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1. O0masn XapaKTepUCTHKA NPUMEpPHOH paboueit
NMPOrpamMmMbio01Ie00pa30BaATEIbHON JUCHMILIMHBI

O6mIeoOpa3oBaTenbHas JUCHUILUIMHA «DU3HKa» SBISICTCS 00sS3aTeIbHOMN
JacThIO 0011e00pa30BaTEILHOTO IIMKJIa 00pa30BaTeIbHOMN POrpaMMbI B
cootBeTcTBHH ¢ ®I'OC CIIO no cnenmanpHocTy 15.02.03 MoHTaX, TEXHUYECKOE
oOCTy’>)KUBaHUE ¥ PEMOHT TUIPABIMYECCKOTO ¥ ITHEBMATHIECKOTO 000Dy I0BaAHUS
(mo otpacusam).

1.2. Hesu u IUIaHUPYeMble Pe3yJbTAThl OCBOECHUSI JUCHUILTHHBI:

1.2.1. Hean 1UCHUINJIMHBI:

Conepxanue mporpamMMmbl 001IeoOpa3oBaTebHON aucHUIUIUHBL Dusnka
HaIpaBJICHO Ha JOCTHXKEHUE CICAYIOMIUX IIEJICH:

L (bOpMI/IpOBaHI/IC y 06yt1a10nmxc;1 YBCPCHHOCTH B LICHHOCTHU O6pa3OBaHI/I}I,
3HAaYUMOCTH (1)I/I3I/I‘-I€CKI/IX 3HAHUM A1 COBPEMCHHOI'O KBaJIH(i)I/II_II/IpOBaHHOFO
CIICHHAJIMCTA IIpU OCYIICCTBIICHUU CI'O HpO(i)eCCHOHaJIBHOﬁ ACATCIIBHOCTH,

e OBJIaJICHUE crienupuIeCcKou CUCTEMOU (bU3UYeCKUX  TTOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOMU;

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

® OBJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO TIIO3HAHUS TPUPOJIBI,
HCIIOJB3YEeMBbIMH B (hH3uKe (HAONIOJCHUEe, ONMMCAaHHWE, M3MEPEHHE, BBIJIBHKCHUC
TUIIOTE3, TPOBEJCHNE SKCIIEPUMEHTA);

® OBJIaJICHHEC YMEHUSIMH 00pabdaThiBaTh JAaHHBIC SKCIIEPUMEHTA, OOBICHATH
MOJTYYEHHBIC PEe3y/bTaThl, yCTAaHABIMBATh 3aBUCHMOCTH MEXIY (PU3MUECKUMHU
BEJINYHMHAMU B HAOJII0JA€MOM SIBJICHUH, AEIaTh BHIBOIBL;

e (opmupoBaHue yMmeHHs pemaTh (U3MYECKUE 3aaydl Pa3HBIX ypOBHEU
CJI0KHOCTH;

® pa3BUTHE NO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B Ipoliecce TpUOOpEeTEHHs 3HAHUM C UCIOJIb30BAHUEM PA3TUYHBIX
WMCTOYHUKOB HH(OpMAMM MU COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTUM;
yMeHu# (HopMyIupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO IO OTHOILIEHUIO
K (puznyeckoit nHGOpMALIMH, TTOITyYaeMOU U3 pa3HbIX UCTOUYHUKOB;

® BOCIUTAaHHUE YYBCTBA TOPJOCTH 33 POCCUKCKYIO (PM3HUECKYIO HAYKY.
OcBoenue kypca O/ «duzuka» npeanonaraet peieHrue caeayoluxX 3a1au:

e npuoOpeTeHue 3HaHUU O (QyHIAMEHTaIbHBIX (PU3NYECKUX 3aKOHaX,
JeXallluX B OCHOBE COBPEMEHHOM (U3NUYECKOW KapTHUHBI MHUpPA, MPHUHIIMIIOB
JEHUCTBUSI TEXHUYECKUX YCTPOMCTB U MPOU3BOJICTBEHHBIX MPOLIECCOB, O Hanboee
BAXKHBIX OTKPBITUSX B 007acTH (DU3MKH, OKA3aBIIMX OMNPEIEISAIONIee BIUSHUE Ha
pPa3BUTHE 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 [IK



Kox n HammeHOBaHHe
(opMupyeMbIX KOMIIETEHIIH
OK 01. Bei6upath ciocoOsbI
peleHus 3a1a4
pohecCuOHABLHOM
JESTEIIbHOCTH MPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo61mme

B yacTu Tpya0BOro BOCIMTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HAHUE
IIEHHOCTH MacTepCTBa, TPYAOTIO0HUE;
- TOTOBHOCTD K aKTHBHOM
JesITeIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJIBHOW HAIIPABJICHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEIILHO
BBINOJIHATH TaKYI0 AEATEIbHOCTD;

- HHTEpeC K pa3InyHbIM chepam
poeCCUOHAIBHON JEATEIHHOCTH,
OBjajieHHe YHUBEPCAIbHBIMU
YueOHbIMHU MO3HABATEILHBIMHU
JeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe AeHCTBHS:
- CaMOCTOATENbHO (HOPMYIHPOBATH U
aKTyalu3upoBaTh MpooiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYLIECTBEHHbBIN
MIPU3HAK WJIX OCHOBAHUS s
CpaBHEHHUS, KIIacCU(PUKAIIUU U
0000IIICHHS;

- ONIPEACIATD 1IN JeATENbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX
JIOCTHIKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B pacCCMaTPUBAEMBIX
SIBJICHUSIX

- BHOCUTbh KOPPEKTHUBHI B
NeATEeIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM,
OIIEHUBATh PUCKU MOCJIEACTBUM
NeATEeIIbHOCTH;

JucuuninHapHble

- ¢(hOpMUPOBAHHOCTb
MIPEACTABICHUH O POJIK U MECTE
(GU3MKY ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa, 0 CUCTEMOOOPa3yIoLIel pou
(U3MKN B pa3BUTUHU €CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHi, O BKJIaJIe POCCUACKUX
U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH; IOHUMaHUE
¢bu3nyeckoil cymHocTu
HaOJII0JaEMbIX SIBJICHUN
MHUKpPOMMpPA, MAKPOMUPA U
Meramupa; IOHUMaHue poJiu
aCTPOHOMHUU B IIPAKTHYECKON
NeSITeIbHOCTH YeJIOBEKa U
JAJIbHENIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, PONIH (PU3HKHU B
(hopMHUpPOBaHUU KPYro3opa
(yHKIMOHATIBHOW IPaMOTHOCTH
YeJI0BEKa I PEILIECHUs
MPaKTUYECKUX 3aj1ay;

- BJIAZIETh OCHOBOIIOJIAraloIMMHU
(bU3MYECKUMHU MOHIATUSIMU U
BEJIMYUHAMH, XapaKTEPU3YIOIHUMHU
(bu3mIecKre mpoIecChl
(CBSI3aHHBIMH C MEXaHUYECKUM
JBUKEHHEM, B3aUMOJICIICTBHEM Te,
MEXaHUYECKUMH KOJIEOaHUSIMH U
BOJIHAMU; @aTOMHO-MOJIEKYJIIPHBIM
CTPOEHHEM BELLECTBA, TEMJIOBBIMU
IIPOLIECCaMHU; DIIEKTPUUECKUM U
MarHMTHBIM IOJISIMH,



- pa3BUBATh KPEATUBHOE MBILIJICHUE
MIPH PEIICHUN KU3HEHHBIX MPOOIEM
0) 0a30BbIe HCCJIET0BATEIbCKIE
JleliCTBUSA:

- BJIaZICTh HaBbIKaMU y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOM
NEeSATEIbHOCTH, HABBIKAMU
paspereHus mpooieM;

- BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE
CBSI3U U aKTyaJIM3UPOBATh 3a7ady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHHUS,
HaxOJIUTh APTYMEHTHI JJIs
JI0Ka3aTesIbCTBa CBOMX YTBEPKICHHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUH
peuieHus;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B X0O/I€
pelIeHus 3a/1a4u pe3yJbTaThl,
KPUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETb MIEpEHOCUTh 3HAHUS B
MMO3HABATEJIbHYIO M MPAKTHYECKYIO
00JacTH KU3ZHEACSITEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh
OpUTHHAJIbHBIE MOJX0/IbI U PEIICHUS;

- CHOCOOHOCTH UX MCIIOJIBL30BAHUS B
MO3HABATEJILHOU U COLIMATIBHON
IIPAKTHUKE

3JIEKTPUYECKUM TOKOM,
ANEKTPOMArHUTHBIMH KOJIEOAHUSIMU
1 BOJIHAMHM; ONITUYECKUMH
SIBJICHUSIMU; KBAaHTOBBIMU
SBJICHUSIMHU, CTPOCHUEM aToMa 1
aTOMHOTO Spa,
PaIMOaKTUBHOCTHIO); BIIAJICTh
OCHOBOIOJIararoIuMHu
ACTPOHOMHUYECKUMU MOHSITUSAMH,
MO3BOJISIFOILIMME XapaKTEepU30BaTh
MIPOIECCHI, TPOUCXOIAIINE HA
3BE3/aX, B 3BE3IHBIX CHCTEMaX, B
MEKTaJaKTHYECKOU cpeie;
IBIDKEHIE HEOECHBIX TEIL,
9BOJIIONMIO 3Be3]1 M BeceneHHoi;

- BJIAJETh 3aKOHOMEPHOCTSIMHU,
3aKOHAMHU U TEOPHSIMH (3aKOH
BcemupHoro tsrorenus, [, 11 u 111
3aKoHbI HpI0TOHA, 3aKOH
COXpAHEHUS MEXAHUYECKOU
SHEPIrUH, 3aKOH COXPaHEHHUs
WMITYJIbCA, TPUHIHUII CYTIEPIIO3ULIAN
CHUJI, IPUHLIUII PABHOIIPABHOCTH
WHEPIHUATBHBIX CUCTEM OTCYETA;
MOJIEKYJIAPHO-KUHETUYECKY IO
TEOPHUIO CTPOCHUS BEIIIECTBA,
ra3oBBIEC 3aKOHBI, IEPBBIM 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHUS
3JIEKTPUYECKOI0 3apsaa, 3aKOH
Kynona, 3akon OMa 1151 ygacTka
mnenu, 3akoH Oma JjIs IMOJTHOM
BJIEKTPUYECKOM LIETH, 3aKOH
[xoyis - JleHna, 3akoH
3JIEKTPOMArHUTHON MHIYKIIUH,
3aKOH COXPaHEHHMs DHEPTHUH, 3aKOH



OK 02. Hcnonp30BaTh
COBpPEMEHHBIE CpPE/ICTBA
ITOMCKa, aHaJIu3a 1
HUHTEPIIPETaNK HHHOPMAITUH,
U HH(OpMAITOHHBIE

B 001acTH HEHHOCTH HAYYHOTO
MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U

IPSAMOJIMHEHHOTO paclpoCTpaHEHUs
CBETa, 3aKOH OTPaXCHUS CBETA,
3aKOH MPEJIOMIICHHsSI CBETA; 3aKOH
COXpaHEeHHUs YHEPTUH, 3aKOH
COXpPaHEHHUs UMITYJIbCa, 3aKOH
COXPAHEHHUS AIEKTPUYECKOTO
3apsijia, 3aKOH COXPaHEHMs
MaccoBOI0 YMciia, noctyatel bopa,
3aKOH paJiMOaKTHUBHOI'O pacraja);
YBEPEHHOE HUCII0JIb30BAaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH IpU aHaIn3e
(U3HYECKUX SIBJICHUU U TIPOIIECCOB;
- chopMUpOBaTh YMEHHUS peLIaTh
pacueTHbI€ 3a/1a4M C SBHO 3aJJaHHOU
¢bu3nvecKoil Mo/IENbI0, UCIONb3YS
¢bu3nveckne 3aKOHbI ¥ IPUHLIUIIBL;
Ha OCHOBE aHaJIM3a yCIIOBHSI 3a]1aun
BBIOMpATh PUZNYECKYIO MOJIEIIb,
BBIJICJIATH (PU3NUECKUE BEIMUUHBI U
(hopMyIibl, HEOOXOIUMBIE IS €€
peleHus, IPOBOJUTh PacyeThl U
OLICHUBATh PEATLHOCTD
HOJYYEHHOT0 3HaYeHUs PU3NUECKOit
BEJIMYMHBI; PEIIaTh KAaYeCTBCHHBIC
3aJ1auu, BHICTpanBast JOTMUECKU
HETMPOTHBOPEUYHBYIO IETIOUKY
paccyKJIeHHH C OIIOPOM Ha
W3yYeHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
SIBTICHHS

-chopMupOBaTH YMEHHSI YUUTHIBATh
TPaHUIIBI PUMEHEHUS H3YYESHHBIX
(bu3NYECKUX MOJETICH:
MaTepHalibHas TOUKa, HHEpLHAIbHAS
cucTeMa OTCUeTa, UICAbHBIN ras3;



TEXHOJIOT'MH JIJIs1 BHITTOJIHEHUS
3aja4 rnpodeccruoHalbHON
JESITeIbHOCTH

OO0I1IeCTBEHHOH NMPaKTHKH,
OCHOBaHHOT'0 Ha JUAJIOTe KyJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIBTYPHOM MHUPE;

- COBEpPILIEHCTBOBAHUE S3BIKOBOW U
YUTATEIbCKOM KYJIbTYpBl KaK CpEACTBa
B3aUMOJICHCTBUSI MEXTy JTFOABMU U
MO3HAHUS MHPA;

- OCO3HAHME LIEHHOCTH HAyYHOH
NeSITEIbBHOCTH, TOTOBHOCTh
OCYILIECTBIISATh NPOEKTHYIO U
HCCIIEIOBATENBCKYIO JESITENIbHOCTD
WHAMBUYaIbHO U B IPYIIIIE;
Ogiagenne yHMBepCAJIbHBIMH
y4eOHBIMH I03HABATeIbHBIMU
AEeHCTBUAMM:

B) padorta ¢ nHpopManmeii:

- BJIAJIETh HaBbIKAMU MOJyUEHUS
nHpOpMalUU U3 UICTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MOUCK, aHAIIU3,
CUCTEMAaTU3alMI0 U UHTEPIIPETAINIO
nH(pOpMAaIUU PA3TUYHBIX BUJIOB U
dhopm npencTaBieHus;

- C03/1aBaTh TEKCTHI B PA3TUYHBIX
(dbopmaTax ¢ ydeToM Ha3HAYCHHS
nH(OpMaIUY U LIEeIEeBOH ayAUTOPHH,
BbIOMpasi ONTUMAIBbHYIO (hopMy
MIPEJCTAaBICHNUS U BU3yaJIH3alluu;

- OLIEHUBATh JI0OCTOBEPHOCT,
JIETUTUMHOCTb HHPOPMaLINH, ee
COOTBETCTBHE MPABOBBIM U MOPAIbHO-
THYECKUM HOPMaM;

- ICIOJIB30BATh CPECTBA
MH(GOPMALIMOHHBIX U

MOJIEIHM CTPOEHUS T'a30B, KUAKOCTEN
Y TBEPJIBIX TEJI, TOUYCUHBIN
ANEKTPUUYECKUH 3apsi, saepHas
MOJIeNIb aTOMA, HyKJIOHHAs MOJIEIb
aTOMHOTO si/ipa MpU pelIeHUun
(du3nuecKux 3a1ay;

- copMHUpPOBATH COOCTBEHHYIO
MTO3UITUIO TI0 OTHOIIEHHIO K
(buzmyeckoit nHpopmaIuy,
I10JIy4aeMOU U3 Pa3HBIX
UCTOYHUKOB, YMETh UCIOIb30BaTh
U (POBBIE TEXHOJIOTHH JIJISl TIOUCKA,
CTPYKTYpUPOBaHHUS, UHTEPIIPETALIUN
U TIPEJICTABIICHUS yIeOHOU U
HAYYHO-TIOMYJISIPHON HHOpMaLKH;
Pa3BUTh YMEHUS KPUTUYECKOTO
aHaJIM3a Moy4aeMoi HHpopMaIuu
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OK 03. [InanupoBatsb u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
peANPUHUMATENBCKY IO
NeSITebHOCTD B
npodeccuoHaabHOH chepe,
UCTIOJIB30BaTh 3HAHMS 1O
(uHAHCOBON TPAaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYyaIHsIX

KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B
pEIIeHNN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 337124 C
coOJroieHneM TpeOoBaHUM
PrOHOMUKH, TEXHUKH 0€30TaCHOCTH,
THTHUEHBI, pecypcocOepekeHusl,
MIPABOBBIX U ITUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€30MMacCHOCTH;

- BJIaJICTh HABBIKAMU
pacro3HaBaHMs U 3aLIUTHI
nHpopManuu, HHHOPMAITHOHHOK
0€30MaCHOCTH JIMYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0
BOCIIMTAHUS:

-- cOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHs1, STUYECKOTO MTOBEICHUS;

- CIOCOOHOCTH OLIEHUBATh CUTYALHIO
Y IPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JINYHOTO BKJIaJa B
MIOCTPOEHHUE YCTONYUBOTO Oy TIyIIEro;
- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM
ponuTensiM U (WIn) IPYyTUM djeHam
CEMbH, CO3JaHUIO0 CEMbHU Ha OCHOBE
OCO3HAHHOTO IPHUHATHUS HEHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBUH C
TpaauuusiMu Hapo10B Poccuu;
OgByajgenne yHMBepCAJIbHBIMH
peryJsiTUBHbIMHU ACHCTBUAMMU:

4) cCaMOOPraHM3aLu:

- CaMOCTOSTENBHO OCYLIECTBIIATh
[I03HABATEJIBHYIO IEATEIBHOCTD,

- BJIaZIcTh OCHOBHBEIMHM METOIaMU
Haquoro II03HaHUs,
UCTIONB3YEMBIMU B (DHU3HKE:
HpOBOJII/ITI) prIMI)Ie 1 KOCBCHHBIC
U3MepeHHs PU3NIECKUX BEITHYHH,
BbIOMpAsi ONITUMaJIbHBIN CIOCO0
W3MEPEHUSI U UCTIONb3Ysl U3BECTHBIE
METO/Ibl OIIEHKH MOTPEIIHOCTEN
U3MEPEHUI, TPOBOIUTD
HCCIEIOBaHNE 3aBUCUMOCTEN
(hU3HYECKUX BEUYHH C
HNCIIOJIBb30BAHUECM HpSIMBIX
U3MepeHUul, OObSICHSATD MOTyYCHHBIE
pe3yNbTaThl, UCMOJB3YS (PU3HUECKHE
TEOPHH, 3aKOHBI U MOHATHUSA, U
JeNaTh BBIBOJBI, COOIIOAATE
MpaBmia 6€30MacHOTO Tpy/ia IPU
MPOBEJICHUU UCCIIEOBAHHI B
pamKax y4eOHOT0 3KCIIepUMEHTA U
y4eOHO-UCCIIeI0BATEIbCKOM
NCATCIIBHOCTHU C UCITIOJIB30BAHUEM
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BBISIBJISITH MPOOJIEMBL, CTABUTH U
(dbopMyHpoBaTh COOCTBEHHEIC 32191
B 00pa30BaTeNIbHOM 1€ATEIbHOCTH U
KU3HEHHBIX CUTYaIMSIX;

- CaMOCTOSTEIbHO COCTABIATH TIaH
pereHust MpoOIeMBbl C yIeTOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

- TaBaTh OLIEHKY HOBBIM CUTYallUsIM;
CIIOCOOCTBOBAThH (POPMUPOBAHUIO H
MIPOSIBIICHUIO IUPOKOU SPYIAUIINH B
pa3HbIX 00JaCTsIX 3HAHUH, ITOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U
KYJbTYpPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

WCTIOJIB30BATh MPUEMBI pedIeKCUn
JUIS OIICHKU CUTYaIllH, BEIOOpA
BEPHOTO PEILICHUS;

- YMETb OLIEHUBATh PUCKHU U
CBOEBPEMEHHO NPUHUMATh PEIICHUS
110 UX CHUYKEHUIO;

B) 3MOIMOHAJIbHBIH HHTE/IEKT,
Npeanoaararmmum
c¢hopMHPOBAHHOCTD:

BHYTpPEHHEN MOTHBAIUH,
BKJIFOYAKOIIEN CTPEMIICHUE K
JOCTUKEHUIO LIEJIU U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE
J€MCTBOBAThH, UCXOMAS U3 CBOUX
BO3MOKHOCTEH;

- OMIIATHH, BKIIOYAIOIIEH
CIOCOOHOCTH MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUHUTBHIBATh €T0 MPHU OCYIIECTBICHUH
KOMMYHHKAITUH, CIIOCOOHOCTh K

U(PPOBBIX U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO
000py10BaHus; CPOPMHUPOBAHHOCTh
IIPEACTABICHUN O METOAaX
IIOJIyYEHUS HAyYHBIX
ACTPOHOMUYECKUX 3HAHUI
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OK 04. DpdextuBHO
B3aMMOJICHCTBOBATh U PabOTATh
B KOJUICKTUBE U KOMaH/IC

COYYBCTBHUIO U COIICPCIKUBAHUIO,

- COLIMAIbHBIX HaBBIKOB,
BKJIIOYAIOIUX CLIOCOOHOCTh
BBICTPAauBaTh OTHOIIEHUS C
APYTUMH JFOABMU, 3a00TUTHCS,
IIPOSIBJISITH UHTEPEC U pa3pelaTh
KOH(JIMKTBI

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOONPEEIICHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLIMAJIBHON JeSIT€IbHOCTH;
Ogiajenne yHMBepCAJIbHbIMH
KOMMYHHKATHBHBIMH /I CTBUAMM:
0) coBMecTHasi 1eiTeJIbHOCTh:

- IOHUMATh U UCIIOJIb30BaTh
MIpeUMyIIecTBa KOMaHIHON U
WH/MBUYalbHOM padoThI,

- IPUHAMATH LIEJIM COBMECTHOM
JESTEIbHOCTH, OPTaHU30BBIBATh U
KOOpJIMHHUPOBATh IEUCTBUSA 11O €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JEWCTBUM, PACTIPEEATh PO C
y4€TOM MHEHUI yYaCTHUKOB
00CyXJaTh pe3yIbTaTbl COBMECTHOM
paboTsI;

- KOOPJIMHUPOBATh U BBIMOJIHATD
paboTy B yCIIOBHSIX pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3alMO/JIEICTBHYS;

- OCYILECTBIIATh TIO3UTUBHOE
CTPaTErMYECKOE MOBEJCHHUE B

- OBJIaJICTb YMCHUSAMU pa60TaTB B
TPYIIIE C BBIIOJHEHUEM Pa3JIMYHBIX
COIIMaJIBHBIX pOJIGfI, IJIaHUPOBATH
paboTy Ipynibl, palliOHAIBEHO
pacnpenenarb AesTEIbHOCTD B
HECTaHJAPTHBIX CUTYALIMSIX,
AQJICKBATHO OLICHUBATH BKJIAJ]
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIIBI B
pElIeHNE pacCMaTpUBaEMOM
poOIeMbI
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OK 05. OcymiecTBiIsSITh YCTHYIO
U MUCbMEHHYI0 KOMMYHHKAIIHIO
Ha roCyJIapCTBEHHOM SI3bIKe
Poccuiickoit ®eneparuu ¢
y4eToM 0coOeHHOCTEN
COLMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pa3IUYHbIX CUTYaLMsX, IPOSABIATH
TBOPYECTBO U BOOOpakeHUE, OBITH
MHUIMATUBHBIM

Ognagenne yHMBepCAJIbHBIMH
peryJISITHBHBIMHU 1eiCTBUSIMH:

I') IPUHATHE ce0s1 U APYTUX JIO/eii:
- IPUHUMATh MOTHUBBI U apPTyMEHTbI
JPYTUX JIOJEH NP aHAIU3E
Pe3yJIbTaTOB JIEATEIILHOCTH;

- IPU3HABaTh CBOE MIPaBO U MIPABO
APYTUX JI0/Ied Ha OLIUOKH;

- pa3BHUBAThb CIIOCOOHOCTD
IMOHUMATb MUP C TO3UIUU APYTOTO
YCJIO0BCKa

B o6sacTH 3cTeTHYECKOTO
BOCIIUTAHHSA:

- 3CTETUYECKOE OTHOILIEHUE K MUDY,
BKJIFOYast 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA,
TpyZAa U OOIECTBEHHBIX OTHOLICHHUH;
- CIIOCOOHOCTh BOCIIPUHUMATh
pa3IMYHbIE BUIBI HCKYCCTBA,
TpaJULIUK U TBOPUYECTBO CBOETO U
JPyTUX HapOJ0B, OLYIIATh
SMOIIMOHAIIBHOE BO3ICHCTBUE
HCKYCCTBa;

- YOSXKI€HHOCTb B 3HAYMMOCTH JIJISI
JMYHOCTH U 00111ecTBa
OTEYECTBEHHOT'O U MUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TpaguIMi U HAPOJHOTO TBOPYECTBA;
- TOTOBHOCTH K CAMOBBIPAXXEHUIO B

pa3HbIX BUJAaX UCKYCCTBA, CTPEMIICHUE

IMPOABJIATH KAYCCTBA TBOp‘IeCKOﬁ

- chopmupoBaTH YMEHUS
pacro3HaBaTh (pU3NUECKHe IBICHUS
(mporiecchbl) U OOBACHATH UX Ha
OCHOBE M3YYEHHBIX 3aKOHOB!
PaBHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE IBH)KEHUE,
CBOOOJIHOE TTaJcHUE TEN, ABHKEHNE
10 OKPY>KHOCTHU, HHEPIHS,
B3aMMOJICHCTBHE TeEIl,
KoJebaTenbHOe IBIKEHUE,
pEe30HaHC, BOJIHOBOE JIBUYKEHUE;
nuddy3us, OpOyHOBCKOE TBUKEHHE,
CTPOCHHE KUIKOCTSH U TBEPJIBIX
TeJ, U3BMEHEeHHEe 00beMa Tel Mpu
HarpeBaHuu (OXJIaX/IeHUN),
TETJIOBOE paBHOBECHUE, HCTIApEHHE,
KOHJICHCAIIHs, TUIaBJICHHUE,
KpUCTAJTU3aIUs, KAUTICHUE,
BJIQ)KHOCTh BO3/yXa, CBA3b CpEAHEH
KHHETUYECKOW SHEPTUHU TEILIOBOTO
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OK 07. CopeticTBOBaThH
COXPaHEHUIO OKPYXKarolen
Cpelbl, pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIUMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, YPHEKTUBHO
JIEWCTBOBATH B YPE3BbIUYAMHBIX
CUTYyalusx

JMYHOCTH;
Ogiaienne YHUBEPCAIbHBIMHU
KOMMYHHKATHBHBIMH JIEHCTBUSIMH:
a) o01IeHue:

- OCYIIECTBJIATH KOMMYHHKAIIHH BO
BceXx cdepax KU3HU;

- pacro3HaBaTh HeBepOaTbHBIC
cpencTBa OOIIeHUs, TOHUMATh
3HAYCHUE COI[MAIILHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA
KOH(IMKTHBIX CUTYallui U CMSTYaTh
KOH(JINKTHI,

- pa3BEpHYTO U JIOTUYHO U3JIararb
CBOIO TOYKY 3PEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

B o6sacTH 3K0/10rMYECKOr0
BOCIIUTAHMSA:

- chopMHPOBAHHOCTH IKOJIOTUYECKOM
KYJbTYpPBbl, IOHUMAaHUE BIHUSHUA
COLIMAJIbHO-9KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON
Y COLMAIBHOM CpeJibl, OCO3HAHUE
r7100aNbHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

- IJIJAHUPOBAHUE U OCYILECTBIICHUE
JIEWCTBUI B OKPY’KAIOILEH cpeie Ha
OCHOB€ 3HaHUs LIEeJIEH YCTONYUBOTO

JIBYDKEHUS MOJIEKYJI ¢ aOCOIIOTHOM
TEMIIEpaTypOH, IOBBIILICHHUE
JIaBJICHUs ra3a IIpU ero HarpeBaHuu
B 3aKPBITOM COCY/IE, CBSI3b MEX]TY
napaMeTpaMM COCTOSIHUA I'a3a B
M30IIpoLeccax; MEKTPU3aLus Te,
B3aUMO/IEIICTBHE 3apsI0B,
HarpeBaHue IPOBOJIHUKA C TOKOM,
B3aUMO/IEIICTBHE MarHUTOB,
ANEKTPOMAarHuTHasE UHAYKLNS,
JieficTBUE MarHUTHOTO I10JIs1 Ha
IPOBOJHMK C TOKOM M JIBUKYILIUICS
3apsijl, SIEKTPOMAarHUTHBIE
KOJICOAHHS U BOJIHEI,
HpSMOJIMHEHHOE paclpoCTpaHeHHE
CBeTa, OTpaXXECHUE, IIPEIOMIICHUE,
uHTEepepeHIus, AUpaKIus u
MOJIApU3aLlus CBETA, TUCIEPCUs
cBeTa; (POTOIEKTPUUECKUN FPPEKT,
CBETOBOE JIaBJIEHNE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAs U
VICKYCCTBEHHAsI palMOAKTUBHOCTh

- chopmMupoBaTh YMEHUSI IPUMEHSITh
MOJTyYeHHbIE 3HAHUS IS
OOBSICHEHUS YCIOBUN MPOTEKAHUS
(bu3nYecKuX sIBICHUH B IPUPOJIE U
JUTST IPAHSITHS TPAKTHYECKIX
peLIeHUN B ITIOBCEHEBHON KU3HU
Juist obecriedeHust 0e30MacHOCTH IpU
00paIeHnu ¢ OBITOBBIMU
puOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS
3I0POBBS U COOJTIOICHUSI HOPM
9KOJIOTMYECKOT 0 TIOBEJICHUS B
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nK 3.1.

NnK 3.3.

Pa3BUTHA YCTIOBEUYCCTBA, Oprmanmeﬁ cpeac; IOHNMaHHuE

AKTUBHOE HETIPUATHUE JICHCTBUM, HEO0OXOIUMOCTH TPUMEHEHUS
MPUHOCALINX BPE OKpYXKarolei JNOCTHXKEHUH (PU3UKU U TEXHOJIOTUI
cpene; JUIS paliMOHaIbHOIO

- YMEHHE NPOTHO3UPOBATH MIPUPOAONOIB30BAHUS

HEOJIarONPUSATHBIC IKOJIOTUIESCKUE

MOCTEACTBUS TPEAITPUHUMAEMBIX

JEUCTBUMN, IPEAOTBPALATh UX;

- paclIMpeHHUE OMbITa ACATEILHOCTU

9KOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-

HCCIIEI0BATEIILCKOM, MPOEKTHON 1

COLIMAJIbHOM JeSITEIIFHOCTH

Ocy1iecTBIATh KOHTPOJIb padOThI arperaToB, CUCTEM, MEXaHU3MOB OYPOBBIX
YCTaHOBOK IKCILTyaTallAOHHOTO U ITyOOKOTO Pa3BeI0YHOI0 OypeHHs Ha
He(Th U Ta3.

Y4acTBOBaTh B KOMITJIEKCE PabOT IO PEMOHTY OypOBOTO 000PYAOBAHUS IIPH
OypeHnr He(DTSIHBIX U Ta30BbIX CKBAKHUH..

OcywecTtTBNATH
KOHTPONbL paboThsl
arperaToB,CuUCTEM,
MeXaHW3MOB
6ypoOBbB X ycTaHOBDOK
sKcnnyaTauUWOHHOT
mrnybokoro
pa3BeNOYHOTO
bypeHMUdas Ha HedTb U

ras3.

0
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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 IVIAH U COAePKaHMe TUCHHUILIMHBI «DU3HKa»

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. II-I'IKK§13
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.

Ilom €HUuua/ibHan IHepui. 3akon COXPAHernus”
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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 3.1..
KHHETHYECKOH| MEKMOJIEKYIISIPHOTO B3aMMO/ICHCTBHSI. Crpoenue MK3.3.
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
MNnK3.1..
MNnK3.3..
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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 Kupxzoga 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 Onpeodenenue 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 Hccnedosanue
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 I;KK 3; 13 :
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 I;KK?;?,
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
MNnK3.1..
MNK3.3.

24



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
CHCTEMBI 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
IIpomexyTouHAst aTTeCTANMS: YK3aMCH
Bcero: | 174
180

YcaoBus peanu3zanuu NporpaMmbl 001eo0pa3oBaTe/IbHOM IMCHUILINHBI

3.1. TpeboBanusi K MUHUMAJbHOMY MATEPUATIBLHO-TEXHUYECKOMY
o0ecre4eHnIo

Peanuzanust y4eOHOM JUCHUIUIMHBI TpeOyeT Haauuus y4eOHOro kaOuHeTa U
nabopaTopuu (HU3UKH.

O6opynoBaHue yueOHOTO KaOMHETa:

MOCaJ0YHbIE MECTa MO KOJMYECTBY OOyYarolMXCs, KJIacCHas J0cKa, pabodyee MecTo
MPerno/1aBaTelis.

ABTOMAaTU3UPOBAHHOE paboyee MECTO ¢ MOAKIIOYEHUEM K ceTu HTepHeT:

KOMIIBIOTEpP, MYJIbTUMEIUNHBIA MPOEKTOP, OJKpaH IPOCKUUOHHBIM HACTEHHBIN
PYJIOHHBIN.

VYyeOHbIe KOMIUIEKTHI JJISI MPOBEACHUS JTa00OPATOPHO-MPAKTHUECKUX PadOT.

TexHuueckue cpeacTBa 00yUEHHUS:

[udporas nadboparopus o GU3NKE I YUUTEIIS,

[udposas nadbopaTtopust o GPu3nKe IJ1s yUEHUKA,

Becbl TEXHHMUECKHUE C pa3HOBECAMHY;

Komrmnekt 1t 1abopaTOpHOTro MpakTUKyMa MO ONTHKE;
KommuiekT 111 1a00paTopHOTo NpakTUKyMa M0 MEXAHUKE;
KommuiekT st mabopaTopHOro MpakTUKyMa MO MOJIEKYJISIPHOM
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bu3MKe U TEpPMOAMHAMUKH;

7.  KommiekTt ajig 1abopaTOpHOro MPAKTHUKyMa MO 3JIEKTPUYECTBY
(c reneparopom);

8.  KomrmuiexT asist u3yueHus BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUU
(colHeUHOM, BETPOBOM  BHEpruM, OHO-, MEXAHUYECKOH U
TEPMOAJIEKTPUUECKONIHEPTETUKH );

9. AwmmepmeTp 1a00paTOPHBIN;

10. BoabT™meTp 1a00paTOPHBIN;

11. Komopumerp ¢ HaOOpOM KaJIOPUMETPUUECKHUX TEJT;

12. TepmomeTp 1a00paTOPHBIL;

13. KoMruiekt mjisi HU3y4eHHs] OCHOB MEXAHWUKHU, ITHEBMATUKUA U

BO300HOBJIIEMBIX HCTOYHHUKOB OHCPI'UHU,

14. Bbapometp-anepoun;

15. biok nuTtaHus perympyeMblii;

16. Be06-xamepa Ha MOJBUKHOM IIITATUBE;

17. Buaeokamepa aiis pabOThI ¢ ONTHYECKUMU NPUOOpaAMH;
18. T'enepaTop 3ByKOBOM;

19. T'urpometp (ICUXpPOMETP);

20. I'py3 HaOOpHBIif;

21. [InHaMOMETp NEMOHCTPALUOHHBIN;

22. KommiekT nocyasl JEMOHCTPAMOHHON C TPUHAJICKHOCTIIMU;
23. MaHOMeETp KUAKOCTHOM 1€MOHCTPAIIMOHHBIN;

24. Metp NEMOHCTPALOHHBIN;

25. MHuUKpOCKOIT AEMOHCTPAMOHHBIN;

26. Hacoc BakyymHbIii KOMOBCKOTO;

27. CTOnUK MOABEMHBIN;

28. IrtaTuB IEMOHCTPALIMOHHBIN (PU3UYECKUIL;

29. DNEeKTpOIUINTKA;

30. HaOop neMOHCTpaIlMOHHBIN 0 MEXaHUYECKUM SIBICHUSIM;
31. HabGop [aeMOHCTpallMOHHBIM 110 JWHAMHUKE BpaliaTeIbHOIO
JBH>KCHUS,

32. Halop 1eMOHCTpaIIMOHHBIN M0 MEXaHUYECKUM KOJICOaHUSIM;
33. HaGop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHUI;

34. Benepko Apxumena;

35. Masgrauk MakcBesa;

36. Habop ten paBHOTO 00BEMA;

37. Habop Ten paBHOU MacChl;

38. Ilpubop s AeMOHCTpaIy aTMOC(EPHOTO TaBICHUS;

39. Ilpusma, HaKJIOHSIOIIASCS C OTBECOM;

40. Ppluar 7€MOHCTPAIIMOHHBINT;

41. Cocynabl COOOILIAIOIINECS;

42. CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

43. Tpy6ka HeroToHa;
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44.
45.

[ITap [Tackans;
Habop nAeMOHCTpallMOHHBIM 10 MOJIEKYJSIpHOH (uU3NKE U

TCIIJIOBBIM SABJICHUSAM,

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Habop neMoHCTpallMOHHBIH 110 Ta30BBIM 3aKOHAM;

Habop xanwiispos;

TpyOka aJist IeMOHCTPALIMKY KOHBEKIIUU B KUJIKOCTH;

[{uMHIpBEI CBUHLIOBBIE CO CTPYTOM;

[ITap ¢ kombLOM;

BBICOKOBOJIBTHBINM HCTOYHUK;

['enepatop Ban-ne-I'paada;

Jo3umerp;

KamepToHbl Ha pE30HAHCHBIX SAIIUKAX;

Komrmuiekt npubOpoB M MPUHAIIEIKHOCTEH IJIsI TEMOHCTpALUU

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

56. KommuiekT npuOopoB AJisi U3y4eHHs MPUHIIUIIOB PaiuonpuemMa u
paauonepenayu;

57. KOMIUIEKT NMpOBOJIOB;

58. Marnur gyrooOpa3HbIii;

59. Marsut nonocoBor J1€MOHCTPAHOHHBIN;

60. MammHa 31eKTpodopHasi;

61. MaATHUK dIEKTPOCTATUYECKUM;

62. Halop no u3y4eHn0 MarHuTHOTO MOJIsl 3EMJIH;

63. HabGop neMOHCTpallMOHHBIM MO MAarHUTHOMY TOJIIO KOJIBIIEBBIX
TOKOB;

64. HabGop neMOHCTpaIMOHHBIHN 10 MOJIYITPOBOHUKAM;

65. Habop neMoHCTpaIlMOHHBIN TI0 TOCTOSTHHOMY TOKY;

66. HaGop 1eMOHCTpAallMOHHBI 1O 3JEKTPUYECKOMY TOKY B
BaKyyMe;

67. Habop 1eMOHCTPAaIIMOHHBIN 1O JIECKTPOIUHAMUKE;

68. Habop nisa neMoHCcTpalu MarHUTHBIX MOJICH;

69. Halop nisa n1eMoHCTpaluu dIEKTPUIECKUX TTOJICH;

70. TpaunchopmaTop y4aeOHBIN;

71. Ilamouka CTEKJISIHHAS;

72. Tlanouxa >00HUTOBAS;

73. Ilpubop Jlenua;

74. CTpeliku MarHUTHBIE HA IITATUBAX;

75. CynTaH 3J1eKTpOCTaTUYECKUN;

76. LlTaTUBBI U30IUPYIOLIUE;

77. DAEKTPOMArHUT pa30OPHBIIA,

78. Habop 1eMOHCTPAIIMOHHBIN 110 TEOMETPUIECKON ONTHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBON ONTHKE;

80. CnexkTpockom ABYyXTPYOHBIN;

81. Habop criekTpanbHbIX TPYOOK C HCTOUHUKOM MUTAHUS;
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82. VYcranoBka mis uzydeHust Gpotodpdexra;

83. Habop neMoHCTpalMOHHBIN 1Mo TocTosiHHOTO [I1aHka;

84. Kommiaekt HarIsIHbIX mocoouit TS MOCTOSIHHOTO
HCITOJIb30BaHUS;

85. KomruiekT mopTpeToB /it opopMIICHHUS KaOUHETA;

86. KoMIUIEKT 1eMOHCTPAITMOHHBIX YICOHBIX TaOHII.

[Ipn Hamuuuum HEOOXOIUMOro OOOpYIOBaHUsSI 3aHATHS MO (U3UKE B HEKOTOPBIX
ClIlydasiX MOTYT TPOBOJIUTHCS B HMEIOIIMXCSA B 00pa3oBaTEebHON OpraHu3alyu
MaCTEpPCKUX WIIN Jab0paTopHsiX.

3.2. MupopmanuoHHoe obecrieyeHne 00y4eHust

a) OCHOBHasl JIuTeparypa:

No Hcrounuk
/T
1 | ®usuka: 6a30BbIif yposens : yueOnuk / H. C. Ilypermesa, H. E. Baxeesckas, /I. A. Hcaes, B. M.

Yapyrun. — Mockaa : [Ipocsemenune, 2024. — 512 ¢. — ISBN 978-5-09-113684-5. — Texkcr :
MeKTpoHHBI  //  JlaHb : JJIEKTPOHHO-OMOMMoTeynass ~ cucrema. —  URL:
https://e.lanbook.com/book/408692 (mara obpamenus: 27.01.2025).

@usnka: 0a30BBIH YPOBEHbB: MPAKTHUKYM IO PEUICHHUIO 33j1a4 : yueOHoe nmocobue / H. C.
[TypermieBa, H. E. Baxxeesckas, /. A. Ucaes, B. M. Hapyrun. — Mockaa : [Ipocsenienue, 2024.
— 236 c. — ISBN 978-5-09-113685-2. — TekcT : a1neKTpoHHbIH // JIaHb : 3IeKTpOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/408695 (nata obparienusi:
27.01.2025).

Msikumes, I'. 5. @usuka: 10-i knacce: 6a30BbIl U YIIyOnEHHBIN ypoBHY : yueOHuK / . 1.
Msxues, b. b. byxosies, H. H. Cotckuii ; mog penakuueit H. A. [lapdentbeBoit. — 11-e u3g.,
crep. — Mocksa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Teker :
ANeKTpOoHHBIHN // JIaHb : anekTpoHHO-O0uOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408686 (narta obopamenus: 27.01.2025).

Msxures, I'. 5. @usuka: 11-if kinacc: 0a30BbIi U yriyOJEHHBIN ypOBHU : yueOHuUK / I, S1.
Msxkumes, b. b. Byxosues, B. M. Hapyrun ; nox penakuueit H. A. ITapdentseBoit. — 12-e usn.,
crep. — Mockaa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Tekcr :
3JIeKTPOHHBIH // JIaHb : anekTpoHHO-O0nbmoreyHas cucrema. — URL: (marta obpatueHus:
27.01.2025).

0) JONOJIHMTENbHAS JIUTepaTypa:

No Uctounuk
n/m
1 | Aiizenon, A. E. ®usuka : yueOHUK U TPAKTUKYM JIJIS1 CPETHETO MPOoheCCHOHATHFHOTO
obpazoBanus / A. E. Aiizennion. — Mocksa : U3natensctBo FOpaiit, 2025. — 380 ¢. —
(ITpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-18089-3. — TekcT : 35e€KTPOHHBIH //
Oo6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/561905 (nata
obpamenusi: 27.01.2025).
2 | Bacunbes, A. A. ®usuka : yaeOHOE TocoOue I CpeHero MpodhecCHOHATBLHOI0 00pa30BaHus /

A. A. Bacunbes, B. E. ®enopos, JI. [. XpamoB. — 2-e u3zn., ucnp. u gon. — MOCKBa :
WznarensctBo FOpaiit, 2024. — 221 ¢. — (IIpodeccuonanproe oopazosanue). — ISBN 978-5-
534-05702-7. — Texkcr : anextpoHHbIi // O6pa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/556170 (mara obpamenus: 27.01.2025).

MePUOIUYECKHIE H3TaHUS:
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Hctounuk

1 | EcrecTBeHHbIC U TEXHUUECKUE HAYKH : Hay4. )KypHan / TJ. pea. A. 5. XaBkuH. — MockBa :
00O "U3parenscrBo "CrytHuk+", 2002 — .— Beixoaur 12 pa3 B roa. — ISBN neuarnoi
Bepcuu 1684 — 2626. — TekcT : HENOCPEICTBEHHBIN.

T') “H(OPMALMOHHBIE JJIEKTPOHHO-00PAa30BATENILHBIE PECYPCHL:

Ne Hctounnxk
n/n
1 | Daexrponno-6ubanoreunas cuctema «9bC Jlanpy https://e.lanbook.com/
2 | Dnekrponno-6uénuoreunas cucrema « J5C FOPAWT»  https://urait.ru/
3 | <cHAYUYHAS DJIEKTPOHHASA BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 | UadpopmanmonHo-nipaBoBoe obecnedyeHue «Koncymnprantllnroc»  (JlokanpHas
nHPOpPMAMOHHO-TIpaBoOBasi cucremMa) https:// www.consultant.ru/
4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS JUCUUIJINHbBI
KonTposib ¥ omeHKa pacKpbIBalOTCS Yepe3 YCBOCHHBIC 3HAHUS U

npruoOpeTeHHbIe 00yYarOIMMUCA YMEHUS, HallpaBJIE€HHbIE Ha ()OPMUPOBAHHUE OOIIMX
U mnpodeccuoHalbHbIX KoMIeTeHIui. KoMneTeHuu N0KHBl ObITh COOTHECEHBI C
NPEIMETHBIMU pe3yibTaTaMu. [l KOHTPOJS M OLIEHKM pPe3yJbTaTOB OOy4EHHs
npenojaBaTesib BbIOMpaeT (OpMBI U METOJbl C Y4YETOM MNPOPEeCCHOHATU3ALIU
oOyueHus 1o MporpaMMe AUCHUILINHBIL.

Kox u HaumeHoBanme Paznen/Tema THIl OIIEHOYHBIX
(hopMupyeMbIX KOMIIETEHIIM MeponpUus THIA
OK 01. BriOupaTs criocoOsI Paspmen 1. Temnr 1.1., 1.2, 1.3

penrenus 3a1a4 npodeccuonanbHol | Pasmen 2. Temsr 2.1., 2.2., 2.3.
JEATEIIbHOCTH TPUMEHHUTEIIBHOK Paszgen 3. Temsr 3.1.,3.2.,3.3.,3.4.,
Pa3IMYHBIM KOHTEKCTaM 3.5.
Pazgen 4. Temrr 4.1., 4.2.
Pasgen 5. Temnr 5.1.,5.2., 5.3.
Pasznen 6. Temn1 6.1., 6.2.
OK 02. Ucnons30BaTh Pazpgen 1. Temsr 1.1., 1.2, 1.3
COBPEMEHHBIE CPE/ICTBA MTOUCKA, Pazgen 2. Temsr 2.1.,2.2., 2.3.
aHalii3a U MHTEPIpPETAIUU Paznen 3. Temsr 3.1.,3.2.,3.3.,
nHpopmanuu unHdopmauronusle | 3.4., 3.5.
TEXHOJIOTHH IS BBIITOJIHEHUS Pazgen 4. Temr1 4.1.,4.2.
3aJa4 npoQeccuoHaIbHON Paznen 5. Tems 5.1., 5.2., 5.3.
NEeATETbHOCTU Pazgen 6. Temn1 6.1., 6.2.
OK 03. IlnanupoBats u Pasmen 1. Temrr 1.1., 1.2, 1.3
pealn30BBIBaTH COOCTBEHHOE Pazgen 2. Temsr 2.1.,2.2., 2.3.
npodeccuoHansHOE U Pazgen 3. Temsr 3.1., 3.2, 3.3.,
JINYHOCTHOE Pa3BUTHE, 34,35.

NPEANPHUHUMATENBCKYIO
JEATEILHOCTD B
npodeccuoHanbHOH chepe,
WCTIOJIh30BaTh 3HAHUS 10
(hMHAHCOBOW TPAMOTHOCTH B

- YCTHBIW OIPOC;

- (poHTaNBHBINONpPOC;

- OLIEHKa KOHTPOJIbHBIX
pabor;

- HalJIIOJeHHE 32 XO10M
BBITOJIHEHUS
nabopaTOpHBIX paboT;

- OIICHKA BBITIOJTHEHUS
nabopaTOpHBIX paboT;

- OIICHKA MPaKTHYECKUX
pabot (perieHus
Ka4eCTBEHHBIX,
pacyeTHBIX,
po¢eCCHOHATBHO
OpPUEHTUPOBAHHBIX 3a7a4);
- OIICHKA TECTOBBIX
3aJIaHuM;

- HaOJIrOJEHHUE 3a XOI0M
BBITTOJIHEHUS
WH/IMBUyaTbHBIX
MIPOEKTOB U OIIEHKA
BBINTOJIHEHHBIX ITPOEKTOB;
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/
https://www.consultant.ru/

PAa3JINYIHBIX ) KU3HCHHBIX
CUTyalusax

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U PadOTaThB
KOJJICKTHBE U KOMaH/IE

Pazgen 1. Temer 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.

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

OK 05. OcyuiecTBiATh yCTHYIO U
MUCbMEHHYIO KOMMYHHKAIHIO Ha
rOCY/IapCTBCHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0coOeHHOCTEH
COIIMAJIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

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

Pazgen 4. Temnr 4.1., 4.2.
Pasgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.

OK 07. ConencTBOBaThH
COXPaHCHHIO OKPYKAIOIICH
Cpebl, pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MCHEHHH KIIMMATa, IPUHIIUTIBI
OepeKITMBOTO MPOU3BO/ICTBA,

3¢ (HEeKTHBHO JACHCTBOBATH B
YpEe3BbIUANHBIX CUTYAIHSIX

Pasgen 1. Temnr 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.

Pazgen 4. Temnr 4.1.,4.2.
Pazgen 6. Temnr 6.1., 6.2.

- BBIITIOJIHCHUC
3K3aMCHAIIMOHHBIX
3aJIaHUN

I1K 1.4 Opranu3oBbIBaTh U
BBITIOJIHATh TEXHUYECKOE
JMarHOCTUPOBaHUE
TUIPaBIMYECKUX U
ITHEBMaTUYECKUX YCTPOUCTB U
CHCTEM.

[TpodeccuonanbHo -
OPHUCHTHUPOBAHHBIC 3aJaHUA

TIK 2.1 YyacTBOBaThH B
MIPOSKTHPOBAHUH THIPABINICCKAX U
MTHEBMATHUYECKHUX TPUBOIOB 11O
3aJIaHHBIM YCJIOBHUSIM U pa3padaThiBaTh
MIPUHIUITHATBHBIC CXEMBI.

IIpodeccuonanbHo -
OPHEHTHPOBAHHBIE 33/ 1aHUSI
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