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1. MACIHOPTPABOYEM ITIPOT'PAMMBI YYEBHOI'O NOPEIMETA
OVYII. 2 ®dusuka

1.1 O6nacTr npuMeHennst padoyeii MporpaMmsl

PabGouass mporpamma o06meoOpazoBaTenpHOoro ydebnoro mnpeamera OVIL.12 ®dusmka
npegHasHaueHa JUisi u3ydeHus (us3uku B MpodecCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX
CIIO, peanusyronmx o0pa3oBaTelIbHYIO MPOrpaMMy CpEIHEro ooIero oopa3oBaHus B Mpeaenax
OCBOEHUSI OCHOBHOU mpodeccnoHanbHoi oOpa3oBarensHoi nporpammer CITO (OITOIT CIIO) Ha
0a3e OCHOBHOTO o00mero oOpa3oBaHHUsS TPH TOJATOTOBKE KBATU(PHUIIMPOBAHHBIX pabOUHX,
ciyxkamux: 23.01.09 MammHHCT JJOKOMOTHBA, BXOSIIEH B YKPYITHEHHYIO TPYIITy Mpodeccuu
23.00.00 TEXHUKA U TEXHOJIOI'SI HABEMHOI'O TPAHCIIOPTA.

1.2. MecTo mpeaMera B CTPYKTYpe OCHOBHOW mnpodeccHoHAJBLHOH 00pa3oBaTe/bHOM
nporpammbl:  jquctumnHa OVYIL12 @Owusuka Bxogur B oO0meoOpa3oBaTelbHbIE Yy4eOHBIC
IpEAMETHI.

1.3. Hean u 3aga4uu npeaMera — Tpe0OBaHUSA K Pe3yJIbTATAM OCBOCHMS NpeAMeTa:

Copnepxxanne nporpammbl OVII. 12 ®usuka HarpaBieHO Ha JOCTHIKEHHUE CIETYIOLINX
HeJiei:

— (opMupoBaHue y 00yJaromuXxcs yBEpEHHOCTH B LIEHHOCTH 00pa30BaHMsl, 3HAUMMOCTHU
¢u3nyeckux 3HaAHUH IS COBPEMEHHOIO  KBAJU(HUIMPOBAHHOIO  CHELHAUCTa  MpU
OCYILECTBIIEHUH €ro Npo(ecCHOHANBHOM e TeIbHOCTH;

— (opMupoBaHHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

— OBJIaZICHUE cHenu@UUecKod cucTeMOl (U3UYECKUX IOHATUH, TEPMHUHOJIOTHEH U
CHMBOJIHKOM;

— OCBOEHHME OCHOBHBIX (PU3MUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJAJICHHE OCHOBHBIMHM METOJAMU HAy4YHOT'O IO3HAHUS MPUPOJBI, UCIIOJIB3YEMbIMH B
¢usnke (HAOMIOJEHME, ONKMCAHWE, W3MEPEHUE, BBIIBM)KCHHWE THUIOTE3, IPOBEACHUE
JKCIIEPUMEHTA);

— OBJIaJICHHE YMEHUSIMH 00pabaThiBaTh JaHHBIE SKCIIEPUMEHTA, OOBSACHAThH NOJTyYEHHbBIE
pe3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIMUYMHAMU B HAOJII0aEMOM
SIBJICHUH, JI€J1aTh BBIBOJBI;

— (QopmupoBaHuEe YMEHUS peraTh PU3NUYECKHE 3a/1a4U Pa3HbIX YPOBHEH CII0)KHOCTH;

— pa3BUTHE II0O3HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH B mpoliecce MpUOOpEeTeH s 3HAaHUH ¢ UCIOJIb30BAHUEM Pa3JIMYHbIX MCTOYHHUKOB
uHbOpMallUd M COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHH; yMeHuM QopMynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IMO3ULHUIO 10 OTHOLIEHHIO K (u3nyeckol uHpopManuuy,
M10JIy4aeMOM U3 pa3HbIX HCTOUYHUKOB;

— BOCNHTaHHUE YYBCTBA FOPAOCTH 32 POCCUMCKYIO (GU3NYECKYIO HAYKY.

OcBoenue kypca OVII. 12 ®usuka npeanoaraet peuieHue CIeIyoIuX 3a1a4:

— npuoOpeTeHrne 3HaHUW O (yHIAMEHTAIbHBIX (PU3MYECKHX 3aKOHaX, JieXkalluxX B
OCHOBE COBPEMEHHOM (U3NYECKOW KapTUHbI MHpa, MPUHLMUIIOB JAEUCTBUA TEXHUYECKHUX
YCTPOMCTB M MPOU3BOJCTBEHHBIX IPOILECCOB, O Haubojiee BaKHBIX OTKPBITUAX B 00JIaCTH
(bu3MKH, OKa3aBIINX OINPEEIISIolIee BIMSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— TMoHuMaHue (HU3NUECKOI CYIIHOCTU SBJICHHM, MPOSBISIONINXCS MPOU3BOACTBEHHOMN
NeSITeNIbHOCTH;

— OCBOGHHME CHOCOOOB UCMONb30BaHUS (U3NYECKUX 3HAHUM U1 pelieHus
NPAaKTUYECKUX W NpOPECCHOHANBHBIX  33/Ja4,  OOBACHEHHs  SIBICHUH  NIPUPOIBI,
MIPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHUX TMPOIECCOB, MPUHIUIOB JEHCTBUS TEXHUYECKHUX
pruOOPOB U YCTPONCTB, 0OecreueHus: 6e30MacHOCTH MTPOU3BOJICTBA M OXPaHbl IPUPOIbL;



— (¢opmMHupoBaHME YyMEHHUH pemarh y4eOHO-IPAKTUYECKHE 3agaud  (PU3NYECKOTO
coJiepKaHus C y4€TOM podecCHOHATBLHON HAIIPABICHHOCTH;

— nOpuoOpeTeHHe OmblTa MO3HAHWA M CaMOINO3HAHMs, YMEHUH CTaBUTh 3alaud M
pemaTs mpodseMsbl ¢ y4€ToM IpoecCHOHATBHON HAIPABICHHOCTH;

— (opMHUpOBaHME YMEHHH HCKaTh, aHATU3UPOBaTh W 00pabaThiBaTh (UIUUECKYIO
nHpOpMaIHIO ¢ YIETOM MPOodecCHOHATBFHON HANPaBIEHHOCTH;

— TOATrOTOBKAa OOYyYaloIMXCSd K YCHEIIHOMY OCBOCHHUIO IUCIHMIUIMH M MOJIYJCH
npoeCCHOHATBHOTO IMKIA: (OPMUPOBAHME Yy HHUX YMEHUH M ONbITAa JEATEIHHOCTH,
xapakTepHbix st npodeccuit  23.01.09 MammHUCT JOKOMOTHBA, TIONy4aeMbIX B
npoeCCHOHATTBHBIX 00Pa30BaTEIbHBIX OPraHU3AIMIX;

— TOATrOTOBKAa K ()OPMHUPOBAHMIO OOIIMX KOMIETEHIUH Oyayllero Cremuaincra:
caM0o00pa3oBaHMsl, KOMMYHHKAIMM, TPOSBICHUS TPAXKIAHCKO- IAaTPUOTHUYECKOW TTO3UIUH,
COTPYAHUYECTBA, TPHUHATHA pPEIICHWA B CTaHAAPTHOM M HECTaHAAPTHOM CHUTYyalHUsX,
NPOEKTUPOBAHUSA, TPOBEACHHUA (U3NYECKHX u3MepeHuld, 3¢pdexkTuBHOr0o U 06e30macHoro
UCIOJIb30BAHUS PA3JIUYHBIX TEXHUUYECKUX YCTPOUCTB, COOJIOACHHUS MIPABUI OXPaHbl TpyAa IpU
pabote ¢ pusnueckumu npudopamMu U 000pyI0BaAHUEM.

Oco0eHHOCTh (hOPMUPOBAHUS COBOKYITHOCTH 33134 M3YYCHHS] (DU3WKHU JUIS CHCTEMBI
CpeAHero mnpoQecCHOHaIbHOIO 00pa30BaHMs 3aKIIOYAeTCss B HEOOXOAMMOCTH pealu3aluu
npodeCCHOHAILHON  HANpaBIEHHOCTH pellaeMbIX 3ajady, ydéra ocoOeHHOCTeH cdepsl
NESITeTBbHOCTH OYAYIIHNX CIEIHATUCTOB.

B pe3ynbrate usyuenus yueOHoro npeamera OYII. 12 duznka oOyyaromuics 10JKeH:

3HATh.

— CMBICT TIOHATHH: (u3nMyeckoe sBICHHE, TUIOTE3a, 3aKOH, TEOpPHUs, BEIIECTBO,
B3aUMOJCHCTBHE, OJIEKTPOMArHUTHOE TII0Jie, BOJHA, (OTOH, aroM, aTrOMHOE SApo,
MOHU3UPYIOLINE U3ITydeHUs, IUTaHEeTa, 3Be3/1a, rajlakTHKa, Beenennas;

— CMBICIT (PM3MYECKUX BEJIMYMH: CKOPOCTh, YCKOpEHHE, Macca, CHjla, UMIYJbC, padoTa,
MeXaHUYecKass JHeprus, BHYTPEHHSAs OHeprus, abCoNIOTHAs TeMIeparypa, CpeaHss
KHHETHYECKAs DHEPTUS YaCTHII BEIIECTBA, KOJIUYECTBO TEIUIOTHI, SJIEMEHTAPHBIA AIEKTPHUECKUI
3apsz;

— CMBICNT (PU3MYECKMX 3aKOHOB KIACCHYECKOW MEXaHWKH, BCEMHPHOTO TSTOTEHUS,
COXpaHEHHMsS  JHEpPruH, HMIIyJbCa H  DJJIEKTPUYECKOrOo  3apsia,  TePMOJIUHAMMKH,
3JIEKTPOMArHUTHOM MHAYKIMHU, poTod(ddeKTa;

— YCTpPOICTBO, MPUHIINT ICHCTBHA U Ha3HauYeHHE (PU3HUECKUX TPHOOPOB;

— BKJIQJ POCCHUMCKHX u 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HauOoJbllee BIMSHUE Ha
pa3BUTHE QUBHKH;

yMeETb:

— TPOBOAMTH HAOIIOJEHMS, IUIAHUPOBATh W BBINOJHATH SKCHEPHUMEHTHI, BbIJIBUTaTh
TUIOTE3bl U CTPOUTH MOJENH, NMPUMEHSITh NOJyYEHHbIE 3HAHUS MO (U3MKE U1 OObSICHEHUS
pa3HO00Opa3HbIX (PU3NYECKHX SIBICHUH U CBOMCTB BEILIECTB;

— MPaKTUYECKH UCHOJB30BATh (PU3NUECKUE 3HAHMS,

— OLEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OPMALINK;

— HCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHUS JUIsl pElICHUs MPaKTUYECKUX 3a]ad
MIOBCEJTHEBHON JKM3HHU, oOOecredeHus: Oe30MacHOCTH COOCTBEHHOM JKU3HH, DPAlMOHAIBHOTO
IIPUPOIOIOJIB30BaHNUS M OXPAHbI OKPYKAIOLIEH Cperbl;

— ONHCHIBaTh U OOBICHATH (hU3WYECKHE SBJICHHMS M CBOMCTBA TeN: CBOWCTBA Ta30B,
KUAKOCTEH W TBEpPABIX  Tel;  JJIEKTPOMAarHUTHYK0  MHAYKIMIO,  PacHpOCTpPaHEHHE
AJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA; U3IyUEHHE U MOTJIOIIEHUE CBETa aTOMOM,

dotorddexr;



— OTIMYaTh TUIOTE3bl OT HAYYHBIX TEOPUH;

— JIeJIaTh BBIBOJbI HA OCHOBE 3KCMEPUMEHTATBHBIX JAHHBIX;

— TMPUBOAWUTH MPUMEPHI, TOKA3BIBAIOININE, YTO: HAOIIOMCHUS W IKCIEPUMEHT SIBIISIOTCS
OCHOBOM NI BBIIBWKEHUS THIOTE€3 U TEOPUH, IMO3BOJISIIOT IPOBEPUTH HUCTUHHOCTH
TEOPETUYECKNX BBIBOAOB, (U3MUECKass TeOopus [aeT BO3MOKHOCTb OOBICHITH H3BECTHBIC
SIBJIGHUSI IPUPOJIbI U HAay4YHBIE (DAKThI, IPEACKA3bIBATH €1lle HEM3BECTHBIC SBICHMUS;

— TPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BaHUS (PU3UYECKUX 3HAHUMN: 3aKOHOB
MEXaHUKH, TEPMOAUHAMUKM M DJIEKTPOAUHAMUKM B OHEPreTUKE, pa3JIMYHbIX BUJOB
AJIEKTPOMATrHUTHBIX M3JTyYSHHUN JUIS Pa3BUTHS PAIHo U TEIEKOMMYHHUKALUN, KBAHTOBON (U3UKU
B CO3JIaHUH SJIEPHOM SHEPIeTUKH, J1a3€POB;

— BOCIpPUHMMATb M HAa OCHOBE IOJYYEHHBIX 3HAHUN CaMOCTOSTENBHO OLICHUBATh
unpopmanuto, coaepxkamyrocs B coobmenusix CMMU, HWarepHeTre, Hay4YHO-MOMYISPHBIX
CTaThsX.

— MPUMEHSATH MOJIyYCHHBIC 3HAHUS TS peIIeHUs (PU3MUECKUX 3a7ay;

— OompenensTh XxapakTep GU3NYECKOro mnpoiiecca no rpaduky, Tabaune, GopmyIe;

— M3MEPATH P (PU3NUECKUX BEIMYWH, MPEACTABISAS Pe3yabTaThl U3BMEPEHHUH C yUeTOM
WX TOTPEIIHOCTEH.

Hcnonb3oBath NpUOOpPETCHHBIE 3HAHUS W YMEHHUS B MPAKTHYECKOW IEATEIHHOCTH M
MTOBCETHEBHOM JKU3HHU:

— st obecrieueHus 0€30MaCHOCTH JKHU3HEICSTEIBHOCTH B TIPOLIECCE HCIOIB30BAHUS
TPAHCIIOPTHBIX CPEICTB, OBITOBBIX AJEKTPONpUOOpOB, CPEICTB paauo- u
TEJICeKOMMYHUKAIIMOHHOMN CBSI3H;

— OIEHKM BIIMSAHHUS Ha OpraHuU3M 4YeJIOBeKa M JPYrue OpraHu3Mbl 3arps3HEHUs
OKpY>Karollle CpeJibl;

— palMOHAIBHOTO MIPUPOJIOTIOIB30BAHUS H 3AIUTHI OKPYXKAIOIIEH Cpeibl

OcBoenne coaepxkanusi yueOHoro mpenmera OVYIL 12 dusuka, obecreunBaer
JOCTUKEHHUE CTYJIEHTaMU CIEAYIOLUX Pe3yibmamos:

JIUYHOCMHBIX:

— YYBCTBO TOPJOCTH M YBKEHUS K HCTOPHUH U JIOCTHKEHHUSM OTEYECTBEHHOM
(buzmveckoil Hayku; GU3UYECKU TPAMOTHOE MOBEIEHNUE B MPOPECCHOHATBHOM JACSITEIIBHOCTU U B
OBITY MpH OOpaIlleHUu! ¢ IPUOOpPaMU U YCTPOUCTBAMH;

— TOTOBHOCTh K TIPOJOJDKEHUIO OOpa30BaHMsI U TIOBBIIMICHHUS KBAIM(PUKAIMH B
n30paHHON TpodecCUOHATBHON MEATeTFHOCTH U OOBEKTHBHOE OCO3HAHUE POJU (PU3MUECKHUX
KOMIIETEHIINI B 3TOM;

— YMEHHE HUCIIOJIb30BaTh JOCTUKEHHUS COBPEMEHHON (PU3MUECKOI HAYKH;

— (Qu3MYeCKNX TEXHOJIOTUH [UIsl TIOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYalbHOTO
pa3BUTHA B BEIOpAHHOM TPO(ECCHOHANBHOM e TENbHOCTH;

— CaMOCTOSITENTLHO JOOBIBATH HOBBIE A ce0s (PuU3MUECKUE 3HAHWS, MCTONB3YS IS
3TOTO JAOCTYIHBIE UCTOYHUKHA UHPOPMAIINH;

— YMEHHE BBICTPaNBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHUSI B KOMaHJE MO PELICHUIO
00ImMX 3a7a4;

— YMEHHE YINPaBIATh CBOEH MO3HABATEIHHOU JCSITEIBHOCTHIO, TPOBOJIUTH CAMOOIIEHKY
YPOBHS COOCTBEHHOT'O HHTEIIJIEKTYAIbHOTO Pa3BUTHA.

MemanpeomMemHuuix:

— WCIOJIb30BaTh pa3WYHBbIC BHUABl IMO3HABATEIBHON ACATEIHHOCTH IS PEIICHUS
(bU3MYECKUX 3a/ay, TPUMEHSATH OCHOBHBIE METOABI TO3HAHUS (HAONIOJACHHUE, OIHMCAHHE,
HU3MEPEHHE, SKCIIEPUMEHT) JJIs1 U3YUEHHS PA3IMUYHBIX CTOPOH OKPYKAIOIIEH 1eCTBUTENBHOCTH;

— WCIOJIb30BaTh OCHOBHBIE HWHTEJUICKTyaJIbHBIE OIEpallii: TIOCTaHOBKAa 3a/auu,
dbopmynupoBaHUE THUIOTE3, aHAIM3 M CHHTE3, CpaBHEHHUE, 0000IeHWe, CHCTeMaTH3allus,
BBISIBJICHHE TIPUYUHHO-CIIEICTBEHHBIX CBS3€H, MMOMCK aHAIO0roB, (OPMYyIUPOBAHNE BHIBOAOB IS



M3y4YEHUs Pa3JIMYHBIX CTOPOH (U3MYECKUX OOBEKTOB, (PMU3MUECKHX SBICHUN W (PU3NUECKHUX
MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B MPO(pECCHOHATBHOU cdepe;

— yMEHHME TEHepHpoBaThb HUAEH U ONpPENeNsITh CpPEACTBA, HEOOXOAWMBbIE IS UX
peanuzaiuy;

— HUCHOJB30BATh pa3IMYHbIC MCTOYHUKH JJIsl TOJMy4YeHUs (PHU3MUEcKor HHpopMauu,
YMEHHE OLIEHUTH €€ JOCTOBEPHOCTD;

— aHaJM3UPOBAThH U MPEJCTABIATH HH(DOPMALIUIO B PAa3IMYHbBIX BUJAX;

— IMyOJUYHO IPECTABISTh PE3yJIbTaThl COOCTBEHHOI'O UCCIIEOBAHUS, BECTU AUCKYCCHUH,
JOCTYITHO ¥ TAPMOHUYHO coYeTas cofepxaHue U (OpMbI MPEACTaBIIEMON HHPOPMAITIH.

npeomemmuuix:

— copMHpPOBAaHHOCTD MPEJICTABICHU O POJIK U MecTe (PU3UKU B COBPEMEHHOM Hay4dHOMH
KapTHHE MHpa; MOHMMaHHE (U3NYECKOH CYHIHOCTH HaOM0ZaeMbIXx BO BceneHHOU sBIEHMIA;
MOHMUMaHUe POJIM (PU3MKU B (POPMHPOBAHUHU KpPyrozopa U (yHKIMOHAIBHOM TIPaMOTHOCTH
YeJIoBeKa JJIs PEeLeHUs IPAaKTUUECKUX 3aay;

— BIJIaJICHHE OCHOBOIOJIATAIOIIMMH (PU3MUECKUMH TOHSATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIOIb30BaHUE (PU3NYECKON TEPMUHOIOTHH U CUMBOJIMKH;

— BJIQJICHHME OCHOBHBIMM METOJAaMM HAy4YHOI'O MO3HAHUS, HCIOJNb3YEMbIMU B (U3UKE:
HaOJI0ICHNE, OTIMCaHUE, U3MEPEHHUE, SKCIICPUMEHT;

— yMmeHHs o0pabaThIBaTh pe3ysbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH MEXIY
(bu3MYECKUMHU BEIHUYNHAMU, OOBSICHITD MOJIYU€HHBIE PE3YIbTAThl U A€NaTh BHIBOIBL;

— c(hOpMHUPOBAHHOCTH YMEHUS peIIaTh PU3MUECKUE 3a/1aUH;

— c(hOpMHUPOBAHHOCTh yMEHHSI MPUMEHSATh NOJYYCHHBIC 3HAHHUA IS OOBSCHEHHUS
YCIIOBHI MPOTeKaHHUs (PU3MUYECKUX SBICHUH B MPHUPOJE, B MpodeccCHoHANbHON cdepe U ais
NPUHATHST TPAKTHUECKUX PEIICHUH B OBCETHEBHOM KU3HU;

— copMHpOBaHHOCTh COOCTBEHHOW  MO3WIUU IO OTHONICHUIO K (pu3mueckoi
uH(pOpMaLIUY, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

[Tnanupyemsble pe3ynbTaTbl OCBOEHUS 00111€00pa30BaTeIbHOrO NPEAMETA B COOTBETCTBUU
¢ ®I'OC CIIO u na ocnose @I'OC C00.

Oco0oe 3HaueHue npeamera uMmeer npu popmuponanuu u pazsutuu OK u I1K.

Kon n HanmeHnoBanue [Limanupyemslie pe3ysbTaThl OCBOCHUS JUCLUIUIUHBI

hopMHUpPYEMBIX KOMIIETSHITUI O6ume JlCIITHApHIe

OK 01. BeiOupars croco0bl | B wactu Tpy10BOro BocrnuTanus: - cpopmupoBaTh

perieHus 3amayq | - TOTOBHOCTb K TPYAY, OCO3HaHUE IIPEACTABJICHAS. O pOIU U

npodeccnoHanbHOM [IEHHOCTH MacCTePCTBa, TPYAOTIIO0HE; MecTe GU3UKI

IEeITENbHOCTH - TOTOBHOCTb K aKTHUBHOW | U aCTpOHOMUH B

PUMEHHUTETBHO K | JEATENLHOCTH TEXHOJIOTMYECKOH U | COBPEMEHHOM HAay4YHOU

Pa3THYHBIM KOHTEKCTaM COIANTLHOMN HANpaBJI€HHOCTH, | KapTHUHE Mupa, 0
CHOCOOHOCTh WHUIUHMPOBATH, CHCTEMOOOpa3yIomen  ponu
IJIAHUPOBATH W CAMOCTOATENBHO | (PU3MKH B Pa3BUTHU
BBIITOJIHATH TAKYHO AESITEIBLHOCTD; €CTECTBEHHBIX HAyK, TEXHUKHA
- MHTEpeC K pa3IuuHbM cepam | B COBPEMCHHBIX TEXHOJOTHH,
po(eCcCHOHAIBHOM JAeATENBHOCTH, O BKIaA€ pPOCCHHCKHX U
OsnageHue YHHUBEpCAJIbHBIMU 3apyOexKHBIX YY€HBIX-
y4eOHBIMU TI03HAaBaTeNbHBIMYU | (PU3MKOB B pa3BUTHE HAYKH;
JIEUCTBUSIMU: - TIOHUMaHue (U3HYECKOU
a)0a30BbIE JIOTHYECKHUE JICHCTBHUS: CYLIHOCTH Ha0JIr0JaeMBIX
- CaMOCTOSATENBHO (POPMYITHUPOBATh M | SBICHHI MHUKpOMHUDpa,
aKTyaJIN3UpOBaTh npobsemMy, | MAKpOMHMpa U METaMHPa,;
paccMaTpuBaTh €€ BCECTOPOHHE; . IMOHUMAHUE ponu
-yCTaHaBJIUBAaTh CYILIECTBEHHBIN | ACTPOHOMMH B IPaKTHYECKOM
NPU3HAK  WJM  OCHOBaHWsA  Juisg | ACATCIBHOCTH  4YCJIIOBEKa M




CpaBHEHHUS,
00001IeHHS;
- ONpPENCNATh IICIU JEATEIbHOCTH,
3a/1aBaTh apaMeTpbl U KPUTEPUU UX
JIOCTHIKCHHUS;

- BBIABIATH  3aKOHOMEPHOCTH |
HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMBIX
SIBIICHUSX;

- BHOCHTD KOPPEKTHBBI B
JIESTENLHOCTD, OLIEHHMBATH
COOTBETCTBUE PE3YJIbTATOB IICJISIM,
OLICHUBATh  PHCKH  IOCJIEICTBHIA
JIEATEILHOCTH;

- pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUC
IPU PEUICHNUH KU3HEHHBIX MTPO0IeM

Knaccupukanuu  H

0)0azoBbie HUCCIIEI0BATENbCKIE
IECUCTBUA:
- BIIAAETH HaBBIKAaMH yueOHo-

UCCIICIOBATEIIbCKOW W TIPOCKTHOM
NeSITeIIbHOCTH, HaBBIKAMU
paspernieHus mpoosiem;

-BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE
CBS3M W aKTyaJIM3MpPOBaTh 3a/ady,
BBIJIBUTATh THIIOTE3y €€ DPEUICHHUS,
HaXOoOIUuTh APTYMCHTBI JJISL
JI0Ka3aTeIbCTBa CBOUX
YTBEPKJICHHM, 3a7aBaTh MapaMeTpsl
U KPUTEPUU PEIICHUS;

- QHAJTM3UPOBATh  IOJIyUYCHHBIE B
XOJIe PEIICHUs 3aJadd Pe3yJIbTaThI,
KPUTHYECKU OIICHUBATh 170'¢
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;
-yMETh TIEPEHOCUTHh 3HAHUS B
[MO3HABATEIILHYI0O U IPAKTHYECKYIO

nalpHenIeM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, POJIH
¢bu3ukun B (HOPMHPOBAHUH
Kpyrozopa u
(byHKINOHATBHOM
IrPaMOTHOCTH 4eJiOBeKa st
perieHus MPAKTUICCKHUX
3ajauy;

- chopMUpOBaThH YMEHHUS

pemarb pacyeTHbIC 3aJa4 C
SBHO 3aJaHHON (U3UIECKOU

MOJIETIBIO, UCIIOJB3YS
busnueckue 3aKOHBI u
PUHIIATIBL; HA  OCHOBE
aHalM3a  YCIIOBHS  3aJla4d
BEIOHMpATh (bu3HUECKYIO
MO/ICIIb, BBIJICIISTD
busnueckue  BEIUYMHBI H

dbopMyIbl, HEOOXOAUMBIE IS

ee  pemieHus, IPOBOJIUTH
pacyeTsl u OLICHUBATh
peaNrbHOCTh MOJY4EHHOTO
3HAYEHUS ¢buznueckoit
BEJINYMHBI; pemarb
Ka4eCTBEHHbBIE 3aja4d,
BBICTpaNBast JOTUYECKU

HEMPOTUBOPEUUBYIO IEMOUKY
pacCy X IeHHUl C OIOpol Ha

W3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH "
buznueckue SBICHHUS;
BIIAJIETh
OCHOBOIIOJIAr A0 IUMHU

(I)I/I3I/I"ICCKI/IMI/I INOHATUAMHU U
BCIIMYHNHaAMU,

00JacTH KU3HEACSITeNbHOCTH; XapaxkTepU3yrINMU

- yMETh MHTETPUPOBATh 3HaHHWs K3 | PHU3NUECKHE IponecChl

pa3HbIX IPEeIMETHBIX 00JacTeil; (cBA3aHHBIMU c

- BBIJBUTATh HOBBIE HIEeH, | MEXaHUYCCKUM  JIBUXKEHHUEM,

npeaiaratb OpHUTMHAJbHBIC | B3AHMOJCHCTBHEM Tel,

MOAXOJBI Y PELICHU, MEXaHUYECKUMHU

CIIOCOOHOCTh MX HCIIOJB30BAHUS B | KOJNEOAHMAMU M BOJIHAMU,

HO3HABaTEeIbHOM U  coIHaJibHOM | @TOMHO-MOJICKYJISIPHBIM

MpaKkTUKE. CTPOCHUEM BCIICCTBA,
TEIIOBBIMU mpoleccaMu,
JJIEKTPUYECKAM u
MarHUTHBIM TIOJIAMH,
JJIEKTPUUECKUM TOKOM,
JJIEKTPOMArHUTHBIMU
KoJe0aHUSMU U BOJTHAMU;
ONTUYECKUMU SIBJICHUSIMMU,
KBaHTOBBIMU SIBJICHUSIMH,
CTPOECHHUEM aTOMa U aTOMHOTO
apa,  PaguOaKTUBHOCTHIO);




BJIaJICHUE
OCHOBOIIOJIaraloIMHU
ACTPOHOMHUYECKUMU
MOHATHAMH, I103BOJISIONIUMU
XapaKTepU30BaTh IPOLECCHI,
MPOUCXOAIINE Ha 3BE3/aX, B
3BE3/IHBIX CHCTEMaX, B
MEXKTraaaKTHIeCKOU cpene;
IBIDKEHHE HEOECHBIX TeEll,
SBOJTIOLIUIO 3BE3]I u
Bcenennolii;

- BJIAJETh 3aKOHOMEPHOCTSIMH,
3aKOHAMHU M TEOPHUSIMH (3aKOH
BCEMUpHOro TArorenus, I, 11
n III  3axomer HeioToHa,
3aKOH COXpaHEeHUs
MEXaHUYECKOM SHEPruu,
3aKOH COXpaHEHUs HMITYJIbCa,
MPUHUUIT CYNEPHO3ULIUKA CHUJI,

HPUHLINIL PaBHOIIPAaBHOCTH
MHEPLHAIbHBIX CUCTEM
OTCUETA; MOJIEKYJISIPHO-
KHHETUYECKYIO TEOPUIO
CTPOCHHMsI BEUIECTBA, I'a30BbIE
3aKOHBI, HEPBBIN 3aKOH
TEPMOJIMHAMUKHY; 3aKOH

COXpaHEHMsI DIIEKTPHUYECKOTO
3apsiaa, 3akoH KyioHa, 3akoH
OMa 1151 yyacTka Lemu, 3aKOH

Owma TS MTOJIHOM
ANEKTPUYECKON 1IeNH, 3aKOH
xoyns - JleHua, 3akoH
ANEKTPOMArHUTHOM

WHIYKIIAW, 3aKOH COXPaHECHUS
SHEPTHUH, 3aKOH
IIPSAMOJIMHEMHOTO

pacnpocTpaHeHHUs CBETA,

3aKOH  OTPaXXEHUS  CBETa,
3aKOH TMPEJIOMJIEHUSI CBETa;
3aKOH COXPAaHEHHUs DJHEPIHUH,
3aKOH COXpaHCHHA HMITYJIbCA,
3aKOH COXpaHEeHUs
AIIEKTPUYECKOTO 3apsja,
3aKOH COXPAHEHHUs MacCcOBOTO
yucna, noctryiaatel  bopa,
3aKOH PaANOaKTUBHOTO
pacrnajna); yBEpEHHOE
UCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN pu
aHanu3e (PU3MUECKUX SBICHUHN
Y TIPOLIECCOB.

OK 02. Ucnionb3oBars
COBpEMEHHBIE

B oOmactu HEHHOCTH HAYYHOI'O
ITO3HAaHMA:

“YMETb YUUTBIBATH I'PAHUIIBL
MIPUMCHCHUS N3YYCHHBIX




Cp€acTBa IMOMCKA, aHajln3a H

HUHTEPIpPETAINN
nHpopManuu, "
MH(pOPMALMOHHBIE
TEXHOJIOTUH JIJISl BBITOJTHCHUS
3amady  1poeCcCUOHATBHOM
JeSTEeITbHOCTH

- cOpMUPOBAHHOCTH

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd U OOILECTBEHHOH INPaKTHKH,
OCHOBAaHHOTO Ha JHAJIOTe KYIBTYP,

CIOCOOCTBYIOLIETO OCO3HaHUIO
CBOEr0 MeCTa B IIOJIMKYJIbTYPHOM
MHpE;

-COBEPIIICHCTBOBAHHE SI3bIKOBOM U
YUTATEIBCKON KYJIBTYPhI KaK
CpE/ICTBa B3aMMOJICHCTBHS MEXKTY
JIIOJIbMU U TTO3HAHUS MUDA;

- OCO3HAHME ILIEHHOCTHM HAay4HOU
JACATCIIbHOCTH, T'OTOBHOCTB
OCYIIECTBIIATh IIPOEKTHYIO u

UCCIIENOBATEIBCKYIO  JACSATEIBHOCTD
WHJUBHIyaJIbHO U B IPYIIIE;

- OBnagieHue YHUBEpCAIbHBIMU
y4eOHBIMH II03HABAaTEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManuei:

- BIQJICTh  HABBIKAMU  IOJTyYCHHS
uHpOopMauu u3 UCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYLIECTBJIATh ~ TOWUCK,  aHAJM3,

CHCTEMATH3AIMI0O U WHTEPIPETAIHIO
UHPOpPMAIIMK PA3IMYHBIX BHIIOB H
(dbop™m mpeacTaBIeHuUs;

- CO37aBaTh TEKCThl B pa3IMYHBIX
dopmarax ¢ ydYETOM Ha3HAYCHHS
uH(pOpPMAIIUU U LIETIEBON ayIUTOPHH,
BbIOMpass  ONTHUMalbHYyI0  (opmy
NPEICTaBICHNUS U BU3yaTH3alHH;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ WHpOpMANNHU, ee
COOTBETCTBUE MIPaBOBBIM u
MOpaJIbHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BATh cpeacTaa
UH(OPMAaILIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B
peleHnu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpTraHU3aIMOHHBIX 3a1a4 c
co0uTroIeHeM TpeGoBaHuU
OPTOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepeKeHusl, TMPaBOBBIX U
THYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
-BJIJICTh HABBIKAMH DPACIIO3HABAHUS

u 3aLUThI uHopManuy,
UH(OPMaLIMOHHON 0€301acHOCTH
JUYHOCTH.

(bU3UIECKUX

MOJICIICH:
MaTepuaabHas TOYKa,
MHepLHaIbHas cucTema
oTcueTa, WICAIbHBIM  ras;
MOJIEIM  CTPOEHUsl  Ta3oB,
KHUIKOCTEH W TBEPIBIX TEll,
TOYEYHBIN NEKTPUYECKUI
3apsj, AIepHas MOJEIb aTOMa,
HYKJIIOHHasi ~ MOJEIb
aTOMHOTO si1pa pu
penieHnH (PU3NIECKUX 3a/1a4.

OK 03. IlnanupoBath u

B obOmactu AYXOBHO-HPABCTBCHHOI'O

- BJIaJCTh OCHOBHBIMHU
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peann30BbIBaTh COOCTBEHHOE

npodeccnoHanbHOe u
JMYHOCTHOE pasBuTHE,
NPEANPUHUMATEIBCKYIO
JEATEILHOCTD B
npodeccuoHanbHOR  cdepe,
UCTIONIB30BATh  3HAHHUSA 10
(UHAHCOBOW TPaMOTHOCTH B
Pa3INIHBIX KU3HEHHBIX
CHUTYaIUIX

BOCIIUTAHUA:

- chopMupoBaHHOCTH
HPaBCTBEHHOI'O
ATUYECKOTO TIOBEJICHUS;
- CIIOCOOHOCTbH OLICHUBATH CUTYAIIUIO
U MIPUHHUMATb OCO3HAHHBIC PCIICHUA,
OPHEHTHUPYSCh Ha  MOpAIbHO-
HPAaBCTBCHHLIC HOPMBI U ICHHOCTH,

CO3HAHUS,

- OCO3HAaHUEC JIMYHOTIO BKJIada B
IIOCTPOEHUE YCTOHYUBOTO
Oynywero;

- OTBETCTBCHHOC OTHOLICHUEC K

CBOMM DPOJUTEISIM U (WJIH) APYTUM
YJICHAM CEMbH, CO3/IaHUIO CEMbH Ha

OCHOBE  OCO3HAHHOTO  MPHUHSITHS
LEHHOCTEN CEMEWHOM JKU3HH B
COOTBETCTBUU c TPaIULIASIMU
HaposioB Poccuuy;

OBnanenue YHHUBEPCATbHBIMU
PEryIATUBHBIMU JEHCTBUSIMU:
a)caMOOpraHHU3aIHs:

- CaMOCTOSTEIHHO OCYIICCTBIISATh
MO3HABATEIBHYIO JIESITEIIBHOCTD,
BBISBJISITH TIPOOJIEMBI, CTaBHTh W
dbopMynupoBath COOCTBEHHBIC
3aaun B 00pa3oBaTenbHOM
JIESITCIIBHOCTH u KU3HEHHBIX
CUTYallUsX;

- CaMOCTOATCIIBbHO COCTAaBJIATH IIJIaH

pelieHuss MpoOJEeMBl C  y4ETOM
UMETOIINXCS pecypcos,
COOCTBEHHBIX  BO3MOXKHOCTEH U
IIPEATIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
-croco0cTBOBaTh (POPMUPOBAHUIO U
IIPOSIBJICHUIO IIMPOKON IPYAMLIMM B
pa3HbIX obnacTsx 3HAHUM,
IIOCTOSIHHO MTOBBIILIATH CBOM
o0pa3oBaTeNbHBIH M KYyJIbTYPHBIH
YPOBEHB;

0)CaMOKOHTPOJIb:

-HCIIOJIb30BaTh NMPUEMBI PEPIIEKCUU

JUI  OLEHKM CHUTYyaluH, BbIOOpa
BEPHOTO PEILIECHUS;
-yMeTb  OLIGHUBaThb  PHUCKH U

CBOCBPCMCHHO IIPUHUMATH PCIICHU
110 UX CHMIKCHHUIO,

B)9MOITMOHATHHBIN WHTEJJIEKT,
MpeIoIararomnit
c(OPMHPOBAHHOCTB!

-BHYTPEHHEM MOTHUBAIVH,
BKJIFOYAIOIIEN CTPEMIJICHHE K
JOCTHKEHUIO LI€TM U  YCHEXY,
ONITUMU3M, WHUIIMATUBHOCTb,

MeToAaMu Hay4HOTO
MO3HAHMS,

HCIOJIb3YeMBIMH B  (PHU3HUKeE:
MIPOBOJUTD npsiMble U
KOCBEHHBIE U3MEPEHUS
(buznueckux BEJIMYUH,
BEIOHpast ONTUMATbHBIN
croco6 U3MEpEHUS u
HCIIOJIB3YS M3BECTHBIE
METO/IbI OIICHKU
MOTPEIIHOCTE  U3MEPEHUH,
MPOBOJIUTH  HCCIICIOBAaHUE
3aBUCHUMOCTEN  (PU3NYECKUX
BEJIMYUH C HCHOJb30BaHUEM
IPSIMBIX H3MEpEeHHUi,
OOBSICHATH MOJTy4YEHHBIE
pe3yJIbTaThl, UCIIOJIb3YS

(1)I/I3I/I‘IGCKI/IC TCOPHUU, 3aKOHBI

u IIOHATHA, u acjaaTrb
BBIBOJIBI; COOJTIOIaTh
npaBuia 0€30MacHOro Tpyaa
npu MIPOBEICHUHU
UCCIICIOBAaHUI B paMKax

y4e0HOro JKCHEpUMEHTa U
y4eOHO-UCCIIeI0BATEIbCKOM
JeSITeTbHOCTH C
UCIIOJIb30BaHUEM LHU(PPOBBIX
U3MEPUTEIIBHBIX YCTPOHCTB U
1a00paToOpHOTO
000pynOBaHUs;
c(hOpMUPOBAHHOCTH
npeCcTaBIeHUH O

METo/1ax MOJTy4eHHUs
HAYYHBIX aCTPOHOMUYECKHUX
3HAHUU

- oBnaaets (chopMUpPOBATH
MPEJICTAaBICHUS) IpaBUIIaMU
3anucu  (puznyeckux Gopmyin
penbeHO-TOUCYHOU CHUCTEMBI
ob6oznauenwnii JI. bpaitns (ans
CIENbIX U  CJIA0OBHIALINX
0o0ydaromuxcs).
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yMEHHUE JEHCTBOBaTh, HCXOAS W3
CBOMX BO3MOKHOCTEH;

- DMIIATHH, BKJIFOYAIOIIEN
CIIOCOOHOCTH MMOHUMATh
AMOIIMOHAIBHOE COCTOSTHUE JIPYTHX,
YYHUTBIBATh €T0 IIPH OCYIIECTBICHUU
KOMMYHHKAITUM, CIOCOOHOCTh K
COYYBCTBHIO U COTICPEIKUBAHMIO;
-COIMAIbHBIX HaBBIKOB,
BKJTFOYAIOIIUX CIIOCOOHOCTD
BBICTPAMBATh OTHOILCHUS C JAPYTUMHU
JIOJIbMH, 3a00THTBCS, TPOSBIATH
WHTEPEC U pa3penarb KOHMOIUKTHI.

OK 04. D¢pdextuBHO
B3aHMO/ICHCTBOBATH U
paboTaTh B KOJJICKTUBE U
KOMaHJIe

- TOTOBHOCTb U CIIOCOOHOCTH K
0o0pazoBaHHI0 W

caMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOINPEIEIICHUIO;

-OBJIa/ICHUE HaBBIKAMU
y4e0HO-UCCIIeIOBATEILCKOH,
MPOEKTHOM u COLMAIIBHOM
NesITeNbHOCTH;

OBnazeHne yHUBEpPCAIbHBIMU
0)CoOBMeCTHas! ICSITEIbHOCTD:

- [OHMMaTh W  HCIOJIb30BaTh
IIPEUMYIIECTBA KOMaHTHOU u
MHAUBUAYAJIbHON paboThI;

- IPpUHUMATh  LEIM  COBMECTHOM
JeSITEIbHOCTH, OpPraHU30BbIBATh MU
KOOpJAUHHUPOBATh JEHCTBUS 10 €€
JOCTHXKEHHUIO:  COCTaBIIATh  IJIaH
JICMCTBUM, pacHpencsarb poiau ¢
y4ETOM MHEHUI YYaCTHHUKOB
00CYyX/1aTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOpAMHUPOBATb M  BBINOJHSTH
paboTy B YCIOBHUSIX pEaAIbHOTO,
BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBHS;

- OCYILLIECTBIISITh ITO3UTUBHOE
CTpaTeruueckoe MOBE/ICHNE B
Pa3IMYHBIX CHUTYallUsAX, IMPOSBIATH
TBOPUYECTBO U BOOOpa)keHUe, ObIThH
WHUIATHBHBIM

Osnanenue YHUBEPCAIbHBIMU
PEryIsSTUBHBIMH JIEHCTBUAMMU:

T') IpUHATHE ceOs U IPYTUX JIIOJCH:
- IPUHUMATh MOTUBBI U apPTyMEHTHI
JOpyrux  JIOJe  Npu  aHauu3e
PE3yJbTaTOB JIEATEIbHOCTH;
-IpU3HABaTh CBOE IPaBO U IIPaBO
JIPYTUX JIFOJICH Ha OITNOKH;

-pa3BUBATH CIIOCOOHOCTH IIOHUMATh

- OBJIaJACTH YMCHUAMU
paborate B  rpymme C
BBIITOJIHCHUEM Pa3INIHBIX
COLIMAJIBHBIX poJIen,
IUITAHUPOBATh PabOTy IPYIIIIBL,
pallMOHAIBHO  PACHPENEIIATh
ACATCIIbHOCTD B
HECTAHJAPTHBIX  CHUTYalLUsX,
aICKBATHO OICHUBATHL BKJIa
KaXJA0Or0 U3  yYaCTHUKOB
IpYIIIBI B peleHue

paccMaTrpuBaeMoi POOJIEMBI.
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MUD C MO3UIUH IPYTOro YelloBeKa.

OK 05. Ocy1iecTBasTh
YCTHYIO U

MUCHMEHHYIO
KOMMYHHKAIUIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccutickoit denepanuu ¢
y4eTOM O0COOCHHOCTEH
COILIMAJIEHOTO U KYJIbTYPHOTO
KOHTEKCTa

B obnactu 3CTETHUYECKOTO
BOCIIUTAHMS:

- 3CTETUYECKOEC OTHOILICHHE K MHpY,
BKJTIOYAsI ACTETUKY HAYYHOT'O
TBOPYECTBA, MPUCYIIETO
(bU3UYECKOI HayKe;

- CIOCOOHOCTh BOCIIPHHUMATh
pas3nyHbIe BU/IbI UCKYCCTBA,
TPaaUIIMA ¥ TBOPYECTBO CBOETO H
JPYTUX HapOJIOB, OIIYIIATh
IMOITMOHAIBHOE BO3/ICHICTBUE
HCKYCCTBA,;

- YOSXKJICHHOCTh B 3HAYUMOCTH JUISI
JTUYIHOCTH u o0brmiecTBa
OTEYECTBEHHOTO u MHPOBOTO

HCKYCCTBa, STHUYECKUX KYJIbTYPHBIX

TpaAULMi U HAPOJHOTO TBOPYECTBA;
FOTOBHOCTh K CaMOBBIPAKECHHUIO B
pa3HbIX BHJIAX HCKYCCTBA,
CTpEMJIEHHE MPOSBIATH KadecTBa
TBOPYECKOM JINUHOCTH;

OBnageHue yHUBEpCAIbHBIMU

a) o0uieHue:

- OCYILIECTBIISITh KOMMYHUKAIlUU BO
Bcex cepax KU3HU;

pacno3HaBaTh HeBepOaIbHbIE

cpencTtBa  OOLIEHUS,  NOHMMATh

3HAQYEHHE  COLMAIBHBIX  3HAKOB,

pacrno3HaBaTh MPENNOCHUIKI

KOH()JIUKTHBIX CHUTYallUi U CMsIT4aTh

KOH(JIMKTHI;

- pa3BepHYTO M JIOTUYHO W3JIararb

CBOIO TOUYKY 3peHus c

HCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

- YMETh pacro3HaBaTh
busnueckue SIBIICHUS
(mporecchl) U OOBSACHATH HUX
Ha OCHOBE H3YUYCHHBIX

3aKOHOB: paBHOMEpPHOE H
PaBHOYCKOPEHHOE

NpSIMOJIMHEHHOE ~ JIBUXKCHUE,
CcBOOOMHOE  IMaJeHHe  Tell,
JIBIDKEHUE TI0 OKPYKHOCTH,
UHEpIHS, B3aUMO/ICHCTBHE
Tell, KoJie0aTeIbHOe
JIBUKEHUE, pe30HaHC,
BOJTHOBOE JIBIDKEHUE,
mubdysus, OpOyHOBCKOE
JIBUKEHUE, CTpOEHUE
KHUIIKOCTeH W TBEPABIX Tel,
U3MEHEHHE o0beMa Ten Npu
HarpeBaHuu  (OXJaKICHHUM),
TEIUIOBOE paBHOBECHE,
UCTIapeHHE, KOH/ICHCAIINS,
IUTaBJICHUE, KPUCTAJUIA3ALuS,

KHUIIEHUE, BJIAXKHOCTh BO3/yXa,
CBSI3b CpPEOHEH KHUHETHYECKOU
SHEPIrUU TEIJIOBOTO JIBUKEHUS
MOJIEKYT ¢  abConroTHOU
TEMIIEpaTypoOt,  IIOBBILICHUE
JaBJICHUd raza IMpUd  €ro
HarpeBaHUM B  3aKPHITOM
cocyne, CBSI3b MEXKY
rapamMeTpamMu COCTOSIHMSI Ta3a
B U30IIpoIieccax;
AIEKTPU3ALNS Te,
B3aWMOJICVICTBUE 3aps0B,
HarpeBaHue MPOBOJHUKA C
TOKOM, B3aHUMO/CHCTBHE
MAarHMTOB,

AJIEKTPOMArHUTHAs UHAYKLUS,
JICUCTBUE€ MArHUTHOTO TIOJISI
Ha IPOBOJHUK C TOKOM H

JBUKYITUICS 3apsj,
AIIEKTPOMArHUTHBIE
KoJICOaHHS u BOJIHBI,
MIPSAMOJIMHENHOE
pacrpocTpaHeHHe CBeTa,
OTpaKEHHE, TpeJIOMIICHUE,
unTepdepenims, audpaxus
" TOJISIPUA3ALINS CBeTa,
JUCTIEPCHS CBETA;
¢dotornexkTpuyeckuii 3¢ dexT,
CBETOBOE JlaBJICHUE,
BO3HUKHOBEHHE JIMHEWYATOTO
CIeKTpa aroMa BOJOpOJa,
€CTEeCTBEHHAS
WUUCKYCCTBEHHAS
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PaarOaKTUBHOCTE.

OK 07. ConeiicTBOBaThH
COXpaHECHHIO

OKpY>Karollen Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
MPUHITUITBI OEPEHKIINBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CHTYAITHSIX

B obnactu 9KOJIOTHYECKOT0
BOCITUTAHMUS:

- chopMHupOBaHHOCTH
JKOJIOTUYECKOU KYJIBTYpBI,

IIOHUMAHUEC BJIHUAHHUA COLHAJIBHO-

HDKOHOMHUYECKUX  IPOLECCOB  Ha
COCTOSTHUE MIPUPOJAHOMN u
COLIMATIBHOW  Cpelbl, OCO3HAaHHE
rJ100aJIbHOTO Xapakrepa

HKOJIOTHYECKUX MTPObIIeM;

- IJJAHUPOBAHUE U OCYILECTBICHHE
JICUCTBUUA B OKpYXarolleH cpeie Ha
OCHOBE 3HAHMS LEJIEH YCTOWYMBOIO
pa3BUTHSA YEIIOBEYECTBA;

AKTUBHOE HENPUATHE JICHCTBHIA,
IIPUHOCAIIMX Bpel OKpYKAIOLIEH
cpeze;

- yMEHHue IIPOTHO3UPOBATh
HEOJIaronpusTHbIE  3KOJIOIMYECKHE
MOCJICACTBUS  MPEIINPUHUMAEMBIX

JIEMCTBHM, IPEAOTBPAILATD UX;
pacllupeHHe OIbITa JeATEIbHOCTH
HKOJIOTMYECKON HANpaBICHHOCTH Ha
OCHOBE 3HAHUH 110 (PHU3HKE.

- chopmupoBaTh  yMEHHS
MIPUMEHSATH MOJTYYCHHBIC
3HAHUS

U1 OOBSICHEHUS  YCIIOBUU
IIPOTEKAHUS du3nueckux
SBIICHUH B TIPUPOAEC W IS
PUHSITHS MIPAKTHIECKHUX
pelIeHHii B  MOBCEIHEBHOM
JKM3HA 11 OOCCIIeUeHHMs
0e30macHOCTH npu
oOpameHun ¢ OBITOBBIMHU
npudopaMd M TEXHUYECKHUMH
YCTPOMCTBAMH,  COXPaHEHHUS
3I0POBBS U COOJIIOJICHUSI HOPM
SKOJIOTHYCCKOTO IIOBEICHUS B
OKpYXaromieu cpene;
IMOHHMAaHUEe HEOOXOINMMOCTH
MIPUMEHCHUS JOCTHKEHHHM
(UMK W TEXHOJOTHH IS
paIMoOHAIBHOTO
MPUPOIOTIOIB30BAHMUS.

1.4. Koan4ecTBO 4aCOB HA OCBOEHHE nporpamMmasl nmpeamMerTa:

MaKCcHUMaJIbHOW yueOHOU Harpy3ku oOydaromierocsa 210 vaca, B ToM uncie:
00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku odyuatomierocs 140 yacos;
caMmocTosiTenbHas padota oOyuatomierocst 70 yacos.

14




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA OYVII. 12 ®u3uka

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHOil padoThl

Bun yueonoii padoTsl

O0neM yacoB

MaxkcumanbHasi yueoHasi HArpy3Ka (Bcero) 210
Oos13aTesqbHasi ayIMTOPHAsA yueOHasi HATpy3Ka (Bcero) 140
B TOM YHUCJIIC:

JIEKIIUHA 70
6 MOM Hucie NPoPecCUOHATbHO-OPUECHMUPOBAHHOE COOEPICAHUE 20
IIPAKTHYECKUE 3aHATH 16
6 MOM Huc/ie npophecCUOHATbHO-0PUECHMUPOBAHHOE COOEPICAHUE 16
71a00PaTOPHBIC 3aHATHUSL 34
6 MOM Hucjie NPoPecCUOHATbHO-0PUESHMUPOBAHHOE COOePICAHUE 20
CamocTrosiTeibHasi padoTa ody4yaromerocs (€.p.+ u.a.*): 70

ITpomexyTouHas arrectauysi B GopMe IK3aMeHa
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2.2. TEMATUYECKHWH IVIAH U COAEP)KAHUE YYEBHOI'O ITPEJIMETA OYI1.12 ®usuka

HaumenoBanue pa3jiesioB

TeMma u conep:kaHue y4eOHOT0 MaTepuaJia, JJadopaTopHble U MPAKTHYECKHUE
3aHSATHS, CAMOCTOSITe/IbHASI pad0Ta CTY/IeHTOB

O0beM
yacoB

dopmMupyembie
o0uue
KOMIIETEeHIIUH

1

2

3

4

BBeaenue

du3zuka — pyHgaMeHTATIbLHAS HAYKA 0 PUPOJIE.

®dusuka — ¢yHIaMeHTallbHasg Hayka o mnpupoje. EcTecTBEeHHO-Hay4yHBIM MeETOJ
no3Hanus, ero OK 05 BO3MOXHOCTM M TpaHUIBl IPUMEHUMOCTH. DKCIEPUMEHT U
TEOpHs B INPOLIECCe MO3HAHUS MPUPOAbl. MonenupoBaHue (U3NYECKUX SBICHUN U
mpoueccoB. Posb skcnepuMeHTa M TEOPUM B IIPOLECCE IIO3HAHUSA IPUPOIBI.
dusnueckas BennunHa. OU3NUECKre 3aKOHBL. [ paHUIIbI TIPUMEHUMOCTH (PU3HUECKIX
3akoHOB U Teopuid. [Ipunuun coorBercTBus. [loHATHE O DU3NMUECKOI KapTHHE MUpA.
[lorpemHocTu u3mMepeHuil PU3NYECKUX BETUUHH.

1

®u3nuKa ¥ METOAbI HAYYHOTO MO3HAHUSI.
Coneprxkanne yueOHOT0 MaTepuana
3HaueHue GU3MKH MPU OCBOCHHUH NMpoQeccrii MaTMHUCT JOKOMOTHBA TETJIOBO3A.

OK3
OK 5

Bueayauropnast camoctosiTenbHast paboTa 00y4yaronxcs:

IHoaroroBuTs coodueHus 1o Teme: «Ponb MaTematuku B ¢pusuke» (1 gac)

IMoaroroBuTh co0O1IEeHU 110 TeMe: «Du3ndeckas kapTuHa Mmupay» (1 gac)

IloaroroBuTh coodueHus 1o teme: «Pu3nka B mpodeccun MalmHUCTa JIOKOMOTHBaY (1 gac)

3-4

Paszngen 1
MexaHuka

OCHOBBI KHHEMATHKH.

Coneprxkanne yueOHOT0 MaTepuania

Mexannyeckoe ABMKEHUE W €ro BuAbl. MarepuanbHas Touka. OTHOCHTEIBHOCTH
MEXaHU4ecKoro aBrxeHusd. Cuctema orcuera. [IpuHimn otHocutenbHOCTH [ anumes.
CrnocoOwl onucanus neuxenus. Tpaexkmopus. Ilyme. Ilepemeuienue nokomomuaa.
PaBHOMepHOe mnpsAMonuHeliHoe nBHKeHHE. CKOpocTb. MrHOBEHHas W CpeaHss
CKOopocTU. YckopeHue. lIpsAMOnMHENHOE ABMIKEHHE C TOCTOSIHHBIM YCKOPEHHEM.
JIBukeHHe C TIOCTOSHHBIM YCKOpPEHHEM CBOOOJHOTO TajcHus. Paenomepnoe
ogudicenue MOYKU NO  OKPYIHCHOCMU, Y2]106asA  CKOPOCHb  JIOKOMOMUEQ.
I{enTpocTpemutenpHoe yckopeHue. Knaemarrnka abCoIIOTHO TBEPAOTO Tela.

OcCHOBBI JUHAMHKH.

Coneprkanne y4eOHOT0 MaTeprana

OcHoBHas 3amada guHamMuki. Cuita. Macca. 3akonbl MexaHukn Herotona. Cunbl B
npupojie. Cusia TSHKECTH M CHJIa BCEMHUPHOTO TATOTCHUS. 3aKOH BCEMUPHOTO

OK 01
OK 02
OK 04
OK 05
OK 07

[HIN
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7-8

9-10

11-12

13-14

15-16

17-18

19

TaroteHus. IlepBas kocMuyeckas CKOpocTh. J[BuKeHUe MIaHeT U MajbIX Tell
Conneunoii cuctemsl. Bec. HeBecomocts. Cuitbl ynpyroct. Cusbt mpenus
K0J1eCHOUl napbul.

JlabopaTopHnoe 3ansitue Ne 1. CoxpaHeHHe MeXaHN4eCKOH JHepruu npu
JABHKEHUH TeJIa MOJ JeliCTBHEM CHJI THKeCTH U YIPYTOCTH.

Jlabopamopnoe 3anamue Ne 2. Hzyuenue ocodennocmeii cuivbl mpenus
(cKonbycenus).

3aKOHBI COXpaHEeHUsI B MeXaHUKe.

Coneprxanue yueOHOro MaTepuaa

Nmnynec Tena. Umnysbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
nBuxeHue. Mexanuueckaa padoma u mowsnocms. Kunemuueckan snepaus.
Ilomenyuanvnas snepzun. 3aKOH COXPAHEHUA MexXaHuvecKoul Inepeuu. Padbora
CHJIBI TSDKECTHU M CUJIbl ynpyrocTd. KoHncepBartuBHble cuilbl. [IpyMeHeHHe 3aKOHOB
coxpaHeHus. Mcnonb30BaHUE 3aKOHOB MEXAHUKH /1711 OOBSICHEHUS! IBUKEHUS
HEOECHBIX TN U JJIs pa3BUTHS KOCMUYECKUX UCCIIE0BAaHUM, TPaHULIbI
IIPUMEHUMOCTH KIJIACCUYECKON MEXaHUKH.

JlabopaTopHoe 3ansiTue Ne 3. McciieoBanme IBUKEHUS TeJIa MO AeCTBHEM
NOCTOSIHHOM cuJibl. I3yueHue 3aKkoHa COXpaHeHUs1 MMITYJIbCA.

JlabopaTopnoe 3ansitue Ne 4. CpaBHeHHe padoThI CHJIbI C H3MEHEHHEM
KMHETHYeCKOH JHepruu

Pewenue 3a0au c npogheccuonanvnoii HaNPaAIEHHOCMBIO.

KonTtpoabsHas padora Ne 1 «Mexanukay.

Bueayauropnast camoctosiTenbHast paboTa 00y4yaronxcs:
3anoHUTH TA0/UILy 110 KUHEMaTHKe (2 yaca)

Pemmtsh 3anaun Ha Temy «KunemaTtukay (2 gaca)

IoaroroBuTh coodenue mo teme: «Cuisl B mpupoe» (2 yaca)
IMoaroroBuTh coodueHue o reme: «Cuipl B MeXaHuke» (2 yaca)
Pemuth 3agaum Ha Temy: «/luHamukay (2 yaca)

Pemmntsh 3anaum Ha TemMy: «DHEprus» (2 yaca)

3anoaHuTh Ta0JMIY Ha TeMy «DHeprus» (2 yaca)

14

20-23

Pasnea 2
MouJiexyasipHas (pU3UKa U
TePMOAUHAMHKA

OCHOBBI MOJIEKYISIPHO-KUHETHYECKOI TEOpHH.

Copepxanne yueOHOT0 MaTepuana

OCHOBHBIE TOJIOKEHUS MOJEKYIIPHO-KMHETUUECKON Teopun. Pa3mepbl u Macca
MOJIEKYN ¥ aTOMOB. bpoyHoBcKkoe aBmkeHue. Cuntbl u IHepeus MeHcMOoaeKyAAPHO20

OK 01
OK 02
OK 04
OK 05
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24-25

63aumooeiicmeusn. CTpoeHUE razoo0pa3HbIX, KHUJIKUX U TBepAbIX Tel. MpeanbHblii
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKON Teopuu
raszoB. Temnepamypa u ee usmepenue. TepmonnHaMuyecKas LIKala TEMIIEPATYpBHI.
AOGComOTHBIM Hynb Temreparypsl. Temmeparypa 3Be3n. CKOpOCTH JIBHXKEHHSA
MOJIEKYJI U UX U3MEpEHHUE. Y paBHEHUE COCTOSHUA UAEaIbHOro rasa. M3onponeccs! n
ux rpa¢uku. ['a3oBbie 3aKkoHbl. MosipHas ra3oBast OCTOSTHHAS

26-29

JlaboparopHoe 3ansitue NeS. U3yueHue 0JHOro U3 U30MPOLECCOB.

30-35

OCHOBBI TEPMOAUHAMMKH.

Copep:xanue yueOHOTo MaTepuana

Buyrtpennsis sHeprus cucrembl. BHyTpeHHssI sHeprus ujaeanbHOro rasza. Pabora u
TerioTa Kak (OpMbI mepenayn SHepruu. TermnoeMKOCTb. Y IelbHas TEMIOEeMKOCTb.
KonuuectBo  TeruoTel.  YpaBHeHue TemsioBoro Oanmanca. Ilepsoe Hawano
TepMoauHaMUKU. AnnabaTtHbii mponecc. Bropoe Havano tepmoannamuxu. Ilpunyun
Oelicmeusa mennoeoii mawunovl. Tennoevie oeuzamenu. KIIJ[ mennosozo
osucamens. Xono00unvnole mauwiunvl. OXpaHa npupoJsl.

36-37

ArperaTHble cOCTOSIHUS BelllecTBa U ¢Ga3oBble Nepexoabl.

Copep:xanue yueOHOTO MaTepuana

Wcnapenne u xonaeHcanus. HacelllleHHBI map U ero cBoiicTBa. Abconomuan u
OMHOCUMENbHAA 6]1ANCHOCMb 6030yxa. [IpuOopsl JUIsl ompeneneHust BIIAXHOCTH
Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT JAAaBJICHUS.
Kputnueckoe cocrosiHue BemecTBa. XapakTepUCTHKA KMJIKOIO COCTOSIHUS BEIIECTBA.
[ToBEepXHOCTHBIN CJIOM KMIKOCTH. OHEPrusi MOBEPXHOCTHOrO ciosl. bikHuit
nopsanok. Ilosepxnocmmuoe namsascenue. Cmauueanue. fenenus na zpanuye
ocuoxocmu ¢ meepovim menom. Kanmuisspuele siBneHus. XapakTepruCTUKa TBEPAOTO
cocTrosiHus BeulecTBa. Kpucmannuueckue u amopguvie men. Yupyrue cBONCTBA
TBepAbIX Tell. 3akoH ['yka. Mexanudeckue cBoicTBa TBepabIX Teil. [lmactmueckas
(octatounas) nedpopmanus. Tennosoe pacuiupenue meepovix men u HcuOKocmeil.
Kosgppuuyuenm  nuneitnozo - pacwupenus.  Koygpgpuuuenm  06vémnozo
pacuwiupenuan. Yuem pacwiupenus ¢ mexnuke. Ilnagnenue. Yoenvnaa mennoma
nnaeénenun. Kpucraumsauus. Ilpakmuueckoe npumenenue 6 no6CeOHeEHOI
HCUBHU (PU3uYecKUX 3HAHUIL 0 CEOTICMEAX 2A308, HCUOKOCHEll U NepOblX mel

38-39

Pewenue 3a0au c npogheccuonanvnoli HanPaAsIEHHOCHBIO.

Jlabopamopnoe 3anamue No6. Onpedenenue 61ar)cHocmu 6030yxa.

N

40

KonTposbHas padora Ne2 «MousiekyasipHast GU3MKa M1 TEPMOTNHAMHUKA)).

OK 07
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BueaynuropHas camocrosiTesibHas paboTa 00yJarommxcs:

3anoanuThb Tadauny no teme: «M3onpoueccr» (2 yaca).

PemmnTh 3a1a4un 1o rpadukam u30mpoieccos (2 Jaca)

3anoanuTth Tadauny no teme: «Tepmoaunamukay (2 yaca)

IoaroToBUTH NMpe3eHTANMIO HA TEMY: «AnnabaTHBIN mporecce» (2 Jaca)

Pemmnth 3anaum Ha TeMy: «OnpenesieHne OTHOCUTEIbHOM BIaXXKHOCTH BO3AyXay (2 yaca).
IloaroroBuTh COOGIIEHNE HA TeMY: «3HAUCHUE BIAXHOCTH B IPUPOJIE U TEXHUKe) (2 yaca)

12

41-46

47-48

49-50

51-56

Paznen 3
JIeKTPOAUHAMMKA

JJIeKTpuYecKoe moJie.

Copep:xanue yueOHOro MaTepuana

Inexkmpuueckue 3apa0bl. DTCMEHTAPHBIN AIEKTPUUECCKUH 3apsil. 3AKOH
coxpanenusn 3apaoa. 3akon Kynona. dnexTpudeckas OCTOSIHHASA. DJIEKTPUUECKOE
nosie. HanpsiskeHHOCTB ai1eKTprYecKoro nods. [IpuHnun cynepno3unuu mnomiei.
Ilpoeoonuku ¢ anekmpuueckom none. /lurnekmpuxu 6 31eKmpuieckom noie.
Honapuzayus ournekmpukoe. Pabota cuit 3J€KTpOCTaTUUECKOTO MOJISI.
Ilomenyuan. Paznocms nomenyuanos. Ceazp mexicoy HAnPAHCEHHOCMbIO U
PA3HOCMbIO NOMERYUAN08 ITIEKMPUUECKO20 noaA. Inekmpoemkocms. Eounuyot
anekmpoemkocmu. Konoencamopui. Coeounenue Kkonoencamopoe ¢ oamapero.
DHepeus 3aparxicenno20 KoHoencamopa. HEPrusl IEKTPUUECKOTO MOJIS.
Ilpumenenue kondencamop 6 pabome 10KOMOMUEA MENJ106034.

Pewenue 3a0au c npogheccuonanvroii HanpPasiIeHHOCMbIO

Jlabopamopuoe 3anamue Ne7. Onpedenenue  3INeKMPUYECKOU  eMKOCHU
KOHOeHcamopoe

3aKOHBI NOCTOHHOTO TOKA.

Coneprxanne yueOHOTO MaTeprasa

YcnoBus, He0OXOAUMBIE I BOSHUKHOBEHUSI M TIOJIZICPKAHUS IEKTPUUECKOTO TOKA.
Cuna TOoKa M IUIOTHOCTh TOKa. 3akon Oma 0na yuacmika uenu. 3a6UcCUMOCHIb
INEKMPUUECKO20 CONPOMUGTIEHUA OMmM  Mmamepuana, OJUHbBL U  RIOWA0U
nonepeunozo ceuenus npoeooHuUKa. 3asucumocmo INEeKMPUYECKO20
CONPOMUGNEHUA  NPOBOOHUKOE  OmM memnepamypbl. Temnepamypnutii
KoIppuyuenm conpomuenenusn. Ceepxnposooumocms. Paboma u mownocmeo
nocmoannozo moka. Tennoeoe Oeiicmeue mokxa. 3akon [Icoyna— Jlenya.
Inekmpoosurxcywiana cuia uUcmoyHuka moka. 3akon Oma 01a noaHouU yenu.
Inekmpuueckue uenu. Ilapannenvnoe u nocnedogamenvHoe coOeOUHEHUE
npoeoonukos. 3axonvt Kupxcopa ona y3na. Coedunenue ucmoyHuxKoe

OK 01
OK 02
OK 04
OK 05
OK 07
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IeKmpUu4ecKoil Inepzuu 6 bamapero.

57-58 Pewenue 3a0au c npogheccuonanvHoil HaNPaAGIEHHOCHIbIO 2
59-60 Jlabopamopnoe 3anamue Ne8. Onpedenenue mepmuueckozo Koygpguuyuenma 2
CONPOMUGIEHUA MeOU.
61-62 Jlabopamopnoe 3anamue Ne9. Himepenue I/][C u 6nympennezo conpomueieHus 2
UCMOYHUKA MOKA.
63-64 Jlabopamopnoe 3anamue Nel(). H3yuenue 3aKkoH06 nocjie008ameibHO20 U 2
napanienbHo20 coeOUHeHull nPOoOHUKOG.
65-66 Jlabopamopnoe 3anamue Nell. Hecneoosanue 3aeucumocmu MouwyHOCmu 1amnol 2
HAKAUGAHUA OM HANPANCEHUS HA €€ 3a)HCUMA.
67-68 KoutpoabsHas pa6ora Ne 3 mo teme: «aeKTpuyeckoe noje. 3aKoHbI 2
MOCTOSIHHOTO TOKA»
Bneaynuropnas camocrosTenbHas paboTa 00yJaronuxcsi: 14
Pemuth 3anaum Ha TeMy: «3akoHa Kymnonay (2 yaca)
Pemuts 3apauu Ha Temy: «lloTeHuana, HanpsiKeHust, pabOTHI AJIEKTPUIECKOro ToJIs» (2 yaca)
IMoaroToBUTH COOGIIEHHSI TIO TeME: «DIEKTPUUECKUN TOK B MOEH KU3HU» (2 "aca)
IHoaroToBUTH COOOIIEHUS TIO TEME «DJIIEKTPUUECKUM TOK B pupoje» (2 Jaca)
Pemntsh 3anaun Ha TeMy: «3akoH OMmay (2 yaca)
Pemuts 3apauu Ha Temy: «CoequHEeHHE TPOBOJHUKOBY (24aca)
Pemmnth 3anaun Ha Temy: «Ha 3akon JIxoyns — Jlennay (2 yaca)
69-72 DJIeKTPUYECKHI TOK B Pa3IMYHBIX cpefax 4 OK 01
Copep:xanue yueOHOTO MaTepuana OK 02
DNeKTpUYeCKUi TOK B METalaX, B 3JIEKTPOJIUTAX, ra3ax, B BaKkyyMe. J1eKkmpo.ius. OK 04
3axon Inekmponuza Dapaden. Inekmpoxumuueckuii Ikeueanrenm. Buowvl zazoevix OK 05
paszpaooes. TepMosnekTpoHHass smuccud. [lmazma. nekmpuueckuit moxk 6
noaynpoeoonukax. CoOCTBEHHass W TpHUMECHas MpoBoAMMOCTH. P - n mepexon.
Ilpumenenue noaynposoonuxos. Iloaynpoeoonukoevie npuodopel ¢ paodome
JIOKOMOMUEA MENJ10603d.
73-76 MarnuTHoe no.Jie. 4

Copep:xanne yueOHOTO MaTepuana

Bexrop mHayknmun MarHuTHOro nossi. HanpsskeHHOCTs MarHuTHOTO Tosist. Jleiicteue
MAarHUTHOTO I10JIs Ha IIPSMOJIMHEMHBINA IIPOBOAHUK C TOKOM. B3aumoencTBre TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa 6 padome n10Komomuea. MarHUTHBIN
notok. Pabora mo mnepemenieHHI0 MPOBOJHMKA C TOKOM B MAarHUTHOM TOJE.
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JlelicTBMEe MarHUTHOTO MOJs Ha ABWXKyIIUica 3apsan. Cuna Jlopenya. Ilpumenenue
cunvt Jlopenuya 6 pabome nokomomuea. OmnpeneieHue YIENbHOIO 3apsja.
Mazcnummnuvie ceoiicmea eewjecmea. Macnumnaa nponuyaemocmsy. CoHEUHAs
AKTUBHOCTbH U €€ BIMSIHUE HA 3eMJII0. MarHuTHbIC OYpH.

77-78 Pewenue 3a0au c npogheccuoHabHOU HANPABIEHHOCHLbIO 2
79-82 DJIEKTPOMATrHUTHASI MHAYKIHSA 4
Copep:xanue yueOHOro MaTepuana
Henenue  InNeKmMpPoOMACHUMHOU UHOYKYUU. [IpaBuno Jlenua. 3aKoH
JIEKTPOMArHUTHOM MHAYKIMU. Buxpegoe snekmpuueckoe none. 9JIC unaykuuu B
JIBUXKYIIUXCS NMPOBOJHUKAX. Henenue camoundykyuu. Hnoykmuenocme. Inepeusn
MAZHUMHO20 NOAsA MmMoKda. B3anMOCBA3b SIEKTPUYECKMX M MAarHUTHBIX TOJICH.
DNIEeKTPOMArHUTHOE T0JIe
83-84 Pewenue 3a0au c npogheccuoHanbHOU HANPABIECHHOCHLbIO 2
85-86 Jlabopamopnoe 3anamue Nel2. H3yuenue a61enus 3.1eKmMpomMacHUMHONU UHOYKYUU 2
87-88 KonrpoJsbHas padora Ne4 «MarauTHoe nmojie. JJ1eKTPOMArHUTHAsi MHAYKIUSD) 2
BueaynuTopHas caMocTosiTe/IbHAasA padoTa 00y4arommxcs: 4
NupuBuayanbHblii NpoekT (4 Jaca)
89-92 Pazgen 4 Mexanu4eckue KoJ1e0aHNs U BOJIHBI. 4 OK 01
Kone6anusi u BoJIHBI Coneprxanne yueOHOT0 MaTepuania OK 02
KonebarenbHoe nBuxenue. ['apmonndeckue xonedanus. CBOOOJHbIE MEXaHUYECKHE OK 04
kosneOanus. [IpeBpamieHne sHepru npu KojeOarenbHOM JBHXKeHUH. CBOOOIHBIE OK 05
3aTyxaroliue MexaHudeckue kojeOaHus. Maremarnyeckuil MasTHUK. [IpyXKMHHBIN OK 07
MasiTHUK. BbIHyXJeHHble MexaHudeckue KoneOaHusi. Pe3onanc. Ilomepeunbie u
MIPOIOJIbHBIE BOJIHBL. XapaKTEPUCTHKH BOJHBI. 3BYKOBBIE BOJIHBI. YIIBTPa3BYK M €ro
PUMEHEHHE
93-98 JIEKTPOMArHUTHBIE KOJIeOaHUS U BOJIHBI. 6

Coneprxanne yueOHOTO MaTeprasa

CBoOoHBIC ANIEKTpOMArHUTHBIE KoseOanus. [IpeBpaiienue sHeprun B
koJyiebaTenbHOM KoHTYpe. Dopmyna Tomcona. 3aTyxaromue 31eKTPOMarHUTHBIS
kosneOanus. I'enepamop He3amyxarouiux 3J1eKmMpoMAazHUmHbLIX KoaeOanuil.
Buvinyscoennwvie 3nekmpuyeckue konevanus. Ilepemennsiit moxk. I'enepamop
nepemennoz2o moxka. Emxocmnoe u unoykmuenoe conpomuenenus nepemennozo
moka. Akmuenoe conpomuenenue. 3akon Oma 0na r1eKmMpudecKoil yenu
nepemenno2o moxka. Paboma u mouwgnocmo nepemennozo moxa. Pezonanc ¢
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anekmpuyeckoit yenu. Tpaucgpopmamopewl. Toxu eévicokoii wacmomsut. Ilonyuenue,
nepeoaua u pacnpeoenenue 31eKmpoInepzuu. INEKTPOMArHUTHOE 10JI€ KaK
0COOBIN BU MaTepUH. DIEKTPOMAarHUTHbIE BOJHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BosiH. Bubparop I'epua. OTKpeITHIN KostebaTenbHbIi KOHTYp. M300peTeHue paauo
A.C. IlonnoBbiM. Ilonamue o paouoceasu. Ilpunyun paouoceasu. Ilpumenenue
INEKMPOMAZHUMHBIX GONIH.

99- Pewenue 3a0au c npogheccuonanvnoii HanpPasiIeHHOCHbIO 2
100
101- Jlabopamopnoe 3anuamue Nel3. U3yuenue pabomot mpancgopmamop 2
102
103- Kounrpoabsnas padora Ne 5. «Kosiedbanusi 1 BOTHBDY 2
104
BHeaynuropHas camocTosiTelibHas paboTa 00yJaromuxcs: 16
3anoaHuTh Tadauny Ha temy: «Konebanus» (2 daca)
Pemmntsh 3anaun Ha Temy: «Onpezaenenne nepuo/ia JeKTPOMarHUTHBIX Kojebanui» (2 yaca)
IMoaroroBuTh NMpe3entanuio Ha Temy: «KonebarenbHoe nBuKeHUE» (2 yaca)
3anoaHuTh TabdAMIy Ha TeMy: «PagnoBosHbI» (2 yaca)
Pemuth 3agaumn Ha Temy: «PaboTa 1 MOIIHOCTH IEPEMEHHOTO TOKay (2 yaca)
IMoaroroBuTH coodmenust Ha Temy: «I'eHepaTop» (2 yaca)
IoaroroBuTh coobmenus Ha temy: «Tpancopmarop» (1 gaca)
Pemuth 3agauu Ha TeMy: «DJNEKTpOMarHuTHbIE BOIHB (1 yaca)
IMoaroroBuTs pedepar Ha temy: «M306perenue pagro A.C. ITonoBeim» (1 vaca)
IMoaroroBuTH CO00LIEHHE HA TeMy: «DJIeKTpoMarHuTHas BosHay (1 yaca)
105- Paznen 5 OnTuka IIpupona cBera. 4 OK 01
108 Copep:xanne yueOHOTO MaTepuana OK 02
Todeunslii UCTOYHUK cBeTa. Ckopocms pacnpocmpanenus ceemd. 3aKOHbL OK 04
ompasicenua u npenomaenusn ceema. ComHeyHbIe W JyHHbIE 3aTMeHMs. [IpuHIMI OK 05
I'toiirenca. Ioanoe ompasxcenue 6 HOUHOE U OHEBHOE 8PEeMA Men106030M. JINH3HI. OK 07
[Toctpoenue n3odpaxkenus B MuH3ax. GopMyna TOHKON THH3BL. YBEIUYCHHUE JTMH3BL
I'ma3 xak onrtuyeckas cucrema. Onmuueckue npuodopwi. Teneckonsl. Cuna ceema.
Oceewénnocmp. 3aKOHBI OCBEIICHHOCTH
109- Pewenue 3a0au c npogheccuonanbHoll HaANPAGIEHHOCHIbIO 2
110
111- Jlabopamopnoe 3auamue Nel4. Onpedenenue nokazamensn npeiomMaeHus CMeKia 2
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112

113- BoaHoBbIe cBOMiCTBa CBeTA.
116 Copepxanue yueOHOro MaTepuana
Wutepdepennms ceera. KorepeHTHOCTh CBETOBBIX Nydeid. IHTepdepeHIus B TOHKIX
wienkax. Konbua Hetotona. Mcnonb3oBanue nHTep(epeHIINN B HAyKe U TEXHUKE.
Hudpaxius ceera. Audpakuus Ha MeTH B NapalieNbHBIX JTydax. Judpakunonnas
pewerka. [lonmsapuzanust monepeuHblx BoJH. l[lomsipusamusa cBera. JIBoitHOe
nyuenpenomiieane. llomsipounsl. Jucnepcus cBera. Buael wuznydenui. Bunbl
cnekTpoB. Crektpsl ucnyckanus. Crektpsl nornomienus. CreKTpaibHbIA aHaIu3.
CrekTpanbHble KIIAcChl 3Be3d. YibTpaduoneroBoe wusnydcHue. Hugpaxpacnoe
uznyuenue. PenrreHoBckue syun. HMx nopupoma u  coucrBa. Illkana
AJIEKTPOMAarHUTHBIX U3TYyYEHUH.
117- JlabopaTopHoe 3ansiTue NelS. OnpenesnieHne AJIHHBI CBETOBOH BOJIHBI €
118 NMOMOIILI0 NTM(PPAKIMOHHON pPelIeTKH.
119- JlabopaTopHoe 3aHsiTue Nel6. HaG1o1eHue CIUIOMIHOTO U JIMHEHYATOT 0
120 CIIEKTPOB
121- KonTtpoabsnas padora Ne 6 «Onruka».
122
123- CnenuajbHasi TEOPUS OTHOCUTEJIbHOCTH.
124 Coneprxanne yueOHOT0 MaTepuania
JIBM>KEHHE CO CKOPOCTBIO cBeTa. [locTynaTel TEOpUM OTHOCUTEIBHOCTH U CIIEACTBHS
13 HUX. 2 VIHBapHaHTHOCTh MOJYJIsI CKOPOCTH CBETa B BaKyyMe. DHEprusi MOKOsl.
CBsi3b Macchl ¥ SHEPTUU CBOOOTHON YaCTHUIIBI. DIEMEHTHI PEISTUBUCTCKOM
JTUHAMUKH
Breayautoprast camocTosiTenbHast paboTa 00y4Jaronnuxcs:
IIpuroroBuTh npe3entanus Ha Temy: «Ontuyeckue mpudopen» (1 gaca)
3anoaHuTh Tabauny Ha Temy «JInH3b» (1 yaca)
Pemmmtsh 3anaum Ha Temy: «3akoHam cBeTay (1 gaca)
125- Pazgen 6 KBanToBas ontuka. OK 01
128 DJieMeHTbI KBAHTOBOM Copep:xanne yueOHOTO MaTepuana OK 02
puznkn KBanToBas runore3a Ilmanka. TemmoBoe wusnydenue. KopryCkynsipHO-BOJIHOBOM OK 04
nyamusMm. @oronbl. ['mmoreza e bpoinss O BOJHOBBIX CBOMCTBAax 4YacTHLL. OK 05

CootHomienue HeompeaeneHHocted ['eizenOepra. JlaBneHue cBeta. XHUMHUYECKOE
neiicteue cBeta. Ombitel  [1.H.JleGeneBa wu H.M.BaBunoBa. ®@omoaghghexm.
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Ypasuenue Iunwmeiina ona gpomorpgpexma. Buewinuit pomornexmpuueckuii
agppekm. Buympennuit gpomorpgpexm. Tunwvr pomornemenmos. Ilpumenenue
pomorghghexkma

129- du3nkKa aTOMHOIO AAPA.
132 Copep:xanue yueOHOro MaTepuana
Pa3BuTHe B3IJIS0B HAa CTPOEHHE BellecTBA. MOJENU CTPOEHUS aTOMHOIO sjpa.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bojaopojaa. SaepHas mMoaens atoma. OMbITHI
3.Pesepdopna. Moaens aroma Bogopoaa o H.bopy. KBanToBeie moctymnarsl bopa.
Jlazeppl. 21 PaamoakTUBHOCTh. 3aKOH pPaJMOAKTUBHOrO pacnajna. PannoakTuBHBIE
npeBpamieHns. CriocoObl HAOTIOACHHUS ¥ PETUCTPAIIUH 3apPSHKSHHBIX 9acTUIl. DPPeKT
BasunoBa — UepenkoBa. CTpoeHne aToMHOTO sapa. JledekT Macchl, SHEprus CBsI3U U
YCTOMYMBOCTh  aTOMHBIX  saep.flaepHble  peakuuu. SlnepHas  dHeprerTHka.
DHepreTU4YecKuil BBIXOJA SAEPHBIX peakuuil. VckyccTBeHHass paguMOaKTUBHOCTD.
Henenue Tsokensix anep. Llennas snaepHas peakuus. Ynpasisiemas LHEnHas peaklys.
Anepubiii  peaktop. TepmosiaepHblidi  cuHTe3. OHeprus 3Be3n. llomyuenue
paAMOaKTUBHBIX HM30TONOB M WX IHpuMeHeHue. buonormueckoe aelcTue
PaAOAKTUBHBIX U3y4YE€HUN. DII€MEHTApHbIE YaCTUIIbI
133- Kontpoabnas padora Ne 7 «KBanroBasi puznka.
134
Bueayauropnas camoctosiTenbHast paboTa 00yJarommxcs:
IMoaroroBuTh coodueHue Ha TeMy: «OnbIThI 3. Pesepdopaa» (1 yaca)
IoaroroBuTh Npe3eHTanuio Ha TeMy: «Turbl poTodmeMeHTOBY (1 "yaca)
IMoaroToBUTH Npe3eHTANNIO HA TeMY: «SaepHblie peakiun» (1 yaca)
IloaroroBuTH NpeseHTanuio Ha Temy: «PaaroakTUBHOCTH BOKPYT Hacy (1 yaca)
135- Pazgen 7. Ctpoenne Ctpoenue CoJiIHEYHOM CHCTEMBI. OK 01
136 Bcesiennoii Conepxanre yaeOHOT0 MaTepuaa OK 02
Conneuynas cucrema. IlmaHeTsl, UX BUAUMOE JBIIKCHUE. Manble Tena COJHEYHOM OK 04
cuctembl. Cucrema 3emisi—Jlyna. Comane. ConHewHass aKTHBHOCTh. VICTOYHHK OK 05
sHepruu CoJsiHIA U 3BE3NL.
137- JIBosonust BeesieHHOI.
138 Coneprxanue yueOHOro MaTepuasa

3BE3BI, KX OCHOBHBIE XapakTepuUCTUKHA. (COBpEMEHHBIE NPEICTaBICHHS O
IIPOUCXOXACHUN U dBoonMK ComHIa U 3BE31. DTambl ®KU3HU 3BE€31. Mueunsiii [1yTs
— Hama ['anaktuka. Tunel ranaktuk. PanmoranakTtuku u kBasapbl. Bcencnnas.
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Pacmupenue Bcenennoit. 3akon Xa06sa. Teopust bonbmioro B3peiBa. MacmtabHas
CTpyKTypa BeenenHon. MeraranakTuka.

139- JladopaTopHoe 3aHsiTue Nel7. U3ydyeHue KapThl 3Be3/HOT0 HebAa. 2
140

ITpomexyTodHas aTTecTanus: IK3aMeH

Hroro: | 210
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3. YCJIOBUSA PEAJIM3BAIIIA PABOYEHN ITPOTPAMMBbBI INPEIMETA OVIIL.12
duzuxka

3.1. MaTepuabHO-TEXHUYECKOE odecneyeHne

Pabouast mporpaMma AMCIUILIMHEL peanu3yercs B kabunere Ouznka.
O6opynoBanue yaeOHOTo KabUHeTA!

- I0Ca/I0YHBIE MECTA 110 KOJIUYECTBY 00YJaIOMINXCS;

- pabouee MeCTO IpenoJaBarers;

Texandeckue cpeacTBa 0OydCHHUS:

- MHTCpAaKTUBHAA OOCKa,

- IPOEKTOP;

- KOMITBIOTE.

3.2. Hudpopmanuonnoe odOecneyeHue oOyudeHusi. IlepeuyeHb peKoOMeHIyeMbIX
yueOHbIX u3ianuii, UHTepHeT-pecypcoB, 10NOJHUTEILHON JUTEPATyPhI

OCHOBHBIEC HICTOYHHKH:

1. Jlorsunenko O.B. ®usuka: yueOnuk/O.B. JlorBuHEHKO. — 2-¢ U3, Iepepad. u o1, —
Mockpa: KHOPYC, 2020

2. Tpopumona T.M. dusmka: Teopws, peHIeHHE 3aaad, JEKCHUKOH: crpaBouHuK /T.H.
Tpodbumona. — Mocksa: KHOPYC, 2021

JlonoJHHUTeIbHbIC HCTOYHUKH:

1. AmutpueBa B.®. ®usuka st mpodeccuii M CiennaibHOCTEH TEXHUIECKOTO TPOQHIIS.
JlabopaTopHbIil pakTUKyM: yued. mocobue Aisi CTyA. YUpexaeHui cper. mpod. odpazoBaHus
/B.®. [Imutpuena, A.B. Kopxyes, O.B. Myprasuna. — 3-¢ u3j., crep. — M: M3garensckuii EHTp
«Axanemus», 2017

2. ImutpueBa B.®D. Ousuka ans npodeccuii U CnennaabHOCTeH TEXHIYECKOTO TPOQHUIIS.
Mertoanyeckue pexomeHganuu: meron. nocodue /B.®. JImutpuena, JL.U. BacunbeB. — M:
W3narenbckuit ieHTp «Akanemusi», 2010

3. Imutpuena B.®d. Ousuka amnsg npodeccuil U cnenuaabHOCTeH TEXHUYECKOTo MPOoQuIIs.
KonTponbHble MaTtepuansl: yued. mocobue A CTyHd. YYpekIeHHH cpea. mpod. odOpazoBaHus
/B.®. Imutpuena, J.LU. BacunbeB. — 5-¢ usn., crep. — M: M3ngarenbckuil HeHTp «AKaaeMHus»,
2016

DJIeKTPOHHBIe pecypchl ceT UHTepHer:

1. Vaurenbckuii mopran http://www.uchportal.ru
2.TToptan 1 centsops http://1september.ru

3. Caiit «CeTbh TBOPUECKUX yUUTENEH»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA IIPEIMETA OVIIL.12

duszuka

KoHTpoib M OIlEHKa pacKphIBalOTCS 4YEpPE3 YCBOEHHBbIE 3HAHUS M INPHOOPETEHHBIE

0o0y4JarlUMuCs  yYMEHHS,

HaIlpaBJICHHBIC  Ha

dbopmupoBaHUE

O0IIUX  KOMIIETEHIHUM.

KOMHeTeHHI/II/I JOJIDKHBI OBITH COOTHECEHBI C NpeAMETHBIMU PE3YyJIbTAaTAMU. I[JISI KOHTPOJIA U
OLCHKU pe3yJIbTaTOB OOY4YCHUs MpernoJaBaTeib BbIOUpacT (OPMBI M METOABI C y4YETOM
npodeccruoHamu3au 00y4eHHs IO MPOrpaMMe MpeIMETa.

Koa u HaumeHoBanue popmMupyeMbIX Pasznen Tun oueHoYHbIX
KOMIIeTeHIM i MepOonpPUATHI

OK 01. Beibupars criocodsr pemenust | Pazmen 1. Pasnen 2. Pasnmen 3. | - ycTHBIH onpoc;

3aja4 npodeccuonanbHoM | Paznmen 4.. Paznen 5. Pa3nen 6. | - dbpoHTaNbHEII ompoc;

NESITEIbHOCTH ~ IPUMEHUTENbHO K | Pazmen 7. - OIICHKA KOHTPOJBHBIX padoT;

Pa3IMYHBIM KOHTCKCTaM

OK 02. Mcnonb3oBaTh COBPEMEHHBIE

cpencTaa IIOMCKA, aHanusza U
MHTEpIpETALU uH(popManuu u
MH(POPMALIMOHHbIE TEXHOJOTUH  JUIs

BBITIOJIHEHUS 33]1a4 TTPO(EeCCHOHATIBHON
JeSITeNIbHOCTH

Pasgen 1. Pazzmen 2. Pasnen 3.
Pasnein 4.. Pasnen 5. Pasnen 6.
Paznen 7.

OK 03. [InanupoBaTh U peaan30BbIBATH
coOCcTBeHHOE TMpOo(EecCCHOHAILHOE U
JMYHOCTHOE pa3BuTHE,
PEINPUHUMATEIBCKYIO JESITeIbHOCTD
B npodeccuOHATBLHON chepe,
WCIIOJIb30BaTh 3HAHMS MO0 (PUHAHCOBOIA
TPaMOTHOCTH B Pa3iIMYHBIX KU3HEHHBIX

Pasgen 1. Pazmen 2. Pasnen 3.
Pasnen 4.. Paznen 5. Pazgen 6.
Paznen 7.

CUTYyalUsX
OK 04. O¢dextuBno | Pazmen 1. Paznen 2. Pa3nmen 3.
BSaHMOﬂeﬁCTBOBaTB u pa60TaTI) B Pagﬂeﬂ 4. PagI[eJ'[ 5. Pagﬂeﬂ 6.

KOJIJICKTUBC 1 KOMaHAC

Pazgen 7.

OK 05. OcymecTBiasiTe YCTHYO H
MMCbMEHHYI0 ~ KOMMYHHUKAallMI0O  Ha
roCyJ1apCTBEHHOM s3bIke Poccuiickoit
denepaniu ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO u KYJIbTYPHOTO
KOHTEKCTa

Pasnen 1. Pasnen 2. Pa3znen 3.
Pasnen 4.. Paznen 5. Pazgen 6.
Pazgen 7.

OK 07. CopnelicTBOBaTh COXPaHEHHUIO

OKpY’KaroIeu Cpenbl,
pecypcocOepexeHuIo, MPUMEHSATD
3HaHUA 00 HM3MEHEHHH KJIMMAaTa,
MIPUHIUIIBI OepexKIIMBOTO
MPOU3BOJCTBA, s dexTuBHO
JIeHiCTBOBATh B YpE3BBIYANHBIX
CUTYaIHSIX

Pasnen 1. Pasnen 2. Pa3znen 3.
Pa3znen 4.. Pasnen 5. Pa3nen 6.
Pazgen 7.

-HaOIIIOJICHHe 32  XOJO0M
BBITIOJTHEHUS  JIAOOPATOPHBIX
pabor;

-OIICHKA BBITIOJTHEHUS

1a00paTOPHBIX padoT;
- OLIEHKA MPAaKTUYECKUX paboT

(peuieHus KauyeCTBEHHBIX,
pPacUeTHBIX,
npodeccnoHanbHO

OpPUEHTUPOBAHHBIX 3a7a4);
- OLICHKA TECTOBBIX 3a/1aHUIi;

-Ha0JIro IcHUE 3a XO0JI0M
BBITTOJIHEHHS
I/IHIII/IBI/II[yaJ'II)HBIX HpOGKTOB 158
OIICHKA BBIIOJTHEHHBIX
MIPOEKTOB;

-OIlCHKA BBIIIOJIHEHUS
JOMAIITHUX CaMOCTOSTCIBbHBIX
pa0or;

-Ha0JIro IcHUE u OLIEHKA
pelieHus Keiic-3aaay;

-Ha0JIro IcHUE u OLIEHKA

JIEJIOBOM UTPBHI;
- DK3aMeH
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