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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaAn3yIOMUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k nmiaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro oOILIEero o0pa3oBaHus, MJIaHUPYEMbIE
pe3yibTaThl  OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yaeOHOro npeamera « Ou3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yrouii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3MYECKre 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir W acTpoHomuel. Mcmonp3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKYM BHOCUT OCHOBHOW BKJIa/l B (D OPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaromuxcs, B (OpMHpOBaHME YMEHHM MNPUMEHSITh HAY4YHBIH METO]
MO3HAHUS TIPU BHITIOJIHEHUY UMU YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pu3uku AJis ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
psI uael, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €70 OCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COJEPKUT MaTepuail U3 BCEX Pa3/esioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoyiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHSA
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MPpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TE€XHUYECKHUX U TEXHOJOTMYECKHUX IPUIIOKEHUN HU3YUECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopuu (HhopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLIAIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O IPUPOJIE, TPAHNULIAX IPUMEHUMOCTHU
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXcs.
Jl1st 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMme
no (usuke 0ObEIWHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PabOT.
Bbigenenue B yKa3aHHOM IepedyHE J1abOpaTOPHBIX padOT, MPOBOAUMBIX JIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBaHUS M OCHallleHHs kabuHeTta ¢usuku. [Ipu
3TOM oOecreurBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEIOBaHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U
IIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPETIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
ITpu 3TOM 1711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3a0a4U C SIBHO 3aJaHHOU
bu3nueckoil MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak W UHTErpUpPYs 3HAHUSA M3
pa3HbIX pa3nenoB. JlJIg Ka4YeCTBEHHBIX 3a1a4 NIPUOPUTETOM SBIIAIOTCA 3aJaHus Ha



OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ TpedoBanusMu @PI'OC COO k MmaTepUanbHO-TEXHUYECKOMY
obecrnieyeHn0 y4eOHOro mponecca 0a30BbIil YpOBEHb Kypca (DU3MKUM HA YpPOBHE
CpeqHero ooumero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJOBHSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 1uKiIa. B xabuHeTe GU3MKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(¢u3KKe yUeHUUECKUX NMPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (OpMHpPYETCI B COOTBETCTBUH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHNEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJIENOBAHMUS  M3Y4YaeMbIX  SBJIEHUH M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHdeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMM LEJIIMHU U3yY€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOY4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yIbTaTa U3yueHHUs] OCHOB
CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJIb30BAHHEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PUIUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelieHneM CIEeIyIOMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HH;

e OCBOEHME CHOCOOOB pEIIEHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
bu3znyeckoil MoOAENbl0, 3a]ad, MOJApPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu HHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JlaHUE YCJIOBUH VISl PA3BUTUS YMEHHUHN MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE IMepeyeHb JTa0OpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie mMeTOABI IMO3HAHUSA OKPYKAIOLIETO
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MopenupoBanue (QU3MYECKUX SIBJICHUNA M TporieccoB. HayuHble TMMOTE3BI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHWU COBPEMEHHON HAYyYHOH KapTHHBI
MHPa, B IPAKTHYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelIHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe NBMKEHUE. [[BHoKEHME MaTEPUATIBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI>KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPONUACHHBIMU TEIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HbproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsbkectd. llepBas kocmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cwuita cONpOTUBIICHUS IPH IBUKEHUU TEJIA B KUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariu.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaabHOM TOUYKHM (Te€da), CUCTEMbl MaTEepUAIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[TorennumanbHas DHEPTHU. [TorennumaneHas DHEPIUs YIIPYro
nedopMupoBaHHOM NpykuHBL. [loTeHIManbHAS YHEPTHS TeJla BOJIU3H MOBEPXHOCTHU
3emun.

[loTeHnuanbHple U HEMOTEHUIUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4ecKue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexon MOTEeHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHas Gu3NKa 1 TEePMOJIUHAMHUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U MX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, >XKUIKOCTEU U
TBEPBIX TEJ U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Lenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mpoueccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHHUI.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTpUpYIOIIasl MPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE W3MEpPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKLY MapaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
DHEpPrusi  OJHOATOMHOIO  MACAJbHOrO  rasza. Buasl  Temionepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIUs, U3Iy4YCHUE. Y AeJbHas TEINIOEMKOCTh BEIIECTBA.
KosnmuecTBo TemnoTsl pu Tenionepeaaye.

[lonarue 00 aamabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEWCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIIOBBIX MamuHax. Kos)duiuueHT mnosie3Horo
nericTBus TemuioBod MamuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH H»HEpruy Tejaa MPH COBEPIICHWHU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OneIT 0 a1MadaTHOMY paCIIMPEHUIO BO31yXa (OIBIT C BO3AYILITHBIM OTHUBOM).

Mopnenu napoBoil TypOHUHBI, ABUTATENI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHjaeHcauus. VMcnapenue u xunenue. AOCOIIOTHAS U
OTHOCUTEJIbHAS BIIAXXHOCTh BO3AyXa. HachlueHHbId Map. YaelbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT 1aBJICHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBnenune wu
KpUcTayuM3aius. Y AelibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHME TEII0OBOTO OanaHca.

TexHruuecKkue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3alys Tei. DNeKTpruieckui 3apsa. J[Ba Buia 3JeKTpUUYECKUX 3apsI0B.
[IpoBOAHUKHM,  JUANEKTPUKH U TIOJYNPOBOAHUKH. 3aKOH  COXpPAHCHUS
AIIEKTPUYECKOTO0 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  IIpuHuumn



CYyNEPHO3ULIUNA DNEKTPUUYECKUX Moyeil. JIMHNKM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOHUKN W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [[uamekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKash 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMoencTBrEe HANEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaLIEIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi menu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CoOcTBeHHas 151 MpUMECHas MPOBOJIUMOCTH
noTynpoBoHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKask AUCCOIUALUS. DIEKTPOIH3.



OnekTpuyeckuid TOK B raszax. CamMoCTOATENbHBIA M HECAMOCTOSTEIIBHBIN
pa3psa. Momuus. [Inazma.

TexHHuYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBJICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILEH CHIIBI UCTOYHHMKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS €
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quauueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JIUCCOLMAIuS,
raJibBaHUKa.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa30BaHUE IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHUKE, IMOJIIMITHUKYA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
CropaHusi, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHU
MOJYYEHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJIE€ HAHOMAaTEpPUAIOB, W
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop maruuTHOM MHAYKUMU. [[pUHIIMT CynIeprO3ULIMK MAarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUIHM I1OJIS
MOCTOSTHHBIX MarHUTOB.

MarnutHoe T0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKIHUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOoM. OnbIT JpcTena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuina JlopeHua, €€ MOlyJib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne AneKTpOMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBIKYIA CUjla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe »ieKTpUYEcKoe Toyie. DJIEKTPOJBIKYIAA CUJIa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMHU. OJIEKTPOABWXKYIIAsd CHJIA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue YCTpOMCTBA M TNPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MarHuThl, JJEKTPOMArHUTHI, JJEKTPOJABUTATENb, YCKOPUTEIN 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBue JByX NIPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHue NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHbsle KOAe0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu IpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANIbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouux KojeOaHusxX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIEE 3HAYEHHWE CHJIBI TOKA M
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DICKTPUUYECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu



HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOGnronenue 3atyxaromux KoJieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGnronenue pesonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTponepeiayn.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBSA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

HabGnrogenue orpaxkxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOI pE€30HAHC.



HabGntogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJICOaHUH.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsIHUE
U omnTHYecKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIeCKona.

Habmronerne natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomydyenue cexTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpru (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunimTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToarddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTodh(DEKTA.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas Mmopmenbs aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaliu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.



TexHuyecknue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue JIMHEH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
paaroakTuBHOCTH. OnbITHI Pe3epdopa 1o onpeneneHnto coctaBa paJuoakTUBHOTO
m3nydyenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anba-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.
S nepHble peakunu. Jlenenue u CUHTES sIep.
SAnepuwiii peaktop. Tepmosinepubiid cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoit KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol
HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Otansl pa3BUTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.
Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JIBIDKCHUE.
ConHeuyHas cucrema.



Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macumrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTpe/IeNIEHUs TI0J0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEeBEpPHOro MOJyIIapHs U IPKHUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro Ilytu.

O6o0maromnee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HUECKOW TEOPUU B
(bopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBl MHUpPa B O0IIeM PpsSAy COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEP/KATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTE€MaTHKH,
OMONOTHY, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJEITUPOBAHNUE, MOIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOA00US TPEYTrOJIbHUKOB,
oTmpeiesIeHHE UIOMIAIU TUIOCKUX GUryp u o0beéMa Tel.



bBuonocus: »nekrpuyeckue SBICHUS B JKUBOM MpUPOAE, KOieOaTEIbHbIE
JBUKEHMS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IPHUPOJE, ACUCTBUE
paauraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsE CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINIMYECKON PEILETKH, CIIEKTPaIbHbIN aHAIU3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, TEHEpaTop IEPEMEHHOro TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, PaJuONpPUEMHHK, TEJIEBU30P,
aHTeHHa, TenepoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIECTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00yUarOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaXkTIaHCKOU UAEHTUYHOCTH, NAaTPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMIO M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYEeCKo HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHoHaNbHOU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JIECTBUIM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JIEeATebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
M3y4YeHUs] PUBUKU OCYILIECTBIISATH IPOCKTHYIO U UCCIE0BATEIbCKYIO ICSTEIbHOCTD
WHIUBUTYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aAKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEIeNIATh 1IeNIA JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HUX
JIOCTHIKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh IUIAH PEHICHUs MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePUATIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nuecKoil HayKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IHIHBIX
METOJIOB MTO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETalui, MPeoOpa3oBaHUI0 M MNPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYaIlHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISITh [PUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlIM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUINIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJE PEIICHUs 3aJadd  pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 0O0pa30oBaTEIbHOU
NEeSATEeIbHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TMEpPEHOCUTh 3HaHUS 1O (U3MKE B TNPAKTUUECKYIO 00JIacTh
KU3ZHECATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTb OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIaJICTh HaBBIKAMU MOJyYeHHUS MHGOpMaUU (PU3MUECKOTO COACPKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AHAIMU3,
CUCTEMATHU3AIMI0 U HMHTEPIpETalui0o WHGOPMAIIUN Pa3IUYHBIX BUAOB U (PopM
MIpEeJICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WHMOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOTI0ICHUEM TPEOOBAHMI IPTOHOMHKH, TEXHUKU 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeKeHus, MPaBOBbIX U JTHUYECKUX HOPM, HOPM HHGOPMALMOHHON
0e30IacHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3zHadeHUs] UHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BHIOUpAsi ONITUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaTU3aIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYILECTBIISAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;



pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIWUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

OPUHUMATh I[I€Td  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBATH H
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacnpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM padoThI;

OLIEHWBATh KAYECTBO CBOETO BKJIAJa M KAXI0TO YYaCTHUKA KOMaH bl B OOIIINI
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE Y4eOHbIE el CTBHS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATEIbHYIO ACSITENLHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUs PAcuYETHBIX M KaueCTBEHHBIX
3a7a4, MJIaH BBIMOJIHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B O0JIaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUusM, BHOCHTH KOPPEKTHUBBI B JICSITCIBHOCTD,

OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;



BJIQJIeTh HAaBBIKAMU  TO3HABATENBHONH  pediekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBIX JEHCTBHUA M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHUII;

WCITIOJIB30BaTh MPUEMBI pe(PIICKCUU TSI OIICHKH CUTYyalliH, BEIOOpa BEPHOTO
pEIICHNUS;

yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHI)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

NPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI WM apTyMEHTHl JPYTHX TP aHAIW3e pPe3yIbTaToB
NEeATEeITLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpotiecce TOCTHXKEHMS THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
buszuke 19 ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, IpeAnoararonmii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIOCOOHOCTh ITOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIECH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATBI
K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHI:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIbHOCTH JIFOJIEH;



YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYkKa, HHEpIIUaJbHAs CUCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3ndecKux 3aaay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIESCTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOSHUE JKUIKOCTEH W TBEPABIX TEl,
W3MEHEeHHEe O00BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUM), TEIJIOBOE PaBHOBECHE,
WcrapeHrue, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJIM3ALNs, KUIICHUE, BJIAXHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMu COCTOSIHUS Ta3a B M30Mpolieccax, dEKTpU3alus Ted,
B3aUMOJICHCTBHUE 3aPsiJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3Yys (U3NYECKUE BEIIMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUI CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BCIIMYNHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOIr0 JBUKEHUS MOJIEKYJ, CPeIHEKBaJApaTHYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003HaYCHUSI W CIWHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHNHAM;

ONHUCHIBaTh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJU3UPOBaTh (PU3UYECKHUE MPOLECChl U SBJICHUS, UCIOIB3YS (PU3NUYECKUEC
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CWJI, HPUHIUI PABHOMPABUS HHEPLUHUAIBHBIX CHCTEM



OTCu€Ta, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANIEKTPUYECKOro 3apsaa, 3akoH KylloHa, Npu 3TOM pas3inyaTh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000pYAOBaHUS, IPOBOJAUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaOIHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4yeOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYCECKHE IBIICHUS,

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMM M MPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIApHOH HWHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;



MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUI;

WCITOJI30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HH IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEaE;

paboTaTh B Tpynmne C BBIIOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYMIIBI, PAIMOHAIBHO paCHpenessiTh OOS3aHHOCTH U
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOJAEH, LUETOCTHOCTh U EIUHCTBO
(bu3MYECKOI KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU PEUICHUU (PU3NUECKHUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJIEKTPUUECKasl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHus, audpakuus W TOOJSpU3alus CBETa, JHUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaIlOaKTUBHOCTD;
OMUCHIBATh W3YUYEHHBIC CBOWCTBA BEIIECTBA (AJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsSd (U3UYECKUE BEITHYMHBIL:
DIEKTPUYECKUI 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
MHIYKIWAST MarHUTHOrO MOJis, cWia Ammnepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 M MArHUTHOrO IMOJIEW, MEPUOJ W YacToTa
KojeOaHnii B KoyseOaTeIbHOM KOHTYpe, 3apsii W CWia TOKa B TPOIECcce



FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKas CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PUIUYECKHIM
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
(b OopMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMH,

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHaJIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0OBATEILHOTO U MapajjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmyIHMpoBaTh MpoOIEeMy/3a1ady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUN: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIy4YeHHOW 3aBUCHUMOCTH (DPU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOI01aTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU



JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1IAOOPaTOPHOIO
000py10BaHUS;

pemarb pacy€THblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUYECKHE BEIUYUHBI U (OPMYJIBL,
HEOOXOUMBbIE JUIsl €€ pEIlIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(buznueckue SBICHUS,

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIMM M MHPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOrO UCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B OBCETHEBHOM KU3HM IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIs COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
TOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaTh B TIpyHme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMOn IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/m P Konrpoubnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kusemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6nmoreka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

4.1 UICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne ni/mn P Kourposbnbie IIpakTHyeckue (1ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHoe nojue. DIeKTpoMarHuTHas bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUaIBbHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorera [JOK

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




bu6mmoreka [IOK

4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ng:;;f;igﬁﬁ £41097c
Hroro no pazneny 7
Pazngen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng:;;f;;?ﬁ;; £41c07¢
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) ®usuka-10, dusuka -11, 6a30BbIi U yriIyOaeHHBIH ypoBHH , I'.S1.MsKkuiies,
b.b.byxoBues, H.H. Corckuii, Mocksa «IIpocsemenue» 2021.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1) KM, ®OUITN
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