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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma 1o ¢usuke Ha ypoBEHb CpEIHEro O0IIero 00pa3oBaHus Il 00yJarOIUXCs
10-11-x xmaccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBaAHUSIMMU:

e @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 o6Opa3oBanuu B Poccuiickoi
Denepaununy;

e mpukaza MwuHoOpHayku oT 17.05.2012 Ne 413 «O06 yrBepxkIeHun QeaepaaTbHOTrO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CpeAaHero oodmiero oOpazoBaHus» (C
W3MEHEHUSIMHU, BHECEHHBIMHU NTpUKa3oM MunnpocsemeHus ot 12.08.2022 Ne 732);

e mpukaza MunnpocBemenus oT 18.05.2023 Ne 371 «OO6 yrBepkaeHUN QeaepaTbHOR
00pa3oBaTeNbHOI MPOrpaMMbl CPEHEro 00IIero 00pa3oBaHUsN»;

o mpuka3za Munnpocsemieaus ot 22.03.2021 Ne 115 «O6 yrBepxnaenuu [lopsaka opraHuzanyu 1
OCYIIECTBIICHUSI 00pa30oBaTeNbHON NEATEIbHOCTH II0 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM
nporpaMMamM — 00pa30BaTeNbHBIM IPOTrpaMMaM HA4aJbHOTO OOIIEro, OCHOBHOTO OOIIETO H
CpemHero oomiero oopa3oBaHUs»;

e KOHIICTIIIMU MTPETIOAABAHMS YIeOHOTO npeamera «Du3ukay;

e CII12.4.3648-20 «CanuTtapHO-3MHUIeMUOJIOTHYECKIE TPEOOBAHUS K OpPraHU3AIMsIM BOCITUTAHUS
1 00y4YeHUs, OTABIXA U O3I0POBIICHUS ACTCH U MOJIOJEKHU Y, YTBEPKICHHBIX TTOCTAHOBICHUEM
[JIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI M TpeOOBaHHS K 0OeCHeueHUI0
OcezonmacHoCTH W (WaM) OE3BpeAHOCTH I YeloBeKa (PaKTOpPOB Cpelbl OOUTAHHS»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOT'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;
yuebHoro miuana cpennero oomero oopazoanus MAOY COIL Ne4 ropon Acuno Tomckoit
obOnacru;

e (enepanbHOi paboueit mporpammsl o yueOHoMY npeameTy «Dusukay» 6a30BOro ypoBHsL.

[Iporpamma mo ¢usmke Ha ypoBHE CpeaHero odmero odpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBbL,
npencrasieHHbx B @PI'OC COO, a takke ¢ yuérom denepanbHoii pabouel mporpaMmbl BOCIUTAHUS U
Konnenmuu mnpenojaBanus ydeOHoro mpeamera «Pusuka» B 00pa30BaTENbHBIX OpraHU3AIUAX
Poccuiickoit @eaeparuu, pealn3yonmx OCHOBHbIE 00pa30BaTeIbHbIe TPOTPAMMBI.

[IporpamMma mo ¢u3uke omnpeaenseT o0s3aTeTbHOE MPEAMETHOE COJEp)KAHUE, YCTaHABJIUBAET
PEKOMEHIYEMYIO TOCIE0BAaTeIbHOCTh M3YYEHHs] TeM U pa3/ieJioB y4eOHOro mpeamera ¢ y4€ToM
MEXITPEAMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JIOTHKH Y4eOHOT0 IIpoliecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuatomuxcs. [IporpamMMa no ¢usmke naér npeacTaBieHue O LENsX, COAepKaHUM, 00IIel cTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOydaromMxcs cpelncTtBaMu ydeOHoro mpenmera «®dusmka» Ha
yriay0inE€HHOM YpOBHE.

WN3yyenne kypca ¢Gu3MKM ~ yrUIyOJEHHOTO  YpPOBHSI  TO3BOJISIET  PEaJU30BaTh  3a/Ja4ydl
npodeccuoHabHOM OpHEHTAllMK, HANpaBJIIEHO Ha CO3JAaHME YCIOBUN [UIsl TPOSBICHUS CBOMX
MHTEJUICKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH KaKIIbIM OOYYarOIIMMCS, KOTOPhIE HEOOXOMUMBI IS

MPOJOJKEHHsT 00pa3oBaHMsl B OpraHU3alUAX Mpo(ecCHOHATBLHOTO 00pa3oBaHUS IO PA3IUYHBIM
(U3UKOTEXHHYECKUM U MH)KCHEPHBIM CIEIIHATbHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs MIaHUPyEeMbIe Pe3ylIbTaThl OCBOCHUS Kypca (GU3MKH Ha
YPOBHE CpeIHEro 00IIero 00pa3oBaHusl: INYHOCTHBIC, METAlIpeIMETHBIE, IPeAMETHBIE (Ha YTITyOIEHHOM
ypoBHe). HayuyHOMETOmO0JIOTMYEeCKOW OCHOBOW Ui pa3pabOoTKu TpeOOBaHWUN K JIMYHOCTHBIM,
METamnpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM O0y4arolUuXcsi, OCBOUBIIUX MPOTpPaMMy MO (PU3MKE Ha
YpOBHE CpelHero 00Iero 00pa3oBaHus Ha YIIyOJIEHHOM YPOBHE, SIBJISIETCS CHCTEMHO-IEATETbHOCTHBIN
MOJIXO/I.



[IporpamMma no ¢usuke MMeeT NMPUMEPHBIN XapaKTep U MOXKET ObITh MCIOJIb30BaHA YUUTEISIMHU
(bU3HKH 17151 COCTaBJICHUS CBOMX PabovMX Iporpamm.

[IporpamMma no (u3MKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATHBY Yy4YUTENeH M IMPEAOCTaBIISIET
BO3MOXXHOCTH JUISl peaii3allMi Pa3jHYHbIX METOAMYECKHUX MOJXOAOB K MpPErnojaBaHUIO0 (U3UKU Ha
yray0aEHHOM YpOBHE MPHU YCIOBUU COXPAHEHUsI 00s13aTeNIbHOM YacTH CoepKaHUsI Kypca.

OO0mas xapakrepucTuka yued0Horo npeamera «@usuka»
Odu3uka Kak Hayka o HamOosee OOIIMX 3aKOHAX MPUPOIBI, BHICTyMas B KayecTBe Y4eOHOTO

IIpe/IMeTa B IIKOJIEe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHH 00 okpyxatoiiem mupe. LIIkonpHbIi
Kypc (U3MKH — CHUCTEMOOOpa3yIOUIMil ISl €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEAMETOB, IMOCKOJIbKY
¢du3nueckue 3aKOHBI JIe)KAT B OCHOBE IIPOLIECCOB W SIBICHUN, M3y4aeMbIX XHUMHEH, Ouosoruew,
¢busnueckoii reorpadueii u acrponomueil. Mcnonb3zoBaHue 1 akTHBHOE IPUMEHEHUE (GU3UUECKUX 3HAHUN
ONpEACNUIO XapakTep U OypHOEe pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUKH,
TPaAHCIOPTa, OCBOEHUSI KOCMOCA, MOJyUYeHHUsI HOBBIX MaTEpUajOB C 33JaHHBIMHU CBOMCTBaMu. M3yueHue
(¢U3MKH BHOCUT OCHOBHOH BKJIag B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOW KAPTHHBI MHpPa
oOyyarorerocsi, B OpMHpPOBaHNE YMEHHUI IPUMEHATh HAYYHBIA METO/I TIO3HAHUS MTPH BHITIOJIHEHUH UMH
Y4eOHBIX UCCIICIOBAHHIA.

B ocHOBY Kypca (hu3uku Ha ypoBHE CpeAHEro o0mero 00pa3oBaHus MOJIOKEH PsJI UICH, KOTOPbIE
MO>KHO paccMaTpUBaTh KaK MPUHIHUIIBI €r0 HOCTPOEHUS.

Hoesa uenocmunocmu. B COOTBETCTBUHM C HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuald U3 BCeX pas3feloB (U3HKH, BKIIOYACT KaK BOIPOCHI KJIACCUYECKOM, Tak U
COBpEMEHHOM (pU3UKH.

Hoen z2enepanuzayuu. B coOTBETCTBUU C Hell MaTepuan Kypca (U3HKU OOBEAMHEH BOKPYT
¢busnueckux teopuid. Bemymmum B kypce siBisieTcss (GOpMUpPOBAaHUE MPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peannsanus IpeAnoNaracT HCIOIb30BAHUE TI'yMaHUTapHOIO
MoTeHnuana GU3n4eckoi HayKu, OCMBICTICHUE CBSI3U Pa3BUTHUS (DU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKe
C MMPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonou mnanpaenennocmu. Kypc Qusuku yriayOon€HHOTO YpOBHS TIperionaraer
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN M3yYEHHBIX TEOPUU U
3akoHOB. [Ipu 3TOM paccmaTprBarOTCs HA YpOBHE OOLIUX MPEACTABIEHUN U COBPEMEHHbIE TEXHUUECKHE
YCTPOMCTBA, U TEXHOJIOTHHU.

Hoesn rxonozuzayuu peannusyercs OCpeCTBOM BBEACHUS SJIEMEHTOB COAEPKaHUs, MOCBSIIEHHBIX
9KOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHKHU U TEXHOJIOTHA, a
Takxke 00CyXAeHUs IPoOIeM pallMOHAIBHOIO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacHOCTH.

OcBoeHHe coJep)KaHusi MPOrpamMMbl MO (PHU3UKE JODKHO OBITh TOCTPOSCHO Ha MPUHIUIAX
CHCTEMHO-/IeATEIbHOCTHOrO mojaxoAa. Jns ¢u3uKu peanusanusi 3TUX MPUHLUUIOB Oasupyercs Ha
HCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSIHHO JEHCTBYIOIIETO (pakTopa yueOHOro
nporecca. [l yrinyOiaéHHOTo ypoBHS — 3TO CUCTEMAa CaMOCTOATEIBHOTO YYEHMUECKOTO SKCIIEPUMEHTA,
BKITIOUAIONIETO (DPOHTATBbHBIC YUSHUYECKUE OTBITHI MPU M3YYEHHH HOBOTO MaTepuana, JilabopaTopHbIe
paboTel ¥ paboTel mpakTHKyma. IIpu 3TOM BO3MOXKHBI JBa croco0a peaau3anuu (QU3NYECKOro
npakTukyma. B mepBoM ciyyae mpaktukyMm npoBoautcs jubo B koHue 10 u 11 xmaccos, nmubo mocie
MIEPBOrO U BTOPOTO MOJYroJui B KaKJOM M3 3THUX KiaccoB. Bropoil cmoco® — 3To mHTerpamus padot
MIpaKTUKyMa B CHUCTEMY JabOpaTOpHBIX pabOT, KOTOpbIE MPOBOIATCS B MpPOLIECCE U3YUEHHUs pasjena



(temsr). [Tpu sToM mox paboTamMu MpakTUKyMa MOHUMAETCS CaMOCTOSATEIbHOE UCCIIEOBAHUE, KOTOPOE
MIPOBOAMTCS 110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIAroBOi HHCTPYKIIHH.

B nporpamme mno ¢usuke cucTeMa YYEHMUYECKOrO SKCIIEPUMEHTa, JabOpaTOpHbIX pabdoT U
MpaKTUKyMa TMpeACTaBlieHa €IWHBIM IepevyHeM. BbIOOp TeMaTuku [UIsi 3TUX BHUJIOB YYEHHYECKHX
MPAKTUYECKUX pPabOT OCYIIECTBIAETCS YyYacTHUKaMU 0Opa3oBaTeNIbHOTO Mpollecca HCXOAs U3
0COOEHHOCTEH MOYpPOUHOT0 MIAHWPOBAHUA U OCHallleHUs! kabuHeTa pusuku. [Ipu sTom obecrieunBaeTcs
OBJIaJIecHHE OOYYarOIIUMUCA YMEHUSMH MPOBOJUTH NMPSMbIE U KOCBEHHBbIE M3MEPEHHUsI, UCCIIEeIOBAaHUS
3aBUCUMOCTEH (PU3MYECKUX BEIMYMH U MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHuE yIenseTcsl pPEeLICHUI0 pacu€THBIX M KaueCTBEHHBIX 3azad. llpu srtom mis
pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33Ja4M C SIBHO 33JaHHOW W HESBHO 3aJIaHHOW (PU3NYCCKOM
MOJIENIBIO, TO3BOJISIONINE IPUMEHATh U3YUYEHHBIE 3aKOHBl U 3aKOHOMEPHOCTH KakK M3 OJHOTO paszjelia
Kypca, TaK M MHTErpUpys NPUMEHEHUE 3HAHUN M3 pa3HbIX pas3fenoB. JlJig KauyecTBEHHBIX 3ajay
MPUOPUTETOM SIBIISIOTCS 33aJaHUS Ha OOBsICHEHWE/TpeCcKa3aHue MPOTEeKaHUs (PU3MUECKUX SIBICHUH U
MIPOLIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BpiOopa GU3NUECKO MOJIENN ISl CUTYAIlud IPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu O®I'OC COO k MarepHalbHOTEXHUYECKOMY OOECHEUYECHHUIO
y4eOHOro mporuecca Kypc (U3MKH yriayOJ€HHOTO YPOBHS Ha YPOBHE CpelHEro olmiero oopazoBaHUs
JIOJKEH U3y4aThCsl B YCIOBUSX MTPEIMETHOT0 KabuHeTa. B kabuneTe Gu3nku JOHKHO OBITH HEOOX0IUMOE
nabopatopHoe 00OpyIOBaHHE IS BBIMOJIHEHHs] yKa3aHHBIX B MporpamMMme Mo (U3HMKE YYEHUYECKUX
OIIBITOB, TA0OPATOPHBIX PA0OT M PabOT MPAKTUKYMa, a TAKIKE IEMOHCTPAITMOHHOE 000PYyIOBaHHE.

JleMOoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MHHUMAJIBHOM
JOCTaTOYHOCTH M OOECTIeYMBAET TOCTAHOBKY IMEPEUYHCICHHBIX B MpOrpaMMe MO (U3UKE KITFOUEBBIX
JNEMOHCTpALlMA  JUIsl  UCCIIEJJIOBAHMSI M3YyYaeMbIX SBJIIEHMH W  IPOLIECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGoparopHoe 0OOpyIOBaHUE AJIi YYEHHUYECKUX MPAKTUYECKUX padoT (opmupyercs B BUIAEC
TEMaTUYECKUX KOMILJIEKTOB M 00ecledrBaeTcs B pacuéTe OJHOTO KOMIUIEKTAa Ha JBYX OOYyYarolIUXCs.
TemaTnueckue KOMIUIEKTHI JaOOpaTOPHOro 000pyI0BaHUS TOIHKHBI ObITh IOCTPOEHBI HA KOMILIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUJIe HU(PPOBBIX 1aOOPaTOPHIA.

Henaun n3yyenus yueOHoro npeamera «Ousuka
OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

v GOpMHpOBaHHE HMHTEPECA M CTPEMIICHHS OOYYAIOIIMXCSA K HAYYHOMY H3YYEHHUIO TPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

v/ pasBHTHE MPEICTaBICHUI O HAYYHOM METOJI€ MMO3HAHKS U (HOPMHUPOBAHKE HCCIICIOBATEIHCKOTO
OTHOLICHHUS K OKPY)KAIOLIUM SBICHHUSIM; (OPMHUPOBAHHE HAyYHOI'O MHPOBO33PEHUS Kak
pe3yiabTaTa U3y4yeHHUs OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTaIbHbBIX 3aKOHOB (DU3HKH;

v’ (popMHpOBaHHE YMEHHI OOBSICHATD SIBJICHHS C MCIIOIb30BAHMEM (DU3UUECKUX 3HAHUM M HAYIHBIX
JI0Ka3aTeNbCcTB; (OPMHUPOBAHUE TMPEICTaBICHUH O ponu (GU3MKUA UL Pa3BUTHUA JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHi;

v/ pasBuUTHE TPEICTABICHUN O BO3MOXKHBIX cepax Oyaymen mpoheccHoHaIbHOM IeATeNbHOCTH,
CBSI3aHHBIX C (PM3UKOMN, TOATOTOBKA K AaJIbHEHIIIEMY O0yYEHHUIO B ’TOM HalpaBlIeHUH.

JlocTuKeHHe 3TUX Liejed 00ecrednBaeTcs pelieHueM CIEAYIOMMX 3ajad B MpoLecce U3ydeHUs
Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus:



v\ npuoOpeTeHne CUCTEMBI 3HAHUM 00 00MMX (PU3MYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHWKYy, MOJICKYJSIPDHYIO (H3UKY, O3JCKTPOJWHAMHKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPUBUKH;

v (OpMHpPOBAaHHME YMEHHWI IPUMEHATh TEOPETUUECKUE 3HAHMA JUIi OOBACHEHUS (HU3HUYECKUX
SIBIICHHUI B IPUPOJIC U JIJIsl IPUHSTHUS TPAKTUYECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,

v/ 0CBOEHHE CIIOCOOOB PELIEHHs PA3IMYHBIX 33/1au ¢ ABHO 33JaHHON (DU3MUECKOM MOJIENbIO, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/IaHUE (PU3UYECKON MOJENH, aJeKBaTHON YCIIOBUSIM
3aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

v\ nouuMaHue (PHU3MYECKMX OCHOB U IIPMHIMIOB JEHCTBUS TEXHMYECKHX YCTPOMCTB M
TEXHOJOTHYECKHX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

v/ OBIaJeHHE METOJAMU CAMOCTOSTEILHOIO IIAHMPOBAHHMSA M INPOBENEHUS (PU3HYECKHX
OKCIIEPUMEHTOB, aHAlM3a W UWHTEpIpeTanud WHPOPMAIUU, OINPEICICHHs] OCTOBEPHOCTH
MOJTyYEHHOTO Pe3ybTaTa;

v\ co3JaHue YCIOBMM JUIS Pa3sBUTHSA YMEHHWM IPOEKTHO-MCCIIEI0BATENbCKON, TBOPYECKOM
NeSTEeIbHOCTH, pPa3BUTHE MHTEpeca K cdhepaM mpodecCHOHANBLHOW JCSTEIbHOCTH, CBSI3aHHOM C
(hbU3UKOH.

Mecrto y4yeOHOro npeamera « Pu3suka» B y4eOHOM IJIaHe

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyGnéHHBIA ypOBEHb H3y4eHHUs y4eOHOro
npenvera «®dusznka» Ha ypOBHE CpeIHEro ooOuero ooOpa3oBaHUs BbIOMpaeTcs O00yYaroIUMHUCH,
TUTAHUPYIOIIMMHU TIPOIOJDKEHUE 00pa30BaHus IO CIIENUATBHOCTSAM TEXHHUECKOTO TPOQHIIS.

Ha w3yuenue ¢usuku (yriryOn€HHBIM ypOBEHB) Ha YpPOBHE CpEIHEro OOImEero oOpa3oBaHUS
orBoautcs 340 ygacos: B 10 kitacce — 170 vacoB (5 yacoB B Henento), B 11 kmacce — 170 yacos (5 yacoB B
HEJIEIIO).

[Ipennaraempiii B mporpamMme mno (uU3MKE IepeueHb J1abOpaTOPHBIX M MPaKTHYECKUX padoT
SIBJIIETCS. PEKOMEHI0BaHHBIM, YUUTENb JieJaeT BbIOOp MpOBEACHUS J1abOpaTOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMABbI
JUYHOCTHBIE PE3YJ/IbTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOEHHUS Yy4yeOHoro mnpeaMera «PHU3UKa» JIOJKHBI OTpaXkaTbh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCsS PYKOBOACTBOBATbCA CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOH ILIEHHOCTHBIX OpPHEHTAllMii, MO3UTHUBHBIX BHYTPEHHHX YOEXICHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSAM pPOCCHHCKOTO OOIIecTBA, pacIIMpeHHe XHU3HEHHOTO
OIbITA M OMbITA JAEATEIBHOCTU B IPOLIECCE PEAIM3allMd OCHOBHBIX HAlpaBICHWM BOCIHUTATEIBbHON
JESATEIBHOCTH, B TOM YHUCJIE B YaCTH:
rpakIaHCKOr0 BOCTIMTAHHUSA:

* ¢(hOPMHUPOBAHHOCTh TPAXJAAHCKON MO3UIUU OOYYaIOLIErocss Kak aKTUBHOTO U OTBETCTBEHHOIO

YJIeHa POCCUIICKOT0 00111eCTBa;

* IPUHSATHE TPAJUIIMOHHBIX 0011[€YeIOBEYeCKUX I'YMaHUCTUYECKUX U IEMOKPATHUYECKUX LIEHHOCTEH;
* TOTOBHOCTb BECTH COBMECTHYIO JICITEILHOCTh B MHTEPEcax rpa)/1aHCKOro O0IEeCTBa, y4acTBOBATh
B CaMOYIIpaBJIeHHUH B 00pa30BaTeIbHONW OpraHU3aIlH;



* YMEHHE B3aUMOJICHCTBOBATh C COIMAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSIMH U
Ha3HAYCHHEM;

* TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM IEATEIbHOCTH.

NATPHOTUYECKOT0 BOCTIMTAHMS:

* ¢(hOPMUPOBAHHOCTh ~ POCCUHCKON TpakJaHCKON HMICHTHUYHOCTH, HATPUOTU3MA;

* [ICHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSM POCCUMCKUX YYEHBIX B
obnactu (PU3MKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

* ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

* CIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M IPUHUMATh OCO3HAHHBIE PEUICHMsS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUEHOTO;

* OCO3HAHME JIUYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYIYyIIETO.

3CTETUYECKOT0 BOCTIMTAHMSA:

* 3CTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs AICTETHUKY HAYyYHOTO TBOPUYECTBA, IPHUCYIIETO

¢bu3nveckoit Hayke.
TPYAOBOr0 BOCIUTAHUSA: HHTEPEC K PA3IMIHBIM chepam MpoPecCHOHATBHON ACSITEIIEHOCTH, B TOM
YlCJIe CBSA3aHHBIM ¢ (PU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp OyaylIe
npodeccuu U peanu3oBbIBaTH COOCTBEHHBIC KU3HEHHbBIE TUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caMOOOpa3oBaHHIO B 001acTH (U3MKK Ha
MPOTSHKEHUH BCEH KUBHHU.
IKOJIOTMYECKOI0 BOCTIMTAHUS:

* c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpPhl, OCO3HAHHWE TJOOAJIBHOTO  XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

* IUNITAHUPOBAHUE W OCYILIECTBJIECHUE IEHCTBUU B OKpYXKAlOIIEW Cpelle Ha OCHOBE 3HAHUA LEJeH
YCTOMYMBOTO pPa3BUTHSl UEJIOBEYECTBA;  ACIIMPEHUE OIbITA JEATEIBHOCTH 3KOJOTHYECKOU
HaIMpPaBIEHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHUH MO (U3HKeE.

LHEHHOCTH HAYYHOTI'0 MO3HAHMS:

* ¢(hOPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUSA
(busznuecKoil HayKu;

* OCO3HAHHUE IIEHHOCTH HAy4YHOW JESTEIHbHOCTH, TOTOBHOCTH B TIPOILIECCE H3YyUCHUS] (PUBHKHU
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO NIEITEIbHOCTh WHINBUIyaIbHO U B TPYIITIE.

METAIIPE/IMETHBIE PE3Y/IbTATHI

Ilo3naBaTebHBIE YHHBepPcabHbIEe YueOHbIe AeiicTBUs ba3oBble jioruyeckue
JelcTBHUA:
* CAMOCTOSITENILHO (POPMYITHPOBATH U AKTYaTH3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
* ONIPENEIATD LU ACSITENbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,
* BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;
* pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEMBI ¢ YYETOM aHaIW3a WMEIOIIMXCS MaTepHAIbHBIX M
HEMaTepHUaIbHBIX PECYPCOB;
* BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTb, OICHHUBATh COOTBCTCTBUC pGSYJ'IBTaTOB OeisM, OLICHUBATh
pI/ICKI/I HOCH@)ICTBI/Iﬁ JACATCIIBHOCTH,
* KOOPJAUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX pEaJbHOrO, BHUPTYaJbHOTO H
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;



* pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIeM.
Ba3oBble uccienoBarejabcKue qeicCTBUA .

* BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKU;

BJIa/IETh HAaBbIKAMU Y4eOHO-HCCIIE0BATEIbCKOM U MPOEKTHOM JNEesATENIbHOCTU B 001acTu (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEeIIeHUs 3a/1a4y
(U3HUYECKOTO COIepKAHUS, MPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS;

BJIQJICTh BHUJAMHU JICATCIILHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUSA, €ro MHTEpIpeTaluu,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIE TP CO3IaHUN
y4eOHBIX TPOCKTOB B 00JIACTH (DU3UKH;

* BBISIBJIITh NIPUYMHHO-CIICJACTBEHHBIE CBSI3U M aKTyaJU3UpPOBATh 3aJady, BBIJIBUIAaTh THIOTE3Yy €&
pelieHus, HaXOUTh apryMEHTHI Il TOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a]1aBaTh IapaMeTphbl U
KPUTEPUU PELLICHUS;

* QHAIM3UPOBAThH TOJYYCHHBIC B XOJE PEIICHUs 3aJauyd pe3yJbTaTbl, KPUTUUECKU OLIEHHWBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

* CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTeNbHOI A€ATEIHLHOCTH, B TOM YUCIE
MIpH U3YyYCHUH (PU3UKU;

* JaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

* YMETh MIEPCHOCUTH 3HAHUS 110 (DU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HEACITCILHOCTH;

* yMETb MHTETPUPOBATH 3HAHUS M3 PA3HBIX NPEIMETHBIX 00nacTeil; [] BBIABUTATH HOBBIC HJIEH,
npeaaraTb OpUrMHaIbHBIC TIOJXObI U pelieHus; [ cTaBUTh IPOOIEMBI U 33]a4H, JOMYCKAIOIIHE
IbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

* BJIQJICTh HABBIKAMU TOJTy4YeHHS HHPOpMayu (PU3NIECKOTO CONEePIKaHUS U3 UCTOUYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEJIbHO OCYIIECTBIISITh TOWCK, aHAJW3, CUCTEMATHU3AlMI0 U WHTEPHPETALHNIO
nH(OpMAaILIUY PA3NUYHBIX BUIOB U (OPM MPECTABICHUS;

* OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

* UCMIOJIb30BaTh CpPEJACTBA HH(POPMAIMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIMOHHBIX 33/7a4 C COOJIOACHHEM TpeOOBaHHIA
OPrOHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHUEHBI, pecypcocOepeskeHus, MPaBOBBIX U ITUYECKUX
HOPM, HOPM HHPOPMAITMOHHOM 0€30MacHOCTH;

* CO3/1aBaTh TEKCThI (DU3UYECKOTO COJIEpkKAHUS B PA3IUYHBIX (opMarax ¢ y4ETOM Ha3HAUCHHS
nHpOpMalMid U 1ENIeBOM ayAUTOPUHU, BHIOWpas ONTUMAIBHYIO (OpMy TIpencTaBlICHUS U

BU3YaJIN3aIlIH.
KomMyHuKaTHBHBbIE yHHBepcaIbHbIe y4eOHbIe qelicTBUA:
OCYIIECTBIISITH OOIICHUE Ha ypoKax buznkn u BO BHE-YPOYHOM
NesTeIbHOCTH;
* pacro3HaBaTh NPEANOCHUIKI KOH(JINKTHBIX CUTYaIHi u cMsr4ath
KOH(QJIUKTBI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

* IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M UHIAMBHIyalbHON paboThI;

* BBIOUpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHH ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUIEKTHUBA;

* IPUHUMATH L[EJM COBMECTHOM JIESITEIIBHOCTH, OPraHU30BBIBATh M KOOPJAMHUPOBATH ACUCTBUSA MO €€
JOCTH>KEHHIO: COCTaBIIATh IIJIAH JIEWCTBUM, PacHpeleisaTh POiM ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;



* OIICHMBATh KAa4eCTBO CBOET0 BKJIaJa M KaXJOr0 Y4YacTHHKA KOMaHIbl B OOLIUI pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

* IpeUIaraTb HOBBIE MPOEKTHI, OLEHHMBaTh HAEH C I[O3ULIHMH HOBHU3HBI, OPHUIMHAIBHOCTH,
MPAaKTUYECKOW 3HAUMMOCTH;

* OCYILLIECTBIIATh MO3UTUBHOE CTPATETMUECKOE IMOBEJCHHE B PA3JIMYHBIX CUTYyaUUsX, HPOSIBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIe yueOHbIe HeiicTBUsE CaMoOpraHu3anus:

* CAMOCTOSITENIFHO ~ OCYILECTBIISATh MMO3HABATENbHYIO JIEATENBHOCTh B 00JaCTH (U3UKUA |
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,

* CaMOCTOSITEJIbHO COCTABIISIT IJIaH PEIICHUS PACUETHBIX U KAU€CTBEHHBIX 3a/1a4, I1JIaH BHIMOTHEHUS
MPAKTUYECKOH pPabOTBI € Y4YETOM HMMEIOIIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEOYTEHUI;

* 1aBaTh OLIEHKY HOBBIM CUTYAalLIUsIM;

* paclupsITh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEeHUMH;

* JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

* OIICHUBATh MPUOOPETEHHBIN OMBIT;

* crI0cOOCTBOBAaTh (HOPMUPOBAHHUIO M TMPOSBICHUIO JPYAULUUA B 001acTh (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

* BJIaJICTh HAaBbIKAMH I103HABATEIbHON pe(IEKCUU KaK OCO3HAHUS COBEPILAEMBIX JEUCTBUU U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;

* UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

* YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHUS IO UX CHUKEHUIO;

* IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIIBHOCTH;

* IPUHUMATH ce0sl, MOHNMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

* IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

* IpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nponecce AoCTHMKEHMSI JTMUHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTpaMMbl MO (DU3MKE ISl YPOBHS
cpenHero oOmiero oOpa3oBaHMs Y OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIA WHTEIICKT,
Ipearnoaralouii copMUpOBaAaHHOCTE:

* CAMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAILHOE COCTOSIHUE, BUIETD
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOW dYMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0¢€;

* CaMOpEryJIMpPOBaHUs, BKJIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJIEHUE, CIIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHATHHBIM W3MEHEHUSM U TPOSBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

* BHYTpEHHEN MOTHBALIUU, BKIIOYAIOUIEH CTPEMJIEHUE K JTOCTUKEHUIO LIETU U YCIEeXy, ONTUMU3M,
WHUILIMATUBHOCTh, YMEHUE JAEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

* HMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh IMOIMOHAIEHOE COCTOSTHUE JPYTUX, YUUTHIBATh
€ro MpH OCYILIECTBIEHUH OOILIECHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

* COIMAIbHBIX HABBIKOB, BKJIFOYAIOIINX CTIOCOOHOCTh BHICTPANBATh OTHOIIEHUS C IPYTUMU JIFOIBMH,
3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pazpeniaTh KOHMOIUKTHI.



IIPE/IMETHBIE PE3YJ/IBTATBI

K konnmy oOyuenus B 10 Knacce mpeqMeTHbIE pe3yibTaThl HAa YIIIyOJIEHHOM YPOBHE JOJDKHBI
OTpaXkaTh c(hOPMHUPOBAHHOCTH Y 00YUYAIOIIMXCSl YMEHUI:

* IOHUMaTh POJIb (PU3UKH B KOHOMHYECKOH, TEXHOJIOTHYECKOH, IKOJOTMYECKOM, COIMaIbHON U
ITUYECKOH c(epax IesTEeNbHOCTH YEJIOBEKa, POJIb U MeCTO (PU3MKKM B COBPEMEHHOH HaydHOMH
KapTUHE MHUpa, 3HAYCHHE OIMUCATENBHOH, CHUCTEMAaTU3UpYOUIeld, OOBSACHUTEIBHOH U
INPOTHOCTHYECKOH (yHKUIMH (U3NYEeCKOW TEOpUH — MEXaHWKH, MOJICKYJISpHOW GH3UKH U
TEPMOJIMHAMHKH, POJb (PU3NYECKON TEopHH B (HOPMUPOBAHHMM TPEACTABICHUN O (U3UUECKOI
KapTHHE MHPA;

pa3nuyath YCJIOBUS TNPUMEHHMOCTH MOJENed (U3UUECKUX Tl M MPOLECCOB (SBICHUN):
MHEpIMANbHAs cUcTeMa OTcuéra, aOCONIOTHO TBEPJOE TENlOo, MarepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBHKEHHE, CBOOOTHOE MajieHue, abCOIIOTHO yrpyras qedopMaiiusi, abCOTOTHO
yrpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJCIU Ta3a, KUIKOCTH M TBEPIOTO
(KpHCTaJUIMYECKOT0) TN, UACATBHBIN ra3, TOYEUHbIN 3aps/l, OJHOPOIHOE AIEKTPUUECKOE I10JIE;
pasnuyath ycjaoBUs (TPAHUIBI, OOJIACTH) NPUMEHHMMOCTH (U3NYECKUX 3aKOHOB, IMOHUMATh
BceoOImuMid xapakTep (yHIAaMEHTAIBHBIX 3aKOHOB W OTPAHWYCHHOCTH WCIIOJIB30BAHUSI YaCTHBIX
3aKOHOB;

aHAM3UPOBaTh U OOBSICHATH MEXAHHUYECKUE TIPOLECCHl M SIBICHHS, HWCIOJIb3ys OCHOBHbBIC
MOJIOKCHHUSI W 3aKOHBI MEXaHWKH (OTHOCHUTEIBHOCTh MEXaHMYECKOTO JIBUXKCHHUS, (POPMYIIBI
KMHEMATHKH PAaBHOYCKOPEHHOTO JIBUXKCHHUs, MpeoOpa3oBaHust [ammies I CKOPOCTH W
MNepeMCIICHUA, 3aKOHBI HI)IOTOHa, IMPpUHOUII OTHOCHUTCIIBHOCTU FaJ'II/IJ'Iefl, 3aKOH BCEMHPHOI'O

TATOTCHUSA, 3aKOHBI COXpPAHCHUA HMITYJIbCA U MEXaHUYEeCKOU OHCPIrun, CBA3b pa6OTI)I CHJIBI C
W3MEHEHUEM MEXAaHUYECKOW SHEpPruu, YCJIOBUS paBHOBECHs TBEPAOIrO Tejia), MPU OSTOM
HCIIOJIB30BATh MATEMAaTUYCCKOC BBIPAXKCHUC 3aKOHOB, YKa3bIBaThb YCJIOBUA [MPUMCHUMOCTHU
(u3nyecKrx 3aKOHOB: ipeoOpa3zoBanuil ['anumes, BToporo u Tperbero 3akoHoB HpioTOHA, 3aKOHOB
COXpPaHCHUS NMITYJIbCa U MeXaHUIEeCKOH OHEPIYH, 3aKOHAa BCCMUPHOTO TATOTCHUSA

AHAJIM3UPOBATDH U OOBACHATH TCIJIOBBIE MMPOLCCChI U ABJICHUSA, UCIIOJIB3Ys OCHOBHBIC ITOJIOKCHUA
MKT u 3akoHBI MOJ'I@Ky.]'ISIpHOfI (1)I/I3I/IKI/I U TCPMOANUHAMUKHA (CBH3B JaBJICHUA WACAJIBHOT'O ra3a Co
cpez[HefI KHHETHYECKOMN SHEpT HEeH TEIJIOBOTO JBMIKEHMS U KOHHCHTpaHHCﬁ €Tr0 MOJICKYJI, CBA3b
TEMIICPATypPhbl BEUICCTBA CO CpCI[HCfI KHHETHIECKOU 3HepFHeI71 TCIIJIOBOT'O ABMIKCHHUA €TI0 4YaCTHII,
CBA3b HABJICHHUA MJICAJIBHOI'O Ira3a C KOHI.[CHTp&I.IHGfI MOJICKYI U €ro TeMnepaTypoﬁ, YpaBHCHUC
MCHHCHCGB&—KH&HCﬁpOHa, HepBLIﬁ 3daKOH TCPMOAWHAMUKH, 3aKOH COXPAaHCHUA
OHEPTHUU B TCIIJIOBBIX npoueccax), IIpU 5TOM HCIIOJIb30BATh MATCMATHYCCKOC BBIPAKCHHUEC 3aKOHOB,
YKa3bIBaATh YCJIOBUA NTPUMCHUMOCTH YPABHCHUA MeHI[eJIeeBa—KJIaHCI\/’IpOHa;

AHAJIIN3UPOBATDH U 00BACHATH SJICKTPUYCCKUC ABJICHUS, UCII0JIb3YsI OCHOBHBIC ITOJIOKCHUSA U 3aKOHBI

AJIEKTPOIMHAMHUKH (3aKOH COXPAaHEHHUSI DJIEKTPUUIECKOTO 3aps/ia, 3akoH KynoHa, MOTeHIInaaIbHOCTh
SJICKTPOCTATUYCCKOI'O IMOJIsA, MPUHIHUIT CYTICPIIO3UTTHUU IJICKTPUICCKUX noneﬁ, IIpU 3TOM YyKa3bIBas
YCJI0BUA IMMPUMEHUMOCTH 3aKOHa Ky.]'IOHa, a TaKKE MPAKTHYCCKU BAXKHBIC COOTHOIICHHA: 3aKOHBI
Oma J1s1 yyacTKa IEny U IS 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3akoH Jxoyns—Jlenua, nmpaBuia
Kupxroda, 3akonst @apajest 15 SIEKTPOIN3a);

OIMKCHIBATh (PM3MUECKUE MPOLIECCHI U SIBICHUS, UCIONB3Ysl BETUYHMHBI: TIEpEeMEIleHne, CKOPOCTh,
YCKOpPEHHE, UMIYJbC TeJla U CHCTEMBbl TE€J, CUJa, MOMEHT CHIIbI, JaBJICHUE, MOTEHIMalbHAas
SHEprusi, KHHEeTUYecKasi YHeprusi, MeXaHW4decKasi SHeprus, paboTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CUJIa TSHKECTH, CUJIa YIIPYTOCTH, CHIJIa TPEHUS, MOLIHOCTh, SHEPTHsl B3aUMOICUCTBUS



Tena ¢ 3emu€id BOIM3U €€ MOBEPXHOCTH, SHEPTUs yNpyroil nedhopmanuu npy>KuHbl, KOJIHUYECTBO
TEIUIOThI, aOCONIOTHAs TemIiieparypa Teia, paboTa B TepMOJUWHAMHUKE, BHYTPEHHSS SHEPIUs
UJeaIbHOTO OJJHOATOMHOIO ra3a, paboTa MeaqbHOTO T'a3a, OTHOCUTENbHASA BIAXXHOCTh BO3yXa,
KIIJ] nneanbHOro TEMJIOBOTO JBUTATENS; SJIEKTPUUECKOE MOJe, HANPSHXKEHHOCTD AJIEKTPUUYECKOTO
MoJIs, HANpsHKEHHOCTh MOJS TOYEYHOrO 3apsia WIM 3apsHKEHHOro Iapa B BaKyymMe U B
JIUBJIEKTPUKE, TOTEHIIMAN JIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHIIUANIOB, AJIEKTPOABHKYIIIAS
CHJIa, CUJIa TOKa, HANPSKEHHE, MOLITHOCTh TOKA, JIEKTpUUecKasi EMKOCTh IJIOCKOTO KOHJEHCATOPa,
COIIPOTHBIIEHUE yJacTKa LIENH C [IOCJIEA0BATEIbHBIM U NIapalIeIbHbIM COEIMHEHUEM PE3UCTOPOB,
SHEPrus JIEKTPUUECKOI0 MO0JIs KOHAEHCATOpa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYECKHX SBJICHUN: MEXaHUYECKOE IBUKEHUE, TEILIIOBOE
JBIDKEHUE 4YacTHI[ BEIIECTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE [BUXKEHUE, Iupy3us,
UCTIapeHHne, KWICHHEe W KOHJICHCALWs, IUIABJICHHWE M KPUCTAJUIM3ALUs, HAIPaBICHHOCTb
TEIJIONEpPeIaun, DJIEKTPU3ALUs TeJ, HKBUIOTCHIHMAIBHOCTh IOBEPXHOCTH 3apsSKEHHOTO
IIPOBOHUKA;

IpoOBOAUTL HCCICAOBAHUEC 3aBHUCUMOCTHU O,Z[HOﬁ (1)H3HHGCKOﬁ BCINYHMHBI OT ,Z[perﬁ C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II71, IIpru 3TOM KOHCTPYHUPOBATH YCTAHOBKY, q)HKCI/IpOBaTb
PE3YyIbTaThI HOHy‘lCHHOﬁ 3aBUCHUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJINMYHUH B BHIAC Fpa(bI/IKOB C y‘IéTOM
a0COJIFOTHBIX HOFpGH.IHOCTCﬁ HSMCpCHHﬁ, ACJIaTh BbIBOJELI 110 pE3YyJibTaTaM HCCICAOBAHUA;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (PM3MUECKUX BEJIUYMH, IIPU 3TOM BBIOMpATh ONTHUMAJIbHBIN
METOJ HW3MEPEHUs, OICHWBATh AOCONIOTHBIE W OTHOCHUTENbHBIC TIOTPEIIHOCTH TMPSIMBIX |
KOCBEHHBIX U3MEPEHHUN;

IMPOBOAWTL OIIBITHI IO IIPOBEPKE HpGILHO)KGHHOfI THUIIOTE3bIL: INIAHUPOBATb 3KCIICPUMCHT, CO6I/IpaTI)
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATL IIOJIYYCHHBLIC PE3YJIbTAThl U ACJIATh BBIBOJ O
cTaTyce MpeyI0KEHHON TUIIOTE3bI;

coOnoaaTh npaBuia 0e30MacHOro TpyJa HpU NMPOBENEHUU HCCIENOBAaHUM B paMKax y4yeOHOro
OKCIIEPUMEHTA, NPAKTHUKyMa U y4eOHOMCCIIEOBAaTEIIbCKOW W TPOEKTHOM JEeATENbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOTo 000pYyIOBAHNUS;

pemaTh pacuy€THbIe 3a/aud C SIBHO 3a/laHHONM M HESIBHO 3aJaHHON (M3MYECKOM MOJeNblo: Ha

OCHOBAaHHMU aHAJIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (hH3MUECKOW MOJENM, OTBeyaroen
TpeOOBAaHUAM 33/1a4H, IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl PUINIECKUX
TEOPUH IPU HCIIOIB30BAHUM MATEMATUYECKUX METOJOB PELICHUs 3a4a4, IPOBOIUTE PacU€Thl Ha
OCHOBAaHUHU HMEIOIIMXCA [aHHBIX, AHAJIM3UPOBATh PE3YJIbTATBI U KOPPEKTUPOBATH METOJBI
penieHus ¢ y4€TOM MOJyYEHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJauM, TpeOyIollue NMPUMEHEHMs 3HAHUN W3 Pa3HbIX pa3JieloB Kypca
¢u3MKKM, a TakKe MHTErpaldyd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAyYHOTO IMKIIA:
BBICTPaUBaTh JIOTMYECKYI0 LEMOYKY paCCYk JACHUHA C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHHUS;

* UCIIOJIb30BAaTh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHHS] OCHOBHBIX TPUHIUIIOB pPabOThI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB;

* IPUBOJIUTH MPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

* QHAJTU3UPOBaTh M OIIGHWBATh MOCJIEJACTBHS OBITOBOM UM MPOM3BOJICTBEHHOH JESITEIbHOCTH

YeJIOBEKa, CBSI3aHHON C (DU3MYECKHMMM MpOIecCaMH, C MO3UIUI IKOJIOTHYECKON 0e30MacHOCTH,



MPEJCTaBICHUI O paIllMOHAILHOM MPHPOJOINOIB30BAaHHH, a TAK)KE PasyMHOM HCIIOJIb30BaHUH
JTOCTYDKEHUH HAYKHW U TEXHOJIOTHH JIJIS TATBHEHIIIEr0 pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

* IPUMEHSATHh pa3IMYHbIE CIIOCOOBI Pa0OThI ¢ WHPOpPMANUEH (U3NUECKOTO COJIEPKAHHS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, TpPH 3TOM HCIIOJIB30BaTh
COBpPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH JUIS TOHWCKA, TMEepPepabOTKU M TPEIbSIBICHHS
yu4eOHOH ¥ Hay4dyHO-TIOMYJSIpHOM HH(OpManuu, CTPYKTYPHPOBAHUS W  HHTEPIPETALUU
WHGpOPMAIINH, TTOJTYYCHHOH U3 Pa3IUNYHBIX HCTOYHUKOB, KPUTHYECKU aHATTM3UPOBATH MOIY4aEMYIO
MH(OPMAIIHIO U OIICHUBATH €€ TOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIIMXCS 3HAHHIA, TAK U HA OCHOBE
aHaJM3a UCTOYHNKA UH(OpMAIINH;

* IPOSIBJIATH OPraHU3AIMOHHBIE W II03HABATEJIbHBIC YMEHHUS CaMOCTOSTEIHHOTO MPHOOpETeHHUs
HOBBIX 3HAaHUI B ITpOIecce BHITOIHEHNUS MPOSKTHBIX U Y4eOHO-UCCIET0BATENbCKUX PadoT;

* paboTaTh B IPYIIIE C UCTIOJHEHUEM PA3JIMYHBIX COIIMATIBHBIX POJICH, TNIAHMPOBATH pabOTY rPYIIIIHI,
paMoHaNBHO PACHIPEEIIATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBAThH
BKJIQJI K&XKJIOTO U3 YUACTHHKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

* IPOSIBJIATh MOTHUBAIMIO K Oyaymied npohecCHOHAIBLHOW JESITEIBbHOCTH MO CHEIHAIbHOCTSIM
(hU3UKO-TEXHHUYECKOTO MPODHUIISL.

K xonny oOyuenust B 11 Knacce mpeaMeTHbIE pe3yibTaTbl HAa YIIyOJIEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

* IOHUMATbh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COLMAIbHOM M 3TUYECKOH cepax
NeSITeIbHOCTH YEeJIOBEKa, POJib U MeCTO (PM3UKHU B COBPEMEHHOM HaydyHOM KapTHHE MHUpA, POJb
ACTPOHOMHUHU B IPAKTHUYECKON JEATENIbHOCTH 4YEJIOBEKa W JaJbHEWIEM Hay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHUE OMMCATEIBHOM, CHCTEMAaTU3NPYIOIIEH, OOBSICHUTELHON U TPOrHOCTUYECKOM
GyHKIUH (QU3UYECKON TEOpPUH — DIIEKTPOAWHAMHKH, CHEIHUATBHON TEOPHH OTHOCHUTEIHLHOCTH,
KBaHTOBOH (M3UKH, POJIb (PU3NYECKONW TeOpuu B (GOPMUPOBAHUU MPEJCTABICHUN O (PU3NUECKOM
KapTUHE MHpa, MECTO (U3NYECKON KapTHUHBI MHpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOJE;
pasnuyath YCJIOBUS TNPUMEHHMOCTH Mojened (U3MYECKUX TeJl M MPOLEcCOB (SBICHUN):
OJTHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TMOJIs, TapMOHHYECKHE KoieOaHMs,
MaTEMaTHYECKUI MATHUK, U1€AIbHBIN IPYKUHHBINA MasTHUK, FADMOHUYECKHUE BOJIHBI, HI€AJIbHBII

KoJeOaTeNnbHBI KOHTYp, TOHKAs JIMH3a, MOJEJIE aToMa, aTOMHOTO sJipa U KBAaHTOBOW MOJIEIH
CBETa;

pasnuyath ycnoBHS (TpaHMIIBI, OOJIACTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IMOHHMATH
BceoOmuilt xapakrep (GyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTh HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHATM3UPOBATh M OOBSACHATH DIIEKTPOMATHUTHBIC MPOIECCH W SIBJICHUS, WCIOIb3ys OCHOBHBIC
MOJIOKEHHUSI M 3aKOHBI DJIEKTPOJAMHAMHUKH W CIIEIUAIBHOW TEOPHHM OTHOCUTEITHHOCTH (3aKOH
COXpaHEHHS AJIEKTPHUYECKOTO 3apsina, cuina Awmmepa, cwia JlopeHIa, 3aK0H 3JIeKTPOMAarHUTHOM
UHAYKIMY, npaBuio Jlenna, cBsa3p DJIC caMOMHIAYKIHMM B 3JEMEHTE AJIEKTPUYECKON ILIeNu CO
CKOPOCTBIO HM3MEHEHHUS CWJIBI TOKa, IIOCTYJIaThl CIEIMUAIBFHOW TEOPUH OTHOCHTEIBHOCTH
DUHIITEHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SBJICHUS, UCIIONB3YsI TOJI0KEHUST KBAHTOBOM
¢u3uku (ypaBHeHHe DitHIITeHHA 17151 hoTod(dexTa, mepBblid U BTOpoi noctynaTsl bopa, mpuHimn
COOTHOILIEHUs HeonpeaenEHHocTel [ eiizenOepra, 3aKOHbI COXPaHEHUS 3apsJ0BOIO M MacCOBOTO
YHCeN U DHEPTUU B SIEPHBIX peaksIX, 3aKOH PaJU0aKTUBHOTO Pacaia);



* OMUCHIBATH (U3UUCCKHE TIPOLECCHI W  SBJICHHS, WCIOJb3ys BEIUYUHBL HAMPSHKEHHOCTD
ANIEKTPUYECKOrO MOJsI, MOTEHIHAI 3JICKTPOCTATUYECKOrO IMOJs, Pa3sHOCTh MOTCHIIHAJIOB,
JNIEKTPOJBIIKYIIAS CHJIA, WHIYKIMS MArHUTHOTO IOJIsi, MAarHUTHBIA TOTOK, CcHia Amiiepa,
HHIYKTUBHOCTb, 3JICKTPOIBUXKYILAS CHJIa CAMOMHIYKIMH, SHEPT Ul MATHUTHOTO TTOJIS TPOBOIHUKA
C TOKOM, PEISTHBUCTCKUN HMMITYJIbC, TOJIHASI SHEPIHUs, SHEPIUs IOKOsI CBOOOHOI YaCTHIIbI,
SHEPTHs ¥ UMITYJIbC (OTOHA, MACCOBOE YHCIIO U 3apsi/ Spa, SHEPTHUS CBSA3HU S/IPa;

OOBSCHITh OCOOCHHOCTH MPOTEKAHHsS (QHU3MYCCKUX SBJICHHNA: DSJIEKTPOMArHUTHAS HHIYKIIHSA,
CaMOMHJYKIIHSI, pe30HAHC, MHTepEpEeHIs BOJIH, AU(paKus, AUcnepcusi, IOJHOE BHYTPEHHEE
otpaxkenue, oroanexrpuueckuit 3pdext (poroaddexr), anvda- u Gera-pacnaabl saep, ramma-
u3IydeHue siep, GU3nIecKre IPUHITUITBI CIEKTPAIbHOTO aHaliku3a 1 paboThI Ja3epa;

OMPCACIIATh HAIIPABJICHUC MHAYKIHUW MArHUTHOI'O IOJIA IIPOBOJHHUKA C TOKOM, CHJIBL AMHGpa n
cuibl JIopeHa;

CTPOUTH M300pa’keHHe, CO3AaBAEMOE IJIOCKUM 3E€pPKaloM, TOHKOW JIMH30M, U PACCUUTHIBATH €r0
XapaKTePUCTHKHU;

IIPUMEHATH OCHOBOIIOJIAralOIINEe ACTPOHOMUYECKUE IOHATHUA, TEOPUU M 3aKOHBI JUIA aHAIU3a U
OO0BbsICHEHUS! (PU3UYECKUX IPOLECCOB, NMPOUCXOASIIMX B 3BE3/aX, B 3BE3AHBIX CHCTEMaX, B
MEXTaJlaKTUUYECKOH cpefie; IBUKEHUs HeOeCHBIX Tell, 3BOJIIOLNN 3BE3 U BeeneHnHol;

IIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (U3MUECKUX BEJIMYUMH C MCIIOJb30BAaHHEM IPSAMBIX
U3MEPEHUM, NMpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpOBaTh pEe3ysbTaTbl HOJIYYEHHOM
3aBUCUMOCTH (M3NYECKUX BEIWYMH B BUAC TpaUKOB ¢ y4E€TOM aOCOIIOTHBIX IMOTPEIIHOCTEH

I/I3M€p€HI/If/'I, ACJIaTh BBIBO/LI 110 PE3YyJIbTaTaM UCCICAOBAHMA,

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (H3MUECKUX BEIUYMH, MPU TOM BBIOMPATh ONTHMATbHBIN
METOJ HW3MEPEHUs, OICHWBATh AOCONIOTHBIE ¥ OTHOCHUTEIbHBIC TIOTPEIIHOCTH TMPSIMBIX |
KOCBEHHBIX U3MEPEHHU;

MIPOBOAMTD OMBITHI 110 MPOBEPKE MPEAT0KEHHON TMIOTE3bl: TUIAHUPOBATh AKCIIEPUMEHT, COOUpPAaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJYYEHHbIE PE3yJbTaThl U JIENaTh BBIBOJA O
CTaTyce NPeJIOKEHHON TUIIOTE3BI;

OIUCBIBATh METO/IbI MOTYYEHUS HAYYHbIX aCTPOHOMUYECKHX 3HAHUIA;

coOmoaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUU HCCIEIOBAaHUN B paMKax y4eOHOro
HKCHEpUMEHTa, MpaKTUKyMa M Yy4yeOHOHMCCIEeI0BaTeIbCKOW M IPOEKTHOW JEATENIbHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOTo 000pyIOBAHNUS;

* pemiath pacuéTHBIE 33Jaud C SIBHO 3a/laHHOM M HESBHO 3aJaHHOM (M3MYECKON MOJeNblo: Ha
OCHOBaHUU aHaJIM3a yCIOBUS BbIOMpaTh (PU3NUECKHE MOJENHU, OTBEYAlOIIe TpeOOBaHUAM 3a/1auu,

MPUMEHTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpHil IpH
HCIIOJIb30BAHUH MAaTEMaTUYECKUX METOJOB PEIICHUS 3a4ad, MPOBOAUTH PACUETHl HA OCHOBAHUU
MMEIOIINXCS TaHHBIX, AHAIU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATh METO/IBI PEMICHHS C YUETOM
ITOJIyYEHHBIX PE3YJIBTATOB;

* peliaTh KauecTBEHHBIE 3ajjaud, TpeOyrollre NPUMEHEHUs 3HAaHUM U3 pa3HbIX Pa3/esoB Kypca
¢bu3MKKM, a TakKe MHTETpallud 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHMKIIA:
BBICTPaMBaThb JIOTUYECKYIO LENOYKY pAaCCYXKACHUH C ONOPOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

* UCTIOJIb30BAaTh TEOPETUYECKUE 3HAHUS sl OOBACHEHHS OCHOBHBIX HPUHIMIIOB PaOOTHI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;



* IPUBOJIUTH MIPUMEPHI BKJIaZa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

* QHAJTM3UPOBATh W OIICHWBATh MOCJCICTBUS OBITOBOM W IPOWU3BOACTBEHHOW JEATCIHLHOCTH
YeJI0BeKa, CBSA3aHHOW C (DM3MYECKMMH MPOIECCAMH, C MO3UIUIA IKOJIOTUIECKOH 0e30MacHOCTH,
MPEJCTABICHUN O paIllMOHAILHOM IPHPOJIOINOIB30BAaHHH, a TAK)KE PasyMHOM HCIIOJIb30BaHUM
JTOCTIDKEHUI HAYKHU U TEXHOJIOTHUH JIJIS TATbHEHIIIEr0 pa3BUTHS Ye€JI0BEYECKOT0 OOIIECTBA;

* IPUMEHSATHh pa3IMYHbIE CIIOCOOBI Pa0OThI ¢ WHPOpPMANUEH (QU3NUECKOTO COJICPKAHHS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHHA, IPH 3TOM HCIIOJIb30BaTh
COBpPEMCHHbIC HMH()OPMALMOHHBIC TEXHOJOTUH ISl TOHMCKA, MEepepabOTKH M NPEAbSBICHUS
y4eOHOH M HAyYHO-TIONMYJISAPHOH WH(POpPMAIMM, CTPYKTYPUPOBaHUS M HWHTEPIIPETALUU
UH(pOpPMAIIHMH, TOTYICHHOHN U3 Pa3IMYHBIX UCTOYHUKOB, KDUTUYECKH aHAJTM3UPOBATH MOIY4aeMYFO
MH(OPMAIIHIO U OLICHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHUH, TaK U HA OCHOBE
aHaJM3a KCTOYHUKA HH(OpMAIHIH;

* IPOSIBJIATh OPraHW3allMOHHBIC W ITO3HABATEIbHBIC YMEHHUS CaMOCTOSTEIBHOTO MPHOOPETCHUS
HOBBIX 3HaHUI1 B ITPOIIECCE BHITOIHEHHS MTPOSKTHBIX U Y4eOHO-UCCIIEI0BATEIBLCKUX PadoT;

* paboTaTh B IPYIIIE C UCIIOJIHEHUEM PA3JINYHBIX COUAIBHBIX POJICH, INITAHUPOBATH PAOOTY IPYIIIIHI,
palMoOHAILHO PACIPECIIATh JACATEIILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJICKBATHO OLICHUBATh
BKJIQJI K&XKJIOTO M3 YYACTHHKOB IPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

* IPOSIBJIATh MOTHUBAIMIO K Oyaymied npodecCHOHAIBHOW JAEATEIBHOCTH IO CIEHUATBHOCTSIM
(DU3HKO-TEXHUYECKOTO TPOUIISL.



COJEP)KAHUE OBYYEHUA

10 KJTACC

Pa3znen 1. Hayunblii MeTOX MO3HAHUS NIPUPOIbI.

dusznka — (QyHAaMeHTadbHas Hayka O mpuponae. HaydHblii MeTon MO3HAHMS M METOJIBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpHs B Tpoliecce Mo3HaHus npuposl. Habmonenne u skcriepuMeHT B (hU3HKe.

CriocoOsl u3MepeHus: GU3NIECKUX BEITUYHH (aHAIOTOBBIC U ITU(POBHIE H3MEPUTEITHHBIC TIPUOOPHI,
KOMITbIOTEPHBIEC JTATYMKOBBIE CCTEMBI).

[Torpemnoctu u3mepenuit Gpu3nYECKUX BeTUYHH (aOCONIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (pU3NUECKHUX SIBJICHUN U MPOLIECCOB (MaTepuaibHas TOUKa, aOCONIOTHO TBEPIOE
TeJ0, UeaabHas )KUIKOCTb, UICANIbHBIN ra3, ToueuHbli 3apsan). ['unoreza. ®usnveckuii 3aK0oH, rPaHUIbI
ero npuMeHuMocTu. Ou3ndeckas TEOpHUsl.

Ponb u mecto ¢usnku B GopMUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI MUPA, B IPAKTUYECKOM
NeSITeIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue cuibl TOKa M HaIMpsDKEHUS B LIENH MOCTOSIHHOTO TOKA MPU MOMOIIM aHAJOTOBBIX U
U (QPOBBIX H3MEPUTEITBHBIX IIPUOOPOB.

3HaKOMCTBO ¢ U poBoii 1adbopatopueii o ¢pusuke. [Ipumepsr n3MepeHus: GU3NIECKUX BETHYNH
MIPY IIOMOIIY KOMITBIOTEPHBIX JaTYNKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUYKEHUSI.

Cucrema otcuéra.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepranbHOM TOUKH, €0 MPOEKIIMHU HAa OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[Tepemenienue, CKOPOCTh (CPEAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHabHOM
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CJI0KEHHE NepEMENIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJMHEWHOE JBUKEHHE. 3aBUCHUMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TPpadUKu.

CBoboaHOe najzieHue. Y ckopeHrne cB0OOOHOro najieHus. J[Brkenue Tena, OpolueHHOro noj yriom
K TOPU30HTY. 3aBUCHMOCTbh KOOPJMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOUKH OT BPEMEHU U UX
rpadukH.

KpuBonuneriHoe aBuwkeHue. [[BH>keHHME MaTepUadibHOW TOYKM MO OKPYKHOCTH. YTJoBas |
nuHelHas ckopocTk. [lepuoa u yactora oopamenus. LleHTpocTpemMuTenbHOE (HOPMAIBHOE), KacaTeIbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHNE MaTepHalIbHOM TOUKH.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: CIIUIOMETP, IBUKEHHE CHAPSIOB,
LIEMTHBIE, iectepéHyaThie u peMEHHBIE  Tepenavyu, CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlMs KUHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUSI.

Croco0bI UcCaeI0BaHus IBUKEHUM.

Wnmroctpanus npeaenbHoro nepexoia U i3MepeHue MTHOBEHHONH CKOPOCTH.

[IpeobOpazoBanue NBIKEHUI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.



Habmtonenue nBuxeHus Tena, OpOIIEHHOI0 MO YTII0M K TOPU30HTY U TOPU30HTAIIBHO.

HanpasiieHue CKOpOCTH NP IBUIKEHUU 110 OKPY>KHOCTH.

IIpeoOpa3oBaHue yriaioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHue 1yTei, TPAeKTOPHUI, CKOPOCTEN IBUKEHUS OJTHOTO U TOT'O JK€ TeJIa B Pa3HBIX CHCTEMAX
OoTCY€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3y4yeHne HepaBHOMEPHOTO JBUKCHMS C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus INpU NPSIMOJIMHEHMHOM PaBHOYCKOPEHHOM [JBIKEHMM II0 HAKJIOHHOW
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHHs CBOOOTHOTO TaneHHs (PEeKOMEHJOBAHO WCIOJIb30BaHUE LU(POBOIA
naboparopun).

N3yuenne JBIDKEHUS  Teja, OpOLIEHHOTO T'OPU30HTAIBHO. IIpoBepka runoressl o
IIPSAMOM IIPOITOPLIMOHAIIBEHON 3aBUCUMOCTH MEK]y JAJIbHOCTBIO IOJIETA U HAYAJIbHOM CKOPOCTBIO TEIA.

N3yuenne nBukeHus Teaa Mo OKPYKHOCTU € IOCTOSTHHOW 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TTEPHOAA 00paLIeHNsI KOHMYECKOTO MasiTHUKA OT €T0 MapaMeTpoB.

Tema 2. lunamuxa.

IlepBeii 3akoH Hbrorona. MHepuumanbHble cucteMbl OTcuéra. [IpHHIMI OTHOCHTEIBHOCTH
I"anunes. HeunepunanabHble cCUCTEMbI OTCUETA (ONPEAETICHUE, IPUMEPHI).

Macca tena. Cuina. [IpuHuun cyneprno3uuuu cuil.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIECHTHOCTb T'PAaBUTALMOHHON U HHEPTHON MacChl.

Cuna TspKecTH. 3aBUCUMOCTb YCKOPEHHs CBOOOJHOIO MaJCHHsI OT BBICOTHI HaJ HMOBEPXHOCTBIO
IUTaHETHl U OT reorpaduyeckoil mupoThl. JBrkeHHe HEOECHBIX TNl U UX CIIYTHMKOB. 3akoHbl Kemepa.
IIepBas kocMHUYECKask CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBMXKyIIerocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs! CKOJBXEHUS U cuila TpeHus mnokos. Koadduument
TpeHus. Cuiia COnpOTUBIIECHUS NPU ABM>KEHUU TeJa B )KUJKOCTH WIIU Tra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHTEJIBHOTO JBUKEHUS.

HNasnenue. I'mapocraruueckoe gasieHue. Cuna Apxumena.

TexHnueckue ycTpoiicTBa UM TEXHOJOTMYECKHE MPOLECCHhl:  MOJMIMITHUKH, JABUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habuntoienne ABM>KEHNS TNl B MHEPLMAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaxX OTCYETA.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenue aByx HMIMHAPOB WIX ILIAPOB PA3HOM MAcCChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLHUAIbHONU CUCTEMBI OTCUETA.

CpaBHEeHHUE paBHOAECHCTBYIOLIEH IPUIIOKEHHBIX K Ty CHJI C IPOU3BEIEHUEM MAacCChl Tejla Ha €ro
YCKOPEHME B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tenma npu ycKOpeHHOM NOABEME U MTAJICHUN.

[HenTpoOE)KHBIE MEXAaHU3MBI.



CpaBHEHHUE CHJI TPSHHUS TIOKOSI, KAUEHHS U CKOJILKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomolt, nPAKMUKYM.

W3mepeHune paBHOJCHCTBYIOIIEH CHJI IIPH IBMYKEHUHM OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBH)KCHUS OpycKa 10 HAKIIOHHOW TIOCKOCTH Ha
3aJJaHHOE PACcCTOSIHUE OT €r0 MAacCHhl.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIHX B MIPY)KUHE U PE3UHOBOM 00pasIie, OT
ux aepopManuu.

W3yueHne IBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IIEPEKUHYTOHN uepe3 JErKuid OJIOK.

N3mepenue kodduIiMenTa TpeHus Mo BeJIHMUUHE YIII0BOro Koddduirenta 3aBucuMoctd Frp(N).

HccnenoBanue NBHXKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH C MEPEMEHHBIM K03(h)(UIIMEHTOM
TPEHUSI.

W3yuenue nBMKEHUS rpy3a Ha BalTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.
AbcomtotHO TBEpAOE Teio. [locTynaTenbHOe U BpalaTeabHOE IBUKEHUE TBEPAOro Tena. MOMeHT

CHJIbI OTHOCHUTEJIBHO OCH BpaleHus. [lnevo cuibl.
CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCUs: TBEPAOTrO Tea.

YcToliunBoe, HEeyCTOUnBOE, 0€3pa3TuYHOE paBHOBECHE.

TexHuueckue yCTpOHWCTBAa M TEXHOJOTMYECKHE MPOLECChl: KPOHILUTEHH, CTPOUTENbHBIA KpaH,
pemeéTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buapl paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nadbopamopnuvie padomeol, nPpaKmMuKym.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacy€T CUJI YIIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIIA/ b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 MexaHuke.

Nmnynec MaTepuanbHOW TOYKH, CHCTEMBl MaTepHalbHbIX Touek. LleHTp Macc cucrtemsl
MaTepuaIbHBIX TOYeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

NMnynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

MowmeHT uMIynbca MaTepuanbHOM Touku. [IpencraBieHne o COXpaHEHHH MOMEHTA HMITYJIbCa B
LEHTPaIbHBIX MOJISX.

Pabora cuibl Ha MajgoM M Ha KOHEYHOM HepemelieHHH. ['paduyeckoe mpencraBieHue padOTHI
CHJIBI.

MOIHOCTD CHIIBL.

Kunernueckasi sHeprusi MaTepuaibHOM ToukH. Teopema 00 M3MEHEHUM KUHETHUYECKOW SHEpruu
MaTEepHUaIbHOU TOUKH.

[ToTenunanpHble M HEeMOTeHLIMAIbHbIE cuiibl. [loTeHnnanbHast sHeprus. [loTeHuanpHas 3Heprus
yrpyro nedhopmupoBaHHON NpyXHUHBIL. [loTeHIManbHAs 3HEPTUs Tella B OJHOPOJIHOM I'PaBUTALIMOHHOM
noie. [loTeHmanpHas SHEpTUs Tela B TPaBUTAIIMOHHOM TI0JI€ OJTHOPOJIHOTO I1apa (BHYTPH U BHE IIapa).
Bropas kocMuueckast ckopocTb. TpeThsi KOCMAYECKAs] CKOPOCTb.



CBs13b paOOThI HEMOTEHIMAIBHBIX CHJI C U3MEHEHNEM MEXaHUYECKOW SHEPTUU CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHeHue bepHymnum 18 HMA€aNbHOM JKUIKOCTH KAk CJEACTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM IHEPTUU.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE IPOLECCHI: JBUKEHHE PAaKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTONET, TUPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

N3mepenne MOIHOCTH CUIIBL.

V3MeHeHne »HEpPTuu Teja P COBEPILIEHUH PaOOTHI.

B3anMHbIe IpeBpalieHUss KUHETUYECKOM U NOTCHIMAIIBHOW SHEPIUil IIPU IEUCTBUU HA TEJIO CHUJIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyibca Teaa o TOpMO3HOMY IYTH.

N3mepenue cuiel TATH, CKOPOCTU MOJIEITH JEKTPOMOOUIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TEJla C UMITYJIbCOM CHIIBIL.

HccnepoBanue coxpaHeHUs: UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETUYECKON SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIbHOM SHEPTUU PY>KUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS NP ABMXKCHUU Tella IO HAKJIOHHOM TIOCKOCTH.

Paznen 3. Mogekyasipuasi Gpu3suka u TepMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE MOJIOKEHHSI MOJIEKYISIpHO-KHHEeTH4YecKoi Teopuu (MKT), ux onbiTHOE 000CHOBaHHE.
Hudodys3us. bpoyHoBckoe aBMkeHHe. XapakTep JBWKEHUS M B3aUMOJAEWCTBHS 4YacTHIl BEIIECTBA.
Monenu cTpoeHUs Ta30B, KUIKOCTEH U TBEPABIX Tel U 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozenei. Macca u pazmepsl Mosiekyi (atomoB). KonnuectBo Bemectsa. [loctosaHas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ usmepenus. lllkana remneparyp Llenbcus.

Mognens uzaeanbHOro rasa B MOJEKYJISIPHO-KMHETUYECKOW TEOpPUHU: YaCTUIBl ra3a JABHIKYTCS
Xa0THYECKHU U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

I"a3oBble 3akoHBI. YpaBHeHMEe MenpaeneeBa—Knanelipona. AOcomoTHas Temmeparypa (IIKaia
temneparyp Kenbsuna). 3akon [lanbToHa. HM30mporecchl B 1ealbHOM rase ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe npecTaBieHe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy AaBICHUEM M CPEIHEM KHUHETUYECKOM HSHEPrHel IOCTYMATEeIbHOIO TEIIOBOIO
JIBUKEHMSI MOJIEKYJ HAeajJbHOro raza (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEeOpHH
HJICATHHOTO Ta3a).

CBsi3p aOCOJIOTHOM TEMIEpPaTypbl TEPMOJAMHAMUYECKON CHCTEMBI CO CPEIHEH KHHETHYECKOU
SHEPTHel MOCTYNaTebHOrO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuuyeckue ycTpoHCTBa M TEXHOJOTHYECKHE MPOIECCHl: TEPMOMETp, OapoMeTp, MOIydYeHHE
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monens 6pOyHOBCKOTO JBHXKEHUSI.



Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Hudbdy3us xuaKocTei.

Mogens onbiTa llTepHa.

[IpuTsikeHne MoNeKyi.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habmoienue u uccnenoBanue U30MpoIECCOB.

Yuenuueckuii skcnepumenm, nabopamopusie pabomovt, nPAKMUKYM.

WccnenoBanue nporecca yCTaHOBIIEHHUS TEIJIOBOIO PaBHOBECHS P TEIIIOOOMEHE MEX Ay ropsiueit
Y XOJIOJTHOW BOJIOM.

N3ydenne  w30TepMUYECKOro  Tmporecca  (pPeKOMEHJOBAaHO  HWCIOJb30BaHWE  MH(PPOBOIA
naboparopun).

Nzydyenne mzoxopHoro mpoiecca. M3yuenue u300apHOTO

mporecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunul.

Tepmonunamuueckas (TJl) cucrema. 3ajaHue BHEWIHUX YCIOBUM JUISl TEPMOJAMHAMUYECKOU
cucteMbl. BHelHne u BHyTpeHHUE napameTpsl. [lapaMeTpsl TepMOIMHAMUYECKOM CUCTEMBI KaK CPEeIHUE
3HAQUYEHMSI BEJIMYMH, OIUCBHIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauaio tepmoauHamuku. CaMONpPOM3BOJIBHAS —peNlakcalusl TEepMOJAMHAMUYECKOMN
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenb uieanpbHOTO raza B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHHUI: ypaBHeHHEe MeHJeneeBa—
Kianeiipona u BbIpakeHHE JIJI1 BHYTPEHHEH 3HEPruu. Y CI0BUS MPUMEHUMOCTH 3TOM MOJEIU: HU3Kas
KOHILIGHTpaLlMs YacCTHULl, BBICOKHE TeMIlepaTyphl. BeipaxkeHue Juisi BHYTPEHHEN 3HEpruu OJHOATOMHOTO
UJICATBHOTO Ta3a.

KBasucrarnueckue u HeCTaTHUYECKUE TIPOIIECCHI.

DOneMeHTapHasi paboTa B TepMoJUHAMHKe. Brruucnenue paboTsl mo rpaduky mpoiecca Ha pV-
uarpaMme.

Temonepenada kak crmoco0 U3MEHEHUsI BHYTPEHHEW YHEPTUU TEPMOJIMHAMUYECKON CUCTEMBI 0€3
coBepiieHust paboTsl. KOHBEKIHS, TEMIONPOBOHOCTD, U3ITYUYCHHUE.

KonunuectBo Temnotsl. TemnoémkocTs Tena. YaenbHas U MOJSIpHAsE TEIJIOEMKOCTH BEIIECTBA.
VYpaBHeHue Maiiepa. YaenpHas TeEIIOTa CropaHus TOIUIMBA. Pacuér KonuvecTBa TEIUIOTHI IpHU
terionepenade. [lonstre 06 aqnadbatHom mpoiiecce.

[TepBsiii 3aK0H TepMOaUHAMUKU. BHyTpeHH: s 2Heprust. KoandecTBo TemnoTsl 1 padoTa Kak Mephl
M3MEHEHUs BHYTPEHHEHN SHEPTruu TEPMOJINHAMUYECKON CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHUKH JIJIi PAaBHOBECHBIX IPOIECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHHE€ TEPMOJMHAMUYECKON CHCTEMBI TPOXOIUT E€AWHCTBEHHas anauabarta. AOCOIIOTHAs
TeMIeparypa.

BTtopoii 3aK0H TepMOIMHAMUKY 711 HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO TEPEIaTh TEIIOTY
or Oosee XxoyIoAHOrO Tena K Oonee Harperomy 6e3 kommeHcanuu (Knaysuyc). HeoGpatumocTs
MIPUPOTHBIX MPOIIECCOB.

[Tpuniune! geiictBus TemnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII1. [{ukn Kapno.

DKOJIOTMYECKUE AaCMEKThl HCIOJIb30BAHMS TEIJIOBBIX JABUrareneid. TernoBoe 3arpsi3HEHUE
OKpY>KarolleH Cpeibl.



TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: XOJIOJUIBHUK, KOHIUIIMOHED,
JM3EIIbHBIA U KapOIOpaTOpHBIN JABUTATENM, MapoBas TypOWHA, MOJYYCHHE CBEPXHHU3KHX TeMIIepaTyp,
YTUJU3alUs ~ «TEIUIOBBIX»  OTXOJOB C  HCIOJB30BAaHUEM  TEIUIOBOTO  HAcoca,  YTUJIM3aluUs
OMOOPTaHMYECKOTO TOILJIMBA /ISl BRIPAOOTKHU «TETUIOBON» M SJICKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune TemiiepaTyphl Ipy a1iadaTHIECKOM PACIIUPEHHUH.

Bo3aymHoe oruuso.

CpaBHEHHE YJETbHBIX TEIJIOEMKOCTEH BEILIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEH S3HEPTHH.

HccnenoBanue aquabaTHOTO TpoIiecca.

KomnproTepHbie MOAENH TEMIOBBIX IBUTATENEH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot, npAKMUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

Uccnenoanue agunabaTHOro mnpoiecca.

N3yuenne B3aUMOCBSI3U YHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapoobpazoBanue u koHaeHcanus. Vicnapenue u KurneHue. Y qenbHas TerioTa napooopa3oBaHHsl.

Hacpimennsle un HEHACBIIICHHBIE napel. KayecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH U JABJIEHUS HACBIIIEHHOI'O IIapa OT TEMIEPATYPbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT AABJICHUS B 5KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

Teépmoe teno. Kpucrammuyeckue u amopdHbie Tena. AHHU30TPOINHUS CBOMCTB KPUCTAILIOB.
[InaBnenue u KpucTauM3anus. Y aenbHas TeroTa miasienus. CyonuMmarus.

Hedopmarun TBEpAoro tena. Pactsokenue u cxarue. Casur. Moayns FOnra. Ilpenen ynpyrux
nedopmariuii.

TeroBoe pacumipeHue >KUAKOCTEH W TBEPABIX Tel, OObEMHOE W JIMHEWHOE pacIIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJ€OaHUM YacTUIl BEUIeCTBa KakK MPUYKMHA TEIUIOBOTO PaCUIMpEeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEprUM B Pa3oBbIX epexoax.

VYpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHKE. KoadduimeHT noBepxHOCTHOTO HATsLKeHUs. KanuiisipHele siBieHus.
JlaBiieHre o UCKPUBIEHHON NOBEPXHOCTHIO xkuaAKocTu. Dopmyia Jlamaca.

TexHnyeckue ycTpouCTBa M TEXHOJOTMYECKHUE IPOLIECCHI: XUIAKUE KPUCTAJLIBI, COBPEMEHHBIE
Marepuabl.

Hemoncmpayuu.

TeruoBoe paciupeHue.

CBoiicTBa HaCHILEHHBIX M1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU THIEHKAMH.

CwmauuBaHme.

Kanmmisapueie sBnenus.

Mopenn HeHBFOTOHOBCKOM KMJIKOCTH.



CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Buael nedopmanmii.

Hab6mronenue mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydeHue 3akOHOMEpPHOCTEN UCTIapEHUST )KUIKOCTEH.

N3mepenue yaenbHOU TEIIOTHI IIJIaBACHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoOB B TIOMEIICHUH.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSIKEHUSI.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1e(OpMaIMy PE3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY CHJIBL.

Paznen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DnekTpu3anus Tell U €€ NpOsIBICHUS. DIEKTPUUECKUH 3apsi. JIBa BuAa 3JIE€KTPUUYECKUX 3apsI0B.
[IpoBOIHMKHM, AMAIEKTPUKU U TOJYNPOBOJAHUKU. ODJIEMEHTApPHBIM 3JEKTPUUYECKUM 3apsia. 3aKkoH
COXpaHEHUs IEKTPUUECKOT0 3apsa.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kyiona.

Dnektpruyeckoe nose. Ero nqeiicTBre Ha 3IeKTPUYECKUE 3apsibl.

HanpspxkéaHocTs 3ekTprudeckoro moss. [IpoOHbli 3apsa. JInaun HanpsHKEHHOCTH AICKTPUIECKOTO
nosist. OTHOPOJIHOE JIEKTPUUECKOE TTOJIE.

[loTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO IMOJiA. Pa3HOCTh MOTEHLMAIOB U  HaMpsKEHHE.
[ToTeHunanpHas SHEPrus 3apsaa B MEKTPOCTaTUYECKOM Toje. [loTeHuan 31eKTpocTaTH4eCKOro moJsl.
CBsi3p HaNpsHKEHHOCTU TOJS M PA3HOCTH MOTEHLMAJIOB JUISl 3JEKTPOCTATHUYECKOTro Mojis (Kak
OJIHOPOJ/IHOTO, TAK U HEOJTHOPOJHOTO).

[TpuHUMI Cynepro3UIIuH JIEKTPUUECKUX MOJICH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apsikeHHOM cdepsl. [Tose paBHOMEPHO 3aps’KEHHOTO
nmo o0wbémy mapa. [lone paBHOMEpHO 3apsKEHHOW OECKOHEYHOH IUIoCKOCTH. KapTuHbl nuHUN
HaIpsHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECHS 3aPsI0B.

JIMDIEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. [uanexTpuyeckas NpoOHUIIaeMOCTh BEIIECTBA.

Konpnencarop. D1eKkTpo€MKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh TNIOCKOTO KOH/IEHCATOPA.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locnenoBaTebHOE COENMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBr>KeHue 3apsiKEHHOM YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHnyeckue ycTpoicTBa U TEXHOJIOTHYECKHE ITPOLIECCHI: AIEKTPOCKOI, dJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE 3JIEKTPOIIPHOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DNEeKTpUUECKOE MOJIe 3apsyKEHHBIX IapUKOB.

DNEeKTpUUECKOE MOJIe IBYX 3apSKEHHBIX IJTACTHH.

Mopenb snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DneKTpocTaTUYecKas 3allluTa.



YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTBD JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPa OT IUIOLIAAH IIJIACTUH, PACCTOSIHUS MEXKY
HUMH U JUJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiika U pas3psiika KOHIEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OueHka cu1 B3aUMOJCHCTBUS 3apsyKEHHBIX Tell.

Habmtonenue mnpeBpailieHuss SHEPrHM 3apsHKEHHOTO KOHJIEHCATOpa B DHEPrUI0  HM3IY4YECHUS
CBETOAMO/A.

N3yuenune nmporekaHus TOKA B LIENIH, COACPKALIEN KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH MNOTEHUMAIOB (HANPsDKEHHS) MPU TOCIEAOBATEILHOM COCAMHEHUU
KOH/JIEHCATOPOB.

HccenenoBanue paspsiia KOHIAEHCATOPA Ye€PE3 PE3UCTOP.

Tema 2. [locmosannwlit 3.1eKmpudeckKuil mox.

Cuia Toka. [TocTossHHBIN TOK.

VYcnoBus CyneCTBOBAaHUS ITOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mcrounuku toka. Hanpsoxenune U
u JJIC é.

3akon Oma a1 y4acTKa Lenu.

DIEeKTpUYECKOEe CONPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIIEHUSI OJJHOPOJHOTO IPOBOJHUKA OT €ro
JUIMHBI U TUIOIAU TIOTIEPEYHOr0 CEYEeHHUS. Y IETIbHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.
Pacuér pa3BeTBIE¢HHBIX dMekTpuueckux 1erei. [Ipasuna Kupxroda.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—Jlenna.

MOMHOCTB 2IEKTPUYECKOTO TOKA. TerioBas MOIHOCTb, BbIAEIAEMas HA PE3UCTOPE.

OJ1C u BHYTpEHHEE CONPOTHBIICHWE HCTOYHHMKA TOKAa. 3akoH OMa A MOJHOW (3aMKHYTOM)
AJIEKTPUYECKOM 1eH. MOIIHOCTh UICTOYHUKA TOKA.
Kopotkoe 3ambikanue.

KoHzeHcaTop B ienu NoCTOSSHHOTO TOKA.

TexHudeckue ycTpoOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: aMIEPMETP, BOJIBTMETpP, PEOCTar,
CYETYUK DIIEKTPUYECKOU SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HApsHKEHMS.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIPSKEHUs Ul pe3UCTOpa, JIaMIIbl HAaKaJIUBaHUS U
CBETOAMO/A.

3aBUCHUMOCTb CONTPOTUBIICHUS IIUIMHAPUYECKUX MTPOBOJIHUKOB OT JJIMHBI, IIOIIAAHA MOMEPEYHOTO
CEUYEeHMS U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT COIPOTUBIIEHUS MTPU TTOCTOSIHHOM HaIpsiKEHUU.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3amblkaHuE TaJbBAaHUYECKOTO JJIEMEHTa M OLEHKa
BHYTPEHHETO COMPOTUBIICHHUSI.

Crnioco0OsI coenHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pasHOCTH MOTEHIAAIOB MEXY ITOJFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEMIaHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA OT HAIIPSKEHUS IS JIAaMITbl HAKQJIMBAHHUS.



YBenuueHue mpejenia u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3amepenne 3/IC 1 BHYTpEHHETr0 CONPOTUBIICHUS] ICTOYHUKA TOKA.

Uccnenoanmne 3aBucumoctu DJIC rajapbBaHMYECKOrO 3JIE€MEHTAa OT BPEMEHU MpPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

DneKTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. DJEKTPOHHAs MPOBOJUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIIPOBOJUMOCTb.

DnexTpuuecKuil ToK B Bakyyme. CBOICTBaA 3J1€KTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAs M TPUMECHAS TPOBOIUMOCTH MOIYIIPOBOAHUKOB. CBolicTBa p—N-
nepexoa. [lomynmpoBoJHUKOBBIE TPHOOPEI.

DONEKTPUUECKUN TOK B AIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS TUCCOLMALUSA. DIIEKTPOIU3. 3aKOHBI
@apanes U1 3JIEKTPOIN3a.

DnexTpuueckuil Tok B razax. CaMoCTOSITENbHBIM U HECAMOCTOATEIbHBIN pa3psil. PazauuHble TUIIBI
CaMOoCTOSITENFHOTO pa3psaa. Monuus. [1nazma.

TexHuyeckue ycTpoHCTBAa M MPAKTHUECKOE MPUMEHEHHUE: Ta30pa3psAHbIe JIAMIIbI, 3JIEKTPOHHO-
nmy4eBasi TpyOKa, MOJIyIpOBOJAHUKOBBIE TPUOOPHI: AUOJ, TPAH3UCTOP, (POTOANOA, CBETOAUO/, TaTbBAaHUKA,
paduHUpOBaHUE MEY, BHIIIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE 3NIEKTPOITUTOB.

3akoHsl 3nekTposinza Dapanes.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOIMMOCTH METAIIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6mronenue snexrpoinusa.

N3mepenue 3apsiia 0THOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

PDu3nyecKuil NPaKTHKYM.

CriocoObl m3MepeHus: (U3NYECKMX BEJIMYUH C HCIOJIb30BAHHUEM AaHAJOTOBBIX M IHM(POBBIX
M3MEPUTENBbHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE
MOTPEUIHOCTH u3MepeHuil pusnueckux BennyuH. OLeHKa rpaHuIl HOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX W3MEPEHUN, WCCICIOBAHUNA 3aBHCHUMOCTEH (DU3UYECKUX BEIIUYHH,
MIPOBEpPKa TMpPEIJIOKEHHBIX THUIOTEe3 (BBIOOP M3 paldOT, OMHMCAHHBIX B TEMAaTHYECKUX pa3zenax
«YUeHHYECKUI IKCIIEPUMEHT, JTab0OpaTOPHBIC paOOThI, MPAKTHKYM)).

MexnpeamerHblie CBSI3H.

Wzyuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIecTBISIeTCS € Y4ETOM
COZIep KaTENbHBIX MEXIPEJAMETHBIX CBs3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHMH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmuvle ROHAMUS, C6A3AHHDLE C U3YUEHUEM MENM 0006 HAYYHO20 NO3HAHUA: SIBICHUE,
Hay4HbI (¢akT, rumoresa, (u3nyeckas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOJACHUE, AKCIIEPHUMEHT,



MO/JICJINPOBAHHUE, MOJIETb, U3MEPEHHE, TOTPELTHOCTH U3MEPEHUI, U3MepUTeIbHbIE TPUOOPHI, HdpoBas
nmabopaTtopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. JIuneiliHas QyHkuus, napadoia, runepbosia, Ux
rpaduKku U cBoicTBa. TpUroHOMETpUUYECKUE (PYHKLIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI U NX NPOEKIIUU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe JBU)KEHUE B )KUBOW mpupone, 1udpdysus, ocMocC, TENI000MEH KHUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsA3HEHNE OKPYXKAIOLIEH cpe/ibl, yTHIIN3alus OMOOPraHUYeCKOro TOIINBA JUIs
BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHHE M KAMJUIAPHBIC SIBICHUS B
IIPUPOJIE, JIEKTPUUECKUE SIBIICHUS B )KUBOU IIPUPOJE.

Xumua: IDUCKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsI Macca, MOJy4eHHEe HAaHOMAaTEePUaAJIOB, TEIUIOBbIE CBOMCTBA TBEPABIX TEIl, )KUJIKOCTEH U ra3os,
KUJKHE KPUCTAUIbI, OJJIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs JUCCOLMALUA,
raJIbBaHUKa, dJIEKTPOHHAs! MUKPOCKOIIUSI.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHuEe JABWKEHMH C MCIIOJIB30BAHUEM MEXAHHU3MOB, Y4ET CYXOro M
KHMJIKOTO TPEHUS B TEXHHMKE, CTATUYECKHE KOHCTPYKUMHU (KPOHILITEHH, peléryaTble KOHCTPYKIMH),
HCIOJIb30BAHUE 3aKOHOB COXPAaHEHMs] MEXaHUKU B TEXHUKE (TMPOCKOI, BOJAOMET U JPYTUe), IBUTATENb
BHYTPEHHEr0 CropaHusi, napoBass TypOuHa, OBITOBOM XOJIONMJIBHUK, KOHAMLMOHEP, TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTE€pHAOB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
NEKTPOCTaTUYECKass  3allluTa,  3a3€MJIGHHE  DJJIEKTPONpUOOpOB,  ra3opaspsaHble  JIAMIIBL,
IIOJIYTIPOBOIHUKOBBIE IPUOOPHI, TaIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznumnoe noe.

B3anmopeiicTBrEe MOCTOSHHBIX MAarHMTOB U MPOBOJHUKOB C TOKOM. MarnutHoe mosie. BekTtop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3uiiuy MarHuTHBIX Mosiei. JIMHuM MarHuTHOM MHIYKLIHH.

MarauTtHoe 1oJyie TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U KPYTOBOTO BHTKA).
OmnsIT Opcrena.

Cuna AMriepa, e€ HanpaBIIeHUE U MOIYJIb.

Cuna Jlopenua, e€ HampaBieHUE W MOJAYJb. J[BM)KEHHE 3apsyKEHHOM 4YacTHLbI B OJHOPOIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia.

MaruuTHOe noJie B Beniectse. @eppoMarHeTHKy, napa- U THaMarHeTUKH.

TexHuueckue yCTpONMCTBAa M TEXHOJOTHYECKUE MPOLIECCHI: MPUMEHEHHUE MOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IEKTPOABUTATENb SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHIYKIUM MArHUTHOTO TIOJISI TOJIOCOBOTO M TMOJAKOBOOOPA3HOTO TMOCTOSHHBIX
MAarHuToB.

Kaptura nuHWN MarHUTHOW WHIYKIUM TIONS JJIUHHOTO TPSIMOTO TPOBOJAHUKA W 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIIKU C TOKOM.

B3anmoneicTere 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmroienne ABM>KEHUS My4YKa AJIEKTPOHOB B MATHUTHOM TIOJIE.



[IpuHIMI EHCTBUS SIEKTPOU3MEPUTENBHOTO TPUOOpPa MArHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppoOMarHeTUKOB.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuinbl Amnepa.

N3ydeHnue 3aBUCUMOCTH CUIIBI AMITEpa OT CUJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHHS CUIIBI AMITEpa.

Tema 5. Inekmpomaznumnan uHOyKyuA.

SIBnenue anekTpoMarHuTHOW HHAYKIMH. [ToToK BekTOpa MarHuTHON MHAYKUKU. DC MHAYKIUY.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpesoe anexkrpuueckoe nosie. Toku Dyko.

O/1C uHAYKIMU B TPOBOAHMKE, TBUKYLIEMCS] B OJJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

WNnnykruBHocTs. KaTylika MHAYKTUBHOCTH B IIETIH TOCTOSIHHOTO TOKA.

Asnenue camonnaykuuu. C caMonHIyKIUN.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHr4ecKkue yCTporncTBa M TEXHOJIOTHUYECKHUE MTPOILIECCHl: MHAYKIIMOHHAS [1€4Yb, COJICHOU/I, 3alllUTa
OT 3JICKTPU3ALNH TEJI IPH JABMXKCHUH B MATHUTHOM I10JI€ 3eMJIH.

Hemoncmpayuu.

HaGirotenue SBiIeHUSI 3JICKTPOMArHUTHON HHTYKITHH.

Uccnenosanue 3apucumoct I1C MHIYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TIOTOKA.

IIpaBuio JleHna.

[Tagenne MaruuTa B aJlOMUHUEBOM (MeHOMN) TpyOe.

SIBneHne caMOMHAYKIUY.

Uccnenosanue 3asucumoct I1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CHIIBI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Ornpenenenne UHIYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

UccnenoBanue siBIeHUS CAMOMHIYKIUU.

COopka Mo/ieTH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHMUS.

I'apmonnueckue konebanus. KuHemarnueckoe M JUHAMHYECKOE OIMMCAaHUE. DHEPreTUYECKOe
omucaHue (3aKOH COXPAaHEHHWS MEXaHMYeCKOW JHepruu). BbIBox JAMHAMHUYECKOTO OIMMCAHMS
TapMOHUYECKHUX KOJICOAHUH U3 UX IHEPTETUIECKOTO U KHHEMATHYECKOTO OIMCAHMS.

Amvmmutyna u ¢aza konebanuid. CBsA3b aMIUTUTYAbl KOJNEOAHUN WCXOMHON BEITUYMHBI C
aMIUTATYIaMU KOJIe0aHU# €€ CKOPOCTH M YCKOPEHHUSI.

Ilepron u uactora konebanuii. Ilepuox Manmblx CBOOOAHBIX KOJeOaHUN MaTeMaTHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX KOIeOaHMid IPYKUHHOTO MasiTHUKA.

[TonsiTe o 3aTyxaromux konedanusx. Boinyxaennsie konebanus. Pesonanc. Pezonancnas
KpuBas. BausHue 3aTyxaHus Ha BUJl pe30HAHCHOW KPUBOM. ABTOKOIEOaHUS.

TexHn4ecKue yCTporucTBa U TEXHOJIOTUYECKHUE MPOLECCHI: METPOHOM, YaChl, KAYEJIH, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicMorpad.



Jemoncmpayuu.

3anuce KoaebaTeIbHOTO ABMKEHHUS.

Haburoienne He3aBUCMMOCTH MEpHOJia MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanmne 3aTyxaromux KojeOaHUN M 3aBUCUMOCTU MEpHOJa CBOOOJIHBIX KojieOaHUM OT
COIPOTHBIICHUSI.

HccnenoBanue konebaHuii rpy3a Ha MAaCCUBHOM MPY>KUHE € LIETBI0 POPMUPOBAHUS MTPEICTABICHHIM
00 ueanbHOM MOIENU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU IIPU KojIeOaHUsX rpy3a Ha MpPYyKUHE.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

N3mepenue neproia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY)KHHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHHUS Tela B X0J1€ K0JIeOaHU Ha yIIpyroM MojBece.

N3yuenue nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B MPYKUHHOM MAasSITHUKE.

HccnenoBanue yObIBaHUS aMILTUTYBI 3aTYXAIOMUX KOJICOAHUH.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHHIA.

Tema 2. dnekmpomaznumnsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOOHBIE AJIEKTPOMArHUTHBIE KojeOaHUS B HUACATHLHOM
kosebatenbHOM KOoHTYype. Dopmyna Tomcona. CBsi3b aMILUIUTY/IBI 3apsia KOHJAEHCATOPA C aMILIUTYI0M
CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaromue 3JeKTPOMarHuTHbIE KolieOaHusl. BeIHYKIEHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[TepemenHbIit TOK. MOIIIHOCTB IEPEMEHHOT0 TOKA. AMIUIUTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CHIIBI
TOKa ¥ HaNpsHKEHUS PU pa3IndHON popMe 3aBUCHMOCTH NEPEMEHHOI0 TOKa OT BPEMEHHU.

CunyconaaJibHBIA TIEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyIIKa WHIYKTUBHOCTH B LIETIH
CHUHYCOM/IaJIbHOTO NEPEMEHHOr0 ToKa. Pe3oHaHc TOkoB. Pe3oHaHC HanpsKeHUH.

Wneansublil TpancpopmaTop. [IponsBoacTBo, nepeaaya v noTpedIeHNne AIEKTPUIECKON SHEPTUH.

DKOJIOTHYECKHE PpUCKU TMpPU TPOU3BOACTBE 3JeKTposHepruu. KynbTypa UCHOIB30BaHUS
AJIEKTPOIHEPIUHU B TOBCETHEBHOM JKU3HH.

TexHnueckue ycCTpoilcTBa M TEXHOJIOTMYECKHE MPOIECCHI: DJEKTPUYECKHI 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTB 4aCTOThI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.

OcmorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KOJIEOAHU.

Mopaenb 37eKTpOMarHuTHOro reHepaTopa.

BreinykaeHHbIE CHHYCOHIaTbHBIE KOJIeOaHusI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIEMH IEPEMEHHOI0 TOKa.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU WHIYKTUBHOCTH H
KOHJIEHCATOopa.

VY CTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3JIEKTPOIepeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIEN0BATEIbHO COCIUHEHHBIE KOHIEHCATOP, KaTYIIKY
U PE3UCTOP.

HaGntoneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B L[N IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbIL.

Mexanuueckrue BOJHBI, YCIOBHMS UX pacrnpocTpaHeHusd. [lonmepeunsle W NpPOROIbHBIE BOJIHBI.
Ilepron, cCKOpPOCTh pacnpOCTpaHEHUs W JJIMHA BOJHBL. CBOMCTBA MEXAHMYECKUX BOJIH: OTpPaXKCHHE,
npejgoMiIeHue, naTephepeHys u Audpaxius.

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

[ITymOBO€ 3arpsi3HEHUE OKPYKAKOIIEH CPEIBL.

ONEKTPOMarHUTHHIE BOJIHBL. YCJIOBMSI M3JIY4EHMsI DSJEKTPOMAarHUTHBIX BOJH. B3aumHuas
OpHUEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CsaoiicTBa AJIEKTPOMAarHUTHBIX BOJH: OTPa)XXCHHE, IPEJIOMIICHUE, noJisipu3anus,
uHTephepeHrs U AU(paKIHs.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguoOCBsI3U U TelneBUACHUA. Pagronokanus.

ONEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpolcTBa M NPAKTHUYECKOE IPHUMEHEHHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI, pajap,
panuonpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup, yibTpa3BykoBas AUarHOCTUKA B TEXHUKE U
MEIULIVHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTpaHEHHUE MONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habuntoienne oTpakeHus U IpeIoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuy MEXaHU4eCKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmtoneHue cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJleOaHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH: OTPAaKEHUE, IPEJIOMIICHHE, MOJSpHU3alus,
audpakius, nHTephepeHIus.

OO6HapyxeHue HH(PaKpacHOro M yIbTpadroIeTOBOTO U3ITyYSCHHH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOnMHENHOE pacIPOCTPAHEHHE CBETA B OQHOPOAHOM cpene. JIyd cBera. Toueunslii HCTOYHUK
CBETa.

OtpaxkeHune cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHUN B TIJIOCKOM 3e€pKaje.
Cddepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOJIOTHBIM TOKAa3aTelb MPETIOMIICHHS.
OTHOcHTENbHBIN MOKa3aTeNb npeioMieHus. [IoCTOSIHCTBO YacTOThI CBETa U COOTHOIICHUE JIMH BOJIH
IIPH NEPEX0/I€ MOHOXPOMATHUECKOI0 CBETa Yepe3 TpaHuIly pas3jiesna IByX ONTHYECKUX Cpel.

Xon nyyeit B npusme. Jucniepcust ceera. CiaoxHbIM cocTaB Oenoro cBera. LIBer.



[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroa moJTHOTO BHYTPEHHETO OTPAXKEHUS.

Cobuparomue u paccenBaroiue TuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOsSHUE U ONTHYECKas CHIIa
TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOT'O PAacCTOSTHUSI TOHKOM chepruueckoi JIMH3bI OT €€ TeOMETPUU U
OTHOCHUTEJIHOTO NTOKA3aTeIsl IPEJIOMIICHUS.

dopmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOWIEALIETO JIMH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOM OCH.
[Toctpoenne n300pakeHUH TOUKU M OTpe3Ka MPsIMON B COOMPAIONIMX M PAaCCEUBAIOLIUX JIMH3aX U MX
CUCTEMAX.

Onrtuyeckue npubopsl. Paspemaromnias cnocoOHoCTh. [11a3 Kak onTuyeckas cucremMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonroBas ontuka. MaTepdepennmst cBera. KorepeHTHbIE MCTOYHHUKH. YCIOBHS HAOTIOACHHUS
MakCUMyMOB M MHUHUMYMOB B HWHTEP(EPEHIIMOHHON KapTHHE OT JBYX KOTEPEHTHBIX HMCTOYHUKOB.
[Tpumeps! KITaCCHUECKUX MHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius ceera. JudpakuronHas pemeérka. Y ciaoBue HaOMIOACHHS TTaBHBIX MAKCUMYMOB TIPH
MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha TUGPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuyeckue yCcTpoHCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: OYKH, JIyMa, MepucKor, (oToarmnapar,
MHUKPOCKOTI, MPOEKIIMOHHBIN ammapar, MPOCBETICHHE ONTUKH, BOJOKOHHAS ONTHKA, MU(PAKIMOHHAsS
peueTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccenenoBanue npesioMiIeHus CBETa.

Habnronenune momHoOro BHYTPEHHETO OTpaKeHHUs. MOenb CBETOBO/IA.

HccnenoBanue xona CBETOBBIX IIy4KOB yepe3 IUIOCKONApAJUICIbHYI0 IUIACTHHY U
IpU3MY.

HccnenoBanmne cBONCTB N300paXKeHU B TIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Habmroienre 11BeTOB TOHKUX TIEHOK.

Habmtonenue nudpaxkuuu cera.

N3ydenne nudpakiimoOHHON peréTKu.

Habmtonenue nupakiiMoOHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

HabmtoneHue nomnsipu3anuu cBeTa.

[IpumeHneHue nouIpouI0B JIUIsl U3yYEHUSI MEXaHUYECKUX HaPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JIHH3).

N3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[Tonydyenne n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonyuenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHHe TEIECKOMMYECKUX CHCTEM.

Ha6monenue nudpakiuuu, nHTEphHEpeHIINH U TONISPU3AIIHN CBETA.

N3ydeHnue nossspu3anuu CBETA, OTPAKEHHOTO OT TOBEPXHOCTH JUAJIEKTPHKA.

W3yuenne naTepdepeHIun Ja3epHOro U3Iy4eHUs Ha ABYX LIENsX.



Hab6monenue qucnepcum.

Habmonenue u uccnenoBanue 1upakiinoHHOTO CIEKTpA.

N3mepenne 1imHbl CBETOBOM BOJIHBI.

[Tonydenue criekTpa U3Iy4yeHus: CBETOMO/1a IPU MTOMOIIH TU(DPAKIIMOHHON PEHIETKY.

Pa3znes 6. OcHOBBI crIeMAJILHONW TEOPUH OTHOCUTEIHLHOCTH.

I'panuubl  IPUMEHUMOCTH  KJIAacCMYECKOM MexaHuku. llocrymarel cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBEHHO-BpEMEHHOM HWHTEpBal. [IpeobpazoBanms Jlopenua. Ycnosue
MPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKPALIEHUE JIMHBI.

OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPTUS IIOKOS.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: CITYTHUKOBBIE TPUEMHUKH, YCKOPUTEIH
3apSKEHHBIX YACTHII.

YdeHU4ecKuil IKCIIEPUMEHT, 1a00paTOpHbIe padOThI, MPAKTUKYM.

OmnpeneneHne WMITyJIbCa W DHEPTUU PEIATUBUCTCKUX dYacTull (mo (otorpadusiM TPEKOB
3apsSKEHHBIX YACTHL] B MArHUTHOM IIOJIE).

Pazgen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckynapno-60onnoeoit oyanusm.

PaBHOBecHOE TerioBOE H3TydeHHE (M3TydeHHe aOCOMOTHO YEPHOTO Tela).
3akoH cmenieHus: Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akoHsl dotorddexra. YpaBHeHHEe DWHINTEHHA AJs
dbotoaddekra. «KpacHas rpanuma» Gororddexra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIOTHO IMOTJIOMIAIOUIYI0 M abCOIOTHO
OTpaXkarolyto nosepxHocts). OnbiTsl 1. H.

Jlebenena.

BonnoBsle cBoiicTBa yactul. Bonnsl ne bpoitns. [inna BonHsl 1e bpoitns u pasmeps! o01actu
JIOKaJIM3alMK JBUKYIIeHcs yacTuiibl. KopryckynsspHOBOIHOBOM ayanu3M. JIudpakius 31eKTpOHOB Ha
KpUcTajiax.

Crneuunduka n3mepenuit B Mukpomupe. CooTHoIeHHs HeonpeaenénHocrel I'elizenodepra.

TexHnueckue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPOMETP, (HOTOIIEMEHT,
¢boTonaTUnK, TYHHENIbHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOJIMO/.

Jemoncmpayuu.

®oToddeKT Ha YCTaHOBKE C IUHKOBOM MITACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Conneunas Oartapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccnenoBanus GpoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAIIPSKEHHUSL.

Tema 2. @uzuka amoma.
OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas moaens atoma Pesepdopra.



[Toctynarer bopa. M3nydenue u mornomnieHue GOTOHOB MPH TMEPEX0Jie aToMa C OJHOTO YPOBHSI
SHEPrUU HA JIPYTOM.

Bunel ciektpoB. CEKTp ypOBHEHR HEPTUU aTOMa BOAOPOJA.

CrionTaHHOE M BBIHYKIEHHOE U3IydeHue ceera. Jlasep.

TexHuueckue ycTpoilcTBa U TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPaIbHbIN aHaau3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETUMKA HOHU3UPYIOLIMX YACTHULL.

Onpenenenye JIMHBI BOJIHBI JIA3€PHOTO U3JIYUEHMUSL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Haburoienne TMHEeHYaToro CeKTpa.

HccnenoBanue crnekrpa paspesKeHHOIO aTOMapHOrO BOAOPOJAa M U3MEPEHHE ITOCTOSIHHOM
PunGepra.

Tema 3. uszuka amomno20 A0pa u 31eMeHMAPHLIX YACHUY,.

Hyxnonnas monens sipa I'eiizen0epra—Banenko. 3apsa sapa. MaccoBoe uncio sapa. M3ortomnsl.

PagnoaktuBHOCTE. Anbda-pacmag. ONEKTPOHHBIA H TO3WTPOHHBIN Oerapacnan. [amma-
U3JIy4EHHUE.

3aKOH paJAMOaKTUBHOIO pacnajga. PaavoakTtuBHble u30TONBI B Ipupoxae. (CBolicTBa
MOHU3UPYIOLIETO U3JIyuyeHUs. BinsHue paaroakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH
u3nydenus. Jlozumerpust.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. JleneHue u cuHTe3 saep. SnepHsle peakTopbl. IIpobiemsl ymnpasisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIEeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

Meroasl perucTpanuy U UCCIEN0BAHNS JIEMEHTAPHBIX YaCTHLL.

OyHAaMEHTAIbHBIE B3aUMOJCHUCTBUA. bapuoHbl, Me30HbI W JenToHbl. IIpencraBneHue o
CrannaptHoit Mmonenu. KBapk-rimrooHHast MOJIENb aIpOHOB.

®usuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHAs SHEPTUSL.

EnuncTBO nznueckoil KapTUHBI MUpa.

TexHu4eckue ycTpoicTBa U TEXHOJIOTHUECKHUE MPOLECCHL: T03UMETpP, Kamepa BuibCcoHa, saepHbIi
peaKkTop, TepMOsIJICpPHBINA peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomoi, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

HccnenoBanue paJuoakTUBHOTO (hOHA € MCTIOJIb30BAaHUEM J03UMETPA.

W3yuenue nornoieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH.

Otanbl pa3BuTUs acTpoHOMHH. [IpukiagHOe M MHPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMMH.
[TpMeHUMOCTh 3aKOHOB (PU3UKHU ISl 0OBSICHEHUS IPUPO]Ibl KOCMUYECKUX OOBEKTOB.

Meroasl  acTpoHOMHYECKMX  ucciaenoBaHuil.  COBpPEMEHHBIE  ONTHYECKHE  TEJIECKOIIBI,
paZivoTeNIeCKOIIbl, BHEATMOC(EepHasi aCTPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KEHHUE.

Conneynas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComnHna U 3BE37.



3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHKH. J(Marpamma «CHEKTpPajJbHBIA KJIACC — CBETUMOCTBY.
3BE3/1bl TJIABHOW IMOCJIEN0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBb» Uil 3BE3] TJIaBHOU
I0CJIe10BaTeNbHOCTH. BHyTpeHHee cTpoeHune 3B€31. COBpEeMEHHBIE ITPEACTABICHUS O IIPOUCXOKICHUU U
sBotouny CoJiHIA U 3BE3/. DTaIbl )KU3HU 3BE3 .

Muneunbiii [Iyte — nama [amaktuka. [lonmoxkenue u nBuxenue Connua B ['amaktuke. Turbl
rajiakTuk. Paguoranaktuky u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. PazOeranue rajakTuk.

Teopus bonbmoro B3peiBa. PenukroBoe u3iydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus.

HaGmonenust 3BE3qHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX
NPUIIOKECHUN TSl ONpEICNCHHUS MOJIOKEHUsT HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moymapus U spKue 3BE31bl.

Habnronenus B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.

Du3nyecKuii MPaKTHKYM.

CnocoObl m3MepeHusi (U3HUECKUX BEIMYMH C HCIOJIB30BAHUEM AaHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauunH. OIeHKa TPaHuI] OTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HM3MEPEHUH, WCCIICOBAHWIA 3aBUCUMOCTCH (PU3NYCCKUX BEIIMYUH,
MpOBEpKa TMPEUIOKEHHBIX THIOTe3 (BbIOOp H3 paboT, ONMUCAaHHBIX B TEMAaTHUECKUX paszzesax
«YUeHHYECKUIN IKCIIEPUMEHT, JTa00PaTOPHBIC paOOThI, IPAKTHKYM)).

O0o0maroniee noBTOpeHMe.

OO6o001enre U cucTemMatusalys COJEpXKaHUS pas3lenoB Kypca «Mexanuka», «MosekymspHas
¢bu3nKka U TepMOAMHAMHKAY, «IJeKTpoAuHamukay, «KomneGanus u BOIHBI», «OCHOBBI CIENHATHLHOM
TEOpUU OTHOCUTENBbHOCTHY, «KBaHTOBas (hr3HKay, «IIEMEHTHI ACTPOHOMHH U aCTPODUZUKI.

Ponb ¢u3nMku M acCTpOHOMHMH B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, COIMaNbHON M 3THYECKOM
cepax AeATeIbHOCTH YelIOBeKa, poJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHON Hay4yHOU KapTHHE
MUpa, 3HaYCHHE ONMMCATEIbHON, CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIBHOM M MPOTHOCTUYECKOW (pyHKIUI
¢usnyeckoil Teopuu, ponb (GU3NUECKOM Teopuu B (POPMUPOBAHUM MPEACTABICHUH O (U3NUECKOM
KapTUHE MUPA, MECTO (U3NUYECKON KapTHHBI MUpPa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEJCTABICHUN O IPUPO/IE.

Me:xnpeamerHbie CBSI3H.

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHS B 11 kilacce ocCymlIecTBISETCS C y4ETOM
COJIEP>KATENbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHK{, OWOIIOTUH, XUMUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmuvle ROHAMUS, C6A3AHHbLE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBICHUE,
Hay4HbI (akT, rumoresa, (usnyeckas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE, AKCIIEPHUMEHT,
MO/JICIMPOBAaHNUE, MO/IETb, U3MEPEHHE, MTOTPEITHOCTH U3MEPEHU, U3MepuTeIbHbIe TPUOOPHI, U pOBas
nabopaTopus.

Mamemamuka: peuieHue cucteMbl ypaBHeHu. Tpuronomerpuueckue QyHKIMHA: CHHYC, KOCUHYC,
TaQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. BEKTOpHI M HMX MPOEKIMH Ha OCH
KOOpJMHAT, CcjloXeHHue BeKTopoB. IIpousBonubie snemeHTapHbIXx QyHKUMHA. [lpusHakum nonoOus
TPEeYTroJbHUKOB, OINpeieIeHHE MJIOMAAN IIOCKUX GUryp u oobéma Ted.



Buonozus: snextpuveckue SBICHUS B JKUBOW MPHPOJE, KojeOaTelbHbIC MBYKCHHS B YKHBON
PUPOJIE, FIKOJOTMIECKUE PUCKU TPH MTPOU3BOACTBE AIICKTPOIHEPIUH, HICKTPOMATHUTHOE 3arpsi3HEHUE
OKpY)KaIOIIeH Cpefbl, YJIbTPa3BYKOBas ITHATHOCTHKA B MEIHMIIMHE, ONTUYECKUE SIBJICHHUS B HKHBOM
pUpOJIE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAIMYECKAsE CTPYKTypa TBEPABIX TEJ, MEXaHH3MBbI
00pa3oBaHus KPUCTALTUICCKON PEIIETKH, CIIEKTPATbHBINA aHAIIN3.

Teocpagpus: marHuTHBIE TOJIOCA 3EMJIH, 3aJeKH MATrHUTHBIX pPya, (HOTOChEMKA 3EMHO
MOBEPXHOCTH, ceiicMorpad.

Texnonozus: TPUMEHEHNE MTOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, JIEKTPOABUTATENh SIKOOH,
TeHepaTop MEePEeMEHHOT0 TOKA, HHAYKIIMOHHAS 1IeUb, TMHUU 3JICKTPOIepe1ay, 3JCKTPOABUTaTEeb, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TeaedoH, CBY-neub, ynpTpa3ByKkoBas TUarHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN aIapar, BOJIOKOHHAs ONTHKA, COJIHEYHAs Oarapesi, CHyTHUKOBbIE IPUEMHUKH, sEpHas
SHEPreTUKa M SKOJIOTHYCCKHUE aCTIeKThI €€ pa3BUTHS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

n/n

HaunmeHoBaHue pa3jesioB H TeM NPOrpaMMbl

KoanuecTBo yacoB

Bcero

KonTpouabn
ble padoThI

IIpakTnyeck
ue padoThl

DJIEKTPOHHBIE
(mudposrie)
o0pa3oBare/ibHbIE

pecypcsl

Pasgen 1. HAYUHBIM METO/I IO3HAHUS ITIPUPO/IbI

11

Hayunslit MeTO IO3HAHUS IPUPOBI

6

bubauorexka ®I'MC
«Most mKkoma» —
lesson.academy-
content.myschool.e
du.ru/03/10

Uroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1

Kunematuka

10

Poccuiickas
3JIEKTPOHHAs
IIKOJIa -
resh.edu.ru/subject/
28/10/

2.2

JlmHaMuka

10

[Topran
JTUCTAaHITMOHHOTO
oOyuenus MAOY
COLI Ne4  ropon
Acuno Tomckoi
o0iactu
http://katalog-
sosh4.ucoz.ru/

2.3

Craruka TBEpIOTO TENa

Poccuiickas
OJICKTPOHHAsA
IIKOJIa -
resh.edu.ru/subject/
28/10/

2.4

3aKOHBI COXPAaHCHUS B MEXaHHUKE

10

ITopran
JTACTAaHITMOHHOTO
obyuenuss MAOY
COII Ne4  ropon
Acwuno Tomckoi
obmactu




http://katalog-
sosh4.ucoz.ru/

Uroro no pazneny

35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 | OcHOBBI MOJIEKYISIPHO-KUHETHYECKON 15 1 [Mopran
Teopuu JMCTaHITHOHHOTO

obyuenuss MAOY
COII Ne4  ropon
Acuno  Tomckoit
obrnactu
http://katalog-
sosh4.ucoz.ru/

3.2 | Tepmomuunamuka. TermoBbie MaITMHBI 20 1 Ownnaiin 1IKoJs1a
doxkchopa
foxford.ru

ArperaTHble COCTOSHUS BEIIECTBA. [Topran

®da30BbIe EPEXOIbI JMCTaHITHOHHOT'O
o0yuenuss MAOY
COLI N4

3.3 14 1 *r Topod
Acuno  Tomckoit
obnactu
http://katalog-
sosh4.ucoz.ru/

Uroro no pazneny 49
Paznen 4. JIEKTPOJINHAMUKA

4.1 | DnexTpuueckoe mnoie 24 1 Omnnaiin IKOJIA
dokchopa
foxford.ru

4.2 | TlocTOsTHHBIHN 31EKTPUUECKUI TOK 24 1 Omnunaiin IKOoJIa
dokchopa
foxford.ru

4.3 | Toku B pa3IUYHBIX Cpeaax 6 Omnunaiin 1IKoJIa
doxkchopa
foxford.ru

Uroro mo pazneny 54

Paznen 5. DU3HUYECKHWIN MPAKTUKYM



https://foxford.ru/?ysclid=lm91kyip4s684619322
https://foxford.ru/?ysclid=lm91kyip4s684619322
https://foxford.ru/?ysclid=lm91kyip4s684619322
https://foxford.ru/?ysclid=lm91kyip4s684619322

5.1 | ®dusnueckuil NpakTUKyM 16 16 bu6bnuorexa ®I'UC
«Moss mKoma» —
lesson.academy-
content.myschool.e
du.ru/03/10

Utoro mo pazneny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O 170 8 16
I[MPOT'PAMME

11 KJIACC

KosuuecrBo yacoB DJIeKTPOHHBIE
(uugposbie)

Ne 0

H HpaKanec o0pa3oBaTe/IbHbIC

/i AUMCHOBAHHUE PAa3a€jioB U TEM NIPOrpaMMbl Beero KOHTPOJILHLIE e pecypebr

padoTsbl
padoThI
Paznen 1. JIEKTPOJANHAMUKA

11 MaruauTHO€ noJie 14 OO6pazoBaTenbHbIT
nopran VYuu.py
uchi.ru

1.2 DneKTpoMarHuTHast MHIYKITUS 13 1 Poccuiickas
JNEKTPOHHAS
HIKOJIa —
resh.edu.ru/subject/
28/10/

Hroro no pasneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI

2.1 Mexanuueckue KoneOaHus 10 Poccuiickas
JIEKTPOHHAS
TITKOJTa -
resh.edu.ru/subject/
28/10/

2.2 DNeKTpOMarHuTHbIE KoJeOaHMs 15 Omnunaiin 1IKoJIa
dokchopa
foxford.ru



https://uchi.ru/?-2.9&ysclid=lm91avzkh4885385011
https://foxford.ru/?ysclid=lm91kyip4s684619322

Mexanndeckue 1 OJICKTPOMAarHuTHBIC
BOJIHbI

2.3 10 1

[Topran
JOUCTAHIIMOHHOT'O
obyuenus MAOY
COII Ne4  ropon
Acuno  Towmckoit
obyactu
http://katalog-
sosh4.ucoz.ru/

24 Omruka 25 1

Onnaiig IIKOJIa
dokcdopa
foxford.ru

Wroro mo paszneny 60

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

3.1 Ocuoser CTO 5 1

ITopTan
JTUCTAHIIMOHHOTO
obyuenuss MAOY
COII Ne4  ropon
Acuno  Towmckoi
obnactu
http://katalog-
sosh4.ucoz.ru/

Uroro no pazneny )

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynspHo-BOIHOBOH Ayain3m 15

Suanekc  YuyeOHHUK
—  COBPEMEHHOE

obpaszoBanue
andex.ru

4.2 dusmka atoma 5

Ownnaiig IIKOJIa
dokchopa
foxford.ru

4.3 @du3nka aTOMHOTO s1/1pa ¥ JIEMEHTAPHBIX )
YacTHIl

SAunekc  YuyeOHHUK
—  COBPEMEHHOE

oOpaszoBaHue

(yandex.ru)

Hroro no pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN



https://foxford.ru/?ysclid=lm91kyip4s684619322
https://education.yandex.ru/main
https://education.yandex.ru/main
https://education.yandex.ru/main
https://education.yandex.ru/main
https://foxford.ru/?ysclid=lm91kyip4s684619322
https://education.yandex.ru/main
https://education.yandex.ru/main
https://education.yandex.ru/main
https://education.yandex.ru/main

5.1 | DneMeHThI aCTPOHOMHH U ACTPOPUBUKH 12 OnnaiiH 1Ko
dokchopa
foxford.ru

Hroro no pazueny 12
Paznen 6. PUSHUECKUN MPAKTUKYM

6.1 | Dusnueckuil IPaKTUKyM 16 16 Poccuiickas
DJIEKTPOHHAS
IIKOJIa -
resh.edu.ru/subj
ect/28/10/

Wroro mo pazneny 16

Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrematuzausi u  0000ImeHHe
MPEIMETHOTO COJICP)KAHUS M  OIbITA O0pa3oBarenbH

7.1 | nesaTenbHOCTH, MPUOOPETEHHOIO IPH 15 Bl nopTan

n3ydyeHuu kypca ¢umsmkn 10 — 11 Yuu.py uchi.ru
KJIaCCOB

Utoro no pazneny 15

PesepBHoe Bpems 10

OBILIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME



https://foxford.ru/?ysclid=lm91kyip4s684619322
https://uchi.ru/?-2.9&ysclid=lm91avzkh4885385011
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