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HOACHUTEJBHASA 3AIIMCKA

PaGouyas nporpamma no ¢pusuke a1 10-11 kaaccoB cocTaBjieHa HA
OCHOBe:

— 3akoHoM P® ot 29.12.2012r. Ne 273-03 «O06 obpazoBannu B Poccuiickoit

denepanum»

— TlopsinkoM  opraHu3aliid, W OCYIIECTBJICHHS  0Opa3oBaTeIbHOMN
JEeSITETbHOCTH 0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MpOrpaMMaM
HAYaJILHOTO 00IIIero, OCHOBHOTO OOIIETO W CPETHEro OOIIero

oOpazoBanus (yTBepkaeHHoro Ilpukazom MunuctepcTBa oOpa3oBaHHs H
Hayku Poccuiickoii @eaepannn ot 30.08.2013 r. Ne 1015)

— @epepalbHbIM ~ TOCYJApCTBEHHBIM  O0pa30BaTEIbHBIM  CTaHAAPTOM
OCHOBHOTO  00mmiero  oOpa3oBaHusl  (YTBEP)KIEHHOTO  MPUKA30M:
MunucrepctBa OOpazoBanusi 1 Hayku Poccuiickoit ®denepanuu ot
17.12.2010 r. Ne 1897, 3apeructpupoBanHoro MuHtoctom Poccun
01.02.2011r., per. Ne 19644)

— Tlpukazom MunucrepcTBa obpa3zoBanus U Hayku Poccuiickort deneparuu
Nel576 u Nel1577 ot 31.12.2015 1. «O6 m3menenmsx, BHeceHHBIX BO DI'OC
HAYaJIbHOTO OOIIEr0 U OCHOBHOTO OOIIIET0 00Pa30BaAHUSD)

— TIucemom MunuctepctBa oOpa3zoBanus u Hayku P® ot 28 oktsa0ps 2015
roja NeO8 — 1786 «O pabouux nporpaMMax yuyeOHBIX IPEIMETOBY

— YcTraBoM 00pa3zoBaTEIbHOTO Y UpeKaCHUS

— IIporpamMmoii pa3BuTus YUpeKaeHUs

— OcCHOBHBIMHU 00pa30BATEILHBIMUA IPOrPAMMAMHU ILIKOJIbI BCEX YPOBHEHN

— TlonoxxeHnuem 0 BHYTPEHHEN CHCTEME OLIEHKU KauecTBa 00pa3oBaHuUs

— [lonoxeHnunem 00 OCYILECTBICHUH TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
NPOMEXYTOUHOU aTTecTaly 00yJaromuxcs

— llomoxxeHne O BEACHMHM DJEKTPOHHOIO JKypHajia M JIHEBHHKA
«QnexktponHoit [lepMckoit 00pa3oBaTEIbLHON CUCTEMBDY

— aBTOpCKOW paboueil mporpammel o ¢uiuke a1 10-11 xmaccos:
®uszuka. Pabouas mporpamma k nuann YMK TS, Msakumesa, M.A.
[TerpoBoii. 10-11 kmaccel: y4eb. mocobue it o0IeoOpa3oBar.
opranu3auuii: 6a3oBbiid ypoeHs / M. f. Ilerposa, N.I'. Kynukosa O M.:
Hpoda, 2019. - 91 c.

— TIlporpamma «O. A. Kpbicanona, I'. . Mskumes. Pabouas nporpamma k
muann YMK TS, Makumea ®@uszuka (yrimyOiaeHHbIH ypoBeHb) s 10-
11 xmaccoB o00meoOpa3oBaTeNnbHbIX  yupexaeHuit ». (COopHHK
«IIporpammbl  0O1Ie00OpazoBaTenbHBIX yupekaeHuit. Pusmka. 10-11
kiaccel.y M,: Jpoda, 2017).B nmporpamme ydTeHBI OCHOBHBIE HACH U
MOJIOKEHUST TIporpaMMbl (DOPMUPOBAHUS M PA3BUTHS YHHBEPCAIbHBIX
y4eOHBIX JEHUCTBUI IJIA cpeaHero oOuiero oopa3zoBaHus U COOJIO/ICHA
npeeMCTBEHHOCTh ¢ [lpumepHoil mporpammoil 1o ¢duszuke aus



OCHOBHOTO 00111eT0 00pa30BaHUs.

ITporpamma KOHKPETU3UPYET coJIep)KaHue IPEIMETHBIX TEM
o0pa30BaTeNpbHOrO0 CTaHAapTa Ha MPOPUIBHOM YpOBHE, JaeT NPUMEPHOE
pacnpeneneHre ydeOHBIX 4YacoB IO pas3fenaM Kypca U PEKOMEHAYEMYIO
IOCJIEI0BATEIBHOCTh M3YyUEHUsl PA3/esoB (PU3MKU; omperenseT Habop OMBITOB,
JEMOHCTPUPYEMBIX YUYMTEJIEM B Kiacce, J1abOpaTOPHBIX M IPAaKTHUECKUX padorT,
BBITOJIHAEMBIX YUaIllUMUCS.

Martepuan, BRIXOASIIMN 3a Tpeaenbl 00sS3aTeNbHBIX TPEeOOBaHUN K YPOBHIO
MOJITOTOBKU BBIMTYCKHUKOB CPEIHEH IIKOJBI, BBIIEICH B MPOrpaMMe KypCHBOM.
O10op Takoro marepuana g MPOTPaMMbl U yUYEOHHKOB MPOGUIBHOTO YPOBHS
OCYIIECTBIISUICSI HAa OCHOBE HECKOJIBKMX KpPUTEpPHEB: OTOWpayics MaTepuan,
CIIOCOOCTBYIOIUH 0OoJiee TIIyOOKOMY IMMOHUMAHHIO OCHOBHBIX 3aKOHOB (DHU3UKH,
dbopMupoBaHuIo OoJiee MONMHON (PU3NUECKOW KapTHHBI MHPA; PACIIUPSIICS KPYyT
OPUMEPOB TMPUMEHEHHUS HM3yYaeMbIX 3aKOHOB B COBPEMEHHOW MpPaKTUYECKOU
AKU3HU.

MOINPUKALUA ITPOTPAMMBI: npu u3ydyeHHH HEKOTOPBIX TEM, H3-3a
COKpalIEHUs MaTepuaja YMCIO0 YaCOB YMEHBIIAETCS, a IPU U3YUYECHHHU JAPYTUX
TeM YyBeauuuBaercs. Tak, Hampumep, B 10-oM Kiacce MeEXaHUYECKHE
KoJjieObaHus U BOJNHBI He paccMarpuBaroTcs. Ho B 11 kimacce Ha ux u3zydeHue
OTBOJAMUTCSL OOJIbIIIE YacOB, YEM PEKOMEHAYyeTcs Mo mnporpamme WM3yuenue
JaHHBIX TeM B 11 Kilacce MO3BOJSIET ATO OCYIIECTBUTH Ha 0O0JEe BBICOKOM
MaTeMaTHYECKOM YpPOBHE, TaK KaK ydalluecs YK€ HU3y4YWId MO0 MaTeMaTHUKe
aneMeHThl AU PepeHITuaIbHOr0 U UHTETPaIbHOIO UCUUCIICHHUS.

[IpuMeHeHHEe OCHOB MaTeMaTHYECKOrOo aHalih3a CHaudalla K MEXaHUYECKUM

KOJICOAHUSIM TO3BOJISIET 00Jie€ IIMPOKO HCMOJB30BaTh METOJ AaHAJOTUM U

COKpPaTUTh BpeMsi Ha HW3YYCHHE DJJIEKTPOMArHUTHBIX KOJICOAHW U BOJIH.

N3mMeHeHus, BHECEHHBIE B IPOrpaMMy, HE TPeBBIIAT 15%.

MECTO KYPCA ®U3UKH B OCHOBHOH OBPA3OBATEJBbHOM

MMPOT'PAMME:

Jlannast pabouasi mporpamma 1o ¢usuke st 6a30BOTO YPOBHS COCTaBIICHA U3

pacuéra 136 4 3a nBa roma ooyuenus (o 2 4 B HeAento B 10 u 11 kinaccax), ams

yrayonenHoro ypoBass - 340 u ( mo 5 u B Henmenmto B 10 m 11 kimaccax); B

MporpaMMe YUTEHO Pe3epPBHOE BpeMsi, KOTOPOE MOKET ObITh UCIOJIB30BAHO JIJIsI

YBEJIMYEHUs] BPEMEHUM Ha U3y4YEHUE OTHACIbHBIX TeM Kypca (QU3UKA B

3aBUCUMOCTH OT MOTPEOHOCTEN yUaluxcs.

HEJU U3YUEHUSA OPU3UKU:

* YCBO€HHME 3HAHMH O METO/IaX HAy4YHOTO IMO3HAHHUS MPHUPOJIbI; COBPEMEHHON
dbu3uYecKol KapTUHE MHUpa: CBOMCTBAaX BEIIECTBA U MOJIS, TUHAMUYECKUX U
CTaTUCTUYECKUX 3aKOHAX MPUPOJIbI, CTPOCHUH U SBOJIIOIIMHU BCceleHHol;

* 3HAKOMCTBO € OCHOBaAMH (PM3MYECKUX TEOPHUM: KIIACCUYECKOM MEXAHUKH,
MOJIEKYJISIPHOKMHETUYECKOW  TEOpUM, TEPMOJAMHAMUKH,  KIACCUYECKOU
ANEKTPOAMHAMUKHU, CHEUUATBHOW TEOPUM OTHOCUTEIIBHOCTH, KBAaHTOBOM
TEOPUH;



* OBJIaJIeHUE YMEHUSIMU TTPOBOUTH HAOIOEHNS, TUIAHUPOBATh U BBHITIOTHSATH
AKCIIEPUMEHTHI, 00pabaThiBaTh PE3yIbTaThl U3MEPEHUM, BBIIBUTATh TUIIOTE3bI
U CTPOUTH MOJIEIIY, YCTAHABIMBATH TPAHUIIBI X TPUMEHUMOCTH;

« MIpUMeHeHHe 3HaHWil Mo (u3nke 1id OOBICHEHUS SBICHUW TMPUPOJIBI,
OpUHIMIA padOThl TEXHUYECKUX YCTPOMCTB, MJis pelieHus (pU3ndeckux
3ajay, JUIsi  CaMOCTOSITENIbHOTO TMPUOOpETEeHUs HOBOW  HH(pOpPMAIUU
(Gu3MUEeCKOro COAEpKaHUsI M OLEHKH €€ JIOCTOBEPHOCTH; °* Ppa3BUTHE
NMO3HABATEJbLHBIX HHTEPECOB, HHTE/LIEKTYAJIbHBIX W TBOPYECKHX
CNOCOOHOCTEM B TIpoliecce penieHus (PU3NIeCKuX 3a/1a4 U CaMOCTOSITEIIBHOTO
MpUOOPETEHUSI HOBBIX 3HAHWM, TPU BBINOJTHCHUH OSKCIICPUMEHTAIBHBIX
HCCIICIOBAHMM, TMOJTOTOBKE JOKIAI0B, pedepaToB U JPYTrUX TBOPUECKHUX
pabor;

« BOCIIUTAHME JyXa COTPYJHUYECTBA B IMPOIECCE COBMECTHOTO BBHIMTOJHEHUS
3a/1a4, YBAXKUTEJIBHOIO OTHOLICHHS K MHEHUIO ONIOHEHTAa, YBAXEHUA K
TBOpPIIAM HayKM U TEXHUKH; MpUOOpEeTEeHHWEe OmbiTa 000CHOBAHUA
BBICKA3bIBAEMON  MO3ULHUH, MOpPAJIbHO-ITUYECKOW OLEHKU PE3YyIbTaTOB
UCIIOJIb30BaHUsI HAYYHBIX JIOCTUKEHUI;

* HCNOJIb30BAHNE TNPHOOPETEHHbIX 3HAHMHA W YMEHHHM [JI pEUICHUS
NPAaKTUYECKUX, JKU3HEHHBIX 3a/a4y, 3allUThl OKPY>KAloleW  Cpenbl,
obecrieueHns 6€30MacCHOCTH KU3HEACATEIBHOCTH YEJIOBEKa U OOIIECTRA.

[Iporpamma HampaBiieHa Ha (OPMUPOBAHUE Y IIKOJBHUKOB OOIICYy4eOHBIX
YMEHHUM M HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JESITEIBHOCTH U KIFOUEBBIX
KOMITETCHIUH.

IIJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS

JInuHOCTHBIE pPe3yJIbTaThI:

YMEHHE YIIPaBIIATh CBOEH ITO3HABATEILHON JEATEIIbHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUHW BCEH  JKW3HM; CO3HATEIIbHOE OTHOIIEHHWE K HEMPEPhIBHOMY
00pa3oBaHHIO KaK YCJIOBHIO YCIICIIHOW MpodecCHoHaIbHON W OOIIECTBEHHOU
JeSATeIIbHOCTH;

YMEHHE COTPYJIHHYATH CO B3POCIBIM, CBEPCTHUKAMHU, JIETHMHU MIIQJIIIETO BO3pacTa
B 00pa3oBaTeIbHOM, Yy4eOHO-HCCIEA0OBATENbCKOM, MPOEKTHOW M APYruX BHUIAX
NEATETLHOCTH, * C(OOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY VypPOBHIO pa3BHTHs HayKH; OCO3HAaHWE 3HAYMMOCTH HAYKH,
BJIAJICHUS JOCTOBEPHOUW MH(POpPMAITEH O MEPEIOBBIX TOCTIKCHHUIX U OTKPBITHIX
MHPOBOM M OTCUYCCTBCHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00
YCTPOHCTBE MHUpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUICCKOMY TBOPYCCTRBY;
qYBCTBO FOPJIOCTH 3a POCCUHCKYIO (PU3HUECKYIO HAYKY, TYMaHHU3M;
MOJIOKHUTEIIBHOE OTHOIIIEHUE K TPYY, IeTEyCTPEMIEHHOCTH;

*3KOJIOTHYECKAs KyJbTypa, OEpekKHOE OTHOIICHUE K POIHOU 3emiie, TPUPOIHBIM
OoorarctBam Poccum W MHpa, TOHUMAaHHE OTBETCTBEHHOCTH 3a COCTOSHHUC
MPUPOIHBIX PECYPCOB M PA3yMHOE IIPUPOIOIIOIH30BAHNE.



MertanpeamerHble pe3yJbTaTbl 00ydeHUs (GU3NKE B CpPeaHEH  IIKOJE
MpECTaBJICHBI TPEMS I'PYIIIaMU YHUBEPCATbHBIX YU€OHBIX JICHUCTBUM:

1) PeryjsiTUBHbIE YHUBepcajbHble YueOHbIe AelCTBHS
BbINyCKHUK HAYYHUTCSH:
CaMOCTOSITEJIbHO OIpPEACNATh IEJId, CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC
3a/1a4d B 00pa30BaTEIbHOM NEATEILHOCTH U KU3HEHHBIX CUTYaIIHIX;
OIICHUBATh PECYpPChl, B TOM YHUCJIE BpeMsl W JIpyrue HeMaTepuajbHbIE PeCypChl,
HEOOXOMMBIC JUTS TOCTHKEHHS TIOCTABJICHHON paHee Melu;
COTIOCTABJIATH UMCIOITUECS BO3MOKHOCTH M HEOOXOIUMBIC IS JOCTHKEHHUS LIEIIH
pPECYPCHI; * OPraHU30BBIBATh d(PGHEKTUBHBIA MOWCK PECypCcOB, HEOOXOIUMBIX IS
JIOCTHKEHHUS ITOCTABICHHOM I1E/IH;
OTIPEEISITh HECKOJIBKO MyTeH JOCTHKEHUS ITOCTABICHHOM TICIIH;
BBEIOMPATh ONTUMAJBHBIA MyTh JOCTIDKCHHS IEIH C y4eToM 3(PGEeKTHBHOCTH
pacxo0BaHUs PECYPCOB M OCHOBBIBASICh HA COOOPAKEHUSIX ATUKH U MOPAJIH;
3a/1aBaTh HapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXHO OIPEACIUTh, UTO IICJIb
JIOCTUTHYTA,
COTIOCTABJISATh IIOJYYEHHBIA PE3ynbTaT JACATEILHOCTH C IIOCTABJICHHOM paHee
IIEeJIbI0; * OIICHUBATh TOCJIEACTBUS JOCTHKEHHUS MOCTABICHHON 1€ B y4eOHOM
JeATEIIbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIINX JTFOJIEH.

2) Ilo3HaBaTe/ibHbIE YHHBepcajbHble Yy4eOHbIe JAeHCTBUS
BbInyCKHMK HAYYHTCH:
KPUTUYECKH OIICHUBATh W HHTEPIPETUPOBATH HH(OPMAITHIO C PA3HBIX MTO3UIINN;
pacno3HaBaTh U (UKCHPOBATH MPOTUBOPEUHs B HH(DOPMAITMOHHBIX HCTOYHUKAX;
HCIIOJIb30BaTh pa3TuIHbIC MOJCIBHO-CXEMaTHUSCKUE cpencTtBa IS
MIPE/ICTABIICHNS] BBISIBIICHHBIX B MH()OPMAITMOHHBIX HCTOYHUKAX TTPOTHBOPEUHH;
OCYIICCTBJIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN MOWCK U CTaBUTh HA €r0 OCHOBE
HOBBIC
(yueOHbBIC ¥ TTO3HABATENBHBIC) 3a/1a4H;
HCKaTh U HaXOJAUTh 0000IIIEHHBIE CITIOCOOBI PEIICHUS 3a/1aY,
MIPUBOJUTh KPUTHUECCKHE apTyYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYXICHUS,
TaK U B OTHOIIEHUU JCUCTBUN U CYKICHUHN JIPYyroro;
aHaJM3UPOBATh U TPEoOPa30BBIBATH MTPOOIEMHO-TIPOTUBOPECUNBBIC CUTYAIIHH;
BBIXOJINTh 3a PaMKH Y4eOHOTO IpeaMeTa W OCYIIECTBIATH IeJeHAINPaBICHHBIN
TTOMCK BO3MOYKHOCTEH IMPOKOTO TIEPEHOCA CPEICTB M CIIOCOOOB JIEHCTBHSI,
BBICTpPaWBaTh HMHIWBUAYAJIbHYI0 O0Opa30BaTEIbHYIO TPACKTOPHIO, YYHUTHIBAS
OTPaHUYCHHSI CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPaHUUYCHUS;
MEHSATh M yJIEePKUBATh Pa3HbIC MO3UIIMN B IMO3HABATEIHLHOU ACSITCIBHOCTH (OBITH
YYCHHKOM U yuduTesieM; (popMyInpoBaTh 00pa30BaTEIIbHBIN 3alpOC U BBITIOJIHATH
KOHCYJIbTaTUBHBIC (DYHKIIUHM CAaMOCTOSTEIBLHO; CTABUTh NIPOOIeMy B paboTaTh HaJl
€e pEeIICHHEeM; YIPaBIsITh COBMECTHOW IO3HABAaTEIBHOW MJCSATEIBHOCTHIO U
MTOTYUHSITHCS).

3) KoMMyHMKATHBHbIE YHHBEpPCAJbHbIE YueOHbIe JelcTBUS

BbInyCKHMK HAYYUTCH:
OCYIIECTBJISATh JCJIOBYI0O KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAMH, TaK M CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTEIbHON OpTraHU3AIlNH, TaK U 32 €€ MPeJIeIaMHu);



IPU OCYIIECTBICHUH IPYNIIOBON pabOThl OBITH KaK PYKOBOAMUTEIEM, TaK U WICHOM
IOPOEKTHOM KOMaHAbl B pa3HbIX pOJIIX (FeHepaTopoM HJel, KPUTHKOM,
UCTIOJTHUTEIIEM, NIPE3CHTYIOMINUM U T. 11.);

Pa3BEpHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCHOJIH30BAHUEM
aJIeKBaTHBIX

(YCTHBIX U MUCbMEHHBIX ) SI3BIKOBBIX CPEICTB;

pacro3HaBaTh KOH(QIUKTOTEHHbIE CUTYallud M MPEJOTBpamaTh KOHPIUKTHI O UX
aKTUBHOM (pasbl;

KOOPAMHUPOBATh U  BBINOJMHATH pabOTy B YCIOBUSAX  BHUPTYaJIbHOTO
B3aMMOCHCTBUS (MM COUYETAHUS PEaTbHOTO U BUPTYAIbHOTO);

COTJIACOBBIBATh TMO3MIIMKA WICHOB KOMaHABI B Ipolecce padoThl Haja OOIIKM
IPOAYKTOM/pEIICHUEM;

OPEICTaBISATh  MyOJUYHO  Pe3yabTaThl WHAMBUAYAJIbHOW UM TPYIIOBOM
NESITEIbBHOCTH KakK Tepes] 3HAKOMOM, TaK U Mepejl HE3HAKOMOM ayAUTOpUEH;
noJ0MpaTh MapTHEPOB IS JEJIOBOM KOMMYHMKAIIMM HMCXOJS W3 COOOpakKeHUU
PE3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATUI;

BOCIPUHUMATh KPUTUYECKUE 3aMEUYaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;
TOYHO U €MKO (OpMyJIMpOBaTh Kak KPUTHUECKHE, TaK M OJI0OpUTEIIbHBIC
3aMeuaHusl B aJpec JpPYrux JioJed B paMKax JeJoBOM M 00pa3oBaTesbHOM
KOMMYHHUKAIIUH, 30€erast Ipu 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYXIACHUM.

IIpeamerHbie pe3yabTarbl. B pe3ynprare H3ydeHHs y4eOHOTo MpeaMera
«Du3uKa» Ha YPOBHE CPETHETO 00IIET0 00pa30BaHUS:

BoinyckHMK Ha 0230BOM YPOBHE HAYYHUTCS:

JEMOHCTPUPOBATh Ha MpUMEpax pojb M MeCTO (PU3MKM B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTHU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIBHOCTH JIFOJICH;

JEMOHCTPUPOBaTh Ha NpHUMEpax B3aWMOCBS3b MEXIYy (QU3UKOW U JPYTUMHU
€CTECTBEHHBIMHU HayKaMU;

YCTaHaBJIMBAaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUNA M INPHUMEHSITH
OCHOBHBIE (hU3HUECKHUE MOJIEIH JIJIsl UX ONUCAHUS U OOBSICHEHNUS;

UCIOJIb30BaTh MH(POPMALINIO (PU3UYECKOTO COJIEP KAHMS MPU PEIICHUU YYCOHBIX,
NPaKTUYECKUX, NPOEKTHBIX M  MCCIENOBAaTEIbCKUX  33J1ay, HMHTErpUpYs
MH(OPMAIUIO U3 PAa3IMYHBIX HCTOYHUKOB U KPUTHUECKH €€ OLICHUBAs;

pasznuyaTh U YMEThb HUCIOJIb30BaTh B y4E€OHO-UCCIEIOBATEIbCKON NIESITEIbHOCTH
METO/Ibl HAYYHOTO MO3HaHUs (HaOJII0IeHuE, ONMCaHue, U3MEPEHNE, SKCIIEPUMEHT,
BBIJIBUKEHUE TUIOTE3bl, MOJEIUPOBAHUE U JIp.) U (HOPMBI HAYYHOTO MO3HAHUS
((pakThl, 3aKOHBI, TEOPUHU), AEMOHCTPUPYS Ha NPUMEpPaX HX pOJb U MECTO B
HAay4YHOM MO3HAHUU;

— NPOBOAUTH TMpPSIMbIE W KOCBEHHbIE HW3MEHEHUs (U3MUECKUX BEJIUYUH,
BEIOMpAs

U3MEpUTENIbHbIE MPUOOPHI C YYETOM HEOOXOAMMON TOYHOCTH H3MEPEHUH,
IUIAHUPOBATH XOJI M3MEPEHHH, MOJIy4aThb 3HAYEHUE HM3MEPSEMON BEIMYMHBI W
OLIEHMBATh OTHOCUTENBHYIO MOTPEUIHOCTD MO 3a/laHHBIM (popmyiam;



IPOBOANUTH HCCIIEJOBAHMS 3aBHUCHUMOCTEH MEXAY (PU3NYECKUMHU BEIUYMHAMHU:
IIPOBOJUTL HU3MEPEHHUsSI M OIpPEACNATh Ha OCHOBE HCCIENOBaHUS 3HAYCHUE
[IapaMEeTPOB, XapaKTEPU3YIOLUX JAHHYIO 3aBHUCHUMOCTb MEKIY BEIMYHHAMH, U
JIeaTh BBIBOJI C YYETOM IOTPEIIHOCTH U3MEPEHUN;

UCIIOJIb30BaTh JJI ONMCAHUSA XapaKTepa IPOTEKaHus (U3MUECKUX IPOLIECCOB
(¢u3nyecKue BEIMYUHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEX]Ly HUMU;
UCIIOJIb30BaTh JJI ONMCAHMS XapakTepa IpOTEKaHHs (PU3MUECKHX MPOLECCOB
¢dusznyecKre 3aKOHBI C yY€TOM IPAHHULl UX TPUMEHUMOCTH;

pemarb Ka4yeCcTBEHHbIE 3aJadyd (B TOM YHCIE W MEXIPEIMETHOIO XapakTepa):
UCTIONB3YST MOJENH, (U3MUECKHUE BEIUUYMHBI U 3aKOHBI, BHICTPAWBATh JIOTHUECKU
BEPHYIO LEMOYKY OOBSCHEHHs (JI0Ka3aTeNbCTBA) INPEIJIOKEHHOIO B 3ajaye
npoiiecca (sBJIeHHUs);

peliaTh pacyeTHhIE 33/a4d C SBHO 3aJaHHON (PU3NYECKOM MOJEBIO: Ha OCHOBE
aHaJln3a yCJIOBUS 3aJlauM BBIACIATH (PU3HUECKYI0 MOJENb, HAXOAUTh (DU3HUECKUE
BEJIMUMHBI U 3aKOHBI, HEOOXOIUMBIE U JIOCTATOYHbIE JIUISl €€ PELIEHUs], IPOBOJUTh
pacyeThl U IPOBEPSTH IIOIYYEHHBIN PE3YIIbTAaT;

YUUTBHIBaTh TpaHMIIBl TPUMEHEHUS M3YyUYEHHBIX (U3MUECKUX MOJENIed MpH
penieHnn (U3NYECKUX U MEeXIPEIMETHBIX 3a/1a4;

UCIOJB30BaTh HMH(OpPMALMIO W NPUMEHATh 3HAHMS O NPUHLUIAX PAOOTHI U
OCHOBHBIX  XapaKTEpUCTHUKAaX HW3YYEHHbIX MAIIMH, MNpPUOOPOB U  JIPYrHX
TEXHUYECKUX YCTPOWCTB JUISL peneHns IIPAKTUYECKUX, y4eOHO-
MCCIIE0BATEIBCKUX U IPOEKTHBIX 3a1a4;

UCIIOJIb30BaTh 3HAHMUS O (PU3UYECKUX OOBEKTaX M MpOIEeccax B IMOBCEIHEBHOU
XKU3HM JUIsl oOecriedeHHsi O€30MacHOCTH MNpu oOpalieHuu ¢ npubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMM, JJIsi COXPAHEHHUS 30POBbS U COONIOACHUS HOPM
DKOJIOTHYECKOTO TOBEJEHUsI B OKPYXKAIOIIEW cpene, I NMPUHATHS PELICHHUN B
IIOBCETHEBHOM KU3HH.

BoinyckHuk Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYNUTHCH:
MOHUMATh U OOBSICHATH LIETOCTHOCTh (PU3NYECKON TEOPUH, pa3inyaTh TPAHUIIBI €€
MPUMEHUMOCTH M MECTO B Py APYTUX PU3NUECKUX TEOPHU;
BIAJCTh TMPUEMaMU TIOCTPOCHHUS TEOPETHUYECKUX JOKA3aTeNbCTB, a TaKXKe
MIPOTHO3UPOBAHUSI OCOOCHHOCTEN MPOTEKaHUS (PU3NYECKUX SIBJICHUN U MIPOIIECCOB
Ha OCHOBE IMOJTYYEHHBIX TEOPETUYECKHUX BBHIBOJOB M JI0KA3aTEIILCTB;
XapaKTEPU30BaTh CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAOIIMMHI HAYYHBIMHU
MOHATUSMU: TPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, MOJIC), ABWIKCHUE,
CHUJIa, DHEPTHS; — BBIJIBUTATh TUTIOTE3BI Ha OCHOBE 3HAHUS
OCHOBOTIOJAraoImXx (GU3NUEeCKUX 3aKOHOMEPHOCTEH U 3aKOHOB;
CaMOCTOSATENILHO IIJIAHUPOBATh W TPOBOJWTH (HU3UYECKUE DKCICPUMCHTBI, —
XapaKTepU30BaTh TJI00ATBHBIE TIPOOIEMBI, CTOSIIIINAE TIEPE] YUeTOBEUECTBOM:
YHEPTreTUYECKUE, CHIPHEBBIC, IKOJIOTUUECKHUE, — U POJIb (PU3UKU B PEIICHUU ITHX
npo0seM; — peniarh MPaKTUKO-OPUEHTHUPOBAHHBIE KAYECTBEHHBIE M PACUETHHIC
dbuszndeckue 3agadd C BBHIOOPOM (DPU3MUECKOW MOJENH, HCIOJIb3ys HECKOJIBKO
bu3NMYecKuX 3aKOHOB WM (OPMYJ, CBSA3BIBAIONIUX W3BECTHBIC (DU3MUECKHE
BEITUYMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH; — OOBSACHITh  TPUHIIUATIBI



paboOThl M XapaKTEPUCTUKU HM3YYEHHBIX MAalIuH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

OOBSCHATH YCIOBUSA TNPUMEHEHUS (PU3WYECKUX MOJeNe Tpu  pelieHuu
bu3nuecKkux 3a7a4, HaXOJUTh AJIEKBATHYIO MPEAJIOKEHHOW 3a7ade (PU3NYECKYIO
MOJIeJIb, pa3peniaTh NpodsieMy Kak Ha OCHOBE MMEIOUIUXCSl 3HAHWUM, TaK U TpH
MTOMOIIN METOAO0B OLICHKH.

BbinycKHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

OOBSICHAT, W aHAJIM3UPOBATH pOJIb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPAa, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOAEH;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIYy (PU3UKON MU JAPYTMMHU €CTECTBEHHBIMH
HayKaMHU; — XapaKTEepHU30BaTh CHCTEMHYIO CBA3b MEKJY OCHOBOIIOJAraroIIUMHU
HAayYHbIMU MOHSITHSIMH: IPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, IIOJIE),
JBUKEHUE, CUJIA, DHEPTHS]; — TOHUMAaTh U OOBACHATH LIEIOCTHOCTh (PU3HUYECKOI
TEOpHUH, PA3IMYaTh TPAHULBI €€ NPUMEHUMOCTH W MECTO B pALy JIpPYruX
(bu3NYECKUX TEOPHUIL;

BIAJECTh IPUEMaMHU IIOCTPOEHUS TEOPETHUUYECKUX JOKA3aTeNbCTB, a TaKXKe
IPOrHO3UPOBAHUSI OCOOCHHOCTEN MPOTEKaHUsI (PU3UUECKUX SBJICHUH U MPOLECCOB
Ha OCHOBE ITOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U I0KA3aTEIIbCTB;
CaMOCTOATEIbHO KOHCTPYUPOBATh SKCIIEPUMEHTAIIbHBIE YCTAHOBKH ISl IPOBEPKHU
BBIZIBUHYTBIX  THIOTE3, pPACCUUTHIBATH a0OCONIOTHYI0O W OTHOCHUTEIIbHYIO
NOTPEITHOCTH;

CaMOCTOATENBHO MIAHUPOBATh U IPOBOAUTH (PU3HUUECKUE IKCIIEPUMEHTHI;

pemarb MpPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE M PACUETHBIE (PU3HUYECKHE
3a/layd C OMOpPOM KaK Ha M3BECTHbIE (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJIEJIH, TaK U HA TEKCThI C U30BITOYHON WH(MOPMAITHEH;

OOBSICHATH IPAHUILIBI IPUMEHEHUS U3yUYEHHBIX (U3NYECKUX MOJEIEH MpU peleHUH
(bu3MYECKUX U MEXIPEIMETHBIX 33/1a4;

BBIIBUTAaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBONOJArarolUX (QU3NYECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB,;

XapaKTepu30BaTh IJI00AbHbIE MPOOJIEMBI, CTOAIIUE IE€pell YeJIOBEUECTBOM:
HHEPreTUYECKUE, CHIPbEBBIC, SKOJIOTMUECKHE, U POJb (PU3MKU B PEIICHUU ITUX
npo0sieM; — OOBSCHATh MPUHUMUIIBI PadOTBl M  XAPAKTEPUCTUKU H3YyYEHHBIX
MalIuH, NPUOOPOB U TEXHUUECKUX YCTPOMCTB;

OOBSACHATh YCIOBUS TNPUMEHEHUS (PU3MYECKUX MOJENEeH TNpH PpPELICHUU
dbu3nyecKux 3a7ay, HaXOJUTh AJCKBATHYIO MPEIJIOKEHHON 3a/aue (PU3NYECKYIO
MOJIeJIb, pa3peniaTb NpoOsieMy Kak Ha OCHOBE MMEIOIIMXCA 3HAHUM, Tak U MpHU
MOMOIIM METO/IOB OLIEHKH.

BbInyCKHMK Ha yriiy0JIeCHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYUThCH:
IPOBEPATh  OKCHEPUMEHTAIBHBIMU  CPEICTBAMHM  BBIJIBUHYTHIE  THIIOTE3BI,
dbopMynupys 1Leb HCCIENIOBaHUS, HAa OCHOBE 3HAHMUS OCHOBOIIOJIATAIOLINX
buznyeCKuX 3aKOHOMEPHOCTEHN U 3aKOHOB;

ONMCHIBATh W AHAIM3UPOBATH IMOJIYYEHHYIO B pe3yjbTaTe MPOBEAEHHBIX
(bu3NYECKUX IKCTIEPUMEHTOB HH(OPMALINIO, OTIPEIEIISATh €€ T0CTOBEPHOCTD;



MOHUMATh M OOBSICHATH CHUCTEMHYIO CBS3b MEXAY OCHOBOIIOJIATAIOIIUMHU
HAyYHBIMU TOHSTUSMHU: TPOCTPAHCTBO, BpeMs, Marepusi (BELIECTBO, IOJE),
JNBH>KCHUE, CUJIA, DHEPTUSA; — PEIIaTh OKCIEPUMEHTAJbHbIEC, KA4YE€CTBEHHBIE U
KOJIMYECTBEHHBIE 33/1a4d  OJMMIIMAJHOTO YPOBHSL  CIIOKHOCTH, HCIOJIb3YS
(dbu3MYecKue 3aKOHbI, a TAK)XKE YpaBHEHUS, CBSI3bIBAIONINE (DU3NUECKUE BETUUNHBL;
aHAIM3UPOBaTh TPAHUIIBI TNPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IMOHUMATh
BceoOImMit  xapaktep  (PyHIaMEHTaJbHBIX 3aKOHOB W  OTPaHUYEHHOCTH
WCIIOJIb30BaHUsl YACTHBIX 3aKOHOB;

dbopMyIMpoBaTh W  pemIaTh ~HOBBIE  3a7a4yd, BO3HUKAIOIIMNE B  XOJE
y4eOHOMCCIIEI0BATENBCKONU U MMPOEKTHOM I€SITEILHOCTH;

YCOBEPIIEHCTBOBaTh MNPHUOOPHI W METOABI HUCCIEAOBAHUSI B COOTBETCTBUU C
MMOCTaBJICHHOM 3a/1a4eH;

UCIIOJB30BaTh METOJIBl MaTEeMaTUYECKOr0 MOJICTUPOBAHUS, B TOM YHCIE
MPOCTEUIINE  CTATUCTUYECKHUE  METOAbl  JUIE  0O0paOOTKH  PE3ysIbTaToB
HKCIIEPUMEHTA.

OCHOBHBIE TUIIBI YYEBHBIX 3AHATHM:

Ypok u3ydeHus HOBOro yueOHOro Matepuana,

Ypok dhopMHUpoBaHUS NTEPBOHAYAIBHBIX MPEIMETHBIX YMEHUHN

YPpOK 3aKpeIuieHus: U IPUMEHEHUs 3HAHUN U YMEHU;

YPpOK OBTOpEHUS

VYpoxk 0060011a10111€TO TOBTOPEHUS U CUCTEMATU3aIlM1 3HAHUH;

YPpOK KOHTPOJISI 3HAHUN U YMEHH.

KoppexkunonHslii ypok

OCHOBHBIM THUIIOM YPOKa SIBJISIETCS KOMOMHUPOBAHHBIN.

®OPMbI OPTAHU3AIIMN YUEBHOI'O INPOLHECCA: unauBHayaibHbIE,
IPYIIOBbBIC, UHIUBUAYATBHO-TPYNIOBBIE, PPOHTAIBHBIE.

B pabote mo gaHHOW mporpamMme MCIOJIB3YIOTCS JESITeIbHOCTHBIC, MPOOJIEMHO —
MOMCKOBBIE, HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE,  HCCIEAOBATEIbCKUE |
MPOEKTHBIE TEXHOJIOTUHU.

Bunet u dopmbl TpPOMEKYTOYHOTO, HUTOroBoro KouTpoisisi: B 10-11 kiacca
MPOMEKYTOUYHBIA KOHTPOJIb OCYILECTBIISIETCS B BUJE TeMaTH4ecKuX TecToB. B 10 u
11 xmaccax mpoBOASTCS 2 NUAarHOCTHYECKUX pabOThI Ha OMpPEACIICHHE YPOBHS
rotoBHocTH K EI'D .



COJAEPKXAHUE KYPCA ®PU3UKU

10 Ky1acc

ba3oBblii ypoBeHb

¥Yruy0JieHHbI YPOBEHb

MOJYJIb 1. PU3UKA U ECTECTBEHHO-HA YUHBI
METO/I HO3HAHUS IPUPOJBI (1/44)

®dusuka — pyHgaMeHTaIbHas HayKa O
npupojie. MeTopl Hay4HOT'O UCCIIEJOBAHMS
¢u3nueckux siBiIeHuid. MoaenupoBanue
(bu3MYECKUX SIBJICHUN U TPOIIECCOB.
DU3NYECKNAN 3aKOH — TPAHULIBI
NPUMEHUMOCTH. PU3NUECKUE TEOPUU U

IIPUHOUII COOTBCTCTBUA. Ponpb 1 mecto (1)H31/IKI/I

B (popMHUpOBaHUN COBPEMEHHOM HAyUYHOU
KapTUHBI MUPA, B IPAKTUYECKOU
NEATEINBbHOCTH JIFOACU. Dusuka u Kyismypa.

®dusuka — pyHIaMeHTaIbHas HayKa O
npupojie. Hayunbiii MeToq no3HaHus
Mupa. B3aumMocBsizb Mexay Gu3uKon u
JOPYTMMH €CTECTBEHHBIMU HAYKaMM.
Metoabl HAy4YHOTO HCCIIEN0BaHUS
¢uznueckux spnenuit. [lorpemHoctu
M3MEPEHUN (PU3NYECKUX BETUYHH.
MopenupoBaHue ABICHUN U IIPOLIECCOB
IIPUPOJIBL. 3aKOHOMEPHOCTH U
CIIy4alHOCTb. ['paHULIBI IPUMEHUMOCTH
¢puznyeckoro 3akoHa. PuznyecKue TEOPUU
Y NIPUHLINI COOTBETCTBUA. POJIb 1 MECTO
¢u3uku B pOpMHUPOBAaHUH COBPEMEHHOMN
HAay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU
NEATEIIBHOCTH JIIOJIEN.

Qu3zuka u Kyrbmypa.

MOAYJIb 2. MEXAHUKA (33 4/ 63 u)

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOU
MeXaHuKU. BaxxHelie KuHeMaTH4eCKue
XapaKTEPUCTUKU — IIEPEMEILCHUE, CKOPOCTb,
yckopenue. OCHOBHBIE MOJEIH TE U
JIBUKCHUM.

BzaumopeiictBue Ten. 3akoHsl BcemupHoro
TIATOoTeHus, ['yKka, CyXoro TpeHus.
NuepuuanbHas cucteMa orcyeTa. 3aKOHbI
Mexanuku HeroToHa.

Nmnynbc MaTepruanbHON TOUKHA U CUCTEMBI.
N3mMeHeHne u coxpaHeHUE UMITYJIbCA.
Hcnonvzosanue 3aKoH068 Mexanuxu Ois
00bsICHEHUS 08UIICEHUSI HeDeCHbIX mel U OIS
PA36UMUsL KOCMUYECKUX UCCTeO08AHULL.
Mexanuueckas 3HEPTUsl CHCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXaHUYECKOM SHEPTUHU.
Pabora cunbl. Pasnosecue mamepuaivHoll
MouKu U meepoo2o mena. Yciosus
pasnosecus. Momenm cunvi. Pagnosecue

[Ipenmer u 3a7a4M KIIACCUUYECKOM MEXAHUKH.
Kunemarnueckue xapakTepuCTHKU
MEXaHUYECKOTO JBMKEHUS. Moaenu Ten u
JIBUOKCHUM.

PaBHOYCKOpPEHHOE MPSIMOIMHENHOE
JIBKEHUE, CBOOOTHOE Ta/IeHUE. IBUKCHHUE
TeJa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
JIBU)KEHHE TOUYKH IO OKPY>KHOCTH.
Ilocmynamenvhoe u epawjamenvroe
08udiceHUe meepooco meJa.
Bzaumopeiictue ten. [IpuHuun
CyNEpIO3ULIUU CHUJL.

NuepuuanbHas cuctema oTcyeTa. 3aKOHBI
MexaHuku HproToHa. 3akoHbl BceMupHOro
Tarorenus, ['yka, cyxoro tpenus. JIBmxeHune
HEOECHBIX TEJI U UX UCKYCCTBEHHBIX
CIIyTHUKOB. A61eHus, Habatodaemvle 6
HeUHepYUAaIbHbIX CUCMeMax Omcyema.
Nmnynbe cuiibl. 3aKOH UBMEHEHUSA U




arcuoxocmu u 2asa. Jleusicerue scuokocmeti
U 2a308.

coxXpaHeHHs uMItyjbca. Pabora cumbl. 3akoH
U3MEHEHUS U COXPAHEHUSI DHEPTUH.
PaBHOBECHE MaTepuaibHOM TOYKH U
TBEPAOTO TeJa. Y CIIOBUSI PABHOBECUS
TBEPAOTO TEJIa B UHEPLUHUATBbHON CUCTEME
oTcueTa. MomeHT cribl. PaBHOBecue
JKMJKOCTH U ra3a. [[BH)KeHue )XKUJIKOCTEeH 1
ra3oB. 3aKOH COXPAHEHUsl DHep2UU 8
OUHAMUKE HCUOKOCTU U 2A3d.

MOJIEKYJISAPHAA ®U3UKA U

TEPMOJIUHAMHUKA (21 4/ 44 u)

MonekynspHo-kuHeTuaeckas Teopust (MKT)
CTPOEHHS BEIIECTBA U €€
AKCIIEPUMEHTAIIBHBIE JOKA3aTEIbCTBRA.
AOcomnoTHast TeMIieparypa Kak Mmepa
CpeHEeW KUHETUYECKON SHEPTUU TEILIIOBOrO
JBUKEHHUS 4acCTHUll BelecTa. Mojienb
UJICAIBHOTO rasa. JlaBienue rasa.
YpaBHEHHE COCTOSHUS UICATBHOTO rasa.
VYpasuenune Menneneea— Knaneipona.
ArperaTtHble cOCTOSTHUS BelecTBa. Modensb
CMPOEHUsL HCUOKOCEU.

Buytpennsis sueprus. Pabota u
TerJIonepeaya Kak criocoObl U3BMEHEHHUSI
BHYTpeHHEM 3Heprud. [IepBriil 3aK0H
TepmoauHaMuKu. HeoOpaTumMocTh
TETUIOBBIX MporeccoB. [[puHIMIBI 1eCTBUS
TETUIOBBIX MAIIWH.

[IpenmMer u 3aga4u MOJIEKYJIAPHO-
kuHeTndeckon Teopun (MKT) u
TEPMOJIMHAMHUKH.

DkcnepuMeHTanbHbIe TokazaTenbcTBa MKT.
AOGcoutoTHas TeMIeparypa Kak Mepa CpeiHe
KUHETUYECKON YHEPTUU TEILUIOBOTO JBUKEHHUS
YacTUL] BellecTBa. Mozenp uaeanbHOro rasa.
JlaBnenue raza. CBs3b MEXy JaBJICHUEM U
CpEIHEW KUHETUYECKON dHEPTrUen
MOCTYMATEILHOTO TEMJIOBOTO ABUKECHUS
MOJIEKYJI UIEATBHOTO ra3a.

Mojenb uaeanpHOro ra3a B TepMOJIUHAMUKE:
ypaBHeHne MenaeneeBa—Knaneitpona,
BbIpaKEHUE JJIs1 BHYTPEHHEW SHEPruu. 3aKOH
JlanbToHa. ['a30BbIe 3aKOHBI. ATperaTHbie
COCTOsIHUSA BenlecTBa. Pa3oBbIe MEPEXOBbI.
[IpeoOpazoBanue sHEeprun B (ha30BbIX
nepexonax. HacelllieHHbIE 1 HEHACHILICHHBIE
napel. Biraxxnocts Bo3ayxa. Moaenp
CTpOEHUs KUAKOCTEN. [logepxnocmuoe
Hamsocenue. MoJielib CTPOCHUS TBEPABIX TEII.
Mexanuueckue ceoticmea meepovix me.
Buyrtpennsis sueprus. Pabora u
TerIonepeaada Kak CriocoObl U3MEHEHUS
BHYTpEHHEU 3HEpTrHu. 11epBoIil 3aK0H
TEPMOJUHAMUKHU. AJTMa0aTHBIN MPOIIECC.
Bmopoii 3axon mepmoounamuxu.
[IpeoOpaszoBanusi SHEPTUH B TETUIOBBIX
MaIlIHaX.

KII/I trennoBoit Mmammnsl. [{ukn Kapho.
DKoJIOTUYECKHE MPOOIEMbI




TCINNIOOHCPT CTUKHU.

SJTEKTPOJINHAMMEKA (10 /53 1)

DnekTpudeckoe nose. 3akoH KynoHna.
Hanpsi>keHHOCTh ¥ TOTEHIIUAI
ANEKTpOCTaTUYeCKOro noss. [IpoBoaHuKH,
MOTYNPOBOJHUKH U AUDJICKTPUKH.
Konpgencarop.

[IpenmMet u 3a7a4M JIEKTPOIMHAMUKH.
DIIEKTPUYECKOE B3aUMOJICHCTBUE. 3aAKOH
COXPaHEHMS ANEKTPUUYECKOTO 3apsa. 3aKOH
Kynona. HanpsskeHHOCTh ¥ TOTEHIUAT
ANEKTPOCTAaTUYECKOTO mouis. [IpuHiun
CYyHEPHO3ULINH HJIEKTPUUYECKUX TTOJIEH.
Paznocts norennuanos. [IpoBogHUKYN U
JTUADJICKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.
DnekTpuueckas eMkocTb. Konaencarop.
DHeprus 3JIEKTPUYECKOrO MOJIS.
[ToCcTOSIHHBIN JIEKTPUYECKUN TOK.
Onextpoapmwxkyias cuia (3J1C). 3akon Oma
JUISL TIOJTHOW DJIEKTPUYECKOM LETIH.
DIIEKTPUYECKUM TOK B TPOBOJHUKAX,
3JIEKTPOJINTAX, MOJYIIPOBOIHUKAX, I'a3ax U
Bakyyme. Ceepxnposooumocme.

COAEPKXAHUE KYPCA ®PU3UKU

11 kiaace

Bba3oBblii ypoBeHb

Yriay0aeHHbli yPOBEHD

Ipoaoaxenue JJTEKTPOANHAMMUKU (24 1/ 32 4)

IToCTOSIHHBIN ATIEKTPUYECKUN TOK.
Onextpoaprxkyias cuia (IJ1C). 3akon Oma
JUUTS TIOJTHOM DJICKTPUYECKOU LIETIH.
DIIEKTPUYECKHUN TOK B IPOBOAHUKAX,
ANEKTPOIUTAX, MOTYIPOBOIHHUKAX, Ta3ax U
Bakyyme. Ceepxnpogooumocms. UHIyKIUS
MAarHUTHOIO NoJisl. JleCTBUE MarHUTHOIO
TOJI1 HA IPOBOJAHUK C TOKOM U
IBIDKYLIYIOCS 3apsKEHHYI0 yacTuiyy. Cuna
Awmmnepa u cuna Jlopenua.

MarauTHble CBOMCTBA BEIIECTBA.

3aKOH 2JIEKTPOMArHUTHOW UHAYKIINH.
DJIeKTpOMarHuTHoe noJe. [lepeMeHHblit
TOK.

SABnenne camonHayKund. MHIYKTUBHOCTS.

3H€p2uﬂ IJIEKNIPOMACHUMHO2O0 NOJIA.

MarnautHoe nosie. Bektop MarHuTHOU
WHIYKIWH.

[IprHIMD Cynepno3ui MATHUTHBIX TOJIEH.
MarauTHoOE MoJie MPOBOJIHUKA C TOKOM.
JlericTBME MarHUTHOTO TIOJISI HA MPOBOJHHUK C
TOKOM U JBHXKYIIYIOCA 3apSKECHHYIO
yactunyy. Cuita Amnepa u cuina JlopeHua.
[ToToK BEKTOpa MarHUTHOW UHTYKIIHH.
SIBneHune 3eKTpOMarHuTHOM UHIYKIIAH.
3aKOH 2JICKTPOMArHUTHOM UHAYKIHU. DJ1C
WHJYKIIMH B ABWXKYILIMXCS TPOBOJHUKAX.
[Ipasuio JleHua. SIBnenue caMOMHIYKIUH.
NHayKTUBHOCTH. DHEPrUs
AJICKTPOMArHUuTHOTO TOJIs1. MarHuTHbIE
CBOMCTBA BEIIIESCTBA.




KOJIEBAHUS 1 BOJIHBI ( 24 4/ 72 1)

DIIEKTPOMAarHUTHBIE KOJICOAHMUSI.
KonebarenbHbli KOHTYP.
DJIEKTPOMAarHUTHBIE BOJIHBI. JlMana3oHbl
AIEKTPOMArHUTHBIX U3TyYEHUN U UX
NPaKTUYECKOE TPUMEHEHHUE.
I'eomerpuueckas ontuka. BoiHOBBIE
CBOMCTBA CBETA.

DNEeKTPOMAarHUTHbIE KOJICOAHMUS.
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOJeOaHusl.
BbIHYKI€HHBIE 3JIEKTPOMATrHUTHbBIE
koneOanus. Pezonanc. IlepemeHHbIN TOK.
Konnencarop u kaTyiika B enu
nepeMeHHoro Toka. [lpousBoacTso, nepegaya
U MIOTpeOJIeHUE FNEKTPUUECKON SHEPTHH.
Onemenmapnas meopusi mpaucgopmamopa.

DJIEKTpPOMarHuTHoOE noJie. Buxpesoe
3JIEKTPUYECKOE T0JI€. DJICKTPOMATrHUTHBIE
BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Jnamna3oHbl

BJIEKTPOMArHUTHBIX U3TyYEHUN U UX

IMPAKTUICCKOC

npuMeHeHue. [ IpuHuunne paanocssasu u
TeneBUACHUS. [ eomeTpruecKkas ONTHKA.
[IpsAmMonMHEHOE pacIpOCTPAaHEHHUE CBETA B
OJHOPOJIHOM Cpesie. 3aKOHBI OTPAKEHUS U
npenomiieHus ceera. [loiHOe BHyTpeHHEe
oTrpaxeHue. OnTuyeckue nprudoOpkl.
BonHoBbIe cBoiicTBa cBeTa. CKOPOCTH CBETA.
Nurepdepenus cBera. KorepeHTHOCTb.
Hudpakuus ceta. [lonspuszaius cera.
Hucnepcus ceera. [Ipaktuueckoe
IPUMEHEHUE JIEKTPOMArHUTHBIX U3y4YEHUN.

OCHOBBI CHEIIUAJIBHOM TEOPUU

OTHOCHUTEJBHOCTH (2 u/ 6 1)

NHBapraHTHOCTH MOMYIISI CKOPOCTH CBETA B
Bakyyme. [IpuHITUTT OTHOCUTENBHOCTH
DUHIITEHA.

CBsi3b MacChl U JHEPTUU CBOOOTHOM
YJaCTHIIBI.

DHeprus MoKosl.

NuBapuaHTHOCTH MOAYJISI CKOPOCTH CBETA B
BakyyMe. [[pyHIMI OTHOCUTEIBHOCTH
DiutHiurtenna. [Ilpocmpancmeo u epems 6
CneyualbHoUu meopuu OMHOCUMeNbHOCMU.
OHepausi U UMNYIbC C80O0OHOU YaCMUYbI.
CBsi3b Macchl U SHEPTUHU CBOOOTHOM
YaCTUIIbI. DHEPTHUS TTOKOSI.




KBAHTOBASA ®PU3UKA. PUSUKA ATOMA U ATOMHOI'O AJPA (13 1/ 40 4)

[IpenmMer u 3a1a4u KBaHTOBOW (DU3BHKHU.
TemuoBoe uznydenue. Pacnipeneneuue

['unoresa M. I1nanka. @OTORNEKTPUUECKUI
sapdext. Doton. KopryckynsipHO-BOIHOBOM

nyanusMm. CoomHouieHue
Heonpedenennocmell I etizenbepea.
[1nanerapnas moaens atroMa. O0bsicCHEHHE
JMHEHYaTOro CIIeKTpa BOJIOPOIa Ha OCHOBE
KBAaHTOBBIX NTOCTynaToB bopa.

CocraB 1 CTPOCHHE aTOMHOTO SIpA.
DHeprus CBS3M aTOMHBIX sifiep. Busr
PaIMOAaKTUBHBIX MPEBPAICHI aTOMHBIX
snep.

3aK0H paMoaKTUBHOIO pacnaja. SaepHbie
peakuuu. LlenHas peakuus neneHus saep.
DneMeHTapHbIC YaCTHUIIBI.
@dyH/1aMEeHTaJIbHBIE B3aUMO/ICHCTBHUS.

SHEPIUU B CIIEKTPE aOCOJIFOTHO YEPHOTO TeJIa.
I'unore3a M. I1nanka o kBaHTax.
dotorddexr.

Omngwiter A.I'. CToneToBa, 3aKOHEI

dboTorddexra.
YpaBHenue A. DUHIITEHA s

doTorpdexra.

®dotoH. Onvimut [1.H. Jlebeoesa u C.H.
Basunosa. I'ntioresa J1. ne bpous o
BOJIHOBBIX CBOMCTBAX YaCTHIL.
KopnyckynsipHO-BOJIHOBOM Jyanu3Mm.
Jlugparxyus snekmponos. JlaBnenue cBera.
CooTHOIIIEHNE HEONPEAECTEHHOCTEN
['eitzen6epra. Monenu cTpoeHus aroma.
OO0bsicHEeHUE TMHEHYATOTO CIIEKTpa BOAOpOaa
Ha OCHOBE KBaHTOBBIX nocTynatoB H. bopa.
CHOHTaHHOE U BBIHYKJICHHOE U31yYEHHE
CBeTa.

CocTtaB u CTpOEHUE aTOMHOTO S/Ipa.
N3oronsl. SAnepubie cuibl. [edekT maccel u
SHEPrusl CBSI3HU spa.
3aKOoH paAMOaKTUBHOrO pacnana. AnepHbie
peaKkuu, peakiyu JAeJICHUS] U CUHTE3a.
Llennas peakuys aenenus saep. AnepHas
JHepreTuka. TepMosaepHbIA CUHTES.
DneMeHTapHble YacThllbl. DyHAaMEHTAJIbHbIC
B3aUMOJICUCTBUS. Yckopumenu
971eMEHMAPHBIX YACMUY.

CTPOEHME BCEJIEHHOM (4 4/ 10 u)




CoBpeMeHHbIE MPEICTABICHUS 0
MPOUCXOXKJIAEHUH M 3Bomounu CoylHLA H
3Be3n. Knaccudukarms 3Be3 .

3Be3/1bl 1 HCTOYHUKH UX SHEPTUU.
I'anaktuka. [IpeacraBnenne o

CTPOEHUHU U IBOJIOIMHU BeeneHHo.

[TpuMeHUMOCTh 3aKOHOB (PU3UKH JIJ1sT
O0OBSCHEHHSI IPUPOJIBI KOCMUYIECKUX
00bexToB. ConHeuHas cucTeMa. 3Be3/Ibl 1
VMCTOYHUKH UX SHEPTUHU.

Kiaccuduxkanus 38e31. Iposorus CoJiHIa U
3Be3a. ['anaktuka. Jlpyrue raaKkTuky.
[IpocTpaHCcTBEHHOBpPEMEHHBIC MACIITAObI
HaOmoaemoit Beenennoi. [IpencraBienue
00 sposorun Beenennoit. Temnasn mamepus
U MmeMHasl IHePIUsl.

Pe3epBHoe Bpems (1 u/ 1049)

Hroro 68 u

170 g
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