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OAOBPEHO
MpeAMETHON (IIUKJIOBOM ) KOMUCCHEH €CTeCTBEHHO-HAYYHOTO ITHKJIA.
[Ipencenarens [I(L)K

%f; é B A.A. OcmaHoBa

[Tporoxosn Ne§ ot 30 anpens 2025 r.

Pabouas mporpamma yueOHoro mpeamera OVYIL.06 Pwusmka pa3paboTaHa Ha OCHOBE
TpeOOBaHUI:

— (denepanbHOrO0  TOCYJApCTBEHHOTO  00pa3oBaTENbHOrO  CTaHJapTa  CPEAHEro
npodeccuoHansHOr0 0Opa3zoBanusi mo crnenuaidbHocTH  38.02.03  OmnepanmoHHas
JESTENIbHOCTh B JIOTUCTHKE, YTBEPXKICHHOIO MpHKazoM MuHUCTepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®eneparuu Ne 257 ot 21 anpens 2022 1., (3apeructpupoBaH
MunuctepctBoM rocturiuu PO 2 utonst 2022 r. N 68712);

— ¢deaepanbHOrO0 TOCYJIAPCTBEHHOIO OOpPa30BAaTEIbHOTO CTaHAApTa CpPEAHEro oOIero
oOpa3oBaHMs, YTBEPKICHHOTO TNpHKa3oM MuUHHUCTEpCTBA 00pa3oBaHUST W HAYKH
Poccutickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Munwocte Poccun
07.06.2012 N 24480);

— nonoxeHui OenepaibHOI 00pa30BaTEIHLHON MPOTPAMMEBI CPEIHETr0 001ero 00pa3oBaHus,
YTBEpKICHHOU mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccuu 12 uronst 2023 r. N 74228), B 1.u. OeaepanbHoit
paboueii mporpaMmsl o yueoHoMy npeamery "dusnka" (6a30BbI yPOBEHD);

C YYETOM IOJy4aeMOU CIIeHUaIbHOCTH.

B COOTBCTCTBHUHU C pa6OLII/IM y‘le6HbIM IIJ1aHOM

PazpaboTumk:

— OcmMmanoBa Ainmat AnueBHa, npenoaaBatenb ['BIIOY PJI « Texuudeckuil KoJuieK UMEHU
P.H. Amypanuesa»

© OcmanoBa Ajimat AnnesHa 2025

© I'BIIOY PNI «Texnuueckuii kouemx P.H. Amypanuesay 2025
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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yuebHoro npeamera dusuka npeaHazHaueHa sl U3ydeHUsT PU3UKU
IPY pealn3aluy CpeaHero o0mero o0pa3oBaHus B MpeIeiax OCBOCHUS IPOTPaMMBbI OATOTOBKH
crienanucToB cpeaHero 3seHa 38.02.03 OnepanmoHHast €SI TEILHOCTD B JIOTUCTHUKE.

VYuebnsiit mpeamer Ousnka NpUHAUIEKUT peaAMeTHON obaactu EctecTBeHHO-HAYyYHbIE
npeamersl, ®PI'OC cpennero oduiero oOpazoBaHMs, M HM3y4aeTCs B COCTaBe 00s3aTeIbHbBIX
y4eOHBIX IPEAMETOB 00111e00pa30BaTEIHLHOTO IIUKIIA.

Pabouas mporpamma ydeOHoro npeamera ®dusuka (6a30BbI ypOBEHB) pa3paboTaHa Ha
ocHoBe TpeOoBanuii Kk pesynbraram ocBoerus ®I'OC COO, a taxxe QenepanbHON paboueit
IpOrpaMMbl BOCIIUTAHUSL.

Conepxanue mporpaMMbl 1Mo ()U3MKE HampaBleHO Ha (POpPMHUPOBaHHE ECTECTBEHHO-
Hay4YHOH KapTUHBI MUpPa IIpU 00ydeHUH UX (u3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesITeIbHOCTHOTO Noaxoa. [Iporpamma o ¢usuke coorsercTByeT TpeboBanusim PI'OC COO k
IUTAHUPYEMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METAIIPEIMETHBIM pPe3yiibTaTaM 00y4eHHs, a TAKKe
YUUTBHIBAET HEOOXOIMMOCTh peau3allii MEXKIPEIMETHBIX CBs3eld (M3UKH C E€CTECTBEHHO-
Hay4YHBIMM Y4E€OHBIMU IIpeIMeTaMu. B Hell onpeaesstoTcst OCHOBHBIE 1eNU U3y4eHHsl (PU3UKH Ha
YPOBHE CpeaHEro o0Iero oOpa3oBaHMA, TUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (U3UKU:
JMYHOCTHBIE, METalpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

Pabouas mporpamma o ¢pu3nKe BKIIOYALT:

— IUIAaHHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (pM3HKU Ha 0a30BOM YpPOBHE, B TOM
qucye MPEeIMETHbIE PEe3YIbTATHI.

[Tpu pazpabotke paboueil mporpaMmbl B TEMATHYECKOM IJIAHUPOBAHUHU JTOJDKHBI OBITH
YUTEHBI BO3MOXKHOCTH HCII0JIb30BAaHUsI IEKTPOHHBIX (LIM(PPOBBIX) 00pa3oBaTeIbHBIX PECYPCOB,
SBIISIOMIMXCST  y4eOHO-METOJUYECKUMH  MaTepuayiaMd  (MYJIbTHMEIWWHBIE  IPOTPAMMBIL,
3JIEKTPOHHBIE YYEOHUKHU U 33JaUHUKHU, dJICKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE J1JAOOPAaTOPHH,
UTPOBBIC MPOTPAaMMBbI, KOJUIEKIIMU ITM(PPOBBIX 00pa30BATENBHBIX PECYPCOB), peAM3YIOMINMHU
JTUIAaKTUYECKHE BO3MOXKHOCTH HH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, CO/IepIKaHue
KOTOPBIX COOTBETCTBYET 3aKOHO/1aTEIbCTBY 00 00Opa3oBaHUH.

Pabouas mnporpamma 1o (u3MKEe NPEAOCTABISET BO3MOXKHOCTb JUISI pean3aluu
pPa3IUYHBIX METOJMYECKUX TMOAXOAOB K OpraHu3anuud oOydeHus (U3MKe MpH YCIOBUU
COXpaHeHMs 00513aTeIbHOM YacTu cofiep kaHus Kypca.

®du3nka Kak Hayka 0 HanOoJsee 00X 3aKOHaX MPHUPO/IbI, BEICTYIAsl B KaueCTBE y4eOHOTO
npeaMeTa B KOJUIEKe, BHOCHT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY»KarolleM MHpe.
Kypc ¢usuku - cucremoobpasyrommii s €CTeCTBEHHO-HAYYHbIX YYE€OHBIX HPEIMETOB,
MOCKOJIbKY (pU3MUEcKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
ouosnorueit, puznueckoi reorpaduend u actpoHoMue. Mcrnoap30BaHme U aKTUBHOE TPUMEHEHNE
(bu3nuecKkux 3HAHUN ONpeAeNseT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX TEXHOJOTHH B cdepe
HHEPreTHKHU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHs HOBBIX MaTepUajioB C 3aJaHHBIMU
cBolicTBaMM U Jpyrux. M3yueHue ¢u3MKM BHOCUT OCHOBHOM BKJIag B (OPMHpPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHHUE YMEHUN MNPUMEHSTh
HaYYHbII METO/] TO3HAHUS ITPH BHITIOJHEHUN UM YUeOHBIX MCCIIEJOBAaHUM.

B ocHOBY Kypca (U3MKHM MOJOXKEH ps HICH, KOTOpbIE MOXHO paccMaTpuBaTh Kak
HPUHIUIBI €70 TOCTPOCHHUS.

Wnes uenoctHocTu. B COOTBETCTBUM € HEM KypcC SIBISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zieNioB (PM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOU, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUY ¢ Hel MaTepuan Kypca Gpu3nku o0beTMHEH BOKPYT
buznueckux Teopuid. Bemymmum B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Unes  rymanwrtapuszanuu. Peanmuzauumss uwaew  mpeamnosnaraeT — MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHana (U3NYecKOW HayKH, OCMBICICHHUE CBSI3U DPa3BUTHUA (UMK C
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pasBUTHEM OOIIECTBAa, a TaKXXE€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKHMU
npoOeMaMu.

Wnes npuxinagHoii HarpaBieHHOCTH. Kypc husuku mpemnoiaraet 3HaKOMCTBO € ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Wnes skonorusanuu peanu3yeTcsi NOCPEACTBOM BBEACHUS DJIEMEHTOB COJIEP)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoljeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTUEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXKAeHUS MPoOIeM PallMOHAIBHOTO PUPOJIOTIONIB30BaHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

CTepXHEBBIMH ~ JJIEMEHTaMHM  Kypca (QHU3UKH  SBISAIOTCS  (PU3MUYECKHE  TEOPHH
(popmupoBanue mpeACTaBIEHUNH O CTPYKType NOCTPOCHUS (U3HUECKONH TEOpHH, POJH
(yHIaMEHTAJIbHBIX 3aKOHOB M MPHHLMUIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPHUPOJE,
rpaHuLaX IPUMEHUMOCTH TEOPHL, U1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHHUM U MPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIN MOAX0/ B Kypce (PM3UKH pealn3yeTcs MPex/Ie BCEro 3a cueT
OpraHU3aIH SKCIIEPUMEHTAIBHOM 1eATEIbHOCTH 00YYaroIINXCS.

Jliis 6a30BOTO ypOBHS Kypca (PU3UKH — 3TO HCIIOJIB30BAHHE CHCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB U JiabopaTopHbIX paboT. OOGecrieunBaeTcsi OBJaJICHUE
00y4JarIUMUC YMEHUSIMH IPOBOJUTH KOCBEHHBIE MU3MEPEHHUS, UCCIEI0BAaHUS 3aBUCHUMOCTEN
(bu3nYECKUX BETMYHH U TOCTAHOBKY OIBITOB IO MIPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Pemenne pacueTHBIX W KAueCTBEHHBIX 33/Ja4 C 3aJaHHON (DU3MYECKOW MOJEIbIO,
MO3BOJIIET IPUMEHATh U3yUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3fela Kypca, Tak
Y MHTETPUPYsI 3HAHMSI U3 pa3HBIX pa3nenoB. [ KaueCTBEHHBIX 33]a4 IPUOPUTETOM SIBIISIFOTCS
3aaHus Ha 00bsACHEHUE MPOTEKaHHs (PU3NUECKUX SIBICHUI U MPOIIECCOB B OKPYKAIOIICH KHU3HHU,
TpeOytonire BblOOpa (QU3MYECKOW MOJAEIM [UIsl CUTyallMd MPaKTUKO-OPUEHTHUPOBAHHOIO
Xapakrtepa.

OCHOBHBIMU 1IEJIIMU U3YYEHUSI (PU3UKU SBIISIOTCA:

— (opMHpoBaHHE UHTEpECA U CTPEMIICHHUS O0YUaAIOUINXCS K HAYYHOMY U3YUYEHHUIO IPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

— Dpa3BUTHE TPEACTAaBIEHUH O HAYYHOM MeEToJe To3HaHus U  (HOpMUpPOBAHHE
HCCJIEIOBATEIBCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUSM;

— ($opMHpOBaHME HAyYHOI'O MHPOBO33PEHHUS KaK pe3yJibTaTa M3y4YE€HHS OCHOB CTPOCHMS
MaTepuy U GyHIaMEHTAJIBHBIX 3aKOHOB (PU3HKH;

— (QopmupoBaHuE YMEHHH OOBACHATH SIBICHUS C UCHOJIb30BAaHUEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

— (¢opMupoBaHHE TIPEACTABICHUN O poJid (PU3UKU ISl Pa3BUTHS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3THX LieJell obecriedrBaeTcsl pelleHueM CIeAyIoUMX 3ajad B Ipolecce
U3y4eHUs Kypca GU3MKU:

— TpUOOpETeHHE CHUCTEMbl 3HAHHWH 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaXx,
TEOPHsIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJSIpHYIO (U3UKY, SJEKTPOJANHAMHKY, KBAaHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

— ($opMHpOBaHHE YMEHUI IPUMEHATh TEOPETUUECKHE 3HAHUS 17151 0ObSICHEHUS PUINUECKUX
ABJICHUI B IIPUPOJE U JUIsl IPUHATHS NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

— OCBOEHHE CITIOCOOOB pPEIICHUs Pa3IMUHBIX 3a/1a4 C SIBHO 33J]aHHOM (pr3nyecKoil MOJIETbIO,
3aJa4, TOJpa3yMEBAIOIIUX CAMOCTOATENbHOE CO3/laHue  (U3NYECKOM  MOJenH,
COOTBETCTBYIOIIEH yCIOBUAM 3a7auu;

— TMOHMMaHUE (U3NYECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEy;

— OBJIaJICHHME METOJAaMH CaMOCTOSITEIbHOTO IUIAHWPOBAHMSI M TPOBEACHUS (PUINUYECKUX
HKCIEPUMEHTOB, aHAJIHM3a U UHTEPIPETALUU HHPOPMALIUH, ONIPEIEIICHUS JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3yJbTara;



— CO3JaHUE€ YCJIOBUHM I Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOM

JIeATETbHOCTH.

BHyTpeHHsIsl OlleHKA BKJIIOYaeT:

— CTapTOBYIO TMAarHOCTHKY;

—  TEKyIyI U TEMAaTUYECKYIO OLIEHKY;

— UTOTOBYIO OIICHKY;

— MPOMEXYTOUYHYIO aTTECTALHIO;

— TICHUXOJIOTO-TIeJ]arorHuecKoe HaboAeHue;

— BHYTPEHHUI MOHUTOPUHT 00pPa30BATEIIbHBIX JOCTHKCHHUN 00YyJIarOIIUXCS.

JIMMTEeNIbHOCTh KOHTPOJIbHOK pPa0OThI, SBISAIONICHCS (OPMON MHUCHMEHHOW IPOBEPKH
pe3yNbTaTOB OOYYCHHsI C IEeNbI0 OICHKH YPOBHS JIOCTHDKCHUS TIPEAMETHBIX U (WJIH)
MeTanpeIMETHBIX PE3yJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 IBYX YPOKOB (He Oosiee yem 45 MUHYT
KayKJIbIi ).

JUIMTeNbHOCTh MpaKTUYecKo paboThl, sBistolIelics (HopMOil opraHuzanuu y4yeOHOro
mpolecca, HANmpaBICHHOW Ha BBIPAOOTKY Yy OOyYaIOIMUXCS MPAKTUYECKUX YMEHUU, BKIIOYAs
nabopaTopHble, WHTEPAKTHBHbIE M HHbIE pabOTBl M HE sBIAOLIEHCS (QopMOl KOHTPOII,
COCTABJISIET OJIMH YPOK (HE Ooiiee yem 45 MUHYT).

[Ipu »ToM 00BEM yueOHOrO BpPEMEHHM, 3aTPAYMBAEMOr0 Ha MPOBEICHHE OILEHOYHBIX
nporenyp, He noibkeH npeBbimarh 10% oT Bcero oobeMa ydyeOHOrO BpEMEHH, OTBOAMMOTO Ha
M3y4YEeHHE JAaHHOTO yueOHOro MmpeaIMeTa B IaHHOM rpyIie B TeKyIeM yueOHOM roay";

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOT'O IPEIMETA
PU3UKA (BA3OBbIU YPOBEHD)

JIM4HOCTHBIE pE3yJbTAaThl OTPAKAIOT T'OTOBHOCTH M CIHOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCS C(hOPMUPOBAHHOMN BHYTPEHHEN MO3UIIMEH JIUYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAlMM, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPaJIULUOHHBIM
LIEHHOCTSIM POCCUHCKOT0 OOIECTBA, PAaCIIUPEHUE KU3HEHHOT'O OIbITA U OIbITA JESTEIbHOCTH B
IpolLecce  pealu3allMd  CPEeICTBaMM  Y4eOHOro  MpeaMeTa OCHOBHBIX  HalpaBl€HUN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynprare wusyueHus ydeGHoro mnpeamera Pusuka y oOywaromierocst OyayT
c(hOpMHUPOBAHKI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI:

B cooTBeTcTBHM ¢ TpedoBaHuaMu ®I'OC COO YTo4HEHHBIE JINYHOCTHDIE Pe3yJIbTAThI
®OII COO

TPa’kAaHCKOTO BOCITUTAHHS:

—  c(hOopMHPOBaHHOCTH T'PaXKAAHCKOH MO3UINN
o0ydaroIerocst Kak akTHBHOTO 1 OTBETCTBEHHOT'O 4JIEHa
poccHiicKOTo 00I1IeCTBa;

—  OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB
00s13aHHOCTEH, yBa)KCHNE 3aKOHA M IPAaBOIIOPAIKA;

—  TPUHATHE TPAAUIMOHHBIX HAIIMOHAJIBHBIX,
00111e4eT0BEYECKIX TYMaHUCTHIECKUX U
JIEMOKPATHIECKUX [IEHHOCTEH;

—  TOTOBHOCTH NPOTHUBOCTOSATH HICOJIOTHH HKCTPEMH3MA,
HaIlMOHAJIN3Ma, KCeHO()OoONH, TUCKPUMITHAITUH T10
COLIMANIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM
MpU3HAKaM;

— TOTOBHOCTb BECTU COBMECTHYIO JESTEIBHOCTD B
MHTEpecax rpakJAaHCKOro 0OIIecTBa, y4acTBOBATH B
caMOyHpaBJICHUH B 00111e00pa30BaTeIbHON OpraHu3aluu
U JIETCKO-IOHOLIECKUX OpraHu3anusx;

—  yMEHHE B3aHMOJICHCTBOBATh C COLHAIBHBIMHU

1) rpaxIaHCKOrO BOCIIUTAHUSI:

—  c(hOpMUPOBAHHOCTD TPAKTAHCKON TTO3UIIHN
00y4aroIIerocs Kak akTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
o01ecTBa;

—  [PUHSITHE TPAJAUIIMOHHBIX
00IIIEYETOBEYCCKIX TYMAHUCTHICCKHUX U
JIEMOKPATUIECKHUX [IEHHOCTEIH;

— TOTOBHOCTH BECTH COBMECTHYO
JIESITEBHOCTD B HHTEPECAX rPakIaHCKOrO
00I11eCTBa, yYaCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTEeIHHON OpraHU3aluy;

—  yMeHHE B3aUMOJICHCTBOBATE C
COLIMATEHBIMU HHCTUTYTaMH B
COOTBETCTBUH C X (PYHKIUSIMH U
Ha3HAUYEHHUEM;

— TOTOBHOCTh K TYMaHHTapHOH U




MHCTHTYTaMH B COOTBETCTBHH C UX (PyHKUIMSIMHU
Ha3HA4YCHHEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKOM
JICSITETIbHOCTH;

BOHOHTCpCKOﬁ JCATCIBHOCTH,

NaTPpUOTUUICCKOTI'O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaKITAHCKOM
WACHTUYHOCTH, MTAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PoanHoi,
TOpJIOCTH 3a CBOU Kpail, cBOIO PonnHy, CBOH S3bIK U
KyJbTYpY, IPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIILHOTO
Hapoza Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K T'OCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U MIPUPOAHOMY HACIIEUIO, TaMSTHUKAM,
TpaauuusaM Haponos Poccun, noctuxkenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
ueriHas yOexKIEHHOCTh, TOTOBHOCTD K CITYKCHHUIO U
3amre OTeuecTBa, OTBETCTBEHHOCTD 33 €0 CYAB0Y;

2) NaTpUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
rpakJaHCKON UJCHTUYHOCTH, MaTPUOTU3MA;
LIEHHOCTHOE OTHOILCHHE K
rOCyJapCTBEHHBIM CUMBOJIAM,
JIOCTHKEHUSIM POCCUMCKUX YUEHBIX B
o0xacTi PU3UKH U TEXHHKE;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUSA:

0OCO3HaHUE JYXOBHBIX LIECHHOCTEW POCCUIICKOTO HApOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
9TUYECKOTO MOBEACHHUS;

CHIOCOOHOCTH OIICHUBATh CUTYAIUIO M IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH;

OCO3HAHHE JIMYHOT'O BKJIa/la B IOCTPOEHUE YCTONUHUBOTO
Oymytero;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJIUTEIISAM U (HIIH)
JIPYTUM 4JI€HaM CEMbH, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O MIPUHATHS LICHHOCTEH CEMEMHON KU3HU B
COOTBETCTBHUH C TpaAuLIMsIMU HapoaoB Poccuu;

3) 1yXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STHYECKOTO NOBEICHHUS;
CHOCOOHOCTH OIICHUBATh CUTYALIUIO U
NPUHUMATH OCO3HAHHBIC PELICHHS,
OPHEHTHPYSCH HA MOPAIEHO-HPABCTBEHHbIE
HOpPMBI U ICHHOCTH, B TOM YHCIIC B
JEATEeIbHOCTH YYCHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IIOCTPOCHHUE
ycToituuBoro Oymymniero;

OCTCTUYCCKOI'O BOCIITMTAHUA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIHOYAs 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TPyZia ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIIOCOOHOCTH BOCHPUHHUMATh Pa3INYHbIC BHIBI HCKYCCTBA,
TpaJMLIUU U TBOPYECTBO CBOEIO U APYTUX HAPOJOB,
OIYIaTh YMOLHOHAILHOE BO3/IEHCTBHE UCKYCCTBA;
yOeXXIEHHOCTh B 3HAYMMOCTH JJIsl TMYHOCTH 1 00IIecTBa
OTEYECTBEHHOI'O U MUPOBOI'O MCKYCCTBA, STHUYECKUX
KyJbTYPHBIX TPaJIULUN U HAPOJHOTO TBOPUECTBA;
FOTOBHOCTb K CAMOBBIPa)XCHUIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMJICHUE TPOSIBIISITh KAY€CTBAa TBOPUYECKOM
JIMYHOCTH;

4) 5CTETUUECKOTO BOCTIUTAHUS:

3CTETUYECKOE OTHOLICHHUE K MUY, BKIIOUas
3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILEr0
¢bu3nIecKoi HayKe;

(hM3M9IECKOTO BOCIUTAHUS:

c(hOpPMHPOBAHHOCTH 3I0POBOT0 U OE30MacHOro oopasa
JKH3HU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3710POBBIO;
MOTPEOHOCTh B (PM3MIECKOM COBEPIICHCTBOBAHHH,
3aHSTUSX CIIOPTUBHO-03/[0POBUTEIBLHOM JIESITEIbHOCTHIO;
AKTHBHOE HENPUSITHE BPEIHBIX MPUBBIUCK U HHBIX (HOpM
NPUYUHEHUS Bpea GU3NYECKOMY H TICHXUYECKOMY
3JI0pPOBBIO;

5) pu3ruecKoro BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTH 37I0POBOTO U
Oe3omacHOTO 00pa3a KU3HM,
OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3[I0POBBIO, B TOM YHCIIC 33 CUET
coOroIeHus TpeOOBaHMH Oe30MacHOM
IKCIUTyaTal[K CPEICTB HHOOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

TPYAOBOI'O BOCIMTAHUSA:

TOTOBHOCTB K TPY/Iy, OCO3HAHHE IICHHOCTH MacTepPCTRa,
TpynoJiooue;

TOTOBHOCTb K aKTUBHOH ACATCIBHOCTHU TEXHOJIOTHYECKOM
Y COLIMAIILHO HAINPaBJIEHHOCTH, CIOCOOHOCTh
WHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOATEIILHO
BBINOJTHATH TAKYHO IESTSIHLHOCTD;

HHTEpEC K Pa3InIHbIM cepaM npodeccHoHaIbHON
JIESITeTbHOCTH, YMEHHE PEATH30BhIBATH COOCTBEHHBIE
JKU3HCHHBIC TUIAHBL;

6) TPYZOBOTO BOCTIUTAHHS:

HHTEpEC K PasInIHBIM chepam
npodeccnoHaTLHOM AesSTENBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3NKOM M TEXHUKOH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOP
Oymymei mpodecCHuu U pean30BhIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO
1 caM000Opa30BaHMIO B 00J1acTH (PU3UKH Ha
NPOTSHKEHUH BCEH JKU3HM;




TOTOBHOCTH U CITIOCOOHOCTH K 00pPa30BaHHIO 1
caM000pa30BaHHUIO HA MPOTIKESHUH BCEH HKU3HHU;

OKOJIOTHYECKOI'0 BOCITUTaHUA:

c(hOPMHUPOBAHHOCTh SKOJIOTHYECKOH KYIbTYpHI,
MOHUMAaHHE BIHUSHUS COLMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHUE NPUPOJHON U COLUAIbHOM
Cpebl, OCO3HAHHUE INI00aIbHOTO XapakTepa
SKOJIOTUYECKUX MPoOIIeM;

IUIAHUPOBAHME U OCYIIECTBICHUE IEHCTBUM B
OKpY’Kalollel cpesie Ha OCHOBE 3HaHU Lieeil
YCTOHYUBOTO PAa3BUTHUS YEIOBEUECTBA;

AKTHBHOE HETPUATUE NEUCTBUMN, IPUHOCSIIUX BPEL
OKpYy Karolieu cpene;

yYMEHHE TIPOTHO3UPOBaTh HEOIAronpusTHEIC
SKOJIOTUYECKHUE MOCIEACTBUS PEAPUHUMAEMBbIX
JIEHCTBUY, IPENOTBPALLATh UX;

paclIipeHue OIbITa AeATeIbHOCTH SKOJIOTHUECKOH
HanpaBJIeHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH
KyJIbTYpbl, OCO3HaHHUE II100aJIbHOTO
XapakTepa 9KOJOTHYECKUX PobIIeM;
IUTaHUPOBAHKE U OCYIIECTBIICHUE AeHCTBUI
B OKpY’Kalollel cpesie Ha OCHOBE 3HAHUSA
Lene ycTOH4MBOro pa3BUTHUS
YeJIOBEUECTRA,;

pacHIpeHne OnbITa AEATEIbHOCTH
9KOJIOTUYECKON HAIPaBICHHOCTH Ha OCHOBE
HMEIOIINXCS 3HAHUH 10 (PHU3HKE;

ICHHOCTHU HAYYHOT'O ITO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH U
00IIEeCTBEHHON IPAKTHKH, OCHOBAaHHOTO Ha JAHAJIOTE
KyJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJNUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHE S3BIKOBOM 1 YUTATEIHCKOH
KyJIbTYpBI KaK CPEICTBA B3aNMOJECHCTBHS MEXIY JIIOAbMHU
U TI03HAHMSI MUDPA;

0CO3HaHME [ICHHOCTH HayYHOU AEATeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATH MPOEKTHYIO U HCCIIEOBATEIBCKYIO
JICSITENIbHOCTh MHAWBUAYAIBHO U B TPYIIIE.

8) IeHHOCTH Hay4YHOI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HUMIECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYIHOMN
JIeATETbHOCTH, TOTOBHOCTE B TIPOIIECCe
H3yUeHUSA QU3UKU OCYIIECTBIISATH
TIPOEKTHYIO M HCCIIEI0BATEIBCKYTO
JACATCIbHOCTD UHAUBUAYAJIBHO U B I'PYIIIEC

uHpOpMaTUKE Yy

B mponecce
o0yyJaronmxcst

npenonararoIuil copMUpOBaHHOCTb!
— CaMOCO3HaHMs, BKIJIIOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE 3MOILMOHAIBHOE
COCTOSIHME, BUJIETh HAIIPaBJIEHUSI Pa3BUTUSI COOCTBEHHOI 3MOLMOHAIBLHOU cephl,

JIeHCTBHAX, a
KOMMYHHKATHBHBIC YHUBEpCadbHbIe Yy4eOHBbIE JEHCTBUS,

OBbITH YBEpEHHBIM B ce0e;
— CaMOpETyJIMPOBAaHMsSI,  BKIIOYAIOLIETO
OTBETCTBEHHOCTb 33  CBOE

JOCTM)KEHUSI JINYHOCTHBIX PE3yJIbTaTOB
COBEPILEHCTBYETCS

CaMOKOHTPOJIb,
MOBEJICHUE,

OCBOCHHUsA  IIPOrpaMMBbI 110

3MOHI/IOHaJII)HI)II>'I HHTCIIJICKT,

YMCHUC NpUHUMATh

CIIOCOOHOCTh  @/IallTUPOBATBCA K

9MOIHNOHAJIIbHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;
- BHYTpeHHCﬁ MOTHUBAIu, BKJTIOYAIOIIEH CTPEMIJICHUC K TOCTHIKCHUIO IIEJIN U YCIICXY,

OIITUMMU3M, HWHUIIMAaTUBHOCTD, YMCHUEC
BO3MOKHOCTEH;
— DMIIaTHUH,

HeﬁCTBOBaTB, nucxoasa nus3 CBOHUX

BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHHUMATh OMOIMOHAJIIBHOC COCTOSAHUC

APYTUX, YUUTBIBATH €T0 IIPHU OCYHICCTBICHUN 06H_[eHI/ISI, CIIOCOOHOCTH K COYYBCTBHUIO

" COIICPCIKNBAHUTO,

— COIMAaJIbHBIX HABBIKOB, BKJIFOYAKOIIHUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C
APpYyrumMu JIFOJAbMU, 33.60TI/ITBC}I, MMPOSABJIATE UHTCPCC U PaA3pPCIIaATh KOH(l)J'II/IKTBI.

B pesynprare wusyuenuss yudeOHoro mnpeamera Puszuka y oOyuyaromierocss OyayT
c(hOpMHUPOBAaHb MeTAaNpeIMeTHbIE Pe3yJbTAThl, OTPAKECHHBIE B YHHBEPCATbHBIX YUEOHBIX

HUMCEHHO — IIO3HABATCIIbHBIC

y‘-Ie6HBIe )IefICTBHH, COBMECTHAaA ACATCIbHOCTD.

YHUBEpCaJIbHbIE

y4eOHBIC  JIEHCTBUS,
pEryJsTUBHBIE YHUBEpPCAIbHBIE

MCTaHpCIlMCTHBIe PE3yJabTaThl OCBOCHUSA NPCAMETA:




MertanpeaMeTHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouHeHHbIe YHUBeEPCAJbHbIE
pe3yJibTaThl, ®1rocC COoo yueonble aeiicreus (YY) ®OII
OTpaskeHHbIE B COO

YHHBepPCAJTbHBIX

Y4eOHBIX

JelCTBUIX

OsnanexHue a) 6a30BbIC JIOTUUECKHE ICHCTBU: 1) 6a3o0BEIE JIOTHYECKUE EUCTBHS:
YHUBEPCaIbHBIMU —  CaMOCTOSITENIFHO (POPMYIIMPOBATh U — CaMoCTOATEIBHO (POPMYIIUPOBATH U
y4eOHBIMU aKTyaJIU3UpOBaTh NpodIeMy, aKTyaJIM3UpPOBaTh NpoOIIeMy,
MI03HABATEJILHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTpuBaTh €€ BCECTOPOHHE;
JEHCTBUAMH: — YCTaHaBJIMBAaTh CYLIECTBEHHBIN NPU3HAK — ONPEACIATh UEJIM ICATCIIBHOCTH,

WIIK OCHOBAHWUsI JIJIsl CPABHEHU S,
Kaccu(puKau 1 0000IeHIS;

—  ONpeneNnsTh LeIH ACATeIbHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUH UX TOCTHIKCHUS,

—  BBIIBIISTH 3aKOHOMEPHOCTHU M MPOTHBOPEUUS
B PacCMaTPUBACMBIX SBICHUSIX;

— BHOCHUTH KOPPCKTHBEI B ICATCILHOCTD,
OLCHUBATH COOTBETCTBHUC pe3yJ'H)TaTOB
eiasaM, OCHUBATh pI/ICKI/I HOCHGI[CTBI/Iﬁ
JIEATENBHOCTH;

— pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPH
PCeLICHUH )KU3HEHHBIX IPOOIIEM;

3a/1aBaTh apaMeTpbl U KPUTEPUH UX
JIOCTUKEHUS,

— BBISIBJISITh 3aKOHOMEPHOCTHU U
NIPOTUBOPEYUS B paCCMaTPUBAEMBIX
(U3NYECKUX SBIICHUSX;

— pa3pabaThIBaTh IJIAH PEUICHUS
MPOOJIEMBI C YUETOM aHAIH3a
HUMEIOUIUXCS] MaTEPUAIbHBIX U
HEMaTepHUaJbHbIX PECYPCOB;

— BHOCUTb KOPPEKTHUBHI B
JIeATeIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN
JIeATEIILHOCTH;

— KOOPJIMHUPOBATH U BBIIIOJIHATD
paboTy B YCIOBHUSX pEaTbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIILJICHUE
TPU PEIICHUH KH3HCHHBIX MPOOJIEM.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHS:

— BIAAETh HABBIKAMH YUEOHO-
HCCIIEIOBATENbCKON U MPOEKTHON
JIESTeTTHHOCTH, HABBIKAMH Pa3peuIcHUs
npobiem;

— CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEIFHOMY ITOUCKY METOJIOB
pelIeHUs TPaKTUUECKHX 3a7ad,
MPUMEHEHUIO Pa3IMYHBIX METOIOB
MO3HAHMUS;

— OBJIaJIeHUE BUIAMHU JCSITETLHOCTH IO
MOJIy9YE€HUIO0 HOBOTO 3HAHMSI, €T0
HMHTEPIPETanH, MPpeoOpa3oBaHUIO U
MIPUMEHECHHUIO B Pa3IIMYHBIX YISOHBIX
CUTYAIlUAX, B TOM YHCIIE TIPU CO3aHUU
Y4eOHBIX ¥ COIMANBHBIX IIPOCKTOB;

— (opMHpOBaHUE HAYYHOTO THIIA MBIIIIICHUS,
BJIaJICHIE HAYYHOH TEPMUHOJIOTHEH,
KJIFOUYEBBIMH MOHSATHSIMH U METOIAMH;

— CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACSITEITLHOCTH U
KM3HEHHBIX CUTYAIUSX;

—  BBIABJISTH IPUIMHHO-CIICCTBEHHBIC CBSI3H U
aKTyaJIM3UPOBaTh 3a7a4y, BEIABUTATh
TUIIOTE3Y €€ PEeIIeHMs], HAaXOIUThb
apryMEHTHI TS JJOKa3aTeIbCTBA CBOMX
YTBEPKIICHHUIA, 33/1aBaTh ITAPaMETPHI H
KPUTEPHH PEIICHUS;

—  aHAJIM3HPOBATH IMOIYYCHHBIC B XOJIE
pENIeHHUs 3a]1a49H PE3YJIbTAThl, KpUTHUECKH

2) 6a30BbIC UCCIICTIOBATEIBCKIE

JIEUCTBUS:

— BJIaIETh HAYYHOH TEPMUHOJIOTHEH,
KITFOUEBBIMH HOHATUSAMH 1
MeToaMH (HPU3MYECKOH HAyKH;

— BJIaJICTh HABBIKAMHU Y4EOHO-
HCCIIEeI0BATENbCKON U IPOEKTHOM
JeSITeIbHOCTH B 00J1aCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOUCKY METOJIOB
petenus 3ana4 GpuznuecKkoro
COZIepIKaHusl, IPUMEHEHHIO
Pa3IMuHBIX METO/IOB TO3HAHUS;

— OCYIIECTBIISITH PA3INYHBIC BHIIBI
JEeATEeILHOCTH T10 TOTyYSHHIO
HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
IpeoOpa30BaHMIO U IPUMEHEHHIO B
Pa3NYHBIX YYEOHBIX CUTyalusX, B
TOM YHCJIEe TIPH CO3JIaHUHU YueOHBIX
NPOEKTOB B 00J1aCTH (DU3HUKH;

— BBISIBJISITH IPUUHMHHO-CIIC/ICTBEHHbIE
CBSI3H U aKTYaJIM3UPOBATh 3324y,
BBIJIBUTaTh TUIIOTE3Y €€ PelleHUs,
HaXOJUTh APTYMEHTBI JIJIsI
JIOKa3aTeIbCTBa CBOUX
YTBEPXK/ICHHUH, 3a71aBaTh apaMeTphbI
1 KPUTEPHH pELICHNS;

— aHAJIM3UPOBATH MOJTYYEHHBIE B XOIE
pelIeHus 3aJa4k Pe3yIbTaThl,
KPUTHYECKH OLICHUBATh MX




OLICHUBATh UX JIOCTOBEPHOCTE,
IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM,
OLICHMBATh MPUOOPETEHHBIN OMBIT;
pa3pabaTbIBaTh IUTaH PELICHUS IPOOIEMBI ¢
YUETOM aHaJIM3a UMEIOIIUXCS
MaTepuagbHbIX 1 HeMaTepHaAIbHBIX
pecypcos;

OCYIIECTBIIATD LICJICHAIPABIICHHBIN OUCK
HepeHoca CPeICTB U CIIOCO00B IEHCTBUS B
po¢eCCHOHATBHYIO CPENy;

YMETb IIEPEHOCUTh 3HAHHS B
MO3HABATEJILHYO M PaKTUYECKYIO 00JIacTH
KU3HEACSATEIBHOCTH;

YMETbh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 0o0JacTeil;

BBIJIBUT'aTh HOBBIE WJIEH, TIpeJIaraTh
OpHUTMHAJIbHBIC TOAXOAbI U PECHICHU
CTaBHUTh NPOOJIEMBI H 3aJa4H, JOITyCKAIOLIHE
AITEPHATHBHbIC PEILCHUS;

JOCTOBEPHOCTb, IIPOTHO3UPOBATH
H3MEHEHNE B HOBBIX YCIIOBHSAX;

— CTaBUTH H (POPMYIIHPOBATH
COOCTBEHHBIC 33]]a4H B
00pa3oBaTeIbHON AEATEIBHOCTH, B
TOM YHCIIC TIPH U3YYCHUH (HU3HKY;

— [aBaTh OLICHKY HOBBIM CHUTYAIHsIM,
OLICHHBATH IPHOOPETECHHBII OIBIT;

— YMeTb IIepPEHOCUTD 3HAHHUS 110
(u3NKe B IPaKTHIECKYIO 007IaCcTh
KU3HEIeATeIbHOCTH;

— yMeTb HHTEIPHPOBATh 3HAHUS U3
Pa3HBIX MPEAMETHBIX o0JlacTel;

— BBIJBHTaTh HOBBIC HJCH, IpeIarath
OPUTHHANBHBIC TOJXObI U
peleHus;

— CTaBUTH MPOOIIEMBI U 33/1a4H,
JIOIYCKAlOIIHe albTePHATHBHBIE
peleHus.

B) paboTa ¢ mH(popMaIHei:

BJIaJIeTh HABBIKAMH MOJTyUYCHUS
uH(pOpMALIUK U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISATH
MOUCK, aHAJIN3, CHCTEMATU3AIHIO 1
MHTEPIPETALHI0 HHpOpMaLUK Pa3IHYHbIX
BUIOB U (hOpM TIpeICTaBICHUS;

CO3/1aBaTh TEKCTHI B pa3IM4HBIX (hopMaTax ¢
y4eToM Ha3HauyeHHs nHdopmManuu u
LeTIeBOI ayITUTOPHH, BEIOHpast
ONTUMAIBHYIO GOPMY TIPEICTABICHHS U
BU3yaIHU3aIiH;

OLICHHUBATh JOCTOBEPHOCTb, IETHTUMHOCTD
uH(popMaILnK, ee COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpMaM;
HCIIOJIb30BaTh CPEICTBA UHDOPMAITUOHHBIX
1 KOMMYHUKAITUOHHBIX TEXHOJIOTHH B
PCUICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX
W OpPraHU3aIMOHHBIX 3a/1a4 C COOJTIOCHUEM
TpeOOBaHUIT SPrOHOMHKH, TEX HUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U
ITHYECKUX HOPM, HOPM UH(DOPMALTUOHHOM
0€30IaCHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUSI U
3aIuThl HHPOpMAIKHU, HHHOPMAITUOHHOM
0€301acHOCTH JINYHOCTH.

3) pabota ¢ nHDOpMAaTHEH:

— BIIaJCTh HABBIKAMH TIOJYYCHHUS
“HPOPMAUN PU3HIECKOTO
COJICPIKaHUS U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEIILHO
OCYILIECTBIISITH IOMCK, aHANIHN3,
CHCTEeMaTH3aIMI0 U HHTEPIIPETALNIO
UH(OpMALUK PA3THUYHBIX BUIOB U
(dhopM mpencTaBiICHHS,

— OLICHUBATh JIOCTOBEPHOCTH
HHpOPMAIINH;

— MCIIOJIb30BATh CPECTBA
UH(GOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B
pELICHHU KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpraHM3alOHHBIX 33]1a4 C
coOmoeHreM TpeboBaHMH
9PrOHOMHKH, TEXHUKH
0e301MaCHOCTH, TUTHEHBI,
pecypcocOepeeHus, MPaBOBbIX U
STUYECKUX HOPM, HOPM
WHPOPMAIMOHHON O€30TIaCHOCTH;

—C03/1aBaTh TEKCThI (PH3HIECKOTO
COZICpIKaHUS B Pa3IMYHBIX (hopMarax
C y4eTOM Ha3HaueHUs HH)OPMALUH
U LeNICBOW ayTUTOPUH, BEIOHpast
ONTUMAJIFHYIO (OpMYy
HPEJICTABICHUSI U BU3YaJIM3allUH.

OBnajsieHue
YHUBEPCATbLHBIMH
KOMMYHHUKATUBHBIM
H ICUCTBHSIMMU:

a) oO1eHue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOAIbHbBIE CPEICTBA
o011IeHNs1, TOHUMATh 3HAUYEHHE COIIMAIIbHBIX
3HAKOB, PacliO3HABaTh MPEIIOCHUIKA
KOH(IMKTHBIX CUTYallMid ¥ CMATYaTh
KOH(JIMKTBI;

BJIaJIETh Pa3IMUHBIMH CIIOCOOAMH OOIIEHNUS
Y B3aUMOJEHCTBUS;

apryMEHTHPOBAHHO BECTH JIHAJIOT, YMETh

1) obuieHue:

— OCYILECTBJIATH OOIIEHHE HAa yPOKax
(GU3UKN ¥ BO BHEYPOUHOH
JIESITETTBHOCTH;

— pacHo3HaBaTh NPEIIOCHUTKI
KOH(IMKTHBIX CUTYallUi 1
CMsSIr4aTh KOHQIINKTHI;

— Ppa3BepHYTO U JIOTHYHO M3J1araTh
CBOIO TOUKY 3PEHHUs C
UCIIOJIb30BAHUEM S3BIKOBBIX
CpPEACTB.
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CMSATYaTh KOH(DIUKTHBIE CUTYAIIH;
Pa3BepHYTO M JIOTHYHO H3JIaTaTh CBOIO
TOYKY 3PEHHSI C MCTIOJIF30BAaHUEM SI3BIKOBBIX
CPEICTB;

0) COBMECTHasI ICATCIILHOCTb:

MMOHUMATb U UCTIOJIb30BaTh NPEUMYIIECTBA
KOMaHJHOU ¥ UHJIUBUYaTbHOU paboThI;
BBIOUPATh TEMATHKY ¥ METOJIbI COBMECTHBIX
JIEHCTBUH ¢ yIeTOM OOIINX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJIOr0 WIeHa KOJJICKTHBA,
MIPUHUMATH IEJTH COBMECTHOM
JIESITeTTHHOCTH, OPTaHU30BLIBATh U
KOOPAWHUPOBATH ICHCTBHSA TIO €€
JIOCTWIKCHHIO: COCTABIIATE IUIAH JICHCTBUH,
pachpenenaTb poiu ¢ y4eTOM MHEHHIA
YYaCTHUKOB 00CYXIaTh PE3yIIbTATHI
COBMECTHOH paboTHI;

OIICHUBATh KAYECTBO CBOCTO BKJIa/ia U
KaXXJI0T0 y4aCTHUKA KOMaH/bI B OOIIHIA
Pe3yIbTaT MO pa3paboTaHHBIM KPUTCPHUSIM;
TpeJIaraTh HOBBIC IPOCKTEI, OIICHUBATh
WJICH C MTO3UINY HOBU3HBI, OPUTHHAILHOCTH,
MPaKTUIEeCKOM 3HAUYNMOCTH;
KOOPAWHUPOBATH U BHITIONHATH Pa0dOTy B
YCIIOBHAX PEabHOTO, BUPTYAIBHOTO U
KOMOUWHHPOBAHHOTO B3aUMO/ICHCTBHUS;
OCyIJ_[eCTBJ'IHTI:- IIOBUTHUBHOC CTpaTeFI/I’-IeCKOC
IIOBCICHHUC B paSJ'II/I‘IHI)IX cuTyaum[x,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE,
6I)ITI> HNHUILIMATUBHBIM

2) coBMeCTHasl IesITeNbHOCTb:

MOHUMATb U UCIIOIB30BATh
IpeuMyIiecTBa KOMaHAHON U
WHJIMBHYaJIbHOI paOboThI;
BBIOMpPATh TEMAaTHKY M METOIBI
COBMECTHBIX JIEHCTBUH C yUETOM
0OIIMX UHTEPECOB, 1
BO3MOYKHOCTEH Ka)kKJIOr0 WIEHa
KOJUIEKTUBA;

[IPUHUMATH LENH COBMECTHON
JIeSITeIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHHUPOBATH AECUCTBUS IO €€
JIOCTYDKEHUIO: COCTABIIATh ILIaH
JIEHCTBUH, PaCIPEIENIATh POJIU C
y4eTOM MHEHUH y4aCTHHUKOB,
00cyXIaTh pe3yabTaThl
COBMECTHOH paboTEHI;

OLICHUBATh KaueCTBO CBOETO
BKJIaJ]a ¥ K&KJIOT0 YYaCTHHUKA
KOMAaH[BI B 00U pe3yIbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;
IIpeJy1araTh HOBBIE IIPOCKTHI,
OILIGHUBATh UACH C MO3UIUU
HOBM3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOU 3HAYNMOCTH;
OCYILECTBIIATH MO3UTUBHOE
CTpaTeruueckoe MoBeJICHUE B
Pa3IUYHBIX CUTYaLUsX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHHe, OBITh
MHULMATHUBHBIM.

OsBnazenue
YHHUBEPCaTbHBIMHU
PETYIATHBHBIMH
JNEUCTBUSIMU

a) caMOOpraHu3anus:

CaMOCTOSATENILHO OCYILECTBIATh
MO3HABATEJILHYIO JIESTEIEHOCTD, BHISIBIISITD
npo0OJIeMbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeIbHON
JIeSITEIbHOCTH M )KU3HEHHBIX CUTYAaIUSIX;
CaMOCTOSTENIFHO COCTABJIATH IUIAH PELICHUS
MPOOJIEMBI C YUETOM HUMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MpeANOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYyallUsIM;
pacmmpsaTh paMK1 y4eOHOTO TpeaMeTa Ha
OCHOBE JIMYHBIX IIPEIIOYTEHNUH;

JieniaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIlICHHE;

OLIEHUBATh MPUOOPETEHHBIN OMBIT;
croco0CTBOBaTH (POPMHUPOBAHUIO U
MPOSIBJICHUIO LIMPOKON IPYAUIIMU B PA3HBIX
001acTAX 3HAHUH, TOCTOSHHO TIOBBIIIATh
CBOI 00pa3oBaTeNbHBII U KyJIbTYPHBIH
YPOBEHB;

1) camoopraHu3amms:

CaMOCTOSTEIIFHO OCYIIECTBIISATh
MMO3HABATENFHYIO JICSITETHHOCTD B
obnactu GpU3MKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
dbopMynHMpoBaTh COOCTBEHHBIE
3aa4u;

CaMOCTOSATENILHO COCTABIISTD IUIaH
pEeLICHUs PACUETHBIX
Ka4eCTBEHHBIX 3a7ay, IUIaH
BBITTOJTHEHUS TPAKTHICCKON
paboTHI ¢ yI4ETOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U NIPEANOYTEHUH;
JTaBaTh OLIEHKY HOBBIM CHTYAIHsIM;
pacuupsATh paMKH y9eOHOTO
npeMeTa Ha OCHOBE JIMYHBIX
[IPEANIOYTEHUH;

JIenaTh OCO3HAHHBIN BHIOOD,
apryMeHTHPOBaTh ero, OpaTh Ha
ce0st OTBETCTBEHHOCTh 32
peuieHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;
CrocoOcTBOBaTh (POPMUPOBAHUIO U
MPOSIBIICHUIO 3Py IULINH B 00JIaCTH
(PM3MKH, TOCTOSIHHO IOBBIIIAThH
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CBOI 00pa3oBaTeIbHBINA U
KYJIbTYPHBIil YPOBEHb.

0) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCHTh
KOPPEKTHBEI B IS TEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

BJIaIeTh HaBBIKAMH TI03HABATEILHOM
pedrexkcuy kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBUH M MBICIMTENIBHBIX TIPOLIECCOB, HX
pe3ynbTaTOB U OCHOBAHUM;

HCTIONIB30BaTh IPUEMBI PEIICKCHHN IS
OLICHKH CUTYaIlH, BEIOOpa BEPHOTO
pELICHUS;

YMETh OIIEHUBATh PUCKU M CBOCBPEMEHHO
MPUHAMATH PEIICHNUS 110 UX CHI)KEHHIO;

B) 9MOIIMOHAIBHBII HHTEIJIEKT,
npeAnoaraomui chopMUPOBAHHOCTb:
CaMOCO3HaHUsI, BKIIOYAIOIIEr0 CII0OCOOHOCTh
MOHUMATh CBOE IMOIOHAIEHOE COCTOSHHE,
BUJICTh HANPABJICHUS Pa3BUTHS
COOCTBEHHOW IMOIIMOHAEHON Cephl, OBITh
YBEPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHNS, BKIFOUAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MIOBE/ICHIE,
CIIOCOOHOCTH aIaNTHPOBATHCS K
HMOILMOHAILHBIM U3MEHEHHSM U IPOSIBISTH
T'MOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHBALIUH, BKJIIOYAIOIIEH
CTpeMJIEHHE K JOCTIKEHHIO LIeJIN U yCIIexy,
ONTHMU3M, UHUIIUATHBHOCTh, yMEHHE
JIeficTBOBaTh, HCXO/S U3 CBOMX
BO3MO>KHOCTEH;

SMITaTHH, BKIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIEHOE COCTOSTHHE
JPYTHX, yYUTBIBATh €T0 IPU
OCYIIECTBICHUN KOMMYHHKALIHH,
CHOCOOHOCTH K COUYBCTBHIO U
COTIEPEKUBAHHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX
CHOCOOHOCTH BBICTPaMBATh OTHOIICHHUS C
JIPYTHMH JIFO/IbMH, 3200 TUTHCS, IPOSIBIISITH
HHTEpeC U pa3penaTb KOH(IHUKTHI;

2) CaMOKOHTPOJIb:

JTaBaTh OLIEHKY HOBBIM CHTYaIHsIM,
BHOCHUTH KOPPEKTHUBHI B
NIeSITCILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LENSIM;
BJIaJIETh HaBBIKAMU
MO3HABATEILHOU pedIeKCHU KaK
OCO3HAHMS COBEPIIACMBIX
IEUCTBUI ¥ MBICIIUTEJILHBIX
MIPOIIECCOB, NX PE3YIBTATOB U
OCHOBaHUH;

HCTIONB30BaTh MMPUEMBI peQIICKCHI
IUTSA OLIEHKU CUTYyalllH, BEIOOpa
BEPHOTO PEILCHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATH PELIEHUS 0 UX
CHM)KCHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI
JPYTUX TIPH aHATU3e Pe3yTbTaTOB
JIeITeIbHOCTH.

T) IpuHATHE ce0s U qPYTUX JIoei:

MPUHUMATH Ce0sl, TOHUMAs CBOU
HEIOCTATKU M JOCTOUHCTBA;

MPUHUMATh MOTHUBBI U APTYMEHTbI IPYTUX
JFOJIEH PU aHAIT3e PEe3yJIbTaTOB
JICSTETbHOCTH;

MPHU3HABATH CBOE IIPABO M MPABO APYTHUX
JIOJIEi Ha OIIHNOKM;

pa3BUBaTh CIIOCOOHOCTH MIOHUMATL MUP C
MTO3MIIMHU IPYTOro YeIOBEKa.

3) npunATHA cebs U IPYyTUX:

OPHHUMATH Cce0sl, TOHUMas CBOH
HEIOCTATKU U JOCTOMHCTBA,;
OPHHUMATh MOTHBBI U apTyMEHTBI
IPYTHX IIPH aHAIU3€e Pe3yIbTaTOB
JEsATENbHOCTH;

MPH3HABATH CBOE MPABO U MPABO
JIPYTHX Ha OIIUOKY.

OcBoenue yuebHoro npeamera Ou3uKa J0JIKHO CIIOCOOCTBOBATH (POPMUPOBAHHIO OOIMX
KOMIIETeHLMH:

OK 01. BeiOupats crnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IOUCKA, aHAJIN3a W HMHTEPIPETALUU
uHpopMaluu ¥ HH(DOPMALMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHS 3a/1ad MpodeccroHalIbHOMN
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JeATEeIbHOCTH;

OK 03. IImanupoBaTh U peaTn30BBIBaTh COOCTBEHHOE MTPO(PECCHOHAILHOE U JINYHOCTHOE
pasBUTHE, NPEANPUHUMATEILCKYIO JEATEIBHOCT B MPOQecCHOHANbHON cdepe, MCIOonb30BaTh
3HAHUS 0 NMPaBOBOW U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsX;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE  KOMAH/IE;

OK 05. OcyuiecTBisTh YCTHYIO M MUCbMEHHYI0O KOMMYHHUKAIMIO Ha TOCY/IapCTBEHHOM
sa3bpike Poccuiickoit @eepaiinu ¢ yueToM 0COOCHHOCTEH COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. IlIposBisaTh TIpakAaHCKO-MATPUOTHYECKYIO MO3ULIHMIO, JAEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJIEHUE HAa OCHOBE TPAAUIMOHHBIX POCCUICKUX JyXOBHO-HPAaBCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX
OTHOLLICHUN, TPUMEHSATH CTAHJIAPTHl AaHTUKOPPYIIIMOHHOTO MTOBECHUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOUIEH Cpeabl, PecypcocOepexeHuIo,
NPUMEHSTh 3HaHWS OO0 W3MEHEHWW KIUMaTa, MPUHIMIBI OCEpPekIMBOrO MPOU3BOJICTBA,
3¢ (peKTUBHO AeICTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX;

OK 08. HMcnonp3oBaTh cpeacTBa GU3NUECKON KyIbTYphI JAJISI COXPAHEHUS U YKPETUICHHS
3JI0pOBBS B Mpoiiecce NpodhecCUOHaIbHON ASSITENbHOCTU U MOAJIEPKaHUs HEOOXOAMMOTr0 YPOBHS
(bu3nYEeCKOil MOArOTOBIEHHOCTH;

CoorHomienne o0mux kommnereHuuii P®IrOC CIIO 38.02.03 OnepanmuoHHasi
NeSTeIbHOCTDh B JIOTUCTUKE, THYHOCTHBIX Pe3yJbTATOB U MeTANPeAMETHBIX Pe3yJIbTATOB

OO0mue KOMIeTeHIUH JIn4yHOCTHBIE Pe3yabTAThI MetanpeametHsie pe3yibTaThl @OII COO

mudpoBoil  TpaHchopmarm
MHOrMX  chep  KU3HH
COBPEMEHHOT0 00IIIEeCTBa,;

@rocC CHo 38.02.03 POII COO

OK 01. Beibupath 8) neHHocTu Hay4Horo no3HaHus: | OBNaZeHHe YHHUBEPCAIbHBIMU T03HABATEIbHBIMU

CHOCOOBI pelIeHNs 3314 — c(hopMUPOBAHHOCTH NEACTBUAMM:

npodeccCHOHANTBHOM MHPOBO33PEHU, 1) 6a30BEIE JIOTHYECKUE JEHCTBHS:

JEATETbHOCTH COOTBETCTBYIOIIETO —  caMOCTOSITENBHO (OPMYITHPOBATH U

MIPUMEHUTEBHO K COBPEMECHHOMY YPOBHIO aKTyaJU3UpOBaTh MpoOIIEMy, pacCMaTPUBATh €€

Pa3IMYHBIM KOHTEKCTaM; pas3BHUTHUS HaYKH, BCECTOPOHHE;
JOCTUIKCHUAM HAay4YHO- | —  ONpeAeaaTh LCJIHN ACITEIbHOCTH, 3a/1aBaTh
TEXHHYECKOTO IIporpecca H HapaMeTphl U KPUTEPUH UX JOCTIHKEHHUS,
OOIIECTBEHHOW  MPAKTUKH, | —  BBISBIATH 3aKOHOMEPHOCTHU M IIPOTUBOPEYHS B
3a CHET IIOHMMaHuA PpOJIH paccMaTpUBaeMbIX (PU3NIECKUX SBICHUAX;
MH(DOPMALHOHHBIX —  paspabaThIBaTh IJIaH PELICHHUS IPOOIIEMBI C
peCypCoB, Y4ETOM aHaJIu3a UMEIOLINXCS MaTEPUAIbHBIX U
MH(DOPMALIOHHBIX HeMaTepUaJbHbIX PECYPCOB;
Hponeccos W | —  BHOCHTH KOPPEKTHBHI B JIEATENHLHOCTD,
HHq)OpMam:IOHHHX OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIENISM,
TCXHOJOTMH B yCJIOBHAX OIICHUBATh PUCKH MOCIEICTBHUH ACITEIbHOCTH;

KOOPJMHUPOBATH U BHIIIOIHSITE paboTy B
YCIIOBHSX PEabHOTO0, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHUS;

0COSHAHHC UCHHOCTH | _ paspuBaTh KpeaTUBHOE MBIIUIEHHE PU PEIIEHUH
Hay4yHOH  JeATeTbHOCTH, SKHIHEHHBIX TIPOGIIEM.

TOTOBHOCTE  OCYIUECTBIATE | 9) Ga30Bk1e HCCTEAOBATENBCKUE AEHCTBHS:
TIPOCKTHYIO |~ Brianerh HayuHO# TEPMHHOJIOTHEH, KIIOUEBBIMHU
HCCIICA0BATCIIBCKYIO TIOHATHSMHU M METOJIaMH (DM3MUECKOH HAyKH;
JEATETHHOCTD

HWHAWBUYAJIbHO U B I'pyIIIIC.

BJIaJIeTh HABBIKAMH Y4eOHO-HUCCIIeI0BATEIbCKOM
U TIPOEKTHOM JICATEIIFHOCTH B 007IaCTH (PH3HKH,
CITOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIIFHOMY ITOMCKY METOJIOB PEIICHHS
3a1a4 (PU3NIECKOTO COACPIKAHMS, IPUMCHEHHUIO
Pa3IMIHBIX METOIOB IMO3HAHMS,

OCYIIECTBIIATH PA3IMYHBIC BH/IBI ACSITSIbHOCTH
IO MOJIYYCHUIO HOBOTO 3HAHUS, €r0
HMHTEPIPETANNH, IPeoOpPa30BaHUIO U
MPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX
CUTYAIIHAX, B TOM YHCIIC TIPU CO3JJAHUN YICOHBIX
MIPOCKTOB B 00JIACTH (DU3HKH;
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—  BBIABIIATH IPUYNHHO-CIICACTBEHHBIC CBS3M U
aKTyaJIN3UPOBATh 3a1a4y, BBIIBUI'ATh THIIOTE3Y
€e PeIleHUs, HaXOIUTh apTyMEHTBI 1L
JIOKa3aTeIbCTBA CBOUX YTBEPIKICHUI, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPUH PEICHHUS;

—  aHaJU3MPOBATH NOJIYYCHHBIC B XOJE PEIICHHS
3a71a4M pe3yIbTaThl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

—  CTaBHUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H
B 00pa30BaTeNbHOM ASATEILHOCTH, B TOM YUCIIe
TIpY U3yUYCHHUU (PHU3UKH;

—  JaBaTh OLICHKY HOBBIM CHTYaLHUsM, OLICHUBATh
prOOPETEHHBIH OIBIT;

—  yMETb IEPEHOCHUTh 3HaHHS 1O (U3UKE B
MPaKTHYECKYIO 00J1aCTh )KU3HENESTEIEHOCTH;

—  yMETbh MHTETPUPOBATh 3HAHMS U3 Pa3HBIX
MPEIMETHBIX 00JIacTeH;

- BbIABUTaTb HOBBIC UACH, IpEAJIaraTb
OpHTHHAIEHBIC TIOIXObI U PECLICHHS;

—  CTaBHUTb NPOOJEMBI H 3aJa4H, JOIIyCKAIOII1Ee
AIbTCPHATHBHbIC PEIICHUSL.

OK 02. Ucnonb3oBaTh
COBpEMCHHBIE CPEICTBA
MIOWCKa, aHAJIH3a U
HHTEPIpETAINN
nHpopmanuu, u
nHpopMannoOHHbIE
TEXHOJIOTUH JIS
BBITIOJTHEHHS 32714
poeCCHOHATBHOM
JeATEeIbHOCTH;

OBnasieHNe yHUBEPCAIBHBIMH  IT03HABATECIHHBIMHU

IEUCTBUSIMU:

3) pabota ¢ nHGOpMAaTHEH:

— BJI/IETh HaBBIKAaMH TIOJTyYEHUS! HHPOPMAIIHU
(PU3MYECKOTO COJIEPIKAHMUS U3 UCTOYHHKOB PAa3HBIX
THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISITh MOUCK,
aHaJIM3, CHCTEMATU3AIMIO U UHTEPIPETAIHIO
UH(OPMALUK Pa3IUMYHBIX BUAOB U (GOpPM
HPE/ICTaBIICHHS;

— OLICHUBATh JI0CTOBEPHOCTH HH(OPMANNH;

— MICIIOIb30BaTh CPEICTBAa MHYOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUH
KOTHUTUBHBIX, KOMMYHUKaTHBHBIX U
OpTaHM3aIIMOHHBIX 33]1a4 C COOII0/ICHNEM
TpeOOBaHMI H3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
THTHEHbI, PecypcocOepexeHusl, IPABOBbIX U
9TUYECKUX HOPM, HOPM UH(OPMALIMOHHOI
0e301aCHOCTH;

— cO3/1aBaTh TEKCThl (PU3NYECKOTO COJEpIKAHUS B
pasnuuHbIX (opmarax C y4eTOM Ha3HAYCHHUS
uHOpMalMK M UEJEeBOil ayIuTOpUH, BBIOHpas

ONTHMAJIBHYI0  (OpPMYy  TPEACTAaBICHUS |
BU3YyTH3AIHH.
OK 03. IlnanupoBate u 6) TpyIOBOTO BOCITUTAHUS: OBnaziecHWe  YHHUBEPCAIbHBIMU  PETYJSITUBHBIMU
peaan30BHIBATh — MHTEpEC K  pPasnM4HbIM | AeHCTBUAMM:
coOCTBEHHOE cdepam npodeccuonanbHoi | 1) camoopranuzanus:
po(eCCHOHATBHOE U JIEITEIIbHOCTH, B TOM YHCJIE | — CaMOCTOSITEIbHO OCYIIECTBIISITh

JIMYHOCTHOE Pa3BUTHE,
MIPEAIPUHIMATEIBCKY IO
JeSITeTBHOCTD B
npodeccruoHaTbLHOM
chepe, ucmoIb30BaTh
3HAHMS 10 IPAaBOBOU U
(uHAHCOBOM
IpPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYalsIX;

CBSI3aHHBIM C (U3MKOW U

TEXHUKOI, YMEHHE
COBEpIIATh OCO3HaHHBIN
BBIOOp Oymymiedt mpodeccun
u pCain30BbIBATH
CcOOCTBEHHBIE JKU3HEHHBIC
TUTAHBI;

TOTOBHOCTH U CITOCOOHOCTH K
00pa30BaHUIO u

camM000pa30BaHUI0 B 00JIACTH
(hM3MKK Ha TIPOTSKCHUU BCEH
KU3HM,

MO3HABATENbHYIO  JESITeNbHOCTh B 00NacTu
(GU3UKKH U aCTPOHOMHH, BBISABIISITE MPOOIIEMBI,
CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOATEIBHO COCTABJIATH IUIAH PEIICHUS
pacdyeTHhIX W KauyeCTBEHHBIX 3a1ad, IUIaH
BBITIOJTHEHMSI TIPAKTHUECKON paboThl ¢ ydeToM
AMEHOIIUXCSI pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH U MPEeANOYTEHUH;

—  JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

—  pacmmHpsTh paMKd yYeOHOTO TMpeaMera Ha
OCHOBE JIMYHBIX IPEINOYTEHUH;

— JlenaTh OCO3HaHHBIM BBIOOP, apryMEHTHPOBATh
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ero, OpaTh Ha ce0st OTBETCTBEHHOCTB 32 PEIICHUE;
OLICHUBATh MPUOOPETECHHBIN OMbIT;
cocoOCTBOBaTH (POPMHUPOBAHUIO U TIPOSBICHUIO
SpYIMLIMK B o0JacTH  (M3HKH, IOCTOSHHO
TOBBIIIATD cBOM 00pazoBaTenbHbIN u
KyJIbTYpHBIIl yPOBEHb.

2) CaMOKOHTPOJb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsiM, BHOCUTh
KOPPEKTHBHI B ICSTEIHHOCTD, OLICHIBATH
COOTBETCTBHUE PE3YIBTATOB LEISIM;

BJIaJICTh HAaBBIKAMU TIO3HABATEIHFHOMN pediekcuu
KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUM U
MBICIUTENBHBIX TPOIIECCOB, HX PE3YIBTATOB U
OCHOBaHUM;

HCTIOJIb30BaTh MPUEMBI PEPIICKCUH IS OLICHKU
CUTYyAIINH, BHIOOPA BEPHOTO PEIICHHUS,
OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
PELICHHUs TI0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IpHU
aHaJIM3e PE3yIbTATOB JICITCIHLHOCTH.

OK 04. D¢ppexrnBHO
B3aHMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJE;

8) HEHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHA HU3NIECKOI
HayKH;

OCO3HAHUE LIEHHOCTU
Hay4YHOU JeATEIbHOCTH,
TOTOBHOCTB B IIPOLIECCE
n3ydyeHus Gpusnku
OCYLIECTBJISAT IPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JIeSITENbHOCTD
WHAMBUAYAJIBHO U B IPyIIe

OK 05. OcyuuecTBiaTh
YCTHYIO ¥ IUCBMEHHYIO
KOMMYHUKAIHIO HA
rOCYZapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu
C y4eTOM 0COOEHHOCTEH
COLMAJIBHOTO U
KyJIBTYPHOTO KOHTEKCTA,

OBnajgeHne YHUBEPCAIBHBIMH KOMMYHHUKATHBHBIMHU
IEUCTBUSIMU:
1) oOmenue:

OCYIIECTBIIATH OOICHNE HA YPOKax (pU3MKH 1 BO
BHEYPOYHOH JEATEIbHOCTH;

pacIo3HaBaTh MPEAIOCHUIKN KOHPIMKTHBIX
CUTYyallUii U CMAr4aTh KOH(IUKTHI;

Pa3BepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHas AEATEIbHOCTh:

TMMOHUMATh U UCIIOJIB30BATh NMPECUMYIIICCTBA
KOMaHTHOU ¥ WHAWBUIYAIEHOW PaOOTHI;
BEIOMpPATh TEMATHKY M METOJBI COBMECTHBIX
NIEHCTBUH ¢ yU4eTOM OOIIUX HHTEPECOB, U
BO3MOXXHOCTEH Ka)kJI0ro 4jeHa KOJUIEKTHUBA;
MPUHUMATH LEIH COBMECTHON AESITENBbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUS
0 €€ IOCTW)KEHHUIO: COCTaBJIATH IUIaH IEHCTBUH,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YY9aCTHHKOB, 00CYXJaTh Pe3yIbTaThl
COBMECTHOH paboThI;

OLIEHMBATh KAYECTBO CBOETO BKIJIa/la U KaXK10T0
YY9acTHHKA KOMaHJbI B OOIIUI pe3yIbTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeagaraTb HOBbIE POEKTHI, OLICHUBATH UIEH C
[IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKOM 3HAYMMOCTH;

— OCYWIECTBISTh  TO3UTHUBHOE  CTPATETHUECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYalHAX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBITH
MHUIHATHBHBIM.

OBiajgeHne  yHMBEPCAJIBHBIMH  PETyISATUBHBIMHU

IEUCTBUSIMU:

3) npunHATHA e U IPYyTHX:

NPUHAMATH ce0sl, TOHUMasi CBOU HEAOCTAaTKH U
JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPTYMEHTBI JIPYTHX MPH
aHaJIM3€e Pe3yJIbTaTOB JESTEILHOCTH;
NPU3HABATh CBOE MPABO M MPaBO JIPYTUX Ha
OmuoKy.
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OK 06. ITposBnsaTh
rpaXkIaHCKO-
MIATPHUOTHIECKYTO
MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE NOBE/ICHNUE
Ha OCHOBE
TPaAULIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCIIC
C Y4eTOM rapMOHHU3AIIH
Me)KHAITHOHAIBHBIX U
MEXXPEIUTHOZHBIX
OTHOUICHHI, TPUMEHSATh
CTaHAapThHI
AHTUKOPPYIILUOHHOTO
MOBEACHHUS,

1) rpaXxAaHCKOTO BOCTIUTAHHUS :

c(hopMHPOBAaHHOCTH
TpaKIaHCKOW MO3ULIUU
obyuarorerocs Kak
AKTUBHOTO M OTBETCTBCHHOTO
4JIeHa POCCUHCKOTO
00111eCTRA;

MPUHATHE TPAIUIHOHHBIX
00IIIEYETOBEYECKAX
TYMaHUCTUYECKHUX H
JIEMOKPATHIECKIX
IICHHOCTCH;

TOTOBHOCTPH BECTH
COBMECTHYIO JICATEIEHOCTE B
HHTEpECcax rpaxaaHCKOro
o01ecTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUH B
obpazoBaTenbHOI
OpraHU3aIH;

YMCEHUEC B3aHMOHeﬁCTBOBaTL C
COLMATEHBIMU MHCTUTYTaAMH
B COOTBETCTBHH C HX
(DYHKIHMAMU ¥ Ha3HAUYCHUCM;
TOTOBHOCTH K TYMaHHTapHOM
U BOJIOHTEPCKOH
JIESITeTIbHOCTH;

2) naTpHOTUYECKOT'0 BOCITUTAHUA:

3)

c(hOpMHUPOBAHHOCTH
POCCHHCKOM T'paXk1aHCKOI
WJICHTUYHOCTH, TaTPUOTH3MA,;
LIEHHOCTHOE OTHOILEHHE K
rOCYIapCTBEHHBIM CHMBOJIAM,
JOCTIDKCHUSM POCCUHCKUX
YYEHBIX B 007aCTH (PH3UKH U
TEXHUKE;
JyXOBHO-HPABCTBEHHOT'O

BOCITMTaHUS

c(hOpPMHUPOBAHHOCTH
HpPaBCTBEHHOI'O CO3HAHU,
STHYECKOTO TIOBEACHUS;
CIOCOOHOCTH OLIEHUBATh
CUTyalluio U MpUHUMAThb
OCO3HAHHBIE PEIICHHUS,
OPHEHTHPYSICh Ha MOPAIBLHO-
HpPABCTBEHHbIC HOPMBI
LEHHOCTH, B TOM YHUCIIE B
JIeSATEIbHOCTH YYEHOT0;
OCO3HaHKE JINYHOTO BKIIA/IA B
IOCTPOECHUE YCTONUYHUBOIO
Oynyuiero;

OK 07. ConeticTBOBaThH
COXPaHEHHIO
OKpY>Karouiei cpepl,
pecypcocOepekeHuto,
MIPUMEHSATh 3HaHUS 00
M3MCHCHHH KJIMMAaTa,
MIPHUHITUITEI OEPEHKITUBOTO

7) DKOJIOTUYECKOTO BOCITUTAHMUSI:

c(hopMHPOBAaHHOCTH
9KOJIOTMYECKOH KYJIBTYPHI,
0CO3HaHME TI00ATHEHOTO
XapakTepa 3KOJIOTHYECKUX
npobiiem;

IUTAaHUPOBAaHUE U

IIPOU3BOJICTBA, OCYIIECTBIICHHE ICHCTBHH B
3¢ dexTuBHO OKpYy»Karollel cpesie Ha
JIeHiCTBOBATH B OCHOBE 3HaAHHUS IeNel
YpEe3BbIYANHBIX YCTOWYHBOTO Pa3BUTHS
CUTyalnAaXx;
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YeJI0OBCUECTBA;

—  pacHIMpeHue OmnbITa
IeATEILHOCTH
JKOJIOTHYECKON
HaIlpaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUN 110

¢dusmke;
OK 08. Mcnonp3oBaTh 5) ¢usnueckoro BocmTaHUs:
cpencTBa (HU3UIECKOH — copMupOBaHHOCTD
KyJIBTYPbI IS 300poBOr0 M 0e30MmacHoOro
COXpaHEHHs 1 o0Opaza HKU3HH,
YKpEIUICHHS 310POBbS B OTBETCTBEHHOT'O OTHOLICHHS
nporecce K CBOEMY 3II0pOBBIO, B TOM
po¢eCCHOHATBHOM YHCIie 332 CUET COONIONCHHS
JEATETbHOCTH 1 TpeboBaHMII  Oe3omacHOM
HOAJEPAKAHUA SKCIUTyaTalluu CpencTB
HE00X0JUMOI0 YPOBHS UH(POPMAIMOHHBIX u
¢bu3nueckoit KOMMYHHUKaIMOHHBIX
HOATOTOBIEHHOCTH; TEXHOJIOT U

4) 5CTETUYECKOTO BOCTIUTAHUS:

—  3CTETHYECKOE OTHOIICHHE K
MUPY, BKITIOYasi 3CTETHKY
HAy4HOT'O TBOPUYECTBA,
MpUCYIEro (HU3NIECKOH
HayKe.

IIpenmeTrHble pe3yJibTaThl 0OCBOCHHS y4eOHOro npeamera @uznka

1) chopMupoBaHHOCTH MpPENCTABICHUM O POIM U MecTe (U3UKM U ACTPOHOMHUHU B
COBPEMEHHOW HAy4YHOH KapTHMHE MHpa, O CHCTEMOOOpasyromieid poir (QU3MKH B Pa3BUTUU
€CTECTBEHHbIX HAYK, TCXHUKU U COBPEMEHHBIX TEXHOJIOIUH, O BKJIaJ1€ POCCUICKUX U 3apyOeKHbIX
yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH; TOHUMaHUE (PU3NIECKOM CYIITHOCTH HAOII0JaeMbIX SBIICHHIA
MHUKPOMHUpA, MAaKpOMHUpPa M MEraMupa; IOHMMaHHME pOJIM ACTPOHOMHUHU B IPAKTUYECKOH
JESTEIbHOCTH YeJOBeKa M JallbHEHIIEeM Hay4YHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
dbopMHpOBaHUM Kpyrozopa M (PyHKIMOHAJIBHOW TI'paMOTHOCTM YEJIOBEKa JJs peIIeHUs
MPAKTUYECKUX 3aay;

2) chopMUPOBAaHHOCTb YMEHHI pacno3HaBaTh (PU3MYECKHE SIBIEHUS (TPOLECCHI) U
OOBSACHATP KX HA OCHOBE M3YyUEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MajieHHWe Tel, JABWKEHHE MO OKPYXHOCTH, MHEPIHS,
B3aMMOJIeIICTBHE TeN, KojeOaTenbHOE ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHHUE; MU Qy3us,
OpOYHOBCKOE JIBUXKEHHME, CTPOEHHUE >KUIKOCTEH M TBEpHBIX Tell, U3MEHEHHEe oO0beMma Tel MpHu
HarpeBaHuu (OXJIAXKJIEHUH), TEIUIOBOE paBHOBECHE, HCIapeHue, KOHJEHCallMs, IUIaBJIEHUE,
KpUCTAJIIIN3alUs, KHUIIEHHWE, BIAXXHOCTh BO3/yXa, CBS3b CpPEAHEM KHHETUYECKOW DSHEPIHUU
TEIJIOBOTO JABM)KEHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypol, MOBbIIIEHNE JaBJIE€HUS ra3a npu
€ro0 HarpeBaHuM B 3aKPbITOM COCYJE, CBS3b MEXKAY IlapaMeTpaMH COCTOSIHUSI Ta3a B
U30IPOLIECCAX; AIEKTPU3ALUS TEJl, B3aUMOJICHCTBHE 3aps/10B, HATPEBAHUE IIPOBOJHHUKA C TOKOM,
B3aMMOJCHCTBE MAarHUTOB, 2JEKTPOMAarHUTHAas WHAYKLMs, ACUCTBHE MAarHUTHOTO IOJsSI Ha
IPOBOJAHMK C TOKOM W JBIDKYIIMHCA 3apsifl, DJIEKTPOMAarHUTHbBIE KOJI€OaHUS U BOJIHBI,
OpSAMOJIMHEHHOE PAaCHpOCTpaHEHHWE CBETa, OTPaXXEHHWe, MpeJoMJIeHHe, HUHTeppepeHIrs,
Tudpaknus U NOJsSpHU3alus CBeTa, JUcHepcus cBera; (GoToneKTpuyeckuil 3¢ ¢ekT, cBeToBoe
JaBJICHHE, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa aTOMa BOJOPOJAA, €CTECTBEHHAas U
HCKYCCTBEHHas paJl0aKTUBHOCTH;

3) BiageHHE OCHOBOIOJIATAIOUIMMH  (PU3MUECKUMH TOHATUAMU U BEJIMYMHAMH,
XapaKTepU3yIOUMMH  (U3UYECKUE MPOLEcChl (CBSA3aHHBIMU C MEXaHHMYECKHM JIBH)KEHUEM,
B3aUMOJICHICTBUEM TeJ, MEXaHWYECKHMMH KOJEOaHUSIMH M BOJIHAMM; aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU MPOLECCAMH; JJIEKTPUYECKUM W MArHUTHBIM TMOJSIMH,
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AIIEKTPUYECKUM TOKOM, JJIEKTPOMArHUTHBIMH KOJEOAHUSIMH M BOJIHAMH; ONTHYECKUMHU
SBJICHUSIMU; KBAHTOBBIMHU SIBICHUSIMHU, CTPOEHUEM aToMa U aTOMHOTO Sipa, paAH0aKTUBHOCTHIO);
BJIQJICHHE  OCHOBOIIOJIATAIOIIMMU  aCTPOHOMMYECKMMM  IOHATUSMH,  IO3BOJISIOLIMMU
XapakTEepU30BaTh IMPOLECCHI, IPOUCXOAAIIME Ha 3BE3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJIaKTUYECKOU cpefie; IBUKEHNE HeOECHBIX TeJ, SBOJIIOLNIO 3Be3/ U BeenenHoi;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOT'O TATOTECHUS,
I, II n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHMsI MEXAHWYECKOW 3HEPrUH, 3aKOH COXPaHEHUS
MMITYJIbCa, MPUHLHUI CYNEPHO3ULIUU CHJ, MPUHLUII PABHONPABHOCTH WHEPUHUAIBHBIX CUCTEM
0TCYETA; MOJIEKYJIIPHO-KMHETUYECKYIO0 TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI, MEPBbII
3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAaHEHHUsI FIEKTPUUECKOTo 3apsaa, 3akoH Kyiona, 3akoH Oma
JUISL ydacTKa 1enu, 3akoH OMa JiJIst TOJIHOM 3JIEKTPUYECKOM 1ienu, 3akoH Jxoyns - Jlenua, 3akon
3JIEKTPOMAarHUTHOW HWHAYKUWH, 3aKOH COXPAHEHUS HHEPruu, 3aKOH MPSIMOJIUHEHHOIO
pacnpoCcTpaHEHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUs
SHEPIHM, 3aKOH COXPAHEHHUs HUMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOrO 3apsAlia, 3aKOH
COXPAaHEHHs MacCOBOrO YHMCIA, NMOCTyJaThl bopa, 3aKOH pajoOaKTUBHOIO pacliaja); yBEPEHHOE
UCIIOJIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH Mpu aHanu3e (GU3HUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHue YYMTHIBaTh TpaHMLIBI MPUMEHEHMS HW3YYEHHBIX (U3NYECKUX MOJENCH:
MaTepuaibHas TOUKa, MHEpLUalbHasl CUCTEMA OTCUETA, /I€ATIbHBIN I'a3; MOJIETIU CTPOEHHUS ra3oB,
KUJKOCTEN U TBEPJIbIX TEJI, TOUSUHBIH AIEKTPUUYECKUH 3apsl, AepHas MOJENIb aTOMa, HyKJIOHHas
MO/JIeJ]Ib ATOMHOTO sJIpa MPH pelieHn: (PU3NUecKux 3aaay;

6) BiageHHE OCHOBHBIMH METOJaMHU HAYYHOTO TO3HAHHs, WCIOJIB3yeMbIMU B (hH3HKe:
MPOBOAMTH TMPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKHX BEIMYMH, BbIOWpas ONTUMAbHBII
Croco0 M3MEpEeHMs] U HUCHOJIb3Yys W3BECTHBbIE METOJbl OLIEHKM IOTPEIIHOCTEH H3MEpEHUH,
MPOBOAMUTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIB30BAHHEM MPSMBIX
U3MEpEHUH, OOBSCHATH IOJIyYEHHbIE PE3yJbTAThbl, UCIONb3Ysl (PU3NUECKHE TEOPUU, 3aKOHBI U
MOHSTHUS, W JieJaTh BBIBOJBI; COONMIOJATh MpaBuia O€30HacHOrO TpyAa MpH IMPOBEICHUU
UCCJIEJOBAaHUM B paMKax y4eOHOT0 SKCIIEPUMEHTA U y4eOHO-UCCIIE0BaTENbCKON AESITEIbHOCTU
C HCIOJIb30BaHUEM HHU(POBBIX HW3MEPUTENBHBIX YCTPOHCTB U JIaOOPATOPHOrO OO0OPYIOBAHUS;
c(OpMUPOBAHHOCTbH MPEACTABIECHUIN O METOaX MOJyUEHUSI HayYHbIX aCTPOHOMUYECKHUX 3HAHUM;

7) cOopMHUPOBAHHOCTh YMEHHS pelllaTh paCueTHBIE 33/1a4M C SIBHO 3aJJaHHON (pU3NUECKOM
MOJIEJIbIO, UCIIOJNIb3YS (PU3NYECKUE 3aKOHBI M IMPUHLMUIIBI; HA OCHOBE aHaJli3a yCIIOBHS 3a/laud
BBIOMPATh (PU3UYECKYIO MOJENb, BBIIEIATh (PU3NUECKUE BEIUYMHBI U (DOPMYJIIbI, HEOOXOIUMbIE
JUIsL €€ pEelIeHHUsl, NPOBOAMTH pacyeTbl U OIEHUBATh PEAJbHOCTh IOIYYEHHOI'O 3HAYEHUs
¢u3nyeckoil  BeNMMYMHBI,  pellaThb ~ KAueCTBEHHblE  3a/auM, BbICTpaMBas  JIOTHUECKH
HENPOTUBOPEUHBYIO LIEMIOYKY PACCYXACHUN C OMOPON Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

8) chopMuUpPOBaHHOCTh YMEHHSI TPHUMEHSTH IMOJTYYEHHBIC 3HAHUS MJI1 OOBSICHEHUS
YCIOBUH MPOTEeKaHUs (PU3NUYECKUX SIBIICHUH B IPUPOE U IS IPUHSITUS NPAKTUUYECKUX peIlIeHUH
B TIOBCEJHEBHOM MXHU3HU M oOecrneueHus O0€30MacHOCTU MpU OOpaleHUH € ObITOBBIMHU
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMH, COXPAaHEHMs 3/0pOBbS U COONIONEHHUS HOPM
HKOJIOTMYECKOTO MOBEACHUS B OKPY’KaIOLIEH cpele; MOHUMaHUuE HeOOXOJUMOCTH NMPUMEHEHHS
JOCTH>KEHUH (PU3MKH U TEXHOIOTUN JJIS pallMOHAILHOTO MIPUPOONOIb30BAHNUS;

9) chopMUPOBAaHHOCTb COOCTBEHHOW TMO3UIMM 10 OTHOIIEHUIO K (PU3UYECKOM
uH(pOpMalliK, MOJy4aeMOl U3 pa3HbIX HCTOYHUKOB, YMEHMH HCIONb30BaTh LU(GPOBHIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOH u
HAyYHO-TIOMYJISIPHONM MH(pOpMAIMU; DPAa3BUTHE YMEHUN KPUTHUECKOrO aHalIW3a IMOJIydaeMon
uHpOpMaINH;

10) oBnaseHrne yMeHUAMHU pabOTaTh B TPYMIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMATBHBIX
posiel, miIaHupoBaTh pabOTy TPYyNIbI, pPAMUOHAIBHO pPACHPENENATh JESITEIbHOCTh B
HECTaHJIaPTHBIX CUTYyalMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JOT0 M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMbl;

11) oBnagenue (chopMHUPOBAHHOCTH MPEICTABICHMI) MpaBWJIaMU 3amucu (PU3NUECKUX
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dbopmyI penbedHO-TOUCHHON cucTeMbl 0003HadeHuii JI. bpaiins (Ui clienbix u CiraboBUASIINX
o0yyJaromuxcsi).

3. COJEPXKAHWE YUYEBHOI'O IIPEJIMETA ®U3UKA (FA30BbIl YPOBEHbD)

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS.

dusnka - Hayka o mpupoje. HaydHnple MeToabl MO3HAHHUS OKPY’KaroIero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (pU3NYECKUX SBJICHUM M MporieccoB. Hayunbie rumore3sl. Ouznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pons u mecto ¢usmku B GOpMHpPOBAaHMHM COBPEMEHHOW HAy4HOW KapTHHBI MHpPA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

JleMoHcTpanum.

AHanorosbsie ¥ UPPOBLIC U3MEPUTEIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYHKH.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka

Mexannueckoe BvkeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOro MABMKeHHd. Cucrema
otcuera. Tpaekropus.

[lepemenienue, ckopocTb (CpelaHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMU HA OCU CUCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJIMHEWHOE ABMXeHHEe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEpEMEILEHUs MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBoboaHoe najzeHue. Y ckopeHrue cBOOOTHOTO MaieHusl.

KpuBonuneiiHoe naBukeHue. J[BUKEHHE MaTEpUATIBHOM TOYKM 110 OKPYXHOCTHU C
MIOCTOSIHHOM 110 MOJLYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, JIMHENHas ckopocTs. [lepuoa n yacrora
oOpaiueHus. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpoMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHaps1JI0B, LIETIHBIE U PEMEHHbIE TIepeayn.

JleMOHCTpanuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlis KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[Tagenuie Ten B BO3/1yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxenus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHUsI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

DKCcrepuMeHT, 1ab0paTopHbIe pabOTHI

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIEIbIO ONPENEICHNS MTHOBEHHON CKOPOCTH.

HccnenoBanme  COOTHOIIEHUST ~ MEXIy  NyTSIMH, OPONHIACHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKHM BPEMEHH IMpPHU PABHOYCKOPEHHOM JBHKEHHUH C
HAYaJIbHOM CKOPOCTBIO, PAaBHOW HYJIIO.

N3yueHue nNBUKEHHUS IApUKa B BI3KOU KUJIKOCTH.

W3ydenune qBMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa.

[Ipunnumn otHocuTensHOCTH ["anunes. [lepoii 3akoH HeroToHa. IHEprnanbHbIe CHCTEMBI
OTCYeTa.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoi 3akoH HproToHa miis
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.
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Tpenne. Bunel Tpenus (mokosi, cKoiabxeHus, kaueHus). Cuna tpenHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTuBIEeHUS
NP IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela.

MoMeHT cuiibl OTHOCHUTENIBHO oOcu BpaieHus. [lnedo cuibl. YciaoBust paBHOBeCHs
TBEP/Oro Tela.

Texnuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKH, JBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpauuu.

SIBrieHrEe MHEPLUH.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOopMaIuu.

Hesecomocts. Bec Tena npu yckopeHHOM MOABEME U MaJICHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

YcnoBus paBHOBeCHs TBEPAOTo Tena. Buasl paBHOBecHSI.

DKCIEepUMEHT, 1a00PaTOPHbIE paOOTHI

Nzyuenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnegoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbl cCOXpaneHus: 6 MexaHuxe.

Vmnysabc MaTepuaibHON TOUKH (Tela), CUCTEMBl MaTepUalIbHBIX TOUEK. MIMITysbe CHITBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE IBHKEHUE.

Pabora criibl. MOIIHOCTD CHJIEL.

Kunernueckasi sHEprusi MaTepuaibHOM TOYKU. Teopema 00 M3MEHEHWH KUHETHYECKOM
JHEPIUH.

[lorenunaneHas oHeprus. IloTeHuuanbHas dHeprus ynpyro aepopmMupoBaHHON
npy>xuHsbl. [loTeHnManbHas sHeprus Tenaa BOIM3HM MOBEPXHOCTH 3EMITH.

[loTeHunanpHble U HEMOTEHLIMANbHBIE CUJIBL. CBS3b pPabOTHl HEMOTEHUMAIBHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue n Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpoHCTBAa U MPAKTUYECKOE NIPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

JleMOHCTpanuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIIMAIbHON YHEPTHH B KHUHETUUYECKYIO M O0paTHO.

DKCIIEpUMEHT, 1a00opaTopHbIe paboThI

N3ydenne abCOMIOTHO HEYHPYroro yjaapa ¢ MOMOUIbIO JBYX OJMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYEeCKOW PHEpPruu Teja Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MoJsiekyasipHas pu3uka U TepMOAMHAMUKA.

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU MeOPUL.

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE 000CHOBAHHUE.
Bpoynosckoe nsmxenue. nddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPBIX TeJl U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
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THX MoJenei. Macca u pazmepsl Mosekyil. KonmnuectBo BemectBa. [loctosHHas ABoraapo.
TennmoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.
Mopenb uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHUECKOU TEOPUHU

ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpedHell KHHETHYECKOH SHepruu

TEIJIOBOIO JABMKEHHS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE

MenneneeBa-Kianeiipona. 3akon JlanpToHa. M3ompoueccsl B HACAIbHOM Ta3e ¢ MOCTOSHHBIM

KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,

n3obapa.

TexHu4yeckue yCTpOHCTBA U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHcTpanum.
OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BelecTBa, (oTorpadguu MOJEKYI

OpPraHUYECKUX COCTUHEHMII.

OmnpiThl 10 U yY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBUSA.
Monens, WUTIOCTpUpYIOLIas PUPOIY JaBJICHUS ra3a Ha CTEHKU COCya.

OnBIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.
DKCIEepUMEHT, 1a00PaTOPHbIE paOOTHI

Omnpenenenre Macchbl BO3IyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHil oObema

KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEM.

HccnepoBanue 3aBUCUMOCTH MEK/ly apaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. OcHogbl mepmMoOOUHAMUKU.

TepmoauHaMuueckass cucteMa. BHYTpEeHHSS dSHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl ee u3MeHeHus. KoanuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJICAIBHOTO ra3a. Buel Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IIy4CHHE. Y IeIbHas
TEIUIOEMKOCTb BelecTBa. KolnyecTBo TEIUIOTHI IPU TEIUIoNEpeaye.

[lonsitue 06 ammabatHom mnpouecce. llepBbiil 3akoH TepMonuHamuku. Ilpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmoannamMuki. HeobpaTuMOCTh IPO1IECCOB B MPUPO/IE.

TennoBele MammHbl. [IpuHIMITEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus sHEpruu
B TerioBbIx MamnHax. Koadduurent nonesnoro nerictus temnoBoi MamuHel. ukn Kapro u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue yCcTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: JBUTATElb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

JleMoHcTpanum.

V3MeHeHMe BHYTPEHHEH SHEprum Teia NpU COBEPUICHWH pabOThI: BBUIET NMPOOKU U3
OYTBUIKH O] IEHCTBUEM CKAaTOr0 BO3/yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTeM TpeHUs
(BU1€OIEMOHCTpALIHS).

N3meHeHne BHyTpeHHEHN 3HEpPTruH (TemMrepaTypsl) Tela Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, ABUraTesNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUraTEsl.

DKCrepuMeHT, 1ab0paTopHbIE pabOTHI

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Aepecamnvie cocmosinus eujecmaa. Pazoewvle nepexoobl.

[TapooOpazoBanne u KoHueHcanwus. Vcnapenme wu  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayXxa. HaceleHHblil nap. YaenpHas Temiora mapoodpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.

Tsepnoe teno. Kpucramnuyeckue u amopdHbie Tesa. AHU30TPOINS CBOWCTB KPUCTALIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHune W Kpuctaumsanus. Y aenbHas
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teruioTa raBneHus. Cyonumanmsi.

VYpaBHeHHE TEIJIOBOTO OajlaHca.

TexHudyeckue ycTpoiicTBa M TPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYUYEHHS] COBPEMEHHBIX MaTepUaloB, B TOM UKCJIe HAHOMAaTEePHAJIOB,
Y HAHOTEXHOJIOTHH.

JleMoHcTpanum.

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Cnoco06bl U3MEPEHHS BIAKHOCTH.

Habmonenne HarpeBaHus M IUIaBJICHUS KPHUCTAJUIMYECKOro BellecTBa. JleMoHCTpanus
KPHUCTAJLJIOB.

DKCrepuMEHT, 1ab0paToOpHbIE paObOTHI

N3mepenne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DiekTpoanHaMuKa.

Tema 1. Dnexkmpocmamuxa.

OnexTpuzauus Tela. OJEKTpUYecKuil 3apsa. JlBa BHMIA D3JIEKTPUUYECKHX 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U NIOJYIPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsnoB. 3akoH Kymona. ToueuHbl  JIeKTpUYECKUR  3apsia.
Onexkrpuueckoe nose. HanpsokeHHOCTh 2nekTpuueckoro noss. IlpuHumn cyneprnozunuu
AIIEKTPUYECKUX IOJIeH. JINHNN HaNPSYKEHHOCTH 3JIEKTPUUECKOIO MOJIS.

PabGora cun anekrpocraruyeckoro rmois. Ilorennuman. Pa3HoCTh NOTEHIMAJIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnexrpoeMkocTb. KoHzmeHcaTOp. DJEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEpPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuyeckue yCTpoHCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHAECHCATOP, KOMUPOBAIbHBIN
annapar, CTpyWHbIN IIPUHTED.

JleMoHcTpanuu.

YCTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE 10JIE 3apsSKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

OnexTpocTaTHYecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOWAAW IIJIACTHH,
PAcCTOSHUSA MEXAYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpa.

DKCIepuMEHT, 1ab0paToOpHbIE pabOTHI

N3mepenue 31eKTpOeMKOCTH KOHIEHCATOopa.

Tema 2. Ilocmosannwiii snekmpuyeckuil mok. Toku 6 pasnuunvix cpedax. Dnekmpuieckuti
mok. Ycnoeus cywecmeoeanus snekmpuyeckoeco moxa. Hemounuxu moka. Cuna moxa.
Ilocmosnnwii mox.

Hanpspokenne. 3akon Oma i1 ydacTka LIETH.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIIPOTHBIIEHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jlxoynsi-JIeHa. MOIIHOCT 37E€KTPUYECKOTO TOKA.

DOneKTpoABMKYyLIas CUjla U BHYTPEHHEE COIPOTUBIIEHNE NCTOYHUKA TOKA. 3aKkoH OMa 11715
MOJTHOM (3aMKHYTOMN) AJieKTpraeckoi nenu. KopoTkoe 3aMpikaHue.

OneKTpoHHas MPOBOAMMOCTh TBEPAbIX METAUIOB. 3aBHCHUMOCTH COIPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.
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DnexTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass W INpPUMECHAs HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CgoiictBa p-n-nepexoxa. I[loaynpoBoIHUKOBBIE IPHOOPHI.

DNeKTpUYecKuil TOK B pacTBOpax M paciilaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DneKkTpruyeckuil TOK B razax. CaMoCTOSATEIbHbIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
IIna3zma.

TexHuueckue ycTpoHCTBA M IPaKTHUECKOE INPUMEHEHHUE: aMIepMETp, BOJIBTMETP,
peocTar, ICTOYHUKH TOKA, JIEKTPOHArpeBaTEIbHBIE TPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE IIPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAKYyMHbI  JHOX, TEPMHCTOpPbl M  (OTOPE3UCTOPHI,
[IOJIyIPOBOIHUKOBBIH 1MOJ1, TaJbBaHUKA.

JleMoHcTpanum.

N3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

3aBUCHUMOCTh COIPOTHBIICHUS LMJINHIPUUYECKUX HPOBOJHUKOB OT JJIMHBI, IJIOLIAIU
MIONEPEYHOI0 CEUEHUS U MaTepuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe u3MepeHue 3IIeKTPOABIKYIIEH cuibl. KOpOoTKoe 3amMblKaHUE TajJbBaHHYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPBI.

[TpoBOIUMOCTB JEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSAS IPOBOJAUMOCTD JUOJIA.

DKCIEpUMEHT, 1a00PaTOPHbIE paOOTHI

N3yudenune cMeIaHHOrO COeAMHEHUS PE3UCTOPOB.

W3mepenue 2iEKTPOABMKYLIEH CUJIBI HMCTOYHMKA TOKa U €ro BHYTPEHHErO
COIIPOTHUBIICHUS.

HaGurotenune amektpoiusa.

Tema 3. Macnumnoe none. dnekmpomacHumHas UHOYKYUSL.

IloctosiHHBIE MarHuThl. B3amMmonelcTBHME IMOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJE.
Bekrop marauTHONM MHAYKIMH. [[pMHIMI Cyneprnio3unyy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
MHAYKIMK. KapTiHa TUHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 1osie IpoBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHIYKIUMU MAarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOZlyJIb U HAalIPaBJICHUE.

Cuna JlopeHna, ee MOIylb W HampaBiieHHe. [[BkeHHE 3apsDKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEkTOpa MArHUTHOM WHIYKIUU.
ONEKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunuu Papazes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIKYIAs CHUla UHAYKIHMHU B MPOBOJIHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpasuio JleHua.

NuayKkTUBHOCTB. SIBIE€HUE CAMOMHAYKIMH. DNEKTPOABMKYIIAS CHJIa CAMOWHYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue ycTpoilcTBAa M MNPAKTUYECKOE IPUMEHEHHE: TOCTOSIHHBIE MarHUTBHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTENIHU dJIEMEHTAPHBIX YaCTULl, MHAYKLINOHHAS M1€Yb.

JleMoHcTpanuu.

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM UHIYKIIMK MarHUTHOTO MOJIS.
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B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBNeHHE ANEKTPOMArHUTHOW MHIYKIIMH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBHKYILEH CUIIbI MHAYKIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOIO
MOTOKA.

SIBneHne caMOMHIKIMH.

DKCIepUMEHT, J1a00paToOpHbIe PaOOTHI.

N3y4eHre MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUSA IEKTPOMarHUTHOW NHIYKIIVH.

Pa3gen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue u 21eKmpoMazHumHule KONeOaHUs.

KonebarenbHas cucrema. CBoOogHBIE MexaHMueckue KojebaHus. ['apmoHuudeckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyKUHHBI MasTHUK.
MaremaTtnueckuii MasTHUK. Y paBHEHHE rapMOHMUYECKUX Kosebanuii. [IpeBpalienue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOjie0aHHUS B HIE€ATBHOM
KOJIOATEIbHOM  KOHTYype. AHAJNOTHS MEXIYy MEXaHWYeCKMMU W OJIEKTPOMarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HIEAIbHOM KojeOaTeIbHOM
KOHTYpe.

IIpencraBnenue o 3aTyXxaroummx KoneOaHUsIX. BbIHYXIeHHbIE MEXaHHUUECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbi Tok. CHHYCOMAIbHBINA IIEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. IIponsBoactBo, nepenaya M MOTPeOICHHE UIEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJCTBE AUEKTpodHepruu. KynbTypa ucnoiab30BaHUsS
AJIEKTPO3HEPTUHU B NTOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: DJIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

HccnenoBanue napaMeTpoB KojiebaTeIbHOM ccTeMbl (IIPY>KUHHBIA UM MaTeMaTHYeCKUH
MasITHHK).

Habmronenue 3aTyxaronmx Koiebanui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmtonenue pezoHanca.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcumsmiorpaMMbl  (3aBUCMMOCTH  CHUJIBl TOKA W HAmNpsDKEHUs OT BPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu MoOCI€10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKA MWHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TUHUY 3JEKTPOIepeIadH.

DKCIIepUMEHT, 1a00opaTopHbIe PadoThI

HccnenoBanue 3aBUCUMOCTH NEPUOAA MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT JJIMHBI HUTU
Y Macchl rpysa.

HccnenoBanne mnepeMEeHHOro TOKa B I€NM M3 IMOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMACHUMHbLE GOHbI.
MexaHudeckue BOJHBI, yciaoBus pactpoctpanenus. [lepuoa. CkopocTh paciipocTpaHEHUs.
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U JuiMHa BOJHBL. [lomepeuHble W TpoaosibHBIE BOJHBL. HMHTepdepeHuus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIy4EHHUs DJIEKTPOMATHUTHBIX BOJH. B3aumnas
opuenranus BekTopoB E, B, v B anexkrpomaruutHoi BojaHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, IpejoMJIeHHe, mojsdpu3auus, Audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJH. [IpMeHEHHE 2JIE€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpyHIMIIBI paguOCBs3U U TelNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAtOIIEH CpeJIbl.

TexHudyeckue yCTpoiCcTBa M MPAKTHYECKOE NMPUMEHEHHE: MY3BbIKaJIBHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUarHOCTHKa B TEXHUKE U MEAMIMHE, pajaap, pajiUuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

JleMoHcTpauuu.

OO0pa3oBaHue U paclpoCTPaHEHHUE NONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebnromnieecs Teno Kak UCTOUHUK 3BYKa.

HabntoneHue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenne natepdepeHnnn u qudpakini MEXaHHIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATYJIOW M YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB — 3JMEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHUE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxka.

I'eomerpuueckas ontuka. [IpsmonuHeliHOe paclipoCTpaHEHNE CBETA B OTHOPOJHOMN Cpefie.
JIyd cBera. ToYEYHBIM UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHne n300pakeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI TPETOMJICHUS CBeTa. AOCONIOTHBIM TIOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpeaenbHBI yron IOJHOIO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonme U paccenBaromiue JHH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsHUE U
ONTHYEcKas cuiia TOHKOM JuH3bL. [locTpoenune n3obpakeHuil B cOOMparoUX U pacCEenBaIOIINX
nuH3ax. @opMyIia TOHKOMW JIMH3BI. Y BEIMYEHHE, TaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. HWaTepdepenuns cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaOJI0IeHUsT MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakius cBeta. JudpakiuoHHas pemierka. YcCiloBUE HAOMIOACHUS TJIaBHBIX
MaKCHMMYMOB IpH [1aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M MpaKTUYECKOE MPUMEHEHMEe: OYKM, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PELIETKA,
HOJIIPOU .

JleMoHcTpanum.

[IpsimonuHEtHOE pacHpOCTpaHEHUE, OTPAXEHHE U IpeJoMIIEHHE cBeTa. Onrthueckue
npuOOopBI.

IlonHOE BHyTpEeHHEE OTpakeHHe. Moenb cBeToBo1a.

HccnenoBanune cBONCTB N300paxKeHH B TMH3aX.
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Monenu MUKpOCKOTIa, TEIEeCKOIIa.

Hab6mronenue nnrepdepeHimu ceera.
HaGmonenue nudpaknmu cBera.

Habmonenue aucnepcun cBera.

[TosrydeHue cekTpa ¢ TOMOIIBIO TPU3MEI.
[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PELIETKH.
HaGmrotenne nonsipu3anuu cBera.
DKCcrepuMeHT, 1ab0paTopHbIe pabOThI
N3mepenue mokazarens IpeIoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.
HaGmonenue aucrepcuu cBera.

Pa3znen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEJIBLHOCTH.

['paHuIBIl MPUMEHUMOCTH KJIACCHYECKOW MeXxaHWKH. [locTynaTel crienmualibHOW TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, [MPUHLUII
OTHOCHUTEIBHOCTH ODUHIITEHHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JJTUHBI.

DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TOKOSI.

Paznen 7. KBanroBas ¢usuka.

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

@®otonsl. Popmyina [1nanka cBs3u 3HEPrUH POTOHA C €T0 YACTOTON. DHEPrHUs U UMITYJIbC
dboToHa.

OtkpeiTie u wuccienopanue (oroddpdexra. Ombitet A.I'.  CroneroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreitna mia Gotosddexra. "Kpacnas rpanuna” gporosaddexra.

Hasnenune ceeta. Onbitel [1.H. JIeOenenra.

XHUMHUYECKOE JIEVCTBUE CBETA.

TexHuYecKue YCTpOHCTBA M IMPAKTUYCCKOE IMPHUMEHEHHE: (DOTOIIEMEHT, (OTOAATUHK,
coNTHe4Has OaTapesi, CBETOIUO/I.

JleMoHcTpanum.

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTorddexra.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma.

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro-yactun. Ilnaneraphas
Mozenb atoMa. [Tocrynarel bopa. M3nyuenue u norsoiieHne GOTOHOB MpHU MEPEXO/IE aToMa C
OJIHOTO YPOBHS 2HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BousHoBbI€ cBOMcTBa yacTull. Bomubl ge bpoinsa. KoprycKyisipHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIN aHaIu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHcTpanuu.

Mopens onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienne nuHeRvaThIX CIEKTPOB U3JTyUEHHUS.

Jlazep.

DKCIepUMEHT, 1ab0paTopHbIE pabOTHI.

HabmtoneHnue nuHeuaToro crnekrpa.
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Tema 3. Amomnoe s0po.

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  axpa.  OTkpsITHE
panuoaktuBHOCTU. OTBITH Pezepdopna mo onpeneneHuio cocTaBa paaioakTUBHOTO U3ITyYSHHS.
CgoiictBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTkpsiTHE TPOTOHA U HeliTpoHa. HykimonHast Mmoens siapa ['eitzen6epra-MBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['aMma-usznmyueHue. 3aKoH
paZMoaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JleekT Macch spa.

S nepubie peakuuu. JleneHnue u CUHTE3 €.

Snepubiii peaktop. Tepmosimepusiii cunre3. I[Ipobimembl UM TEPCHEKTHBB  AASPHON
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertozbl HaOIIOAEHUS U PETUCTPALIH 3IEMEHTAPHBIX YACTHLI.

@dyHnnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHudyeckue ycTpolcTBa M MPAKTHYECKOE IPUMEHEHUE: NO3UMETp, Kamepa BuibcoHna,
AJIEpHBIN peakTop, aTOMHasi boMOa.

JlemoHcTpamuu.

CueTurK HOHU3UPYIOIMX YaCTHII.

DKCIIepUMEHT, 1a00paTopHbIe PabOThI

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOorpadusim).

Paznen 8. DiieMeHTBHI AaCTPOHOMMY U ACTPOPU3UKH.

Otanbl  pa3BuUTHs acTpoHoMuu. [lpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHUHU.

Bun 3Be3gnoro He6a. Co3Be3ausi, spKue 3Be3/1bl, IIIAHEThI, KX BUIMMOE ABH)KECHHUE.

ConneyHas cucrema.

Connue. ConHeuyHast akTMBHOCTh. Mcrounuk sHepruu ConHua M 3Be37. 3BE3Jbl, UX
OCHOBHBIE XapaKTepUCTUKH. Jlmarpamma "CrieKTpaabHbBIN KJIacC - CBETUMOCTR'". 3BE3/IbI TJIABHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  ''Macca - CBETUMOCTB" Uil  3Be€3]  IJIABHOM
nocneaoBarelbHOCTH. BHyTpeHHee crpoeHue 3Be3ll. CoBpeMEHHbIE TMpPEACTAaBIECHUS O
IIPOUCXOXKAECHNN U 3Botonuu CoJIHIA U 3B€3/1. DTalbl )KU3HU 3BE31.

Mneunsiii [TyTs - Hama [Nanaktuka. [Tonoxenue u neuxenue Comnna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UepHble ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmmpenue Bcenennoil. 3akon Xa0O0ma. PazOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PeNMKTOBOE U3IyUYEHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Heperiennsie npo0i1eMbl aCTpPOHOMUH.

Habmonenus.

HabmntoneHuss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITI0KEHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Us
CeBepHoro nomymapus U sipKue 3B€3.1bl.

Habmonenus B reneckon JlyHsl, maner, Mieunoro IlyTu.

Obobwarowee nosmoperiue.

Pons ¢u3ukm w acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOM, COIUAIBLHOW M
TUYECKOH chepax AesTeIbHOCTH YeJIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMUU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpa, posib (U3HUECKON Teopurn B (QOPMHUPOBAHUU TPEACTABIECHUN O
¢u3nueckoil kKapTuHe MUpPa, MECTO (PU3UUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTaBICHUM O MPUPOJIE.

B denepanbHBIX W pErHOHANBHBIX TPOLEAYpax OICHKH KadyecTBa OOpa30BaHUSA
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UCTIONb3YyeTcs NepedeHb (Koau(UKaTop) pacrpeaesieHHbIX 10 KJlaccaM MPOBEPsieMbIX TpeOOBaHUI
K pe3yabraraM OCBOCHHS OCHOBHOM 00pa30BaTeNbHONW MNpPOTpaMMbl CpeIHEero OO0IIero
00pa30BaHMs U JIEMEHTOB COACPIKAHUS 110 (PHU3HKE.

[TpoBepsieMble TpeOOBaHUS K pe3yJbTaraM OCBOSHHS OCHOBHOHW 00pa3oBaTesbHOI
nporpammsl 10 (kiacc)

Kon [IpoBepsieMbie MPeIMETHbBIC PE3YIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrPaMMBbI CPETHETO 00IIero 00pa3oBaHUS
pesyabrara
10.1 JIeMOHCTPUPOBATh Ha MPHUMEPAX PoJb U MECTO (BU3UKH B (OPMUPOBAHUH

COBPEMEHHOM HAayYHOU KapTHUHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B PAKTUYECKON JIEATCIIbHOCTH JIIOACH

10.2 Y4YuThIBaTh TPAHUIIBI NMPUMEHEHHS H3YYEHHBIX (U3MYECKUX MOJCIICH:
MarepHajgbHas TOUKa, HHEpPIHaIbHAs CHCTEMA OTCYETa, aOCOIIOTHO TBEPIOE
TEJO, UIeaNbHBIN Ta3; MOAEIU CTPOCHHS ra30B, )KUIKOCTEH U TBEPABIX TEJ,
TOUYCYHBIN AIIEKTPUUECKUHN 3apAl - IPU pelIeHUH GU3HMUECKUX 3a1a4

10.3 Pacno3naBath ¢puznveckue siBeHus (IPOLecchl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETHUECKOH TEOPHH CTPOCHUS
BEIIECTBA W DJIIEKTPOIMHAMHUKH: pPAaBHOMEPHOE U PABHOYCKOPEHHOE
NPSMOJIMHEHHOE JBIJKCHUE, CBOOOJHOE IMaJICHHE TeJl, JBW)KEHHE I10
OKpPY>KHOCTH, WHEpIHs, B3auMmoneicteue Ttei; aupdysus, OpoyHOBCKOE
JIBIDKCHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00beMa Tell
IpU HarpeBaHUM (OXJAKICHUM), TEIUIOBOE pPAaBHOBECHE, MHCIIAPEHHUE,
KOH/ICHCALUS, TUTABJICHNE, KPUCTAJUIN3AIHSL, KUIICHHE, BIIAXKHOCTh BO3/IyXa,
MOBBIIIICHUE JJABJICHUS ra3a IMPH €ro HarpeBaHUH B 3aKPBITOM COCY/IE, CBS3b
ME/1y TTapaMeTpaMH COCTOSHHS ra3a B H30IPOLECccax; JIeKTPU3aLus Tel,
B3aUMOJICHCTBHE 3aPs10B

10.4 OnuceIBaTh MEXaHUUYECKOE JBM)KEHUE, UCIIONB3Ys (U3NUECKUE BEJIUYUHBI:
KOOpJMHATa, IIyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMIYJIbC Te€Ja, KHHETUYEeCKas »JHEprusi, IOTeHIHalbHas JHEprus,
MexaHu4yeckass paboTa, MeXaHM4YecKass MOIIHOCTh; TMPH OINUCAHUU
IPAaBWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJB3YEMbIX BEJIUYMH, MX
0003HAYeHUsI U EIUHMIIbI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMHU BEIUYUHAMU

10.5 OnuceiBaTh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3Yys (U3NYECKUE BEIMYMHBL: TABJICHHUE Tra3a, TeMIleparypa, CpeaHss
KHHETHYECKast SHEPTHs Xa0THUYECKOTO JIBUYKEHUS MOJIEKYT,
CpPEeIHEKBaJgpaTUyHas  CKOPOCTb  MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSIS SHEprus, padora raza, KOd()PHUIMEHT MOJIE3HOTO JEeUCTBHS
TEIUIOBOTO JABHUTATENIS; MPU OMHCAHUU MPABUIBHO TPAKTOBAThH (PU3HUECKHIA
CMBICJI WCIIOJIB3yEeMbBIX BEJIMYMH, UX O0O3HAUCHUS W €AWHUIIBI, HAXOIUTh
dbopMynbl, CBI3BIBAIOIIME MAaHHYIO (DU3MUECKYI0 BEIMYHUHY C JPYyTUMHU
BEITUYMHAM

10.6 OnunceiBaTh  U3yYEHHBIE  DJIEKTPUYECKHME  CBOMCTBA  BEIIECTBA W
ANEKTPUYECKHUE SIBIEHUS (IIPOLECCH), UCHOB3YS (PU3NYECKUE BETUYMHBI:
JNEKTPUYECKUNA 3apsAll, DSJEKTPUYECKOE II0J€, HaAIPSHKEHHOCTh IOJ,
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MOTEHIUAN, PA3HOCTh MOTEHIUAJIOB; IPU OMMCAHUY NPABUIBHO TPAKTOBAThH
(U3HYECKUIA CMBICI UCIIOJIb3YEMBIX BETMYHMH, UX 0003HAUYCHUS U CTUHUIIBI;
yKa3bIBaTh (DOPMYJIbl, CBS3bIBAIOIIME AAHHYIO (U3NYECKYIO BEIUYHHY C
JIPYTUMH BETMYUHAMUA

10.7

aHaATM3UPOBaTh (PU3NYECKHE MTPOLECCHI U SBJICHUS, HCIIONb3Ys (PU3NIECKHE
3aKOHBI M MPUHIMIBL: 3aKOH BcemMupHoro tiarotenus, I, II u III 3akons
HeroToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPruu, 3aKOH COXpPaHEHUs
UMIYJbCca, TMPUHIMUI CYNEPIO3ULIUU CWJI, MPHUHIMI PaBHOMNPABUSA
MHEPLUAJIBHBIX CHUCTEM OTCUETa; MOJEKYISIPHO-KUHETUUYECKYIO TEOPHUIO
CTPOEHUSl BEILECTBA, Ta30Bble 3aKOHBI, CB3b CpPEAHEH KHUHETHYEeCKOU
SHEPTUU TEIJIOBOTO JBIKEHHSI MOJIEKYN ¢ aOCOJIOTHOH TeMmIeparypoid,
NEPBBIA 3aKOH TEPMOAMHAMUKHU; 3aKOH COXpPaHEHHs DSJIEKTPUUYECKOrOo
3apsija, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYeCKOe BBIPAKEHHE U YCIOBHSI (TPaHHULIbI, 0OJACTH)
MIPUMEHUMOCTHU

10.8

OOBSCHAT, OCHOBHBIC TPUHIUIBI JICHCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCIOBUS WX  0€30MacHOro
WCIIOJIb30BaHUA B IOBCEIHEBHOM KU3HU

10.9

Brimonaars OKCIICPUMCHTLI 110 HUCCJICAOBAHHIO Ci)I/ISI/I‘-ICCKI/IX SIBJICHUUA U
MPOIIECCOB C UCIOIB30BAHUEM MIPSIMBIX U KOCBEHHBIX H3MEPCHUI; TIPH ITOM
dbopmynEpoBaTh IpodIeMy (3a1a4y) U THIIOTE3y YU4EOHOTO IKCIICPUMEHTA,
COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHUs, IPOBOIUTH OIIBIT
U GOPMYIHPOBATH BHIBOIBI

10.10

OcymiecTBiIsITh IpSMbIe M KOCBEHHBIE M3MEpEHHs (HU3NYECKUX BEIUYHH;
IOpU 3TOM BBIOMpATh ONTHUMAJIbHBINA CHOCOO HM3MEPEHUs U HUCIOJIb30BaTh
M3BECTHBIE METO/BI OLICHKH ITOIPEIIHOCTEN U3MEPEHUIN

10.11

HccnenoBate 3aBUCUMOCTHM  MEXAy (U3NYECKMMM BEJIMYMHAMU C
UCIIOJB30BAaHUEM TPAMBIX H3MEPEHUH; IIPU OTOM KOHCTPYMpOBATh
YCTaHOBKY, (DUKCHpOBAaTh  pe3yabTaTbl IOJIYYEHHOH  3aBUCHUMOCTHU
¢u3nUecKux BEIMYUH B BHJIE TaOIMIl M TpadHKoB, JeaaTb BBIBOJBI 110
pe3ynbTaTaM UCCIeI0BaHUs

10.12

ColinronaTh mpaBuiia 6€30MaCHOTO TPy/a MpY MTPOBEICHUH UCCIIEOBAHMI B
pamMKax  y4eOHOTO  OSKCIEPUMEHTa, y4eOHO-HUCCIEeNOBATENbCKON U
HpO@KTHOI\/'I ACATCIBHOCTH C UCIIOJIb30BAHUEM U3MECPUTCIIBHBIX YCTpOﬁCTB n
nabopaTtopHOro 000pyI0BaHUS

10.13

Pemath pacueTHble 3a7aud C SBHO 3aJaHHOM (U3UYECKOW MOJEINbIO,
UCIIOJIB3Ys (PU3NUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJa4 BBIOMpaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NUECKUE BETMUUHBI
u (opmynbl, HEOOXOMUMBIE ISl €€ pELIeHUs, IPOBOIUTH pacyeTbl U
OLIEHUBATh PEATHLHOCTH MOJyUYEHHOTO 3HaYeHUsI (PU3NUECKON BETMUMHBI

10.14

Pemars Ka4eCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LEMOYKY PACCYXKACHUM C ONOPOM Ha H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS

10.15

Hcmonp30BaTh npu pPEeIICHUN y‘-Ie6HBIX 3aaa4d COBpPEMCHHBIC
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UH(OPMAIIMOHHBIE  TEXHOJIIOTUM ISl  TOHWCKAa, CTPYKTYpPHpPOBaHMS,
UHTEpOpETallud W TPEACTaBICHUS Y4eOHOW M HAy4HO-TIOMYJISPHOM
uH(bOpMaIK, TMONyYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATh NOJTYYaeMyI0 HH(OPMALINIO

10.16

[TpuBOIUTH MpUMEPHI BKJIA1a POCCHUICKHUX U 3apyOe)KHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKd, OOBSCHEHHME IIPOLECCOB OKPYKAIOLIETO MHUpaA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOPETHYECKIE 3HAHUS IO (U3UKE B MMOBCEIHEBHOMN JKU3HU
s obecrieueHrss O€30MACHOCTH MPU  OOpalleHHH ¢ MpuOOpaMH H
TEXHUYECKUMH YCTPOUCTBAMHU, JJIsi COXPAHCHUS 30POBbSI M COONIOICHHUS
HOPM SKOJIOTMYECKOTO MTOBEJICHHS B OKPYIKaIOIIeH cpere

10.18

PaGorate B rpymme ¢ BBIIOJHEHHEM pPA3IUYHBIX COIMAIBHBIX pPOJeH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAMOHAILHO PACIPEISNISITh O0S3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLCHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B PEIICHUE
paccMarpuBaeMoi IpoOIeMbl

[Tpoepsiembie anemenTh! conepxanus (10 kiacc)

Kon
pasnena

poBepsieMor
0 JJIEMEHTA

Kon [IpoBepsiemble 211€MEHTBI COEPKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1 ®usuka - Hayka o mnpupoxe. HaydHble MeToasl HO3HAHHSA
OKpy’Karomiero mMupa. Porb sxcnieprMeHTa ¥ TEOPHHU B IpoIecce
NIO3HAHMS TPUPOIBI. DKCIIEPUMEHT B (PH3HKE

1.2 MonenupoBanue (GU3NUEeCKUX sBICHUN U mporeccoB. HayuHble
runore3pl.  Puznueckue 3aKOHbI M TeopuH. [ 'paHUIlBI
OPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS.
Ponp 1 MecTo ¢u3uku B (GOpMUPOBAHUN COBPEMEHHOW Hay4HOM
KapTUHBI MUPA, B IPAKTUYECKON AESITEIbHOCTH JIHOAEH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1 Mexannueckoe aBrkeHrue. OTHOCHUTEIBHOCTH MEXAHUYECKOTO
nBwxkeHus. Cuctema orcuera. TpaekTopus

2.1.2 [lepemenienne, CKOpocTh (CpeqHsii CKOPOCTb, MTHOBEHHAas
CKOpPOCTb) U YCKOPEHHME MATEPUAIBHON TOUKH, UX MPOEKLIUU Ha
ocH cuctembl koopAauHat. CliokeHHe MepeMeleHui U CII0KEeHNe
CKOpOCTEHN

2.13 PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBHKEHUE.
['padpuxu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U
MEPEMELIEHUS MaTEPUAIBHON TOUKH OT BpEMEHU
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2.14

CBobomHOE majieHne. YCKOpeHue CBOOOIHOTO TaeHUs

2.1.5

Kpusonuneiinoe IBIDKCHUE. PaBHOMepHOE JIBIDKCHUE
MaTepHaJIbHOW TOYKU IO OKPYKHOCTH. YIJIOBasi CKOpPOCTb,
nuHelHas ckopocTh. [lepuoxa u gacrora. LleHTpocTpemMuTenbHOE
YCKOpEHHE

TexHUYecKkue yCTpPOMCTBA: CIIMAOMETDP, IBUKEHUE CHApsIOB,
LIENIHBIE U PEMEHHBIE IIepelaun

[IpakTnueckue paboThl. M3MepeHMe MIHOBEHHOW CKOPOCTH.
UccnenoBanre COOTHONICHHUSI MEXAY IyTSMHU, MPONACHHBIMU
TEJIOM 32 ITOCJIEeI0BAaTENIbHbIE PABHBIC IPOMEKYTKHA BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM
Hynr0. W3yyeHue ABMKEHHMS IIApUKA B BSI3KOM KUIKOCTH.
W3ydenune ABMKEHUs Tesa, OpOIIEHHOTO TOPHU30HTAIBLHO

2.2

JMUHAMUKA

2.2.1

[Tpuniun otHocutensHocTH ['anunes. IlepBoiii 3akoH HeroToHa.
WNuepumanbHble CUCTEMBI OTCUYETA

222

Macca tena. Cuna. [IpuHUumn cynepno3uiuu cuil

223

Bropoit 3akoH HprooroHa Ui  MarepualbHOM TOYKH B
uHepuuansHoii cucteme orcyera (MCO). Tperuii 3akon HproToHa
JUISL MAaTEPUAIIBHBIX TOYEK

224

3akoH BcemupHoro TaroteHus. Cuna Tsbkectu. Ilepsas
KOCMUYecKas CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIBbKEHUS U cuja
TpeHus nokos. Koagduunent tpenus. Cuna conpoTuBieHus npu
JBUKCHHUH TENA B KUAKOCTH WJIU Ta3e

2.2.7

[ToctynatensHOe W BpamareiabHOE JABMXKEHHE aOCOJIIOTHO
TBEPJOrO Tela

2.2.8

MoOMEHT CcHJIbI OTHOCUTENIBHO OCH BpauieHus. I[lmedo cuibl
VYenosus paBHoBecus TBepaoro tena B MCO

229

TexHuueckue YCTpOﬁCTBaI NOAIIMUITHUKH, JBHXXCHUC
HNCKYCCTBCHHEBIX CITYTHHUKOB

2.2.10

[Tpaktuueckue paboTbl. M3yueHuwe nBHXKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH O]l JIEWCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOLIMX B
nedopMupyeMoil Ipy>KHHE U PE3NHOBOM 00paslie, OT BETUUHHBI
ux aedopmaruu. MccnenoBanue yciaoBUi paBHOBECHS TBEPIOTO
Tesa, UMEIOUIEro OCh BpallleHus

23

3AKOHbI COXPAHEHV A B MEXAHUKE
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23.1

Hmnynbsc MaTepuaibHONW TOYKH, CHCTEMbI MaTepUaIbHBIX TOUEK.
HMmyibC CHUITBI M U3MEHEHHUE UMITYIbCa Tella

232 3akoH coxpaHeHus ummyibsca B UCO. PeakTuBHOE IBU)KEHUE

233 PaGota cuibl

234 Mo1IHOCTb CHJTBI

235 Kunernueckass »Heprus MarepuaJbHOW TOYKH. Teopema o
KMHETUYECKON IHEPTHH

2.3.6 [TorenumanbHas osHeprus. lloTeHuuanbHash >HEPruUs yHnpyro
nehopMUpOBaHHOW TpyKuHBL. [loTeHIManbHas JHEpPrusi Tela
BOJIM3H MTOBEPXHOCTH 3eMIIU

2.3.7 [ToTeHmanpHble W HEMOTEHIMAIbHBIE CHIBL. CBs3b pPabOTHI
HETMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHUUYECKOW IHEepruu
CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuyeckue yCTpPOWCTBA: IBMIKEHUE PAKET, BOJOMET, KOIEp,
MPYKUHHBII MHCTONET

2.3.10 [TpakTrueckue paboTel. M3ydeHue CBsSI3U CKOPOCTEH Ten MpH

Heynpyrom yaape. MccnenoBaHue cBA3M pabOTBl CHIBL C
U3MEHEHHEM MEXaHWYECKOM SHepruu Tena

MOJIEKVJIAIPHA S ®U3UKA 1 TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH

3.1.1 OcCHOBHBIE TIOJOXKEHHS MOJIEKYISIPHO-KUHETUYECKON TEOPHH.
bpoynosckoe nBwxkenue. [uddysus. Xapakrep IBUKEHUS U
B3aMMOJICUCTBHS YaCTHI] BELIECTBA

3.1.2 Mopenu cTpoeHHsl Ta30B, KHJAKOCTEM U TBEpABIX Tel U
00bsICHEHHE CBOMCTB BeIllleCTBA HA OCHOBE 3TUX MoeeH

3.1.3 Macca monekyi. Konnuectso Bemectsa. [Tocrosanas ABoraapo

3.1.4 TemnoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana
temrieparyp Llenbcus

3.1.5 Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-
KMHETUYECKON TEOPUH UJI€aJIbHOIO ra3a

3.1.6 AOcomioTHas TeMIiepaTypa Kak Mepa CpeqHed KHHETHYeCKOH
SHEPIruy TEIUIOBOTO JIBMXKEHUA 4yacTull ra3a. [llkama temneparyp
KenbBuna

3.1.7 VYpasuenue Kianeiipona - Menneneesa. 3akoH JlanpToHa

3.1.8 I"a30BbIe 3aKk0HBI. M30mpo1iecch B M1€aIbHOM rase ¢ I0CTOSHHBIM
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KOJIMYECTBOM BEIIECTBA: N30TEPMa, H30X0pa, n300apa

TexHuueckue ycTponucTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTuueckue paboTsl. MI3mMepeHnue mMacchl BO3IyXa B KJIACCHOM
koMHate. MccienoBaHue 3aBUCMMOCTH MEXAY IapaMeTrpamu
COCTOSIHUS pa3peKEHHOI0 rasa

3.2

OCHOBbI TEPMO/JMHAMMHWKHA

3.2.1

Tepmoannamuueckas cucTeMa. BuyTpennss SHEprus
TEPMOIMHAMUYECCKON CUCTEMBI M CIIOCOOBI €€ M3MEHEHUSI

322

KonmmuectBo Ternorel W pabora. BHyTpeHHsisi SHeprus
OIHOATOMHOI'0 MCAJIBHOIO ra3a

3.23

BI/II[BI TEILIoNEpCaAaun: TEIIOIIPOBOAHOCTD, KOHBCKI WA,
H3ITY4YCHHUC. TemnoeMkocTh Teja. YAeIbHAs TEINIOEMKOCTh
BellecTBa. PacueT kojmyecTBa TEIIOTHI IIpH TCILIOIICpEaAauc

324

IlepBbIil 3ak0H TepMoavHAMUKH. [IprMeHEHHe NepBOro 3aKoHa
TEPMOJMHAMUKHU K u3omnpoueccam. ['paduyeckas naTepnperarus
paboThI Ta3a

3.2.5

TennoBpie MamuHbl. [IpUHIMIOBI AEUCTBHUS TEIJIOBBIX MAIMWH.
IIpeoOpa3zoBaHus JHEPTUHU B TEIUIOBBIX MamuHax. KoadunueHt
nosiesHoro aeiictBusa (nanee - KIIJ) TeruioBoit mamumnel. [y
Kapno u ero KIIJ{

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOparumocTs MpoieccoB B
npuposie. TerioBble ABUTATEIA. OKOJOTHYECCKUE IMPOOIEMBI
TEIJIOHEPTETUKH

3.2.7

TexHuueckue yCTpOP’ICTBaI ABUTAaTCJIb BHYTPEHHCIO CropaHus,
OBITOBOM XOJIOAWJIbHUK, KOHIUITHUOHED

3.2.8

[TpakTrueckue padboTsl. M3mepenue ynenpbHOM TenIoeMKOCTH

3.3

ATI'PETATHBIE COCTOSAHUA BEHHIECTBA. ®A30BBIE [TEPEXO/IbI

3.3.1 [TapooOpa3oBanue u KoHjeHcanus. McmapeHue W KHUIICHHE.
VYnenvHas TeIIoTa napooOpa3zoBaHHsl. 3aBUCUMOCTh
TEeMITepaTyphl KUTICHUS OT JIaBJICHUS

3.3.2 AOcontoTHasT U OTHOCUTENbHas  BIAXHOCTh  BO3AyXa.
Hacelimennslii nap

333 Teepnoe Temo. Kpucrammmyeckue u  aMopdHble — Tena.
AHU3OTpOMNIUSL CBOMCTB KPHCTAUIOB. JKUAKHE KPHUCTAILIBL.
CoBpeMeHHBIE MaTEPHAIIBI

334 [InaBrnenne m KpucTauM3aus. YaelbHas TEIJIOTa IJIaBJICHUS.
Cybnmumanust

3.3.5 YpaBHeHHe TeI0Boro Oaranca
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3.3.6

TexHu4yeckue  yCTpPOMCTBA: TUTPOMETP U TCHXPOMETP,
KaJIOPUMCTP, TCXHOJIOTUH ITOTTYHYCHUS COBPEMCHHBIX MATCPHUAJIOB,
B TOM 4YHCJIe HAHOMATEePHAaJIOB, U HAHOTEXHOJIOTHH

3.3.7 [TpakTuueckue padoTsl. Mi3MepeHre BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 ONeKkTpu3anusa Tel. OJeKTpudyeckud 3apsia.  [Ba  Buga
ANIEKTPUUECKUX 3apsAI0B

4.1.2 IIpoBOOHUKY, TUIIEKTPUKHU U TOIYIIPOBOAHUKU

4.1.3 3aKoH COXpaHEHHUS IEKTPUUECKOTo 3apsiia

4.14 B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5 Onekrpudeckoe noje. HanpspkeHHOCTh 3JE€KTPUYECKOTo OIS
ITpuHnmn CyIEPIO3ULINH. JInnun HaIPSKEHHOCTU
AIIEKTPUUYECKOTO MOJIA

4.1.6 Pabora cun snexrpocratudeckoro noins. Ilorennuan. Paznoctsb
IIOTEHLIMAJIOB

4.1.7 [IpOBOIHUMKM M JAMAIEKTPUKU B TIOCTOSIHHOM 3JIEKTPHUUYECKOM
nosie. Jlusnekrpruyeckasi IpOHUIAEMOCTh

4.1.8 OnektpoemMkocTb. KoHaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpa. DHEPTHUs 3apsKEHHOI0 KOHEeHcaTopa

4.1.9 TexHHyeckue  yCTpOMCTBA:  DJIEKTPOCKON,  BJIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 IIpakTuyeckue paloThI. H3mepenne IEKTPOEMKOCTHU
KOHJIEHCATOpa

4.2 [IOCTOSIHHBIN IEKTPUYECKHHM TOK. TOKU B PA3JIMYHBIX

CPEJAX

4.2.1 VYcnoBus CymecTBOBaHUS IMOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuna toka. [1ocToSHHBIN TOK

422 Hanpspxenue. 3akon Oma Ji1s yyacTka Lenu

4223 DJIEKTPUYECKOE COMPOTUBIICHUE. YIETBHOE COMPOTHUBIICHUE
BELIECTBA

4.2.4 [TocnenoBarenbHOE, MapajsIeNbHOE, CMELIAaHHOE COEIUHEHHUE
IIPOBOJIHUKOB

4.2.5 Pabora snexrpuueckoro Toka. 3akoH Jlxoys - Jlenma

4.2.6 MoUIIHOCTB NIEKTPUUECKOTO TOKA
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4.2.7 anekTpoaBmxkymas cwia (manee - OJJIC) uW  BHYTpEHHee
CONPOTUBIIEHUE MCTOYHMKA TOKa. 3akoH Owma Juisi MOJHOU
(3aMKHYTOH) 37eKTprudecKkoil rienu. KopoTkoe 3aMbIikaHne

4.2.8 DJIEeKTPOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAJIJIOB oT TEMIEPATYPBHI.
CBepxnpoBOIUMOCTD

4.2.9 DIeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TomymipoBogaukn. CoOCTBeHHass M TPHMECHAs MPOBOIUMOCTD
MOJIyTIPOBOJHHKOB. CaoiicTBa p-n nepexoza.

[TonmynpoBOJHUKOBBIE TPUOOPHI

4.2.11 ONIEKTPUYECKUA TOK B DJEKTPOIUTAX. OJIEKTPOJIUTHYECKAS
JIUCCOIMAIUS. DIEKTPOIIU3

4.2.12 OnekTpuyeckuii  Tok B razax. (CaMOCTOSTENbHBIA U
HECaMOCTOSITENIbHBII pasps. Paznuunbie THUIIBI
CaMOCTOATENBHOTO pa3psana. Monnus. [1nasma

4.2.13 TexHUyeckue yCTpPOWCTBA: aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
UCTOYHUKHU TOKa, 3JIeKTpOHArpeBaTeibHbIe npudopsl,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHbI ~ 1IUOA,  TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJTyTIPOBOAHUKOBBIN TMOJ, FraJlbBaHUKA

4.2.14 [TpakTrueckue paboThl. M3ydeHue CMEIaHHOTO COEIUHEHHS
PE3UCTOPOB.

N3mepenne DOJIC UCTOYHMKA TOKA M €ro BHYTPEHHETO
conpotusnenus. Habmonenue snekrponanza

[TpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl

(11 xmacc)
Kon [IpoBepsiembie MpeAMETHBIE PE3YJBTAaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBareIbHOI MPOrpaMMbl CPETHETro 0011ero 00pa3oBaHMs
pe3yJsbrara

11.1 JleMoHCcTpHpOBaTh Ha MpUMeEpax pojib U MECTO (PU3HUKHU B (POPMHUPOBAHUU
COBPEMEHHOM HAayYHOU KapTUHBI MUpPA, B Pa3BUTUM COBPEMEHHOU TEXHUKH
W TEXHOJOTHUM, B MPAKTUYECKOW AEATEIbHOCTH JIOACH, LETOCTHOCTh U
€IMHCTBO (PU3UYECKON KapTUHBI MHpa

11.2 Y4uuThIBaTh TPaHMIBI MPUMEHEHUS H3YyUYEHHBIX (PHU3MUECKUX MOJENei:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, SAEpHAas MOJEIb aTOMa, HYKIOHHas
MOJIETTb AaTOMHOTO sI/Ipa MPU pelIeHnH PU3NUECKHX 3a/1a4

11.3 Pacno3naBath ¢puzndeckue siBieHus (poLecchl) U 00bSICHATh UX HA OCHOBE

3aKOHOB JJICKTPOAMHAMUKHU U KBAHTOBOU (1)I/ISI/IKI/I: OJICKTPHUYCCKasd
MMpOBOAUMOCTD, TCIUIOBOC, CBECTOBOC, XMMHUUYCCKOC, MAHUTHOC ﬂeﬁCTBHH
TOKa, BSaHMOHeﬁCTBHe MAarauTOB, DJICKTpPOMAarHuTHass MUHAYKINA, }IGI\/’ICTBI/Ie
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MarHUTHOTO TIOJISl Ha TPOBOIHUK C TOKOM M JBWKYIIUHCS 3apsi,
ANIEKTPOMArHUTHBIE KOJIeOaHUS u BOJTHBI, MPSIMOJIMHEHOE
pacrpoCTpaHEeHUEe CBETa, OTPaKEHHE, MPEIIOMIICHHE, WHTephEpeHIHs,
TUGPaKIUs U TOJISPU3AIHS CBETA, JUCTICPCUs CBEeTa, (POTOIICKTPHUESCKHIA
apdext (poroaddekr), cBeToOBOE NaBICHUE, BOSHUKHOBEHHE JTUHEHYIATOTO
CIeKTpa  aTtoMa  BOJIOpOJa,  €CTECTBEHHass M  HCKYCCTBEHHas
pamoaKTUBHOCTh

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (NEKTPUUYECKUE, MAaTHUTHEIE,
ONTUYECKHUE, DJIEKTPUUECKYI0 IPOBOIAMMOCTb pA3IUYHBIX Cpel) U
JIIEKTPOMAarHUTHBIE  SIBICHUS  (IIPOLECCHI), HCHONb3ysd (U3HUECKHe
BEJIMUMHBIL: AIEKTPUUYECKUN 3apsijl, CUJIA TOKA, IEKTPUYECKOE HAPSKEHUE,
AIIEKTPUYECKOE COIMPOTUBIICHHE, pa3HOCTh mnoTeHuuanos, IJC, pabora
TOKa, MHIYKIUS MarHuTHOro 1oy, cwia Awmmepa, cuia Jlopenna,
WHIYKTUBHOCTb KaTYILIKH, SHEPTHsI AIEKTPUUYECKOrO U MarHUTHOIO MOJIEH,
NEPUOJI U 4acTOTa KosieOaHuM B Kosie0aTeIbHOM KOHTYpE, 3apsij U cuja TOKa
B Ipollecce TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoyiebaHui, (okycHoe
paccTossHUE W ONTHYECKas CHUJa JIMH3bl; IPU ONUCAHUU IPABHIBHO
TPaKTOBaTh (YU3MUECKHI CMBICI UCIIONIb3YEMBIX BEIMUUH, UX 0003HAYCHHUS
U eIMHUIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME ITAHHYIO (DU3UUYECKYIO
BEJIMYMHY C IPYTUMHU BETMUYMHAMU

11.5

OnucelBaTe HM3y4YCHHBIE KBAHTOBBIE SBICHMS M IIPOLIECCHI, HCIOJb3Ys
¢u3nyecKre BEIUUUHBI: CKOPOCTD IEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI
U 4acToTa CBETa, HHEPIrus M HMMIyJIbC (OTOHA, MEpUo] IMOoypacraja,
DHEPIUsl CBA3M ATOMHBIX SI€p; IPU ONMCAHWM IIPABUIIBHO TPAaKTOBAThH
(U3UYECKH CMBICII UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €MHULIBI;
yKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIONINE JaHHYIO (U3UYECKYIO BEIHUYUHY C
JPYTUMH BEJIMYUHAMHU, BBIYUCIIATH 3HaU€HUE (PU3UYEeCKOl BETMUMHBI

11.6

AHanu3upoBaTh GU3NUECKHE IPOLECCH U SIBICHUS, HCIIOb3YS (PU3NYEeCKue
3aKOHbl W MNPUHIUOBL 3ak0oH OMa, 3aKOHBI IOCJIEJOBATENbHOIO H
NapajuIeJIbHOTO COEIMHEHUS POBOAHMKOB, 3aKoH J[xoyns - JleHna, 3akoH
ANIEKTPOMAarHUTHON MHIYKIMH, 3aKOH MPSIMOJIMHEWHOTO PaclpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IPEJIOMIICHHSI CBETA, YPABHEHUE
OiiHmTeHa 11 Qoro3ddexra, 3aKOH COXpaHEHUS HHEPruu, 3aKOH
COXPaHEHUsI UMIIYJIbCA, 3aKOH COXPAHEHHUS NIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHUs1 MacCOBOrO 4HCIIA, MOCTynaTel bopa, 3aKoH pajnOaKTHBHOIO
pacriaza; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe  BbIpAKEHHWE W yclIoBUs  (TpaHUIbl, 0OOJacTH)
IPUMEHUMOCTH

11.7

Onpenenarb HampaBlI€HUE BEKTOpAa MHAYKIMM MArHUTHOTO  TOJS
MIPOBOJTHUKA C TOKOM, CHJIbI Ammiepa u cuitbl JlopeHiia

11.8

CTpouTh W OMHUCHIBATh M300pAKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOUW JIMH30U

11.9

BEIMOMHATE AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (DU3MYECKUX SIBICHUN H
MIPOIIECCOB C MCTIOIB30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHHI; TPH 3TOM
dbopmynrpoBarh pobraemMy (3aaavy) U TUIOTE3y YU4eOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO 000PYIOBaHHUS, TTPOBOAUTH OIBIT
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1 GOpMyYIHPOBATh BBHIBOJIbI

11.10

Ocy1mecTBiIsATh NpsSMble U KOCBEHHbIE U3MEpEHHs (PU3NYECKUX BEIMYHH;
IpU 3TOM BBIOMpATh ONTHMAJBHBINA CIOCO0 M3MEPEHUs U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEH N3MEPEHUM

11.11

HccnenoBare 3aBUCUMOCTH (PU3MUYECKHUX BEIMYUH C HCIOJIB30BAaHHEM
OpSMBIX U3MEPEHHIA; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (pUKCHpOBATh
pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKHUX BEJIWYMH B BHUJE
TabnuI ¥ TpaduKoB, eNaTh BEIBOABI 110 PE3yJIbTaTaM HCCIIEOBAHUS

11.12

Cobmonars npasuiia 0€301MacHOTO TPy/Aa MNP MPOBEACHNUN HCCIIEI0BAaHUI B
paMKax  y4eOHOro OKCHEpUMEHTa, Yy4eOHO-HCCICIOBATEIILCKOW |
MPOEKTHOH JAESITEILHOCTH C UCIIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHUS

11.13

Pemarh pacueTHble 3a7aud C SBHO 3aJaHHON (U3UYECKOW MOJEINbIo,
UCTIONB3Ysl (PU3MUECKUe 3aKOHBI M IPUHIIHIIB]; HA OCHOBE aHAJIN3a yCIOBHUS
3a7ja4M BBIOMpATh (PU3HUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETMUNHBI
U (GOopMyIbl, HEOOXOIUMBIE IJIsi €€ PEHICHUS, NPOBOAWUTH PACUYETHl U
OLIEHUBATh PEAJILHOCTH MOJIyYE€HHOI0 3Ha4eHUs1 (PU3NYECKON BETMUMHbI

11.14

Pemarp KayeCTBEHHBIC 3a1a4u: BBICTPAUBaTh JIOTUYECKHU
HETPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHM C ONOPOM Ha HW3YYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS

11.15

Hcnonp3oBaTh  mpu  pelleHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
WHPOPMALIMOHHBIE  TEXHOJOTMHM JUIS  TOWCKA, CTPYKTypHUPOBAHHS,
UHTEpHpeTallMd W NPEACTaBIECHUs Y4YyeOHOM M  Hay4HO-TOMYJISPHOM
UHPOPMALIUHM, TOIYYCHHOW U3 pa3IMYHBIX HCTOYHHKOB; KPUTHYECKU
aHaJIM3MPOBaTh NOJTy4aeMyr0 HH(OPMAIIHIO

11.16

OOBSICHATh TPUHIUIBI JIEUCTBHS MAIlIUH, TPHOOPOB U TEXHUUECKUX
YCTPOWCTB; pas3inyaTh YCJIOBHS HX O€30MacHOr0 WCIOJIb30BAHUS B
ITOBCEIHEBHOM KU3HU

11.17

[TpuBOANTH MpHUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTMI

11.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHON JKU3HU
uis  olecriedyeHHss O€30MAacCHOCTH MpH OOpallleHMH ¢ TNpudopamMu U
TEXHUYECKUMH YCTPONUCTBAMHU, JJISi COXPAHEHUS 3710pOBbsSl U COOJIIOACHMUS
HOPM 3KOJIOTHYECKOTO MTOBEIEHUS B OKPY>KAIOILEH Cpelie

11.19

PaGorate B Tpynme ¢ BBINOTHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PA0O0Ty TPYMIIBI, PAIMOHATBHO PACIIPEACIIAT O0s3aHHOCTH H
MJIAHUPOBATh JEATENBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJIeKBAaTHO
OLICHUBATh BKJIAJ KaXJOr0 W3 YYAaCTHUKOB TPYINIbl B PpEIICHUE
paccMarpuBaeMon POOIEMBI

[TpoBepsiembie aemeHThI copepxanus (11 kmacc)

37



Kon Kon [IpoBepsiemble 3IIEMEHTBI COIEPHKAHUS
paszena | mpoBepseMor
0 DJIEMEHTa
4 OJIEKTPOIMHAMUKA
4.3 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA A MHAYKIA
4.3.1 ITocTossaHBIe MarHuTEL. B3anMmoaeiicTBIE TOCTOSHHBIX MArHUTOB
432 MaruutHoe mnoje. BekTtop MarHuTHOM WHAYKIUU. [IpuHImn
cynepno3uuuu. JInHuM MarHUTHOM MHAyKUMM. KapTuHa JMHHAN
MarHUTHOW UHAYKIUH MOJISl TOCTOSSHHBIX MarHUTOB
433 MaruutHoe 1ojie MPOBOJHMKA ¢ TOKOM. KapTuHa suHME momis
JUIMHHOTO TIPSIMOTO TPOBOJAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT DpcTena. Bzaumoneincraue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amnepa, ee MOJy/Ib U HallpaBJIEHUE
4.3.5 Cuna JlopeHua, ee Moayab U HampaBieHue. J[BuxeHue
3apsOKEHHOM YacTHIBI B OIHOPOJHOM MarHUTHOM mose. Pabora
cuiibl JlopeHia
436 SIBrieHME AIIEKTPOMArHUTHON MHIY KLU
437 [ToTok BekTOpa MAarHUTHOW WHIYKIIUU
4.3.8 OJIC uHayKIMu. 3aKOH 3JEKTpOMarHuTHOW uHAYKIuKu Dapanes
4.3.9 BuxpeBoe anexrpuueckoe none. J/1C MHAYKINN B IPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIIaTEIbHO B OJHOPOIHOM MarHMTHOM TIOJIE
4.3.10 [IpaBumno Jlenma
4.3.11 NunyktuBHOCTD. SIBNenune camonnaykuuu. C caMOMHAYKIUU
4.3.12 DHeprus MarHUTHOTO MOJIS1 KaTyIIKU C TOKOM
4.3.13 DNEeKTPOMAarHuTHOE I10JIE
4.3.14 TexHnueckue YCTPOMCTBA: IIOCTOSIHHBIE MarHuThl,
AJIEKTPOMArHUTHI, AJNEKTPOABUTATEND, YCKOpUTETH
AJIEMEHTAPHBIX YACTHULl, UHIYKIIMOHHAS NI€Yb
4.3.15 [TpakTrueckue paboTel. 3yueHrne MarHuTHOTO MO KaTYIIKU C
ToKOM. VccnenoBanue 1eMCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy
¢ TokoM. MccrenoBanue siBIEHUS AIEKTPOMArHUTHOM MHIYKIIMH
5 KOJIEBAHM S 11 BOJIHBI
5.1 MEXAHUYECKHME U DJIEKTPOMATI'HUTHBIE KOJIEBAHU S

5.1.1

Koneobarensuas cucreMa. CB0OOIHEIE KoJIeOanus.
I'apmonunueckue konedbanus. [lepuon, vacrora, aMmrmnuTynaa u ¢gasza
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KoJIeOaHU

5.1.2

[Ipy>xuHHBIA MasTHUK. MaremMaTH4eCKUi MasiTHUK

VYpaBHeHHE TapMOHMYECKHX KosneOanmii. KuHemarnueckoe u
JTUHAMHUYECKOE OMUCAaHUE KOIeOaTeIbHOTO IBUKCHHUS

[TpeBparteHre 3HEPTUH MPU TAPMOHUYECKUX KoJeOaHusx. CBs3b
aAMIUTMTYIbI KOJEOAHUN HMCXOAHOW BEIMYMHBI C aMILIMTYIAMH
KOJIeOAHUI €€ CKOPOCTH U YCKOPEHUS

Konebarenpupiii  koHTYp. CBOOOIHBIC  AJIEKTPOMATHUTHBIE
KoJieOaHHUs B HUICAIbHOM KojeOaTelIbHOM KOHType. AHaJIOTus
MEXKIy MEXaHUYCCKUMHU U DIIEKTPOMArHUTHBIMHU KOJICOaHUSIMHU.
®opmyna Tomcona

3aKOH COXpaHEHUS DHEPIUU B HUJICAITBHOM KOJeOaTEIbHOM
KOHTYypE

BeIHyX1€HHBIE MEXaHUYECKUE KoJIe0aHusl. Pesonanc.
PezonancHass kpuBas. BbIHYXJIEHHBIE AJIEKTPOMAarHUTHBIC
KoJIeOaHus.

[Tepemennsblil Tok. CHHYCOUAANBHBIN IEPEMEHHBIHN TOK.

MomHOCTh EPEMEHHOT0 TOKa. AMIUIUTYAHOE W JeHCTBYIOIIEe
3HAYEHUE CUJIBI TOKA M HAMIPSKEHUS

5.1.10

Tpancdopmarop. IlpomsBoncTBo, mepemada M moOTpeOiieHHE
JNIEKTPUYECKOM  DHEPruu.  OKOJOTMYECKHME  PHUCKM  IIpH
MPOU3BOJICTBE ANEKTPUUYECKOU SHEPTUMU. Kynprypa
MCIIOJIb30BaHMS 3JIEKTPOIHEPTUH B IIOBCEIHEBHOMN )KU3HU

5.1.11

TexHnveckue ycTpoicTBa: celicMorpad, 3J1eKTpUUYeCKH 3BOHOK,
JMHHUH DJEKTponepenay

5.1.12

[TpakTuueckue pabotsl. MccrnenoBanue 3aBUCMMOCTH TepUoa
MaJIbIX KoJIeOaHUH rpy3a Ha HUTU OT JUIMHBI HUTH M Macchl rpy3a.
HccnenoBanne MepeMEHHOrO TOKa B LIENIN U3 IOCIEA0BATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyLIKU U pe3ucTopa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHndeckue BOJIHBI, YCIOBHMS pacnpocTpaHeHud. llepumon.
CxkopocTh pacrpocTpaHeHuss W JUIMHa BosHBL. [lomepeunble u
IIPOZIOJIbHBIE BOJIHBI

5.2.2 NuTtepdepentiusa u qudpakimss MEXaHUYECKUX BOITH

5.2.3 3Byk. CKopocTh 3ByKa. [ poMKkocTh 3Byka. Beicora ToHa. TemOp
3ByKa

524 ONEeKTPOMarHUTHBIE BOJIHBL. Ycnosus U3JIy4YeHUS

JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenranus Bekropos E, B
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1 UV B 51eKTPOMArHUTHOM BOIHE B BAKyyMe

5.2.5 CBolicTBa ANIEKTPOMAarHUTHBIX BOJH: OTPAa)KEHHUE, NPEIOMIICHUE,
nonsipuzanusi,  audpakuus,  uHTepdepeHuus.  CKOpoCTb
AJIEKTPOMAarHUTHBIX BOJIH

5.2.6 [kana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMIIBI  paAMOCBA3M W TeneBUAcHUA. Paauonokainus.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEHN cpeibl

5.2.8 TexHUuecKHue  YCTpPOWCTBA:  MY3bIKQJIbHBIE  HMHCTPYMEHTHI,
yABTPa3ByKOBas AMArHOCTHKA B TE€XHHMKE W MEIULIUHE, pajaap,
paIMoONPUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neun

53 OIITUKA

5.3.1 [IpssMoMHEHOE PAaCIIPOCTPAHEHHE CBETA B OJHOPOIHOM Cpele.
JIyu cBeta

532 OtpaxxeHue cBeTa. 3aKoHbBl OTpakeHUs: cBera. [locTpoeHue
M300paXeHUH B MJIOCKOM 3epKalie

533 [Tpenomnenue cBeta. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN
[I0Ka3aTellb IPEIOMIICHUS

534 [Tonnoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIN yroy MOJIHOTO
BHYTPEHHETO OTPaKEeHUs

5.35 Hucnepcus cBeta. CloxHbIi cocTaB 6enoro cBeta. LiBet

5.3.6 CoOuparomiue W pacceMBarouive JMH3bl. ToHKas JIMH3a.
@®OKyCHOE pacCTOSIHUE W ONTHUYECKas CHJIa TOHKOM JIMH3BI.
[Toctpoenue u300pakeHUil B COOMpAIOIIMX U PACCEUBAIOIIUX
nrH3ax. Dopmysa TOHKOM JIMH3bI. YBEJIMYECHHUE, TaBAEMOE JINH301

5.3.7 [Ipenensl npUMEHUMOCTH TEOMETPUYECKON ONITUKH

5.3.8 Unrtepdepenius cBera. KorepeHTHblE HCTOUYHUKH. YCIOBHS
HaOMI0ICHNSI MAKCHMYMOB 1 MUHUMYMOB B MHTEP(EepEeHLINOHHOM
KapTUHE OT JBYX CUH(]Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus cBera. JudpakuuoHHas pemieTka.  YCIOBHE
HaOIIOIeHUs IJIaBHBIX MaKCUMYyMOB npu naJeHun
MOHOXPOMAaTHUYECKOTO CBETa Ha JU(PPAKLUOHHYIO PEILIETKY

5.3.10 [lonsipuzanus ceera

5.3.11 TexHnyeckue  ycTpOWCTBa:  OYKHM, Jyma, (oroarmapar,
MIPOEKIMOHHBIA amnmapar, MHKPOCKOI, TeJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIMOHHAS PEIETKA, MOJIIPOU

5.3.12 [Tpaktuueckue pa®otbl. M3MepeHue mokasarels MpeIoMIICHUS.

UccnenoBanne CBOMCTB m300pakeHW B auH3ax. HaOmromenue
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JUCIICPCHU CBCTa

6 DJIEMEHTHI CITELIMAJIBHOM TEOPMM OTHOCUTEJILHOCTU
6.1 I'panuibl MPUMEHUMOCTH KJlacCUYeCKod MexaHukH. [loctynarel
TEOPUU OTHOCHUTEIBHOCTHU: MHBAPUAHTHOCTb MOJIYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEJIIbHOCTH DUHINTEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAILEHUE JITUHBI
6.3 OHeprus 1 UMIYJIbC CBOOOJIHOMN YaCTHUIIbI
6.4 CBs3b Macchl C SHEPrUe M HMITYJIbCOM CBOOOJHOM YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®13UKA
7.1 JIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®otonsl. Dopmyma Ilmanka cBs3u »HEepruum (HOTOHA C €ro
4acTOTOM. DHEprusi U UMITYJIbC (JOTOHA
7.1.2 OtkpeiTie u wuccnenoBanue ¢oroapdexra. Onbitel ATl
Cronerosa. 3akonsl hotodddekra
7.1.3 VYpasuenue DitHmTeliHa 115 porodddexra. "KpacHas rpanmma”
dotorhdekra
7.14 Japnenue cBera. OnwiTel [1.H. JIeOeneBa
7.1.5 XUMHYECKOE ICHICTBUE CBETA
7.1.6 Texnuueckue  ycrpoiicTtBa:  (OTO’NMEMEHT,  (POTOAATUHK,
COJIHEeYHas Oarapes, CBETOIHO/
7.2 CTPOEHHME ATOMA
7.2.1 Mopnens atoma Tomcona. OnbiThl Pezepdopaa nmo uccnenoBanuio
cTpoeHus aroma. [InanerapHas mozaens aroma
7.2.2 [Toctynaret bopa. M3nydenune u mormomeHue (OTOHOB MpH
IIEPEX0/Ie aToMa C OJHOTO YPOBHS DHEPrHMM Ha ApYrou. Bumbl
cnekTpoB. CrieKTp YpOBHEH SHEPruu aroMa BO0po/ia
7.2.3 BonHoBele  cBoiictBa  wactuu.  Bomnel  ge  Bpoiins.
KopnyckynspHo-BoIHOBOW Ayanu3M. Judpakuus s1eKTpoOHOB Ha
KpHUCTaax
7.2.4 CHOHTaHHOE U BBIHY)KJICHHOE M3JIy4YE€HHE. YCTPOMCTBO U
NPUHIUN paboTHI Ja3epa
7.2.5 TexHnueckue YCTpOWCTBA: CIIEKTPaJIbHBIN aHaau3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMIIBIOTEP
7.2.6 [Tpaktuueckue pabotsl. Habmonenue TMHEHYaToro cnekrpa
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7.3

ATOMHOE A1PO

7.3.1

MCTOI[H Ha6J'II-OI[eHI/I5[ " pEerucTpalu 3JICMCHTAPHBIX YaCTHIL

7.3.2

OtkpbiTHe  paauoakTuBHOCTH. OmnbiTel  Pesepdopma mo
OINPEEIICHUIO COCTaBa paJMOaKTUBHOIO u3nyuyeHus. CBolcTBa
anbda-, 6era-, raMmMa-u3ydeHus. BiausHue painoakTUBHOCTH Ha
JKHBBIE OpPTraHU3MbI

7.3.3

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykiioHHass Moxenb sjapa
I'eitzenOepra - MBanenko. 3apsa sapa. MaccoBoe 4uciio siapa.
N3otormsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIM M TO3WTPOHHBIN OeTa-pacma.
['amMma-n3mydenue. 3aKoH paJoaKTHBHOTO paciaia

7.3.5

DHeprus CBsI3U HYKIIOHOB B sape. SaepHbie cuiibl. JlepexT Maccel
sanpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SEp

7.3.7

Snepusiii  peaktop. TepmosimepHbiii cunTe3. I[Ipobnembr u
MEPCIEKTUBBI SIIEPHOU IHEPTreTUKH. DKOJIOTHUYECKHE AaCIIEKTHI
AJIEPHOMN SHEPreTUKU

7.3.8

DneMeHTapHbIe YACTHULIBL. OTKphITHE MO3UTPOHA.
OyHIaMEHTaIbHBIE B3aUMOJCHCTBUS

7.3.9

TexHuyeckue yCTpOMCTBA: JO3MMETp, KaMmepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMoOa

7.3.10

[Tpaktuueckue paboTsl. MccnenoBaHue TpekoB wyacTull (IO
TOTOBBIM (oTOrpadusim)

SJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Be3nnoro neba. Co3Be3nus, sipKUe 3BE3/bI, IUIAHETHI, MX
BHIMMOE JIBIM)KEHHE

8.2

Conneynast cucrema. Ilmanersl 3emHON rpynnbl. [lmaHeTsI-
TUTaHTBl M WX CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Mainble Tena
ConHe4yHOM CUCTEMBI

8.3

Comnre, porochepa u armocdepa. CoHeyHast aKTUBHOCTh

8.4

Wctounuk sneprun CoiHIa U 3B€3]1

8.5

3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paauyc,  TeMmmeparypa, KX  B3auUMOCBs3b.  Jluarpamma
"CHeKTpadbHbId KJACC - CBETUMOCTBH'. 3BE31bl IJIaBHOU
MMOCJIEIOBATEILHOCTH. 3aBUCHUMOCThE ''Macca - CBETUMOCTB' I
3B€3]] INIABHOM MOCIEA0BATEILHOCTH

8.6

BuyTpennee crpoenue 3Be3n. COBpeMEHHBIE NPEACTABICHHS O
NPOUCXOXKICHUU | dBomoru CoiHIa M 3Be3l. DTalbl JKU3HH
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3BE3]

8.7 Muineunsiii Ilyte - nHama [Mamaktuka. CnupaiibHasi CTpyKTypa
lNanaktuku, pacnpeneneHue 3Be3, ra3a u nbeutd. [lonoxenue u
newkenne Comnma B [amaktuke. Ilnockas um cdepudeckas
MMOJICUCTEMBI | amakTuKu

8.8 Tunel raakTuk. PaguoranakTuku U KBasapsl. UepHbIe ABIPBI B
Apax TaJaKTUK

8.9 Bcenennas.  Pacmmpenune  Bceenennoil.  3akon  XaOo6ma.
Pasz0eranue ranaxtuk. Bo3pact um paauyc BceneHHoil, Teopus
Bonbiioro B3peiBa. Mogens "ropsuein Beenennoit". PenukToBoe
U3JTy4yeHue

8.10 MacmrabHass ~ cTpykrypa  Bcenmennoit.  MeraranakTuka.
Heperniennbie mpo0iieMbl aCTPOHOMUHU

J1ist mpoBeieHus eIMHOTO TOCYJapCTBEHHOTO 3K3aMeHa o (usuke (manee - EI'D no ¢pusuke)
UCTIONB3YyeTCs MepeueHb (KoAM(pUKAaTOp) MpOBEpseMBbIX TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeJIbHONH MPOrpaMMbl CpeIHEero oO0Imero ooOpa3oBaHHS U DIEMEHTOB

COACPKAHMA.

[TpoBepsiembie Ha EI'D mo ¢usuke TpeOoBaHMS K pe3yibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeabHOM NMPOrpaMMbl CPEAHEro 001ero 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MTPOTrpaMMBbI CPEIHET0 00IIero o0pa3oBaHUs

1

ChopMUpOBaHHOCT, YMEHUW  pacro3HaBaTh (DUIUUYECKHE  SIBICHUS
(mpotiecchl) U OOBSCHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

Bnanenne — ocHoBomomaralomuMu — (QU3MYECKUMH  HOHATHAMH U
BEJIMYMHAMU, XapaKTepU3YIOIMHUMH (pU3NUECKHE MPOLIECChHI

CdopmMHpoBaHHOCTh YMEHUHN PUMEHSATH 3aKOHBI KJIACCHUECKON MEXaHUKH,
MOJIEKYJIIpHOHN (PM3UKU U TEPMOIUHAMUKH, IEKTPOANHAMUKHI, KBAHTOBOU
Gu3MKK U1 aHaJIM3a U OOBSICHEHUS SBJIEHUN MUKPOMMpA, MaKpoMHpa U
Merammupa, pasziauyaTbh YCIOBHsS (IpaHHIbI, 007acTH) NPUMEHUMOCTHU
(¢u3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPaHUYEHHOCTb  MCIIOJIB30BAHUS  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3NYECKUE MTPOLIECCHI, UCIIONIb3YS] OCHOBHBIE TIOJIOXKEHMUS,
3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHHUS pa3iInyarh yCIOBUS IPUMEHUMOCTH MOJeen
¢bu3NYeCKUX TeJ U MPOLECCOB (SIBICHUM)

CdopmMHpOBaHHOCTh YMEHUS peIIaTh pacueTHBIE 33/1a41 C IBHO 33JJaHHOM U
HESIBHO 3a/IaHHOM (hU3MYEeCKOil MOZIEeIbIO: HA OCHOBAaHUM aHaJIM3a yCIOBUS
BbIOMpaTh (U3NYECKHEe MOJENH, OTBEeyarolue TpeOOBaHUAM 3a7adH,
OPUMEHSATH (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3HUECKUX
TEOpUH MpPH HUCMOIB30BAaHUM MATEMaTUYECKUX METO/AOB pelIeHUs 3ajad,

43



MPOBOJIUTH pacyeThl Ha OCHOBAHWU MMEIOIIUXCSA JAaHHBIX, aHAJIM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbI PELICHUSI C YYETOM MOJIyYEHHBIX
pe3ynbTaToB

Pemate KkauecTBeHHbIE 3a7a4yM, TpeOyroIIMEe NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3leiioB MIKOJIBHOTO Kypca (PH3UKH, a TAaK)Ke WHTETpaIliK 3HAHUI
U3 JIpyTUX [PEIMETOB €CTECTBEHHOHAyYHOIO IIMKJA: BBICTPAUBAThH
JIOTUYECKYI0 LEMOYKY paCCy X IEHUW C OIMOPOM HAa HM3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUYECKUE SBICHUS

Brnanenne 0CHOBHBIMU METO/IaMHU HAYYHOTO TIO3HAHUS, UCTIOIb3YEMbIMH B
¢usMKe: TPOBOAUTH TPSMBIE U KOCBCHHBIE H3MEPEHUS (HU3HUSCKUX
BCJIMYKMH, BBIOUpAas ONTHUMAIBHBIA CIIOCO0 HM3MEPEHUS U HCIONB3Ys
U3BECTHBIE METOJbI OIICHKU TIOTPEIIHOCTEH W3MEpEeHUH, MPOBOAUTH
UCCIICIOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYUH C HWCIOJIb30BaHHEM
OPSIMBIX M3MEPEHUH, OOBSCHATH TONYYCHHBIE PE3yAbTAThl, HUCHOIB3Ys
(du3nvecKre TEOpPHHU, 3aKOHBI M TOHSTHS, W JENIaTh BBIBOJBI;, COONIOAATH
npaBmwia 0€30MacHOTO TpyAa MPHU MPOBEICHUHM HWCCIICAOBAHUN B paMKax
y4eOHOT0 JKCIIEPUMEHTa U y4eOHO-HCCIIEI0BATEeIbCKON JCITEIBHOCTH C
UCIIOJb30BaHUEM IHU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO
00opynoBaHus

ChopMupoBaHHOCTb YMEHMH aHaJIM3MPOBATh U OLIEHUBATh IOCJIEACTBUS
OBITOBOM M IPOU3BOACTBEHHOH JEATEIbHOCTU YEJIOBEKAa, CBSI3aHHOM ¢
Gu3nUecKUMU TNPOLECCaMH, C NO3MLMN SKOJOTMYECKOM O0e30MacHOCTH;
NPEICTaBICHUH O palUMOHAJIBLHOM IPUPOJOIOJIB30BAHUU, a TaKXKe
pasyMHOM HCHOJIb30BAHUU JOCTHMIKEHUH HAyKd M TEXHOJOTWH Ul
JAJIbHEHIIero pa3sBUTHs 4e€JI0BEYECKOro o0IIecTBa

OmnazeHne pa3lIMYHBIMH ~ criocodamu  paboTtel ¢ mHpOpMaImen
¢u3uyeckoro  comepkaHus ~ C  HCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTUYECKOTO aHaIn3a
U OLIEHKH JIOCTOBEPHOCTH MOJIydaeMoi HH(pOpMaIiu

10

CdopmupoBaHHOCTH yMEHUM MPUMEHSTH OCHOBOIIOJIArafoIIHe
aCTpOHOMI/I‘IGCKI/Ie TIIOHATHA, TGOpI/II/I M1 3aKOHBI dJIs1 aHAJINn3a U O6’I7$ICHGHI/I$I
(bu3HYECKUX MPOLIECCOB, MPOUCXOSAIINX HA 3BE3/IaX, B 3BE€3/IHBIX CUCTEMAX,
B MEXTaJIaKTUUECKON cpefie; MBUKEHUS HEOECHBIX T, YBOJIIOIIUU 3BE3]l U
Bcenennoit

Ilepedens 31eMeHTOB coepkaHus, mpoBepseMbix Ha EI'D no ¢pusnke

Kon
paznena/
TEMBI

Kon
3JIEMEHTA

HpOBCp}ICMLII\/'I QJICMCHT COACPIKaHUA

MEXAHHUKA

1.1

KMHEMATHKA

Mexangnueckoe  aBmkeHne. OTHOCUTEILHOCTD

MEXAaHUYCCKOI'O
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JABHKCHUA. Cucrema orcueTa

1.1.2 MarepuaibHas TOYKA. i | Tpag
Ee pannyc-Bekrop:
F(1)=(x(2).»(1),2(1)). n AF
TpaeKTopHs, >
[epEMEIICHUE: O -
Ar:r(tz)—r(l‘l):rz—n: x
= (Ax, Ay, Az)
MyTh.
CrnoxxeHue repemMenieHui:
AV, = AR, + A
1.1.3 CKOpoCTh MaTepuagbHON TOUKH:
5= 7 (u v, )
= — =y =
t x> y2¥z
At At—0
_ Ax _ ' ' '
U, = A_ = X, , aHAJOTUYHO Uy =V, =z,
! At—0
Croxenne ckopocteii: Uy =U, T U,
Bolunicnenue mnepemeinieHuss W MYTH MaTepHalbHON TOYKU MPH
NpSIMOJIMHEWHOM ~ JBIDKEHHMHM  BAONb OCH X 1O  Tpaduky
3aBuCUMOCTH Vy (t)
1.1.4 | Yckopenue MaTepuaibHON TOYKH:
— AD ! ( )
a=— =0V =\a_,a ,a
t x>y>7z |,
At At—0
Av , ' |
_ X _ — _
a. = Al —(Ux)t,aHanoquo a, _(UY)t’ a, —(Uz)t.
At—0
1.1.5 PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKCHUE:!

x(t) = x,+0,,t

v, (1) =uv,, = const

X
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PaBHOyCKOpEHHOE MPSIMOJIMHENHOE JBUKECHUE:!

2

x(t)=x, +v,,t+ a"zt

v, (1) =0, +a,t

a, =const

UZZX _Ulzx = 2a)c (x2 _xl)

L TL,
[Ipu 1BUKEHUM B OIHOM HAIIpaBJIEHUU IIyTh S=——7-1
1.1.7 CBoOonHoe mnajeHne. YCKOpeHue CBOOOTHOTO
najaeHus. J[BuxkeHue Tena, OpOIIEHHOIO MOJ
yriom O k ropusonry:
x(1)=x,+0y,t =X, +v, cosa-t Vi 5
2 2 o
8! . t i g
y(t)=y, +uoyt+y7=y0 +0, sma-t—%
Vo &
v, () =0,, =0, cosa
v,(t)=v,, +g,t =v,sina— gt 0 x
g =0
g, =—g =const
1.1.8 KpuBonunelinoe paBuwkeHue. [[BH)KEHHME MaTepHAIbHON TOYKH T10
OKpPY>KHOCTH.
VYrnoBas ¥ nuHENHAs CKOPOCTh ToUkn: U = OR . ITpu paBHOMEpPHOM
2n
JIBUOKCHUH TOYKH MO OKpYkHOCTH (O = 7 =2nv,
2
v 2
LleHTpoCTpEMUTENBHOE  yCKOpEHHE  TOYKHM: = } =0R.
[TonHoe yckopeHue MaTepuaaibHONW TOUKU
1.19 Tsepnoe Teno. [loctynarenpsHOE U BpalaresibHOE IBHKEHUE TBEPAOTO
Tena
1.2 JMUHAMUKA
1.2.1 HNuepunaneubie  cucteMbl orcyera. IlepBbii 3akoH  Hbrorona.

[IpuHnun otHOCUTENBHOCTH ["annies
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1.2.2

Macca Tena. [InotHOCTS BemecTBa: P =

m
V

1.2.3

—

Cuna. ITpyHIMI CYNEPIIO3ULIUH CHIL: F;,aBHOHeﬁCTB =F+F+..

1.2.4

Bropoii 3akon Hertorona: mist marepuanbHoit Touku B UCO

—

F=mi; Ap=FAt npu F = const

1.2.5

Tperuit 3akoH HploTOHA U1 MaTepuaIbHbBIX __"'_._.—"'"__
by F

TOYCK: Ez = -FVZI

1.2.6

3akoH BCCMUPHOTI'O TATOTCHUS: CUJIBI IIPUTAKCHUA MCIKAY TOUCUHBIMU

mm

_ 1",

maccamu pasuet £ =G ——
R

Cuna tsixectu. LleHTp TskecTH Tena. 3aBUCUMOCTb CHIIBI TSIKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO TJIAHETHI paanycoM Ro:

mg = GMm
(R, +h)

1.2.7

Cuna ympyroctu. 3akon ['yka: Fx = -kx

1.2.8

Cuina tpenusi. Cyxoe TpeHue.

Crna Tpenns ckombkerms: Lop = MV

Cuna tpenus noxos: Lo S HNV

Koa¢ppunment tpenus

1.2.9

F

L

S

Jasnenune: P =

1.3

CTATHUKA

1.3.1

MoOMEHT CHIIbI OTHOCUTEIBHO OCH BpaliCHUsA:

|M|:F1, rme | - TIUledo  CHMJIBI F

OTHOCHUTEJIBHO OCH, IPOXOJAIIEH YePe3 TOUKY
O nepnesauKyaIsspHO PUCYHKY

F

1.3.2

entp Macc Tena. LleHTp Macc CHCTEMBI MAaT€pUAIBHBIX TOYEK:
mr, +myr, +...

M. . B OJTHOPOJTHOM moie TKECTH
Y omtm, +. AROPOL

rLl
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(g = COl’lSt) LIEHTP MAacC TeJa COBIAIAET C €10 HEHTPOM TSHKECTH

133 M +M,+..=0
VemoBus paBHoBecHs TBepaoro teina B UCO: § = =
P P E+F+..=0
1.34 3axon Ilackais
1.3.5 N . p=p. +poh
JlaBlieHue B )KUAKOCTH, nokosielics B UCO: P = Py T P&
1.3. r D
36 3akoH Apxumena: F, Apx =B e »
ecqu TeJ10 U KUIKOCTh MokosATcs B UCO, 10 Fapx = pgVasrecu
VeioBue IIaBaHUS T
1.4 3AKOHBI COXPAHEHU S B MEXAHUKE
1.4.1 Nmmynbc MaTepranbHOM TOUKU: p=mo
1.4.2 . D=D +D. +
Umnynsc cucremsl Tex: P = Pyt Py T
1.43  |3axoH W3MEHEHHUS U COXPAHEHUS UMITYJIbCA:
B CO Aﬁ = A(ﬁl + 1_52 + ) = FiBHeIHHAt + F;BHemHAt +... 5
B 1CO Ap=A(p,+ p,+...)=0,
ccin EBHemH + FYZBHeLuH +...= O
PeakTuBHOE IBHKEHHUE
1.44 |Pabota cuiibl Ha MaJIOM MEpEMELICHUN: ﬁ
A:‘F‘-|AF|-cosa=E-M i
Ar X
1.4.5 MoOIIIHOCTb CHUIIBL:
€CIIU 32 BpeMs At paboTa CHIIbI U3MEHSIETCS o
na AA4 | to momHOCTS CUIBI -
AA v
P=— =F-.v-cosa
At At—0
1.4.6 mu* p2
Kunernueckast 3HEprusi MaTepUanIbHOM TOYKU: EKHH = 7 = 2— .
m
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3aKOH U3MEHEHHS KUHETHMYECKON DHEPIMU CHUCTEMbI MaTepHabHBIX
touek: B UCO AEKHH = Al + Az +...

1.4.7 [ToreHumanbHas SHEPTHUSL:
JUTS TIOTEHIAAIILHBIX CHII A12 — Lnoreny EZ]‘[OTeHL{ = _AEHOTCHL[ .
IToTreHumanbHas dHEprus MaTepUaJIbHONW TOYKH B OJHOPOIHOM IIOJIE
TKECTH: Enoreny = mgh.
[TorennuanbHast 3HEPryst ynpyro 1e(OpMHUpPOBAHHOTIO Tea:
kx’
TIOTCHIT = 2
1.4.8  |3aKoH W3MEHEHHUS U COXPAaHEHUS] MEXaHUUECKOM dHepruu:

Emex = EKI/IH + EHOTeHu,

B I/ICO A]EMex = A

BCECX HCIIOTCHII. CHII o

B 1ICO AEMGX = O , €CJIIN Asgcex HENOTEHLl. CUIl — 0

1.5

MEXAHUWYECKUE KOJIEBAHM A 11 BOJIHBI

1.5.1

INapmonunyeckue konebaHuss MaTepruaabHON TOUKH. AMIUIUTYAA U (hasza
kosreOannii. Kuuemarmnueckoe onucanue:

x(t)=Asin(ot+¢,)

X ts

o (t)=x,

a, (t) = (U )t = —032X(f) =a, +0°x=0 , TI€ X - CMEILEHHUE U3

X

ITOJIOKCHUA paBHOBECHS.

JlnHamMuyeckoe onucaHue:

2
may = -kx, e K = m®~ . 1o 3HaunT, uto Fx = -kx.

3HepreT1/1quI<oe OIMMCaHUuEC (BaKOH COXpaHCHHUA MeXaHU4eCKOM
SHEPrum):
2
mv’ ke mol kA
+ = = = const
2 2 2 2

CBsi3p aMITUTYIBI KOJeOAaHUN CMEIICHHs] MaTepUaNIbHONH TOYKU C
aMIUTUTY/IaMH KOJI€OaHHI €€ CKOPOCTH U YCKOPEHUS:

_ 2
b ax_(DA, amax_('OA

m
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1.52

2n 1

[Tepuon u yactoTra KoaeOaHUIA: T= o v

Hepnoz[ MaJIbIX CBO6OI[HBIX KOJIe€OaHuI MaTeMaTHYeCKOro MasTHHKA:

T=2n i

[lepuon CBOOOITHBIX KoJebaHui IPY>KMHHOTO

m
MAasITHHUKA: T =27[ —

1.5.3 Brinyxnennsie konebanus. Pesonanc. Pe3onancHas kpuBas
1.5.4 |IlonepeuHsle U NpoAOIbHBIE BOIHBI. CKOPOCTh pacHpOCTpaHEHUs U
1y
JUTMHA BOJIHBI: A=uT =—
A%
HNutepdepennus u qudpakius BOJIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVIJISAPHAA ®U3UKA. TEPMOIAMHAMUKA
2.1 MOJIEKVYJIAPHASA ®U3UKA
2.1.1 Mopnenu CTpoeHuss Ta30B, KHUAKOCTE W TBepablx Teil. Ilycth
TepMOJIMHAMUYECKasi cucTeMa (Telno) COCTOMT M3 N OIMHAKOBBIX
N m
Morekyn. Torna KommuecTBo BemecTsa ¥ — N -,
A H
e Na - 9iciio ABOrapo, m - Macca cucteMs! (Tena), M - momspras
Macca BellecTBa
2.1.2 TeroBoe IBUKEHHUE ATOMOB U MOJIEKYJT BEIIECTBA
2.13 B3aumoneiicTBue yacTuil BelecTna
2.1.4 | duddy3usa. bpoyHoBckoe 1BUKEHHE
2.1.5 Monens naeanbHoro raza B MKT
2.1.6 CBsi3p MEXIy [aBICHHMEM U CpeAHEH KHHETUYECKOW DHEprueu

MOCTYTNATEIFHOTO TEIIOBOTO JIBIDKCHUSI MOJICKYJI HMICalbHOIO rasa
(ocHoBHOe ypaBHeHne MKT):

2
I — 2 ([mp 2
. = N-&, ,Tae mo - Macca OHON

2 3

MoJIeKyIbl, 11 = - KOHIIEHTPALHS MOJIEKYJ

N
v
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2.1.7

AbcomotHas Temrieparypa: T=1t°+ 273 K

2.1.8

CBs3p TemImepaTypbl rasa €O CpEIHEH KHUHETHUYECKON SHeprueu
IIOCTYNATEIbHOTO TEIIOBOTO JIBUXKEHUS €70 MOJIEKYJ:

- 2
gHOCT = mOU = E kT
2 2

2.1.9

VYpaBuenue p = nkT

2.1.10

MOI[CJ'IB HACAJILHOI'O Ira3a B TCPMOANMHAMUKE:

YpaBuenue MeHnieneesa — Kianevipona
BeIpaxxenue 111 BHyTpEHHEN SHEPTUU

VYpaBuenne MengeneeBa - Kianeiipona (mpumeHumbie (HOpMBI
3aIKCH):

pV:ﬂRT:vRT:NkT,p:ﬂ

u u

Belpaxkenue miisg BHYTPEHHEHW JHEPIMM OJHOATOMHOIO HJEaJIbHOIO
rasa (mpuMeHUMbIe (POPMBI 3aITUCH):

U:%VRngNkTZEﬂRTzchngpV

2p

2.1.11

3akoH IlaJ'II)TOHa AJI JaBJICHUA CMECH PAa3PCIKCHHBIX I'a30B:
p=pitp2t..

2.1.12

I/I30Hp0HeCCH B PA3PCKECHHOM ra3e C IMOCTOAHHBIM YUCIIOM MOJICKYJI
N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA v )I

n3zotepma (T = const): pV = const,

P _
nzoxopa (V = const): ? = const |

n3o0apa (p = const): ? = const
I'padmueckoe mpencraBieHue wu3omporeccoB Ha pV-, pT- u VT-
Iuarpammax.

OO0beIMHEHHBIN Ta30BbIA 3aKOH:

ﬂ = const
T
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JJIs1 TIOCTOAHHOT'O KOJTMYCCTBA BEIICCTBA v

2.1.13 |HaceblieHHble ¥ HEHACBIIIEHHbIE Napbl. KadyecTBeHHas 3aBUCHUMOCTh
IUIOTHOCTH M JIaBJICHMsI HACBHIIIEHHOTO Mapa OT TEMIepaTyphl, UX
HE3aBUCUMOCTh OT 00beMa HACHIIIEHHOTO Mapa

2.1.14 |BnaxHocTb BO31yXa.

OtHocuTeNbHAS
__Pu(T) _ Pun(T)
BnaxHocTs: ¢ = .~ T
p HACBIIL. T1apa ( ) p HACBIIL. TIapa ( )

2.1.15 |W3meHeHue arperaTHbIX COCTOSHMH BELIECTBA: HCIAPEHUE U
KOHJICHCAIUsl, KUTIEHUE KUJKOCTH

2.1.16 |M3meHeHue arperaTHbIX COCTOSHMW BEIIECTBA: IUIABJICHUE U
KpHUCTaTN3alUs

2.1.17 |IIpeobpazoBanue sHEpruu B (a30BhIX MEPEXoaax

2.2 TEPMOAMHAMUKA

2.2.1 TerioBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 BuyTpenHsis sHeprus

223 Termonepenaya kak crnocod M3MEHEHUs] BHYTPEHHEH JHepruu 0e3
coBepieHust paboTsl. KoHBEKIMsI, TEIIONPOBOIHOCTD, U3TyUEHUE

224 KonnuecTBo TemaoTsl.

VienbHas TemnoemkocTs emecta ¢; & = CMAT

2.2.5 VnenvHas Terora mapooOpazoBanus L: Q = Lm.
ViienbHas TEMmIoTa IIaBIeHus A : Q=km
VYnenbHas Tenaora cropaHus Toruea q: Q =qm

2.2.6 DnemeHTapHas paboTa B TEpMOJUHAMHUKE: A= pAV  Bymucnenne
paboThl Mo rpaduKy mpoliecca Ha p V-auarpaMme

2.2.7  |llepBblil 3aKOH TEPMOJIUHAMUKH:

Q12 = AU12 + A12 = (Uz _Ul)+ A12 .
Annabara:
0,=0=4,=U,-U,=-AU,
2.2.8  |Bropoii 3akoH TepmoarHaMuku. HeobpaTrmblie mporiecchl
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229

[Tpuniune! gerictBus TemaoBbix MamuH. KIT/:

_ A3a UMK QHarp _|onn _ |onn

QHarp QHarp QHarp

2.2.10

Maxkcumanbnoe 3nadenue KIIJI. Hukn Kapuo:

];arp _T;(on :1_ T

XO0JI

T T

Harp Harp

max n = nKapﬂo =

2.2.11

VYpaBHeHue terioBoro 6ananca: Q1+ Q2+ Qz+...=0

SJIEKTPOAMHAMMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

DNeKTpU3aIys TEJ U €€ MPOSIBICHUS. DIEeKTpUIeCcKuii 3apsi. JIBa Buia
3apsia. DJIEMEHTapHBIM 3JEKTPUUYECKUI 3apsii. 3aKOH COXpPaHEHUs
WIEKTPUUECKOIO 3apsa

B3aumopneiictBue 3apsnoB. Toueunsie 3apsiasl. 3akon Kynona:
B OJJHOPOIHOM BEIIECTBE C AUIIEKTPUUYECKOH TIPOHUIIAEMOCTHIO ©

popallal_ 1 lalle|

e’ dmeg, 1’

SHCKTpI/I‘leCKOG none. Ero HeﬁCTBHG Ha SJICKTPUYICCKUC 3apsabl

3.1.4

—

F

HaHpH)KeHHOCTB AJICKTPUYCCKOIO ITOJIA: E= .
qnpo6m,1ﬁ

q
[Tosre TouewHOTO 3apsia: Er =k—= 5
r

—

onHOpoxHoe none: £ = const .

KapTuHb! 1TMHMN HAIPSYKEHHOCTH 3TUX ITOJIEH

IloTeHIIMATLHOCTH QJICKTPOCTATHYCCKOT'O ITOJIA.

PasznocTh IMOTCHIMAIOB U HAITPSXKCHUE!

4, = Q((Pl _(Pz) =—qAp=qU
TToTeHIMAaTbHAS SHEPTHS 3apsA/a B ANEKTPOCTATHIECKOM TOJIe:

W=q0.
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A=-AW
w

HOTGHHI/IEL]'I OJICKTPOCTATUYCCKOI'O ITOJIA: (P =

CBsi3p HaNpsHKEHHOCTU TMOJSI U PAa3HOCTH MOTEHUHUAJOB Ui
OJTHOPOJHOTO AMeKkTpoctatudeckoro momst: U = Ed

[IpuHUMI Cynepno3ULMK ANEKTPUIECKUX MTOJIEH:

E=E+E +.. 0=0,+0,+..

IIpoBOOHMKM B DIEKTPOCTATUYECKOM IIOJE. YCIOBHE PaBHOBECHUs

T
3apsI0B. BHYTPHM INPOBOAHUKA [ — (), BHYTPU U Ha MOBEPXHOCTH

nposoauuka ¢ = const

JudneKTpuku B JIEKTPOCTAaTHYECKOM moje. Judnexkrpudeckas
IIPOHHUIIAEMOCTD BEIIECTBA ©

q

Konpgencarop. DiekTpoeMKOCTh KOHACH CATOpa: C= E .
HINY
SHGKTPOGMKOCTB IUIOCKOT'O KOHACHCATOPA: C - - SCO

d

3.1.10

Hapanneanoe COCAMHCHUC KOHJACHCATOPOB:
g=q+tq+...,.Ui=U=.., Chapan =C1 + C2 + ...
HOCJ‘IeI[OBaTeJ'ILHOG COCAUHCHNEC KOHACHCATOPOB:

111

U=U+U+.,qu=q=.., __+F+"‘

ocy 1 2

3.1.11

qU cu® ¢
2 2 2C

3HeprI/I${ 3apsAKCHHOTO KOHACHCATOPA: WC =

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Agq
Cua Toka: I= . IMocroguuwiit Tok: | = const
At At—0

Jlnst mocrostHHOTO TOKA = It

322

VYcnoBus CyIeCTBOBaHHS ANIEKTPUYECKOTO TOKA.
Hanpsoxenue U u OJIC E
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3.23

U

3axoH OMa JiJ1s1 y4acTKa Lenu: [=—

324

BHCKTpI/I‘ICCKoe COIIPOTHUBJICHUC. 3aBHCUMOCTH COIIPOTHUBJICHUA
OJHOPOAHOI0 MNPOBOAHMKA OT C€ro MJJIWHBI W CCUCHUA. VYinenbHOE

[

S

COIIPOTHBIICHHUE BEIIECTBA. R=p

325

CTOPOHHHUX CHUJT

q

Ucrounuku Toka. IJIC uctoununka Toka: E=

BHyTpeHHee conpoTUBIIEHNE HCTOYHUKA TOKA

3.2.6

3akoH OMa Juid MOJHOM (3aMKHYTOM) 3JIEKTpUYECKON E_r
E !
R+r

uenu: E = IR + Ir, orkyna I =

3.2.7

Hapanneanoe COCAUMHCHUC ITPOBOAHHUKOB!

1 1 1

I=h+L+.,U=U=., R—:E+RT+”"

Tiapaut 1 2
HOCJ’I@I{OB&TGJ’ILHOG COCAMHCHUC ITPOBOAHHUKOB!

U=U+U+..,i=h=.., Ruocn=Ri + Ry + ...

3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I°Rt.

UZ
Ha pesuctope R: O = 4 =I’Rt=1Ut= ?t

3.29

A4

At At—0

=IU

MouiHoCTh QJICKTPUYICCKOI'O TOKA: P

TemoBas MOIIIHOCTb, Bbl/IETIsIEMast Ha pesucrope:

2
P=]2R:U—=IU,
R

J— CT. CHJI I
MOIJ.[HOCTB HNCTOYHHKA TOKA: PE - E[
At—0

3.2.10

CBoOOZHBIE HOCHUTENU HIEKTPUUYECKUX 3apsJ0oB B IPOBOIHUKAX.
MexaHu3Mbl NPOBOJUMOCTH TBEPIABIX METAIOB, PAacTBOPOB U
pacIiaBoB IIEKTPOJIUTOB, ra3os. [TomynpoBOIHUKHY.
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[TomynpoBOTHUKOBBIN THOL

33 MATHUTHOE I1OJIE

3.3.1 MexaHuueckoe B3auMOJeHCTBUE MarHUTOB. MarHuTHoe 1ose. Bekrop
MarHuTHOM MHAYKUMH. [IpuHOMI — CyNeprno3uIMK  MarHUTHBIX
noneii: B = B1 +B2 +...
JIuHUM WHAYKIMM MarHuTHoro mnoissd. KapTuHa JWUHUN HHIYyKIUU
MarHUTHOTO TMOJIsi TOJOCOBOTO U MOJKOBOOOPA3HOIO MOCTOSIHHBIX
MarHuToB

332 OnbiT OpcTena. MarHuTHoe Moje MPOBOAHHMKA ¢ TOKOM. KapTuHa
JUHUN UHAYKIIMA MAarHATHOTO MOJS JUTMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOTO KOJIbI[€BOTO ITPOBOJIHUKA, KATYIIIKH C TOKOM

333 Cuiia AMriepa, ee HalpaBJIEHUE U BEJIMYMHA!
F, = IBl sino e 0 . YTOJI MEK/Iy HalpaBlICHUEM ITPOBOIHUKA
u Bektopom B

3.34 — :
Cuna Jlopenua, ee Hanpasierne u penmunna; 1) Mop — |q |UB sSma,
rie & - yron mexmy BekTOpamm U u B. JlBuxenne 3apsKEHHON
YaCTHUIbI B OAHOPOIHOM MarHUTHOM I10JIE

34 DJIEKTPOMATHUTHAA MHAYKIUA

34.1 [ToTrok BekTOpa MarHUTHOM UHIYKIUU:
®=BS=BScosa

3.4.2  |SBnenue anekrpoMarHuTHON MHAYKIUU. DC nHAyKINN

343 3aKOH 2JIEKTPOMAarHuTHOW nHAyKImMu Papanes:

AD .
E,=—"—f =-0
At At—0

344 OJ1C MHAYKIIMY B IPSIMOM IPOBOJIHUKE \H 1 ”
JUTUHOM 1, TBUXKYIIIEMCS CO CKOPOCTHIO Y / \%
(0L7) / ;

B OIHOPOJHOM MAarHUTHOM moJje B: /

E,

= Blvcosa ,tae & - yron Mesxmy Bexropom B 1 HOpMasio i

K IJIOCKOCTH, B KoTopoii nesxkar Bektopsl [ u U ;ecniu [ L B n
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DJ_E,TO |Ei|:BlU

345

[IpaBuio Jlenna

3.4.6

NHAYKTUBHOCTB: L=— , i @ =1L1.

o
1

Al
At

Camounnykuus. JIC caMOMHIAYKIUU: Esi =-L —LI

At—0

3.4.7

L

DHeprus MArHATHOTO MOJS KaTYIIKK ¢ TokoM: W, =

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHNM A U BOJIHBI

3.5.1

KomnebarenpHblit KOHTYp. CBOOOIHBIE IEKTPOMATHUTHBIC
KoJIeOaHMs B UCATLHOM KOJICOATEIbHOM KOHTYPE:

p—

(1) = Gy sin (07 + ;)
1(t)=¢, = 0q,,, cos(ot+¢,) =1, cos(wr+¢,)

T =2nJLC ®= m_ 1
®opmyna Tomcona: 1 = 2T , OTKyZa T \/R .

CBs3b AMIUIMTYABI 3apsa/a KOHJACHCATopa C aMHJII/ITy,[[Oﬁ CHUJIBI TOKa
npu CBO60)IHBIX SJICKTPOMArHUTHBIX KOJIcOaHUsAX B nacaJibHOM

max

KOJ1€0aTeIbHOM KOHTYPE: max =

3.5.2

3aKkoH COXpaHCHUA SHEPIUHU B UACATIbBHOM KOJIeOaTeIIbHOM KOHTYpE:

cu® LI’ CU’_ . LI°
+ = = =const .
2 2 2 2

3.53

BBIHY)KILCHHBIG OJICKTPOMArHUTHBIC koyieOanus. Pe3onanc

3.54

Ilepemennsiit  Tok. Ilpom3BoacTBo, mepenaya U MOTpebiIeHHE
EKTPUYECKON SHEPTUH

3.5.5

CBolicTBa AIEKTPOMArHUTHHIX BOJIH. B3auMHasi opueHTalus BEKTOpOB

B DIIEKTPOMArHUTHOM BonHe B Bakyyme: F | B 1 ¢

3.5.6

IlTkana QJICKTPOMAIrHUTHBIX BOJIH. HpI/IMCHCHI/IC SJICKTPOMArHUTHBIX
BOJIH B TCXHUKC U 6BITy
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3.6

OIITUKA

3.6.1

[IpssMonuHEtHOE paclpOCTpaHEHUE CBETa B OJHOPOAHOW Cpene.
ToueuHblii ©cTOUHMK. JIyd cBeTa

3.6.2

3akoHbI OTpakeHus ceera. O = p
ol B

S

3.6.3

[TocTpoenne n300pakeHUH B IIIIOCKOM 3epKaje

3.6.4

3aKOHBI IIPEJIOMJICHUS CBETA.

I[Ipenomienue ceera: 7SI O =1, sinf3
AGCONIOTHBII TT0Ka3aTeNb NPEIOMIICHHS:

OTHOCHTENBHBI TTOKA3aTeNb mpenoMaenus: tom — =

Xox J1ydel B IpU3Me.

CooTHoLIEHNE YacTOT M COOTHOILICHHWE [UIMH BOJH IIPU IEPEXONe
MOHOXPOMATHYECKOIO  CBE€Ta 4Yepe3 TIPaHHILly pasgena  IByX
ONTUYECKUX CPEX;

Vi =V,, mh, =n,A,

3.6.5

[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIi  yronm MOJHOTO BHYTPEHHETO My <1

OTPAKECHUS:

. 1 n
sinq, =——=—=
n n,

OTH

3.6.6

Coluparoniue u pacceuBaromue JUH3bI. ToHKas jauH3a. DOKyCcHOE

1

F

PACCTOAHUC U ONITUYCCKAs CUJIa TOHKOM JIMH3HL; D =

3.6.7

. ~
®opmyIia TOHKOM JTUH3BI: d

1,1 1 H

A

VBenuueHue, JaBaeMoe JIMH30M:
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:ﬁzm_ D<0:>F=i<(
H d D

B cnyuae paccenBaronieit JMH3bI:

i _|/]

=—="—x<]
H d

3.6.8

Xon ny4a, HNpOLIEAIIETO JIMH3Y IO IPOU3BOJIBHBIM YITIOM K €€
1aBHOM onThueckod ocu. Iloctpoenue H300paKeHUH TOUKH U
OTpe3Ka NpsAMOM B COOMpAlOIMX M PACCEMBAIOIIMX JIMH3aX U HX
cucreMax

3.6.9

doToanmapar Kak onTHIeCKui mpudop. [1a3 kak onTruyeckas cucreMa

3.6.10

Wntepdepentuss  cBera. KorepeHTHBIE  MCTOYHHMKH.  YCIIOBHUSA
HaOMIOZIEHUsT MAaKCUMyMOB M MHHMMYMOB B HHTep(hEepeHIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB!

MaKCHUMYMBEI - A= sz ,m=0,+/-1,+/-2,+/-3, ...,

A
MUHUMYMBI - A= (2m + 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakius ceera. [udpakimonHas pemnierka. YCioBue HaOIIOICHH
TJIaBHBIX MaKCUMYMOB npu HOPMAaJIbHOM NajeHuun

MOHOXPOMATHYECKOIO CBETa C JUIMHON BOJIHBI A Ha PEILIETKY C
niepuosiom d:

dsinQ, =mh m=0,+/-1,+-2,+-3, ..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®13UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOM IYAJIN3M

4.1.1

I'unore3a M. Ilinanka o kBanTax. @opmyia [lnanka: E=hv

he

@otousL. Dueprus dorona: £ = hv =

Nmnynbec porona: P =—=

c ¢ M\

®dororddext. Onbitel A.I. CroneroBa. 3akoHbl hoTodPderra

VYpasHenue DifHiTeitHa 1151 poToaddexra:
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Ecbomﬂa = ABLIXOZ[a + EKHI—[ maxs

he he
rac E borona hv = 7 , ABLIXOI[a - thp - N
Kp
2
mo.
_ max __
> “kuamax 2 - eU3an

JlaBnenune cBera. [laBieHHE CBeTa Ha MOJHOCTBIO OTPAXKAIOLIYIO
MMOBEPXHOCTh U HA MOJIHOCTHIO MOMIOMIAIOILYI0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnas monenb aroma

422

[octynarer bopa. Uznyyenne u nornomenne (GoTOHOB MpH Iepexoe
aToMa C OJTHOTO YPOBHS SHEPIUU Ha APYTO:

_he
mn }\‘

mn

hv =|E, - E,|

423

JIunenyarsle CIIEKTPHI.

CriexTp ypOBHEl 3HEPIrUyU aToMa BOIOPOJA:

—-13,6 5B
E, :T,n=1,2,3,

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxionnas monens siipa leiizenbepra - VBanenko. 3apsn sjpa.
Maccosoe uncio sapa. M3oronst

43.2

PanyoakTHBHOCTS.

Anbda-pacma; QX —>Qj Y + 3He.

bera-pacnan.

DIEeKTPOHHBIN B-pacman . ?X —>§+1 Y + gle +Vv,.
[To3uTPOHHBIIH B-pacman . QX —>§_1 Y + glé +V,.

I'amma-n3nyuenue

433

t
3aKoH pajMOaKTHBHOTO pacrana: N ( t) =N,-27T.

HyCTB m - Macca pPaarnOaKTUBHOI'O BE€IICCTBA.
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t
Torna m(t) =m, QT

434 S nepuble peakiuu. JleneHue u CUHTES sIep

4. OBBEM YYEBHOI'O IIPEJIMETA Y BUJIbl YYEBHOM PABOTHI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem yueOHOTO npeamera 68
B TOM YHCIIE:
OCHOBHOE COJIep>KaHUE: 62
- VYpok 50
— JlabopatopHble 3aHATUSA 6
— IlpakTnueckue 3aHATHA 6
[IpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COJIEpKaHUE (COAEpKaHNE 6
MPUKJIAIHBIX MOJTyJIEH):
— VYpok 2
— JlabGopaTopHble 3aHATHS 2
— IlpakTnueckue 3aHATHA 2
CamocrositensHas pabora (Bcero) 0
IIpomesxkyTounas arrectauus B ¢popme 1udpepeHunaIbHOrO 0

3a4yeTa
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O ITIPEIMETA ®U3HUKA (FA30BbII YPOBEHbD)

n/n

HaumenoBanmue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u q)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOIINXCS

Paznen 1. Hayunblii MeTO O3HAHUS NPUPOIBI

1.1 | ®usuka U METOIBI 2 Ypoxk
Hay4qHOTO ITO3HaHHA 1. | ®usuka - HayKa o mpupoje. HayuHbie METOIBI MO3HAHUS OKPYKAIOIETO | M3yueHne HaydHBIX (IMIUPUUECKHX M TEOPETHUECKHX) METOIOB

mupa. Ponb 3KcrepUMEHTa W TEOPUM B TPOILIECCE TO3HAHMS TPUPOABL. | TO3HAHUA OKPYXKAIOUIETO MUPA.
DKCNIEPUMEHT B (PU3HKE. OOGCyXleHHe TpaHul] TPUMEHMMOCTH (DU3MYECKMX 3aKOHOB M
MonemmpoBanve  (U3MYECKMX SBIEHWH W mporeccoB. Hayumble | Teopuil. PaboTa B rpyrIe 10 MOATOTOBKE KOPOTKUX COOOIIEHHI O
runotes3sl. OU3MYECKUE 3aKOHBI M TEOPUH. [ 'PaHHUIBI NPUMEHHMOCTH | POJM M MecTe (DM3MKM B HayKe M B MPAKTHYECKOH NEATETHHOCTH
(u3rueckux 3akOHOB. [IPHHIMIT COOTBETCTBHS. moze. JIeMOHCTpAIUs aHATIOTOBBIX M IM(POBBIX M3MEPHTETBHBIX
Poutb 1 MecTo Gpu3HKK B JOPMUPOBAHHH COBPEMEHHOM HAYYHON KapTHHBI | MPUOGOPOB, KOMIBIOTEPHBIX TaTYHKOB.
MHpa, B IPAaKTUIECKOM JIEATENEHOCTH JIFOIEH. OcBo€eHHE OCHOBHBIX MIPHEMOB paboTHI ¢ U(POBOIi TabopaTopueii
JleMoHCTpanuu. 1o ¢u3ukKe
Amnanorosele ¥ HU(POBbIE H3MEPUTENBLHBIE PUOOPHI, KOMIBIOTEPHBIE
JaTYHKH.

Pa3zgen 2. Mexanuka

2.1 | Kunemaruka 2 Ypok

2. | Mexanuueckoe  aBWkeHHe.  OTHOCHTENBHOCTH  MEXaHHWYeCKoro | IIpoBesieHHe SKCIEpUMEHTA: 3ydEHHE HEPABHOMEPHOTO

nBrxeHust. CucreMa orcyeTa. TpaeKTopusl.

[epememienue, ckopocTb (CPEeOHAS CKOPOCTh, MTHOBEHHAST CKOPOCTH) U
YCKOpPEHHE MaTepHallbHOM TOUYKM, MX TMPOEKLIHMH Ha OCH CHUCTEMBbI
koopauHat. Cio)xeHue nepeMelIeHU U CI0KEeHHE CKOPOCTEH.
PaBHOMEpHOE 1 PABHOYCKOPEHHOE MPSIMOJIMHEITHOE MBHKeHUE. [ paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI, TIyTH W TEpEeMEUIeHHs
MaTepHaIbHOW TOUYKH OT BpEMEHHU.

CBoOonHOE masieHue. Y CKOPEHHE CBOOOIHOTO MaJCHUS.

KpuBonunelinoe paBrkeHue. JIBWKeHHE MaTepHalbHON TOYKUA 1O
OKPY’KHOCTHU C IIOCTOSIHHOM 110 MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTD,
JIMHEeHHas CKOPOCTb. Ilepuon u 4acToTa oOpameHusI.
LeHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckue ycCTpoilcTBa M MPAKTHUECKOE MPUMEHEHUE: CIHIOMETD,
JIBUKEHHE CHAPSIIOB, LIETIHbIE U PEMEHHBIE Mepeaayu.

JeMmoHcTpanuu.

Mogenb CHCTEMBI 0TCYECTA,
XapaKTEPUCTHUK JBIKECHUSI.
[IpeoOpa3oBanme IBMKEHHIA C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

WILTIOCTpaIus KHHCMAaTHYCCKUX

JIBU>KEHUS C LEIBIO ONIPEENICHHS] MTHOBEHHOM CKOPOCTH;
HCCIIE0BAaHUE COOTHOLIEHHS MEXY MyTSAMH, IPOIIEHHBIMHI
TEJIOM 3a IOCIIE0BATENbHbIE PABHBIE IPOMEKYTKH BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBHXKEHHHU C HAYaJIbHON CKOPOCTBIO, PABHOM
HYJIIO; M3YYEeHUE IBIKCHUS IIapHUKa B BI3KOM KUAKOCTH;
N3y4YeHHE JIBIDKCHHS Tella, OpPOIIEHHOT0 TOPU30OHTAIBHO.
OO0BsACHEHNE OCHOBHBIX IPUHIIUIIOB JCHCTBUS TEXHUIECKUX
YCTPOWCTB, TAKUX KaK: CIIHIOMETD, IITTHBIE U peMEHHBIE TIepeaun
JIBIDKEHUS; M yCIOBUI MX 0€30IacCHOTO UCTIONb30BaHU B
[IOBCEIHEBHOU JKU3HU.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 3aJaHHON (QU3NYeCKON
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX (POPMYJI KHHEMATHKH.
[TocTpoenue u aHanu3 rpaduKOB 3aBUCUMOCTEH KHHEMATHYECKUX
BEJIMYHMH OT BPEMEHHU ISl PABHOMEPHOI'O ¥ PaBHOYCKOPEHHOIO
HOPSMOJIMHEWHOTO JBIKEHHUS.

PacrnioznaBanme Gpm3N4ECKUX SBICHUN B y4eOHBIX OMBITAX U
OKpY’KaloIIel )KN3HN: paBHOMEPHOE W PaBHOYCKOPEHHOE
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[Tagenue Tea B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

HabnroneHue JBMKEHUS Tella, OPOIICHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

W3mMepeHne yckopeHus CBOOOTHOTO MaICHHUS.

HampasneHue ckopoCcTH MU IBMXKEHUU 110 OKPYKHOCTH.

NPSIMOJIMHEWHOE JIBI)KEHHE, CBOOOIHOE TafieHUe TeJl, ABHKEHHE
IO OKPY>KHOCTH.

OnucaHue MEXaHNYECKOTO JBM)KEHUS C UCIOIb30BaHUEM
(r3UYecKNX BEIIMUUH: KOOPJMHATA, ITyTh, IEPEMEIICHHE,
CKOPOCTb, ycKOpeHHe. PaboTa B rpynmax npu miaHupOBaHUH,
MPOBEICHUH U HHTEPIIPETALNH PE3YJILTATOB ONBITOB M aHAIN3E
JIOTIOTHUTENBHBIX HCTOYHUKOB HH(pOpMANH 1o TeMe

2.2

JlmHaMuKa.

Ypoxk

3.

ITpunuyn otHocurensHocTy I'anunes. Ilepselil 3akon HeroToHA.
WHepruanbHbIe CUCTEMBI OTCUETA.

Macca Tena. Cwa. [IpuHimn cynepro3unuu cuil. Bropoii 3akoH
Herotona nns marepuansHoit Touku. Tpetuit 3akoH HeroToHa asist
MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tsxkectu. [lepBas kocMuueckas
CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buas! Tperus (okost, CKOIkKEHUs, kaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuiia TpeHHUSs CKOJIBKEHUS U CHJIa TPEHUS TIOKOS.
Koadpunuent tpenust. Cuiia COnpoTHBICHUS NIPU JIBHXKSHUH Tella B
KHJIKOCTH HJIH Trase.

[MocTynarensHoe 1 BpamaTelbHOE IBIKEHNE a0COIIOTHO TBEPAOTO TeJa.
MoMEHT cuibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuisl. YcinoBus
paBHOBECHS TBEPJOTO TeNA.

TexHUYecKkue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHNE: TTOAIIUITHUAKH,
JBI)KEHHE HCKYCCTBEHHBIX CITyTHHKOB.

JemoHcTpauuy.

3aBUCHMOCTbH CHJIBI YIPYTOCTH OT Je(hOpMAaLIH.

M3mepenue cui.

CroxeHue cul.

Hesecomocts. Bec Tena npu yCKOpeHHOM MObeME U NaJCHUU.
CpaBHEHHE CHIJI TPEHUS MOKOS, KAUEHHUS U CKOJIBKESHUSI.

YcoBus paBHOBECHSI TBEPAOTO Tenla. Busl paBHOBECHS.

3akoH BceMupHOTO TsaroTeHus. Cuna Tsokectd. [lepBast KocMmdeckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buapl TpeHns (IIOKOsI, CKOBKEHUs, KaueHwus1). Cria TpeHusl.
Cyxoe Tpenue. Cuiia TpeHHUS CKOJIBKEHUS U CHJIa TPEHUS TIOKOS.
Koaddunment tpenus. Cuna conpoTUBIICHUS TIPH JBUKCHUH TENA B
KHJIKOCTH HJTH Tas3e.

[ToctymaTtensHOE M BpamaTeIbHOE IBHKEHNE a0COIIOTHO TBEPIOTO Tela.
MoMeHT cuibl OTHOCUTENIBHO OCH BpauieHusl. Ilneuo cunsl. YcinoBus

CpaBHEHHUE MacC B3aUMOAECHCTBYIOUIUX Te.

N3y4yenne 3aBUCHMOCTH CHIIBI YIPYTOCTH OT Ae(hOpMaIiH;
CpaBHEHHUE CHJI TPEHUS MOKOSI, KAUEHHUS 1 CKOIbKCHUSI.
OO06bsicHeHne HeBecOMOCTH. [IpoBeieHne IKCTIEpUMEeHTa!
HCCIIeIOBaHUE 3aBUCHUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIHX B
IpY>KHHE W PE3NHOBOM 00pasle, OT UX AehopMalun; H3ydeHHEe
JIBIDKEHUS OpyCKa 110 HAaKIIOHHOM MJIOCKOCTH; HCCIIEI0BaHUE
YCIIOBHI paBHOBECHS TBEPAOIO Tela, HMEIOIIETO OCh BPAILICHHUS.
OOBsicHeHHE 0COOEHHOCTEH PAaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBIKEHNUS, CBOOOAHOTO MAACHUS TEI, ABHKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO
TATOTCHUS.

OOBsicHEHNE OCHOBHBIX NPHUHIUIIOB IEHCTBUS MOAIINITHIKOB M UX
MIPAKTUYECKOTO MPUMEHEHHS.

OO0BsACHEHNE IBUKEHUS UCKYCCTBEHHBIX CITyTHUKOB.

Pemenne pacu€THbIX 3a/1a4 C SBHO 3aJaHHON (QU3NIecKOn
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpPMYIT
JIMHAMHKH.

Pacrio3HaBanue GpU3NYECKHUX SIBJICHUI B y4EOHBIX ONBITAX U
OKpY>KaIOIIeH JKU3HN: HHEPIHS, B3aUMOJICHCTBHE TeJI. AHAIN3
(M3UYECKNX TPOLIECCOB U SIBJICHUH C HCIOIB30BAaHUEM 3aKOHOB U
MIPUHLIMIIOB: 3aKOH BceMupHoro tsarorenus, I, 11 u 11l 3akonst
HbroToHa, MpUHINT CYNIEPIO3HITNN CHII, TIPHHIIUIT
PaBHOIPABHOCTH MHEPLIHANBHBIX CUCTEM OTCUETa
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paBHOBECHS TBEPJOTO Tea.
TexHuueckue yCTpoHcTBa U MPAaKTUUECKOE MPUMEHEHHE: TTOAILIUITHUKH,
JIBIDKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JemMoHcTpamuu.

3aBUCHMOCTbH CHJIBI YIPYTOCTHU OT JiehOpMaLiH.

M3mepenue cui.

CrnoxeHne cui.

Hesecomocts. Bec Tena npu yCKOpEHHOM MTOABEME U TaJCHUH.
CpaBHEHHE CHIJI TPEHUS TTOKOS, KAUCHUS U CKOJIBKCHUSI.

YcnoBus paBHOBecHs TBEPAOTro Tena. Buibl paBHOBECHSI.

2.3

3aKOHBI COXpaHCHUA
B MCXaHHUKC.

2/2/2

Ypok

5.

Hmnynpe MaTepualsHOW TOYKH (Tena), CHCTEMBl MaTepHaJIbHBIX TOYCK.
UMnynbe cuiabl M WM3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXpPaHEHHS
HMMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIITHOCTE CHIIBL.

Kunermueckas »Heprus MaTepualbHOW TOYKH. Teopema 00 M3MEHEHUH
KUHETHYECKOH IHEPTUU.

[lotennmanpHast  dHeprusi.  [loTeHunuanpHasT  DHEPrUs  yHOpPYyro
neGopMHUPOBaHHON MpYXUHBL [lOTEHIMAIbHAS SHEPrHs Teida BOJU3U
MTOBEPXHOCTH 3eMIIN.

[MoTeHruanbHple ¥ HEMOTCHIMANbHBbIC cuibl. CBs3b  pabOTHI
HEMOTEHIUAJIbHBIX CHJI C U3MEHEHHEM MEXaHUYE€CKOW DHEPTUU CHCTEMBI
TeJ. 3aKOH COXPaHEHUs] MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHuuyeckue ycTpoicTBa U NpakTHIECKOE IPUMEHEHHE: BOJIOMET, KOIIED,
NPY>KUHHBIA TUCTOJIET, ABUKCHHUE PAKET.

JemoHcTpauuy.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

Ilepexos MOTEHIAIBHOM SHEPTHH B KHHETUIECKYIO 1 0OpaTHO.

[TpoBenenue >KCrepUMEHTa: U3ydeHHE aOCOIIOTHO HEYIIPYTOTO
yZAapa ¢ IOMOILIBIO IByX OJUHAKOBBIX HUTSHBIX MasTHUKOB;
HCCIIeIOBaHKE CBSI3U pabOTHI CUIIBI C H3MEHECHHEM MeXaHUYEeCKOH
SHEpIUu Teja Ha MPUMEepe PacTSKEHUS Pe3NHOBOTO KIyTa.
OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX MTOTPEITHOCTEH
n3MepeHni (PU3NUCCKUX BEINYHH.

Pemenne pacyéTHbIX 3a/1a4 C SIBHO 3aJJaHHON (PH3HYECKOM
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpPMYIT
JUHAMUKH U 3aKOHOB COXPAHEHHS.

Pemenne kauecTBEHHBIX 3a7a4 ¢ OIOPOI HA U3YUYCHHBIE B pa3/ieie
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKHe SBICHHUS.
OnucaHne MEXaHNYECKOTO IBMXKEHUS C UCTIONb30BaHUEM
(bu3MUecKnX BEIMYHH: UMITYJIbC Tela, KHHETHYeCcKast SHepIus,
MOTEHIMAaIbHAs YHEPT U, MEXaHN4ecKas paboTa, MeXaHHUECKas
MOIIHOCTh. AHaNN3 (PU3MIECKNX IPOLIECCOB U SABICHUH C
UCTIONIb30BaHUEM 3aKOHA COXPAaHEHHS MEXaHUYECKOW SHEPrui,
3aKOHA COXpaHeHUus UMIybca. OObsICHEHNE OCHOBHBIX
MPHUHIUINOB ACHCTBHS U NPAKTHUECKOTO IPUMEHEHUS TEXHUUECKUX
YCTPOWCTB, TAKUX KaK: BOXOMET, KONEP, NPYKUHHBIM MUCTOJET.
OOBsACHEHHE IBWKXEHHUS PAKET C OTIOPOil Ha H3yUYECHHBIE
¢u3ugecKre BeTUUNHBI ¥ 3aKOHBI MEXaHUKH.

Hcnonp3oBaHKMe NPHU NOATOTOBKE COOOLIEHUH O IPUMEHEHNH
3aKOHOB MEXaHHUKH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI
JUTA TIOWCKA, CTPYKTYPHUPOBAHNS, HHTEPIPETAIINN U TPEACTABICHUS
nHpopManuy, KpUTHYECKNI aHaIN3 MOTydaeMoi HHopManuu
IIpoBeneHne KOCBEHHBIX U3MEPEHHH, HCCIEI0BAHUI
3aBHCHAMOCTEH (PU3MYECKHUX BEIMYHH, TPOBEPKA MPEI0KEHHBIX
THIIOTE3
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JlaGopaTopHbIe 3aHATHS

6.

W3yuyeHne HepaBHOMEPHOIO
MTHOBEHHOH CKOPOCTH.
HccrenoBanre COOTHOMICHHUS MEXKAY ITyTSMH, MPOIICHHBIMHI TEIOM 3a
M0CJIEI0BATENLHEIE paBHBIE MIPOMEXXYTKH BpEMEHHU npu
PaBHOYCKOPEHHOM ABIDKCHHUH C HAYaJIbHON CKOPOCTHIO, PABHOM HYITIO.
W3yuenue qBuKEeHMs IIapyUKa B BA3KOW XKUIKOCTH.

Wzydenue nBmkeHUs Tena, OpOIIEeHHOTO TOPU3OHTAIBHO.

W3ydenue aBMKeHUs OpycKa M0 HAaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH CHUJI YIIPYTOCTH, BOBHUKAIOIIUX B MPY>KUHE
U PE3WHOBOM 00pasiie, oT ux jaehopMariuy.

HccnenoBanue yclioBUH paBHOBECHS TBEPAOTrO Tela, MMEIOLIETO OCh
BpaIeHUs.

Wzydenne abCOMIOTHO HEYTIPYTOTO yaapa C IIOMOIIBIO TBYX OJIMHAKOBBIX
HUTSHBIX MasiTHAKOB.

ABUIKCHUA C  ICJIbIO  ONpEACICHUA

HpaKTI/I‘ICCKI/Ie 3aHATHA

7.

HWccnenoBaTh cBsi3u paOOTHI CHIIBI C ©3MEHEHHEM MEXaHHYECKOH SHEPTUr
Tena Ha MpUMepe PacTHKEHUS Pe3UNHOBOTO XKIyTa.

Pa3nes 3. Mousiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

31

OCHOBBEI
MOJIEKYISIPHO-
KWHETHYECKOM
TEOpUH

2

Ypok

8.

OCHOBHBIE TIOJIOKCHUS MOJCKYJSIPHO-KHHETHUSCKOW TEOPHUH H WX
ombITHOE 000CHOBaHMe. bpoyHoBckoe nmemkenue. Auddysusa. Xapakrep
IBIDKCHUST W B3aUMOJCHCTBUS YACTHI[ BemlecTBa. MoOJEIH CTPOCHUS
ras3os, )KHI[KOCTeﬁ " TBEPABIX TEJI U 00BSICHEHHE CBOMNCTB BCIIIECTBA Ha
OCHOBE JTHUX Mozeneil. Macca u pa3Mepsl MoJekyid. KommuectBo
BemecTBa. [locTosiHHAsS ABOTAIPO.

TennoBoe paBHOBecue. Temmeparypa © €€ HU3MEpPEHHUE.
teMneparyp Llenscus.

Mogenb vageanbHoro rasza. OCHOBHOE ypaBHEHME MOMEKYNsiPHO-
KMHETMYECKON  Teopuum  umpeanbHoro  rasa.  AbBconoTHas
TemnepaTypa Kak mepa cpeHel KNHEeTUYECKOW SHeprumn TeNoBoro
OBWKeHua 4actuy rasa. llkana temneparyp KenbBuna. ["azoBbie
3aKOHbl. YpaBHeHHe MenaeneeBa-Knaneiipona. 3akoH J[lanbToHa.
W3onpoueccs B U€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpexncraBieHHe W30MPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHuueCKUE yCTpOICTBA M IPAKTUYECKOE INPUMEHEHUE: TEPMOMETP,
Gapomerp.

JemMoHcTparnuu.

Mxana

IIpoBenenune sxcepuMenTa: OMpeeIeHHE MacChl BO3AyXa B
KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUI 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEl; UCCIeI0BaHNE
3aBHCUMOCTH MEXy apaMeTpaMH COCTOSIHUS pa3pe:KEeHHOTO rasa.
OreHka abCOMIOTHBIX U OTHOCHUTEIBHBIX MTOIPEITHOCTEH
n3MepeHuil pU3nIecKux BeTUIHH.

OO0BsCHEeHHE OCHOBHBIX MIPUHIIMIIOB JEHCTBUI TepMOMeTpa 1
GapomeTpa 1 yCIoBHH X 0€3011aCHOTO HCIIOJIb30BAHUS B
[IOBCEIHEBHOM JKU3HU.

PacrniozHaBanme pu3NIECKUX SIBJICHUN B y4EOHBIX OMBITAX U
OKpY>KaromieH Ku3Hu: 1uddy3usi, OpOyHOBCKOE ABHIKEHHE.
OnucaHue TeIJIOBBIX SBJIEHUH C HCIIOJIb30BaHNEM (PU3NYECKUX
BEJIMYMH: JaBJICHHE T'a3a, TEMIIEpaTypa, CPeIHsSI KHHETHIECKast
9HEPrUsl Xa0TUYECKOI0 IBUKEHUS MOJIEKYJI, CPEAHEKBApaTUUHAs
CKOpPOCTb MOJEKYIL.

AHanu3 GU3NIECKUX MPOIIECCOB M SBJICHUH C UCTIOIB30BAaHIEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN KHHETUUECKON S3HEPIUH
TETIOBOTO JIBM)KEHHST MOJIEKYJI C aOCOJIIOTHOM TeMIiepaTypo.
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OnBITHI, A0Ka3bIBAIOLINE AUCKPETHOE CTPOEHHE BelecTBa, (ororpadun
MOJIEKYJI OPraHUUECKHX COCAMHEHUI.

OnbITH 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO JIBUYKEHHS.

Mogens onbita lTepHa.
OmnbITEL,  JOKa3bIBAIOIIHC
B3aMMOJIEHCTBHSI.

Mogens, WITIOCTPUPYIOLIas MPUPOAY AABICHHS Tra3a Ha CTEHKH COCYAa.
OmBITE, WILTIOCTPUPYIOIINE YPABHEHHE COCTOSHUS HACAIBHOTO Tasa,
H30TIPOIIECCHI.

CYIIECTBOBAHHE  MEXMOJCKYIIPHOTO

Penrenue pacu€THBIX 33134 ¢ SBHO 3aJaHHOM (hU3NIECKOI
MOJIENIBIO C UCITOJIb30BAHUEM OCHOBHBIX Iosokennit MKT,
3aKOHOB U (POPMYI MOJICKYIISIPHON (H3UKH.

Pabota B rpynmax npu miIaHUPOBAHUH, IPOBEICHIH 1
MHTEPIPETALMU PE3YITATOB OMBITOB U aHATU3E HOMOTHUTEIbHBIX
HCTOYHUKOB MH(OPMAIIHH IO TEME

3.2 | TepmoauHaMHUKa. 2 Ypok

Temonrkie MammHEL 9. | TepmogmHAMIYECKas cucrema. BuyTpennss sHeprus | IIpoBenmeHne 3KCIIEPUMEHTA: H3MEPEHUE YICTBFHON TeIUIOEMKOCTH
TEPMOJNHAMUYECKOH CHCTEMBI M CIOCOOBI ee m3MeHeHus. KonuyecTBo | pemectsa. OeHKa aOCOMOTHBIX U OTHOCHTENBHBIX TIOIPEIIHOCTEN
TeIUIOTH U paboTa. BHYTPEeHHssI SHEPrus OAHOATOMHOIO HACANBHOTO | y3MepeHHil (PH3HUSCKHUX BEINUHH.
rasa. Buzapl Teronepenaun: TeIIONPOBOAHOCTD, KOHBEKIIUS, U3TyUCHHUE. Usyuenne Mogeneii 1apoBoil TypOHHBI, ABUraTes BHyTPEHHETO
VYaenpHas TEMJIOEMKOCTh BemlecTBa. KOIWMYECTBO TEMJIOTH IpHU CrOpaHHS, PEaKTHBHOTO ABUTATEII.
Tenonepesa«e. . OOBsACHEHNE PUHIIMIIOB JICHCTBUS U YCIOBUH 0€30MacHOr0
[onsitue 06 agmabatHoM mpouecce. [lepBblil 3aKOH TEPMOIUHAMHKH. N
TIpHMeHeHH e TIePBOro  3aKOHa TEPMOJMHAMHKH K M30MOIECCaM. HCTIONB30BaHUs B TOBCETHEBHOM KU3HU JBUraTeNs BHYTPEHHETO
T'paduueckas METepIPETAIs paGOTH Ta33. CFO[jaHPI;I, OBITOBOTO XOJ‘IO,I[I/IJ'ILHIiI‘Ka, KoHAHIIHOHepa. OnrcaHue
BTopoii 3aK0H TepMoMHaMHKH. HeoBpaTHMOCTh Mpolieccos B npupoxe. | CBOHCTE T 1 TEIUIOBIX ABICHM C HCTIONL30BAHIEM ¢busnueckux
TemnmoBble MamuMHBL — [IpHHOWOB  JEWCTBHSA — TEIUIOBBIX —Mamyg, | BETMIHMH: IABJICHUC rasa, TECMIIEPATYPa, KOJTMIECTBO TCILIOTEL,
[IpeoOpa3oBaHus dSHEpPruM B TEIUIOBRIX MamuHaX. Kosdoumment | BHYTPECHHAA SHEPIUA, pabora raza. Pemenne pacu€THbIX 3a1a4 ¢
NONe3HOro jeficTBUA TernoBoi Mammubl Llukn Kapro u  ero | ABHO 33[aHHOW (DU3HYECKON MOJENBIO C HCIIONB30BAHUEM
KOO(Q(MHUIMEHT MMOJNE3HOr0  JEHCTBUA. DKOJOTMYECKHE NPOOJIEMbI | OCHOBHBIX 3aKOHOB M (OPMyYT MOJEKYIAPHON QUHKH U
TEIUIO3HEPTETHKH. TEPMOJANHAMHUKH.
Texuuueckue yCTpOﬁCTBa M IPAKTUYCCKOC MNPHUMCEHCHHUE: IBUIATCIIb | PemeHue KaueCTBEHHBIX 3a1a4 ¢ ()r[()pof/'] Ha U3y4YEHHBIE B pa3jeie
BHYTPEHHET0 CTOpaHus, OBITOBOH XOJIOIMIBHUK, KOHAUIIHOHED. «MonekyisipHast (pU3UKa M TePMOLMHAMIKAY 3aKOHEL,
Hemoncrparn. . 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHHUS.
V3MeHeHne BHYyTpeHHEH SHEpTUH Tela TP COBEPIICHHH paboTBL: BBUIET | pasora B IPYIINAX MPH AHATH3E AOTOTHHTEBHBIX HCTOUHUKOR
poOKH 13 Oy THIJIKH MOJ1 AEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3hupa MH(OPMALIHH TIO TeMe
B JIATYHHOW TpyOKe IMyTeM TPpeHUs (BUICOICMOHCTPAIUS).
V3MeHeHne  BHYTpPeHHEH JHeprum  (TeMIepaTypel) Tela  IpH
TEeIuIonepeaye.
OnbiT 1o asmabaTHOMY pacHIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM
OTHHBOM).
Mopenn mapoBol TypOWHBI, JBHrareis BHYTPEHHETO CrOpaHws,
PEaKTHBHOTO JIBUTATEIIS.

3.3 | ArperartHsie 2/2 | Ypok
COCTOAHNA 10. | ITapoobpazoBanue n konaeHcanus. Vicapenue u xunenue. AdbcomotHas | [IpoBenenue sxcriepuMeHTa: N3MepeHne OTHOCUTEIEHON

U OTHOCHUTCJIbHAA BJIAKHOCTH BO3AYyXa. HaCLIIlICHHLIﬁ mnap. yHCHBHaH

66




BemecTBa. @a3oBrie
MIePEXO/bI.

TEIUIOTa MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIICPATYPhl KHIICHHS OT
JTABIICHUSL.

TBepnoe Teno. Kpucramnmmueckne u amopdubie Tenaa. AHU30TPONUS
cBoiicTB KpuctawioB. JKunkue kpuctaibl. COBpeMEHHBIC MaTCpHAIIBI.
[lnaBneHre ¥ KpUCTa/UTU3aIMsl. YJeJbHAs TEIUIOTAa IUIABJICHUS.
CyOmmmarust.

YpaBHeHHE TeTI0BOTO OaaHca.

TexHuueckne yCTpOWCTBA M NMPAKTHICCKOE NMPUMECHEHHE: TUTPOMETpP U
MICUXPOMETP, KaJOPHMETpP, TEXHOJOTUH TIONydeHHUS COBPEMEHHBIX
MaTepHaiOB, B TOM YHCIIC HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.
JemMoHcTpamuu.

CBolicTBa HAaCHIIIEHHBIX MAPOB.

KI/IHCHI/IC IIpyU NOHWKCHHOM JIaBJICHUU.

CriocoObl U3MEPEHUS BIIAXKHOCTH.

JleMoHCcTpanus KpucTaios.

BIQKHOCTH Bo3ayxa. OIleHKa aOCOJIFOTHBIX U OTHOCUTEIIBHBIX
MOTPENIHOCTEH U3MEPCHHUN (PU3UUCCKUX BEITHYHUH.

W3ydenue cBOMCTB HACKHIIEHHBIX TAPOB, CIOCOOOB N3MEPEHUS
BJIJKHOCTHU

HaGnroneHue kumneHus Npyu MOHWKEHHOM JIaBJICHUH, HAaTPEBAHUS U
TUTaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

OO0BsiCHeHNE IPHHINATIOB ACHCTBUS U yCIOBUI 0€3011acHOr0o
WCIOJIb30BaHUS B TTOBCEIHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETpa, KanopumeTrpa. 3ydeHne TEXHONIOT Uil OTyYeHUs
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB.
Pemenne pacu€THBIX 33734 ¢ SBHO 3aJaHHON (hU3HIECKOI
MO/JIEJIBIO C MCITOJB30BAHUEM YPABHEHII TEIUIOBOTO OajaHca.
PemreHne kaueCTBEHHBIX 3a/1a4 C OMTOPOH Ha N3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (YU3NIECKHe SBICHUS 110 TeMe. Pacmo3HaBanne
(bu3nYecKuX SBICHUN B yUeOHBIX OIBITAX U OKPY)KAIOILEH KU3HU:
nedopmanus TBEPABIX TEJ, HATPEBAHUE M OXJIAXKICHUE TEI,
W3MEHCHHE arperaTHRIX COCTOSHIN BEIIECTBA U OOBSICHEHNE UX Ha
OCHOBE 3aKOHOB U (DOPMYJI MOJICKYJISIPHOU (hU3UKH.
Hcnosnp3oBanue HHGOPMAIIMOHHBIX TEXHOIOTUIN JIJIsI TOKMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETALUU U TIPEICTABICHUS
HHPOPMALIUH TIPH MOTOTOBKE COOOIICHN O IPUMCHEHUH 3aKOHOB
MOJIEKYJISIPHOU (PU3UKH U TEPMOJIMHAMUKH B TEXHHUKE U
TEXHOJIOTUIX

JlabopaTopHbIe 3aHATHS

11.

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUI
00BeMa KOMHATBI, IaBJICHUS M TEMIIEPaTyphl BO3AyXa B HEH.
UccrenoBanre  3aBHCHMOCTH  MEXIy  IapaMeTpaMu
Pa3peKEHHOTO Ta3a

H3MepeHne OTHOCUTENBHONM BIAXKHOCTH BO3yXa.
Habnromats HarpeBaHUs U TUIABJICHUS KPUCTAJUIMIECKOTO BEIIECTBA.
IIpodeccuoHaNbHO OPHEHTHPOBAHHOE COJEpiKaHMe: H3MEpeHHe
YAEIbHOU TEMI0EMKOCTH

COCTOSAHHUA

Paznen 4. DiekTpoanHamMuka

4.1

DNeKTpOoCTaTHKA.

4

Ypox

12.

DnekTpuzanusi Tejl. DJeKTpudeckuil 3apsan. [[Ba Buia 3J€KTpUYECKUX
3apsanoB. IIpOBOAHMKM, HUANEKTPUKH M MOJYNPOBOJHUKUA. 3aKOH
COXpaHEHHUSI IJIEKTPUUYECKOTO 3apsija.

B3aumoneiictBue 3apanoB. 3akoH Kymona. ToueuHbll 27€KTpUUECKUI

IIpoBeneHue s3KkCiepUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH
KoHJeHcaTopa. OneHka abCOTIOTHBIX M OTHOCHTENBHBIX
MOTPENTHOCTEH M3MEPeHUH (PU3NIECKUX BETHIUH.
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3apsiA. OnexTpuueckoe moje. HampsykeHHOCTb 3MEKTPHUUYECKOro MOJIS.
IIpuHIUN CyNepnO3ULNU IEKTPUIECKUX noJeil. JINHUYM HanpsKeHHOCTH
ANEKTPUUYECKOTO OIS,

JemMoHcTpamuu.

YCTpOUCTBO U IPUHLIUIL ACUCTBUS 3IEKTPOMETPA.

B3anMoneiicTBHe HA3IEKTPU3OBAHHBIX TEJL.

DNeKTpUYECcKOe MOJIE 3apKEHHBIX TEl.

IIpOBOIHHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DnexkTpocTaTHdecKast 3alIuTa.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

W3ydenne NpUHIUIOB ASHCTBHS IEKTPOCKONA, ITEKTPOMETPA,
KOHJIEHCATOopa.

Wzydenne npUHINIIOB IEHCTBYS U YCIOBHH 0€3011acHOTO
IMPUMEHEHUS B IPAKTUYECKON KU3HHU, KOITUPOBAJILHOTO aNlapara,
CTPYMHOIO IIPUHTEPA.

PaccmoTpenne pu3nIeckux OCHOBAaHHN HIIEKTPOCTATHUECKON
3aIIUTHI U 3a3€MIICHUS JJIEKTPOIIpuOopoB. Pemenne pacuéTHbIX
3a71a4 ¢ SIBHO 331aHHOM (PU3MUECKOI MOJIETIBIO C HCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyII dIIeKTpOCTaTHKH. PerieHne
Ka4eCTBEHHBIX 3aJja4 C OIIOPO HA U3YyYEHHBIE 3aKOHBI,

13. | Pabora cunm osnextpocratuueckoro mnoms. Ilorenmuman. PasnocTh

3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS 3JEKTPOCTATHKH.

noTeHIanoB. [IpOBOHUKY U TUATIEKTPUKU B 3JIEKTPOCTATHUECKOM II0JIE. p o N 5
acrio3HaBaHNE (PU3NYECKUX SIBJICHUH B YUEOHBIX OMBITAX U

JneKkTpuueckasi IPOHUIIAEMOCTb. . y .
DIeKTPOEMKOCTb. Kongnencarop. DIeKTPOEeMKOCTh miockoro | OKPYZKAIOMICH XKUSHU. SICKTPU3ALI TCII, B3aAUMOICHCTBIC
KOHZIeHcaTopa. DHEPTHs 3apsHKEHHOTO KOHIEHCATOPa. 3apAN0B M OOBACHEHHE HX HA OCHOBE 3aKOHOB H OPMY.T
TexHuyeckue ycTpOHMCTBA U NMPAKTUUYECKOE NMPUMEHEHUE: 3JEKTpocKomn, | HICKTPOCTATHKH.
QJIEKTPOMETP, 3JICKTPOCTATHYCCKAsA 3aluTra, 3azemiienne | Omnucanue N3Yy4YCHHBIX CBOWCTB BElIECTBA U QJICKTPUICCKUX
ANEKTPONPUOOPOB, KOHICHCATOP, KOMMPOBAIBHBIN alapar, CTPYyHHBINA | SIBICHUH C HCHONB30BAaHUEM (QH3HUCCKUX BEIUIHH:
TIPUHTED. NEKTPUUYECKHUH 3apsill, HAPSHXKEHHOCTD AJIEKTPUIECKOTO 10,
HemoHcTpanuy. MOTEHIMAJ, pa3HOCTh MOTEHLIHUAIIOB, JJIEKTPOEMKOCTb.
JAM3IEKTPHKHI B SIIEKTPOCTATHIECKOM IOJE. AHanm3 GU3NIEeCKHX MPOIECCOB U SABJICHUH C UCTIONBE30BaHUEM
3aBHCHUMOCTh 3JIEKTPOEMKOCTH ILIIOCKOTO KOHJICHCATOPA OT MJIOMWANN | dy3yyecKkuX 3aKOHOB: 3aKOHA COXPAHEHNS SIICKTPHHUECKOT0
TUIACTHH, PACCTOAHMSA MY HUMU U IMNEKTPHIECKOH NPOHUUAEMOCTH. | 2a0ma 3axoma Kynoma.
OHeprus 3apspKeHHOT0 KOHASHCATOPA.

Pabora B rpymnmax mnpu aHaJu3e JONOIHUTEIEHBIX HCTOYHUKOB
W3MepeHne 31eKTpoeMKOCTH KOHEHCAaTOpa .

nH(pOpMAaLMH U TOJrOTOBKE COOOIIEHHUH O MPOSBICHUN 3aKOHOB

NIEKTPOCTATUKU B OKPYKAIONIEH KU3HU U IPUMEHEHUH UX B

TEXHUKE

4.2 | IocTostHHBII 4/2 | Ypoxk
SMCKTPHICCKIH TOK. 14. | Hanpsixenue. 3akoH OMa JuIsl y4acTKa LEH. IIpoBeneHue 3KCIIEpUMEHTA: U3YUEHUE CMEIIAHHOTO COEIMHEHUS

Toxu B pa3Iu4HbIX
cpenax.
DNEeKTPUIECKUIA
TOK. Y CJIOBHSA
CyILIECTBOBaHUS
3IEKTPUYECKOTO
TOoKa. MICTOYHUKH
Toka. Cuia Toka.
ITocTOSIHHBIH TOK.

9J'IGKTPI/I‘I€CKO€ COIIPOTUBJICHUC. Y,I[CJ'ILHOC COIIPOTUBJICHUEC BCLICCTBA.

[NocnenoBarenpHOE, mapajuieNbHOe, CMeIIaHHOe COCIIHEHUE
MIPOBOTHUKOB.
Pabora amextpuyeckoro Toka. 3akoH Jxoymsi-JleHnma. MormHOCT

ANEKTPHYECKOTO TOKA.

DNEKTPOABMKYIIAs CHUJIa U BHYTPEHHEE COMPOTHUBIICHNE HCTOYHHUKA TOKA.
IIpodeccuoHanbHO OpHEHTHPOBAHHOE cofep:kaHue: 3akoH Oma i
TIOJTHOH (3aMKHYTO#) dJIeKTprudecKkoit renu. KopoTkoe 3aMbIkaHue.
Texauueckrue yCTpONCTBA M TMPAKTHYECKOE MPHUMEHEHHUE: aMIIepMETP,
BOJIBTMETP, pPEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHATrpeBaTEeIbHbBIE
IpUOOPHL, 3JIEKTPOOCBETUTENbHBIE IpHOOPHL, TEPMOMETP

pesuctopos; namepenne JJ1C NCTOUYHNKA TOKA U €0 BHYTPEHHETO
COIPOTUBJICHUS]; HAOIIOIEHHE TIEKTPOIIN3a.

Or1ieHKa a0COMIOTHBIX U OTHOCHUTEIBHBIX MOIPEIIHOCTEH
n3MepeHnil GU3NUECKUX BEINYHH.

OOBsicHEHHE TPUHIIMIIOB JACHCTBUS U YCJIOBHH 0€3011acHOTO
MIPUMEHEHNS aMIIePMETpPa, BOIBTMETPA, pE0CTaTa, HCTOYHIKOB
TOKa, JJIEKTPOHATPEBATENIBHBIX U DJIEKTPOOCBETUTENBHBIX
pudOpOB, TEPMOMETpa CONPOTUBIICHHS, BAKYYMHOT'O JAHO/A,
TEPMHUCTOPOB U (POTOPE3UCTOPOB, TOITYIPOBOIHUKOBBIX THOJIOB,
raJIbBaHHUKH.
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COIIPOTHUBIICHHS, BaKyyMHBIH AHMOJ, TEPMHUCTOPBI U (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN MU0, TaJbBaHUKA.

JemMoHcTpammu.

W3MepeHue cuiibl TOKa U HalpsKEHUsL.

3aBHCUMOCTh CONPOTUBIIECHUS LIUINHAPUYECKUX IPOBOIHUKOB OT JUIUHBI,
IUTOIIAH MIONIEPEYHOTO CEUCHHS M MaTepraa.

CmMemniaHHOE COEJMHEHHE TPOBOJHNUKOB.

[Ipsimoe m3MmepeHue snekTpoABMKyIleH cuibl. KopoTkoe 3aMblkaHue
raJbBaHMUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

15.

ONeKTpoHHas MPOBOJUMOCTb TBEPABIX METAIOB.  3aBUCUMOCTh
COTNPOTHUBJICHNUS] METAJLIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTb.
DnexTpudeckuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W IpUMECHas  IPOBOJMMOCTh
noNynpoBogHUKOB. CBolicTBa p-n-mepexona. [lomynpoBOJHUKOBBIC
TIpUOOPEI.

DNeKTpUYeCKHl TOK B pacTBOpaX M pacIuiaBaX dJICKTPOJIUTOB.

DIEeKTPONUTHIECKAST AUCCOMUAIIHS. DIEKTPOIH3.

OnexTpuyeckuid ToK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSITENbHBIN
paspsaa. Mounnus. [Tnasma.

TexHuueckue yCTpOCTBa M MPAKTHYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, pPEOCTaT, WCTOYHHUKH TOKa, dJEKTpOHATrpeBaTe/IbHbBIE
puOOPHI, 3IEKTPOOCBETUTEHHBIE puodopHI, TEPMOMETP
COMPOTHUBJICHUS, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3HUCTOPHI,
MOy TIPOBOTHUKOBBIH JTNOJI, TaTbBaHUKA.

JemMoHcTpanuu.

3aBHCHMOCTB CONPOTHUBIICHUS METAIIOB OT TEMITEPATyPHI.
[IpoBOAUMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ MPOBOAMMOCTE BO3/IyXa.

OMHOCTOPOHHSS IPOBOAUMOCTE IUOJA.

Penrenue pacu€THBIX 33134 ¢ SBHO 3aJaHHOM (hU3NIECKOI
MOJIETIBIO C HCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M ()OPMYJT TEMBI
«ITocTOSTHHBIN 3JIEKTPUUECKUIA TOK.

PacrniozHaBanme Gpn3NIECKUX SBICHUN B YICOHBIX OIBITAX U
OKpY>Karolle! )KU3HU: 3JIeKTpUIecKas IpOBOAUMOCTb, TEILIOBOE,
CBETOBOC, XHMHUECKOE, MAarHUTHOE JICMCTBUS TOKa. AHAIN3
AIIEKTPUYECKUX SIBIICHUH U IPOIIECCOB B IIETISIX IOCTOSTHHOTO TOKA
C HCIIOJIb30BaHKUEM 3aKOHOB: 3aK0OH OMa, 3aKOHOMEPHOCTHU
MOCJIEI0BATENBHOTO U MapajlIeIbHOTO COSIMHEHNS IPOBOJHUKOB,
3akoH Jxoyins-JIeHua.

OmnrcaHne H3yYeHHBIX CBOMCTB BEIIECTB U AIIEKTPUIECKUX
SIBJICHUM C MCIIOJIb30BaHUEM (1)I/I3I/I‘ICCKI/IX BCIIMYHH:
ANEKTPUUYECKUNA 3apsil, CHIa TOKA, JJICKTPUIECKOE HATIPSKCHNE,
ANEKTPUYECKOE CONMPOTUBIICHHE, Pa3HOCTH MOTeHIInanoB, J/1C,
paboTa TOKa, MOIIHOCTh TOKA.

Hcnonp3oBanne nHPOPMAMOHHBIX TEXHOIOTHH IS TTOUCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETALUU U TIPEICTABICHUS
HHPOPMALINH TIPH MTOTOTOBKE COOOIICHN O IPUMCHEHUH 3aKOHOB
MTOCTOSTHHOTO TOKA B TEXHHUKE U TEXHOJIOTHUIX

IIpakTueckue 3aHATUSA

16. | podeccHOHANTLHO OPHEHTHPOBAHHOE COMEPIKAHME: HAOTIONATD
SJIEKTPOIIH3.
4.3 | MarauTHoe ToJe. 2/2 | Ypoxk
OneKTpoMarHHTHas 17. | TlocTOsIHHBIE ~MarHuThl. B3auMoOIEHCTBUE TNOCTOAHHBIX MAarHuToB. | [IpoBeneHHe SKCIEPUMENTA: U3YYEHHE MATHUTHOTO MOJIS KATYIIKH
UHIYKIYS. . N
AyKLL Marnutnoe mnone. Bexktop  MarmutHOM — MHAYKnuW.  IIpuHIMI | ¢ TOKOM; HCCIENOBaHME NEHCTBUS MOCTOSHHOTO MArHUTA HA PAMKY

CyNEepHo3UIIMd MAarHUTHBIX Toyied. JIMHUM MarHUTHOM HWHIYKUHHU.
Kaptuna nuHuit MArHUTHOM MHIYKIUHU MOJISI IOCTOSIHHBIX MarHUTOB.

MaruuTHOEe TOJIe MPOBOJHHMKA C TOKOM. KapTuHa NWMHUNA WHIYyKUHUH
MAarHATHOTO TIOJISI JJIMHHOTO IIPSMOIO IIPOBOJHHMKA M 3aMKHYTOI'O

C TOKOM; UCCIIeIOBaHHE SIBJICHUS 2JEKTPOMAarHUTHON MHIYKIIMN.
OreHKa abCOMIOTHBIX U OTHOCHUTEIBHBIX MTOIPEITHOCTEH
n3MepeHuil pU3nIecKux BeTHIHH.

OO0BsCHEHNE IPUHIMIIOB JEHCTBUS B yCIOBHI 06€30IacHOr0
MPUMEHEHHUS TIOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB,
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KOJBLEBOrO MPOBOJHHMKA, KATYIIKU C TOKOM.
B3aumoneiicTBre TPOBOAHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HaIIpaBJICHUE.

Cuna JlopeHua, ee MOAyJlb U HampaBieHHe. [IBIDKEHHUE 3apsKEHHOU
YaCTHIBI B OJIHOPOJHOM MarHUTHOM nose. Pabora cunbl Jlopenna.
SIBneHME BIEKTPOMArHUTHOM HMHIyKUUHU. IIOTOK BEKTOpa MarHUTHOMN
HHAYKIHUH. ONeKTpOABIKYIIAS cuna HHIYKIUH. 3aKoH
3JIEKTpOMarHuTHOW nHAykuu dapanes.

BuxpeBoe snekTpudeckoe mHosie. DIEKTPOABIIKYIIAs CHIa MHIYKIHH B
IIPOBOJHUKE, ABMKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM
none. IlpaBuno Jlennma. MHAYKTUBHOCTH. SIBleHME CAaMOWHIYKIIMH.
ONeKTpOABMKYINAs CHJIA CAMOMHIYKIMM. DHEPrusi MarHUTHOTO TOJIS
KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIe.

TexHuueckue ycTpOHCTBa M NPAKTHYECKOE NPUMEHEHHE: IOCTOSHHEBIE

OnbiT  Opcrena.

MAarHuTHI, 3JIEKTPOMArHHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHII, HHAYKIIMOHHAS T1E€Yb.
JemMoHcTpauuy.

OmnsIT OpcTena.

OTKIOHEHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.
JIMHUY MHIYKIUY MarHUuTHOTO TIOJIA.
B3aumoneiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[etictBue cuibl JIopeH1a Ha MOHBI AIEKTPOJIUTA.
SIBneHue AMeKTPOMarHUTHON HHAYKITUH.

IIpaBuno JleHua.

3aBHCHMOCTh  3NEKTPOABIDKYIIECH
HM3MEHEHHsI MarHUTHOTO MOTOKA.
SIBneHue caMOMHIYyKIIUH.

CWJIbl HWHAYKOHUU OT CKOPOCTH

JJIEKTPOABUTaTENSA, YyCKOPUTENIEH 2JIEMEHTAPHBIX YaCTHILL,
WHIYKIHOHHOM neun. Perenune pacuéTHbIX 3a7ja4 HAa IPUMEHEHUE
¢dopmyn Tembl «K MarHUTHOE T0JIe. DIEKTPOMATHUTHAS WHITYKITHSD».
Pemrenne kauecTBEHHBIX 3324 C ONOPOi Ha N3yUCHHBIC 3aKOHEI,
3aKOHOMEPHOCTH M ()U3NYCCKHE ABJICHUS TeMbI « MarHUTHOE TIOJIE.
DNeKTpOMarHuTHAsE HHAYKIHD. OnpeneneHie HanpaBiIeHUs
BEKTOpa HHAYKINH MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmmepa u cunbl JlopeHna.

Pacrnio3HaBanue (hM3NUYECKUX SBICHUN B YICOHBIX OIBITAX H
OKpY’KaroLIel )KU3HU: B3aUMOJECIICTBIE MarHUTOB,
ANIEKTPOMarHUTHAs HHIYKIHS, IeHCTBHE MAarHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM U JIBMXKYILUKCS 3apsia.

AHanu3 3IIeKTPOMArHUTHBIX SBICHUH C MCIIONBF30BaHUEM 3aKOHA
ANIEKTPOMArHUTHOHM MHAYKINH. OTHcaHie H3y9YeHHBIX CBOUCTB
BCIIICCTB U 3J'ICKTpOMaFHI/ITHI)IX }IBJ’ICHI/Iﬁ C UCIIOJIB30BAHHUEM
¢)HSI/I‘ICCKI/IX BCJIIMYHUH. I/IHL[yKHI/IH MAar"HmMTHOTO I10JIA, CHJIa AMnepa,
cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, YHEPT U
SHCKTpI/I‘-IeCKOFO 1 MAarHuTHOI' O HOJ'ICI‘/‘I

JIab

OpaTOPHBIC 3aHATHUSA

18.

N3ydenne cMEIAaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepeHue 31eKTpOABIIKYILEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

N3ydeHnne MarHuTHOrO MOJISL KaTyIIKU C TOKOM.

HccnenoBanue neHCTBUS IOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.
HccnenoBanue sSBIEHUS IEKTPOMArHUTHON MHIYKIIHU.

OnpenenuTs HHAYKIIIO BUXPEBOTO MarHUTHOTO TIOJIS.

Pa3gen 5. Kojieoanus 1 BOJIH

bl

5.1

MexaHn4yeckue u
3JEKTPOMarHUTHbIE
Koyie0aHus.

6

Ypok

19.

Komnebarenbnasg cuctema. CBOOOIHBIE MEXaHUYECKHAE KOJIEOAHMS.
Ilapmonuueckue konebanwus. Ilepuoy, yactora, aMIuiuTyaa u ¢asza

HccnenoBanue mapamMeTpoB KoyieOaTeNIbHON CUCTEMBI — TIEPUO/IA,
YaCTOTHI, aMIUIUTYABI U (a3bl KosieOaHni (IPYKUHHBIA W/HITH
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koneOanuid. [Ipy>kuHHBIN MasTHUK. MaTeMaTHYeCKUH MasTHUK.
VYpaBHeHHe rapMOHUUYECKHX Kosiebanuid. [IpeBpaiieHue sHepruu npu
TapMOHNYECKUX KOICOAHMSX.

KonebarenbHblii kKoHTYp. CBOOOTHBIE 3JIEKTPOMArHATHBIE KOJIeOaHMS B
U/IcIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX/y MEXaHUUECKUMHU
U 3I€KTPOMAarHUTHEIME KosieOanusamu. @opmymna TomcoHa. 3akoH
COXpaHEHMS HEPTHHU B UACAIFHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux KojeOaHusX. BoIHyKIeHHbIE
MexaHn4eckue konebanus. Pezonanc. BoiHyxaeHHbIe
JIEKTPOMAarHUTHBIE KOJICOAHMS.

TexHuueckre yCTpoHcTBa U MPAKTUYECKOE IPUMEHEHHE: 3IEKTPUUECKUN
3BOHOK, T€HEpaTop NMepeMEeHHOI0 TOKa, IMHUHU JIEKTpoIepeiay.
JemMoHcTpauuy.

HccnenoBanne nmapaMeTpoB KonebaTeIbHOW CHCTEMBI (TIPY KUHHBINA HITH
MaTeMaTHYeCKUI MasTHHK).

Ha6mronenue 3atyxatonux kojaeOaHu.

HccrnenoBanre CBOWCTB BRIHYKICHHBIX KOJICOAHUH.

Ha6monenue pe3oHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsL.

20.

[lepemennslii Tok. CUHYyCOUJANbHBIN IEpEMEHHBINA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKa. AMIUTUTYJHOE U ASHCTBYIOIIEe 3HAaUEHUE CUIIBI TOKa
1 HaNIPSDKEHUS.

TexHn4eckue ycTpoHCcTBa M MPAKTHYECKOE NPUMEHEHNE: JIEKTPUUECKUN
3BOHOK, T€HEpaTOp NMEePEeMEHHOI0 TOKa, IMHUHU JIEKTpoIepeiay.
JemMoHcTpanmu.

OcnuutorpaMmel (3aBUCUMOCTH CHITBI TOKA M HATIPSHKEHUS OT BPEMEHH)
JUTS 3JIEKTPOMArHUTHBIX KOJIeOaHMH.

21.

Tpanchopmarop. [IponssoacTso, nepeaaya u norpediaeHue
9NIEKTPUYECKOM SHEPriH. DKOJOTHYECKUE PUCKHU TIPU TPOU3BOJICTBE
anekTposHepru. KynbTypa HCIOIb30BaHUs SIEKTPOIHEPTHH B
[IOBCE/IHEBHOM JKHU3HU.

TexHUYEeCKHE YCTPOHCTBA U MPAKTHYECKOE NPHUMEHEHHUE: IICKTPUUECKHUT
3BOHOK, [€HEPATOP IEPEMEHHOr0 TOKa, TMHHUH SIIEKTporepenay.
JemMoHcTpanuu.

Pe3oHaHC npu MOCIEA0BATEIBHOM COSTUHEHUH PE3UCTOPA, KATYLIKH
WHIYKTHBHOCTH U KOHJCHCATOPA.

Moternb THHAH DIIEKTPOTIepeIadH.

MaTeMaTHYeCKUH MasiTHUK).

Habnromenue 3aryxaromux konebanuil. MccnenoBanue CBOMCTB
BBIHYX/ICHHBIX KOJICOaHHH.

Habnronenue pe3onanca. [IpoBeneHne sxCiepuMeHTa:
UccieJ0BaHNe 3aBUCHMOCTH IIEPUO/a MaJIbIX KOJIeOaHui rpy3a Ha
HHUTH OT AJIMHBI HUTH U MaCChI IPy3a; UCCIECAOBAHUE IEPEMEHHOTO
TOKa B IIENH U3 ITOCIECJOBATEIBHO COEANHEHHBIX KOHACHCATOPA,
KaTYIIKH U PE3UCTOpa.

OreHKa a0COMIOTHBIX U OTHOCHUTEIIBHBIX MTOIPEITHOCTEH
n3MepeHni (PU3NUECKUX BEINIMH.

OO0BsCHEHNE IPUHIINTIOB JEHCTBUS U yCIOBHI 0€30I1acHOTO
MIPUMEHEHHUS 3NIEKTPUIECKOT0 3BOHKA, TeHepaTopa MepPeMEHHOT0
TOKa, JINHUH 3JIeKTponepeady.

Pemenne pacyéTHbIX 3a/1a4 C SBHO 3aJlaHHOW (QU3MIECKOH
MO/IETIBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hOpPMY!I,
OIMUCBIBAIOINX MEXAHNYCCKUC U DJICKTPOMAarHUTHBLIC KOHe6aHI/I}I.
Omnuncanne MEXaHUIECKUX M JJICKTPOMarHUTHBIX KoJeOaHuii ¢
HUCIIOJIB30BAHUEM (1)I/I3I/I‘IeCKI/IX BCJIMYUH: IICPUO U 4aCTOTa
KoJIeOaHui, aMIUIUTyaa U (a3a KojaeOaHuid, 3aps/] U CHIa TOKa B
TapMOHHUYECKHX 3JIEKTPOMATrHUTHBIX KOJICOaHUSX.

Pemenne ka4ecTBEHHBIX 33/1a4 C OIOPOH HAa M3Y4YEHHbIEC 3aKOHBI,
3aKOHOMEPHOCTH, OIIMCHIBAIOIUE MEXaHUUECKHE U
3JICKTPOMarHUTHBIE KOJICOAHMS.

Pabora B rpynmax npu rniaHApOBaHUH, TPOBEJCHUH U
HUHTEPIIPETALINU PE3YJIBTATOB ONBITOB, U AaHAJIN3C JOIMOJHUTECIbHBIX
MCTOYHHMKOB HH(OPMAIINH 110 TEME

5.2

Ypok

71




MexaHnueckue u 22. | MexaHn4eckue BOJIHBI, ycioBus pactipoctpaHenus. [lepuon. Cxopocts | M3ydenune oOpa3oBaHus 1 pacHpOCTPaHEHHs NONEPEYHbIX U
3JEKTPOMArHUTHBIE PacIpoCTpaHeHus M JUIMHA BOJHLL [lomepednble ¥ NpOAOIbHBIE BOJHBL | IIPOJOIBHBIX BOJIH. HabmoneHue oTpaXkeHus U NpeIoMIIEHHUS,
BOJIHBL. Unreppeperuys u Audpakius MEXaHUYECKUX BOJH. uHTEephEepeHINN U TUPPaKINH MEXaHHIeCKUX BOH. Habmronenne
3Byk. CkopocTh 3ByKa. [ poMKOCTb 3Byka. BricoTa Tona. TemOp 3ByKa. CBSI3M 'POMKOCTH 3BYKA M BBICOTBI TOHA C AMILTATYXOM U 4aCTOTOI
3HeKTp};)MaFHHTHLIe BOJIHBL. Y CJIOBUSA I/IEJ‘IyEGHI/IH MEKTPOMATHUTHEIX | 1o neGapuii, 3ByKOBOIO Pe30HAHCA.
BOJH. D3aUMHAA OPUCHTALIT BEKTOPOB L, B, V. B SMEKTPOMATHUTHON | 006 n0panme cBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPakeHHeE,
BostHe. CBOMCTBA ANIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHNE,
TIpeJIOMIICHHUE, TIOJAPU3aIis, Tru(paKis, HHTepPepeHIIHS.
TOJISIPH3ALINS, mudpakus, HHTEpEepEHITHS. CkopocTb .
Nzyuenue ycroBuil N31ydeHHs! SJEKTPOMAarHUTHBIX BOJIH,
AIEKTPOMArHUTHBIX BOJIH. N E B .
I1Ikaa 57eKTPOMArHUTHBIX BOJTH. [IpUMEHEHHE 5IeKTPOMATHUTHEIX BOTH | BoadMHOM OPHCHTAIMI BEKTOPOB £, B, U B SMCKTPOMArHATHOH
B TeXHHKE U OBITY. BoutHe. V3ydeHne mpuMeHeHHS IIEKTPOMATHUTHBIX BOJH B
IIprHUIMDBI paguOCBs3U U TeneBuAeHus. Panqnonokanus. TEXHHKE 1 OBITY.
SHCKTpOMaFHI/ITHOC 3arpsi3HEHUE Opr)Ka}omeﬁ Cpensl. OOBsiCHEHHE TIPUHIOUIIOB JeUCTBUS U yCJ'IOBI/Iﬁ 0e30MmacHOro
TexHHYECKHE YCTPOICTBA U MPAKTHYECKOES MPUMEHEHHE: MY3bIKaIbHbIe | IPMMEHEHHUS MY3bIKAILHEIX HHCTPYMEHTOB, YIbTPa3ByKOBOM
UHCTPYMEHTBI, yJIbTPa3BYKOBas JUAarHOCTHKA B TEXHUKE U MEIHULUHE, | HMATHOCTHUKH B TEXHHKE M MEIUIIMHE, pajiapa, pPaJHonpHEMHHUKA,
pajap, paMoNIpUEMHHK, TENIEBU30p, aHTeHHa, Tenepon, CBU-neus. TeNeBU30pa, aHTeHHsl, Tenepona, CBU-neun. Pemenue pacyéTHbIX
JemoncTparuy. 1 Ka4eCTBEHHBIX 3a/1a4 C OIIOPOM HA U3yUYEHHBIC 3aKOHBI U
O0pa3oBaHUE U PACIPOCTPAHCHHUE MTOTIEPEYHBIX U MPOIOIBHBIX BOIH. 3aKOHOMEPHOCTH, OMHCHIBAIOLINE PACIIPOCTPAHEHHE
KoneGmomieecs Teno kak HCTOUHIK 3BYKa. MEXaHUUYECKUX U 3JIEKTPOMArHUTHBIX BOJIH.
HabmroneHnune oTpakeHUS U MPEIOMIICHUS MEXaHUIECKHUX BOJIH. .
Hcnonb3oBaHue MHGPOPMAITMOHHBIX TEXHOJIOTHIH JJIs TOUCKA,
Habmronenune uaTepdepeHNy U THPPaKINA MEXaHHIESCKIX BOJH.
o CTPYKTYPHUPOBaHUS, HHTEPIPETALUU U TIPEICTABICHUS
3BYKOBOW pe30HAHC. 6 5 o6
HabnroneHue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U HHOpMALIHK PH IOATOTOBKE COOOIEHITH 06 HCTIONE30B2HMH
4ACTOTOH KOJTeOAHML. JIEKTPOMArHUTHBIX BOJH B TEXHHUKE. YYacTHE B JUCKYCCHH 00
AIIEKTPOMArHUTHOM 3arps3HEHUH OKPY KAIOIICH CPeIbl.
PaboTa B rpymnmax npu miIaHUPOBAHUH, IPOBEICHUH U
HHTEPIPETANH PE3yIbTaTOB ONBITOB U aHAIN3€E JOMOTHUTEIBHBIX
MCTOYHHMKOB HH(OPMAIINH 110 TEME
5.3 | Onruka. 2/2 Ypox
23. | T'eomeTpuueckass onrtuka. [IpsMmonmHEiiHOE pacmpocTpaHeHHe cBeTa B | V3ydeHue sBICHHS MOJHOTO BHYTPEHHETO OTPAXKSHHS, €T
omHOpOIHOH cpene. JIyd cBera. ToueuHBIH HCTOYHIK CBETA. MPUMEHEHHUS B CBeTOBOIe. M3yueHne Moieneii MUKpPOCKOTIa,
OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHuit | Texeckoma.
B TUTOCKOM 3€pKale. [Monmyyenne criekTpa ¢ TOMOIIBIO IPU3MEI B AH(PPAKIIHOHHON
[Ipenomienne cBeta. 3aKOHBI TIPEIOMICHHS CBeTa. AOCONIOTHBIN | pemIéTKu.
mmokaszatenb  mpelomieHus.  [lomHoe  BHyTpeHHee  OTpaxkeHue. | V3mepeHme moKaszaTess MpeToMIICHUS CTeKIIa.
IIpenenbHbIN yroi NOJHOrO BHYTPEHHETO OTPaXKEHUSL. HccnenoBanne CBOWCTB H300pakeHUH B TMH3AX.
Hucnepcus ceeta. ClioxkHBIH cocTaB 6enoro cBera. [BeT. OO0bsICHEHHE TIPUHIIATIOB JICUCTBUS 1 YCIOBHI 0€3011aCHOTO
CoOupatomiie W pacceWBaronie JWH3BL. ToHKasg JmH3a. DOKyCHOE | MPHUMEHEHHs OYKOB, JIYIIBI, OTOAIapaTa, IPOSKIIMOHHOTO
paccTosiHWE W = ONTHYEeCcKas Cujia TOHKOM JmH3BL IlocTpoeHme | ammapara, MEKPOCKOIIA, TEJIECKOIIA, BOJIOKOHHOW OIITHKH,
n300paKeHNl B COOMpAIOIMX M paccenBalmuX JuH3aX. Popmyna | TUGPAKITMOHHON PEMIETKH, TOJIIPOUA.
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TOHKOM  JIMH3BI.  YBEJIMYCHHE, JaBaeéMO€  JIMH3OM. [Ipenenst
MIPUMEHUMOCTH T€OMETPUIECKON ONTUKH.
BonnoBast ontuka. Murepdepenius cpera. KorepeHTHbIE HMCTOYHUKH.

YcaoBus H36J'IIO,H€HI/IH MaKCUMYMOB n MUHUMYMOB B
PIHTequepeHHHOHHOﬁ KapTuHE€ OT HOBYX cnmbawmx KOI'CpCHTHBIX
HUCTOYHHUKOB.

Hudpakmms ceera. JudpakunonHas pemerka. YclIoBHE HaOIIOICHUSI
TJIABHBIX MAaKCHMyMOB IIpH TaJ€HMM MOHOXPOMAaTHYECKOTO CBETa Ha
IU(QPaKIIHOHHYIO PEUICTKY.

[longpu3zanus ceera.

TexHH4ecKue YCTPOWCTBAa M INPAKTUYECKOE NMPUMEHEHHE: OYKH, JIyTa,
¢doroanmapaT, TNPOCKIMOHHBIA  ammapar, MHKPOCKOM, TEJIECKOIl,
BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PELIETKA, MOJISIPOUI.
JemoHcTpanuu.

IIpsiMoIMHENIHOE PACIPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE CBETA.
Onruaeckue TpruodopbI.

[TonHoOE BHyTpeHHEE OTpa)keHHEe. Moaenb CBETOBOA.

HccrenoBanne CBOWCTB H300pakeHUH B JTHH3AX.

Mopenn MEKpPOCKOIIa, TEJIECKOTIA.

Habnronenne nHTEpEpEHIINN CBETA.

Habmronenune qudpaknnu cBera.

Habmonenue nucnepcun cBeTa.

[TosmyueHne ciekTpa ¢ HOMOIIBIO PU3MBI.

[TomyuyeHne ciekTpa ¢ HIOMOLIBIO TN(PAKINOHHON PEIIETKH.
Habmnronenue noysipu3anyu cBera.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 3aJaHHON (QHU3NUecKOn
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJT
reoMeTpuueckoit ontuku. [locTtpoeHne n onucanue H300paKeHusl,
€037aBacMOr0 IJIOCKUM 3€pKaJIOM, TOHKOU JIMH30M.

PaccmoTtpenue npenenos NpUMEHNMOCTH T€OMETPUUYECKON
ONTHUKU.

PacniozHaBanme HpM3NUECKUX SBICHUN B OIBITAX U OKPYXKAFOIIEH
JKU3HU: MIPSIMOJIMHEIHOE PACcIIPOCTPAaHEHUE CBETA, OTPAKEHUE,
IpesioMIIeHNe, HHTepdepeHys, TudpaKknus 1 IoIIpru3anus CBeTa,
Jucriepens cseta. M3ydenue ycnosuii HaOIOAeHUS MAKCHUMYMOB H
MHHAMYMOB B HHTEp(EpEHIIMOHHON KapTUHE OT JABYX CUH(A3HBIX
KOT€pPEHTHBIX HCTOYHUKOB.

YcnoBue HaOIIOAEHHS INIAaBHBIX MAKCUMYMOB IIPH NAJCHUU
MOHOXPOMaTHYECKOT0 CBETa Ha JU(PAKIHUOHHYIO PELIETKY.
AHanu3 oNTHYECKUX ABJICHUH C UCIOJIb30BAHHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PACcIIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPENOMIICHHs cBeTa. OnucaHue ONTUYECKUX
SIBJICHUH C MCTIOJIb30BAHUEM (PU3UIECKUX BEIHMIUH: OKYCHOE
pPacCTOSIHUE U ONTUYECKAsl CHJIA JIUH3BI

JlaGopaTopHbIe 3aHATHS

24. | UccnenoBaHue 3aBUCHMOCTH TIEPHOJia MAJIBIX KOJICOAHHWH Ipy3a HA HUTH
OT JJIMHBI HUTH U MAacchl Ipy3a.

HccrnenoBanne TMepeMEHHOTO TOKa B LENM M3 TOCIEI0BATEIHHO
COEIMHEHHBIX KOHACHCATOPa, KATYIIKH U Pe3UCTopa.

W3MepeHne noka3aTess MpeIoMICHHS CTEKIIa.

HccrnenoBaHue CBOWCTB M300pakeHNUil B THMH3AX.

HaGmonenue nucnepcuu cBera.

HccnenoBanne CBOWCTBA  DJIEKTPOMArHUTHBIX  BOJIH:  OTpa)KEHHE,
TIpeJIOMIIEHHE, TOJIspU3alys, Tudpakuus, HHTephepeHIusL.

Pa3pnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBLHOCTH

6.1 | OcHoBBI 2 Ypok

crnenuaJIbHOM 25
TEOpUU
OTHOCUTEILHOCTH.

I'panuil  NpUMEHUMOCTH — Kilaccuuecko  mexaHuku. [loctynaTs
CMIEMAIbBHOW TEOPUHU OTHOCUTEJLHOCTH: WHBAPUAHTHOCTH MOYJIA
CKOPOCTH CBETa B BaKyyMe, IIPUHITUI OTHOCUTEIHHOCTH DHHINTEHHA.

Pemenue kauecTBEHHBIX 3a7a4 C OIIOPOH HA U3yUEHHbIE
noctynatsl CTO.
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OTHOCHUTEIBHOCTh 3aMeiieHIe
COKpallleHUE JJTUHBL.

DHeprust U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3p Macchl C DHEPrUel M HMITYyJIbCOM PEISTUBUCTCKOM YaCTHIIBI.

DHeprus Mokosl.

OOAHOBPEMCHHOCTH. BpEMCHU u

Hcnonp3oBanue nHGOPMAIMOHHBIX TEXHOJIOTUH ISl TOUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U TIPEICTABICHUS
MH(POPMALIUY MPH MOITOTOBKE COOOIICHUI O TPaHUIAX
MPUMEHUMOCTH KJIacCU4YecKo MexaHuku u ocHoBax CTO

IPaznea 7. KBantoasi ¢pusuka

[Inanerapnas mogens aroma. Iloctynmatel bopa. Wsnyuenue wu
TIOTJIOIIEHHE (POTOHOB ITPHU MEPEXO0/IE aTOMa C OJJHOTO YPOBHSI SHEPTHH HA
npyroit. Buzasl ciektpoB. CriekTp ypoBHEN 3HEpruM aroMa BOJOpO/a.
Bonnoseie cBoiictBa wactuu. Bonubl e bpoiinsg. KopmyckynspHo-
BOJIHOBOM Jyajiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3TyUICHUE.

TexHuyeckue yCcTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JTa3ep, KBAHTOBBII KOMIBIOTEP.

JemMoHcTpanuu.

Mogaens onbita Pesepdopra.

OmnpeneneHue IIMHBI BOJIHBI J1a3epa.

HaOmonenue nuHeHvaThIX CIEKTPOB U3ITy4YEHHS.

Jlazep.

7.1 | DneMeHTH 2 Ypox
KBAaHTOBOH OIITHKH 26. | ®oronsl. Popmyna [Inanka cBsi3u 3HEPruK HOTOHA C €r0 YACTOTOH. HabGmonenue ¢porosdderra Ha yCTaHOBKE C IIMHKOBOI IIACTUHOM.
DHeprust 1 UMITyJIbc (POTOHA. HccnenoBanre 3aK0HOB BHEIIHETo (oTor(dekra.
OtkpeiTHe U HecnenoBanue Gororddexra. Omprter A.I'. CTonerora. OO0BsCHEHNE OCHOBHBIX IIPUHIIUTIOB JCHCTBUS TEXHIIECKUX
3akonsI porodadderra. Ypasaenue DifHmTeitHa 11 poTodddexra. YCTPOWCTB, TaKUX Kak: (POTODIIEMEHT, (DOTOAATIHK, COTHETHAS
"Kpacnas rpanuia" ¢poro3addexra. Oarapesi, CBETOIUOI; ¥ YCIOBHI UX 0€30IIACHOTO MPUMCHCHHUS B
JHaBnenune cBeta. OnbiTel [1.H. JIeGenena. MIPaKTUYECKON )KU3HU.
XUMHYECKOE IEUCTBHE CBETA. Pemrenne pacu€THBIX 3a1a4 ¢ SBHO 3aaHHOW (HU3UIECKOI
TexHHUYeCKHE yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: (DOTOIIEMEHT, | MOJEINBIO C UCTIOIb30BAHHEM OCHOBHBIX 3aKOHOB U (popMyI
¢doToaaTunk, comHeyHas oarapes, CBETOANO. KBaHTOBOH ONTHKH. PellieHne kauecTBEHHBIX 3a/1a4 C OTMIOpOH Ha
JleMOHCTpauH. N3y4YCeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW ONTHKH.
®oTo3(h(heKT Ha ycTaHOBKE C IMHKOBOM IJIACTHHOH. Pacrio3HaBaHue GpU3NIECKUX SIBICHNH B yU4eOHBIX OMBITAX:
HccrnenoBanue 3aKOHOB BHEIIHETO (poTodddekTa. doroanekTpuueckuii 3h(hexT, CBETOBOE TaBICHHUE.
Caeronuon. OmnucaHne N3yYeHHBIX KBAHTOBBIX SIBICHUI M IPOIIECCOB C
Conneunas OGarapes.. UCTIONb30BaHUEM (PU3NUECKHUX BEIIMYHH: CKOPOCTh
QJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTa CBETA, DOHEPIUA
U UMITYJIbC (pOTOHA
7.2 | CtpoeHue aTtoma. 2/2 | Ypox
27. | Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesauto -dactuil. | M3ydenne Mmoxenu ombita Pesepdopna. [Iposenenue

HKCTIEPUMEHTA M0 HAaOII0ICHHIO JIMHeHdaToro crnekrpa. OneHka
a0COJIFOTHBIX U OTHOCHTEJIBHBIX MOTPEIIHOCTEH H3MepeHU i
(GU3NYECKUX BETHMYHUH.

W3zyuenne monenu aroma: TOMCOHA, JIaHETAPHON MOJEIH aTOMa,
Mojenu aroma bopa.

W3ydenne crexTpa ypoBHEH SHEpIUU aToMa BOAOPOJIA.
OOBsicHEHHE IPUHIIMIIOB JACHCTBUS U YCJIOBHH 0€3011acHOTO
MPUMEHEHHUs CIIEKTPOCKOIIA, Jla3epa, KBAHTOBOIO KOMIBIOTEpA.
Pemrenue kauecTBEHHBIX 3aa4 C ONOPOi Ha N3yUCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH M (pr3uyeckue ssBjaeHns no teme «CtpoeHue
aTtoMay. PacriozHaBaHne GU3NUECKUX SBICHUH B YIEOHBIX OIBITAX:
BO3HHKHOBEHHE JTMHENYATOrO CIEKTpa U3IydeHUsl. AHAIN3
KBAHTOBBIX IIPOLIECCOB U SIBJIEHUH C MCIIOJIB30BAaHUEM IIOCTYJIaTOB
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Bopa

HpaKTI/I‘ICCKI/Ie 3aHATHA

28. ‘ HaOmonats muHEHIaTHIN CIIEKTP.
7.3 | AtomHOe Aapo. 4 Ypoxk

29. | DKCHeprMEeHTBI, TOKA3bIBAIOIINE CI0XKHOCTh CTPOeHHS siapa. OTKpeiTHe | M3ydeHue 3KCIepUMEHTOB, JOKa3bIBAIOIINX CI0KHOCTH CTPOCHHMS
paanoaxktuBHOCTH. OMBITH Pesepdopaa mo onpeneneHnto coctaBa aTOMHOTO A/Ipa.
PaJMoakTHBHOTO H3iy4eHus. CpoiicTea anbda-, Gera-, ramma- HccnenoBaHue TpeKoOB 4acTHUIL (110 TOTOBBIM (hoTorpadusm).
n3nydeHus. BnusHue PaZlHOaKTUBHOCTH Ha JKHUBbIE OPTaHU3MBbL. VI3yueHne saepHbIX CUI, AAEPHBIX PEaKLuii CHHTE3a U paciaa,
OTKpBITHE IPOTOHA U HeliTpoHa. HyknonHast mozens siipa I'eitsendepra- TepPMOSIEPHOTO CHHTE3a.
WBanenko. 3apsan sapa. Maccosoe uucio sapa. M30Tomnsl. M3yueHIe HYKIORHOMN Moxeni suna [eiisenGenra-MBaHCHKo
Anbda-pacnaj. DNeKTpOHHBII U ITO3UTPOHHBIN OeTa-pacmaz. ['amma- SYHEHHE HYIJIO ? A AP P )
H3IydeHue. 3aKOH pagoaKTUBHOTO paciaja. DHEPrHsl CBA3H HYKJIOHOB ObpsicHenue yCTpOHCTEA M PUMEHEHHS 03HMETPa, KAMEpEI
B sizipe. SInepHbie cuibl. JepeKT Maccsl spa. BunbcoHa, simepHOTO peakTopa, aTOMHON OOMOBI.
Sneprbie peakuun. JIeIeHHE U CHHTE3 SIEp. Peuienue 3agau ¢ onopoii Ha NOJy4eHHbIE 3HAHUS, B T.4. O 3apsje
SAnepnsrit peakrop. TepmosiaepHslil cuaTes. [Ipo0iaeMb! 1 IepCIeKTHBE 1 MacCCOBOM 4YHCIIC s/pa.
SIIEPHOM PHEPTreTHKH. DKOJIOTHYECKHE ACTIEKTHI SAEPHON YHEPTETUKH. Pacrio3HaBanme GpU3NIECKUX SIBICHNH B y4EOHBIX OIBITAX U B
DJeMeHTapHbIC YacTULBL. OTKPHITHE O3UTPOHA. OKpY’KarOlIel )KU3HU: €CTECTBEHHAs ¥ UCKYCCTBEHHAs
MeToasr HaOMOACHHS 1 PETUCTPALMH JIEMEHTaPHBIX YACTHIL. panuoakTuBHOCTh. OmnucaHie KBAaHTOBBIX SIBJICHUI U IPOIIECCOB C
DyHaMeHTaIbHBIC B3aUMOICHCTBHS. EMUHCTBO (pr3ruecKol KapTHHBI HCIIONB30BaHMEM (PH3MYECKIX BEMYHH: IIEPHO/ IIOTypaciiaa,
MHpa. . SHEPTHS CBSI3M aTOMHBIX Aep, Ae(EKT MacChl sapa. AHaIN3
TexHuueckue yCTpoWcTBa U IPaKTUUECKOE IPUMEHEHHE: T03UMETD, N .
Kamepa BHJIbCOHa, sIepHbIi PeaKTop, aTomHas Gomoa. IIPOIIECCOB U SIBIEHUI ¢ UCIIOJIB30BaHUEM 3aKOHOB U MOCTYJIATOB!
JleMOHCTPAIHH. 3aKOH COXPAaHEHUs SNEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUs
CHeTUHK HOHH3HPYIOLIMX YACTHLL. MAaccOBOr0 4Kcia, HOCTynaTsl bopa, 3aK0oH pagroakTHBHOTO

30. | Snepnsrit peaktop. TepmosinepHslit cunTes. [IpobIeMb! 1 IepCIEKTHBEI pacriana.
SIIEPHON PHEPTreTHKH. DKOJIOTHYECKHE aCTIEKThI SAEPHON SHEPTETUKH. Yuacrue B pabote kpyriioro crona «PyHIaMeRTaLHEIE
DieMeHTapHble YacTHLBL. OTKPBITHE I03UTPOHA. B3auMoeiicTBUs. ENMHCTBO Qr3ndeckoi KapTHHBI MUPA».
MeTo/1bl HAOMIOICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII. Hcnonb30Banue MHPOPMAIMOHHBIX TEXHOJIOTHE [Tl IIOUCKA,
OdyHIaMeHTaIbHBIC B3aUMOICHCTBHS. EMUHCTBO (pr3HuecKOl KapTHHBI CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U NIPEACTABICHUSA
MHpa. WHPOPMALIUH TIPH MTOJITOTOBKE COOOIICHN O IPUMECHEHUH 3aKOHOB
TexHu4eckue yCTpOKWCTBA ¥ NPAKTHIECKOE IPUMEHEHHUE: JO3UMET, KBaHTOBOH (DM3HMKH B TEXHUKE M TEXHOJOTHAX, YKOIOTHUECKUX
kamepa BuiibcoHa, siiepHbIi peakTop, aToMHast bomoa. aCIeKTax SACPHOI YHEPreTHKHU
JeMmoHcTpanuu.
CyeTyrK HOHM3HUPYIOUINX YACTHIL.

Paznea 8. DiieMeHTBHI aCTPOHOMMM M ACTPOPU3UKHU

8.1

DJIEMEHTBI
ACTPOHOMHH U
acTpopu3uKH

4/2

Ypox

31.

DTaIbl pa3BuTHAg aCTPOHOMMUMH. HpI/IKJ'IaﬂHOG 1 MHUPOBO33PEHYCCKOC
3HAa4YCHUC aCTPOHOMMUHU.
BI/I)_I 3BC3HOI'O HeOa. CO3B€3Z[I/IH, SApKUE 3BC3/ibl, IMJIAHCTHI, UX BUJIAUMOC

[ToaroroBka cooOrieHnit 00 dTamax pa3BUTHsI ACTPOHOMHH, O
MPUKJIAJHOM U MUPOBO33PEHYECKOM 3HAUEHUHU aCTPOHOMUH, O
METOAAX MOJYYCHHS HAYUYHBIX aCTPOHOMHNYCCKUX 3HEIHI/II>i,
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JBHOKEHHE.

ConHeuHas cucreMa.

Connue. ConHeuHass akTUBHOCTh. VMctounuk sHepruu CojHIA U 3BE3].
3Be3/bl, UX OCHOBHBIE XapaKTepUCTHKHU. Juarpamma 'crieKTpasibHbII
KJacCc - CBETHMOCTH". 3Be3abl TJIABHOH  IOCJIEIOBATENLHOCTH.
3aBucUMOCTh  ''Macca -  CBETHMMOCTB"  IUI1  3B€3  TJIaBHOM
MOCTIeIOBATENEHOCTH. BHyTpeHHee crTpoeHne 3Be3n. CoBpeMeHHBIE
MIPECTaBIICHAS O MPOUCXOXKICHUH U dBoJroIH COJHIIA U 3BE3.I. JTalbl
JKH3HH 3BE3]I.

OTKPBITUSIX B COBPEMEHHOI aCTPOHOMUM.

N3yueHne cOBpeMEHHBIX MPEICTABICHUN O POUCXOXKICHUH U
sBommoriu CoiHna u 38E31. V3y4eHne THIIOB TaJaKkTHK,
paznoranakTHK M KBa3apoB.

32.

Mneunsriii ITyTs - Hama I"anaktuxa. Ilonoxenue u npuxenue ConHua B
I'anaxTtuxe. Tunsl ranakTuk. PaguoragakTuky U KBa3apsl. YepHbIE JBIPHI
B A7pax TaJaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akoH XaO6ma. Pasberanume
ranakTHk. Teopus bonbmoro B3peiBa. PennkroBoe usirydeHue.
MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepemennsie npo0aeMbl aCTpOHOMHH.

W3yyenue nBrkeHUst HEOSCHBIX TeJl, SBOJIOLUH 3BE3] 1
BcenenHol, npoieccoB, NPOUCXOAAIINX B 3BE34aX, B 3BE3THBIX
CHCTEMaX, B ME)XTaJaKTHUECKOH cpefie, MaCIITA0OHOW CTPYKTYPBI
Bcenennoif. O0bsicHeHHe paciupenus BeeneHHO Ha 0cHOBE
3akoHa Xaboua. [ToaroroBka kK 00CyKIEHHIO HEPELIEHHBIX
npobGiiem actpoHomun. [IpoBenenne HabmoneHUH
HEBOOPYKEHHBIM IJ1a30M C UCTIOJIB30BaHHEM KOMIBIOTEPHBIX
MIPUIOKEHUH JUIsl OTpeNieNeHus OJI0KEeHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be31usi CeBEpHOrO
HNOJyLIapHsl U SIPKHE 3BE3/BL.

IIpoBenenue HabmOACHUH B Teneckon JIyHbl, miaHeT, MieuyHoro
[Tytn. Yyactue B JUCKYyCCUH O HEPEIIEHHBIX POOieMax
ACTPOHOMHU

IIpakTueckue 3aHATUSA

33.

[podeccHoHATEHO OPEHTHPOBAHHOE COIEPKAHNE: HAOTIONATh
HEBOOPY KEHHBIM TJ1a30M C HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPUIIOKESHUH JUTSI OTIPE/IeICHNUS TIOI0XKEHHSI HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/1usi CeBepHOTo MOMyImapus U
SIPKHE 3BE3/IbI.

Pa3nen 9. O6o01maron

ee MOBTOpe

HUEC

9.1

O6obmaroree
MTOBTOPEHHE

2

34.

Ponb hm3uky 1 acCTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLMAJIBHON M 3THYECKOU chepax AesTeTbHOCTH YeJI0BeKa, POJIb U MECTO
(U3MKN ¥ aCTPOHOMHH B COBPEMEHHON HAYYHOW KapTHHE MHpPA, POJIb
¢u3ngeckoi Teopur B GOPMHUPOBAHUH MIPEACTABICHUN O (PU3UIECKON
KapTHHE MHUpPA, MECTO (pU3NUECKOi KapTHHBI MUpPa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBIECHUI 0 IPUPOJIE.

VYuacTue B IUCKYCCHHU O pOJH (DM3UKH M ACTPOHOMHH B Pa3IMIHBIX
cepax nesiTesnibHOCTH yenoBeka. [loaroroska cooduiennii o mecre
(r3UYeCcKOi KapTHHBI MHpa B Psy COBPEMEHHBIX MTPECTaBICHUIH
0 IpUpOJIE.

BeironHeHue y4eOHbIX 3aJaHui, 1eMOHCTPUPYIONIINX OCBOCHUE
OCHOBHBIX HOHATHH, (PM3NIECKUX BEIMYUH U 3aKOHOB Kypca
¢bu3ukn
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IIpomexxyTouHas
aTrectanys B popme
mddepenmansHOro
3a4eTa

Bcero:

68
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6. YCJIOBUA PEAJIMBAIIUM YYHEBHOI'O IIPEIMETA ®U3UKA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

B coorBerctBum ¢ TtpebdoBanusmu PIOC COO k MarepuagbHO-TEXHHUUYESCKOMY
obecrieyeHn0 yueOHOro mporecca 0a30BbId YpOBEeHb Kypca (U3MKHA H3y4daeTcs B YCIOBHUSX
npeaMeTHoro kabuHera (usuku. KaOuHerT (Qu3MKu OcCHaIeH HEOOXOJUMBIM J1TaOOpaTOPHBIM
000py/I0OBaHUEM IS BBHITIOJIHEHHS YKA3aHHBIX B MPOrpaMMe Mo (pu3HKe MPaKTUYECKHX paboT u
JEMOHCTPALIMOHHOTO 000PY/IOBaHHUS.

JIeMOHCTpallMOHHOE 00OPYZOBaHUE OOECIIEYMBAET IIOCTAHOBKY IIEPEUUCIICHHBIX B
nporpaMme mo (pu3uKe KIIOUYEBBIX AEMOHCTPALMNA ISl MCCIEIOBAaHUS U3YYaeMbIX SBIICHUN U
MPOIIECCOB, SMIUPHUUECKUX U (PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUI.

JlaGoparopHoe oOopynoBaHUE MJii MPaKTUYECKHMX padboT chopMHUpPOBAaHO B BHUJE
TEMAaTUYECKUX KOMILJIEKTOB M 00ECIIEUEHO B pacyeTe 0JJHOT0 KOMILIEKTa Ha JABYX 00yYaIOIIMXCsl.
Temaruueckue KOMIUIEKThI JabOpPaTOpHOro oOOOpYAOBaHUS IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUY aHAJIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX
CUCTEM B BHJIe TU(DPOBBIX JTa0OPATOPUIA.

[TporpamMma ydeOHOro npeamera Ousnka peanusyercs B yueOHOM kabuHere DU3MKH, B
KOTOPOI UMEETCsI BO3MOKHOCTh 00ECTIeUnTh CBOOOIHBIN AOCTyn B IHTepHET BO BpeMs yueOHOTro
3aHATHUS U B IEPUO]T BHEYUEOHOH IEATEIIEHOCTH 00YYarOIIIXCSI.

O6opynoBanue 1abopaTopuu U pabouux MeCT JIabopaTOPHH:

— Paboune mecta Ha 25 oOyuaromuxcs

— ABTOoMaTH3upoBaHHOE pabouee MECTO MpernoaaBaTes;

— HHTepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHas JI10CKa;

— Harnsgasie mocoOust (KOMITIEKTH Y4eOHBIX TaOJHII, TUIAKAThI: «(pU3HUECKIe BETUIHHBI U
dbyHIaMEHTaIbHBIE ~ KOHCTaHTBD»,  «MEXAyHapoAHas  CHCTeMa  €IMHUIl  CH»,
«TepHOANYEcKasl CHCTEMa XHMHUYECKUX d3JeMeHTOB a. W. MenneneeBay, MOPTPETHI
BBIIAIONINXCS YYCHBIX-(DU3UKOB U aCTPOHOMOB);

— JleMoncTparmonHoe 06opynoBanue (00111ero Ha3HAYCHUS U TEMaTHYECKHUE HAOOPHI);

— JlaGoparopHoe ob6opyaoBaHue (00IIero Ha3HAUYCHUS U TeMaTUYecKue Habophbl);

— Crarnueckue, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbBIE MOJICIIH;

— KoMrmiekT TexHruueckoi TOKyMEeHTallii, B TOM YHCIIe MaciopTa Ha Cpe/icTBa 00ydeHus,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

— KommiekT yueOHO-MeToANUeCKO JOKyMEHTAIIHNH;

— @oHJ OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 Un¢opmanmonHoe odecnieyeHne peajin3auuu NporpaMmsbl

B 6ubnunoreunsiit ¢GoHJ BXOAAT Yy4yeOHUKH U3 (eAepaJbHOro MNEepedyHs y4eOHUKOB,
JIOTTYIIEHHBIX K MCITOJIb30BAHUIO TIPU PEATN3alUi UMEIONINX TOCYIapCTBEHHYIO aKKPEIUTAIINIO
00pa30oBaTeNbHBIX HPOrPaMM HaAyaJdbHOIO OOIIEro, OCHOBHOTO OOLIEro, CpeaHero oOIero
00pa30BaHUsl OpPraHM3ALMUSAMH, OCYIIECTBISIIONIMMH OOpa30BaTENbHYIO JEATEIILHOCTh U
YCTAHOBJICHHSI MTPEJIEIBHOTO CPOKA MCIIOJIb30BAHMSI UCKIIOUEHHBIX YU€OHUKOB, YTBEPKAECHHOTO
npukazom MunnpocBemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MwuHIoCTE
Poccun 01.11.2022 N 70799).

Crynentam  Komremxka  obecmeyen  gmoctynma Kk yueOnukam  OBbC  Jlawp
(https://e.lanbook.com/) (xomnekmuu "®ITY. Cpeagnero o6mero oOpa3oBanus. M3n-Ba
«IIpocBemenuey, "Axagemus". O6meoOpa3zoBaTelbHbIE IPEAMETHI).

B oOpa3oBarenbHOM Ipoliecce MCIONb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI
u3 (emepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, JOMYIICHHBIX K
UCIIONIB30BAHUIO  TPH  pealu3allid  HMMEIOIIUX  TOCYAapCTBEHHYIO  aKKPEIUTAIHIO
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00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIEero
o0pa3oBaHus, YTBEp)KACHHOro mpukazoM Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).
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