Ipunoxenne 11
IMPOI'PAMMA 110 ®U3UKE
10 - 11 KJIACCBI

IHosicHuTeALHAA 3aNINCKA

[Tporpamma o ¢usuke mis 10 — 11-p1x KJ1accoB cocTaBieHa COTJIACHO TPEeOOBAHUSIM
denepaabHOrO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeJHEro oomero
oOpa3oBanus (yrB. mpuKazom MuHucTtepcTBa oOpasoBanus u Hayku P® ot 17 mas 2012
r. N 413), Ha ocHOBe IpOrpaMMbl CpeHero oo1ero oopazoBanus 1Mo GU3NKE K KOMIUIEKTY
yueOHukoB «®usuka 10-11» aBtopos I'.4l. Mskumesa, b.b. byxosuesa, H.H. Corckoro —
0a30BbIif U TpoQIIbHBIN YpoBHU. ABTOpbI nporpammel: B.C. Jlanromkun, O.B. Kopurynosa
| Amrtoper: IL.I'. Caenko, B.C. JlantomenkoB, O.B. Kopmynosa, H.B. Illaponosa, E.II.
Jlepuran, O.®. Kabapaun, B.A. Opios // TIporpamMmbl 00111€00pa30BaTeIbHBIX YUPEIKICHU.
®wusuka. 10-11 xmaccer — M.: IIpocsemenue, 2017.

N3ydyenne pusznku Ha 0a30BOM YpPOBHE HAIPaBJICHO HA JOCTHUKEHHE CIIECTYIOLIUX
HeJie:

. Gopmuposanue 3Hanuti o (HyHIAMEHTAIbHBIX (U3MYECKMX 3aKOHAX U
NPUHIIMIAX, JISKAIIMX B OCHOBE COBpPEMEHHOW (DHM3MYECKOW KapTUHBI MHpa; Haumbosee
BA)KHBIX OTKPBITUSX B 00J1IacTH (DU3UKH, OKa3aBILKX OINPEIEIIAIONIECE BIHUSIHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTUHU; METOJIaX HAYYHOTO [TO3HAHUS ITPUPO/IbI;

. passumue TO3HABATEIbHBIX WHTEPECOB, HHTEIIEKTYaJbHBIX M TBOPUYECKHX
criocoOHOCTeH B mpoliecce NpUOoOpeTeHUs 3HAaHUI 1 yMEHUI 1o (pU3UKe C MCITIOJIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB MH(GOPMAIMU U COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOIOTH;

. oenadenue yMeHusMy TPOBOJUTH HAONIONEHUS, IJIAHUPOBATH M BBINOJHATH
SKCIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH, NMPUMEHSTh IOJTYyYEHHBIE 3HAHUS
no ¢usuke A OoOBSICHEHUS Pa3HOOOpPa3HbIX (PU3MYECKUX SBJIEHUH U CBOWCTB BEUIECTB;
MPAKTUYECKOTO WCIOJIb30BAHUSI (PM3NYECKUX 3HAHMI, OIICHUBATh
JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpPMALINH;

. socnumanue YOSKJJCHHOCTA B BO3MOXXHOCTU MO3HAHUS 3aKOHOB IIPUPOJIBI;
MCIIOJIb30BaHUS JTOCTHKEHUM (pU3MKHU Ha OJaro pa3BUTHs Y€IOBEUECKON IIMBUIN3ALINN;
HEOOXOJMMOCTH COTPYAHMYECTBA B TIPOIECCE COBMECTHOTO BBINOJHEHHUS —3a7ad,
YB@)XHUTEJIbHOIO OTHOILIEHUS K MHEHHI0 ONIOHEHTa TMpu OOCYXKJIEeHUU Mpoliaem
€CTECTBEHHOHAYYHOI'O  COJAEpKaHMUsS; TOTOBHOCTH K  MOPAJIBHO-3TUYECKOM  OLIEHKE
UCIIOJIb30BAHMSI HAYYHBIX JIOCTM)KEHHMH, UYYBCTBAa OTBETCTBEHHOCTH 3a 3alUTy
OKpY)KaroIIeH Cpe/ibl; NCTIOIb30BAHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH JJIs1 PEIICHUS
NPAKTUYECKUX 3a/1a4 TIOBCEIHEBHOM KU3HU, 00ecrieyeHus1 6€30MacHOCTH COOCTBEHHOM
YKU3HU, PALIMOHAIBHOTO MPUPOIOIOIB30BAHUS U OXPaHbl OKPYKAIOLIEH CPEbl.

[Ipu peann3zannu JaHHON IPOrPaMMBbl BBITIOJHSIOTCS CIEAYIOLINE 3A0auu’

J pa3BUBaTh MbIIJIEHUE oOyyaromuxcs, QopMuUpoBaTh y HHUX yMEHHUE
CaMOCTOSTEILHO MPUOOPETATh U MPUMEHATh 3HAHMSI, HAOMIOAAaTh U OOBACHATH (U3UYECKHE
SIBJICHUS;

J MOMOYb IIKOJIbHUKAM OBJIAJIETh 3HAHUSMU 00 JKCIEPUMEHTAIBHBIX (DaKTax,
MOHATHUSAX, 3aKOHAX, TEOPHUIX, METOAaX (PU3UUYECKON HAYKH; O COBPEMEHHOM HAyYHO! KapTHHE
MHUpa; O MIMPOKUX BO3MOXXHOCTSX MPUMEHEHHs] (PU3NYECKUX 3aKOHOB B TEXHHUKE U
TEXHOJIOTUU;

J CIOCOOCTBOBaTh  YCBOGHUIO WMJEU E€IUHCTBA CTPOEHUS Marepuu |
HEHNCUYEPHAEMOCTH TPOLECCa €€ MO3HAHUsS, MOHMMAHHUIO POJIM NPAKTUKU B MO3HAHUU
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(bU3UYECKUX SBJICHUN U 3aKOHOB;

o dbopmupoBaTh Y 00yJarOIIMXCS TO3HABATEIHHBIA HHTEPEC K (DU3UKE U TEXHHKE,
pa3BUBaTh TBOPUYECKUE CITIOCOOHOCTH, OCO3HAHHBIE MOTHUBBI YUECHHUS,;
MOITOTOBUTH YYEHUKOB K ITPOJIOJKEHUIO 00pa30BaHUs U COZHATEILHOMY BBIOOPY IIpodeccu.

[IkosbHBIM y4eOHBIM IUIAHOM Ha M3y4eHHE (PU3UKU B CpeIHEll IIKoje Ha 0a30BOM
ypoBHe oTBoauTcs 167 yacoB u3 pacyera 2 yuaeOHbIX yaca B Henenmo B 10 kiacce ( 68 wacos
3aronx) u 3 yaca B Heaenmo B 11 kiacce (99 yacos 3a rop).

Bechb kypc ¢pusuku pacmpeeseH 1o kiaccam ciaeayromnum oopazom:
B 10 kiacce nzydarorcsi: u3MKa U METOJbl HAYYHOTO TO3HAHUS, MEXaHUKA, MOJICKYIIpHAs
bu3uKa, dIEeKTpoAMHAMUKA (HAYaso);
B 11 xiacce W3ydarOTCs: DJIEKTPOJWHAMHKA (OKOHYAHHE), ONTHKA, KBaHTOBas (pu3mka u
AJIEMEHTHI aCTPO(PU3UKHU, METO/Ibl HAYYHOTO MO3HAHUSI.
[Ipn npenofaBaHuy UCIIONB3YKOTCA:
1. KnaccHo-ypouHas cuctema.
2. JlabopaTopHbIe M TPAKTUIECKHE 3aHATHSI.
3. YpOoKu pelieHus SKCIepUMEeHTaIbHBIX 3a/1a4.

ILnanupyemsble pe3yabTaThl OCBOCHUsA Kypca «Pu3nka»
HAa YPOBHE CpeHero o0mero 00pa3oBaHus
JIMYHOCTHBIMM Ppe3yJIbTaTAMH OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHONW MHpPOrpamMMbl

cpenHero obiiero oOpa3zoBaHus 1Mo yueOHOMY MpeaMeTy (Kypcy GU3uku) sBISIOTCS:

- YyBCTBO I'OPJIOCTH U YBAXKEHUS K UCTOPUH U TOCTH)KEHUSM OT€UECTBEHHON (PU3UUECKOMN
HayK{; (U3NYECKH I'PaMOTHOE IIOBEJIEHHE B MPOPECCHOHAIbHON AEATEIbHOCTH U OBITY MpHU
oOpaitieHuu ¢ npubopaMu U yCTpOilCTBaMu;

- TOTOBHOCTb K IPOJIOJKEHUIO 00pa30BaHUs U MOBBIIIEHUS KBaJU(UKALUU B W30paHHOU
Mpo(heCCHOHANBHON JIEATENBHOCTH W OOBEKTHBHOE OCO3HAHWE PO  (U3WIECKUX
KOMIETEHIIUMN B 3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHON (M3MUYECKOW HAYKH U (DU3HMUECKUX
TEXHOJIOTUN JUIS TOBBIIIEHUS COOCTBEHHOTO WHTEIUICKTYAIbHOTO Pa3BUTHS B BbIOpaHHOMN
npo¢ecCHOHANBHOMN IS TeIbHOCTH;

- YMEHHE CaMOCTOATEIbHO JIOOBIBATh HOBBIE /IS ce0sl pU3nUecKue 3HAHUs, UCTIONb3Ys IS
3TOr0 AOCTYIHbIE HCTOYHUKU UHPOPMALIHK;

- YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHHS B KOMAaHJE MO PEIICHUIO
00muMX 3a1a4;

- YMEHHE YIpaBJIsATh CBOECH IMO3HABATENBHON MEATEIHHOCTHIO, MPOBOAUTH CaMOOLECHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHSI.

MeTanpeqMeTHbIMH  pe3yJbTATAMH  OCBOCHHS  OCHOBHOW  0Opa3oBaTeibHOIl
IpOrpaMMbl CpelHero oouiero obpazoBaHus MO ydyeOHOMY mnpeamery (Kypcy (U3UKH)
SIBIISTFOTCS:

- WCTIOJIb30BAHWE PA3IUYHBIX BHUAOB TI03HABATEIBHON JIEATEIBHOCTH ISl PEIICHUs
¢u3nyeckux 3amay, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMs (HAOIIOACHWS, ONMCAHMUS,



U3MEpPEHUs, OKCIIEPUMEHTa) JUIsl HM3YYCHUS  Pa3UYHBIX CTOPOH  OKPYXKAroIICH
JICCTBUTEIILHOCTH,

- UCTIOJb30BAHUE OCHOBHBIX HMHTEIUICKTYaJbHBIX OIEpalyii: TOCTAHOBKH 3aJ1ayM,
dbopMyIUpOBaHUS TUTIOTE3, AHAIM3A U CUHTE3a, CPAaBHEHHUSI, 00OOIICHUS, CUCTEMATH3aIINH,
BBISIBJICHUS] TPUYMHHO-CIICJICTBEHHBIX CBS3€H, MOMCKA aHATIOTOB, ()OPMYJIUPOBAHUS BHIBOJIOB
JUTS U3YUEHUS PA3IMUHBIX CTOPOH (PU3UYECKUX 0OBEKTOB, SIBJICHH U ITPOILIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIMMOCTh CTAJIKMBATHCS B TIpodeccuoHabHOM chepe;

- YMEHHE TeHEPHPOBATh UJICH U OTIPENIEISITh CPECTBA, HEOOXOAUMBIC ISl MX PealIN3alliu;

- YMEHHE UCIOJIb30BaTh PA3JIMYHBIC HWCTOYHUKH JUISL  MOJIydeHUs  (HU3HUYECCKOU
uH(pOpMAIIMH, OIICHUBATH €€ JIOCTOBEPHOCTH;

- YMEHHE aHATM3UPOBATH U MIPEICTABIIATh HHPOPMAITUIO B PA3IMYHBIX BU/IAX;

- YMEHHE NYOJIMYHO TMPEACTaBISATh pPE3yIbTaThl COOCTBEHHOTO WCCIICOBAHUS, BECTH
JMCKYCCHH, JOCTYITHO W TapMOHHYHO COYETasl CoJepkaHue W (HOpPMBI TMPEACTABISIEMON
uH(pOpMAIIHH.

IIpeaMeTHbIe Ppe3yJIbTATBHI OCBOCHHS OCHOBHOW 00pa3oBaTeNbHONW MPOTPaMMBI
cpemHero oOrmiero oOpa3oBaHus 1Mo yaeOHOMY TIpeaMeTy (Kypcy hu3ukn):

BbinyCcKHUK HAYYUTCH:

e  cobOmogarh mpaBuia 0€30MaCHOCTH M OXpaHbl TPyAa MpH paboTe ¢ y4yeOHBIM U
1a60paTOpHBIM 000PYIOBAHHUEM;

®  TOHUMATh CMBICI OCHOBHBIX (PM3HUECKUX TEPMUHOB: (PUZUUECKOE TEJ0,(PU3NIECKOE
sBJIeHHE, (pU3MUecKas BEIMUYUHA, EAUHHUIIBI U3MEPEHHUS;

®  pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (HU3HUECKHX
METOJIOB;  AHAJIM3MPOBATh  OTHACIBHBIC  OTambl  MPOBEICHUS  HMCCICIOBAaHWA U
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOJCHHUI U OTIBITOB;

®  CTaBHTbH OIBITHI [TO UCCIICJIOBAHNIO GU3NICCKHX SBICHUN UM (PU3MUECKUX CBOMCTB
Ten 0e3 WCMOIB30BaHUs MPSIMBIX U3MEPEHUM; Mpu 3ToM GOPMYIUPOBaTh MpodiieMy/3agaqay
y4eOHOTO DJKCTIEpUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O000pYIOBaHUS;
MIPOBOJIUTH OTIBIT U POPMYIUPOBATH BHIBOIBI.

[Tpumeuanwne. [Ipu npoBeneHNN HccneAoBaHus (PU3NISCKUX SBICHUA W3MEPUTEIHHBIC
MpUOOPHl KCIIONB3YIOTCS JIMIIb KaK JaTYUKH U3MEpeHUs (PU3UYECKUX BEIUYUH. 3aluch
MOKA3aHUI MPSMBIX U3MEPEHUH B ATOM Cilydae He TpeOyeTcs.

®  TIOHUMATH POJIb HKCIIEPUMEHTA B MOJIYYCHUU HAYYHOU HHPOpMAIIUH;

®  TPOBOJUTH NpPSIMbIe W3MEpPEHUs (PU3UUECKUX BETUYHH: BPEMsI, PACCTOSIHHE, Macca
Tena, 00beM, Cuila, TeMIEpaTypa, aTMochepHOe AaBJICHHUE, BIAXKHOCTh BO3IyXa, HAIIPSIKEHUE,
CWJIa TOKa; MPH 3TOM BHIOMpPATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BaTh
IPOCTEHIITNE METO/IbI OIICHKH ITOTPEITHOCTEH U3MEPEHUH.

®  MPOBOJUTH MCCICIOBAHKUE 3aBUCHMOCTEH (PH3MUSCKUX BEITUYHH C UCTIOIH30BAaHHEM
NpPSMBIX M3MEPEHUH: TMPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH DPE3yIbTATHI
TIOJIYYEHHOM 3aBHCHMOCTH (DM3MYECKUX BEIMYHMH B BUJC TAOJIHIl U Tpa(HKOB, JIeiaTh



BBIBOJIBI 110 pe3yJIbTaTaM HCCIICIOBAHMS;

) MIPOBOJIUTh KOCBEHHBIC H3MEPECHHsI (U3MUECKHX BEJIIMYUH: TPU BBITIOJIHCHUU
U3MEPEHUN COOMPATh AKCIIEPUMEHTATBHYIO YCTAHOBKY, CICAYS TPEIOKECHHOW HHCTPYKIIAH,
BBIYHCIISATh 3HAYCHUE BEIIMYMHBI U AHAIM3UPOBATH TOJYYCHHBIC PE3yJIbTaThl C Y4E€TOM
3aJJaHHOM TOYHOCTH U3MEPEHUN;

o aHAIM3UPOBATH CUTYAIIUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABaTh BHUX
NPOSIBIICHUE W3YYEHHBIX (U3MUECKHX SBICHUN WU 3aKOHOMEPHOCTEH W TPUMEHSTH
MMECIOIIMECS 3HAHUA I UX OOBbICHCHUS,

o MOHUMATh TPUHIMUIBI JACUCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
yCIJIOBHS X 0€30MacHOr0 UCIOJIH30BaHMS B TTIOBCEAHEBHOM KU3HH;

o WCIT0JIb30BaTh TP BBITIOTHEHUHU YUE€OHBIX 3a/1a4 HAYYHO-TIOMY/ISIPHYIO TUTEPaTypy
0 ¢pu3MUECKUX SBICHUSIX, CIPAaBOYHBIC MaTepHaIIbl, pecypchl UHTEpHET.

BbInyCKHHMK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

o OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCIICJIOBAaHUH, pOJIb (PU3HKU B PaCIIUPECHUU
IPEICTaBICHUH 00 OKPY)KAIOIIeM MUPE U €€ BKJIa/I B YIIYYIICHUE KaUueCTBA KU3HU;

) UCIIOJIb30BaTh  TPUEMBI  MOCTPOCHUS  (DHU3MYECKMX MOJENeH, TIOUCKa W
(OpMYIITUPOBKH JTIOKA3AaTEILCTB BBIIBUHYTHIX THIIOTE3 U TEOPETHUECKUX BBHIBOJOB HAa OCHOBE
AMIIUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

) CpPaBHUBATh TOYHOCTh HW3MEPEHUS (PUIMUECKAX BEJIMYUH 10 BEIMYHUHE WX
OTHOCHUTEHHOU MOTPENTHOCTH TIPY MTPOBEJICHUU TPSIMBIX H3MEPCHHI;

o CaMOCTOSTEIILHO MPOBOJIUTH KOCBEHHBIE M3MEPEHUS U MCCIICOBAaHUS (PU3HUECKHUX
BEJIMYMH C WCIOJb30BAHUEM PA3JIMYHBIX CIOCOOOB H3MEpEeHHs] (PU3UYECKUX BEIUYHH,
BBIOMpATh CpEACTBA M3MEPEHHS C YYETOM HEOOXOIMMOW TOYHOCTH HM3MEPCHHH,
000CHOBBIBAaTh BBIOOP CITOCOOA M3MEPEHUS, aJICKBATHOTO IMOCTABICHHOM 3a/1aue, MPOBOIUTh
OIICHKY JIOCTOBEPHOCTH TOJIYYCHHBIX PE3YIbTATOB;

o BOCIIPMHUMATh HHGOPMAIMI0 (PU3HYECKOTO COJIepKaHUs B HAYYHO-TIOMYJISIPHOM
JuTEpaType W CpeiCcTBaxX MaccoBOM HH(OpMaIluM, KPUTUUYECKHU OICHUBATH IMOJYYEHHYIO
UH(GOPMAIIHIO, AHATTU3UPYS €€ COJICPKAHKNE U JaHHBIC 00 HCTOYHHUKE MH(POPMAITNH;

o CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIECHUA O (PU3HUECKUX
SIBJICHUSIX Ha OCHOBE HECKOJIBKHX UCTOYHWUKOB MH(OPMAIIMH, CONPOBOXKIATh BBICTYILICHUE
Npe3eHTAIUeH, YIUThIBas OCOOCHHOCTH aYJUTOPUH CBEPCTHHUKOB.

MexaHu4yecKHe SIBJIEHHUS

BbinycKHUK HAYYUTCSH:

o pacrno3HaBaTh MEXaHUYECKHUE SIBJICHUS M OOBSCHATH HA OCHOBE MUMEIONUXCS 3HAHUIA
OCHOBHBIE CBOWCTBA WM YCIOBUS TPOTEKAHUS OTUX SBICHUN: paBHOMEPHOE U
HEpaBHOMEpHOE JBMIKEHHE, PABHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOIMHEHHOE ABUIKEHHUE,
OTHOCHUTEJIPHOCTh MEXaHWYECKOTO JBWIKEHMs, CBOOOJHOE TMajJeHUE TeJl, PaBHOMEPHOE
JIBUKEHUE 110 OKPY>KHOCTH, HHEPIIHS, B3aUMOJICHCTBHE TEJI, PEaKTHBHOE JABW)KCHHE, [Iepe/Iava
JABJICHUS TBEPABIMHU TEJIAMHU, )KUIKOCTSIMH U Ta3aMu, aTMOC(EpHOE JaBJICHNE, TUTaBaHUE TeJ,
paBHOBECHE TBEPJBIX TEJ, UMEIONUX 3aKPCINICHHYIO OCh BpAIlCHUS,



Kosie0aTebHOE JBUKEHUE, PE30HAHC, BOJTHOBOE JBUKEHHUE (3BYK);

®  ONNUCHIBATH M3YyYCHHBbIE CBOMCTBA T€l M MEXAaHWYECKUE SBJICHUS, HCIOIb3YS
(¢u3nueckre BEIUYUHBI: MYTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, NEpUo oOpalleHus,
Macca Tena, IUIOTHOCTh BEIECTBA, cuja (CHUjla TSAXKECTH, CHJIa YIPYTOCTH, CUJIa TPEHHUs),
JaBJI€HUE, UMITYJIbC T€Ja, KWHETUYECKasi SHEPrus, NOTEHIMAIbHAS YHEPIHsl, MEXaHUYECKas
pabora, mexanuudeckas momHocTh, KIIJ| mpu coBeprieHunn paboThl ¢ HCHOIB30BAaHHEM
IPOCTOr0 MEXaHU3Ma, CHJIa TPEHHsI, aMILTUTY/Aa, IePUOJI U YacTOTa KoJeOaHuH, JJTMHA BOJTHbI
¥ CKOPOCTb €€ PaCIPOCTPAHECHHUSI; IPU ONTUCAHUU MPABWIILHO TPAKTOBATh (DU3HMUECKHUI CMBICIT
UCIOJIb3YEMBIX BEJIUYMH, UX OOO3HAYEHHUS U €IUHUIBI U3MEpPEHUs, HAXOAUThb (HOPMYIIbI,
CBSA3BIBAIOUIME JIAHHYIO (DU3WYECKYI0 BEJIWYMHY C JIPYTUMHU BEIUYMHAMH, BBIYUCISATH
3Ha4YeHUE (U3NYECKON BEITUUNHBI;

. aHAJIM3UPOBATH CBOMICTBA TEJ, MEXaHUYECKUE SBJICHUS U MPOLECCHI, HCIOJIb3Ys
(du3ruecKre 3aKOHbI: 3aKOH COXPAaHEHUSI PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHIIUII
Cynepno3uuuu cui (HaxoxzaeHue paBHozeicTByromen cuisl), I, II u Il 3akonsl HetoToHa,
3aKOH COXPAaHEHMsI UMIyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM
pa3ianyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MaTEMaTHUECKOE BHIPAKEHHE;

®  pas3nuyYaTh OCHOBHBIE MPU3HAKU M3YYCHHBIX (U3MUYECKUX MOJIENEH: MaTepraibHas
TOYKA, NHEPLUAJIbHASI CUCTEMA OTCUETA;

®  pemiaTth 3a/1a4M, UCIIOJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPaHEHUS SHEPTUH, 3aKOH
BCEMUPHOIO TATOTEeHMS, npuHuun cynepno3unuu cui, I, I u III 3akonsl HeroToHa, 3axkoH
COXpaHEeHHs UMITyJabca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u QopMyIbl,
CBsA3BIBaIoLMe (hU3MUECKre BEIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, MIOTHOCTh
BELIECTBA, CUJIa, JaBICHHUE, UMITYJIbC TeJla, KHHETHYeCKas SHEPrus, MOTeHIMaIbHAsI SHEPTus,
MexaHu4deckas pabota, MmexaHuuyeckas MoiHocTb, KI1/] mpocToro Mexanusma, cuia TpeHHUS
CKOJIbXKEHUS, KOd(PPULIUEHT TpeHus, aMIUIUTYAa, MEepUoJ U YacToTa KoJeOaHui, IIuHa
BOJIHBI M CKOPOCTb €€ paclpOCTPaHEHMs): Ha OCHOBE aHaJIM3a YCJIOBUS 3a/a4 3alHUChIBATh
KpPaTKO€ yCJIOBHE, BBIACIATh (PM3NYECKIE BETUUMHBI, 3aKOHBI H (DOPMYJIbI, HEOOXOIUMBIE IS
€€ pEILIEHUs, IMPOBOJUTH pacyeTbl M OLEHHUBATh PEAIBHOCTHh IIOJYYEHHOIO 3HAYEHUS
¢u3nyecKol BETMUNHBIL.

BpInyCKHHMK MOJyYUT BO3MOKHOCTh HAYYHTHCSH:

J UCNONIL308AMb 3HAHUAL O MEXAHUYECKUX S8NeHUIX 8 NOBCEOHEeB8HOU MHCU3HU OJlsl
obecneueHus 0e30NacHOCMU NPU 0OpaujeHul ¢ NPUOOPAMU U MEXHULECKUMU YCIPOLICMBAMU,
OJIsl COXPAaHeHUst 300p08bsl U COONIOOCHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUSE OKPYICarouell
cpede; NpuBOOUMb NPUMEPbl NPAKMUYECKO20 UCHONb308AHUSI (PU3UYECKUX 3HAHUL O
MEXAHUYeCKUX ABLEHUAX U DUULECKUX 3aKOHAX, NPUMepbl UCNONIb308AHUS 80300HOBISEMbIX
UCMOYHUKOG — DHEp2UU,  IKONOSUYECKUX  NOCAeOCMBUL  UCCIe008AHUSL  KOCMUUECKO20
npoOCMpPancme;

*  pasuuame 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3aKOHO8, NOHUMAMb 8Ce00uull
xapakmep hyHOAMEeHMAaNbHbIX 3AKOHO8 (3AKOH COXPAMEHUS MEeXAHUYECKOU SHepeuu, 3aKOH
COXpAHeHUsl UMNYIbCA, 3AKOH 8CEMUPHO20 MA2OMEHUS) U 02PAHUYEHHOCb UCNONb308AHUS
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yacmuwix 3axkono8 (3axon I'yka, Apxumeoa u op.);

®  HAX0O0UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aue u3udecKyro Mooeb, paspeuanms
npobnemy Kak HA OCHOBe UMEIOWUXCS 3HAHULL N0 MeXaHuke ¢ UCNOIb308aAHUEeM
Mamemamu4ecko2o annapama, max u npu NOMOowU Memooo8 OYeHKuU.

TennoBbie siBJIEHUS

BbinycKHUK HAYYUTCH:

®  pacrmo3HaBaTh TEIUIOBBIC SIBICHHUS M OOBACHATH Ha 0a3e WMEIOIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MMPOTEKAHUS ITHX sIBJICHUI: muddy3us, n3MeHeHnne oobema
TeJ MpPHU HarpeBaHuM (OXJKIEHUH), OOJbIIas C)KUMAEMOCTh ra3oB, Mallas C)KMMAaeMOCThb
KUJKOCTEH M TBEPJBIX TEN;, TEIUIOBOE paBHOBECHE, MCIApEeHHe, KOHJEHCAIus, IJIaBJIeHHE,
KPUCTAIIU3AlMsl, KHUIIEHHE, BIAXXHOCTh BO3/lyXa, pa3lUYHbIE CIOCOOBI Terulonepenadyu
(TETUTONPOBOAHOCTh,  KOHBEKIHS, W3Jy4YCHHE), arperaTHble  COCTOSHHS BEIECTBa,
MOTJIONIEHUE PHEPTUU TIPU HCIIAPEHUH KHUJAKOCTH M BBIJICICHUE €€ NMPUKOHICHCAIMH Tapa,
3aBUCUMOCTH TEMITepaTypbl KHIICHHSI OT JaBJICHHUS,

®  ONWCHIBATHh U3YUCHHBIC CBOMCTBA TEII M TEIUIOBHIC SBJIICHUS, WCIOJIb3Ys PU3HUECKUC
BEJIMYHMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEPrHs, TeMIiepaTypa, yAelabHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yACNbHAs  TEIUIOTa  IJIABJICHUS,  yAClbHas  TEIJIoTa
napoo0Opa3zoBaHus, yelbHas TEIIOTa CrOPaHHs TOTUINBA, KO3()PUIIMEHT MOJIE3HOTO JIEHCTBUS
TEIJIOBOIO JIBUTATEJN; MPU ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OO03HAYEHUS U €IUHUIBI U3MEPEHHUs, HaXOAUTh (HOPMYIIHI,
CBA3BIBAIOLIME MJAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMU BEJIMYMHAMH, BBIYUCIATH
3HaYeHUE (U3NIECKON BEITUYNHBI;

e  aAHAIW3UPOBATh CBOWCTBA TEJ, TCIUIOBBIC SIBJICHHUS W TIPOIECCHI, HCIOJB3Ys
OCHOBHBIE ITOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHHUS O CTPOCHHM BEIIECTBA M 3aKOH
COXpaHCHHUS YHEPIHH,

®  pa3naMYaTh OCHOBHBIEC MPU3HAKH N3YYCHHBIX (DU3UUECKUX MOJICIICH CTPOCHHMSI Ta30B,
YKUJIKOCTEN U TBEPIBIX TEII,

®  TPUBOJAUTH MPUMEPHl NPAKTUYECKOTO HCIONH30BAHUS (PU3NYECKUX 3HAHUU O
TETUJIOBBIX SIBJICHUSIX;

®  pemiaTh 3a/1a4yM, UCTIONB3Yd 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOIECCaxX U
dbopMyIibl, CBsI3BIBaIONIME (PU3MYECKHME BEIMYMHBI (KOJWYECTBO TEIUIOTHI, TEeMIepaTrypa,
yaenabHas TEMJIOEMKOCTh BEIECTBA, Y/AelbHas TEIUIoTa IUJIaBJICHUS, Y/elbHas TerioTa
napooOpa3zoBaHus, yAelbHas TeII0Ta CrOPaHUsl TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO AeHCTBUS
TEIJIOBOIO JIBUTATElIs): HA OCHOBE aHaju3a yCJIOBUS 3aJlauM 3alMChIBATh KPAaTKOE YCIOBHE,
BBIICTIATE (PU3NYCCKUE BEIWYMHBI, 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIC I €€ pPelICHUs,
MPOBOJUTh PACUEThl M OIEHUBATH PEATBHOCTh TIOJYUYEHHOTO 3HA4YCHUS (HU3UICCKOU
BEJIUYHHBI.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCS:

®  UCNONL308AMb 3HAHUS O MENJOBLIX SGNEHUSX 6 NOBCEOHEBHOU JHCUHU ONd
obecneuenus bezonachocmu npu obpawjenuy ¢ npudbopamu U MmexHuuecKumu



ycmpoticmeamu, 0l COXPAHeHUsl 300P08bsl U COONIOOEHUS HOPM IKOJIOSUYECKO20 NOBEOeHUs.
8 OKpyodicalowel cpeoe; NPUBOOUMb NPUMEPLL IKONOSUYECKUX NOCIe0Cmeull pabomul
oguzamenetl GHYMpPEHHe20 C2OPAHUsl, MEeNni08blX U 2UOPOILEKMPOCMAHYULL

*  pasuuame 2paHuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull
xapakmep (yHOAMEHMANbHBIX PUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUsl IHEP2UU 8 MENIOBbIX
npoyeccax) u 02paHudeHHOCMb UCHONb308AHUS YACTHBIX 3AKOHO8,

®  HAX00UMb AO0EKEAMHYIO NPEONONCEHHOU 3a0aye PU3ULECKyI0 MOOelb, pa3peuams
npobiemMy Kax HA OCHOGe UMEIOWUXCS 3HAHUL O MEeNJIO8bIX SABNEeHUAX C UCNOIb308AHUEM
MamemMamuieckoeo annapama, max u npu HOMowu mMemooo8 OYeHKHU.

DJIeKTpUYecKre U MATHUTHBIE SIBJIEHUSI

BbINyCKHUK HAYYUTCH:

®  pacrno3HaBaTh 3JIEKTPOMArHUTHBIC SIBIEHUS U OOBSCHATH HAa OCHOBE MMEIOIIUXCS
3HAHWW OCHOBHBIE CBOMCTBA WJIM YCIIOBHUS NMPOTEKAHMS ITHUX SBICHUH: AJIEKTpU3ALUS TeT,
B3aUMOJIEWCTBUE 3aPSAJOB, AJIEKTPUUYECKUN TOK M €ro JEHCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MArHUTOB, OJJIGKTPOMArHUTHAs WHAYKIUS, JICHCTBHE
MAarHAUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M Ha ABWKYIIYIOCS 3apsHKCHHYIO YacTHILY,
NEHCTBUE DIEKTPUYECKOTO TIOJSI HA 3apsHKEHHYI0 YaCcTHILY, SJIEKTPOMATHUTHBIC BOJIHBI,
NPSIMOJTMHEHHOE PACHpPOCTPAHEHUE CBETA, OTPAXKEHHE U TPETIOMIICHHE CBETA, TUCIIEPCHS
CcBeTa.

®  COCTaBJIITh CXEMBbI DJIEKTPUUECKHUX IENel C MOoCiIeI0BaTeIbHBIM U MapaJlieIbHBIM
COCJIMHEHUEM D3JIEMEHTOB, pa3jiMuas YCIOBHbIE O0O3HAUEHHUS DJIEMEHTOB SJICKTPHUUECKHX
nenei (MCTOYHUK TOKa, KITF0Y, pe3UCTOP, PEOCTat, JaMIIouKa, aMIEPMETpP, BOJITMETD).

®  UCIOJIb30BaTh ONTHUYECKUE CXEMbl I IMOCTPOEHUS H300paKEHUH B IIJIOCKOM
3epKajie U CoOOMparomeii TnH3e.

®  ONUCHIBATH M3YYCHHBIE CBOMCTBA TEN W DJIEKTPOMATHUTHBIC SBICHHS, UCTIOIB3YS
¢u3nyecKre BETMYMHBL: DIIEKTPUYECKUN 3apsill, CUja TOKa, DJIEKTPHUECKOE HAIMpsOKEHUE,
AIIEKTPUYECKOE  COMPOTUBJICHHWE,  YIENbHOE  COMPOTHUBIEHHE  BEIIeCTBA, pabora
AJIEKTPUYECKOTO TOJIsI, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHME W ONTHUYECKasl Cuia JIMH3bI,
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA; MPU OMUCAHUHM BEPHO
TPaKTOBaTh (DPU3UYECKUN CMBICT HCIOIB3YEMbIX BEIUYMH, UX O0OO3HAYCHUS W EIUHUIIBI
U3MEpEHUs; HaXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUYHUHY C APYTUMU
BEJTMYMHAMH.

®  AHAIM3UPOBATH CBOMCTBA TEJ, NEKTPOMATHUTHBIE SBJICHUS U MPOLIECCHI, UCTIONIb3Ys
¢du3ruecKkre 3aKOHbBI: 3aKOH COXPAHEHHUS AJIEKTPUUECKOro 3apsaa, 3akoH OMa JuidydyacTka
uenu, 3akoH JDxoyms-JIeHna, 3aKOH NPSIMOJIMHEWMHOTO PACHPOCTPAHEHUS] CBETA, 3aKOH
OTPaXEHHUS CBETa, 3aKOH TPEIOMJICHHS CBETa; MPH OSTOM pa3u4aTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA M €TO0 MATEMATUYECKOE BBIPAKCHHE.

®  TPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCIIONH30BAHUS (PU3UYECKUX 3HAHUU O
ANMEKTPOMATHUTHBIX SBJICHUSIX

e  pemarh 33Ja4M, HCIONB3Ys (pu3uUeckue 3aKOoHbI (3akoH OMa [UIs ydJacTKa IIeTH,
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3akoH Jlxoyns-JIeHna, 3ak0oH IPSMOJIMHERHOTO PaCIPOCTPAHEHUS CBETA, 3AKOH OTPAXKEHUS
CBETa, 3aKOH MPEJIOMJICHUS CBETA) U (POPMYIIbI, CBSI3bIBAIONINE (DU3UUECKUE BETUYUHBI (CHTIa
TOKa, OJIGKTPUYECKOE  HAIMpsDKEHUE,  JJCKTPUYECKOE  COMPOTUBJIICHHE,  yAEIHHOE
COINPOTUBJICHHE BEIIECTBA, paboTa HIEKTPHUUECKOTO TOJS, MOIIHOCTH TOKa, (OKYCHOE
PACCTOSIHHE M ONITUYECKasl CUJIa JIMH3BI, CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JJTMHA BOJHBI U
4acToTa CBeTa, dbopmyIibr pacuera AIIEKTPUUYECKOTO COTIPOTHBJICHHUS
IPUIIOCIIEI0BATEIbHOMUNAPATUIEIbHOM COEIUHEHUN TPOBOJHUKOB): Ha OCHOBE aHajIn3a
YCIIOBUS 33/1a4¥ 3aMHUChIBATh KPATKOE YCIIOBUE, BBIACIATh (PU3NYECKUE BEIMYMHBI, 3aKOHBI U
(dbopMyIIbI, HEOOXOIMMBIC JUISI €€ pelIeHUs, MPOBOJUTh PACUEThl U OIEHWBATH PEALHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3MUECKON BETUIHUHEI.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHUThCS:

®  UCNONBL308AMb 3HAHUA 00 INEKMPOMACHUMHBIX SABIEHUAX 8 NOBCEOHEGHOU IHCUSHU
013 obecneuenus 0Oe30nacHocmu npu oOpaweHuu ¢ npudbopamu U MexHu4ecKUMU
yempoucmeamu, 0151 COXpAHeHUust 300p08bsi U COON0OEHUsL HOPM IKON02UYECKO20 NOBEOeHUs.
8 OKpydKcaroweli cpeoe;, npueooUmsb NPUMeEpPsbl GAUAHUSL INEKMPOMACHUMHBIX U3YYEHUL HA
JHCUBbIE OP2AHUIMbL,

*  pasuuame 2paHuybl NPUMEHUMOCMU DUUUECKUX 3AKOHO8, NOHUMAMb 8Ce00uull
xapakxmep QYHOAGMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUSl 3JIeKMPUdecKoeo 3apsoa) u
02PAHUYEHHOCb UCNONb308AHUS YACMHBIX 3aKOH08 (3akoH Oma 01 yuacmka yenu, 3aKOH
JDicoyna-Jlenya u op.);

®  UCNONL308AMb  NpUEMbl  NOCMPOEHUs  uauyeckux Mmooeneu, Hnoucka u
D opMYIUposKU 00KA3AMENbCME 8bLOBUHYMBIX 2UNOMES U MEOPEeMU4ecKUX 8160008 HA OCHOBE
IMAUPUYECKU YCAHOBTIEHHBIX (YaKmos;

®  HAX00UMb A0EK8AMHYIO NPEONOHCEHHOU 3a0aue Pu3UuecKyro MO0elb, pa3peulams
npobnemy Kak HA OCHO8E UMEIOWUXCS 3HAHUU 00 JJIeKMPOMASHUMHbIX SBNeHUAX C
UCNONIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOwU Memooo8 OYeHKuU.

KBanToBbBIC SIBJICHUSA

BbinyCKHMK HAYYUTCSH:

®  pacrmo3HaBaTh KBAHTOBBIEC SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUUN
OCHOBHbIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SIBJICHUI: €CTECTBEHHAs U UCKYCCTBEHHAs
PaAMOaKTUBHOCTD, O-, B- U Y-U3JIy4eHHUs, BOSHUKHOBEHHE JTMHEHYATOrO CIEKTpa U3ITydeHUs
aToMa;

®  ONWCHIBATh M3yYCHHBIC KBAHTOBBIC SIBIICHUS, WCIOJIb3YsSd (DU3WYCCKUE BEITUYHHBIL:
MacCOBOE€ YHMCIIO, 3aPsIOBOE YHCIIO, IEPHUO/I MTOJTypaciaia, SHeprusi GOTOHOB; MPU ONMCAHUH
NPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HMCIIOJIB3YEMbIX BEJIMYWH, WX 0003HAYCHUS U
SIMHUIIBI U3MEPEHUST; HaXOIUTh (DOPMYIIBI, CBS3BIBAIONINE JAaHHYIO (DU3UUYECKYIO BEITUYHHY
C IPYrUMU BEJIMYUHAMHU, BBIYUCIIATH 3HaAUCHUE (PU3HMUECKON BEITUIHHBI;

®  AHAIW3WPOBATH KBAHTOBBIE SIBIICHUS, HCTIOB3YsI (DU3NIECCKUE 3aKOHBI U IMOCTYJIATHI:
3aKOH COXPAHECHMsSI YHEPTUH, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
MAacCOBOTO YHUCJIA, 3aKOHOMEPHOCTH M3JIyUY€HHUS W TOTJIONIEHUS CBETa aTOMOM,



IIPH ATOM Pa3JIMYaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U €T0 MATEMAaTHUECKOE BBIPAKCHUE;

o pasiuyaTh OCHOBHBIC MTPU3HAKU TUIAHETAPHON MOJEIN aTOMa, HyKIIOHHOW MOJIETH
aATOMHOTO SJIpa;

) MPUBOJUTH TPUMEPHI MPOSBICHUS B MPUPOJIE M MPAKTUICCKOTO HCIOIB30BAHUS
PaAMOAKTUBHOCTH, SJICPHBIX U TEPMOSJIEPHBIX PEAKIIUNA, CIEKTPAIBHOTO aHAJIHN3a.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCS:

o UCNONIL308AMb NOJIYYEHHblE 3HAHUSL 8 NOBCEOHEBHOU JCUZHU NpU 00paujeHuu ¢
npuboOpamu u mexHUYeCKUMU YCMpoUucmeamu (Cuemuux UOHUSUPYIOWUX YACUY, O03UMemp),
OJIs1 COXPAHEHUsi 300P0BbsL U COOIOOCHUSL HOPM IKON02UYECKO20 NOBCOCHUSL 8 OKPYICalouell
cpeoe;

) COOMHOCUMb IHEPSUIO CES3U AMOMHBIX 510ep ¢ 0eheKmoM MACChbl,

) nPUBOOUMb NPUMEPbL BIUSHUSL PAOUOAKIMUBHBIX UZTYVHEHUL HA HCUBLLE OPSAHUZMbL,
NOHUMAMb NPUHYUN OCUCMBUSL O0O3UMEMPA U PATUYAMb YCILOBUSL €20 UCNONb308AHUSL,

o HOHUMAMb IKOJI02UHeCcKUue NPooiembl, BOZHUKAIOWUE NPU UCHOTb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuwlenus 2Mmux npoosem, nepcnekmuebl UCHONb308AHUS
VIPABAAEMO20 MEPMOSOEPHO2O CUHMESA.

JJIeMEeHThI aCTPOHOMUH

BbinycKHUK HAYYUTCSH:

o yKa3bIBaTh Ha3BaHWsI M1aHeT COTHEYHON CHCTEMBI;, pa3InuyaTh OCHOBHBIE TPU3HAKH
CYTOYHOTO BpaIlleHUsI 3BE3MHOTO HeOa, nBrokeHus Jlyapl, CoiHIIA U TUIAHET OTHOCUTEIIBHO
3BE3I;

o MOHUMATh PA3TUUYUS MEKIY TeIHOINEHTPUYECKON M TeOICHTPUUYECKON CUCTEMaMu
MUpa;

BbINyCKHMK NMOJYYHT BO3MOKHOCTH HAYYHThCS:

®  yKasvleamv 0OwUe CEOUCMBA U OMIUYUS NIAHEem 3eMHOU 2PYnnvl U NIaHen-
eueanmog, manvix men CoaHeyHoU cucmemvl U OONLUWUX NAAHEM,; NOIb308AMbCA KAPMOU
36€30H020 Heba npu HAbII0OeHUsAX 36€30H020 Heba;

®  paziuuamsv OCHOBHble XAPAKMEPUCMUKU 36e30 (pasmep, ysem, memnepamypa)
COOMHOCUMb YEen 36e30bl C ee MeMNepamypoll;

*  pazruuamov eunomesvl 0 npoucxodicoeruu CoiHeuHol cucmemoi.

COJAEPXAHHUE YYEBHOI'O IIPEIMETA
10 kaacce

Beenenue. ®u3nka v pusnyeckue MeToabl n3yuenus npupoasni (1 gac)
®duszrka — Hayka o npupoze. duznyeckue tena u siBieHus. Habmonenue u onucanue
dusnueckux siBneHuid. OU3MYECKUN IKCHEpUMEHT. MoaenupoBaHue SIBJICHHH U OOBEKTOB
npupoabl. PU3NUECKrE BEIUYMHBI U UX U3MepeHue. TOUHOCTh U MOTPEITHOCTh U3MEPEHUH.
MexnyHaponHas cucrema eavHUl. DU3WUecKHe 3aKOHbl U 3aKOHOMepHOCTH. Dusuka u
TexHuka. Hayunsiii Mmetoq no3nanus. Ponb ¢pusuku B (GOpMHUPOBAHUN €CTECTBEHHOHAYYHOU
TPaMOTHOCTH.



Mexanuveckue siBjaeHus (25 yacoB)

Mexannueckoe IBUXKeHUE. MarepuanbHas TOYKAa KaK MoOJeNb (DPU3MYECKOro Tena.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBMKEeHHs. Cucrema orcuera. OU3NUYECKUE BEIUYMHBI,
HEO0OXOIMMBIE JUIsl OIMCAHMS JBUKEHUS U B3aMMOCBS3b MEKIy HUMU (IIyTh, IEPEMEILEHUE,
CKOPOCTb, YCKOPEHUE, BpeMs IBUKEHNs ). PABHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBHKeHHe. PaBHOMEpPHOE ABHUKEHUE 110 OKPY:KHOCTU. [lepBhiit 3akoH HbproTOHA M MHEPLMSL.
Macca Tena. [InotHocTs BemectBa. Cuna. Equnuiisl cuiibl. Bropoit 3akon HetoTona. Tpetuit
3akoH Hprotona. CBobOoaHoe majgeHue ten. Cuna TSKECTH. 3aKOH BCEMHUPHOTO TATOTEHMUS.
Cuna ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTh. CBSI3bMEXIAY CUIION TSDKECTH U
Maccol tena. [{lunamomerp. PaBHozelcTByromas cuna. Cuna TpeHus. TpeHue CKOJIbXKEHUS.
Tpenue nokos. TpeHne B npupoae U TEXHUKE.

Nmnynbe. 3aKkoH coxpaHeHUsT uUMIyJibca. PeakTuBHOe ABmkeHHE. MexaHuueckas
pabora. Momuocts. Dueprusi. [loTenuuanbHas M kuHeTHYecKas sHeprus. lIpeBpamenue
OJIHOTO BHJIa MEXaHUUYECKOW PHEPruM B APYroi. 3aKOH COXPAHEHHUS MOJTHON MEXaHUYECKON
JHEPIUH.

VYcnoBus paBHOBECUSI TBEPAOrO Tela, MMEIOIIETO 3aKPEIUIEHHYI0 OCh JIBUKEHUSI.
MOMEHT CHJIBL.

OCHOBBI MOJIEKYJISPHO-KHHeTHUYecK0il Teopun (10 yacoB)

Crpoenue BelecTBa. ATOMBI U MOJIEKYJIbL. TemioBoe IBHKEHHE aTOMOB U MOJIEKYIL.
B3aumoneiictBue (NpUTSHKEHHE W OTTaJKUBaHUE) MOJEKYd. TermjaoBoe paBHOBECHE.
Temneparypa. CBsA3b TeMmIepaTypbl CO CKOPOCTBIO XaOTHYECKOI'O JIBMJKEHHS YAaCTHULI.
Buyrpennsisi sHeprus. Pabota m Teronepenada Kak CIOCOObI M3MEHEHUS BHYTpEHHEH
sHepruu Tena. KoinyecTBO TEIUIOTH. 3aKOH COXpPAaHEHUs W IPEBpALICHMs SHEPrUU B
TEIJIOBBIX Ipoleccax. Mcnapenue u koHnaeHcauus. [lorionieHue 3Hepruum npu UCIAPEHUU
KUJKOCTU U BBIJICJICHUE €€ MPU KOHJeHcauuu napa. Kunenue. 3aBUCUMOCTh TEMIIEPATypPhI
KHUIIEHUS OT JaBJICHUS. BiaXxHOCTh BO31yXa.

OcHoBBI TepMOAMHAMHUKH (8 yacoB)

PabGora raza mpu pacmmpenun. IIpeoOpa3zoBaHusi SHEpPTHMH B TEIUIOBBIX MalllWHAX
(mapoBass TypOWHa, JBUTaTellb BHYTPEHHETO CropaHus, peakTUBHbIN asurarens). KIIJ]
TEIIOBON MaIlIUHbI.

OcHOBBI J1eKTPOANHAMUKH (24 yaca)

DnexTpudeckoe noje Kak ocoOblit BU MaTepuu. HanmpskeHHOCTD AIIEKTPHUUECKOro
noJist. JlelicTBuE 3IIEKTPUUECKOTO NOJISl Ha dNIeKTpruueckue 3apsabl. KonaeHcarop. JHeprus
AIEKTPUYECKOTO MOl KOHJAEHCATOpA.

DneKTpuuecKuil TOK. VICTOUHMKH 3IEKTPUYECKOrO TOKA. DJIEKTpUUYecKas LEb U €€
cocTtaBHble 4acTu. HampaBinenue W JA€UCTBUA dJeKTpuueckoro Toka. Hocurenu
JNEKTPUYECKUX 3apsioB B Meramwax. Cuima  Toka.  DJIEKTPUYECKOE  HANPsDKCHUE.
DNEKTPUYECKOE COMPOTHUBIEHUE MPOBOAHUKOB. ENMHUIBI CONMPOTHUBIECHUS. 3aBUCUMOCTH
CWJIBl TOKAa OT HampspkeHus. 3akoH Oma s ydacTka LenH. YJeJIbHOE COINpPOTHUBIICHHUE.
Peocratel. [locienoBarenpsHOe coequHeHHE NMPOBOAHUKOB. [lapauienbHOE coennHEHUE
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MpOBOJAHUKOB. PaboTa snmeKkTpuyeckoro mosisi Mo MEePEeMEeNIEHUI0 AIEKTPUUECKUX 3apsoB.
MOoOIHOCTH 3IEKTPUIECKOro TOKAa. HarpeBanvue npoBOAHUKOB JIEKTPUYECKUM TOKOM. 3aKOH
Jxoyns-Jlenma. DneKTpuuecKkue HarpeBaTeNbHBIC W OCBETUTEIbHBIC MpuOOphl. KopoTkoe
3aMblKaHue. TOK B pa3JIM4YHBIX Cpelax.

11 kaace

OcHoBbl ekTpoauHamukn (17 4acoB)
(mpoaoJrxeHue)

MarnuTHoOe nmoJie

BzaumopelictBue TOkKOB. MarHutHoe mone Toka. MarnutHas wuHAyKuus. Cuna
Awmmnepa. Cuna JlopeHia.

DJIeKTPOMATrHUTHAS UHIYKUIMS

SIBiileHME  DJJIEKTPOMArHUTHOM  HMHIYKLIHM. MarHuTHbIE ~ TIOTOK. 3akoH
anekTpoMarHuTHOM uHAYKIMU. [IpaBuno Jlenma. Camounaykuusi. WHIYKTUBHOCTD.
B3anMocCBsI3b 3JIEKTPUUECKOTO U MATHUTHOTO MOJIEH. DIEKTPOMarHuTHOE TOJIE.

DJIEeKTPOMATrHUTHBIE KOJIeOaHUsI M BOJTHBI (24 yacoB)

CBoOoaubie KkonebaHus B  KojebarenbHOM KoHType. Ilepuoxg  cBOOOIHBIX
nekTpuueckux  konebanuil. [lepeMeHHbI  snexkTpuueckuit  TOK. ['eHepupoBaHue
anekTpuueckoit  aHepruu.  Tpanchopmarop. Ilepemada  snexTpuUecKoW  DHEPTUM.
DJIEKTPOMAarHuTHbI€ BOJIHBI. CBOMCTBA AJEKTPOMATHUTHBIX BOJIH. [[pHHIUIBI paguoCBsI3HU.
Tenesuaenue.

Onruka (28 yacos)

CgeToBbBI€ BOJIHBI

CKOpOCTh CBETA M METOJIbI €€ U3MEPEHHUSI. 3aKOHBI OTPAXKEHUS U MPEITOMIICHHS CBETA.
BonHoBeie cBoiicTBa cBeTa: gucnepcus, uHTepdepeHus cBera, audpakimus CBETa.
KorepentHocTs. [Tonepeunocts cBeToBBIX BOJH. [lonspusanus ceera.

DJieMeHThI TeOPUH OTHOCHTEIbHOCTH

[Toctynatel TEOpUM OTHOCHUTEIBHOCTH. I[IpUHIIMIT OTHOCHUTEIBHOCTH OWHINTEHHA.
[TocrostneTBO  ckopocT  cBera. IIpocTpaHcTBO M BpeMs B CHEUHAIBHOM TEOpPUHU
OTHOCHUTEJIbHOCTH. PensiTuBrcTCKast tuHamuka. CBsi3b MAacChl C SHEPTUEH.

H3nydyeHus U CEeKTPbI

PaznuynHble BUIBI 2JEKTPOMArHUTHBIX U3JYYEHUM M MX MPAKTUYECKOE NMPUMEHEHUE:
CBOICTBA U NMPUMEHEHHNE NMHPPAKPACHBIX, YIBTPA(QHUOIETOBBIX H PEHTTCHOBCKUX H3TYICHUM.
[IIkxana 371€KTPOMATrHUTHBIX U3JTY4ECHUM.

KBanToBasi pusuka (24 yacoB)

['mnore3a Ilnanka o kBanTax. ®otodddext. VYpaBHeHHe DHHIITEHHA A
dororpdexra. Doronsl. I[mmoresa me bpoitnst 0 BOJHOBBIX CBOWCTBAX YACTHIL.
Kopnyckynsipro-BonHoBoit  ayanu3M. CoOTHOIIEHHE HeompeaeneHHocTu [eizenbepra.
Crpoenue aroma. OmnwiTel Pesepdopna. KsantoBeie mnoctynatsl bopa. Mcnyckanue u
NOTJIOIIEHUE CBeTa aToMoM. Jlazepsl.

Mogenu CTpoeHHsT aTOMHOIO siApa: NPOTOHHO-HEWTPOHHAS MOJIENb CTPOEHUS
aTOMHOTO sifipa. Snepubie cuiibl. JleekT Macchl U SHEPTUs CBSI3U HYKIIOHOB B sijipe. SlaepHas
SHEpreTuka. BiausHue HOHU3HPYIOLMIEW pagualnu HA KUBBIC OpraHu3Mbl. /[03a H3mydeHus,

3aKOH PaJJUOAKTHUBHOI'O pacCliaZia U €ro CTaTUCTUYECCKUI XapakKTep. gﬂeMeHTapHLIe HYaCTUIIbI:
11



YacTULbl U aHTUYacTulbl. OyHIaMeHTalbHble B3auMozeiicTBus. Ctpoenne Bceesiennoit (6

4acoB)
Crpoenue conneuHoi cuctembl. Cucrema «3emins — Jlyna». OOmme cBeneHus o

ComnHile (BUJ B TEJNECKOI, BpallleHHUe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJIHLA U
COCTOSIHME BEIIECTBA B HEM, XMMHMUYECKUN cocTaB). VICTOUHHMKM SHEPrUUM W BHYTPEHHEE
ctpoerne Comnuna. ®usmyeckas npupoma 3Be3n. Hama Tamaktuka (cocTtaB, cTpoeHUE,
JBIDKEHME 3Be3l B ['anakTuke u ee BpaiieHue). [IpoucxoxaeHre u 3BONIOLUS TAaKTUK U
3BE3/I.

KonTposb ypoBHSsI 00yueHUst

10 KJIacc.
Ne TeMbl

KonTtponbnas pabora Nel «Ocnogwvl kunemamuxuy
Kontponbhas pabora No2 «OcHosbi OuHamuxu u 3aKoHbl COXPAHEHUs»
Kontponbnas padora Ne 3 «OcrHogbl MONEKYIAPHO-KUHEMULECKOU Meopuu»

KonTtponbnas pabora Ne 4 «Ocrogbl mepmoouHamuxu»

oW e

KonTtposnbnas pabora Ne 5 «3axons nocmosannozo moxkay

11 xkaacce
0 TeMbl

KonTtponshas padora Nel «Dnexkmpomacnummas unoykyusy
KonTtponsnas padora Ne2 «Onmuxay

WIN P

Kontponshas padota Ne 3 u Ned «Keanmosas ghusuxay

TeMbl 1a00pPATOPHBIX U MPAKTUYECKUX PAdOT
10 kaacc

Jlaboparoprast padota Nel. «M3mepenne kodhPuireHTa TPEHUS CKOJIBKEHUSD).

Jlaboparoprnast pabGora No2. «M3ydeHwe 3akoHa COXpAaHEHUS MEXaHUYECKOU
SHEPTUU.

Jlabopartopnas pabota Ne3. «DkcniepuMeHTanbHas mpoBepka 3akona Ieit-Jlroccakay.

JlabopaTopras pabota Ne4. «M3mepenne 3/IC u BHYTPEHHETO COMPOTUBIICHUS
UCTOYHHUKA TOKa».

11 knacc

JlaGopatopnast pabota Nel. «M3ydeHne 351eKTpOMarHUTHON HHTyKIIUK.
JIabopatopnas pabota Ne2. «M3mepeHue moka3zaTes MPeTOMICHHUS CTECKIIay.
Jlaboparopuast pabota Ne3. «M3mepeHue IIMHBI CBETOBON BOJIHED.
JlabopaTopnas padota Ned. «3ydueHune TPeKOB 3apsHXKEHHBIX YaCTUID.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kanace
Ne Paznen KoJnuecTBo U3 Hux:
4acoB Kontpoabnsbie | JlabopatopHbie
padoThI padoThI
1. BBenecHue. duzuka u 1
¢bu3nyecKknue MeToAbl U3ydeHHs
HPUPOJIBI
2. | MexaHuueckue sBJICHUS 25 2 2
3. | OcHOBBI MOJIEKYJISIPHO- 10 1 1
KUHETUYECKON TEOPUH
4. | OCHOBBI TEPMOAMHAMUKHU 8 1
5. | OCHOBBI 2JIEKTPOIMHAMUKH 24 1 1
Hroro 68 5 4
11 knace
Ne Pa3znen KoaugecTBo N3 nux:
4acoB KonTpoabnas | JlaboparopHbie
padora padoThI
1. DJNIeKTpOIMHAMHUKA 17 1 1
2. | DneKTpoMarHuTHbIE KoJjeOaHus 24 0 0
Y BOJTHBI
3. | Onruka 28 1 2
4. | KBanroBas pusuka 24 2 1
5. Crtpoenue Becenennoit 6
Hroro 99 4 4
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