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1. O0mas xapakTepuCTHKA MPUMEPHOil padoyeil IporpaMmbl
001eo0pa3oBaTe/IbHOM TUCUMILIMHBI

OO6meoOpa3oBaTenbHas AUCHUIUIMHA «DU3HKa» SBISETCS 00S3aTETHLHON YaCThIO
o01reo0pa3oBaTeILHOTO IUKIAa 00pa30BaTEILHON MPOrPaMMBl B COOTBETCTBHU C
®I'OC CIIO no cnermansHocTH 21.02.20 IpukiaaaHas reoae3us.

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIITUHBI:

1.2.1. Hean nucHMNJIMHBI

Conepxanue mporpaMMbl  0011e00pa3oBaTebHON  TUCITUTUINHBL Du3nka
HaIpaBJICHO Ha JOCTHXKEHUE CIICAYIONIUX IIEJICH:

e (QopmupoBaHue y 00y4aromuxcsi yBEpeHHOCTH B IICHHOCTH 00pa30BaHMUs,
3HAYUMOCTH (U3UYECKUX 3HAHUM 11 COBPEMEHHOTO KBATU(PHUIIMPOBAHHOIO
CHEIUAIKCTA MPU OCYIIECTBICHUH €r0 MpodhecCUOHATBHOM NeATeIbHOCTH;

e OBJIaJICHUE crienupuyecKou CUCTEMOU (dbu3nyecKux  TMOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOMU;

® OCBOCHHME OCHOBHBIX (DU3UUECKUX TCOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOrO TO3HAHUSI MPUPOIBI,
UCIIOJIb3yeMbIMH B (u3uke (HAOII0/IeHHEe, ONMHMCAHWe, U3MEPEHHUE, BBIJIBUKCHUE
TUIO0TE3, MPOBEACHUE IKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUAMH 00paldaThiBaTh JAHHBIC DKCIIEPUMEHTA, OOBIACHIThH
MOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXIY (DU3NYECKUMHU
BEITMYMHAMU B HA0JII0IA€MOM SIBJICHUH, JIEIATh BHIBOIBI;

e (QopmupoBaHue ymeHus pemath (GU3MYECKHUE 3aJauyd Pa3HbIX ypOBHEH
CJI0°KHOCTH;

® pa3BUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce MPHUOOPETEHHS 3HAHUN C MCIIOJIb30BAHUEM Pa3TUYHBIX
WCTOYHUKOB HWH(OpPMAIMM U COBPEMEHHBIX WH(OOPMAIIMOHHBIX TEXHOJOTHUIA;
yMeHu# (GopMyIupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO TIO OTHOIIICHUIO
K (pr3ndeckoit mHGOpMAIIHH, TTOTyIaeMOM U3 pa3HBIX UCTOUYHUKOB;

® BOCIIHUTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3HUECKYIO HAYKY.
OcBoenue kypca O/l «Duszuka» npenanonaraet peleHrue caeayomuxX 3a1au:

e mpuoOpeTeHue 3HAHUN O (QyHIAMEHTATBHBIX (PU3NYECKUX 3aKOHaX,
JeXallluX B OCHOBE COBPEMEHHOM (M3MUECKOW KapTHUHBI MHpA, NPHUHIUIIOB
JENUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hauboliee
BAXKHBIX OTKPBITUSAX B 007acTH (DU3UKU, OKA3aBIIMX OMNPENEIAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e TMOHUMaHWEe (GU3UYECKON CYIIHOCTH SIBICHUH, MPOSBISIONIUXCS B paMKaX



HpOHBBOHCTBeHHOﬁ ACATCIBbHOCTH,

® OCBOCHHE CIOCOOOB HCIOJIb30BaHUA (PU3UUECKUX 3HAHUU IS PEIICHUs
NPAaKTUYECKUX U TPOPECCHOHANBHBIX 3a/1a4, OOBACHEHHs SBICHUN NPUPOIDI,
NPOM3BOJICTBEHHBIX W TEXHOJOTMYECKUX IMPOLECCOB, NPUHIMIIOB JACHCTBHS
TEXHUYECKUX IPUOOPOB U YCTPOICTB, oOecreueHus: 6e301macHOCTH MPOU3BOICTBA U
OXpaHbl IPUPOJIBL;

e (opmupoBaHWe yMEHUH pemaTh  Y4COHO-TIPAKTUYECKHUE  3aJaud
bu3HIECKOTO copepKaHusl ¢ yu€ToM MpodecCHOHAIBHON HAIIPaBICHHOCTH,

® MPUOOPETEHNUE OMbITAa MO3HAHUS U CAMOIIO3HAHUS; YMEHUH CTaBUTH 3a/1a4
U pelaTh IpodaemMbl ¢ yu€ToM NpodhecCuOHaTbHOM HAalpaBIEHHOCTH;

e (opmupoBaHME YMEHHWI WCKaTh, aHAJIM3UPOBaTh U 00padaThHIBAThH
busnueckyro nHGOpMAIHIO C YIETOM MpodhecCHOHANTBHON HAMTPaBICHHOCTH;

® [IOJITOTOBKAa OOYYAaIOIMXCS K YCIEIIHOMY OCBOCHHUIO IUCHUIUIUH U
MoayJell mpodecCHOHANBHOTO NHUKIA: (OPMUPOBAHME y HUX YMEHHUM U OIbITa
NeSATEIbHOCTH, XapaKTEPHBIX JIJIsl MpOo(deCcCUii UiTh CTICIIMAIbHOCTEHN, MOTy4aeMbIX B
poecCHOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3AIIUSIX;

® [OArOTOBKa K (OpPMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyliero
CHelMaUCTa: caMOoOOpa3oBaHMs, KOMMYHHUKAIUM, COTPYJHUYECTBA, IPUHATHUSA
pelmieHnid B CTaHJAPTHOM W HECTAaHAAPTHOW CHUTyalUsX, IPOEKTHPOBAHMS,
npoBeneHus — (puzmyeckux — u3MepeHuil, AddexkTuBHOro W 0E30MACHOIO
WCITOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB, COOIIOEHUS IPABUI OXPaHBI
TpyJa npu padore ¢ Gu3nuecKuMu NpuOopaMu U 000PYTI0BAHUEM.

OcobeHHOoCTh (POPMHUPOBAHUS COBOKYIMHOCTH 3a/lay U3y4dyeHUs (DU3UKH IS
CUCTEMBI ~ CpeAHEero npo(deccHOHaTbHOTO  OOpa30BaHMs  3aKIIOYaeTCs B
HEOOXOJMMOCTH pealu3aluu MNpo(ecCuoHaIbHON HAMPaBIEHHOCTH PEIIaeMBbIX
3as1a4, yuéra 0COOCHHOCTEN c(hephl NeITeTbHOCTH OYAYIUX CIEeIIHAIUCTOB.

B pe3ynpTaTe 0OCBOCHMS TUCIUILIMHBI 00yYaroIUics JOHKEH 3HATh:

® CMBICJI TOHATHM: (UBUYECKOE SBJICHUE, TUIMOTE3a, 3aKOH, TEOpHs,
BEIIIECTBO, B3aMMOJICHCTBHE, AJICKTPOMAarHWTHOE II0Jie, BOJIHA, (POTOH, aTOM,
aTOMHOE€ SJIPO, HOHU3UPYIOIINUE U3ITYUYCHUS;

e cMbICH (U3MYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuia,
UMITYJIbC, pab0OTa, MEXaHWYEeCKas HHEPTvs, BHYTPEHHSS HHEPrus, abCONrOTHas
TEMIIEpaTypa, CPEAHAs] KUHETUYECKas SHEPrysl YacTUIl BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJICKTPUUECKUN 3apsi;

® CMBICT (DU3UYCCKUX 3aKOHOB KIIACCHUCCKOW MEXaHWKH, BCEMHUPHOTO
TATOTCHUS, COXPAHEGHHUS DHEPIHH, WMIIYJIbca M JJICKTPUYECKOTO 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKIHU, (OTOIPdeKTa;

® BKJAQJ POCCHUHCKMX W 3apyOCKHBIX YUYEHBIX, OKa3aBIIUX HaMOOJbIIEE
BIIUSIHUE HA pa3BUTHE (DUBUKU;
B pesynbrare 0CBOCHUS AUCIUTIIMHBI O0YYaOIIHUICS JOJIKEH YMETh:

¢ IIPOBOJUTH HEI6JHOI[CHI/I$I, IINIAHUPOBATDb U BBIIIOJIHATE OKCIICPUMCHTEI,



¢ BbIJIBUTATH TUIIOTE3bI U CTPOUTH MOJCIIH,

® MPUMEHATH TMOJy4YEHHBIC 3HaHUSA TI0 (Qu3uke a1 OOBICHCHUS
Pa3HO00pa3HbIX (GU3HUECKUX SBJICHUM U CBOMCTB BEILIECTB;

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

® ICMOJIb30BaTh NPUOOPETCHHBbIE 3HAHUS U YMEHUS ISl  PEIIeHUs
MPaKTUYECKUX 3a/lad  TMOBCEJHEBHOM KU3HM, oOecriedeHus Oe30MacHOCTU
COOCTBEHHOM  KU3HM, PAIMOHAIBHOTO  MPUPOJOMNOJB30BAHUS M OXPaHbl
OKpYXaloIlel Cpeibl.

® OIUCHIBATH U OOBSICHATH (PU3NUECKHE SIBIICHUS M CBOMCTBA TEJI: CBOMCTBATa30B,
XKUIKOCTEH W TBEPABIX TEN; 3JEKTPOMArHUTHYIO HHAYKIHIO, PACHPOCTPAHCHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYEHHE U MTOIVIOIIEHUE CBETA
aToMoM; GoTodhPexT;

¢ OTJIMYAaTh r'MIIOTC3bI OT HAYYHBIX Teopnﬁ;
¢ JicJ1aThb BBIBOJBI HA OCHOBC SKCIICPUMCHTAJIbHBIX JAHHBIX

® JIPUBOJUTL IMPHUMCPLI, ITIOKA3bIBAIOINNC, YTO: Ha6JIIOI[eHI/I$I N SKCIICPUMCHT
SIBIISIFOTCSL OCHOBOM JJIA BBIABMOXKCHUSA THIIOTC3 U TGOpI/If/'I, IMO3BOJIAIOT IIPOBCPUTH
HCTHUHHOCTb TCOPCTHUYCCKUX BBIBOIOB, (1)I/ISI/ILIGCKa}I TCOpUA HACT BO3MOKHOCTD
OOBSACHATH U3BECTHBIC SIBJICHUS IMpUpOAbl U HAYYHBIC (baKTI)I, MMpCaACKAa3bIBATh CIIC
HCU3BCCTHLBIC SABJICHUA,

® IIPUBOIUTH IPUMEPHI MPAKTUUECKOTO UCIIOJIb30BAHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKM U DJJEKTPOAMHAMMKA B DHEPIETHUKE,
Pa3JIMYHBIX BHJIOB DJJIEKTPOMArHUTHBIX M3JIy4EHUM Ui Ppa3BUTHS pPaguo M
TEJIEKOMMYHUKALIMA, KBAaHTOBOM (PU3MKK B CO3aHUU SAEPHOU HSHEPIETUKH,
Ja3epoB;

e BOCIIPUHMUMATh M HA OCHOBE MOJIYYCHHBIX 3HAaHUM CaMOCTOSITEIBHO
OllcHUBaTh WHQOpMaIuio, cojaepxairytocs B cooOmeHusx CMU, Hurepnere,
HAYYHO-TIOMYJISIPHBIX CTAThSIX.

¢ IIPUMCHATH IMOJYUYCHHBIC 3HAHUWA HJI PCIICHUA (bHSI/I‘-IeCKI/IX 3ada4,

® ONpenemsATh XapakTep (uanyeckoro mpoiecca mo rpaduxy, TadIHIE,
dopmyne”;

U3MEPATH Pl GU3MUECKUX BEIMYUH, IPEACTABIISS PE3yabTaThl U3MEPEHUH C
Y4ETOM UX MOTPELIHOCTEN.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHUSI 0011e00Pa30BATENIbLHOI
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne TUCIHUIUINHA uMeeT pu hopmupoBannn u pazsutuu OK u
[TK



Koa u HaumeHoBanue GopMupyeMbIX
KOMIIeTeHIH

OK 01. Bri6upatsb criocoObl pemeHus
3as1a4 npodeccuoHaAIbHON
JEeSITeIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oomue

B yacTu Tpya10BOro BoCIMTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TPYI0II00HE;

- TOTOBHOCTb K aKTUBHOM JI€SITEIbHOCTH
TEXHOJIOTMYECKOMN U COLIMAILHON HAIPaBJICHHOCTH,
CIOCOOHOCTH HHUITMUPOBATH, TUIAHUPOBATh U
CaMOCTOSTEIIFHO BBITIOIHATH TAKYIO JIEATCIIbHOCTD;
- HHTEPEC K pa3InuHbIM cepam nmpodheccuoHaTbHON
JIeSITeIIbHOCTH,

OBJaieHue YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTEIBHO (hOPMYIUPOBATH U
aKTyaJlu3upoBaTh MpobIeMy, pacCMaTpUBATh €€
BCECTOPOHHE,;

- YCTaHaBIIMBATh CYUIECTBEHHBIN IPU3HAK WU
OCHOBAHWUS JUIsl CPABHEHU S, KJIaCCU(UKAIIUU U
0000IIeHHS;

- OTIPECIIATH 1NN JAeATEIHLHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBHI B IEATEIILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
KU3HCHHBIX TIPOOIEM

0) 0a30BbIE HCCIEN0BATENbCKUE 1eCTBUS:

- BJIaJICTh HaBBIKAMH y4eOHO-UCCIIE0BATEIILCKON 1
MIPOEKTHOM 1€ATeIbHOCTH, HABBIKAMU pa3pelIeHus
npo0Jem;

- BBISIBJISITH IPUUUHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIM3UpPOBATH 3a/1a4y, BBIABUTATh TUIOTE3Y €€

JAucnunianHapHbie

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHUN O POJIH U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTUHE MUPA, O CHCTEMO0Opa3yIomIei
poiau (pU3MKK B pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTHM, O BKJIa/ie
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKW; TOHUMaHHE (HU3NIECKOI
CYIIIHOCTH HaOJI0AaeMBIX SIBJICHUI MUKPOMUDA,
MaKpOMHpa U MEramupa; NOHUMaHUEe POJIU
aCTPOHOMMH B IPAKTUYECKOM JIEeSTEIbHOCTH
YyeJlIoBeKa U JIaJbHEHNIIEM HayYHO-TEXHUYECKOM
Pa3BUTHUH, POJIU PU3UKHU B HOpMUPOBAHUH
Kpyro3opa 1 (pyHKIIMOHAJIbHON TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs IPAaKTUYECKUX 3a/1a4;

- BJIAZIETh OCHOBOIIOJIAraloIIMMH (PU3NUECKUMHU
HNOHATHAMHU U BEJIMYMHAMU, XapaKTEPU3YIOLINMHU
(u3nueckre nmpoueccsl (CBI3aHHBIMU C
MEXAHUYECKUM JABH)KEHHUEM, B3aUMOJEHCTBUEM
TeJ, MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJIHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM BEILECTBA,
TEIUIOBBIMU NPOIIECCAMU; IIEKTPUUECKUM U
MarHUTHBIM IOJISIMH, 3JIEKTPUYECKUM TOKOM,
AJIEKTPOMAarHUTHBIMU KOJI€0aHUSMHU U BOJTHAMU;
ONTUYECKUMU SIBJICHUSIMH; KBAaHTOBBIMU
SBJIEHUSIMHU, CTPOCHHEM aTOMa U aTOMHOTO $/1pa,
PaAMOaKTUBHOCTBIO); BIAJETh
OCHOBOIOJIaraloluMy aCTPOHOMUYECKUMU
MOHATHUSIMU, [TO3BOJISIFOIIMMHU XapaKTEpU30BaTh
MIPOLIECCHI, TPOUCXOSIINE Ha 3B€3/1aX, B
3BE3JHBIX CUCTEMAX, B MEKTaJTaKTUYECKON CPELE;
JIBM)KEHUE HEOECHBIX TEJI, IBOJIIOLHIO 3BE31 U
Bcenennoi;

- BJIJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U



PEIICHUA, HAXOAUTh apryMCHTBI JJIs1 10Ka3aTCIbCTBA

CBOMX YTBEPXKICHHI1, 3a]1aBaTh apaMEeTPhl U
KPUTEPHH PELICHHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B XOJIC PCIICHHS
3aa4uu pe3y.]'IBTaTbI, KpI/ITI/I‘ICCKI/I OILICHHUBATh UX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH H3MEHCHHE B
HOBBIX YCJ'IOBI/IHX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEILHYIO U
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KHN3HEACATCIIbHOCTH,

- YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIE UIEH, IIPEIaraTh
OpI/IFI/IHaJIBHBIe IIoaAXOoabl U peHICHI/Iﬂ;

- CIIOCOOHOCTH UX HUCIIOJIb30BAHUSI B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTUKE

TEOpHSIMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il n
III 3akonbl Hht0TOHA, 3aKOH COXpaHEHUS
MEXaHUUYECKON 3HEPIUH, 3aKOH COXPAaHEHUs
UMITYJIbCa, IPUHIUI CYEPIIO3UIIUU CHII,
MPUHIUIT PAaBHOIIPABHOCTH MHEPLUATBHBIX
CUCTEM OTCUEeTa; MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, a30BbIE 3aKOHBI,
NEePBbIN 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHHUs IEKTPUUYECKOTO0 3apsi/ia, 3aKOH
Kynona, 3akon OMa 11 yuacTKa Lemnu, 3aKOH
Oma 17151 TOJTHOM AJEKTPUYECKOM LIeTH, 3aKOH
Jxoyns - Jlenna, 3aK0H 371€KTPOMarHUTHON
UHAYKLIHH, 3aKOH COXPaHEHUS YJHEPTHH, 3aKOH
IPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOH
OTpa)XKEHUsI CBETA, 3aKOH NPEJIOMIICHUS CBETA;
3aKOH COXPaHEeHHsI SHEPTUH, 3aKOH COXpaHEHUs
HMITYJIbCA, 3aKOH COXPaHEHUS JIEKTPHIECKOIO
3apsi/ia, 3aKOH COXPaHEHUs] MacCOBOT'0 YHCIIA,
noctynarel bopa, 3aKkoH paglo0aKTHUBHOTO
pacmaja); yBepeHHOe UCTIOIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH NP aHaIN3e HPU3UIECKUX
SIBJICHUH U IIPOLECCOB;

- chopMHpOBaTH YMEHUS pelIaTh pacyeTHbHIE
3a/1a4y¥ ¢ SBHO 33JaHHON (PU3NYECKON MOJEIBIO,
HCTIONB3Ys (U3UYECKHE 3aKOHBI U TIPUHITUTIBI; Ha
OCHOBE aHallM3a YCIOBUS 33]]a4i BEIOMPATh
(bu3MYECKyI0 MOJIENb, BBIACTATh GU3NYECKUE
BETTUYUHBI ¥ POPMYIBI, HEOOXOIMUMBIE IS €€
peleHus, TPOBOIUTh PacueThl M OIICHUBATh
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NIECKOM
BEJIMYMHBI; pelIaTh KaueCTBEHHBIC 3a/1a4H,
BBICTpanBasi JOTMYECKH HEMPOTUBOPEUHUBYIO
LIEMIOYKY PACCYKJIECHHI C OMOPOM HA U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UIECKUEC SIBICHUS



OK 02. Mcnoynb30BaTh COBPEMEHHBIC
CpezAcTBa MOUCKA, aHAIN3a U
WHTEpIpeTau nHHopMauu, u
WH(POPMAIIMOHHBIC TEXHOJIOTUH IS
BBINOJIHEHUS 32124 TPO(ECCHOHATLHON
JeSTeILHOCTH

B o0y1acTH IEHHOCTH HAYYHOI'O MO3HAHUS

- ¢hopMHPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JMAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATEILCKON
KYJBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS MEKIY
JIOJIbMU U TTO3HAHUS MHUPA;

- OCO3HAHME [IEHHOCTU HAyYHOH ACSATEIHHOCTH,
TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
MCCJIEI0BATENbCKYIO S TEIbHOCTh MHAUBUAYATBHO
U B TPYIIIE;

OBianeHue yHHBEPCAJIbHbIMH YUeOHBIMH
NMO3HABATEJLHBIMU /Il CTBUAMM:

B) padora ¢ nndopmanueii:

- BIIQJIeTh HaBBIKAMU TIOy4eHUsI HHPOPMAIUHU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYLIECTBIISAITh MMOUCK, aHAJN3, CUCTEMATU3AIUIO U
WHTEPIPETAIHi0 HHOOPMAITUU PA3IMYHBIX BUIOB U
dbopM TpeCcTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax c
y4eTOM Ha3HaueHus: HPOPMAIUU U 11eJIeBOM
ayJIMTOpUH, BBIOUpPas ONTUMAIILHYIO POpMY
MPEACTABICHUS U BU3YAIU3alINH;

- OIIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
uH(pOpMaIliH, €€ COOTBETCTBUE MPABOBLIM U
MOPJIbHO-ITUYECKUM HOPMaM;

- ACIIOJIb30BaTh Cpe/icTBA HH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUHN B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aIMOHHBIX 33/]1a4 ¢ COOII0ICHUEM
TpeOOBaHUI SPrOHOMHKY, TEXHUKH OE€30MMAaCHOCTH,
TUTHUEHBI, pecypcocOepexeHus], MPaBOBBIX U

-chOopMHpPOBATh YMEHHUS YIUTHIBATH TPAHUIIBI
NPUMEHEHUS U3yYEHHBIX (PU3NUECKUX MOJCIICH:
MarepuaibHasi TOUuKa, MHEpLHAJIbHAsI CUCTEMa
OTCYeTa, UACATbHBIN I'a3; MOJICJIU CTPOCHHUS Ta30B,
JKUAJIKOCTEN U TBEPJBIX TEJI, TOYEUHBII
BJIEKTPUYECKUM 3apsil, iJepHas MOJIeNb aTOMa,
HYKJIOHHAsi MOJI€NIb @aTOMHOTO Si/[pa MPHU PEIICHUH
(bu3mvecKux 3a1a4;

- chopmMEpOBaTH COOCTBECHHYIO MO3HUITUIO TIO
OTHOIIEHHUIO K (PU3UIECKON HHPOPMALIHH,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB, YMETh
HCITOJIB30BaTh IU(DPOBBIC TEXHOIOTHH JJIS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
IpeCTaBICHUs yueOHOM U HAyYHO-TTOMYJISIPHOM
uH(GOPMAITUH; PA3BUTh YMEHUS KPUTHUECKOTO
aHaJIM3a Moy4aeMoil uHpopMaruu



OK 03. I[InanupoBate 1 peagn30BHIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIMATENBCKYIO IeATEIbHOCTD
B ipodeccnoHanbHol chepe,
WCTIOJIb30BaTh 3HAHUS 10 (PUHAHCOBOU
IPaMOTHOCTH B Pa3JIMYHBIX KHU3HCHHBIX
CUTYaIHUsAX

STHUYECKHX HOPM, HOPM HH(OPMALIMOHHON
0e30IacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHMS U 3AIIUTHI
nHpopmaruu, nHOOPMAITMOHHONW 0€301aCHOCTH
JTUYIHOCTH

B obsacTn AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

-- c¢OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATUYECKOI0 NIOBE/ICHUS;

- CIIOCOOHOCTH OLICHUBATH CUTYALIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYUBOTO OYIYIIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTEISM U
(unu) IpyruM 4ieHaM CEMbH, CO3/IaHUIO0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIECHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULIUSIMU
HapoaoB Poccuu;

OBiaieHHue YHHBEPCAJIbHBIMH PeryJsiTHBHbIMU
AeMCTBUAMMU:

a) CAaMOOPraHU3aLMA:

- CaMOCTOSITEIBHO OCYIIECTBIIATH I03HABATEIbHYIO
JESITENIbHOCTD, BBISBIISITH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON AEATEIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTENBHO COCTABIIATh IUIAaH PELICHUS
IPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
IIUPOKOU IPYIUIIUU B PA3HBIX 00IACTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHbBIN U
KYJIbTYPHBIN YPOBEHb;

- BJIaICTb OCHOBHBIMU METOJaMH HAYYHOI'O
IIO3HAHHMS, HCIIOJIb3YEMbIMU B (PU3HKE: TIPOBOIUTD
IMPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BEJINYMH, BEIOMPast ONTUMAIBHBIN CIIOCO0
N3MCPCHUS U UCITIOJIB3Yyd N3BECCTHBIC METO/bL
OLICHKH MOTPEITHOCTEeN N3MEPEHUH, IPOBOANTH
UCCIIEIOBaHUE 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH C MCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHHIA,
OOBSACHATH MOJIYYEHHBIE PE3YIIbTAThI, UCTIONb3YS
(du3MUeCcKre TEOPUH, 3aKOHBI ¥ ITOHATHS, U JIeTIaTh
BBIBO/IBI; COOJTIOAATh NpaBKiIa 6€301acHOTo Tpyaa
IpY IPOBEIEHUH UCCIIE0OBAaHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTA U yUeOHO-
UCCIIeI0BAaTEIbCKON EATEIbHOCTH C
HCIIOJIb30BaHNEM IU(POBBIX U3MEPUTENBHBIX
YCTPOUCTB U J1aOOPaTOPHOro 000PYIOBAHUS;
c(hOpMUPOBAHHOCTD MPEACTABICHUI O METOAaX
HOJYYEHHUs] HAYyYHbIX aCTPOHOMUYECKHX 3HAHUN



OK 04. DddextrBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/E

0) CAMOKOHTPOJIb:

HCITOJIH30BaTh MPUEMBI pe(DIICKCHH JIJIs1 OTICHKH
CUTYyaIliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIH HHTEJIJIEKT,
NnpeanoJaralumi c)opMUpPOBAHHOCTD:
BHYTPEHHEH MOTHBAIIMHU, BKIIOYAIOIIEH CTPEMIICHHE
K JIOCTHKEHUIO LIETU U YCIIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE JACHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

- SMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBAThH €T0
IIPHU OCYIIECTBIEHUU KOMMYHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHIO U COTEPEIKNBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX
CIIOCOOHOCTH BBICTpanBaTh OTHOILLIEHUS C
JPYTUMHU JIFOABMHU, 3200TUTHCS, TIPOSIBIISATH
MHTEpEC U pa3peraTh KOH(IUKTHI

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
Y CaMOOIIPEIEIIEHHUIO;

-OBJIaJIEHNE HABBIKAMH y4e€OHO-UCCIIEI0BATENHCKOM,
MIPOEKTHOU M COLIMATIbHOM JAEATEIbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU 1eHCTBHAMM:

0) coBMecTHasA AeATeJbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATD 1I€JId COBMECTHOM JESATEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICHUCTBHS 1O €€
JIOCTUKEHUIO: COCTABJIATH IUIaH IEUCTBUM,
pacupenensiaTh pojid ¢ y4e€TOM MHEHHH YYaCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX

- OBJIaJIETh YMEHUAMHU paboTaTh B IPYyIIIE C
BBINIOJIHEHHEM PA3JIMUHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy rPYIIBL, PAlIMOHAIBHO
pacnpenensiTh AesTeIbHOCTh B HECTaHAAPTHBIX
CUTyalusX, aACKBATHO OICHHUBATH BKJIAJ KaXX10I0
W3 YYaCTHUKOB T'PYIIIHI B PEIICHHUE
paccMaTpuBaeMoi TPOOIEMBI



OK 05. OcyiecTBisITh YCTHYIO U
IMACBMEHHYIO KOMMYHHUKAIIMIO Ha
roCyJ1apCTBEHHOM s13bIKe Poccuiickon
denepanyy ¢ y4eToM 0COOCHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

peabHOT0, BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

- OCYILECTBJIATh MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM
OBJ1aieHUe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHA
JeHCTBUSAAMM:

I') NpUHSATHE ce0sl U IPYTHX JIIOIei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOACH
IIPU aHAJIM3€ PE3YJbTATOB AEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTUX JIFOJICH Ha
OIIINOKH;

- pa3BUBATb CIIOCOOHOCTH MOHUMATH MuUp €
MMOo3unuu Jpyroro 4€JI0BCKa

B obs1acTH 3cTeTMYECKOr0 BOCIIUTAHUS:

- CTETHUYECKOE OTHOLIEHUE K MUPY, BKJIHOYAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a U OOLIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH BOCITPUHUMATD PA3JINYHbIE BU/IBI
HCKYCCTBa, TPaJULIUU U TBOPUECTBO CBOETO U APYTUX
Hapo0B, OIYIATh YMOLNOHAIBHOE BO3/IEHCTBUE
HCKYCCTBA;

- yO@XJIEHHOCTh B 3HAYMMOCTH JJIsl JINYHOCTH U
oOmiecTBa 0TEYECTBEHHOTO M MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPaJULUIl U HAPOJHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIPA)KEHHIO B PAa3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSBIIATH KaueCcTBa
TBOPUYECKOH JINYHOCTH;

OBiaieHUe YHHBEpPCAJIbHBIMH
KOMMYHHUKATHBHBIMH eiiCTBUAMM:

a) o01eHue:

- OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cepax

- chopmupoBaTH YMEHUS PACIIO3HABATH
(usnueckue sBIEHUS (IPOLIECCHI) U OOBICHITH UX
Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE,
CBOOOJIHOE TTaJicHUE TEN, ABHKEHUE T10
OKPYXKHOCTH, MHEPIIHS, B3aUMOJICHCTBHUE Tell,
KosebaTeIbHOe IBUKECHNE, PE30HAHC, BOJTHOBOE
nBuxkeHne; mupdysus, OpoyHOBCKOE TBUKEHHE,
CTPOCHHE KUIKOCTCH U TBEPIBIX TEJ, H3MECHEHHE
o0beMa Tel Mpu HarpeBaHUU (OXJIAXKICHUN),
TEIUIOBOE PAaBHOBECHE, NCIIAPCHHE, KOHICHCAIINS,
IJIaBJICHUE, KPUCTAJUTM3AIINS, KUTICHHE,
BJIQYKHOCTH BO3/IyXa, CBSA3b CPEAHCH
KHHETUYECKOW SHEPTUU TEeTIOBOTO TBUKEHUS
MOJIEKYJI ¢ a0COIFOTHOM TEMITEPaTypOi,
TIOBBIIIICHUE JIaBJICHUS Ta3a MPH €ro0 HarpeBaHUU B
3aKPBITOM COCY/IE, CBS3h MKy MTapaMeTpaMu
COCTOSTHUS Ta3a B M30IPOLIECCaX; AICKTPHU3AIHS
TEJI, B3AaUMOJICHCTBHUE 3aps0B, HATPEBaHHUE
MIPOBOJHHUKA C TOKOM, B3aUMOJICHCTBUE MAarHUTOB,
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OK 07. CozneiicTBOBaTh COXPaHEHUIO
OKpY>Karollei cpebl,
pecypcocOepexreHnI0, IPUMEHSTh
3HaHUA 00 U3MEHEHUU KJIUMara,
TIPUHITUITBI OEPEHKITNBOTO
IIPOU3BO/ICTBA, 3P (HEKTUBHO
JENCTBOBAThH B UPE3BbIYaHBIX
CUTYyaIHsIx

[IK 4.2.

[IK 4.8.

KU3HU,;

- pacro3HaBaTh HeBepOaIbHbIE CPEICTBA OOLCHMUS,
IIOHUMATh 3HAYECHHUE COLMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX
CUTYalluid ¥ CMATYATh KOH(IMKTHI;

- Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM S3BIKOBBIX CPEACTB

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MMOHUMAaHUE BIIUSIHUSA COUUAITBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM
CpeJibl, 0CO3HAHUE ITI00ATBLHOIO XapaKTepa
HKOJIOTMYECKUX MPOoOiIeM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE JACHCTBHUI B
OKpYKarOIlIel cpe/ie Ha OCHOBE 3HAHUS LIEJIEi
YCTOMYMBOI'O Pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKPY’KaloIlei cpene;

- YMEHHUE MTPOTHO3UPOBATH HEOIArONPHUSITHBIC
JKOJIOTHYECKHE MOCIIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM, IPEJOTBPAILATh UX;

- pacCIIMPEHUE ONBITA IEATEIBHOCTH IKOJIOTHYECKOU
HAaIpPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOW, IPOEKTHON U COLMAIIBHOM
JIEATEIIbHOCTH

ANIEKTpOMAarHuTHasi MHAYKLHUSA, AeCTBHE
MarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM H
JBYDKYIUICS 3apsijl, YIEKTPOMarHuTHbIE
KoJIeOaHUs ¥ BOJHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepenuus, udpakuus u
MOJISIPU3ALINS CBETA, IUCIICPCHS CBETA;
(dhoTornekrpuueckuii 3P PeKT, CBETOBOE JTaBJICHHE,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aToMa
BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAs
pPalnOaKTUBHOCTD

- c¢hopMUPOBATh YMEHUS IPUMEHSTH TIOJTYYCHHBIC
3HAHUA ISl OOBSICHEHUS YCIOBHM MPOTEKAHUS
(U3NYECKUX SIBICHUH B IPUPOE U IS IPUHATHUS
MPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN XKU3HU
Ui o0ecriedeHns Oe30MacCHOCTH MpH 00paleHnH
¢ OBITOBBIMU NMPUOOPAMH U TEXHUUECKUMHU
YCTPONCTBaMHU, COXpAaHEHHUS 3[JOPOBbS U
COOJTIO/ICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B
OKpy’Karolel cpesie; NOHNMaHHe He00X0AMMOCTH
MIPUMEHEHUSI TOCTHKEHUN PU3UKU U TEXHOJIOTUI
JUIsL PallMOHAIBHOTO MTPUPOJIOTIONIb30BaHUS

BBINONHATH MOATOTOBKY Ie0Je3MYeCKON MOJOCHOBBI IS MPOSKTUPOBAHUS U pa3pabOTKH reHepaabHbIX

IUIAHOB OOBEKTOB CTPOUTCIILCTBA.

Hcnonb30Bath crenuagbHble TeoJe3udecKue MpuOOphl U MHCTPYMEHTHI, BKIIOUasi COBPEMEHHBIE

3JICKTPOHHBIC TaXEOMETPhI U TPUOOPHI
peleHus 3aJa4 IPUKIAJHOM TEOAC3UM,

CHYTHHKOBOﬁ HaBUTraliuu,
BBITIOJIHATH

npeaHa3HauYCHHBIC JJI
HUX UCCIICAOBAaHUEC, IIOBCPKU U
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IOCTUPOBKY.

[1K4.9. BeImonHATE  cnennanu3upoBaHHBIC reoie3nuecKre paboThl MPH AKCILTyaTallud HHKECHEPHBIX
00BEKTOB, B TOM YHCIIC HAOIIOJCHUS 32 nepopManusaMu 3aHUN U MHKEHEPHBIX



2. CTpykTypa u coaep:kaHue 0011e00pa30BaTeIbLHON 1M CIUNINHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bupa yueonoii O0BeM B
padoThbI yacax
O0bem 00pa3oBaTeIbHOI TPOrPaMMBbI 180
AUCHUTLINHBI

1. OcHOoBHOE coIep:KaHue 80
BT. 4.
TEOPETUIECKOE O0yUeHUE 58
1abopaTOpPHBIE 3aHATHS 10
KOHTPOJIbHBIE pa0OThI 12
2. IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE 88
cojJep:KaHue
BT. U..
TEOpEeTUIECKOoe 00yueHue 64
71a00paTOPHBIC 3aHATHS 24
IIpomexyTouyHas aTTecTanus (IK3aMeH) 12




2.2. TemaTHYeCKHUIl NJIAH U COJAePKAHUE IUCHUILIMHBI «DU3HKA»

Haunmenosanu
epa3aesioB U
TeM

Conep:xanue yueOHOro MaTepuaJa,
JadopaTopHbie U
NpakTu4YecKue padorsbl,
HHAUBHUAYAJBHBIN MPOEKT
(eciu npedycmompenil)

(0114 8
eM
qgac
(1) :3

Dopmupyem

ple o01mme u

npogeccuon
aJIbHbIE
KOMIeT
eHIIUM

1

2

w

4

BBenenue.
du3zuka n
METObI
HAY4HOI'0
MO3HAHUA

Conep:xanue yueOHOro MaTepuaJia:

dusnka dbyHIaMeHTalbHAasE Hayka O MPHUPOJC.
EcrecTBeHHO-Hay4HBIN METOJ MO3HAHUs, €T0 BO3MOXKHOCTH
U TpaHULbl NPUMEHUMOCTH. OKCHEPUMEHT U TEOpUs B
rporecce MMO3HAHUS IPUPOBIL. MopenupoBaHue]
¢u3nveckux SBICHUH U TporueccoB. Poib sKcriepuMenTa u
TEOpUM B IIpollecce IIO3HAHWS NpUpoabl. Pusnueckasy
BenuurHa. Pusznyeckue 3aKoHbl. ['paHUIBI IPUMEHUMOCTH
¢busznueckux 3akoHOB M Teopuid. [IpuHIMI COOTBETCTBUS.
[Tonstne o ¢usmueckoir kaptuHe wMupa. llorpemrHocTy
U3MepeHuil (QU3NYEeCKUX BEIUYUH. JHaAueHue pusuxu npu
oceoenuu npogpeccuit CI10 u cneyuanvnocmen CII0

OK 03
OK 05

Pa3gen 1. Mexanuka

12(4
/)

Tema 1.1
OcHOBBI
KHHEMATHKHU

ConepxaHue y4eGHOr0 MaTepHaJa:

MexaHuueckoe [BMJKEHHME W €ro BuAbl. MarepuaibHas
Touka. CKanapHvie U 6eKMOpHbIe Pu3uyecKue 6enudutbl.
OTHOCHTENBHOCT MEXaHW4YecKoro JBumxkeHus. Cucrema
orcyera. [Ipunuun otHocutenbHocTH ['amunes. CrocoObl
onucanus JBwxeHus. Tpaekrtopusa. Ilyre. [lepememenne.
PaBHOMepHOE mnpsMonuHelHoe JBHXKeHHEe. CKOpOCTb.
VYpaBHeHMEe NBUKEHUSA. MTHOBEHHAas MU CPEIHSAsS CKOPOCTH.
Yckopenue. IIpsAMONMHENHOE ABUKEHUE C IOCTOSHHBIM
YCKOpPEHHEM. JIBMKEHUE C TIOCTOSHHBIM YCKOpPEHUEM
cBoOosHOrO mnajzeHus. PaBHOMepHOE NBU)KEHUE TOUKH IO
OKPY’KHOCTH, YIJIOBasi CKOpOCTb. LleHTpoCTpeMHuTenbHOE
yckopenue. Kunemaruka abCoJIFOTHO TBEPJOrO Tela

Tema 1.2
OcHOBBI
JAUHAMMKH

ConepxaHue y4eGHOr0o MaTepHaJa:

OcHoBHast 3amaya jamHamukh. Cuima. Macca. 3akOHEBI
MexaHuk Herotona. Cunel B npupone. Cuiia TSKeCcTu U
Cuja BCEMHPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO
Tsarorenus. llepBas kKocmuueckass CKOpOCThb. JIBUkeHHe
miaHeT B Manbeix Tea ColTHEUHOM cucTeMbl. Bec.
Hesecomocts. Cunsl ynpyroctu. Cutel mpenus

Tema 1.3
3aKOHBI
coOXpaHeHHs B
MeXaHHKe

Conep:kanue y4eOHOT0 MaTepuaJia:

Nmnynsc Tena. HMMmynsC cuibl. 3aKOH COXpaHEHUS
nMIynbca. PeaktuBHOe — nBUKeHHE. Mexanuueckasn
paboma u mownocms. Kunemuueckaa nepeus.
Ilomenyuanvnan IHep2us. 3akon coxXpanenus
MexaHuueckoi IHepeuu. Pabora CHIIBI TSDKECTH W CHIIBI
ynpyroctu. KoncepBatupHble cuisl. IIpumenenue 3aKkonog
coxpanenus. VIcnionb30BaHUE 3aKOHOB MEXAHUKU JUIA

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 4.2
1K 4.8
IIK 4.9
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OGBHCHGHHH ABHUKCHU S HCGGCHLIX TSI W JI1 Pa3BUTHA
KOCMHNYCCKHUX HCCHGHOB&HHﬁ, T'paHUllbl HOTPHUMCHUMOCTH
KJIACCUYECKOW MexaHuku. IIpakmuueckoe npumenenue
dusuueckux 3HAHUEL 6 NOGCEOHEEGHOU MHCUZHU O0J1A
UCNOIb306AHUA NPOCHBIX MEXAHUIMOG, UHCHPYMEHMOG,
MPAHCNOPMHBIX CPEOCmE

Pewenue 3a0au ¢ npogheccuonaibnoll HanPaeIeHHOCMbIO RO PaA3oely 2
«Mexanuxa»
Paznen 2. MoJiekyasipHasi pu3uKa 4 TEpMOANHAMHUKA 34 OK 01
(12/ OK 02
4) OK 03
Tema 2.1 Coaep:xaHue y4eOHOro MaTepuaJia: 6 OK 04
OcHoBBI OcHOBHBIE ~ TOJOXEHHUS  MOJIEKYJISIPHO-KHUHETHYECKON OK 05
MOJIEKYJISIPHO | Teopun. Pazmepsl 1 Macca MoJiekyn naToMOB. bpoyHOBckoe OK 07
- neukeHre. Cuiibl W DHEPrus  MEXMOJIEKYISPHOTrO K 4.2
KHHeTHYeCKOH| B3aumoseicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX H [IK 4.8
Teopuu TBepAbIX Tes. MneanpHbldd Ta3. JlaBnenue raza. OCHOBHOE IIK 4.9
YpaBHEHUE MOJICKYJIAPHO-KUHETUUECKOW TEOPUH Ta30B.
Temmepatypa u ee wu3MepeHHe. AOCONIOTHBIA HYJIb
TeMriepatypbl. TepMoguHaMuueckas ImKaiza TeMIepaTyphl.
Temneparypa 3Be31. CKOpPOCTH JABHKEHUS MOJIEKYT M HX
U3MepeHue. Ypasenenue cocmoanus udeanvHozo 2aza.
N3onpoueccs! u ux rpadpuku. I'azosvie 3akonsvt. Monapnasn
2a306as1 NOCMOAHHAA
Pewenue 3a0au ¢ npogheccuonanvbHoll HANPAEIEHHOCMbIO 2
JlaGopaTopHble 3aHATHS: 2
Jlabopamopnas paboma Nel. VI3yueHnue oJHOTO U3
M30IPOLIECCOB
Tema 2.2 Coaep:xanue yueOHOro MaTepHaJia: 6
OcHOBBI BHyTpeHHsi1 3Heprusi cHUCTeMbl. BHYTpeHHss1 >SHeprus
TEPMOAMHAMH | HACABHOTO ra3a. Paboma u mennoma Kaxk hopmol
KN nepeoauu IHepzuuU. Tennoemkocme. Yoenvnan
mennoemkocms. KonuuecTBo  TEIIOTH.  Ypaenenue
mennoeozo o6ananca. llepBoe Hayalo TEPMOJMHAMUKH.
AnuabatHblil nporecc. Bropoe Hadano TepMOAMHAMUKH.
Ilpunyun Oeiticmeus mennogou mawunvl. Tennogvie
oeuzamenu. KIIJ/[ mennoeozo oseuzamens. Xon00uibHvle
Mmawunst. OXpaHa IpUPOJIbI
Pewenue 3a0au c npogheccuonanvHoil HanPaeIeHHOCMbIO 2
Tema 2.3 Conep:xxkanue y4eOHOI0 MaTepuaJia: 8
Arperatnble | Mcrapenue n koHzaeHcanus. HacpllleHHBI Map HU €ro
COCTOSIHUSI | CBOICTBa. AOconomuas u OMHOCUMENbHAA 6IAHCHOCHLb
BelllecTBAa U | 6030yxa. IIpubopsl Ans ompeseneHus BIaXHOCTH BO3TyXa.
(pa3zoBbie Touka pocel. Kunenue. 3aBUCUMOCTB TEMITEpaTypbl KUTIEHUS
nepexoabl | OT JaBieHHUs. KpUTHUECKOE COCTOSHHE  BEIIECTBa.

Ilepezpemuiit nap u e20 ucnonv3oéanue 6 MmMeXHUKe.
XapakTepucTuka  KHJIKOTO COCTOSIHUSL ~ BEILECTBA.
[ToBepXHOCTHBIN CI0M KUAKOCTH. DHEPIHs TOBEPXHOCTHOTO

cnod. binvxuuil nopsanok. Iloeepxnocmnoe namsasicenue.
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Cmauusanue. fenenua Ha zpanuye dHcUOKOCmMU
meepovim menom. KanusisipHble ABieHUs. XapakTepUCTUKA
TBEPJOTO COCTOSIHUSL BemlecTBa. Kpucramwinueckue u
amop(dHbIe Tea. Ynpyrue CBOWCTBA TBEPABIX Tel. 3aKOH
I'yka. Mexannueckue cBoicTBa TBepAbIX Tel. [nacTuueckas
(ocratounasi) pedopmarus.  Tennoeoe  pacuiupenue
meepovix men u yicuokocmei. Koygpgpuyuenm nuneiinozo
pacuwupenusn. Koiagppuyuenm o06vémnozo pacwiupenus.
Yuem pacwiupenus 6 mexnuxe. Ilnagnenue. Yoenvnan
mennoma nnaenenua. Kpucranmuzanus. Ilpaxkmuueckoe
npumeHnenue 6 N0BCeOHesH O HCU3HU PU3UYECKUX 3HAHU
0 C6OIICMEax 2a306, HCUOKOCmell U meepovix meJl

Pewienue 3a0au ¢ npogheccuonanbhoii HanPagaIeHHOCHbI0

JlaboparopHble 3aHATHSA:

Vlabopamopnas paboma Ne2 Onpedenenue 61axcHocmu
6o30yxa.

Vlabopamopnan paboma Ne3 Onpedenenue KoIhpuyuenma
N08EPXHOCIMHO20 HAMANCEHUA HCUOKOCHU

KonTposbnas padora Nel «MonekynspHas pusuka u
TEPMOJIMHAMUKAY

Pa3nen 3. DaexkTpoauHaMunka

74
(34/18)

Tema 3.1
DJIeKTPHYECKO
e 1noJie

Coaeprxanue y4eOHOIro MaTepuaJia:
dnekmpuueckue 3apadvl. DIEMEHTAPHBIN 3JIEKTPUUECKUN
3apan. 3akon coxpanenusa 3apaoda. 3axkon Kynona.
DOnexTpuueckas  IOCTOSHHAs.  ODJEKTPUYECKOE  IIOJIE.
HamnpsbxkenHocTs  anextpuyeckoro  nons.  IIpuHinun
cynepno3uuuu mnone. Ilpoeoonuku ¢ 3nekmpuueckom
none.  /[lunekmpuxu 6  3INeKmMpuuecKkom  noJe.
Honapuzayusn OUINEeKMpPUKoas. Pabora cuJl
anekTpocrarnueckoro  mons.  llorenuman.  Pasnocmp
nomenyuanos. Ceazp Mmexncoy HANPANCEHHOCMBIO U
PA3HOCMbI0  NOMEHUUAN06  INEeKMPUUECKO20  NOJA.
dnexkmpoemkocms. Eounuywn INeKMpoemKocmu.
Konoencamoput. Coeounenue konoencamopoe é oamapero.
DHepeus  3apasxcennozo - KoHoencamopa. — DHEPTUs
aneKkTpuyeckoro nons. Ilpumenenue Kkonoencamopos

10

Pewenue 3a0au c npogheccuonanvnoii HanpasieHHOCMbIO

JlabopaTopHble 3aHATHSA:
Jlabopamopuasa paooma Ne4. Onpedenenue
INEKMPUUECKOU eMKOCHU KOHOEHCaAmopog

Tema 3.2

Conep:xxkanue y4eOHOI0 MaTepuaJia:

10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
1K 4.2
IIK 4.8
1K 4.9
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3aKOHBI
NMOCTOAHHOIO
TOKA

VYcnoBus, HEOOXOAMMBIE  JJiE  BO3HUKHOBEHHS U
NMoAJepXKaHusl dJleKTpuueckoro Toka. Cuna Toka U
IJIOTHOCTh TOKa. 3akon Oma 018 ywacmka uenu.
3asucumocmsv  I1EKMPUYUECKO20 CORPOMUBGIEHUA OM
mamepuana, ONUHGL U NIAOWAOU NONEPEYHO20 CeYeHUs
npoeooHuKa. 3asucumocmo INEKMPUUECKO20
COnpomueieHuss  NPOGOOHUKO8 OmM  MeEMHEPAnypbl.
Temnepamypuwtit  KoI(ppuyuenm  conpomueieHus.
Ceéepxnpoeooumocme. Paboma u MOUWHOCHb
nocmoannozo moka. Tennoeoe Oeiicmeue moxa. 3aKoH
JDrcoyna—/lenya. Inekmpoosusrcyuias cuna ucmouHuKka
moka. 3axkon Oma 011 noaHou yenu. InekmpuuecKue
uenu. Ilapannenvnoe u nocinedosamenvnoe coeOuHeHue
npoeoonukos. 3akonvt Kupxeogha ona yzna. Coedunenue
UCMOYHUKOB )JIEKMPUYECKOIUl IHEPLUU 8 Damapero

Pewenue 3a0au ¢ npogheccuonanvbHoil HANPaeIEHHOCMbIO

JlaGopaTopHble 3aHATHS:

Jlabopamopnas paboma Ne5 Onpeodenenue yoenvnozo
CONPOMUGIEHUA NPOBOOHUKA.

Jlabopamopuasa paboma Ne6 Onpedenenue mepmuueckozo
Ko3ghpuyuenma conpomuenenua meou.
Jlabopamopuasa paooma Ne7 Hzmepernue 3/IC u
GHYMPEHHE20 CONPOMUGICHUA UCHOYHUKA MOKA.
Jlabopamopuasa paboma Ne8 H3yuenue 3axkonoe
noC1e008amenbHO20 U NAPATIEIbHO20 COCOUHEHUTL
nPOBOOHUKOG.

Jlabopamopuaa paboma Ne9 Hccnedosanue
3a6UCUMOCIU MOWHOCIMU 1AMNbl HAKAUGAHUA OM
HANpPAXCeHUA HA eé3aXNCUMax.

Jlabopamopuasa paooma NelO Onpeoenenue KII/[
I1eKMPONTUMKU

NN DNDNDNDDN

KountpoabHnas padora Ne2 «Dnektpruueckoe mosie. 3aKOHBI
MTOCTOSTHHOTO TOKa»

Tema 3.3
JileKTpnYe
CKHii TOK B
Pa3IuYHbI

X cpenax

Conep:xaHue y4eOHOT0 MaTepuasa:

DNEeKTPUYECKU TOK B METaJIaX, B JIEKTPOJIUTAX, ra3ax, B
BakyyMe. nekmponu3. 3akon nexkmponusa Dapades.
Onexmpoxumuueckuit  Ikeueanenm. Buower 2azoevix
pazpaoos.  TepmosnekTpoHHass  smuccus.  [lmasma.
Inexkmpuueckuit mok é noiynpogoonukax. CoOCTBeHHAs U
npuMecHass npoBogumoctu. P-n mepexoxn. Ilpumenenue
noaynpoeoonukos. Iloaynpoeoonukossvie npudopul

Pewenue 3a0au c npogpeccuonanvHoil HAnPagIeHHOCMbIO

JlabGopaTropHble 3aHATHA:

Jlabopamopnaa paboma Nell Onpedenenue
INEKMPOXUMUUECKO20 IKEUBATIEHMA MeOU

Tema
34

Conep:xaHue y4eOHOT0 MaTepuasa:
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MarnauTHo | BekTop MHAYKUMHM MarHutHoro nossd. HanpsbkeHHOCTb 6
€ 1noJe MarHuTHOTO Tojsi. JlelicTBME MAarHMTHOrO TMOJIsL Ha
IIPSAMOJIMHEMHBIA NPOBOJHUK C TOKOM. B3aummopneiictBue
TOKOB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruauTtHbIi ToToK. PaboTa 1o nmepemeniennto mpoBoJHIKA
C TOKOM B MarHUTHOM I10J1€. J{eficTBME MarHUTHOI'O MOJIS Ha
nBuxkyumiicss 3apan. Cuna Jlopenya. Ilpumenenue cunvi
Jlopenya. Onpenenenue ynenbHoro 3apsiaa. Macnummule
ceoiicmea eeuwjecmea. Maznumnaa npoOHUUAEMOCHD.
ConHeyHasi aKTHMBHOCTh M €€ BIUSHUE Ha 3eMIlio.
MarauTHsie Oypu
Pewenue 3a0au c npogheccuonanvHoil HAnPaeIeHHOCMbIO 2
Tema 3.5 Conep:xanue yueOHOro MaTepuaJia: 6
OuekTpo | Aenenue Inexkmpomaznumnoi  undykyuu. IlpaBuno
MArHUTH Jlenma. 3akoH 53JIEKTPOMAarHUTHOW MHAYKUUU. Buxpesoe
asi anekmpuyeckoe none. DJIC WHAYKIMHU B JBUXKYIIUXCS
HHIYKIH MIPOBOJHUKAX. Hesnenue CAMOUHOYKYUU.
| Huoykmuenocms. IHepeus MazHUmMHO20 noJaA MOKA.
B3auMoCBsI3p  ANEKTPUYECKUX M MAarHUTHBIX  TOJEH.
DNIEKTPOMArHUTHOE T0JIe
Pewenue 3a0au c npogheccuonanvHoil HanpasI1eHHOCMbIO 2
JlabGopaTropHble 3aHSITUSA:
Jlabopamopnas paboma Nel2 H3yuenue agnenusn 2
INEKMPOMACHUMHOU UHOYKYUU
Kountpoabnas padora Ne3 «MarautHoe nose. DIeKTpoOMarHuTHas 2
WHIYKIHSD)
Pa3pen 4. 20
Koneboanus n (8/2
BOJIHBI )
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 01
Mexaunyu KonebarenbHoe nBuxenue. ['apMoHHUYeckne KoleOaHUS. OK 02
ecKHe CBoOomHBIC MexaHWYecKuWe KkoneOanms. [IpeBparmeHue OK 04
KO0JIeOAHM | DHEPTUU TIpU KoJjiebaTelbHOM JBMXEHUU. CBOOOIHBIE OK 05
U 3aTyxarolnme MeXaHnueckue Kojebanus. MaremMaTuuecKkuit OK 07
BOJIHBI MaATHUK.  [IpyXuHHBII  MasATHUK.  BBIHYXIECHHBIE 11K 4.2
MexaHuuyeckue konebanus. Pesonanc. 1K' 4.8
Ilonepeunsle W NOPOJOJBHBIE BOJHBL XapaKTEPUCTHUKH K 4.9
BOJIHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE
Conep:xaHue yueOHOro MaTepuaJia: 10
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Tema

4.2
JIEKTPOM
ArHUTHDIE
KO0JIe0aHHu
1 M BOJIHBI

CBoboaHbIe AyIeKTpoMarHuTHBIE Kosebanus. [IpeBpamienue
PHEpPruu B KosiebarenbHOM KoHType. Popmyna TomcoHna.
3aryxawiue 3JIeKTpOMarHuTHeIe KoieOanwus. [ eHepaTop
HEe3aTyXarolumx 3JEKTPOMArHUTHBIX KoJeOaHui.
Brinyxnennsie anekrpuueckue konebauus. Ilepemennoiii
mok. I'enepamop nepemennozo moka. Emkxocmmuoe u
UHOYKMUGHOE CONPOMUGTIEHUA NEPEMEHHO020 MOKA.
Axkmuenoe  conpomuenenue. 3akon  Oma 011
IIEKMPUYECKOUl Uenu nepemennozo moka. Paboma u
MowgHOCHb nepemenno2o  moka. Pe3onanc ¢
anexmpuyeckoii yenu. Tpancgpopmamopul. Toxku gvicokoil
uacmomuwt. Ilonyuenue, nepedaua u pacnpedenenue
IneKmpoInepsuu. DINEKTPOMArHUTHOE MOJIe KaK OCOOBIi
BUJl MAaTE€pUU. OIJIEKTPOMarHuTHble BOJHBL. (CBOMCTBa
3JIEKTPOMArHUTHBIX BOJH. Bubpatop ['epua. OTKpHITHIi
KoJie0aTeNbHbII KOHTYD. N3o6perenue paauno
A.C. IlonoBbiM. Ilonsitue o panuocBsizu. IlpuHumn
paaunocBszu. [I[puMeHeHne 371eKTpOMarHuTHBIX BOJTH

Pewenue 3a0au c npogheccuonanvHoil HanpaeI1eHHOCMbIO 2
JlabGopaTropHble 3aHSITUSA:
Jlabopamopuas pavoma Nel3 H3yuenue padomut 2
mpaucgopmamopa
KonTpoubnas padora Ne 4 «KoneGanus 1 BOJIHBI» 2
Pasznea 5. 20
OnrTuka (4/-)
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 01
IIpupona Toueunslii uctouynuk cera. CKOPOCTh pacHpOCTPaHEHUS OK 02
¢BeTa CBETa. 3aKOHBl OTPAXEHUS W TPEIOMIICHHS CBETa. OK 04
Conneunsle W nyHHble 3aTMeHus. [Ipunnun Iroiirenca. OK 05
[MonHoe orpaxenue. JIuusel. [locTpoeHue M300paKeHns B 11K 4.2
nuH3ax. PopMyna TOHKOW JUH3BL. YBEIMYECHHE JIMH3BL. 1K' 4.8
I'ma3 kak onTtuyeckas cucremMa. OnTHYECKHE TPUOOPHI. 1K 4.9
Tenmeckonwl.  Cuna ceema. Oceewénnocmo. 3aKoHbl
oceeuwieHHoCmuU
Pewenue 3a0au c npogheccuonanvHoil HanpaeieHHOCMbI0 2
JlabopaTopHble 3aHATHSA:
Jlabopamopuas paboma Nel4 OnipeneneHue noka3aremis 2

MPCIOMIICHUS CTCKIIA
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Tema 5.2

Conep:xanue yueOHOro MaTepuaJia:

BoJanosBkle
CBOliCTBa
cBeTa

Wutepdepenius cBera. KorepeHTHOCTh CBETOBBIX JTy4ei.
WNurepdepennius B ToHkMX IuteHKax. Kombma HeroToHa.
Hcnonp3oBanne HHTEPPEpEHIIMM B HAyKe U TEXHHKE.
Hudpaxus ceeta. JAudpakius Ha 1Mend B MapaieibHbIX
nyyax. udpakuuonnas pemerka. [lonsitue o ronorpaduu.
[Tonspuzanusa nomnepeunsix BoiH. llomspusanms csera.
HBoiitnoe nydenpenomiienue. Ilomsipounsl. Jucnepcus
cBeta. Buabl wuznydenuil. Bunbl cnektpoB. CnekTpbl
ucnyckanus. Cnektpel noryomieHuss.  CrnekTpalibHbIN
ananmu3. CriekTpajbHbIe KJIACCHI 3Be3/. YIIbTPaduOIETOBOE
uznydenue. MudpakpacHoe wusnyueHue. PeHTreHoBckue
nyun. X npupoaa u coiictsa. [llkana 3neKTpOMarHuTHBIX
W3JTy4YEHHU I

JlaGopaTopHble 3aHATHS:

Jlabopamopnas paboma Nel5 OnpeneneHue JUIMHbI
CBETOBOM BOJIHBI C IOMOIIIbIO TU(PAKIIMOHHON PELIETKH.
Jlabopamopnas paboma Nel6 Habnronenue CriionHoro u
JIMHEIYaToro CreKTpoB

KonTpoabHas

padora Ne 5 «OnTuka»

Tema 5.3
CnennajabHas
Teopus
OTHOCHTEJIBLHO
CTH

JIBrkeHne co ckopocThro cBera. [locTynarsl Teopuun
OTHOCHUTEJIbHOCTU U CIEACTBUS U3 HUX./HBapHaHTHOCTH
MOJ1yJIsl CKOPOCTH CBETa B BaKkyyme. DHeprus nokosi. CBsi3b
MacChl M DHEPTUU CBOOOIHOM YaCTUIIBI. DJIE€MEHTHI
PENATUBUCTCKON AUHAMUKH

Pa3znen 6. KBanToBasi pusnka

12
(2f)

Tema 6.1
KBanroBas
ONITHKA

Conep:xaHue y4eOHOT0 MaTepuasa:

KBantoBass rumnore3a Ilnanka. TenmoBoe wu3IydeHHUe.
KopnyckynsipHo-BonmHOBOM nyanusM. dortonsl. ['mmoresa
ne bpoiig o BoIHOBBIX cBoMcTBax yacTull. COOTHOIIEHNE
HeomnpeneneHHocTe  ['eifsenOepra. JlaBnenue cBera.
Xumnueckoe aedictsue ceera. Ombitel [1.H. JlebeneBa u
H.1. BaBunosa. @omoahhexm. Ypaeuenue Iunmmeitna
ona omorgppexma. Bnewnuit hpomosrnexkmpuueckuii
Igpgexm. Buympennuu domorchpexm. Tunw
domornemenmos. Ilpumenenue homorppexma

Tema 6.2
du3zuka atoma
HATOMHOTIO
sapa

Conep:xaHue y4eOHOT0 MaTepuasa:

Pa3zButue B3risioBHa  cTpoeHue  BemiectBa.  Mojenun
CTPOEHHUSI aTOMHOTO siipa. 3aKOHOMEPHOCTH B aTOMHBIX
CIEeKTpax Bojopona. SnepHas Mozaenb aroma. OIBITHI
3. Pesepdopna. Monens aroma Bojopona mo H. bopy.
KBantoBbie noctynars! bopa. Jlazepwi. PanqnoakTMBHOCTS.
3aKOH  paJMOaKTUBHOIO  pacmajza.  PaavoakTHBHbIE
npeBpaiieHus. CrocoObl HaOMIOJeHUSs M PerucTpalnuu
3apspKeHHBIX yacTull. O¢dext BasumoBa — YepeHkona.
Crpoenne atoMHoro aapa. Jledext mMaccel, JHEPTUs CBA3U
U YCTOWYMBOCTb aTOMHBIX sJep. SnepHble peakuuu.
Hoepnasa nepzemuxa. DHEPreTUUECKUI BBIXOJ SAEPHBIX

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 4.2
1K 4.8
IIK 4.9
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peakumii. MckyccTBeHHas paauOakTUBHOCTb. JleneHue
TsKenslX saep. Llenmnas sanepHas peaxuus. Yiopasisiemas
uenHasg peakuud. SnepHsiii  peaktop. TepmosiaepHbId
cuHTe3. OHeprus 3Be3A. IlomyueHue paanoaKkTUBHBIX
M30TONIOB M MX IIpUMEHeHue. buonormyeckoe aeucTeue
paZvOaKTUBHBIX M3JIy4€HUH. DJI€eMEHTapHbIC YaCTULIbI

Kontpoabnas padora Ne 6 «KBantoBas puznukay 2

Pa3nen 7. Ctpoenue BeesreHHoM 6
Tema 7.1 Conep:xanue yueOHOT0 MaTepuaJia: 2 OK 01
Crpoenue ConHevyHas cUcTeMa: IIJIaHEThl U MaJlble Tejla, CHCTEMa OK 02
Conneynoit 3emnsi—Jlyna OK 03
CUCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOT0 MaTepuaJia: 2 OK 05
Oomonus  (Crpoenne u sBomonus Connna u 38é3a. Knaccudpuxanms OK 07

Bceenennoit  3gésj. 331161 M MCTOYHUKH MX DHEPTHUH.

["anaktuka. CoBpeMEeHHbIE PEACTABICHUS O CTPOSHUU U

3BoOJIroNNN Beenennoi

JlabopaTopHble 3aHATHUS:

Jlabopamopnas paboma Nell. VI3ydenne kapTbl 3B€3THOTO 2

Heba

IIpomexyTouHas aTTeCTALMA: YK3aMEH 12
Bcero: | 180

YciaoBus  peaqu3anuM  NporpaMmbl  00uHIe00pa3oBaTebHOU
TUCHUTLIAHBI

3.1. TpeOoBaHus K MUHMMAJIbHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecre4YeHnIo

Peanuzanust y4eOHON JUCHUIUIMHBI TpeOyeT Hanmuuusg y4yeOHOoro kaOuHeTa W
nabopaTopuu (HU3MKH.

O6opynoBaHue yuyeOHOTO KaOMHETa:

MOCaJI0YHBIE MECTa MO KOJMWYECTBY OOYYalOIUXCs, KJIacCHas J0cka, pabodee MecTo
MIPErno/IaBaTelis.

ABTOMAaTU3UPOBAHHOE paboyee MECTO ¢ OAKIIOYCHUEM K ceTu HTepHeT:

KOMIIBIOTEpP, MYJBTUMEAUNHBIA MPOEKTOP, OKpaH MPOCKUHUOHHBIM HACTEHHBIN
PYJIOHHBIN.

VYueOHbIe KOMIUIEKTHI JJII POBEACHUS JTa00PATOPHO-MPAKTHUECKUX PaOOT.

TexHuuecKkue cpeacTBa 00yUeHUs:

[Hudporas nadboparopus o GuU3NKe IS YUUTEIIS,

[Mudposas nabopatopus o Gusnke 115 yUSHUKA,

Becbl TEXHHMUYECKHE C pa3HOBECAMHY;

KommuiekT 11t 1a60paTopHOro NpakTUKyMa 10 ONTHKE;
Kommnekt jy1st 1abopaToOpHOro NpakTUKyMa MO MEXaHUKE;
Kommnekt st 1abopatopHOro MpakTUKyMa MO MOJIEKYJISIPHOM

ok LD E

21



bu3MKe U TEPMOAMHAMUKH;

7. KommuiexT ajist 1abopaTopHOro NpakTUKyMa IO 3JIEKTPUUYECTBY (C
TEHEPATOPOM);

8. KommiekT nis uzydyeHus BO30OHOBIISEMBIX HCTOYHUKOB SHEPTUU
(colHeUHOM, BETPOBOM  BHEpru, OHO-, MEXAHUYECKOH U
TEPMOIJIEKTPUYECKONIHEPTETUKN );

9. AwmmepmeTp 1a00paTOPHBIN;

10. BonbT™eTp 1a00paTOpHBIL;

11. KomopumeTtp ¢ HAOOPOM KAIIOPUMETPUUYECKHX TET,

12. TepmomeTp 1a00paTOPHBINA;

13. KommueKkT 1 HU3y4eHUs OCHOB MEXAaHUKH, ITHEBMATHUKU U

BO300HOBJIIEMBIX HCTOYHHUKOB OHCPI'UHU,

14. bapomerp-anepoun;

15. biiok nuTaHus peryiaupyemMslii;

16. Be0-xamepa Ha TOJABMYKHOM IITATHBE;

17. Bupaeokamepa 1151 pabOThI C ONTUYECKUMH IPUOOpaMU;
18. T'enepartop 3BYKOBOIi;

19. Turpomertp (ricuxpomerp);

20. TI'py3 HaGopHBIH;

21. JluHamMoMeTp JE€MOHCTPAIIMOHHBI;

22. KOMIUIEKT MOCYAbI JEMOHCTPAIIMOHHON ¢ MTPUHAICKHOCTIMU;
23. ManHoMeTp XKHIKOCTHON JIEMOHCTPAITMOHHBIN;

24. MeTp IeMOHCTPAIIMOHHBIN;

25. MUKpPOCKON IEMOHCTPAIIMOHHBIH;

26. Hacoc Bakyymubiii KoMoBckoro;

27. CTOJIHK IIOIbEMHBIN;

28. llltaTuB neMOHCTpAIMOHHBIN (DU3NUSCKUI;

29. DJEKTPOIUINTKA,

30. Habop neMOHCTpaMOHHBIN IO MEXaHUYECKUM SIBICHUSIM;
31. HaGop [eMOHCTpAllMOHHBI 1O JAWHAMHUKE BpaIlaTeIbHOTO
TIBIKEHUS;

32. Habop neMOHCTpaIMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
33. Habop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHHUIA,

34. Benepko Apxumena;

35. MastHuk MakcBea;

36. Habop ten paBHOTO 00BEMA;

37. Habop Ten paBHOI MacChl;

38. Tlpubop mist neMoHCTpaIy aTMOC(EpHOTO JaBICHUS;

39. Ilpu3ma, HAKJIOHSIOIIASCS C OTBECOM;

40. Ppluar 1eMOHCTPAIIMOHHBIH;

41. Cocyabl cOOOIIaOIIUECS;

42. CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBIN;

43. Tpy6ka HerioToHa;
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44, lllap Ilackans;

45. HaGop [eMOHCTpAIlMOHHBIM TIO0 MOJEKYJIsIpHOW (Qu3uke u
TEIJIOBBIM SIBJICHUSIM;

46. HabGop neMOHCTpaIMOHHBIN MO Ta30BBIM 3aKOHAM;

47. Habop xammuispos;

48. TpyOxa st IeMOHCTPAIIMKM KOHBEKIIUU B KUJKOCTH;

49. TlunuHAPHI CBUHIIOBBIE CO CTPYTOM;

50. Ilap ¢ konbLOM;

51. BEBICOKOBOJIbTHBII HCTOYHHK;

52. Tenepatop Ban-ne-I'paada;

53. Jlo3umerp;

54. KamepToHbI Ha PE30HAHCHBIX SAIIUKAX;

55. Komrmiekt npubOpoB M MPUHAIIEIKHOCTEH IJIsI TEMOHCTPALUU
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH;

56. KomrmuiekT mpuOopoB IJis N3YYCHHS MPUHIIAIIOB PaAONpHeMa U
paauornepenaym;

57. KoMriekT mpoBoIOB;

58. Maruut gyroo6pasHslii;

59. Maraur noj0coBOi JEMOHCTPAIIHOHHBIIA;

60. Mammuna snekTpodopHasi;

61. MasTHUK 3JIEKTPOCTaTUIECCKHII;
62. HabGop mo n3ydeHuto MarHuTHOTO TOJIS 3eMIIH;

63. HaGop memMOHCTpalMOHHBIA MO MArHUTHOMY TOJIO KOJBIEBBIX
TOKOB;

64. Habop neMOHCTpAIMOHHBIH MO MOTYITPOBOAHUKAM;

65. HabGop nemMoHCTpallMOHHBIN 1O MTOCTOSTHHOMY TOKY;

66. HabGop meMOHCTpaIMOHHEIH 110 3JIEKTPUICCKOMY TOKY B BaKyyMe;
67. Habop neMOHCTpaIMOHHBIH 1O JEKTPOIUHAMHUKE;

68. HaGop nis neMoHcTpaluy MarHUTHBIX TTOJICH;

69. Habop nis AeMOHCTpaIuy AIEKTPUUECKUX MOJIEH;

70. TpancdopmaTtop y4eOHBIH;

71. Tlamouxa CTEKISTHHAS;

72. Tlamouxa >00HUTOBAS;

73. Tlpubop Jlenmna;

74. Crpesnku MarHUTHbBIE HA IITAaTUBAX;

75. CynTaH 31eKTpOCTaTUYECKUN;

76. 1ITaTuBBI H30JIUPYIOIINE;

77. DAeKTpOMarHut paz0oOpHHBIL;

78. Habop neMoHCTpaIMOHHBIN IO TEOMETPUYECKOMN ONTHKE;
79. HabGop neMoHCTpaIlMOHHBIN TTO BOJHOBOM OMTHKE;

80. CrekTpockon ABYXTPYOHBI;

81. Habop crekTpalibHbIX TPYOOK C MCTOUHUKOM ITUTAHUS,
82. VYcranoska s uzydeHus Gotodpdexra;
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83. Habop neMoHCTpaliMoHHBIN Mo nmocTosiHHoro [lnanka;

84. Kowmruiekt HaTJISIHBIX mocoouit TUTST IIOCTOSIHHOTO
HCIIOIB30BAHUS;

85. Kowmmiekt noptpeToB i opopMiIeHUs KaOWHETA;

86. KoMruiekT JeMOHCTpaIlMOHHBIX YU4E€OHBIX TaOJIHII.

[Ipn Hamuuuum HEOOXOIUMOro OOOpYIOBaHUS 3aHATHS MO (U3MKE B HEKOTOPBIX
Clly4asiX MOTYT MpPOBOJUTHCA B HMEIOIIMXCA B 00pa3oBaTelbHOM OpraHu3aluu
MaCTEePCKHUX MM JTa00paTOPHUSIX.

3.1. MudopmanuonHoe odecreyenne 00y4eHust

a) OCHOBHasl TUTeparypa:

Ne Hctounnxk
n/m

1 | ®usuka: 6a3oBelii ypoBeHs : yueOHuk / H. C. Ilypsiuesa, H. E. Baxeesckas, JI. A. Hcaes, B.
M. Yapyrun. — Mocksa : [Ipocsemenue, 2024. — 512 ¢. — ISBN 978-5-09-113684-5. —
Texcr : onektponHbld // Jlanb : 2JeKkTpoHHO-OMONMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/408692 (nata oopamenus: 27.01.2025).

2 | ®usuka: 0a30BbIi YPOBEHb: MPAKTUKYM IO PELICHHUIO 3aj1a4 : yueOHoe nocobue / H. C.
[Typeimesa, H. E. Baxeesckas, J. A. Hcaes, B. M. Yapyrun. — Mockaa : [IpocBenienue,
2024, — 236 ¢c. — ISBN 978-5-09-113685-2. — Tekcr : 31eKTpoHHbIN // JIaHb : 2JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/408695 (nara obparieHus:
27.01.2025).

3 | Msxumes, I'. 4. ®usuka: 10-ii kacc: 6a30BbIi U yrayOn¢HHbINA ypoBHH : yueOHuUK / I, 1.
Mskuies, b. b. byxosies, H. H. Cotckuit ; mog penakmueit H. A. TlapdentseBoil. — 11-e
u31., crep. — Mocksa : [Ipocsemenne, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. —
Texcr : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408686 (nata obparenus: 27.01.2025).

4 | Msxkumes, I'. SI. ®uzuka: 11-if knace: 6a30Bblil U yriyOn€HHBINH ypoBHH : yueOHUK / I, 5.
Msxkumes, b. b. Byxosues, B. M. Hapyrun ; mox penakiueit H. A. IlapdentreBoit. — 12-¢
u3l., crep. — Mocksa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. —
Tekcrt : anexTponHsii // Jlanb : aneKTpoHHO-0MOMMoTeuHas cuctema. — URL: (mata
obpamenus: 27.01.2025).

0) JONOJIHMUTENbHAS IUTEpATypa:

Ne Hcrounnk
n/n
1 | AiizenuoHn, A. E. ®u3suka : yueOHUK U MPAKTUKYM I CPEIHEro MpodeccrnoHalbHOTO

obpaszoBanus / A. E. Alizennion. — Mocksa : U3natensctBo FOpaiit, 2025. — 380 ¢. —
(ITpodeccronansrnoe obpazoBanue). — ISBN 978-5-534-18089-3. — TekcT : 21€KTpOHHBIH //
O6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://www.urait.ru/bcode/561905
(mara obpamenus: 27.01.2025).

Bacunnes, A. A. ®usuka : yaeOHoe nmocodue aiisi cpeaHero npodecCHoHaIbLHOTO
obpaszoBanus / A. A. Bacwibes, B. E. ®enopos, JI. [I. XpamoB. — 2-€ U3.1., HCIIP. H JIOI. —
Mocksa : M3narensctBo FOpaiit, 2024. — 221 ¢. — (IIpodeccrnonansuoe obpazoBanue). —
ISBN 978-5-534-05702-7. — Texcrt : anektpoHHbIH // OOpazoBaTenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/556170 (nata oOpamenus: 27.01.2025).

B)IEPUOANYECKUE U3JIaHUS!
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Ne
n/n

McTouynuk

1 | EcrecTBeHHBIC M TEXHUUYECKHUE HAYKH : Hay4. )KypHal / i pen. A. 5. XaBkuH. — Mockaa :
00O "UznarenbctBo "CrnytHuk+", 2002 — .— Boixogut 12 pa3 B roa. — ISBN neuatHoi
Bepcuu 1684 — 2626. — TeKCT : HemoCcpeACTBEHHBIN.

I') HHPOPMALMOHHBIE 3JIEKTPOHHO-00Pa30BaTENbHBIE PECYPCHL:

Ne Hcrounuk
1/
1 | Dnekrponno-oubmroreunas cucrema «IbC Jlaupy» https://e.lanbook.com/
2 | Dnexrponno-6uGmHoTeunas cucrema «5C FOPAWTY  https://urait.ru/
3 | <HAYUYHAS DJIEKTPOHHA S BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 | UndpopmarnmonHo-npaBoBoe obecneuenue «Koncynprantllnmrocy  (JlokampHas
nHbOpMAIIMOHHO-TIPaBoOBas cucrema) https://www.consultant.ru/
4, KOHTpOJH) H OLICHKA PE3YyJbTaTOB 0CBOCHUHA NTUCHHUIIJINHBI
KOHTpOJIb H OHOEHKA PACKpbhIBAIOTCA UYECPC3 YCBOCHHBLIC 3HAHHA U

npruoOpeTeHHbIE 00YYarOIMMUCA YMEHUS, HallpaBJIE€HHbIE Ha ()OPMUPOBAHKUE OOIINX
U MpodecCUoHANbHBIX KoMmeTeHIMi. KoMneTeHunn JoKHBI OBbITh COOTHECEHBI C
OPEIMETHBIMU pe3ysibTaTaMu. J[Is1 KOHTPOJS M OLIEHKH pPE3yJbTaTOB OOY4YECHMS
npenojaBaresib BbIOMpacT (QoOpMbI M METOJBI C Yy4eToM mpodeccCUuoHaATn3alun
oOy4eHus 1o MporpaMMe AUCHUILINHBI.

Kox n nHaumeHnoBanue
(popMupyemMbIX KOMIIETEHIIM

Pazngen/Tema

Tun omeHOYHBIX
MepOoNnpHUATHI

OK 01. Beibupats crioco0st

pelieHus 3a1a4 mpodeccHOHaTbHON

Pasznen 1.
Pazpen 2.

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

MPEAIPUHAMATEIBCKYIO
JIeSITeIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTHU B

JeATETLHOCTH PUMEHUTEIBHOK Pasnmen 3. Temsr 3.1., 3.2., 3.3., 3.4.,
Pa3IUYHBIM KOHTEKCTaM 3.5.
Pasgen 4. Temsr 4.1., 4.2.
Pasnen 5. Temer 5.1., 5.2., 5.3.
Pa3zgen 6. Temsr 6.1., 6.2.
OK 02. Ucnomp30BaTh Pasmen 1. Temsr 1.1., 1.2, 1.3
COBPEMEHHBIE CPEICTBA MTOUCKA, Paznen 2. Teme1 2.1., 2.2., 2.3.
aHaJIn3a U UHTEpIpeTaluu Pasgen 3. Temsr 3.1., 3.2., 3.3,
uHpopManuu nnHpopmanmonusie | 3.4., 3.5.
TEXHOJIOTUH I BBIIOJHEHUS Pasnen 4. Temn1 4.1., 4.2.
3a/1a4 npoQeccuoHaIbHON Pasnen 5. Temsr 5.1.,5.2., 5.3.
JEATCITbHOCTH Paznen 6. Temnr 6.1., 6.2.
OK 03. ITmanupoBats u Pasmen 1. Temsr 1.1.,1.2, 1.3
pean30BbIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3.
poeCCHOHAIBHOE 1 Pasznmen 3. Temsr 3.1,, 3.2., 3.3,,
JTUYHOCTHOE Pa3BHUTHE, 3.4, 3.5.

- YCTHBIH OIpOC;

- (pPOHTATBHBINOMNPOC;

= OLCHKAa KOHTPOJBbHBIX
pabor;

- HaOJIOZCHHE 33 XOJI0OM
BBITIOJTHCHU A
nabopaTOpHBIX PaboT;

- OILICHKAa BBITIOJIHCHUSA
nabopaTOpHBIX PaboT;

- OIIEHKA MPAKTUICCKIX
pabot (peteHus
KaueCTBCHHBIX,
pacUeTHBIX,
npohecCuoHaTBHO
OpPUEHTUPOBAHHBIX 3a71a4);
- OIIEHKA TECTOBBIX
3aJIaHUi;

- HaOJIOJEHYE 3a XOI0M
BBITIOJTHCHU A
WHAUBUAYAJIbHBIX
MIPOEKTOB U OIIEHKA
BBITTOJTHCHHBIX ITPOCKTOB,
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/
https://www.consultant.ru/

Pa3INYHbBIX KU3HEHHBIX - BBIIIOJHEHHE
CUTYAITUIX 9K3aMEHAIMOHHBIX
OK 04. 3ddexTuBHO Paspgen 1. Temsr 1.1., 1.2, 1.3 3aaHui
B3aMMOJICHCTBOBATh M pabOTaThB Pasnmen 2. Tems1 2.1., 2.2., 2.3.

KOJJIEKTHBE U KOMAaHJIe Paspen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.
Pasnen 4. Teme1 4.1., 4.2.
Pasznen 5. Temnr 5.1.,5.2., 5.3.
Pa3nmen 6. Tems1 6.1., 6.2.
OK 05. OcymectBnars yctHyto 1 | Pasmen 1. Temsr 1.1., 1.2, 1.3
IIICBMEHHYIO KOMMYHMKanuoo Ha | Pasgen 2. Temsr 2.1., 2.2., 2.3.
TOCY/IapCTBEHHOM SI3BIKE Paspen 3. Temsr 3.1., 3.2., 3.3,
Poccuiickoit deneparuu ¢ 34., 35.
y4€TOM OCOOEHHOCTEH Pasnmen 4. Temu1 4.1., 4.2.
COLIMAIBHOTO U KYJIBTYPHOTO Pasznmen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTa Pa3nmen 6. Temsr 6.1., 6.2.
OK 07. ConericTBOBaTh Pasnen 1. Temsr 1.1.,1.2, 1.3
COXPAHEHHUIO OKpYKarouei Pasznmen 2. Temnr 2.1., 2.2., 2.3.
Cpebl, pecypcocOepeKeHHIO, Pasnmen 3. Temnr 3.1., 3.2., 3.3,,
MIPUMEHSATH 3HAHUS 00 3.4.,35.
W3MCHEHUHU KJIMMaTa, IPHHIIUITBI Pasnen 4. Temer 4.1., 4.2.
OepexKIIMBOTO IIPOU3BO/ICTRA, Pa3nmen 6. Temu1 6.1., 6.2.
3¢ (EeKTHBHO JCHCTBOBATH B
Ype3BhIYANHBIX CUTYAIHSIX
[1K 4.2, [1IK 4.8, TIK 4.9 [TpodeccnonanbHO -

OPUCHTHUPOBAHHBIC 3aJaHUL
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