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1. O0masn XapaKTepUCTHKA NPUMEpPHOH paboueit
NMPOrpamMmMbio01Ie00pa30BaATEIbHON JUCHMILIMHBI

OOGmieobpa3oBaTenbHas AUCHUIUIMHA «DU3MKa» SABISAETCS 00s3aTelbHON
4acThi0  00IIe00pa30BaTEeIbHOTO IIMKJIAa 00pa3oBaTebHOM MporpaMMbl B
cootBeTcTBHU ¢ PI'OC CIIO no cunenuansHOocTH 21.02.12 TeXHOIOTHS U TEXHHUKA
Pa3BEIKU MECTOPOKIECHUN MOJIE3HBIX UCKOTAEMbIX

1.2. IIe.]'lI/I H INIAHUPYEMBbIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJITUHBI:

1.2.1. Hean 1UCHUNIMHBI:

Conepxanue mporpamMMmbl 001IeoOpazoBaTebHON aucHUIUIUHBL Dusnka
HaIpaBJICHO Ha JOCTHXKEHUE CIICAYIOIIUX IIEJICH:

L (bOpMI/IpOBaHI/IC y 06yt1a1011mxc;1 YBCPCHHOCTH B ICHHOCTHU O6p&30BaHI/IH,
3HAaYUMOCTH (1)I/I3I/I‘-I€CKI/IX 3HAHUM A1 COBPEMCHHOI'O KBaJIH(i)I/II_II/IpOBaHHOFO
CIICHIUAJIMCTA IIpU OCYHICCTBJICHHUU CI'O HpO(i)eCCHOHaJIBHOﬁ ACATCIIBHOCTH,

e OBJaJIcHUE crienupuIecKou CUCTEMOU (bU3UYECKUX  TTOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOWU;

® OCBOCHHC OCHOBHBIX (1)H3HLIGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCT€ﬁ;

® OBJIaJICHUE OCHOBHBIMHM METOJAMH HAyYHOTO TIIO3HAHUS TPUPOJIBI,
UCIIOJB3YEeMBbIMU B (H3uKe (HAONIOJEeHUEe, ONMMCAaHHWE, M3MEPEHHE, BBIJIBUKCHUC
TUIIOTE3, TPOBEJCHNE SKCIIEPUMEHTA);

® OBJIaJICHHEC YMEHUSIMH 00pabdaThiBaTh JAHHBIC SKCIIEPUMEHTA, OOBICHSITH
MOJTYYEHHBIC PE3yJIbTaThl, yCTAaHABJIMBATh 3aBUCUMOCTH MEXIy (PU3MUEeCKUMH
BEJINYHMHAMU B HAOJIIOA€MOM SIBJICHUH, AEJIaTh BHIBOIBL;

e (opmupoBaHue yMmeHus pemaTh (U3MYECKUE 33a4dl pa3HBIX ypOBHEU
CJI0°KHOCTH;

® DPa3BUTHE NO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAJIBHBIX U TBOPYECKUX
CHOCOOHOCTEH B Ipoliecce MpUOOpeTeHHs 3HAaHUM C UCIOJIb30BAHUEM PA3TUYHBIX
UCTOYHUKOB HWH(GOPMAallMd U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA;
yMeHu# (HopMyIupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO IO OTHOILIEHUIO
K (puznyeckoit HGOpMALIMH, TOTyYaeMOU U3 pa3HBIX UCTOUYHHUKOB;

® BOCIUTAaHHUE YYBCTBA TOPJOCTH 33 POCCUKCKYIO (PU3HUECKYIO HAYKY.
Ocgoenue kypca O/ «duzuka» npeanonaraet peieHrue caeayomux 3a1au:

e mnpuoOpeTeHue 3HaHUN O (QyHIAMEHTaIbHBIX (PU3NYECKUX 3aKOHaX,
JeXKallUX B OCHOBE COBPEMEHHOM (U3NYECKOW KapTHUHBI MHpPA, MPHUHIIMIIOB
JEUCTBUSI TEXHUYECKUX YCTPOMCTB U MPOU3BOJICTBEHHBIX MPOLECCOB, O Hanboee
BAXKHBIX OTKPBITUSAX B 007acTH (DU3MKH, OKA3aBIIMX OMNPEIEISAIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOIUU;



® NOHMMaHHE (PUBUYECKON CYIIHOCTH SIBICHUH, MPOSBISIOMIUXCS B paMKax
IIPOU3BOJICTBEHHOM JAECATEIBHOCTH;

® OCBOCHHE CIOCOOOB HCIOJIb30BAHUSA (PU3UUECKUX 3HAHUU IS PEIICHUS
NPAKTHUECKUX W MPO(ECCHOHANBHBIX 3a7au, OOBSCHEHUS SBICHUN MPHUPOJBI,
MPOM3BOJACTBEHHBIX M TEXHOJOTUYECKUX TMPOIECCOB, MPHUHIIUIOB JCHCTBUS
TEXHUYECKUX MPUOOPOB M YCTPONCTB, 0OecrieueHrs 0€30MacHOCTH MPOU3BOACTBA
¥ OXpaHbl PUPOJIBI;

e (opmupoBaHue yMeHUH pemiaTh  y4eOHO-IIPAKTUYECKHUE  3a7aud
(bu3nYecKoro cojepkanus ¢ ya4€ToM npodeccroHanbHOM HanpaBIeHHOCTH;

L HpI/IO6p€TeHI/Ie OIIbITa IIO3HAHUA MW CAaMOIIO3HAHUA, YMGHI/Iﬁ CTaBHUTDb
3a1a49 U pCUIaTh Hp06HeMI>I C y‘{éTOM HpO(i)eCCI/IOHaJIBHOﬁ HaIIpaBJICHHOCTH;

e (opmupoBaHME YMEHHIN HCKaTh, aHAJIM3UPOBaTh U 00pabaThHIBAThH
busnueckyro nHGOpMAIHIO C YUETOM NMpodheCcCHOHANTBHONM HAMTPaBICHHOCTH;

® [OATOTOBKAa OOYYAIOMIMXCA K YCIEIIHOMY OCBOCHHUIO JHUCIMIUIMH M|
MoayJiell mpodecCHOHANIBHOrO IHUKIA: (OPMUPOBAHME y HUX YMEHHM U OIIbITa
JESATEIbHOCTH, XapaKTEePHBIX IS MpodhecCuid Uilu CreluaIbHOCTEeH, MOTy4yaeMbIX
B MTPO()ECCUOHAIIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX;

® [OArOTOBKa K (OpMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyIero
CHEIUAINCTa: CaMOOOpa30BaHUsl, KOMMYHHKAIUU, COTPYJAHMYECTBA, MPUHSATHUS
peleHuii B CTaHAApTHOM W HECTAaHJAPTHOM CHUTyallusiX, MPOSKTUPOBAHUS,
npoBeneHust  pusmyeckux — u3MepeHudl, dddexktuBHOro U 6E30MACHOTO
WCITIOJIb30BAHUS PA3TMYHBIX TEXHUYECKUX YCTPONUCTB, COOTIOICHUS TIPABUIT OXPAHBI
TpyAa npu padote ¢ puznueckuMu npudopaMu U 000pyA0BAHUEM.

OcobeHHOCTh (POPMHUPOBAHUSA COBOKYIMHOCTH 3a/lay U3y4eHUs] (DU3UKH IS
CHUCTEMBI  CpPeAHETr0 MTpPOo(ecCHOHATFHOTO  00pa3oBaHUsl  3aKIIOYaeTCsl B
HEOOXOJMMOCTH pealu3aiuu MNpo(ecCuoHaIbHON HAMPaBIEHHOCTH pPEIIaeMbIX
3a/1a4, yué€ta ocooeHHOCTEN cpepbl AeATeTbHOCTH Oy AyIIUX CIEIUAIUCTOB.

B pe3ynbTaTe 0OCBOCHMS TUCITUTUIMHBI 00YYarOIIUACS JOHKEH 3HATh:

® CMBICJI TOHATHM: (UBUYECKOE SBJICHUE, TUIMOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aUMOJICHCTBHUE, HJICKTPOMArHUTHOE TM0Jie, BOJIHA, (POTOH, aToM,
aTOMHOE AP0, HOHUZUPYIOIINE U3TyUCHUS;

e cMbICH (UBMYECKUX BEJIMYMH: CKOPOCTh, YCKOpDEHHE, Macca, Cuia,
UMITYJIbC, paboTa, MeXaHW4ecKash DSHEprusi, BHYTPEHHSS DHEpPrusi, aOCOJIOTHas
TeMIIEpaTypa, CpEAHsIsl KHHETUYECKas HSHEpPrus 4YacCTUL] BEUIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JICKTPUUECKUN 3aps;

® CMBICT (DU3UYECKUX 3aKOHOB KJIIACCHUECKOW MEXaHWKH, BCEMHUPHOTO
TATOTCHUS, COXPAaHCHUS DHEPIHH, WMIIyJIbCa M JJICKTPUYECKOTO 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKIIUU, (OTOdPdeKTa;

® BKJIQJ] POCCHICKUX M 3apyO€KHBIX YUYEHBIX, OKa3aBLIMX HamOOJbIlee
BJIMSTHUE Ha Pa3BUTHE PU3UKU;
B pe3ynbraTe 0OCBOCHMS TUCIUILIMHBI 00YYarOIIHUACS JOHKEH YMETh:



® IIPOBOIUTDH H&6JHOI[CHI/I$I, IJIaHUPOBATH U BBIITOJHATb 9KCIICPUMCHTEI,
¢ BbIJABUTATH TUIIOTE3bI U CTPOUTH MOICIIH,

® MPUMEHATH TMIOJyYEHHBIC 3HaHUSA TI0 (Qu3uke 11 OOBICHCHUS
pa3HO00Opa3HBIX (PM3MUECKUX SBJICHUA U CBONCTB BEIIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PU3NUECKUE 3HAHUS;
® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIH;

® UCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS M yMEHUS [JI pPEIICHHS
MPaKTUYECKUX 3a/lad  TMOBCEJHEBHOM KU3HM, oOecriedeHus Oe30MacHOCTU
COOCTBEHHOW JKM3HH, PAlUOHAIBHOIO MPUPOJONOJIB30BAHUS U OXPaHbI
OKPYXaroUIEH CPEeIbL.

® ONHCHIBATh U OOBACHATH (PU3MYECKHE SBJICHHS U CBOMCTBA TEJl: CBOWCTBA
ra3oB, OKMJAKOCTEM W  TBEpPABIX Te€J;  OJJEKTPOMArHUTHYI)  HHIYKUHIO,
pacnpoCTpaHEHUE ANIEKTPOMATHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; M3ITyUYEHHE U
MOIJIOIIEHUE CBETaaTOMOM; (hOTO3PdEKT;

¢ OTJIMYaTh r'MIIOTC3bI OT HAYYHBIX Teopnﬁ;
¢ JicJ1aThb BBIBOJBI HA OCHOBEC SKCIICPUMCHTAJIbHBIX JAHHBIX

® TIPUBOJUTL IMPHUMCPLI, ITIOKA3bIBAIOINNC, YTO: Ha6JIIOI[CHI/I$I N SKCIICPUMCHT
SIBIISIIOTCSI OCHOBOM JJIA BBIABMXKCHMSA THIIOTC3 U TCOprI, IMO3BOJIAIOT ITPOBEPUTH
HCTUHHOCTb TCOPCTHUYCCKHUX BBIBOJOB; (1)I/ISI/IIICCKa$I TCOPHUA HAaCT BO3MOXKHOCTD
OOBSICHSITH U3BECTHEIC SBJICHUS IPpHUPOJALI 1 HAYUYHBIC (baKTBI, MNpCACKa3bIBaATh CIIC
HCU3BCCTHBIC ABJICHUA,

® MPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HCIOJB30BaHUS  (U3UYECKUX
3HAHUI: 3aKOHOB MEXaHUKH, TEPMOJMHAMUKN U AIEKTPOJIUHAMUKHA B SHEPTETHUKE;
Pa3IMYHBIX BUAOB JJIEKTPOMATrHUTHBIX W3JIYYEHUU JUISI Pa3BUTHSA pPAAUo0 U
TEJICKOMMYHUKAIIMA, KBAaHTOBOM (PU3MKH B CO3JIaHUU SIEPHOM DHEPTETUKH,
J1a3€pOB;

® BOCIIPMHUMATh M Ha OCHOBE TOJYYEHHBIX 3HAHUUA CaMOCTOATEIHHO
OllCHMBaTh WH(pOpMaIuio, coaepxkairytocs B cooOmieHusix CMMU, Untepnere,
HAyYHO-TIOMYJISIPHBIX CTAThSIX.

¢ JIPUMCHSATH ITOJYYCHHBIC 3HAHUA IJIA PCIICHUA (I)I/ISI/I‘-IGCKI/IX 3aga4,

® OmNpenemnsATh XapakTep (uanyeckoro mporecca mo rpaduxy, TadIHIE,
popmye’;

U3MEPSTH PNl GU3NIECKUX BEIUYHH, IPEACTABIISS PE3yIbTaThl U3BMEPEHUN C
Y4YETOM HUX MOIPEIIHOCTEN.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001I€00pPa30BaTENbHOI
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMEET Mpu popMupoBaHuU U pa3Butuu OK
u IIK (OK ykazwviearomcs uz Hosoeo maxema PIOC CIIO 2022200a no
npogheccuu/cneyuaibHoCmu)



Konx n HaumenoBanmne popmupyemMbix
KOMIIeTeHI M i

OK 01. Bei6upatb crmocoObl pereHust
3aj71a4 Mpo(ecCUOHATBHOM
JESTEIIbHOCTH MMPUMEHHUTEIHHO K
Pa3TUYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0CBOCHUA THCHUIIJIMHBI

Oo0mme

B yacTu TpPYy10BOr0 BOCIIUTAHMSA:

- TOTOBHOCTb K TPYyZly, OCO3HAHHE LIEHHOCTU
MacTepcTBa, TPYI0JI00HE;

- TOTOBHOCTb K AKTUBHOMW JIESATEILHOCTH
TEXHOJIOTUYECKOM 1 COLMaIbHON HalpaBJIEHHOCTH,
CIOCOOHOCTh HHUITUUPOBATH, TNIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO JAEATEIbHOCTD;
- HHTEpeC K pa3InyHbIM cepam mpodeccHoHATEHON
NeSITeIbHOCTH,

OgiageHne YHMBePCAJIbHBIMH YU4eOHbIMH
MO03HABATE/ILHBIMH AeliCTBUSIMU:

a) 0a30Bble JIOTHYECKHUeE 1eliCTBUA:

- CaMOCTOATENbHO (POPMYIUPOBATH U
aKTyaJIH3UpOBaTh MpoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHHS JJIsl CPAaBHEHMS, KJIacCU(UKALIIH U
0000IICHHS;

- OIIPEIENSATh LIEIH IEATENbHOCTH, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTUKEHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B I€ATENBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB II€JIIM, OLIEHUBATh PUCKU
MIOCJIEZICTBHUI 1€ATENBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH
KHU3HEHHBIX Mpo0IeM

0) 0a3oBbBIe HCCIeN0BATEIbCKHE IeHCTBHS:

- BJIaJIETh HaBbIKaMH y4e€OHO-HCCIIeI0BATEIbCKON U
MIPOEKTHOM J1eATEIbHOCTH, HABBIKAMH pa3peleHus
npobiuem;

- BBISIBJIATH IIPUYMHHO-CIIEICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€

JlucuuimHapHbIe

- ¢()OpMHUPOBAHHOCTD IIPEJCTABICHUN O POJIU U
MecTe (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTHHE MUPA, O CUCTEMOOOpa3yoLei
poiu (PU3KUKH B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/1e
POCCHIICKHX ¥ 3apyOEKHBIX YUCHBIX-(H3UKOB B
pa3BUTHE HAYKU; IOHUMaHHE (PU3NIECKOI
CYILIIHOCTH Ha0JII0/Ia€MBbIX SIBJICHUH MUKPOMMUPA,
MaKkpoMHpa U MEraMupa; NOHUMaHHUEe POJIU
aCTPOHOMUU B IIPAKTUUYECKOH 1€ATEIbHOCTH
YeJI0BEKAa U JlalbHENIIeM HayYHO-TEXHUYECKOM
pa3BUTHH, poJid GU3UKU B POPMUPOBAHUH
KpPYro3opa u (pyHKIHMOHAIbHOM rpaMOTHOCTH
YeJI0BEeKa JJIs PEeLEHUs IPAaKTUUECKUX 3aau;

- BJIaJIeTh OCHOBOIOJIAratoIUMHU (PU3HUECKUMHU
MOHATUSIMU U BEJTMYMHAMU, XapaKTePU3YIOLIUMU
¢du3nyeckre npoueccs (CBI3aHHBIMU C
MEXaHUYECKUM JBM)KEHHUEM, B3aUMOJCHCTBUEM
TeJ, MEXaHMYECKUMH KOJIeOaHUSIMU U BOJIHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BELIECTBA,
TEIUIOBBIMU MPOLIECCAMU; MIEKTPUUECKUM U
MarHUTHBIM MOJSIMH, 3JIEKTPUYECKUM TOKOM,
AIIEKTPOMArHUTHBIMH KOJI€OaHUSMHU M BOJIHAMU;
ONTUYECKUMU SIBJICHUSIMH; KBaHTOBBIMU
ABJICHUSIMU, CTPOEHMEM aTOMa U aTOMHOTO S71pa,
PaZl0aKTUBHOCTbIO); BIAJETh
OCHOBOIIOJIAralOIIMMHU aCTPOHOMUYECKUMU
MOHSTHUSIMH, TTO3BOJISIIOIIMMHU XapaKTepU30BaTh
IIPOLIECCHI, IPOUCXOSAIINE Ha 3BE3/1aX, B
3BE3JHBIX CHUCTEMAX, B MEXKTalaKTHUECKON Cpee;
JBI)KEHUE HEOECHBIX T, IBOJIIOUIO 3BE3 /] 1
Bcenennolii;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U



OK 02. cnosnb30BaTh COBPEMEHHBIE

PEeIICHNUA, HAXOAUTh apTyYMCHThBI JJIA JO0KA3aTCIIbCTBa

CBOUX YTBEpXACHUH, 3a71aBaTh apaMeTphbl U
KPUTEpUU PELLICHHUS;

- aHAJIM3UPOBATH IIOJIyYEHHBIE B X0JI€ PELICHUS
3a/1a4u Pe3yJbTaThl, KPUTUUECKN OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSX;

- YMETb IEPEHOCUTD 3HAHHUS B [103HABATEIIbHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX
MIpeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh
OpUTMHAJIbHBIE MOJX0/Ibl U PELICHUS;

- CIIOCOOHOCTH MX HMCIIOJIB30BaHUS B
MO3HABATEILHOU U COLIMAILHOM IIPpAaKTHUKE

B o0s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

TEOpHSAMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il u
III 3axonel HproTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM HEPIUH, 3aKOH COXPaHEHUs
MMITYJIbCA, IPUHIUI CYNIEPIIO3ULIUN CHUIL,
IIPUHLIMII PaBHOIIPABHOCTH MHEPLIUATIBHBIX
CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETHUECKY IO
TEOPHUIO CTPOEHUS BELIECTBA, IA30BbIE 3aKOHBI,
NEPBBIN 3aKOH TEPMOANHAMUKH; 3aKOH
COXPAaHEHHUs IEKTPUUYECKOTO 3apsAia, 3aKOH
Kynona, 3akon Oma 1t yyacTka Lenu, 3aK0H
Oma 117151 TOJTHOM IEKTPUYECKON LIENH, 3aKOH
Jxoyns - JIeHna, 3aK0H 2J1€KTPOMarHMTHOM
MHIYKIWH, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH
IPSIMOJIMHEHHOTO PACIIPOCTPaHEHUSI CBETA, 3aKOH
OTpakKCHMsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAaHEHUS
MMITYJIbCA, 3aKOH COXPaHEHUS 3JIEKTPHUUECKOTO
3apsA/1a, 3aKOH COXPAHEHMSI MaCCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH pagroaKTUBHOTIO
pacnajia); yBepeHHOE UCII0JIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e PU3NYECKUX
SIBJIECHUM W MIPOLIECCOB;

- c(OpMHUPOBATh YMEHUS pellaTh pacueTHbIC
3aJ1a4M ¢ SIBHO 33JJaHHON (PM3NYECKON MOJIETIBIO,
UCTONB3Ys (PU3NYECKHE 3aKOHBI M TPUHLIUIIBL; Ha
OCHOBE aHaJIi3a yCJIOBUS 33aJ]a4ul BEIOUpATh
(bu3nUecKyI0 MOJETb, BEIIEIATh (PU3NYECKHE
BEJIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIS €€
pelIeHus], IPOBOANUTH PACUETHI U OLIEHNUBATH
peaIbHOCTb MOTYYEHHOTO 3HaYCHUS PU3UUECKON
BEJIMYMHBI; pEIIaTh KaueCTBEHHBIE 3a]1a4H,
BBICTpauBasi JIOrMUECKHU HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHUM C OMIOPOM HA NU3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIECHUS
-c(hopMupOBaTh YMEHHUS YUYUTHIBATH TPAHULIBI



CpeZCTBa MOUCKA, aHAIN3a U
UHTEpIpeTanuu HHPOpMaIUK, U
UH(POPMAIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON
JESTEIIbHOCTH

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU U OOIIECTBEHHOM MPaKTUKH,
OCHOBaHHOT'0 Ha JMAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHHE SA3bIKOBON M UNTATEIbCKON
KYJbTYpPBI KaK CpPEACTBA B3aUMOJICHCTBUS MEXTY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTHU HAayYHOU J1eATeNbHOCTH,
TOTOBHOCTb OCYUIECTBIIATH TPOEKTHYIO U
HCCIIEI0BATENbCKYIO A TEIbHOCTh NHIUBUIYaIbHO
U B TpYIIIIE;

OBiajeHne YHMBePCAJIbHBIMH YU4eOHbIMH
NMO3HABATE/ILHbIMU JeliCTBUSMM:

B) padoTa ¢ nH(popMaumeii:

- BIIQJICTh HaBBIKAMU MOJTy4eHUs HH(OpMALIUU U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIIATh IIOUCK, aHAIN3, CHCTEMATU3aLlUI0 U
HHTEpIpeTaMI0O UHPOPMALMK Pa3IUYHbIX BUIOB U
¢bopM npencTaBieHUs;

- CO3J1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax
y4eToM Ha3HaueHus: HHGOPMAIUH U 1IeTEBOH
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMY
MPEACTABICHUS U BU3YyaIIU3allNH;

- OLIEHUBATh JIOCTOBEPHOCTbH, JIESTUTUMHOCTh
uH(pOpMaIlH, €€ COOTBETCTBUE MTPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- HCTIOJIB30BATh Cpe/icTBa HH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHMU3aIMOHHBIX 33J1a4 C COOJII0IEHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, IPaBoOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAITMOHHOH

MIPUMEHEHHUS U3yUYCHHBIX (PU3NUECKUX MOJCIICH:
MaTepHalibHas TOYKA, HHEPLIMAJIbHASL CUCTEMA
OTCYETa, UJCAIbHBIN Ia3; MOJCIIH CTPOCHHUS Ta30B,
JKUJIKOCTEN U TBEPJBIX TEN, TOUCUHBIN
AIIEKTPUYECKUM 3apsl, iAepHas MOJIeNIb aTOMa,
HYKJIOHHAsi MOZIEJIb @aTOMHOTO SIIpA IPU PEILICHUU
bu3uvecKuX 3a1a4;

- chopMHpOBaATH COOCTBEHHYIO MO3UIUIO TIO
OTHOIICHHUIO K (PU3UYECKON HHPOPMAIIHH,
MOJTYy4aeMOM U3 pa3HbIX HCTOYHUKOB, YMETh
HCITOJIB30BaTh U(PPOBBIE TEXHOIOTUH JJIS
MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUUN U
Mpe/ICTaBICHHs Y4eOHOM U HAyYHO-TIOMYJISIPHON
nH(popMauK; pa3BUTh YMEHHS KPUTHUECKOTO
aHalM3a Mnoyiy4aeMoil uupopmanuu



OK 03. [InanupoBaTh U peaqnu30BbIBaTh
cobcTBeHHOE MPO(eCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIBCKYIO IEATEIILHOCTh
B ipodeccnoHanbHOM chepe,
UCTIOJIb30BaTh 3HAHUS 110 (PUHAHCOBON
IPaMOTHOCTH B Pa3IMYHBIX KHU3HCHHBIX
CUTYAIHSIX

0€e30I1aCHOCTH;

- BIIAJICTh HABBIKAMH PACIIO3HABAHHMSI U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
-- ¢()OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO ITOBEJCHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATD
OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOHYHUBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTEIAM U
(unn) IpyruM 4YjaeHaM CeMbU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LICHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBUU C TPALULIUAMU
HaponoB Poccuu;

OBJjajieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMU
AefCTBUAMMU:

a) CaMOOPraHU3aLMA:

- CAMOCTOSTEIBHO OCYLIECTBIISITh IO3HABATEIBHYIO
JeSITeNIbHOCTb, BBISIBIISITH MPOOIEMBI, CTABUTH U
(hopMynupoBaTh COOCTBEHHBIE 33/1a4U B
00pa3oBaTeNbHON AEATENBHOCTU U dKU3HEHHBIX
CUTYyalHsIX;

- CAMOCTOSITEIBLHO COCTABIIATH ILIAH PEILIECHUS
MPOOJIEMBI C YYETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;
CMOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO
ITUPOKOU IPYIUIIMH B Pa3HBIX 00JACTAX 3HAHUH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U
KYJbTYpPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

- BJIaACTb OCHOBHBIMU METOJaMH HAYYHOI'O
NO3HAHMS, HCIIOIb3YEMBIMH B (PU3HKE: IPOBOAUTH
MMpsAMBbIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BEJINYMH, BEIOMPAsi ONTUMAJIBHBIN CII0CO0
HU3MCPCHUA U UCIIOJIB3Ys U3BCCTHLIC MCTOAbI
OLICHKH MOTPEIIHOCTEN N3MEPEHUI, IPOBOAUTD
MCCIIIOBAaHHUE 3aBUCUMOCTEH (PU3MIECKIX
BEJINYMH C MCIIOJIb30BaHUEM IPSIMBIX H3MEPEHUIA,
OOBICHSATH IOJIYUCHHBIC PE3YJIbTAThI, UCIIOJIb3Ys
¢du3HUecKre TEOPUH, 3aKOHBI U ITOHATHS, U JIeTIaTh
BBIBOJIBI; COOJIIOIaTh ITpaBMiIa 6€301acHOro TpyAa
IIPY IPOBEIEHUH UCCIIEAOBAaHUM B paMKax
y4e0HOTr0 3KCIIEPUMEHTA U y4eOHO-
HCCIIEI0BATEIBCKON AEATEIbHOCTH C
MCIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTEIIBHBIX
YCTPOMCTB 1 1a00paTOPHOro 000pyAOBaHNUS;
c(hOopMUPOBAHHOCTH MPEACTABICHUN O METOAX
MOJTyYeHHs HAyYHBIX aCTPOHOMMUYECKUX 3HAaHUM
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OK 04. DpdextuBHO
B3aUMO/ICHCTBOBAThH U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

HCIIO0JIh30BaTh MPUEMBI pe(IICKCHU I OIEHKH
CUTYalli, BEIOOpA BEPHOTO PEIICHHUS;

- YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO
[IPUHUMATh PELICHUS M0 UX CHUKEHUIO;

B) SMOIMOHAJbHbIA HHTEJJIEKT,
NPeANnoJararimi copMMpOBaHHOCTD:
BHYTPEHHEH MOTHUBAIIMU, BKIIOYAOLIEH CTPEMIICHUE
K JJOCTH>KEHUIO L€ U YCIEXY, ONITUMU3M,
WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATH, UCXOI U3
CBOHMX BO3MO>KHOCTEH;

- OMIIATHUH, BKJIIOYAIOIIEN CIIOCOOHOCTD IIOHMMATh
SMOLIMOHAIIBHOE COCTOSIHUE JPYTHUX, YYUTHIBATH €TI0
MIPU OCYIIECTBICHUN KOMMYHHUKAIUHU, CTIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX
CIIOCOOHOCTH BBICTpauBaTh OTHOILLEHUS C
JIPYTUMHU JIIOAbMHU, 3a00TUTHCS, IPOSBIATH
UHTEpEC U pa3peliaTh KOH(IUKTHI

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH
U CaMOOIIPEIEICHUIO;

-OBJIa/ICHHE HaBbIKaMHU Y4eOHO-HCCIIeA0BATEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM JI€ATENbHOCTH;
OBi1aieHHe YHUBEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH JAeiiCTBUAMM:

0) coBMecTHAs NeSITeJILHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYIIIECTBA
KOMaHJHOW U UHJIMBUyaJIbHOU paboThI;

- IPUHUMATD LIEJIM COBMECTHOM JIEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPJAWHUPOBATH JEHCTBUS 110 €€
JOCTUKEHHIO: COCTABJIATH IUIAH IEHCTBU,
pacupenensaTb pojid ¢ y4e€TOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

- KOOPAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHUIX
pearbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO

- OBJIAZICTE YMCHUAMU pa6OTaTB B I'pynri€ €
BBITTOJIHEHUEM PA3JIMUHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy rPYMIIbl, PALIHOHAIBHO
pacnpenensiTh 1eITeIbHOCTh B HECTaHJaPTHBIX
CUTyaluAax, aiCKBAaTHO OLUCHMWBATH BKJIA/] KaXXJ10I0o
13 YYaCTHUKOB I'PYIIIbI B PEIICHHUE
paccMaTpuBaeMoi TPOOIeMBbI
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OK 05. Ocy1iecTBasTh YCTHYIO U
IIICBMEHHYIO KOMMYHHUKALIUIO Ha
roCylapCTBEHHOM s3bIKe Poccuiickoin
denepanuu ¢ y4eToM 0COOEHHOCTEN
COLIMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B3aHMOJCHCTBUS;

- OCYIIECTBJISITh O3UTUBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIUSIX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM
OBiageHne yHMBePCAJIbHBIMU PeryisiTHBHBIMH
AefCTBUAMMU:

I') NPUHATHE ce0sl U IPYTUX JIIOJeil:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JFOJCH
P aHAJN3e Pe3yIbTaTOB JACSITENbHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIEH Ha
OIIIMOKHU;

- pa3BHUBATb CIIOCOOHOCTh NOHUMATh MHUp C
NOo3uuu Apyroro 4eJI0BCKa

B o6s1acTH 3cTeTHYECKOr0 BOCIIMTAHHUSA:

- 3CTETUYECKOE OTHOILIEHUE K MUDY, BKIIIOYast
ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIC BH/IbI
HCKYCCTBA, TPAJAUILIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJ0B, OIYIIATh YMOLIMOHAIIBHOE BO3/IEHCTBHE
HCKYCCTBa;

- yOeX1IeHHOCTh B 3HAUUMOCTH ISl TMYHOCTH U
o01iecTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
THUYECKUX KYJIBTYPHBIX TPAJAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HbIX BUJIaX
HCKYCCTBA, CTpeMJIEHUE TIPOSBIATH KaUeCcTBa
TBOPYECKOM JINYHOCTH;

OBj1aieHHe YHUBEPCAJIbHbIMU
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

a) o0IIeHHe:

- OCYIIECTBJIATH KOMMYHHKAIIMH BO BcexX chepax
KU3HU;

- c(opMHUPOBATh YMEHUS PAaCIIO3HABATH
(buzuvecKue ABIeHUS (ITPOLECChl) M OOBACHATD X
Ha OCHOBE M3yUYCHHBIX 3aKOHOB: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE,
CcBOOOIHOE MaJeHUE TeN, ABMKEHHE T10
OKPYXKHOCTH, HHEPIIUS, B3aUMO/ICHCTBUE TEll,
KoyiebaTenbHOe TBMKEHUE, PE30HAHC, BOTHOBOE
nBrxkeHue; nuddysus, OpoyHOBCKOE IBIKEHUE,
CTPOCHUE KUIKOCTCH U TBEPJIBIX TEIl, H3MECHEHUE
o0beMa Tell IpU HarpeBaHUM (OXJIaXIEHUH),
TETUIOBOE paBHOBECHE, HCTIApEHUE, KOH/ICHCAIIHS,
TUIaBJICHUE, KPUCTAUIU3AIINS, KUTICHHUE,
BJI&KHOCTh BO3]1yXa, CBA3b CPEIHEN
KHMHETUYECKOU SHEPTUU TETJIOBOTO JBUKCHHS
MOJIEKYJI ¢ a0COJIFOTHOM TEMITepPaTypoi,
MOBBILIICHHUE JTABJICHHSI Ta3a MPH €0 HarpeBaHUU B
3aKpPBITOM COCY/JI€, CBSI3b MEXKTy ITapaMeTpaMu
COCTOSTHUS Ta3a B MU30IPOLIECCaX; AIEKTPU3AIIH
TEJI, B3aUMOJICHCTBUE 3apsI0B, HArPEBaHUE
MIPOBOJHKKA C TOKOM, B3aUMOJICHICTBE MarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIUS, ISHCTBUE
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OK 07. ConeiicTBOBaTh COXPAHEHUIO
OKpY Karollen cpepl,
pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUs 00 U3MEHEHUHU KIIMMarTa,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JIEICTBOBATH B UPE3BbIYaNHBIX
CUTYalLUsAX

MNnK1.8.
MnK2.3.

- pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOILEHMS,
IIOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEIIOCHUIKA KOH(DINKTHBIX
CUTyallMid ¥ CMATYATh KOH(IIUKTHI,

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEACTB

B o6s1acTH 3K0/10rMYeCKOr0 BOCIUTAHHUSA:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIBTYPHI,
IMOHUMAHUE BIMSHUS COLMAIBHO-IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHOU
Cpenbl, 0OCO3HaHUE III00ATBHOTO XapaKTepa
9KOJIOTHYECKUX MPOOIIEM;

- TUTAHUPOBAHKE U OCYILECTBICHUE JEHCTBUH B
OKPY’KaIOIlle! cpefie Ha OCHOBE 3HAHUS Leei
YCTOMYMBOI'O Pa3BUTHS YETIOBEYECTBA;

AKTUBHOE HEMPUATHE IEUCTBUIA, IPUHOCSIINX BPE
OKpYXKarollleH cpee;

- YMEHHE MMPOTHO3UPOBATH HEOJIATONIPUSATHBIE
JKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX
JEHCTBUMN, TPEAOTBPAIATh UX;

- paclIMpEHUE ONbITA AEATEIBHOCTH 3KOJIOTUYECKON
HaNpaBJIE€HHOCTH;

- OBJIaJICHUE HaBBIKAaMH y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHON
JEATEIIbHOCTH

MarHUTHOT'O TOJIsI HA IPOBOAHUK C TOKOM U
JBYDKYIIUACS 3apsi]], IEKTPOMarHUTHBIE
KoJIeOaHUs U BOJIHBI, IPSIMOJIMHEIHOE
pacrnpocTpaHEHHE CBETa, OTPAKEHUE,
npejoMiIeHue, nHTephepeHus, Juppakuus 1
IOJIIpU3aLUsl CBETa, TUCIIEPCUs CBETA;
dboTornekrpruuecknii 3pQeKT, CBETOBOE TaBIICHHE,
BO3HHUKHOBEHUE JINHENYATOT 0 CIEKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAs! U UCKYCCTBEHHAs
pPaZi0aKTUBHOCTD

- c¢(OpMHUPOBATH YMEHUS IPUMEHSTH TOJTYYCHHBIC
3HaHU JUIsl OOBSICHEHUS YCIOBUHM NPOTEKAHUS
(bu3NUeCKUX SBICHUHA B IPUPOAC U JIJISl IPUHATHUS
NPAKTUYECKUX PEIIEeHUH B TOBCEHEBHOMN KU3HU
JUtst obecrieyeHus1 0€30I1acCHOCTU IpU 00pallieHun
¢ OBITOBBIMHU NPUOOPAMU U TEXHUYECKUMHU
YCTpOICTBaMH, COXpaHEHHUSI 310pOBbS U
COOJIIOZICHHS] HOPM 3KOJIOTMYECKOI0 TIOBE/IEHUS B
OKpY>Karollel cpezie; MOHUMaHue He00X0AUMOCTH
MPUMEHEHHUS JOCTUKEHUN (PU3UKU U TEXHOJIOTUI
JUIS PallMOHAIBHOTO MPUPOIOTIONB30BAHMS

ColmronaTh SKOJIOTHYECKHE TPeOOBaHMS M TPEOOBAHUS TEXHUKHA 0€30MTaCHOCTH. .
[Tpon3BOANUTH TMATHOCTUKY HEUCIIPABHOTO 000OPY/IOBAHUSI.
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2. CTpyKkTypa H coaep:kaHue 0011e00pa30BaTe/IbHOMN 1M CHUIIIMHBI

2.1 O0beM QMCHUIIMHBI ¥ BUIbI y4e0HOH padoThl

Bup yueonoii Oo0neM B
padoThI yacax
O0bem 00pa3oBaTe/IbHOM MPOrPAMMBI 174
AUCIHUTIUHBI

1. OcHoBHOe coep:KaHue 168
BT. U..
TeopeTuyeckoe o0yueHue 52
nabopaTopHbIe 3aHATHS 4
KOHTPOJIbHBIC PaOOTHI 12
2. IIpodeccuoHaTBLHO-OPHEHTUPOBAHHOE 88
coJiepKaHue
BT. U..
TEOpEeTUIECKOe O0yUeHUE 64
1ab0paTOPHBIC 3aHIATHS 24
camocTosITeNbHas paboTa 6
KOHCYJIbTalus 6
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6




2.2. TemaTH4eCKHil IJIAH U COAePKaHHMe TUCHHUILIMHBI «DU3nKa»

Ilom €HUuua/ibHan IHepui. 3akon COXPAHernus”

HaumenoBanu Conep:kanue y4yeOHOIro MaTepuaJia, DopmMupyem
epas3aesioB U JladopaTopHbIe 0o, ble 001Iue u
TEeM NPaKTH4YecKue padoTkl, :rc npogeccuon
UHAUBHUYAJIbHBIN MPOEKT OB aJlbHbIE
(ecnu npedycmompent) KOMIIET
eHI[UHN
1 2 3 4
Beenenne. | Conep:kanmne yueOHOro MaTepuaJa: 2 OK 03
®usukam | OGusuka — (QyHIaMEHTalbHAs HAyKa O IIPUPOJIE. OK 05
METO/bI EcTecTBEeHHO-Hay4HBI METOJ ITIO3HAHUS, €r0 BO3MOXKHOCTH|
Hay4YHOI'0 | i rpaHMIbl TPUMEHUMOCTH. OKCIEPUMEHT U TEOpUs B
MO3HAHUSA | mporecce MMO3HAHMS TIPUPOJIBI. MonenupoBaHue
dbuznueckux SBICHUI U mpoleccoB. Ponb skcnepuMeHnTa u
TEOpUM B MpolLecce IMOo3HaHUus Mpuponabl. Pusndeckas
BEJIMYMHA. dusnyeckue 3aKOHBI. ['panuupl
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U Teopuil. [IpuHiun
coorBeTcTBUs. [loHsATHE O (QU3MUECKOW KapTHHE MHpa.
[TorpemHocT  u3MepeHHd  (U3NYECKUX  BEJIUYUH.
3unauenue ¢pusuku npu oceoenuu npogeccuir CIIO u
cneyuanvnocmeii CII0™
Pa3zpnen 1. Mexanuka 12(4 OK 01
/-) OK 02
Tema 1.1 | Conepskanue y4eGHOI0 MaTepHaJa: 2 OK 04
OcHoBBI MexaHnudeckoe MABMKEHHE W €ro BUIbl. MarepualibHas OK 05
KMHEMATUKH | touka. Ckanapuvle u  6eKmopuvle  uzuueckue OK 07
éenuyunpl. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS. HE;?
Cucrema otcuera. IIpuHnun orHocurensHocTH [ anunes. o
CnocoObl  onucanust JBuxkeHHs. Tpaektopusi. IlyTs.
ITepememienue. PaBHOMEpHOE MPSAMOJIMHENHOE IBH)KEHUE.
CkopocTb. YpaBHEHHUE ABM)KEHUA. MTHOBEHHasi U CpeaHsIs
CKOpocTH. Yckopenue. lIpsamonnHeliHOe IBWXKEHHE C
IIOCTOSIHHBIM ~ yCKOpeHHeM. JIBH)KEHHE C IIOCTOSHHBIM|
YCKOPEHHEM  CBOOOIHOTO nageHus.  PaBHOMepHOE
JNBUKEHHE TOYKH TI0 OKPYKHOCTH, YIJIOBasi CKOPOCTb.
[lenTpocTpeMuTenbHOE YCKOpEHHUE. Kunemarukal
a0COJIFOTHO TBEPJIOTO TeJia
Tema 1.2 Coaep:xxaHue yueOHOTO MaTepuaJja: 4
OcHoBBI OcHoBHas 3amadya guHamuku. Cuima. Macca. 3aKoOHBI
AUHAMUKH MexaHukn HprotoHa. Cunbl B npupone. Cuna TSKECTH U
CHJIa  BCEMHPHOIO TATOTEHHA. 3aKOH  BCEMHPHOIO
TaroreHus. llepBas kocMmuueckas CKOpOCTb. J[BrmxkeHue
riaHeT U Manbix Ten ConHeyHoM cucteMsl. Bec.
Hesecomocts. Cuitbl yripyroctu. Cutsl mpenus
Tema 1.3 Coaep:xxaHue yueOHOTO MaTepuaJja: 4
3aKoHbI Nmnynbee Ttema. WMmynbe cuibl. 3aKOH COXpaHEHUS
coxpaHeHusl B| UMIyibca. PeaktuBHoe  jaBwxkeHue. Mexanuueckas
MeXaHukKe | paboma u MmoujHocms. Kunemuueckaa Inepeus.
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MexaHuueckou IHepeuu. Pabota CWIBI TSKECTH W CHIIBI
ynpyroctu. KoncepBatuBuble cuibl. IIpumenenue 3aKkonoe
coxpanenus. VIconb30BaHHWE 3aKOHOB MEXAHUKH IS
00BsACHEHUS ABHUKCHU S He6eCHBIX TSI W JId PA3BUTHUA
KOCMHUYECKUX I/ICCHGILOBaHI/IfI, T'paHullbl MPUMCHHUMOCTHU
KJIACCUYECKON MexaHuku. IIpakmuueckoe npumenenue
duzuueckux 3HAHUIL 6 HNOBCEOHEGHOU MHCUHU 0N
UCNOBb30BAHUA NPOCMBIX MEXAHUZMOB, UHCIPYMEHMOE,
MPAHCROPMHBIX CPEOCHE

Pewenue 3a0au c npogheccuonanvHoil HanpaeIeHHOCMbIO NO PA3oey 2
«Mexanuka»
Paznea 2. Moaexkyasipaasi Gu3nKa 1 TEPMOJAMHAMHUKA 34 OK 01
12/ OK 02
4) OK 03
Tema 2.1 Coaep:xxanue yueOHOT0 MaTepuaJja: 6 OK 04
OcHoBBI OcCHOBHbIE ~ TIOJIOKEHUS  MOJIEKYJISAPHO-KMHETUYECKOM OK 05
MOJIEKYJSAPHO | Teopun. Pa3mepsl U Macca MOJEKYyl U aTOMOB. OK 07
- BpoyHoBckoe NIBIDKECHHE. Cunbl u SHEprus MK 1.8.
KHHETHYECKOH| MEKMOJIEKYIISIPHOTO B3aMMO/ICHCTBHSI. Crpoenue MK2.3.
TeOpUH ra3000pa3HbIX, KUAKUX U TBEpAbIX Teil. WimeanbHbId Tas.
HaBnenne ra3a. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu Tra3oB. TemmepaTtypa u €€
U3MEpEHHE. AOCONIOTHBIH HYJIb TEMIEPATypPHI.
TepmoanHamMuueckasi mKajia temieparypsl. TemnepaTtypa
3Be31. CKOpPOCTH ABMKEHHUS MOJIEKYJ M HUX H3MEpEHHE.
Ypasnuenue cocmoanua uoeanvnozo 2aza. zonpoueccel u
ux rpabuku. Ilazoevie 3akonv. Monapnas 2azoeasn
nocmosannan
Pewenue 3a0au c npogheccuonanbHoil HaANPAaAgIEHHOCMbIO 2
JlabopaTopHble 3aHATHS: 2
Jlabopamopnas paboma Nel. VI3ydenue ogHOTO U3
M30IPOLIECCOB
Tema 2.2 Coaep:xxanue yueOHOT0 MaTepuaJja: 6
OcHoBBI BHyTpeHHssT 2Heprusi CHUCTeMbl. BHYTpeHHSS OJHeprus
TePMOJMHAMM | HJIEATIbHOTO Tasa. Paboma u mennoma Kaxk Gopmol
KN nepeoauu IHepzuu. Tennoemkocme. Yoenvnan
mennoemkocmsy. KonuuecTBo  TEIUIOTHL.  Ypaeuenue
mennoeo2o oOananca. llepBoe Hayalio TEPMOJMHAMUKHU.
AnuabatHblil mporecc. BTopoe Hawano TepMOIUHAMHKH.
Ilpunyun oOeiicmeus mennoeoit mawunvl. Tennogvle
oguzameonu. KIlJ Mmennoeozo osuzames.
Xonoounvnvie mawunpl. OXpaHa npupoabl
Pewenue 3a0au c npogheccuonanvnoii nanpasneHHoCmovio 2
Tema 2.3 Coaep:xanue yueOHOT0 MaTepuaJja: 8
Arperatnble | lcmapenue u kouaeHcanus. HachllleHHBI map U €ro
COCTOSIHUSL | CBOICTBa. AOconOmHaAA U OMHOCUMENbHAA B1AHCHOCHIb
BellecTBa U | go30yxa. [Ipubopsl g onpeneneHus BIaKHOCTH BO3AyXa.
(pazoBble Touka pocel. Kumnenue. 3aBUCUMOCTH TeMIEpPaTyphl
nepexoAbl | KUMEHHs OT AaBiieHus. KpuTuueckoe cOCTOSIHME BEIECTBA.
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Ilepezpemutit nap u e20 ucnonb306aHue 6 mexHUKe.
XapakTepucTuka  KHUIKOTO COCTOSIHUSI BELIECTBA.
IToBepXHOCTHBI cIoi JKUJIKOCTH. DOHeprus
[IOBEPXHOCTHOI'O Cl041. bixHuin MOPALOK.
Ilosepxnocmnuoe namsayxcenue. Cmauusanue. Henenun na
Z2panuue xHcuokocmu ¢ meepovim menom. KanusuisipHbie
SABJICHUS. XapaKTePUCTUKA TBEPJOTO COCTOSIHUSI BEIIECTBA.
Kpucrannuueckue u amopdHble Tena. YNpyrue CBOWCTBA
TBEpAbIX TeJ. 3akoH ['yka. MexaHMueckue CBOWCTBA
TBepabpix Ted. [lmactuueckas (ocrarounasi) aedopmanusi.
Tennogoe pacwiupenue meepovix men u HcuOKocmeil.
Koygppuyuenm nuneiitnozo pacuwupenun. Korgppuuyuenm
00béMHO020 pacwiupenus. Yuem pacuiupenus 6 mexsuke.
IInasnenue. Yoenvnasn menaoma njaaenenus.
Kpucrannuzauus.  Ilpakmuueckoe  npumenenHue 6
NO6CEOHEBHOIl HCUZHU (PU3UYECKUX 3HAHUIL 0 C8OUCMEAX]
2308, HCUOKOCmell U meepovlix meJi

Pewienue 3a0au ¢ npoghpeccuoHanbHoil HanPagIeHHOCHbIO

JlabopaTopHble 3aHSTHSA:

Vlabopamopnas paboma Ne2 Onpedenenue enaxcuocmu
6030yxa.

Vladopamopnan paboma Ne3 Onpeodenenue Korgpgpuyuenma
n06EPXHOCMHO020 HAMANCCHUS HCUOKOCHU

[\

Kountpoabnas pa6ora Nel «MonekynsipHas ¢puzuka u
TePMOANHAMUKAY

Paznen 3. DaexkTpoauHaMuka

74
(34/18)

Tema 3.1
DIIEKTPUYECKO
e moJie

Conep:xaHue y4eOHOro MaTepuaJia:

Dnekmpuueckue 3apaovl. DIEMEHTAPHBINA SJIEKTPUUECKUN]
3apsal. 3aKkon coxpanenusa 3apaoda. 3axon Kynoua.
OnekTpuueckas  IOCTOSHHAas.  DJEKTPUYecKoe  IoJe.
HanpsokeHHocTh  anekTpuyeckoro  mois.  [IpuHnun
cynepnosuuuu noneil. IIpoeoonuku 6 3InekmpuuecKkom
none.  Jluanekmpuku 6  I1eKMPUUecKOM  noJe.
Honapusayusn Oul1eKMpPUKoa. PaGora cuJ
anekTpocTarnyeckoro  mnois.  IloreHuwman.  Paznocmo
nomenyuanos. Cea3p Mexncoy HANPAIHCEHHOCMBbIO U
PA3HOCMbIO  NOMEHUUAN08  INEeKMPUUECKO20  NOJiA.
Inexmpoemkocms. Eounuywn INIEKMPOEMKOCHIU.
Konoencamopuot. Coedunenue  KonOeHcamopos 6
oamaperw. Duepeus  3apANCEHH020  KOHOeHcamopa.
OHeprus JJIEKTPUYECKOTO TI0JIS1. Ilpumenenue
KOHOeHcamopoe

10

Pewienue 3a0au c npogheccuonanvnoii HanpaeIEHHOCMbIO

JlaGopaTopHble 3aHATUSA:
Jlabopamopnan paboma Ned. Onpedenenue
INEKMPUYECKOT EMKOCHU KOHOEHCAMOopPo8

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
NnK1.8.
nK2.3.
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Tema 3.2
3aKoHBI
MOCTOSIHHOI'O
TOKA

Conep:xkaHue yueOHOTro MaTepHuasia:

VYcnoBusi, HEOOXOAMMBIE IS BO3HUKHOBEHHUS |
NoJAJEpKaHUSL  dJeKTpuueckoro Toka. Cuina Toka W
IUVIOTHOCTh TOKAa. 3akon Oma 0na yuacmka uyenu.
3asucumocms  INEKMpPUUECKO20 CONPOMUBIEHUA OM
Mamepuana, ONUHbl U NIOUWLAOU NONEPEUHO20 CEYEeHUs
nPOGOOHUKA. 3asucumocmo IIeKMPU4eCcKo2o
CONPOMUGNIEHUsA NPOBOOHUKOE Om  MmeMnepamypul.
Temnepamypuotii  KoIppuyuenm  conpomueieHus.
Ceepxnpogooumocme. Paooma u MOwHOCHb
nocmoannozo moka. Tennogoe oOeiicmeue moka. 3aKoH
Jicoyna—J/lenya. Inekmpoosudricyuias cuna ucmo4HuKka
moka. 3akon Oma 0na noanoi yenu. InekmpuuecKue
uenu. Ilapannensnoe u nocnedogamenvHoe coedunenue
npoeoonukos. 3axkonsl Kupxzogpa ona ysna. Coeounenue
UCHOYHUKOG IJIEKMPUYECKOIl IHEPLUU 6 Damapero

10

Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO

JlabopaTopHble 3aHATHS:

Jlabopamopuasa paboma Ne5 Onpeoenenue yoenvnozo
COnPOmMuUeIeHUs NPOBOOHUKA.

Jlabopamopnas paboma Neb6 Onpedenenue mepmuueckozo
Ko3ppuyuenma conpomuenenun meou.
Jlabopamopnas pavoma Ne7 Hzmepenue 3/IC u
GHYMPEHHE20 CONPOMUGICHUA UCIOYHUKA MOKA.
Jlabopamopnasa pavoma Ne8 H3zyuenue 3axonoe
nocne006amenbHO20 U NAPANIEIbHO20 COEOUHEHUTL
nPOBOOHUKOG.

Jlabopamopuasa paooma Ne9 Hccneoosanue
3A8UCUMOCIIU MOUIHOCIMU JIAMAbL HAKATUBAHUSA OM
HANPAMCEHUA HA €€ 3aMHCUMAX.

Jlabopamopuaa paboma NelO Onpeoenenue KII/[
I1eKMPONTUMKU

NS \S I ST S I \O I \S)

Koutposbnas padora Ne2 «DnekTpuueckoe mosie. 3aKOHbI
MOCTOSTHHOTO TOKa»

Tema 3.3
JdyiekTpHyYe
CKHii TOK B
pPa3IuYHbI

X cpenax

Conep:xkaHue yueOHOTro MaTepuasia:

DNEKTPUUYECKHUI TOK B METaJllaX, B 3JEKTPOJIMTAX, ra3ax, B
BakyyMe. nekmponu3. 3akoun nekmponusza Dapaodes.
Inexmpoxumuueckuit  Ikeueanenm. Buower zazoevix
paspsadoe.  TepModneKTpoHHas  sMmuccus.  [lmaszma.
Anekmpuueckuii moxk 6 noynpogoonukax. CoOCTBeHHas
U NpHUMecHas npoBoaumoctu. P-n mepexon. Ilpumenenue
noaynpoeoonuxos. Iloaynpoeoonukoevie npuoopol

Pewienue 3a0au ¢ npogpeccuonanvHoil HANPAGIEHHOCHBIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nell Onpeodenenue
INEKMPOXUMUYECKO20 IK6UBAICHIMA MeOU

Tema
34

Conep:xkaHue yueOHOTro MaTepHuasia:
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MarnuTHo | BekTop HMHIYKIIMM MarHUTHOTO Tofs. HampspokeHHOCTh 6
€ nmoJie MarHuTHOTO T110Js. JleicTBME MarHuTHOIrO IO Ha
NPSIMOJIMHEMHBIM IIPOBOJHUK C TOKOM. B3ammonencrsue
TOKOB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MarnuTHbIi otok. PaboTa o nepemeieHnto mpoBOIHHUKA
C TOKOM B MAarHUTHOM IoJie. J[eliCTBUE MAarHUTHOTO MOJIS
Ha JBwkymuiics 3apsa. Cuna Jlopenua. Ilpumenenue
cunet  Jlopenya. OnpeneneHue yJIeIbHOTO  3apsja.
Macnumnvie  ceoiicmea  eewecmea.  Maznumnasn
nponuyaemocmsp. CoHEUHAsT AKTUBHOCTb U €€ BIIUSHUE
Ha 3emutr0. MaruutHbIe OypHu
Pewenue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCMbIO 2
Tema 3.5 Coaep:xanue yueOHOro MmaTepuaJja: 6
DJ1eKTpO Henenue Inekmpomacnumnoii  undykyuu. IlpaBuino
MArHUTH Jlenna. 3akoH 3JNEKTPOMArHUTHOM MHAYKUUU. Buxpeeoe
asn anekmpuyeckoe none. DJIC HHIYKIMM B JABUXKYLIUXCS
HHIYKIH MIPOBOJIHUKAX. Henenue CaAMOUHOYKYUU.
1 Hnoykmuenocme. Iuepecun MazZHUmMHO20 nojsa MoOKa.
B3auMOCBSI3b  AJEKTPUYECKUX W  MAarHUTHBIX  TOJICH.
DJIEKTPOMArHUTHOE TOJIe
Pewenue 3a0au c npogeccuonanvbHoil HaANPAaAGIEHHOCMBIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paooma Nel2 H3yuenue sgnenus 2
INIEKMPOMACHUMHOU UHOYKUUU
KountpoabHnas padora Ne3 «MarautHoe mose. DJIeKTpoMarHuTHas 2
VHTYKIIHSI
Paznen 4. 20
Koneb6anus u (8/2)
BOJIHBI
Tema 4.1 Coaep:xxanue yueOHOTo MaTepuaJja: 4 OK 01
Mexanuue | KonebGarenbHoe nBuxkeHue. ['apMoHUYeckue KoseOaHUS. OK 02
CKHe CBoOomnbpie MexaHudeckue kosieOanus. [IpeBpaienue OK 04
KO0JIe0aHH SHEPrUM TpH KojebarenrbHOM JABMXEHUH. CBOOOIHBIC OK 05
u 3aTyxarollue MexaHn4yeckue Kosebanus. MaTteMaTHuyecKuii OK 07
BOJIHBI MasATHUK.  IIpyuHHBII = MasTHUK.  BBIHYXICHHBIE HE ;g
MexaHu4ecKue Kojaebanus. Peonanc. o
[lonepeunble W TPOJOJIbBHBIE BOJHBL. XapaKTEPUCTUKH]
BOJIHBI. 3BYKOBBIC BOJTHBI. Y JIbTPA3BYK U €ro MPUMEHEHNE
Tema | Coaep:kaHue ydyeOHOro MaTepuaa: 10
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4.2
JIEKTPOM
ArHUTHBIE
Ko0JIe0aHHu
s1 M1 BOJIHBI

CBoOoiHbIC MeKTpOMarHuTHeIE Kojiebanus. [IpeBpaienue
SHEpruu B KojebarenpbHOM KoHType. Popmyna TomcoHa.
3aryxaromme 3JIeKTpOMarHuTHele Konebanus. ['eneparop
HE3aTyXarIuX JIEKTPOMArHUTHBIX KOJIeOaHUH.
BrinyxneHHsle siekTpuueckue koneOanus. Ilepemennuiii
mok. I'enepamop nepemennozo moka. Emkocmmuoe u
UHOYKMUGHOE CONPOMUGIEHUA NEPEMEHHO020 MOKA.
Akmuenoe - conpomuenenue. 3akon  Oma  0na
INEKMPUYECKOUl Uenu nepemennHozo moka. Padoma u
MowHoCcmb  nepemenHo20  moka. Pe3onanc ¢
anekmpuyeckou  uenu. Tpauncghopmamopvr.  Toxu
evicokoui  yacmomul.  llonyuenue, nepedaua u
pacnpeoenieHue  3jeKmpoIHepeuu. IIEKTPOMATrHUTHOE
mojie Kak OocoObIii BUJ MaTepuu. ODIEKTPOMArHUTHBIC
BoHBI. (CBOWCTBa 3JIEKTPOMAarHUTHBIX BOJNH. Bubpatop
I'epua. OTKpBITHII KoJie0aTeNbHbBIN KOHTYP.
N3o6perenue  pamuo  A.C.IlomoBeim. Ilonatue o
pamuocBsizu.  Ilpunnun  paauocsizu.  Ilpumenenue
3JIEKTPOMArHUTHBIX BOJH

Pewenue 3a0au ¢ npogeccuonanvbHoil HaANPAaAGIEHHOCMBIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnan paooma Nel3 H3yuenue padomot 2
mpancgopmamopa
KonTtpouabnas padora Ne 4 «Konebanus u BOJIHbI» 2
Paspea S. 20
OnTuka 4/-)
Tema 5.1 Copepxxanue y4eOHOro MaTepuaJja: 4 OK 01
IIpupona Toueunblii ncTouHuk cBera. CKOpPOCTH PACHpPOCTPaHEHMS OK 02
CBE€TA CBETa. 3aKOHBl OTPAKEHUS M IPEIOMIICHUS CBETA. OK 04
Conneunble n JyHHBlE 3aTMeHud. [IpuHumn I'roirenca. OK 05
[Tonmroe otpaxkenwue. JIunzel. [locTpoenne n300pakeHus B HE ;g
nuH3ax. Popmylia TOHKOW JIMH3bI. YBEJIWYECHHUE JIMH3BI. o
['maz kak onrtuyeckas cucrema. OnTuueckue MPUOOPBHI.
Teneckonwl.  Cuna ceema. Oceewiénnocms. 3aKOoHb
oceeuyeHHoCmu
Pewenue 3a0au ¢ npogeccuonanvbHoil HanPagIEHHOCMbIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel4 Onpenenenue moka3aTes 2

IMMPCJIOMJICHUSA CTCKJIA




Tema 5.2
BoanoBbIe
CBOMCTBA
cBeTa

Conep:xkaHue y4eOHOTro MaTepuasia:

HNutepdepennius cBera. KorepeHTHOCTh CBETOBBIX JIyYei.
HNutepdepennius B ToHKMX IieHkax. Kombia HproToHa.
Hcnonb3oBanue wuHTEphEpPEHLIUH B HAayKe M TEXHHKE.
Hudpakius ceeta. Judpaxinus Ha 1mead B NapaiedbHbIX
nyyax. Iudpaknuonnas peuerka. [lonstue o ronorpaduu.
[lonspuzauua mnonepeynslx BOJH. [lomsipusanus cBera.
HBoiinoe nydenpenomiieHue. I[lonspouasl. [ducnepcus
ceera. Buapl wuznydyenuid. Buabsl cnektpoB. CnekTpbl
ucnyckanus. Cnektpsl  morjomeHus. CrekTpaabHbII
aHanm3. CriekTpanbHbIe KIacChl 3Be3/. YIbTpaduoneToBoe
uznydyenue. HHdpakpacHoe wuznydeHue. PeHTreHoBckue
nyuu. Ux nmpupona u cBorcta. [lIkana 3neKTpOMarHuTHBIX
W3JTy4YCHUI

JlaGopaTopHble 3aHATHSA:

Jlabopamopnas paboma Nel5 OnpenencHue THHBI
CBETOBOM BOJIHBI C TOMOIIBIO TU(PAKIIMOHHON PEIIeTKH.
Jlabopamopnas paboma Nel6 HaGiroaeHUe CILIONIHOTO U
JIMHEWYaTOro CIEKTPOB

KonTtpoubHasn

pabota Ne 5 «OnTuka»

Tema 5.3
CrnenuanbHast
Teopus
OTHOCHTEJIBLHO
cTH

JIBrxeHne co ckopocThio cBera. [loctynarsl Teopun
OTHOCUTEJIBHOCTH U CIEeACTBUS U3 HuX./HBapHaHTHOCTb
MOJYJISl CKOPOCTH CBETA B BaKyyMme. DHeprusi mokosi. CBs3b
MacChl ¥ SHEPTUU CBOOOTHOM YaCTHUIIBI. DJIEMEHTHI
PENSITUBUCTCKON JUHAMHUKH

Pa3nea 6. KantoBas pusuka

12
@2/5-)

Tema 6.1
KBantoBas
OITHKA

Conep:kaHue y4eGHOT0 MaTepuasa:

KBantoBass rumnore3a Ilmanka. TermmoBoe H3IydYeHHE.
KopnyckynsipHo-BonHOBON ayanu3M. @oroHsl. I'mmoresa
ne bpoiinst o BOHOBBIX cBoMcTBax yacTull. COOTHOLIEHUE
HeomnpeneneHHocTei  ['eifsenOepra. JlaBneHue  cBeTta.
Xumnueckoe neiicrBue cera. OmbiTel I1.H. JleGenea u
H.W. BaBunosa. @omoaghhexm. Ypaenenue Jitnuwmeiina
ona gomorgpgpexma. Bnewnuit pomornekmpuueckui
Ighghexm. Brympennui domorchghexm. Tunwv
domornemenmos. Ilpumenenue homorgppexma

Tema 6.2
du3zuka atoma
HATOMHOIO
sApa

Conep:kaHue y4eGHOT0 MaTepuasa:

Pa3BuTHe B3rNsiq0OBHA  CTpOeHHE  BemiecTBa.  Moaenu
CTpPOEHHSI aTOMHOTO sijipa. 3aKOHOMEPHOCTH B ATOMHBIX
CIEKTpax Bojopoja. SnepHas mozaenb aroma. OTBITHI
3. Pesepdopna. Monens aroma Bomopona mo H. Bopy.
KBanrtoBsie noctynars! bopa. Jlazepsi. PagnoakTMBHOCTS.
3akOH  paAMOAaKTUBHOIO  pacrnajga.  PannoakTuBHBIE
npeBpamieHus. CriocoObl HaOMIOAEHUS U PErHCTPaLUU
3apspKeHHBIX yacTull. Oddext BaBmwioBa — YepeHkosa.
Crpoenne atomHoro szapa. Jlepekr Macchl, BSHeprus
CBA3M M YCTOMYMBOCTb AaTOMHBIX saep. SlnepHsble
peakuuu. Aodepnasa Inepzemuxa. IHEPreTUUECKUN BBIXO]T

OK 01
OK 02
OK 04
OK 05

OK 07
NnK1.8.
nK2.3.
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SANepHBIX peakuuil. MckycCcTBeHHas paguMOAKTUBHOCTB.
Henenne Ttsokenblx spep. llemHas spepHas peakuus.
Vnpasnsemass 1nenHas peakuusa. SIEepHbIA  peakTop.
TepmosinepHblii  cuHTe3. OHeprus 3Be3n. llomydenue
PAaOUOAKTUBHBIX  M30TOIOB M HMX  IIPUMEHEHHE.
buonornueckoe aAeUCTBUE pPagUOAKTUBHBIX H3JIYYCHUMN.
DneMeHTapHbIe YaCTHUIIbI

KontpoabsHnas pa6ora Ne 6 «KKBanToBas ¢huzuka» 2

Pa3nen 7. Crpoenne Beenennoii 6
Tema 7.1 Conep:xanue y4eOHOI0 MaTepuaJia: 2 OK 01
Crpoenue CosHeuHas cUCTeMa: TUIAHETHl U MaJIble Tella, CUCTeMa OK 02
CoHEeUHOM 3emis—JIyna OK 03
CHUCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOro MmaTepuaJia: 2 OK 05
Opomouus  (Ctpoenre u sBomonus Connuna u 3Bé31. Knaccudukanus OK 07

Bcenennoit  3pésn. 3BE3/1bI M HCTOYHUKH UX SHEPTUH.

INanaktuka. CoBpeMEeHHbIE NPEACTABIECHUS O CTPOCHUU U
3BoOJIrOMY BeenenHon

JlabGopaTopHble 3aHSITUSA:

Jlabopamopnas paboma Nel7. 3ydyeHue KapThl 3B€3JHOTO 2
Heba
IIpoMe:xxyTOYHAs aTTeCTALUA: YK3aMEH 12
Bcero: | 174

YcioBus peaauzanny NporpaMmmal 001meodpa3oBaTeIbLHOM AU CIUTIIHHBI

3.1. TpeOoBaHus K MUHMMAJIbHOMY MATEPHATbLHO-TEXHUYECKOMY
o0ecre4eHnIo

Peanuzanust ydeOHON JUCHUIUIMHBI TpeOyeT Hamuuusg Yy4yeOHOoro kaOuHeTa W
naboparopuu HU3MKHU.

O6opynoBanue yueOHOTO KaOMHETA!

MI0CAJJOYHbIE MECTa MO KOJMYECTBY OOyYaroUIMXcs, KJIacCHasi Jocka, pabouee MecTo
MPerno/1aBaTelis.

ABTOMAaTH3UPOBAHHOE paboyee MECTO ¢ MOAKIIOYEHUEM K ceTu HTepHeT:

KOMIIBIOTEpP, MYJIbTUMEIAUNHBIA MPOEKTOP, OJKpaH IPOCKUHUOHHBIM HACTEHHBIN
PYJOHHBIN.

VYyeOHble KOMIUIEKTBI AJI MPOBEACHUS 1a00PATOPHO-NPAKTUUECKUX PadOT.

TexHuyeckue cpeacTBa 00yUCHHUS:

[Mudposas nadbopaTopus o PU3MKeE IS yIUTEIIS;

[udposas nadbopaTopust no GPu3nke 115 yUEHUKA,

Bechl TexHHUecKue ¢ pa3HOBECaMU;

KommuiekT 11t 1a60paTopHOro NpakTUKyMa 10 ONTHKE;
KommuiekT 11t 1a60paTopHOTo NpakTUKyMa MO0 MEXaHUKE;
Kommekt nst 1abopaTopHOro MPaKTUKyMa MO MOJIEKYJISIPHOM
(bmm(e Y TEPMOJIMHAMUKY;

S
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7.  KommuiexkTt ajisg 1abopaTOpHOro MPAKTHUKyMa MO 3JIEKTPUYECTBY
(c reneparopom);

8.  KowmrutekT miis n3yueHus BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUU
(colHeUHOM, BETPOBOM  DHEpPruM, OHO-, MEXaHUYECKOH U
TEPMOAIEKTPUUECKONIHEPTETUKH );

9. AwmmepmeTp 1a00paTOPHBIN;

10. BoabT™meTp 1a00paTOPHBIN;

11. Komopumerp ¢ HaOOpOM KaJIOPUMETPUUECKHUX TEJT;

12. TepmomeTp 1a00paTOPHBIL;

13. Kommuekt 1 HW3y4eHUsT OCHOB MEXAaHWKH, IMHEBMATHKUA H
BO300HOBIISIEMBIX UCTOYHUKOB SHEPTHUU;

14. bapomertp-anepoun;

15. biok nuTtaHus peryJmpyeMblii;

16. Be06-xamepa Ha MOJBUKHOM IIITATUBE;

17. Buneoxamepa asist pabOThI ¢ ONTHUYECKUMU MPUOOPaAMH;

18. T'enepaTop 3ByKOBOW;

19. T'urpometp (CUXpPOMETP);

20. I'py3 HaOOpHBIii;

21. JluHamoMeTp AEMOHCTPAITMOHHBIN;

22. KommiekT nocyabl JEMOHCTPAMOHHON C TPUHAICKHOCTIIMU;
23. MaHOMETp KUAKOCTHOM 1I€MOHCTPAIIMOHHBIN;

24. Metp NEMOHCTPALOHHBIN;

25. MHuKpOCKOIT AEMOHCTPAMOHHBIN;

26. Hacoc BakyyMmHbIii KOMOBCKOTO;
27. CTOonUK NOABEMHBII;

28. IraTtuB IEeMOHCTPAIIMOHHBIN (PU3NUECKHUI;

29. DneKTpOIIUTKa;

30. HaGop neMOHCTpaIMOHHBIA 0 MEXaHUYECKUM SIBICHUSIM;
31. HabGop HaeMOHCTpallMOHHBIM 110 JWHAMHUKE BpallaTeIbHOIO
JIBHOKCHUS,

32. Halop neMOHCTpAIIMOHHBIN M0 MEXaHUUECKUM KOJICOaHUSIM;
33. HaGop IeMOHCTpallMOHHBIA BOJHOBBIX SIBJICHHUIA,

34. Benepko Apxumena;

35. MasTauk MakcBea;

36. Habop ten paBHOTO 00BEMA;

37. HaGop Ten paBHOM MacCHh;

38. Ilpubop mis AeMOHCTpaI aTMOC(EPHOTO TaBICHUS;

39. Tlpusma, HaKJIOHSIOIIASCS C OTBECOM;

40. Ppluar 7€MOHCTPAIIMOHHBINT;

41. Cocyapl cCOOOMIArOIIHECS;

42. CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

43. TpyOka HeroToHa;

44. Illap ITackans;



45.

Habop nAeMOHCTpalMOHHBIA 1O MOJIEKYJISIpHON (u3HKE U

TCIIJIOBBIM SABJICHHSAM,

46.
47.
48.
49.
50.
51.
52.
33.
54.
55.

Habop neMOHCTpallMOHHBIN 10 Ta30BbIM 3aKOHAM;

Habop kanuiispos;

TpyOka a1 IeMOHCTPAIIMM KOHBEKIIUU B )KUJIKOCTH;

unuHAPHI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbLOM;

BBICOKOBOJIBTHBIN MCTOYHUK;

['enepatop Ban-ne-I"paada;

Jozumertp;

KaMepTOHBI Ha pE30HAHCHBIX SIITUKAX;

Komrutekt nmpubopoB M MpUHAIIEIKHOCTEH ST JEeMOHCTPAIUH

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH;

56. KommiekT npuOopoB Ajisi U3y4eHHs PUHLUIIOB PauONpUeEMa U
paauonepeaayu;

57. KOMIUIEKT MPOBO/IOB;

58. Maruur gyroo0pa3Hbli;

59. MarHut noiocoBor J1€EMOHCTPAIUOHHBIN;

60. Maiuna snekTpodopHas;

61. MasgTHUK 3IEKTPOCTATUYECKUI;

62. Habop no n3y4eHuto MarHuTHOTO MOJIsl 3eMJIH;

63. Habop AeMOHCTpalMOHHBINA MO0 MarHUTHOMY TOJIFO KOJIBIIEBBIX
TOKOB;

64. HabGop 1eMOHCTpalMOHHBIN MO MOJIYIPOBOJHUKAM;

65. Habop neMoHCTpaIlMOHHBIN TI0 TOCTOSTHHOMY TOKY;

66. HaGop 1eMOHCTpallMOHHBIA 10 SJIEKTPUYECKOMY TOKYy B
BAKYYME;

67. HaOop 1eMOHCTPAIIMOHHBIN MO JIEKTPOINHAMUKE;

68. Habop nns geMoHCTpaIuu MarHUTHBIX MOJIEH;

69. Halop nisa neMoHCTpaluu dAEKTPUIECKUX TT0JICH;

70. Tpauchopmarop yueOHBbIH;

71. Ilamouka CTeKJISTHHAS;

72. Tlanmouxa >00HUTOBAS;

73. Tlpubop Jlenmna;

74. CTpesKu MarHUTHBIE HA IITATUBAX;

75. CynTaH 31€KTPOCTATUYECKUM;

76. LlTaTUBBI U30IUPYIOIIUE;

77. DIEeKTpOMarHuT pa30OpHBIN;

78. Habop 1eMOHCTPAIIMOHHBINA 110 TEOMETPUIECKON ONTHKE;

79. Habop 1eMOHCTPAIIMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CnekTpockon ABYXTpPYOHBIi;

81. Habop criekTpanbHbIX TPYOOK C UCTOUYHHUKOM MUTAHUS;

82. VYcraHoBka s uzydeHus porosddexra;
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83. Habop neMOHCTpalMOHHBIN 110 TOCTOsIHHOTO [1naHka;

84. Kommiekrt HarJISIHBIX mocooui IS IIOCTOSTHHOTO
HCITOJIb30BAHUS;

85. KowmrmuiekT mopTpeToB s 0opMIICHHUS KaOWHETA,

86. KOMIUIEKT 1eMOHCTPAITMOHHBIX YUCOHBIX TAOIHII.

[Tpy Hanmuuuu HEOOXOAMMOTO OOOPYIOBaHHS 3aHATHS MO (DU3MKE B HEKOTOPBIX
Clly4assX MOTYT NPOBOJUTHCA B MMEIOIIMXCS B 00pa30BaTeNbHOM OpraHU3alUU
MacTEepPCKUX WIN J1abopaTopusiX.

3.2. UudopmannonHoe odecnieyeHne 00ydeHust
3.3. a) ocHoBHas JiMTEpaTYpAa:

Ne HctouHuk
/o

1 | ®usuka: 6a3o0Bbiit yposens : yueOHuk / H. C. IlypsimeBa, H. E. Baxxeesckas, /1. A. Hcaes, B. M.
Yapyrun. — Mocksa : IIpocsemenune, 2024. — 512 c¢. — ISBN 978-5-09-113684-5. — Tekcr :
AJICKTPOHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/408692 (nata oopamenus: 27.01.2025).

2 | ®uszuka: 6a30BbIii ypPOBEHB: IPAKTHKYM I10 pEIICHHIO 33/1a4 : yuebHoe nocodue / H. C.
[Typsimesa, H. E. Baxeesckas, [. A. Hcaes, B. M. Yapyrun. — Mockaa : [Ipocsemenne, 2024.
— 236 c. — ISBN 978-5-09-113685-2. — Tekcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/408695 (nara obparieHus:
27.01.2025).

3 | Msakumes, I'. 5. ®usuka: 10-ii kinacc: 0a30BbId U yrayOn€HHBIN YpOBHU : yueOHuk / I'. f1.
Mskuies, b. b. Byxosines, H. H. Cotckuit ; mog penakmueit H. A. ITapdentseBoit. — 11-e usg.,
crep. — Mockaa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Teker :
9JIeKTpOHHBIH // JlaHb : anekTpoHHO-Onbnuoreynas cucrema. — URL:
https://e.lanbook.com/book/408686 (mata obpamenus: 27.01.2025).

4 | Mskumes, I'. SI. ®usuka: 11-i kiiacc: 6a30BbIi 1 yrinyOnEHHbIN ypoBHY : yueOHuk / I'. 5.
Msikuies, b. b. byxosies, B. M. Hapyrun ; nox penakuueit H. A. IlapdentreBoil. — 12-e u3n.,
crep. — Mocksa : [Ipocsemienne, 2024. — 432 c. — ISBN 978-5-09-112179-7. — Texkcr :
aneKTpoHHbIHN // JIaHb : anekTpoHHO-OuOMMoTeuHasa cuctema. — URL: (nara oOpatenust:

27.01.2025).
0) JONOJIHMUTENbHAS JIUTepaTypa:
Ne Hcrounnk
n/n

1 | AizenuoH, A. E. ®u3uka : yaeOHUK ¥ IPAKTUKYM JUTS CPEIHETO MPOPECCHOHATBHOTO
obOpazoBanmus / A. E. Alizennod. — Mocksa : U3marensctBo FOpaiit, 2025. — 380 ¢. —
(ITpoeccronansnoe odpazoBanue). — ISBN 978-5-534-18089-3. — TekcT : 31€KTPOHHBIH //
O6pazosarenpHas mwiatdopma KOpaiir [caiiT]. — URL: https://www.urait.ru/bcode/561905 (mata
obpamenusi: 27.01.2025).

2 | BacunbeB, A. A. ®usuka : yaueOHOe TocoOue A cpeaHero mpodeccHoHaIbHOTo 00pa3oBaHus /
A. A. Bacuises, B. E. ®enopos, JI. /. XpamoB. — 2-e u3na., ucnp. u gon. — Mocksa :
MznarensctBo HOpaiit, 2024. — 221 ¢. — (IIpodeccuonanproe odbpazoanue). — ISBN 978-5-
534-05702-7. — TexcT : anekTponHsbI // OOpa3oBaTenbHas miaardopma FOpaidt [caiit]. — URL:
https://urait.ru/bcode/556170 (nara obpamienus: 27.01.2025).

NEpUOANYCCKUC U3TaHUA:

No Hctounuk
/o
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1 EcrecTBeHHbIE U TEXHUUECKUE HAYKH : Hay4. )KypHal / TJ. pea. A. 5. XaBkuH. — MockBa :
00O "U3parenscrBo "CrnytHuk+", 2002 — .— Beixoaur 12 pa3 B roa. — ISBN neuarnoin
Bepcuu 1684 — 2626. — TekcT : HENOCPEICTBEHHBIN.

T') “H(OPMALMOHHBIE JJIEKTPOHHO-00PAa30BATENLHBIE PECYPCHL:

Ne Hcrounnxk
n/m
1 | Daexrponno-6ubanoreunas cuctema «9bC Jlanpy https://e.lanbook.com/
2 | Dnekrponno-6uénuoreunas cucrema « J56C FOPAWT»  https://urait.ru/
3 | <cHAYUYHAS DJIEKTPOHHASA BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 | UadopmanmonHo-nipaBoBoe obecnedeHue «Koncymprantllmoc»  (JlokanpHas
uHpOpMAMOHHO-TIPaBoOBasi cucremMa) https:// www.consultant.ru/
4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHUS JUCHUIJINHbBI
KonTposib ¥ omeHKa pacKpbIBalOTCS Yepe3 YCBOCHHBIC 3HAaHUS U

npruoOpeTeHHbIe 00YyYaIONUMUCA YMEHUS, HallpaBlieHHbIE Ha (hOPMHUPOBAHUE OOIIUX
U mnpodeccuoHalbHbIX KoMIeTeHIui. KoMneTeHuu NOKHBl ObITh COOTHECEHBI C
NPEIMETHBIMU pe3yJibTaTaMu. [l KOHTPOJS M OLIEHKM pPe3yJbTaTOB OOyYEHHs
npenoaaBaTesib BbIOMpaeT (OpMBI U METOJbl C Y4YETOM MNPOQPEeCcCHOHATU3ALIU
oOy4eHHsl IO MporpaMmme JUCIUIUIAHBI.

Kox m HanmenoBanue
(popMupyeMbIX KOMIIETEHIIM

Paznen/Tema

Tun oeHoYHBIX
MepPONpHUATHH

OK 01. BeiOupats crioco6sl

ACATCIIBHOCTH MPUMCEHUTCIIBHOK
Pa3IMYHBIM KOHTCKCTaM

petieHus 3aaa4d npoeCCUuOHANTBHON

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1.,3.2.,3.3.,3.4,,
3.5.

Pazgen 4. Temrr 4.1., 4.2.

Pasgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.

OK 02. Ucnons3oBathb
COBpPEMEHHBIE CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIpEeTaluU
nH(popManuy HUH(pOpPMaLIMOHHBIE
TEXHOJIOTUU JIJISl BBINIOJIHEHUS
3a7a4 npoQeccuoHaIbHON
JESTEIBHOCTH

Pazpgen 1. Temsr 1.1., 1.2, 1.3
Paszpen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2.,3.3.,
34.,3.5.

Pazgen 4. Temr1 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.

OK 03. IInanuposats u
peann30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATEIbCKYIO

NS TeTbHOCTD B
npodeccronanbHOil chepe,
WCTIOJIh30BATh 3HAHUS IO
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IUYHbIX KU3HEHHBIX
CUTYyaLHsIX

Pazgenm 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.

OK 04. O¢ppexruBHO

Pazgenm 1. Temsr 1.1., 1.2, 1.3

- YCTHBIU OIIPOC;

- (ppoHTaNmBHBINONpPOC;

- OLIEHKa KOHTPOJIbHBIX
pabor;

- HaOJIIOJeHHE 32 XO10M
BBITOJIHEHUS
nabopaTOpHBIX paboT;

- OIICHKA BBITIOJIHEHUS
nabopaTOpHbIX paboT;

- OIIeHKa MPaKTHYECKUX
pabort (pereHus
Ka4eCTBEHHBIX,
pacyeTHBIX,
npodeccuoHanbHO
OpPUEHTHPOBAHHBIX 3a7a4);
- OIICHKA TECTOBBIX
3aJJaHuM;

- HaOJIrOEHHUE 3a XOI0M
BBITOJIHEHUS
WH/IMBUTyaTbHBIX
MIPOEKTOB U OLIEHKA
BBINTOJIHEHHBIX ITPOEKTOB;
- BBINIOJIHEHUE
HK3aMEHallMOHHbIX
3aJaHun
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/
https://www.consultant.ru/

B3aMMOJICHCTBOBATh U PabOTaThB Pasnmen 2. Temsr 2.1.,2.2., 2.3.
KOJIJICKTUBC X KOMaHJIC Pazgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.
Pazgen 4. Temr1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
OK 05. OcymectBnsath yctHyro 1 | Pasmen 1. Temsr 1.1., 1.2, 1.3
MHUCbMEHHYI0 KOMMYHUKALIMIO HA Pazgen 2. Temsr 2.1.,2.2., 2.3.
rOCYJJapCTBEHHOM SI3bIKE Pasgen 3. Temsr 3.1., 3.2, 3.3.,
Poccuiickoit ®denepatinu ¢ 34.,3.5.
y4ETOM OCOOCHHOCTEH Paznen 4. Tembr 4.1., 4.2.
COLIMAIBHOTO U KYJBTYPHOTO Paznmen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTa Pazgen 6. Temnr 6.1., 6.2.
OK 07. CopnelicTBOBaTh Pasmen 1. Temnr 1.1., 1.2, 1.3
COXPaHEHUIO OKPYKaroIIei Pazgen 2. Temsr 2.1.,2.2., 2.3.
Cpelibl, pecypcocOepekeHHIO, Pazgen 3. Temsr 3.1., 3.2, 3.3,
MIPUMEHSTH 3HAHUS 00 34.,3.5.
W3MEHEHUHU KJIMMaTa, IPUHITUIIBI Pazgen 4. Temn1 4.1.,4.2.
OCpEKITMBOTO ITPOU3BOICTRA, Pazgen 6. Temnr 6.1., 6.2.
3¢ PEeKTUBHO NEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHSIX
1K 1.4 OpraHu30BbIBaTh U [MpodeccnonansHo -

BBIIIOJIHATH TEXHUUYECKOE
JUAarHOCTUPOBaHUE
TUAPABINYECKUX U
ITHEBMAaTUYECKUX YCTPOMUCTB U
CHCTEM.

OPUCHTHUPOBAHHBIC 3aJaHUs

IIK 2.1 YyacTtBOBaTh B
MPOEKTUPOBAHUN THIPABIMYECKUX U
MTHEBMATHUYECKHUX TPUBOIOB 11O
3aJJaHHBIM yCIIOBHSIM H pa3padaThiBaTh
MIPUHIUITHATBHBIC CXEMBI.

IIpodeccuonanbHo -
OPHUCHTHUPOBAHHBIC 3aJaHUA
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