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Ha ocHoBanuu n3menenuii B @enepanbHblil 3akoH OT 29.12.2012 1. Ne273-D3
«O06 obpazoBanuu B Poccuiickoit ®@eneparuu» u cr. 1 ®3 00 o0s3aTeIbHBIX
TpeooBanuss B P® ot 14.09.2022», mnpukaza MwuHHCTEpCTBA IPOCBELICHUS
Poccuiickoit ®@enepanuu ot 18.05.2023 Ne370 «O6 yrBepxkaeHuu ¢enaepanbHOR
oOpa3oBaTenbHOI IPOTPaMMBI OCHOBHOT'O oO1ero o0pa3oBaHUs»
(3apeructpupoBan  12.07.2023 No4223) BHeceHbl wu3MeHeHuss B Pabouyro
nporpamMmy 1o yueOHomy rmipeameTy «buonorus» B dYacTM NJIaHUPyeMbIX
pe3yJbTATOB U COJepxKAHMSA I yyanuxcs 7-9 kimaccoB, peanusyronmux OI'OC
2010 (ITpuxaz MunuctepcTBa obpazoBanusi u Hayku Poccuiickoit denepanuu ot
17 nexabps 2010 r. Ne 1897 «O6 yTBepxkaeHun ¢eaepaibHOro rocyAapcTBEHHOTO
00pa3oBaTEILHOIO CTAHAAPTa OCHOBHOT'O OOIIETr0 0Opa30BaHUs»).

1. INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUS ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3nKyu Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaTOB.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MaTpMoTH4€CKOr0 BOCTIMTAHUA:

e — NPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(u3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOLIEHHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kKIaHCKOro0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYKJI€HUU OOILECTBEHHO 3HAYMMBIX
U OTUYECKUX MpoOJieM, CBSA3aHHBIX C TNPAKTUYECKUM HPUMEHEHUEM
TOCTKEHUM (PU3UKH;

e — OCO3HaHUE BAXHOCTU MOPAITBHO-ITHUECKUX MPHUHIMIIOB B AESATEIBHOCTU
Y4E€HOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

e — OCO3HAHHE IEHHOCTH (UBNYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEH COCTABIIAIOLIEH
KYJIbTYDBI;

e — pa3BUTHE HAy4YHOH IIOOO3HATENBHOCTH, MHTEpPECa K MCCIEeI0BATEIBCKOM

ACATCIBbHOCTH,



e 5) (opMupoBaHus  KyJbTYpPbl 3I0POBbS M  3MOLHUOHAJIBLHOIO
0/1aromoJry4us:

e — OCO3HAaHME IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl OE30MacHOr0 IMOBEJACHUS Ha
TPAHCIIOPTE, HA JIOPOrax, C AJNEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

e — Cc(pOpPMUPOBAHHOCTh HaBbIKa pPeQIIEKCUU, TNPU3HAHWE CBOEro IpaBa Ha
OIIMUOKY U TAaKOI'o ke MpaBa y APYyroro 4ejaoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e — AaKTUMBHOE y4YyaCTHUE€ B PEIICHUU NPAKTUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHu3alUd, TIoOpoja, Kpas) TEXHOJOIMYECKOH U
COLIMAJIbHOM HANpaBJIE€HHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3HMUECKHUX
3HAHUI;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHEHTALMS HAa NPUMEHEHUE (PU3NYECKHX 3HAHUW Ui pelIeHus 3ajad B
00JIaCTH OKpY’)KaIOIIeH Cpenbl, IJIAHUPOBAHMS MOCTYNKOB W OLEHKH HUX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

e — OCO3HAHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM M MyTed HX
penieHus;

e 8) ajmanTanuM K HM3MEHAIOIMMCH YCJIOBHAM COUHUAJIBHOM M NPUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBIIIOJIHEHUH MCCIEIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUIM
APYTHX,

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NESATENBHOCTD;

e — MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHH, B TOM YHUCIIE (OPMYIHPOBATH
U7IeH, IOHITHS, TUIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME NePUITMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEHW B 00J1acTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B NPHOOPETEHHWU HOBBIX (PUINUYECKUX
3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U PUPOIbI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JICWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX TJI00QJIbHBIX TOCIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATBI



B pesynapTaTe OCBOCHHS TpOrpaMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1iero oo6pa3oBanus y o0ydaromierocss Oyaytr chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIC 1eHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJSATUBHBIC
YHUBEPCAIbHBIC YIeOHbIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(UKALUNA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIE CBS3H TPHU H3YyUYECHUU (PU3UIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIETaTh BHIBOJABI C MCIIOJIb30BAHUEM J€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3nYecKou
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIECHUs, BbIOOp Hambosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(bu3MYEeCKU JKCIEPUMEHT, HEOOJbIIOE HCCAeA0BaHUEe (U3HUECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3jIMYHbIE METOJIbI, MHCTPYMEHTHI U 3alPOCHI TPU TIOUCKE U
orbope WHPOPMAIUU WA JAHHBIX C yYETOM MNPENIOKCHHON ydeOHOU
bu3ndecKoii 3a1a4u;



aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIIIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHOpMallMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMy, HHOU IpaUKoi U X KOMOMHALIUSAMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XO0/Ie OOCYXJACeHHs y4yeOHOro Marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKAa3bIBaTh WJEW, HALECJICHHBIC HA PEIICHHE 3a/aud W MOJJEpKaHUE
OJ1arokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
uanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3HIIMIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
yOJUYHO MPEJICTABIISATH PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh poiav, OO0CYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUI0O WU KOOPJUHUPYS CBOM JIEUCTBHS C JAPYrUMU
YJieHaMU KOMaH/bl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUTsL petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  pEIICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PEILIEHUS B TpYyIIE, NPUHATHE PELICHUN
IpyIIIoN);

CaMOCTOSITENIFHO COCTaBJISITh AITOPUTM pellieHus: (PU3NUEeCKON 3a1auil WK
IUTAHAa HUCCIIEJOBAHUSA C Y4ETOM HMEIOIUXCSI PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MIPEAJIaraeMble BApUaHThl PELLICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



J1aBaTh aJCKBAaTHYIO OLIEHKY CUTyallMy U NpeJIaraTh IjIaH €€ N3MEHEHUS,
OOBSICHATH  NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO MCCIIEOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAaHOBJICHHBIX OHIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnH (PU3NUECKUX 3a]1a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEIMETHBIE PE3YJIbTATDBI

K xonIy o0yuenus B 7 KkJacce rpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITNXCSI YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3NYECKHME W  XUMHYCCKHE  SIBJICHUS,
HaOMOIeHNE, AKCIEPUMEHT, MOJENb, TUIMOTe3a, CAMHMIBI (PU3NIEeCKHX
BEITUYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemiecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKoe JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOMIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath siBneHus (Auddy3us, TEIIOBOE JBIKEHHE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBIDKEHWE, WHEPIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallicHUs, Tepenadya JaBICHUS TBEPABIMUA TeEJIaMH, J>KHIKOCTIMH H
razamu, arMocepHoe JaBJCHHME, IUIaBaHWE Tell, MpPEBpallCHUs
MEXaHUYECKON SHEPruu) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOe SBJICHHUE;
pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX  (U3MYECKUX  SBICHUA B
OKpY)XKalIlleM MHUpe, B TOM 4YHuclie (U3HUECKHUE SIBICHUS B TMPUPOIE:
IpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B TPUPOJAE W TEXHUKE, BIASHUEC
aTMOC(EPHOTO JTaBJICHUS HA KHBOW OpPraHW3M, IJIaBaHUE PbIO, phIuard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh M3yUYEHHBIE CBOMCTBA Te M (PU3MUECKHE SIBJICHUS, UCTIOIb3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,



yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSAXKECTH, BEC
Tena, CWIa TPEHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIASl CHJIA, MEXaHUYECKas padoTa, MOLIHOCTb, IUIEYO CHIIBI,
MOMEHT CWJbl, KO3(G(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHASI JHEPrus), MpPU ONHUCAHUM TPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruM, NpPU HTOM [JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBICHMS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalludl MPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh PUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTHYECKHX ILIaroB ¢ ONOpOoM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumars pacy€THhe 3amaud B 1—2 JEUCTBUS, HCIONB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(bu3nYECKUX METOAOB, B OTMCAHUH UCCIIEI0BAaHUS BBIIEISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh U UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MAacCChl Telna,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUs MPUOOPOB C Yy4ETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;



IPOBOANTH UCCIEAOBAHNE 3aBUCUMOCTH OJHON (PM3HUECKON BEJIMUUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAAN COMIPUKOCHOBEHUS TEJl, CUJIbI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTpyXKEHHON YacTH Tella M OT IMIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHus TeJ, YCIOBUN paBHOBECUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYCHHOW 3aBHCHUMOCTH (DM3MUECKUX BEJIHMYMH B BHJIEC
MPEJIOKEHHBIX TaONMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCIIEIOBAHMUSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHUJIa TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT TMOJE3HOTO eHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEVIOKEHHOW HWHCTPYKLUUU: TpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE NICKOMOW BEJIMUHHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
pBIYar, MOIBWKHBIN U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOAOIPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pU3MUYECKUX SBJICHUN U HEOOXOJIMMBbIE (DPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHAGOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I oOecnieueHrst 6€301macHOCTH MpU o0palleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;

OCYIIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIINXCS



3HAHUW W TYTEM CPABHEHMS PA3IMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cetd IHTepHET, BilaeTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaMOTHO MCHOJIb30BATh
U3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUUICHUE IIPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUI paclpenesiaTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBUM C MOCTABICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TETJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTALTMYECKUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHE, TeIuionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Terionepeaavya (TEeTIONpPOBOAHOCTb, KOHBEKIIUS, U3JIy4YEHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, JACHCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
M0 OINKCAHMI0 MX XapaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUECKUX SBICHUN B
OKPYXaIoleM MHpEe, B TOM uuclie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SBICHHUS B MPUPOJE,
KpUCTaUlbl B Tmpupoje, usnydenue ConHIla, 3amep3aHue BOJOEMOB,



MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, JJIEKTPUIECKUE
SBIIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
(¢u3nyecKkue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUIABJICHUS, YJelbHas TEIJIoTa M[apooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJa TOKa, DJIEKTPUYECKOE HAIpPsDKEHUE, COIPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BellecTBa, paboTta U MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYHMH, OO003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISPHO-KUHETUYECKOW TEOPUH
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yJacTKa LEeMu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHHEpPruyd, IpPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallu NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEUCTBUSA, MCHOJb3YS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBUSL 3a/lauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX IS pelIeHMs] 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYJIBI,
HEOOXOuMble A €€ pelleHus, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(u3NYECKUX METO/OB, MCIONb3Yys ONMCAHUE HCCIIEJOBAHMSI, BBIIEIATH



IIPOBEPSIEMOE  NPEANOJOKEHUE, OLIEHUBAaTh IPABWIBHOCTh IOPSIKA
IIPOBENICHHSI HCCIIEOBAHUS, JEJIaTh BHIBOJBL,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusl MpPU HIITYYEHHH OT I[BETa U3JIydaromlel (MOrJIONaroIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3al[isl MarHUTHBIX TIOJE€H IOCTOSHHBIX MAarHuTOB, JEHUCTBUS
MarHUTHOrO MOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUIATENSl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEpsieMbIE MPEATNONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSAMbBIE  U3MEPEHHS  TEMIEPAaTypbl,  OTHOCHTEIbHON
BJIQXHOCTH BO3/yXa, CHJIbBI TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH,
IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKON BETUUYHMHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEYEHMS U YEJIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IMApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3y/bTaTaM MCCIIEeIOBaHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NUeCKUX BeaU4MH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NMPEIIOKEHHON MHCTPYKLUH, U
BBIUMCIISTh 3HAUCHHE BEJINYUMHBI,

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIMMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUCAaHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETP, CUETYMK OJJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIHHBIC



pUOOPHI, HATPEBATEIBHBIC YIIEKTPONTPHUOOPHI (TTPUMEPHI), ITCKTPUICCKHE
PEIOXPAHUTENH, JICKTPOMArHUT, HIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCThbIE TEXHUUYECKUE YCTPOWCTBA U H3MEPUTEIbHBIC
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBINA
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPCHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Hernen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;

e TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWHPOPMAIUIO O  TPUMEPAX)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH cpejie;

e OCYHIICCTBIISAITh TMOWCK HWHPoOpManuu (U3NYECKOTO COJACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJIIETCS POTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

e HCIIOJBH30BATh MPHU BBIMOTHECHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepatypy  (pu3MYecKoro coiepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl cetu HTepHeT, BiaaeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMMUCHMEHHBIE M KpPATKHUE YCTHBIE COOOIICHUS,
o006mass uHDOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COAEpKaHUsi, B TOM 4YHCJIEe MyOJMYHO TPEACTABIATH pPE3yIbTaThl
MPOCKTHOM WJIM HMCCIIEOBATEIBCKON NIEATETLHOCTH, TP 3TOM TPAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COIIPOBOXIATh BHICTYIUICHHUE MTPE3CHTAIINECH;

e TIPU BBINIOJIHCHUH YYCOHBIX TPOCKTOB M WCCICAOBAHUN (DU3NICCKUX
MPOIECCOB paclpeAesisiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIICAUTH 3a BBHITIOJHEHUEM IJIaHa JICUCTBUM H
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B
NEeATETLHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xoHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIONB30BAaTh TMOHATHUS: CHCTEMa OTCcu€Ta, MaTepHalibHas TOYKa,

TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aedopmalius



(ynmpyrasi, miacTu4eckasi), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPIOTO Tela, pABHOBECHE, MEXaHUYECKUE KOJEOAHUS U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CTHEKTpPbI UCIyCKaHMs U TMOTJOLICHUs, anb(da, 0eTa- u ramMmma-u3JIydeHus,
W30TOIBI, SIAEPHAS DHEPreTHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHHE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBUKECHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKCHHE
3BYyKa, INPSAMOJIMHENHOE paclIpOCTPAHEHHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3yIoKEHUE OEJIOro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSIBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MIPHUPOIE:
NPWINBBI U OTIUBBI, ABMXKEHUE MaHeT COJTHEYHOW CUCTEMbI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOIOrMYecKoe AECUCTBHE BUIUMOTO,
yIbTPadrUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHbBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX H3IYYEHUNA Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMTH IMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHAsi CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HMMIYJIbC Tella, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUANbHAs HHEPrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUS CKATOU
NPYKUHBI, KHHETHYECKas DSHEPrus, IOJHAsg MEXaHW4YecKas >SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHA, CKOPOCTh CBETA, MIOKA3aTellb MPEJIOMIICHUS CPEJbl), IPU ONKUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
0003HAYEHUA W EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOrO TATOTEHMS,
OPUHLIMI CYNEPHO3ULMN CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammiies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IPU SIIEPHBIX PEaKUusAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMparIIHuecss Ha cucremy u3 2-3
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHajW3a YCJIOBUS 3aJlayd 3alMChIBaTh KpaTKOe
YCIIOBHE, BBISIBJIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PAcCUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OIBITOB;

NPOBOJUTH OMbBITHI 1O HAOJNIONEHUIO (PU3MYECKHX SBJICHUNH WM
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MpsIMOJIMHEIHOE PaCIIPOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajieé M CBOWMCTB HM300paKeHHSI MpeaMeTa B COOMpArOIICH
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa



o0Opy/lOBaHWs, ONHUCHIBATH XOJ  OMbITAa U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
UCTIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, IEpHOJIa
KoJe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJUHBl HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOJMI U IpadUKOB, J1e€JaTh BBIBOJbI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas padboTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJyUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEIO0, TOUYEUYHBIA HCTOUHUK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



e HCIIOJb30BATH CXEMbI U CXEMAaTUYHBIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
MOCTPOEHUS U300PAXKEHUI B INIOCKOM 3€pKajie M cOOMparoliei JIMH3E;

e TMPUBOAUTH NpUMEpPhl  (HAXOAUTh HMHPOPMALMIO O  IPUMEPAX)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOIIEH Cpelie;

e OCYHIIECTBIISITh MOMCK HUHPoOpManuu (U3NYECKOTO COJACpKAaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI OUCKOBBIN 3aMpOC, HAXOAUTD
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIOJIb30BaTh MPH BBINOJIHEHUH YUYEOHBIX 3a/laHUi HAyUYHO-TIOMYJIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTb COOCTBEHHbIC MUCHMEHHBbIE U YCTHBIE COOOILIEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aeMmMoro pasjena (pU3MKd U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.

2. COAEP/)KAHUE OBYYEHUS
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUYN OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka O npupoze. SIBnenHus npuponsl. OU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BeMWUUHBL. M3MmepeHue Qusnuecknx BenuuuH. Duznyeckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapogHasi CiCTeMa €MHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOIY.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro apieHus. Onucanne GU3NUecKUX SBJICHHUM ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpauyuu.



1. MexaHuyeckue, TEIUIOBbIE, SIEKTPUUYECKHE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPOUEAYpa NPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U
1UPPOBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmnpenesieHHE LIEHBI IEICHUS MIKaIbl U3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Hzmepenue oO0bEéMa )KUIKOCTH U TBEPOTO Tea.

4. OmnpeneneHre pa3MepoB MajlbIX TEl.

5. M3MepeHue TemIeparypbl NP MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTyuKa TEMIIEPaTypBhl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBHOCTh MOJIETA
[apuka, MyImeHHOr0 TOPU30HTAILHO, TeM OOJIbIlle, YeM OOJIbIlIe BhICOTA
mycKa.

Pazneun 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBa.

CtpoeHue BelIecTBA: aTOMbI M MOJEKYJbl, UX pa3Mepbl. ONbITHI,

JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTRA.

JIBmxenune yactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUSI YaCTHIl C
temrneparypoii. bpoyHoBckoe nBmwkeHue, nuddysus. B3anmomelicTBue YacTuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTaIMYecKnX) Tell. B3anMMOCBs3b MEXJy CBOMCTBAMH BEIISCTB B Pa3HBIX
arperaTHhIX COCTOSIHHSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Jemoncmpayuu.

1. HaGnrogenue 6pOoyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue ~ sBICHUM,  OOBSACHSIONIUXCA  NPUTSDKCHUEM  HIIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomel u onvimel.

1. OrmeHka JauUaMeTpa aroMa METOJO0M psoB (C  HUCIOJb30BaHUEM
dboTorpadwuii).

2. OnbITHI 110 HAOIOICHHUIO TEIJIOBOT'O PACHTUPEHHUS Ira30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKECHHUS.

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpH HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKEHHUSI.



SBneHue uHepUMHM. 3aKOH WHEpUWU. B3aumopeicTBuEe Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULE
00BéMa BelllecTBa.
Cuila Kak XapakTepucTHUKa B3auMozAeiucTBUs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHHUS U CHUJIa
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMYECKOTro JIBHKEHHUS TENa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmionenue siBneHus MHEPIUU.
4. HaOmroieHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. CnokeHue CuJjl, HalPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO ABUKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JIEMOHCTPHUPYIOIIHME 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS JlaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napajgokc. Coobrmraronecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
Bo3aylHON o0onouku 3emsd. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.



3aBUCHUMOCTD JaBJEHUS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauueckuut mpecc.

[IposiBinenue nelcTBrst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
T€JIa ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCJIOBHE IUIaBaHUs TEN: IJIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BHITAJIKUBAIOIICH  CWJIbL, JEHCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B KHAJIKOCTH, OT MACCBI TEJIA.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexanuueckas dHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompepnenenue pabOThl CUJIBI TPEHUS PU PAaBHOMEPHOM JBHMXKEHUHU TeJa

10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccrnenoBanue yclIOBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAaHEHUS MEXAHUYECKON YHEPTHUH.

S A

N



8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CMmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS
yactull. BHyTpenHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH SHEPIUU:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIMUS, U3TTyUYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurareneit KIIJ TemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.

2. HabGmonenue nuddyszuu.

3. HaOntonenue siBneHui cMauyMBaHUs U KaMWUISIPHBIX SIBJICHUH.

4. HaOmroieHre TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue AaBieHUs ra3za IpU U3MEHEHHH 0O0bEMa U HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuna uaMepeHus TeMiepaTyphl.

Bubl Teronepenaym.

OxJnakieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HaOmroieHue KUIIEHUS.

12. HaGnroeHue nocTosiHCTBa TeMITEpaTyphl MPHU IMJIaBJICHUU.
13. Moaenn TemIOBBIX ABUTATEIICH.
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Jlabopamopnvie pabomul u onvimeal.

1. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OmnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COIM WIIM caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, >KUIKOCTEH U

TBEPJIBIX TEJL.

4. OmnpezneneHue AaBICHUS BO3yXa B OAJNIOHE HIITPUIIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKON TpyOKE OT TeMIIEPATYPHI.
7. HaOmonenue wW3MeHEHUs BHYTPEHHEW OSHEPruM Tela B PeE3ysbTare
TEIJIONepeayl U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBieHUs TemIOOOMEHa IMPU CMEIIMBAHUM XOJOIHOM U

ropstuer BOJIBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOM  MpH

TEIJI000MEHE C HATPETHIM METATMYECKUM HUIUHAPOM.

10. OnpeneneHne yaeapHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpezesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apsoKeHHbIX  Ted. 3akoH Kynona (3aBHCHMMOCTh CHJIBI  B3aUMOJEUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUIT TOK. YCJOBUSA CYIIECTBOBAHHUSI JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBIiieHHE MPOBOJHUKA. Y IEIbHOE CONMPOTHBJIEHUE BeunlecTBa. 3akoH Oma
aas ydactka uenu. [locienoBarenbHOe W MApalJIEIbHOE  COEIMHEHUE
IIPOBOJTHUKOB.

PaGora u MoOIIHOCTh 3MEKTpUYEecKoro Toka. 3akoH Jxoyms—Jlenna.
DJeKTpUYECKUe LeNU U MOTPEOUTENH JIEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.



[ToctostHHbIE ~ MarHUTHL.  B3amMoaencTBME  NOCTOSAHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruuTHoe TMoje  3JEKTpUYecKoro Toka. IlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTeNlb MOCTOSSHHOTO TOKAa. VCNONb30BaHHWE BIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apanes. SABneHne neKTpoMarHuTHOW uHAyKuuu. [IpaBuno Jlenuna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.

[IpOBOIHUKH U AUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

W X N oUW E

JlelicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. 'a3oBbIH pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.

. Peocrar n marazuH COnpoTUBIICHUH.

. B3aumoaeicTBre noCTOSSHHBIX MarHuTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MAarHUTA.

. MoaenupoBaHHE MarHUTHBIX MOJIEA NOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIEKTPOMarHur.

. JlecTBrE MarHMTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 3IEKTPOMATHUTHON UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAIpPaBJICHUS HMHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBECHHUSI.

25. DJEKTpOreHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimol.
1. OmpITBl TO HAOMIOACHUWIO DJIKTPU3AIMU TENl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.



HccnenoBanue neWCTBUS  DJIEKTPUYECKOrO IIOJISI HA MNPOBOJHHMKH H
JVDJIEKTPUKHU.

3. COopka u rmpoBepKa pabOThI ATEKTPUIECCKOM IETH MTOCTOSTHHOTO TOKA.

4. V3mepeHue u peryampoBaHUE CHUIIBI TOKA.

5. M3mepeHue u peryampoBaHUE HANPSIKEHUS.

6. MccmenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. OnsITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEYHOrO
CEYCHMS U MaTepHala.

8. IlpoBepka mpaBWiIa CIOXEHUS HANPSDKEHUH TpPH MOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwyia Uil CWIBl TOKAa IPU IApAUIEIBHOM COEIMHEHHUH
PE3UCTOPOB.

10. Onpezenenne padoThl SNEKTPUUECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpeziesiecHHe MOIIHOCTU  JJIEKTPUYECKOTO TOKA, BBIIEISEMON Ha
pe3ucrope.

12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, MAYLIETO Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenne KIIJ[ Harpesares.

14. UccnegoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BEIMHEHUU U Pa3JICICHUN.

16. MccnenoBaHue IEUCTBUS 3JIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKAd C TOKOM M MAarHuWTa OT CHJIbl TOKa W HANpaBlIeHUs TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATES.

20. U3mepenue KII/I 351eKTpoABUTATENBHON YCTAHOBKH.

21. ONbITBI IO MCCJIEOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUs M HANpaBJICHHUS WHAYKIIMOHHOIO
TOKaA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOro JABWXKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrxeHne. HepaBHomepHOe npsiMonuHeitHOe nBMkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.



VYckopenne. PaBHOyckopeHHoe mnpsiMosinHelHOe JBmxKeHue. CBobOomHOe
nageHue. OnsITel [anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIuneiinas u yrinoBas ckopocTh. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepssiii 3ak0H HbtoTrona. Bropoit 3akoH HetoTtoHa. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHust: cujia TPEHUs CKOJIbKEHUS, CUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne nmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs YHEPTUS TEJa, MOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIManbpHas SHeprus cxxaTou npyxuHsl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnroneHue MexaHMueCcKOro JBUKEHHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUN JABUIKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

HaOmronenre MexaHn4ecKux sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWXCHUU
OTHOCUTENBHO KaOMHETa (PUMKH.

7. 3aBUCHUMOCTbh YCKOPEHHS Tejla OT MAacCChl Te€la U JEHUCTBYIOIIEH HA HEro

o u k~w

CHUJIBL.
HabiroieHue paBeHCTBa CHII ITPU B3aUMOJICHCTBUY TEII.

9. 3MeHeHHe Beca Tena Ipu YCKOPEHHOM JIBU)KCHHH.

10. [lepenaua nmmysbca npyu B3aMMOIEUCTBUN TEI.

11. IIpeobpazoBanusi SHEPTUH NPU B3aUMOICUCTBUU TEJl.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJIEHCTBHH.

13. CoxpaHeHHEe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.



14. HabOnmrogenue peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHE MEXAHHUYECKOW SHEPTUH ITPU CBOOOTHOM MaICHHH.

16. CoxpaHeHUE MEXaHUYECKOM IHEPTUM TIPU ABUKEHUHU TeJIa MO JeUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1. KoHcTpynpoBaHue TpakTa Jjisi pa3rOHA U JAIBHEHIIEr0 PaBHOMEPHOTO
JIBUKEHHUS IIAPUKA WU TEIICKKHU.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WU JIBHXKCHHS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpPEHHUs Tela MPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HaYaIbHOU CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CIM TP PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKA BPEMEHU OJUHAKOBBI.

6. HccienoBaHne 3aBUCMMOCTH CWJIbI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
10 TOPU30HTAIIBHON TOBEPXHOCTH.

10. OnpeienieHne  pabOThl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3yueHue 3akOHa COXPAHEHUS YIHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaTeMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3oHanc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MIONIEpEYHbIE  BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TeEJE, CENCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3Byka U BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenuwe koyieO0aHWil Te 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI

YOPYTOCTH.
2. HaOmronenue konebanuii rpy3a Ha HUTH U HA MPY>KUHE.



3. HaOmroneHnue BbIHYXICHHBIX KOJIEOAHUI U Pe30HAHCA.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJICIIHN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOTHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

1. OmpeneneHne dYacTOTBl H  Tepuoja KOJIeOaHW MaTeMaTH4eCKOTro

MasiTHUKA.

2. Ompepenenrie 4acTOThl U IEpHOJIa KOeOaHU MPY>KUHHOTO MAagTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHUM MOABEUICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEPUOIA KOJeOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TepHOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO IMaICHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHUS.

JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaXKeHUs B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrema (oToammapara,
MHUKpOCKONa M Tejleckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh u
JaTbHO30PKOCTb.



Pasznoxxenne Oemoro cBera B crekTp. OmnbiTel Hptotona. Croxenue
CHEKTpalIbHBIX IBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpsAMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

XoJ ayuyer B coOMparolie JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 06e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrja

naJICHUs.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia

MIaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIOM.

4. TlomyueHue H300paKEHHM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomieit
JINH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OnbITHl IO BOCHOPHUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHH 4Yepes3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbBI€E SIBJIEHMS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norsoiieHure ceeta atoMoM. KBantel. JInHeyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HW3orombel.  PagmoaktuBHBIE
npepaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIyYEHHH HA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.
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1. CrnekTpbl U3TyYEHHUS U TOTJIONICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoOA.

4. HaOmronenue TpexoB B kamepe BubcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUYCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YaCTULBI 10 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENHEHO-00001AI0IIMI MOTYJIb IIPEIHA3HAYEH JIJIsl CUCTEMATU3aluN
U 000OuIeHHsI  TMPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAK¥Ke JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (U3uKe s 00y4aroluxcs,
BBIOPABIIKX ATOT yYEOHBIN MpeIMeET.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECleunuBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHHWS, pelmaTrh 3ajJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIA XapaKTep JAHHOTO pasjena peain3yercs
32 CYET TOro, 4YTO OOy4YarollHecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCITIOJIb30BaTh HAYYHbIE METOIbI HCCIEAOBaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO UCMOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.












