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1. NOSACHUTEJIBHAS 3AITUCKA

PabGouast mporpamma o6meobOpazoBarenbHor auctuumaEbl  «OU3UKA» mnpennazHadeHa s
uzyuenust ¢usuku B CIIb I'BIIOY «Akanemusi ynpaBieHHs TOPOJICKOW CpPeloil, rpaJoCTPOUTENbCTBA U
neyaTH», peaju3ylolmuM 00pa3oBaTelbHYI0 MPOTrpaMMy CpPEIHEro oO0IIero oOpa3oBaHHMs B Ipeaenax
OCBOEHHUS [TPOTPAMM MOATOTOBKH CIIELIMAIUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOIO 00111ero o0pa3oBaHus
IIPU MOATOTOBKE CIEUAINCTOB COLUAILHO-TYMaHUTAPHOTO MPOuUIIS.

PaGouas nporpamma paspaboraHa Ha OCHOBE
. denepanbHOTO TOCYIApPCTBEHHOIO 00pPa30BaTENBbHOTO CTaHAApTa CpenHero (IOJHOro) OOIIero
oOpa3oBaHusi, 00pa30BaHUs, YTBEPKACHHOTO MpHUKa3oM MwuHuUCTepcTBa 00Opa3oBaHus W Hayku Poccun
17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3apeructpupoBano B Munrocte Poccuu 7 utonst 2012 1. Ne
24480, peamuszyemoro B mnpenenax IIIICC3 ¢ ywderom mpoduis momydaeMoro npogecCuoHaIbHOTO
oOpa3zoBaHus;

. [Ipukaza MunuctepctBa npocsemieHuss Poccuiickoit ®@enepauun ot 12.08.2022 r. Ne 732,
3apeructp. MunucrepctBoM roctunuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUU W3MEHEHUU B
denepanbHbIl TOCYIapCTBEHHBIA CTaHIApT CPEAHEro OoO0IIero oOpa3oBaHMs, YTBEPKICHHOTO MPUKA30M
MunuctepctBa oOpasoBanus 1 Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r Ne 413;

. [Ipukaza MunucrepcrBa npocsemienuss PO or 24 asrycra 2022 Ne 762, 3aperucTpupOBaHHOIO
MunuctepctBom toctuu PO (21.09.2022 N 70167) «O6 yrBepxknaenuu [lopsinka opraHuzanuu u
OCYIIECTBIICHUSI 00pa30BaTeIbHONW MAEATETbHOCTH 10 00pa3oBaTeNbHBIM MPOrpPaMMaM CpPETHETO
npoecCHoHATLHOTO 00pa3oBaHus";

. [Tpukaza MunucrepctBa npocsemienus P® ot 05 arycra 2020 Ne885/390, 3apeructpupoBaHHOTO
MunuctepctBoM toctuiuu PO (per.Ne59778 ot 11.09.2020) «O mnpakThyueckoil MOATOTOBKE
oOyJaronuxcsi.

. @denepalibHbIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB CPEIHEro MNpodeccruoHaIbHOIO

00pa3oBaHus MO CIEIHATBHOCTSM:

O 38.02.01 DxoHoMUKa U OyXranTepckuil yder (1o OTpacisiMm);
0 43.02.16 Typu3sMm u rocTeNIpuUMCTBO;
O 40.02.01 IlpaBo u opranu3aIys COIHAIBHOTO 00ECIIEYCHUSI.

e [IlpumepHoil paboueii mporpammsl oOmIeoOpa3zoBaTenbHON — AUCHUIUIMHBL — «DPu3nka»  Aus
npodeccuoHanbHBIX 00pa30BaTeNbHBIX OpraHU3aliil yTBepKIeHHONW Ha 3aceqanuu CoBeTa 1Mo OIleHKe
COJIep’KaHUsl U KadyecTBa MPUMEPHBIX pabouyux mporpamm oO1Ieo0pa3oBaTeIbHOTO M COLMAIBHO-
TYMaHUTApHOTO LIMKJIOB CpeaHero mnpodeccuonanbHoro obpasoBanusi [Iporokon Ne 14 ot «30»

HOs1I0pst 2022



Conepxanne mporpammbl  oOmeoOpa3zoBarenbHol  quctuianabl «OU3UKA» wHampaiaeHo Ha
JOCTHUKEHHUE CIEAYIOLINX LENEH:
- (opMupoBaHue y 0Oy4YaIOUIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS, 3HAYUMOCTH (PU3MUYECKUX
3HaHUW JUISI COBPEMEHHOI0  KBATM(HUIMPOBAHHOTO  CIEUUANIMCTa MPH  OCYIIECTBICHHH  €Tro
npodeccuoHanbHOM NesTeNbHOCTH;
- (hopMUpOBaHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH;
- OBJIJICHUE CTICU(PUIECKON CUCTEMON (PU3NUYECKUX TOHSATHIA, TEPMHUHOJIOTUEH I CHMBOJIUKON;
- OCBOCHHE OCHOBHBIX (DM3MUECKUX TEOPUil, 3aKOHOB, 3aKOHOMEPHOCTEII;
- OBJIQJICHHE OCHOBHBIMH METOJaMHM HAY4YHOTO [IO3HAHUS NPUPOJIbI, HCIOJIB3YeMBIMU B (U3HKE
(HabmoieHne, ONMCaHne, U3MEPEHNE, BBIIBIDKEHHIE THITOTE3, IPOBEICHUE SKCIIEPUMEHTA);
- OBJIaJICHUE YMEHUSMU 00pabaThIBaTh TaHHBIC YIKCIIEPUMEHTA, OOBSICHAITh
MOJTy4YeHHBIC PE3YJbTaThl, yCTAHABINBATH 3aBUCUMOCTU MEXY (PU3NUECKUMU
BeJIMYMHAMU B HAOII0JaeMOM SIBJICHHH, JIEJIaTh BBIBO/IBI;
- (hopMupoBaHHE yMEHUS peliaTh PU3NUECKUE 3a/1a491 PA3HBIX YPOBHEH CIIOKHOCTH;
- pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipolecce
npUOOpeTEeHUs] 3HAHUN C HCIOJIB30BAHMEM pPAa3IMYHbIX HCTOYHUKOB HHGPOPMAIUM M COBPEMEHHBIX
UH(GOPMAILMOHHBIX TEXHOJOTUHN; YMEHUN (QOpMYyIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIUIO IO
OTHOIIEHHIO K (pr3mueckord HHPOPMALIUH, ITOTy4aeMOi U3 pa3HbIX HCTOYHHUKOB;
- BOCIIUTaHHE YyBCTBA FOPAOCTH 32 POCCUICKYIO PU3NYECKYIO HAYKY.

BocnurarensHbiii moteHmuan obueoOpazoBatensHoil aucuuuinabel  «OU3UKA»  peanuzyercs
yepes:
- nmoOyxJeHue oOydaroluxcs COONMI0JaTh Ha 3aHATHH OOIIENPHUHITHIE HOPMBI IOBEIEHUS, MpaBuUiIa
OOLIEHHsI CO CTapIIMMU (II€arorH4eCKUMH pabOTHUKAMM) U CBEPCTHUKAMU (00yJaroIMMHUCS ), TPUHIIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aIIH;
- NpUBJICYCHUE BHUMAHMSA OOYYAIOUIMXCS K LIEHHOCTHOMY AacCHeKTy M3Y4aeMbIX Ha YpPOKax SIBJICHHUH,
OpraHu3aIys ux padoThHI C TOJy4aeMON Ha YPOKE COIMAIIbHO 3HAYMMOU HH(OpMaImedn — HHUIUUPOBAHUE
ee 00CyX/IeHHUs, BBICKa3bIBaHUs 00y4alOIIMMUCS CBOETO MHEHHS 10 €€ TIOBOAY, BHIPAaOOTKM CBOErO K HEM
OTHOLICHMS],
- JIEMOHCTpAIMI0 O0Oy4YaroUIMMCs NPUMEPOB OTBETCTBEHHOTO, TI'Pa)AHCKOTO MOBEJICHMS, IMPOSBICHUS
YEJIOBEKOTIOOUS M I0OPOCEPACUYHOCTH, Yepe3 MoA00P COOTBETCTBYIONIUX TEKCTOB JJIsS UYTCHUS, 3a7a9 s
penieHust, TpoOJIEMHBIX CUTYAINH T 00CYXKICHUS;
- NMpUMEHEHHE Ha 3aHSATHM WHTEPAKTUBHBIX (GOpM paboThl ¢ OOyUYAIOIIMMUCS: MHTEIUIEKTYalbHBIX HUIP,
CTUMYJIUPYIOIIMX  TO3HABAaTENbHYI0 MOTHBALMIO  OOy4aroIUMXcs; JUCKYCCHH, KOTOpblE  JAlOT

00y4aromuMcsi BO3MOKHOCTb TPUOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOTO JTMAJIOra; IPyMNIoBON paboThI



Wi paboThl B Mapax, KOTOpbIE yyaT OO0y4aroIMXcsi KOMaHIHON paboTe M B3aMMOAEHUCTBUIO C IPYTUMHU
00y4JarmUMuUCS;
- BKJIIYECHUE HA 3aHATUM WIPOBBIX MpPOLEAYP, KOTOpPHIE IIOMOTalOT MOLIEPKATh MOTHUBALUIO
00yJaroImuxcst K MOoJIy4eHUIO 3HaHUH, HaJJa)KUBAHUIO MIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B IpyIIIe,
IIOMOTAIOT YCTaHOBJIEHUIO 100poXkKenaTeabHON aTMoc(epsl BO BpeMs 3aHATHS;
- UHULMMPOBAHHUE U MOJJCPIKKA UCCIICAOBATEILCKON JAEITEIBHOCTH O0YJAIOIUXCS B paMKaX pealn3aluu
UMH  HMHIUBUAYAJTbHBIX ¥ TPYIIOBBIX HCCIIEJOBATEIBCKAX IPOEKTOB, YTO JacT OOydyarommmcs
BO3MOXHOCTb IPUOOPECTH HAaBBIK CAMOCTOSITEJILHOIO pPEIIEHUs] TEOPETUYECKOM mpoOIeMbl, HAaBBIK
IeHEepUPOBAHUS U OPOPMIICHUsI COOCTBEHHBIX MJICH, HABBIK YBAKUTEIBHOI'O OTHOLICHUS K UYXXKUM HIESIM,
oopMIIeHHBIM B paboTax Ipyrux MCcienoBaTeinel, HaBbIK MMyOJMYHOTO BHICTYIUICHUS NEpEe ayAUTOPHUEH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOYKH 3PEHUS;
- CO3JaHME YCIOBUH U1 pa3BUTHS M pealu3alud HUHTepeca OOydalolIMXCsl K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH M €aMOOOpa30BaHUI0 HAa OCHOBE pe(IEKCHM JeATENbHOCTH U JMYHOCTHOI'O
CaMONIO3HAHUS; CaMOOPTaHHW3alMK >KU3HEACATEIBHOCTH; (OPMHPOBAHUS TTO3UTHBHOM CaMOOIICHKH,
CaMOYBa)XCHMIO; ITOMCKA COLMAJIbHO MPUEMIIEMBIX CIIOCOOOB JEATEIbHOCTHONW peanu3aliy JUYHOCTHOTO
NOTEHLUAIA;
- (¢opmupoBaHHE Yy OOyYarOIIMXCS JMYHOCTHBIX KOMIIETEHIMH, BHYTPEHHEH MO3MLMU JIMYHOCTH,
HEOOXOJUMBIX ISl KOHCTPYKTUBHOI'O, YCIEIIHOTO M OTBETCTBEHHOI'O MOBEJCHHS B OOILLIECTBE C y4ETOM
IIPAaBOBBIX HOPM, YCTAHOBOK YBAJKMTEJIBHOI'O OTHOILIEHHs K CBOEMY IIpaBy M IIpaBaM APYIMX JIIOJAEH Ha
COOCTBEHHOE MHEHUE, JINUHbIE YOEXKACHUS; 3aKpeIUIeHUE Yy HUX 3HAHUM O HOpMax U MpaBUJIaX MMOBEIECHUS
B OOIECTBE, COLMAIBHBIX pOJIAX dYeloBeka (oOydaromuiics, paOOTHUK, TPaKAAHWUH, WIEH CEMBbH),
CIOCOOCTBYIOLIMX IMOATOTOBKE K >KM3HU B OOIIECTBE, aKTUBHOE HEMPUATHE HJIECOJIOTMH SKCTpEMH3Ma U
TEPPOPU3MA.

Nzyuenne obmeobpazoBatenbHoi gucuuiuinael  «OU3UKA» 3aBeprmaercss NpoMexyTOYHOU

arrectanueit B popme auddepeHInpoBaHHOrO 3a4€Ta.



2. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS OBIIIEOBPA3OBATEJBLHOM
JUCHUIIJIMHBI «®U3UKA»
OcBoenne coaepxkanusi oOmieoOpazoBarenpHoi  nuciuiummabl  «ODU3UKA»  obecnieunBaer
JOCTHKEHUE 00yUarONIMMUCS CIEAYIOIUX PE3yIbTaTOB:
JINYHOCTHBIE PE3YJIbTATDI
JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOro npeamMera «Pu3uKay JTOKHBI OTPaXKaTh FOTOBHOCTh
U CIIOCOOHOCTh OOYYaIOIUXCsl PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIUEH JUYHOCTH,
CHCTEeMOM LIEHHOCTHBIX OpHEHTAlWi, MO3UTHUBHBIX BHYTPCHHUX YOEKAEHHH, COOTBETCTBYIOUINX
TPAAWIUOHHBIM LEHHOCTSAM POCCHICKOTO OOIIeCTBa, pPACIIMPEHHE JKMU3HEHHOTO OMNbITA M  OIbBITA
JICATENILHOCTH B IMPOIIECCE Pean3allii OCHOBHBIX HAIIPABJICHUI BOCIUTATEIBHOMN IEATEILHOCTH, B TOM
YHCIIe B YaCTH:
1) rPasKIaHCKOr0 BOCIATAHMA:
® CpOPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIUH OOYYAIOLIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOILECTBA;
® TIIPUHATHE  TPAJUIIMOHHBIX OOIIEYEIOBEYCCKUX T'YMaHUCTUYECKUX |
JIEMOKPAaTHYECKUX [IEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JEATEILHOCTDH B MHTEpecax  IpakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3allly;
e yYMCHHE B3aWMOJICHCTBOBATh C COLUAIBHBIMH MHCTHUTYTAaMH B COOTBETCTBHU C MX (DYHKUUSMH H
Ha3HaYCHUEM;
® TOTOBHOCTH K TYMAaHHTapHOW M BOJIOHTEPCKOM JIESTEIBHOCTH;
2) NATPHOTHYECKOT0 BOCIIMTAHMA:
® c(opMUPOBAHHOCTh POCCHHCKOW TPa’kAaHCKOW MAESHTHYHOCTH, MATPUOTH3MA; IEHHOCTHOE
OTHOIIIEHHE K TOCYJapCTBEHHBIM  CHMBOJIAM, JTOCTHIKEHHSM POCCHUICKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE;
3) AYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:
® CcOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TIOBEICHHS, CIOCOOHOCTh
OLICHMBAaTh  CHUTyalUI0 U NPUHUMATh  OCO3HAHHBIC PEIICHHS,
® OpHUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
JEATELHOCTH Y4EHOTO;
® OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYMBOTO OY/IYIIIEro;
4) ICTETHYECKOT0 BOCIIUTAHNS:
® OCTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO

¢uznyeckoil Hayke;



5)

6)

7)

TPY10BOI0 BOCIIMTAHUA:
MHTEPEC K Pa3IM4YHBIM cepam MpodecCHOHATFHON IeSTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (hM3MKOM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO M caMO0OOpa3oBaHWIO B 00JacTH (U3UKU Ha
MPOTS)KEHUU BCEU JKU3HU,

IKOJIOTHYeCKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KyIbTYpHl, OCO3HAaHHME TIJI00AJBHOIO XapakTepa
9KOJIOTMYECKUX Mpoliem;

IJIAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUI B OKPYXKAIOWIEH CPELE HA OCHOBE 3HAHUS LIENEN
YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA;

Pacmmipenue ombiTa  JESATENBHOCTH  OKOJOTMYECKOM  HANpaBICHHOCTH HAa  OCHOBE
UMEIOLINXCS 3HAHUH 110 Pu3nKe;

LHEHHOCTH HAYYHOT 0 MO3HAHMS:

cOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢busnveckoil HayKw;

OCO3HaHHE IIEHHOCTH HAay4YHOH JEATEIbHOCTH, TOTOBHOCTH B IPOIECCE M3YYEHUS (UIUKH

OCYHICCTBIIATL IMPOCKTHYIO M HCCICAOBATCIIbCKYIO ACATCIBHOCTh WHAWBUAYAJIIBHO U B

rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHHUBEpPCAJBHBIC y‘leﬁl—[l)le JelcTBUA

ba3oBble Jornyeckne aeMcTBUA:

v

CaMOCTOSITENIbHO (OPMYJIHPOBATh M aAKTyaJIM3UpOBaTh NpobOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONpeAeNATh LEIN JEeSATeNbHOCTH, 33JaBaThb NapaMeTpbl W KPUTEPUM UX JOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX

SBJICHUSIX;
pa3pabarbIBaTh IJIaH  peLIeHUs npobiemMsl ¢ y4E€TOM aHanmus3a
MMEIOIINXCA MATEPUAIbHBIX 1 HEMaTEpUAIbHBIX PECYPCOB;

BHOCHUTH KOPPECKTUBBI B JACATCIBHOCTHb, OLCHHUBATHL COOTBCTCTBUC PC3YJIbTATOB IECJIAM,
OIICHUBATHL PUCKU HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH
KOOPAUHHUPOBATH W BBIIIOJIHATH pa60Ty B YCIOBHUAX PpCaJIbHOTO, BUPTYAJIBHOI'O0O U

KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;



v

pa3BUBaTh KPeaTUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciiegoBaTeILCKHe JeliCTBUA:

v

v

<

BIIAJIETh Hay4YHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH TIOHATUSMH U
MeTo/laMu (PU3UYECKON HAYKU;
BJIA/IETh HaBbIKAMU  Y4eOHO-MCCIIeI0BATEIbCKON U MPOEKTHOI

JACATCIIBHOCTH B obactu (1)I/I3I/IKI/I, CIIOCOOHOCTBIO u TOTOBHOCTBIO K

CaMOCTOSITEIbBHOMY ITOUCKY

METOJIOB PEIICHUs 3a7a4 (PU3MYSCKOro COJCPIKAHUS, MPUMEHEHHUIO Pa3IUYHBIX METOJOB
IMO3HAHUS,

BIIQJICTh BHJIAMHU JESATEIBHOCTH MO IOJTYYCHHIO HOBOTO 3HAHHS, €r0 HWHTEPIpPETalluH,
npeoOpa3oBaHUI0 U NMPUMEHEHHIO B PA3JIMYHBIX yYCOHBIX CUTYAIMsSX, B TOM YHCIE TPU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISTh TPUYUHHO-CIICIICTBEHHBIC CBSI3M W aKTyaIM3UPOBaTh 3aJlady, BBIJIBHTaTh
TUIOTE3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS JIOKa3aTeIhCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh MOJYYCHHBIC B XOJIC PELICHUS 33/1a4 PE3YJIbTaThl, KPUTHUECKU OIICHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON JCATEIHHOCTH, B TOM
YHCIIe IPH U3YYEHUH (DU3HKH;

JaBaTh OLEHKY HOBBIM CHUTYAIIUSM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh MePEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEIEATSIIEHOCTH,
YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIACTEH; BBIIBUTATH HOBBIC HJICH,
npenjaraTb OpPUTHHANBHBIE TOAXOJbI M pEIIEHUs; CTaBUTh MpoOJIeMbl U 3a7auH,

AOMMYCKAOMINEC aJIbTCPHATHBHBIC PCILICHU.

Pa6ora ¢ undopmanmueii:

v

BJIaJIETh HaBBIKAMU  TOJNy4YyeHUs  HMHPoOpManuu  (U3MYECKOrO  COJIEpX aHus U3
UCTOYHUKOB  DPa3HBIX THIIOB, CAMOCTOATEIBHO  OCYLIECTBIATH  IIOWCK,  aHaJM3,
CHUCTEMaTH3allul0 M UHTEepOpeTanuio HHGOpMAIMM pa3IM4YHBIX BHJIOB U (opMm
MIpe/ICTaBJICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCMOJb30BAaTh CPEJICTBA HWH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTUH B
peleHnn KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U OpraHM3allMOHHBIX  3a/ad C

coOmoieHneM  TpeOOBaHWUN  DPrOHOMHKH,  TEXHUKHA  O€30MacCHOCTH,  TUTHEHBI,



pecypcocOepekeHrs, TMPABOBBIX W 3THYECKMX HOPM, HOPM  HHGOPMAIMOHHOM
0e30IMacHOCTH;

v\ co3jgaBaTh TEKCThI (PU3HYECKOrO COJAEPKAHHMsA B pasIUuHbIX (opMarax ¢ y4&ToM
HazHauyeHusT HHPOpPMAIMM M IEJICBOM ayJuTOPHH, BBIOMpas ONTUMAIbHYIO (GOpMYy

npeaACTaBJICHUA U BU3YyAJIU3allUN.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:
OCYIIECTBIISITh OOIIEHWE Ha ypoKax (M3MKHM M BO BHE-YPOUHOM JESITENBbHOCTH; pPacro3HaBaTh
MPEINOCHUIKY KOH(PIUKTHBIX CUTYallMil U CMSATYaTh KOH(DIUKTHI; pa3BEPHYTO U JIOTUYHO U3JIAraTh
CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;
MOHMMATh U HCIOJIb30BAaTh NMPEUMYIECTBA KOMAHIHOM W HHIWBUIYaJbHOW pPalbOTHI; BHIOMPATH
TEMaTUKY U METOJIbl COBMECTHBIX JCUCTBUIN C YUIETOM OOIIMX UHTEPECOB,
Y BO3MOKHOCTEH Ka)KJJOTO WIEHA KOJIJICKTUBA;
IPUHUMATD LIEJIM COBMECTHOM JESATENIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS MO €€
JOCTHKEHUIO: COCTABIIATH IUIAH ACHCTBHIA, pacHpeneNsaTh poyid ¢ YY4ETOM MHEHUH YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;
OLICHMBAaTh KaueCTBO CBOEro BKJIAJa M KaXKIOrO0 y4yaCTHUKAa KOMaHAbl B OOIIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
npeniaraTh HOBBIE MPOEKTHI, OICHHBATh HUJCH C T[O3UIHUA HOBHU3HBI, OPHUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYaIUSX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranmusanus:
v/ CaMOCTOATENILHO OCYIIECTBIATh [MO3HABATENBHYIO JIEITEIBHOCTh B 00JaCTH (HU3UKH U
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
v/ CaMOCTOSTENIFHO COCTABJIATH IUIAH DEIICHHsS PACYETHBIX W KAYECTBEHHBIX 3a/1ad, IUIAH
BBITTOJIHEHUST TPAKTHUYECKOW pPabOThl € YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEIITOYTECHHIA;

4 AaBaTb OLICHKY HOBBIM CUTYyallUsIM;

<

pacHMpsaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAOYTECHHIA;
v/ Jenath OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cebGsi OTBETCTBEHHOCTH 3a
pelieHue;

v/ OlleHUBaTh IPUOOPETEHHBIN OIBIT;

10



v

Croco0CTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO dPYIUIIUUA B 00JaCTH (PU3UKH, TTOCTOSTHHO

MIOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTp().]'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

v

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCHTH KOPPEKTUBBI B

NEeSATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM;
BIIQ/ICTh HABBIKAMH TIO3HABATEIHLHON perieKcHn KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA 1
MBICIIUTEIIbHBIX ITPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;
MCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMEThb OIICHUBATh PUCKHM M CBOEBPEMEHHO IPUHHMATh pPEHIEHUS IO UX CHMXKEHHIO;
IPUHUMATh MOTHBBI M aApPryMEHThl APYTUX IIPU aHAJIU3€ pe3yJbTaTOB JIESITEIbHOCTH;
MPUHUMATH Ce0sl, MIOHUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI WM apPryMEHThl JAPYIHX IpPH aHAJIU3€ pPE3yJIbTATOB JESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mponecce NOCTHXKCHUA  JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHA IPOIpaMMBI I10 (1)I/I3I/IKG JUIA

YPOBHSI CpeIHero 0011ero oopa3oBaHus y 00y4arouuxcsi COBEPIICHCTBYETCS SMOIMOHAIBHBIM HHTEIIEKT,

MpeIoararonuii copMUpPOBAHHOCTE:

CaMOCO3HAHUs, BKJIIOYAIONIECIO CIIOCOOHOCTh IOHMMAaTh CBOE ASMOIMOHAIIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBCHHOMN SMOIMOHAIBLHOU C(ephl, ObITh YBEPCHHBIM B
ceOe;

CaMOpEryJIMPOBaHUs, BKIIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOIMOHAIBHBIM HM3MCHCHHSIM U
MIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHHIO IEIH W YCIEXY,
ONITHMHU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATH, HCXOJIS U3 CBOMX BO3MOYKHOCTEH;
SMIATHH, BKJIFOYAMONIEH CHOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHHE JPYTHX,
VYHUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITIOYAIOIINX CITIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C IPYTHMH

JIIOAbMU, 3a6OTI/ITBCH, MPOSABJIATL UHTEPCC U PA3pCIIaATh KOH(bHHKTBI.

HNPEIMETHBIE PE3YJBbTATHBI

K xonmy obyuenus B 10 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI OTPAKATh

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JI€MOHCTPHPOBATh Ha MPUMEPAX PoJib U MECTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOW HayqyHOU

KApTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOHN JESITEIBHOCTH JIHOJEH;
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YYUTBHIBaTh TPAHUIBI TPUMEHEHUS H3YUYCHHBIX (U3MYECKUX MOJICTIeH: MarepuaibHas TOYKa,
WHEepLIHaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, MACATbHBIA ra3, MOAEIU CTPOSHHUS Ta3oB,
KHUJIKOCTEH U TBEPMBIX TEJ, TOUCUHBIN JIEKTPUUCCKHUH 3apsi MU pelieHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3MUYECKHe sSBJICHUS (ITPOIIECCh) U OOBACHITh UX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHMSI BEIIECTBA M AJIEKTPOJMHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUXKEHUE, CBOOOJHOE TMaJCHUE TeJl, JBM)KCHHE IO OKPYKHOCTH,
WHEPIHUS, B3aUMOJIeHCTBUE Tell, AuQQy3us, OPOYHOBCKOE IBIKEHUE, CTPOCHHE JKUIAKOCTEH U TBEPIBIX
TeJl, W3MEHEHHe oOBbEéMa Ten MpU HarpeBaHUW (OXJAXKIACHHM), TEIUIOBOE pPAaBHOBECHE, HCIIApEHHE,
KOHJICHCAIlUsl, TUIaBJIECHUE, KPUCTAIUIM3AIMS, KUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHHUE JAaBJICHUS Tras3a
MIPU €r0 HAarpeBaHHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY NapaMeTpaMHU COCTOSHUS Ta3a B M30IPOLECCAX,
ANEKTPU3ALUS TEN, B3AUMOJICHCTBUE 3apsI0B;

OIMKCHIBATh MEXAaHUYECKOE ABM)KCHHE, HCHOJb3ys (PU3NUYECKHUE BEIMYUHBL: KOOpAUHATA, MYTh,
NepeMeIIeHNe, CKOpPOCTh, YCKOpPEHHE, Macca Teja, Cujla, HUMIYJIbC Tejla, KUHETHYeCKash >SHeprus,
MOTEHIIMAIbHAS SHEPTHs, MEXaHU4ecKkass paboTa, MEXaHMUYeCKass MOIIHOCTb, IPH OMHCAHUHN TMPaBUILHO
TPaKTOBaTh (DU3UYECKUN CMBICI HMCIHOJIb3YEMbIX BEJIUYHH, WX OOO3HAUYCHHS M EIUHUIbI, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU;

OMKCHIBATh M3YYCHHBIC TEIUIOBHIE CBOWCTBA TEN W TEIUIOBHIC SIBJICHHS, HCHOJIB3Ys (U3HUECKUE
BEJIMYMHBL: JABJICHUE Ta3a, TEMIEPAaTypa, CPEIHsSl KUHETHYECKas JHEPrusi XaOTUYECKOrO JBHXKEHUSA
MOJICKYJI, CPEIHEKBAIpAaTUIHAs CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPCHHSISI YHEprus, paboTa
rasza, Kod(QUIIMEHT MOJE3HOT0 JAEHCTBUS TEIJIOBOTO JBHUTATENs; MPH ONKMCAHUM MPABUIBLHO TPAKTOBATH
bu3NYECKU CMBICT HCIOJB3YEMbIX BEINUYHH, WX O0003HAYEHHMS M EIUHHIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUINHAM;

OTHCHIBATh U3YYCHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE SIBJICHHS (TIPOIECCHI),
UCTIONB3YS (PU3NYECKUE BEIUYMHBI: AIIEKTPUUYECKHUI 3apsl, dJIEKTPUUECKOE MOoJje, HAMPSHKEHHOCTD MO,
MOTEHIIMaN, Pa3HOCTh MOTEHIMAIOB; MpPH OMUCAaHUHM TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICT
UCIIOJIb3YEMBIX BEITUYMH, MX OOO3HAUYECHMs] M €IWHHUIIBI; yKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIUE JTAHHYIO
(GU3UYECKYIO BEJTUUYHHY C JPYTUMU BETUYHHAMU;

aHAIIM3UPOBATh (PUBUYECKUE MPOIECCH U SBICHUS, UCTONb3ysd (pU3ndecKkre 3aKOHbI U MPHUHIIUIIBL:
3aKkOH BcemupHoOro tsarorenus, I, II u Il 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUs MEXaHUYECKON JHEPIUH,
3aKOH COXPAHEHHS HUMITYJIbCa, NPUHIUIT CYNEPHO3MIMU CWJI, TPUHLMI PABHONPABUS HHEPUUATBHBIX
CHUCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHMS BEIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW DHEPrHH TEIUIOBOTO JBIKEHHUS MOJEKYT ¢ a0CONIOTHOM TeMIepaTypoid, MepBhIii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsaja, 3akoH KynoHa, nmpu 3ToM pa3inuyarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE W YCJIOBHS (TpaHUIlbI, 00JACTH)

IMPUMCECHUMOCTH,
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OOBSICHATE OCHOBHBIC TNPUHLMIIBI JEHCTBHA MAaIlMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB;
pa3nuyath ycIoBUS UX O€30MIACHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU,

BBITIOJIHATE ~ SKCIIEPUMEHTHl 110 HCCIEOBAHUIO (PU3MYECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BaHUEM IPSMBIX, 1 KOCBEHHBIX HU3MEPEHUH, IpU 3TOM (GOpMyIupoBaTh Npodiiemy/3agady U
TUIOTE3y  Y4eOHOro  3KCHEpUMEHTa,  coOMpaTh  YCTaHOBKY M3 MPEAJIOKEHHOTO 000pyHOBaHMI,
IPOBOJUTH OMBIT U (POPMYITMPOBATH BHIBOKI;

OCYIIECTBISATh NPSMBIE M KOCBEHHBIE H3MEPEHUs (PU3MYECKHX BEIMYUH, NMPH 3TOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO HW3MEPEHUsT M HUCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHU IOIpeIHOCTel
WU3MEPEHHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (U3MYECKUMHM BEJIWYMHAMU C HCIOJIB30BAHUEM MPSIMbIX
U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI MOTYYCHHON 3aBUCUMOCTH
(Gu3uUecKrX BEJIUMYMH B BUJE TaOIUL] U TpaMKOB, AeTIaTh BEIBOJBI 0 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOnoaTh IMpaBuia 0€30MacHOrO TpyJa NpHU MPOBEIEHUM HCCIEAO0BAaHMM B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HCCIEOBATENbCKOH H  MPOSKTHOM  JIEATENPHOCTH C  HCIIOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOro 000PYAOBAHMUS;

pemaTb pacy€THbIE 3aJaud C SIBHO 3aJaHHON (DU3MUYECKOW MOJENbI0, HMCIOJNb3Ys (U3NYECKHe
3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBUSA 3aJjaud BBIOMPATh

(GU3NUECKyI0 MOJENb, BBIACIATh (PU3MUECKUE BEIMYUHBI M (OPMYIBI, HEOOXOAMMBIC s €&
pelIeHusl, TPOBOIUTH PAcUEThl M OIIEHUBATh PEATbHOCTH IOYYE€HHOTO 3HAYCHUS (PH3UUECKON BETMYMHBI;

pemiaTb KayeCTBEHHbIE 3a/aud: BBICTPAUBaTh JIOTMYECKH HENPOTUBOPEUMBYIO  LEHOYKY
paccyXKIeHU ¢ ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

WCITIOJ30BAaTh NMPU PEIICHWH Yy4eOHBIX 3a7ad COBPEMEHHBIC WH(MOPMAIMOHHBIE TEXHOJOTHUU IS
TIOWCKA, CTPYKTYPHPOBAHMSA, WHTEPIPETAIMN W TPEACTABICHUS YYeOHOW ¥ HAYYHO-TIOMYJISIPHOU
UHPOpPMAlLIMY, TOJIYYEHHOW M3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3MPOBATH MOJydaeMYIO
UH(POPMALIUIO;

MPUBOAMTH MPUMEPH  BKJIAJa POCCHHCKUX U  3apyOekHBIX  yUYEHBIX-(QH3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BATh TEOPETUUECKHE 3HAHUS MO (U3UKE B TOBCEJAHEBHOW KU3HM JUIs 0OecredeHus
6€30MacHOCTH MpHU O0palleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPONUCTBAMM, JUIsl COXPAHEHUS 370POBbS
U COOJTIOZICHUST HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIITE C BHITOIHEHUEM PA3IIUYHBIX COIUABHBIX POJIeH, MITaHUPOBATh paObOTy TPYIIIIEL,
palMOHATIBHO PACHpPEIENATh O0S3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIUSX,

AZICKBATHO OLCHUBATH BKJIAJ] KaXXJ10I'0 U3 YUACTHUKOB T'PYIIIIbI B pCHICHUC paCCManHBaCMOﬁ HpO6JICMBI.
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K xoHnmy oO0yuenus B 11 kiacce mpeaMeTHbBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

J€MOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3UKHU B (POPMHPOBAHUU COBPEMEHHOW HAaydHOU
KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOIH TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOM NS TEINBHOCTH JIFO/IEH,
IEJIOCTHOCTh ¥ €ANHCTBO (PU3NUECKON KapTHHBI MUPA;

YUUTHIBATh T'PAHUIIBI MPUMEHEHUS M3YYCHHBIX (PU3UYECKUX MOJENIEH: TOUECUHBIH 3JIEKTPUUYCCKUN
3apsij, Jy4 CBETa, TOYCUHBIH HCTOYHMK CBETA, sZepHast MOZEIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO sI/Ipa
IpH pelieHnH pU3NYECKUX 3a1a4;

pacnio3HaBaTh (u3MUecKHe sBICHUS (MPOIEcChl) M OOBSICHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA M KBAHTOBOM (DM3HMKH: OJIEKTPUYECKash TMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCWUCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs WHIYKIIHA,
JeiCTBHE MarHUTHOTO TI0JIS1 Ha IPOBOJHUK C TOKOM M JIBIDKYIIUICS 3apsil, 3J€KTPOMAarHUTHBIC KOJIeOaHuUs
¥ BOJHBI, NPSMOJHMHEHHOE pacIpOCTpaHEHHWE CBETa, OTPaKCHUE, MpPEJIOMIICHHE, HWHTephEpeHIIHs,
TuGpakus W IOJSIpU3alus CBeTa, IUcIepcus cBera, Qorosnexkrpudeckuii dddext (dhortorddekr),
CBETOBOE [1aBJCHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs U
MCKYCCTBEHHAs PaINOAKTUBHOCTB;

ONMCHIBATh M3YYEHHBIC CBOICTBAa BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO TIPOBOJMMOCTD PA3JIMYHBIX CPEI) U AIIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCTIONIb3YS
¢u3ndeckrue BEIMUYUHBI: ANEKTPUUECKUH 3apsill, CHJIa TOKa, SJEKTPUUYECKOEe HANpPsHKEHUE, dIEKTPUIECKOE
CONPOTHUBIICHUE, PAa3HOCTh MOTEHIMAIOB, JEKTPOJBIDKYIIAs CUila, padoTa TOKa, MHIYKLIUS MarHUTHOTO
noxs, cuna Amrepa, cuina JlopeHa, MHHAYKTHBHOCTh KaTYIIKH, YHEPTHUs 3JIEKTPHYECKOTO M MAarHUTHOTO
NoJIeH, TeproA M dYacToTa KojeOaHW B KojeOaTeThbHOM KOHTYpE, 3apsii W CWiIa TOKa B MpoIecce
TapMOHUYECKHX DJIEKTPOMATHUTHBIX KOoieOaHWH, (POKYCHOE PAcCTOSIHWE W ONTHUYECKas CUiIa JIMH3BI, IPU
OIMCAaHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKHI CMBICT HCIIONb3YyEMBIX BEIHYUH, MX OOO3HAYEHHS |
€IMHHIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTHMH BETHYMHAMM,

OIMCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHS M TIPOLIECCHI, MCIONB3ysd (PU3MUECKUE BEIUYHHBIL:
CKOpOCTH 3JICKTPOMArHUTHBIX BOJIH, UTMHA BOJIHBI M YacTOTa CBETAa, SHEPTHUS U MUMITYJIbC (DOTOHA, TIEPUOT
HOJTypacraja, SHeprys CBSI3U aTOMHBIX SZep, PU ONHCAHHK TPABMIBHO TPAKTOBATh (PM3MUECKHN CMBICT
UCTIONIb3yEMBIX BEITMUUH, HX 0003HAUCHHS M CIUHUIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIIUE JaHHYIO
(GU3NUECKYI0 BENWYHHY C JPYTUMH BEJTHUYNHAMH, BEIYUCISATH 3HAUCHHE (PU3NIECKON BETUINHBL,

aHATM3UPOBATh (PH3MUECKUE MPOIIECCHI M SIBIICHUS, UCTIONB3ys (PU3MUYECKHe 3aKOHBI W TPUHITHIIHL:
3akoH OMa, 3aKOHBI MOCJENOBATEIBHOTO U MapaJljIebHOIO COEJAMHEHHs MPOBOJIHUKOB, 3aKOH JIKoyms—
JleHna, 3aKOH 2JIEKTPOMArHUTHON WHIYKIWH, 3aKOH MPSMOJIMHEHHOTO PAacIpOCTPAHEHUS CBETA, 3aKOHBI
OTpaKeHMsI CBEeTa, 3aKOHbl NPEJOMJIEHUS CBeTa, ypaBHeHue OiHIITeNHHa 11 (oTodddekra, 3aKoH

COXpPAaHCHUA SHEPTHUH, 3aKOH COXPAHCHHUA UMITYJIbCA, 3aKOH COXPAaHCHHUA JJICKTPHUUYCCKOr'0O 3apsjga, 3aKOH
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COXpaHEHUsI MaccOBOTO YHCIa, MOCTynaThl bopa, 3aKOH paAlOaKTUBHOIO pacmaja, Mpu 3TOM pPa3inyarh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIBI, 00JACTH)
IPUMEHUMOCTH;

OTIpEe/ICIISATh HAIpPaBJICHUE BEKTOpa HMHIYKIMM MArHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTDH U OIUCKHIBATh U300paKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBIIIOJIHATE ~ SKCIIEPUMEHTHl 110 HCCIECJOBAHWIO (U3MUYECKUX SABICHHA M  MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX M3MEpPEHUi: mpu 3ToM (HopMyIupoBarh mnpodiemy/3agady U
TUIOTE3y  Y4eOHOro  SKCIEpUMEHTAa, co0upaTth  YCTaHOBKY W3 MPEIJIOKEHHOTO 00OpYyIOBaHUS,
IPOBOJUTH OTBIT U (POPMYIIUPOBATH BHIBOJBI;

OCYIIECTBIISAITH NPSMBbIE M KOCBEHHBIE W3MEPEHUs (PU3MYECKHX BEIMYUH, NMPH 3TOM BBIOMPATH
ONTUMAJBHBIA CHOCOO W3MEpEeHUsT M HCIOJNb30BaTh W3BECTHHIE METOJAbl OLIEHKH IOTPEIIHOCTEH
U3MEPEHUM;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C HUCIOJIb30BAaHUEM IMPSIMBIX H3MEPEHHUM: IpH
TOM KOHCTPYMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTaThl IMONyYEHHOH 3aBHCUMOCTH (DU3NYECKHUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNIaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;

coOnrofaTh mpaBmiia 0€30MacHOrO TpyAa MpPH MPOBEICHUU HCCIEIOBAaHUN B paMKax ydeOHOro
OKCIIEPUMEHTa, Yy4YeOHO-UCCIEAOBATENbCKOM M  MPOEKTHOW  JESATENBHOCTH C  HCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOr0 000PYAOBAHMUS;

pemars pacy€THbIE 3aJaddl C SBHO 3aJaHHON (PU3MYECKOW MOJENbl0, MCHOJIb3Ys (hU3MUecKue
3aKOHBl W NPUHIMIBI, HA OCHOBE aHAIM3a YCIOBHUS 33/Ja4M BBHIOMpaTh (PU3MUYECKYIO MOJIENb, BBIIEIATH
¢uznyeckue BeNTUYUHBI U (GOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pellieHus, MPOBOJUTh PacuéThl U OILCHUBATb
PEaIbHOCTh MOJIYYEHHOI'O 3HaYEHUS! PU3NYECKON BETUUHUHBI;

pelmars KayeCTBEHHbIE 3aJaud: BBICTpauBaTh JIOTUYECKM HENPOTUBOPEUMBYIO  LIETIOUKY
paccyXKIeHU ¢ ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pU3HUYECKHE SBICHHUS;

WCIOJIb30BaTh MPH PEUIEHUHM Y4YeOHBIX 3a/lad COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH IS
MOMCKA, CTPYKTYpPUPOBAaHMS, WHTEpIpETallMM W MpeJICTaBiIeHUs] Yy4eOHOM M HayyHO-TIOMYJISpHOU
uH(pOpMaIlMK, TOJYUYEHHON U3 pa3NUYHBIX HCTOYHHKOB, KPUTHUECKH AaHAIU3UPOBATH MOIYyYAEMYIO
UH(POPMALIUIO;

OOBSACHATH NPUHLUIIBI IEHCTBUS MAIlIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3iinyaTh YCIOBHS
ux 0€30IaCcHOIr0 MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI  BKJIaJa POCCHMCKUX U  3apyOeKHBIX y4EHBIX-(DU3HKOB B Pa3BUTHE

HAayKH, B 00BSICHEHHE MponeCcCOB OKPYNKAOIICTO MHUPA, B PA3BUTUC TCXHUKHU U TCXHOHOTHﬁ;
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WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (pU3MKe B MOBCEAHEBHOW IKU3HU Ui OOecreyeHus
0€30IaCHOCTH MpHU O0paIlIeHUH C TPUOOPAMU U TEXHUYECKHMMHU YCTPOWCTBAMM, JJIsI COXPAHEHHS 37J0POBbS
U COOJIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;

paboTaTh B IPYIIIE C BHIOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh PabOTy IPYIIIbL,
paloHaIbHO paclpeAessaTh 0043aHHOCTH M IUIAHUPOBATh NIEATEIbHOCTh B HECTaHAAPTHBIX CHUTYAIlMsX,

aJIeKBaTHO OLICHUBATh BKJIAJl KaXKJ0I'0 U3 YUaCTHUKOB I'PYIIIIbI B PELIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

3. COAEP KAHUE OBYYEHUA
10 KIIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®dusznka — HayKa o npupoje. Hayunsie MeTo1bl MO3HAHUA OKpYXkKaromiero Mupa. Posib skcnepumenTa u
TEOpHUU B IPOIECCE MO3HAHUS IPUPOJIbL. DKCIEPUMEHT B ¢pusuke. MoenupoBaHue buznyecKux
SIBIICHUH u nporeccoB.  HaydHbI TUIIOTE3BI.

dusnyeckue 3aKOHbI U TCOpHUU. rpaHI/II_UpI MNPpUMCHUMOCTHU (1)I/I3I/ILIGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHA.

Ponb u MecTo pu3uku B GpopMUPOBAHNUN COBPEMEHHOM HayYHOW KapTUHBI MUpPa, B TPaKTUYECKON
NEITEILHOCTH JIIOIEH.

AHanorosblie U ITU(POBBIE U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemartuka

Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABMkeHusA. Cucrema orcuéra. TpaekTopusi.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHalIbHOM TOUKH,
UX MPOEKIMH HAa OCHU CUCTEMBI KoopAuHAT. ClI0’KeHUE EPEMEIIEHNN U CII0)KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MIPSIMOJIMHEWHOE ABMKeHUE. | paduku 3aBUCHMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS, MyTH U IEPEMEILICHUS] MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoboaHoe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHS.
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KpuBonuneliHoe nmxeHue. J[BUkeHrne MaTepruaibHOM TOYKH MO OKPYKHOCTH C MOCTOSTHHOM 10 MOJYJIIO
CKOpOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHHAast ckopocTh. [lepron u yactora obOparieHusl.
LenTpocTpeMuTenbHOE yCKOPEHHE.

TexHu4eckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: CIIUOMETP, ABUKEHUE CHAPSA0B, LIETIHbIE U
PEMEHHBIE IIEpPEIaYn.

Monenb CUCTEMBI OTCuUéTa, WLTFOCTPAIUA KHHEMAaTHIECKHUX XapPAKTEPUCTUK
JIBHKCHHUS.

[TpeoOpazoBanue ABMKEHUN € UCIOIB30BAaHUEM MPOCTHIX MexaHu3MoB. [lafienue Ten B Bo3yxe U B
pa3pe’keHHOM MPOCTPAHCTBE.

HaGmionenne nBmwkeHus — Tena, OpOLIEHHOTO IOJ — YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.
N3mepenne yckopeHust cBOOOJHOTO najieHus. HanpasieHne CKOpOCTH NPH IBMKEHHUH 110 OKPY>KHOCTH.
YdeHn4ecKuil SKCIIEpUMEHT, Ta0opaTopHbIe PabOTHI

W3ydenune HepaBHOMEPHOTO ABMKEHHS C IEITBIO OIIPEICIIEHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue COOTHOLICHUS MEXIY MYTSIMH, HIpPONJAEHHBIMH  TEJIOM 3a [10C]e0BaTeIbHbIe
paBHBIE MPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUH C HaYaJIbHON CKOPOCTbHIO, PaBHOW HYIJIIO.

I/I3y‘{CHI/Ie JABHXXCHHS LIApHUKa B BSI3KOH KHUIKOCTH. HSy‘IGHI/Ie JBHXXCHUA TCIIA, 6pOI_HeHHOFO
TOPHU30OHTAJIbHO.

Tema 2. Jlunamuka
[IpuHnun otHOocuTensHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MIHepumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3utiuu cui. Bropoit 3akon HeroToHa 11 MaTepuaibHOM TOUYKH.
Tpernii 3akoH HbIOTOHA [U1s1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectd. [lepast kocmuueckas ckopocts. Cuita ynpyroctu. 3aKoH
I'yka. Bec Tena.

Tpenue. Buasl Tpenus (okos, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagounuent tpennst. Cuiia COnpoTUBICHUS NP ABHXKEHUU Tela B
KUJKOCTH WM rase.

[ToctynaTtenbHoe U BpamareabHOE JBUKEHHE a0COTOTHO TBEPAOIO Tela.
MOMEHT cuiIbl OTHOCUTENBHO OCH BpalleHud. [1nedo cumbl. Y cnoBus paBHOBeCUs: TBEPAOTO TeNa.

Texuudeckue yCTpOﬁCTBa U MPAKTUYICCKOC IMPUMCHCHUC: ITOAIINUITHUKHU, IBUKCHUC NCKYCCTBCHHBIX
CITYTHUKOB.

SIBneHue nHepuuu.
CpaBHEHHE Macc B3aUMOJIEUCTBYIOIKX Tell. Bropoii 3akoH HbroToHa.

N3mepenne cuit. CrioxKeHUe CUIL.
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3aBUCHUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yckopeHHOM noabEMe U nageHu. CpaBHEHUE CUIT TPEHUS TOKOS, KAUeHUS U
CKOJIb)KEHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tella. Buasl paBHOBECHS.
Y4eHn4ecKkuid HKCIIEPUMEHT, 1TabopaTOpHbIE pabOThI
Nzydenue nBmxeHust Opycka o HaKJIOHHOH MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJ  YIOPYTOCTH, BO3HHUKAIOIIMX B IPY)KUHE |
PE3UHOBOM 00pasiie, OT ux nehopManuu.

HccnenoBanue yclioBUi paBHOBECHS TBEPIOTO Tella, HMEIOIIETO OCh BpalleHHSI.
Tema 3. 3aKOHBI COXpAHEHUS B MEXAHUKE

I/IMHYJ'H:C MaTCpHaHBHOﬁ TOYKHN (Teﬂa), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHy.]'IbC CHJIBI 1 U3BMCHCHUC
HUMITYJIbCA TCJIA. 3akoH COXPAHCHUSA UMITYJIbCA. PeakTuBHOE JBUXKXEHUE.

Pabora cunbl. MOITHOCTB CHJIBIL.
Kunernueckas 3neprusi MarepraabHOi Touku. Teopema 00 U3MEHEHUN KUHETUUECKOI SHEPTUH.

[orentmaneHas sHeprus. [loTeHManpHas SHEPTUs yIPYro 1ehOpMUPOBAHHOMN PYKUHEI.
[loTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaHBHHe K1 HCIIOTCHIMAJIBbHBIC CUJIBI. CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX CHJI C UBMCHCHUECM
MEXaHUYECKOMH OHCPIUU CUCTCMBI TCII. 3akoH COXpPaHCHUA MEXaHUYECKOM OHCPTHH.

YHPYFI/IG " HCYIIPYTHUEC CTOJIKHOBCHU.

TexHnuecKkue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHHE: BOAOMET, KOTIEP, IPYKUHHBIA TUCTOJIET,
JIBIDKEHUE paKeT.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUJKEHUE.

[lepexon moTeHIMaIbHON PHEPTHUH B KHHETUUECKYIO M 00paTHO.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE padOTHI

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBaHue CBA3U pa6OTBI CHJIBI C U3MEHEHHEM MEXaHUYECKOU OHEPIHUU TCJIa HA IPUMEPC PACTAKCHUA
PE3UHOBOI'O KT'yTa.

Paznen 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON TEOPHUH

OcHOBHBbIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU U MX OMBITHOE 000CHOBaHKE. bpoyHOBCKOE
neuxenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS 4aCTHUIL BellecTBa. Mojenu CTpoeHus
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ra3oB, KHUIKOCTEH U TBEPABIX TN U 00BICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojenield. Macca u
pa3zmepsl Mosiekyn. KonnuectBo Bemectsa. IlocrostHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH UCAIbHOTO Ta3a.
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHel KHHETUYECKOM SHEPTruu TEeIIOBOrO JBUKEHHSI YaCTHI] ra3a.
[lIxana remnepatyp KenpBuna. ['a30Bbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akoH
HanpToHa. HM3o0mpoliecchl B HeaabHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BemecTBa. I paduueckoe
IpeCTaBICHNE U30IIPOIIECCOB: H30TEPMA, U30X0pa, H300apa.

TexHUyeckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

OMBITHI, JOKA3BIBAIOIIKNE TUCKPETHOE CTPOCHUE BellecTBa, (poTorpaduu MOJIEKYI OPraHMIECKUX
COCTUHEHUN.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B. Moerab OPOYHOBCKOTO JTBHUKEHHUSI.
Mogens onbita LlTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3auMOeicTBUs. Moelb,
WUTIOCTPUPYIOIIAsl IPUPOAY AABJICHUS I'a3a HA CTEHKU COCYAA.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAE€AIBbHOTO ra3a, U30MpOLIECChI.
Y4eHnueckui SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

OHpe,Z[CJ'ICHI/Ie MacCChI BO31yXa B KJIACCHOM KOMHATe Ha OCHOBE H3MepeHHI>i 00BEMa KOMHAaTHI, AaBJICHUA U
TEMIICPATypPhbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peXEHHOIO rasa.
Tema 2. OCHOBBI TEPMOJIMHAMUKH

TepMmoanHaMuyeckas cucteMa. BHyTpeHHsIs SHeprusi TEpMOIMHAMUYECKOW CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss SHEprusl 0OJHOATOMHOI'O UAEabHOTO raza. Busl
TEIUIONEPEIa4yt: TEIJIONPOBOIHOCTD, KOHBEKIUS, U3Yy4CHHE. Y A€IbHAs TEINIOEMKOCTD BEILIECTBA.
KonuuecTBo TEIIOTHI IpH TEIIoNepenaye.

[Tonsarue 06 anuadatHom mporiecce. [1epBriil 3akoH TepMoauHaMuKU. [IpumeHnenne nepBoro 3akoHa
TEPMOJIMHAMHUKH K u3ompolieccaM. [ padudeckas unTepnperaius paboThl rasa.

BTopoii 3akoH TepmoanHamMuky. HeobpaTHMOCTh TPOIIECCOB B MPUPOJIE.

TenoBbie MamuHbI. [IpuHIUIIBL JeHCTBUS TeMI0BbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B TETUIOBBIX
mammHax. Koadduuuent noneznoro aerictsus ternoBoit mamusel. [ukn Kapuo u ero kosddunment
MOJIE3HOTO JACHCTBUS. DKOJIOTUUECKHUE MPOOIEMBI TETIIOIHEPTETHKH.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTAaTEIb BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOAWIBHUK, KOHJUIIMOHED.
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M3MeHeHne BHYTPEHHEH SHEPrUM Tella IPU COBEPILIEHNUN paOOThI: BBIIET NPOOKH U3 OYTBHUIKH MO
JIeMCTBUEM CKATOTO BO3J/lyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTEM TpeHHUs
(BUICOIEMOHCTpAIHS ).

W3meneHne BHyTpeHHEH HEPruy (TeMIIepaTypsl) Tea npu termionepenade. OmbIT Mo aguadaTHOMY
pacUIMpEeHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.
Y4eHUYEeCKUH IKCIIEPUMEHT, JJabopaTopHbIE pabOThI

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. ArperaTHble cOCTOsIHUS BellecTBa. Pa3zoBble NEPEXOIbI

[TapoobpazoBanue u koHaeHCanws. Vicapenue u kuneHue. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh

BO31yXxa. Haceimennslii map. Y nenbHas TemioTa mapoodpa3oBaHusi. 3aBUCHMOCTD TEMIIEPATYPhl KUTICHUS

OT AAaBJICHUS.

Teépmoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPOIHS CBOWCTB KPUCTAILIOB. JKuakue
kpuctauibl. CoBpeMeHHbIe MaTepualibl. [aBpienne u KpucTamu3anus. Y 1eJbHas TeIyIoTa IJ1aBJIeHUS.
CyO6numarusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC IIPUMCHCHUC. TUTPOMETP U IICUXPOMETP, KAJTIOPUMCETDP,

TCXHOJIOTHUH IMOJTYYCHHUA COBPEMCHHBIX MATCPHUAIOB, B TOM YHCJIIC HAHOMATCPHAJIOB, © HAHOTCXHOJIOT'MH.

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenue npu noHmxkeHHOM AaBieHUU. CriocoObl H3MEPEHUs BIaXXHOCTH.

Habumronenne HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOTO BellecTBa. JleMoHcTpalysi KpUcTaioB.
YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOTHI

N3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nes 4. DinekTpoamHaMuKa

Tema 1. Dnekrpocraruka

OnexTpu3anus Ten. JNeKTpudyeckui 3apsia. J(Ba Buia anekrpudeckux 3apsaaos. [IpoBoanukwy,
JURJIEKTPUKY U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa.

Bzaumopeiictue 3apsanoB. 3akoH Kynona. ToueuHbll 3IEKTPUUECKUAM 3apsl. DIEKTPUUECKOE TOJIE.
Hanpsk€HHOCTE 2sekTprdecKoro nois. [IpuHun cyneprno3unmum daeKTpuIecKux noen. JInanumu
HaIPSKEHHOCTH 2JIEKTPUYECKOTO TTOJIS.

PaGora cun anextpocrarnueckoro nois. [lorenmuan. Paznocts notenunanos. [IpoBogHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J(uanekTpuueckas MpOHULaeMOCTb.

OnekrpoéMkocTh. KonpeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJCHCATOpa.
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DHeprus 3apsHKEHHOTO KOHICHCATOPA.

TexHuyeckue ycTporCTBa U MPAKTUYECKOE TPUMEHEHHE: AIEKTPOCKOIL, AIEKTPOMETP, SJIEKTPOCTATHUECKAs
3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAIbHBIN annapar, CTpyWHBIN PUHTEP.

YCTpOﬁCTBO " IIPUHIOUIT HeﬁCTBHH SJICKTPOMCETpaA. BSaHMOHeﬁCTBHC HASJICKTPU30BaHHBIX TCII.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX Tell. [[pOBOIHUKY B AJIEKTPOCTATUYECKOM TOJIE. DIIEKTPOCTATHUECKas
3allUTA.

JIM3IeKTPUKHY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTD I-)HGKTpOéMKOCTI/I IIOCKOI'0 KOHACHCATOpa OT IIoaaun IIaCThuH, paCCTOAHUA MCXKAY HUMHU U
I[HBJIGKTpH‘-IGCKOfI MMPOHUIIACMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

YyeHn4eckuil SKCIepUMEHT, J1abopaTOpHbIE pabOThI

W3mepeHnue 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTosIHHBIN 371eKTpUUECKUN TOK. TOKU B pa3InYHBIX cpeaax

DIEeKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTprueckoro Toka. Microunuku toka. Cuiia Toka.
TlocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LIETH.

DIIeKTpUUYECKOe CONPOTHUBIICHUE. VY nenbHoE CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarenbHOE, MapatienbHOE, CMEIIAHHOE COeIMHEHUE TPOBOIHUKOB.

Pabota anextpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOMHOCTD 37I€KTPUIECKOTO TOKa.

DIEeKTPOABMKYIIAS CUJIa U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA. 3aKkoH OMa Jist IIOJTHOM
(3aMKHYTO¥) NekTpruueckoi renu. Koporkoe 3aMbIkaHue.

DNeKTpOHHas TPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 371eKTPOHHBIX y4ykoB. [lonynpoBoguuku. CoOcTBEHHas U
IpUMECHask IPOBOAUMOCTh MOJTYITPOBOJHUKOB.

CgoiicTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUYECKUH TOK B pacTBOPAx M pacIulaBax 3JEKTPOIUTOB. DIEKTPOIUTHUYECKAS AUCCOLUALIMS.
DNEKTPOIU3.

SJ'ICI(TpI/I‘-ICCKI/Iﬁ TOK B razax. CaMOCTOSTENIbHEINA U HECAMOCTOSTEIIbHBIN pa3psna.

Momaus. [Tnazma.
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TexHMYECKHE YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT, HCTOYHUKHU
TOKa, AJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, STEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIH IM0JI, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaTbBAHUKA.

I/I3MepeHHe CHJIbI TOKA U HAIIPSIKCHUS.

3aBUCHUMOCTh COIIPOTUBJICHUS MUINHAPHUYICCKUX ITPOBOAHUKOB OT JJIMHBI, IIJIOMAAX IMOIICPEYHOI0 CEUCHUA
" MaTcpuraiia.

CwMmenranHoe COCIUHCHHNEC ITPOBOJHUKOB.

HpHMOG HU3MCPCHHC BJIGKTpO,I[BI/I)KyHleﬁ CHJIBI. KOpOTKOC 3aMbIKaHUEC I'aJIbBAHHYCCKOT'O
OJIEMCHTA U OLICHKA BHYTPCHHECT'O COIIPOTUBJICHUS.

3aBUCUMOCTH COMPOTHUBIICHUSI METAJUIOB OT TeMIeparypsl. [[poBOIUMOCTb 31€KTPOIUTOB.
HckpoBoii pa3psia v IPOBOAUMOCTH Bo3ayXxa. OHOCTOPOHHSIS POBOIUMOCTD JHOIA.
Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThHI

H3yueHre CMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

H3mepenue 31eKTpOIBIKYILEH CHUJIbl HCTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUS.
Hab6monenue anexrponusa.

Me:xknpeamMeTHbie CBSI3H

N3yuenue kypca pu3uku 0a30BOro ypoBHS OCYILECTBIISETCS ¢ YUETOM COAEPIKATEIBbHBIX MEXKIIPEIMETHBIX
CBsA3€H ¢ KypcamMy MaTeMaTHKHU, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

MC)KHpeI[MeTHBIC IMOHATHS, CBA3aHHBIC C U3YUCHUECM MCETOJJOB HAYUHOT'O [TO3HAHUA: SIBJICHUC, Hay‘lHBIfI
(1)aKT, THUIIOTE3A, (I)I/ISI/I‘ICCKB.H BCJINYNHA, 3dKOH, TCOPUH, Ha6J'IIO,[[eHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHUC,
MOZACIIb, UBMCPCHUC.

MaremMaTHKa: pelieHre CUCTEMbI YpaBHEHHH, TuHeitHas GyHKuus, napadosna, runepooia, ux rpaduku 1
CBOWCTBA, TPUTOHOMETpHUUECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonorusa: MexaHn4yeckoe ABMKEHUE B JKMBOM npupone, )II/I(I)(I)}GI/IH, OCMOC, TEIUIO0OMEH JKHUBBIX
OpTraHnu3MOB (BI/I,Z[BI TCILIoNepeaaiu, TCIJIOBOC paBHOBeCI/Ie), SJICKTPHUYCCKUC SABJICHUSA B JKHUBOM pupoze.

XUMUS: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYJI, MOJIb BCHIECCTBA, MOJISIpPHAA Macca,
TEIIOBBIE CBOMCTBA TBépI[BIX TCI, JKHIKOCTEHN U ra3oB, SJICKTPHUYCCKUC CBOMCTBa MCTAJJIOB,
QJICKTPOJIUTHUYCCKAA AUCCONUMalA, raJIbBaHHUKaA.

I'eorpadusi: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

TexHomorus: Hp606pa3OBaHI/IC JBHKEHUH C UCIOIb30BaHUEM MCXaHU3MOB, y‘{éT TPCHUA B TCXHUKC,
MNOAIIHITHUKH, HUCIOJB30BAHNC 3dKOHA COXPAHCHUA HWMITYJIbCa B TCXHUKC (paKeTa, BOOOMET U ,upyme),
ABUTaTCJIb BHYTPCHHCTO CrOPAaHUs, ITapoBas Typ6I/IHa, OBITOBOM XOJIOAUJIBHUK, KOHAUITUOHCP, TCXHOJIOTUH
MMOJIy4YCHHA COBPCMCHHBIX MATCPUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOT'NH,
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ANIEKTPOCTATHYECKAsK 3alUTa, 3a3EMIICHUE JIEKTPOIIPHOOPOB, KCEPOKC, CTPYIHHBIN PUHTED,
3JIEKTPOHArpeBaTeNIbHbIE TPUOOPHI, JTEKTPOOCBETUTEIIbHBIE IPUOOPHI, FAIbBAHUKA.

11 KJIACC
Pa3nes 4. DinekTpoamHaMmuka
Tema 3. MarauTHoe nojie. DJI€KTpOMarHuTHasi MHIYKIUS

[TocTosiHHBIE MarHUTHI. B3aumMonelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHoe noje. BeKTop MarHuTHOU
MHAyKUUU. [[puHouMn cyneprno3uuuy MarHUTHLIX 10J1e. JInHUKM MarHuTHOM uHAyKuuu. Kaptuna imHuii
MAarHUTHOM MHAYKIIMH MOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTHO€ 110J1€ IPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIIMY MarHUTHOTO MOJIS JUIMHHOTO IPSIMOTO
IIPOBOJHMKA U 3aMKHYTOT'O KOJIbLIEBOI'O IPOBOAHKKA, KAaTYIIKKU ¢ TokoM. OnbiT Dpcrena. Bzaumoneiicraue
IIPOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Moaynb U HanpaBlieHUE. J[BrkeHNE 3apsXKEHHOM YaCTHIIBI B OJJHOPOIHOM MarHUTHOM
nosie. Pabota cuiiel Jlopenna.

SIBieHue MeKTpOMarHuTHOM UHAYKIHH. [I0TOK BeKTOpa MarHUTHOW MHAYKIIUU.
DNEKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON nHaykiuu dapayes.

Buxpesoe ANEKTPUIECKOE mnosie. OJEKTPOJBIIKYIIAs CWJIAa HWHIYKIWU B POBOJIHUKE,
JBHKYILIEMCS ITOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM II0JIE.

[IpaBuiio Jlenna.
I/IHIIYKTI/IBHOCTI). SIBnenne CaMOMHAYKIHH. 3J'I€KTp0I[BI/I)KYHIa$I CuJjia CaMOUMHAYKINH.
OHeprus MarHUTHOT'O TOJISl KaTYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE I0JIE.

Texuuueckue YCTpOﬁCTBa U MPAKTUYICCKOC IMPUMEHCHUC: ITIOCTOSIHHBIC MAI'HUTHI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTUL, THAYKIIMOHHAA T1€Yb.

OmneiT Opcrena.

OTKJI0OHEHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM IoJIeM. JINHUK MHAYKIUYA MarHUTHOTO TOJIS.
BzaumopeiicTBre AByX MpOBOJHUKOB ¢ TOKOM. Cuiia Ammepa.

JeiictBue cumbl JIopeHIIa Ha HOHBI JIEKTPOIUTA. SIBIIEHNE 3JIEKTPOMArHUTHON MHAYKLIHH.

IIpasuiio Jlenuna.

3aBUCHUMOCTh 3JIEKTPOJABMKYIIEH CHJIBI MHAYKIUHU  OT CKOpPOCTH W3MEHEHUS MarHUTHOTO

IIOTOKa.
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SIBeHne caMOMHIYKIINH.
YueHnYeCKUil SKCIIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI
W3yueHre MarHuTHOTO TIOJISI KATYIIKA C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MAarHUTa Ha paMKy ¢ TOKOM. MccnenoBaHue siIBICHUS
ANEKTPOMArHUTHOW UHAYKIIHUH.

Pa3nes 5. Kosie6anust 1 BOJTHBI
Tema 1. Mexanuyeckue 1 3JEKTPOMAarHUTHBIE KOJICOaHUs

KonebarenbHas cuctema. CBoOOIHBIE MexaHNUecKHe Koliebanus. ["apmonnueckue konebanus. [lepuon,
4acToTa, aMILIUTya U (a3a konedbanuii. [Ipy>kuHHBIA MasTHUK. MaTeMaTHYECKU MasiTHUK. Y paBHEHHE
rapMoHHYecKux KoneOanuii. [IpeBpaiieHue s3HepTun Mpu rapMOHUIECKUX KOJICOaHUSX.

KonebarenbHblil KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KojeOaHus B UealbHOM KoJeOaTeIbHOM
KOHTYpe. AHAJIOTHS MEXy MEXaHUYECKUMH U JIEKTpOMarHuTHbIMU Kosebanusmu. @opmyna Tomcona.
3aKOH COXpaHEHUs PHEPTUH B UICATHHOM K0JeOaTeTbHOM KOHTYpE.

IIpencraBnenue o 3aTyxarolmux KoieOaHusx. BoiHyXk1eHHbIe MexaHUUYecKkue Konebanus. Pe3onanc.
BrIHYXIeHHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHUSI.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HepeMeHHHﬁ TOK. MOIIIHOCTH MMEPEMECHHOI'O TOKA. AMHJ’II/ITy,I[HOG n
Z[eﬁCTBYIOHlCC 3HAUYCHHUC CUJIbI TOKA U HAIIPSAKCHUA.

Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedICHUE SIEKTPUUECKON SHEPIHUH. DKOIOTHIECKHE
PHUCKH TIPU MIPOU3BOJICTBE IJIEKTPOIHEPTuu. KyabTypa UcIonb30BaHusl SJIEKTPOIHEPTHH B TOBCEAHEBHON
YKU3HU.

Texuuueckue YCTpOﬁCTBa U MMPAKTUYICCKOC ITPUMCHCHUC: BHCKTpI/I‘{eCKI/Iﬁ 3BOHOK, I'€HCPATOP MEPEMEHHOT'O
TOKa, JIMHUU JJICKTpOoICpeaa.

JeMoHcTpanun

HccnenoBanue IapaMeTpoB  KosiebaTeNbHOM CHUCTEMBI (Mpy>KUHHBIM WU
MaTeMaTHYECKUI MasTHHK).

Hab6monenue 3aryxatonux kosnedanuii. MccnenoBanue CBOMCTB BEIHYKIEHHBIX KosieOanuii. Habmonenue
pe3oHaHca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusl.

Ocuumiorpammel (3aBUCHUMOCTHU CUJIBI  TOKa U HaIlpsSOKEHUsT OT BpPEMEHH) IS
3JIEKTPOMArHUTHBIX KosieGaHui.

Pe3onanc OpU  TOCTCIOBATEIBHOM COCJIMHEHUHM PE3UCTOpa,  KATYIIKH WHAYKTUBHOCTH U
KOHJICHCATOpa.

Mogens TUHUN QJICKTPOIICpCaAaYn.
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YueHnYeCKUil SKCIIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI
HccnenoBanue 3aBUCUMOCTH ITEPHOAA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT JUTUMHBI HUTH M MaccChl rpy3a.

HccnenoBanue nepeMeHHOI0 TOKA B IIETIH U3 MOCIEA0BATEIbHO COCTUHEHHBIX KOHIEHCATOPA, KATYIIKU U
pe3ucTopa.

Tema 2. MexaHM4€ecKHE U 3JIEKTPOMATHUTHBIE BOJIHBI

MexaHuueckre BOJIHBI, yClI0BUS paciipocTpanenus. [lepuon. CkopocTh pacipocTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsle u MpoaoIbHBIE BONHBL MHTEpdepeHnrs n tudpakiuns MeXaHHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3IyYCHMsI 2JICKTPOMarHUTHHIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, v B anekrpomarauTHO! BosiHe. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE,
npeIoMIIeHUE, osipu3anus, tudppakuus, narepdepennns. CKOpoCcTh EKTPOMATHUTHBIX BOJH.

[Mxana QJICKTPOMAaruuTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMAaruauTHBIX BOHHBTGXHI/IKGI/I6HTy.

[TpuHIMIIBI pagHOCBSI3U U TeleBUACHUA. Pagronokanus. DIeKTpOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH
Cpebl.

TexHuueckue YCTpOﬁCTBa U MMPAKTUYICCKOC IIPUMCECHCHUC: MY3bIKAJIbHBIC NHCTPYMCHTBI, YJIBTPA3BYKOBAsd
JAUArHoCTuKa B TCXHUKC U MCAUIHUHE, padap, pa,Z[I/IOHpI/IéMHI/IK, TCJICBHU30pP, AaHTCHHA, TeJIe(bOH, CBUY-1eus.

OO0pa3oBaHue U paclpoCcTpaHEeHHE ONEPEUYHbIX U MPOJOIbHBIX BOJIH. Kosebutomeecs Teio Kak UCTOUHUK
3BYKa.

Habmronenne oTpaxxeHus U PEeIOMIICHHSI MEXaHUIeCKuX BoJIH. Habmroienrne naTepdepeHm u
TU(PPaKIUU MEXaHUYECKHX BOJIH. 3ByKOBOM PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9acTOTOM KOJeOaHUA.

HccnenoBanue cBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHHE, oJIspu3anus, 1udpakuus,
uHTepPepeHus.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. lIpaMonuHeliHoe pacnpocTpaHeHUE CBETa B ONHOPOAHOM cpene. JIyu ceera.
TodeuyHsI HCTOYHUK CBETA.

OTpaxceHHe cBeTa. 3aKOHEBI OTpa’XCHUA CBETA. HOCTpOCHI/Ie H306p8.)K€HHfIBHJ'IOCKOM 3CpKalic.

[Ipenomienue cBera. 3aKOHbI MPEIOMIICHHS cBeTa. AOGCOIOTHBIN MOKa3aTenb npenomieHusd. [loiaHoe
BHYTpEHHEE OoTpakeHue. [IpeaenbHblil yros MoJIHOro BHYTPEHHETO OTPAYKEHUS.

JHucnepcus cseta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

Cobupatoiue 1 paccenBaromye JMH3bL. ToHKas TuH3a. @OKYCHOE pacCTOSTHUE M ONTHYECKas cujla TOHKOM
nauH3bl. [locTpoenne n3obpaxeHuit B cobuparonmx u paccenBaromux JuH3ax. @opMyia TOHKON JIHH3BI.
VBenuuenue, JaBacMoe JIMH30MH.
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[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnogas ontuka. atepdepenius ceera. KorepeHTHbIC HCTOYHHUKH. Y CIIOBUS HAOIOICHNUS MAKCUMYMOB
¥ MUHUMYMOB B HHT€P(HEPEHIIMOHHOM KapTUHE OT ABYX CHUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpakiuronHas pemérka. Y caoBre Ha0II01eHUs TTIaBHBIX MAaKCUMYMOB MU MaeHUU
MOHOXPOMaTHUYECKOI'0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

HOJ'ISIpI/ISaI_II/IH CBCTa.

TexHUUecKkue yCTporucTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JTyna, (hoToanmapar, IpoeKIIMOHHbIH
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLNOHHAS PEIIETKA, TOJIIPOUS.

[psimonuueitHOE pacrpocTpaHeHHe, OTpaKeHHE U IIPEJIOMIIEHUE CBETA.

OnTrueckue npuOOpsI.

[Tonnoe BHyTpeHHee oTpaxkeHrue. Mojenb cBeToBojia. MccnenoBanue cBOMCTB n300pakeHU B JIMH3AX.
Mopnenun Mmukpockona, teneckomna. Habmonenue nunrepdepenuuu ceta. Habmonenue audpakuuu cBera.
HabGnronenue qucnepcuu ceerta.

[Tomy4yeHne crieKTpa ¢ HOMOIIBIO IPU3MBI.

[Tomyyenne criekTpa ¢ MOMOIIBIO AU paKIuOHHON peméTku. Halmronenne nonspusanyum cBera.
Y4eHnueckui SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

M3mepenne mokazaress mpesioMIeHus cTekia. MccnenoBanrue cBOMCTB H300paKeHUH B JIMH3AX.
HabGmronenue qucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIbHOCTH

['paHuIIBI IPUMEHNMOCTH KJIACCUYECKON MexaHUKH. [loCcTynaTel cienualbHOW TEOPUH OTHOCUTEIBHOCTH
MHBAapHAHTHOCTb MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHLIUIT OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPTUS IOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. Di1leMeHTBI KBAaHTOBOU ONTHUKHU

®ortonsl. opmyna [Inanka cBsa3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

OTkpeiTre U uccnenosanue Gorordpgexra. Oneitel A.I'. Cronerosa. 3akoHsl porodddexra. YpaBuenue
Oitamreiina 11 potoddpdexra. «KpacHas rpanuia» dpotodrddexra.

Jasnenue ceera. OnbiTel [1.H. JlebeneBa. Xumudeckoe JICHCTBUE CBETA.
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TexHuyeckue ycTpoicTBa U MpaKTUYECKoe MpUMeHeHHe: (OTONEeMEHT, GOTOAATUHK, COJIHEUHas OaTapes,

CBETOIMO/.
doTor¢ ekt Ha ycTaHOBKE ¢ IMHKOBOM IIacTUHOM. MccienoBanue 3aKkoHOB BHENTHETO (hoTodddeKTa.
CBeTOoquoI.

Conneunas Oarapest.

Tewma 2. Ctpoenue aToma

Mopnens atoma Tomcona. OnbiThl Pesepdopaa o paccestauro a-yactui. [ImanerapHast Mojenb aToMa.

[ocrynatsl bopa. U3ny4yenue u noriomienue poTOHOB MpH MEPEX0e aTOMa C OJTHOTO YPOBHS SHEPTUU Ha

npyroi. Buzasl cnektpoB. CriekTp ypOBHEN SHEPIUM aTOMa BOJOPO/a.
BoustHoBBIE cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyispHO-BOJIHOBOM Jyaiu3M.
CHOHTaHHOE U BBIHYK/JEHHOE U3JTyYEHUE.

TexHUYeCcKne YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOII), Jiasep,
KBAHTOBBII KOMITBIOTED.

Monens onbita Pesepdopaa. Onpenenenue IiIHMHBI BOJIHBI Ja3epa.
HabGmonenue nuHeivaTsix CieKTpoB u3nyueHus. Jlasep.
Y4eHnueckuil IKCIepuMeHT, J1abopaTOpHbIe pabOThI
Habmronenue nuHelyaToro CekTpa.

Tema 3. AToMHOE A11pO

DKCHEpUMEHTHI, J0Ka3bIBAIOIINE CII0)KHOCTh CTPOCHHUS Aapa. OTKpBITHE PaJUOAaKTUBHOCTU. OMbITHI
Pesepdopna no ornpenesneHuto cocTaBa paJuoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, 6era-, raMma-
U3ITy4eHus. BiusHue painoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpseiTHE IPOTOHA U HelTpoHa. HykionHas mozens siapa ['eiizenbepra— MBanenko. 3apsn sapa.
Maccosoe uncino saapa. M3otomsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3inydeHue.
3aKOH paiM0aKTUBHOTO pacnaja.

DOHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt maccol aapa. SaepHsie peakiuu. Jlenenue u
CHHTE3 sJep.

SAnepusiii peakrop. TepmosiaepHsiit cunTe3. [IpoOieMbl U EPCIEKTUBEI SIEPHON YHEPTeTUKY.
DKOJIOTMYECKUE aCIEKTHI AEPHON YHEPTETHKH.

SHCMCHTapHLIC YaCTHUIIEBI. OTKpBITI/IC MO3UTpPOHA.

MeToab! HaOIIOICHHSI U PETUCTPALIUH 3JIeMEHTapHBIX yacTull. DyHJaMeHTaIbHbIE B3aUMOJICHCTBUSI.
EnuncTBO u3nueckoil KapTUHBI MUPA.
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TexHuueckre yCTpoCTBa U MPAKTUYECKOE MTPUMEHEHHE: JO3UMETP, KaMepa BuibcoHa, siiepHbIi peakTop,
aToMHas 6oMo0a.

CY€T4YnK MOHU3UPYIOIINX YACTHII.

YueHn4ecKni SKCIepUMEHT, JJabopaTOpHbIE pabOTHI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Paznen 8. DiieMeHTHI AaCTPOHOMMH M ACTPOPU3UKH

Oransl pa3BUTHS acTpoHOMUU. [IpHKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMMHU.

Bun 3Bé3nH0T0 HeOa. Co3Be3aus, sipKue 3BE3/IbI, IUTAHETHI, UX BUAUMOE JBIbKeHne. CollHeuHas chucTeMa.

Counnie. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHua u 3B€31. 3BE3/IbI, UX OCHOBHBIE
XapaKkTEePUCTUKH. [lnarpaMMa «CreKTpaabHbIN KJIacC — CBETUMOCTBY. 3BE3/IBI TJIABHOU
[OCJIENOBATEILHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTDY 71 3BE3]1 IJTaBHOM MOCJIEA0BATENLHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMEHHbBIE PEICTABICHUS O IPOUCXOKACHUH U dBoonu ColHIA U
3BE3/. DTaIbl )KU3HU 3BE3.

Mnieunsiii [1yTs — Hama [Manaktuka. [lonoxenue u asuxenue Connua B ['anakruke.

Tunel ranaktuk. Paguoranaktuku v kBazapbl. YEpHBIE IbIPHI B SAPAX TAIAKTHK.

Bcenennas. Paciupenue Beenennoid. 3akon Xa66ma. PazOeranue rajiakTuk.

Teopus bosbmoro B3peiBa. PenukroBoe usirydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka. Hepeménnele mpo6ieMbl aCTpOHOMUM.
Yyennueckre HaOIOICHUS

HabmtoneHus HeBOOPYKEHHBIM I71a30M C UCHOIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH 1151
oTpeieNIeH s TOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3a1st CeBepHOro
NOJIyLIApHsl U IPKUE 3BE3MBI.

Ha6monenus B Teneckon JIynsl, maner, Mneunoro [lyrtu.
Oo6o0maronee NnoBTOPEeHUE

Ponb pusuky u acTpOHOMHUHM B 5KOHOMUYECKOMN, TEXHOJIOTUYECKOM, COLIMATILHON U 3TUYECKOM cepax
JeSITEIbHOCTH YEJI0OBEKa, POJIb U MECTO (PU3MKU U ACTPOHOMHUH B COBPEMEHHON HAyYHOW KapTHHE MUpA,
poJib pu3nueckoi Teopur B GOPMHUPOBAHUM MIPEACTABICHUH O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nuecKoil KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUH O
IIPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenune kypca Gpusznku 6a30BOT0 YPOBHS OCYIIECTBISIETCS C YIETOM COAEPIKATEIBHBIX MEKIPEIMETHBIX
CBsI3€H ¢ KypcamMHu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.
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MesKnpeAMETHBIC OHATHS, CBI3aHHBIC C U3YUYEHHUEM METOJIOB HAYYHOTO TIO3HAHHUS: SBJICHUE, HAYYHBIN
daxrt, runotesa, puuveckas BeIUINHA, 3aKOH, TEOPHSs, HAOIIOICHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE,
MO/JIe]Th, U3MEPEHHUE.

MareMaTHKa: peleHre CUCTEMbI YpaBHEHHH, TPUTOHOMETpHUYecKre (PyHKIIMU: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI K UX MPOCKIMK HA OCH KOOPMHAT,
CJIO’KEHUE BEKTOPOB, TPOM3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHMIA, TPU3HAKU TTIOA00US TPEYrOJIbHUKOB,
orpezesieHUe IO TUIOCKUX (puryp u 00bEéMa Te.

Buosnorus: sanexTpudeckue SBICHUS B )KUBOM MPHUPOJE, KoedaTenbHble IBUKEHUS B )KUBOU IPUPOJIE,
ONTUYECKHUE SBJICHUS B )KUBOU IIPUPOJIE, JEUCTBUE PAIUALIMYA HA KUBBIC OPraHU3MBI.

XHUMHSA: CTPOCHHUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs CTPYKTYpPa TBEPIBIX TEJl, MEXAHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHAIN3.

['eorpadus: MarHuTHBIE 1OJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX PYA, GOTOChEMKA 36MHON TOBEPXHOCTH,
IIPEICKA3aHNUE 3EMIIETPSICCHUM.

TexHonorus: IMHUM IEKTPOIEpead, TeHEpaTOp EPEMEHHOTO TOKA, dJIEKTPOJBUTATENb, UHYKIIMOHHAS
neyb, pajap, paguonpuéMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus, mpoeKIMOHHBIH anmapar,
BOJIOKOHHAs! OIITHKA, COJTHEUHast OaTapes..
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4.CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHON JUCIUTLIIMHBI

4.1.00beM yueOHOro npeaMera u BU/bI y4eOHOH padoThl

Buna yueOHoii padoThI

O0BbeM yacoB

O0bem o0pa3oBaTeIbHON NpoOrpaMmbl (Bcero) 100
O0bem padoThl 00y4arOIIUXCH BO B3AaUMO/AEHCTBHH C NpenogaBartesiemM 8
B TOM YHUCIIE:
JEeKIUH
2
nabopaTopHbIC 3aHATHS
4
MPaKTUYECKUE 3aHITUS
92
CamocrosrtenbHas pabora
2

[TpomexyTrounas attectauus B popme auddepeHunpoBanHoro 3auéra
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4.2 TemaTuueckoe MJIAHMPOBaHNE U COePKaHUE 00111e00pa30BaTeNIbHOI TucHUIIHHBI «DU3KA»

HaunmenoBanmue Oo6bem
Conep:xxanue ydye0HOro Mmarepuaja u (opMbl OPraHU3aANUM AeSITeJIbLHOCTH 00y4a0IIMXCS
pa3iesioB U TeM 4acoB
1 2 3
Pasznea 1. Mexanuka 20
Tema 1.1 OCHOBHOE coJiep:KaHue
OcHOBBI KHHEMATHKH | MexaHn4ecKoe JABHKEHUE U €TO BUIBI.
VYckopenue. [lpsmonuHeiiHOe IBHXKEHHE C NOCTOSHHBIM YCKOpPEHHEM. [IBMKEHHE C TOCTOSIHHBIM YCKOPEHUEM -
CBOOOHOTO MaICHHUS.
PaBHOMEepHOE [BUJKEHME TOYKM 10 OKPYKHOCTH, YIJIOBasg CKOpOCTh. lleHTpocTpeMHUTENbHOE YCKOpPEHHE.
Kunemartunka abcomoTHO TBEPAOro Tela.
CamocrosiTesibHasA padoTa: 7
N3yuenune Teopernueckoro Marepuana: MexaHuueckoe JABMKEHUE U ero Buabl. KuHeMatuueckue BeJIMYMHBL: MYTh,
IepeMEIIEHUE, CKOPOCTh, YCKOPEHHE. 3aKOHBI MEXaHUYECKOTO JIBUKEHHUSI.
OTBeThI HAa BOIPOCHI
TectupoBanue
Pemenue 3anau
Tema 1.2 OcCHOBHOE co/Iep:KaHue
OcCHOBBI ITMHAMHUKH OcHoBHas 3anada nuHaMuku. Cumna. Macca. 3akonsl Mmexanuku Hprotona. Cusl B mpupone. Cuila TSDKECTH U CHIIa -
BCEMUPHOI0 TATOTEHUs. 3aKOH BceMupHoro TsaroteHus. [lepBas kocmuueckas ckopocts. Bec. HeBecomocTs. Cuibl
ynpyrocty. Cuiiel TpeHusl. JIBuKeHHe I1aHeT U MalbIX Tesl COTHEYHOM CUCTEMBI.
CamocrosiTesibHas padora: 7
N3ydenue TeopeTnueckoro Matepuaia: 3akoHsl MexaHuku HetoTona. Cumsl B mpupose. OTBeThl Ha BOIPOCHI
Tectuposanue. Pemenue 3anau
Tema 1.3 OcCHOBHOE co/Iep:KaHue
3akoHnbl coxpanenusi B | mnynbe Tena. Mmmynbe cuiibl. 3aKOH COXpaHeHMs uMMMynbca. PeakTuBHOe NBHkeHHe. KuHeTnueckas sHeprus.
MeXaHUuKe [TorennmanpHas sHeprus. 3aKOH COXPAHEHNs MEXaHUYECKON SHEPIHH. -
CamocrosiTesibHas padora: 5

Nzyuenune Teopernyeckoro matepuana: Ummynsc tena. UMimynbe cuitbl. 3aK0OH COXpaHEHHsS UMIyJIbca. PeakTuBHOE
nekenue. Kunerndeckas sneprus. [loteHuumanbHas sHeprus. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUU.
OTBeTHI Ha BONIPOCHI
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TectupoBanue
Pemenue 3agau

IMpakTnyeckoe 3ansaTue [I3Nel
«Teopernueckne 0CHOBbI MexaHUKHU. Pemmenue 3axa4 no pasaeny «MexaHukay.

Paszgea 2. MoJsiekyJsipHasi pM3uKa 1 TEPMOIUHAMHUKA

20

Tema 2.1
OCHOBBI MOJIEKYJISAPHO-
KHHETHYeCKOH Teopuu

OcHoBHoOe coJep/kaHue

OcHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHUECKOM Teopuu. Pasmepsl 1 Macca MOJeKysn U aToMoB. bpoyHoBckoe
neuxkenne. CTpoeHre ra3000pa3HbIX, KHUIKUX U TBepAbIX Tel. Mneanbublii ras. Jlapienue rasa.

OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKOM TeopuM Ta3oB. Temmeparypa M €€ H3MEpEHHeE.
TepmoanHaMuveckas mkaixa TeMIepaTypbl. AOCONIOTHBIN HyNb TeMiepaTypbl. CKOPOCTH ABMKEHHSI MOJICKYT U UX
U3MepeHue. YpaBHEHHE COCTOSHUS UACABbHOr0 raza. MoJsipHas ra3oBasi IOCTOSIHHASL.

CamocrosiTesibHas padora:

N3ydenue Teopetndeckoro marepuana: OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-KHUHETUYECKON Teopur. OCHOBHOE
YpaBHEHHE MOJIEKYIISIPHO-KUHETUUECKON TeOpHH ra3oB. TeMiieparypa u ee u3MepeHue. Y paBHEHUE COCTOSIHUS
U7ea’IbHOIO rasa.

OtBeThl Ha Bonpockl. . TectupoBanue. Penenue 3agau

Tema 2.2
OcHOBBI
TePMOAUHAMMKH

OcHoBHOE coepKaHue

Buytpennsis sHeprus cuctembl. BHyTpeHHsIs sHepTrHsl uaeanbHoro rasa. Padora u temnora kak Gopmbl nepenadu
SHEPTHUH.

KonuuectBo Temmotel. YpaBHeHue TersoBoro Oamanca. IlepBoe Hawano TtepMmoauHaMuku. Btopoe Hagaio
TEPMOJIMHAMUKH.

[TpuHIMIT NEHCTBUS TEIUIOBOW MAIIMHBI.

Tennossle guratenu. KI1J[ remmoBoro asurarens. Xon01uabHbIE MallIUHbL.

CamocrosiTesibHas padora:

N3yuenue Teopermyeckoro mMarepuana: BHyTpeHHssI sHeprusi ujeaidbHoro rasza. Pabora u Teruiora xak (HOpMBI
nepeiayy SHEPruu.

KonmnuectBo Temmotel. YpaBHeHme TermsoBoro Oamanca. IlepBoe Hawanmo TtepMmoamHaMuku. Btopoe Hagaio
TEPMOJMHAMUKH.

OTBeTHI Ha BONPOCHI

TectupoBanue

Pemrenue 3amau
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Tema 2.3
ArperaTHbie COCTOSIHUA
BellecTBa U (pazoBbie

OCHOBHOE cO/Iep:KaHue

Hcnapenne u koHaeHcamnus. HachIlICHHBIH Map W €ro CBOWCTBA. AOCONIOTHAsT M OTHOCHUTENbHAS BIIAXKHOCTH
Bo3ayxa. [lpubopsl nns ompeseneHus BIAXHOCTU Bosayxa. Touka pockl. Kunenue. 3aBUCHMOCTD TeMIiepaTyphbl

nepexoabl KUIICHUS OT JIaBJICHUS.
Kputnueckoe cocTosiHre BellecTBa. XapaKTEPUCTUKA KUAKOTO COCTOSHUS BEllecTBA. XapaKTePUCTHKA TBEPAOrO
COCTOsIHMSI BemlecTBa. Kpucrammumueckue u amopdHble Teia. YHpyrue cBOMcTBa TBepAbIX Tel. 3akoH ['yka.
MexaHnyeckrue CBOMCTBA TBEPBIX TEJ.
CamocrosiTesibHasA padoTa: 6
N3ydyenune Tteopernueckoro wmarepuana: lcnapeHue u KoHAeHcauus. HacbhllIeHHBII Map W ero CBOMCTBA.
XapakTepucTUKa MXUAKOTO COCTOSHUS BelIecTBa. XapaKTEpUCTHUKAa TBEPAOIO COCTOSHUS BELIECTBA.. YIpyrue
CBOMCTBa TBEpABIX Tel. 3akoH ['yka.
OtBeTtsl Ha Bonpockl. TectupoBanue.Pemenue 3axay
IIpakTuyeckoe 3ansaTue I13Ne2 1
«Teoperuyeckne OCHOBBI MOJIEKYJISPHON (PU3MKM M TEPMOJAMHAMHUKH, PelIeHHE 332/1a4 MO0 MOJIEKYJSIPHOM
¢usnke ¥ TEPMONHAMHUKE)

Pazjen 3. DuekTpoanHaMuka 18
Tema 3.1 OcHoOBHOE coaep:kaHue

DJIeKTpUYecKoe mosie | DIeKTpUUecKue 3apsanabl. 3aKOH COoxXpaHeHus 3apsana. 3akoH Kyrnona. Dnextpudueckoe moine. HampspkeHHOCTB
aneKkTpudeckoro nojid. [IpuHmun cynepno3unuu nosiei. [IpoBogHMKH B 3JIEKTpUYECKOM moJie. [[u3neKkTpuku B
AJIEKTPUUYECKOM TOJIE.
CamocrosiTesibHas padoTa: 6
N3yueHnne TeopeTnueckoro wmarepuana: OIEKTPUUYECKHE 3apsiibl, UX CBOWCTBA. OJEKTPUYECKOE II0JE, €ro
XapaKTEPUCTUKU
OTBeTHI HAa BOIPOCHI
TectupoBanue
Pemenue 3agau

Tema 3.2 OcCHOBHOE co/Iep:KaHue -
3aKOHBI IOCTOSIHHOTO | YCJIOBHSI, HEOOXOAMMBIE JJII BOSHUKHOBEHHS U TMOAJEPKAaHUS DIEKTPUIECKOro Toka. Cuiia Toka. DIEKTPHUECKOe
TOKa cornpotusiieHue. 3akoH Oma Juid ydactka uenu. [lapannenbHoe U mocieoBaTebHOe COeIMHEHNE IPOBOIHUKOB.

PaGota u MOIIHOCTH MOCTOSSHHOTO ToKa. TemioBoe aeilicTBue Toka 3akoH Jxoyms—IJleHna. DaeKTpoaBUKYIIAs
CcHJIa UICTOYHHMKA TOKa. 3akoH OMa ISt TOJTHOM LIEIH.
CamocrosiTeibHasi padoTa: 6
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N3ydyeHue TeopeTHYecKOro wmarepuana: OJEKTPUYECKUMH TOK, €ro xapakrtepuctuku. IlocimenoBarenbHoe U
napajuieJIbHOE COeIMHEHNUE MPOBOHUKOB.

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Pemrenue 3amau

Tema 3.4
MarsuTHoOe 1moJie

OcHoBHoOe coepkaHue

Bexktop wHOykuumum MarHuTHOro mnoJid. HampspKeHHOCTh MarHUTHOTO 1ons. JleMCTBHME MarHMTHOIO IMOJS Ha
MPSMOJIMHENHBIM MPOBOJHUK C TOKOM. BsaummonelictBue TokoB. Cuna Amnepa. [Ipumenenue cunbsl Ammepa.
MaruautHsbli notok. Pabota 1o nepemenieHuto NpoBOJHIUKA C TOKOM B MarHUTHOM II0JIE.

CamocrosiTesibHasA padoTa:

N3ydenue TeopeTnueckoro Mmatepuana: MarautHoe mnose, ero xapakrepuctuku. Cuna Amnepa. Cuna Jlopenia.
OTBeThI Ha BOIIPOCHI

TectupoBanue

Pa3gen 4. Kojie0aHus 1 BOJHBI

Tema 4.1 OcCHOBHOE cO/Iep:KaHue
Mexannueckue [Tonepeunbie ¥ MPOOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €r0 IPUMEHEHNE
BOJIHBI

CamocrosiTesibHas padoTa:
N3yuenune TeopeTnyeckoro Marepuana: MexaHHM4ecKUe BOJIHbI. XapaKTEPUCTUKUA BOJIHBI. 3BYK.
OTBeTHI Ha BOIIPOCHI
TectupoBanue

Tema 4.2 OcCHOBHOE co/Iep:KaHue

JiiekTpoMaruuTHbie | CBOOOAHBIE »JIIEKTpOMAarHuUTHBIe Konebanusa. [IpeBpamieHue n»Heprum B KojebarenbHOM KoHType. I[lepuon

K0JIe0AHUSA M BOJIHBI

CBOOOJIHBIX dJIeKTpuueckux KkoJsebanuii. Popmymna Tomcona. 3aryxaromue 5>JIEKTPOMAarHUTHBIE KOJIEOAHUS.
BeinyxaeHHsle anexktpuueckue konedanus. Ilepemennsiii Tok. ['eneparop mepemeHHoro toka. TpancdopmaTopsl.
[Tonmy4yenwue, mepenava U pacrpeielieHue dIEKTPOIHEPTHH.

DneKTpoMarHuTHele BOJIHBL. CBOMCTBAa 3J€KTPOMAarHUTHBIX BOJH. OTKPBITHIA KosneOaTenbHbIM KOHTYp. ONBITHI
I'T'epua. N3o6perenue paano A.C. IlomobeiMm. Ilonsitue o pamgmocsizu. I[lpunumn paguocssizu. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH.
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CamocTrosiTesbHasi padora

N3yuenue teopermueckoro marepuana: CBOOOAHBIC 3JIEKTpOMarHUTHbIe KosieOanus. [IpeBpaiienue sHepruu B
kosiebOaTenbHOM KoHType. I[lepmon cBOOOAHBIX 3iekTpuueckux Kosebanuit. @opmyna Tomcona. 3aTyxaromiue
AJIEKTPOMArHuTHBIE Kosebanusa. ['eHeparop mepemenHoro Toka. Tpancdopmaropel. llomydenue, mepemaya u
pacnpeziesieHue 3JIeKTPOIHEPTUH.

DNeKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. OTKPBITBIN KoneOaTeNbHBIH KOHTYpP. OTBITHI
I''T'epna. N3obperenue pamuo A.C. Ilomoem. [lonsarue o paauwocBsizu. Ilpuniun pamuocsszu. [IpumeneHue
3JIEKTPOMArHUTHBIX BOJIH. OTBETHI HA BOMPOCHL. TecTupoBaHue

IIpakTnueckoe 3ansaTue II3Ne3.
«MexaHnueckue K0J1e0aHUsI U BOJIHbI. DJIEKTPOMATHUTHbIE KOJIeOAHHS U BOJHBI»

Pa3pgen 5. OnTuka

13

Tema 5.1
IIpupona cBera

OcCHOBHOE cO/Iep:KaHue

Toueunslii ucToyHUK cBeTa. CKOPOCTh PACIPOCTPAHEHHsS] CBETA. 3aKOHBI OTPAKEHUSI W TMPEIOMIICHHS CBETA.
[Tpunnun [tolirenca. [loiHOEe BHyTpeHHEE OTpaKEHUE.

CamocrosiTesibHas padora

N3ydeHne TeopeTnueckoro MaTepuaia: 3aKoHbl OTPaXXEHUs U MpesioMiIeHus cBeTa. [lonHoe BHyTpeHHEee OTpaskeHue.
[TocTpoenne nzo0pakeHus peaMeTa B JINH3aX

OTBeTHI Ha BONIPOCHI

Tema 5.2
BoJsHOBLI€E cBOHiCTBA
cBeTa

OcHoBHOE coepKaHHe

WnTtepdepennus cera. KorepeHTHOCTH cBeTOBBIX Jyuel. MHTepdepenuus B Tonkux mieHkax. Koasna HeroToHa.
Hcnonb3oBanue nHTephepeHuy B Hayke U TexHuke. Judpakuus ceera. [udpakuus Ha menu B mapaiebHbIX
nydax. [{udpakumonnas pemerka. [lonspuzanus nonepednsix BodH. [lonspuzamnus ceeta. [Homsipoust. Jucnepeust
CBeTa.

Bunel uznyuyenuit. Bugsl cnexktpoB. Cnektpbl ucnyckanus. Crektpsl noryomeHus. CHekTpalbHbIM aHalu3.
CrexTpasibHble Kiacchl 3Be3/. YibTpaduosieroBoe uanyueHue. MHppakpacHoe u3inydeHue. PeHTreHOBCKUE JTy4H.
Wx npupona u coiictsa. [lIkasa 231eKTpOMArHUTHBIX U3ITyYEHUMN.

CamocrosiTesbHast padora

N3yuenne Teopernueckoro marepuaina: BomHoBwie cBoiicTBa cBeta. MHTepdepenuus cera. udpakuus cBerta.
[lonapuzanusa ceera. Jucnepcust cBera. Buael uznydenuit. Cnextpsl ucnyckaHus. CHIEKTpbl NOTVIOLICHMS.
VYabrpaduoneroBoe uzinydenue. MHdpakpacHoe uznydenue. PentrenoBckue myuu. Illkana 3meKTpoMarHUTHBIX
U3JIy4CHUH.
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OTBeTHI HA BONPOCHI. TeCcTUpOBaHUE

Tema 5.3
CnenuajbHasi Teopusi
OTHOCHTEJIbHOCTH

OcHoBHoOe coJep/kaHue

JIBr>KEeHHE CO CKOPOCTBIO cBeTa. [locTynaTel TeOpUM OTHOCUTEIBHOCTH U CIECACTBUS U3 HUX.
VHBapuaHTHOCTh MOAYJISE CKOPOCTH CBeTa B BakyyMme. OHeprusi mokos. CBsf3b MacChl M SHEPrUM CBOOOJHOM
YaCTULBL. DJIEMEHTBI PEIATUBUCTCKON IUHAMUKH.

CamocTrosiTesbHasi padora
Nzyuenune teopermueckoro marepuana: [locTynaTel TEOpHM OTHOCUTEIBLHOCTH W CIEACTBUS M3 HUX. OTBETHI Ha
Bonpockl. TectupoBanue

IIpakTnueckoe 3ansaTue I13Ne4.
«['eomeTpuueckasi ontuka. BosiHOBbBIE CBOWCTBA CBETAa»

Pa3nes 6. KBantoBas puzuka

11

Tema 6.1
KBanroBast onTuka

OcHoBHOE COACPKAHUEC

KBanrToBas runoresa [lnanka. TeroBoe nznmyuyenue. KopnyckyssipHo-BonHoBoH nyanusMm. ®@otonsl. ['unoresa ne
Bpotinst 0 BoHOBBIX cBoiicTBax 4acTuil. JlaBnenue cBera. Xummuueckoe aevicteue cera. OnbiTel I1.H. JlebeneBa u
H.M. BaBuiosa.

dororddexr. Ypasuenue DiinmreriHa st porodrddexra. [Ipumenenue hororddekra.

CamocrosiTesbHast padoTa

Nzyuenne teopernueckoro Mmarepuana: dororddexr. [JaBnenue cBera. KopmyckynspHO-BOJIHOBOM Tyalv3M.
DOTOHBI

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Tema 6.2
Pu3uka aromMa 1
aTOMHOIO sigpa2

OcHoBHOE COACPKAHUC

Pa3BuTHe B3IIS10B Ha CTpOEHME BellecTBa. Mozaenu CTpoeHus aTOMHOro siapa. fnepHas monenb atoma. OIBITHI
D.Pesepdopna. Moaens aroma Bogopoaa mo H.bopy. KBantoBeie moctynatel bopa. Jlazeprsl. PagnoakTHBHOCTS.
3aKOH paZiMOAaKTUBHOIO pacnaja.

Anepuble peakuuu. fAnepHas sHepreTuka. llenHas spepHas peakuus. YnpasisseMmas LEMHAs peakuus. SaepHslid
peakrop.

TepmosiepHBIil CHHTE3. DHEPIHs 3BE3].

buonoruueckoe 1elcTBUE paJMOAKTUBHBIX M3IIYYEHUNH. DJIEMEHTAPHBIE YACTULIBI.

CamocrosiTesibHasi padoTa
M3yueHne TeopeTHyeckoro mMarepuaia: SjnepHas MoJelb aTomMa. SIaepHble peakliuu, UX BHIBL.
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OTBeTBI Ha BONIPOCHI
TectupoBanue

IIpakTuyeckoe 3anaTue [3Ne5 1
«OcHOBBI KBAHTOBOI (PU3MKMW»
Pa3nen 7. Ctpoenne BeesieHHoit 9
Tema 7.1 OcHoBHoOe coJep/kaHue
Crpoenne CosiHeynoii | ConmHevHas CHCTEMa: IUIAHETHI M MaJlble Tena, cuctema 3emisi—JIyHa.
CHCTEMBI CamocrosiTesibHas padora 4
Nzyuenue Teopernueckoro marepuana: ConHeuHas cucrema, 00beKThl COJIHEUHON CUCTEMBI
TectupoBanue
Tema 7.2 OcCHOBHOE co/Iep:KaHue -
IBosronusi Beenennoin | Crpoenue u 3posronns ConHia u 38€31. Knaccudukanus 38631, 3BE3/1b1 1 ICTOYHUKH MX SHEPTHH.
I"anaktrka. CoBpeMEeHHbIE NPEJCTABIECHUS O CTPOSHUU U 3BOIIOIMH BeeneHHoil.
CamocrosiTesibHas padora 4
W3yuenne TeopeTndeckoro Marepuaia: 3Be3apl, kiaccuduranus 38e3 . [anaktuka. Becenennas
TectupoBanue
IMpakruueckoe 3ansatue MI3Ne6. 1
« CTpoenue u 3B0o1101us1 BeesreHHOW
JAudepeHunpoBaHHbIi 3a4eT 2
Bcero: 100
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3. YCJIOBUSI PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHUIIVINHBI

4.1. lnst peanu3anuu mporpaMMbl o01ieo0pazoBarenbHON JUCIUIUIHHBI «D3UKA»
npeaycMmoTper kabunet ®U3MKU, ocHaméHublii 000py10BaHUEM

- HaTJISTHBIE TOCOOMS (KOMIUIEKTHI YU4eOHBIX TaOHII, m1aKaTel: «OU3HMUecKue BETUYNHBI U
byHIaMeHTaIbHBIC KOHCTAHTBIY, «MexayHapoaHas cuctema eauaun; CHy, «[lepnonnyeckas
cucTeMa XuMHuueckux aeMeHToB [[.M. MeHaeneeBay, MOPTPETHI BHIAAOIINXCS YICHBIX-
(M3UKOB U aCTPOHOMOB);

TEXHUYECKUMU CPEICTBAMU O0yUCHHUS:

- MH(OPMALIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

- 9KPaHHO-3BYKOBBIE ITOCOOMS;

- JEMOHCTPAIIMOHHOE 000pyoBaHue (00IIero Ha3HAYCHUS ),
- naboparopHoe o6opyoBaHuE (TeMaTHUYeCKUe HaOOPHI).
HNudopmaunnonHoe odecnevyenne NporpaMmmbl

OCHOBHbBIE HCTOYHHUKH:

Msikumies I'. SI. @usuka. 10 knacc. ba3oseiii u yrimyonenusiii yposuu / I'. S1. Msikumes, b. b.
byxosues, H. H. Corckuii. — 8- u3n. — Mockaa : [Ipocsemenue, 2021. - 432 c. : wi. — 50 3k3.

Msikumies I'. SI. @usuka. 11 kmacc. ba3oBeiii u yrimyonennsiid yposuu / I'. 1. Msikumes, b. b.
Bbyxosues, B. M. Hapyrun. — 8-e uzn. — Mocksa : [Ipocsemenue, 2022. - 432[4] c. : min. — 50
DK3.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKU:

Jlorsunenko O. B. ®u3zuka : yue6Huk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2022. — 437
c. — (Cpenanee npodeccuonanpaoe oopasosanue). — URL: https://www.book.ru. — Pesxxum
JIOCTYTIA: TIO TIOATTHCKE.

[Munckuit A. A. ®usuka : yaueOnuk / A. A. [Tunckuit, I'. ¥O. I'pakoBckuit ; mox o6mr. pen. FO. U.
JHuka, H. C. [TypsimeBoit. — 4-e u3., uctp. — Mocksa : DOPYM : UHOPA-M, 2023. — 560
c. : m1. — (Cpennee npodeccronansHoe oopasosanue). — URL: https://znanium.com. — Pexxum
JIOCTYTIA: TIO TTOJIITUCKE.

Tpodumona T. U. Kpatkuii kypc ¢pusuku ¢ mpuMepamu perieHus 3aaad : yaueonoe nocooue / T.
U. Tpodumosa. — Mocksa : KuoPyc, 2021. — 279 ¢. — (Cpeanee npodeccrnonambrHOe
obpazoBanue). — URL: https://www.book.ru. — Pesxum focTyma: mo mojamucke.

Tpodumona T. . ®usuka : Teopus, pemieHue 3aaad, JIEKCUKOH : yuebHoe nocodue / T. 1.
Tpodumora. — Mocksa : KnoPyc, 2022. — 315 ¢. — (Cpennee npodeccrnoHaibHOE
obpazosanue). — URL: https://www.book.ru. — Pesxum focTyma: mo mojamucke.
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Tpodumona T. U. ®usuka ot A no f. CnpaBounoe u3nanue : cnpaBounuk / T. U. Tpodumora.
— Mockaa : KaoPyc, 2022. — 301 ¢. — (Cpennee npodeccuonanpaoe oopazosanne). — URL:
https://www.book.ru. — Pexxum moctymna: mo mojmmcke.

Jlorsunenko O. B. ®usuka. [Ipaktukym : yuedbnoe nocodue / O. B. JlorBuHenko. — MockBa :
KnoPyc, 2022. — 358 ¢. — (Cpennee npodeccuonanpaoe oopasosanne). — URL:
https://www.book.ru. — Pexxum mocrtymna: 1o momnmcke.

HNHuTepHeT-pecypcesl

1. Onaaitn-naardopma s yyuredeid videouroki.net

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JJUCIIUILIMHBI

5. Pe3yabTaTrhl 00yueHust Pasznen/Tema @DopMbI U METOABI KOHTPOJIA U
OLIEHKH
JIMYHOCTHBIE
Pasmen 1, T1.1,1.2,1.3 - YCTHBIN OIpPOC;
Paznen 2, T.2.1, 2.2, 2.3 -(pOHTATIBLHBII OIPOC;
Pazgen 3, 1.3.1, 3.2, 3.3, -OLIEHKA CaMOCTOATEIbHBIX padoT;
34,35 -OLICHKA BBITTOJIHEHUSI
Paznen 4, 1.4.1,4.2 mabopaTOpHBIX padoT;
Pazpgen 5, T.5.1,5.2,5.3 -OLICHKA IIPAKTUYECKUX paboT
Pazgen 6, 1. 6.1, 6.2 (peleHus Ka4eCTBEHHBIX,
Paznen 7, 1.7.1,7.2 pacyeTHBIX, IPO(hEeCCHOHATLHO
OpUEHTUPOBAHHBIX 3a71a4);
-3a4eT
MeranpeamerHble
Pazmen 1, T1.1,1.2,1.3 - YCTHBIN OIpOC;
Paznen2,T.2.1,2.2,2.3 -(pOHTATBHBII OMPOC;
Pazgen 3, 1.3.1, 3.2, 3.3, -OI[EHKa CaMOCTOSITENIbHBIX paboT;
34,35 -OlIEHKA BBITIOJIHEHUS
Pasnen 4, 1.4.1,4.2 71a00paTOpHBIX PadoT;
Paznen 5, T.5.1,5.2,5.3 -OLICHKA MTPAKTUYECKUX PaboT
Pazgen 6, 1. 6.1, 6.2 (penieHus KaueCTBEHHBIX,
Paznen 7, 1.7.1,7.2 pacueTHBIX, NPOPECCHOHATBHO
OpUEHTUPOBAHHBIX 3a71a4);
-3a4eT
IIpeameTHbIe

c(OpMUPOBAHHOCTH TIPEJCTABICHUN O
ponu U Mecte (GU3UKA M aCTPOHOMUH
B COBPEMEHHOM HAy4yHOM KapTUHE
MHpa, O CHCTEMOOOpa3yrIIer poiau
GU3MKK B Pa3BUTUU E€CTECTBEHHBIX
HayK, TEXHUKH M COBPEMEHHBIX
TEXHOJIOTHI, O BKJIAJ€ POCCUMUCKUX U

Pazpmen 1, T1.1,1.2,1.3
Pazpgen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
3.4,35

Paznen 4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazpen 6, 1. 6.1, 6.2

- YCTHBIH OIIpOC;

-(pOHTATBHBII OMPOC;

-OIIEHKa CaMOCTOSATENIbHBIX PaboT;
-OLI€HKA BBIMOJTHEHUS
n1a00paTOpHBIX PadoT;

-OIICHKA TTPAKTUYECKUX PaboT
(pemieHust KaueCTBEHHBIX,
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3apyOCKHBIX  YYCHBIX-(DU3UKOB B
pasBuTHE HayKH; MMOHNMAaHHE
(U3UYECKON CYITHOCTH HAOJII01aeMbIX
SIBJICHU MHUKPOMHpA, MakpoMHpa U

MeEraMupa; IIOHMMAaHHe poiau
aCTpOHOMUH B IIPaKTUYECKON
JESATEIIBHOCTH 4eJI0BEKa u
JAJIbHEHUIIEM  HAyYHO-TEXHUUYECKOM
pa3BUTHH, poau bu3uku B
dopmupoBaHun Kpyrosopa u
(GyHKLIMOHATBHON IPaMOTHOCTH

YEJIOBEKa ISl PEIICHUS TPAKTUYECKHUX
3a/1a4;

Pasznen 7, 1.7.1, 7.2

pacyeTHBIX, TPOo(eCcCHOHATEHO
OpUEHTUPOBAHHBIX 3a7a4);
-3a4eT

c(hOpMUPOBAHHOCTH YMEHUU
pacno3HaBaTh (DU3MYECKUE SBICHUS
(mporeccbl) U OOBSACHATH HX Ha
OCHOBE U3y4YECHHBIX 3aKOHOB:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE
IPSMOJIMHEHHOE JIBIDKCHUE,
cBOOOHOE mMajZeHuEe T, JBHKCHUE
o OKPYXHOCTH, UHEpIHS,
B3aUMOJICHICTBHE TeJ, KOJiebaTeIbHOe
JBIDKCHHWE,  PE30HAHC,  BOJHOBOE
nBwkenue; auddysus, OpoyHOBCKOE
JIBIDKCHHE, CTPOCHUE >KUAKOCTEH U
TBEP/ABbIX TeJl, U3MEHEHUE 00beMa Tel
Ipyd  HarpeBaHuu  (OXJIKICHHH),
TEIJIOBOE paBHOBECHE, HCIAPEHUE,
KOHJICHCAIIN, IUIABJICHHE,
KpHUCTaTU3aIHS, KHIICHHE,
BJIQKHOCTh BO3/yXa, CBS3b CpeIHEH
KMHETUYECKOM DJHEPruM  TEIUIOBOTO
JBIDKEHUS MOJIEKYJ € aOCOJIIOTHOM
TEMIIEPaTypOii, IOBHIIICHUE TaBICHUS
ra3a IpH €ro HarpeBaHUU B 3aKPHITOM
cocyJie, CBsI3b MEXJy IapameTpamu
COCTOSIHMSI Ta3a B H30IpoIeccax;
NIEKTpHU3alMs TeJ, B3aUMOJeWCTBUE
3aps/IoB, HarpeBaHHE IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE MAarHHUTOB,
AJIEKTPOMArHUTHAS WHTYKIIHS,
JeificTBUe  MarHUTHOIO TOJs  Ha
NPOBOJHUK C TOKOM M ABIDKYIIHICS
3apsijl, IEKTPOMArHUTHHIE KOJeOaHus
" BOJTHBI, PSMOJIMHEHHOE
pacrpocTpaHeHHEe CBeTa, OTPaXKeHHUE,
IIPEJIOMJIEHHE, uHTepdepeHus,
Iudpakuus W TOJIsIpU3alMs  CBeTa,
TVCTICPCHS CBETa;
(doTo3aeKTpUIeCcKuit s dexr,
CBETOBOE JaBJICHHE, BO3HHUKHOBEHHE
JUHEHYaToro CHEKTpa aToma

Pazpmen 1, T1.1,1.2,1.3
Pazpgen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
34,35
Paznen4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazpgen 7,1.7.1, 7.2

- YCTHBIH OIIpOC;

-(ppoHTaNBHBIH ONpoC;

-OI[CHKa CAaMOCTOSATEIbHBIX PadoT;
-OLICHKA BBITIOJIHEHUS
mabopaTOpHBIX padoT;

-OLICHKA MTPaKTUYECKUX PaboT
(peleHus Ka4eCTBEHHBIX,
pacyeTHbIX, NPo(ecCHOHAIBHO
OpPUEHTUPOBAHHBIX 3a71a4);

-3a4eT
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BOJIOPO/Ia, €CTECTBEHHAS 51
I/ICKYCCTBGHHaSI paIII/IOEIKTI/IBHOCTB;

BJIaJICHUE OCHOBOIIOJIAarafoIMHI
buznuecKuMu MOHATUSIMH u
BEJINYMHAMH, XapaKTepU3yIOIUMHU
dusznyecKue MpoIuecchl (CBSI3aHHBIMU
c MEXaHUIECKHUM JIBIDKCHHUEM,
B3aNMOICHCTBHEM Tell,
MEXaHUYECKUMH  KOJICOAaHUAMH U
BOJIHAMU; ATOMHO-MOJIEKYJIIPHBIM
CTPOCHUEM  BELIECTBA, TEIJIOBBIMU
MIPOLECCAMMU; AIEKTPUYECKUM u
MarHUTHBIM TOJISIMHU, 3JEKTPUUYECKUM
TOKOM, 3JIEKTPOMATrHUTHBIMU
KOJIEOAHUSIMHU " BOJIHAMU;
OINTHUYECCKUMU SIBIICHUSIMU,
KBAHTOBBIMM SIBICHUSIMU, CTPOCHUEM
aroma i aTOMHOT'O saapa,
PaIMOaKTUBHOCTHIO); BJIaJICHHUE
OCHOBOIIOJIarafoIIuMHU
aCTPOHOMHUYECKUMHU TOHATHUSIMH,
MTO3BOJISIOIIUMH XapaKkTepHU30BaATh
MIPOIIECCHI, MIPOUCXOISIIIINE Ha
3Be37aX, B 3BE3JHBIX CHCTEMaX, B
MEKTaJaKTUYECKOU Cpele; JBUKEHUE
HEOCCHBIX TEJI, JBOJIOIUIO 3BE3J] U
Bcenennoii;

Pazpgem 1, T1.1,1.2,1.3
Pasznen 2, T.2.1,2.2,2.3
Pazgen 3,1.3.1, 3.2, 3.3,
3.4,35
Paznen4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Paznen 7,1.7.1, 7.2

- YCTHBIN OIpOC;

-(ppoHTaNBHEI OMpOC;

-OlIEHKA CaMOCTOSITeNIbHBIX paboT;
-OIICHKA BBITIOJTHEHUS
71a00paTOPHBIX padoT;

-OIICHKA NMPAKTHYECKUX PadoT
(penieHus KaueCTBEHHBIX,
pacyeTHbIX, MPo(ecCHOHATEHO
OpUEHTUPOBAHHBIX 3a71a4);

-3a4eT

BIAJICHUC 3aKOHOMEPHOCTSIMHU,
3aKOHAaMH ¥ TEOpUsAMH  (3aKOH
BcemupHoro tarorenus, [, II u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTHH, 3aKOH
COXpPAaHEHHUsSI  UMIIyJbCa, MPUHLUI
CyNEepNO3UIUU CHII, MIPUHITUTT
PaBHOIIPaBHOCTH HMHEpUHUATbHBIX
CHCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0  CTPOECHUSA
BEIL[ECTBA, Ta30BbIC 3aKOHBI, IEPBBIN
3aKOH TEPMOJIMHAMUKU; 3aKOH
COXPAHEHUs AJIEKTPUYECKOTO 3apsja,
3akoH Kynona, 3akon Owma nns
ydacTka 1emnu, 3aKkoH OMa J1st TOJTHOM
JJIEKTPUYECKOM LIENH, 3aKOH [0y -
JleHma, 3aKOH  BJIEKTPOMATHUTHOMN

HWHAYKIHH, 3aKOH COXPAaHCHUA
OHCPIUH, 3aKOH HpﬂMOHHHeﬁHOFO
paciapoCTpaHCHUA CB€Ta, 3aKOH
OTpaXXCHUA CB€Ta, 3aKOH
IMPCIOMJICHUA CBCTa, 3aKOH
COXpPAaHCHUMA OHEpPTHHU, 3aKOH
COXpPAaHCHUMA HUMITYyJIbCA, 3aKOH

COXPAaHCHUA DJJICKTPHUYCCKOI'O 3apsdnaa,

Pazgen 1, T1.1,1.2,1.3
Pazpgen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
34,35
Pazgen4,1.4.1,4.2
Pazmen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7, 1.7.1, 7.2

- YCTHBIH OIIpOC;

-(ppoHTaNBHBIH OnpoC;

-OLIEHKA CaMOCTOSITENIbHBIX paloT;
-OIICHKA BBITIOJHEHUS
1abopaTOPHBIX padoT;

-OIIeHKa MMPaKTUYECKUX paboT
(pemeHns Ka4eCTBEHHBIX,
pacyeTHbIX, NPo(ecCHOHATBHO
OpPUEHTUPOBAHHBIX 3a71a4);

-3a4eT
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3aKOH COXpaHEHHUs MacCOBOTO YHCIIA,
[IOCTYJIAThI bopa, 3aKOH
PaAMOaKTUBHOIO pacmaja); yBepeHHOE
HCIOJIL30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH npu aHaJu3e
(UBHYECKUX SIBJICHUU U MPOIIECCOB;

I15 YMEHHUE YUYUTHIBATh TPAHUIIBI
NPUMEHEHUS U3YYCHHBIX (DU3HUECKUX
MoJeiei:  MarepuainpHas ~— TOYKa,
WHEpIUalIbHAs  CHUCTEMa  OTCYETa,
UACaNbHBIM Ta3; MOJEIN CTPOCHUS
ra3oB, >KHUJKOCTEH M TBEPIBIX Tell,
TOYEYHBI  AJIEKTPUYECKHI  3apsj,
siepHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO si/ipa MpU PelIeHUuU
busznuecKux 3a/1ay;

Pazpgemr 1, T1.1,1.2,1.3
Pazmen2,T.2.1,2.2,2.3
Pazgen 3,1.3.1, 3.2, 3.3,
3.4,35
Paznen4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Paznen 7,1.7.1, 7.2

- YCTHBIN OMpPOC;

-(ppoHTaNBHEI OMpOC;

-OlIEHKA CaMOCTOSITENIbHBIX paboT;
-OIICHKA BBITIOJHEHUS
71a00paTOPHBIX padoT;

-OIICHKA MMPAKTHYECKUX PadoT
(penieHus KaueCTBEHHBIX,
pacyeTHbIX, MPo(ecCHOHATBHO
OpUEHTUPOBAHHBIX 3a71a4);

-3a4eT

[16  Bnanenue
METOJIaMHd  HAy4yHOrO  TIO3HaHWUS,
UCTIOJIb3YEMBIMHU B ¢busnke:
NPOBOJUTh TPSIMbIE ¥ KOCBCHHBIC
U3MepeHUs  (U3HUYSCKUX  BEJIHMYMH,
BBIOMpas ~ ONTUMAJIbHBIA  CIOCOO
U3MEPEHUs] M HCIIONIb3Ysl HM3BECTHHIC
METOABl  OLICHKH  IOTPEHIHOCTEH
WU3MEPEHMM, IPOBOUTH UCCIECJOBAaHUE
3aBHCUMOCTEH (PU3UUCCKUX BEIUYHH C
UCTIOJIb30BaHUEM TIPSMBIX U3MEPEHUH,
OOBSICHATH TOJyYCHHBIC PE3YJIbTAThI,

OCHOBHBIMH

UCTIONB3Ysl  (PU3UYECKUE  TEOpHH,
3aKOHBI U MOHATHS, U A€JaTh BLIBOJIEI;
coOmo1aTh  MpaBmiia  0E30MaCHOTO

TpyJla IpU IPOBEICHUH HCCIIEOBAaHUMN
B paMKax y4eOHOTO JKCIEpHUMEHTa U
yueOHO-HCCIIeI0BATENIbCKON

JEATEIbHOCTH € HCIHOJIb30BAaHHEM
U(PPOBBIX U3MEPUTEIIbHBIX
YCTPOMCTB u 1a00paToOpHOTO
o0OopynoBanusi;  c(HOPMUPOBAHHOCTb

MPEJCTABICHUN O METOIAX MOJY4CHUS
Hay4YHBIX ACTPOHOMMYECKUX 3HAHUI;

Paspmen 1, T1.1,1.2,1.3
Pazpgen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
34,35

Paznen 4, 1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

- YCTHBIH OIIpOC;

-(ppoHTaNBHBII OMpoC;

-OLIEHKA CaMOCTOSITENIbHBIX paloT;
-OLICHKA BBITIOJIHEHUS
abopaTOpHBIX padoT;

-OLICHKA MTPaKTUYECKUX PadboT
(peleHus Ka4eCTBEHHBIX,
pacyeTHbIX, NPo(ecCHOHAIBHO
OpPUEHTUPOBAHHBIX 3a71a4);

-3a4eT

c(OPMHPOBAHHOCTh yMEHHS pelaTh
pacyeTHble 3aJjaud C SBHO 3aJlaHHOMN
Gu3MIeCKoil  MOJENbI0, HCIOJB3Ys
¢u3nueckre 3aKOHbl U MPUHIIMIIBI, HA
OCHOBE aHalM3a YCJIOBUS 3a/Ja4d
BBIOMpAaTh  (U3UYECKYI0  MOJEIb,
BBIJICNATh (DU3MUYECKUE BEITUYMHBI H
dbopMynbl, HEOOXOAMMBIE M €e
pelieHus, TMPOBOIWUTH pacueTsl |
OLIEHUBATh PEATBbHOCTh MOJIYYEHHOTO
3HaYeHHUs (U3NYECKOW BEIWYHHEI,

Pazgen 1, T1.1,1.2,1.3
Pasnen2,T.2.1,2.2,2.3
Pasnen 3, 1.3.1, 3.2, 3.3,
34,35

Pazgen 4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7, 1.7.1, 7.2

- YCTHBIH OIpOC;

-(pOHTATBHBII OMPOC;

-OILIEHKA CaMOCTOATEIbHBIX padoT;
-OlIEHKA BBHITIOJTHEHHS
1abopaTOPHBIX padoT;

-Ol[EHKAa MTPAKTHYECKUX padoT
(pemeHUs KAa4eCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpUEHTUPOBAHHBIX 3a71a4);

-3a4eT
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pemaThb KayeCTBEHHBIE 3ajauy,

BBICTpanBas JIOTUYECKU

HENPOTHUBOPEUHUBYIO LENOYKY

pacCyXJI€HHI C OIIOPOM HA U3YYCHHBIE

3aKOHBI, 3aKOHOMEPHOCTH u

busznyecKue BICHHUS,

c(OpMHPOBAHHOCTD ymenus | Pazpen 1, T1.1,1.2, 1.3 - YCTHBIH OIIpOC;

NPUMEHSTH IOJIyY€HHbIE 3HAHUS IS
OOBSICHEHUSI  yCIOBHHA  TPOTCKAHUS
busznyeckux SBICHUM B MPHUPOAE H
TUTS PUHSITHS MPAKTUIECKIX
pEUICHU B TOBCEIHEBHOM XKU3HU IS
obecrieyeHuss  0€30MacCHOCTH  TIPH
oOparieHun ¢ OBITOBBIMU TIPHOOpaMU
U TEXHHWYECKHUMH  YCTPOHCTBaMH,
COXpaHEHHUsI 3JI0POBbs U COOIIOICHUS
HOPM DKOJIOTHYECKOTO IOBEACHHS B

Pazpgen 2, T.2.1,2.2,2.3
Pasnmen 3, 1.3.1, 3.2, 3.3,
34,35
Pasnen4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7, 1.7.1, 7.2

-(ppoHTaNBHBIN ONpoC;

-OIICHKa CAaMOCTOSATEIbHBIX PadoT;
-OLICHKA BBIIIOJIHEHUS
nabopaTopHEIX paboT;

-OLICHKA NTPAKTUYECKUX PaboT
(peleHus Ka4eCTBEHHBIX,
pacyeTHbIX, NPO(eCcCHOHAIBHO
OpUEHTUPOBAHHBIX 3aja4);

-3a4eT

OKpyXaroliel cpeae; TMOHUMaHUE

HE00X0IMMOCTH IIPUMEHEHUS

JOCTHOKCHUH (DU3UKH M TEXHOJIOTUH

TUTSt palMoOHAIBHOTO

MPUPOIONOIB30BAHUS;

c(hopMUPOBAHHOCTH cobctBenHoi | Pazmen 1, T1.1, 1.2, 1.3 - YCTHBII OIpoC;

MTO3UILUU o OTHOUIEHUIO K | Pazmen 2, T.2.1,2.2,2.3 -pOHTAIBHBIIA OTIPOC;
bu3nIecKom uHpopmanuu, | Paznen 3, 1.3.1, 3.2, 3.3, -OILICHKA CaMOCTOSATEIIbHBIX padoT;
MOJTy4aeMOW W3 pa3HbIX WMCTOYHUKOB, | 3.4, 3.5 -OLICHKA BBITIOJIHCHUS
yMEeHHM  ucrnosb3oBath 1udpossie | Pasnen 4, 1.4.1, 4.2 71a00paTOPHBIX padoT;
TEXHOJIOTHH ISt roucka, | Pasgen 5, T.5.1, 5.2, 5.3 -OLICHKA IIPAKTUYECKUX PaboT

CTPYKTYpUPOBAHHUSI, UHTEPIIPETALUN U
NpeJCTaBICHUs] y4eOHOW M Hay4dHO-
HONyJAspHOM HMH(pOpManuu; pa3BUTHE

Paznen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

(penieHus KaueCTBEHHBIX,
pacyeTHbBIX, TPOo(eCcCHOHATHEHO
OpUEHTUPOBAHHBIX 3a71a4);

YMEHUH  KPUTHYECKOIO  aHalIM3a -3a4eT
nosrydyaeMoil nHpopmanuu;
OBIIaJieHue yMeHusamu paborats | Pazmem 1, T1.1,1.2,1.3 - YCTHBIN OIpOC;

Trpynmn€ C BBIIOJHCHHUEM  Ppa3IMYHbI

COLIMANBHBIX  pOJieH,  TUIaHWPOBaTl
pabory TPYIIIIHI, palnroHaIbH
pacnpenensirtb JESITENIbHOCTD

HECTaHJIAPTHBIX CHUTYyalusiX, a/JeKBaTH
OLICHUBATh BKJIAJ  KaXJI0ro )/
YYaCTHUKOB  TpYNIBI B  pEUICHY
paccMaTpuBaeMoi MPOOIIEMBI.

Pazpgen2,T.2.1,2.2,2.3
Pazpen 3, 1.3.1, 3.2, 3.3,
3.4,35
Paznen4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Paznen 6, 1. 6.1, 6.2
Pazgen 7, 1.7.1, 7.2

-(poHTaNIBLHBIN OIPOC;

-OIIEHKa CaMOCTOSATENbHBIX PaboT;
-OIICHKA BBITIOJTHEHUS
1a00paTOpHBIX PadoT;

-OLIEHKA MTPAKTUYECKUX PaboT
(pereHust KaueCTBEHHBIX,
pacyeTHhIX, MpodecCHoHATEHO
OpPUEHTHPOBAHHBIX 33J1a4);

-3a4ueT
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