (OH): TUIAHHUPOBATH HM3MEPEHHS; COOMpPATH
OKCIIEPUMEHTAIbHYI0 YCTAHOBKY ¥  BBHINONHATH W3MEPEHUs, CIeAys MPeasIoKeHHON
MHCTPYKLHHU; BBIYUCIATH 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJYUYEHHBIE PE3YJIbTATHI C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN;

coOJro1aTh MpaBuUiia TEXHUKUA 0€30MaCHOCTH IpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKU HW3YYCHHBIX (PU3UYECKUX MOJENEH: MaTepuanbHas TOYKa,
abCoMIOTHO TBEPAOE TeNl0, TOYECUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas
MOJIeTIb aTOMa, HYKJIOHHAsI MOJIETTh aTOMHOTO SI/Ipa;

XapaKkTepU30BaTh MPHUHILMIBI JEHCTBUS H3yUYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OMoOpoi Ha WX omucaHus (B TOM YHCJE: CIUIOMETP, AATYUKHU TOJOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, HXOJIOT, OYKH, IEepUCKOoM, (oToamnmapar, ONTUYECKHUE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuiIbcOHA), UCMONB3Yys 3HAHHS O CBOMCTBaX (PU3MYECKUX
SIBJICHUH ¥ HEOOXOIMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMBl M CXEMATHYHBICE PHUCYHKH W3YYCHHBIX TEXHHYECKUX YCTPOMHCTB,
U3MEpPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX TMPOIECCOB MPHU pEIIeHUH yueOHO--
MPAKTUYECKHUX 3a/1a4; ONTHYECKUE CXEMBI JIsl TOCTPOCHHS U300paKEHHUH B TNIOCKOM 3€pKajie
1 cOOMparoNIeH JTNH3E;

MPUBOJIUTH MPUMEPHI/HAXOIUTh MUH(DOPMAIMIO O MPUMEPaX MPAKTUYECKOTO HCIIOTH30BAHUS
(bU3MYECKUX 3HAHWW B TIOBCEAHEBHOM JKM3HU s oOecrieueHus Oe30MacHOCTH TIpH
oOpaiieHuu ¢ MpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMHU, COXPaHEHUS 3/I0pPOBbS H
COOJIOICHUSI HOPM 9KOJIOTMYECKOTO MOBEICHUS B OKpY KaIoIlIel cpefe;



OCYWIECTBIATh NOUCK HHpoOpManuu (QU3MUECKOro coaepkaHuss B cetw HHrepHer,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsT MOUCKOBBIA  3ampoOC, HAXOIUTh IyTH  OIpPEIeICHUs
JOCTOBEPHOCTH IOJIy4€HHON MH(pOpMAallMM HAa OCHOBE MMEIOIIUXCSA 3HAHUN U JONOJHUTENb-
HBIX HCTOYHUKOB;

UCIOJIb30BAaTh MPHU BBIIOJHEHUU YUYEOHBIX 3aJaHUH HAy4YHO-IOMYJSIPHYIO JIUTEPaTypy
($uU3MYEeCKOTO COep)KaHus, CIPaBOYHBIC MaTepHajbl, pecypchl cetu VIHTepHeT; BIAAETh
npuéMaMHi KOHCIIEKTUPOBAHMs TEKCTa, NMpeoOpa3zoBaHUs MH(DOpPMALMM U3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/laBaTb COOCTBEHHBIC NMHCBMEHHBIE M YCTHbIE COOOLIEHHS Ha OCHOBE MH(pOpMaLUU U3
HECKOJIbKUX HCTOYHUKOB (DM3UYECKOTO COJEP)KaHMs, IMyOJUYHO MPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIEN0BATEIIbCKON NEATENbHOCTH; IPU JTOM I'PaMOTHO MCIIONb30BaTh
M3yYEHHBIH TIOHATHHMHBIM ammapaT H3y4yaeMoro pasjena (U3MKA M CONPOBOXKAATH
BBICTYIUICHHE IIPE3EHTAlMEN C y4ETOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

OcHOBHOE coJiep;kaHue Kypca.

7 kiace
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
®dusznka — Hayka O NpUPOJE, M3y4yaeT (U3NYECKHUE SBICHUSA: MEXaHUYECKUE, TEIUIOBBIE,

3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenUUMHBL M3Mmepenune ¢usznyeckux BenuuuH. @Duszndeckue nPUOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka u apyrue ecrecTBeHHbIC HAYKH M3YYalOT MpHUPOAy. ECTeCTBeHHOHAYUYHBINH METO]T
MO3HAHUS: HA0JIO/IEeHNE, TOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABM)KEHHUE THUIIOTE3, IKCIEPUMEHT
M0 TIPOBEPKE TUNOTE3, 0OBSICHEHHE HA0MI0AaeMoro sBiieHus. Onucanue GU3n4ecKux siBICHUHN ¢
IIOMOIIBIO MOJIEJIEH.

JdemoHcTpauuu

1. MexaHnuueckue, TEII0BbIC, TEKTPUUECKHE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. ®duszuyeckue MPUOOPHI W TPOIEAYypa NPSIMBIX HU3MEPEHHH aHAJIOTOBBIM U IU(POBBIM
npubopoM.

JlabGopaTopHblie padoThI M ONBITHI

1. Onpenenenne HEHbI JENCHNUS MIKAIBl U3MEPUTEIHHOr0 Tpudopa.

2. 3mepenune pacCTOSHUM.

3. U3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.

4. Onpenenenre pasMepoB MAJIbIX TEl.

5. W3mepenmwe temmeparypsl IMpUd TOMOIIM >KHAKOCTHOTO TEpMOMETpa U JaT4HKa
TEMIIepaTyphl.

6. IlpoBenenue wucciaeAoBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh TOJIETA IlIApUKa,
MYIIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3pen 2. [lepBoHayanbHbIe CBeeHUs 0 CTPOCHNH BelllecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIBITHL, TOKA3bIBAIOIINAE TUCKPETHOE
cTpoeHue BemiecTBa. OnbIThI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBr>keHue dactuil BemlecTBa. CBs3b CKOPOCTH JIBMKEHUSI YacCTHUI[ C TEMIIEPATypOM.
BpoynoBckoe nBmwkenue, nuddysus. BzammopeicTBue YacTHIl BEIIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHHMS ~ BELIECTBA: CTPOCHHME  Ta30B, IKUIAKOCTEH H  TBEPIBIX
(KpucTamnyeckux) Teia. B3auMocBA3b MeXIy CBONCTBAMHM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJSIpHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJbl. B3aMMOCBSI3b MEXly CBOMCTBAMHU BEIIECTB B PA3HBIX arpEeraTHBIX COCTOSIHUSAX U UX aTOM-
HOMOJICKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperatHbIX COCTOSSHHM BOAbl. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

JdemMoHcTpanuu

1. HabGmomenue OpOyHOBCKOTO JABUKCHUS.

2. Habmonenue nuddysum.

3. HaOmtonenue siBICHHUM, OOBACHSIIOUIMXCS NPUTSIKEHHEM WIM OTTAJIKUBAHUEM YaCTHII
BEIIECTB.

JlaGopaTopHblie padoThI M ONBITHI



1. Onenka guameTpa aToMa METOI0M PSIOB (C UCTIOIB30BaHueM GoTorpaduii).

2. OnBITH IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnpITH MO OOHAPYKEHHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBu:keHne U B3auMo/1eiicTBUH

Mexannueckoe aBuxkeHue. PaBHoMepHoe u HepaBHOMEpHOeE JBrkeHue. Ckopocth. CpenHss
CKOPOCTbH TP HEPABHOMEPHOM JBIKEHUU. Pacu€T myTH U BpemeHu JBHKeHUs. PaBHOMepHOE U
HepaBHOMepHOEe nBHKeHHE. CkopocTb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JIBUKECHHH.
Pacuér nyTy 1 BpeMEHU IBUKCHMUSL.

SIBnenune nHepuuu. 3aKOH MHEpUMU. B3auMoaelicTBre Tell Kak MpUYMHA U3MEHEHHSI CKOPOCTH
JIBIKEHUs Tesl. Macca kak Mepa uHepTHoctH Tena. [ImoTHocTh BemiecTBa. CBA3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHULIe 00BbEMA BeIlleCTBa.

Cuna Kak xapakTepucTHKa B3aumoencTBus tea. Cuna ynpyroct u 3akoH ['yka. 3mepenue
CUJIBl C TOMOLIBIO JWHAMOMETpa. SIBIIEHME TAroTeHUs U cwia TsokecTh. Cwiia TsHKECTH Ha
npyrux mia"erax (MC). Bec tena. HeBecomocTs. CrokeHue CHII, HANpaBIEHHBIX MO OJHOMI
npsimoid. PaBHogaeiicTByromas cui. Cuna TpeHus. TpeHue CKOIbKEHHUS U TpeHue nokos. Tpenue
B nipupoae u rexuuke (MC).

JdemoHcTpauuu

1. HaGmoieHne MeXaHU4eCcKOTo IBMKEHUS Tela.

2. 3mepenune CKOpOCTH MPSIMOJIMHEWHOTO IBUKEHUS.

3. HabGmtoieHue sIBJICHUSI MHEPIIHH.

4. HabGmroieHne u3MEHEHHUs CKOPOCTH TPU B3aUMOJICHCTBUH TeEl.

5. CpaBHeHHUE Macc N0 B3aUMOJICHCTBUIO TEI.

6. CnoxeHue CUJI, HalpaBJICHHBIX MO OJTHOM MPSAMOM.

JlabopaTopHbie pad0ThI U ONBITHI

1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOIO JBIKEHUS (IIapuKa B JKUJIKOCTH, MOJAEIH
AIIEKTPUIECKOTO aBTOMOOWJIS | T. 11.).

2. OmpeneneHue cpeaHeld CKOPOCTH CKOJBKEHUS Opycka WM MIapuKa TO HAaKJIOHHOMN
MJIOCKOCTH.

3. OnpexeneHue MIOTHOCTH TBEPIOTO TeA.

4. OmnbITBl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pAcCTsDKeHUs (AeopManuu) HpyKUHBI OT
MPUITOKEHHOMN CHUJIBI.

5. OnseITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJBXKEHHS OT Beca Tela U
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEMN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

Hanenue. CiocoObl YMEHBIIIEHUS W YBEJIWYEHUs naBiieHUs. JlaBieHue raza. 3aBHCHUMOCTH
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEAMU, KUIAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTH OT
ryOunsl.  ['mapocrarmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emian u arMmocdepHoe naBieHHe. [IpUYMHBI CYIIECTBOBAaHUS BO3MYIITHON
o6onoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIGHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBUE XKHUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teno. BrlTankuparomas (apXuMenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3znyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBUCHMOCTbH JaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenaya naBlieHHs )KUIKOCTBIO U Ta30M.

3. Coo0mIaromnuecs: CoOCybl.

4. T'mapaBinuueckuit mpecc.

5. [IposiBnenue aecTBUs aTMOC(HEPHOTO TABJICHHUS.

6. 3aBMCUMOCTb BBITAJIKUBAIOLICH CHIIBI OT 00BEMA MOTPYKEHHON YacTH Tella U MIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOU JKHIKOCTH.

8. YcnoBue miaBaHus TEN: IUIABAHUE WM MOTPY>KEHHUE TeNl B 3aBUCHMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TE€JIa U KUJKOCTH.



JlabGopaTopHble padoThI M ONBITHI

1. UccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTrpy>KEHHOHN B *KHUJIKOCTh YacTH
Tena.

2. OnpeneneHye BHITAIKMBAIOUIEH CUJIbI, AEUCTBYIOLIEH HA TENO, MOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIBI, IEUCTBYIOIIECH HA TEJIO B )KUIAKOCTH, OT
Macchbl Tena.

4. OnpIThI, IEMOHCTPUPYIONIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT 00BbEMA MOTpyKEHHOM B KUIKOCTh YaCTH TEJIA U OT INIOTHOCTH JKUAKOCTH.

5. KoncTtpympoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKA W OIpEAeNieHHe €
IPy30I0ABEMHOCTH.

Paznen 5. PaboTra 1 MOIIIHOCTL. JHEPIUs

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBuiio paBHOBECHS phluara.
[Ipumenenne mpaBuia paBHOBECHs pbluara kK OJ0OKy. «3omoToe mpaBmiio» MexaHuku. KITJI
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckas um noreHuuanbHasi 3Heprus. [IpeBpaieHue ogHOro
BHJIa MEXaHUYECKOW SHEPTHUH B IPYroi. 3aKOH COXPaHEHHUS SHEPTUHU B MEXAHHKE.

JdeMoHcTpanuu

[IpuMepsl IPOCTHIX MEXAaHU3MOB

JlabopaTopHbie pad0oThI U ONBITHI

1. Onpenenenune pabOThl CHIBI TPEHHUA TMPU PABHOMEPHOM JABIDKCHHHM Teja IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. UccnenoBaHue yCJIOBHI paBHOBECHS phlUara.

3. Usmepenne KII/] HakIOHHOM MIIOCKOCTH.

4. 3yuyeHne 3aK0Ha COXPAHEHUS MEXAHUYECKOWU SHEPTHH.

8 kiacc

Pazgen 1. TenioBble siBJIeHUS

OcCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpHHM CTPOEHUsl BelecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJT. OMBITHI, MOTBEPKAAIOIME OCHOBHBIE MTOJI0KEHUST MOJIEKYJISIPHO--
KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHHH BemiecTBa. Kpucrammmdeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETUYECKON Teopur. (CMayuMBaHUE M KamWUIApHbIC SBICHUA. TeminoBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTHIO TEMJIOBOTO IBUKEHUS YACTHII.

Buytpennsst sHeprusi CrnocoObl W3MEHEHHs BHYTPEHHEH OJHEpPruM: TeIuionepenaya u
COBepIIeHHE padoThl. BUIbI TeTIONEpe1aun: TEeIIONpPOBOAHOCTD, KOHBEKIINS, U3TyUCHUE.

KomnuectBO TemmoThl. YAedbHas TEINIOEMKOCTh BEMIECTBA. T€IUIOOOMEH M TEIIOBOE
paBHOBECHE. VYpaBHeHue TEIJIOBOT'O OaaHca.
[InaBneHne u OTBepAEBaHUE KPUCTALIMYECKUX BEIIECTB. YJelbHas TEIUIOTa IUIaBICHUS.
[TapooOpa3oBanne wu koHaeHcanusa. Mcmapeane (MC). Kunenume. VYaenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbhl KHUIIGHUS OT AaTMOCHEpPHOTrO JaBJICHUS.
Brnaxnocts Bo3myxa.

DHeprus TOIIMBa. Y IeJdbHask TEIJI0Ta CTOPAHUS.

[Tpunnumne! padoTel TemtoBbix auraresneii. KIT/[ TemmoBoro npurarens. TeniaoBbie BUTATETN
U 3amrta okpyxaromeit cpeas (MC). 3akoH cOXpaHEHHUsI U MPEBPAIICHUS SHEPTHH B TETIOBBIX
nporeccax (MC).

Jlemoncmpayuu

1. HaGmomenne OpOyHOBCKOTO JABUKCHUS

2. HabGmronenue nuddysuu

3. HaGmronenune siBIeHU CMauynBaHMS M KalTWJUISIPHBIX SIBJICHUHN

4. HabnroieHre TeTIoOBOro paciupeHus Tel

5. I3meHeHue naBieHus ra3a Mpu U3MEHEHUH 00bEMa U HarpEBaHUH WIIH OXJIAXKICHUN

6. [IpaBusna u3mMepeHus TeMneparypbl

7. Bunpl Tennonepeaayn



8. OxyaxeHre Mpu COBEPIICHUN PaOOThHI

9. HarpeBanue npu coBepIICHUH paOOTHI BHEITHUMH CUJIAMHU

10. CpaBHEHUE TEIITIOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11. HabnroneHve KUMeHHsI

12 .HabnroneHue mocTOSTHCTBAa TEMIIEPATYPhI TIPH TUTABJICHUH

13. Mopenu TenaoBbIX ABUTATENIEeH

Jlabopamopnwsie pabomul u onvimol

1. OnbITHI O OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYIISIPHOTO IPUTSKEHUS

2. OnpITHI O BRIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa

3. OnbITHI 10 HAOIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmpeneneHue TaBJICHHS BO3yXa B Oa/IOHE MIMpUIIA

5. OneITHl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBIEHUS BO3AyXa OT ero oOnéma u
HarpeBaHUs WIN OXJIAKICHUS

6. IlpoBepka THMOTE3bl JIMHEWHOH 3aBUCUMOCTH JUIMHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphbl

7. HabmioneHne W3MEHEHUsT BHYTPEHHEH »HEpPruu Telna B pe3yjbTare TeIulonepenadn U
paboThl BHEITHUX CHIT

8. MccnenoBanue siBIEHUS TEIUIOOOMEHA MTPU CMEIUBAHUH XOJIOAHOM U Topsyei BOJIbI

9. Omnpenenenne KOMUYECTBA TEIUIOTHI, MMOJIYYEHHOTO BOJOW MpHU TEMJI00OMEHE C HarpeThiM
METaJUIMYECKUM LUIUHAPOM

10. Onpenenenune yaenbHON TEMIOEMKOCTH BELIECTBA

11. UccnenoBanue mpouecca UCIapeHust

12. Onpenenenne OTHOCUTEILHON BIAXKHOCTH BO3/lyXa

13. Onpenenenue yAenbHOW TEIIOTHI MIJIaBACHUS JIbA
Pazoen 2. dnekmpuueckue u MazHumHble A61€HUA

Onexrpuszanus Ten. [[Ba pona aieKTpudecKuX 3apsaoB. B3aumoneicTBue 3apsKEHHBIX TE.
3axkon KyroHna (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT BEJIMYUHBI 3apsA0B U
pPacCTOSIHUSA MEXy TeJIaMu).

DnekTpuyeckoe mnose. Hanpsxk€HHOCTh 3ieKTpudeckoro mnojd. [IpuHmun cynepno3uiuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIEMEHTAPHbBIN AJeKTpUuueckuid 3apsa. CTpoeHue aToma.
[IpoBOAHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUH TOK. YCJIOBUA CYIIECTBOBAHUS DJIEKTPUYECKOro ToOKa. VcTOUHUKH
TIOCTOSTHHOTO TOKA. erictBus 3JIEKTPUYECKOTO
TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE). DIEKTPUYECKHUM TOK B )KMJKOCTSIX U Tra3ax.

Onexktpuueckasd uenb. Cwia Toka. OnekTpuueckoe HampsbkeHue. ConpoTuBIeHHE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I  yyacTKa IIEMH.
[TocnenoBarenbHOE U NapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH JIkoymsi— JleHna. DiekTpudeckue nenu u
NOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locTostHHBIE MarHWTHL. B3amMopaeicTBME IOCTOSIHHBIX MarHuTOB. MarHurtHoe mode.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mnose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 37IeKTpOMarHuToB B TEXHUKE. J[€eiCTBE MArHUTHOIO ITOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SIBneHue  snekTpoMarHUTHOM — mHAyknuu.  [IpaBuno  Jlenuna.
OnektporedHeparop. CrnocoObl TONYYSHHUS JJICKTPUUYCCKON DHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHUH.

Jlemoncmpayuu
DnexTpusanus Tei
JIBa poJa 3JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX Tell
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIA
DneKTpocTaTU4eCcKas NHTyKIIHS
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B
[IpoBOHUKYM M AMDIIEKTPUKHU
MoaenupoBaHH€e CUIIOBBIX JUHHUM 3JIEKTPUUECKOTO TOJIS

Nk =



8. HCTOYHMKM OCTOSSHHOTIO TOKA
9. JleficTBUSA 3JIEKTPUYECKOIO TOKA
10. DneKTpuUecKrii TOK B KUIKOCTH
11. I'a30BbIi1 pazpsag
12. I3mMepeHue cuibl TOKa aMIIepMETPOM
13. MI3MepeHne aIeKTpUYeCKOro HAIpsKEHUsT BOJIBTMETPOM
14. PeocTtaT u Mara3uH CONpOTUBIICHHI
15. BzaumopeiicTBre MOCTOSIHHBIX MarHUTOB
16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJTOCOB MarHuTa
17. MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB
18. OnsiT Opcrena
19. MaruuTHOE 10JIe TOKAa. DJIEKTPOMArHuT
20. JleiicTBME€ MAarHMTHOTO MOJIS HA MPOBOJIHUK C TOKOM
21 DnexkTpoaBUraTeab NOCTOSHHOTO TOKA
22. VccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW MHAYKIUH
23. Onbitel Dapages
24. 3aBUCUMOCTb HAINlPaBJICHHUS! MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BOSHUKHOBEHUS
25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA
Jlabopamopnsie pabomul u onvimol
OnBITH MO HAOTIOIEHUIO AIIEKTPU3ALNY Tell UHAYKIIMEH U TIPU CONPUKOCHOBEHHUH
HccenenoBanue necTBUS AIEKTPUYECKOTO TOJIA HAa TPOBOIHUKYU U IUDJIEKTPUKHU
COopka u IpoBepKa padoThI AMEKTPUIECCKON IS MTOCTOSTHHOTO TOKA
W3mepenne u peryampoBaHue CUIIbI TOKa
N3mepenue u peryiupoBaHue HANIPSKEHUS
6. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TOKA, MIYIIETO 4Y€pe3 PE3UCTOP, OT CONMPOTHUBIICHUS
pe3ucTopa U HapsHKEHUs Ha pe3ucTope
7. OneIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh 3JIEKTPUUYECKOIO CONPOTUBIICHUS NPOBOJHUKA
OT €r0 JJIMHBI, IO/ TONEPEUHOr0 CEYEHUsI U MaTepuaia
8. IIpoBepka mpaBuia CIOXEHUs HANPSIKEHUHU MPU IMOCIENAOBATEIBHOM COEIMHEHUU IBYX
pEe3UCTOpPOB
9. IlpoBepka nmpaBuia sl CUJIbI TOKA MTPU NAPAIIEIBHOM COEUHEHNN PE3UCTOPOB
10. Ompenenenue pabOTHI 3JIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp
11. Onpenenenne MONTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE
12. VccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UAYLIETO Y€pe3 JIAMIIOUKY, OT HAaIpsSKEHUs Ha
Hel
13. Onpenenenune KI1/] narpeBarens
14. UccneqoBanye MarHUTHOI'O B3aUMOJEHCTBUS IIOCTOSIHHBIX MAarHUTOB
15. VI3ydeHnne MarHuTHOTO TOJIsI IOCTOSTHHBIX MAarHATOB TP UX OObETUHEHUH U Pa3ciCHUU
16. VccnenoBanue NeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY
17. OnbIThl, I€MOHCTPUPYIOIIHE 3aBUCUMOCTbh CHJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM M
MarHuTa OT CHJIbl TOKA M HAIPABJICHUs TOKA B KaTYIIIKE
18. 3yuenue AeiiCTBUS MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM
19. KoHcTpynpoBanne W M3y4eHHE PalbOThI AJICKTPOJBUTATEIS
20. U3mepenne KIIJI anekTpoaBUraTenbHON yCTaHOBKU
21. OnbITBl MO MCCIAEAOBAHMIO SIBJICHHS SJIEKTPOMArHUTHOM MHAYKIWH: HCCIECIOBAHUE
W3MEHEHUH 3HAYEHUS U HANPABJIECHUS UHYKIIMOHHOTO TOKa

MRS

9 kJjacc.

Pazgen 1. MexaHn4deckne siBJeHUA

Mexanndeckoe naBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTh
MEXaHMYECKOIO0 JBWKECHHUS. PaBHOMEpHOE MNpsIMOJMHENWHOE JBWXKeHHE. HepaBHOMEpHOE
NpsAMOJIMHEITHOEe JBMKeHUEe. CpelHsis M MTHOBEHHass CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM
JIBHJKCHUH.

Yckopenue. PaBHOyckopeHHOEe mpsmMoiuHelHoe aBwkeHune. CBoOomHoe maneHue. OmbIThI
T"anunes.



PaBHOMepHOE aBMXKEHHE MO OKpYyKHOCTH. [lepmon m wactora oOpamienus. JIuHeitHas u
yriioBas CKopocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

ITepoiii 3akoH HproTona. Bropoit 3akon Hserotona. Tperunii 3akon Hprorona. Ilpuniumn
CYNEPIO3ULIUU CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbKEHUSI, CUJIa TPEHUSI TOKOS,
JpYTUE BUJbI TPEHUS.

Cuna TSKecTU U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOrO NaaeHus. [[BuxeHue
tanet Bokpyr Comnnna (MC). [epBast kocMuyeckasi CKOpocTh. HeBeCOMOCTh U Teperpy3KHu.

PaBHOBecue MarepuanbHOM TOoukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOTO Tena C
3aKpEIUIEHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxkecTH.

Nmnynsc tema. M3Mmenenue ummnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHS HUMITYJIbCA.
PeaktuBHOe nBrmkenue (MC).

Mexannueckast paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus: CBsi3b SHEPTrUu
u paborel [loTeHmmanmpHash »SHEPrusi TeNa, TMOAHITOIO HAJ TOBEPXHOCTHIO  3EMIIH.
[ToTreHmanpHas sHeprus cxaToil npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu

1. HabmroneHne MeXaHU4eCKOTro JBUKCHHSI TeJla OTHOCUTEIHHO Pa3HBIX TET OTCUYETA

2. CpaBHeHHE TTyTEN U TPACKTOPUIN JABUKEHUSI OHOTO U TOTO K€ TeJla OTHOCUTEIIBHO Pa3HbIX
TEJ OTCYETA

3. H3mMmepeHune CKOpOCTH U YCKOPEHUS TPSMOJIMHENHOTO JBHKCHUS

4. UccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUIKEHHS

5. HaGnronenue aBMXEHUS Tea Mo OKPY>KHOCTH

6. HabmoeHne MexaHU4eCcKuX SIBICHUH, IPOUCXOAIIUX B cucTeMe oTcuéra « Tenexkay npu
e paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIIHbHO KaOuHeTa PU3UuKU

7. 3aBUCHMOCTbH YCKOPEHUS Te€Ja OT MAcChl Te€la U ACHCTBYIOLIEH HA HETO CUIIbI

8. HaOmroneHue paBeHCTBA CHIT IPY B3aUMOICHCTBUU TEI

9. N3menenue Beca Tena Npu YCKOPEHHOM JIBUKEHUU

10.Ilepenava ummyiabca Npyu B3aMMOJACHCTBUM TEI

11.IIpeoOpazoBanust SHEPTUU MIPU B3aAUMOJICHCTBUU Tel

12.CoxpaHeHre UMIyJibca Py HEYIPYTOM B3aUMOICHCTBUH

13.CoxpaneHre uMIysbca Ipu abCOMIOTHO YIIPYTOM B3aUMOJICHCTBUU

14.HaGnronenne peakTHBHOTO JIBHXKCHHS

15.CoxpaneHre MEXaHUYECKOM SHEPTUU IPU CBOOOTHOM M ICHUN

16. CoxpaHeHrne MEXaHUYECKOM SHEPTUHU MPU IBUKEHUH TeJIa MOJT JEHCTBUEM MPYKUHbI

Jlabopamopuvie pabomot u onvimul

1. KoHCTpyHnpoBaHuE TpakTa JiJisd pa3roHa U JaJTbHEUIIIEr0 PAaBHOMEPHOTO JBUKEHHUS IIapUKa
WJIU TEJIEKKHU

2. OmpeneneHue CpemHEW CKOPOCTH CKOJBXECHHS OpycKa WM JBWKCHHUS IIapHKa TI0
HaKJIOHHOM IJIOCKOCTH

3. OmnpexneneHue YCKOPEHHS Tela IMPU PABHOYCKOPEHHOM JBH)KCHUU I10 HAKJIOHHOMU
MJIOCKOCTH

4. WccnegoBaHue 3aBUCHMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM IBMXEHUU O€3
Ha4yaJbHOU CKOPOCTH

5. TlpoBepka THMOTE3BI: €CIU MPH PaBHOYCKOPEHHOM JBMKEHHHU 0€3 Ha4aJIbHOW CKOPOCTH
MyTH OTHOCSITCSI KaK psiJl HEUETHBIX YHUCEI, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHH OJIMHA-
KOBBI

6. WccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUSI OT CHUJIbl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K03PGUIIMEHTA TPEHUS CKOJBKCHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Onmnpenenenne pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBIJKEHUHU Tella [0
TOPU30HTAILHOM ITOBEPXHOCTU

10.0npenenenrie  pabOThl CUJIBI  yOPYTOCTH TpHU TOABEME Tpy3a C HCIOIb30BAHHEM
HETOJIBIYKHOTO U TTOJIBIYKHOTO OJIOKOB

11.M3y4yeHune 3akOHa COXPAHEHUS SHEPTUU



Pazoen 2. Mexanuueckue Ko1e0anus u 601Hbl

Konebarenproe nBrkeHne. OCHOBHBIE XapaKTEPUCTHKW KOJICOAHWI: TMEpHOJ], YacToTa,
aMIUIUTy1a. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
KoJIeOaTeNbHOM JIBUKEHUHU. 3aryxaromue Konebanusi. BouinykaeHHsle kosebanus. Pezonanc.
Mexanndeckne BonHbL. CBOWCTBAa MeXaHWYECKUX BOJH. [Ipo onbHBIE M MONEPEYHBIE BOJHBI.
JInuHa BOJIHBI M CKOPOCTb €€ paclIpOCTpaHEHHs. MeXaHMYeCKHe BOJIHBI B TBEPAOM Tel€,
cericmuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHA. OTpaskeHue 3Byka. MH(Dpa3ByK U yIbTPa3BYK.

Hemoncmpayuu

1. HaGmronenue koieOaHMid TeN O ICHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HabGmronenue konebanuii rpy3a Ha HUTH W HA TIPY)KUHE

3. HaGmoieHue BBIHYKICHHBIX KOJIeOaHUN U pe30HaHca

4. PacripocTpaneHne MpOAOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGmoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI

6. AKyCTHYECKUI pe30HAHC

Jlabopamopuvie pabomut u onvimul

1. OnpeneneHune 9acTOTh U MepruoAa KoJieOaHU MaTeMaTHYECKOTO0 MasiTHUKA

2. OnpezaeneHue 4acTOThI U TIeproJa KojaeOaHi IPy>KUHHOTO MasiTHUKA

3. HUccnenoBanue 3aBUCUMOCTH Meproia KoueOaHuil MOABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI
HUTHU

4. ViccnenoBaHre 3aBUCUMOCTH TIEPHOJ1a KOJICOaHWI PYKUHHOTO MasTHUKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH IEepHOAa KoJeOaHUil Tpy3a, MOABEUICHHOTO K HUTH, OT MacChl
rpysa

6. OTBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEepHoa KoJdeOaHU! MPyKUHHOTO MAasSTHHUKA OT
MAaccChl Ipy3a U KECTKOCTU NPYKUHBI

7. 3mepeHune yCKOpEeHUs CBOOOTHOTO MaICHHS
Pazoen 3. Inekmpomaznumuoe none u 31eKMpPOMAZHUMHbBIE 6OTTHbL

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH
[[Ixkana 3JIEKTPOMAarHUTHBIX BOJIH. lIcHosb30BaHWE 3IEKTPOMArHUTHBIX BOJIH JJII COTOBOM
CBSI3H.

DJieKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH

2. BoyiHOBBIE CBOMCTBA CBETA

Jlabopamopnusie pabomot u onvimeol

1. 3y4yenne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOUIBLHOTO TenedoHa
Pazoen 4. Ceemogvie aenenusn

JlyueBass mopnenb cBerta. Mcrounuku cBera. IIpsMOIMHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenne cBera. [mockoe 3epkano. 3aKOH OTpaKEHHS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHus cBera. [lodHoe BHyTpeHHee OTPaKEHUE CBETa.
Hcronbs30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xon nyueit B nmuH3e. Ontuyeckas cucrema QoToarnmnaparta, MUKPOCKONA U TeJeCKoma
(MC). I'na3 kak onTu4eckasi cucteMa. bIu30pyKoCTh M 1albHO30PKOCTb.

Pasznoxxenue 6emoro ceera B crekTp. OnbiThl HptoToHa. ClOXKEHHE CHEKTPATBHBIX IBETOB.
Hucnepcus ceera.

Jemoncmpayuu

1. TlpssMmonuHElHOE pacpOCTPAHEHHUE CBETA.

2. OtpaxeHue cBera.

3. TomyyeHue n300pakeHHUI B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

4. TlpenomiieHue cBera.

5. Ontnyeckuii CBETOBO/I.
6. Xox iaydeii B coOMparomiei JIMH3e.
7. Xon ny4deil B pacCEUBAIOIICH JIMH3E.
8. TlomyueHue u300pa>keHUH C MOMOIIBIO JTUH3.
9. Ilpunnun neiictBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10.Mogens rnasa.



11.Pa3noxenue 6enoro cBeTa B CIEKTP.

12.ITomydenue 6esioro cBeTa MpH CIOKEHUU CBETA PAa3HbIX I[BETOB.

Jlabopamopuuvie pabomot u onvimeul

1. UccnenoBanue 3aBUCUMOCTH yTJla OTPaKeHUsSI CBETOBOTO JIy4a OT yTJia aJeHUsI.

2. U3yuyeHne xapaKTepUCTHK N300pakeHUsI IIpeIMETa B TNIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMJICHHUSI CBETOBOTO Jiyda OT yrja MaJieHus Ha
TPaHHULIE «BO3AYX—CTEKIIOM.

4. [Mony4eHne n300paxeHH ¢ TOMOIIBIO COOMPAFOIIEH JTMH3BI

5. Onpenenennie GOKYCHOTO paCCTOSTHUS U ONTHYSCKOM CHIIBI CO OMparoIeil TUH3HI.

6. ONBITH IO Pa3NIOKEHHUIO OEIOTO CBETa B CIIEKTP.

7. OnBITHI IO BOCTIPUATHUIO I[BETA MPEIMETOB MPHU UX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3zoen 5. Keanmoevie aenenus

Omneitel Pezepdopna m mmanerapnas moxaenb atoma. Monens atoma bopa. Ucmyckanue u
noTJIolIeHue ceeta atoMoM. KBaHThl. JInHelyaThie CIIEKTPHI.

PannoaktuBHOCTH. Anbda, Oeta u rammansnydeHus. CTpoeHue aToMHOro siapa. HykinonHas
MO/IeJIb aTOMHOTO sigpa. M30TOIEI.

PanuoaktuBHble mpeBpanienus. [lepros noiaypacnana aTOMHBIX siep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOIO M MAacCOBOTO YHMCEI. DHEPrus CBA3U
aToMHbIX siaep. CBsi3b Macchl W SHepruu. Peakuuu cuHTe3a u JeneHus sjaep. VcTouHuku
sHeprun Conuna u 38€31 (MC).

Anepnast sHepreTuka. JIeicTBUSA paaOaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).

Jemoncmpayuu

1. CrnexTpbl U3Ty4EHHUS U MOTJIOMIECHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. CrekTp Bogopoa.

4. HaGnronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka HOHU3UPYIOMIMX U3ITyICHHI.

6. Perucrpanus uzinydeHus: IpUpOAHBIX MUHEPAJIOB U MPOAYK TOB.

Jlabopamopnusie pabomot u onvimul

1. HaGmroieHre CTUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3TYUCHHSL.

2. HccnenmoBanue TpPEKOB: HM3MEPEHHE SHEPrUU YaCTUIBI MO TOP MO3HOMY IyTH (IO
¢dororpadusm).

3. U3mepenue pagnoakTUBHOTO GoHA.

Iloemopumenvrno-0o606warouiuii Mooyo

[ToBTOpHUTENBHO-0000IIAOIINI MOYJIb TPEIHA3HAYECH IS CHCTEMaTH3aluu U 0000IIeHH
MPEIMETHOTO COACPIKAHMSI M ONBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU U3yUEHUH BCETO Kypca
buznky, a TaKkxke IS MOAroToBKM K OCHOBHOMY roCyJapCTBEHHOMY 3K3aMeHy MO (hU3HKe AJis
00yyaromuxcs, BEIOPaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipu u3yueHuu AJaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI ACSITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECTIeUNBACTCS TOCTHKEHUE MTPEIMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB o0yueHus, POPMUPYETCS €CTECTBEHHO-HAay4YHas IPaMOTHOCTh: OCBOEGHUE HAYUHBIX
METOJIOB HCCJICIOBAHMS SIBICHUN TPHUPOABI U TEXHHUKH, OBIAJCHHE YMEHUSMHU OOBSICHATH
¢busznueckue SBIEHUS, NPUMEHAS TMONy4YeHHble 3HAHUSA, pelaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHbBIE U IKCIIEPUMEHTAIIbHBIE.

[TpuHIMIUATBEHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pa3jieNa pealn3yercs 3a cuéT TOoro, uTo
y4Jalyecs BBIMOIHSIOT 3a/1aHHs], B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MMOJIyYEHHBIX 3HAHWM pacro3HaBaTh U HAYYHO OOBACHATH (PU3UUECKHE SIBICHUS B

OKpYKarollle IpUpO/I€ U MOBCEAHEBHOM )KU3HH;

UCIOJIb30BaTh HAyYHbIE METOJbl MCCIENIOBaHUS (PU3UUYECKUX SIBICHUN, B TOM YHCIE IS

MIPOBEPKHU TUMOTE3 U MOTYyUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE€ OCHOBBI Hambojiee Ba)KHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHIA,

HarpuMep, MPAKTUYECKOTO HCIONb30BaHUS PA3JIMUYHBIX MCTOYHUKOB SHEPIMM Ha OCHOBE

3aKOHA MPEBPALICHUS U COXPAaHEHHs BCEX M3BECTHBIX BUJIOB SHEPTUU
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