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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro o0iiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npeamera «®Pusmka» B o0Opa3oBaTelbHBIX  OpraHu3aiusx Poccuiickoii ~ denepanuu,
peaTn3yIoIMX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢Gu3nKe Ha Oa30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1[I M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro 0o0Iero oOpa3oBaHMsl, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UJIAHUPYEMbIE PE3YNbTaThl OCBOECHUS Kypca (pU3UKHU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3YIbTATHI MO F0JIaM O0yUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMH 00 OKpY)KarolleM MHpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHWe W aKTHBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHIIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca QU3NKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta (U3n4ecKoil HayKu, OCMBICICHHE CBA3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeanonaaraet 3HakOMCTBO C HITHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocusayuu peannsyercs TOCPEACTBOM BBEACHMSI JJIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpo0jIemMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
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TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBaHUE MPEACTABICHUI O CTPYKType IOCTPOCHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOpbIE B MporpaMme Mo (QU3UKe OOBEIUHEHBI B OOIIUN CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHUS U OCHAIeHHs KabuHeTa ¢usuku. [lpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro mnpoiiecca 0a30BbI ypOBEHb Kypca (PM3MKKM Ha YPOBHE CpPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKN 10JKHO OBITH HEOOX0AMMOE JTabopaTopHOE 000PYIOBAHNE [Tl BHITIOTHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 0OECreurBaeT IMOCTaHOBKY IEPEUHCIIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleyMBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTaBICHUH O HAayyHOM MeETOJe TO3HaHUS U (OpMHUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUe YMEHUN OOBACHATH SBICHUS C UCIOIb30BaHHEM (PU3NUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
M3YYCHHUS Kypca (PU3UKK Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUH MPUMEHSATH TEOpeTUYeCKue 3HaHUS [UIsi OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HMHTEpPHpeTalud  HHPOpPMAIUH,  ONpeeICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLINXCS.

Peanuzanusa BocnuTaTenbHOr0 MOTEHIIMANA YPOKOB MaTCMAaTUKH NPCAYCMATPUBACT:

MaKCHMaJIbHOE UCIIOJIb30BaHNE BOCIIUTATENbHBIX BOBMOKHOCTEN COJIepKaHusl y4eOHOTo
npeamera sl POPMUPOBAHUS Y YHALTUXCS POCCUHCKUX TPATUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEN, POCCUICKOT0 HCTOPUYECKOTO CO3HAHUS
Ha OCHOBE MCTOPUYECKOTO NTPOCBEIIECHUS;

o100p COOTBETCTBYIOIIETO CO/IEPKAHUS YPOKOB, 3aJJaHUN, BCIIOMOT'aTeIbHbIX
MaTepuasoB, MPOOIEMHBIX CUTYallui A1 00CYKIEeHUI;

BKJIFOUEHUE 1IEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHMS, X YUET B ONPEACICHUN
BOCIIMTATEIbHBIX 337a4 YPOKOB, 3aHITHH;

BKJIFOUEHUE TEMATUKH B COOTBETCTBUU C KAJICHJAPHBIM IJIAaHOM BOCIUTATENbHOM
paboThI;

BBIOOp METOJIOB, METOMK, TEXHOJIOTUH, OKA3bIBAIOIIUX BOCIIUTATEILHOE BO3/ICHCTBHE HA
JMYHOCTb B COOTBETCTBUHU C BOCIIUTATENbHBIM HI€AJTI0M, LIEJIBIO U 3a/ladaMH BOCIIUTaHMS,



IEJIEBBIMU OPHUEHTUPAMU PE3yJIbTaTOB BOCIIUTAHUS; PEATH3AIINIO TPUOPUTETA
BOCIIUTaHMsI B yUeOHOM JeSITEIbHOCTH;

NpUBJICUYCHIEC BHUMAHHS yYaIluXcs K IEHHOCTHOMY acleKTy H3Y4aeMbIX Ha yPOKax
IPEIMETOB, BJICHUN U COOBITUN, MHULIMMPOBAHNE O00CYKICHUH, BBICKAa3bIBAHUH CBOETO
MHEHHS, BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHSM,
SBIICHUSAM, JIULAM;

NPUMEHEHHE UHTEPAKTUBHBIX (POPM yueOHOH paboThl — MHTEIUIEKTYaIbHBIX,
CTHUMYJIMPYIOIIMX ITO3HABATEIbHYIO MOTUBAIUIO, UTPOBBIX METOHK, TUCKYCCH,
JIAIOIUX BO3MOKHOCTh IPHOOPECTH OIBIT BEJIEHUS KOHCTPYKTUBHOIO AMAJIOra;
IPYNIIOBON pabOThI, KOTOPAsk YYUT CTPOUTH OTHOLICHHUS U JICHCTBOBATh B KOMAH/IE,
CHOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIUICHUS;

o0y /IeHUE yJaluxcsl COOI0AaTh HOPMBI IIOBEACHNUS, IPaBUJIa OOILEHU CO
CBEPCTHUKAMM U MeJarorndyecCKUMu pabOTHUKaMH, COOTBETCTBYIOLINE YKIIATy
0011e00pa3oBaTeIbHON OpraHU3alii, YCTAHOBICHUE U MTOAJEPKKY 100pOKeIaTeIbHOM
aTMocdepsl;

OpraHu3aII0 HACTABHNYECTBA MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX YUAIIMXCS HAT
HEYCIEBAOIIUMH OJHOKIACCHUKAMH, B TOM YHCIIE C OCOOBIMU 00pa30BaTEIbHBIMU
HOTPEOHOCTAMM, JAIOIIEr0 YYaIlluMCsl COLUATIbHO 3HAYMMBIH ONBIT COTPYHHUYECTBA U
B3aMMHOM ITOMOIIIH;

UHUIMIPOBAHUE U MOJIEPIKKY UCCIIEA0BATENILCKOM NEATEIbHOCTH yUallluXcs,
IUTAHUPOBAHME U BBIIIOJIHEHNUE MHIUBUAYAJIbHBIX U TPYIIIOBBIX IIPOEKTOB
BOCIIUTATEIILHON HAIIPABICHHOCTH.



COJEPKAHUE OBbYYEHUA

10 KUIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyXxarouero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TEOpUU. ["paHUIIbI MIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEILHOCTH JIFOJICH.

Llemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, MX MPOEKIIMH HA OCH CUCTeMbl KoopauHaT. ClokeHne NepeMenieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonunerinoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JIBUKECHUE
CHapSIJIOB, IICTTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XApaKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nBrxeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTATBHO.

N3mepenue yckopeHHst cCBOOOIHOTO MaICHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMS ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
HAYaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akoH HetoToHa. HEpLanbHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoil 3akoH HberoToHa ains
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepHaIbHBIX TOYEK.



3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagdunuent tperus. Cuiia conpoTHBIEHUS
IIPY JBMKCHHUHM TENA B )KUAKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHHuYeCcKne YCTpPONCTBA M IPAKTUYECKOE IIPUMEHEHHWE: IOMUIMIIHUKH, JBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOJIbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKHUHE M PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynbc MatepralibHOM TOUKHU (Te€1a), CUCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIbI U
W3MEHEHHNE UMITYJIbCca Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEpP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.



HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teia Ha
IIpUMeEpE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa ¥ TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJienu CTPOCHHs Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumuecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
n30Xxopa, nzobdapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 10 AU Y3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Monens onbita IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HUTIOCTpUpYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UCAIbHOTO Ira3a, U30IPOIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpezneneHue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonnHaMuueckass cUCTeMa. BHyTpeHHss 3HEprusi TEpMOJUHAMHYECKON CHCTEMBI U
crocoObl e€ u3meHenusi. KoauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprHsl OAHOATOMHOTO
WJEANBHOTO ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IebHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL [eHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TerIoBbIX MamuHax. Koadduiment nonesnoro aeiictBus teruioBoil Mammubl. [{ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IEHCTBHS. JKOIOTHYECKHE TPOOIeMbI TEIIIOHEPT eTHKH.

TexHuueckue ycTpoiicTBa M MpaKkTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tela IMpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPAaHHUsl, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HackleHHbIi nap. YaenpHas TEIoTa napooOpa3oBaHuUs.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpuctamubl. CoBpeMeHHbIe MaTepuanbl. [lnaBneHwe W KpucTau3anus. YaeabHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcpuraioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HaChIILIEHHBIX M1APOB.
Kunenue npu noHWKEHHOM JTaBJICHUHU.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DiekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ten. OJEeKTpUyeckud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kynona. TodeuHslli  2JIEKTpUYECKH  3apsi.
Onektpuueckoe mnoje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTo TOJIs.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. PasHocTh  moOTeHIMAOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOpPOB, KOHACHCATOP, KOMHUPOBATHHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOTHUKY B AIEKTPOCTATUYECKOM IIOJIE.
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DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IeKTPUKH B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKA. VICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka LEeTH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHoe CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psan. MomaHUs.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBIICHHS, BAKyyMHBIH TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MONEPEUYHOI0 CEYEHUsI U MaTepHaa.

CMmeniaHHO€ COeTUHEHUE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTh BO3yXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBI  HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.
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MexnpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COI[ep)KaTeJIBHBIX Me)KHpe,HMeTHBIX CBSI3€I>'I C KprElMI/I MaTEMAaTUKU, 6I/IOJIOI‘I/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBICE C W3YyYEHHEM METOJIOB HAyYHOT'O IO3HAHUS:
sBIICHUE, Hay4YHbIA (pakT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JIMHEWHass QyHKIusA, napabona,
runep6oa, ux rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMHU: CHHYC, KOCUHYC, TAHTE€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX NPOEKIHUH Ha OCHU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOW mpupoze, nuddysus, ocMoc, TEII000MeH
JKUBBIX OpraHU3MOB (BHJIBI TEIUIONEPEauH, TEIJIOBOS PAaBHOBECHUE), JICKTPUUCCKHUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIIECTBA,
MOJISIDHAsl Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUIKOCTEH W Ta30B, JJICKTPUUYCCKHC
CBOMCTBA METAJLIOB, JICKTPOJIUTHUYECKAS TUCCOIIAIINS, TaTbBAaHHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE JBIKEHUH C MCIIOIH30BAaHHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNh BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOOAUJIBbHUK, KOHI[I/IIII/IOHCp, TCXHOJIOTUH HOJIYLIGHI/ISI COBpeMCHHLIX MaTepI/IaJIOB, B TOM YHUCIJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3allluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, DIIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIIACC
Pasnen 4. dinekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHbIE MarHuThl. B3auMopelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapThHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1noJjie MpPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBILEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoiericTBue MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HneKTpOMarHWTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DNEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu Papases.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYIIAS CHUJa WHAYKIUU B IPOBOJIHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
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TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl UHAYKIMU OT CKOPOCTHM M3MEHEHUSI MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON WHIYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUecKHe Kojebanus. [apmoHmueckue
koneOanus. Ilepuon, dacrora, ammiuutyga u  (asa kosebanuil. IlpyXMHHBII MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHME TapMOHHUYECKUX KojeOanuit. [IpeBpaiieHue sHEpruu
MIPY TAPMOHUYECKHUX KOIeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KOJIeOaTeIbHOM KOHType. AHaJorus MeXIy MEXaHWYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHUS! SHEPTrUU B UICATLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsX. BeIHyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbIit Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPEOJIECHHUE AIEKTPUUYCCKOM SHEPTHH.
DKOJIOTHYECKHE PHUCKH TP TPOM3BOACTBE JJEKTpodHepruu. KymbTypa HMCHONb30BaHUSA
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKa, TUHUHU AJIEKTpoIepeaad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJie0aTenbHON CUCTEMBI (TIPY>KUHHBIA MU MaTeMaTHYeCKUA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
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OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl Ipys3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IENM W3 IOCIEIOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, ycaoBHs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mpojaonbHble BONHBL MWHTepdepeHmus u nudpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoimHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH M YacTOTOH
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpaX€HUE, MPEJIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacpoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IMOKa3aTesb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust ceera. CloxxHbIH cocTaB 6enoro cera. L[Ber.
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ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOMU JIMH3bIL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOU. DHEPTUS U UMITYIHC
dboToHa.

OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. OnbitTel I1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.
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TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX CeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITEI Pezepdopaa nmo onpeneneHno cocraBa pagioakKTUBHOTO U3ITyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
OHEPIreTUKU. JDKOJOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).
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Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbel pa3Butus acTpoHoMuu. llpuxiiaqHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHUE
aACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynas axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CIEKTpaJbHBIA KiIacCc — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHUM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW U
THYECKON cdepax [IeATeNTbHOCTH 4YeloBeKa, poJib M MeCcTO (U3MKM U acTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
IpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCyLIECTBISIETCS C yYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbI (akt, rumores3a, (usnyeckas BeIUMUMHA, 3aKOH, TeOpus, HaOIIO/IEHHE,
SKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IOPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIEICHNE TUIOIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelbHbIE IBHUKEHHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUM.
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Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHICKOr0  OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYarolierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIILHOCTh B HHTEpecax TIpakJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C WX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHYMBOTO Oy yIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
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MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTU HSKOJIOIMUYECKON HAIpaBIIEHHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATENIbHOCTH, TOTOBHOCTh B MpOIecce M3Y4YeHUs (PU3UKH
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHUBePcAJIbHbIE YUueOHbIe 1eiCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBATh U aKTyadU3UpPOBAaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS TIPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEISM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KM3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-HCCIEOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 33a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM 4YHUCJE TMpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyalIM3MpOBaTh 3aj7ady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apPTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3afaud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IACTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIbHBIC TTOIXOIbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:
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BJIAJI€Th HaBBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPXKAHUSA U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATENIBHO OCYLIECTBJISATh IIOMCK, AaHAIN3, CHUCTEMAaTHU3alUIl0 U
MHTEpIpeTannio HHPOPMALUU PAa3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30IMaCHOCTH, THTUEHBI, PeCypcocOepekeHusl, MPaBOBBIX H
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KaHUS B pasiMYHbIX (opMmarax ¢ y4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEICTABJICHNS U BU3YAIIM3aLAH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCHOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIaHU30BbIBATH M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs OTBETCTBEHHOCThH 3a
pelIeHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCUU 71 OLIEHKU CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATD ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4aroOlUXCsS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTpOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMATbHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, MHEepIUalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJNO, WACANbHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3apsi] NpHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPABIX TN, U3MEHEHHE o0bEMa Tel MpH HarpeBaHuu
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI raza B H30MpOLeccax, AJIEKTPU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;
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ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs OSHEPTrHs, MEXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONKCHIBATh HM3y4YCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT IOJIE3HOTO JIEHCTBHS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC SJICKTPUYECKHE CBOICTBA BEIIECTBA M DJIEKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YyeMbIX BEIWYMH, UX OOO3HAYCHHS] M €IUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIMH, TPUOOPOB U TEXHHUUECKUX YCTPOHCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpuU OSTOM  (POPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] W HWCIOJIB30BaTh W3BECTHBIE METOJBI OIICHKU
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKHUX BEIWYMH B BHJIE TAOMHUI[ M rpadUKOB, JeIaTh BBHIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U TJAOOpaTOPHOTO 000PYAOBAHMUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIHYNHBI,
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pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJIBb30BaTh MPH pPEUICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelesiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JI€ATENbHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBaTh TPAHMLBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNIeH: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs Pall0aKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUH 3apsij, Cuila TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl AJIEKTPUUYECKOrO0 M MarHUTHOTO TOJeH, MepHoj] U 4YacToTa KojeOaHUil B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbCc (OTOHA, TMEPHOJ IOoJypaclaga, SHEprus CBSA3M AaTOMHBIX SAep, NpPU OINUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUYEHUS U
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SIMHHIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAU3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
npuHOMOBE:  3akoH OMa, 3aKOHBI IIOCIEIOBAaTEIBbHOTO W IAPaUICIBHOTO  COCTUHEHUS
NPOBOAHUKOB, 3akoH JDkoyms—JIeHma, 3akoH SIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
NOPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETAa, 3aKOHBI MPEJIOMIICHHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHs] HUMITYyJIbCa, 3aKOH COXPAaHEHMS ODJICKTPHUYECKOTO 3apsiia, 3aKOH COXpaHEHHS
MacCOBOTO 4YHCIIA, MOCTyNaThl bopa, 3aKOH paJuMOaKTHBHOTO paclaja, NpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OIPEICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMH MarHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOMTH M OIHCHIBATh N300pakeHNE, CO3/1aBAEMOE TUIOCKHM 3€pPKaIoM, TOHKOH JINH301;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEPEHHMH: TpU 3TOM  (OpMYIHPOBATH
npoOiemMy/3agady ¥ THIOTE3y YYeOHOro OKCIepHMEHTa, CcOOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTHMAJIBHBI CHOCOO HM3MEPEHHS M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IPA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTAThl MOJYUYEHHON 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/IOBaHMS;

coOmoaTh TpaBmia 0€301MacHOTO Tpyla TPU TPOBEICHHH HCCIEIOBAaHUA B pPaMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCHOb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONIB30BaTh TPH PEUNICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMN W TPEACTaBICHUS Yy4eOHOH U
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HHU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOM JKH3HHU IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;
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paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.
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