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1.1. Oobs1acTh NPUMEHEHUSA MPOTrPAMMBI
Peanuzanus cpeanero obmiero oopaszosanus B npeaenax OII CIIO no nporpamme
IIOATOTOBKM  CIIEIIMATIMCTOB CPEIHEro 3BeHa 1no crnenuanbHoct 11.02.17
Pa3paboTka 37€KTpPOHHBIX YCTPOUCTB U cucteM, B cootBercTBUU ¢ ®I'OC CIIO
no cnenuanbHocTd 11.02.17 Pa3paboTka 3JIEKTPOHHBIX YCTPOWCTB M CHCTEM C
yuerom TpeboBanuii ®I'OC cpennero odimiero o0pa3oBaHUs, YTBEP>KIECHHOTO
npukazom MunoOpHayku Poccum ot 17.05.2012 r. Ne 413, ¢ u3MEHEHUSIMU,
BHECEHHBIMM IpHUKa3oM MuHucrepcTtBa npocselieHus Poccuiickoin denepannu
ot 12 aBrycrta 2022 1. Ne732 u ot 27 nekabpsa 2023 r. Nel028, u dbenepanpHoit
o0Opa3oBaTeabHOM MpOrpaMMbl CpeHEro oOIero oopa3oBaHMs, YTBEPKIECHHOU
npuka3zom MuHucTepcTBa npocsenienus Pocecuiickoit @enepanuu ot 18 mas 2023
r. Ne 371.

1.2. OO0wmas xapakTepucTHKa Y4eOHOI0 npeamMera

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeJHEro o01ero oopasoBaHus

pa3paboTaHa Ha OCHOBE IMOJIOKEHUHW W TpeOOBAaHMM K pe3yiabTaTaM OCBOCHHS

OCHOBHO# 00pa3oBaTeIbHOM mporpaMmsbl, npeacrabiieHHbIX B DI'OC COO, a Takxke ¢

yuétom denepanbHoi padoueit mporpaMMbl BOCITUTAHUS U KOHLEIIIMU MTPENOIaBaHUs

yueOHoro mnpenMera «®Pusmka» B o0pa3oBaTeIbHBIX Opranuzanusax Poccuiickoi

®denepannu, peau3yolUuX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI.

1.3. Heau y4veOHOro mpeamera

dbopMupoBaHUE HMHTEpeca M CTPEMIICHHs, OOyYaloIUXCS K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTABIEHUH O HaydyHOM METOJ€ TO3HaHUS U (POpMUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3Y4YeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHue yMEHUU OOBSICHATH SIBICHUS C HCIOJBb30BAaHUEM (U3MUYCCKHUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

dbopMupoBaHUE TPEACTABICHUH O POAM (GUIMKU I PA3BUTUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTH:KeHMe ITHX 1eJieil o0ecrnevynBaeTcsl pellleHHeM CJeAYHIIUX 32J1a4 B
npoiecce U3y4eHus1 Kypca GpU3MKH HA YPOBHE CpeIHero oo1ero oopa3zoBanusi:
MpUOOPETeHHE CHUCTEMbl 3HaHUN 00 o00mux ¢GU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUsX, BKJTFOYAS MEXaHHKY, MOJIEKYJISIPHYTO busuky,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPO(PH3UKH;

dbopMupoBaHUE YMEHHI TPUMEHSATh TEOPETUYECKHUE 3HAHUS 11 OOBSICHCHUS
¢usnuecknx SBIECHUW B TPHUPOAEC W JUIsl TMPUHATHAS TPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;

OCBOCHHE CIIOCOOOB DEIICHUS Pa3IUYHBIX 337a9 C SBHO 3aJaHHOW (HU3UIECKOU
MOJICNIBIO, 3a/1ad, TOJIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO37aHne (U3MIECKOM
MOJICIH, aJICKBATHON yCIIOBUSM 33/1a4H;

MOHNUMaHUE (PU3UIECKUX OCHOB M MIPUHITUIIOB JACHCTBUS TEXHUYSCKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO CPEIY;



OBJIAJICHUE METOAAMU  CaMOCTOATENIBHOTO  IUIAHUPOBAHUSA U IMPOBEICHUSA
(u3NUeCcKHX HSKCHEPUMEHTOB, aHajiu3a M  HUHTEpnperauud  MHQPOPMALHH,
OIIpEJENICHNs] JOCTOBEPHOCTH IIOJYYEHHOI'O PE3yNbTaTa;

CO3JaHUE YCIOBUM JUI DPAa3BUTUSA YMEHUU IIPOCKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOMN AEATEIbHOCTH.

1.4 Mecto y4yeOHoro npeamera ¢pusuka B crpykrype IHIICC3

VY4eOHblli mpenMeT (Qu3uKa SBISETCS y4eOHbIM NpPEIMETOM 00s3aTeNbHOU

npeaMeTHon oOnactu  «ectecTBeHHble Hayku»y DI'OC  cpeanero  oOiero
oOpa3zoBaHus.
B yueOGHOM mutaHe 00pa3oBaTeNbHOM MPOTpaMMbl Y4E€OHBIH MpeaMeT «PU3HKa»
BXOJUT B cocTaB 001eoOpazoBarenbHOro I1ukia. [lpu 3ToM u3zydeHue y4eOHOro
npenMera (u3MKa MPEeIyCMOTpeHO Ha 0a30BOM YpOBHE M HAIpaBICHO Ha
JOCTUXKEHUE JTUYHOCTHBIX, METONPEMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.

2. Ils1anupyemMble pe3yabTAaThl OCBOCHUS Y4eOHOro npeamera « Pu3nka
OcBoenue copaepxkanua mnpeamera «Dusznkay» o0ecreyUBaeT JIOCTHKEHHUE
00y4YarOIIMMHUCS CIEIYIOUIUX Pe3yIbTaTOB:
* TUYHOCMHBIX
JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUSI y4yeOHOTO mnpenmera «Dusnkay TOJIKHBI
OoTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3WULKUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlu{, TO3UTUBHBIX  BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIHNX
TPAJULIUOHHBIM [EHHOCTSIM POCCHICKOTO OOIIecCTBa, paclIUpeHUe >KU3HEHHOIO
OMbITa M ONBITA AEATEIBHOCTH B IMPOLECCE PEANM3alUd OCHOBHBIX HalpaBJICHUM
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:
1) rpa’KaIaHCKOro0 BOCIMTAHUS
c(hOPMHUPOBAHHOCTh T'PAKIAHCKONW TO3UIMU OOYYAIOMIErOCs KaK aKTUBHOTO W
OTBETCTBEHHOTO 4YJ€Ha POCCHICKOTO OOIIeCTBa; MPUHATHE TPATAULUOHHBIX
OOIIEYEeIOBEYECKUX  T'YMAHUCTUYECKUX M JIEMOKPATHYECKUX  ILIEHHOCTEH;
FOTOBHOCTh BECTHM COBMECTHYIO JEATEIBbHOCTh B HMHTEpPECAX Tpa)kAaHCKOIO
oOIIecTBa, y4acTBOBATh B CaMOYINpaBIEHWH B 00pa30BaTEIbHON OpraHU3aIlNM,
YMEHHME B3aMMOJCHCTBOBATh C COLUMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIMSAMA W Ha3HAYCHHEM; TOTOBHOCTh K TyYMaHUTapHOW M BOJOHTEPCKOU
NEATENbHOCTH;
2) NATPHOTHYECKOT0  BOCHHUTAHUA: chOpPMHPOBAHHOCTh  POCCUHCKOU
rPaXJAHCKOM  WJIEHTUYHOCTH, NATPUOTU3MA; ILEHHOCTHOE  OTHOLIEHHE K
rOCY/IapCTBEHHBIM CHMBOJIaM, JIOCTH)KCHUSIM POCCHHCKHX YYEHBIX B 001acTH
(GU3HKU U TEXHUKE;
3) AyXOBHO-HPABCTBEHHOT0 BOCNMUTAHUSA: CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMs, OSTUYECKOTO TMOBEACHUS;, CIOCOOHOCTh OLEHHBATh CHUTYallMI0 U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH, B TOM YHCJE B JIESITEIBHOCTH YYEHOrO; OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHE YCTOMUUBOrO OYIyIIEro;
4) 3CTETHYECKOr0 BOCHUTAHUS: SCTETUUYECKOE OTHOUIEHHE K MHUpPY, BKIIIOYasd
ACTETUKY HAYYHOI'O TBOPYECTBA, MPUCYLIET0 (U3NUECKON HAYKE;



S) Tpy0BOro BOCHUTAHMA: MHTEPEC K pazau4HbIM cepam npodeccHoHaTIbHOM
JEeSATENbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPILATH
OCO3HAHHBIM BbIOOp Oynymied mnpodeccud W peanu30BbIBATH COOCTBEHHBIE
KU3HEHHbIE  IUIAHbI; TOTOBHOCTb W  CHOCOOHOCTH K  OOpa3oBaHUIO U
caM000pa30BaHUIO B 001acT (PU3UKK HA MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JI0rMYecKOro BOCIIUTAHUSA: CHOPMUPOBAHHOCTH FKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHME TJIO0AJBHOIO XapaKTepa 3KOJOIMYECKHX MpoOiieM; IJIaHUPOBAHHUE U
OCYIIECTBJICHUE JEUCTBUM B OKPYXKAKOLIEH Cpele Ha OCHOBE 3HAHUS LeEleu
YCTOMYMBOTO pa3BUTHS  4eloBeuecTBa; PacmupeHue ombiTa JE€ATEIbHOCTH
HKOJIOTMYECKON HAMpaBI€HHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM 10 (PU3HKE;

7) UEeHHOCTH HAYYHOrO0 TO3HAHMA: COOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS (DU3UUYECKON HAYKH;
OCO3HAHME IIEHHOCTH HAyYHOW JAEsITeNIbHOCTH, TOTOBHOCTh B MPOLECCE HU3YUYEHUS
(GU3MKK  OCYHIECTBJISATH MPOCKTHYID U HCCIEAOBATENbCKYIO JAESTENbHOCTD
UHAUBUAYAJIBHO U B TPYIIIE.

° Memanpeomemublx:

MeranpenMeTHble  pPe3yibTaThl  OCBOCHHUSI OCHOBHOM  00Opa3oBaTeNbHOM
POTrPaMMBbl JOJKHBI OTPAXKATh:

[To3HaBaTenbHbIE YHUBEpPCATIbHBIC YUCOHBIC ICHUCTBUS.
ba3oBble Joruyeckue AecTBUA:

caMOCTOATEIbHO  (GOPMYJIMpPOBaTh W aKTyalH3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENU JEATEIIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MTPOTUBOPEYUS B PACCMATPUBAEMBIX (DU3UUECKUX
SABJICHUSX; pa3pabaThiBaTh IUIAH pEUICHUs MPOOJIEeMbl C y4€TOM aHaiIu3a
UMEIOIINXCS] MaTEPUAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JAESATEIBbHOCTb, OLICHUBATh COOTBETCTBHE PE3YyJbTAaTOB
LEIsAM, OLIEHUBATh PUCKU MOCIEACTBUIN AEATEIbHOCTH;

KOOPJMHUPOBATH U BBIMIOJNHATH PabOTy B YCIOBHUSAX PEATbHOr0, BUPTYAJHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIJIEHUE MIPU PELICHUN KU3ZHEHHBIX MPOOIIEM.

ba3oBble uccienoBaTebCKue AeHCTBUS:

BIIQJIETh HAY4YHOM TEPMUHOJIOTHEH, KIIOYEBBIMH MOHATHUSIMU UM METOJIaMU
dusznueckol HaykH; BIaJCTh HABBIKAMU y4eOHO-MCCIIEOBATEIBCKON U MPOCKTHOM
JESTENPHOCTH B 00NMACTH  (UBHMKH, CIOCOOHOCTHIO H  TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOHUCKY METOJIOB pEIICHUsS 3ajay (PU3HUYECKOTO COJICpIKAHUS,
MIPUMEHEHUIO Pa3JIMYHbIX METOI0B MTO3HAHUS;

BJIAJIETh BHUJAMHU  JEATEIBHOCTA IO TMOJYYEHHUKD HOBOTO 3HAHUS, €ro
UHTEpIpEeTalud, NpeoOpa3oBaHUIO M MPUMEHEHUI0 B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JacTH (DU3UKWU;
BBISIBJISITh TPUYMHHO-CIIC/ICTBEHHBIE CBA3U U aKTyaJW3UPOBATh 3ajady, BbIABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh AapryMEHTbl JUIsl JI0Ka3aTelbCTBa CBOMX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;



aHAJM3UPOBATH IOJYUYCHHBIC B XOJI€ PEIICHHUS 3aJauyd Pe3yIbTaThbl, KPUTHUECKU

OIICHUBATh X JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B  00Opa30BaTEIbHOM

NEATENIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh  MEPEHOCUTh 3HaHUS 10  (U3MKE B  MPAKTUYECKYH0  00JIacTh

KU3HEESITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIJIaraTh OPUTHHAIILHBIE TTOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMM TIOJIyYeHUs] HHPOpMaIuu (PU3HUYECKOTO COJICpKAHUS U3

UCTOYHUKOB PAa3HbIX THUIOB, CAaMOCTOATEIBHO OCYHIECTBIISATH TOUCK, AHAIM3,

CUCTEMATH3alUI0 W HWHTEPIPETAIMI0 HWHQPOpPMAIIMU Pa3JIMYHBIX BHJIOB U (PopMm

IIPEACTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITNH;

UCIIOJIB30BaTh CPEeACTBA MH(GOPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI B

pelieHnd KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX U OpPraHU3AIMOHHBIX 3aJa4 C

coOoicHueM TpeOOBaHUN HDPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THUTHECHBI,

pecypcocOepexeHrs, TPaBOBBIX W JTUYECKUX HOPM, HOPM HH(OOPMAIMOHHOU

0e301acHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpkKaHUs B Pa3IUYHBIX (popmaTax ¢ yd4€ToM

Ha3HaueHus: MHGOPMAIIMK U 1IEJIEBOM ayJUTOPUH, BHIOHMpAs ONTUMAIbHYIO (OpMY

NPEACTABICHUS U BU3yalu3alliu.

KoMMyHuKaTHBHBbIE YHUBEpPCAJbHbIC YUeOHbIe IeCTBHUSA:

OCYIIECTBIISITH OOIIEHUE Ha YpoKax (PU3MKHU U BO BHEYPOUHOU JAEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOHPIUKTHBIX CUTYyallui U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JJIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM A3BIKOBBIX

CPEACTB; NOHMMATh W  HUCIOJb30BaTh  NPEUMYIIECTBA  KOMAHIHOM U

WUHAUBUAYaJTbHON paboTHI;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX JCHCTBUH ¢ yd4€TOM OOIIMX

MHTEPECOB, U BO3MOKHOCTEH Ka)KI0T0 YieHa KOJUIEKTHUBA;

MIPUHUMATD LI€JIM COBMECTHOM NESITENbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH

JIICUCTBUA 10 €€ JOCTHKCHUIO:

COCTaBJIATh IUIAH JIEMCTBHUM, PACHPENENSTh POJIU C YYETOM MHEHHM YYaCTHUKOB,

00CYXXJIaThb PE3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAa4yeCTBO CBOETO BKJAJa W KAXKIOTO yYaCTHHKAa KOMAHIbI B OOIIUN

pe3yAbTaT MO pa3padOTaAHHBIM KPUTEPUSIM;

npejyaratb HOBbIE MPOEKThl, OIEHUBATh MAEHM C TO3UIMH  HOBHU3HBI,

OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3JIMUHBIX CUTYalUSX,

MIPOSIBJIATH TBOPUYECTBO U BOOOpaKeHNE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE TeCTBUS.

Camoopranuszanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JEATEIbHOCTD B 00JaCT (U3UKU

U aCTPOHOMUH, BBISIBISITH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
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3a/1ayy; CaMOCTOSITEbHO COCTABIIATH IJIAH PEIIEHUS PACUETHBIX M KAaY€CTBEHHBIX
3a/1ay, TUIaH BBINOJIHEHUS MPAKTUYECKOW pabOoThl C Y4ETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTEHHIH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacIMpATh paMKH Y4eOHOTO ITPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

nenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE; OLIEHUBATH MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSBICHUIO APYIUIMH B 00JacTU (UBUKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPO/1b, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/IeTh HaBbIKAMU IO3HABATEIBHOW pPEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MNPUEMBI peIeKCUU JUIsl OLICHKM CUTyallud, BbIOOpa BEpHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
OpUHUMATh MOTHUBBI M apPryMEHTHl JPYTMX TIPU  aHAJU3€ pe3yJbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0s, MOHUMAsi CBOM HEJAOCTATKHU U JIOCTOUHCTBA,

OpUHUMATh MOTHUBBI U apPryMEHTHl JIPYTMX TIpU aHAJu3€e pe3yJbTaToB
NEeATEIbHOCTH;

pU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIUOKU.

B mnpouecce AOCTHKEHHS JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MPOrPAMMBI IO
dbu3uke 1 ypoBHSA  cpeaHero ooOmiero oOpa3oBaHUA Y  0OyYarolIUXCS
COBEPIIEHCTBYETCS AMOLMOHATBHBIN VHTEJUIEKT, IIPEATNOJIAararInii
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINpPaBJICHUS Pa3BUTHUA COOCTBEHHOW IMOIMOHAIBHOU cdepsl,
ObITh yBEpEeHHBIM B cebe; camMOperyjIupoBaHMs, BKIIOYAIOIIETO CAMOKOHTPOIIb,
yMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTD
aIanTHPOBATHECA K AMOIIMOHAIBHBIM W3MEHEHUSIM WU TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALUM, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHKEHUIO LI U
yCcHexy, ONTHUMHU3M, WHUIMATHUBHOCTb, YMEHUE [E€MCTBOBAaTb, MCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh SMOIMOHAIBHOE COCTOSIHUE
IpPYTUX, VYYUTBIBATH €ro NpH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTHMH JTIOIBMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHMOIUKTHI

* NPEOMEMHDBIX



JEMOHCTPUPOBATh Ha TMpPUMEpPaX pPOJdb U MecTo (u3uku B (POPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IESITEIbHOCTH JIIOEH;
VUUTBHIBATh ~ TPAHUIBI  MPUMEHEHUS  M3YYEHHBIX  (PU3MYECKHUX  MOJCINECH:
MaTepualibHasl TOYKa, MHEpIMAIbHAsl CUCTEMA OTCYETA, aOCOIIOTHO TBEPAOE TEJO,
WJIea’bHbIM Ta3, MOJAEIU CTPOCHUS Ta30B, JKUIAKOCTEU M TBEPABIX TEJ, TOYECYHBIU
AIIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;
pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOLECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
AJIEKTPOIUHAMUKH
PaBHOMEPHOE UM PABHOYCKOPEHHOE TMPAMOJUMHEHHOE JBU)KEHHE, CBOOOJHOE
NajJiecHue TeJ, JBW)KEHHUE TI0 OKPYKHOCTH, HWHEpLHMS, B3aUMOJACHUCTBUE TeEIl,
muddy3us, OpPOYHOBCKOE [BIKCHHUE, CTPOCHHUE IKHUIAKOCTEH M TBEPABIX T,
U3MEHEHHE 00bEMa TeNl NpU HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE pPaBHOBECHE,
UCIIApEHUE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAIIM3ALMS, KUIEHUE, BIIAXKHOCTh
BO3/1yXa, MOBBIIICHUE JABJIICHUSA ra3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXIY IMapaMeTpaMH COCTOSIHMSI ra3a B M30MpoLEeccax, dJIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3aPAI0B;
OMHUCBHIBATh MEXAaHWYECKOE [IBI)KCHHE, UCIONB3ysl (DU3WYECKUE BEITUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Tejla, KUHETHUYECKash SHEpPrusi, MOTECHUHATIbHAsI SHEPrus, MEXaHUYecKas
pabora, MexaHHYecKasi MOIIHOCTH;
Opy ONMHCAaHWUM TPABUIBHO TPAKTOBATh (DUIUYECKUH CMBICT HCHOJIB3YEMbIX
BEJIMYMH, WX OOO3HAYEHUSI M EIUHUIbI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYUHAMU;
ONMCHIBATh U3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBIICHUS, UCIIOJIb3YS
¢usznueckre BETUYMHBI: JABICHUE Trasza, TeMIeparypa, CPEIHsSs KUHETHYecKas
JHEpPrus XaOoTUYECKOTO JBHXKEHUS MOJIEKYJl, CPEIHEKBAApaTU4YHAS CKOPOCTH
MOJICKYJI, KOJTUYECTBO TEIIOTHI, BHYTPEHHSS dHEPTHs, padbora raza, kKodppuiuueHT
IIOJIE3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENIS;
Opy ONMHCAaHWUM TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BETMYMH, WX OOO3HAUEHWS W E€IWHUIIbI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAM;
ONMUCHIBATh HW3YYEHHBIE JJIEKTPUYECKUE CBOWCTBA BELIECTBA M BJIECKTPUYECKHUE
sBJICHUS (TIPOIIECCHI), UCTONB3Ys (PU3MYecKue BETUYMHBI: DIIEKTPUUECKUMA 3apsl,
AJEKTPUYECKOE MOJIE, HAIIPSYKEHHOCTD I10JIs1, HOTEHIHUAII, PA3HOCTh NOTEHIHAJIOB;
Py ONHUCAHUM TPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICT HCTIOIB3YEMbIX
BEJINYMH, UX 0003HAUYECHUS U €TUHULIBL;
YKa3bIBaTh (hOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTHUMU
BETMYMHAMU; aHAJIM3UPOBAaTh (U3MYECKUE TIPOLECCHl W SBICHUS, HCIOJIb3YS
¢u3nueckre 3aKOHbBI U MPUHITUIIBL: 3aKOH BceMHUpHOTO TaroTenws, I, I1 u I1I 3akonbI
HproToHa, 3aKOH COXpaHEHHSI MEXAHWYECKOM JSHEPIrUM, 3aKOH COXPAaHCHUS
VMMITYJIbCA, MPUHLMI CYNEPHO3UIMN CWJI, MPUHIMUI PABHOINPABUS HHEPIUAIBHBIX
CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEW KHMHETHUYECKOW HSHEPrMU TEIUIOBOTO JIBUKCHUS
MOJIEKYJ1 ¢ aOCOJIOTHOM TeMmmepaTypol, MepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH
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COXpaHEHHMs DJIEKTPUUECKOTO 3apsna, 3akoH KyioHa, mpu 53TOM pas3nuyarh
CJIOBECHYIO (POPMYJTUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKCHUE U YCIOBUS
(rpanu1pl, 00J1aCTH) NPUMEHUMOCTH;
OOBSICHSITh OCHOBHBIC MPUHILMUIBI JCHUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyaTh yCIOBUS MX OE30MACHOr0 HCMOJb30BaHUS B MOBCEIHEBHOU
KU3HM;
BBITIOJTHATh SKCIIEPUMEHTBI 10 UCCIIEAOBAHUIO (DU3NYECKUX SIBIICHUM U MPOIECCOB C
WCIIOJIb30BaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHU, MpU 3TOM (HOPMYJIHPOBATH
npobJieMy/3ajjady ¥ TUIOTE3y y4eOHOro JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOT0 000PYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;
OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEpEHUsI (PU3UUECKUX BEIUYUH, TIPU ITOM
BBIOMPATh ONTHUMAaIbHBIN CIIOCOO M3MEPEHUS U MCMOJb30BaTh M3BECTHHIE METOJIbI
OIICHKU MOTPEITHOCTEN N3MEPEHU;
UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMM BEJIIMUYMHAMH C HUCMOJIb30BaHUEM
OpPSMBIX HW3MEPEHUM, NpU OTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (M3WYECKUX BEIWYMH B BHUJAEC TAOIHI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;
co0Jro1aTh IpaBuiIa 0€30MacHOro TPY/ia MPH MPOBEJACHUN UCCIEOBAHUM B paMKax
y4eOHOT'0 IKCIIEPUMEHTa, YUeOHO-UCCIIEI0OBATEIbCKON U MTPOCKTHOU JIESITEIIHHOCTH
C UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB 1 JJa00paTOPHOTO 000PYI0BAHUS;
permaTth pacu€THbIE 3a7a4M C SBHO 3aJIaHHOW (DU3WYECKOM MOJECINBI0, UCIOIb3YS
¢u3nueckre 3aKOHbI W MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJayl BbIOMPATH
(bu3NUECKYI0 MOJIENb, BBIACIATH (GU3HMUECKUE BETUUYUHBI U (OPMYIIbI, HEOOXOIUMbIE
Uil €€ peILIeHUs, MPOBOAUTh PACUETHl U OLIEHUBATH PEAJBbHOCTHh IOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIMUMHBI;
pemaTh KauyeCTBEHHBIE 3aJladyd: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUYUBYIO
LEMOYKY pPacCyXJAEHUM C OMOpPOHM Ha HM3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
¢dusnueckue SBICHUS; UCIOJIb30BaTh MPHU PEIICHUH y4EeOHBIX 3a7a4 COBPEMEHHbIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl TTIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
IpeACTaBiICHUs Y4eOHOW M Hay4dHO-TIOMYJISpHOW HWH(OpMalMH, MOJY4CHHOW WH3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;
MPUBOJUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-QU3HKOB B
pa3BUTHE HAYKH, OOBICHEHUE MTPOIIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHH;
HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B MOBCEAHEBHOM J>KU3HU IS
oOecrieueHusi 0€30MaCHOCTA TPH OOpalleHUd ¢ TpUOOpaMH U TEXHUYECKUMU
YCTPONCTBAMHU, JJIsi COXpPAHEHUS 3I0POBbSI U COOJOJIEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;
paboTaTh B rpynIe C BBIMOJHEHUEM PA3JIMUHBIX COUUAIBHBIX POJEH, IAHUPOBATH
paboTy Tpymmbl, paIMOHATBFHO pACTIPENCNITh OOS3aHHOCTH W IJIAHUPOBATH
NEATEeNIbHOCTh B HECTAHIAPTHBIX CUTYAIlUSX, aJICKBATHO OLIEHUBATH BKJIAJ KaXKJI0TO
13 YYaCTHUKOB TPYIIIHI B PELHICHUE paccMaTpUBaEMOM MPOOJIEMBI.
JEMOHCTPUPOBATh Ha TMpPUMEpPaX pPOJb U MecTo (U3uku B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B NPAKTHYECKOW AEATEIBHOCTH JIOJIEH, LEJIOCTHOCTb M €IUHCTBO
(bu3UYeCKON KapTHUHBI MUPA;
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VYUATHIBATh TPAHUIBI NMPUMEHEHUS M3YyYCHHBIX (DU3MYECCKUX MOJENeH: TOUYCUHBIN
AIEKTPUYCCKUHN 3apsii, Jyd CBETa, TOUCYHBIM WCTOYHHK CBETA, SACPHAS MOCHb
aToma, HyKJIOHHasi MOJIeJIb aTOMHOTO si/ipa MpH peiieHnn GU3nIecKux 3aady;

pacrio3HaBaTh (U3UYECKHUE SIBICHUS (MPOLECChl) U OOBSICHATH HUX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAaHTOBOW (DU3HMKH: DJIEKTPUUECKAs TMPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHWTHOE JICHCTBUS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHWTHAas WHAYKIMS, JACHCTBHE MArHUTHOTO TIONS HA
MPOBOJHUK C TOKOM M ABWXKYIIUHUCS 3apsj, 3JEKTPOMArHUTHBIC KOJICOAHHS W
BOJIHBI, MPSMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTPaKE€HUE, IMpeoMIICHHE,
uHTeppepeHnus, audpakuus W TOJIpH3alus CBeTa, JUCIEPCUS  CBETA,
dotoanekrpuueckuii dpdext (potorddekT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOpPOAAa, €CTECTBEHHass W HCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIMCBIBATL  HU3YUYCHHBIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘IeCKI/IC, MAarguTHBIC,
OIITUYCCKHUC, AJICKTPUICCKYIO MpoOBOAUMOCTD Pa3JINYHbIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJIEHUS (MPOIECCHI), HUCHONB3Ys (U3NYECKUE BEIUYUHBI:
ANEKTPUUECKHUI 3apsill, cujla TOKa, DJIEKTPUYECKOE HAIpPsKEHUE, IIEKTPUUECKOe
COMPOTHUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABMKYIAs CUjla, paboTa TOKa,
WHIYKIAS MarHuTHOTO Tojisg, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTH
KaTYIIKA, YHEPTUsl AJIEKTPUUYECKOr0 W MArHUTHOTO TMOJICH, MEpPHOoJ M 4YacToTa
koneOaHuii B KoyieOaTeIbHOM KOHTYpE, 3aps]l M Cuila ToKa B IIpolecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoyieOaHuM, (OKycHOE paccTosHUE W
ONTHUYECKAsl Cuja JIMH3bI, NMPH OMNHCAHUHM MPABUWIBHO TPAKTOBATh (HU3UUECKUN
CMBICII HUCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYeHUs W EIUHUIIBL, YKa3bIBaTh
(dbopMyIIbI, CBA3BIBAIONTUE JAaHHYIO (PU3UUECKYIO BETUUYHHY C IPYTUMU BETUUYNHAMU;
ONKCHIBATh U3YUYEHHBbIE KBAHTOBBIC SIBIICHUSA W MPOIECCHI, UCTIONB3Yys (pu3nyeckue
BEJIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA,
SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ MOTypaciajga, YHEPrusi CBA3M aTOMHBIX fJIEp,
OpU OINUCAHWW TMPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EIAUHMIIBI, YyKa3blBaTh (OPMYIBI, CBS3bIBAIOIINE
JaHHYI0 (U3HYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMU, BBIYHCIATH 3HAUCHUE
¢u3nueckod BENMYMHBI; AHAIW3UPOBATH (U3MYECKUE TMPOIECChl M SBIICHUSA,
UCTIONIb3YS  (M3MYecCKMe 3aKOHbBl W OpUHOMNBL 3akoH Oma, 3aKOHBI
MIOCJIEI0BATENBHOTO U MAapajuieIbHOTO COeAUHEHUS MPOBOJHUKOB, 3aK0H J[>Koyis—
JleHnla, 3aKOH  DJJEKTPOMAarHUTHOM  MHAYKUUH, 3aKOH  [PAMOJMHEWHOTO
pacIpOoCTpaHEHUsI CBETAa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI MPETOMJIEHUSI CBETA,
ypaBHeHHe ODifHImITeHa 11s (HoToddderra, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpaHEHMs] HMIYJIbCa, 3aKOH COXpPaHEHMsI DJIEKTPUUYECKOro 3apsija, 3aKoH
COXpaHEHMsI MacCOBOT'0 4HCla, MOCTyNlaThl bopa, 3aK0H palOaKTUBHOTO pacnaja,
Py 3TOM pa3auvaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BbIpa)KE€HUE U YycJloBUs (TpaHullbl, OOJACTH) NPUMEHUMOCTH; OMIPEACISITh
HaIpaBJICHHE BEKTOPA WHIYKIMM MArHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHIIBI
Amnepa u cunbl JlopeHIa; CTpOMTh W OMHUCHIBATH M300pa)K€HUE, CO3/1aBaeMOE
IJIOCKUM 3€pKajioM, TOHKOW JIMH30M; BBIMOJHITh SKCIEPUMEHTBI MO UCCIETOBAHUIO
(du3NYEeCKUX SIBICHUM W MPOLECCOB C HMCIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX
M3MEpEHUi: Mmpu 3ToM (OpPMYIUPOBATH MPOOJIeMy/3ajjadyy U TUIOTE3Y Yy4eOHOro
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AKCIIEPUMEHTA, COOMpaTh YCTAaHOBKY U3 NPEIJIOKEHHOIO  00O0pYyAOBaHMS,
MPOBOJUTH OMBIT M (HOPMYITHPOBATH BHIBOJIbI; OCYIIECTBISATH MPSIMbIE M KOCBEHHBIE
U3MEpPEHUs (PU3NYECKHX BEJIMYMH, HPHU 3TOM BbIOMpPATh ONTUMAJbHBIA CIIOCOO
U3MEpPEHHUs] W UCIOJb30BaTh HW3BECTHBIE METOJBl OIEHKM MOTPEHIHOCTEH
M3MEPEHUI; HCCIE0BaTh 3aBUCUMOCTU (DU3NYECKUX BEIMYHMH C HCIOJIb30BAHHEM
OpSIMBIX  M3MEPEHUH: TPHU ITOM KOHCTPYHUPOBAaTh YCTaHOBKY, (UKCHPOBATH
pe3ynabTaThl MOMYYEHHOW 3aBUCHUMOCTH (U3MYECKUX BEIWYMH B BHIE TaOIUI] U
rpadukoB, JenaTh BBIBOJABI MO pe3yibTaTaM HCCIENOBaHUS; COOMIOAATh MpaBuia
0e3omacHOro TpyJda TMpU MPOBEJEHUU MCCIECIOBAaHUNM B paMKax Yy4eOHOro
HKCIIEPUMEHTA, Y4YEOHO-HCCINE0BATEIbCKOM M  MPOEKTHOM  JI€ATENbHOCTH C
UCIIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB W JabopaTOpHOro 00OpYIOBaHUS;
pemiarb pacu€THble 3a7aud C SIBHO 3aJaHHOW (DU3MYECKOW MOJEINbI0, HCIONb3Ys
¢u3ndeckne 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a yCJOBHS 3aJa4yd BHIOMPATH
(GU3NIECKYI0 MOJIEIh, BBIACIATH (PHU3NUECKHE BETUIUHBI U (DOPMYITBI, HEOOXOAMMBIE
st €€ pellleHus, NPOBOAUTH Pacdy€Tbl M OLEHUBATH PEAIBHOCTh MOJYUYEHHOI'O
3HaYeHUs] (PU3NYCCKOW BEIMYHMHBI; PEIlaTh KauyeCTBEHHBIC 3aJadyd: BBICTPAMBATH
JIOTUYECKH HETPOTHBOPEUMBYIO IICTIOYKY PACCYXIACHHW C OMOpPO Ha WM3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH W (U3WYECKUE SBICHHS, WCIOJIH30BaTh TPU pPEHICHUH
y4eOHBIX 3aJlad COBPEMEHHBIE WH(OpPMAIMOHHBIE TEXHOJOTHH JUIsl TIOMCKa,
CTPYKTYpUpPOBaHUs, HWHTEPIpPETAIMU U TPEACTaBICHUS Y4eOHOW © HaydHO-
NOMYJIIPHOW WH(OPMAIUH, MOTYYSHHON M3 Pa3iMYHBIX UCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBATh IOJIy4aeMyl0 HHGOpPMaIUI0; OOBACHATh HPHUHLMIIBI JEHCTBUS
MallliH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3nyaTh YCIOBUSA UX 0€3011aCHOTO
UCIOJIb30BaHMs B IOBCEIHEBHOM U3HU; MPUBOAUTH MPUMEPHI BKJIa1a POCCUMCKUX
U 3apyOeXHbIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IPOIECCOB
OKpY)XaloIllero MHpa, B pa3BUTHE TEXHUKM U TEXHOJOTUHM; HCIOJIb30BAThH
TEOPETUUECKUE 3HaHUSA MO (U3UKE B MOBCEIHEBHOM >XU3HU JUId OOecleyeHUs
0€301acHOCTH TIpU OOpaIieHuy ¢ TPUOOpaMH U TEXHUYECKUMHU yCTPOHUCTBAMHU, IS
COXpaHEHHUsl 3/0pOBbS M COONIONCHHS HOPM HKOJOTMYECKOrOo TIOBEJCHUS B
OKpy>Karollel cpezie; paboTaTh B IPYIIE C BBIMOJIHEHUEM PA3JIMYHBIX COLMATIBHBIX
poJeil, mIaHupoBaTh padOTy IPYyMIbl, PALMOHAIBHO PACIPENEATh 00A3aHHOCTH U
IUTAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJIeKBaTHO OIICHUBATh
BKJIaJ] K&XJIOT0 U3 YYaCTHUKOB IPYIIBI B PEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O NTPEJIMETA

3.1. O0bem yueOHOro npeaMeTa U BUAbI y4eOHOIl padboThI

Bup yyeOHoM padoThI

Oovem uacoe

O0béM paboThl 00yUaIONIUXCS B AKaJeMHYECKUX Yyacax (Bcero) 118
O0bém paboTbl 00y4amwIMXCA BO B3aMMOAEHCTBUM C 118
npenogasaresemM (Bcero)
B TOM YHCIIE:
JEKIMH, YPOKHU 78
MPAKTUYECKUE 3aHATHS 40
71a00paTOPHBIC 3aHATUS 38
NuauBuayaibHbIA TPOEKT 40

IIpomexkyTouHass arrectanusi B popme:

1 CCMCCTP — 3a4CT C OLICHKOM

2 CCMCCTP — 3a4CT C OHGHKOﬁ
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3.2 TemaTH4eCKHIi IJIaH M cofiep:KaHMe YIeOHOro npeaMera «Puzuka»

TemaTudeckue 00% | OcHOBHbBIE BHJIBI
OJI0KH, TEMBL. OcHOBHOE CcOJEpIKAHUE q;“cqo IEATeIbHOCTH
g | oOyuarommxcs
Brenenue. 2
Paznen 1. MexaHuka.
Tewma 1.1. ConepxaHue yaeOHOTO MaTepuaa. M3y4YeHUE HEPABHOMEPHOTO
Kunemaruka. JIBIDKEHHUS C 1IEJIbIO
1. Mexanunueckoe asuxenue. Cucremsl oTcuéra. PaBHOMEpHOE PSAMOJIMHEMHOE JBUKEHUE. 2 | ompeneneHuss MTHOBEHHOU
XapakTepuCTUKH MEXaHUUECKOTO JBMKEHUS: TIEPEMEIICHHUE, CKOPOCTh (CPEeIHSISI CKOPOCTb, CKOPOCTH; UCCIIEAOBAHUE
MTHOBEHHAsI CKOPOCTh ). COOTHOIIEHHUS MEXKTY
OTHOCUTENHHOCTh MEXaHUYECKOTO JIBYKCHHSI. MyTSIMHU, TTPOUICHHBIMU
TEJIOM 32 TIOCJIeIOBATEIbHBIC
2. PaBHOYCKOpEHHOE MPSMOJIMHEHOE IBIKeHUE. Y ckopenne. CBOOOIHOE MaicHHe. Y CKOpPEHUE 2 | paBHbBIE POMEKYTKH
CBOOOJHOTO MaACHUS BpEMEHH, TpH
PaBHOYCKOPEHHOM JIBIDKCHHH
C Ha4aJIbHOU CKOPOCTHIO,
3.KpuBonuneitnoe nmwkenue. /[BrxeHre MaTepraaIbHOU TOUKH [0 OKPYKHOCTH C IOCTOSTHHOM 2 | paBHOii HymO; Perenue
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAsE CKOpoCTh. [leprnos u yactoTa oOparieHus. PacUCTHBIX 3a/1a4 C IBHO
LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE. 3aJJaHHOH (pr3nueckon
MOJIEJIBIO C UCIIOJIb30BaHUEM
[IpakTuueckoe 3anstue: PenieHue 3a1ad Ha pacu€T KHHEMaTUYECKUX BEITUYUH 2 OCHOBHBIX (hopMyII
PaBHOYCKOPEHHOI'O JIBMIKCHMUA. KrHEeMaThKy. [loctpoeHne u
Pemenue 3a1a4 Ha pacy€T YCKOpEHUS. aHau3 rpaduKoB
3aBUCUMOCTEN
[IpakTuueckoe 3ansitue: Pemenue 3a1a4 Ha pacyéT UEHTPOCTPEMUTEIBLHOTO YCKOPEHHUS. 2 KHHEMATUICCKUX BEJIMINH OT
BPEMEHH 1711 pPABHOMEPHOI'OU
IIpakTnueckoe 3anusTue: Llenu u 3anaun u3ydenus yueOnoro npeamera. [IpoekrupoBanue B 2 | PaBHOYCKOPEHHOI'O

HpO(b@CCHOHEU'ILHOﬁ JCATCIIBHOCTH. TBOp‘leCKaﬂ Hn UCCJICAOBATCIIbCKaAd ACATCIbHOCTh U
TBOp‘{eCKI/Iﬁ IMPOCKT. HpOCKT KaK OJINH U3 BHJIOB CAMOCTOSTEIBHON JIeITEILHOCTH
06yqa}0meroc;1. HpOCKTHHe onepanunu. DJIEMEHTBI HpOGKTHOﬁ ACATCIIbHOCTH. I[epeBo
MIPOCKTHBIX onepaunﬁ.

IPSMOJIMHEIHOTO IBUKEHHUS.
Pacrnio3HaBanue guznueckux
SBJICHUH B y4eOHBIX OIBITAX
U OKPY>KAOILEN KU3HU:
pPaBHOMEPHOE U
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IIpakTuyeckoe 3ansitne: OCOOEHHOCTH U CTPYKTYpa NpoeKTa. Bupl mpoekToB: pedepaTUBHBIN,
MIPAKTUYECKUU UM OIBITHO-3KCIIEPUMEHTAJIBHBIN.

IIpakTuyeckoe 3ansitue: TpeOoBaHUs K COJEPKAHUIO U HAMTPABICHHOCTH MPOEKTA. 3HAKOMCTBO
C 0COOCHHOCTSIMU OpraHu3aIiy paboThl HAJL TPOEKTOM

IIpakTHYeckoe 3aHATHE:
Tunel u BuAB IpoekToB. [nanupoBanue nmpoekta. DTansbl npoekra. @opMbl MPOIYKTOB
MPOEKTHOM ACSATEIbHOCTH U MPE3CHTALUS ITPOEKTA.

JlabopaTtopHast pabota: «OrnpeaeneHne YCKOPEHHs Tela Mpyu paBHOYCKOPEHHOM JIBHKEHUM

JlabopaTtopHnast pabota: «3yueHue ABUKEHUS Tela TI0 OKPY>KHOCTH»

Tema 1.2.
JnHamuka.

CoaepxaHue yaeOHOro MaTepraa.

1. IMpunmun otHOcuTenbHOCTH [ amues. [lepsoiii 3akoH HetoToHa. MHEprmanibHbIe CUCTEMBI OTCUS

Macca tena. Cuna. Bropoii 3akon Hetotona. Tpetnii 3akoH HeroToHa.

2.Bec. HeBecomocTs . 3akoH BcemupHoro taroteHus. Cuna tspkectu. [lepBas kocMudeckas
CKOPOCTh

3. Cuna ynpyroctu. Bunel Tpenust (mokos, ckonbkenus, kauenusi). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHHS U cuiia TpeHus nokosi. Koadduuuent tpenus. Cumna
CONPOTHBIICHUS IPU JBUKCHUHU TeJIa B KUAKOCTU WU ra3a

3. HOCTyrIaTeJ'ILHOG H BpaliaTCJIbHOC ABUKCHUC a0COJIFOTHO TBépI[Ol"O Teaa. MOMEHT CHIIbI
OTHOCHUTCJIbHO OCH BpalllCHUS. IInedo cunwl. YciaoBus PaBHOBCCHA TBépI[OFO TCa.

HpaKTI/I‘IeCKOG 3aHsgTue: Penienue 3aga4d Ha pacydeT CUJI.

HpaKTI/IquKOG 3aHsATHE: Pemenue 3ama4 Ha 3aKkoHs Her0TOHA

IIpakTuuyeckoe 3ansitne: 3HakoMcTBO ¢ [lonoxeHnem 06 MHANBUYAIbHOM MTPOEKTE,
KPUTEPHUSIMH OLIEHKH ITPOEKTa, BEIOOP HaIlpaBlieHHUs NpoekTHpoBaHus. Beibop Tembl. TpeboBanus

PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE IBUKEHHUE,
cB00OIHOE MajJIcHuE Te,
JIBUKEHUE 110 OKPYKHOCTH.
Onucanve MEXaHUYECKOTO
JIBUKEHUS C UCIIOJIb30BAHUEM
($u3NYECKUX BEJTUUMH:
KOOpJMHATa, MyTh,
nepeMeleHue, CKOpocTh,
YCKOpEHHUE.

CpaBHeHHE Macc
B3aUMO/ICCTBYIOIIHUX TEJL.
N3ydenne 3aBUCUMOCTH
CHJTBI YIIPYTOCTH OT
nedopmaiuu; CpaBHEHHUE CHJT
TPEHUS MTOKOsI, KaUCHUS U
ckoabxenus. O0bsCHEHHE
HeBecoMocTu. [IpoBenenne
IKCIIEPUMEHTA:
HCCIIEA0BAHNE 3aBUCHMOCTH
CHJI YIIPYTOCTH,
BO3HHUKAOIINX B MIPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmanuu; n3ydeHue
JIBIDKCHHSI OpycKa 110
HAKJIOHHOM IIJIOCKOCTH;
UCCIIeIOBaHUE YCIOBUN
paBHOBecHs TBEPIOTO TeJa,
HMMEIOIIETO OCh BPAIICHHUS.
OObBsicCHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO TBUYKECHHUSI,
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K BBIOOPY U (POPMYIIUPOBKE TEMBI.

IIpakTnueckoe 3ansTHe: OnpeneneHrne CTENEHN 3HAUMMOCTH TeMbI ITpoekTa. OnpeeneHue
1eny U 3a1a4. Tunuusele cnocoOb! onpeneneHus uend. I(PGEeKTUBHOCTD LeJIETIONaraHusl.
[Tonsatue «l'unoresa». IIpouecc nocrpoenus runoressl. PopMynupoOBaHUE THIIOTE3BI.
Jloka3aTesnbCcTBO M OIIPOBEPIKEHNE TMIIOTE3bl. AKTYaJIbHOCTh U MPAKTUYECKask 3HAYMMOCTh
HCCIIEIOBaHUS.

JlaboparopHas padota: «OnpeeneHne KeCTKOCTH TPYKHHBD)

JlabopaTtopHnast pabora: «3yueHue paBHOBeCHsI TEJ MO JEHCTBUEM HECKOJILKUX CHII

JlabopaTtopHast pabota: «Omnpeaenennue KodPPUImeHTa TPEHUS CKOTBKCHUS

JlaboparopHas paboTta: «3yueHue ABMKEHHE TeNa O OKPYKHOCTH MO JEUCTBUEM CHUJIBI TSKECTY
YIPYTOCTH.

CBOOOIHOTO IAJICHUS TEI,
JIBIKEHUSI TI0 OKPYKHOCTH Ha
OCHOBE 3aKOHOB HpI0TOHA,
3aKOHA BCEMUPHOTO
taroteHus. OObsICHEHUE
OCHOBHBIX ITPUHITUIIOB
JICMCTBUS NOMIIUITHUKOB U BX
MPAKTUYECKOTO MPUMECHEHHS.
OOBsicHeHUE NBIKEHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Pemenue pacuéTHpix 3a1a4 ¢
SIBHO 3aJJaHHOM (PU3UUECKON
MO/ICTTBIO C UCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB B (pOPMYJT
nuHaMUKH. Pacrmo3HaBanue
(U3UYECKUX SIBJICHUN B
y4eOHBIX OTBITaX U
OKpY>Karolleu >KU3HU:
WHEpLHSs, B3aUMOJICHCTBUE
Ten. AHann3 GU3NIECKUX
MPOLECCOB U SIBJICHUI C
HCIIOJb30BaHUEM 3aKOHOB U
MPUHIIUIIOB: 3aKOH
BCEMUPHOIO Tirotenus, I, 11
u III 3axons HeroTOHA,
MIPUHIIUI CYTIEPIIO3ULIMU CHUJI,
MIPUHIIUIT PABHOIIPABHOCTH
WHEPLHUATbHBIX CUCTEM
OTCY€Ta

Tema 1.3.
3aKOHEBI
COXpaHEHHUSI.

ConepkaHue V‘{66HOFO MaTcpuaia.

1.Mmynbc. 3aKOH COXpAaHEHUs UMITyJIbCa.

2.Pabota. DHeprusi. MoOIHOCTb. 3aKOH COXPAHEHHS] MEXaHUYECKON SHEPTHH.

[IpoBeneHne 3KkCEpUMEHTA:
U3y4eHHe abCOIIOTHO
HEYyIIpyroro yzuapa ¢
MOMOIIBIO IBYX OJTMHAKOBBIX
HUTSHBIX MasTHUKOB;
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HpaKTI/I‘-IGCKOG 3aHsATHE: Pemenue 3a1aq Ha 3aKOH COXpPaHCHUSA UMITYJIbCA.

HpaKanecxoe 3aHsaTHE: Pemenue 3a/la4 Ha 3aKOH COXPaHCHHA SHCPIrHUH.

JlaGopatopHas pabora: «/3ydenue yrmpyroro yaapa IByX Tel

UCCIICIOBAaHHUE CBS3U PAOOTHI
CHUJIBI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUH Tena
Ha IIPUMEpPE PacTsHKEHUS
pe3uHoBOro xkryra. OueHka
aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX
IIOTPELIHOCTEN U3MEPEHUN
($u3NYECKUX BETUYMH.
Pemenue pacuéTHpix 3a1a4 ¢
SIBHO 3aJJaHHOU (PU3UUECKOn
MOJIEJIBIO C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (OpMyII
JTMHAMUKH U 3aKOHOB
coxpaHeHus. Pemenue
KayeCTBEHHBIX 33/1a4 C
OIIOPOM Ha U3YYEHHBIE B
pazzaene «MexaHunka»
3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HvecKue SIBICHUS.
Onuncanne MEXaHUYECKOTO
JBUKEHUS C UCIIOJIb30BAaHUEM
(bu3nYeCKUX BETUUHH:
UMITYJIbC TeJla, KWHEeTH4ecKast
SHEPrusi NOTEHIUAIbHAS
SHEprusi, MEXaHHuuecKas
paboTa, MexaHHUYeCKast
MOIITHOCTh. AHanu3
buznYECKUX MPOLIECCOB U
SIBJICHUH C MCIIOJIb30BaHUEM
3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPIHUH,
3aKOHA COXPaHEHHUS
umnynbca. OObscHEHNe
OCHOBHBIX MTPUHIIUIIOB
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JIEUCTBUA U IPAKTUYECKOTO
MIPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK:
BOJIOMET, KONEP, NPYKUHHBIN
mucroner. OObsCHESHHE
JIBUOKEHUSI PAKET ¢ ONIOPOM HA
U3yYCHHBIE (PU3HUECKHE
BCIIMYMHBI U 3aKOHBI
MEXaHUKHU.

IIpakTnueckoe 3ansTHE

[InanupoBanue STamoB BBIMOJTHEHUST TMpoekTa. CrnocoObl cOopa W aHanmu3a HHGOPMAIIUH.
N3ydyeHne UCTOYHMKOB HeoOxonumoil uHpopManuu. WM3ydyeHue nuTeparypbl IO TEMaM.
CocraBiieHre WHIMBHUIYAILHOTO pabodero miaHa, oT0op pakTHIEeCKOro MaTepuaa.

IIpakTnyeckoe 3aHsATHE

Buapl nutepaTypHBIX HCTOYHHMKOB HHQpOpManuu: ydeOHas nuTeparypa (ydeOHHMK, ydeOHOe
nocobue), CnpaBOYHO-MH(POPMAIIMOHHAS JIMTEpaTypa (SHUIMKIONEANS, SHIMKIONECIAYECKUN
CIIOBapb, CIIPABOYHUK, TEPMHUHOJIOTUYCCKHI CIIOBAPh, TOJKOBBIN CIOBaph), HAyYHAs JUTEpaTypa
(MoHOTpadus, COOPHUK HAYIHBIX TPYAOB, TE3UCHI JOKIAJA0B, HAYIHBIC KYpPHAJIbI, TUCCEPTAIIH).

Tema 1. 4.
MexaHnnueckue
KOJIeOaHus U
BOJIHBL.

ConepkaHue V‘{66HOFO mMarepuasa.

1. Mexanuueckue kojebanus. AMIUIUTY 1A, IEPUOJI, YacToTa, (haza konebanuit. CBOOOTHBIC U
BBIHY)KJICHHBIC KoJicOaHus. Pe3oHaHc.

2.MexaHnnueckue BOJHbl. CBOWCTBA MEXaHUYECKUX BOJH. 3BYK. 3BYKOBBIE BOJIHBI.
PacnpocTpanenue 3Byka, CKOPOCTb 3BYKA...

IIpakTnyeckoe 3ansitue [IpaBuia opopMieHNs: TUTYIBHOTO JIUCTA, COJACPKAHUS IPOCKTA.
Odopmienue 6udnnorpaduueckoro cnucka. [Ipasuna opopmiienus Tadbauil, rpaduKos,

HccnenoBanue napamMeTpoB
KOJIeOATETIbHOM CUCTEMBI —
Hepuo/a, 4aCTOTHI,
aMIUTUTYZBI U (ha3bl
Kosie0aHui (MPY>KUHHBIN
W/WIIM MaTeMaTHYEeCKUH
MasTHUK). Habmronenue
3aTyXaroluX KojaeOaHuH.
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JuarpaMmm, CXeM UccnenoBanue cBOMCTB

JIabopatopHas pabota: «/3roToBiieHHEe MasTHUKA U ONpPEIEICHHUE IIEPUOIa €ro KoaeOaHuih» 2 | BBIHYXICHHEIX KOJICOAHHIA.
Habmonenue pesonanca.

JlaboparopHas paboTa: «3ydeHne ABMKCHHS TeJa 10 OKPYKHOCTH IO ICHCTBUEM CHII TSDKECTH 2 IIpoBenenne sKcrepuMeHTa:
U YIIPYroCTH» HUCCIICA0BAHUC 3aBUCUMOCTHU

Mepro/1a MaJIbIX KOJeOaHuit
rpy3a Ha HUTU OT JJIUHBI

Jlaboparopuas padoTta: «VcciienqoBanue 3aBUCMIMOCTH TIEPHUO/Ia U 9aCTOTHI CBOOOTHBIX 2

K0JIEOAHNUIT HUTSIHOIO MagTHHUKA OT €ro JUIMHBD HUTHU ¥ Macchl rpysa; Onenka
aOCOJIFOTHBIX U

OTHOCHTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUN
($u3NYECKUX BETUYMH.
Pemenue pacuéTHpix 3a1a4 ¢
SIBHO 3aJJaHHOW (PU3UUECKON
MOJIENIBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
(hopMyI1, OTTMCHIBAOIITNX
MexaHndeckue .Onrcanue
MEXaHUYECKUX U C
HCI0JIb30BAHNEM
(U3UYECKUX BEIIMYMH:
MEepHOJ U YacToTa
KoJeOaHuM, aMILIUTya U
¢daza xoyseOaHui, 3apsa U
CHUJIa TOKa B TAPMOHUYECKUX
kojebOanusix. Pemenue
KayeCTBEHHBIX 3a/1a4 C
OTIOpO¥ Ha U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTHMCHIBAIOIINE
MEXaHUYECKUE KOJICOaHMUsI.

Pazpea 2. MouekyJisipHasi pU3MKA M TEPMOAUHAMMKA.

Tewma 2. 1. Conepxanne yueOHOTo MaTepHaa. [IpoBeneHue sKcHepUMeEHTa:
OcHoBBI 1. OcHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KHHETUYECKOW TEOPUH, X OTBITHBIE 000CHOBAHUSI. OIPEJEIIEHNE MacChl BO3AyXa
MOJIEKYJISIPHO- Maccsl u pazmepsl Mosiekya. KonndecTBo BemiecTBa. TemnnoBoe ABHKEHHE. 2 | B KJIAacCHOM KOMHATre Ha
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KUHETHUYECKOM 2. Mopens uaeansHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KMHETUYECKON TEOpUU 2 | OCHOBE WU3MEpeHUil 00bEéMa

TEOpUH UACaTBHOTO rasa. KOMHATBHI, JTABJICHUS u

4. VYpasuenue MenjneneeBa- Knaneiipona. ['a30Bbie 3aKOHBI. 2 | TeMIeparypsl BO3/lyXa B HEW;

UCCIICIOBAaHUE 3aBHCUMOCTH

[TpakTdeckoe 3anaTue: Pernenne 3a1a4 Ha OCHOBBI MOJICKYJISIPHO -KHHETUYECKOW TEOPHUH. 2 | MOXIY napaMeTpamu

COCTOSIHUS Pa3peKEHHOTO

JlaGopaTopnas pabora: «HabmroneHus MOJIEKYIIPHOIO B3aUMOIENCTBHS TEI» 2 | rasa. Ouenka aOCOIIOTHBIX U
OTHOCHUTEIIbHBIX

JlaboparopHnas paboTta: « OnpenesneHne CKOpOCTH TEIIOBOTO ABHXKEHUS T'a30B» 2 | morpemHocTeil  M3MepeHuH

bu3HIECKUX BEJIMYHH.

OObsicHeHUE OCHOBHBIX

MPUHLIUIIOB JIEWCTBUN

TepMoMeTpa U OapoMerpa U
yCIOBUH WX  0€301MacHOTO
HCI0JIb30BaHUS B
IIOBCEIHEBHOU JKU3HU.
Pacnio3naBanue Qu3nyeckux
SBJICHUN B Y4e€OHBIX OIBITAX
U OKpYXKalolledl  KU3HU:
muddysus, OpOYHOBCKOE

IBIDKEHUE. Onucanue
TEIUIOBBIX SIBIICHHI c
HCI0JIb30BaHUEM
(bU3UIECKUX BEJIMYUH:
JIaBJICHUE Tra3a, TeMIleparypa,
CcpeaHsis KHHETHYECKas
SHEPTHUS Xa0THYECKOTO
JIBHKEHUS MOJICKYII,
CpEIHEKBaIpaTHIHAS

CKOpPOCTbMOJIEKYJ1.  AHaiu3
(U3UYECKUX TIPOILIECCOB |
SIBIICHUWA C HCIOJIb30BAHUEM
MKT, ra30BbIX 3aKOHOB,
CBS3U CcpenHen
KUHETUYECKOU SHEpPruu
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TCIIJIOBOT'O JBUXXCHU S
MOJIEKYT ¢ aOCOIIOTHOM

TEMIIEPATYPOH. Pewenne
pacyéTHbIX 3aJa4 C SIBHO
3aIaHHOU duznueckoit

MOJIEJIBIO C HCIOJIb30BaHUEM
OCHOBHEIX mojoxkenuit MKT,
3aKOHOB u dopmyn
MOJIEKYJISIPHOU busuKy.
PaGora B rpymmax npu
IUTAaHUPOBAHUM, MPOBEICHUU
" MHTEpIIpEeTaluu
pe3yabTaTOB  ONBITOB U
aHaJlu3e  JIOMOJIHUTENIbHBIX
MCTOYHUKOB MH(pOpMaLUu 10
TeMe

Conepxxanue yueOHOro Marepuaia.

2.2 OCHOBBI BHYTpeHHHH SHEPTUs. KonmyecTBO TemnoTe u pa60Ta. Pabora rasa. 3aKoHbI TCPMOJAUHAMUKNU 2 HpOBeI[eHI/IC OKCIICPUMCHTA:

21



TEPMOJUHAMUKH U3MepeHue yIEIbHOU

TEIIOEMKOCTH BEILICCTBA.
[IpakTrueckoe 3anstue: Pemenue 3agau no reme: « IIpuMeHeHue repBoro 3akoHa 2 Onenka  aOCONIOTHBIX |
TCPMOJUHAMHKHU K U30IIPOLCCCAM.» OTHOCUTEJIbHBIX
IIOTPEIIHOCTEN  M3MEpPEHUI
duznyecKkux BEJINYUH..
OObsicHeHne IPUHLIUIIOB
IEUCTBUA " YCIIOBUU

0€30I1aCHOTO UCIIOJIL30BAHU
B  IIOBCEIHEBHOU  KU3HU

JBUTATENs BHYTPEHHETO
CrOpaHus, OBITOBOTO
XOJIOIUJIbHUKA,

KOHAUIMOHEPA. Onucanue
CBOMCTB T€l U TEIUIOBBIX
SIBJIEHUM C HWCHOJIL30BaHHEM

buznyecKkux BEJINYUH:
JIaBJIEHUE ra3a, TeMIepaTypa,
KOJINYECTBO TEIUIOTHI,

BHYTPEHHSISI dHEprus, padbota
raza. PemeHne pacy€THBIX
3a7a4  C SABHO 3aJaHHOU
busznyeckoii  Momenpl ¢
UCIIOJIb30BAHUEM  OCHOBHBIX
3aKOHOB u bopmyn
MOJIEKYJISIpHON ~ (U3UKH U
TepMoauHamMuKu.  Pemenue
KayeCTBEHHBIX  3a7ady ¢
OMOpoW Ha H3YYECHHBIE B
paszznene «MomnekynsipHast
busznka U TEPMOJAMHAMUKA)
3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue siBneHus. Paborta
B Tpylmax 0pu aHalu3e
JIOTIOJIHUTEIIbHBIX UCTOYH
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IIpoBeneHnue sKcnepUMeEHTa:

Tewma 2. 3. Conepkanue y4eOHOTo MaTepuaa. U3MEPEHHE  OTHOCUTEIHHOM

B3aumusie BJIQXXKHOCTH Bo3nyxa. OueHka

MIpEBpALLCHUS [Tapoo6pazoBanue u koHeHcanus. Mcnapenue u kunenue. Tsépaoe teno. Kpucrannnueckue u 2 | abCOMIOTHBIX u

KUAKOCTEU U amMop(QHbIE Tena. OTHOCHUTEIIBHBIX

ra3zoB. TBEpaple MOTPEIIHOCTEN  M3MEpPEHUI

Tena. (bU3UIECKUX BEJINYHH.
N3yyenune CBOWCTB
HACBIIIEHHBIX napos,
croco6oB U3MEPECHHS
BJIAKHOCTH HaOironenne

KHUIICHUA TIIpU MMOHHWKXCHHOM
JaBJICHHUH, HarpC€BaHHsA u

IIJIABJIEHUS
KPUCTALTMNIECKOTO

BEIECTBA. OO0bscHeHnE
NPUHIMIIOB ~ JICHCTBUS |
YCIIOBUI 0€30I1aCHOI0
HCII0JIb30BAHHS B
[TOBCEHEBHOM JKU3HH
TUTPOMETpa,  ICHUXPOMETpa,
KaJOpUMeTpa. W3ydenune
TEXHOJIOTHI MOJTy4EHUS

COBPEMEHHBIX MaTEPHUalOB, B
TOM YHUCJIE HAHOMAaTEPHaJOB.
Pemienue pacu€rHbIX 3a1ay C
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SIBHO 3aJaHHON (U3UUYECKOU
MOJIEJIbIO C HCIOJIB30BAHUEM
ypaBHEHUS TETIOBOTO
OanaHnca. Pemenune
Ka4eCTBEHHBIX  3agad  C
OIIOPOM  HA  W3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢usznveckue  SBJICHUS  TIO
TeMe

Paznean 3. DJIeKTPOIMHAMHUKA.

Tema 3. 1. Copepxanue yueOHOro Marepuaia. [IpoBeneHue SKCIEPUMEHTA:
DNeKTpoCcTaTHKA. U3MEPEHUE DJIEKTPOEMKOCTH
1. Dnexrpuyeckuii 3apsii. 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaaa. 3akoH KymnoHa. 2 | KOHAEHCATOpA. Onenka
abCOTIOTHBIX U
2. Dnekrpuueckoe noje. Hanpsok€HHOCTE moss. DnekTpudeckas éMkocTs. KonaeHncatop 2 | OTHOCHUTEJIbHBIX

CoenuHeHns KOHJIEHCATOPOB MOTPEIIHOCTEN  M3MEpPEHUI
buznyecKkux BEJINYMH.
[IpakTuueckoe 3anstue: Pemenue 3aga4 Ha pacy€T 3JEKTPOCTATUYECKUX BETMYMH U 3aKOH 2 Nzyyenue IIPUHIMUIIOB
Kynona. JIEUCTBUS 3JIEKTPOCKOTIA,
IIEKTPOMETPA,
[IpakTuueckoe 3anstue: Pemenue 3aga4 Ha pacy€T JIEKTPUIECKON EMKOCTH 2 KOHJEHCaTOpa. Nzyuenue
IIPUHIIUIIOB JNEUCTBUSH
YCIIOBUH 0e3omacHoro
IIPUMEHEHHUSI B IPAKTUYECKOU
KU3HU, KOIIMPOBAJIBHOTO
anmapara, CTPYMHOTO
IIPUHTEpA. Paccmotpenue
bu3nuecKkux OCHOBAHMI
IEKTPOCTATUYECKOM 3aILUTBI
" 3a3eMJICHUS
anexTponpubopoB. Pemenue
pacu€THBIX 3a7ad C SBHO
3alaHHOU bu3nueckoit
MOJEIBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (popMyI
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ANEKTPOCTATUKU.  PermeHue
KaueCTBEHHBIX  3a7ady ¢
OIIOPOM  HA  M3y4YECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H
busznueckue SIBJICHUS
AJIEKTPOCTATUKH.

Pacnio3naBanue (usznyeckux
SBJICHUN B YYEOHBIX OIBITaX
U OKpYXKarolleh  KU3HU:
AIIEKTpU3aLUs Tel,
B3aUMOJICVICTBHE 3apsioB U
00BsSCHEHHE WX Ha OCHOBE

3aKOHOB U bopmyn
anekTpocTatuku. OnucaHue
A3Y4YEHHBIX CBOICTB

BEIIECTBA M DJIEKTPUYECKUX
SIBJICHUU C HCIOJIL30BaHUEM

(bU3UIECKUX BEJINYMH:
ANEKTPUUECKUI 3apsi,
HANPSHKEHHOCTh
AIIEKTPUYECKOTO OIS
OTEHIIHAT, pa3HOCTh
MOTEHIIUAJIOB,
AIIEKTPOEMKOCTb. Ananuz

¢buznyecKkux TMpoIeccoB U
ABJIGHUH C MCIOJIb30BAaHHEM
(bu3nYeCKuX 3aKOHOB: 3aKOHA
COXpaHEHUS DIIEKTPHUUECKOTO
3apsiga, 3akoHa — Kymowna.
PaGora B rpymmax npu
aHalM3e  JIOMOJIHUTENIbHBIX
HUCTOYHUKOB HHPOpMAIUU U
MOJArOTOBKE COOOIIEHU o
MPOSIBIICHUU 3aKOHOB
ANEKTPOCTATUKHU B
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OKpYXKalollel  JKU3HU U
IMPUMCHCHUU UX B TCXHUKC

Tema 3.2.
3aK0HBI
IIOCTOSIHHOTO
TOKa.

Cozeprkanne yueOHOro MaTepuaa.

1. IMocrostHHBIM >nekTpuyeckuii TOK. Cuila TOKa, HanpsHDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHUE.
3axon OMa AJ1s yJacTKa LelH.

2. IocnemoBarensHOE U MAPAIUICITLHOE COSMHECHUE TIPOBOTHUKOB.
OJIC ncrounuka Toka. 3akoH OMa 1Sl TTOJTHOM TISIH.

3. TemmoBoe nelcTBUE IEKTPUUECKOTO TOKA. 3akoH JIkoynsa-Jlenmna. Pabota m MOIIHOCTH
TOKa

JlabopaTtopHas pabota «/3ydyeHne napamieIbHOTO COSTMHEHUSI IPOBOTHUKOB)

JlabopaTtopHnast pabota «/3ydeHune mocie10BaTeaIbHOTO COSTUHEHHS TIPOBOTHUKOB)Y

JlabopaTtopnas pabora « M3zmepenne DJ1C u BHYTpEHHETO COMPOTHBIICHUSI HCTOYHHUKA TOKA

JlabopaTtopHnas pabota « M3mepeHne MOIITHOCTH U PabOTHI IIEKTPUUECKOTO TOKa»

JIabopatopHas pabota «OmnpeieneHne yaeapHOro COMPOTUBIICHUS MaTepraia U3 KOTOPOTro
W3TOTOBJICH MPOBOJIHUK.

NININININ

[IpakTnueckoe 3anstue: Pemenue 3agad Ha 3akoHbl OMa.

N

[IpakTuueckoe 3anstue: Pemenue 3agad Ha 3akoH Jxoyns - Jlenua.

IIpakTHYeckoe 3aHATHE

HNudopmanronHbie pecypehbl (MHTEPHET - TexHOJoruu). [IpaBuina u 0cOOCHHOCTH
nH(OpPMAMOHHOTO Tovcka B MIHTepHeTe. Buibl urenus. Bupl pukcupoBanus nHOOpMAIIHN.
Buapr 0606mmeHust nHbopmamu

IIpakTH4eckoe 3aHATHE
CO6op u yrounenue uHpopMaIi (OCHOBHbIE HHCTPYMEHTBI: HHTEPBbIO, OIIPOCHI, HAOIIOICHHS,
SKCIEPUMEHTHI U T.I1.); 00CYK/IEHUE METOUUYECKHX aCIIEKTOB U OpraHu3aIus padoTel. MeTo bl

HUCCIICAOBAHUA: METOAbI SMIIUPHUYCCKOI'O UCCICAOBAHHA, MCTOAbI TCOPECTUYCCKOT'O UCCIICAOBAHUA.

Tema 3. 3.

Conepxxanue yueOHOro Marepuaia.

IIpoBeneHnue sSKcHepUMEHTa:
U3y4eHUe CMEILIAHHOTO
COEAVHEHUS PE3UCTOPOB;
m3mepenne DJIC ucrouHuka
TOKa HW €ro BHYTPCHHCTO

COTPOTHBIICHUS;
HaONIOZIGHUE  DJIEKTPOJIH3A.
Onenka  aOCOJIOTHBIX U
OTHOCHUTEIIbHBIX

MOTPEIIHOCTEN  M3MEpPEHUI
buznyecKkux BEJINYMH.
OObsicHeHne MPUHIIUIIOB
IEUCTBUS " YCIIOBUU
0e30macHOTO  MPUMEHECHHS
ammepMerpa,  BOJIbTMETpa,

peocTara, UCTOYHUKOB TOKa,
AIIEKTPOHArpeBaTEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX

npubopoB, TepMOMETpa
COTPOTHBJICHHUS, BaKYyMHOT'O

oM,  TEPMHUCTOPOB U
($hOTOPE3UCTOPOB,
MOJTYTTPOBOTHUKOBBIX
JIOJIOB, rajbBaHHKH.

Pemenune pacyéTHpixX 3amad c
SIBHO 3aJaHHOW (u3nueckon
MOJICIIBIO C HKCIIOJIb30BaHHUEM
OCHOBHBIX 3aKOHOB U (hopMyI
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DnexTpuyecKui 4. TlomynpoBoauuku. CoOCTBEHHAsI U IPUMECHAs IPOBOIUMOCTb MOTYITPOBOIHUKOB. 2 | TeMbl «IlocTostHHBIM
TOK B pa3HbIX P-n- nepexon. IloaynpoBOIHUKOBBIN U0, DNEKTPUUECKUM TOK B METalIax. IEKTPUYECKUI TOK».
cpenax. Pacnio3naBanue (uznyeckux
2.O1eKTPUYECKUN TOK B KUJKOCTSX. 2 SIBJICHUN B Y4YEOHBIX OIBITaX
DIEKTPUYECKUN TOK B razax. DJIEKTPUUYECKUM TOK B BAaKyyMe. U OKPYXKaIIel  KU3HU:
HpaKaneCKoe 3aHsTHe: PelieHue 3a1a4d 1o TeMe <<3ﬂeKTp0m/13» 2 SJICKTPUICCKAA

IIPOBOJIUMOCTB,  TEIUIOBOE,
CBETOBOE, XUMHUYECKOE,
MarHuTHOE€ JEUCTBHS TOKA.
Ananus AIIEKTPUUECKUX
SBJICHUM W MPOLECCOB B
LEMAX IOCTOSSHHOTO TOKa C
UCIIOJIb30BAHNEM  3aKOHOB:
3ak0H Oma, 3aKOHOMEpPHOCTH

OCJICA0BATCIIBHOTO )51
napajjiCJIbHOIO COCIAWHCHUSA
IMPOBOAHUKOB, 3aKOH

[xoynsa-Jlenna.  Onucanue
M3YYEHHBIX CBOWCTB BEIIECTB
U DJIEKTPUYECKUX SIBICHHUH C

HCIIOJIb30BAHHEM
(bU3UIECKUX BEJINYMH:
AMEKTPUYECKUI 3apsj, cuja
TOKa, ANMEKTPUIECKOE
HaIpsHKEHUPA3HOCTh
notenimaios, JJIC, pabota
TOKa, MOIIIHOCTH TOKA.
Hcnonp3oBaHue
WH(pOPMaITHOHHBIX
TEXHOJOTHMH IS  IIOMCKa,
CTPYKTYpUPOBaHUS,
MHTEpIpeTanu u

npecTaBiIeHnus MHPOpPMAaLUU
IpU TOATOTOBKE COOOIIEHUH
O TNPUMEHEHUHM  3aKOHOB
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IIOCTOAHHOI'O TOKa B TCXHUKC
U TCXHOJIOIUsA

Tema 3. 4. Cozeprkanne yueOHOr0 MaTepuaa.
MarnuTtHoe 10J1€E. 5. BsaumoneiictBue TokoB. MaruuTtHoe nose. MHAyKIus MarHuTHOTO 1MoJjisi. MarHUTHBIN [IpoBeneHue H3KCrEpUMEHTA:
MOTOK. 2 W3y4YECHHE MArHUTHOTO TOJIA
Cuna Amnepa. Cuna Jlopenna . KaTYIIKA c TOKOM;
6. SIBmenue anmeKTpoMarHUTHON MHAYKIWH. [IpaBmio Jlenma. CaMOUHIYKIIHS. 2 HCCJICAOBaHUE JNEUCTBUS
NHIyKTUBHOCTS. IIOCTOSIHHOTO MarHuTa Ha
paMKy c TOKOM;
MarsuTHbI€ CBOMCTBA BEIIECTBA. JHEPIHsI MATHUTHOTO TOJIS TOKA. HCCIICIOBAHNEC SIBIIEHUS
AIEKTPOMArHUTHOMN
[IpakTnueckoe 3ansaTue: Pemenne 3a1a4 Ha pacyeT MarHUTHOM MHAYKIIMN U MAarHUTHOTO NIOTOKA. 2 HHIYKIINH. Onenka
a0COJTFOTHBIX 51
[IpakTrnueckoe 3anstue: Pemenue 3agad Ha pacu€r cuiibl AMrnepa u cuiibl JIopeHiia. 2 OTHOCHUTECIIBHBIX
MOTPEMIHOCTEN  M3MEPEHUN
buznyecKkux BEJINYMH.
OO0ObBsicHeHNE MIPUHITUTIOB
NEUCTBUA U YCIIOBUU
0e30macHOTO  MPUMEHECHHS
IMOCTOSTHHBIX MarHuToB,
AJIEKTPOMArHUTOB,
AIIEKTPOIBUTATEIIS,
YCKOPHUTEJIEH 3JIEMEHTapHbIX
YaCTHII, WHIYKIIMOHHOM
neud. PemieHune pacyE€THBIX
3a71a4 Ha MIPUMEHEHUE
dopmyn Tembl «MarHuTHoe
oJIe. DJIeKTpOMarHuTHas
WHIYKIUS. Pemrenne
KauyeCTBEHHBIX 3a1a4 c
OIopon Ha  W3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U
bu3NYECKUESBICHUS  TEMBI
«MaraurtHoe oJie.
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DneKTpOMarHuTHasI

uHaykuus».  Onpenenenue
HaIpaBJICHUs BEKTOpPA
MHAYKLIAA MarHUTHOTO II0JIS
IIPOBOJHUKA C TOKOM, CHJIBI
Amnepa u cuisl Jlopenna.
Pacnio3naBanue (uznyeckux
ABJICHUN B Y4E€OHBIX OIBITAX
U OKpYXaroleh  KU3HU:
B3aMMOJICICTBE MATrHHTOB,

IEKTPOMArHUTHAS
WHIYKLINA, JICHCTBHE
MarHuTHOTO 0JISA Ha

MPOBOJHUK C TOKOM |
JBYOKYIIUAKMCS 3apsan. AHanu3
ANIEKTPOMATrHUTHBIX SIBJICHUI
C WUCIOJB30BAaHUEM 3aKOHa
AIEKTPOMArHUTHO M

WHIYKIIHH. Onucanue
M3YYEHHBIX CBONCTB BEIIECTB
u AIIEKTPOMArHUTHBIX
SBJIGHUH C MCIOJIb30BaHHEM
buznueckux BEJIMYMH:
MHAYKUWS MarHUTHOTO TIOJIS,
cuna Amrnepa, cuia JlopeHiia,
WHIYKTUBHOCTh KaTyIIKH,
SHEpPrusi AJIEKTPUUYECKOTO H
MarHuTHOTO NOJei

HpaRaneCKoe 3anaTue: OCHOBHas 4YacTh HCCJICAOBAHUA: COCTABJICHUEC HWHAUBUAYAJIBHOI'O
pa6oqero IJIaHa, TIOUCK UICTOYHUKOB U JIMTCPATYPHI, OT60p q)aKTI/I‘IeCKOFO MaTcpHraja.

HpaKTI/I‘leCKOE 3aHsATHE: C60p, CUCTCMATHU3allUA U aHaJIu3 IIOJIYUYCHHBIX PE3YJIbTAaTOB.
q)OpMy.]'II/IpOBKa BBIBOOB.

IIpakTnueckoe 3ansaTue: CTpykTypupoBaHue mnpoekra. [IpaBmiia cocTaBieHMs] KOHCIIEKTOB.
Metop! paboThl C TEKCTOBBIMM HCTOYHUKAMHU MH(OPMALIUH.

Paznea 4.

JJIEKTPOMATrHUTHBIE KOJ1e0aHNsI U BOJIHBI.
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Tema 4.1.
DNeKTpOMarHuTH
ple KoJIcOaHus.

Cozeprkanne yueOHOr0 MaTepuaa.

1. Konebarenbublit KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHbIE KosieOanus. BeiHyX1eHHbIe
AJIEKTPOMArHuTHHIE KoJiebanus. [lepeMeHHbII 37eKTPHUECKUI TOK.

2. AxTuBHOE compoTuBiieHHE. [leficTByIOIIee 3HaUeHUE CUIIBI TOKA U HanpsikeHust. Kongencarop
Y KaTyIIKa B IIEMH MEPEMEHHOT0 TOKa. DIIEKTPUUECKUM PE30HAHC B 1IENH EPEMEHHOTO TOKa

3. Tpauchopmarop. IIpousBoacTBo, mepeaaya u moTpediIeHue MMEeKTpo3Heprun. [ 'eneparop
He3aTyXaloluX KoJeOaHu.

[IpakTnueckoe 3anstue: Pemenne 3aaa4 Ha pacy€T akTUBHOTO, MHIYKTHBHOTO, EMKOCTHOTO
COITPOTHUBIICHUS

IIpakTnueckoe 3ansiTue: [logseaenue utoros. [IpaBuiia opopmienus pesynbratoB. TpeboBaHus
3alUTe MPOEKTa, MPE3EHTAI[MH NPOEKTa. Pe3ylbTaThl OMBITHO- SKCIIEPUMEHTAIBHON paOdOThI:
CxeMbl, 4epTexH, AHAJIA3, BBIBOJIbI, 3aKJIFOUCHHSI.

IIpakTnueckoe 3ansiTue: OTYET 0 XOJ€ BBHINOJHEHUS MpoekTa. OPopmiieHre TOSICHUTEIBHOMN 3aIT
npoekty. CTpyKTypa NOsICHUTEIbHOU 3anucku. TpeboBanus 0opMIIeHHIO.
I'OCTw1 o opopmneruto pador.

HccnenoBanue mnapameTpoB
KO0JIEOATEeIbHOM CHCTEMBI —
nepuoa, YaCTOTHI,
aMIUIATY 1B U dasb
koncOanmii. MccaenoBanue
MIEPEeMEHHOTO TOKA B IICTIH U3
[IOCJIEI0BATEILHO
COEIMHEHHBIX KOHJIEHCATOPa,
KaTYIIKH u pesucropa.
Onenka  aOCONIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPEMTHOCTEN
bU3IIECKUX
OOnscHeHHnE
NEeHUCTBUS u
0e301macHoOTO
AIIEKTPUIECCKOTO 3BOHKA,
reHeparopa MePEMEHHOTO
TOKa, JIMHUH
anekTporniepenad.  Pemienue
pacUETHBIX 3a71a4 c
SIBHO3aJaHHOW  (pu3nuecKoin
MOJENBI0 ¢ HCIOJIL30BAHHEM
OCHOBHBIX 3aKOHOB u
dbopmy, OIKCBIBAIOIINX
AJIEKTPOMArHUTHBIC
KoJieOaHusl. Omnucanue
AEKTPOMArHUTHBIX
KoJe0aHMi c
HCI0JIb30BaHUEM
(hU3HIECKUX BEJIUYHUH:
nepuo u 4acToTa
KojeOaHui, aMmIIuTyaa W
daza koneOaHuii, 3apsng u
CHJIa TOKa B TapMOHUYECKHX

WU3MEPEHUN
BEJINYMH.
MIPUHIUIIOB
YCIIOBUI
IIPUMEHEHNUS
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I')JIeKTpOMaI‘ HUTHBIX
KOJICOAHUSX. Pemrenne
Ka4yC€CTBCHHBIX 3a1a4 C
OIIOPOM  HA  W3y4YECHHBIC
3aKOHBI,  3aKOHOMEPHOCTH,
OITHCHIBAIOIIHE
3JICKTpOMaFHHTHBI€
KOJICOaHHS. PaboTta B
rpynnax HpI/I HHaHHpOBaHI/H/I,
HpOBC}ICHI/II/I nu
WHTEPIIPETAIIMA PE3YyTHTATOB
OMBITOB, u aHaIn3e
JOITOJIHUTCIIBHBIX
HCTOYHUKOB MH(pOpMaLUuU 10
TEME

Tema 4.2. Coneprxanne y9eOHOT0 MaTepHraia.
ONEKTPOMAarHuTH | 1.9JeKTPOMarHUTHOE ITOJI€ U AJIEKTPOMATrHUTHBIE BOJHBL. CKOPOCTh JIEKTPOMATrHUTHBIX BOJTH. 2 | U3yuenue oOpa3zoBaHus U
bI€ BOJIHBI. N3obperenue panuo [NonoseiM. [Ipuntume paguocsssu. TeneBuneHue. pacrpocTpaHeHUs

CaetoBbIe MOMEPEYHbIX W MPOJIOJIBHBIX
BOJIHBI. 2.CBeT Kak deKkTpoMarauTHas BosiHa. MHTepdepentus u qudpakuus cBeta. Jlucrnepcus ceera. 2 | BOJH. HabGmronenne
[xaa 3/M BoJiH. Pa3nuuHbie BUABI AJIEKTPOMArHUTHBIX W3JIy9eHHUM, HX CBOKCTBA. OTPAKEHUSIN  TIPEIIOMIICHUS,
uHTephepeHITNN u
5. 3aKoHBI OTpaXKEHUS U MpeJOMIICHHS cBeTa. [loTHOe BHYTpEeHHEE OTPaKeHHSI 2 | mudpakuuy  MEXaHWYECKUX
BoJH. HaOmonenue cBs3u
6. JIunazel. Ontudeckue npubdopsl. [locTpoeHne n300pakeHus B JTMH3AX. 2 I'POMKOCTH 3BYKa M BBICOTBI
TOHA C aMIUIUTYI0H |
[IpakTuueckoe 3anarue: Pemenne 3amau Ha GopMyny TOHKOH JIMH3bI 2 4acTOTOM KoJIeOaHui,
3BYKOBOTO pe3oHaHca.
Uccnenosanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTpaX€HHE,  MPEIOMJICHHUE,
noyspusanus,  AUQpaKius,
untepdepenusa.  Mzydenue
yCIIOBUI U3IIy4EHUS
AJIIEKTPOMArHUTHBIX BOJIH,
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B3aUMHOMN OpHUEHTALIUU
BektopoB E, B, v B
AJEKTPOMArHUTHOM  BOJIHE.

N3yyenune IIPUMEHEHUS
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE u OBITY.
OOmBsicHeHne IPUHIUIIOB
JIEUCTBHUS u YCIIOBHU
0€30MacHOT0  NPUMEHEHUs
MY3BIKaJIbHbIX
MHCTPYMEHTOB,
YJIBTPa3BYKOBOM
JTUarHOCTHUKU B TEXHHUKE H
MEUIINHE, panapa,
paguonpruEMHUKA,
TEJIEBU30DA, AQHTECHHBI,
tenedoHa, CBY-nieun.

Pemienue  pacu€rtHbiIXx U
KayeCTBEHHBIX  3a7ady ¢
OIOpOoi Ha  HM3YyYCHHBIE

3aKOHa pactpocTpaHeHHE
ANEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
WH(pOPMAITMOHHBIX
TEXHOJIOTMH  JjIs  IIOHMCKA,
CTPYKTYPUPOBAHUS,
HWHTEPIPETAIIH n

npeacTaBieHus UHPOPMAaLUU
IpH MOATOTOBKE COOOIIEHUI
00 UCIIOJIB30BaHUU
SIIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE. Vuacrtue B
TUCKYCCUU 00
AIIEKTPOMArHUTHOM

3arps3HCHUU  OKpYXKaroIeH
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cpenpl. Pabora B rpynmax
npu IUIAHUPOBAHUH,
IIPOBEJICHUU u
MHTEPIIPETALIMM PE3YIIbTATOB
ONBITOB u aHaJIM3e
JIOTIOJTHUTEIbHBIX

MCTOYHUKOB MH(POPMALIUH TIO
teme3yuenue SIBJICHUS
MIOJIHOTO BHYTPEHHETO
OTpaXX€HUsI, €r0 MPUMEHEHUS
B  cBeTtoBoje.  M3yueHue
Moaelen MHUKPOCKOIIA,
TEJIECKOIIA. ITonyyenune
CIEKTpa C MOMOIIbIO MPU3MBI
U TUPPAKIHUOHHON perméTKu.

N3mepenue roKa3areJs
MIPEIOMIICHUS CTEKJIA.
Uccnenosanue CBOMCTB
n300pakeHUIB JMH3AX.
OO0ObsicHeHNE MIPUHITUTIOB
NEUCTBUA U YCIIOBUU

0e30macHOTO  MPUMEHECHHS
OYKOB, JyIbl, (poTOammapara,
NPOEKIIMOHHOTO  amrapara,

MHKPOCKOTIA, TEJIECKOIIa,
BOJIOKOHHOM OIITHKH,
TU(OPAKIMOHHOW  PEHIETKH,
OJIIPOrIa. Pemenne
pacy€THBIX 3a7a4 C SBHO
3aJaHHOU buznIecKom

MOJENBI0 C HCIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (hopMyI
r€OMETPUUECKOU ONTHUKH.
Iloctpoenne u©  onmcaHue
M300paXKeHHs, CO3aBaEMOT0
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IJIOCKUM 3€pKaJIOM, TOHKOU

JIMH30H. Paccmorpenue
IIPEACIIOB IPUMEHUMOCTH
reOMETPUYECKOMN OIITUKH.

Pacnio3naBanue (uzndeckux
SIBJICHUN B OIBITAaX H

OKpY>Karoleu JKU3HU:
IIPSAMOJIMHENHOE
pacupoCTpaHEeHHE CBETA,

OTpaXk€HHe,  MPEJIOMIICHHE,
uHTepdepeHus, AUPpaKIus
" MOJISIpU3aITUs CBeETa,
aucnepcust cBera. M3yudeHne
yCIIOBUI HaOTIOICHUS
MaKCHMYMOB ¥ MUHHUMYMOB B
UHTEpPEpEHIIMOHHON
KapTUHEOT IBYX CHH(A3HBIX
KOTEPEHTHBIX  MCTOYHHKOB.
VcaoBue HaOJIFOIEHUS
[JIaBHBIX MaKCHMYMOB IIpH
naJeHuu
MOHOXPOMAaTHYECKOTO CBETa
Ha TG PaKIIMOHHYIO
pELIETKY. Ananus
ONTUYECKUX  SBJICHUH  C
UCIIOJIb30BAHUEM  3aKOHOB:
3aKOH PSIMOJIUHEMHOTO
pacmnpocTpaHeHus CBeTa,
3aKOHBI OTpPAXCHUS CBETA,
3aKOHBI TMPEJIOMJICHUS CBETA.

Onucanue OIITHYCCKHUX
SIBICHUH C MCIOJB30BaHUEM
CI)I/I3I/I‘leCKI/IX BCJIIMYHNH:

dboKycHOE  paccTosiHUE U
OTITUYECKAsl CHJIA JIMH3BI
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IpakTuyeckoe 3ansaTne: OcodeHHOCTH 0(OpMIICHHUS TeKcTa. JIeKCHUuecKne cpelcTBa, 2
[TpumeHsieMble B TEKCTaX HAYYHOTO Xapakrepa. J[omycTuMbIie COKpaIeHUs CJIOB B TEKCT
[IpaBuna opopmiieHus: TUTYIBHOTO JucTa. OdopmieHne 6udmuorpaguuecKoro Cmucka,
Tabmur, cxeMm.

IpakTHyecKoe 3aHsTHE: 2
[Ipe3enTanus npoekra. OcodbeHHocT padboThl B iporpamme PowerPoint. @opmer ipe3eHTaImiA.
TpeGoBanwmsi K conepx)aHuio ciaiaoB. TpedoBanus K 0(hOPMIICHUIO TPE3CHTANN

IIpakTHyeckoe 3aHATHEe: Bpems 3amunTel. PegakTupoBaHue TE€3UCOB U JEMOHCTPALIMOHHBIX 2
MatepuanoB. Kpurepun orieHku npoekTHo! festenbHocTU. [1yonnynas 3amura npoekra. Kak
3HAMEHUTBIE JIFOA TOTOBWINCH K BBICTYIUICHUSIM.

Paspea S. CTpoenne atoMa H KBaHTOBasi pusuka.
Tema 5. 1. ConepxaHnue yueOHOro Marepuaia.
CaetoBble 1. I'unoTe3a [1nanka o kBanTax. ®otoH. POTOIPPEKT. 2 | Habmogenne ¢oroaddekra
KBaHTHI. Ha YCTaHOBKE C IIMHKOBOM
2. Ompit Pezepdopaa. Ctpoenue aroma. [lnanerapuas moaens u mosens bopa.  Tloctynate 2 | mnactuHou. HMccrnenoBanue
Bopa. [lornomienue u ucrmyckaHue cBeTa aTOMaMH. 3aKOHOB BHEIIHETO
dotordpdekra. OOBsICHEHHE
OCHOBHBIX MPUHIIUIIOB
JnecTBus TEXHUYECKUX
YCTPOMCTB, TaKUX Kak:
dboTodeMeHT, (POTOAATUHK,
COJIHEYHAsI Oarapes,

CBETOAMOM; M YCIOBUU HX
0e30macHOTO TMPUMEHEHHUSI B
MPaKTUYECKOU JKU3HH.
Pemenune pacyétHpixX 3amadu c
SIBHO 3aJaHHOW (u3nueckon
MOJICIIBIO C HKCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMyI
KBaHTOBOM ONTHUKH. PenieHue
KaueCTBEHHBIX 3a7a4 C
OIopon Ha  W3Yy4YECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH
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KBaHTOBOM OIITUKH.
Pacnio3naBanue (uzmueckux
SBJICHUI B Y4EOHBIX OIBITAX:
dorosnexTpuueckuii ek,

CBETOBOE JIaBJICHHE.
Onucanue U3YYEHHBIX
KBAaHTOBBIX  SIBICHUH U
IIPOLIECCOB c
HCII0JIb30BAHUEM

buznyecKkux BEJINYUH:

CKOPOCTH 3JICKTPOMArHUTHBIX
BOJIH, JUINHa BOJIHBI n
4acTOTa CBETa, OJHEPrUs U
UMITYJIbC OTOHA

Tema 5. 2. Conepkanue y4eOHOTro MaTepuana.
duznka 1 OTKpBITHE PATUOAKTUBHOCTH. O-, 3-, Y- U3TyIEHUS. 2 | U3ydeHue  OKCIIEPUMEHTOB,
aTOMHOTO si/ipa 3aKoH paJMOaKTUBHOTO pacmajia. JIOKA3BIBAIONIUX  CJIOKHOCTH
2. DHeprus cBsa3u. [lenenue saep ypasa. 2 | CTpO€HUs AaTOMHOTO sjpa.
[lennas sinepHas peakuus. JAnepHbiid peaktop. TepMosaepHbIEC PEaKInu. HccnenoBanue TPEKOB
buonornueckoe aeicTBUE paIMOAKTUBHBIX U3JTYYCHHIA. YaCTHII (o TOTOBBIM
MpakTHyeckoe 3aHsATHe: 3AIUTA IPOEKTA. dororpadmsam).  Msyuenue
SAIEPHBIX  CHJI,  SIIEPHBIX
peakiuil CUHTE3a U pacraja,
IpakTuyeckoe 3ansTHe: 3AIIATA MPOCKTA TEPMOSIIEPHOTO CUHTE3a.
N3yuenune HYKJIOHHOM
Monenmu sapa I'eiizenOepra-
[IpakTueckoe 3ansaTue: Perienue 3aaq Ha COCTaBICHUE SIIEPHBIX PEAKIUH. 2 | Usanenko. OO6LsCHEHHe
yCTpOiiCTBA W TMPUMEHEHUS
JI03UMETpA, KaMepbl
Bunscona, AJICPHOTO

peakTopa, aTOMHOW OOMOBI.
Pemenue 3amau ¢ onopoit Ha
MOJIY4YeHHbIE 3HAHUS, B T.4. O
3apa/le ¥ MaccoOBOM YHCIE
sJipa. Pacnio3naBanme
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buznyecKux  SBICHHA B
y4eOHBIX  OMBITAX HW B

OKpY>Karoleu JKU3HU:
€CTECTBEHHAs u
HCKYCCTBCHHAA

paIII/IOB.KTI/IBHOCTB.OHI/IcaHI/Ie
KBaHTOBBIX SIBIICHUI n

IIPOLIECCOB c
HCII0JIb30BAHUEM

buznyecKkux BEJINYUH:
nepuos noJypacnana,

SHEPrusi  CBSI3M  ATOMHBIX
anep, nedekT Macchl sjpa.
Ananus MPOLIECCOB "
SIBJICHHH C MCIIOJIL30BaHHEM
3aKOHOB W TIOCTYJIATOB: 3aKOH
COXpaHEHUS AJIEKTPHUIECKOTO
3apsAna, 3aKOH COXPaHCHHS
MacCOBOT'O YHCJIa, TIOCTYJIAThI
bopa, 3ak0H pagnoakKTUBHOIO
pacnaga. Yyactue B padore
KpYyTJ0TO cTojia
«DyHIaMEHTATbHBIC

B3auMoOJelcTBUA. EauHCTBO
(U3UYECKONKAPTUHBI MHUPa».

Hcnons3oBaHue
WH(pOPMaITMOHHBIX
TEXHOJIOTMH I  IIOMCKA,
CTPYKTYpUPOBaHUS,
WHTEpIPETAIIT 51

npecTaBiIeHus] HHPOpMAIIH
IpU TOATOTOBKE COOOIIEHUI
O TIPUMEHEHUM  3aKOHOB
KBaHTOBOM buznku B
TEXHUKE W  TEXHOJIOTHSX,

37



9KOJIOTUYECKUX acIeKTax
AJIEPHON DHEPIrEeTUKH

6. DIIEMEHTBI
ACTPOHOMHH U
acTpou3uku

Cozeprkanne yueOHOr0 MaTepuaa.

Dranbl pa3BUTH acTpoHOMUH. Buj 38€31H0T0 Heba. Co3Be3nus, apKue 3BE3/1bl, IUIAHETHI, UX
Buaumoe nBwkenue. Conneunas cuctema. CosHile. 3BE3/bl, X OCHOBHBIE XapaKTEPUCTHKHU.

Mneunslii [1yts — Hamia [Nanaktuka. Beenennas. 3akon Xa66mna. Teopus MeraranakTuka.
Hepeménnsie mpo6iieMbl acTpOHOMUUT

IToaroroBka cooOmeHmii 00
JTanax pa3BUTHUS
aCTPOHOMHUH, O MPUKIIATHOM
Y1 MUPOBO33PEHUECKOM
3HAYEHUH aCTPOHOMHH, O
METOJaX MOTyYEHUs
HayYHBIX aCTPOHOMHUYECKUX
3HaHUH, OTKPBITUSX B
COBPEMEHHOM aCTPOHOMMUM.
N3yuenne coBpeMEeHHBIX
MIPEACTABICHUH O
MIPOMCXOKACHUH W SBOJIOINH
CounHua u 38€31. 3yuenne
THUIIOB F'AJIAKTHK,
paguoraJakTUK U KBa3apoB.
N3yuenne nBuKeHUS
HEOECHEBIX TeJI, YBOIIOLMHI
3BE37 1 Beenennoi,
MIPOIIECCOB, MPOUCXOAIINX B
3BE€3/1aX, B 3BE3HBIX
cHCTEMax, B
MEXTaTaKTHYECKOH CpeJe,
MacCIITa0HOU CTPYKTYpPHI
Bceenennoii. O0bsicHEHHE
pacmupenus BeenenHoit Ha
OCHOBe 3akoHa Xab0a.
[ToaroToBKa K 00CYXIEHUIO
HEpEeILIEHHBIX MpoOIeM
actponomuu. [IpoBenenue
HaOIIONCHUN
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HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHNEM
KOMIIBIOTEPHBIX NPUIIOKEHUN
JUISL OIIPENIETICHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE
co3Be3usi CeBepHOTo
MOJIyLIAPUSI U SIPKUE 3BE3BI.
[IpoBenenue HabmOIEHUH B
tesieckon JIyHbl, IUTaHET,
Mneunoro IIyru. Yyactue B
JUCKYCCUU O HEPEIIEeHHbIX
npo0seMax aCTpOHOMUU

BCETro

118
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[IpumepHas TemaTuKa UHAMBHUIYAJIBHOIO MPOEKTA!

o s wnNE

®dusuka u My3bIKa.

Topnano.

DneKTpuyYecKas Lenb JIEKTPOBO3a.
PeaktuBHBIE 1BUTaTENN.

MOoHTaX U TEXHUYECKOE 00CITY>KUBAHUE IJIEKTPOHHBIX MPUOOPOB U

YCTPOWCTB.

JlaGopaTopHbIiii OJIOK MUTAHMUS.
JIpIXxaHUE C TOYKH 3pCHUS (PUBHKH.
3araj Ky KUISIICH )KUIKOCTH.
[TpuHIUT pabOTHI AAESPHOTO PEaKTOpA.

. 'po30BBI€ sIBIICHUS.

. Papyra.

. CBs13b (PUBHKYU C IPYTUMU HaAyKaMHU.
. I'erzepsl.

. Maruursl.

. BeuHEbIl nBUTATEND.

. JIBuraresnb BHYTPEHHETO CTOpPaHUs.
. XapaKTEepUCTUKUA OCHOBHBIX UCTOYHUKOB CBETA.
. InTepecHas cuiia TpeHwUsl.

. DHepreTuka.

. CBeT ¢ Touku 3peHust PU3nKu.

. I'pom 1 monHus.

. [ITapoBast MOJTHUSL.

. becripoBoHas 3apsaka.

. Bakyywm.
. 3eMIIeTpsICEHHUS.

. Hynamu.

. BnusiHue BeceHHEro maBoAKa ¢ TOUKH 3pEHUS (DU3HUKH.
. HEeHbIOTOHOBCKAs KUJIKOCTb.

. IIna3zma.

. lonsiproe cusiHue.

. IcKyCCTBEHHBIE NICTOUYHHUKH CBETA.

. TenmoBas cmepth Beenennoi.

. Onruka.

. SlnepHas sHepreTuka.

. YJIBTpa3ByK U €ro NPUMEHEHUE.
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36. Uu¢pa3Byxk.

37. AnpTepHATUBHBIE HCTOYHUKHU YHEPTUU.

38. Koppo3ust MeTasioB U CIIaBOB.

39. Tpancdopmatop Tecna.

40. JIazepHble TEXHOJOTUH.

41. BnusiHue 3JeKTPOMarHUTHBIX MOJIEH Ha OpraHu3M YelloBeKa.

4, YCJIOBUSA PEAJIMBAIIUUA TPOT'PAMMBIYYEBHOI'O NMPEJMETA
4.1. TpedoBanus K  MHHUMAJbLHOMY  MAaTepHAJIbHO-
TEeXHUYECKOMY 00ecneYeHUuI0

Peanmzarust mporpaMMel mpeaMeTa TpedyeT Handus yaeOHOro KaOuHeTa
duzuku.

— OOopynoBanue yueOHOro KabuHera (PU3MKH:

—  IOCAQJI0YHBIE MECTa IO KOJIMYECTBY O0yUYaIOIIHXCSI

— pabouee MECTO MPeToaaBaTeIs

— KOMIUIEKTHI IJIAaKaTOB

- naboparopHas MeOelb C MOABEEHHBIM IEKTPOITUTAHHEM;

— JIEMOHCTpAIMOHHOE U JabopaTopHOEe 000pYyI0BaHUE;

— METOJMYECKHE YKa3aHUs JIJIs JIa0OpaTOPHBIX pabOT CTYJEHTOB;

— KOMIUIEKTHI pa3/laTOYHbIX MaTepUAJIOB

— CIpaBoYHas JUTeparypa; TexHuyeckue cpencTBa OO0 yIeHHUS:

— KOMIIBIOTEp

— Meaua IpOeKTop

— UWHTEPAKTUBHOE MOCOOUE MO TUCHIUTIINHE

2.2. YueOHo-MeToAn4YecKoe U HHGOPMALIMOHHOE o0ecriedeHue
yueOHOro npeamera

IlepeyeHb OCHOBHOW W JONOJHMTEJIbHOM Yy4eOHOH JHMTEpPaTyphI,
He00X0AUMOM /IJIA OCBOEHHS NpeaMeTa

OCHOBHbIE UCTOYHHKHU:

1. Bacunves, A. A. ®usuka. ba3oBwlii ypoBeHb: 10—I11 kimaccer :
y4eOHUK Uil cpeaHero obmiero oOpa3omanusi / A. A. Bacunnes, B. E. ®enopos,
JI. JI. XpamoB. — 2-¢ wu3n., ucnp. u nom. — Mocksa : UsnarensctBo HOpaidt,
2024. — 211 c. — (O6meo6pazoBatenpubii 1K), — ISBN 978-5-534-16086-4.
— Tekct : snektponnslid // OOpa3oBarenbHas miatpopma FOpaitt [caliT]. —
URL: https://urait.ru/bcode/589209

2. KoutponbHo-usmeputenbuble Marepuanbl. @Duzuka. 10 kmacc /
coctaButenu H. U. 3opun. — 5-e m31. — Mocksa : BAKO, 2021. — 97 ¢. — ISBN
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978-5-408-05650-7. — Tekcr : snexktponssiii // [{udpoBoit 006pa3zoBaTenbHBIM
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/125054.html

4.3 Ilepeyenb wnHGOPMANMOHHBIX TEXHOJIOT Ui,

HCIOJIb3yeMbIX MNPH  OCYLIECTBJIEHMs] 00pPa30BaTeJILHOIO mpouecca 10
AUCHUILVIMHE,  BKJIKYAsg  MepedeHb  NPOrPaMMHOr0  olecrnedyeHuss U
HH(OPMAIMOHHBIX  CHPABOYHBIX  cucTeM  JIMIIEH3MOHHOE  MPOrPaMMHOE
obecnieuenue: Microsoft Office Word Ilpu ocymecTBieHun o00pa3oBaTeIbHOIO
mpolecca CTyIGHTaMH U TIPENoJaBaTeNbCKUM COCTABOM HCIIOJIb3YIOTCS CIEAYIOLIne
MH(GOPMAIIMOHHO CIPABOYHBIE CHUCTEMbI: 3JIEKTPOHHAsE OMOIMOTEYHAasl cucTema
«tOpaiity, OnextponHbdi katanor Hayunoit 6ubmuorexu BI'TY, Buprtyanbhubie
CTIpaBOYHBIE CIY>KOBI, BUOIMOTEKN, AHIJIOS3BIYHBIE PECYpPChl U TOPTAIbI, WHBIC
NCC.

4.4, Oco0eHHOCTH peau3alUM MpeaMeTa Uisl 00y4arIuuXcs U3 YHucaa
WHBAJH/I0B U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbA

[Ipy oOyueHWUM NWII C OTrPAaHMYCHHBIMA BO3MOXHOCTSIMHU 3I0POBBS,
npeaycMaTpUBacTC NHIANBUAYATbHBINA TpaduK 0O0yICHHUS.

WuBanuapl ¥ JMna C OTpaHUYCHHBIMA BO3MOXKHOCTSMH  3/IOPOBBS
oOecrieyeHbl TEYaTHBIMU U DJEKTPOHHBIMH OOpa30BATEIbHBIMU pECypcaMH B
dopmax, aIanTHPOBAHHBIX K OTPAHUYCHHUSM UX 3I0POBBSI.

JIist oCylIecTBICHHUS MPOIEAYp TEKYHIEro KOHTPOJsS YCIEBAEMOCTH H
IPOMEXYTOYHOM aTTECTallMu OOYy4YaloIIUXCs, CO3Aar0TCs (OHABI OLEHOYHBIX
CPEICTB, aJanTUpPOBaHHbIC JIi MHBAIMIOB M JIMIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSMH ~ 37I0POBbSI W TO3BOJISIONIME OLIEHUTh JIOCTHKEHHE HMHU
3aIJIAaHMPOBAHHBIX B OCHOBHOW 00pa3oBaTelIbHOM MporpaMMe pe3yiabTaToB
oOydeHHs] U YpOBEHb C(POPMUPOBAHHOCTH BCEX KOMIICTCHIIUH, 3asBICHHBIX B
o0Opa3oBaTeIbHON MporpaMmMme.
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUAYYEBHOI'O

NPEAMETA

KouTposib ¥ omeHka pe3ylbTaTOB OCBOCHUS TMIPEAMETa OCYLIECTBISCTCS
npenojaBaTeyeM B MPOIECCe MPOBEACHUS KOHTPOIBHBIX U MPOBEPOUHBIX padoT,
TECTUPOBAHUsI, J1aOOPATOPHBIX pabOT, a TaKKe BBIMOJHEHHUS OOYYAIOUUMHUCS
VHAWBUYAJbHBIX 3aJaHUM, UCCIENOBAHUN, TOATOTOBKE pedepaTos.

Pe3yabTaThl 00yueHus
(ocBOCHHBIC YMEHMSI, YCBOCHHbIC 3HAHUS)

DopMBbI U METObI
KOHTPOJISI U OLCHKH
pe3yJbTaToOB
o0y4eHus

* TUYHOCMHBIX
1) rpaxaaHckoro BOCHHUTAHUA: CHOPMHUPOBAHHOCTH
IPKIAHCKON MO3UIMUA 00YYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOT0 OOIIECTBA; MPUHSITHE
TPAJAUITMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUUECKUX U
JEMOKPAaTUYECKUX  IIEHHOCTEH; TOTOBHOCTh  BECTH
COBMECTHYIO JICSITEIBHOCTh B HMHTEpPECAx TIPa)KJaHCKOTO
oOmiecTBa, y4acTBOBaTb B  CaMOYIpPAaBICHHH B
oOpa3oBaTeIbHON OpraHu3allvu; yMEHUe
B3aUMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTAaMH B
COOTBETCTBUM C HX (QYHKIMSIMH U Ha3HAUYCHUEM;
FOTOBHOCTh K  TYMaHUTapHOM W  BOJOHTEPCKOMU
NEeATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCHHUTAHMSA: CHOPMHUPOBAHHOCTH
POCCUHCKON Tpa)KAaHCKOW HIEHTUYHOCTH, MaTPUOTHU3MA;
LHEHHOCTHOE OTHOILIEHHUE K T'OCY/IapCTBEHHBIM CHUMBOJIAM,
JTOCTH)KCHUSM POCCHMCKHMX YUEHBIX B 00JacTH (U3UKH U
TEXHUKE; 3) [OYXOBHO-HPABCTBEHHOI0 BOCIHMTAHUS:
c(hOpMHPOBAHHOCTH HPaBCTBEHHOI'O CO3HAaHMUA,
ATUYECKOTO  TIOBEJCHHs;  CIHOCOOHOCTh  OILIEHUBATh
CUTyalldl0 W TPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM UYHCII€ B JEATEIbHOCTH YYEHOIO;
OCO3HAHUE JINYHOT'O BKJIaJla B MOCTPOCHHE YCTOMYHUBOTO

Oynyuiero;

4) 3CTETHYECKOro BOCIIUTAHUA: ACTETUYECKOE
OTHOIICHWE K MHUpPY, BKJIIOYAas OACTETHUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO bu3nIecKou HAYKE;

denepanpHas pabouas mporpamma | Pusmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21

5) TpyaoBOoro BOCHMTAHMSA: HHTEPEC K PA3IAYHBIM
chepam npodecCHOHABHON JEATETbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOU, YMEHHE COBEpIIaTh
OCO3HAaHHBIK  BBIOOP Oynyuiei npodeccun "
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peanu3oBbIBaTh  COOCTBEHHBIE  JKM3HCHHBIC  IUIAHBIL;
TOTOBHOCTh M  CIOCOOHOCTh K  OOpa3oBaHUIO U
caMo00pa30oBaHUI0 B 00JacTH (PU3UKU HA MPOTSHKEHHUH
BCE KU3HU; 6) IKOJOrMYECKOro BOCHHUTAHMSI:
c(hOpMHPOBAHHOCTb JKOJIOTUYECKOU KYJBTYPHI,
OCO3HAHHME TJIOOAJIBHOIO  XapakTepa HKOJIOTHYECKUX
npoOJieM; TJIaHUPOBAHUE M OCYIIECTBICHUE JCHCTBUN B
OKPYXKAIOIIEW Cpeae Ha OCHOBE 3HAHUS  LEJEH
YCTOWYMBOTO pAa3BUTHUS  4eloBeuecTBa; Pacmupenue
OINbITa AEATEIBHOCTH dKOJIOIMYECKON HAIPABJIEHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH Mo (QU3UKE;

7) H1eHHOCTH HAYYHOIr0 MO3HAHUSA: CHOPMHUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHs  (PU3MYECKON HayKH; OCO3HaAHHE
HEHHOCTM HAy4YHOW  JESITEJIbHOCTH, TOTOBHOCTh B
nporecce U3y4eHus: PU3UKU OCYIIECTBIATH MPOCKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh WHIUBUAYAIBHO U B
rpymnme

* MemanpeomMemHuix:

ba3oBble JiornyecKkue NecTBUA:

CaMOCTOSITEIILHO (POPMYIHUpPOBaTh M aKTyaJIU3UPOBATH
npo0OsieMy, paccMaTpuBaTh €€ BCECTOPOHHE; ONPENEIsTh
LEIU JIEITENBHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS; BBISIBIIATh 3aKOHOMEPHOCTHU U
OpPOTUBOpPEUHUs B  paccMaTpuBaeMbIX  (pU3MYECKUX
SBJIICHUSAX; pa3pabaThiBaTh IUIAH PEIICHUS TPOOJEMBI C
y4€TOM  aHaJIW3a UMEIOLIUXCS  MATepHAIbHBIX U
HEMATEepUAIIbHBIX PECYpCOB; BHOCHUTH KOPPEKTHUBBI B
NEeATENIbHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LEesIM, OLICHMBAaTh PHUCKU TOCIEICTBUN NIE€SITENbHOCTH;
KOOPJIMHUPOBATh M BBIMIOJNHATH pabOTy B YCIOBUSX
peaNbHOTO,  BUPTYaAJIbHOTO W  KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS; PA3BUBATh KPEATUBHOE MBIIUICHUE MIPU
PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

BJIJICTh ~ HAYYHOW  TEPMHUHOJIOTHEH,  KIIOUYEBBIMHU
MOHATUSAMU W MeToJaMH (U3UYECKOW HAyKH; BIAJCTh
HaBbIKAMU  Yy4€OHO-UCCIEAOBATEIbCKOM U  MPOEKTHOU
JESTENHPHOCTH B 007MacTH (HU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY NOUCKY DenepasibHas
pabouas mporpamma | @usuka. 10—11 kmaccer (6a30BbIN
ypOBEHb) 22 METOJOB pelieHus 3agady  (U3NIEeCKOTo
COJepKaHMs,  TMPUMEHEHHUIO  Pa3IMYHbBIX  METOO0B
MMO3HAHUS; BIAJIETh BUIAMU JIEATEIIBHOCTH MO MOTYyYEHUIO
HOBOT'O 3HaHMs, €r0 MHTEPIpPETALUU, TPeoOPa30BaHUIO U
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MPUMEHEHUIO B Pa3jIMYHbIX yYEOHBIX CUTyalUsiX, B TOM
Yuclie TMpPU CO3JaHUM YYEOHBIX MPOEKTOB B 00JacTH
(U3HMKYU; BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBA3UM H
aKTyaJIU3UpOBaTh 3aJlady, BBIABUIAaTh THUIOTE3y €€
pelIeHMs, HAXOAUTh apPryMEHThl JJI1 JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUMH, 3a/laBaTh MapaMeTpbl U KPUTEPHUU
pElIeHMs; aHAIM3UPOBATh MOJTYYEHHBbIE B XOJ€ pEelIeHUsS
3alayd  pe3ysbTaThl, KPUTUYECKH  OLEHUBaTh  HUX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIOBUSAX; CTaBUThb M (POPMYIHPOBATH COOCTBEHHBIE
3alayd B 00pa3oBaTENbHOM JEATEIbHOCTH, B TOM YHCIIE
Opu  W3y4yeHUW (U3MKHU; JaBaTh OLEHKY HOBBIM
CUTYyallUsIM, OLICHUBAThb NPHOOPETEHHBIA OMBIT, YMETh
NEPEHOCUTDh 3HAHUS MO (PU3MUKE B MPAKTHUECKYIO 00JIaCTh
KU3ZHEJEATEIbHOCTH, yYMEThb HMHTETPUPOBATh 3HAHUSA W3
pa3HbIX MPEIMETHBIX 00JaCTEl; BBIABUTATh HOBHIE HJIEH,
npeaaraTb OpUrMHAIbHbBIC MTOAXO/bl U PEUICHUS; CTABUTh
npoOyiieMbl M 3aJayM, JAOIMYCKAIOIIWE allbTepHATHUBHBIC
pELICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HaBbIKaMU HOJTyYEHUS UH(pOpMaIUH
(¢u3nyeckoro coaepkaHusl U3 UICTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIBHO ~ OCYHIECTBJIATH  IIOUCK,  aHAJIU3,
CUCTEMAaTH3allMI0 U  HUHTEpIpeTaluio  HHpOpMaluu
pa3MuYHBIX BHJOB U (OpPM NpPEACTaBIEHUS; OLIEHUBATh
JOCTOBEPHOCTh HH(OPMALIUK; HCIOJIB30BaTh CPEIACTBA
MH(POPMAILIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHIl B

pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 51
OpraHM3aIlMOHHBIX 3a/Ja4 C COOMIOJeHHEeM TpeOoBaHUMH
SPrOHOMMKH, TEXHUKHU 0€30IaCHOCTH, TUTHEHEI,

pecypcocOepexeHusi, MPaBOBbIX U ATUYECKUX HOPM, HOPM
nH(OpPMAITMOHHONW 0€30MacHOCTH; CO37aBaTh TEKCTHI
¢uznyueckoro cojepKaHus B pa3UYHBIX (opmaTax ¢
y4€TOM HazHayeHUs WHGOPMAINK U EIEBON ayIUTOPHH,
BBIOWpass ONTUMaIbHYIO (OpMYy TpEACTaBICHUS U
BHU3yaJIM3aLIHH.

KoMmyHuKaTHBHBIE YHHBepcaJbHbIE yueOHbIe
NAelCTBHUSA: OCYIIECTBISATH OOIIEHNE HA YpOKaxX (U3UKU U
BO BHEYPOYHOM NEeATEeNbHOCTH; pacro3HaBaTh
MPEANOChUIKM KOH(MDJIUKTHBIX CHUTyallui W CMSr4ath
KOH(MIUKTHI; Pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY
3pEHHS C HUCTOJb30BAHUEM SA3bIKOBBIX CPEJICTB; MOHUMATh
M HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW W
WHJIMBUIYalIbHOW paOOThl; BBIOUPATh TEMATUKY U METOJIbI
COBMECTHBIX JEHUCTBUU € Y4YETOM OOIIMX HHTEPECOB, U
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BO3MOXKHOCTEH KaXIOI0 WICHA KOJUIEKTUBA;

[IPUHUMATh LeJIn COBMECTHOU NEeATEIIbHOCTH,
OpraHu30BbIBATh U KOOPAUHUPOBATH NEUCTBUA IO €€
JOCTVDKEHUIO: COCTABIIATH ILIaH ACHUCTBUN, PACIPENECIATh
poiM ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOoThl; OIIEHMBATh KaueCTBO
CBOET0 BKJIaJla U KaXKJIOT0 y4YaCTHUKA KOMaHAbl B OOIIMii
pe3ysibTaT Mo pa3pabOTaHHBIM KPUTEPHUSM; IpearaTh
HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C IO3ULIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH,;
OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOE MOBEACHUE B
Pa3IMYHBIX  CUTyalUsIX, M[POSBIATbH TBOPYECTBO U
BOOOpakeHHe, ObITh HHUIMATUBHBIM. PeryjasiTuBHbIe

YHHUBepCaJbHbIE yueOHbIe nelCcTBHSL.
Camoopranusanus:
CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATEIbHYIO

NEeSTENbHOCT B 00JacTM (UMK U aCTPOHOMMUH,
BBISIBJIATH  MPOOJIEMBI, CTaBUTh U  (HOPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEILHO COCTABJIATD IJIaH PEIICHUs PAaCUETHBIX U
KaueCTBEHHBIX 3a7ay, IUIAH BBINOJHEHUS MPAKTHYECKON
paboThl ¢ Yy4€TOM HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U NIPEAIIOYTEHNM;

aBaTh OLIEHKY HOBBIM CHUTyalMsIM; paclIUpsTh PaMKHU
y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;
JieaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBAThH €ro, OpaTh
Ha ce0sd OTBETCTBEHHOCTh 3a pEIlEHUE; OLICHUBATh
pUOOPETEHHBIN OIIBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO
U TIPOSIBIICHUIO 3PYAUIIUA B 00J1aCTU (PUBHUKHU, TTOCTOSTHHO
MOBBIIIATHE CBOM  00pa3oBaTeIbHBIH M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, BHOCUTb KOPPEKTUBHI
B JESATEIbHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB
[eJIsIM; BJIaJIeTh HaBBIKAMH TO3HABATENbHOW pedriekcuu
KakK OCO3HaHUS COBEPIIAEMBIX JICUCTBUU U
MBICJIUTENBHBIX ~ MPOLIECCOB, HUX  pe3ylbTaTOB U
OCHOBAaHWI;, WCIOIB30BaTh MPHUEMBI pedIeKCUnd IS
OLICHKH CHUTYyallMM, BbIOOpAa BEPHOTO pEIICHHUS; YMETh
OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHHS
M0 WX CHIKEHUIO, NMPUHUMAThb MOTHBBI M apryMEHTbI
IpYrux TMpU  aHaldu3e pe3yiabTaTOB  ACATEIbHOCTH;
MpUHUMATh ceO0si, TOHMMas CBOM HEJOCTaTKU U
JIOCTOMHCTBA; MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX
IpU aHaJIU3€ pe3yJbTaTOB JACATEIbHOCTU;, MPU3HABATH

OILICHKA 3a
BBIITOJIHCHUC
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CBOE€ MpaBO M MpaBo APYrux Ha omuOku. B mpoumecce
JNOCTWKEHUSI  JIMYHOCTHBIX  PE3YyJbTaTOB  OCBOECHHS
IporpaMmbl MO0 (U3HMKE JJIsl YPOBHS CpPEIHEro OOLIEro
oOpazoBaHuss y  OOy4YalOIIUXCS  COBEPIICHCTBYETCS
HMOLIMOHATIbHBIH MUHTEJIEKT, Ipeanoiaralomumi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIOYAIOLIEr0 CIOCOOHOCTh MOHHUMATH
CBOE 3MOLMOHAIBHOE COCTOSIHHUE, BUJETh HaIPaBICHHS
pa3BUTHs COOCTBEHHOM 53MOLIMOHANBHON cdephl, OBITH
YBEPEHHbIM B ce0e€; caMOperyJInpoOBaHUs, BKIIIOYAIOIIETO
CaMOKOHTpOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCS K
OMOIIMOHALHBIM HW3MEHEHUSIM W TPOSBIATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY; BHYTPCHHEW MOTHBAIIHH,
BKJIIOUAIOIIEH CTpPEMJIEHHE K JIOCTHDKCHHUIO LEeIu H
yCIIexy, OTITUMU3M, WHUIIMATUBHOCTD, yMEHUE
JIEHCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH; AMIIATHUH,
BKJIIOYAIOIIEH CHOCOOHOCTh IMOHUMATh 3MOIIMOHAIBHOE
COCTOSIHHE JPYTHX, YYUTHIBATH €0 MPH OCYIIECTBICHUH
oO11eHus, CIIOCOOHOCTD K COUYYBCTBHUIO u
COTIEPEKUBAHUIO; COLIMAIBHBIX HAaBBIKOB, BKIIOYAIOIIUX
CIIOCOOHOCTh ~ BBICTpamBaTh OTHOILIEHUS C JPYTHUMH
JOJbMU, 3a00TUTHCS, TPOSBIATH MHTEPEC W pa3pelaTh
KOH(JIUKTHI.

* HPEOMEMHbBIX

JEMOHCTPUPOBATH Ha MPUMEPAX POJIb U MECTO (HU3MKHU B
dbopMupoBaHUY COBPEMECHHOW Hay4YHOW KapTHHBI MHUPA, B
pa3BUTUM COBPEMECHHOM TEXHUKH W TEXHOJOTUH, B
MPAKTUYECKON  JESATEIbHOCTA  JIFOJIEH; YUYUTHIBATh
TPaHULIBI TPUMEHEHHS U3YYCHHBIX (U3HMUECKUX MOJIEIICH:
MaTepuaibHas TOYKA, MHEpLHAIbHAsl CHCTEMa OTCUETA,
a0bCcomoTHO TBEpPAOE TENO, HACANBHBIA Ta3, MOJETHU
CTPOEHUS Ta30B, XKUAKOCTEW U TBEPABIX TEJI, TOYCYHBIN
AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a71a4;

pacno3HaBaTh (uU3MUECKHE SBICHHUS (MIPOILIECCH) U
OOBSCHATP HMX HAa OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOECHHS BEIIECTBA
U DJIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JABUWXKEHHE, CBOOOJHOE MaJeHue Tell,
JNBH)KEHUE MO OKPYKHOCTH, HWHEPLMSA, B3aUMOJICHICTBHE
ten, auddys3us, OpOYHOBCKOE IBUKEHUE, CTPOCHUE
KUJIKOCTEN W TBEPIBIX T, M3MEHEHHE 00bEMa Tell TpH
HarpeBaHuu (OXJAXJCHUHU), TEIJIOBOE pPaBHOBECHE,
HCnapeHne, KOHJCHCAlUs, IUIABJIICHUE, KPUCTaJIU3alus,
KHUIICHHE, BJIAXKHOCTh BO3yXa, MOBBIIIEHNUE JABJICHHS ra3a

MMACHbMEHHBIX
CaMOCTOSITEIbHBIX
pabor;

OIICHKA 3a
MOJITOTOBKY
CaMOCTOSITCIBLHBIX
COOOIICHUI
CTYJIEHTOB

OIICHKA 3a YCTHBIC
OTBETHI;

OIICHKA YPOBHS
3HAHHWH CTYJCHTOB
Ha KOHTPOJIBHO-
YYETHOM 3aHSTHH,
OIICHKA 3a
BBINIOJTHEHHE J1a0.
paboT.
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IIPU €r0 HAarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEKIY
nmapamMeTpaMM  COCTOSHMsS rasa B H30IpOLECcCax,
ANEKTpU3ALMs TeJl, B3aUMOJEHUCTBUE 3apPs/I0B; ONKCHIBATH
MEXaHUYECKOE  JIBJKEHHME, HUCIHONb3ys  (U3HYECKHUE
BEJINYMHBI: KOOPAWHATA, IYTh, IEPEMEIIECHUE, CKOPOCTb,
YCKOpEHHE, Macca Tela, CWIIA, HUMIYJIbC  Tela,
KUHETUYECKAs]  DHEPrus, IOTEHUHUAJIbHAS  DHEPIHUs,
MexaHu4eckass paboTa, MEXaHHuYecKash MOIIHOCTb; MpH
ONMHMCAHUM TPABUIBHO TPAKTOBaTh (U3MYECKUI CMBICH
UCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHUS WU €IMHMIIbI,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTMMU BEINYNHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEN U
TEIUIOBBIE SBJICHMSI, MCHONB3Yysd (PU3NYECKUE BEIMYUHBI:
NABJICHWE rasza, TEeMIepaTypa, CpeAHss KUHETUYECKas

SHEPIus Xa0THYECKOT O JBU>KCHUS MOJIEKYII,
CPEIHEKBaJpaTUYHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI,  BHYTPEHHssi  JHeprusi, pabora  rasa,

ko3 puIMeHT MOJIE3HOTO JIEUCTBUS TEIIOBOTO
JIBUTATENsl; TIPU ONUCAHWUU TPABWIBHO TPaKTOBAaTh
¢u3MUecKnii  CMBICT  HMCHOJB3YEMBIX  BEJIIMYUH, UX
o0O3HaYeHUsT W  €IUHUIBI, HAXOAUTh  (OpPMYIIbI,
CBS3BIBAIONINE JAHHYI0 (PU3WYECKYI0 BEIUYHHY C
IpYruMHU BEJINYMHAM; ONHUCHIBATH U3YUYEHHBIE
ANEKTPUYECKHE CBOMCTBAa BEIIECTBA M DJIEKTPUUYECKHUE
ABJICHUS (MPOIIECCHI), UCTIONIB3YS (PU3MUYECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsn, ANEKTPUUECKOE noie,
HaIpPSKEHHOCTD o, MOTEHIHMA, pPa3HOCTh
NOTEHI[MAJIOB; MpPU ONUCAHHM TIPABUIBHO TPAKTOBATh
(¢u3MUecKrii  CMBICT  HMCHOJB3YEMBIX  BEJIMYUH, UX
o003Ha4YeHUs] W  CAWHUIIBI;  yKa3pIBaTh  (OPMYIIHI,
CBS3BIBAIONINE JAHHYI0 (PU3WYECKYI0 BEIUYHHY C
APYTMMH  BEJIIMYMHAMU;, aHaJU3UPOBATh  (U3UUECKHE
MIPOLIECCHl M SIBIICHUS, UCTIONIB3YsI (PU3NYECKHUE 3aKOHBI U
MPUHLMUIBL 3aKOH BceMupHoOro tarorenus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXaHMYECKOU
DHEPrMH, 3aKOH COXPAHEHHUS MMILYJbCa, [PUHIUII
CyHEPIIO3ULUHU CuJI, MIPUHIIUIT paBHOIPaBUs
VHEPLUUAIBHBIX  CHCTEM  OTCYETA,  MOJIEKYJISIPHO-
KMHETHUYECKYK) TEOPHIO CTPOCHHS BELIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b  CPEAHEH  KUHETHUYECKOM  SHEPIUHU
TEIJIOBOIO  JIBIDKEHUSI  MOJIEKYyl ¢ aOCONIOTHOM
TeMIIEpaTypoy, TEpBBIA 3aKOH TEPMOJIUHAMHUKH, 3aKOH
COXpPaHEHHUsI AIEKTPUUECKOro 3apsaa, 3akoH Kynona, npu
ATOM pa3jauyvaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
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MaTeMaTHYeCKOe BBIPAXKEHUE W YCIOBUA (TPAHMIIBI,
o0jacT)  MPUMEHHMOCTH;  OOBSICHSATH  OCHOBHBIE
MPUHITUIBI TCHCTBHUSI MAlIuH, TPUOOPOB U TEXHUYCCKUX
YCTPOMCTB;  pa3nuyaTh yCIOBUS WX  0E€30MacHOTO
WCIIOJIb30BAaHUSI B TIOBCETHEBHOW JKU3HUW; BBIMOIHITH
OKCIIEPUMEHTHI TI0 UCCICAOBAHHIO (PU3UYECKUX SBICHUN U
MPOIIECCOB C HCIOJIB30BAHMEM TNPSIMBIX, U KOCBEHHBIX
U3MEpPEHUM, Mpu 3TOM (POpMyIUpOBaTH MpodIeMy/3a1auy
U TUMOTe3y  yd4eOHOTO  OKCIEpUMEHTa, CcoOHUpaTh
YCTAaHOBKY M3 MPEAJIOKCHHOTO0 000pYA0BaHUS, TPOBOIUTH
OMBIT ¥ (POPMYJIMPOBATH BBIBOJIBI; OCYIIECTBIIATH MPSMBIC
¥ KOCBEHHBIC U3MEPCHHS (PU3UUCCKUX BEJIIMYMH, ITPU ITOM
BBIOMpATh  ONTUMAJBHBIA  CIIOCOO  W3MEpPEHUs W
UCIIOJIb30BaTh U3BECTHBIC METOBI OIICHKHU MOTPEIIHOCTCH
U3MEpEHUH; UCCJICIOBATh  3aBHCHUMOCTH  MEXIY
(U3HYECKUMH BEIIMUYMHAMH C HCIIOJIb30BAHUEM TMPSMBIX
U3MEpPEHU, TIPH 53TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3yJbTAThl TOJYYCHHOW 3aBUCUMOCTH
(Gu3HYECKUX BEIIMUMH B BUJIC TaOJIMII M TpadUKOB, JCIaTh
BBIBOJIBI 110 pe3yJbTaTaM HCCJICAOBAaHMS; COOIIOAATh
npaBwia  0e30macHoro  Tpyda NpU  MPOBEACHHUH
UCCIIEIOBAaHUA B paMKaxX y4eOHOro HSKCIEepUMEHTa,
y4eOHO-UCCIEI0BATENBCKON U MPOSKTHOM JAESITEIIbHOCTH C
UCIIOJIb30BAaHUEM  HM3MEPUTENBHBIX  YCTPOMCTB U
nabopaTopHOTrO  O0OpYyHOBaHMs; pemarb pacyETHHIC
3alayd ¢ SBHO 3aJaHHOM (U3HUECKOW MOJEblo,
UCTIONB3Ys (PU3MUYECKHE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE
aHaJu3a yCJIIOBHS 3aJauu BBIOUpPATh (YU3UUECKYIO MOJICTIb,
BBIICNATh  (PU3WYECKHE  BEIMYUHBI HU  (OPMYIIHI,
HEOoOXoauMBbIe s €€ pEeIICHHS, IPOBOJIUTHh PAaCUEThl U
OLICHMBATh  PEATbHOCTh  MOJYYEHHOTO  3HAYCHMS
¢u3nueckor BETWYMHBI, PEIIaTh KAYECTBEHHBIC 3aa4H:
BBICTpaWBaTh JIOTUYECKA HEMPOTHBOPEUHMBYIO IEMOYKY
pacCyKJIeHU C Omopod Ha M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UYECKUE SBICHHS; WCIIOJIH30BAThH
Opyl  pemieHuu  y4eOHBIX  3aJad  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH TUTST TIOVICKa,
CTPYKTYPUPOBAaHUS, WHTEPHPETANMA W TPEIACTABICHHUS
yaeOHOM u Hay4YHO-TIOMYJISIPHOM uHbopmarmm,
MOJIYYCHHOW W3 PAa3jIMYHBIX HCTOYHUKOB, KPUTHYECCKU
aHAM3UPOBATH MONYyYaeMyl HWH(OpPMAIUIO; MPUBOJHUTH
MPUMEPHI BKJIaJla POCCUUCKHX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBICHEHHUE IIPOIIECCOB
OKPYXAIOIIEro MUPA, B Pa3BUTHE TEXHUKUA U TEXHOJOTHIA;
WCIIOJI30BaTh TEOPETHYECKUE 3HAHUSA 10 (U3MKe B
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MOBCEIHEBHOM JKM3HU I oOecneueHUs Oe30IMacHOCTH
mpu  oOpamieHud ¢ T[pudopaMu H  TEXHHYECKUMHU
YCTPONCTBAMHU, JJISI COXPAHEHUS 37IOPOBbS U COOTIOACHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIICH Cpejie;
paboTtaTh B TpymOIe C BBITOJHCHHEM  Pa3IMYHBIX
COIIMAJILHBIX  POJICH, IUIaHUPOBAaTh pPabOTy TPYIIIIEI,
pPaIMOHAILHO PacIpeeiaTh 00S3aHHOCTH U TUIAHUPOBATH
JESATENBHOCTh B HECTAHJAPTHBIX CHUTYAIUAX, aJCKBATHO
OIICHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHUKOB TPYIIIBl B
pEIICHNE pacCMaTpUBAEMOM TIPOOIIEMBI.
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Paspaboruuku:

CIIK BI'TY npenonasarens B. K. K.

I'. H. Ky3pMuna

PykoBoauTesib 00pa3oBaTeIbHON MPOrpaMMbl
IIpenonasarens B. K. K.

I'.H. IletpoBa

Ikcnept BI'TY
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paboueii nporpamMmel yueoHoro npeamera ®@usnka

JIMCT AKTYAJIN3AIINN

/o

Haumenosanune
anementa OII,
paszaeina, myHKTa

[TyHKT B mpenpiayieit
pelnakuuu

[IyHKT ¢ BHECEHHBIMU
WU3MEHEHUSMH

PexBu3uTHI
3acedaHusl,
YTBEPAMBIIETO
BHECCHUC
N3MEHEHHH
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