IHomnMcaHo MNPOCTOM 3JIEKTPOHHOM HOINMUCHIO

oYO0: Jeoermazos C.MU.

HOJIXHOCTE : JIMPEeKTOop

Jara m Bpemsa nopmmcaHmsa: 08.10.2025 08:16:44
Kmou: f6a4f47f-5297-4d85-a48c-0dle62ac0829 d*
HoxymeHT: 28fald92-237d-4d00-8c3f-476a8c%e31lae

VMmuToBCTaBka: 2el45ech

MWHOBPHAYKH POCCHUH
CTapoocKoJIbCKHUI reo/10ropasBeI0YHbIi HHCTHTYT

(pumman) pemepaTbHOTO rOCyAapCTBEHHOTO OI0KETHOrO 00pasoBaTeIbHOTO YIPEeXKACHHUS
BBICITIETO 00pa30BaHHUs

«Poccuiickuii rocy1apCcTBEeHHBIIH re010ropa3spe04HbIil YHUBEPCUTET
umenn Cepro OpIKoHUKHI3E»
(CruMrIrn)

COTI'JTACOBAHO

3amectutenp qupekropa mo CIIO
% E. A. MumeHko

%@'%/; i 2027 r.

PABOYASI IPOTPAMMA YYEBHOU ANCHUILINHBI

OU3UKA

r. Crapsiii Ockon
2025 .
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1. O0masn XapaKTepUCTHKA NPUMEpPHOH padoueit
NMPOrpamMmMbio01Ie00pa30BaATEIbHON JUCHMILIMHBI

OOGmieobpazoBaTenbHas AUCHUIUIMHA «DU3MKa» SABISAETCS 00s3aTelbHON
4acThl0  00IIe00pa30BaTeIbHOTO IIMKJIAa 00pa3oBaTebHOM MporpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mo cneuumansHoctu 21.02.09 T'maporeosiorus wu
WH)KEHEPHAs T€OJIOTHS

1.2. IIe.]'lI/I U INIAHUPYEMBIE PE3YJIbTAThI OCBOCHUS TUCHMAIIJIMHBI:

1.2.1. Hean AucuMnJInHbI:

Conepxanue mporpamMMmbl 001IeoOpazoBaTebHON aucHUIUIMHBL Dusnka
HAIpPaBIIEHO Ha JOCTI)KEHUE CIETYIOIINX IIEeIeH:

e (popmupoBaHue y 00y4yaromMXcsi YBEPEHHOCTH B IICHHOCTH 00pa30BaHMUs,
3HQYMUMOCTH (U3NUYECKUX 3HAHUN [JI1 COBPEMEHHOTO KBaTU(DPUIIMPOBAHHOIO
CHEIUAIKNCTA MPU OCYIIECTBICHUH €ro MpodhecCUOHATBHOM NeTeIbHOCTH;

e OBJaJICHUE crienupuIecKou CUCTEMOU (bU3UYECKUX  TTOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOMU;

® OCBOCHHC OCHOBHBIX (I)I/IBHLIGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCT€ﬁ;

® OBJIaJICHUE OCHOBHBIMM METOJAMU HAyYHOrO TO3HAHUSI MPUPOBI,
UCIIOJB3YEeMbIMU B (u3uke (HaOMIOJeHre, ONMUCAHUE, U3MEPEHHE, BBIIBUKEHUE
TUIIOTE3, IPOBEJCHNE IKCIIEPUMEHTA);

® OBJIaJICHHE YMEHUSIMH 00pabdaThiBaTh JAHHBIC SKCIIEPUMEHTA, OOBICHATH
MOJTyYEHHBIC PE3yJIbTaThl, yCTAaHABJIMBATh 3aBUCHMOCTH MEXIy (PU3MUECKUMH
BEJINYHMHAMU B HAOJIIOJA€MOM SIBJICHUH, AEIaTh BHIBOIBL;

e (opmupoBaHue ymeHus pemaTh (U3MYECKUE 33aydl pa3HBIX ypOBHEU
CJI0°KHOCTH;

® pa3BUTHUE NO3HABATEJIbHBIX HHTEPECOB, MHTEIIEKTYabHBIX U TBOPUECKUX
CHOCOOHOCTEN B IMpoliecce TpUOOpeTeHHs 3HAaHUM C MCIOJIb30BAHUEM PA3IUYHBIX
UCTOYHUKOB HWH(GOPMallMd W COBPEMEHHBIX HH()OPMAILIMOHHBIX TEXHOJIOTHIA;
yMeHHUH (popMyIHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIMIO TIO OTHOIICHHIO
K (pu3udeckoit nHGOpMAINH, TTOTy4aeMOU U3 Pa3HBIX UCTOUYHUKOB;

® BOCIIUTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (U3HUECKYIO HAYKY.
OcBoenue kypca O/l «®Puszuka» npeanonaraeT peleHue Caeayomux 3a/1ay:

e mpuoOpereHue 3HaHUN O (QyHIAMEHTAIBHBIX (PU3NUYECKHX 3aKOHaX,
JeKAIUX B OCHOBE COBPEMEHHOW (PU3NUECKOW KapTHUHBI MHUpPA, MPHUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJACTBEHHBIX MPOIIECCOB, O Hanbosee
BaKHBIX OTKPBITHUSAX B 007acTH (DU3UKH, OKA3aBIIUX OMPEICIAIONISe BIUSHUC Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTHH;

® JIOHMMAaHUC (I)HSH‘ICCKOP'I CYIIHOCTH HBHCHHﬁ, MMPOABJIAIOIINUXCA B paMKax
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HpOHSBO,IICTBCHHOfI JACATCIBHOCTH,

® OCBOCHHE CIOCOOOB HCIOJIb30BAHUSA (PU3UUECKUX 3HAHUU IS PEIICHUS
IPAKTHUECKUX W MPOQPECCHOHANBHBIX 3a7au, OOBSCHEHUS SBICHUN MPHUPOJBI,
MPOM3BOJACTBEHHBIX M TEXHOJOTUYECKUX TMPOIECCOB, MPUHILIUIOB JCHCTBUS
TEXHUUYECKUX MPUOOPOB M YCTPOMCTB, 0OecrieueHrs 0€30MacHOCTH MPOU3BOACTBA
¥ OXpaHbl IPUPOJIBI;

e (¢opMupoBaHME YMEHUH pemarh y4eOHO-TIPaKTUYECKHEe  3a7auu
(U3UUECKOro coiepkaHus ¢ yu€ToM NpodeccuoHanbHON HalPaBIeHHOCTH;

e puoOpeTeHue OmbITa IO3HAHMS M CAMONO3HAHUS; YMEHUW CTaBHUTh
3aJ]a4uM U peuiaTh NpooIeMbl C YIETOM NpopeCCHOHATBHON HAMPaBICHHOCTH;

e (QopmupoBaHME YMEHHMI UCKaTh, aHAJIW3UPOBaTh U 0OpadaThIBAThH
dbuznyeckyo nHhopMaluo ¢ yu€ToM nNpodhecCHOHAIBLHON HAPaBICHHOCTH;

® [IOATOTOBKAa OOYYAIOMIMXCA K YCIEIIHOMY OCBOCHHUIO JUCLUUIUIMH H
MoAayJiell mpoecCHOHANBHOTO LHUKIA: (POPMUPOBAHUE Y HUX YMEHUH M OIBITA
NEeATEIbHOCTH, XapaKTePHBIX I Ipodeccuil Win cCHelualbHOCTEN, MOTy4aeMbIX
B TPO(ECCUOHAIIBHBIX 00pa30BaTEIbHBIX OpPraHU3ALMIX;

® MOJrOTOBKa K (OPMHUPOBAHUIO OOIMMUX KOMIIETEHIMHA OyIylIero
CHEIUAINCTA: CaMOOOpa30BaHUs, KOMMYHHKAIIUHA, COTPYJAHHYCCTBA, TPUHATHUS
pelIeHU B CTaHAAPTHOM M HECTaHAAPTHOM CHUTyalMsX, HTPOCKTUPOBAHMSI,
npoBeneHust  pusmyeckux — u3MepeHudt, dddexkTuBHOro U 0€30MACHOTO
WCITIOJIb30BAHUS PA3TMYHBIX TEXHUYECKUX YCTPONUCTB, COOTIOICHUS TIPABUIT OXPAHBI
Tpyza npu padote ¢ Gpu3nuecKuMu NprudopamMu U 000PyT0BAHUEM.

OcobenHocth (GOpMHUPOBAHUS COBOKYMHOCTH 3a/lay U3ydeHUs] (DU3UKH IS
CUCTEMBI ~ CpefHero npodeccHoHambHOTO  OOpa30BaHUS — 3aKIIOYAETCS B
HEOOXOJIMMOCTU peau3ai MpoPEeCCUOHAIBHON HANPABICHHOCTH PEIIAeMbIX
3a/1a4, yuéta ocooeHHOCTEN cpephl AeATeTbHOCTH Oy AyIIUX CIEIUATIUCTOB.

B pesynbraTe 0CBOCHUS AUCHUTLIMHBI 00YYaIOIIHUICS JOJIKEH 3HATh:

® CMBICI TOHATHM: (UBUYECKOE SBJICHUE, TUMOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aUMOJICHCTBHUE, HJICKTPOMAarHUTHOE T1I0Jie, BOJIHA, (POTOH, aToM,
aTOMHOE SAPO, HOHUZUPYIOIINE U3TyUCHUS;

e cMbICH (PU3MUYECKHUX BEJIMUYUH: CKOPOCTb, YCKOpDEHHME, Macca, CHIa,
UMITYJIbC, pab0Ta, MEXaHWYEeCKas DHEpPrusi, BHYTPEHHsS SHEprus, aOCOI0THas
TeMIIEpaTypa, CPeAHssl KUHETUYECKas HDHEpPrus 4YacCTUL] BEUIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN DJIEKTPUYECKUN 3apsif;

® CMbICHT (DU3UYECKUX 3aKOHOB KJIACCHUECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHUs, COXPAHEHMUS DHEPrHM, HUMIyJIbCa M JJIEKTPUYECKOTO 3apsja,
TEPMOJUHAMUKH, JIEKTPOMArHUTHOM UHIYKUIUHU, (HOTOIPPeKTa;

® BKJAJ POCCHUHCKHX U 3apyO€KHBIX YUYEHBIX, OKA3aBIIMX HauOOJbIIEe
BJIUSIHUE HA pa3BUTHE (DUBUKY;
B pe3ynbpraTe 0OCBOCHMS TUCIUIUIMHBI 00YYarOIIUNACS JOHKEH YMETh:

¢ IIPOBOIUTDH HEI6JHOI[CHI/I$I, IJIaHUPOBATH U BBIIOJHATb 9KCIICPUMCHTEI,



¢ BbIJIBUTATH TUIIOTC3bI U CTPOUTH MOJCIIH,

® MPUMEHATH TMOJy4YEHHBIC 3HaHUSA TI0 (Qu3uke a1 OOBICHCHUS
pa3HO00Opa3HBIX (PM3NUECKUX SBJICHUA U CBONCTB BEIIIECTB;

® TIPAKTHUYECKH MCIOJIb30BaTh (PM3NUECKUE 3HAHUS;
® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIH;

® ICMOJIb30BaTh NPUOOPETCHHBbICE 3HAHUSL U YMEHUS ISl  PEIIeHUs
MPAKTUYECKUX 3a/Jad TOBCEJHEBHOW IKW3HM, oOOecrnedeHus O0e30macHOCTH
COOCTBEHHOW JKM3HH, PAlMOHAIBHOTO MPUPOJONOJIB30BAHUS U OXPaHbI
OKPYXaroUIEH CPEeIbL.

® ONHCHIBATh U OOBSACHATH (PU3MYECKHUE SBJICHHS U CBOMCTBA TEJNl: CBOKCTBA
ra3oB, JKMJAKOCTEM W  TBEPABIX Te€J;  OJJIEKTPOMArHUTHYI  HHIYKUUIO,
pacnpoCTpaHEHUE NEKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3ITyUYEHHE U
MOIJIOIIEHUE CBETaaTOMOM; (hOTO3PdEKT;

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

® TIPUBOJUTL IMPHUMCPLI, ITIOKA3bIBAIOINNC, YTO!: H&6HIOI[CHI/I$I N SKCIICPUMCHT
SIBIISIIOTCSI OCHOBOM JJIA BBIABMXKCHMSA THIIOTC3 U TCOpI/Iﬁ, IMO3BOJIAIOT ITPOBEPUTH
HCTUHHOCTb TCOPCTHUYCCKUX BBIBOJOB, (1)I/I3I/I‘-ICCKa$I TCOPUA HaCT BO3MOKXHOCTDH
OOBSICHSTH U3BECTHEIC SBJICHUS IIPpHUPOJALI 1 HAYUYHBIC (I)aKTBI, MMpCACKa3bIBaATh CIIC
HCU3BCCTHBIC ABJICHUA,

® MPUBOJUTH TMPUMEPHl MPAKTUYECKOTO MCIOJIB30BaHUS (U3UYECKUX
3HAHUI: 3aKOHOB MEXaHUKH, TEPMOJMHAMUKN U AIEKTPOJIUHAMUKHA B SHEPTETHUKE;
Pa3IMYHBIX BUAOB JJICKTPOMATrHUTHBIX W3JIYYEHUW JUISI Pa3BUTHS pPAAUuoO U
TEJICKOMMYHUKAIIMM, KBAaHTOBOM (PH3MKH B CO3JIaHUU SIEPHOM DSHEPTETUKH,
J1a3€pOB;

® BOCIIPUHUMATh M Ha OCHOBE TOJYYCHHBIX 3HAHUUA CaMOCTOSATEIHHO
OllCHMBaTh WH(pOpMaIuio, coaepxkairyiocs B cooOmeHusix CMMU, Untepnere,
HAyYHO-TIOMYJISIPHBIX CTAThSIX.

¢ JIPUMCHSIATH ITOJTYYCHHBIC 3HAHUA IJIA PCIICHHA (1)I/ISI/II-I€CKI/IX 3aaa4,

® ONpenensTh XapakTep (uanyeckoro mporecca mo rpaduxy, TadIHIE,
bopmyne”;

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

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOCHHSI 001IC00pa3oBaTeNbHOMI
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMEET MpU (popMUpoBaHUU U pa3BuTun OK
u IIK (OK yxasvieatomcs us nogoco maxkema DI'OC CIIO 2022200a no

npogheccuu/cneyuanbHocmu)



Kon n naumenoBanue popmMupyeMmbix
KOMIIEeTeHI M i

OK 01. Be1i6upathb crmocoObl pemeHust
3a7a4 MpodecCUOHATBHOM
JESTEIIbHOCTH MMPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

HnaﬂnpyeMble pe3yJabTaThbl 0CBOCHUA THCHUIIJIMHBI

Oo0mme

B yacTu Tpy10BOr0 BOCIUTAHMSA:

- TOTOBHOCTb K TPYJly, OCO3HAHUE LIEHHOCTHU
MacTepcTBa, TPYI0JI00HE;

- TOTOBHOCTb K AKTUBHOMW J€SITEILHOCTH
TEXHOJIOTUYECKOM 1 COLMaIbHON HalpaBJIEHHOCTH,
CIOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U
CaMOCTOSITENILHO BBINOJIHATh TAKYIO JAEATEIbHOCTD;
- HHTEpeC K pa3InyHbIM cepam mpodeccHoHATbHON
NesITeIbHOCTH,

OgiageHne yHMBepPCAJIbHBIMH YU4eOHbIMH
MO03HABATE/ILHBIMH JAeliCTBUSIMH:

a) 0a30Bble JIOTHYECKHUe 1efiCTBHA:

- CaMOCTOATENbHO (POPMYIUPOBATH U
aKTyaJIM3UpOBaTh MpoOIEeMy, pacCMaTpUBaTh €€
BCECTOPOHHE}

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHHS JJIsl CPAaBHEHMS, KJIacCU(UKALIH U
0000IICHHS;

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

- BBISIBJIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B I€ATENBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB 1I€JIIM, OLIEHUBATh PUCKU
MIOCJIEZICTBUI 1€ATENbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH
KHU3HEHHBIX Mpo0IeM

0) 0a3oBbBIe HCCIeN0BATEIbCKHE IeHCTBHSA:

- BJIJIETh HaBbIKAMH Y4e€OHO-HCCIIEeI0BATEIbCKON U
MIPOEKTHOM J1€ATEIbHOCTH, HABBIKAMH pa3peleHus
npobiuem;

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

JlucuuImHapHbIe

- ¢()OpPMHUPOBAHHOCTD IIPECTABICHUN O POJIU U
MecTe GU3UKU U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOH KapTHHE MUPA, O CUCTEMOOOpa3yoLei
poau (pU3KMKH B Pa3BUTHUU €CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTH, O BKJIa/ie
POCCHIICKHX ¥ 3apyOEKHBIX YICHBIX-(H3UKOB B
pa3BUTHE HAyKU; IOHUMaHHE (PU3NIECKOI
CYILIHOCTH Ha0JII0/1a€MBbIX SIBIEHUH MUKPOMHUPA,
MaKpoOMHpa U MEraMupa; NOHUMaHHUEe POJIU
aCTPOHOMUU B IIPAKTUUYECKOH 1€ATEIbHOCTH
YeJI0BEKAa U JlalbHENIIeM HayYHO-TEXHUYECKOM
pa3BUTHH, posid GU3UKU B POPMUPOBAHUH
KpYro3opa u (yHKUHOHAIbHON rPaMOTHOCTH
YeJI0BEeKa JJIsl PELEHUs] IPAaKTUUECKUX 3a]ay4;

- BJIaJIeTh OCHOBOIOJIAratoIuMHU (PU3HUECKUMHU
MOHATUSIMU U BEJTMYMHAMU, XapaKTePU3YIOLIUMU
¢du3nyeckre npoueccs (CBI3aHHBIMU C
MEXaHUYECKUM JBM)KEHHUEM, B3aUMOJCHCTBUEM
TeJ, MEXaHMYECKUMH KOJIeOaHUSMU U BOJIHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM BELIECTBA,
TEIUIOBBIMU MPOLIECCAMU; NIEKTPUUECKUM U
MarHUTHBIM MOJSIMH, 3JIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMH KOJIEOaHUSMU M BOJIHAMU;
ONTUYECKUMU SIBJICHUSIMH; KBAHTOBBIMU
ABJICHUSIMU, CTPOEHMEM aTOMa U aTOMHOTO S71pa,
PaZ0aKTUBHOCTbIO); BIAJETh
OCHOBOIIOJIAralOIIMMHU aCTPOHOMUYECKUMU
MOHSTHUSIMH, TTO3BOJISIIOIIMMHU XapaKTepU30BaTh
IIPOLIECCHI, IPOUCXOSAIINE Ha 3BE3/1aX, B
3BE3HBIX CHUCTEMAX, B MEXKTalaKTHUYECKON Cpee;
JBIDKEHUE HEOCCHBIX T, BOJIIOIUIO 3BE3/] 1
Bcenennolii;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U



OK 02. cnosnb30BaTh COBPEMEHHBIE

PEIICHUA, HAXOAUTh apTyYMCHThBI JJIA JOKA3aTCIIbCTBa

CBOUX YTBEpXIACHUH, 3a]1aBaTh MapaMeTpbl U
KPUTEpUU PELLICHHUS;

- aHAJIM3UPOBATH IIOJIyYEHHBIE B XOJI€ PELICHUS
3a/1a4u pe3yJbTaThl, KPUTUUECKN OLIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb IEPEHOCUTD 3HAHUS B [1I03HABATEIIbHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MIpeIMETHBIX 00JIacTel;

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

- CIIOCOOHOCTH MX HMCITOJIB30BaHUS B
MO3HABATEILHOU U COLIMAILHOM IIPpAaKTHUKE

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

TEOpHAMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il u
III 3axonel HproTOHA, 3aKOH COXpaHEHUs
MEXAaHUYECKOM HEPIUH, 3aKOH COXPaHEHUs
UMITYJIbCA, IPUHIUI CYNIEPIIO3ULIUN CHUIL,
IIPUHLIMII PAaBHOIIPABHOCTH MHEPLIUAIBHBIX
CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHUS BELIECTBA, IA30BbIE 3aKOHBI,
NEPBBIN 3aKOH TEPMOANHAMUKH; 3aKOH
COXPAaHEHHUs IEKTPUUYECKOTO 3apsAia, 3aKOH
Kynona, 3akon Oma 1t yyacTka Lenu, 3aK0H
Oma 117151 TOJTHOM IEKTPUYECKON LIENH, 3aKOH
Jxoyns - JIeHna, 3aK0H 2J1€KTPOMarHMTHOM
MHIYKIWH, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH
OTpakKCHMsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAaHEHUS
MMITYJIbCA, 3aKOH COXPaHEHUS 3JIEKTPHIECKOTO
3apsA/1a, 3aKOH COXPAHEHMSI MaCCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH pagroaKTHBHOIO
pacnajzia); yBepeHHOE UCI0JIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e PU3NIECKUX
SIBJIEHUM W MIPOLIECCOB;

- c(OpMHUPOBATh YMEHUS peIIaTh pacueTHbIE
3aJ1a4u ¢ SIBHO 33JJaHHON (PM3NYECKON MOJIETIBIO,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI M IPUHLUIIBL; Ha
OCHOBE aHaJli3a yCJIOBUS 3aJ]aul BEIOUpATh
(bu3nUeCcKy0 MOJEIb, BEIIEIATh (PU3NYECKHE
BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIS €€
pelIeHNns], IPOBOANUTH PACUETHI U OLIEHNUBATH
peaIbHOCTb MOTYYEHHOTO 3HaYCHUS PU3UUECKON
BEJIMUMHBI; pEIIaTh KaueCTBEHHBIE 3aJ1a4H,
BBICTpauBasi JJOrMUECKHU HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUI C OMOPOM HA NU3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIECHUS
-c(hopMupOBATH YMEHHUS YUYUTHIBATH TPAHULIBI



CpeZCTBa MOUCKA, aHAIN3a U
UHTEpIpeTanuy HHPOpPMaIUK, U
UH(POPMAIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHMS 32/1a4 PO ECCHOHATBHON
JESTEIIbHOCTH

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH,
OCHOBaHHOT'0 Ha JUAJIOTe KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHHE SA3bIKOBON M UNTATEIbCKON
KYJbTYpPBbI KaK CpPEACTBA B3aUMOJICHCTBUS MEXTY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTHU HAay4YHOU J1eATeNbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEI0BATENbCKYIO JESITEIbHOCTh NHIUBUIYaIbHO
U B TpYIIIIE;

OgiageHne yHMBepPCAJIbHBIMH YU4eOHbIMH
NMO3HABATE/ILHbIMU JelCTBUSMM:

B) padoTa ¢ nH(opMaumeii:

- BIIQJICTh HaBBIKAMU MOJTy4YeHUs HH(GOpMALIUU U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBLHO
OCYIIECTBIIATh IIOUCK, aHAIN3, CHCTEMATU3aLlUI0 U
HHTEpIpeTaNI0 MHPOPMAIMK Pa3IUYHbIX BUIOB U
¢bopM npencTaBieHUs;

- CO3J1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax
y4eToM Ha3HaueHus: HH(GOPMAIUH U 1IeTEeBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO GOpMY
MPEACTABICHUS U BU3YyaIIU3alINH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh
uH(pOpMaIH, €€ COOTBETCTBUE MTPABOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCTIOJIB30BATh Cpe/icTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3aIMOHHBIX 3a]1a4 C COOJII0IEHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH

MIPUMEHEHHUS U3yUYCHHBIX (PU3NUECKUX MOJCIICH:
MaTepHalibHas TOYKA, HHEPLIMAIbHASI CUCTEMA
OTCYETa, UJCATbHBIN Ia3; MOJACIIH CTPOCHHUS Ta30B,
JKUJIKOCTEN U TBEPBIX TEN, TOUECUHBIN
AIIEKTPUYECKUM 3apsil, iAepHas MOJIeNIb aTOMa,
HYKJIOHHAsi MOZIEJIb @aTOMHOTO SIAPA MPU PEILICHUU
(bu3uYecKuX 3a1a4;

- chopMHpOBaTH COOCTBEHHYIO MO3UIUIO TIO
OTHOIICHHUIO K (PU3UYECKON HHPOPMAIIHH,
MOJTYy4aeMOM U3 pa3HbIX HCTOYHUKOB, YMETh
HCITOJIB30BaTh U(PPOBBIE TEXHOIOTUH JJIS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN U
Mpe/ICTaBICHHs YIeOHOM U HAyYHO-TIOMYJISIPHON
uH(popMauK; pa3BUTh YMEHHS KPUTHUECKOTO
aHalM3a Mnoyiy4aeMoi uupopmanuu



OK 03. [InanupoBaTh U peaan30BbIBaTh
cobcTBeHHOE MPOHEeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENBCKYIO IEATEILHOCTh
B ipodeccnoHaIbHOM chepe,
UCTIOJIb30BaTh 3HAHUS 110 (PMHAHCOBON
IPaMOTHOCTH B Pa3IMYHBIX KHU3HCHHBIX
CUTYyAIHSIX

0€e30I1aCHOCTH;

- BIIJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€301TaCHOCTH
JUYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ITUYECKOTO ITOBEJCHUS;

- CIIOCOOHOCTD OIICHUBATh CUTYAIIMIO U TPUHUMATD
OCO3HAHHBIEC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE
YCTOHYHBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIAM U
(Wnn) IpyruM YjaeHaM CeMbU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LICHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIUAMU
HaponoB Poccuu;

OBJajieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMHA
AefiCTBUAMMU:

a) CaMOOPraHU3aLMA:

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

- CAMOCTOSITEIILHO COCTABIIATH ILIAH PEILICHUS
MPOOJIEMBI C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;
CMOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO
ITUPOKOU IPYIUIMH B Pa3HBIX 00JACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U
KYJbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- BJIaACTb OCHOBHBIMU METOJaMH HAYYHOI'O
NO3HaHMS, HCIIOIb3YEMBIMH B (PM3HUKE: IPOBOAUTH
MMPpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BEJINYMH, BEIOMPAsi ONTUMAJIBHBIN CII0CO0
HU3MCPCHUA U UCIIOJIB3Ys U3BCCTHBIC MCTOAbI
OLICHKH MOTPEIIHOCTEeN N3MEPEHUH, IPOBOAUTD
UCCIIIOBAaHHUE 3aBUCUMOCTEH (PU3HIECKIX
BEJINYMH C MCIIOJIb30BaHUEM NPSIMbBIX H3MEPEHUIH,
OOBSICHATH IOJIYUCHHBIC PE3YJIbTAThI, UCIIOJIb3YS
¢du3rUecKre TEOPUH, 3aKOHBI U ITOHATHS, U JIeTIaTh
BBIBOJIBI; COOJIIOIaTh MTpaBMIIa 6€3011acHOro TpyAa
IIPU IPOBEIEHUH UCCIIEAOBAaHUM B paMKax
y4e0HOTr0 SKCIIEPUMEHTA U yUueOHO-
HCCIIEI0BATEIBCKON AESITEIbHOCTH C
MCIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTEIIbHBIX
YCTPOMCTB 1 1a00paTOPHOro 000pyAOBaHNS;
c(hOopMUPOBAHHOCTH MPEACTABICHUN O METOAX
MOJTyYeHHs HAyYHBIX aCTPOHOMMUYECKUX 3HAaHUH
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OK 04. DpdextuBHO
B3aMMOJICHCTBOBAThH U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

HCIIO0JIh30BaTh MPUEMBI pe(IICKCHU I OIEHKH
CUTYalliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO
MIPUHUMATh PELICHUS M0 UX CHUKEHUIO;

B) SMOIMOHAJbHbIIA HHTEJJIEKT,
NpeAnoJaraniui copMHpOBaHHOCTD:
BHYTPEHHEH MOTHUBAIIUU, BKIIOYAIOLIEH CTPEMIICHUE
K JJOCTH>KEHUIO L€ U YCIEXY, ONITUMU3M,
WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATH, UCXO/I U3
CBOHMX BO3MO>XHOCTEH;

- OMIIATHUH, BKJIIOYAIOIIEN CIIOCOOHOCTD IIOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE JPYTHUX, YUUTHIBATH €TI0
MIPU OCYIIECTBICHUN KOMMYHHUKAITUHU, CTIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

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

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH
U CaMOOIIPEIEICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HMCCIIeA0BATEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM 1€ATENbHOCTH;
OBj1aieHHe yHUBEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHAs NeITeJILHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYIIIECTBA
KOMaHJHOW U UHJIMBUYaJTIbHOU paboThI;

- IPUHUMATD LIEJIM COBMECTHOM EATENBHOCTH,
OpPraHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUS 1O €€
JOCTUKEHHIO: COCTABIIATH IUIAH IEHCTBUM,
pacupenensaTs pojid ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

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

- OBJIAZICTE YMCHUAMU pa6OTaTB B I'pyHri€ €
BBITIOJIHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh pabOTy rPYIIIbl, PALIUOHAIBHO
pacnpenensTh 1eITeIbHOCTh B HECTAaHJAPTHBIX
CUTyaluuAax, aiCKBaAaTHO OLUCHMWBATH BKJIAJ] KaXXJ10I0
13 YYaCTHUKOB T'PYIIIbI B PEIICHHE
paccMaTpuBaeMoi TPOOIEMBI
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OK 05. Ocy1iecTBasTh YCTHYIO U
IIICbMEHHYIO KOMMYHHUKALIUIO Ha
roCy1apCTBEHHOM s3bIKe Poccuiickon
denepanuu ¢ y4eToM 0COOEHHOCTEN
COLIMAIBHOTO U KYJIETYPHOTO
KOHTEKCTa

B3aHMOJCHCTBUS;

- OCYIIECTBJISITh O3UTUBHOE CTPATETUUYECKOE
MOBE/ICHHE B PA3IMYHBIX CUTYAIUSIX, IPOSBISATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh MHUITUATHBHBIM
OBiajeHne yHMBePCAJIbHBIMU PeryisiTHBHBIMH
AefCTBUAMMU:

I') NPUHATHE ce0sl U IPYTUX JIIOJei:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JFOJCH
[P aHAJN3e Pe3yIbTaTOB JESITENbHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO APYTHUX JIIOJIEH Ha
OIIINOKHU;

- pa3BHUBATb CIIOCOOHOCTh NOHUMATh MHUDp C
NOo3UHuU Apyroro 4eJI0BCKa

B o6s1acTH 3cTeTHYECKOr0 BOCIIMTAHHUSA:

- CTETUYECKOE OTHOILIEHUE K MUDY, BKIIIOYasi
ACTETUKY ObITA, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIE BHIbI
HCKYCCTBA, TPAJUILIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJ0B, OIYIIATh YMOLIMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBa;

- yOeX1IeHHOCTh B 3HAUUMOCTH ISl TMYHOCTH U
o0miecTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
THUYECKHUX KYJIBTYPHBIX TPaJAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTpEMJIEHUE TPOSBIIATH KaueCcTBa
TBOPYECKOM JINYHOCTH;

OBj1aieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH JAeHICTBUAMM:

a) oOIIeHHe:

- OCYIIECTBJIATH KOMMYHHKAIIMH BO BceX chepax
KU3HU;

- c¢(OpMHUPOBATh YMEHUS PACIIO3HABATH
(du3uvecKue ABIeHUS (ITPOLECChl) M OOBSACHATD UX
Ha OCHOBE M3yUYCHHBIX 3aKOHOB: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE,
CcBO0OIHOE MaJeHUE TeN, ABMKEHHE T10
OKPYXKHOCTH, HHEPIIUS, B3aUMOJICHCTBUE TEll,
Koyie0aTenbHOE IBMKEHUE, PE30HAHC, BOTHOBOE
nBrxkeHue; nuddysus, OpoyHOBCKOE IBIKEHUE,
CTPOCHUE KUIKOCTCH U TBEPJIBIX TEIl, N3MECHEHUE
o0BbeMa Tell MpU HarpeBaHUM (OXJIaXKIEHUH),
TEIUIOBOE paBHOBECHE, HCTIApEHHUE, KOHICHCAIIHS,
TUIaBJICHUE, KPUCTAUIN3AIINS, KUTICHHUE,
BJI&)KHOCTh BO3]1yXa, CBA3b CPEIHEN
KMHETUYECKOU SHEPTUU TETJIOBOTO JBUKCHHS
MOJIEKYJI ¢ a0COIIFOTHOM TEMITepPaTypoi,
MOBBILIICHHUE JTABJICHHSI Ta3a MPH €0 HarpeBaHUU B
3aKpBITOM COCY/JI€, CBSI3b MEXKTy ITapaMeTpaMu
COCTOSTHUS Ta3a B U30IPOLIECCaX; AIEKTPU3AIIH
TeJI, B3aUMOJICHCTBUE 3apsI0B, HArPEBaHUE
MIPOBOJHHKA C TOKOM, B3aUMOJICHICTBIE MarHUTOB,
DIIEKTPOMArHUTHAS MHAYKIUS, IEHCTBUE
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OK 07. ConeiicTBOBaTh COXPAHEHUIO
OKpY>Karollen cpepl,
pecypcocOepeKeHNI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUHU KIIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3PPEKTUBHO
JIEICTBOBATH B UPE3BBIYaNHBIX
CUTYalUAX

NnK 3.2.

- pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOILEHMS,
IIOHUMATh 3Ha4CHHE COLMAIbHBIX 3HAKOB,
pacrio3HaBaTh MIPEINOCHUIKA KOH(DINKTHBIX
CUTYyalMid ¥ CMATYATh KOH(IIUKTHI,

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEACTB

B o6s1acTH 3K0/10rMYeCKOr0 BOCIUTAHHUS:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIBTYPHI,
ITIOHUMAaHHUE BIIMSHHS COLUAIBHO-I)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUATBHON
Cpenbl, OCO3HaHUE III00ATBHOTO XapaKTepa
9KOJIOTHYECKUX MPOOIIeM;

- TUTAHUPOBAHKE U OCYILECTBICHUE JEHCTBUH B
OKPY’KaIOIlle! cpefie Ha OCHOBE 3HAHUS Leei
YCTOMUYMBOTO pa3BUTHUS YEIIOBEYECTBA;

AKTHUBHOE HETPUATHE IEHCTBUM, IPUHOCAIIUX BPE.L
OKpYXKarolIleH cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIATONPUSITHBIE
JKOJIOTUYECKUE MOCIEACTBUSA IIPEANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPAIATh UX;

- pacLIMPEHUE OIBITA ACATEIBHOCTH dKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON U COLIMAIIBHON
NEeATEIbHOCTH

[ToaroraBnuBath 000pyAOBaHUE K HKCILTyaTaIllH.

MarHUTHOT'O TOJIsI HA IPOBOAHUK C TOKOM U
JBYDKYIIUACS 3apsi]], IEKTPOMarHUTHBIE
KoJIeOaHUs ¥ BOJIHBI, IPSIMOJIMHEIHOE
pacnpocTpaHEHHE CBETA, OTPAKEHUE,
npesaoMiIeHue, nHTephepeHus, Tuppakuus 1
MOJIIpU3aLusl CBETa, TUCIIEPCUs CBETA;
dboTornekrpruueckuii 3pPeKT, CBETOBOE TaBIICHHE,
BO3HHUKHOBEHUE JINHENYATOI 0 CIEKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAs! U UCKYCCTBEHHAs
pasiio0aKTUBHOCTb

- ¢(OpMHUPOBATH YMEHUS IPUMEHSTH TOJTYYCHHBIC
3HaHUA JUIsl OOBSICHEHUS YCIIOBUHM MPOTEKAHUS
(bU3NYeCKUX SBICHUHA B IPUPOAEC U JIJISl IPUHATHUS
NPAKTUYECKHUX PEIICHUI B TOBCEHEBHOMN KU3HU
JUtst obecrieyeHust 0€3011acCHOCTU IIpU 00pallieHun
¢ OBITOBBIMHU NPUOOPAMHU U TEXHUYECKUMHU
YCTpOICTBaMH, COXpaHEHHUS 310POBbS U
cOOJII0ZICHHS] HOPM 3KOJIOTMYECKOI0 TIOBE/ICHUS B
OKpY>Kalollel cpezie; MOHUMaHue He00X0AUMOCTH
MPUMEHEHHUS JOCTUKEHUHN (PU3UKU U TEXHOJIOTUI
JUIS PallMOHATIBHOTO MPUPOIOTIONIB30BAHMS
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2. CTpyKkTypa H cofep:kaHue 0011e00pa30BaTeIbHOM TMCHUILIMHBI

2.1 O6beM TMCUUIIMHBI M BU/IbI y4e0HO#i padoThI

Buna yueonoii O0beM B
padoTbI yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMBbI 174
AUCHUTLINHBI

1. OcHoBHOE coaepraHue 168
BT. Y..
TeopeTudyeckoe o0yueHue 52
nabopaTopHbIe 3aHATHS 4
KOHTPOJIbHBIC PAOOTHI 12
2. [IpodeccuoHaTILHO-OPHEHTHPOBAHHOE 88
cojJiepKaHue
BT. U..
TEOpPETHYECKOE 00yUeHne 64
1ab0paTOPHBIC 3aHATHS 24
CaMOCTOSITENIbHBIN paboThI 6
KOHCYJIbTalusl 6
IIpome:xxyToyHasi arTecTanus (IK3aMeH) 6




2.2. TemaTn4eckuii IJIaH U COJleP:KaHNEe TUCHUIINHBI «PU3HKa»

HaumenoBanu Conep:kanue y4eOHOIr0o MaTepuaJia, Dopmupyem
epas3aeyioB U JladopaTopHbie Oor, ble 001IHe 1
TeM NPaKTH4YecKue padoTkl, :rc npogeccuon
UHAMBHUYAJIbHBIN MPOEKT OB aJbHbIE
(eciu npedycmompenut) KOMIIET
eHI[UH
1 2 3 4
Beenenne. | Conep:kanmne yueOHOro MaTepuaJa: 2 OK 03
®usukaum | OGusnka — (QyHIaMEHTalbHAs HAyKa O I[IPUPOJIE. OK 05
METO/bI EcTecTBeHHO-Hay4HBI METOJ ITO3HAHUS, €r0 BO3MOXXHOCTH|
Hay4YHOI'0 | i rpaHMIbl NPUMEHUMOCTH. OKCIEPUMEHT U TEOpUs B
MO3HAHUSA | mporecce MMO3HAHMS IPUPOJIBI. MonenupoBaHue
dbuznueckux SBICHUI U mpoleccoB. Ponb skcrepuMenTa u
TEOpUM B MpolLecce IMOo3HaHus mnpuponabl. Pusznueckas
BEJIMYMHA. dusnyeckue 3aKOHBI. ['panuupbl
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U Teopuil. [IpuHiun
coorBercTBUs. [loHsATHE O (QU3MUEcKOW KapTHHE MHpa.
[TorpemHocT  u3MepeHuid  (U3NYECKUX  BEJIUYUH.
3unauenue ¢usuku npu oceoenuu npogeccuir CIIO u
cneyuansnocmeii CII0™
Pa3nen 1. Mexanuka 124 OK 01
/-) OK 02
Tema 1.1 | Conepskanue y4eGHOI0 MaTepHaJa: 2 OK 04
OcHoOBBI MexaHnudeckoe ABUKEHHE W €ro BUIbl. MarepualibHas OK 05
KUHEMATUKH | TOYKA. Ckanapuvie u 6eKmopuvle  uzuuecKkue OK 07
éenuyunpl. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS. fK3.2.
Cucrema otcuera. IIpuHnun orHocurensHocTH [ anuies.
CnocoObl  onucanust JBuxkeHHs. Tpaektopus. IlyTs.
ITepememienue. PaBHOMEpHOE MPSIMOJIMHENHOE IBHKEHUE.
CkopocTb. YpaBHEHHUE ABMKEHUA. MTHOBEHHasi U CpeaHsis
CKOpoCTH. Yckopenue. lIpsamoinHeliHOe IBWXKEHHE C
IIOCTOSIHHBIM ~ yCKOpeHHeM. JIBM)KEHHE C IIOCTOSHHBIM|
YCKOPEHHEM  CBOOOIHOTO nageHus.  PaBHOMepHOE
JNBUKEHHE TOYKU TI0 OKPYKHOCTH, YIJIOBasi CKOPOCTb.
[lenTpocTpeMuTenbHOE YCKOpEHHUE. Kunemarukal
a0COJIFOTHO TBEPJIOTO TeJia
Tema 1.2 Coaep:xxaHue yueOHOTO MaTepuaJja: 4
OcHoOBBI OcHoBHas 3amadya guHamuku. Cuima. Macca. 3aKoHBI
AUHAMUKH MexaHukn HprotoHa. Cunbl B mpupone. Cuna TSKECTH U
CHJIa BCEMHPHOIO TATOTEHHUA. 3aKOH  BCEMHPHOIO
TaroreHus. llepBas kocmuueckas CKOpOCTb. J[[BrmxkeHue
riaHeT U Manbix Ten ConHeyHoM cucteMsl. Bec.
Hesecomoctb. Cuitbl ynipyroctu. Cutel mpenus
Tema 1.3 Coaep:xxaHue yueOHOTO MaTepuaJja: 4
3aKoHbI Nmnynbee Ttema. WMmynbe cuibl. 3aKOH COXpaHEHUS
coxpaHeHusl B| UMITyibca. PeaktuBHoe  nBwkeHue. Mexanuueckan
MeXaHukKe | paboma u MmoujHocms. Kunemuueckaa Inepeus.

Homeuuuaﬂbuaﬂ IJHepcui. 3akon COXpAHeHuxn
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MexaHuueckou IHepeuu. Pabora CWIIBI TSKECTH W CHIIBI
ynpyroctu. KoncepBatuBuble cuibl. IIpumenenue 3aKkonoe
coxpanenus. VIcionb30BaHHWE 3aKOHOB MEXAHUKH TS
0o0BsACHEHUS ABHUKCHU S He6eCHBIX TSI W JId Pa3BUTHUA
KOCMHUYECKUX I/ICCHGILOBaHI/IfI, T'paHullbl MTPUMCHHUMOCTHU
KJIACCUYECKON MexaHUku. IIpakmuueckoe npumenenue
duzuueckux 3HAHUIL 6 HNOBCEOHEGHOU MHCUHU 0N
UCNOb30BAHUA NPOCMBIX MEXAHUZMOB, UHCIPYMEHMOE,
mMPAHCROPMHBIX CPEOCE

Pewenue 3a0au c npogheccuonanvHoil HaNPaeIEHHOCMbIO NO PA30ely 2
«Mexanuka»
Pa3nen 2. MoJiekyJsipHasi pu3nKa 1 TEPMOJTMHAMHUKA 34 OK 01
12/ OK 02
4 OK 03
Tema 2.1 Coaep:xxanue yueOHOT0 MaTepuaJja: 6 OK 04
OcHoBBI OcHOBHbIE  TIOJIOKEHUS  MOJIEKYJSAPHO-KMHETUYECKOM OK 05
MOJIEKYJSAPHO | Teopun. Pa3mepsl U Macca MOJEKyl U aTOMOB. OK 07
- BpoyHoBckoe NIBIDKCHHE. Cunbl u SHEprus MK 3.2.
KHHETHYECKOM| MEKMOJICKYJIIPHOTO B3aUMO/ICHCTBUSI. Crpoenue
TeOpHUH ra3000pa3HbIX, XKUAKUX U TBEpAbIX Tei. WmeanbHbId Tas.
JaBnenue raza. OCHOBHOE YypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOM Teopuu Tra3oB. TemmepaTtypa H €€
U3MEpEHHE. AOCONIOTHBIH HYJIb TEMIEPATypPHI.
TepmoaumHaMmuueckasi mKajia Temieparypsl. TemnepaTtypa
3Be31. CKOpPOCTH ABMKEHUS MOJIEKYJ M UX H3MEpEHHE.
Ypasnuenue cocmoanua uoeanvnozo 2aza. 3zonpoueccel u
ux rpabuku. Ilazoevie 3akonvl. Monapnas 2azoean
nocmoannan
Pewenue 3a0au c npogheccuonanbHoil HANPAaAGIEHHOCMbIO 2
JlabopaTopHble 3aHATHS: 2
Jlabopamopnas paboma Nel. V3ydenue ogHOTO U3
M30IPOLIECCOB
Tema 2.2 Coaep:xxanue yueOHOT0 MaTepuaJja: 6
OcHoBBI BHyTpeHHsst sHeprus cucteMbl. BHYTpeHHsAs »Heprus
TePMOIMHAMM | HJIEATIBHOTO Ta3a. Padoma u mennoma Kaxk Gopmol
KN nepeoauu IHepzuu. Tennoemkocme. Yoenvnan
mennoemkocmsy. KonuuecTBo  TEIUIOTHL.  Ypaeuenue
mennoeo2o o6ananca. llepBoe Hayalo TEPMOJMHAMUKHU.
AnuabatHblil mporiecc. BTopoe Hagano TepMOIUHAMHUKH.
Ilpunyun oOeiicmeus mennoeoit mauwunvl. Tennogwvie
oguzameonu. KIJ Mmenoeozo osuzameis.
Xonoounvnwvie mawunpl. OXpaHa npupoabl
Pewenue 3a0au c npogheccuonanvnoii nanpasneHHoOCmovio 2
Tema 2.3 Coaep:xxanue yueOHOT0 MaTepuaJja: 8
Arperatnble | lcmapenue u kouaeHcanus. HacwllieHHBI mMap U €ro
COCTOSIHUSL | CBOICTBa. AOCONIOMHAA U OMHOCUMENbHAA BAHCHOCHIb
BellecTBa U | go30yxa. [Ipubopsl g onpeneneHus BIaKHOCTH BO3AyXa.
(pazoBble Touka pocel. Kumnenue. 3aBUCUMOCTH TeMIEpaTyphl
nepexoAbl | KUMEHHs OT AaBiieHUs. KpuTuueckoe cOCTOSIHME BEIECTBA.
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Ilepezpemutit nap u e20 uUCno1b306aHUE 6 mMEXHUKE.
XapakTepucTuka  KHUIKOTO COCTOSIHUSI BELIECTBA.
IToBepXHOCTHBII cIoi YKUJIKOCTH. DOHeprus
[IOBEPXHOCTHOI'O clos. bixHui MOPAILOK.
Ilosepxnocmnuoe namsaixcenue. Cmauusanue. Henenun na
2panuue HcuoKkocmu ¢ meepovim menom. KanusuisipHbie
SBJICHUS. XapaKTepUCTUKA TBEPJOTO COCTOSIHUSI BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena. YNpyrue CBOWCTBA
TBEpAbIX TeJ. 3akoH ['yka. MexaHMueckue CBOWCTBA
TBepabIx Ted. [lmactuueckas (ocrarounasi) aedopmanusi.
Tennogoe pacwiupenue meepovix men u dHcuOKocmeil.
Koygppuyuenm nuneiitnozo pacuwupenusn. Korgppuuyuenm
00bEéMHO020 pacwiupenus. Yuem pacuiupenus 6 mexuuke.
IInasnenue. Yoenvnasn menaoma njaaenenus.
Kpucrannuzauus.  Ilpakmuueckoe  npumenenHue 6
NO6CEOHEBHOIl HCUZHU (PU3UUECKUX 3HAHUIL 0 C8OUCMEAX]
2a308, HcuOKocmeil u meepovix meJl

Pewienue 3a0au ¢ npogheccuoHanbHoil HanPagIeHHOCHbIO

JlabopaTopHble 3aHSTHSA:

Vlabopamopnas paboma Ne2 Onpedenenue enaxcnocmu
6030yxa.

Vladopamopnan paboma Ne3 Onpeodenenue Korgpghpuyuenma
n06EPXHOCMH 020 HAMANCCHUS HCUOKOCHU

NS \S]

Kontpoabnas padora Nel «MonekynsipHas ¢puzuka u
TePMOANHAMUKAY

Paznen 3. DaexkTpoauHaMuka

74
(34/18)

Tema 3.1
DIIEKTPUYIECKO
e moJie

Conep:xaHue y4eOHOro MaTepuaJia:

Inekmpuueckue 3apao0bl. DIEMEHTAPHBIN AJIEKTPUUYECKUN
3apsal. 3aKon coxpanenusa 3apaoda. 3axon Kynonua.
OnekTpuueckas  IOCTOSHHAas.  DJEKTPUYEecKoe  IoJe.
HanpsokeHHocTh  anekTpuyeckoro  mois.  [IpuHnun
cynepnosuuuu noneil. IIpoeoonuku 6 3neKkmpuueckom
none.  Jluanekmpuku 6  I1eKMpPUUecKOM  noJe.
Hlonapusayusn OUIeKMpPuUKoe. Pabota cury
anekTpocTarnyeckoro  mnois.  Ilorenuman.  Paznocmo
nomenyuanos. Ceéazb MedHCOY HANPAINCEHHOCHBbIO U
PA3sHOCMbIO  NOMEHUUAN08  INEeKMPUUECKO20  NOJiA.
Inexmpoemkocms. Eounuywn INIEKMPOEMKOCHIU.
Konoencamoper. Coedunenue  KoHOeHcamopos 6
oamaper. Duepeus  3apANCEHH020  KOHOeHcamopa.
OHeprus AIIEKTPUYECKOTO OJIA. Ilpumenenue
KOHOeHcamopoe

10

Pewienue 3a0au c npogheccuonanvnoii HanpPaeIEHHOCMbIO

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

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
MnK3.2.
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Tema 3.2
3aKoHBI
MOCTOSIHHOTI'O
TOKA

Conep:xkaHue y4eOHOTro MaTepuasia;

VYcnoBus, HEOOXOoAMMBbIE IS BO3HUKHOBEHHUS |
NOJJEpKaHUSL  dJeKTpuueckoro Toka. Cuna Toka W
IUVIOTHOCTh TOKa. 3akon Oma 0na yuacmka uyenu.
3asucumocms  INEKMPUUECKO20 CONPOMUBIEHUA OM
Mamepuana, ONUHBl U NAOWAOU NONEPEUHO20 CEYEeHUsA
nPOGOOHUKA. 3asucumocmo IIeKMPU4eCcKo2o
CONPOMUGNIEHUAA NPOBOOHUKOE OmM  MeMnepamypul.
Temnepamypuotii.  KoIhpuyuenm  conpomueenus.
Csepxnpogooumocme. Paooma u MOUWIHOCHID
nocmoannozo moka. Tennogoe Oeiicmeue moka. 3aKoH
Jicoyna—J/lenya. Inekmpoosusrcyuias cuna ucmovHuKka
moka. 3akon Oma 0na nonnoi yenu. InekmpuuecKue
uenu. Ilapannenvnoe u nocnedosamenvHoe coedunenue
npoeoonukos. 3axkonsl Kupxzoga ona ysna. Coeounenue
UCHOYHUKOG IJIEKMPUYECKOUl IHEPUU 6 Damapero

10

Pewenue 3a0au ¢ npogheccuonanbHoil HANPAGIEHHOCMbIO

JlabopaTopHble 3aHATHS:

Jlabopamopuasa paboma Ne5 Onpeoenenue yoenvrnozo
COnPOmMuUEIeHUsA NPOBOOHUKA.

Jlabopamopnas paboma Neb6 Onpeodenenue mepmuueckozo
Ko3ghpuyuenma conpomuenenun meou.
Jlabopamopnas pavoma Ne7 Hzmepernue 3/IC u
GHYMPEHHE20 CONPOMUGICHUA UCIOYHUKA MOKA.
Jlabopamopnasa paooma Ne§8 H3zyuenue 3axonoe
nocne006amenbHO20 U NAPANIETbHO20 COEOUHEHUTL
nPOGOOHUKOG.

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

Jlabopamopuaa paboma NelO Onpeoenenue KII/[
INEeKMPONTUMKU

NS TN S \O I \O I \O I \§)

Kontposbnas padora Ne2 «DnekTpuueckoe moiie. 3aKOHbI
MOCTOSTHHOTO TOKa

Tema 3.3
JuiekTpHuye
CKHii TOK B
pa3IuYHbI

X cpeaax

Conep:xkaHue yueOHOTro MaTepuasia:

DIEKTPUUYECKHUI TOK B METaJllaX, B 3JEKTPOJIMTAX, ra3ax, B
BakyyMe. nekmpoau3. 3akon nekmponusza Dapaodes.
Inexmpoxumuueckuit  Ikeueanenm. Buow zazoevix
paspsadoe.  TepMOdNeKTpoHHass  sMmuccus.  [lmaszma.
Inekmpuueckuii mok 6 noiynpogoonukax. CoOCTBeHHas
U IpUMecHas npoBoaumoctu. P-n mepexon. Ilpumenenue
noaynpoeoonuxos. Iloaynpoeoonukoevie npuoopul

Pewienue 3a0au c npogpeccuonanvHoil HANPAGIEHHOCHBIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nell1 Onpeoenenue
INEKMPOXUMUYECKO20 IK6UBAICHIMA MeOU

Tema
34

Conep:xkaHue y4eOHOTro MaTepHuasia:
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MarnuTHo | BekTop HMHIYKIIMM MarHUTHOTO Tofs. HampspkeHHOCTh 6
€ nmoJie MarHuTHOTO T110Js. JleicTBME MAarHuTHOIrO TIIOJsA Ha
NPSIMOJIMHEMHBIM IIPOBOJHUK C TOKOM. B3ammopneincrsue
TOKOB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MarnuTHbIi otok. PaboTa o nepemenieHnio mpoBOIHHUKA
C TOKOM B MAarHUTHOM IoJie. J[eliCTBUe MAarHUTHOTO MOJIS
Ha JBwkymuiics 3apsa. Cuna Jlopenua. Ilpumenenue
cunvt  Jlopenya. OnpeneneHue  yAeIbHOTO  3apsja.
Macnumnvie  ceoiicmea  eewecmea.  Maznumnasn
npornuyaemocmsp. CoHEUHAs] AKTUBHOCTb U €€ BIIUSHUE
Ha 3emutro. MarauTHbie Oypu
Pewenue 3a0au ¢ npogheccuonanvbHoil HANPAGIEHHOCMBIO 2
Tema 3.5 Coaep:xanue yueOHOro MmaTepuaJja: 6
DJ1eKTpO Henenue 3Inekmpomacnumnoii  undykyuu. IlpaBuino
MArHUTH Jlenna. 3akoH AIEKTPOMArHUTHOM MHAYKUUU. Buxpeeoe
an anekmpuyeckoe none. DJIC HHIYKIMM B JABUXKYLIUXCS
HHIYKIH MPOBOHHKAX. Henenue CaAMOUHOYKYUU.
| Huoykmuenocme. Iuepeuna MazZHUmMHO20 noJjasa MoKa.
B3auMOCBSI3b  AJEKTPUYECKUX W  MArHUTHBIX  TOJICH.
DJIEKTPOMArHUTHOE T0JIe
Pewenue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCMBIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paooma Nel2 H3yuenue sgnenus 2
I7IEKMPOMACHUMHOU UHOYKUUU
KountpoabHnas padora Ne3 «MarauTtHoe 1mose. DJIeKTpoMarHuTHas 2
VHTYKIIHS
Paznea 4. 20
KoJieoanus n (8/2)
BOJIHBI
Tema 4.1 Conep:xxanue yueOHOT0o MaTepuaJja: 4 OK 01
Mexanuue | KonebGarenpHoe nBuxkeHue. ['apMoHUYeckne KoyeOaHUS. OK 02
CKHe CBoOonHble MexaHudeckue KoneOanus. IIpeBpaiienue OK 04
KO0JIeOaHM | DHepruu Tmpu KosiedaTeapbHOM JBWKeHUH. (CBOOOIHBIE OK 05
U 3aTyxalollue MeXxaHn4yeckue Konebanus. MaTteMaTHuyecKuii OK 07
BOJIHBI MasATHUK.  IIpyxuHHBII  MasTHUK.  BbIHYyXIEHHBIE MK 3.2.
MexaHu4ecKue Kojebanus. Peonanc.
[lonepeunble W TPOJOJIbBHBIE BOJHBI. XapaKTEPUCTUKH]
BOJIHBI. 3BYKOBBIC BOJHBI. Y JIbTPAa3BYK U €ro MIPUMEHEHUE
Tema | Conep:kaHue ydeOHOro MaTepuaa: 10
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4.2
JIEKTPOM
ArHUTHBIE
KoJIe0aHHu
s1 1 BOJIHBI

CBoOoiHbIC ANIEKTpOMArHuTHHIE KojeOanus. [IpeBpaiienue
9HEpruu B KojebarenpbHOM KoHType. Popmyna TomcoHa.
3aryxaronme 3JIeKTpOMarHuTHele Konebanus. ['eneparop
HE3aTyXarIuX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.
BrinyxnenHsle snekTpudeckue koneOanus. Ilepemennuiii
mok. I'enepamop nepemennozo moka. Emkocmmuoe u
UHOYKMUGHOE CONPOMUGTIEHUA NEPEMEHHO020 MOKA.
Axkmuenoe  conpomuenenue. 3akon  Oma  0na
INEKMPUYECKOUl Uenu nepemenHozo moka. Padoma u
MowHocmbs  nepemenHozo  moka. Pe3onanc ¢
anekmpuyeckou  uenu. Tpauncghopmamopvr.  Toxu
evicokou  wacmomul.  Ilonyuenue, nepedaua u
pacnpeoenieHue  3ieKmpoIHepeuu. IIEKTPOMArHUTHOE
mojie Kak ocoObIii BUJI MaTepuu. ODIEKTPOMArHUTHBIC
BoiHBI. (CBOWCTBa 3JEKTPOMAarHUTHBIX BOJNH. Bubpatop
I'epna. OTKpBITHII KoJie0aTeNbHbBIN KOHTYP.
N3o6perenne  pamuo  A.C.IlomoBeim. Ilonsatue o
paguocBsizu.  Ilpununun  paaumocsizu.  Ilpumenenue
3JIEKTPOMArHUTHBIX BOJTH

Pewenue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCMBIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paooma Nel3 H3zyuenue padomot 2
mpancghopmamopa
KonTtpoabnas padora Ne 4 «Konebanus u BOJIHbI» 2
Pa3znen 5. 20
OnTtuka (4/-)
Tema 5.1 Copepxxanue y4eOHOro MaTepuaja: 4 OK 01
Ipupona | Toueunslii ucTouHuk cBera. CKOPOCTh PaclpOCTpaHEHHS OK 02
CBE€Ta CBETa. 3aKOHBl OTPAKEHUS M IPEIOMIICHUS CBETA. OK 04
Conneunble n JyHHBlE 3aTMeHud. [IpuHumn I'roireHca. OK 05
[Tonmnoe otpakenue. JInn3sl. [locTpoenne nzobpaxeHus B MK 3.2.
nuH3ax. Popmysia TOHKOW JIMH3bI. YBEJIWYECHHUE JIMH3BI.
['ma3 kak onrtuyeckas cucrema. OnTuueckue MPUOOPBHI.
Teneckonwl.  Cuna ceema. Oceewiénnocms. 3aKoHb
oceeuyeHHoCmu
Pewenue 3a0au ¢ npogeccuonanvbHoil HanPagIEHHOCMbIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel4 Onpenenenue moka3aTes 2

IMMPCJIOMJICHUSA CTCKJIA
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Tema 5.2
BoanoBbIe
CBOMCTBA
cBeTa

Conep:xkaHue y4eOHOTro MaTepuasia:

HNutepdepennius cBera. KorepeHTHOCTh CBETOBBIX JIyYei.
HNutepdepennius B ToHKMX IieHkax. Kombia HeroToHa.
Hcnonb3oBanue wuHTEphEpPEHLIMH B HAayKe M TEXHHUKE.
Judpakius ceeta. Judpakinus Ha 1mead B HapaieIbHbIX
nyyax. ludpaknuonnas peuerka. [lonstue o ronorpadun.
[lonspuzauua mnonepeuyHslx BoOaH. [lomsipusanus cBera.
HBoiinoe nydenpenomiieHue. I[lonspouasl. [ducnepcus
Bunpel wuznydenuit. Buabl cnekTpoB. CHEKTpHI
ucnyckanus. Cnektpsl  morjomeHus. CrekTpaabHbII
ananmu3. CriekTpajibHbIe KJIACChI 3Be3]. YIbTpaduoneToBoe
uznydyenue. HHdpakpacHoe wuznydeHue. PeHTreHOBckue
nyuu. Ux nmpupona u cBorcta. [lIkana 3neKTpOMarHUTHBHIX
W3Ty4YCHHUI

CBCTa.

JlaGopaTopHble 3aHATHSA:

Jlabopamopnas paboma Nel5 OnipenencHue JTHHBI
CBETOBOM BOJIHBI C TOMOIIBIO TU(PAKIIMOHHON PEIIeTKH.
Jlabopamopnas paboma Nel6 HabiroaeHUE CILIONIHOTO U
JIMHEWYaTOro CIEKTPOB

KonTtpoubHasn

pabota Ne 5 «OnTuka»

Tema 5.3
CrnenuanabHast
Teopus
OTHOCHTEJIbLHO
CcTH

JBrxeHne co ckopocTsio cBera. [loctynarsl Teopun
OTHOCUTEJIBHOCTH U CIEeACTBUS U3 HuX./HBapHaHTHOCTb
MOJYJISl CKOPOCTH CBETa B BaKyyMme. DHeprusi mokosi. CBs3b
MacChl ¥ SHEPTUU CBOOOTHOM YaCTHUIIBI. DJIEMEHTHI
PENATUBUCTCKON IUHAMUKH

Pazgen 6. KBantoBasi pusuka

12
(2/-)

Tema 6.1
KBantoBas
OITHKA

Conep:kaHue y4eGHOT0 MaTepuasa:

KBanroBass rumnore3a Ilmanka. TermmoBoe H3IydeHHE.
KopnyckynsipHo-BonHOBOM ayanu3M. DoroHsl. I'mmoresa
ne bpoiinst o BoHOBBIX cBoMcTBax yacTull. COOTHOLIEHUE
HeomnpeneneHHoctei  ['eifsenOepra. JlaBneHue cBeTta.
Xumnueckoe neiicrBue cera. OmbiThl I1.H. JleGeneBa u
H.W. BaBunosa. @omoaghhexm. Ypagenenue Jitnumeiina
ona gomorgpgpexma. Bnewnuit pomornekmpuueckui
Ighghexm. Buympennui domorghghexm. Tunwv
domornemenmos. Ilpumenenue homorppexma

Tema 6.2
du3zuka atoma
HATOMHOIO
sApa

Conep:kaHue y4eGHOr0 MaTepuasa:

Pa3BuTHe B3rNiI0BHA  CTpOeHHE  BemiecTBa. Moaenu
CTpPOEHHSI aTOMHOTO siipa. 3aKOHOMEPHOCTH B ATOMHBIX
CIEKTpax Bogopoja. SnepHas wmozaenb aroma. OTNBITHI
3. Pesepdopaa. Monens aroma Bomopona mo H. Bopy.
KBanrtoBsie noctynars! bopa. Jlazepsi. PagnoakTHBHOCTS.
3akOH  paAMOAaKTUBHOIO  pacrnajga.  PannoakTuBHBIE
npeBpamieHuss. CriocoObl HaOMIOACHUS U PErHCTPaLUU
3apspKeHHBIX yacTull. Oddext BaBmioBa — YepeHkosa.
Crpoenne atomHoOro szapa. Jlepekr Maccel, 3SHeprus
CBA3M M YCTOMYMBOCTb AaTOMHBIX saep. SlnepHsie
peakuuu. Aodepnasa Inepzemuxa. IHEPreTUUECKUN BBIXO]T

OK 01
OK 02
OK 04
OK 05

OK 07
MnK3.2.
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ANEepHBbIX peakuuii. MckyccTBeHHas paguMOAaKTUBHOCTB.
Henenne Ttsokenblx spep. llemHas spepHas  peaknus.
Vnpasnsemass nenHas peakuusa. SIEepHbIA  peakTop.
TepmosinepHblii  cuHTe3. OHeprus 3Be3d. llomydenue
PAaOUOAKTUBHBIX  H30TONOB WM HUX  IIPUMEHEHHE.
buonornueckoe aAeUCTBUE pPaJUOAKTUBHBIX H3JIYYCHUM.
DneMeHTapHbIe YaCTHUIIbI

KountpoabsHas padora Ne 6 «KKBanToBas ¢puzuka» 2

Pa3nen 7. Ctpoenne Beenennoii 6
Tema 7.1 Conep:xxanue y4eOHOI0 MaTepuaJia: 2 OK 01
Ctpoenue CosHeuHas cUCTeMa: TIAHEThl U MaJIble Tejla, CUCTEMa OK 02
CoHEeUHOM 3emis—JIyna OK 03
CHUCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOro MmaTepuaJia: 2 OK 05
Opomouus  (Ctpoenre u sBomonus Connuna u 3Bé31. Knaccudukanus OK 07

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

INanaktuka. CoBpeMEHHbIE PEACTABIECHUS O CTPOCHUU U
3BOJIIOIMN Beenennoi

JlabGopaTopHble 3aHSITUSA:

Jlabopamopnas paboma Nel7. 3ydyeHue KapThl 3B€3HOTO 2
Heba
IIpoMe:xxyTOYHAs aTTeCTALUA: YK3aMEH 12
Bcero: | 180

YciaoBus peaqu3anny NporpaMmmbl 001meo0pa3oBaTebLHOM AU CIUTIIHHBI

3.1. TpeOoBaHus K MUHMMAJIbHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecre4eHnIo

Peanuzanust ydeOHON JUCHUIUIMHBI TpeOyeT Hamuuusg Yy4yeOHOoro kaOuHeTa W
naboparopuu (HU3MKHU.

O6opynoBanue yueOHOTO KaOMHETA!

II0CaJJOYHbIE MECTa MO KOJMYECTBY OOyYarolIMXcs, KJlacCHasi Jocka, pabouee MecTo
MpernoiaBaTe’is.

ABTOMAaTU3UPOBAHHOE paboyee MECTO ¢ MOAKIIOYEHUEM K ceTu HTepHeT:

KOMIIBIOTEpP, MYJIbTUMEIAUNHBIA MPOEKTOP, OJKpaH IPOEKUUOHHBIM HACTEHHBIN
PYJOHHBIN.

VYyeOHble KOMIUIEKTBI AJI POBEACHUS J1a00OPATOPHO-NPAKTUUECKUX PadOT.

TexHuyeckue cpeacTBa 00yUCHHUS:

[Mudposas nadbopaTopus o PU3MKeE 7151 yIUTEIS;
[udposas nadbopaTopus o Gpu3MKe 115 yUEHUKA,

Bechl TexHHuecKHe ¢ pa3HOBECaMU;

KommuiexT 11t 1a60paTopHOTo NpakTUKyMa 10 ONTHKE;
KommuiekT 11t 1a60paTopHOTo NpakTUKyMa MO0 MEXaHUKE;

Komrutekt anst mabopaTopHOro MpakTHKyMa MO MOJEKYJISIPHOMH
(bmm(e Y TEPMOJIMHAMUKY;

N
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7. Komrekt st 1abopaTopHOro MPaKTHUKyMa MO AJIEKTPUYECTBY
(c reneparopom);

8.  KomrutekT miis n3ydeHus BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUHU
(colHeUHOM, BETPOBOM  DHEpPruM, OHO-, MEXaHUYECKOH U
TEPMOIJIEKTPUYECKONIHEPTETUKN );

9. Awmmnepmerp n1abopaTOPHBIN;

10. BosbT™meTp 1a00paTOpPHBIN;

11. Konopumerp ¢ HaOOpOM KAIOPUMETPUUECKHUX TEJT;

12. TepmomeTp 1a00paTOPHBIL;

13. Kommnekt misg u3y4eHus OCHOB MEXAaHHWKH, MHEBMATHKUA H

BO300HOBIIEMBIX HCTOYHUKOB 9HCPIuu,

14. BapomeTtp-aHepou;

15. bBnok nuTtaHus peryiupyeMblii;

16. Be0-xamepa Ha MOJBUYKHOM IIITATUBE;

17. Buneokamepa aiig pabOThI ¢ ONTHUYECKUMU MPUOOPAMH;
18. T'enepartop 3BYyKOBOW;

19. T'urpometp (nCUXpOMETP);

20. I'py3 HaOOpHBIii;

21. JluHamMoMeTp AEMOHCTPAITMOHHBIN;

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

24. Metp nEMOHCTPALMOHHBIN;

25. Muxkpockon 1eMOHCTPAIlMOHHbIN;

26. Hacoc BakyymHbIii KOMOBCKOTO;

27. CTOonUK NOABEMHBII;

28. llltaTuB neMOHCTPAIMOHHBIN (DU3NUSCKUI;

29. DNEeKTpOIUIUTKA;

30. Habop neMOHCTpAIMOHHBIA 0 MEXaHUYECKUM SIBICHUSIM;
31. HaGop [eMOHCTpallMOHHBIA 1O JAWHAMHKE BpallaTeIbHOTO
JIBUKEHUS;

32. Halop 1eMOHCTPAIIMOHHBIN M0 MEXaHUUYECKUM KOJICOaHUSIM;
33. HaGop 1eMOHCTpalMOHHBIA BOJHOBBIX SIBJICHHUIA;

34. Benepko Apxumena;

35. MasTauk MakcBea;

36. Habop ten paBHOTO 00BEMA;

37. Halop Ten paBHOM MacCHhl;

38. Ilpubop a1 AeMOHCTpaIM aTMOC(EPHOTO TaBICHUS;

39. TIlpusma, HaKJIOHSIOIIASCS C OTBECOM;

40. Ppluar 7€MOHCTPAIIMOHHBIT;

41. Cocyapl cooOmIaronecs;

42. CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

43. TpyOka HeroToHa;

44. Illap ITackans;
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45.

Habop mAeMOHCTpalMOHHBIA 1O MOJIEKYJISIpHON (u3HKe U

TCIIJIOBBIM SBJICHHUSAM,

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

Habop neMOHCTpallMOHHBIN 10 Ta30BbIM 3aKOHAM;

Habop kanuiispos;

TpyOka a1 IeMOHCTPAIIMKM KOHBEKIIUU B KUJIKOCTH;

[{unuHAPBI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbLOM;

BBICOKOBOJIBTHBIN MCTOYHUK;

['enepatop Ban-ne-I"paada;

Jozumertp;

KaMepTOHBI Ha pE€30HAHCHBIX SIITUKAX;

Komrutekt npubopoB M MpUHAIIEIKHOCTEH ST JEMOHCTPAIUH

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH;

56. KomrekT npuOOpoB IS U3YUEHUS TPUHIIUIIOB PaAroOIIpueMa H
paauonepeaayu;

57. KoMIIeKT npoBOJIOB;

58. Maruut gyrooOpa3Hbli;

59. MarHur nojaocoBOU IEMOHCTPALIMOHHBIH;

60. Maiuna snekTpodopHas;

61. MasdTHUK 3IEKTPOCTATUYECKUI;

62. HabGop no u3y4eHuto MarHuTHOTO MOJIsl 3eMIIH;

63. Habop AeMOHCTpalMOHHBINA MO0 MarHUTHOMY TOJIFO KOJIBIIEBBIX
TOKOB;

64. HabGop 1eMOHCTpallMOHHBIN MO MOJIYIPOBOHUKAM;

65. Habop neMoHCTpaIlMOHHBIN IO TOCTOSTHHOMY TOKY;

66. HaGop 1eMOHCTpallMOHHBI 10 SJIEKTPUYECKOMY TOKYy B
BaKyyMe;

67. HaOop 1eMOHCTpAIIMOHHBIN MO JIEKTPOJUHAMUKE;

68. Habop nns geMoHCTpanuu MarHUTHBIX TOJIEH;

69. Halop aisa neMoHCTpaluu dAEKTPUUECKUX TTOJICH;

70. Tpanchopmarop yueOHBbIH;

71. Ilamouka CTEKJISTHHAS,

72. Tlanouka 300HUTOBAS;

73. Tlpubop Jlenua;

74. CTpelIku MarHUTHBIC HA IITATUBAX;

75. CynTaH 3J€KTPOCTATUYECKUM;

76. TaTBBI U30JIUPYIOLIUE;

77. DneKTpoMarHuT pa30OpHBIL;

78. Habop neMOHCTpaIMOHHBIN 10 T€OMETPHUUECKOM ONITHKE;

79. Habop neMOHCTpaIMOHHBIN MO BOJHOBOM OIMTHKE;

80. CnekTpockon ABYXTpYOHBI;

81. Habop criekTpanbHbIX TPYOOK C UCTOYHHUKOM MUTAHUS;

82. VYcraHoBka st uzydeHus pororddexra;
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83. Habop neMoHCTpalMOHHBIN 110 TOCTOsIHHOTO [1nanka;

84. KommiekTt HarJISIHBIX mocooui I IIOCTOSTHHOTO
HCIIOJIb30BAHUS

85. KowmruiekT mopTpeToB it 0ohopMIICHUS KaOWHETa,

86. KOMIUIEKT 1eMOHCTPAITMOHHBIX YUCOHBIX TAOIHII.

[Tpy Hanmuuuu HEOOXOAMMOTO OOOPYIOBaHHS 3aHATHS MO (PU3MKE B HEKOTOPBIX
Clly4assX MOTYT IHPOBOJUTHCS B MMEIOIIMUXCS B 00pa30BaTelbHOM OpraHU3alUU
MacCTEepPCKUX WIN J1abopaTopusiX.

3.2. UudopmannonHoe odecnievyeHne 00ydeHust
4 a) ocCHOBHasl TUTepaTypa:

Ne HctouHuk
/a

1 Mskumes I'. 5., ByxoBues b. b., Corckuit H. H., ®u3uka: 10-# kinacc: 6a30BbIid 1
yriyOs€HHBINA ypoBHU: yueOHuk,M3narensctBo «lIpocBemenuey, 2023. — 432c¢.

2 | Msakumes I'. f., Byxosues b. b., Corckuit H. H., ®u3uka: 11-ii kiacc: 0a30BbId 1
yrayOnénnbiil ypoBau: yueoHuk,M3narensctBo «IIpocBemenue», 2023. — 432c.

3 | T'enpenmreitn JI. O., bynarosa A. A., Kopuunses U. H., Komkuna A. B.,®u3uka : 10-i knacce :
0a30BbIi ypoBeHb: yueOHUK,3narenscTBO «IIpocBemenue»,2023. —303 c.

4 | I'enpeniwureiin JI. 3., bynarosa A. A., Kopuunses U. H., Komkuna A. B.,®u3uka : 11-i knacc :
0a30BbIi ypoBeHb: yueOHuk, M3mgarensctBo «lIpocsemenue»,2023.—253c.

5 0) nomoJIHUTEIbHAS IUTEpATypa:

Ne Hctounuk
/o

1 KacesinoB B. A.,®u3uka: 10-i kiacc: yriyOa€HHBIN ypoBeHb: yueOHUK, M31aTenscTBO
«IIpocsemenne»,2023.— 480 c.

2 KacesinoB B. A.,®u3uka: 11-i kinacc: yriyOa€HHbIN ypoBeHb: yueOHHK,31aTebCcTBO
«IIpocBemenne»,2023.— 493 c.

6
7 B) uHQOpPMAIMOHHBIE 3JEKTPOHHO-00pa30BaTENbHbBIE PECYPCHI:

Ne Hctounuk
/o

1 DnekTponHas oubimortedynas cuctema «budmmoTex. M3gatensctBo KIAY»
https://mgri-rggru.bibliotech.ru

OneKTpoHHO-0nbMoTeuHas cucrema «M3garensctBo Jlanpy/ kot MHkeHepHO-TeXHUUECKHe
Hayku (TromI'¥Y) www.e.lanbook.com

orpaHMYeHHON 0TBeTCTBeHHOCThIO «PYHOby (RU)

2
3 | DnexkTpoHHO-OMONMHOTEeYHas cucteMa «elibrary» / [IpaBoobmanaTens: O0mecTBo ¢
4

OnekTpoHHO-O0ubamoreunas cucrema « 9bC FOPAUTY / www.biblio-online.ru

4. KoHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOEHUS TUCHMILINHBI
KoHTpoib ¥ OmEHKA pACKPBIBAIOTCS YE€pE3 YCBOCHHBIE 3HAHUSA U
npruoOpeTeHHbIe 00yYarOUMMUCA YMEHUS, HallpaBJIeHHbIE Ha (OPMUPOBAHUE OOIIUX
U npodeccuoHalbHbIX KOoMIeTeHIui. KoMneTeHuMyu N0KHBl ObITh COOTHECEHBI C
OPEeIMETHBIMU pe3ylbTaTaMu. JlJis KOHTpOJIE M OLIGHKH pPe3yJbTaTOB OOy4eHHUs
npenojaBaresb BbIOMpaeT (OpPMbI U METOJbl C YYETOM MpoQecCHOHAIU3alUN
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https://e.lanbook.com/book/335051?category=44396
https://e.lanbook.com/book/335051?category=44396
https://e.lanbook.com/book/335051?category=44396
https://e.lanbook.com/book/335051?category=44396
https://e.lanbook.com/book/335051?category=44396
https://e.lanbook.com/book/335051?category=44396
https://e.lanbook.com/book/334724?category=44396
https://e.lanbook.com/book/334724?category=44396
https://e.lanbook.com/book/334724?category=44396
https://e.lanbook.com/book/334724?category=44396
https://e.lanbook.com/book/334724?category=44396
https://e.lanbook.com/book/334724?category=44396
https://e.lanbook.com/book/334853?category=44396
https://e.lanbook.com/book/334853?category=44396
https://e.lanbook.com/book/334853?category=44396
https://e.lanbook.com/book/334853?category=44396

06yquI/I$I 110 ImporpaMme JUCHUILIJINHBI.

Kox m nanmenoBanue Pa3zpen/Tema T oleHOYHBIX
(hopMupyeMBbIX KOMIIETEHIIM MepOonpUATHIA
OK 01. Beibupats criocoOsbl Pasnen 1. Temsr 1.1.,1.2, 1.3
pemenus 3anad npopeccuonanbHoi | Pasmen 2. Temsl 2.1., 2.2., 2.3.
JEATEIIbHOCTH TPUMEHUTENBHOK Pa3zgen 3. Temsr 3.1.,3.2.,3.3.,34.,
Pa3JIMYHBIM KOHTEKCTaM 3.5.

Pa3znen 4. Temn1 4.1.,4.2.
Paszgen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Temru! 6.1., 6.2.

OK 02. HUcnonp3oBars Pasnen 1. Temsr 1.1., 1.2, 1.3
COBPEMEHHBIE CPE/ICTBA MTOUCKA, Pazgen 2. Temsr 2.1.,2.2., 2.3.
aHaJIM3a U UHTEPIPETALNH Pasnen 3. Temsr 3.1., 3.2., 3.3.,
uHpopmaruu uuHGopMannonnsie | 3.4., 3.5. - YCTHBIH OIIPOC;
TEXHOJIOT'MH JJIs1 BBIITOJIHEHUS Paznen 4. Temsr 4.1., 4.2. - (pOHTANBHBIAOIPOC;
3a7a4 npoQeccCunoHaIbHON Paznen 5. Temnr 5.1.,5.2., 5.3. - OLIEHKA KOHTPOJBHBIX
NEATEIbHOCTH Pasnen 6. Temrr 6.1., 6.2. pabor;
OK 03. IitanupoBats u Pazpen 1. Temsr 1.1., 1.2, 1.3 - HaOJIOZCHUE 32 XOJI0M
peann30BbIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. BBINTOJIHEHUS
npodeccuoHansHOE U Pa3znen 3. Temsr 3.1., 3.2, 3.3., 1abopaTOPHBIX pabdoT;
JUYHOCTHOE Pa3BUTHE, 34.,3.5. - OLICHKA BBIIIOJHEHUS
IPEANPUHUMATENBCKY IO nabopaTopHbIX pabdoT;
ACATCIIBHOCTD B - OLIEHKa MPaKTUYECKUX
npodeccuoHanbHOU chepe, paGoT (pemeHus
WCTIOJIB30BATh 3HAHUS IO KA4ECTBEHHBIX,
(hMHAHCOBOM TPAMOTHOCTH B PAaCUETHBIX,
Pa3IMYHBIX KU3HEHHBIX IpodeCcCHOHATBHO
CUTYaIUIX OpPUEHTUPOBAHHBIX 3a7a4);
OK 04. DddexTuBHO Pazgen 1. Temsr 1.1., 1.2, 1.3 - OICHKA TECTOBBIX
B3aMMOJIEHCTBOBATE M paboTateB | Pazmen 2. Temsr 2.1.,2.2., 2.3. 3a 1AM,
KOJIJIEKTUBE U KOMaHJIE Paznen 3. Temsr 3.1., 3.2, 3.3, - HAGIIONCHHE 33 XOIOM

3.4.,3.3. BBITIOJTHEHHUSI

Pasgen 4. Temn1 4.1.,4.2. WHIMBHTYQITBHBIX

Pasgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.
OK 05. Ocy1ecTBisTh YCTHYIO U Pazgen 1. Temsr 1.1., 1.2, 1.3

IMPOCKTOB U OLICHKA
BBITTOJTHCHHBIX ITPOCKTOB,

- BBIINOJHEHHE
MHUCbMEHHYI0 KOMMYHUKAIMIO Ha Paznen 2. Temsr 2.1.,2.2., 2.3.
SK3aMEHaIlMOHHBIX
rOCY/IapCTBEHHOM S3bIKE Pa3znen 3. Temnr 3.1., 3.2., 3.3., "
. 3aJJaHui
Poccuiickoit ®denepariiu ¢ 34.,3.5.
y4eToM 0COOeHHOCTEe! Pazgen 4. Temrr 4.1.,4.2.
COLMAJIBHOTO U KYJIbTYPHOTO Pazgen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTAa Pasnen 6. Tems! 6.1., 6.2.
OK 07. ConenicTBOBaTh Pasnen 1. Temsr 1.1., 1.2, 1.3
COXPAaHEHUIO OKPYKarolen Pazgen 2. Temsr 2.1.,2.2., 2.3.
Cpelbl, pecypcocOepekeHHIO, Pasnen 3. Temn! 3.1., 3.2., 3.3.,
IPUMEHATH 3HaHUSI 00 3.4.,35.
W3MEHEHUM KIIMMara, IPUHIUIIBI Pa3znen 4. Temn1 4.1.,4.2.
OepeKIIMBOTO TIPOU3BOJICTBA, Pazgen 6. Temnr 6.1., 6.2.
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3¢ (HeKTHBHO AeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

I1K 1.4 Opranu3oBbIBaTh U
BBITIOJIHATh TEXHUYECKOE
JMarHOCTUPOBaHUE
TUJIPaBIMYECKUX U
ITHEBMATUYECKUX YCTPOMCTB U
CHCTEM.

[IpodeccuonanbHoO -
OpPUEHTUPOBAHHBIC 3aJaHUS

TIK 2.1 YyacTtBOBaThH B
MIPOSKTHPOBAHNH THAPABINICCKAX 1
ITHEBMATUIECKHUX TTPHBOIOB IO
3aJJaHHBIM yCIIOBHSIM U pa3padaThiBaTh
MPUHIUITHATIBHBIE CXEMBI.

[IpodeccuonanbHo -
OPUCHTUPOBAHHBIC 33 JaHUsI
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