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Pabouas nporpamma no yueOHOMY (JIeKTUBHOMY) Kypcy «HaydHbie OCHOBBI
Gu3MKM» KOMIIEHCHPYIOIETO BHAA, pa3paboTaHa Ha ocHoBe @DenepalibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa CPEAHEro O00pa3oBaHUSA B
COOTBETCTBUHM C TPUMEPHON MpOrpaMMOil cpenHero oOImero o0pa3oBaHUS IO
dbu3MKe, HAa OCHOBE aBTOPCKOM MpOTpaMMbl  y4eOHOTO DJJIGKTHBHOTO Kypca
«Hayuynbie OCHOBBI (pU3HMKW» IJIsT 00pPa30BATEIBHBIX OPTaHWU3AIMK, PEaTH3yIONTUX
nporpaMMbl  cpegHero ooOmiero oOpaszoBanusi 10-11 kmaccel, cocTaBiIeHHOMN
Kamoukunott M.B (crapmmuit  MeTomuct Kadeapbl eCTECTBEHHO-HAYYHOTO
oopazoBanus ['AY IO «COUPO»), brnoxunoit B.A  (#goueHt kadenpsl
ecTecTBeHHO-HayyHoro oOpazoBanusi I'AY JAIIO «COUPOy», yuurtens Qusuku
MAOY «Jluneit Ne3 um. A.C.Ilymxuna» r.Caparosa), Jy6ac C.II. ( yuurens
bumzukun MOY «COIII Ne 12 3ATO Illuxans» CapaToBckoil 007acTH),B
COOTBETCTBHUM C TPOrpaMMON cpeaHero (mojaHoro) oOiiero oOpa3oBaHus IO
¢uzuke 10-11 kmacc. ABropsl: JI.O. I'ennenmreiin, FO.W. Jluk, JI.A. Kupuk. (u3
coopuuka "IIporpammel aJist 0011e00pa3zoBaTebHbIX yupexaenuit 7 — 11 kin.” M.,
Hpoda 2008 roxn). [IpodunsHeiii, 60a30BbIi ypoBeHb, 10 ki1 — 2 yaca B Hegento, 11
KJI — 2 4aca B HEZAEIIO.

JlaHHass mporpaMMa OPUEHTHPOBaHA Ha wucnoJib3oBanue YMK aBTopoB
I'engenmreitna J1.O. u Jluka FO.M. «®Pusmka 10», «Puszukall» nmas 6a3oBoro
YPOBHSI.

PabGouass mnporpamMma mnpeaycMarpuBaeT 0a30BbIH  ypOBEHb H3Y4YEHUS
npeaMera.

VYyeounii mnan MOY «['umHazus «ABuaTop» OTBOJUT Ha H3yYCHUE
yueOHoro snektuBHoro npeamera B 10-11 kiacce no 2 vaca B Henento, 68 4acoB 3a
roi. Utoro 136 yacoB 3a BCIO CTYIEHb 00yUYEHUSI.

1. Tlnanupyembie pe3yJbTaThl OCBOCHHSI Y4E€OHOTO IMpEeAMETa AJIEKTUBHOTO
Kypca «Hay4Hble OCHOBBI (DUBUKU»

[Tnanupyemble pe3ysbTaThl OCBOCHHS MPOrpaMMbl yUeOHOTO (3JIEKTHBHOIO)
kypca «Hayunble OCHOBBI (U3UKW» YTOUHSIOT M KOHKPETH3UPYIOT oOO0IIee
MOHMMAHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB Kak C
MO3UIIMI OpraHu3alluy UX JIOCTHXKEHHS B 00pa3oBaTEIbLHON AEATEILHOCTH, TaK U C
MO3UIINH OIICHKH JIOCTHXKEHUS ITUX PE3yJIbTaTOB.

[InaHupyemMbie TMYHOCTHBIEC PE3YJIbTAThI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHUS TMPOTPAaMMBI  CpPeAHEro  OOIIero
oOpa3oBaHus IO JEKTUBHOMY Kypcy « HaydHble OCHOBBI (DM3UKI» HOCTUTAIOTCS
B €JIMHCTBE yUEOHOUN M BOCTIUTATEIILHON JACATEIHHOCTH.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS OOYUYaIOIIMMHUCS COJAEpKaHUs pabodeit
IporpaMMbl  TI0  DJIGKTUBHOMY Kypcy MO (GU3HKE IS CPEIHEro OOIIero
oOpa3oBaHUsS JOJKHBI OTpa)kaTh TOTOBHOCTh W CIIOCOOHOCTH OOyYaromuxcs
PYKOBOJCTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIUEN TUYHOCTH, CUCTEMOMN
IIEHHOCTHBIX OpUEHTAIIUH, MTO3UTUBHBIX BHYTPEHHUX yOeXKICHUH,
COOTBETCTBYIOIIIMX  TPAAUIMOHHBIM  I[EHHOCTSIM  POCCHUMCKOTO  OOIIECTBa,
paciMpeHrue >KMU3HEHHOTO OIbITa U OIbITa ACATEIbHOCTU B MPOIIECCE peaU3alluu
OCHOBHBIX HAMNpaBJICHUN BOCIIUTATEIIHLHOMN AE€SITEILHOCTH, B TOM YUCJIE B YACTHU:

1. I'paxx1aHCKOTO BOCTTUTAHMUS:



c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIIMM OOYyYArOIIETroCss KaK aKTUBHOTO
Y OTBETCTBEHHOI'O 4YJI€HA POCCUHCKOr0 OOIIECTBa; MPUHATUE TPATUIIMOHHBIX
HAIlMOHAIBHBIX,  OOIICYCTIOBEYECKUX  T'yMAaHUCTUYECKUX, JIEMOKPATUYECKHUX,
CEMEHHBIX IIEHHOCTEH, B TOM YHCJIE B COMTOCTABICHUH C KU3HCHHBIMU CUTYAIlUSIMH,
TOTOBHOCTh BECTHM COBMECTHYIO JESTEILHOCTh B MHTEpPECaX TIPakIaHCKOTO
oOIIecTBa, Y4YacTBOBAaTh B CAMOYMPABJICHWH B IKOJE W JETCKO-IOHOIIECKUX
OpraHW3alisIX; YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTAMH
B COOTBETCTBUU C MX (YHKIMSAMU M Ha3HAYEHUEM; TOTOBHOCTh K I'yMaHUTapHOMN
Y BOJIOHTEPCKOU JEATEIBLHOCTH.

2. ITaTpuoTHYEeCKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IpaskIaHCKOM UJIEHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUS K CBOEMY HApoOay, UyBCTBa OTBETCTBEHHOCTH Tmiepen; PoauHoi;
[IEHHOCTHOE  OTHOIIEHHWE K FOCYJApCTBEHHBIM  CHMBOJIAM;  JIOCTH)KCHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE

3. JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHHWE AYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapona; cPOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMS, OSTUYECKOTO TOBEACHUS; CIHOCOOHOCTh OIIEHHUBATh
CUTYallMiI0 M MPWHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPAIBHO-
HPABCTBCHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YYCHBIX;
OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIIETO

4. DcTeTUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ACTETUKY HAy4YHOTO
U TEXHUYECKOTO TBOPYECTBA, MNpUCYIIEro (U3MUYECKOW Hayke, OOIIEeCTBEHHbIX
OTHOLIECHHUM.

5. ®U3n4ecKoro BOCHUTAHHUS:

c(hOpMHUPOBAHHOCTH 370pPOBOTO 1 6e30ImacHoro obOpaza YKU3HU,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO;

MOTPEOHOCTh B (PU3NYECKOM COBEPIIEHCTBOBAHUM, 3aHATHUAX CIIOPTUBHO-
O370POBUTEIBHON JEATEIBHOCThIO; AKTUBHOE HEIMPUSATHE BPEAHBIX TPUBBIYECK
¥ UHBIX (HOPM MPUYUHEHUS Bpeaa GU3HIECKOMY U TICUXHUYECKOMY 3I0POBBIO.

6. TpymoBoro BocnuTaHus:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU MacTEepCTBA, TPYI0I00UE HHTEpEC
K pa3IMuHbIM cepam mpodecCuoHabHON JAeSATeIbHOCTH, B TOM YHUCJIE CBA3aHHBIM
C (u3uMkol W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP OyIyIIeH
npodeccun ¥ pearu3oBbIBATh COOCTBEHHBIC >KM3HEHHBIC TIUIaHbI, TOTOBHOCTH
¥ CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO B 001acT (PU3UKH

7. DKOJOTUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphbl, TIOHUMAaHHWE BIIMSHUS
COIMATIbHO-?)KOHOMUYECKUX MPOLECCOB HA COCTOSHHE MPUPOJHON M COIMAIbHON
Cpelbl, OCO3HaHUE TJO0OAJIBHOTO  XapakTepa  JKOJOTUUECKUX  MpobJieMm;
IUIAHUPOBAHUE U OCYIIECTBIICHUE JCHUCTBUM B OKPYKAKOIIEH Cpele Ha OCHOBE
3HaHUS I1eJIe YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA, pACHIMPEHUE OIbITa
NEATEeIbBHOCTH YKOJIOTUUECKON HAMpaBICHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHUM 110
busuke.

8. LleHHOCTH HAYYHOTO MO3HAHMUSL:



c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS (U3MYECKON HayKH; OCO3HAaHUWE IIEHHOCTH Hay4YHOU
JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBISATh MPOEKTHYIO M MCCIIEI0BATEIBCKYIO
JeATEIbHOCTh HHIUBUAYAJIbHO U B IPYIIIE

B  npouecce  IOCTMKEHMS  JUYHOCTHBIX  pPE3YyJbTaTOB  OCBOEHUS
OOyJaroIMMHCST TPOrPpaMMbl CPEIHETO0 O0O0IIero o0pa3oBaHUs, Y 00yJarOUTUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, IpeANnoIaratomii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJECTh HAINpaBJICHUS PAa3BUTHUA COOCTBEHHOW AMOILMOHAIBHOMN cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3@  CBOE  TIOBEACHHME, CIOCOOHOCTh  aJalTUPOBATHCS
K SMOLMOHAJIbHBIM U3MEHEHUSIM U TIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLlM{, BKJIIOYAIOWIEW CTPEMIICHHE K JOCTHKEHUIO LIENN
U yCIeXy, ONTUMHU3M, MHULHUATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJs M3 CBOMUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE
JIpPYrUX, YYUTBHIBaTh €ro IMpH OCYIIECTBIEHUHM KOMMYHHUKAIUU, CIHOCOOHOCTb
K COYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCThH BBICTPAaNBATh OTHOLICHHUS
C IpYTUMH JIFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI

[InanupyeMble MeTanpeaMETHbIE PE3YNbTaThl MeTanpeIMETHbIE PE3YIbTAThI
BKJIFOYAFOT:

UCIIOJIb30BAHUE YMEHHUH M HAaBBIKOB pA3JIMYHBIX BUIOB I103HABATEJIBHON
NESTEIbHOCTH, IPUMEHEHHWE OCHOBHBIX  METOJOB  IO3HaHMUS  (CUCTEMHO-
MH()OPMAIMOHHBIA aHANM3, MOJEIUPOBAHUE M T. 1.) JJIA U3YYECHHs PA3THYHBIX
CTOPOH OKPYX aIOUIEH JEUCTBUTEIBHOCTH;

MCIIOJIb30BAaHUE OCHOBHBIX MHTEJJIEKTYyaIbHBIX ONepalnii: Gop-MyJIupOBaHHE
TUIO0TE3, aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3alsl, BhISIBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

YMEHHE T'€HEPUPOBATHh UAECH U ONPENENATh CPEACTBA, HEOOXOAUMBIE M UX
peanu3anuu;

YMEHHE ONpEeNesITh LEeIW W 3aJaud JeATeIbHOCTH, BbIOMpaTh CpEICTBa
peanu3anuy Ueneil U IPUMEHATh X Ha MPAKTUKE;

WCIIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB I TONY4YeHHsS (PU3UUYECKOM
uHbOpMaIlMy, MOHMMAaHHE 3aBUCUMOCTU COJAEpkKaHUs U (HOPMBI MpPeCTaBICHHUS
uHbOpMaIK OT 1esield KOMMYHHKAIMH U ajpecara.

[InanupyemMble IpeIMETHBIE PE3YJILTATHI.

B pesynbrate o0yuenus mno Ilporpamme ydeOHOro (3JIEKTUBHOTO) Kypca
«HayuHble OCHOBBI PU3UKI» 00yUaIOIIUNACA HAYUUTCS:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTO (PU3MKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBlI MHpa, B Pa3BUTUUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;



— JIEMOHCTPUPOBATh Ha NMPUMEPAX B3aUMOCBSI3b MEXAY (PU3UKON U IPYTUMU
€CTECTBEHHBIMU HayKaMu;

— YCTaHaBJIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYUHbIX SBJICHUIA U MPUMEHSTh
OCHOBHBIE (DU3HUECKHUE MOJICTIH JIJISl UX OMUCAHUS U OOBSICHEHNUS;

— WCMOJb30BaTh WHGOpPMAIUIO (PU3UUECKOTO COACPNKAHUS TMPU PEIICHUU
y4eOHBIX, MPAKTUYECKUX, MPOCKTHBIX M HCCIEAOBATEIbCKUX 3aJau, UHTETPUPYS
UHGOPMAIIUIO U3 PA3TMYHBIX UICTOYHUKOB U KPUTHYECKH €€ OIICHUBAs;

— pa3nuuyaTh U yYMEThb HCIIOJIb30BaThb B  y4e€OHO-HCCIEI0BATENIbCKON
JESTEIIbHOCTH METOJIbl HAyYHOro IMO3HaHMUs (HAO0JI0JIEHUE, ONMCAHHUE, U3MEPEHUE,
HKCIIEPUMEHT, BBIJIBUKEHUE TMIIOTE3bl, MOAEINPOBAHNE U JIp.) U POPMBI HAYYHOTO
no3HaHus ((PakTel, 3aKOHbBI, TEOPUH), JEMOHCTPHUPYS HA IPUMEpPaX UX POJIb U MECTO
B HAyYHOM I103HaHUU;

— MPOBOJAUTH MpPSIMbIE U KOCBEHHbIE H3MEHEHHUS (PU3NYECKUX BEIMYUH,
BBIOMpAsi U3MEPUTEIIBHBIE TPUOOPHI C YYETOM HEOOXOAUMOUM TOUHOCTH U3MEPEHUI,
IUIAHUPOBATH XOJ HM3MEPEHUH, MOJy4yaTh 3HAYEHUE HU3MEPSEMON BEIMYMHBI H
OLICHMBATh OTHOCUTEIBHYIO IOTPEIIHOCTD MO 33JaHHBIM (OopMyIIaMm;

— MPOBOJUTH  MCCIIEIOBAaHUA  3aBHUCHUMOCTEH MEXAy  (PU3NYECKUMHU
BEJIMUMHAMU: TPOBOJUTh U3MEPEHHUS U ONpPENENsATh Ha OCHOBE HCCIIEIOBAHMS
3HAYEHUE T[ApaMETPOB, XapaKTEPU3YIOIIHMX JAHHYI0 3aBUCHUMOCTb  MEXKIY
BEJIMUMHAMHU, U JIEJaTh BBIBOJI C YYETOM NOTPEIIHOCTH U3MEPEHHUI;

— HCIIOJIB30BAaTh JJIsi OIMCAHUS XapakTepa MpOTEKaHWs (HU3MUECKUX
POLECCOB (PU3NUECKHE BETUUUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX1y HUMH;

— HWCIIOJIB30BAaTh I OIMCAHUS XapakTepa MpOTEKaHWs (HU3MUECKUX
IPOLECCOB (PU3NUECKHE 3aKOHBI C YUETOM I'PaHUI] UX TPUMEHUMOCTH;

— pewlatb KAaudeCTBEHHbIE 337a4yd (B TOM 4YHCIE W MEKIPEIMETHOTO
XapakTepa): MCIOoNb3ysl MOJENH, (U3NYECKUEe BEJIMYMHBI U 3aKOHbBI, BHICTPaUBaTh
JIOTUYECKA BEPHYIO LIENOYKY OOBSICHEHHS (J0Ka3aTelabCTBA) MPENJIOKEHHOIO B
3a/1aue npoiecca (SIBJICHUS);

— pemiath pacyeTHbIE 3a/layu C SIBHO 3aJlaHHOM (PU3MYECKON MOJENbI0: Ha
OCHOBE aHaln3a YCIOBUS 3aJa4d BBIACIATH (U3MUECKYI0 MOJENb, HAXOAMTH
(¢u3MYecKue BEJIMYMHBI U 3aKOHBI, HEOOXOAUMbIE U JIOCTATOYHBIE JIJISl €€ PEIICHMS,
MPOBOJUTH PACUETHI U MPOBEPATH NOJIYUCHHBIA PE3YNIbTAT;

— YYUTBIBaTh TPaHUIbl TPUMEHEHUSI U3YUYEHHBIX (PU3UYECKUX MOJENEH MpH
penieHny GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— HCII0JIb30BaTh MH(OPMALIMIO U TPUMEHSATh 3HaHUA O MPUHIUIAX PaOOThI

OCHOBHBIX XapaKTEPUCTUKAX HM3YUYEHHBIX MalllUuH, TPUOOPOB U APYIUX

TEXHUYECKUX  YCTPOMCTB Ui  pEIICHUs  MPaKTUYECKHX,  y4eOHO-
MCCJIEIOBATENBCKUX U ITPOEKTHBIX 33]1a4;

— WCTOJB30BaTh 3HAHUSA O (Pu3MYecKux OOBEKTaxX | TMpoIeccax B
MOBCEIHEBHON JKM3HM [IJIsi oOecredeHuss O0e30MacHOCTH MpU  OOpalieHUuu C
npubopaMu MU TEXHMYECKHUMHU YCTPOWCTBAMM, JJII COXpPAHEHUS 3I0pOBbA H
COOJIIOJICHUSI HOPM DKOJIOTMYECKOTO TOBEACHHUS B OKpYXKawIlleh cpexae, s
IIPUHATHUS PEIIEHUN B IOBCEAHEBHOM KU3HMU.

OOyuaromuiics MoJIyYuT BO3MOKHOCTh HAYUYUThCS:



-IOHUMaThb U OOBACHATh LEJIOCTHOCTh (PU3NYECKOW TEOPHUM, pa3IuydaTrh
TPaHUIBl €€ IPUMEHUMOCTH U MECTO B PSIIY APYTUX (PU3UUECKUX TEOPHil;

-BJIaJIETh NPUEMAMH MOCTPOCHHUSI TEOPETUYECKHUX JOKA3aTeNIbCTB, a TaKKe
POTHO3UPOBAHUSI OCOOCHHOCTEH MPOTEeKaHMs (PU3MUECKUX SIBICHUN M MPOLIECCOB
Ha OCHOBE IMOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTENIbCTB;

-XapakTepu30BaTh CHCTEMHYIO CBA3b MEXAY OCHOBOIOJArarouMMHU
HAayYHBIMU TMOHSATUSMH: HPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JBHYKEHUE, CUIIA, SHEPTHS;

-BBIJIBUTATh T'MIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJATamoIuX (pU3MUEecKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

-CaMOCTOSTEIbHO IUIAHUPOBATh U IPOBOAUTD (PU3MUECKUE IKCIIEPUMEHTHI;

-XapaKTepU30BaTh II100AJIbHBIE POOJIEMBI, CTOSALIUE NEPE] YEIOBEUECTBOM:
YHEPreTUYECKUE, ChIPHEBBIE, SKOJIOIMUECKHUE, — U pOJib (DU3UKU B PELICHUU ITUX
npo0JieM;

-pemaTh  NPaKTUKO-OPUEHTHPOBAHHBIE  KAYECTBEHHBIE W  PACUETHBIE
¢u3nueckue 3agaud ¢ BBHIOOPOM (PUBMYECKOW MOJENH, HCIOJb3YsS HECKOJIbKO
(U3MUECKUX 3aKOHOB WIH (OpPMYJ, CBA3BIBAIOLIIMX M3BECTHBIE (PU3HUYECKUE
BEJIMYMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBA3EH;

-O0BSCHATh MPUHUUIBI PabOThl MW XapAKTEPUCTHKM HW3YUYEHHBIX MAIlUH,
pUOOPOB U TEXHUYECKUX YCTPOICTB;

-00BSICHATD YCIIOBUSL NPUMEHEHHUs (U3MUECKUX MOJENEeH MpU PpEelIeHUU
¢usznyeckux 3aaad, HaXOAWUTh AJEKBATHYIO NPEJIOKEHHON 3anadye (PU3NYECKYIO
MOJieb, pa3peliaTs MnpoljeMy KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWM, Tak U MpH
IIOMOIL METO/I0B OLIEHKH.

[InanupyeMble pe3yJIbTaTbl U3y4YEHHs JEKTHUBHOIO Kypca

MexaHnueckue sABICHUS

pacno3HaBaTh MEXaHUYECKUE SBJICHHUS U OOBSCHATH Ha OCHOBE MMEHOIIUXCS
3HAHUM OCHOBHBIE CBOVICTBA MJIM yCJIOBUS ITPOTEKAHUS ITUX SIBJIICHUI: PABHOMEPHOE
Y HEpaBHOMEPHOE JIB)KEHHE, PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE
JBUKEHUE, OTHOCUTEIBHOCTh MEXAaHUYECKOI0 JIBUYKEHHUS, CBOOOIHOE MaJIeHUE Tel,
PaBHOMEPHOE JABWKEHUE 10 OKPYXHOCTH, WHEpPIMS, B3aUMOJACHCTBUE Tel,
pEaKTUBHOE JIBJKECHUE, Iepefayda JaBJICHUsS TBEPIBIMU TEJIaMH, >KUIKOCTSIMHU M
razamMy, atMoc(epHoe JaBieHHE, IUIABAHHE TeJl, PAaBHOBECHE TBEPIbIX T,
UMEIOLINX 3aKpeIJIEHHYI0 OCh BpallleHHus, KojeOaTeabHOe IBUKEHHE, PE30HAHC,
BOJIHOBOE JBUKEHHE (3BYK);

ONKCHIBATh M3YYEHHBIE CBOMCTBA TEJI U MEXAaHUYECKHUE SIBICHUS, UCIIONb3Ys
busznyeckue BENIUYUHBL: MYTh, MEPEMEIICHHE, CKOPOCTb, YCKOpPEHHE, MEpPHUOA
oOpaiieHusi, Macca Teja, IUIOTHOCTh BEIIeCTBa, CHia (cujla TSXKECTH, cuja
YOPYrOCTH, CWJa TPEHUs), NABIECHUE, HMIYJbC Tela, KHUHETHYECKas SHEprus,
NOTEHIMAIbHASL DHEPIrusi, MEXaHUuYecKas paboTa, MexaHuyeckas MourHocTh, KIIJI
IIpU COBEPILIEHUHU PabOThI C MCIOJIb30BAHUEM IPOCTOr0 MEXaHW3Ma, CUjla TPEHHUS,
aMIUIUTYyJa, TEpPUOJ W 4YacToTa KoJieOaHWUM, JJIMHA BOJHBI U CKOPOCTb €€
pacnpocTpaHeHus; NpU ONMCAHUM MTPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHULIBI H3MEpPEHUsl, HAXOAWTh



(bopMyJIbl, CBS3BIBAIOIINE IAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BETUUHMHAMM,
BBIYUCIISITH 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHaJIM3UpPOBaTh CBOMCTBA TEJI, MEXAHUYECKUE SBICHUS U MPOIECCHI,
UCIIONIB3YsT (DM3MYECKUE 3aKOHBI: 3aKOH COXPAHEHHWSI DHEPTHHU, 3aKOH BCEMHPHOTO
TATOTEHUSI, TPUHIUI CYNEPIO3ULIUN CUJT (HaX0KICHUE PABHOICUCTBYIOIIEH CUJIBI),
I, II n III 3axkoHbl HprOTOHA, 3aKOH COXpAaHEHHs] MMITYyJIbCca, 3aKOH ['yka, 3aKOH
[Tackanss, 3akoH Apxumena; TpU ITOM Ppa3IHyYaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U €r0 MaTEMaTHUYECKOE BBIPAKEHUE;

paznuyaTh OCHOBHBIC TPU3HAKKM U3YYEHHBIX (U3MUECKHX MOJEIICH:
MaTepualibHas TOUKa, MHEPIMAIbHAs CUCTEMA OTCUETA;

pemiaTh 3aqadyd, MCHOJb3yd (PU3MYECKHE 3aKOHbI (3aKOH COXpaHEHHS
DHEPTUH, 3aKOH BCEMHUPHOrO TATOTEHWS, NMpUHLMIT cynepriosunun cui, I, 1T u III
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMIlyJbca, 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumena) U (GopMysbl, CBs3bIBarOlMe (U3NYECKUE BEIUYUHBI (IIyTh,
CKOpPOCTb, YCKOPEHHUE, Macca TeJa, IIIOTHOCTh BEIIECTBA, CUJIA, JABJIICHUE, UMITYJIbC
TeNa, KUHETUYEeCKash HHEprusi, MOTCHIMaJbHAs JHEPTusi, MexaHudyeckas pabdora,
MexaHuyeckas MomHocTh, KIIJ[ mpocToro Mexanusma, cuia TPEHUS CKOJIbKEHUS,
KO GULIMEHT TpeHUsl, aMIUTUTYyAa, MEPUOJ U YacToTa KOJeOaHUH, NJIMHA BOJIHBI U
CKOPOCTh €€ paclpOCTpaHEHHs): Ha OCHOBE aHaJIM3a YCJIOBUS 3aJayM 3aIlHChIBaTh
KpaTKOE€ YCJOBUE, BBIACHATh (U3UYECKUE BEJIMYMHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOAUMBIE [JISi €€ PEIICHHs, MPOBOJUTH pacueThbl UM OIICHUBATH PEaIbHOCTh
MOJIyYeHHOTO 3HAYCHUS (PU3UUECKON BEIMYUHBI.

BrInyCKHUK OJIYYUT BO3MOKHOCTh HAYUHUTHCS:

UCIIOJIb30BaTh 3HAHUS O MEXAHMYECKUX SIBJICHUAX B MOBCEAHEBHOW KU3HU
JUIsi obecrieyeHus: 0€30MaCHOCTH MpU OOpaIeHUU C MPUOOpaMU U TEXHUYECKUMHU
YCTPOWUCTBAMH, IS COXPAHEHUS 3I0POBBSI U COOJIIOJICHUS] HOPM DKOJOTHYECKOTO
MOBEJICHUSI B OKpYXalollew cpene; MNPUBOAUTh TPUMEPHl  MPAKTUUECKOTO
WCIIOJB30BaHUs (PU3MUECKUX 3HAHUN O MEXaHWYECKUX SIBJICHUSX U (PU3MUECKUX
3aKOHAX; MPUMEPHl HKCIOJI30BAHUS BO30OHOBIISIEMBIX HWCTOYHUKOB HHEPIUHU;
AKOJIOTUYECKUX MOCJIECACTBUNA UCCIIEIOBAHUSI KOCMHUYECKOTO MPOCTPAHCTB;

pazinyath TpaHUIBl NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TMOHUMATh
BceoOUMid  xapaktep  (yHAAMEHTAJIbHBIX  3aKOHOB  (3aKOH  COXpPaHCHUS
MEXaHUUYECKON JHEpPruu, 3aKOH COXPAaHEHHUS HWMITYJIbCa, 3aKOH BCEMHUPHOTO
TATOTEHHS]) U OTPAHWYECHHOCTHh HCIIOJIHb30BAHUS YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

HaxOJIUTh aJICKBATHYIO TMPEIIOKEHHOW 3amade (U3UYECKYI0 MOJCIb,
paspemarh TpoOJeMy Kak Ha OCHOBE HWMEIOIIMXCS 3HAHUW 110 MEXaHUKE C
UCIIOJIBb30BAaHUEM MATEMaTUYECKOr0 ammnapara, Tak M MpPU MOMOIIA METOJ0B
OLICHKH.

TennoBbIe SIBIICHUS

BrinmyckHUK HAydHUTCS:

pacrio3HaBaTh TEIUIOBBIC SBJICHUS U OOBICHATH Ha 0a3e MMEIOIIUXCS 3HAHUN
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUS TIPOTEKAaHUsI DJTUX sIBIEHUN: auddysus,
U3MEeHeHHe o0beMa Tel MPU HarpeBaHWM (OXJIAXIEHWH), OOJbIIas CKUMAEMOCTh
ra3oB, Majias C)KMMaeMOCTh >KMJAKOCTEH W TBEPJbIX TeJ, TEIUIOBOE pPaBHOBECHE,



UCTIapeHue, KOHJEHCAlusl, IUIABJIEHUE, KPUCTAJUIM3allUs, KHUIIEHUE, BIIAXKHOCTD
BO3/lyXa, Pa3MYHbIE CIOCOOBI TEIIonepeaayu (TemIONpOBOIHOCTb, KOHBEKIIHS,
U3IyYeHHUE), arperaTHble COCTOSHHUS BEIIECTBA, TMOIJIOIMIEHWE SHEPruu MpHU
UCIIAPEHUN JKUJIKOCTH W BBIJIEICHHE €€ MPU KOHJEHCAIlMM Tapa, 3aBUCHMOCTD
TEMITepaTyphl KATICHUS OT TaBJICHUS,

OMUCHIBATh H3YYCHHBIE CBOWCTBA TEJI W TEIJIOBBIC SIBICHHUSA, HCIIONb3YS
(bU3NYeCKUe BEIMYMHBL: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHUS, TEMIIEpaTypa,
yAelbHAsl TEIUIOEMKOCTh BEIECTBA, YJENbHAs TEIJIOTa IUIABJICHUS, YIelIbHas
TEIJIoTa MapooOpa3oBaHMsl, yJelIbHasl TEIJIOTa CrOPAaHMs TOIUIMBA, KO3(PPUIUEHT
MOJIE3HOTO JIEHCTBUSI TEIJIOBOTO JIBUTATENs; MPU OMUCAHUU MPABUIBHO TPAKTOBATh
(GU3MYECKUI CMBICI HCMOJb3YEMBbIX BEJIMYUH, UX OO0O3HAYCHUS U EIUHUIIBI
U3MEpPEHUsI, HaXOIUTh (POPMYJIbl, CBA3BIBAIONINE JTAHHYIO (DU3UUECKYIO BEIUYUHY C
JPYTUMU BETUYMHAMHU, BBIYUCIIATH 3HaUeHUE (DPU3UUYECKON BEJIMYUHBI,

aHAJIM3UPOBATh CBOWMCTBA TEJ, TETUIOBBIC SBJICHUS U TPOIECCHI, MCIIONb3YS
OCHOBHBIE TIOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHMH BEIIECTBA H
3aKOH COXPAaHEHUS YHEPTHUH;

pasznuyaTh OCHOBHBIC TIPH3HAKH M3YYCHHBIX (PU3NYECKUX MOJEICH CTPOCHHUS
ra3oB, KUJIKOCTEH W TBEPBIX TEIT,

MIPUBOJNTH MPUMEPHI MPAKTHUESCKOTO UCIIOIB30BaHMS (PU3NUECKUX 3HAHUHA O
TEIUTOBBIX SIBICHUSX; peIlaTh 3aJaud, HCIOJb3ys 3aKOH COXpaHEHHUS SHEPTUU B
TEIJIOBBIX TIpoleccax W (opMyJbl, CBsA3bIBaIONME (U3HUECKUE BEIMUYHUHbI
(KOJIMYECTBO TEILJIOTHI, TEMIIEpaTypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, yACIIbHAS
TEIJIOTAa IIJIABJCHUS, YJelbHas TeIuloTa MNapooOpa3oBaHUs, YJEibHas TerioTa
CrOpaHusi TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JIEUCTBHS TETUIOBOTO JBUTATEINS): HA
OCHOBE aHaiM3a YCJIOBHS 3a/ladyd 3aliChiBaTh KPATKOE YCIOBHUE, BBIJCISThH
bu3nYecKue BEIMYMHBI, 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE IJIi €€ PEIICHHS,
MIPOBOIUTH PACUYETHl U OIEHUBATH PEATbHOCTh TOMYYEHHOTO 3HAYCHHS (PU3MUecKoi
BCITUYMHBI.

BBIMTyCKHHUK TIOTyYIUT BO3MOKHOCTh HAYUUTHCS

WCITOJIB30BaTh 3HAHUSA O TEIUIOBBIX SBJCHUSAX B TOBCEIHEBHOW KM3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpallleHHH ¢ TpUdopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, IS COXPAHEHHs 370POBbsI M COOJIIOJIEHUS HOPM DKOJIOTHYECKOTO
MOBEICHUSI B OKpYXKalollell cpene; NPUBOAWTH MPHUMEPHI IKOJIOTUUECKUX
MOCJIEICTBUM  pabOThl  JBUraTejeil BHYTPEHHETO CropaHus, TEIUIOBBIX H
TUJIPOAJICKTPOCTAHIIN N,

paznuyaTh TPAHWIBl MPUMEHUMOCTH (U3MUECKHX 3aKOHOB, ITOHUMATh
BCeoOmMiA Xapaktep (pyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHEHUS
DHEPIrUM B TEIUIOBBIX MPOIECCaX) W OTPAHMYCHHOCTh HCIOJb30BAaHUS YaCTHBIX
3aKOHOB;

HaXOAWTh aJeKBATHYIO TMPENJIOKEHHOW 3amade (U3NYECKYI0 MOJIETb,
paspemarh mpodieMy Kak Ha OCHOBE MMEIOUTUXCS 3HAHUW O TETJIOBBIX SBICHUSX C
UCTIOJb30BaHUEM MaTEeMaTHYeCKOro ammapaTa, Tak W NP TOMOIIM METOJOB
OLICHKH.

DIEKTPUIECKUE U MarHUTHBIC SIBIICHHS

BBITyCKHHUK HAyYHUTCS:



pacrno3HaBaTh JJIEKTPOMAarHUTHBIE SIBJICHUS U OOBICHATH HA OCHOBE
MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA WIM YCJIOBUS IIPOTEKAHMS ITUX SBJICHUM:
ANEKTpU3aLMs TEJl, B3aUMOJECUCTBUE 3apsA0B, JIEKTPUUECKUM TOK U €r0 ACHCTBUS
(TemioBoe, XUMHYECKOE, MarHuTHOE), B3aUMOJICHCTBUE MarHuTOB,
AIEKTPOMArHUTHAsE MHAYKIUSA, JEMCTBUE MAarHUTHOTO II0JIS HA POBOJHUK C TOKOM
M Ha JBWXKYILYIOCS 3apsDKEHHYIO YacTHLy, AEHMCTBUE DJIEKTPUYECKOTO IOJISI Ha
3apsSHKEHHY IO YacTHIy, ANEKTPOMArHUTHBIE BOJIHBI, MIPSMOJIMHEWUHOE
pacIpocTpaHEeHUe CBETa, OTPAKEHUE U IIPEIIOMIICHHUE CBETA, TUCIIEPCUS CBETA.

COCTABJISITH CXEMBI JJIEKTPUYECKUX LENEeW C MOCIEAOBATEIBHBIM U
NapajuleJIbHBIM COEIMHEHUEM DJJIEMEHTOB, pasjinyas yCIOBHblE 0003HAaYEHUs
HJIEMEHTOB JJIEKTPUYECKUX Lenedl (MCTOYHMK TOKa, KIIOY, PE3UCTOpP, PEeocTar,
JaMI04Ka, aMIIepMETp, BOJIBTMETD).

UCIOJIb30BaTh ONTHYECKUE CXEMBI JJIsl IOCTPOEHUS N300paKEHUI B MIIOCKOM
3epKajie U coOnparonieu JuH3e.

ONMUCBHIBATh HW3YYCHHBIE CBOWCTBA TEI W JJIEKTPOMATrHUTHBIC SIBJICHUSA,
UCIIONIb3Ysl  (PU3MYECKHE  BEJIIMYUHBI: JBJIEKTPUUYECKUN  3apsl, CHJIa TOKa,
DIEKTPUYECKOE  HAIPSDKEHHWE,  DJIEKTPUYECKOE  CONPOTHUBICHUE,  YAEIBHOE
CONPOTHUBJIEHUE BEUIECTBA, padOTa >SJIEKTPUYECKOrO IO, MOILIHOCTh TOKa,
(OKyCHOE pacCTOSIHUE M ONTHUYECKAsl CUJIA JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JUJIMHA BOJHBI M 4YacTOTa CBETA; NPU OIMCAHUM BEPHO TPAKTOBATh
¢u3nyecKuil CMBICT MCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS U EIAUHULBI
U3MEPEHUS; HaXOUTh (POPMYJIbI, CBSA3bIBAIOLINE JAaHHYIO (PU3UUYECKYIO BEJIUYUHY C
JPYTUMU BEITUYHHAMM.

AHAJIM3UPOBATh CBOMCTBA TEJI, AJIEKTPOMATHUTHBIE SIBICHUS W IPOLECCHI,
UCHOJIB3YS (PU3UUECKHE 3aKOHBI: 3aKOH COXPAaHEHUS AJIEKTPUUYECKOro 3apsiaa, 3aKOH
Oma gnna ywactka 1menu, 3akoH JDxkoynsa-JIeHma, 3akOH MOPSIMOJIMHENHOTO
pPacCIpOCTPAHEHUS CBETA, 3aKOH OTPAKEHMS CBETA, 3aKOH INPEJIOMIIEHUS CBETA; NPHU
TOM pa3auyarh CIOBECHYI (OPMYIMPOBKY 3aKOHA W €ro MaTeMaTH4YeCKOe
BBIPAKEHHUE.

MPUBOANUTH MPUMEPHI MPAKTHUECKOTO UCIOIb30BAHUS (PU3NYECKUX 3HAHUMA O
ANEKTPOMATHUTHBIX SBJICHUSIX

pemiaTh 3ajayd, UCHOJIb3ys (hU3MUEecKue 3aKOHbI (3akoH Oma aJid yyacTka
uenu, 3akoH JDxkoynsa-JIeHna, 3aKk0oH NPSAMOJIMHEMHOTO pPACHPOCTPAHEHMS CBETA,
3aKOH OTpPaXKCHUs CBETa, 3aKOH INPEJIOMJICHMs CBETa) M (POPMYJIbI, CBS3BIBAIOIIUE
¢u3nyeckrue BEIMYMHBI (CHJIa TOKA, SJIEKTPUUYECKOE HAIMPSIKEHHUE, DIEKTPUUECKOEe
COINPOTHBIICHUE, YNIEIbHOE COIMPOTUBJICHHE BEUIECTBAa, PadOTa AIIEKTPUUYECKOTO
10JIs1, MOIIIHOCTh TOKa, (POKYCHOE pacCTOSIHME U ONTUYECKasl CUJIa JIMH3bI, CKOPOCTh
AJIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa cBeTa, (HOpMysbl pacuera
DJIIEKTPUYECKOTO  COINPOTUBIICHUsS IIPU  IOCJIENOBATEIIBHOM U NapaJuIeIbHOM
COCIMHEHUH TPOBOJAHMKOB): HAa OCHOBE aHalM3a YCJIOBHS 3aJayd 3aluChbIBaTh
KpaTKO€ YCJIOBHUE, BBIACIATh (PU3MUYECKHWE BEIMYMHBI, 3aKOHBI U (POpMYyIIbI,
HEOOXOAMMBbIE [JIsl €€ PEIICHMs, MPOBOAUTH PacueTbl UM OIEHUBATH PEATbHOCTD
MOJIyYEeHHOTO 3HAYeHUS (PU3HUECKON BEIMYUHBI.

BbINyCKHHUK NOTYYUT BO3MOKHOCTh HAYUUTHCS



UCIOJIb30BaTh 3HaHMsSI 00 3JIEKTPOMATHUTHBIX SIBJICHUSX B IIOBCEJHEBHOU
KU3HU JUIsi oOecriedyeHus Oe30MacHOCTH MpU  OOpalleHuu ¢ npudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMHM, IJIi COXpPAHEHHs 37A0POBbsl U COOIIOJCHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpesie; MPUBOIUTH MPUMEPHI BIUSHUS
AIIEKTPOMArHUTHBIX M3TyYCHUI Ha )KUBBIE OPTaHU3MBIL;

pa3ianyaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmmii  xapaktep  (yHIAMEHTAJIBHBIX  3aKOHOB  (3aKOH  COXpaHEHHs
AIIEKTPUYECKOT0 3apsA/ia) U OrPAaHUYEHHOCTh MCIOJIb30BAaHMUS YACTHBIX 3aKOHOB
(3akoH Oma Ju1st yyacTka Lemnu, 3akoH Jxoynsa-Jlenna u ap.);

UCIOJb30BaTh IPUEMBl TOCTPOCHUS (U3NYECKUX MOJENEeH, IOouCKa H
(OpMyJIMPOBKH J1I0Ka3aTEIbCTB BBIIBUHYTHIX TMIIOTE3 U TEOPETUUECKUX BBIBOJIOB Ha
OCHOBE SMITMPUYECKH YCTAaHOBJICHHBIX (PaKTOB;

HaxXOJWTh AaJEKBATHYIO MpPENJOKEHHOW 3adaue (U3MUECKYI0 MOJEIb,
pazpemaTts MpodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWNA 00 AIEKTPOMAarHUTHBIX
SBIICHUSIX C HCIIOJB30BAHHEM MAaTeMAaTUYECKOTO ammapaTa, Tak U TpU MOMOIIU
METOJIOB OILIEHKH.

KBanToBbIe sgBICHMS

BrInyCKHUK HAyYUTCS:

pacrmo3HaBaTh KBAHTOBBIC SIBICHUS M OOBSACHATH HAa OCHOBE HMEIOIIMXCS
3HaHWW OCHOBHBIE CBOMCTBA WJIM yCIOBUS MPOTEKAHUS ITUX SIBJICHUNA: €CTECTBEHHAS
U MCKYCCTBEHHAasi pPaJUOAKTHBHOCTb, O-, [- M 7Y-U3Iy4eHHs, BO3HUKHOBEHHUE
JMHENYaTOro CIEKTpa U3JIyYeHUs aTOMa;

ONHUCHIBATh HM3yUYEHHBIC KBAHTOBBIC SBJICHMS, WCIOJB3YsSd (PU3NUYECKHUE
BEJIMUYMHBI: MacCOBOE€ YHCJIO, 3apsiI0BOE YHCIIO, MEpPUOJ TOJIypacnajga, SHEpPrus
(GOTOHOB; TpU ONMCAHMM TPABUIBHO  TPAKTOBATh  (PUIMYECKUI  CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M EAMHULI W3MEpPEHUs; HaxXOIUTh
(bopMyIIbI, CBSI3BIBAIOIINE TaHHYIO GU3NYECKYIO BEJIHUNHY C IPYTUMU BEIHUNHAMH,
BBIUUCIIATH 3HAUCHNE (PU3UUYECKOMN BEIMYNHBI;

aHAJIM3UPOBATh KBAHTOBBIC SIBIICHUS, WCIONB3YS (PU3MUECKHE 3aKOHBI H
MOCTYJAThl: 3aKOH COXPAHEHHsI JHEPIHH, 3aKOH COXPAaHEHUS DICKTPUUYECKOTO
3apsiia, 3aKOH COXPAaHEHHsS MAacCOBOTO YHCJA, 3aKOHOMEPHOCTH W3IY4YCHHUS U
MOTJIONICHHSI CBETa aTOMOM, IMPH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTH4YeCKOe BBIPAKEHHE,

pa3ianyaTh OCHOBHBIE NMPU3HAKHM IUIAHETAPHOM MOJENM aTroma, HYKJIOHHOM
MOJIEJIN aTOMHOTIO S/pa;

OPUBOJUTH TMPUMEPHI MPOSIBICHUS B MPUPOAE U MPAKTUYECKOTO
UCIIOJIb30BAaHUSl  PAJAMOAKTUBHOCTH, SACPHBIX M  TEPMOSACPHBIX  peakUuH,
CHEKTPAJIBLHOTO aHaIN3a

BbInyCKHUK TOTYyYUT BO3MOKHOCTD HAyUUThCS:

MCTIOJb30BaTh MOJYYCHHBIE 3HAHUS B TIOBCETHEBHOW KHU3HU MPHU OOpaIeHUN
C MpuOOpaMH W TEXHUYECKHUMH YCTPONCTBaMH (CUETYMK MOHH3UPYIOUINX YACTHII,
JO3UMETp), IJII COXPaHEHHUS 3J0POBbsi U COONIOECHUS HOPM DKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAKOLIEH Cpee;

COOTHOCHUTB SHEPTHUIO CBS3M aTOMHBIX SiAep ¢ AEPEKTOM MacChl; TMPUBOAUTH
IPUMEPHI BIMSIHHS PAJIMOAKTUBHBIX M3IYYCHHUN Ha KUBBIC OPTaHU3MBI; IOHUMATh



INPUHLNN JEWCTBUS JO3UMETPAa W pa3iauvaTh YCIOBHS €ro HCIOJIb30BAHMUS;
MOHUMATh HKOJIOTMYECKHE TPOOJIEMbI, BOSHUKAIOIINE MTPH MCTIOIb30BAHUH aTOMHBIX
AIEKTPOCTAHLMKA, U MyTH PELICHUs 3TUX MPOOJIEM, MEPCIEKTUBBI HCIOJIb30BAHUS
YIIPABISIEMOTO TEPMOSIIEPHOTO CUHTE3A

2. Cogepxanue y4eOHOTO S3JEKTUBHOTO TMpeaMera « HayuHble OCHOBBI
buzukm»

2. 1 Coneprxanue yuebHOro 3mekTuBHOrO mpeamera 10 kmace (68 yacos

®U3MKA U HAYUHBI METO/I ITTIO3HAHMS (2 u)

Uto u kak wumsywaer ¢wusuka? Hayunwlii meron mno3Hanus. HalGmroneHwe,
Hay4yHasi TUIIOTE3a M JKCIepuMeHT. HayuHble MOJenu W HaydHas Heanu3anusl.
['panuLibl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U Teopuid. [IpuHIIMI COOTBETCTBUS.
CoBpeMeHHas (uzuveckas kaptuHa mupa. ['1e ucnons3yrores Gpuzndeckue 3HaAHUS
U METOJBI?

2. MEXAHUKA (30 u)

Kunematuka (7 9)

Cucrema orcuéra. MarepuanbHas Touka. Korma Temo MOXKHO CUHATaTh
MaTepuaibHOW Touykou? TpaekTopus, NyTb H HepeMmenieHue. MrHOBEHHas
CKOpocTh. HampaBieHue MrHOBEHHOW CKOPOCTH NMPU KPUBOJIMHEHHOM JIBHXKEHHH.
BektopHbie BenuuuHbl M X npoeknuu. Cioxenue ckopoctei. [Ipsmonunennoe
paBHOMEpPHOE  JABMXKEHHE. YckopeHue. lIpsAmonnHerHO€ PaBHOYCKOPEHHOE
nBrkeHne. CKOpOCTh M NEPEMEIICHHUE INPU MPSIMOIMHEHHOM PABHOYCKOPEHHOM
neuxeHnu. KpuBonuuelinoe nBuxxeHue. JBuxenue tena, OpoleHHOro MO/ YIJIOM K
rOpU30HTY. PaBHOMEpPHOE NBHKEHHE IO OKPYKHOCTU. OCHOBHBIE XapaKTEPUCTUKU
PaBHOMEPHOTO JBWKEHUS [0 OKPYXXHOCTH. YCKOPEHHE IIPpU PaBHOMEPHOM
JBUKEHUU IO OKPY>KHOCTH.

JleMoHCTpauus

3aBUCUMOCTh TPAEKTOPUU OT BBIOOpA CUCTEMBI OTCUETA.

Hunamuka (13 )

3aKOH MHEpPUUU U SIBJIEHUE MHEepUUU. VMHepuuanbHblE CUCTEMBI OTCYETA U
nepBblid 3akoH Hprorona. IIpuHumn otHocuTensHOcTH ['anunes. Mecto denoBeka
BO BcenmeHHou. l'eoneHTprueckas cucrteMa Mupa. ['enmoneHTpuyeckas cucTema
mupa. Bzanmonenicteusa u cuiibl. Cuna ynpyroctu. 3akoH ['yka. M3mepenue cui ¢
MIOMOLIBI0 CUJIbl ynpyroctu. Cuna, yckopeHue, macca. Bropon 3axkoH HeroTtona.
[Ipumepsl npuMmeHenuss BToporo 3akoHa Herotona. Tperuit 3akon Herorona. Ilpu-
Mepbl IPUMEHEHUS TPEThero 3akoHa HproToHA. 3aKOH BCEMUPHOIO TATOTEHUS.
['paBuTanionHass nocrosiHHas. Cuna TspKecTu. JIBUKEHHE TMOJ JEHCTBHEM CHI
BCEMHPHOIO TATOTEHUsA. JIBM)KEHME HWCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM U
KocMUYecKux kopabneit. IlepBas xocmudeckas CKOpocTb. BTopas kocMuueckas
cKopocThb. Bec n HeBecomocTh. Bec mokosimerocs tena. Bec tena, qemxkymerocs ¢
yckopenueM. Cuiibl TpeHud. Cuna TpeHus ckoiabxkenus. Cuna tpenus nokos. Cuia
TpeHus kaueHus. Cuiia CONpOTUBIIEHUS B KUIKOCTSIX U razax.

JleMoHCcTpauuu

SBnenne nHepuum.

CpaBHeHune Macc, B3aMMOAECHCTBYOIIMX TEI.

Bropoii 3akoH HerotoHa.



N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(popMaIiuu.

Cuiel TpeHus.

4. 3aK0oHBI COXpaHEHUs B MexaHuKe (74)

Nmmynsc. 3aKoH coXpaHeHUs uUMITyJsibca. PeaktuBHOe aBmxeHue. OcBoeHue
KocMoca. Mexanuueckast pabota. MomrHocTh. PaboTa cun TskecTH, ynpyrocta u
TpeHus. Mexannueckass »dHeprus. [loreHumanbHas »5Heprus. Kunernueckas
SHEPrusl. 3aKOH COXPAaHEHUS SHEPTUH.

JlemoHcTpanuu

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEeHIIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

5. Mexanunueckue konebanus v BoJHbI (3 yaca)

Mexanuueckue koneOanus. CB0oOOAHBIE KoJieOaHUS. YCIOBHUS — BO3-
HUKHOBEHHSI CBOOOJHBIX KojeOaHuil. ['apMoHmyeckue koneOanus. IIpeBpaienus
SHEpruu mnpu kKoneOaHusX. BeiHykeHHble KoneOanus. Pezonanc. MexaHnuueckue
BOJIHBI. OCHOBHBIE XapaKTEPUCTUKH U CBOWCTBA BOJH. [lonepeyunbie u NpoAobHbIE
BOJIHBI. 3BYKOBBIE BOJIHBI. BbICOTa, TPOMKOCTh M TEMOp 3ByKa. AKYCTHYECKUUI
pe30HaHC. YIIbTPa3BYK U HH(PPa3BYK.

JleMoHCcTpanuu

KonebaHnue HUTSIHOTO MasiTHUKA.

Konebanue npy>XKMHHOTO MasiTHUKA.

CBsi3pb TapMOHMYECKHUX KOJICOAHMM C pPAaBHOMEPHBIM JBM)KEHHEM IO
OKPYHOCTH.

Brinyxnennsie konebanus. Pezonanc.

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

BoHbI Ha TOBEPXHOCTU BOJIBI.

3aBUCUMOCTH BBICOTHI TOHA 3BYKa OT YaCTOThI KOJIEOAHUH.

3aBUCUMOCTbh TPOMKOCTH 3BYKa OT aMIUIUTY/Ibl KOJIEOAHUM.

MOJIEKVIJIAPHA S ®U3UKA U TEPMOAMHAMUKA (23 u)

6. MonekynspHas gusnka (12 u)

OCHOBHBIE TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON Teopur. (OCHOBHas
3a7a4a MOJIEKYJIIpHO-KMHETHYECKOM Teopuu. KonnuectBo BemecTa. Temnepartypa
u e€ wu3MepeHue. AOCONIOTHas 1IKajga TeMmmeparyp. [a30Bble 3aKOHBI.
N3omponeccsl. YpaBHEHUE COCTOSIHUSA ra3za. YpaBHeHue KnameiipoHna. YpaBHeHue
MenpneneeBa — Knaneiipona. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHUHETUYECKON
Teopuu. AOCOJIOTHAS TEeMIEpaTypa M CPeqHss KUHETUYEeCKas 3HEPTUs MOJEKYII
Ckopoctu Monekyn. CoctosiHust BemiectBa. CpaBHEHHE Ta30B, KUAKOCTEH U
TBEPABIX Ten. KpucTanisl, amopdHbIe Tea U )KUJIKOCTH.

JleMoHCTpauuu

Mexanuueckas MOAelIb OpPOYHOBCKOTO JIBUKEHUS.

N3onponeccel.

SIBneHue NOBEPXHOCTHOTO HATSKEHUSI KUJIKOCTH.

Kpucrannmuueckue u amopdHbie Tena.

OObEMHBIE MOJIENH CTPOCHUSI KPUCTAILIIOB.



7. Tepmoaunamuka (114)

Braytpennsis  sHeprus. CmocoObl W3MEHEHUS BHYTPEHHEH OHEPTHH.
KommmuecTtBo TermnoTel. [lepBhIil 3aKOH TEPMOJWHAMUKHU. TENIOBBIE JBUTATEINH.
XOMOAWIBHUKHA U KOHAUIIUOHEPHI.

Bropoii 3akon TepmoanHaMuki. HeoOpaTuMoCTh MPOIEeCCOB U BTOPOM 3aKOH
TEPMOJMHAMHUKU.  OKOJOTMYECKHA W  dHepreTuueckud  kpusuc. OxpaHa
OKpYy X arouen

cpensl. dazoBbie nepexoxsl. [lnaBnenne n kpucraiumsanua. McnapeHue u
KoHieHcaus. Kunenne. BnaxxHOCTh, HACBIIICHHBIM 1 HEHACBIIIICHHBIN Hap.

JlemoHcTpanuu

Moenu TeIUIOBBIX ABUTATEIICH.

Kunenune Bosbl Ipy NOHUKEHHOM JABJICHUH.

Y CTpOUCTBO NICUXPOMETPA U TUTPOMETPA.

4. TIPAKTUKYM 110 PEHIEHUIO 3AJIAY (13 HACOB)

2. 1 Copnepxxanue yueOHOTO AneKkTuBHOro mnpenmera 11 kmacce (68 yacos

OJIEKTPOJIMHAMUKA (38 u)

Onekrpocratuka (104)

DJIEKTPUYECKHUE B3AUMOICUCTBUSI U CBOMCTBA 31eKTpuueckoro moss (10 )

[Ipupona snexkrpuuectBa. Posb anexkTpryeckux B3anMoneucTBui. JlBa pona
DNEKTPUYECKUX 3apsanoB. Hocurenm nsnexkrtpuyeckoro 3apsnpa. B3ammonerncrsue
ANEKTpUYECKUX 3apsaoB. 3akoH Kynona. Dnektpuueckoe mnone. HanpsxEéHHOCTb
ANEKTpUYECKOro mnoss. JInHuM Hanpsk€HHOCTH. [IpOBOAHMKHM W JAUDIIEKTPUKH B
AIEKTpocTaTUueCKOM mosie. [loTeHuuan 37eKTpoCTaTUYeCcKOro MOojis U Pa3sHOCTh
noTeHUHaIoB. CBsSI3b MEXIY Ppa3HOCTbIO TOTEHUHUATIOB M  HAMNPSKEHHOCTHIO
JIEKTPOCTATUYECKOTO  MOJISL.  DJEeKTpoéMKocThb.  KoHneHcaTopbl.  DHeprus
AIIEKTPUYECKOTO TIOJIA.

JleMoHcTpanuu

-DIEKTPOMETP.

-IIpOBOIHHKY B 3JIEKTPUUECKOM ITOJIE. JJUITIEKTPUKH B IIEKTPUUECKOM IIOJIE.

-OHeprus 3apspKEHHOTO KOHJIEHCATOopa.

3aKOHBI TOCTOSIHHOTO AJIEKTPUYECKOro Toka (74)

DeKTpuuecKkuil Tok. McrouHnkn mocrosHHOro Toka. Cuia Toka. [leicTBus
ANEKTPUUYECKOTO TOKA. DIEKTPUUYECKOE COMPOTUBICHHUE U 3aKOH OMa [ ydacTka
uenu. [locnenoBarenpbHoe U nmapajuieIbHOE COSAUHEHUS NPOBOAHUKOB. M3Mepenus
CWJIbI TOKa M HampsbkeHus. Paborta toka u 3akoH Jlxoyns — Jlenna. MomHOCTb
toka. DJIC ncrounuka toka. 3akoH Oma mis nonHoil uenu. Ilepenaya sHeprum B
AJIEKTPUYECKOM TIETIH.

Maruutsble B3auMoieiicTBus (4 1)

Bzaumopericteue marHuToB. B3anmoaencTBME NPOBOJHUKOB C TOKaMu H
MarHuTam. BzauMoneicTBue NOPOBOAHUKOB ¢  Tokamu. CBsA3b  MEXIY
AIEKTPUYECKUM M MarHUTHBIM B3aumojeincTBueM. ['unoresa Ammnepa. MaruutHoe
noje. MarauTHast UHAyK1uA. JleiicTBUEe MarHUTHOTO TIOJISl HA TPOBOAHUK C TOKOM U
Ha JIBUKYIIMECS 3apsHKEHHBIE YaCTHUIIBI.

JleMoHCTpauuu



MarauTtHoe B3auMOIECHCTBHE TOKOB.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM MOJIEM.

MarauTHas 3anuch 3ByKa.

4.9nexktpomarautHoe noje (10 u)

SIBneHue  3NEKTPOMArHUTHOM  MHAYKIUH. 3aKOH  3JIEKTPOMAarHUTHOM
uHaykuuu. [Ipasuno Jlenma. SBnenune camomHaykuuu. MHIYKTUBHOCTE. DHEprus
MarHuTHoro noJjisi. [Ipon3BoACTBO, Nepenadya u NoTpedeHrue MEKTPoIHeprun. [e-
HEpaToOp  MEPEMEHHOTO  TOKa.  AJBTEPHATUBHBIE  WCTOYHUKH  DHEPTUMU.
Tpanchopmaropsl. NEKTpOMAarHUTHbIE BOJHBL. Teopus MakcBemna. OMNbITHI
I'epua. [aBnenue cpera. Ilepenaya nndopmanum ¢ MOMOUIBIO 3JIEKTPOMArHUTHBIX
BOJIH. M300peTeHne paino U MpUHLUIBI PAAUOCB3U. [ eHeprupoBaHUue U U3TyueHue
panuoBonH. Ilepenava u npuém paanoBoiH. [lepcneKTUBBI 3JIEKTPOHHBIX CPEACTB
CBS3U.

JleMoHCcTpanuu

3aBucumocTh D/C MHAYKIHNH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumworpaMma NEPEMEHHOTO TOKA.

I'enepaTop nmepeMeHHOro TOKa.

N3nydenne u npuém 3JIEKTPOMarHUTHBIX BOJIH.

OTtpaxeHne U NpesoMIIEHUE IIEKTPOMAarHUTHBIX BOJIH.

5.0ntuka (7 )

IIpupoma cBera. PaszButue mnpexacraBieHud o 1pupone cBera. llps-
MOJIMHEMHOE pacipocTpaHeHue cBeta. OTpakeHHe W npesioMieHue cBeTa. JIMH3BL
[Toctpoenne m3oOpakeHuit B JiuH3axX. ['1a3 u onrtuyeckue npuOopbl. CBETOBBIC
BostHBL. IHTepdepenus crera. Judpaxius ceera. COOTHOIICHHE MEXTy BOJIHOBOM
U TeoMmeTpuueckod onTtukoil. Jlucmepcusi cBera. Okpacka TIPeIMETOB.
HNudpakpacHoe uznyueHue. Y abTpaguoaeToBoe U3ITyYeHHE.

JleMoHCcTpanuu

WNurepdepenuus ceera. udpakuus cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonyuyenue crnekrpa ¢ moMouiblo AudpakuuoHHON peméTku. [lomspusarus
CBETA.

[IpsAMonMHEHOE pacpOCTPaHEHNE, OTPAKEHUE U ITPEJTOMIIEHUE CBETA.

OnTuyeckue MpuOOPHI.

KBAHTOBASA ®U3UKA (17 u)

6. KBantsl 1 atromsl (9 u)

PaBHOBecHOE TemoBOe H3NydeHHe. YbTpaduorneroBas KaracTpoda.
['mnoreza  Ilmanka. ®orosdpdexr. Teopus dororddekra. Ilpumenenue
dotorpdexra. OnbiT Peszepdopaa. [lnanerapuas moaens aroma. [loctynarer bopa.
ATtomHbIe criekTpbl. CHEKTpalbHBIM aHaIu3. DHEPreTUYeCcKue YpOBHU. Jlazepsl.
CnoHTaHHOE W BBIHYXKJIECHHOE H3inydeHHe. [IpumeHeHne ma3epoB. OJIEMEHTHI
KBAaHTOBOM MEXaHHUKU. KOpIyCKyJsIpHO-BOJHOBOM Ayaliu3M. BepoATHOCTHbIN
XapakTep aTOMHBIX npoueccoB. COOTBETCTBUE MEKY KIACCUYECKOW M KBAHTOBOM
MEXaHUKOM.

7. ATOMHOE SIApO U 37IeMEHTapHbIe YacTUIbI (12 )



Crpoenne  atomHOro  suxpa. SlnepHsle  cuibl.  PaanoakTHBHOCTS.
PannoakTrBHbBIE NpeBpalleHus. SepHbIe peakUud. DHEPIUsl CBSI3U aTOMHBIX SI/IEp.
Peakium cuHTe3a w peneHus sAnep. SnepHas sHEpreTuka. SIEpHBIA PEaKTOp.
[lennble spepHple peakuuu. [IpyHOUIT [EUCTBHS AaTOMHOM 3JIEKTPOCTAHLUU.
[lepcnexkTuBbl U TIPOOJIEMBI AEPHON SHEPTeTUKU. BiusHue panuanvy Ha XKUBbIE
opraHu3Mbl. Mup »sneMeHTapHbIX dYacTull. OTKpeITHE HOBBIX wyacTull. Kiac-

cupuKarms  dJIEMEHTapHBIX  dYacTull.  (DyHIaMEHTAIbHBIE  YacCTHIBI |
dbyHIaMeHTaJIbHbIE B3aUMOIEHCTBHSI.

JlemoHcTpanuu

doTo3dheKT.

JIuHenyaTeie CIEKTPhI U3ITyYEHHUS.

Jlazep.

CU€TUrK MOHU3HUPYIOIINX YACTHLI.
[MPAKTHUKYM I10 PEIHEHUIO 3AJIAY (9 gacos).

3. Temarnueckoe TIUJIAaHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB,
OTBOJIMMBIX JISI OCBOCHUS KAXKIOH TEMBI

10 KJTACC
Ne Tema DJIeMEHTBbI COIePKAHUSA Koa-o
4acoB
PA3JIEJI 1. Hayunslii MeToa no3Hanusi npupoasl (1 1)
[To3nanue mupa HayuHb1i1 MeTOA IO3HAHUS U METOBI 1
CoBpemeHnHas UCCJIE0BAHMS (PUBUYECKUX SIBJICHUU.
(uznyeckas KapTuHa | DKCIIEPUMEHT U TEOpHUS B MPOIIECCE
Mupa N03HaHUA MpUPobl. OLIEHKa IPaHuULl
1 MOTPELIHOCTEN U

MIPE/ICTAaBIICHUE UX TIPU MTOCTPOCHUHU
rpadgukoB. OTKPHITHS B (UBHKE — OCHOBA
mporpecca B TEXHUKE U TEXHOJIOTUH
IPOU3BOJICTBA

PA3JIEJI 2. Mexanuka (304)

Kunemaruka (8 4)

Cucrema ortcuera. | Mexanuueckoe ABMxkeHUe. MarepuanpHas| 1
Tpaekropus, myTe u | Touka. [locrymarensHoe nBmxkeHue. Teno

3 nepeMenieHue. oTcYeTa, CUcTeMa oTcueTa. TpaekTopus.
OcHoBHBIE ITyts nepemenienue. Bekrop. 3akoH
XapaKTEePUCTUKHU JBH)KEHUS T€Ja B KOOPAUHATHON U
JBIDKCHHUSI TEII BEKTOPHOU (popme.

[IpssmonuueiiHOE Cpennsis ckopocth. Enununa ckopoctu. | 1
paBHOMEPHOE MrHoBeHHas CKOpocTb. MoayJib

3 JBU>KEHUE MTHOBEHHOW CKOpocTU. BekTop ckopocTu.

I'padux ckopoctu. ['paduueckuii cnocod
HaXO0KJICHUS TIEPEMEIICHHSI.

4 | Pewenune 3amau no | PemeHue 3anad Ha pacyeT IapameTpoB. 1




TEeME: Cnoxenue ckopocteil. [lonarue cpegHeil u
«IIpsamonmHerHoe MTHOBEHHOW CKOPOCTH.
PaBHOMEPHOE
JIBU)KCHHEY
[IpssmonuueiitHoe MruoBeHHOE yckopeHue. Ennnuna
PaBHOYCKOPEHHOE yckopeHus. HanpaBieHue yCKopeHus.
JIBH)KCHUE. Cxkopocts. I'paduku 3aBucUMOCTH
5 YCKOPEHHUS U CKOPOCTH OT BPEMEHH.
[Tepememenue. ['paduku 3aBUCUMOCTH
IIyTH U IEPEMEILECHUS OT BPEMEHMU.
CBoOoHOE TIaZICHUE Tl - IPUMEpP
PABHOYCKOPEHHOTO JIBUKCHHSI
Pemenne 3amau nmo | YpaBHEHHE IBUKEHUSA, IEPEMEIICHUS U
TeMe: «YpaBHEHHE CKOpPOCTH IIPH PABHOYCKOPEHHOM
6 IIPSAMOJIMHEWHOTO MPSMOJIMHEWHOM JIBUKEHUU.
PaBHOYCKOPEHHOTO AHaIUTHYECKU U rpaduuecKuii crnocoo
JIBIKCHUSI HaXO0XJICHUS KHUHEMAaTHYECKUX BEJINYHUH.
Pemenne 3agay 1o | YpaBHEHME IBUXKECHUS, IEPEMEIICHUA U
TeMe: «YpaBHEHUE CKOpPOCTH IIPH PABHOYCKOPEHHOM
7 IIPSIMOJIMHEWHOI O IIPSAMOJIMHENHOM JIBUKCHUU.
PaBHOYCKOPEHHOT'O AHanuTuyeckui U rpaguueckuii crnocoo
JBHKCHUSI HaXO0XJCHHSI KHHEMaTUYECKUX BEJIMYMH.
KpuBonuneiHnoe KpuBonuueitHoe nBuxeHue. JIBUkeHUE
nBrkeHue. Pemienuve | tena, OpOIIEHHOrO TMOJ — YrioM K
3a1a4y rOprU30HTY. PaBHOMEpHOE NIBMXKEHUE IIO
8 OKPY>KHOCTH. OcHOBHBIE
XapaKTEPUCTUKU PaBHOMEPHOTO
JIBUKEHHS TI0 OKPYKHOCTH. Y CKOpEHUE
IIPU  PAaBHOMEPHOM  JBIKEHUM 11O
OKPY’KHOCTH.
KoHntponbHas paborta. Pemmenne 3amau
9 |K.PNel «Kunematuga reme: «Hepapromeproe
JIBUKCHHEY.
JAunnamuka (134)
ITepseiit 3akoH Heto-
Tona. MecTo [IpuHIMT OTHOCUTETBHOCTH Fannnea.}arcor
10 WHEpLUHU U sBieHUE nHepunu. [lepBaiii
YEJI0BEKA BO
. 3aKOH HproToHa.
Bceenennon.
Cuna, yckopeHue, CooTHoOLIEHNE MEXAY CUIION U YCKOPEHHEM
11 | Macca. Bropoii 3akoH | PaBHOzelcTByI0mas cuil. Bropoi 3akoH
Hprotona Herorona. [Ipumepsl npruMeHeHUs BTOPOTO
3akoHa HproToHa.
12 | BsaumopeiictBue Tperuit 3akoH HproToHa.




IBYX Tell. Tperuit
3akoH HproToHa.

O0001IEeHHE TEMBI

13 | «3akoHbI Pemenune 3amau no 3akonam HerotoHa
JTUHAMUKI
3aKOH  BCEMHPHOIO
Kak MoxeT nBUraThcs TEJI0, €CJIM Ha HEro
TaroteHus. Pazpurue .
14 - JNEUCTBYET TOJIBKO CHJIA TSXKECTH. 3aKOH
IPEACTABICHUN O
BCEMUPHOTO TATOTEHUS
TATOTEHUHU.
Cuia TsbKecTH.
JIBrm>xeHue noa
. Cuna TsixecTd. Y CKOpeHrue CBOOOIHOTO
JEUCTBUEM CHIIbI
15 najeHust. CUJIbl TSHKECTU U YCKOPEHUE
TSKECTH
CBOOOTHOTO TIAJCHUS
16 Bec Tena. Bec Tena, IBHUKyIIerocss paBHOMEPHO U C
HeBecomocTh YCKOPEHHUEM, HEBECOMOCTh
JIBM>KEHUE TUTAHET U
[InaneTtsl, yckopeHHuEe CBOOOIHOTO MaICHUS
17 | HCKyCCTBEHHBIX
Ha apyrux mianerax. MC3
CITYTHHKOB 3€MJIU
BzaumopeiictBue Ten. | Bsaumopelicteue ten, negopmariusi. 3aKkoH
18 Cuna ynpyroctu. I'yka. M3mepenne cui ¢ TOMOIIBIO CHIIBI
ynpyroctu. U3MepuTh ®KeCTKOCTh MPY>KUHBI
JIMHAMOMETpA.
Cuiibl TpeHus Tpenue, 3aBUCUMOCTb CHJIBI TPEHUS OT
19 MOBEPXHOCTH, BUJIbI TPEHUS, TPECHUE B
IPUPOJIE U TEXHUKE
Pemienne 3amau mno
20 | Teme «3aKOHBI Pemenue 3aad Ha pacyeT cuil
JTIUHAMUKI
JIBrokeHue Tenm 1Mo .
. JIBM>KEHHME IO HAKJIOHHOM TJIOCKOCTH TOJ1
21 | HaKJIOHHOW IIIOCKO- .
JNEWCTBUEM CHIT
CTH
29 JIBroxeHne Ten 1o | JBUKEHHE IO OKPYKHOCTH MO IEUCTBUEM
OKPYKHOCTHU cui. llentpobexHas cusa
3akonbl coxpaHenus (7 4)
Nmnynbc. 3akoH co- | IMITynbC 1 3aKOH COXPAaHEHUSI UMITYJIbCA.
23 | xpaHeHus ummyibca. | [I[puMmepsl mpuMeHEHHs 3aKOHA COXPAHEHUS
UMITYJIbCA.
PeaxtuBHOE Nmnynbce Tena. 3akoH COXpaHEHUs
24 | nBwxenue. OcBoeHUE | UMITyJibca. PeakTuBHOE NBIOKeHUE. Pa3BuTu
KOCcMoca. PAKETOCTPOCHHUSI 1 OCBOCHUE KOCMOCA.
o5 Mexanuueckas pabo- | Mexanudeckasi paboTa OCTOSSHHOM CHITHI.

Ta ¥ MOIITHOCTG. Pa-

Equnune! pabotel. PaboTa cui TsKeCTH,




00Ta CHIIBbI TSKECTH,
CUJIBI  YIPYTOCTH
U CUJIBI TPCHUS

yIOPYroCcTy M TpeHus. MomHocTh. EaHuIb
MOIIHOCTH. BbIpa)xeHrne MOIHOCTH Yepe3
CUJLY U CKOPOCTSb.

MexaHudeckas SHep-
rusi. 3aKOH COXpaHe-

Oneprus. Kunernueckas sHeprus u
€IMHUILBI u3Mepenus. Teopema o

26 HUS SHEPTUU. KHMHETUYECKOU dHepruu. IloTeHnnanpHas
SHEPIus U €IMHHULIBI U3MEPEHUS.
Pemienne 3amay Ha .
27 | sakoH cox Paborta u sHeprusi. Buabl MexaHnueckoi
paHEeHUs
SHEPruu. 3aKOH COXPAHECHUS SHEPTUHU.
SHEPIUM.
O6006menue Temsul 110 | CpaBHEHHE U3MEHEHUS TTOTCHITHAITBHON

28 | pazgeny «Mexa- SHEPTUM IPy3a U NOTEHIIUATBHON SHEPTUU
HUKa MPY>KUHBI. 3aKOHBI COXPAHEHUS B MEXaHUKE
KonrpouabHas

29. | pabora Ne 2 no teme | KoutposnbHas pabota
«MexaHuKa»

MexaHn4yeckue KoJjieOaHusi 1 BoJHbI (3 yaca)

30 Mexanunueckue koiie- | Konebanus, mepno, 4acTora, yrionas
Oanus CKOpOCTb, IMKJINYECKAs YaCTOTa, MASITHUKH
[IpeBpamienue sHEp-

31| rum npn konebanmIX. 3aKOH COXpaHEHUS SHEPTUH B

KoJ1e0aTeNbHBIX Mpolleccax
Pe3onanc
Mexanuueckue
32 | BosmmbL. 3ByK. 3ByK, HHGPa3BYK, YIbTPa3BYK, BBICOTA,
IPOMKOCTb. Pemienne 3anau
PA3AEJI 3. MouJiekyasipHas ¢pu3uka u TepMoguHamMuka (23 u)
MouJiekyasipHo-KuHeTHYecKkasi Teopus (12 1)
OcHOBHBIE T0J10K€- | BOBHUKHOBEHME aTOMUCTUYECKON TUIIOTE3bI
Hust MKT CTPOEHHUS BEILECTBA U €€ DKCIIEPUMEHTAJIBHBI
33. JI0KA3aTeNIbCTBA. BBIMOTHATE DKCIIEPUMEHTHI,
CiIyaue 000CHOBAHHUIO MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH.
KomnnuectBo Bemect-

34 | Ba. IlocrossHHas ®u3nuecKasi MOJIeNIb UJIEAJIBHOTO Ia3a.
ABorajpo.

Temneparypa B MKT | Maeanshsiil ra3. OcHoBHoe ypaBHenne MKT.

35 CBsi3b AaBIEHUS CO CPEAHEN KUHETUYECKOM

JHEPrUeu MOJIEKYIJL.
I'a30BbIE 3aKOHBI AOconoTHas Temneparypa. Y paBHEHHE
MenneneeBa-Knaneiipona. YpaBHEHUE U
36 rpaduku uzornpoieccon. [Ipumepbl

uzornpotecco. MccaenoBarhb
DKcnepuMeHTaIbHAS 3aBUCUMOCTH p(V)
B M30T€PMHUYECKOM B IIPOLIECCE.




Pemenune rpaduye-
CKUX U

3KCHCpI/IMCHTaJ'H>HBIC HCCICOOBAaHMA.

37 pacyeTHbIX 3a/1a4 YpaBHEHHUE COCTOSIHUSA UICAIBHOTO rasa.
HA Ta30BbIE 3aKOHBI
YpaBHeHue
COCTOSIHMSI ra3a.
Temneparypa - mepa | CpeaHsis CKOPOCTh TEIIOBOTO IBUKEHUS
38 | cpenneit MOJIEKYJ. DKCIEPUMEHTAIIBHOE
KHUHETHYECKOU ONPENEIICHUE CKOPOCTEN MOJIEKYI.
SHEPTUH MOJIEKYI
rasa
Pemenune 3amau Ha | OmpenensaTs napaMeTpbl BEIECTBA B
ypaBHEHUE ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHUU
39 | CcocTOsHMA rasa YPaBHEHHMS COCTOSIHUS UICAIBHOIO rasa.
BbIuucisaTh CpeIHIOI0 KUHETUYECKYIO
SHEPIUIO TEIUIOBOIO JBMKEHUS MOJIEKYJI 10
W3BECTHOM TEMIIEPATYpE BENIECTBA.
N3smepenne
40 | cxopocTeii Momekys 3aBUCUMOCTbH CKOPOCTHU ABUKEHUS MOJIEKYJT
ot temneparypsl. OnsIT LlTepna
rasa
CocrosiHue Bubl arperaTHOro COCTOsIHUS BEIIECTBA.
41 | BewiecTBa. OTnnuue B CTPOEHUHN U PACIIONOKEHUN
MOJIEKYJI TBEPABIX, )KUJIKMX U ra3000pa3HbIX
42 Jpyrue coctosHus Miasma
Bemlectna. (ITnazma)
Pemienne 3amau mno
43 | MOIEKyJISIpHON Pemienue 3amay, pacuer mapameTpoB rasza
busuke
K\p Ne3
44 | «MoaekyJasipHasi KontponbHas pabota
busukay.
Tepmoannamuka (11 4v)
BuyTpennss sneprusi. | Buytpennss sneprua. CnocoObl U3MEHEHUS
Pabota B BHYTPEHHEW dHEprun. BHYTpeHHS SHEpTrUs
TEPMOJIMHAMUKE uaeanpHoro rasa. McecnenoBath
45 3KCIIEPUMEHTAJIBHO B TEIUIOBBIE CBOMCTBA
BeniecTBa. Boruncnenue paboTsl pu
u3ornpoueccax. I'eomerpuueckoe
MCTOJIKOBaHHUE padOThHI
IlepBblii 3aK0H 3aKOH COXpaHEHUsI SHEPTUU, IEPBBIN 3aKOH
46 | TepMOAMHAMUKHU TEPMOJIMHAMUKH. M3MepsATh KOJTUYECTBO
TEIUIOTHI B IIpOLIEccax TEIIONEPEaayH.
47 CnenctBusa u3 mnep- | [IpumeneHne nepBoro 3akoHa

BOro 3daKOHa TCPMO-

TCPMOAMHAMUK K PA3JIMIHBIM




nrHamMuku. [Ipumepsl
pelIeHus 3a1a4 1o
TEPMOJUHAMUKE.

u3onporneccam. Berumncienue paboTel npu
u3omnporeccax PaccuuTeIiBaTh U3MEHEHHE
BHYTPEHHEW 3HEPIHuH Tel, padoTy U
HepeaHo KOJIMYECTBO TEIJIOThI Ha
OCHOBAaHMU IIEPBOTO 3aKOHA
TEPMOAMHAMHUKH.

TenmoBbie aurarenu | [IpyHIMN AEHCTBUA TETIIOBBIX 1
npurareneit. Ponb xonoaunsHuka. KIT/]

48 TEIUIOBOTO JABUTAaTEId. MaKkcuMalIbHOS

3HaueHue KII/[ TenaoBeIX ABUTaTeICH.
[Tprumepbl HEOOPATUMBIX MPOIECCOB.
BTOPOM 3aKOH TEPMOJAMHAMUKH.
3HayeHue TeIOBbIX | I[IpuHIUIIBI AEHCTBUS TEIUIOBBIX MamuH. | 1
49 | nBurareinei Bnustaue TeniaoBBIX ABHTAaTEICH HA
OKPYKaIONIIYI0 Cpey
50 TBeTOpOH 3aKoH Bropoii 3aKoH TepMOAMHAMUKHY. Beunbie | *
PMOJIMHAMUKH. JIBHTATENTH
O0001IeHNE TEMBI

51 | «3akonbl TepMoau- | PemeHue 3a1a4 Mo 3aKOHAM TEPMOJIUMHAMUKI
HaAMHUKI)

KonTpoabnas
padora Ne4 mo

5o | TeME: KonTtpomnrnas pabota
«MouexyJisspHasi
¢usuka u
TEPMOAMHAMHMKA)

53 [InaBnenue u ®da3oBbIe TIepexoabl. PacyeT TemnoTel 1is
KprCTaJlIA3anusg 3THUX OPOLECCOB, KPUTHYECKASA TEMIIEpaTypa
Ucnapenne n Ot1inurie ucrnapeHus OT KUTICHUS.

5q | KuneHue 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT

JIaBJICHUS, 3aBUCHMMOCTH JIaBJICHUS
HACBIIEHHOTO Napa OT TEMIEPATYPHI
BnaxHocts N3MepeHne BIaXXHOCTH BO3yXa. 3HAUCHHE
55 BJIA)KHOCTH U €€ BIUSHHUE Ha 3JJ0POBbE
YeJI0BeKa
Oo6o0marwmee nopropenue. Illpakrukym pemenus pusnvyeckux 3agay 13 g

Pemate kauecTBeHHBIC 3a1aun (B TOM yucie 13
U MEXKIIPEIMETHOTO XapaKTepa): UCIONIb3Ys
MOJIENH, PU3UYECKUE BEIMUNHBI U 3aKOHBI,

57-68 [IpakTUKyM pelIeHusi | BBICTpauBaTh JOTMYECKUE BEPHYIO LIETIOUKY

bu3nUecKux 3aaad.

00BsICHEHUS (TOKA3aTEeITHLCTBA)
NPEAJIOAKEHHOTO B 33]/1a4u Mpolecca
(ssBneHue). Pemats pacueTHbie 3a4a4H C
SIBHO 3aIaHHON (DU3UYECKOI MOJIEIIBIO: Ha




OCHOBE aHaJn3a yCJIOBUS 33/1a4M BbIAECIATh
(bU3UYECKYI0 MOJIeTTh, HAXOAUTh (PU3HUSCKH
BEJIMYMHBI U 3aKOHBI, HEOOXOAUMBIE U
JIOCTAaTOYHBIC JIJIS €€ PEIICHUs, IPOBOJAUTH

pacyeThbl ¥ IPOBEPSTH NOIYYECHHBIN
pe3ynbTar.

No HaumMmeHoBanmue
pa3nena pa3aesioB U TeM
/ TeMBI

DJIeMEeHTBI COIePKAHMS

Bcero
4acoB

JIEKTPOJIMHAMMKA 38 YACOB

BHCKTPI/I‘IGCKI/IC B3aI/IMOI[el7[CTBI/IH M CBOMCTBa IIEKTPUHIECCKOI0O 1MOJIst

10 yacosB
1 | IIpupona snexktpuyecTBa DIIEKTPUYECKUN 3apsiI. 1
DJIEKTPOH
2 | BsaumoneiictBue DnekTpu3anys. 3aMKHYTas 1
IEKTPUYECKUX 3apsII0B cuUcTeMa. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOrO 3apsiaa. OIbIThI
Kynona. Bzaumopelicteue
AIIEKTPUYECKUX 3aps10B. 3AKOH
KynoHa - OCHOBHOI 3aKOH
anekTpocTaTuku. Equnanna
AIEKTPUYECKOr0 3apsiaa.

3 | DnekTpudeckoe moie. HanpskeHHOCTB 1
['paduueckoe ANEKTPOCTATUYECKOTO MOJISL.
U300paKeHue JIuHuyM HaNPSHKEHHOCTH
AIEKTPUYECKUX TOJIEH.

4 | [IpoBOHUKY U U~ 1

AJIEKTPUKH B
AIEKTPOCTATUYECKOM

[1poBOAHUKY U AUDIICKTPUKH.
DIIEKTPOCTATUYECKAS 3aIUTA.

11
KJI
ac




I10JI€C

Y HalpsHKCHHUS.
Pemenue 3agad mo teme
«Coenunenue

5 | Pelienue 3aiad o teme: Pemenue 3amau. Pacuer
«3akoH KynoHna. MapaMeTpOB IEKTPUUECKOTO
HanpsxeHHOCTB) T10JIs

.6 | IloreHuuan u pa3HoCTh [ToTeHUMaNbHAS SHEPTHS
MOTEHIUAJIOB. 3apsiia B JIEKTPOCTATUYECKOM
[TorenunaneHas 3Heprus | none. [loTeHman u pa3HoOCTh
3apsa B MOTEHIHUAIOB. 3MepsATh
AIEKTPOCTATUYECKOM Pa3HOCTh MOTEHIIUAJIOB.
noJie Brruncnars noteHnuan

ANEKTPUUYECKOTO TOJISI OJTHOTO U
HECKOJIbKUX TOUYEUHBIX
AIEKTPUUYECKUX 3aPSI0B.

7 | CBsi3b MEXKIY PA3HOCTHIO CB43b HANIPSKEHHOCTHIO U
MOTEHIMATIOB U HaIpPsHKEHUEM.
HaIPSKEHHOCTHIO.

Pewenue 3agau no reme:
«IloTeHLManbHAs SHEPTUS
AIIEKTPOCTATUYECKOTO
OJISD)

8 | DneKTpoeMKOCTb. DJIEKTPOEMKOCTh YEAUHEHHOTO
DNEKTPOEMKOCTh MPOBOJHUKA U KOHJIEHCATOPA.
MJIOCKOTO KOHCHCATOPA. EuHuibl 21€KTPOEMKOCTH.

DHeprust JIEKTPUIECKOTO MOJIS.

9 | Pemenue 3ama4 1mo Teme: Pemenue 3amau Ha pacyer

«INEKTPOEMKOCTb) rapaMeTpoB KOHJICHCATOPOB,
MCII0JIb30BaHUE KOHJICHCATOPOB

10 | KourpoabHasi pabota KontponbHas paborta

Nel «DaekTpocraTuka»
3aKOHBI NOCTOSIHHOT0 YJIEKTPHUYECKOI0 TOKA 7 4acoB

11 | DneKkTpuyeckuii TOK. DIIEKTPUYECKUN TOK. Y CIIOBHS
3akon Owma ans CYyIIECTBOBAHUS AJIEKTPUUYECKOTO
y4acTKa LEeMH toka. Cuna Toka. /leiicTBue

ToKa. CONpOTHUBIIEHUE. 3AKOH
Owma ay1s1 yyacTka UernH.
EuHuiibpl cConpoTUBIICHUS.

12 | [locnenoBarensHOE U ITocnenoBarenbHOE U
napasuiesibHOe napajuiesIbHOE€ COCIMHEHHE
COECIMHEHUE MPOBOJHUKOB.
MIPOBOJHUKOB

13 | I3amMepeHue CuUIIbI TOKA CMemaHHOE COCIMHEHHE,

pacyer ueneu




IIPOBOAHHUKOB»

14 | PabGoTta 1 MOIITHOCTH PaGota Toka. 3akon J[>xoys-
MOCTOSIHHOTO TOKa. 3aKOH Jlennia. MoniHOCTh TOKa
JIxxoynsa — JleHna.

15 | BJIC. 3akon Owma mis Hctounuk Toka. CTOpOHHUE
MIOJIHOM e cunsl. [Ipupoaa CTOpOHHUX CHIL.

OJIC. 3akon Oma 11 moJTHOM
LICTIH.

16 | Pemenue 3aay no Teme: | BBIMOJIHATH pacyeTsl CUJI TOKOB
«3akoH OMma JI71sl IOJTHOM | M HANIPSIKEHU HAa y4acTKax
LETI» AIEKTPUUYECKUX IIeTEH.

17 | KonTposbHass padota KonTtponrHas pabota
Ne2 «3akoHbI
NMOCTOSIHHOTO TOKA»

MarauTtHble B3auMoaecTsusa 4 4aca

18 | B3aumopeicTBue MarsuTHoe 1oJje Kak BUJI

MarHuTOB U TOKOB Marepun. OnbIT DpcTena.
B3aumopericTBre Maruura u
TOKA,

19 | MarauTHOE TIOTIE. rpauuecKkuii MeTo1
JluHnn MarHuTHOU IIPEICTABIICHUS CTPYKTYPbI
WHIYKIIUT MarHuTHOro noJig. OTHOPOAHOE

Y HEOJTHOPOJHOE TOJIE
20 | Cuna Awmmnepa wucuna | [IpaBuio neBo pyku ajs
Jlopenna ONpeIeJICHHs] HAlTPaBIICHUS
cuibl Amniepa cuibl JIopeHna.
Pacuer aTux cui
21 CamocTosiTeJbHas Pentenue 3amau

padora Nel mo Teme

«MarHuTHbIe

B3aUMOICCTBHS

JuaekTpomMarHuTHoe noJie 10 yacon

22 | DAeKTpoMarHuTHas Hcropust OTKpbITHS

WHYKIHS AIEKTPOMArHUTHON MHYKIIUH.
SIBneHue 37IeKTPOMarHuTHOM
WHYKINHU B CITOIIHBIX
npoBogHukax. [Ipubop Jlenmna.

23 | 3akon OMMU. Pemienne | 3nauenue Moy DJ(C
3a/1a4 1o TeMe: «3aKOH MHIYKIUHU. 3aKOH
OMIN» AJIEKTPOMArHUTHOU UHIYKIUU.

24 | IlpaBuo JleHia. SIBreHre caMOMHIYKIIUH

SIBneHne caMOMHAYKIIHH.
NHayKTUBHOCTH

(aHanorus ¢ UHEPIMEH ).
3aBUCHMOCTh MAarHUTHOTO




MOTOKA OT CUJIbI TOKAa B KOHTYPE.
NupyktuBHOCTH. EnnHuna
uHaykTuBHOCTU. DJIC
CaMOMHIYKIIHH.

25 | DHeprust MarHUTHOTO DIEeKTPOMAarHuTHOE IOJIE.
1OJISI DHeprusi MarHUTHOT'O ITOJISL.

26 | Pemienue 3aa4 1o teme: Pewenue 3anau
«IIpaBuino
Jlenna. UHIyKTUBHOCTS.

OHeprus MarHATHOTO
OJISD)

27 | Ilpon3BoacTro, epenaya | [IpuHium neicTBus
U TMOoTpedsieHHe tpancopmaropa. Kospdunnent
DIEKTPOIHEPTUU. TpaHchopmanyu. Pexxum paboTbl
TpancdopmaTop u KIIJ] Tpancdopmaropa.

Cnoco0bI Ipor3BOCTBA
AIIEKTPOIHEPTUH, UX
IIPEUMYILECTBA U HEJOCTATKHU.
Hcnons3oBaHue
JIEKTPOIHEPTUH HA
Ipou3BoACTBE. PazBurue
DHEPIreTUKU U OXpaHa
OKpyxaronien cpenpl. Cxema
nepeaayda MEeKTPOIHEPTUH
notpedutensm. [lorepu
anekTpodHepruu B JIOII.

28 | DNeKTpOMarHuTHOE DNeKTpOMarHuTHOE TOJIE.
ToJIE. DNEeKTpOMarHUTHHIE BOJIHBI.
DNEeKTPOMAarHUTHBIE Pacnipoctpanenue
BOJIHBI. AJIEKTPOMATrHUTHBIX BOJIH.

Omnpritel ['epuia. [onsitue 06
AJIEKTPOMArHUTHOU BOJIHE.
[IpuHIMIIBI BOSHUKHOBEHHUS U
pacnpocTpaHeHUs
AJIEKTPOMArHUTHOTO MOJIS.
CBOICTBA PIEKTPOMATHUTHBIX
BOJIH.

29 | Ilepenaua undopmaruu ¢ | [IpuHIUIIBI paguoCBsI3H.

IIOMOIIBIO
AIICKTPOMArHUTHBIX BOJTH

YCTpONCTBO U IPUHIIUII
JEUCTBUS PAJUONPUEMHHUKA A.
C. IlonoBa. YcmoBus
pacnpoCTpaHEHUs paJuOBOJIH.
[TonsiTHIE O paTIHOJIOKALINH.
[IpunHIIUTIBEI pAOOTHI
paguojiokaTopa. Mcnonb3oBanue




paguosiokauuu. IIpuHnmn
MOJIyYEHUS TEJIEBU3UOHHOTO
n3o0paxkennsi. OCHOBHbBIC
HaIlpaBJIEHUS Pa3BUTHS CPEACTB
CBS3H.

30 | Pemenue 3aga4 1o Pemrenne 3amau
TeMe: « DIEKTPOMArHUTHO
€ 1moJe»
31 | KoutrpoabHass paborta KonTtpomarsHas pabota
Ne3 mo
TeMe: «JIeKTPOMATHUTH
oe moJjiey
Onruka 7 yacos
32 | Ilpupona cBeta. 3akoHBI | 3aKOHBI PACIIPOCTPAHEHUS CBETA,
reOMETPUYECKON ONTUKK | 3aKOH OTPAYKEHUSI, MPEIOMIICHUS
33 | Jlun3zbl OnTtuyeckue mpuodOpPsI, TUH3HI,
CBOWICTBA JIMH3.
34 | Iloctpoenue [TocTpoenus n3o0pakeHus B
U300paKEeHUN ¢ JMH3aX
TIOMOIIIBIO JIWH3
35 |I'ma3 u ontuyeckue PaccuuThiBaTh paccTossHUE OT
pUOOPHI. JIMH3BI 10 U300pAKEHUS
npeamMeTa. PaccuuteiBath
ONITUYECKYIO CHITY JTUH3BI.
N3mepsaTh GOKyCHOE pacCTOSHUE
JIMH3BI.
36 | CBeTOBBIC BOJIHBL. HNutepdepenius cpeTa.
WuTtepdepenius crera
37 | CBeToBbIC BOJIHBI. Omnpit OHra. qudpakuus ot
Hudpakuus ceeta TOHKOW HUTH U y3KOU
11e/u, Y CJI0BUSL 00pa30BaHUs
MaKCUMYMOB TH(PPaKITHOHHOTO
Cnexrpa. YcTpoincTBo
TU(PaKIIMOHHON PEIIETKH.
[Tepuon pemerku. HaGmonars
SBJICHUE TU(PAKIINH CBETA.
Ornpenensite CrieKTpaibHbIE
TPaHUIIBl 9YYBCTBUTEIBHOCTH
YeJI0BEYECKOro IJiasza ¢
ITOMOIIIBIO TU(PPAKITHOHHON
PEIIETKU
38 |CBer u 1uBeT B Hucnepcus cBera, CEKTp,

pUpoJie
CamocrTosiTeJIbHas

panyra, UBET B IPUPOJIE, KaK
BUJISIT )KUBOTHBIE




‘ padora Ne2 «OnTukay ‘

KBAHTOBASA ®U3UKA 17 YACOB

KBanThI 1 aToMBbI 9 yacoB

39

3apokAeHUE KBAaHTOBOM
Teopuu. ['unoresa
[1agka.

[IpoTuBOpEeUMs MEXKIY
KJIACCUYECKOM U
AJIEKTPOAMHAMUKON U
3aKOHOMEPHOCTSIMU
pacnpeaeaeHus YHEPTUH B
CIIEKTPE TEIUIOBOTO U3TyUYCHUS.
I'mmotesa Ilnanka. IlocTossaHas
[Tnanka. SBnenne Gororddekra.
Omneitel ['epua u Cronerosa.
ITonstue gpoToHa

40

3akonbl  (ororddexra.
[Ipumenenue
dboToaddexra.

3akonsbl poroaddekra. ['unoresa
OWHIITEHA O PEPHIBUCTON
ctpykrype CBera. Habnonath
dboTornexkTpudeckuii 3 exT.

Y CTpONCTBO U IPUHIIUII
JIEUCTBUS BAKYYMHOTO
MOJIyITPOBOTHUKOBOTO
($hOTO2JIEMEHTOB

41

Pemenue 3amau mo reme
«DororddexT

PaccunThIiBaTh MaKCUMANBHYIO
KUHETUYECKYIO SHEPTHUIO
DIIEKTPOHOB TIPH
boTo3neKTpUUECKOM dPdeKTe.
Pemenue rpaduueckux 3amau

42

CtpoeHue aToma

Ctpoenue atoma.

43

Teopus aroma 1o bopy.

KBanToBble nocrysarsl bopa.

|

44

ATOMHBIE CHEKTPBI

CIutoIHbIE U TUHENYATHIE
CIIEKTPBHI.

45

Jlazepsl.
KopnyckynspHo-
BOJIHOBOM Iyasu3m

Omnpritel I1. H. JIe6enesa u C. W.
BaunoBa. CBolCTBa J1a3€pHOTO
n3inyuyenus. [Ipumenenue
nazepoB. [IpuHUMT HECTBUA
na3epa. ['unoresa ne bpoiis.
Jyanu3Mm CBOMCTB CBETA.

46

Bunae! nzinyuennit. [lkana
AIEKTPOMArHUTHBIX
V3Jy4YCHUH.

Bu bl 351eKTpOMarHuTHBIX
U3JIyYEHUN. 3aBUCUMOCTD UX
(U3UIECKUX CBOMCTB OT
Juana3oHa 4acToT. MeTobl
TOJIyYECHUS U PETUCTPALIUH.
HVCTOYHMKM ¥ TPUEMHUKHU.
IIpumeHeHue.




47

CamMmocTosiTeIbHAS
padora No3 « KBaHTBI
U aTOMbD»

Pemenue 3a1a4d mo reme:
«KBaHTBI U aTOMBDY.

ATOMHOE AP0 U JJICMECHTAPHBIC YaCTUIIbI 12 yacos

48 | ATOMHOE s1Ipo [TpuHIMn aecTBus mprudbOpoB
JUTSL PETUCTPALIMH 3aPSKEHHBIX
yacTull. PainoakTMBHOCTb.
[Ipupona anbda-, 6eTa-, raMmma
u3nydenusi. OTBETUTH Ha BOMPOC
YTO MPOUCXOUT C BEIIECTBOM
MIPU PaJNOAKTUBHBIX
MIPEBPAILCHUSIX

49 | PannoakTUBHOCTb.

PagnoaktuBHbIC
3aKOH paguoaKTUBHOTO pacra/a.
MpEeBpaIEHUS.
OBLACHEHIE CBONCTE [Tonarue neprojia noiaypacmnaja.
N30TONBI M UX TTOTyYEHUE.
AIep W XapakTepa ux
pacmaja.

50 | Pemenue 3amau o teme: | ckyccTBeHHOE MpeBpalieHue
«PagnoakTuBHBIE aTOMHBIX siep. OTKpbITHE
MIPEBPAILICHUS Heiitpona. CocTtaB sigpa aToma..

51 | SAnepHble peakuu. SnepHbie cuibl. DHEPrUs CBA3U
OHeprus CBSI3U. anpa. SlnepHble CIIEKTPbI
Jedext macc

52 | Pemenne 3amau mo reMe: | Pemenue 3amau
«SlnepHble  peakuuu.

DHeprus cBs3u. Jledekt
Maccey

53 | Anepnas sHepreTuka. Peakuus nenenus siaep.
Henenue Aanep Koaddumment pasmuoxxeHus
ypaHa. SlnepHbid HEUTPOHOB. M30TOMNHBI YpaHa.
peakTop OCHOBHBI€ DJIEMEHTHI SIJIEPHOTO

peakTopa

54 | SnepHble peakuu.

DHEPreTUYECKU BIX0A | SlaepHble peakiuu.
AIEPHBIX PEAKLIUM.

55 | Tepmosinepublie peakiuu. | TepmosiaepHbiii cuHTe3. Pa3zButue
[IpumeHenue saepHon AIEPHOUN SHEPreTUKU. AnepHoe
SHEPI'UH. OpYyXHe.

56 | ITomyuenue Jo3umerpus. [lonyuenue

PaaArOaKTUBHBIX U30TOIIOB

Y UX MPUMEHEHHUE.
buonorunueckoe aencreue
paIMOAKTUBHBIX

PaIOaKTUBHBIX H30TOMOB U UX
IpuMeHeHue. buonornueckoe
JIEUCTBUE PAAUOAKTUBHBIX
U3J1Yy4YECHUH.




W3JIyYEHUH.

57 | OTkpbiTHE  MO3UTpPOHA. | YacTHila U aHTUYACTHIIBI,
AHTUYACTHIIBI. KJ1accu(uKanms 3JeMEeHTapHBIX
Knaccudukanus YaCTHI]

AJIEMEHTAPHBIX YACTHI]

58 | ®yHnameHTalbHbIC dyHIaMEHTAIIbHbBIC
YaCTHUILIbI U B3aUMO/ICHCTBUS
B3aUMOJICHUCTBUS.

59 | KoutpoabHasa padora | Kontponbnas pabora
Ne4 o teme:

«KBanToBasi pusznka
MNPAKTUKYM 110 PEHIEHHIO 3AJIAY 9 YACOB
60- | [IpakTukyMm pemieHus Pemate kauecTBeHHBIE 3a/1a4M (B
68 | pusznueckux 3amau TOM YHUCJIE U MEXITPEAMETHOTO

XapaKTepa): UCIIONB3YsT MOJICIH,
dbuznyecKkre BETUYUHBI 1
3aKOHBI, BEICTPANBATh
JIOTHYECKHE BEPHYIO IIETTOYKY
00BbsSICHEHUS (JT0Ka3aTEIbCTBA)
MIPEIIOKEHHOTO B 3a/1a91
nporiecca (siBiieHue). Pemarn
pacyeTHbIC 33J1a4M C SIBHO
3aJlaHHOM (HHU3UYECKOM
MOJICJIbIO: HA OCHOBE aHaJN3a
YCJIOBHSI 3371a41 BBIJCIISITh
(hU3UIECKYIO MOJICITb, HAXOIUTh
(bu3nYecKre BeITMYNHbBI U
3aKOHBI, HEOOXOUMBIEC U
JIOCTAaTOYHBIC VIS €€ peIIeHUs,
IIPOBOJIUTH PACUCTHI U
IPOBEPATH MOTYUCHHBIN
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