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1. IlnanupyeMblie pe3VJbTaThl OCBOEHHNA YUEOHOTI0 IIpeIMeTAa

1.1 JInuyHOCTHBIE pe3yJIbTaThI

1.1.1. I'pasicoanckoe éocnumanue:
- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KILCHI/II/I O6IH€CTBCHHO-3H8}II/IMI)IX U 3THYCCKUX HpO6JI€M,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,
- OCO3HAaHMEC BAXXHOCTH MOPAJIIbHO-3THYCCKUX ITPUHIHUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

1.1.2. Ilampuomuueckoe éocnumanue u Gopmuposanue poccuiicKoil uOeHmuLHOCmu.
- IPOSIBJICHUE MHTEpPECca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;
- [ICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB.

1.1.3. Jyxoenoe u npascmeennoe socnumanue oemeil Ha 0CHO8e POCCUIICKUX MPAOUUUOHHBIX
UeHHocmeil:
- OCO3HAHME COLMAIbHBIX HOPM M MPABWJI MEKIUYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE, TOTOBHOCTh K
pa3zHoOOpa3HOM COBMECTHOW JAEATEIbHOCTU IPU BBHINOJHEHUM Y4YEOHBIX, IMMO3HABATEIbHBIX 3ajad,
BBITIOJIHEHUHM SKCIEPUMEHTOB, CO3JAHUM Y4YE€OHBIX MPOEKTOB, CTPEMJIEHHE K B3aUMOIOHUMAaHWIO U
B3aMMOITOMOIIIH B MPOIIECCE ITON yUEOHOU NeATeTbHOCTH;
- TOTOBHOCTb OII€HMBATh CBOE MOBEIEHUE U MOCTYIIKH CBOMX TOBAPUILEH C MO3UIIMM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI MTOCIIEICTBUI MOCTYIKOB.

1.1.4. Iecmemuueckoe éocnumanue:
- BOCHPHUATHE ICTETUYECKUX KAa4eCTB (PU3UUYECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHWYIHOCTH.

1.1.5. llennocmu nayunozo no3nanus:
- OCO3HaHME IEHHOCTU (U3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa MO3HAaHUS MHpA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;
- pa3BUTHE HAYYHOU JIF0O03HATENLHOCTH, HHTEpPECA K UCCIIEA0BATEIBCKOM e TEIbHOCTH.

1.1.6. @usuueckoe éocnumanue u hopmuposanue Kyaomypult 300P06bA:
- OCO3HaHME IIEHHOCTU Oe3omacHoro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE,
BKHOCTH TMpaBUJ OE€30MacCHOTO TMOBEJIEHUS Ha TpaHCHOPTE, Ha JOporax, C OHJIEKTPUYECKUM U
TEIJIOBBIM 00OpY/IOBAaHUEM B JIOMAIIHUX YCIOBHSIX;
- ¢(OpMHUPOBAHHOCTh HaBbIKa peduieKCUU, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOro K€ MpaBa y
JPYroro 4eioBeka.

1.1.7. Tpyooeoe eocnumanue u npogeccuonanpnoe camoonpeoeieHue:
- aKTUBHOE y4YaCTHE B pEIICHUWU MPAaKTHUUECKUX 3a7ad (B paMKax CEMbH, IIKOJIBI, rOopoja, Kpas)
TEXHOJIOTHYECKON U COLMaTbHON HANpPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHMUIA,
- HHTEPEC K MPAKTUYECKOMY H3yUeHUIO podeccuil, CBA3aHHBIX C (PUUKOI.

1.1.8. Ixonozuueckoe socnumanue:
- OpHEHTalMs Ha MpUMEHeHHe (U3NYECKUX 3HAHWM I pelIeHUs 3aJad B 0ONACTH OKpYKaroleh
Cpelibl, TUTAHUPOBAHMSI MOCTYIKOB U OILIEHKH UX BO3MOJKHBIX TOCTEACTBUI I OKPYXKAIOIIEH CPEIbl;
- 0CO3HAHUE II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHusl.

1.1.9. Aoanmayua odyuarouiezoca K U3MEHANUUMCA YCAO0GUAMU COUUANLHOU U RPUPOOHOUL
cpeovl:
- TOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJTHEHUH WCCIEAOBAHUNA W TMPOEKTOB (hU3HuecKoit
HAMPaBJIEHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;
- TIOBBIIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TeIbHOCTb;



- MOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM dYHcie (GOPMYIHUPOBATH HJCH, MOHATHS,
THIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSIX;

- OCO3HaHUE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (PM3NYECKHUX 3HAHUIA,

- CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSA3M IPUPOJbI, 00IIECTBA U 3KOHOMHKH, B TOM
YHCIIe ¢ UCTIONBb30BaHUEM (PU3MYECKUX 3HAHHA.

1.2. MeranpeaMeTHbIe pe3yJbTAThI

1.2.1.Ynueepcanvnvie nosnasamenshoie oeiicmeus.

bazoevie nocuueckue oeiicmeus:

- BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHIA);
- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIINKI, OCHOBAHUS 17151 000OIIECHHS U CPAaBHEHMUS;
- BBIABJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3U TPU W3YYCHUH (PU3UYECKUX SIBJICHUN M TPOIIECCOB;
JIeNaTh BBIBOJIBI C HMCIOJIb30BAHUEM JICYKTUBHBIX W WHIYKTHBHBIX YMO3aKJIIOUEHUU, BBIABUTATH
TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUYUH;
- CaMOCTOSITENIbHO BBIOUpATh CIOCO0 pelieHus: yueOHO! pu3nyeckoi 3a7auu (CpaBHEHUE HECKOJIBKUX
BApUAHTOB pEIICHHs, BBHIOOp HAMOOJEe MOIXOANIET0 C YYETOM CaMOCTOSITENTbHO BBIIECICHHBIX
KpUTEPUEB).

basoesvie uccnedosamenvckue oeiicmeus:
- UCTIOJIb30BaTh BOTIPOCKHI KaK UCCIIE0OBATEILCKUI HHCTPYMEHT TTO3HAHUS;
- TMPOBOAUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NYECKUi
AKCIEPUMEHT, HEOOIbILIOE UCCIeI0BaHUE PU3UUECKOTO SIBICHUS,
-OLIEHUBATh Ha NMPUMEHUMOCTh U JOCTOBEPHOCTh MHGOPMAIUIO, MOJYUYEHHYIO B XOJI€ MCCIIETOBAaHUS
WJIM 3KCTIEPUMEHTA;
- caMOCTOATENbHO (OpMyaUpOBaTh OOOOLIEHUS M BBIBOJABI IO pe3yjabTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, OTIBITA, UCCIICIOBAHMS,
- MPOTHO3UPOBATh BO3MOXKHOE JalbHEMWIee pa3BUTHE (PU3NYECKUX MPOIECCOB, & TAK)KE BbIABUTaTh
MIPEIIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:
- IPUMEHSATH Pa3IMYHbIE METO/IbI, THCTPYMEHTHI U 3alpOChl NP MOUCKE U 0TOOpe MHGOPMAIIUN UIH
JAHHBIX ¢ YY4ETOM MPEUI0KEHHON yueOHOM (pu3ndecKoii 3a1auu;
- aHAIM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMUHBIX BUJIOB U GOpPM
MIpe/ICTaBJICHHUS;
- CaMOCTOSITENBHO BHIOMPATh ONTUMANBbHYIO (hOpMY MpeAcTaBieHUusT HHPOPMAIK U WILTIOCTPUPOBATH
peliaeMble 3a7a4u HECTIOKHBIMH CXEMaMU, TuarpaMMaMu, MHOM rpauKoi U UX KOMOMHAIIMSIMH.

1.2.2. Ynueepcanvnvie kommynukamuegnule oeiicmeus

Obwenue:
- B XoJie 0OCYXKJeHHs yueOHOTO MaTepuaia, pe3ylabTaToB JIabopaTOPHBIX pabOT U MPOEKTOB 3a7aBaTh
BOIPOCHI 110 CYIIECTBY 0OCY>KIaeMOi TeMbI U BBHICKA3bIBATh HJIEH, HAIlCICHHbIE HAa PELICHHE 3a7aud U
noJ/iep>KaHre O6IarokenaTeIbHOCTH OOIIeHNUS;
- COTOCTaBISITh CBOM CYXKJEHHUS C CYXKISHUSMHU JAPYrUX Y4YaCTHHKOB JUaiora, oOHapyKHUBaTh
pasnuyne U CXO/ACTBO TIO3HIIHIA;
- BBIpaXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
- TyONMYHO TIPENCTaBIATh PE3yIbTAThl BBIMOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIEPHMEHTA,
UCCIIeIOBAHUS, IPOCKTA).

Coemecmuasn deamenpHoCmy (COmpyoHUUEcmeon):
- TMIOHMMATh M UCTOJH30BaTh MPEUMYILECTBA KOMAHIHON U WHIAMBUAYAJIHLHON pabOTHl MPHU pElIeHUN
KOHKPETHOM (hrU3HuecKoit mpoOIeMsl;



- NPUHUMATH LEJIU COBMECTHOM JIE€ATEIbHOCTH, OPTraHHU30BBIBATH JIEUCTBHUS MO €€ JIOCTHKCHUIO:
pacmpeiensiTb poyiv, 0OCYXIaTh IMPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThl; 00001IaTh MHEHHS
HECKOJIBKHUX JIIOACH;

- BBITNIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KAY€CTBEHHOTO pe3yjIbTaTa MO CBOEMY HAIPABICHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTMMH WICHAMHU KOMAH/IbI;

- OIEHMBATh KadeCTBO CBOETO BKJIaJa B OOHNIMH TPOAYKT TO KPUTEPHSIM, CaAMOCTOSTEIBHO
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

1.2.3. YHueepcanvnwie pecynamueHule 0eiicmeus

Camoopzanuzayus:
- BBISBIISITH MPOOJIEMBI B )KU3HCHHBIX M YUEOHBIX CHUTYAIUSX, TPEOYIOIIUX TSl PEIICHUsT (PU3HUECKUX
3HAHHI;
- OpPUEHTUPOBATHCS B PANIUYHBIX TOAXOJAX TMPUHATHS peUIeHUH (MHAUBUAYATbHOE, TMPUHSATHE
pelieHus B TpyNIe, IPUHATHE PEIICHUs] TPYIIION );
- CaMOCTOSITEJIbHO COCTaBJIATh ANTOPUTM pelleHus (PU3MUECKOM 3a/au WM IUIaHa HCCIIEeIOBaHUS C
y4€TOM HMEIOLIUXCA PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHpOBaTh IpeJiaraeMble
BAPUAHTHI PEIICHU;
- IeTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegprexcus):
- 1aBaTh aJIeKBAaTHYIO OLIEHKY CUTYyalluu U IpeyiaraTh MiaH e€ U3MEHEeHMUS,
- OOBSICHATH NMPUYMHBI JOCTH)KEHUS (HEIOCTIKEHUS) Pe3ylbTaTOB IESTENbHOCTH, JaBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY;
- BHOCUTb KOPPEKTHUBHI B IEATEIHHOCTH (B TOM YHMCIIE€ B XOJ BBINOJHEHUS (PU3NUECKOTO U CCIeA0BAHUS
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIHLCTB, M3MEHUBIIUXCSA CUTYallHi, yCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;
- OLICHMBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBHSM.

IMOUUOHANbHBLIL UHMENTIEKM:
- CTaBUTHh ce0s Ha MECTO JpPYroro 4YejloBeKa B XOJ€ CIopa WIM JUCKYCCUM Ha HaydyHYIO TEMy,
[TIOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY JPYIrOTO.

Ilpunamue ceds u opyaux:
- IpU3HaBaTh CBOE MPABO Ha OUIMOKY IpPHU peHIeHHH (U3NYECKUX 3a/1ady WM B YTBEPXKICHHUSX Ha
Hay4HbIE TEMbI U TAKOE K€ MIPaBO JPYroro.

1.3 IlpeameTHbIe pe3yabTaThl.

B pesynbrare wu3ydeHus Kypca (UMK HA YPOBHE CpPEIHETO O0OIIero
o0Opa30oBaHus BBITYCKHUK Ha 0a30BOM YPOBHE HAYUUTCS:
. OOBSCHATH Ha TMpUMEpAX poidb U MecTo GU3UKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTHHBI MHUpPAa, B pAa3BUTUM COBPEMEHHOMW TEXHUKU U
TE€XHOJIOTHH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJEH;
. JIEMOHCTPUPOBAThH HAa MPUMEPaAX B3aUMOCBS3b MKy (DU3UKOU U JPYTHMHU
€CTECTBEHHBIMU HAYKaAMU;
. yCTaHAaBIIMBaTh B3aUMOCBSI3b €CTECTBEHHOHAYYHBIX SIBICHUW M NPUMEHSATH
OCHOBHBIE (PU3UUECKHE MOJIEIIU JIJISl UX OMKUCAHUS U OOBSICHEHUS;
. UCTIOJIb30BaTh HHGOPMAINIO (U3HUECKOTO COMICPIKAHUSI TIPU PEIICHUH
y4eOHBIX, TPAKTUUECKUX' MPOCKTHBIX U UCCIEA0BATENbCKUX 3a7a4, HHTETPUPYsI
MH(pOPMALINIO U3 PA3TUYHBIX UCTOYHUKOB U KPUTUUECKHU €€ OlICHUBAS;
. pasinyath U YMETh UCIOIB30BaTh B YU4EOHO-UCCIEIOBATENbCKON AEATENbHOCTU
METOJ[bl HAyYHOr0 TO3HaHWs (HAOMIOJEHUE, OINKHCAaHUE, W3MEPEHUE, SKCIEPUMEHT
BBIJIBIJKCHUE THUIOTE3bl, MOJACIUPOBAHUE U T.A.) U (HOPMBI HAYYHOrO ITO3HAHUS



((pakThl, 3aKOHBI, TEOPHUH), TEMOHCTPUPYS HA MPUMEpPAX UX POJb U MECTO B HayYHOM
ITO3HAHWH;

. BBIMIOJHATh MpPSMbIE W KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BEJIUYMH,
BbIOMpAsi U3MEPUTETbHBIE NPUOOPHI C YYETOM HEOOXOUMOI TOUHOCTH U3MEPEHUH,
IJJAHUPOBAThH XOJ U3MEPEHUM, IT0y4aTh 3HAYEHUE U3MEPSEMON BEITMYHMHBI U
OLICHMBATh OTHOCUTENIBHYIO MOrPEIIHOCTh MO 3aJaHHbIM (PopMyiaM;

) OPOBOAUTH HMCCIEOBAHUS 3aBUCUMOCTEH Mexay (HU3MUECKUMU BEIUYUHAMU:
BBIITOJIHATh U3MEPEHMS, HA OCHOBE HCCIIEIOBAHMS ONPEAEIATh 3HAYEHUSI NTapaMETPOB,
XapaKTEPU3YIOIIMX JAaHHYIO 3aBUCHUMOCTb MEXIy BEJIMYMHAMHM, U J€JaTh BBIBOJ C
YYETOM NOTPEMTHOCTEN U3MEPEHU;

. UCIIOJIb30BaTh [IJISl OMMCAHMS XapakTepa MpOTeKaHus (PU3UUYECKUX IMPOILIECCOB
(u3nUecKre BeJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMMU;

. UCIIOJIb30BaTh [IJISl ONMMCAHMS XapakTepa MpPOTeKaHUs (PU3MYECKUX IMPOILIECCOB
(duznueckue 3aKOHbI ¢ YU4ETOM I'PaHULl UX TPUMEHUMOCTH;

. pemiarb KayeCTBEHHbIE 33/7aud (B TOM YHCIIE M MEXKIIPEJAMETHOIO Xapakrepa):
UCIIOJIb3YS MOJIENH, (PU3NYECKre BETMYUHBI U 3aKOHBI, BHICTPAUBATh

JIOTUYECKHE LEMOYKH 00BICHEHUS (J0KA3aTeNIbCTBA) MPEIJIOKEHHBIX B 3a/1a4ax
IIPOILIECCOB (SIBJICHUN );

. pemath pacy€THbBIC 3a/1a4U C SIBHO 33JJaHHON (PU3UYECKON MOJENbIO: Ha

OCHOBE aHaJn3a yCIIOBUA 331a4U BBIACIATH (GU3MUECKYIO MOJIENb, HAXOIUTh
(¢u3nyecknue BETMYMHBI U 3aKOHBI, HEOOXOAMMBIE U JIOCTATOYHbIE Ui €€ pelleHus,
IIPOBOJIUTH PACUETHI U OLICHUBATH IIOJYYECHHBIN PE3yiIbTaT.

° YUHUTBIBATH I'PAHUIBI IPUMCHHUMOCTHU U3YUYCHHBIX (1)I/IBI/I‘IGCKI/IX MOI[CJ'IGfI
IMIpHu pCIICHHUU (1)I/I3I/I‘I€CKI/IX U MCXKIIPCAMCTHBIX 3a1a4,
° HCIIOJIb30BaTh I/IH(i)OpMaHI/IIO " IIPUMCHATH 3HAHUA O IIPUHOUIIAX pa6OTI>I

M OCHOBHBIX XapaKTEPUCTHKAX M3yUYEHHBIX MAIllUH, MPUOOPOB U APYTUX TEXHUUECKHUX
YCTPOMCTB IJIsi pEIIeHUs] MPAKTUYECKUX, Y4EOHO-UCCIEAOBATEIBCKUX M MPOEKTHBIX
3ajay;

. UCIOJIb30BaTh 3HAHUS O (PU3MUYECKUX OOBEKTaX M Mpolleccax B MOBCEIHEBHOMU
KU3HM NI oOecriedeHrs Oe30MacHOCTH MpHU  OOpamieHuH ¢ npudopamMud U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUS 30pOBbS U COONIOACHHUS HOPM
HKOJIOTUYECKOTO TIOBEJEHUS B OKpYXKAIOIeH cpene, I TPUHATHS PEIICHUNd B
ITOBCEHEBHOM KU3HU.

BrimyckHrK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYIUTHCS:

. MOHUMATh U OOBSICHATH IEIIOCTHOCTh (PU3MUECKOU TEOPUH, ONPEETSATh TPAHUIIBI
e€ IPUMEHUMOCTH U MECTO B PANIY APYTUX (HU3UUIECKUX TEOPHIL;
. BJIaJIETh NPUEMAMU MMOCTPOCHUS TEOPETUUECKUX JTI0KA3ATEINBCTB, &

TaKK€ TIPOTHO3MPOBAHHUS OCOOCHHOCTEH TMpOTCKaHWS (DU3NUCCKUX SBICHHH U
MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUYECKUX BHIBOJOB M JOKA3ATEIbCTB;

. XapaKTepHU30BaATh CUCTEMHYIO CBSI3b MEXJy OCHOBONOJArarolUMU HAyYHBIMH
MOHATUSIMHU: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIEeCTBO, MOJIE), JBMKEHUE, CHIIA,
SHEPTHUS;

. BBIJIBUTaTh THUIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJAraloIIUX (PU3HIECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

. CaMOCTOSITEILHO TJIAHUPOBATh M TPOBOJAUTH (PHU3UUECKUE IKCIIEPUMEHTHI;



. XapaKTepu30BaTh IJI00adbHbIE MPOOJEMBI CTOSLIUME MEpe] YeIOBEYECTBOM
(3HEepreTHYecKue, ChIPbEBBIC, HKOJOIMYECKUE), U pOJib (PU3UKH B PEIICHUH HTUX
npo0Jiem;

. pemarb NpakTUKO-OPUEHTUPOBAHHbBIE KAYECTBEHHBIE U PACUETHBIE

¢uznueckue 3a1a4u ¢ BHIOOPOM (PU3NYECKON MOJAEIIH, UCIIOJIb3Ysl HECKOJIBKO
(u3MUeCKUX 3aKOHOB WM (OPMYJI, CBSI3bIBAIOIINX U3BECTHBIE (PU3UUECKUE

BEJIMYMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBA3EH;

. OOBSACHATH MPUHIUIIBI pa0OTHI M XapaKTEPUCTUKHU U3YUYECHHBIX MAIIIUH,
prUOOPOB U TEXHUYECKUX YCTPOUCTB;
. OOBSACHATH YCIOBUSI MPUMEHEHUS (PU3UUECKUX MOJIEIEH NPy pEelIeHUH

dbu3uUecKuX 3aja4, HAXOAUTh aJICKBAaTHYIO TNPEMJIOKEHHON 3amade (PU3HMUECKYIO
MOJIeJb, Pa3peniaTh NpoodIeMy Kak Ha OCHOBE UMECIOIINXCS 3HAHUMU, TaK U TIPU TTOMOIIH
METOJIOB OIICHKHU.

. chopMUpoBaTh TNPEACTABICHUS O 3aKOHOMEPHOM CBSI3W M IMO3HABAEMOCTH
SIBJICHUW TIPUPOJIBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUSI, O POJU U MecTe (U3UKU B
COBPEMEHHOW HAay4YHOH KapTUHE MUpa; MOHUMaHHE POJu (U3UKU B (POPMHUPOBAHUU
Kpyrozopa u ()YHKIIMOHAJILHOW TPaMOTHOCTH YeJIOBEKa JJIsi PElICHUs] MPaKTHUYECKUX
3a/1ad4;

. BJIAJICHWE OCHOBOIIOJIATAIOMIUMH (PU3MUECKUMHU TTOHATUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPUSMH, YBEPEHHOE TI0JIb30BaHUE (HU3NYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOM;

. c(hopMUPOBAaHHOCTH MpeACTaBAeHUH O (U3UYECKON CYIIHOCTH SIBIICHHM
PUPOIBI, BUIAX MAaTEPHUH, IBUKEHUU KaK CIIOCO0€e CYIIECTBOBAHMS MAaTEPUH; YCBOCHHE
OCHOBHBIX W€ MEXaHWKH, aTOMHO-MOJICKYJSIPHOTO YYEHHUS O CTPOSHHUM BEIIECTBA,
AJIEMEHTOB AJIEKTPOAMHAMUKY KBAHTOBOW (PU3HMKHU; OBJIaJICHUE MIOHITUHHBIM aIllapaToM
Y CUMBOJIMYECKHUM SI3BIKOM (DU3UKHU;

. BJIAJICHWEC OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMs, HCIIOJIB3YEMBIMU B
¢bu3uke: HaOIIOJICHWE, ONMUCAHHWE, W3MEPEHHUE, SKCIEPUMEHT; BJAJCHHUE YMEHUSIMH
oOpabaTbIiBaTh pe3yibTaThl HM3MEPCHHM, OOHApYXHBaTh 3aBUCUMOCTh  MEXIY
(bU3UYECKUMH BETUYMHAMHU, OOBSCHITH MTOJTYUYCHHBIC PE3YIbTATHI U JeiaTh BHIBO/I;

. BJIaJICHUEC  YMCHHUSMH  BBIJBUTaTh  THIOTE3bI HA  OCHOBE  3HAHHUS
OCHOBOTMOJIAralomux (U3HYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, TPOBEPITH UX
AKCIIEPUMEHTATBHBIMA CpPEACTBAMHU, (HOPMYIUPYsS Ledb WCCIEIOBAHUS, BIIAJICHUE
YMEHUSIMUA  OTUCHIBATh U OOBSICHATH CAaMOCTOSTENIBHO TMPOBEIEHHBIE SKCIIEPUMEHTHI,
aHAM3UPOBATH PE3YyIbTATHI TOTYYCHHON U3 IKCIIEPUMEHTOB H(OPMAIUH, OTIPEILISITh
JIOCTOBEPHOCTh MOJYYEHHOTO PE3YIbTATA;

. yYMEHHE peniaTh NpOoCThie PU3NUECKUEe 3a/1a4u;

. c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSTH MONYYCHHBbIC 3HAHUS ISl OOBSICHCHUS
YCI0BUM NpOTEKaHUsI GU3NUECKUX SIBICHUN B MIPUPOAE M JJIS IPUHATHS MPAKTUUECKUX
pEIICHUI B MOBCETHEBHOW KU3HU,

. NOHUMaHWe (PU3NIECKUX OCHOB W MPHUHITUIIOB JEHCTBUS MAalllUH ¥ MEXaHU3MOB,
CPEACTB  MEPEIBMXEHUS W  CBA3U, OBITOBBIX  MPUOOPOB,  MPOMBIILICHHBIX
TEXHOJIOTUYECKUX TMPOILIECCOB, BIMSHUS UX HA OKPYXKAIOMIIYI0 Cpely; OCO3HAHUE
BO3MOKHBIX TPUYUH TEXHOTEHHBIX MU SKOJOTHMUYECKUX KaTacTpod;

. c(hOpMHUPOBAaHHOCTh COOCTBEHHOM IIO3MIIUM II0 OTHOIICHUI0 K (DU3HYECKOU
uH(popMaIK, MoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.



2. Conep:xxaHue y4eOHOro npeamera «pu3nKay.

B cBa3u ¢ TeM, 4To B yueOHOM miaHe mikoJyibl Ha 2021-2022 yueOHbIl rox Ha
nzyuyenue ¢usuku B 10 u 11 xnaccax orBeneno 170 vacoB (B Tom yucie B 10 kmacce
102 yaca u3 pacyera 3 daca B Henento, B 11 kimacce — 68 yacoB u3 pacuera 2 yaca B
HEJIeNI0), a B aBTOpcKoil mporpamme 136 vacos (B Tom uucie B 10 u 11 knaccax mo 68
yacoB M3 pacyera 2 yaca B HEJNENI0), JAaHHas palodas mnporpaMmma  sIBISIETCS
MIPOrpaMMON 2-TO BUAA.

Pacnpenenenne 36 yacoB no temam: «Mexanuka» — 9 yacoB, «MoiekynspHas
¢uzuka u tepmoauHamuka» - 10 uvacoB, «OcHOBBI 3nekTpoauHamMuku» - 10 vacos,
000011eH1E U TOBTOPEHHE TPOMAEHHOIO MaTepurana 3a Kype 10 kiacca - 5 yacos.

Ta6JII/II_[a TEMATUYCCKOTO PAaCIIpCACICHUA 9aCOB

KonnuectBo yacos
Ne | Pazneinsl, Temsl ABTOpCK | PaGouast
n/ ast porpamma
I nporpam | 10 k. 11 k.
Ma
1 | ®u3uka ¥ eCTeCTBEHHO - HAYYHbI METO/ 1 1
NMO3HAHUSA TPUPOJBI.
2 | Mexanuka 27 36
Kunemaruka 6 8
3akoHbl TMHAMUKH HeroTOHA 4 4
Cuibl B MEXaHHUKE 3) 7
3aKOH COXpaHCHHS UMITYJIbCa 3 4
3aKOH COXpaHECHUSI MEXaHUYECKON dHEPTUn 4 8
Craruka. 3 3
OCHOBBI THIPOMEXAHUKHU 2 2
3 | MoaekyJasipHas pu3nKa U TEPMOIMHAMHUKA 17 27
OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOI TEOpUH 3 7
(MKT)
YpaBHEHHE COCTOSHUSL WJEaJIbHOIO rasa. 4 8
B3anmHble npeBpanieHns KUJIKOCTH U rasa. 1 1
Kunxocru. 1 1
TBEpable Tena 1 1
OCHOBBI TEPMOJIMHAMUKHU 7 9
4 | OCHOBBI JIEKTPOANHAMHUKH. 16 26
DNEKTPOCTAaTHKA 6 10
3aKOHBI NOCTOSIHHOTO TOKA. 6 9
DJIEKTPUYECKUN TOK B PAa3JIMYHBIX CPEJaXx. 4 7
5 | HoBTopenue (Pe3epn) 7 12
6 | OCHOBBI NEKTPOTMHAMHUKH (TIPOJOIKCHUE). 9 9
MarsauTtHoE ToJIe. 5 &)




DJIEKTPOMArHUTHAsA WHAYKIIUSL. 4 4

7/ | Konebanus v BOJIHEI. 16 16
MexaHuueckue Koyie0aHus 3 3
DeKTpOMarHUTHbHIE KOJIeOaHHUs. 6 6
MexaHnuyecKue BOIHBI. 3 3
DJIEKTPOMATHUTHBIE BOJIHBI. 4 4

8 | Onruka. 13 13
CBETOBBIEC BOJIHBI. 11 11
I"'eoMeTpuieckas 1 BOJHOBAsI ONTHKA.

N3nyyeHne U CieKTpsl 2 2

9 | OcHOBBI cielMAIbHON TEOPUU 3 3
OTHOCUTEIBHOCTH.

10 | KBanToBas ¢pu3nka 17 17
CBeTOBBIC KBaHTHI. 5 5
AtomHas (dusmuka 3 3
®du3uKa aTOMHOTO si7Ipa 7 7
DJIEeMEHTAPHbIC YACTHUIIbI 2 2

11 | CtpoeHue BCeJeHHOU 5 5

12 | IloBTOpEHUE +pe3epn 12 5
Uroro 136 102 68

Knacc Konunyectso
JTabopaTopHbIX | KOHTPONbHLIX
paboT paboT
10 9 8
11 10 5

NEeATENbHOCTH JroAeh. PU3nKa u KyJIbTypa.

Du3uKa ¥ eCTECTBEHHO - HAYYHbIM MeTO/ NMO3HAHUs npupoasl (1 4.)

®dwusuka - pyHgamMeHTanbHas Hayka o mpupoje. Hayunsiii MeTos mo3HaHus.
Mertonb! uccnenoBanus Gpu3ndeckux siBjaeHu. MonenupoBanue PU3NIECKUX SIBICHUN
u iporieccoB. Hayunbie ¢aktel 1 runote3bl. u3nyeckue 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH. PU3NYECKUE TEOPUH U IPUHLIMI COOTBETCTBUSI. PU3NUYECKue
BenuuuHbIL. [lorpemHocTr n3mepennii pusnyeckux BennanH. Poiabs 1 Mmecto Gpusnku B
dbopMHUpOBaHUY COBPEMEHHOW HAYYHOW KAPTUHBI MHpPA, B MPAKTUIECKOMN

Mexanuka (36 u.)

['paHnLIBI MPUMEHUMOCTH KJIIACCUYECKON MEXaHUKH. [IpocTpaHCTBO M BpeMms.
OTHOCHUTENBPHOCTh MEXaHUUECKOTO ABWKEHUA. CucTeMbl 0TCUéTa. CKaJIspHBIE U
BeKTOpHbIC (pu3nueckue Benuuunbl. Tpaekropus. [1yTe. [lepemenenne. CKOpoCTb.




Yckopenue. PaBHOMEpHOE U paBHOYCKOPEHHOE IIPSMOJIMHENHOE IBUKECHHUE.
PaBHOMEpPHOE NBMKEHUE IO OKPYKHOCTH.

Bs3anmoperictBue Ten. SBnenne unepuuu. Cuita. Macca. IHepuraibHble CUCTEMBI
orcuéra. 3akoHbl JuHaMHUKK HproTona. Cuita TsoKeCTH, BeEC, HEBECOMOCTb. CHIIBI
YOPYTOCTH, CHWJIBI TPEHUA. 3aKOHBI: BCEMUPHOTO TATOTeHUs, ['yKa, TpeHusl.
Hcnonb3oBaHue 3aKOHOB MEXaHUKH JIJIs1 OOBSICHEHUSI IBU)KEHNS HEOECHBIX TeT U IS
Pa3BUTUSA KOCMUYECKUX UCCIIETOBAHUM.

NMiynibec MaTepuaibHOW TOYKH U CUCTEMBI. IMITybC CHIIBbI. 3aKOH COXpAHEHUS
uMIryaeca. Mexannueckas pabora. MomiHocTs. MexaHudeckas SHeprus
MaTepHaIbHOM TOUYKH M CUCTEMbI. 3AKOH COXpAaHEHUsS MeXaHW4eckoil snepruu. Padbora
CUJIBbl TS’KECTH U CHJIBI YIIPYTOCTH.

PaBHOBeCcHe MaTepruabHOM TOYKU U TBEPAOIO Tesa. MOMEHT CUibl. Y CI0BUs
paBHOBecus. PaBHOBecue )XUIKOCTH U ra3a. /asieHue. J[BUKeHUE KUIKOCTH.

JIaGopaTtopHbie pabOTHI:

N3ydenune nBux’EHUS TEa MO OKPY>KHOCTH.

N3Mmepenune wECTKOCTU MPYKUHBI.

N3mepenue kodpduiinerTa TpeHUs! CKOJIbKCHHUS.

N3ydenune 3akoHa COXpaHEHHUS] MEXAaHUYECKON SHEPIHUHU.
N3ydenue paBHOBECUS Tela MO IEMCTBUEM HECKOJIBKUX CHIL.

aObrwbnE

[IpumepHbIE TEMBI POEKTOB:

1. HccnenoBanue 3aBUCUMOCTH YIIPYTOCTH MPY>KUH OT UX JTTUHBI U TOJIIIUHBI
IIPOBOJIOKH, U3 KOTOPOI OHU M3TOTOBIICHBI.

2. Omnpenencnaue KodPHUIMEHTOB TPSHHS TTOKOS M CKOIBKCHUS JIS Pa3THIHBIX
MTOBEPXHOCTEM.

3. 3. K. Iuonkosckuit. Unen [{nonkoBckoro (1o ero paboram) v UX peaabHOE
BOTLIOIICHHE.

4, Coznanve MOeNu JIOJIKH, TBUKYIIEHCS 3a CUET PEaKTUBHOMN CHUIIBI.

d. HccnenoBanue yciioBui paBHOBECHS IUIABAIOLIETO TeEA.

MounexyasipHasi pu3uKa 1 TepMOAUHAMHUKA (274.)

MonekynspHo-kunetnueckas reopust (MKT) ctpoenust Bemectsa u eé
AKCIIEPUMEHTATBHBIC IOKA3aTeNbCTBA. TerIoBoe paBHOBeCHE. AOCOTIOTHAS
TEeMIEpaTypa KaKk Mepa CpeaHel KHNHETUYECKON YIHEPTUU TEILUIOBOTO JIBUYKECHUS YaCTHI]
BeniecTBa. Moaenb uaeaibHOro rasza. Jlapienue raza. Y paBHEHUE COCTOSTHUS
WJICATBHOTO ra3a. YpaBHeHue MenneneeBa-Knaneiipona. 1'a30BbIe 3aKOHBI.
ArperaTHble COCTOSIHUSA BELECTBA. B3auMHbIe NpeBpalleHNs KUJIKOCTH U rasa.
Biaxxnocts Bo3ayxa. Mogenb ctpoeHust xkuakoctend. [IoBepXHOCTHOE HATsSKEHHE.
Kpucrannuueckue u amopdHsbie Tena.

Buytpennsis sneprusi. Pabota u Temionepenayda Kak criocoObl U3BMEHEHUs
BHYTpPEHHEW 3HEepruu. Y paBHeHHUE TEII0oBOTO OanaHca. [lepBbiit 3aKoH
TepMmoanHaMuKU. HeobpaTuMocTh TemnoBbIX mpolieccoB. [lpuniune! neiicteus u KI1/]
TEIUIOBBIX MAalIWH.



JlaGoparopHbie pabOThI
1. N3mepenue TemmepaTyphl )KUIKOCTHBIMU U [IUPPOBBIMUA TEPMOMETPAMHU.
2. DKcnepuMeHTallbHas npoBepka 3akoHa ['elt - Jlroccaka (M3MepeHue

TEPMOJAMHAMUYECKUX MapaMETPOB rasa).

IIprmepHbIE TEMBI IPOEKTOB:

1. DKCIEPUMEHTAIBHOE MOJITBEPIKICHUE Ta30BhIX 3aKOHOB (CXEMBI OMBITOB,
MPEJIOKEHHBIC BAMU).

2. MopenupoBaHue U U3rOTOBJICHUE FA30BOI0 TEPMOMETPA, OCHOBAHHOTO Ha
M300apHOM WJIM U30XOPHOM IIpOIIEcCe.

3. UccnenoBanue ycnoBuii pocTa KpUCTAIIOB.

4, [IpoexTupoBanure U MOACIUPOBAHKUE TEIJIOBOTO JBUTATENS.

OcHoBBI 2J1eKTpoAUHAMHUKH (2649./10 Ki1.+94./11 Ki1.)

DIIEKTPUUECKHUE 3aps/ibl. 3aKOH COXPAHEHUS JIEKTPUUECKOrO 3apsaaa. 3aKoH
Kyiona.
Dnektpuueckoe noJie. Hanpspk€HHOCTh M TOTEHIKAT AIEKTPOCTATUYECKOTO TOJIA.
JInHUYM Hanps>KEHHOCTH M SKBUIOTEHIIMAJIbHBIE TOBEPXHOCTH. [IpruHIMI
cynepno3uuuu nojei. [[pOBONHUKHA U TUAJIEKTPUKHU B SJIEKTPUUECKOM TIOJIE.
OnekrpoéMkocTs. KoHaeHcarop.
[TocTosiHHbINM AnekTpuueckuil Tok. Cuna toka. Conporusnenue. [locnenoBatenbHoe U
napajieJIbHOE COEUHEHNE MMPOBOAHUKOB. 3aKoH Jlkoyns - JIeHna. DneKTpoaBHKyIIast
cuna. 3akoH OMa 1151 TOJTHOM 1enu. DIEKTPUIECKUI TOK B TPOBOHUKAX,
ANEKTPOJIUTAX, MOTYPOBOJHUKAX, Ia3ax U BakyyMe. CBEpXIpOBOIUMOCTb.
MarunurtHoe 1nose. BeKTop HHAYKIIMH MarHUTHOTO 1OJ. JIelWCTBHE MAarHUTHOTO MOJIS
Ha MIPOBOJIHHMK C TOKOM U JIBHXKYIIYIOCS 3apsKeHHYI0 dacTully. Cuina AMiepa u cuiia
JlopeHnia. MarHuTHbI€ CBOMCTBA BEIIECTBA.
SIBneHue 3IEeKTPOMAarHuTHOM UHAYKIMU. MaruutHeiil notok. [IpaBuno Jlenna. 3akon
AJIEKTPOMArHUTHOW MHAYKIUHU. fBIeHHE CAMOUHAYKUIHUH. IHIYKTUBHOCTD.
DNEeKTPOMArHUTHOE TMOJI€. DHEPrus JIEKTPOMATHUTHOTO MOJIS.

JlaGopaTopHbie pabOTHI:

[TocnenoBaTenbHOE U NapaIeIbHOE COEAUHEHUS IPOBOTHUKOB.
N3mepenue DJ1C nucrouyHuka Toka.

N3mepenue cuibl B3aMMOACHCTBHSI MarHUTa U KaTYIIKU C TOKOM.
UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

PN

[IpumepHbIE TEMBI NPOECKTOB:

1. N3roroBneHne MUIMHIPUUYECKOTO KOHJEeHCcaTopa. MccienoBanmue 3aBUCUMOCTH
€ro JIEKTPOEMKOCTH OT FEOMETPUUECKUX MAPAMETPOB U OT HATUYUA TUIEKTPUKA



MCKAY IJIaCTUHaAMHU. Onpez[eneHI/Ie QJICKTPOCMKOCTHU KOHACHCATOPA OT 3aBUCUMOCTHU

q(V).

2. OKCIepuMEHTAJIbHAs MPOBEPKa 3akoHa OMa U1l TOJIHOW LIETIH.

3. Co3nanue sKCepUMEHTAIBHON YCTAHOBKH I MCCIIETOBAHUS TEIJIOBBIX
JIeCTBUM TOKA.

4, O6ocHOBaHKE OOIIETO 3aKOHA COXPAHEHUS SHEPTUU HA OCHOBE UCCIIEIOBAHUN
TEILIOBBIX JEUCTBUN TOKA.

5. OKCIEPUMEHTAIBHOE MCCIIETOBAHUE CBOKCTB MOJYIIPOBOJHUKOBOTO IHO/IA.

6. MopaenvupoBaHue YCTaHOBKH JIJISl TOKPBITUS U3ACIUNA Pa3TuYHON (DOPMBI CII0EM

APyroro MeTajuia.

Kosie0anus v BoJ1HbI. 16 4.

Mexanunueckue konebanus. ["lapmonndeckue konedbanusi. CB0OOOIHBIE, 3aTyXarolue,
BBIHY)KJICHHBIC KosieOanus. [IpeBparenus sHeprun npu koyiedbanusx. Pesonanc.
OnextpomaruutHeie Kosnebanusa. KonebarenbHbiil koHTYp. [lepeMenHbIit
AJIEKTPUYECKUM TOK. Pe30HaHC B aniekTprudeckon nenu. KopoTkoe 3aMbIKaHuE.
Mexannueckue BoiHBI. [IpogonbHbIe 1 onepeunbie BoaHbI. CKOPOCTh U JUTMHA BOJTHBI.
Nutepdepennus u qudpaxiums. JHEprusi BOJIHBL. 3BYKOBBIC BOJHEI.
DJIeKTpOMarHuTHbIE BOJIHBI. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH. J{Mana3oHsl
AJIEKTPOMArHUTHBIX W3JIyYEHUN U UX MPAKTUYECKOE MPUMEHEHUE.

JlaGoparopnas pabora:

1. Omnpenenenne yCKOpeHUs CBOOOIHOTO MaieHus IPU MOMOIIN MasiTHUKA.
Onrtuka. 13 4.

I'eomeTrprueckas ontuka. CKOpOCTh CBETa. 3aKOHBI OTPAXKEHUS U MPEITIOMIIEHUS CBETA.

dopmyia TOHKON JTUH3BI. BOJTHOBBIE CBOMCTBA CBETA: AUCIIEPCHs, HHTEp(DEPEHIHS,

nudpakiys, MoJsIpu3aIus.

JlaGopaTopHbie pabOTHI:

1. OrnpeneneHue noka3aTess MPeIOMICHUS CPEbI.
2. N3mepenne HokycHOTO pacCTOSHHSI COOMPAIONIEH JIMH3HI.
3. Omnpenenenue JIMHBI CBETOBOW BOJIHBI.

OcCHOBBI CIENUAJBHON TEOPHUH OTHOCUTEIBHOCTH. 3 4.
[TocTynatel TEOpUHA OTHOCUTENBHOCTH U CIAEACTBUS U3 HUX. IHBApUAHTHOCTH MOAYJIA
CKOPOCTHU CBETa B BaKyyMe. DHeprus mokos. CBs3b MacChl M SHEPTUH CBOOOTHOM

JACTHLIBI

KBanroBas ¢usuka. ®usuka atoma u aTOMHOTO sijipa. 17 u.



I'unore3a M. [Inanka. @otosnektpuueckuit 3Qpdext. OnbiTel CTONETOBA. 3aKOHBI

dorordpdexra. Ypapuenue DitHreiiHa. @otoH. KopnyckynsspHO-BOIHOBON Ayanu3M.
CooTtHomienue HeonpeaenéHHocTeil ['eitzendepra.
[Inanetapuas moaenb aroma. O0bsICHEHUE IMHEWYATOrO CIEKTPa BOJOPOAa HA OCHOBE
KBAaHTOBBIX IOCTYNATOB bopa.

CocraB ¥ CTpOEHHE ATOMHBIX SIep. DHEPIrUs CBSI3M ATOMHBIX si7ep. Bubl

PaJUOAKTUBHBIX IPEBPAILICHUN aTOMHBIX SA€p. 3aKOH paIMOAKTUBHOIO pacmaja.
Snepnsie peakuuu. LlenHas peakuus nenenus aaep. [Ipumenenue saepHOU SHEPTUH.
DneMeHTapHble YacTullbl. OyHJaMEHTaIbHbIE B3aUMOICHCTBHUSI.

JIaGopaTtopHbie pabOTHI:

1.
2.
3.

(o gororpadusm)

ConHeyHasi cucTeMa: IIAaHEThl U MaJIbIe TCJIa, CUCTCMA 3CMJ'I§I-.HYH3. CTpOCHI/IC 141

HaGmroneHne cruioniHoro u IMHEHYaToro CeKTpoB.
HccnenoBanue crniekTpa- BOAOPOAA.
OrnpeneneHne UMNYJIbCa U SHEPTUM YACTULIBI MPU IBUKEHUU B MATHUTHOM I10JI€

Crtpoenue BcesieHHo# 5 4.

sBomtonmst Comania v 3B€31. Knaccudukanmst 38€371. 3BE3/16I 1 UICTOYHUKH MX SHEPTHUH .
INamaktuka. CoBpeMEeHHBIE MPEICTABICHUS O CTPOCHHUH | 3BOJIIOIIMK BeeneHnnoil.

JlaGoparopnas pabora:

1. Omnpenenenue nepruoaa oOpalieHus IBOMHBIX 3BE3 (IO TIEYaTHBIM MaTepHaiam).
3. TemaTnuyeckoe NJaHNPOBAHHE
TemaTnueck Conepx(aHI/Ie 10 TCMaM OCHOBHBIE BUJBI ACATCIIBHOCTHU yHAIIUXCA OcCHOBHEBIE
(019 HaIlIpaBJICH
IUIAaHUPOBAH us
nue BOCIIUTATEC
JBHOM
JACATCIIBHO
CTH
10 kaacc (1024, 3 4 B HeeMI0)
1.
1.®u3uka u ecTeCTBEHHO - HAYYHbIN MeTO/] MO3HAHUS NPUPOABI 1 4.
2.
dusnka u ®uzuka - (yHIaMEHTalIbHAS Obvsachams Ha npumepax poav u mecmo | [latpuotu
€CTeCTBEHH | Hayka o mpupojae. Haydunelii meton | gusuxu 6 popmuposanuu cospemenHol | 9ecKoe
0 - IIO3HaHMHA. HayllHOﬁ KapmuHhsl  mupa, 6 paseumuu | BOCIIMTAH
Hay‘IHBIﬁ MCTO,I[LI HCCICOOBAHUA COSpeMeHHOﬁ MEexXHUuKu u me)CHOJZOZMZZ, 6 | Uc,




METOJ ¢buznyecKkux SABIICHUH. | npaKxmuueckol 0essmeabHOCMU AH00ell; ACTETHUYEC
MIO3HAHUS MonenupoBanue busnuecKux | deMoHcmpuposams Ha npumepax | Koe
IIPUPOIbI ABIeHUNH u mnpoueccoB. Hayunble | 63aumocesass medcoy ¢pusukoli u Opyumu | BOCIUTAH
lu (baxTs u TUIIOTE3BL. | eCTNecmeeHHbIMU HAYKaAMU, ue,
OU3NYECKUE3aKOHbl M TPAaHUIBl MX | BOCIIPOU3BOJIUTH CXEMY HAYYHOIO MO3HAHUS, | IEHHOCTU
MIPUMEHUMOCTH. ®dusnyeckue | IPUBOAUTH IPUMEPHI €€ UCTI0IB30BAHUS HAy4yHOTO
TEOpPUM M MPUHLHUI COOTBETCTBUS. | JlaBaTh orpezeneHue MTOHATUI U | IO3HAHUS.
duznyeckue BEJIMYMHBI. | paCllO3HaBaTh ~ UX:  MOJENb,  Hay4yHas
[Torpemnoctu U3MEPEHU | TUNIOTE3a, ¢busnaeckas BEJIMYMHA,
¢usnueckux BenmunH. Poimbu MecTo | pu3MuecKoe — sBJICHUE, HAydyHbId  (aKT,
¢bu3ukn B ¢dopmupoBaHuy | GU3NYECKUN 3aKOH, (HU3NUECKas Teopus,
COBPEMEHHOM HAaydyHOM KapTUHBI | IPUHIIUI COOTBETCTBHUS.
MHpa, BrpakTuyeckoil | OOOCHOBBIBATh HE00X0IMMOCTh
JeATeNbHOCTH JI0IeH UCIIOJIb30BAHUSL MOJENeH Uil  ONMUCaHMS
¢usznyeckux  ABJIEHUH W IPOLIECCOB.
[IpuBOIUTE IpUMEPHI
KOHKPETHBIX SIBJICHUI, IPOIECCOB U MOJIEeH
JUIS UX ONHCAHUS.
[TpuBoUTH MpUMEPHl PUINYECKUX BEITHYUH.
@opmynupoBath  (U3NYECKHE  3aKOHBI.
Yka3bIBaTh TPaHUIBI MPUMEHUMOCTH
bu3NYECKUX 3aKOHOB.
[TpuBoIUTH MIPUMEPBI MCIOJIb30BaHUS
dusznyeckux 3HAHUA B JIEKOPATUBHO-
IIPUKJIAJHOM HCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh LEHHOCTb HAy4YHOIO IO3HAHMS
MUpa Ul 4YeJIOBEYEeCTBA B ILEIOM M UL
KaXXJ0T0 4€JI0BEKa B OTACIBHOCTH, BA)KHOCTD
OBJIAJICHUSI METOJIOM HAYYHOT'O ITO3HAHUS VIS
JOCTHDKEHUsT  ycmexa B Jo0oOM  BuUJE
IIPAKTUYECKON  JeATenbHOCTU.  ['0TOBUTH
IPE3EHTAllMM U COOOLIEHUS O H3YyYCHHBIM
TeMaM
2. Mexanuka - 36 4.
Kunemaruk | Mexanuueckoe asmxenue. Cucremsl | /laBaTh OTIpeeIIeHUE noustui: | llenHoctn
a OTCUéTa. MEXaHNYECKOE JIBJKEHHE, IOCTYNATEJIbHOE | HAYYHOIO
6 4. CkansipHble U BEKTOPHBIE JIBUKEHUE, paBHOMEpHOE IBW)KECHHE, | MO3HAHUS,
(bu3nyecKkre BEeINYUHBI. HEPaBHOMEPHOE JBW)KECHHE, | TPYAOBOE
MarepuanbHas TOUKa. PaBHOYCKOPEHHOE JBUXCHHE, JABWKEHHUE IO | BOCIIUTAH
ITocTynarenpHOE NBUKEHUE. OKPY)KHOCTM C TIOCTOSIHHOM CKOPOCTBIO, | M€
Tpaekropus, myTs, CUCTeEMa OTCY€Ta, MaTepuanbHas TOYKa, | SKOJOTHUYe
IepeMeIEeHNE, KOOPANHATa, MOMEHT | TPAEKTOPH, IyTh, IIEPEMEILEHHUE, | CKOE
BPEMEHH, IPOMEKYTOK BPEMEHH. KOOpJAMHATa, MOMEHT BPEMEHH, MPOMEKYTOK | BOCIIMTAH
3aKOH OTHOCUTEJIBHOCTH JIBUKEHUS. | BPEMEHH, CKOPOCTh PaBHOMEPHOIO | He,
PaBHOMEpHOE NPAMONIMHENHOE JIBYDKEHUS, CPEIHSSI CKOPOCTh, MTHOBEHHas | (POpMHUPOB
nBuxkeHne. CKoOpocTb paBHOMEPHOIO | CKOPOCTb, YCKOPEHHUE, IEHTPOCTPEMUTENBHOE | aHUE
MPSIMOJIMHENHOTOIBUKEHUS. YCKOpEHHUE. KYJIBTYpbI
VYpaBHEHHE paBHOMEPHOTO Pacrio3HaBaTh B KOHKPETHBIX CHUTYalUsX, | 3M0POBBS
npkeHus. ['paduku paBHOMEpHOro | HaOIIOAATh SIBJIICHUSA: MEXaHUYECKOE | U
JBUKECHUS. JIBUKEHHE,  IOCTYNATENbHOE  JBM)KEHHE, | YMOIIMOHA
HepaBHOMepHOE IBMKEHNE. pPaBHOMEPHOE [JBIDKEHHE, HEPABHOMEPHOE | JIHHOIO




CpenHsis CKOpOCTb.

MrHoBeHHasi CKOPOCTb.
Yckopenue. PaBHOyCKOpeHHOE
JBUKECHUE.

YpaBHeHue
PaBHOYCKOPEHHOI'O
nsrokeHus. ['paduku paBHO-
YCKOPEHHOTO JIBUKEHHUSI.

JIBH>KEHUE IO OKPYKHOCTH C

MOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO.

IleHTpOCTPEMUTENIBHOE YCKOPEHHE.

JlabopaTopHbie pabOTHI:
1. U3yueHue aBuKeHMs Tena
10 OKPY)KHOCTH

JBUKCHHE, PAaBHOYCKOPEHHOE JBUKECHUE,
JBUKECHHE II0 OKPY)KHOCTH C IIOCTOSIHHOU
CKOPOCTBIO.

Bocnpon3BoauTs  ABJIECHHS: MEXaHHUYECKOE
JBUKEHUE, paBHOMEpHOE JBUKEHUE,
HEPaBHOMEPHOE JBYOKEHUE,
PaBHOYCKOPEHHOE JIBJKCHME, IBHUKECHHUE IIO
OKPYKHOCTH C IIOCTOSSHHOM CKOPOCTBIO IS
KOHKPETHBIX TeJl.

3agaBaTh cucTeMy OTCUéTa Ul OIMCAHUA
JIBUKEHHS] KOHKPETHOTO TeJa.

Pacno3naBare curyanuu, B KOTOPBIX TEJIO
MO>HO CYMTaTh MaT€pUAIbHOU TOYKOM.
OnuceiBaThb TPACKTOPUM  JBWKEHHUS  TeT,
BOCIIPOM3BOJUTh JBW)KEHHE M IPUBOAUTH
IpUMEpsl  TENl, UMEKIUX  3aJaHHYIO
TPACKTOPHIO JBHKEHUS.

Onpenensitb B KOHKPETHBIX  CHUTYaIUsX
3HAUEHUS! CKaJSPHBIX (PU3MUECKUX BEJIUYHUH:
MOMEHTa BpPEMEHH, IPOMEXKYTKAa BpPEMEHH,
KOOPJWHATHI, IIyTH, CPETHEU CKOPOCTH.
Haxomuts MoIynb M HpOEKIHH BEKTOPHBIX
BEJINYMH.

Onpenensitb B KOHKPETHBIX  CHUTYaIMsIX
HaIpaBJICHUE

U MPOEKLNU BEKTOPHBIX(UZUYECKUX
BEJIMYMH: nepeMeleHus, CKOpPOCTH
PaBHOMEPHOTO  JIBIKEHUS, = MTHOBEHHOH
CKOPOCTH, YCKOpEHHS,
HEHTPOCTPEMUTEITHHOTO YCKOPEHHUSI.

[IpumensaATh  3HaHUS O  JICUCTBUAX C
BEKTOpaMH,  IOJY4YCHHBIE  Ha  ypoKax
TEOMETPHH. 3anuceIBaTh ypaBHEHUS
PaBHOMEPHOTO u PaBHOYCKOPEHHOTO
MexaHudeckoro  aBmkeHus.  CocCTaBiATH
ypaBHEHUS PaBHOMEPHOTO H
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
IBUKEHUST B KOHKPETHBIX  CHUTYyallUsX.
Onpenenarb 1O YpaBHEHUSIM [apaMeTpsl

JIBYDKEHUS. [TpumeHsTH 3HAHUS 0
HOCTPOEHUU u YTEHUU rpaduKoB
3aBHCHMOCTHU MEXITY BEJIMYMHAMHY,
NOJydeHHble Ha ypokax anreOpbl. CTpouTh
rpaduk 3aBHCHMOCTHU KOOPIUHATbI
MaTepHalbHOU TOUYKH oT BpEMEHU
nBuxkeHus. OnpenensaTs 1o rpaduky
3aBUCUMOCTH  KOOPJAWHATBI OT BPEMEHU
XapaxkTep MEXaHUYECKOTO JBYOKCHHUS,

HAualbHYI0 KOODAMHATY, KOOpAWHATY B
YKa3aHHBII MOMEHT BpPEMEHH, H3MEHEHHUE
KOOpJAMHATBHl 3a HEKOTOPBI MPOMEXKYTOK
BPEMEHHM,  IPOEKUMIO  CKOpocTH (Uit
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKEHUS).
Onpenensitb 1o rpaguKy 3aBHCUMOCTH

Oaromnos
yuus.




IPOEKIMHU CKOPOCTH OT BPEMEHU XapakTep
MEXaHUYECKOTO JBUKECHMS, HavyaJIbHOU
CKOPOCTH, IPOEKINI0 YCKOPEHUS, U3MEHEHUE
koopauHatel.  Ompenenarts 1o rpaduky
3aBUCUMOCTU  TPOEKIUU  YCKOPEHHUS  OT
BpEMEHU Xapakrep MEXaHUYECKOTO
JBUKEHUS,, U3MEHEHUE MPOEKLUU CKOPOCTH
3a OIpeIeNIEHHBII IPOMEKYTOK BPEMEHH.
JaBatp ormpeneneHne MOHATHIA: aOCOIIOTHO
TBEpAOE TENo, MOCTYNATEIbHOE U
BpalllaTeiabHOe JIBUKEHUS abCOIOTHO
TBEpAOro Tena. Pacro3HaBaTh B KOHKPETHBIX
CUTyalusiX, BOCIPOU3BOJUTh U HAOIIOAATH
MOCTYNATEIbHOE U BpalllaTelbHOE JBUKCHUS
TBépHoro  Ttema.  llpumensats  Monenb
a0COJIIOTHO TBEPIOTO Tema JUTSL OTTUCAHUS
JIBIDKCHUS]  Tell.  BBIYHCIATH  3HAUCHHUE
YIJIOBOM W JIMHEWHOW CKOPOCTEH, YaCTOTHI M
nepuoga  oOpamieHusi B KOHKPETHBIX
cutyanusx.PaznuuaTe myTh U nepemelieHue,
MTHOBEHHYI0O U CpPEAHIO0  CKOPOCTH.
W3mepsTh 3HaueHUs TepeMeNeHus, MyTH,
KOOPJIMHATHI, BPEMEHH  JBIKEHUS,
MT'HOBEHHOHM CKOpOCTH, CpeIHEW CKOpOCTH,
YCKOPEHHMUH,

BpeMeHHM JABWKeHusA. PabotaTte B mape mpu
BBITIOJTHCHHH  JIAOOPATOpPHBIX  paboT u
MpaKTUYECKUX 3ananuil. [IpuMeHsTs Moaenu
«MaTtepuaigbHasg  TOYKa»,  «PaBHOMEPHOE
PSMOJIMHEIHOE JIBUKEHUEY,
«PaBHOYCKOPEHHOE JBUYKEHUE» JUTSt
ONIMCaHUsl JIBUOKEHUS peajbHBIX Tel W
00BEKTOB, N3y4aeMbIX B Kypce OUOJIOTHH

3aKOHBI
JUHAMHKH
HeroTona(4

9.)

SIBnenune nuepuun. Macca u cuia.
HHeprinanbHbIe CHCTEMBI OTCUETA.

Bsaumopeticteue Ten. Cnoxxenue
cui. [lepBblii, BTOpOH U TpeTUi
3aKkoHbI HeroTOHA.

JlaBaTh omnpeneNeHUe TOHATHUN: WHEpLUS,
MHEPTHOCTb, Mmacca, cuIa,
pPaBHOJEUCTBYIOIAs CHWJIA, HWHEpLUaIbHAas
cucrema orcuéra. Pacno3naBath, HaOmMOATh
ABJieHue uHepuuu. IIpuBoauTh MpuUMeEps! ero
IPOSABIEHUS B KOHKDPETHBIX CHUTyalUsX.
OOBACHATH  MEXaHMYECKHE  SIBJIEHUS B
MHEPLHAIBHBIX CUCTEMax O0TCcYETa. Bolaenars
JEHCTBUS  Ten  JIpyr Ha Jpyra W
XapakTepu3oBarb HX cuiaMu. [IpuMeHATH
3HaHUSA O JCUCTBUAX HAJ  BEKTOpaMmy,
MOJYyYEHHBIE  HA  ypOKaX  TIE€OMETPHM.
Onpenenarsb

PaBHOJECHCTBYIOLIYI0  CUJy  JBYX  CHIL
DopMynHupoBaTh IEPBBINA, BTOPOM U TPETUH
3aKOHBI HerotoHa, YCIIOBUS ux
IIPUMEHUMOCTH. [IpUMEHATH NepBbIN, BTOPOU
U TpeTud 3akoHbl HbIOTOHA Ipu pelIeHUH
pacy€THBIX 3aJad4.

DopMynHMpoOBaTh MPUHIUI OTHOCUTEIBHOCTH
lNanuites

dhopmupoB
aHue
KYJIBTYPbI
3JI0POBbSI
u
HMOI[HOHA
JILHOTO
0J1aroro.

yuusl.




Cuisl B

MEXaHUKe
7 4a

3aKOH BCEMUPHOI'O TATOTEHUSI.
I'paBUTaLIMOHHAS TIOCTOSIHHAS.
Cuna tspxectu.Bec u HeBECOMOCTb.
Cunsrynpyroctu. 3akoH ['yka.
Cunbl TpeHuUsL.

JIabopatopHbie pabOTHI:

1. 3mepenue xECTKOCTH NMPYKUHBI.

2. M3mepenue xoddurreHra
TPEHHSI CKOJIBKCHHS.

IlepeunciaTe BUABI B3aUMOJCUCTBUS TEI U
BUJIbI CWJI B ME€XaHHKe. /[aBaTh omnpeneneHue
MOHATUI: CHJIA TSKECTH, CUJIa YOPYrOCTH,
CUJia TPEHHUsI, BEC, HEBECOMOCTb.

DopmynIupoBaTh 3aKOH BCEMUPHOTO
TATOTEHUS U YCJIOBHUS €ro NPUMEHHUMOCTH.
HaxonuTe B AONOJHUTEIBHON JIUTEPATYPE U
Wntepnere wuHpopManmuio 00 OTKPHITHH
HproToHOM 3aKOHa BCEMUPHOTO TATOTEHHS.
[IpumeHATh 3aKOH BCEMHUPHOIO TATOTEHHUS

pu pelieHnn KOHKPETHBIX 3a1a4.
PaccuntbiBath CUILY TSKECTH B
KOHKPETHBIXCUTYalHUsIX. BEIYUCIIATE BEC TEN B
KOHKDPETHBIX CUTYaLlHUsIX.

HaspiBaTh CX0/ACTBO M pa3audus Beca U CHUJIBI
TsbKecTu. Pacro3HaBaTh M BOCIHPOM3BOJUTH
COCTOSIHUE TeJI, P KOTOPBIX BEC TeJla paBEH
CUJI€ TSDKECTHU, OOJbIIe WIM MEHbIIE e€.
OnuceiBaTh ¥ BOCHPOU3BOJUTH COCTOSIHHE
HEBECOMOCTH TeJia. | OTOBUTH MpE3EHTAIUN U
COOOIIEHNsT O TIOBEACHWH TEI B YCIOBHIX
HEBECOMOCTH, O IMOJIETaX YeIOoBEKa B KOCMOC,
0 JOCTIKECHUSX HaIllel CTpaHbI B MOJATOTOBKE
KOCMOHAaBTOB K TOJETaM B  YCIOBHSIX
HEBECOMOCTH.

Pacno3naBars, BOCIIPOU3BOUTD u
HaONIONATh pa3audHbIC BUIBI JAcPOopMaIiH
ten. GopmynupoBarh 3akoH ['yka, rpaHuUIbI
€ro NMPUMEHUMOCTU. BBIUMCIATE U U3MEPSThH
CHIIYy YOPYTOCTH, KECTKOCTb MPYKUHBI.
Pacno3naBath, BOCIPOU3BOJUTH, HAOIIOAATH
SBJIGHUSI CYXOI'0 TPEHUS MOKOSI, CKOJIbKEHUS,
KayeHHs, SBJICHUE CONPOTHUBIICHUA IIPH
NBUKEHUM Tela B JKUIKOCTH WM Trase.
U3mepsaTes u n3o0pakaTh rpapuueckd CHIIbI
TPeHHsI  TOKOS, CKOJIbKEHUS, KaueHus,
KUAKOTO TPEHUS B KOHKPETHBIX CUTYaIUAX.
Hcnonb3oBate ¢opMyny s BBIYUCICHHS
CWJIBI TpPEHHUS CKOJBKEHUS TpPU pPEUICHUH
3a/1ad.

W3mepsaTh cuiny TskecTHl, CUIy ympyrocTH,
BEC Teja, CUITy TPEHUS, YUIMHEHUE MPYKUHBI
Omnpenenarp ¢ NOMOUIbIO  KOCBEHHBIX
U3MEPEHUI XKECTKOCTH MPY>KHUHBI,
KOAPOUITUEHT TpEHUs CKOJIBKEHHUSI.
PaGoratb B mape Tpu  BBIMIOJHEHUU
MPAKTHYECKUX 3aTaHUH.

Haxomuth B MOMONMHUTENBHOU JUTEpaType H
WNuTteprere mHGOpMAIUIO O BKIAAE Pa3HBIX
yu€HBIX B pa3BUTHE MEXaHHUKH. [ OTOBUTH
MPEe3eHTAlM U COOOIICHUS 10 W3Yy4EHHBIM
TEeMaMm.

3akoH
COXPaHEHU

Nmnynsc Tena. IMIynsc CUIIBL.
3aKOH COXpaHEHHUs UMITyJIbCa TeJa.

I[aBaTB ONPpCHACIICHUC MOHSTUMN: HUMITYJIBC
MaTepHaHBHOﬁ TOYKH, HUMITYJIBC CHJIBI,

ITatpuotn
4ECKOE
BOCIIUTAH
ue,
3CTETUYEC
Koe
BOCIIUTAH
ue,
LIEHHOCTHU
Hay4HOTO
ITO3HAHMUSL.




s1 UMITYJIbCa

(44)

PeakTuBHOE NBUXKEHHUE

UMITYJIbC CUCTEMBI T€Jl, 3aMKHyTas CUCTEMa
TE, peaKkTUBHOE JIBUKEHUE.
Pacno3naBatb, BOCIpPOU3BOANTH, HAOIIOAATH
YOPYTM€ W HEYIPYI'ME€ CTOJKHOBEHMS Tell,
peaKkTuBHOE JIBUKEHUE.
Haxonuths B KOHKpETHON CUTyallMd 3HAYCHUS
MMITYJIbCA MAaTEPUAIBHOM TOYKH M UMITYJIbCa
cuibl. POpMynHMpoOBaTh 3aKOH COXPAHEHHUs

UMITyJIbCa, TPAHUIBI €r0 MPUMEHHUMOCTH.
CocTaBisTh  ypaBHCHHS,  OIHMCHIBAIOIINEC
3aKOH COXpaHCHHS UMITYJIbCa B KOHKPETHOMN
CUTYaIUH. Haxomurts, HCIIOJIB3YS
COCTaBIICHHOE  ypaBHEHHE, HEU3BECTHBIC
BEJIUYNHEL.

Co3nmaBarsp CUTYalluu B KOTOPBIX

IPOSBIISETCS 3aKOH COXPAHEHUS HMITYJbCa.
HaxonuTe B JHONMOTHUTENBHON JUTEpATYpE U
WNHuTepuere nHpOpMAIUIO 1O 331aHHOMN TeMe.
['oTOBUTH Tpe3eHTaMU U COOOILIEHUS IO
M3YYEHHBIM TeMaM. [ OTOBUTh TIPEe3eHTAIIUN U
co00IIIeHHs 0 TOJIETaX YeloBeKa B KOCMOC, O
JTOCTHKEHHUSIX HaIlled CTpaHbl B OCBOCHHUH
KOCMHUYECKoro mnpoctpaHcrBa. Pabotate B
mape WIM TPyINe TPH  BHITIOJHCHUH
MPAKTUYECKHUX 3aJaHUI

3aKkoH
COXpaHEHU
i
MeXaHu4uec
KOM
SHEPTHUH
(84)

Pabota cuiasl. MoOIIHOCTE.
Kunernueckas sneprus. Pabora
cuibl TspkecTu. [loTeHanpHas
SHEprus Tejia B TPaBUTAUOHHOM
nosie. PaboTa cunbrynpyrocru.
[ToTeHnmanpHas 3HEPTUs ynpyro
ne(OpMUPOBAHHOTO Tea.

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPruu.

JlaGopaTopHbie pabOTHI:

1. 3y4yenue 3akoHa COXpaHEHUS
MEXaHUYECKOM SHEPTUH.

JlaBaTpb ompeseneHne NOHATHI: padoTa CHIIHI,

MOIIHOCTD, KHHETHYCCKas OHEPIUs,
INOTCHIMaJIbHaA OHEpIus, IIoJiHas
MEXaHHUYCCKaAa OHEPIus, H30JIMpOBaHHAs

cucTeMa, KOHCEpBAaTUBHAs chja. BBIUUCIATH
B KOHKPETHOW  CHUTyallil  3HAYCHUS
(GU3MYECKUX BEIUYHH: PaOOTHI CHUJIbI, paOOTHI
CHIIBI TSDKECTH, pabOThl CHIIBI YIPYrOCTH,

paboTBl  CHJIBI TpEHUS, MOILIHOCTH,
KHHETHYECKON SHEPTHUH, H3MEHEHUS
KHHETHYECKOW  DHEPruu, IMOTCHIMATbHOU
SHEPTMM TeJI B TPABUTAIIMOHHOM TIOJIE,
MOTEHIHATILHON SHEPruu YIPYTo
nehopMUPOBAHHOTO Tela, ITOJIHOM
MEXaHH4YeCcKOoM SHEPIuHu. CocTaBiaTh
ypaBHEHHUs, CBS3BIBAaIOIINE pPabOTy CHUIBI,
JNEUCTBYIOUIEH Ha TEIO0 B KOHKPETHOU
CUTyallUM, C W3MEHEHUEM KHHETHYECKOU
sHepruu  Tena.  Haxoautb,  ucnonb3ys
COCTaBJIEHHOE  YpaBHEHUE, HEU3BECTHBIC
BEJINYHHEI.

CDOpMy.TII/IpOBaTL 3dKOH COXPaHCHUMA IMOJTHOM
MEXaHUYeCKOM OHEpPTHUH, HA3bIBATHb I'PAaHHUIBI
€ro IMPUMCHHUMOCTH.
CocTaBisiTh YpaBHCHUA, OITMCBhIBArOIIHEC
3daKOH COXpPaHCHUMA MOJTHOM MEXaHHMYECKOM
OHCPIuun,B KOHerTHOﬁ CHUTyaluu. HaXO,[[I/ITB,
HCIIOJIb3Ys COCTaBJICHHOC YpPaBHCHUC,
HCHU3BCCTHBIC BCJIIMYUHEI.

LlennocTu
Hay4HOTO
MO3HaHU,
TPyZIOBOE
BOCIIUTaH
He,
9KOJIOTHYE
CKOE
BOCIIUTaH
He,
aJanTaiu
i
o0yuarory
erocs K
HM3MEHSIO
HIAMCS
YCIOBUSM
5
COIMAaJIbH
on u
MIPUPOTHO
U cpenpl,




Co3znaBath CUTYallUH, B KOTOPBIX
IIPOSIBJISIETCS.  3aKOH COXPAHEHUs IIOJHOU
MEXaHU4ECKON DHEPIUH. BeinonnsaTe
DKCIIEPUMEHTAJIBHYI0  IIPOBEPKY  3aKOHA
COXpaHEHUs MEXaHUYECKON SHEPIUM.
BeinonusaTe KOCBECHHBIE U3MEPEHHUS
UMITYJIbCA TEJIa, MEXAHUYECKOM DOHEPruu
Tena, paboTsl cuiibl TpeHus. PaboTars B mape,
rpynne IpU  BBIIOJHEHUH IHPAKTUYECKUX
3amaHuii. HaxomuTe B JONOJHUTEIBHOU
muteparype u MHTepHeTe MHPOPMALHUIO TIO
3a/IaHHOU TEME.
[IprMeHATH 3aKOHBI COXPAaHEHHsI UMITYJIbCA U
MEXaHUYECKOM DHEpruu Uil  OIMCAHUs
JIBHYKCHHSI PEATIBHBIX TEJ

Craruka.

3 4.

PaBHOBecue MaTepuanbHON TOYKH U
TBepAoro Tena. Buasl paBHOBeCHS.
VYcnoBust paBHOBECHS.

MOMEHT CHJIBI.

JlabopaTtopHnast padoTa:
1. Usydenue paBHOBecHs Tena
MOJT IEUCTBUEM HECKOJIBKUX
CHIL

[aBaTp omnpeneneHue MOHSATHIA: pPaBHOBECHE,
YCTOMUMBOE paHOBECHE, HE YCTOWYHBOE
paHoBecHe, 0e3pa3IMyHOe pPaBHOBECHE,IJIEUO
CHITBI, MOMEHT CHUTBI. Haxouth B
KOHKPETHOW CHUTyallud 3HA4YeHHs IUIeda
cunbl.  Mowmenta  cunbel.  Ilepeunciars
YCJIOBHSI PABHOBECHS MaTEPUATLHONH TOYKH U
TBEPJIOTO

tena.CoCcTaBIsAThypaBHEHUS,0TUCHIBAIOIINE
yCIIOBUSL ~ paBHOBECUS, B  KOHKPETHBIX
CUTYaIUsX. Onpenenars, UCIIOJIB3YS
COCTaBIICHHOE€  ypaBHEHHE, HEU3BECTHBIC
BeJIM4MHBL. Pacrio3HaBath, BOCIPOU3BOAUTE U
HAOMIOJaTh pa3linyHble BUJBI PABHOBECHS
ten.  M3MepsaTh cuily ¢ MOMOIIBIO
NPYKHHHOTO TUHAMOMETpPA, U3MEPATHII JICUO
cunbl. PabGorare B mape, rpymmne mOpu
BBITIOJTHEHUH MIPAKTUYECKUX 3aJlaHuil.
HaxoauTbB JOMOJIHUTENBHON JNHUTEpaType U
WUutepuere uHboOpManmuio O  3HAYCHHUH
CTaTUKU B  CTPOMUTEILCTBE,  TEXHHKE,
ObITy,00bCHEHHE (QOpPMBI U pa3MepoB
00BEKTOB MPHUPOALL. ['0TOBUTH Mpe3eHTAIUH
U cOoOOIIEeHUS MO 33/JaHHBIM TemaM. PaboTathb
B Tlape TMpU BBHINOJHEHUH J1a00paTOPHOIL
paboTHI.

OCHOBEI
rUpoMexa
HUKH

24

JaBnenue. 3akoH [Tackans.
PaBHOBecHE )KMIKOCTH U rasa.
3akoH Apxumena. [InaBanue
TeN.

IlonBeneHue UTOroB HU3YUCHUA
TeMbl «MeXaHuKa

OnuceiBaTh MEXaHUYECKYI0 KapTUHY MHpA.
[lepeuncnare OOBEKTHI, MOJIENH, SBICHUS,
dbusznueckue BETUYMHBI, 3aKOHBI, Hay4YHbBIC
GbaxThl, cpencTea OIHMCaHMS,
paccMaTpuBaeMble B KJIaCCHYECKOM
mexanuke. @DopmynupoBaTh TOPIMYI0 U
o0paTHYI0 3aJaud MEXaHHMKH. YKa3bIBaTh
TpaHUIbl TPUMEHUMOCTH MOJEINIEH U 3aKOHOB
KJIaCCHYECKOM MEXaHHKH. HazkiBathb
NpUMEpbl  HMCHOJB30BaHUS  MOJEIEeH U
3aKOHOB MEXAHUKHU JIJI OIMMCAHUS JIBUKCHHS
pealbHBIX Tell

Llennoctu
Hay4HOTO
MMO3HAHUS,
TPYyZIOBOE
BOCIIUTaH
ue,
DKOJIOTHYE
CKoe




3.MoJiekyasipHasi pu3MKa 4 TEPMOAMHAMHUKA - 27 4

OcHoBBI
MOJIEKYJISp
HO-
KUHETHYECK
o#1 Teopun
(MKT)
(74)

MonekynsipHO - KHHETUYECKas
TeOpHs (MKT) CTPOEHHUS BEIECTBA U
€€ DKCIIEpUMEHTAIIBHBIE
noka3aTenbcTBa. bpoyHoBckoe
JBUKEHHUE.

Temmeparypa u TemOBOE
paBHoBecue. [kansl Llenbcus u
KensBuHa. AGconroTHAs
TeMIepaTypa Kak Mepa CpeIHei
KMHETUYECKON SHEPTUU TEIIIOBOIO
JBWKEHUSI YaCTHIl BEIECTBA
Cuitbl B3aMOICHCTBUS

MOJIEKYJI B Pa3HBIX arperaTHbIX
COCTOSIHUSIX BeliecTBa. Mojienb
«uaeanbHbIN ra3y. JlaBnenue rasa.
CBs3b MEXKY JaBJICHUEM U CPETHEN
KUHETHUYECKON dHEpPruen
MOCTYIMATEILHOTO TEIJIOBOTO
JBIDKECHUSI MOJIEKYIT HI€aTbHOTO
rasa.

OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH

WJI€aNbHOTO Ta3a.

JlaGopaTtopHnas pabota

1. 3mepenue temnepaTypbl
KUJKOCTHBIMH U U(POBBIMU
TEPMOMETPAMH.

JlaBaTh oOrmpenenacHue MOHATHM: TEIIOBbIE
ABJICHUS, MAKPOCKOIIMYECKHE TE€Ja, TEIUIOBOE
JBIDKCHHE, OpOyHOBCKOE JBI)KEHUE,
mi(dy3ns, OTHOCHTENbHAs MOJIEKYJISIpHAs
Mmacca,

KOJIMYECTBO BEUIECTBAa, MOJISIpHas Macca,
MOJIEKYJIa, Macca MOJIEKYJbl, CKOpPOCTb
TIBUKCHUS MOJICKYIIBI, cpenHsis
KHHETUYECKas  DHEPTUS MOJICKYJBI, CHIIBI
B3aUMOJICUCTBHUS
MOJIEKYII,
MUKPOCKOTTHYECKHE napaMeTpehl,
MaKpOCKOIMYECKUE TIapaMeTphl, JaBJIeHUE
raza, aOCoOIOTHas TeMIlepaTrypa, TeIIOBOe
paBHOBECHE, MKT. [Tepeuncnsars
MHUKPOCKOTIMYECKHE W MaKpPOCKOIUYECKUE
napaMmeTpbl rasa.
[lepeuncnars ocHoBHble monoxeHuss MKT,
NPUBOJUTE  TIPHMEPHI, pe3yabTaThI
HAOJIIOJICHU W OIHUCHIBATH IKCIICPHUMEHTEI,
JTOKa3bIBAIOIINE UX CTIPABEIJIUBOCTD.
Pacno3naBaTh M ONUCHIBATH  SIBJICHHUS:
TEIJIOBOE JBUKECHHE, OpOYHOBCKOE
newkenne, muddysus. BocmpousBoauth u
OOBSACHATH  ONBITHL,  JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTh  CKOpoCcTH  nuddy3mu ot
TeMIIepaTypbl u arperaTHoro
COCTOSIHUS BEIIECTBA. Habmonats
muddy3uo B KMIKOCTSIX W Trasax.
Hcnonb30BaTh MOJNyYE€HHbIE Ha  ypoOKax
XUMHH
YMEHHUS
OTHOCHUTEIIbHOU

AACATLHBIN ras,

OTIPEIeISATh 3HaueHUs

MOJIEKYJIIDHON ~ Macchl,
MOJISIDHOM Macchl, KOJMYECTBA BEIIECTBA,
MaccChl MOJIEKYJIBI, dbopMynupoBaTh
buznyecKkuil cMbICT TOCTOSTHHONH ABOTajpo.
OuenuBats pasmep MoJekynabl. OOBACHATH

OCHOBHEIE CBOIiCTBa arperaTHbixX
coctosHMM BemecTBa Ha ocHoBe MKT.
OnucelBaTh MOJEIb  «HMACAIBHBIM  Ta3»
CocTaBisiTh OCHOBHO€
ypaBHeHue MKT HOEAJIBHOIO Trasa B
KOHKPETHOU CUTYyalUH. Onpenensars,
UCIIOJIb3YS COCTaBJICHHOE YpaBHEHHUE,
HEU3BECTHHIC BEIMYHHBI.

CocraBisiTh ~ ypaBHEHHE, CBSI3BIBAIOIIIEE

JaBJICHUC HMACAJTBHOI'O Tasa Co CpCI[HCﬁ

KHHETHYIECKOM BHGPPHGﬁ MOJICKYII, B
KOHKpGTHOfI CUTYyaluu. Ol'[p CICIIATD,
HCIIOJIb3Ys COCTaBJICHHOC YPaBHCHHUC,
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HEU3BECTHBIE BEJIMYMHBI.
OnuceiBaTh CTIOCOOBI U3MEPEHUIN
temneparypbl. CpaBHUBaTh 1IKayibl KeabBuHa
nu  Uenscusa.  CocrtaBnsiTh  ypaBHEHHE,
CBsI3bIBaloOIIee AaOCOJIOTHYIO TeMIIepaTypy
UJICAJILHOTO Ta3a CO CPEIHEW KHUHETUYECKOU
DHEPTrUeH MOJIEKYJ, B KOHKPETHOW CUTYaLlUH.
Onpenensitb,  HUCINOJNB3YS  COCTABJIEHHOE
yYpaBHEHHUE, HEU3BECTHBIC
BeI4MHbL. COCTaBIATh YpaBHEHUE,
CBSI3BIBAIOILEE JABJIICHUE UCAIBHOIO Tra3a C
a0COIOTHON TeMIepaTypoil, B KOHKpPETHOM

CUTYyAaLNH. Onpenendrs, HCIIOJNIb3YS
COCTAaBJICHHOE  YPAaBHEHWE, HEU3BECTHBIC
BEJIMYUHBL 3MepsATh TEMIIEpaTypy
KUJKOCTH, rasa KUI-

KOCTHBIMU M LU(POBBIMU TEPMOMETpPAMHU.
PaGorars B mape, rpynmne npu BBIIIOJHEHUU
MpakTUYeCKuX  3agaHuil. Haxomuts B
JIOTIOJIHATENBHON nuTeparype u HHTepHere
CBEJICHUS o HACTOPHH pa3BUTUA
ATOMUCTUYECKON TEOPUH CTPOEHUS
BEI[ECTBA.

YpaBHeHue
COCTOSTHUS
UJeaIbHOTO
rasa. 8 4.

YpaBHEHHE COCTOSIHUSA
WJICaJIbHOTO Ta3a. Y paBHEHUE
Menneneea - Kianeitpona.
N3onporieccrl. ['a3o0Bbie 3aKOHBI.
JlaGopaTtopHnas padora:
1.OkcniepuMeHTanbHas IpoOBEPKA
3akoHa ['eit - JIroccaka (n3mepeHue
TEPMOIUHAMHYECKUX ITapaMETPOB
rasa).

CocraBasaTh ypaBHEHHUE COCTOSTHHS
U7ICaTLHOTO rasa u
ypaBHeHue MeHnneneeBa- Kianeiipona B
KOHKPETHOU cuTyalnuu. BeraucisTe,
UCIIOJIB3YS COCTaBIIEHHOE
ypaBHEHUE,HEU3BECTHbIE BEJTUYMHBI.
Pacno3naBaTh W ONMMCHIBATH M30IPOLECCHl B
uaeanbHoM raze.QopmMynHpoBaTh Tra30BbIe
3aKOHBI U ONpENeNATh TpaHUlbl UX
MPUMEHUMOCTH. CocTtaBnsth
ypaBHEHUs [UId WX ONUCaHWs. BbIYHCIATS,
UCIIOJIB3YS COCTaBIIEHHOE
ypaBHEHUE,HEU3BECTHHIE BEJTMYMHBI.
[TpencraBnsath B BUje TpaduKOB U30XOPHBIH,
M300apHBI U W30TEPMUYECKUN MPOIIECCHI.
Onpenensatb 1mo  rpagukam  XapaxTep
mpolecca M MakpomapameTpbl HAEaTbHOTO
ra3a.M3mepsath JIaBJICHUE BO3lyXa
MaHOMETpaMu M IHMQPPOBBIMU JATYUKAMHU
JaBJIeHUs  rasa,TeMIieparypy rasa -
KUAKOCTHBIMU TEPMOMETPAMU U UG POBBIMU
TeMIepaTypHbIMU  naTunkamu.Pabotate B
nape, rpynme npu BBITIOJIHEHUH
NpakTUYeCKux  3ajaHuil.  Haxomute B
JIOTIOJIHUTEIBbHON JuTeparype u MHTepHere
CBEJICHUA TIO0 3aJaHHOU teme.l' oToBUTH
Mpe3eHTAllM W COOOIIEHHS MO 3aJaHHBIM
teMaMm.l[puMeHsITs MOJENb UACATBHOIO rasa
JUIsl ONMCAHMs TOBEACHUS PEAJIbHBIX ra30B.

B3aumnbie
MIpEBpAILEH

BzaumHgbIie MpEeBpalICHUs
JKHMJKOCTH U ra3za. HacelllieHHBIE 1

I[aBaTB ONpCHACIICHUC TIOHSATHUM: HCIIapCHHC,
KOHACHCANus, KUIICHUC, JUHaAMHUYCCKOC

Llennoctu
Hay4HOTO




us HEHACBIIICHHBIC I1APBI. paBHOBeECHE, HACBIIICHHBIA  IIap, He

KUJKOCTU U HACBIIICHHBIN I1ap.

raza. 1 u. Pacno3naBatb, BOCIpPOU3BOANTH, HAOIIOAATH
SIBJICHUSL: HCIIapeHue, KOH/JICHCALNS,
KHUIICHUE.

Kunkoctu. | Mogenb cTpoeHUs KUAKOCTH. [IepeunciaTs CBOMCTBA KUAKOCTH U

I 4 [IoBepXHOCTHOE HaTsKEHUE. OOBSACHATH UX C TIOMOILBIO MOJIENIU CTPOCHUS
JKAJKOCTH, CO3JaHHOM Ha OCHOBE MKT.
JlaBatb omnpeneneHne MOHATUI: CUjla
MIOBEPXHOCTHOTO HATsDKEHHsI, K03 durmeHt
IIOBEPXHOCTHOI'O HATSKEHUS.
Pacnio3naBate 1 BOCIIPOU3BOAUTH IIPUMEPHI
IIPOSIBJIICHUS AEUCTBUS CUJIBI IOBEPXHOCTHOTO
HATSDKCHUS.

TBépasie Kpucrannmueckue u amopdubie HaspiBaTh cx0/1cTBA 1 pa3nu4us TBEPABIX

Tena Tena. Mexannueckue T€J, aMOP(HBIX TEJN, KUIKUX KPUCTAIIIOB.

I 4 CBOMCTBA TBEPJBIX TEII. [IepeuncisaTs CBOMCTBA TBEPIBIX TEI

Kuakve KpucTasuibl.

OCHOBBI Buyrpennsis sneprusi. aBaTp onpeienieHue MOHATHIA:

TepMoauHa | TepMoaMHAMHUYECKast CUCTEMA U €€ | TEpPMOJIMHAMHYECKAs

MHKH PaBHOBECHOE COCTOSIHUE. CHUCTEMA,N30JIMPOBaHHAs

Q4. PaGora u Temionepeaayua Kak TEPMOJMHAMUYECKAsI CUCTEMA,

CHocoObl N3MEHEHUS! BHYTPEHHEN
sHepruu. KommuectBo
TEIIOTHL. T enIoEMKOCTD.
YpaBHEHHE TEIUIOBOTO OasiaHca.
[TepBrIil 3aKOH TEPMOJUHAMUKH.
AnmabaTHBIN TpoIiecc.
HeoGpatumocTh TeIioBbIX
MIPOLIECCOB.

[IpeoGpa3oBanust SHEPTUU B
TEIUIOBBIX MalllHAX.

KIIJI TenmoBbIX MallInH.

PaBHOBECHOE COCTOSIHHE,
TEPMOJMHAMUYECKUI TTPOIIECC, BHYTPECHHSIS
SHEPTHS,BHYTPEHHSSI SHEPT U UICATHHOTO
rasa,

TENI0EMKOCTh, KOJJMYECTBO TEIJIOTHI,
yJelbHasl TETUIOTa TUTABJICHHUS, YACIbHAS
TerIoTanapooOpa3oBaHus, yAelIbHAas TETUIOTa
CropaHus TOIUIMBA, padoTa B
TepMOAMHAMHUKE,00paTUMBIH TTpoLece,
HEOOpaTUMBIH TIpOIIeCC, HarpeBaTeNb,
XOJIOMWIBHHK, pabodee TeJo, TeIIOBOM
JIBUTATENb,

KIIJI TenoBoro aBurates.

Pacrio3naBaTh TEpMOIMHAMHYECKYIO
CUCTEMY, XapaKTepU30BaTh €€ COCTOSIHUE U
MIPOIIECCHl U3MEHEHUST COCTOSIHHS.
OnuceIBaTh CIIOCOOLI U3MEHEHHS COCTOSHUS
TEPMOIMHAMHYECKON CHCTEMBIMYTEM
COBEPIIICHHUS MEXaHHUYECKOW paboThl U
TerIoneperaye.

CocTaBisaTh ypaBHEHHE TEIJIOBOTO OajaHca B
KOHKPETHOU CUTYyalllu. BeIYuCisaTh,
UCII0JIb3Ys COCTABJICHHOE YpPaBHEHHUE,
HEHM3BECTHHIC BEJINYNHEL.

OmnpenensTh 3HAUE€HUS BHYTPEHHEH SHEPrun
UJCAIBHOTO T'a3a, U3MEHEHUE BHYTPEHHEU
SHEPTUU UICaTHHOTO Ta3a, padoThI
UJICaTHLHOTO ra3a,paboThl HA/l UCATEHBIM
ra3oM, KOJTMYECTBA TEIUIOTH B KOHKPETHBIX
CUTYaIUsX.

Omnpenensts 3HaUeHHE PaOOTHI UICATHHOTO
ra3a no rpaduky 3aBUCUMOCTH JIaBICHUS OT
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00BEMa mpu u300apHOM IpoIiecce.
DopMyIMpOBATH NEPBLIN 3aKOH
TepMouHaMUKU. COCTaBIATh YpaBHEHUE,
OIIMCBIBAIOLIEE NIEPBBIM 3aKOH
TEPMOJUHAMUKH, B KOHKPETHBIX
CUTYyalUsIX [UIsl U30IIPOLIECCOB B UICAILHOM
rasze. BeIluucisaTh, UCIIOJIB3Ysl COCTaBIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIINUNHBI.
PaznuyaaTte oOpaTuMblie U HEOOpaTUMBIE
npoueccsl. IloaTBepx1aTe npumMepamMmu
HEoOpaTUMOCTh TEIJIOBBIX IPOLIECCOB.
[IpuBOIUTE TPUMEPBI TEIVIOBBIX ABUTATEIIEH,
BBIJICJISATH B IPUMEPAX OCHOBHBIEC YaCTH
JIBUTATENIE, OMUCHIBATh MPUHIUIT ICHCTBUS.
Beruncnstes 3nauenusKII] TerioBoro
JIBUTaTeNsl B KOHKPETHBIXCUTYAIUSX.
Haxonuts B murepatype u HTEpHETE
uH(pOpMaLKIO 0 MpolIeMax IHEPreTUKH U
OXpaHE OKPYKAOIIEN CPEIbI.
Y4acTBOBAaTHBINCKYCCUHO MTPOOIIeMax
SHEPTEeTHKHU U OXPAaHE OKPYKaroUIEN Cpeibl,
BECTH JINAJIOT, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOUKY 3PEHMS,
BBICITYIIIUBATh MHEHHUE OINIIOHEHTA.

4.0CHOBBI JIEKTPOMHAMHUKH - 26 4.

DJIeKTpocTa
THKa
10 4.

DIIEKTPUYECKH 3apsii. 3aKOH
COXpaHEHUS IEKTPUIECKOTO
3apsga. DIEKTPUIECKOe
B3aumoeiicteue. 3akoH Kynona.
Hamnpspxk€HHOCTS M IOTEHITHAIT
AIEKTPOCTATHYECKOTO TIOJIsA, CBA3b
MEX/Ty HUMH.

JInauy HanpsSHKEHHOCTH U

OKBHUIIOTCHIHUATIBHBIC IIOBEPXHOCTH.

[IpuHuun cynepno3unun
3NIEKTpUUYECKUX noJyier. PazHocTh
MOTEHIIHAJIOB.

DnekTpuyeckas EMKOCTb.
Konpnencarop.

JaBaTh onpeienieHue MOHSTHIA:
AJIEKTPUYECKUI 3apsiJl, SII€MEHTAPHbBIN
AJIEKTPUYECKUN 3apsJl, TOUCUHBIN
AIEKTPUIECKUH 3apsiJl, CBOOOTHBII
AIICKTPUYECKUH 3apsil, JIEKTPUUECKOE TOJIC,
HaIpPsKEHHOCTH JIEKTPUUECKOTO TTOJIS,
JUHUN HAMIPSKEHHOCTH JIEKTPUUIECKOTO
OJId,

OJHOPOJTHOE AJICKTPUUECKOE T0JIE,
MOTEHIHAI

AIEKTPUYECKOTO TOJISL,PAa3HOCTh
MOTEHITUAJIOB, SHEPTHSI JIEKTPUUECKOTO
0JIs1, SKBUITOTCHITUAIbHAS TIOBEPXHOCT,
ANEKTPOCTATUYECKAsI MHIYKIIUS,
MOJISAPU3AIUS JUIJICKTPUKOB,
JTURJIEKTpUYECKasi MPOHUIIAEMOCTh BEIIECTBA,
3IEKTPOEMKOCTh, KOHJEHCATOP.
Pacnio3naBatb, BOCIpOU3BOIUTH U
HAOIIOJATh PA3TUYHbIE CIOCOOBI
anektpusanuu tei. OObSICHITH sIBIICHUE
3JEKTPU3ALIMY HAa OCHOBE 3HAHMM O
CTPOCHHH BEIIECTBA.

OnuceIBaTh U BOCIIPOU3BOAUTH
B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ.
OnuceiBaTh  NPUHLNI JEHCTBUS
3IEKTPOMETPA.

DopMynHpoOBaTh 3aKOH COXpaHEHUs
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AIIEKTPUUECKOTO 3apsijia, YCIOBUS €ro
MPUMEHHUMOCTH.

CocraBisTh ypaBHEHUE, BhIpaXKaroIlee 3aK0H
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsia, B
KOHKPETHBIX CUTYallUsiX. BEIYucisTh,
HCII0JIb3Ys COCTABJICHHOE YpaBHEHHUE,
HEU3BECTHEIC BEIINYUHEL.

®dopmynupoBarth 3akoH Kynona, ycioBus ero
npuMeHuMocTu. COCTaBiIsATh ypaBHEHHE,'
BhIpaXkaroriee 3akoH KynoHa, B KOHKPETHBIX
cuTyanusx. BeraucisTe, ucnoib3ys
COCTaBJICHHOE YPaBHEHUEHEU3BECTHBIE
BCIIUYUHEI.

Brruucnsate 3HaUeHME HANPSHKEHHOCTH OIS
TOYEYHOTO IIEKTPUUECKOTO 3aps/a,
OTIPENIETISATh HAIlpaBJIEeHUE BEKTOpa
HaMpPsKEHHOCTH B KOHKPETHOM CUTYaIlUH,
dopmynupoBaTh

MIPUHITUTI CYTIEPIIO3UITNH DIIEKTPUUECKUX
nojnen. OnpenensTe HapaBJICHUE U
3HAYCHHE PE3yIbTUPYIONICH HAMPSKEHHOCTH
AIEKTPUIECKOTO TIOJISI CHCTEMBI TOUEUHBIX
3apsioB.

N300paxkaTh 3JIEKTPUUIECKOE TIOJIE C
IIOMOIIBIO JIMHUN

HanpspkEHHOCTU. Pacnio3HaBaTh u
M300pakaTh JIMHUU HAMIPSHKEHHOCTH TIOJIS
TOYEYHOTO 3apsija, CUCTEMbI TOYEYHBIX
3apsi0B, APAUICIbHOM MIIOCKOCTH, ABYX
napasuiebHbIX MNIOCKOCTEN, OTHOPOJHOTO U
HEOJIHOPOJAHOTO

3JIEKTPUYECKUX TTOJIEH.

Onpenensats Mo JUHUAM HANPsHKEHHOCTH
3JIEKTPUYECKOTO MOJISI 3HAKUHU XapaKTep
pacrpeieseHust 3apsJioB.

Onpenensars NOTEHIHAI
3JIEKTPOCTATUYECKOTO TOJISI B JAHHOW TOYKE
T10JIs1 TOYEYHOTO AJICKTPUUYECKOTO 3apsija,
Pa3HOCTh MOTEHIIMAJIOB, HAIIPSIAKEHUE B
KOHKPETHBIX CUTyalUsiX.

CocTaBiATh YypaBHEHUS, CBSI3bIBAOILINE
HaMpsHKEHHOCTD AJIEKTPUUYECKOTO TMOJIsS ¢
Pa3HOCTHIO MOTEHIMATIOB. BBIUUCIATS,
UCIIOJIb3Ys COCTABJICHHOE YpPaBHEHHUE,
HEU3BECTHbIE BENWYNHBI. M300paxkarh
SKBUIIOTEHIMAIbHBIE TOBEPXHOCTHU
3EKTPUUECKOTO 1oJist. Pacnio3HaBate u
BOCIIPOM3BOJUTh SKBUIOTECHIIMAIbHbBIE
MOBEPXHOCTU TOJISI TOYEUHOTO 3apsia,
CHUCTEMBI TOYEYHBIX 3aPsA0B, 3apsLKEHHON
MJIACTUHBI, IBYX MapajlieIbHbIX JIOCKOCTEH;
OJHOPOJIHOTO U HEOAHOPOIHOTO
AIEKTPUUECKUX MOJIEH.

OOBSCHATH YCTPOMCTBO, MPUHITUTT

SMOLMOHA
JIBHOTO
Oaromnos
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JICUCTBUS, IPAKTUYECKOE 3HAUCHUE
KOHJICHCAaTOPOB.

BpruncisaTe 3HaYEHUE 3NEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPA, 3apsaa
KOHJIEHCATOPa, HANPSHKEHUs Ha 00KIaIKax
KOHJIEHCATOpa, NapaMeTpoOB  IIIOCKOTO
KOHJICHCATOPa, SHEPTUH IIEKTPUUECKOTO
MOJIsL 3apsHKEHHOTO KOHAEHCAaTopa B
KOHKPETHBIX CUTYaIUsX.

Haxonute B UHTEpHETE M NONOJHUTEIIBHOM
auTepaType MH(POPMAINIO 00 OTKPHITUN
ANEKTPOHA, UCTOPUH U3YUYCHUS
AJIEKTPUYECKUX SABJIEHUN. [ OTOBUTH
MPE3EHTALMK U COOOIIEHUS 10 U3YUYEHHBIM
TEMaM.

3aKOHEBI

IIOCTOSHHOI'

0 TOKa. 9 4.

[TocTOsIHHBIN 2NEKTPUYECKUN

ToK. Crmia Toka. COnpoTHBIICHHE.
[TocnenoBarenbHOE U ApATIIEIHHOE
COCIMHEHUS TIPOBOTHUKOB.

PaboTa u MOIIHOCTH TOKA. 3aKOH
Hxoynsa — Jlenna.
Onexrpoasmxymas cuna (3C).
3akon Oma Jy1st TOJTHOM
AIEKTPUYECKOM LIETH.
JlabopaTopHbie pabOTHI:
1.IlocnenoBarensHOE U
napajuiesIbHOe COEAUHEHUS
MIPOBOTHUKOB.

2. N3mepenue 3 /ICucTOYHMKA TOKA.

JlaBatp omnpeneneHne MOHATUI:
3JIEKTPUYECKUI TOK, CUJIa TOKa,
BOJIbTaMIIEpHAs XapaKTepPUCTHKa,
3IEKTPUYECKOE COMPOTUBIIEHNE, CTOPOHHHUE
CHJIBI, AJIEKTPOIBMIKYIIIAS CHIIA.
[lepeunciaATh yCIOBUs CyIIECTBOBAHUS
3JEKTPUYECKOTO TOKa. Pacrio3HaBaTh 1
BOCIIPOM3BOJUTH SIBJIIEHUE DIIEKTPUUECKOTO
TOKQ, NEUCTBHUS JIEKTPUIECKOTO TOKA B
IIPOBOJHHUKE.

OOBACHATD MEXaHU3M SIBJICHUM Ha
OCHOBAHUU 3HAHUH O CTPOCHUH BEILECTBA.
[Tosp30BaThCA aMIIEPMETPOM, BOJIBTMETPOM,
YUUTBIBATh OCOOCHHOCTH U3MEPEHUs
KOHKPETHBIM IIPUOOPOM U IIpaBUIIa
HOJKIIIOYEHUS B DJIEKTPUYECKYIO LEIIb.
HccnenoBaTh 3KCIIEpUMEHTAIIBHO
3aBHCHUMOCTB CHJIbI TOKA B IIPOBOJIHUKE OT
HAIPSDKEHUSA U OT CONPOTHUBIICHUS
npoBoiHUKa. CTpOUTh rpaduk
BOJIbTAMIIEPHON XapaKTEPUCTUKH.
®opmynuposath 3ak0H OMa A5 ydacTka
LIEIIH, YCIOBHUS €r0 IPUMEHUMOCTH.
CocTaBiiaTh ypaBHEHUE,0IIMCHIBAOIIEE 3aKOH
Oma a5 ygacTka LelH, B KOHKPETHBIX
cuTyauusax. BerauciaTe, HCHomab3ys
COCTAaBJICHHOE ypaBHEHHUE,

HEU3BECTHBIE 3HAUYEHUS BEJIMYNH.
PaccuunThiBaTh 00I1I€€ CONPOTHUBIICHNE
ydacTKa LEeNy IpH NOCIEA0BaTEIbHOM U
NapauIeJIbHOM COEAMHEHHUSAX MPOBOJIHUKOB.
BbINoNHATE pacu€Tsl CUIIBI TOKOB U
HaANPSDKEHUN B PA3JINYHBIX JJIEKTPUYECKUX
LENsX.

@opMyIMpOBATh U UCNOJIb30BaTh 3aKOH
Jxoyns- Jlenna. Onpenensts paboTy U
MOIIHOCTb 3JIEKTPUUYECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BBIACISAIOUIEICS B
IIPOBOJHMKE C TOKOM, ITPH 3aIaHHBIX

[Tatpuotn
YecKoe
BOCIIMTAH
ne,
IIEHHOCTH
Hay49HOTO
MMO3HAHUSI,
TPYZIOBOE
BOCIIMTAH
ne,
aJanTaiu
i
00yyJarorg
erocs K
H3MEHSIO
HIAMCS
YCIIOBUSIM
H
COLIMAJIbH
o u
MIPUPOTHO
W Cpepl,
dhopmupoB
aHue
KYJIBTYpbI
3I0POBBS
u
SMOILIMOHA
JIEHOTO
Oyaromona

yuusl.




napaMmerpax.

®opmynrpoBath 3akoH OMa /1715 OJTHOU
L€, YCJIOBUS €r0 NPUMEHUMOCTH.
CocTaBiiaTh ypaBHEHUE, BBIPAXKAIOIIEE 3aKOH
Oma 17151 NOJIHOM LIeTH, B KOHKPETHBIX
cuTyauusx. PaccuuteiBaTh, UCOb3YA
COCTaBJIEHHOE ypaBHEHUE, HEU3BECTHbHIE
BEJIMYMHBI.

H3mepaTe 3HaUEHHE IEKTPOABUKYILEH
CUJIbI, HANIPSIKEHHUE U CHITY TOKA Ha y4acTKe
LIENH C IOMOIIBIO BOJIBTMETPA, aMIIEPMETPA.
CoOumo1aTh ipaBUiia TEXHUKH OC30ITaCHOCTH
npu paboTe ¢ UICTOUHUKAMHU TOKa.

PaGorate B mape, rpyrie npu BbIIOJHEHUU
MIPaKTUYECKUX 3aJaHUM.

Haxonmuts B murepatype u HTEpHETE
MH(OPMALIMIO O CBSI3U AJIEKTPOMAarHUTHOTO
B3aMMOJICHCTBUS C XUMHUUYECKUMHU PEAKIUSIMU
1 OMOJIOTHYECKUMU TIPOIIeccamu, 00
HCII0JIb30BAHUUAIEKTPUYECKHX SIBICHUN
KUBBIMH OpraHuzMamu u T. /1.

['OTOBUTH NMpe3eHTAMK U COOOILEHNUS IO
M3YYEHHBIM TeMaM

DIIeKTpUYeC
KUH TOK B
pa3IMYHbIX
cpenax.

(7 a)

DIeKTpOHHAas TPOBOIUMOCTh
METaJIOB. 3aBUCUMOCTb
COMPOTHBIICHUS IPOBOJAHUKA OT
TEMIEPATYPHI.

DIJIEKTPUYECKUI TOK B
nosynpoBoaHukax. CoOcTBeHHas U
MIpUMECHAst MPOBOJUMOCTH.
p-n—Ilepexon

DIJIEKTPUYECKUI TOK B
JNEKTPOJIUTAX.

DJIEKTPUYECKUI TOK B BaKyyMe
U razax.

JlaBatp omnpeneneHne MOHATUI: HOCUTENH
JNEKTPUYECKOTO 3apsia, IPOBOIUMOCTb,
CcOOCTBEHHasl IPOBOJUMOCTb, IPUMECHAS
IIPOBOAMMOCTB, 3JIEKTPOHHAS IIPOBOAUMOCTD,
JBIPOYHAs IPOBOAUMOCTD,

p-n- Ilepexon, BakyyM, TEpMODJIEKTPOHHAS
OMUCCHS, DIIEKTPOJIN3, Ta30BbIiI
pa3psan,peKkoMOuHaNMs, HOHU3ALNS,
CaMOCTOSITENBHBIN pa3psiy,
HECaMOCTOSITENIbHBIN pa3psa, PacriosHaBaTs u
OTIMCBHIBATH SIBJICHUS IIPOXOKIACHUS
IEKTPUYECKOTO TOKA Yepe3 MPOBOJHUKH,
IOJIYIIPOBOIHUKH, BAKYyM, DJIEKTPOJIUTHI,
rassl.

KayecTBEHHO XapaKkTepu30BaTh
IEKTPUYECKHUI TOK B CpEZie: Ha3bIBaTh
HOCHTEJIM 3aps1l0B, MEXAHU3M UX
o0pa3oBaHus, XapakTep ABHKEHU 3apsa0B B
JIEKTPUYECKOM I10JI€ U

B €I0 OTCYTCTBHE,3aBUCUMOCTb CUJIBI TOKA OT
HaIpPsHKEHUS U 3aBUCUMOCTb CHJIBI TOKA OT
BHEIIHKUX yCIOBUU. [lepednciiaT OCHOBHBIE
IIOJIOKEHUSI TEOPUH DIIEKTPOHHOU
IIPOBOJMMOCTHU METAJIOB.

BrpIuncisaTe 3Ha4€HUS CpEJHEN CKOPOCTH
YIOPAIOYEHHOTO IBUKEHUS JJIEKTPOHOB B
MeTaJule M0J] AEUCTBUEM DIIEKTPUIECKOTO
110JI1 B KOHKPETHOM cuTyanuu. OnpenensaTh
COIIPOTHUBIIEHUE METAJUINYECKOTO
IIPOBOJIHUKA IIPH

JaHHOM Temneparype. Ilepeuncnsats




OCHOBHBIE MTOJIOKEHUSTEOPUH FIEKTPOHHO-
JBIPOYHON MPOBOIUMOCTH
HOJIYTIPOBO/IHUKOB.

[IpuBOIUTE IPUMEPBI YUCTHIX
HOJIYTIPOBOIHUKOB, IIOJYITPOBOTHUKOB C
JOHOPHBIMU U AKLIENTOPHBIMHU IPUMECSIMHU.
[IpuBoaANTE IPUMEPHI UCIIOJIB30BAHUS
HOJTYIIPOBOTHUKOBBIX TPUOOPOB.
[lepeuncnsth ycioBus CylIECTBOBAHUS
AJIEKTPUYECKOr0 TOKa B BakyyMe. [IpumensTh
3HaHMSI O CTPOEHHMH BELIECTBA JJIsl ONMCAHUS
SBJICHUSI TEPMODJIEKTPOHHOM 3MUCCUU.
OnuceiBaTh NPUHIMI JEHCTBUS BAKYyMHOTO
MO/, SJIEKTPOHHO-TTy4EBOU TPYOKH.
[IpuBoNTH IpUMEPHI UCHOJIB30BAHUS
BaKyyMHBIX TPHOOPOB. OOBSICHATH MEXaHU3M
00pa3oBaHus CBOOOIHBIX 3aps0B B
pacTBOpax U paciuiaBax 3JIeKTPOIUTOB.
[TpyMeHsTh 3HaHHS O CTPOCHUU BELIECTBA
JUTSE

OTIMCaHUs SABJIEHUS AeKTpoauza. [IpuBoautsb
PUMEPHI UCIIOJIb30BAHUSARIEKTPOIHN3A.
OOBACHATH MEXaHU3M 00pa30BaHU
CBOOO/THBIX 3aps/I0B B Ta3ax.

[TprMeHsITh 3HaHHS O CTPOCHUU BELIECTBA
JUTSE

OTIMCaHUS ABJICHUIN CAMOCTOATEIBHOIO U
HECaMOCTOSITEJILHOTO Pa3psIoB.
Pacno3naBath, NpUBOAUTH IPUMEPHIL,
MEPEYUCIIATh YCIOBUS
BO3HHUKHOBEHHUSCAMOCTOSTEIILHOTO U
HECaMOCTOSITEJILHOTO Ta30BbIX Pa3psiIOB,
Pa3IMYHbIX TUIOB ra30BbIX Pa3psIOB.
[TpuBOIUTH IPUMEPHI HCTIOTH30BAHUS
ra3oBbIX pa3psanoB. Haxonuts B nureparype
u HTepHeTe nHbOpPMAIIHIO TIO 3aJaHHOM
teme. [lepepabaTriBaTh, aHAIM3UPOBATH U
MPEJCTABISITh MHPOPMAIIHIO B COOTBETCTBHH
C TIOCTaBJICHHBIMU 33JJa4aMHU.

['OTOBUTH MpE3eHTAIMH U COOOILEHUS IO
M3YYEHHBIM TEMaM.

[ToBTOpEHU
e 124

Mexanuka. OCHOBEBI
QJICKTPOAUHAMUKHU.

[lepepabatbiBaTh, aHAIM3UPOBATH U
NpPEeACTaBIATh HH(OPMALIMIO B COOTBETCTBUU
C TIOCTaBJICHHBIMU 3aJja4aMHU.

["'0TOBUTH Mpe3eHTALUHN U COOOILIECHHS IO
U3y4eHHbIM TeMaM. PaboTtaTs B mape, rpymre.
CocTaBnsTh ypaBHEHHUs], BEIYUCIIATD,
HCIIOJIb3YS COCTABICHHOE ypaBHEHHUE,
HEU3BECTHBIE BeMNYMHbI. KOHTpOIMpoBaTh
pelIeHHe 3a1a4 CaMUM U IPYTUMHU
y4YaIuMucs

LIEHHOCTH
Hay4YyHOTO
MO3HAHUSI.

11 kaacc (684, 2 4 B HeeJII0)




6.0OCHOBBI YIEKTPOANHAMHUKH (MPOJ0KeHHE). 9 u.

MarautHoe
oJie.
54,

MaruutHoe nosie. Maaykius
MarHuTHOTO 1oJjs. Bekrop
MAarHUTHON UHAYKIIMHU.

JlelicTBME€ MarHUTHOTO TOJISL HA
MIPOBOJIHUK C TOKOM U JIBHKYIIIYIOCS
3apSOKCHHYI0 YaCTHILY.

Cuna Amnepa. Cuna Jlopenna.
[IpaBuno J1eBOil pyKH.

MaruuTHbIE CBOMCTBA BEILIECTBA.
JlabopaTtopHnast pabora.
N3mepenue cuibl B3aUMOICUCTBUS
MAarHuTa M KaTyIIKd ¢ TOKOM

JlaBaTh omnpeieneHue MOHATHI: MarHUTHOE
1oJIe, UHYKIUSI MATHUTHOTO T0JIsSI, BAXPEBOE
noJie, cusia Amnepa, cuia Jlopenua,
(deppomarueTuk, foMeH, TeMrneparypa Kropu.
JaBatb ornpeenieHue eIuHULIBINHYKIITT
MarHUTHOTO MOJIS.

[IepeunciATe OCHOBHBIE CBOMCTBA
MarHuTHOTO MOJIS.

N3o06paxaTe MarHUTHBIC TUHUU TTOCTOSTHHOTO
MarHuTa, IpsIMOTo MPOBOJHUKA C TOKOM,
KaTyIIKHU C TOKOM.

Habmtonate B3anMoeiicTBE KaTyIIKU €
TOKOM W MarHuTa, MarHUTHOW CTPEJIKH 1
IIPOBOJHMKA C TOKOM, JI€HCTBHE MarHUTHOTO
0JI Ha JABMIKYIIYIOCS 3apSDKEHHYIO YacTHILY.
DopMyIUpoOBaTh 3aKOH AMIIEpa, Ha3bIBATh
TPaHUIIBI €T0 MPUMEHUMOCTU. OTIpeaeaTh
HarpaBJieHUE JTUHUN HHIYKIIMA MAarHUTHOTO
0JIs C TIOMOIIIBIO NpaBuia OypaBuMKa,
HaIpaBlieHUE BEKTOPOB CHIIbI AMIiepa 1
cunblJIopeHIia ¢ TOMOIIBIO MpaBUIIa JEBOM
pyku. [Ipumensarts 3akon Amrmiepa u GopMmyIry
JUIsl BBIUMCIIeHUs cuiblJlopeHiia npu
peuienuu 3ana4d. [lepeuncnsaTe TUIBI BEIIECTB
10 MarHUTHBIM CBOKCTBAaM, Ha3bIBaTh
CBOIICTBa JIMa-, mapa-, u

(beppoOMarHeTUKoOB.

N3mepsTh cuily B3aMMOIEUCTBUS KAaTYILIKHU C
TOKOM U MarHuTa.

Pabotats B nmape npu BHIIOJHEHUH
MIPaKTUYECKUX 3aJJaHUl, B I1ape U IpyIIIe pu
pelieHuu 3ajad.

Haxoaute B uteparype u Untepuere
uH(popmarmio o BKiaae Amnepa, Jlopenua B
M3Y4YEHUE MAarHUTHOTO MOJIs, PYCCKOTO
¢uzuka CToneToBa B UCCIEOBAHKE
MarHUTHBIX CBOMCTB ()eppOMarHeTHKOB,' O
MIPUMEHEHUH 3aKOHa AMIepa, IPaKTHYECKOM
WCII0JIb30BAHUHU JIEHCTBUSI MATHUTHOTO TOJIS
Ha JIBIDKYIIUNCS 3apsif, 00 YCKOPUTENSIX
3JIEMEHTAPHBIX YaCTHUII, O BKJIAJE POCCUNCKHUX
YYEHBIX B CO3JJaHUE

YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHI], B TOM
yuclie B 00beIMHEHHOM MHCTUTYTE SIACPHBIX
uccnenosanuii (OUSAN) B r. [lyone u
HaaspoHOM Kournainepe B LIEPHe; 06
UCIIOJIb30BaHUU ()EPPOMATHETHKOB, O
MarHMTHOM TOJie

3emun.

I'oToBUTE Mpe3eHTaluu U COOOIIEHHS IO
M3YYEHHBIM TEMaM
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Onektpoma | SIBlIeHHE JIEKTPOMArHUTHOM JlaBaTp onpeienieHue MOHATHIL: SIBIICHUE [Tarpuotu
THUTHAS WHAYKIUMU. MarHuTHBIN HOTOK. ANEKTPOMATHUTHON MHIYKIUH, MArHUTHBIA YECKOEe
unnaykius. | [paBuno Jlenna. 3akon notok, 3/IC uHIyKIMU, UHAYKTUBHOCTD, BOCIIUTAaH
4 u. 3JIEKTPOMArHUTHOW MHIYKIUU. camounaykuus, {C caMOMHAYKIUH. ue,
DNIEeKTPOMarHuTHOE TOJIE. Pacrnio3naBartk, BOCIIpOU3BOIUTH, HAOTIOAATH LIEHHOCTHU
[IpakTUueckoe NpUMEHEHHUE 3aKOHA | SIBJICHUE 3JIEKTPOMArHUTHOM Hay4HOTO
ANIEKTPOMArHUTHON UHYKITUU WHYKITUH,[TOKA3bIBATh TPUYMHHO- MMO3HAHMUS,
SIBneHne caMOMHIYKITUH. CJICJICTBEHHBIC CBSI3U IPU HAOTIOACHUN TPYZIOBOE
NHIyKTUBHOCTS. spieHus. HabmonaTe 1 aHamu3upoBaTh BOCIIUTaH
DHeprusi, MarHUTHOTO TOJISl TOKA. AKCIIEPUMEHTHI, JEMOHCTPUPYIOIINE MPABUIIO | HE,
Jlaboparopuas paboTa: Jlenua. ajganTanu
HccnenoBanue siBiieHns dopmynuposars npaswio JIeHna, 3akoH A
AIEKTPOMArHUTHON WHIYKITUH. AJIEKTPOMArHUTHOW WH/YKITUH, HA3bIBATh 00yyJarorg
TPaHUIIBI €70 PUMEHUMOCTH. erocs K
HccnenoBath siBIeHHE IEKTPOMArHUTHOM HU3MEHSIO
WHTYKITUH. uMcs
PaboTaTe B mape u rpyre npu BHITIOJHEHUH | YCIOBUSIM
MPaKTUYECKUX 3aJJaHUH, TIJITAHUPOBATh u
9KCIIEPUMEHT. COIMAIbH
[lepeunciaATh MpUMeEpbI NCIOJIb30BAHUS ol u
SIBJICHUS DJICKTPOMArHUTHON MHIYKIIAH. TIPUPOTHO
Pacno3naBatb, BOCTIpOM3BOIUTE, HAOMIOATE | U CPEb,
SIBJICHHE CAMOHMH]IYKIINH, TTOKAa3bIBATh dbopmupoB
MPUYHHHO-CIICJICTBEHHBIE CBSI3H MPH aHue
HAOIOICHUH SIBJICHHUS. KYJIbTYpbI
DopMynHpOBATH 3aKOH CAMOUHAYKIIUH, 310POBBS
Ha3bIBaTh I'PAHULIbI €70 IPUMEHUMOCTH. u
[IpoBOANTH AHATIOTHUIO MEXKAY SMOLMOHA
CaMOMHIYKIIMEN U UHEPTHOCTHIO. JIBHOTO
Onpenenars 3aBUCUMOCTb MHITYKTUBHOCTH Omarormnou
KATYIIKU OT €€ JJIMHBI U IUIOIIA/IA BUTKOB. y4usl.
Onpenensatb B KOHKPETHOW CUTYalluU
3HAYCHHUS MarHuTHOTO motoka, 3J(C
uHaykuuu, JJ1CcaMOMHAYKINY,
WHIYKTUBHOCTb.
Haxoaute B uteparype u Untepuere
nH(pOpMaIHI0 00 UCTOPUHU OTKPBITUS
SBJICHUS 3JIEKTPOMAarHUTHON UHAYKLUHU, O
BKJIQJI€ B U3yYEHUE ATOTO SIBJICHUSA
poccuiickoro ¢usuka 3. X. JIenua, o 6oproe
C IPOSIBICHUSIMU AJIEKTPOMAarHUTHOM
MHIYKIUU U €EUCII0Nb30BAHNUHU B
MPOMBIIUIEHHOCTH. ['OTOBUTH MpE3eHTAIMH U
COOOIIIEHUS N0 U3YYEHHBIM TEMaM.
7.Konebanusi u BoJIHBI. 16 4.
Mexanndyec | MexaHndeckue KojaeOaHusl. JlaBaTh omnpeneneHue MOHATHI: KoleOaHus, Ocretnye
KHe CBoOo1HBIE KOJTIEOAHUSI. Koje0aTeNbHas CUCTEMA, MEXaHHUECKUE CKOE
Kojebanuss | MareMaTU4eCKHil U MPYKUHHBINA KoJe0aHus, TapMOHUYECKUE KOJIeOaHMUs, BOCIIUTaH
3u MasTHUKU. [IpeBpamienus snepruu CBOOOIHBIE KOJIEOaHMsI, 3aTyXaoIIne ue,
MpH KOJIeOaHUAX. AMILTUTYA, KoJe0aHusl, BRIHYKJEHHbIC KOJeOaHus, LIEHHOCTHU
MIEPHO/I, YacTOTa, (a3za KoJeOaHHil. pE30HAaHC, CMENIEHUE, aMIUIUTYAA, IEPUOI, Hay4HOTO
BrinykieHHbBIE KOJTe0aHus, 9acTOTa, COOCTBEHHAs 4acToTa, (asa. MO3HAHMUS,




pe30HaHC.
Jlaboparopnas paboTa:
Ornpezenenue yCKOpeHust
cBOOOTHOTO Ta/ICHUSI TIPH TOMOIIN
MasITHUKA.

HccnenoBanue:

[Ipu 3aTyxanuu kojaedanui
aMIUTATYy1a 00paTHO
MPONOPIHOHAIEHA BPEMEHH.

Ha3piBaTh yca0BUS BOSHUKHOBECHHS
kosiebanuii. [IpuBOIUTH IPUMEPEI
K0JIe0aTeIbHBIX CHCTEM.

OnuceIBaTh MOJICH «IIPYKHHHBIN
MasITHUK», «MaTEeMAaTHYECKUN MasSTHUK.
[lepeuncnsTs BUIBI KOJIEOATEITHHOTO
JIBMKEHMS, X CBOMCTBA.

Pacnio3naBatb, BOCIIpOU3BOAUTH, HAOIIOAATH
rapMOHHUYECKHE KoJIeOaHusi, CBOOOHbIC
KOJIeOaHus, 3aTyXaloINe KOJIeOaHus,
BBIHY)KJICHHBIE KOJICOaHUsI, pe30HAHC.
[epeuncasTe criocoObl MOTydeHUs
CBOOOTHBIX ¥ BBIHY)KJICHHBIX MEXaHUICCKHIX
KoJ1e0aHui.

CocTaBisITh YypaBHEHHE MEXaHUICCKUX
KoJ1e0aHuM, 3aIUCBIBATH €r0 PELICHUS.
OmnpenensTh 1Mo ypaBHEHHIO KOJIe0aTeTbHOTO
JIBUKEHUS TTApaMeTPhl KOJICOaHHIA.
[TpencTaBisiTh rpaguecK 3aBUCIMOCTh
CMEIICHHS OT BPEMEHH MPHU KOJICOaHHUIX
MaTEeMaTHYECKOTO U MPYKUHHOTO
MasTHUKOB. OTpeeNiaTh 1Mo rpaduky
XapaKTePUCTHKH KOJIeOaHHIA: aMILTUTY/Y,
NEPUOJT M YaCTOTY.

BbIunciaTh B KOHKPETHOM CUTYalluU
3HAYCHUsI TIeproJia KoJieOaHui
MaTEMaTHYECKOTO U MPY>KUHHOTO
MasiTHUKOB, SHEPTHU MasTHUKA.

OOBSACHATDH NMPEBPAILEHUS] SHEPTUU TIPH
KOJIe0aHUSAX MaTeMaTHYECKOTO MasgTHUKA U
rpy3a Ha Mpy>XUHE.

Pabortate B mapax u rpymme npu pemeHuu
3a]a4 U BBIMOJHEHUH MMPAKTUYECKUX
3aJaHuil, UcCIeI0BaHuH, IIIaHUPOBATh
9KCIIEPUMEHT.

Bectu auckyccuto Ha Temy «Posb pe3oHanca
B TEXHUKE U OBITY»

Haxonuts B tuTeparype U HHTEpHETE
nHpopMaIro 00 UCIIOJIb30BAaHUHU
MeXaHWYeCKUX KoJiebaHui B mpubopax
re0JIOTOPA3BEIKH, Yacax, KauemsaxX, APYTrux
yCTpoicTBax, 00 UCIOIb30BAaHUH B TEXHUKE U
MY3BIKE pe30HaHca U 0 0OpbOe ¢ HUM.
['OTOBUTH MpE3EeHTAIMH U COOOIIIEHHUS IO
U3YYEHHBIM TEMaM.

Pemate 3agaum.

KoHTponupoBaTh pelieHue 3ajad caMuM H
JPYTUMH YYalUMUCS.
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OnexTpoMa
THUTHEIE
KoJIeOaHMSI.
6 u.

DNeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHbIi KOHTYD.
CB0060AHBIE IEKTPOMArHUTHBIE
Kosie0aHus.

IIepeMeHHBIN TOK.

JlaBaTp onpenienieHue MOHATHIA:
ANEKTPOMArHUTHBIE KOJeOaHus,
KOJe0aTebHBIN KOHTYp, CBOOOIHbBIE
ANEKTPOMArHUTHBIE KOJeOaHus,
BBIHYXJEHHBIE AJIEKTPOMArHUTHbIE
KoJIe0aHusl, TepEMEHHBIN ANEKTPUIESCKUI

ITatpuotn
YECKOE
BOCIIUTAH
ue,
LIEHHOCTHU
HAy4HOT'O




TOK, aKTUBHOE CONPOTHUBIICHUE, MIO3HAHUS,
JEMCTBYIOLIEE3HAYEHHUE CUIIbI TOKA, TPYAOBOE
JICHCTBYIOLIEE 3HAYEHUE u
HaNpsOKeHUs, TpaHCPOpMaTop, KOIP(PUIIMEHT | IKOJOrHYe
TpaHchopMaIHH. CKoe
N300paxkaTs cxemy KonebaTenbHOr0 KOHTYpa | BOCIUTAH
Y ONUCHIBATh MPUHIUI €10 pabOTHI. ue,
PacrioznaBate, BOCIpOU3BOANT, HAONIOAATh | ajanTaly
CBOOOHBIE AJIEKTPOMArHUTHbIE KOJICOAHHUS. A
AHanu3upoBaTh NPEBPAIIECHUS SHEPTUU B 00yuaroly
K0J1€0aTeJIbHOM KOHTYpPE IpH erocs K
3JIEKTPOMAarHUTHBIX KOJICOaHUSIX. U3MEHSII0
[IpencraBasaTs B Buae rpadukos HIAMCS
3aBUCHUMOCTD AJIEKTPUUECKOI0 3apsja, CUIbl | YCIOBHUIM
TOKa U HaNpsDKEHUs OT BpEMEHU pU "
CBOOOJIHBIX JIEKTPOMArHUTHBIX KOJIEOAHUSIX. | COL[MAIBH
Ornpenenarts no rpapuky KoseOaHui o
XapaKTEPUCTUKU: aMIUIUTYly, MEPHOJ U MIPUPOIHO
yacToTy. 3anuchiBaTh opmyny TomcoHa. 1 cpensl,
Boruncnsate ¢ nomoipio Gopmynsi TomcoHa dbopmMupoB
MEePHO/I ¥ YaCTOTY CBOOOTHBIX ague
AJIEKTPOMArHUTHBIX KOJIEOaHUH. KYJBTYPBI
Onpenensts Nepuo/i, 4acToTy, aMIUTUTYAY 3J10pPOBbSI
KOJICOaHW B KOHKPETHBIX CHUTYAIUsX. "
OOBACHATH MPUHIIMII MTOJTYYEHUS HMOIIMOHA
MEPEMEHHOTO TOKa, YCTPONCTBO reHepaTtopa | JIBHOTO
MePEMEHHOTO Omarormnou
TOKa. yUu4.
Ha3zbiBaTh 0COOEHHOCTH NTEPEMEHHOTO
ANEKTPUYECKOTO TOKA HA yYacTKe LIETMHU C
pe3uctopom. 3anucbiBaTh 3akoH Oma amst
Lenu nepeMeHHoro Toka. Haxoaute
3HAYEHUS CUJIBI TOKA,
HANPSDKEHUs, aKTUBHOTO COMPOTHUBIICHUS
eI ePEMEHHOT0 TOKa B KOHKPETHBIX
cUTyanusx. Beraucnsate 3HaueHUS
MOIIHOCTH, BBIACTISIOUICICS B IIeTH
MEPEMEHHOTO TOKa, JCWCTBYIOIINE 3HAUCHUS
TOKa U HanpsbkeHus. ONUChIBATh
YCTPOMCTBO, IPUHIIUIT ICHCTBUS U
npuMeHenue Tpanchopmaropa.Haxoaurs B
JaUTepaType U UHTEpHEeTe HH(HOPMAIUIO
MIOJIy4YEHUH, TIEPEAAYE U UCIIOJIb30BAHUN
HEPEMEHHOT0 TOKa, 00 UCTOPUHU
CO3/IaHUSl U MPUMEHEHUH TpaHCcHOpPMaATOpPOB,
Ha3bIBaTh OCHOBHBIX NOTpeOHTEeH
NIEKTPOIHEPIUH. BecTn AUCKYyCCHIO O MOJb3e
U BpeJie DIIEKTPOCTAaHLIUM, ApIyMEHTUPOBATh
CBOIO NIO3UIIMIO, YMETH BBICIYIINBAaTh MHEHHE
JIPYTUX YYaCTHHUKOB.
l'oToBUTH Mpe3eHTalMU 1 COOOIIEHHS 110
M3YYEHHBIM TEMAM.

Mexannyec | MexaHM4eCKHE BOJIHBI. JlaBaTh onpeneneHne NOHATHIA: OcreTnue

KHE [Tonepeunsle U NPOIOJIbHBIE MEXaHNYeCKasl BOJIHA, MONepeyHas CKOe




BOJIHBI.

3 4.

BOJIHBI. DHEPrUs BOJIHBI. 3BYKOBbIE
BOJIHBL.

BOJIHA,IIPOJI0JIbHAS BOJIHA, CKOPOCTh BOJIHBI,
AJIMHA BOJIHBI, 3BYKOBas BOJIHA, TPOMKOCTb
3ByKa, BBICOTA TOHA, TEMOp, OTpAKEHUE,
IPEIOMIIEHUE, MTOTJIOLIEHUE,
UHTEpEepEHIIHSI, MEXaHHUECKUX BOJIH,
KOTCPCHTHBLIC HICTOYHHKH, CTOAYAA BOJIHA,
AKyCTUYECKUN PE30HAHC,
IUIOCKONOJIIpU30BaHHast BojHa. [lepeuncusrsb
CBOIICTBAa MEXaHMYECKUX BOJIH.
Pacnio3naBatb, BOCIIpOU3BOAUTH, HAOIIOATh
MCXaHNUYCCKUEC BOJIHBI, IOICPCHYHBIC BOJIHBI,
IMPOAOJIbHBIC BOJIHBI, OTPAKCHUEC,
IpeoMIIEHUE, TOTJIOLIEHHE,
UHTEp(EPEHIINI0, MEXaHUYECKUX BOJIH.
HaspiBaTh XapakTepUCTUKHN BOJIH: CKOPOCTb,
4acToTa, JUIMHA BOJIHBI, pA3HOCTbH (Pa3.
OHpGI{GJ’IﬂTB B KOHKPCTHBIX CUTyallusAX
CKOPOCTH, YaCTOThI, JJIMHBI BOJIHBI, Pa3HOCTH
¢a3 BOJIH.

Haxonuts B murepaType HMHTEpHETE
uH(pOpPMaLKIO 0 BO3OYKIEHUH, TTepeaaye U
HCIT0JIb30BaHHWH 3BYKOBBIX BOJIH, 00
HCIIOJIb30BAaHUU PE30HAHCA 3BYKOBBIX BOJIH B
MY3BIKC 1 TCXHUKE.

Bectu auckyccuto o nosib3e U Bpeae
BO3/ICIICTBUS Ha Y€JIOBEKA 3BYKOBBIX BOJIH,
apryMEHTHUPOBATh CBOIO MO3UIHIO, YMETh
BBICJIYIIMBATh MHEHUE IPYTUX YYACTHUKOB.
['OTOBUTH NMpe3eHTAIMH U COOOILEHHUS O
M3YYEHHBIM TeMaM

DJieKTpoma
THUTHBIE
BOJIHBI.

4 4.

BHGKTpOMarHI/ITHBIC BOJIHBI, IIOJIC.
BI/IXpeBOG SJICKTPUYECKOC II0JIC.
Z[I/IaHaSOHBI QJICKTPOMAroHuTHBIX
PI3J'Iy‘IeHPII>1 " UX IIPAKTHYECKOE
IIPUMCHCHUC.

JaBaTp onpeiesieHue MOHITHIA:
AJIEKTPOMArHUTHOE T10JI€, BUXPEBOE
AIEKTPUYECKOE T10JIC, DICKTPOMAarHUTHBIE
BOJIHBI, CKOPOCTh BOJIHBI, IJTAHA BOJIHBI, haza
BOJIHBI, OTpPa)KEHHUE, IIPEIIOMIICHHE,
MOTJIONICHHE, UHTephepeHIns, TUdpaKIIus,
MONIEPEYHOCTD, TOJIIPU3ALIHS
3JICKTPOMArHUTHBIX BOJIH,
PaIMOCBS3b,pATUOIOKAITHS.

OOBACHATH B3aUMOCBSI3b ITEPEMEHHBIX
AICKTPUYECKOTO U MarHUTHOTO TIOJICH.
PucoBats cxeMy pacnpocTpaHeHus
3JEKTPOMArHUTHOU BOJIHBL. [lepeuncrars
CBOMCTBA M XapaKTEPUCTUKHU
3JIeKTPOMAarHUTHBIX BOJIH.Pacno3HaBats,
HAOIIOATh 2JIEKTPOMAarHUTHBIE BOJHBIL,
U3IIy4eHHE, IPUEM, OTPAXKEHHUE,
MpeJIOMJIEHUE, TIOTJIONIEHHE,
UHTEpEPEHIINIO,

TUGPAKIIIO U TTOJSIPU3AIHIO
3JEKTPOMArHUTHBIX BOJIH.

BoeI4ncnsaTh B KOHKPETHBIX CUTYaIIUAX
3HAUYEHUS XapaKTEPUCTUK BOJIH: CKOPOCTH,
YaCTOTHI, JJIMHBI BOJIHBI, pa3HOCTH (a3.

BOCIIMTAH
ue,
LIEHHOCTH
HAy4YHOTO
IO3HAHMUS,
9KOJIOIHYE
CKO€E
BOCIIMTAH
ue,
¢dbopmMupoB
aHue
KYJbTYPBI
3JI0POBBSI
nu
HMOILIMOHA
JIBHOTO
Onaromon

yaHst




HccenenoBaTh CBOMCTBA 3IIEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIBIO MOOMIJIBHOTO TenedoHa.
Ha3zpiBaTh 1 ONUCHIBaTH COBPEMEHHBIE
cpeacTsa cBsi3u. Beiaensats pons A. C.
[TomoBa B M3y4eHUH 3IEKTPOMATHUTHBIC
BOJIH U CO3/IaHUHU PATUOCBS3U.

OTHOCHUTBCS C YBOXKEHUEM K YUEHBIMU HX
OTKPBITUSIM,000CHOBBIBATh BaKHOCTD
OTKPBITHUS SJIEKTPOMATHUTHBIX BOJH IS
pa3BUTHUS HAYKH.

Haxonuts B mureparype u HTEpHETE
UH(POPMAIINIO, TIO3BOJISIFOIYI0 OTBETUTH Ha
MIOCTABJIEHHBIE BOIIPOCHI 10 TEME.
PaGotats B mape u rpyrre npu pereHuu

3a7la4 1 BBIITOJITHCHUH MPAKTHYCCKUX SaﬂaHHﬁ.

Bectu nuckyccuro o moJib3e U Bpee
UCITOJIb30BAaHUS YEIOBEKOM
OJICKTPOMArHuTHBIX BOJIH,
apryMEHTHUPOBATH CBOIO IIO3UIUIO, YMETh
BBICITYIMBATb MHCHUC IPYTUX YHYaCTHUKOB.
["'OTOBUTH NMpe3eHTAMH U COOOILEHNUS IO
N3YUCHHBIM TEMaM.

8.0nTHKa - 13 4.

CBeToBEIC
BOJIHEI.
I'eomerpuu
eckas u
BOJIHOBAS
OIITHKA.

11 4.

I'eomeTpuueckas onrTuka.
[IpsimonuHelHOE pacpoCTpaHEeHHE
CBETa B OJJHOPOJIHOM Cpejie.
3aKOHBIOTPAXKEHUS U TIPETIOMIICHUS
ceeta. [lonHOE OTpaxeHue.
OnTrueckue mpuoOOpkI.

BousHoBsie cBolicTBa cBeTa. CKOPOCTH
cBeta. MHrepdepenuus cpera.
KorepenTHocTh

BoJH. Jludpakuus cBera.
[Tongpuzanus ceera. ucnepcus
cBeta. [IpakTuyeckoe mpuMeHeHHE
AJIEKTPOMATrHUTHBIX U3ITYyYCHH.
JlaGopaTopHbie pabOTHI:

1. Onpenenenue nokasaress
MIPEIOMIICHUS CPEJIBI.

2. N3mepenue GhoxycHOTO
paccTosiHus cOOUparoIIei JTUH3BL
3. OnpeneneHue AIMHBI CBETOBOU
BOJIHBI.

Uccnenosanus:

1. UccnenoBanue 3aBUCUMOCTH
yria IpeioMJICHUs OT yIJla MaJeHusl.

2. MccnenoBanue 3aBUCUMOCTH
pacCTOsIHUA OT JIMH3BIL 110
M300pakeHUs OT PACCTOSTHUSOT
JIMH3Bl JI0 NIpeAMeETa.
[IpoBepka runores:

JlaBaTh onipeniesieHue MOHITUI: CBET,
reOMETpPUYECKas ONTHKA, CBETOBOM JIyY,
CKOPOCTBCBETA, OTPAKEHUE CBETA,
IIPEJIOMIICHUE CBETA, ITOJIHOE OTPAKEHUE
CBETa, YTOJIMaACHUs, YroJd OTPaXEHHs, yroJl
IIPEIOMIICHUS, OTHOCUTEJIbHBIN
H0Ka3aTesb PeJOMIICHHS,a0COIIOTHBIN
10Ka3aTesb PEeIOMIICHUS, JIMH3a, (HOKYCHOE
pacCTOSIHUE JIMH3bI, ONITUYECKasi CUJIA JINH3BI,
JMCIIepCUs CBETa, HHTEphEepeHIIHs
cBeTa,qu(pakius cBera, AM(ppakIHOHHAS
pEIIETKa, MOJIIpU3aLUs CBETA, €CTECTBEHHBIN
CBET, TUIOCKOTIOJISIPU30BAaHHBIN CBET.
OnuceiBaTh METO/IBI U3MEPEHHUS
CKOPOCTHCBETA.

[Tepeuncnarb cBONCTBA CBETOBBIX
BOJIH.Pacrio3HaBaTh,BOCIIPOU3BOINTD,
HaOII0/1aTh PacCpOCTPAHEHUE CBETOBBIX
BOJIH, OTPa)KEHHUE,

IIPEJIOMIIEHUE, TIOTJIOLIEHUE, JUCIIEPCHUIO,
UHTEepEepeHIINIO, TUPPAKIUIO U
MOJIAPU3ALMI0 CBETOBBIX BOJIH.
®dopmynupoBars npuHIKN [rolreHca.
3aKOHBI OTPAKEHUS U NIPEIOMIICHUS CBETA,
T'PaHULIBI UX IPUMEHUMOCTH.

Crpouts X0[ Jiyya B IUIOCKOIIApAJUIEIBbHOM
IUTACTUHE, TPEYTOJIbHOM MPU3ME, IOBOPOTHOM
npusMe, 00opauuBarolei npu3me,
TOHKOMJIMH3E.

I'paxxnpanc
KO€ |
JyXOBHO
HPaBCTBEH
HOE
BOCIIMTaH
ue,
[EHHOCTH
HAyYHOTO
MO3HAHWS,
TPYZIOBOE
BOCIIMTaH
ue,
NaTpUOTH
4eCcKoe
BOCIIMTaH
ue,
ACTETHYEC
KOE
BOCIIMTaH
ue,
TPYIOBOE
BOCIIMTaH
ue,
aanTanus
obyuJarorie
rocs K
U3MEHSIIO
HIMCSI




Yron npenomiieHus
MPSMOTIPOTIOPIIMOHAIEH YTy
IHaacHus-.

Ctpouth N300pakeHue MpeMeTa B IIOCKOM
3epKajie, B TOHKOM JIMH3E.

[lepeuncnsaTs BUIBI TUH3, UX OCHOBHBIE
XapaKTEPUCTUKHU - ONTHYECKHUH IIEHTD,
TJIaBHASI ONTHYECKAst OCh, POKYC, ONMTHICCKAS
cuia.

Ornpenenarb B KOHKPETHOW CUTYaIluu
3HAYCHMS YyIJIa MMaJICHUs, YIiia OTPaKeHMUS,
yrija npenoMIIeHHs, OTHOCUTEIBHOTO
MOKa3aTess MPesIOMIICHHsI, ADCOJIFOTHOTO
II0Ka3aTeJsl IPEJIOMIIEHUs], CKOPOCTH CBETA B
cpene, GOKYCHOTO PacCTOSIHUS, ONTHYECKON
CHJIBI JTIUH3HI,

YBEJIUYCHHUS JIMH3BI TIeproia TUPPaKIIHOHHOM
pPEMETKU, MOJI0KEHUN HHTEPPEPEHITMOHHBIX
U paKIMOHHBIX MAKCUMYMOB U
MUHHMYMOB.

3anuceiBaTh POPMYITY TOHKOW JIMH3BL,
pacCYMTHIBATh B KOHKPETHBIX CUTYAITUSIX C €€
MTOMOIIIbIO HEU3BECTHBIC BETMUUHBI.
OOBACHATH MPUHITUTI KOPPEKITUU 3PEHUS C
MTOMOIIIHIO OYKOB.

DKCIEPUMEHTAIBHO ONPECINIATh MOKa3aTeh
MpeoOMIIEHUs Cpelibl, (POKYCHOE pacCTOSIHHUE
COOMpAIOIIEH M pacCEUBAIOIICH JIMH3, ITTUHY
CBETOBOM BOJIHBI C TOMOILBIO
Tu(HPaKIIMOHHON PEIIETKH.

HccenenoBaTh 3aBUCUMOCTB YIUIa
MIPEJIOMJIEHUS OT YIJIa MMaJIeHUsl, 3aBUCUMOCTh
PacCTOSIHUSI OT JIMH3BI 10 U300payKEHUs OT
PacCTOSIHUSA OTJIMH3BI JI0 PEIMETA.
[IpoBepsATh TUNOTE3BI: YTOA MPETOMIICHHS
IPSMOIIPONIOPIMOHANIEH YIUIY NAJCHUS U
KOHCTPYMPOBATh MO/IENIN TEJIECKOIa U/Un
MHUKpPOCKOTIA.

PaGotate B mape u rpyIie npu BBIIOJHEHUH
MPaKTUYECKUX 3aJaHUM, BBIIBUKEHUN
TUnoTe3, pa3paboTke METOA0B MIPOBEPKU
runotes., Haxoauts B auteparype u
HNutepuere nundopmaruro o onorpadusx M.
HeroTona, X. I'rotirenca, T. FOHra, @.
O®penensi, 00UX HAYYHBIX

paboTax, 0 3HaUEHUU UX PabOT ISt
COBPEMEHHOU HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAYEHUU
HAy4YHBIX OTKPBITHI U paboT mo ontuke M.
Hrrorona, X. I'toiirenca, T. FOnra, O.
Openens.

Bocnpunnmars, aHanu3upoBath,
nepepabaThiBaTh U MPEABSIBIATH
UH(OPMAIIHIO B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJauyaMH.

Bri1ensTh OCHOBHBIE MOTOXKEHUS
KOPIIYCKYJIIPHON U BOJIHOBOM TEOpPUH CBETA.

YCHOBHUSM
H
COIIHaIbH
onu
MIPUPOIHO
W cpenpl.




Y4dacTBOBaTh B 00CYKJICHHH 3THX TEOPUH U
COBPEMEHHBIX B3IUIAJI0B HA IIPUPOJLY CBETA.
l'oToBUTH Mpe3eHTalNU U COOOIICHHS IO
U3Y4YCHHBIM TEMaM.

N3nyyenune
U CIEKTPbI
24,

Bunpl uznydyennii. UcrouHuku
ceera. CnekTpbl.CrieKTpalibHbIN
aHaJu3.

TermoBoe n3ny4yeHue.

[kaa 31eKTpOMarHU THHIXBOJTH.
HaGnrogenue cnektpos.

JlaBatb onpeznesieHue MOHATUMN: TEIJIOBOE
U3IIy4eHHE,
3JIEKTPOJIIOMUHECLEHIUS, KaTO JOJIIOMUHECLIE
HIUU, XEMUITIOMUHECLICHIINS,
¢dotonromuHectieHuus. [lepeuncnsats BUIbI
crekTpoB. PacniozHaBate, HaOIOAATH
CIUIOIIHOM CIEKTP, JIMHEWYATBhIN CIEKTD,
II0JIOCATBIN CIEKTP, CIEKTP U3IYy4EHUS U
noryomenus. [lepeuncnsaTeBuabI
AJIEKTPOMArHUTHBIX U3ITyYeHUH, UX
VCTOYHHMKH, CBOMCTBA, IPUMEHEHUE.
Hcnonp3oBare mikamy 3J1€KTPOMarHUTHBIX
BOJIH.CpaBHUBAThH CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HBIX
JMana3oHoB

9.0cHOBBI cIeNNAILHON TEOPUH OTHOCHTEILHOCTH - 3 4.

OCHOBBI
CIIEIUAJIEHO
H

TEOpUHU
OTHOCHUTEIb

HOCTH
(CTO)3u.

[Toctynatet CTO: HHBapMaHTHOCTH
MO/TyJIsl CKOPOCTH CBETaB BaKyyMe,
MPUHITATT OTHOCUTEITLHOCTH
OUHIITEHHA.

CBs13b MacChl U SHEPTUUCBOOOHOM
YaCTHUIIbl. DHEPTUSI TIOKOS.

JlaBatpb omnpeeneHne MOHATHNA: COOBITHE,
MOCTYJIaT, COOCTBEHHAs! MHEPIIMATbHAS
cucTema oTcuéra, COOCTBEHHOE BpeMsl,
coOcTBeHHas JUIMHA Tella, Macca MOKosl,
WHBApUAHT, SHEPrus Nokos. PopMynupoBaTh
noctynarel CTO. @opMyIHpOBaTHBBIBOIbI
u3 noctynaroB CTO.

®opmynupoBaTh nocTynareiCTO.
@opMynHpoOBaTh BBIBOJIBI U3 IIOCTYJIATOB
CTO. AnanuzupoBatb GopMyy
PEISITUBUCTCKOTO 3aKOHA CIOKEHUS
CKOpOCTEM. 3annChIBaTh BBIPAXKEHHUE JJIS
SHEPTUH MOKOS YaCTULIbI

W3naraTe cyTh NpUHLIAIA COOTBETCTBUA.
Haxonuts B nureparype u Untepuere
uHpopmMmaruio o Teopuu ddupa, 0o
SKCIIEPUMEHTAX, KOTOPbIE IIPUBEIH K
co31aunioCTO, 00 OTHOCUTENBHOCTH
pPacCTOSIHUS U IPOMEKYTKOB BPEMEHH, O
ouorpaduu A. DUHIITEHHA.

BrickazbiBath cBo€ MHeHHE 0 3HaueHun CTO
JUTSl COBPEMEHHOW HayKHU.

['OTOBUTH MpE3eHTAIMH U COOOIIEHHUS IO
M3YYEHHBIM TEMaM.

LIEHHOCTHU
Hay4HOTO
[TO3HAHMUSL.

10.KBanToBas ¢usuka - 17 4.

CBeTOBBIE
KBAaHTEIL.
54,

T'mnore3a Ilnanka o KBaHTax.
®otorddext. DoToH.
VYpaBHenue A. DUHTIITEHHA 1S
¢dorordpdexra. Kopmyckynspro-
BOJIHOBOM, nyann3M. JlaBieHue

JlaBaTp onpenienieHue MOHATHIA:
dboTorddeKT,KBaHT, TOK
HACBIIICHUS,3aIEP)KUBAIOLIEE HANPSHKEHUE,
paboTa BBIXOJa, KpacHas
rpanunadoTorpdexra.

ITatpuotn
YECKOE
BOCIIUTaH
ue,
LIEHHOCTHU




csera. OnblTel [1. H. JIeOenea u
C. W. Basunosa. CooTtHOLIEHUE
HeomnpenenéuHocreit ['eiizendepra.

PacmosnaBars, HaOIIOAATE SIBJIICHUE
dotorddexra.

OmnuceiBath ONbITEICTOJIETOBA.
®opmynuposars runoresy Ilimanka o
KBaHTaX, 3aKOHBI

dotorddexrra. AHAM3UPOBATH 3aKOHBI
dororddexra.

3anuchIBaTh M COCTABJIATH B KOHKPETHBIX
CUTYyalUsIX YpaBHEHHE DUHIITEHHA JUIs
doTorddeKrTa U HaXOAUTh C €ro TOMOIIBIO
HEU3BECTHHIC BEIMIHMHBI.

BBIYuCIATh B KOHKPETHBIX CUTYAIIUSX
3HAYCHUSIMAKCUMAJIbHON KMHETHYECKOM
SHEPTUH (POTOAIEKTPOHOB, CKOPOCTU
($OTORIIEKTPOHOB, PabOTHI BBIX0O/1A,
3aMMUPAIONIETO HAMPSKEHUS, YACTOTHI U
JUTHHBI BOJIHBI, COOTBETCTBYIONTUX
KpacHO# Tpanuiie potodrddexra.
[TpuBOIUTE IPUMEPHI KCIIOTH30BAHUS
doTorddexra.

OOBSCHATH CYTh KOPITYCKYJISIPHO-BOJTHOBOTO
Tyanu3ma.

OnuceiBath onbITH JIeOeneBa 1mo u3sMepeHuno
JTABJICHHS CBETA W OIBITHIBaBHIIOBa 110
OTITHKE.

DopMyIUpOBaTh COOTHOILIEHUE
Heomnpeaenénnoctel I 'elizendepra u
00BSACHATH €ro cyTh. HaxonuTe B nuteparype
¥ UHTEpHETE NHHOPMAIHIO O
paboraxCroneroBa, JleGenera,BaBumiosa.
Bb1aensite posib poCCUMCKUX YUEHBIX B
UCCJIeJOBaHUH CBOMCTB cBeTa. [IpuBoauTh
pUMepbl OMOJIOTUYECKOTO U XUMHUYECKOTO
JercTBUA cBeTa. [['0TOBUTH Mpe3eHTaui u
COOOIIIEHUS MO U3YYEHHBIM TEMaM.

AToMHas
¢duzuka
3y,

Omnbiter Peszepdopna. [Tnanerapnas
MOJEINb CTPOCHUSI aTOMA.
OO0bscHeHne TMHEHYaTOro

CIIEKTpPa BOJIOPO/ia HA OCHOBE
KBaHTOBBIX MOCTYNaTOB bopa.
JlaGopaTtopHnas padora:
1.HabnroieHue CruiomHoro u
JTUHENYaToro CreKTPOB.

2. WccnenoBaHue criekTpa-BoIopoaa

JlaBaTh onpeiesieHue MOHITUI: aTOMHOE
S7Ipo,

SHEPIreTUYECKUIl YPOBEHb, SHEPTUs
HOHU3AINH.

OnuceiBath onbIThl Pesepdopra.
OnuceiBaTh U CpaBHUBATH MOJIEIN aTOMa
Tomcona u Pesepdopna.

PaccmarpuBath, uccieioBaTh U OMUCHIBaTh
JMHENYaThIe CIIEKTPBI,

@opMynHpOBATh KBAHTOBBIE TIOCTYJIATHI
Bopa. OObscHATH MTUHEHYATBIE CIIEKTPHI
aToMa BOJOPO/ia HA OCHOBE KBAHTOBBIX
noctyinaTtoB bopa.

PaccunthiBaTh B KOHKPETHOM CUTyalluu
4acTOTY U IJIMHY BOJIHBI MCITyCKaeMOTO
dboToHampH Mepexo/ie aToMa U3 OJTHOTO
CTallMOHAPHOTO COCTOSIHUS B JPYroe,
SHEPrHI0 noHu3auunaromMa. Haxonute B
JUTEepaType U UHTEPHETE CBEJCHHS O (aKTax,

HAy4YHOTO
IO3HAHMUS,
TPYZAOBOE
BOCIIMTaH
ue,
HKOJIOTHUYE
CKOE
BOCIIMTaH
ue,
¢dbopmMupoB
aHue
KYJIbTYPBI
3JI0POBBSI
n
HMOIMOHA
JIBHOT'O
OsaromnoJtry
qusl.




IOATBEPIKIAIOLIUX CII0KHOECTPOCHUE aTOMa,
0 paboTax yu€HbIX 110 CO3AHUIO MOJIEIIN
CTPOEHMS aTOMAO0 IIPUMEHEHUNIIA3EPOB B
HayKe, MEJUIIMHE, IPOMBIIIJIEHHOCTH, OBITY.
BbiiensaTe poib pOCCUMCKUX YYEHBIX B
CO3JAHHMH U UCIIOIb30BaHUU JIA3E€POB.
I'oToBHTE Mpe3eHTaU B COOOIICHHS IO
W3YYEHHBIM TEMaM

dusnka
aTOMHOTO
spa

7 4.

CocrtaB 1 cTpO€HHE aTOMHOTOS1/1pa.
Wzotomnel. SAnepubie cuibl. Jledext
Macchl U SHEPTUs CBS3HU fApa.
PagnoakTuBHOCTB.
BuapipainoakTUBHBIX OpeBpaIieHUN
aTOMHBIX SJIEp.

3aKOH paJiMOaKTUBHOTO pacmaja.
MeTto1pIHa0I0AEHNS U PETUCTPALIUN
AJIEMEHTAPHbBIX YACTHII.

SnepHbie peakunu, peakinu
JieJIeHns M cuHTe3a. llenHas
peakuus AeneHus siep.
TepmosinepHbIil CUHTES.
[IpuMeHeHue siepHOM SHEpruu.
JlabopaTtopHnast padoTa:
Ornpenenenre UMIyNbCca UIHEPTUN
YaCTULbI NPU JBUKECHUUB
MarHuTHOM ToJie (TIo

dhoTorpadusim)

JlaBatb omnpenesieHns MOHATHI: MaccoOBOE
YHCII0,HYKJIOHBL, IAEPHBIE CUJIbI, 1e(EKT
Macc, DHEPrus CBS3U, YACIbHAs SHEPrus
CBSI3U aTOMHBIX si7ep. PannoakTuBHOCTH
MIEPHOJ ITOJTypacnana, UCKYCCTBEHHAs
PaauOaKTUBHOCTD, A/IEPHBIE PEAKIIUH,
SHEPTreTHYECKUI BBIXOJ SACPHON PEAKIUH,
HeTHas siiepHas peakuusi, KodpuimeHt
Pa3MHOKEHHUS HEUTPOHOB, KPUTHYECKAS
Macca, peakToOPsI - pa3MHOKHTEIN,
TepMosiaepHas peakuus. CpaBHUBaTh
CBOMCTBA MPOTOHA U HEUTpPOHA. ONHCHIBATH
IIPOTOHHO-HEUTPOHHYIO MOJAEIbSIPA.
Ornpenenars cocTaB siep pa3aIndHbIX
3JIEMEHTOB C TIOMOIIIBIO TaOJIULIBI
MenneneeBa. M300paxxath 1 YUTaTh CXEMBI
aTOMOB.

CpaBHUBATB CHITy JIIEKTPAYECKOTO
OTTAJIKMBAHUSA IPOTOHOB U CUITY CBSA3HU
HYKJIOHOB BSiZIp€.

Beruucnate neext mace, 3HEpruro CBsI3U U
YIEIbHYIO SHEPTHUIO CBA3U KOHKPETHBIX
aTOMHBIX A1ep. AHAIN3UPOBATH CBA3b
YIEIbHOM SHEPTUU CBSI3U C YCTOMUUBOCTBIO
a1ep.

IlepeuncnaTs BUABI paJMOAaKTUBHOIO pacnaja
aTOMHBIX a1ep. CpaBHUBATh CBOICTBA anbda-
, 0eTa- ¥ raMMa-u3JIy4eHui.

3anuceIBaTh, OOBSACHATH 3aKOH
pazvoaKTUBHOIO Paclaza, yKa3bplBaTh
TPAaHULBI €r0 NPUMEHUMOCTH. OIpenensTs B
KOHKPETHBIX CUTyallUsAX YHACIIO
HepacHaBlIuXcs A1Ep, YUCIIO0

pacnaBILKXC sIAEp, MEPUOJ MOIypacnaja.
3anuchIBaTh SAECPHBIE PEAKIUH.
OnpenensaTbIpoayKThI IEPHBIX PEAKIUH.
PaccuntbiBaTh SHEPrUYECKU BBIXO
AJIEPHBIX PEAKLIHI.

OnuceiBaTh MEXaHU3MBI JENIEHUS SOEp U
LENHOU AepHOM peakunu. CpaBHUBATh
SIIEPHBIE U TEPMOSIIEPHBIE PEAKLIUU
y4acTBOBATh B 0OCYKJICHUN IPEUMYIIECTB U
HEJIOCTATKOB SIACPHON DHEPIreTUKHU
Haxonuts B uTeparype U MUHTEpHETE
CBe/IEHUS 00 OTKPBITUH POTOHA,
HEHUTPOHA,paJMOAKTUBHOCTH, O IOIYYCHUHN U




UCTIOJIb30BAHUH PAIMOAKTUBHBIX H30TOTIOB
HOBBIX XUMUYECKUX HJIEMEHTOB.

BriiensaTe posib pOCCUMCKUX YYEHBIX B
UCCIIEIOBAHHSX aTOMHOTO $1/Ipa, OTKPBITHH
CIIOHTAHHOTO JICJICHUS sI/Iep ypaHa, Pa3BUTUH
STICPHOM SHEPreTUKH, CO3J[AHUN HOBBIX
n30TonoB B DAAA (OObeqMHEHHBIN
UHCTHUTYT SIIEPHBIX

uccnenoBanuii B . Jlyone).

l'oToBUTH Mpe3eHTaNU B COOOIICHHS IO
U3YYCHHBIM TEMaM.

OnemeHTap | DNEeMEHTapHbIEC YACTULIBL. JlaBaTh ornpeneneHue MOHATHIM:
HBIE dyH/1aMEeHTaJIbHbBIE AHHUT WIS,
YaCTUIIBI B3aUMOJICUCTBHS. Y CKOPUTEIHN [lepeunciisiTh OCHOBHBIE CBOMCTBA
2 4. AJIEMEHTapHbBIX YaCTHUIL 3JIEMEHTaPHBIX YaCTHII.
Brienste rpynmnbdaeMeHTapHbIX YacTHII.
[lepeuncnsaTh 3aKOHBI COXpPaHEHUs, KOTOPbIE
BBITIOJTHSIOTCS TIPU TIPEBPAILICHUSIX YaCTHII.
OnuceIBaTh MPOIECCHl AHHUTUIISIIAN YaCTHI]
"
AQHTUYACTHUI] ¥ POKJICHUS IIEKTPOH-
MO3UTPOHHBIX Tap.
HazwiBaTh 1 cCpaBHUBATH BHUJIBI
(byH1aMeHTaIbHBIX B3aUMOJICHCTBHIA.
OnuceIBaTh pojib YCKOPUTENIEH B U3YYCHUHN
3JIEMEHTAPHBIX YACTHII.
HaxonuTe B IuTepaType U UHTEPHETE
CBeZIeHHs 00 UCTOPUU OTKPBITHS,
3JIEMEHTAaPHBIXYACTHUIL, O TPEX ATanax B
pa3BUTHH (PU3UKHU dIIEMEHTAPHBIX YaCTHUILL.
OnuceiBaTh COBPEMEHHYIO(PU3NYECKYIO
KapTUHY MUDA.
['OTOBUTH NMpE3eHTAIMH U COOOILIEHHUS IO
W3YYEHHBIM TEMaM
11.CTpoeHue BceleHHO¥ - S 4.
Conneynas | ConHeuHasi cUCTEMA: IUIAHETHI U JaBatp onpeaeneHre MOHATUI: MTapcek, Ocrernyec
cucrTema. Majiple Teina, cucteMa 3emuis-JlyHa. aCTPOHOMHUYECKAS €IUHMIIA, IEPUTEITHI, KOE
Crpoenue u | Crpoenue u 3Bosironus CosHia u adenuii, COTHEYHOE 3aTMEHHUE' TYHHOE BOCIIUTAH
sBomonus | 3B€31. Knaccudukanusazses. 3aTMEHUE, TUIAHEThl 36MHOW I'PYIIIIbL, ue,
Bcenennoii | 3BE3/1b1 1 ICTOUHUKUUX SHEPTHH. IJIaHEThI-TUTaHTbI, aCTEPOU, METEOP, LEHHOCTHU
S5u. lNanaktuka. CoBpeMeHHbIE MeTeopuT, (hotocdepa, CBETUMOCTb, Hay4YyHOTO
IIPEJICTABJICHUS O CTPOEHUH U npoTy0OepaHel, MmyJbcap,IpoTo3Be3/a, MO3HAHUS,
3BOJIOLMH BeeneHHoM. CBEpXHOBAasl 3Be3/1a,laJlaKTHKa, KBasap, AKOJIOTHYE
Jlaboparopnas paboTa: KpacHO€ cMelleHne, Teopus boipmioro CKOe
Omnpenenenue nepuojia oopaiieHust | B3pbIBa, BO3pacT BeeneHHOI. BOCIIUTAH
JIBOMHBIX 3BE3] (110 TEUaTHBIM Hab6monate JIyHy v T1aHeThl B TETIECKOIL. ue,
MaTepuasnam). Briensate 0COOEHHOCTH CHCTEMBI3eMIIS - ajanTamus
Habmonenus: Jlyna.Pacno3HaBaTb, MOJEINPOBATS, oOyuarorie
Beuepnue nabmoneHus 3BE31, HAOII0aTh JIYHHBIE M COJTHEUHBIC 3aTMEHHUA. | TOCS K
JIyHBI U TIJIAHET B TEJIECKON WIIH OOBACHATH NMPWIKUBHI U OTJIUBBI. ONHUCHIBATh | U3MEHSIO
OUHOKITb. ctpoenue CoJIHEYHON CUCTEMBI. LIUMCSI
Hccnenosanue: [lepeuncisTh MIaHETHl U BUJBI MAJIBIX TEJ. YCIIOBUSIM







Wccnenopanue ABWKeHus ABOiiHbX | Onucsisats crpoenneConnua. Habmonats M

3B€37 (MO MeYaTHLIM conneunsie natHa CodmonarbnpaBunia COLIMAJIbH
martepuaiam) Be30nacHOCTH NpH HaOMOAEHUH : ol u
: Coanua MPUPOHO
¢ [lepeuncnsTs THNHYHbIE IPYNIbI 3BE3], 1 cpenpl.

OCHOBHBIE QH3HYECKHE XapaKTEPUCTHKU
3se3n OnmchIBaTh 3BOMOLHIO3BE3N OT
posaesnsano cmepTu. HasbiBaTh CaMble pKUE
383181 M co3se3aus. LlepeuncisiTe BUIBI
ranaxTHK, ONMHCBIBATh COCTAaB HCTPOCHHE
ranaxTHK. BeiaensTe MJIEUHbIH AyTh Cpenu
apyrux ranaktuk. OnpenensiTb MeCTO
Coaneunoii cucreMsbl B [ anakTuke.
OuennBaTh NOPSAI0K PACCTOSHUMI 110
KOCMH4YECKHX O0OBEKTOB.
OnuceiBaTh CYyTh KPACHOTO CMEIIEHHSI U €ro
HCMOJb30BAHHUE ITPU H3y4YC€CHUHU TaJIJaKTHK.
[puBOANTEL KPATKOE U3JI0XKEHHE TEOPUH
boabworo B3pbiBa U TEOPUU
. pacLIMpsAIOLIEcs BceneHHOI.
' PaboTaTh B mape ¥ rpyrne npu BbINOJHEHUH
MPaKTHYECKHUX 3a/1aHUi.
Hcnonb3oBats WHTEpHET AJ1s MIOMCKA
| n300paKeHUiT KOCMUYECKHX OOBEKTOB 1
uHbOpMALIMHK 06 UXOCOOEHHOCTSX.
V4acTBOBaThH B 00CYKIEHUH U3BECTHBIX
KOCMHYECKHX MCCIIEOBaHHil. BbiiensTs
COBETCKHE M POCCUICKUE TOCTHIKEHUS B
00JaCTUKOCMOHABTHKHU M UCCIIEI0BAHUS
kocmoca. OTHOCUTBCS C YBAKEHUEM K
POCCHUICKUM Y4€HbIM U KOCMOHABTaM.
HaxomuTh B TUTEPATYPe U NHTEPHETE
CBEIEHMsI Ha 3aJJaHHYIO TEMY.
['OTOBUTH MPE3EHTALMN U COOOLIEeHHs 11O
M3Y4EHHBIM TEMaM

12.MlosTOpenue + Pezeps S u.

CornacoBaHo: 2 ' CornacoBaHo: .

[TpoTOKOJI 3ace1aHusT IIKOJILHOTO _ 3am.upekTopa o YBP
METOAMYECKOTO 00bEIMHEHUS ; il e
yuurtenen (pU3nKo-MaTeMaTUUECKOro HUuKia ;% A.B. Knunosuukas
oT «3 0y aBrycra 2002" roga Ne 7 «3 7» aBrycra 2057 7 roja.
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