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1. O0mas xapaKkTepuCTHKA MPUMEPHOil padoyeil IporpaMmbl
001eo0pa3oBaTe/IbHOM TUCHMILIMHBI

Oo6meobpazoBaTenbHast qucuUILIMHA «DU3NKay ABIsSETCS 003aTeIbHOM
4acThIO 00111€00pa30BaTEIbHOTO LIMKIIAa 00pa30BaTEILHON MPOTPaMMBI B
cootBeTcTBUH ¢ PI'OC CIIO no cnenmansuoctu 21.02.02 Bypenue HeDTIHBIX U
ra30BBIX CKBAXHUH

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

1.2.1. Heaun 1UCHUINIMHBI:

Conepxanue mporpamMMmbl 001IeoOpazoBaTebHON aucHUIUIUHBL Dusnka
HaIpaBJICHO Ha JOCTUXKEHUE CICAYIOMIUX IIEJICH:

L (bOpMI/IpOBaHI/IC y 06yt1a10nmxc;1 YBCPCHHOCTH B ICHHOCTHU O6p&30BaHI/IH,
3HAaYUMOCTH (1)I/I3I/I‘-I€CKI/IX 3HAHUM A1 COBPEMCHHOI'O KBaJIH(i)I/II_II/IpOBaHHOFO
CIICHUAJIMCTA IIpU OCYIICCTBIICHHUU CI'O HpO(i)eCCHOHaJIBHOﬁ ACATCIIBHOCTH,

e OBJaJICHUE crienupuIeCcKOu CUCTEMOU (bU3UYeCKUX  TTOHATHH,
TEPMHUHOJIOTUEN I CUMBOJIUKOWU;

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

® OBJIaJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TIIO3HAHUS TPUPOJIBI,
HCIIOJB3YEeMBbIMH B (hH3uKe (HAONIOJeHUEe, ONMUCAaHHWE, W3MEPEHHE, BBIJIBHKCHUC
TUIIOTE3, IPOBEJCHNE SIKCIIEPUMEHTA);

® OBJIQJICHHEC YMEHUSIMH 00pabaThiBaTh JAHHBIC SKCIIEPUMEHTA, OOBICHATH
MOJTYYEHHBIC Pe3yJIbTaThl, yCTAaHABJIMBATh 3aBUCHMOCTH MEXIY (PU3MUECKUMH
BEJINYHMHAMU B HAOJIIOJA€MOM SIBJICHUH, AEIaTh BHIBOIBL;

e (opmupoBaHue yMmeHHs pemaTh (U3MYECKUE 33ayl Pa3HBbIX ypOBHEU
CJI0KHOCTH;

® pa3BUTHE NIO3HABATEIBLHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CHOCOOHOCTEN B mpoliecce MpUOOpETEeHUsI 3HAaHUIM C MCIIOJIb30BAHUEM Pa3IMUHBIX
VMCTOYHUKOB HH(OpMAMM MU COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHUM;
yMeHu# (HopMyIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO IO OTHOILIEHHUIO
K (puznyeckoit nHGOpMaLIMK, TOTyYaeMOU U3 pa3HbIX UCTOUYHUKOB;

® BOCIHUTAaHUE YYBCTBA TOPJOCTH 33 POCCUKUCKYIO (PM3HUECKYIO HAYKY.
OcBoenue kypca O/ «duszuka» npeanonaraet peleHrue caeayoluxX 3a1au:

e npuoOpeTeHue 3HaHUN O (QyHIAMEHTaIbHBIX (PU3NYECKUX 3aKOHaX,
JeXKalllUX B OCHOBE COBPEMEHHOM (M3MUECKOW KapTHUHBI MHpPA, NPHUHIUIIOB
JEHUCTBUSI TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLIECCOB, O Hanboee
BAXKHBIX OTKPBITUSX B 007acTH (DU3MKH, OKA3aBIIUX OMNPEIEIAIONIee BIUSHUE Ha
Pa3BUTHUE TEXHUKU U TEXHOJIOTUU;



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

® OCBOCHHE CIOCOOOB HCIIOJIb30BAHUSA (PU3UUECKUX 3HAHUU IS PEIICHUS
NPAKTHUECKUX W MPO(ECCHOHANBHBIX 3a7au, OOBSCHEHUS SBICHUN MPHUPOJBI,
MPOM3BOJACTBEHHBIX M TEXHOJOTUYECKUX TMPOIECCOB, MPHUHIIUIOB JCHCTBUS
TEXHUUYECKUX TPUOOPOB U YCTPOHCTB, oOecredeHns 0€30MacHOCTH MPOU3BOICTBA U
OXpaHbl IPUPOJIBL;

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

e 1puoOpEeTEHUE ONBbITA TO3HAHUS M CAMOIIO3HAHUS; YMEHHM CTaBUTH 3aa4u
U pelaTh IpodaemMbl ¢ yuéToM npodhecCuoHaIbHOM HAalPaBIEHHOCTH;

e (opmupoBaHME YMEHHI WCKaTh, AaHAJIM3UPOBaTh U 00pabaThHIBAThH
busnueckyro nHGOpMaIHIO C YUETOM MpodheCcCHOHATBHONM HAMTPaBICHHOCTH;

® [OATOTOBKAa OOYYAIOMIMXCA K YCIEIIHOMY OCBOCHHUIO JHUCIMIUIMH M|
MoayJiell mpodecCHOHANBHOTO NHUKIA: (OPMUPOBAHME Yy HUX YMEHHM U OIbITa
JESATEILHOCTH, XapaKTEPHBIX JIJIs MpOo(deCcCrii NN CTIeIIMAIbHOCTEHN, MTOTy4YaeMbIX B
podecCHOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3AIUSIX;

® [OArOTOBKa K (OpMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyIIero
CHEIUAINCTa: CaMOOOpa30BaHUsl, KOMMYHHKAIUU, COTPYJAHMYECTBA, MPUHSATHUS
pelieHuii B CTaHAApTHOM W HECTAaHJAPTHOM CHUTyallUsiX, MPOSKTUPOBAHUS,
npoBeneHus  pusmyeckux — u3MepeHud, dddexktuBHOro W 0€30MACHOTO
WCITIOJIb30BAHUS PA3TMYHBIX TEXHUYECKUX YCTPONUCTB, COOTIOICHUS TIPABUIT OXPAHBI
TpyAa npu padote ¢ puznueckumu npudopaMu U 000pyA0BAHUEM.

OcobeHHOCTh (POPMHUPOBAHUS COBOKYIMHOCTH 3a/lay U3y4eHUs] (DU3UKH IS
CHUCTEMBI  CpPEAHET0 MNpOo(ecCHOHATFHOTO  00pa3oBaHUsl  3aKIIOYaeTcsl B
HEOOXOJMMOCTH pealu3aiuu MNpo(ecCuoHaIbHON HAMPaBIEHHOCTH pPEIIaeMbIX
3a/1a4, yuéta 0ocooeHHOCTEN cpepbl AeATeTbHOCTH Oy AyIIUX CIEIUAIUCTOB.

B pe3ynbraTe 0OCBOCHMS TUCITUTUIMHBI 00YYarOIIMACS JOHKEH 3HATh:

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

e cMbICH (UBMYECKUX BEJIMYMH: CKOPOCTb, YCKOpDEHHE, Macca, Cuia,
UMITYJIbC, pab0Ta, MeXaHW4yecKasi DHEprus, BHYTPEHHSSI SHEprus, aOCOJIOTHas
TeMIIEpaTypa, CPEAHAs] KUHETUYECKasl SHEPrysi YacTUIl BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJICKTPUUECKUN 3aps;

® CMBICT (DU3UYECKUX 3aKOHOB KJIIACCHUECKOW MEXaHWKH, BCEMHUPHOTO
TATOTCHUS, COXPAHEGHUS DHEPIHH, WMIIyJbCa M JJICKTPUYECKOTO 3apsja,
TEPMOJIMHAMHUKH, JIEKTPOMArHUTHOU UHIYKIIUU, (OTOdPdeKTa;

® BKJIQJ] POCCHICKUX M 3apyOeKHBIX Y4Y€HBIX, OKa3aBLIMX HamOOJbllee
BJIMSTHUE Ha Pa3BUTHE (PU3UKU;
B pe3ynbraTe 0CBOCHMS TUCIUIIMHBI 00YYarOIIUACS JOHKEH YMETh:



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

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

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

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

® ONNCHIBATH U OOBACHITH (PU3NUECKHUE IBJICHHUS M CBOMCTBA TENI: CBOMCTBA I'A30B,
KUIKOCTEH W TBEPABIX TEN; 3JEKTPOMArHUTHYIO HHAYKIHIO, PACHpPOCTPAHEHHE
AIIEKTPOMArHUTHBIX BOJTH; BOJTHOBBIE CBOMCTBA CBETA; M3JTyUYEHHE U MOIIIOIIEHUE CBETA
aToMoM; GoTO3((PeKT;

¢ OTJIMYaTh I'MIIOTC3bI OT HAYYHBIX Teopnﬁ;
¢ JicJ1aThb BBIBOJBI HA OCHOBC SKCIICPUMCHTAJIbHBIX JAHHBIX

® TIPUBOJUTL IMPHUMCPLI, ITOKA3bIBAIOIINEC, YTO!: Ha6J'IIOI[€HI/IH N OKCIICPUMCHT
SIBIISIIOTCSI OCHOBOM JJIA BBIABMXKCHMSA THIIOTC3 U TCOprI, IMO3BOJIAIOT ITPOBEPUTH
HCTHUHHOCTb TCOPCTHUYCCKUX BBIBOJOB; (1)I/ISI/IIICCKa$I TCOPHUA HaCT BO3MOXKXHOCTDH
OOBSICHSITH U3BECTHEIC SBJICHUS IPpHUPOJALI 1 HAYUHBIC (baKTBI, MMpCACKa3bIBaATh CIIC
HCU3BCCTHBIC ABJICHUA,

® TPUBOJIUTH MPUMEPHI TPAKTUUECKOTO UCTIOIB30BaHUS PUBMUECKUX 3HAHUM:
3aKOHOB MEXaHWKH, TEPMOAMHAMUKH U DJJIEKTPOJUHAMUKHA B DSHEPTETHUKE;
Pa3IMYHBIX BUAOB JJIEKTPOMATrHUTHBIX W3JIYYEHUW JUISI Pa3BUTHS pPAAuo U
TEJICKOMMYHUKAIINA, KBAaHTOBOM (PU3WKH B CO3JIaHUU SIEPHOU DHEPTETUKH,
J1a3€pOB;

® BOCIIPUHUMATh M Ha OCHOBE TOJYYEHHBIX 3HAHUUA CaMOCTOSATEIHHO
OllCHMBaTh WH(pOpMaIuio, coaepxkairytocs B cooOmeHussx CMU, Untepnere,
HAyYHO-TIOMYJISIPHBIX CTAThSIX.

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

® OmNpenensTh XapakTep (unyeckoro mporecca mo rpaduxy, TadIHIE,
popmye’;

U3MEPSTH PNl GU3NIECKUX BEIUYHH, IPEACTABIISS PE3yIbTaThl U3BMEPEHUN C
Y4ETOM X MOIPEIIHOCTEN.

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

Oco0oe 3HaueHue AMCUUILIMHA uMeeT ipu popmupoBanuu U pazsutuu OK u
[TK



Kon n HammeHoBaHue
¢GopMupyeMbIX KOMIIETEH U
OK 01. Bei6upartb crmocoosl
pelieHus 3a1a49
npodeccnoHaTBEHOMI
JeSTeIbHOCTH IPUMEHHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oomue

B yacTu Tpy10BOr0 BOCIMTAHUSA:

- TOTOBHOCTb K TPYJy, OCO3HAHUE
IIEHHOCTH MacTePCTBa, TPYA0IIO0HE;
- TOTOBHOCTD K aKTHBHOM
JIeSITeIbHOCTH TEXHOJIOTHYECKOM 1
COLIMAJIbHOW HAIIPABICHHOCTH,
CIIOCOOHOCTH UHUITUUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEIHLHO
BBITIOJIHATH TaKylO J€SATEIbHOCTD;

- HHTEPEC K pa3InyuHbIM chepam
poeCCHOHAIBHON JeATEIHBHOCTH,
OByaieHue YHHBEPCAJIbLHBIMH
Y4eOHbIMHU MO3HABATEJILHBIMHU
JeHCTBUSIMHU:

a) 0a30Bble JOTHYeCKHE JelCTBHS:
- CaMOCTOSTENbHO (OPMYIIUPOBAThH U
aKTyaJIu3UpOBaATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN
MIPU3HAK WJIM OCHOBAHUS JIJIs
CpaBHEHHsI, KIacCU(PUKALIUU U
00001eHMS,

- ONPEACIIATH 11NN AEATENbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH UX
JIOCTHIKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTb KOPPEKTHUBHI B
JIeITeIIbHOCTD, OIIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLIEHUBATh PUCKHU MOCIEACTBUI
JeATeIIbHOCTH;

JucuuniInHapHble

- ¢()OpMHUPOBAHHOCTH
NPECTAaBICHUN O POJIM U MECTE
(GU3MKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa, 0 CUCTEMOOOpa3yoLIei poau
(U3MKK B pa3BUTUH €CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAZIE POCCHICKHIX
1 3apyOEeKHBIX YUECHBIX-(DU3HKOB B
pa3BUTHE HAYKH; TOHUMaHHE
¢bu3nyeckoil cymHocTu
Ha0JI10/1a€MBIX SIBJICHUI
MHUKPOMHPA, MAKpOMHUpPA U
Meramupa; TOHUMaHHUEe POJIU
aCTPOHOMHUU B MPAKTHUECKON
NeSITETTHHOCTH YeJIOBEeKa 1
JlalbHeHIeM HayYHO-TEXHUUYECKOM
pa3BUTHH, pOJIU (PU3HUKH B
dbopMHpOBaHUU KPyro3opa
(bYHKIMOHATIBLHON TPAMOTHOCTH
YeJI0BEKa JJIs pelIeHus
MPaKTUYECKHX 3a/1aY;

- BJIaJIETh OCHOBOIIOJIAraloIuMH
(bU3NIECKUMU TIOHATHIMA U
BEIMYMHAMH, XapaKTEePU3YIOIIMMU
bu3nyecKre Ipouecchl
(CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKEHUEM, B3aUMOJICHCTBHEM
TeJ, MEXaHMYECKUMH KOJIeOaHUAMU
¥ BOJTHAMU; aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
BEIIIECTBA, TEIIOBBIMU
poleccamMu; SJIEKTPUIESCKUM U



- pa3BUBATh KPEATUBHOE MBIIUICHHE
MIPU PEILICHUHU KU3HEHHBIX TIPOOIIeM
0) 0a30BbIe HUCCIeI0BaTEILCKHIE
nefCcTBUA:

- BIIaJICTh HaBbIKaMU yueOHO-
HCCIIEI0BATEIBCKON U IIPOEKTHON
JIeATEIbHOCTH, HABBIKAMU
pasperieHus mpoodieM;

- BBIABJISITH IPUYUHHO-CJIEICTBEHHBIE
CBSI3U W aKTyaJM3UpOBATh 33/1auy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHNUs,
HAXOJIUTh APTYMEHTHI IS
JI0OKa3aTelIbCTBa CBOMX YTBEPKICHU,
3a/1aBaTh apaMeTPhbl U KPUTEPUHU
pelIeHus;

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJIE
pELIeHUs 3a]a4M pe3yJIbTaThl,
KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUS B
MO3HABATEJIPHYIO M MPAKTHYECKYIO
00J1acTH KU3HEEATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH,
npeasiaraTh OpUruHaIbHBIE TOAXObI
U PEIICHHS;

- CHOCOOHOCTH UX MCIIOJIb30BaHUS
B [IO3HABATEJILHOU U COLIMAIILHOUN
MpaKkTUKe

MarHUTHBIM ITOJISIMU,
ANEKTPUUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMHU KOJICOAHUSAMU
Y BOJIHAMH; ONITHYECKUMHU
SIBIICHUSIMU; KBAHTOBBIMU
SIBJICHUSIMHU, CTPOCHHUEM aToMa 1
aTOMHOTO sI/Ipa,
PaAOAKTUBHOCTHIO); BIIAJIETh
OCHOBOIIOJIararoIIMHU
ACTPOHOMUYECKUMH TMOHATHUSIMH,
MO3BOJISIOIIMME XapaKTepU30BaTh
MPOLECCHI, TPOUCXOISIINE HA
3B€3/1aX, B 3BE3JHBIX CUCTEMAX, B
MEKTaJaKTUYECKOU CpeIE;
JIBHDKCHHE HEOCCHBIX TEll,
SBOJIIOIIMIO 3B€3]1 M BeelmeHHom;

- BJIaJIETh 3aKOHOMEPHOCTSIMH,
3aKOHAaMU U TEOPUSIMH (3aKOH
BCEMUPHOTO Trorenus, [, II u 111
3aKoHBI HpI0TOHA, 3aK0H
COXpaHEHHUs MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHUs
MMITYJIbCa, IPUHLIMI CYNIEPIO3ULIUU
CHJI, PUHIIATI PAaBHOIIPABHOCTH
MHEPUUATbHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUYECKYIO
TEOPHUIO CTPOCHUS BEILIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBIA 3aKOH
TEPMOJAMHAMUKH; 3aKOH
COXPAHEHUS JIEKTPUUYECKOTO
3apsna, 3akoH KysoHa, 3akoH Oma
JUIs1 y4acTKa 1enu, 3akoH Oma 1
MOJIHOM DJIEKTPUYECKOM LEIH,
3akoH [[xoyins - JIeHia, 3akoH
AJIEKTPOMArHUTHON MHIYKIIWH,



OK 02. Ucnons3oBaTh
COBPEMEHHBIC CPEJICTBA

B o0J1acTH HEHHOCTH HAYYHOIO
MO3HAHMS:

3aKOH COXPaHEHUs YHEPIUHU, 3aKOH
IIPSMOJIMHEMHOTO
pacnpocTpaHEHHUs CBETa, 3aKOH
OTpPa>KEHUSI CBETA, 3aKOH
MIPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHHUS SHEPIHH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3aps/ia, 3aKOH COXPAHEHUS
MaccoBOI'0 4YKciia, MOcTyJ1aThl bopa,
3aKOH PaJIMOaKTUBHOTO pacmajia);
YBEPEHHOE HCII0JIb30BaHUE 3aKOHOB
1 3aKOHOMEPHOCTEH IPU aHATIU3E
(U3UYECKUX SIBJICHUHN U TPOIIECCOB;
- chopMHpOBaTH YMEHUS pelIaTh
pacyeTHbIC 3a/1a4u C IBHO
3aJJaHHOM (PrU3HUECKO MOJEINbIO,
UCIIONB3YS (PU3UUECKUE 3aKOHBI U
MIPUHIMUIIBI; HA OCHOBE aHaIu3a
YCJIOBHS 3a]1a4ll BEIOUpATH
(bU3HYECKYIO MOJIEINb, BBIICTATh
(U3HYECKHEe BETUINHBI U
bopMmyIibl, HeOOXOAUMBIE IS ee
perieHus, TPOBOIUTH PacueThl U
OIICHUBATH PEATbHOCTD
MOJTYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUYHHBI; PeUIaTh
KaueCTBCHHBIC 33/1a4H, BHICTPAWBAs
JIOTUYECKH HETIPOTUBOPEUUBYIO
LETIOYKY PaCCYKJIECHHUI C OMOpOH
Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECKre
SIBJICHUSI

-cpopMHUpOBaTH YMEHHUS YUUTHIBATh
IPaHUIIBI TPUMEHEHUS U3YUYEHHBIX



MOMCKa, aHaJIh3a U
HHTEpIIpeTai HHOOPMAITUH,
1 UHPOPMAITUOHHBIC
TEXHOJIOTUHU AJIA BBIIIOJTHCHUA
3as1a4 npodeccuoHaATbHON
JEATSILHOCTH

- ¢(OPMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs
HAYKH U OOILIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOre KyJIbTYp,
CIOCOOCTBYIOILETO OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIbTYPHOM
MUDE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIBCKOM KYJIBTYpPhI KaK
CpeCTBa B3aUMOJICHCTBUS MEXTY
JFOIBMU ¥ TIO3HAHUS MUPA;

- 0CO3HaHME LIEHHOCTH HayYHOH
JeSITEIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh POEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTD
WH/IMBUYaJIbHO U B TPYIIIIE;
Osgi1aieHHe YHUBepPCAJIbHBIMU
Y4eOHBIMH I03HABATEIbHBIMHU
NeHCTBUAMM:

B) padorta ¢ nHgopManmei:

- BJIQJICTh HaBBIKAMH MTOJTyYSHHS
UH(OPMALIUU U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISATH MIOUCK, AHAJIN3,
CUCTEMAaTU3AINI0 U UHTEPIPETAIUIO
UH(POPMALIUU Pa3TMYHBIX BUJOB U
dbop™m mpecTaBICHNUS,

- CO3/1aBaTh TEKCTHI B PA3TUYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUSI
UHOpPMAIIUHU U LIEJIEeBOI ayIuTOPHH,
BbIOMpas ONTUMANBbHYIO (hOpMY
NPECTAaBICHUS U BU3yaJIH3alUH;

- OLIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTb UHPOPMALIUH, €

(bU3NYECKUX MOJIETIEH:
MaTepuaabHas TOUKa,
MHEpLHaIbHas CUCTEMA OTCUETA,
UJEaNbHBIN ra3; MOJEIN CTPOCHHUS
ra3oB, KUAKOCTEN U TBEPABIX TEll,
TOYEYHBIN MIEKTPUYECKUH 3apsiL,
AJIepHast MOZEIIb aTOMa, HYKJIOHHAsI
MO/JI€Ib ATOMHOTO sJipa IpU
peleHny (PU3NYECKHX 3a/1a4;

- copMupoBaTh COOCTBEHHYIO
MO3ULUIO 110 OTHOUICHHIO K
¢duznveckoit napopmanmy,
I10JIy4aeMOU U3 pa3HbIX
HMCTOYHUKOB, YMETh UCIOIb30BaTh
U (POBbIE TEXHOIOTUU TS
MIOMCKA, CTPYKTYPUPOBaHMS,
MHTEPIIPETALMH U IIPEJICTABICHUS
y4eOHOM 1 HayYHO-TTOMYJISIPHON
uHpOpMalLIUY; Pa3BUTh YMEHUS
KPUTHYECKOIO aHaJIn3a
nojy4yaeMoi nHpopmanuu
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OK 03. [InanupoBats u
peann30BbIBaTh COOCTBEHHOE
po¢eCCUOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
IPEINPUHIMATENbCKYIO
NeATeNbHOCTD B
npodeccruoHanbHOM chepe,
WCTIOJIb30BaTh 3HAHUS 110
(buHaHCOBOW I'PaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CUTYyalHAX

COOTBETCTBUE ITPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- UCTIOJIB30BATh CPEICTBA
UH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHII B
peIIeHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpTraHU3aIMOHHBIX 337124 C
co0Jr0IeHrEeM TpeOOBaHUI
OPrOHOMUKHU, TEXHUKH OC30TaCHOCTH,
THTUEHBI, pECypcocOepeKeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIAJICTh HaBbIKAMHU
pacro3HaBaHMS U 3aIUTHI
uH(popMaluu, HHPOPMAIIMOHHOM
0€30MacHOCTH JIMYHOCTH

B o0.1acT 1yX0BHO-
HPaBCTBEHHOT0 BOCTIUTAHUSA:

-- chOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS,
ATUYECKOTO OBEACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIIHIO
Y IPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSICh Ha MOPAJTHLHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIAJa B
MOCTPOCHUE YCTONYMBOTO OYIyIIEro;
- OTBETCTBEHHOE OTHOIIICHHE K CBOUM
poauTensaM U (WIK) IpYTUM diIeHaM
CEeMbHU, CO3/ITaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHUS IEHHOCTEH
CEMEIHOM KU3HU B COOTBETCTBUU C
TpaguuusMu HaponoB Poccuu;

- BIaJIECTh OCHOBHLIMH METOJaMH
Hay‘IHOFO IIO3HaHUA,
UCIONIb3YEeMBIMHU B (pU3UKe:
HpOBOI[I/ITI) HpSIMBIe U KOCBCHHBIC
u3MepeHus: GU3NYECKUX BETUUHH,
BbIOMpasi ONTUMAaNIbHBIN C1I0CO0
W3MEPEHHUS U UCIIOIb3Ys U3BECTHBIE
METOABI OIICHKH HOFpeHIHOCTeI\/II
M3MEPEHUI, IPOBOINUTD
HCCIeq0BaHuEe 3aBUCUMOCTEN
(U3HYECKUX BETUYHH C
HUCITOJIB30BAHUEM HpﬂMI)IX
U3MEpeHUi, 00BACHATH
IMOJIy4YE€HHBIE PE3YIIbTATHL,
UCTIONB3Ys (PU3NYECKHUE TEOPUH,
3aKOHBI U IIOHATHSA, U JeIaTh
BBIBOJBI; COOIIONATE IpaBuIa
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OsBiaieHUe YHHBEPCAJIbHBIMH
pPeryJsiTHBHBIMU J1eCTBUAMM:

a) CAMOOPTraHU3aIMSL:

- CaMOCTOSITEILHO OCYIIECTBIIATh
MIO3HABATEJIBHYIO JI€ATEIbHOCTb,
BBISIBJIATH NMPOOJIEMBI, CTABUTH U
dbopMyIupoBaTh COOCTBEHHBIC
3a/1aud B 00pa30BaTEIbHOM
JEATEIbHOCTH U )KU3HEHHBIX
CUTyaIusX;

- CaMOCTOSITEIbHO COCTABJIATH IIJIaH
petieHust mpoOJIEMBbI C YIETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
CIOCOOCTBOBATH (POPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKON IPYIULIUHU B
pa3HBIX 00JACTAX 3HAHUMN, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIH30BaTh MPUEMBI pediiekcru
JUTSL OLIEHKW CUTYalluu, BBIOOpa
BEPHOTO PEIICHNUS,

- YMETb OLIEHUBATh PUCKH U
CBOEBPEMEHHO TPUHUMATh PEIICHUS
M0 UX CHUKEHUIO;

B) IMOIIMOHAJILHBbII MHTEJJIEKT,
NMPeANoIAraIH i
¢opMHPOBAHHOCTD:

BHYTpPEHHEN MOTHUBAIUH,
BKJIIOYAIOIIEN CTPEMIICHHE K
JOCTH>KEHUIO LETH U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE

0e301acHOro Tpyia npu
MIPOBEJICHUU UCCIENOBAaHUMN B
pamKax yueOHOro SKCIIepuMEHTa U
y4e0HO-HCCIIeIOBATEIIbCKON
JIeATEIBbHOCTH C UCIOJIb30BAHUEM
IU(POBBIX U3MEPUTEITBHBIX
YCTPOMCTB U 1a00PaTOPHOTO
000pyIOBaHuUS;
c(hOpMUPOBAHHOCTh
MPEJCTaBICHUN O METOAAX
MOJIYYEHUSI HAYYHbBIX
ACTPOHOMUYECKUX 3HAHMI
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IEMCTBOBATh, UCXO U3 CBOUX
BO3MOXKHOCTEIA;

- OMIIATUH, BKJIIOYAIOIIEH
CIIOCOOHOCTH MOHUMATh
SMOITMOHAIBHOE COCTOSIHUE IPYTHX,
YUYUTBIBATh €TI0 IIPU OCYIIECTBICHUHU
KOMMYHHUKAITUHU, CIOCOOHOCTh K
COUYYBCTBHIO U COMIEPEIKUBAHUIO;

- COMaJIbHBIX HABBIKOB,
BKJIIOYAIOIIHUX CIIOCOOHOCTh
BBICTPAUBAaTh OTHOIIICHHUS C
JNPYTUMHU JIFOJbMH, 3200THThCH,
MPOSIBIISATH MHTEPEC U Pa3peIaTh

KOH(JINKTBI
OK 04. D dextBHO - TOTOBHOCTB K CaMOpa3BUTHIO, - OBJIQIETh YMEHUSMH paboTaTh B
B3auMO HeﬁCTBOBaTb u CaMOCTOSTCIIBHOCTU U rpynie ¢ BBIITOJJHECHUEM Pa3JIMYHbIX
paGoTaTh B KOJIEKTHBE U CaMOOIIPEIEIICHHIO; COLIMAIIBHBIX POJIEH, TUIAHUPOBATH
KOMaHIe -OBJIa/ICHNE HaBbIKaMH yueOHO- paboTy rpynibl, palliOHAIBLHO
MCCIIEI0BATEIBCKOM, IPOEKTHON U pacnpenenarTh JesTeIbHOCTD B
COLIMAJILHON JIESITENIbHOCTH; HECTaH/IapPTHBIX CUTYyaIHsIX,
OsgiajeHne yHHBePCAJIbLHBIMHU aJIEKBaTHO OLICHUBATh BKJIAJ
KOMMYHUKATHBHBIMH Ka)KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B
AelHCTBUAMM: pelIeHne paccMaTpuBacMon
0) coBMecTHasi 1eiITeJIbHOCTD: po0IIeMbI

- IOHUMAaTh U UCIIOJIb30BaTh
IpeuMyIlecTBa KOMaHAHON U
UH/IUBUIYaIbHOM paboTHI;

- IPUHAMATH LIEJIA COBMECTHOM
JESATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATH AEUCTBUSA IO €€
JOCTUKEHUIO: COCTABIIATh IIaH
JIEUCTBUM, paCHIPEEIsATh POJIH C
Y4€TOM MHEHUH YYaCTHUKOB



OK 05. Ocy1iecTBIATh YCTHYIO
Y TUCbMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTCKCTA

00CyXJ1aTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPAMHUPOBATH U BBINOIHATH
paboTy B yCIIOBUSX PEAJIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATH IO3UTUBHOE
CTPaTeruyecKkoe MoBeCHUE B
Pa3IMYHBIX CUTYyalUsX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh
WHULHAATHBHBIM

Osgi1aieHHe YHUBepPCAJIbHBIMHU
PeryJsiTHBHbIMH JAeHCTBUAMM:

') NPUHATHE ce0s U APYTrUX JIOei:
- IPUHUMATh MOTUBBI U apTyMEHTHI
JIPYTHUX JIFOJCH IIPU aHAIU3Ee
pE3YyJIBTATOB EATENbHOCTH;

- IPU3HABaTh CBOE MIPAaBO U MPABO
JIPYTHX JIIO/IeH HA OLUTHOKY;

- pa3BUBATh CIIOCOOHOCTH

MOHUMATh MUP C TTO3UIUH JIPYTOTO
YyeJioBeKa

B o01acTH 3cTeTHYECKOTO
BOCIIUTAHMS:

- CTETUYECKOE OTHOIIIEHNE K MHPY,
BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyJa v OOIIECTBEHHBIX OTHOIICHUH;
- CITIOCOOHOCTH BOCIIPUHUMATD
pa3IryYHbIe BHJIBI HCKYCCTBA,
TpaI[I/II_[I/II/I 158 TBOp‘-IeCTBO CBOCIro n
I[pyFI/IX HapO,Z[OB, OH_IYH_[aTB
IMOIIMOHAIBHOE BO3AECHCTBUE
HCKYCCTBA,

- copMupOBaTH yMEHUS
pacmno3HaBaTh (pU3NUECKHE SIBICHUS
(mpotiecchbl) U OOBSACHATH UX Ha
OCHOBE U3YYCHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHOE IBHKEHUE,
CcBOOOIHOE MMaJeHUE TEN, ABIKEHNE
M0 OKPY>KHOCTHU, UHEPIIHS,
B3aNMOEHCTBHE TETI,
KoJIe0aTeIbHOE ABHKEHHE,
pEe30HaHC, BOJTHOBOE JIBI)KCHHUE,
g dy3us, OpoOyHOBCKOE
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- yOeXJIeHHOCTb B 3HAYMMOCTH 151
JUYHOCTH U 00IIeCTBa
OTEYECTBEHHOT'O U MUPOBOT'O
UCKYCCTBA, STHUYECKUX KYJIbTYPHbIX
TpaZuLU{ U HAPOIHOTO TBOPYECTBA;
- TOTOBHOCTb K CAMOBBIPAXEHUIO B
pa3HBIX BUJAX UCKYCCTBaA,
CTPEMJICHHE NPOSIBIIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

Osgi1aieHHe YHUBepPCAJIbLHBIMHU
KOMMYHHUKATHBHBIMHU
NeCTBUSAMMU:

a) o0lIeHHe:

- OCYLIECTBJIATh KOMMYHHUKAIIUU BO
BCeX cepax KHU3HH;

- pacro3HaBaTh HEBEPOAIbHBIE
cpezcTBa OOIIeHuUs, TOHUMATh
3Hau€HUE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHIIKN
KOH(JIMKTHBIX CUTYallil U CMAr4aTh
KOH(JIUKTBI;

- pPa3BepHYTO U JIOTMYHO U3J1araThb
CBOIO TOUKY 3PEHHUSI C
UCTIOJTb30BaHUEM SI3BIKOBBIX
CPEICTB

JBYDKEHUE, CTPOCHUE KUIKOCTEH U
TBEPJIBIX TEJ, U3MEHEHHE 00beMa
TeJI IPU HarpeBaHuu
(OXJaKIeHUHN ), TETIOBOE
paBHOBECHE, UCIIAPEHHUE,
KOHJIEHCAallUs, TUIaBJICHUE,
KpHUCTaNIN3alusl, KUIIEHHE,
BJIQXKHOCTb BO3/yXa, CBA3b CPEAHEN
KUHETHUYECKOW SHEPTUU TEIIOBOTO
JIBIKEHUSI MOJIEKYJI C a0COTIOTHOM
TeMIIepaTypoii, MOBbIIEHUE
JIaBJIEHMSI ra3a IpU €ro HarpeBaHUuU
B 3aKPBITOM COCY/I€, CBA3b MEXKIY
rapaMeTpamu COCTOSIHUSI ra3a B
M30MpoLIeccax; IEKTpU3aLus Tel,
B3aUMOJICHCTBUE 3aps/I0B,
HarpeBaHue MPOBOJHHUKA C TOKOM,
B3aNMMO/IEHCTBHE MarHUTOB,
AJIEKTPOMAarHUTHAs UHAYKIMS,
JIefiCTBHE MarHUTHOTO MOJIsl Ha
IIPOBOJAHMK C TOKOM H
JIBUOKYILMICS 3apsi,
3JIEKTPOMAarHUTHbBIE KoJeOaHus U
BOJIHBI, TPSIMOJIMHENHOE
pacnpoCcTpaHEHHUE CBETA,
OTpakeHHe, IPeIOMJIICHUE,
uHTephepeHIys, AMppaKius u
MOJIIpU3alusl CBeTa, TUCTIepCus
CBeTa; (POTOIEKTPUUECKHIA

s dexT, CBeTOBOE /1aBlICHHE,
BO3HHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTroma BOJ0po/a,
€CTECTBEHHAs U UCKYCCTBEHHAs
palnOaKTUBHOCTh
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OK 07. CogeiicTBoBath
COXPAHEHHIO OKPY KAIOLIEH
cpenbl, pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
IPUHLUIIBI OEPEXIINBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIEMCTBOBATh B UPE3BbIYaNHbIX
CUTYyaIHAX

MK 3.1.

B o001acTH 3K0J10TrHY€CKOT0
BOCIHTAHUSA:

- c(hOopMHUPOBAHHOCTH IKOJIOTHIECKOM
KYJbTYpbl, TOHUMaHUE BIUSHUS
COIATbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHOU
Y COIMAJIBHOM CpeJibl, OCO3HAHUE
JI00ALHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE
JICUCTBUI B OKpY>KalOIlIeH cpelie Ha
OCHOBE 3HaHUs LIeJIeH yCTOMYUBOIO
pPa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ICHCTBHM,
MPUHOCSIINX BPEJ OKpykKarolen
cpene;

- YMEHUE ITPOTHO3UPOBATH
HEOJIaronpusTHBIE SKOJIOTUYECKUE
MOCJIE/ICTBUS IPEITPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclIUPEHUE OMBITA IESATEIBHOCTH
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH YYEeOHO-
HCCIIEI0BATENICKOM, IPOEKTHON U
COITMAJILHON NTeATEIFHOCTH

- copMHUpPOBaTh YMEHUS
IIPUMEHSITD [10JIyYEHHbIE 3HAHUS
JUis OOBSICHEHUS YCIIOBUM
NpOTeKaHUs (PU3NIECKUX SIBIICHUI
B IIPUPOJE U IJIS IPUHATHUSA
[IPAaKTUYECKUX PELICHUN B
IIOBCEIHEBHOM JKU3HU IS
obecrieyeHus O€30MACHOCTH MPH
oOpareHuu ¢ OBITOBBIMHU
puOoOpaMu U TEXHUYECKUMHU
YCTpOICTBaMH, COXpaHEHUS
3JI0pOBbS U COOJIIOICHNS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B
OKPYXaIoIIEeH cpesie; TOHUMaHue
HE00XO0IMMOCTH PUMEHEHUS
JOCTHKEHUHN (PU3UKU U TEXHOJIOTUH
JUISl pAallMOHAIILHOTO
MIPUPOI0NOIB30BAHUS

Ocy1ecTBISTh KOHTPOJIb pabOThI arperaToB, CUCTEM, MEXaHU3MOB
OypOBBIX YCTaHOBOK HKCIUTYaTallHOHHOTO U TIIyOOKOT0 pa3Be04HOr0
OypeHust Ha HeDTh U ras.

OcywecTBNATSH
KOHTPONbL paborThl
arperaToB,cucTeEM,
MeXaHW3MOoB

bypo
9KCcCNNyaTaUWOHHOTO

BblX YCTaHOBOK

M rnybokKoro

16



pas3BengoOYHOTroO
bypeHNsas Ha HedPTb 1

ras3.

MK 3.3.

VY4acTBOBaTH B KOMILJIEKCE PabOT IO PEMOHTY OypOBOTO 000PYAOBAHHUS ITPH
OypeHun He(PTSHBIX U Ta30BBIX CKBAKHH..
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2. CTpyKkTypa H coaep:kaHue 0011e00pa30BaTe/IbHOMN 1M CHUIIIMHBI

2.1 O0beM QMCHUIIMHBI ¥ BUIbI y4e0HOH padoThl

Bup yueonoii Oo0neM B
padoThbI yacax
O0bem 00pa3oBaTe/IbHON MPOrPAMMBI 174
AUCHUTLIHHBI

1. OcHOBHOE coep:KaHue 168
BT. U..
TEOpeTUIeCKoe 00yueHue 52
1abopaToOpHbIC 3aHATHS 4
KOHTPOJIbHBIE pa0OThI 12
2. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE 88
coJepKaHue
BT. U..
TEOpEeTHYECKOe 00yUueHue 64
nabopaTOpHBIE 3aHATHS 24
camocrosTelbHas paboTa 6
KOHCYJIbTaIUs 6
IIpome:xxyToyHast arTecTanus (3K3aMeH) 6




2.2. TemaTH4eCKHil IVIAH U COAePKaHMe TUCHHUILIMHBI «DU3HKa»

HaumenoBanu Conep:kanue y4yeOHOIro MaTepuaJia, dopmupyem
epas3eyioB U JabopaTopHble U Oor, ble 001IHe u
TeM NpaKkTH4YecKue padborsl, :rc npogeccuoH
HHAUBHUIYAJBHBIN NPOEKT OB aJlbHbIE
(ecnu npedycmompenut) KOMIIeT
eHINH
1 2 3 4
Beenenne. | Conep:kanmue yueOHOro MaTepuaJia: 2 OK 03
®usukam | OGusuka — (QyHIAMEHTalbHAs HAayka O [OPUPOJIE. OK 05
METOAbI EcrecTBeHHO-Hay4HBIN METOJ MIO3HAHUSA, €T0 BO3MOXHOCTH
Hay4YHOI'0 | y rpaHMLBl [PUMEHUMOCTH. OKCIIEPUMEHT W TEOpUs B
MO3HAHUSA | poriecce TTO3HAHMS IPUPOJIBI. MopenupoBaHue]
¢busznueckux sABICHUI U mporeccoB. Poib skcnepuMeHTa u
TEOpUM B IIpollecce IO3HAHWS Npupoabl. Puznueckasy
BenuurHa. Pusznyeckue 3aKoHbl. ['paHUIBI IPUMEHUMOCTH
¢u3nvYecKux 3aKOHOB M Teopuil. [IpHHIMI COOTBETCTBHS.
[lonsatne o Qusmueckoid kaptuHe wmupa. IlorpemmHoctn
U3MepeHuil (U3NYEeCKNX BEIUYUH. JHaAueHue puuxu npu
oceoenuu npogeccuit CII0 u cneyuanvnocmeii CII0™
Pa3zgen 1. Mexanuka 12(4 OK 01
/-) OK 02
Tema 1.1 | Comepskanue y4eGHOr0 MaTepuaJa: 2 OK 04
OcHOBBI MexaHnueckoe JBWXEHHE W €ro BHUAbL MartepuanbHas OK 05
KHHEMATHKH | Touka. CKanapHble u 6eKmopHble (husuuecKue eeiuiutbl. OK 07
OTHOCHTENBHOCT MEXaHM4YECKOro JBrmkeHus. Cucrema I‘Inlé?ég
orcuera. [Ipunuun otHocutensHocTH [ammwies. CrocoObl o
onucanus nBwxkeHus. Tpaekropus. Ilyts. [lepememenne.
PaBHOMepHOE mnpsMonuHelHoe JBHXKeHHEe. CKOpOCTb.
VYpaBHeHHe BUKEHMSA. MIHOBEHHAss U CPEIHSAs CKOPOCTH.
Yckopenue. IIpsiMonuHeHOEe ABUKEHHE C TOCTOSHHBIM|
ycKkopeHueM. JIBHJKEHHE C TIOCTOSSHHBIM YCKOPEHHEM
cBOOOJHOTrO majeHus. PaBHOMepHOE IBM)KEHUE TOYKHU IO
OKPYXHOCTH, YIJIOBas CKOpOCTb. LleHTpocTpeMuTenbHOe
yckopeHue. KnnemaTnka abCcoiIOTHO TBEPAOTO Tea
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaJia: 4
OcHoOBBI OcHoBHas 3agaua guHaMukd. Cwuiaa. Macca. 3aKOHBI
AUHAMHKH MexaHuku Hprotona. Cunbl B npupoge. Cuna TSKECTH U
CHWJIa BCEMHPHOTO TATOTEHUS. 3aKOH BCEMHPHOIO
Tsarorenus. llepBas kKocmuueckass CKOpOCThb. JIBUkeHHe
mIaHeT 1 Mainbix Tes ComHeyHoM cucteMsl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cunst mpenus
Tema 1.3 Coaepxanue yuyeOHOIro MmaTepuaJia: 4
3akoHbI Nmnynsc Tema. HWMmynbe cuibl. 3aKOH COXpaHEHUS
coxpaHeHHus B| UMITyJbca. PeakTuBHOe  JBWkeHue. Mexanuueckas
MeXaHukKe | paboma u mowypocmsy. Kunemuueckasn 3Inepus.
Ilomenyuanvnan IHep2us. 3akon coxXpanenus

MexaHuueckoil IHepeuu. Pabora CHIIBI TSHKECTH W CHIIBI
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ynpyrocti. KoncepsarupHble cuisl. IIpumenenue 3aKkonog
coxpaneHnus. VIcnionb30BaHUE 3aKOHOB MEXAHUKU JUIA
OGT:SICHGHI/ISI JABMOKCHU A HC6€CHLIX TSI W I Pa3BUTHA
KOCMHNYECCKHUX I/ICCHGILOBaHI/If/’I, T'paHullbl HOPHUMCHUMOCTH
KJIACCUYECKOW MexaHuku. Ilpakmuueckoe npumenenue
dusuueckux 3HAHUIL 6 NOGCEOHEGHOU MHCUZHU 01
UCNOIb306AHUA NPOCHBIX MEXAHUIMOG, UHCHPYMEHMOG,
MPAHCNOPMHBIX CPEOCmE

Pewenue 3a0au ¢ npogheccuonanibnoll HanPaeIeHHOCMbIO RO Pa3oey 2
«Mexanuxa»
Paznea 2. Moaexkyasipaasi Gu3nKa ¥ TepMOJAMHAMHUKA 34 OK 01
12/ OK 02
4) OK 03
Tema 2.1 Coaep:xanue yueOHOro MaTepuaJia: 6 OK 04
OcHOBBI OcCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KUHETHYECKON OK 05
MOJIEKYJISIPHO | Teopun. Pazmepsl 1 Macca MoJieKys1 HaTOMOB. bpoyHOBCKoOe OK 07
- neukenre. Cuiibl M J3HEPrHs  MEXKMOJIEKYISPHOTO MK 3.1..
KHHETHYeCKOi| B3anmoseiicTBusi. CTpoeHHe Ta3000pasHbIX, JKUIAKHX H MK 3.3.
Teopuu TBepAbIX Tel. MneanpHblil ra3. JlaBnenue raza. OCHOBHOE
ypaBHEHUE MOJIEKYJIAPHO-KUHETUUECKOW TEOPUH Ta30B.
Temmepatypa u ee wu3MepeHUe. AOCOTIOTHBIA HYJIb
TeMriepaTypbl. TepMoguHaMuyeckasl ImKaina TeMIIEPaTyphl.
Temmnepatypa 3Be371. CKOPOCTU IBMXKCHHUS MOJICKYJI M HX
U3MepeHue. Ypasnenue cocmoanus udeanvHozo 2a3a.
N3onpornecce u ux rpadhuxu. I'azoewvie 3akonvt. Monapuasn
2a306a:1 NOCMOAHHAA
Pewenue 3a0au ¢ npogheccuonaivbHoii HanPAagIEHHOCMbIO 2
JlabopaTopHble 3aHATHSA: 2
Jlabopamopuas paboma Nel. VI3yueHue OJHOTO U3
U30IPOLIECCOB
Tema 2.2 Coaep:xanue yueOHOro MaTepuaJia: 6
OcHoBBI BuyTpeHHsist sHeprus cUCTeMBbl. BHyTpeHHsIE SHEprus
TepMOJMHAMM | MJI€aTIbHOTO Tasa. Paboma u mennoma Kak ¢opmoi
KN nepeoauu IHepeuu. Tennoemkocme. Yoenvnan
mennoemkocms. KonuuecTBo  TEIIOTH.  Ypaenenue
mennogo2o oOananca. llepBoe Hayano TEPMOAUHAMUKH.
AnuabatHblil nporecc. Bropoe Hayano TepMOAMHAMUKH.
Ipunyun oeitcmeus mennogoit mawunsl. Tennogvie
osuzamenu. KII/l mennogozo oeuzamensn. XonoounvHole
Mmawunsl. OXpaHa IPUPOJIBI
Pewenue 3a0au ¢ npogheccuonanvnoii HanPaeIEHHOCHbIO 2
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 8
Arperartnble | Mcmapenue u KoHjaeHcanus. HacwlieHHBIH map W ero
COCTOSIHMA | CBOMCTBAa. AOCONIOMHAA U OMHOCUMENbHAA BIAANCHOCHIb
BeLeCTBA U | 030yxa. [Ipubopsl a1 onpeaesieHnsi BIaXKHOCTH BO3/TyXa.
(pa3zoBble Touka pocel. Kunienue. 3aBUCUMOCTb TEMITEpaTypbl KUTIEHUS
nepexoabl | OT JaBieHHUs. KpUTHUECKOe  COCTOSHHE  BEIIECTBa.

Hepezpembu? nap u €20 UCnoJb3oeanHue 6 mexHukKke.

XapaKTepI/ICTI/IKa KHIKOTO COCTOAHHA BCIICCTBA.
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[ToBEpXHOCTHBIH CIIOH KUAKOCTU. DHEPTUs IOBEPXHOCTHOIO
cnosi. bawxuuii nopanok. Iloeepxnocmuoe namsaicenue.
Cmauusanue. fenenua na zpanuye HcUOKOCmMU
meepovim menom. KanuisipHble ABJICHUS. XapaKTEPUCTUKA
TBEPIOrO COCTOsiHUA BemecTBa. Kpucraminyeckue u
amop(dHbIe Tea. YHnpyrue CBOWCTBA TBEPABIX Tel. 3aKOH
I'yka. Mexanndeckue CBOMCTBA TBEPABIX Tell. ITnacTuueckas
(ocratounasi) gpedopmanus.  Tennoeoe  pacuiupenue
meepovix men u yicuokocmeu. Koyghpgpuyuenm nuneiinozo
pacwupenusn. Korgppuyuenm o6vémnozo pacuupenus.
Yuem pacwiupenusn 6 mexnuxe. Ilnagnenue. Yoenvnas,
menaoma naaenenusn. Kpucramnuzauus. Ilpakmuueckoe,
npumeHenue 6 N0GCEOHEEHON HCU3HU PUIUYECKUX 3HAHUIL
0 C6OIICmEax 2a3z06, HCUOKOCmell U meepovix meJl

Pewienue 3a0au ¢ npogheccuonanbHoil HANPAaeIeHHOCHbIO

JlaGopaTopHbIe 3aHATHSA:

Vladopamopnas paboma Ne2 Onpedenenue 61axcHocmu
6030yxa.

Vladopamopnas paboma Ne3 Onpedenenue Korghpuyuenma
N06EPXHOCMHO020 HAMANCCHUS HCUOKOCHU

[\

KonTposbHnas padora Nel «MonekynapHas pusuka u
TEPMOJIMHAMUKA

Paznen 3. DaexkTpoauHaMuka

74
(34/18)

Tema 3.1
DIIEKTPHYECKO
e moJie

Coneprxanue y4e0HOro MaTepuaJia:

dnekmpuueckue 3apadpl. DIEMEHTAPHBIN JJIEKTPUUECKUN
3apsan. 3akonm coxpamenus 3apaca. 3axon Kynowna.
DOnekTpuueckas  IMOCTOSHHAs.  ODJEKTPUYECKOE  IOJIE.
HanpspkeHHOCTH  2nexTpuueckoro  noss.  IIpuHnmnm
cynepno3uuuu mnone. Ilpoeoonuku ¢ 3nekmpuueckom
none.  Jlusnekmpuku 6  INEKMPUUECKOM  noJe.
Honapusauusn OUINIeKMpPuUKos. Pa6ora cuil
anekTpocrarnueckoro  mons.  llorenuman.  Pasnocmp
nomenyuanos. CeAa3p Mmexncoy HANPAICEHHOCMBIO U
PA3sHOCMbI0  NOMEHUUAN08  INEKMPUUECKO20  NOJA.
dnexkmpoemkocmo. Eounuyw INEKMPOEMKOCHU.
Konoencamopeoi. Coeounenue konoencamopos ¢ bamapeio.
Duepeus  3aparcennoz0  KOHOencamopa. — DHEPTUs
aneKkTpuyeckoro nous. Ipumenenue Kkonoencamopos

10

Pewenue 3a0au c npogheccuonanvnoii HanpaeIeHHOCMbIO

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

Tema 3.2

Conep:xxkanue y4eOHOIr0o MaTepuaJia:

10

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
MK3.1..
MK3.3..
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3aKO0HBI
MOCTOSTHHOI'O
TOKA

VYcnoBus, HEOOXOAWMBIE NI BO3HUKHOBEHHS U
nojAJiepXaHusi  dJeKTpuueckoro Toka. Cuina Toka U
IJIOTHOCTh TOKa. 3akon Oma 018 ywacmka uenu.
3asucumocms  I1EKMPUYUECKO20 CORPOMUBIEHUA OM
mamepuana, OIUHGL U NIAOWAOU NONEPEYHO20 CeYeHUs
npoeooHuKa. 3asucumocms INEKMPUUECKO20
COnpomueieHus NnPoGOOHUKO8 OmM  MeMnepanypbl.
Temnepamypuoiit  KoIppuyuenm  conpomueieHus.
Ceepxnpoeooumocme. Paboma u MOUWHOCMb
nocmoannozo moka. Tennoeoe Oeiicmeue moxa. 3aKon
JDrcoyna—/lenya. Inekmpoosusrcyuias cuna ucmouHuKka
moka. 3axkon Oma 013 nOaAHOU uenu. IiekmpuuecKue
uenu. Ilapannenvnoe u nocnedosamenvHoe coeouHeHue
npoeoonukos. 3akonvt Kupxeogha ona yzna. Coedunenue
UCMOYHUKOB )JIeKMPUYECKOIUl IHEPLUU 8 Damapero

Pewenue 3a0au c npogheccuonanvHoil HanpaeieHHOCMbI0

JlabGopaTopHble 3aHSITUSA:

Jlabopamopnas paboma Ne5 Onpeodenenue yoenonozo
CONPOMUBIeHUA NPOBOOHUKA.

Jlabopamopuasa paboma Ne6 Onpedenenue mepmuueckozo
KoI(hhuyuenma conpomuenenus meou.
Jlabopamopuasa paooma Ne7 Hzmepernue 3/IC u
6HYMPEHHE20 CONPOMUBIEHUA UCHOYHUKA MOKA.
Jlabopamopuasa paboma Ne8 H3yuenue 3axKonoe
nocne008amenbHO20 U NAPALIeIbHO20 COeOUHEHUTL
npPOBOOHUKOE.

Jlabopamopuaa paboma Ne9 Hccnedosanue
3a6UCUMOCIIU MOWHOCIMU 1AMNbl HAKAUGAHUA OM
HANPAXCeHUA HA eé3aXNCUMax.

Jlabopamopuasa paooma NelO Onpeoenenue KIIJ[
INeKMPONTUMKU

[\S 2NN \O I \O I \O I \O I S

KontpoabHas padora Ne2 «DnekTpuueckoe mose. 3aKOHbI
MTOCTOSTHHOTO TOKa»

Tema 3.3
JiIeKTpnYe
CKHii TOK B
Pa3IuYHbI

X cpenax

Coneprxanue y4eGHOro MaTepuaJa:

DNEKTPUUECKHUN TOK B METaJIaX, B AJIEKTPOJIUTAX, ra3ax, B
BakyyMme. nexkmponus. 3akon nekmpoauza Dapades.
Inekmpoxumuueckuit  Ixeueanienm. Buowt 2azoevix
pazpaoos.  TepmosnekTpoHHass  smuccus.  [lmazma.
Inexkmpuueckuit mok 6 noiynpoeoonukax. CoOCTBeHHAs U
npuMecHass npoBogumoctu. P-n mepexona. Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukossie npudoput

Pewenue 3a0au c npogheccuonanvHnoil nanpaeieHHOCmMbio

JlabopaTopHble 3aHATHS:
Jlabopamopnasa paboma Nell Onpedenenue
INEKMPOXUMUYECKOZ0 IKBUBATIEHINA MeOU

Tema
34

Conep:xxanue y4eOHOI0 MaTepuaJia:
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MarnuTHO | BekTop WHAYKIMM MarHUTHOTO Toiis. HampspkeHHOCTh 6
€ moJjie MarHuTHOTrO Tojsi. JlelicTBMe MAarHUTHOrO TMOJIsL Ha
IIPSMOJIMHEMHBIA NPOBOJHUK C TOKOM. B3aumoneinicrBue
TOKOB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruauTtHbIi TOoTOK. PaboTa 1o nmepemenieHnto mpoBoJHIKA
C TOKOM B MarHUTHOM I1oJ1€. JleiicTBue MarHuTHOTO TOJISI Ha
nBuKyluiicss 3apan. Cuna Jlopenya. Ilpumenenue cunvi
Jlopenya. Onipenenenue yaenbHoro 3apsana. Macnumnule
ceoiicmea eeujecmea. Macnumnaa npoHUUAEMOCHD.
ConHeyHass AaKTUBHOCTh M €€ BIHAHME Ha 3EeMIIIO.
MarnuTHbie OypH
Pewenue 3a0au c npogheccuonanvHoil HANPAGIEHHOCMbIO 2
Tema 3.5 Conep:xanue yueOHOro MmatepuaJia: 6
DJ1eKTpO Henenue Inekmpomacnumnoii  unoykyuu. IlpaBuiio
MArHUTH Jlenua. 3akoH 3JEKTPOMArHUTHOW MHAYKUUU. Buxpeesoe
asi anekmpuyeckoe noje. DJIC MHAYKUUMU B JBHKYIIMXCA
HHAYKIH MIPOBOHUKAX. Aenenue CaMOUHOYKUUU.
| Hnoykmuenocmso. Inepeus MaZHUMHO20 NOJIA MOKA.
B3auMOCBSI3b  3JEKTPUUECKMX M MArHUTHBIX  IOJIEH.
DNEeKTPOMArHUTHOE T0JIe
Pewenue 3a0au c npogheccuonanvHoil HanpaeieHHOCMbI0 2
JlabGopaTopHble 3aHSITUSA:
Jlabopamopnas pavoma Nel2 H3yuenue agnenusn 2
INEKMPOMAZHUMHOU UHOYKYUU
Kontpoabnas padora Ne3 «MarauTtHoe mosie. DIeKTpoMarHuTHas 2
WHTY KLU
Paznea 4. 20
Koneb6anus u (8/2
BOJIHBI )
Tema 4.1 Conep:xanue yueOHOro MmaTepuaJia: 4 OK 01
Mexannu KonebarenbHoe aBuxenue. ['apMoHHMUYeckne KoleOaHHUS. OK 02
ecKHe CBoOogHbIe MexaHMueckue konebanus. IIpeBpaieHue OK 04
KO0JIe0aHH SHEpPTUM TpH KojebarenbHOM JBIKEeHUH. CBOOOIHBIE OK 05
U 3aTyxarole MeXaHnueckue Kojebanus. MaremMaTnuecKkuit OK 07
BOJIHBI MadATHUK.  [IpyxkuHHBII  MasTHUK.  BbIHyXIEeHHBIE nnlé % : 13 :
MexaHu4ecKue Kojebanus. Pe3onanc. o
[lonepeunble W MOPOJOJBbHBIE BOJHBL. XapaKTEPUCTHUKU
BOJIHBI. 3BYKOBBIEC BOJHBI. YJIbTPA3BYK U €ro MPUMEHEHNE
Conep:xanue yueOHOro MaTepuaJia: 10
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Tema

4.2
JIEKTPOM
ArHUTHDIE
Ko0JIe0aHHu
f1 M1 BOJIHBI

CBobopHbIe rIeKTpoMarHuTHBIE KoseOanus. [IpeBpamienue
9HEepruM B KosiebaTenbHOM KOHTYype. Dopmymna TomcoHa.
3aryxaromue >JIeKTpOMarHuTHBIE Konebanus. I'eHeparop
HEe3aTyXaloluX 3JEKTPOMArHUTHBIX KoseOaHui.
Brenyxnennsie anekrpuueckue konebanus. Ilepemennoiii
mok. I'enepamop nepemennozo moka. Emxocmnoe u
UHOYKIMUGHOE CONPOMUGTEHUA NEPEMEHHO020 MOKa.
Axkmuenoe  conpomuenenue. 3akon  Oma 011
IIEKMPUYECKOll Uenu nepemenHoo moka. Paboma u
MoOwgHOCmb  nepemennHoz0  moka. Pezonanc ¢
anexkmpuyeckoui yenu. Tpancghopmamopul. Toxku gvicokoit
uyacmomuwt. Ilonyuyenue, nepedaua u pacnpedenenue
IneKmpoInepeuu. DIEKTPOMArHUTHOE I0JIe KaK OCOOBIii
BUJI MaTE€pUU. OIJIEKTPOMarHuTHble BOJHBL. (CBOMICTBa
3JIEKTPOMArHUTHBIX BOJH. Bubpatop ['epua. OTKpHITHIiA
KoJie0aTeNIbHbII KOHTYD. N3o06perenune paauo
A.C.IlonoBbiM. Ilonsitue o pamuocBsizu. IlpuHumn
paaunocBszu. [I[puMeHeHne 31eKTpOMarHuTHBIX BOJTH

Pewenue 3a0au c npogheccuonanvHoil HanpaeieHHOCMbI0 2
JlabGopaTopHble 3aHSITUSA:
Jlabopamopuas pavoma Nel3 H3yuenue padomut 2
mpancghopmamopa
KonTpoubnas padora Ne 4 «Konebanus u BOJIHbD 2
Pa3pea 5. 20
OnTuka 4/-)
Tema 5.1 Coaep:xanue y4eOHOro marepuaJia: 4 OK 01
IIpupona Toueunslii uctounuk cera. CKOPOCTh pacHpOCTPaHEHUS OK 02
cBeTa cBeTa. 3aKOHbl OTPAXKEHMS M TPEIOMIIEHUS CBeETA. OK 04
Conneunble u nyHHble 3aTMeHMs. [Ipunnun [rolireHca. OK 05
[TonmHoe orpaxenue. JIunzel. [Toctpoenue nzobpaxkeHus B II_I'IKK?:)313
nrH3ax. PopMmyJsia TOHKOW JMH3BL. YBEJIUYEHUE JIMH3BI. o
I'maz xak omnTuueckas cuctema. OnTuueckue HpUOOPHI.
Tenmeckonwl.  Cuna ceema. Oceewiénnocms. 3aKonbl
oceeweHnocmu
Pewenue 3a0au c npogheccuonanvnoii Hanpagi1eHHOCMbIO 2
JlabGoparopHble 3aHATHA:
Jlabopamopnas paboma Nel4 Onpenenenre moka3aTest 2

IPCIOMJICHUS CTCKJIA
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Tema 5.2

Conep:xanue y4eOHOT0 MaTepuasa:

BoJanoskle
CBOJCTBa
cBeTa

HNurtepdepentusa cBera. KorepeHTHOCTh CBETOBBIX JIy4eH.
WNurepdepennius B ToHkMX IuieHKax. Kombma HeroToHa.
Hcnonp3oBaHne HHTEPPEPEHIIMM B HAyKe U TEXHHKE.
Hudpaxus ceeta. Jdudpakius Ha 1Mend B MapajieibHbIX
nyyax. ludpakunonnas pemerka. [lousitue o ronorpaduu.
[Tonspuzanusa nomnepeunsix BoiH. llomspusaums csera.
JBoitnoe nydenpenomiienue. Ilomsipounsl. Jucnepcus
ceeta. Buabl wuznydyenuid. Bunabl cnektpoB. CHekTpbl
ucnyckanus. Cnektpbl  noronieHuss.  CrnekTpalibHbIN
ananu3. CriekTpajbHbIe KJIACCHI 3Be3/. YIIbTPaduOIETOBOE
usnydyenue. MuHppakpacHoe wuzimydeHue. PeHTreHoBckue
ayud. X npupona u ceoiictsa. [lIkana 3eKTpOMarHUTHBIX
W3JTy4YCHUI

JlabGopaTopHble 3aHSITUSA:

Jlabopamopnas paboma Nel5 Onpenenenve JJIMHBI
CBETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHON PELIETKH.
Jlabopamopnas paboma Nel6 Habnronenue CriionHoro u
JIMHENYaTOro CIIEKTPOB

KoHnTpoJubHasn

pabora Ne 5 «Ontuxa

Tema 5.3
CrhnenuajabHas
Teopus
OTHOCHTEJIbHO
CTH

JIBrkeHne co ckopocThro cBera. [locTynarsl Teopuun
OTHOCHUTEJIbHOCTU U CIEACTBUS U3 HUX./HBapHaHTHOCTH
MOJYJIsi CKOPOCTH CBETa B BaKyyMme. DHeprus mokosi. CBsi3b
MacChl M HEPTUU CBOOOIHOM YaCTHUIIBI. DJIE€MEHTHI
PENATUBUCTCKON TUHAMUKH

Pa3nea 6. KanroBas pusnka

12
@)

Tema 6.1
KBantoBas
OITHKA

Coneprxanue y4eGHOro MaTepuaJa:

KgantoBas rumnore3a Ilnanka. TennoBoe wu3y4YeHHUe.
Kopnyckynsapro-BonHoBor nyanusM. dortonsl. ['mmoresa
ne bpoiid o BoaHOBBIX cBoMcTBax yacTull. COOTHOIIEHNE
HeompeneneHHocTel  ['eifsenOepra. JlaBnenue  cBera.
Xumnueckoe aedictsue ceera. Ombitel [1.H. JlebeneBa u
H.W1. BaBunosa. @omosphexm. Ypaeuenue Iunmmeiina
ona omorgppexma. Bnewnuit pomornexkmpuueckuii
Igpgexm. Buympennuii domorghpexm. Tunwo
domornemenmos. Ilpumenenue homorppexma

Tema 6.2
du3zuka atoma
HATOMHOIO
sApa

Coneprxanue y4eGHOr0o MaTepuaJa:

Pa3BuTHe B3rNsJ0BHA CTpOEHHME BellecTBa. Mogenu
CTPOEHHUSI aTOMHOTO siipa. 3aKOHOMEPHOCTH B aTOMHBIX
CHEKTpax Bojopoja. SnepHas Mozaenb aroma. OIBITHI
3. Pesepdopna. Monens aroma Bojopoza mno H. bopy.
KBanrtoBbie noctynarsl bopa. Jlazepwi. PangnoakTMBHOCTS.
3aKOH  paJMOaKkTUBHOIO  pacmaza. PaavoakTuBHbIE
npeBpaiieHus. CrocoObl HaOMIOJEHUSs M PerucTpalnuu
3apspKeHHBIX vacTull. D¢dext BasumoBa — YepeHkona.
Crpoenne atoMHoro aapa. Jledekt maccel, JHEPTUs CBSA3U
U YCTOMYUBOCTH AaTOMHBIX sIEp. SAepHble peakUuH.
Hoepuaa rnepzemuxa. DHEPreTUYECKUM BBIXOJ SIIEPHBIX

OK 01
OK 02
OK 04
OK 05

OK 07
MK3.1..
MNK3.3.
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peakuuid. MckyccTBeHHass paauMOaKTUBHOCTb. JleneHue
TsoKeNbIX saep. LlenHas spepHas peakius. Ynpasiisiemast
nenHasg peakuud. Snepusiii  peaktop. TepmosiaepHbId
cuHTe3. OHeprus 3Be3A. IlosydyeHune paaMoOaKTUBHBIX
M30TONIOB M MX IIpUMEHEeHue. buonormyeckoe aeucTeue
paZlOaKTUBHBIX M3JIy4eHUH. DJIeMEHTapHbIC YaCTULIbI

Kontpoabnas padora Ne 6 «KBantoBas Gpuznkay 2

Paznen 7. Crpoenue Beenennoii 6
Tema 7.1 Conep:xanue yueOHOT0 MaTepuaJja: 2 OK 01
Crpoenue CoJtHeYHas cucTeMa: IJIaHeThl U MaJlble Tejla, CUCTeMa OK 02
ComHevHoi 3emisi—Jlyna OK 03
CHCTEMBI OK 04
Tema 7.2 Conep:kaHnue y4eOHOT0 MaTepuaJia: 2 OK 05
Opomouust  (Ctpoenue u sBomonuss Connua u 3831, Knaccudukanus OK 07

Bcenennoit  3ésn. 3BE31bI M HCTOYHUKM X DHEPTHH.

["anaktuka. CoBpeMEHHbIE IPEACTABIECHUS O CTPOSHUU U
sBosoNHK Beenennoii

JlaGopaTopHble 3aHATHSA:

Jlabopamopnas paboma Nel7. 3ydyeHue KapThl 3B€3HOTO 2
Heba
IIpomexyTOUHAS ATTECTAMSA: YK3aMCH
Bcero: | 174
180

YcioBus peau3anuyi NporpaMmbl 001e00pa3oBaTeIbHON THCIUIIIHHBI

3.1. TpeboBanusi K MUHUMAJbHOMY MATEPUATIBLHO-TEXHUYECKOMY
o0ecreYeHnIo

Peanuzanust y4eOHOM JUCHUIUIMHBI TpeOyeT Haauuus Yy4eOHOro kaOuHeTa U
nabopaTopuu (HU3UKH.

O6opynoBaHue yueOHOTO KaOMHETA:

MOCaJ0YHbIE MECTa MO KOJIMYECTBY OOy4YalolMXCs, KJIacCHas J0cKa, pabodyee MecTo
Mperno/iaBaTelis.

ABTOMAaTU3UPOBAHHOE paboyee MECTO € MOAKIIOYEHUEM K ceTu HTepHeT:

KOMIIBIOTEpP, MYJIbTUMEIUNHBIA MPOEKTOP, OJKpaH IPOCKUMOHHBIM HACTEHHBIN
PYJOHHBIN.

VYyeOHbIe KOMIUIEKTHI JJISI MPOBEACHUS JTa00PATOPHO-MPAKTHUECKUX PadOT.

TexHuueckue cpeacTBa 00yUEHHUS:

[udposas nadopaTopust o PU3MKE IS yUUTENS;

[udposas nadbopaTopust no Pu3uKe IJ1s yUEHUKA,

Bechl TexHrueckue ¢ pa3HOBeCaMu;

Komrmekt 1t 1abopaTOpHOTro MpakTUKyMa MO ONTHKE;
KommuiekT 11t 1a60paTopHOTo NpakTUKyMa MO0 MEXaHUKE;
KommuiekT 1715 1abopaTOpHOro MpakTUKyMa IO MOJIEKYJISIPHOM
(1)H3m<e U TEPMOJIMHAMUKY;

R
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7.  KommiexT ajst 1abopaTopHOro MpakTUKyMa o 3JIEKTPUUYECTBY (C
T€HEPaTOPOM);

8.  KowmrutexT mjis n3yueHus BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUHU
(colHeUHOM, BETPOBOM  DHEpruM, OHO-, MEXaHUYECKOH U
TEPMOIJIEKTPUUECKONIHEPIETUKN );

9. AwmmepmeTp 1a00paTOPHBIN;

10. BoabT™meTp 1a00paTOPHBIi;

11. Komopumerp ¢ HaOOpOM KaJIOPUMETPUUECKHUX TEJT;

12. TepmomeTp 1a00paTOPHBIL;

13. Kommuekt 1 W3y4eHUsT OCHOB MEXAaHHWKH, I[HEBMATHKUA H

BO300HOBIIEMBIX HCTOYHUKOB 9HCPIuu,

14. bapomertp-anepoun;

15. biok nuTtaHus perympyeMblii;

16. BebO-kaMepa Ha TTOJABHUKHOM IIITATUBE;

17. Bupaeokamepa jyist pabOThI C ONITUYECKUMHU ITPHOOpaMU;
18. T'enepaTop 3ByKOBOW;

19. T'urpometp (ICUXpOMETP);

20. I'py3 HaOOpHBIii;

21. JluHamMoMeTp AEMOHCTPAITMOHHBIN;

22. KoMIJIEKT MoCy/ibl AEMOHCTPAIMOHHOM C MPUHAJICKHOCTIMU;
23. MaHOMETp KUAKOCTHOM 1€MOHCTPALIMOHHBIN;

24. Metp NEMOHCTPALMOHHBIN;

25. MHuKpOCKOIT AEMOHCTPALMOHHBIN;

26. Hacoc BakyyMmHbIii KOMOBCKOTO;

27. CTOnUK NOABEMHBII;

28. lllTaTuB 1eMOHCTPAIIMOHHBIN (PU3UUECKUI;

29. DneKTpOoIIUTKa;

30. HaGop neMOHCTpaIMOHHBIA 0 MEXaHUYECKUM SIBICHUSIM;
31. HabGop [aeMOHCTpallMOHHBIM 110 JUHAMHKE BpaIllaTeIbHOIO
JIBUKEHUS;

32. Halop neMOHCTpPAIIMOHHBIN MO0 MEXaHUUYECKUM KOJICOaHUSIM;
33. HaGop IeMOHCTpalMOHHBIA BOJHOBBIX SIBJICHHUIA,

34. Benepko Apxumena;

35. MasTauk MakcBea;

36. Habop ten paBHOTO 00BEMA;

37. HaGop Ten paBHOM MacCHhl;

38. Ilpubop m1s AeMOHCTpaIM aTMOC(EPHOTO TaBICHUS;

39. Tlpusma, HaKJIOHSIOIIASCS C OTBECOM;

40. Ppluar 7€MOHCTPAIIMOHHBINT;

41. Cocyapl cCOOOMIArOIIHECS;

42. CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

43. TpyOxka HeroToHa;

44. Illap ITackans;
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45.

Habop nAeMOHCTpalMOHHBIA 1O MOJIEKYJSIpHON (U3HKE U

TCIIJIOBBIM SABJICHHUSM,

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

Habop neMOHCTpallMOHHBIH 10 ra30BbIM 3aKOHAM;

Habop kanuiispos;

TpyOka a1 IeMOHCTPAIIMKM KOHBEKIIUU B )KUJIKOCTH;

[unuHAPBI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbLHOM;

BbICOKOBOJIBTHBIN MCTOYHHUK;

['enepatop Ban-ne-I"paada;

Jozumertp;

KaMepTOoHBI Ha pE30HAHCHBIX SIITUKAX;

Komrutekt npubopoB M MPUHAIICIKHOCTEH ISl JIEMOHCTPALUH

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH;

56. KommuiekT npubopoB Ajisi U3y4eHHs NPUHLUIIOB PauoNpremMa u
paauonepeaayu;

57. KoMIUIEKT MPOBOJIOB;

58. Maruur gyroo0pa3Hbli;

59. MarHut noiocoBoOr J€EMOHCTPAIUOHHBIN;

60. Maiuna snekTpodopHas;

61. MasgTHUK 3IEKTPOCTATUYECKUI;

62. Habop no n3y4eHuro MarHuTHOTO MOJIst 3eMJIH;

63. Habop AeMOHCTpallMOHHBINA MO0 MAarHUTHOMY TOJIIO KOJIBIIEBBIX
TOKOB;

64. HabGop 1eMOHCTpallMOHHBIN MO MOJIYIPOBOIHUKAM;

65. Habop neMoHCTpaIMOHHBIN TI0 TOCTOSTHHOMY TOKY;

66. Habop 1eMOHCTpaIMOHHBIH 110 3JIEKTPUIECKOMY TOKY B BAKYYME;
67. HaOop 1eMOHCTPAIIMOHHBIN MO JIEKTPOINHAMUKE;

68. Habop nns geMoHCTpaInuu MarHUTHBIX TOJIEH;

69. Habop nis AeMOHCTpaIuy AIEKTPUUECKUX TTOJIEH;

70. Tpauchopmarop yueOHBbIH;

71. Tlamouka CTEKJISTHHAS,

72. TIlamouka >00HHTOBAS;

73. Tlpubop Jlenmna;

74. CTpenKu MarHUTHBIE HA IITATUBAX;

75. CynTaH 31€KTPOCTATUYECKUM;

76. LlTaTUBBI U30IUPYIOIIUE;

77. DIEeKTpOMarHuT pa30OpHBIN;

78. Habop 1eMOHCTPAIIMOHHBINA 110 TEOMETPUIECKOM ONTHKE;

79. Habop 1eMOHCTPaIIMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CnekTpockon ABYXTpPYOHBI;

81. Habop criekTpanbHbIX TPYOOK C HCTOUHUKOM MTUTAHUS;

82. VYcraHoBka s uzydeHus porosddexra;

83. Habop neMoHCTpalMOHHbIN 10 ocTosiHHOrO [lnanka;
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84. Kowmmiekt HarJIsIHBIX rmocooui JUISE MMOCTOSIHHOTO
HCIIOJIb30BAaHUS;

85. KomruiekT mopTpeToB /st opopMIICHUS KaOUHETA;

86. KoMIUIEKT 1eMOHCTPAIIMOHHBIX YUYEOHBIX TAOIHUII.

[Ipn Hamuuuum HEOOXOIUMOro OOOpYIOBaHUSI 3aHATHS MO (U3UKE B HEKOTOPBIX
Clly4asix MOTYT MpPOBOJUTHCA B HMEIOIIMXCA B 00pa3oBaTelbHOM OpraHu3aluu
MaCTEpPCKUX WIN Jab0paTopHsiX.

3.2. MudopmanuonHoe odecreyenne 00y4eHust

a) OCHOBHasl JIUTEpaTypa:

Ne Hctounnx
n/m

1 | ®usuka: 6a30Bsiii ypoBeHsb : yueOnuk / H. C. Ilypeimesa, H. E. Baxeesckas, [I. A. Hcaes, B.
M. Yapyrua. — Mocksa : IIpocsemenue, 2024. — 512 c. — ISBN 978-5-09-113684-5. —
Texct : onextponnblii // Jlamb : snexkTpoHHO-OuMOmuMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408692 (narta oopamenus: 27.01.2025).

2 | ®usuka: 6a30BBIN YPOBEHB: MPAKTUKYM IO PEIIeHUIO0 3a1a4 : yueoHoe mocodue / H. C.
[Typsimesa, H. E. Baxeesckas, J. A. Hcaes, B. M. Yapyrun. — Mockaa : [IpocBenienue,
2024. — 236 c. — ISBN 978-5-09-113685-2. — TekcT : 2neKTpoHHbIH // JIaHb : 37eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/408695 (nara obparieHus:
27.01.2025).

3 | Mskumes, I'. §I. ®uzuka: 10-i knacc: 6a30BbIi U yriTyOn€HHBIN ypoBHH : yueoHuk / I, .
Mskumes, b. b. byxosues, H. H. Cotckuit ; mog pexakmueit H. A. TlapdhentseBoit. — 11-e
u3l., crep. — Mocksa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. —
Texcr : anexTpoHHbI // JIaHb : 31eKTpoHHO-OMOIoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408686 (nara obpamienus: 27.01.2025).

4 | Mskumes, I'. SI. ®usuka: 11-i kiiacc: 6a30BbIi 1 yrinyOnEHHbIN ypoBHY : yueOHuk / I'. 5.
Msikuies, b. b. Byxosies, B. M. Hapyrun ; noa penakuueit H. A. [TapdentreBoit. — 12-e
u3n., crep. — Mocksa : [Ipocsemenne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. —
TexcT : anexTpoHHsIi // Jlanb : 31ekTpoHHO-0MOMMoTeyHas cucremMa. — URL: (mata
obpamenusi: 27.01.2025).

0) JONOJHMTENbHAs JIUTepaTypa:

Ne
/i

HUctounuk

1

Aizenion, A. E. ®usuka : yueOHUK U TPAKTUKYM JIJISl CPETHETO MPOodheCcCHOHATHFHOTO
obpaszoBanus / A. E. Aiizennion. — Mocksa : U3natensctBo FOpaiit, 2025. — 380 ¢. —
(ITpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-18089-3. — TekcT : 35eKTPOHHBIH //
Oo6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/561905
(mata obpamenus: 27.01.2025).

BacubeB, A. A. ®usnka : yaeOHOE TocoOue I CpeaHero MpodecCHOHATBHOTO
obpazoBanus / A. A. Bacunees, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ U31., UCIIP. U JIOT. —
Mocksa : U3natensctBo FOpaiit, 2024. — 221 ¢. — (Ilpodeccuonansuoe o6pa3zoBanue). —
ISBN 978-5-534-05702-7. — Texkcrt : anexTpoHHbI // Obpa3zoBarenbHas miaaTdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/556170 (nata o6pamenus: 27.01.2025).

NEpUOANYCCKUC U3TaHUA:

Ne
/11

Hctounuk
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1 | EcrecTBeHHbIC M TeXHUUECKUE HAYKH : Hayd. )KypHal / Il pea. A. 5. XaBkuH. — Mocksa :
00O "U3parensctBo "CrnyTtHuk+", 2002 — .— Beixoaut 12 pa3 B roa. — ISBN neuarHoit
Bepcuu 1684 — 2626. — TekcT : HeNOCPEACTBEHHBIN.

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

Ne Hcrounuk
n/m
1 | DnexTponno-6ubanoreunas cucrema «9bC Jlanpy https://e.lanbook.com/
2 | Dnekrponno-6uénuoreunas cucrema « 95C FOPAUT»  https://urait.ru/
3 | «cHAYYHAS DJIEKTPOHHASA BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 | UadopmanmonHo-mipaBoBoe obecneueHue «Koncynprantllnroc»  (JlokanpHas
nHbOpMaIMOHHO-IIPaBOBas cucteMa) https:// www.consultant.ru/
4. KOHTPOJIb M OLIEHKA Pe3YJbTATOB OCBOCHUS JUCUUIJINHbBI
KOHTpOJIb H OHOEHKA PACKpbhIBAIOTCA YEPE3 YCBOCHHBLIC 3HAHHA U

npruoOpeTeHHbIe 00yYarOIMMUCA YMEHUS, HallpaBJIE€HHbIE Ha ()OPMUPOBAHHUE OOIIUX
U npodeccruoHalbHBIX KoMneTeHUui. KoMmeTeHu A0MmKHBI OBbITh COOTHECEHBI C
NpEeIMETHBIMU pe3yjbTaTaMu. 711 KOHTpOJIE M OLEHKH pe3yJbTaTOB OOy4YEHHUS
npenojaBaTesb BbIOMpaeT (OpMBI U METOJbl C YYETOM MNPOQPEeCCHOHATU3ALIU
oOyueHus 1o MporpaMMe AUCHUIIINHBIL.

NpeANPUHUMATEIBCKYIO
JIeITEIILHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOW TPAMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

pelenus 3a1a4 npopeccuoHanbHo| Pasnen 2. Temsr 2.1.,2.2., 2.3.
JIEATEIIbHOCTH TPUMEHUTEITBHOK Pazgen 3. Temur 3.1.,3.2.,3.3.,3.4,,
Pa3JINYHBIM KOHTEKCTaM 3.5.
Pazgen 4. Temo1r 4.1.,4.2.
Paszmen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.
OK 02. Ucnonws30Bath Pasmen 1. Temsr 1.1., 1.2, 1.3
COBPEMEHHBIE CPEICTBA MMOUCKA, Pazgen 2. Temsr 2.1.,2.2., 2.3.
aHaJn3a U UHTEPIpETaIluN Pa3zgen 3. Temur 3.1.,3.2., 3.3,
UH(pOopMaLuu UMHPOPMALMOHHbIE | 3.4., 3.5,
TEXHOJOTHUH JJIs1 BEIITOJTHEHUS Paznen 4. Temr1 4.1.,4.2.
3a/a4y mpodeccruoHanbpHON Paznen 5. Temsr 5.1.,5.2., 5.3.
JIEATENbHOCTHA Pazpen 6. Temnr 6.1., 6.2.
OK 03. ITnanuposats u Pazgen 1. Temsr 1.1., 1.2, 1.3
pean30BbIBaTh COOCTBEHHOE Pazgem 2. Temsr 2.1.,2.2., 2.3.
npodeccuoHansHOe U Pazpen 3. Temsr 3.1.,3.2., 3.3.,
JIMYHOCTHOE Pa3BUTHE, 34.,3.5.

Koa m HanmMeHoBaHue Pasznen/Tema TH OleHOYHBIX
(GopmMupyeMbIX KOMIIETECHIH I MepOoNnpUATHI
OK 01. Beibupats criocoObt Pasnen 1. Temnr 1.1.,1.2, 1.3

- YCTHBIW OIPOC;

- (poHTaNmBHBINONpPOC;

- OLIEHKa KOHTPOJIbHBIX
pabor;

- HaOJIIOJeHHE 32 XO10M
BBITOJIHEHUS
nabopaToOpHbIX paboT;

- OIICHKA BBITIOJIHEHUS
nabopaTOpHbIX paboT;

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

- HaOJrOJEeHHUE 3a XOI0M
BBITOJIHEHUS
WH/IMBUyaTbHBIX
MIPOEKTOB U OIIEHKA
BBINTOJIHEHHBIX ITPOEKTOB;
- BBITNIOJHEHUE
HK3aMEHAIIMOHHBIX
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/
https://www.consultant.ru/

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaThB
KOJIJICKTHBE U KOMaHJIE

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

Paznen 4. Tems1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 6. Temnr 6.1., 6.2.

OK 05. Ocy1iecTBisTh YCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanniu ¢
y4eTOM 0COOeHHOCTEN
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

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

Paznen 4. Teme1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 6. Temsr 6.1., 6.2.

OK 07. CopeiicTBOBaTh
COXPaHEHUIO OKPYXKaIoLEen
Cpembl, pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUS 00
W3MEHEHHUHU KJIMMaTa, PHHIIUIIBI
OepexIIMBOro NPOU3BO/ICTBA,

3¢ (EeKTHBHO JCICTBOBATH B
Ype3BbIYAHBIX CUTYaIUSIX

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pa3zgen 3. Temsr 3.1.,3.2., 3.3.,
34.,3.5.

Pazgen 4. Teme1 4.1.,4.2.
Pazgen 6. Temsr 6.1., 6.2.

3aIaHUN

K 1.4 OpFaHI/ISOBBIBaTB n
BBIINIOJIHATD TCXHHUYCCKOC
JUArHoCTUPOBAHHUEC
THAPABIMYCCKUX U
IMHCBMAaTHYCCKHUX YCTpOP'ICTB u
CHCTCM.

[TpodeccuonanbHo -
OPUCHTHUPOBAHHbIE 3a/IaHUS

IIK 2.1 YyacTBOBaThH B
MIPOEKTUPOBAHUH THIPABIMUECKUX H
ITHEBMAaTHYECKUX MTPHBOIOB TIO
3aJJaHHBIM yCJIOBUSM H Pa3padaThIBaTh
MPUHIIUITAATHHBIE CXEMBI.

[IpodeccuonanbHo -
OPUCHTHUPOBAHHLIC 3aJaHUA
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