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1. O0mas xapakrepucTuka padodyedl mnporpamMmsbl Yy4eOHOM
JAUCHMUILIMHBI

OO6meobpa3oBaTenbHas TUCHUIUIMHA «DU3MKa» SIBISETCS 00s3aTeIbHOM
4acThi0  00IIe00pa30BaTeIbHOTO IIMKJIAa O00pa3oBaTebHOM MporpaMMbl B
coorBercTBH ¢ DPI'OC CIIO mno crmenmanbHoctH 23.02.06 Texnmueckas
AKCIUTyaTalus MOJABUKHOTO COCTaBa JKEJIE3HBIX IOPOT

1.2. IIe.]'lI/I H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJTUHBI:

1.2.1. Hean 1ucCHMNJIMHBI

Conepxanue TporpaMmbl  obO1eoOpazoBaTenbHol auctumiuabl OO/ 13
@u3KKa HAMPABJICHO HA TOCTUKEHHUE CIICIYIOIINX LIEJICH:
- (dopMupoBaHHe y OOYYaIOIIMXCS YBEPEHHOCTU B IIEHHOCTH OOpa3oBaHUS,
3HAYUMOCTH (PU3WUYECKUX 3HAHUN [JII COBPEMEHHOTO KBaU(PUIIMPOBAHHOIO
CHEUAIKCTA PU OCYIIECTBICHUH €ro NpoecCUOHANbHOM IeATEIbHOCTH;
- (opMUpPOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;
- OBJIQJICHUE CNIEHU(PUUECKON CUCTEMOW (PU3NUECKUX MOHATHI, TEPMUHOJIOTHEN U
CUMBOJIMKOM;
- OCBOCHHME OCHOBHBIX (DU3UUYECKUX TEOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTEI;
- OBJIQJICHUE OCHOBHBIMH METOJAAMHU  HAYYHOTO T[IO3HAHUS  MIPHUPOJBI,
UCIIOJIb3yeMbIMH B (u3uke (HabJto/leHue, ONHCaHue, U3MEPEHUE, BBIJIBKCHUE
TUIO0TE3, MPOBEIACHUE IKCIIEPUMEHTA);
- OBJAJICHUE YMEHUsAMH O0OpadaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSICHATH
MOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXIY (DU3NYECKUMHU
BEITMYMHAMU B HA0JII0OIA€MOM SIBJICHUH, JIENATh BHIBOIBI;
- (dopMupoBaHue yMeHUs pemath (U3MYECKHE 3aJaud  Pa3HbIX YPOBHEHU
CIIOXHOCTH;
- pa3BUTHE T[IO3HABATEJILHBIX HWHTEPECOB, WHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN B Tpoliecce MPUOOPETEHUSI 3HAHUM C HUCTIOIb30BAHUEM PA3IMYHBIX
MCTOYHUKOB HH(OpMAIMM M COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTHI;
yMeHu# (opMyIupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO IO OTHOILIEHUIO
K (puzmyeckoit nHGOpMaIINK, TTOTy4aeMOM U3 pa3HBIX UCTOUYHUKOB;
- BOCIIUTAHKUE YYBCTBA TOPJIOCTH 32 POCCUNCKYIO (PU3MUECKYIO HAYKY.

OcBoenne kypca OOJl.13 ®uszuka npeanojaraeT pelIeHUE CIEeAYIOIINX
3aaau:
- MpuoOpeTeHre 3HaHUM 0 (PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX, JISKAIIUX B
OCHOBE COBPEMEHHOW (PU3NYECKOW KapTUHBI MHpPA, TMPUHIUIOB JCHCTBUA
TEXHUYECKUX YCTPOWUCTB U MPOU3BOJCTBEHHBIX MPOIIECCOB, O HAWOOJIee BaKHBIX
OTKPBITUSIX B 00JaCTH (DU3MKH, OKA3ABIIUX OIPEJCIAIONICe BIUSHUE HA PAa3BUTHE
TEXHUKHU U TEXHOJIOTHH;
- TIOHUMaHWE (PU3MUYECKON CYIIHOCTH SIBJICHUM, MPOSIBISIOMIMXCSI B paMKax
MIPOU3BOJICTBEHHOM JCSATEILHOCTH;
- OCBOCHHE CIIOCOOOB WCIOJIb30BaHUSI (UBUYECKUX 3HAHUW ISl pelieHus
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NPAKTUUECKUX W MPOQECCHOHANBHBIX 337au, OOBSCHEHUS SBICHUN MPHUPOJBI,
IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX MPOLIECCOB, NPUHLMUIIOB JEHCTBUS
TEXHUUYECKUX MPUOOPOB M YCTPOMCTB, o0ecnieueHns 0€301acHOCTH IPOU3BOACTBA
Y OXpaHbl IPUPOJIbI;

- (QopmupoBaHuE yMEHMH pemarh y4eOHO-IPAKTUYECKUE 3aJaud (PU3NYECKOTO
COJEpKaHUs C Y4ETOM MPOPECCUOHATBHON HAPaBIECHHOCTH;

- NpuoOpETEeHNUE ONbITa MO3HAHUS U CAMOINO3HAHUSA; YMEHUH CTaBUTh 3aJaud U
pemath Ipoo6eMbl ¢ Y4ETOM PO(hecCHOHATBFHON HAMIPABICHHOCTH;

- (hopMHpOBaHHE YMEHHUU HCKaTh, aHATH3UPOBATh M 00pabaThiBaTh (PU3MUECKYIO
uHpOopMaIIo ¢ yaéToM NpodecCHOHaTLHON HAMPaBIEHHOCTH;

- MOATOTOBKAa OOYYarOIIMXCSl K YCIIEIIHOMY OCBOEHHUIO IUCLUIUIMH M MOJIYJIEH
npo(ecCHOHANBPHOTO [HKJIA: (OPMUPOBAHUE Yy HHUX YMEHHW U  OINbITa
NESITeTBHOCTH, XapaKTePHBIX Uil Tpodeccuid / MOIMKHOCTEHW CIyXalluX WU
CHELMAIBHOCTEH, TMOJy4aeMbIX B  NPOQPECCHOHANbHBIX  00pa30oBaTeNIbHBIX
OpraHM3alMsIX;

- MOArOTOBKAa K ()OPMUPOBAHMIO OOIIMX KOMIETEHLMH OynyIIero crenuaiucra:
caMo00pa3oBaHusl, KOMMYHUKALUU, MPOSBICHUS TI'PakJaHCKO-IATPUOTHUYECKON
NO3ULIMH, COTPYAHUYECTBA, IPUHATHS PELICHU B CTAHJAPTHOM M HECTAHIAPTHOU
CUTyallUsiX,  NPOCKTUPOBAHUS,  NpPOBEACHUS  (UBNYECKUX  H3MEPEHUH,
3p¢deKkTUBHOrO U 0€30IaCHOr0  MCIOJIb30BAHMSI  PA3IMYHBIX TEXHUYECKUX
YCTPOMCTB, COOJIIOJIEHUS MpaBUJl OXpaHbl TpyAa HpU padoTe ¢ (PU3NYECKUMHU
npudopamMu U 000pyA0BaHUEM.

OcobeHHOCTh (POPMHUPOBAHUSA COBOKYIMHOCTH 3a/lay M3y4yeHUs (DU3UKH IS
CUCTEMBI  CpeAHEero npo(deccHOHaTbHOTO  OOpa30BaHMs  3aKIIOYaeTcs B
HEOOXOJMMOCTH pealu3aiuu MNpo(ecCuoHaIbHON HANMPaBIEHHOCTH pPEIIaeMbIX
3a/1a4, yué€ta ocooeHHOCTEN cpephl AeATeTbHOCTH Oy AyIIUX CIEIUAIUCTOB.

B pesynbrare ocBOCHUS JUCIUTIMHBI 00YUYaAIOIIUICS 0/15KeH 3HATD.

- CMBIC]I MOHATUHN: (U3NYECKOE SBJIEHUE, TUIOTE3a, 3aKOH, TEOpHs, BEILECTBO,
B3aMMOJICHCTBHE, 3JIEKTPOMArHUTHOE TI0JI€, BOJIHA, (JOTOH, aTOM, aTOMHOE SAPO,
VOHU3UPYIOIINE U3ITYyYEHUS;

- CMBICH (PU3MYECKUX BEJIUYMH: CKOPOCTh, YCKOpPEHME, Macca, Cuja, HUMITYJIbC,
paboTa, MEXaHWYeCKasi SHEPTUsl, BHYTPEHHS dHEPrusi, adCOJIIOTHAs TeMIlepaTypa,
CpPEIHSAsl KHWHETHYECKash DJHEpPrusi 4YacTUL BEIIECTBA, KOJUYECTBO TEIUIOTHI,
AIIEMEHTAPHBIN MIEKTPUUECKUM 3apsifl;

- cMbICT (PU3MYECKUX 3aKOHOB KJIACCMUECKOW MEXaHWKH, BCEMUPHOTO TATOTEHUS,
COXpaHEHUs! HHEPruu, UMITYJIbCa U DIIEKTPUUECKOro 3apsiia, TEPMOAUHAMUKH,
AIEKTPOMArHUTHON MHAYKLIMH, (poTodPdeKTa;

- BKJIQJ] POCCUMCKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HAUOOJbIIEe BIUSHUE HA
pa3BUTHE PUBUKHY;

B pe3ynpTaTe 0CBOCHMS TUCIUILIMHBI 00YYarOIIUNACS A0JI2KeH YMeTh:

- IPOBOJUTH HAOIOIEHNS, TNIAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI,

- BBIJIBUTaTh TMIOTE3bI U CTPOUTH MOJIEIH,

- MPUMEHSTH TIOJy4YCHHbIC 3HAHUS MO (U3HMKE sl OOBICHEHUS Pa3sHOOOpPA3HBIX
(U3UYECKUX SIBJICHUN U CBOMCTB BEILIECCTB;

- IPaKTUYECKH HUCIOJIb30BATh (PU3MUECKUE 3HAHUS;



- OIIEHUBATh JJOCTOBEPHOCTH €CTECTBEHHO-HAYYHOU WH(OpMAITIH;
- UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHMUS U YMEHUS JJIs PEIICHUs MPAKTUYECKUX
3a/lay MOBCEHEBHOM >KM3HHU, OOecreYeHHs] 0e30MacCHOCTH COOCTBEHHOM >KW3HH,
PalMOHANBHOTO MPUPOJIONIOIL30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl.
- OIMCHIBaTh U OOBSICHATH (PU3UUECKUE SIBICHUS M CBOMCTBA TEJNI: CBOWMCTBA Ta3oB,
KUIKOCTEH W TBEPABIX TEN; DJIEKTPOMArHUTHYIO HHAYKIIHIO, PAcHpOCTpPAHEHHE
AIIEKTPOMArHUTHBIX BOJTH; BOJIHOBBIE CBOMCTBA CBETA; U3IyUYEHHUE U MOTJIONICHUE CBETa
aToMoM; (oTorddeKT;
- OTJIMYATh TUTIOTE3BI OT HAYYHBIX TEOPHUI;
- JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIBHBIX TAHHBIX;
- TPUBOJIUTH TPUMEPHI, IMOKA3BIBAIOIINE, YTO: HAOIIOACHHUS W JKCIICPUMEHT
SIBJISFOTCSI OCHOBOM IJIs1 BBIIBM)KCHHS THUIIOTE3 M TEOPHUH, MO3BOJISIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKHUX BBIBOJOB; (PU3MUECKass TEOpHSA MaeT BO3MOXKHOCTH
OOBSCHATH W3BECTHBIC SBJICHUS MPUPOJILI U HAYy4YHBIE (PAKThI, MPEACKA3BIBATH CIIIE
HEU3BECTHBIC SBJICHMUS,;
- TMPUBOAUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHUU:
3aKOHOB MEXaHUKHU, TEPMOJUHAMUKH U DJIJIEKTPOAMHAMUKA B JHEPreTUKE;
pPa3IMYHBIX BHJIOB DJEKTPOMATHUTHBIX M3JIYyYEHUW [JI1 Pa3BUTHUS PAIU0 U
TEJICKOMMYHUKAIIMM, KBAaHTOBOM (PU3MKH B CO3JIaHUU SIEPHOM DSHEPTETUKH,
J1a3epoB;
- BOCIIPUHUMATh W HA OCHOBE IOJYYCHHBIX 3HAHHHA CaMOCTOSITEIHHO OIICHUBATH
uH(popmauio, coaepxauryrocss B cooomenusx CMMU, HurepHere, HayyHO-
MOMYJISIPHBIX CTaThsIX.
- MPUMEHSATH MMOTYYEHHBIC 3HAHUS JJI PEIICHHS (GU3NMISCKHUX 3a]1a4;
- ONpEEIATh XapaKkTep (PH3MUECKOro mpoLecca o rpaduky, Tabiue, hopMyie ;

- I3MEPATH P GU3NUECKUX BEIMYMH, MPEACTABIISSA PE3yIbTaThl H3MEPCHUM
C YYETOM UX IOTPEIIHOCTEN.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001Ie00pa30BaTEIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMEET TIpu (GpopMupoBanuu u pazsutuu OK
u [1IK



Kox v nanmenoBanue
(popmupyeMbIX KOMIIETEHIIHI

OK 01. Bri6upats criocoObl pemeHus
3a/1a4 npodeccuoHATBHON
JEATEIIBHOCTH IPUMEHUTEIIBLHO K
pa3IMYHBIM KOHTEKCTaM

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oo6muel

B yacTu Tpya10BOr0 BOCIMTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYAOI00ue;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH
TEXHOJIOTMYECKON U COLIMAIbLHON HAIPaBJICHHOCTH,
CIIOCOOHOCTH UHUITMUPOBATh, TUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- HHTEPEC K pa3INuHbIM chepam
podheCCHOHANBHON AeATeTbHOCTH,

OBJaeHue YHUBEPCAJIbHBIMH Y4eOHbIMU
MO3HABATEJIbHBIMH IeHCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTEIBHO (hOPMYIIUPOBATH U
aKTyaJlu3upoBaTh MpoOIeMy, pacCMaTpUBATh e
BCECTOPOHHE,;

- YCTaHABIIMBATh CYIECTBEHHBIA MPU3HAK WIIN
OCHOBaHWUS JIsl CPABHEHU S, KJIaCCU(UKAITUU U
00001IeHHS;

- OTIPEICIIATH LN JAeATENHHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCUTh KOPPEKTHUBHI B IEATEILHOCTh, OIICHHBATh
COOTBETCTBHUE PE3yJIbTATOB LIEISIM, OLICHUBATh
PUCKH TOCTIEACTBUHN JACATEIHBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 6a3oBBIE HCCJIEI0OBATEIbCKHE JeHCTBHS:

- BJIaJICTh HaBBIKAMH y4eOHO-UCCIIE0BATEIIBCKON 1
MIPOEKTHOM 1€ATENIbHOCTH, HABBIKAMHU pa3pelICHUs

JAucuMmimHapHble2

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHUNA O POJIH U
MecTe (GU3UKU U aCTPOHOMHH B COBPEMEHHOM
HAy4YHOH KapTUHE MUPA, O CHCTEMO0Opa3yIomIei
poiau (pU3MKK B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJIe
POCCUICKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH; IOHUMaHUuE PU3NYECKON CYIIHOCTH
HaOJIr0/1aeMBbIX SIBIICHUI MUKPOMHUPA, MAKPOMHUpPA U
MeraMmupa; IOHUMaHue poJik aCTPOHOMHUU B
IPaKTUYECKOH 1eATeIbHOCTH YelloBeKa U
JaJIbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTUH, POJIU
¢u3uky B GOPMHUPOBAHUU KPYro3opa u
(yHKIMOHATBHON TPAMOTHOCTH YeJIOBEKa ISt
pelLIeHNs IPAKTUYECKHX 3a/1a4;

- BJIAZIETh OCHOBOIIOJIAraloIMMH (PU3NUECKUMHU
HOHATHAMU U BEJIMUMHAMHU, XapaKTepU3YIOLIUMHU
(u3nueckre nmpouecchl (CBI3aHHBIMU C
MEXaHUUYECKUM JIBUKEHHUEM, B3aUMO/IEHCTBHEM Tell,
MEXaHUYECKUMHU KOJeOaHUSIMU U BOJTHAMH; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEILECTBA, TETJIOBBIMU
IpoLeccamMu; JeKTPUYECKUM U MarHUTHBIM MOJISIMH,
NIEKTPHUUECKUM TOKOM, DJIEKTPOMArHUTHBIMU
KOJICOAaHUSIMU ¥ BOJTHAMH; ONTHYECKIMH SIBJICHUSIMHU;
KBaHTOBBIMH SIBIICHUSIMH, CTPOEHUEM aTOMa U
aTOMHOTO $1/1pa, paJAMOAKTUBHOCTBIO); BIAJETh
OCHOBOIIOJIAral0IMMU aCTPOHOMUYECKUMU
MOHSTHUSIMH, MTO3BOJISIFOIIMMHU XapaKTepU30BaTh
MIPOLIECCHI, TPOUCXOAIINE HA 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX, B MEKTAJIaKTUUECKOI cpesie; NBUKEHHE
HeOeCHBIX TeJ, IBOJIOIMIO 3Be3/1 U BeeneHHol;

1 YKasblBatoTcs popmMmupyemblie IMYHOCTHbIE U MeTanpeaMeTHble pe3yabTatbl M3 ®IOC COO (B nocnegHel pegakumm ot 12.08.2022) B oTrnaronbHoi popme
2 AncumnnanHapHble (npegmeTHble) pesy/ibTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOSIHbIM nepeyHem Bo PFOC COO (B nocneaHen pegakumm ot 12.08.2022)



OK 02. Mcrons30BaTh COBpEMEHHBIE
CpeZCTBa MOUCKA, aHAIN3a U

npo0Jem;

- BBISIBJISITh IIPUYMHHO-CIICJICTBCHHBIC CBA3H U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HAaXOAUTh aPTyMEHTHI JIJIs
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 33]]aBATh
napaMeTpbl ¥ KPUTEPUH PEIICHHUS,

- aHAJIM3UPOBATH MOJYYECHHBIC B XOJI€ PEIICHHUS
3aJIa4M PE3yJIbTaThl, KpUTHUYCCKH OIICHUBATh HX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MECHEHUE B
HOBBIX yCJIOBUSIX;

- YMETh MMEPEHOCUTH 3HAHUS B TIO3HABATCIIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCILHOCTH;

- YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX
IPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh
OpPUTHHAJILHBIC ITOJIX0/IbI U PEIICHUS;

- CIIOCOOHOCTH X HCIIOIL30BAaHHUS B
MO3HABATENLHOMN U COIMAbHOM MPaKTUKE

B 06J1acTH EHHOCTH HAYYHOTO MO3HAHUSI:
- chopMUPOBAHHOCTH MUPOBO33PEHUS,

- BJIAJETh 3aKOHOMEPHOCTSIMU, 3aKOHAMH 1
TeopusiMU (3aKOH BceMupHOro tarotenus, I, 11 u 111
3akOHbI HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHUsI UMITYJIbCa, TPUHIIUIT
CYMEPIIO3UIIMH CHJI, TPUHIUI PABHOIPABHOCTHU
MHEPLUHUAIBHBIX CUCTEM OTCYETa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHUS BEIECTBA,
ra3oBbI€ 3aKOHBI, MIEPBBII 3aKOH TEPMOAMHAMUKY;
3aKOH COXpaHEHUs IEKTPUIECKOTr0 3apsia, 3aKOH
Kynona, 3akon OMa juist yyacTka uenu, 3akoH Oma
JUTSL TIOJTHOM DJIEKTPUYECKOM 1enu, 3aKoH [xoyns -
Jlenua, 3aKOH 3JE€KTPOMarHUTHOW MHIYKINHU, 3aKOH
COXpaHEHHUS SHEPTHH, 3aKOH MPIMOJIMHEHHOTO
pacrpoCcTpaHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMJICHHS CBETA; 3aKOH COXPaHEHUS
SHEPIHH, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3aps/ia, 3aKOH
COXpaHEHHUs MAacCOBOI'0 YUCIA, MOCTYyIaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIiajia); yBEPEHHOE
UCIIOJIb30BAHUE 3aKOHOB M 32aKOHOMEPHOCTEH Mpu
aHann3e (PU3NYECKUX SBJIECHUN U TIPOIIECCOB;

- chopmupoBaTH YMEHUS peliaTh pacueTHbIC 3a/1a4l
C SIBHO 33JIaHHOM (PU3UYECKOIN MOJIEITBIO, UCTIONB3YsI
(u3nuecKkre 3aKOHbI U IPUHIIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ]a4ul BHIOMPATh GUZUYECKYIO
MOJIETIb, BBIIENATH (DU3HUECKHUE BETHUMUHBI U
(hopmyIel, HEOOXOIUMBIE JIJISl €€ PEIICHHUS,
MIPOBOJIUTH PACUYETHI U OIIEHUBATH PEATbHOCTD
TOJTYYEHHOTO 3HaueHUs (PU3NYECKON BETUINHBI,
penaTh Ka4eCTBEHHBIE 33/1a4M, BBICTPAUBAs
JIOTUYECKH HETIPOTUBOPEUNBYIO IIETIOUKY
paccyxJIeHHi ¢ ONOpOi Ha U3YUECHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UIECKHUE SIBIICHUS
-c)opMUPOBATH YMEHUS YUUTHIBATH TPAHUIIBI
MIPUMEHEHHUSI U3YUYEHHBIX (PU3MUECKUX MOJIEIICH:



MHTEpIIpeTaluy HHHOpMaInu, 1
UH(GOPMAIMOHHBIC TEXHOJIOTUH JJIsI
BBITIOJIHEHHUS 337124
poecCuOHANBHOM NesTeIbHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOMN
KYJBTYPBI KaK CPEJICTBAa B3aUMOACHCTBUS MEKITY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHUE [IEHHOCTU HAYYHOU JCSITEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH TPOEKTHYIO U
MCCJIEI0BATENBCKYIO ICSITEIHbHOCTD
WHAUBHUAYAIILHO U B TPYIIIIE;

OBiasenue yHHBEPCAJTbHbIMH YUeOHBIMH
NMO3HABATEJIbHbIMH JAeliCTBUSIMM:

B) padota ¢ nHdopmanueii:

- BIIaJICTh HaBBIKAMU NOJy4YeHUSI HHPOPMAIUHU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYULIECTBIISATh MTOUCK, aHATIN3, CUCTEMATU3AIUIO U
WHTEpIPETAIHio HHOOPMAIIUU PA3IUIHBIX BUIOB U
dbopM TpeacTaBIeHNUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (popMaTax
y4eTOM Ha3HaueHus HH(GOPMAIIUHU U 1IeTIEBOH
ayJIUTOPHUH, BRIOUpAsi ONTUMAIBHYIO GOpMY
MIPEICTABICHUS U BU3YAIU3alIlNH;

- OIIEHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTH
uH(pOpMaIIiH, €€ COOTBETCTBHE IPABOBLIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- ACIIOJIb30BaTh CPe/ICTBA MHPOPMAIIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpTaHU3AIMOHHBIX 3371a4 ¢ COOJII0ICHIEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH,
TUTHEHBI, peCypcocOepexeHusl, TPaBOBBIX U
STHUYECKUX HOPM, HOPM WH(OPMALMOHHON
0€e30I1aCHOCTH;

MaTepuaibHas TOUKa, UHEepIHallbHAsl CUCTEMa
OTCYeTa, UealbHbIN ra3; Mo/l CTPOCHHUS I'a30B,
JKUAJIKOCTEN U TBEPJBIX TEJI, TOYEUHBII
ANEKTPUYECKUH 3apsi, siAepHas MoJIelb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa MPH PEIICHUN
(bu3nueckux 3aaay;

- chopmupoBaTH COOCTBEHHYIO MO3HUITUIO TIO
OTHOIIEHHUIO K (U3HYECKOU HMHPOPMALIUH,
MIOJTy4aeMOU U3 Pa3HBIX UCTOYHUKOB, YMETh
UCIONI30BaTh IIU(POBBIE TEXHOJIOTUY JIJIsl TIOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUN U
IpeCTaBICHUs YUeOHOM U HAyYHO-TTOMYJISIPHOI
uH(GOPMAITUH; PA3BUTh YMEHUS KPUTHUECKOTO
aHaJIM3a MoJy4aeMoil uHpopMaluu



OK 03. [1nanupoBats u
peann3oBBIBATh COOCTBEHHOE
npodeccroHaNbHOE ¥ IMYHOCTHOE
pa3BuTHE, IPEANPHHUMATEIBCKYIO
NeSITeIbHOCTD B MPO(ECCHOHATEHON
cdepe, UCIIOIB30BATH 3HAHUSI 10
(rHAHCOBOW IPaMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUsIX

- BJIaJIETh HaBbIKAMM PACIIO3HABAHUS U 3AILUTHI
uHpopmaru, nHGOPMAITMOHHONW 0€30MaCHOCTH
JUYHOCTH

B 06.1acTH 1yXOBHO-HPABCTBEHHOT'0
BOCIIUTAHMSA:

- ¢(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI,
3TUYECKOIO MTOBEJICHNUS;

- CIIOCOOHOCTD OIEHUBATh CUTYAIMIO U IPUHUMATD
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSCh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE JTUYHOT'O BKJIaJa B IOCTPOCHUE
YCTOHYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSAM U
(wM) IpyruM WIeHaM CeMbH, CO3/IaHNI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS LICHHOCTEU
CEeMEHHOM KU3HU B COOTBETCTBUU C TPAAULIHSIMHU
Hapos10B Poccuuy;

OgByaieHUe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU
AeMCTBUAMMU:

a) CaMOOpPraHu3anM:

- CaMOCTOSITEIFHO OCYIIECTBIISITh MTO3HABATEIHHYIO
JESITENIbHOCTb, BBISBIISITH MPOOJIEMBI, CTABUTH U
dbopMyIupOBaTh COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHOI 1eATeTbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEIbHO COCTABIIATH IJIAaH PEIICHUS
MPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIIIOYTEHUM;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;
crocoOcTBOBaTH (HOPMUPOBAHHIO M MIPOSIBICHUIO
TUPOKOU IPYIUIIAU B PA3HBIX 00IACTIX 3HAHUH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

HCIIOJIb30BATh pUEMbI pedIeKCHH ISl OLIEHKH

- BJIaICTb OCHOBHBIMU METOJaMH HAYYHOI'O
MO3HAHMSI, UCIIOJIb3YEMBbIMH B (PU3UKE: TPOBOAUTD
IpsAMBIC U KOCBCHHBIC U3MCPCHUA CI)I/ISI/I‘-IGCKI/IX
BEJIMYMH, BRIOMPAasi ONTUMAIIbHBIN c11oco0
U3MCPCHHUA U UCIIOJIb3Ys U3BCCTHBIC MCTOABI OLICHKHU
MOTPEIIHOCTEN U3MEPEHHH, TPOBOUTD
UCCJICJIOBAHHUE 3aBUCHMOCTEH (PU3NICCKUX BEITUIHH
C HCIIOIb30BAaHUEM MPSMBIX U3MEPEHU, 00BACHATh
MOJIYYCHHBIC PE3YIIbTAThl, UCIIOJIB3Ys (PU3HUECKUE
TEOpHUH, 3aKOHBI U TIOHATHUSA, U JIeTIaTh BHIBObI;
co0uro1aTh MpaBmiia 0€301acHOTO TPy PH
IPOBEJICHUH UCCIIEeIOBAaHUN B paMKax y4eOHOTO
HKCHEPUMEHTA M Y4eOHO-HMCCIIEeI0BATENbCKOM
JESTENIbHOCTH C UCIIOb30BaHUEM ITU(PPOBBIX
W3MEPHUTEIBHBIX YCTPOUCTB U JTA0OPATOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH TIPEICTABICHUM
0 METOJIaX MOJTYYCHHs] HAYYHBIX aCTPOHOMHUYECKUX
3HAHUI
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OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U paboOTaTh B
KOJIJIEKTHBE U KOMaH/1e

CUTYalluu, BEIOOpa BEPHOTO PELICHUS;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) 3MOLMOHAIbHBIN HHTEJVIEKT,
npeanoJaralumi c)opMHUPOBAHHOCTD:
BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH
CTPEMIICHHE K JOCTHXKEHHUIO 1IEJIN U YCTEeXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATD,
MCXO/I U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAOIIEH ClIOCOOHOCTh MOHUMATh
AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €T0
IIPU OCYIIECTBIEHUU KOMMYHUKAIIMH, CIOCOOHOCTh
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX
CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C APYTUMHU
JIOJbMU, 3a00TUTHCSI, TPOSBISATH UHTEPEC U
paspemniath KOH(IUKTHI

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIPEIETIEHHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON M COLMAIIBHOM
JeATEIbHOCTH;

OBjaieHUue YHHBEPCAJbLHBIMH
KOMMYHUKATHBHBIMH J1eHCTBHAMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- IOHUMATh U UCTIOIb30BATH PEUMYIIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATD 1I€JId COBMECTHOM AESTENbHOCTH,
OpPTaHWU30BBIBATh M KOOPJAMHUPOBATH EUCTBHS TIO
€€ JOCTUKEHUIO: COCTABIIATH ILJIaH JECHCTBUN,
pacipenensaTh poJid ¢ y9IeTOM MHEHUH YIaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAMHUPOBATH M BBHIOIHATH PabOTy B
YCIIOBHSIX pPEabHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICICTBHS;

- OBJIaJIETh YMEHUAMHU paboTaTh B rPYIIIE C
BBIITOJTHCHHUEM PA3JIMYHBIX CONUAJIBHBIX pOJ'ICfI,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATEHO
pacmpeneNaTh e TeIbHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIEKBATHO OIIEHUBATh BKJIA/ KaXKIOTO U3
YYAaCTHHMKOB I'PYIIIIBI B PELIEHUE PACCMaTPUBAEMOM
poOIeMbI
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OK 05. Ocy1iecTBasTh YCTHYIO U
NUCbMEHHYIO KOMMYHMKAIMIO Ha
rOCyIapCTBEHHOM sI3bIKe Poccuiickoin
denepanum ¢ y4eToM 0COOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

- OCYLIECTBJIATH MO3UTUBHOE CTPATETUUYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIUX, TPOSBISAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
Osgi1aieHHe YHUBEPCAJbLHBIMU PeryisiTHBHBIMH
AeCTBUAMMU:

I') MPUHSATHE ce0sl U APYTHX JIIOIei:

- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX JIFOIH
[IPU aHAJIKM3€E PE3yNbTaTOB ACSITEIbHOCTH;

- MPYU3HABATh CBOE MIPABO U MPABO APYTHUX JIHOIEH
Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MU C
MO3UIUH JIPYTOro YeloBeKa

B o6.1acTH 3cTeTMYECKOr0 BOCIIUTAHUS:

- 9CTETUYECKOE OTHOIIEHUE K MHUPY, BKIFOUas
ACTETHKY OBITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX
OTHOIIICHU;

- CMIOCOOHOCTH BOCIIPUHUMATD PA3IMYHbIC BUIBI
MCKYCCTBa, TPAJAUIIMU U TBOPYECTBO CBOETO U
JPYTrUX HApOAOB, OUTYIIATh SMOIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- YOXKJICHHOCTh B 3HAYMMOCTH JJISl IMYHOCTU U
oO1iecTBa 0TEUECTBEHHOTO U MUPOBOI'O HCKYCCTBA,
THUYECKUX KYIbTYPHBIX TPAIUIINA U HAPOIHOTO
TBOPYECTRBA,;

- TOTOBHOCTH K CAMOBBIPAYKEHHIO B PA3HBIX BUJAX
HCKYCCTBa, CTPEMJICHHE TPOSIBIIATH Ka4eCTBa
TBOPYECKOH JINYHOCTH;

OBi1aieHUe YHHBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

a) o01IeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCeX cepax
JKU3HU;

- pacro3HaBaTh HeBepOaIbHBIE CPEICTBA OOLICHUS,
MOHMMATh 3HAYEHUE COIUAIbHBIX 3HAKOB,

- c(hopMUpPOBaTh YMEHUS PAaCIO3HABATh (PU3NUECKUE
sIBJIEHUS (TIPOILIECChl) U OOBSACHATH UX HA OCHOBE
U3YyUYCHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE,
CBOOOJHOE MaJICHHUE Tell, IBUKEHUE 10 OKPYKHOCTH,
MHEPLMs, B3aUMOJIEICTBHUE TeN, KoJiebaTeabHOoe
JBUKEHHE, PE30HAHC, BOJIHOBOE JBUKECHHUE;
muddy3us, OpOyHOBCKOE JIBMKEHUE, CTPOCHUE
KHUAKOCTEN U TBEPBIX TeJ, U3MEHEHHE 00beMa Tell
IpY HarpeBaHuM (OXJIaXKAECHUH), TETJIOBOE
paBHOBECHE, UCTIApEHKE, KOHIEH callus, TJIaBJIeHUE,
KpUCTAJIN3A1Ms, KUTIEHHUE, BIa)KHOCTh BO3/1yXa,
CBA3b CPETHEW KMHETUYECKON YHEPTUU TEIIIOBOTO
JIBMDKEHUS] MOJIEKYII ¢ aOCOJIIOTHOM TeMIepaTypoH,
MOBBILLIEHUE JTaBJICHUS ra3a P €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBA3b MEXKY ITapaMeTpaMu
COCTOSIHUS Ta3a B U30IpoLieccax; AIeKTpU3alus Ted,
B3aUMO/JICIICTBHUE 3aps]10B, HArPEBAHHUE ITPOBOJHUKA
C TOKOM, B3aMMO/IECTBHE MarHUTOB,
AJIEKTPOMAarHUTHasi UHAYKLNA, AEUCTBHE
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM U
JBIDKYIIUICS 3apsijl, SIEKTPOMarHUTHbIE KoeOaHus
U BOJIHBI, IPSIMOJIMHENHOE pacpoCTpaHEHHUE CBETa,
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OK 07. ConelicTBOBaTh COXpaHECHUIO

OKpY>Karollel Cpeibl,
pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUHU KIIMMarTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, YHPEKTHBHO
JIEHCTBOBATH B UPE3BBIYANHBIX
CUTYyaIUAX

IIK 1.2. I[IpoBOANTH TEXHUYECKOE
00cyXKMBaHUE U PEMOHT
HKEJIE3HOJOPOKHOTO TOABUKHOTO
COCTaBa B COOTBETCTBUU C
TpeOOBaHUSAMH TEXHOJIOTUYECKUX
IPOIIECCOB

pacro3HaBaTh MPEANOCHUTKA KOH(IMKTHBIX
CUTYallui U cMsr4aTh KOH(IUKTHI;

- Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY
3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

B o0J1acTH 3K0JI0rH4€CKOro BOCIIUTAHUS

- ¢hopMHPOBAHHOCTH IKOJIOTUIECKOU KYIBTYPHI,
MMOHUMAaHUE BIUSHUSA COLUAIBHO-9KOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U
COITMAIBHOM Cpe/ibl, 0CO3HAHUE TII00ATLHOTO
XapakTepa 3KOJIOTHUYECKUX MpodIieM;

- IUTAHUPOBAHUE U OCYIIIECTBIICHUE JICHCTBUI B
OKPY’KaloIlleil cpejie Ha OCHOBE 3HAHMUS 1IeJIeH
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE ICHCTBUMN, TPUHOCAILINX BPE]l
OKPY’KaloIlei cpene;

- YMEHHUE MTPOTHO3UPOBATH HEOIArONPHUSATHBIC
HKOJIOTUYECKUE MOCIEACTBUS TPEANPUHUMAECMBIX
JIEUCTBUM, IPEIOTBPALLATD HX;

- pacIIMpeHHE OIbITa JACSITEIHbHOCTH
HKOJIOTUYECKON HAIIPaBJIECHHOCTH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMATIbHOM
NeATETLHOCTH

- TOTOBHOCTh K aKTUBHOH ACATCIHLHOCTH
TEXHOJOTHYECKON U COUAIBHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- TOTOBHOCTb K TpYyAy, OCO3HaHUE LEHHOCTH
MacTepcTBa, TpyAoIo0ue;

- OCYILECTBJIATH  IICJICHANPABIEHHBI  MOUCK
nmepeHoca CpeACTB M CIOCOOOB  JCHCTBUSA B
po(hecCHOHATBLHYIO CPEey;

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA

OTpakeHue, peJIoMyIeHUE, HHTep(EepeHIus,
nudpakys ¥ MOJISPU3alnsl CBETA, IUCIIEPCUS CBETA;
(doTornekTpuueckuit 3PPeKT, CBETOBOE JIaBICHUE,
BO3HMKHOBEHHE JTMHEHYIATOTO CIIEKTPa aToMa
BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAs
PaaTuoOaKTHUBHOCTD

- copMHUpOBATH YMEHUS IPUMEHSTD MOJTYICHHBIC
3HAHUS JUTSI OOBSICHEHUS YCIIOBUH MPOTEKAHHUS
(bU3UYECKUX SBJICHUH B IPUPOJIE U JIUIS IPUHATHUS
IIPAaKTUYECKHUX PEIICHUN B [IOBCEIHEBHOM JKU3HU JJIS
obecrieueHrst 6€30MMaCHOCTH TIPH OOPAIICHUH C
OBITOBBIMU TPHOOPAMHU U TEXHUYCCKHUMH
yCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOITIOACHUS
HOPM IKOJIOTHYECKOTO ITOBEJACHHS B OKPY KAIOIIEH
cpene; MOHUMaHKEe HEOOXOIUMOCTH IPUMCHEHUS
TOCTHXKCHUHN (PU3UKU U TEXHOJIOTUH IS
paIroOHATBHOTO MTPUPOIOTIOTB30BAHUS

- c(hopMUpPOBATh YMEHUS PaCIO3HABATh (PU3NUECKUE
sBJIeHUS (TpoLIecChl) U OOBSACHATH UX HA OCHOBE
N3Y4YECHHBIX 3aKOHOB: CTPOEHUE KUIKOCTEN U
TBEP/BIX TEJ, U3MEHEHUE 00beMa Tel Mpu
HarpeBaHuH (OXJIAXKJCHHUH ), TEIIOBOE paBHOBECHE,
ucrapeHue, KoHaeHcalus, MiaBjieHue,
KpUCTAJIIIN3aLs, BIaKHOCTh BO3yXa;

- ¢(hopMUPOBATh YMEHUS IPUMEHSTh IOJTY4YEHHBIE
3HaHUS IS 0OBSCHEHUS YCIOBUI MPOTEKAHUS
(U3NYECKUX SIBICHUM B IPUPOJE U AJIS IPUHSTUS
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IIK 3.2. PazpabareiBaTh
TEXHOJIOTMYECKHUE MPOLECChl HA PEMOHT
OTAEJBHBIX JIETAIECH U y3J10B
KEJIE3HOJOPOKHOTO TIOABUAKHOTO
COCTaBa B COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTaluen

KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

- BHOCUTb KOPPEKTHUBBI B I€ATEIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISAM, OLICHUBATD
PUCKH MOCIEACTBUHN ACSATEIBHOCTH;

- YMEHHUE MPOTHO3UPOBATH HEOJIATONPUSATHBIE
3KOJIOTUYECKHE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- aKTUBHOE HENPUATHE JAEUCTBUM, NPUHOCSIINUX
BpEJl OKPYKAIOIIEH CpeJe;

- YMETb [IEPEHOCUTH 3HAHUS B [I03HABATEIbHYIO U
IPAKTUYECKYIO 00J1aCTH KUZHEACATENbHOCTH;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO
IPUHUMATD PELIECHUS 0 UX CHUKEHUIO;

- FOTOBHOCTb K aKTUBHOM JESTEIbHOCTU
TEXHOJIOTMYECKOM U COLMaIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATh U
CaMOCTOSITENIHO BBIIIOJIHATH TaKyHO A€ATEIbHOCTB;
- OIPENENATh LEIH eTEIIbHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUHU UX JOCTUKECHHUS;

- aHAJIM3UPOBATH NOJYUYEHHBIE B XO/I€ PELICHUS
3a/1a4Ml pe3ysbTaThl, KPUTUYECKH OLIEHUBATh X
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTe;

IPAaKTUYECKUX PEIICHUH B TOBCEHEBHOM KU3HU JUIS
obecrieueHrst 6€30MMaCHOCTH MTPU OOPAIICHHUH C
TEXHUYECKUMHU YCTPONCTBAMU;

- c¢(hopMUpPOBaTh COOCTBEHHYIO IMO3ULHIO 110
OTHOIIECHMIO K (prznyeckoit nHpopmarum,
II0JIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
MCIOJIB30BAThH IU(PPOBBIC TEXHOIOTUH JUISI TOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALIUU U
IpEeJCTaBICHUs yUeOHOM U HayYHO-TTOMYJISIPHOI
UH(POPMAaLIUK; Pa3BUTHE YMEHUN KPUTHYECKOTO
aHaM3a 1moxydaeMoi napopmamm,

- BIIAJICTh OCHOBOITOJIATAIOIIMMHE (PHU3MICCKHUMH
HOHSATHSMH U BEIIMYMHAMHE, XapaKTEPU3YIOIUMHU
(u3HUecKre IPOIECCHl CBA3aHHBIMU C
MEXaHUYECKUM JABM)KEHHUEM, B3aUMO/ICHCTBUEM Tell,
MCEXaHNYCCKUMU KOJ'I€6aHI/I$[MI/I; ATOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BEIICCTBA, TCIIJIOBBIMU
npoleccamy;

- BJIaACTb OCHOBHBIMH MCTOAAMU HAYYHOTI'O
MO3HAHMUS, UCTIOJIb3YEMbIMH B (PH3UKE: TPOBOUTH
IpsAMBIC U KOCBCHHBIC U3MECPCHUA (1)H31/I‘IGCKI/IX
BEJIMYMH, BRIOUPAst ONTUMAIIBHBIN CITOCO0
HU3MEPCHHUA U UCITOJIB3Y U3BCCTHBIC METOABI OLICHKHU
MOTPENIHOCTEH U3MEPEHUH, UCTIONb3Ys (PU3NUeCKHe
TCOPHH, 3aKOHBI U ITIOHATHUA, U 1€J1aTh BBIBObI;
coOMIOAaTh MpaBuiIa 0€30MacHOTO TPyia pH
MIPOBEJICHUH MCCIICOBAaHNN B paMKaX y4eOHOTO
IKCIIEPUMEHTA U y4eOHO-UCCIIeI0BATETBCKOM
NESATSIIbHOCTH C UCTIOJE30BAHUEM IIH(PPOBBIX
M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO
00opyIOBaHNS;
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2. CTpykTypa u coaep:kaHue 00111e00pa30BaTeILHOMN 1M CHUNINHBI

2.1 O0beM TUCHUIIMHBI M BUAbI Y4eOHOH padoThl

Bun yuyeoHoii Oo0BeM B
padoThbI yacax
O0bem 00pa3oBaTe/iLHOI 188
MPOrpaMMbl TUCIHUTLIHHBI
1. OcHoBHOE cofepxkaHmNe 92
BT. 4.
TEOPETUIECKOE 00yUCHHE 70
1a00paTOpHBIE 3aHATHS 10
KOHTPOJIbHBIE pabOThI 12
2. IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE 88
cojJep;KaHue
BT. U..
TEOPEeTUYECKOE OOYICHHE 64
7a00paTOPHBIEC 3aHIATHS 24
KouncyabTanumn 2
IIpomexyTouHas arrecTanms -
1 cemectp — nudpepeHrpoBaHHbII 3a4ET
IIpomexyTouHas aTrecTanus 6

2 ceMeCTp - IK3aMeH
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2.2. TemaTu4yeckuii IJIaH U coiepKaHue TUCHUNINHBI «DU3HKAY

HaumenoBaHue Conep:xxanue yueOHOIro MaTepuaJia, JJadopaTopHble U MPAKTHYECKHE dopmMupyemblie
pa3esioB U TeM padoThl, THAMBUAYAJIbHBbIN MPOEKT (eciu npedycmompenvt) ?{g::r oo0uue n
npogeccuoHaJbHbIE
KOMIIeTEeHIIUN
1 2 3 4
BBenenue. Conep:xxaHue yueOHOT0 MaTepuaJia: 2 OK 03
®usnka u MeToabl | dusrka — QyHIaMEHTaIbHAS HayKa O MpHpoje. EcTecTBeHHO-HAYYHbBIH METO]] O3HAHMS, OK 05
HAy4YHOI0 MO3HAHMUS | ero0 BO3MOXHOCTU M TPAHULIBI NMPUMEHHUMOCTH. OKCHEPUMEHT M TEOopus B IPOLECCE
Mo3HaHMUsI Tpuponabl. MonaenupoBanue (U3MYECKUX SABJICHHM W mporeccoB. Poib
OKCIIEPUMEHTa W TEOPUU B TIpollecce TMO3HaHUs Mpupoasl. Dusmdeckas BeIUYUHA.
Ouznyeckue 3aKOHbl. [paHUIBI MPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB U TEOPHil.
[Mpunuun cootBercTBusl. lloHatue o ¢usnyeckoit kaptuHe wwupa. llorpemHoctu
U3MepeHuil (U3NYECKUX BEIUYUH. 3HauenHue puzuku npu oceoenuu npogpeccuin CIIO
U cneyuaibHoCcmelnl cIio’
Pazgen 1. MexaHuka 18(4/-)" OK 01
Tema 1.1 Copepxxanue yueOHOro MarepuaJia: 2 OK 02
OcHOBBI KHHEMATHKH | MexXaHW4YeCKOoe JBWKEHHE M €ro BuAbl. MarepuansHas Touka. CKaaapHble U] OK 04
eéekmopuvle ¢pusuueckue eenuuunvl. OTHOCUTENBHOCTh MEXAHHUUYECKOTO JBUKCHHUS. OK 05
Cucrema otcueta. Ilpunnun otHocutensHOocTH [amunes. CrocoObl  omHcaHUS OK 07
neuxkenus. Tpaekropus. Ilyrs. Ilepememnienue. PaBHOMepHOE IPSAMOJIMHENHOE ABUKEHHUE. [IK 1.2
CkopocTh. YpaBHEHHE JABWKEHUS. MTHOBEHHas W CpEOHSAA CKOPOCTU. YCKOpEHHE. 1K 3.2
[IpssMonHETHOE BMKEHHE C TIOCTOSIHHBIM YCKOpeHHEM. JIBMKeHHWE C TOCTOSIHHBIM
YCKOpPEHHEM CBOOOTHOTO TiajeHus. PaBHOMEpPHOE [BIKEHHME TOUYKH IO OKPYXHOCTH,
yraoBast ckopocTh. LlenTpocTpemurenbHoe yckopeHue. Kunemarnka abCoMIOTHO TBEPOTO
Tena
Tema 1.2 Copepxxanue y4eOHOro MmarepuaJia: 4
OCHOBBI ITMHAMHUKH OcHoBHas 3amaua guHaMukd. Cuma. Macca. 3akonbl Mexannku Hyrotona. Cuinsl B
npupoje. Cuiia TSHKECTH M CHJIa BCEMUPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO TATOTEHUSI.
[lepBas xkocmMuyeckas CKOpocTh. JIBuxkeHue TuiaHeT U MaiibiX Ted COJIHEYHOM CHUCTEMBI.
Bec. Heecomocts. Cuitbl ynpyroctu. Cunibl mpenus
Tema 1.3 Copepxxanue y4eOHOro MmarepuaJia: 4

3
I'Ipod)eccuOHaano OpUEHMUPOBAHHbIE 3/1IeMEHMbI codepmaHUﬂ 8bldesieHbl Kypcusom

4
B CKOBKaX yKA3aHO KOAUYECMEB0 Yaco8, 8bI0esIeHHbIX Ha peasnu3ayuto npogeccuoHanbHO 0PUEHMUPOBAHHO20 COOepHaHUA (meopemuyeckue 3aHAmus/nabopamopHsie pabomsoi)
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3aKOHBI COXpaHEHHS B
MeXaHHMKe

Nmnynec Tena. UMnynbe cuiibl. 3aKOH COXpPaHEHUS MMIYJbca. PeaKTUBHOE NBUKEHHE.
Mexanuueckaa padboma u mownocms. Kunemuueckas 3unepeus. Ilomenyuanvnas
IHepeusn. 3aKOH COXPAHEHUA MeXaAHUueckou Hepzuu. Pabora CUIIBI TSHKECTH U CHIIBI
ynpyroctu. KoncepBatuBubie cwiibl. Ilpumenenue 3axkonoe coxpanenus. Vicronp3oBanue
3aKOHOB MEXAHHMKHU Il OOBSCHEHHUS JBIOKCHUS HEOCCHBIX Tel W JUIsl Pa3BUTHS
KOCMHUYECKHX HCCICAOBaHUM, TpaHUIbl MPUMEHUMOCTH KJIACCUUYECKOW MEXaHUKH.
Ilpakmuueckoe npumenenue @u3uueckux 3HAHUN 6 HNOBCEOHEGHOU MNCUHU O/
UCNOIb306AHUA NPOCHBIX MEXAHUIMO8, UHCIPYMEHN 08, MPAHCHOPHIHBIX CPEOCME

Pewenue 3a0au ¢ npogeccuonanvnoii HanpaeieHHocmuvio no pazoeiy «Mexanukay

JlabopaTopHble 3aHATHS:

Jlabopamopnas paboma Nel. VccnenoBanue ABUKEHUS Tea MO/ ACHCTBUEM MTOCTOSTHHOM
CHUIBI.

Jlabopamopnas paboma Ne2. CoxpaHeHWE MEXaHUYECKOW PHEPrUU IMPHU JIBUKEHUU Tella
TOJT ICCTBUEM CHJI TSDKECTH M YIIPYTOCTH.

Jlabopamopnas paboma Ne3. I3mepenne k03P UITUEHTA KECTKOCTH MTPYKUHBIL.

2

2

Pasznen 2. MosekyasipHasi Gu3nKa u TepMOAMHAMHKA

32 (12/4)

Tema 2.1
OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOM
Teopuu

Conep:kaHue y4eGHOro MaTepuaJa:

OcCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. PazMepsl 1 Macca MOJIEKYJ U
aToMoB. bpoyHoBckoe nBuxkeHue. CHIIbl U SHEPTUs MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.
Crpoenue ra3zoo0pa3HbIX, KUIKUX M TBepIAblXx Ten. MpeanbHbiii ras. [laBneHue rasa.
OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM Teopuu ra3oB. Temmeparypa u ee
u3MepeHue.  AOCOMIOTHBIH  Hynb  TemmepaTypbl. TepmoauHamuyeckas — IIKaja
temneparypsl. Temneparypa 3Be3n. CKOpOCTH JBMIJKEHUS MOJEKYJI M HUX H3MEpPEHHUE.
Ypasnenue cocmoanua uoeanvnozo 2aza. W3onpoueccl u ux rpaduxu. Iazoevie
3axonsl. Monapnas 2a306asa noOCmMoAHHAA

6

Pewienue 3a0au c npogheccuonanbHoll HANPAGIEHHOCHIBIO

Tema 2.2
OcCHOBBI
TEePMOIUHAMUKHI

Conep:xkaHue yueOHOro MaTepuaJa:

BuyTtpennsis sHeprusi cucrembl. BHyTpeHHss »Heprus ujeanbHoro raza. Padoma u
mennoma Kaxk ¢opmul nepeoayu 3nepzuu. Tennoemxocms. Yoenvnas mennoemkocme.
KonuuecTBo TeminoTel. Ypasnenue mennoeozo dananca. lleppoenavyaio TepMOIMHAMUKY.
AnunabaTHblii mponecc. Btopoe Hauwano tepMmoauHamuiku. [Ilpunyun Oeiicmeus
mennogoit mawunvl. Tennoevie oeuzamenu. KIIJ[ mennoeozo oOeuzamens.
Xonoounvuvie mawunpl. OXpasa npupoabl

Pewenue 3a0au ¢ npogheccuonanvnoii HanpasIeHHOCMbIO

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
I[IK 1.2
IIK 3.2
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Tema 2.3
ArperatHpie
COCTOSIHMS BellecTBa
U ¢a3oBbIe
nepexoabl

Conep:kanue y4eOHOT0o MaTepuaJia:

Ucnapenne u konaeHcauus. HaceplllleHHBII Mmap W ero cBoWcTBa. A6contomuas u
OMHOCUMENbHAA 611aXHCHOCMY 8030yxa. [IpubOpPHI s onpeieNieHus BIaXXHOCTH BO3/1yXa.
Touka pocbl. Kunenue. 3aBucuMoCTb TeMIiepaTypbl KUIIEHHs OT AaBieHus. Kputuueckoe
cocrossHue BeulecTBa. [Ilepezpemviii nap wu e20 ucnonvzoeanue 6 mMeEXHUKE.
XapakTepucTuka >XKHMJIKOTO COCTOSIHUA BemiecTBa. [IOBEpXHOCTHBIA CIOM KHUIKOCTH.
OHeprus MOBEPXHOCTHOro cios. bmwxuuil nopsnok. Iloeepxnocmuoe namsadicenue.
Cmauueanue. fenenun na zpanuye xincuokocmu ¢ meepovim menom. KanwuisspHeie
ABJICHHUS. XapaKTepUCTHKA TBEPAOTO COCTOSIHUA BewecTBa. Kpucramimueckue U
amop(HbIe Tena. YIpyrue CBOWCTBA TBEPABIX Tel. 3akoH ['yka. MexaHWYecKne CBOHCTBA
TBepAbIx Ten. [Inactuueckas (ocratounas) nedopmanus. Tennoeoe pacuiupenue meepovix|
men u ocuokocmei. Korgppuuyuenm nuneiinozo pacwupenus. Koirgppuuuenm
00vémH020 pacwiupenus. Yuem pacuwiupenus 6 mexHuke. Ilnaenenue. Yoenvnas
menaoma naaenenus. Kpucrannuzauus. Ilpakmuueckoe npumenenue ¢ noeceoHeeHoll
HCUZHU PU3UYECKUX 3HAHUIL 0 CEOICMEAX 2A308, HCUOKOCMEIl U MEEPObIX meil

Pewienue 3a0au ¢ npogeccuonanbHoil HanpagIeHHOCHMbI0

JIabopaTopHbIe 3aHATHS:

Vlabopamopnasn paboma Ned Hzmepenue enaxcnocmu 603oyxa.
VIlabopamopnasa padoma Ne5 Onpeodenenue koagpguyuenma no6epxnocmmuozo
HamaMceHus HcuoKocmu

N

Kontpoabnas padora Nel «MonekyinsipHas GU3MKa U TEPMOAMHAMUKA)

2

Pa3nes 3. DiekTpoamHaMuKa

74 (34/16)

Tema 3.1
JJIeKTpHYecKoe ToJie

Conep:xaHue y4eOHOro MaTepuaJia:

dnekmpuueckue 3apaopl. DIEMEHTAPHBIN SJICKTPUYECKUNA 3apsii. 3aKoH coxpanenus
3apada. 3axon Kynoma. Dnextpuyeckas TOCTOSHHAs. ODJIEKTPUUYECKOE  IOJeE.
HanpsbxenHOCTh 2nexkTpuyeckoro noss. llpuamun cynepnosunuu nonei. Ilposoonuku 6
anekmpuueckom none. Jlurnekmpuku 6 Inekmpuueckom none. Ilonapuszayus
ounekmpukos. Pabota cun saekTpocraTHueckoro mons. lloteHuuan. Paznocme
nomenyuanos. Cea3b MmexHcOy HANPANCEHHOCMBIO U PA3ZHOCHIBbI) HOMEHUUAN08
INEKMPUUECKO20 nons. Inekmpoemkocme. Eounuyn INEKMPOemMKoCmu.
Konoencamopui. Coedunenue Komoencamoposé ¢ odamapero. IHepeusa 3aparxceHHO20
KoHOeHcamopa. DHepTusl dJeKTpuIecKoro noust. Ilpumenenue konoencamopos

10

Pewienue 3a0au c npogheccuonanvnoii HanPaeIEHHOCMbIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.2
[IK 3.2




Tema 3.2
3aKOHBI IOCTOSTHHOTO
TOKA

Conep:kanue y4eOHOT0o MaTepuaJia:

10

VYcnoBusi, He0OOX0IUMBIE /111 BOSHUKHOBEHUS U TOJJIEP>KaHUS 3JIEKTpUYecKoro Toka. Cuna
TOKA U IUIOTHOCTb TOKa. 3akon Oma 0ns yuacmka yenu. 3a8ucumocmsy 31eKmpuiecKkozo
COnpOmueNeHus oOm mamepuand, OJUHbL U NIOUWAOU NONEPEYHO20 CeYeHUS
npPOBOOHUKA. 3AGUCUMOCHYb INEKMPUUECKO20 CORPOMUGNEHUA NPOBOOHUKOE8 OM
memnepamypbl. Temnepamypnutii KoIhpuyuenm COnPOMmMuUBIeHU.
Ceepxnpoeooumocms. Paboma u mowgnocme nocmoannozo moxa. Tennosoe oeiicmeue
moka. 3akon /Dicoyna—J/lenya. Inekmpoosusicyuias cuna ucmoyHuKa moka. 3aKoH
Oma ona noanout yenu. Inexmpuueckue yenu. Ilapannenvnoe u nocinedosamenvnoe
coeounenue npoeoonHukos. 3axouvl Kupxeogpa ona yzna. Coedunenue ucmou4HurKoe
INeKmpu1ecKoil Inepzuu 6 bamapero

JlaGopaTopHble 3aHATHSA:

Jlabopamopnan pavoma Neb Hzmepenue conpomueienus npo6oOHUKA RPU NOMOWLU
amnepmempa u 60J1bmmempa.

Jlabopamopnas pavoma Ne7 Hzyuenue 3akona Oma 01a yuacmka yenu.
Jlabopamopnasa paooma Ne8 Hzmepenue 3/]C u enympennezo conpomuenenus
UCMOYHUKA MOKA.

Jlabopamopnas pavoma Ne9 H3zyuenue 3aKon06 nociedo6amenbHo20 cOeOUuHeHus
pe3ucmopos.

Pewenue 3a0au c npogpeccuonanvhoii HanpagIeHHOCMbIO

Jlabopamopnwie 3anamusn:

Jlabopamopnasa paboma Nel( H3yuenue 3aK0H06 napanieapbHo20 cOeOUHEHUs
pe3ucmopos.

Jlabopamopnas pavoma Nell Hzmepenue yoenvnozo conpomueienus npoeooHuKd.

Jlabopamopunaa paboma Nel2 Hzmepenue mowpocmu u padomeul moka é
2J1eKmpPUYecKoll 1amne.

KonTtpoubHnas padora Ne2 «Dnekrprueckoe nosie. 3aKOHbI TOCTOSTHHOTO TOKa

Tema 3.3

Conep:kaHue y4eGHOr0 MaTepuaJa:
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DJIeKTPUYeCKUil
TOK BPa3JIMYHBIX
cpenax

DJIEKTPUUYECKUI TOK B METAJNIaX, B AJIEKTPOJIMTAX, T'a3ax, B BAKyyMe. 1eKkmpoiu3. 3aKon
anekmponuza Dapaodesn. Inekmpoxumudeckuil IKeusaienm. Buowvl zazoevix pazpaoos.
Tepmoonexktponnas smuccus. [lnazma. Inexkmpuueckuii mox 6 noaynpoeooOHuKax.
Cob6ctBeHHass W mOpuMecHass — mOpoBoauMoctH. P-n mepexon.  Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukossie npudopul

Pewienue 3a0au ¢ npogheccuonanbHoll HANPAGIEHHOCHBIO

Tema 3.4

Conep:kanue y4eOHOT0 MaTepuaJia:

MarnuuTHoe 1moJjie

Bexrop mHaykumu MarHutHoro nosist. HampsbkeHHOCTs MarHuTHOro mnois. JleWcrsue
MAarHUTHOTO TMOJs HAa MPSIMOJIMHEHHBIA MPOBOJHUK C TOKOM. B3amMoaencTBHE TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MaruutHeii notok. PabGora 1o
MIEPEMELEHUIO IIPOBOIHMKA C TOKOM B MarHUTHOM IToJie. /eficTBuE MarHUTHOrO MOJIsl Ha
newkymmiicss 3apsia. Cuna Jlopenua. Ilpumenenue cunwvt Jlopenua. OmnpenencHue
yAeJIbHOro 3apsna. Macnummnule ceoiicmea eewjecmea. Maznumuana npoHUUAeMOCHb.
ConHeuyHas akTUBHOCTD U €€ BIIMsIHUE Ha 3eMilto. MarHuTHsle Oypu

Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO

Tema 3.5
DJIeKTPOMATHUT
HAsi MHIYKIHS

Conep:kaHue y4eGHOT0 MaTepuaJa:

Henenue rnekmpomacnumnoun undykyuu. Ilpasuno Jlenna. 3akoH 3JI€KTPOMAarHUTHON
UHAYKUMH. Buxpeeoe 3nekmpuueckoe none. JJIC WMHAYKIMM B JBWXKYLIMXCS
poBOAHMKAX. fenenue camoundykyuu. HuoOykmuenocmv. Inepua MaZHUMHOZ0
nonsa moka.

B3auMocCBsI3b JIEKTPUYECKUX U MATHUTHBIX MOJIEH. DIEKTPOMArHuTHOE 10Jie

Pewenue 3a0au c npogheccuonanvnoii nanpasneHHoOCmMovio

JlabopaTopHble 3aHATHS:
Jlabopamopnana paboma Nel3 Hzyuenue 3nexkmpoosuzameins nOCMOAHHOZ0 MOKA
Jlabopamopunaa paboma Nel4 H3yuenue saenenusn IneKmpoMacHUMHOU UHOYKYUU

KonTtpoabnas padora Ne3 «MarautHoe mose. DJI€KTpOMarHuTHasI MHIYKIUS»

NN DN

Pasznea 4. KosreGanus 1 BOJHBI

20

~

8/2)

Tema 4.1
Mexanndyeckune
KO0JIeOaHus B
BOJIHBI

Conep:kaHue y4eGHOT0 MaTepuaJa:

KonebarenbHoe nBumxkenue. l'apmoHuueckue kojeOaHus. CBOOOJIHBIE MEXaHHUYECKUE
kosiebanus. IlpeBpareHue 5SHepruM IpH  KosebaTenbHOM JBHKEHHH. CBOOOIHBIE
3aTyxarolue MexaHudeckue konebanus. Martemarnueckuid MasTHUK. [lpyXMHHBIN
MasTHUK. BbIHYyXIeHHbIE MeXxaHn4yeckue Konedanus. Pe3onanc.

[Tonepeunble ¥ TPOJOJBHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJIHBI.

YpTpa3ByK U €ro IPUMEHEHUE

N

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.2
IIK 3.2
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JlaGopaTopHble 3aHATHSA:
Jlabopamopnan paooma Nel5 H3yuenue 3aeucumocmu nepuooa Koaieoanuil HUmMsaHo20
MAAMHUKA OM OJIUHBL HUMU.

Tema 4.2
JIeKTPOMATHUTH
ple KOJIeOaHus U
BOJIHBI

Conep:xanue yueOHOT0 MaTepuaJia:

CBoOosiHbBIE 3JIEKTpOMAarHUTHbIE KosiebaHus. IIpeBpaiieHne >Hepruu B KO0JI€OATEIBHOM
koHType. @opmyna TomcoHa. 3aTyxarouue 3JeKTpOMarHUTHele koieOaHus. ['eneparop
HE3aTyXaloLUX  JIEKTPOMArHUTHBIX  KojeOaHui. BbIHYy)XIeHHbIE  3JeKTpUYecKue
konebanus. Ilepemennviii mok. I'enepamop nepemennozo moka. Emkocmnoe u
UHOYKMUGHOE CORPOMUGTIEHUA NEPEMEHHO20 MOKA. AKmuenoe conpomuenenue. 3aKoH
Oma oOna 31eKmpuueckoil yenu nepemeHHoz0 moka. Paooma u mownocmes
nepemenno2o moka. Pezonanc e nekmpuueckoii yenu. Tpancpopmamopwvr. Toxu
evicokoii uacmomui. Ilonyuenue, nepedaua u pacnpedenenue 3In1eKmMpoIHEPIUU.
DNEeKTpOMarHuTHOE MOJ€ Kak OCOOBbIH BHJ MaTepuH. OJEKTPOMArHUTHBIE BOJIHBI.
CpolicTBa 3J€KTpOMarHUTHbIX BOJH. BubOpatop I'epua. OTKpbITBI KOJeOaTENbHBIN
koHTyp. MW3oOperenne paano A.C. IlomoBeiM. [lonsTne o paamocsszu. IlpuHIH
paauocsssu. [IpumeHeHne a1eKTpOMarHuTHEIX BOJIH

10

Pewenue 3a0au c npogheccuonanvnoii nanpasneHHoOCmovio

2

KonTtpouabnas padora

Ne 4 «Konebanus 1 BOJIHBI»

2

Pa3zgen 5. OnTuka

16 (41-)

Tema 5.1
IIpupona cBera

Conep:xkaHue yueOHOTro MaTepuasa:

ToueuHblii ucToyHUK cBeTta. CKOPOCTH PACIPOCTPAHEHUS CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus: cBeta. ConHeuHble W JyHHble 3aTMeHus. Ilpunuun [roitrenca. IlonnHoe
otpaxxenue. JIunsel. Iloctpoenne uzoOpakeHus: B JnH3aX. Dopmysna TOHKOM JHH3BI
VYBenuuenue nuH3bl. [71a3 kak ontuyeckas cucrema. Ontudyeckue nmpuoopsl. TenecKonsl.
Cuna ceéema. OceeuiéHHoCmb. 3AKOHbL 0CEEULEHHOCHU

4

Pewenue 3a0au c npogheccuonanvnoii nanpasneHHoOCmovio

JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel6 Onpenenenre moka3aTes MPeJIOMIICHHsI CTeKIIa

OK 01
OK 02
OK 04
OK 05
I[IK 1.2
[IK 3.2

Tema 5.2

Conep:kaHue y4eGHOro MaTepuaJa:
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BoaHoBbIe cBOMiCTBA
cBeTa

HNutepdepennius cBera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHmus B TOHKHX
wienkax. Kompna Heiotona. Mcmonb3oBanue uHTEpEpeHIMM B HAyKe U TEXHUKE.
Hudpakmus ceera. Judpakius Ha mend B MapajlielbHbIX JydaX. [ludpaxiuonHas
pemerka. [Tonsitue o ronorpaduu. [Monspusanus nonepeynsix BoiH. [lonspusanus cBera.
JBoiinoe nyuenpenomiuenue. [lonsgpounsl. ducnepcust cBera. Bunbl uznydyenuil. Buibl
cnekTpoB. Cnektpbl ucnyckanus. Crnektpsl norjomenus. CHeKTpalbHBIA aHaIH3.

CrnekTpanpHble KJacchl 3Be3d.  YiubTpaduoneroBoe wu3inydeHue. HWHppakpacHoe
n3inydeHue. Penrrenosckue nyuu. X npupona u csoiicrBa. Illkana 31neKTpoOMarHUTHBIX
W3TyYEHHI
KonTposbHas padora Ne 5 «Ontuka» 2
Tema 5.3 JIBukeHue co CKOpocThio cBeTa. IlocTynaTel T€OpUM OTHOCUTENBHOCTH M CIEACTBUS U3 2
Cneunnanbnasi Teopusi | Hux. IHBapHAHTHOCTH MOIYJISI CKOPOCTH CBETa B Bakyyme. DHeprus mokosi. CBsi3b MacChl U
OTHOCHTECJIBbHOCTH SHEPIrum CBOOOIHON YaCTHUIIbI. DIIEMEHTEI peﬂﬂTI/IBI/ICTCKOﬁ JTUHAMHKHU
Pa3nen 6. KBantoBasi puszuka 12 (2/-)
Tema 6.1 Conep:xanue yueOHOIo MaTepuaJia: 4 OK 01
KBanToBas ontuka | Kpanrosas runotesa Ilnanka. Temnosoe usnydenue. KopryckyaspHO-BOTHOBON Tyalu3M. OK 02
®oronsl. I'mnore3a ne bpoinst o BoaHOBBIX cBoicTBax wvacTuill. CoOTHOIIEHHE OK 04
HeomnpeaeneHHoctel ['eiizenOepra. JlaBmenue cBera. XHUMHUYECKOE€ JEHCTBHE CBETa. OK 05
Omnertet I1.H. Jlebenera u H.W. Bapunosa. @omoagpgpexm. Ypasnenue Iitnuimeina ona OK 07
domorgpgpexma.  Bnewnuii domornekmpuueckuit  Ihghexm. Buympennuii IK' 1.2
domorgpgpexm. Tunwvt homornemenmos. Illpumenenue homorghghpexma IIK 3.2
Tema 6.2 Conep:xxanue yueOHOT0 MaTepuaJia: 6

duzuka atomMa u
aTOMHOIO siApa

Pa3BuTHe B3rIsiq0BHA CTpOoeHHME BemiecTBa. MoJenu CTPOEHUs aTOMHOTO  sipa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SlaepHas Moxens atoMa. OmbITHI
3. Pesepdopna. Moxens atoma Bomopona mo H. bopy. KsantoBeie moctynater Bopa.
Jlazepwl. PainoakTUBHOCT. 3aKkOH paJuOaKTUBHOIO pacmnaaa. PannoakTUBHBIE
npeBpamieHns. CriocoObl HAOMIONEHUS W PETUCTPAlMM 3apsHKEHHBIX dYacTHll. JddexT
BasunoBa — Yepenkoa. CtpoeHue atoMHoro siapa. Jlepext maccwl, PHEprusi CBA3H H
YCTOMYMBOCTh  aTOMHBIX  siaep. SnepHsie  peakuuu. Hoepnasa  Inepeemuka.
OHepreTU4ecKui BBIXOJ SIIEPHBIX peakuuil. IcKkyccTBEeHHas pajMOaKTUBHOCTB. [leneHue
TsoKenbIX spep. llenHas sanepHas peakums. Yopasisemas LenHas peakuus. SaepHsii
peakTop. TepMosiepHbIl CUHTE3. DHEprus 3Be3/. [lonmyyeHne paaroakTUBHBIX M30TOIOB
U UX TpUMEHEHHEe. buosormyeckoe  IE€NCTBHE  PAAMOAKTUBHBIX  M3IYYCHUH.
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SHGMCHTapHBIe HaCTHIIbI

KoutpoabsHnas padora Ne 6 «KBanTtoBas ¢puznka» 2
Pa3nen 7. Ctpoenune Beenennoii 6
Tema 7.1 Conep:xanue yueOHOro MmaTepuaJia: 2 OK 01
Crpoenne Conneunoit | Conneunas cucTeMa: IUIAHETHI M MAJIbIE TEJIa, CHCTeMa 3eMisi—JlyHa OK 02
CHUCTEMBI OK 03
Tema 7.2 Conep:kanue y4eOHOT0 MaTepuaJia: 2 OK 04
Osomonys Beenennoii (Crpoenne u sBomonus Connna u 38é31. Knaccudukanus 38831, 3BE31bI U HCTOUYHUKU HMX OK 05
SHEPIUU. OK 07
["atakTka. CoBpeMeHHbIE TPEICTABIICHUS O CTPOCHHUH M SBOJIIOIIMK BeenenHoi
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel7. VI3ydeHue KapThl 3Be3JHOTO HeOa 2
Koncynabranumn 2
IIpomeskyTouHnas arrecTtauus B popme IK3aMeHa 6
Bcero: 188

Ilo kaosicooti meme onucvl8aemcs COOepiucaHue yueOHo2o mamepuana (6 OUOAKMmu4eckux eOUHuYax), HauMeHO8aHUs HeoOX0OUMbIX 1aO0PaAMOPHbIX,
npakmudeckux u unvlx sauamui. Odvem uacos onpeoensiemcs no Kaxrcoou no3uyuu cmoioya 3.

*[IpogheccuonanbHO-0pUEHMUPOBAHHOE COOEPIHCAHUE MOMCEM ObIMb PACHPEOeNleHO NO pa3oenam (memam) Uiy CKOHYeHmMpUpPoOB8aHo 8 pazoeie

Ipuxnaonoti Mmooy
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3. YcaoBusi peaau3anuu NporpaMmbl 001eo0pa3oBaTeJbHOM AU CHUIITHHbI

3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAILHO-TeXHUYECKOMY

o0ecIeYeHNIo

Peanuzauus nporpaMMbl JUCHUIUIMHBL TPEOYET HANMYKS Y4EOHOr0 KaOMHETa
Gu3uKy.

O6opynoBanne yueOHOTO KaOWHETA:

Becel TeXHMUECKHE C PA3HOBECAMH.

KomMruiekt 1151 1abopaTopHOro MpakTHKyMa M0 MEXAHUKE;.
Komrekt 1151 1abopaTopHOro MpakTUKyMa Mo 3JIEKTPUUECTBY.
AmMriepMeTp J1a00paTOPHBIN.

BoasT™meTp nabopaTopHBIi.

Konopumerp ¢ HabOpoM KaJIOpUMETPUUECKHUX TE.
TepmomeTp 1abOpaTOPHBIA.

Komriekt 15t u3ydeHusi OCHOB MEXaHUKH.

. bapomeTtp-aneponn.

10 biiok muTaHus perynupyeMBbIi.

11.T'urpometp (ICUXPOMETD).

12.I'py3 HaOOPHBIH.

13./luHaMOMETp AEMOHCTPALIMOHHBIH.

14 KoMITIIEKT MOCY bl IEMOHCTPAIMOHHON C TIPUHAIICKHOCTSIMHU.
15.MaHOMETp KUIKOCTHON TEMOHCTPALIMOHHBIN.
16.MeTp 1eMOHCTPAIIOHHBIN.

17.MuKkpoCKOI I€MOHCTPAITMOHHBIH.

18.11lTaTB 1EMOHCTPAIIMOHHBIN (PU3UUECKHIA.

19.Hab6op Ten paBHOTO 00BEMA.

20.HaGop Ten paBHOI MacChI.

21.TTpubop /it TEMOHCTpAIMK aTMOC(EPHOTO JaBICHUS.
22.Habop xanuuisipoB.

23.BBICOKOBOIBLTHBIM HCTOYHUK.

24 . KamepTOHBI Ha pe30HAHCHBIX SIITUKAX.

25.KoMruiekT mpoBoOB.

26.MarHut Ayroo0pa3Hsblii.

27.MarauTt noJIocOBOM J€MOHCTPAIMOHHBIH.
28.MaimuHa snektpodopHast.

29.Habop n1eMOHCTpaIMOHHBIN TIO IOCTOSTHHOMY TOKY.
30.Habop neMoHCTpalMOHHBIN 10 AJIEKTPOIMHAMUKE.
31.HabGop s AeMOHCTpaIlii MAarHUTHBIX TTOJICH.
32.Habop 115t AEeMOHCTpAIUH JIEKTPUUECKUX TTOJICH.
33.Tpanchopmatop y4eOHBIN.

34.1Tamovka CTEKIISTHHAS.

35.1Tanouka 300HUTOBASI.

CoNOORODE
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36.11pudop Jlenna.

37.CTpenku MarHUTHBIC Ha IITaTHBAX.

38.CynTaH 3JIeKTPOCTaTUYECKUH.

39.11ITaTUBBI U30JIUPYIOIIHE.

40.271eKTpOMAarHuT pa3oOPHBIA.

41.CrneKkTpoCcKON ABYXTPYOHBIM.

42 . KOMIJIEKT HarIsIIHBIX TOCOOHH ISl TOCTOSIHHOTO MCTIOIb30BaHMS.
43.KoMIIeKT HOpTPeTOoB JIsl 0hopMIIeHUST KaOHHETa.

44 KOMIUIEKT AEMOHCTPAMOHHBIX Y4E€OHBIX TAOJIHII.

[Ipn Hamuuuu HEOOXOAUMOro OOOpYJOBaHUSI 3aHATHUS MO (U3MKE B HEKOTOPBIX
Clly4asiX MOTYT MpPOBOJUTHCS B HMEIOMIMXCA B 00pa3oBaTelIbHOM OpraHu3aluu
MacCTEpPCKUX WIH Ja00paTOpHUsIX.

3.2. UudopmanuonHoe odecneyenne 00y4eHust

3.2.1. OcHOBHBIC NIEYAaTHbIE U JIEKTPOHHBbIE U3IAHUSA

1. ®dusuka. 10 knacc : yue0. 115 0011e00pa3oBart. OpraHu3aiuii : 6a30BbIN U yTiyoJI.
ypoBau / I'. f. Mskumes, b. b. byxoBues, B. M. Yapyrun ; nox pea. H. A.
[TapdenTtbeBoii. 7-e uza., nepepad.- M. : [Ipocsemienue, 2021.

2. ®dusuka. 11 kmacc : yaeb. 115 00meoOpa3oBar. opraHu3amuii : 6a30BbIN U YTIIyOI.
ypoBuu / I'. 5. Msakumes, b. b. byxoBues, B. M. Yapyrun ; nox pea. H. A.
[TapdenTtbeBoii. 7- uza., nepepad. - M. : [Ipocsemienue, 2021

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH
1. Mskumes 4., byxoBueB b.b., Corctkuii H.H. ®u3uka (6a30BbIii ypOBEHb) —
M. «Ipocsemienne»,2019

2. I'enpenmreiin J1.O., uxk FO.W. nmox pen. OpnoBa B.A. ®usuka. 10 knacc.
Yuebnuk i 001eo0pa3oBaTeNbHBIX yupexkaenuii — M.: Maemosuna, 2017.

3. I'enpenmreiin JI.O. Juk FO.M. nmom pen. OpnoBa B.A. ®usuka. 11 kiacc.
Yuebnuk i 001eo00pa3oBaTeNbHBIX yupexkaenuii — M.: Maemosuna, 2017.

4, I'enpenmreiin JI.O., Kupuk JI.A., I'ensdprar U.M., Henames N.1O. ®usuka. 10
KJacc. 3aJlauHuK i1 001ieo0pa3oBaTeNbHbIX yupexaeHuii — M.: MHeMo3uHa,
2017.

I'enpenmreiin JI.3., Kupuk JI.A., I'ensdrar U.M., Henames 1.}O. ®uzuka. 10
KJacc. 3aJauyHuK J1Jis 001eo0pa3oBaTeIbHbIX yUpexaeHuit — M.: MueMo3uHa,
2017
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4. KoHTpOJIb ¥ OlleHKA pe3yJIbTAaTOB 0CBOEHMsI 001eo0pa3oBaTeIbHOM
TUCHUNIIHHBI
KonTposib ¥ oOmeHKa pacKpbhIBaIOTCA Yepe3 YCBOCHHBIC 3HAHUS U

npruoOpeTeHHbIe 00YYarONUMUCS YMEHHUS, HallpaBJeHHbIe Ha (hOPMHUpPOBaHKE OOIIUX
U mpodeccruoHalbHBIX KoMIeTeHIui. KomneTeHmu N0KHBI OBITh COOTHECEHBI C
NPEeIMETHBIMU pe3yibTaTaMu. JlJis KOHTpOJIA M OLIGHKH pPe3yJbTaTOB OOy4eHHUs
npernojiaBaresib BbIOMpaeT (GOpMBI M METOABI C YYETOM MpPOQPEeCCHOHAIU3AINU
oOy4yeHus 10 MPOorpaMMe AUCHIUTLIIHBIL.

Koa n HaumeHoBaHue Pa3zpen/Tema THun oneHoYHbIX
¢GopMupyeMbIX KOMIIETEHIM I MepOonpUATHI
OK 01. Beioupars crioco0st pemrenus | Pazmen 1. Temsr 1.1., 1.2, 1.3
3a1a4 po(heCCHOHATBHOM Paznen 2. Temur 2.1., 2.2., 2.3.
JEATENBHOCTH TIPUMEHUTEIBHO K Paspgen 3. Temsr 3.1., 3.2, 3.3, 3.4,,
pa3IM4YHBIM KOHTEKCTaM. 3.5.

Pasnen 4. Temsr 4.1., 4.2.
Pasznen 5. Temnr 5.1.,5.2., 5.3.

Pazpnen 6. Temnr 6.1., 6.2. - YCTHBIH OIpOC;
OK 02. Mcnonb3oBatk coBpemennble | Paznen 1. Temsr 1.1., 1.2, 1.3 - (QpoHTATBHBIAOIPOC;
CpEACTBa ITOUCKA, aHaJIM3a U Paznen 2. Temn1 2.1., 2.2., 2.3. - OIICHKA KOHTPOJIbHBIX
MHTEPTIPETALK HH(OPMAIMHI 1 Paznen 3. Temsr 3.1., 3.2., 3.3, pabor;
WH(OPMAIMOHHBIE TEXHOJIOTHH IS 3.4. 35. - HAGITIONEHHE 33 XOIOM
BBITIOJHEHHS 33124
npo@eCCHOHamiIoﬁ NeATENbHOCTU Paspen 4. Temp 4.1.,4.2. BBIIOTHCHHA
' Pa3nen 5. Temsr 5.1.,5.2., 5.3. 71a00paTOPHBIX padoT;
Pa3zgen 6. Temrr 6.1., 6.2. - OII€HKAa BBINOJIHEHUS
OK 03. [Tnannposats u Paszmen 1. Temsr 1.1, 1.2, 1.3 1a60paTOpHBIX padoT;
pea30BBIBATE COOCTBEHHOE Pazmen 2. Temsr 2.1.,2.2., 2.3. - OLIEHKA NPAaKTHYECKHUX
npoQeCcCHOHATBHOE H JINYHOCTHO® Paznen 3. Temst 3.1, 3.2,, 3.3, pabor (pelenus
pa3BUTHE, IPEANPUHUMATENBCKYIO 3.4., 3.5. KaueCTBEHHBIX,
JeSITENBHOCTD B MPO(ECCHOHANBHOM pacUeTHBIX,
cdepe, UCTI0IB30BATh 3HAHUS 110 PO ECCHOHATBHO
(MHAHCOBO TPaMOTHOCTH B OpHEHTHPOBAHHEIX 3a7124);
pa?’HI/I‘IHLIX JKNU3HCHHBIX CI/ITyaHI/IHX. _ OIIEHKA TECTOBBIX
OK 04. DddextnHO Pasmen 1. Temsr 1.1., 1.2, 1.3 SaAHHI:
B3aMMOJIENCTBOBAThL U PaboTaTh B Pasnen 2. Tempi 2.1., 2.2., 2.3 5 ’
o - H HU X0I0M
KOJUICKTHBE M KOMaHTIC. Paznen 3. Tems 3.1., 3.2., 3.3. ADIMOICHIE 38 XOAO
! ! ! BBITIOJIHEHUS
3.4., 3.5.
WHIVBUIYaJIbHBIX
Pasgen 4. Teme1 4.1., 4.2.
MPOEKTOB U OIEHKA
Pasnen 5. Temsr 5.1.,5.2., 5.3. )
BBITIOJTHEHHBIX POEKTOB;
Pa3gen 6. Temsr 6.1., 6.2. S —
OK 05. Ocy1mecTBIATh YCTHYIO M Pasnen 1. Temsr 1.1, 1.2, 1.3
IMACBbMEHHYI0 KOMMYHHUKAIIUIO Ha Pasnen 2. Temsr 2.1., 2.2., 2.3. IK3AMCHAOHHBIX
rOCyIapCTBEHHOM SI3BIKE Pasgen 3. Temsr 3.1., 3.2., 3.3, alannm
Poccutiickoii @enepanuu ¢ yueTom 34 35

0COOEHHOCTEH COLIMAIILHOTO U
KYJIBTYPHOI'O KOHTEKCTA.

Pasnmen 4. Temur 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2., 5.3.
Pa3gen 6. Temsr 6.1., 6.2.

OK 07. ConelicTBoBaTh Paspen 1. Temsr 1.1., 1.2, 1.3
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COXPAHCHHIO OKPYXKAIOLICH CPEABI, Paznen 2. Temnr 2.1., 2.2., 2.3.
pecypcocOepereHuIo, IPUMEHSTh Pasnmen 3. Temsr 3.1., 3.2., 3.3,,
3HAHUI 00 U3MEHEHUN KJIuMara, 34, 35
TPUHIHITEL GepextnBoro Pasnen 4. Teme1 4.1., 4.2.
TPOMIBOACTRA, aq)q)eKTHBVHO Pa3nen 6. Tems1 6.1., 6.2
JIEHCTBOBAThH B UPE3BBIYANHBIX .
CUTyallusiX.
[1K 2.1. Ynpasnate minanupoanueM | Pasnen 1. Temsr 1.1., 1.2, 1.3
144 opraHI/BauI/Ieﬁ POU3BOJICTBCHHBIX | Pasnen 2. Temsbl 2.1, 2.3.
paboT KOJUIEKTUBA UCTIONHUTENEH C | Pasnen 3. Temur 3.4., 3.5.
COOIOICHIEM HOPM 0€30MacHBIX
YCJIIOBUM TpyAa.
[1K 2.2. Pacnpenensits pabotaukoB | Pasmen 1. Temsr 1.1., 1.2, 1.3
1o pa6oqI/IM MeCTaM U OIpeAcaATh Pasnmen 2. Tems1 2.1., 2.3.
UM TIPOU3BOJICTBCHHBIC 33/ TaHHUS. Pasnen 3. Temsr 3.4., 3.5.
[1K 2.3. OuenuBath u odoecneunBarth | Paznen 1. Temsr 1.1., 1.2, 1.3
PKOHOMHYECKYIO 3(EKTUBHOCTh Pasznen 2. Temsr 2.1., 2.3.
[IPOM3BOACTBEHHOI'O IIpoLecca Paznen 3. Temsr 3.4., 3.5.
KaK B LIEJIOM, TaK U Ha OTAEIbHBIX Paznen 4. Tembr 4.1.
pramax. Paznen 5. Temsr 5.2.
Paznen 6. Temsr 6.2.
[1K 3.1. OdopmisaTh Pasmen 1. Temsr 1.1., 1.2, 1.3
TEXHOJIOTHYECKYIO JOKYMEHTAMIO. | Pasnen 2. Temsr 2.1., 2.3.
Pasnmen 3. Temsr 3.4., 3.5.
[1K 3.2. Pa3zpabarbiBath Pazmen 1. Temsr 1.1.,1.2, 1.3
TEXHOJIOTHIECKHE TPOIIECCH Ha Paznen 2. Temsr 2.1., 2.3.
PEMOHT OT/IENBHBIX JETAEH U Y3JI0B | Pasnen 3. Temsr 3.4., 3.5.

PKEJIE3HOJAOPOKHOIO  TOJBUIKHOIO
COCTaBa B COOTBETCTBUH C
HOPMAaTUBHOMN JOKYMEHTALIUEN.
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