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IlosicHuTeILHAA 3aMMUCKA

HasBanue npeametHoil o6sactu — «EcTecTBEHHOHAYYHBIE TPEIMETBI».
HasBanwue yueOHoro npeamera — Ousuka;
YpoBeHb 00pazoBaHus — cpeiHee odIee 00pa3oBaHue.
Peanuszyemsbiii YMK:
10 xnacc
o @uswuka. Paboune mporpammel. 10—11 knacc. bazoBbrii u yriayonéunsiii ypopau. [llaTtanuaa
A.B.
o @uswuka. [Toypounsie pazpadorku. 10 kmacc. Caypos HO.A.
o  ®usuka. 10 xiacc. (0a3oBbIil ypoBenb). Msxkuiues I'.41., Byxosues b.b., Corckuit H.H. (nox
pen. [TapdentreBoit H.A.)
o  @usuka. 10 xnacc. DnexkrporHoe npunoxkenue (DVD) k yueOuuky Msikumesa I'.41.,
byxognesa b.b., Corckoro H.H. (mox pen. I[lapdhentbeBoii H.A.)
e CoOopnuk 3amau o ¢usuke: s 9-11 k1. o6meodpazosat.yupexxaenuii / Coct. I'.H.
CrenanoBa. — M.: IIpocBemienue, 1995
e @®wuszuka: KOHTPOJIb 3HAHWH, YMEHU W HaBbIKOB yd-csi 10-11 kmaccoB OY: 6a30Bbli U
npouIbHBIA ypoBHHM : KH. mis yumrtens / B.A. 3a6otun, B.H. Komuccapor. — M.:
IIpoceemenue. 2008. — 64c. Nn.
e Kupuk JILA. u 1p. 3anmauu o ¢usuke s npouibHOM mkonsl. 10-11 kmaccer.

11 xnacc
o @usuka. Paboune mporpammel. 10—11 knacc. bazoBbiit u yriayonéunsiii ypopau. [llaTanuaa
A.B.

o @usuka. [Toypounsie pazpadorku. 11 kmacc. Caypos HO.A.

o @usuka. 11 xmacc. (6a3oBsii ypoBeHs). Msakumies I'.5., Byxosues b.b., Yapyrun B.M.(nion
pen. [TapdentreBoit H.A.)

o @usuka. 11 knacc. Dnexrponnoe npunoxkenue (DVD) k yueOunky Msikumesa I'.51.,
byxoenesa b.b., Uapyruna B.M. (nox pen. [TapdpentreBoit H.A

e CoOopnuk 3amau o ¢usuke: s 9-11 k1. obmeodpaszosar.yupexxaenuii / Coct. I'.H.
CrenanoBa. — M.: IIpocBemienue, 1995

e Kupux JILA. u np. 3agaun no ¢pusuke 1ist npopuinbHOM mKoisl. 10-11 kmaccsl.

Kounermus' —mnpenomasanus ydeOGHoro mnpeamera «®usMka» B 00pa3zoBaTENbHBIX
opranmzanusx P®, peanu3yromux OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPAMMbI HPEACTABISET
CHCTEMY B3IJIZ0B Ha 6a30Bble MPUHLIUIIBI, IPUOPUTETHI, LIEIX U OCHOBHBIC HAIPABJIECHUS PA3BUTHS
¢usnvyeckoro o0Opa3oBaHUS KaK YacTH €CTECTBEHHOHAy4YHOTo oOpa3oBaHus B Poccuiickoii
denepaiuy, a TaKKe ONpeseNseT MEXaHU3MBbl, PECYPCHOE 00ecIiedeHUe U 0XKHUIAeMbIe Pe3yIbTaThl
oT ee peanu3anuu. KoHLeNus HampasleHa HAa COBEPLUICHCTBOBAHME MPENOJABaHMs y4eOHOro
npeaMera «Dusnkay.

Baxxneiimm TpeboBaHNEM SIBISETCS HENPEPHIBHBIHN U MTOCIIET0BATENbHBIN XapaKTep OCBOSHUS
cucTeMbl (U3NYECKUX 3HAHUH U CITIOCOOOB JIEATENFHOCTH Ha NMPOTSKEHUHU BCETO NMEPHOia 00yUEeHHUS.
HeusmennbiMu  octatorcss 1end  (GOPMHUPOBAHMS — IMO3UTUBHOTO  OTHOLIEHUS K  Hayke,
€CTCCTBEHHOHAYYHOM TI'PaMOTHOCTH, PAa3BUTHS JIMYHOCTHBIX KauyeCTB M HMHAMBHIYaJIbHBIX
crocoOHocTe|. 3anaun npenoaaBaHus GU3UKN BapbUPYIOTCS OT 3Tara o0ydeHus..

! Vreepxnena pemennem Komnernn Munucrepetsa npocsenienus Poccuiickoii ®enepanun, mpotokoi ot 03.12.2109
NeITK-4BH



Lean, Ha fOCcTHKEHUE KOTOPBIX HANIPABJIEHO U3y4YeHHe (PU3NKH:

e TIOBBIIIEHHE KadecTBa OOpa3oBaHUS B COOTBETCTBUM C TpPeOOBAaHMSIMH  COLMAIBHO-
SKOHOMHYECKOTO W HWH(OPMAIMOHHOTO pa3BUTHS OOIIECTBA W OCHOBHBIMU HAIPABICHUSIMH
pa3BuTHsA 00pa30BaHUs HA COBPEMEHHOM 3Talle;
e CO3/IaHME KOMILJIEKCA YCJIOBUW /IS CTAHOBJICHHS U PAa3BUTUS JMYHOCTU BBIMYCKHUKAa B €€
WHANBUAYATbHOCTH, CAaMOOBITHOCTH, YHUKAIbHOCTH, HEMOBTOPUMOCTH B COOTBETCTBHH C
TpeOOBaHUSMHU POCCUICKOTO OOIIIECTBA;
e oOecrieyeHne MIAHUPYEMBIX PE3yIbTATOB MO JOCTHKEHHUIO BBIMTYCKHUKOM IEJIE€BBIX YCTaHOBOK,
3HAHUI, YMEHUW, HABBIKOB, KOMIIETEHUWA W KOMIIETEHTHOCTEH, OMPENENISIEMbIX JIMYHOCTHBIMH,
CEMEHHBIMU, OOIIECTBEHHBIMH, TOCYJApPCTBEHHBIMU MOTPEOHOCTAMH U  BO3MOXHOCTSMU
00y4aroIerocs, WHJAUBUIYATbHBIMA OCOOCHHOCTSIMH €TI0 Pa3BUTHUS M COCTOSIHUS 3JI0POBBSI;
e YCBOCHHE YYAIIUMHUCS CMBbICIIa OCHOBHBIX MOHSITHA M 3aKOHOB (DM3UKH, B3aUMOCBSI3U MEXKIY
HUMU;
e (opMHpOBaHHE CHCTEMbl HAay4HBIX 3HAHUUA O MpUPOJE, ee (DyHAaMEHTaJbHBIX 3aKOHAX I
MMOCTPOCHHUS MPEACTABICHUS O (PU3UUECKOIN KapTUHE MUDPA;
e (dopmupoBaHHe YOEXKIEHHOCTH B IMO3HABAEMOCTH OKPYXKAIOLIETO MHpPa U JIOCTOBEPHOCTHU
Hay4YHBIX METOJIOB €T0 U3y4YCHHUS;
e pa3BUTHUE MO3HABATEIBHBIX MHTEPECOB M TBOPUECKHUX CIIOCOOHOCTEH ydaluxcs v NpuoOpeTeHne
OTIBITa PUMEHEHUS HAyYHBIX METOJIOB TIO3HAHUS, HAOIOIeHNS (PU3UYECKUX SBIICHUM, TPOBEICHUS
OTIBITOB, MPOCTBIX SKCIEPUMEHTAIBHBIX HCCIEIOBAHUHN, MPAMBIX M KOCBEHHBIX H3MEPEHHH C
WCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX H3MEPHUTEIHHBIX MPHUOOPOB; OIEHKA IMOTPEIIHOCTEH
TMOOBIX U3MEPEHHI;
e CHCTEMaTH3aIUs 3HAHUN O MHOTOOOPa3HH OOBEKTOB U SIBICHUI MPUPOIBI, O 3aKOHOMEPHOCTSIX
MPOLIECCOB M O 3aKOHaX (HU3UKU MAJIT OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO HCIIOJIb30BAHUS
JOCTH>KCHHUM HAYKH B TaJIbHEHIIIEM pa3BUTHH [IUBUIN3AIINM;
e (opMHpOBaHHE TOTOBHOCTH COBPEMEHHOTO BBIITYCKHUKA OCHOBHOM IIKOJIbI K aKTUBHOW yueOHOU
JeSITETPHOCTH B MH(POPMALMOHHO-00pa30BaTeIbHON cpesie 0o0IIecTBa, MCIOIb30BAaHUIO METOIOB
MO3HAHUS B MPAKTUYECKOM JEITENbHOCTH, K PACHIMPEHUI0 U YIIIyOIeHUI0 (PU3UUECKUX 3HAHHUM U
BbIOOpa (PU3MKK KaK MPOPHIBHOTO MpeaMeTa ISl IPOIOJIKEHUS 00pa30BaHMUS;
e OpraHu3anus 3KOJOTUYECKOTO0 MBIIUICHUS W IIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE, OCO3HAHHE
HEOOXOJUMOCTH TPUMEHEHUS JOCTIDKCHMM (U3UKK W TEXHOJIOTMM Ui  paludOHaJIbHOTO
MIPUPOIONIONB30BAHUS;
e TIOHMMAaHHE PU3NICCKUX OCHOB U MPUHIIUIIOB JIEHCTBUS (pabOThI) MAIIIMH M MEXaHU3MOB, CPEJICTB
MIEPEeIBIDKEHUSI M CBsI3U, OBITOBBIX NPUOOPOB, MPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOIECCOB,
BIIMSHUS KX Ha OKPYXAIOIIYI0 Cpely; OCO3HAaHHE BO3MOXHBIX TMPUUYMH TEXHOTCHHBIX U
IKOJIOTHYECKHUX KaTacTpod;
e (opMHpOBaHHE TPEICTABICHUN O HEPAIMOHAIBHOM HCIOJIB30BAHUU IPHUPOIHBIX PECypCOB U
SHEPTUH, 3arPSI3HEHUH OKPY KaloIlel cpeibl Kak CIeICTBHE HECOBEPILIEHCTBA MAIITMH M MEXaHU3MOB;
e OBJIAJICHUE OCHOBaMH O€30IaCHOTO HWCIIOJNIb30BAaHHUS E€CTECTBEHHBIX M HMCKYCCTBEHHBIX
ANEKTPUYECKUX M MATrHUTHBIX TOJEH, SIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
HMCKYCCTBEHHBIX HMOHU3UPYIOIIUX H3JIYyYeHUH BO U30€KaHWE UX BPEAHOrO0 BO3JIEUCTBUS
Ha OKPY’KaIOIIYI0 Cpey U OpraHu3M YeJoBeKa
e pa3BUTHE yMEHHUS IUIAHUPOBATh B TOBCEJIHEBHOM >XM3HU CBOM JIEUCTBUS C MPUMEHEHHUEM
MOJTyYE€HHBIX 3HAHUI 3aKOHOB MEXaHUKH, FTIEKTPOAMHAMUKH, TEPMOAMHAMUKH U TEIUIOBBIX SIBJICHUN
C LIEJIbIO0 COEpEKEHUS 37J0POBbSI.

JlocTmwkenne 1iee pabodeil mporpaMmbl 10 (U3UKE 00ecTeYuBAETCA peleHueM
cJIeAYIOIIHX 3a/1a4:
e oOecrieueHre H(OPEKTUBHOTO COYETAHHS YPOUHBIX U BHEYPOUHBIX (OpPM OpraHuzaluu
00pa30BaTEILHOTO MPOIIEcca, B3aNMOACHCTBHS BCEX €T0 YYaCTHUKOB,;
e OpraHu3alusi MHTENIEKTyalbHBIX M TBOPYECKUX COPEBHOBAHMWI, NPOEKTHOM U ydeOHO-
HCCJIEI0BATENIbCKON AESITEIbHOCTH;
e COXpaHEHHE U YKpelsieHue (QU3NYECKOro, ICHUXOJOTHYECKOTO0 U COIMAIBHOIO 3J0POBbA
oOydaromuxcs, odecreueHne ux 0e30MacHOCTH;
e (opMupoBaHHE MO3UTUBHON MOTHBAIIMH 00YYAIOUINXCS K YUeOHOM e TeIbHOCTH;



e oOecrieueHWEe  YCJIOBUH,  YYHUTHIBAIONIUX  WHAUBUAYATbHO-TMYHOCTHBIE  OCOOCHHOCTH
00yyJaromuxcs;

e COBEPIICHCTBOBAHHME B3aMMO/ICHCTBUS YUEOHBIX TUCITUIUINH HA OCHOBE HHTETPAIlUH;

e BHEJpPEHHE B yueOHO-BOCIHMTATEIbHBIN MPOILECC COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA,
(hOpMHUPYIOIINX KITFOUEBHIE KOMITETCHITNY;

e pasBuTHe AuddepeHuanuu 00yIeHNUs;

e 3HAKOMCTBO OOYYAIOMIMXCS C METOJJOM HAYYHOTO TIO3HAHHS U METOIaMHU HCCIIeIOBAaHUSI OOBEKTOB
Y SIBJICHUH IPUPOJIBI;

e TpHOOpeTeHHE OOYYAOIIMMHUCS 3HAHWA O MEXaHWYECKUX, TEIUIOBBIX, JJICKTPOMArHUTHBIX H
KBAHTOBBIX SIBICHUSX, (PU3MUECKUX BEIMYMHAX, XaPAKTEPUIYIOIINX ITU SBICHUS;

e (opmupoBaHHE y O0yUYaAIONUXCS YMEHUIN HAOIIOAATh TPUPOJIHBIC SIBJICHUS U BHITIOHSTH OTIBITHI,
nabopaTopHble pabOThl U IKCIIEPUMEHTAJIbHBIE UCCIIEOBAHMS C UCTIOIB30BAHUEM M3MEPUTEIBHBIX
puOOPOB, MUPOKO MPUMEHSIEMBIX B MTPAKTUIESCKON KH3HHU;

e OBJaJieHHUE OOYYaIOIIMMUCS OOIEHAYYHBIMU MOHATHSIMH: MPHUPOIHOE SIBJICHHE, IMIUPUUYECKU
YCTaHOBJICHHBIN (DaKT, mpoOiieMa, TUIOTEe3a, TEOPETUICCKUI BBIBOI, PE3YJIBTAT SKCIICPUMEHTATLHOM
MIPOBEPKU;

e TOHMMAaHHE OOYYAIOIIUMHUCS OTIUYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW WH(OOPMAINH,
[IEHHOCTH HAYKH JIJISl YJIOBIIETBOPEHHUS OBITOBBIX, TPOU3BOJCTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEM
YeNoBeKa.

[IporpamMma mpegycMaTpuBaeT aBa BapuaHTa n3ydeHus ¢puszuku: 1) Ha 6a30BOM ypoBHE; 2) Ha
yrayOJaEHHOM ypOBHE — C UCIOJIB30BAaHUEM JIOTIOJHUTEIBHBIX MAaTCPUATIOB I HW3YUCHHS.
CooTBeTCTBYIONINE BapHAHTHI COACPKAHUS Kypca U TEMAaTHYECKOTO IJIAHUPOBAHUS MPECTABICHBI
B JIAaHHOM IIpOrpamme.

MecTto Kypca B y4ueOHOM I1aHe

Coneprxanne oOydeHus GU3MKe, IPeACTaBICHHOE B paboueil mporpamme, BEICTPOSHO JIMHEWHO U
paccuutano Ha 350 yacoB 3a qBa roja o0y4eHus.

[Tpu m3ydennn pu3ukn Ha yriryoJI€HHOM ypoBHE (5 yacoB B Heneto Bcero 350 gacos: B 10 kmacce
—180 gacos, B 11 knacce — 170 yacoB) B JOMOTHEHHE K OCHOBHOMY KYpCY M3Yy4arOTCsl MaTepUabl
JUIsl YIITyOn€HHOTO ypoBHs. Matepuansl 3TOro YpOBHS MPECTaBICHbI KaK JOMOJHSONME 0a30BbIi
YPOBEHb U pacumpsitoniie ero. OHM BbIIEISAIOTCS B OJIOKH, pacloIOXKeHHbIEe B KOHIIE maparpados (B
clly4yae, €ClIM OHHU SBJSIOTCS pPacIIMpEeHHueM TeMbl 0a30BOr0 YpOBHA), JHUOO MpeACTaBIEHBI
JIOTIONTHUTENBHBIME Taparpadamu A yriayOJEHHOrO M3ydeHus (€clii paccMaTpuBaeMmasl Tema
n3ydaeTcsl TOIbKO Ha yriyOnéHHoM ypoBHe). [IpumepHoe pacrpeneneHHe 4acoB MO TeMaM IS
JTAHHOTO BapUaHTa INIAHMPOBAHUS PUBEACHO B TabIuIE 2.

TaOmmuma 2.
Kraccer KomngecTBo yacoB B KonnyecTBo yueOHbIX | Beero gacos 3a
HEJIEITI0 HEeJeb y4eOHBIN TOJT
10 xmacc 5 36 180
11 xmacc 5 34 170

HNTOI'O na ypoBHE CpeHEro 0o01Iero 00pa3oBaHus 350




IInanupyemsble pe3yabTathl 00yuenus ¢pusuke B 10—11 kiaaccax

OOyuenue ¢u3uke Mo JaHHONH HporpamMMe CrocoOCTBYeT (HPOPMUPOBAHHMIO JIMUHOCTHBIX,
MCTANIPCIMETHBIX W TMPEAMCTHBIX PE3YyJIbTAaTOB O6y‘-I€HI/I$[, COOTBECTCTBYIOIIUX TpC6OBaHI/I$[M
denepanabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOIO CTAHJApTa CPEIHETr0 00IIEro 0Opa3oBaHuUs.

JIMYHOCTHBIMH Pe3yJbTaTAMHM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI CPEIHETO
o011ero o0pa3oBaHUS SBISIOTCS:
v’ (opMUpOBaHHE TPAXKIAHCKOM HICHTHYHOCTH, MATPUOTH3MA, YBAXKEHHS K CBOEMY Hapojy,
YyBCTBa OTBETCTBEHHOCTH Iepe] PoauHol, ropoctu 3a CBOi Kpai, CTpaHy;
v’ (opMHUpOBaHUE FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMO0Opa3oBaHMIO, Ha
MPOTSKEHUH BCEH )KU3HU; CO3HATEIBHOTO OTHOILICHUSI K HEIPEPHIBHOMY 00pPa30BaHUIO KaK yCIOBUIO
YCHEIIHON NpoQecCHOHATbHON U 00IIECTBEHHOM e TeIbHOCTH;
v’ (popMHpOBaHHE OCO3HAHHOTO BbIOOpa Oymyluei MPOPeccHr M BO3MOXKHOCTEH peann3aiiin
COOCTBEHHBIX KU3HEHHBIX IIJIAaHOB,
v’ (GopMHUpOBaHHE MEIOCTHOrO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JMAJIOTe KYJbTYp; YOSKIEHHOCTU B
BO3MOKHOCTH IMO3HAHUS HPUPOABI, B HEOOXOAMMOCTH Pa3yMHOI'O MCIIOJIb30BaHUS JOCTHKCHHUN
HAayKH U TEXHOJIOTHH JJIsA z[aaneﬁmero Pa3sBUTHA YCJIOBECUCCKOTO O6HICCTBa; YBaXXCHUA K TBOPpLaAM
HAYKH U TEXHUKH, OTHOLIEHUA K (DU3MKE KaK JIE€MEHTY 00I1eYesI0OBEYECKON KYJIbTYPBbI;
v' (opMUpOBaHHE TOTOBHOCTH K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, OBIAJECHHIO JOCTOBEPHOM
uHpopMalnue O MepeloBbIX JOCTHKEHHMSIX M OTKPBITHUSX MHPOBOH M OTEUYECTBEHHOM HAyKH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpOHCTBE MUpPaA U OOLIECTBA;
v’ (GopMUpOBaHHE HABBIKOB COTPYAHMYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B MpOIECCEe
0o0pa3oBaTeIbHOI, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIE0BATEIBCKOM, MPOEKTHOM, TBOPUECKOH 1
JPYTUX BUJIOB JESATEIbHOCTH;
v’ (opMHUpOBaHUE MOHMMAHHUS LIEHHOCTEN 3I0POBOI0 U 6€301acHOr0 00pasa KU3HM;
v/ yCBOEHHE MPABIJI HHIHBU/IYAITBHOTO M KOJUICKTUBHOTO GE30ITACHOTO MOBEICHUSI B YPE3BBIYAHBIX
CUTyaluiaX, YIrpOXarmomux XU3HU U 3JO0POBBIO J'IIOI[GI\/II, MMpaBUJI MOBCACHWA Ha TPAHCIIOPTC M Ha
J0porax;
4 q)OpMI/IpOBaHI/Ie OCHOB JKOJOIM4Y€CKOIo MBIIIJIICHUA, OCO3HAHUEC BIWJAHHA COLIKMAJIBHO-
HKOHOMHUYECKUX IPOLECCOB Ha COCTOSHHE MPHPOJHON Cpelbl, NPUOOPETEHHE OIbITa 3KOJIOTO-
HaHpaBHCHHOﬁ JACATCIIBHOCTH.

MeTtanpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeiIbHON MPOrpaMMbl CPETHETO

o0uiero o0pa3oBaHus MPeACTaBICHBI TPeMs IPyNIaMi YHUBEpCAbHBIX YueOHbIX neictBuil (Y'Y ).

PeryasituBubie YY /1

BrITyCKHHUK HAYYUTCSL:
v/ CaMOCTOSTENLHO ONPEAENATh IEIH, 3aJaBaTh MapaMeTphl U KPUTEPUH, MO KOTOPBIM MOKHO
YCTaHOBUTb, YTO 11€JIb TOCTUTHYTA, COCTABJIATH IJIAHBI;
v’ HCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IS JIOCTHIKEHUS LIEIEH, BHIOMPATh YCIIEIIHbIE CTPATErnu
B Pa3JIMYHBIX CUTYyalUsX;
v/ CaMOCTOSTENLHO OCYILECTBIIATH, KOHTPOJIUPOBATL U KOPPEKTUPOBATH YYEOHYIO M BHEYPOUHYIO
JESITETbHOCTD; COMOCTABIIATh MOJTYUYCHHBIN pe3ybTaT AEATEIbHOCTH C OCTaBIECHHOMN LIEJIbIO.

ITo3naBaTesibuble YY /I

BoInyckHHK Hay4duTCS:

v’ BIIQJIETh HaBBIKAMM II03HABATEIBHOMN, YUEOHO-UCCIENOBATEILCKON U MPOEKTHOM JESITEILHOCTH,
CaMOCTOSITENIBHO HAXOIUTh METObI PEIICHHS TPAKTUYECKHUX 3a7a4, HPUMEHATh PA3TUYHBIE METOBI
MMO3HAHUS,

v/ UCKaThb M HAXOJUTh OOOOMIEHHBIE CIOCOOBI PEICHMS 3a4a4, B TOM YHCIE OCYLIECTBIIATH
pa3BEpHYTHIN HH(GOPMALIMOHHBINA TOUCK U CTABUTh HAa €r0 OCHOBE HOBBIE (Y4eOHO-TI03HABATEIIHHBIC)
3a7a4Mu;




v’ OCYIIECTBJIATE  HWH()OPMAIMOHHO-TIO3HABATEIBHYIO  JIEITENLHOCTh,  BKJIIOYas  YMEHHE
OPUEHTHPOBATHCS B PA3jIMYHBIX HWCTOYHMKAX HHQPOpPMAIMHM, KPUTUYECKH OIICHUBATh U
MHTEPIPETHPOBATH NHPOPMALIUIO, TIOTYIaEMYIO U3 Pa3IMYHBIX UCTOYHUKOB;

v/ HCIIOJIb30BaTh pa3IuyHble  MOJIEJIBHO CXEMAaTHYECKHE CpeJCTBA Uil  IPEJCTaBJICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOUICHH, a TaKXKe MPOTUBOPEUUil, BBISIBICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHHKAX;

v/ BBIXOJUTh 33 paMKHd Yy4eOHOrO MpeIMeTa M OCYIICCTBIATH II€JICHANPABICHHBIN MOMCK
BO3MO>XHOCTH LLIMPOKOI'0 IEPEHOCA CPEICTB U CIIOCOOOB JIEHUCTBUS;

v/ BBICTPAaWBATh WHIAMBHIYAIbHYIO OOPA30BATENILHYIO TPACKTOPHIO, YYHUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUSI.

KommyHukaTusHbie YY /[
BEITycKHUK HayguTCS:

v/ HaXOJMTh U MPUBOJUTH KPUTHYECKUE apPI'yMEHTHI B OTHOIIEHUH JECHCTBUN U CYKIECHUIN JPYroro
y4acTHHKa 00pa30BaTEeJILHOTO MPOIIecca;

v 00BEKTHBHO BOCIPUHUMATH KPUTHYECKHEC 3aMCUYaHHs B OTHOUICHHH COOCTBEHHOTO CYXKICHUS,
paccMaTpUBaTh X KaK pecypc cOOCTBEHHOTO pa3BUTHS, 3()(HEKTUBHO pa3periaTh KOH(IUKTHI;

v’ pa3BEpHYTO, JIOTUYHO M TOYHO M3JIAraTh CBOKO TOYKY 3PEHHsS C HCIOJIL30BAHUEM aJIeKBATHBIX
(YCTHBIX ¥ MIUCBMEHHBIX) SI3BIKOBBIX CPE/ICTB;

v/ BIajeTh HAaBBIKAMH [O3HABATCIBHON PE(IEKCHH KaK OCO3HAHUSI COBEPIIACMBIX ICUCTBHU U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB M OCHOBaHWi, IpaHMI] CBOErO 3HaHWS M HE3HAHMUS,
HOBBIX ITO3HABATEbHBIX 3a7a4 U CPEJCTB X JOCTUKECHHUS;

v/ [IpH OCYIIECTBICHAM TIPYIIONH paboThl ObITh KaK PYKOBOAMTENEM, TaK U HYICHOM KOMAHJIBI,
BBICTYIIaTh B pa3HBIX pOJIX (TeHepaTopa Uiei, KpUTHKA, SKCIIePTa, BBICTYMAIOUIETO U T. [1.).

IIpeaMeTHBIE pe3yJibTATHI OCBOCHHS OCHOBOI 00pa30BaTeIbHON MPOTrPaMMBbI CPEIHETO O0IIETro
00pa3oBaHUs.

Ba3oBblii ypoBeHb

[1o oxoH4aHuU U3y4eHus 6a30BOT0 Kypca 00yUYarouMiicss HAayquTcs:

4 BJIAACTh OCHOBOIIOJAararOmmuMu (bl/ISI/I‘IeCKI/IMI/I IMNOHATHUAMHU, 3aKOHOMCPHOCTAMH, 3aKOHAMU H
TCOpUAMHU, YBEPCHHO HMCIIOJIB30BATH q)HSI/I‘IGCKYIO TECPMHUHOJIOTUIO U CUMBOJIUKY

v/ JIEMOHCTPUPOBATh Ha IPUMEPAX POJIb U MECTO (DU3MKU B POPMUPOBAHUH COBPEMEHHOM HAyYHON
KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJOTHH, B (POPMUPOBAHHH KPYroszopa H
(YHKIIMOHATLHON IPaMOTHOCTH YeJIOBEKa JUISl PEIICHHS TPAKTUICCKH 33]1a4;

v/ paziMyaTh W yMETh HCIOJb30BaTh B YYeOHO-MCCIIEIOBATENBCKON JEATENLHOCTH METOIbI
HAYYHOTO TIO3HaHUs (HAOJIOJCHHUE, ONMCAaHUE, U3MEPECHUE, SKCIIEPUMEHT, BBIIIBHKCHHUE THITOTE3HI,
MOJICITMPOBAHUE U T. JI.) U POPMBI HAYIHOTO MO3HAHUS ((PAKThI, 3aKOHBI, TEOPUH ), IEMOHCTPHUPYS HA
MPUMEPAX UX POJIb K MECTO B MPOIECCE HAYYHOTO TIO3HAHUS;

v’ TIPOBOJIMTH MPAMBIE U KOCBEHHbIE M3MEPEHHs (DU3MUYECKUX BEIMYHH, BHIOUPAsS M3MEPUTEIbHBIE
prOOPHI ¢ Y4ETOM HEOOXOAMMON TOYHOCTH M3MEPEHUH, MIAaHUPOBATh X0/ U3MEPEHUH, MoIy4aTh
3HAYCHUC H3MepﬂeMOI‘;I BCJIMYMHBI W OLCHHUBATL OTHOCHUTCIIbBHYIO HOTPCHIHOCTH I10 3aJJaHHBIM
bopmynam;

v MIPOBOANTH HCCIIECIOBAHUS 3aBUCUMOCTEH MeEXAYy (GU3NYSCKUMHU BEIMYHMHAMH: TPOBOJHUTH
HU3MCPCHHUA W ONPCAC/IATL Ha OCHOBC MCCIICAOBAHUA 3HAYCHUC IMAPAMCTPOB, XAPAKTCPHUIYIOIIHX
AAHHYI0 3aBUCUMOCTb MCKAY BCINYHMHAMU, U JCJIATh BBIBOJ C y‘IéTOM NOrpeuIHoCTU I/I3Mep€HHﬁ;

v/ pemiaTh KaueCTBEHHbIE 33/1a4H (B TOM YHCIIC MEXIIPEIMETHOTO XapaKTepa): UCIOJb3Ysl MOJIEIH,
(1)I/I3I/I‘-IGCKI/IC BCJIMYMHBI W 3aKOHBI, BBICTPAMBATL JIOTUYCCKHU BCPHYIO ILCIIOYKY 00BsACHEHUS
(mokazaTenbCTBa) MPEAJIOKEHHOTO B 3a/1a4e Mpolecca (SBICHUS);

v/ pemiath pacyETHBIE 33/1aUH C ABHO 3aJAaHHOM (PU3NUECKON MOJIENIBIO: Ha OCHOBE AHAIIM3a YCIIOBHS
3aa4U BBIACIATH (i)I/ISI/I'-IeCKYIO MOICIb, HAXOAUTH (1)PI3I/I‘IGCKI/IG BEJINYNHBI U 3aKOHHBI, HCO6XO)]I/IMI)IC
Y JOCTATOYHBIE JUJISl PELICHHUs 3aa41, TPOBOUTE PACYETHI M IPOBEPATH IMOIYUEHHBIN PE3yJIbTAT;

\/qu/ITLIBaTb IPaHUIBl MPUMEHUMOCTH HW3YYEHHBIX (U3WYECKHX MOJAENEeH Npu pelieHuH
(bU3NIECKUX U MEXKIIPEIMETHBIX 3aJ1a4;



v’ HCIOJIBb30BaTh HH(POPMAIHIO (HU3HUECKOTO COAEPIKAHUS MIPU PEIICHUH YIEOHBIX, TPAKTHYECKHX,
MPOEKTHBIX M Y4eOHO-MCCIEAOBATENbCKUX 3a/ay, UHTETpUpys HWHPOPMAILUIO U3 Pa3IUYHBIX
HMCTOYHHKOB U KPUTHUYECKU €€ OIICHUBAS;

v MCIoNb30BaTh MH(OPMALMIO M IPUMEHAThL 3HAHHMSA O IPUHLOUIAX- PabOTBl M OCHOBHBIX
XapaKTepUCTUKAX M3YUYEHHBIX MAIIUH, MPUOOPOB U APYTUX TEXHUUYECKUX YCTPOMCTB ISl pEIICHUS
MPAKTUYECKHX, Y4eOHO-MCCIIE0BATEICKUX U IPOSKTHBIX 3a]1aY;

v/ 1OKa3bIBaTh HA MPUMEPAX B3aUMOCBA3b MEXIY (DU3MKON U APYTMMHU €CTECTBEHHBIMH HAYKaMH,

YCTaHaBJIMBATL B3aMMOCBA3b CCTCCTBCHHOHAYYHBIX SIBJICHUN H MNPUMCHATH OCHOBHBIC (1)I/ISI/I‘~I€CKI/I€
MOACIN OJIA UX OIIMCAaHHUA U OG'bSICHCHI/ISI;

v/ MCIIOJIb30BaTh 3HAHUS O (U3HYECKHX OOBEKTaX M IMPOIECCaxX B IMOBCEIHEBHON KU3HH JUIS
obecrieueHnst OE30MAaCHOCTH MPH OOpaIlleHuH ¢ MpHOOpaMu U TEXHHUYECKUMHU YCTPOWCTBAMH, ISt
COXpaHEHHs 3/J0POBbs U COOJIOIEHUS] HOPM SKOJIOTMYECKOI0 TIOBEACHUS B OKPY KatoLlIel cpene, A
MIPUHATUS PELICHUN B IOBCEJHEBHOMN KU3HU.

IIo oxoHUaHUM N3YyUCHUA 0a30BOro Kypca 06\/%}01111/1171051 OJIYUYHUT BOSMOXHOCTb HAYUHUTHCA

» NOHUMATh W OOBSACHATH IIEJIOCTHOCTh (DU3NYECKOW TEOpHH, pa3nuyaTh TPaHUIBl e
MPUMEHUMOCTH U MECTO B PSILy APYTUX (PU3HYECKUX TEOpUH;

» BIAACTh NPUEMaMH IMOCTPOCHUS TEOPETUYECKUX JOKA3aTelIbCTB, @ TAKKE IPOTHO3UPOBAHUS
0coOEHHOCTEH TpOTeKaHWs (PUIUYECKUX SBICHUH U TPOLECCOB HAa OCHOBE MOJYYCHHBIX
TCOPECTHYCCKUX BBIBOAOB U JOKA3aTCIIbCTB,

> XapaKTEPHU30BaTb CHCTCMHYIO CBA3b MCKAY OCHOBOIIOJArarOmiMy HAYYHBIMH ITOHATHUAMU:
IPOCTPAHCTBO, BpeMsi, MaTepHs (BELIECTBO, M10JIe), IBI)KEHHUE, CHIIA, SHEPTHS;

» BBIJBHTaTh TUIIOTE3bl HA OCHOBE 3HAHMs OCHOBOIIOJATAIOIIUX (H3HMYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

» CaMOCTOSTENIBHO IJIAHUPOBATH U IPOBOIUTH (PU3MUECKUE IKCIIEPUMEHTHI,

» o0cyxnath TJI0O0aJbHBIE TIPOOJIEMBI, CTOSIIME Tepell YeJIOBEUECTBOM: DHEPreTHYECKHE,
CBIPBEBBIC, YIKOJIOTHYECKHE — U POJIb (PU3UKH B PEHICHHH YTUX POOIIeM;

» pemaTh MPaKTHKO-OPHEHTHPOBAHHBIE KAueCTBEHHbIE M pacuy€THbIe (U3NYECKHE 3a7aud C

BBIOOpOM  (pU3MUECKONM MOJIENH, HCIONb3Yys HECKOJIBKO (H3UUYECKUX 3aKOHOB WIH (HopMyd,
CBSI3BIBAIOIINX U3BECTHBIC (PM3MUYECKHE BETMYMHBI, B KOHTEKCTE MEXKITPEMETHBIX CBSI3€H;

» OOBSCHITH YCJIOBUS NMPUMEHEHHs] (U3NUCCKUX MOJENICH TpU pelleHUH (U3UUSCKUX 3ajad,
HAXOJ/IUTh A/ICKBATHYIO MPEIJIOKEHHOM 3a/1aue (PU3NIECKYI0 MOJIENb, pa3peniaTs NpolieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUM, TaK U C IIOMOIIBIO METOJIOB OIICHKH;

» OOBSCHITH NPUHIHITEI PA0OTHI  XapaKTEPUCTHKH N3yUYECHHBIX MAIIWH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB.

MEXAHUKA
Ilo oxoHYaHUU U3Yy4YeHHUs Kypca 00yJaromuiicst HayuuTCs:

v OOBSICHATH OCHOBHBIC CBOMCTBA TAaKHX MEXAHHUYCCKUX SIBICHUM, KaK MPSMOJUHEHHOE
PaBHOMEPHOE U PaBHOYCKOPEHHOE JIBH)KCHMSI, HTHEPLIMSL, MEXaHUUECKOE JEHCTBHE, B3aUMOJCHCTBUE
Tel, Aedopmanusi, HEBECOMOCTh, PABHOMEPHOE JBI)KEHHE IO OKPY)KHOCTH, PABHOBECHE TBEPIBIX
TeJd, Neperaya JaBlICHMUS KHUJIKOCTAMU M Ta3aMH, THAPOCTaTUYECKOE MIaBIIEHHE, aTMOC(epHOe
JlaBJICHUE, IUIaBaHUE TeJl, KOJICOAHNUs, BOJHOBBIE SIBIICHUS;

v/ HCIOJIB30BaTh (PUIMIECKUE MOJIEIHU [IPH U3yICHUM MEXaHHMIECKUX SIBIICHHIA;

v/ OMHUCHIBATH MEXAHWYCCKUE SIBICHUS, UCIONB3YS U 3TOr0 Takue (QU3MUIECKHE BEITHYHMHBI, KaK
IepeMelleHne, MyTh, BpeMsi, CKOPOCTh, YCKOPEHHUE, Macca, IJIOTHOCTh, CUIIA, 1AaBJICHUE, UMITYJIbC,
MeXaHu4eckas paboTa, KWHETHYeCKast SHEPTHsl, MOTCHIMAIbHAS YHEPrusi, MEXaHU4YecKasi SHEpTrus,
MOIIHOCTh, MOMEHT cuibl, KIIJ] mpocTtoro mexanusma, aMIUIUTyla, MEpUOA, YacToTta W (asza
KojeOaHul, KHHETWYecKas, IOTeHIMaJbHAs W MEXaHWYecKash HHEprud IpU TapMOHUYECKUX
KoJIe0aHMSX, BBIHYK/IAIOIIAsl CUIIA, IJTMHA BOJIHBI U CKOPOCTb €€ pacpOCTPAHEHUS;

v’ UCnonk30BaTh 0003HaYECHHST (PU3MUECKUX BEJMYNH U eTUHUI Ppusndeckux BennyunH B CU;

v/ MPaBWJIBHO TPAKTOBATH CMBICI (PM3UYCCKUX BEJIHUYUH, TIOHUMATh CMBICT (PU3MUYECKHX 3aKOHOB:
IIPSMOJIMHEMHOIO  PAaBHOMEPHOIO U PABHOYCKOPEHHOI'O JBMKEHUHM, wuHepuu, HbproToHa,



BCEMHUPHOTO TATOTCHUS, COXPAaHEHHS WMITYJIbCA, COXPAaHCHHsS MEXaHWYeCKOW sHepruu, [yka,
[Nackans, Apxumena; ypaBHEHUU CTAaTUKH, YPaBHEHUH TapMOHHUYECKHX KOJNEOAHUN; MPU STOM
pasnu4aTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTHYECKOE BBHIPAKEHUE;

v’ 00BACHATH COIEPIKAHUE 3aKOHOB HA YPOBHE B3aUMOCBA3U (PU3NUECKUX BEIHYMH;

v MMPOBOAUTL MPAMBIC 1 KOCBCHHBIC U3MEPCHUA (1)I/I3I/IT-I€CKI/IX BCJIMYMH, OUCHHUBATDH IOT'PCIIHOCTU
MPSAIMBIX U KOCBEHHBIX U3MEPEHHI;

v/ BBINOJIHATL OKCIIEPUMEHTAJIBHBIE HWCCIIEIOBAHUS MEXAaHHYECKHX SBICHWH: MPAMOIMHENHOTO
PaBHOMEPHOTO W PaBHOYCKOPCHHOTO JBIIKCHHI, PAaBHOMEPHOTO JBIMIKEHHSI IO OKPY>KHOCTH,
B3aMMOJICHCTBUI TeJ, pABHOBECHUS TBEPIBIX TEJ, MEXaHHUECKHUX KOJICOaHUI;

v/ ONKMCBHIBATh M DKCIIEPUMEHTAIBHO MCCIEIOBATh TAKME XapaKTEPUCTUKM 3BYKa, KAK TPOMKOCTb,
BBICOTA TOHA U TEMOD;

v/ pemiath (GpU3NUYECKUE 3aa4M, UCIONB3Ys 3HAHHE 3aKOHOB: HPSIMOJIMHEHHOIO PAaBHOMEPHOIO U
PaBHOYCKOPEHHOTO JBIDKEHHIA, pABHOMEPHOTO JIBM)KECHUS 110 OKPYKHOCTH, HBIOTOHA, BCEMHUPHOTO
TATOTCHHSI, COXPAHCHUS WMIYJIbCa, COXPAHEHUS MeEXaHW4ecKoi osHepruu, [yka, Ilackans,
Apxumena; ypaBHEHUI CTaTUKU, YPAaBHECHHI TapMOHHUYECKUX KOJICOAHWIl, TIPEACTaBIISAS PEIICHUE B
o0mieM BHIe U (MJIH) B YHCIIOBOM BBIPAKEHUH.

[To oxoHUaHUM U3yUEHUS Kypca 00YUYAIOIIUNCS MTOTYUYUT BOZMOKHOCTh HAYUUTHCS

v IIPUBOJIUTH TPUMEPHI MPAKTHYECKOIO HCIOIb30BAHUS 3HAHMN O MEXAHWYECKHMX SBJICHHAX W
(U3HUYECKHUX 3aKOHAX; UCTIOIH30BATh ITH 3HAHUS B MOBCEAHEBHON KU3HU — JUISI OBITOBBIX HYX/I, B
y4eOHBIX ULENsX, JUIsl OXPaHbl 30pOBBS, OE30MACHOTO HCIOJIB30BAaHUS MAallIUH, MEXaHU3MOB,
TEXHUYECKUX YCTPOMNCTB;

v/ IIPEeJCTABIIATh Pe3yJIbTaThl M3MEPEHHH C TOMOIIBIO TabJHUIl, IpapuKOB M BBIABIATH Ha ITOM
OCHOBE SMITUPUYECKHE 3aBUCUMOCTHU (HAaIlpuMep, MyTH U CKOPOCTU OT BPEMEHH JBM)KCHUS, CHIIBI
VOPYTOCTH OT YIJIUHCHHS TPYXXHUHBI, CHJIBI TPSHHS OT CHJIBI HOPMAJbHOTO JIABJICHUS, MEPHOIA
KojeOaHUi MaTeMaTH4ecKoro MasiTHHKa OT JJIMHBbl HUTH, Nepuoja KoieOaHuN MNpYyKUHHOIO
MasTHUKa OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI);

v [IOHUMATh NPUHLUIBLL JAEHCTBHS IPOCTHIX MEXAHW3MOB, MAIMH, W3MEPUTEIBHBIX IPHOOPOB,
TEXHUYECKUX YCTPOMICTB;

v/ OCYLIECTBJIATH CAMOCTOSTENBHBINA TOUCK HH()OPMALIUKM €CTECTBEHHO - HAYYHOIO COIEPIKAHUS C
UCIOJIb30BaHUEM PA3NIUYHBIX UCTOYHHUKOB (Y4EOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-MOMYJISIPHBIX
W3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, 00pa30BaTEIbHBIX MHTEPHET - PECypcoB), €€ 00pabdoTKYy,
aHanu3 B LEAX (popMHUpOBaHUS COOCTBEHHOM MO3UILIMU MO U3y4aeMOW TeME U BBIMOJIHEHUS y4eOHO-
MCCIIEeIOBATENIbCKUX U MPOESKTHBIX padO0T N0 MEXaHUKE.

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
Ilo oxoHYaHNU M3yUYeHHs Kypca 00yJaromuiicst HayuuTcs:

v’ 00BSICHATH OCHOBHBIE CBOMCTBA TAKWX TEIUIOBBIX SBJIEHWH, Kak auddysusi, OpOyHOBCKOE
JBUKEHHE, TEIJIOBOE JIBIDKEHHE MOJIEKYJ, TEeIUIOOOMEH, TeIIoBoe (TepMOJUHAMHUYECKOER)
paBHOBECHE, arperaTHble COCTOSHUS BEIIECTBA M MX M3MEHEHMs: HCIIApeHME, KOHJIEHCalus,
KWIIEHUE, MIJIaBICHHUE, KPUCTAUIN3alMsL, U3MEHEHHS COCTOSIHUM WIEaJIbHOTO ra3a Ipyu U30Ipoleccax;
WCIOJIb30BaTh (PM3MUYECKHUE MOJIETU MPU U3YUEHUH TETUIOBBIX SIBICHUN;

v/ ONMCBHIBATh TEIUIOBBIE SIBJIEHHS, WCIONB3Ys JUIA OTOr0 Ta- KWe (DPU3MUECKHME BEJMYMHBI, Kak
KOJIMYECTBO BEILECTBA, MOJISIpHAasT Macca, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OHEprus,
CpellHEeKBaJpaTUYHasi CKOPOCTb, CPEIHSAsS KUHETHYeCKas DSHEpPrus XaoTHYECKOTO JBHIKCHMS,
TeMIlepaTypa, AaBlIeHHE, O0BEM, TEIJIOEMKOCTh Tela, yAeNbHas M MOJISIpHas TeIrI0EMKOCTH
BEIIECTBA, YyJAENbHAas TEIUIOTAa IUIABJICHUS, MapooOpa3oBaHUs M KOHACHCAIMM, aOCONIOTHAs
BJIQXXHOCTh M OTHOCHUTENIbHAs BIAXXHOCTh BO3/yXa, YJElbHAas TEIUIOTAa CropaHUsl TOIUIMBA,
kod(urment monesnoro aerctus (KIII) temmoBoro aBuratens; MCIOIB30BaTh 00O3HAUCHUS
(bu3NYeCKUX BEIMYMH W eAuHHI ¢uzndeckux BenuyuH B CH; mpaBUIBbHO TPAKTOBaTh CMBICT
UCHOJIb3YEMBIX (PM3UUECKUX BEIHYUH;

v/ IOHUMATh CMBIC]T (PU3HYECKHX 3aKOHOB: ABOTaIpo, COXPAHEHHUsI SHEPTHHU B TEIUIOBBIX MPOLIECCAX
(TIepBBIiA 3aKOH TEPMOJIMHAMHKH ), HYJICBOTO 3aKOHA TepMoarMHaMuku, boins — Mapwuorra, [apns,
Ieit-Jlroccaka, 00BENMHEHHOTO Ta30BOTO 3aKOHA, BTOPOTrO 3aKOHA TEPMOAMHAMUKH, YPaBHEHUS



COCTOSIHUSI MJI€aJbHOrO ra3za M OCHOBHOro ypasHeHuss MKT; mpu 3TOM pas3inyarh CIOBECHYIO
(OpMYIHMPOBKY 3aKOHA M €r0 MaTeMaTU4YeCKOe BBIPAKEHHE; OOBACHATH COJIEp)KaHHE 3aKOHOB Ha
YPOBHE B3aHUMOCBS3U (PU3NYECKUX BEJTUUNH;

v/ MIPOBOJHUTH MPSAMbIE M KOCBCHHbBIC M3MEPCHUsI (DH3MUECKUX BEIMYUH, OLEHUBAThH ITOTPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI];

v/ BBINOJIHATE SKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHMUS TEIUIOBBIX sIBJICHUI: au(dy3un, TeroooMeHa,
M3MEHEHHUS arperaTHbIX COCTOSIHMM BEIIECTBA, UCCIIEAOBAHUS 3aBUCUMOCTEH MeXIy (PU3NUEeCKUMHU
BEJIMYMHAMHU — MaKpoIlapaMeTpaMu TEPMOAMHAMUYECKOI CUCTEMBI,

v’ pemiath QpU3MUYECKHE 3a/1a4d Ha ONpEIE/ICHHE XapaKTEPUCTUK M CBONCTB BEHIECTB B Pa3IMIHBIX
arperaTHbIX COCTOSIHMSAX, M3MEHEHUS BHYTPEHHEH HHEPruH, COXPAHEHUS SHEPrUM B TEIUIOBBIX
Ipoleccax, OnpeAeIeHre MakponapaMeTpoB TEPMOAMHAMHUYECKON CHCTEMBI; pellaTh pacyETHBIE
3aJa4u 0 TeriooOMeHe, yAeIbHON TEeMI0Te CropaHus TOIUIMBA, U3MEHEHUN arperaTHbIX COCTOSHUM
BEIIECTBA, HCIONB3YSl 3HAaHHE (PU3MUYECKMX 3aKOHOB, NPEJCTaBIAs pelieHHe B oOIIeM BHUIE,
rpaduyuecku u (M) B YUCIOBOM BBIPa)KEHHUU.

IIo oxoHuaHUMN HN3YUCHUA KypcCa O6V‘{aIOHII/II>'ICSI IOJIYYHUT BO3MOXHOCTb HAYUHUTHCA:

v/ NIPUBOAUTH TPUMEPHI TPAKTHIECCKOTO  HCIOJNB30BAHUS 3HAHMN O TEIUIOBBIX SIBICHUSX W
(U3HUYECKUX 3aKOHAX;

v/ MCIIOJIb30BATh 3T 3HAHUSA B [TOBCEIHEBHOM )KU3HU — JIUI OBITOBBIX HYKJI, B YUEOHBIX IENAX, IS
COXPaHEHHUS 3/I0POBbS, 0€30MacCHOr0 HCIHOJIb30BAHUS TEXHHUYECKHX YCTPOWCTB, COONIOICHUS HOPM
HKOJIOTHYECKOI 6e30MacHOCTH;

v/ NIPEJICTaBIATh PE3yJIbTaThl U3MEPEHHUN C MOMOIIBIO TaOHI], IPaQUKOB M BBIABIATH Ha ITOU
OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH (HAaIIpUMep, TEMIIEPATyPhbl OCTHIBAIOIIETO Tella OT BPEMEHN);
v’ TIOHMMATh TIPUHIMIBI JCHCTBHSA TEIUIOBBIX MAIIWH, M3MEPUTEIbHBIX NPHOOPOB, TEXHUYECKHX
YCTPONCTB;

v/ pemiath 3a1aud O [NPUMEHEHWH [EPBOTO 3aKOHA TEPMOJMHAMHUKM K H30IPOIECCaM,
aanabaTHUYecKoMy TpoIleccy, OTBEUaTh Ha YeThIpe BONPOCA O COCTOSIHUM CHUCTEMBI B
TEPMOJMHAMUYECKOM IMPOLIECCE; OCYIIECTBIATH CAMOCTOSATEIbHBIN MOUCK HH(OPMALIUN

v/ €CTECTBEHHO - HAYYHOTO COJEPKaHUS C WMCIOJIb30BAHMEM Pa3IMYHBIX HCTOYHHUKOB (yueOHBIX
TEKCTOB, CIPAaBOYHBIX W HAyYHO-TIOMYJSIPHBIX W3JaHWH, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
00pa3oBaTeNIbHBIX HMHTEPHET - pecypcoB), €€ o00padoTKy, aHamu3 B IHEIIX (OPMHUPOBAHMS
COOCTBEHHOM MO3UIMM IO H3y4aeMOM TeME€ M BBINOJIHEHHUS] Yy4eOHO-UCCIIEOBATEIbCKUX U
npoekTHbIX pabot no MKT u TepmoaunaMuke.

SJIEKTPOAMMHAMUKA
Ilo oxoHYaHNU U3Y4YeHHUS Kypca 00yJaromuiicst HayuyuTCs:

v’ 0OBSICHATh OCHOBHBIC CBOMCTBAa TaKUX SJIEKTPOMATHHTHBIX SIBICHHI, KaK JJICKTPH3AIMs Tell,
B3aUMOJICHCTBUE 3aps]IOB, MOJIAPU3ALUS JUIIEKTPUKOB M IMPOBOAHHUKOB, AJIEKTPUYECKUN TOK,
YCJIOBUS €70 BOZHUKHOBEHUS, TEIVIOBOE IEMCTBUE TOKA, IIEKTPUUECKUI TOK B JJIEKTPOJINTAX, ra3ax,
BaKyyMe, IMOJIyIPOBOJHUKAX, MPOBOJUMOCTh IMOJIYNPOBOAHUKOB, HaMarHMYMBaHUE BEILECTBA,
MarHUTHOE B3aUMOJIEHCTBUE, IEHCTBUE MArHUTHOI'O TI0JIS1 HA IPOBOJHUK C TOKOM M PaMKy C TOKOM,
MarHUTHOE B3aWMOJIEWCTBHE MPOBOJHUKOB C TOKAMM, MHAYKIHMOHHBIA TOK, AJIEKTPOMAarHUTHAas

UHAYKIMS, JACHCTBHE BUXPEBOIO 3JIEKTPUUYECKOrO TMOJS Ha DJIEKTPUYECKHE 3apsibl,
CaMOMHJIYKIUS, JIEKTPOMArHUTHbIE KOJeOaHUs U BOJIHBI, NOJSPHU3aLUs BOJH, NPSIMOJIMHEHHOE
pacrnpocTpaHeHUE CBeTa, OTPaKEHHE U INPEJIOMIIEHHE CBeTa, JIucHepcHs, HHTepdepeHuus Hu
T paKus CBeTa; UCIOIb30BaTh (PU3MUECKUE MOJIENIH IPU U3YyUEHUH AJIEKTPOMArHUTHBIX SBJICHUM;
v/ ONHUCHIBATH 3JIEKTPOMAIHUTHBIE ABJICHUS, UCIIONB3YS JUIA 3TOr0 Takue (pU3NYECKUE BETUINHBI U
MOHATUS, KaK 3JICKTPUYECKUH 3apsi]], HAPSHKEHHOCTh JIEKTPUUYECKOTO MO, TOTEHIMAI U Pa3HOCTh
IIOTEHLIMAJIOB, HAIIPSDKEHUE, AUDJIEKTPUUYECKas IPOHULAEMOCTh BEIECTB, EMKOCTh KOHAEHCATOPA,
SHEPIrUs IEKTPUUECKOIO IO0JIsA, CHJIA TOKA, CONPOTUBIIEHUE, YAEIBHOE CONPOTHUBIIEHUE BEIECTBA,
pabora TOKa, MOIIHOCTb TOKa (cpelnHsis U MrHoBeHHas), DJIC, BHyTpeHHEe COIpPOTUBIECHHE



BEIIECTBA, MHAYKIUS MarHUTHOTO 1oJIsl, cuia JIopeHna, cuiia Amnepa, MarHUTHas: IPOHULIAEMOCTh
BemectBa, JJIC MHAYKIMM, MarHUTHBIM IOTOK, MHAYKTUBHOCTb, DHEPIHMsl MAarHUTHOIO IIOJIf,
9HEpPrusl KoneOaTeNbHON 3JE€KTPOMAarHUTHON CHCTEMbI, MOUIHOCTh B IIENU IEPEMEHHOr0 TOKa,
KO3 (OULMEHT MOIIHOCTH, CKOPOCTh U JJIMHA D3JEKTPOMAarHUTHOW BOJHBI, aOCOJIIOTHBIA U
OTHOCHUTEJIbHBIN TIOKa3aTeau IpeJoMIIeHUs (POKYCHOE pacCTOsSHUE, ONTHUYEcKas CUiIa JIMH3BI,
KO3(Q(PHUIMEHT MONEePEUYHOro yBEJINYECHUS, MHTCHCUBHOCTb BOJIHBI, PA3HOCTh X073, BOJHOBOM LT,
IJIOCKOCTD MOJISpU3aLHHY;

v/ HCIOJIb30BaTh 0003HAYCHUS (DM3MUECKUX BEJIMYMH M eIUHUIl (pusndeckux Bemmdud B CU,;
MPAaBUIIBHO TPAKTOBATH CMBICIT HCIIOJIE3YEMBIX (DU3HMUYECKUX BEINYHH;

v/ TIOHMMATh CMBICT (PU3UUECKHX 3aKOHOB: COXPAHEHHMS JIEKTPUUECKOro 3apaaa, Kynona, Oma s
yJacTKa IIeNH W MOJIHOM (3aMKHyTOM) 1ienu, Jxoyns — JIeHna, 371eKTpOMarHUTHOW- MHAYKIUH,
IIPSIMOJIMHEMHOIO PacIpOCTPAaHEHUs! CBETA, HE3aBUCUMOCTH CBETOBBIX IIyYKOB, OTPaKCHHs CBETA,
mmpenoMileHus  cBera;  npuHuunoB:  ['rolirenca, Iroiirenca —  @peHens;  yCilOBHM
UHTEPPEPEHIIMOHHBIX MaKCUMYMOB W MHMHHUMYMOB; YpaBHEHHUs TapMOHMYECKHX KojeOaHUil B
KoHType; (Gopmyasl ToMcOHa; MpH ATOM pa3iIuyaTh CIOBECHYIO (OPMYJIHMPOBKAa 3aKOHAa U €ro
MaTEeMaTUYECKOE BbIpaXKEHHE; OOBSCHATH COJEpP)KAHME 3aKOHOB HAa YPOBHE B3aUMOCBS3U
(hbUBUYECKUX BEITMYHH;

v/ OmpeneNnsaTh HampaBiCHHs: KYJIOHOBCKHX CHJI, HAMPSHKEHHOCTH SIICKTPUYCCKOrO  TOJIS,
MarHUTHOM WMHIYKLUH, MarHUTHOM COCTaBisAouiel cuibl JIOpeHIla, MarHMTHBIX JIMHUM TOJS
MIPOBOJTHUKOB C TOKOM, CHJIbI AMIIEpa, HHAYKLIMOHHOTO TOKa (MCIONB3ys MpaBwio JleHna); xon
JTy4el mpu NOCTPOCHUH N300paKEHHI B 3e€pKajlaX M TOHKUX JIMH3aX;

v/ IPOBOJHTH NPSIMbIE U KOCBEHHBIC U3MEPEHUs (HM3UYECKUX BEJIUYHMH, OLCHUBATH TOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHMUI];

v/ pacCUWTHIBATH CONPOTHBIEHHE CHCTEMBI, COCTOSIIEH W3 HECKOJBKHX IPOBOJHHMKOB,
COCTMHEHHBIX MEXTY COOOM;

v/ paccMaTpuBaTh MPOIECCHI, TPOUCXOSIINE TIPU TAPMOHHYECKHX KOJIEOAHUAX B KOHTYPE;

v’ 00BSICHATH ONTHYECKYI0 CHCTEMY IJia3a, SABICHUE aKKOMOJAIMH, BOSHHUKHOBEHHE JIe(PEKTOB
3peHust (OMM30PYKOCTH U JAIbHO30PKOCTH) M CIIOCOOBI MX HUCIPABIICHUS; MPUBOAUTH YCIOBHUSA,
KOTOPBIM JIOJDKHBI YJIOBJIETBOPSITh KOT€PEHTHbIE HCTOUYHUKH; pacCcMaTpuBaTh cxeMy ombita FOHra
o HaOMIOEHUI0 HHTep(QEepeHLIUH CBeTa; HaOJ0laTh BO3HUKHOBEHHE HHTEp(EpEeHIIMOHHON
KapTUHBI B TOHKHX IUIEHKaX, Kosel HploToHa;

v/ BBIMOJHSTH SKCIIEPUMEHTAIBHBIC HCCICIOBAHUS JJIEKTPOMATHUTHBIX SIBICHHUIA: SIIEKTPU3AIHN
T€J, B3aUMOAECUCTBHS 3aps110B, IOTEHIIMAJA 3apsSLKEHHOT0 TPOBOAHMKA, OJISIPU3ALUH IUAJIEKTPHKA,
IIPOTEKAaHUsI BJIEKTPUYECKOrO0 TOKA, NEHCTBUS HMCTOYHMKA TOKA, MAarHUTHOI'O B3aWMOJAEWUCTBHI,
ANIEKTPOMAarHUTHOM MHAYKLMHU, OTPAXXEHHsI W IPEJIOMIIEHHUS CBETa, BOJIHOBBIX CBOMCTB CBETa;
MCCIIEIOBAHUS 3aBUCUMOCTEH MEXAY (PH3UYECKIMH BeIMYMHAME, TIPOBEPKU TUIOTE3 MTPHU U3YyUCHUN
3aKOHOB: COXpaHEHUs IeKTpudecKkoro 3apsaa, Kymona, OMa 1s yyacTka LEIH, 2JIeKTPOMAarHUTHON
MHAYKIHUH, TPETOMIICHUS CBETA;

v/ pemiaTth 3ajaud, WCIOJB3ys 3HAHHE 3aKOHA COXPAHEHHs DIICKTPUYECKOTO 3apsiaa, MPHHIIUIA
CYNEPIIO3UIUMHU AIEKTPUUECKUX TosieH, 3akoHoB Kynona, OMa 11 yyacTKa UENH U MOJHOW LIETH,
Jbxkoyna — JleHna, 5SJIE€KTPOMAarHUTHOM MWHAYKLMH, TNPSMOJIMHEHHOTO paclpOoCTpaHEHHs,
OTpakKeHUs U TPEJIOMJICHMSI CBETAa; YpaBHEHHs] rapMOHHUYECKHX KoyieOaHUil B KOHType; QopMyd:
TomcoHa, TOHKOM JIMH3BI; IPEJICTABIIAS PELICHUE B 001IeM BUJIE U (MJTM) B YMCIOBOM BBIPAKEHUH.

[To oxoHYaHUM U3yUEHUS Kypca 00YUYaIOIIUNUCS MOTYUYUT BOZMOKHOCTh HAYUUTHCS

v/ IPUBOAUTH TPUMEPBI MPAKTUYIECKOTO HCIONB30BAHUS 3HAHU 00 SIEKTPOMATHUTHBIX SIBJICHUSX;
UCIOJIb30BATh 3TH 3HAHUS B NOBCEIHEBHOM KU3HU — I OBITOBBIX HYXJI, B yUEOHBIX LEJAX, JUIS
OXpaHBI 3JI0POBbS, OE30MACHOTO MCIIOIB30BAHUS AJIEKTPOOBITOBBIX IPHOOPOB;

v/ NIPEACTaBIIATh PE3yJIbTaThl M3MEPEHHH C MOMOINIBIO TaOIMI, I'PaQUKOB M BBIABIATH Ha DTOU
OCHOBE AMIHMPUYECKHE 3aBUCUMOCTH (Hampumep, EMKOCTH KOHJIEHCATOpa OT PACCTOSIHUS MEXKITY
IUTACTUHAMH, TUIOIIAIN TUIACTUH U 3aIOJHSAONIEH KOHIEHCATOp CPe/Ibl, CUIIbI TOKA OT HaNpsKEHUs
MEXAYy KOHI[aMH YYacTKa LM, 3JIEKTPUYECKOIO CONPOTHUBIEHUS MPOBOJAHMKA OT €ro JJIMHBI,



IUIOINAJM TIONEPEeYHOro CEeUeHHWs M MaTepuana, yria MNpeioMJIeHHs Iydyka CBeTa OT €ro yria
NaJIeHus );

v/ [OHMMATh MPUHIMIBI JCUCTBHS DICKTPUUYECKUX OBITOBBIX MPHOOPOB (MCTOYHHKOB TOKA,
HarpeBaTeJIbHBIX 3JIEMEHTOB, OCBETUTEIILHBIX IPUOOPOB U Jp.), KOHACHCATOPOB PA3IMYHBIX BUJIOB,
ANEKTPOU3MEPUTEIBHBIX puOOpOB, TpaHcpOpPMaTOPOB, 3JIEKTPOMAarHuTOB, peune,
ANEKTPOABUraTeIe, MOJYIPOBOJIHUKOBBIX MPUOOPOB (AMOJOB), MPHUHLMIBI PAJUOCBI3H H
TEJICBUICHHS, IPHHITUTIBI ACHCTBUS ONTHYECKUX MPUOOPOB (TIPU3M, JIMH3 M ONTHYECKAX CHCTEM Ha
WX OCHOBE);

v/ OCYIIECTBIISATH CAMOCTOSTENbHbINA MOUCK UHPOPMAIIMH €CTECTBEHHO - HAYYHOTO COJEPIKAHUS C
WCTIOJIb30BAHUEM PA3TIMUHBIX HCTOUHUKOB (Y4€OHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-IIOIYJISIPHBIX
W3JIaHUuH, KOMITBPIOTEPHBIX 0a3 JAaHHBIX, 00pa30BaTENbHBIX UHTEPHET - PECypcoB), €€ oOpaboTKy,
aHanu3, MpeJACTaBICHHE B Pa3HbIX (GopMax B LeIIX (GopMUpOBaHHS COOCTBEHHOW MO3UIUM IO
U3ydyaeMol TeMe€ U BBIIOJHEHUS Y4YeOHO-MCCIENOBATENbCKUX M MPOEKTHBIX pPaboT 1o
ANEKTPOAVMHAMUKE U ONTHKE.

OCHOBbBI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
ITo oxoHYaHWU M3Y4YEeHUS Kypca 00yUaromuiicst HayuYuTCs:

v OIINChIBATH HpOTI/IBOpe'-II/ISI Me)K)Iy HpI/IHIII/IHOM OTHOCUTCIBbHOCTHU FaJ'H/IJ'IGSI U 3aKOHaMH
BHCKTpOL[I/IHaMI/IKI/I, BKCHepI/IMeHTBI 10 OHpeZLCJIeHI/IIO CKOpOCTI/I CB€Ta OTHOCHUTCIIBHO pa3JII/I‘~IHI)IX
HNCO;

v GOpMyJIMpOBaTh M TOHUMATh TOCTYJIATHl CIEIHAIbHON TEOPHH OTHOCHTEIBHOCTH, Pa3iIHyHe
MPUHIIMIIOB OTHOCUTEIbHOCTHU ["anuies u DUHIITEHHA;

v/ IIOHMMATh XapaKkTep 3aBUCUMOCTH, CBA3BIBAIOIIEH DHEPrHI0 W UMITYJILC OE3MACCOBBIX YACTHIL;
3aBUCUMOCTH, CBSI3BIBAIOLIEH DPEJSTUBUCTCKUE DHEPIUI0 U MMITYJbC YAacTHULBI C €€ Maccoil (s
MacCOBBIX U 0€3MAacCOBBIX YACTHII); OOBSACHATh (PUINYECKUN CMBICI BEIUYHMH, BXOMISIIUX B CO-
oTHomeHue (hopmyiy) DUHIITEHHA.

Ilo oxoHyanumM H3Y4YCHUS KypcCa OGV‘I&IOIHHI;'ICH INOJIYUYHUT BO3MOKHOCTHb HAYYUTHCA:

v' (opMyIMPOBATH BBIBOJIBI U3 COOTHOIIEHHUH, CBA3BIBAIOIIMX PEIATUBUCTCKHE YHEPIUIO M HMITYJIbC
YaCTHIIBI C €€ MacCO, MPOBOJAUTH aHAIM3 MOJTYYEHHBIX COOTHOILICHUH.

KBAHTOBAS ®U3UKA. PU3UKA ATOMA U ATOMHOTI'O A/IPA
[To okoH4YaHNU U3y4YEeHUS Kypca 00yYaroUMics HayUuTCs:

v 00BSICHATH OCHOBHBIE CBOMCTBAa TAaKWX KBAaHTOBBIX SIBJICHUM, Kak (OTOIPPEKT, CBETOBOE
JIaBJI€HHUE, PaJOaKTUBHOCTb, MOIJIOIIEHNE U MCITyCKaHUE CBETAa aTOMaMH, CIIEKTPbl U3JIy4EHUS U
IOTJIOLEHUS, PAJMOAKTUBHBIE W3JIyYEHUs, SIICPHBIE PpEaKIUM, WOHU3UPYIOIIEE H3IIyYEHHUE,
IpPEBpALLCHUs] JIEMEHTApHBIX YacTHll, (yHIAAMEHTaJbHble B3aUMOJCHUCTBUS; HCIOIb30BAThH
¢bu3nyeckre MOJENN IpU U3YYEHUN KBAaHTOBBIX SIBJICHUI;

v/ OIUCHIBATH KBAHTOBHIE SIBJIEHUS, HCIOJB3Ys JUIS 3TOTO Takue (U3MYECKUE BEIUYUHBI U
KOHCTaHTBI, KAK CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA U3JIyYEHUS, SHEPrUs
KBaHTa, nocTosiHHas [1maHka, aTOMHast e IMHKIIA MACCHI, 3aPsA0BOE M MACCOBOE YHMCIIA, SHEPTUS CBSI3U
U yJeJIbHasi SHEPTUs CBSA3U aTOMHOTO spa, MEepUo/ Molypacnaia, MorJIOMEHHAS 1032 U3ITYUYEHUs,
MOIIHOCTh TIOTJIOMIEHHOHN 10361, KO DHUIIMEHT OMOIOTHYECKON aKTMBHOCTH, SKBHBAJIICHTHAS J1033;
WCIIONB30BaTh 0003HAUCHUs (U3UYECKUX BEIMYMH U enuHull (usnueckux BenuuuH B CU;
MPaBUIILHO TPAKTOBATH CMBICI UCIIOJIB3YEMBbIX (DU3UYECKUX BEIUYHH,

v/ OnKMCBLIBATH JBONCTBEHHYIO IPUPOAY CBETA, OOLACHATH €€ Ha OCHOBAHMHU TMIIOTE3bI Je Bpoiins;
MMOHUMATh OCOOEHHOCTH MHKPOOOBEKTOB, HM3yYaeMBIX KBAHTOBOW MEXaHUKOW, HEBO3MOXKHOCTb
MOJIHOCThIO OMHUCATh HMX C TOMOIINBI0 KOPIMYCKYJISPHOH WM BOJHOBOW MOJEIH; OOBSICHSITH
B3aMMOCBSI3b (PM3MUECKUX BEJIMYUH B COOTHOIIICHUSAX HEeompenenéHuocTel [ eiizendepra;

v/ IPUBOIUTL NPUMEPHLI  SBJECHHM, IOATBEPKAAIOIIUX KOPIYCKYJISPHO-BOJHOBOM Jyajn3M,
MIPUMEPHI SKCTIEPUMEHTOB, IMMOATBEPKAAIOIINX TUTIOTE3Y 1€ bpoiins;



v IOHUMATh CMBICT (U3MYECKHX 3aKOHOB W MOCTYJATOB JiIs KBAaHTOBBIX SIBJIEHWH: 3aKOHOB
doroaddekra, mocrynatoB bopa, 3aKOHOB COXpaHCHHS DSHEPrUH, 3JICKTPHUUECKOro 3apsa,
MacCOBOTO M 3apsiIOBOr0 YHCEN, 3aKOHA PaJMOAKTUBHOTO paclaja; ypaBHEHHs DWHINTEHHA IS
dotorddekTa; mpu ATOM pa3IUYaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE
BBIpa)KEHHUE; OOBACHATH COJIEPIKAaHNE 3aKOHOB Ha YPOBHE B3aMMOCBSI3U (PU3NIECKUX BEIMYHH;

v/ IIOHMMATh IPUYUHEI PAAMOAKTHBHOCTH, CIIOCOOBI PaJMOaKTUBHOIO pacaa, 00bACHATH IpaBUIIa
CMEIICHUS MPH PAJIMOAKTUBHBIX paciajax;

v IIPOBOJMTH M3MEPEHHs €CTECTBEHHOIO PagHallMOHHOrO ()OHA, MMOHMMATh MPUHIUII JEHCTBHS

JIO3UMETPA;
v/ [IOHMMATh DKOJOTHYECKHE MpPOOJIEMBI, BO3HHMKAIOIIME TPH HCIOJIB30BAHUM  aTOMHBIX
anextpoctanuii (ADC), myTH pemeHus: dTUX MpoOJIeM, TIEPCIIEKTUBBI UCIOJIB30BAHUS AaTOMHOMN
SHEPTeTHKHU.

IIo oxonuanum HN3YUCHUA KypcCa 06anIOHIHfICH IIOJIYYHUT BO3MOXHOCTh HAYUHUTHCA:

4 MNPpUBOAUTE MNPUMEPBI MPAKTUYCCKOTO  HCIIOJIb30BaHUA 3HAHUM O KBAHTOBBIX SBJICHUSIX H
(1)I/I3I/I‘-I€CKI/IX 3aKOHax; IMPUMCPbI BJIWAHHUA PAAUMOAKTHUBHBIX I/IBJIyquI/Iﬁ Ha JXMBBIC OpPraHU3MBbI;
UCTIONIB30BATh ITH 3HAHUS B IMOBCEIHEBHON XM3HU — B OBITY, B yUEOHBIX IIETSAX, IS COXPAHEHUS
3JIOPOBBS M COOJTIOICHUSI PaHallMOHHOM O€3011acHOCTH;

v/ MOHMMATh TPHHIUI JICHCTBHUSI JIa3epOB, MPHBOJUTH MPUMEPHI HCIIOIb30BAHUS COBPEMEHHBIX
Ja3epHBIX TEXHOJIOTUIl; TOHUMAaTh OCHOBHbIE TPUHIIMIIBI, TIOJI0KEHHBIE B OCHOBY paOOThl aTOMHOM
SHEPreTUKU, U3MEPUTEIBHBIX JO3UMETPUUECKUX MPHOOPOB, (hU3NIECKHE OCHOBBI 150.4
pa6OTI)I, HCITIOJIb30BAHHBIC ITPU UX CO3JaHUN MOJCIIN U 3aKOHBI (bHBI/IKI/I,

v 00OBSICHATH OCHOBHBIE IOJIOKEHHS TEOPUU bopa Ui aToMa BOIOPOJA,  HCIOJIB30BATh
SHEPreTHYECKYI0 JuarpaMmy sl OOBSICHEHHS CIIEKTPOB HCITyCKaHUS W TOTJIONMICHHS aToMa
BOJIOPOAA;

v/ paccMaTpuUBaTh METOJbI PETHCTPAlMM HOHU3UPYIONIMX PAJHOAKTHBHBIX SACPHBIX H3TydYCHHIA;
MCTOABI 3allIUTHI OT Pa3HbIX BUJAOB PAJUOAKTHUBHOTO U3JTYUCHUS;

v/ pemiath 3324, UCIOJIb3Ysl 3HAHKE YpaBHEHUs DitHinTeitHa i Gorosddekra, mocrynatos bopa,
IpaBWia KBAHTOBAHUS, 3aKOHOB PAJHOAKTUBHOTO pacliajia, MpaBWl CMEICHNs NpH ainbda- u Gera-
pacrazax, 3aKOHOB COXpAaHEHHs 3JIEKTPUYECKOro 3apsijia, SHEPrHM W HWMITYyJbCa HPHU SAEPHBIX
peaKIusx;

4 OCYHICCTBJIATH CaMOCTOSITCIIHFHBIN TTONCK HHq)OpMaI_II/II/I CCTCCTBCHHO - HAYYHOI'O COACPIKAHUA C
HCIIOJIb30BAHHUEM pa3- JNYHBIX UCTOYHUKOB (y‘IG6HBIX TCKCTOB, CIIPABOYHLIX U HAYYHO-IIOITYJIAPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 MaHHBIX, 00pa30BaTEIbHBIX MHTEPHET - pecypcoB), e€ oOpaboTKy,
aHaJ M3, MPEJCTaBICHHE B Pa3HBIX (opMax B HelsiX (opMUpOBaHUS COOCTBEHHOW MO3MIUH IO
U3y4aeMOH TeMe M BBIITOJTHEHUS TPOCKTHBIX PA0OT 110 KBAHTOBBIM SIBICHHSIM.

OJIEMEHTBI ACTPOOU3UKU
[To okoH4YaHNU U3y4YEeHUS Kypca 00yYaroUMics HayUuTCs:

v/ MIOHMMATh OCHOBHBIC METOIbI HCCIICIOBAHUS YIAIEHHBIX 00bEKTOB BeeneHHo;
v omuceiBaTh cTpyKTypy COIHIA M (pU3HIECKUE TIPOIECChI, porcxo e Ha CojHIe; 00BICHATh

oco0eHHOCTH cTpo- enus ComHeuHoi cucteMbl (ComHIa, MIaHeT, HeOSCHBIX TeM), ABUKEHUS TUIAHET
1 HEOECHBIX TeN (aCTepOU0B, KOMET, METEOPOB);

v IPUBOJIUTH (PU3HYECKHE XapaKTEPUCTHKH 3BE3J M pacCMaTpUBaTh (PU3HYECKHME IIPOIIECCHI,
MIPOUCXOIAIIME CO 3BE3IaMHU B TIPOIIECCE IBOJTIOLIHH;

v/ MOHUMATh 0COOEHHOCTH CTpOeHUs ["aNaKTUKH, IPYTUX 3BE3IHBIX CUCTEM, MaTepuu BeeeHHOM.

ITo oxoHUanuM N3YUCHUA KypcCa O6anIOI]_[PII>'ICSI MNOJIYUYHUT BO3MOXKHOCTHh HAYYUTHCA:

v’ yKa3bIBaTh OOIINE CBOWCTBA U Pa3IM4us [UIAHET 3¢MHOM IPYIIIBI U [UIAHET-TUTAHTOB; MAJIbIX TEJ
ComHeuHoi cHCTeMBI ¥ OOJBIIMX TIUIAHET; WCIONb30BaTh KapTy 3BE3AHOrO Heba mpu



ACTPOHOMHYCCKUX Ha6JHOI[eHI/ISIX; BOCIIPOU3BOAUTH THUIIOTC3Yy O MNPOUCXOKICHUU ConHeyHOH
CHUCTCMBI; OITMCHIBATH DBOJJIOLNIO Bcenennoii cornacHo runoTe3e bompioro B3pbIBA.

Yray0aéHHublii ypoBeHb

[To oxoHUaHMM U3Yy4EHHUs YTIYOJIEHHOTO Kypca 00yyaroluics JOCTUTHET BCEX TUIAaHUPYEMBIX
pe3yapTaToB 00y4eHUs1 6a30BOro ypoBHs. B qononHenne Kk HUM 00yyaroniuiics HAy4YnuTCs:

v O0OBACHATH M aHATM3MPOBATH POJb M MECTO (DM3MKHM B (POPMHUPOBAHUHM COBPEMEHHON HAay4YHOM
KapTHUHBI MUPA, B pa3- BATUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU AEATEIIBHOCTH
JTIOJICH;

v/ XapaKTepu30BaTh B3aUMOCBA3b MY (DU3MKOW M JIPyTMMH €CTECTBEHHBIMU HAYKAMH;

v/ CaMOCTOATENILHO KOHCTPYMPOBATh OKCIIEPUMEHTAIBHBIE YCTAHOBKH JIJIsl IIPOBEPKH BBIJIBUHYTHIX
TUIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENIbHYIO MOTPEIIHOCTH U3MEPEHUIA;

v/ pelarh NPaKTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE ¥ PACYETHBIE- (PM3MIECKHUE 3a1a49H C OMOPOi
KaK Ha U3BCCTHBIC (i)mnqecm/le 3aKOHBI, 3aKOHOMCPHOCTH U MOJCJIN, TaK U HA TCKCTEI C N30BITOYHON
nH(pOopManue.

[lo oxoHyaHMM wu3y4YeHUS YrIyOJIEHHOTO Kypca OOyYaromuiicss JONOJHUTEIBHO TOJTYYHT
BO3MOKHOCTb HAYUUTHCS:

v/ IPOBEPATH AIKCIEPUMEHTAIBHBIME CPEICTBAMHU BBIABUHYTBIC THIIOTE3bI, (OPMYTHPYS [EIb
HCCIIEZIOBAHUs, HA OCHOBE 3HAHHsI OCHOBOITOJIATAI0IUX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB,;
v/ MPOBOJUTH TEOPETHYECKHE M HKCIEPUMEHTAIbHBIC HCCIENOBaHUS (H3UYECKUX SIBJICHHH U
IIPOLIECCOB (B TOM YHUCIIE B (PU3NUECKOM MPAKTUKYME), KX KOMIIBIOTEPHOE MOJEIHPOBAHMUE;

v ONUCHIBATh ¥ AHAIW3MPOBATH IMOJNYYCHHYIO B pPE3yJbTaTe MPOBCACHHBIX  (PU3UUCCKUX
HKCHEPUMEHTOB HMH(OPMALHIO, ONPEAEIATH €€ TOCTOBEPHOCTH;

v/ IOHUMATh U OOBSICHSATH CHCTEMHYIO CBA3b MEX/Y OCHOBOIIOJIATAIOIIUMHI HAYYHBIMH TOHATHIMU:
MIPOCTPAHCTBO, BpeMsl, MaTepHus (BELIECTBO, MOJI€), ABMKEHUE, CUIIa, JHEPIHS;

v/ pemiaTth SKCIIEpPUMEHTAIbHBIC KAYECTBCHHbIC U KOJINYCCTBEHHBIC 3a/Ia4H OJIMMIIHATHOTO YPOBHS
CJIO)KHOCTH, MCIIONB3Yysl (PU3MUECKUE 3aKOHBI, a TAK)KE€ ypaBHEHMS, CBS3bIBAIOIIME (U3NYECKHE
BEJIMYMHBI,

v/ aHaIM3UPOBATh TPAHMIIBI IPUMEHHUMOCTH (HU3UYECKUX 3aKOHOB, TIOHMMATh BCEOOUHI XapaKkTep
(GyHIaMEeHTaJIbHBIX 3aKOHOB U OTPAHMYEHHOCTh UCTOIb30BaHMUS YaCTHBIX 3aKOHOB;

v' popMyIHpOBaTh U pEIIaTh HOBbBIE 33aa4l, BO3HUKAIOIINE B XO/I€ y4eOHO-HUCCIIEA0BATENBCKOM 1
IIPOEKTHOM 1€ATEIbHOCTH;

v/ COBEpIICHCTBOBATH IPUOOPHI K METOIBI HCCIIEOBAHMUS B COOTBETCTBHH C TIOCTABIEHHOMN y4eGHO-

MMO03HABaTEILHOM 3a/1a4ucii;
v HCIIOJIB30BATh MCTOABI MATECMATHUYCCKOI'O MOIIGJIHpOBaHI/IH, B TOM 4YUCJIC HpOCTGfIH.IHC
CTaTHCTUYECKUE METOBI, A1 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

MEXAHUKA

[lo oxoHYaHMM W3y4YeHHS YIIyOJNEHHOTO Kypca OOydYaloUIMiics JOCTHTHET BCeX
IUTAHUPYEMBIX PEe3y/bTaTOB 00yuyeHHs 0a30BOro ypoBHs. B pononHeHume k HuM oOyuarouuiics
Hay4YUTCH:

v' 00BACHSTH OCHOBHBIE CBOWCTBA U 3aKOHOMEPHOCTH OAJUTHCTUYECKOTO JIBUKEHHS TOYEUIHOTO T,
PAaBHOYCKOPEHHOI'O JBHMYKEHHUS 110 OKPY>KHOCTH, IBIKEHUS CBS3aHHBIX TEJI, IIOCTYyNATEIbHOIO U
BpallaTEeJIbHOIO JIBUKEHUH TBEPAOTO TeNa, pe30HAHCA, aBTOKOJIE0aHH, a TaKKe pelaTh 3a1a4u o
OaJUIMCTUYECKOM JBM)KEHUH, PaBHOYCKOPEHHOM JBI)KEHHHM II0 OKPYXXHOCTH TOUYEYHOTO TeJa,
JBVKCHUH CBSI3aHHBIX TEJl, IJIOCKOM JIBHYKEHUH TBEPIBIX TEJ, HA aHAJIN3 BO3MOXKHBIX BapHaHTOB
JBHKEHUS U B3aUMOJICHCTBHUS T€ll, HA IPUMEHEHHUE YCIIOBUN PABHOBECUS TBEPAOIO TEIIA;

v/ OHUMATh MEXaHWYCCKHUE SIBJICHHS, CBSI3aHHBIE C YIPYTH- MH JIe(GOpMAIMAMU PACTSIKEHHS U
CKaTUsl Tena (Ha OCHOBE MOHATHM MEXaHMYECKOro HampspkeHus M Monyinst FOHra), oOBbsSCHATH



ABJICHHE a0COJIIOTHO YIPYTroro U abCOJIIOTHO HEYIPYroro COyJapeHUH IBYX TeJl, UCHOIb3Ys IS
9TOrO 3aKOHBI COXPAHEHUS B MEXaHUKE, PEIIATh 3aa4d C UCIOJIb30BAaHUEM 3aKOHOB COXPAHECHHUS
HMITYJIbCA U MEXaHUYECKOUN SHEPruy;

v/ paccMmaTpuBaTth JAEHCTBHE CHIIBI CONMPOTHBIICHUS Ha Maja- IONee TeJo, MPUPOAY CHIl PEaKiuu
OTIOpBI, HATSDKEHUS U Beca, ocTynarenbHoe npssMonunerinoe apmwkenne HUCO otnocutensno MCO
C TMOCTOSTHHBIM YCKOPEHHEM, MOMEHT CHJIbI, UCXO/ U3 YHEPTETUUECKUX COOOpaKEeHUIA;

v/ oKa3eiBaTh 3aKoH I[lackaist, OMUCHIBATE pacrpe/eieHre JABICHHs B JIBUKYIIEHCS JKHIKOCTH,
pa3nuyaTh JIaMUHapHOE M TYpOyJIEHTHOE JBM)KEHHUS >KUIKOCTH, MOHUMATh CMBICI YpPaBHEHUS
bepnymu;

v/ paccMaTpuUBaTh PE30HAHC CMEIIEHHS W PE30HAHC CKOPOCTH, WCIIONB3Ysl METOJ BEKTOPHBIX
auarpamMM; OTJIMYMSL aBTOKOJIEOAHMM OT YCTAHOBMBIIMXCS BBIHYKICHHBIX M COOCTBEHHBIX
KoJIeOaHU; OOBSICHATH SIBJICHUE PE30HAHCA C YHEPreTHUECKOM TOUKHU 3pEHUS;

v/ [OJIyyaTh W aHATM3UPOBATH YPAaBHEHUE TAPMOHMYECKOMN Oeryiieil BOJIHBI, pacpOCTPaHSIOIEHCs
B IIOJIO)KUTEIIBHOM HaIPAaBIECHUU OCH X;

v/ ONpeJeNsATh TPaHUIBl IPUMEHUMOCTH (DPU3MUYECKHX 3aKO- HOB, TIOHUMATh BCEOOIMI XapakTep
(GyHIaMEeHTalbHBIX 3aKOHOB MpPHUPOJbI (3aKOHOB MeXaHUKM HbIOTOHa, 3aKOHa COXpaHEHMs
UMITyJIbCA, COXpPAHEHMs MOMEHTa HMIYJbCa, COXPAaHEHUS MEXaHUYECKON DHHEpPruM, 3aKoHa
BCEMHUPHOTO TATNOTEHUS) U YCJIOBHUS BBIIOJIHEHUS YAaCTHBIX 3aKOHOB (3aKOHOB JBMXEHHs, |'yka,
Apxumena);

v/ MOHMMATh MPUHIAITBI ICHCTBUSI MEXaHU3MOB, MAIIIMH, H3MEPUTEIBHBIX TPHOOPOB, TEXHUUECKUX
YCTPOWCTB, (PU3UUECKHUE OCHOBBI UX PAaOOTHI, HCIIOIB30BaHHbIE TIPH X CO3/IaHUU MOJEIU U 3aKOHBI
MEXaHHKH.

Ilo oxoHyanuM HU3YyUCHHA KypCa O6V‘IaIOHIPII>’IC$I JOIMOJIHUTCIIBHO IMOJIYUNT BO3SMOXHOCTH HAYVYUTHCA:

v/ OCHOBBIBASCh HA HAYYHOM METOJIE MO3HAHMS, IIAHMPOBATh M BBIMOIHATH KCIIEPUMEHTAIBHbIE
HCCIICZIOBAHUSI MEXAHWYECKUX SBIICHHUM, AHAJIM3UPOBATH XapakTep 3aBUCHUMOCTEH MEXIy
uccienyeMbIMU (PU3NUYECKUMH BEIMYUHAMHU, OCYIIECTBIISATH IPOBEPKY BBIIBUTAEMBIX B OTHOIICHUU
HUX TUIIOTE3;

v/ BBIBOJWTH M3 DKCIEPUMEHTAJIBHBIX (DAKTOB M TEOPETHUECKHUX MOJeNel (DU3MUECKHE 3aKOHBI,
O6’I)$ICH$ITI> TMOJIYUCHHBIC PE3YJIBTATHI U ACJIaTh BBIBOABI; pCIIaTh (1)I/I3I/I‘-I€CKI/I€ 3aJa4U1 I10 KHHEMATHUKCE,
JTUHAMHKE, Ha BBIYMCICHHE Pa0OTHI CWJI, SHEPTUHU, NIPUMEHEHHE 3aKOHOB COXpPAHEHHs, YCIOBHIA
PaBHOBCCHA TBépl[OI‘O TCJIa, 10 KHHEMATUKEC U JTUHAMUKEC MCXaHNYCCKHUX KoJIeOaHui JAUHAMHUYCCKUM
U DHEpreTHYeckuM crnocobamu, TpeOyroliue aHajdu3a MJaHHBIX, Mojenel, (QU3nYecKux
3aKOHOMEPHOCTEH,  OMpEACNAIONUX  pelieHhe, HEOOXOAMMOCTH  BBIPAOATHIBATH  JIOTHKY,
aHAIM3UPOBATH MOTYYCHHBIN pe3ysbTar.

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

[lo okoH4WaHMM uU3y4YeHMsI YIUIyOJIEHHOro Kypca oOOydarolIUiCsi JOCTUTHET BCEX
IUTAHUPYEMBIX Pe3yNIbTaToB 00ydeHHs 0a30Boro ypoBHs. B nomonHeHne k HUM 00ydaromuiics
HayUYUTCS:

v/ OOBACHATH OCHOBHBIE TIOJIOKEHHS M 3aKOHBI MOJIEKYJISPHO-KHHETHUECKOW TEOpHH U
TEPMOJIMHAMUKH, aHAJTU3UPOBATh XapaKTep 3aBUCHMOCTEH MeXIy (U3NYECKUMHU BEIWYMHAMHU B
3TUX 3aKOHAX;

v/ IIPUMEHSTH 3aKOHBI TEPMOJMHAMUKHI K H300apHUECKOMY, H30XOPHIECKOMY, H30TEPMHUUYECKOMY U
aanabaTUYecKoMy MpoleccaM; yMeTh OTBeYaTh Ha YEThIpe BOMPOCA O TMOBEIECHUU CUCTEMBI B
TEPMOJMHAMHYECKOM IIPOLIECCE U PeIIaTh 3aauu;

v IIOHMMATh BCeOOUMH XapakTep (QyHIaMEHTAIBHBIX 3aKOHOB MPHUPOIBI (COXPAHEHUS SHEPTUH B
TEIUIOBBIX MpPOLECCaX, HYJEBOIO Hayaja TEPMOJMHAMUKH, BTOPOTO 3aKOHAa TEPMOJMHAMUKH);
OTIPEJICIIATh YCIIOBUS BHITIOJHEHUS YaCTHBIX 3aKOHOB (3aKOHOB HJI€aIbHOTO r'a3a, 3akoHa JlanbToHa);
v' 00BSICHSATH CMBICIT IUIOTHOCTH pacrpe/iesieHusi Ha OCHOBE Pe3yIibTaToB ormbita [lltepHa;



4 IMOHMMATh U OMUCBIBATH PA3JIM4YUAg MCKAY MOBCACHUEM HJICAJILHOTO ra3a U p€aJIbHOro rasa mnpu
H30IIpOoHeCCe, OCHOBLIBAACH HAa MOJICIIAX HMACAJIBHOIO Ia3da W PCajibHOI'0 rasa BaH—L[ep—BanILca;
peliaTh 3aJa4u O Mmapax;

v/ I0Ka3bIBATh YKBUBAJIEHTHOCTD q)OpMy.]'II/IpOBOK BTOPOI'0 3aKOHA TCPMOAUHAMUKHU

4 MMOHMMATh IMPUHIUIIBI IIGﬁCTBPISI TCIIJIOBBIX ,Z[BI/IFaTCJICf/'I N XOJOJWJIBbHBIX MAaNIWH, TCIIJIOBBIX
HaCOCOB, U3MCPUTCIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTpOﬁCTB, (1)1431/1%01(1/16 OCHOBBI HX pa6OTBI,
HCIIOJIb30OBAHHBIC TIPHU WX CO3JaHUUN (’pmﬂqecxne MOZCIIM W 3aKOHBI; PCIIATh 3aJja4d O TCIIJIOBBIX
MallruHax,

4 O0BSACHATH SABJICHUS, CBA3AHHBIC C TIOBEPXHOCTHBIM HATSXKCHUCM, KalTUWJUIAPHBIC ABJICHUA, PCUIATH
3aJa4M, CBA3aHHBIC C OTUMU ABJIICHUAMU.

Ilo oxoHyanumn HU3YUCHHA KypCa O6V‘IaIOHIPII>’IC$I JOIMOJIHMTCJIBHO IMOJIYUHNT BO3SMOXHOCTH HAYYUTHCA:

v/ OCHOBBIBASCh HA HAYYHOM METOJIC MO3HAHMUS, MNIAHUPOBATH U BBHIMONHSITH IKCIIEPUMECHTATbHbIE
WCCIICZIOBAaHUS TETUIOBBIX SIBJICHUI, NPOBOJAUTH AaHAJIM3 3aBHCUMOCTH MEXIy (HU3NIECKHIMHU
BEJIMYMHAMH, OCYIIECTBIATh NPOBEPKY BBIABUTAEMBIX B OTHOLIEHWM HMX TMIIOTE3; BBIBOIWUTH U3
HKCIEPUMEHTATIBHBIX (DAKTOB M TEOPETHUECKUX MOJIeNel (hpu3ndecKre 3aKOHOMEPHOCTH, OOBSICHATD
IIOJIy4YE€HHBIE PE3YJIBTATHI U AEJIATh BBIBOJBL;

v/ pemath 3amauu, TpeOyrOlMe aHalW3a JAHHBIX, MOJENeH, (U3MIECKUX 3aKOHOMEPHOCTEI,
OTIpeNIeNAIOIUX pelIeHne, HEOOXOAUMOCTH BbIpabaThIBaTh JIOTUKY JAEHCTBUM, aHaIM3HUpPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

SJIEKTPOAMHAMUKA

[lo oxoHYaHMM W3y4YeHHUS YTIYONEHHOTO Kypca OOYYaroIIWiiCsl JTOCTUTHET BCEX IUIAHUPYEMBIX
pe3yapTaToB 00y4YeHus: 6a30BOro ypoBHs. B qononHenne Kk HUM oOyyaronuiics Hay4YnuTCs:

v/ NIpUMEHATh OCHOBHBIE TMOJNIOXKEHHS ¥  3aKOHBI  JJIEKTPOJAWHAMHUKH Ul OOBSICHEHHS
JJIEKTPOMArHUTHBIX ~ B3aWMOJCHCTBHM; AHAJIU3UPOBAaTh  XapaKTep  3aBUCUMOCTEN  MEXIY
(Gu3n4YecKMMHU BEJIMYMHAMU B 3THX 3aKOHAX; IOHUMATh B3aUMOCBSI3b M €JMHCTBO JIEKTPHUECKOT0 U
MarHUTHOT'O TOJIEH, CMBICI TEOPUI 1aJbHOJAEHCTBUS U OJIM3KOAEHCTBYS;

v/ OIleHHBATh CKOPOCTH Jpetiha CBOOOTHBIX HOCHUTENEH 3apsi- 1a MPU MPOTEKAHUH JIEKTPUIECKOTO
TOKa B METAJLIE;

v/ MOHMMATh CMBICT TEMIEPAaTYpHOTO KO3((HIMEHTa COMPOTHBICHHS H  KPUTHYESCKON
TEMIIEpaTypbl, PUINYECKUI CMBICI SBJICHUS CBEPXIIPOBOJAUMOCTH;

v’ 00BSICHATh Ha3HAYECHHE NIYHTA W IOMOJHUTEIHHOTO PE3UCTOPa MPU W3MEPEHHH CHIIbI TOKA U
HATPSDKCHUS B AJIEKTPHUECKON IenH; rpadukyu 3aBUCHMOCTH TIOJIE3HOHM, 3aTpayeHHOW MOIIHOCTH
toka, KII/[ ncrounnka Toka OT HArpy3kH; crocoObl ymMeHbIeHus ko3¢ dunuenta noreps JIDII u
yBenmyenus KIIJ[ nuHum anexrponepenadu; nepenady 3JIEeKTpUIEeCKOM SJHEPTUH OT UCTOYHHKA TOKa
K MIOTPEOUTEINIO;

v' (opmyaHpoBaTh TIEPBOE U BTOpOE MpaBmwia Kupxroda, UCmons30BaTh WX MpU pacdére Memnei ¢
HNCTOYHUKAMH TOKa;

v/ IOHMMaTh  BCEOOWIMH  Xapakrep (yHIAMEHTAIBHBIX 3aKOHOB  (3aKOHAa  COXPaHEHHUs
JIEKTPUUYECKOTO 3aps/ia) M YCIOBUS BBIIOJIHEHHUS YaCTHBIX 3aKOHOB (3akoHOB OMa, 3aKoHa JIkoys
— JleH11a, 3aKOHOB T€OMETPUYECKOM ONTUKH U JIP.);

ITOHMMATH IIPUPOY MPOBOJIUMOCTH METAJNIOB, PACTBOPOB JIEKTPOJIUTOB, I'a30B;

v 00BSICHATH W ONKCHIBATH SIBJIEHHs 3JekTposin3a (3akon Dapajes), Tra3oBbIX pa3psiioB,
NMEKTPUYECKOTO TOKA B PA3NIMUYHBIX Cpelax: ra3ax, BaKyyMme, INOJyIPOBOJHHKAX; MOHUMATbh U
OOBSICHATH IPUHIIMITEI PAOOTHI SJEKTPOBAKYYMHBIX U TIOIYIPOBOJHHUKOBBIX IPUOOPOB, B TOM YUCIIE
TPaH3UCTOPOB;

v’ 0OBSICHATH JJOKA3aTEJIbCTBO MOTEHIUATBHOCTH DIIEKTPOCTATHIECKOTO MOJIS, CMBICH HPHHIIUIIA
CYNEPHO3ULUH JIJIs TOTEHIIUAJIOB;



v' 00BsICHATH CMBICH 3aKkoHa bruo — CaBapa — Jlamaca u 3alMCBIBATH ¢ €70 OMOIIBIO (OPMYIIBI
JUIsi pacu€ra MO- JyJied BEKTOPOB MHAYKIMM MAarHUTHBIX TIOJIEW, CO3/aHHBIX TOKaMu B
MPSIMOJTMHETHOM MPOBOHUKE, TOHKOM KOJIBIIE M COJICHOU/IE;

v/ ONKMCBIBATH TIPOIECCHI, MPOUCXOJSINIME IPU TOIKIIOYEHHH KOHJAEHCATOpa K HCTOYHUKY
MMOCTOSIHHOTO TOKA, JBYDKEHUE 3apsHKEHHBIX YACTHII B MAarHUTHOM IIOJIe, OOBSCHSATH MPUHIIHIT
JIEWCTBUSI YCTPOWCTB, HMCHOJB3YIOIIMX O3TO sBJICHHE (IIUKIOTPOH, Macc-crektporpad, MIJI-
reHepaTop), a TakKe TMPUHIMI MArHUTHOM (POKYCHPOBKM TYUYKOB 3apsUKCHHBIX YacTHII,
BO3HUKHOBEHHE pAJUALMOHHBIX TMOSICOB 3€MJIM; B3aUMOJACIHCTBUME JBYX MapajUIeIbHBIX
MPSAMOJIMHENHBIX TPOBOJOB € TOKAaMM; MarHUTHBIE CBOMCTBA BEIIECTB C pPa3HOW MarHUTHOU
MIPOHUIIAEMOCTBIO, SIBJICHUS TUCTEPE3HNCA, OCTATOUHON MHAYKIUHU; MarHUTHO-MSTKAE U MArHUTHO-
TBEpABIE (MAarHUTHO-KECTKHE) (EPPOMArHETHKH; TOHUMATh CMBICT KOJPIUTHBHOW  CHIIBI,
OTIPEACINIATh MHIYKTUBHOCTH JITMHHOTO COJICHOWIA; OOBSCHATH SBICHHE B3aUMHOW HHIYKIUU U
cMBbIcT Kod(HIreHTa B3aUMHOM MHIYKIIMHU; BBIBOJAUTE (OPMYITY JUIS pacuéTa SHEPTUU MarHUTHOTO
T0JISA; MOJIy4aTh YpaBHEHUE TaPMOHUYECKUX KOJIeOaHUN B KOHTYpE, UCTOJb3Ysl MOHITHE Pa3HOCTH
MOTEHIUAJIOB;

v/ ONKMCBIBATH DJICKTPOMATHUTHBIE SIBICHHUS, UCTIONB3YS JJIS OTOTO Takhe (HU3MYECKHE BEITUYNHBI,
KaK MTHOBEHHAsI MOIITHOCTb, BBIJIEIIsIEMast Ha PE3UCTOPE, CPEIHSIS 3a IEPUO]T MOIIIHOCTb, BbIIEIseMast
Ha pEe3UCTOpe, JEHCTBYIOIIEE 3HAYEHUE CHUJIBI TNEPEMEHHOIO TOKa, JEWUCTBYIOIIEEC 3HAYEHUE
MEPEMEHHOT0 HANPSKEHUsI, aKTUBHOE COIMPOTHUBIICHUE, EMKOCTHOE COINPOTHUBIICHHE, UHIYKTHBHOE
CONPOTHUBIIEHUE, MOJHOE 3JIEKTPUUYECKOE COINPOTHUBIICHHE, PE30HAHCHAs YacTOTa; HCCIEAOBaTh
MIPOIIECCHI, TPOUCXOAIINE B IIEMH IEPEMEHHOTO TOKa, CO/IEPKAIIECH aKTUBHOE CONPOTUBIICHHE (MITH
KOHJEHCATOp, WM KaTyUIKy HWHIYKTUBHOCTH), B KOJIEOATEIbHOM KOHTYpPE; PE30HAaHC TOKa H
PE30HAHC HAMpPSDKEHUS, UCTIOIB30BaTh METOJ] BEKTOPHBIX JAMArpaMM JIsl OMHMCAaHUsS MPOIECCOB B
Kose0aTeIpHOM KOHTYpE, BbIBOJA 3akoHa OMma A 1enH MepeMEHHOr0 TOKa; OMHCHIBATh padboTy
TpaHcopMaTopa B PEKHME XOJOCTOTO XOJa; 3alUChIBaTh W aHAIM3HPOBATH YPABHCHHS
3J€KTPOMArHUTHOM  BOJIHBI; pacCMAaTpUBaTh CIHEKTP SJIEKTPOMAarHUTHBIX BOJIH, YCIJIOBHO
pa3ienéHHbIN Ha HECKOJIBKO JAMANa30HOB MO JJIMHE BOJIHBI (4aCcTOTE);

v’ O0BACHATH SBJIEHHS TOJHOTO (BHYTPEHHEr0) OTPAKEHHS CBETA, MHTEP(EPEHIINN U TUPPAKIIUH
CBETa, MPUBOAUTH IPUMEPHI UCIIOJIH30BAHUS ITHX SBJICHHUM B ONTHUYECKUX CUCTEMAX, B TOM YUCIIE B
TG PAKIIMOHHBIX PEIIETKAX;

v/ paccMaTpuBaTh HEIOCTATKH PEalbHBIX JHH3 (CHEPUUECKYI0 M XPOMATHUECKYIO abepparuu) u
CIOCOOBI UX YCTPAHEHUS;

v’ nony4ats GopMyJ1y, TO3BOJISIONIYIO ONPEAEIATh MOJ0KEH S HHTEP(EPEHIIMOHHBIX MAKCHMYMOB
B cxeMe IOHra; omnuceiBaTh NPUMEHEHHE JIMH3 C MOKPBITHSMU B BHJIE€ TOHKUX IUIEHOK B
MPOCBETIEHHON OINTHKE, AaHAIM3UPOBATh HMHTEPPEPECHIMOHHBIE W JU(PPAKIMOHHBIE KAPTUHBL,
3aMMChIBaTh W AHAIM3UPOBATH YCIOBUS IU(GPAKIMOHHBIX MAaKCUMYMOB WU MHHHUMYMOB TIpU
TUQPaKIUM CBeTa Ha OJ- HOW IIENH, TJIABHBIX WHTEP(EPEHIIMOHHBIX MAaKCUMyMOB B KapTHHE,
MOJTy4aeMoi OT AU(PPaKIIMOHHON PEeIIETKY;

v 00BACHATH YCJIOBHE, IPH KOTOPOM MOKHO HMCIIOJIB30BaTh 3aKOHBI F€OMETPHYECKON OITHUKH;
OLICHHMBATh TpeNes pa3- peleHus (pa3pelarollyio CIoCOOHOCTh) ONTHUYECKON CHCTEMBI; pellaTh
dbu3nyecKre 3aa4u MO AJIEKTPOMATHUTHBIM SIBIICHUSM: JJICKTPOCTATHYECKOMY B3aUMOICHCTBHUIO
CUCTEMBI 3apsioB, PAcU€Ty HAMpPsDKEHHOCTH TOJIE B MPOU3BOJBHOM TOUYKe (€CTU H3BECTHO
pacnpesieleHHe TOYEUHBIX 3apsiioB, CO3JAIOUIMX 3TO II0JIE), IOJII PaBHOMEPHO 3apsiKEHHOM
IUIOCKOCTH WK cdepbl (Ha OCHOBe TeopeMbl ['aycca); Ha MpUMEHEHHE MOHATHS MOTEHIHaa K
JBIKEHUIO 3apsiIOB B AJIEKTPOCTATHUECKOM I10JIE; O MPOBOJAHUKAX M JUAIEKTPUKAX B MOCTOSTHHOM
ANEKTPUYECKOM TOJe; MO pacu€Ty OOBEMHBIX IUIOTHOCTEH HHEPrUU DIEKTPHUUECKUX TOJEH,
[apamMeTpoB NapajuIeIbHOTO M IOCIEA0BAaTEIbHOIO COEAMHEHUH KOHJEHCATOPOB; O IOJIE3HOW U
MOJIHOM MOIIIHOCTH TOKa B 3aMKHYTOH 1ienu; Ha 3akoH Dapajes Uil 3JEKTPONIN3a; O Mepe3apsike
KOHJIeHCaTopoB; Ha 3akoH buo — CaBapa — Jlamnmaca; O JBIKEHHMHM 3apsKEHHBIX YacTUIl B
MAarHuTHOM MOJI€; O AEHCTBUU BUXPEBOr0 JIEKTPUUYECKOTO MOJISI HA AIEKTPUUECKHUE 3apSAbl, O LETIX
MEPEMEHHOT0 TOKA C aKTUBHBIM, EMKOCTHBIM U (WJIM) UHIYKTUBHBIM CONIPOTUBJICHHEM; HAa 3aKOH OMa
JUISL LN MEePEeMEHHOT0 TOKa; 00 YBEJIMUYEHUWH M ONTHYECKOM Cuile ONTUYECKUX MpHUOOpOB; Ha
OCHOBHBIC TTOHATHS ¥ (POPMYJIIBI BOJIHOBOU ONITHKH;



v/ MOHMMAaTh ¥ OOBACHATH TPHUHIHUIBEI PAOOTHI JJIEKTPUUECKUX YCTPOMCTB: MPOBOJHHUKOB,
KOHJIEHCATOPOB, ICTOYHUKOB TOKA, KaTYIIEK HMHAYKTUBHOCTH B LEIAX IOCTOSSHHOTO U IEPEMEHHOT0-
TOKa, AJIEKTPUYECKUX H3MEPUTEIbHBIX NMPUOOPOB (aMIEPMETPOB, BOJBTMETPOB), Ta30pa3psiIHbBIX
YCTPOMCTB, BaKyyMHBIX OJEKTPOHHBIX MPUOOPOB, TMONYy- MPOBOJAHHUKOBBIX  MPUOOPOB,
AJIEKTPOMAarHuTOB, JJIEKTPOABHUraTele, TpaHCPOPMATOPOB U APYTUX IJIEKTPOTEXHUUYECKUX
YCTPOMCTB B LEMAX MEPEMEHHOT0 TOKA, MPUHIIMIIBI ASHCTBHS ONTUYECKUX MPUOOPOB (MUKPOCKOTIA,
TEJIeCKOTa, TU(PPAKIIMOHHON PerI€TKN), PU3NIECKNEe OCHOBBI UX Pa0OTHI, HCIIOJIB30BAHHBIC TIPH UX
CO3JJaHUU MOJIEIIN U 3aKOHBI AIEKTPOIUHAMHUKH.

Ilo oxoHyanumn HU3YyUCHHA KypcCa O6V‘IaIOHIPII>’IC$I JOIMOJIHUTCJIBHO IMOJIYUHNT BO3SMOXHOCTH HAYYUTHCA:

v/ OCHOBBIBAsCh HA HAYYHOM METOJE MO3HAHMS, IJIAHUPOBATH M BBINOJIHATE DKCIIEPUMEHTAIBHEIE
WCCIICZIOBAHUSl DJICKTPOMArHUTHBIX SIBJICHUHM, aHAJIM3UPOBATH XapakTep 3aBUCUMOCTEH  MEXIY
HCCIeAyeMbIMA (PU3HMYECKUMHU BEIMUMHAMU, OCYIIECTBIISITH TPOBEPKY BBIJIBUTAEMBIX B OTHOIIICHUH
HX THIIOTE3;

v/ BBIBOJIUTh M3 JKCIICPHUMEHTAIBHBIX (DAKTOB M TEOPETHUYECKHX MOJeTed (U3HUECKHE 3aKOHBI,
OOBSICHATH IMOJIy4E€HHBIC PEe3yJIbTaThl M JeNlaTh BBIBOJBI; PELIaTh 3aJayd, TPeOYIOIIUe aHalnu3a
JTAHHBIX, MoJeNied, (U3NUECKUX 3aKOHOMEPHOCTEH, OMpEeAeISIOMINX pelIeHHue, HeOOXOIUMOCTH
BbIpa0ATHIBATH JIOTUKY JIEHCTBHIA, aHATTM3UPOBATH OJTYUYCHHBINA Pe3yibTaT.

OCHOBBI CITELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

[lo oxoHuaHWM W3y4YeHUsS YTIIyOJNEHHOTO Kypca OOYYaroIIMICS JOCTUTHET BCEX IUIAHUPYEMBIX
pe3ynbpTaToB 00yueHus: 6a30BOro ypoBHS. B mononHeHne K HUM 00YYaIOUINiics HaAy9InuTCS:

v npumensTs noctyiaatsl CTO st 0OBsACHEHHS OTHOCHTEIBHOCTH OHOBPEMEHHOCTH COOBITHIA,
TEYECHUS BPEMEHHU, IIPOCTPAHCTBEHHBIX IIPOMEKYTKOB;

4 paccMaTpuBaTh JAaHHBIC SBJICHUA Ha IpUMEpax C ABYMA Ha6JIIOIIaTeJISIMI/I U ABUXYIIUMCA
O0BEKTOM B pa3IUYHBIX CHCTEMax OTCYETA; aHATM3UPOBATH XapaKTep 3aBUCUMOCTEH MEXIY
(bu3MYECKUMHU BEJTMUYMHAMU B paCCMaTPUBAEMBIX IPUMEPAX;

v 00BACHATH 3aKOH cioxkenus ckopocteil B CTO, COOTHOLIEHUE KIACCHYECKOIO 3aKOHA CIIOKEHUS
CKOPOCTEH U PENIATUBUCTCKOTO 3aKOHA CIIOKEHHUS CKOPOCTEH, «MapaoKc OTU3HELIOBY.

I1o oxonuanumn HU3Yy4YCHHUSA KypcCa O6anIOHleICH JOITOJHUTCIIBHO ITOJIVYUT BOSMOXHOCTH HAYUYUTHCA:

v’ nonnmars 3nauenne CTO Ui COBpEMEHHBIX WCCIIEIOBAHMN B Pa3HBIX OOJNACTSX HAYKH U
TEXHUKHU.

KBAHTOBAS ®U3UKA. DU3UKA ATOMA 1 ATOMHOTI'O SIPA

[lo oxoH4YaHMM W3y4YeHHS YIIyONEHHOTO Kypca OOydYaloUIMiics JOCTHTHET BCeX
IUTAHUPYEMBIX PE3yJbTaTOB O0yueHMs 0a30BOro ypoBHsA. B nomonHeHne k HUM oOydaroumiics

HAaYUIUTCA:

v’ 00BSICHATh TPOTUBOPEUHs (U3UYECKOW TEOPUH C IKCICPHUMCHTAIBHBIMU JIaHHBIMH, PEIUTh
KOTOpbIE YAaJoCh B KBAHTOBOM MEXaHHMKE; MPUMEHATH MOJO0XKECHUSI U 3aKOHBI KBAHTOBOM (DM3UKH,
(Gu3MKK aTOMa M aTOMHOTO s1pa Uil OOBSICHEHNs] KBAaHTOBBIX SIBJICHUH; aHAM3UPOBATH XapaKTep
3aBUCUMOCTEH MeXy pU3MUECKUMH BEIMYMHAMU B 3TUX 3aKOHAX;

v/ MOHMMATh TMPUHIMIBl KBAHTOBOW MEXAHUKH, WCIOIb3YEMbIC [UISI OMHUCAHUSI COCTOSIHHS
MHUKPOOOBEKTa; BCEOOIMi Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB (3aKOHOB COXPAaHEHHs SHEPruH,
AJIEKTPUUYECKOTO 3apsiia) M YCIOBHS BBINOJHEHHS YAaCTHBIX 3aKOHOB (3aKOHOB (hoTorddexTa,
noctysatoB bopa u np.);

V' 00BSICHSATH TPOIIECCHI M3MEHEHHUSI SHEPTUH SIIPA, UCTIOIB3YsI €r0 SHEPIETHIUECKYIO IUarpaMmy;

v/ 3aMUChIBATh 3aKOH PAMOAKTUBHOIO PACTIA/Ia, HCIIONIb3YsI MOHATHE «ITOCTOSIHHAS PAcaia;



v/ IIPUBOJUTH SKCIEPUMEHTAIBHO YCTAHOBJIECHHBIC 0COOCHHOCTH anb(da - pacraia; onuchiBath K-
3aXBaT U MPOLECCHI B3aUMOJAECHCTBHS HEUTPUHO U AHTUHEUTPHUHO.

ITo oxoHUaHUM HU3YyUYCHUS KypcCa O6V‘-I&IOH.[PII>1C$I JOIMOJIHUTCIJIBHO IMOJIYUYHUT BO3ZMOXHOCTh HAYVUYUTHCA:

v’ pasnuyath (QpyHIaMEHTAIBHBIE B3aMMOJEHCTBHUS, OTKPBITBIE B MPUPOJIE, M0 UX OCOOEHHOCTAM,
B3aMMOJICHCTBYIOLIMM YacTULAM, HOCHUTEISIM B3aUMOICHCTBUI, MOHUMATh MPUHATOE [eJICHHE
(kyaccuUKaIMIo) HIEMEHTAPHBIX YaCTHLI;

v/ pemath 3amauu, TpeOyrOlMe aHalW3a JaHHBIX, MOJENCH, (U3MIECKUX 3aKOHOMEPHOCTEI,

OTIpPEACIISAIONINX pEelIeHUuEe, HEOOXOAMMOCTH BbIpaOaThIBATh JIOTMKY JACHCTBUN, aHaJIU3UPOBATH
IIOJIyYEHHBIN PE3yJIbTAT.

SJIEMEHTBI ACTPOOU3NKHA

[lo okoH4YaHMM W3y4YeHHs] YIUIYOJIEHHOTO Kypca OOydYalolmIuics JOCTUTHET BCEX
IUTAHUPYEMBIX PE3yJIbTaTOB 00ydeHHss 0a30Boro ypoBHs. B nomosiHeHue k HUM 0Oydaromuiics
Hay4YuTCs:

v HpI/IMeHSITB OCHOBHBIC IIOJIOKCHHUS U 3aKOHBI KHaCCI/I‘{GCKOﬁ MCXaHHUKH, Z-)JIGKTpO,[[I/IHaMI/IKI/I,
OIITUKH, (I)I/ISI/IKI/I aToMa 1 AaTOMHOI'O ;mpa JJIsI OIIMCAaHUuA U O6'b$ICHCHI/ISI HpOIIeCCOB, HpOI/ICXOI[SIHII/IX
¢ oobekTamu COTHEYHOU CHCTEMBI, 3BE3/1aMH M CHCTEMaMU 3BE311, MaTepueit BeeneHHoi;

v/ omnuceIBaTh (PU3MYECKHE MIPOLECCHI, IPOUCXOASIIME B 3BE3[aX, U UX DBOIIOIMIO B 3aBUCHMOCTH
OT UX XaPaKTEPUCTHK;

v IIOHUMATh CYTI) THUIIOTE3 O HpOI/ICXO)K}leHI/II/I COHHG‘IHOﬁ CHUCTEMBEI, I[pyrI/IX 3B63I[HBIX CHUCTEM,

v/ OnKCBIBATH 3BOIIOLUIO BeeneHHol coracHo rumnorese Bonbinoro B3prisa.

Ilo oxonyanumn HU3Yy4YCHHUSA Kypca O6anIOHIHfICH JOITOJHUTCIIBHO TTOJIVYUT BOSMOXHOCTH HAYUYUTHCA:

v/ OCYIIECTBIIATh CAMOCTOSTEIBHBIA MOMCK MH()OPMAIMK €CTECTBEHHO- HAYYHOTO COIEPIKAHHS C
UCIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB (YU4EOHBIX TEKCTOB, CIIPABOYHBIX HAYUHO-IOIMYJISPHBIX
M3JaHHH, KOMOBIOTEPHBIX 0a3 JaHHBIX, 00pa30BaTEIbHBIX MHTEPHET- PECypcoB), €€ 00paboTKy B
nensax popMupoBaHus COOCTBEHHOM MO3UIIMY 110 U3Y4aeMOM TEME U BBITIOJIHEHUS TPOEKTHBIX padoT
10 aCTPOHOMHUH.



Conepxkanune kypca ¢pusuxku 10-11 kaaccon
Yriay0a€éHHbIH YPOBEHb
®U3UKA Y ECTECTBEHHO-HAVUHbII METO/I TIO3HAHUS ITPUPO/IbI

®duznka — (QyHIaMeHTalbHas Hayka o mpupojae. HabGmonenue u onucanue (u3NYECKUX
saBrneHnid. MonenupoBanue (Gpu3nYecKux SBJIeHUN 1 nporeccoB. Puzndeckue BeIMUuHbL. M3MepeHne
¢buznueckux BenuuuH. [lorpenHoctu u3MepeHuil puzndeckux BelInduH. MexayHapoaHasl cucTeMa
enunul. HaydHblii MeTOJ MO3HaHHWS MPUPOABI U METOABI MCCIENOBAHUS (PU3MUYECKUX SBICHHM.
DOxkcnepuMeHT U Teopusa. Hayuneie rumnotessl. dusznueckue 3akoHbI. ['paHUIBI MPUMEHUMOCTH
¢usnveckux 3akoHOB. Pusnueckue Teopu. OCHOBHBIE 3JEMEHTHI (PH3UUECKON KapTHUHBI MUDA.
®dusuka 1 KyJabTypa.

MEXAHUKA

Mexannyeckoe aBukeHHE. OTHOCHUTEIBHOCTH MEXaHW4eCcKoro JBwxkeHus. Cucrema
orcuéra. CmocoOwbl omucanusi nBwxkeHus. Tpaekrtopus. Ilepememenne. Ilyts. CKoOpoCTb.
[IpsamonuHeliHoe paBHOMepHOE nABUkeHUE. ClOKeHUEe ABWKECHHM. J[BUKEHHE CBA3aHHBIX TeEI.
Yckopenne. [IpssmonuHeitHoe paBHOYCKOpeHHOE ABMkeHne. CBoOOAHOE naieHne. J[BIKeHre Tena,
OpOILIEHHOTO TOJ YIJIOM K ropu3oHTy. KpuBonuHeiiHoe aBmkeHue. PaBHOMepHOE NBHKEHHUE IO
okpy>kHOCTH. [lepumon u uvactora BpamieHusi. YriioBas CKOpocTb. CKOPOCTb U YCKOPEHHE NpH
PAaBHOMEPHOM JIBUKEHUH 110 OKPY>KHOCTU. PaBHOYCKOPEHHOE IBMKEHHUE MO OKPY>KHOCTH.

[locTynarenbHOE U BpalaTeibHOE ABMAKEHUS TBEPAOTO Tena. CllokKeHUE MOCTynaTeIbHOTO U
BpaIllaTeIbHOTO ABMKEeHUH. [110ckoe nBrmkeHrne. MrHOBeHHast OChb BpAIllCHUS.

Wnepuusa. Nnepuuanehele cucteMbl oTcuéThl. Ilepssiii 3akoH Hetorona. Cuita. M3mepenue
cun. MueptHocth Ten. Macca. Bropoit 3akoH Herorona. B3zaumopeiictBue Ten. TpeTuid 3akoH
Hpiotona. Cuna msokectu. Cuma  ynpyroctu. Jedopmanuu. 3akoH ['yka. MexaHuueckoe
HanpspkeHue. Monaynbs FOnra. Bec Ttema. Cuna TpeHus. [[MHamMuka paBHOMEPHOTO JBH>KEHUS
MaTepUaIbHOM TOYKU II0 OKPY’KHOCTU. JIMHAMUKa paBHOYCKOPEHHOI'O IBUKEHUS MAaTEpUAIIbHON
TOYKM MO OKPYKHOCTH. 3aKOH BCEMHUPHOIO TATOTEHHA. J[BM)KEHHME IJJAHET M HCKYCCTBEHHBIX
cnyTHUKOB. 3akoHbl Kemnepa. Ilpunnun otHocurensHocTH [anunes. WHepuuanbHble U
HEWHEpLHUAJIbHbIE CUCTEMBI OTCUETA. 3aKOHBI JUHAMUKHM B HEHHEPLHUAJIBHBIX CHCTEMAax OTCUETA.
[Ipeobpaszosanwue ["anumes.

JlnvHamuKka BpalaTeabHOTO ABWKEHHS. MOMEHT uHepuud. MOMEHT uMmyJibca. 3aKoH
COXpaHEHHUs MOMEHTAa UMITyJIbCa.

Nmnynbe MatepuanbHOi TOukH. CucTteMa Tea. 3aKOH COXpaHEHUs UMITyjbca. PeakTuBHOE
neuxkernne. Llentp macc. Teopema o ABMKEHUU IEHTpa Macc. AOCOTIOTHO YIPYroe U abCOIIOTHO
HEYIIPYroe COyAapeHUsl IBYyX Tel.

Mexanunueckass pabora. MomHocts. Kunernueckass sHeprusi. IloTeHuumanbHash 3HeEprus.
Mexanuyeckasi SHEprusi CUCTEMbI Tell. M3MeHeHne MeXaHW4YEeCKOW AHEepruu. 3aKOH COXpaHEHHUsS
MEXaHUYECKOU SIHEPTUU CUCTEMbI MaTEPUATBHBIX TOUYEK.

Teépnoe Temo. PaBHoBecue Tena. MOMEHT Cuibl. YCIIOBHSL PaBHOBECHS TBEPAOro Tela.
IIpuMeHeHHe yCIIOBUM paBHOBECHS IIpU pELICHUM 3a7ad4 CTaTUKUA. [IpocTbie MeXaHU3MBL.
Koaddumnment nonesnoro neiicreus (KIIM). JaBnenue. AtmochepHoe naBnenue. 3akon [lackas.
3akoH Apxumena. Y cioBue IiaBaHus TeJl.

Pacnipenenenuve naBieHust B IBUKYIICHCS KUIKOCTH. Y paBHEHUE bepHyun.

Mexannueckue KoyneOaHus. YCIOBHS BO3HUKHOBEHHs CBOOOIHBIX KojeOanuii. KunemaTuka u
IUHAMHKa Koye0aTeslbHO- IO JBWKEHHA. MaTemMaTHuecKuid W TPYKUHHBIM  MAasTHUKH.
[IpeoOpa3oBaHre HSHEPTHHM TPU MEXAHWYCCKUX KOJICOAHUSAX. 3aTyXarollue ¥ BBIHYXKICHHBIC
konebOanus. Pesonanc. PesoHaHnc cmelieHns U pe3oHaHC CKOPOCTH. MeTo/l BEKTOPHBIX JUarpamm.
ABTOKOJIEOaHUS.

MexaHn4yecKkre BOJIHBI. YpaBHEHHWE TapMOHHUYECKOW Oery- mei BoJiHBI. J[JTMHA BOJHBI. 3BYK.
I'poMKOCTB 3ByKa U BBICOTA TOHA.



MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

Ocnosneie nonoxenuss MKT. Ctpoenue BeniectBa. XapakTep IBUKEHUS U B3aUMOJCHCTBUS
gacTHIl BemiecTBa. MoJIeTN CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TNl M OOBSICHEHHUE CBOWCTB
BEIllECTBA Ha OCHOBE 3TUX Mozeneil. Macca monekyn. KomnuectBo BemectBa. [locTositHHas
ABorazpo.

TemnnoBoe paBHOBecue. Temmneparypa u €€ nsmepenue. CBs3b TEMIIEPATypPbl CO CKOPOCTBIO
Xa0THUECKOTO JBMXKEHHUS dYacTull. Mojenb WACaJIbHOrO Tra3a. 3aKoHbl HJEaJbHOrO Trasa.
OObeAMHEHHBIA Ta30BbI 3aKOH. YpaBHEHHE COCTOSHHS HcalbHOrO Tra3a. 3akoH JlambToHa.
OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETHUECKON Teopur. AOCONIOTHAs TeMIepaTtypa Kak mepa
CpeHell KNHETUYECKOW SHEPTrUU TEIJIOBOr0 ABMKEHUS YaCTHI] BEIIeCTBa. Pacripeenenre MoaeKyn
rasa 1o CKOpOoCTsIM.

TepmonnHnamuueckass cucrema. BHYTpeHHssT SHeEprusi TEPMOJAMHAMHYECKON CHUCTEMBI H
crocoObl €€ u3MeHeHus. Buael TemnooOMeHa: TEeIIONPOBOAHOCTh, KOHBEKIIHUS, H3JIy4YEHUE.
KonnuectBo Temnotel W paborta. TemnmoéMmkocTh Tena. YenbHass U MOJSpHas TEIUIOEMKOCTH
BelecTBa. Pacy€T KonMyecTB TEIII0- Thl IPU TEIJIO0OMEHE. 3aKOH COXPaHEHUs SHEPTUH B TETIJIOBBIX
npoueccax (TepBblil 3aKOH TepMoauHaMuku). [IprMeHeHHe MepBOro 3akoHa TEPMOAMHAMHKH K
H30IPOIIECCAM.

[Ipeobpa3oBaHusi SHEPTUM B TEIUIOBBIX MamiMHaX. [IpuHIMN NeWCTBUS TEIUIOBBIX MAIIUH.
KII[ reroBoit mammnel. [Hukn KapHo. XosioauneHble MAalIMHBL U TEIUIOBBIE HACOCHL. BTOPOIi 3aK0H
TepMoauHamMuKu. HeoOpaTumocTs mporeccoB B MpUpoAe. IKOJIOTHYECKHE MPOOJIEeMBI
TETJIOOHEPTETUKH.

Hcnapenne u xonxaeHcauus. IloBepxHocTHOe HaTskeHue. KanwinsipHbele —sBIICHHS.
BnaxnocTe Bo3nyxa. HacellieHHbIE 1 HEHACBIIEHHBIE TTapbl. PeanbHble ra3sl. Y paBHeHUe BaH-nep-
Baanbca. Y aenpHas Terora napooOpazoBanus. Kunenue. 3aBUCUMOCTh TeMIEPaTyphbl KUTIEHUS OT
nasnenus. CTpykrypa TBEpAbIX Tel. [lnaBiienne u Kpuctayu3anus. Y aeabHasi TeIioTa IIaBiIeHusl.

SJIEKTPOAMMHAMUKA

Onextpuzanusi Tena. JBa Buaa 3JeKTpUUYECKUX 3apsAaoB. IIpoBONHUKM, NHANEKTPUKU U
IIOJIyIIPOBOJXHUKH. 3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsna. BzanmonelicTtue 3apsioB. 3aKOH
Kynona. [Ipunnun cynepnosuruu. CiaoxeHue IeKTpUIecKuX Cuil. JeKTpudeckoe noje. Jleiictpue
ANEKTPUYECKOTO TOJIsl Ha dJIeKTpUueckue 3apsaabl. Hanpsx€HHocTh anekTpudeckoro nouss. Jinuauu
HanpsDKEHHOCTU  dnekTpudeckoro mnossi. Teopema [aycca. Pacu€r Hanmpsyk€HHOCTH —MOJIEH
PaBHOMEPHO 3apsKEHHBIX TIIOCKOCTH U cdepbl. PaboTta cui anekrpoctatnueckoro nos. [Torenman
U pa3HOCTb MOTEHIHaIOB. [IpOBOJIHUKM M NMANEKTPUKU B TOCTOSIHHOM 3JIEKTPUYECKOM IOJE.
JusnexkTpuueckas NPOHULIAEMOCTb. JiekTpudeckas €MkocTb. Konpencarop. IlapamnensHoe u
MIOCJIEIOBATEIbHOE COEIMHEHUSI- KOHJIEHCATOPOB. DHEPTUs AIEKTPUUECKOTO MOJISL.

VYcii0BUsI BOBHUKHOBEHHUS 3JIEKTpU4Yeckoro Toka. Hampasnenue u cuna toka. CBOOOHBIE
HOCHUTENH 3apsia. DIEKTPUUYECKUNA TOK B MPOBOAHMKAX. 3akoH Oma Il y4acTKa 3JIEKTPUUYCCKON
nenu. ColnpoTuBIEHUE IPOBOAHUKA. Y IEIBHOE CONPOTUBIICHNE BEIIECTBA. 3aBUCUMOCTD yJI€JIbHOTO
COINPOTHUBIIEHUSI OT TeMIiiepaTtypbl. CBepXnpoBoauMocTh. VM3MepeHue cuiibl TOKa U HaIpsKEHUS.
PaboTa 1 MOIIHOCTH 3JEKTPUUECKOro Toka. 3akoH Jlxoyns — JleHua. JIefHCTBUS IEKTPHUECKOro
Toka. McTOUHHK ToKa. DiekTpoABMKymias cuia. 3akoH Oma s monHod nenu. Ilepesapsinka
KoHAeHcaTopa. [losne3Hast u MoiHass MOIIHOCTh TOKA B 3aMKHYTOW Lemnu. 3akoH OMa i ydacTka
uenu ¢ ucrtoyHukoMm Toka. IlpaBunma Kupxroda. DnexkTpuueckuil TOK B 3JIEKTPOJIUTaX. 3aKOH
®dapanes Ui 2IEKTPOIN3a. DIEKTPUUECKUN TOK B BaKyyMe U ra3ax. BakyymHslil 1uo. DIeKTpOHHO-
nyueBas TpyOka. Ilmazma. ['a3oBbie paspsabl. DNEKTPUYECKHHA TOK B TOIYNPOBOIHUKAX.
[onmynpoBonHukoBsle mpubopsl. [IpaBuna OGe3omacHOCTH Hpu paboTe C HCTOYHHMKAMHU TOKA,
3JIEKTPUICCKUMH IETISIMU ¥ TTprbopaMu. MarautHoe B3aumo ieiicteue. MaruutHoe nose. MHaykmus
MarHuTHOTrO nouisl. JIuauu marautHoi nHAyKuuu. 3akoH buo — CaBapa — Jlamnaca. Cuina Jlopenna.
JIBro>keHue 3apsHKeHHbIX YacTull B MarHUTHOM Tmone. Llukmorpon. MI'JI-renepatop. [leicTtBue
MarHUTHOIO IIOJII Ha IPOBOJHHUK C TOKOM. 3a- KOH Amrepa. MarHuTHoe B3auMOZEHCTBHE



IIPOBOJHMKOB C TOKaMu. EnuHuna cuibel Toka. JlelicTBUE MarHMTHOTO MOJS Ha PaMKy C TOKOM.
DNEeKTpOABUTATENb IOCTOSIHHOTO TOKa. l'ambBaHoMerp. JIMHaMMK. OJIEKTPOMArHUTHOE pede.
MarHuTHbIE CBOMCTBA BELIECTBA.

SBnenue snekTpoMarauTHOM UHAYKIUKA. OnbiTel Papages. 91C MHAYKIUN B ABHKYIIEMCS
IPOBOAHMKE. MAarHuTHBI 1MO- TOK. 3aKOH 53JIEKTpOMarHUTHOW wuHAykuuu. llpaBuno Jlenua.
Buxpesoe snekrpuueckoe nose. MHnyktuBHOCTh. CaMOMHIYKIHS. DHEPrUsi MATHUTHOTO TIOJIS TOKA.

KonebaTenbHblli KOHTYp. DJIEKTPOMAarHuWTHBIE KoJjieOaHUsA. YpaBHEHHE TapMOHMYECKHUX
koneOanuil. IlepemeHHBIH TOK. AKTHBHOE CONPOTHBICHHE B IEMH MEPEMEHHOIO TOKa.
JleiicTByroIME 3HAUYEHUSI CUJIbI MIEPEMEHHOIO TOKAa M MEepeMEeHHOro HampsbkeHus. KonneHncatop B
LN MEepEeMEHHOro Toka. KaTylika MHIYKTUBHOCTH B LIENM NMEPEMEHHOrO TOKa. BBIHYXIEHHbIE
AJIEKTPOMAarHuTHele KosiebaHus. Pe3oHanc B KOoHType. Pe3oHaHC TOka M pe30HAHC HANPSIKEHUS.
3akoH OMa Ju1s 1enu MepeMEHHOro Toka. MOIIHOCTh B IIENU NepeMeHHoro Toka. [IponsBoactso,
nepenaya ¥ NoTpediaeHue 3eKTpuueckoi sHepruu. TpanchopmaTop. DIE€KTPOMarHUTHBIE BOJIHBI U
WX CBOWCTBA. JlMama3oHbl AJIEKTPOMATHUTHBIX M3IYyYEHUH M UX MPaKTUYECKOE NPHUMEHEHUE.
[IpuHIUIIBI paguoCBsA3U W TeNeBUJICHUS. BiMsHUE >JI€KTPOMArHUTHBIX H3TYyUYEHUU Ha KUBBIC
OpraHU3MBI.

Hcrounuky cBeta. 3aKOH NPSIMOJIMHEMHOTO paCIPOCTPAHEHUsI CBETA. 3aKOHbI OTPAXXEHUS U
npenomiieHus cBeta. llocTpoeHue wu300pakeHUH B IUIOCKHUX 3€pKanax. JSIBJIeHHE IOJHOTO
BHyTpeHHero otpaxeHus. Jlucnepcus cBera. JImnHza. @OKyCcHOE pacCTOSHHE W ONTHUYECKas CUIIa
nuH3b1. @opMyiia ToHKO uH3BI. [locTpoeHne n3o6pakeHuil, co31aBaeMbIX TOHKUMU JIMH3aMHU. [ 1a3
u 3peHue. OnTuyecKkue npruoOopHlI.

BonnoBbie cBolictBa cBeta. [lonmspuzauust BoaH. [Ipunimun ['rolireHca. DiekTpoMarHuTHas
npupona cseta. Murepdepenuus BonH. MHTepdepenums csera. [dudpakuums cBera. IlpuHimmn
I'totirenca — ®penens. {udpakiuonnas pemeTka.

OCHOBBI CIHEIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

[TocTynaTsl cienMaibHOM TEOPUU OTHOCUTENFHOCTH. OTHOCUTENFHOCTH OJTHOBPEMEHHOCTH
COOBITHH, 3aMeJIJIEeHHe BPEMEHH, COKpallleHue JIMHBL. 3aKoH cioxeHus ckopocreid B CTO. Macca,
umnyssc ¥ 3Heprus B CTO.

KBAHTOBAS ®U3UKA. DU3UKA ATOMA 1 ATOMHOTI'O SAIPA

PaBHOBecHOe TeruioBoe um3mydeHue. lumoreza Ilmanka. @otosddexr. 3akoHbI
dbotorddexra. Ypapaenue DitHmTerHa 11 porodaddexra. KopmycKyaspHO-BOJIHOBON Ayalnu3Mm.
Hasnenue cera. Oneitel I1. H. Jlebenesa u C. . BaBunosa. ['unoresa- ne bpoitnsa. dudpaxius
anekTpoHoB. CooTHoeHne HeonpeaenénHoctel ['eitzen6epra. OnbiTel Pezepdopaa. [lnanerapuas
Mozens aroMa. Ilocrymatel bopa. Onruueckue cnexkrtpsl. [lorsomeHne M HUCIycKaHHME CBeTa
aTomamu. Jlazepsl.

CocTaB U CTpOEHHME aTOMHOTIO fA1pa. 3apsA0BOE U MAaccOBOE yucia. SnepHble CUIbl. DHEPrus
CBSA3M W yJENbHAs SHEPrusi CBSI3U aTOMHBIX saep. PannoakTuBHOCTH. 3aKOH pagMOaKTHUBHOIO
pacnaga. Anbga-, 6eta- u ramma-uznydenus. [IpaBuna cMemienus. Snepusle peakuuu. Jlenenue u
CUHTE3 sA1ep. SnepHast sHEpreTrka. JKOJIOTHYECKUEe MPoOIeMbl pabOThl AaTOMHBIX 3JI€KTPOCTaHIIHH.
Peructpanus snepHsix wusnydeHuid. Jlosumerpus. buonoruueckoe naeicTBue paauOaKTHBHBIX
W3JIy4eHUH.

OnemeHTapHble yacTULIbl. DyHIaMEHTaIbHbBIE B3aUMOIEUCTBHUS.

SJIEMEHTBI ACTPOOU3NKU

I'eonenTpuueckas u reJnoneHTpuueckas cucteMsl Mupa. OCHOBHBIE METO/IbI UCCIIEIOBAHUS
B actpoHomuu. Ormpenenenue pacctosHuii 10 HeOecHbix Ten. Connne. ConHe4Has cucTeMa.
@usnueckas npupoaa HedbecHsix Tea ConHeyHol cuctemsl. [Iponcxoxnenue COTHEYHON CHCTEMBI.
dusnuecKue XapaKTepUCTUKU 3BE31. DBontonus 3B€31. ['anakruka. Jpyrue ranaktuku. CTpoeHue u
sBorOnMsA BeesleHHOM.



TemaTH4yeckoe MIAHNPOBAHUE C Y4eTOM padoueii MporpaMMbl BOCIUTAHUS ¢ YKa3aHUEM
KOJIMY€eCTBA 4YaCOB, OTBOJAMMBIX HA OCBOEHUE KAKI0H TeMbl
(yriyOneHHBIN YPOBEHB, S 4.)

Peamu3anus yuuteneM (U3MKKM BOCIHMTATENBHOTO IMOTEHIMANA YypOKa IPEAroaraeT
cieaymouiee:
. YCTaHOBJICHHE JJOBEPHUTEIBHBIX OTHOIICHUNA MEXTy YUHTEIEM U €ro yYeHHKaMH, CIIOCOOCTBYIOLIHX
MO3UTUBHOMY BOCHPUATHIO Yy4yallUMHUCS TpeOOBaHMH M MPOCHO YUMTENs, MPHUBICYEHUIO HX
BHUMaHHA K 0OCyXmgaeMoil Ha ypoke HWH(POpPMAalWu, aKTUBU3AIMM WX  IO3HABATEIbHOU
NS TeTbHOCTH;
. IOOYX/IeHHUE WIKOJIBHUKOB COONIONATh HAa YpOKE OOUICTIPHUHATHIE HOPMBI TOBEICHUS, NpaBUIa
oOmeHuss co crapmuMu (YYUTEISIMH) W CBEPCTHUKAMH (ITKOJIBHUKAMH), TPUHIUIBI YIEeOHOM
JTVCLIUTUIMHBI ¥ CAMOOPTaHU3AIHH;
. TIpUBJI€YE€HHE BHUMAaHMS IIKOJIBHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKaX SIBICHUH,
opranu3anusi MX paboTBl C TMOJlydaeMOW Ha YpOKE COIHMAIbHO 3HAYMMOW WHoOpManuen -
MHUIMUPOBaHUE €€ OOCYKACHHUsS, BBICKA3bIBAHUS YYALIMMUCA CBOEr0 MHEHHs IO €€ IOBO.Y,
BBIPAOOTKH CBOETO K HEW OTHOLICHHUS;
. UCTOJIb30BAaHUE BOCIUTATENIBHBIX BO3MOXHOCTEH COAEp)KaHUS Y4UeOHOro mpeaMera uyepes
JEMOHCTpAIMIO JIETSM TPUMEPOB OTBETCTBEHHOTO, TPA)XKITAHCKOTO TIOBEIEHUs, TPOSBICHHS
4eJI0BEKOII00UsS U I0OpOCepAEUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIINX TEKCTOB I YTEHHUS, 3a]1a4
JUISL pelIeHUs], IPOOJIEMHBIX CUTYyalUi 111 0OCYKIEHMSI B KJIacce;
. IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (GOpM pabOThl YYaLIUXCSA: HHTEUIEKTYalbHBIX WID,
CTUMYJIUPYIOIIMX [O3HABATEIbHYI0 MOTHBALMIO INKOJBHUKOB, TUIAKTUYECKOTO TeaTpa, TIJIe
MIOJIyYeHHbIE Ha YpOKe 3HaHMs OOBIIPHIBAIOTCS B T€ATPaJIbHBIX MOCTAHOBKAX; TUCKYCCHUIl, KOTOpbIE
JAf0T y4YallUMCS BO3MOXKHOCTH TIPHOOPECTH OIBIT BEACHHUS KOHCTPYKTUBHOTO —JIHAJIOTa;
IpynInoBoi paboTel MIM PabOThl B Mapax, KOTOpble yyaT IIKOJIBHUKOB KOMaHAHOH pabore u
B3aMMOJICHCTBHIO C APYTUMH JI€TbMH; YPOKH HCCIIEIOBAHMS, KOTOPBIE MO3BOJISIOT aKTHBH3UPOBATD
MO3HABATENbHYIO JIEITEBHOCTh YYaIUXCsl Yepe3 CaMOCTOSATENIbHOE U3yUeHHE, TOMCK HE00X0AUMOM
MHpOpPMAIIMK U JPYTHe aKTHBHbIE (POPMBI; BKIIOUYEHHE B YPOK HIPOBBIX TPOIEIYp, KOTOpHIE
MIOMOTAIOT TOJIep’KaTh MOTHMBALMIO JAETEH K IMOJyYeHUIO 3HAHMMN, HaJaKUBAHHUIO IMO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIICHUH B KJIacce, MOMOTAI0T YCTAaHOBJICHHUIO 100pOXKeNaTeIbHON aTMOC(ephI
BO BpEMsl YPOKa;
. Oopranuzanus medCcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX yUYaIIUXCS HAJl X HEYCHEBAIOIIUMHU
OJTHOKJIACCHMKAMH, JTAIOLIET0 MIKOJIbHUKAM COLMAIbHO 3HAYMMBIH OMBIT COTPYIHHUYECTBA U
B3aMMHOW TOMOIIY; HHUITUMPOBAHUE H MOJJIEPIKKA HCCIIEIOBATENBCKON eI TETbHOCTH
IIKOJIBHUKOB B paMKax pealu3alii UMU HHANBUYaJIbHBIX U IPYHIOBBIX HCCIIEI0BATEIBCKIX
MIPOEKTOB, YTO JACT MIKOJIBHUKAM BO3MOXXHOCTH IPHOOPECTH HABBIK CAMOCTOSTEIBHOTO PEILICHHS
TEOopeTUYECKON MPOOIeMbl, HABBIK FT€HEPUPOBAHUS U 0(OPMIIEHUS] COOCTBEHHBIX UEH, HABBIK
YBa)KUTEILHOTO OTHOIIEHHS K UYXKHM UesIM, 0pOPMIICHHBIM B pab0Tax qpyTruxX UCCIeA0BaTeNeH,
HaBBIK TyOJIMYHOTO BBICTYIUICHUS NIepe]] ay IMTOPHEN, apryMEHTUPOBAaHUS U OTCTaUBAHUS CBOEH
TOYKHU 3PCHUSI.

JlesarenbHOCTh
JlaGopatopHsie, YUHTENS C YYETOM
KomuuecTso KonTponbHsie .
HaszBanue paznena, Tembl MPAKTHYECKHE paboueit mporpaMmst
9acoB paboTHI
paboTHI BOCTIHUTAHUS
10 kmacc

IToBTOpEeHHE 4 1 1,2
Beenenue 4 1,2
Kunemaruka. KunemaTtuka TBEp0ro 20 b 1 12.3.45.6
Tena
Junamuka 21 1 1 1,2,3,4,5,6
3aKOHBI COXpAaHEHUS B MEXaHUKE 17 1 1 1,2,3,4,5,6
Craruka 3 - - 1,2,3,4,5,6




OcuoBbl MKT u TepMOAMHAMHUKHI 22 1 1 1,2.3.4,5,6
B3aumHoe npeBpalieHue XuaKocTen u
razoB. TBepasie Tena. TemioBsie 22 1 1,2,3.4,5.6
JIBUTaTENIH
DJIeKTPOCTaTHKA 17 - 1 1,2,3,4,5,6
TTOCTOSIHHBIH DIICKTPHYECKUIT TOK 16 2 1 1,2,3,4,5,6
DJIEKTPUUYECCKHI TOK B PA3THYHBIX 20 1 ) 12.3.45.6
cpenax 9bigd g Tyl y
IMpakTHKYM 11 - - 1,2,3,4,5,6
IToBTOpEHHE 3 - - 1,2,5,6
Hroro 180 8 10
11 knacc

OCHOBBI JIEKTPOAMHAMUKHA 19
(mpoaoJrKeHMe)
Mar=uTHOE TI0JI€e 7 1 1,2,3,4,5,6
DJIeKTpOMArHUTHAST HHITYKIHS 12 1 1 1,2,3,4,5,6
Kosiebanusi u BOJIHbI 44
MexaHnudeckue KojieOaHus 10 1 1,2,3,4,5,6
DJIeKTpOMArHUTHBIE KOJICOaHHUs 17 1,2,3,4,5,6
[IponsBozacTBO, Iepenada u 6 123456
HCTIOJIb30BaHUE DICKTPOIHEPTHH e
MexaHU4Y€eCKHE U 3IEKTPOMAarHUTHBIE 11 1 12.3.4.5.6
BOJIHBI e
Onrtuka 28
CBeTOBBIE BOJIHBI 22 3 1 1,2,3,4,5,6
W3irydeHust ¥ CrIeKTphL 6 1 1,2,3,4,5,6
DJIeMEHTBI TEOPUH OTHOCHTEIbHOCTH 5 - - 1,2,3,4,5,6
Ksanrosasi pusuxa 30
CBETOBBIE KBAHTHI 11 1 1,2,3,4,5,6
AToMHas (pusnKa 4 1,2,3,4,5,6
®dusKKa aTOMHOTO SIpa 12 1 1,2,3,4,5,6
DreMeHTapHBIE YaCTHIIBI 3 1,2,3,4,5,6
Crpoenne Beesiennoii 8 - - 1,2,3,4,5,6
3Havenne QUMK IS PAa3BUTHSA 2 ) ) 123.45.6
ana 949~y To~
MpakTukym 15 7 - 1,2,3,4,5,6
IMoBTOpEHME 19 - 1 1,2,5.6

Hroro 170 14 6

®opMbI MPOBEEHHUS YPOKOB: YPOK, JICKIIHSI, CEMUHAP, TPAKTUKYM, JJabopaTtopHas padoTa,
3auer.
@DopMbl OPraHU3aIuM 3aHATHI: TPYNIIOBbIC, WHINBHUIYaTbHEIC.
MeToabl: CIOBECHBIE, HATJISIHBIE, TPOOJIEMHOTO O0yUYeHUS.
TexHnosoruu o0y4yeHnusi: pa3BuBaroliee o0ydeHue, urpoBoe ooydenue, mudhepeHIMpOBaHHOES

O6y‘-ICHI/IC, KOMITIBIOTCPHBIC TCXHOJIOIMH, TCXHOJIOTUH PAa3BUTHA KPUTHYCCKOI'O MBIIIJICHUS.
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