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PaGouast mporpamma o yue6Homy npeamety «dPusukay (0a30BbIid YpOBEHB) (IIpeameTHas 00acTh «EcTecTBEeHHO-HAyUHBIE TIPEIMETHI»)
(Tayiee COOTBETCTBEHHO - IPOTrpaMMa 10 (pu3uKe, PU3rKa) BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY, COJIepKaHie 00yUeHUsI, TUTAHUPYEMBIE PE3yIbTaThI
OCBOCHHUS IPOTPAMMBI 110 (pH3HKe.

Tosacnumenvhas 3anucka oTpakaeT OOIIMEe eI U 3aJ]a4l U3y4eHUs PU3UKU, XapaKTEPUCTUKY IICUXOJIOTHUECKUX MPEANOChUIOK K €ro
M3YYECHUIO 00YYaroIIMMHUCS, MECTO B CTPYKTYpe yUeOHOr0 IIaHa, a TAKKe MOAX0/IbI K 0TOOPY COAepKaHus, K ONpeAeSICHUIO TUIaHUPYEMBIX
pe3yJIbTaToB.

Cooepoicanue 06yuenus pacKpbIBaeT COJCPIKATESIbHBIC TMHUK, KOTOPBIC MIPEAJIAraroTcs st 0053aTeIbHOTO U3YUCHHUS B KOKIOM Kilacce Ha
YpOBHE CpeTHET0 00IIero 00pa3oBaHusl.

HﬂaHupyeMble pe3yibmamsl OCBOCHUA IPOTPAMMBI 110 (1)I/I3I/IK6 BKIIFOYAIOT JIMYHOCTHBIC, METAIIPCAMETHBIC PE3YJIbTATHI 3a BECh IICPUOJ
O6y‘{eHI/I$I Ha YPOBHC CPCIAHECTO O6H.[€FO O6paSOBaHI/I$I, a TaK)KC IIPCAMCETHBIC TOCTUIKCHUA o6yt1afomeroc51 3a Ka)K,I[LIfI ron O6y‘{eHH$I.

1) HOSICHUTEJIBHAS 3AITUCKA

[Tporpamma o pu3mke 6a30BOro ypoBHS HA YPOBHE CpEIHETO 00IIero 00pa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKCHHI U TPEOOBAHHIA K
pe3yibpTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTelibHOM mporpammel, npeacTaBieHHbIX B DT'OC COOQO, a Takke ¢ yuétom deaepaibHON padoueit
MIPOrpaMMbl BOCITUTAHUS M KOHIIETIIIUY MpernoiaBaHus yueOHoro npenamera «Pusnka» B o0pa3zoBaTenbHbIX opranusanusx Poccuiickoit @enepanuu,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIe TPOTPAMMBI.

Coneprkanue mporpaMMbl 0 PU3HMKE HAIPaBJIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI Mupa odydaroruxcs 10-11 kiaccoB mpu
oOyueHuu ux (pusrke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/IEATEIBHOCTHOTO noaxoaa. [Iporpamma mo ¢pu3nke cOOTBETCTBYET TPEOOBAHUAM
OI'OC COO k miIaHupyeMbIM JTUYHOCTHBIM, IPEMETHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyUeHHs, a TAK)Ke YUYUTHIBAET HEOOXOIUMOCTh
peanu3anui MeXIPEeIMETHBIX CBsI3el (PU3UKH ¢ €CTECTBEHHO-HAYYHBIMU YU€OHBIMU MIpeMeTaMu. B Hell onpeiensatoTcss OCHOBHBIE e U3YyUeHUs
(GbU3MKN HAa YPOBHE CpeAHEro 001Iero oOpa3zoBaHus, MIaHUPyeMble Pe3yabTaThl OCBOSHUS Kypca (DU3HKU: INYHOCTHBIE, METAPEAMETHEIE,
npeaMeTHBIC (Ha 6a30BOM YpPOBHE).

dusmka Kak HayKa o HanboJsee oKX 3aKOHaX MPUPO/IbI, BBICTYIAs B KAU€CTBE yUE€OHOT0 MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKIIAJ B
crcTeMy 3HaHU# 00 okpyskatomieM mupe. [LkoabHbIN Kypc GU3HNKH - cHcTeMO0Opa3yIOUIHii /Il €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB,



MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHHM, M3y4aeMbIX XUMHEH, Onosioruei, puznueckoi reorpadueil 1 aCTpOHOMHEH.
Hcnonb30BaHre U aKkTUBHOE MTPUMEHEHHE (DU3MUECKHUX 3HAHUM OIpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cpepe IHEPreTUKH,
TPAHCIIOPTA, OCBOSHUSI KOCMOCA, MOJTYYEHHUS HOBBIX MAaTEPHUAJIOB C 33JJAaHHBIMU CBOMCTBAMH U OpyTrux. M3yueHue pu3nku BHOCUT OCHOBHOM BKJIAJl B
(hOopMHUPOBaHHE ECTECTBEHHO-HAYYHOW KAPTUHBI MUPA 00YJarOIIUXCs, B JOPMUPOBAHUE YMEHUN IPUMEHSATh HAYYHBIA METO] IO3HAHHUS TIPU
BBITIOJIHCHUH UMU YYEOHBIX UCCIIETOBAHUIA.

B ocnosy kypca usuxu 015 yposus cpeone2o obuie2o 00pazo8anus NoI0X4ceH pso uoel, KOmopvie MONCHO pACCMAMpUEAmMs KaK NPUHYUNbL €20
NOCMPOeHUs.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBJISIETCSI JJOTMYECKHU 3aBEPIIEHHBIM, OH COJACPKUT MaTepHal U3 BCEX pa3zienoB (pusuky,
BKJTIOYAET KaK BOMPOCHI KIIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEMl MaTepual Kypca GU3HKU 00beIMHEH BOKPYT PU3ndYecKux Teopuil. Bemxymum B kypce sBisercs
(dbopMHEpOBaHKE TIPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuul. Peanuzauus ugeu npeamnoaracT UCIOJIb30BaHUC 'YMAHUTAPHOI'O IIOTCHIIUAJIA (1)PI3H‘ICCKOI71 HAayKH, OCMBICJICHHC
CBSA3U PA3BUTHA (1)H31/IKI/I C pa3BUTHUEM O6H.I€CTB8., a TAaKKC C MUPOBO33PCHYCCKUMHA, HPABCTBECHHBIMU W 3KOJIOI'HYCCKUMHU HpO6HeMaMI/I.

Hoes npuxnaonoil nanpasnennocmu. Kypc pu3uku mpeamnoiaraet 3HakOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTUYECKUX
MPUIIOKEHUN N3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes IKonocuzayuu peain3yeTcCs IMOCPEACTBOM BBCACHUS S3JIEMCHTOB COACPIKAHUA, MOCBSAIIEHHBIX YKOJIOTHISCKUM np06neMaM
COBPEMCHHOCTH, KOTOPBIC CBA3aHbI C pPa3BUTUCM TCXHUKHU U TCXHOHOFHﬁ, a TaKXXeC O6CY)I(I[CHI/I$I HpO6J’ICM palluOHAJIBHOT'O IPHUPOAOIIOJIB30BAHUA U
9KOJIOTHYCCKOM 0€30IaCHOCTH.

Cmepoicnegvimu 21emenmamu Kypca usuki Ha ypogre cpeoHe2o obweco 0o6pazoeanus A61a0mcs usuieckue meopuu (ghopmuposanue
npeocmasieHuii 0 CmpyKmype nocmpoerus Guzuieckol meopuu, poau hyHOAMEeHMAaAIbHbIX 3AKOHO8 U NPUHYUNOSE 8 COBPEMEHHBIX NPEOCMABIEHUAX O
npupooe, epanuyax NPUMeHUMOCMU meopuil, O ONUCAHUSL eCIMEeCME8EHHO-HAYYHbIX AGIEHUL U NPOYECCOB).

CucmemHo-0essmenbHOCmMHbI NOOX00 8 Kypce (DU3UKU Peanu3yemcst npedtcoe 6ce2o 3a CYém opeanu3ayui IKCHepUMEeHMAIbHOU 0essmeabHOCU
00y4aruuxcs.



nsa 6a306020 yposHs Kypca ¢puzukuy - 3TO UCTIOIB30BaHUE CUCTEMBI (PPOHTAIBLHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JTaOOPaTOPHBIX padoT,
KOTOpBIE B ITporpaMmMe o pusuke o0beAMHEHBI B 00NN CIUCOK YYEHUYECKUX MPAKTUYeCKUuX paboT. Boiaenenue B ykazaHHOM NepeyHe
1a00paTOpHBIX PabOT, MPOBOAUMBIX JIJIsl KOHTPOJIS ¥ OL[EHKH, OCYILIECTBIISICTCS YUaCTHUKaMU 00pa30BaTeILHOIO MpoIiecca UCXO U3 0COOCHHOCTEH
TUTAHUPOBAHUS M OCHAIIEeHUs KabuHeTa pus3uku. [Ipu 3ToM oOecrieunBaeTcst OBJIAJICHIE 00YJIAIOIIMMHUCS YMEHHUSIME IPOBOIUTH KOCBCHHBIE
WU3MEpEHUs], HCCIIEIOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BETUYHMH U TIOCTAHOBKY OTBITOB TI0 MTPOBEPKE MPEIOKEHHBIX THIIOTE3.

Pewenue pacuémnuvix u kauvecmeenHvix 3a0a4 ¢ 3a1laHHON (PU3UUECKON MOJIENbIO, TO3BOJISIONIEE MPUMEHSATh H3yUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HBIX Pa3/IeNioB.

Hns kayecmeennwix 3a0a4 IPUOPUTETOM SIBJISIFOTCS 3aJaHUsl HA 00BACHEHUE MPOTEKaHUsI (PU3NUECKHX SIBICHUN U IPOLIECCOB B OKPYXKArOLIEeH
KHU3HH, TpeOyromue BbIoopa (pu3nueckoir MO TSl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

Hemoncmpayuonnoe obopyoosanue HOpMUPYETCs B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIBHOM TIOCTATOYHOCTH M 00€CTIEYMBAET MOCTAHOBKY
MIEPEYUCIICHHBIX B ITpOrpaMMe 1o (GU3UKe KIFOYCBBIX IEMOHCTPAIUH JIJIS MCCIICOBAHUS N3Y9IaeMbIX SBJICHUH ¥ IMPOIIECCOB, SMITUPHUICCKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

Jlabopamoproe o6opyoosanue sl YACHUUECKUX MPAKTUYECKUX paboT hopMuUpyeTcs B BII€ TEMATHUECKUX KOMIUIEKTOB U 00ECIIeunBaeTcs B
pacuére 0THOTO KOMILIEKTa Ha ABYX oOydarommxcs. TeMarnyeckue KOMILIEKTH JIJA00PaTOPHOTO

O60p}/'I[OBaHI/I$I JOJIDKHBI OBITh IMOCTPOCHBI HA KOMIIJICKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX U I_[I/I(l)pOBBIX HpI/I60p0B, a TaKKC KOMIIbIOTCPHBIX
HU3MCPUTCIIBHBIX CUCTCM B BUIC I_[I/ICI)pOBHX J'Ia60paTOpI/II7L

Ocnoesnbimu yesAMu U3yueHusl gbu3uKu 6 061146]14 06p6130661H1/11/l AGIAIOMCA.

- (hopmupoBaHMe UHTEpeca U CTPEMIICHHS O0YJAIOMINXCS K HAYYHOMY H3yYEHUIO IPUPOIbI, Pa3BUTHE WX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

- pa3BUTHE NIPEICTABICHUN O HAYUHOM METO/I€ TO3HAHUS U (POPMUPOBAHUE HCCIIEA0BATENBCKOT0 OTHOLIEHUS K OKPYKAIOILUM SIBJICHUSIM;
- (hopmHpoBaHNEe HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHHS MaTepUH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

- popMupoBanue yMeHU OOBACHSTH SIBJICHUS C UCTIOJIb30BaHUEM (DU3UIECKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;



- (hopmupoBaHue npeACcTaBICHUN O POIH (PUUKHU AJIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

Jlocmusicenue ymux yeneil odecnevyugaemcsa peuieHuem Cedyiouux 3a0ay é npoyecce usyuenus Kypca pu3uku Ha yposne cpeonezo
00we2o oopazosanus:

- IpUOOPETEHNE CUCTEMBI 3HAHUI 00 00IKX PU3NUECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOUAsi MEXaHUKY, MOJIEKYISpHYIO (pU3UKY,
ANEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

- (hopMupoBaHHE YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS ISl 00bACHEHHS (PU3UYECKHX SBICHUH B IPUPOJE U IJIsl IPUHATHS
IIPAKTUYECKUX PEIIEHUI B IOBCEAHEBHON KU3HU;

- OCBOEHHE CIIOCOO0B peIIeHNs PAa3IMYHbIX 33/1a4 C SIBHO 33JaHHON (PU3MUYECKOI MOJENbIO, 3a/1a4, OPa3yMEBAIONIIX CAMOCTOSATEIILHOE
co3fanue (hu3n4ecKon MOJIENH, COOTBETCTBYIOIIEH YCIOBUSAM 3aauH;

- IOHUMAaHHUeC (1)I/I3I/I'-ICCKI/IX OCHOB U IPUHLIHUIIOB I[ef/'ICTBI/Iﬂ TEXHUYCCKUX YCTpOﬁCTB N TCXHOJIOTHYCCKHUX TPOUCCCOB, UX BIWAHHA HA
OKPY’KaIOIIYIO Cpeay;

- OBJIQJICHUE METOJAMH CaMOCTOSTEIIFHOTO TUTAHUPOBAHMSI M ITPOBEICHUST PUBNUYECKUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEPIIPETALIUN
nH(pOpMAaINH, ONPEICTICHHS JOCTOBEPHOCTH MOIYYSHHOTO PE3yIbTAaTa;

- CO3/IaHUE YCIIOBHIA JJIsl Pa3BUTHUSI YMEHHH MTPOEKTHO-MUCCIIETOBATEIHCKON, TBOPUECKOM IS TETHHOCTH.

Mecmo yueonozo npeomema « Dusukay) (6a3o06wlil yposens) 6 yuedHoM niane

VY4eOnsiii npeamer «Du3nka» BXOAUT B IPEIMETHYIO 0071acTh «ECTEeCTBEHHO-HAYUHBIE TTPEIMETHI.

O6miee unco yacoB it u3yueHust pusuku - 136 gacos: B 10 kimacce - 68 yacos (2 yaca B Hezent0), B 11 kiacce - 68 yacoB (2 yaca B HEJEINIO).

2) COAEP)KAHUE YYEBHOT' O NIPEJIMETA «®U3UKA»

COJAEP)KAHUE OBYYEHMUA B 10 KJTACCE



Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS.

®usuka - Hayka o npupoje. Hayunble MeTO/1bI MO3HAHUS OKPYXaloIero Mupa. Poib skcriepruMeHTa ¥ TEOPHUH B MIPOLIECCE MO3HAHUS IPUPO/IBI.
DKCIepuMEHT B (PU3UKE.

MOI[GJ'II/IpOBaHI/Ie (1)I/ISI/I‘ICCKI/IX SIBJICHHH 1 IIponecCoOB. HaquLIe runote3pl. PU3ndecKrue 3aKOHEBI U TCOpHUU. FpaHI/IHH IIPpUMCHUMOCTH
(bI/ISI/I‘IeCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBECTCTBHA.

Posb 1 MecTo (u3nKku B GOPMHUPOBAHUN COBPEMEHHOW HAYYHOM KAPTHHBI MUPA, B PAKTHYECKOU JEITEIHHOCTH JIFOICH.
JeMoHcTpanuu.

AHaIIOroBBIE U TU(PPOBBIC U3MEPUTEILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka

Mexanunueckoe nBukeHue. OTHOCUTEIBLHOCTh MEXaHUUYECKOT0 BMKeHus. Crucrema orcuéra. Tpaekropus.

[Tepemenienune, CKOPOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MAaTePHaJIbHOM TOUKH, UX MPOEKIMU Ha OCH CUCTEMBI
koopauHat. CrojkeHne nepeMelieHnii U CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NPSIMOIMHEWHOE IBUKeHUE. [ paduKku 3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U
IepeMENICHUST MaTEPUAIIbHON TOYKN OT BPEMEHH.

CBoOoHOE majieHune. Y cKopeHne cBOOOTHOTO Ma/ICHHS.

KpHBOJ'IHHCfIHOC JABHIKCHUC. I[BI/I)KCHI/IG MaTepHaHLHOﬁ TOYKHU 110 OKPYKHOCTHU C IIOCTOSIHHOM 10 MOAYJIHK CKOPOCTBIO. VYrinoBas CKOpPOCTD,
JIMHEHas CKOpPOCTD. HCpI/IOI[ 1 4acCcToTa O6paH_[eHI/I$I. HeHTpOCTpeMI/ITeHLHOC YCKOPCHHUC.

TexHuuyeckue yCTpOﬁCTBa H MPAKTUYICCKOC MPUMCHCHUC: CITNIOMECTP, ABUKCHUEC CHAPSAAO0B, IICTIHBIC 1 peMéHHBIC nepeaayu.

JeMmoHcTpanmu.



Monenb cucteMbl 0TCUéTa, MIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.
[Ipeobpa3zoBanre ABMKEHUI C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOro O] YTIOM K TOPU30HTY U TOPU30HTAIIBHO.
W3mepeHne yckopeHus CBOOOIHOTO MaeHHUsI.

Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

W3yueHre HepaBHOMEPHOTO IBHKEHHS C IIETIBIO OMPEeNICHIsI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKTY ITYTAMU, IPOUJIEHHBIMU TEJIOM 3a MOCJIEI0OBATEIIbHBIE PABHBIEC IPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH>KEHUU

C Ha4aJbHOW CKOPOCTHIO, PABHOW HYIIIO.
N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

I/I3y‘{eHI/IC JABMOXKCHUSA TCJIA, 6p0H_IeHHOl"0 TOPHU30HTAJIBHO.

Tema 2. /lunamuxa.
[Tpuaumn otHocuTensHOCTH ["anunes. [lepoiii 3akoH HeroToHa. IHepUHaibHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 3akon HetoToHa amst MarepuanbHoit Touku. Tpetnit 3akoH HeroToHa 1u1st
MaTepHAIbHBIX TOYEK.



3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buapsl TpeHus (1okos, CKoJIbkeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHUS U CUJIA TPEHUS TIOKOSL.
Koadduuunent tpenns. Cuiia conpoTUBICHUS IPU ABHIKEHUU TeJla B )KUAKOCTH UIIM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEaA.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHusd. [leuo cumel. Y ClloBUS paBHOBECUS TBEPAOTO TeEA.
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE: TOAIIUITHUKY, IBUY)KEHUE HCKYCCTBEHHBIX CITyTHUKOB.
JlemoHcTpanuu.

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Y4eHn4yeckuil HKCIIepUMEHT, TabopaTOpHbIE pabOThI



N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT ux JieopMaluu.
Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE.

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CHUCTEMBI MaTCPHUAJIIBHBIX TOUYCK. I/IMHYJ'IBC CHUJIBI 1 U'BMCHCHUEC UMITYJIbCA TEJla. 3aKoH COXpPaHCHUMA
HUMITYyJIbCA. PeakTuBHOC IBMXKEHHE.

Pabora criibl. MOIIHOCTE CHJIBI.
KuneTrndeckast sHEprus MaTepuaabHOl Toukn. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.

[TorennuanpHas sHeprus. [loTeHnanpHas SHEPTUs ynpyro n1eOpMUPOBAHHON NPYKUHEL. [loTeHIIMATbHAS SHEPTHS Tela BOJIU3H MTOBEPXHOCTH
3emin.

[ToreHunanbHbIE U HEMOTEHIMAIbHBIE CUIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkne ycTpoMCTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, IPYKUHHBIN IMHCTOJIET, IBUKEHHUE PAKET.
JeMoHcTpauuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Y4eHn4yeckuil HKCIIepUMEHT, TabopaTOpHbIE pabOThHI



N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHWYEeCKOW SHEPTUH Tejla Ha IPUMEpPE PACTKEHHUS PE3UHOBOTO JKI'yTa.
Paznen 3. MoJieky/sipHast Gu3nka 1 TepMOIHMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKOM TEOPUH U UX OMBITHOE

obOocHoBanue. bpoyHoBckoe nBmkenue. Juddy3us. Xapakrep ABIKESHHUS U B3aUMOJICHCTBHS YaCcTHII BeniecTBa. MoJIeu CTPOCHUS Ta30B,
KHJIKOCTEH U TBEPIBIX Te U 00BSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE ATHX Mojiesiel. Macca u pa3Mepbl MoJiekyll. KoruecTBo BelecTsa.
[TocTostnHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mojens ueaabHOTO Tasa. OcHOBHOE YpaBHCHUC MOHeKyHHpHO'KHHeTquCKOﬁ TCOPHUU UACAIIBHOIO I'a3a. AOconroTHas TEMIICpAaTypa Kak Mepa
cpeL[Heﬁ KHHETUYECKOM OHCPI'MH TCILUIOBOI'O ABUKCHUSA YaCTHUII I'a3a. IIxana TEMIICPATYP KenpBuHa. ['a30BbIe 3aKOHEI. ypaBHCHI/Ie Menpaeneena-
KnaneﬁpOHa. 3aKoH [[aJ'IBTOHa. I/I3OHpOHCCCH B HACAJIbHOM I'a3€ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA. Fpaquecxoe IpeaACTaBJICHUC
H30IIpOHCCCOB: U30TCPMA, U30X0pP4a, H3o6apa.

TexHuueckue ycTpolcTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

JeMoHcTpanuu.

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BENMIECTBA, PoTOrpaduu MOJIEKYT OPraHUYECKUX COCTMHEHUM.
OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUS.

Mogens onbita HlTepHa.

OHI)ITI)I, JOKa3bIBAIOIHE CYHIECTBOBAHUEC MCKMOJICKYIISIPHOTO BSaHMOHeﬁCTBHﬂ.



Monens, niurocTpupyronias Ipupoay AaBJICHUA ra3a Ha CTEHKH COCYZa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOIO ra3a, H30IPOLIECCHI.

Y4eHn4ecKkuid IKCIIEPUMEHT, TabopaTOpHbIE pabOThHI

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHi 00bEMa KOMHATBI, IaBJICHHUS U TEMIIEPATypHl BO3/1yXa B HEH.
HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuku.

TepMO,I[I/IHaMI/I‘leCKaH CHUCTCMA. BHYTpeHHHH OHCPIruAa TCpMOHHH&MH‘IGCKOﬁ CHCTEMBI U CIIOCOOKI €€ n3MeHeHusa. KoanuecTBo TemIOTE U
pa60Ta. BHYTpeHHSIH OHCPIrusa OJHOATOMHOI'O HACAJIbHOI'O Ira3a. Bupl TCIUIONCpEeAavYr: TCIJIOIPOBOIHOCTb, KOHBCKIIUA,

H3ITYyUCHHUC. VY nenpHas TEI0EMKOCTh BemiecTBa. KOIM4ecTBO TEI0Th Ipu TeruIonepeaauc.

[Tonsitre 06 angunadbarHoMm npouecce. [lepBrlil 3ak0H TepMoMHAMUKH. [IpuMeHeHre TIepBOTro 3aK0OHA TEPMOIMHAMUKH K H30IIPOIIeccaM.
I'padmyeckas maTEpIIpeTanivs pabOTHI Ta3a.

Bropoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennobie MamuHbL. [IpuHIMNIGI 1eficTBUA TeMIOBBIX MaluH. [IpeoOpazoBaHus SHEPTUU B TEIUIOBBIX MamHax. KoadduuueHT nonesnoro
neiictBus Ternooi MamuHbl. {uki KapHo 1 ero ko3 guimeHT mnoyie3Horo AeicTBrs. DKOJ0rn4eckue npoOaemMbl TEIIOIHEPTETUKH.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE PUMEHEHHE: IBUTATENIb BHYTPEHHETO CropaHusi, ObITOBOM XOJOJUIBHUK, KOHAULIMOHED.
JeMoHcTpauuu.

V3MeHeHne BHYTPEHHEH dHEepruu Tesa Ipyu COBEPIIEHUH pabOThI: BbUIET MPOOKU M3 OYTHUIKM MO/ JEHCTBUEM CKATOrO BO3yXa, HArPeBaHHE
s¢upa B TaTYHHOH TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpAIINSA).

W3meHeHne BHYTpeHHEH 3HepTruu (TeMrepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).



Mogenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CTOPAHUs, pEaKTUBHOI'O IBUraTelIsl.
VYueHnuecKui 3KCIepuMEHT, 1a00opaTOpHbIe padoThI.

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewecmea. Pazoevie nepexooni.

[Tapoo6pazoBanue u konaeHcaus. Vcnapenue u kunenue. AGCONIOTHAsA M OTHOCUTENbHAS BIAXKHOCTh Bo3yxa. HacblmenHslil map. Y aenpHast
TEIUIOTa NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphbl KUIICHUS OT AaBJICHHS.

TBépnoe teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpucTaiyioB. JXKuakue kprucramibl. CoBpeMeHHbIE MaTepUaibl.
[InaBnenune u kpuctaum3anus. Y aenbHas TerioTa miaasienus. Cydoaumanus.

YPaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa " IPAKTHYCCKOC MPUMCHCHUC: TUT'POMETP U ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHHU ITOJTYIYCHHA COBPECMCHHBIX
MaTCpraIoB, B T.4. HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOI'H.

JeMoHcTpanuu.

CBolicTBa HACHIIIICHHBIX MTAPOB.

KurieHre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTAILTUNYECKOTO BellecTBa. JleMOHCTpalysi KpUCTaIoB.
YdeHnueCKHu SKCIIEPUMEHT, JIa0opaTOopHbIe paboThl M3MepeHre OTHOCUTEIIEHON BIIAKHOCTH BO3/TyXa.
Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexkmpocmamuxa.



DJNeKTpU3anus Tell. DJIEKTPUUECKUH 3apsia. J(Ba BUa dMEKTpUYECKHUX 3apsaaoB. [I[poBOAHUKY, TUIIEKTPUKHU U TTOJTYITPOBOJHUKHU. 3aKOH
COXPaHEHHUS ANEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbId aeKTpUuuecKuid 3apsij. DaeKTpruieckoe nosie. Hanpssk€HHOCTh 3EeKTPUUYECKOTO OIS,
[TpuHIMI Cyneprno3UIIUU SIEKTPUUECKUX MoJel. JInHUKM HanpsHKEHHOCTH AIEKTPUYECKOTO TOJISL.

PabGoTa cun SJICKTPOCTATHUYCCKOI'O I10JI4. HOTGHHI/IELH. Pa3HoCTh MOTEHITHANOB. HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B SJICKTPOCTATHUYCCKOM IT0JIC.
,HI/IC)J'ICKTpI/I‘IeCKaH IIPOHUIACMOCTD.

OnekTpoéMkocTh. Konnencarop. DneKTpo€MKOCTh MIIOCKOr0 KOHAEHCAaTOpa. DHEeprus 3apsKeHHOT0 KOHIEHCaTopa.

TexHUYECKHE YCTPOMCTBA U PAKTUYECKOE IPUMEHEHHUE: JIEKTPOCKOIL, JJIEKTPOMETP, dJICKTPOCTATHYECKAs 3aIUTa, 3a3€MIICHHAE
ANEKTPONPUOOPOB, KOHJEHCATOP, KONMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

JeMoHcTpanuu.

YCTpoUCTBO M IPUHIUII AEHUCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HadIEeKTPU30BAHHBIX TEJl.

DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

IIpOoBOTHHUKY B JIEKTPOCTATUYECKOM ITOJIE.

DINIeKTpOCTaTUYECKas 3allHTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAAN TUIACTUH, PACCTOSHUSA MEXY HUMU U JUDJIEKTPUUECKON POHUIIAEMOCTH.
OHeprus 3apsKEHHOr0 KOHIEHCATOPA.

YueHndyeckuil SKCIIEPUMEHT, TabopaTopHbIe paboThl 3MepeHue 371eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannulit I1eKmpudecKuii mok.



Toxu B pa3fiMuHbIX Cpeaax. DINEKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUIECKOro Toka. Mctounuku Toka. Cuna Toka. [locTossHHBIM
TOK.

Hanpspokenue. 3akon Oma 1s ydyacTka LernH.

:‘)J'IGKTpI/ILIeCKOC COIIPOTUBJICHHUC. Y,Z[CJ'IBHOC COIIPOTUBIICHHUE BEIICCTBA. HOCJ’IG,Z[OB&TCJ'IBHOC, nmapajI€JIbHOC, CMCIIaHHOC COCAMHCHUEC
IIPOBOAHHKOB.

Pabota anexkTpuueckoro Toka. 3akoH [[xoyns-JIenia. MOIIHOCTD 3JEKTPUYECKOTO TOKA.

DIEKTPOABUKYIIAS CUJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa JJis MOJTHOM (3aMKHYTOM ) SJIEKTPUUECKOM 1IeTH.
Kopotkoe 3ambikanue.

DNEeKTPOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.
DNEeKTpUYecKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas U IPUMECHAsE IPOBOIUMOCTh MOJIYNIPOBOAHUKOB. CBolicTBa p-n-niepexo/a. [1omynpoBoiHUKOBbIE TPUOOPBI.
DEeKTpUYECKUI TOK B PaCTBOPAX U pacIlIaBax 3JICKTPOJIUTOB. DIEKTPOIUTUYECKAS JUCCOLMALUS. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMoCTOSATENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monuus. [1na3ma.

TexHu4eckne ycTpoiCcTBa U NPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, dJIEKTPOHArPEBATEIbHbIE
pUOOPBI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN 10T, TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN
JMOJ1, TAJIbBAaHUKA.

JeMmoHcTpanmu.
N3mepenne cuiibl TOKa U HapsHKEHUS.
3aBUCUMOCTh COMPOTUBIIEHUS HIUIUHAPUUECKUX MPOBOJHUKOB OT JITMHBI, IJIOIIAU ONEPEYHOTO CEUEHHS U MaTepuara.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.



[Ipsimoe n3MepeHue IEKTPOABIKYIEH criibl. KOpOTKOE 3aMBIKaHHE TalIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.
3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

VYueHnuecKui 3KCIepuMeHT, 1a00paTopHbIe pPaboThI

M3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

N3mepenne 2IeKTpOoABMKYIIEH CUIIbI NCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbIe CBSI3H.

I/I3y‘IeHI/IC Kypca (I)I/I3I/IKI/I 0a3oBoro YPOBH: B 10 xnacce OCYHICCTBJIISICTCS C y‘IéTOM COACPIKATCIbHBIX MCKIIPCIAMETHBIX CBs3EM C KypcaMu
MAaTCMAaTHKU, 6I/IOJ'IOFI/II/I, XHUMUU, reorpa(l)m/l U TCXHOJIOI'H.

Me)KHpeI[MCTHBIe MOHATHS, CBA3aHHBIC C U3YUCHUCM MCETOJO0B HAYYHOI'O ITO3HAHUSA: ABJICHUC, Hay‘IHLIﬁ (I)aKT, TUIIOTE3A, (1)H3I/I‘ICCK8.${
BCJIMYNHA, 3dKOH, TCOPUH, Ha6J'IIO,I[CHI/IC, 9KCIICPUMCHT, MOACIIUPOBAHUEC, MOJCJIb, U3MCPCHHC.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMIH, JIMHeiHas (GyHKuM, napadoina, runepoosna, ux rpauku U CBONCTBA, TPUTOHOMETPUUECKHE
(GYHKLIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO, BEKTOPHI U UX MPOEKIMH Ha OCH KOOPAUHAT, CIIOKEHHE
BEKTOPOB.

bBuonocusn: MexaHU4ECKOE IBUKEHHUE B )KUBOM npuponae, IlI/I(b(l)YBI/I}I, OCMOC, TEIUIO0OMEH JKHUBBIX OpraHnu3MoB (BI/II[BI TCIUIonepeaavu, TCIjiIOBOC
paBHOBeCI/IC), SJICKTPHUYCCKUC SABJICHUA B JKUBOH mnpupone.



Xumus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb BEIICCTBA, MOJIIpHAasA Macca, TCIIJIIOBBIC CBOICTBa TBépI[BIX TECII,
}I(H,Z[KOCTeﬁ H Ia30B, DJICKTPHYCCKUEC CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTUYCCKAA JUCCOLMallWA, raJlbBaHHUKa.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe IBUKEHUI C UCIIOJI30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, MOAIIUITHUKY, UCIIOJIb30BAHUE 3aKOHA
COXpPaHEHHUS UMITYJIbCa B TEXHUKE (paKeTa, BOAOMET U IPYTHe), IBUraTellb BHYTPEHHEI0 CTOpaHus, HapoBasi TypOrHa, ObITOBOW XOJOUIbHUK,
KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HHUsI COBPEMEHHBIX MaTEpUajoB, B T.4. HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alUTa,
3a3eMIICHHE 3IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, SJEKTPOHATPEBATEIbHbBIE PUOOPHIL, AIEKTPOOCBETUTEIBHbBIE TPUOOPHI, TaJIbBAHUKA.

COILEPKAHUE OBYYEHMUS B 11 KVIACCE.
Pa3nen 4. DaekTpoanHaMuka.
Tema 3. Maznumnoe none. I1eKmpoMazZHUMHAA UHOYKYUAL.
[ToctosiHHBIE MarHUTHI. B3auMoielicTBHE OCTOSTHHBIX MAarHUTOB. MaruutHoe

nosie. Bektop MaruuTHON MHAYKIMH. [[puHIMI cyneprno3uliui MarHUTHBIX nosel. JInHun MarauTHOM nHAyKuuu. KapTuHa TuHUN MarHUTHOU
WHAYKIUH T10JIS IOCTOSSHHBIX MarHUTOB.

MarauTHOE I10J1e MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUMN WHAYKIOUU MAariuTHOTI'O ITOJIA AJTMHHOT'O MTPSAMOI'0 MPOBOAHHWKA U 3aMKHYTOI'O
KOJIBLICBOI'O TPOBOJAHHMKA, KaTYIIKHU C TOKOM. OngIT BpCTeI[a. BzaumopeiictBue IMPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.
Cuna JlopeHna, e€ MOAy b 1 HarpasiieHHe. J[BIyKeHHe 3apsKeHHON YacTHIIBI B OTHOPOTHOM MarHUTHOM mosie. Pabora cuist JlopeHta.

SIBieHME ANEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOW MHAYKIMU. DJIEKTPOABUKYILAS CUIa MHIYKIUHU. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU Papajes.



Buxpeoe anekrpuieckoe mosie. DNEeKTPOABIKYILAs CUJIa MHAYKIIMK B IPOBOJHUKE, IBHKYILEMCS TIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM
ToJe.

IIpaBuio Jlenna.

NHayKTUBHOCTS. SIBJIeHHE CAMOMHIYKIIUU. DJIEKTPOIBHKYILASl CHJIa CAMOMHTYKIUH.
DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOﬁCTBa U MPAKTUYICCKOC IMPUMCEHCHUC: ITOCTOSAHHBIC MAI'HUTBI, DJICKTPOMAIHUTHI, SJICKTPOABUT'ATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTUL[, MHAYKIIHMOHHAA I1CYb.

JlemoHcTpanuu.

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3anmoneiictBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE NEKTPOMAarHUTHOW UHAYKIUH.

ITpaBuio Jlenna.

3aBUCUMOCTbD AJIEKTPOJBIKYIIEH CUIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHs] MAarHUTHOTO MOTOKA.

SIBnenue CaMOWHAYKIIUH.



YueHn4YeCcKuil SKCIIEPUMEHT, JTA00paTOPHBIE PAOOTHI.

N3yueHne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1ecTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3gen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue u I1eKmpomMacHuUmMHbvle KOAe0AHUAL.

Konebarenbnas cuctema. CBoOOAHBIE MeXaHUUecKHe Konebanus. ['apmonnueckue konebanus. [lepuon, yactora, ammiutyna u ¢asa
kosnebanuil. [Ipy>xuHHbIi MagsTHUK. MaTeMaTuuecKuii MasTHUK. Y paBHEHUE rapMOHUYECKUX Konebanuii. [IpeBparienne sHepruu npu rapMOHUYECKUX
KOJIEOaHUSX.

KonebarenpHbli KOHTYD. CBO6OI[HBI€ QJICKTPOMAaruauTHLIC KoJIeOaHUs B nacajJIbHOM Koye0aTeIbHOM KOHTYPC. Amnanorus MCKAY
MCXAaHUYCCKHMH U IJICKTPOMAIrHUTHBIMHA KOJIEOAHHSIMH. CDOpMy.]'Ia Tomcona. 3akoH COXpaHCHUS SHEPIUU B UACAIbHOM KoJIe0aTeIbHOM KOHTYPC.

[TpencraBieHne o 3aTyXaroMuX KoieOaHUsIX. BEIHY IeHHbIE MeXaHUYecKue Kojiebanus. Pesonanc. BeiHyKIeHHBIC 2JIEKTPOMAarHUTHBIC
KOJICOaHUS.

[Tepemennblil Tok. CHHYCOUAANBHBIN TEpEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOI0 TOKAa. AMIUIMUTY/IHOE U AEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIponszBoacTso, nepenada u NoTpedIeHUE dAEKTPUUECKON SJHEPTUN. DKOJIOTHUECKUE PUCKU MPU IPOU3BOJICTBE
anekTposHeprun. KynbTypa UCTIOIB30BaHUS JIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HH.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, F€HEPAaTOp NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIepeiay.
JeMoHcTpanuu.

HccnenoBanue napamMeTpoB KOJIeOATEeIbHOM CHCTEMBI (Hp}/')KI/IHHHﬁ WJIM MaTeMaTH4YeCKHUI Ma}ITHI/IK).



BOJIHC.
BOJIH.

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6ntonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HAIIPSKEHUSI OT BPEMEHH ) JUIs AJIEKTPOMArHUTHBIX KOJICOaHHIA.
Pe3onanc npu nocnenoBaTebHOM COSTUHEHUH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TUHUY SIEKTPOIIepe1adH.

Y4eHn4ecKkuid HIKCIIEpUMEHT, 1TabopaTOpHBIE pabOTHI

HccnenoBanue 3aBUCMMOCTH TIEPUO/Ia MaJIbIX KOJICOAHMI Tpy3a HA HUTH OT JUIMHBI HUTH U MacChI Tpy3a.
HccnenoBanue nepeMeHHOT0 TOKA B IIETIH U3 MOCIEA0BATEIbHO COSTUHEHHBIX KOHIEHCATOPa, KaTYIIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbLE 60JIHbL.

Mexanuueckue BOJHBI, yeiioBHs pactipoctpanenus. [lepuoa. CkopocTb

pactpocTpaHeHus U JITTHHA BOJTHBL [lomepednbie u Mpo1oiibHbIe BOHEL. MIHTephepeHns u qudpakins MEXaHHIeCKUX BOJTH.
3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

3HeKTp0MaFHPITHBI€ BOJIHEL. Y CIIOBHSA H3JITYUCHUA DJICKTPOMArHUTHBIX BOJIH. BzanmHuas OpueHTauusd BEKTOPOB E, B, VB 3J'IeKTp0Mal"HPITHOfI
CsoiicTBa QJICKTPOMATrHUTHBIX BOJIH: OTPAKCHUE, ITPEIIOMIICHUC, TIOJIApU3alusd, ,Z[I/Iq}paKI_lI/Iﬂ, HHTepq)epeHI_[I/I}I. CKOpOCTB QJICKTPOMATrHUTHBIX

IIxama QJICKTPOMArHUTHBIX BOJIH. HpI/IMCHCHI/IC SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6LITy.

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU. Pannonokanms.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuuyeckue ycTporuCTBa U MPAKTUUECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTBI, YIIbTPa3BYKOBasi AMATHOCTHUKA B TEXHUKE U MEJIUIIUHE,
paznap, paaAuonpuEMHHUK, TeIeBU30p, aHTeHHa, TesnedoH, CBY-neys.

JemoHcTpanuu.

O0pa3oBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpakeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habumronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYAOM U YaCTOTOM KOJIeOaHUM.

HccnenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPETIOMIICHHE, TTOJIApU3aIys, Au(paKus, HTepPepeHITHs.
Tema 3. Onmuka.

I'eomerprueckas onrtuka. [IpsmonuHeitHOe paclipocTpaHeHHE CBeTa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHbIi HCTOYHHK CBETA.
OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B IIIOCKOM 3epKalie.

[Tpenomiienue cBeTa. 3aKOHBI IPETIOMIIEHUS CBeTa. AOCOIIOTHBIN MoKa3aTenb npesnomieHus. [lonHoe BHyTpeHHee oTpakenue. [penenbHblit
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

C061/Ipa101une H paCcCCUBAOIIHNC JINH3BI. Tonkas nuH3a. (I)OKYCHOC PACCTOSAHUC U OIITUYCCKAs CUJIa TOHKOM JIMH3HI. HOCTpOCHI/IC H306p8.)KCHPII>i
B co61/1pa}0umx H paCCCUBAOIHNX JIMH3aX. (DopMyna TOHKOM JIMH3HI. yBCJ’II/I‘{CHI/IC, JlaBaeMO€ JIUH301.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

Bonnosas ontuka. Untepdepennus cera. KorepeHTHbIe HCTOUYHUKHU. Y CIIOBUS HAOIIOCHUSI MAKCUMYMOB 1 MUHUMYMOB B
UHTEp(EpPEeHIIMOHHOM KapTHHE OT JABYX CHH(A3HBIX KOIT€PEHTHBIX HCTOUHUKOB.

Hudpaxius ceeta. AudpakironHas pemérka. Y cjaoBre Ha0t01eHUs TTIaBHBIX MAaKCHUMYMOB IIPH MaJIeHUU MOHOXPOMATUYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, JIyIa, (OToanmnapar, MPOSKIMOHHBINA anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS OITUKA, IU(PpaKIMOHHAs pelI€TKa, OJIIPOUI.

JeMoHcTpanuu.

[TpsaMonuHeiHOe pacnipocTpaHeHHe, OTPAKEHHUE U MpesloMiieHue cBeTa. OnTudyeckre npuoopsl.
[TonHOe BHyTpeHHee oTpaskeHre. Mozienb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Hab6monenue nnrepdepeHium ceera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucrnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Ha6J'IIOIleHI/IC noJrsipu3anuu CBETa.



YueHn4YeCKnil SKCIIEPUMEHT, JTa00paTOPHBIE PaOOTHI
H3mepenue nokaszaresns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHUN B JIMH3AX.

HabGnronenue qucnepcuu certa.

Pa3zgesn 6. OcHOBBI crienMaJIbLHOM TEOPHH OTHOCHUTEIBLHOCTH.

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKON MEXaHUKH. HOCTy.]'IaTBI Cl'IeI_[I/IaJ'IBHOI‘/'I TEOpHUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOAYJIA CKOPOCTHU
CBCTAa B BAKYYyM€, IPUHIHUII OTHOCUTCIIbHOCTU OHHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKpaIlleHUE JJIUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJIBCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Pazgea 7. KBanTtoBas pusuka.

Tema 1. Inemenmol K6aHMOBOU ONMUKU

®otonsl. Dopmyrna [Inanka cBs3u sHeprun HOTOHA C €0 YACTOTOW. DHEPTUsS U UMIYIbC POTOHA.

OtkpeiTue u uccienoBanue Gorodddexra. Onwitel A.I'. CroneroBa. 3akonsl potorddexra. YpaBHeHue DiiHmTerHa 11t poTtorddexra.
«Kpacnas rpanuna» potosddexra.

Hasnenue ceera. OnbiTel [1.H. JIebenena.
XUMHYECKOE ICNCTBHE CBETA.
TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE MTPUMEHEHHE: (DOTOAIEeMEHT, GOTOAATUUK, COTHEUHAs OaTapesi, CBETOAHO/I.

JeMoHcTpanuu.



®DoTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETo GoTtodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma.

Moguenb aroma Tomcona. OnbiTel Pesepdopa no paccesauro a -yactuil. [Imanerapuas moaens aroma. [loctynatel bopa. Mznydyenue u
norjouieHue GoToHOB

IIPY [IEPEXO/I€ ATOMA C OJITHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnexktpos. CieKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.
BousiHoBeie cBolicTBa yactuul. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.

TexHuuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBbIM KOMIIBIOTEP.
JeMoHcTpauuu.

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

YyeHn4eckuil FKCIIEpUMEHT, T1a0opaTOpHbIe padOoThI.

Habmonenue nuHeiiuaToro crnekrpa.



Tema 3. Amomnoe aopo.

:‘)KCHepI/IMCHTH, AOKa3bIBAIOIIUE CIIOKHOCTh CTPOCHUA Aapa. OTKpBITI/Ie PAAUOAKTUBHOCTHU. OnbITH Pe3ep(b0pz[a I10 OIIpEACIICHUIO COCTaBa
pPaanOaKTUBHOI'O U3JTYYCHHU. CsoiicTBa anuba-, 66Ta', ramMmma-u3JIydCHU:. Bmusane pPaanOaKTUBHOCTH HA JXKUBBIC OPraHU3MBI.

OTkpbITHE TPOTOHA M HeWTpoHa. HykimonHast monens sapa ['eitzenbepra-MBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH paJuOoaKTUBHOTO PacIaia.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€p.

SAnepuslii peaktop. TepmosiaepHsbiit cunTe3. [Ipo0ieMbl U IEPCIEKTUBHI SJIEPHOM SHEPreTUKU. DKOJOTMUECKUE aCIEKThI SASPHON SHEPTreTUKH.
DnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1bl HaONIOAEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@®yHIaMeHTalbHbIE B3aUMOIEHCTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omMoa.
JeMoHcTpauuu.

CuéTurK MOHU3UPYIOLIUX YACTHII.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE padOTHI

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH.

OTalbl Pa3BUTHA aCTPOHOMMUMH. HpI/IKHaIlHOC U MHUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUH.



Bun 3Bé3nnoro HeGa. Co3Be3nus, spKkue 3BE3IBI, IUIAHETHI, KX BUIUMOE JBHUKCHUE.
CosHeyHast cucreMa.

Connue. Conneuynast akTuBHOCTb. McTounuk sneprun ComnHia u 3B€37. 3BE3/Ibl, UX OCHOBHBIE XapAKTEPUCTUKHU. J(MarpaMMa «CreKTpaibHbIN
KJIACC - CBETUMOCTB». 3BE3/1bI ITIaBHOU ITOCJIE0BATEIBHOCTU. 3aBUCUMOCTb «Macca - CBETUMOCTbY IS 3BE3 INIABHOM I10CIIEN0BATENBHOCTH.
BuytpenHee cTpoeHue 38€31. COBpEMEHHBIE ITPEACTABICHHS O IPOUCX0XKIEHUH U 3Bomonuy CotHIa U 3BE3]. OTallbl )KU3HU 3BE3NL.

Mueunsiii [1yTs - Hama [Manaktuka. [lonoxenne u npuwxenue Connua B I'anaktuke. Tumnbl ranaktuk. Pagnoranaktuku u kBasapel. YépHbie
IBIPBI B I7Pax FalaKTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66:ma. Pazoeranne ranaktuk. Teopus bonbinoro B3peiBa. PennkToBoe nsnydenue.
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

YueHnueckue HaOII0IeHHSL.

Ha6JIIOIleHI/I$I HeBOOPY)KéHHI)IM Tj1a3oM C UCIIOJIb30BAHUCM KOMIIBFOTCPHBIX HpI/IJIO)KeHI/Iﬁ AJId OpPEeACIICHUS ITOJIOKCHUA HEeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE31UA CeBepHoro noJrymapusa u apKue 3Bé3)IBI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITyTu.
O0o0maroniee NOBTOpPeHUeE.

Ponb ¢u3MKN 1 aCTPOHOMHMH B SKOHOMHUYECKON, TEXHOJIOTUYECKOH, COLIMAIBbHOM U 3TUYECKOH chepax AesTeIbHOCTH YeI0BEKa, pOib U MECTO
(U3HUKHN 1 aCTPOHOMHH B COBPEMEHHOMN Hay4HOM KapTHHE MUpa, POjb GU3NYECKO Teopuu B (POPMHUPOBAHNUH MIPENICTABICHUH O PU3NYECKON KapTHHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPOIE.

Me:xnpeamerHbie CBA3H.

I/IBYHCHI/IC Kypca (I)I/I3I/IKI/I 0a30BOro YPOBHA B 11 xmacce OCYHICCTBJIIACTCA C y‘-IéTOM COACPKATCIIbHBIX MCKITPEAMCTHBIX CBsI3€EH C KypcaMu
MAaTCMAaTHKU, 6I/IOJ'IOI‘I/II/I, XHUMHUHU, FCOFpa(bI/II/I N TCXHOJIOI'HH.



MesxnpeaMeTHbIE TOHATHS, CBSI3aHHBIE C U3YUYEHHEM METOJI0B Hay4YHOTO MO3HAHUS: SBJIEHUE, HAYYHBIN (akT, runoresa, pusndeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Martemartuka: penieHue CuCTeMbl ypaBHEHUHN, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCU KOOPJMHAT, CI0KEHHE BEKTOPOB, IPOU3BOIHBIC JIEMEHTApHbBIX (DYHKIUH,
MPU3HAKU N10J1I00US TPEYTOIbHUKOB, OIPEIEICHNE TUIOIIA/IU TUIOCKUX UTyp U 00bEMa Tel.

Buonoaus: OJICKTPHUYCCKUC SABJICHUS B JKUBOH npupoac, KoJyieOaTeIbHEIE JBHXKXCHUS B JKUBOH IpUupoaAc, OIITUYCCKUE SABJICHUA B JKUBOH mnpuponae,
HCﬁCTBHe paaranuy Ha )XUBbIC OpraHHU3MBbI.

Xumus: CTPOCHUC aTOMOB U MOJICKYJI, KPUCTAJIMYCCKAA CTPYKTYpa TBépI[bIX TCJI, MCXaHHU3MbI O6paSOBaHI/I$I KpHCTaHHH‘IeCKOﬁ peI_HéTKI/I,
CHCKTpaHBHLIﬁ aHaJIn3.

l'eocpaghus: MarHUTHBIE MTONTIOCA 3€MIIH, 3aJI€)KU MATHUTHBIX Py, POTOCHEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICCHHI.

Texnonozus: TMHUY 3JIEKTPOIIEpeiay, FEHEPAaTOp NEPEMEHHOT0 TOKA, AIEKTPOABUraTeNlb, MHAYKIIMOHHAS 1I€4Yb, pajap, paIuonpuéMHUK,
TEJEBU30p, aHTEHHA, TesepoH, CBY-neub, MpOEeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas 0aTapes.

3) IVIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI YYEBHOT'O INIPE/IMETA «®U3UKA» HA YPOBHE COO

OcBoenne yueOHOro npeamera «dusnka» Ha ypOBHE CpeiHEro o01iero oopasoanust (0a30BbIl yPOBEHB) JOMKHO 00€CIEUUTh JOCTHKEHHE
CIIEYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE PE3yIbTAaThl OCBOCHHS y4eOHOTO TIpenMeTa «DU3HuKay TOJDKHBI OTPaXKaTh TOTOBHOCTh M CIOCOOHOCTH 00 yUJarOIIHX CS
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MTO3UIIMEH THIHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIIUN, TTO3UTUBHBIX BHYTPEHHHUX YOKIECHU,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM [IEHHOCTSM POCCUICKOTO OOIIECTBa, PACIIUPEHHE KUZHEHHOTO OMBITA U OIBITA JEATEILHOCTH B MIPOIIECCE
peanu3alnrui OCHOBHBIX HAPABIECHUNA BOCIUTATEILHON IEATENBHOCTH, B TO YUCIIE B YACTHU:



1) epascoanckozo éocnumanusn:
- ¢(hopMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMH 00YYAIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUIICKOro 00I1IecTBa;
- IPUHATHE TPAAUIIMOHHBIX OOIICUYETIOBEYECKUX T'YMaHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

- TOTOBHOCTH BECTH COBMECTHYIO JICATEILHOCTh B MHTEPECaX rPasKJaHCKOr0 OOIIEeCTBa, y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEILHOM
OpraHu3aluy;

- YMEHHUE B3aUMOACHCTBOBATh C COIIMAIBHBIMI UHCTUTYTaMHU B COOTBETCTBHHU C UX (YHKIUSMH U Ha3HAUCHHEM;

- TOTOBHOCTb K T'YMaHHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) nampuomuueckoz0 60CRUMAHUA:

- ¢(hOpMHPOBAHHOCTH POCCUICKON Ipa’KJaHCKOW MIEHTUYHOCTH, IaTPUOTU3MA,

- IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKE;
- IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- ¢(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

- CHOCOOHOCTH OLICHUBATHL CUTYallUO U IPUHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH Ha MOPAJIBHO-HPABCTBCHHBIC HOPMbBI U IICHHOCTHU, B
T.49. B ACATCIIbHOCTHU y‘IéHOFO;

- 0CO3HAHME JIMYHOI'0 BKJIaJ1a B IOCTPOEHUE YCTOHUMBOTO OYAyIIEro;
3) acmemuueckozo 6ocnumanus:
- 3CTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOUast 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYILIEro (U3HUECKO HayKe;

4) mpyooeozo éocnumanusn:



- HHTEpEC K pa3InNdHbIM chepam npodeccuoHaibHON AesITeNbHOCTH, B T.U. CBI3aHHBIM C (DU3UKOM U TEXHUKOH, YMEHUE COBEpILATh
OCO3HaHHBIH BBIOOP Oynyiel mpodeccuu U peanr30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHbL;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00J1aCTH (PU3UKH HA NMPOTSHKEHUU BCEH XKU3HU;

5) akonozuueckozo eocnumanus:

- ¢(OPMHUPOBAHHOCTD HKOJIOTHUECKOM KYJIBTYphl, OCO3HAHUE TI00ATFHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIeM;

- IJIJAHUPOBAHHUE U OCYIIECTBIICHUE IEHCTBUI B OKPYXKAIOIIEH Cpe/le Ha OCHOBE 3HAHUS L1€JIEH YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA;
- pacUIMpEHHE OMbITA AEATEIbHOCTH HKOJOTMUECKON HApaBIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 PU3HKE;

6) uennocmu nHayunozo nozHanus:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HMUECKON HAYKH;

- OCO3HaHHUC ICHHOCTH HayIIHOfI ACATCIIbBHOCTH, TOTOBHOCTD B IIPOLCCCC U3YUCHUA (1)I/IBI/IKI/I OCYHICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

B npouecce nocTikeHNs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHMSI MPOrpaMMBbl 10 (pU3HMKE /711 YPOBHSI CpEAHET0 00111ero o0pa3oBaHus y
00y4aroIUXCs COGEPUIEHCIBYEM CA IMOUUOHANbHBLIL UHIMeN/1eKm , TIPEATIONAT AN ¢(hOPMUPOBAHHOCTD:

- CaMOCO3HAHMsI, BKJIFOUAIOLIET0 CIIOCOOHOCTh MOHMUMATh CBOE 3MOIMOHAIILHOE COCTOSIHUE, BUIETh HAPaBJIEHUS pa3BUTHsI COOCTBEHHOMN
SMOILIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOPETYJIMPOBaHNs, BKIIFOYAIOIICTO CAMOKOHTPOJIb, YMCHHUEC IPUHUMATb OTBETCTBECHHOCTDH 34 CBOE ITOBCACHHUC, CIIOCOOHOCTH
aaarnTUupoOBaTbCA K SMOIMOHAJIBHBIM U3MCHCHUAM U ITPOSBJIATH FI/I6KOCTB, OBITH OTKPBITEIM HOBOMY,

- BHYTpeHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH CTPEMIICHUC K NOCTHIKCHUTIO LCJIN U YCIIEXY, ONTUMHNU3M, UHUIIUATUBHOCTH, YMCHUC HeﬁCTBOBaTB,
UCxXoasda n3 CBOUX

BO3MOXKHOCTEI;



- OMIIaTHH, BKJ'IIO‘Ia}OH_[eﬁ CIIOCOOHOCTh MOHUMATh OMOIHOHAJIIBHOC COCTOAHUC APYIUX, YUYUTBIBATH €TI0 IIPU OCYIICCTBICHUN O6HI€HI/I${,
CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCThH BBICTpAaUBaTh OTHOIIECHUS C IPYTHUMH JIIOIbMU, 3800TUTHCS, POSBISATH UHTEPEC U
pazperath KOHGIUKTHI.

METAIIPEJIMETHBIE PE3YJIbTATDI
Ho3naeamenvnvie YY/[
baszosvle nocuueckue oelicmeusi:
- CaMOCTOSTENBHO (POPMYITUPOBATH U aKTyalU3UPOBATh MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
- ONIPEACIIATH LENIN ASATEIHHOCTH, 3a/1aBaTh TapaMETPhl U KPUTEPHUH MX JOCTHIKCHHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3HUECKUX SBICHHSIX;
- pa3pabaThIBaTh TUTAH pEHICHUs MTPOOJIEMBI C YIETOM aHATU3a UMEIOIITUXCSI MAaTepUANIbHBIX U HEMAaTepUabHBIX PECYpPCOB;
- BHOCUTb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB LIEISAM, OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;
- KOOPJIMHUPOBATH U BBIMOJIHATH PabOTY B YCIOBHIX PEAbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;
- pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.
bazosvle uccneoosamenvckue oeticmeust:
- BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUYEBBIMHU TOHATHUSAMHU U METOIaMH (PU3NYECKON HAYKH;

- BJIaICTh HaBBIKaMH y‘-IC6HO-HCCJ]C,Z[OB&TCJ'ILCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTHU B obiactu (bHSI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY INOUCKY MCTOJO0B PCIICHHUA 3a1a1 (I)I/BI/I‘-IGCKOFO COACPIKAHUS, MPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA



- BIIQJIETh BUJIAMU JIEATEILHOCTHU 1O MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETAlUU, IPE0OPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX CUTYaIUIX, B T.4. IPU CO3AaHUU Y4E€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

- BBIABJIATH IPUYXMHHO-CIICACTBEHHEBIC CBA3H U aKTyaJIU3UPOBATh 3aaavdy, BbIABUIaTh TUIIOTE3Y eé pE€IICHU, HAXOAUTh apryMCHTBI JJI
J0Ka3aTcCIbCTBa CBOUX YTBer(HeHHﬁ, 3aaaBaTh MapaMETPhl U KPUTEPHUU PCILICHUS,

- AHAJIM3UPOBATH ITOJIYYCHHBIC B XOA€ PCIICHUA 3aJa4r PE3YIbTAaThl, KPUTHYCCKHU OLUCHUBATH UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIIOBHUSX;

- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENIbHOM 1€ATEIbHOCTH, B T.4. IPH U3YYCHUH (PU3UKU;

- IaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OMBIT; YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B TIPAKTUIECKYIO 00J1acTh
KU3HEIEATEIBHOCTH;

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX NPCAMETHBIX O6JIaCTeI\/JI; BBIIBUT'aTb HOBBIC UACH, ITPCJIaratb OPUIrnHAJIbHBIC ITOAXOAbI U PCILICHUA,
CTaBUTb HpO6JIeMI)I " 3a7la4u, JOIMYyCKaroIre aJIbTCPHATUBHLBIC PCHICHUS.

Paboma ¢ ungpopmayuei:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOpMaLUU GU3UIECKOT0 COIEePKaHUsI U3 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATENIBHO OCYIIECTBIIATh
MOMCK, aHaJIN3, CUCTEMAaTU3aLIMI0 U UHTEPIIPETALINIO HH(DOPMALIUK Pa3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

- OICHUBAThL JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;

- ACTIOJIb30BaTh CpeicTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a]1a4 C COONI0IEHHEM TPeOOBaHHI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, TPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30aCHOCTH;

- CO3JaBaThb TCKCThI (1)I/I3I/I‘IGCKOFO COJACPpKaHM B pA3JIMIHBIX (I)OpMaTaX C y‘IéTOM Ha3Ha4YCHUA I/IH(I)OpMaI_[I/II/I U 1IeJIEBOM ayauTopuu, BH6I/Ipaﬂ
OIITUMAJIBHYIO (I)OpMy OpCACTABJICHUA U BU3YyaJIU3allhuH.

Kommynuxamuenwvie YY/[

Obwenue:



- OCYUIECTBIIATH OOLIEHNE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOH EATEIbHOCTH; PACIIO3HABATH MPEANOCHUIKN KOH(PIUKTHBIX CUTYallul 1
CMSTYaTh KOH(IUKTHI; Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C MCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

Cosmecmuas 0esimenbHOCmb:
- IOHUMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHUBHUyaIbHON paboThI;
- BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBUI € yUETOM OOILIMX UHTEPECOB, M BO3MOMXHOCTEHN Ka)/10T0 4jeHa KOJUIEKTUBA;

- IPUHUMATH LM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBAThH JEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIISTH ILJIaH JCUCTBUN,
pactpeenaTh POy ¢ y9€TOM MHCHUN yYaCTHUKOB, 00CYK/IaTh Pe3yabTaThl COBMECTHOM padOTHI,

- OLICHMBATh Ka4€CTBO CBOEr0 BKJIAJA M Ka)KJIOr0 Y4aCTHHKA KOMaH/Ibl B OOLIMI pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;
- IpEJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEU C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

- OCYHICCTBJIATD MO3UTUBHOC CTPATCTHUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX, HPOSABIIAATE TBOPYECTBO U B006pa)l(eHI/Ie, OBITE
MHHUIIMAaTHBHBIM.

Pecynamuenvie YY/[
Camoopeanuzayus:

- CaMOCTOATCIIbHO OCYIICCTBIIATH IMO3HABATCIIBHYTO JCATCIILHOCTE B oOJactu (1)I/I3I/IKI/I U aCTPOHOMMUH, BBISBIATH HpO6H€MBI, CTaBUTHh N
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

- CaMOCTOSITENIBHO COCTABJIATH IJIAH PEUICHHs PACUETHRIX U KAUECTBEHHBIX 33/1a4, TUIaH BBIMTOJIHEHUS IPAKTHUECKON paboThI ¢ yu€ToM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHHUIA;

- 1aBaTb OLICHKY HOBbIM CUTYAIIUAM,

- pacliupATb paMKU yqeGHoro npeaMeTa Ha OCHOBC JIMIHBIX HpCHHOQTCHHﬁ; JenaTh OCO3HAHHBIM BBIGOp, ApTryYMCHTUPOBATH €TO, 6paTL Ha ce0s
OTBCTCTBCHHOCTD 3a PCUHICHUC,



- OLICHUBATh MPUOOPETEHHBIH OMBIT;

- CIIOCOOCTBOBATH (DOPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIMH B 00JIaCTH (PU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII
YPOBEHb.

Camoxkoumpons:
- IaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM, BHOCUTh KOPPEKTHUBHI B JACSATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

- BJIaACTh HABBIKAMHA NO3HaBaTEILHOMN pe(bﬂeKch KaK OCO3HaHUs COBCPIIACMBbIX I[CflCTBI/IfI H MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U
OCHOBAaHUII;

- UCTIOJIB30BATh MPUEMBI peIICKCHUH ISl OLIEHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

- OICHUBATb PUCKHU U CBOCBPEMCHHO IIPUHUMATh PCIICHUS 110 UX CHUKCHUIO, IPUHUMATh MOTHUBBI U ApIr'yYMCHTBI APYI'UX IIPU aHAJIU3C
PE3YIbTATOB ACATCIBHOCTH.

Ilpunamue cebs u opyaux:
- IPUHUMATH ce0sl, IOHUMAas CBOU HEAOCTATKU U JIOCTOMHCTBA,;
- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTATOB JICATCIHHOCTH;
- IPU3HABATh CBOE MPABO M MIPABO APYTUX HA OIIHOKY.
MNPEIMETHBIE PE3YJIBTATHBI
B npouecce uzyuenus Kypca puzuku 6a3zo06020 yposnsa é 10 knacce obyuarowuiica nayuumcsa:

- IEMOHCTPUPOBATh Ha IIPUMEPaAX poJib U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKOMN NEATEIIBHOCTH JIIOIEH;



- YUUTHIBATh TPAHMIIBI IPUMEHEHUS N3Y4YEeHHBIX GU3NUYECKUX MOJeIei: MaTepuabHas TOUKa, HHEPLHAIbHAs CUCTeMa OTCUYETa, a0 CONIIOTHO
TBEPAOE TEJO0, UICANbHBIN a3, MOJIEIN CTPOCHUS T'a30B, KUAKOCTEH U TBEPIBIX TEJl, TOUSUHBIN ANEKTPUUECKUH 3apsi/i IPU pelieHuH HU3NYECKUX
3ajauy;

- pacno3HaBaTh (PU3NUYECKUE SBIECHUSA (IPOLECCHI) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJIIPHO-KHUHETHYECKONH TEOpUU
CTPOEHUS BEILECTBA U 3JIEKTPOJANHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABHKEHHE, CBOOOHOE MaJJleHHUE Tell, IBUKEHUE 110
OKPY>XHOCTH, HHEPIHS, B3auMoieicTBUE Tel, nuddy3us, OpOyHOBCKOE NBHKEHUE, CTPOCHUE YKHUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00BhEMA Tell IPH
HarpcBaHnuun (OXHa)K,HeHI/II/I), TCIIOBOC PAaBHOBCCUC, UCITAPCHUEC, KOHACHCAILIUA, IIJIABJICHUC, KPUCTAJLJIN3allud, KUIICHUC, BJIAXKHOCTh BO3/1yXa,
IIOBBIIICHNE JIaBJICHUs I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKY IIapAMETPAMU COCTOSIHUS ra3a B U30MPOLECCaX, IIEKTPU3ALUs Tell,
B3aUMOJCICTBUE 3apsAI0B;

- OIUCHIBATh MEXAHUUYECKOC JIBIKEHUE, UCIIONIB3Ys (PM3HUECKUE BETMUMHBL: KOOPAUHATA, ITyTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE, Macca
TeJa, CHJIa, UMITYJIbC TeJla, KHHETUYECKasi YHEPTUs, MOTECHIIMAIbHAs YHEPTUS, MEXaHWYECKas padoTa, MEXaHUYECKasi MOITHOCTh; TIPH OIMHUCAHUH
MIPABWJIBHO TPAKTOBATH PU3NICCKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, MX 0003HAYCHHS U SAMHHUIIBI, HAXOIUTH (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMUY;

- OIMUCBIBATh U3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEII U TECIIJIOBEIC SABJICHHA, UCIIOJIB3YS (1)H31/I‘~ICCKI/IC BCJIIMYMHBI: JaBJICHUC I'a3da, TEMIICpATypa,
CpCAHAA KUHCTHYCCKAA SHCPTHUA XaOTUICCKOTO ABUKCHUA MOJICKYJI, CPECAHCKBAAPATHYIHASA CKOPOCTh MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHH 551
SHEpru:, pa60Ta rasa, KOB(I)(i)I/H_[I/IeHT MOJIE3HOT'O ASHCTBHUS TEIIOBOTO ABUTATCIIA; IIPU OMMUCAHUHN NTPABUJIBHO TPAKTOBATDH (I)HSI/I‘ICCKI/Iﬁ CMBICIJI
HCIOJIb3YCMBIX BCIINYHH, UX 0003HAYCHUS H CAWHUIbI, HAXOIUTb q)OpMyJ'IH, CBA3BIBAONINEC TAHHYIO (1)I/I3I/IIICCKYIO BCJIMYUHY C IPYTAMU BEIIMYMHAMU

- OIMUCBIBATHh U3YUYCHHBIC SJICKTPUUCCKUC CBOICTBA BEIIECTBA U QJICKTPUYCCKUC ABJICHUA (Hpoueccm), HCIIOJIb3Y (I)I/IBI/I"ICCKI/IG BCJIMYUHBI:
BHGKTpI/I‘ICCKI/Iﬁ 3apsan, SJICKTPUICCKOC I10JIC, HaprI)KéHHOCTB T10JIA, MOTCHI A, PAa3HOCTb NMOTCHIIUAJIOB,

- aHaJIM3UPOBATh (PU3NYECKUE TPOLECCH U SIBICHHUS, UCTIOIb3Ys PU3NYECKUE 3aKOHBI U IPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, 11 u 111
3aKkoHbl HbI0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPIUHU, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUIT CYIIEPIIO3ULIMY CUJI, IPUHIUII PABHOIIPAB U
MHEpLUAIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS BELIECTBA, I1A30BbIE 3aKOHBI, CBSI3b CPEHEN KMHETUUECKOW DHEPI U
TEIUIOBOTO JABMXKEHHS MOJIEKYJT C aOCOIIOTHOM TeMIepaTypoii, HepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUUYECKOT0 3aps/ia, 3aK0H
Kynona, npu 3ToM pa3nngarh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €Tr0 MaTeMaTHUYECKOE BBIpaXKEHUE U YCIOBHS (TpaHUIIbI, 00JaCTH) TPUMEHUMOCTH;



- 00BACHATH OCHOBHBIE PUHIIUIBI AEHCTBUS MalllH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBHS UX OE€30M1acCHOTO
MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

- BBITIOJTHATH SKCIEPUMEHTHI 110 UCCIIEI0BAaHUIO (DU3MUECKUX SIBJICHUI U IMPOIIECCOB C UCIIOIB30BaHUEM MPSAMBIX, U KOCBEHHBIX U3MEPEHUH, TpU
3TOoM (hopMynHUpoBaTh polIeMy/3aiady U TUIIOTe3y y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHUS, TPOBOAUTH
OTIBIT U (POPMYITHPOBATH BHIBObI;

- OCYHICCTBJIATE NPAMBIC 1 KOCBECHHBIC U3MCPCHUSA (1)PI3HLIGCKI/IX BCJIIMYHUH, ITPU 5TOM BI)I6I/IpaTI) ONTHMAaJbHBIN CITIOCO0 HU3MCPCHUA U
HCIIOJIBb30BaTh U3BECTHHIC METOAbI OICHKU HOFpGI.HHOCTCfI I/IBMepeHI/Iﬁ;

- UCCJICAOBATh 3aBUCUMOCTU MCKAY (bH3H‘leCKHMH BCIIMYHMHAMH C UCITIOJIb30BAHUCM IIPAMBIX HSMCPCHI/Iﬁ, IIpHU 5TOM KOHCTPYUPOBATb
YCTAaHOBKY, (I)I/IKCI/IpOBaTL PE3YyJIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCJINYHH B BUJC Ta6J'II/II_I n Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIibTaTaM
HCCICOOBAHUA,

- CO6J'IIO,I[aTI> IIpaBuja 0€e301acHOTO TpyHda IIpu IMMpoOBECACHUN HCCIICIOBaHUM B paMKax yqe6H0ro OKCIICPUMCHTA, y‘le6HO'I/ICCHC,Z[OBaTCHLCKOﬁ n
HpOCKTHOﬁ ACATCIIbHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB n na60paTopH0ro 060py,HOBaHI/I$I;

- peiuaTb paC‘léTHbIe 3aJa4u C ABHO Sal[aHHOﬁ (1)1/1314%01(0171 MOZCIIbIO, UCIIOJIb3Y (bH3quCKHe 3aKOHBbI U ITPUHOUIIBI, HA OCHOBC aHaJIM3a
yCJIoBuUA 3aia4n BBI6I/IpaTL (1)I/I3I/I‘leCKy10 MOACIb, BBIACIATH (1)I/I3I/ILI€CKI/IG BCINYHHBI U (1)OpMy.]'H>I, HeO6XO,I[I/IMI>Ie IS e€ pemICHU:A, IIPOBOANTDH paC‘léTH
" OCHHUBATDH PCAJIIbHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (I)I/IBI/I‘ICCKOI‘/’I BCIIMYUHBI,

- peuIaTh KaUCCTBCHHLIC 3a/1a4M: BbICTPAUBATDH JIOTUYCCKH HCIIPOTUBOPCUUBYIO LICTIOUYKY paCCY)I(I[eHI/Iﬁ C UCIIOJIb30BAHUCM HU3YYCHHBIX
3aKOHOB, 3aKOHOMepHOCTeﬁ )51 (I)I/BI/I‘-ICCKI/IX HBJ'IeHHfI;

- NCTOJIb30BATh MPH PEIICHUH YUeOHbIX 3ajjau COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU JJIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH
U Tpe/ICTaBIeHus y4eOHO! M HayYHO-TIONMYJISIPHOM HH(pOpMAIMY, TOTYY€HHON U3 Pa3IMUHbIX HCTOYHUKOB, KpDUTUYECKH aHATU3UPOBATH MOJIy4aeMYyIO
nH(pOpMaINIo;

- IPUBOANUTH IIPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSCHEHNE MPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



- UCTIOJIb30BaTh TEOPETHUECKUE 3HAHMS IO (PU3UKE B MOBCETHEBHOM KU3HU I 0OecTieueHus 0€30MMacHOCTH TIPH OOpaIIeHUH ¢ IPUOOpaMu U
TEXHUYECKHMHU YCTPONCTBAMHU, JUISI COXPAHEHHSI 3I0POBbsI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpele;

- paboTaTh B IPYIINE C BHIIOJHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, ITIAHUPOBATH Pa0OTY TPYIIIBI, PAIIHOHAIBHO PACIIPEALIIATh O0S3aHHOCTH
Y TUIAHUPOBATH JICATEIILHOCTh B HECTAHIAPTHBIX CUTYAIUsX, OLICHUBATh BKJIAJI KaXIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pACCMATPUBAEMOM
poOJIEMBI.

11 KJIIACC
B npouecce uzyuenus Kypca puzuku 6a3z06020 yposnsa é 11 knacce obyuarowuiica nayuumcsa:

- IEMOHCTPHUPOBATH Ha MIPUMEPax poiib U MecTO GU3UKH B POPMHUPOBAHUHN COBPEMEHHON HAYYHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKHU ¥ TEXHOJIOTHUH, B IPAKTUUECKON JAESITENbHOCTH JIIOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

- YUUTBIBATDb I'PaHULIBI IPUMCHCHHUA U3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX MOJEJIeH: TOUeUHbIH 3HeKTqueCKHﬁ 3apsan, JIyd CBCTa, TOYEYHBIN HCTOYHHUK
CBCTA, AJACpHaA MOJCJIb aTOMA, HYKJIOHHAA MOJCJIb aTOMHOI'O dpa IpHU PCHICHUN (1)H3I/I‘IGCKI/IX 3agay,

- pacno3HaBaTh (PU3NYECKUE SBICHUS (IPOLECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB JIEKTPOJMHAMUKU M KBAaHTOBOW (PU3UKU:
ANIEKTPUYECKAsi IPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMUUECKOE, MATHUTHOE AEUCTBUS TOKA, B3aUMOJIECTBUE MarHUTOB, 2JIEKTPOMarHuTHAs
MHAYKIUS, JeCTBUE MAarHUTHOTO IOJIsl Ha IPOBOJIHUK C TOKOM M JIBUXKYILMICS 3apsi, JIEeKTPOMarHuTHbIE KOJeOaHHs U BOJHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBETa, OTPAXKEHHE, MpesIoMIIeHHe, HHTeppepeHIns, Au(paKkIMs U TOISIpU3aIHs CBETa, UCIIEPCUs CBETa, POTOIIEKTPUUECK Ui
s dexT (hoTorddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOro CIeKTpa aToMa BOJIOPO/1a, €CTECTBEHHAs U HCKYCCTBEHHAs
PaZ0aKTUBHOCTb;

- ONMCLIBATh U3YUYCHHBIC CBOMCTBa BCIICCTBA (BHCKTpI/I‘-ICCKI/IC, MAarauTHbIC, ONTUYCCKUEC, SJICKTPUICCKYIO IPOBOJUMOCTD PA3JIMIHBIX CpCI[) n
OJICKTPOMArHMTHBIC SIBJICHUA (npoueccm), HCIIOJIB3YA (1)I/ISI/I‘IGCKI/IG BCJIIMYHHBI: SHGKTpI/I‘IeCKI/Iﬁ 3apsaq, Cujia TOKa, SJICKTPUYICCKOC HAIIPSAXKCHUC,
SJICKTPHUYCCKOE COIMMPOTUBIICHUEC, PA3HOCTH MTOTCHIUAJIOB, JICKTPOABMIXKYIAA CHUJIA, pa60Ta TOKa, MHAYKIUA MarHuTHOI'O I10JI4, CHUJIa AMnepa, cujia



JlopeHnna, UHIYKTUBHOCTD KaTYIIKH, YHEPTHUS 3JIEKTPUUECKOr0 U MArHUTHOTO TOJIEH, IEPUO/I U 4acTOTa KojeOaHui B Koye0aTeIbHOM KOHTYpE, 3apsl
U CHJIa TOKA B MPOIIecCe TAPMOHUYECKUX JIEKTPOMArHUTHBIX KojeOaHui, OKYCHOE pacCTOsSIHUE U ONTUYECKasi CUJia JIMH3bI, IPU ONKUCAHUU
MPAaBUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOB3YEMbIX BEIMYHMH, UX 0003HAYCHUS U €TUHHIIbI, YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
($U3NYECKyIO BETUYMHY C IPYTHUMHU BEIIMYMHAMU;

- OIMHUCBIBATh N3YYCHHBIC KBAHTOBBIC ABJICHUA U IIPOLIECCHI, NCIIOJIb3Ys (1)I/I3I/ILICCKI/IC BCIIMYHMHBI: CKOPOCTBb 3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M1 4aCTOTa CBETA, SHCPIr'Usd U UMITYJIBC (I)OTOHa, nepuon mnojrypacmnaaa, SHCPrusa CBA3U aTOMHBIX AACP, ITPU OITMCAHUU TPABUJIBHO TPAKTOBATH
(1)I/I3I/I‘IGCKI/II71 CMBICJI UCITOJIb3YCMbIX BCJIIMYWH, UX 0003HaUCHHS U CAWHUIIBI, YKA3bIBATH q)OpMy.HBI, CBA3BIBAOIIUC TAHHYIO (1)I/I3I/I‘I€CKyIO BCJIIMYMHY C
APYTrUMH BCIMYNHAMM, BBIYUCIIATH 3HAYCHHUC (1)I/ISI/II-IGCKOI\/JI BCJIIMYHHBI,

- aHAJIM3UPOBATh (PU3MUECKHUE MPOLECCHI U SBJICHUS, HCIIONB3Ysl (PU3MUECKUe 3aKOHBI M MPUHIIMIIEL: 3aK0H OMa, 3aKOHBI ITOCIIEA0BATEIFHOTO U
MapaJUIEIbHOTO COEIMHEHMS IIPOBOJHUKOB, 3aK0H J[>)koyisa-JIeHna, 3aK0oH 3J1€KTPOMarHuTHOM MHIAYKIWH, 3aKOH IPSMOJIMHENHOTO paclpOCTPAHEHUS
CBETa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHEeHUE DHHIITeHHA 11 (oTod(d(PeKTa, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH
COXPAHEHHUA UMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOrO 3apsaa, 3aKOH COXPaHEHHs MacCOBOI0 YUCIIA, IIOCTYJIaThl bopa, 3aKOH painoaKTUBHOTO
pacraja, Ipu 3TOM pa3iInyaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BBIPAKEHHUE U YCIIOBHS (I'paHULIbl, 001aCTH) IPUMEHUMOCTH;

- onpeaens[Tb HaHpaBJIeHI/Ie BCKTOpa HUHAYKIIUHA MAardmuTHOT O I10JIs1 HpOBOIIHI/IKa C TOKOM, CHJIbI AMnepa 1 CUJIBI HopeHua;
- CTPOUTH M OIUCHIBATH U300paKEHHUE, CO3/1aBAEMOE INTIOCKUM 3€PKajIoM, TOHKOHM JIMH301;

- BBIIIOJIHATD 3KCIICPUMCHTBI 110 UCCJICIOBAHUTO (1)I/I3I/I‘ICCKI/IX SIBIICHUH U MponecCcoOB € UCITOJIB30BAHUCM IIPAMBIX, U KOCBCHHBIX I/I3MepeHI/II713 npu

3TOM (hopMyIHpOBaTh NMpoOIeMy/3a/lady U TUIIOTE3y y4eOHOTo SKCIIEpUMEHTA, COOMpaTh YCTAaHOBKY U3 MPENI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH
OTIBIT U (POPMYTUPOBATH BHIBOJIBI;

- OCYHICCTBJIATDH NPAMBIC 1 KOCBECHHBIC U3MCPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIMYUH, ITPU 5TOM BLI6I/IpaTB ONTUMAJIBHBIN CIIOCO0 HU3MCPCHHUA U
HCIIOJB30BaTh U3BECCTHBHIC METO/AbI OICHKU HOl"peHIHOCTef/'I HSMepCHHfI;

- UCCIICA0OBATh 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHMH C UCIIOJIB30BAHUCM ITPAMBIX I/I3MepeHI/II>'IZ ITpU 3TOM KOHCTPYUPOBATH YCTAHOBKY,

(buKcUpOBaTh PE3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJE TAOIUIl U TPaQUKOB, J1€1aTh BHIBOJIBI 110 pe3yibTaTaM
HCCIIE0BAHUS;



- coOmoaTh nMpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUN UCCIEIOBAHHM B paMKax y4eOHOr0 3KCIepuMeHTa, yueOHO-UCCIIe10BaTENbCKON 1
MIPOEKTHOM J1eATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOpPHOTO 000PYI0BaHUS;

- pemaTth pacy€THbIE 33a4u C SIBHO 3a/IaHHOM (PU3NUECKON MOJIEIbIO, UCIIONb3YyA (DU3NUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a
YCIIOBUS 33[]a4l BHIOMPATh GU3NYECKYIO MOJIEIIb, BBIIEIATh PU3NYECKUE BEIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIE [Tl €€ pelIeHus], IPOBOAUTh PACUETHI
Y OLICHUBATh PEAJIbHOCTD MOJIYYEHHOTO 3HAUYCHHUs (PU3MUECKOI BEIMYMHBL;

- peuiaTh Ka4€CTBCHHEIC 3a/la4M: BEICTpauBaTh JIOTHYCCKHU HEIIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[CHI/Iﬁ C UCIIOJIb30BAHUEM HU3YUCHHBIX
3aKOHOB, SaKOHOMepHOCTeﬁ u (bI/I3I/I‘ICCKI/IX HBJ'ICHI/II‘/'I;

- UCTIOJIB30BATh TP PEIICHUH YUEOHBIX 3a]au COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOJIOTHHU JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIpEJICTaBJICHUS Y4eOHOW ¥ Hay4HO-TIOMYJISIPHOM HH(OpMAIIMH, TIOTYYCHHOW U3 Pa3IMUHBIX HCTOYHHKOB, KPUTUYECKHA aHAITU3UPOBATh MOJTy9IaeMYIO
nHpopMaIuo;

- OOBSICHATH IIPHUHIIUIIBI ILCP'ICTBPISI MalluH, HpI/I60pOB U TCXHHUYCCKHX YCTpOﬁCTB, pa3jindaTthb yCJIOBUS UX 0€30IaCHOTO HCIIOIL30BaHUs B
HOBCGI[HCBHOﬁ JKHU3HU,

- IPpUBOJAUTDL IIPUMCPHI BKJIaga pOCCHﬁCKHX n Sap}I6C)KHBIX y‘IéHBIX'(i)I/I?»I/IKOB B pa3BHUTHC HAYKU, B 00BACHEHHE IMPOLECCCOB OKPYKAKOIICTO
MHpa, B pa3BUTUC TCXHUKU U TeXHOHOFI/Iﬁ;

- UCIIOJIb30BAaTh TCOPCTUICCKUEC 3HAHUS 110 (I)I/I3I/IKC B IIOBCEIHEBHOM KU3HU JJII obecneueHrs 0€30IaCHOCTH Ipu O6paH_IeHI/II/I C an6opaMH n
TCXHUYCCKUMH YCTpOﬁCTBaMH, AJIL COXPAHCHUA 300POBbA U CO6J'II-OI[CHI/I$I HOPM 35KOJIOTUYCCKOT'O ITOBCACHUS B OKpY)K@.IOH.IGI’I cpeace;

- paboTaTh B TPYIIINE C BHIIOJHEHUEM PA3IMUHBIX COIMATBHBIX POJIEH, IITAHUPOBATH paObOTy TPYIIIBI, PAIIHOHAIBHO PACIIPEEIIATh O0S3aHHOCTH
U TJIAHUPOBATH JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalLlUAX, OLIEHUBATh BKJIA/ KaX/10T0 U3 YUaCTHUKOB I'PYIIILI B pelIEHHE pacCMaTpUBaeMOi
poOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaunMeHoBaHHe pa3/iesioB U TEM MPOrpaMMbl KonnuecTBo yacos DekTpoHHBIC (HU(PPOBBIC) 00pa30BaTEIbHbIC
n/n Beero|| KonrtpousbHbie [TpakTHyeckue pecypeel
paboThI paboThI
|Pa3zle.11 1. ®DU3UKA U METOIbI HAYYHOI'O ITO3HAHUSA |
|1.1 ||CI>H3HKa Y METOJIbl HAYYHOTO MMO3HAHUS || 2 || || ||BI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITor0 0 pasjeny || 2 || |
IPaznea 2. MEXAHUKA |
|2.1 ||KI/IH€MaTI/IKa || 5 || || ||BI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 ||Z[I/IHaMI/H<a || 7 || ||3 ||BI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.3 ||3aKOHBI COXpaHEHHsI B MEXaHUKE || 6 || 1 || 2 ”BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITor0 10 pa3zeny || 18 || |
|Pa3Ile.]1 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO/IUHAMUKA |
|3.1 ||OCHOBI>I MOJIEKYJISIPHO-KMHETUYECKOI TeopHH || 9 || || 1 ||BI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|3.2 ||OCHOBI>I TEPMOJIUHAMUKHU || 10 || 1 || ”BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
3.3 ||Arperarusie cocTosiHus BemiecTBa. Ma3oBbie 5 bub6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
MePEeXO0JIbI

|I/ITOr0 0 pa3feiny || 24 || |

Paznen 4. JIEKTPOANHAMUKA
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No HanmMeHnoBanue pa3iesioB U TEM IPOTrPaMMBI | KomuuecTBo vacoB | DOnektpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
n/n Beero|| KonTposbHbie I[IpakTHuecKue pecypebl
paboThI paboThl
|4.1 ||9neKTpOCTaTHKa || 10 || || ||BI/I6J'II/IOTCKa LIOK https://m.edsoo.ru/7f41bf72 |
4.2 ||[TocTOSIHHBIN NeKTprUECKUd TOK. TOKH B 12 1 2 bubanorexa LIOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeiax
|I/ITor0 0 pazaeny || 22 || |
|PesepBHoe BpeEMs || 2 || || || |
|OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 68 || 3 | 8 I |
11 KJIACC
Ne  ||HammeHoBaHUE pa3esioB U TEM MPOTPaMMBI KonuuecTBo yacos DnekTpoHHbIe (IU(pOBHIE) 00pa3zoBaTEIbHBIC
n/m Beero||  Kontponbhbie [IpakTuueckue pecypesl
paboThI paboThI
[Paszen 1. JIEKTPOJAMHAMMKA |
1.1 |[MarauTHOE moje. DJIeKTpOMarHuTHas 11 1 2 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIIAS
‘I/ITOFO 10 pasjeny H 11 H ‘
[Pasnen 2. KOJEBAHUS M BOJIHBI |
2.1 |MexaHu4ecKue U 3JCKTPOMATHUTHBIC 9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
‘2.2 HMexaHI/I‘-IGCKI/Ie U 3JICKTPOMArHUTHBIC BOJ'IHI)IH 5 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c
2.3 |lOntuka | 10 | [ 5 |[BuGnorexa LIOK https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pazaeny H 24 H

‘Paue.ﬂ 3. OCHOBBI CIEIIMAJIbHONU TEOPUH OTHOCUTEJBHOCTH

3.1

HOCHOBBI crenuanabHON TCOpHUU

| 4 |

1 |

|[Bu6muorexa IIOK https://m.edsoo.ru/7f41c97c
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Ne  ||HammeHOBaHUME pa3eiioB U TEM MPOTPAMMBI ‘ KomuuecTBo yacos ‘ OnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEILHBIC
n/n Beero||  KouTpoinbHbie [IpakTruecKue pecypeel
paboThl paboThI

‘ HOTHOCI/ITCJ'IBHOCTI/I H H H H ‘
‘I/ITOFO 10 paseny H 4 H ‘
[Paszies 4. KBAHTOBASI ®U3MKA |
‘4.1 HSﬂeMeHTH KBaHTOBOM ONTHKHU “ 6 “ H ||BH6J1H0TeKa HOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpoeHHe aroma “ 4 “ H ||BH6J1HOTeKa LOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOC SO H 5 H H “BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pasaeny H 15 H ‘
IPazziea 5. JIEMEHTbI ACTPOHOMMH U ACTPO®U3UKHU |
‘5.1 HBJIeMeHTLI ACTPOHOMHH U acTPOPUUKU H 7 H 1 H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 pasjeny H / H ‘
[Pasnien 6. OBOBIIAIOIIEE MOBTOPEHUE |
‘6.1 HO606manmee MMOBTOPEHUE H 4 H H “BI/I6JII/IOTGKa OK https://m.edsoo.ru/7f41c97c ‘
‘I/IToro o pazzaeny H 4 H ‘
‘Pe3epBH06 BpeEMs H 3 H H H ‘
OBHIEE KOJIMYECTBO YACOB I1O 68 4 8

I[TPOT'PAMME
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