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I. HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma  oOmieoOpa3oBaTenbHON  JUCHUTUIMHBI«DUZHKA
npenHa3HavueHa Jisd u3ydeHus (U3MKd B MpodecCHOHATBHBIX 00pa30BaTeNIbHbBIX
opranm3amusix CIIO, peanusyromux o00pa30BaTENbHYIO MPOTPaMMy CPEIHETO
oOmiero o0Opa3oBaHus B IIpeleiaX OCBOCHHS OCHOBHOHM MNpodeccHoHaTbHON
obpazoBarensHoil mporpammbel CITIO (OIIOIT CITIO) nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TPU TOJATOTOBKE KBAIM(DHUIIMPOBAHHBIX pPa0OUMX, CIyXKaAIUX W
CIEIUATIMCTOB CPETHETO 3BEHA.

[Iporpamma pazpabotana B cooTBeTcTBUU ¢ TpeOoBaHusmu PI'OC cpennero
oO1ero o0pa3oBaHus, YTBEPKICHHOTO MpUKa3oM MUHHCTEPCTBA OOpa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 roga Ne 413, npenbsBiasieMbIX K
CTPYKTYpE€, COJEPKaHUI0 U TUIAHUPYEMBIM pe3yJbTaTaM OCBOCHUS JUCUUILIAHbBI
«Duznka»c yyeToM IpUMEPHO OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl CPEIHETO
oO1iero oopazoBanus (ogo00peHa pelieHreM (peaepaibHOro y4eOHO-METOANYECKOTO
oObeuHeHus 110 001eMy 00pa3oBaHuto, MPOTOKOI OT 28 uroHs 2016 1. Ne 2/16-3)
U MPUMEPHOM MporpamMMmbl 00111€00pa3oBaTeIbHOW AUCHUILUIUHBI «DU3HKa», aBTOP
Jmutpuena B. ®@., Mocka: M3narenbcTBo «Akagemus», 2015.

HucuumnHa «®dusuka» BXOJUT B COCTaB 00S3aTEIbHOM MPEIMETHOU
obnactu «EcrectBennble Hayku» OI'OC cpeanero obuiero oOpazoBaHus, SABISIETCS
coctaBHOM yacTeio IIIICC3 u n3yyaercs Ha yriayOJE€HHOM YPOBHE B LUKJIE OOLIUX
JTUCHUIUIMH ~ 001Ie00pa3oBaTEeIbHON  MOATOTOBKH. N3yuenne ¢usuku Ha
yrayOJeHHOM YPOBHE YUYUTHIBAET CHEIU(PUKY OCBAUBAEMOM CIIEIIUATLHOCTH.

Conepxanue mnporpammbl  «®Duszuka»  HampaBleHO Ha  JIOCTHKEHUE
CICIYIOIINX LeJIe:

— OCBOGHHME 3HaHUW O GyHIAMEHTAIbHBIX (DU3UYECKUX 3aKOHAX W
MPUHINNAX, JEXKaIIMX B OCHOBE COBPEMEHHOW (U3MYECKONW KapTHUHBI MUPAa;
HanOoJiee BaXKHBIX OTKPBITHSAX B 00JacTU (PU3HMKH, OKA3aBIIUX OMPEACIISIONIee
BIMSHUE HA Pa3BUTUE TEXHUKH U TEXHOJIOTHMHU; METOJaX Hay4dHOTO TMO3HAHUS
IPUPOJIBL;

— OBJIQJICHUE YMEHHUSIMH TPOBOJWTH HAOIIOJCHUS, IUIAHUPOBATh W
BBITIOJIHATh SKCIIEPUMEHTHI, BBIIBUTATh TUTIOTE3bl U CTPOUTH MOJICTH, MPUMEHSTH
MOJIyYeHHbIC 3HaHUS TO (u3uke g OOBACHEHHS] Pa3HOOOpa3HBIX (DUIUIECKUX
SIBJICHUW W CBOWCTB BEIIECTB; MPAKTUYECKU MCIOJIb30BaTh (DU3UYECKUE 3HAHUS;
OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMaIINY;

— pa3BUTHE MO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW B TIpoliecce NPUOOPETeHHs] 3HAHWM W YMEHMA 10 (U3UKE C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB WH(GOpPMAIMM U  COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTH;

— BOCTHTAaHHE YOEKICHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPHUPOJIBI,
UCIIOJIb30BAaHUSl  JTOCTMOKEHHM (U3MKM Ha OJlaro pa3BUTUSA  UYEJIOBEYECKOM



UBWIN3ALMM;, HEOOXOIMMOCTH COTPYJHMYECTBA B IPOLECCE COBMECTHOTO
BBINOJIHEHMS 3ajja4y, YBA)XXUTEJIBHOTO OTHOLIEHHS K MHEHHUIO OIIOHEHTa Ipu
OOCYXXKI€HMM TpoOJIeM €CTECTBEHHOHAYYHOI'O COAEpXaHWs; TOTOBHOCTU K
MOpaJIbHO-3TUYECKON OILIEHKE MCIOJIb30BaHUSI HAy4YHBIX JOCTHMIKEHHH, YyBCTBa
OTBETCTBEHHOCTH 32 3aLIUTy OKPY>KAIOIIEH Cpelbl;

— HWCIIOJIb30BaHHE TPUOOPETEHHBIX 3HAHUW M yMEHMHA I pelICHHS
MPAaKTUYECKUX 3a7a4 IOBCEAHEBHOM KM3HH, oOecredeHus Oe30MacHOCTH
COOCTBEHHOM  JKM3HH, PALMOHAIBHOTO  MIPUPOJONOJIL30BAaHUS M OXPaHBbI
OKpY’KaloIlled cpeibl U BO3MOXHOCTh NMPUMEHEHUS 3HAHUI NpU pEIIeHUU 3anad,
BO3HUKAIOILUX B MOCIEAYIOIENH TPO(HECCHOHATIBHOM e TENbHOCTH.

B pesynbrare uszydeHus aucuMILIMHBL «DHU3UKa» Ha YPOBHE CpPEIHETO
00111er0 00pa3oBaHUs:

OO6yuaronuiics Ha 6a30BOM ypOBHE HAyUUTCSI:

— JEMOHCTPUPOBAaTh Ha MPHUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHA H
TEXHOJIOTUH, B TPAKTUYECKOMN JAEATENBHOCTHU JTHOIEH;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXY (DPU3UKON U APYyrUMU
€CTECTBEHHBIMU HayKaMU;

— YCTaHABJIMBATh B3aUMOCBSA3b €CTECTBEHHO-HAYYHbIX SIBIICHUN U IPUMEHSTh
OCHOBHBbIE (DU3MUECKUE MOJICIN JJISI UX ONMHCAHUS U OOBSICHEHUS;

— HUCIOJIb30BaTh HMH(POPMALMIO (PU3NYECKOTO COACPNKAHUSA NPHU PELICHUH
y4eOHbIX, MPAKTUYECKUX, MPOEKTHBIX W MCCIEIOBATENbCKUX 3a/ad, UHTErPUPYS
MH(POPMAIUIO U3 Pa3IMYHBIX UICTOYHUKOB U KPUTHYECKH €€ OIICHUBAs;

— pa3nuMyath W YMETh MCHOJb30BaTh B  y4eOHO-MCCIIEI0BATENbCKON
JesITeIbHOCTH METOJIbl Hay4yHOTO MO3HaHusA (HaOJroJeHue, onucaHue, U3MEpEHue,
AKCIIEPUMEHT, BBIABMKEHUE TUIIOTE3bl, MOJICTUPOBAHKUE U JIp.) U (DOPMBI HAYUHOTO
Mo3HaHus ((paKThbl, 3aKOHBI, TEOPHUH), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO
B HAyYHOM IO3HAHUU;

— OPOBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEHEHUS (PU3NYECKUX BEJIUYMH,
BBIOMpAss U3MEPUTEILHBIE PUOOPHI C Y4€TOM HEOOXOIUMOW TOYHOCTH U3MEPEHHI,
IJIAHUPOBATH XOJI HW3MEPEHMI, IOJy4aThb 3HAYEHUE HU3MEPSEMOM BEIUYHMHBI U
OLICHHMBATh OTHOCUTENIbHYIO MOTPEIIHOCTD MO 3a/laHHBIM (popMyJiam;

— NPOBOJUTH  MCCIEAOBAHUS  3aBUCUMOCTEH  MEXIy  (U3HUECKUMHU
BEJIMYMHAMU: TPOBOJAUTH H3MEPEHHS] W OMNPEAENSITh Ha OCHOBE HCCIEIOBAHUS
3HAUYEHHE TMapaMeTpoB, XapaKTEepPU3YIOUIUMX JaHHYI0 3aBUCUMOCTb  MEXIy
BEJIMYMHAMMU, U JIeJaTh BBIBOJI C yYE€TOM MOTPEIIHOCTH U3MEPEHU;

— HCNOJB30BaTh [UIsl ONHCAHMSI XapakTepa MpPOTEKaHUs (PU3UUECKUX
MPOLECCOB (PU3NUECKHIE BETMYMHBI H IEMOHCTPUPOBATH B3aMOCBSI3b MEXAY HUMH;

— HCNOJB30BaTh [UIsl ONHCAHMS XapakTepa MpPOTEKaHUs (PU3UUECKUX
MPOLIECCOB (PU3UUECKHE 3aKOHBI C YIETOM T'PaHUI] UX TPUMEHUMOCTH;



— pellaTh KadyecTBEHHbIE 3a7aud (B TOM YHCIE€ M MEXIPEIMETHOTO
XapakTepa): UCMOJb3Yysl MOJEIH, (PU3MUYECKHE BEIUYMHBI U 3aKOHBI, BHICTPAaUBATh
JIOTUYECKH BEPHYIO NEMOYKYy OOBSCHEHHUS (JI0Ka3aTeNbCTBA) MPEIJIOKEHHOTO B
3a/1a4e mpoiecca (SBJICHU);

— peuaTh pacyeTHBIE 3a/layMl C SBHO 3aJaHHOM (PU3WYECKOM MOJENbIO: Ha
OCHOBE aHajHM3a YCIOBUS 3a/Jaydl BBLICTATh (PU3MUECKYI0 MOJENb, HaXOIUTh
¢dbu3uUecKre BEIMYUHBI M 3aKOHBI, HCOOXOAMMBIC U JOCTATOYHBIC IS €€ PEIICHHS,
IPOBOJUTH PACUETHI U MPOBEPATH MOJYUYECHHBIN PE3yJIbTaT;

— YYUTBIBATh TPAHUIIbI MPUMEHEHUS M3YUYEHHBIX (U3UUECKUX MOJENeH IpH
penieHn GU3NYECKUX U MEXIIPEIMETHBIX 3a/1a4;

— UCIOJIb30BaTh UHPOPMALIMIO U MPUMEHSTh 3HAHUSI O MPUHIIUIAX PaOOTHI U
OCHOBHBIX XapaKTEPHUCTHKAX U3YICHHBIX MAIWH, TPUOOPOB U IPYTUX TEXHUICCKUX
YCTPOWCTB TS PEIICHUS MPAKTHIECKUX, YIeOHO-MCCICIOBATENHCKUX M MPOCKTHBIX
3azay;

— WCTOJB30BaTh 3HAHUWA O (PUINYECKUX OOBEKTaX M TMpoleccax B
IOBCEIHEBHOM JKM3HM s oOecriedeHuss O€30MacHOCTH NpU  OOpallleHuu C
npubopaMu M TEXHHUYECKUMHU YCTPOMCTBAMH, [JIsi COXPAHEHUSI 3J0POBbS H
COONIOICHUST HOPM DKOJIOTUYECKOTO IOBEACHUS B OKpYXKawolleW cpene, s
IIPUHATHS PEIICHUI B IIOBCETHEBHOM KU3HH.

OO6yuaronuiicst Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCSI:

— TOHWMAaTh W OOBACHATH IEJIOCTHOCTh (PU3MUECKOW TEOPUH, pPa3IuvaTh
TPAHMIIBI €€ TPUMEHIUMOCTH U MECTO B PSIY APYTHX (DU3UICCKUX TCOPHH;

— BJAJCTh NMPHUEMaMHU MOCTPOCHUS TEOPETHUECKHX JI0KA3aTENbCTB, a TAKKeE
IPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHUs (DU3UUECKUX SIBJICHUH M MPOIECCOB
HAa OCHOBE TMOJTYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JJOKA3aTEILCTB;

— XapakTepu30BaTh CHCTEMHYIO CBS3b MEXAY OCHOBOMOJATaroIIUMU
HAyYHBIMUA TIOHATHUSMH: TIPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JIBYDKEHUE, CHITa, DHEPTHS;

— BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAOIINX (DU3UICCKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

— CaMOCTOSITEJIHO TUTAHUPOBAThH U TIPOBOJIUTH (DU3UUECKUE IKCIIEPUMEHTHI,

— XapaKTepu30BaTh TJI00ATBHBIE TPOOJIEMBI, CTOAIIUE TIEPE YeTOBEYECTBOM:
DHEPTEeTUYECKHUE, CHIPHEBBIC, DKOJIOTHUYECKUE, — U POJb (DU3UKU B PEIICHUH THUX
npoOJieM;

— pemiaTth TPAKTUKO-OPUCHTHPOBAHHBIC KAYECTBCHHBIE W PAaCUCTHBIC
¢usnyeckue 3amaund C BBIOOPOM (PU3NYECKOM MOJETH, HCIONB3YsSd HECKOIBKO
¢u3nueckux 3aKOHOB WM (OPMYJ, CBSI3BIBAIONINX W3BECTHBIE (DU3HUECKUE
BEJIMYHMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

— OOBSACHATH MPUHIUIBI PAOOTHI U XAPAKTEPUCTHUKUA H3YYEHHBIX MAIIWH,
MPUOOPOB M TEXHUYECKUX YCTPOMCTB;



— OOBSCHATH YCJIOBUS NPUMEHEHHS (U3MUECKUX MOJENEeH NpHU PEIICHUU
¢usnyeckux 3anad, HAXOAUTh AJECKBAaTHYIO IPEIJIOKEHHON 3ajgade (PU3NUECKYHO
MOJIeNb, pa3pelaTs NpoldjJeMy KaKk Ha OCHOBE MMEIOLIMXCSA 3HAHUU, TaK U IpH
IIOMOIIY METOJIOB OLICHKH.

OOyyarouiica Ha yriyOJIEHHOM YPOBHE HAYyUUTCS:

— OOBSCHATH M aHAIM3UPOBATH POJIb U MECTO (M3HKH B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH M
TEXHOJIOTHM, B IPAKTUYECKOMN ACATEIBHOCTH JIOCH;

— XapakTepu30BaTh  B3aUMOCBS3b  MEXAYy  (U3MKOM W JApyrumMu
€CTECTBEHHBIMU HayKaMU;

— XapaKTepU30BaThb CHUCTEMHYIO CBS3b MEXKIYy OCHOBOIIOJAraroIMMU
HAay4YHbIMU TOHATHUSAMH: MPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, IIOJIE),
JNBWKECHUE, CUIIA, DJHEPT U,

— NOHUMAaTh U OOBICHATH LIEJIIOCTHOCTh (PU3HUECKOW TEOpPUH, pPa3auvarh
IPaHUILIBI €€ TPUMEHUMOCTH U MECTO B PSIy APYTHX (PU3UUECKUX TEOPHUH;

— BJIAJACTh NPHEMAMHU IOCTPOEHUS TEOPETHUECKHUX JIOKA3aTENbCTB, a TAKKE
IPOrHO3UPOBAHMUS OCOOCHHOCTEH MPOTEKaHUs (PU3NYECKUX SIBJICHUM U IPOLECCOB
Ha OCHOBE IOJIyYEHHBIX TEOPETUYECKHUX BBIBOJIOB U JJOKA3aTEIIbCTB;

— CaMOCTOATENIBHO KOHCTPYMPOBATh SKCIEPUMEHTAIBHBIE YCTAHOBKHU IS
MIPOBEPKHU BBIJIBUHYTHIX THIOTE3, PACCUUTHIBATH AOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTH;

— CaMOCTOSTENIbHO TUIAHUPOBATh U IPOBOJAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

— pelarb MPAKTUKO-OPUEHTHUPOBAHHBIE KAYECTBEHHBIE W PACUETHBIE
¢usznyeckue 3agauyd C ONOPOM KaK Ha U3BECTHblE (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENH, TaK U Ha TEKCThI C U30BITOUYHON HH(pOpMaLIUEH;

— OOBACHATH TpaHUIbl MPUMEHEHUS U3YyYEHHBIX (PU3NYECKUX MOJENEH IpH
peteHn PU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIMOJATAIOMINX (HPU3UUECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— XapakTepu30BaTh I10OabHBIE MPOOIEMBI, CTOSAIIUE TIEPE]] YETOBEUECTBOM:
HHEPreTUUECKUE, CHIPbEBbIC, JKOJOIMYECKHE, U pOJib (PU3UKH B PEHICHUHU 3TUX
mpo0Jem;

— OOBSCHATH NPUHIUMBI PAOOTHl M XapaKTEPUCTUKUM H3YUYECHHBIX MAIIHH,
npruOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCJOBUS NPUMEHEHUs (U3UUECKUX MOJIEIEH MNpU pelIeHUH
du3nuecKkux 3aja4, HaXOAUTh AJCKBATHYIO NPEIJIOKEHHOM 3aaade (PU3NYECKYIO
MOJIeb, paspeliarh NpodjieMy Kak Ha OCHOBE HMEIOIIMXCSl 3HAHWM, TaKk U TNpHU
ITIOMOIIY METOJOB OLICHKH.

OOyuaromuiicsa Ha YriIyOJIEGHHOM YPOBHE MOJYYUT BO3MOXKHOCTh HAYUUTHCS:



— MPOBEPATHh SKCIEPUMEHTAIBHBIMA CpPEICTBAMHU BBIABUHYTBHIE THUIOTE3BI,
bopMynupyst 1eb HUCCIAEAOBAHHUS, Ha OCHOBE 3HAHHUS OCHOBOMOJArarouIuX
(bu3HUEeCKIX 3aKOHOMEPHOCTEHN U 3aKOHOB;

— ONKUCHIBATh W AHAIM3UPOBATH MOJYYEHHYIO B PE3YyJbTaT€ NPOBEACHHBIX
(bU3HYEeCKUX IKCTIEPUMEHTOB HH(POPMAITHIO, ONIPEIEIISATH €€ JOCTOBEPHOCTD;

— TIOHUMAaTh U OOBSICHATH CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAOIIMMHU
HAay4YHbIMU TIOHSTUSIMH: TIPOCTPAHCTBO, BpeMmsi, MaTepus (BEIIECTBO, IIOJIE),
JNBW)KEHUE, CUIIA, SHEPTUS;

— pemaTh SKCIEPUMEHTAIbHBIE, KaYECTBEHHBIE M KOJIWYECTBEHHBIE 3aJa4d
OJIMMITMAJTHOTO YPOBHSI CJIOKHOCTH, HCIIOJIBb3Yysl (DU3MYECKHUE 3aKOHBI, a TaKxKe
ypaBHEHUS, CBSA3BIBAIONINE (DU3HUUECKUE BEJIMUUHBI;

— aHaJIU3UPOBATH IPAHUIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, TOHUMATH
BceoOlMiA  XapakTep  (QyHAAMEHTaJbHBIX  3aKOHOB W  OrPaHUYEHHOCTH
WCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;

— (opMynupoBaTh U pelIaTh HOBBIE 3aJa4M, BOSHUKAIOIIUE B X0JI€ YU4eOHO-
UCCIIE0BATEIBCKON U MPOEKTHOM JAESATEIbHOCTH;

— YCOBEpIIEHCTBOBATh MPUOOPHI U METOJIbI HCCIIEIOBAHUS B COOTBETCTBUU C
IMOCTABJICHHOM 3aJ1auci;

— HCIOJB30BaTh METOJbl MAaTEMATUYECKOTO MOJACIHPOBAHUS, B TOM YHCIIEC
MPOCTEUIITNE CTATUCTUUECKUE METO/IbI 111 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.

II. TNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A AU CLIUITJIMHBI

OcBoeHUEe coaepKaHUsl TUCHUIUIMHBI «DH3uKa» 00€CreunBaeT JOCTUKEHHE
CTYJACHTaMH CIEAYIOUINX pe3yJIbTaTOB:

* JIUYHOCHIHBIX:

4) chopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPaKTUKHA, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, @ TAaKXK€ pazIMYHbIX (pOpM OOILIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

5) chopMUPOBAaHHOCTH OCHOB CAaMOpPa3BUTUS M CAMOBOCIHUTAHUSA B
COOTBETCTBUHM C OOILEYEIOBEUECKUMH ILIEHHOCTSIMU M HJI€alaMH T'PaKJaHCKOTO
oOuiecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM, TBOPYECKOW H
OTBETCTBEHHOM JIESTEIILHOCTH;

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, AETHMH MIIAJIIETO BO3pacCTa,
B3pOCIBIMA B 00pa3oBareilbHOM,  OOIIECTBEHHO  MOJIE3HOM,  y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIESATEIbHOCTH;

9) TOTOBHOCTH M CHOCOOHOCTHP K O0Opa3oBaHWIO, B TOM YHCJE
caM000pa3oBaHUI0, Ha MPOTSHKEHWH BCEW KU3HU; CO3HATEIBbHOE OTHOUICHHE K
HEMPEPHIBHOMY OOpa30BaHMIO KaK YCJOBHIO YCIHEIIHONW NpOodeCcCHOHAIbHOW U
OOIIIECTBEHHOM JESTENIbHOCTH;



10) acTeTnyeckoe OTHOIIEHHE K MHUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUIA;

13) oco3HaHHBIN BBIOOp Oyayiie mpodeccur U BO3MOKHOCTEH peanu3aiiuu
COOCTBEHHBIX  KU3HEHHBIX  IUIAHOB, OTHOUIEHHWE K  NpodeccruoHaIbHOM
JESTEIbHOCTH KaK BO3MOXKHOCTH Y4YaCTUSl B PEIICHUU JIMYHBIX, OOIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

14) chopMHUPOBAHHOCTH HKOJOTHMUECKOTO MBIIUICHUS, TOHUMAHUS BIIMSHUS
COIIMAIbHO-D)KOHOMHYECKUX TPOLIECCOB HAa COCTOSIHHE MPUPOJHOM U COLUATBHOU
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHON e TEIbHOCTH;

* MemanpeoMemHublx:

1) yMeHHe caMOCTOSITENBHO OMNPEACNATh e JAESITEIIbHOCTH U COCTaBIAThH
IUTAaHBl  JIEATENBHOCTH; CaMOCTOSITEIBbHO OCYIIECTBISATh, KOHTPOJHUPOBATh U
KOPPEKTUPOBATh JACSITENbHOCTD, HCIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKECHHSI TIOCTABIICHHBIX IEJIeH M peaan3aluy IIaHOB JIeATEeIbHOCTH; BRIOMPATh
YCTEUIHbIE CTPATETUH B PA3ITUYHBIX CUTYAIINSX;

2) yMmeHHe MNpPOAYKTUBHO OOHIaTbcs M B3aUMOJICHCTBOBaTh B IIPOLECCE
COBMECTHOM  JEATENbHOCTHU, YYUTHIBATh  MO3HUIMH  JPYIMX  YYaCTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiaTb KOH(IUKTHI;

3) BilaJieHWE HaBBIKAMHU I[TO3HABATEJIbHOM, Y4E€OHO-MCCIIEIOBATEIbCKON U
MIPOEKTHOM J€ATEIbHOCTH, HABBIKAMHM pa3pelieHusi NpoOJieM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METO/OB PEIICHUS MPaKTHYECKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

4) TOTOBHOCTb H CIIOCOOHOCTh K CaMOCTOSITeJIbHOM HWH(POpMAIIMOHHO-
MO3HABATENILHON JIESITEIbHOCTH, BJIQJICHUE HaBBIKAMU TOJIYYCHHS HEOOXOIUMOM
uH(pOpMAIIUN U3 CIOBapel pa3HbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3TUUYHBIX
HUCTOYHHMKAX WH(GOpPMAIIMK, KPUTUYECKH OICHWBAaTh W  HHTEPIPETHPOBATH
“H(POPMAIINIO, TTOTYYaeMYI0 U3 Pa3INIHBIX HCTOYHUKOB;

9) BnajeHWe HaBBIKAMH TIO3HABATENbHOW pediekcun Kak OCO3HAHUS
COBEpIIAaeMbIX JEHCTBHH M MBICIUTENBHBIX MPOIECCOB, WX pE3yJIbTaTOB H
OCHOBaHM, TPAaHUIl CBOETO 3HAHWS W HE3HAHUS, HOBBIX IMMO3HABATENIbHBIX 33/1a4 U
CPEICTB UX JOCTUKECHHUS.

* HPEOMEMHbBIX:

1) chopMUPOBAaHHOCTH MPEACTABICHUNH O pOIM U MecTe (QH3UKU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpA; MOHUMaHUE (UIMUYECKON CYUIHOCTH
Habmo1aeMbIX Bo BeenenHoi sBiieHni; TOHUMaHue posin (pu3uKky B (GOpMUPOBAHUN
Kpyro3opa 1 (GyHKIIMOHATHHONW TPaMOTHOCTH Y€IOBEKa JIJIsl PEIICHUs MPAKTUYECKUX
3ajay;

2)  BJaJCHWE  OCHOBOIOJIATAIOMMMU  (UBHUYECKUMHU  TOHSTHUSMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSMH; YBEPEHHOE MOJIb30BaHUE (HU3NMUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOW;



3) BIajeHUE OCHOBHBIMU METOJAMHU HAYyYHOTO MO3HAHUSA, UCIIOIb3YEMbIMHU B
busnke: HaOIIOEHUE, ONMCaHUE, U3MEPEHNE, IKCIIEPUMEHT; YMEHUsI 00pabaThiBaTh
pe3ynbTaThl M3MEpPEHUN, OOHApYX UBATh 3aBUCUMOCTb MEXAY (U3HUYECKUMU
BEJIMYMHAMU, OOBSICHATH MOJIYYCHHBIEC PE3YJIbTATHI U JIeNIaTh BHIBOIBI;

4) chopMHpPOBAaHHOCTH YMEHUS peliaTh GU3NYECKUE 3a70a4u;

5) chopMHUPOBAHHOCTH YMEHHUS TPHUMEHSTHh TMOJY4YCHHbIC 3HAHUS MJiA
OOBSICHEHHSI YCIOBUN TPOTEKAaHUS (PU3WYECKUX SBICHUN B MPUPOAEC W NS
NPUHATHS IPAKTUYECKUX PEIICHHUI B TOBCEIHEBHOM )KU3HH;

6) cpopMUPOBAHHOCTH COOCTBEHHOM MO3UIMU 1O OTHOIICHHIO K (pr3ndecKoi
uH(pOopMaIK, MOTy4aeMO U3 pPa3HbIX HCTOYHUKOB;

7) oBnageHue (cHOPMUPOBAHHOCTH NPEJCTABICHUN) TMpaBUIaMU 3alUCH
¢usnueckux Gopmyn pesbepHO-ToueuHOM cucTteMbl 0003HaueHuid JI. bpaiins (s
CJIETBIX U CIA00BUASAIIMX 00YUarOIIUXCH).

8) chopMUPOBAHHOCTb CHUCTEMBI 3HAaHUW 00 O00mMX (QU3NUECKUX
3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSAX, MPEACTABICHUN O NEUCTBUM BO BceneHHOoM
(pU3NYECKUX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCJIOBHUSX;

9) chopMUPOBaHHOCTb  yYMEHHMS  HCCIEAOBaTh W AHAJIU3UPOBATH
pa3zHoo0pa3Hble PU3NUECKHUE SBJICHUS U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHIIHUIIBL
paboOThl U XAPAKTEPUCTUKH MPUOOPOB U YCTPOMCTB, OOBSCHATH CBSI3b OCHOBHBIX
KOCMHYECKHX O0BEKTOB C F€0O(PU3MUECKIUMU SIBJICHUSIMU;

10) BnageHWe yMEHHUSMHU BBIABUraTh THUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOIIOJIAraIuX (PU3NYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, IMPOBEPSITH HUX
HKCIIEPUMEHTAJIBbHBIMU CPEACTBAMU, POPMYIIHPYS LI€JIb UCCIETOBAHMS;

11) BnageHue MeTOJlaMH CaMOCTOSITEBHOTO IIJIAHUPOBAHUS M NPOBEACHUS
(¢u3nyecKux HKCIEPUMEHTOB, ONMUCAHMS W aHalW3a MOJYYEHHOW H3MEPUTEIbHOU
nH(popManuu, ONpeaeseHHs TOCTOBEPHOCTH MOJIYYEHHOIO Pe3ybTaTa;

12) cpopMHUpPOBAHHOCTH YMEHHUW MPOTHO3UPOBATh, AHAIMZUPOBATH U
OLICHUBATh MOCJIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOM AESATENBHOCTU YEJIOBEKA,
CBA3aHHOU ¢ (PU3NYECKUMHU MPOIIECCaAMU, C MO3HUIINI 3KOJIOTUYECKON O€30ITaCHOCTH.

OcBoenne muctuminabl OJI.11 ®usuka HampaBieHO Ha (QopMUpPOBAHUE
yactu KomrereHuu [IpuMeHeHue JaHHOW IPOrpamMMbl  HAIpaBJIEHO Ha
(opMupOBaHHE >JIEMEHTOB OCHOBHBIX BHUIOB MPO(PECCHOHAIBHON eATEIbHOCTH
(BITM) B wactu ocBoeHus coorBeTcTByrommx oomux (OK):

OK O01. BeiOupate cmocobbl pemieHus 3amad  IpodeccHoHaTIbHOM
NEeSATETPHOCTH MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 04. DddexTnBHO B3aMMOJICHCTBOBATh M pabOTaTh B KOJUICKTHBE H
KOMaH/I¢;

I[IK 2.3. OcywmecTBisiTh OpraHU3allMOHHO-TIEAATOTHYECKYIO TMOJIIEPKKY
OOIIIECTBEHHOM, HAYYHOH, TBOPUECKOM U CIIOPTUBHON aKTUBHOCTH O0YYaOIIUXCS.



1. COAEP’)KAHUE JUCIAITIMHDBI

Bsenenue

®dusuka — QpyHIaMeHTalIbHas HayKa O IPUPO/IE.

EcTecTBEHHOHAyYHBII METOJ TMO3HAHUSA, €ro BO3MOXHOCTH M TPaHULBI
MPUMEHUMOCTH. OKCIIEPUMEHT H TEOpHs B NPOLECCE IMO3HAHMUS MPUPOJIBIL.
MonenupoBanue GU3NYECKUX SIBICHUN U MpoLeccoB. Poib skcneprMenTa u TEOpUH
B IIPOLIECCE MO3HAaHMS NpUpoAbl. Puszndueckas BennunHa. [lorpemnoctu n3mepenni
¢uznyeckux BenuuuH. OU3NUECKUE 3aKOHBI. [ paHUIIbI IPUMEHUMOCTH (PU3NYECKUX
3akoHOB. [IoHsATHE O PU3MUecKol KapTHHE MUpa. 3HaUYECHUE (PU3UKU IPU OCBOCHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

1. MexaHuka

Kunemaruka. Mexanunueckoe nsuxeHue. llepememenne. Ilyte. CKOpOCTS.
PaBHOMEpHOE TNpAMOJIMHENMHOE  JBH)KEHHE. YCKOpeHHe. PaBHomepeMeHHOe
npsiMojinHeliHoe nBwxkeHue. CBoOoaHoe maaeHue. J[BukeHue Teia, OpOIIEHHOTO
IIOJ YTJIOM K TOPU30HTY. PaBHOMEPHOE ABUXKEHUE 10 OKPYKHOCTH.

3axonbl mMexannku Hbrorona. Ilepriii 3akoH Hperorona. Cuma. Macca.
Nmnynec. Bropoi 3akoH HproToHa. OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMMKH.
Tperuit 3akoH HproToHa. 3aKOH BCEMHPHOIO TATOTEHUSA. |’ paBUTAlIMOHHOE IIOJE.
Cuna tspxectu. Bec. CriocoObl n3mepenus Macchl Tel. Cuiibl B MEXaHUKE.

3aKOHBI COXpaHEHHUS B MeXaHHMKe. 3aKOH COXPAaHECHUS HWMITYJbCA.
PeaktuBHoe nBmxenue. PabGora cuiabl. Padora moTeHIMAIBLHBIX CHI. MOIIHOCTb.
Oueprus. Kuneruueckast sHeprusi. [loTeHunanbHas sHeprusi. 3aKOH COXPaHEHHS
MEXaHUYECKOM sHepruu. [IpumeneHune 3akOHOB coXpaHeHus. /Jemoncmpayuu

3aBUCUMOCTh ~ TPAaGKTOPUU OT BbIOOpa cHUCTeMBbl oOTcyeTa. Bumsl
MEXaHUYECKOTO JIBUKECHHUS.

3aBUCUMOCTh YCKOPEHHS Tejla OT €ro MacChl U CHJIbI, ICMCTBYIOIIEH HA TEJIO.
CrioxeHune Cuil.

PaBeHCTBO ¥ NPOTHMBOMOJIOKHOCTH HANpPAaBICHUS CUJ  JCUCTBUS U
IIPOTUBOICUCTBUSL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

Cuiibl TpeHUsI.

HesecomocTs.

PeakTuBHOE OBH)KECHHUE.

[lepexoq NOTEeHMATLHON YHEPTUU B KHHETUYECKYIO U 0OpATHO.

2. OCHOBBI MOJICKYJISIPHOU (PU3UKH ¥ TEPMOJTUHAMUKU

OcCHOBBI  MOJIEKYJISIPHO-KUHEeTHYeCKO Teopuu. MWMiueanbHbli ras.
OcCHOBHBIE TIOJOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW Teopuu. Pa3mepsl u macca
MOJIEKYT W aTtomoB. bpoyHoBckoe maBumxenue. udbdyswms. Cwunbl u sHEprus
MEXMOJIEKYJISIpHOTO  B3auMmojieicTBUs. CTpoeHue ra3000pa3HbIX, KUAKUX WU



TBepIbIX Tesl. CKOpOCTH IBMIKEHHS MOJIEKYJ M UX H3MepeHue. VeanbHblil ras.
JlaBnenne raza. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-KMHETUYECKOW TEOPHUH Ta30B.
Temneparypa u ee usmepenue. ['a3oBbie 3aKOHbI. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoanHaMuueckasi IIKanda TEMIIEPATYphbl. YPAaBHEHHE COCTOSIHUS HACAIBHOTO
raza. MonsipHas ra3oBast IOCTOSTHHAS.

OcHoBbl TepMOAUMHAMMKHM. OCHOBHBIE TOHATHS W  ONPEACIICHHUS.
BHyTpeHHss 3Heprusi cuctemMbl. BHYTpeHHsIsl 3HEeprus ujeaabHoro rasza. Pabora u
TEII0Ta Kak (popMbl nepeaun 3Hepruu. TermnoeMKocTb. Y AelibHas TeMIOEMKOCTb.
VYpaBuenue terioBoro Oananca. I[lepBoe Hauamo TepMoauHaMUKH. AanabaTHbBIN
npouecc. [lpuHuun npeictBusi TerioBo mamubbl. KIIJ[ TermoBoro asurarens.
Btopoe Hawano TtepmoanHamMuku. TepMmoanHamMuyeckas IIKaiga TeMIepaTyp.
XononwibHble MalIMHBL. TertoBble Asurarenu. OxpaHa IpupOIb.

CeoiictBa mapos. lcnapenue u koHzaeHcanusa. HachllleHHBIM map U €ro
CBOMCTBa. AOCONIIOTHasT W OTHOCUTEIbHAs BIIAXKHOCTh BO31yXa. Touka pOCHIL.
Kunenne. 3aBUCMMOCTD TEeMIIEpaTyphl KUIIEHUS OT JaBieHusA. lleperpersiii map u
€ro UCIOJb30BAHUE B TEXHUKE.

CBoiicTBa KuaKocTeil. XapaKTEPUCTHUKA KUJIKOIO COCTOSIHUSI BEIIECTBA.
I10oBEpXHOCTHBIN CIIOM KUIAKOCTU. DHEPIHsl NMOBEPXHOCTHOTO CIIOs. fIBIEHMS Ha
IPaHULE KUIAKOCTH C TBEPABIM TeJIOM. KanuiuisipHbIe ABICHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEpUCTUKA TBEPAOTO COCTOSIHUS BEIECTBA.
Ynpyrue cBoicTBa TBEpAbIX Tel. 3akoH ['yka. MexaHudyeckue CBOMCTBA TBEPIBIX
Ten. TemnoBoe pacmupeHue TBEPABIX Ted W KuAkocTed. [lnaBrmenuwe w
KpUCTaIA3ALUS.

Jemoncmpayuu

JIBmxeHune OpoyHOBCkuX yactul. Juddyzus.

W3meHeHne naBieHUS rasa C M3MEHEHUEM TEMIIEPATYpPhl MPU MOCTOSIHHOM
o0beMe. M3oTepmudeckuii 1 n300apHbIN MPOLECCHI.

W3MeHeHne BHYTPEHHEW SHEPTUH TEJ IIPU COBEPILIEHUH padOTHI.

Kunenwne BoJbl TPy NOHUKEHHOM JABJICHUH.

[IcuxpomeTp u TUTPOMETD.

SBneHusT TMOBEPXHOCTHOIO HATSKEHHWs M cMmauMBaHusA. Kpucrasisl,
amop(HbIe BEIECTBA, )KUJKOKPUCTAIUIMYECKUE Tea.

3. DneKTpoAMHAMUKA

DJIeKTPpUUYEeCKoe MmoJie. DICKTPUUECKUE 3apsaabl. 3aKOH COXpaHEHUs 3apsija.
3akon Kynona. Onekrpuueckoe mnone. HanpspKeHHOCTh 3JIEKTPUYECKOrO ITOJIS.
[lpunnun cyneprno3unuu  mosieid. PaboTa cui  2IEKTPOCTaTHUECKOTO  MOJIS.
[Torenuman. Pa3HOCTh MOTEHUHMATOB. DKBHUIOTEHLHAJIBHBIE MOBEPXHOCTU. CBA3b
MEXIy HaIpsHKEHHOCTBIO W PA3HOCTHIO MOTEHIHAIOB 3JIEKTPUYECKOTO MOJIS.
JIMdneKTpUKY B aneKTpudeckoM noie. [lomsapusanusa nuanextpukos. IIpoBonauku B



anekTpuueckom nosie. Konnmencaropsl. CoenuHeHHe KOHIEHCATOPOB B Oarapero.
DHeprus 3apsKEHHOr0 KOHAEHCATOPa. DHEPIUsl AIEKTPUUYECKOTO MOJIA.

3aKOHBbI MOCTOAHHOIO TOKA. Y CIIOBHSI, HEOOXOIUMBIE ISl BOSHUKHOBEHUS U
NOJAEpKaHUS AIEKTPpUUECKOro Toka. Crila Toka U IJIOTHOCTh TOKA. 3akoH Oma 1uist
yuactka wnenu 060e3 OJIC. 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIEHUS OT
Marepuana, JJIMHBI U IJIOMIAAU MOMEPEYHOro0 CEYEHUs! MPOBOJHUKA. 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTHUBIICHUS IIPOBOJTHUKOB oT TEMIIEPATYPHI.
DJIEKTPOJBHKYIIass CUJa HMCTOYHMKA ToKa. 3akoH Oma [ TOJIHOW IENu.
Coenunenne npoBOJHUKOB. COEAMHEHWE MCTOYHUKOB ABJIEKTPUYECKON SHEPTUU B
Oarapero. 3akoH Jxoyns—IJleHna. Pabora M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.
TemnoBoe nericTBUE TOKA.

DJIEKTPUYECKHl TOK B NMOJYNPOBOAHUKAX. CoOCTBEHHAass MPOBOJUMOCTh
MOJIyITPOBOJHUKOB. [101yIpoBOTHUKOBBIE TPUOOPHI.

MarnuTHOe moJie. BekTOp WHAYKUMM MArHUTHOroO mnoiid. /[lenicTBue
MarHATHOTO IO Ha NPSAMOJMHEHWHBIA IPOBOJAHUK C TOKOM. 3aKOH Ammepa.
B3aumogeiictBue TOkOoB. MarHuTHbli 1oTOK. PaGora mo mepemenieHuro
OPOBOJHMKA C TOKOM B MAarHATHOM IMoje. JIeHCTBUE MarHUTHOIO IOJs Ha
neroKymuiics 3apsa. Cuna Jlopenua. OmnpenenieHne yAenbHOro 3apsaa. Y CKOpUTeIn
3apsKEHHBIX YaCTHII.

JJIEKTPOMATHUTHAS MHAYKUMSA. DJIIEKTPOMarHuTHas MHAyKIUsA. Buxpesoe
anexkTpudeckoe noiie. CaMOMHAYKIHSI. DHEPTUS MATHUTHOTO TTOJIS.

Hemoncmpauuu

B3aumoperictBrue 3apsikeHHBIX Tel. [IpOBOAHUMKM B 3JIEKTPUUECKOM IIOJIE.
JlnaekTpuKy B dieKkTpuueckoM mnojie. KonaeHncartopsr.

TerioBoe neNCTBUE AIMEKTPUIECKOTO TOKA.

CoOcTBeHHas U pUMeCHasi IPOBOJUMOCTb MOJTYTPOBOJIHUKOB.

[1omynpOBOHUKOBBIN AUOI.

Tpanzucrop.

OmnbIT Dpcrena.

B3aumopeiicTBue NpoBOAHUKOB ¢ TOKaMU. OTKIOHEHHE IEKTPOHHOTO ITy4Ka
MarHUTHBIM TOJEeM. OJEKTPOJBUTATENb. JJIEKTPOU3MEPUTENbHBIE MPUOOPHI.
OnexrpomarauTHas MHAyKUus. Onsitel Dapazes.

3aBucumocth J/IC camMOMHAYKIHUU OT CKOPOCTHM H3MEHEHUS CUJIbI TOKa U
UHAYKTUBHOCTH MPOBOJIHHKA.

Pabota snekrporeneparopa. Tpanchopmarop.

4. KonebGanus v BOJTHBI

Mexannueckue kosedanusi. KomebarenbHoe nBmwkeHue. ['apmoHnueckue
koneOanus. CBOOOJHBIE MEXaHMUYECKHE KojeOaHus. JIMHeWHbIE MexaHU4YecKue
KoJiebaTeabHble cucTeMbl. [IpeBpalieHue sHeprun Ipu KojaeOaTeIbHOM JBHKCHUH.



CBoOonHbIe 3aTyXaroume MEXaHUYECKUe KOJICOaHMS. Brinyk1eHHbBIE
MEXaHUYeCKue KojaeOaHus.

Ynpyrue BoJHbl. llonepeunble W MPOAOJIBHBIE BOJHBI. XapaKTEPUCTHKU
BOJIHBI. YpaBHEHHE IJIOCKOHN Oerymielt BonHbl. MHTepdepennust BonH. [lonarue o
Tudpakiuy BOJTH. 3BYKOBBIC BOHBI. YJIBTPA3BYK U €T0 IPUMEHEHUE.

DJIeKTPOMATHUTHbIE  KoJieOaHuss.  CBoOOAHBIC  BJIEKTPOMATHUTHBIC
koneOanus. IlpeBpaiieHne >HEpruM B KOJIEOATEIBHOM KOHTYpeE. 3aTyXxarolue
AJNIEKTPOMArHUTHBIE KoyieOaHusa. ['eHeparop He3aTyXalomuX 3JIEKTPOMArHUTHBIX
kojeOanuii. BBIHYKIIEHHbIE dJeKTpudeckue KoseOanusa. llepemMeHHBIH TOK.
I'enepaTop mepeMEeHHOro TOKa. EMKOCTHOE W HWHAYKTUBHOE CONPOTHUBIICHUS
NEPEMEHHOT0 TOKa. 3akoH OMa sl 3NEKTPUYECKOW ILeNM NEPEMEHHOrO TOKa.
Pabota m momHocTh mepemeHHoro Toka. ['eHeparopsl Toka. TpancpopmMaropsl.
Toxu BbICOKOM 4acTOThI. [lonydenue, nepenada u pacpeaesieHUe SIEKTPOIHEPTHH.

DJIEKTPOMATHUTHBIE BOJIHBbI. DJICKTPOMAarHUTHOE IMOJieé KaK OCOOBIA BHUJT
Marepuu.  OJEKTPOMarHuTHble  BOJHBL. ~ BuOpatop  I'epua.  OTKpbITHII
konebarenbHblil  kKoHTYp. WM300perenue pagmo A. C. Ilomoeim. Ilonsarue o
panuocss3u. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH.

Jemoncmpayuu

CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKUE KoeOanus. Pe3onanc.

OO6pa3zoBaHue W pacnpocTpaHeHUe ympyrux BoiaH. Yactora koneOaHud u
BBICOTa TOHA 3ByKa. CBOOOJHBIE 3JEKTPOMATrHUTHBIE KoJebaHus. Ocuuiorpamma
nepeMeHHoro Toka. KonaeHncatop B 1uenm nepeMeHHOro Toka. Karymika
WHIYKTUBHOCTM B  LENH TEPEMEHHOr0 Toka. M3dayueHne ©W  mOpuem
AJIEKTPOMArHUTHBIX BOJIH. PagnocBs3e.

5. OnrTuka

IIpupoaa cBera. CKOpOCTh pacIpOCTPAHEHUSI CBETA. 3aKOHBI OTPAKECHUS U
npenomiieHus cBera. llonmnoe otpakenue. JImuspl. ['11a3 kak onThyeckas cUCTEMA.
OnTtuyeckue npudOpHI.

BoanoBbie cBoiictBa cBera. UHrepdepenmus cera. KorepeHTHOCTH
CBETOBBIX Jyueil. IHTepdepenins B TOHKUX TIeHKax. [100Ckl paBHOM TOJIIIMHBI.
Koneiia Hetotona. lcnonb3oBanue wuHTEpPEpeHIIMM B HAaykKe U TEXHHUKE.
Hudpakuus cera. Judpaxiysa Ha MeTU B NapaylieabHbIX Tydax. Judpakmmonnas
pemietka. [lonstue o ronorpaduu. I[Honspuszanus nonepeunsix BoiH. [lonspuzanus
ceera. JlBonHOoe gydenpenomienue. Ilomsipounsl. [ducnepcuss cBera. Bumel
cnekTpoB. CnekTpbl ucmyckaHus. CHekTpbl MOTJIONICHUS. YJIbTpaHuoIeTOBOE U
uH(ppakpacHoe nznyuenus. PearrenoBckue myun. X mpupona u cBoicTBa.

Hemoncmpayuu

3aKOHBI OTPAKEHUSI U MPENOMIIEHUs cBeTa. [1oJIHOE BHYTpEHHEE OTpaKEHHE.
OnTuueckue npubopsl. Untepdepennus ceera. dudpakuus ceta. [lomspusamms
CBETA.



[Tonydyenue cnekTpa ¢ MOMOIIbIO TPU3MBI.
[Tony4yenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PELIETKH.
CnexTpoCKoI.

6. DJIeMEHTBI KBaHTOBOW (PU3UKH

KBanroBass onruka. KBantoBas rumore3a I[lmanka. ®@oToHbl. BHemnHuun
doroanekrpuueckuii 3pdext. Buyrpennuii potosrddext. Tumnsl GoTOI1€MEHTOB.

®uzuka aroma. PasBurHe B3IUIIOB  HA  CTPOEHUE  BEILECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopona. SnepHas monens aroma. OnbIThl
3. Pesepdpopaa. Monens aroma Bojgopona no H. bopy. KBanToBbsle renepatopsbl.

Puzuka aToMHOro saApa. EcrecTBeHHas pPajgMOAaKTHBHOCTb. 3aKOH
paanoakTuBHOTO pacnana. CrnocoObl HAOMIOEHUS W PETUCTpalMU 3apsHKEHHBIX
gactull. JPdexkt BaBumoBa — Yepenkoa. CTpoeHue atromHoro sjapa. Jledekt
MacChl, DHEPrusi CBSI3M M YCTOWYMBOCTh ATOMHBIX sjiep. SliepHble peakuuu.
HckyccTBeHHass paauoakTHUBHOCTh. Jlenenue tspkenbix spep. llemnas snepnas
peakums. Ynopasisiemas LenHas peakuus. SnepHsiid  peaktop. [lomyuenue
PaAMOAKTUBHBIX HM30TOIIOB W WX IIpUMEHeHue. buosornueckoe JelcTBHE
PaAMOAKTUBHBIX U3JIy4€HUI. DIIEMEHTAPHBIE YACTHLIBI.

Hemoncmpayuu

dotorPdekr.

JIuneiyaTble CIEKTPBI pa3IMYHBIX BellecTB. M3mydenue nazepa (KBaHTOBOIO
reHeparopa). C4eTYUK HOHU3ZUPYIOUIUX U3ITYUEHUH.

[Tpumepnbie TeMbl pedepaToB (IOKIAT0B), UHIAUBUAYATBHBIX TPOCKTOB
— Aunekcanap ['puropbeBud CTOJIETOB — PYCCKHM (PUBHK.
— Aunekcanap CrenanoBuu [lonoB — pycckuil yueHsblid, n300peTareib paauo.
— AJbTepHAaTUBHAS SHEPIEeTHKA.
— AKyCTHYECKHE CBOWCTBA MTOIYIIPOBOJHUKOB.
— Anape Mapu Amriiep — OCHOBOIIOJIOKHUK JIEKTPOJANHAMUKH.
— ACHHXpPOHHBIN JBUTATENb.
— AcTepousl.
— ACTpOHOMUS HaIlIUX JHEH.
— ArtomHas ¢usuka. M3zotomnel. [IpumeHenne painoakTUBHBIX H30TOIOB.
— BeckoHTaKkTHBIE METO/AbI KOHTPOJISI TEMITEPATYPHI.
— bunonspHble TPaH3UCTOPHL.
— bopuc CemenoBuu SIkobu — pu3uk u u3o0peTaTeb.
— Benuuaiimme oTKpbITAS (PU3UKH.
— Buabl anekTpudeckux paspsAoB. DIEKTPUYECKHE pa3pslabl Ha CIyxkoOe
YEJIOBEKa.
— Buusanue nedexToB Ha (u3HUECKHUE CBOMCTBA KPUCTAIIIOB.
— Bcenennas u TemHast MmaTepusl.



— T'anuneo 'anunelr — OCHOBATENb TOYHOIO €CTECTBO3HAHUSI.

— Tonorpadus u ee npumeHeHue.

— JIBUKEHHUE TeJla IEPEMEHHOM MacCChI.

— Jludpakuus B HallIeH KU3HU.

— JKuakue KpucTasuibl.

— 3akonsl Kupxroda st 37eKTprUuecKoi emnu.

— 3aKOHBI COXpPAaHEHUS B MEXaHUKE.

— 3HauyeHUE OTKPBITUH | anumes.

— Urops BacunbeBuu KypuaroB — (usuk, opraHuzarop aTOMHOW HAyKu U
TEXHUKHU.

— Hcaak Hpl0TOH — co3ziaTesnb KIacCu4ecKoi hu3HKu.

— Hcnosib30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

— Knaccudukanus u xapakTepUCTUKU SJIEMEHTAPHBIX YaCTHII.

— KOHCTpyKIIMOHHAs MPOYHOCTh MATEPHUAJIA U €€ CBA3b CO CTPYKTYPOU.

— KoHCTpyK1IMsl U BUIBI 1a3€POB.

— Kpuosnekrponuka (MUKPOIJIEKTPOHUKA U XOJIOT).

— JlazepHbIi€ TEXHOJIOTUU U UX UCIIOJIb30BAHUE.

— Jleonapno na Bunun — y4eHslil 1 U300peTaTelb.

— MarnuTtHble W3MepeHUs (MPUHIUIBI MOCTPOCHUS MPUOOPOB, CIOCOOBI
M3MEPEHUS MarHUTHOTO MTOTOKA, MArHUTHOW UHTYKITUH).

— Maiikn ®apaneii — co3gaTenab yueHus: 00 SJIEKTPOMArHUTHOM TOJIE.

— Makc [Lnank.

— MeTox MEUEHBIX aTOMOB.

— Metoasl HaOMIONEHUS W PETUCTPAIUU PAJAUOAKTHUBHBIX H3IYYEHUH U
YacCTHII.

— Mertobl onpeaeneHus MIOTHOCTH.

— Muxaun BacunbeBud JIOMOHOCOB — y4€HBIN SHIMKIIONEINUCT.

— Mogaenu aroma. OnsiT Pezepdopra.

— MoneKkyIsipHO-KMHETUYECKAasl TEOPUS UICATbHBIX T'a30B.

— MonHus — ra3oBbId pa3psid B IPUPOIHBIX YCIOBHUSIX.

— HanorexHomoruss — MeXAUCIUIUTMHAPHAS 00JacTh (yHIAMEHTAILHON H
MPUKJIAJHON HAYKU U TEXHUKH.

— Hukomna Tecna: )K1u3Hb 1 HEOOBIYAMHBIC OTKPHITHS.

— Huxonaii KonepHuk — co3aatens reIMOIEeHTPUYECKON CUCTEMBI MUPA.

— Hunbsc bBop — oauH 13 co3ngaTtesneit COBpeMEeHHOU (PU3HKHU.

— Hyxkneocunres Bo BeeneHHOM.

— OOBbsacHeHHne POTOCUHTE3A C TOUKH 3PEHUS (UK.

— OnTryeckue sSBJICHUS B IPUPOJIE.

— OTKpbITHE U IPUMEHEHUE BBICOKOTEMIEPATYPHOM CBEPXITPOBOANUMOCTH.

— IlepeMeHHBIN dIEKTPUUECKUI TOK U €T0 IPUMEHEHHE.

— IIna3zma — 4eTBEpTOE COCTOSIHUE BEILIECTBA.



— IInanetsr COMTHEYHOMN CUCTEMBI.

— IlonynpoBOAHUKOBBIE TATUNKU TEMIIEPATYPHI.

— IIpuMeHeHHe )KUAKUX KPUCTAIIOB B IPOMBIIIIEHHOCTH.

— IIpuMeHeHue SAEPHBIX PEAKTOPOB.

— I[Ipupona peppomaruerusma.

— IIpo0sieMbl SKOJNIOTUH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEIUIOBBIX MAILIKH.

— IIpon3BoacTBO, Iepenaya U UCIOIb30BAHUE MIEKTPOIHEPTUH.

— IIpoucxoxnenne COJIHEUHOW CHUCTEMBI.

— IIbe3onnexTpuueckuii 3pGHeKT ero NnpuMeHEeHHE.

— Pa3ButuHe cpeacTB CBSA3U U PAHO.

— PeakTuBHBIC JBUTATENIN U OCHOBBI PAOOTHI TEIJIOBOM MAIlIUHBI.

— PennkToBo€ u3iy4yeHue.

— Penrtrenosckue nyun. cropus otkpeitus. [Ipumenenue.

— PoxxneHue u 5BONIONHNS 3BE3I.

— Pons K. O. [In0IKOBCKOTO B pa3BUTUM KOCMOHABTUKH.

— CBeT — 3JIEKTPOMAarHuTHas BOJIHA.

— Cepreii [TaBnosuu KoposieB — KOHCTPYKTOpP M OpraHU3aTop MPOU3BOJCTBA
PAKETHO-KOCMUYECKON TEXHHUKHU.

— Cuutbl TpeHUS.

— CoBpemeHHasi CITyTHUKOBAs CBSI3b.

— CoBpemeHHas (pu3nvecKas KapTuHa MUpa.

— CoBpeMEHHBIE CPENICTBA CBA3U.

— CoHuEe — MCTOYHHUK KU3HU Ha 3emiie.

— TpanchopmaTopsl.

— YnbpTpa3ByK (MOJIy4YeHUe, CBOMCTBA, IPUMEHEHHE).

— YnpaBisieMblid TEPMOSIIEPHBIN CUHTE3.

— YCcKOpUTENHY 3apsSyKEHHBIX YaCTHIL.

— @usnka 1 My3bIKa.

— @u3nyecKue CBOMCTBa aTMOC]EpHI.

— DOTODJIEMEHTBI.

— ®otorddext. [Ipumenenue apnenus Gpororddexra.

— XaucKpucrtuan Opcte — 0CHOBOMOJIOAKHUK JIEKTPOMArHeTu3ma.

— YepHbi€ ABIPHL.

— IlIkana 351eKTpOMarHUTHBIX BOJIH.

— DKoJOorn4yeckre mpo0aeMbl U BO3MOXKHBIE MYTH UX PELICHUS.

— DJEeKTPOHHAs MPOBOJAUMOCTb METa/IOB. CBEPXIPOBOIUMOCTb.

— DOMmunuitXpuctuaHoBuaJIeHr — pycckuit Gu3uK.



IV. TEMATHUYECKOE INTAHNPOBAHUE C YKA3AHUEM KOJIMYECTBA
YACOB, OTBOUMBIX 17151 OCBOEHU S KA IO TEMbI

[Tpu peanuzanuu COJICpIKaHUS o01eobpazoBaTeIbHON
mucuumuinHbl«Pu3uka» B mpenenax ocBoeHus OIIOIT CIIO na 6a3ze OCHOBHOIO
oO1iero 0o0pa3oBaHusl ¢ moJiydeHUEeM cpeaHero obmiero odOpaszoBanus (IIIICC3)
yueOHasi Harpy3Ka o0y4arouuxcs COCTaBIISCT:

. O6bem
Bun yuebHo# paboThl HACOR
O0beM TUCHUILIMHBI (BCEro) 108
AyauTopHasi ydyeOHasi HArpy3Ka o0y4yaromerocs (Bcero) 108
B TOM YHCJIC:
TEOPETUYECKUE 3aHATHS 58
MPAKTUYECKUE 3aHATUS (Puxcupyemcs npu HaIuyuu) 30
71a00paTOPHBIE 3aHITHUS (YKA3bI6ACMCS NPU HATUYUU) 20
KOHCYJIBTALIUH (NPUNUCLIBAIOMCS NPU HATUYUL)
MPOMEXKYTOUHAs aTTecTalus Mo AucHuIuimHe B Qopme: 1
cemecTp — Japyrue Gopmbl KOHTpOJs, 2 ceMecTp -
aupdepeHIMPOBAHHOIO 3a4eTa




TemaTnueckoe NJIAHUPOBAHUE

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKUE 3AHATHS, CAMOCTOATEIbHAsA Oone
pa3aeiioB U TeM pabora o0yuaommxcs M
4acoB
1 2 3
BBenenue 2
1. | ®dusuka — pyHaamMeHTaIbHASI HAYKA O IPUPOJIeE. 2
DKCIepUMEHT U TEOpHUs B IPOIIecCce MO3HAHMS PUPObl. MonenupoBanue (pu3nyecKux sSBICHUN U IPOIECCOB.
Ponb skcniepumenTa 1 Teopuu B mpoliecce no3HaHus npuposl. usndeckas sennyuna. [lorpemnoctu
u3MepeHuit pusnueckux BennunH. Ousndeckue 3akoHbl. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TonsTHE O pHU3MUECKO KapTUHE MHUpa. 3HaYeHHEe PU3UKHN pH ocBoeHuH npodeccuii CI1O u cenmanbHOCTEH
CIIO.
Pazgen 1. Mexanuka
Tema 1.1. OcHOBBI Conep:xaHue y4eOHOro MaTepuaJia
KHHEMATHKH 1 | Mexanunueckoe nBuxenue. [lepemenienue. I1yts. Ckopocts. PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE. 2
2 | Yckopenue. PaBHonepemeHHOE psiMOJIMHEHHOE nBMKeHue. CBOOOAHOE Ma/IeHue. 2
3 | JBwxeHue Tena, OpoLUIEHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE JBUKEHHE 110 OKPY>KHOCTH. 2
4 | Pemenue 3a1a4 Ha TeMy «Kunemartukay 5
Tema 1.2. OcHOBBI Conep:xaHue yueOHOro MaTepuasa
AMHAMHKH. 1 ITepssiit 3akoH HeroTona. Cuina. Macca. Mmnynsc. Bropoii 3akoH HetoTroHa. OCHOBHOM 3aKOH KJIACCUYECKON 2
JTUHAMUKH.
2 | Tperuii 3akoH HproToHa. 2
3aKOH BCEMUPHOTO TATOTEHHUs. [ paBUTAalIMOHHOE TTOJIE.
3 | Cuna tsxectu. Bec. CriocoObl n3mepenus macchl Tel. CHilbl B MEXaHHUKE. 2
4 | Pemenue 3a1a4 Ha TeMy: «3akoHbl HptoToHa. CHIIbI B MEXaHUKEY 3
JlabopaTopHbie padoThl
1. UccnenoBanme ABIKEHUS Tela MO NIEUCTBHEM ITOCTOTHHOM CHIIEL. 2

Tema 1.3. 3aKoHbI

Conep:xanue yueOHOIro MaTepuaJia




COXpaHeHMs B

3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE JBH)KEHUE.

MexXaHHuKe.
2 | Pabora cunbl. PaboTa moTeHIIMaNbHBIX CHII. MOIIHOCTB. 1
3 | Oueprus. Kunernueckast aneprus. IlorenuunanbHas sHeprusi. 1
4 | 3aK0H cOXpaHEHMsI MEXaHMYECKON 3Hepruu. [IpMeHeHrne 3aKOHOB COXPAaHEHUSI. 1
5 | Pemenue 3a1a4 Ha TeMy «3aKOHBI COXPAHEHUS] B MEXAHUKE» 1
JlaboparopHblie padoThbI:
1. W3ydeHue 3aKOHA COXPAaHEHMS UMIYJIbCA U PEAKTUBHOTO JIBH>KCHHUSI.
2. CoxpaHeHHe MEXaHMYECKON SHEPIUU MPH JIBUKEHHUH TeJa M0J JeHCTBUEM CHUJI TSDKECTU M YIPYTOCTH. 2
KontpoJabsHasa pabora no pazneny «MexaHuka» 2
Paznea 2. Moaekyasipuas pusuka. Tepmoannamuka.
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia
MouexysipHo- | OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON Teopur. Pasmepsl 1 Macca MOJIEKYJ U aTOMOB.
KHHETHYECKOE Bbpoynosckoe nsmwxkenue. Auddysusi.
CTpoeHHUE BelecTBa. Cuniel 1 SHEPTHsl MEKMOJIEKYIISIPHOTO B3auMoielicTBUsa. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPBIX Tell.
CkopocTtu ABMKEHUS MOJIEKYN U UX u3MepeHue. MneanbHsii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH ra30B.
2 | Temneparypa u ee usmepenue. ['a3oBbie 3aK0HBI. AOCOIOTHBIN HYJIb TEMIEPATYPHI. TepMoIUHAMHYECKas 1
IIKaJIa TEMIEPATYPhl. Y paBHEHUE COCTOSHUS NIEAIBHOTO Tra3a. MoisipHas ra3oBasi IOCTOSIHHASL.
Tema2.2.ArperaTHbl Conep:xanue yueOHOro MaTepuasa
€ COCTOSTHMS 1 1 CaoiicTBa napos. Vcnapenue u koneHcanus. HaceleHHbIi nap u ero cBoiicrsa. AGCoI0OTHAS U
(asoBbIe mepexONbI. OTHOCHUTEIIbHAS BIAXKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.
ITeperpeTslil nap M €ro UCHOJIb30BAHUE B TEXHHUKE.
2 | CoiicTBa KHAKOCTEH. XapaKTepUCTHKA KHUIKOTO COCTOSTHUS BeriecTBa. [IoBepXHOCTHBIN CI0H KUAKOCTH. 1
OHeprus NOBEPXHOCTHOTO CJI0sl. SIBIEHMsI Ha IPAHUIIE JKUJKOCTH € TBEPABIM TeaoM. KannsuispHele sSBIEHUS.
3 CpoiicTBa TBepAbIX TeJl. XapaKTepUCTHKA TBEPJIOTO COCTOSHUS BELIECTBA. YIPYrHe CBOMCTBA TBEP/IBIX Tell. 1
3akoH ['yka. Mexannueckue cBOMCTBA TBEPABIX Tell. TerIoBoe pacIIupEHNE TBEPABIX TE U KUAKOCTEH.
IInaBneHue u KpucTajuIn3amus.
JlabopaTopHble pagoThI: 4
1.13Mepenune BnaxHOCTH Bo3AyXa. MI3MepeHne NOBEpXHOCTHOTO HATSKEHUS KUJKOCTH. 2
2

2. HabmroieHne pocta KpUCTALIIOB U3 PACTBOPA.




Tema 2.3. OcHOBBI
TEPMOAUHAMMKH

Conep:kanue y4eOHOro MaTepuaa

1

OCHOBHBIE TIOHATHS U ONIpEJIeICHUS. BHYTpEeHHSIS SHEPTUs

cucTeMbl. BHyTpeHHsIs 2Heprus uaeanbHoro rasa. Pabora u Teruiora kak ¢opMbI TIEpeiadu YHEPTUH.
TemnoemMKocTb. Y aenbpHas TEIIOEMKOCTb. Y paBHEHHE TEIUIOBOro OanaHca. [lepBoe Hauano TepMOJMHAMUKY.
AnnabatHbiil poriecc. [Ipunaiun aeiictBus TeroBor MamuHbl. KITI TeruioBoro asurarens. Bropoe Havamno
TepMOAMHAMUKU. TepMoIMHaMUUecKas IIKana TeMneparyp. XoJ0AuIbHbIE MallIMHbL. TerIoBbIe ABUTATEIIH.
OxpaHa pUpoJIbI.

KoutpoabHas padota no paszneny 2 «MosekyisipHas ¢usnka. TepMoguHaMuKay

Pa3nea 3. DiekTpoanHaMuKa

Tema 3.1.
DJleKTpHYecKoe
noJe.

Conep:xaHue y4eOHOIro MaTepuaJia

DIIeKTpUYECKHE 3apsiibl. 3aKOH COXpaHeHUs 3apsja. 3akoH Kynona.

Onexkrpuueckoe nojie. HampspkeHHOCTH 3nekTpuueckoro nois. [Ipunnun cynepno3uuuu nojieil. Pabora cun
JIEKTPOCTATUYECKOI' O MOJIS.

HOTGHLII/IaJI. Paznocth IOTCHIIMAJIOB. 3KBHHOTCHL{I/I&JIBHBI€ IMOBCPXHOCTH. CBs3b MCKAY HAIIPSA)KCHHOCTBIO U
PAa3HOCTBIO TOTCHIHAJIOB JJICKTPUYCCKOI'O I10JIA.

I[I/I3J'ICKTpI/IKI/I B SJICKTPUYCCKOM IIO0JIC. HOJ’IHpI/ISaHI/IH JUDJICKTPUKOB. HpOBOI[HI/IKI/I B JJICKTPUYCCKOM II0JIC.

Kongencaropel. CoequHeHrE KOHEHCATOPOB B OaTapero. JHeprus 3apsKEeHHOT0 KOH/IEHCaTopa. DHEeprust
HJIEKTPUYECKOTO MOJISL.

Tema 3.2.
ITocTostHHBII
JIEKTPUYECKHH TOK

Conep:xaHue yueOHOro MaTepuasa

yCJ'IOBI/IH, H€06XOI[I/IMBI€ JJIs1 BOBHUKHOBCHHA U MMOAACPIKAHUS SJICKTPUUCCKOI'O TOKA. Cuita ToKa 1 IJI0THOCTH
Toka. 3akoH Oma a5 yyactka nenu 6e3 9J1C.

3aBUCHUMOCTH AJIEKTPUYECKOTO CONMPOTUBIICHUSI OT MaTepuaa, IJINHBI U IUIOIIAIN MTOTIEPEUHOTO CeUCHUS
MIPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS POBOJAHUKOB OT TEMIIEPATYPHI.
DNEKTPOABMKYIIAsl CUJIa UICTOYHMKA TOKa. 3akoH OMa Jij1sl TOJTHOW 1enH.

Coenunenue mpoBoAHUKOB. CoeMHEHNE NCTOYHMKOB 2JIEKTPHUUECKON dHepruu B Oarapero. 3akoH Jxoyns—
Jlennia. Pabota 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. TeTIoBOE ACHCTBUE TOKA.

JlabopaTopHblie padoThI:

1. M3yuyenune 3akona OMa Jij1s1 y4acTKa LEeMu.

2. I/I3MCpCHI/IC SHGKTPOI[BI/I)KyH_ICﬁ CWJIbI 1 BHYTPCHHCTO COIIPOTUBJICHUA HCTOYHHWKA TOKA.

Tema 3.3.
JIeKTPUYECKHH TOK
B IIOJYIIPOBOJHUKAX

Copep:kaHue y4eOHOro MaTepuaa

[ToympoBoauku. CoOCTBEHHASI M IPUMECHAS TTPOBOIMMOCTH TTOJIYITPOBOTHUKOB. COOCTBEHHAs! IPOBOJUMOCTh
MOJYIPOBOTHUKOB. [10yIIpOBOTHUKOBEIE TPHUOOPEI.

Tema 3.4.

ConeprxaHue y4e0HOro MaTepuaJia




DuiekTpoMarHeTusm | | BekTop MHIYKIMHA MarHUTHOTO NoJisl. [{eficTBHe MarHUTHOTO MOJISL HAa MPSMOJIMHENHBIN POBOAHUK C TOKOM. 1
3akoH Amrepa.
JlaboparopHbie padoThbI: 4
1. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA OT 3JIEKTPOEMKOCTH KOHJIEHCATOpa B LIENIHM NEPEMEHHOT'O TOKA. 2
2. N3MepeHne MHIYKTUBHOCTH KaTYIIKH. 2
KonTtposbHasi padora no pasgeny 3 «J1eKTPOAMHAMHKA) 2
Pasnen 4 KoJsiebanusi u BOJHBI
Tema 4.1. Copep:kaHue y4eOHOro MaTepuaa
Mexannyeckue 1 | KonebatenpHoe nBuxkenue. I'apmonnyeckue konedanus. CBoOOIHBIE MeXaHUUECKUE KojeOanus. JInneitnbie
KOJIe0aHHUS ¥ BOJHbI MeXaHU4ecKue KojebaTenbHble cucTeMbl. [IpeBpaliienne 3Hepruu npu kosnedarenbHoM JBUxKeHnU. CBOOOJHbIE
3aTyxarolye MexaHnueckue KojaeOanus. BeIHYyXKIeHHbIe MEXaHWYEeCKHEe KOJIeOaHusl.
2 | IlonepeuHble U NPOOIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. Y paBHEHHE IJIOCKOM OeryIuei BOJIHbI.
Wuatepdepentms BonH. [loasTre 0 qudpakiuuy BoiIH. 3BYKOBBIE BOJTHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE.
JlabopaTopHble padoThI: 2
1. | M3y4yeHue 3aBUCUMOCTH NIepro/ia KoJIeOaHM HUTSHOTO (MJIH IPY>KUHHOTO) MasiTHUKA OT JUTMHBI HUTH (W 1
MAacchl Tpy3a).
Tema 4.2. Conep:xanue yueOHOro MaTepuaJia
JaexTpoMaruuTHbie | 1 | CBoOOAHBIE AeKTpOMarHuTHeIe Kojebanus. [IpeBpaiienue sHeprun B KoaedaTeIbHOM KOHTYpE. 3aTyXaromlue 1
KoJIe0aHus. 3JIEKTPOMarHuTHbIE KoseOaHus. ['enepaTop He3aTyxXaroIuX JIeKTPOMAarHUTHBIX KOJIeOaHU.
2 | BemyxaeHHble d5ekTpruueckue koneOanus. [lepeMenHslii Tok. I'eHepaTop mepeMeHHOro Toka.
3 | EMKOCTHOE ¥ HHIYKTHUBHOE CONIPOTHUBIIEHUS IEPEMEHHOr0 TOKa. 3aKk0oH OMa J71s1 3JIEKTPUYECKOM LIEH 1
MIEPEMEHHOT0 TOKA.
4 | PaboTta u MOUTHOCTh IEPEMEHHOT0 TOKa. ['eHepaTopsl Toka. Tpanchopmaropsl.
5 | Toku BbIcOKOM yacToThl. [lomyuenue, nepenaya u pacnpeesIeHue JIEKTPOIHEPTUN.
JlabopaTopHbie pagoThI: 2
1 | UccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT AJIEKTPOEMKOCTH KOHAEHCATOpa B LIENH MEPEMEHHOTO TOKA.
Tema 4.3. Copep:kaHue y4eOHOro MaTepuaa
DJIEKTPOMArHUTHBIE | 1 | DIEKTPOMAarHUTHOE MOJIe KaK 0COOBINA BUI MaTepuH. DJIEKTPOMAarHUTHbIE BOJIHBI. Bubparop I'epua. OTKphITHIN 1
BOJIHBI KoJ1e0aTeIbHBIN KOHTYD..
2 | N3obperenue paguo A. C. ITonossim. [TonsiTue o paguocsszu. [lpumeHeHne 3JeKTpOMarHUTHBIX BOJIH.
KonTtpoJsbHasi padora no pasaeny 4 «KoJsedanus u BOJTHbD) 2




Pa3pen 5. OnTuka

Tema 5.1. CBeTOBEBI€

Conep:xanue y4eOHOIro MaTepuaJia

BOJIHBI. 1 | CkopocTb pacnpocTpaHeHHsI CBeTa. 3aKOHBI OTPpaXKEeHUs U npenomieHus cera. [loaHoe orpaxkenue. JIMH3BL.
['na3 xak ontuyeckas cucrema. OnTuyeckue mpuOOophlI.
2 | UaTepdepennns cera. KorepeHTHOCTh CBETOBBIX Jyueid. IHTepdepeHIus B TOHKHUX TUIeHKax. [1omockl paBHOM
tonmuHbl. Konbiia Hetorona. Mcnonb3oBanne nHTepdEepeHINK B HAYKE W TEXHUKE.
3 | Hudpakmaus ceera. Judpakiys Ha Menu B mapauiebHbIX JTydax. Judpakunonnas pemerka. [loastue o 1
ronorpaduun. [Tonspuzanus nonepeunsix BoyH. [lonspuzanus ceera. JIBoiiHoe mydenpenomiienue. [lomsipoun bt
4 | qucnepcus cBeta. Buasl ciektpoB. CriekTpbl ucnmyckanusi. CieKTpbl HOTJIOMEHHS. Y IbTpaduoieToBoe u 1
uH(pakpacHoe n3nydenus. PearrenoBckue syun. VX npupoa u CBoiCTBa.
JlabGopaTopHble padoThI: 4
1 | U3yuenue unrephepeHInN U AUPPAKINU CBETA. 1
KounrpoJabsnas padora no pazzneny 5: «OnTuka» 2
Pa3nea 6 CTpoenne aroMa U KBaHTOBasi pusmnka.
Conep:xaHue y4eOHOIro MaTepuaJia
Tema 1 | KanroBas runore3a Ilmanka. ®@otonbsl. Bremnuii ¢orosnexkrpuueckuii dddexr. Bayrpennuii ¢porosrddekr. 1
4.1. KBAHTOBLIE Tuns! HOTOAIEMEHTOB.
CBOMCTBA CBETA. JlabopaTopHble padoThI: 4
1 | 3yueHue siBieHus BHeUIHero GotorddexTa 2
Tema 4.2. Gusnka Coaepxanue y4eOHOro MaTepuaa
ATOMAL 1 | Pa3BuTHe B3IJI10B Ha CTPOCHUE BEILIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CHEKTpax BOAOpoJa. SnepHas MoAeb 1
atoma. OnbIThl O. Pesepdopaa. Monens aroma Bogopoaa no H. bopy. KBantoBsle reHepaTopsbl.
Conep:xanue yueOHOro MaTepuasa
1 | EcrecTBeHHas palnOaKTUBHOCTh. 3aKOH PaJAMOAKTUBHOTO pacnaaa. CriocoObl HAOIIOIEHUS U PETUCTPAIIUN 1
3apspKeHHBIX yacTull. DpdexT BaBunoa — Yepenkona. CTpoeHune aToMHOro siapa. Jlepekr Maccol, sHeprus
T 43. O CBSI3M U YCTOMYMBOCTh aTOMHBIX siep. A nepHble peakuuu. MickyccTBeHHas pali0aKTUBHOCTb.
a:rn?m;r(.) H:;:Ra 2 | Henenue tsoxensix saep. LlenHas saepHas peakuus. Ypasisemas LEHas PeaKLys. SInepHslii peakTop. 2
[ToryueHue paJuoakTUBHBIX U30TOMNOB U UX MPUMEHEHUE. buonornyeckoe neiicTBUE paguoaKTUBHBIX
W3JTy4eHUI. DJIEMEHTapHbIE YaCTHIIBL.
Konrpoabnas padora no teme: «CTpoeHne aToMa M KBaHTOBast (Pr3nKay 2
KonTposabHasi padora 1o BceM paszenam Kypca 2
Bcero: 108




V. UTHOOPMAILIMOHHOE OBECIIEYHEHUE

[lepeuenr yueOHBIX u3naHuM, HWHTEpHET-pecypcoB, IOMOIHUTEIBHBIX
MH(GOPMALIMOHHBIX UCTOYHUKOB.

OcHoBHas1 yueOHAas1 JIUTEpPATypa

®dusuka. [IpakTukyMm 1o pemieHuro 3a1ad : yueobnoe nocoodue / JI. JI. I'mankos,
A. O. 3eneBuy, XK. II. Jlaryruna, T. B. Manyranosa. — 2-e u3a., ucnp. — CaHKT-
[lerepOypr : Jlawp, 2021. — 288 c¢. — ISBN 978-5-8114-1535-9. — Teker :
anekTpoHHbii // Jlamb : onekTpoHHO-OMOMmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/168612

JlonoiHUTeIbHAS y4eOHasl JJuTepaTypa

Wenues, A. 1. ®usuka : yaebnoe nocodue / A. JI. UBnueB. — 2-e uza., ucnp.
— Cankr-IletepOypr : Jlans, 2021. — 672 c. — ISBN 978-5-8114-0760-6. —
Texcr : snextpoHHsléd // Jlanp : snekTpoHHO-OMOMMOTEe4YHas cuctema. — URL:
https://e.lanbook.com/book/167746

Yakak, A. A. ®usuka : yuebHoe nocodue misa CIIO / A. A. Yakak, C. H.
Jleryta. — CapatoB : IIpodobpazoanue, 2020. — 541 c. — ISBN 978-5-4488-
0667-4. — TekcT : 3M€KTpOHHBIN // DnekTpoHHO-OMOMMoTeuHas cucrema I[PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/92191.html

HNuTepHeT-pecypcesnl

[lepedyenr  WHMDOPMAMOHHBIX  PECYpPCOB  JUISI  HWCIOJB30BaHUS B
o0pa30BaTeNbHBIX  OpraHW3aIUsaX, PEATM3YIOMUX  MPOTPAMMBI  CPEIHETO
po¢hecCUOHaIBLHOTO 00pa30BaHUS:

www.fcior.edu.ru (denepanbHbiii IEHTP WHDOPMAITMOHHO-00PA30BATEIBHBIX
pecypcoB).

www.dic.academic.ru (Akagemuk. ClI0Bapu U SHIUKIIONEINN ).

www.booksgid.com (BooksGid. DnextpoHHas 6ubianorexa).

www.globalteka.ru  (I'mobantexka. ['noOanbHast OMOJMOTEKA  HAYYHBIX
pPECypcoB).

www.window.edu.ru (EnuHoe OKHO TOCTyMa K 00pa30BaTeIbHBIM PECYPCaM).

www.school.edu.ru (Poccuiickuii oOpa3zoBarenbHblii mopTai. JlocTynHOCTb,
KauyecTBO, 3(P(HEKTUBHOCTH ).

www.alleng.ru/edu/phys.htm (OO6pa3zoBatenbabie pecypchl WMuTepHeTra —
®duzuka).

www.school-collection.edu.ru (Enunas KOJUICKITUS 1 poBbIX
00pa3oBaTeNbHBIX PECYPCOB).

https//fiz.1september.ru (yueGHO-MeTOIMYECKas Ta3eTa «DU3UKAY).

www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

www.nuclphys.sinp.msu.ru (Snepuas pusuka B UnTepHETE).
www.college.ru/fizika (ITonrotoBka xk EI'9).



https://e.lanbook.com/book/168612
http://www.iprbookshop.ru/92191.html
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika

www.kvant.mccme.ru  (Hay9HO-TIONYJIAPHBIA  (PU3UKO-MATEeMAaTHYECKUN
KypHai «KBaHTY).

www.yos.ru/natural-sciences/html  (ecTeCTBEHHO-HAy4YHBIN  JKypHala IS
Mosoniexu «I1yTb B HayKy»)



http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUA JUCLIUIIIIMHBI

Pesynbrathl 00y4eHus

Kpurepuu onenku

MeTtoIbl OLICHKH

* JIUYHOCHHDBIX:
4)

c(hOpMHPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY  YPOBHIO
pa3BUTHS HAYKH 7
OOIIIeCTBEHHOMN MPaKTHKH,
OCHOBaHHOTO Ha JIHAaJIore
TaKKe

popm

KYJBTYD, a
Pa3ITUIHBIX
0OIIIECTBEHHOTO
CO3HaHMUA,
CBOETO

OCO3HAHUE
MecTa B
MOJIUKYJIBTYPHOM MUDE;
5)
c(hOpMHUPOBAHHOCTH
OCHOB CaMOpa3BUTHSI W

CaMOBOCITMTAHUS B
COOTBETCTBHUU C
0011IeYEI0BEYECKUMHU

IIEHHOCTSMH W HJicaJlaMH
IrpakTaHCKOTO OOIIECTBa;

TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOCTOSTEIbHOM,
TBOPYECKOU U
OTBETCTBEHHOMU
JeSITEIbHOCTH;

7) HaBBIKU
COTpYJIHUYECTBA co
CBEPCTHUKAMH,  JEThMHU
MJIAJIIIEeTO BO3pacTa,
B3POCIIBIMU B
00pa3oBaTeILHOM,

OOIIECTBEHHO II0JIE3HOM,

OK 01.
BriOupats CIIocoObI
perieHus 3a1a4
npodeccruoHanbHOM
JESATeTLHOCTH
PUMEHUTETHHO K
Pa3IUYHBIM
KOHTEKCTaM;

OK 04.
O¢ddexTuBHO

B3aMMOJICCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJIE;

[IK
OcyiecTBIsTh

2.3.

OpraHU3aIlMOHHO-
MeIarorM4ecKyo
MOAACPKKY
0OIIIECTBEHHOM,
HAay4YHOU, TBOPUYECKOU U
CIIOPTUBHOM
aKTUBHOCTHU
o0yyJarommxcs.

— YcTHBIN onpoc

— JlabopatopHas pabora

— Pemenue 3anau

— KonrponbsHas pabota

—  JudbdepenunpoBaHHBII
3a4yeT

— CamocrosTenbHas pabora

— Tecr




y4eOHO-
HCCIIEI0OBATEILCKOM,
IIPOEKTHOW U APYIHUX
BHJIaX JICSITEIILHOCTH;

9) TroOTOBHOCTHP U
CITIOCOOHOCTH K
oOpa3oBaHHIO, B TOM
qgucje caMooOpa30BaHHUIo,
HAa TPOTSDKCHUU  BCEH

JKU3HH, CO3HATEIILHOE
OTHOIICHUE K
HEIPEPHIBHOMY
00pa30BaHUIO Kak
YCIIOBUIO YCIIECIIHON
npodeccruoHaIbHON u
0011IecTBEHHOM
JCATEIBHOCTH;

10) ocrernyeckoe
OTHOIIIEHUE K  MHpY,
BKJIIOYAs ACTETUKY OBbITa,

HAyIHOTO "
TEXHUYCCKOTO
TBOPUYECTBA, CIopTa,
0OIIIECTBEHHBIX
OTHOIIICHU;

13)  oco3HaHHBIN

BBIOOD Oymytieit
npodeccun U
BO3MOXHOCTEHN

peanu3anuu COOCTBEHHBIX

KU3HCHHBIX TJTAHOB,
OTHOIICHUE K
npodeccuoHaIbHON

NEeATETBHOCTH KaK

BO3MOYXHOCTH y4YacTHs B
PEIICHUH JUYHBIX,
0OIIIeCTBEHHBIX,
rOCyIapCTBCHHBIX,




OOIIeHAIIMOHATBHBIX
poOJieM;

14)
c(hOpMHPOBAHHOCTH
HKOJIOTHYECKOTO
MBIIUICHUS, TIOHUMaHUS
BITHSTHHSI COIMAIHLHO-
YKOHOMUYECKUX
IIPOIIECCOB HAa COCTOSTHUE

IIPUPOTHON u
COLMAJIbHOM Cpenbl;
npuoOpeTeHue ombITa

AKOJIOTO-HaIPABICHHOU
JIeSITEIILHOCTH;

.

MemanpeomemHulx:

1) YMEHHE
CaMOCTOSATEIBHO
OTIPEICIISITh (S0
JIeSITEIbHOCTH 5
COCTaBJIATH TUIAHBI
JIeSITEIbHOCTH;
CaMOCTOSTEIBHO
OCYILECTBIISITH,
KOHTPOJIUPOBAThH 51
KOPPEKTUPOBATH
JIeSITEIbHOCTD;
HCIIOJIb30BaTh BCE
BO3MOYKHbBI€ PECYPCHI IS
JIOCTYKCHUS
MMOCTABJICHHBLIX IIEJICH U
peanuzanuu IUIAaHOB
NeATEIbHOCTU;, BHIOUPATh
yCHEUIHbIE CTpaTeTuu B
Pa3JIMYHBIX CUTYyaIUsX;

2) YMEHHE
MPOTYKTUBHO OOIIATHCS U
B3aHMMOJICHCTBOBATh B




Imponecce COBMECTHOM

JeSATEIIBHOCTH,
YYHUTHIBATH MO3UIIUN
IPYTHUX YYaCTHUKOB
NEeSATEeTLHOCTH,
3 peKkTUBHO pa3peniaTh
KOH(JIMKTHI;

3) BJIAJICHUE
HaBBIKAMHU

MMO3HABATEIILHON, Y4eOHO-
HCCIIE0BATEIIbCKOM 151
MPOEKTHOM

NEATEIbHOCTHA, HABBIKAMU
paspenieHuss  mpooseMm;

CIIOCOOHOCTh 51
TOTOBHOCTD K
CaMOCTOSITCIIEHOMY

MTOKUCKY METOJIOB

peumicHus  MPAKTHYCCKHUX

3azad, IPUMEHEHUIO
pa3IMyYHBIX METOJIOB
MO3HaHMS;

4) TrOTOBHOCTH WU
CIIOCOOHOCThH K
CaMOCTOSTEIILHOMN
MH(}OpMaAIMOHHO-
MMO3HABATCILHOU
JIEITCILHOCTH, BJIaJICHUE

HaBBbIKaMU MOJTyYEHUS
HE00X0IMMOM
uH(popMaIuu u3

CJIOBApEW pAa3HBIX THIIOB,
YMEHHE OPUEHTHPOBATHCS
B Pa3IMYHBIX UCTOYHUKAX
uHpopmarumu,
KPUTHUYECKH OLICHMBATh U
MHTEPIPETUPOBATH
uH(dOopMaIuio,




MOJIy4aeMYIO u3
Pa3IUYHBIX UICTOYHUKOB;

9) BJIaJICHUE
HaBBIKAMH
MMO3HABATEILHOU
pedrexcun KaK
OCO3HaHHUS COBEPIIACMBIX
JEeUCTBUN u
MBICJIMTEIbHBIX
MPOLIECCOB, 170,
pEe3yJIbTAaTOB u
OCHOBAHU, TPaHULL
CBOETO 3HAHUS u
HE3HAHU, HOBBIX

MO3HABATENILHBIX 3a7a4 U
CPEICTB UX JOCTUKEHUS.

* npeOMemHuix:

1)
c(hOpMHUPOBAHHOCTH
MPEJICTABICHUN O POJU U
MecTe buzuku B
COBPEMEHHOW  HAy4YHOU
KapTUHE MUpa;
MOHUMaHue (pU3nYeCcKon
CYIIHOCTH HaOJI0JJaeMbIX
BO BceneHHOI sBIICHUIA;
MMOHUMAaHUE pOJI (PUBHKHU

B dbopMupoBaHUU
Kpyrosopa u
(YHKIIMOHATBHON

I'PaMOTHOCTH  4YeJIOBCKa
VIS peIeHus
NPAaKTHYECKUX 3a/1a4;

2) BJIQJICHUE
OCHOBOITOJIAratOIIUMH
(bU3UICCKUMHU
MOHATUSMH,
3aKOHOMEPHOCTSIMH,




3aKOHaMH W TCOPHUAMMU,
YBECPCHHOC IIOJIb30BAHHC

duznyeckoit
TEPMUHOJIOTUEN 151
CHUMBOJIUKOM;

3) BJIAJICHUE
OCHOBHBIMH  METOJIaMH
HAY4YHOTO TIO3HAHWS,
UCTIOJB3YEMBbIMU B
dusuke: HaOJI0/ICHUE,
OTMHCaHUe,  HW3MEpPEHHUE,
IKCIIEPUMEHT; YMEHUS
00pabaThIBaTh
pe3yibTaThl U3MEPEHUN,
oOHapyKUBaTh
3aBUCUMOCTh MEXTY
bu3uIECKUMU

BEJIMYMHAMH, OOBICHITH
ITOJIyYEHHBIE PE3YIbTATHI
Y JI€JaTh BBIBOJIBI;

4)
c(hOpMHUPOBAHHOCTH
yMEHUS peraTth
dbu3uyeckue 3a1a4u;

5)
c(hOpMHUPOBAHHOCTH
YMCHHS PUMCHSTh

MOJIyYCHHBIC 3HAHUS IS
00BACHEHHUS yCIIOBUM
MpoTeKaHusl (PU3NIECKUX
SIBJICHUH B TIPUPOJIE U JIJIS
NPUHATHAS TPAKTHYECKUX
pelLIeHun B
IMOBCEJHECBHOM KU3HU;

6)
c(hOpMHUPOBAHHOCTH
COOCTBEHHOMW TMO3HUIIUU TIO
OTHOIIIEHUIO K




buzudyeckon
uHpopmaruu,
[IOJIy4aeMOW H3 Pa3HbIX

HMCTOYHUKOB;
7) OBJIAJICHUE
(chopMUPOBAHHOCTH
peACTaBICHUMN )
paBHJIaMHU 3aMmcu
bu3uIecKux dhopmyn

penbedHO-TOUCTHON
cuctembl 0003HaueHui JI.
Bpaitnsg (s cnensix u
CI1a0OBUISAIITUX
oOy4Jaronmxcs).

8)
c(hOpMHUPOBAHHOCTH
CUCTEMBbl  3HaHMK 00
o01mx (puznuecKux
3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX,
IIPEACTABICHUN 0
nelcTBUM BO BceneHHOM
buszruecKux 3aKOHOB,
OTKPBITBIX B 3EMHBIX
YCIIOBHSIX;

9)
c(hOpMHUPOBAHHOCTH
YMEHUSI HUCCIeoBaTh U

aHATM3HPOBATH
pa3HoOOpa3HbIe
dbuzudyeckre SBICHUS W
CBOMCTBA 00BEKTOB,
OOBSCHATH TPHUHIATIBI
paboThI u
XapaKTePUCTHKH

MpUOOPOB U YCTPOICTB,
0O0BACHATH CBS3b
OCHOBHBIX KOCMHYECKUX




00BEKTOB C

reo(pu3nuecKUMu
SIBJICHUSIMU;

10) BIIAJICHUE
YMEHUSIMH BBIJIBUTATH

TMIIOTE3bl HAa  OCHOBE
3HAHUSA
OCHOBOIIOJIATAFOIINAX
bu3uIecKux
3aKOHOMEPHOCTEN 151
3aKOHOB, IIPOBEPATH HUX
AKCIIEPUMEHTAIIbHBIMU
CpEICTBAMH,
dopMmynupys LETIb
UCCJIEI0BAHNS;

11) BIIQJICHUE
METOIAMHU
CaMOCTOSATEIbHOTO
MJIaHUPOBAHMS u
MPOBENCHUS (PUINUECKUX
JKCIIEPUMEHTOB,
ONMCAaHUS W  aHaIU3a
IIOJy4YEHHOU
U3MEPUTETBHON
uH(popmanuu,
onpeaeneHus
JIOCTOBEPHOCTH
[OJIyYEHHOI'O pE3yNbTaTa;

12)
c(hOpMHUPOBAHHOCTH
YMEHUH IPOTHO3UPOBATS,

AHAJIM3UPOBATH u
OLICHUBATh MOCJEACTBUS
OBITOBOM u
MPOU3BOACTBEHHOMN

JCATEIPHOCTH YEJIOBEKa,
CBSI3aHHOM C
(bU3UICCKUMHU




npoueccaMy, ¢ IO3ULUN
YKOJIOTHYECKOU
0€30I1aCHOCTH.
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