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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
crienmanucToB cpeanero 3seHa 40.02.04 FOpucnpyaenuus.

VYuebnblii npenmer Pu3nka NpUHAAICKUT NMPeIMETHON obnactu EcrecTBeHHO-HAayuUHBIE
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
SHEPreTHKHU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHs] HOBBIX MaTepualoB C 3aJaHHBIMHU
cBolicTBaMM U Jpyrux. M3yueHue ¢u3MKM BHOCUT OCHOBHOM BKJIag B (OPMHpPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa 00ydaromuxcsi, B (OpMHUPOBAHUE YMEHUN NPUMEHSTh
HaYYHbII METOJ] TO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICOBAHHM.

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

KOMII€TCHIUM

OK 01. BeiOupats crnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;
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OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOUCKA, aHAJIM3a W HMHTEPIPETALUU
uH(popMaluu, 1 UHOOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad NMPoQecCHOHANIbHOMN
JESITEIIbHOCTH;

OK 03. IImanupoBaTh U peaIn30BBIBATh COOCTBEHHOE MPO(PECCHOHAILHOE U JIMYHOCTHOE
pasBUTHE, NPEANPHHUMATEILCKYIO JEATEIBHOCT B MPOQecCHOHANBHON cdepe, MCIOonb30BaTh
3HAHUS 10 NMPaBOBOU U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsX;

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

OK 05. OcyuiecTBisiTh YCTHYIO M MUCbMEHHYI0O KOMMYHHUKAIIMIO Ha TOCY/IapCTBEHHOM
sa3pike Poccuiickoit @eepannu ¢ yueToM 0COOCHHOCTEH COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. IlIposBisaTh TIpakAaHCKO-MATPUOTHYECKYIO MO3UILIMIO, JAEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJIEHUE HAa OCHOBE TPAAUIMOHHBIX POCCUHCKUX JyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX

OTHOILICHUN, TPUMEHSATH CTAHAAPTHl AaHTUKOPPYIILIMOHHOTO TOBEACHUS;
OK 07. CopneiicTBOBaTh COXpPAaHEGHUIO OKPYXKAIOIIEH Cpeabl, PecypcocOepexeHuIo,

INPpUMCHATH 3HAHHUA 00 W3MEHEHHH KinuMmara,

IMPUHIUIIBI

3¢ PEKTUBHO AEHCTBOBATH B YPE3BBIYAWHBIX CUTYaLUsX;

OK 08. HUcmnonb30Barh cpecTBa PU3NUECKON KyIbTYpPbl ISl COXPAHEHUS U YKPETJICHUS
3JI0pPOBBSI B TIpoLiecce MPOPeCCHOHATBEHOMN eI TEIEHOCTH U MO ICPKAHUS HEOOXOJUMOTO YPOBHS
($U3MIECKOoil MOATOTOBICHHOCTH;

OepeKITMBOrO  MPOU3BO/ICTBA,

CootHomienune o0mux kommnereHuud ProC CIIO 40.02.04 HOpucnpyneHumus,
JIMYHOCTHBIX Pe3yJbTATOB M MeTalpeIMeTHbIX Pe3yJbTaTOB

OO0mMe KoMNeTeHINHA
dIOC CIHO 40.02.04

JIMYHOCTHBIE pe3yabTaThl
POII COO

MetanpeametHsie pe3yibTaThl @OII COO

mudpoBoil  TpaHchopmMarm

OK 01. Beibupath 8) neHHocTu Hay4HOro no3HaHus: | OBNaZieHHe YHHUBEPCAILHBIMU  T03HABATEIbHBIMU
CIOCOOBI pelieHns 3a1a4 — copmMupoBaHHOCTD ACHUCTBUSIMHU:
npodeccCHOHANTBHOM MHPOBO33PEHU, 1) 6a30BEIE JIOTHYECKUE JEHCTBHS:
JEATETbHOCTH COOTBETCTBYIOIIETO —  caMOCTOSITENBHO (OPMYITHPOBATH U
MIPUMEHUTEBHO K COBPEMCHHOMY YPOBHIO aKTyaJM3UpOBaTh MpoOIIEMy, pacCMaTPUBATh €€
Pa3IMYHBIM KOHTEKCTaM; pas3BHUTHUS HaYKH, BCECTOPOHHE;
JOCTUIKCHUAM HAay4YHO- | —  ONpeAeHaTh LCJIHN ACITECIbHOCTH, 3a/1aBaTh
TEXHHYECKOTO IIporpecca H HapaMeTpsl U KPUTEPUH UX JOCTIKEHHUS,
OOIICCTBEHHOM  NPAKTUKH, | —  BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B
3a CHET IIOHMMaHuA PpOJIH paccMaTpUBaeMbIX (PU3NIECKUX SBICHUAX;
MH(DOPMALIOHHBIX —  pas3pabaThIBaTh IJIaH PELICHHUS IPOOIEMBI C
peCypCoB, Y4ETOM aHaJIu3a UMEIOLINXCS MaTEPUAIbHBIX U
MH(DOPMALIOHHBIX HeMaTepUaJbHbIX PECYPCOB;
Hponeccos W | —  BHOCHTH KOPPEKTHBHI B JIEATENHHOCTD,
HHq)OpMam:IOHHHX OLICHUBATh COOTBETCTBHE PE3YJIHTATORB IIENISM,
TCXHOJOTMH B yCJIOBHAX OIICHUBATh PUCKH MOCIEICTBHUN ACITEIbHOCTH;

KOOPJMHHUPOBATH U BHIIIOIHSITE paboTy B

MHOTHX  cdep  IKH3HH YCIIOBHSX PEAIbHOTO, BUPTYaJILHOTO U
COBPEMEHHOTO 00IeCTBa; KOMOMHHPOBAHHOTO B3aMMOJIEHCTBYS;

— OCO3HAHHC UCHHOCTH | _  naspuBaTh KpeaTUBHOE MBIIUIEHHE PU PEIIEHUH
Hay4yHOH  JeATeIbHOCTH, SKHIHEHHBIX TIPOGIIEM.
TOTOBHOCTE  OCYIUECTBIATE | 9) Ga30Bp1e HCCTEAOBATENBCKUE AEHCTBHS:
TIPOCKTHYIO M|~ Brmanerh HayuHO# TEPMHHOJIOTHEH, KIIOUEBBIMHU
HCCIICA0BATCIIECKYIO TIOHATHSMHU M METOJIaMH (DPM3MUECKOH HAyKH;
JEATEILHOCTD

HWHAWBUYAJIbHO U B I'pYyIIIIC.

BJIaIeTh HaBBIKAMH Y4eOHO-HCCIIeI0BATEIbCKOM
W TIPOEKTHOH JIESITEIEHOCTH B 00IaCTH (DU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY ITOUCKY METOJIOB PEIICHHMS
3a]a4 (pU3NUECKOro COolepKaHMsI, IPUMEHEHHUIO
Ppa3JIMYHbIX MECTOJ0B IMTO3HAHUA,

OCYIIECTBIIATH PA3JIMYHBIC BUABI ACATCIIbBHOCTU
T10 MOJIYYCHUIO HOBOT'O 3HAHUS, €TO
MHTEPIPETANNH, IPe0OPa30BaHUIO H
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MPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX
CHUTYaIUsIX, B TOM YHCIIE TIPU CO3IAHIH YIEOHBIX
MIPOEKTOB B O0JIACTH (HU3UKH;

—  BBUIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33124y, BBIIBUI'aTh TUIIOTE3Y
ee peLIeHHs, HaXOUTb apI'yMEHTHI IS
JIOKa3aTeIbCTBA CBOUX YTBEPIKICHUI, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEILCHHUS;

—  aHaTU3MPOBATh MOITYYCHHBIC B XOZE PEIICHHS
3a7a4qM Pe3yIbTaThl, KPUTHUCCKH OLCHUBATh X
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCIIOBUSIX;

—  CTaBHTH U (YOPMYIHPOBATH COOCTBEHHBIE 3a1a4H
B 00pa30BaTEIbHON IESTENBHOCTH, B TOM YHCIIE
NpY U3y4eHUHU PU3NKY;

—  J1aBaTh OLIGHKY HOBBIM CHUTYallMsM, OLICHUBATh
MPUOOPETEHHBIH OIBIT,

—  yMETb IEPEHOCHUTh 3HaHUS N0 (U3UKE B
NPaKTHYECKYIO 00JIaCTb )KU3HENESATEIbHOCTH;

—  yMETbh MHTETPUPOBATh 3HAHMS U3 Pa3HBIX
MPeMETHBIX O0JacTei;

—  BBIIABUTATh HOBBIC HJEH, NIPEJIaraTh
OPHUTHHAIBHBIC MTOJXObI M PEIICHHS;

—  CTaBWTh MPOOJIEMBI U 331a4H, JIOMYCKAIOIIIe
IPTEPHATHBHBIC PEIICHHUSI.

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CPEJICTBA
MIOUCKa, aHAIIn3a U
HHTEPIIPETALUH
nHdopmanuu u
nHpopMannoOHHbIE
TEXHOJIOTUH JIS
BBITTOJTHEHUS 337124
npodeccCHOHANTBHOM
JeATEeIbHOCTH;

OBnajgeHne yHUBEPCATHHBIMH  TO3HABATECIHHBIMU

JIEUCTBUAMU:

3) pabora ¢ HHpOPMAITUCIi:

— BJIaJICTh HABBIKAMH TIOJTy4YEHUs HHPOPMAIHU
(hU3NYECKOTO COMCPIKAHKS U3 UCTOUHUKOB Pa3HBIX
THTIOB, CAMOCTOSATENHHO OCYIIECTBISTH TIOUCK,
aHaN3, CHCTEMAaTH3AINIO0 U MHTEPIIPETAIIUIO
WHPOPMALIUHU Pa3THIHBIX BUAOB U (hopM
TIPEICTaBIICHHUS;

— OIIGHUBATh JOCTOBEPHOCTH MH(POPMAIIUH;

— HCTIONIb30BATh CPENICTBA HH(POPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 ¢ COOII0ACHIEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, peCypcocOepeKeH s, TPABOBBIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH
0e30IaCHOCTH;

— CcO37aBaTh TEKCTHI (DU3UYECKOTO CONCPKAHUSI B
pasmuyHBIX (opMaTax ¢ yYETOM Ha3HAUYCHUS
WHPOpPMALIMM W TMEJNEBOW AayAWTOPHH, BEIOUpas

ONTHMAJIBHYI0  (QOpPMYy  TPEACTAaBICHUS  H
BU3YyTH3AIHH.
OK 03. IInanupoBate u 6) TpyIOBOTO BOCITUTAHUS: OBnaziecHWe  YHHUBEPCAIbHBIMU  PETYJSITUBHBIMHU
peanau30BLIBATH — HWHTEpeC K  Pa3INYHBIM | JEHCTBUAMM:
cobcTBEHHOE chepam mnpodeccronansHol | 1) camoopranuzanus:
npo(eCCUOHANIEHOE 1 JEATEIIbHOCTH, B TOM HYHCJIE | — CaMOCTOSITEIBHO OCYIIECTBIISTH

JIMYHOCTHOE pa3BUTHUC,
TPEIIPUHHIMATETBCKYTO
ACATCIIBHOCTH B
poheCCHOHATBHOM
ctepe, UCIIONB30BATH
3HAHMS 110 IPABOBOM U
(uHAHCOBOM
IPaMOTHOCTH B

CBSA3aHHBIM C (QU3UKOH W

TEXHUKOI, YMEHHE
COBEpIIATh OCO3HaHHBIN
BEIOOp Oynmymieir mpodeccun
" peau30BEIBATh
COOCTBEHHBIE KU3HCHHBIC
TUTAHBI;

TOTOBHOCTB M CIIOCOOHOCTB K
00pa3zoBaHUIO u

MO3HABATENIbHYI0 JAEATENBHOCTE B 00NacTH
(GU3UKN W aCTPOHOMHH, BBISBIIATH IPOOIIEMBI,
CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSTENBHO COCTAaBJIATh IUIAH pPELICHUS
pacueTHbIX M KayeCTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHHS ITPAaKTHYECKOH paboThl C y4eToM
HUMEIOIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U NMPeNNOYTeHUN;

—  JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM;
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Pa3siInYHbIX )KU3HCHHBIX
CUTyalniax;

caM000pa30BaHHIO B 00JaCTH
(U3MKK Ha MPOTSHKEHUH BCEi
JKH3HU;

—  pacmmpsATh paMKH ydeOHOro TmpemMera Ha
OCHOBE JIMYHBIX MPEAOYTCHUH;

— JenaTh OCO3HAaHHBIA BBIOOp, apryMEHTHPOBATH
ero, Opathb Ha ce0st OTBETCTBEHHOCTh 32 PCILICHHE;

—  OILICHUBATh MPUOOPETCHHBIH OIIBIT;

—  CHOCOOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO
SpyAMIMH B 00macTH (U3HMKH, MOCTOSHHO
MOBHIIATh CBOU 00pa3oBaTeNbHBIN u
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

—  J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBBI B AEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

—  BJAJeTh HABBIKAMH I03HABATEIHHOH pedieKcuu
KaK OCO3HaHUs COBEPUIAEMBbIX JEUCTBUU U
MBICJIUTENBHBIX IIPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHUI;

—  UCIOJIb30BaTh MPUEMBbI Pe(ICKCHH HJIsT OLCHKH
CHUTYalliH, BEIOOpA BEPHOTO PELICHUS;

—  OLECHUBAaTbh PUCKU U CBOEBPEMEHHO NMPUHUMATD
pELIeHHUS [0 UX CHUXKEHUIO;

—  [pPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTUX MIPU
aHaJiM3€e pe3yJbTaTOB ACSTEIHLHOCTH.

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

8) HEHHOCTHU HAYYHOT'O IO3HAHUA:

c(hopMHPOBaHHOCTD
MHPOBO33pEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHst GU3NUECKOI
HayKH;

OCO3HaHHUE IIEHHOCTH
Hay4YHOW JIeSTeILHOCTH,
TOTOBHOCTB B IIPOLIECCE
u3y4eHus QU3NKH
OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATEIBCKYHO
JeATEeIbHOCTh
WHJIMBHYJILHO M B TPYIIe

OK 05. OcyiecTBisaTh
YCTHYIO U IUCBMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCYZapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu
C y4eTOM 0COOEHHOCTEH
COIMANEHOTO U
KYJBTYpHOTO KOHTEKCTA;

OBnajgeHne YHUBEPCAITBHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmenue:

— OCYIIECTBISATH OOIICHUE HA YPOKaxX (PU3HUKH U BO
BHEYPOYHOH JEATEIHHOCTH;

— pacmo3HaBaTh MPEANOCHUIKUA KOHMIMKTHBIX
CUTYyAIMi U CMATYATh KOHQ)IUKTHI,

— Ppa3BepHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY
3pEHHS C UCIIOJIH30BAHNEM S3BIKOBBIX CPEIICTB.

2) COBMECTHasI ICATEIILHOCTB:

— TIOHHUMATbH U HCIIOJH30BATh IPEUMYIIIECTBA
KOMaHHOU ¥ WHAWBUIYAIEHOW PabOTHI;
BEIOMpPATh TEMATHKY ¥ METOJBI COBMECTHBIX
JIEHCTBUH ¢ yU4eTOM OOIMUX HHTEPECOB, U
BO3MOYHOCTEH KaXKJIOTO YJI€HA KOJUIEKTHUBA;

—  NPUHUMATH [IETTH COBMECTHOM JIEATEILHOCTH,
OpTaHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS
10 €€ IOCTW)KEHHUIO: COCTaBJIATH IUIaH IEHUCTBUH,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYXKIaTh Pe3yIbTaThI
COBMECTHOH paboTEHI;

—  OIIGHWBATh Ka4eCTBO CBOETO BKIIA/A M KAXKIOTO
YY9acTHHKA KOMaHJbI B OOIIUI pe3yIbTaT 1o
pa3pabOTaHHBEIM KPUTEPHSIM;

—  TpeayaraTh HOBBIE MPOCKTHI, OIICHUBATH UJICH C
MO3UIIUU HOBU3HBI, OPUTUHAIHHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;

— OCYIIECTBJIATh ~ TO3WUTHBHOE  CTPATETHYECKOe
MOBE/ICHUE B Pa3IMYHBIX CHUTYAIHMsX, MPOSBISATH
TBOPYECTBO u BOOOpakeHue, OBITH
WHUIAATHBHBIM.

OBnazieHWe  YHHUBEPCAIbHBIMU  PETYJSITUBHBIMU

JIEHCTBUSIMU:

3) npuHATHS ce0sl U IPYTHUX:

—  TpPUHUMATH ce0sl, IOHUMAsi CBOU HEJOCTATKH U
JIOCTOUHCTBA,

—  NPUHUMATh MOTHBBI U PTYMEHTHI IPYTHX TIPHU
aHaJIM3e Pe3yIbTAaTOB JACITCILHOCTH;
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MIPU3HABATh CBOE MPABO M MIPABO IPYTHX HA

OmMOKY.

OK 06. ITposiBATH
TpaskAaHCKO-
MaTPUOTUYECKYIO
MO3UIIHIO,
JI€MOHCTPHUPOBATh
OCO3HaHHOE MOBE/ICHNUE
Ha OCHOBE
TPagUIMOHHBIX
POCCHUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCJIC
C Y4€TOM rapMOHH3AIIH
MEKHAIMOHAIBHBIX 1
MEXKPEJIUTHO3HBIX
OTHOILCHUH, TPUMEHATh
CTaHJapThI
AHTUKOPPYIIHOHHOTO
TNOBEICHUA,

1) Tpa)kJaHCKOTO BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH
TpaxITaHCKOU TO3UITUN
obyuaromerocs Kak
AKTUBHOTO M OTBETCTBCHHOTO
4JIeHa POCCUHCKOTO
00111eCTRA;

MIPHUHATHE TPAIUIIHOHHBIX
00IIIEYETOBEYECKAX
TYMaHUCTUYECKHUX H
JIEMOKPATHIECKIX
IICHHOCTCH;

TOTOBHOCTPH BECTH
COBMECTHYIO JICATCIILHOCTh B
HHTEpECcax rpaxaaHCKOro
o01ecTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUH B
obpazoBaTenbHOI
OpraHu3aIiH;

YMEHHE B3aUMOJCHCTBOBATH C
COLMATEHBIMU MHCTUTYTaAMH
B COOTBETCTBHH C HX
(DYHKIHMAMU ¥ Ha3HAUYCHUCM;
TOTOBHOCTH K TYMaHHTapHOU
Y BOJIOHTEPCKOU
JIESITeTIbHOCTH;

2) naTpHOTUYECKOI'0 BOCITUTAHUA:

3)

c(hOpMHUPOBAHHOCTH
POCCHUHCKOM T'paXk1aHCKOI
WJICHTUYHOCTH, TaTPUOTH3MA,;
LICHHOCTHOE OTHOLICHHE K
rOCyIapCTBEHHBIM CHMBOJIAM,
JOCTIDKCHUSM POCCUHCKUX
YYEHBIX B 007aCcTH (PH3UKH U
TEXHUKE;
JyXOBHO-HPaBCTBEHHOTO

BOCITMTaHUS

c(hOpPMHUPOBAHHOCTH
HpPaBCTBEHHOI'O CO3HAHU,
STHYECKOTO TIOBEACHUS;
CIOCOOHOCTH OLIEHUBATh
CHUTYAIUIO U IPUHHUMATh
OCO3HAHHBIE PEIICHHUS,
OPHEHTHPYSICh Ha MOPAIBLHO-
HpPABCTBEHHbIC HOPMBI U
L[EHHOCTH, B TOM YHUCIIE B
JACATCIBHOCTH YYCHOT O,
0CO3HaHKE JINYHOTO BKJIA/Ia B
IOCTPOECHUE YCTONYHUBOIO
Oynymiero;

OK 07. ConeticTBOBaThH
COXPaHEHHIO
OKpY>Karoulei cpeipl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MCHCHHH KJIMMAaTa,
TIPHUHITUITEI OEPEHKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO

7) DKOJIOTUYIECKOTO BOCITUTAHMUSI:

c(hopMHPOBAHHOCTH
9KOJIOTMYECKOH KYJIBTYPHI,
0CO3HaHHE TI00ATBFHOTO
XapakTepa IKOJOTHICCKIX
npobiiem;

TUTAHUPOBAHHE U
OCYLIECTBIIEHUE IEUCTBUH B
OKpYXKalolleu cpese Ha
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JIeiicTBOBAThH B OCHOBE 3HAHHS IIeNeH

Ype3BbIYAHBIX YCTOHYHBOTO Pa3BUTHS
CUTYaLUsAX; YEJI0BEYECTBA;
—  pacimMpeHHe OmbITa
JIeSITEIbHOCTH
JKOJIOTUYECKOU

HalpaBJICHHOCTU Ha OCHOBE
UMEIOLIMXCS 3HAHUM 110

buzmke;
OK 08. Ucnonp3oBaTh 5) ¢pu3MUECKOTO BOCTIUTAHHUS:
cpencTBa GU3MIECKOH — chOopMHPOBAHHOCTH
KYJIBTYPBI JJIsI 30pOBOr0 U 0e30MacHOro
COXpaHEHHs U obpasza KH3HHU,
YKpEIUIeHHUs 3/I0POBbS B OTBETCTBEHHOT'O OTHOIICHHUSI
nporecce K CBOEMY 3/I0POBBIO, B TOM
po¢heCCHOHATBHOM YHCIIe 33 CYCT COOJOJICHHUS
JeATEILHOCTH U TpeboBaHMiI  Oe30macHOM
MO/ IepIKAHUST SKCILTyaTaluu cpeacTB
HEOOXO0ANMOTr0 YPOBHS HH()OPMAITHOHHBIX u
¢busnyeckoii KOMMYHHUKAIIHOHHBIX
MOATOTOBJICHHOCTH; TEXHOJIOTHM.

4) 5CTEeTUYECKOTO BOCTIUTAHUS:

—  3CTETHYECKOE OTHOIICHHE K
MHpY, BKJIIOYas 3CTETHKY
Hay4HOTO TBOPUYECTBA,
MPUCYIIETO (HU3NIECKOH
HayKe.

IIpenmeTrHble pe3yJibTaThl 0OCBOCHHS y4eOHOro npeamera @usznka

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 BKJIa/1€ POCCUICKUX U 3apyOeKHbIX
YYCHBIX-(DM3UKOB B PA3BUTHE HAYKU; TOHUMaHUE (PU3HUECKOM CYITHOCTH HAOFOJaeMBbIX SIBJICHHUI
MUKPOMHpA, MAaKpOMHUpAa W MEraMupa; I[OHUMaHHE pOJIM ACTPOHOMHUH B IPAKTHYECKON
JESTEIbHOCTH YeJOBeKa M JallbHEHIIEeM Hay4YHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
dbopMHpoBaHUU Kpyrozopa M (PyHKIMOHAJIBHOW TI'paMOTHOCTM YEJIOBEKa JJs peIIeHUs
MPAKTUYCCKUX 3aaa4,

2) chopMUPOBAaHHOCTh YMEHHI pacrno3HaBaTh (PU3MYECKHE SIBIEHUS (TPOLECCHI) U
OOBSACHATP KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPaBHOMEPHOE U pPaBHOYCKOPEHHOE
OpSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MajieHHWe Tel, JABWKEHHE MO OKPYXHOCTH, MHEPIHS,
B3aMMOJIeICTBHE TeN, KojeOaTenbHOE ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHHUE; MU Qy3us,
6pOYHOBCKOG ABUXKXCHUC, CTPOCHUC )KI/II[KOCTCI\/JI U TBCPABIX TCJI, U3MCHCHUC o0beMa Tel npu
HarpeBaHuu (OXJIAXAEHUH), TEIJIOBOE DPAaBHOBECHE, HCHApeHUe, KOHJIEHCalus, IUIaBJICHHE,
Kpuctajuindauus, KUIICHHUE, BJIA)KHOCTH BO3]yXa, CBA3b CpGI[HGfI KHHETHYECKOM OHCPTUn
TEIUIOBOTO JBHMKEHHSI MOJIEKYJI C aOCOIOTHOM TeMIepaTypoil, MOBBIIIEHUE JIaBICHUS T'a3a Mpu
€r0 Harp€BaHuMM B 3aKPBITOM COCYJAC, CBA3b MCXKAY IapaMETpaMHd COCTOsHHA Tra3a B
M30IIpOLECCAX; AIEKTPU3ALIMS TEJl, B3aUMOJEHCTBHE 3aps/10B, HATPEBAaHUE ITPOBOJAHHMKA C TOKOM,
BSaI/IMOI[eI\/’ICTBI/Ie MAarHuToB, J3JICKTPOMAarHuTHas WHAYKIHA, ,ZICI\/'ICTBI/IG MAarHuTHOT'O IIOJA Ha
OPOBOJHUK C TOKOM W JBHXKYIIMHCSA 3apsl], 3JIEKTPOMAarHUTHbIE KoJIeOaHWS U BOJIHBI,
NpSIMOJIMHEHHOE  pachpoCTpaHEHUE CBETa, OTpaKE€HUe, IMpesloMIIeHHue, WHTep(epeHus,
Tudpakius U MoNspU3alMs CBeTa, AHcIepcus cBeTa; (oTtornekrpuueckuil addekr, ceroBoe
JIaBJICHUE, BO3HUKHOBEHHME JIMHEHYAaTOro CIEKTpa aToMa BOAOpPOJAA, €CTECTBEHHas U
HCKYCCTBEHHAs pal0aKTUBHOCTH;

3) BJIaICHHUE OCHOBOIIOJIAraronumMu CbI/ISI/I'-IeCKI/IMI/I INOHATUAMHN HW  BCIHMYHMHAMH,
XapaKTepU3YIOMKUMU (U3NYECKUE TMpOIecChl (CBA3aHHBIMU C MEXaHHYECKUM JBH)KEHHEM,
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B3aUMOJICHICTBUEM TeJI, MEXaHWYECKHMMH KOJEOaHUSIMH M BOJIHAMH, aTOMHO-MOJIEKYJISPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMU IPOLECCAMU; DJIEKTPUYECKMM W MArHUTHBIM IOJSIMU,
AIIEKTPUYECKUM TOKOM, JJIEKTPOMArHUTHBIMH KOJEOAHUSMH M BOJHAMH; ONTHYECKUMHU
SBJICHUSIMU; KBAHTOBBIMHU SIBICHUSIMU, CTPOCHHUEM aToMa M aTOMHOTO Si7Jpa, paJlO0aKTUBHOCTHIO);
BJIQJICHHE  OCHOBOIIOJIATAIOIIMMU  aCTPOHOMMYECKMMM  IOHSATUSAMH,  IO3BOJISIOLIMMU
XapakTEepU30BaTh IMPOLECCHI, IPOUCXOMASIIME Ha 3B€3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJIaKTUYECKOU cpefie; IBUKEHNE HeOECHBIX TeJ, BOJIOLNIO 3Be3/] U BeeneHnoil;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOT'O TATOTECHUS,
I, II n III 3akoHbl HprOTOHA, 3aKOH COXpaHEHMsI MEXAHWYECKOW SHEPrUH, 3aKOH COXPaHEHUS
MMITYJIbCa, MPUHLHUI CYNEPHO3ULUUU CHJ, NPUHLMUII PABHONPABHOCTH WHEPUHUAIBHBIX CUCTEM
0TCYETA; MOJIEKYJIIPHO-KMHETUYECKYIO0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, MEPBbII
3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAaHEHHUsI FIEKTPUUECKOro 3apsaa, 3akoH Kyiona, 3akon Oma
JUISL ydacTKa 1enu, 3akoH OMa JiJ1sl TOJIHOM 3JIEKTPUYECKOM 1ienu, 3akoH Jxoyns - Jlenua, 3akon
3JIEKTPOMAarHUTHOW HWHAYKLUWUH, 3aKOH COXPAHEHWS HHEPrud, 3aKOH MPSIMOJIUHEHHOIO
pacrnpoCcTpaHEHHs CBETA, 3aKOH OTPA)KEHUS CBETA, 3aKOH IPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUs
SHEPIHM, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apslia, 3aKOH
COXpPaHEHHs MacCOBOTrO YHMCa, NMOCTyJaThl bopa, 3aKOH pajioaKTUBHOTO paclaja); yBEpEeHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHanu3e (GU3HUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHue YYMTHIBaTh TpaHMIIBI MPUMEHEHHMS HW3YYEHHbIX (U3NYECKUX MOJENCH:
MaTepuaibHas TOUKa, MHEpLUaIbHasl CUCTEMA OTCUETA, U/I€AJIbHBIN I'a3; MOJIETIU CTPOEHHUS ra3oB,
AKUAKOCTEN U TBEPJIBIX TEJI, TOUSUHBIH ANEKTPUUYECKUH 3apsl, AepHas MOJIENIb aTOMa, HyKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3NUecKux 3aaay;

6) BiageHHE OCHOBHBIMH METO/JaMHU HAYYHOTO TO3HAHHS, WCIOJIB3yeMbIMU B (hH3HKe:
MPOBOAUTH TMPSIMbIE U KOCBEHHBbIE M3MEpeHHUs (PU3MYECKHX BEIMYMH, BHIOWpas ONTUMAbHBII
Croco0 M3MEpEeHMs] U HUCHOJIb3Yys W3BECTHBIE METOJbl OLIEHKM IOTPEIIHOCTEH H3MEpEHUH,
MPOBOAMTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C KCIOJB30BAHHEM MPSMBIX
U3MEpPEHUH, OOBSACHATH IMOJIyYEHHbIE PE3yJbTAThbl, UCIONb3YsI (PU3NYECKHE TEOPUU, 3aKOHBI U
MOHSTHUS, W JieJaTh BBIBOJBI; COONMIOJATh MpaBuia O€30HacHOr0 TpyAa MpH IMPOBEIECHUU
UCCJIEJOBAaHUM B paMKax y4eOHOTO SKCIIEPUMEHTA U y4eOHO-HCCIIE10BaTENbCKON AESITENIbHOCTU
C HUCMOJIb30BaHUEM IM(PPOBBIX M3MEPHUTEIBHBIX YCTPOWCTB U Ja0OPAaTOPHOTO 0O0OPYIOBAHUS;
c(OpMUPOBAHHOCTH MPEACTABIECHUIN O METOaX MOJyUEHUsI HayYHbIX aCTPOHOMHYECKHUX 3HAHUM;

7) cOpMHUPOBAHHOCTh YMEHHS pelllaTh pacueTHBIE 3a/1a41 C SIBHO 3aJJaHHON (U3NYECKOM
MOJIEJIbI0, UCIIONIb3YS (PU3NYECKUE 3aKOHBI M IMPUHLMUIIBI; HA OCHOBE aHalli3a yCIOBHS 3a/laud
BBIOMPATh (PU3UYECKYIO MOJENb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (hOPMYJIIbI, HEOOXOJUMbIE
JUIsL €€ pEeLIeHHUsl, NPOBOAMUTH pPacyeTbl U OIEHUBATh PEAJbHOCTh IOIYYEHHOI'O 3HAYEHUs
¢u3nyeckoil  BeNMMUMHBI,  pellaThb ~ KAaueCTBEHHbIE  3a/auyM, BbICTpaMBas  JIOTHUECKH
HENPOTUBOPEUHUBYIO LIEMIOYKY PACCYXACHUN C OMOPON Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

8) chopMuUpPOBaHHOCTh YMEHHSI TPHUMEHSTH IMOJTYYEHHBIC 3HAHUS MJI1 OOBSICHEHUS
YCIOBUH MPOTEKaHUs (PU3NUYECKUX SIBIICHUH B IPUPOE U IS IPUHSITUS NPAKTUYECKUX peIIeHUH
B TIOBCEJHEBHOM MHW3HU s oOecrneueHus 0€30MacHOCTU MpU OOpaleHHUH € ObITOBBIMHU
npubopaMu M TEXHUUYECKUMM YCTPOWCTBAMH, COXPAaHEHMs 3/10pOBbS M COONIOEHHUS HOPM
HKOJIOTHUECKOT0 TOBEACHUS B OKpY’Karollel cpejie; MOHMMaHHe HEOOXOJUMOCTH NMPUMEHEHUS
JTOCTHXKEHUIN PU3UKU U TEXHOJOTUHN JJIs PallMOHAIIBHOTO IPHUPOIOTIONIb30BaAHMS;

9) chopMUPOBAaHHOCTb COOCTBEHHOW TMO3UIMM IO OTHOIIEHUIO K (PU3UYECKOM
uH(pOpMalliK, TMOJy4aeMOll U3 pa3HBIX HCTOYHUKOB, YMEHMH HCIONb30BaTh LU(GPOBHIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOH u
HAyYHO-TIOMYJISIPHOM HMH(pOpMAIMU; DPAa3BUTHE YMEHUN KPUTHUECKOrO aHalIHW3a IOJIydaeMon
uHpOpMaINH;

10) oBnaseHrne yMeHUSAMHU pabOTaTh B TPYMIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMATBHBIX
posiel, mIaHupoBaTh pabOTy TPYyNIbI, pPALUOHAIBHO pPACHPENENATh JESITEIbHOCTh B
HECTaHJIaPTHBIX CUTYyalMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYMIBI B
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peleHrne paccMaTpUBaeMOu POOIEMBI;

11) oBnagenue (chOpMHUPOBAHHOCTH TMPEACTABICHUI) MPaBUIAMH 3alUCH (PU3MUECKHUX
dbopMmyI penbedHO-TOUCHHON cucTeMbl 0003HadeHuit JI. bpaiins (U1 clienbiX u CITaboBUASIINX
0o0yyJaromuxcs).

3. COAEPXKXAHUE YYEBHOI'O ITPEJIMETA ®W3HUKA (FA30OBbII YPOBEHB)

Paznea 1. ®u3nka 1 MeTOAbI HAYYHOI'O O3HAHMS.

®usuka - Hayka o npupoge. HaydHble MeToabl IO3HaHUA OKpY’Karoumero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (HU3NYECKUX SBICHUH U mporieccoB. Hayunsle runoresbl. Ou3ndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Porms m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAy4HOW KapTHHBI MHpaA, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

JleMoHcTpanuuu.

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHBIC TATUUKU.

Paszgen 2. Mexanuka.

Tema 1. Kunemamuka

Mexanuyeckoe nBukeHHe. OTHOCHUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuera. Tpaekropus.

[lepemenienue, cKOpocTb (CpelHsis CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CUCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN U
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKCHHE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneliHoe paBuxkeHue. JIBMKEeHHE MaTEpPUAIbHOM TOYKHM IO OKPYXHOCTH C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsE CKOpOCTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: CIHIOMETP, JIBIKCHHE
CHaps/0B, LICTIHbIE U PEMEHHBIE MepeIadH.

JleMoHcTpanum.

Mopenb cucteMbl OTCUeTa, WUTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

DKCIepuMEHT, 1ab0paTOpHbBIE paOOTHI

N3yyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPEAEICHUSI MTHOBEHHON CKOPOCTH.

UccnegoBanue  COOTHONIEHHMS ~ MEXAYy  NyTSIMH, HOPOWJIEHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC MPOMEXKYTKH BPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHUH C
Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nNBUKEHUS 1IAPUKA B BI3KOU KUJKOCTH.

N3yyenue nuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa.
ITpunnun orHocutensHocTH ['anunes. [1epsbiii 3akoH HeroToHa. IHEepLnanbHbIE CUCTEMBI
OTCUeTa.
Macca tena. Cuna. [lpunmun cynepnosunmu cwi. Bropoil 3akoH HerooTtona ais
MaTepuanbHOU ToUKkU. Tpernii 3akoH HprOTOHA JUIsl MaTepranbHbBIX TOYEK.
3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
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Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenne. Buasr Tpenus (mokosi, ckoiabxeHus, kadenus). Cwia tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cOnpoTUBICHUS
IIPU IBUKEHHUH TeJa B KUAKOCTU WM rase.

[TocTynaTtenbHO€ U BpalIaTeIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TEaA.

MoMeHT cuiibl OTHOCHTEIBHO OCH BpamieHus. [lmedo cuibl. YcinoBusi paBHOBecHs
TBEP/OIO Tea.

TexHuyeckue yCTpoOHCTBA M MPAKTUYECKOE MNPUMEHEHHE: MOAIIUIHUKY, JBHKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanum.

SIBiieHME MHEpUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TETI.

Bropoii 3akoH HeroToHA.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIbEME U MAJCHUH.

CpaBHEeHHE CUJT TPEHUS TTOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBECHs TBEPAOIo Tena. Buasl paBHOBecHSI.

DKCHepuMEHT, 1ab0paToOpHbBIE paOOTHI

N3yuenue nuxenus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO Tella, HMEIOIIETO OCh BpaILCHUS.

Tema 3. 3akoHbl cOXpaneHus 6 MexaHuxe.

Nmnynbe MmaTepranbHON TOUKH (Tela), CUCTEMbl MaTEPUATIBHBIX TOUYEK. IMIyIbC CUITBI U
MU3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBHIKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUH KUHETHYECKOMH
DHEPIHH.

[TorennuaneHast o»Heprus. IloTeHuumanbHas sHeprus ynpyro jaedopMupoBaHHOM
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJU3H MOBEPXHOCTU 3eMJTH.

[ToreHnuanbHble M HEMOTEHUUAIbHbIE CHIbL. CBS3b paOOThl HEMOTEHLHAIBHBIX CHJ C
M3MEHEHHNEM MEXaHUYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpoHCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEep, NPy KUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

Ilepexoa moTeHIIMATLHON SHEPTUU B KUHETHYECKYIO 1 00paTHO.

DKCIIEpUMEHT, 1a00opaTopHbIe paboThI

N3ydyenne abCONIOTHO HEYIPYroro ynaapa ¢ IMOMOIIBIO JBYX OJUHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanmne cBsizu pabOTHl CHIIBI C MU3MEHEHHMEM MEXaHMUYECKON SHEepruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. MosekynsipHas pu3nKka 1 TePMOIUHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeOPULL.

OCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U UX OIIBITHOE 000CHOBAHHUE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BELLIECTBA.
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Mopnenu cTpoeHus ra30B, JKUIKOCTEH U TBEPABIX TN M 00bICHEHNE CBONCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekyil. KonnuectBo BemectBa. [loctosinaas ABoraapo.

TernnoBoe paBHOBecue. Temneparypa u ee uzmepenue. llkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUHU
UACabHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa-Knaneiipona. 3akon [lanbrona. M3ompoiieccsl B UaeaIbHOM raze ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHcTpauuu.

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaguu MOJEKys
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKCHHUSI.

Mogaens onbiTa llTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUA.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJLY IABJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, WJUTFOCTPUPYIOILINE YPABHEHUE COCTOSTHUS UJ1€aJIbHOTO T'a3a, H30IPOLIECCHI.

DKCHepuMEHT, 1ab0paToOpHbBIE paOOTHI

Ompenenenne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHH 00bema
KOMHATBI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEK/Ty MTapaMeTpaMU COCTOSIHUS Pa3pekKeHHOTO rasa.

Tema 2. Ocrhogbl mepmMoOUHAMUKU.

TepMmonnHaMuyeckas cucreMa. BHyTpeHHss dHEprusi TEPMOJANHAMUYECKOW CUCTEMBI U
crocoObl ee u3MeHeHus. KonnyecTBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
UJCAIBHOrO raza. Buael Teruionepesadn: TEIIONPOBOAHOCTh, KOHBEKLUS, U3IyYCHHE. Y IeTIbHas
TEIUIOEMKOCTh BellecTBa. KoinuecTBo TEIIOThI IPU TEIUIoNepeiaye.

ITonatue 06 aamabatHoMm mporecce. [lepBblii 3akoH TepmMoauHaMuKH. lIpumeHneHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast UHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJE.

TennoBeie MamuHbl. [IpuHIUIBL 1eHCTBUS TEIUIOBBIX MaluH. [IpeodpazoBanus sHeprun
B TEIUIOBBIX MamnHax. Koaduuuent nonesznoro neiictsus remnoBoil mammusl. [ukn Kaprao u
€ro KO3 QUIUEHT MMOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMNIOIHEPTETUKH.

TexHudyeckue ycTpoiicTBa M MNPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

JleMOHCTpanuu.

W3meHeHne BHYTpEHHEH SHEpruu Tejaa MPU COBEPIIEHUU padOThI: BBUIET HMPOOKU W3
OyTBUIKH O] ACHCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(hupa B JIaTYHHOU TpyOKe MyTeM TpEeHUs
(BUICOIEMOHCTpALIHS ).

V3MeHeHMne BHYTpEeHHEH SHEpruM (TeMIlepaTypsl) Teja Mpu Terionepeaaye.

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

Monenu napoBoii TypOUHBI, IBUTaTelNsi BHYyTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

DKCIIepUMEHT, 1a00opaTopHbIe PadoThI

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Aepecamuvie cocmosinus éewyecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcauusa. Mcmapenune wu KkumneHwe. AOCONIOTHAs U
OTHOCHTEJIbHAS BIIAXKHOCThH BO3ayXa. HacelmeHnnsiit map. Y aenpHas TEIioTa mapooopa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT AaBJICHHUS.

TBepnoe Teno. Kpucrammmaeckue u amopdubie Tena. AHH30TPOIUS CBOWCTB KPUCTAIIIIOB.
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Kunkue kpucramnsl. CoBpeMeHHBbIE MarTepuasibl. [lnaBneHue W KpucTalu3anus. Y aelbHas
teruioTa riasieHus. Cyonumanms.

YpaBHEHHE TEIIOBOTO OanaHca.

Texnuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYUYCHHS COBPEMEHHBIX MaTepHUAIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

JleMoHcTpanuuu.

CBolicTBa HaCBIIIEHHBIX apOB.

Kurnenne npu MOHMKEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaOmoienne HarpeBaHus ¥ IUTABJICHUS KPHCTAUIMYECKOTO BellecTBa. JleMoHCTparus
KPHUCTAJIJIOB.

DKCIIepUMEHT, 1a00paTopHbIe PabOThI

N3mepenne 0THOCUTEIHHON BIaKHOCTH BO3TyXa.

Pasznea 4. diiekTpoguHAMHUKA.

Tema 1. Dnexkmpocmamuxa.

OnexTpuzanus Teld. OIEKTpUYeckuil 3apsa. JlBa BuIa 5SIEKTPUYECKHX 3apsi/ioB.
[IpoBoIHUKY, TUATIEKTPUKH U MOTYTPOBOAHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsaoB. 3akoH Kynona. TodeuHbli  3ieKTpUYecKUd — 3aps.
OnekTpuueckoe moje. HampsokeHHOCTh 3JeKTpudeckoro mojis. [lpuHiun cynepno3unuu
ANEKTPUUYECKUX MONeH. JINHUN HAPSXKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PabGora cmm anekrpocratudeckoro mois. [lorenmman. Pa3HOCTh MOTEHIIMATIOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. JuaaeKkTpuueckas MpoOHUIIAaeMOCTb.

OnexktpoeMKkocTh. KoHmeHcaTtop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOH/IEHCATOopa.

TexHuueckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: SJIEKTPOCKOI, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIN IPUHTED.

JleMOHCTpanuu.

YCTpOUCTBO U MPUHIUIT ACUCTBUSA YIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCHMOCTh AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCAaTopa OT IUIOMAAu TUTACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

DKCIepuMEHT, 1ab0paTOpHbBIE paOOTHI

N3mepenue 31eKTpoeMKOCTH KOHJIEHCAaTOpA.

Tema 2. Ilocmosannwiii snekmpuyeckuil mok. Toku 6 pasiuunsix cpedax. Dnekmpudeckutl
mok. Ycnoeus cywecmeosanus snexmpuuecko2o moka. Hcmounuku moka. Cuna moka.
Tocmosinnbwiii mok.

Hanpsioxenune. 3akon OMa 1151 ydacTKa Lenu.

DnexTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COINPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyinsa-Jlena. MOIIHOCTD 3IEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIas CUjla U BHYTPEHHEE COPOTUBIICHHE NCTOYHUKA ToKa. 3akoH OMa st
MOJTHOM (3aMKHYTOR) 3JIeKTpHuecKkoi renu. KopoTkoe 3amMbIKaHHe.

DONeKTpOHHAas MPOBOAMMOCTh TBEPJAbIX METaUIOB. 3aBHCHUMOCTH COINPOTHUBIICHUS
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METAJIJIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHass W TPUMECHAss MHPOBOJUMOCTH IOJYIPOBOJHHKOB.
CgoiicTBa p-n-niepexoaa. [ToaynpoBogHUKOBEIE TPUOOPHI.

OneKTpUUecKUi TOK B pacTBOpax M pacijiaBax 3JIEKTPOIMTOB. JIEKTPOJIUTHYECKAS
Jucconyanus. JJIEeKTPOIIN3.

DnexTpuueckuii Tok B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBIN pa3zps. MonHus.
[1na3zma.

TexHuyeckue yCTpoHCTBA M IPAKTUYECKOE IPUMEHEHHUE: AaMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHUKHU TOKA, AJIEKTpOHarpeBaTelibHble IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHL,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBI JHON, TEPMHUCTOPHl H  (OTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JINOJ1, TAJIbBAaHUKA.

JleMoHcTpanuuu.

W3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI'0 CEYEHUSI U MaTepHaa.

CMmeniaHHO€ COEJUHEHHE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3JeKTpOoABUKYIIEeH cuibl. KOpoTkoe 3amblKaHuE rajJbBaHHMUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

DKCHepuMEHT, 1ab0paTOpHbIE paOOTHI

N3yyeHne cMEeIIaHHOTrO COEIMHEHMS pE3UCTOPOB.

N3mepenne 3IEKTPOABMKYIIEH CHJIbI HMCTOYHHMKA TOKAa M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Habmtonenue anekrponusa.

Tema 3. Maznumnoe none. InekmpomazHUMHAs UHOVKYUSL.

[TocTostHHBIE MarHWTHL. B3auMoaeicTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOeE IIOJe€.
Bekrop MarHuTHOM MHAYyKUMU. [IprHIMN Cynepro3uMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHAyKIny. KapTuHa TMHUN MarHUTHOW MHYKIIUH ITOJIS IIOCTOSIHHBIX MArHUTOB.

MarauTtHoe 1osie IpoBOJHMKA ¢ TOKOM. KapTrhHa JIMHUN MHIYKIMH MAarHUTHOTO IOJISA
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBILEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOJlyJIb U HallpaBJIEHUE.

Cuna JlopeHua, ee MOAynb W HampasicHHE. JIBH)KEHHME 3apsHKEHHOW 4YacTHULBI B
OJIHOPOJIHOM MarHuTHOM moJje. Pa6ora cumnsl Jlopeniia.

SIBneHue DJIEKTPOMAarHUTHOM MHAYKUUU. [IoTOK BEkTOpa MAarHUTHOM WHIYKIUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunu dapazes.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABIIKYINAs CHa WHAYKIHMH B TPOBOJIHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOHOM MarHMTHOM IIOJI€.

[IpaBuio JleHna.

NHayKTUBHOCTE. SIBIEHHE CAMOMHAYKLINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLIHH.

OHeprust MarHUTHOTO MOJIS KATYIIKHA ¢ TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOABUIATEIIb, YCKOPUTEIIN SJIEMEHTAPHBIX YAaCTHULI, MHYKIIMOHHAs [1€Yb.

JleMoHcTpanum.

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.
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JIMHUY MHIYKIUY MarHUTHOTO TOJIS.

B3aumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMM OT CKOPOCTU M3MEHEHUsI MAarHUTHOTO
MTOTOKa.

SIBiIeHNE CAMOMHIYKIIUH.

DKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI.

N3yuenre MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiicTBUs MOCTOSHHOTO MarHUTa Ha pPAMKY C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUU.

Pasnea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue u 31eKmMpoOMacHUmMHbLE KONeOAHUS.

Konebarenbnast cucrema. CBoOOgHBIE MexaHHuYeckue Kojebanusa. [‘apmonuueckue
kosnebanus. Ilepuon, wactora, amrmumryna u ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTiuecKkuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX KojieOanuii. [IpeBparnienue snepruu npu
rapMOHUYECKUX KOJeOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJCOAHHS B HUICATHHOM
KoJIeOATeIbHOM  KOHType. AHAJIOrMsl MEXIYy MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHHOM KOJIeOaTeIhHOM
KOHTYpE.

[IpencraBienue o 3aTyxarouux KoneOaHusAX. BbIHy X /IeHHbIE MEXaHUYECKUE KOJIEOaHMUS.
Pe3onanc. BeiHyX€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemennblii Tok. CHHYCOUIANbHBINA IIEPEMEHHBIM TOK. MOLIHOCTh IEPEMEHHOTO TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepemada M MOTPEOJICHUE AIEKTPHUECKONW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa HCHOIB30BaHUA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuyeckue yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepPEeMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

JleMOHCTpanuu.

HccnenoBanue napamMeTrpoB KoieOaTeIbHON cUCTEMBI (TPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGmronenue 3aryxaromux KoieOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Hab6mnronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OcmwnorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa U HANpSDKEHHWsT OT BPEMEHM) JUIS
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC mpy MoOCIE€10BAaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKA WHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mogens TMHUY 3JIEKTPONIEPEIaUH.

DKCIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI

HccnenoBanue 3aBUCUMOCTH MEPHOAA MaJIbIX KOJeOaHUH Ipy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpysa.

HccnenoBanne NEepeMEHHOr0 TOKa B LENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuyeckue u 51eKMpOMASHUMHbBLE BOJIHbL.
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MexaHnueckue BOJIHbI, yClI0BuUs pacnpocTtpanenus. [lepuoa. CkopocTs paciipocTpaHeHus
u januHa BonHbL. [lomepeunble u mpononibHble BONHBL. MHTepdepeHuuss u audpaxius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIy4YEHHUs 3JIEKTPOMArHUTHBIX BOJH. B3ammnas
opueHTanus BekTopoB E, B, v B anexkTpoMarautHoil BosiHe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpelloMIeHHe, mojsipu3auus, audpakuus, uHTepepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ixana 3n€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 37€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHOUIIBL paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPAaKTHUUECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajguONpHUEMHHUK, TEJIeBU30D,
anTeHHa, Tenedon, CBU-meyn.

JleMoHcTpanum.

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMIEPEUHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue oTpaxxeHus 1 MPeToMIICHUS MEXaHUUECKUX BOJIH.

Ha6monenue untepdepeHny u AUPpakiiny MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJOM W YacCTOTOMN
KOJICOAHUH.

HccnenoBanme CBOWCTB  AMEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE, MPEIOMIICHUE,
noJspu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxka.

I'eomerpuueckas ontuka. [IpsamMonuHeliHOe pacipocTpaHEHUE CBETa B OTHOPOIHOM Cpee.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUN B TIOCKOM
3epKae.

[Ipenomnienne cBeTa. 3aKkOHBI MpeNOMIICHHS cBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOMHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue U pacceuBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOsHUE U
ONTHYECKasi cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMHrepdepenuus cera. KorepeHTHble UCTOYHHKH. Y CIOBUS
HaOJIIOJICHUSI MAKCUMYMOB M1 MUHUMYMOB B MHTEP(HEPEHIIMOHHON KapTHUHE OT JABYX CHH(pA3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB.

Hudpakius ceera. JudpakuumoHHass pemieTka. YcClIOBUE HAONMIOACHHUS TIJIAaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIICTKY.

[Honsipuzanus ceera.

TexHudeckue yCTpOWCTBa W TMPAKTHYECKOE MPUMEHEHWE: OYKH, Jiymna, (oroammapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITUOHHAS PEIIETKA,
MOJISIPOU.

JleMOoHCTpanuu.

[IpsiMonuHEtHOE pacmpocTpaHeHWe, OTpPaKEHHE M TpeoMieHue cBeta. OnTuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOIA.
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HccnenoBanue cBOMCTB U300payKEHHIA B JIMH3AX.
Moaenu MUKpPOCKOIIA, TeIECKONa.

HaGmonenue naTepdepeHIm cBera.
Hab6mronenue qudpakiuum cBera.

HaGumonenue aucrepcuu cBera.

[TonmyuyeHne crieKTpa ¢ TOMOIIBIO IPU3MBI.
[TonmyyeHnue crniekTpa ¢ HOMOIIBIO AU(PPAKIIHOHHON PEIIETKH.
HaOnroneHue monsipu3anyu cBeTa.
DKCIIepUMEHT, 1a00paTopHbIe PadOThI
W3mepenue mokasatelis IpeIoMIICHUS CTEKJIA.
HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
HaOnronenue nucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI crieMAJILHONH TEOPUHA OTHOCUTEIBLHOCTH.

I'paHuibl MPUMEHMMOCTH KJIAaCCUYECKOM MexaHukH. llocrynarsl crienualbHONW TEOpUH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJSl CKOPOCTHM CBETa B BakKyyMe, MPUHLUII
OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENBHOCTH OHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPrUel U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

Paznen 7. KBanroBasi ¢pusuka.

Tema 1. Dnemenmuol K6AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBs3u sHeprun HOTOHA C €ro YaCTOTOW. DHEPrHsl U UMITYIIbC
doToHa.

OtkpeiTue u wuccinenopanue (oroddpdexra. Ombitet A.I. CroneroBa. 3aKOHBI
dororddekra. YpaBuenue DiinmreitHa i Gotodddekra. "Kpacnas rpanuna” Gporosaddexra.

JaBnenue cera. OnwiTel [1.H. JIeOenena.

XHUMHUYECKOE IEMCTBHUE CBETA.

TexHudyeckue ycTpoHCTBAa M MpaKTUYECKOE MpHUMEHeHue: (HOTodIeMeHT, (OTOAATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

JleMOHCTpanuu.

®dotor(hPexT Ha YCTAHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma.

Mopens atoma Tomcona. Omnbitel Pesepdopaa mo paccesHuro-uactuil. [lnanerapnas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u nornomeHnue GOTOHOB NpU MEPEXojae aToMa ¢
OJIHOTO YPOBHS 3HEpIruu Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BomnnoBble cBolicTBa yactull. BosHbl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyalu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHUE.

TexHuueckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: CIEKTPAIBbHBIA aHaIu3
(cmiekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

JleMoHcTpanum.

Monens onbita Pesepdopaa.

OrnpeneneHne JIMHBI BOJIHEI JIa3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

DKCIIepUMEHT, 1a0opaTopHble PaOOTHI.

HalGmronenne nuHeyaToro crekTpa.
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Tema 3. Amomnoe s0po.

OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CIOXKHOCTh  cTpoeHus  sjapa.  OTkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no omnpesenennto coctaBa paaloakTUBHOTO U3ITy4EHUSI.
CgoiictBa anb(a-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTtkpeITHE TPpOTOHA M HelTpoHa. Hykionnas monens suapa [ 'eitzenbepra-lBanenko. 3apsiy
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmma-usnydeHue. 3aKoH
paZioaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JleieHUe U CUHTE3 SAEP.

Anepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCHEKTUBBI  SIACPHOM
HHEPreTUKHU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOMIOACHUS U PETUCTPALIH FIEMEHTAPHBIX YaCTHII.

OyHaamMeHTalbHbIe B3auMoieiicTBus. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa M MPAaKTUUYECKOE NMPUMEHEHUE: JO3UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHast bomoOa.

JleMoHcTpanuu.

CueTurK HOHU3UPYIOIIMX YaCTHII.

DKCIEpUMEHT, 1a00PaTOPHbIE paOOTHI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pa3pnen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Oranel pa3Butus acTpoHoMuu. IlpuknagHoe W MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Be3gnoro Heba. Co3Be3aust, spKue 3B€3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHepruum ConHLAa M 3Be31. 3BE3[bl, UX
OCHOBHBIE XapaKTEpUCTUKH. /[narpamma "crieKTpanbHbIN KJIACC - CBETUMOCTD''. 3BE3/bI INIABHON
MOCIEI0OBATEILHOCTH.  3aBHCHMMOCThL  ''Macca -  CBETHMMOCTL" IS 3Be3d  IJIaBHOM
NOCIIe0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3Be3l. (CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHNUH U 3Botonuu CoslHIA U 3B€3]1. DTalbl )KU3HU 3BE31.

Mnineunsiii [TyTs - Hama ["anaktuka. [Tonoxenue u neuxxenne Connna B ['anaktuke. Tumbl
rajnakTuk. Paguoranaktuky u kBazapbl. UepHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PazOeranume ranmaktuk. Teopus
bonpioro B3peiBa. PennkroBoe uznyueHue.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUM.

Habnronenus.

Habintoienust HeBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM KOMITbIOTEPHBIX MPHUIIOKEHUN
JUISL OIIpEICNIEHUs MOJI0KEHHsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nomymapus u sipkKue 3B€3.1bl.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro Ilytu.

Obobwarowee nosmopenue.

Pone ¢u3ukn M acTpOHOMHUM B SKOHOMHYECKOHM, TEXHOJOTHYECKOW, COIUAIbHOW |
ATHYECKOH chepax esTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOMN
Hay4YHOH KapTHHE MHpa, poib (pu3nyeckod Teopuu B (OPMHPOBAHUHU MPEICTABICHUH O
buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABICHUI O IPUPOJIE.
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B (denepanbHBIX ¥ peTHOHANBHBIX TMpOLEAypax OICHKM KadecTBa 0Opa3oBaHUS
HCITIOJIB3YyeTCs TIepeueHb (Koau(pUKaTop) pacupeieICHHBIX 10 KjaccaM MPOBEPSAEMbIX TpeOOBaHUN
K pe3yJbTaraM OCBOCHHS OCHOBHOH 00pa30BaTelbHOM MPOTpaMMBI CpPEIHEro OOIIero
00pa3oBaHMsI U DJIEMEHTOB COACPIKAHUS 110 (PU3UKE.

[IpoBepsiembie TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNnbHOMN
nporpammsl 10 (kmacc)

Kon [IpoBepsiemble IPEAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrPaMMBbI CPETHETO 00IIIero 00pa3oBaHUS
pe3ynbTara
10.1 JleMoHCTpUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUH

COBPEMEHHOM HAyYHOW KAPTUHBI MUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKOU E€ATEIbHOCTH JIHOAEH

10.2 Y4uThIBaTh TPAHHULBI TPUMEHEHUS H3YyUYEHHBIX (PHU3UUECKUX MOJAETICH:
MarepuasbHas TOUKa, MHEpLHaIbHAas CHCTEMA OTCUYETa, AOCONIIOTHO TBEPI0E
TEJO0, UICATIbHBINA Ia3; MOAEIU CTPOSHUS ra30B, )KUJIKOCTEN U TBEPABIX TEJ,
TOYEYHBIH IEKTPUUYECKU 3aps] - IpU pelIeHud pU3NUeCcKuX 3a1a4y

10.3 Pacnio3naBarb ¢usnyeckue siBieHus (Mporecchbl) 1 00bsICHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOECHUS
BEIIECTBA U DJIEKTPOJAMHAMHMKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE
OPSIMOJIMHEWHOE JBUKEHHME, CBOOOAHOE MaJeHUE TeJ, JBHKCHHE IIO
OKPYXKHOCTH, WHEpUHs, B3auMmojeiictBue Tei; nauddysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHUE )KUJKOCTEH U TBEPJBIX TEJ, U3MEHEHUE 00beMa Tell
Opy HarpeBaHUM (OXJAKICHHH), TEIJIOBOE pPAaBHOBECHE, HCIapeHHE,
KOHJIEHCAIusl, IUIaBJIEHUE, KpUCTAIIN3allNs, KHIIEHUE, BIa)KHOCTh BO3yXa,
MOBBIILICHHE JIaBJICHU ra3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBS3b
MEXJly TapaMeTpaMH COCTOSIHMSI Ta3a B U30IPOLIECCaX; IEKTPU3ALUS Tell,
B3aMMOJICUCTBHE 3apsI0B

10.4 OnuchIBaTh MEXaHUYECKOE JIBUKEHUE, UCTIONbB3Ys (PU3NUYECKHE BETUUNHBI:
KOOpJIMHATa, yTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, cuJa,
UMIYJIbC Te€Ja, KHHETUYECKas »JHEpPrus, IOTCHUHMAIbHAs DHEPIUs,
MexaHudeckass paboTa, MeXaHW4YecKas MOIIHOCTb, MpH OMNHMCAHUU
NPaBUIBHO TPAKTOBaTh (PM3UUECKUN CMBICI HMCIIOIb3yEMBIX BEIMYUH, UX
0003HauUeHUs1 W E€AMHHULIbI, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOLINE JAHHYIO
(GU3NUECKyI0 BEIMYUHY C IPYTMMHU BEIMYMHAMHU

10.5 OnucelBaTh M3y4YEHHBIE TEIUIOBBIE CBOWMCTBA TEN U TEIUIOBBIE SIBICHMS,
UCIIOJIB3Ys (U3NYECKUE BEIMUMHBL: JaBICHHUE ra3a, TeMIleparypa, CpeaHss
KMHETUYECKas JHEPIus Xa0TUYECKOTO JBUKEHUS MOJIEKYIL,
CPEIHEKBAAPATUYHASL  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEILIOTHI,
BHYTPEHHS SHeprus, pabora raza, kod(pUIMEHT MoJe3HOro IEHCTBHS
TEIUIOBOT'O JABUTATENIS; IPU OMHCAHUU NMPABUIBHO TPAKTOBATh (PU3HUECKUIMA
CMBICJI MCTIOJIb3YEMbIX BEITUYMH, UX O003HAYECHUS M €IWHUIIbI, HAXOIUTh
dbopMynbl, CBS3bIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYHUHY C JPYyTUMHU
BEJIMYMHAM

10.6 OnuceiBaTh  U3YyYEHHBIE  DJIGKTPUUECKHME  CBOMCTBAa  BEIIECTBA WU
JNIEKTpUYECKUe sBJICHUS (MPOIECChl), UCTIONb3Ys (PU3NUECKUE BEIUUMHBI:
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IEKTPUYECKUN  3apsAll, JEKTPUYECKOE TOJ€, HANpsHKCHHOCTh IOJ,
NOTEHLMAN, PA3HOCTb IIOTEHI[MAJIOB; IIPU ONMCAHUY NIPAaBUIIBHO TPAKTOBATh
(U3UYECKU CMBICIT UCII0JIb3yEMBIX BEJIMYMH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIHYMHY C
JPYTMMH BEJTMYMHAMU

10.7

aHAJM3UPOBATh PU3HUECKHE MTPOIIECCHI U SBJICHUS, UCIIONIB3Ys (DU3NYECKHE
3aKOHbl WM NPUHIMIIBL: 3aKOH BceMupHOro tsarorenus, I, I u III 3akoHbI
HproToHa, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruH, 3aKOH COXPaHEHUS
UMITyJIbCA, TPUHIMN  CYNEPHO3ULIMU CHJI, TPUHLUI PABHOMPABUS
MHEPLHATbHBIX CHUCTEM OTCUETa; MOJEKYJISPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUSI BELIECTBA, T'A30BbIE 3AaKOHBI, CBSI3b CPEIHEN KHHETHYECKOU
SHEPTHM TETUIOBOTO JBHKEHHUS MOJICKYI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIA 3aKOH TEPMOJMHAMMUKH; 3aKOH COXPAHEHHUS SJIEKTPUYECKOTO
3apsna, 3akoH KyrioHa; mpu 3TOM pasiuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W yCIOBHA (TPaHMIIBI, 00IACTH)
MIPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE MPUHLUMIBI JEHCTBUA MAallMH, HOPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTb yCIOBUS UX  0€30MacCHOro
UCIIOJIb30BaHMsI B [TOBCEJHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 MCCJICIOBAHUIO (U3NYCCKHX SIBICHUH U
MIPOIIECCOB C HCIIOJIb30BAHUEM MPSMBIX H KOCBEHHBIX U3MEPESHUI; TIPU 3TOM
dbopmynupoBarh pobaemy (3aaady) U TUIIOTEe3y YU4EOHOTro SKCIIEPUMEHTA,
coOuparh yCTaHOBKY U3 MPEIJIOKCHHOTO 00OPYIOBAHMSI, TPOBOIUTE OIBIT
U GOPMYJIHUPOBATH BHIBOIBI

10.10

OcymecTBiIsATh OpsMble U KOCBEHHbIE U3MEpEeHHs (PU3NYECKUX BEIMYMH;
IpU STOM BBIOMpATh ONTHMAJIBHBINA CIOCO0 M3MEPEHUS M HUCIOJIb30BaTh
U3BECTHBIC METOABI OLICHKH IOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTte 3aBHCHUMOCTH  MEXIy (U3MYECKMMHM BEIUYHMHAMU C
WCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUN; TPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBAaTh  pe3yabTaThl MOJYYEHHOW  3aBUCUMOCTH
(GU3MYECKUX BEJIMYMH B BUJE TAOMUIl M TpaduKOB, N€JaTh BBIBOABI IO
pe3yJbTaTaM UCCIeI0BaHUs

10.12

Cobmofats npasuiia 0€30MacHOTO TPy/Aa MpH MPOBEACHNUN UCCIIE0BaHUI B
paMKax  y4eOHOro  OSKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKON U
HPOEKTHOH JeSITeIbHOCTH C UCTIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U
1abopaTopHOro 000PYIOBAHUS

10.13

Pemare pacuerHple 3aaud C SBHO 3aJlaHHOM (PU3UUYECKON MOJIEIbIO,
UCTIONB3YS (PU3NUECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHANN3a YCIOBUS
3aJa4uu BBI6I/IpaTI) (i)H?;I/I‘-ICCKYIO MO/€JIb, BBIJICIATH (bHSI/IquKI/Ie BCIIMYHNHBI
U (hopMynbel, HEOOXOMUMBIC ISl €€ pEeIIeHUs, MPOBOIUTH pAacyeThl U
OILICHUBAThH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA q)HSquCKOﬁ BCIIMYHNHBI

10.14

Pewrars KauyeCTBEHHBIC 3a7a4uu: BBICTPAUBaTh JIOTUYECKHU
HETPOTUBOPEUYUBYIO I1IETIOYKY PACCYKICHHI C OMNOpOM Ha HU3YYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SBICHUS
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10.15

Hcnonp3oBaTh  MpH  pelIeHWH  Y4eOHBIX  3aJad  COBpPEMEHHbBIE
UH(POPMALIMOHHBIE  TEXHOJOTMM JUIS  TOMCKA, CTPYKTypUpPOBaHHMS,
UHTEpPIIPETAllMM ¥ TPEACTAaBICHUS Yy4eOHOW U HAYyYHO-TIOMYJISPHOM
UHPOPMALIUM, TOIYYCHHOW U3 pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIUIO

10.16

[TpuBOAUTH MpUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEIKHBIX YUCHbBIX-(PU3UKOB
B pa3BUTHUE HAyKH, OOBSICHEHHUE TMPOIECCOB OKPYXKAIOUIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTUI

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 110 (U3UKE B MIOBCEAHEBHOW YKH3HU
uis  o0ecriedyeHuss OE30MAaCHOCTH MpH  OOpameHuH ¢ NpudopaMu H
TEXHUYECKHUMHU YCTPOHCTBAMHU, ISl COXPAHEHHS 30POBbsSI H COOJIOICHHUS
HOPM 5KOJIOTHYECKOTO ITOBEACHHS B OKPYIKAIOIIEH cpere

10.18

PabGorats B rpymmnc ¢ BBIIOJIHCHUCM PA3JIMYHBIX COLHAJIbHBIX pOJICfI,
IUTAHUPOBATH PabOTy TPYIIIBI, PAllMOHAILHO PACHIPENENSITh 00SI3aHHOCTU U
IJIaHUPOBAaTh ACATCIIBHOCTL B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLICHMBATh BKJIQJ] KaXJIOTO M3 YYAaCTHUKOB TpPYyHIbl B pEIICHUE
paccMaTpuBaeMoil pooIeMbl

[Tpoepsiembie anemeHThI coaepxkanus (10 kiacc)

Kon
pasnena

IpoBepsieMOr
0 BJIEMEHTA

KO,I[ HpOBCpHCMLIe QJICMCHTBI COACPIKAHNA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1 ®usnka - Hayka o npupone. Haydnele Metombl NO3HAHUSA
OKpY>Karolero Mupa. Posib 5kcriepuMeHTa U TEOpUH B IIpOLECCce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2 MopnenupoBanue (usnueckux siBIEHUN U mporeccoB. HayuHbie
runorespl.  Pusnyeckue 3aKOHBI M Teopud. I'paHuIlBI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIUI COOTBETCTBUSI.
Posnb u Mecto ¢pu3uku B (OpMUPOBAHUU COBPEMEHHON Hay4HOM
KapTUHBI MUPA, B IPAKTUYECKOHN JESITEIBHOCTH JIIOACH

MEXAHHUKA

2.1

KMHEMATHUKA

2.1.1 Mexannyeckoe aBmkeHre. OTHOCHUTENILHOCTh MEXaHUUYECKOTO
nBwxeHus. Cucrema orcuera. Tpaekropus

2.1.2 [lepemenienue, CKOpoCcTh (CpeaHsii CKOPOCTh, MIHOBEHHas
CKOpPOCTh) W YCKOPCHHE MATEPHAILHOW TOYKH, WX MPOCKIINU Ha
ocH cucTeMbl KoopauHat. ClokeHHe MepeMeleHui U CIIOKEHUE
CKOpOCTEHN

2.1.3 PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KCHUE.
I'paduxu 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHSI, TyTH U
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nepeMenIeHIs] MaTepHalibHOM TOUKH OT BpEMEHU

2.14

CBobomHOE najieHne. YCKOpeHre CBOOOTHOTO MaeHUs

2.1.5

Kpusonuneiinoe IBIDKCHUE. PaBHOMepHOE JIBIDKCHUE
MaTepHaJIbHOW TOYKU IO OKPYKHOCTH. YIJIOBasi CKOpPOCTb,
nuHelHas ckopocTk. [lepuoa u gacrora. LleHTpocTpemMuTenpHOE
YCKOpEHHE

TexHUyeckue yCTpPOWCTBA: CIIMAOMETDP, IBUKEHUE CHApsIOB,
LIEIIHBIE U PEMEHHBIE IIepelaun

[Ipaktnueckue paboThl. lM3MepeHMEe MIHOBEHHOW CKOPOCTH.
UccnenoBanre COOTHOIICHHUSI MEXAY IYyTSMHU, MNPONACHHBIMU
TEJIOM 32 ITOCJIEI0BAaTENIbHbIE PABHBIE IPOMEKYTKHA BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM
Hymt0. W3yueHue JABMKEHHMS IIApUKA B BSI3KOM KUIKOCTH.
W3ydenune ABMKEHUS Teya, OpOIIEHHOTO TOPH30HTAIBLHO

2.2

JMUHAMUKA

2.2.1

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

222

Macca tena. Cuina. [IpuHuun cynepno3uuuu 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
KOCMMUECKas CKOpOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBbKEHUS U cuja
TpeHus nokos. Koapduunent tpenus. Cuna conpoTuBieHus npu
JBUKEHHUH TENA B KUAKOCTH WJIU Ta3e

2.2.7

[ToctynatensHOE W BpamareiabHOE JABMXKEHHE aOCOJIIOTHO
TBEPJOrO Tela

2.2.8

MoOMEHT CcHJIbI OTHOCHTENIBHO OCH BpauieHus. I[lmedo cuibl
VYenosus pasHoBecus TBepaoro tena B MCO

229

TexHnueckue YCTpOWCTBA: MOALINUITHUKH, JBUOKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Tpaktuueckue paboTbl. M3yueHuwe nBHXKEHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTH TI0Jl JIEWCTBUEM HECKOJIBKUX CHIL
HccnenoBannue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOLIMX B
nedhopMupyeMoil Ipy>KHHE U PE3NHOBOM 00paslie, OT BETUUHHBI
ux aedopmanuu. MccnenoBanue ycaoBUid paBHOBECHS TBEPIOTO
Tena, UMEIOUIEro OCh BpallleHus
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23

3AKOHbI COXPAHEHHMA B MEXAHUKE

2.3.1 Nmnynsc MaTepuanbHOM TOYKH, CUCTEMBI MaT€pHaibHbIX TOUECK.
Hmnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tela

232 3akoH coxpaHeHus uminyibsca B MCO. PeakTuBHOE IBUKEHUE

233 PaGora cuibl

234 MouiHocTh cuibl

235 Kunernueckass »Heprus MarepuaJbHOW TOYKH. Teopema o
KUHETHYECKON 3HEPruu

2.3.6 [TorenunanbHasts »Heprus. lloTeHIManbHas >SHEPrus yHpyro
nedopMUpPOBaHHON TPYXKHUHBI. [loTeHIManbHas SHEPrus Teja
BOJIM3U MOBEPXHOCTH 3eMJIIU

2.3.7 [ToreHuunanbHble M HENMOTEHLUAJIbHbIE CHIbL. CBsI3b pabOTHI
HEMOTEHLUAIbHBIX CUJI C U3MEHEHHEM MEXaHWYEeCKOH SHepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOW IHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHuyeckue yCTpPOWCTBA: IBMIKEHUE PAKET, BOJOMET, KOIEp,
HpPY>KUHHBIN TUCTONIET

2.3.10 [TpakTrueckue paboThl. M3ydeHHe CBsSI3U CKOPOCTEH Ten MpH
Heynpyrom yuape. lccnenoBanue cBsi3u  paboThl CUJIBL C
U3MEHEHHEM MEXaHWYECKOM SHepruu Tena

3 MOJIEKVYIISIPHASA ®U3UKA U TEPMOANHAMUKA
3.1 OCHOBBI MOJIEKVIIAAPHO-KMHETUYECKOHM TEOPUN

3.1.1 OcCHOBHbBIE TOJOXKEHUS MOJIEKYISIPHO-KHHETUYECKOH TEOpHUH.
bpoynoBckoe nBmxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMO/IEWCTBHS YaCTHI] BELIECTBA

3.1.2 Mopenu cTpoeHHsl Ta30B, KHJAKOCTEM U TBEpAbIX Tel U
00bsICHEHHE CBOMCTB BellleCTBA HA OCHOBE 3TUX MOEeH

3.1.3 Macca monekyi. Koanuectso Bemectsa. [TocrosHras ABoraapo

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

3.1.5 Monens naeansHoro raa. OCHOBHOE yYpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKON TEOPUH HJI€aJIbHOIO ra3a

3.1.6 AOcomioTHas TeMIiepaTypa Kak Mepa CpeqHed KHHETHYeCKOH
SHEPTHUH TEIUIOBOTO JBWXKEHMs yacTHl rasa. [llkama remneparyp
KenbBuna

3.1.7 VYpaBuenue Kianeiipona - Menneneesa. 3akoH JlanpToHa
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["a30BbIe 3aKk0HBI. M30mporiecchl B M1€aIbHOM Ira3e ¢ HOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, n3obapa

3.1.9

TexHUYecKue yCTPOUCTBA: TEPMOMETP, OapOMETp

3.1.10

[Tpaktudeckue paboThl. M3MepeHne Macchl BO3IyXa B KJIACCHOM
KoMHare. lccienoBaHue 3aBUCMMOCTH MEXAy MapamMeTpamu
COCTOSIHUS Pa3pPEeKEHHOTO ra3a

3.2

OCHOBbI TEPMO/IMHAMUWKUA

3.2.1

TepmonuHamu4deckas cucrema. BuyTtpeHHss JHEprus
TEPMOAMHAMUYECKOH CUCTEMBI U CIIOCOOBI €€ U3MEHEHMSI

322

KonmuuectBo Temnmorsl u  paborta. BHyTpeHHss sHeprus
OJTHOATOMHOTO HJICaIbHOI0 Ta3a

3.23

Bugelt  Temmonepenauu: TEIUIONPOBOAHOCTh,  KOHBEKIIMSA,
n3nydeHue. TeluioeMKOCTb Tena. YueinbHas TEeIIOEMKOCTh
BellecTBa. Pacuer konmyecTBa TEMJIOTHI IPU TEILIONIEPEaade

324

[TepBhIif 3aKOH TEpMOAMHAMUKHU. [I[pUMEHEHUE MEPBOro 3aKoHA
TEPMOIMHAMUKH K m3omporeccam. [ paduueckas naTepnpeTanus
paboThI Ta3a

3.2.5

TeroBeie MamuHbl. [IpUHIMIBI AEUCTBUS TEIJIOBBIX MAIIMH.
[TpeoOpazoBaHus YHEPTUH B TEIUIOBLIX MammHax. KoaddunueHnt
nosiesHoro AeiicTBus (manee - KITJ) TerutoBoi mamuubl. [y
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOpaTMMOCTh MPOIECCOB B
npupose. TensoBble ABUrareiad. OKOJIOTMYECKHE MPOOIeMBbl
TEIJIOHEPTETUKH

3.2.7

TexHHYecKkue yCTpONCTBA: JBUIATEIb BHYTPEHHEIO CTOpPaHUs,
OBITOBOW XOJOAUIBHUK, KOHJUIIMOHEP

3.2.8

HpaKTI/I‘{eCKI/IC pa6OTBI. I/ISMepeHI/IC y,[[eHBHOﬁ TCIINIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNMA BEHHIECTBA. ®A30BBLIE [TEPEXO/IbI

3.3.1 [TapooOpa3zoBaHue W KoHAeHcanus. lcmapeHue M KHIIEHUE.
VnenbHas TeIIoTa napooOpa3oBaHusI. 3aBUCUMOCTD
TeMIIepaTypbl KUIIEHUs OT JaBJICHUS

332 AOcontoTHasE U OTHOCUTENbHas  BIAXHOCTh  BO3/AyXa.
Haceiuennsii nap

3.33 Teepnoe Tenmo. Kpucramnmueckue u  amopdHble — Tena.
AHM30TpONIMsL CBOWCTB KpHUCTALIOB. JKUAKHME KpPHUCTAUIBL.
CoBpeMeHHbIE MaTepHalIbI

334 [InaBneHre M KpUCTAJUIM3aLMsA. YAeNbHas TEIJIoTa IJIaBJICHHS.

Cybnumanus
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3.3.5 VYpaBHeHue TernaoBoro dananca

3.3.6 TexHu4yeckue  yCTpPOMCTBAa: TUTPOMETP U ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIIOTMHU ITOTYyYEHHS COBPEMEHHBIX MaT€pHAJIOB,
B TOM YHMCJI€ HAHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUHU

3.3.7 [TpakTrnueckue padoTsl. Mi3MepeHre BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 ONeKkTpu3anusa Tel. OJeKTpudyeckud 3apsia.  [Ba Buga
ANIEKTPUUECKUX 3apsI0B

4.1.2 IIpoBOOHUKY, TUNIEKTPUKHU U TOJIYIIPOBOAHUKU

4.13 3aKOH COXpaHEHHUs IEKTPUUECKOrO 3aps/ia

4.14 B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5 Onektpuyeckoe noje. HanpspkeHHOCTh 3JE€KTPUYECKOTo MOJIs.
ITpuHnmn CyIEPIO3ULINH. JInnun HaIPSKEHHOCTU
AIIEKTPUUYECKOTO MOJIA

4.1.6 Pabora cun snexrpocratudeckoro noins. Ilorennuan. Paznoctsb
IIOTEHLIMAJIOB

4.1.7 [IpOBOIHUKM M JAWUAIEKTPUKU B TIOCTOSIHHOM 3JIEKTPHUUECKOM
nosie. Jlusnekrpuyeckasi IpOHUIAEMOCTh

4.1.8 OnektpoemMkocTb. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOI0 KOHeHcaTopa

4.1.9 TexHuueckue  yCTpOMCTBAa:  JIEKTPOCKON,  JJIEKTPOMETP,
ANIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJIEHHE 3JIEKTPOnpuOOpoB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10 IIpakTuyeckue paloThI. Hsmepenne IIEKTPOEMKOCTHU
KOHJIEHCaTOpa

4.2 IMOCTOAHHBIN SJIEKTPUUYECKHWU TOK. TOKU B PA3JIMYHbBIX

CPEJJAX

4.2.1 VYcioBus CyliecTBOBaHMUS MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA.
Hcrounnku Toka. Cria Toka. I1ocTOSIHHBII TOK

422 Hampsixenue. 3akon OMa i1 yyacTka [enu

4223 DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBHOE COMPOTHUBIICHUE
BEIleCTBA

424 [locnenoBarenbHOE, MapajuieibHOE, CMENIAaHHOE COEIUHEHUE
MTPOBOJTHUKOB

4.2.5 Pabora snexrpudeckoro Toka. 3akoH Jlxxoyns - Jlenma
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4.2.6 MOMIHOCTB 3MEKTPUUECKOTO TOKa

4.2.7 aekTpoaBmkymas cwia (manee - OJJIC) W BHYTpEHHee
CONPOTUBIICHUE MCTOYHMKA TOKa. 3akoH Owma Juisi MOJHOM
(3aMKHYTOH) 37eKTprudecKkoil rienu. KopoTkoe 3aMbIikaHne

4.2.8 DJIEKTPOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METaJIJIOB oT TEMIEPATYPBHI.
CBepxnpoBOIUMOCTh

4.2.9 DNEeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB

4.2.10 [TomympoBogaukn. CoOCTBeHHass M TPHMECHAs MPOBOIUMOCTD
MOJTyTIPOBOJHUKOB. CaoiicTBa p-n nepexoza.

[TonmynpoBOHUKOBBIE TPUOOPHI

4.2.11 DNEKTPUYECKU TOK B DJEKTPOJIUTAX. OJIEKTPOIUTHYECKAs
JIUCCOITUAIUS. DIEKTPOIIU3

4.2.12 OnekTpuyeckuii  Tok B razax. (CaMOCTOSTENbHBIA U
HECaMOCTOSITENIbHBII pasps. Paznuunbie THUIIBI
CaMOCTOATENBHOTO pa3psana. Monnus. [1na3ma

4.2.13 TexHuyeckue yCTpPOWCTBA: aMIEPMETP, BOJIBTMETpP, PEOCTaT,
HMCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHbIC puOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS,
BaKyyMHBI ~ JHON,  TEPMHUCTOPbI ¥ (POTOpPE3UCTOPHI,
MOJYTIPOBOAHUKOBBIN THOJ, TaIbBaHUKA

4.2.14 [TpakTrueckue paboThl. M3ydeHue CMEIaHHOTO COEIUHEHHS
PE3UCTOPOB.

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

[TpoBepsiembie TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl

(11 xmacc)
Kon [IpoBepsiembie MpeAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbl CPETHET0 001Iero 00pa3oBaHMs
pe3yJsbrara

11.1 JleMoHCcTpHpOBaTh Ha MpUMeEpax pojib U MECTO (PU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOM HAayYHOU KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKH
U TEXHOJOTHUM, B MPAKTUYECKOW AEATEIbHOCTH JIOACH, LETOCTHOCTh U
€IMHCTBO (PU3UUECKON KapTUHBI MHpa

11.2 Y4YuThIBaTh TPaHMIIBI MPUMEHEHUS H3YyUYEHHBIX (PHU3MUECKUX MOJETei:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, SAEpHAas MOJEIb aTOMa, HYKIOHHas
MOJIETTb AaTOMHOTO sIJIpa MPU pelIeHUH PU3NUYECKHX 3a/1a4

11.3 Pacnio3naBath ¢puznueckue sineHus (MpoLecchl) U 00bSICHATh UX HA OCHOBE

3aKOHOB JJICKTPOAWHAMUKHU U KBAaHTOBOU (1)I/ISI/IKI/II OJICKTPHUYCCKasA
MMpOBOAUMOCTD, TCIUIOBOC, CBECTOBOC, XMMHUUYCCKOC, MAHUTHOC ﬂeﬁCTBHH
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TOKA, B3aUMOJICHCTBUE MAarHUTOB, JJICKTPOMArHUTHAsI HHAYKIHS, 1CHCTBUE
MarHUTHOINO TIOJII Ha IIPOBOAHUK C TOKOM H JBWXKYUIMHCA 3apsn,
AIIEKTPOMArHUTHBIC KOJIeOaHHsI u BOJIHBI, PSMOJIMHEHHOE
pacupoCcTpaHEHHE CBETa, OTPAXKCHHUE, MPEJIOMIICHHE, HHTephepeHIus,
nudpakiys U MoaspU3als CBETa, TUCIIEPCHs CBETa, (DOTOIICKTPUUCCKHUt
apdext (hoTorddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOIOPO/AA,  C©CTECTBCHHAs W HCKYCCTBEHHas
PaiOoaKTUBHOCTD

11.4

OnucelBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (NEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, OJIEKTPUUECKYI0 IPOBOJUMOCTh pPa3IMYHbIX Cpel) U
ANEKTPOMAarHUTHBIC  SIBIEHUS  (IPOILIECCHI), HCIONBb3Yysd (PU3UUECKUE
BEJIMYMHBL: JIEKTPUUYCCKUN 3apsill, CUJIA TOKA, IEKTPUYECKOE HAIPSIKEHUE,
AIEKTPUYECKOE COMPOTUBICHUE, pa3sHOCTh moreHnuanos, J/C, pabora
TOKAa, MHIYKLUS MarHUTHOro Imoiyisi, cwia Awmmepa, cuia Jlopenuna,
WHJYKTUBHOCTb KaTYyIIIKH, SHEPTHsI IEKTPUUYECKOIO U MarHUTHOI'O IOJIEH,
NepUO/] U YacToTa KoJeOaHHil B kojeOaTeIbHOM KOHTYpE, 3apsi U CHJ1a TOKa
B MPOIECCE TapMOHUYECKHX O3JICKTPOMArHUTHBIX KoJjeOaHWi, (hOKycHOE
paccTosiHME M ONTHYECKas CHjla JIMH3BL, NPU ONMCAaHUM IIPABHIIBHO
TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIB3YEMbIX BEIMYHH, UX 0003HAYCHHUS
U eIMHUIBL; YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (DPU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYMHAMU

11.5

OnuceiBaTh HM3y4YEHHBIE KBAHTOBBIC SIBIICHUS W TIPOIECCHI, HCIOIb3YS
busznyecKre BETUYUHBI: CKOPOCTD IEKTPOMATrHUTHBIX BOJH, AJIMHA BOJIHBI
M YacToTa CBETa, DHEPTUsS M HMMIIYyJIbC (OTOHA, MEPUO] MOTypacrlanaa,
SHEPrusl CBSI3W ATOMHBIX siiep; MPH OMHCAHMM MPABUIBLHO TPAKTOBAaTh
(U3UYECKUM CMBICI UCTIONB3YyEMbIX BEJIMYUH, UX 0003HAUCHUS U €AUHUIIBL,
yKa3bIBaTh (DOPMYJIbl, CBSI3BIBAIOIIME AAHHYIO (PU3NYECKYIO0 BEIUYHHY C
JIPYTUMU BETUYMHAMU, BRIUUCIISATH 3HAU€HNE (DU3UIECKOM BEIIMUMNHBI

11.6

AHanu3upoBaTh (PU3MUECKHUE IPOLECCHI U SIBICHUS, UCTIONIB3YS (PU3HUECKUe
3aKOHBl W TpPUHIUNOBL 3akoH OMa, 3aKOHBI IIOCJIEJOBATENBHOIO H
NapajuIeNIbHOTO COEMHEHMs IPOBOAHUKOB, 3aKoH JIxoyns - JleHna, 3akoH
AIIEKTPOMarHUTHOM MHIYKIMH, 3aKOH IIPSIMOJIMHEWHOTO PaclpOCTPaHEHUs
CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIIEHHSI CBETA, YPAaBHEHUE
OiHmretHa uia  (orodddexra, 3aKOH COXpPAHEHHUS SHEPrHH, 3aKOH
COXpaHEHHUsl UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTrO 3apsja, 3aKOH
COXpaHEHHUs MacCOBOI'0 4MCIIA, NOCTyaaTsl bopa, 3aKOH pasnoOaKTUBHOTO
pacnaja; Nmpu 3TOM pa3ianyaTbh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTuyeckoe  BBIpAKEHME W yciaoBHUA  (TpaHMLbI,  0OIacTH)
MPUMEHUMOCTH

11.7

OHpe)]eJ'ISITB HampaBJICHUE BCKTOpPAa HWHAYKOHWKM  MArdHuTHOIO  ITOJIA
IMPOBOJAHHKA C TOKOM, CHJIbL AMnepa H CUJIBI HopeHua

11.8

Crpouth W OMHCHIBATh M300pakeHHE, CO37aBaEMOE IIOCKUM 3EPKalioM,
TOHKOUW JINH30U

11.9

BrimmonsaTs OKCIICPUMEHTEI 110 HCCIICAOBAHHIO (1)I/IBI/I‘ICCKI/IX SIBJICHUUA U
MPOIIECCOB C UCTIOJIL30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
dbopmynupoBath nMpobaemMy (3aaqy) u TUIOTE3y y4eOHOTO IKCIIEPUMEHTA,
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coOuparh YCTaHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHMSI, TPOBOIUTE OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

11.10

OcymiecTBiIATh NpSMbIe M KOCBEHHBIE U3MEpPEHHs (PU3NYECKUX BEIUYMH;
IpU 3TOM BBIOMpaTh ONTHUMAJIbHBIA CIOCOO M3MEPEHUs U HUCIOJIb30BaTh
W3BECTHBIE METO/BI OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBars 3aBHCHUMOCTH (DM3MUYECKHX BEIMYHMH C HCIIOIH30BAHUEM
IPSIMBIX U3MEPEHUH; MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yibTaThl TOTYYCHHONW 3aBUCUMOCTH (U3HUYECKHX BEIUYHMH B BUJC
TabnuI ¥ rpaguKoB, AeNaTh BHIBOBI 110 pe3yJIbTaTaM UCCIIEOBAHUS

11.12

CoOnronath npasuiia 6€30MacHOTO TPy/a IIPU MIPOBEACHUU UCCIICIOBAHUI B
paMKax  y4eOHOrO  OSKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEIbCKOW U
IPOEKTHOM JIEATEIBHOCTH C HCIIOJIb30BAaHUEM H3MEPUTEIIBHBIX YCTPOICTB U
71a00paTopHOTO 00OPYIOBAHUS

11.13

Pemate pacueTHple 3amauM C SIBHO 3aJaHHOM (DM3WYECKON MOJEIbIO,
UCTIOJNB3Ysl (pU3HUECKUe 3aKOHBI U IPUHIMIIBI; HA OCHOBE aHallu3a yCIOBUs
3aJa4yun BI)I6I/IpaTI) (1)I/IBI/II-ICCKYIO MOACIJIb, BBIIACIATH (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI
u (GopMylbl, HEOOXOIUMBIE JIi €€ PpELIeHUs, NPOBOAUTH PACUYEThl U
OLCHUBATh PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)I/I3I/I‘IGCKOI71 BCJIMYUHBI

11.14

Peniats Ka4CCTBCHHBIC 3aJa4u: BBICTpauBaTh JJOTHYCCKHU
HCIIPOTHBOPCUYUBYIO ILCIIOYUKY paccyxcneHm“I C OHOpOﬁ Ha H3YYCHHBbIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJIICHUA

11.15

Hcnonp3oBaTh  MpU  pEIIEHUHM  YYEOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMALIMOHHBIE  TEXHOJOIMM JUIl  IIOMCKA, CTPYKTypUpPOBaHMS,
UHTEpIIpETallMM W TNPEACTABICHUS Y4eOHOW U HAyYHO-TIOMYJISIPHOM
UHPOPMALIMM, TOITYYEHHOW U3 pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU
aQHAJIM3UPOBATh MOJIy4aeMY10 HH(POPMALUIO

11.16

OOBSICHATh TPUHIUIBI JIEUCTBHS MAIIUH, TPHOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuuaTh YyCIOBUS HUX 0E30MacHOr0 HCIOIB30BAaHUS B
OBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIa1a POCCUICKHUX U 3apyOe’KHBIX YUSHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHUE IPOILIECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpETHUECKNE 3HAHUSA 10 (PU3UKE B MOBCEIHEBHOM JKU3HU
uist  obecrieyeHus: O€30IIaCHOCTH MpH  OOpallleHuH ¢ npudopamu U
TEXHUYECKMMHU YCTPOWCTBAMM, Ul COXPAHEHHs 310pPOBbS U COOIOIECHUS
HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKpYXKaIoIIel cpefe

11.19

Paborates B rpymnmne€ C BBIIIOJIHCHUEM PA3JIMYHBIX COHAJIBHBIX pOJ'ICﬁ,
TUTAHUPOBATH PabOTy TPYIIIBI, PAllMOHAILHO PACIPENENIITh 00S3aHHOCTU U
IJIaHUPOBaTh ACATCIIBHOCTh B HCECTAHAAPTHBIX CHUTyallUAX, AACKBATHO
OIICHMBaTh BKJaJ KaXJOr0 M3 YYACTHUKOB TPYNNbl B pEIICHHUE
paccMaTpuBaeMoOu MpoOIEeMbI

[TpoBepsiembie aneMenThI coaepkanus (11 kiacc)
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Kon Kon IIpoBepsieMble 2IIEMEHTHI COZIEP/KaHUS
paszmena | mpoBepseMor
0 JJIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE IIOJIE. DJIEKTPOMATHUTHA S UHYKLNA
43.1 ITocrossHHBIE MarHuThl. B3anMoaeicTBUE TOCTOSHHBIX MArHUTOB
432 MaruutHoe none. Bekrop marHutHOM wuHaAykuuu. [IpumHiuun
cynepno3uiuu. JIntHum MarHuTHoM uHAyKuuu. Kaptuna nuHui
MarHUTHOM MHYKIIUU TIOJII IOCTOSIHHBIX MarHUTOB
433 MaruutHoe 1oje NpoBOAHMKA C TOKOM. KapTuHa nuHUI 1O
JUIMHHOTO TIPSMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O
IIPOBOJIHMKA, KaTyIIKU ¢ ToKoM. OnbIT Opcerena. Bzanmoneiictue
IPOBOJHUKOB C TOKOM
434 Cwita AMriepa, ee MOJyJIb U HalpaBJICHHUE
4.3.5 Cuna Jlopenna, ee MOAyab U HampaBieHue. J[BukeHue
3apsDKEHHON YacTHUIBl B OJHOPOJHOM MarHuTHoMm nose. Pabora
cuiibl JIopeHna
4.3.6 SIBneHue AIEKTPOMAarHUTHON MHAYKLINUN
4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKIMH
4.3.8 OJ1C nHayKImu. 3aKoH 3IeKTpoMarHuTHol nHaykuu dapanes
4.3.9 Buxpesoe anexkrpuueckoe nose. 3/1C uHIyKIMH B MPOBOTHUKE,
JIBYDKYILEMCSI TOCTYHaTeIbHO B OTHOPOAHOM MarHUTHOM I10J1e
4.3.10 IIpaBuno Jlenua
4.3.11 NunyktuBHOCTD. SABNenne camonnaykuu. I{C caMOMHIYKITUN
4.3.12 OHeprus MarHUTHOT'O MOJIS KaTyIIKH ¢ TOKOM
43.13 DNEeKTPOMarHuTHOE T0JIE
4.3.14 TexHuueckue yCTpoiicTBa: MIOCTOSTHHBIE MarHMThbl,
ANEKTPOMArHUTHI, 3JIEKTPOJIBUTATEND, YCKOpUTENN
AIIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS 11eYb
4.3.15 [TpakTrueckue padoTel. M3yueHrne MarHuTHOTO MOJS KaTyIIKU C
TOoKOM. MccnenoBanue AeWCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy
¢ TokoM. VccnenoBanue sSiBIeHUS ANEKTPOMAarHUTHON MHAYKIIUN
5 KOJIEBAHU S U BOJIHBI
5.1 MEXAHWYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEFBAHU A

5.1.1

KonebarensHas cucTeMa. CB0OOIHEBIE KoJicOaHus.
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I"apmonnueckue konedbanwus. [lepuon, yacrora, aMmrintyaa u ¢asza
KonebaHuit

5.1.2

IIpy>knHHBIN MasTHUK. MareMaTu4eCKUii MasiTHUK

YpaBHeHHE TapMOHWYECKHUX Konebanui. KuHemarmdeckoe u
JTUHAMHUYECKOE OMKCaHUE KOIeOaTeIbHOTO IBUKCHHUS

[IpeBpatienrie 3Heprun MpU rapMOHUYECKUX KojeOaHusax. CBs3b
aMILUTUTY/Abl KOJIEOAHWM HMCXOMHOM BEJIMYMHBI C aMIUIUTYIaMU
KOJICOAHUI ee CKOPOCTU U YCKOPEHUSs

KoneGarenpubiii  koHTYp. CBOOOIHBIE  AIEKTPOMArHUTHBIC
KoJje0aHusl B HMICAJbHOM KOJICOATENIbHOM KOHTYpe. AHAJOTHs
MEXIy MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMHU KOJeOaHUSMHU.
®opmyna Tomcona

3aKkOH COXpaHEHUsI DHEPrUU B HUJICATBHOM KOJIeOaTeIbHOM
KOHTYypE

BriHyX1eHHBIC MEXAHUYECKUE KoJIe0aHus. PesoHanc.
PesonancHass kpuBas. BbIHYXIEHHBIC DIIEKTPOMArHUTHBIC
KoJIeOaHus.

[Tepemennblil Tok. CHHYCOUAANBHBIN IEPEMEHHBIHN TOK.

5.1.9

MoI1HOCTh IEPEMEHHOTO TOKA. AMIUITUTYIHOE M JICUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMIPSKEHUS

5.1.10

Tpancdopmarop. IIpousBoncTBo, mnepemaya U morpediieHUe
ANIEKTPUYECKON  SHEpruu.  DKOJOTMYECKUE  PHUCKU  IIpH
IIPOM3BOJICTBE IEKTPUYECKON SHEPI'HUH. Kynberypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B IOBCEIHEBHON KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicMorpad, 3MeKTpUIECKHil 3BOHOK,
JIMHUM JJIEKTpoIepenad

5.1.12

[Tpaktuueckue paboThl. MccienoBaHue 3aBHCHMOCTH TEpUOAA
MaJbIX KoJIeOaHH Ipy3a Ha HUTH OT JUIMHBI HUTU U MacChl Irpy3a.
HccnenoBannue NepeMEHHOrO TOKa B LIENIN M3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHJEHCATOpa, KaTyIIKU U Pe3UcTopa

52

MEXAHUYECKHUE U SJIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHnueckrue BOJIHBI, YCIOBHS pacnpocTpaHeHus. l[lepuog.
CKopoCTh pacHpoCTpaHeHHMs W JJIMHa BoOJiHbBI. [lomepeunslie u
TIPOIOTTLHBIE BOJIHBI

522 Wutepdepeniys u audpaxiys MeXxaHH4eCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ['poMKkocTh 3Byka. Beicota ToHa. TemOp
3ByKa

524 ONeKTpOMarHUTHbIE BOJIHBI. Ycenosus W3JIy4EeHUS

SJICKTPOMAIrHUTHBIX BOJIH. BzaumMnas OpHUCHTAalHA BEKTOPOB 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,
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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/I30Hp0LICCCLI B PA3pPECKEHHOM ra3c € IMOCTOAHHBIM YHUCIIOM 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

88
B TOM YHCIIE:
OCHOBHOE COJIep>KaHUE: 82
- VYpok 62
— JlabopatopHble 3aHATUSA 6
— IIpakTndeckue 3aHATHS 14
[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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Ha[[eHI/Ie TCJI B BO3AYXE U B Pa3pCKEHHOM IPOCTPAHCTBE.

TOPU30HTAIBHO.
W3mMepeHne yckopeHus CBOOOTHOTO MaICHHUS.
HampasneHue ckopoCcTH MU IBMXKEHUU 110 OKPYKHOCTH.

Ha6moaeHMe JBUXCHHUA TCJIa, 6p0HIeHHOl"O noa yrijioM K IOpHU30HTY U

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 | IuHaM#uKa. 2 Ypok
3. | Ilpunnun otHocuTensHOCTH I"amunes. IlepBsiif 3akon HetoToHa. CpaBHEHHUE MacC B3aUMOAECHCTBYIOUIUX Te.
WHepruanbHbIe CUCTEMBI OTCUETA. Wzydenne 3aBUCUMOCTH CHIIBI YIPYTOCTH OT Ne(OpMaIny;
Macca Tena. Cuna. Ilpusuumn cyneprnosuuun cii. Bropoi 3akoxn CpaBHEHME CUJI TPEHUSI IIOKOSI, KAUEHUS U CKOJIbXKEHUSI.
Herorona nis MaTepuansHoil Touku. TpeTnii 3akoH HeroToHa 114 OGbsicHeHHE HeBecOMOCTH. [IPOBEICHHE IKCIICPUMEHTA:
g/[aTepnanLHHx TOHCK. c . HCCIIE/I0BAHUE 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIONINX B
aKOH BceMHUpHOro TiaroreHus. Cuna tskectu. [lepBas kocMudeckas MPY7KHHE 1 PEIHHOBOM 06pasiie, OT HX e OpPMAIIHIL; H3yHeHHe
CKOPOCTb. .
p JIBIDKEHUS OpyCKa 110 HAaKIIOHHOM MJIOCKOCTH; HCCIIEI0BaHUE
Cuna ynpyrocru. 3akoH ['yka. Bec tena. N .
YCIIOBHI paBHOBECHS TBEPAOIO Tela, HMEIOIIETO OCh BPAILICHHUS.
Tpenue. Buas! Tperus (okost, CKOIkKEHUs, kaueHus). Cuia TpeHus. 06 P .
Cyxoe Tpenue. Cuna TpeHHsI CKOJIBKEHUS U CHJIa TPEHUS MOKOSI. bACHCHHC OCODCHHOCTCH PABHOMCPHOTO 1 PaBHOYCKOPCHHOTO
Koodduuuent Tpenns. CHila CONPOTHBICHUS [IPH JBIKEHIH TeJla B MPSMOJIMHEWHOTO IBIKEHNUS, CBOOOAHOTO MAACHUS TEI, ABHKCHUS
JKHIKOCTHU I Ta3e. 10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO
[MocTynaTtensHOE U BpalllaTeIbHOE IBUKCHUE aOCOTIOTHO TBEPAOTO Tena. | TATOTEHH.
MoOMEeHT cuIIbl OTHOCUTENNBHO OCH BpalieHus. [Inedo cunbl. Ycnosus OOBsicHEHNE OCHOBHBIX NPHUHIUIIOB IEHCTBUS MOAIINITHIKOB M UX
paBHOBECHS TBEPJOTO TeNA. MIPAKTUYECKOTO MPUMEHEHHS.
TexHuueckue YCTpOﬁCTBa 1 MMPAKTUYCCKOC NPUMCHCHHUC: ITOAIINITHUKH, OO0bsICHEHUE JBMIKEHUS UCKYCCTBEHHBIX CIIyTHHUKOB.
ABUAKCHHUC UCKYCCTBCHHBIX CITyTHUKOB. Pemrenue pacu€THBIX 33139 ¢ SBHO 3aJaHHOW (hYU3UIECKOI
Hemoncrpariu. MOJIEJIBIO C UCTIONB30BAHMEM OCHOBHBIX 3aKOHOB U (hOpMYJI
SIBnenue nHepUM. 5 IMHAMIKH.
CpaBHEHHE MacC B3aUMOAEHCTBYIOLIUX TE. o
N Pacrio3HaBanue GpU3NYECKHUX SIBJICHUI B y4EOHBIX ONBITAX U
Bropoii 3axon HeroToHa. N . N
OKpY>Kalollel )KU3HU: UHEPIMS, B3aUMOJECHCTBUE Tell. AHaIu3
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JeopManuu. 9
(M3UYECKNX TPOLIECCOB U SIBJICHUH C HCIOIB30BAaHUEM 3aKOHOB U
W3mepenue cui. .
MIPUHLIMIIOB: 3aKOH BceMupHoro tsarorenus, I, 11 u 11l 3akonst
CrnoxeHue cui.
0 B HeroToHa, mpuHIUN CyNepHO3UUY CUJI, TPUHLINI
BECOMOCTb. TeJa IpU YCKOPEHHOM NOIbeME U TTaJICHUH. .
CBECOMOC € TeJIa NpH yCKOPCHHOM TIOZILEMC H Taze PaBHOIPABHOCTH MHEPLIHANBHBIX CUCTEM OTCUETa
CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS U CKOJIbXKEHUSI.
VYcnoBust paBHOBECHsI TBEpAOTO Tena. Buisl paBHOBecCHS.
2.3 | 3akoHbl coxpaHeHus |2/2/2 | Ypox
B MEXAHHKE. 4. | VIMIyJibc MaTepHAIbHON TOUKH (Telia), CUCTEMbI MaTepHalbHBIX TOUeK. | [IpoBedeHHe IKCIIEPUMEHTA: U3YUeHHE a0COMIOTHO HEYIPYTOro

UMITyJIbca. PeakTUBHOE BUXKEHUE.
Pa6Gora cunbsl. MOIHOCTD CHIIBL.

Umnynsc cuimbl W U3MEHEHHE WMITYJIbCa Tela. 3aKOH COXPaHEHUS

yZAapa ¢ IOMOIIBIO JIBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB,
HCCIeJOBaHNE CBSA3U pabOTHI CHIIBI C MI3MEHEHNEM MEXaHUYECKOH
SHEPIrUM Tejla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO JKIYTa.
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Kunernueckas sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEeHEHHH
KMHETUYECKOM SHEPrUu.

IlorennuansHas  sHeprusa.  IloTeHnuanbHas  3HEpPrus  ympyro
nedopmupoBaHHOl TpyKHHBL [loTeHIManbHast SHeprusi Teiaa BONW3U
MIOBEPXHOCTH 3eMIIN.

IMoTeHmmaneHple W HEMOTEHIMaNbHble  Ccuiabl. CBsi3p  pabOTHI
HEMOTEHIHAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON YHEPTHU CHCTEMBI
TeJl. 3aKOH COXPaHEHHUs MEXaHNIECKON SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHU4YeCKUe yCTpOCTBA U MPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIED,
IIPY’KUHHBIN MUCTOJIET, ABUKEHUE PAKeT.

JemMoHcTpammu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE ABUKEHUE.

[lepexo MOTEeHIMAIBHOM YHEPTHH B KHHETUYECKYIO U 00paTHO.

OreHKa a0COMIOTHBIX U OTHOCHUTEIIBHBIX MTOIPEITHOCTEH
n3MepeHnil GU3NUECKUX BEIUYMH.

Pemrenne pacu€THBIX 33139 ¢ SBHO 3aJaHHON (PU3NIECKOIT
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpPMYIT
JUHAMUKHU U 3aKOHOB COXPAHEHHUS.

Penrenne kauecTBEHHBIX 3a/1a4 C ONOPOH HA U3YyYEHHBIE B pa3zieie
«MexaHnKay 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKHE SBICHHS.
OnucaHue MEXaHNYECKOTO JBM)KEHUS C UCTIONb30BaHUEM
(bU3UYECKUX BEIIMUUH: UMITYJIbC TeJa, KHHETHYECKasi SHePTusl,
MOTEHIMAIbHAs SHEPT U, MEXaHNIeCKast paboTa, MeXaHH4IeCcKas
MOIITHOCTH. AHATU3 PU3UIECKUX MPOIIECCOB U SBICHUI ¢
HCTIONB30BaHUEM 3aKOHA COXPAaHCHU MEXaHUUECKOW YHEprui,
3aKOHA COXPaHECHUS nMITysibca. OObsICHEHHE OCHOBHBIX
MPHUHLUIOB ACHCTBHS U NPAKTHUECKOTO IPUMEHEHUS TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: BOJOMET, KONEDP, IPY>KUHHBINM ITUCTOJIET.
OOBsCHEHHE IBUKEHHUSA PAKET C OTMIOPOil Ha U3yUECHHBIE
(u3uIecKre BENINHBI M 3aKOHBI MEXaHUKH.

Vcnionp30BaHue IpH NOATOTOBKE COOOIIEHUH O MPUMEHEHUH
3aKOHOB MEXaHUKH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI
JUIA IOUCKA, CTPYKTYPHUPOBAHNUS, HHTEPIPETALIUY U TPEACTABICHUS
nH(popManuH, KPUTHIECKNI aHATIN3 MOTyd9aeMoi HH(opManuu
IIpoBeneHue KOCBEHHBIX U3MEPEHUN, UCCIEA0BaHUN
3aBUCHMOCTEN (pU3MYECKUX BEJIMYHH, POBEPKA MPEIOKEHHBIX
THIIOTE3

JIab

OpaTOPHBIC 3aHATHUSA

N3ydenne HepaBHOMEPHOTO
MTHOBEHHOW CKOPOCTH.
HCCHeZ[OBaHHe COOTHOUICHUA MCXKAY MNYyTIAMU, HpOﬁHeHHLIMH TCJIOM 3a
MoCJIeI0BaTENbHbIE paBHBIE MIPOMEKYTKH BpEMEHHU npu
PaBHOYCKOPESHHOM ABIDKCHHUH C HAYalIbHOH CKOPOCTHIO, PABHOM HYITIO.
Wzydenue nBMKEHUS IIapUKa B BA3KOM XKUIKOCTH.

Wzydenue nBmkeHUs Tena, OpOIIEHHOT0 TOPU30HTAIBHO.

W3yuenne npmxeHuns Opycka 110 HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHUJ YIPYTOCTH, BOSHUKAIOIUX B MPYKUHE
U pe3sMHOBOM 00paslie, OT UX AedopMaIHH.

HccnenoBanue ycioBuid paBHOBECHSI TBEPJOTO Tejla, MMEIOIIETO OCh
BpalEHUs.

W3ydenne abCOMIOTHO HEYNIPYTOTO yapa C IMOMOIMIBIO IBYX OJIHAKOBBIX
HUTAHBIX MAATHUKOB.

JBHKCHHUA C  LCIBIO OINPCACTICHUA
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HpaKTI/I‘ICCKI/IC 3aHATHA

6.

HccrnenoBaTh cBsA3M paOOTHI CHIIBI C U3MCHCHUEM MEXaHUYECKOM SHEPTUU
TeJna Ha MMPUMEpe PACTHKEHUS Pe3NHOBOTO XKTyTa.

Pa3nes 3. MoJsiekyasipHasi pu3uKa ¥ TEpMOAUHAMHUKA

31

OCHOBBI
MOJIEKYISIPHO-
KHHETHICCKOU
TEOpUH

6

Ypoxk

7.

OCHOBHBIE TIOJIOKEHHS MOJICKYIISIPHO-KMHETHIECKOM TEopuu M WX
ombITHOE 000CHOBaHMe. bpoyHoBckoe nemkenue. uddysusa. Xapakrep
JIBUKEHHUSIT M B3aUMOJCHCTBHUS 4YacTHUI] BellecTBa. MoOJenu CTPOSHUs
ra3oB, XHJIKOCTCH M TBEPJABIX TEN U OOBSICHCHHE CBOICTB BEIICCTBA HA
OCHOBEe J3TUX Mozened. Macca u pasmepsl MoJiekynl. Komudectso
BemecTBa. [locTosiHHAs ABOTaIpO.

TexHuueckue ycTpoiicTBa W MPaKTHYECKOE IPUMECHEHHUE: TePMOMETP,
G6apomerTp.

JemMoHcTpauuy.

OmnbITHI, TOKa3BIBAIOIINE JUCKPETHOS CTPOSHHE BEIIecTBa, GpoTorpaduu
MOJIEKYJT OPTaHHYECKIX COSTHHCHHMA.

OmnpITe IO UG PY3UH KUIKOCTEH U Ta30B.

Moaens OpOYHOBCKOTO JIBUKEHHUSI.

Mogaens onbita llTepHa.

8. | TerumoBoe paBHOBecue. Temmeparypa u ee wu3Mmepenue. Illkama
temnepatyp Llembcus.
TexHUUECKHE YCTpOICTBa W MPAaKTUYECKOE IPUMECHEHHUE: TEPMOMETP,
GapomerTp.
JemoHcTpauuy.
OnbITBI,  JOKa3BIBAIOIIME  CYIIECTBOBAaHHE  MEXKMOICKYISIPHOTO
B3aHMOJICHCTBHSI.

9. | Mogmens wupneanpbHOro ra3za. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-

KUHETUYECKOW TEOPUH HJCAIbHOTO raza. AOCOMIOTHAs TeMIepaTypa Kak
Mepa cpeIHel KHHETUYECKOM YHEPTHH TETUIOBOTO JBUKESHHSI YaCTHUI] Tra3a.
IIxana Ttemnepatyp KenbBuna. T'a30Bble 3aKOHBL.  YpaBHEHUE
MengeneeBa-Knaneiipona. 3akon [Jansrona. M3ompoueccel B HacalbHOM
rae C TIOCTOSHHBIM  KOINMYECTBOM  BemecTBa. | padmueckoe
MIPEICTaBICHAE U30IIPOIIECCOB: H30TEpMa, U30X0pa, H300apa.
TexHuyeckue ycTpoilcTBa M MPAKTHUUECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

JemMoHcTpanuu.

Moeins, WILTIOCTPUPYIOIIAs IPUPOIY JABICHUS ra3a Ha CTEHKH COCY/a.
OINBITH, WUTIOCTPUPYIONIUNE YpPaBHEHHE COCTOSHHUS HACaTbHOTO Tasa,
H30TIPOIIECCHI.

[IpoBenenue s3KkciepuMeEHTa: ONIPENEICHUE MACChl BO3TyXa B
KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUIT 00bEMa KOMHATHI,
JIaBJICHUs U TEMIIEpaTyphl BO3AyXa B HEH; UCCIIeZIOBaHNE
3aBUCUMOCTH MEXIY I1apaMeTpaMu COCTOSIHUS Pa3peKeHHOTO rasa.
OrieHKa a0COJIFOTHBIX M OTHOCUTEIIBHBIX MOTPEIIHOCTEH
HU3MEpeHUil PU3MYCCKIX BETUUMH.

OOBsCHEHHE OCHOBHBIX IIPUHIIUAIIOB JCHCTBUI TepMOMETpa U
OapomeTpa U yCIIoBHI MX 0€30MaCHOTO UCTIOIH30BaHUS B
MOBCEIHEBHOM KU3HU.

PacrniozHaBanme pn3NUECKUX SBICHUN B YICOHBIX OIBITAX H
OKpy>Karomie sxu3Hu: auddy3us, OpoyHOBCKOE TBIDKECHUE.
OnucaHue TEIUIOBBIX SBJICHUN C HCIIOIb30BAHUEM (DU3HUCCKIX
BEIIMYMH: JIaBJICHUE Ta3a, TEMIIEpaTypa, CPEeIHss KUHETHIeCKast
JHEPTUs Xa0TUYECKOTO ABMXKEHUS MOJIEKYJI, CPEIHEKBAIpATHUHAS
CKOpPOCTb MOJIEKYJI.

AHanu3 GU3NIECKHUX MPOIECCOB U SBJICHUIN C UCIIOIh30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN KHHETHUECKON SHEPIUU
TEIUIOBOTO JIBIKCHHUS MOJIEKYJ ¢ aDCOTIOTHOM TeMIIepaTypoii.
Pemmenue pacu€THBIX 33134 € SIBHO 3aaHHON (DU3NIECKOI
MOJIEJIBIO C UCITOJIb30BAHUEM OCHOBHBIX IosiokeHnit MKT,
3aKOHOB U (POPMYII MOJICKYJISIPHON (PU3UKH.

Pabota B rpynmnax npu IIaHUPOBaHUU, IPOBEJCHUH U
MHTEPIPETAIMH PE3YIHTATOB OMBITOB M aHATU3E TOMOTHUTEIbHBIX
HCTOYHUKOB HH(OPMAIIHH IO TEME
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3.2 | TepmoauHaMuKa. 4 Ypoxk

Tennossie MarmHEL. 10. | TepmoauHamuueckas cucrema. BryTpensss sHeprus | IIpoBeneHue sKCIEpUMEHTA: U3MEPEHUE YIEIbHOMN TEMIOEMKOCTU
TEPMOJMHAMUYIECKON CHCTEMBI H CIOCOOBI €¢ M3MeHeHMs. KommiecTBo | pemectna. OmeHKa aGCOMIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTEN
TCIJIOTHI KU pa60Ta. BHyTpeHH}IH OHEPrusi OAHOATOMHOI'O0 HIACAJIBHOTO I/I3MepeHHﬁ (1)I/I3I/I‘ICCKI/IX BEJIUYUH.
rasa. Buziel Temionepean: TerionpoBoHOCTh, KOHBEKIIHA, H3MYYCHHE. | []3yuenue Moaeleil IapOBOii TyPOHHBL, ABHIATENs BHyTPEHHETO
VYaenbHas TEMJIOEMKOCTh BellecTBa. KoIWM4ecTBO TEmJIOTH IpuU CTOpAHHSA, PeaKTHBHOTO ABHTATEIS.
Terionepeaate. . OOBsACHCHNE PUHIIUIIOB JCHCTBUS U YCIOBUH 0€30MacHOro
[onsite 06 agmabatHoM mpouecce. [lepBblil 3aKOH TEPMOIUHAMHKH. N
[IpUMeHEHHE TepBOro  3aKoHA TEPMOTMHAMMKH K H3OTPOLECCAM. UCTIONB30BaHUs B TOBCETHEBHOM KU3HU JBUraTessl BHYyTPEHHETO
I'paduyeckas unTEpIpeTaus paboOThI rasa. CrolzaHH’L ObITOBOTO XOJIOI[I/IJILHITIJKa, KoHauIMoHepa. Onucanue
TexHHueCKHE YCTPONCTBA H MPAKTHYECKOE TpHMEHeHWe: mpuraTens | CBOWCTB TN 1 TEIUIOBBIX ABNCHMI C HCTIOMB30BAHMEM ¢usmaecKux
BHYTPEHHET0 CrOPAHHUs, GBITOBOI XOTOIHIBHHK, KOHIULHOHEP. BEJIMYMH: JaBJICHHUE T'a3a, TEMIIEpaTypa, KOINYEeCTBO TEIIOTHI,
JleMOHCTpAIHH. BHYTpPEHHSS HEpTus, paboTa rasa. Pemenne pac4éTHBIX 3a/1a4 C
V3MeHeHre BHYTpeHHEH YHEPTUHN Tella TIPU COBEPIICHUH paOOTHI: BEUIET | ABHO 3a1laHHON (U3MYECKOH MOJIEINBIO € UCTIOIB30BAHUEM
poOKHU 13 OYTHUIKH MO JEHCTBHEM CIKATOTO BO3/lyXa, HArpeBaHue 3(pupa | OCHOBHBIX 3aKOHOB M (pOpMyI MOIEKYIApHOH GU3UKHU U
B JIATYHHOW TpyOKe IMyTeM TpeHUs (BUICOIEMOHCTPALIHS). TEPMOJIMHAMUKH.
WsmeHenne  BHYTpeHHEW  OHeprum  (TeMIEpaTypel) Tela TIPH | PelneHue KaueCTBEHHBIX 331y C ONOpO Ha U3yUYEHHBIE B pa3zeie
TeIonepenale. «MouexynsapHas pU3NKa ¥ TSPMOINHAMUKAY 3aKOHBL,
OnpIT M0 aanabaTHOMY PpaCUIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM 3aKOHOMEPHOCTH H (PU3HYECKHE SBICHUA.
OTHHBOM). Pa6oTa B rpynnax Ipy aHaau3e JONOIHUTEIbHBIX HCTOUHHKOB

11. | Bropoii 3ak0oH TepMoaAMHaMUKH. HeoOpaTUMOCTB MPOLIECCOB B IPUPOAE. | HHPOPMALHH II0 TEME
TennoBele Mammebl.  [IpuHOMOBI  AEHCTBHSA  TEIUIOBBIX — MAIIHH.
[IpeoOpa3oBaHuss »HEpruM B TEIUIOBBIX MammHax. Koapdunuent
MOJIE3HOTO  JedcTBHA TemnoBoil MammHbl. [ukn KapHo wu  ero
KO3()(OUIMEHT TMOJEe3HOro  JAeHCTBHA. DKOJIOTHYECKHE — POOIIEMbI
TEIUIO3HEPTETHKH.
TexHuueckue yCTpOHCTBA M MPAKTHUECKOE IPUMEHEHHE: IBHUraTellb
BHYTPEHHET0 CTOpaHus, OBITOBOH XOJIOIMIBHUK, KOHAUIIHOHED.
JemMoHcTpanuu.
Mogenu napoBoit TypOWHBI, JABHTaTeNsl BHYTPEHHErO0 CrOpaHu,
PEaKTUBHOTO JIBUTATEIIS.
3.3 | ArperarHsie 2/2 | Ypoxk

COCTOAHMA 12. | TapooGpa3oBanue 1 KoHAeHcalws. Mcnapenne u kunenue. A6comorHas | IIpoBesieH#e SKCIIEPUMEHTa: H3MEPEHHE OTHOCHTEIbHOM

BeecTsa. PasoBbie M OTHOCHTENbHAs BIAXKHOCTh BO3MyXa. HachlieHHbIH map. YaenbHas | BiaHOCTH BO3ayxa. OIEHKa aGCOTIOTHBIX H OTHOCHTEIBHBIX

HEPEXO/IBI. TEmoTa MapooGpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPhl KHTIEHHS OT | [orpelHOCTEH H3MEPeHHil (PU3HUECKUX BEMUHH.
AABJICHHL. W3yueHne cBONHCTB HACHIIEHHBIX TAPOB, CIIOCOO0OB N3MEPEHNUS
TBCP}IOC teno. Kpucrannmueckne u amopdHbIe Tena. AHHU30TPOIHUS BIAKHOCTH
cBolicTB KpucTamwioB. JKunkue kpucramisl. CoBpeMEHHbIE MaTepHalIbl. Ha6Tio i e KUTICHNUS MPH TOHWKEHHOM JIABJICHHH, HATDEBAHHS 1
[TnaBnenne ® KpUcTAUIM3aNMs. YJAeNbHas TEIUIOTA  IUIABJICHHS.
CyGnmanus. TUIABJICHUS KpHCTananecmfo BEIIECTBA. )
VpaBHCHUE TOIIOROro Garanca. OO0BscHEHNE IPHUHIMIIOB ACHCTBUS U yCIOBUI 0€301acHOro
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TexHHYeCKHE yCTPOWCTBA M NPAKTUUECKOE NMPHUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KaJIOPUMETP, TEXHOJOIMH TMOIYyYeHHs COBPEMEHHBIX
MaTepualioB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.
JemMoHcTpamuu.

CBolicTBa HAaCBIIIEHHBIX MTAPOB.

Kunenue npu NoHWXEHHOM JaBJICHUH.

CriocoObI M3MEpeHNs BIAKHOCTH.

JleMoHCcTpanys KpUcTauloB.

HCIIOJIb30BaHUS B IOBCETHCBHOM KU3HHU TUTPOMETPA,
MCUXPOMETpa, KaJopuMeTpa. M3yueHnue TeXHOIOTHIT MOTyYSHHS
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB.
Pemenne pacu€THBIX 33734 ¢ SBHO 3aJaHHON (hU3HIECKOI
MOJICJNIBIO C HCIIOJIb30BAHUEM YPABHEHHSI TEIIOBOTO OaaHca.
Pemrenne kaueCTBEHHBIX 3a/1a4 C ONTOPON Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U ()U3NIECKHe SBICHHUS 110 TeMe. Pacmo3naBanne
(U3NYCCKUX SBICHUN B YYCOHBIX OMBITAX M OKPYKAIOIICH JKUA3HU:
nedopmanus TBEPABIX TEJ, HATPCBAHUE U OXJIAXKICHUC TEI,
W3MEHECHHE arperaTHBIX COCTOSHIN BEIIECTBA U OOBSICHEHNE UX Ha
OCHOBE 3aKOHOB U ()OPMYI MOJIEKYIISIPHON (PU3UKH.
Hcnosnp3oBanue HHGOPMAIIMOHHBIX TEXHOIOTUIM JIJIsI TOKMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETALUU U TIPEICTABICHUS
HHPOPMALIUH TIPH MOTOTOBKE COOOIICHN O IPUMCHEHUH 3aKOHOB
MOJICKYJISIPHOM (DU3UKU M TEPMOJUHAMUKH B TCXHHUKE U
TEXHOJIOTUAX

JIab

OpaTOpPHBIE 3aHATHS

13.

OmnpeneneHue Macchl BO3AyXa B KJIaCCHOM KOMHATE Ha OCHOBE U3MEPEHUI
o0beMa KOMHATBHI, IaBJICHHUS U TEMIIEpaTyphl BO3yXa B HEHl.
HccnenoBanne  3aBUCHMOCTH  MEXAY  IapaMeTpamMu
Pa3peXeHHOTO Ta3a

W3mepeHne 0THOCUTENBEHOH BIAKHOCTH BO3IyXa.
HaOmonats HarpeBaHus U IUTaBICHHS KPUCTAJUTMYECKOTO BEIECTBA.
IIpodeccuoHaILHO OPHEHTHPOBAHHOE COAep:KAHUE: H3MEpPEHUe

COCTOSAHHUA

YAEIbHOU TEMI0EMKOCTH

Pa3pnen 4. DaekrpoanHaMunka

4.1

DIeKTpocTaTUKA.

4/2

Ypok

14.

OnexTpuzanus Teia. DIEeKTpUYecKuid 3apsa. JIBa BUaa AJIEKTPUUECKUX
3apsaoB. [IpOBOJHMKHM, IUSNEKTPUKH W MOJYNPOBOJHHUKU. 3aKoH
COXPaHEHHS HJIEKTPUIECKOTO 3apsa.

B3aumoneiictue 3apsinoB. 3akoH Kynona. TodeuHblid asieKTpuuecKuit
3apsiA. OnexkTpuueckoe moie. HampsykeHHOCTb 3MEKTPHUUYECKOro MOJIs.
[puHIUNO Cynepno3uyy MeKTPUIecKUX nojeil. JINHuM Hanps»KeHHOCTU
ANEKTPUUYECKOrO MO

Pabora cun »snextpoctatmueckoro mons. [loteHmuman. Pa3sHOCTh
moTeHIMasoB. [IpOBOTHUKY U TUATIEKTPUKH B JIEKTPOCTATHUECKOM IIOJIE.
JwnekTpryeckasi IPOHUIIAEMOCTb.

JemMoHcTpanuu.

VY CTpOoHCTBO U IPUHLIUIL ACUCTBUS 3IIEKTPOMETPA.

IIpoBeneHue dKCIEpUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH
KoHJeHcaTopa. OneHka abCOTIOTHBIX M OTHOCHTENBHBIX
MOTPENIHOCTEH n3MepeHnit PU3NUECKUX BEITHIHH.

W3ydeHne NpuHLUKIIOB JEUCTBUS 3JIEKTPOCKOIA, SJIEKTPOMETPA,
KOHJIEHCaTOopa.

H3yyeHne NpuHIMIIOB JICHCTBUS U YCIOBUH O€3011acHOTO
IIPUMEHCHUA B HpaKTI/I‘IeCKOﬁ KU3HH, KOITMPOBAJILHOT'O arrapara,
CTPYHHOTO IIPUHTEpA.

PaccmoTpenne Gpu3nyeckux OCHOBaHUIT JJIEKTPOCTATHUECKOM
3aIIUTHI U 3a3€MJICHUS 3JIEKTPOonprOopoB. Pemenne pacuéTHeIX
3a/1a4 C SIBHO 33JJaHHOW (PU3MUYECKON MOJIENBIO C UCITOJIb30BaAHUEM
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B3aI/IMO,H€I7[CTBI/Ie HadJICKTPU30BAHHBIX TECJI.
3HeKTpH‘I€CKOG TOJIC 3apAKCHHBIX TCII.
HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IOJIC.
SHGKTPOCTaTI/I‘IeCKaH 3aimuTa.
):[PIZ)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC.

15.

DIEeKTPOEMKOCTb. Konnencarop. DIEeKTPOEMKOCTh IUIOCKOTO
KOHZIeHCATopa. DHEPrus 3apsHKCHHOTO0 KOHICHCATOPA.

TexHH4ecKHEe YCTPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIIEKTPOCKOII,

3JIEKTPOMETP, JJEKTPOCTATUYECKAS 3aIlMTA, 3a3¢MJICHUE
AJIEKTPONPUOOPOB, KOHIEHCATOP, KONMPOBAIBHBIA ammapar, CTpyHHBINH
IIPUHTED.

JemoHcTpanuy.

3aBHCUMOCTD QJICKTPOCMKOCTU IIJIOCKOI'O KOHJACHCATOpa OT IuIomaan
IJIaCTUH, PACCTOSAHUA MCXKAY HUMHU U ,IlI/ISJ'ICKTpH‘IGCKOﬁ MPOHUIIAEMOCTH.
9Hepr1/1$1 3apsPKCHHOI'O0 KOHACHCATOPA.

OCHOBHBIX 3aKOHOB U (POpMyI dIIeKTpOCTaTHKH. PerieHue
KaueCTBEHHBIX 3aJ1au C OIOPOH Ha U3yUCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUYECKUE SBICHUS dJIEKTPOCTATHKH.
Pacno3HaBanne GU3HYECKUX SBICHUH B yUeOHBIX OIBITAX U
OKpY KalolIeH JKHU3HU: 3JICKTPHU3aLHs TeJl, B3aUMOJICHCTBIE
3aps/IoB U OOBSICHEHNE UX Ha OCHOBE 3aKOHOB U (OPMYIT
NEKTPOCTATHKH.

OnvcaHne U3yYeHHBIX CBOMCTB BEIECTBA U JIEKTPUUECKUX
SIBJICHUH C MCIIOJIb30BaHUEM (H3MYECKUX BEIUUUH:
ANIEKTPUYECKHUIT 3apsil, HAPSHKEHHOCTD 3IEKTPHIESCKOTO OIS,
HOTEHLHAJ, Pa3HOCTh IIOTCHIUAJIOB, IEKTPOEMKOCTb.

AnHanu3 GU3NUECKHX MPOLIECCOB U SBJICHHUHN C UCIIOIb30BaHUEM
(H3NYECKUX 3aKOHOB: 3aKOHA COXPAHEHHMS IICKTPUIECKOTO
3apsja, 3akoHa KyioHa.

Pabora B rpynmnax npu aHajm3e JONOJIHUTEIbHBIX HCTOYHUKOB
nH(popMaLuK U MOIrOTOBKE COOOIIEHUH O MPOSBICHUN 3aKOHOB
3NEKTPOCTATHKU B OKPYKAarOLIEH KHU3HH  IPHMCHEHNH UX B
TEXHHKE

JlabopaTopHBIE 3aHATHS

16. | M3MepeHue 31eKTPOSMKOCTH KOHICHCATOPA.
4.2 | IlocTosHHBII 6/2 | Ypox
JICKTPHHCCKIH TOK. 17. | Hanpspxenue. 3axon OMa Juis y4acTKa HemH. [TpoBeneHue HKCIIEPUMEHTA: U3YYSHUE CMELIAHHOTO COCANHEHNUS

Toxu B pa3Iu4HbIX
cpenax.
DIEeKTPUUECKUIA
TOK. Y CJIOBUA
CyIIeCTBOBAHUS
3JIEKTPUUYECKOTO
TOoKa. ICTOUHUKHN
Toka. Cuia Toka.
ITocTossHHBIN TOK.

9HCKTpI/I'-ICCKO€ COIIPOTUBJICHUE. VnenbHOE COIIPOTUBJICHUE BELICCTBA.

INTocnenoBartensbHOE, napajuieibHoe, CMeEIIaHHOE COeIMHCHUE
MPOBOJIHUKOB.
Pabora »anmextpuyeckoro Toka. 3akoH Jlkoynsa-Jlenma. MomHOCTE

JIEKTPUUECKOTO TOKA.
DNeKTPOIBIIKYIIAs CHIIA ¥ BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHNKA TOKA.
IIpodeccuoHalbLHO OpHEHTHPOBAHHOE coAepxkaHue: 3akoH Oma ams
MTOJTHOH (3aMKHYTOH) AIieKTpudeckoi mermu. KopoTkoe 3aMbIKaHuE.
TexHn4eckue ycTpoicTBa M NPaKTHYECKOE MPUMEHEHHE: aMIepMerp,
BOJIETMETP, PEOCTaT, HCTOYHUKU TOKA, DIEKTPOHArpeBaTeIbHbIE
puOOPHI, 3JIEKTPOOCBETUTEIIbHbBIE IpuOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH IHOJA, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJTYTIPOBOTHMUKOBEIHM MO, TaJbBaHHUKA.

JemMoHcTpanuu.

W3mepeHne critbl TOKa M HAIPSHKEHUS.

3aBHCHMOCTB CONPOTUBIICHUS HMINHAPHUIECKUX IPOBOIHUKOB OT JTHHEI,
IUIOINAAY MOTIEPEYHOT0 CEYEHUsI U MaTepuaa.

pesuctopoB; uzmeperue J/]C NCTOUYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS, HAOIOACHUE SJICKTPOIIH3A.

OreHKa a0COFOTHBIX H OTHOCUTEIBHBIX MTOTPEITHOCTEH
M3MepeHui PU3NIECKUX BETUIHH.

OOBsiCHEHHE IPUHIIMIIOB JACHCTBUS U YCIIOBHH 0€3011aCHOTO
MIPUMEHEHHUS aMIIEpMETPa, BOJIbTMETPA, PEOCTaTa, HCTOUHHUKOB
TOKa, DJIEKTPOHATPEBATEIHHBIX U AJIEKTPOOCBETUTETHHBIX
puOOpPOB, TEPMOMETPA CONIPOTUBIICHHUSI, BAKYYMHOTO JTHOJIA,
TEPMHUCTOPOB U (POTOPE3UCTOPOB, TOITYIPOBOIHUKOBBIX THOJIOB,
raJlbBaHUKH.

Pemenue pacuéTHBIX 33724 ¢ SIBHO 33/IaHHOH PU3NIECKON
MOJIEJNIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (POPMYIT TEMBI
«IToCTOSTHHBIN 2JIEKTPUUECKHUIA TOKY.

PacrnioznaBanme Gpu3N4IECKUX SBICHUN B YICOHBIX OIBITAX U
OKPYIXKAIOIIEeH KU3HU: dJIEKTPUIECKasi IPOBOJIUMOCTb, TETIOBOE,
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CwmenranHoe COCAMHCHUC TPOBOJHUKOB.
HpHMOC HU3MEPCHUC 3J'IeKTpOZ[BH)KyH16ﬁ CHJIBI. KOpOTKOG 3aMBbIKaHHUC
TaJIbBAHUYECCKOI'O 3JIECMCHTA 1 OLICHKA BHYTPEHHETO COIIPOTUBJICHUA.

18.

OJNeKTpoHHAas TPOBOAMMOCTG TBEPABIX  METAJUIOB.  3aBUCHMOCTH
COTIPOTHBIICHUS METAJUIOB OT TeMIepaTypsl. CBEpXIIPOBOIUMOCTb.
DNEeKTPUUECKUI TOK B BakyyMme. CBOWCTBA IEKTPOHHBIX ITyJKOB.
HomympoBonuuku. CoOCTBeHHasE W  TNPHMECHas  MPOBOIUMOCTH
monynpoBonHUKoB. CBoOMCTBa p-n-mepexona. I[lomympoBOAHUKOBBIE
IpUOOPHI.

TexHuueckue ycCTpOICTBa M MPAKTHYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIBTMETP, pEOCTaT, HCTOYHHKH TOKa, OJEKTpOHArpeBaTe/IbHbIE
IpUOOPHI, 3EKTPOOCBETUTEHHBIE IpuOOPHI, TEPMOMETP
COMPOTHUBJICHUS, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3HUCTOPHI,
MTOJTYTIPOBOTHIUKOBEIH MO, TaThbBaHHUKA.

JemMoHcTpauuy.

3aBUCHUMOCTD CONPOTHBIICHUS METAIIIOB OT TEMITEPATYPHI.

19.

OnexTpu4eckuii TOK B pacTBOpaXx M pacIulaBax
DNEeKTPOIUTHYECKAs] JUCCOIMALUS. DIEKTPOIIHU3.
DnekTpudeckuii TOK B razax. CaMOCTOSITENIbHBIN H HECaMOCTOSITENIbHBII
pa3psa. Monnus. [lnaszma.

TexHuueckue ycTpoilcTBa M HpPaKTHUECKOE NPHUMEHEHHE: aMIIepMeTp,
BOJIETMETP, PeOoCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIC
IpUOOPHL, ANEKTPOOCBETUTEIIHHEIC IpHOOPHL, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH IHOM, TEPMHUCTOPHI U (POTOPE3HCTOPHI,
MTOJTYTIPOBOTHUKOBEIH IO/, TaThbBaHHUKA.

JemoHcTpauuy.

[IpoBOAUMOCTB JTEKTPOIUTOB.

HckpoBoii pa3psia ¥ MPOBOAMMOCTE BO3/IyXa.

OIHOCTOPOHHSASA MPOBOJUMOCTD JHO/A.

JNIEKTPOJIUTOB.

CBETOBOE, XMMHUYECKOE, MATHUTHOE ICUCTBUS TOKa. AHAIU3
ANIEKTPUYCCKUX SIBIICHHUIA U MPOIIECCOB B IIETISAX MOCTOSIHHOTO TOKA
C HCIIONTF30BAHMEM 3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
MOCTIEIOBATENEHOTO U MTAPAJUIETHFHOTO COSNMHEHNS IPOBOTHUKOB,
3akoH Jlxoyns-Jlenna.

OmnrcaHne H3yYeHHBIX CBOMCTB BEIIECTB U AIIEKTPUIECKUX
SIBIICHUN C MCTIOTH30BAHNEM (PH3MUYECKIX BEMIHH:
ANEKTPUYCCKUIA 3apsi]l, CHIa TOKA, JJICKTPUIECKOE HATIPSKCHUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, Pa3HOCTh NoTeHIanoB, DJC,
paboTa TOKa, MOIITHOCTB TOKA.

Hcnonp3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTUH IS TOUCKA,
CTPYKTYPHUPOBAHUS, HHTCPIPETALUU U NIPEACTABICHUS
nH(OopMaLUK [IPU MOJTOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
MTOCTOSIHHOTO TOKA B TEXHUKE U TEXHOJIOTHIX

IIpakTueckue 3aHATUSA

20. | HabmromaTh 3IIeKTpOIIH3.
4.3 | MaraurtHoe nose. 4/4 Ypok
OIeKTPOMArHUTHAL 21. | IlocrossHHBIE MarHUTHL. B3auMopaelcTBHE MOCTOSHHBIX MarHUTOB. | IIpoBeaeHME 3KCIIEPUMEHTA: U3y4YE€HHE MarHUTHOT'O MOJIs KaTYIIKH
HHAYKIYSL. o .
AyKH MarnutHoe mone. Bektop  marmutHOM  mHAyKuuu.  [IpUHIMI | ¢ TOKOM; MCCIEI0BAHHE IEHCTBUS MOCTOSHHOTO MATHATA HA PAMKY
CyNepHo3UIMM MArHUTHBIX NoJed. JIMHUM MarHuTHOM MHAYKLIHU. | ¢ TOKOM; MCCJIE/TOBAHUE SABJICHUS 3JIEKTPOMATrHUTHON MHIYKIUU.

Kapruna uHAN MarHUTHOW MHAYKIMH T10JIS1 TOCTOSTHHBIX MarHUTOB.
MarHuTHOE TI0JIe TIPOBOJHHKA C TOKOM. KapTHHA JMHUHA HMHIYKIHH
MarHUTHOTO TIOJIE UIMHHOTO MPSMOrO MHPOBOJHMKA M 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJHWKA, KaTymKd ¢ TokoM. OmnsIT Opcrena.
B3zaumoneiicTBue NpoOBOJHUKOB C TOKOM.

OrneHka abCOMIOTHBIX M OTHOCHUTENIBHBIX MOTPEITHOCTEH
n3MepeHnil GU3NUECKUX BEINYHH.

OO0BsCHEeHNE TPUHIMIIOB JEHCTBUS B yCIOBHI 06€30I1acHOTO
MMPUMEHCHUA IOCTOAHHBIX MarHUTOB, DJICKTPOMArHuToOB,
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Cuna Amnepa, ee MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHua, ee MOAyJlb U HampaBieHHe. [IBIDKEHHUE 3apsKEHHOU
YaCTHIBI B OJIHOPOJHOM MarHUTHOM nose. Pabota cunbl Jlopenna.
TexHuueckue ycTpoHCTBa M NPAKTHYECKOE NPUMEHEHHE: IOCTOSHHBIE

MAarHUTEI, 3JIEKTPOMArHHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH
JJIEMEHTaPHBIX YaCTHII, MHIYKIIHOHHAS TI€Yb.
JemoHcTpanuy.

OmnsIT DpcTena.

OTKJIOHEHHE 3JICKTPOHHOTO ITyYKa MATHATHBIM TIOJIEM.
JInHUY MHIYKIUU MarHUTHOTO TIOJIA.
B3aumopeiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeH1a Ha MOHBI AIEKTPOJIUTA.

22.

SIBneHME SIEKTPOMArHUTHOM HHIyKUMHU. IIOTOK BEKTOpa MarHUTHOMN
WHIYKITUH. DIEeKTPOABIKYIIAS cuiia WHITYKIIH. 3aKkoH
AEKTPOMArHUTHOM nHAYKIH Papazes.

Buxpesoe amekTpudeckoe Imoie. DISKTPOABIKYIIAs CHIIAa HHIYKIUU B
MIPOBOJHUKE, ABIDKYIIEMCS MOCTYNATEIHFHO B OTHOPOJHOM MarHUTHOM
nosie. IlpaBuno Jlenuna. MHIyKTUBHOCTH. SIBieHHME CaMOUHAYKLHH.
DIEeKTPOJIBIKYINAsl CUJIa CAMOWHAYKIIMU. DHEPTHs MarHUTHOTO TOJIs
KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckrue yCTpPOHCTBA M IMPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHbIE

MAarHuThblI, QJICKTPOMArHUThI, DJICKTPOABUT'ATECIb, YCKOpUTECIIN
QJIEMCHTAPHBIX YaCTHUL, MHAYKIIUOHHAA I1€Yb.
JemMoHcTpanuu.

SIBieHUE AIMEKTPOMArHUTHON HHAYKITUH.

[IpaBuno Jlenua.

3aBHCHMOCTh  ANMEKTPOABIDKYIICH CHIBI HHIYKIHA OT CKOpPOCTH
HW3MEHEHHS MarHUTHOI'O ITOTOKA.

SIBeHUE CAMOWHIYKITUH.

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

IIpakTueckue 3aHATUSA

23.

I/IBY‘{GHI/Ie CMCIIIAaHHOT'O COCANHCHUA PE3UCTOPOB.
I/IBMCPCHI/Ie SHCKTPOHBI/I)KYH.IGﬁ CHJIbI UICTOYHHUKA TOKA U €T0 BHYTPECHHETO
COIMPOTUBJICHMUS.

24.

W3yueHre MarHuTHOIO NOJISl KaTyIIKHU ¢ TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSTHHOIO MarHUTa Ha paMKy € TOKOM.
HccnenoBanue siBIEHUS IEKTPOMAarHUTHON HHIAYKIUY.
OnpenenuTts MHIYKIHIO BUXPEBOTO MarHUTHOTO MOJISL.

Pa3gea 5. KoJjie0anus 1 BOJIHBI

5.1

| 42 | Ypox
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MexaHn4yeckue u
3JEKTPOMArHUTHBIE
Koyie0anus.

25.

Konebatenbhas cucrema. CBOOOIHbIE MEXaHUYECKUE KOJIEOAHNSI.
I'apmonnueckue konedanus. [lepron, yacrora, ammntyaa u dasa
konebannit. [IpyXuHHBINA MasTHUK. MaTeMaTHIeCKUH MasTHHK.
YpaBHeHHe rapMOHIUEcKHX Konebanuii. [IpeBpamenre sHeprun npu
TrapMOHUYECKUX KOIeOaHUAX.

KonebarenbHblii kKoHTYp. CBOOOTHBIE 3JIEKTPOMArHATHBIE KOJIeOaHMS B
U/ICAIHOM KOJIcOaTeIbHOM KOHTYpPE. AHATIOTHSA MEXIY MEXaHUUECKUMHU
U 3JIEKTPOMAarHUTHBIMU KoJneOanusMu. dopmyina ToMmcona. 3akoH
COXpaHEHHs SHEPTHHU B UICANILHOM K0JIeOaTeIbHOM KOHTYpE.
ITpencraBnenue o 3aTyxaromux KojaeOaHusIX. BoIHYKIeHHbIE
MexaHudeckue kojebanus. Pezonanc. BerHykIeHHbIE
3JIEKTPOMArHUTHBIC KOJICOaHUS.

TexHUYeCKHE yCTPOHWCTBA M MPAKTHIECKOE MPUMEHEHHUE: JIEKTPHIECKUN
3BOHOK, T€HEpPaTOp MEPEMEHHOTO TOKA, JINHUH 3JIEKTPOTepeiay.
JemoHcTpanuu.

HccnenoBanue napaMeTpoB KoebaTeIbHOH CHCTEMBI (TIPY KUHHBINA HITH
MaTeMaTHIeCKHH MasTHHK).

Ha6monenue 3atyxatonux kojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ACHHBIX KOJIEOaHHIH.

Habmonenune pe3onaHca.

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHMUS.

26.

IlepemennsIif Tok. CHHYCOMIANBbHBIA IEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
1 HaNIPSDKEHHUS.

Tpanchopmarop. IIponsBoacTso, nepeaaya u norpedieHue
INEKTPUUYECKON IHEPTUH. DKOJIOTUUECKUE PUCKH MIPH MPOU3BOJICTBE
anekTpo’Hepruu. KynbTypa HCronb30BaHUS IEKTPOIHEPTHH B
IIOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpoUCTBa U MPAKTUUECKOE NPUMEHEHHUE: dIEKTPUUECKUI
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKa, INHUU 3JIEKTPONepe1ay.
JemMoHcTpanuu.

OcmutorpaMMbI (3aBUCHMOCTH CHITBI TOKA M HATIPSKEHHS OT BPEMEHH)
JUIS 9JIEKTPOMArHUTHBIX KOJIeOaHHH.

Pe3onanc npu nocnenoBaTeIbHOM COEIUHEHUU PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH M KOHJCHCATOPA.

Mojens TUHUY JIEKTPOIepenadn.

Hccnenosanue napameTpoB KoebaTeIbHOM CUCTEMBI — IEPUO/A,
YaCTOTHI, aMIUIUTYAbI U a3kl KosieOaHui (MPYKUHHBIA W/UITH
MaTeMaTHYECKUN MasTHUK).

Habnromenue 3aryxatomux konebanuii. MccnenoBanme CBOMCTB
BBIHYK/ICHHBIX KOJICOAHHH.

Habnronenue pe3onanca. [IpoBeneHne sxCiepuMeHTa:
HccnenoBanne 3aBUCUMOCTH IIEPHOAA MAJIBIX KOIEOaHUH Ipy3a Ha
HHUTH OT JJIMHBI HUTH U MacChI Ipy3a; UCCIIEA0BaHUE IEPEMEHHOTO
TOKa B LIENH U3 MOCIEJ0BATEIBHO COCTUHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOpa.

OreHKa aOCONIOTHBIX U OTHOCUTENBHBIX MOTPEITHOCTEH
n3MepeHnit GU3NUECKUX BEIUYMH.

OOBsicHEHNE IPUHIIMIIOB ACHCTBUS U YCJIOBHI 0€3011acHOTO
MPUMEHEHHNS 3JEKTPUIECKOT0 3BOHKA, TeHepaTopa epeMEeHHOTO
TOKa, IMHUU AJIeKTporepeaay.

Pemenne pacuéTHbIX 3a/a4 C SIBHO 3aJlaHHOW (M3HYECKOM
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMY!I,
OIMCHIBAIOLINX MEXaHUYECKUE U AIEKTPOMArHUTHBIE KOJICOaHMSI.
OnucaHue MEXaHUYECKHX U 3JICKTPOMArHUTHBIX KOJIeOaHu ¢
UCTIONIb30BAaHUEM (PM3NUECKUX BEIWUHH: IEPUOJ] U 4acTOTa
KoneOaHnH, aMIIMTyJa ¥ (pa3za KoineOaHui, 3apsi U CHila TOKa B
rapMOHMUYECKHX JJIEKTPOMArHUTHBIX KOJICOAHMSIX.

Pemenne ka4ecTBEHHBIX 33/1a4 C OIOPOH HAa M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOINE MEXaHNIECKHE U
3JIEKTPOMarHUTHBIE KOJIeOaHNUs.

Pabora B rpymnmax npu rnjiaHupOBaHHUH, IPOBEJCHUH U
MHTEPIPETANH PE3yIbTaTOB ONBITOB, U AHAJIN3€E JOIOJIHUTEIBEHBIX
MCTOYHHMKOB HH(OPMALNH 110 TEME

IIpakTiueckue 3aHATUS

27.

HVccrnenoBanne 3aBUCMMOCTH NepHoia MabIX KoJeOaHuil rpy3a Ha HUTH
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OT JUIMHBI HUTH ¥ MAcCCHI Ipy3a.
HccaenoBanue nepeMeHHOT0 TOKA B IIETH U3 MOCIE0BATEIBLHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

5.2 | Mexanuueckue u 2 Ypox
SNEKTPOMArHUTHBIC 28. | MexaHn4eckue BOJIHBI, yciIoBHs pactpoctpaHenus. [lepuon. Cxopocts | M3ydenune o0pa3oBaHMs U pacpOCTpaHEHHs HOIEPEYHbIX U
BOJTHBI.
pacIpocTpaHEHHs U JIHHA BOJHEL Ilonepeunsle U NPOJOILHEIE BOIHBL | MPOAONBHBIX BOJIH. HabmroaeHue OTpaKeHHS U IPETOMIICHUS,
Wnrepdepents 1 IupaKus MEXaHHICCKHX BOIH. uHTep(hepeHnnn u TUGPaKINN MeXaHMIeCKnX BoaH. Habmonenne
3Byk. CkopocTs 3ByKa. I'poMKkocTs 3ByKa. Beicota ToHa. TemOp 3ByKa. CBSI3U TPOMKOCTH 3ByKa U BBICOTHI TOHA C AMILUIMTYIOM U 4aCTOTOMN
QHGKTpBOMaFHI/ITHLIe BOJIHBI. Y CIIOBHSA I/IISEJIyEGHI/IH OMEKTPOMATHUTHEIX | 6 1eGanuii, 3ByKOBOTO PE3OHAHCA.
BOJIH. B3auMHad OPHCHTAIILI BEKTOPOB L, B, V B SJCKTPOMATHUTHOM | 1006 nopanie cBOMCTB 2MEKTPOMATHHTHBIX BOJIH: OTPaKEHHE,
BonHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, IPEIIOMIICHHE,
NpesIoMIIeHHE, MOJIsIpu3anys, TU(PaKkuus, HHTEpEepeHIUSL.
MOJISIpU3aLu, nudpaxnus, uHTephepeHus. CkopocTb N
W3ydenne ycaoBUil H3ITydeHHs 31eKTPOMarHUTHBIX BOJIH,
3NEKTPOMArHUTHBIX BOJH. N E B .
I1Ikana 51eKTPOMAarHUTHEIX BOJTH. [IpMMEHeHHE 31eKTPOMATHUTHEIX BojiH | BoadMHOM OPHCHTALIII BEKTOPOB £, L, U B S/ICKTPOMATHATHO
B TEXHHKE U OBITY. BOJIHE. VI3yueHne MpUMeHEHHS JIEKTPOMAarHUTHBIX BOJIH B
ITpyHIUIIBI pafuOCBA3H U TeNeBUIeHU. Pagnonokanys. TEXHHUKE U OBITY.
SHCKTpOMaFHI/ITHOC 3arpsi3HEHUE Opr)Ka}omeﬁ Cpensl. OOBsACHEHHE NPUHOUIIOB JCUCTBHA U YCIIOBUN 0e30I1aCHOTO
TexHUYeCKUE yCTPOMCTBA U MPAKTHYECKOE MPUMEHEHHE: MY3bIKalbHbie | NIPUMEHEHHS MY3bIKaJbHEIX HHCTPYMEHTOB, yIbTPa3ByKOBOH
WHCTPYMEHTBI, yJIBTPa3BYKOBas JHArHOCTHKA B TEXHWKE M MEOHULMHE, | JHArHOCTHUKH B TEXHHMKE M MEIUIIMHE, pajapa, paJuonpruEMHIKA,
panap, paiMONPUEMHHK, TEIEBU30D, aHTEHHA, Tenepon, CBY-meds. TEJeBU30pa, aHTeHHEI, Tesieona, CBU-neun. Penenue pacyéTHbIx
HAemoncTpanuy. U Ka4ECTBEHHBIX 3a/1a4 C OIIOPOH HA U3yUEHHBIE 3aKOHBI U
OO0pazoBaHue U pacpoCTpaHEHHE NONEPEYHbBIX W MPOJOIBHBIX BOJIH. 3aKOHOMEPHOCTH, ONACHIBAIOLIE PACTIPOCTPAHEHHE
KoneGmomieecs Teno kaxk HCTOUHNK 3BYKa. MEXaHHUYECKUX U 3JIEKTPOMArHUTHBIX BOJIH.
Habnronenue oTpakeHUS U MIPEIOMIICHUS] MEXaHUIECKUX BOJIH. .
Hcnonb3oBanne MHGOPMAITMOHHBIX TEXHOIOTHH AJIs TONCKa,
Habmonenue unrepdepeHnnu u mudpakiug MexaHHIeCKuX BOJIH.
3ByKOBOIl pe3oHaHC CTPYKTYPHUPOBaHUS, UHTEPIPETALNH U MIPEACTABICHUS
' . nH(opManuK Npy MOrOTOBK HUI 00 UCTIONIb30BAaHUU
HabnroneHnue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U (popman P NIOArOTOBKE CO00Ie 00 Henosk308a
YACTOTOM KOTeGaHIii JIEKTPOMArHUTHBIX BOJH B TEXHHUKE. YYacTHE B JUCKYCCHH 00
3JIEKTPOMAarHUTHOM 3arpsi3HEHNH OKPY Katolel cpesibl.
Pa6ota B rpynmnax npu miIaHUPOBAHUH, IPOBEICHIH U
HHTEPIPETANH PE3yIbTaTOB ONBITOB U aHAIN3€E JOMOTHUTEIBHBIX
MCTOYHHMKOB HH(OPMALNH 110 TEME
5.3 | Onruka. 4/2 Ypox
29. | 'eomerpuueckas ontuka. IIpsMonMHENHOE pacHpocTpaHeHHE cBeTa B | V3ydyeHue siBIEHHs OJHOIO BHYTPEHHETO OTPAXKEHUsI, €ro

oaHopoaHol cpene. Jlyu cBeta. ToueyHbI UICTOUHHK CBETA.

OTtpaxeHune cBeTa. 3aKOHBI OTpaXxkeHus ceera. [locTpoeHne n3o0paxeHnit
B IUTOCKOM 3€pKale.

[Ipenomienne cBera. 3aKOHBI TIPEIOMIICHHS CBETa.
mmokaszatenb  mpenomieHus. llomHoe — BHyTpeHHee
IIpenenbHbIN yroi NOJHOIO BHYTPEHHETO OTPaKEHUSL.

AOGCOIIOTHBII
OTpakKeHHE.

IpUMEHEHNUs B cBeToBOJE. M3yueHne Moaeneil MUKpOCKoIa,
TEJIECKOTA.

[Tonmyyenne ciekTpa ¢ TOMOIIBIO MPU3MBI M JU(PPAKITHOHHON
PELETKHU.

W3mepenune nokasaTesst MPeloMIICHHUS CTEKIIA.
HccnenoBanue CBOWCTB H300pakeHUI B TMH3AX.
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Hucniepcus ceera. CrioxkHBIN cocTaB Oenoro cera. [[Ber.

CoOuparonye ¥ pacceWBarOlINe JIWH3BL. TOHKas JuH3a. DOKyCHOE
paccTosHMEe U ONTUYEeCKass cuja TOHKOW JsmH3bL. [locTpoenue
n300pakeHMii B COOMpAIONIMX U pacceMBaromuX JuH3ax. Dopmyna
TOHKOW  JMH3bl.  YBelIWueHwe, JaBaemoe JuH30M.  [Ipenensl
[IPUMEHUMOCTH T'€OMETPUUECKON ONTHUKH.

TexHuueckue yCTpOHWCTBAa M INPAKTUUECKOE NPUMEHEHHE: OYKH, JIyIa,

¢doroanmapaT, MPOCKIMOHHBIA  ammapaT, MHKPOCKOI, TEJIEeCKOII,
BOJIOKOHHAS ONTHKA, TA(PAKIIMOHHAS PEIIEeTKA, TTOJIIPOU.
JemoHcTpanuy.

[IpsimonuHeitHOE pacpocTpaHeHHe, OTPaKEHUE U TPEJOMIICHUE CBETa.
OnTHyecKue mpuoopHI.

[TomHOE BHyTpeHHee oTpaskeHHe. Mojenb CBETOBOAA.

HccrnenoBanre CBOWCTB M300paKCHUH B JTHMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOIIa.

30.

BonnoBast onrtuka. MHTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
Ycnosust HaOMI0JeHUS MaKCHMYMOB u MHHHUMYMOB B
UHTEp(EPEHINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHHKOB.

Hudpaknust cBera. JudpakiuonHas penierka. YcClIOBHE HAOIIOJACHUS
IJIABHBIX MaKCUMyMOB ITIpH TaJIeHMM MOHOXPOMAaTHYECKOro CBeTa Ha
T(HPAKIUOHHYIO PELIETKY.

ITonapuzanus ceera.

TexHu4eckue yCTpOWCTBa M INPAKTUUECKOE NMPUMEHEHHE: OYKH, JIyIa,
¢doroanmapaT, NPOEKIMOHHBIA  amnmapar, MHUKPOCKOM, TEJIECKOII,
BOJIOKOHHAsI ONITHKA, TN(PPAKIIHOHHAS PENIeTKa, MOISIPOUI.
JemoHcTpauuy.

Habnronenue nHTEpdEpEHIINN CBETA.

Habnronenue mudpaknnu cera.

Habmonenune nqucnepcun cBeTa.

[Mosy4eHue crieKTpa ¢ MOMOIIBIO TPU3MBI.

[TonmyuyeHne cekTpa ¢ HIOMOLIBIO TN(PAKINOHHON PEIIETKH.
HaGmonenue nosspusaniu cBera.

OOBsicCHEHHE TPUHIIMIIOB JACHCTBUS U YCJIOBHH 0€3011acHOTO
NPUMEHEHHS 0UKOB, JIYIBL, (OTOAINIapaTa, IPOeKIIMOHHOTO
amnmapara, MUKpOCKOIIa, TeJIECKOIa, BOJIOKOHHOW ONTHKH,
JT(paKINOHHOMN PEelETKY, NOIIpOHIa.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 3aJaHHON (QHU3NYeCKOn
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpPMYIT
reoMeTprueckor onTuku. [TocTpoeHne n onmcanne n300pakeHs,
C03/1aBa€MOr0 INIOCKUM 3€PKaJIOM, TOHKOW JIMH3011.
PaccMoTpenue npenenoB NpUMEHUMOCTH T€OMETPUYECKOM
ONTHUKU.

Pacrio3naBanue Gpu3N4eCKUX SBJICHUI B ONBITAX M OKPYIKaIOIICH
JKU3HU: NIPSIMOJIMHEITHOE paclpoCTpaHEHUE CBETa, OTPaKEHUE,
npesnoMieHne, uHTepdepeHys, Tudpaxuus 1 NoNsIpu3anus cBera,
qucrniepcust cBerta. M3ydenue ycinoBuid HaOI0AeHUST MAKCUMYMOB U
MHHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JABYX CUH(A3HBIX
KOI'CpCHTHBIX UCTOYHUKOB.

YcnoBue HaOIIOAEHNS TVIAaBHBIX MAKCUMYMOB TIPH TAJICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIUOHHYIO PEHIETKY.
AHanu3 ONTHYECKUX ABIEHHUI C HCIOIb30BAHUEM 3aKOHOB: 3aKOH
HIPSMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI NPENOMIICHHs cBeTa. OnucaHne ONTHYECKUX
SIBIICHUH C MCTIOJIb30BAHUEM (PU3UIECKUX BEIHYUH: OKYCHOE
PacCTOsAHUE U ONITHYCCKas CUJIa JIMH3bI

HpaKTI/I‘IGCKI/IC 3aHATHA

31.

W3mepenne mmokasaTesns MpeloMIIeHUS CTEKIIa.
HccnenoBanne cBOMCTB H300paKeHUH B TIMH3AX.
HaGmronenne nucriepcuu cBerta.

HccnenoBanue CBOMCTBA  3JIEKTPOMAarHUTHBIX — BOJIH:
IIpeJIoMIICHHUE, TOApU3aIs, Ju(paKius, HHTephepeHIHs.

OTpaKeHHE,

Pa3nen 6. OcHOBBI cieMAIbHOM TEOPUH OTHOCHTEJIbHOCTH

73




6.1

OCHOBBEI
crienajJbHOM
TeOpUu
OTHOCHUTEJIBbHOCTH.

Ypok

32.

I'panunpl  mpUMEHUMOCTH — KJjaccuueckodl  mexaHuku. [loctymatst
CHEeNMaTbHOM TEOPHUH OTHOCHUTEIBHOCTH: WHBApHAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMe, IPHUHIIUIT OTHOCUTEIHHOCTH DUHINTEIHA.
OTHOCHUTENEHOCTF  OJNHOBPEMEHHOCTH.  3aMeUICHHE BpPEMCHH W
COKpAIIIeHUE JTHHBL

OHEprus U AMITYJIEC PENIATHBUCTCKOM YaCTHIIHI.

CBs3p MacChl C HJHEpPrHEHl W HUMITYJIECOM PETSTHBUCTCKOW YACTHIIBL.
DHeprus nokosl.

PemeHne ka4ecTBEHHBIX 33124 C ONOPOil Ha N3yUYCHHbIE
moctynatsl CTO.

Hcnone3oBanne HHOOPMALMOHHBIX TEXHOJIOTHHI IS TOUCKA,
CTPYKTYpPHPOBAHHS, HHTEPIPETALUH 1 IPEICTABICHHS
WHPOPMALINH TIPH MTOTOTOBKE COOOMICHUH O TPaHUIIaX
MIPUMEHIMOCTH KIaCCHIeCKO MexaHuKku u ocHoBax CTO

[Pamen 7. KBanroBasi ¢pusuka

IInanerapnas Mogens aroma. Ilocrymater bopa. Msnyduenue wu
norJiomieH1e GOTOHOB IPHU MEPEX0/Ie aTOMA C OJJTHOTO YPOBHSI JHEPIHHU Ha
npyroil. Buner criektpoB. CriekTp ypoBHEH 3HEPTHUH aTOMa BOJIOPOA.
BonnoBele cBoiictBa uactun. Bomnel ne bpoitnsa. KopmyckynspHo-
BOJIHOBOH JTyaiu3M.

CrHoHTaHHOE U BBIHYKJEHHOE U3IyUYEHUE.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBII
aHanu3 (CEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMITBIOTED.

JemMoHcTpanuu.

7.1 | DnemMeHTH 2 Ypok
KBAHTOBOM OIITHKH 33. | ®otonsl. Dopmyna [lranka cBsA3M 3HEPTUH (HOTOHA C €TO YACTOTOM. Habnronenue goTorddexra Ha yCTaHOBKE C MUHKOBOH IITACTHHOM.
DHeprust 1 IMIyNbC GOTOHA. HccnenoBanne 3aK0HOB BHEIIHETO (oTOd(dEKTa.
OtkpeiTre U uceneaosanue Goroddpderra. Ompbitel A.I'. CTonerora. OO0bsicCHEHHE OCHOBHBIX MPHUHIIUIIOB ACUCTBUS TEXHUYECKUX
3akoHsI potoddderra. YpaBHeHue DitHImTeHa 11 poTodddekra. YCTPOWCTB, TaKUX Kak: (POTOIIEMEHT, (DOTOAATIHK, COTHCTHAS
"KpacHnas rpanuma" ¢porosddexra. Oarapes, CBETOIMOI; ¥ YCIOBHI UX 0€30MaCHOTO MPUMEHECHHS B
Hasnenue ceera. Onbitel [1.H. JleGenera. IIPAKTUYECKOMN KU3HU.
XHUMHUUECKOE ICHCTBUE CBETA. Pernrenue pacu€THBIX 33134 € SIBHO 3aJaHHOM (HU3UUECKOI
TexHn4eckue ycTpoHcTBa M MPAaKTHYECKOE MPUMEHEHNE: (DOTOIEMEHT, | MOJAENBIO C UCIIOIb30BAHHEM OCHOBHBIX 3aKOHOB U (pOpMYIT
(doTonaTdnk, comHeIHAs OaTapes, CBETOANO. KBaHTOBOH ONTHKH. Pelenne kauecTBEHHBIX 3a/1a4 C OTIOPOH Ha
JlemoHCTpanuu. W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOM ONTHKU.
®otoahhexT Ha ycTaHOBKE C IMHKOBOM IJIACTHHOM. Pacrio3HaBanue GpuU3N4eCKUX SIBICHUI B y4eOHBIX OMBITAX:
HccrenoBanne 3aKOHOB BHEITHETO (POTOAPPEKTA. ¢dorosnexTpuueckuii 3(h(hexT, CBeTOBOE TaBICHHUE.
Ceeroauos. OnucaHne U3yYeHHBIX KBAaHTOBBIX SIBIICHUH U TIPOLIECCOB C
ConneuHas GaTapes. HCTIONB30BaHUEM (PU3NYECKUX BETTMYUH: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, [UITMHA BOJHBI M YaCTOTA CBETA, YHEPTHS
U UMITyJIbC (pOTOHA
7.2 | CrpoeHue aToMma. 2/2 Ypok
34. | Mogens atoma Tomcona. OnbiTel Pesepdopra mo paccesauto -gactuil. | M3yduenue moxaenu onsita Pesepdopra. [Iposenenne

9KCIEPUMEHTA 110 HAOJIOICHUIO IMHeiuaToro crnekrpa. OneHka
A0COJFOTHBIX ¥ OTHOCUTENBHBIX IOTPEITHOCTEH M3MEpEHUH
(U3NIECKNX BEITHMIHUH.

N3yuenne monenu atoma: ToMcoHa, IUTaHETAPHON MOJENIH aTOMa,
Mmojenu aroma bopa.

W3ydenne crexTpa ypoBHEH SHEPIUU aTOMa BOAOPOJA.
OO0BsCHEeHNE IPUHIMIIOB JEHCTBUS B yCIOBHI 06€30IacHOr0
MIPUMEHEHHS CIIEKTPOCKOTIA, JIa3epa, KBAHTOBOTO KOMITBIOTEPA.
Pemenne ka4ecTBEHHBIX 33/1a4 C OTMIOPOW HA M3YUYEHHBIE 3aKOHBI,
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Mogpens ombita Pesepdopaa.

OnpeneneHne UTHHBI BOJIHBI Jia3epa.
Hab6mroienne MUHEHYATHIX CIIEKTPOB U3y UCHHUS.
Jlazep.

3aKOHOMEPHOCTH ¥ (hU3MYECKue sBJICHUs 10 TeMe «CTpocHHe
aTtoMay. Pacrno3HaBaHue (PU3NUECKUX SBJICHUN B YYCOHBIX OIBITAX:
BO3HUKHOBEHHWE JIMHEWYATOTO CIEKTPa U3yueHusl. AHaIIu3
KBaHTOBBIX IPOIIECCOB U SIBJICHUI C UCITOJIB30BAHHUEM IIOCTYJIATOB
bopa

[IpakTueckue 3aHATHS

35. | Habmonate nuHEHYATHINA CIIEKTP.
7.3 | AToMHOE SApO. 4/2 | Ypok

36. | DxcnepuMEeHTHl, JOKa3bIBAIOLIUE CI0XKHOCTb CTpoeHus siapa. OTkpeitue | M3ydeHue SKCIEpUMEHTOB, JOKA3bIBAIOIIUX CI0KHOCTb CTPOCHUS
panuoaxTuBHOCTH. OnbITHl Pesepdopaa no onpenenenuio cocraBa aTOMHOTO A/Ipa.
paHOaKTHBHOro u3ny4eHus. CBoicTBa anb(pa-, 6era-, ramma- HccnenoBanne TpeKoB 4acTHII (TI0 TOTOBBIM (hoTorpadusm).
n3nydeHus. Biousaue PaIMOAKTHBHOCTH Ha JKHBbIC OPTaHH3MBI. VI3yueHne saepHbIX CIUT, AAEPHBIX peakiuii CHHTE3a U paciiaa,
OtkpeiTHE MPOTOHA 1 HelTpoHa. Hyknonuas Mozens anpa I'eiisenbepra- | PMOSIEPHOTO CHHTE3A.
WBanenko. 3apsaa aapa. MaccoBoe uucino aapa. M3otomnsl. o o
Anbda-pacmaa. DNeKTpOHHBIN 1 O3UTPOHHEIH OeTa-pacmana. amma- Msyuenue HyKHOHH?H Mozenm anpa ['eitsenbepra-tsanenico.
n3ITydeHHe. 3aKOH PaAHOAKTUBHOTO pacnana. DHEPrHsl CBS3U HYKIOHOB ObpsicHenue yCTpOHCTEA M PUMEHEHHS I03HMETPa, KAMEpEI
B sizpe. SInepHbie cuibl. JepeKT Maccsl spa. BunbcoHa, simepHOTro peakropa, aToMHONH OOMOBI.
SlnepHsle peakuun. JleIeHHe U CHHTE3 siiep. Pemenne 3aga4 ¢ onopoi Ha MOTyYeHHBIE 3HAHUS, B T.49. O 3apsiie
Snepuslit peaktop. TepmosaepHsiii cunTe3. [IpodiaeMbl U MepCHeKTUBB ¥ MacCOBOM YHCIIE A/pa.
SIIEPHON PHEPTeTHKH. DKOIOTHYECKHUE acTIeKThI SAePHON SHEPTeTUKH. Pacnio3naBanue Gpu3nveckux sBICHUI B y4eOHBIX OIBITAX U B
TexHuueckue yCTpoWcTBa U IPaKTUUECKOE IPUMEHEHHE: T03UMETD, OKpY>KaloIIe! )KU3HU: €CTeCTBEHHAs U UCKYCCTBECHHAS
kamepa Buibcona, siepHslii peaktop, aromHas 6omoa. paaroakTUBHOCTh. ONKCaHNE KBAHTOBBIX SIBJICHUN U MPOLECCOB C
Hemonctpauu. UCTIONB30BAaHUEM (PU3NYECKHX BEJIMYHMH: TIEPHOJ TIONYPACTIa/a,
CHeTYHK HOHM3HPYIOUIX ACTHL. SHEPTHs CBSI3M ATOMHBIX siJIep, Ae(EKT Macchl sapa. AHamu3

37. | OnemenrapHbie YacTHIbL. OTKPBITHE IO3UTPOHA. MIPOIIECCOB U SIBJIICHUH C UCIIOIF30BaHUEM 3aKOHOB H MTOCTYJIATOB:

Mertop! HAOTIOICHHS M PETHCTPALNH HJIEMEHTAPHbIX YacTHII.
ODyHIaMeHTaIbHBIC B3aUMOICHCTBHS. EMUHCTBO hrU3ndIecKoil KapTHHBI
MHUpa.

TexHuueckue ycTporucTBa U PAKTUYECKOE IPUMEHEHUE: JJO3UMETP,
kaMmepa Bunbcona, siAepHbIi peakTop, aToMHas 6omba.
JemMoHcTpanuu.

CyeTyrK HOHM3UPYIOUINX YACTHIL.

3aKOH COXPAaHEHUs SNEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUs
MacCOBOT0 YHCJa, IOCTyNaTel bopa, 3aKOH paJoaKTHBHOTO
pacmaza.

VYuactue B pabore kpyrioro crona «PyHnaMeHTaIbHbIE
B3aumoieiicTBusl. EMUHCTBO Pr3nuecKoil KapTHHBI MUPA.
Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTHI JJIs TOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIPETALNU U IPEICTABICHUS
nH(OpMaLUH IIPHU MOJIrOTOBKE COOOIIEHUH O IPUMEHEHHH 3aKOHOB
KBAaHTOBOH (PM3WKH B TEXHHUKE W TEXHOJIOTHAX, YKOJIOTHYECKUX
aCIeKTax AJIepHON SJHEPreTUKU

JlaGopatopHble 3aHATH

38. ‘ HccnenoBanue TpekoB 9acTuIl (110 TOTOBBIM (oTorpadusm).

Paznea 8. DiieMeHTBHI aCTPOHOMMM U ACTPOPU3UKHU
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8.1

DJIeMEHTBI
ACTPOHOMHUHU U
acTpoU3uKU

8/2

Ypok

39.

Oranmbl pa3BUTHS acTpOHOMHHU. [IpuKIamHOE W MHPOBO33PEHUECKOE
3HAYCHHE aCTPOHOMHUH.

Bup 3Be3gaOTO HeOa. Co3Be3must, SIPKUE 3BE3/bI, IUIAHETHI, HX BUINMOE
JIBHDKCHHE.

40.

ConHeuHas cucrema.

Comune. ConHevyHass akTUBHOCTh. VcTounHuk 3Heprun ConHIA U 3BE3.
3Be3/bl, UX OCHOBHBIC XapaKTepHCTUKU. [luarpamma '"CreKTpaibHBIN
KJacC - CBETHUMOCTH". 3Be3bl IUIABHOH  IOCIIENOBATEIBLHOCTH.
3aBucUMOCTh  ''Macca -  CBETHMMOCTB"  IUI1  3B€3L  TJIaBHOM
MOCTIeIOBATENbHOCTH. BHyTpeHHee crTpoeHne 3Be3n. CoBpeMeHHBIE
MIPECTaBICHAS O MPOUCXOXKICHUH U dBoJforiy COJHIIA U 3BE3.I. JTarbl
JKH3HH 3BE3]I.

41.

Mneunsriit I1yTs - Hama ["anaktuka. ITonoxenue u npmwxenne CoiHIa B
I'anaktuke. Tunel ragakTiuk. PaguoranakTuku U kBasapbl. YepHbIe IBIPHL
B AJ[pax IaJlaKTUK.

[MonroroBka cooOmieHnit 06 ATarmax pa3BUTHSI aCTPOHOMHUH, O
MPUKJIATHOM ¥ MHPOBO33PEHUECKOM 3HAYCHUU aCTPOHOMUH, O
METOIax MOJTyYCHHsI HAYYHBIX aCTPOHOMHYCCKHUX 3HAHUM,
OTKPBITUSAX B COBPEMEHHOU aCTPOHOMUHU.

H3yyeHue COBPEMEHHBIX MPE/ICTABICHUI O MPOUCXOKACHUU U
spostoru CoutHia u 38E371. MI3y4eHne TUIIOB TajlakTHK,
paJMOTaIlaKTUK ¥ KBa3apOB.

42.

Bcenennas. Pacmmpenne Bcenennoil. 3akoH XaO6ma. Pasberanume
ranakTuk. Teopus bospimoro B3peiBa. PennkroBoe usmyuenne.
MacmrabHas cTpykTypa Beenennoit. MeTaranaktuka.

Hepemennsie npo0iaeMbl aCTpOHOMUH.

Wzydenne aBikeHNst HEOSCHBIX TEI, YBOIONNH 3BE3 U
BceneHHOM, IPOIIECCOB, MPOUCXOAAIINX B 3BE3AaX, B 3BE3MHBIX
CUCTEMaX, B MEKTaTaKTHICCKON Cpejie, MaCIITaOHOW CTPYKTYPBI
Bcenennoif. O0bsicHeHNE pacuperns BeeneHHO# Ha OCHOBE
3akoHa Xab0ma. [ToaroroBka kK 00CYKICHAIO HEPEIICHHBIX
npo6ieM actpoHomuu. [IpoBeneHne HabM0AeHUN
HEBOOPY>KEHHBIM TJIa30M C UCTIOIH30BAaHHEM KOMITBIOTEPHBIX
TIPHJIOKEHUH TSI OTIPE/ICIICHHUs TI0JI0KEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/usi CeBepHOTo
MOJTyIIapHS U SPKUE 3BE3BI.

[IpoBenenue HabMOACHNMI B Teneckon JIyHbI, mmaneT, MieqHOTO
[Tytn. Yuactue B JUCKYCCHH O HEPEIICHHBIX MPpobiIeMax
aCTPOHOMHUH

HpaKTI/I‘IGCKI/Ie 3aHATHA

43.

HpO(l)eCCHOHaJ'ILHO OPUEHTUPOBAHHOE COAECPKAHUE: Ha6J’IIOI[aTI:-
HEBOOPYKECHHBIM I'JIa30M C UCIIOJB30BAHUEM KOMITBIOTCPHBIX
HpHJ’IO)KCHI/Iﬁ JUIA OMIPEACIICHUS ITOJIOKCHUSA HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3A1 CeBepHoro nojiymapud u
APKUE 3BC3BI.

Paznen 9. O0o01arony

ee MoBTOpe

HHUE

9.1

Oo6o0maroniee
ITOBTOPEHHE

2

44.

Poub Gpu3uKy 1 aCTPOHOMHU B IKOHOMHUYECKOH, TEXHOJIOTHYECKOH,
COIMAIEHOW M 3THYECKOH cepax NesTeTbHOCTH YeJI0BEKa, POIIb K MECTO

YyacTre B JUCKYCCHH O POJIM (PU3UKH M aCTPOHOMHH B PA3TMUHBIX
chepax nesTenpHOCTH YenoBeka. [loaroToBka cooOmeHu 0 MecTe

76




(M3MKK ¥ aCTPOHOMHH B COBPEMEHHOH HAay4HOI KapTHHE MHpa, POJb
¢du3nyecKoi Teopur B JOPMUPOBAHHUH NPEICTABICHUN O PU3NIECKON
KapTHHE MHPA, MECTO (PU3MUECKO KapTHHBI MUpa B 00IIEM psILy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX IIPEACTABICHUH O IPUPOIE.

(hu3nuecKoit KapTUHBI MUpa B Py COBPEMEHHBIX IPEICTABICHUN

0 IIpHUpPOJE.

BeimosHeHye y4eOHbIX 3aJaHui, 1EMOHCTPUPYIOIIMX OCBOCHUE
OCHOBHBIX HOHATHH, (PU3MYECKUX BEJIMYNH U 3aKOHOB Kypca
¢usnku

[IpomexxyTouHas
aTTecTanus B popme
nudpepeHraIbLHOTO
3ayeTa

Bcero:

88
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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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