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yaeOHoro npeameta «Pusuka. bazoBblit ypoBeHb)

nu1st oOydaroruxest 10-11 kmaccon



[HOACHUTEJIBHAA 3AIIMCKA

ITporpamma no ¢usmke 6a30BOro ypoBHs Ha ypOBHE CpeIHEro o0mero oopa3oBaHus pa3paboTaHa Ha OCHOBE MOJI0KEHUH U TpeOOBaHUH K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBareinbHOI nporpammsl, npejactaBieHHbIX B PI'OC COO, a Taxxke ¢ yuéroM denepaibHoil paboueit
IPOrpaMMbl BOCIUTaHUS M KOHLEIIUY MpenoiaBanus yueoHoro npenmMera «Pusnka» B o0pa3zoBaTelbHbIX opranuzanusx Poccuiickoii @enepanum,
peaIn3yoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Cogepxanue MporpaMMbl Mo (HU3HUKE HAMpaBIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuatomuxcst 10—11 kmacco npu
o0ydeHnyn ux (pu3rke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIIBHOCTHOTO 1MoAXx0/a. [Iporpamma 1mo (u3HuKe COOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k mIaHupyeMbIM TUYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM pe3ylbTaTaM OOyUeHHs, a TAK)Ke YUYUTHIBAET HEOOXOIUMOCTh
peanmn3anu MEKIIPEAMETHBIX CBsI3el (1)I/I3I/IKI/I C €CCTCCTBCHHO-HAYYHBIMU y‘I€6HBIMI/I npeamMeTamu. B neit OMNpeaACIIAOTCA OCHOBHBIC LEJIN U3YYCHHA
bu3MKHN Ha yPOBHE CpeAHEro 001Iero o0pa3oBaHus, MIIAaHUPYyEMble Pe3yIbTaThl OCBOEHUS Kypca GU3HKHU: TNYHOCTHBIC, METAPEAMETHEIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMbIe Pe3yNbTaThl OCBOCHUS Kypca (pU3uKku Ha 6a30BOM ypOBHE, B TOM YHUCIIE IPEIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUeHus;

coJiepkanue yueOHoro npeamera «DPu3nKay mo rogaM o0ydeHus.

®du3rKa Kak Hayka o HanboJiee 00IIKX 3aKOHAX MPHUPO/IbI, BHICTYIIAs B KayeCcTBE Y4eOHOT0 MpeMeTa B IIIKOJIe, BHOCUT CYILIECTBEHHBIN BKIJIa] B
cucTeMy 3HaHu# 00 okpysxatoiieM mupe. LlkoabHbIN Kypce GpU3HKN — ccTeMO0Opa3yIOLIHii /I €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBJICHUM, N3y4aeMbIX XUMHEH, Ononoruei, pusndeckoii reorpadueil 1 aCTpOHOMHUEH.
Hcnonp3oBaHne 1 akTUBHOE IPUMEHEHNE (PU3MUECKUX 3HAHUHM ONpeIeNsieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTHH B cepe FIHEPreTHKH,



TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MMOTYYCHHS] HOBBIX MaTEPUaJIOB C 3aJJaHHBIMU CBOMCTBAMH U APYTrux. M3yueHue Gpu3nku BHOCUT OCHOBHOUM BKJIA]] B
dbopMuUpOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUPa 00y4aroImuxcs, B JOpMUPOBAHUE YMEHUIN MPUMEHSATh HAyYHBIH METO]I IO3HAHUSI IPU
BBITIOJTHCHUH UMHU Y4EOHBIX HCCIICTOBAHUM.

B ocHOBY Kkypca (u3HKH 17151 YPOBHSI CPETHETO 001ero 00pa3oBaHusl MOJIOKEH Psijl HJICH, KOTOPBIE MOXHO PacCMaTPUBATh KaK MPUHIIHUITEI €TO
MOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBETCTBUN C HEM KypC ABISETCS JIOTMUYECKH 3aBEPIIEHHBIM, OH COAEPXKUT MaTepuall U3 BCeX pa3/ienoB (GU3UKHU, BKIIOYAET
KaK BOTIPOCHI KJIIACCHYECKOMW, TaK U COBPEMEHHOW (DU3UKH.

Wnes renepanuzanun. B cooTBeTCTBUM ¢ Heil MaTepual Kypca Gpu3uku o0beInHEH BOKPYT (PU3UYECKUX TEOpHid. Beaymum B Kypce siBisieTcs
(dopMHpOBaHUE NPEACTaBIECHUIN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U TOJIE.

I/I,I[efl TyMaHUTapu3aluu. Eé peamm3anus NpeaArojIaracT uCIoJIb30BaAHNUC 'YMAHUTAPHOI'O TOTCHINAJIA q)HSHqGCKOﬁ HAayKH, OCMBICJIICHHUC CBA3U
PasBUTUA (1)H3I/IKI/I C pasBUTUCM O6HI€CTB8., a TaK’KC C MUPOBO33PCHUCCKMMHU, HPABCTBCHHBLIMHA 1 3KOJIOTHYCCKUMU HpO6H€MaMI/I.

Wnes npuknagHoi HanpaBieHHOCTH. Kypc GU3HKH npearnonaraeT 3HaKOMCTBO € IMAPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUITOKCHHM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

W iest 5KOJIOTM3aIid Peau3yeTCs MOCPEICTBOM BBEACHHUS SJIEMEHTOB COJICPIKAHHSI, TIOCBIIIEHHBIX SKOJOTMYECKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHbI C PA3BUTHEM TEXHUKHU M TEXHOJIOTHH, a TaKXKe 00CYXASHUS MTPOOJIEM palliOHAIbHOIO IPUPOIONOIB30BaHUS M 3KOJIOTHYECKON
0€30ITaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMM Kypca (pU3UKU Ha YPOBHE CPEAHEro 00I1ero oopazoBaHus ABIAIOTCS (pusnueckue Teopuu (hopMUpoBaHue
IPEJICTABICHUN O CTPYKTYpPE MOCTPOCHUS PU3NYECKON TEOPUH, posid GyHIaMEHTAJIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MIPE/ICTABICHUIX O
IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, /IJISl ONIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOAX0/ B Kypce (PM3UKU peanu3yeTcs Mpexk e BCEro 3a CYET OpraHu3allui SKCIIePUMEHTAIbHOMN 1eSTeIbHOCTH
oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca GU3MKU — 3TO UCIIOJIb30BAHUE CUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
71a00paTOpHBIX PabOT, KOTOPBIE B MporpamMMe 1o (pu3nke 0ObeANHEHB! B 00U CIMCOK YUEHHUUECKUX MPAKTUYECKUX paboT. Brinenenue B
yKa3aHHOM IIepeuHe JabopaTOpHbIX padoT, MPOBOAUMBIX AJISI KOHTPOJIS U OLEHKH, OCYIIECTBIISIETCS Y4aCTHUKaMH 00pa30BaTeIbHOTO Mpolecca
UCX0/1 U3 0COOEHHOCTEH TIaHUPOBaHM U OCHaIleHHs kaOuHeta ¢pusuku. [Ipu sToM obecrieunBaeTcst OBaieHHe 00yJarOIMMUC YMEHUSIMU
IIPOBOAMTH KOCBEHHbIE U3MEPEHUS, HCCIIEI0BaHNUS 3aBUCUMOCTEN (PU3NUECKUX BETUYHMH U IOCTAHOBKY OIBITOB IO MIPOBEPKE MPETOKEHHBIX
TUIIOTE3.

bonpmoe BHMMaHue YACICTCA PCIICHUTO paC‘léTHBIX N Ka4CCTBCHHBIX 3aaa4. HpI/I O9TOM AJIA paC‘-IéTHBIX 3aaa4 IPpUOPUTCTOM ABJIAIOTCA 3a1a4U C
SIBHO Sa)IaHHOﬁ (1)1/13PI‘-I€CKOI71 MOZACIIBIO, IMTO3BOJIAIOIUE TPUMECHATh NU3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOI'O pa3aciia Kypca, TaKk U



UHTETPUPYS 3HAHUA U3 PA3HBIX pa3nenoB. /g KadecTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a1aHUs Ha O0BSICHEHUE MPOTEKaHUs (PU3MUECKIX
SBJICHUH U MPOIIECCOB B OKPYKaIOIIEH KU3HU, TpeOyroIIre BIoopa PU3ndecKo MOIEIH AJIs CUTYallMU PAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpeboBanmsamu GI'OC COO k MaTepraIbHO-TEXHUYECKOMY 00ECIIEYSHHUI0 YIeOHOT0 mporiecca 0a30BbIid YPOBEHb Kypca (hU3UKH
Ha YPOBHE CpeJIHEro o0miero o0pa3oBaHus JOJKCH U3y9IaThCsl B YCIOBUSX MPEIMETHOTO KabuHeTa (U3UKH WU B YCIIOBUSX HHTETPUPOBAHHOTO
KaOuHeTa NMPEeJMETOB €CTECTBEHHO-HAYYHOT O IIuKja. B kabunere ¢pu3uku 10MKHO OBITH HEOOX0JUMOE J1a00paTOpHOE 000PYAOBAHUE IS
BBITIOJTHEHMS YKa3aHHBIX B IIPOrpaMMe 1o (pU3uKe y4eHUYECKUX MPAKTHYECKUX padoT U AEMOHCTPAIMOHHOE 000PYA0BaHNE.

JlemoHCTpanmoHHOE 000pyHOBaHNe (POPMUPYETCS B COOTBETCTBUH C MIPUHIIUIIOM MUHUMAIIBHOHN IOCTATOYHOCTH W 00ECIICYNBACT MOCTAHOBKY
MIEPEYUCIICHHBIX B IIpOrpaMMe Mo (HU3MKe KIFYEBBIX IEMOHCTPAIU 11 HCCIIEI0BAaHUS N3Y4aeMbIX SBJICHUH U MPOLIECCOB, SMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe o0opya0oBaHUE ISl YICHUYECKUX MPAKTHYECKUX pabOT GOpMUPYETCS B BUJIE TEMATHUECKUX KOMILJIEKTOB U 00€CTIEUNBAETCS B
pacuéTre 0JJHOT0 KOMILJIEKTa Ha BYX oOydaromuxcs. TemaTnueckre KOMIUIEKThI Ja00paTopHOro 000pya0BaHus AOKHBI ObITh OCTPOSHBI Ha
KOMIUICKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJC IIU(PPOBBIX
1a00paTOpHUid.

OCHOBHBIMH HCJIsIMU NU3YUCHUA (bHBPIKPI B O6H_[eM 06p830BaHI/II/I SABJIAKOTCA:

(dbopMHpOBaHUE HHTEPECA M CTPEMIICHHUS 00YJAIOIIUXCS K HAYYHOMY U3YyUYSHHIO PUPOIbI, PA3BUTUE UX MHTEIICKTYAILHBIX U TBOPUYECKUX
CIIOCOOHOCTEMN;

pa3BUTHE NIPECTABICHUN O HAYYHOM METO/I€ TTO3HAHUS U JOPMUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOLIECHHS K OKPYKAIOIIUM SIBICHUSIM;
(dbopMupOBaHKE HAYYHOTO MUPOBO33PEHUSI KaK pPe3y/bTaTa U3Y4eHUsI OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUe YMEHUN OOBSACHATH SIBJICHUSI C UCIIOIB30BaHNEM (DU3UYECKUX 3HAHUI U HAYYHBIX JI0KA3aTeIbCTB;

(dbopMupOBaHUE IPEJICTABICHUN O posii GU3KUKH JUIsl pA3BUTHSI IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX 1enei odecrednBaeTcs pelieHneM CIeIYIOINX 3aa4 B Mpoliecce U3yueHus Kypca GU3NKH Ha YPOBHE CPEAHETO 0OIIEero
o0pa3zoBaHus:

puoOpeTeHne cUCTEMbI 3HaHUM 00 001MX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKII0Uasi MEXaHUKY, MOJIEKYJIAPHYIO (pU3UKY,
JJIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHHE YMEHUN TPUMEHSTh TEOPETUUECKHE 3HAHUS sl 0ObSICHEHUS (PU3MUECKUX SIBJICHUN B IPUPOJIE U ISl IPUHATHUS IPAKTHUECKUX
pELICHUH B IOBCEAHEBHOMN KU3HU;

OCBOEHHE CIIOCOO0B PELIECHHUS Pa3InYHbIX 3a/1a4 C SIBHO 3aJJaHHON (PU3HUECKON MOJIEINbI0, 3a/1a4, [T0Ipa3yMeBaIOIINX CAMOCTOSTEIbHOE CO3/IaHUE
¢du3nueckoit Mosienu, aleKBaTHON yCIOBUSM 3a/1a4H;

NOHMMaHKe (PU3UUYECKUX OCHOB U MPUHIIUIIOB JEHCTBHS TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO
cpeny;

OBJIaJICHHE METO/IaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U IPOBEJCHUS (PU3NUECKUX HKCIIEPUMEHTOB, aHaJIN3a U MHTEPIPETaluu HHPOpMAIIH,
OIpeAEIIEHUs JOCTOBEPHOCTH MTOJIyUEHHOT'O PE3YJIbTATA;



CO3/IaHUE YCIIOBUU JJISI pa3BUTHSL YMEHHI IPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPYECKOU NESTENBHOCTH.
Ha uzyuyenue ¢puszuku (6a30BbIil ypOBEHB) Ha YPOBHE CpeIHEro obmiero oopazoBanus orBoautces 136 yacos: B 10 kimacce — 68 yacoB (2 gaca B
Hezeno), B 11 kmacce — 68 yacoB (2 yaca B HEZACIIO).

[Ipenmnaraemslii B mporpamMme 1o (pu3MKe nepedeHb Jab0paTOPHBIX U MPAKTUIECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JIEJIAET BEIOOD
MPOBEJCHUS JIAOOPATOPHBIX PaOOT U OMBITOB C YYETOM MHAUBHIYATbHBIX OCOOCHHOCTEH 00yJarommxcs.

COJEPXAHUE OBYUYEHUA

10 KJTACC

Pazgen 1. ®usuka u MCTOAbl HAYYHOT'O ITO3HAHUA

®dusznka — HayKka o npupoae. Hayunsle MeTO/1bl TIO3HAHUS OKPYKAIOIIEro Mupa. Ponb skcriepuMeHTa U TEOPUH B NIPOLIECCE TO3HAHUS IPUPOBI.
DKCHEepUMEHT B (PU3HKE.

MonenupoBanue Gpuznyeckux sABjieHUH U npoueccoB. Hayunsle runoressl. @usndeckue 3aK0Hbl U TEOpUH. [ paHUIIBI MPUMEHUMOCTH (GU3NYECKUX
3aKOHOB. [IpyHIIMI COOTBETCTBHUS.

Posib 1 MecTo ¢u3nKK B JOPMHUPOBAHUU COBPEMEHHON HAyUYHOW KapTUHBI MUPA, B IPAKTHUECKON AEATEIbHOCTH JIIOJIEH.



JeMmoHcTpanuun

AHazorosble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHbIE JaTYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunematuka
Mexanudeckoe aBrxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOro JiBMkeHus. Cructema orcuéra. Tpaekrtopus.

[Tepemenienue, CKOpocTh (CpeHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOUKH, UX IMPOEKIIMHA HAa OCH CUCTEMbI KOOPIUHAT.
CrnosxeHue nepeMelieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NPSAMOIMHENHOE BHkeHuE. ['paduku 3aBUCMMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U II€PEMEILEHUS
MaTepUaJIbHOU TOYKU OT BPEMEHH.

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO MaCHUSI.

KpuBonuneiiHoe nBmxeHne. [IBikeHre MaTepraIbHON TOYKH MO OKPYKHOCTH C TIOCTOSTHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTMHEIHAS
ckopoctb. [lepnon n yactora obpanieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

Texunueckue yCTpOI\/JICTBa N MPAKTUYCCKOC IMPUMEHCHUC: CTUAOMETP, ABMXKCHUEC CHAPAAO0B, HECIIHBIC U peMéHHBIe nepeaadu.
JeMoHcTpanmun

MOI[GJ'II) CHUCTEMBI OTCLIéTa, HIUTIOCTpalAaA KHHEMATUYCCKUX XaPAKTCPUCTHUK ABHUKCHUSA.

[IpeoOpa3zoBanme IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

HabGmonenue nerkeHus teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.



Hanpagnenue ckopocTy py JBUKEHUU 110 OKPYKHOCTH.
Y4eHn4eckuil HKCIIEpUMEHT, JabopaTopHbIE pabOThI
N3yueHne HepaBHOMEPHOT'O ABUKEHUS C LENbIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IIYTSIMU, IIPOMIEHHBIMU TEJIOM 3a I10CJIEA0BATEIbHbBIE PABHBIE IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKCHUM C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune ABMKEHUS IapuKa B BA3KOM KMIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Tpunnun otHocutenpHOCTH ['anunesd. [lepBsiit 3akoH HetoToHa. HEpIManbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cyneprnosunuu cui. Bropoit 3akon HeioToHa /U1t MatepuanbHoi Touku. TpeTuil 3akoH HproToHa A5t MaTepuanbHBIX
TOYEK.

3akoH BceMupHoro TsroreHus. Cuna tsokectu. [lepBast kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (okos, CKoybkeHus, kaueHus). Cuna tpenust. Cyxoe Tpenue. Cuia TpeHHsI CKOJIbXEHUS U cujla TPEHUS MOKOSI.
Koadduuuent tpenus. Cunia COnpoTUBICHNUS IPU ABHKEHUU Tella B )KUAKOCTH WUJIM Tase.

[TocTynaTensHOE M BpalllaTelIbHOE ABH)KEHHE a0COIFOTHO TBEPOTO Tea.

MoMEHT cuiibl OTHOCUTENBHO OCH BpaieHus. [Inedo cuiel. Y cnoBus paBHOBeCHs TBEPAOIO TeEIA.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
JemoHcTpanuu

SIBiEeHME NHEPLMH.

CpaBHeHI/Ie mMacc B3aHMOHCﬁCTBYIOHIHX TCII.



Bropoii 3akon HerotoHa.

N3mepenue cui.

CiioxxeHue Cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(QOpMaIuu.

HesecomocTs. Bec Tena npu yckopeHHOM NOabEME U MAJCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

YyeHnueckui SKCIIepUMEHT, JIa0opaTOpHbIE PabOTHI

W3ydenue aBmxeHUs OpycKa Mo HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT ux JedopMaliuu.
HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.
Tewma 3. 3aKOHBI COXpaHEHUS! B MEXAHUKE

HNmnynsc MaTepuanbHON TOYKH (TeNa), CUCTEMBI MAaTEpUaIbHBIX TOYEK. VIMITyIbC CHIIBI M HI3MEHEHHE UMITYIIbCa Tesla. 3aKOH COXPAHEHUS UMITYIIbCA.
PeakTiBHOE NBUKEHUE.

Pabora cunbl. MOITHOCTB CHJIBL.
Kunernyeckas sHeprust MaTepuanbHOM TOUkH. Teopema 00 H3MEHEHUN KHHETUUECKON SHEPTUH.

[TorenuunanbHas sueprus. [loreHuuanbHast sHeprus ynpyro nedopMUpoBaHHON NpyXUHBI. [loTeHIMaNbHas SHEprus Tenaa BOIN3H MOBEPXHOCTU
3eMiIn.

IloTennmanbHbIe M HENOTCHIIMAIbHEIEC CUJIHL. CBs3b pa6OTLI HEIOTEHIMAIbHBIX CHUJI C I3MEHEHHEM MEXaHHUYECKOM OHCPIUu CUCTCMEI TCII. 3akoH
COXpPAaHCHUMA MEXaHUIEeCKOM OHCPIrum.



VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, PYKUHHBIN IMMCTOJIET, IBUKEHHUE PAKET.
JemoncTpanuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa moTeHUMATBLHON SHEPTUU B KHHETUUECKYIO U OOpaTHO.

Y4eHn4yecknuil HKCIIEpUMEHT, 1abopaTOpHbIE pabOTHI

N3ydenne abCoIOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsi3u pabOTHI CUIIbI ¢ U3MEHEHUEM MEXaHUYECKOM SHEPTUU Tejla Ha IPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MonexynspHas pu3uka u TepMOJAMHAMUKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH U UX ONbITHOE 000CHOBaHKE. bpoyHOBCckoe nBmxenue. Auddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICHCTBHS YacTHI] BelecTBa. MOAEIN CTPOSHUS ra30B, )KUKOCTEH U TBEP/BIX TeJl U 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojeneit. Macca u pa3mepsl mosiekyi. KonndectBo BemectBa. [loctosinnas ABoraapo.

TermmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETHUYECKON TEOPUH HJI€AIbHOTO Ta3a. AGCOIIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEN KNHETHYECKON SHEPTUH TEIUIOBOTO BMKEHUs yacTull rasa. [llkana temnepatyp KensBuna. ['a30Bble 3aKkoHBI. YpaBHEHHE MeHaeneeBa—
Knaneitpona. 3akon /lansrona. M3ompoiiecchl B naealbHOM raze ¢ HOCTOSTHHBIM KOJIMUECTBOM BelecTBa. [ paduueckoe npeacrabienue
U30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texuudeckue yCTpOfICTB& U MPAKTUYICCKOC IMPUMCHCHUEC: TCPMOMETDP, 6ap0MeTp.

JemoHcTpanuu



OnbITHI, 10Ka3bIBAIOLIUE JUCKPETHOE CTPOECHUE BELECTBA, (PoTOrpaduu MOJIEKYJ OPraHUYECKUX COEIMHEHUH.

OmnbITh! 0 AU} Y3UN KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mopens onbiTa llTepHa.

OnbITHI, 10Ka3bIBAIOLIUE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOJCHCTBHUS.

Mogenb, WIUTIOCTpUpPYIOLIast IPUPOTY AaBJICHHs ra3a Ha CTEHKH COCy/a.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

VYyeHn4eckuil SKCIepUMEHT, J1abopaTOpHbIE pabOThI

Omnpeznenenue Macchl BO3yxa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEpeHH 00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.
HccnenoBaHue 3aBUCUMOCTH MEXKJy ITapaMeTpaMu COCTOSTHUS pa3peKeHHOT o rasa.

Tema 2. OCHOBBI TEPMOJUHAMUKU

TepmoauHaMudeckas cucreMa. BHyTpeHHsIs1 sHeprust TepMOAMHAMHYECKOW CUCTEMBI U CIIOCO0bI €€ n3MeHeHHs. KomnuecTBo TemoThl U paboTa.
BHyTpeHHss sHEprus 0lHOaTOMHOTO MJI€aIbHOIO Ta3a. Buipl Tenonepenayn: TemIonpoBOIHOCTb, KOHBEKIINS, U3TyUeHHe. Y AelbHas

TEIIOEMKOCTD BEILIECTRA. KonnuecTBO TEIIOTH Ipu TeIuionepeaalc.

[Tonsitue 06 agnabarnom mponecce. [lepBbiit 3ak0H TepMoanHaMUKH. [IpuMeHeHrne epBOTo 3aKOHa TEPMOJMHAMUKH K U3omnpoueccaM. I'paduyeckas
MHTEpIIpeTanus paboThl rasa.

BTopoii 3akon TepmoanHamMuki. HeobpaTHMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbl. [IpuHIMIBEL AeiicTBUS TemaoBbiX MauH. [IpeoOpa3oBanust sHepruu B TEIIOBBIX MamnHax. KoagduumenT nonesnoro aeicteus
teruioBoi MamuHbl. Luka KapHo u ero koapuuueHT nosie3Horo AeicTBus. IKoJ0rHuecKue npooieMbl TEIII0IHEPTeTUKH.

Texuudeckue yCTpOﬁCTBa H MPAKTUYICCKOC MPUMCHCHUC: NIBUT'ATCIIb BHYTPCHHECTO CTOpAaHUs, OBITOBOI XOJIOAUJIbHUK, KOHAUIIUOHCD.

JemoHcTpanuu



M3MeHeHne BHYTpEHHEH SHEpruM Tella Py COBEPLIEHUN paOOThI: BBUIET IPOOKH U3 OYTBHUIKH MO JEHCTBUEM CXKATOrO BO3yXa, HarpeBaHue 3¢upa
B JIATYHHOU TpyOKe myTéM TpeHHSs (BUIE€0IEMOHCTPALIHS).

W3menenue BHyTpeHHEN 3HEpruu (TeMIeparyphbl) Tela Mpy Terionepeaayde.

OnbIT N0 aguadaTHOMY PacIIMPEHUIO BO3/yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CTOPAaHUsl, PEaKTHBHOTO JIBUTATEJIs.
Y4eHn4eckuil HKCIIEPUMEHT, 1abopaTOpHbIE pabOTHI

H3mepenue yaenbHOU TEIIOEMKOCTH.

Tema 3. ArperaTHble cocTOsIHUS BenlecTBa. Pa3z0oBbIe EPEXO0/IbI

[TapooOpazoBanue u konaencanus. Mcmapenue u kunenue. AOGCOIIOTHAS U OTHOCUTEINIbHAS BIAXKHOCTh Bo3nyxa. Haceiennsii map. Y aenbHast
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KpucTaiioB. XKuakue kpucramuibl. CoBpeMeHHbIE MaTepUallbl.
[1naBnenue u Kkpuctayumsanus. Y aenbHas TerioTa niaasieHus. Cyonumanusi.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH ITOITYYEHUSI COBPEMEHHBIX
MaTepHaJioB, B TOM YKCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

JemoHcTpanuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenue npyu NnoHM>KEHHOM JIaBJICHHH.

Crioco0Ob1 U3MepeHHst BIaKHOCTH.

HabmtoneHne HarpeBaHus U TUIaBJICHUS KPUCTANIMUYECKOTO BEIECTBA.

I[CMOHCTpaL[I/ISI KpuCTaJlJIOB.



Y4eHUYEeCKU IKCIIEPUMEHT, J1aOopaToOpHbIE pabOThI

H3MepeHHe OTHOCHUTEIBbHOM BIaKHOCTH BO3ayXa.

Paznen 4. DnexkrpoguHamMuka
Tema 1. DnekTpocTaTuka

DrexTpusaiys Tei. JJICKTPUIeCKui 3aps. [IBa Bua 3JCKTPUICCKUX 3apsaa0B. [IpOBOIHHUKY, JUAICKTPUKH U MTOTYIPOBOIHUKU. 3aKOH COXPaHEHHSI
IIEKTPUYECKOTO 3apsijia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil anekTpuyeckuii 3apsia. DiekTpudeckoe mnose. Hanpsok€HHOCTD JIEKTPUUECKOTO MOJIs.
[TpuHIMI CYyTIEPHO3UINH FIEKTPUUECKUX MoIeH. JINHUK HANPsHKEHHOCTH AJIEKTPUUYECKOTO TOJISL.

Pabora cun anekrpocratuyeckoro nois. [orennuan. Pasnocts norennuanos. IIpoBOJHUKY U AUANEKTPUKH B 3IEKTPOCTATUYECKOM TOJIE.
Jwusnexrpudeckasl IPOHUIIAEMOCTb.

OnekrpoéMkocTh. KonpeHcaTop. DnekTpoéMKOCTh TIIOCKOTO KOHICHCATOpa. DHEPIHsl 3apsHKCHHOTO KOHICHCATOpa.

TexHUYeCcKue YCTPONCTBA U MPAKTUYECKOE TPUMEHEHUE: AIEKTPOCKOI, AJIEKTPOMETP, SJIEKTPOCTATHUECKAs 3allUTa, 3a3€MJICHHE AIEKTPONprUOOpoB,
KOHJIEHCATOp, KOMMPOBAIbHBIN anmnapat, CTpyWHBIH PUHTED.

JemoHncTpanuu

Y CTpoUCTBO U IPUHLIUIL JEHCTBUS DIIEKTPOMETPA.
B3anmopnencTBre HadIEKTPU30BAHHBIX TEIL.
DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaTHYecKast 3alluTa.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.



3aBUCUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIU TUIACTHUH, PACCTOSHUS MEX1Y HUMU U AUDJICKTPUUECKOI MPOHUIIAEMOCTH.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Y4eHUYEeCKUH IKCIIEPUMEHT, JJaOopaTOpHbIE pabOThI

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [1oCTOSHHBIN 3JIEKTPUYECKUI TOK. TOKH B pa3aMyHbIX Cpeaax

DIIEKTPUUYECKHI TOK. Y CIOBUS CYILIECTBOBAHUS JIEKTpUUeCcKOoro Toka. Mlcrounuku toka. Cuia Toka. [1ocTOsHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka LEu.

DIIEKTpUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE CONPOTUBIIEHUE BellecTBa. [locnenoBarensHoe, napasuielibHOE, CMEIIaHHOE COEIMHEHHE POBOHUKOB.
PaGora sanextpuyeckoro Toka. 3akoH Jlxoymns—JIena. MOIMIHOCTh 3JEKTPHUUECKOT0O TOKA.

DNEKTPOABMKYIIAs CUJia M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHKA TOKA. 3akoH OMa J171s MOJHOM (3aMKHYTOH) anekTpuueckoi renu. Koporkoe
3aMBIKaHUE.

DneKTpOHHas TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUSI METAJIIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb.
DnexkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBonnuku. CoOCTBEHHAs! U MPUMECHAs TPOBOAMMOCTh OTYNPOBOJHUKOB. CBoiicTBa p—N-niepexoa. IlomynpoBoJHUKOBbIE TPHUOOPHI.
DNEeKTpUYECKUIl TOK B PaCTBOPAxX M paciliaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLMALUA. DIEKTPOIIN3.

DIIEKTpUYECKHI TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOYHUKHU TOKA, AJIEKTpOHArpeBaTelbHbIe IPHUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JTUO, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOJIYIIPOBOAHUKOBBINA AUO,

TraJJbBaHUKa.

JemMoHcTpanyu



W3mepenue cuiibl TOKa U HaIIPSKCHUS.

3aBUCUMOCTb COITPOTUBIICHUS IMJIMHAPUIECKUX ITPOBOAHUKOB OT JJIMHBI, TUIOIIAU [IONIEPEYHOr0 CEYEHHS U MaTepHala.
CMeliaHHOE COEIMHEHHUE TIPOBOIHUKOB.

[IpsiMoe u3MepeHne 3IeKTPOABMKYLIEH CHilbl. KOPOTKOE 3aMbIKaHUE TaJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.
3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 2JIEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Y4eHn4eckuil IKCIIEpUMEHT, 1abopaTopHbIE pabOTHI

N3yueHne cMEImaHHOTrO COEAMHEHUS PE3UCTOPOB.

H3mepenue 371eKTpoABIKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Hab6monenue anexrponusa.

MexnpeameTHbIe CBSI3U

Nsyuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIECTBISECTCS ¢ YIETOM COCPKATEIBHBIX MEKITPEAMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

MC)KHpeI[MeTHBIe IMOHATHS, CBA3aHHBIC C U3YUCHUCM MCETOJO0B HAYYHOI'O ITO3HAHU: ABJICHUC, Hay‘lHLIﬁ q)aKT, TUII0TE3A, (I)I/I3I/I‘ICCKa$I BCIIMYHHA,
3aKOH, TCOpH, Ha6J'IIO,ZIeHI/Ie, OKCIICPUMCHT, MOACITIUPOBAHUEC, MOJCIIb, U3SMCPCHHUC.

Maremartuka: petieHre CucTeMbl ypaBHEHUH, TMHeHHas QyHKIMS, mapabosa, runepoosa, ux rpaguky U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MMPOEKIIMH HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buosnorusi: MexaHnueckoe ABMKEHHE B )KUBOH npupojie, uddy3us, ocMoc, TEMI000MeH KUBBIX OPraHU3MOB (BHJIbI TEIIONEpEIauH, TEIIOBOE
paBHOBECHE), JIEKTPUUECKHE SIBJICHUS B KUBOU MIPUPOJIE.



XuUMus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA, MOJISIpHAA MacCa, TCIIJIOBLIC CBOMCTBA TBépI[bIX TCI,
)KI/II[KOCTGI‘/'I 1 ra3oB, JICKTPHUYCCKUEC CBOMCTBa MCTAJJIOB, DJICKTPOJIUTUUCCKAA AUCCoOMalys, raJlbBaHKa.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETD.

TexHomnorus: mpeodbpa3zoBaHue IBUKEHUN C UCIIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUsI B TEXHUKE, TOALIMITHUKHY, UCIIOJIb30BaHUE 3aKOHA
COXpaHEHHsI UMITYJIbCca B TEXHHUKE (paKeTa, BOJOMET U APYTHe), IBUTATEIb BHYTPEHHETO CTOpaHHsl, MapoBasi TypOUHa, OBITOBOW XOJIOAUIIBHHUK,
KOHJMLIMOHED, TEXHOJIOTUH MTOJIy4YE€HUSI COBPEMEHHBIX MaTEPUajioB, B TOM YUCIIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTUH, dJIEKTPOCTaTHYECKAs

3aI1Ta, 3a3EMJICHHE JICKTPONPUOOPOB, KCEPOKC, CTPYWHBIN MPUHTED, JIEKTPOHATPEBATEIBHBIC TPHOOPHI, STIEKTPOOCBETUTEIHHBIC IPUOOPHI,
raJibBaHHKa.

11 KJTACC

Paznen 4. DnexkTpoauHamuka
Tema 3. MarauTHoe nosie. DIeKTpOMarHuTHAsT MHIYKIUS

ITocrosiHHBIE MAarHUTHI. B3auMoaencTBue MOCTOSHHBIX MAarHUTOB. MarauTHoe nose. BeKTop MarHUTHOM MHAYKUUU. [[puHIMI cyniepno3suuun
MAarHUTHBIX MoJjed. JInHun MarHuTHOM MHAYKUKMKU. KapTrHa JTMHUIA MarHUTHOW MHAYKIMU TOJISI HOCTOSTHHBIX MAarHUTOB.

MarsuTHoOe IoJIe MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHAMN WHAYKOWHW MAaroHuTHOI'O IMOJISA JJIMHHOI'O IPAMOI'0 IPOBOJAHHWKA U 3aMKHYTOI'O KOJIBILEBOT'O
IMPOBOJHUKA, KATYIIKH C TOKOM. OmngIT BpCTe,Z[a. BSaHMOHeﬁCTBHC IMPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.
Cuna JlopeHua, e€ MOAyNb U HarpaBlieHHe. J[BUyKeHHe 3apsKeHHON YacTHIIbI B OTHOPOJITHOM MarHUTHOM mnouie. PaGorta cumsl JlopeHna.

SIBnenune AneKTpPOMarHuTHOM UHAYKIMU. [[0TOK BEKTOpa MArHUTHOM MHAYKIIUU. DJIEKTPOABIKYIIAs CHUJIa UHAYKLIMH. 3aKOH AJIEKTPOMAarHUTHON
nHaykiuu dapanes.

BHXpeBoe SJICKTPHYICCKOEC II0JIC. 3H€KTPOHBI/I)KYH135[ CuJia MHAYKIIHUU B IIPOBOAHHUKE, ABMXXYIIECMCSA ITOCTYIIATCIIbHO B OATHOPOJAHOM MAarHuTHOM II0JIC.

[TpaBuio Jlenua.



NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOJBHKYIIAs CHUJIA CAMOUHTYKIIAH.
3HepI‘I/I$I MAarauMTHOTI'O ITOJIA KaTyIIKU C TOKOM.
DIIEKTPOMArHuTHOE TOJIE.

Texuudeckue yCTpOﬁCTBa N MPAKTUUICCKOC MPUMCECHCHUC: ITOCTOAHHBIC MAIrHUTBI, 3JICKTPOMArHUTLI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YaCTHLl, MHAYKIOUOHHAA I1CYb.

JeMmoHcTpanuun

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHOYKIUMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTBD AJIEKTPOJABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.
SIBieHME CaMOMHIYKIIU Y.

Y4eHnueckuil IKCIIePUMEHT, JIa00paTOPHBIE PabOTHI

N3yueHrne MarHuTHOTO MOJIsL KATYLIKH C TOKOM.

HccnenoBanue nercTBus MOCTOSHHOTO MArHUTA Ha PAMKY C TOKOM.

HccnenoBanue ssBieHUs QJICKTpoMar HUTHOM HWHAYKIWHA.



Pasznen 5. Konebanus 1 BOJIHEI

Tema 1. Mexann4yeckue 1 3JE€KTPOMArHUTHBIE KOeOaHust

Koneb6arenbnas cucrema. CBOOOIHBIE MeXaHUYeCcKue Koebanus. ['apmorndeckue konedanus. [lepuon, yactora, aMmrintyaa u gasa koaecOaHuil.
[IpyxuHHBIA MasTHUK. MaTemMaTHYecKHii MasSTHUK. Y paBHEHUE rapMOHUYECKHX Kosebanuii. [IpeBpaienue sHeprun npyu rapMOHHYECKUX

KOJIEOaHUX.

Koneb6arenbHblil KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHHsl B HAEaIbHOM K0Je0aTeIbHOM KOHTYpe. AHAJIOTUS MEKIY MEXaHUUECKUMU U
AJIEKTpOMarHuTHeIMU Kosebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUsS YIHEPTHH B UJI€AIBHOM K0JIeOaTeIbHOM KOHTYpE.

HpeI[CTaBJIeHI/Ie 0 3aTyXaroummx KOJICOAHHMSIX. BI)IHY)KIICHHI)IC MeXaHH4ecKue konebanus. Pe3onanc. BLIHY)KIIGHHBIG OJICKTPOMArdMTHLIC KOJICOaHHS.

[lepemennsiii Tok. CUHYCOUJAIbHBIN IEpEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U
HaIPsDKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenava u moTpedICHUE STEKTPUUECKON SJHEPTUU. DKOJOTHUECKHE PUCKU MPU TPOU3BOJICTBE SJEKTPOIHEPTUH.
KynbeTypa ncrnons30Banus 3JI€KTPOIHEPTUN B TIOBCEHEBHOM KU3HU.

TexHuuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: ANEKTPUUECKUI 3BOHOK, T€HEPATOp EPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.
JeMoHcTpanmun

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPY>KMHHBIN WJIM MaTEMATUYECKUN MasTHUK).

HabGmonenue 3aryxaronux Kojie0aHui.

WccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUS! OT BPEMEHHM ) JU1s AJIEKTPOMArHUTHBIX KOJIEOaHUiA.



Pe3onanc npu nocneaoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH HHIYKTUBHOCTU U KOHJIEHCATOpa.

Mojeinb TMHUY 2IEKTpOoIIepeJayu.

Y4eHn4eckuil HKCIIEPUMEHT, T1abopaTopHbIE pabOThI

HccnenoBanue 3aBUCHMOCTH TEPHOA MANIBIX KOJICOAHUH rpy3a HA HUTH OT JJIMHBI HUTU M MacChl TPy3a.
HccnenoBanue nepeMeHHOr0 TOKA B LIENIU U3 IOCIEN0BAaTEIbHO COCAMHEHHBIX KOHJEHCATOPa, KaTyLIKU U PE3UCTOpa.
Tema 2. MexaHnueckue U 3JIEKTPOMATrHUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yclI0BUS pacnipocTpanenusd. [lepuoa. CxkopocTs pacnpocTpaHeHHs U JUIMHA BOJIHBI. [lonepeuHslie U Npoa0IbHbIE BOJIHBI.
Wutepdepeniys u audpaxius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U31yYEHMsI dJIEKTPOMarHUTHBHIX BOJIH. B3anMHas opueHTanus BekTopoB E, B, V B a51eKTpoMarHuTHON BOJIHE.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIIOMIICHHE, TTOJSIpU3aus, qudpakuus, natepdepeHius. CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana smekTpoMarHUTHHIX BOJTH. [I[pUMeHEeHHE 2TIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[Tpunumel pagnocBa3u u TeneBuaeHud. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaloLe cpebl.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBAs IMAarHOCTUKA B TEXHUKE U METUIMHE,
panap, paAMonpuéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

JemoHncTpanuu

OO6pa3zoBaHue U paclpoOCTPaHEHHUE OMEPEYHBIX U MPOIOIBHBIX BOJIH.
Kone6utomeecs Teno Kak HCTOYHHK 3BYKA.

HabmoneHne oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue uarepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBOM pe30HAHC.

Habmroienue cBsi3u TpOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUIUTYI0M M YaCTOTOM KOJIEOaHHA.

HccnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHHE, TONspu3anus, tudpakuus, HHTephepeHIns.

Tema 3. Ontuka

I'eomeTpuyeckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHUE CBETAa B OTHOPOAHOM cpere. JIydy cBeta. ToueuHbIil HCTOYHUK CBETA.
OTtpaxkeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHu B MIIOCKOM 3epKalle.

HpeHOMHeHI/IC cBeTa. 3aKOHBI IMPpCIIOMJICHHA CBCTA. AOCOIIOTHEIH ITOKA3aTellb MMpCIIOMJICHUA. ITonnoe BHYTPEHHEC OTPAXKCHUC. HpeneanHﬁ yroJ
IMOJIHOI'O BHYTPCHHET'O OTPAKCHUA.

Hucniepcust cBera. CnoxHbIH cocTa 6eoro csera. LBer.

Cobuparomue 1 paccenBaromue TUH3bL. ToHKas TuH3a. POKYCHOE pacCTOSTHUE U ONTHYECKAs cujla TOHKOH JIMH3BL. [locTpoeHne n3o0paxennii B
coOMparOIIMX U paccerBarouX JuH3ax. @opmyrna TOHKOM TUH3BI. Y BEeIUYEHUE, 1aBaeMOoe JTNH30H.

HpeI[CJ'ILI IMPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKH.

BomnnoBas ontuka. HHTCp(I)epeHLII/IH CBCTa. KOFepeHTHHe HCTOYHHUKH. Y CJIOBUSI Ha6J'II-OILCHI/I$I MaKCUMYMOB U MUHUMYMOB B I/IHTep(l)epeHI_II/IOHHOI\/'I
KapTUHC OT ABYX CHHq)aSHBIX KOI¢pCHTHBLIX HCTOYHUKOB.

Hudpaxus ceera. AudpakiuronHas pemerka. Y cioBre HaOI01eHNs ITIaBHBIX MAaKCUMYMOB IPH MaJI€HUH MOHOXPOMAaTHYECKOT0 CBETa Ha
TU(PPAaKIUOHHYIO PEIIETKY.

Honﬁpmaunﬂ CBCTa.

TexHUuecKkue yCTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: OUKH, JIyTa, GOoToanmnapar, NPOeKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKa, TUPPAKIIUOHHAS PEIETKA, MOISIPOU.

JemMoHcTpanyu

[TpstmonuHeHOE paclipocTpaHeHHne, OTpakeHUe U npenoMieHue ceera. OnTuueckue mpruOopsl.



[losnHoe BHYTpeHHEE oTpakeHue. Mojienb cBeToBoa.
HccnenoBanue cBOMCTB N300payKEeHUI B JIMH3AX.
Mopnenn MUKpOCKOIa, TEIECKOIIA.

Habmionenue naTepdepeHnm crera.

HaGmonenue nudpaknuu ceera.

HabGnronenue qucnepcuu ceerta.

[lonydyeHue cnexTpa ¢ HOMOIIbIO IPU3MBI.
[lonydenue cnekTpa ¢ HOMOLIbIO AUPPAKIIMOHHON PEIIETKH.
Habumronenue nonsipusanuu cera.

YueHndyeckuii SKCIEPUMEHT, TaO0paTOpHBIE PAOOTHI
N3mepenue nokaszaresns NpeaoMIIEHUS CTEKIIA.
WccnenoBanue cBOWCTB N300paXeHUM B TMH3aX.

HabGmonenue qucnepcuu certa.

Paznen 6. OCHOBBI crieIMAIBHON TEOPUH OTHOCUTEIIBHOCTH

['paHuIpl TPUMEHUMOCTH Ki1accudeckoil MexaHukH. [locTynarsl ciennanbHOM TEOpUU OTHOCUTENIbHOCTH: HHBAPUAHTHOCTh MOJTYJISl CKOPOCTH CBETA
B BaKyyMe, IPUHIIMII OTHOCUTEIBHOCTH DWHILTENHA.

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH. 33MCI[J]CHI/IC BPEMCHH U COKpAIICHUC NJINHBI.
3Hepr WA U UMITYJIBC peHHTHBHCTCKOﬁ JacCTUIbI.

CBsI3b MacChI C 3Hepr1/1e171 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHUIIBI. SHCpF Us ITIOKOS.



Paznen 7. KBantoBas dusuka
Tema 1. DyieMeHTBI KBAaHTOBOW ONTUKHU
®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €r0 YaCTOTON. DHEPTHs M UMITYJIbC (DOTOHA.

OtkpeiTue u uccienoBanue Goroaddexra. Onbithl A. I'. CroneroBa. 3akonsl poTodrpdekra. YpaBuenue DitHmTeHa 1151 hoTodpdekra. «KpacHas
rpanuna» Gororddexra.

Hasnenune ceera. Onbrtel [1. H. JIeOenera.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHUYECKHe YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: (POTOAIeMEHT, (OTOIATINK, COTHEYHAsE OaTapes, CBETOAUOI.
JemoHncTpanuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO GpoTod(deKTa.

Cseroauo.

Conneynas Oarapes.

Tema 2. Ctpoenue aroma

Mogens aroma Tomcona. OnbiTel Pezepdopaa o paccesauto o -dactuil. [Imanerapras monens atoma. [loctynaret bopa. M3nyuenue u morsomieHne
($OTOHOB MpH TMepexojie aToMa ¢ OJTHOTO YPOBHsI SHEPTUu Ha pyroid. Buasl cniektpoB. CrieKTp ypoBHEH SHEPTrUU aToMa BOJAOPOAA.

BonnoBsble cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOW Jyaan3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

Texuudeckue yCTpOI‘;ICTBa U MPAKTUYCCKOC ITPUMCHCHUC! CHCKTpaJILHBII‘;I aHaJIn3 (CHCKTpOCKOH), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



JeMmoHcTpanuun

Monuenb onsiTa Pesepdopna.

OrnpezenieHne JUTMHBI BOJHBI Jlazepa.

Hab6nroneHnue TMHEHYaThIX CIIEKTPOB M3TyYCHUS.
Jlazep.

Y4YeHUYECKUI IKCIIEPUMEHT, JTA0OpaTOPHBIE PAOOTHI
Hab6mronenne muHeRYaToro CrekTpa.

Tema 3. AToMHOE A11pO

OKCIIepUMEHTBHI, I0Ka3bIBAIOLINE CI0XKHOCTb CTPOEHUs siapa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pezepdopaa no onpeneneHuio cocrapa
pannoakTuBHOTO M3my4deHus. CBoiicTBa anb(a-, Oera-, raMMa-u3nydeHus. BiusHue paquoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. Hykionnast monens siapa ['eitzendepra—Banenko. 3apsan siapa. MaccoBoe unciio siapa. M3otorsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydyeHue. 3aKOH paJMOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlepekT macchl sapa.

S nepusle peaknuu. [lenenne u CUHTE3 SA€Ep.

Anepnslii peaktop. Tepmosnepusiii cuates. [Ipo0ieMbl U TEPCHIEKTUBBI SIEPHON IHEPTETUKH. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKH.
OneMeHTapHble yacTUulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOICHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyecKkoi KapTHHBI MUPA.

TexHU4ecKne yCTpOMCTBA U TPAKTUUECKOE TPUMEHEHHUE: JO3UMETD, Kamepa BuibcoHa, sepHbIil peakTop, aToMHas boMoa.



JemoncTpanuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Y4eHn4eckuil HKCIIEPUMEHT, T1abopaTopHbIE pabOThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DneMeHTH aCTPOHOMHU M ACTPOPUIUKU

Oransl pa3BuTHs acTpoHOMUH. [IpHuKiIagHOe 1 MUPOBO33pPEHYECKOE 3HAUCHHE ACTPOHOMHH.

Bup 38é31H0r0 HebOa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, HX BUAUMOE JABIKEHHE.

ConneyHas cucrema.

Comnnne. ConnevHast akTHBHOCTb. VicTounuk sHeprun ConHIa u 3BE3/1. 3BE3/BI, UX OCHOBHBIEC XapaKTEPUCTUKHU. J{narpaMma «CeKTpaibHbIH Kilace —
CBETHMOCTbY. 3BE3/1bI ITIABHOM 11OCIIE10BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb /IS 3BE3]] II1aBHOM 1ociieioBaTeIbHOCTH. BHyTpeHHee

cTpoeHue 3B€371. COBpeMEeHHbIE MPEICTABICHHS O IPOUCXOXKIEHNHU U 3BoIoIMH CostHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [1yts — Hama [Nanaktuka. [Tonoxxenne u neuxenue Connua B ['anaktuke. Tumnbl ranaktuk. Pannoranaktuky u kBazapsl. YEpHbIE ABIPHI B
Apax TaJaKTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbinoro B3pbeiBa. PennkToBoe nsnydeHue.
MacmtaOHas cTpykTypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaeMbl aCTPOHOMUHU.

VYyennueckre HaOIIOICHUS

HabmtoneHus HeBOOPYKEHHBIM IJ1a30M C UCHOIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHHUN 1151 ONIPEIeSICHHS MTOJIOKEHHUS] HEOECHBIX 00BbEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c0o3Be3/11si CeBEpPHOT0 MOTyIIapHsl U IpKUe 3BE3/bI.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilyrtu.



Ob6o06maroriee MOBTOPEHKE

Ponb pusuku u acTpOHOMUU B IKOHOMUYECKOW, TEXHOJIIOTUYECKOM, COIIMATTLHOM U ATHYECKOH cepax NesTeIbHOCTH YeI0BeKa, POIb U MECTO
(bu3KMKYN U aCTPOHOMHHU B COBPEMEHHOIN HaYyYHOH KapTHUHE MUPA, POJb PU3NYECcKOi Teopuu B GOPMUPOBAHUHU MPEICTABICHUN O (PU3NUECKON KapTHHE
MU, MECTO (PU3MUECKON KapTHHBI MHpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEACTABICHUH O IPUPO/IE.

MexnpeaMeTHble CBSI3U

Nzydenne kypca pusuku 6a3oBoro ypoBHs B 11 kitacce oCymecTBIsieTcs ¢ y4ETOM COJIepPKaTeIbHBIX MEKITPEIMETHBIX CBS3CH C KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOIOTHH.

Me:xnpeaMeTHbIe OHATHUS, CBI3aHHbIE C U3YYEHUEM METOJJOB HAYYHOTO TIO3HAHMSL: SIBJICHUE, HAYYHBIN (aKT, TUIIOTe3a, PU3ndecKas BeIHnurHa,
3aKOH, TEOpHsl, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHHUE.

Maremartuka: peleHle CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKUE PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIUH HAa OCU KOOPJUHAT, CJIOKEHHE BEKTOPOB, IIPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIHII,

IPU3HAKU 0J00MS TPEYTOJIbHUKOB, ONPEIEICHUE ILIOMAU INIOCKUX GUryp u o0bEMa Tell.

buonorus: QJICKTPHUYCCKUC SABJICHUA B JKHBOI mnpuponae, KoJicOaTeJIbHEIC JABWXXCHUSA B JKHUBOI mpupoac, OITUICCKUC SABJIICHUA B JKUBOH npupozae,
HCﬁCTBHe paayanuu Ha )KUBbBIC OpIraHU3MBI.

XUMUS: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAUINYECKask CTPYKTYpa TBEPBIX T, MEXaHU3Mbl 00pa30BaHMsI KPUCTAJUINYECKON peIIETKY,
CIIEKTPAaJIbHBIN aHAJIN3.

l'eorpadus: MarHuTHBIE MOTIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX Py, GPOTOCHEMKA 36MHOM MMOBEPXHOCTH, IPE/ICKA3aHUE 3EMIIETPSICEHUH.

TexHomorus: IMHUU SIEKTPOIIepead, FTeHePaTop MEPEMEHHOTO TOKA, JIEKTPOABUTATEIb, HHIYKIIMOHHAS TI€4Yb, pajiap, paaIuoNpUEMHIK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEeUHas 6arapes.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI I1O ®U3UKE HA YPOBHE CPE/ITHEI'O OBILIEI'O OBPA3OBAHM A

OcBoenune yuebHOro npeamera «dusnka» Ha ypOBHE cpeiHEro o0miero oopasopanust (6a30BbIli ypOBEHB) JOIKHO 00E€CIEUUTh JOCTHKEHHE
CJIETYIOIIUX JIMYHOCTHBIX, METAMPEAMETHBIX U TPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTO npeameTa «DU3uKay N0KHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTH O0yYaIOLTUXCS
PYKOBOJICTBOBATHCSI C(HOPMUPOBAHHONM BHYTPEHHEH MO3UIMEH TUIHOCTH, CUCTEMOM IICHHOCTHBIX OPUCHTAIINI, TO3UTHBHBIX BHYTPEHHUX
yOeXAeHHi1, COOTBETCTBYIOIIUX TPATUIIMOHHBIM EHHOCTSM POCCUHCKOTr0 00IIeCTBa, PACIIMPEHHUE KUZHEHHOTO OMBITA U OIBITA JESITEIbHOCTH B
IIPOLIECCE peaM3alliid OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOM IE€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTaHUS:

c(OpMUPOBAHHOCTh IPAKJAHCKOM MO3ULIMK 00YUaIOILIErocsl Kak aKTUBHOT'O M OTBETCTBEHHOTI'0 YJieHa pOCCUNCKOIo OOIIEeCTBa;

MMPUHATUEC TPAOAUIUOHHBIX 06HI€‘~I€J'IOBG‘~IGCKI/IX F'YMAaHUCTHYCCKUX U ICMOKPATUICCKUX HGHHOCTGﬁ;

TOTOBHOCTb BECTHU COBMECTHYIO JCATCIbHOCTh B HHTCPECAX I'PAKIAHCKOTO O6HICCTBa, Y4aCTBOBATh B CaMOYIIPAaBJICHUU B O6pa30BaT€HBHOﬁ
OpTraHHu3allnu,

YMCHUC B3aHMMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBECTCTBUH C UX (I)YHKLII/ISIMI/I N Ha3HAYCHUCM,

TOTOBHOCTH K FYMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) MNaTpUOTUYCCKOI'O BOCIIUTAHU:

C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)KI[aHCKOI\/'I HUACHTUYHOCTH, IaTPUOTU3MA,

HNCHHOCTHOC OTHOLICHUC K TOCYAAPCTBCHHBIM CUMBOJIAM, JJOCTUKCHUAM pOCCHfICKPIX y‘-IéHBIX B 001acTu (I)I/I3I/II(I/I 1 TCXHUKH,

3) AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUS:



C(l)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHMs, OSTUUCCKOTI'O IIOBECACHM,

CIIOCOOHOCTD OIICHUBATh CUTyalluIO U IPUHUMATh OCO3HAHHBIC PCIICHUS, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM
YHUCJIC B ACATCIIbHOCTHU y‘IéHOI‘O;

OCO3HAHHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

4) 3CTETUYECKOTO BOCITUTAHUS:

ACTETHUYECKOE OTHOIICHUE K MUY, BKIIFOUAst 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO (PU3HUSCKON HAYKE;
5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K Pa3InIHBIM chepaM npodecCHOHATHHOMN e TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEpIIAThH
0CO3HaHHBII BBIOOP Oyayleil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTH K 06pa3013aHmo n CaMOO6pa3OBaHI/IIO B o0J1acTu (1)I/I3I/IKI/I Ha MMPOTSAKCHHUU Bcelt KHN3HU,

6) OKOJIOTHYCCKOI'O BOCIIMTAHUA:

C(i)OpMI/IpOBaHHOCTB AKOJOTHYECKOM KYJIbTYpPbI, OCO3HAHUC r100aIbHOTO XapaKkTepa 3KOJIOTHICCKUX HpO6J’ICM;

IJIAaHUPOBAHUEC U OCYHICCTBJICHUC JIENCTBUI B Oprn(anmeﬁ cpeac Ha OCHOBC 3HAHUS nenen YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUCCTBA,
pacInpeHUC ONbITa ACATCIIBHOCTU JKOJIOTHYECKON HaITpaBJICHHOCTHU Ha OCHOBC NUMCIOIINXCS 3HAHUI 110 (I)I/ISI/IKG;

7) HCHHOCTH HAYYHOTO ITO3HAHUA:

C@OpMHpOBaHHOCTB MHUPOBO33pCHUS, COOTBCTCTBYHOIICT'O COBPEMCHHOMY YPOBHIO Pa3BUTUSA (1)H3H‘I€CKOﬁ HAYKH,

OCO3HAaHUEC ICHHOCTHU Hay‘IHOfI ACATCIIbBHOCTHU, TOTOBHOCTDb B IPOLICCCC N3YUCHUA (I)I/I3I/IKI/I OCYHICCTBJIATH MMPOCKTHYIO U HCCIICAOBATCIILCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJJMETHBIE PE3VJIbTATDI



[To3HaBaTebHBIC YHUBEPCAIbHBIC YUCOHbIE ICHCTBUS

bazoBrie mornueckue ASHCTBUS:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCCMAaTPpUBATh €€ BCECTOPOHHE;

OTIPENIETIATH 1S JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS IPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepUaIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B J€SITELHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB ENISIM, OLICHUBATh PUCKU MOCTEACTBUN JESTEILHOCTH;
KOOPJMHHUPOBATH U BBHITIOIHATH pabOTy B YCIOBHUSAX peagbHOr0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS,
pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

BbazoBrle nccimenoBarTebckue ASHCTBUS:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOM HAYKH;

BJIaACTh HABbIKAMH y‘Ie6HO'I/ICCHC,[[OBaTCJILCKOI>’I u HpOCKTHOﬁ ACATCIIBHOCTHU B obactu (l)I/ISI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA 3aaa4 (1)I/ISI/I‘ICCKOFO COACPpIKaHUA, MPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA,

BJIaACTb BUAAMU ACATCIBbHOCTH IO MMOJTYYCHHUIO HOBOT'O 3HAHUA, €0 UHTCPIIPETALIUHU, Hp606p330BaHI/IIO N MPUMCHCHUIO B PA3JIMYHBIX y‘~I€6HI:vIX
CUTyallusX, B TOM YHUCJIC ITPpHU CO3JaHUN y‘le6HBIX ITPOCKTOB B obiactu (1)I/I3I/IKI/I,

BBISIBIIATH IPUYNHHO-CIICICTBEHHBIE CBSA3U U aKTyaJIU3UPOBATh 3a7a4y, BBIABUIaTh THIIOTE3Y €€ PELICHUs, HAXOAUTh ApIYMEHTHI Ul 10Ka3aTEIbCTBA
CBOMX YTBEpXKICHUH, 3a1aBaTh MTapaMeTPbl U KPUTEPUH PELLICHHUS;

aHAJM3UPOBATH MTOJIYYCHHBIC B X0JI€ PEIICHUS 33/1a4H Pe3yabTaThl, KPDUTHYECKH OIICHUBAThH UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBHUTb U (I)OpMy.]'IHpOBaTB COOCTBEHHBIE 3aaa4u B O6paBOBaTCJleOf/'I ACATCIIBHOCTHU, B TOM YHCJIC ITPU U3YUCHUU (pI/ISI/IKI/I;



JIaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLIECHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITCILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, PEIJIaraTh OPUTHHAIBHBIC MTOIX0/Ibl M PEIICHHS,;

CTaBHUTb POOJIEMBI U 33]]a4H, TOMYCKAIOIIUE aJTbTCPHATUBHBIC PEIICHHUS.

Pabota ¢ nadopmanmeii:

BJIaJICTh HaBbIKAaMU NOJy4YeHUs HHPOpMALUU GU3NUECKOr0 COJIEPKAHUS U3 UCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATENIBHO OCYILECTBIIATh IOUCK,
aHaJIN3, CUCTEMATU3ALUI0 M HHTEPIIPETAIMIO HH(OPMAIMH PA3IUYHBIX BUIOB B (HOPM IpEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALIHH;
UCIIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTHH B pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3alMOHHBIX
3aja4 ¢ coOIroieHueM TpeOOBaHU H3PrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI, PECYpCOCOEpPEKEHUS, TPABOBBIX M ITHUECKUX HOPM, HOPM

nH(pOpMaIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCThI PU3NYECKOTO COEPKAHMSI B pa3IMUHbIX (hopMaTax ¢ yu€ToM Ha3HauYeHUs MHPOpPMAIMH U LIEIEBON ayTMTOPUH, BBIOUpas
ONTUMAJIbHYIO (hOPMY MPEACTABICHUS U BU3YaTH3ALHH.

KOMMYHI/IKaTI/IBHLIe YHUBCPCAJIbHBIC y‘Ie6HBIe JEHCTBUSA:

OCYHICCTBIIATDH 06IJ_ICHI/IC Ha ypoKax (1)I/I3I/IKI/I " BO BHeypquoﬁ ACATCIIBHOCTH,

pacio3HaBaThb MPEAIIOCBUIKA KOH(bHHKTHBIX CI/ITyaLII/Iﬁ U CMAT4YaThb KOH(I)JII/IKTLI;

paSBépHYTO H JIOTUYHO HU3J1araTb CBOKO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM A3BIKOBBIX CPCACTB,
IMOHUMATh U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaHJIHOM U I/IH,Z[HBI/I,[[yaHBHOﬁ pa60TBI;

BLI6I/IpaTB TEMATUKY U METOAbl COBMCCTHLIX JIeHCTBUI C y‘-IéTOM 06H_II/IX HUHTCPCCOB U BO3MOKHOCTEH Ka)KJ0T0 4JIeHa KOJIJICKTHUBA,



[IPUHUMATh L€ COBMECTHOM I€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATH ACHCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JCHCTBUM,
pacipenensaTb poiau ¢ y46TOM MHCHHI YYaCTHUKOB, 00CYXIAaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KXKJIOTO YUACTHUKA KOMaH/IbI B OOIIMIA Pe3yNIbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;
npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C ITO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYHICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC NOBCACHUC B PA3JIMYHBIX CUTyallUAX, HPOSABJIATH TBOPUYCCTBO U B006pa)KeHI/IC, OBITh WHHUIIMATUBHBIM.

PerynsaTuBHble yHUBEpCaabHbIE yUEOHbIE 1EUCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIIBHYIO JIEATEILHOCTh B 00J1acT (DU3UKKU U aCTPOHOMHUH, BBISBIISATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABIISITH IJIaH PEHICHUS PAaCUETHBIX M KAUeCTBEHHBIX 3aJ1ay, TUIaH BHIMOJIHEHHS IPAKTUYECKON pabOThl C YI4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOYTECHHIA;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pactIupsTh paMK{ y4eOHOTO TIPeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHHUIO U MPOSBICHUIO IPYIUIIUNA B 001aCTH (PU3KKH, ITOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA
YPOBEHb.

CaMOKOHTPOJIB, AMOIMOHAJIbHBIM UHTEIICKT:

JAaBaTb OUCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTh, OUCHUBATH COOTBETCTBUC PC3YJILTATOB LCJISAM;



BJIQJICTh HABBIKAMH TTO3HABATEILHOM PEQIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX JIEHCTBUI M MBICIIUTEIBHBIX MMPOILIECCOB, MX PE3YIbTATOB U
OCHOBaHHII;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;
MPUHUMATD ceOsl, MOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
mpu3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B npornecce nocTukeHHs TMYHOCTHBIX PE3Y/IbTaTOB OCBOEHHSI TPOrpaMMBbI 110 (PU3UKE JIJIsl yPOBHS CPEAHEro 0011ero oopazoBaHus y 00ydarommxcs
COBEPLIEHCTBYETCS SMOLMOHAJIbHBIM HHTEIJIEKT, MPEAoaralouil cChopMUpPOBaHHOCTD:

CaMOCO3HAaHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSHUE, BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHOMN
SMOIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPCETyJINPOBaHNs, BKIIIOYAOMETO CAMOKOHTPOJIb, YMCHUC NTPUHUMATL OTBETCTBECHHOCTD 3a CBOE IMOBCACHUC, CIIOCOOHOCTH AallTUPOBATHCA K
OMOIHOHAJIBHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTI>, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUU, BKJ'II-O‘-IaIOHICﬁ CTPEMIICHUEC K TOCTHKCHUIO ICJIIU U YCIIEXY, OIITUMU3M, HHUIIUATUBHOCTL, YMCHHC I[eﬁCTBOBaTB Ucxoasa u3
CBOUX BOSMO)KHOCTGIZ;

OMIIaTHH, BKJIFOYAIOIIEH CIIOCOOHOCTH ITOHUMATh OMOIHUOHAJIBHOC COCTOAHUC APYIUX, YHUTHIBATH €TO IIPU OCYIICCTBIICHUN O6H.I€HI/ISI, CIIOCOOHOCTH K
COYYBCTBHUIO U COIICPCIKUBAHHNIO,

COIMATBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUSI C APYTHMH JIFOIEMH, 3200 TUTHCS, TIPOSBIISITh MHTEPEC U pa3peniaTh
KOH(JIUKTBI.

[MPEAMETHBIE PE3VYJIBTATHI



K koniy o0y4enus B 10 kitacce nmpeaMeTHbIE pe3y/IbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYaIOMIUXCSl YMEHHU:

JEMOHCTPHUPOBATH HA IIPUMEPAX POJIb U MECTO GU3UKH B POPMUPOBAHUHN COBPEMEHHON HAYYHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUECKOMN JEATEIbHOCTH JIFOICH;

YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3yYEHHBIX (U3NYECKUX MOJIEICH: MaTepralibHas TOUKa, MHEpLHalbHas cucTeMa 0TcuéTa, abCOIIOTHO TBEPIOE
TEJIO, UACATBHBIN ra3, MOJICIH CTPOCHHUS T'a30B, JKUAKOCTEH U TBEPABIX TEJl, TOUCUHBIH ANEKTPUUECKUN 3aps/l IPH peleHNH (U3NIECKHX 3a/1a4;

pacrno3HaBaTh PU3NICCKUE SIBICHUS (TIPOIECCHI) H OOBSICHATH X Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETHYECKON TCOPHH CTPOCHUS
BEIIECTBA U AJIEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEIHOE ABM)KEHHE, CBOOOIHOE Ma/ICHHE Tell, ABMKEHUE TI0 OKPYKHOCTH,
WHEPINS, B3aUMOJICHCTBHE Tel, Tuddy3usi, OPOYHOBCKOE TBUKCHHE, CTPOSHUE KUIKOCTSH U TBEPIBIX TEJI, U3MEHEHUE 00hEMA TEJI IIPH HarpeBAaHUU
(oxJlax/1IeHNH ), TETJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHACHC AN, TUIaBIIEHUE, KPUCTATU3AIIMS, KUIIEHHUE, BIaKHOCTh BO3/1yXa, MOBLIIICHHE
JIaBJICHUS ra3a MNpH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXK/ly TapaMETPaMH COCTOSIHUS ra3a B U30IPOLIECCAX, JICKTPU3ALUs TEIL,
B3aMMOJICUCTBUE 3apsAI0B;

OIMUCBIBATH MCXAHNYCCKOC IBUKCHHUC, NCIIOJIb3YA CI)I/ISI/I‘{CCKI/IG BCJIMYMHBL: KOOpAWHATA, ITYyTh, IEPEMCIICHNUE, CKOPOCTh, YCKOPCHUEC, MaCCa TEJIa,
Ccujia, UMITYyJIbC TCJIa, KHHECTUUYCCKAaA SOHCPIruA, IOTCHIUAIbHAA SHCPIrua, MCXaHN4YCCKasa pa60Ta, MCXaHUYCCKasA MOIIHOCTD, ITPU OIMMCAHUU IPABHUIIBHO
TPaKTOBATb (bPISI/I‘ICCKI/II‘/'I CMBICJI UCITOJIB3YCMbIX BCJINYHH, UX 0003HaYEHNS U CAMHUIIBI, HAXOIUTh (I)OpMy.]'ILI, CBA3BIBAOIINUC NAHHYIO Q)HSH‘ISCKYIO
BCJIIMYHHY C APYTHUMU BECINYNHAMMU,

ONMCHIBATh U3yUYEHHBIE TEIIOBbIE CBOMCTBA TEJl M TEIJIOBBIE SIBJICHUS, UCIIONIb3YS (PM3MUECKHE BEIMUMHBI: IaBJICHHUE ra3a, TeMrepaTrypa, CpeIHss
KMHETUYECKas SHEPTUs XaOTUUECKOr0 ABHKEHUSA MOJIEKYJI, CPEIHEKBAAPATUYHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS DHEPT U,
pabota raza, Ko3pUIUEHT MOJIE3HOT0 JEHCTBUS TEIJIOBOIO JBUTATENS; IPU ONMCAHUN IPABUIIBHO TPAKTOBATh (PU3UUYECKHUIM CMBICI UCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYCHMS U €IMHUIIbI, HAXOAUTH (JOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PM3UYECKYIO BEIUYHHY C APYTUMH BEIHMUMHAM;

OIMUCBIBATH U3YUYCHHBLIC DJICKTPUUCCKUC CBOMCTBA BEIIECTBA U SJICKTPHUYCCKUC SBJICHUA (npoueccm), HCIIOJIb3Y (1)I/ISI/IHGCKI/IG BCIIMYHUHBI:
BHGKTpI/I‘IeCKI/IfI 3apAand, SJICKTPHUICCKOC I10JIC, HaprDKéHHOCTB IoJIsA, NOTCHU A, PAa3HOCTDb IMMOTCHIUAJIOB, ITPHU OIIMCAHWHU ITPABUJIIBHO TPAKTOBATDH
(1)I/I3I/I‘l€CKI/II\/’I CMBICJI UCITOJIB3YEMbBIX BCIIMYUH, UX 0003HaYCHHS U CANHUIBI; YKa3bIBATb q)OpMy.]'IBI, CBA3BIBAONIUEC NAHHYIO (1)I/I3I/IIICCKYIO BCJIIMYNHY C
APYTruMHU BECIIMUMHAMMU,

AHAIN3UPOBATH PU3NYECKUE MPOIIECCHI U SIBICHUS, UCTIOIb3Ysl (PU3NUYEeCcKHe 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsarorenus, 1, 11 u 11l 3axonst
HproTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOW YHEPTHH, 3aKOH COXPaHEHMsI UMITYJIbCA, IPUHLIUII CYNIEPIIO3UIIMH CUJI, TPUHIIUII PaBHOIIPABUS
WHEPUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEAHEN KNHETUYECKON
SHEpPIr'uHU TEIJIOBOTO JIBUKEHHUS MOJIEKYJ ¢ a0COMIOTHON TeMITepaTypoi, MepBbIii 3aKOH TEPMOJANHAMHKH, 3aKOH COXPAHEHUs 3JEKTPUUYECKOT0 3apsia,
3akoH KymoHa, mpu 3TOM pa3nudarh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €70 MATEMAaTHIECKOE BBIPAKEHHUE U YCIIOBUSI (TPAHUITBI, 00JIaCTH)
IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHITUIIBI ICUCTBHS MAIlIMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3IMYaTh YCIOBHS MX 0€30M1aCHOTO HUCITOIh30BaHUS B
MMOBCEAHEBHOM XKU3HU;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DM3HUECKUX SIBJICHUN U MPOIIECCOB C HCIIOIH30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH, IPU 3TOM
dbopMynupoBath mpobieMy/3agady ¥ runoTe3y yueOHOro SKCIepruMeHTa, COOUPaTh YCTAHOBKY M3 MPEIIOKEHHOT0 000PyA0BaHNs, IPOBOJAUTH OTBIT
1 (GOPMYIUPOBATH BBHIBOJIBI;

OCYHICCTBJIATDH MPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)H31/I‘IGCKI/IX BCJIMYHMH, ITPHU 3TOM BBI6I/IpaTB ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHHUA U UCIIOJIB30BATh
HN3BECTHBIC METOAbI OLICHKH HOFpGHIHOCTCfI HSMepeHHﬁ;

UCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMUYMHAMHU C MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHHH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3yNbTATHI OTYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIWYHMH B BUAE TaOIHIl U TpaUKOB, 1eIaTh BBIBOJBI 110 Pe3yIbTaTaM
UCCIICI0BAHMS;

coOuro1aTh MpaBuiia 6€30MacHOro TPy/ia MpH MPOBEAEHUN UCCIeI0BaHUN B paMKax y4eOHOI0 3KCIIepUMEHTa, yueOHO-HUCCIIeJ0BATENIbCKOM U
POEKTHOH JIeATELHOCTH C UCTIONB30BAaHUEM N3MEPHUTENIBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 000PYI0BaAHUS;

peuiaTtb paCLIéTHI)IG 3aga4M C sIBHO 3aI[aHHOI\/JI (1)I/ISI/I‘ICCKOI71 MOZCIIbIO, UCITIOJIB3YS (1)H31/I‘~ICCKI/IC 3aKOHBI U IPUHIUIILI, HA OCHOBC aHAJIN3a YCIIOBUA
3aJa4uun BLI6I/IpaTB (I)I/ISI/I‘ICCKYI-O MOJCJb, BBIACIIATH (bPISI/I‘ICCKI/Ie BCJIMYHMHBI U (bOpMy.TIBI, HCO6XOI[I/IM]':>IC JJIA eé peuICHUA, ITPOBOJAUTDH pvaéTbI u
OLCHUBATh PCAJIbHOCTDb IMOJTYYCHHOI'O 3HAYCHU A (1)I/ISI/III€CKOI\/JI BCIIMYHUHBI,

penaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPANBATH JIOTUYECKH HEIPOTUBOPEUNBYIO LIETIOYKY PACCYXKIACHUM C OIIOPOU HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCIIOJIb30BaTh MPH PEIIEHUH Y4eOHBIX 33a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUHU IS TOMCKA, CTPYKTYPUPOBAHUS, HHTEpIPETAlMU U
IpeCTaBICHUs y4eOHOM U HAYIHO-TIOMYIIIPHON HH(POPMAITUH, TTOTYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH TTOIYIaeMYIO
UH(POPMALIUIO;

IPUBOINUTH MPUMEPHI BKJIA/1a POCCUIHCKUX U 3apyOekKHbBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKe B TOBCETHEBHOM KU3HHU I oOecredeHnst 6€30acHOCTH MpU o0pallleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIl COXPAaHEHHSI 3J0POBbs U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 TMOBE/ICHUS B OKpYXKaIoLIei cpene;

paboTaTh B rpyIIE C BHIMTOJHEHUEM PA3IMYHBIX COIIMABHBIX POJIEH, MITAaHUPOBATh PaOOTy TPYIIIBI, PAIMOHAIBHO PACIPEALENSITh 00SI3aHHOCTH U
MJIAHUPOBATH JICITEIBHOCTh B HECTAHJAPTHBIX CUTYaIIUsIX, aJIeKBAaTHO OIEHUBATH BKJIAJ KaXJIO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHHUE
paccMaTpuBaeMoid TPOOIEMBI.



K koniy o0yuenus B 11 kiiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUMN:

JEMOHCTPHUPOBATH Ha MIPUMEPax poJib U MecTO GU3UKH B POPMUPOBAHUN COBPEMEHHON HAyYHOU KapTHUHBI MUPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B TIPAKTHYECKOU JIEATEIBHOCTH JIFOJIEH, IETOCTHOCTh U €AMHCTBO (PU3UUYECKON KapTUHBI MUPA;

YUYUTBIBATH I'PaHULIbI IPUMCHCHU A U3YUCHHBIX (1)I/ISI/IT-I€CKI/IX MOI[CJICﬁI TOYCUHBIN 3JI€KTpI/I‘-I€CKI/II71 3apsan, J1y4 CBCTa, TOYCYHBIN NCTOYHHUK CB€Ta,
AA€pHad MOA€CJIb aTOMa, HYKJIOHHas MOACJIb aTOMHOTI'O spa IIpU PCIICHUN (1)I/I3I/I‘ICCKI/IX 3aaa4,;

pacro3HaBath (pusndeckue sBieHus (MpoIecchl) U OOBACHATH MX HA OCHOBE 3aKOHOB AJIEKTPOAMHAMUKYI U KBAHTOBON (PU3UKH: SJIEKTPUUYECKAs
MIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MArHUTHOE JIEUCTBHS TOKA, B3AaMMOJIEHCTBHE MAarHUTOB, AJICKTPOMArHUTHAS UHIYKIIUS, IEHCTBUE
MarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM M JIBUXKYITUICS 3apsil, 2IEKTPOMAarHUTHbIC KOJIeOaHUS U BOJHBI, MPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETa,
OTpakeHHE, IpeTIoMIICHUE, MHTEpepeHIus, TudpaKins U TOIIpHU3aIHs CBETA, JUCTICpCHUs cBeTa, hoToanekTpuueckuid 3¢ ekt (hororddekr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa aTOMa BOJIOPOa, ECTECTBEHHAsI U UCKYCCTBEHHAs paJHOAKTUBHOCTH;

OIKCBIBATh U3yYEHHBIE CBOMCTBA BEIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE, ONITUYECKUE, SJIEKTPUUYECKYIO IPOBOAMMOCTD PA3JIMUHbIX CPE) U
AIIEKTPOMAarHUTHBIE SBICHHS (IIPOILIECCHI), UCTIONB3Ys (PU3UUYECKHIE BETMUMHBL: SJICKTPUIECKUN 3aps]], CHIIa TOKA, DJICKTPUIECKOE HAMIPSDKEHHE,
JIEKTPUUECKOE COIIPOTUBIICHUE, PA3HOCTh IMOTEHIHAJIOB, JIEKTPOABIIKYIAs Cuila, paboTa TOKa, MHIYKIHS MarHUTHOTO 1OJIs, cujla AMIiepa, cujia
JlopeH1na, MHAYKTUBHOCTh KaTyIIKH, SHEPTHS 3JEKTPUUECKOr0 MU MarHUTHOTO IOJIEH, IEPUOJI U 4acTOTa KojeOaHuil B K0J1e0aTeIbHOM KOHTYpE,
3apsi/ U cUjla TOKa B MPOLECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KosleOaHuH, OKYCHOE pacCTOSTHUE U ONITUYECKasi CUJIa JIMH3BL, IPU ONUCAHUU
IPABUJIBHO TPAKTOBATh PU3NYECKHUII CMBICI CIIOJB3YEMBIX BEIMUUH, X 0003HAUYEHHUS U €MHULIBI, YKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKyIO BETUUNHY C IPYTUMHU BEIUYHMHAMU;

OIUCBIBATH NU3YYCHHLIC KBAHTOBBIC ABJICHUA U ITPOLICCCHI, UCIIOJIb3YS (1)I/I3I/I‘-ICCKI/IC BCJIIMYHHBI: CKOPOCTH 3JICKTPOMATHUTHBIX BOJIH, JAJIMHA BOJIHBI U
JacToTa CBETA, DHECPIrUs U UMITYJILC q)OTOHa, nepuon mnojaypacnajia, SOHCPrus CBA3U aTOMHBIX SAJCP, MIPU OITMCAHUHU ITPABUJIIBHO TPAKTOBAThH
(1)I/I3I/I‘leCKI/II\/'I CMBICJI UCITOJIB3YEMbBIX BCIIMYUH, UX 0003HaYCHHS U CANHUIBI, YKA3bIBATH (I)OpMy.]'ILI, CBA3BIBAOIINC NAHHYIO (I)I/ISI/I‘IGCKYI-O BCJIIMYNHY C
APYruMu BCIIMUYWMHAMU, BBIYUCIIATE 3HAUCHUC (1)I/I3I/I‘-ICCKOI71 BCJIIMYHHBI,

aQHAIM3UPOBATh (PUZNYECKUE MPOIIECCHI U SABIICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCIIEI0BATEIBHOTO U
NapaJuIeIbHOrO COEAMHEHN ITPOBOAHMKOB, 3aK0H Jkoynsa—JIeHna, 3aK0H 3J1eKTPOMAarHUTHON MHAYKIIMHU, 3aKOH IPSIMOJIMHENHOTO pacIpOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHeHUEe DHHIITeHHa 11 hoTodddexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXPaHEHHUs UMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa, 3aKOH COXPaHEHHsI MacCOBOTO YHCIIa, TOCTYIaThl bopa, 3aKOH pajinoakTUBHOIO
pacnaja, Ipy 3TOM pa3InyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOEe BBIPAKEHHE U YCIIOBUS (IPaHUIIbI, 00JIacTH)
IPUMEHUMOCTH;

ONPCACIIATh HAITPABJIICHUC BCKTOPA HHAYKIIUU MATrHUTHOT'O IMMOJIA MPOBOAHUKA C TOKOM, CHJIbL AMnepa n CHJIbI HopeHua;



CTPOUTH U OIIUCBIBATDH I/I306pa)KeHI/Ie, COo31aBa€MoC€ IJIIOCKHUM 3€PKAJIOM, TOHKOM J'II/IH3OI71;

BBITNOJIHATH SKCIIEPUMEHTHI 10 UCCIIEIOBAaHUIO (PM3UUYECKUX SIBJICHUN U MPOILIECCOB C UCTOIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN: TPU STOM
dbopMynupoBaTh MpodIeMy/3a1aqy ¥ TUIIOTE3y yUeOHOT0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MIPEIOKEHHOTO 000PY/I0BaHNS, IPOBOJAUTH OTIBIT
U GOpMYyIHUPOBATH BHIBOJIBI;

OCYILECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHU S (PU3NYECKUX BEJIMYMH, IPH 3TOM BBIOMPATh ONTUMANIBHBIN C1I0OCO0 M3MEPEHUs U UCIIONIb30BaTh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUH;

MCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEITHMYUH C MCIIOJIb30BAaHIEM MPSIMBIX U3MEPEHHI: IPH ’TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBAThH
pe3ysbTaThl HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYHMH B BUJie TaOIMI U TpadUKOB, A€1aTh BbIBOJBI 110 pe3ybTaTaM HCCIeI0BAHNUS;

coOuro1aTh MpaBuiia 6€30MacHOro TPy/ia MpH MPOBEAEHUN UCCIeI0BaHUN B paMKaxX yueOHOT0 3KCIIEpUMEHTa, y4eOHO-HUCCIIeJ0BATENIbCKOM U
IIPOEKTHOMH J1€ATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOro 000PY0OBAHMUS;

peuaTtb paCLIéTHI)IG 3aga4u C sIBHO 3aI[aHHOI\/JI (1)I/ISI/I‘ICCKOI71 MOZCIIbIO, UCITIOJIb3YS (1)H31/I‘~ICCKI/IC 3aKOHBI M IPUHOUIILI, HA OCHOBC aHaJIn3a yCJIOBUA
3aJa4uun BLI6I/IpaTB (I)I/ISI/I‘ICCKYI-O MOJCJb, BBIACIIATH (1)I/I3I/I‘ICCKI/IG BCJIMYHMHBI U CI)OpMYJ'ILI, HCO6XOI[I/IMLIC JJIA eé peuICHUA, ITPOBOJAUTDH paC‘IéTH u
OLCHUBATH PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHU A (1)I/I3I/I'-ICCKOI\/JI BCIIMYHUHBI,

pemaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEIPOTUBOPEUMBYIO LIETIOYKY PACCYXKACHUM C OIOPON HA N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCIIOJIb30BaTh MPH PEIIEHUH Y4eOHBIX 33a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUHU TS TOMCKa, CTPYKTYPUPOBAHUS, HHTEpIPETAlluU U
npeCTaBIeHUs y4eOHOM M HAYYIHO-TIOMYIJISIPHON HH(POPMAITUH, TOTYICHHOW U3 PA3IMIHBIX HCTOYHUKOB, KPUTHUECKU aHATH3UPOBATH TIOJTYIaeMyIO
UH(POPMALIUIO;

OOBSACHATH MPUHIUIIBI JEHCTBHS MAIlIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS X O€30MacCHOTO MCIIOIb30BAHUS B
MMOBCEAHEBHOM KU3HU,

MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B 00BSCHEHHUE MPOILIECCOB OKPYKAIOILIET0 MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS N0 (PU3UKE B OBCEIHEBHON KU3HU JJIs oOecrieyeHus: 6e30MacHOCTH IpU 00pallleHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHUS 3/I0POBbS U COOIIOACHUSI HOPM SKOJIOTMUECKOTO TIOBEICHHUS B OKpPY KaloIlel Cpee;



paboTath B rpymIie ¢ BHITOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, INITAHUPOBATH PaObOTY TPYIIIBI, PAIMOHAIBHO PaclpeeNiaTh 005S3aHHOCTH U
IUIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUX, a/ICKBATHO OLIEHMBATH BKJIA/ K&XK/0TO U3 YYaCTHHUKOB TPYIINbI B PEIICHHE
paccMaTpuBaeMoii MPoOIeMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Konan4yectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB H TeM uudgposbie
Ne i/ P Konrpoubnbie | IIpakruyeckue (dp )
NMPOrpamMmabl Bcero o0pa3oBaTe/ibHbIe
padoTsl padoThI
pecypchbl
Paznen 1. ®U3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
bubmuorexa IJOK
1.1 o 2
MSHKA 1 METOAB! HAyHTHOTO TOSHAI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa IIOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
bubmuorexa ILIOK
2.2 7
fuaniia https://m.edsoo.ru/7f41bf72
bubnnotexa [JOK
2.3 6 1 1
SAKOHBI COXAHCHIS B MCXaHitke https://m.edsoo.ru/7f41bf72
Hroro no pasnemy 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOMN 9 1 bubanoreka [JOK
' TEOPUH https://m.edso0o.ru/7f41bf72
bub6muoreka ILIOK
3.2 O 10 1
CHOBBL TCPMOAMHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubmmoreka [IOK
' ®azoBbIe TEPEXOIBI https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

24

Pazgen 4. QJIEKTPOJUHAMUKA

bubmuotexa IJOK

41 DUCKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
IToctosauHbIN 3MekTpudecKuil TOK. TOKH B bubmmoreka [{OK
4.2 12
Pa3IMYHBIX cpeaax https://m.edsoo0.ru/7f41bf72
Wroro mo pazmeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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11 KNACC

Koan4vecTBo yacoB JJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeM (undgpossbie)
Ne i/t Koutpoabnbie | TlpakTHueckue
NMPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI PadoThI
pecypcsl
Pazgen 1. QJIEKTPOJAUHAMUKA
11 MarauTtHoe moje. DIeKTpoMarHuTHas 11 1 3 bubnmnorexa [JOK
' VHIY KM https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
MexaHnu4eckre U 3JIeKTPOMArHUTHBIE bubnmnorexa [JOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eckue | JIEKTPOMATrHUTHBIE bubnnorexa IIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubmuoreka LIOK
2.3 0) 10 3
e https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CNIEIIUAJILHOM TEOPUHA OTHOCHUTEJIBHOCTH

31 OcHOBBI CrielIMaIbHON TEOPUU 4 1 bubmmoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEeHTbl KBAHTOBOW ONTUKH 6 bubnnorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crpoenue atoma 4 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
bubnnorexa [IOK

4.3 A 5

TOMHOE A/IPO https://m.edsoo.ru/7f41c97c
Hroro mo pa3neny 15

Pa3znea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMHUHU U acTPOPH3UKHU 7 bubanoreta LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3znen 6. OBOBLHAIOIIEE ITIOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHUE 4 ngs?;;?:ciigrouf;fﬂcgk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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