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I[TOACHUTEJIbHA A 3AIIMCKA

Pabouass mporpamma mo ¢usuke, 7 - 9 kmaccel pa3paboTaHa Ha OCHOBE CIIEAYIOLIHMX
HOPMAaTHBHBIX aKTOB U Y4€OHO-METOINYECKUX JOKYMEHTOB:

1.ITpuka3 Munucrepcta oopazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepxaeHun
deaepanbHOro TOCYIapCTBEHHOTO 00pa30BaTEeILHOTO CTaHApTa CPETHETO OOIIETO
o0pazoBaHus» ¢ U3MeHEHUAMH U JonojHeHusMu oT 07.06. 2017 roma Ne506.

2 IlpumepHast ocHOBHast 00pa3oBaTesibHAs MPOrpaMMa OCHOBHOTO 0011ero 00pa3oBaHus
oobpeHa perieareM (heaepaaTbHOr0 Y4e0HO-METOAMYECKOTO O0BEIMHEHHUS IO 00IIeMY
oOpa3zoBanuto (mpotokon oT 28 utons 2016 r. Ne 2/16-3).

4llporpaMmMbl ~ BOCHUTAHHMS ~ MYHHIMIIAIBHOTO  OIOJDKETHOTO  0OIIe00pa3oBaTEIbHOTO
yUpexIAeHUs cpeHen oomeoopazoBaTenbHoM mkoiabl Ne 23 umenu [lokpeimkuna A.U.
5. .ABTOpcKoii Tporpammsl 1o ¢pusuke H.B. ®unonosny. ®usuka. 7-9 kiaccel: pabovast
nporpamma K siuaun Y MK A.B. [lepeimkuna, E. M. I'ytHUK: y4eOHO — MeTOIMYeCKOe mocoone/
H.B. ®unonosuy, E.M. I'ytHuk. — M. : JIpoda, 2017.

1. Ilnanupyemblie pe3yJbTAThHI OCBOECHHS YieOHOI0 NMpeIMeTa, Kypcea:

JIMYHOCTHBIE PE3YJIBTATbHI

I.Hampuomuqeame éocnumanue.

MIPOSIBJIEHUE MHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (pU3NUYecKOu
HayKH;

[IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB.

1.I'pasxccoanckoe 6ocnumanue:

TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6Cy>K)IeHI/II/I O6IJ.I€CTBCHHO 3HAYUMBIX H 3THYCCKHUX
HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM JOCTHKEHUI (I)I/ISI/IKI/I;

3.ﬂyxoeno-npa3cmeenuoe éocnumanue.

OCO3HAHHUE BaAX)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPHUHIHIIOB B ACATCIIBHOCTHU y‘-IéHOl"O.

4.9cmemuueckoe eocnumanue.

BOCIIPUATHE 3CTETHUYECKUX KadecTB (PM3MYECKOM HayKu: €€ rapMOHUYHOI'O MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH.

5.1lennocmu nayuno2o no3nanun:

OCO3HaHHE IEHHOCTH (PU3UYECKOM HAyKM KaK MOIIHOIO MHCTPYMEHTa IO3HAaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIIEH COCTABIIIONIEH KYJIbTYPBI,

—Pa3BUTHUC HaquOﬁ HIO603HaTeJIBHOCTI/I, HHTCpPECA K HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH.

6. @opmuposeanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1AZONONYHUA



0CO3HaHME LIEHHOCTH 0e30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
B2XHOCTU TIPaBWJI 0€30MacHOr0 MOBEACHHUS HAa TPAHCIOPTE, Ha JOPOrax, C AJIEKTPHUUYECKUM U
TEIUIOBBIM 00OpYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

c(hOpMUPOBAHHOCTH HaBbIKa pe(ICKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TAKOTO XKe
npaBa y APyroro 4ejoBeKa.

7. Tpyooeoe éocnumanue:

AKTHBHOE y4YacTHE B PELIECHUU MPAKTHYECKHUX 3aJad (B paMKax CEMbH, IIKOJBI, FOpPOJa,
Kpasi) TEXHOJOTMYEeCKOM M COLMAJbHOW HaNpaBICHHOCTH, TPEOYIOHIMX B TOM 4YHUCIE U
buznyecKux 3HaAHUIA;

HMHTEpPEC K MPAKTUYECKOMY U3YYEHHIO PO ecCHii, CBA3aHHBIX C (PU3UKOM.

8. DKkonozuueckoe eocnumanue:.

OpUEHTAIUsl Ha TNPUMEHEHWEe (QHU3MYECKUX 3HAHWK I peUIeHds 3aJad B 00JacTu
OKPY’KaIOIlleW Cpefpl, IJIaHUPOBAHUSA IOCTYIIKOB M OLEHKHM MX BO3MOYKHBIX ITOCJIEICTBUM IS
OKpYXKarolllel Cpeibl;

0CO3HaHME ITI00AIIBHOrO XapaKTepa 3KOJI0IHYECKUX IMPOOIeM U IyTel UX PEeLICHNUs.

Aoanmayusa o0yuarouecoca K U3MEHAIOUWUMCA YCLOGUAM COUUALHOU U NPUPOOHOTL CPedbl '

NOTPeOHOCTh BO B3aMMOJIEHCTBMM TIPU  BBHIMOJIHEHUH HCCIEAOBAaHUM M IPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

TIOBBIIICHUEC YPOBHA CBOEU KOMIIETEHTHOCTH 4YCpe3 MPAKTUUCCKYIO ACATCIBHOCTD,

NOTpeOHOCT, B (POPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM 4YHcie (HOopMyTupoBaTh HIEH,
MOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

OCO3HAaHUC ,HC(I)I/II_II/ITOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 001aCTH (1)I/ISI/IKI/I;

TUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX PU3NYECKUX 3HAHUM;

CTPEMIICHHUEC aHAIM3UPOBATH U BBIABJIATE B3aMMOCBA3U IIPUPOJbI, O6H1€CTBa 1 3KOHOMHKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/ISI/IT-IGCKI/IX 3H3HPII>1;

OIICHKa CBOMX JCWCTBUN C y4€TOM BIHSHHS Ha OKPYXKAIOUIYI0 U CPEAY, BO3MOXKHBIX
ri100aIbLHBIX TTOCIIENCTBHIA.

METAIIPEJIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe IO3HABATE/IbHbIC 1eCTBUA

ba3zoevie nocuueckue oeticmeusn:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN 0OBEKTOB (SIBICHUIA);

YCTaHABIWBATh CYIIECTBCHHBIN MPU3HAK KJIACCHU(PUKAIMKM, OCHOBAHUS IJII OOOOIIECHUS H
CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH WM TIPOTHBOPEYMS B paccMaTpHBacMbIX (hakTaX, JaHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

BbIABJIATE TPUYUHHO-CIICACTBECHHBIC CBA3KW IIPU H3YUCHUH (bI/ISI/I‘IeCKI/IX SIBIICHUH U
MponecCoOB; ACIAaTh BBIBOAbI C UCIIOJIb30OBAHHUEM JCAYKTHBHBIX U HHAYKTUBHBIX YMOSaKHIOquHfl,
BBIIBHUI'aTh IT'MIIOTC3bI O B3aUMOCBA3AX (bI/ISI/I‘IGCKI/IX BCJIIMYHH,

CaMOCTOSITEIIbHO BBIOMPATh CIOCO0 perieHus ydeOHoM (u3nyeckod 3amadu (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOP HambOoliee MOIXOJSMIIET0 ¢ yY4ETOM CaMOCTOSTEIILHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoevie uccneooseamenvckue oeiicmeus.

HCIIOJIb30BATh BOIIPOCHI KaK HCCIEI0BATEILCKUM HHCTPYMCHT I1O3HAHMU;

MMPOBOAUTH IO CaMOCTOATCIIBHO COCTABJIICHHOMY IUIAHY OIIBIT, HC CJIOKHBIN (1)H3HHGCKHﬁ
OKCIICPHUMCHT, HEOOJIBIIIOE HCCIICOOBAHUC q)HSquCKOFO SABJICHUA,

OLICHUBATh HA MPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMAILWIO, TOJIYYCHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIICPUMEHTA,

CaMOCTOSITSIILHO (POPMYITHPOBATE OOOOIICHHUST W BBIBOJBI IO Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

IIPOrHO3MPOBATh BO3MOXKHOE JajbHEiIIee pa3BUTHE (PU3MUECKHUX IPOILIECCOB, a TaKXKe
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmanueii:

NPUMEHATh PAa3IMYHblE METOJbl, WHCTPYMEHTBl M 3alpochl IpU MOUCKE M OTOOpE
MH(pOpMallMU WIK JaHHBIX ¢ YYETOM MPENIoKEHHONW yueOHO! (hr3nuecKoi 3a1auu;

aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMALIMIO Pa3IMYHBIX BUIOB
U GOpM IpeCTaBICHMUS;

CaMOCTOSITEJIFHO BBIOMpaTh ONTUMANbHYIO (opMy TmpencTaBieHUs HHQOpMAIMK U
WITIOCTPUPOBATh pelllaeMble 33aaul HECJIOXKHBIMU CXEMaMH, uarpaMMaMu, HHOM rpadukoit u
UX KOMOUHAIMSIMU.

YHHBepcaHLHLIe KOMMYHHUKATUBHBIC JeHCTBUA

Obwenue:.

B X0J1¢ 00CYXICHHS y4eOHOTrO MaTepuaia, pe3yJbTaToB J1abopaTOpHBIX paboOT U MPOEKTOB
3a/1aBaTh BOMPOCHI O CYIIECTBY OOCYXKJaeMOW TEMbl M BBICKA3bIBaTh WJIEH, HalleJICHHBIC Ha
peleHre 3a7a4u 1 NoJepKaHue OJIarokenareaIbHOCTH OOIIEHMS;

COTIOCTABJISITh CBOU CYXKICHHS C CYXKICHUSAMHU JIPYTHX YYaCTHUKOB AHaiora, 0OHapyXKUBaTh
pa3inyre ¥ CXOJICTBO MO3UIINN;

BbIPpaXXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,



MyOJIMYHO MPENICTABIATh PE3YAbTaThl BBIMOJIHEHHOTO (PM3NYECKOTO OMbITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmnasn oesmensvnocms (COMpyOHUUECME0):

MIOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U MHIUBUAYaJIbHON pabOTHI MpH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

NPUHUMATh [EJIM COBMECTHOW JIeATEIBHOCTH, OPraHW30BBIBATh JCHCTBHA 1O e€
JOCTHIKCHHIO: PaCIpeeisITh PO, 00CYKAaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOM PadOTHI;
0000111aTh MHEHHUS HECKOJIILKHUX JIONEH;

BBIINIOJIHATE CBOIO YacCTb pa6OTBI, AOCTUI'asA KAYCCTBCHHOI'O pPE3yJibTaTa II0 CBOEMY
HAIIPpaBJICHUIO U KOOPAUHHUPYS CBOU JEUCTBUS C APYIruMH 4JICHAMH KOMAaH/bI;

OLICHUBATh KAa4C€CTBO CBOCTO BKJIaJa B 06H.[HI>1 MNPOAYKT IO KPUTCPUAM, CAMOCTOATCIBHO
C(i)OpMy.]'II/IpOBaHHbIM YuyaCTHHUKaMH B3aUMOJICHCTBHS.

yHI/IBepcaJIbele PEryJasiTUBHBLIC JedcTBUA

Camoopzanuzauu}l:

BBISIBIISITH MPOOJIEMBI B KH3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIUX IS PEIICHHs
(bu3nyeCKuX 3HaAHMI;

OPUEHTHUPOBAThCSI B PA3jIMYHBIX MOJXOJAX MPHUHATUS pelleHUu (MHAWBUAYaJIbHOE,
IPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUIN IPYyNIIo);

CaMOCTOSITENIbHO COCTABJIATH aJTOPUTM pelIeHUs (PUINYECKOM 3aJaydl WM IJ1aHa
UCCIIEIOBAaHUSI € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPEIJIaracMble BApUaHThI PEIICHU;

JACJIaTh BLI60p )51 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

Camoxonmpons (pegrexcus):

J1aBaTh aICKBATHYIO OLICHKY CUTYallr 1 NIPEJiarath IjiaH e€ N3MCHCHU,

OOBSACHATh NPUUYUHBI JOCTHKEHUS (HEIOCTHKEHUS) pe3ylIbTaTOB JAEATEeIbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (U3NYECKOTO
WCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHBIIMXCS CUTYallUM,
YCTaHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLCHUBATb COOTBCTCTBUEC PE3yJIbTaTa LEJIU U YCIOBUAM.

Dmoyuonanvrwlii UHMENIEKM

CTaBUTH ceOs HAa MECTO JIPYTOTo YEIOBEKa B XOJI€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYyroro.

Ilpunamue ceéa u opy2ux:



MIpU3HaBaTh CBOE MPaBO Ha OIMMOKY MpHU pelieHnr (U3MUECKUX 3a7ad WIH B YTBEPKICHHUIX
Ha HAy4YHbIE TEMBI U TAKOE K€ MPaBoO JIPYroro.

NPEIMETHBIE PE3YJIBTATHI
7 kJIacc

[TpeameTHbIE pe3yNbTaThl JOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00YUAIOMIUXCSl YMEHHUI:

WCIIOJIb30BATh MOHATHUS: (PU3NICCKUE U XUMUYCCKUE SBIICHUS; HAOIIOICHIE, SKCIICPUMEHT,
MOJIeJIh, TUTIOTE3a; CIUHUII (PU3UYECKUX BEITUYMH, aTOM, MOJIKYJa, arperaTHbIe COCTOSHUS
BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHHYeCKoe JBMKEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOMIAs CWI, AeopMalus
(ynpyrasi, miacTu4yecKkas), HeBECOMOCTb, COOOIIAOIITUECS COCY/IbI;

pasnnyath sBiIeHUs (OUPQy3us; TEIUIOBOE IBM)KEHUE YaCTHIl BELIECTBA; PaBHOMEPHOE
JIBIDKEHUE; HEPAaBHOMEPHOE JIBWKCHME; MHEPLUs; B3aUMOACHCTBUE TeN; PaBHOBECHE TBEPIBIX
TeJ ¢ 3aKPEIUIEHHONW OChbIO BpPALICHHUS; Mepeada JaBlieHUs] TBEPABIMU TeJaMM, KHUIKOCTSIMU U
ra3amu; aTMoc(epHoe AaBlICHHE; IUIaBaHUE TeN;, IMPEBpAILEHUs] MEXaHWYECKOM 3HEpruu) Io
OIMMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M HA OCHOBE OIIBITOB, ACMOHCTPHUPYIOMIUX IOaHHOC
(duznyecKoe SIBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUN B OKPYXAIOIIEM MUPE, B TOM
yucie (U3NYECKUe SIBIICHUS B MPUPOJE: MPUMEPHI JBIKCHHUS C PA3JTUYHBIMU CKOPOCTSIMH B
JKUBOH

U HEXHUBOM mpupoae; HeﬁCTBHe CUJIbl TPCHUA B MPUPOAC U TCXHHUKE; BIIUAHUC aTMOC(l)epHOl"O
JaBJICHHA Ha JKUBOI OpraHusM; IjiaBaHUe pI)I6; pbrdaru B TCJIC 4€JIOBCKA,; IMIPHU 3TOM NICPEBOANTH

MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIC CBOMCTBA/MPU3HAKU (DHU3HUECKUX
SIBIICHUI;

ONKCBHIBATh U3YyYEHHBIE CBONCTBA TeN U (PU3MUYECKUE SIBICHUS, WUCHOIb3yd (hU3NUYecKue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJla TPEHHs, AaBlieHue (TBEPAOro Tema, XKHUIKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHW4eckass paboTa, MOIIHOCTh, MJIEYO CHUJIbl, MOMEHT CHJIBI,
KOA(p(UIMEHT TOJE3HOTO JAEWCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUalIbHAs SHEprus);
IpU ONHCAHMM MPAaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEJIMYUH, HX
0003Ha4YeHHs] U eIWHUIBI (U3MUECKUX BEIWYHMH, HAXOAUTh (OPMYJIIbI, CBS3bIBAIOIINE JAHHYIO
(¢u3nUecKyro BEJIMYMHY C APYTMMHU BEIMYMHAMHU, CTPOUTH I'padUKu U3yYEHHBIX 3aBHCHMOCTEH
(bu3uUeCKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3WYECKUE SBJICHHUS M MPOLECCHI, MCIOIb3ys MpaBuia
CJIO’KEHUS CHJI (BAOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, mpaBUiIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHHYECKOU
SHEPIUU; TMpPH HTOM JaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSICHATh (PU3UYECKHE SBJICHHS, MIPOIECCHl U CBOIMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaLUH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBIABIIATH IPUUUHHO-CIICICTBECHHBIE CBSI3H,



CTPOUTHh OOBSICHEHHE W3 |1—2 JOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 W3y4EeHHBIX CBONCTBA
(bU3HYECKUX SIBICHUHN, PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTh pacy€THbIe 3a1a4l B 1—2 AeicTBUS, UCHOIb3Ys 3aKOHH (DOPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
MOJCTABIATH (PU3UUECKUE BEIWYUHBI B ()OPMYJIIBI U TPOBOIUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIEe, HEOOXOIMMBIE JIUIsl pEILICHHS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD NOJTYYeHHOU (husnye-

CKOM BEIIMYUHEIL;

pacrio3HaBaTh IpoOIEeMbl, KOTOPbIE MOKHO PELIUTh IMPU MOMOLIM (PU3MUECKUX METOMOB; B
ONKCAaHUM HCCIIEOBaHMs BBLIENIATh IPOBEpPsAEMOE IMPEAINoNIoKeHHe (TUIOoTe3y), pasziauyaTbh U
MHTEPIPETUPOBATH MOTYYEHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B XOJE ONbITA, JI€1aTh BHIBOJIbI
110 €r0 pe3yJIbTaTaMm;

MIPOBOAMTDH ONBITHI 110 HAOTIOACHUIO (PU3NYECKUX SBIICHUUN WK (PU3MUECKUX CBOWCTB TEIN:
(dopMynHpOBaTh TMPOBEPSiEMbIE MPEANOI0KEHUsA, COOMPAaTh YCTAHOBKY H3 MPEIJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OMBITa U (OPMYIUPOBATH BHIBOJIBI,

BBITIOJIHSITH TPSIMBIE M3MEPEHUSI PACCTOSHUSA, BPEMEHHU, MacChl Teila, 00bEMa, CHIIbI U
TEMIICPATYPhbI C UCIIOJb30BAHUECM aHAJIOIOBBIX U III/I(i)pOBI)IX HpI/I60pOB; 3allMChIBATh IIOKa3aHUs
npuOOPOB C YUETOM 3aJaHHOM aOCOMIOTHON MOTPEIIHOCTH U3MEPECHHI;

MIPOBOAMTH HCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BENUYMHBI OT JAPYro C
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tela OT
BPEMEHM [BMKEHHS TeJa; CHJIbI TPEHHsI CKOJBXKEHMs OT Beca Tela, KayecTBa 00paboTKu
MTOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOLIAAU CONPUKOCHOBEHUS TEII; CHIIbI
YIPYTrOoCTH OT YJUIMHEHUs MPY)KUHBI; BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH TIaBaHUs TeJl, YCIOBUI paBHOBECHUS phluara 1 OJIOKOB);

Y4aCTBOBAaTh B IIJIAHUPOBAHUHN yqe6Hor0 HCCIICI0BaHUsI, CO6I/IpaTB YCTAaHOBKY H BBbIIIOJIHATDH
HU3MCPCHUA, CIICAYA NPCAJIIOKCHHOMY IJIAHY, CI)I/IKCI/IPOBaTL PE3YyJIbTATHI HOHy‘ICHHOﬁ 3aBUCHUMOCTH

q)HSI/I‘IeCKI/IX BCJIMYMH B BHUAC MNPCATOKCHHBIX Ta6J'II/IH n l"pa(bI/IKOB, J€JIaTb BBIBOJBI IIO

pe3ysbTaTaM HCCIe10BaHus;

MMPOBOANUTHL KOCBCHHLIC N3MCPCHUA (bI/IBI/I‘-ICCKI/IX BCJIIMYMH (HJ'IOTHOCTL BC€IICCTBA XUIAKOCTHU
nu TBépI[OFO TCJIa; CHUJIa TPCHUA CKOJIBXKXCHUA; MHAaBJICHHUC BO3AYyXd, BbITAJIKHWBAIOMIAA CHIIA,
HeﬁCTBYIOIHaH Ha HOpr)KéHHOC B ) KHIKOCTH TCJIO, KOB(p(bI/ILII/ICHT MOJIE3HOT'O JCHCTBUS IPOCTBIX
MeX&HI/ISMOB), Q13 HpCI[HO)KCHHOﬁ HHCTPYKIMU: NPU BBIITOJIHCHUA H3MCpCHPII>i CO6I/IpaTB
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAYCHHUC HCKOMOM BeNH-

YUHEIL;

coOmoaTh  MpaBWja TEXHUKH O€30MacHOCTH Ipu  pabore ¢  J1abOpaTOpHBIM
o0opynoBaHueM;



———YyKa3bIBaTh NMPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phlUar, MOJABMKHBIA M HETOABWKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTb;

XapaKTeprU30BaTh NPUHIUIBI JEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Omopoil Ha wuX omnucanus (B TOM 4YHCIE: TOALIUITHUKHA, YCTPOWCTBO BOJOMPOBOAA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMEeTp), HCIONb3Ys
3HaHUS O CBOWCTBaxXx (U3MYECKUX SBICHUH M HE0oOXOoAMMble (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOAUTH TNPHUMEPHl / HAXOAWUTh HHGOPMAIMIO O MpPHUMEpax MPAKTHYECKOTO
UCTIOJIb30BaHUsl (PM3NYECKUX 3HAHWI B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpalieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJOI'MYECKOI0 IIOBEJCHHUS B OKpY Karollel cpeie;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB WHpOpManuu B ceTH HHTEpHET B COOTBETCTBUHU C
3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOLIMXCSA 3HAHUNA W IyTEM CpaBHEHMS
pa3IMYHbIX MCTOYHUKOB BBIJIENATH HH(OpMAIUIO, KOTOpas SBJISETCS MPOTHBOPEUYMBON WIIH
MOYET OBITh HEJOCTOBEPHOM;

UCIOJIb30BaTh IpPU BBINOJIHEHUN Y4YeOHBIX 3aaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3nM4ecKoro coaepXkaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaAeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHs HMHGOpMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKWE NMHUCBMEHHbIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOT0 COAEpKaHMsl, B TOM 4Hcie MyOJIMYHO JeNaTh KpaTKue
Co0OLIeHUs 0 pe3ysbTaTaX MPOEKTOB MIIM y4eOHBIX HCCIEIOBAHUMN; IPU 3TOM

IPaMOTHO HCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (U3HMKH, COINpPOBOXKIAThb
BBICTYIUICHHE IIPE3EHTALNEH;

IIpU BBINTOJIHCHUU y‘{e6HBIX IMPOCKTOB U HCCIIeJOBaHUI pacpeacisiTh 00513aHHOCTH B
Irpynmne B COOTBCTCTBHU C TIIOCTABJICHHBIMH 3aJadaMu, CJICAUTL 3a BLIINIOJHCHHUCM IIJIaHA
HeﬁCTBHﬁ, aJICKBATHO OLICHHUBATb COOCTBEHHBIH BKJIaZA B ACATCIIbHOCTD I'PYIIIIbI; BbI-

CTpanBaTh KOMMYHHUKAaTUBHOE B3aHMMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.
8 kiaacc

[TpenMeTHBIE pe3yabTaThl AOHKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0yUAIOLIUXCSl YMEHHI:

WCIIOJIB30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBIDKEHHE aTOMOB H
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTAJUITMUECKUE U aMOp(HBIC TeJla, HACHIIICHHBIN
Y HEHACBHIIICHHBII Map, BIAXHOCTh BO3/yXa; TeMIlepaTypa, BHYTPEHHSS SHEpPrus, TEIIOBOMN
JBUTATENb; JJIEMEHTAPHBIN S3JIEKTPUUECKUN 3apsif, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JIUBIEKTPUKU, TOCTOSIHHBINA 3EKTPUYECKUN TOK, MATHUTHOE TOJIE;

pa3iauuaTh  SBJICHHMsS  (TEIUIOBOE  pacllUpeHHue/c:kaTue, Terionepenaya, TEIIOBOE
aBHOBECHE, CMAauyuBaHUE, KaNWUISIPHBIC SIBICHUSA, HCIAapeHHe, KOHJEHCAIUs, IUIaBlICHUE
b b 2 b b



KpUCTa/u3anus (OTBepACBaHKe), KUIICHWE, TEIuIonepeaadya (TerIonpOBOIHOCTh, KOHBEKIIHS,
U3JIYYCHHUE); SJICKTPHU3AIMs TEJI, B3aUMOJCHCTBHE 3apsiioB, JICHCTBUS DIICKTPUYSCKOIO TOKa,
KOpOTKoe 3aMbIKaHHUC, BSaHMOHeﬁCTBHe MAarHuToB, ﬂeﬁCTBHe MAardmTHOI'O ITIOJISA Ha HpOBOI[HI/IK C
TOKOM) IO OIMCAHMIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIMX
JaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHHE U3yYCHHBIX (PU3MUYECKUX SIBICHUHA B OKPYXKAIOIIEM MHpPE, B TOM
qucie (pu3nYecKue SBJICHNUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHUE U KaMJUISIPHBIC SIBJICHUS B

IpUpOJIe, KPUCTAIUIBI B IIpUpoae, uznydenue CoiHua, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3HI,
o0pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra; SJIEKTPHUUECKHUE SBICHUS B aTMoc(depe, JIeKTpHIECTBO
JKUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMJld, Apel] MOIHCOB, poJib MATHUTHOTO MOJS AJIs
JKU3HU Ha 3emuie, MOJSPHOE CUSHUE; IPU ATOM NEPEeBOAMUTH MPAKTUYECKYIO 33/auy B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbBIE CBOWCTBA/TIPU3HAKH (PU3UUECKHX SBICHHIA;

OIMCBHIBATh W3YYCHHBIE CBOMCTBA TeN W (U3WYECKHE SIBJICHUSA, HCIONB3YS (U3UUECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yJelbHas TEIIOEMKOCTh
BEIIECTBA, YJAEJIbHAs TEIUIOTA IUIABJICHMs, YylelbHas TEIoTa HapooOpa3oBaHUs, yJelibHas
TEIUIOTa CrOpPaHUsl TOIIMBA, KO3(Q(UIMEHT MOJE3HOr0 JEeHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCHUTEJIbHAs BIIQXXHOCTh BO3JyXa, JJEKTPUUECKHH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOE
HaINpsDKEHUE, CONPOTHBIIEHUE IIPOBOJHMKA, YJCIBHOE CONPOTHUBICHHE BELIECTBA, paboTa U
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA); IPU OMMCAHUN IPABUIIBHO TPAKTOBATh (PU3NUECKUI

CMBICJI MCIIOJIb3YEMbIX BEJIWYHMH, 0003HAYeHHs M €IUHUIIBl (PU3MUECKUX BEITUYMH, HAXOAUTh
(GbopMyIibl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaUKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOICTBA Tel, (U3MUECKUE SBICHUS U TMPOLECCHI, UCIONIb3Ysl OCHOBHBIC
TIOJIOKCHU A MOJ'IeKy.]'IHpHO-KI/IHeTI/ILIeCKOI\/JI TECOpHU CTPOCHUA BECIICCTBA, IPUHIUIT CYIICPIIO3ULIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsaa, 3akoH OMa najisi yyacTka Ielu,
3akoH JDxoyms—JleHma, 3akOoH COXpaHEHHUS OJHEPIUW; IIPH OJTOM JIaBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUYECKOE BbIPAXKEHHUE;

O00BSACHATh (PU3NYECKUE MPOILIECCH U CBOMCTBA TEJ, B TOM UYHCJE U B KOHTEKCTE CUTYyallUii
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NMPUYMHHO-CICICTBEHHBIE CBA3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JIOrMYecKux IIaroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7aud B 2—3 JI€HWCTBUSA, UCHOJB3Yys 3aKOHBI U  (HOpMyIbl,
CBs3bIBAONIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHaju3a YCJIOBMS 3a/ladd 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBISABIATH HEIOCTATOK JAHHBIX JJIS PEIIeHUs 3a/lauM, BHIOMpATh 3aKOHBI U
dopmynbl, HEOOXOAUMBIE ISl €€ pelieHHs, MPOBOAUTh Pacuy€Thl M CPABHUBATH IOJIyYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JJAHHBIMH;

pacrio3HaBaTh MpPoOJIEMbI, KOTOPHIE MOXKHO PEIIUTh NMPH MOMOIIM (PU3NYECKHX METOJIOB;
UCIIONIb3Ysl OIMCAaHUE MCCIIEIOBAHMS, BBIACIATH IPOBEPSIEMOE IIPEANOIOKEHHUE, OLICHUBATh
IIPaBUIILHOCTB IOPSIKA IPOBEIACHUS UCCIICIOBAHMS, 1€]1aTh BEIBOBL;



MIPOBOAMTD OMBITHI MO0 HAOTIOJAEHHUIO (DPU3HUECKUX SBICHUHN WM (U3NUECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIABJICHUS BO3[AyXa OT €ro oO0bEMa, TeMIeparyphl,
CKOPOCTH TIpOLIECCa OCTBIBAHUS/HATPEBaHUS TMPH HU3IYYCHHH OT LBETa H3Iy4aromei/
NOIJIOUIAIOIIEH IOBEPXHOCTH; CKOPOCTh MCHApEHUsi BOJbI OT TEMIIEPATYpbl KHUJIKOCTU U
wiomaad €€ IMOBEPXHOCTH; 3JIEKTPU3aLMs TeJl U B3aUMOJCHCTBUE IIEKTPUUYECKUX 3apsi/iOB;
B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIM3allUsl MarHUTHBIX IIOJIEH IOCTOSIHHBIX
MarHuTOB; JIEUCTBUS MAarHUTHOIO IIOJISI Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHUTA,
CBOMCTBA  JJEKTPOJBUTATENSl  MOCTOSHHOTO  TOKa):  (OpMyIHpOBaThb  MPOBEPSIEMbIE
MPEIIOJIOKEHNS, COOMpPaTh YCTAaHOBKY U3 MPEIIONKEHHOrO0 OOOpYIOBaHUS; OIMUCHIBATH XOJ
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

BBITIOJHATH MPSMbIE U3MEPEHHS TEMIIEPATYPhl, OTHOCUTEIBHON BIIaXKHOCTU BO3/1YXa, CHIIBI
TOKa, HANpsOKEHUS C HCIOJIb30BAHUEM aHAJOrOBBIX MPUOOPOB U JATYUKOB (PUIUYECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

NIPOBOJUTh MCCJIEJOBAHUE 3aBUCUMOCTH OIHON (DU3NYECKON BEJIMYMHBI OT APYrod ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHCHUMOCTb CONPOTHUBJIEHMSI IMPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAU IONEPEYHOr0 CEUEHUs U yJIEIbHOTO CONPOTUBIICHMS BEIIECTBA MTPOBOIHUKA;
CWJIBI TOKa, MJYILEro uepe3 IPOBOJAHMK, OT HANpPSDKEHUS Ha IPOBOJHUKE; HCCIEIOBaHHUE
[IOCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IIJIAHUPOBATh
UCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs NPEI0KEHHOMY IUIaHY,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpaduKOB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

MMPOBOAUTL KOCBCHHBIC UH3MCPCHUSA CI)I/I3I/III€‘CKI/IX BCIIMYHH (yﬂeanaﬂ TEINIOEMKOCTh
BCIICCTBA, COIPOTUBJIICHUC [MIPOBOAHUKA, pa60Ta U MOIOHOCTH 3JJICKTPUYCCKOI'O TOKa)I
IJIaHUPOBATb HU3MCPCHMU, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ
HWHCTPYKIHWHU, U BBIYUCIIATH 3HAUCHUC BEJIMYNUHBI;

coONIIO/IaTh ~ MpaBWJa TEXHUKH OE30MacHOCTH TpH  paboTe ¢  J1abopaTOpHBIM
o0opynoBaHuEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS N3YYEHHBIX PUOOPOB M TEXHHUUECKUX YCTPOUCTB C
OMOpol Ha MX ONMCAHMA (B TOM YHUCIE: CHCTEMa OTOIIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTelbHBIE 3JIEKTPONPHOOPHI (TPUMEPHI), IIEKTPUUYECKUE MPEAOXPAHUTEINN;
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIONb3ysd 3HAHUS O CBOMCTBAx
buznyecKuXx SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTENIbHbIE TPUOOPHI IO CXEMaM U
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOPaHHUs, IEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lenel ¢ MOCIeN0BAaTEeNIbHBIM U NapauICIbHBIM COCIUHEHUEM DJIEMEHTOB, pa3inyas yCIOBHBIC
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIEeTIEH;

MIPUBOAUTH MTPUMEPHI/HAXOAUTH HH(POPMAITHIO O TIPUMEPAX MPAKTHIECKOTO HUCIIOIh30BaHUS
($U3UYECKUX 3HAHUU B TIOBCETHEBHON



KU3HH I oOecriedeHus Oe30MacHOCTH TpU oOpalieHuu ¢ MpUOOpaMU W TEXHHYECCKUMH
YCTPOMCTBAMH, COXPAHCHHUS 30POBBS M COOJIOACHHS HOPM JKOJOTUYECKOTO TOBEACHUS B
OKpYXKaroIlEeH Cpese;

OCYILECTBIISATh TOUCK HH(pOpManuu (PU3UYECKOTO cojepkaHus B ceTH VHTepHeTr, Ha
OCHOBE HMEIOIIMXCS 3HAHUM M IYTEM CPAaBHEHUS JOIOJHUTEIIBHBIX HCTOYHMKOB BBIIEIATH
UHPOPMALINIO, KOTOPast SBJISAETCS MPOTUBOPEUNBOM MM MOXKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh TPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(¢u3nuUecKoro coaepkKaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaJeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE THCbMEHHBIE W KpaTKWE YCTHBIE COOOIIEHUs, 0000ImIas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PH3MUECKOTO COAEP’KaHUs, B TOM YUCIIE MyOJINIHO
NPECTaBIATh PE3yIbTAThI IPOSKTHON HITM HCCIIEIOBATEIBCKOM 1A TEIIbHOCTH;

Opd 3TOM TIPAaMOTHO HCIOJb30BaTh M3YUCHHBIH IOHATHHHBIA ammapaT Kypca (GHU3UKH,
COINIPOBOKAATh BBICTYIIJICHUE IIPE3CHTALUEH;

[IPY  BBIOJHEHUM YYE€OHBIX IIPOEKTOB M HCCIENOBaHUM (QU3NYECKHMX IPOLECCOB
pacmpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 33Ja4aMH, CIEAUTH 32
BBIMIOJTHEHUEM IUIaHA JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIQJI B JEATEIBHOCTh T'PYIIIBI; BBICTPAaUBATh KOMMYHMKAaTHBHOE B3aWMOJCHCTBUE, MPOSIBIAA
TOTOBHOCTb pa3pelath KOH(YIUKTHI.

9 kJaacc

[TpenMeTHBIE pe3yabTaThl AOHKHBI OTPakaTh CHPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

WCIIOJIb30BAaTh  IMOHATUA: CUCTEMa OTCU€ra, MaTepualbHas TOYKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXAaHWYECKOTo IBMXKEHMs, Adopmauus (ymnpyras, IUlacTUYecKas), TPEHUE,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KH; LIEHTP TAKECTHU; aOCOIIOTHO
TBEP/0OE TENO, HEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JE€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIEKTPBI UCITYCKAHUs U MOTJIOIIEHU; anbda-, 6eta- u
raMMma-u3JIy4eHHtsi, U30TOIIbI, SIACPHAst DJHEPIeTUKA;

paznuyaTh SABJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE JIBHXCHHE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TAaJCHHE Tel, pPaBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBHUE TeJl, PEaKTUBHOE IBIKEHHE, Koeba-

TeJIbHOE JABM)KEHUE (3aTyXalOLINe U BHIHYXKJACHHbIE KOJIeOaHMs ), PE30HAHC, BOJTHOBOE ABUKEHUE,
OTPaXEHUE 3BYyKa, DJICKTPOMAarHuTHas HHIYKLUsA, MOPAMOJIMHENHOE paciupoCTpaHEHUe,
OTpa’kKeHHE U TPEIOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTPa)KCHUE CBETa, pa3jokKeHue 0eraoro
CBETa B CIEKTP M CIIOKEHUE CIEKTPAJbHBIX LIBETOB, €CTECTBEHHAs paJUOAKTUBHOCTD,
BO3HHUKHOBEHNUE JIMHEWYATOr0 CIIEKTPa U3JIy4YEHNUsI) IO ONMCAHUIO UX XapaKTEpPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpPY’KaolleM MHUpeE (B TOM
yriciie (U3MYECKUE SBICHUS B MPHUPOJEC: MPWIMBBI U OTIUBBI, MBUXKEeHHE MiaHeT COHEYHON
CHUCTEMBbI, PEAKTUBHOE JBH)XCHUE >UBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI, ILYHAMHU, 3XO0, I[BETa TeJl, ONTHUYECKHE SIBJICHUS B
npupoje, OHONIOTHMYecKOoe JEHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUI; €CTeCTBEHHBIM paJMOAKTUBHBIM (OH, KOCMUYECKHE JIy4d, paJAHMOAKTHBHOE
U3ITy4YeHUE MPUPOJHBIX MHUHEPAJIOB; NEHCTBUE PAJMOAKTUBHBIX HW3JIyUEHUH Ha OpraHu3M
YeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO, BBIICISTh CYIIECTBEHHbIE
CBOICTBa/MpU3HAKY (PU3NYECKUX SBIICHUM;

OIMMCBIBATh H3YUCHHBIC CBOMCTBA TE€I H (1)1/131/1%010/16 SABJICHUS, HCIIOJIB3YA (1)I/I3I/ILICCKI/IC
BCIIMYHHBI (cpez[Hsm U MIHOBCHHAA CKOPOCTH TEJia IIPU HCPABHOMEPHOM ABUKCHUH, YCKOPCHHUC,
MNepeMCeUICHUC, IIyTb, YIJIOBAd CKOPOCTb, CHUJIa TpPCHUA, CHJIA YHPYTOCTH, CHJIA TAXKCECTH,
YCKOPCHUC CBO6OI[HOFO maacHuA, BEC TEja, UMITYJIbLC TCJIa, MMITYJIbLC CHJIbI, MCXAaHWYCCKasd
pa60Ta U MOIIHOCTb, NOTCHHOHAJIbHAA SJHCPrusa TCJjia, IMOAHATOrO Had IMOBCPXHOCTHBIO 3CEMIIH,
MoTeHUMalIbHass SHCPrud CXKaTOH IPYXUHBI, KUHCTUYCCKAsA DSHCPIrudA, IOJIHAA MCEXAHHU4YCCKasd
SHEpruid, MNEpruog M YacToTa KOJIG6aHI/II\/JI, AJIMHa BOJIHBI, 'POMKOCTbL 3BYKa M BBICOTa TOHA,
CKOpPOCThb CBCT4, II0OKA3aTCJIb IIPCIOMIICHUA CpeI[BI); IIpyu OIIMCAaHUHN IIPABHIIBHO TPAKTOBATbH
q)HSH‘leCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJIMYUH, 0003HaYEHHS U CAMHHNIIbI (I)I/I3I/I‘IGCKI/IX BCJINYHH,
HaxoauTb q)OpMy.TILI, CBA3BIBAOIIUC NAHHYIO Q)HSHHCCKYIO BCJIMYHUHY C APYrMMHU BCIIMYMHAMU,
CTPOUTDH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBUCUMOCTEH (I)I/ISI/I‘{CCKI/IX BCINYHH,

XapaKkTepu30BaTh CBOWCTBA Tel, (pU3MUYECKUe SBICHUS M TNPOLECCHl, UCHOJb3Yys 3aKOH
COXpPAHEHHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUs, NMPUHLUI CYINEPIIO3ULUN CUJI, IIPUHLUII
orHocutenbHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHUS UMIIYJIbCA, 3aKOHBI
OTPaKEHHUs W IPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUs 3apsA0BOIO M MAacCOBOTO YHUCEN IpU
AJIEPHBIX PEaKLUAX; IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alHUCBIBATH €0
MaTEMaTU4YeCKOEe BBIPAXKECHUE;

OOBSICHATH (PU3UYECKHE TIPOLIECCH M CBOWCTBA TEJ, B TOM YHCIIEC M B KOHTEKCTE CHUTYAIlHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPHUUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOHTH
00BsiICHEHNE U3 2—3 JIOTUYECKUX 1IAar0B C OMOPOil Ha 2—3 W3Y4YEHHBIX

CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacuéTHbIE 3a1auu (ONUparoLIvecs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3a/1a4i
3aMHChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEIOCTAIOIIME MM M30BITOUHBIE JAaHHBIE, BHIOUPAThH
3aKOHBI W (QOpPMYJbl, HEOOXOMUMBbIE Ul PEIICHUs, MPOBOAUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTh MOJIYYEHHOTO 3HaYEHUS (PU3NYECKON BETMUYHHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3UYECKHX METOOB;
WCTIOJNIb3Ysl ONMHCAHUE WCCIENOBAHMS, BBIICISATh MPOBEPSIEMOE MPEAMNOJIIOKEHHE, OLECHUBATH
MIPAaBWIBHOCTb IIOpSAJKA NPOBEIACHUS MCCICAOBAaHUs, J€JIaThb BBIBOJbI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOICHUH U OIBITOB;

MIPOBOAMTD OMBITHI MO0 HAOTIOJEHHUIO (DPU3HUECKUX SBICHUHN WM (U3NUECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpPAaHEHHUs SHEPruH; 3aBHUCHUMOCTh IEpHUoja



KOJIeOaHNH NPYKUHHOT'O MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU IPYKUHBI U HE3aBUCUMOCTh OT
AMIUTMTYIBI MaJIbIX KOJeOaHU; MPSIMOIMHEHHOE PAacIIpOCTPAHEHHUE CBETA, pas3lioKeHHE OeNoro
CBETa B CIEKTP; U3yYCHHE CBOMCTB M300pa)KECHHUS B INIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMera B coouparolei JInH3e; HaOIroieH!e CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITy4YCHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000PyAOBaHUS; OMUCHIBATH X0
OIBITA U €r0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

MIPOBOAMTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHHM, OTIPEICIIsIs CPETHEE 3HAUCHUE
HU3MepsieMoi BeIW4HHBI (POKYCHOE pacCTOsSIHUE COOMparoiiel JIMH3bI); 00OCHOBBIBATH BBHIOOD
croco0a U3MEPEeHHsI/M3MEPUTEITLHOTO TPHOOpa;

MMPOBOAUTL HCCICAOBAHNC 3aBHCUMOCTECH (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH C HUCIIOJIB30BAHUCM
IIPAMBIX I/I3MepeHI/Iﬁ (3aBI/ICI/IMOCTB IIyTH OT BpPECMCHU IMPU PABHOYCKOPCHHOM JIBUKCHHUU 0e3
Ha4aJbHOU CKOPOCTH; IICpHOIa KoJIEOAHMM MaTEeMaTUYECKOr0 MAasATHHKA OT JJINHBI HWTH,
3aBUCUMOCTH YTJIa OTPAKCHUS CBCTA OT yIJla IMaACHUA U yIJla IIPCIIOMIICHUSA OT YTJIa HaI[CHI/IH)Z
IJIAHUPOBATb HMCCICAOBAHUC, CAMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, (1)I/IKCI/IpOB8.TB PE3YIbTATHL
HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'~I€CKI/IX BCJIIMYHMH B BHJC Ta6JII/ILI u Fpa(i)I/IKOB, J€J1aTb BBIBOJbI
I10 pe3yjibTaTaM UCCJICIOBAHUA,

MIPOBOJAUTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIUYUH (CPEIHSIsE CKOPOCTh U YCKOPEHHE
TeJa MpU PaBHOYCKOPEHHOM JIBIJKEHHUH, YCKOPEHHE CBOOOIHOTO MaJCHHS, )KECTKOCTD MPY>KUHBI,

KO3(QUIHUEHT TpeHHUsl CKOJIbXEHMs, MEXaHHW4yeckas paboTa M MOIIHOCTh, 4acTOTa M MEpPUOJ
KoJIeOAaHUH MaTeMaTHYeCcKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKass cujla coOuparoieit
JIMH3bI, PAJUOAKTUBHBIA (POH): IUIAHMPOBATh H3MEPEHUs; COOUpPATh SKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS NPEUI0KEHHON NHCTPYKIIMH; BEIYUCIIATh 3HAYEHUE
BEJIMYMHBl M AHAJU3UPOBATh IIOJYyYEHHBIE DPE3YJIbTaThl C YYETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHHUI;

coOnrofarh MpaBuila TEXHUKH Oe30macHOCTM Npu  paboTe ¢ JabOpaTopHBIM
000pyI0BaHUEM;

———pa3nuyaTh OCHOBHBIC MPU3HAKK M3YUYCHHBIX (DU3WYECKUX MOJIEJeil: MaTepuaabHas TouKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAS JINH3A, TUTAHETapHAas MOJIETh
aToma, HyKJIOHHAs MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh NMPUHIUIBI 1EHCTBUS U3yUYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopol Ha WX ONUCAaHUS (B TOM YHCJE: CHOUAOMETp, NATUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, pakKeTa, 5XO0JIOT, OYKH, MEepHUCKol, (oToanmapar, ONTHYECKHE CBETOBOJBDI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), MCNONb3ys 3HAHHUA O CBOWMCTBAX (PU3MUECKHUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMBI U CXEMATHUYHBIC PUCYHKH H3YYCHHBIX TCXHHUYCCKUX YCTpOI\/'ICTB,
U3MEPUTENIbHBIX TPHOOPOB W  TEXHOJOTMYECKUX TMPOIECCOB TIPH PEIICHWH y4eOHO-
NPAaKTUYCCKHUX 33]1a4; ONTHYCCKUE CXEMBI ISl TIOCTPOCHUS M300paKCHUH B TNIOCKOM 3epKajie U
coOuparoIiei JTHH3E;

MIPUBOUTH MTPUMEPBI/HAXOIUTh HH()OPMAIIHIO O PUMEPAX MPAKTUIECKOTO HCIIOIb30BAHHUS
(bu3MYECKUX 3HAHUH B MIOBCEAHEBHOW XKU3HU A1 00ecreueHnst 0€30MacHOCTH MpU 0OpaIeHIH ¢



npubopaMi U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKaIOIIEH Cpee;

OCYIIECTBIISATh MOUCK HH(popmanuu ¢uznyueckoro coiepxkanuss B cetu HuHTepHer,
CaMOCTOSITENILHO  (OpMYJIHpYsT  TMOWCKOBBIM  3ampoc, HAXOAWTh IYyTH  OMpEACIICHUs
JIOCTOBEPHOCTH TMMOTYYCHHON MH(OPMAIH HA OCHOBE MMEIOIIUXCS 3HAHWHA U JIOTOJHUTEIBHBIX
HMCTOYHHUKOB;

MCIIOJIb30BaTh TPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(¢u3nUecKoro coaepkKaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTh VIHTepHeT; BIAAeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMK U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO31aBaTb COOCTBEHHBIC ITHMChbMEHHEIC U YCTHBIC COO6HI€HI/I$I Ha OCHOBC I/IH(l)OpMaIII/II/I us3
HCCKOJBKHX HNCTOYHUKOB (1)I/I3I/IHGCKOFO COACpIKaHuA, Hy6JII/I'-IHO MNpEACTABIATE PEC3YJIbTAThI
HpOGKTHOI;'I U HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH, IIPpU O3TOM TI'PaMOTHO HCIIOJIb30BAaTh
I/I3y‘lCHHbII71 MOHSATUHHBIN arrapar u3ydyacMoro paszaeiia (1)H3PIKI/I " COIIPOBOKAATH BBICTYIIJICHUC
HpeBeHTaHHCﬁ C y‘IéTOM 0COOEHHOCTEN ayaAuTOpUN CBECPCTHUKOB.

MexanuuecKkue siBJIeHUS

HpeI[MeTHBIMI/I pe3yjibTaTaMU OCBOCHHUA TEMbI ABJISIFOTCS:

— TIOHUMaHUE W CIOCOOHOCTh OOBICHATH (PU3WYECKHE SBICHUS: MEXaHUYECKOe
JIBUKEHHE, PAaBHOMEPHOE W HEPAaBHOMEPHOE [IBM)KEHHME, WMHEpLHUs, BCEMHPHOE TATOTEHHE,
paBHOBecHE TeJ, PeBpaIleHHe OJHOTO BUAA MEXaHHYECKOW SHEpPTruH B APYroil, arMochepHoe
JaBJIEHUE, NIaBJICHUE >KUAKOCTEH, ra30B M TBEPAbIX TeJl, IUIABaHUE TEJ, BO3/yXOIUJIaBaHUE,
pacmojoKeHHe YpPOBHS KUAKOCTH B COOOIIAIOIIMXCS COCYAaX, CYIIECTBOBaHHE BO3IYIITHON
000109k 3eMJIH, CITIOCOOBI YMEHBIIICHUS U YBEIHMYCHUS JaBICHUS,

— TIOHMMaHHE M CIIOCOOHOCTb ONMCHIBATH M OOBACHATH (DU3UYECKHE SIBJICHUS:
IOCTyNaTeNbHOE JBIKEHHE, CMEHa JHA M HOuM Ha 3emje, CBOOOJHOE TNaJeHHe Tell,
HEBECOMOCTbh, JIBUKEHHE TI0 OKPYKHOCTH C IOCTOSHHOM IO MOJYJK CKOPOCTBIO, KOJIEOaHUs
MaTeMaTUYeCKOro W TMPYKUHHOTO MAasTHUKOB, pPE30HAHC (B TOM UHCIE 3BYKOBOI),
MEXaHWYECKHE BOJIHBI, [UIMHA BOJIHBI, OTPAXKEHUE 3BYKA, 9XO;

— 3HaHWEe M CIOCOOHOCTH J1aBaTh OMNPEEIICHUS/ONUCaHUS (U3NYECKUX TOHSATHI:
OTHOCUTCIIBHOCTb JIBMIKCHHUSA, TICPBaAd KOCMHYECKasd CKOPOCTb, PCAKTUBHOC OBHIKCHUC,
¢Gu3nueckux Mojeneil: MmarepuaibHas TOYKa, CHCTeMa OTCYeTa; (PU3MUYECKUX BEIMYUH:
nepeMeleHle, CKOPOCTh PABHOMEPHOI'O MPSIMOJIMHEHHOrO JBM)KEHUS, MTHOBEHHAsI CKOPOCTh U
YCKOpEHHE  IpU  PAaBHOYCKOPEHHOM  MNPSMOJIMHEHHOM  JABW)KEHHH,  CKOPOCTb U
LEHTPOCTPEMUTENBHOE  YCKOPEHUE IIpU PABHOMEPHOM JABM)KEHHHM Tela IO OKPYKHOCTH,
HAMITYJIBC;



— YMEHHE U3MEPATh. CKOPOCTb, MIHOBEHHYIO CKOPOCTb M YCKOPEHHE IIpU
PaBHOYCKOPEHHOM INPAMOJIMHEHHOM JBHUXKEHUHU, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE IIpU
PaBHOMEPHOM [BUKEHUHU 110 OKPYKHOCTH, MaccCy, CUILy, BEC, CHIly TPEHHUS CKOJIbKECHHUS, CUILY
TPEeHUsl KaueHusi, 00beM, IUIOTHOCTh Tella, PAaBHOACHCTBYIOLIYIO CHIJI, IEHCTBYIOIIMX Ha TEJO,
MEXaHUYECKYI0 paboTy, MOIIHOCTb, IJIE40 CHIIbI, MOMEHT cuibl, KIIJ], moTreHumanbHyro u
KUHETHUYECKYI0 SHEpruio, arMoc(epHoe AaBieHHE, JaBJICHUE J>XUAKOCTH HAa JHO U CTEHKH
cocyza, cuiry Apxumena;

— BIAJICHHE OKCIEPUMEHTaJbHBIMU METOJAMH  HCCIEAOBAaHUS 3aBHUCUMOCTH:
MPONJICHHOTO MYTHU OT BPEMEHH, YIJIMHEHUS MPYKUHBI OT MPHUJIOKEHHOM CHUJIbI, CHIIBI TSDKECTH
Telda OT €ro MaccChl, CHJIBI TPEHUSI CKOJIKEHHUS OT IUIOIIATU CONPHUKOCHOBEHUS TeNl U CHIIBI,
MNPWKUMAIOIIEH Telo K MOBEPXHOCTU (HOPMAaJbHOTO JABJICHHMs), CHIbl Apxumena oT odObema
BBITECHEHHOI TEJIOM BOJIbl, YCIOBUH IJIaBaHUS Tela B KUAKOCTU OT JIEHCTBUS CUJIbI TSDKECTHU
U CUIBl ApXHWMeaa, 3aBUCHMOCTH TEPHOJIa U YaCTOThl KOJEOAHWI MasTHHKA OT JJIMHBI €ro

HUTH;

— BJIAACHUC OJBKCICPUMCHTAJIbHBIMU MCETOJAaMH HCCICAOBAHUA IIPpU OHNPCACICHUU
COOTHOLICHUS CUJI M TIJICY, JIs1 paBHOBECHUA pbIdara,

— IIOHMMaHHME CMBICIa OCHOBHBIX (PM3MUECKUX 3aKOHOB: 3aKOHbl HbIOTOHA, 3aKOH
BCEMHUPHOTI'O TATOTEHUS, 3aKOH [ 'yKa, 3aKOH COXpaHEHHMs UMITYJIbCA, 3aKOH COXPAaHECHMs YHEPTUH,
3akoH Ilackais, 3aKkoH ApxnMena 1 yMeHHUE IPUMEHSTh UX Ha IIPaKTHKE;

— BJIaJIEHUE CIIOCO0aMH BBHITIOTHEHHS PAacueTOB MPH HAXOXKJIEHUHU: CKOPOCTH (CpenHei
CKOPOCTH), ITyTH, BPEMEHH, CUJIbI TSYKECTH, BEca Teja, MJIOTHOCTU Tejla, 00beMa, MacChl, CHIIbI
YOPYTrOCTH, PaBHOACHCTBYIONIEH CHJI, JCHCTBYIOIIMX Ha TeNO, MEXaHWYeCKOoW paboThl,
MOIIHOCTH, YCJIOBHSI PAaBHOBECHS CWJ Ha pbiyare, MoMeHta cuibl, KIIJ[, kxuHeTHUeckoil u
MOTEHIIMAIBHON SHEPrUM, NABJICHUSA, JABJICHUS >KUIKOCTH HA JHO M CTEHKH COCYJa, CHIIbI
Apxumena B COOTBETCTBUM C MOCTaBJIEHHOM 3a/ladeil Ha OCHOBAHMM MCIIOJIb30BAHMS 3aKOHOB
bu3uKy;

— YMCHHUC HAXOJUTH CBA3b MCKIY (1)I/ISI/I‘I€CKI/IMI/I BEIIMYMHAMHM. CHJION TSKECTU H
maccoit TCJIa, CKOPOCTU CO BpEMCHEM U MMYTEM, INIOTHOCTHU TEJIa C €O Maccou u 06’BCMOM, cuioi
TAXKCCTH U BECOM TCJIa,

— yMEHHeE MepeBOIUTh pU3NYECKUE BEINYNHBI U3 HecucTeMHbIX B CU 1 Hao0opoT;

— IIOHUMaHHuEC MNPHUHOUIIOB )I@flCTBI/ISI JUHAMOMCTpa, BC€COB, BCTPCYAIOMIUXCA B
MOBCETHEBHON JKW3HHW, pbluara, OJOKa, HAKJIOHHOW TIUIOCKOCTH, OapoMmeTpa-aHepouaa,
MaHOMETpa, TMOPIIHEBOIO  JKUJIKOCTHOIO Hacoca, THUIPaBIMYECKOro Ipecca U CrocoOoB
obecrnieueHns 0€30MacHOCTH MPU UX UCIOJIB30BAHUY;

— yMEHHUE NPUBOJUTH NPUMEPHl TEXHUYECKHX YCTPOWCTB M >KMBBIX OpPraHU3MOB, B
OCHOBE IEPEMEIICHUS KOTOPBIX JIEKUT MPUHLMUII PEAKTUBHOIO IBHKCHHUs, 3HAHUE U yMEHUE
OOBSICHATH YCTPOMCTBO U JACHCTBUE KOCMUYECKUX PAKET-HOCUTEIIECH;

— YyMEHHE WCIIOJIb30BAaTh IOJIyYEHHbIE 3HAHHUA B IOBCEJIHEBHOM JKU3HHU (OBIT,
IKOJIOTHSI, OXpaHa OKPYXKaIOLIeH Cpeibl).



TenJioBble ABJICHUSA

HPGHMGTHBIMI/I pe3yjibTaTaMU OCBOCHHA TCMbI ABJIAKOTCA:

— MOHUMAaHHE U CIIOCOOHOCTh OOBSACHATH (hu3muecKue sBIeHUS: Tudy3us, Oobias
C)KMMAaeMOCTh Ta30B, MaJias CKMMACMOCTh JKHJIKOCTEH M TBEPABIX TEJ, KOHBEKIIHS, U3TyICHHE,
TEIUIONPOBOAHOCTh, M3MEHCHHE BHYTPEHHEH SHEpPruu Tella B pe3ysbTare TeIuionepeaadd Win
paboThl BHEIIHMX CHWJI, UcmapeHue (KOHIEHCaIus) M IUIaBlieHHE (OTBEpACBaHWE) BEIIECTBA,
OXJTXKJICHUE KUJKOCTH IIPH UCTIAPSHUH, KUTICHUE, BBITIAJICHUE POCHL;

— BJIAACHUC OJBKCICPUMCHTAJIbHBIMU MCETOJAMH HCCICAOBAHHA IPpU ONPCACICHUU
pasMEpPoOB MAJIbIX TCJI, 3aBUCUMOCTHU OTHOCHUTEJIBbHOM BIAXKHOCTH BO31yXa OT AAaBJICHUSA BOOSIHOTO
napa, coACprKalierocsa B BO3AyXe Ipu JJaHHOU TEMIICPATYpPE; AABJIICHUS HACBIIICHHOI'O BOAAHOI'O
mapa; onpcaciCHuAa y,HCJILHOﬁ TCIITIOCMKOCTH BCIICCTBA,

— INOHHUMAaHHUC IIPHYHH 6pOYHOBCKOFO JBHXKXCHHA, CMaYMBaHUA WM HCCMAa4YHWBaHUA TCII,
pa3indua B MOJICKYJIIPDHOM CTPOCHHUU TBECPALIX TCII, JKUJIKOCTEN U ra3oB,

— IIOHUMAHHUC IMPUHIUIIOB I[GflCTBI/I?I KOHACHCAIWMOHHOI'0O XU BOJIOCHOI'O TMI'PpOMCTPOB,
MCUXPOMETpPA, ABUTATCIIAA BHYTPCHHETO CrOpaHus, HaPOBOﬁ Typ6I/IHBI U CIIOCO0OB 0OCCIICUCHHS
0e30ImacHOCTH IIPpU UX UCTIOJIb30BAHUU,

— YMEHHE H3MEPSATh: TEMIEPATypy, KOJIWYECTBO TEIUIOTHI, YACIBbHYIO TEINIOEMKOCTh
BEILECTBA, YACIbHYIO TEILIOTY IIJIaBJICHUS BELECTBA, BIIAYXHOCTh BO3yXa;

— INOHUMAaHHEC CMBICJIa 3aKOHA COXPAHCHUA U NPCBpaAlICHUSA SHCPIrU B MEXaHNUYCCKUX
U TCIUIOBBIX IIPOHECCaX U YMCHUC TPUMCHSITH €TI0 HAa ITPAKTUKE,

— OBJIAJICHUC crmoco0aMy  BBIIOJHEHUS pacucToB A HAXOXKIACHUA! YI[GJ'[BHOI\/JI
TCIINIOEMKOCTH, KOJIMYECTBA TCIIJIOTHI, H€06XOI[I/IMOFO JJI1 Harp€BaHusd TEJIa UKW BBIACIIACMOI O
UM IpHU OXJIAKIACHUH, YHCHLHOﬁ TCIJIOTHI CrOpaHud TOIIMBA, YILCHLHOﬁ TCIIJIOTHI ITIJIaBJICHMA,
BJIA)KHOCTHU BO31yXa, yI[CJ'IBHOI\/'I TCIIJIOThI Hap006pa3OBaHI/I}I 1 KOHJACHCaINH, KHI[ TCIIJIIOBOTO
JABUTaTCIIA,

— YMCHHC TIOJIb30BATLCA CH u MNEpCBOJAUTL CAUHHUILIBI HU3MCPCHUA (1)H3H‘-ICCKI/IX
BCJIMYHMH B KPATHBIC U JOJILHBIC CIUHUIIBI;

— YyMEHHE WCII0JIb30BAaTh IIOJIyU€HHbIE 3HAHHUS B IIOBCEAHEBHOM >KU3HHU (OBIT,
DKOJIOTHS, OXpaHa OKPYXKAIOLIEH Cpebl).

BHCKTPOMaFHI/ITHbIe ABJICHUA

Hpe[[MeTHI:IMI/I pe3yjibTaTaMU OCBOCHHS TCMbI ABJIAKOTCA:



— TIOHMMaHHUE W CIOCOOHOCTh OOBSCHATH (PU3WYCCKUE SBICHUS: SJEKTPU3AIMS TeE,
HarpeBaHUE IMPOBOJHUKOB JJICKTPUYCCKUM TOKOM, OJIIEKTPUYECKHH TOK B MeETaJlIax,
DJIGKTPUYECKUE SIBJICHUS C TO3UIUUA CTPOCHHS aTOMa, JCUCTBUS JJIEKTPUYECKOTO TOKa,
HaAMaromd4cHHOCTB KE€JI€3a U CTaJIu, B3aHMOHeﬁCTBHC MAarHuToB, BBaHMOﬂeﬁCTBHe HpOBOI[HI/IKa C
TOKOM H MaFHHTHOﬁ CTpeJIKI/I, ﬂeﬁCTBHe MAromuTHOI'O IIOJIiI Ha HpOBO[[HI/IK C TOKOM,
NPSIMOJIMHEHHOE paclpoCTpaHEHHWE CBeTa, oOpa3oBaHME TEHH M IOJYTCHH, OTPaKCHHUE U
IPEJIOMJICHUE CBETA;

— ITIOHUMaHHEC u CIIOCOOHOCTH OIINChIBATb n 00BACHATH (bHSH‘IeCKI/Ie
HBJ'IeHI/Iﬂ/HpOI_IeCCBIZ OJICKTpOMariuTHasd HWHAYKIOUA, CaMOMHAYKLOHWA, IIPCIOMIICHHUEC CBETA,
AUCIIEPCHA CBETA, IOIJIOIMICHUEC M UCITYCKAaHHME CBETAa aTOMaMM, BO3HHKHOBCHHUC JIMHENYaThIX
CIICKTPOB UCITYCKaHH U IMOTJIOMICHUA,

— 3HaHUE M CHOCOOHOCTh JaBaTh OIpPENEJICHUS/ONUCAaHUsS (PU3MUYECKUX IOHATHIM:
MarHuTHOE M0JI€, JJMHUM MarHUTHOW MHAYKIUH, OJTHOPOJHOE U HEOJHOPOIHOE MarHUTHOE I10JIE,
MarHUTHBIH ~ TIOTOK, TEPEMEHHBIH  JIEKTPUYECKUH  TOK, 3JIEKTPOMarHuTHOE  IOJe,
AJIEKTPOMAarHUTHBIE BOJIHBI, 3JIEKTPOMAarHUTHBIE KOJEOAHUs, pPagUOCBsI3b, BHUJMMBIN CBET;
(¢u3NYECKUX BEIMYMH: MarHUTHAs MHIYKLUS, HHAYKTUBHOCTh, MIEPHOJ], 4aCTOTa M aMIUIMTYAA
AJIEKTPOMArHUTHBIX KOJIEOaHUM, TOKA3aTeIN IPEIOMIICHUS CBETA;

— 3HaHWe (OPMYIHMPOBOK, MOHMMAHHE CMBICIAa M YMEHHE MPHMEHATh 3aKOH
IIPEJIOMJIEHUS CBETA U ITPaBUIIO JIeHIIa, KBAaHTOBBIX ITOCTYJIAaTOB bopa;

— MOHUMAaHHE CMBICIIa OCHOBHBIX (DM3MUYECKUX 3aKOHOB U YMEHHE MPUMEHITh UX Ha
IIPAKTHKE: 3aKOH COXPaHEHMsI dJIEKTPUUYECKOTo 3apsijia, 3akoH OMa ajis ydacTKa Lenu, 3aKOH
Jxoyns— JleHna, 3aK0H OTpa)keHUsI CBETA, 3aKOH MPEJIOMJICHUS CBETA, 3aKOH MPSIMOJIMHENHOTO
pacnpoCcTpaHEHUs CBETa;

— YMCHHC H3MCPATH: CHUIIY OJCKTPUUCCKOIO TOKA, OJBJICKTPUUYCCKOC HAIPSIKCHUC,
NEKTPUUCCKHUIA 3apsij], dJIEKTPHUECKOE COMPOTHBICHUE, (OKYCHOE DPACCTOSIHHE COOMparolneit
JIMH3BI, OIITUYCCKYIO CHITY JIMH3bI,

— BJIAACHUC OJOKCICPUMCHTAJIBHBIMH METOJAMH HCCIICAOBAHUA 3aBUCUMOCTU: CHIIbL
TOKa Ha YYaCTKC HEIH OT OJJICKTPUUCCKOIO HAaIPsKCHHA, JJICKTPUUYCCKOro COIMPOTHUBIICHUSA
IMPOBOAHMKAa OT €ro MJJIWHBI, INIOMAAW IHOICPEHYHOI0 CCUYCHHUA W MaTrcpuaia, 3aBUCHUMOCTH
Mar"duTHOI'O )IeI\/'ICTBI/ISI KaTylIKK1 OT CHUJIbI TOKa B IICIIH, I/1306pa)KeHI/I$I OT PACIIOJJIOKCHUA JIaMIIbI
Ha PA3JIMYHBIX PACCTOAHUAX OT JIMH3BI, YIJIa OTPAXKCHUS OT yIjia MaACHUS CBCTA HA 3CPKAJIO;

— MOHMMAaHWe MPHHIUIA JCHCTBHS 3JIEKTPOCKOIA, DJIEKTPOMETPA, ralbBaHUIECKOTO
SJIEMEHTA, AaKKyMyJsaTopa, (oHapWKa, peocraTa, KOHIEHCATOpa, JIaMIbl HaKaJMBaHUA U
croco6oB obecredeHusi 0€30MacHOCTH MPU UX UCTIOb30BAHNH;

— 3HAHWE HA3HAYEHUs, YCTPOMCTBA M NPHUHIMNA JEHCTBUSI TEXHUYECKHUX YCTPOMCTB:
AIIEKTPOMEXAHUYECKUH HMHAYKIMOHHBIA TEHEpaTop MEPEeMEHHOT0 TOKa, TpaHchopMmarop,
KoJIeOaTeIbHbIN KOHTYp, AETEKTOP, CIEKTPOCKOII, CIIeKTporpad;

— paznmuyuath (QOKYC JHMH3bI, MHUMBIM (GOKYC M (OKYCHOE PACCTOSHHE JIMH3BI,
ONTUYECKYIO CHJIY JIMH3BI U ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYIO M PACCEUBAIOIIYIO JTUH3BI,
n300pakeHusl, JaBaeMble COOMPAIOIIEel U paccenBaroLIel JTMH30M;



— BIIaJieHUE CHOCOOAMM BBIMOJHEHUS PpAcuyeTOB [UIsl HAXOXKIEHUS: CUJIbI TOKa,
HaIpsKEHUsl, COMPOTUBJICHUS TMPU MApaUICIbHOM U  TOCJIEJOBAaTEIbHOM COEAMHEHUU
MIPOBOJHHUKOB, YACIHLHOTO COMPOTHUBIICHUS MTPOBOAHHUKA, PAOOTHI U MOIIHOCTU JJICKTPHUECKOTO
TOKa, KOJUYECTBA TEIUIOThI, BBIACIISIEMOr0 MPOBOAHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa,
pabOThI AJIEKTPUUECKOTO MOJIsl KOHJECHCATOPa, YHEPTUU KOHJIEHCATOPA;

— INOHUMAHHUEC CYTU METOa CIICKTPAJIbHOI'O aHaJIN3a U €Tro BO3M0)KHOCTGI71;

— YMCHHC HCIIOJIb30BATH ITOJTYYCHHBIC 3HAHHA B HOBCGI[HCBHOﬁ KHU3HU (E)KOJIOI‘I/ISI,
OBIT, OXpaHa OKPYKAIOIIEH Cpe/Ibl, TEXHUKA 0€30TTaCHOCTH).

KBanroBble iBJIeHUA

HpeI[MeTHI)IMI/I pe3yjibTaTaMU OCBOCHHA TCMbI ABJIAKOTCA:

— IIOHMMAaHHE U CIIOCOOHOCTh OIMUCHIBATE H OOBICHATH (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA
PAaAOAKTUBHOCTb, HOHU3UPYIOIIHEC U3JTYUCHUS,

— 3HaHWE M CHOCOOHOCTH JaBaTh OIPENEICHUS/ONUCAHUS (PU3MUECKUX TOHSATHIA:
pPaZnoOaKTHBHOCTD, anb(a-, 0eTa- U TaMMavacTHIIbl; (PU3UIECKUX MOJIENICH: MOICTH CTPOCHHS
aToMoB, npeanoxkeHHble JI. Tomconom u 3. PesepdopaoM; mpoTOHHO-HEUTPOHHAs MOJEIb
aTOMHOIO fA1pa, MOJENb mpolecca ACICHHUs sAIpa aToMa ypaHa; (QU3NYECKUX BEIUYUH:
NOTJIOUICHHAsT J03a M3Iy4eHMs, KO3(QQUIMEHT KayecTBa, OSKBUBAJIEHTHAsl J03a, TEPUOJ
HOJIypacnana;

— YMEHHE NPUBOJUTH NPUMEPHl U OOBACHATH YCTPOMCTBO W MPUHLMII JIEHCTBUS
TEXHUUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTuWk ['elirepa, kamepa BuibcoHa, my3sIpbKOBas
KamMmepa, IIEPHBIN peakTOp Ha MEAJICHHBIX HEUTPOHAX;

— YMEHHE U3MEPITh MOIIHOCTh JO03bl PAJAMOAKTUBHOTO M3IyUYCHUsS] OBITOBBIM
JIO3UMETPOM;

— 3HaHuc (i)OpMy.]'II/IpOBOK, IIOHUMaHHWE€ CMBICJIa W YMCHHEC IIPpUMCHATH: 3aKOH
COXpPAaHCHHUA MaCCOBOI'O YHCJIA, 3aKOH COXpAaHCHUA 3apiAga, 3aKOH paJuOaKTHBHOI'O pacrazia,
MMpaBUJIO CMCIICHUA

— BJaJICHUE SKCIIEPUMEHTAIbHBIMH METOJAaMHU HCCIIEIOBaHUS B Ipoliecce U3ydeHUs
3aBHCHUMOCTH MOIIHOCTH M3JIy4€HHUS MIPOYKTOB pacrajia paJoHa OT BpEMEHU;

— IIOHUMAHHUEC CYTU SKCIICPUMECHTAJIbHBIX MCTOJO0B UCCIICAOBAHNA YaCTHII,

— YMCHHUC HCIIOJb30BaTh IIOJYUCHHBIC 3HaHHA B HOBCC}IHeBHOI\/'I JKU3HU (6I)IT,
9KOJIOTHSI, OXpaHa OKPY’KAIOIICH CpeIbl, TEXHUKA 0€301TaCHOCTH U Jp.).

Ctpoenue n 3BoM0ONUA BeesieHHoM



Hpe,Z[MeTHBIMI/I pe3yiabTaTaMK OCBOCHUS TEMBI ABJISIFOTCS:

— HOPpEACTaBICHUE O COCTABC, CTPOCHHUH, IPOHUCXOXKIACHUHW M BO3PACTC ComHeyHOM
CHCTEMBI,

— yMEHHE NPUMEHATh (PU3NYCCKUE 3aKOHBI I OOBSCHEHHS IBUKCHHUS ITUIAHET
CoJHEYHOM CHCTEMBI;

— 3HaHME M CHOCOOHOCTH J1aBaTh OINPEACICHUSA/OMUCAHUS (DU3NYECKUX TOHITHM:
T€OIIEHTPUYECKAst U TeTUOICHTPUYECKasi CUCTEMBl MHPA;

— oObsacHenne cytu d¢p¢ekra X. Jlomnepa; 3HaHUE (HOPMYITHPOBKH U OOBSICHEHHE
cyTH 3aKoHa 3. Xa00ima;

— 3HAHWE, YTO CYIIECTBCHHBIMU IMapaMeTpamMH, OTIUYAIONIUMHU 3BE3]bl OT IUIAHET,
SABJISIIOTCS MX MacChl M WCTOYHMKU HHEPrUuM (TEPMOSICPHBIE pPEAaKIMU B HEApax 3BE3] U
paauoaKTHUBHBIC B HEIpax IUIAHET), YTO 3akoH . Xab0ma sBWICA HSKCIEPUMEHTATbHBIM
MOJTBEPKICHUEM MOJIENIM HecTallMoHapHO# Beenennoil, oTkpoiToit A.A. @puamanoMm;

— CcpaBHHMBaTh (U3NYECKHE W OpOUTABHBIC MapaMeTpPhbl IUIAHET 3€MHOW TPYIIBI C
COOTBETCTBYIOILIMMHU NIapaMeTpaMHU IJIAHET-TUTAHTOB U HAXOJIUTh B HUX OOLIee U pa3IMyHOE.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYUUMDBCA?

* 0CO3HABAMb YEHHOCMb HAYYHBIX UCCAe008AHUU, pONb (QUUKU 8 pacuiupeHuu
npeocmasienuli 06 OKpyicarouwem Mupe u ee 6Kiao 8 YayuuieHue Kauecmed HCusHu,

* UCNONB308AMb NPUEMb] NOCMPOEHUS PU3UYECKUX MoOeell, NOUCKA U opMYTUPOBKU
00KA3amMenbCme BblOGUHYMbIX 2UNOMeE3 U MeOPemuyecKux 8bl80008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIeHHIX (haKmos;

® cCpasHueamsvp MmMOYHOCMb USMEPEHUA qbusuqecmtx eeiuv4un  no eenuvduHe  ux
OMHOCUMENbHOU noepewHocmu npu l’lp06€a€Hl/l1/l npsAmslx u:mepertuﬁ;

* CaMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE UMEPEHUs U UCCIe008aHUsL PU3UYECKUX
BeIUYUH C UCNOTIL30BAHUEM PA3IUYHBIX CNOCOO08 UBMepeHUs Pu3UyecKux 6eludut, 6bloupamso
cpeocmea usmepeHus ¢ y4yemom HeoOX0OUMOU MOYHOCIU U3MepeHutl, 0OOCHO8bI8AMb blOOD
cnocoba usmepenusl, a0eKk8amHo20 NOCMAasIeHHOU 3a0aye, NPosoOUmMb OYEeHKY 00CMOBEPHOCTU
NONYYEHHBIX Pe3ylbmamos;

* gOCHpUHUMAMb UHDOPMAYUIO DUIUUECKO20 COOEPHCAHUS 8 HAYYHO-NONYIAPHOU
aumepamype U cpeocmeax Maccosol UHGOpMayul, Kpumudecku OYeHU8aAmv MNOLYYEHHVIO
UHhopmMayuro, aHaIU3UPYs ee cooepicarue u OaHHbvle 00 UCOYHUKe UHpOpMayULL,

* co30a8amb coOCMEeHHble NUCbMEHHbIE U YCIHblE COOOUeHUSA O PUIUYECKUX ABTEHUAX
H4  OCHO8e  HECKONbKUX  UCMOYHUKO8  UHOpMayuu,  COnposo#coamsv  GblCMYNIeHUe
npezenmayueti, y4umuléas 0COOEHHOCMU AyOUMOPULU C8ePCMHUKOS.



ObecrieunTh  JOCTKEHUE  IJIAHUPYEMbIX  PE3yJbTaTOB  OCBOCHHMSI  OCHOBHOI
00pa30BaTeNbHOIl MPOrpaMMBbl, CO3[aTh OCHOBY I CaMOCTOSITENIbHOTO YCHEIIHOTO YCBOGHUS
00y4aromyMUCs HOBBIX 3HAHUH, YMEHHIA, BUIOB U CIIOCOOOB JAEATEIBHOCTH JIOJKEH CHCTEMHO-
JESATEIIbHOCTHBIM 1OJaX04. B cooTBeTcTBMM € 3TUM NOAXOJOM HMEHHO AaKTHUBHOCTb
00y4aromuxcs NpU3HaeTcs OCHOBOW JIOCTHKEHUS Pa3BUBAIOILKX 1eJIed 00pa30BaHNs — 3HaHUS
HE TepelNaloTcsi B TOTOBOM BHUZE, a JOOBIBAIOTCA YYaIIMMHUCS B TpOLECCe IMO3HABATEIHHON
JIEATEIbHOCTH.

OnHUM U3 MyTel MOBBIMICHUSI MOTUBAMH M dPPEKTUBHOCTH YU€OHON EATEITBHOCTH B
OCHOBHOH IIKOJI€ SIBJISIETCS| BKIIFOUCHHE YYAIIUXCS B Y4eOHO-HUCCIEIOBATEIBCKYIO M TPOSKTHYIO
NeSITeIbHOCTh, KOTOPas UMEET CIIEAYIOIINE 0COOEHHOCTH:

1) e M 3aJadu 3TUX BHUAOB JACATCIBHOCTH Y4YaAIIUXCA OIPCACIAIOTCA KaK HX
JINYHOCTHBIMH MOTHUBAMHU, TaK U COLIMAJIbHBIMH. 9T0 O3Ha4vacT, 4TO TakKasd ACATCIIbHOCTh AOJIDKHA
OBITh HallpaBJICHA HEC TOJIBKO Ha ITOBBLIIICHUC KOMIICTCHTHOCTH IIOAPOCTKOB B Hpe,[[MCTHOI‘/‘I
obnactu OIIPCACIICHHBIX y‘Ie6HLIX JUCHUIIIIMH, HC TOJIbKO HAa pPa3BUTHUC HUX CHOCO6HOCT€I>1, HO U
Ha CO3JaHUC NNIPOAYKTA, UMCIOLICTO 3HAYUMOCTD IJId APYTUX;

2) yueOHO-UCCIIeI0BaTENIbCKAsl U MIPOEKTHAs AECATENbHOCTD JJOJKHA ObITh OpraHW30BaHa
TaKuM 00pa3oM, 4TOObI ydalluecs CMOIJIM pealu30BaTb CBOM MOTPEOHOCTH B OOLIEHUU CO
3HAYUMBIMH, pe(QEepeHTHBIMU TPYINIIaMH OAHOKIACCHUKOB, yuuTesed u T. A. CTpos pa3InyHOro
poa OTHOILUECHHMS B XOJE ICJIICHANPABICHHON, ITOMCKOBOM, TBOPYECKOW M IPOIYKTUBHOU
JEATEIbHOCTH, MOJIPOCTKH OBJIAJIEBAOT HOPMAMM B3aMMOOTHOIICHMM C pa3HBIMU JIIOJBMH,
YMEHMSIMH TEPEXOAUTh OT OJHOTO BHAA OOLIEHUS K JpYyroMy, HpPHOOPETal0T HaBBIKU
MHAUBUAYaAJIbHON CaMOCTOATEIbHON padOThl M COTPYAHUYECTBA B KOJIJICKTUBE;

3) opranuzamus y4eOHO-UCCIEAOBATEIILCKUX M TPOEKTHBIX pPabOT MIKOJbHUKOB
o0ecrieunBaeT covyeTaHHue Pa3jIMUHBIX BHUIO0B MMO3HAaBATEIILHON JACATCIIbHOCTH. B stux BUIax
JESTEIIBHOCTH MOTYT OBbITh BOCTpPeOOBaHBI MPAKTUYECKU JIIOObIE CIHOCOOHOCTH MOJPOCTKOB,
PCATIN30BaHbI JIMYHBIC ITPUCTPACTHUA K TOMY UJIIK NHOMY BUAY ACATCIbHOCTH.

2.Cosep:kanue y4eOHOro npeamera

7 kaacc (68 4, 2 4 B He/xeJ110)

Bgenenue (4 1)

®usuka — Hayka o npupone. Pusndeckue tena U AsieHus. Ousnyeckue CBONWCTBA
ten. Habmogenne wu  onucanue ¢u3MUecKux sABieHU. Duznyeckwii  SKCIIEPUMEHT.
MogenupoBanue SBICHUH U OOBEKTOB Mpupoibl. Du3nMueckue BeIHUUHBL M3MepeHus
(Gu3n4eckux  BENIMYMH:  JUIMHBI, BpEMEHH, Temieparypsl. @Dusuueckue  npuOOpHI.
MexnyHnapoaHasi cucTeMa €quHUIl. TOYHOCTh U MOTPEIIHOCTh U3MepeHui. Ou3nuecknue 3aKOHbI



u 3akoHomepHocTH. Pu3mka u TexHuka. Hayunbsiii Merom mno3HaHus. Ponb  ¢usmku
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH.

JIABOPATOPHA PABOTA

1. Ompenenenuie LEHbI IEICHUS U3MEPUTEIBHOTO IpUbopa.
IlepBoHaya/IbHBIE CBeIeHNSI 0 CTPOCHUM BemlecTBa (6 1)

[IpencraBienus o ctpoeHu BemiecTBa. ONBITHI, MOATBEPKAAIOIINE, YTO BCE BEIIECTBA
COCTOSIT W3 OTHENbHBIX YacTUll. Molekylna — Menpyaiillias yacTHIa BemiecTBa. Pa3zmepsl
monekyn. uddys3us B KUAKOCTAX, razax W TBepAbIX Tenax. CBsa3p ckopocTu nuddysuu u
Temneparypbl Tena. dusmdeckuil cMbIca B3aUMOJEHCTBUS MOJeKyd. CyliecTBOBaHHE CHII
B3aMMHOI'O IPUTSKEHUS U OTTAJIKUBAHUS MOJIEKYJ. SIBJIeHNEe cMaulBaHUs U HECMAauMBaHUs TeEJl.

ArperatHble cocTosiHMsSL BemiecTBa. (OCOOEHHOCTM TpeX arperaTHbIX COCTOSIHUM
BenlecTBa. OObSICHEHHE CBOMCTB I'a30B, KUAKOCTEH M TBEPJbIX TEI Ha OCHOBE MOJIEKYIISIPHOTO
CTPOCHHSI.

3auem no meme: ((HCpBOHaanBHBIe CBCACHUA O CTPOCHHU BCIICCTBa».

Jlabopamopuasa paboma:

2. OrmpepaeneHue pa3MepoB MaJbIX Tell.
B3aumoneiicrBus tea (23 4)

MexaHu4eckoe IBHKEHHE. TpaeKTopHﬂ ABUXKXCHUA TCJla, IIYThb. OcHoBHBIC CIAUMHHUILIBI
IIyTU B CH. PaBHOMepHOC U HEPABHOMCPHOC IBHUIKCHUC. OTHOCUTENBHOCTh JABHIKCHHA.

CKOopocTh paBHOMEPHOTO M HEPABHOMEPHOI'O JBUKECHMS. BEKTOpHBIE M CKaJsIpHBIE
¢uznueckue BennuuHbl. OnpeaeneHue ckopoct. OmnpenesneHue nyTH, MPOHIEHHOrO TEJIOM Ipu
pPaBHOMEpPHOM [IBI)KEHUH, 1O ¢opMmylne W ¢ noMomlplo rpadukoB. HaxoxiaeHue BpeMeHU
NBWDKEHUS Tenl. SIBnenue wuHepuuu. llposiBleHHe SBIEHUS HMHEPUMH B OBITY U TEXHHKE.
W3menenne ckopocTh Ten Mpu B3aumonencTBuu. Macca. Macca — Mepa MHEPTHOCTH TeJa.
HNHuepTHOCTE — CBOMCTBO Tena. OmnpeaeseHre Macchl Teja B pe3yJbTaTe ero B3auMOJEHCTBHS C
IpYyrMMH TelaMU. BpIsicHEHHe ycloBUM paBHOBecus y4eOHbIX BecoB. [IoTHOCTH BelecTBa.
M3MeHeHre TMIOTHOCTH OJHOTO M TOTO € BElIeCTBa B 3aBUCUMOCTH OT €ro arperaTHoro
coctosHus. OnpesieneHre Macchl Tejaa Mo ero 00beMy M INIOTHOCTH, 00beMa Tejla Mo ero Macce
U IJIOTHOCTU. MI3MEHEHHE CKOpOCTHU Teja IPU JAEHCTBUU Ha HEro Apyrux ten. Cuina — npuduHa
U3MEHEHHUS CKOPOCTH JIBUKEHHUsS, BeKTOpHass ¢u3nueckas BenuuumHa. [paduyeckoe
u3zo0paxkenue cuibl. Cuina — mepa B3aumoneicTBus Ten. Cuna Tsokectu. Hamuuue TaroteHus
MEXJly BCEMHU TelaMU. 3aBUCUMOCTb CUJIbI TSXKECTH OT Macchl Tena. CBOOOJHOE MajieHue Tell.
BosnukHOoBeHHe cuibl ynpyroctd. IIpuponma cumiel ynpyroctu. ONBITHBIE TOATBEPKIACHUS
CyIIIECTBOBAHUS CHJIBI YIIPyrocTH. 3akoH ['yka. Bec Tema. Bec Tena — BekTopHas ¢u3mveckas
BennunHa. OmiMume Beca Tenma OT Cwibl TsDKecTH. Cuila TSDKECTH Ha JPYIMX ILIAHETax.
N3yuenue ycrpoiictBa aMHamMoMerpa. [3MepeHus Ccuin ¢ [IOMOLIBIO  AMHAMOMETPA.
PaBHogeiicTByromas cuin. Clio)keHHE NIBYX CHWJI, HAlpaBICHHBIX IO OJHOM MpsIMOW B OAHOM



HaIpaBJCHUU U B MPOTHUBOIIOJOXKHBIX. [ paduueckoe n300pakeHne PaBHOACHCTBYIOMICH NBYX
cuwi. Cuina TpeHus. W3mepenue cuiibl TpeHUs CKosibkeHus. CpaBHEHHE CHIbI TpPEHUs
CKOJIbJKEHUS C CUJION TpeHus kaueHusl. CpaBHEHUE CHUJIBI TPEHUS C BECOM Teia. TpeHue Mmokos.
Posb Tpenus B Texuuke. CriocoObl yBETUYEHUS U YMEHBIICHUS TPEHHUSL.

Koumponvnsie pabomor:
o TeMaM: «MexaHn4ecKoe ABIKeHuey, «Maccay, «[1oTHOCTh BeriecTBay;

mo Temam «Bec Tema», «I'padpuueckoe wuzoOpaxkenue cunm», «CHIBDY,
«PaBHOEHCTBYIOMIAS CHIT.

Jlabopamopuwie pabomoi:

3. 3mepenne Macchl Tejla Ha PhIYaKHBIX BECaXx.

4. N3mepenue oobema Tena.

5. Omnpenenenue MmIOTHOCTH TBEPIOTO Tea.

6. 'pagyupoBaHre IpyKHUHBI U H3MEPEHUE CHIT TUHAMOMETPOM.

7. Brrsacuenne 3aBUCHUMOCTH CHIJIBI TPCHUMA CKOJIB)XXCHHUA oT IIomaau
COIIpUKACAOIINXCA TCJI U HpH)KHMaIOHICﬁ CHIJIBI.

Temuwt npoekmoe:

((I/IHepI_[I/IH B )KXU3HHU 4YCJIOBCKA», «lImoTHOCTH BEIIECTB Ha 3emile W IUIaHETaX
ConHeuHoOM CUCTCMBI», «Cwuna B HaIIUX pyKax», «Be3necymee TPCHUECH

JlaByieHne TBepAbIX TeJl, sKMAKOCTel U ra3os (21 4)

Hasnenue. @opMyiia Uil HaxoKIAeHUs JaBieHusd. EnuHunel nasieHus. BuiicHeHue
Croco0OB M3MEHEHUS JaBJeHUs B ObITY U TeXHUKE. [[puunHbI BOSHUKHOBEHHUS JaBJICHUS Ta3a.
3aBUCUMOCTh JaBJIEHUS Tas3a JIaHHOM Macchl OT oObeMa M TemrepaTypbl. Pazmuumst Mexay
TBEPABIMHM TEJIAMH, XKUJKOCTAMH M razamu. [lepenada naBiieHHs KUIKOCTBIO M Ta30M. 3aKOH
[Tackans. Hanuume naBiaeHHsT BHYTPU JKUJIKOCTH. YBEJIMYEHUE JaBJICHUS C TNIyOMHOMN
norpyxeHus. OOOCHOBaHME paCIONOXKEHUS IOBEPXHOCTH OAHOPOJHOM KHIKOCTH B
cooOmIarImuxcs cocyaax Ha OAHOM YPOBHE, a KUAKOCTEH ¢ pa3HOM IJIIOTHOCTHIO — Ha pa3HbIX
YPOBHSIX. YCTpPOWCTBO M JAEHCTBHE ILII03a. ATMOc(hepHOe aaBieHue. BrnusHue arMocdepHOro
JIABJICHUS] HA JKUBBIE OPTaHU3MBI. SIBJIEHUS, MOATBEPKAAIOIINE CYIIECTBOBAHUE aTMOC(EPHOTO
nasnenus. Onpenenenue armocdepHoro gasneHus. Onbit Toppuuennu. Pacuer cuinbl, ¢



KOTOpOH arMoc(epa TaBUT Ha OKPYKAIOIIME MTPEAMEThl. 3HAKOMCTBO ¢ pabOTOM M YCTPONCTBOM
OapomeTpa-anepouaa. Mcmonb3oBaHWE €ro MpH  METEOPOJIOTMYECKHX  HaOIIOJCHUSX.
ATMochepHoe 1aBlIeHre Ha PAa3UYHBIX BBICOTAX. Y CTPOMCTBO M MPUHIIMIT JCHCTBUS OTKPHITOTO
KUJKOCTHOTO M METAJNIMYECKOr0 MaHOMETPOB. [IpuHIMI NEHCTBUS MOPIIHEBOTO KUIKOCTHOIO
Hacoca W TupaBiInyeckoro mpecca. dusnyeckre OCHOBBI pabOTHI THAPABINYECKOTO Ipecca.
[IpnuriHBl BO3HUKHOBEHHMs BBITAIKUBarOIe cuibl. [Ipupona BeITamkuBaromend cuibl. 3aKOH
Apxumena. [1naBanue Ten. YcnoBus miaBaHus Tel. 3aBUCUMOCTb TNIyOHWHBI OTPYKEHUS Tela B
JKUJKOCTb OT €ro IUIOTHOCTU. (Du3nmyeckre OCHOBBI IUIABAaHUS CYJIOB M BO3AyXOIUIABaHUS.
BoiHbli 1 BO3YIIHBIN TPAHCTIOPT.

Kpamkoepemennvie KonmponvHhule padomul
1o Teme «JlaBjaeHue TBepAOro Tenay;

1o TeMe «JlaBieHue B KUJIKOCTH U Ta3e. 3akoH [lackaisy.

3auem no meme (([[aBJ'IeHI/Ie TBEPAbIX TCII, JKHUJIKOCTEH M ra3oBy

Jlabopamopnuvie pabomui:

8. OnpeneneHre BbITATIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA MOTPYKEHHOE B KUAKOCTD
TENO.

9. BersicHeHHE yCJIOBI/Iﬁ IJ1aBaHuA TCJa B XKUAKOCTH.

Temuwt npoekmaoe:

«Taitnpl naBnenusi», «Hyxna nu 3emsie armocdepa», «3adyeM HYKHO H3MEPSATh
JaBlIeHHE», « BpITaNKkuBaromas cuia»

Padora u momHoCTh. JHeprus (13 4)

Mexanuueckass paborta, ee (QuU3MYECKUH CMBICI. MOIIHOCTh — XapaKTePUCTHKA
CKOPOCTH BBITIONIHEHUST paboThl. [IpocTeie MexaHu3Mbl. Phruar. YcioBusi paBHOBecHs pblyara.
MomeHT cuibl — (¢u3MUecKas BeIMYMHA, XapakTepusyromas aeiicTBue Ccuibl. [IpaBuio
MOMEHTOB. Y CTPONCTBO U JEHCTBHE PHIYaKHBIX BecOB. [10ABMKHBIN U HETIOABUKHBIN OJIOKH —
MPOCThIE MEXaHW3MBbI. PaBeHCTBO pabOT MpU HMCIOIB30BAHUM MTPOCTHIX MEXaHU3MOB. «30J10TOE
npaBwio» MexaHuku. LleHTp Tsokectn Ttema. LleHTp TsKeCTH pa3iMYHBIX TBEPABIX TeEI.
CraTuka — pasziesl MEXaHUKH, U3Y4arollui YCITIOBUSI paBHOBECHS TEJ. Y CJIOBUSI pAaBHOBECHS TE.
[Tonsitue o mone3nou u ook padore. KIT/] mexanuszma. Haknonnas mmockocts. Onpenenenue



KIII naknonHoi miockoctu. JHeprus. [loreHnuanbHas sHeprus. 3aBUCUMOCTb OTEHIUATIBHOU
SHECpTruu TCJIa, MOJAHATOIO Hal 3€MJICI>1, OT €r0 MacCChl M BBICOTBI IIOABEMA. Kunernmueckas
SHEprus. 3aBUCUMOCTbh KHHETUYECKON IHEPTUU OT MACCHI Tejla U ero ckopocTu. [lepexos oHOrO
BHJIa MEXAHUYECKOU 3HEPTUM B Apyroil. llepexon sHepruu ot OAHOTO TENa K IpyroMy.

3auem no meme: «Pabota 1 MOIIHOCTb. DHEPTHUSY.
Jlabopamopmuwvie padomot.
10. BersicHeHue ycioBus paBHOBECHSI phlyara.

11. Onpenenenue KIIJ[ npu nogbeme Tesa no HAKJIOHHON TIOCKOCTH.

Temut npoekmoe:

«Pbruaru B 6I>ITy U KUBOM IIpUpoacH», «Z[aﬁTe MHC TOYKY OIIOPHI, U i IOAHUMY 3eMIo»

Pezepenoe epema — 1 uac

8 kiacce (68 4, 2 4 B Hezxen110)

TenJsioBble siBjieHus (23 1)

TennoBoe nBuxenne. OCOOEHHOCTH IBMXKEHUS MoOJeKyd. CBs3b TeMIepaTypsl Tena u
CKOPOCTH JIBM)KEHMS €r0 MOJIEKYJI. [[BH)KE€HHE MOJEKYN B ra3ax, »KMJIKOCTIX U TBEPABIX TeJax.
IIpeBpamienne »HEpruyM Tejna B MEXAaHWYECKHMX Iporeccax. BHYTpeHHss1 »Heprus Tena.
VYBenuueHre BHYTpEHHEH DSHEpPruM Tejla IyTeM COBepUIeHHs paboThl HaJ HHUM WIH €€
YMEHbILIEHHE TpU COBEpHIEHHH padoThl TenoM. M3MeHeHune BHYTpEHHEH »sHepruum Ttena
IyTeM Telionepenadn. TemionpoBoaHOCTs. Pa3nuunMe  TENIOoNpOBOAHOCTEH  pa3iIMYHBIX
BemecTB. KOHBEKIMS B KHIKOCTSIX MU rasax. OObscHeHMe KoHBekuMU. [lepenaua sHepruu
U3JIy4CHUEM.

OcobenHocty BHIOB Teruionepenadnd. KoiaudecTBo TemnoTsl. EAMHUIEI KOMWYeCcTBa
TEIJIOTHL. Y eNIbHAsl TEIUIOEMKOCTh BellecTBa. @opMyna Il pacuera KOJIMYEeCTBa TEIJIOTHI,
HEOOXOUMOTO JUIsi HArpeBaHUs Tella WM BBIIEISIEMOr0 UM IMPHU OXJIAXKACHUH. Y CTPOMCTBO
Y IPUMEHEHUE KaJIOpUMETPa.

TommBo Kak UCTOYHUK SHEPTUU. Y Ie]IbHAs TEIIOTa CropaHus Torusa. @opMyia s
pacueTa KOJMYECTBA TEIUIOTHI, BBIACISEMOr0 IPH CrOpPaHUU TOIUIMBA. 3aKOH COXpPaHEHUs
MEXaHUYECKOW SHEPTUH.



[IpeBpaiieHue MexaHUYECKOW SHEPruyM BO BHYTpEeHHIONO. lIpeBpamieHue BHYTpEHHEH
SHEPruu B MexaHU4eckyro. CoxpaHEHHE PHEPTruu B TEIUIOBBIX MPOIECCaX. 3aKOH COXpaHEHUs
U IIPEBPALLCHNS DHEPTUU B IIPUPOJIE.

ArperatHble  cocTossHMS ~ BemiectBa.  Kpucraummueckue — tena.  IlnaBinenue
U OTBEpPAECBaHUE. Temneparypa  IUIaBIEHUA. I'padbuk  mnaBieHUs W OTBEPACBAHHS
KPUCTANTMYECKUX TeN. YelbHas Teriora muaBieHus. OObsICHEHUE MPOIECCOB IUIABICHUS U
OTBEPJIEBAaHUs HA OCHOBE 3HAHUIl O MOJIEKYJIIPHOM CTpOeHUU BelectBa. Gopmyna ans pacyera
KOJINYECTBA TEIUIOThI, HEOOXOAMMOIrO Jjs IUIABJICHMs Tejla WIM BBIJCIAIOLIErocs IpU €ro
KpHUCTaNIU3ALUH.

[Tapoobpa3zoBanne u wucmapeHue. CkopocTh  wucmapeHus. HacwlieHHBIH |
HeHachleHHbId nap. Kongencanus napa. OcoO0eHHOCTH MPOLIECCOB UCTAPEHUS U KOHICHCAIIHH.
[Tornomienre 3HEpru MpU HCIAPEHUM KHUAKOCTH U BBIJCICHUE €€ MPU KOHJCHCAIMM TMapa.
[Tpouecc kumnenus. [TocTosHCTBO TemrnepaTypsl IPH KUIIEHUU B OTKPBITOM cocyie. Pu3ndeckuit
CMBICT YAENbHOM TeIIOThl MapooOpa3oBaHUs M KOHJEHcaluu. BraxHocTs Bo3zayxa. Touka
pocbl. CriocoOBl OmpenecHHs] BIAXHOCTH BO3AyXa. | MTPOMETpHI: KOHJICHCAI[MOHHBIA U
BoJIOCHOM. [lcuxpomerp.

Pabora rasa u mapa npu pacumpeHud. TeruioBsle nBurarenu. [IpumeHeHue 3akoHa
COXpaHEHMsI U IPEBPAIICHUSI SHEPruu B TEIUIOBBIX JBUTATeNsX. YCTPONCTBO M NPUHIUI
neiictBusl  aBurarenss BHyTpeHHero cropanus ([JABC). Okonoruueckue npobiembpl mpu
ucnonszoBanuu J/IBC. YcrpoiictBo u npuHuun aeiictsust napoBoil Typounsl. KIIJ[ teminoBoro
JIBUTATEJIS.

Konmponvuwvie padomoi:
1o Teme «TeroBbIe IBICHUAY;

10 TEMC ((AI‘peFaTHBIe COCTOAHHA BCUICCTBA».

Jlabopamopuwie pabomot
1. Onpenenenune KOIMYECTBA TEIIOTHI IPU CMEIIMBAHUU BOJIbI PA3HON TEMIIEpPaTYpHI.
2. Onpenenenue yneabHON TEIUIOEMKOCTH TBEPAOTO Tela.

3. Onpenenenrie OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Temur npoekmaoe:

«TemmoeMkocTh BemiecTB, win Kak cBapuTh sifio B OyMaXXHOH KacTprojiey,
«Hecropaemas 6ymaxka, unu HarpeBanue B orae MeIHOM MPOBOJIOKH, OOMOTaHHOW OyMasKHOU
nojockoi», «TermnoBeie paBurarenu, win MccinenqoBaHue NTpUHLMNA ACHCTBUS TEIJIOBOM



MalllMHbl Ha IIPUMEpPE ONBITA C AHWIMHOM U BOAOH B cTakaHe», «Bubl Teruonepenayu B ObITY U
TEXHMKE (aBHALIUU, KOCMOCE, METULIMHE)».

dueKkTpuYecKue siBjeHus (29 )

DnexTpu3anys Tel. J[Ba pona 3IEeKTPHYECKUX 3apsiIoB.

B3aumoneiicTBie OJHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX TeN. Y CTPOMCTBO AJIEKTPOCKOIIA.
[Tonsitust 00 »snekTpudeckom mone. Ilome kak o0coOblii  Bua Marepud. JlenmmocThb
ANEKTPUYECKOTO 3apsiga. OJIEKTPOH — YacTHI[Aa C HAUMEHBIIUM JJICKTPUUYCCKUM 3apsIOM.
Ennnuna snexrpudeckoro 3apsiga. Crtpoenune aroma. CrtpoeHue siapa aroma. HeWTpoHBLI.
[Ipotonbl. Moaenu aToMOB BoopoAa, renus, Iutus. IoHsbl.

OObsicHEeHHE Ha OCHOBE 3HaHMM O CTPOEHUM aToMa »JJEeKTpU3alMu Tela Ipu
COIPUKOCHOBEHUH, Tepeade YacTH NIEKTPUIECKOro 3apsAaa OT OJHOTO Tela K APYromy. 3aKoH
COXpaHEHHs JJEeKTpUYecKoro 3apsima. JlemeHume BemecTB MO CHOCOOHOCTH TPOBOJAUTH
JJIEKTPUYECKU TOK Ha TPOBOJHHUKH, TIIOJYIPOBOAHUKUA W JUDJICKTPHKH. XapaKTepHas
0COOCHHOCTB TTOJTYITPOBOJHUKOB.

ONEeKTPUUYECKUH TOK. YCIOBUS CYIIECTBOBAaHHUS DJJIEKTPUYECKOrOo ToKa. McTouHMKM
AIIEKTPUUYECKOTO TOKA. DJEKTpUYEcKas LIeMb U €€ COCTaBHbIE YaCTH. Y CJIOBHbIE 00O3HAYECHMS,
IIPUMEHSIEMbIE HAa CXEMaxX JJIEKTpUYECKUX Lenel. [Ipupona 3iekTprudeckoro Toka B MeTasulax.
CKOpOCTh pacnpoCTpaHEHMsI EKTPUUECKOTO TOKA B NPOBOJHUKE. JEHCTBUS 3JIEKTPUYECKOIO
Toka. lIpeBpamieHne sHEprum HJIEKTPUYECKOr0 TOKA B JApyrHe BHIbI dHepruu. Hampasinenue
JIIEKTPUYECKOTO TOKA.

Cuna Toka. VMIHTEHCUBHOCTB 3JEKTPUYECKOro Toka. dopmyna s ONpeaeieHUs] CUIIbI
Toka. EnuHunel cunbl Toka. HaszHauenwe ammnepmerpa. BiiroueHwe ammepmeTpa B LEMb.
OrnpeziesieHne 1EHBI JACJIEHUs €ro MIKaIbl. DJIEKTPUUECKOe HANPsHKEHUE, SIMHULIA HATIPSKEHUSI.
dopmyna Wid OnpeneseHus: HanpsbkeHus. M3MepeHne HanpsKeHUs BOJbTMETPOM. BritroueHue
BOJIBTMETpPA B 1enb. OnpeaeneHue EeHbl IeJICHN €ro MKaIbl. JDJIEKTPUIECKOE COIPOTHUBIICHHE.
3aBUCUMOCTh CHJIBI TOKa OT HANpsKEHUs MpPU TOCTOSHHOM compoTuBieHuu. [lpupona
ANEKTPUUYECKOTO COMPOTUBIIEHUSI. 3aBUCUMOCTh CHJIbl TOKA OT COIMPOTUBIIEHUS MPU MOCTOSHHOM
HampsbkeHuu. 3akoH Owma anga  ydyactka uenud. COOTHOIIEHHE MEXIY CONPOTHBIECHUEM
MPOBOJHUKA, €r0 [JIMHOM U IUIOIIAJbI0 TONEPEYHOrO CEUYECHMS. Y IEIIbHOE COIPOTUBIICHUE
npoBoaHuKa. [TpuHumn neicTBus U Ha3HaueHue peoctata. [logkiroueHrne peocrara B IEMb.

IlocaenoBareabHOE COEAUHEHUE IMPOBOJHUKOB. COHpOTI/IBHCHI/IC OCJICAO0BATCIBHO
COCAMHCHHBIX IIPOBOAHUKOB. Cuna Toka u HAIllpAKCHUE B LCIKA HPH IOCICAOBATCIIBHOM
COCOAUMHCHUU. HapannenLHoe COCIMHCHNEC ITPOBOAHHKOB. COHpOTI/IBHeHI/Ie JABYX IapauICIbHO
COCIMHCHHBIX IIPOBOAHHUKOB. Cuma Toka u HaIMpsHKCHUE B LCITH ITPU MMapalICIbBHOM COCIUHCHUH.

Pabora snextpuueckoro Toka. @opmyna ans pacuera paboThl Toka. EauHuUIBl paboThl
TOKa. MOIIIHOCTh 3JIEKTPUYECKOro Toka. Dopmyiia JiJisi pacyeTa MOIIHOCTA Toka. Dopmyna mist
BBIUMCJICHHS] paOOThI ANEKTPUUYECKOTO TOKA Yepe3 MOIIHOCTh U Bpems. Eaunuib paboThl TOKa,



HCIIOJIb3yeMbI€ Ha MpaKkTUKe. PacyeT cTOMMOCTH M3pacXxOJ0BaHHOW 3JEKTposHeprun. dopmyia
IJi1 pacdeTra KOJIUYCCTBA TCIUIOTHI, BBIACIIICMOIO IPOBOJHUKOM IIPpU IMPOTCKAHUH 110 HEMY
AJIEKTpUYecKoro Toka. 3akoH Jlxoyns—IJlenna. Konaencarop. DneKTpoeMKOCTh KOHJAEHCATOPA.

Pabota 3nekTpuyeckoro nomis KoHJeHcaTopa. EnuHMIIa 2J1eKTPOEMKOCTH KOHIEHCATOPA.
Paznuunble BuApl Jamim, HCIOJIB3yeMblE B OCBELIEHUHM. YCTPONCTBO JIaMIbl HaKaJlWBaHUS.
TernoBoe neiicTBUe TOKA. DJIEKTPUYECKHE HarpeBaTesibHble MpUOOpHl. [IpHunHBI meperpys3Ku
B LIENIM U KOPOTKOI0 3aMbIkaHus. [Ipenoxpanurenu.

Kpamkoepemennaa konmponsnaa paboma
1o Teme «uekTpuzauus teia. CTpoeHue aromay.
Koumponvnsie pabomor:

no temaM «OnekTpuueckuil Tok. Hanpsbkenue», «Comnportusienue. CoenuHeHHe
IIPOBOJHUKOBY;

no temaMm «PaboTa M MOIIHOCTH AJIEKTPUYECKOTO TOKa», «3akoH J[xoyns—Ilenmay,
«KoHnnencarop».

Jlabopamopuvie padomoi:
4. COopKa >JeKTpUYECKOH LIeTTH U U3MEPEHUE CUJIbI TOKA B €€ PA3IMYHBIX YUaCTKaX.
5. 3Mepenne HalpsKeHUsT Ha Pa3IMYHbIX YYACTKAX AJEKTPUYECKON LIETH.
6. I3MepeHue cuiibl TOKa U €ro peryJupoBaHUe PEOCTaTOM.
7. U3mepenue copoTUBIIEHUS IPOBOAHNKA IPU TOMOIIX aMIIEpMETPa U BOJIBTMETPA.

8. I/I3MepeHHe MOIIIHOCTHU U pa6OTBI TOKa B BHGKTqueCKOﬁ JJaMIIC.

Temuwi npoekmoe:

«ITouemy oHO Bce anexTpusyercs, uiau VccienoBanue sBICHUN AIIEKTPU3ALUU TE»,
«DneKTpuyecKkoe noje KoHJeHcaTopa, uin KoHaeHcaTop U mapuk OT HACTOJIBHOIO TEHHHCA B
IPOCTPAaHCTBE MEXIy IUIaCTUHAMHM  KOHJeHcaTopa», «M3roroBieHue KOHJEHCATOpay,
«OQneKkTpudyeckuil Berepy, «CBersamuecs cioBay, «l'anmpBaHMueckuil snemMeHT», «CTpoeHue
atoma, win OnsIT Pesepdopaa»

JJIeKTPOMAarHuTHbIE siBJIeHud (5 4)



MarautHoe nosie. Y CTaHOBIICHUE CBA3M MEXIY IEKTPUYECKUM TOKOM U MarHUTHBIM
nosieM. OnbIT Opcrena. MaruuTHoe moje npsiMoro Toka. MarHuTHbIE IMHUM MarHUTHOTO ITOJISA.
MarnuTHOe 1oJie KaTymku ¢ TokoM. CrocoObl U3MEHEHHUs] MarHUTHOTO JEHCTBUS KaTYIIKH C
TOKOM. OJIEKTPOMAarHuThl M UX M[puMeHeHue. VcnbiTaHue [AeNHCTBUSA —3JIEKTPOMAarHMTa.
[TocrossHHple Maruuthl. B3aumopnelictBue MarHutoB. OOBsSCHEHHE MPUYUH OpHEHTALUU
JKEJIE3HBIX ONWJIOK B MAarHUTHOM I10J1€. MarauTHoe 1nose 3eMIIn.

JlelicTBME€ MAarHUTHOTO MOJIs HA IPOBOJHUK C TOKOM. Y CTPONMCTBO M MPUHLIMI ACHCTBHS
AJIEKTPOJIBUTATENSI TOCTOSTHHOTO TOKA.

Konmpwlbmm paﬁoma 10 TCMC <<3JI€KTpOMaFHI/ITHBIC SIBJICHU).

Jlabopamopusie padbomot:

9. C6op1<a QJICKTpOMAruruTa U UCIIbITAHUC €TO JEHCTBHUSL.

10. M3yueHue >MeKTpUUecKOro ABUTATENS IIOCTOSTHHOTO TOKa (Ha MOJIENHN).

Temwr npoeKkmaoe:

«ITocrostHHbIe MarHUTHI, WM BommeOHas 6ankay», «JleficTBre MarHUTHOTO MOJIS 3eMIIU
Ha MPOBOJIHUK C TOKOM (OIBIT C MOJIOCKAMHU METAJUTMUECKON (POJIBIH)»

CgeroBble siBjeHus (10 4)

Ucrounuku cBera. EcTecTBEHHbIE M UCKYCCTBEHHBIC HCTOYHMKM CBETA. TOYEUYHBII
WCTOYHUK CBE€Ta U CBETOBOM Jyd. [IpsMonuHeiiHOE pacnpocTpaHEHUE CBETa. 3aKOH
NpsIMOJIMHEMHOTO pacnpocTpaHeHusi cera. OOpa3oBaHue TeHHM U moiyTeHH. CoiHedYHoe
U JIYHHO€ 3aTMEHHUSI.

SIBnenusi, HaOMoaeMble MPH TMAJEHUM Jydya CBeTa Ha TpaHUIly pas3fesia ABYX Cpel.
OtpakeHue cBeTa. 3aKOH OTpakeHHs cBeTa. OOpaTUMOCTh CBETOBBIX Jydei. [1inockoe 3epkaio.
[TocTpoenue n3oOpakeHUsT IpeAMETa B TUIOCKOM 3epkajie. MHuMoe n3o0paxkeHue. 3epKabHOe
U paccestHHOe oTpakeHue cBeTa. OnTuyeckas IIIOTHOCTh Cpelibl. SIBlIeHHE IPETOMIICHHUS CBETa.



CooTHoIIeHHE MEXIYy YIJIOM MaJeHUs U YrJoM NpeaoMiieHUs. 3aKOH MpPEJOMIICHUS CBETa.
[Toxazarenb NpenoMIeHNs JBYX CpPE.

Crpoenue rnaza. OyHKuuU OTAETBHBIX YacTel rinaza. opmupoBaHue n300pakeHus Ha
ceTyaTke IJiasa.

Kpamkoepemennaa konmponvnasa paboma

10 TeMe «3aKOHEI OTPAXKCHUSA U IIPCIIOMJICHUA CBCTa».

Jlabopamopnas paboma:

11. I3yueHune cBOWCTB N300paxeHHsI B INH3AX.

Temuwr npoeKkmaoe:

«Pacnipoctpanenue cBera, Wi M3roToBieHHME KaMepbl-OOCKYpb», «MHHUMBIA
PEHTT€HOBCKUI CHUMOK, WM L{pIIIeHOK B sSiLie»

Pe3epBHoe Bpems, [loBTOpenne - 14

9 kiaacc (1024. 34. B He1e/M10)

3aKoHbI B3aMMOeHCTBHS U ABHKeHHs TeJl (344)

Onucanue nBMKeHUs. MaTepuanbHas TOUKa Kak MoJeib Tena. Kputepuu 3ameHsl Tena
MarepuanbHo TOoukoM. IlocrymarensHoe nBmxenue. Cucrema orcyera. Ilepemernenue.
Paznnure MexXy HOHATUAMU «IIYTh» U «II€peMelleHne». HaxoxkaeHue KOopAHATHI Tea 110 €ro
HAaYaJIbHOM  KOOpAMHATE W IIPOEKUUU  BekTopa IepemeunieHus. Ilepememenue mpu
IPSMOJIMHETHOM PaBHOMEPHOM JABHKEHUU. [IpsiMoIMHEeiHOE paBHOYCKOPEHHOE IBUKCHUE.

MrHoBeHHass CKOpOCTb. YckopeHue. CKOpOCTh NPSIMOJIMHEWHOTO PaBHOYCKOPEHHOI'O
nBwkeHus. I['papuk ckopoctu. IlepemerneHne mnpu NPSAMOJMHEHHOM PAaBHOYCKOPEHHOM
JBY)KEHUH. 3aKOHOMEPHOCTH, IPUCYIIHE MPSIMOIMHEHHOMY PAaBHOYCKOPEHHOMY JIBXKEHHIO 0€3
HA4YaJbHOM CKOpOCTH. OTHOCHUTENBHOCTh TPACKTOPUH, IEPEMELIEHUS, IIyTH, CKOPOCTH.
['eoneHTpryecKas U reJIMOLEHTPUYECKas CUCTEMBI Mupa. [IpudyrHa CMEHBI IHA U HOYM Ha 3emile
(B renmoueHTpudeckol cucreme). IIpuumHBl OBMXKEHUS C TOYKHM 3peHHMs APUCTOTENS U €ro



nocienoareneid. 3akoH nHepuuu. [lepBriii 3akoH HeroToHa. HepLManbHble CUCTEMBI OTCUETA.
Bropoii 3akon Hptotona. Tpermii 3akoH Hprorona. CBoOomHoe mazeHue Ted. YCKOpEHHE
cBoOogHOrO majneHus. [lageHue Ten B BO3AyXe M Pa3peKEHHOM IMPOCTPAHCTBE. YMEHBIICHUE
MOJyJIi BEKTOpa CKOpPOCTH IIpM IPOTHBOIOJIOKHOM HANpaBICHUM BEKTOPOB HAaYaJIbHOMN
CKOPOCTH M YCKOpeHHsI cBOOOIHOTrO majeHus. HeBecoMoCcTh. 3aKOH BCEMHPHOTO TATOTECHUS U
YCIIOBUSL €r0 MPUMEHUMOCTU. ['paBUTalIMOHHASI TIOCTOSIHHAS. Y CKOpEHUE CBOOOAHOIO IMaJIeHUs
Ha 3eMJie U IpYruX HeOECHBIX TeaX. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MaJIEHUsI OT LIUPOTHI
MECTa U BBICOTHI HaJ 3eMJICH.

Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Buabsl TpeHusi: TpeHHE MOKOS, TPEHUE
CKOJIbXKEHUS, TpeHue KaueHus. Popmyna Jjig pacuera CHJIbl TPEHUsl CKoJibkeHus. lIpumepst
MOJIE3HOTO IIPOsABICHUS TpeHus. [IpsmMonuHeliHoe U KpUBOJIMHENHOE IBM>KEHUE. [BH)KeHMe Tera
M0 OKPYXHOCTH C IOCTOSIHHOM MO MOAYIK CKOPOCThbIO. LleHTpocTpeMuTenbHOE YCKOpPEHHE.
HckyccrBenHble cniyTHUKH 3emuid. [lepBas kocMuyeckasi CKOpOCTb.

Wmnynec Tena. 3aMkHyTas cuctema Tell. V3MeHeHME MMIYIbCOB Tel IPU  HX
B3aMMOJEHCTBUM. 3aKOH coxpaHeHuss wumnyiabca. CyHHOCTb W HPUMEPHl PEAKTUBHOTO
IBWKEHHs. Ha3zHaueHwe, KOHCTPYKIMS W IPUHLUII JEHCTBH pakeTbl. MHOrocryneH4arsie
paketsl. Pabota cunbl. PaboTta cuibl TshkecTH W CHulbl ynpyroctd. [loTeHiumanpHas 3HEpTus.
[TorennmanbHas sHEprus ynpyroaegopmupoBanHoro tena. Kunernyeckas sHeprus. Teopema o0
M3MEHEHUU KHHETUYECKON IHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOW IHEPIHH.

Konmponsnasa paboma 1o teme «3aKOHBI B3aUMOICHCTBHSI U ABWDKEHHS TEID».
Jlabopamopuwie padbomoi:
1. UccnenoBaHue paBHOYCKOPEHHOTO JIBIKEHHUS 0€3 HauaabHOW CKOPOCTH.

2. Iamepenue yckopeHusi CBOOOHOTO TaICHHUS.

Temuwt npoekmoe:

«3KCHCpI/IMeHTaHBHOC MOATBCPIKACHUC CIIPABCIIIMBOCTU  YCIIOBHUA KpHBOHHHCﬁHOFO
JABMKCHUS TCIID»,

«I/ICTOpI/IS{ Pa3sBUTHUA HCKYCCTBCHHBIX CITYTHHKOB 3eMin u pemacMbIC C UX TTOMOIIBIO
HAYYHO-UCCIICAOBATCIILCKUC 3aa4n»

Mexannuyeckue Kos1e0aHus M BOJIHBbI. 3BYK (154. + 14. pe3epB)

[Tpumepsr konebaTtenbHOro aBWXKeHHA. OOmMEe 4YepThl pa3HOOOpa3HBIX KOJIEOaAHHM.
Jlunamuka KoieOaHWil TOPU3OHTAIBHOTO NPYXHHHOTO MasTHHKA. CBOOOHBIC KONIEOaHMS,
KoJsieOaTeIbHbIE CHCTEMBI, MaITHUK. BeMMUnHbI, XapaKTepu3yonme KojaedaTenbHOe IBIKEHHUE:



aMIUIMTY/1a, TIEPUO/I, YacToTa, (pa3a KoneOaHui. 3aBUCUMOCTh MEPUOJIa U YACTOThl MasiTHUKA OT
JUTMHBI €10 HUTH. ["apMoHUUYecKkue KoyieOaHus.

IIpeBpaiieHre MeXaHHYECKOM SHEpruM KosedaTeiabHOH CUCTEMbI BO BHYTPEHHIOIO.
3aryxaromue Konebanus. BeiHyxeHHble kojeOanus. YacToTa yCcTaHOBUBIIMXCS BBIHYKICHHBIX
KosieOaHUi. YCIOBUS HACTYIUIGHHS W (U3UYECKass CYIIHOCTb SIBJICHHS pE30HAHCa. YUeT
pE30HAHCa B IPAKTUKE.

MexaHu3M pacrpoCcTpaHeHHsI YIIPYruX Koyiebanuii. Mexanudeckue BOJHBL. [lonepeunsie
U MPOJOJIbHBIE YIPYTHE BOJIHBI B TBEPABIX, KUAKUX U ra3000pa3HbIX cpefax. XapaKTepUCTUKU
BOJIH: CKOPOCTb, JJTMHA BOJIHBI, YaCTOTa, IEepuoJl Konebanuid. CBs3b MEXKAY STUMHU BEIUYHMHAMHU.
Hcrounnku 3Byka — Tena, KoseOmomecs ¢ 4actoTod 16 I'm— 20 k['m. VYieTpasByk u
UHOPa3ByK. DXoJoKauusi. 3aBUCUMOCTh BBICOTHI 3ByKa OT YacTOTHI, @ TPOMKOCTH 3ByKa — OT
aMIUTUTYAbl KoJeOaHMM W HEKOTOphIX Ipyrux npuuuH. TemOp 3Byka. Hamuume cpenst —
HE00X0/MMOe YCJIOBUE pacnpocTpaHeHus 3Byka. CKOpPOCTh 3ByKa B pa3IMYHBIX Cpenax.
Otpakenue 3ByKa. 9X0. 3BYKOBOI pe€30HaHC.

Konumponvnaa paboma no reme «MexaHWYECKUE KOJICOAHUS U BOIHBL. 3BYK».
Jlabopamopuasa paboma

3. VccnenoBanre 3aBUCUMOCTH TEPUO/IA M YaCTOTHI CBOOOIHBIX KOJIEOAaHUN MasTHHKA OT
JJIMHBI €0 HUTH.

Temwvt npoexkmos:

((OHpe,[[eJ'IeHI/IC Ka4yeCTBEHHOM 3aBHCHMOCTH rnepuoga KoJIeOaHMit MPY>XKUHHOT'O
MasAsTHUKA OT MACChI I'py3a U KCCTKOCTU IIPYKUHDBID,

«Ormnpenenenne  KayeCTBEHHOW  3aBUCUMOCTH  IepUOJa  KoJeOaHWH  HUTSHOTO
(MaTeMaTU4ecKoro) MasiTHUKA OT BEJTMUYMHBI YCKOPEHUS! CBOOOIHOTO MaCHUS,

«YIpTpa3ByK U HH(PaA3BYK B IPUPOJIE, TEXHUKE U MEAULIUHE»

DJIeKTPOMarHuTHoe moJie (254)

Ucrounmku w™arautHOrO TmoJsA. [wumore3a Awmmepa. ['paduueckoe wu3o0pakeHHE
MarHMUTHOTO noysl. JIMHMKM HEOAHOPOJHOTO W OAHOPOJHOTO MAarHuTHoro nouss. Ces3b
HAIpaBJIEHUs JIMHUA MarHUTHOIO IOJIS TOKa C HallpaBJIEHHEM TOKa B IpoBojaHuKe. [IpaBuio
OypaBumka. [IpaBuio npaBoit pyku it coieHounna. JledcTBre MarHUTHOTO MOJIS HA TTPOBOIHUK
C TOKOM M Ha JBIXKYINYIOCS 3apspDKeHHyr0 dactuny. IlpaBuno neBoil pyku. MWMunyknus
MarHuTHOTO MoJiA. Moaynb BEKTOpa MAarHUTHOW WHAYKUMHU. JIMHUM MarHUTHOM WHIYKIIMH.
3aBUCUMOCTh MarHUTHOT'O NIOTOKA, IPOHU3BIBAIOIIETO IJIOIIAIb KOHTYpA, OT IUIOIIAIN KOHTYpA,



OPHUEHTAINH TJIOCKOCTH KOHTYpa MO OTHOIICHHIO K JTUHUSM MarHUTHOW MHAYKIIMH U OT MOJYJIS
BEKTOpa MarHUTHOM MHAYKIMH MarHUTHOTrO 1ojis. Oneitel @apanes. [IpuunHa BOZHUKHOBEHUS
WHIYKIIMOHHOTO Toka. OrnpezesieHue SIBJICHUSI SJICKTPOMArHUTHOW WHIYKIMU. TexHuuyeckoe
MpUMEHEHUE sBJICHUS. BO3HMKHOBEHHE WHIYKIIMOHHOTO TOKAa B aJIOMHUHUEBOM KOJIbLIE MpU
M3MEHEHUHU TPOXOJSIIEr0 CKBO3b KOJBII0O MAarHUTHOro moTtoka. OrmnpejeslieHue HampaBlieHUS
MHAYKIIMOHHOTO ToKa. [IpaBuno Jlenma. SIBnenus caMouHAYKIUMU. VHIYKTUBHOCTh. DHEprus
MAarHuTHOTO MOJISI TOKA.

[TepemMeHHBIN 3JIEKTPUUECKUN TOK. DJIEKTPOMEXAHUYECKUH WHIYKIIMOHHBIM TE€HEpPaTop
(xak mpumep — ruaporeHeparop). [lorepu suepruu B JIDII, crocoObl yMeHbIIEHHS MOTEPb.
Haznauenue, ycTpoHCTBO U NMPHUHLMII JACWCTBUS TpaHchopMaropa, €ro MNPUMEHEHHE Ipu
nepefave dJEKTPOIHEPTrUU. OJIEKTPOMATHUTHOE II0JIe, €ro HUCTOYHMUK. Paznuuume Mexnay
BUXPEBBIM DJIEKTPUYECKUM U DJIEKTPOCTATUYECKHM TMOJISIMH. JEKTPOMArHUTHBIE BOJHBIL:
CKOpPOCTb, TMOMNEPEYHOCTh, [JIMHA BOJHBI, NMPHUYMHA BO3HUKHOBEHHUs BOJIH. [lomydenune wu
perucTpanus 3JEKTPOMArHUTHBIX BOJH. BBICOKOYACTOTHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS U
BOJIHBI — HEOOXOAMMBIEC CPENICTBA I OCYIIECTBIEHUs panuocBsa3u. KonebaTenbHbI KOHTYP,
MOJIYYeHHUE AJICKTPOMArHUTHBIX KosieOanuii. @opmyna Tomcona. biok-cxema mepenaromero u
MPUEMHOTO YCTPOMCTB JJIi OCYIIECTBICHUS PATUOCBI3U. AMIUIUTYJHAS MOIYISAUUS U
JNETEKTUPOBAaHUE BRICOKOYACTOTHBIX KOJIEOAHUH.

Wntepdepennus u mudpakuus cBera. CBET KaK YaCTHBIN CITydail 3JEKTPOMAarHHTHBIX
BOJH. JlMama3oH BHMAMMOIO U3JIy4€HHMs Ha IIKaJle DJIEKTPOMAarHUTHBIX BOJH. YacTHlbl
AJIEKTPOMArHUTHOTO U3JIydyeHus — (GOTOHBI (KBaHThbI). SIBIeHHe nucnepcuu. PaznmoxeHue
6emoro ceera B crekTp. [lomyueHue Oenoro cBera MyTeM CIIOKEHHs CHEKTPAIbHBIX I[BETOB.
IIBera Ten. HaznaueHue u ycTpolcTBO crekTporpada M CIEKTPOCKOMa. THIBI ONTHYECKUX
cnekTpoB. CIUIOMIHON M JMHeHuYaThle CIEKTPhl, YCIOBHU UX MoyyueHus. CreKTphl UCITyCKaHUs
u nornonienus. 3akoH Kupxroga. CrnekrpanbHblii aHaINW3. ATOMBI — HCTOYHUKH HU3JIY4EHUS U
norsiouieHus: ceera. OObsSCHEHUE U3JIyYEHUs U MOTJIONIEHUSI CBETa aTOMaMH U IIPOUCXOXKICHUS
JIMHENYaThIX CIIEKTPOB HAa OCHOBE IOCTYJIaToB bopa.

Konmponvnaa paboma 1o teme «JIEKTPOMAarHUTHOE MOJIEY.

Jlabopamopuwie padbomoi:
4. N3ydenue siBIEHUS JIEKTPOMATHUTHON UHAYKIUH.

5. HaGmroeHue CrijionHOro ¥ TMHEWYaThIX CIIEKTPOB UCITYCKAHMUS.

Temubr npoekmoe:

«Pa3zButue cpeacTts m cnoco0OB mepenaud WHGPOpPMALMK Ha JaleKHe PAacCTOSHUS C
JPEBHUX BPEMEH U JI0 HAIIMX AHEW»,

«MCTOI[ CIICKTPAJIBHOT'O aHAJIM3a U €TI0 IPUMCHCHHUEC B HAYKC U TCXHUKEC)>



Crtpoenue atoma u aTOMHOI0 sijApa (20 4.)

CHOXHBII COCTaB PaJMOAaKTUBHOTO W3Iy4eHHs, O-, B- U y-yacTuubl. Mojenb aTtoma
Tomcona. Omwitel Pesepdopna mo paccesHuto o-wyactun. IlmanerapHas Monenb aTtoma.
[IpeBpatenus saep Npu paAUuoaKTHBHOM pacrajie Ha mpumepe o-pacnaaa paaus. O6o3HaueHue
Aep XMMUYECKHUX 3JIEMEHTOB. MaccoBoe M 3apsoBO€ 4YMCiIa. 3aKOH COXPAHEHUs MacCOBOIO
qucaa M 3apsjia NpU paJuoaKTUBHBIX IpeBpamleHusx. HaznaueHue, ycTpoicTBO M NpHHLUI
neiictBus cuerunka ['eiirepa u kamepsl Bunbcona. BeiOuBanue o-yactuiiaMu NpoTOHOB U3 SIEP
aToma azorta. Habmonenue ¢ororpaduii oOpazoBaBUIMXCS B Kamepe BuiibcoHa TpekoB yacTHil,
y4acTBOBABILIMX B AIEpHON peakuuu. OTKpBITHE U CBOMCTBA HEUTpOHA. IIpoTOHHO-HENTPOHHAA
MoJienb sapa. OU3NYECKUI CMBICI MacCOBOTO U 3aps10BOro uncen. OcoOEHHOCTH SIAEPHBIX CHIL
N3oTtomsl.

DHeprusi cBsizu. BHYTpeHHsIs1 SHEPrusl aTOMHBIX siiep. B3auMOCBsI3b Macchl U SHEPTHH.
Hedext macc. BoimeneHue win TMOTJIONMICHHE SHEPTHHM B SIEPHBIX peakuusx. Jlemenue siapa
ypaHa. BeigeneHue SHepruu. YCIOBUS NPOTEKaHUS YOPAaBIIEMOM LIEMHOM pPEaKLHH.
Kputnueckas macca. Haznauenue, ycTpOMCTBO, NPUHLMN JEHUCTBUS SIAECPHOTO pPEAKTOpa HaA
MEJUICHHBIX HelTpoHax. [IpeoOpa3zoBanue »HHEprum sAEp B DJIEKTPUUECKYIO SHEPTHIO.
[IpeumymectBa u HenoctaTkn ADC nepea APyruMH BUAAMU JIEKTPOCTAHLIUMN.

buonornueckoe nerictBue paaunanud. DPU3MYECKHE BEIUMYMHBL: TMOTJOIIEHHAS J103a
u3NmydeHus, Kod(h(UIMEHT KauecTBa, OJKBHUBAJIEHTHas J03a. BiusHHE paguoakTHUBHBIX
M3JIy4eHUI Ha jXKuBbIe opranusMbl. [lepmoa moisypacmazna paaMOakTHBHBIX BEIIECTB. 3aKOH
paanoakTUBHOTO pacmana. CrocoObl 3alIUThl OT pagualii. Y CIOBUS MPOTEKAHUS M TPUMEPHI
TepMOsiAEpHBIX peakiuil. Mictounuku snepruu ConHia v 3Be3/1.

Konmponvnaa paboma no meme «CTpoeHue aToMa 1 aTOMHOTO sJIpay.

Jlabopamopnwvie pabomowi:
6. M3MepeHne ecCTeCTBEHHOTO PaJallMOHHOTO (hOHA TO3UMETPOM.
7. N3ydeHue aeneHus sapa atoMa ypaHa mno ¢potorpaduu TpeKoB.

8. M3yueHue TPEeKOB 3apsDKEHHBIX YaCTHUIl MO TOTOBBIM (oTorpadusM» (BBIIOTHAETCS
JIoMa).

Tema npoekma «HeratuBHOE BO3JIEHCTBHE paaudalvy (MOHU3UPYIOMIUX M3ITYYCHHUI) Ha
’KMBBIE OPTaHU3MBI U CLIOCOOBI 3aIIUTHI OT HEE)



Crtpoenue u 3BoJiionus Beesennoit (5 1)

CocraB ConHeuHoll cuctemsbl: ColHIle, BOCEMb OOJBIINX IMJIaHET (IIECTh U3 KOTOPBIX
UMEIOT CIYTHUKM), TSATh IUIAHET-KapjiuKOB, AacTepOU]Ibl, KOMETbl, METEOpHbIE Tela.
®opmupoBanue CoOIHEYHOM cHCTEMBbl. 3eMilsi M IUIaHEThl 3eMHOW rpynnbl. OOIIHOCTH
XapakTepUCTHK IUIaHeT 3eMHOM rpynnbl. [lnaHerel-rurantbl. CHOYTHHUKM M KOJbIA
IlaHeTruranToB. Manble Tena CoOJIHEUHOM CHCTEMBbI: acTepOU[Ibl, KOMEThI, METEOpPHBIE Tela.
OO6pazoBanue XxBOCcTOB KomeT. Panmant. Mereopur. bomua. ConHue U 3Be3bl: CIOUCTas
(30HHas1) cTpyKTypa, MarHutHoe 1mone. Mcrounuk oSHeprum ConaHIa W 3BE3] —
TEII0, BBIJIEJIIEMOE TPU MIPOTEKAaHUU B UX HEJIPax TEPMOsIEPHbIX peakiuid. CTaguu 3BOIIOLUU
Connua. Nanaktuku. Meraranaktuka. Tpu BO3MOXHBIE MOJIETN HEcTalMOHapHOW BceneHHOH,
npeiokeHHsle  ALA. @punMaHoM.  DKCIepUMEHTaIbHOE — TOATBEpXKIeHHEe  Xab0iom
pacmmpenus Beenennoii. 3akon Xa00ua.

Temuwt npoekmaoe:

«EcTecTBEeHHEBIE CITYTHUKH IIJIAHET 3eMHOM TPYIIIBD,

«EcTecTBeHnbIE CIIYTHHKHU IIJIAHCT-TUTAHTOB»

Pe3epBHoe Bpemsi. UTorosoe mosropenue (2 4.)

Oo0un uac pesepenozo epemenu 0obéaenen Ha usyuenue memvl «Mexanuueckue
KO0J1e0anHusA u 601Hbl. 36YK)

3.TemaTuyeckoe NIIAHUPOBAHUE

7 KJjacc
Knace 7
Pa3zgen Koanuect | Tema, cogep:xanue OcHoBHbBIE BUABI Y4eOHOI OcHOBHBIE
BO JeATeILHOCTH HanpaBJieH
4acoB us
BOCIINTATE
JLHOH
IeATeJILHO




CTH

Beenenue 4u.
®dusuka — Hayka o — OOBSICHATD, OMUCHIBATE 2,3, 4
npupoae. Pusndeckue ¢busnyeckue SBICHNUA,
SIBJICHMSI, BEIIECTBO, oTIMYaTh (huznYecKue
TEJO0, MaTEepHsl. SIBIICHUSL OT XUMUYECKUX;
dusnueckue cBoiCTBa — IPOBOJUTH HAOIIOCHUS
Tesl. OCHOBHBIE METOIBI | (PM3UUECKUX SBJICHUH,
U3YUYEHUS, UX pasiiuMe. | aHaJIU3UpPOBaTh U
[Tonsatue o pU3MUECKON | KIACCHPHUIMPOBATH HX;
BEJIMYUHE. — Pa3In4aTh METO/bI
MexnyHapoHas U3ydeHUs (PU3UKY;
cucTeMa eJMHHII. — U3MEPATh PACCTOSHUS,
[Ipocreitmme IIPOMEXYTKHU BPEMEHH,
U3MEpUTEIIbHbIE TeMIIeparypy;
npubopsl. Llena nenenust | — oOpabaThIBaTh pe3yaIbTaThI
LIKaJbl Ipubopa. U3MEpEeHUii;
Haxoxnenue — [E€PEBOJIUTH 3HAYECHUS
MOTPELIHOCTH ¢usnueckux BenuuuH B CU;
U3MEpeHusl. — BBIICIISATH OCHOBHBIE ATallbl
CoBpemeHHbIe pa3BUTHs (PU3NYECKON HAYKHU U
JOCTUKEHUS HAYKU. Ha3bIBaThb UMEHA BbIIAIOIINXCS
Poinib ¢Gu3uKN M yUEHBIX | YUEHBIX;
Hallel CTpaHbl B — ONpENENITh LEeHY JeJIeHUS
Pa3BUTHH TEXHUYECKOTO | HIKAJIBI U3MEPUTEIBLHOTO
nporpecca. Bnusiaue npudopa;
TEXHOJOTMYECKHUX — NPEACTABIATh PE3YJIbTAThI
MPOILIECCOB Ha W3MEPEHUH B BUJIE TaOJIHII;
OKPYKAIOIILYIO CPENy. — 3alMChIBaTh PE3YNbTAT
U3MEpEHUs C YIETOM
HOTPELIHOCTH;
— paboTaThb B rpymie;
— COCTaBJIATH IUIaH
MIpe3eHTalNH
IlepBonayaiusb | 64.
HbIe
CBeJCHHS O
CTPOeHUH
BellecTBa
[IpencraBnenus o — OODBSICHATH ONBITHI, 4,5

CTPOEHHUH BEILIECTBA.
OnbITHI,
MOATBEPKIAIOIINE, YTO
BCE BEIIECTBA COCTOAT U3
OTIEIbHBIX YaCTHII.
Monekyna —
Meb4Yanias yacTulia
BemiecTBa. Pazmepsl
Monekya. uddy3us

B JKHAKOCTSX, Ta3ax U
TBEpJbIX Tenax. CBs3b

MIOATBEP K IAOLINE
MOJIEKYJISIPHOE CTPOEHUE
BELIECTBA, OIBITHI 110
0OHApY>KEHHIO CHUJT B3aMMHOTO
MPUTSKEHUS U OTTATKUBAHUS
MOJIEKYT,

— OOBSCHATD: (PU3NYECKHE
SIBJICHUSI HA OCHOBE 3HAHMI O
CTPOEHMH BEILECTBA,
OpOYHOBCKOE JIBUKCHHUE,
OCHOBHBIE CBOMCTBA MOJIEKYII,




ckopoctu muddy3uu u
TEeMIIepaTyphl Tela.
DU3NYECKUI CMBICHT
B3aUMOJICVCTBHUS
MOJIEKYIL.
Cy1iecTBOBaHUE CUIT
B3aMMHOIO IPUTSKEHUS
Y OTTAJIKUBAHUS
MOJIEKYJI. SIBIeHue
CMa4YMBaHUS U
HECMa4HUBaHUS TEJ.
ArperaTHble COCTOSIHUS
BemecTBa. OCOOEHHOCTH
TPEX arperaTHhIX
COCTOSIHUI1 BEIlIECTBA.
OObsicHeHrEe CBOMCTB
ra3oB, JKUAKOCTEH U
TBEPJIBIX TEJI HA OCHOBE
MOJICKYJISIPHOTO
CTpOCHHUSI.

sBiieHne nuddys3umu,
3aBUCUMOCThH CKOPOCTHU
nporekanus quddy3un ot
TeMIIepaTyphl Tela; —
CXeMaTU4YecKu U300paxkarhb
MOJIEKYJIBI BOJBI U KHCIIOPOJIA;
— CpaBHUBATh pa3Mephl
MOJIEKYJI Pa3HbIX BEIIECTB:
BOJIbI, BO3/1yXa;

— aHAJIU3UPOBATH PE3YJIbTATHI
OTIBITOB I10 JIBKEHUIO
MOJIEKYJ 1 T Py3un;

— MPUBOJUTH IPUMEPHI
mudGy3un B OKpYKarOIIEeM
MUpE, TPAKTHYECKOTO
WCIIOJIb30BaHUS CBOMCTB
BEIIECTB B PA3JIUYHBIX
arperaTHbBIX COCTOSIHHSIX;

— HaOJII01aTh U UCCIIEI0BATh
SIBJICHUE CMAuMBaHUA U
HECMa4YUBaHUS T€Jl, OOBSACHATD
JTaHHbBIC SBJICHHS HA OCHOBE
3HAaHUM O B3aUMOJICVCTBUH
MOJIEKYJI;

— JI0Ka3bIBaTh HAJTUYHE
pa3nuuus B MOJIEKYISIPHOM
CTPOCHUH TBEPJIBIX TET,
KUJKOCTEH U Ta30B;

— MPUMEHSTH MTOTYyICHHBIE
3HAHUS MIPH PEIICHUHU 33]1aY;
— U3MEPSATH pa3Mephbl MAIIbIX
TEJ METOJIOM PSI/IOB,
pasnuyaTh CIIOCOOBI
U3MEPEHHS pa3MEepPOB MaJIbIX
Te;

— MPEACTaBIATh Pe3yIbTaThI
W3MEPEHUH B BUJIE TAOJIHIT,
— paboTaTh B rpymnmne

B3aumopeiict
BUA TeJ

23y,

MexaHn4deckoe
nBrKeHne. Tpaekropus
JBUKEHUS TeNa, MyTh.
OCHOBHEBIE €TUHUIIEI
nytu B CU.
PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JIBIDKCHHE.
OTHOCUTENBHOCTh
JIBIDKCHMS.

CxkopocTb
PaBHOMEPHOTO U

— Omnpenensitb: TPAEKTOPHUIO
JBIDKEHUS TeJa; TEo,
OTHOCHUTEIILHO KOTOPOT'O
MIPOUCXOIUT IBH)KCHHE;
CPEIHIOI0 CKOPOCTh ABM)KEHHUS
3aBOIHOTO aBTOMOOWIISI; TTYTh,
MPOMICHHBIN 3a JaHHBIN
MIPOMEXKYTOK BPEMEHHU;
CKOpOCTB Tefa 1o rpaduky
3aBUCUMOCTH IIyTH
PaBHOMEPHOTO ABUKEHUS OT
BPEMEHH; INIOTHOCTH

6,7




HEPaBHOMEPHOTO
JIBH>KEHUA. BekTOopHbBIE U
CKaJIsIpHbIE (PU3UYECKUE
Benn4uHbI. OnpeneneHue
ckopoctu. OnpeneneHue
IIyTH, IPOHJEHHOTO
TEJIOM [P PAaBHOMEPHOM
IBUKCHHUH, TI0 (hopmyrie
U C IIOMOIIBIO TPa(HKOB.
Haxoxzenue BpeMeHu
JBUKEHUS TElL.

SIBrieHne nHepuuH.
[IposiBneHue siBeHus
WHEPIUH B OBITY U
TexHuke. MI3meHnenue
CKOPOCTHU TeJ IPH
B3auMozeiicTBuu. Macca.
Macca — mepa
WHEPTHOCTH TeJa.
HNHepTHOCTH — CBOMCTBO
tena. OnpeneneHue
Macchl TeJla B pe3yjIbTaTe
€ro B3aMMOJICHCTBHS C
JPYTUMU TEIaMHU.
BersicHeHMe ycnoBuil
paBHOBECHSI Y4EOHBIX
BecoB. [InoTHOCTH
BellecTBa. M3menenue
TJIOTHOCTH OJTHOTO U
TOTO K€ BEIIECTBA B
3aBUCUMOCTH OT €T0
arperaTHOro COCTOSTHUS.
Omnpenenenrue Macchl
TeNa Mo ero 00beMy U
IUIOTHOCTH, 00BbeMa Tejia
10 €ro Macce u
TJIOTHOCTH.

N3meHenue ckopoctu
TeJa Mpy JCUCTBUU HA
HETO JIPYTUX Tell.

Cwita — npuumnHa
W3MEHEHUs CKOPOCTH
JBIKEHUS, BEKTOPHAS
¢u3nueckas BeIHUMHA.
I'padnueckoe
M300paKeHUE CUJIBL.
Cuna — Mepa
B3aUMOJICVCTBHUS TEI.
Cuia tsxectu. Hannune
TATOTEHUS MEXKIY BCEMHU
TeaaMu. 3aBUCUMOCTh
CHUJIBI TSKECTH OT MACChI

BEIIECTBA; Maccy TeJla Mo €ro
00bEMY U TUIOTHOCTH;, CHITY
TSDKECTH 10 U3BECTHOU Macce
TeJa; Maccy Tejia 1o 3aJaHHON
CHUJIE TSKECTH;, 3aBUCUMOCTh
W3MEHEHHUS CKOPOCTH TeJla OT
IPUIIOKEHHOM CUJIBL;

— JI0Ka3bIBaTh
OTHOCHUTEIIbHOCTb JIBUKCHHS
Tena;

— paccuuThIBaTh CKOPOCTh
TeJa MPU PABHOMEPHOM H
CPEIHIOI0 CKOPOCTh MPH
HEPaBHOMEPHOM JIBHKCHUH,
CHUIIY TSDKECTH U BecC TeJa,
PaBHOJEHCTBYIOIYIO JBYX
CUII,

— pa3ynyaTh paBHOMEPHOE U
HEPAaBHOMEPHOE JIBIKCHUE;
— rpaduyuecku n300paxaTh
CKOPOCTb, CUJTY M TOUKY €€
MPUIIOKEHUS;

— HaxOJIUTh CBSI3b MEXKTY
B3aMMOJICHCTBHEM TEI

Y CKOPOCTBIO UX JIBUKCHHUS,
— YCTaHaBIIMBAaTh
3aBUCHMOCTH U3MEHEHUS
CKOPOCTH JIBUKEHUS TeJa OT
€ro Macchl;

— pa3nuyaTh UHEPLHUIO U
WHEPTHOCTH TeJIa;

— ONPEIENSTh MIOTHOCTh
BEIIIECTBA;

— paccUUTHIBATh CUITY
TSDKECTH U BEC Tea;

— BBIACTISATH 0COOCHHOCTH
IJTAaHET 3€MHOM

TPYMIBI ¥ TUIAHET-TUTAHTOB
(pa3nuuue u 001IKe CBOWCTBA);
— MPUBOJUTH IPUMEPHI
B3aMMOJEHCTBHSA TeEIl,
MIPUBOJIAIIETO K U3MEHEHUIO
WX CKOPOCTH; TIPOSBIICHUS
SIBIICHUSI UHEPIIUU B OBITY;
TIPOSIBIICHUS TATOTCHHS B
OKpYKaroIlleM MUPE; BUI0B
nedopmaruu, BCTPEUAIOIIHXCS
B OBITY; pa3TUYHBIX BHJIOB
TPEHUS,

— Ha3bIBaTh CIIOCOOBI
YBEJIMYEHUS U YMEHBIICHUS
CWJIBI TPEHUS;




teaa. CBoOomHOE
MaJCHUE Tel.
Bo3HHMKHOBEHHE CUIIBI
ynpyroctu. I[Ipupona
CHJIBI YIIPYTOCTH.
OrnbITHBIC
ITOATBEPKICHUS
CYLIECTBOBAHMSI CUJIBI
ynpyroctu. 3akoH ['yka.
Bec tena. Bec Tena —
BEKTOpHas (pusnueckas
BenuuuHa. OTiinumne Beca
TEJa OT CUJIBI TSKECTH.
Cuna TsKecTH Ha IpYyrux
IJIaHEeTax.

N3yuenune yctpoiictsa
JUHAMOMETpA.
N3mepenus cuin ¢
MIOMOLIBIO JUHAMOMETPA.
PaBHOnelicTBYIOIIAS CHIL.
CrnosxeHue 1ByX cui,
HaIIPaBJICHHBIX 110 OHON
MpSAMOU B OJTHOM
HaIIpaBJICHUU U B
MIPOTHUBOMNOJIOKHBIX.
I'paduueckoe
n300pakeHue
PaBHOIEHCTBYIOLIEN
nByx cuil. Cusa TpeHwusl.
W3mepenue cuiel TpeHUs
ckosbkeHus. CpaBHEHME
CHJIBI TPEHUS
CKOJIbXKEHUS C CUIION
TPEHMSI KaUEHUSI.
CpaBHEeHUE CUJIBI TPEHHUS
¢ BecoM Teina. Tpenue
nokos1. Ponb TpeHns B
TexHuke. CrnocoOsbl
YBEJIMUYEHUS U
YMEHBILIEHUS TPEHUS.

— pacCUUTHIBATh
PaBHOJEHCTBYIOIYIO JBYX
CuI;,

— [EPEBOJIUTH OCHOBHYIO
€VHUILY IIyTH B KM, MM, CM,
JIM; OCHOBHYIO €IMHUILY MacChl
B T, I', MI'; 3HAYCHHE IIJIOTHOCTH
u3 Kr/M3 B 1/cM3;

— BBIpa)kaTh CKOPOCTb B KM/U,
M/c;

— aHaAJIU3UPOBATh TAOJUYHBIE
JTaHHbIE;

— paboTaTh ¢ TEKCTOM
y4eOHUKa, BBIJICISATH TIIaBHOE,
CUCTEMATU3UPOBaTh U
000011aTh MOTY4YEHHbIE
CBEZICHHMsI O Macce Telna;

— [POBOJUTH SKCIIEPUMEHT I10
U3YYEHHUI0 MEXaHUYECKOT O
JBUKCHMSI, CPABHUBATh
OTIBITHBIE JJAHHBIE;

— JKCIIEPUMEHTAIILHO
HaXOAUTb
PaBHOJEHCTBYIOILYIO IBYX
CUII;

— NPUMEHATH 3HaHUS K
pELIeHHUIO 3a/1aY;

— U3MepATh 00bEM Tena ¢
MTOMOLIBIO0 U3MEPUTEIBLHOTO
LWIAH]PA; IJIOTHOCTD
TBEP/IOT0 TeJla C MOMOIIBIO
BECOB M U3MEPUTEIBHOIO
LHWIMH]IPA; CUITy TPEHHUSI C
IIOMOLIBIO JUHAMOMETPA;

— B3BELIMBATh TEJIO HA
y4eOHBIX Becax M ¢ UX
MTOMOIIBIO OTPEAEISATh Maccy
Tena;

— T0JIb30BaThCA
pa3zHOBECaMy;

— IpagyupoBaTh NpYyKUHY;
— MOJIy4aTh LIKaIy C
3aJlaHHOM 1IEHOH JIeTICHUS, —
aHAJIN3UPOBATh PE3YJIbTATHI
W3MEPEHUH U BBIUNCIICHUM,
JIEJIaTh BBIBOJIBL;

— MPEACTABIATh PE3YIbTATHI
HU3MEPEHUH U BBIYUCIICHUN B
BUJIC TAOJIHIL;

— paboTaTh B rpymnie

JlaBjaenue
TBePAbIX TeJ,

21y.




JKHAKOCTEH U
ra3oB

Hasnenue. ®opmyna st
HAXOXICHUS JTABJICHHUSI.
Eaununb! napneHus.
BrisicHenue croco6oB
W3MEHEHHUS JaBJICHUS B
OBITY M TEXHUKE.
[Tpuunnsb!
BO3HHUKHOBEHUS
JIaBJICHUS Tra3a.
3aBUCHUMOCTD JaBJICHUS
ra3a JIaHHO#M Macchl OT
o0bemMa U TeMIepaTypsl.
Paznuuusa mexny
TBEPJBIMH TEJIaMH,
KUJKOCTSAMHU U Ta3aMH.
[Tepenaua naBneHus
KHUJKOCTBIO U Ta30M.
3akoHn [lackars.
Hanuuue naBnenus
BHYTPH KHJIKOCTH.
YBenuueHue 1aBIeHus C
TITyOMHOHN TOTPYKESHHUS.
Ob6ocHoBaHMe
pacIoIOKEHUs
MMOBEPXHOCTHU
OJIHOPOJHOM KUJKOCTH B
cooOmiarmuxcs cocyaax
Ha OJIHOM YPOBHE, a
JKUJIKOCTEN C pa3HOU
MJIOTHOCTHIO — Ha
Pa3HBIX YPOBHSX.
YcTpolcTBO U IeiiCTBHE
IUTI03A.

ATMocdepHoe
JapiieHue. Bnusaue
aTMoc(hepHOro JaBICHUS
Ha )KHBBIC OPTAHU3MBI.
SIBnenHus,
TTOATBEPIKIAIOTIIHE
CYILIECTBOBAHHUE
aTMOC(EepHOTO
nasneHus. Onpeznenenue
aTMOC(EepHOTO
nasieHus. ObIT
Toppuuennu. Pacuer
CUJIBI, C KOTOPOH
atMocdepa 1aBuT Ha
OKPYKAIOIIHUE TTPEIMETHI.
3HAKOMCTBO C paboTOM 1
YCTPOMCTBOM

— IlpuBoanTE NpUMEpBHI,
IIOKa3bIBAIOLIUE 3aBUCUMOCTh
JIEUCTBYIOIECH CHIIBI OT
IJIOLIA/IA OTOPBL;
HOJTBEPKIAI0IINE
CYLIECTBOBaHHE
BBITAJIKMBAIOILEH CUJIBI;
YBEITUYEHUS IUIOLIAIN OMOPHI
JUIS. YMEHBILIEHUS J1aBICHNUS;
COOOMIAIOIIUXCS COCYIOB B
OBITY, TPUMEHEHUS
HOPITHEBOTO KHUIKOCTHOTO
Hacoca U THPaBIMYECKOTO
npecca, MIaBaHus pa3InyHbIX
TeJI ¥ )KUBBIX OPraHU3MOB,
IUTAaBaHUSI U BO3IyXOILJIaBaHUS;
— BBIYUCIIATH JIaBJICHUE 110
U3BECTHBIM Macce U 00beMy,
Maccy BO3Jyxa, aTMOc(hepHoe
JIaBJICHUE, CUITy ApXuMmesa,
BBITAJIKMBAOILYIO CUITY 110
JAHHBIM YKCIIEPUMEHTA;

— BBbIpa)kaTh OCHOBHBIE
enuHUIB 1aBieHus B kl]a,
rlla;

— OTJIMYATh ra3bl MO UX
CBOWCTBaM OT TBEPJIBIX T€I U
JKUJIKOCTEH;, OOBSICHATE:
JlaBJIeHHE ra3a Ha CTEHKU
COCy/la Ha OCHOBE TEOPUH
CTPOEHUS BEILECTBA, IPUUHHY
nepeiayu 1aBJIeHUs
KHJIKOCTBIO WJIM T'a30M BO BCE
CTOPOHBI OJJUHAKOBO, BIMSHHUE
aTMoc(hepHOro JaBiIeHUs Ha
KHUBBIEC OPTaHU3MBI, U3MEPEHUE
aTMoc(hepHOTro JaBIEeHHUS C
MIOMOIIIBIO TPYOKH
Toppuuennu, n3MEHEHNE
aTMOC(EepHOT0 AABICHHS I10
Mepe yBEJTMYEHHsSI BRICOTHI HaJl
YPOBHEM MODs, TPUUNHBI
TJIaBaHUs TeJl, YCIOBUS
TUTaBaHUS CY0B, U3MEHEHUE
OCaJIKH CyJIHa;

— aHATU3UPOBATH PE3YJIbTATHI
9KCHEPUMEHTA N0 U3YYEHUIO
JIaBJICHUS Ta3a, OIbIT 10
nepeaaye JaBIeHUs
KHJIKOCTBIO, OTIBITHI C

1,4,7




OapomeTpa-aHepousa.
Hcnons3oBanue ero npu
METEOPOJIOTUUECKUX
HaOJIIOICHUSX.
ATtMocdepHoe 1aBiIeHHE
Ha pa3UYHbIX BBICOTAX.
YCTpoicTBO M IPUHITUIT
JIEACTBUS OTKPBITOrO
JKMJIKOCTHOT'O U
METaAJIJINYCCKOrO
Ma"HoMmeTpoB. [TpuHumn
JIEHCTBUS MIOPLIHEBOTO
JKMJIKOCTHOI'O Hacoca

Y TUAPABIAYECKOTO
npecca. dusnueckue
OCHOBBI pabOThI
TUJPaBINYECKOTO
npecca.

[TpuunnbI
BO3HHUKHOBEHHUS
BBITAJIKMBAIOIICH CHUJIBL.
IIpupona
BBITAJIKMBAIOIICH CHUJIBL.
3akoH Apxumena.
IInaBanme ten. YcnoBus
IUTaBaHUS TEI.
3aBUCUMOCTD TTTyOUHBI
MOTPY>KEHUS TeNa B
JKHIKOCTB OT €ro
mIoTHOCTH. Puszndeckue
OCHOBBI TIJTaBaHUS CYIOB
Y BO3/1yXOIJIAaBaHUS.
BonHblil 1 BO3TYIIHBII
TPaHCHOPT.

BEICPKOM ApxuMena;

— BBIBOAMTD (HOPMYITY ISt
pacuera JAaBlIeHUs KUJIKOCTH
Ha JIHO ¥l CTEHKH COCY/a, JUIs
oTpesieNIeHUs! BBITAJIKHUBAIOIIEH
CHUIBI;

— yCTaHaBIIMBATh
3aBHUCHMOCThH U3MEHEHUS
JTABJICHUS B KUJKOCTHU U rase ¢
W3MEHEHHEM TITyOHHBI;

— cpaBHUBaTh aTMOc(hepHoe
JABJICHHUE HA Pa3IIUIHBIX
BBICOTaX OT MOBEPXHOCTH
3emiu;

— Ha0JII01aTh OTBITHI MO
U3MEPEHUIO aTMOC(HEPHOTO
JABJICHUS U JeNIaTh BHIBOIBL;
— pa3nu4aTth MAaHOMETPHI 0
IEJISIM UCITIOJIb30BAHNS,

— yCTaHaBIIMBATh
3aBUCHMOCTB MEXKTY
U3MEHEHUEM YPOBHS
KHUJIKOCTU B KOJICHAX
MaHOMETpa U JaBJICHHUEM;

— JTOKa3bIBaTh, OCHOBBIBASIChH
Ha 3akoHe [lackans,
CYIIIECTBOBAHHE
BBITAJIKUBAIOIIEH CUITBI,
JIEWCTBYIOLIEH HA TEJIO;

— yKa3bIBaTh MPUYUHBI, OT
KOTOPBIX 3aBHCHT CHJIA
Apxumena;

— paboTaTh C TEKCTOM
yueOHUKa, aHATU3UPOBATh
dhopmynel, 060011aTh U I€NIaTh
BBIBOJIBI;

— COCTaBIJIATH TUTaH
MIPOBEICHUS OTIBITOB;

— MPOBOJIUTH OIBITHI TT0
o0OHapy>KeHHIO aTMOC(hEepHOro
JTaBJICHUSI, U3MECHECHUTO
aTMoc(hepHOTo TaBICHHUS C
BBICOTOW, aHAJTM3UPOBATH UX
PE3YNbTATHI U JIeNIaTh BBIBOIBI,
— MPOBOIUTH
HCCIIEI0BATEIbCKHUI
9KCIIEPUMEHT:

0 OMPEICTICHUIO 3aBUCUMOCTH
JIaBJICHUS OT ICHCTBYIOIIEH
CHJIBL, C COOOIIAIOIIMMUCS
COCy/aMH, aHAJIU3UPOBATh
PE3YNIbTATHI U JeNIaTh BHIBOJIBL,




— KOHCTPYUPOBATh MpUOOP
JUISL IEMOHCTPALIUH
THJIPOCTATUYECKOTO JIABJICHUS;
— U3MepsATh aTMochepHoe
JIaBJICHHUE C TIOMOIIHIO
OapomeTpa-aHepou/Ia,
JIaBJICHHUE C TIOMOIIHIO
MaHOMETpa;

— IPUMEHSTH 3HAHUS K
PCLICHUIO 3a/1a4;

— OTIBITHBIM ITyTEM
00Hapy>KUBaTh
BBITAJIIKMBAIOIIIEE JICHCTBHE
JKUIKOCTH Ha MOTPYKEHHOE B
HEE TEJIO; BBISICHUTD YCIIOBUS,
IIPU KOTOPBIX TEJO IJIaBaeT,
BCIUIBIBAET, TOHET B )KUJKOCTH;
— paboTaTthb B rpynmne

PatGora u
MOIIHOCTb.
JHeprus

134.

Mexannueckas pabora,
ee GU3UIECKUN CMBICII.
MoOmIHOCTE —
XapaKTEepPUCTHKA
CKOPOCTH BBITIOJTHEHUS
pabotsl. [IpocTeie
MeXaHu3MBbI. Peryar.
VYcnoBust paBHOBeCUS
pbryara. MomeHT

CHIIBI — (pu3ndecKas
BEJIMYUHA,
XapakTepu3yrouas
JICHCTBHUE CHIIBI.
IIpaBuI0 MOMEHTOB.
YcTpolicTBO U AeiicTBHE
PBIUYKHBIX BECOB.
TTonBr>XHBIN 1
HETIOIBUKHBIN OJIOKH —
MPOCTHIE MEXaHU3MBI.
PaBencTBO pabot mpu
WCTIOTB30BaHUH MTPOCTHIX
MEXaHH3MOB. «30JI0TO¢
MPaBUJIO» MEXAHUKH.
LenTtp TsKECTH TENA.
LenTp TsxecTn
Pa3IUYHBIX TBEPIBIX TEI.
CraTtuka — paznen
MEXAHUKH, U3YIarOLIHN
YCJIOBUS PaBHOBECHUS
Ten. Y ClIoBUsA
paBHOBECHS TEl.

— BpIuncnsaTh MEXaHUYECKYIO
paboTy, MOILITHOCTH IO
U3BECTHOH paboTe, YHEPTHIO;
— BBIpaXKaTh MOIIIHOCTH B
pPa3IUYHBIX EUHUTIAX; —
ONpENIENATh YCIOBHUS,
HE0O0XO0IUMBIE IS
COBEPILECHUS] MEXaHUYECKOU
pabOoThI; MJIEYO CUJIIBL; LIEHTP
TSYKECTH IIJIOCKOTO TENa;

— aHAJIU3UPOBATH MOIIHOCTH
Pa3IMYHBIX TPUOOPOB; OMBITHI
C TIOJIBI)KHBIM U
HenmoABMXKHBIM Oyokamu; KIT]]
pa3IUYHBIX MEXaHHU3MOB;

— NPUMEHSTh YCIOBUS
paBHOBECHsI pbIyara

B NMPAKTUYECKUX LIEIIAX:
MOBEM W TIEPEMEIIICHUE TPY3a;
— CpaBHMBATh ACICTBUE
MTOJBMYKHOTO ¥ HETOIBHXKHOTO
OJIOKOB;

— YCTaHaBIIUBAaTh
3aBUCUMOCTDb MEXIY
MeXaHH4ecKol paboToil,
CUJIOW U ITPOWJICHHBIM IIyTEM;
MEXITy paboTON 1 YHEPTUCH;
— MPUBOJUTH MPUMEPHL:
WJUTIOCTPUPYIOILINE, KaK
MOMEHT CHUJIbl XapaKTEPU3YeT
JICCTBHE CUJIBI, 3aBUCALIEE U
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[TonsTHE O MONIE3HOU 1
nosiHo# padore. KIT/I
MexaHu3zma. Haknonnas
IUIOCKOCTb.
Onpenenenne KITJ]
HAKJIOHHOM IIJIOCKOCTH.
DHeprus.
[TorennmanbHas
SHEprus. 3aBUCUMOCTb
IIOTEHIMAJIbHON SHEPIUU
Tena, MOJHATOTO Haj
3eMJIeii, OT €ro MacChl 1
BBICOTBI [TOABEMA.
Kunernueckas sneprus.
3aBUCUMOCTD
KMHETUYECKOU SHEPrUU
OT MAacChl TeJa U €ro
ckopoctu. [lepexon
OJIHOTO BHJIa
MEXaHUYECKON IHEPTrUun
B npyroii. [lepexon
SHEPIHH OT OJIHOIO Teja
K JIpyromy.

OT MOJTYJISI CUJIBI, I OT €€
ieda; IpUMECHCHHUS
HETIOJIBMYKHOTO U ITOBIIKHOTO
OJIOKOB Ha MPaKTHKE;
pPa3IMYHBIX BHJIOB PAaBHOBECHS,
BCTPEUAIOIIUXCSI B OBITY; Tel,
00J1a1ar0IuX OTHOBPEMEHHO H
KHHETHYECKOM, U
MOTEHIMAILHON YHEPTUEH;
MIPEBPAIICHUS SHEPTUH U3
OJIHOTO BHJIa B IPYTOM;
paboTtath C TeKCTOM y4eOHUKa,
0000111aTh U A€7aTh BBEIBOBI;
— YCTaHAaBIIMBATh OIBITHBIM
yTeM, 4TO Moje3Has padora,
BBIIIOJIHCHHAS C IIOMOIIBIO
MIPOCTOTO MEXaHNW3Ma, MCHbIIIC
IIOJIHOM; BUJI paBHOBECHUS I10
HU3MCHCHUIO MTOJIOKCHUS
IEHTpa TSHKECTH TEJIa;

— MPOBEPSATH OIBITHHIM
myTeM, Py KaKoM
COOTHOIICHUU CHJI M UX TUICY
phIUar HaxXoIUTCS B
PaBHOBECHH; IMPABUIIO
MOMEHTOB;

— paboTaThb B rpymie;

— MPUMEHSTH 3HAHUS K
pelIeHuIo 3a/1a4;

— JIEMOHCTPHUPOBATh
MIpEe3eHTAIINH;

— BBICTYIIATh C JIOKJIa/IaMU;
— y4acTBOBaTh B 00CYKJIEHUU
JTOKJIAJIOB U MPE3EHTAIHIA

Pe3zepBHoe 1u4.
Bpems,
NOBTOpPEHHE
8 kuaacce
8 kirace
Paszpnen Kosmuect | Tema, cogep:xxanue XapakTepucTHKa BU10B OcHoBHBIE
BO AeATeJIbHOCTH YYaLIUXCH HAINpaBJICH
4yacos ust
BOCIIHTATE
JIbHOM
NAeATeJIbHO
CTH
Tennosble 23u4.
sIBJICHUS




TemaoBoe IBUKECHUE.
OcoOeHHOCTH ABUKCHHUS
MoJekyi. CBs3b
TEeMIIepaTyphl Tella U
CKOPOCTH JIBUIKEHHUSI €r0
MOJIEKYJI. JIBUXKeHue
MOJIEKYJI B ra3ax,
KHUJKOCTSAX U TBEPJIbIX
tenax. [IpeBpaienue
SHEPTUH TeJa B
MEXaHNYECKHUX
npoueccax. BHyrpeHHss
SHEprus Tena.
YBennueHue BHyTpeHHEN
SHEPIHH TeJla yTeM
COBEPILICHUS pabOTHI HAJT
HUM WUJIU €€ YMEHbILICHHE
MIPU COBEPILECHUH PAOOTHI
tenoM. 3MeHeHue
BHYTPEHHEHN 3HEPruun
Tena

IIyTEM TEIUIONEepeaayuH.
TennonpoBoIHOCTS.
Paznuuue
TETUIONPOBOJHOCTEN
Pa3IMYHBIX BELECTB.
KonBekust B )KHAKOCTSIX
u razax. O0bsacHeHue
koHBekuuu. [lepenaua
SHEPTUU U3ITYUECHUEM.
OcobeHHOCTH BHIOB
TEeIIonepeaum.
KonnuecTBo TEMIOTHI.
Enunune! konnuectsa
TEIUIOTHI. Y AebHas
TEIJIOEMKOCTh BELIECTBA.
dopmyina 115 pacuera
KOJIMYECTBA TEIJIOTHI,
HEO0O0XO0IMMOr0 ISt
HarpeBaHus Teja WIn
BBIZICISIEMOTO MM TIPH
OXJIAXKACHUH.
YcerpolicTBo

Y IPUMEHEHHUE
Kajopumerpa. ToOIIMBO
KaK UCTOYHHK YHEPTUU.
VenpHas TEIoTa
CropaHusi TOIUIMBA.
®dopmyia s pacyera
KOJIMYECTBA TEIJIOTHI,
BBIJIEJISIEMOTO PH
CrOpaHuU TOIUIMBA.

— Paznnuate TemnoBble
SIBJICHUS1, arperaTHbIe
COCTOSIHMS BELIECTBA;

— AHAJIU3UPOBATH
3aBUCUMOCTb TEMIIEPATYpPHI
TeJa OT CKOPOCTH JIBUKECHUS
€ro MOJIEKYJI, TAaOJIUYHbIE
JIaHHBIE, TPa(UK IJIaBJICHUS U
OTBEPJICBAHMS;

— HaOII0AaTh M UCCIIETI0BATh
IIpEBPAILCHUE SHEPTUH TEJla B
MEXaHNYECKUX IIPOLIEeCCax;
— NPUBOJIUTH IPUMEPHL:
IPEBPAILCHUs] SHEPTUU IPU
NOJbEME TeJIa U MPHU €ro
MMaJIcHAN, MEXaHUUECKOHN
SHEPIUH BO BHYTPEHHIOIO;
VU3MEHEHUS BHYTPEHHEN
SHEPIUH TeJla IyTeEM
COBEpIIIeHHS paObOTHI

U TEIUIONIepeayH;
TEIJIoNepe1ayu MyTeM
TEIJIONPOBOJHOCTH,
KOHBEKLUHU U U3JTYYCHHUS;
MIPUMEHEHUSI Ha IPAKTHKE
3HaHUH O Pa3INYHOU
TEIJIOEMKOCTH BELIECTB;
JKOJIOTUYECKH YUCTOTO
TOIUIMBA; TOATBEPKIAOIINE
3aKOH COXpaHEHUS
MEXaHWYECKON YHEPTHH;
arperaTHbIX COCTOSIHUI
BEIIECTBA; SIBIICHUI IPUPO/IBI,
KOTOPbIE OOBSACHSIIOTCS
KOHJEHCalMeN napa;
WCII0JIb30BaHUs DHEPTHH,
BBIJIEJISIEMO ITpH
KOHJIEHCALIUX BOJASIHOTO N1apa;
BIIMSIHMS BIQXKHOCTH BO3/lyXa B
OBITY U JeSITETHbHOCTH
yenoBeka; npumenenus [IBC
Ha MpaKTUKE; TPUMEHEHUS
MapoBOi TYpOUHBI B TEXHUKE;
MIPOLIECCOB IIABJICHUS

Y KPUCTAJUIM3ALUN BEIIECTB;
— OOBSICHATH: U3MEHEHNE
BHYTPEHHEHN SHEPIUU Tea,
KOI'/Ia HaJ HUM COBEPIIAIOT
paboTy WM TEJIO COBEpIIAET
paboTy; TEIUIOBbIC SBICHUS HA
OCHOBE MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU;
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3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN.
[IpeBpaiienue
MEXaHUYECKON SHEPIrun
BO BHYTPEHHIOHO.
[IpeBpaienue
BHYTPEHHEHN SHEPruun

B MEXaHUUYECKYIO.
CoxpaHeHue 3Hepruu

B TEIUIOBBIX IIpOLECCaX.
3aKOH COXpaHEHUs

U IIPEBPAICHUS] SHEPTUU
B Ipupojie. ArperaTHbie
COCTOSIHUS BEIIECTBA.
Kpucrannmueckue tena.
[InaBnenue

U OTBEpJ/ICBaHUE.
Temneparypa
miassenus. I'papuk
MIJIaBJICHUS

U OTBEpECBaHUS
KPUCTAJUIMYECKUX TEll.

VY nenbHas Teninora
iaBnenusa. O0biacHeHne
MIPOLIECCOB IJIABJICHUS U
OTBEpCBaHM Ha OCHOBE
3HaHUHI O MOJIEKYJISIPHOM
CTPOEHHH BEILIECTBA.
dopmyia s pacuera
KOJIMYECTBA TEIUIOTHI,
HE00X0IMMOT0 JUIs
MIJIaBJICHUS TeJa WIN
BBIICTISIOLIETOCS MPU €ro
KPUCTAJIJIN3ALUH.
[TapooGpa3zoBanue u
ucnapenue. CKopocTtb
HCIIapEHHUS.
Hacprnennsiii u
HEHACBIIICHHBIN nap.
Konpencauus napa.
Oco0eHHOCTH MPOLIECCOB
HCIIapEHHUS

1 KOHJICHCALIUU.
[lornomenue sneprun
P UCTIAPEHUU
KHUJKOCTHU U BBIJIEIICHNE
€€ IIpH KOHACHC AN
napa. [Ipouecce kuneHus.
[TocTostHCTBO
TEMIEPATyphl IPU
KUIIEHUU B OTKPBITOM
cocyne. Ouznueckuii

(bU3UIECKUN CMBICIT: YIACTHHOU
TEIJIOEMKOCTH BEILIECTBA,
YIEIbHOU TEIUIOTHI CrOpaHus
TOIINBA, YJEJIbHON TEIIOThI
apooOpa3zoBaHUs; PE3yIbTaThl
9KCIIEPUMEHTA; IIPOLIECCHI
IUIABJICHUS U OTBEPACBAHUS
T€J1a Ha OCHOBE MOJIEKYJISIPHO-
KMHETUYECKUX
MpeACTaBICHUI; 0COOEHHOCTH
MOJIEKYJIAPHOTO CTPOEHUS
rasoB, )KMJIKOCTEW U TBEPIBIX
TEJ; IOHW)KEHNUE TEMIIEPATypPBI
XKHUJAKOCTU IIPU UCTIAPEHUU;
HOPUHIUI PabOThI

u ycrpoiictso [IBC;

— HKOJIOTHYECKHUE NMPOOIIEMbI
ucnoias3zoBanus JIBC u mytu
UX PELIEHUs; YCTPONCTBO U
HOPUHIUI pabOThl TApOBOH
TypOUHBI;

— KJaccu(uIUpoBaTh: BUbI
TOIINBA IO KOJUYECTBY
TEIUIOTBI, BBIIEISIEMON IIPH
CrOpaHUHU; PUOOPHI AJIs
U3MEPEHUS BIAKHOCTH
BO3/1yXa;

— NEePEYUCIATh COCOOBI
W3MEHEHUs BHYTPEHHEN
JHEPIuy;

— MPOBOJUTH OMBITHI 110
WU3MEHEHUIO BHYTPEHHEN
SHEpPruy;

— NPOBOJUTH
HCCIEN0BATEIbCKUI
9KCIIEPUMEHT

10 TEIJIONPOBOJHOCTH
pa3IUYHbIX BEUIECTB;

10 U3yUYECHHIO TIIaBJICHUS,
WCIIApEHUs U KOHJIEHCAIUH,
KHUIIEHUS BOJIBL;

— CpaBHUBATh BUJIbI
teronepenayun; KI1JI
Pa3IMYHbIX MAIIVH U
MEXaHU3MOB;

— YCTaHaBIIUBATh
3aBUCUMOCTbH MEKly MacCcou
T€Ja U KOJIMYECTBOM TEILIOTHI;
3aBUCHMOCTB IIpOLECCa
IIJIABJIEHUS OT TEMIIEPATYPhI
Tena,

— paccuuThIBaTh KOJUYECTBO




CMBICJ yIEJIbHOM
TEIJIOTHI
napoo0Opa3zoBaHus

Y KOHJICHCALIUH.
BnaxxnocTh Bo3yXa.
Touka pocel. Crioco0sl
ONpeIEICHUS BIAXKHOCTH
Bo3ayxa. ['urpomerpsi:
KOH/JICHCAllUOHHBIN U
BoJiocHOM. [Icuxpomerp.
PaGora raza u napa npu
pacumupenuu. TennoBeie
nsuratenu. [Ilpumenenne
3aKOHA COXpaHEHUS

U MIPEBpAIICHUS YSHEPTUU
B TEIUJIOBBIX JIBUTATENSAX.
VYeTpoiicTBO U IPUHIUIT
JNIEUCTBUS IBUTATEIS
BHYTPEHHETO CrOpaHuUs
(ABC). Oxonornyeckue
poOIEMBI IPU
ucnosibzoBanuu JIBC.
YCTpolcTBO U IPUHLUIL
JENCTBUS TApOBOM
Typounsl. KI1/]
TEIJIOBOTO IBUTATEIIS.

TEIUIOTHI, HEOOXOIUMOE IS
HarpeBaHus Tella WK
BBIJICIIIEMOE UM TIPH
OXJIAXKICHUH, BBIJICIISIONICECS
PU KPUCTAILTU3AIIHH,
HEO0OXO0IUMOC JIJIs
MIPEBPAICHHS B TIAp KUIKOCTH
110001 Macchl;

— MPUMEHSATH 3HaHUS K
pEIICHHUIO 3a/1a4;

— OIpEACNSITh U CPAaBHUBATH
KOJIMYECTBO TCILIOTHI,
OTJIaHHOE TOpsYEeH BOJIOU U
IIOJIY4EHHOE XOJIOJHOW IpHU
TEI000MEHE;

— ONPEILINIATh YICTbHYIO
TEIIOEMKOCTb BEIIIECTBA U
CpPaBHUBATH €€ C TAOJIUYHBIM
3HAYCHHEM;

— U3MEPSATH BIIAKHOCTh
BO3/1yXa;

— MPEACTaBIATh Pe3yIbTaThl
OIILITOB B BHUJIE TAOJIHIL, —
aHAJTM3UPOBATH TPUIHHBI
MIOIPEIIHOCTEN U3MEPEHU;
— paboTaTh B TpyIIE;

— BBICTYIIATh C JIOKJIaJIaMH,

JIEMOHCTPHUPOBATh
MpEe3eHTaluU
duekTpuyeck | 294,
He ABJICHHUs
Onextpuzarus ten. [[sa | — OOBACHATH: 2,5, 7

pO/a AIAEKTPUUECKUX
3apsa0B.
BzaumopeiictBue
OJHOWMEHHO 1
Pa3HOMMEHHO
3apsSOKCHHBIX TElL.
YerpolicTtBo
anektpockona. [Tonsrus
00 DIIEKTPUIECKOM TIOTIE.
TTose xax 0cOOBIN BU
Marepuu. JlenuMocThb
AJIEKTPUYECKOTO 3apsa.
DIEKTPOH — YacTHIa C
HAaUMEHBIIUM

NEKTPUUYECKUM 3aPSA0M.

Ennumna
ANEKTPUYECKOTO 3apsa.
Ctpoenue aToma.
CrpoeHnue sapa aToMa.
Heittponsl. [IpoToHBI.

B3aUMOJIEUCTBUE 3aPSAKEHHBIX
TEJ U CYLECTBOBAHUE JBYX
POJIOB DIIEKTPUUECKUX
3apsnoB; onblT Nopde—
MunimnkeHa; 3JIeKTpU3alio
TEJ MPU CONPUKOCHOBEHUH;
o0pa3oBaHME MOTOKUTEIBLHBIX
Y OTPUIIATEIILHBIX HOHOB;
YCTPOMCTBO CYXOro
raJIbBAHUYECKOTO JIEMEHTA;
0COOEHHOCTH 3JEKTPUIECKOTO
TOKa B METaJUIaX, Ha3HAUYEeHUE
HWCTOYHHUKA TOKA B
BJIEKTPUYECKOM LIETIH;
TEIIOBOE, XUMUUECKOE U
MarHuTHOE JIEUCTBUS TOKa;
CYLIECTBOBaHHE IIPOBOJHUKOB,
MOJIYITPOBOJTHUKOB U
JUAJIEKTPUKOB HA OCHOBE
3HAHUM CTPOCHUS aTOMA;




Monenu atToMoB
BOJIOPOAA, TeJIHs, JINTHUS.
Honsl. OObscHEHNE HA
OCHOBE 3HaHHUI O
CTPOECHHUH aTOMa
AJEKTPU3ALMHU TEI IPU
CONPUKOCHOBEHUH,
repeaye yacTu
3JEKTPUYECKOTO 3apsiaa
OT OJIHOTO TeJa

K Apyromy. 3aKoH
COXpaHEHUs
3JEKTPUYECKOTO 3apA/a.
JeneHue BeecTs 1o
CIOCOOHOCTH MPOBOIUTH
3JIEKTPUYECKUI TOK Ha
MIPOBOJIHUKH,
MOJTYTIPOBOJIHUKHU U
JTUDJICKTPHUKHU.
XapakTepHas
0COOEHHOCTh
MOJYITPOBOJIHUKOB.
DNEeKTPUUYECKHUM TOK.
Ycnosus
CYIIIECTBOBAHUS
3JEKTPUUYECKOTO TOKA.
HcTounuku
3JEKTPUUYECKOTO TOKA.
DneKkTpruyecKas ernb 1
€€ COCTaBHBIE YaCTH.
VYcnoBHBIE 0003HAUECHUS,
MIPUMEHSAEMbIE Ha CXeMax
3JIEKTPUYECKUX LIETIEH.
IIpupona
AJIEKTPUIECKOTO TOKA B
MeTainax. CkopocTb
pacrpocTpaHeHUs
3IEKTPUUYECKOTO TOKA B
MpoBOJHUKE. JlercTBus
AIEKTPUUYECKOTO TOKA.
[IpeBpatienue sHepruu
3JEKTPUUYECKOTO TOKA B
JIPYTHE BUBI SHEPTHH.
Hamnpasnenue
BJIEKTPUYECKOTO TOKA.
Cuna Toka.
HNHTEeHCUBHOCTH
3JEKTPUUYECKOTO TOKA.
®dopmyna as
OMpeJIeICHUS CUIIbI TOKA.
Enunune! cuitel TOKa.
Hasznauenne

3aBUCHUMOCTb MHTEHCHBHOCTH
3JIEKTPUYECKOTO TOKA OT
3apsiia U BpEMEHU; IIPUUUHY
BO3HHUKHOBEHHUS
COIIPOTHBIICHUS; HATPEBAHUE
IIPOBOJHUKOB C TOKOM C
NO3ULUU MOJIEKYJISIPHOTO
CTPOEHUS BEILIECTBA; CIIOCOOBI
YBEJIMYECHUS U YMEHBILICHUS
€MKOCTH KOHJIEHCATOPa;
Ha3HA4YCHHE HCTOYHUKOB
JJIEKTPUYECKOTO TOKA U
KOHJICHCATOPOB B TEXHUKE; —
aHAJIM3UPOBATH TAOJIMYHbIE
JIaHHbIE U Tpa(UKH; TPUUHHBI
KOPOTKOT'O 3aMbIKaHMUS;

— NIPOBOJUTH
MCCIIEI0BATEIIbCKUI
9KCIIEPUMEHT I10
B3aMMOJCHCTBHIO 3aPSKEHHBIX
TEJ;

— 0OHapyKUBaTh
HaIEKTPU30BaHHBIE TEIIA,
JNEKTPUYECKOE I10JIE;

— MOJIb30BaThCs
3JIEKTPOCKOIIOM,
aMIepMETPOM, BOJIBTMETPOM,
peocTaToM;

— OIpEAEIIATh U3MEHECHHE
CUJIBL, ACUCTBYIOLICH Ha
3apsKEHHOE TENO MIPU
yJaJIeHUU U IPUOIMKEHUH €T
K 3apsKEHHOMY TeNy; LEHY
JICJIEHUS LIKaJIbl aMIIEpMETPa,
BOJIbTMETPA;

— JIOKa3bIBaTh
CyILIECTBOBAHUE YACTHIL,
HMMEIOIUX HauMEHbIINH
JIEKTPUIECKUI 3apsT;

— YCTaHaBIIUBATh
repepacnpeeneHue 3apsaa
IIpU NIEPEXOAE €0 C
Ha3JIEKTPU30BAHHOTO TEJa Ha
HEHARIEKTPU30BaHHOE IIPH
COTIPUKOCHOBEHHUU;
3aBUCHUMOCTD CHJIBI TOKA OT
HaIPSDKEHUS U CONTPOTUBIICHUS
MIPOBOJIHUKA, paOOTHI
INEKTPUYECKOTO TOKA OT
HaIpsHKEHUs, CUIIBI TOKA U
BPEMEHH, HAIIPSHKEHUS OT
pabOThI TOKA M CUITBI TOKA; —




aMIiepMeTpa.
Bxirouenue amnepmerpa
B 1ienb. Onpenenenue
LICHEI JEJICHUS €TO
LIKaJIbl. DJIEKTPUUYECKOE
HalpspDKEHUe, eANHUIA
Hanpspokenus. Dopmyna
JUTS OTIPEJICIICHUS
HanpsbkeHus. M3mepenue
HaIpsHKEHUS
BOJIETMETPOM.
Bxirouenue BoabT™METpA
B 1ienb. Onpenenenue
LICHEI JCJICHUS €T0
HIKaJIbl. DJIEKTPUUYECKOE
CONIPOTUBJICHHUE.
3aBHCHUMOCTH CHJIBI TOKA
OT HANPSDKEHUS IPU
IIOCTOSTHHOM
COIIPOTHUBIICHUH.
[Ipupona
3JIEKTPUYECKOTO
COTIPOTHUBIICHUS.
3aBHCHUMOCTH CHJIBI TOKA
OT COTNIPOTHUBJICHUS TIPU
MMOCTOSHHOM
HanpspkeHnu. 3akoH Oma
JUTSl y4acTKa LIETIH.
CooTHo1IeHHE MEXITY
CONPOTHUBIIEHUEM
MPOBOJIHUKA, €r0 JITTMHOU
M IIOIIAABIO
MOIMEPEYHOT0 CEUCHMUSI.
YaenpHOE
CONIPOTHUBJICHUE
npoBoaHUKA. [[puHIIMI
JNEUCTBUS U Ha3HAUECHHE
peocrara. [Togkmouenue
peocrara B IENb.
IlocnegoBarennHOE
COCIUHCHHE
MIPOBOTHUKOB.
ConportuBieHue
IIOCIIEJOBATEIIFHO
COEIMHEHHBIX
npoBOoAHUKOB. Cuiia Toka
Y HaPsDKEHUE B 1ENU
P TIOCIIEI0OBATEIHLHOM
COCIUHCHUH.
[TapamiensHOE COEIMHEH
W€ MPOBOIHUKOB.
ConpoTHUBICHUE IBYX

MIPUBOJIUTH PHUMEPBI:
MIPUMEHCHHSI IPOBOTHUKOB,
HOJIYTIPOBOTHUKOB U
TUDIIEKTPUKOB B TEXHUKE,
MPAKTHYECKOr0 IPUMEHEHUS
MOJIYIIPOBOTHUKOBOTO JIHO/IA;
UCTOYHUKOB 3JIEKTPUUYECKOTO
TOKA; XUMUYECKOTO U
TEIUIOBOTO JIEUCTBUS
ANEKTPUUYECKOTO TOKA U UX
UCIIOJIb30BaHUs B TEXHUKE;
MIPUMCHCHHUS
MOCIIE0BATEIHHOTO U
napauIeIbHOTO COCTUHCHUS
MIPOBOJHHKOB;

— 00001aTh U JenaTh
BBIBOJIBI O CIIOCO0axX
ACKTPU3AIAH TET,
3aBUCHMOCTH CHJIbI TOKA U
COTIPOTUBIICHUS TIPOBOIHUKOB;
3HAUCHUU CHJIBI TOKA,
HANPSDKEHUS U COMTPOTUBIICHUS
IIPH MTOCJICIOBATEIILHOM

U TapajieIbHOM COeIMHEHUU
MIPOBOTHUKOB; O paboTe U
MOIIIHOCTH JJIEKTPUYECKOM
JAMITOYKH,

— pacCUUTHIBATh: CUITY TOKA,
HaIpsDKEHUE, SJIEKTPHIECKOe
COTPOTUBIICHUE; CHITY TOKA,
HaIPsDKEHUE U COMTPOTUBIICHHE
IIPU MIOCIIEIOBATETFHOM U
MapajuIeIbHOM COSTMHCHUN
MIPOBOIHUKOB; paboTy

¥ MOIITHOCTB AJIEKTPUIECKOTO
TOKA; KOJIMYECTBO TETUIOTHI,
BBIJICIIIEMOE ITPOBOTHUKOM C
TOKOM I10 3aKOHY J[>Koyms—
JleH1a; 3JIEKTPOEMKOCTh
KOHJIeHcaTopa; paboTy,
KOTOPYIO COBEpIIaeT
ANEKTPUUYECKOE TTI0JIe
KOHJICHCATOPa, YJHEPTHIO
KOHJIEHCATOPa;

— BBIPAXKaTh CHITY TOKA,
HaMnpsKEHUE B PA3IMYHBIX
€MHUIIAX; SAUHULLY
MOIIHOCTH 4Yepe3 eTUHUIIBI
HaMpsHKEHUS U CHIIbI TOKA;
paboty Toka B BT - u; kBT - u;
— CTpouTh Tpaduk
3aBHCHMOCTH CHIIBI TOKA OT




MapajuieabHO
COCIMHEHHBIX
poBOAHUKOB. CHila Toka
Y HaIpsDKEHUE B LENU
[IpY NapaJlIeIbHOM
coeaunenuu. Pabora
3JEKTPUUYECKOTO TOKA.
dopMmyia s pacuera
paboTsl Toka. EquHuIst
paboThl TOKa. MOIIHOCTH
3JEKTPUYECKOTO TOKA.
dopmyna s

pacyera MOILIHOCTH TOKa.
dopmyia s
BBIYHCIICHUS PaOOTHI
ANEKTPUYECKOTO TOKa
Yyepe3 MOIIHOCTh U
Bpemsi. EnquHuIBI paboThl
TOKa, UCIIOJIb3yeMbIC Ha
npaktuke. Pacuer
CTOMMOCTH
M3pPACXOJ0BAHHOU
AEKTPOIHEPIUHU.
dopmyna 115 pacuera
KOJIMYECTBA TEIJIOTHI,
BBIJIEIISIEMOTO
MIPOBOIHUKOM TIpU
MIPOTEKAHUU 10 HEMY
ANEKTPUYECKOTO TOKA.
3akoH J[xoyns—IJleHua.
Kongencarop.
DIEeKTPOEMKOCTh
KoHJieHcaTopa. Pabora
3IEKTPUUYECKOTO TOJIS
KoHAeHcaTopa. Enununa
3IEKTPOEMKOCTH
KOHJIEHCATOopa.
Paznuunble BUIbI 1aMil,
HCIIOb3yEMBIC B
OCBEIICHUU. Y CTPOHCTBO
JIaMITbl HAaKaJIMBAHMUS.
TemnnoBoe aencTBre
TOKa. DJIEKTPUUECKUE
HarpeBaTelIbHbIE
nipuoopsl. [IpuanHb
Meperpy3Ku B LENU U
KOPOTKOTI'O 3aMBbIKaHUSI.
IIpenoxpanurenu.

HaNpsKEHUS;

— KJaccu(puIupoBaTh
MCTOYHUKHU HJIEKTPUYECKOTO
TOKa; JCHCTBU
JIEKTPUUECKOTO TOKa;
AJIEKTPUUECKUE TPHOOPHI IO
noTpeOIsIeMoit MU
MOIITHOCTH; JITAMITOYKH,
IpUMEHsIEMbIE Ha NPAKTHKE;
— pa3nuy4aTh 3aMKHYTYIO U
Pa30MKHYTYIO 3JIEKTPUUYECKHE
LEIH; JJAMITBI 110 IPUHLIUITY
NI CTBUS, UCIIONIb3yEeMbIe IS
OCBEIICHUS, PETOXPAHUTEIN
B COBPEMEHHBIX NMpUOOpax;
— UCCIIEIOBATh 3aBUCUMOCTh
COIIPOTHUBIIEHUS IPOBOAHUKA
OT €r0 JUIMHBI, TUTOIIAIN
HIOTIEPEYHOTO CEUCHHUS U
MarepHasa poBOJIHUKA;

— YEePTHUTH CXEMBI
JIEKTPUUYECKON 1eTH;

— coOUpaTh IEKTPUUECKYIO
(511

— U3MEpATH CHITy TOKa Ha
Pa3INYHBIX yYacTKaX LETH;
— AQHATU3UPOBATH PE3YIIbTATHI
OTIBITOB U IpauKu; —
MOJTb30BAThCS AMIIEPMETPOM,
BOJIETMETPOM; PEOCTATOM JJIst
peryIupOBaHUS CHITBI TOKA B
LeNH; — U3MEPATh
COIIPOTHBIICHUE MTPOBOIHUKA
IpY TIOMOIIM aMIIepMeTpa 1
BOJIETMETPA; MOIIHOCTh

1 paboTy TOKa B JIaMIIe,
WCTIOJB3Ys aMIIEpMETD,
BOJIETMETP, Yachl;

— TPECTaBIATh PE3yIbTATHI
U3MEpEeHuH B BUJIE TaONIuUIL;
— 0000mars u aenars
BBIBO/IbI O 3aBUCUMOCTH CHJIBI
TOKA U COMTPOTHBIICHUS
MIPOBOJIHUKOB;

— paboTaThb B rpyIie;

— BBICTYTIATh C JJOKJIAJI0M WU
CJIylIaTh JOKJIAbI,
MOJIrOTOBJICHHBIE C
UCIOJIb30BAHUEM
npeseHrauuu: «tcropus
pa3BUTHS SJIEKTPUIECKOTO
ocBelIeHus», «Mcnoab3oBaHue




TEIJIOBOTO JIEUCTBUS
NEKTPUUYECKOTO TOKA B
YCTPOMCTBE TEIUINL U
HHKyOaTtopoBy, «cTopus
CO3/1aHHs KOHJEHCATOPay,
«IIpumenenue
AKKYMYJIATOPOB»

JIEeKTPOMAarH
UTHBIE
sIBJICHUS

Sy.

MarsuTHOE T0JI€.
YcraHnoBieHHE CBI3U
MEXKY 3JIEKTPUUECKUM
TOKOM Y MarHUTHBIM
nojeM. OnbIT DpcTeaa.
MarauTtHoe I10JIe
MPSMOTO TOKA.
MarauTHBIE JIMHUNA
MarHuTHOTO IOJIA.
MarauTtHoe I10JIe
KaTYLIKH C TOKOM.
Cr1ocoOBI U3MEHEHHS
MarHuTHOTO ACHCTBUS
KaTYIIKA C TOKOM.
DNEeKTPOMAarHuThl U UX
MIPUMEHEHUE.
HcneiTanue gercTBus
AJIEKTPOMArHmTa.
ITocTosTHHEIC MarHHUTHI.
BzaumopeiicTBue
MarauToB. OObICHEHUE
MIPUYNH OPUEHTAIIUU
JKEJIE3HBIX ONUJIOK B
MarHuTHOM IIOJIE.

MaruutHoe 1oJie 3eMIH.

JleiicTBEe MAarHUTHOTO
T0JIs1 HA MPOBOJHUK C
TOKOM. Y CTPOKCTBO U
MIPUHLUI JEHCTBUS
BJIEKTPOJBUTATEIISI
IOCTOSIHHOT'O TOKA.

— BBIABAATE CBA3b MEXKIY
3JEKTPUUYECKUM TOKOM

Y MarHUTHBIM T10OJIEM;

— OOBSICHATD: CBSI3b
HaIpaBJIEHUsI MarHUTHBIX
JUHUN MarHUTHOTO TOJIsl TOKA
C HaIpaBJICHHUEM TOKa B
IIPOBOJIHUKE; YCTPOUCTBO
3JIEKTPOMArHuTa;
BO3HHUKHOBEHHE MarHUTHBIX
Oypb,

HaMarHU4YMBaHUE KeJe3a;
B3aUMO/ICUCTBHUE MOJIFOCOB
MarHuTOB; IPUHIIUI ICUCTBUS
ANEKTPOABUTATENS U 00JIACTH
€ro MpUMEHEHNS,

— NPUBOJIUTH IPUMEPHI
MarHUTHBIX SBJICHHH,
MCITIOJIb30BAHUSA
3JIEKTPOMArHUTOB B TEXHUKE
u OBITY;

— YCTaHaBIIUBATh CBS3b
MEXAY CYIIECTBOBAaHUEM
AJIEKTPUIECKOTO TOKA U
MarHUTHBIM MOJIEM, CXOJCTBO
MEXy KaTyIIKON C TOKOM U
MAarHUTHOM CTPEJIKOM;

— 0000marse 1 aenars
BBIBO/IbI O PACTIOJIOKEHUU
MAarHUTHBIX CTPEIOK BOKPYT
MIPOBOJIHUKA C TOKOM,

0 B3aMMOJEHCTBUH MAardHUTOB;
— Ha3bIBaTh CIIOCOObI
YCWJICHHS] MAaTHUTHOTO
JEUCTBUSI KaTYILLIKH C TOKOM;
— MOJy4YaTh KapTUHBI
MAarHUTHOTO TOJIS 0JI0COBOT0
1 TyrooOpa3HOr0 MarHUTOB;
— OIUCHIBATH OMBITHI MO
HaMarHW4YMBaHUIO BEUIECTB;
— MEePEUYUCTATh
MIPEUMYIIECTBA

2,4,5




3JIEKTPOJIBUTATENECH 11O
CPaBHEHHUIO C TETUIOBBIMH,

— TPUMEHSTh 3HAHUS K
pEIICHHUIO 3a/1a4;

— cOOMpaTh ICKTPUICCKUN
JIBUTATEIh TIOCTOSTHHOT'O TOKA
(Ha Mozienn);

— ONpEeENSITh OCHOBHBIE
JIeTaJIH AIEKTPHUECKOTO
JIBUTATENIS] TIOCTOSIHHOTO TOKA;
— paboTaTth B TpymIe

CaeToBBIE
ABJICHUA

104.

Hcrounuku cBera.
EctectBennbie u
UCKYCCTBEHHbIE UCTOUYHU
KH cBeTa. TodYeuHblit
HCTOYHUK CBETA

U CBETOBOM JIyY.
[IpssMmonuHenHOe
pacnpocTpaHEeHHUE CBETa.
3aKoH IPSMOJIMHEMHOTO
pacnpocTpaHEeHUs CBETA.
OO6pazoBaHue TEHU U
nostyreHu. ConHeuHoe

1 JIyHHO€ 3aTMEHUS.
SIBnenus, HabmOJaeMble
IIpY MaJIEHUH JIyya cBeTa
Ha TpaHUlly pas3zaena
nByx cpel. OTpaxeHue
cBeTa. 3aKOH OTPaKEHUs
ceera. OOpaTUMOCTh
CBETOBBIX JIy4EH.
Iinockoe 3epkaiio.
ITocTpoenue
M300pakeHus peaMeTa
B IJIOCKOM 3€pKaJe.
MHumoe n3o0paxeHue.
3epkanbHOE U
paccestHHOE OTpakeHHe
cBera. OnTuyeckas
IJIOTHOCTb CPEJIbI.
SIBneHue npenomiieHus
ceera. CooTHOLIEHNE
MEXy YIJIOM MaJIeHus
U yTJIOM TPEIOMIIEHUS.
3aKOH MPENTOMIICHHUS
ceera. [Tokazarens
MIPEIOMIIEHUS ABYX CpE.
CrtpoeHnue riasa.
OYHKIMH OTACTHHBIX
yacTel riasa.

Ha6umronate npsimonnHeiiHoe
pacrpocTpaHeHHe CBETa,
OTpa)K€HUE CBETA,
IPEeTOMIICHUE CBETa; —
OOBSICHATH 00pa30BaHKE TCHH
U TIOJIyTE€HU; BOCTIPUSTUE
M300paKEeHHS TTIa30M
YeNoBeKa;

— MPOBOAUTH
UCCIIEIOBATEIbCKUN
SKCTIEPUMEHT I10 TOJIYICHHUIO
TEHU U MOJIyTeHH; 1O
M3Y4YEHUIO 3aBUCUMOCTH yTJIa
OTpa)KE€HHUs CBETa OT yrjia
TaJICHUS; 110 TIPEJIOMIICHHUIO
CBETa IIpU Nepexoe Jiydya

13 BO3/yXa B BOIY;

— 00001maTh U e1aTh
BBIBOJIBI O PACTIPOCTPAHCHUH
CBETa, OTPAXKEHUH U
MPETOMJICHUU CBETA,
o0pa3oBaHUM TEHU U

MOy TEHU;

— YCTaHaBIIMBATh CBA3b
MEXYy JBHKCHUEM 3EMJTH,
Jlynsl u ConHna u
BO3HUKHOBEHHEM JIYHHBIX

Y CONTHEYHBIX 3aTMEHUI;
MEXYy JBHKCHUEM 3E€MJITU U €€
HaKJIOHOM CO CMEHOW BpEMEH
roJia ¢ UCIMOJIb30BaHUEM
pUCYHKA yUeOHUKA;

— HaxoauTs [lonspHyro
3B€3/y B COo3Be31nH bonbuioit
MenBenuIb;

— OMpPEAEIATh NOJ0KEHHE
IJIaHET, UCTIOJIb3YsI
MOABUKHYIO KapTy 3BE3HOTO
He0a; KaKkasi U3 JIBYX JIMH3 C
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dopMupOBaHUE
M300paKeHUs Ha
ceTuaTke IJasa.

pa3HbIMHA (POKYCHBIMU
paccTosIHUAMU J1aeT OoJIbIIee
YBEIUYCHUE,

— MPUMEHSATH 3aKOH
OTPaKEHHSI CBETA MPH
IIOCTPOEHHUH U300paKEHUS B
IUTOCKOM 3€pKalie; — CTPOUTH
M300paKEHUE TOUYKHU B
TUTOCKOM 3€pKalie;
M300paKeHUs, 1aBaeMbIe
JUH30H (paccenBaromiei,
coOuparorieit) UIst CIy4aes:
F>d; 2F <d

PesepBHoe 1y 2,5
BpeMsl,
NMOBTOPEHHE
9 KJjacc
9 kJaacc
Pasznen Koanuecr | Tema, conep:kanue XapakTrepucTHKa BUI0B OcHOBHBI
BO AeSITeJIbHOCTH YYaIIUXCs e
JacoB HamnpaBJie
HHUSA
BOCIIUTAT
eJIbLHOM
JAesiTeIbH
OCTH
3aKkoHbI 34
B3auMojeiic
TBHA U
ABHKEHHS
TeJ
Onucanne IBUKEHUS. — OOBACHATH PUBNICCKUI 2,3,6

MarepuanbHas TOUKa Kak
Mozeinb tena. Kpurepun
3aMEHbI Tefa
MaTepUAIbHON TOUKOIA.
ITocTynarensHoe
nemxenne. Cucrema
orcyerta. Ilepemernienue.
Paznuuue mexny

CMBICJI IOHSATUM: MTHOBEHHAs
CKOpPOCTb, YCKOPEHHE;

— HaOJI10/1aTh U OIUCHIBATh
NPSAMOJIMHEHHOE

Y PaBHOMEPHOE JIBUKECHUE
TEJIC)KKH C

KaneJabHUIEH; IBIKCHHE
MAasITHUKA B JIBYX CUCTEMax




HNOHATHAMHU «IIYTh» U
«T1epEMEILEHUEY.
HaxoxneHne KoopauHaThl
TeJa 110 €ro Ha4yajabHON
KOOpAMHATE U IPOEKLIUU
BEKTOPA [EPEMELLIECHUS.
[Tepemenienue npu
IIPSIMOJIMHEHOM
PaBHOMEPHOM JBHKCHUH.
IIpssmonuneiiHOe
PaBHOYCKOPEHHOE
JIBUKECHHUE.

MrHoBeHHasi CKOPOCTb.
VYckopenue. CkopocThb
IIPSIMOJIMHENHOTO
PaBHOYCKOPEHHOT'O
nBwkeHus. ['paduk
ckopoctu. [lepemenienue
IIPU IIPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBUKECHHH.
3aKOHOMEPHOCTH,
npucyIue
IPSIMOJIMHEMHOMY
PaBHOYCKOPEHHOMY
JIBIDKEHUIO 0€3 HadalbHOM
CKOPOCTH.
OTHOCHTENBHOCTD
TpPaeKTOpuH,
NepeMELIEHMs, Ty TH,
CKOPOCTH.
I'eonenTpuyeckas u
reJINOLEHTpUYECKast
cuctemsl mupa. [Ilpuunna
CMEHBI JHS U HOYM Ha
3emuie (B
TreIMOIEHTPUYECKOMN
CHUCTEME).

[TpyunHBI IBUKEHHUS C
TOYKH 3pEHUST APUCTOTEINA
U €T0 IOCJIeI0BaTEIIEH.
3akoH nHepuuu. IlepBslit
3akoH HproTOHA.
WNuepunanbHble CUCTEMBI
otcuera. Bropoii 3akoH
Herorona. Tperuit 3akoH
Hgerorona. CBoOoxHOE
MaJICHUE TEN. Y CKOPEHUE
¢BOOOIHOTO ITaICHUS.
[Tanenue Ten B BO3Ayxe U
pa3peKEHHOM
IIPOCTPAHCTBE.

OTCYETa, OJIHA U3 KOTOPBIX
CBs3aHa C 3eMJIEH, a Ipyras

C JICHTOM, ABMKYIIEHCA
PaBHOMEPHO OTHOCUTEIBHO
3eMIIM; TIaJICHUE OJHUX U TeX
K€ TEJl B BO3JyX€

U B pa3peXKEHHOM
MPOCTPAHCTBE; OIBITHI,
CBUJICTEJILCTBYIOIIHUE O
COCTOSIHUM HEBECOMOCTH TEI;
— Ha0JIIOIATh U OOBICHATH
MOJIET MOJEN PAKETHI;

— 00OCHOBEBIBATh
BO3MOXKHOCTH 3aMEHEI Tela €ro
MOJIEIbI0 — MaTepUAIbHOMN
TOYKOM — JIJISI OIIMCAHMS
JIBMDKCHMS,

— MPUBOJIUTH NIPUMEPHI, B
KOTOPBIX KOOPJUHATY
JBUXKYIIETOCs Tema B JI000it
MOMEHT BPEMEHHU MOYKHO
ONPEACIINTh, 3HAS €r0
HAYaJIbHYIO KOOPAMHATY U
COBEPIIEHHOE UM 3a JaHHbIN
MIPOMEXKYTOK BPEMEHU
NepeMEIICHHE, U HEb35
ONPEAEIHUTH, ECJIU BMECTO
nepeMeInieHus 3a1aH

PO ICHHBIN ITyTh;
PaBHOYCKOPEHHOTO JIBUKEHUS,
MPSIMOJIMHENHOTO U
KPUBOJUHEHHOTO ABUKEHUS
T€J, 3aMKHYTON CUCTEMBI TEIT;
PUMEPBI, TOSICHAIOIINE
OTHOCHUTEIBHOCTD JIBIKCHUS,
MPOSIBJICHUSI UHEPLIUU;

— OMPEACNISITH MOIYJIH U
MPOEKIUU BEKTOPOB Ha
KOOPJMHATHYIO OCh;

— 3aIMChIBATh YpPaBHEHUE IS
oTpeieNICHUsT KOOPIUHATHI
JBUKYILIETOCS TeJla B
BEKTOPHOM U CKAJISIPHOMN
opme;

— 3aMMUChIBaTh (POPMYIIBL: JJIs
HaxO0XJIeHUsI IPOEKIINH U
MOJTyJIsl BEKTOpa MEPEMEIICHUS
Tela; I BEIYMCICHUS
KOOPJMHATHI JIBHKYIIETOCS
Tela B 110001 3aJaHHBIN
MOMEHT BPEMEHH; JJIsl
ONpeJIeTICHUS] YCKOPEHHUS B




YMeHblIeHne MOTyIst
BEKTOPa CKOPOCTHU IIPU
MIPOTHUBOIIOJIOKHOM
HaIPaBJICHUU BEKTOPOB
Ha4yaJIbHOW CKOPOCTHU U
YCKOPEHHSI CBOOOJHOTO
nageHusi. HesecoMocTs.
3aKOH BCEMUPHOIO
TATOTEHUS U YCIOBUSA €r0
IIPUMEHUMOCTH.
I'paBuTanmonHas
IIOCTOSIHHAs. Y CKOPEHHUE
CBOOOAHOTO MaJCHUS Ha
3emiie U Ipyrux HEOECHBIX
Tenax. 3aBUCUMOCTh
YCKOPEHHSI CBOOOTHOTO
MaJeHus OT LHUPOTHI
MeCTa U BBICOThI HaJ|
3emieit.

Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus. Buabl
TPEHUs: TPEHUE MOKOS,
TPEHHUE CKOJIbKEHUS,
TPEHUE KAUCHUS.
dopmMmyita s pacuera
CHUJIBI TPEHUS CKOJIbKEHUS.
IIpumepsl 1oe3HOTrO
IIPOSIBJICHUS TPEHUS.
IIpssMmonuHeHOE U
KPHUBOJIMHEWHOE
JBU>KeHUeE. [[BrkeHue
TeJa M0 OKPYKHOCTH €
MOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBIO.
I{eHTpOCTpEMHUTENBHOE
YCKOpEHHUE.
HckyccTBeHHBIE CIYTHUKH
3emun. IlepBas
KOCMHUYECKasi CKOPOCTb.
Nmnynse Tena. 3aMKkHyTas
cucrema ten. MsMeHeHune
MMITYJICOB TE€JI IPU UX
B3aMMOJICUCTBUH. 3aKOH
COXpaHEHHMsI UMITYJIbCA.
CynHoCTh ¥ IPUMEPBI
PEaKTUBHOTO JIBUJKEHUS.
Haznauenwme,
KOHCTPYKIUS U IPUHITUT
JICUCTBUS PAKETHI.
MHorocryneH4arsie
paketbl. PaboTta cubl.
Pabora cuiibl TsKeCTH

BEKTOPHOM BH/JIE U B BUJIE
MIPOEKINI Ha BBIOPAaHHYIO OCh;
JUISL pacyeTa CUJIbl TPEHUS
CKOJIBKEHUS1, paOOTHI CHJIBI,
PpaboThI CUIT TSKECTH

U yIpPYyrocTH, NOTEHLUAIbHON
SHEPIUH MOJHATOIO HaJ
3eMJIeH TeJia, ITIOTSHIIMATLHOM
SHEPTHUH CKATOM NPYKUHBI,
— 3alMChIBaTh B BUJE
(hopMysIbl: BTOPOH M TpETHA
3aKoHbI HpI0TOHA, 3aKOH
BCEMUPHOTI'O TATOTEHMUS, 3aKOH
I'yka, 3ak0H coxpaHeHHUs
MMITYJIbCA, 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUU;

— JI0Ka3bIBaTh PAaBEHCTBO
MOJ1yJIsl BEKTOpa MepeMeIleHus
IIPOWJICHHOMY ITYTH U
IUIOMIA/IU 101 TpaduKoM
CKOpOCTH;

— CTpOUTH TpaduKu
3aBUCHUMOCTH VX = VX (t); —
1o rpaduKy 3aBUCUMOCTH VX
(t) ompeaenaTh CKOPOCTh B
3a/laHHBII MOMEHT BPEMEHH;
— CpaBHUBATh TPAEKTOPUH,
IIyTHU, TIEPEMELICHUS], CKOPOCTH
MasiTHUKA B YKa3aHHBIX
CHUCTEMAaX OTCYETA;

— JIeN1aTh BBIBOJI O IBUKEHUH
TEJ ¢ OIMHAKOBBIM
YCKOpPEHHEM ITPU JEUCTBUU HA
HUX TOJIBKO CHJIBI TSKECTH;
— ONPEIENSITh IPOMEKYTOK
BPEMEHM OT Haydaja
PaBHOYCKOPEHHOT'O JABM)KEHHUS
1IapuKa 10 €ro OCTaHOBKH,
YCKOpEHUE JIBUKEHUS [IapuKa
U €r0 MTHOBEHHYIO CKOPOCTh
nepes ya1apoM o HUIHHJD;

— HU3MEPATh YCKOPEHHE
CBOOOIHOTO MaJEHUS, —
MIPENCTABIATh PE3YJIbTATHI
W3MEPEHUH U BBIUNCIIEHUN B
BU/JIe TaOIHII U TpadUKOB;

— paboTath B Tpymre




Y CWJIBI YIIPYTOCTH.
[ToreHmanpHas 3HEPrusl.
IToreHunanbpHas SHEPrus
ynpyroaegpopMUpOBaHHOT
o tena. Kunernueckas
sHeprus. Teopema 00
WU3MEHEHNUN KHHETUYECKOU
SHEPruu. 3aKoH
COXpaHEHHUs
MEXaHUYECKON IHEPTUU.

Mexannueck
ue
KoJIe0aHus

M BOJIHBI.
3ByK

16

IIpumepsl
K0J1e0aTEeNBHOrO
nerkeHus. OOIIHe YepThI
Pa3HoOO0OPa3HBIX
Konebanuii. Jlnnamuka
KoJieOaHM
TOPU30HTAIILHOTO
NPY>KUHHOTO MasITHUKA.
CBo0OoiHBIE KOJICOaHMs,
KOJieOaTeIIbHBIC CHCTEMBI,
MasTHUK. BeJTn4uHEL,
XapaKkTepu3yoIue

KoJieOaTeIbHOE NBUKEHUE:

aMIUTUTY/1a, TIEPUOI,
yacToTa, (paza KoieOaHuii.
3aBUCHUMOCTD NIEPHO/IA

Y 9aCTOTHI MasiTHUKA OT
JUTMHBI €70 HUTH.
I"apmonuyeckue
Kose0aHusl.
[IpeBpaienue
MEXaHUYECKOM YHEPTUuu
KOJIeOaTeIbHON CHCTEMBI
BO BHYTPEHHIOIO.
3aryxaromye KojaeOaHusl.
BeiHyX1€eHHBIE
konebanus. Yactora
YCTaHOBUBIIUXCS
BBIHYJICHHBIX
KoneOaHui. Y cnoBus
HACTYIUJICHUS U
¢du3nveckas CymHoOCTb
SIBJICHUSI pe30HAHCA. YUeT
pe30HaHca B MPAKTHKE.
Mexanuszm

— Onpenensite
KoJie0aTeNIbHOE IBUYKEHUE 110
€ro MpHU3HAKaM;

— MPUBOJUTH IPUMEPHI
KoeOaHUM, MOJIE3HBIX

U BPEIHBIX IPOSBICHUIMA
pe30HaHCa U ITyTH YCTPAHEHUS
MOCTEAHUX, HCTOYHUKOB
3BYKQ;

— ONHUCHIBATh JUHAMHKY
CcBOOOIHBIX KOJIEOaHUNI
IPYXKHUHHOTO U
MaTEeMaTHYECKOTO MasiTHUKOB,
MEXaHHU3M 00pa30BaHUs BOJIH;
— 3anuchiBaTh GOpMyITy
B3aMMOCBSI3H MEpUOJIa

M 9aCTOTHI KOJICOaHMI;
B3aMMOCBSI3H BEINYHH,
XapaKTePU3YIOIINX YIIPYTHe
BOJTHBI; — OOBSICHSTH:
MIPUYXHY 3aTyXaHUS
CBOOOIHBIX KOJICOAHUI; B YEM
3aKJTIOYAETCS SBIICHHUE
pe3oHaHca; HaOIro1aeMblit
OTIBIT 1O BO30YXIECHUIO
KoJebaHuil 0JTHOTO KaMepTOHA
3BYKOM, UCITYCKa€MbIM JIPYTHUM
KaMEepPTOHOM TaKOM ke
9aCcTOTHI; TIOYEMY B razax
CKOPOCTH 3BYKa BO3PACTaET C
MOBBILLIEHUEM TEMIIEPATYPBhI;
— Ha3bIBaTh: yCIIOBHE
CYILIECTBOBaHUS
HEe3aTyXaloluX KoJIeOaHHUIA;
(u3nyeckre BeINYMHBI,
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pacrpocTpaHeHUs
YIPYTUX KOJICOaHUH.
MexaHHYECKHE BOJIHEI.
Ilonepeunsie u
MIPOJIOJIBHBIC YIIPYTHE
BOJIHBI B TBEP/IBIX,
JKUJKHX U Ta3000pa3HBIX
cpenax. XapakTepUCTUKHU
BOJIH: CKOPOCTb, JUTMHA
BOJIHBI, YaCTOTA, IIEPUO/T
kosjeOanuit. CBSI3b MEXIY
STUMH BEJIUYHUHAMH.
HcTouHuku 3ByKa — Tena,
KOJIEOIIOIIHECS C
yactoTor 16 't —

20 xI'. YapTpas3Byk u
uH(pPa3ByK. DXOJIOKAIIHSL.
3aBHCHMOCTD BEICOTEI
3ByKa OT YacCTOTHI, a
IPOMKOCTH 3ByKa — OT
aMIUTATY/IBI KOJICOaHUH 1
HEKOTOPBIX JAPYTUX
npuunH. TeMOp 3ByKa.
Hannuue cpenpt —
HEO0OXOMMOE YCIIOBHE
pacmnpocTpaHeHHs 3BYKa.
CxopocTb 3ByKa B
pa3IMYHBIX Cpelax.
OTtpakeHue 3Byka. 9Xo.
3BYKOBOM pE30HAHC.

XapaKTepU3yIoIINe yIpyrue
BOJIHBI; IMAMA30H YaCTOT

3BYKOBBIX BOJIH;

— pa3inyath MOonepeyHbie U
MIPOJIOJIbHBIC BOJTHBI,

— NPUBOJIUTH 0OOCHOBAHUS
TOTO, YTO 3BYK SIBJISIETCS
MPOJOJIBHOM BOJHOM;

— BBIJIBUTaTh TUIIOTE3HI:
OTHOCHTEIHHO 3aBUCHMOCTH
BBICOTBI TOHA OT YaCTOThI, a
TPOMKOCTH — OT aMILTUTY/IbI
KoJieO0aHUM UCTOYHHKA 3BYKA;
0 3aBUCUMOCTHU CKOPOCTH
3ByKa OT CBOWCTB CpeJibl U OT
ee TeMIepaTrypbl; —
MPUMEHSTH 3HAHUS K PEIICHUIO
3aj1a4;

— MPOBOAUTH
IKCTIICPUMEHTAIBHOE
HCCIICAOBAHUE 3aBUCHMOCTH
nepuo/ia KojaeoaHui
MPY>KUHHOTO MAasiTHUKA OT M U
K; — M3MepATh KECTKOCTh
TIPYKUHBL;

— MPOBOAUTH UCCIIEIOBAHUS
3aBUCHMOCTH TIEpHOJIa
(dacToThl) KoJIeOaHUH
MasTHUKA OT JUIMHBI €r0 HUTH;
— NPEJCTABIATh PE3YIbTaThl
U3MEPEHUH U BBIUNCIICHUN B
BHUE TaOJINIL;

— paboTaThb B rpyIie;

— CIIylIaTh OTYET O
pe3ybTaTax BBIMOJTHEHUS
3a/IaHUSI-TIPOEKTA
«Ornpenenenre Ka4eCTBEHHON
3aBUCUMOCTH NIEpHOJIa
KoJIeOaHui MaTEMaTHYSCKOTO
MasTHHKA OT YCKOPEHUS
CBOOOIHOTO MaJEHUS;

— CIyIIaTh TOKIa
«YpTpa3ByK U HH(}pa3BYK

B MIPUPOJIE, TEXHUKE U
MEJUIIUHEY, 3a7aBaTh BOIIPOCHI
Y IPUHUMATH YYaCTHE B
00CYXICHUU TEMBI.

DJleKTpoMar
HUTHOE ToJIe

25y,

W cTOYHUKHM MarHUTHOTO
nosist. ['unore3a Amrmepa.
I'padpuaeckoe

- JlenaTh BBIBOJBI O
3aMKHYTOCTH
MarHUTHBIX JTUHUH U 00
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M300pakeHNE MAarHUTHOTO
nons. JInanu
HEOJHOPOJIHOTO U
OJIHOPOJIHOT'O MarHUTHOTO
nossi. CBsA3b HaNpaBJICHUS
JIMHUNH MarHATHOTO MOJIS
TOKa C HaIllpaBJICHUEM
TOKAa B MPOBOJAHUKE.
[TpaBuno OypaBumka.
IIpaBumno npaBoi pyku ais
coneHonpa. JlelictBue
MAarHuTHOTO II0JIA Ha
MPOBOJHUK C TOKOM U Ha
JIBIDKYIITYIOCS
3apSYKEHHYIO YaCTHUILY.
[IpaBuiio n€BOM PyKH.
NHaykuys MarHuTHOTO
nosist. Moayie BeKTopa
MarHuTHON MHIYKIIHH.
JIMHMY MarHUTHOM
WHIYKIUU. 3aBUCUMOCTh
MarduTHOT'O

MOTOKA, MPOHU3BIBAIOIIETO
IJIOIIAb KOHTYpa, OT
TJIOIIAI KOHTYpA,
OPUEHTALINH TIOCKOCTH
KOHTYpa 10 OTHOIIEHHUIO K
JUHUSM MarHUTHOU
WHIYKIIUA U OT MOJTYJISt
BEKTOpa MarHUTHOM
WHYKIIMA MarHUTHOTO
nosist. OnbiTel apajest.
[TpuyrHa BO3ZHUKHOBEHUS
WHIYKIMOHHOTO TOKa.
Ornpenenenue siBICHUS
AIEKTPOMArHUTHOM
MHAYKIUU. TeXHu4ecKkoe
MIPUMEHEHUE SBIICHMUS.
Bo3unkaoBEHHE
WHIYKIIMOHHOTO TOKa

B QJIIOMUHHUEBOM KOJIBIIE
MpU U3MEHEHUH
MIPOXOJISIIETO CKBO3h
KOJIbIIO MAarHUTHOTO
notoka. OnpeaeneHue
HarpaBJeHUs
WHIYKIIMOHHOT'O TOKA.
IIpaBuno Jlenua. SIBnenus
CaMOUHAYKIIWH.
NHaykTUBHOCTH. DHEprust
MardMTHOTO MOJIS TOKA.
IlepemeHHbII

ocnabJIieHU! MOJIs C yaJeHHUEM
OT MPOBOJAHUKOB C TOKOM;

— Ha0JII0/1aTh U OINUCHIBATD
OTIBITHI, MOJITBEPKAAIOLITIE
HOSIBJIEHUE HJIEKTPUUECKOTO
T0JIs IPU U3MEHEHUU
MarHUTHOTO TOJIsl, U JeJIaTh
BBIBOJIBI;

— Ha0JIIOATH:
B3aUMOJICHICTBHE
AIFOMHUHHEBBIX KOJIEI] C
MarHuTOM, SIBJICHUE
CaMOMHAYKIMU; OMBIT 10
U3IIY4CHHIO U TIPUEMY
3JIEKTPOMAarHUTHBIX BOJIH;
CBOOOTHBIE
ANEKTPOMArHUTHBIE KoJeOaHus
B KOJIeOATEIIbHOM KOHTYDE;
paznoxxeHue 6eoro cBera B
CHEKTp IPHU €ro NPOXO0KIACHUU
CKBO3b MIPU3MY U MOJTyUYCHHE
0enoro cBeTa MyTeM CIOKEHUs
CIEKTPaJIbHBIX 1BETOB C
MOMOILBIO JIMH3BI; CIUIOIIHON
Y JTUHENYaThle CIIEKTPhI
UCITYCKaHHS;

— (hopmynupoBaTh NpaBUIIO
NpaBoOil pyKHU JUIsl COJIEHOU A,
MpaBwiIo OypaBuuKa, IPaBUIIO
Jlenna;

— ONpENENITh HallpaBJIeHNE
3JEKTPUUYECKOTO TOKA B
MMPOBOIHUKAX M HAMPABIICHUE
JUHUN MarHUTHOTO MOJIS;
HaIpaBJICHUE CUJTBI,
JIEHCTBYIOLLEH HA
JIEKTPUIECKUN 3aps,
JBIKYIIUICS B MATHUTHOM
1oJie, 3HaK 3apsaa u
HaIpaBJIEHUE JBUKEHUS
YaCTHIIHI;

— 3amuchIBaTh GOpMyIy
B3aUMOCBSI3U MOJIYJISl BEKTOpa
MAarHUTHON MHAYKIINU
MAarHUTHOTO TIOJISI ¢ MOYJIEM
cunsl F, neictByromen Ha
MMPOBOIHHK JJIMHOM |,
pacIoIOKEHHBIN
MEePIEHIUKYISIPHO JTUHUAM
MarHuTHON UHAYKIHH, U
cuioi Toka I B MpoOBOTHUKE;
— OIUCHIBATH 3aBUCUMOCTh




AIEKTPUYECKUM TOK.
DJIIEKTPOMEXaHUYECKUN
WHIYKUMOHHBIN reHepaTop
(xak mpumep —
runporeneparop). [lorepu
sHepruu B JIOII,
CIocoObl YMEHBILICHHS
noreps. Haznauenue,
YCTPOMCTBO U IPUHLUIT
JIEUCTBUSA
TpaHcopmaropa, ero
IIPUMEHEHHE IIPU
nepeaaue
AIIEKTPOIHEPTUH.
DNeKTpOMarHuTHOE MoJie,
€ro UCTOYHHK. Paznuuue
MEXIy BUXPEBBIM
AIIEKTPUYECKUM U
AIIEKTPOCTATUYECKUM
MOJISIMHU.
DNIeKTpOMarHUTHBIC
BOJIHBL: CKOPOCTb,
MONEPEYHOCTb, JUTMHA
BOJIHBI, TPUYHHA
BO3HHUKHOBEHUS BOJIH.
ITonyyenue u
perucrpanus
AJIEKTPOMAarHUTHBIX BOJIH.
BricokodacToTHbIE
AIIEKTPOMAarHUTHBIE
KOJIeOaHMs U BOJIHBI —
HE00XO0/IUMBIE Cpe/ICTBA
JUTSL OCYLIECTBIICHUS
pasnOCBS3H.
KonebatenbHbli KOHTYD,
MIOJIy4YEHUE
AIIEKTPOMAarHUTHBIX
kosiebanuii. opmyna
TomcoHna. biok-cxema
NEPEJAIOUIETO U
MIPUEMHOTO YCTPOMCTB JUIst
OCYILIECTBIIEHUS
pPazuoCBSI3HU.
AMIUIATYAHAS MOJTYJISIIUS
U IETEeKTUPOBaHHE
BBICOKOYACTOTHBIX
KoJIeOaHU .
Wutepdepentys u
nudpakius ceera. CBeT
KaK 4aCTHBIN CIy4yan
ANEKTPOMArHUTHBIX BOJIH.
Jlnamna3oH BUIUMOTO

MarHMTHOTO IOTOKa OT
WHIYKIIAA MarHUTHOTO TIOJIS,
MPOHU3BIBAIOLIETO IIOMAAb
KOHTYpa, U OT €r0 OPUEHTAIIUU
M0 OTHOILIEHHIO K JIMHUSIM
MAarHUTHON MHIYKLHH;
pa3Iuuus MeX1y BUXPEBBIM
ANEKTPUUYECKUM U
ANEKTPOCTATUYECKUM TOJISIMU;
— MPUMEHSTH MPABUIIO
OypaBuuKa, MPaBUIIO JIEBOI
pyKu; npaBuiio JIeHna u
MPABUIIO MPABOM PyKH IS
oTpe/IeIICHUs] HaPaBICHUS
WHAYKIIHOHHOTO TOKA;

— paccka3biBaTh 00
YCTPOMCTBE U MPUHIIUIIE
JIEHCTBHsSI T€HEepaTopa
NEPEMEHHOTO TOKa; O
Ha3HAYCHHH, YCTPOUCTBE U
MPUHLIUIE AEHCTBUS
TpaHcopmaropa u ero
PUMEHEHUH; O IPUHIIAITAX
PaIMOCBSI3U U TEIIEBUICHUS;
— Ha3bIBaTh CIIOCOOBI
YMEHbILIEHUS TOTEPh
AIEKTPOIHEPTHH MIPH IepeIaue
ee Ha OOJbIIINe PAacCCTOSHUSA,
pa3IUYHbIC TUANIa30HbI
ANEKTPOMArHUTHBIX BOJIH,
yCJIOBHsI 00pa3oBaHuUs
CIUIOIIHBIX U JTMHEHYATBIX
CIIEKTPOB HCITyCKaHHUS;

— OOBSACHATH U3NTyYEHUE U
MTOTJIONIEHUE CBETa AaTOMAMH U
MIPOUCXOXKACHHUE JTMHEHUATBIX
CIICKTPOB Ha OCHOBE
noctynaroB bopa;

— MPOBOIUTH
HCCIIEI0BATEIbCKHUI
IKCIIEPUMEHT I10 H3yUCHUIO
SIBIICHUS DJIEKTPOMArHUTHOM
WHIYKIIAH,

— aHaJIN3UPOBAThH PE3YIbTATHI
IKCIIEPUMEHTA U JIeTIaTh
BBIBOJIBI;

— paboTath B TpYIIIIE;

— CIymaTh JTOKJIaIbI
«Pa3Burue cpencts u
croco0o0B Tmepeaaun
nH(pOpMaIUK HA JATCKHe
paccTOsHUS C IPEBHUX BPEMEH




U3ITy4eHHs Ha IIKaje
AJIEKTPOMArHUTHBIX BOJIH.
YacTH1sl
AJIIEKTPOMATrHUTHOTO
u3y4yeHus: — (HOTOHBI
(xBaHTHI). SIBNECHUE
nucnepcuu. Paznoxxenue
0€eJoro cBeTa B CIEKTP.
[Tonyuenue 6enoro ceera
MyTEM CIIOKECHUS
CHEKTPaJIbHBIX I[BETOB.
[IBera Ten. Haznauenue u
YCTPOMCTBO criekTporpada
U CIIEKTpOcKoma. Tunel
ONTUYECKUX CIIEKTPOB.
CrutonHoi u TuHEeHYaThIe
CIEKTPBI, YCIOBUS UX
nosyuyeHusi. CnexkTpsl
UCITYCKaHUS

U TIOTJIONICHUS. 3aKOH
Kupxroda.
CrexTpanbHblid aHAIU3.
ATOMBI — UCTOYHUKH
U3ITy4EHUS U MOTIIOIIECHUS
cBera. O0BsICHEHHE
M3JIy4€HHS U TOTJIOIIEHUS
CBETa aTOMaMH 1
MIPOUCX 0K ICHUS
JUHEWYATHIX CIIEKTPOB Ha
OCHOBE NocTynaros bopa.

H 70 Halux JHel», «Meton
CHEKTPAJIbHOTO aHAIN3a U €ro
IpUMEHEHNE B HayKe U
TEXHHUKE

Crtpoenue
aTomMa H
aTOMHOIO
sapa

204.

CJ10KHBIN COCTaB
PaIMOAKTUBHOTO
U3JIy4eHus, o-, B- u y-
yacTUILl. Moaens aToMa
Tomcona. OnbITHI
Peszepdopaa o
pacCesHUIO 0-HaCTHII.
[InanerapHas Moaenb
atoma. [IpeBparenus
sIep IpH PaguOaKTUBHOM
pacnajie Ha mpuMepe o-
pacmnajza paausi.
O6o3HaueHue saep
XUMHUYECKHUX 3JIEMEHTOB.
MaccoBoe u 3aps10BO€
yyrcia. 3aKOH COXPaHEHUs
MacCOBOI'0 YMCJIA U 3apsiia
IIPU PaIM0aKTUBHBIX

— OnuceIBaTh: OMBITHI
Pezepdopna mo o6Hapy)EHNUIO
CJIO’KHOTO COCTaBa
PalMOAKTHBHOTO M3ITyYCHHS

U TI0 MCCIIEIOBAHUIO C
MTOMOIIIBIO PACCESTHUSI 0-YACTHI
CTPOEHUS aToMa; MpoIece
JIeTICHHSI IJpa aToMa ypaHa,

— OOBSICHATDH CYTh 3aKOHOB
COXpaHEHHSI MACCOBOTO YHCIIa
U 3apsjia NpHu paJroaKTUBHBIX
MpEeBpaICHUSIX; —
OOBSICHATH (PU3UUECKUI CMBICTT
TOHSITUM: SHEPTrUA CBSI3H,
nedeKT Macc, enHas peaKius,
KpUTHYECKas Macca,

— IPUMEHSTH 3aKOHBI
COXpaHEHHsI MACCOBOTO YHCIIa

2,3,58




MIPEBPAILCHUSIX.
Ha3nauenue, ycTpoicTBO
Y IPUHIUI ACUCTBUS
cyeTyuka l'elirepa u
Kamepbl BuiibcoHa.
BribuBanme o-gactuniamu
IIPOTOHOB U3 s/Iep aTOMa
azota. Habmonenune
dboTorpaduii
00pa3oBaBIINXCS B KaMepe
Buiibcona TpekoB yacTuil,
Y4acTBOBABIIUX B SIJIEPHO
i peakuuu. OTKpbITUE U
CBOICTBa HEUTPOHA.
[IporoHHO-HEUTPOHHAS
MOJENb sAapa. PU3NUYECKHI
CMBICJI MAaCCOBOI'0 U
3apsA0BOI0 YHUCET.
Oco0OeHHOCTH EPHBIX
cuit. U30Tomsl.

DHeprusi CBS3U.
BuyTpeHnHsis sHeprus
ATOMHBIX fAJIEP.
B3auMocBs3b Macchl 1
sHepruu. [ledext macc.
Brigenenue uinu
MOTJIOUICHUE SHEPTUU B
SJIEPHBIX PEaKLUSIX.
[enenune siapa ypaHa.
Boinenenue snepruu.
VYcenoBus MpoTeKaHus
YIIPABIISIEMOM LIEITHOMN
peaxkuuu. Kputnueckas
Macca. Haznauenue,
YCTPOMCTBO, MPUHIIUIT
JIEUCTBHUS SIAEPHOTO
peaxkTopa Ha MeJJIEHHbIX
HEUTPOHAX.
[IpeoOpazoBanue sHEPTHI
AJIEP B DIEKTPUUECKYIO
sHepruto. [Ipenmyiecta
u Hegoctatku ADC nepen
JIPYTUMU BHJIAMH
ANEKTPOCTAHIIUH.
brnonornueckoe neiicTBre
paaunanuu. Ousnyeckue
BEJIMYMHBI: MOTJIOLIEHHAs
71032 U3JIy4EHHUS,
Koa(puImeHT KauecTna,
SKBUBAJICHTHAs J03a.
BnusHne pagmnoakTHBHBIX
U3JIy4CHUH Ha )KUBBIC

U 3aps/ia Mpy 3alicH
YPaBHEHUH SAEPHBIX PEAKLUN;
— Ha3bIBaTh yCIOBUSA
IIPOTEKAHUs YIIPABIISIEMOU
LETTHOW peaKIuu,
MIPEUMYLIECTBA U HEAOCTATKU
ADC nepen ApyruMu BUIaMu
3JIEKTPOCTAHIIUM, YCIOBUS
IPOTEKaHUs TEPMOSIIEPHOIN
peakuuu; — Ha3bIBaTh
(u3nueckre BeIUYMHBI:
IIOTJIOLEHHAS /1032 U3TyUYEHMUS,
K02 pUIMEHT KauecTBa,
SKBHUBAJICHTHAs /103, IEPUO]L
noJjiypacnana;

— paccka3bIBaTh O
HA3HAYEHUH SIJIEPHOTO
peakTopa Ha MEJJICHHbIX
HEHUTPOHAX, €r0 yCTPOUCTBE U
NPUHIUIE AEUCTBUS;

— MPUBOJUTH IPUMEPHI
TEPMOSIICPHBIX PEaKIIHil;

— NPUMEHSTH 3HAHUS K
PELICHUIO 3a/1a4;

U3MEPATh MOIIHOCTb JJO3bI
paguanoHHOro GoHa
JI03UMETPOM;
CPaBHMBATh I1OJY4EHHbIN
pe3yabTaT ¢ HAauOOJIBITUM
JOIYCTUMBIM JJIS1 4EJIOBEKA
3HAUEHUEM;

— CTpOUTH Tpaduk
3aBUCHUMOCTH MOLTHOCTH J103bI
U3ITy4EHUS MPOAYKTOB pacnaaa
pajzioHa OT BPEMEHHU;

— OLIEHUBATH 110 rpauKy
MepHoJ Mojaypacnaja
MIPOAYKTOB pacnaja pajJoHa;
— MPEACTaBIATh Pe3yIbTaThl
U3MEpEeHUH B BUJIE TaONIuUIL;

— paboTaThb B rpyIie;

— cayuarh JJOKJIa
«HeraTtuBHOe Bo3fIeiicTBIE
paauanuu Ha )KUBBIE
OpPTaHU3MBI U CITOCOOBI
3alUTHI OT HEE»




opranu3msl. [lepuon
noJjiypacnajaa
paZOaKTUBHBIX BELIECTB.
3aKoH paIMOAKTUBHOTO
pacnana. CriocoObl
3aIUTHI OT PauaIliy.
YcnoBus npoTeKaHus U
MIPUMEPBI TEPMOSIIEPHBIX
peakuuii. IcTouHuKH
sHepruun CoJsiHIA U 3BE3 .

CrtpoeHue n
IBOJIOIUS
Bcenennoi

Sy

CocraB CosiHeuHO#
cuctembl: CoJHIle, BOCEMb
O0JBIINX IUIAHET (IIEeCTh
U3 KOTOPBIX UMEIOT
CITYTHUKH ), TISATH TIJIAHET-
KapJIMKOB, aCTEPOUIbI,
KOMETBI, METCOPHBIC TEIa.
dopMHUpOBaHUE
ConHEYHOM CUCTEMBI.
3eMJIs ¥ IJIaHEeThl 3eMHOM
rpymmbsl. OOITHOCTH
XapaKTEPUCTHK IIJIAHET
36MHOMW T'PYIIIIHI.
[1naHeThI-TUTaHTBHI.
CIyTHHKH ¥ KOJIbLIA
IIJIAHET - TUTaHTOB.
Massie Tena ConHeuHOU
CHUCTEMBI: aCTEPOUIBI,
KOMETHI, METCOPHBIE TEA.
O06pa3oBaHre XBOCTOB
KomeT. PagmaHT.
Mereopur. bonmn.
CoJtHIIE U 3BE3JIBI:
cioucTas (30HHAs)
CTPYKTYypa, MarHUTHOE
nosie. lcTouHuk sHepruu
CouHIta ¥ 3Be311 —
TEII0, BBIIEISIEMOE MPU
MIPOTEKAaHWH B UX HEApPax
TEPMOSIACPHBIX PEaKIIHil.
Craguu 3BOIIONNU
Counnna. ['anakTuku.
Meraranaktuka. Tpu
BO3MO>KHBIE MOJIENU
HECTaI[MOHAPHON
Bcenennoii,
MpeI0KEHHbBIE

A.A. ®puamanom.
DKCIEPUMEHTATIBHOE

— Habmonate cnaiipl uam
(dhoTtorpaduu HeOECHBIX
00BEKTOB;

— Ha3bIBaTh TPYIIIIbI
00BEKTOB, BXOAAIINX B
ConHeuynyto cucremy;,
NPUYHHBI 00pa30BaHUs TSTCH
Ha Connie;

— MPUBOJIUTH IPUMEPHI
U3MEHEHUs BUJIa 3BE3/HOTO
Heba B TEYEHUE CYTOK;

— CpaBHUBATh MIIAHETHI
3€MHOM TPYIIIBL; TUTAHETHI-
TUTaHTHI,

— aHaJIM3UupOBAThH
¢dororpaduu win crnaiasl
miaHer, ¢pororpadun
COJIHEYHOHN KOPOHBI U
o0pa3oBaHMii B HEM;

— omnuckIBath pororpadun
ManbIx Tea CoTHeYHOI
CHCTEMBI; TPU MOJIENTN
HecTanmoHapHoU BceneHnHou,
npeuioxkeHHble OpuaMaHoM;
— 00BACHATDH (Pr3HUECKUE
MIPOLIECCHI, TPOUCXOIAIINE B
Henpax CoJiHIIa U 3BE€3/]; B UEM
MPOSIBISIETCS
HECTallMOHAPHOCTH
Bcenennoi;

— 3aIUChIBAaTh 3aKOH Xa00a;
— JI€MOHCTPHUPOBATH
Mpe3eHTAINH, yIacTBOBATh

B 00CYX/IGHUU Mpe3eHTalu

1,2,3,5




MOATBEPKIeHUE Xa00I0M
pacmupenus BeeneHnoi.
3akoH Xab66:m1a.

HTorosoe AR
NOBTOpPeHHE
JlaboparopHbie padoThl
7 kiacce

Ne | Ne Kon-Bo
HanmenoBanue mabopaTopHbIX padoT

JIP |paznena JacoB

1 1 Omnpenenenne 1EHBI IEIEHUS H3MEPUTEITHHOTO TPpHOopa 1

2 2 N3mepenne pa3MepoB MallbIX Tell 1

3 3 N3mepenre Macchl Tena Ha phIYaKHBIX Becax 1

4 3 N3mepenne ooObema Tena 1

5 3 Onpenenenue MIOTHOCTH TBEPAOTO Tea 1

6 3 I'panynpoBanue IPYKUHBI U U3MEPEHHUE CHIT TUHAMOMETPOM 1

7 3 BrlsicHeHUe 3aBHCHMOCTH CHJIBI TPEHUS CKOJBKCHHS OT TUIOMIAaN | |
COIPUKACAIOIIUXCS TE U MPUKUMAIOIIEH CUJITBL.

8 4 Onpenenenre  BBITAIKUBAIONICH  CHIIBI,  JeHCTByomed Ha | 1
MOTPY>KEHHOE B KUJKOCTh TEJIO.

9 4 BrrsicHeHUME ycnoBui IIaBaHUA Tea B KUIAKOCTH. 1

10 |5 BrlsicHEHHME yCcI0BUS PaBHOBECHS pblyara 1

11 |5 Omnpenenenne KIIJI mpu mogbeme Tena Mo HaKJIOHHOW Tiockoctr | 1

8 ki1ace

No | Ne Kon-Bo
HaumenoBanne 1abopatopHbIx padboT

JIP |pa3nmena 4acoB

1 1 Omnpenenenre KOJIMYECTBA TETUIOTH IPU CMEITMBAHUH BOJIBI Pa3HOM | 1
TEeMIIEPATypPhI

2 1 Ompenenenue yaeabHON TEIJIOEMKOCTH TBEPIOTO Teja 1

3 1 OrnpeneneHne OTHOCUTEIILHON BIIAXKHOCTH BO3yXa 1

4 2 COopka »dJEKTPUYECKOM IIeNMd M HM3MEpPEHHEe CUJIbI TOKa B €€ | 1
Pa3IMYHBIX yYacTKax

5 2 N3mepeHne HanpspKeHHs HA Pa3iIMYHBIX y4acTKaX JIEKTPUYECKOM | ]
Lenu




6 2 W3mepenue cuiipl TOKa M €ro peryJIMpoBaHue peoCTaTOM 1

7 2 W3mepeHune conpoTUBICHHSI TPOBOIHUKA IIPU IIOMOILIHM aMIepMeTpa | 1
Y BOJIBTMETA.

8 2 N3mepenre MOIHOCTH ¥ pabOThl TOKA B AJIEKTPUUECKOM JIaMIIe. 1

9 3 COopKka 2JIeKTpOMarHuTa ¥ UCIBITAHUE €ro ACHCTBHS 1

10 (3 W3yueHue 3IeKTpHUecKOro JBUTaTelNsi HOCTOSHHOTO TOKA 1

11 |4 N3ydenue cBOMCTB H300pakeHUs B JIMH3AX. 1

9 ki1ace

Ne | Ne Koin-BO
HaumenoBaHue 1a60paTopHbIX paboT

JIP |paznena JacoB

1 1 HccnenoBanne paBHOYCKOPEHHOI'O JIBUXKEHHs 0e3 HayalbHOU | ]
CKOpPOCTH

2 1 N3mepenue yckopeHust CBOOOJHOTO MaieHUS 1

3 2 UccnenoBanue 3aBUCMMOCTH TI€PHOJIa M YaCTOThI CBOOOJHBIX | 1
KoJIe0aHWH MasTHUKA OT JUTHHBI €0 HUTH

4 3 N3ydeHue sBIEHUS 3JIEKTPOMAarHUTHON UHAYKLIUU. 1

5 3 HabmtoeHue crijionHoro 1 JMHEHYaThIX CHEKTPOB MCITyCKAHUS 1

6 4 N3mepenne ecTeCTBEHHOTO PaIMalIMOHHOTO (DOHA JO3UMETPOM 1

7 4 Nzyuenue nenenus siapa aroma ypasa o ¢pororpaduu TPEeKOB 1

8 4 N3ydeHue TpekoB 3aps’KEHHBIX YacTUIl IO TOTOBBIM (hoTorpadusim | 1




