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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEero ooImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU MpernojaBaHusl y4eOHOro
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAKKE YUYHTHIBAET HEOOXOAMMOCTb pEaH3allMUd MEXKIIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenemsroTcs
OCHOBHbBIE 1€ M3Yy4eHUs (U3UKU HAa YPOBHE CPEIHEro oOIiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3rKa Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIBI, BEICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B [IKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY 3HAHUN 00 OKpY)KalolleM MUpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHel, ouonoruei, ¢usmdeckoit reorpadueit u acrponomueil. Vcnonp3oBaHue U aKTHBHOE
NpUMEHEeHHe (PU3MYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHIl B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsI HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydeHune pu3nku BHOCUT OCHOBHOW BKJIaJ] B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS P BHITIOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBaHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpeHEero 001ero o0pa3oBaHUs MOJIOXKEH PsJT UIICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEl KypC SIBISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/iesioB (PU3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU TIpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMSI JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHUsI MPoOIeM palliOHATILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-TIeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy IKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuaromuxcs. [ 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 PUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MUECKON MOEIBIO,
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 MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4daTbCs B YCIOBUSAX INMPEIMETHOTO KaOWHeTa (hM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKHUX TPAKTHYECKUX pPabdOT W JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEIOBAHUS W3y4aeMbBIX SIBICHHH W TIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecledyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMSI JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY/KAIOLIUM SIBIICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O PO (PU3HMKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBICHUA B MPUPOJAE U JI NPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XKU3HU;

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

NOHMMaHuE (PU3MUYECKUX OCHOB M TPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO PEe3yabTaTa,;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
orBojutcs 136 yacos: B 10 kiracce — 68 wacoB (2 daca B Hemeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYMUTENb JIeJlaeT BBIOOp MPOBEIEHUS J1abOpaTOpPHBIX pPadOT u

OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE YYEBHOI'O NPEJIMETA, YYEBHOI'O KYPCA (B TOM
YUCJIE BHEYPOUHOMH JEATEJIbHOCTH), YYEBHOT'O MOJYJISA

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

®usnka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUSA OKpyXxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MTO3HAHUSI IPUPOBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Poib m Mmecto ¢us3uku B (GOPMHPOBAHHMU COBPEMEHHOH HAy4HON KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIBLHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBuKeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKoro JBuxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. Clo)KeHHE TepeMEIIeHU 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEItHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJII0 CKOpPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
gactoTa oOpamieHus. [[eHTpocTpeMHUTEeTbHOE YCKOPEHUE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHUK ABUKEHUS.

[IpeoOpazoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmtoienue nBrkeHus Tena, OpoieHHOro Mo YTI0M K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTs npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH, TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHBIC paBHBIC MPOMEXKYTKM BpPEMEHH TIPH PAaBHOYCKOPEHHOM JBIKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckass sHeprus marepuanibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBsI3M pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHWYECKOH »HEpPruu Tella Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3zgea 3. MoJjiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynosckoe naBuxkenue. duddys3us. Xapaktep ABKEHHS U B3aUMOJICHCTBUS YaCTHUI]
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepPruu
TEIJIOBOTO JBW>KeHMs d4actull rasa. [llkama temneparyp KenpBuHa. ['a30oBble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IIPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mogens, HITIOCTPUPYIOIIas IPUPOTY NAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3/yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHHH 00bEMa
KOMHAaTBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cuctemMa. BHYTpEHHsIS 3HEprus TEPMOIMHAMUYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Bujsl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMI0EMKOCTh BellecTBa. KoauyecTBo TEIIOTHI IpH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoLeccoB B MpUpoIe.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
TerioBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kaphao u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tela IMpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpEHHEH sHepruu (TemrepaTypbl) Tela Mpu Teruionepeaaye.

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

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yenbHOU TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCUTEIIbHAS BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnaBneHue W Kpuctayum3anus. Y aeiabHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IIPAKTHUYCCKOC IIPHUMCHCHUC: THUI'POMCTP H IICUXPOMETDP,

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

Jlemoncmpayuu
CBoiicTBa HaChIILIEHHBIX M1APOB.
Kunenne npyu noHMKEHHOM JIaBJICHUH.

Crioco0bl U3MEpEHUs BIAXKHOCTH.

HaOnronenue HarpeBaHusl U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMoHCcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepeHre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauusi Ted. OJNEeKTpUuuecKuid 3apsia. JIBa BHJA DIEKTPUYECKUX 3apsifioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noisd. IlpuHuun cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexktpoctatudyeckoro mojisi.  [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJie. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPrus
3apsKEHHOIO KOHJIEHCATopA.

TexHu4eckne yCTpoWCTBA M IMPAKTHYECKOE NPUMEHEHHWE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE D3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBINU IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUSA 3JEKTPOMETPA.

B3aumoneiicTBue Had3IEKTPU3OBAHHbIX TEIN.

DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCATopa OT IUIOIIAAM  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

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

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DNeKTPOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIICHUE CTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

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

DneKkTpuuecKuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

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

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DNeKTpUUYeCcKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHusl.
ITna3ma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHMS, BAKYYMHBIH THOJM, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmelraHHOE COeTUHEHNE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEeMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSS MPOBOMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHUBIICHUS.

Habmonenue snextponunsa.

MexnpeameTrHblie CBSI3U



Nzyuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCyImIECTBIAETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, HAay4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
rurepooia, ux rpagiKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIMUA HAa OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nupy3us, 0CMOC, TEIIO00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPHI, 0apOMeETp, TEPMOMET.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTue), JIBUTaTellb BHYTPEHHETO CropaHWs, MapoBas TypOWHA, OBITOBOU
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEepHUaioB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHATrpPEeBATENbHBIE PHOOPHI,
3JIEKTPOOCBETUTEINILHBIC TIPUOOPBI, TAJIbBAHHKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarsmuTtHoe IIOJe.
BekTop MarHUTHOM MHAYKUMHU. [IpUHIMN Cynepno3uMi MAarHUTHBIX TOJIeH. JINHUKM MarHUTHOU
uHAyKuuy. KapTiHa TuHUI MarHUTHON MHAYKIUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MarnuTtHOE 1oJIe IPOBOAHUKA C TOKOM. KapTWHa JMHHMM MHAYKIIMM MarHUTHOTO ITOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cwia Jlopenna, e€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUMHU. [lOoTOK BeKTOpa MarHMUTHOM WHIYKLUH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIIWH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AIEKTPOIBUraTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza konebanwid. [IpyXKMHHBIH MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIOATEIbHOM KOHTYpe. AHAJIOTHS MEXJy MEXaHWYECKUMH U DJIEKTPOMAarHUTHBIMH
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMAATBHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJeKTpodHepruu. KynbTypa wucnonbs3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOiiCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTenbHOM cUCTeMbI (IPY>KMHHBIN WM MaTeMaTUYeCKU i
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.



Pe3onaHc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH MHIYKTUBHOCTHU U
KOH/JIEHCATOpA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne mNEpeMEHHOTO TOKa B ILENH W3 IOCJEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
W januHa BONHBL [lomepedHble W MponoJibHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI paAHOCBS3U U TeNeBUACHUA. Paguonokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl.

TexHU4YecKHue YCTpPOWCTBA U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue CBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM cpelie.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

Otpakenue cBeTa. 3akOHBI OTpaxkeHHs! cBeTa. [locTpoeHune H300pa’keHUN B IJIIOCKOM
3epKaJe.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHEIO
OTpaKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

CobOwupatonue ¥ paccewBaroniye JUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPArOMINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, TaBa€MOE JIMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. WuTtepdepennus cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(GPaKIMOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeTa. OnTuueckue
PUOOPHI.

[TostHOE BHYTpEHHEE OoTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanue cBONCTB U300pakKeHUN B JTMH3aX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepPEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

Hab6mronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokaszatesns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGmronenue qucnepcuu ceta.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHUMOCTH KJIaCCHUUYECKOW MeXaHuku. llocTynaTel crnenumanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIUs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmoB80i ONMUKU

®oronsl. ®opmymna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIIHC
¢doroHa.

OtkpeiTue u wuccieaoanue Goroadpdexra. Omnbitet A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poToddexTa.



CBeToauoOI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lnmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha apyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX CIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTH. OnbITH Pezepdopra o onpeeneHuio coctTaBa paaAuoakTUBHOIO U3JTy4eHHUs.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue npoTOoHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usiyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.
TexHUueckue ycTpolcTBa U MPaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Oranbel pa3Butus acTpoHoMuu. llpuxkiiagHoe UM MHpOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHUHU.
Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.
Conneunas cucrema.
Connue. Conneunass akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CIEKTPAIbHBIA KIACC — CBETUMOCTBY». 3BE3MBI



[JIABHOM TIOCJENOBATCIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
NocjeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbl
rajJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHUs HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HsI
CeBepHOro nomymapus 1 sipkue 3BE3.bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THUYECKOW cdepax AeATeNIbHOCTH 4YellOBeKa, poJib M MeCTO (PU3MKM U acCTPOHOMHHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MHUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHS B 11 Kitacce OCYIIECTBISIETCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHWE, Hay4HbIH (akt, rHmores3a, (usuyeckas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJIICHUS B JKMBOM IPHUPOAE, NEHCTBUE paJualMi Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PYA, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUM.

Texnonozusi: TUHUN 3JEKTpOIEpeiady, T€eHEPaTOp MEPEMEHHOrO TOKA, 3JIEKTPOIABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTUKA, COJIHEUHas 6aTapes.



IITAHUPYEMBIE  PE3YJIBTATBI OCBOEHMsI YYEBHOI'O IIPEJIMETA,
YYEBHOI'O KYPCA (B TOM YHUCJIE BHEYPOYHOHU JEATEJIBHOCTRN),
YYEBHOI'O MOAYJIA

OcBoenune yudeOHOro mpenmera «®dusuka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yIbTaThl OCBOCHHUs ydeOHOro mpenmera «Du3nKa» AOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONINXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJAeHHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM [EHHOCTAM pOCCHICKOro  0OIIecTBa,
pacuIMpeHe >KM3HEHHOTO ONbITa M OIbITa ACITEIHLHOCTH B MPOLIECCE PeaTH3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIIFHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO 00IECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JICMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBGHBIMH WHCTHTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYHapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCHMCKHX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 2CTETUKY Hay4HOTO TBOPUECTBA, MIPHUCYILETO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpPEC K pasIu4yHbIM cdepam TpodecCHOHATBLHON JESTENHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa3oBaHWIO M caM000pa3oBaHUIO B 00nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



C(OPMHPOBAHHOCTb AKOJOTMUYECKOW KYJIbTYpbl, OCO3HAHHE TJ00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHUE U OCYIIECCTBICHHUE JEUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENBHOCTH DKOJIOTMYECKOW HAlpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HuKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

Cc(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKHU;

OCO3HAHME IICHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH B MPOLIECCe U3yUeHUS (PU3HKH
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBHIYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble jornyeckue geiicTBus:

CaMOCTOATENIFHO (hOpMYIMPOBaTh M AKTyaIM3HPOBATh INPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OIIpeNIeNIATh LeNU 1eATeIIbHOCTH, 33]aBaTh apaMeTpbl U KPUTEPUHU UX TOCTUKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepPUATbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATb COOTBETCTBHE PE3YJbTATOB IIEIIAM,
OLICHUBATh PUCKU MOCJIEICTBUN JEATENbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBUSX pPEAJbHOrO, BUPTYaJIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBILIUIEHUE IIPH PELLICHUH )KU3HEHHBIX NTPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEH, KJIIOYEBBIMU MOHSTUSIMHM U METOAaMH (pU3M4ecKOon
HaYKU;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOH JeATeNbHOCTH B 00JacTH
($u3KKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MIOUCKY METOJOB PEUICHHS 3a1a4
(bu3NYECKOro cofepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOI0B [TO3HAHUS;

BIAJIETh BHJAMHU [JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPIIPETALNH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM 4HCIE INpHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3aJady, BbIABUIATH
TUIOTE3y €€ pelIeHMs, HaxOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEP)KIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS,

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHs 3aJauyd pe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOpMyIHpOBaTH COOCTBEHHBIE 3a7auyd B 0Opa30BATENbHOM NEATENBbHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTH 3HaHUS N0 (Pr3HKe B MPAKTUYECKYIO 00J1aCTh KUZHEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIBHBIE MOAXOAbl U PELICHHUS;



CTaBUTb IPOOJIEMBI U 33JjaUH, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.
Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHHUS MH(POpMAIUN (U3NYECKOTO COJACPKAHUSA U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IOMCK, AaHalIM3, CHUCTEMaTU3alUl U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM IIPEJICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH H(OPMAIIHH;

UCTOJIB30BaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX 3a7ady C COOJIOACHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECYpCOCOEepEeKeH s, IPABOBBIX U
ATUYECKUX HOPM, HOPM WH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHHUS B pPa3IMYHBIX (QopMmarax ¢ y4ETom
Ha3HaueHUs MHPOpPMALUMU U LEJIEBOM ayAUTOpUM, BBIOMpas ONTUMalbHYIO (opmy
IPECTaBICHUS U BU3yalU3alllu.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYIIIECTBIIATh OOLIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTBHI;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pPEHHsI C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBHSI IO €€ JOCTHIKEHHUIO: COCTABJIATH ILIAH JEHCTBHM, pPACIPENENATh PO C Y4ETOM
MHEHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOI'0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATHh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHsS] Pacu€THBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBIMOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIUXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHWIO W TMPOSBICHUIO JPYAUIMH B 00JIaCTU  (PUBHKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B ICSATEIBbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON peQIIEKCUU KaK OCO3HAHUS COBEPIINAEMBIX JCHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pe(IIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB EATEIbHOCTH;

IPUHUMATh ce0s, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OLIMOKH.

B mporecce OCTHXKEHMS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHsI CpeAHEro obmero oOpa3oBaHusi y oOydyaroIIMXCsl COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, PeAIoaraloui copMIUpOBAHHOCTb!

CaMOCO3HAHUS, BKJIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLUOHAIBHOE COCTOSIHUE,
BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTb aJaNTHPOBATBCA K HSMOLMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSHUE JIpPYTHX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOMICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C APYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPoNib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JNeATEeIILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHaibHas
TOYKa, MHEpIHUAIbHAs CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TeNo, WAeadbHBIA Tras, MOJIEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TE€J, TOYEUHBIA FNEKTPUUECKUN 3aps]l NMPU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKONM TEOpUHU CTPOEHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE TaJeHHUE Tel,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpIHs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX T, U3MEHEHHE O00BbEMa Tel MpPU HarpeBaHUU
(oXJ1aXxIeHNUHN ), TETJIOBOE paBHOBECHE, MCTIAPEHUE, KOHICHCAIlUs, TNIaBJICHUE, KPUCTAILTH3AIus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIMICHUE JABJICHUS Ta3a MPH €ro HarpeBaHUHM B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHHMS ra3a B HM30MpOIeccax, 3JEKTpHU3alus Ted,
B3aUMO/ICHCTBUE 3aPSAI0B;

OTHCHIBATh MEXAHUYECKOE JBIKEHUE, UCTONb3ys (PM3MUECKHUE BETUYMHBI: KOOpPIMHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIia, UMITYJIbC Tejla, KHHETHUYecKas



SHEprus, MOTEHLHUalIbHas JHEpPrusi, MexaHudeckas padoTa, MeXaHHMYECKas MOIIHOCTb; MpHU
ONKCAaHUM TPABHJIBHO TPAKTOBaTh (U3UUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHHSI ¥ €JMHHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C APYTMMH BEIMYUHAMM;

ONUCHIBaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHMS, HUCIOJIb3Ys
¢u3nueckue BEIWYMHBL: JIABJICHHWE Ta3za, TeMIleparypa, CpenHss KUHETHYeCKas SHEeprHs
XAOTUYECKOr0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI 3HEprus, padora rasa, Kodp(UIHUEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENIS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMbIX BETUUHH,
uX OOO3HAYCHHMS W EIMHHUIBI, HAXOAUTH (POPMYIbI, CBS3BIBAIOIIME JAHHYIO (PH3UYECKYIO
BEJIMYMHY C APYTUMHU BETUUYUHAM;

ONUCHIBATh M3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BELIECTBA M DJIEKTPUUYECKHUE SBIICHHS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIMUYUHBI: AJIEKTPUUYECKUN 3apsijl, 3JIEKTPUUYECKoe MoJe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHYHUHY C IPYTHMH BETUYHMHAMU;

AHAIM3UPOBATh (PU3NYECKUE TMPOIECCHl U SABICHUS, HCIOIB3YS (PU3NYECKHe 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarorenud, |, |l u Ill 3akonsr HbroTOHa, 3aKOH coXpaHeHUs
MEXaHUYECKOM dHEpruu, 3aKOH COXPAHEHUs] UMITYJIbCa, IPUHIUI CYNEPIIO3ULIMN CUJI, TPUHIIUIL
pPaBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHHETHMYECKOM SHEPruH TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHHS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, mMpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30MacCHOI0 UCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI IO HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, MpU 3TOM  (OPMYIHPOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTAaHOBKY U3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MpPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThI
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKMX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€JIaTh BBIBOJbI
10 pe3yJIbTaTaM UCCIIEN0BaHNUS;

coOnrofarh mnpaBuia Oe30macHOro Tpyda IMpU IPOBEIACHUM HCCIEIOBAaHUM B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOW U  TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MyecKol MOJEeNbl0, HUCMONb3Ys
¢duznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMYMHBI U (QOpMYJbl, HEOOXOIUMble s €€ peleHus,
POBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHs (PU3MUECKON BEIUUUHBL;

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBaTh JIOTMYECKH HEMPOTHBOPEYMBYIO LENOUKY
PacCyXXJIEHUI ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PM3HUECKUE SIBJICHUS;



UCIONIb30BAaTh NPU pEIIEHHWH Y4YeOHBIX 3aJad COBPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU ¥ TMPEACTABICHHS Y4eOHOU U
HAyYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKHU
aHAJIM3UPOBATH MOJy4aeMyro HH(OPMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKUE 3HAHHUA MO0 (U3UKE B TOBCEAHCBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, IS
COXpaHEHHUS 3/10pPOBbS U COOIOICHUS HOPM HKOJIOTMUYECKOT0 MOBEICHUS B OKpYKaIOIEe cpene;

paboTaTh B TPYIIIE C BBHITIOJHEHUEM Pa3IMIHBIX COIMANBHBIX POJICH, TNIAHUPOBATh PabOTy
TPYNNbL, PalMOHATIBHO PpaCHpeneNsiTh OOS3aHHOCTH U  IUIAHUPOBATh JCATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 YYaCTHHUKOB IPYMIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.

K xonmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MeCTO (GU3UKH B (OPMUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUYECKOM
JESTSIILHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKOW KApTUHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, fJAEpPHAas MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7Jpa MPH pelieHrur GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
JICKTPOJMHAMUKHA M KBAaHTOBOUW (DM3HMKH: IJICKTPUYECKasl MPOBOAMMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE [EHCTBUS TOKAa, B3aHMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
WHAYKINS, JCWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBHXKYIIUICS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIUHEHHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpaknus W TOJSIPU3ANHS CBETa, JTUCIEPCUS CBETa,
dorornekrpudeckuii 3¢pdext (poroaddekr), CBeToBOE NaBleHUE, BOSHUKHOBEHUE JTMHEHYATOr0
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOaKTUBHOCTD;

OINHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYCCKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTE PA3IIUYHBIX CPE) U JJICKTPOMArHUTHBIC SBIICHUS (ITPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUYECKUU 3apsii, CHJIa TOKa, JJICKTPUUYECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTEHIIMANIOB, JIEKTPOABUKYIIAs CHIIA,
paboTta TOKa, WHAYKIHS MarHUTHOTO ToJisA, cuia Awmmepa, cuia JIopeHIa, WHIYKTUBHOCTB
KATYIIIKK, YHEPTUS DJIEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUOoJl M 4YacToTa KoJieOaHWi B
KoJIe0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B MPOIECCe TapMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CUjla JMH3bI, MPU OMUCAHUH MPABHILHO
TPAKTOBATh (PUIUUCCKUH CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHHIIBI,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMUNHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh HM3yYCHHBICE KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETA, DHEPIrHS H
UMIyJIbC (OTOHA, IEPHOJ TOJypaclajga, SHEPTHs CBSI3UM aTOMHBIX sIep, NPU ONUCAHUHU
MPABWJIBHO TPAKTOBATh (PU3WYSCKUH CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU, BEIYUCIATH 3HAUYCHUE (PU3NUECKOM BEITMUUHBI;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3yd (PU3NYECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBl IIOCJENOBAaTEIBHOIO U MAapajUIeIbBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  MHIYKLHWH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Uit (QoTodddexra, 3aKOH COXPAHEHUS DSHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXPaHEHUs
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paguOaKTUBHOIO pacmaja, NpU ATOM pPa3jInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBbIPAKEHHE U YCJIOBHS (TpaHULBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIllpaBJIEHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOJAHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEJOBAHUIO (PU3MUECKUX SBICHUH M IPOLIECCOB C
UCTIOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHWil: mpu 3ToM  (OPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHBbIE H3MEpPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJIbHBII CIOCO0 H3MEPEHUS U MCIOJb30BaThb W3BECTHBIE METOIbl OLIEHKH
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHPOBATh PE3yibTaThl MOJYYEHHOW 3aBHCHUMOCTHU
¢u3nyecKkux BEJIWYMH B BHJAE TaOMUI M TrpauKoB, Je€daTh BbIBOABI IO pe3yJbTaTam
UCCJIEJIOBAHMSI,

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHUM B paMKax
y4eOHOT0 3KCIEPUMEHTa, Yy4eOHO-UCCIEN0BAaTEIbCKOW M  IMPOEKTHOM JEATENIbHOCTH ¢
MCII0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JJAOOPaTOPHOro 000py10BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (U3NYECKOM MOJENbl0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaM3a YCIOBHS 3a7auydl BEIOMpATh (PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUYNHBI,

pemath KayecTBEHHbIE 3aJauyd: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHUI ¢ OOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBICHUS;

UCMOJNb30BaTh MPH pEUIeHHH Y4YeOHBIX 3ajJjad COBPEMEHHbIe MH(OPMAIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOW U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATh NPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMU, IS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalolIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeleNiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B



HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLIEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil poOIIeMBI.



TEMATHYECKOE
AKAJIEMUYECKHUX YACOB, OTBOJJUMBIX HA OCBOEHHME KAXJIOW TEMBI
YYEBHOTI'O MPEJIMETA, YYEBHOI'O KYPCA (B TOM YHMCJIE BHEYPOUHOM
AEATEJIBHOCTH), YHEBHOI'O MOAYJIS.

10 KJIACC

N HanMeHnoBann

11/- € pa3aesioB u
TeM

It

NPOrpamMmbl

IINIAHUPOBAHUE C YKA3ZAHUEM KOJMWYECTBA

KoJsunuyecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
Bcer  KonTpoabH IIpakTuyeck
oOpa3oBaTejibHbIE
0 ble paboThI ue padboTsbl
pecypcsbl

Paznesn 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

duszuka u
METObI bu6mmoreka [IOK
1.1 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 79
TIO3HAHMUSA T
Hroro o pasneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
bubmuorexa [JOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKoHbI bu6mmoreka [IOK
2.3 COXpaHEeHHUS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHKE 72
Hroro 1o pasneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBEI
MOTTEKYIPHO- bubmuorexa [JOK
3.1 . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOpUHn
OCHOBEI bu6mmoreka [JOK
3.2 TEPMOTMHAMUK 10 1 https://m.edsoo.ru/7f41bf
1 72
ArperatHble
COCTOSTHHSI bubmuorexa [JOK
3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf
dazoBrIe 72
TIePEXO0/IbI

Uroro no pazgeny

24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
DIIEKTPOCTaTH
4.1 10 https://m.edsoo.ru/7f41bf
Ka
72
[TocTrosanHbII
IIEKTPUUYECKU bubnmoreka [JOK
4.2 it Tok. Toku B 14 https://m.edsoo.ru/7f41bf
pa3Iu4HbBIX 72
cpenax
Wroro no pazueny 24
OBIIEE
KOJIMYECTBO 68
YACOBIIO
[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(undposbie)
n/  pasgenoBuTeM  Bcer  Koutpouabn IpakTHyeck
oOpa3oBaTeJibHbIE
n NporpaMMel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruuTtHoe
Hoste bu6nmoreka [IOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuTH 97¢
ast UHAYKIUS T
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4ecKue u bu6nunorexa LIOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
ple KOJieOaHus 97¢c
MexaHn4ecKue u bubnunorexka LIOK
2.2 AIIEKTPOMarHuTH 5 1 https://m.edsoo.ru/7f4lc
bI€ BOJIHBI 97c
bubmuoreka [{OK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBEI
crnernuaabHOM

3.1 Teopun
OTHOCUTEIBHOCT
51

Hroro no pazneny

4

Pa3znean 4. KBAHTOBAS ®PU3UKA

bubmmoteka IIOK
https://m.edsoo.ru/7f41c
97c

OJIeMEHTEI bu6nmorexa LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
but6mmorekxa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f4lc
97c
bubnunorexa LIOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f4lc

97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3NKU

DJIeMEHTHI bubnuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O0o0maroree 7
MIOBTOPCHHE

Hroro no pazueny 7

bubnunorexa LIOK
https://m.edsoo.ru/7f41c
97c

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 4 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

» dusuka, 10 kmace/ Msikumes I'.41., Byxosuer b.b., Corckuit H.H.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«ITpocsenienue»

» Gusuka, 11 kimace/ Mskumies I'.J1., Byxosuer b.b., Yapyrun B.M.; ox
penaknueii [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»
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