MuHHCTEpCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn
denepanbHOE rocy1apcTBEHHOE O10JKETHOE IPOQecCHOHaIbHOE 00pa30BaTeIbHOE YUPEKICHHUE
«IleTyxOBCKHI TEXHUKYM MEXaHU3AIMH U SJCKTPUPUKAIIUH CEIbCKOTO XO03SHCTBa»

YTBEPXJAIO

AOKYMEHT NOAMUCAH I/I.O. ,Z[I/IpeKTOpa
3NEKTPOHHOW MOAMMCHIO

JL.II. MsaxuHuHa

Ceprudbucar: 24D6OF8DE37B5248B07573823A4FCFB3
Bragenew; Maknhwna fluaws MeTposwa
Revicrautene: ©05.08.2024 10 29.10.2025

PABOYASA ITPOI'PAMMA JUCHUITJIMHBI

COO. 02.02. ®usuka

CrenunanbHOCTh CpeaHEro Mpo(ecCHOHaTBHOT0 00pa30BaHUs
35.02.08 Onexmpomexnuueckue cucmemul 8 acponpomviuiiennom komnaexce (AIIK)

(KOI[ 1 HAUMCHOBAHWEC CHCHHaHBHOCTH)
dopma o0yueHus
ounas

ITeryxoBo
2024



Pabouass mnporpamma mucuuruimHbl «®Du3nMKa» paspaboTaHa B COOTBETCTBUU C
TpeboBaHusIMU (hefepatbHOr0 TOCyIapCTBEHHOIO 00pa3oBaTeNbHOrO CTaHJapTa CPEeJHEro 00IIero
obpasoBanus (manmee — DPI'OC COO) u DenepanbHON 00pa30BATEIBLHONM POTrPAMMOIA,
YTBEPKJICHHOW Mpuka3oM MuHucTepcTBa npocBenieHus: Poccuiickoit deneparuu u deaepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIILHOTO CTAaHAAPTa CPEeNHEro MpoeCcCHOHATBLHOIO 00pa3oBaHUs
(mamee - ®I'OC CIIO) no cnenuansHocTH 35.02.08 DIEKTPOTEXHUUYECKHE CHCTEMBI B
arponpombiiiuieHHOM komiuiekce (ATIK)

Opranm3anus-pazpadorunk: DenepaibHOE TOCYIAPCTBEHHOE OMJDKETHOE MpodecCHOHATBHOE
obpasoBarenpuoe yupexaenne «IleTyXOBCKHMI TEXHUKYM MEXaHH3AlMM M DJIEKTPU(MHUKALUN
cenbckoro xo3aucTay (PI'BIIOY «IleTyXOBCKHMH TEXHHKYM MEXAHM3AlMKM M DJISKTpUGUKALIMU
CEJILCKOI'0 XO03SIMCTBAY)

Pa3zpaboruuk:
CypukoBa Mapraputa BacuiabeBHa, npenogasarenab PIBIIOY  «JleTyXOBCKHUH TEXHUKYM
MEXaHU3ANU U JIEKTPUPHUKAIINN CETECKOT0 X03SIUCTBAY




COJEPKAHUE

1. MACHOPT PABOYEN IMPOT'PAMMBI JJUCIHUILIUHBI

1.1 O6nacTb NpUMEHEHHsI IPOT PAMMBI

1.2 Mecro AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOM  HIpOQecCHOHATBHOMN
00pa3oBaTeNbHON IPOTrPaMMBI

1.3 [Inanupyemblie Pe3yabTaThl OCBOCHHS TUCIUIUTHHBI

1.4 KonngyecTBO 4YacoB Ha OCBOEHHE PaboUeil MporpaMMbl AUCIUTUINHBI

2. COJAEPKAHUE JUCHHUIIJINHBI n TEMATHUYECKOE
INJIAHUPOBAHUE

2.1 O6beM AUCUMILTUHBI U BUABI y4eOHOM pabOThI

2.2. CoaepskaHue JUCUUILIMHBI

2.3. Temarmueckoe IUTAHUPOBaHWE, B T.4. C YYeTOM paboyeil MmporpamMmmbl
BOCIIUTAHMS C YKa3aHUEM KOJMYECTBA YaCOB, OTBOJUMBIX HA OCBOCHUE KAKION TEMBI

2.4. Coneprxkanue npopuIbHON COCTaBISIONICH

3. YCJIOBUSA PEAJIM3ALINUA PABOYEN IMPOI'PAMMBI
JUCHUIIJIMHBI

3.1 OO6pa3oBaTenbHbIC TEXHOJIOTUH

3.2 TpeboBaHusl K MUHUMAJIbBHOMY MaT€pHaIbHO-TEXHUYECKOMY 00€CTIEUeHUIO

3.3 NudopmannonHoe odbecrieueHre o0yueHus
4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA
JUCHOUIIJIMHBI

CTp.

10
10

10
15
26

27
27

27
27
28
29



1. MACTIOPT PABOYE MPOTPAMMBI JUCIMILTAHBI

«DusuKa»
1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl
PaGouas nporpamma aucuuiuinHbel «®@u3nka» sBISETCS 4acTblo 00IIE00pa30BaTEIbHOIO
IIUKJIa OCHOBHOW 00pa30BaTEeIbHOM MPOrpaMMBbl TIOJTOTOBKU CIEIMAIMCTOB CPEIHETO 3BeHa (Janee
— IIICC3) no cnenunansaoctu CITO
35.02.08 DneKTpoTeXHUUECKUE CUCTEMBI B arponpoMbinuieHHoM Komiuiekce (AITK)

1.2. Mecto aucuunjunnsl B crpykrype I[HIICC3

Juctuummna «®u3nka» sSBISETCS MPEeIMETOM 001Ie00pa3oBaTeIbHOr0 y4eOHOTO LUKIIa B
COOTBETCTBUH C TEXHOJIOIMUECKUM MPODUIIEM MOTYy4aeMOoro npodecCHoHaIbHOro 00pa3oBaHusl.

Conepxanne mporpaMMbl 1O (HU3UKE HANpaBiIeHO Ha (HOPMUPOBAHHE  ECTECTBEHHO-
Hay4YHOH KapTHHBI MUpa 00ydaromuxcs Ipu 00ydeHuu Hx (u3nke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IEATEIbHOCTHOrO Noj1xoa. IIporpamma no ¢usuke coorserctByet TpedoBanusmM GPI'OC
COO k myIaHUPYEMBIM JINYHOCTHBIM, NPEIMETHBIM U METAINpeIMETHbIM pe3yibTaTaM O0y4YeHHs, a
TaKXXe YUYUTHIBAECT HEOOXOAMMOCTh peaH3allii MEKIPEIMETHBIX CBs3€H (PU3UKM C €CTeCTBEHHO-
Hay4YHbIMM Y4eOHBIMHU IpeaMeTaMu. B Hell ompenenstorcss OCHOBHbBIE LENIM M3y4eHHs] QU3UKU Ha
YpOBHE cpeaHero olmiero oOpa3oBaHMS, IUTAHUPYEMBIC pPe3yIbTaThl OCBOCHHS Kypca (QHU3WKH:
JMYHOCTHBIE, METalpeIMETHBIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

MexXIpeaMeTHble  CBSI3M AUCUUIUIMHBI «Du3uka» ¢ TakuMu  001meo0pa3oBaTeIbHBIMU
IMCLUIUIMHA, Kak «Maremaruka», «buonorusy, «Xumusy, «l['eorpadus», crnocoOCTBYIOT
(OpPMHUPOBAHUIO IIEIOCTHOTO TIPEACTABICHUS 00 HM3ydaeMOM OOBEKTe, SIBICHWUH, COJCHCTBYIOT
JydlIeMy YCBOEHHUIO COJEpKaHHMsl INpeAMeTa, YCTAHOBJICHHIO Oojiee MNpPOYHBIX CBA3EH
00y4aroImuxcs C MOBCETHEBHON >KU3HBIO M OKPYXKAIOIIMM MHPOM, YCWJICHHIO Pa3BUBAIOIICH U
KYJIBTYPHOI COCTABIISIOLIEH MIPOTpaMMBl.

N3zyuenne mucumminHabl «DPH3UKa» 3aBeplIacTcsl MPOMEXYTOYHON aTrectanmueil B (opme
akzamena B pamkax ocBoeHus IIIICC3 Ha 6a3e 0cHOBHOTO 00111ero 00pa3oBaHuUs.

1.3 IInanupyemble pe3yJbTaTbl 0CBOCHHS M CIHMILIMHBI PE3yIbTATHI

OcBoenue conepkanus JucHUIUInHA «Pu3nKa» oOecneuynBaeT JTOCTHKEHUE CTYAECHTaMu
CIIENYIOIUX PE3yJIbTATOB!

emu:

- popMHpOBaHUE UHTEpECA U CTPEMIIEHHUS 00YUYaIONIMXCS K HAYYHOMY U3YyYEHHIO TIPUPOJBI,
pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

-pa3BUTHE TPEJICTaBIEHUM O HAydHOM MeETOJe TMO3HaHus U  (HOpMUpPOBaHHE
HCCIIEIOBATENLCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

-(opMupoBaHNEe HAy4HOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

-(opMupoBanre yMeHHI OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (U3UUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeNbCTB;

-(popmupoBanue npencTaBieHU 0 posin GUMKU AJIS Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

3anaun:

-npuoOpeTeHne CUCTEMbl 3HaHMM 00 OO0IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOpHsIX, BKIIOYAs MEXAHUKY, MOJIEKYIAPHYIO (PU3HUKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HKY U
AJIEMEHTHI acTPODU3UKY;

-(opMupoBaHre yMEHUN NMPUMEHSITHh TEOPETUUECKUE 3HAHUS U1 OOBACHEHUS (PU3NIECKUX
SBJICHUH B IPUPOAE U JIs IPUHATUSA IPAKTUYECKUX PEIICHUN B MIOBCEIHEBHON )KU3HU;

-OCBOEHHE CITIOCOOOB PEIICHUs PA3IUYHBIX 33134 C SBHO 3aJlaHHON (PU3UYECKON MOJENbIo,
3ajad, MOAPA3yMEBAIOLIUX CAMOCTOATEIBHOE CO3AaHuEe (U3UYECKOM MOJENIH, COOTBETCTBYIOIIEH
YCIIOBUSIM 33J1a4H;



-MIOHMMaHue (PU3NYECKHX OCHOB M TPHHLMUIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEY;

-OBJIAJICHUE METO/JaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEACHUS (PHU3MUECKUX
OKCIIEPUMEHTOB, aHalu3a M HHTEepHperauuud HUHGOpMaIlMU, OIpeAeieHHs] JOCTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJIbTaTa;

-CO3JIJaHUE YCJIOBUU JUIs Pa3BUTHUS YMEHHI NPOEKTHO-HUCCIIENOBATENbCKON, TBOPYECKOU
NESITEIbHOCTH.

OcBoenne yueOHOro mnpeamera «®Dusmka» Ha ypoOBHE CpeAHEro oOIiero ooOpazoBaHUs
(6a30BBIil YPOBEHB) OKHO 00ECIICYUTH JOCTIKCHUE CICIYIOMIMX JTUIHOCTHBIX, METAIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» IOKHBI OTPAXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CGHOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIlMii, TO3UTUBHBIX BHYTPEHHHUX yOCKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTAM POCCHICKOT0 OOIIeCcTBa, pacuIMpeHUe KU3HEHHOTO
OTIbITAa U OMBITA ACSITEILHOCTH B IPOLECCE PEATM3ALUN OCHOBHBIX HAIlpaBICHUN BOCIIUTATEIbHOU
NesITeNIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaxx1aHCKOr0 BOCIIMTAHUSA:

-copMHpPOBAHHOCTh TPAXKIAHCKOM MO3UIMU O00ydarolierocs Kak aKTUBHOTO u
OTBETCTBEHHOT'0 YJ€HA POCCUNCKOr0o OOIIECTBA;

-IPUHATUE TPATUIIMOHHBIX OOIEYENIOBEYECKHX T'yMaHUCTUYECKHMX M JAEMOKPATHUYECKHUX
IIEHHOCTEH;

-TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpPECcaxX TI'PakJaHCKOTO OOIecTBa,
y4acTBOBaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3allly;

-yMEHHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HUX
(GYHKIUSAMU U Ha3HAYEHUEM;

-TOTOBHOCTb K TYMAHUTApHOW U BOJIOHTEPCKOM 1EATENBHOCTH;

2) NaTpUOTHUYECKOT'O BOCITUTAHHUS:

-c(hOpMUPOBAHHOCTH POCCUICKOMN TPayKAAHCKOIN HIEHTUYHOCTH, TATPUOTU3MA;

-IIECHHOCTHO€ OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSIM POCCHUHMCKHX
y4YEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

-c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHMS;

-CII0COOHOCTh OLIEHWBATh CUTYAlIMIO M NMPUHUMATh OCO3HAHHBIE DEILIEHUS, OPUEHTHPYSCh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOTO;

-0CO3HaHHE JJMYHOI'0 BKJIaJa B IOCTPOEHHUE YCTOMYMBOTO Oy IyILIEro;

4) 5CTETUYECKOTO BOCITUTAHHS:

-3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) TpyI0BOTO BOCIIMUTAHUS:

-UHTEpeC K pa3IMyHbIM cdepaM NpodecCHOHANBHOW NEeATETbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (DM3UKON M TEXHUKOHN, YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOP OymyIieit npodeccuu
U peaJIn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TJIaHBbI;

-TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHUIO W CaMOOOpa30BaHUIO B 00JacTH (PU3UKU Ha
IIPOTSKEHUM BCEW KU3HU;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

-c(hOPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIbTYphl, OCO3HaHME TJO0ATBHOIO XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

-IUIAHUPOBAHUE U OCYIIECTBIICHHUE [EHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMUS
1eJied YCTOMYMBOTO pa3BUTHUA YEJIOBEUECTBA;

-pacIIMpEeHUE OIbITa JEATEIBHOCTH 3KOJOTMYECKONW HANpPaBJIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAaHUM 110 (PU3UKE;

7) LEHHOCTH HAyYHOTO MO3HAHMS:



-chopMHPOBAaHHOCTE  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKU;

-0CO3HAHUE IICHHOCTU HAYyYHOW NEATEThHOCTH, TOTOBHOCTh B MpOIlecce M3ydeHUs: (pU3mKu
OCYILIECTBIISITh MPOEKTHYIO M UCCIEI0BATENIbCKYIO e TEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

B npouecce 1ocTrkeHnsi JUYHOCTHBIX Pe3yJIbTATOB OCBOCHHS MPOrpaMMbl 10 (pu3nke
JJIA  YPOBHSI CpelHero o0mero oOpa30oBaHUsA Yy O0O0yYaKwIIMXCH COBEPIIEHCTBYETCH
IMOIUOHAIbHBIH MHTEIEKT, MPeAnoJarauuii cGopMupoOBaAHHOCTD:

-CaMOCO3HaHMsI, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

-CaMOpETyJIUPOBaHNUS, BKIIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE IIOBCICHUC, CHOCO6HOCTB aaanTUpoOBaTbCAd K S5MOIHNOHAJIIBHBIM H3MCHCHUAM W IPOSBIIATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

-BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOUIEH CTpPEMIJICHHE K JIOCTHIKCHHIO LIEIM U YyCHexy,
ONTUMU3M, UHUIIUATUBHOCThH, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

-OMIIaTuu, BKHIO‘I&IOHICﬁ CIIOCOOHOCTH MOHHUMATh OMOIOHOHAJIIBHOC COCTOSHUC OPYIUX,
YUUTBIBATh €TI0 MIPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO M COMEPEKUBAHUIO;

-COIIMaJIbHBIX HABBIKOB, BKIIFOYAIOIINUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHUA C APYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

MeTanpeamMeTHbIX:

METanpeMETHbIE PEe3yJIbTaThl OCHOBHOI 00pa30BaTENIbHON IPOTrpaMMbl IPEACTABICHBI

TpeMmsi TpyIIaMu YHUBEPCAIbHBIX yueOHbIX aelicTBuil (YVY /).

YHuBepcajibHble yueOHbIe MTO3HABATEIbHBIE 1€l CTBUS:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

-CaMOCTOATEIHHO (QOPMYITUPOBATh W AKTYAIM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

-OMPEICISITh [N IeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU MX JTOCTHKCHHUS;

-BBISIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMATPUBAaEMbIX (DU3MUECKUX SBICHUSX;

-pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHAIM3a HMEIOIIUXCS MAaTePUATBHBIX U
HeMaTepuaIbHBIX PECypCOB;

-BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IICIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITENFHOCTH;

-KOOPJMHUPOBATh ¥ BBIMOJHATH PAOOTYy B YCIOBHSIX pEAThbHOIO, BHPTYyaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

-pa3BHBaTh KPEATUBHOE MBITIICHUE TTPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BBIE UCCIIEIOBATENLCKUE JCHCTBUS:

-BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH TOHSITHSIMH M METOoJIaMHu (hH3UUecKoi
HAYKH;

-BJIAJICTh HABBIKAMH yUeOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 001acTH
(U3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOWCKY METOJOB pEIICHHs 33134
(U3HYECKOTO COJICPKAHUS, PUMEHEHHUIO PAa3INIHBIX METO/I0B TTO3HAHWS;

-BJIaJIETh BUJAMH JIEATEIHHOCTH TO TOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEepIpeTaluH,
MPeoOPa30BAHUIO W NMMPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX CHTYAIHSIX, B TOM YHUCIE TIPH CO3JIaHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

-BBISBIIATh TPUYHMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJIM3UpPOBaTh 3aj7ady, BBIJIBHTATh
TUMOTE3y €€ pelleHus, HaXOAUTh apTyMEHTHI JJIs IOKa3aTelbCTBa CBOUX YTBEP)KICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

-aHaJTM3UPOBATh MOTYYCHHBIE B XOJIC PEIICHUS 3a/1a4H Pe3yIbTaThl, KPUTUIECKH OLIEHUBAThH
UX JIOCTOBEPHOCTbh, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

-CTaBUTh B (OPMYITUPOBATH COOCTBEHHBIE 33/]aui B 00pa30BaTEIbHOM ACSITETFHOCTH, B TOM
qHCIIe IPH N3YYeHUH (DU3HKH;

-J1aBaTh OLICHKY HOBBIM CUTYaIlMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

-YMETh MIEPEHOCUTD 3HAHUS M0 PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEEATSIILHOCTH,



-yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHHIX 001acTel;

-BBIJIBUT'aTh HOBBIE UJCH, ITPEIaraTb OpUrMHAIbHBIC IOIXOAb] U PEILECHUS;

-CTaBUTb MPOOJIEMBI U 33]1a4H, IOTYCKAIOIINE AJIbTEPHATHBHBIC PEIICHUS.

3) pabota ¢ uHpOpMaITHEHi:

-BJI/ICTh HABBIKAMU TOJyYeHHsI MHPOPMAUU (U3NYECKOTO COJEPKAHUA M3 UCTOYHHKOB
pa3sHbIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATH  IIOMCK, AaHAJIM3, CUCTEMATH3aLMUI U
MHTEpIpeTanrio HHPOPMALUU Pa3IHYHBIX BUJOB U (OPM MPEICTABICHHUS;

-OLICHUBATh JI0OCTOBEPHOCTh UH(POPMALINY;

-ACIIONIb30BaTh CpPEACTBA HMH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B
pElICHUM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OPraHU3alMOHHBIX 337ad  C COOJIIOJCHHEM
TpeOOBAaHUI SPrOHOMHMKH, TEXHHKH O€30MACHOCTH, TUTHUEHBI, pecypcocOepeXeHus, MPaBOBbIX H
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

-CO37aBaTh TEKCTHl (PU3MUECKOTO COACpXKaHUS B pa3IU4HBIX (QopMatax ¢ yd&€TroMm
Ha3zHauyeHUs MH(OPMAIMK U 1IeJIeBOH ayJAUTOPUH, BHIOUPAsl ONTUMAIbHYIO (OPMY NpeICTaBICHUS
Y BU3YyaJIN3alUu.

YHuBepcaabHble KOMMYHHKATHBHbIC JCHCTBUA:

1) oOuienue:

-OCYIIECTBIIATh OOIIEHNE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOI 1€ TEIbHOCTH;

-pacro3HaBaTh MPEANOCHUIKYA KOH(DIUKTHBIX CUTYalluid M CMATYATh KOH(IIUKTEHI;

-pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHsI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMECTHasl AEATENbHOCTD:

-[IOHUMAaTh U UCII0JIb30BATh IPEUMYILECTBA KOMAaHAHON ¥ UHIMBUYaIbHOU paOOThI;

-BbIOMpaTh TEMaTHKy U METOJIbl COBMECTHBIX NEHCTBHUH € yu€TOM OOLIMX HHTEPECOB, U
BO3MOKHOCTEH KaKJI0T0 YIECHA KOJUIEKTUBA;

-IpUHUMATh LEJIM COBMECTHOM JIEATENbHOCTH, OpPraHM30BBIBATH M KOOPIMHUPOBATH
JNEUCTBHS 10 €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBHM, paCIpenesaTh POJIU C Y4ETOM MHEHMU
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

-OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMAaH[bl B OOIIMN pe3yapTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

-Ipe/yIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HJEU C IO3UIMU HOBU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

-OCYIIECTBIISITh ITO3UTUBHOE CTPATETHMYECKOE INOBEACHUE B PA3JIMYHBIX CHTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

YHuBepcanbHbIe peryJsaTHBHBIE 1eHCTBHA:

1) camoopranuzanus:

-CaMOCTOSATEIbHO OCYIIECTBISATh MO3HABATENbHYIO JEATENIbHOCTh B 00JIaCTH (U3UKH U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

-CAMOCTOSITEJIPHO COCTABJIATH IIJIaH PELICHMsS] PACYETHBIX M KA4EeCTBEHHBIX 3a/ad, IJIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl ¢  y4éTOM HMMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

-J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

-pacIIUpATh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX MPEATIOYTCHUIA;

-JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTbH 3a
penieHue;

-OIICHUBATh MPUOOPETEHHBIN OIIBIT;

-CI10cOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULUN B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

-aBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISM;



-BJIa/IETh HABBIKAMH ITO3HABATENIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIACMbIX ACUCTBUI U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;

-HCIIOJIb30BATh MPUEMBI Pe(DICKCHH [T OLIEHKU CUTYallld, BBIOOPA BEPHOTO PEILICHHS,

-OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHH)KECHHUIO;

-[IPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MIPU aHAJIU3€ PE3Y/IbTATOB ACSTEIbHOCTH.

3) mpuHsATHE ce0S U IPYTHUX:

-IIPUHUMATH ce0s1, TIOHUMAasi CBOM HEJIOCTATKU U JOCTOWHCTBA;

-IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU AHAJIU3E PE3yIbTaTOB ACSATEIbHOCTH;

-IpU3HABaTh CBOE MPABO M MPABO JIPYTUX HA OUIHOKY.

IIpenmernHble :

-IEMOHCTPUPOBATh HAa MpPUMEpPax poiib U MeCTO (U3MKU B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKHM M TEXHOJOTUMH, B MPAKTHYECKOU
JIeATSIILHOCTH JIIOJICH;

-YUUTHIBATh TPAHUIBl MPUMEHEHHsS] HM3yYCHHBIX (U3NYECKUX MOJeNel: MaTepuaabHas
TOYKa, WMHEpLMAJIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO, WICAIBHBIN ra3, MOJEIH
CTPOEHHUS Ta30B, XUAKOCTEH W TBEPABIX TeJ, TOUYECUHBIN AJIEKTPUUYECKUN 3apsii HpU pPELICHUU
(bu3HYeCKUX 3a/1a4;

-pacrio3HaBaTh (U3MUYECKUE SIBJICHHUS (IIPOLIECChI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOM TEOpUU CTPOEHMSI BEIIECTBA U DJIEKTPOJMHAMHUKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TaICHUE Tell, ABUKECHUE
10 OKPY)KHOCTH, WHEPLUS, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBMKEHHUE, CTPOCHUE
KHUJKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa TeNl MpH HarpeBaHUH (OXJIAXICHHH), TEIJIOBOE
paBHOBECHE, HCIApPEHHME, KOHJICHCALUs, IUJIaBICHHUE, KPUCTAJUIM3aLUsl, KUIIEHUE, BIJIAXKHOCTh
BO3/1yXa, IOBBIIICHUE JABJICHMS Tra3a MpPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXKIY
napaMeTpamMH COCTOSIHUS ra3a B U30MPOIIeccax, JEKTPU3aLUs Tell, B3aUMO/IEHCTBUE 3apsi/iOB;

-OIMChIBAaTh MEXAaHUYECKOE JBI)KEHUE, UCHONb3ys (U3NYECKUE BEIMYMHBI: KOOpIMHATa,
yTh, MEpEMEIIeHHe, CKOPOCThb, YCKOPEHHME, Macca Tella, Cujla, UMIYJbC Teja, KUHETHYecKas
SHEprus, NOTEHIMalbHas »HHEPrus, MeXaHuueckas paboTa, MeXaHW4ecKas MOIIHOCTh; MpHU
ONMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOJIB3YEMBIX BEIMUNH, UX 0003HAYEHUS U
€IMHUIIBI, HAaXOAWUTh (OPMYJIBL, CBS3BIBAIOLINE JaHHYIO (HU3MUECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMU;

-OIIMCBIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIE SIBJIEHUS, HCIIONbB3Ys
¢u3nueckne BEIMYMHBI: JaBJIEHUE Ta3a, TEMIEeparypa, CpeaHsAs KUHETUYeCcKas HHEeprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIUIOThl, BHYTPEHHsA SHeprusi, pabdora rasa, KOo3(PQHUIMEHT MOJIE3HOTO AEUCTBUS TEIIOBOTO
JIBUTATeNs; IPU OMUCAHUHU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCHIOIb3YEMBIX BETUUMH, UX
0003HAYEHUSI U €IMHUIBI, HAXOJUTh (OPMYJIbL, CBSI3bIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIHUUHY C
JOPYTUMHU BEJIUYHMHAM;

-ONUCHIBATh M3yUYCHHBIE AJIEKTPUUYECKHE CBOMICTBA BEIIECTBA W AJIEKTPUUECKUE SBIICHUS
(mporiecchl), MCMONB3Ys (PU3MUECKUE BEIMYUHBI: SJEKTPUUYECKUN 3apsi, DJIEKTpUUYECKOoe IIO0JIE,
HaNpPsLKEHHOCTD MOJIs1, MOTEHIMAI, Pa3HOCTh MOTEHIIMANIOB; IMPH OMKMCAHUHU PABUIBHO TPAKTOBATh
¢bu3nvecKkuif CMBICI UCTIONB3YEMBbIX BEJIMYMH, MX 0003HAUEHUS U €AMHUIIBI; YKa3bIBaTh (hOPMYIIBI,
CBSI3bIBAIOIIME TAaHHYIO (DU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

-aHAJIM3UPOBATh (DU3MYECKHE TPOLECCHl U SBICHMS, UCHOIb3yd (PHU3MUECKUE 3aKOHBI U
MpUHLUIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3akonbr HeroToHa, 3akOH coxpaHeHus
MEXaHMUYECKON SHEPruM, 3aKOH COXPAHEHWS HMITYJbCa, IPUHLMI CYNEPIIO3ULUN CHJI, IPUHLHUI
paBHOINpPABUS WHEPLHUATIBHBIX CHCTEM OTCUE€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON S3HEPTUH TEIIOBOTO ABM)KEHUS MOJIEKYT
¢ abCOIOTHOM TeMITepaTypo, MEPBBI 3aKOH TEPMOJINHAMHUKH, 3aKOH COXPAHECHHS JICKTPUIECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,  €ro
MaTeMaTU4eCKOe BEIPAXKCHHUE M YCIOBHS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;



-00BSICHITh OCHOBHBIC TIPHHIIMITBI IEHCTBUSI MAIIUH, TPUOOPOB U TEXHUYECKHUX YCTPOICTB;
pa3ianyaTth yCIOBHs UX OE€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

-BBITIOJHATD SKCIIEPUMEHTHl 0 HMCCIEIOBAaHUIO (U3NYECKUX SBJICHUH U TPOIECCOB C
HCIIOJIb30BaHUEM TPSMBIX, U KOCBEHHBIX U3MEPEHUH, pHU 3TOM (HopMynupoBaTh mpodiieMy/3a1aqy
U TUINOTE3y Y4eOHOTOo SKCIIEPHMEHTa, COOMpPATh YCTAaHOBKY W3 MPEIOKEHHOro 000pyI0BaHUS,
MIPOBOUTH ONBIT U (POPMYITUPOBATH BHIBO/IBI;

-OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC W3MEpCHHsI (U3MYECKUX BEIMYUH, MPH ITOM
BBIOMpATh ONTHUMAIBHBIM CHOCOO W3MEpPEeHUs M UCIOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKH
IIOIPELIHOCTEN U3MEPEHUN;

-MCCIIeI0BaTh 3aBUCUMOCTH MeXAy (DU3MUECKUMHU BEJIMYMHAMU C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUH, TPU OSTOM KOHCTPYHUPOBATH YCTAaHOBKY, (PHKCHUpOBATH pe3yJabTaThl IOJYYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHUJIE TaOJIHI] U Ipa(UKOB, J1e1aTh BBHIBOJBI 110 pe3yjibTaTaM
HCCIIEIOBaHMS;

-coOmo1aTh MpaBuiaa OE30MacHOr0 TpyAa IpH MPOBEICHUHM HCCIEIOBAHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKOH H  MPOEKTHOH  JIEATENIbHOCTH c
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOTo 000PYIOBAHHUS;

-pemaTh pacy€THBIC 3aJa4d C SBHO 33JaHHOW (U3MYECKOW MOIENBIO, HCHOIb3Ys
¢dbu3nyecKkrue 3aKOHbl U MPHUHIIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a7aud BbIOUpaTh (PUINYECKYIO
MOJIeTb, BBIACIATh (U3MUSCKUE BEIMYUHBI W (OPMYIIBI, HEOOXOIUMBbIC Il € pEIICHHUS,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAYCHUS (PU3MUECKON BEIIUYUHBI,

-peuiaTh Ka4yeCTBEHHBIE 3aJlayM: BBICTPAWBATH JIOTUYECKH HENPOTHBOPEUUBYIO IEMOYKY
paccyXJIeHUi ¢ UCTIOJIH30BAaHNEM U3YyUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3MUECKUX SIBICHUN;

-HCIIOJIB30BATh MPHU PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC NH(POPMAITMOHHBIC TEXHOJIOTHN
JUIA TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPHPETAMU U TPEICTaBICHUA Yy4eOHOH M Hay4dHO-
MONyJIIPHON WH(OPMAIUH, TTOJIYYCHHOW U3 Pa3IUYHBIX MCTOYHUKOB, KPUTUUYECKU aHAIU3UPOBATH
MoJIy4aeMyro HHPOPMAITHIO;

-IPUBOJIMTH TIPUMEPHI BKIIAJa POCCUUCKHX W 3apyOeKHBIX YUEHBIX-(PH3UKOB B pa3BHTHE
HayKH, 00bSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

-HCTIONIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3UKEe B TIOBCETHEBHOW JKU3HU  JUIS
obecrniedeHrs 0€30MacHOCTH MpHU oOpalleHuu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXPAHEHHUS 3/I0pPOBbS U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MTOBEACHUSI B OKpY KaloLIei cpese;

-paboTaTh B TPYIINE C BBHITOJIHEHUEM PA3TUYHBIX COLUATBHBIX POJIEH, IUIaHUPOBATh PabOTy
IpyNnbl, palMOHANIBHO paclpeiensiTh O00S3aHHOCTH W IUIAHUPOBATh  JIEATENbHOCTh B
HECTaH/IAPTHBIX CHUTYaIUSAX, OLIEHWBATh BKJIAQJ KaXXIOTO W3 YYAaCTHHKOB TPYMIBI B pEIICHUE
paccMaTpuBaeMoi TPOOIEMBI.

-YUUTHIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKHX MOJENe: TOYeHHBII
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUEUHBI UCTOYHHUK CBETA, siIepHasi MOJENb aTOMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO siJipa MPHU pelieHNH PU3NIECKUX 3314,

-pacrio3HaBaTh (pU3WUYECKHe SBICHUS (TMPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAHTOBOW (U3UKH: DIEKTPUYECKas MPOBOJAUMOCTH, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JCHCTBUSA TOKa, B3aUMOJCUCTBHE MArHUTOB, JJIEKTPOMArHUTHAS
WHIYKIWS, JEHCTBUE MArHUTHOTO TIONS HA TPOBOJAHUK C TOKOM U ABWXKYIIMKICS 3aps,
AJIEKTPOMAarHWTHbIE KOJeOaHUs U BOJHBI, IPSIMOJIMHEMHOE PACIpOCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHue, UHTepdepeHius, audpakuus U TOJsIpu3aius CBeTa, JUCIEpPCUsl CBETa,
dbotoanekrpuuecknii dPpdext (hoTodrddekt), cBeTOBOE NaBlieHHE, BOZHUKHOBEHHUE JIHMHEHYATOTO
CIIEKTpa aToOMa BOAOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHAs! PaIUOAKTHBHOCTS;

-OMHUCHIBaTh M3YYCHHBIC CBOWMCTBA BeIIeCTBAa (JIEKTPHUUECKHUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpEl) M DIICKTPOMATHUTHBIC SIBICHUS (TIPOILIECCHI),
UCHONB3YS  (U3NYECKHE BEIMYMHBL: JJIEKTPUYECKUI 3apsl, cuja TOKa, DSJIEKTPHUYECKOoe
HaIpsDKEHUE, SIEKTPUUYECKOE COMPOTUBIECHUE, PAa3HOCTh MOTEHIMATIOB, JIEKTPOABMXKYIIAs CuJia,
pabota TOKa, MHAYKLUHS MarHUTHOTO Mojs, cuia Amrmepa, cuia JlopeHna, HWHIYKTUBHOCTH
KAaTYIIKH, DHEPTUs AJICKTPUYECKOTO ¥ MArHUTHOTO TMOJIeH, MepHoJ W YacToTa KoJNeOaHWid B



Kosie0aTeIbHOM KOHTYpe, 3apsili M CHJIa TOKAa B MPOIECCEe TApMOHMYECKHX 3JIEKTPOMAarHUTHBIX
KosneOaHul, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWiIa JIMH3bI, IpPU ONHUCAHUM IPABUIBHO
TPAaKTOBATh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BETMYMH, UX 0003HAUYECHUS U €IMHUIIbI, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUYMHY C APYTUMH BETMUYMHAMU;

-ONKMCHIBAaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOLECCHl, HUCHONB3ysd (u3nueckKue
BEJIMYMHBL: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M 4acTOTa CBETa, JHEPrus U
UMIyJbC (POTOHA, IEPUO/I MOJTypaciaja, SHEPT sl CBA3U aTOMHBIX SJ€p, IPU OMUCAHUU MIPABUIHHO
TPAKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €IMHHIIbI, YKa3bIBaTh
(bopMyIbl, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTMMU BEIUYMHAMH, BBIYHCISATDH
3Ha4eHUe (PU3NUECKON BETUUUHBI;

-aHAIM3UPOBATh (DU3MYECKHE TMPOLECCHl U SIBICHHSA, WUCHONBb3yd (PU3MUECKUE 3aKOHBI U
IIPUHLIMIBL 3aKOH OMa, 3aKOHBI IIOCIEN0BATENBHOIO U MapaJlIEIbHOIO COEAMHEHHS IIPOBOJIHUKOB,
3akoH  Jxoyns—JleHna, 3aKOH 3JIEGKTPOMArHUTHOM MHAYKLHH, 3aKOH IPSIMOJIMHEWHOIO
pacnpoCTpaHEHUs] CBETA, 3aKOHBl OTPAaXXCHMS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETAa, YpaBHEHHE
OliHmTeHa i poToaddexTa, 3aK0OH COXpaHEHUS] SFHEPTUU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUsI MaCCOBOT'0O YHcIIa, TOCTYaThl bopa, 3akoH
pPalMOAaKTUBHOTO pacmaga, Hpd STOM pas3lindarh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHNUE U YCIOBUSA (TpaHULIbl, 00JIACTH) IPUMEHUMOCTH;

-OIpe/Ie/sITh HAlpaBICHUE BEKTOpa MHAYKLHUHM MarHUTHOIO IOJS IPOBOJAHHMKA C TOKOM,
cwibl Amniepa u cuisl JIopeHna;

-CTPOUTH U OIMCHIBATh H300paKEHUE, CO3/1aBAEMOE TUIOCKIM 3€pKaioM, TOHKOH JINH30I;

-BBIIIOJIHATh 3KCIIEPUMEHTBl [0 MCCIEI0BaHUIO (U3MYECKUX SBJICHHUH U IPOLECCOB €
MCTIOJIB30BAHUEM TIPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (HOpMYIHPOBATh MPOOIEeMy/3a1aqy
U TUINOTE3y Y4eOHOIo 3KCIepUMEHTa, COOMpaTh YCTAHOBKY U3 IMPEUIOKEHHOro 000pyJOBaHUS,
MIPOBOJUTDH ONBIT U (OPMYIUPOBATH BHIBOIBI;

-OCYIIECTBIIATh MpPSIMbIE M KOCBEHHBIE H3MEpEeHUs (PU3NYECKHX BEIMYUH, TPH 3TOM
BbIOMpATh ONTHUMAJIbHBIM CHOCOO W3MEpPEHUS U MCHOJIb30BaTh HW3BECTHHIE METOJbI OIICHKU
MIOTPELIHOCTEN U3MEPEHUN;

-MCCIIeI0BaTh 3aBUCUMOCTH (PM3MUYECKUX BEJMYMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUM:
IpPU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (MKCHUpPOBATh pE3yJbTaTbl MOJTYYEHHOW 3aBHCHMOCTHU
(u3NYECKUX BEJIMYMH B BHUJIE€ TaOIUI U TPaHUKOB, €/1aTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMS;

-co0roaTh MpaBuja O€30MacHOTO TpyJda NpHU NPOBEACHUM MCCIEJOBAaHUN B pamKax
y4eOHOro H3KCIEepUMEHTa, Y4YeOHO-HCCIEN0BATENbCKOM M MPOEKTHOW JEeSTENIbHOCTH c
MCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOpHOTo 000pYyJOBAHUS;

-pemiath pacy€THbIE 3aJayd C SBHO 3a/JlaHHOM (U3MYECKOM MOJENbl0, HUCIHOJb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHajHM3a YCIOBHS 3aJauM BbIOMPATh (PU3NUYECKYIO
MOJI€b, BBIACNATh (U3MUECKHE BEIMYUMHBI U (GOpMyIbl, HEoOXonuMble sl €€ pelleHus,
MPOBOJIUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHs! (pU3nuecKol BEIMUHMHBI,

-pemaTh Ka4yeCTBEHHbIE 33a/1aYd: BBICTPAMBaTh JIOTMYECKH HENPOTHUBOPEUYMBYIO IEMOYKY
paccyXJIeHHU ¢ UCIIOIb30BaHUEM H3yUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3UUECKUX SBICHUM;

-HMCTI0JIb30BaTh MPU PELUICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETallMd MW MpPEJCTaBlIeHUs Y4eOHOH M HaydyHO-
MOMYJISIPHON MH(pOpPMaIUK, MOTYYEeHHON U3 Pa3IMYHbIX MUCTOYHUKOB, KPUTHUECKU aHAIU3UPOBATH
noJjry4aeMyro MH(opMaiuio;

-00BSICHSTh IPUHLIUIIBI JEMCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKHUX YCTPOICTB, pa3nuyaTh
yCJIOBHUS UX OE€30MAaCHOT0 MCIIOIB30BaHNs B IOBCEAHEBHOM KU3HH,

-IPUBOIUTH IIPUMEPHI BKJIaJa POCCUNUCKHUX M 3apyOexHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH{, B 00BSCHEHHE IPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

-ACIONIb30BaTh TEOPETHYECKHE 3HAHUA 10 (PU3UKE B IOBCEJHEBHOM JKM3HM  JUId
obecriedeHus: 6€30MacCHOCTH NpU OOpalieHHH ¢ MPHOOpaMU U TEXHUYECKUMH YCTPOMCTBaMU, s
COXPaHEHHMs 3/I0POBbsI U COOJIIOACHUS HOPM SKOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpefe;



-paboTaTrh B TPYIIE C BHIOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYIIbl, PALMOHATIBHO PACHPENENATh OOSN3aHHOCTM M IUIAHUPOBaTh  JAEATENBHOCTh B
HECTaHJAPTHBIX CHUTyalUsAX, OLEHUBATH BKJIAJ KaXIOrO M3 YYACTHHKOB IPYIIBI B pELICHUE
paccMaTpuBaeMoil IpoOIEeMBI.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHNE NMPOTPAMMBI JUCUHIIJIMHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocsi 144 yacoB, B TOM YHCIIE:
00s13aTeIbHON ayTUTOPHOHN yueOHOM Harpy3ku oOydatomierocst 132 gacos;
CaMOCTOSITEIILHOM paboThI 00yJaromerocss 6 4acos;

KOHCYJIbTAIlMH — 2 Yaca



2. COAEP)KAHUE JMCUMIIJINHBI U
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0beM IMCHUILIMHBI U BUbI Y4eOHO# padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl 132
CamocrosiTesbHasi paboTa 6
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/IeiiCTBHU € 144
npenojaBarejieM

B TOM YHCJIE:

TEOPETHYECKOE 00yUeHne 90
nabopaTopHbBIe pabOTHI He npenycmoTpeno
MPAKTHUYCCKHUE 3aHATUS 40

KypcoBas paboTa

He npenycmotpeno

KOHTpOJIbHas paboTa

He npenycmorpeno

camoCTosITeNIbHas paboTa 6
KOHCYJIbTaIHs 2
MIPOMEKYTOYHAs arTecTanuss B popMe sx3amena 6

OcBoeHnue conep)anus AUCUUIUIAHBI «DPu3uKka» obecrieunBaeT (OPMHUPOBAHNE U PA3BUTHE

O6p830BaTeJ'IBHBIX pPE3yJIbTATOB B

KOMIIETEHIINH.

KOHTCKCTC MNPECMCTBCHHOCTHU q)OpMI/IpOBaHI/IH O6IJ_II/IX

Buabl o0pa3oBaresibHBIX
pe3yJabTaToB

OO0mme KoMNeTeHMHU
(B coorBeTcTBUM ¢ PI'OC CIIO no cnenuajbHOCTH)

JIn4HOCTHBIE

(oTpaxkaroT TOTOBHOCTD M
CIIOCOOHOCTH O0yYaroIIMXCs
PYKOBOJICTBOBAThCS
c(hopMUPOBaHHOW BHYTpEHHEH
MO3ULMEN JTUYHOCTU, CUCTEMOM
[IEHHOCTHBIX OPUEHTAIINH,
MO3UTHUBHBIX BHYTPEHHHUX
yOEXIeHU, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM LIEHHOCTSIM
pOCCHIiCKOTO 00IIIeCTBA,
pacIIMpeHne )KU3HEHHOTO OIbITa U
OTIBITA JESATETHLHOCTH B TIPOIECCE
peanu3alnuu OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIbHOM
JeSITETIbHOCTH)

OK 03. ITmanupoBath U peain30BbIBaTh COOCTBEHHOE
po¢eCCHOHATIBHOE M IMYHOCTHOE pPa3BUTHE,
MpeNPUHUMATEIBCKYIO I€ITEIbHOCTD B
npodeccuoHaIbHON cdepe, NCIOIB30BATh 3HAHUS 10
MpaBOBOM U (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX
KHU3HEHHBIX CUTYaLlUsAX.

OK 06. IIposBiATh IpaxkIaHCKO-TIATPUOTHYECKYIO
MO3ULMIO, TEMOHCTPUPOBATh OCO3HAHHOE IOBEACHHUE Ha
OCHOBE TpPaJULMOHHBIX OOIIEUYEIOBEYECKUX IIEHHOCTEH,
MIPUMEHSTh CTaHJapTHI aHTUKOPPYILIMOHHOTO
MTOBE/ICHHUSI.

OK 08. Mcnonb3oBath cpeacTBa (pU3HMUECKON KYIbTYpHI
JUISL COXpaHEHHUS U YKpEIUIeHHsI 370pOBbsi B IpoIecce
npoeCCUOHATIBHON ~ JIEATENIbHOCTH M MOJACPIKaHUS
He00X0IMMOT0 YpOBHA (hU3MUECKON MOTOTOBIEHHOCTH.

MeranpeamerHble

(oTpakaroT CrrocoOHOCTH
00yJaroIMXCsl KCTIOIb30BaTh Ha
NPAKTHKE YHUBEPCATbHBIC YICOHBIC

OK O0l. BeoiOupate cnocoObl  pemieHUS — 3amad
npodeccnoHaNbHOM N1eATENbHOCTH, MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBIISITh OUCK, AaHAJIU3 U MHTEPIPETALIAIO




JIEHCTBHSI, COCTABIISIOIINE YMEHUE
OBJIaJICBATh:

MO3HABATEIbHBIMU
YHUBEPCAIbHBIMH Y4ECOHBIMU
JIEHCTBUSAMU,

KOMMYHUKATUBHBIMU
YHUBEPCAITbHBIMH YICOHBIMH
JIEHCTBUSAMU,

PETYISTUBHBIMUA  YHUBEPCATbHBIMHU
y4eOHBIMH JICHCTBUSMHU)

nHpopManui, HEOOXOAUMOUN JI BBIMIOJHEHUS 3aad
npoheCCUOHATLHON IEATEIEHOCTH.

OK 04. PaboTtarh B KOJUICKTHBE M KOMaH1e, 3 PEKTUBHO
B3aMMOJICHCTBOBAaTh C  KOJUIETaMH, PYKOBOJICTBOM,
KJINEHTaMH.

OK 05. OcymecTBiasaTh YCTHYI0O M HHCbMEHHYIO
KOMMYHHKAIUIO Ha TOCYAAPCTBEHHOM SI3bIKAaX C y4ETOM
0CcOOEHHOCTEH COLMANBHOTO U KYJIBTYPHOTO KOHTEKCTA.
OK 07. ConeiicTBOBaTh COXPAHEHUIO OKpY)Karomen
cpensl, pecypcocOepekeHnto, 3pPEeKTUBHO JEHCTBOBATH
B YpE3BBIYAIHBIX CUTYyAIIHSIX.

OK 09. Ucnonb3oBath WHPOPMALMOHHBIE TEXHOJIOTHH B
npodeccnoHaNbHOM 1A TEIbHOCTH.




2.2. Coaepxanue yuedHOro npeamera «®usnka»

HaumenoBanue pa3jiesioB Conep:kanue yueOHOro Marepuasia, i (pOpMbl OPraHu3aAIHUN AeITeILHOCTH Oo0bem
U TeM o0yuarommxcs 4acoB
1 2 3
Pa3znen 1. ®usuka u MeTOAbI HAYYHOT'O 2
MO3HAHMS.
Tema 1.1. ®usuka — pynnamentanbHas | Cogepxxanue y4eGHOr0 MaTepuasia 2
HayKa O IpUpo/Ie. ®dus3uka — Hayka o mpupoje. Hayunble MeToAbl TO3HAHUS OKpYXaromiero mupa. Pomib 2
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHUS MMPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopnenupoBanue GuU3MYECKUX SABJICHMM M MmporeccoB. HayuyHble THUMOTE3BI
dusndyeckue 3aKOHbI W TEOpHUH. [ paHUIBI MPUMEHUMOCTH (DU3MUYSCKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSI.
Ponb u mecto pusuku B GOpMUPOBAHUU COBPEMEHHOW HayYHOW KapTUHBI MUpa, B
MPAaKTUYECKOU JIEATETbHOCTH JIFOACH.
Paznen 2. MexaHuka 36/16
Tema 2.1 KunemaTtuka Coaepsxanue y4eOHOro MaTepuaa 12/6
Mexanunueckoe ABuxkeHUE. OTHOCUTENBHOCTh MEXaHWYECKOro JBHkeHHs. Cucrema 2
orcuéra. Tpaekropus.
[Tepemerienue, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOpPEHUE
MaTepUuaIbHOM TOYKH, HMX TMPOCKIMH Ha OCH CHUCTeMbl koopauHaT. CroxxeHue
MepeMENICHUN U CI0XKEHUE CKOPOCTEM.
PaBHOMEpHOE ®  paBHOYCKOpEHHOE TMpsSMOJMHEHHOe  JBWKeHue. [ padukn
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSI, yTU U TIEPEMEILICHHS] MaTepUaTbHOU
TOYKH OT BPEMECHH.
CroOoaHoe mageHue. YckopeHue cBOOOTHOTO majneHus. KpuBoanHeWHOE NBHKEHHE. 2
JIBr>keHHe MaTepualbHOM TOYKH IO OKPYXHOCTH C MOCTOSHHOM MO MOAYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHasi CKOpOCTh. Ileproa u wacrtora oOpaiieHus.
IlenTpoCcTpeMHUTETEHOE YCKOPEHHE.
IlpakTHYeckoe 3aHsATHE 6
N3yuenre paBHOYCKOPEHHOTO JIBUXKEHUSI 2
Pemenue 3agaud mo reme «KuneMatuka 2




I/I3y‘-I€HI/I€ ABWIKCHUS TECJIA IO OKPYKKHOCTH 101 I[ef/'ICTBI/ICM CHJI YIIPYTOCTHU U TAKCCTH.

CamocrosiTesibHas padoTa CTYJAeHTOB 2
3apnanue (1o BbIOOPY cTynaeHTOB)1.COCTaBUTh KpaTKUH KOHCIIEKT TIO TEMe
TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHUE: CHUIAOMETD, JBUKCHUE
CHaps0B, LIETIHbIE U PEMEHHBIE NTEPEIAUH.
2.CocTaBUTh TEPMHUHOJOTHICCKUH CIIOBApPh IO TEME
Tema 2.2 Jlunamuka Coaeprxkanue yueOHOro MaTepuaa 14/6
IIpuauun otHocutenbHOCTH [anmuies. IlepBeiii 3akoH HptoToHa. HMHepnuaibHbIE 2
CUCTEMBI OTCUYETA.
Macca tena. Cwia. Ilpunuun cynepno3uuuu cuil. Bropoit 3akoH HeroToHa aind
MaTepraJbHON TOUKHU. TpeTuit 3akoH Hbl0TOHA JI711 MaTepHaIbHBIX TOYEK.
3akoH BceMupHOro TsaroreHusd. Cuna tsxkectu. [lepBas kocMuuyeckasi CKOpOCTb. 2
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenus (mokosi, ckoiabxenus, kaueHus). Cuna tpenus. Cyxoe TpeHue. 2
Cuna TpeHus CKOJIbXEHUs U cuia TpeHus nokos. Koadduuuent tpenus.
Cuiia conpoTUBIEHUs NP JIBH>KEHUH TeJla B JKUJIKOCTU WM rase. [loctynarensHoe u
BpallaTeabHOE ABM)KEHHE a0COIIOTHO TBEPJIOTO Teja
MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YciaoBus paBHOBECHS 2
TBEPAOTO TEA.
TexHuveckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHUE: TMOIIUITHUKH, JBHKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.
IIpakTHyeckoe 3aHATHE 6
W3mepenne maccel Tena Ha phlYaKHBIX BEcax 2
Pemrenne 3amad no reme «3akoHbl MeXaHUKN HproTOHA» 2
Pemenue 3amau no reme « 3akoH ['yka. Mexanudeckue CBOMCTBA TBEPABIX TEI 2
Tema 2.3 3aK0HBI COXpaHEHUs B Cojaep:xkaHue yueOHOIro MaTepuaJa 10/4
MEXaHUKe. Nmnynsc marepuanbHOM TOYKM (T€la), CUCTEMBl MaTE€pHaIbHBIX TOYeK. Mmmysbc 2
CUJIbl U W3MEHEHHE HMIyJibca Tejla. 3aKOH COXPAaHEHUs HUMITyJbca. PeakTuBHOE
JBUKEHUE.
Pa6ora cunbl. MOIIHOCTE CHITBI.
Kunernueckas sHeprusi MaTepuaibHONW TOUKU. Teopema 00 U3MEHEHUH KHHETHYECKOM
SHEPIUH.
[Torennmansuas osHeprus. IloTeHnuanpHas HHEpPrus ynpyro aedopMUPOBaAHHOU 2




npyxuHsl. [loreHnManbHas s3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.
[loTeHunanpHble U HEMOTEHIMAIbHBIE CUJIbL. CBsI3b pabOThl HEMOTEHIUAIBHBIX CUII C
U3MEHEHHEM MEXaHUYECKON SHEPIHH CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUYECKON
SHEPIUU. YIIPYrue U Heynpyrue CTOJIKHOBEHMUS.

IlpakTuyeckue 3aHATHS

Pemrenue 3a1au no reme «3aKOH BCEMUPHOTO TATOTEHUSI

Pemenne 3aaa4 I10 TEMC «3aKOHBI COXPAHCHUS B MCXaHUKE)

CamocrosiTesibHasi paboTa CTYAEHTOB

3aganue (o BbIOOpPY cTyneHToB)l.CoCTaBUTh KpaTKH KOHCIIEKT IO TeMe
TexHuueckue yCTpOWCTBA M IIPAaKTUYECKOE INPUMEHEHHE: BOJOMET, KOMIEp,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

2.CocTaBUTh TEPMHUHOJIOTHUYECKUH CIIOBApPh IO TEME

NN~

Paznen 3. MonekynsapHas ¢usuka u
TEPMOAMHAMHUKA.

26/10

Tema 3.1 OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH.

Conep:xaHue yueOHOro MaTepuaJia

10/4

OCHOBHbBIE TIOJIOXKEHHS MOJIEKYJSIPHO-KMHETUYECKOM TEOPMM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBmxkenue. Juddysus. Xapaktep MABMKEHUS U
B3aUMOJEICTBUS YacTuUll BellecTBa. MoJenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPIBIX
Tel U OOBSICHEHHE CBOICTB BEIlECTBA Ha OCHOBE 3THX Mojeneld. Macca U pazMepsl
moutekyn. Konnuaectso Bemectsa. [locrostnaas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Lenbcus.
Mopenb naeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KUHETUYECKON TEOpHUH
uJeallbHOTO Ta3za. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeaHed KHHeTHYeCKOH
SHEPTHH TEIUIOBOTO ABMXKEeHUs yacTull ra3a. [llkana temneparyp KenbBuna.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. 3akoH JlanbToHa.
N3onponeccer B HJICAILHOM Ta3e C IOCTOSHHBIM KOJIMYSCTBOM BEIIECTBA.
I'paduueckoe mpeacraBaeHne U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHu4yecKue yCTPOICTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp

HpaKanecxoe 3aHsATHEC

Pemrenne 3amad no reme «OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUI)

I/I3y‘leHI/IC H30IIPOHCCCOB, IMPOUCXOIAAIUX B radax

Tema 3.2 OCHOBBI TEPMOIMHAMUKH.

Conep:xaHue y4eOHOro MaTepuaJia

10/4




Tepmoaunamuyeckas cucreMa. BHyTpeHH:s 3Heprust TepMOJMHAMUYECKON CUCTEMBI U
ciocoObl €€ m3MeHeHus. KommuectBo TemnoTel U pabota. BHyTpeHHSIST 3HEprus
OJTHOATOMHOTO UJ€aJIbHOI0 ra3a.

Bunel Temnonepenauu: TEIUIONPOBOJHOCTh, KOHBEKLHS, W3JIyd€HUE. Y AenbHas
TeMI0EMKOCTb BellecTBa. KoanuecTBo TEII0Thl MpH TeIIonepeaaye.

[lonarue o6 aamabatHoM mpouecce. IlepBriil 3akoH TepmoauHamuku. Ilpumenenue 2
IIEPBOT0 3aKOHAa TEPMOAMHAMHUKU K H3omporeccaMm. I'paduueckas HMHTeprpeTanus
paboThI Ta3a.
Bropoii 3akoH TepmoarHamuku. HeoOpatuMocTs npoieccoB B IpUpPOE.
TernnoBbie Mammebl. [IpUHIMIBI OecTBUS TEIUIOBBIX MammH. lIpeoOpa3oBaHus
SHEPruHM B TEMJIOBbIX MamuHax. Ko3h¢uiuueHT none3Horo AeHCTBHS TEIIOBOM
mamuHbl. [ukn KapHo u ero xoadduumeHT mone3Horo AEUCTBUS. DKOIOTHYECKHE
po0JIEMbI TEIII0IHEPTETUKU.
IIpakTnyeckue 3aHATHSA 4
Pemenue 3ana4 no teme «OCHOBBI TEPMOJIMHAMUKI 2
Pemenue 3aia4 no teme « BHYTpeHHSs1 DHEPT U 2
CamocrosiTesibHast padoTa CTYJICHTOB 2
3ananue (1o BeIOOPY cTyeHTOB)1.COoCTaBUTh KpaTKUIl KOHCIIEKT 11O TEME
TexHnuyeckue ycTpoicTBa U NPaKTUIECKOE PUMEHEHNE: ABUTAaTElb BHYTPEHHETO
CropaHusi, ObITOBON XOJOUIbHUK, KOHTUIIHOHED.
2.CocTaBUTh TEPMUHOJIOTHYECKUH CIIOBApPh IO TEME

Tema 3.3 Arperatueie  cocrosHus | Cogep:kaHue y4eOHOro MaTepuajia 6/2

BeriecTBa. da3oBbie MEPEXOIBL. [TapooOpa3zoBanue u KkoHzaeHcauus. Mcmapenne u kumeHue. AOCOMIOTHas U 2
OTHOCHUTENIbHAsl BJIAXHOCTh BO3AyXa. HacelmeHHblid map. VYaenbHas TeruioTa
napooOpazoBaHMs. 3aBUCUMOCTh TEMIEPATYPhl KUIEHHUS OT JaBJICHHUS.
Teépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHM30TPONHS CBOWCTB 2
kpuctauioB. JKunkue kpuctamisl. CoBpeMeHHble Marepuansl. IlnaBnenue  nu
KpUCTaJIM3anus. Y AenabHas Temiora miasinenus. Cyonumanus.
VYpaBHEHHE TEIJIOBOTO OajlaHca.
TexHnyeckue ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U NCUXPOMETP,
KaJIOpUMETpP, TEXHOJOTHH TOJY4YeHHs] COBPEMEHHBIX MAaTepuaoB, B TOM YHCIE
HAaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTHH.
IIpakTHYecKre 3aHATHS 2
N3yuenue sBieHus TeriooOMeHa 2




Paszneua 4. JjekTpoguHAMHUKA.

32/10

Tema 4.1 DnekTpocTaTuka.

Copep:kaHue y4eOHOro MaTepuaa

10/4

OnexTpuzauus Tell. OJEKTpUYecKUi 3apsan. J(Ba BHAa 3IEKTPUUYECKUX 3apsi/ioB.
[IpoBOAHMKH, AUAIEKTPUKH U MOJYIMPOBOAHUKHU. 3aKOH COXPAHEHMsSI DIEKTPHUUECKOTO
3apsja.

B3aumoneiicteue 3apsgoB. 3akoH Kymnona. ToyedHbIl 3J€KTpUYECKHE  3apsl.
Onextpuueckoe nose.  Hanpsx€HHocTe  2nexTpuueckoro  noss.  IlpuHnumn
CYNEPHO3UINH IEKTPUUYECKUX nosel. JINHUM Hanps>KEHHOCTH AIIEKTPUYECKOTO MOJIS.

PabGora cumn amekrpocratudeckoro mods. [loreHmuman. PasHocTh TOTEHITHMANOB.
[IpoBOogHMKKM ¥ JUAIEKTPUKKA B OJICKTPOCTATHUECKOM Tmone. JludnexTpuueckas
MIPOHUIIAEMOCTb.

OnektpoémkocTh. KoHnencaTop. DneKTpoEMKOCTD IIIOCKOTO KOHJEHCATOpa. DHEPTrus
3apsHKEHHOT0 KOHAEHCATOPA.

TexHuuyeckue ycTpoHCTBA M NMPAKTUYECKOE IPUMEHEHHUE: IEKTPOCKOI, AIEKTPOMETP,
JNEKTPOCTaTUYECKAsh — 3allUTa, 3a3eMJICHHE  O3JEKTPONpuOOpoB, KOHAEHCATOP,
KOIMPOBAJIBHBIN annapar, CTpyHHbIN IPUHTED.

IIpakTHYecKoe 3aHATHE

Pemenue 3anay no teme Konnencaropsl. CoeiHeHNE KOHIEHCATOPOB B OaTapero

3Hepr1/151 3apsAKCHHOI'O KOHACHCATOPA. 9Hepr1/151 QJICKTPHUYCCKOTO ITOJIA.

Tema 4.2 [TocTOSSHHBIN JIEKTPUUECKUIT
TOK. TOKH B pa3iIMuHBIX cpenax.

Conep:xaHue yueOHOro MaTepuasa

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHHUS JJIEKTPUUECKOTO TOoKa. VCTOUHHMKH
toka. Cuia Toka. IIoCcTOSHHBIN TOK. .

Hampsbkenne. 3akon Oma 11 ydacTka LEeNH  DJIEKTPUYECKOE COMPOTHUBIICHHE.
VYnensHoe conpotuBieHue BenecTna. [locmenosarenbHoe, mapawuieibHOE, CMEIIAHHOE
COEMHEHHE TPOBOTHUKOB.

PaGora snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MoOITHOCTh 3IEKTPHUYECKOTO
TOKA.

DNEKTPOABUKYIAs CUJIa U BHYTPEHHEE CONMPOTUBIIEHNE UCTOUYHMKA TOKa. 3akoH OMma
JUTSI TIOJTHOM (3aMKHYTO#) d7IeKTprudecKoi 1ienu. KopoTkoe 3aMbIKaHue.

OneKTpOHHAas NPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh COIPOTHBIIEHUS
METAJIJIOB OT TemrepaTypsl. CBepXIpOBOIUMOCTb.
DNEeKTpUYECKUH TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass M HpPHUMECHas IMPOBOJAUMOCTh IOJYIPOBOAHHUKOB.
CoiictBa p—N-nepexona. I1oxynpoBoJHUKOBBIE MTPHOOPHI.




DIEeKTPUYECKH TOK B PAacTBOpax M paciijiaBax AJICKTPOJUTOB. DIICKTPOITUTHYECCKAS
JUccolanus. JIeKTPOIIn3.

DJIeKTpUYeCKMi TOK B Tra3zax. CaMoCTOSITENbHBIH M HECAMOCTOSITEIBHBIA pa3psjl.
Moumnuus. [1na3zma

TexHu4ecKue yCTpOMCTBA W TPAKTHUECKOE IMPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTaT, HICTOYHHUKH TOKa, JIEKTPOHArpeBaTeIbHbIe TPHOOPHI, JICKTPOOCBETUTEIHHBIC
NpUOOpHI, TEPMOMETpP CONPOTHBJICHHUS, BAKYyMHBIH JHOJ, TEPMHUCTOPHl H
(hOTOPE3UCTOPBI, TOTYIPOBOTHUKOBBINA O], TaIbBAaHHKA.

IIpakTHYecKkoe 3aHsATHE 4
Pemenue 3amad no reme «3aKOHBI MOCTOSTHHOTO TOKAY 2
N3yuenune 3akona Oma 11 y4acTKa e, I0CIeI0BaTEIbHOr0 U NapajyieIbHOrO 2
CO€JIMHECHHS TPOBOJTHUKOB

Tema 4.3 MaruuTHOe noue. Copep:xanue yueOHOr0 MaTepHAaJIa 10/2

DNIeKTpOMarHuTHasE UHYKITHSI. [TocrossHHBIE MarHUTHl. B3anMOJEUCTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE. 2
Bekrop MarauTHON MHaykuuu. [lpyuHIMn cynepno3uuuyu MarHUTHBIX nojiei. Jlunuum
MAarHUTHOM HMHAYKUMU. KapThHa JMHUNA MarHUTHOM WHIYKUHMHU TOJS TOCTOSHHBIX
MarHuTOB.
MarnuTHO€ 10JIe TPOBOJHUKA ¢ TOKOM. KapTuHa TuHUNA WHAYKIIUA MAarHUTHOTO TIOJIS
JUIMHHOTO MPSMOT0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJ-HUKA, KATYIIKH C
TokoM. OnbIT DpcTena. BzanmozeiicTBre MpOBOJHUKOB C TOKOM.
Cuita Amriepa, €€ MOJIyJIb M HalpaBIICHUE. 2
Cuna JlopeHua, e€ Moaylb W HampaBiieHHE. J[BUKEHUE 3apsyKEHHOM YacTHIBl B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.
SIBneHue HIEeKTPOMArHUTHOM WHAYKIUU. [IoTOK BekTOpa MarHUTHOW WHIYKLHH.
DJIEKTPOJABMIKYIIAS CUJIA MHAYKIIMU. 3aKOH JIEKTPOMArHUTHON nHAyKnu dapanes.
BuxpeBoe anexTpuueckoe noje. DIEKTPOABUKYILAS CUJIa UHIYKIUU B IMPOBOJHUKE, 2
JBIDKYIIEMCS TIOCTYTIATEIHHO B OJTHOPOTHOM MarHUTHOM TTOJIE.
IIpaBuio JleHna.
NHIyKTUBHOCTD. fIBIEHNE CAMOMHIYKIIMH. DJIEKTPOABHKYIIAS CHJIA CAMOMHYKIUU.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM. 2

DIJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOﬁCTBa U MOPAKTHYCCKOC TMPUMCHCHHC: IMOCTOAHHBIC MArHUTHI,
JJEKTPOMArHUTHI,  DJIEKTPOABUIATENIb,  YCKOPUTEIHM  3JEMEHTAapHBbIX  YACTHII,
WHAYKIIMOHHAS MI€Yb.




IIpakTHyeckoe 3ansATHE.

Pemenue 3a1ay no teme «3JI€KTPOMarHUTHAs HHAYKIIHSI.

Pa3nen 5. Kose0anusi ¥ BOJIHBI.
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Tema 5.1 Mexannueckue u
3JICKTPOMAarHUTHBIE KOJICOaHMsI.

Conep:xanue yueOHOIro MaTepuaJia

8/2

Konebarenbnass cucrema. CBoOOAHBIE MexaHWYeckue kojeOanus. ['apmoHMuUeckue
konebanus. Ilepuon, yacrora, ammuuryna u ¢asa xonedanuil. [IpyKuHHBIN MasSTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHE rapMOHMYECKHX KosieOanuil. IIpeBpaiienue
SHEpPI'UU IPU TAPMOHUUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJECOAHUS B HACATHHOM
Kos1e0aTenbHOM KOHTYpe. AHAJIOIUsS MEXIYy MEXaHMYECKUMM U 3JIE€KTPOMArHUTHBIMU
koneOanusMu. Popmyna TomcoHa. 3aKkOoH COXpaHEHHUS JHEPIMM B MJICATbHOM
KoJsie0aTeabHOM KOHTYpE.

[IpencraBnenne o 3aTyxawmux KoieOaHUSIX. BBIHYKIEHHbIE MEXaHUYECKUE
kosiebaHus. Pezonanc. BbIHYX/IeHHbIE 3]IeKTPOMAarHUTHbIE KOJICOaHusl.

[lepemennbiii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSYKEHUS.
Tpancdopmarop. IIpousBoacTso, nepenadya u NOTpeOICHNUE AIEKTPUUECKON IHEPIUU.
DKOJIOTMYECKHE PUCKU IIPU ITPOU3BOJICTBE IIEKTpOoIHEeprun. KynbTypa ncnonap3oBaHus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: DIEKTPUYECKUM 3BOHOK,
TEHEpaTOp MEPEMEHHOTO TOKA, JIMHUU JIEKTPOIIepe1ay.

IIpakTHYecKkoe 3aHATHE

N3ydyenue xonebaHuii HUTSHOTO (MM MPYKUHHOTO) MasTHUKA OT JUIMHBI HUTH (WK
MaccChl Ipy3a)

Tema 5.2 Mexanudeckue u
AIEKTPOMArHUTHBIEC BOJIHEI.

Conep:xaHnue y4eOHOIro MaTepuasa

MexaHnudyeckre  BOJHBI,  ycioBusA  pacnpoctpaHeHud. llepumoa.  CkopocThb
pacnpocTpaHeHuss M JAauHA BOJHBL [lonmepeuHble M OPOAOIBHBIE  BOJIHBI.
WNnrtepdepennus u  audpakiuss MeXaHHYECKMX BOJIH. 3BYK. CKOpocTh 3BYyKa.
I'pomkocTs 3Byka. Bricota Tona. TemOp 3ByKa




ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIy4EHHs 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHtanuss BektopoB E, B, v B anexkrpomaruutHoil BoiHe. (CBoiicTBa
IEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, IPEIOMIIEHUE, MoJsApu3anus, Iuppaxius,
uHTepdepeHiys. CKOPOCTh ANMEKTPOMArHUTHBIX BOJIH.

[Ikana 31€KTPOMarHUTHBIX BOJIH. [IpMMEHEHNE AIIEKTPOMATHUTHBIX BOJH B TEXHHUKE
U OBbITY.

[TpyHIMIIBI paguOCBsI3U U TelaeBUACHU. Paqronokanys.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl. 2
TexHuueckue  ycTpoicTBAa M MPAKTHYECKOE  MPUMEHEHHE:  MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJbTPa3ByKOBas JMArHOCTHKa B TEXHUKE W MEIUIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neusb.

Tema 5.3 Omnruka Coaepixanue yueOHOro MaTepuaa 10/2
I'eomerprueckas onrtuka. [IpsMonMHENHOE pacIpOCTPaHEHHE CBETA B OJHOPOAHOU 2
cpene. JIyu ceera. TOueUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHnii B TUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoHBI TMpeIOMIIEHUS CBeTa. AOCOIOTHBIM MOKa3aTelb
npenomwsieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenpHbI  yroa IOJIHOTO
BHYTPEHHET0 OTPa)KEHUS.

Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L{Ber. 2
Cobuparoiue U pacceuBaroliue JUH3bl. TOHKas JnH3a. DOKYCHOE paccTOsHUE U
ONnTHYecKas cuiaa TOHKOM smH3bL. IlocTpoeHue wn3zoOpakeHUil B coOuparommx U
paccenBaronmx JuH3aX. PopmyIia TOHKON JUH3bL. Y BEJIMUEHHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH. 2
Bonnosas onrtuka. HWuHtepdepenuuss cBera. KorepeHTHblE HMCTOYHHMKH. Y CIIOBUS
HAOJIOCHNS MaKCUMYMOB U MHUHMMYMOB B MHTE€P(EpPEHIIMOHHON KapTHUHE OT JIBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakius cBera. JudpakmuonHas pemérka. YcioBue HaOMIOAEHUS TJIaBHBIX 2

MaKCI/IMYMOB HpI/I IMIaICHNUU MOHOXpOMaTI/ILIeCKOFO CB€Ta Ha }II/ICbpaKIII/IOHHYIO
pelETKY.

[Tonsgpuzanus ceera.

TexHUYecKue YCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, Jyna, ¢oToanmnapar,
MPOEKIIMOHHBIN amrapar, MHKPOCKOI,  TEJECKOII, BOJIOKOHHAas  OIITHKA,
TU(QpaKIMOHHAS pemIETKa, MOJISIPOUS.




IIpakTHYeckoe 3aHATHE

Pemenue 3ampau no reme «OnTuka» 2
Pa3zgen 6. OCHOBBI cCieMAIBHON TEOPUH
OTHOCHUTEJIbHOCTH.
Tema 6.1 OcHoBBI cienpanibHOM Teopun | Coep:kaHue ydeOHOro MaTepuasia 2
OTHOCHTCILHOCTH 'paHMIIBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. I10CTyIaTsl CrienuanbHOM TEOpUn 2
OTHOCUTEIbHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTHM CBETa B BaKyyMe€, MPUHIUII
OTHOCHUTEJIbHOCTU DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl C JHEPTUEH U UMITYJIbCOM PEJISITABUCTCKOM YaCTHUIIbI. DHEPTHsI TTOKOSI.
Paznen 7. KBanroBas ¢usuka. 10
Tema 7.1 DnemeHTs! KBaHTOBOM onTukU | CoaepkaHue y4eGHOr0 MaTepuasia 2
®oronsl. Gopmyna [lnanka cBsi3u ’Hepruu (POTOHA C €ro YacTOTOW. DHEprus W 2
UMITYJIbC (OTOHA.
OtkpeiTue u wuccienoBanue Gorordpdekra. Omnbitel  A.I. CtoneroBa. 3aKOHbBI
dbotorddexra. VYpaBHenue ODitHmTerHa mis dotodddexra. «KpacHas rpanHuiay
dotorddekra.
Hasnenue ceera. Onbitel [1.H. Jlebenena.
XUMHUYECKOE JIEUCTBUE CBETA.
TexHu4eckue ycTpoiCcTBa M MPAKTHUYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (OTOJATUHK,
CONTHEYHas Oatapesi, CBETOJUO/.
Tema 7.2 Ctpoenue aToma. Coaep:xanue yueOHOro MaTepuaJa 2
Mopenb atoma Tomcona. OnbiTel Pezepdopaa mo paccessauto o -uactuil. [Inanerapuas 2

Mmozenb aroma. [loctynatel bopa. U3nyuenue u normnouienre poToHOB MpHU Mepexoie
aToMa C OJHOTO YpPOBHS SHEpPruM Ha Jpyro. Buubl cnekrtpoB. CnekTtp ypoBHEHR
SHEPIUH aTOMa BOJOPOAA.

BonHoBbIe cBoOMcTBa yacTull. Bomusl ne bpoinsa. KopmyckyispHO-BOJIHOBOW Tyanu3Mm.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIM aHaIu3
(cnexTpockomn), 1a3ep, KBAaHTOBBIA KOMITBIOTED.




Tema 7.3 AtomHOE s1IpO.

Conep:xaHue y4yeOHOIro MaTepuasa

DKCHepUMEHTBI,  JOKa3bIBAIOIIME  CJIOKHOCTb  CTpoeHus  sapa.  OTKpbITHE
panuoaktuBHOoCcTU. OmbITEl Pe3epdopaa mo ompeneneHuio cocraBa pagHoOaKTHBHOTO
u3nyuyenusi. CBoiictBa anb(da-, 6eTa-, raMmma-u3inydeHus. BiusHue paguoakTUBHOCTU
Ha UBbIE OPTaHU3MBI.

OTtkpeiTHE IpOTOHA W HelTpoHa. HykionHnas Mozens supa [eiizenoepra—lBaneHko.
3apsia saapa. MaccoBoe uucio sjpa. M3oTormsl.

Anbda-pacnaa. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacnaa. [amma-u3nydeHwue.
3aKoH paJiMOAaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. S nepubie cunbl. JlegekT macchl siapa

SnepHsle peakunu. JleneHre U CUHTES SAeEp.

Snepubiii peakrop. TepmosinepHbiii cuHTe3. IIpoGneMbl M NepcrneKTUBBl SASPHOM
OHCPICTHUKHU. DKOJIOTHYECKHUE ACIIEKTHI ﬂIIGpHOfI SHCPIrCTUKMU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToapl HaOIIOICHHS U PETUCTPAIIUH SJIEMEHTApHBIX YacTHII.

dyHnaMeHTaIbHbIE B3aUMOAeHCTBU. EAMHCTBO (pM3NYecKOi KapTHHBI MUpa.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siiepHbiit peakTop, aToMHasi bomoa.

Pa3nesn 8. DiieMeHTHI acTpOHOMMHM U
acTpo(U3HKH.

Tema 8.1 Conueynasa cucrema

Conep:xanue yueOHOro MaTepuasia

Oranel pa3BUTHA AacTpOHOMMHM. [IpukinazHOE W MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMMUU.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, ApKue 3BE3bI, IAHETHI, X BUAUMOE JABHKEHHE.
Conneynas cucrema.

Habmtonenus B Teneckon JlyHsl, maner, Mieunoro IlyTu.

Comune. ConHeuHasi akTUBHOCTh. Mlcrounuk sHeprun CoisiHIa U 3BE3MA. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpamMma «CHEKTpPaJbHBI KJIacC — CBETHUMOCTBY.
3BE3/1bI TIIABHOM NOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTBY JJIA
3BE3]] IVIABHOH IOCIENOBATENbHOCTH. BHyTpeHHee crpoeHue 3BE3N. COBpEMEHHbIE
IIPEICTABICHUS O IIPOUCX0KIECHUH U 3BOonMK CoJtHIA U 3BE3/. DTalbl )KU3HU 3BE3]




Muieunbiii [1yte — Hama "anaktuka. [lonoxenue n aeuxkenue CosHia B ['aakTuke.
Tunel ranaktuk. Pagroranaktuku u kBasapsl. UEpHBIE IBIPHI B ApaX FAJIAKTUK.
Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Paszberanue ramaktuk. Teopus
Bonwmioro B3peiBa. PenukroBoe uznyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobeMbl aCTpOHOMUMU.

KOHCYJIbTalus

Ponp ¢u3uku M acTpOHOMUHM B SKOHOMHYECKOH, TEXHOJOTMYECKOM, COLMAIBHON U
ITHUYECKOU cdepax AesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKHM W aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOH KapTHHE MHpa, pojb (pu3nyeckod Teopuu B (POPMUPOBAHUU
MPEICTaBICHUNA O (PU3NIECKON KapTUHE MHpa, MECTO (PU3MUECKOW KapTHHBI MHpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAayYHbBIX NPEJICTaBICHUH O IPUPOJIE.

Bcero

138




2.3. TemaTH4ecKkoe NUIAHMPOBAaHHUE, B T.Y. C YU4eTOM padoueil MporpaMmMsbl BOCIUTAHUSA
€ YKa3aHHeM KOJIH4YecTBA YacoB, 0TBOJAMMBbIX HA OCBOCHUE KAK/10i TeMbl

[Tpu peanusanmu conepkanus 00ME00pa30BaTEIBHOTO AUCIUILUIMHBI «Du3nKa» B mpeaenax
ocoenusi [IIICC3 Ha 6a3e OCHOBHOTO 0OIEro OOpa30BaHHS C IMOJYYCHHEM CPEAHEro OOIIero
oOpazoBaHusi 00beM  00pa30BaTEILHOW  MPOTPaMMBbl  COCTaBISIET IO  CICIUATLHOCTH
TEXHOJIOTUYECKOro npoduis mpodeccruonanbHoro obpaszoBanus — 144 daca, U3 HuX: ydeOHas
Harpyska oOydJaronuxcsi BO B3aUMOJICHCTBHIH € TIpenoaBaresieM, Beero - 132 yaca; BHeayIuTOpHast
caMmocTosiTenbHas paboTa cTyaeHToB — 6 yacoB [IpoMexxyTounas arrectanus - B (hopMe dK3aMeHa

TemaTnuyeckuii ny1an

O0beM | YdeOHas Harpy3ka 00yJaromuxcs ¢
o0pa3oBa IIpenojaBaTesieM, yac
TeIbHOU B TOM YHCJIE Camocr.
[porpaMm paboTta
Conepiarue 0byeHus bI, 4ac. cyuyerom | Jlab6. | Ilpak. |crynen-
Beero paboueil |paboThl|3aHATHS| Ta
MPOrPaMMBbI
BOCTIUTAHHS
1 2 3 4 5 6 7
Pasznen 1. dusuka u METOIBI 2 2 - - -
HAyYHOTO MO3HAHUSL.
Tema 1.1. ®usuka — 2 2 -
dbyHIaMeHTallbHas HayKa O IPUPOJIE.
Paznen 2 Mexanuka 36 36 16 4
Tema 2.1 Kunemaruka 12 12 1 6 2
Tema 2.2 Jlunamuka. 14 14 6
Tema 2.3 3aK0HBI COXpaHEHUs B 10 10 4 2
MeXaHUKe.
Paznen 3. MonekynspHas ¢pusnka u 2 26 10 2
TEPMOJIMHAMHUKA.
Tema 3.1 OC{-IOBI:I MOJIEKYJISIPHO- 10 10 4 -
KHHETHYECKOW TEOPHH.
Tema 3.2 OCHOBBI TEPMOIMHAMUKH. 10 10 4 2
Tema 3.3 ArperatHblie COCTOSHHUSA 6 6 5 -
BenecTsa. PazoBbIe NEPEXOJBI.
Pa3nes 4. DieKTpoaAMHAMUKA. 32 32 10 -
Tema 4.1 DnexTpocTaTHKa. 10 10 4 -
Tema 4.2 [TocTosHHBIN -
JeKTpuYecKuil Tok. TOKu B 12 12 4
pa3INYHBIX Cpeax.
Tema 4.3 MarautHoe 1nosne. -
10 10 2
DNEeKTPOMArHUTHASI MHIYKIIHSL.
Pa3nes 5. Kosiebanusi u BOJIHBI. 24 24 4 -
Tema 5.1 Mexaaundeckue u 8 8 2 -
9JIEKTPOMArHUTHBIE KOJIeOaHMsL.
Tema 5.2 MexaHn4ecKue u 6 6 i -
HJIEKTPOMArHUTHBIE BOJIHBI.
Tema 5.3 Ontuka 10 10 2 -
Pa3zngen 6. OcHOBEI crIelMaILHON 2 2 i -
TEOPUHU OTHOCUTEIHLHOCTH.
Tema 6.1 OCHOBBI CIEIIUAIBHOU 2 - -




TEOPHH OTHOCUTEITHLHOCTH

Pa3nen 7. KBanToBas ¢gusuka. 10 10 - -
Tema 7.1 DieMeHTHI KBAHTOBOM 2 9 i -
ONTHUKU

Tema 7.2 Ctpoenue atroma. 2 2 - -
Tema 7.3 AtomHOE s1poO. 6 6 - -
Pa3zgen 8. DieMeHTH aCTPOHOMUU U 4 4 i -
acTpo(U3HKH.

Tema 8.1 Conneunas cucrema 4 4 - -

2.4. Conep:xanue npopuiibHOM cocTaBJIAIONIIEH

[TpodunpHOE M3yUYeHHE 001IE00pa30BATEIHPHOTO TUCHUIIINHBI «DH3nKa) OCYIECTBIAETCS
YaCTUYHBIM IIepepaclpe/ie]iCHHeM Y4eOHbIX YacoB M OTOOPOM JUIAKTHYCCKUX CIUHUI] B
3aBUCUMOCTH OT Ba)XHOCTH TeM [ croenuaibHocTH 35.02.08 DileKTpuyYecKue CHCTEMBI B
arponpomsbiiiuieHHOM Komiuiekce (ATIK).

3. YCJIOBUSA PEAJIM3ALINA PABOYEN ITPOT'PAMMBI JUCHUITINHBI
3.1 O6pa3oBare/ibHbIE TEXHOJIOTHHU
3.1.1 Tlpu peanuzauuu pa3IWYHBIX BHIOB YYEOHBIX 3aHATUM TO JUCHUIUIUHE «DU3NKaAY»
HCIOJIL3YIOTCSL ClIeAyromue o0pa3oBaTelbHble TEXHOJIOTHH:

Bup 3anstus Hcnonb3yemble 00pa3oBaTelIbHbIE TEXHOJIOTUU
Teopetnueckoe Nudopmannonno-kommynukauonnsie (UKT)
obyuenue (TO)

[IpakTHueckue 3aHATUS HNudopmannonno-kommynukanuonssle (MKT)
(I13)
JlaGopatopHuble 3ausTHs | He mpemycMoTpeHbl
(13)

3.1.2 Ilpu npenogaBanuu aucuuruinHe «@PuU3MKa» UCMONB3YIOTCS CIEIYIOIUE aKTUBHBIE (OPMBI
IIPOBEACHUS 3aHIATHI 110 BUJIaM ayJAUTOPHBIX 3aHATHM:

Bun 3anstus Vcnonb3yemble akTUBHBIE (POPMBI IPOBEICHUS 3aHATHH
TO Pa300p KOHKPETHBIX CUTYalM, JEKIIUN — BU3YyaTH3al1H.
I13 Pa300p KOHKPETHBIX CUTyallui
(JI3) He npenycMmoTpensl
3.2. TpeGoBanuss K MUHUMAJIbHOMY MAaTepPHAJIbHO-TEXHHYECKOMY o0ecrieyeHHU o

Peanuzanus aucuumnianHel TpedyeT Halnyus yaeOHoro kabunera «Ousukar
O6opynoBanue yueOHOTO KabuHeTa:
- JI0CKa,
- pabouee MeCTO IpenojaBarers,
- KOJIMYECTBO MmocaaouHbx MecT — 30.
TexHuueckue cpecTBa 00y4eHus:
- IEPEHOCHOMN MYJIBbTUMEINNHBIN IPOEKTOP,
- INIEPEHOCHOU DKpaH,
- mepeHocHoi HoyTOyk ASUS.

3.3. UndopmanuonHoe odecriedeHne 00yueHust



Hepeqeﬂb PEKOMEHAYEMbBIX y‘leﬁHLlX H3).IaHHﬁ, I/IHTepHET-pecprOB, JOMOJTHUTEJIbHOM

JIUTEPATYPbI
Jlureparypa
Jus o0yuarommxcst

OcCHOBHbBIC HCTOYHUKHU:

1. MMunckwmii, A. A. ®uzuka : yaeonuk / A.A. [Munckuii, I'.}O. I'pakoBckwii ; mox oOm. per.
10.1. uka, H.C. IlypsimeBoii. — 4-¢ u3g., ucnp. — Mocksa : DOPYM : UHOPA-M, 2021. —
560 c¢. — (Cpemmee mpodeccuoHanbHOe  oOpa3zoBanue). - Pexxum  mocryna:
https://znanium.com/catalog/product/1150311

2. Tapacos, O. M. ®usuka: 1aboparopHbie padOThl ¢ BOIPOCAMHU U 33JaHUSMU : ydeOHOE
nocobue / O.M. TapacoB. — 2-¢ uza., ucnp. u gon. — Mocksa : ®OPYM : UHOPA-M, 2021. —
97 c¢. — (Cpemnee mnpodeccroHanpbHoe  oOpa3oBaHue). -  Pexwm  jmocryna:
https://znanium.com/catalog/product/1179510
JlonoTHUTEe/IbHbIE HCTOYHUKU:

1. Ky3nenos, C. U. Best pusnka Ha nagonu : mHTEepakTuBHBINA ciipaBoynuk / C.U. Ky3Hernos,
K.M. Poro3un. — Mocksa : By3sosckuii yuebHuk : MUHOPA-M, 2021. — 252 c¢. — (Cpennee
po¢eCCHOHAIBHOE o0OpasoBaHmue). - Pexxum JIOCTYyTIA:
https://znanium.com/catalog/product/1136174

2.TapacoB, O. M. ®usuka : yue6Hoe nocodbue / O. M. TapacoB. — Mocksa : POPYM :
NH®PA-M, 2019. — 432 c¢. — (Ilpodeccuonanproe obpazoBanue). - Pexxum nocryma:
https://znanium.com/catalog/product/1012153

st npenonaBaresieii

OcCHOBHBbIE HCTOYHHUKH:
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4, KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUITJIMHBbI
Kontponb u  oOIeHKa  pe3ylbTaTOB  OCBOEHUS  JUCHUIUIMHBI  OCYIIECTBIISETCS
MPEeroIaBaTeNieM B MPOLECCEe MPOBEIECHUS YCTHBIX OMPOCOB, TECTUPOBAHUS, KOHTPOJIBHON PabOTHI.
K pesynabTaram BHYTpEHHEHl OIIEHKHM OTHOCSITCSI MpPEIMETHBIE pe3ysbTaThl, 3a()UKCUPOBAHHBIE B

CHCTEeME HaKOIICHHOM OLCHKHU, N PEC3YJIbTAThI BLIITIOJIHCHHUA WTOTOBOM pa60TBI 10 JUCHUIIIINHCE.

Pe3ysabTarsl 00yyeHus (mpeaMeTHbIE)

@®opMbI U MeTO/IbI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB
o0y4eHust

1

2

JEMOHCTPUPOBATh HAa INpUMeEpax pojib U MECTO (QU3UKU B
(GOpMUPOBAHUM COBPEMEHHOW HAay4HOW KapTUHbI MuUpa, B
pa3sBUTUM  COBPEMEHHOM TEXHMKM M  TEXHOJOTWH, B
IIPAKTHUYECKON NEATEIbHOCTH JIIOJIEH;

YUUTBIBATh T'PaHMLIBI IPUMEHEHHS M3YYEHHBIX (PU3nuecKux
MOJEJCH: MaTepuallbHasg TO4YKa, MHEPLHUAIbHAsA CUCTEMA
oTcyéra, aOCOJIIOTHO TBEPIOE TENO, MJICAIbHBIA ra3, MOIEIU
CTPOCHHsI Ta30B, >KUAKOCTEM M TBEPABIX TEJ, TOYECUHBIN
UIEKTPUUECKUH 3aps]] IPH pellieHUH (PU3NYECKUX 3a/1a4

pacrnio3HaBaTh (pU3UYECKHUE SBICHUS (IPOIECCHI) U OOBACHATH
UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISPHO-KHHETUYECKOM
TEOPHUH  CTPOCHHUS  BEUIECTBA U DJCKTPOJUHAMHUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOEe JBH)KEHUE,
CBOOOTHOE TaJIeHNE TeJ, TBMKEHUE TI0 OKPYKHOCTH, UHEPIIHS,
B3auMoJieiicTBue Ten, AudQy3us, OpOYHOBCKOE ABHIKEHHE,
CTpOEHHE KMJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHEe 00BbEMa Tel
OpyU HarpeBaHuu (OXJIAXIEHUM), TEIUIOBOE pPaBHOBECHE,
UCTIapeHHe, KOHACHCAIWs, TIUIABICHUE, KPHCTAILTH3AIHS,
KUTIEHHE, BIAXKHOCTh BO3/yXa, MOBBILICHNUE JIaBJICHUS ra3a npu
€ro HArpeBaHMH B 3aKPBITOM COCYyZE, CBSI3b MEXIY
napamMeTpaMM COCTOSHUSI Ta3a B M30INPOLECCax, HIEKTPU3aLUs
TEJI, B3aUMOJICHCTBHUE 3aPsJIOB;

OIHCBIBATh MEXAHWYECKOE BM)KEHUE, HCIONB3Ys (pU3ndYecKue
BEJIMYMHBL: KOOpPJIWHATA, IIyTh, IEPEMEIIECHUE, CKOPOCTD,
YCKOPEHHME, Macca Tena, CUjla, UMIIYJIbC Tella, KUHETUYeCKast
SHEeprusi, NOTEHUHUalbHas »JHEprus, MexaHuyeckas paloTa,
MEXaHUYeCKass MOIIHOCTb, IIpU  ONHMCAHUM  IPABUIIBLHO
TpPakTOBaTh (U3UYECKUN CMBICI MCIOJb3YyEMbIX BEIMYUH, UX
0003HaYeHMs U €AMHUIBI, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUYHUHY C JPYTMMH BETUYUHAMU;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIC CBOMCTBA TENM W TEIUIOBBIC
SIBIICHUSI, MCIIONB3Ysl (PM3MYECKHe BEIMYMHBI: JaBJEHUE rasa,
TEMIIepaTypa, CpeaHssl KHHETHYECKash YHEPTHsl XaOTHYECKOTO
JIBYDKEHUST MOJIEKYJI, CpeTHEKBaJpaTHIHAsI CKOPOCTh MOJIEKYI,
KOJINYECTBO TEIUJIOThI, BHYTPEHHsSS JHeprus, paboTa Trasa,
K03()(PUIMEHT MOJIE3HOTO EHCTBHUS TEIUIOBOTO ABUTATEIIS; IPU
ONHCAaHUM TPABHIBHO TPAKTOBaTh (PU3MUECKUH  CMBICI
UCTIONIB3YEMBIX ~BEIMYUH, WX OOO3HAYEeHUS ¥ EAWHHIIBL,
HaXOAUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTMMHU BEIMUUHAM;

Tekyuii KOHTPOJIb B YCTHOM
¥ MUCbMEHHOH QopmMe B BUIE:
- TeCTOB;

- YCTHOTI'O OIIpOCa;

- CaMOCTOSTEIbHON PadOTHI;
- OLICHKU BBINOJIHEHUS
3a/laHui TPAKTUYECKUX
3aHATHI;

- OLICHKU BBIMOJIHEHHUS
3a1aHUI KOHTPOJIbHOU
paboTHI.

[IpomexyTouHas aTTecTanus:
He MpeyCMOTpEHa.

Hrorosas arrecrauus:
B (hopme rK3amMeHa




OINKCBIBATh U3YUYCHHBIE DJIEKTPUYECKHE CBOWCTBA BEILECTBA U
AIIEKTPUYECKHE SBICHHS (IIPOIECCHI), MCIONB3YS (U3NUIECKUE
BEJIMYMHBL: DJIEKTPUYECKUH 3apsijl, DJIEKTPUUYECKOEe TIOoJe,
HANpsDKEHHOCTh  110JI, IOTEHLHMall, Pa3sHOCTh IOTEHLIMAJIOB;
OpU ONMCAHUM [PABWIBHO TPAKTOBaTb (PU3MUECKUH CMBICI
UCTIONIB3YEMbIX BEJMYMH, WX O0003HAUeHUS W EAMHUIIBL
yKa3bplBaTh (OPMYIbI, CBA3BIBAIOIIME AAHHYIO (DU3HUECKYIO
BEJIMYUHY C JPYTMMH BEITUYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKHUE MPOIECCHl M SBJICHUSI, UCIIONIB3YsI
dusnyecKkue 3aKOHBl W TPHUHIMIBL 3aKOH BCEMHPHOTO
tarotenus, I, I u III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM DJHEPruu, 3aKOH COXPAHEHHUs HMIIYJIbCA,
NPUHIUIT  CYNMEPHO3UIIMA  CWJI, TPHUHIMUI  PaBHOMPABHS
WHEPIHUATBHBIX CUCTEM OTCU&Ta, MOJICKYJISIPHO-KMHETHYECKYIO
TEOPHIO CTPOCHHS BEIECTBA, ra30BbIC 3aKOHBI, CBSA3b CPEAHEH
KHHETHYECKOM DSHEPrUu TEIUIOBOTO JIBIDKCHMSI MOJIEKYT C
a0COIOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJAMHAMUKH,
3aKOH COXpaHEHHUs JJIEKTPUUYECKOTro 3apsna, 3akoH KyioHa,
IPU 3TOM Pa3lInyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMAaTHYECKOE BBIPAKCHHUE M YCJIOBUS (TPaHUIIBI, 0OJIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMIIBI IEUCTBHUS MalIuH, TPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3iauyarb YCJIOBUS  UX
0€301acHOTO UCIOJIb30BAHUS B IOBCEIHEBHOW KU3HH;

BBIMIOJHATh DKCHEPUMEHTHI IO MCCIEAOBAHUIO (PUZNYECKUX
SBIICHUH W TPOIECCOB  C WCIOIB30BAHUEM TIPSIMBIX, |
KOCBEHHBIX  U3MEpPEHHH, Tmpu 3ToM  (OPMYyIHUPOBATH
npoOnemMy/3agady W THUMOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YyCTaHOBKY M3 TPEUIOKEHHOTO 00O0pYyIOBaHMS,
IPOBOAMTH ONBIT M (OPMYIUPOBATH BHIBOJIBI,

OCYILECTBIIATh MpPsSIMble U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX
BEJINYMH, IpU 3TOM BBIOMpPATh ONTHUMAJIBHBIM CHOCOO
U3MEPEHHUS M MCIOJIb30BaTh WU3BECTHBIE METOABl OLIEHKHU
MIOTPENTHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEX1y (U3NYECKUMHU BETMYMHAMU
C  HCHOJb30BAaHUEM TMPSAMBIX  HU3MEpPEHHHl, TMpH  3TOM
KOHCTPYUpPOBaTb  YCTaHOBKY, (DUKCHpPOBaTh  pPe3yJIbTaThl
MOJTyYeHHOW 3aBUCHMOCTH (DU3MUYECKUX BEJIUYUH B BHJE
Tabaul W TpauKoB, JenaThb BBIBOABI IO  pe3yJbTaTaM
HCCJIEJIOBAHMSI,

coOuoaTh MpaBuia Oe30MacHOr0 TpyJda MpH IPOBEICHUU
UCCIIEIOBaHUM B paMKax y4eOHOro HKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOW M MPOEKTHOW  JeSITeIbHOCTH C
UCTIOIb30BaHUEM H3MEPHUTEIHHBIX YCTPOUCTB U JIAOOPATOPHOTO
000py/IOBaHUs;

pemaTh pacu€THBIE 3aJaud C SBHO 3aJaHHOW (u3nueckon
MOJIeIbIO, MCTOJB3YsI (PU3NYECKUE 3aKOHBI W TPHHIIMIGI, Ha
OCHOBE aHalM3a YCJIOBHS 3aJladd BBIOMPATh (PU3HUECKYIO
MOJIeIb, BBIACHATh (PU3NYECKHUE BEIMYUHBI U (HOPMYIIBI,
HEeoOXoauMbIe  JUIsi €€ peIIeHUs, NPOBOIUTH pacyEThl M
OIICHUBATh PEaTbHOCTh IMOJYYCHHOTO 3HaueHUs (pu3mveckoin
BEJIMYMHBI,




peuatb KayeCTBEHHBIE 3aJayd: BBICTPAauMBATh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIETIOUKY PACCYKICHUIN C UCIOJIb30BAHUEM
W3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U  (U3HYECKUX
SIBJICHUI;

UCIIONIb30BaTh TPH PEIICHHHM Y4YEeOHBIX 3a/1a4 COBPEMCHHBIC
UH(POPMALIMOHHbIE TEXHOJIOTUH ISt TIOUCKa,
CTPYKTYPHPOBAHHS,  HMHTEPIPETalMd W  MNPEACTaBICHUS
y4eOHOI U HAYyYHO-TIONYJISIPHON MH(OPMAINH, TTOTyYeHHON U3
pPa3MMYHBIX ~ WCTOYHUKOB,  KPUTHYECKH  aHAIM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

NPUBOJUTE IPUMEPHl BKJIQJAa POCCHHUCKUX M 3apyOeiKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB
OKPYXXAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh  TEOPETUYECKHE 3HAaHUS 10 (U3HKE B
MIOBCEHEBHOM KHM3HHM Uil oOecrieueHus: 0e30MacHOCTH TpU
oOpareHnu ¢ mpruOOpaMu U TEXHUICCKUMHU yCTPOUCTBAMHU, JIJIS
COXpaHEHHsI 3JI0POBbsI M COOJIIOJICHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

paboTaTh B IpyIMIe C BBITOJHEHHEM DPA3JIMYHBIX COLMAIbHBIX
posieli, IUTaHMpoOBaThb  pabOTy  TPYMNIbI,  PALHUOHAIBHO
pacrpenenats 005f3aHHOCTH M IJIAHUPOBATh JAEATEIBHOCTH B
HECTAaHAAPTHBIX CHUTyallMdX, OLCHHMBATHL BKJIAJ KaXIOro Hu3
YYaCTHHUKOB I'PYIIbl B pellleHHe pacCMaTpUBaeMol IPpOOJIEMBbI.

JEMOHCTPUPOBATh HA TNPUMEpPax poOjdb U MECTO (PU3UKU B
GbopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
pa3BUTHUM  COBPEMEHHOW TEXHUKHM W  TEXHOJIOTMH, B
MIPAKTUYECKOU JEATEIBHOCTH JIFOJIEH, LIETOCTHOCTh U €IMHCTBO
(bu3nyecKoil KapTUHBI MUPA;

YUUTBIBATh TPAaHUIBl TMPUMEHEHUs H3YYEHHBIX (PU3UUYECKUX
MOJEJICH: TOYEYHBIM JJIEKTPUYECKHM 3apsj, Jyd CBeETa,
TOYEUYHBIN UCTOYHHUK CBETA, SACPHAs MOJENb aTOMA, HYKJIOHHAs
MOJI€Ib ATOMHOTO sJIpa NP pelIeHnH (PU3NUECcKUX 3ajay;

pacrno3HaBaTh (pU3MYECKHE ABJIEHUS (TPOLECcChl) U OOBACHATH
UX Ha OCHOBE 3aKOHOB DJJIEKTPOJWHAMUKM M KBAHTOBOU
(Gu3MKK: 3NIeKTpUYecKasl IPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBHUS TOKa, B3aMMOJEHCTBHE

MAarHuToOB, QJICKTpOMAruuTHas HWHAYKIHA, IICﬁCTBPIC
MAarauTHOIO IIOJI1 Ha HPOBOAHHUK C TOKOM H I[BI/I)KyH_[I/II\/'ICSI
3apsn, QJICKTPOMArHuTHBIC KoJIeOaHMs u BOJIHBI,

NPSMOJIMHEHOE ~ paclpoCTpaHEHHWE  CBETa,  OTPaXKEHHE,
NpeIOMJICHUE, MHTepPepeHIus, TUMPPaKIUs U MOJSPU3AINS
cBeTa, Jucrepcusi cBera, (oTodNIeKTpuueckuii 3 dext
(poroaddexr), CBETOBOE  JaBJICHUE, BO3HHUKHOBEHHE
JIMHEHYaToOro CIeKTpa aToMa BOJOPOJa, ECTECTBEHHAs |
VCKYCCTBEHHAsl PaINOAKTUBHOCTb;

OTHCHIBATh W3YYCHHBIE CBOWMCTBA BeIIEeCTBA (DIIEKTPUYECKUE,
MarHUTHbIE, ONTHYECKHE, DIIEKTPUUYECKYI0 IPOBOJUMOCTD
Pa3JIMYHBIX CpEll) U ANEKTPOMArHUTHbBIC SIBJICHUS (TIPOLECCHI),
UCTIONB3YS (PU3WYECKUE BETUYMHBI: D3JIEKTPUUECKUM 3aps,
cuja TOKa, DJJIEKTPUYECKOE HAIPSIKEHUE, BICKTPUUECKOE
COTMPOTUBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, AJIEKTPOJBHXKYILAS
cuia, paboTa ToKa, MHAYKIHUS MarHUTHOTO TOJIsA, Criia AMmiepa,




cuna  JlopeHma,  WHIYKTHBHOCTh  KaTYIIKH,  JHEprus
AIIEKTPUYECKOTO ¥ MarHUTHOTO IIOJieH, MEepuoJ W YacToTa
KoneOaHuii B KoJjeOaTenbHOM KOHTYpE, 3apsa M CHja TOKa B
nporecce TapMOHMYECKHX JJIEKTPOMATHUTHBIX —KOJeOaHHIA,
(GoKycHOE pacCTOSHHE M ONTHYeCKas CHja JIMH3BL, [pU
ONMHCAaHUM TPABHJIBHO TPAKTOBaTh (PU3UUECKUH  CMBICI
UCTIONIB3YEMBIX ~BEMYMH, HMX OOO3HAYEeHUS U  CIMHUIIBI,
yKa3bpIBaTh (OPMYIbBI, CBA3BIBAIOIIME JAHHYIO (DU3HUECKyIO
BEJIMYMHY C APYTMMH BEJITHYNHAMY,

ONUCHIBAaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHUS M TPOLECCHI,
UCIIOJIB3YS ¢busnueckue BEJIMYMHBI: CKOPOCTh
AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETA,
SHEprusi U UMIYJIbC (OTOHA, MEPUO MOJypacnaaa, YHeprust
CBSI3U aTOMHBIX SiZIEp, NMPU ONMUCAHUM TPABUIHLHO TPAKTOBATh
(bu3UYECKUN CMBICI HUCIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUs
U CIUHUIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
bu3NYECKyI0 BEIMYMHY C JPYTMMU BEIMYMHAMH, BBIYUCIATH
3HA4YCHHE (PU3MUYECKON BEIIMYUHBI;

aHAIM3UPOBATh (PU3MUECKHUE MPOILIECCHl U SBIICHUS, UCIONb3YS
dbu3ndeckue 3aKOHbBI M TPUHIUNB: 3aKkoH Owma, 3aKOHBI
MOCIE0BATEIHHOTO u napauieaTbHOTO COETMHEHUS
MIPOBOJHUKOB, 3aKOH Hxoynsa—JIenua, 3aKOH
JNEKTPOMArHUTHOM  WMHAYKIMH, 3aKOH MPSMOJIUHEHHOTrO
pacnpoCTpaHEHUs] CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
OpeoMIIeHUsT  CBeTa,  ypaBHeHHe  OUWHINTeHHa  AA
doTtorddekra, 3aK0OH COXpaHEHHUS YHEPTUHU, 3aKOH COXPaHECHUS
UMITyJbCa, 3aKOH COXPAHEHUS DIEKTPHUUECKOTo 3apsijia, 3aKOH
COXpaHEHUsSI MacCOBOTO 4YHCIA, TMOCTynarel bopa, 3akoH
pPaZMoOaKTUBHOTO pacmajia, MpU 3TOM pa3inyaTh CIOBECHYIO
(GOpPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKCHHE U
ycIoBus (TpaHMIIbl, 00JIACTH) MPUMEHHUMOCTH;

ONpeaACIATL HaANpPaBJICHUC BCKTOpa HWHAYKIUKU MAardHuTHOI'O
IoJIs1 MPpOBOAHUKA C TOKOM, CHUJIBI AMnepa " CHUJIbI HopeHua;

CTPOUTh M OIHKCHIBaTh H300pakeHHE, CO3/1aBaeMO€ IUIOCKUM
3€pKaJIOM, TOHKOW JINH30M;

BBITIOJIHATE OKCIIEPUMEHTBI 110 HMCCIICTOBAaHUTIO (bHSI/I‘-IeCKI/IX
SIBIIGHUA M TPOIECCOB  C UCIHOIb30BAaHUEM TMPSIMBIX, U
KOCBEHHBIX  HM3MEpeHMi: mpu  3ToM  (OPMYJIHUPOBATH
npobiieMy/3ajady M THIOTE3y Y4eOHOTO OSKCIepUMEHTa,
coObupaTh YCTaHOBKY U3 TMPEIIOKEHHOTO O0OpyAOBaHMS,
MPOBOANTH OMBIT M OPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX
BEIINYMH, OpU STOM BBIOMpaTh ONTUMANBHBIM  CIIOCOO
U3MEPEHHUS] M MCIOJIb30BaTh W3BECTHBIE METOJbl OLICHKHU
MOTPELTHOCTEH U3MEPEHUL,

UCCIIEIOBaTh  3aBHCUMOCTH  (PU3UYECKUX  BEIMYUH  C
UCIIOJIB30BAaHUEM  IIPSMBIX WU3MEPEHUI: pu 9TOM
KOHCTPYUpPOBaTh  YCTaHOBKY, (DUKCHpPOBaTh  PE3yJIbTaThl
NOJYYEHHOM 3aBUCHUMOCTH (M3UYECKUX BEJIMYMH B BUJE
Tabaui W TpaguKoB, JeNaTh BBIBOABI IO pe3ylbTaTam
WCCIICJOBAHHSI,




coOmoaTh mpaBwiia OE30MacCHOTO TpyJda MPH IMPOBEIACHUH
UCCIICIOBAaHUI B paMKax y4eOHOro OSKCIepHUMEHTa, y4deOHO-
UCCIICIOBATEIIbCKOW M MPOEKTHOW  JESITEIbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPONCTB U JIA00OPATOPHOTO
000pyI0BaHNS;

pemaTh pacy€THhIC 33Ja4d C SBHO 3aJaHHOM (U3UUECKOM
MOJICNIBIO, MCIOJIB3Ysl (PU3UYECKUEe 3aKOHbI M HPUHLMIBI, Ha
OCHOBE aHaJM3a YCJIOBHS 3a/ladydl BBIOMPATH (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIUYMHBI M (POpMyIIBL,
HeoOXoauMmble Ui €€ pelleHHs, NPOBOIUTH pacuéThl U
OLIEHUBATh PEAJbHOCTh IOJIyYEHHOIO 3Ha4YeHUs (pu3nueckon
BEJIMYUHBI,

pemiaTh KadyeCTBEHHBIC 3a/Jaud: BBICTPAMBATh JIOTMYECKU
HEMPOTHUBOPEUMBYIO LIETIOUKY PACCYKJICHUHN C UCIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU u  puznueckux
SIBIICHHUIA;

UCIOJIb30BaTh INPHU pEIIeHUH Y4eOHBIX 3a7ay COBPEMEHHBIE
UH(POPMALOHHBIE TEXHOJIOTHH I E IIOUCKA,
CTPYKTYpUPOBAaHHs,  MHTEpPOpPETalMd U  NPEACTABICHUSA
y4eOHOI ¥ HAyYHO-TIONYJISIPHON HH(OPMAINH, TTOTyYeHHON U3
pa3IMYHBIX  UCTOYHUKOB,  KPHUTHYECKHM  aHAJIU3HUPOBATH
noJIy4aemMyro HH(OpMaIuio;

OOBSCHATH NIPUHLMUIBI JIEHCTBUS MallMH, MPUOOPOB H
TEXHUUYECKUX YCTPOMCTB, paziuyarh YCJIOBUSA MX 0€30I1aCHOTO
VICIIOJIb30BaHUs B IOBCEITHEBHOM JKH3HH;

OPUBOJIUTH TPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB
OKPY’KAaIOIIIET0 MUPA, B pa3BUTHE TEXHUKN W TEXHOJOTHH;

UCMOJIb30BaTh  TEOPETHYECKWe 3HaHUS 10  (QU3UKe B
MOBCE/IHEBHOM U3HU Uid o0ecriedyeHusi 0e30MacHOCTU MpuU
oOpalieHnu ¢ NpubopaMu U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHMsI 3[J0POBbs M COOJIIOJCHHMS HOPM HKOJOIMUYECKOTO
NIOBEJICHHS B OKPY KaIOLIEH Cpesie;

paboTaTh B IpyMIe C BBITOJHEHHEM DPA3IHYHBIX COLMAIBHBIX
posieli, IUTaHMpoOBaThb  pabOTy  TPYMNIbI,  PALUOHAIBHO
pactpeaciaATb 0053aHHOCTH U IIaHUPOBATh ACATCIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, OLICHMBATh BKJAJ KaXIOro U3
YYaCTHUKOB I'PYIIBI B PEHICHUE PacCMaTPUBAEMOM MPOOIIEMBI.
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