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1. Oomas XapaKTepPUCTHKA padoueit MPOrpaMmbl
0011e00pa3oBaTeIbHOM TUCHUILINHBI

OoOmeobpa3oBarenbHas aucuuminHa «DPu3nka» sABIsETCS  00SM3aTENBbHOW  YaCThIO
00111e00pa3oBaTeILHOTO MKKJIa 00pa3oBaTeabHOM mporpamMmbl B cootBeTcTBUM ¢ PI'OC CIIO 1o
cnenuanbHoctd 09.02.09 «Beb-pa3zpaboTka»

1.2. lleau 1 mJIaHupyeMble pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. lleaiy TUCHUIIMHBI.
Coneprxkanue mporpaMMbl 0011Ie00pa30BaTEIbHOM NUCIMIUIMHBI DU3KMKaA HANPaBICHO HA
JIOCTH>KEHHE CIICYIONINX 1eJIei:

® (dopMupoBaHHE Yy 00yUaIOUIUXCS YBEPEHHOCTH B LIGHHOCTH 00pa30oBaHUs,3HAUNMOCTH
¢u3nUeckux  3HAHUM I8 COBPEMEHHOTO  KBAIM(UIIMPOBAHHOTO  CIEIHANUCTAa  IPH
OCYIIIECTBIICHUU €T0 MpodeccroHalIbHON 1eATeIbHOCTH;

® (opmupoBaHuE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH;

® OBJJCHUEC CHEHUPUUSCKON CHUCTEMON (PU3MUYECKHX IOHATUH, TEPMHHOJOTHEH M
CHMBOJIUKOM;

® (OCBOCHHUE OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCTeﬁ;

® OBJIAJICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O IMO3HAHMS MPUPOJbI, UCIOJIb3yEMbIMU B
¢usnke (HAONIONEHWE, OINUCAaHWUE, W3MEPEHUE, BBIABMKCHHEC THIIOTE3, IPOBEICHUE
JKCIIEPUMEHTA),

® OBJIAJICHHUC YMCHUSIMMU O6pa6aTI)IBaTI) JaHHBIC SKCIICPUMCHTA, OOBACHATH IMOJIYYCHHBIC
PE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCJINMYHMHAMH B Ha6J'IIOI[a€MOM
SABJICHHUH, NCJIaTh BBIBOJBI,

L4 q)OpMI/IpOBaHI/IC YMCHU: peIaTh (bnsﬂqecxne 3a1a4U pa3HbIX ypOBHeﬁ CJIOKHOCTH,

® Dpa3BUTHE I[IO3HABATEJIbHBIX WHTEPECOB, HWHTEIJIEKTYaJbHBIX U  TBOPUYECKUX
croco0HOCTeH B mpoliecce NpuoOpeTeHUs] 3HaHUH ¢ UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB
MH(pOpMallMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHud (QopMyaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO IO OTHOWICHHIO K (U3MUecKod HH(pOpMaLuy,
MIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.
Ocgoenmne kypca O/l «®u3ukay npearnonaraet peneHue caeIyonux 3a1a:

® npuoOpeTeHHe 3HaHUN O (yHIAMEHTaJIbHBIX (PHU3MUECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBpPEMEHHOW (DHM3MUECKON KapTUHBI MHpa, MPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M MPOM3BOJCTBEHHBIX IPOLIECCOB, O HanOojee BaXXHBIX OTKPBITUSAX B OOJIACTH
(GU3KKY, OKa3aBIINX ONpPEENSIONIEee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUH;

® [IOHHMAaHUE (1)I/I3I/I‘-ICCKOI‘/1 CYHUIHOCTHU HBHCHHﬁ, NpOABIAIONUXCSA B paMKax
HpOHSBOHCTBeHHOﬁ JACATCIIBHOCTH,

® OCBOGHHE CIOCOOOB  HCHOJB30BaHUSA  (UBNYECKMX 3HAHMA U pEeLIeHHUs
NPAKTUYECKUX M NpOo(EecCHOHATbHBIX  33/4a4, OOBACHEHHUS  SIBICHUH  IPUPOJIBI,
IIPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKHX IIPOLECCOB, NPUHLUIIOB JEHCTBUS TEXHUYECKUX
npuOOpPOB U YCTPONCTB, 0OecreueHus: 6e30MacHOCTH MPOU3BOICTBA M OXPaHbl IPUPOJIBI;

® (QopMHpOBaHME YMEHUH pemaTh Y4eOHO-TIPAKTUYECKHe 3a7aud  (PU3UIecKoro
coJiepkaHus ¢ yuéToM npodeccuoHaIbHON HAMPaBICHHOCTH;

® TpuOoOpeTeHNe OMbITA TIO3HAHUS U CAMOTIO3HAHMSI, YMEHHI CTaBUTh 33/Ja4d U peIlaTh
poOJIeMBbI ¢ YI€TOM TTPo(PeCCHOHATTEHON HAITPaBICHHOCTH,

® (GopMUpOBaHHME YMEHUW WCKaTh, AHAIM3UPOBATH U OOpabaThIBaTh (UIHUECKYIO
uHpopmaIrio ¢ yaéToM nmpodecCHoOHATIbHON HAIIPABICHHOCTH;

® [I0Ar0TOBKA 06yqa}0un/1xc;1 K YCICIIHOMY OCBOCHUIO JUCHUIUIMH U MOI[y.HE’:ﬁ
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npoeCCHOHATBHOTO IMKJIA: (OPMUPOBAHME Yy HHUX YMEHUH M ONbBITa JEATEIbHOCTH,
XapaKkTepHBIX s podeccuii / TOMHKHOCTEH CIy)KAIUX WM CHEIUATbHOCTEH, TOTydyaeMbIX B
npodeccoHaIBHBIX 00Pa30BaTENLHBIX OPraHU3aIHAX;

® [OIroToBKa K (OPMHUPOBAHMIO OOMIMX KOMIIETCHIUH OyAyIlero Crenuaincra:
caM000pa30BaHMs, KOMMYHHUKAIMH, MPOSBICHHUS TIPaXIAHCKO-TIATPUOTUYCCKON ITO3UIIHH,
COTpYJHHMYECTBA, NPUHATHS pEIICHWH B CTAaHAAPTHOH M HECTaHJAPTHOH CHUTyauusx,
NPOCKTHPOBAHUS, TPOBEIACHUA (U3NYECKUX u3MepeHuild, 3¢pdexkrnBHOro u 6Ge3omacHOro
UCTIONIb30BAHUS PA3IMYHBIX TEXHHYECKUX YCTPOWCTB, COOJIIOJICHUSI MPABUII OXPaHBI TpyJa HpU
paborte ¢ puznyeckumMu mpubdopamMu 1 060pyI0OBaHUEM.

OcobOeHHOCTH (POPMHUPOBAHUSI COBOKYIHOCTH 3aJad H3YYeHHS (QHU3UKH JUIS CUCTEMBI
cpenHero mpoeCcCUOHANBLHOTO O0pa30BaHMS 3aKITIOYACTCS B HEOOXOIMMOCTH pealh3alliH
npodecCHOHANBHOW HANpaBIEHHOCTH pelIaeMbIX 3aaad, ydéra OcoOeHHOCTeH cdepbl
JeATEIbHOCTH OYIyIIMX CHCIUAINCTOB.

B pe3ynbraTe 0cBOCHUS TUCHUILTHHBI 00yJalOUIUICS H0JIKeH 3HATH!

® CMBICT TOHATHIA: (U3MYECKOE SBJICHHE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICCTBUE, OJJEKTPOMArHUTHOE IIoJie, BOJIHA, (OTOH, aToM, aTOMHOE SO,
MOHU3HUPYIOITUE U3TyUCHHUS;

® cMbIch (PU3MYECKUX BEIHYMH: CKOPOCTh, YCKOPEHHE, Macca, CUiia, UMITYJIbC, padoTa,
MEXaHHYECKas DHEPrusl, BHYTPCHHSS JHEprusi, aOCOJIOTHAs TeMIeparypa, CpeaHss
KUHETHYECKAsi SHEPTUs YaCTHII BEIIECTBA, KOJMYECTBO TEIUIOTHI, SJICMEHTAPHBIH AJICKTPHUCCKUI
3apsin;

® CMbICT (U3UYECKUX 3aKOHOB KIIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TATOTCHHS,
COXpPaHCHHMS  DHEPIMHM, HMITyJIbca W  DJJCKTPUYECKOro  3apsjia,  TEPMOJIHMHAMHUKH,
3IEKTPOMArHUTHOW UHAYKINH, (hoTodhDeKTa;

® BKJIAJ POCCUMCKUX U 3apyOexkHBIX Y4YEHBIX, OKa3aBIIMX HauOOJbllIee BIUSHUE HA
pa3BuTHE QUUKU;

B pesynbpTaTe 0CBOCHUS JUCIUIIMHBI 00Y4aIOIUNACS 10JIKEeH YMeTh:

® [IPOBOAMTH HAOIIOIEHUS, IUIAHUPOBATh U BBIIOJIHSITH SKCIIEPUMEHTHI,

® BBIIBUraTh FMIIOTE3BI U CTPOUTH MOJIENH,

® [pPUMEHATh [OJIyY€HHbIE 3HaHUS 10 (U3MKE [UId OOBACHEHHS pPa3HOOOpPa3HbIX
(bU3UYECKUX SIBJICHUI U CBOWCTB BEIIECTB;

® [IPaKTHUYECKU MCII0JIb30BaTh (PU3NYECKHE 3HAHMS,

® OIICHHUBAThH JOCTOBEPHOCTh ECTECTBEHHO-HAYYHON MH(OpMaIUY;

® 1ICII0JIB30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHUS /ISl peIlleHUs MPaKTHUECKUX 3aJad

MOBCEIHEBHON KH3HU, OOecreueHus: O0e30MacHOCTH COOCTBEHHOW JKW3HM, PaIlOHAIBHOTO
MIPUPOIOTIONB30BAHUS U OXPaHbI OKPYKAIOIICH CPEIbI.

® ONUCHIBATH U OOBSICHATH (PM3UUECKHE SBICHHUS M CBOMCTBA TEJl: CBOMCTBA I'a30B,)KUIKOCTEN
U TBEPABIX TEN; DJIEKTPOMAarHUTHYI HWHAYKIUIO, PAaCIpPOCTPAaHEHUE AIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; M3IyUCHHUE U MOTJIOIIEHNE CBETAaTOMOM; (hOTOd (P EKT;

® OTIWYaTh THIIOTE3bI OT HAYYHBIX Teopnﬁ;
® JieiaTh BBIBOABI HA OCHOBE 3KCIICPUMCHTAJIBHBIX JAaHHBIX,

® [PHUBOAUTH HNPUMECPHI, MTOKA3BIBAIOIIHNE, YTO: Ha6J'IIOJIeHI/I$I " OKCIICPUMCHT ABJIAKOTCSA
OCHOBOI1 JJId  BBIABMIKCHHUS THUIIOTE3 H TCOprI, MO3BOJIAIOT NPOBCPUTH HUCTUHHOCTDH
TCOPCTUUCCKHUX BBIBOJIOB, (bHSH‘IeCKaSI TEOpHA HacT BO3MOXXHOCTH OOBACHATh HW3BECTHBIE
SABJICHUS NPUPOALI U HAYYHBIC (I)aKTBI, NpEACKAa3bIBATh CIIC HCU3BCCTHLIC ABJICHUSA

® [PUBOAMUTH MPHUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHMM: 3aKOHOB
MEXAHUKH, TEPMOAMHAMMKM M JJEKTPOAMHAMUKM B DJHEPreTHKE; pa3JIMYHBIX BUJAOB
9JIEKTPOMArHUTHBIX M3JIyUYEHHUH A7 pa3BUTUS Pauo U T€IEKOMMYHUKAIUI, KBAHTOBOH (PU3UKU
B CO31aHUHU AJIEPHOM SHEPIETUKMU,Ia3EPOB;



® BOCIPUHUMATh M Ha OCHOBE IOJYYEHHBIX 3HAHUI CaMOCTOSITEIbBHO OLIEHUBATh
uHpopMalmio, cojepxkamyocs B coobmeHusx CMMU, HuHtepHere, HayyHO-NOMYJSPHBIX
CTaThSAX.

® TIPHMMCEHAITH IIOJYYCHHBIC 3HAHUS AJI PECIICHUS (1)I/I3I/I‘ICCKI/IX 3aaa4,

*
® omnpeaensaTh Xapakrep GU3ndecKoro mnpoiecca o rpaduky, Tadbmune, popmyse ;
U3MEPSTh Pl PU3HUECKUX BEJIWYHH, MPEICTABISASA PE3yJIbTaThl U3MEPCHUN C YIETOM UX
IIOTPELIHOCTEM.

1.2.2. [Inannpyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa30BaTEIbHON IMCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne aucuuIuiHa umeet rnpu GopmupoBannu OK u ITK



Koa u HauMeHOBaHMe

(opmupyembIx
KOMIIeTeHIM i

OK 01. Beibuparbs crnocoOsbl
pelieHus 3aj1a4
npohecCHOHABLHOM

ACATCIIBHOCTH NNPUMCHUTCIIBHO
K pa3jiInYHbIM KOHTCKCTaM

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo0mue

B yactn TPYAOBOI'O BOCIIUTAHUS:
- FOTOBHOCTB K TpyAy, OCO3HAHUC ICHHOCTHU MAaCTCPCTBA,

TPYAOIO0HE;

- TOTOBHOCTH K aKTUBHOM JIeITeITLHOCTHU
TEXHOJIOTUYECKOM M  COLIMAJIbHOM  HAaIpaBJICHHOCTH,
CIIOCOOHOCTH WHHIMUPOBATb, IJIAHUPOBATH u

CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTH;
- WHTEpeC K pasnuyHbiM cdepaM mpodeccHoHaTbHON
JEeITEIbHOCTH,

OsBjaagenue YHHBepPCAJbHBIMU
MO3HABATEJbHBLIMHY JeHCTBUIMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS .

- CaMOCTOSITENIbHO (POPMYTUPOBATh M AKTyaIU3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBbIMHU

- yCTaHaBIMBaTh  CYIICCTBEHHBIH  MPH3HAK WA
OCHOBaHMs JUISI  CpPaBHEHWs, KilacCU(DUKAUU U
0000IIeHHS;

- ONpPEAENATh IEIN NeATebHOCTH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU UX JIOCTUKEHUS;

- BBIIBJISATH 3aKOHOMEPHOCTH M TIPOTUBOpEYHs] B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBHE pPE3YyIbTATOB IIEJISIM, OIICHUBATh PHUCKH
MMOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BHBaTh KPEAaTMBHOE MBIIUICHHE TIPU PEIICHUU
KU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

- BIIQJCTh HAaBBIKAMH Y4e€OHO-HCCIEIOBATEIbCKOW U

HpOGKTHOﬁ JACATCIIbPHOCTH, HaBbIKaMH paspcuicHu-d

I[I/ICIII/IHJII/IHapHLIe

- copMupoBaTh MPEICTaBICHUS O POJIM M MECTe
¢U3MKH W acCTPOHOMHHM B COBPEMEHHOW HAaydHOMH
KapTHHE MHpPA, O CHCTEMOOOpa3yromel ponu (GU3NKu
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJAE POCCHUMCKHX U
3apyOeKHBIX y4YEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
MOHUMaHUe (PU3NYECKONW CYIIHOCTH HaOII0AaeMbIX
SABJICHUM MHUKpPOMHpa, MaKpOMUpa W MEramupa;
[IOHUMAHUE pOJIM ACTPOHOMHHM B MPAKTHUYECKOU
JIeATEIbHOCTH YEJIOBEKa M JaJIbHEWILIEM Hay4HO-
TEXHUYECKOM  pa3BUTUH,  poidu  (PU3UKU B
dbopmupoBaHun  Kpyrozopa u  (PyHKIIMOHAIHHOU
IPAaMOTHOCTH 4YeJIOBEKa JUIsl PEIICHUS] MPAKTUYECKHUX
3azay;

- cpopMUpOBaTH YMEHUS pellaTh pacueTHBIE 3aauu C
SBHO 3aJaHHOM (U3nyecKol MOAENbI0, HCHONb3Ys
(dbu3nyecKre 3aKOHbBI ¥ PUHIIUIIBI, HA OCHOBE aHaN3a
yCIIOBUSL 3aJladd  BBIOUpPATh (PU3MUECKYI0 MOJEIb,
BBIIETSATh  (PU3MYECKHE BEIUYUHBI U (HOPMYIIBI,
HE0OXOUMBIE 1JIs €€ pPelIeHHs], TPOBOIUThH PACUEThI U
OLICHMBATh  PEAJbHOCTh TOJYYEHHOIO 3HAYEHUS
¢bu3nyecKkoil  BEIMYMHBI, pellaTh KaueCTBEHHBIE
3aJauM, BbICTpauBasi JIOTMYECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYXKJIECHH C OMNOpOHM Ha H3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

- BIAIETh OCHOBOMOJATAIONIUMU  (PU3UUECKUMU
MOHATUSAMH W BEIUYMHAMH, XapaKTEePU3YIOIIUMHU
buznueckue MIPOLIECCHI (cBsI3aHHBIMU c

MCXaHUYCCKUM JIBHXCHUEM, B3aI/IMOILCI\/JICTBI/IeM TCII,



pooem;

- BBIBJIATH  NPUYUHHO-CJICACTBCHHBIC  CBS3M U
aKTyallu3UpOBaTh 3aJady, BBUIBUTaTh THUIIOTE3y €¢
pelIeHUs, HaXOJUTh AapTyYMEHTHl ISl JOKa3aTelIbCTBA
CBOMIX YTBEPIKICHHIA, 3a/1aBaTh MMapaMeTPbl U KPUTCPUU
pelIeHus;

- aHATU3HUPOBATH TOJYYCHHBIE B XOJC PEHICHUS 3aJa4u
PE3yNIbTaThl, KPUTHYECKU OIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yYMETh TICPEHOCHTHh 3HAHUS B TIO3HABATCIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- YMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX
obacrei;

- BBIIBMIaTh HOBBIC HJICH, IpeljaraTh OPUTHHAIbHBIC
MOJIXOJIbI K PEILICHUS;

- CITOCOOHOCTh MIX MCIOJIb30BaHUS B IO3HABATEIIHHOM

Y COIMAITLHON TPAKTUKE

MEXaHMYECKUMH KOJICOAHMSIMU U BOJIHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM BEIIECTBA, TEIUIOBBIMU
MpoueccaMu; NEKTPUYECKUM U MarHUTHBIM MOJISIMH,
NIEKTPUUECKUM TOKOM, AIEKTPOMArHUTHBIMU
KOJICOAHUSIMH Y BOJTHAMU; ONITUYECKUMU SIBICHHUSMU;
KBAaHTOBBIMH  SIBIICHUSIMH, CTPOEHHUEM aroMa U
aTOMHOTO  si/Ipa, PaJMOAKTUBHOCTHIO);  BIIAJICHUE
OCHOBOIIOJIAr A0 LIIUMU ACTPOHOMHUYECKUMHU
MIOHATHUSIMH, MO3BOJISIFOLLIUMH XapaKkTepU30BaTh
MPOLECCHI, MPOUCXOIAIINE Ha 3BE31aX, B 3BE3JIHBIX
CHCTEMaX, B MEKraJaKTUYECKOM Cpele; IBHXKCHUE
HeOECHBIX TeJ, IBOJIOLINIO 3Be31] U BeeneHnHoii;

- BJIAJIETh 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPHUSIMU
(3akoH BcemupHoro Ttarotrenus, I, II u III 3akonbI
HproTOHa, 3aKOH COXpaHEHUs! MEXaHUYECKON YHEPIUH,

3aKOH COXpaHCHUA HUMITYJIbCA, MIPpUHIHIT
CynepIo3snunun CHl1, IMPUHIIUIT PaBHOIIPaBHOCTH
HHCPpLUAJIBHBIX  CHUCTEM  OTCHCTA, MOJICKYIISIPHO-

KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbIe
3aKOHBI, TIE€PBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHUsl AIIEKTPUUECKOro 3apsiaa, 3akoH KymoHa,
3akoH Oma JJid yyacTka 1enH, 3akoH OMa JiJ1sl TOJTHOM
ANEKTPUYECKON 1enu, 3akoH J[xoyns - JleHna, 3akoH
BHGKTPOMaFHPITHOfI HHAYKOWH, 3aKOH COXpaHCHUA
SHEPTUH, 3aKOH MPSMOJMHEHHOTO PaCIpOCTPaHCHUS
CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAaHECHUS YHEPTUHU, 3aKOH COXPaHECHUS
UMITYNbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO 3apsa,
3aKOH COXpaHEHHS MAacCcOBOTO YHCIA, IOCTYJaThl
bopa, 3akoH paaMOaKTHUBHOIO pacnajaa); yBEpEeHHOE
UCIIOJIb30BaHME 3aKOHOB U 3aKOHOMEpPHOCTEH mpu
aHayn3e (PU3NYEeCKUX SBJICHUM U MPOLECCOB



OK 02. Hcnonb3oBath
COBpPEMEHHBIE cpeacTBa
MIOWCKa, aHaJM3a u
UHTEpHpeTanuu HH(POpMaIu,
U MH(POPMAIMOHHbIE
TEXHOJIOTUU JJISl BBIIOJHEHUS
3a1a4y npohecCuOHATBLHOM

JACATCIIBHOCTH

B 001acTH IEHHOCTH HAYYHOT'O O3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKH ¥ OOIIECTBEHHON TNPAaKTUKH, OCHOBAHHOTO Ha
JMAJIore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B ITOJIMKYJIbTYPHOM MHUPE;

- COBEpILICHCTBOBAHME SI3BIKOBOM M  YUTATEIbCKOMN

KyIbTYpbl Kak CpEICTBAa B3aUMOAECHCTBHUS MEXAY
JIIOJIbMU U TT03HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAay4yHOH  JESITEIbHOCTH,
TrOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JIESTENIbHOCTh MHJIUMBUAYAIbHO U B
Ipymnie;

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ nHpopManmei:

- BJIAJAETh HaBbIKAMM IIOJy4Y€HHUS HMHPOpPMALUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYLIECTBIATh TOUCK, AaHaJM3, CHCTEMAaTHU3aLUI0 U
MHTEpHpeTanno HHopMalMK pa3IuYHbIX BUJOB U (hopMm
MIPEJICTaBICHHUS;

- co3JaBaTh TEKCThl B PAa3JIMYHBIX (popMartax ¢ ydyeToM
HazHa4YeHUs WHPOpPMAIMM © [EJNEeBOH  ayAuTOpHH,
BbIOMpass ONTUMaldbHYI0 (GOpMy TMpEACTABICHUS U
BU3YyaJIU3aIiH,

- OILICHUBATh TOCTOBEPHOCTb, JETUTHMHOCTD
nHpOpMAINY, €e COOTBETCTBHE NMPABOBBEIM U MOPAITBHO-
THYECKUM HOpMaM;

- HCIONB30BaTh  CpPEACTBa  WH(MOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUI B pereHuH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHU3allMOHHBIX
3aMa4 ¢ CcoOJo/leHneM TpeOOBaHUN  APTrOHOMHKH,

- YMEThb YYUTHIBATh FPAHUIIBI IPUMEHEHHS NU3YUCHHBIX
¢u3nueckux  MOZeNei:  MarepuanbHas ~— TOYKa,
UMHEepLMaJgbHas CHUCTEMa OTCYETa, WJICAIbHBINA ra3;
MOJIETM CTPOEHUS I'a30B, )KUJIKOCTEN M TBEPABIX TEl,
TOYEYHBIN D3JICKTPUYECKUN 3apsl, SAepHas MOJIEIb
aToMa, HYKJIOHHasg MOJEIb AaTOMHOIO fA1pa IpH
penieHny GU3HYECKUX 3a/1a4

- yMeTb (popMUpOBaTH COOCTBEHHYIO IO3UIHIO TI0
OTHOILICHHUIO K duznueckoit uH(popManuy,
[OJIy4yaeMOM M3 pa3HbIX HUCTOYHUKOB, YMEHHM
UCTIOJIB30BaTh IHM(POBBIE TEXHOJOTUU JUISL TIOHCKA,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUH U NIPEACTABICHUS
yueOHOM ¥  HAY4YHO-TIOMYJSIpHOM  mHOpManuy;
pa3BUTHE YMEHUI KPUTHUYECKOTO aHanu3a
nosrydyaeMoit nadopmanuu



OK 03. [IlnanupoBatb u
peann30oBbIBaTh  COOCTBEHHOE
po(hecCUOHATLHOE "
JUYHOCTHO® pa3BHTHE,
HPEINPUHIMATEBCKYIO
JESITeITbHOCTD B
npodecCHOHATbHON chepe,
UCIOJIB30BaTh  3HAHHUA IO
(UHAHCOBOW T'PAaMOTHOCTH B
Pa3InIHBIX KU3HCHHBIX
CUTYyaIHIX

TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMAITMOHHOU
0e30I1acHOCTH;

- BJIAaACTL HAaBbIKaMH pPacCllO3HABAHUA HW 3alIUTLL
uHpopmanuy,  MHPOPMALMOHHOW  Oe30macHOCTH
JIMYHOCTH

B o0/1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

-~ c(hopMHUPOBAaHHOCTH  HPABCTBEHHOTO  CO3HAHMA,
ATUYECKOTO OBE/ICHHUS;

- CIIOCOOHOCTH OIIGHUBATH CUTYAllMI0O ¥ PUHUMAThH
OCO3HaHHBIC PEIICHHs, OPUCHTUPYACh Ha MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIAJa B TOCTPOCHHE YCTOWYHBOTO
Oyymero;

- OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAUTEISM U (WIIN)
ApYrHM 4JI€HaM CEMBbH, CO3/aHHI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TIPHHATHS IIEHHOCTEH CEMEHHOH >KU3HH B
COOTBETCTBUH C TPaJUIUAMH Hapo 0B Poccuu;

OBinagenne  yHHBEpPCANbHBIMM  PeryJisiTHBHBIMH
ACHCTBUAMMU:

4) CAaMOOPraHM3aLMs:

- CaMOCTOSATENIBHO  OCYUIECTBJIATH  ITO3HABATEIIBHYIO
NeSTeNIbHOCTh,  BBISIBIATH  IPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh cOoOCTBEHHBIE 3a1a4u B
o0pa3oBaTeNbHOM  JEATENbHOCTH U KU3HEHHBIX
CUTYyalUsIX;

- CaMOCTOSITENIBHO COCTAaBJIATh IJIaH PEIICHUs TPOOIIeMbI
C Y4EeTOM HMEIOLIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

CIocoOCTBOBaTh  ()OPMHUPOBAHUIO U MPOSBICHUIO

IIMPOKOM 3pYAMLMUM B pa3HBIX 0O0JacTAX 3HaHUI,

- BJIAJIETh OCHOBHBIMU METO/IaMU HAyYHOT'O MO3HAHHUS,
UCTIONBb3yeMbIMH B (M3UKE: IMPOBOAUTH TNPSMBIE U
KOCBEHHbIE  HM3MepeHHs  (U3NYECKUX  BEIUYHH,
BbIOMpas ONTUMAJbHBI CIOCOO M3MEpEeHHus U
UCIMOJIb3Ysl U3BECTHBIE METO/IbI OLIEHKH MTOTPELIHOCTEN
U3MEpEeHUl, MPOBOAUTH MCCIIEOBAaHUE 3aBUCUMOCTEH
(GU3MYeCKUX BEIMYUH C MCIIOJIB30BAaHUEM HPSAMBIX
U3MEpEeHUl, OOBACHATH IOJYYEHHbIE pPE3YJbTaThl,
UCMONb3Ys (PU3NYECKHe TEOPUH, 3aKOHBI U MOHATHUS, U
JienaTh BBIBOJBI; COOJNIIONATh IpaBHiia 0€30MacHOrOo
TpyJa IpHU MPOBEACHUU HCCIENOBAaHUN B paMKax

yueOHOro IKCIEPUMEHTA U yueOHo-
HCCIIEI0BATEIbCKON ESTETbHOCTH C MCIIOJIb30BaHUEM
UG POBBIX U3MEPUTENBHBIX YCTPOMCTB u

nmabopaTopHOrOo 000pynoOBaHMs; CHOPMUPOBAHHOCTH
NPEJCTaBICHUA O MEeToNaxX TMONYYeHUsT Hay9IHBIX
ACTPOHOMUYECKUX 3HAHUM;

- oBiaaetb  (chopmupoBaTh  MPEACTABICHUS)
MpaBUjaMu 3anucu gusnyeckux QGopMmyn penbedHo-
TOYeUHOM cucTtembl oOo3HaueHuid JI. bpaitnsg (mis
CJIETIBIX U CIa0OBUASIIUX 00YJarOIIHUXCS)



OK 04. OpdexTuBHO
B3aNMOJICHCTBOBATH u
pabotath B KOJUIGKTHBE |
KOMaH/1e

MIOCTOSIHHO ~ TOBBIIIATh CBOM  00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIOJNB30BaTh  MPHEMbl  pediaeKCHH ISl OLEHKHU
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHUS;

- YMETb OLIEHHMBAThb PUCKU U CBOEBPEMEHHO NPUHUMATh
pEeLIeHUs 110 UX CHUKEHUIO;

B) SJMOLMOHAIbHBI MHTEIEKT, Mpeanoaralmui

c¢opMHPOBAHHOCTD:
BHYTPEHHEH MOTHMBALMH, BKJIIOYAKOUIEH CTPEMIICHHE K
JOCTHIXKCHUIO neian n yCexy, OIITUMMU3M,

WHULIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

- OMIaTHH, BKIIOYAIOUIEH CHOCOOHOCTh TMOHUMATh
SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTBHIBATh €r0 MpHU
OCYIIECTBICHUM  KOMMYHHUKAIIMH,  CIIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COLMATBHBIX HABHIKOB, BKIIIOYAIOIIUX CIHOCOOHOCTH
BBICTPaNBaTh  OTHOLIEHHUS C  JAPYTUMHU  JIFOJbMHU,
3a00TUTbCA, MPOSIBISATH  WHTEpPEC W paspemiarhb
KOH(JIUKTBI

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHUIO U
CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH "
CaMOONPEEIICHHUIO;

-OBJIaJICHWE  HAaBbIKAMH  y4eOHO-HCCIIeOBATEIBCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBjajieHHe YHMBEPCAJbLHBIMHM KOMMYHHMKATHBHBIMH
AefiCTBUSIMU:

0) coBMecTHasl AeTeJbHOCTD.

- IOHUMAaTh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOMN
Y UHAUBHUAYAILHON pa0oTHI,

- [pUHUMATh ILEIM  COBMECTHOM  JI€ATEbHOCTH,

- OBIaAETh YMEHUAMU paboTaTh B TIpyIne c
BBITIOJTHCHUEM Pa3INYHBIX COUAJIbHBIX ponef/i,
IUIAaHUPOBaTh ~ paboOTy  TPYIIbI,  PalUOHAIBHO
pacnpeaciisiTb NCATCIIBHOCTD B HECTAaHJAPTHBIX
CUTyallusaX, aACKBATHO OINCHHUBATH BKJIAJ Ka*XJI0ro M3
YYACTHUKOB TPYINIIBI B PEIICHHE pPacCMAaTpUBAEMOU
POOIIEMBI
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OK 0s. Ocy1ecTBisITh
YCTHYI0O W TIHCBMEHHYIO
KOMMYHHKAITHIO Ha
rOCyJIapCTBEHHOM SI3BIKE
Poccniickoit  @epepaunn ¢
Y4EeTOM 0COOEHHOCTEH
COLMAIBHOTO H KYJIBTYpHOTO
KOHTEKCTa

OpraHU30BbIBATh U KOOPJWHUPOBATH JEUCTBUS IO €€
JOCTHKEHMIO: COCTABIIATH IIJIaH JECHCTBUM, PACIIPENCIIATh
poIM C yY4eTOM MHEHUH YYaCTHHKOB OOCYXIaTb
pe3yJIbTaThl COBMECTHON PabOTHI;

- KOOpJIMHUPOBATh M BBINOJHATH Pa0OTY B YCIOBHSX
pETbHOTO,  BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aHMOJICHCTBUS;

- OCYUIECTBJIATH [TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE
B Pa3IMYHBIX CHUTYyallUsiX, TMPOSBISATH TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM
OBiagenne  yHUBepCaJbHBIMH
JeHCTBUSIMU:

I') MPUHSITHE ce0sl U APYTUX JIIOJIE:
- IIPUHUMATh MOTHBBI U apryMEHTHI JPYTUX JIIOAEH MpHU
aHaJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

- NpPU3HABATh CBOE MPAaBO MU MPABO APYrUX JIIOAEH Ha
OIIIMOKH,

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYToro 4eaoBeKa

B o01acTH 3cTETHY€CKOr0 BOCIIUTAHUSA

- ACTETMYECKOE OTHOILIEHHE K MUPY, BKIIOYAsl 3CTETHKY
Hay4YyHOT'O TBOPUYECTBA, MPUCYILEr0 (PHU3NUECKON HAYKE;

- CIOCOOHOCTh BOCHPHHUMATH  PA3JIUYHBIC  BHJIBI
WCKYCCTBa, TPAIWIIUA M TBOPUYECTBO CBOETO U JIPYTUX
HapoJOB, OINYyIIaTh AMOLMOHAIBHOE  BO3JEHUCTBUE
HCKYCCTBa;

- yOeXIEHHOCTh B 3HAYMUMOCTH JUISI JIMYHOCTH H
olmiecTBa OTEYECTBEHHOIO U MHPOBOIO HCKYCCTBA,
AOTHUYECKUX KYJAbTYPHBIX TPAAUIMHd U  HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPDQXKEHHMIO B pPa3HBIX BHUIAX
HCKYCCTBa, CTPEMJICHUE MPOSBIATH KAYECTBA TBOPUECKOM

peryJIiTUBHBIMH

- yMeTb pacmo3HaBaTh  (U3NYECKHE  SBICHUS
(mportecchl) U OOBSCHATH MX HAa OCHOBE HM3YUYEHHBIX
3aKOHOB:  pPaBHOMEpPHOE UM  PaBHOYCKOPEHHOE
NpsIMOJIMHEMHOE JBUKEHHE, CBOOOIHOE MajieHHue Te,

JIBYDKEHUE 1o OKPYXHOCTH, HHEpLN,
B3aUMOJIEMCTBUE Tell, KojebarenbHOE JBHIKEHHE,
pe3oHaHC,  BOJHOBOE  JABWXKeHHe;  nuddysus,

OpOYHOBCKOE JBUKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPJbIX TeJ, U3MEHEeHHEe 00beMa Tel MpU HarpeBaHUU
(oxJaX/IeHnHu), TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOH/JIEHCAIUs, [IJIaBJIEHUE, KPUCTANIN3allUs, KUIIEHHE,
BIQXKHOCTb BO3/yXa, CBA3b CpPEAHEH KHUHETHUYECKON
SHEPruM  TEIUIOBOTO  JABMXKEHUS  MOJEKYl C
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OK 07. CopelicTBOBaTH
COXPaHEHUIO OKpY’Karolen
cpefbl, pecypcocOepekeHHIo,
MPUMEHSITh 3HAHUS 00
U3MEHEHUU KIIuMara,
IIPUHIUIIBI OepexIINBOro
Mpou3BOACTBA,  d(PPEeKTUBHO

JIECTBOBATh B UPE3BBIYANHBIX
CUTYalHsIX

K 2.1

JTUYHOCTH;
OBiajieHne YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH
AeCTBUAMU:

a) o01IeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,
- pacro3HaBaTh HEBEpOAbHBIE CpPEICTBA OOIIEHUS,
MMOHMMATh 3HAYCHHE COLMAJIBHBIX 3HAKOB, PACIIO3HABATH
MPEANOCHUIKA  KOHQIMKTHBIX CHUTYallMd W  CMSTYaTh
KOH(JIMKTHI,

- Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PCHUS

C MCTIOJTh30BAHKUEM SI3BIKOBBIX CPEJICTB

B 061acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUSA :

- cOpMHUPOBAHHOCTb  JKOJOTHYECKOH  KYIbTYPHI,
MMOHUMAaHUE BIIUSIHUSA COLIMAIbHO-3KOHOMUYECKHUX
MPOLIECCOB HAa COCTOSTHUE MPUPOJHOM M COLMAIBHOMN
Cpensl, OCO3HaHUE rJ1006aTBEHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

- IUIAHUPOBAHME M  OCYIIECTBJIEHUE JEUCTBUUA B
OKpy)Xalolllel cpele Ha OCHOBE 3HAHUS  LeJel

YCTOMYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENpHUATHE JEHUCTBUW, TPUHOCAIIUX Bpexd
OKpY>Karolleu cpere;

- yMEHUE MIPOTHO3UPOBATH
JKOJIOTUYECKHE MTOCJIEICTBHS
JNENUCTBHM, MPEAOTBPAILATh UX;

- paclIMpeHue OIbITa JCATEIBHOCTH 3KOJIOIMYECKON
HaNpaBJICHHOCTH Ha OCHOBE 3HAHUH 1O QHU3UKE

HeOJIaronpusITHbIE
peIIPUHIMAEMBIX

-IOHUMAaTb JOKYMCHTAIIUIO WU BBIMOJIHATH PCKOMCHAAIIUN

aOCOJIOTHON TeMIepaTypoi, MOBBIIICHHE ABICHUS
rasa Ipu €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b
MEX1y  IapaMeTpamu COCTOSIHUSI rasaa B
M30IpoLEeccax; 3JIEKTpU3alMs TeJ, B3aUMOJCICTBUE
3apsA70B, HarpeBaHUE€  IIPOBOJHUKA C  TOKOM,
B3aMMOJACUCTBUE  MAarHUTOB,  AJIEKTPOMAarHUTHAs
MHAYKIHS, 1eHCTBUE MAarHUTHOTO TOJIs1 HA IPOBOJIHUK
C TOKOM U JBWXKYIIMHCS 3apsjl, 3JEKTpOMarHUTHBIE
KOJICOaHMUSI u BOJIHBI, IPSIMOJIMHEWHOE
pacnpoCTpaHEHUE CBETa, OTPaXKEHHE, INPEIOMIICHUE,
uHTephepeHIys, TU(PaKIUsI U TMOJISPU3ALUS CBETa,

qucriepcusi  cBeta;  (DOTOIEKTPUUYCCKHA  IPQEKT,
CBCTOBOC JIABJICHUE, BO3HHKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOpOAa, CCTECTBEHHas U

HCKYCCTBEHHAsl PaJIHOaKTUBHOCTb

- chopMHpOBaTh YMEHHUS TPHUMEHATH IOJy4YeHHbIE
3HaHUS Il  OOBSACHEHMS YCIOBUH MPOTEKAHUS
¢u3nyeckux SBICHUH B NPUPOAE M AN HPHUHATHS
IIPAKTUYECKHUX PEIIECHUI B MOBCEJAHEBHOM XU3HU IS
oOecrieyeHuss 0e€30HaCHOCTH MpH  OOpAaIIEeHHUU C
OBITOBBIMU npudopamu " TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOJIOJCHUS
HOPM D3KOJIOTUYECKOTO TIOBEJIEHUSI B OKpYXarouieu
cpele; MOHMMAaHHE HEOOXOJUMOCTH MPUMEHEHHUS
NOCTHKEHUN busuku " TEXHOJIOTUHU TS
paIoOHaIBLHOTO MPUPOI0NOIB30BaHUS

-3HaTb MCXaHHUYCCKUC IMOHATHA, TCPMUHBI, BCIIMUYNHBI,



Opranu3oBbIBaTh
BUJIbI

pa3auyHbIe
JeSITebHOCTH
(mpeameTHas; UIrpoBas;
TpyZAOBas;  TO3HaBaTeJbHAs,
UCCIIEI0BATEbCKAs u
IPOCKTHAS NeSITebHOCTH;
XYA0KEeCTBEHHO-TBOPUYECKAs;
NPOJYKTHBHAS JEATEIBHOCTD U
IIp.) U OOIICHUE ACTEH paHHETO
U JIOLIKOJIBHOTO BO3pacTa

CIIELHAINCTOB, UCIIOJIb30BAaTh HOTY4EHHYIO
uH(OpPMALIMIO JUIS OpPraHM3allM  PAa3IMYHBIX BHJIOB
JIEATEIIbHOCTH U OOIIEHUS NCTEH;

- HWCHOJB30BaTh pPa3HOOOpa3Hble METOABI, (OpMBI U
CpCACTBa OpraHu3alv pas3IMYHbIX BUAOB ACATCIbHOCTH
(urpst, ITOCUJIbHBIN TPYA, camMo00ciy>)KMUBaHHE,
pHCOBaHME, JICTIKY, allUIMKALWI0, KOHCTPYHPOBAHUE) H
OOIIeHUsT JIeTel, OCYIIECTBIATH aHAJIU3 IPOBEACHUS
PA3IIMYIHBIX BUAOB JCATCIbHOCTHU

€AUHULIBI U3MEPEHUS W yMEThb W3 IPUMEHATH Ha
MpakTUKe (JABMXKEHHUE Tell, BUJbI JABUKEHUS, BpEMs,
CKOPOCTh, YCKOpeHue, nedopmanusi, cuina yupyrocTH,
CUJIa TPEHHUS, CUJIA TATOTEHUSI, PEAKTUBHOE JBUKCHUE,
MMITYJIbC, Macca, SHEpTHsl, 3aKkoHbl Hbl0TOHA);

-BUJICTh B SIBJICHUSX IOBCEIHEBHOW >XU3HU (OBITY,
TEXHUKE, TMPUPOJIE) MEXaHMUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH
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2. CTpyKTypa U coiepkaHue 0011e00pPa30BaTeIbHON THCIUIITHHbI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI Oo0bem B
yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 180
OcHOBHOE conepmannel 122
B T.Y.
TEOPETHUYECCKUE 3aHITHS 86
J1a00paTOPHBIE 3aHATHS 36
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepKaHue (CoIepKaHNe 58

2
NMPUKJIAJTHOT0 MOYJIA)
IIpomexyTouHas arrecTanus (9K3aMeH) 3 falaled

! OcnoBHOE CoJIepKaHNe BKIIFOYAET COJepKaTeIbHbIe IMHUH N0 yaeOHOMY npenmeTy « Pusmuka (6a30BbIH ypOBEHB)
OdenepaibHON  00pa30BaTENIBHON  MPOTpPaMMBbl  CpeAHero oOmero o0pa3oBaHUs, YTBEPKACHHOHW MPUKA30M
MunncrepcTBa mnpocBemenus Poccuiickoit ®enmepammu ot 18 mas 2023 r. N 371 (B pemakumm Ilpumkaza
Munnpocseniennst Poccuu ot 9 okts10ps 2024 r. N 704).
2 TIpogecCHOHATBHO OPHEHTHPOBAHHOE COACPIKAHHE MOXKET OBITh PACHPEACICHO 10 pasienaM (TeMaM) WIH
CKOHLIEHTpUPOBaHO B pazzene [Ipuxiaanoil Moxys.

®dopma NMPOMEXKYTOUHOW aTTECTAallMM U KOJIMYECTBO 4YaCOB, OTBOAUMBIX Ha €€ MPOBEACHUE, PETIaMEHTHPYIOTCS
yueOHbIM tutanom OIT CITO
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2.2. TemaTuyeckuii IJIaH U coepKaHue TUCHUNINHBI «DU3NKAY

HaumeHnoBanue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO OPUEHTHPOBAHHOE)4, Oo0bem | Popmupyemble
pa3iesIoB U TeM JladopaTopHbIe U MPaKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYHMH) YacoB | KOMIICTCHIUH
1 2 3 4
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O O3HAHMS 2
Tema 1.1 Conep:xaHue yueOHOIo MaTepuaJia 2 OK 03
Beenerne @du3uka - HayKa o npupoje. Hayunsle MeToabl O3HAHUS OKpYyXkarolero mupa. Pons skcnepumenTal OK 05

W TEOpPUU B IpOLIECCE MMO3HAHMS MPHUPOJIbL. DKCIIEpUMEHT B ¢u3uke. MoaenupoBaHue (pU3NIECKUX
SBICHMM M 1poueccoB. Hayunbele rumore3sl. ®Pu3ndeckue 3aKOHBI M TEOpHUH. ['paHuUIBI
NPUMEHUMOCTH (U3MUECKUX 3akoHOB. IIpuHumn coorBerctBus. Poiab u mecto ¢Qusuku B
(bopMHpPOBaHNN COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B PAKTHUECKOU JEITEITHHOCTH JIFOICH

Paszaea 2. Mexanuka 18
Tema 2.1 Conep:xaHue yueOHOTo MaTepuaJia 6
Kunemaruka Mexanuueckoe Bk eHHe. OTHOCHUTENBHOCTh MeXaHudeckoro BikeHus. (Cucrema otrcyera.

Tpaexropus. Ilepemenienue, ckopocTb (CpedHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHUE
MaTEpHaJIbHOM TOYKH, MX IMPOEKIMHM HAa OCU CUCTEMBblI KoopAauHaT. ClIOXKEHHE INEepeMEIEHUN U
CIIO)KeHHE cKopocTed. PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNpSMOJIMHEHHOE IBHXKeHHe. ['paduku

3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MYTH U MepeMelleHHs] MaTepualbHON TOYKH OT OK 01
BpeMeHu. CB0OOOHOE mMajeHHE. YCKOpeHHe CBOOOMHOro mnajeHus. KpuBonuHelHOe IBUKEHUE. OK 02
JIBI)KEHHE MaTepUAIbHOM TOUKU MO OKPYKHOCTH C MOCTOSIHHOM 1O MOJYNIO CKOPOCTBIO. YTIJIOBast OK 04
CKOpPOCTb, TUHEIHAas ckopocTh. Ilepruoa n yacroTta obpamienus. LleHTpocTpeMuTenbHOE YCKOpEHHe OK 05
[pakTHyecKue 3aHATUS OK 07

[IpakTuueckue padbOThI:

V3MepeHne MrHOBEHHOW ckopocTu. MccienoBaHue COOTHOIIEHUS MEXAY MYTSIMH, MPOHAEHHBIMU
TEJIOM 3a IOCIIeIOBaTeIbHBIE PaBHBIE MPOMEXYTKH BPEMEHH NPU PABHOYCKOPEHHOM JIBUKCHHUU C
HavalbHOM CKOPOCTBIO, paBHOW HYI0. M3yueHne IBM)KEHUS IIapHKa B BA3KOHM kuIKocTH. V3yueHue
TIBYDKEHUS Teja, OpPOIICHHOTO TOPHU30HTAIBHO.

TexHuueckue ycTpoiCTBa U MPaKTHUECKOE NMPUMEHEHHUE: CIIUAOMETP, ABMKEHHE CHAPSI0B, LIEITHbIE
M peMEHHBIE Tiepefadn. TeXHWYEeCKHe YCTPOWCTBAa M TNPAKTHUECKOE NMPUMEHEHHE: TOIIIUITHHUKH,

* O6pasoBaTeIbHAs OPraHU3aLMs BIPABE CAMOCTOSTENHHO ONPEIENISTh MI0C/IEI0BATEIPHOCTS H3YUEHHs PA3IEIOB M TEM, BXOIAMMX B HUX, 4 TAK)KE TIePEPACIPEENiTh KOIHIECTBO YACOB
JUISL OCBOCHHMSI OOYYalOIMMHUCS Y4eOHOro MaTepHuaia, ¢ y4eTOM JIOTHKH (POPMUPOBAHUS IPEAMETHBIX PE3YJIbTATOB, OOMIMX M NMPO(ECCHOHAIBHBIX KOMIICTEHIINH, MEKIPEIMETHBIX
CBsI3e C IPyrMMHU JUCLHUILIMHAMH 0011e00pa3oBaTesI-HOTO 1 oduenpodeccrnoHansHoro nukios yuyeoHoro miana OIT CITO.
® Yachl mpakThueckux paGoT ydTEHBI B COACPIKAHMM y4eGHOTO MAaTepHaia M BXOAST B OOILIee KOJMYECTBO YacoB MO Teme. Yachl 1aGOpaTOPHBIX paboT M IPO(ECCHOHATLHO
OPHEHTHPOBAHHOTO COJCP)KAHHS YIUTHIBAIOTCS OTIEIBHO.
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JIBUOKCHHUEC HMCKYCCTBCHHBLIX CIIYTHHKOB. Texuudeckue yCTpOfICTBa U MPAKTUYCCKOC NPHUMCHCHUC!:
MOAIIHUITHUKH, IBUKCHNEC HCKYCCTBCHHBIX CITYTHHUKOB

Tema 2.2
JImHamuka

Conep:xanue yueOHOT0o MaTepuajia

[IpuHuun otHocurenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. MHepuuaibHble CUCTEMBI OTCYETA.
Macca Tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropo#t 3akon HploToHa mjis mMarepuanbHOM
ToYkd B mHepuuanbHOM cucteme otcuera (MCO). Tperuii 3akoH HploTOHa 1711 MaTepHaIbHBIX
To4yeK. 3akoH BcemupHoro Tsrotenus. Cuna Tspkectu. IlepBas kocmuueckast ckopoctb. Cuna
ynpyroctu. 3akoH ['yka. Bec tenma. Tpenune. Buapl TpeHus (mokos, CKoJdbxeHUs, kaueHus). Cuia
rpenus. Cyxoe Tpenue. Cuiaa TpeHHUs CKOJIBXKEHUS M cuiia TpeHus mokos. Kosdduuuent tpenus.
Cuna conmpoTUBIECHUS IPU JBHKEHUH Tella B ®KUAKOCTU WiH rase. [locTynaTenbHoe U BpalaTesibHOE
NBIDKEHHE a0COIOTHO TBEPAOro Teiia. MOMEHT CHIIbI OTHOCUTENBHO OCH BparieHus. [lnedo cuibl.
Y cnoBust paBHoBecust TBepaoro teaa B UCO

[IpakTHyeCcKue 3aHATHS

[IpakTuueckue pabotrel: M3yueHue aABuxkeHUss OpycKa MO HAKJIOHHOW TUIOCKOCTH TOJ JIEWCTBHEM
HECKOJIbKUX CHII. TexHn4Yeckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: MOIINIHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB

JlabopaTopHble 3aHATUSA

Jlaboparopnas pabora 1. MccrnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHHUKAIOUINX B MPYKUHE
1 pe3UHOBOM 00pasiie, OT X aedopmaIuu.

Jlaboparopnas pabora 2. HcciaemoBanue yCIOBUN PaBHOBECHS TBEPAOTrO Teja, MMEIOIIETO OCh
BpaICHU

Tema 2.3
3aKOHBI COXpaHEHUs B
MeXaHUKe

Conep:xanue yueOHOIro MaTepuaJia

Mexanuueckass pabora u MomHOCTb. KuHernmueckass sHeprus. IloreHuuanbHas sHeprus. 3akoH
COXpaHEHMs MeXaHM4YecKoW sHepruu. PaboTa cuibl TSDKECTH M cuilbl ynpyroctu. IlpumeHnenune
3aKOHOB coxpaHeHus. Mcnonab3oBaHne 3aKOHOB MEXAHUKH JJIs1 OOBSICHEHUS JBUKEHHSI HEOECHBIX Tell
U s pa3BUTHUSI KOCMUYECKUX HMCCIEAOBAHUN, TPAHUIIBI IPUMEHMMOCTH KJIACCUYECKOW MEXAHUKH.
VMnynbe MaTepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepuUajbHBIX Todek. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs MMITyiabca. PeakTuBHOe nBHXkeHHe. Pabora cuiibl.
MotmHocts cuiibl. KuHeTndeckast »Heprusi MmaTepuainbHOW Touku. Teopema 00 W3MEHEHUU
KUHeTHYecko  sHeprud. IloreHnmanbHas  SHeprusa. IloTeHnuaneHas  dHeprus  ynpyro
neopMUpOBaHHONW TIPYXUHBL. [loTeHIManpHas dHeprust Tejaa BOMU3M TIOBEPXHOCTH 3EMIIH.
[ToreHanbHbIe M HEMOTEHIIMAbHbIE CHIIBL. CBsI3b PaOOThl HENOTEHIMATBHBIX CHII C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. YIIPYTue U HeYNpyrue CTOJIKHOBEHUS

IIpakTHyeCcKue 3aHATHUS

[TpakTryeckue paboTHI:

M3yueHnne cBsI3M CKOPOCTEH Tea IpH HEynpyroM yaape. MccimemoBanue CBsi3Uu pabOTHI CHIIBI C
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N3MECHECHHEM MEXaHHMYISCKOM OHCPIrUU TCJIa.

TexHnuecKue YCTpOfICTBa " INPaKTHYCCKOEC NPHUMCHCHHUE: BOAOMET, KOIIEP, HPY)KI/IHHHﬁ IIHCTOJICT,
ABHIKCHUC NCKYCCTBCHHBIX CITYTHUKOB M PAaKCT.

Hcmons30BaHue 3aKOHOB MEXaHHKH JJIA 00BSACHEHHUS JABHKCHU A HEOECHBIX TENI U IJIs1 pa3BUTUA
IKOCMHUYCCKUX PICCJICIIOB&HHﬁ, rpanviibl MMPHUMCEHUMOCTH KJIaCCUYECKOH MEXaHMKH. I/IMI/ITaL[I/IH
HEBECCOMOCTH

JlabopaTopHble 3aHATHS

Jlaboparopnas pabota 3. MccienoBanue cBs3u pabOThI CUIIbI C U3MEHEHHEM MEXaHHUYeCKON YHEPrUU
Teia Ha MPUMEPEe PaCTSKEHUSI PE3UHOBOT0 KI'yTa

Paznen 3. MoJiekyasip

Hasl (l)I/I3I/IRa U TEPMOJAUHAMHUKA

22

Tema 3.1

(OCHOBEI
MOJICKYJISIPHO-
KHHETHYECKOU TCOPUH

Conep:xaHue yueOHOro MaTepuaJia

OCHOBHBIEC TIOJIO)KEHUSI MOJICKYJIIPHO-KUHETUYECKOH TEOpMM U HX OINBITHOE O00OCHOBaHME.
bpoynoBckoe nBuxenue. Juddys3us. Xapakrep IBMKCHUS W B3aUMOJCHCTBUS YaCTHIl BEUIECTBA.
Mojenu CTpOEHUs Ia30B, XKUIKOCTEH U TBEPAbIX TeJl U OOBSICHEHHUE CBOWCTB BEILECTBA Ha OCHOBE
pTUX Mozened. Macca m pasmepsl mornekyn. KonmdectBo BemectBa. [locrosiHHas Asoranapo.
TeroBoe paBHoBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Llenbcus. Mopenb
ujeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKONH TEOpPHH HAEAJbHOrO rasa.
AGcoutoTHas TemIieparypa Kak Mepa cpeHeld KUHETHUYECKOM 3HepruM TEII0BOro JABMKEHHS YaCTHUL]
rasza. [lIxana remneparyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa-Knaneiipona. 3akoH
JlanbToHa. M30mporecchl B UeaabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['padudeckoe
MpeJ/icTaBIeHNEe N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa

HpaKTI/I‘leCKI/IC 3aHATUA

[TpakTuyeckue paboTHI:

M3mepenne maccel BO3Ayxa KIIacCHOM KoMHare. MccnenoBaHue 3aBUCMMOCTH MEXIY IapamMeTpamu
COCTOSIHMSL pa3peKEHHOTO rasa. TexHHMYecKHe YCTpOWCTBa M IPAKTUYECKOE IPUMEHEHHE!
TepMOMETp, OapoMeTp

JlabopaTopHble 3aHATHSA

JTaGopartopnast pabota 4. OnpeneneHue Macchl BO3IyXa B KIIACCHOW KOMHATe Ha OCHOBE M3MEPEHHI
00beMa KOMHATBI, IaBJICHUS U TEMIEpaTyphl BO3/1yXa B HEH.

Ulabopatopnas pabotra 5. MHccnemoBaHue 3aBUCUMOCTHM MEXIY IapaMeTpaMH COCTOSIHHS
[pa3peKEeHHOTO Ta3a

Tema 3.2
OCHOBBI
TEPMOJTUHAMUKH

Conep:kaHue y4eOHOT0 MaTepuaJia

Buytpennsas sHeprus. PaGora u Teruonepenada. KonuuecTBO TemIoThl. YpaBHEHHE TEIJIOBOTIO
Oananca. [lepBoeHauano TepMoanHaMuKU. AuadaTHbIHN rporiecc. Bropoe Havano TepMOIMHAMUKHL.

TenmoBbie aurarenu. KIIJ[ TemmoBoro asurarens. Oxpana npupoabl. TepmoarHaMHUuyecKas

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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ciucremMa. BHYyTpeHHSS »Heprusi TEPMOJIMHAMHMYECKOW CHCTEMBI M CIIOCOOBI €€ HM3MEHEHHUS.
KonnuecTtBo TemnoTsl U paborta. BHyTpeHHSS SHEprusi OAHOATOMHOTO HJeallbHOTO rasa. Buibl
TeIUIoNepeiadu: TEIJIONPOBOJHOCTh, KOHBEKINS, M3JydyeHHUE. YelbHas TEIJIOEMKOCTh BEIIECTBA.
KonuuectBo Termnorel npu temonepenaye. [lonstue o6 anmabarHom mpornecce. [lepBwiii 3akoH
repMoaMHAMUKH. lIpuMeHeHne mepBOro 3akoHa TEPMOIMHAMUKH K u3ompoueccaM. ['paduueckas
uHTeprpeTanus padboTel Taza. Bropoit 3akoH TepmoguHamukud. HeoOGpaTuMocTh MpoleccoB B
npupoje. Termosle MamuHbl. [IpuHIMIGI 1eficTBUS TeruIoBBIX MamuH. [IpeoOpa3oBanus sHepruu B
TerioBbIX MamuHax. KoaddumnueHT monesHoro aerctBus TerioBoi mamuHbl. [{ukin KapHo u ero
KOX(Q(PHUIHUEHT MOJE3HOTO NEHCTBUSA. DKOJOTHMYECKHE MPOOIEMbI TEIJIOIHEPreTUKU. TexHUUecKue
YCTPOMCTBA M TMPAKTHMYECKOE MPHUMEHEHHWE: [BUTaTellb BHYTPEHHErO0 CropaHusi, OBITOBOU
XOJIOIMJIbHUK, KOHTUITUOHED

JlabopaTopHble 3aHATHSA

Jlaboparopras pabota 6. M3amepeHne yneabHON TEIIOEMKOCTH

Tema 3.3
ArperaTHblie
COCTOSIHHS BEIIIECTBA
1 (a3oBbIC
MEePEXOIbI

Conep:xaHue yueOHOIro MaTepuaJia

[TapooOpa3zoBanue W KoHJeHcanus. lcmapeHue ©W KhreHue. AOCONIOTHAas W OTHOCHTEIbHAs
BIQKHOCTh BO3AyXa. HacwlmeHHBIH map. YaenpHas TemioTra mnapooOpa3oBaHUs. 3aBUCHUMOCTH
TEeMIIepaTypbl KHIICHUS OT JjaaBiieHus. Twepmoe teno. Kpucrammmdeckue u amopdHBIC Tena.
AHM30TpONUsI CBOMCTB KpucTaiuioB. JKunkue kpuctamisl. CoBpeMeHHble MaTtepuaisl. [1naBienue u
KpucTtaymu3anus. Y ienabHas Teriora miasinenus. Cyonumanys. Y paBHEHHE TEIIOBOro OanaHca

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTnueckast paborta: TexHuyeckue YCTpOICTBA M MPAKTUYECKOE NPUMEHEHUE: THIPOMETp U
[ICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU IIOJIyYEHHS COBPEMEHHBIX MAaTEpHUAIOB, B TOM YHUCIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH

JlaGopaTopHble 3aHATHUS

Ulaboparopnas pabota 7. OnpeneneHue BIaXHOCTH BO3AyXa

Pa3nen 4. DjekTpoauHAMHUKA

30

Tema 4.1
DJIEKTPOCTaTHUKA

Conep:xanue yueOHOro MmaTepuajia

OneKTpr3anus Tel. OJIEKTPUYECKUM 3apsna. JBa Buaa siexkTpudeckux 3apsaoB. lIpoBogHukw,
NMUDJIEKTPUKN M TIOJYNPOBOJHUKU. 3aKOH COXPAHEHMs AIEKTPUYECKOro 3apsiia. B3ammonelicteue
3apsanoB. 3akoH Kynona. ToueuHslil anekTpuyeckuil 3apsia. DneKTpudeckoe noje. HampsxeHHOCTh
QIIEKTpUYECKOro mnousisd. IIpuHnun cyneprno3uumy 3JeKTpUYecKuX mojei. JIMHMKM HanpsyKeHHOCTH
PIEKTpUYecKoTo moJist. PaboTa cuit anexktpocrarnueckoro mojst. [lorenmnuan. Pa3nocTs moTeHIManos.
[IpOBOOHUKM M AMDIEKTPUKU B DJIEKTPOCTATHYECKOM IToJie. JlumanekTpuyeckass NMPOHHULIAEMOCTb.
DJIEKTPOEMKOCTh. KOHIeHCaTOp. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOpa. DHEPrus 3apsiKEHHOTO
KOHJIEHCATopa

[IpakTHueckue 3aHsATUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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M3mepeHue JIEeKTPOEMKOCTH  KOHJEHCaTopa. TeXHUYeCKue YCTPOMCTBA U IIPAKTUYECKOE
[IPUMEHEHHUE:  DJIEKTPOCKOI,  JJEKTPOMETP,  JJIEKTPOCTAaTHUYECKas  3aluTa,  3a3€MIICHHUE
RIIEKTPONPUOOPOB, KOHJEHCATOP, KONUPOBAJIbHBIN annapar, CTpyHHBIN IPUHTED

JlabopaTopHble 3aHATHA

Ulaboparopnasi padota 8. M3MepeHue JIeKTPOEMKOCTH KOHIEHCATOpa

Tema 4.2
ITocTosTHHEIN

PIEKTPUYECKUN TOK.

Toku B pa3smu4HBIX
cpenax

Conep:xanue yueOHOro MaTepuaJia:

DJIEKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAHHUSA JIEKTPUUECKOro ToKa. Mcrtounukn Toka. Cuila ToKa.
[loctosiHublil Tok. Hanpsokenue. 3akon OMa A ydyacTKa LENH. DJIEKTPUYECKOE COIPOTUBIICHUE.
Y aenpHOE conpoTuBieHUe BelecTsa. [lociienoBarenpHoe, napajiellbHOE, CMEIIAaHHOE COEIMHEHNE
poBOAHUKOB. PaboTa snexTpuueckoro Toka. 3akoH Jlxoyns-JleHna. MoUIHOCTh 3IEKTPUYECKOTO
TOKa. DJIEKTPOJABMKYIIAasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH Oma uid
MOJHOW (3aMKHYTOM) 3yiekTpuueckoil nernu. KopoTkoe 3ambikaHue. DIEKTPOHHAST MPOBOIUMOCTH
TBEPABIX  METaJIOB. 3aBUCUMOCTD CONIPOTUBIICHUS  METaJLIOB OT  TeMIepaTyphl.
CBepXNpOBOJUMOCTb. DJIEKTPUYECKH TOK B BakyyMe. CBoHcTBa 3JEKTPOHHBIX ITyYKOB.
ITomynpoBosHuku. CoOCTBEHHass UM NMPUMECHAs NPOBOJUMOCTH IMOJIYIPOBOAHUKOB. CBoiicTBa p-N-
nepexona. llomynmpoBogHuKoBble NPUOOPHI. ODJIEKTPUUYECKUM TOK B pacTBOpax MU paciiaBax
QIIEKTPOJIATOB. ODJIEKTPOJIUTHYECKAs AUCCOLMALMS. JIEKTPOIM3. OJIEKTPUUECKUH TOK B rasax.
CaMocCTOsITEIbHBIN U HECAMOCTOSATENbHBIN pa3pan. Monnust. [1nazma

HpaKTI/I‘leCKI/IC 3aHATUA

IIpakTuyeckas pabora: TexHUUecCKHE YCTPOWCTBA M IPAKTHMYECKOE NPUMEHEHHE: aMIIepMeTp,
BOJIbTMETpP, PEOCTAT, UICTOYHUKHU TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IJIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP COINPOTHUBIECHUS, BaKyyMHBIH JMOJ, TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBII 1MOJI, TaJIbBaHUKA

JlabopaTopHble 3aHATHS

Ulaboparopnas pabota 9. M3yueHue cMemaHHOTO COeTMHEHUS PE3UCTOPOB.

JTaGopatopnast padota 10. i3mMepeHne >meKTpOoABMKYIIEH CHITBI HCTOYHUKA TOKA M €T0 BHYTPEHHETO
COMPOTHUBIICHUS.

JlaGopatopnast pabora 11. Habmronenue snexrponunsa

Tema 4.3
MarauTtHoe mnoiJe.
DIIEKTpOMarHuTHas

MHIYKIOWA.

Conep:xanue yueOHOro MmaTepuajia

[TocrossHHBIE MarHuThl. B3anMoAeNCTBHE MMOCTOAHHBIX MArHUTOB. MarHuTHOe moJje. Bekrtop
MarHuTHOM MHAYKUMH. [IpuHIUI Cyneprno3ulii MarHUTHEIX Mosie. JIMHUM MarHUTHOW MHAYKITUH.
KapTuHa nMHUN MarHUTHOW WHIYKUIMH IOJIS TOCTOSIHHBIX MAarHUTOB. MarHUTHOE MOJi€ MPOBOIHUKA
c TokoMm. KapTuHa NMHUN WHAYKIMM MarHUTHOTO TOJs JJIMHHOTO HPSIMOTO MPOBOJHUKA H
3aMKHYTOTO KOJIBIIEBOIO TMPOBOJHUKA, KaTylku ¢ TokoMm. OmbiT Opcrena. B3aumoneiicTBue
MPOBOAHUKOB ¢ TokoM. Cuna Ammepa, ee Moaysib u HampasiaeHue. Cuna JlopeHua, ee Moaynb u

HampayieHue. JIBukeHue 3apsHKeHHOW 4YacTHIBl B OJHOPOJHOM MarHuTHOM mose. Pabora cuibl
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Ulopenma. fIBieHue 3IE€KTPOMarHUTHOM MHIAYKIMH. IIOTOK BEKTOpa MAarHMUTHOW WHIYKIUU.
DJICKTPOJABMIKYIIAS CUJIa WHIYKUHMH. 3aKOH 3JIEKTpOMarHuTHOM uHAyKnuu Papaznes. Buxpepoe
PIIEKTPUYECKOE TIOJE. OJEKTPOABMXKYIIAs CuUila MUHAYKUMM B IPOBOAHMKE, JABMXKYIIEMCS
[OCTYNATEJIbHO B OAHOPOJAHOM MarHUTHOM none. IlpaBuno Jlenuma. MHnyktuBHOCTH. SIBneHue
CAaMOMHIYKIMHU. DJIEKTPOJBIKYIAs CHJIa CAMOMHIYKIMHM. DHEPrUsi MarHUTHOIO IOJS KaTyLIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

[IpakTHuecKue 3aHATHS

IIpakTuyeckas paborta: TexHUYECKHE YCTPOWCTBA M MPAKTHYECKOE IPHUMEHEHHE: IOCTOSHHBIC
MarHUThl, 3JIEKTPOMArHUTHI, 3JIE€KTPOIBUTATEIIb, YCKOPUTENIN 3JIEMEHTAPHbBIX YaCTHUL], UHAYKLMOHHAs
neyb

JlabopaTopHble 3aHATUSA

JlabGoparopuas padota 12. MccnenoBanue IeHCTBUS TOCTOSHHOTO MarHUTA HA PAMKY C TOKOM.
UlaGopaTopHast pabota 13. M3yueHue sSBJICHHUS dJIEKTPOMArHUTHON MHIAYKIUS

Pasznen 5. Koseoanus

U BOJIHBI

24

Tema 5.1
MexaHUJecKue 1
PIIEKTPOMArHUTHbHIE
KOJICOaHMS

Conep:xanue yueOHOro MaTepuaJia

KoneOarenbHast cuctema. CBOOOJHBIE MexaHW4yecKue Kosiebanus. ['apmoHMueckue KosieOaHMs.
Ilepuon, dactota, amrumtyga u (asa koneOanuil. [IpyXuHHBIH MasTHUK. MaTeMaTHUeCKui
MasiTHUK. YpaBHEHHE TapMOHUYecKuX Koyiebanuil. [IpeBpailieHue 3HEpruM Npu TrapMOHUYECKHUX
konebanusax. KonebarenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HICATIHLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUUYECKUMHU M JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH.
@Dopmyna TomcoHa. 3aKOH COXpaHEHUsT DSHEPrUM B HJCATBHOM KOJeOaTeIbHOM KOHTYpE.
[IpencraBieHue o 3aTyxaroUmx KojeOaHuAX. BriHyKIeHHbIEe MexaHUuecKue KonebaHus. PezonaHc.
BbIHY)XI€HHbIE 3JEeKTpOMarHUTHbIe KosiebaHus. [lepemennblii Tok. CUHYCOMIANbHbIN TepeMeHHbII
TOK. MOIIHOCTh INEPEMEHHOTO TOKA. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HA4YEHHE CHIIBI TOKAa M
HanpsbkeHus. Tpancdopmarop. [IponsBojacTBo, nepenadya U NOTpedIeHUE IEKTPUIECKON SHEPruH.
DKOJIOTMYECKUE PHUCKM IPHU IMPOU3BOJICTBE JJIEKTPUUYECKOM »Hepruu. KynbTypa HCIONIB30BaHUSA
DIIEKTPOOHEPIUH B IOBCEAHEBHOM KU3HU

[IpakTHueckue 3aHATUS

[IpakTrueckas pabora: TexHHUecKHe YCTpPOWCTBA W MPAKTUUECKOE NMPUMEHEHUE: JICKTPHUECKH
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JMHHUH JIEKTponepeaay

JIabopaTopHble 3aHATUA

Ulaboparopnas pabota 14. HccienoBanue 3aBUCUMOCTH MEpUO/ia MaJIbIX KojeOaHUM rpy3a Ha HUTH
OT JUTMHBI HUTH M MaccChl Ipy3a.
JlaGopaTopHass pabora 15. HcciaenoBaHue mepeMEHHOTO TOKa B IIEMU M3 IOCJIEIOBATEIHLHO

COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U pE3UcTopa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 5.2
MexaHndecKnue 1
AIIEKTPOMATrHUTHBIE
BOJIHEI

Conep:xanue yueOHOIro MaTepuaJia:

MexaHn4yecKue BOJIHBI, YCaoBuUsl pacupoctpaHeHus. [lepuon. CKopocTh pacnpoCTpaHEeHUs U JJIMHA)
BoJIHBL. [lomepednsie u mpoaosibHbIe BOJHBI. MHTEepdepeHys n Tudpakins MEXaHUYECKHX BOJIH.
3ByK. CkopocTh 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemMOp 3ByKa. DIEKTPOMArHUTHBIC BOJIHEI.
YCcnoBus M3IIy4EHHs DJJIEKTPOMAarHUTHBIX BOJIH. B3aumHasg opueHtanus BexkropoB E, B, v B
DIEKTPOMAarHUTHOM BojHEe. (CBOWCTBA 3JEKTPOMAarHUTHBIX BOJH: OTPaXXEHUE, IPEIOMIICHHE,
nonsipuzauus, audpakius, uHTepPepeHnus. CKOpPOCTh ANEKTPOMArHWTHBHIX BoiH. [llkana
HIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMArHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHIUMIBI
[paAMoCBs3M U TeleBUIeHUs. Pagronokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAtOIIEeH CpeJibl

HpaKTI/IquKI/IC 3aHATUA

[IpakTueckass pabora: TexHuyeckue yCTpONCTBA M MPAKTUYECKOE NPHUMEHCHHE: MY3BIKaIbHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTHKA B TCXHHUKE M MEAMIIMHE, paaap, PaJauoNpUEMHUK,
TeJeBU30p, aHTeHHA, TesedoH, CBY-medn

Tema 5.3
OnTuka

['eomerpuueckas ontuka. lIpsmonuHeliHOe pacnpocTpaHEHHUE CBeTa B OJHOPOJAHOM cpexne. Jlyu
cBera. TodeuHbI MCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHusi cBera. IlocTpoenwue
M300pakeHUI B IIIOCKOM 3epKaje. [Ipenomienue cBera. 3aKOHBI IPEIIOMIICHUS CBEeTa. AOCOIIOTHBIN
rmokasarenb npenowsieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbId  yroa MOJHOTO
BHyTpeHHero otpakeHus. [lucnepcus cBera. CinoxHsblii coctaB 6enoro cera. L{ser. Cobuparomue u
paccenBatove JuH3bl. ToHKas nuH3a. OKYCHOE pacCTOSHHUE U ONTHUYECKas CUJIa TOHKOM JIMH3BI.
IToctpoeHne M300pakeHU B COOMpAIOIIUX M paccCeMBAIOLMX JUH3aX. PopMyna TOHKOW JIMH3BI
YBenuueHue, aaBaeMoe JuH30M. [Ipenenbl MpUMEHMMOCTH T€OMETPUYECKON ONTHUKU. BoiaHOoBas
ontuka. HTepdepenus ceera. KorepeHTHbIE HCTOYHMKH. Y CIOBUSA HAOMIOJIEHUS MAaKCUMYMOB U
MUHUMYMOB B HHTEP(PEPEHLMOHHONW KapTHMHE OT JBYX CHH(A3HBIX KOI'€PEHTHBIX HCTOYHHMKOB.
Jludpakius csera. JudpakunoHHas pemerka. YcloBHe HAOMIOJCHUS TJIaBHBIX MAaKCHUMYMOB NpHU
MaJeHMY MOHOXPOMATHYECKOI0 CBeTa Ha JU(pakMOoHHYIO0 pemeTky. [lonsgpuzanus cBera

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTudeckue paboThI:

HalGmronenne qucnepcuu cBeTa.

TexHUYecKkue ycTporUCTBA U MPAKTUUECKOE TIPUMEHEHHUE: OUKH, JIyma, oToanmapar, IpOeKIIMOHHBII
arrapar, MHKPOCKOII, TCJICCKOII, BOJIOKOHHas OIITHUKa, )II/I(bpaKHI/IOHHaSI pelmicTKa, IOJAPOnL,
TEJIECKOTT

JIabopaTopHble 3aHATUA

JTaGopartopnas padota 16. OnpeneneHue mokasaress MPeTOMIICHUs CTEKIIA.
Jlaboparopnas padota 17. NccnenmoBanue cBOWCTB N300paKeHUIA B TMH3AX.
JlaGopaTopHas pabora 18. Habmronenue qucnepcuu cBerta

Pa3nen 6. OcHOBBI cHIENHAJIBHON TEOPUH OTHOCUTEIBLHOCTH

OK 01
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Tema 6.1 Coaepsxkanue y4eOHOIo MmaTepuaJia: 4 OK 02
OCHOBBI ClIEHMAIBHON [(paHUIbl  NPUMEHMMOCTH  KIACCHYECKOW  MEXAHUKH. IlOCTyJaTel — CHENHUAIbHOM  TEOpHH OK 04
Teopun OTHOCUTEJIbHOCTU: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKYyME, IPUHIUI OTHOCUTEIBHOCTH OK 05
OTHOCHUTEJIBHOCTHU DitHiTeliHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aME/JIEHHE BPEMEHHM U COKpAIIEHUE JJIMHBI.
OHeprus W UMIYJIbC PENSATUBUCTCKONW 4acTulbl. CBS3p Macchl C DBHEPIUEH U MMILYJIbCOM
[PEISTUBUCTCKOM YaCTULIbl. DHEPIHUsl IOKOS
Pa3nes 7. KBantoBas ¢pusuka 14
Tema 7.1 Conep:xaHue yueOHOIo MaTepHaJia: 4
DIIEMEHTBI KBAaHTOBOU [DoTtonbl. ®opMyna [lnanka cBa3u 3HEPrur (HOTOHA C €ro YaCTOTOM. DHEPrHs M MMIYJILC (POTOHA.
OITUKH OtkpeiTue u wuccinenopanue Qoroddpdexra. OmbiTe A.I'. CroneroBa. 3akonbl ¢otorddekra.
YpaBHenune DuHmTelHA IS Porodddekra. "KpacHas rpanmuma” dotorddekra. JlaBnenue cpera.
Omneitel I1.H. JleGeneBa. XuMuueckoe JAEHCTBUE CBeTa. TEXHUYECKHE YCTPOMCTBA U MPAKTUYCCKOE]
npuMeHeHne: (POTOIEMEHT, (POTONaTYHK, CoTHEUHas OaTapesi, CBETOIUO]T
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia: 3
CtpoeHue aToMa Monens atoma Tomcona. OneiTel Pesepdopaa no paccesHuto -dactuil. [Ltanerapaas Mojellb aroma.
[Tocrynatel bopa. U3nydyenue u mornomeHue (GOTOHOB IMPHU MEPEXOAe aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyroid. Buasl cnektpoB. CnekTp ypoBHEH 3HEpruM aroMa BoJopoja. BomHoBbie
cBoiicTBa yactuu. BosHbl ne bpoinsa. KopnyckymspHo-BonHoBoW ayanusMm. CIOHTaHHOE U OK 01
BBIHYXJICHHOE H3iydeHue. {udpakius 3JeKTpOHOB B KpUCTa/IaX. Y CTPOWCTBO U MPUHIUI pabOThI OK 02
nmazepa. TexHuYeckne YCTpPONCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPAJbHBIA aHAJIN3 OK 04
(criekTpocKoI), 1a3ep, KBAHTOBBI KOMIBIOTEP OK 05
JIabopaTopHbIe 3aHATHS 1 OK 07
JTaGopartopnast padota 19. Habmtoienre nuHedyaToro cekTpa
Tema 7.3 Coaepsxkanue y4eOHOro MaTepuasa 6

ATOMHOE PO

OKCIIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTPOCHUS AApa. OTKPBITUE paINOAKTUBHOCTH. OIIBITHI
Pezepdopna mo ompeaesneHHI0 COCTaBa pPaJuOaKTUBHOrO u3nydeHus. CBoiictBa anbga-, Oera-,
raMMa-u3JydeHHs. BinsHHE paguOaKTUBHOCTM HA KUBBIE OpraHu3Mbl. OTKpBITHE TNPOTOHA M
Heiitpona. Hyknonnas mozens siapa I'elizenOepra-lBanenko. 3apsa siapa. MaccoBoe 4HCIO sizpa.
M3oTtonbl. Anb(a-pacnaj. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacman. ['amMmma-uzinydenue. 3aKoH
[PallMOAKTUBHOTO pacraja. DHEprusi CBA3M HYKIOHOB B sjpe. SaepHble cuibl. JledexT mMaccsl sapa.
Anepubie peakuuu. Jlenenue u cuntes anaep. AnepHsiil peakrop. TepmosiaepHsblil cuntes. [Ipodaemsl
U TEPCHEKTUBBI  SACPHOM DHEPreTHKH. OKOJOTMYECKHE AaCHEKThl SIAEPHOW  DHEPIrETHUKH.
JneMeHTapHble dYacTUlbl. OTKpbITHE MMO3UTpOHA. MeToasl HaAOMIOJEHUST M PEerucTpalun
HIIEMEHTAPHBIX YacTull. PyHaaMeHTaIbHbIE B3auMoeicTBus. EquHcTBO hrsnyeckoit KapTHHBI MUPA

[IpakTHueckue 3aHATUS
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[TpakTryeckue paboTHI:

HccnenoBanue TPEKOB YacTHIl (110 TOTOBBIM (GoTorpadusim).

TexHUUecKue yCcTpPOHCTBA M NPAKTUYECKOE MPHUMEHEHHE: (POTOIIEMEHT, (OTONATUYUK, COTHEUHAS
Oarapesi, CBETOIMO/I, CIIEKTPOCKOI, Ja3ep, KBAaHTOBBIA KOMIIBIOTEp, JO3MMETp, Kamepa BuibcoHa,
SIIEpHBIN peakTop, aToMHas 6oMOa

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHU

Tema 8.1 DieMeHTHI
ACTPOHOMUU U
acTpou3uKH

Conep:xanue yueOHOTo MaTepuajia

OJTanbl pa3BUTHUsS acTpoHOMUHM. [IpukiiamHOe M MHPOBO33PEHUECKOE 3HAUYEHHE acCTPOHOMHUH. Bupl
3Be3qHoro HeOa. Co3Be3aus, ApKue 3B€3/lbl, IUIAHEThl, UX BUAUMOE JBMKEeHHE. COJIHEUHAsl CUCTEMA.
[lnanetsl 3emHOi rTpynnbl. llnanersi-rurantel. Manbsie Tena ConHeuyHoil cucteMmbl. CoiHIe,
dotocthepa u atmocdepa. ConHednas akTUBHOCTh. Mictounuk saeprun CoTHIIA U 3BE3]1. 3BE3/IbI, UX
OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma "CHEKTpaJIbHbIA KJIACC - CBETUMOCTH'. 3BE3]lbl TIJIaBHOM
[10CJIEI0BATEIBLHOCTU. 3aBUCUMOCTb "'Macca - CBETUMOCTB" JUIsl 3B€3]1 IJIABHOM I0CJIE10BATEIILHOCTH.
Buytpennee crtpoeHue 3Be3n. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKIACHUU U 3BOJIIOLUY
ConHua u 3Be311. JTanbl )kU3HU 3Be31. Mueunsblil [lyTs - Hama [Manaktuka. CrivpaibHas CTPyKTYypa
["asakTukH, pacnpeneneHue 3Be3l, rasa u nbuid. llomoxenue n asuxenue ConHua B ['anaktuke.
Tunbr ramaktuk. [lnmockas u cdepuueckas moacucreMsl [amaktuku PagpiorasakTHKU U KBa3aphbl.
UepHble AbIpHI B siApax rajakTtuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa66mna. Pa3beranue
raiaktuk. Teopust boneioro B3peiBa. PenukroBoe mznyuenue. Macmtabnas ctpykrypa Beenennoil.
Mertaranaktika. Heperennbsle npo6aemMbl aCTPOHOMUHT

JlaGopaTopHble 3aHATHUS

UlaGopatopnass pabora 20. HalOmoneHuss HEBOOPYKEHHBIM TIJ1a30M C  HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPHJIOKEHUN JJIs ONpeAeTICHUs MOJIOKEHHUsSI HeOECHBIX O0OBEKTOB Ha KOHKPETHYIO

AaTy: OCHOBHBIC CO3BE3/1Us CeBepHoro noJiymapus U ApKue 3BC3bI

OK 01
OK 02
OK 03
OK 05
OK 07
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IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COAepKaAHNE (COAepPKAHUe TPUKJIATHOTO MO}Iy.J'IH)6* 58 OK IIK’
IpomexxyTouHnasi aTrecTamus (IK3aMeH)
Bcero: 180

6 IMpodeccronanbHO OPUEHTUPOBAHHOE COZIEPKAHUE U 0A30BOTO YPOBHS M3YUSHHs] TUCUHUILTMHBI «DU3UKa» ¢ pacHIMPEHHBIM M3YYe€HHEM OTAEJIbHBIX Pa3zeiioB, MMEIOII X Hanboee
B)XHOE 3HAUEHME ]ISl IOCIIEAYIOLIETO H3yUueHus 001enpodhecCnoHabHbIX IUCUUIUIMH U npodeccnonansHbix Moaysieir @I'OC CIIO, moxer ObITh NMPEeJCTaBICHO B ABYX BapHaHTaX: B
BUJIE MPHUKIAIHOTO MOJYJsI, HEMOCPEJICTBEHHO HAMpPaBJICHHOrO Ha ()OPMUPOBAHUE OJIHON MM Oolyiee MPOPecCHOHAIBHBIX KOMIIETEHIMH, KaK MPaBHIIO, CBA3aHHBIX C IMOJY4YEHHEM
NPaKTHYECKNX HABBIKOB, WM B BUJE NMPO(ECCHOHAILHO OPHEHTHPOBAHHOTO COJEp)KAaHMS, HAIIPABIEHHOTO Ha yriIyOJeHHOEe M3yYeHHE TeM pasjielia, pelleHHe OOJbIIero KOJINYecTBa
NpPaKTHYECKNX 3ajad, KEHCOB ¥ BBINOJHEHHWE JONOJIHUTEIBHBIX JIAOOpaTOpHBIX pabdOT, HMHTETPUPOBAHHBIX C KOHKPETHOW 0O0menpodeccCHOHAIPHON AMCHMIUIMHON —WITH
npodeccronanbHBIM MoIysteM. Pasznen (pasnensl), HanelleHHbIE Ha ()OPMHUPOBAHHE y OOydaromMxcs OOIMX M MPO(ECCHOHAIBHBIX KOMIICTEHIIMH, MOTYT BKJIIOYATh KaK W3ydeHHUE
TEOpHH, TaK ¥ NPOBEAEHNE JIA00PATOPHBIX, MPAKTHUECKUX U HCCIIENOBATEIbCKNUX padot. [Ipy 3TOM 3HaUNTENbHOE BHUMaHUE JOJDKHO OBITH Y/IEJIEHO Pa3BUTHIO HABBIKOB PEIIEHUS Kak
pacueTHBIX, TaK U KAUECTBEHHBIX 3a/1a4.

* B paMKax Kypca MOTYT OBITh IIPOBEJICHBI HHTETPUPOBAHHBIE 3aHIATHS C YIETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH 10 ABYM M Ooiree 001e00pa3oBaTeIbHBIM JUCIUIUIHHAM:
- Maremaruka: pemieHHe CHCTEMBI YpaBHEHWH, JUHEHHas (yHKOWs, mapabona, rumepbosa, ux rpadukd W CBOICTBA, TPUTOHOMETpHYECKHe (PYHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTAHT'€HC, OCHOBHOC TPUT'OHOMETPHUUCCKOC TOXKIECTBO, BEKTOPHI U UX IMTPOCKIIMN HA OCH KOOPpAHUHAT, CIIOKEHUE BEKTOPOB, PCIICHUEC CUCTEMBI ypaBHeHI/Iﬁ, TIPOU3BOAHBIC DJICMECHTAPHBIX
(hyHKIMH, TPU3HAKH [TO00US TPEYTOJILHUKOB, ONPEISIICHUE IUIOIAIH IIOCKUX (GUTYyp U 00beMa Tell.
- bronorus: Mmexanmyeckoe ABWKEHHE B )KUBOH mpupoze, auddys3us, ocMoc, TermmooOMeH )KUBBIX OPTaHI3MOB (BHIBI TETUIONIEPEaul, TEIUIOBOE paBHOBECHE), SIICKTPUIECKHE SIBICHUS B
JKUBOU TIPUPOJIE, KOJIeOaTeIbHBIC TBIKCHUS B KHBOU IPUPOJIC, ONTUICCKHE SBICHUS B )KUBOW IPUPOJIC, NCHCTBUE PaUallii HA KHUBBIC OPTraHU3MEL.
- XuMus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA, MOJIIPHAS Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJI, KUIAKOCTEH M Ta3oB, 3JICKTPUUCCKUE
CBOWCTBA METAJUIOB, JIEKTPOJIUTUICCKAs TUCCOIMAIINS, TAIbBAHIKA, KPUCTAJUINIECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MbI 00pa30BaHMs KPUCTALUTUUECKONW PEIICTKH, CIICKTPATbHBIH
aHams.
- Teorpadus: BIaXHOCTH BO3IyXa, BETPBI, O0APOMETpP, TEPMOMETp, MATHHTHBIC TONIOCa 3EMJIM, 3aJeKH MArHUTHBIX PYHA, (POTOChEMKA 3EMHOH MMOBEPXHOCTH, IMPEICKA3aHUC
3eMJICTPSICEHU.
"TIK ®I'OC CIIO 1o npodheccrn M CreHaIbHOCTH JOIDKHBI OBITh OTPAXKCHDI B COIEPKAHUN YIeGHOTO MaTepHana
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3. YcioBus peaju3alui NPorpaMMbl 0011e00pa3oBaTeIbHONH TUCIHHIINHBI

3.1. TpeOoBaHusI K MUHUMAJIbHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecredeHUI0

Kabuner «®U3MKH U XUMHH», OCHAIIICHHBIA B COOTBETCTBUH ¢ TIpuiiokenueM 3 OITOIT-I1.
3.2. UudopmanuoHHoe odecrevyeHne 00yueHust

OcCHOBHbIE HCTOYHUKH:

1. ®usuka. 11 kmacc : y4eOHHMK aisi 00IMIE00pa30BAaTENBHBIX OpPraHHM3ANMKA : 0a30BBIA H
yrnyonéunsiii yposuu / I'. SI. Makumes, b. b. Byxosues, B. M. Hapyrun ; nox pemakuueit H. A.
[TapdentpeBoit. — 9-e¢ m3a. — Mocksa : [Ipocsemenue, 2021. — 432 c., [4] n. UB. Wi. : Wi., MOPTP.,
Tabm., uB. ui. : 22 cm — (Knaccuueckuii kypc).; ISBN 978-5-09-078631-7.

2. ®uszuka. 10 knacc : yuyeOHuk : 0a30BbIil v yrnyOnéunsiii ypouu / I'. S. Mskumes, b. b.
byxoBues, H. H. Corckuii ; mon pegakiueit H. A. IlapdentbeBoit. — 11-e u3z., crep. — Mockaa :
[Tpocsemienue, 2024. — 432 c. : ui., nopTp., UB. Wi, Tabmn. : 22 cm — (Knaccuueckuit kypc).; ISBN
978-5-09-112178-0.

JlonoiHUTeIbHBIEC HCTOYHUKH:

1. Amutpuesa B.®. 3agauu no gusuke: yued. mocodbue. — M., 2023.

2. Imutpuena B.®. Ousuka: yueOnuk. — M., 2023.

3. KacesnoB B.A. ®wusuka. 10 kiu.: YueOHuk A oO0IIe00pa3oBaTeNbHBIX YUCOHBIX
3aBegenuu. — M., 2020.

4. KacpsHoB B.A. ®wuzmka. 11 xm.: YyeOHuk s 00mmeoOpa3oBaTesIbHBIX YyUeOHBIX
3aBeneHuii. — M., 2020.

5. Jloreunenko, O.B. ®usuka Ilpunoxenue: yuebnux / Jlorsunenko O.B. — Mocksa:
KuoPyc, 2020. — 437 c.— ISBN 978-5-406-07110-6. — URL.: .

6. Tpodumona, T.M. Kypc du3uku ¢ mpumepamu pemieHHs 3aaad B 2-X TomMax. Tom 2:
yuebnuk / Tpodpumona T.U.,dupco A.B. — Mocksa: KuoPyc, 2020. — 379 ¢. — (CIIO). — ISBN
978-5-406-07014-7. — URL:https://book.ru/book/932558

7. Tpodumosa, T.WU. Kpatkuii kypc pU3MKU ¢ IpuMepaMH pelIeHus 3a1ad: yueoHoe nocodue
/ Tpopumona T.1. —Mocksa: KnoPyc, 2021. — 279 c. — ISBN 978-5-406-03212-1. — URL:

8. Tpodumosa, T.M. ®usuka. Teopus, peuieHne 3a1a4, JEKCUKOH: clipaBo4YHUK / Tpodumona
T.M. — MockBa:KnoPyc, 2021. — 315 ¢. — ISBN 978-5-406-03927-4. — URL:

9. Tpodumosa, T.M. Kypc ¢usuku ¢ mpumepamu pemreHus 3ajaad B 2-x Tomax. Tom 1 :
yuebnuk / Tpopumona T.U.,dupcoB A.B. — Mocksa : KnoPyc, 2017. — 577 c¢. — (CI1O). — ISBN
978-5-406-05612-7.

HNuTepHeT-pecypcebl:

1. http://www.physics.ru — oTKpbITas pu3mka.

2. http://www.fizika.ru — ®usuka.ru.

3. http://fisika.home.nov.ru — Tonsko B duszuke cob.

4. http://www.gomulina.orc.ru — BUpTyalbHBIA METOAUYECCKUI KaOMHET yuuTess QUIUKH U
ACTPOHOMHH.

5. http://physics.nad.ru/physics.htm — caiit «®u3uka B aHUMaUAX».

6. http://www.int-edu.ru/hage.php?id=931 — mactep-knacc «XKuBas pusukay.
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https://book.ru/book/932558

7. http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty fhtm — wmdposas
naboparopus «Apxumeny. JlabopaTopusie paboThI 1o (pusmke.

8. http://somit.ru/index demo.htm — BupTyanbHble 1abopaTopun (MHTEPAKTUBHBIE MOICIH
Pa3IMYHBIX MIPOLIECCOB).

9. http://www.school.edu.ru — opurnagbHbIN cepBEp POCCUMCKOTO IIKOJIHBHOTO 00pa30BaHUs.

10. http://festival.1september.ru — decTuBaIb MEIATOTHISCKUX UACH « 1 CEHTIOPSI.

11. http://www.riis.ru — MexayHaponHas oOpa3oBaTelibHas accolyaius. 3ajadud  —
COJICHCTBUE PAa3BUTHIO OOPAa30BaHUS B Pa3IMUHBIX 00J1aCTSX.

12. https://www.metod-kopilka.ru/fizika.html — Bumeoypoku, mnpe3eHTalMH, KOHCIIEKTHI,
TECTBI, INITAHUPOBAHUE U JIP. MATEPUAIIBI TIO (PU3HKE.

13. http://sverh-zadacha.ucoz.ru/index/0-76 — y4eOHbIe (uIbMBI 110 (PU3KKE O pa3aeiiaM.

14. http://metodportal.ru/articles/srednjaja-shkola — meToguueckuii mopras.

15. https://simplescience.ru/collection/video — pu3udeckuie ONbITH B OBITY.
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4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS AN CUMIIIMHBI

KoHTposib M oOLeHKa pacKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUS U NPUOOPETEHHBIE
0o0y4JarlolMMuUCs yMEHHUS, HamlpaBlieHHble Ha (GopMUpOBaHHE OOHIMX U MNPOECCHOHATBHBIX
KoMmneTeHIui. KoMmeTeHIuu 10mKHbI ObITh COOTHECEHBI C IPEIMETHBIMH Pe3YJIbTaTaMU.

Koa n nHaumenoBanue
¢GopMupyeMbIX KOMIIeTEHUM I

Pasznen/Tema

TH oeHOYHBIX
MeponpUSTHIA

OK 01. BribupaTh ciocoOsbI
peleHus 3a1a4
npodeCCHOHATLHON
JESITeTbHOCTH TPUMEHHUTEIBHOK
pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3,

3.4., 3.5.
Pasgen 4. Temnr 4.1., 4.2.

Pa3znen 5. Temsr 5.1.,5.2,, 5.3.

Pa3pmen 6. Temer 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Ucnonp30BaTh
COBPEMEHHBIC CPE/ICTBA MTOUCKA,
aHaJIM3a U HHTEPIPETALNH
nHpopManuu u
MH(pOPMAITMOHHBIC TEXHOJIOTHHI
JUUIA BBIITOJIHEHUS 3a1a4
npodeCcCuOHAITBHON
IEeITEIbHOCTU

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paszpen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,

3.4., 3.5.
Pasnen 4. Temr1 4.1., 4.2,

Paznen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 03. IlimanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOW TPAMOTHOCTH B
Pa3UYHBIX KU3HEHHBIX
CHUTYaIUSIX

Pasgenl. Temsr 1.1.,1.2,1.3
Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,

3.4., 3.5.
Pazgen 7. Temnr 7.1, 7.2

OK 04. DdpdexTuBHO
B3aMMO/IEIICTBOBATh U pabOTAaThHB
KOJUIEKTHBE U KOMaH/Ie

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,

3.4., 35.
Pasmgen 4. Tems1 4.1., 4.2.

Pasnen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tems1 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2

OK 05. OcymecTBasTh yCTHYIO
UITMCbMEHHYI0 KOMMYHHUKAIINIO
Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
Y4ETOM OCOOCHHOCTEH
COLIMAJIEHOTO ¥ KYJIBTYPHOTO

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Tems1 2.1., 2.2., 2.3.
Paspmen 3. Temser 3.1., 3.2., 3.3,

3.4., 3.5.
Pasnen 4. Temer 4.1., 4.2.

Paszmen 5. Temsr 5.1.,5.2., 5.3.

- YCTHBIM OIIPOC;

- (ppoHTaANMBHBIHONPOC;
- OLEHKa KOHTPOJBbHBIX
pabor;

- HaOJIO[EHHE 3a XOI0M

BBITTOJIHEHHSI
J1a00paTOPHBIX PadoT;

- OIICHKA BBITIOJIHCHUS
1abopaTOpHBIX PadoT;

- OIICHKA MPAKTHYECKUX
paboT (perieHus

KauCCTBCHHBIX, PACUCTHBIX

3a/1ayv);
- OIICHKA TECTOBEIX
3aJJaHUH;

- HaOJIIOJEHHUE 3a XOI0M

BBITIOJIHCHU A

HHAWBUAYAJIBHBIX IIPOCKTOB

Y OLIEHKA BBIIIOJIHEHHBIX
IIPOEKTOB;

- OI€HKAa BBIITOJIHCHUS
JOMaIITHUX
CaMOCTOSITENIbHBIX pPadoT;
- HaOJIroQeHHE U OllEHKA
peleHus Keic-3amay;

- HaOJIOJIeHHE U OLIEHKa
JIEJIOBOY UTPBIL;

- uddepenumrpoBaHHbIi

3a4CT
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KOHTCKCTa

Pasznexn 6.
Pazgen 7.

Temsr 6.1., 6.2.
Temsr 7.1, 7.2

OK 07. ConeicTBOBaThH
COXPAHEHHUIO OKPYXKAIOIICH

Pasnen 1.
Pasznen 2.

Temrr 1.1.,1.2,1.3
Temr1 2.1.,2.2., 2.3.

Cpelbl, pecypcocOepekeHHIo, Paznmen 3. Temnr 3.1., 3.2., 3.3,,
MIPUMEHSATH 3HAHUS 00 34, 35.

HW3MEHEHHUHU KIUMaTa, Pasgen 4. Temnr 4.1., 4.2.
MIPUHITUTIBI OEPEKITHBOTO Pa3nen 6. Temn1 6.1., 6.2.
MPOU3BOJICTBA, Y3 (HEKTUBHO Pazgen 7. Temnr 7.1, 7.2
JICCTBOBATh B UPE3BbIYAHBIX

CUTYaIHIX

IIK 2.1 [IpumeHATh Pazgen 1. Temsr 1.1, 1.2, 1.3

JIEKTPOHHOE 000PY0BaHUE U
CHCTEMBI aBTOMATHYECKOTO
YIIPaBJICHUS C YYETOM

crnenu (KA TEXHOIOTHYECKOTO
npotecca
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