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Pabouas mporpamma y4yeOHOW AMCHUMIUIMHBI pa3paboTaHa B COOTBETCTBUM C TpUMEpHOW paboueit
nporpaMMoil  o0meoOpa3oBaTeNbHOW — JUCHMIUIMHBL  «@Du3uka» Uil Npo(hecCHOHAIBHBIX
00pa3oBaTEeNbHBIX OpPraHU3alUi, PEKOMEHIOBaHHON @enepaibHBIM TOCYJApCTBEHHBIM OIOKETHBIM
00pa30BaTeNbHBIM YUPEXKAECHUEM JIOMOJIHUTEIBHOIO MpodeccuoHalbHOro oOpa3oBaHus «MHCTUTYT
pa3BuTHs mpodeccuonanbHoro oopasoanus» (OI'BOY IO UPIIO), yrBepkIecHHON Ha 3aceqaHUU
CoBera 110 OLIEHKE COJEpPXkAHUSA U KadyecTBa NMPUMEPHBIX pabouux ImporpamMm oO11eo0pa3oBaTenbHOIO U
COLMAJIbHO-TYMaHUTAPHOTO IMKJIOB CPEAHEro MpogecCHOHAIbHOrO oOpa3oBaHus, mpoTtokon Ne 14 ot
«30» HOs1Ops 2022 1.

Opranmzanus-pa3padoTyuK:  00JAaCTHOE  TIOCYIapCTBEHHOE  OIO/KETHOE  MpoQecCHOHATbHOE
oOpa3zoBaTenbHOe yupexaeHue «/IuMUTpoBrpacKuil TEXHUYECKUI KO

PACCMOTPEHO PEKOMEH/IOBAHO

Ha 3aCelaHuH K Hay4no-MeToandeckuM COBETOM
«Maremarnueckue, ob0mmue OI'BIIOY ATK
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1. OBIIIAA XAPAKTEPUCTHKA PABOYEN IHPOI'PAMMUBbI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «PU3NUKA»

1.1. MecTo IUCHUILIMHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammsel CITO

O6meoOpazoBaTenbHas AUCHUIUIMHA «DU3MKa» u3ydaeTcss Ha 0a30BOM ypOBHE B
o01eo0pa3oBaTelbHOM — IMKJIE Y4eOHOro IlaHa OCHOBHOM — MpoQecCHOHATbHON
oOpazoBaTenpHOM mporpammbel 1o mpodeccun 15.01.31 Mactep KOHTPOJIBHO-
U3MEpPUTETBHBIX TPUOOPOB U ABTOMATHUKHU.

TpynoemkocTs qucrumuinabl «Pusnka» Ha 6a30BoM ypoBHE coctaBisieT 180 gacos,
U3 KOTOPBIX 88 YacoB BKIIOYAeT MPO(ecCHOHATLHO-OPHUEHTUPOBAHHOE COJIEpIKaHuUE,
yCHJIMBaoIee Mpo(hecCHOHATBHYIO COCTABISIIONIYI0 MO KOHKPETHON NpodeccHu WU
cnenuaibHocTH B 3aBUucuMocTy oT ®PI'OC CIIO npodeccun/cnenuanbHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COAEPIKAHNUE PEATH3YETCS B KAXKIOM paszielie
U1 Bcex Tpodeccuil/crnenuanibHOCTe Ha MaTepuaie KEWCOB, CBSI3aHHBIX C aHAIU30M
OMAacCHOCTEW, PHUCKOB, METOJOB 3alllUThl Ha pabodyem wmecTe Oyayero padouero,
CITy’aIllero WIH CIEeHUaINCTa CPETHETO 3BEHA.

OcBoenue pabouel mporpaMmbl 00111€00pPa30BaTEIIBHON AUCIUTIMHBI BO3MOYKHO C
OpPUMEHEHUEM  DJIEKTPOHHOrO OOYy4YeHHss Y JIUCTAHIMOHHBIX  00pa30oBaTEIbHBIX
TEXHOJIOTUM MPU U3YUCHUH BCEX TeM 0e3 MepeCcTaHOBKH.

1.2. llenu v mu1aHupyeMble pe3yJabTAaThl 0CBOEHMsI JUCHMILIUHBI:
1.2.1. Hean TUCHMILTHHBI

Conepxanue MporpamMmbl  00IIe00pa3oBaTebHOM  AUCHMIUIMHBL  «Du3nkay
HAIPAaBIICHO HA JOCTHKCHHE CIICIYIOMINX IIeJICH:

o dbopmupoBaHrue y OOYYaIOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHMs,
3HAYUMOCTH (PU3NYECKUX 3HAHUH ISl COBPEMEHHOTO KBATU(DHUITMPOBAHHOTO CTICIIMATNCTA
IIPY OCYIIIECTBICHUH €ro MPOGECCUOHAITBHON ACSTENBHOCTH;

o (opMupOBaHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

o OBJIaJICHUE cnenupuyeckon CUCTEMOU duznyecKux ITOHATH,
TEPMUHOJIOTHEN U CUMBOJIMKOW;

o OCBOEHHME OCHOBHBIX (DU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTE;

o OBJAJCHUE OCHOBHBIMM METOJAaMU HAYYHOI'O IO3HAaHHUS  IPUPOJIBI,

UCIOJIb3YEMBIMU B (u3uKe (HaOII0AeHHE, OMUCAHUE, U3MEPEHUE, BBIIBUYKEHUE TUIIOTES,
POBEJICHUE IKCIIEPUMEHTA);

o OBJIAJICHUE YMEHHUSIMU 00pabaThiBaTh JaHHBIE JKCIEPUMEHTA, OOBICHATH
NOJIyYCHHbIE  pe3yJibTaThl, YCTAaHABIMBAaTh 3aBHUCHUMOCTH MEXIy (U3UUECKUMU
BEJIMYMHAMU B HA0JI10/1aeMOM SIBJICHUH, J€JIaTh BHIBOJIBI,

o dbopMupoBaHre yMEHHUS pemath (U3NYECKUE 3aJaddl PasHbIX YpPOBHEH
CJIOKHOCTH,;
o pa3BUTHE II03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX

CIIOCOOHOCTEM B TIpoIlecce MPUOOPETEHUs] 3HAHUW C HCMOJIb30BAHUEM Pa3IUYHBIX
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HMCTOYHUKOB HH(OPMALIMA M COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUH; YMEHUM
(dopMynupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO IO OTHOIIECHUIO K (PU3UUECKON
uH(pOpMaInH, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

o BOCITUTAHUE YYBCTBA I'OPJIOCTH 32 POCCUNUCKYIO (DU3UUECKYIO HAYKY.
OcBoenue kypca O/l «®@uzukay npeamnoaracT peueHue CieIyonux 3axa4:
o npuoOpeTeHre 3HaHui 0 GyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX, JICKAIIUX

B OCHOBE COBPEMEHHOW (hM3MUECKON KapTUHBI MUPA, MIPUHIIUIIOB JACUCTBUS TEXHUYECKUX
YCTPOWCTB U IMPOU3BOJICTBEHHBIX POLECCOB, O HAN0OJIEEe BaXKHBIX OTKPBITUSAX B 00JACTH
($U3MKH, OKa3aBIINX OMPEICISIONICe BIUSTHIE Ha Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

L4 IIOHMMAaHHC (1)H31/I‘-ICCKOI>1 CyIIHOCTH ﬂBJICHHﬁ, MMPOABAIOINNUXCA B pPaMKax
HpOHSBOI{CTBCHHOﬁ ACATCIIBHOCTH,
L OCBOCHHE CIIOCOOOB MCITOJIb30BaHMS (I)I/IBI/ILICCKI/IX 3HAHUU I pCHICHUA

OPAaKTUYECKUX M  Npo(ecCHOHAIBbHBIX 3a1ad, OOBSCHEHUS SBICHUW IPHUPOJBI,
MIPOU3BOACTBEHHBIX U TEXHOJIOIMYECKHUX MPOIECCOB, MPUHILIUIIOB JIEUCTBHUS TEXHUYECKHUX
MPUOOPOB U YCTPOUCTB, 0OeceueHrs 0€30MaCHOCTH MPOU3BOJICTBA U OXPAHbI IPUPOIBI;

o dbopMupoBaHrUE YMEHUN periaTh y4eOHO-TIpaKTUUECKUe 3a/1aun (PU3UYECKOro
COJIEpKaHUs ¢ yU€TOM NMpodhecCHOHANTBHON HATPaBIEHHOCTH;

o npUOOpETEHHE OMbITAa MO3HAHUS U CAMOTIO3HAHUS; YMEHUM CTAaBUTH 3aJ]a4H U
pemaTs npoodsieMbl ¢ Y4ETOM npodhecCHOHATBHONU HAIIPaBICHHOCTH;

o dbopMupoBaHWEe YMEHHUI HMCKaTh, AaHAJIU3UPOBATh M  00pabaThIBaTh
(du3nuecKkyro HHPOPMALHIO C YUYETOM NpodheCcCHOHATBHOM HAIPaBIEHHOCTH;

o MOATrOTOBKA O0YYAIOIIMXCS K YCIEUTHOMY OCBOCHUIO TUCIUIUIMH U MOAYJEH

npo(eCCUOHATIBHOTO IUKJIAa: (OPMHpPOBAHHE y HUX YMEHHUHW M ONbITA JEATEIbHOCTH,
XapaKTepHBIX JJI1 Tpodecchii / JOMKHOCTEH CHyXKallluX WM  CHCIUaTIbHOCTEH,
MOJy4yaeMBbIX B IPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aUsX;

o MOJATOTOBKAa K  (OPMHUPOBAHMIO  OOIIMX  KOMIIETCHIMM  OyayIiero
cnenuaiucTa:  caMooOpa3oBaHUs,  KOMMYHHMKAallUM,  TPOSIBICHUS  TIPakIaHCKO-
MMaTPUOTUYECKOW TMO3ULMHU, COTPYIHHYECTBA, NPHUHATHSA PEUIEHWA B CTAHAAPTHOW U
HECTAaHJAPTHOW CUTYyalUsiX, NPOEKTHUPOBAHUSA, MPOBEACHUS (DPUINYECKUX H3MEPEHHUI,
3¢ (pexTUBHOrO M 0€30MacHOr0 HMCIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKUX YCTPOMUCTB,
COONIO/IEHNs TpaBWJ OXpaHbl TpyAa MNpu padoTe ¢ (Qu3nyeckumMu MpudopaMu u
000py1IOBaHUEM.

Oco0eHHOCTh (POPMUPOBAHMS COBOKYITHOCTH 33124 U3YUYECHHS (PUBUKU JJI CUCTEMBbI
cpenHero npodeccnoHanIbHOro 00pa30BaHMsl 3aKJIF0YAETCs] B HEOOXOIMMOCTH peain3aliiu
Mpo(eCCUOHATILHON HAIMpPaBICHHOCTH peIIaeMbIX 3aaad, yué€Ta OCOOEHHOCTEH cdepsl
JeSTeIbHOCTU Oy IyIUX CIEHUATNCTOB.

B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI O0YYaIOUIUIICs TOJKEH 3HATh:

® CMBICH MOHATHI: (pU3HUECKOe SBIIEHUE, TMIOTE3a, 3aKOH, TEOpHs, BELIECTBO,
B3aMMOJICCTBHE, JJIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (OTOH, aTOM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3ITYyUEHUS;

® CMbICT (PU3MYECKHX BEJIUYHMH: CKOPOCTh, YCKOpPEHHUE, Macca, Cuja, UMITYJIbC,
paboTta, MexaHWYecKas OJHEprusi, BHYTPEHHsSI SHEprus, aOCOJIOTHAs TeMIeparypa,
CPEIHss] KHHETUYECKasl SHEPIUsl YacTHI] BEIIECTBA, KOJUYECTBO TEIIOTHI, dJIEMEHTAPHBIN
BJIEKTPUYECKUU 3aps;
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® CMBICT (PU3MUECKHUX 3aKOHOB KJIACCHMYECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpaHEHUsI DJHEPruu, HMIYJIbCa U DIEKTPUYECKOrO 3apsla, TEPMOIAMHAMUKH,
AJIEKTPOMAarHuTHOM MHIYKIUH, GoTodPdeKTa;

® BKJIaJ POCCUMCKUX W 3apyOE€kKHBIX YUYEHBIX, OKa3aBIIWX HaWOOJIbIlIEE BIUSHUE
Ha pa3BUTHE (PU3HUKY;

B pe3ynbraTe 0CBOEHUS AUCIUIUIMHBI O0YYaIOUTHIICS TOMKEH YMETh:

® TPOBOAMTH HAOJIO/IEHUS, TNIAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI,

® BBIIBUIaTh TUIIOTE3BI U CTPOUTH MOJEIIH,

® [IPUMEHATH MOJYYEHHBbIC 3HAHUS MO (U3HUKE JJI1 OOBICHEHHS] PA3HOOOpPA3HBIX
(Gu3HUECKUX SBJICHUM U CBOWCTB BEIIECTB;

® [PAKTHUYECKH HCIOJIb30BATh (DU3MUECKHUE 3HAHUS;

® OIICHUBATh JJOCTOBEPHOCThH €CTECTBEHHO-HAYYHON MH(POPMAIINH;

® UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS JUIsl PELICHUS] MPaKTUYECKUX
3aJa4 TOBCEJHEBHOW JKM3HH, oOecnedyeHus Oe30IacHOCTH COOCTBEHHOW IKU3HH,
paloHaIbHOIO IPUPOIONOIB30BAaHUS U OXPaHbl OKPYKAIOLIEH cpebl.

® ONUCHIBATh U OOBACHATH (PU3MUECKUE SIBICHUS U CBOWCTBA TEJN: CBOMCTBA ra3oB,
KHUAKOCTEH M TBEPIABIX TEN; OJICKTPOMArHUTHYIO WHIYKIUIO, PacHpOCTpaHEHUE
AIIEKTPOMATrHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYCHHE U TIOTJIOIICHHE CBETa
aToMoM; GotorpdexT;

® OTJIMYATh THUMOTE3bI OT HAYYHBIX TEOPHIA;

e JleJaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAILHBIX JAHHBIX;

® T[PHUBOIUTH NPUMEPHI, TOKA3BIBAIOIIME, YTO: HAOMIOAEHUS M DKCIEPUMEHT
SBIIIOTCSI OCHOBOM [IJISl BBIABKIKCHHSI THUIOTE3 W TEOPH, MO3BOJIIOT IPOBEPUTH
HMCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (PU3NUECKAsI TEOPHs AT BOZMOKHOCTh OOBSICHATH
W3BECTHBIC SIBICHUS MPHUPOABI W HaydHble (DaKThl, MPEICKa3bIBaTh €Il€ HEU3BECTHHIC
SIBJICHUS;

® [PUBOJUTH MPHUMEPHl MPAKTHUUECKOTO HCIOJIb30BAHUSA (PU3NYECKUX 3HAHUI:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKH W DJIEKTPOJAMHAMHKUA B DHEPreTHKE; Pa3IHMYHBIX
BUJIOB DJIGKTPOMArHUTHBIX M3JTYyYEHUW IS Pa3BUTHS Paguo U TEICKOMMYHHUKAIIHM,
KBaHTOBOW (DU3UKH B CO3/IaHUU SJIEPHOM SHEPTETUKH, JIa3EPOB;

e BOCHPUHMMATH U Ha OCHOBE TMOJYYCHHBIX 3HAHUW CaMOCTOSTEIHHO OIICHUBAThH
uH(popmanuio, coaepxamryrocs B cooduenussx CMU, UnrepHeTe, Hay4YHO-TIOMYJISIPHBIX
CTaThsIX.

® TIPUMEHSTH MMOJyYCHHBIC 3HAHUS JIJIS pelIeHHs (PU3NIECKHX 3a/1ad;

e  OMpENeSITh XapakTep (pU3MUECKOro MpoLecca o rpaduKy, Tabiue, hopMyIe ;

U3MEPATh PsAA (PU3MYECKHX BEJIWYMH, TPEICTABIsIsl PE3yNbTaThl U3MEPEHHH C
Y4ETOM HX IOTPELIHOCTEMN.

1.2.2. Ilimanupyembie  pe3yJibTATBI  OCBOCHHs  001I€00pa30BaTENbHOIM
qucUIIMHBI B c00oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue JUCUUIUIMHA uMeeT npu (popmupoBanuu u pa3sutuu OK (OK
yrazvisaromes uz Hoso2o maxema @I'OC CIIO 2022 2o00a no npogeccuu/cneyuaibHocmu)



Koa u nanmenoBanue
¢dopMupyemMbIX KOMIIETEHLMIA
OK 01. Beibupats ciocoOsbI
penieHus 3anad
npodeccruoHanbHOM
NEATEeIbHOCTU PUMEHUTEIBHO K
Pa3JIMYHBIM KOHTEKCTaM

I[lnanupyemble pe3yabTaThl 0CBOEHUS IMCUMILINHBI

Oommuel
B yacTu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTH K TPY/1y, OCO3HAHHUE IICHHOCTH
MacTepCTBa, TPYA0II00HUE;

- TOTOBHOCTbH K aKTUBHOM JIEITEIHLHOCTHU
TEXHOJIOTHYECKOMN U COIMAIbHOMI
HaIpaBJIEHHOCTH, CIOCOOHOCTh
VHULIMUPOBATh, INITAHUPOBATH U
CaMOCTOSITEIIBHO BBITOJIHATH TAKYIO
JICSITCIbHOCTD;

- UHTEPEC K pa3Iu4HbIM chepam
podeCCHOHATILHON JeATeIBHOCTH,

OBJageHne YHUBEPCAIbHBIMHI YUeOHBIMH

NMO3HABATEJIbHBIMH JA€HUCTBUAMM:
a) 0a3oBbIe JIOTHYECKHe AeiiCTBUA.

- CaMOCTOSITENBHO (hOPMYIUPOBATH U

aKTyaJIu3upoBaTh NpoOIIeMy, pacCMaTpUBATh

€€ BCECCTOPOHHC,

- YCTaHABJIMBATh CYLIECTBEHHBIN ITPU3HAK

JucuuinHapHbie2

- chopMUpOBaHHOCTH MPEACTABICHUH O
poJii 1 MecTe (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM Hay4YHOU KapTUHE MUPA, O
crucTeMoo0pa3yromiei poiau GU3uK B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKHU U
COBPEMEHHBIX TEXHOJIOTHUM, O BKJIAJIE
POCCHICKUX U 3apyOE€KHBIX YUEHbIX-
(U3HUKOB B pa3BUTHE HAYKH, IOHUMAaHHE
(bU3UYECKON CYITHOCTH HAOII0/1aeMbIX
ABJICHUN MUKPOMHpPA, MAaKpOMHpa U
MeraMmmpa; HIOHUMaHUE pOJId aCTPOHOMUHU
B IIPAKTUYECKOM EATEIbHOCTH YEJIOBEKa U
JaJbHEHIIIeM Hay9HO-TEXHUIECKOM
pa3BUTHH, posin (pU3uKH B POPMUPOBAHUU
Kpyrosopa 1 pyHKIMOHAIbHON
TPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHS
NPAaKTHYECKUX 3a7ay;

- BJIAJI€Th OCHOBOIIOJIAratoIMMU
(bU3UYEeCKUMU TTOHITUSIMU U BETUIHHAMH,
XapaKTEPU3YIOMIUMHU (HU3UIECKUE
MPOIIECCHI (CBSA3aHHBIMU C MEXaHUYECKUM

1 YKasbIBatoTca popmMmmnpyemble IMYHOCTHbIE U MeTanpeameTHble pesynbTaTtel M3 PrOC COO (B nocnegHe peaakumnm ot 12.08.2022) B otrnaronbHon popme

2 AncumnanHapHble (NpegMeTHble) pe3ybTaTbl YKa3blBatOTCA B COOTBETCTBMM C UX NOAHbIM NepedHem Bo PIOC COO (B nocneaHel pegakumm ot 12.08.2022)



WJIM OCHOBAHUS JIJISl CPaBHEHMUS,
knaccudukanuu u 00001IeHNUS;

- OTIPEJICNIATH 1SN JCATSIILHOCTH, 33/1aBaTh
napaMeTphl U KPUTEPUH UX TOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTHU U
IPOTUBOPEYHS B paCCMaTPUBAEMBIX
SBJICHUSIX;

- BHOCUTb KOPPEKTHUBHI B JESATEIHHOCTbD,
OIICHUBATh COOTBETCTBHUE PE3yJbTATOB
IIEJISIM, OIICHHBATh PUCKHU TIOCIICIACTBUN
NEeATETHbHOCTH;

- pa3BUBATh KPEATHBHOE MBIILICHUE TIPH

pelLIEHUN KU3HEHHBIX TTPOOIeM
0) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eiCTBUSA:

- BJIAJICTh HABBIKAMU y4eOHO-
WCCIIEIOBATENIbCKOM U POEKTHOU
NESATEIbHOCTH, HABBIKAMU Pa3peIICHUS
npoOJieM;

- BBISIBJISITh IPUYMHHO-CJICJICTBEHHbBIC CBA3U
Y aKTyaJIu3upoBaTh 3aJ1auy, BbIJIBUTATh
TUIIOTE3Y €€ PELICHUS, HAXOAUTh apTyMEHTBI
JUISL TOKA3aTeNbCTBA CBOMX YTBEPKIACHHUM,
3aJ1aBaTh MApaMETPbl U KPUTCPHUU PELLICHUS;

- AHAJIM3UPOBATH ITOJIYUYCHHBIC B XO/IC
PCUICHUA 3a1a49M PC3YJIbTAaThbl, KPUTUICCKU

JIBIDKCHHEM, B3aHMOJICHCTBHEM TeEJI,
MEXAaHUYECKUMHU KOJIEOAHUSIMHU U
BOJTHAMHU; aTOMHO-MOJIEKYJIIPHBIM
CTPOCHHEM BEIIIECTBA, TEIJIOBBIMU
MpoIIeCCaMU; JICKTPUUYECKUM U
MarHUTHBIM TTOJISIMU, SJIEKTPUIECKAM
TOKOM, 3JIEKTPOMarHUTHBIMU
KOJIeOaHUSIMHU M BOJIHAMU, OIITHYECCKUMHU
SIBIICHUSIMU, KBAaHTOBBIMU SIBJICHUSMHU,
CTPOEHHUEM aToOMa U aTOMHOTIO SiIpa,
PaIMoOaKTHBHOCTHIO); BIAJACTh
OCHOBOIIOJIAralOIMMH aCTPOHOMUYECKUMU
TTOHATHSIMH, TTO3BOJISIOIIUMU
XapaKTepru30BaTh MPOIECCHI,
MPOUCXO/IAIINE HA 3BE€3/1aX, B 3BE3/THBIX
CHUCTEMAX, B MEXKTAJIAKTUYECKOMN CpeNE;
NBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO
3Be3] U Bceenennoii;

- BJIaJICTh 3aKOHOMEPHOCTSIMM, 3aKOHAMU U
TEOPHUSIMHU (3aKOH BCEMUPHOTO TATOTCHUS,
I, IT u III 3akonsl HeroTOHA, 3aKOH
COXPaHEHHS] MEXaHUYECKOW SHEPTHUH,
3aKOH COXPAHEHUS UMITYJIbCA, TPUHLIUI
CyNEpIO3ULINM CUJI, TPUHITUII
PaBHOIIPABHOCTH UHEPIIUAIIBHBIX CUCTEM



OLOCHNBATH UX JOCTOBCPHOCTD,
IMPOTrHO3UPOBATH U3MCHCHHC B HOBBIX
YCIIOBHAX,

- YMCTb IICPCHOCUTL 3HAHUS B
IMTO3HABATCJIbHYIO U ITPAKTUYCCKYIO o0macTu
KN3HCACATCIbHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
peAMETHBIX 00JIacTei;

- BBIJIBUI'aTb HOBLIC UJACH, IIPCAJIaraTb
OPUT'MHAJIBHBIC ITOAXOAbI U PCIICHUA,

- CIIOCOOHOCTh X UCIOJIb30BaHUs B
NIO3HABATEJIbHOM U COLMAJIbHOM ITPAKTHKE

0TCUYE€Ta; MOJIEKYJIAPHO-KHHETUYECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, TA30BbIE
3aKOHBI, IEPBBI 3aKOH TEPMOJUHAMUKHY;
3aKOH COXPaHEHHUs JIEKTPUUYECKOTO
3apsana, 3akoH Kyinona, 3akon Oma 1yt
ydJacTka 1enu, 3akoH OMa Juist IOJTHON
AIEKTPAYECKON 1enu, 3aK0H JIKoyns -
JleHna, 3aKOH IEKTPOMAarHUuTHOM
UHAYKIUH, 3aKOH COXPAHEHUs SHEPTHH,
3aKOH NPSAMOJIUHENHOTO PACIIPOCTPAHECHHUS
CBETA, 3aKOH OTPAKEHHUSI CBETA, 3aKOH
IIPEJIOMJIEHUS CBETA; 3aKOH COXPAHECHUS
SHEPIUH, 3aKOH COXPAHEHMS UMITYJIbCa,
3aKOH COXPAaHEHHUs IEKTPUYECKOTO
3apsja, 3aKOH COXpaHEHHsI MacCOBOTO
yucia, NoCcTyJiaTel bopa, 3aKoH
PaAMOAKTUBHOTO PACIa/ia); yBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB U
3aKOHOMEPHOCTEHN NpU aHaJIU3e
(bu3HUECKUX SIBICHUI U MPOIIECCOB;

- chopmMupoBaTh YMEHHSI peniaTh
pacyeTHBIC 3a/1a4M C SIBHO 3aIaHHOM
bu3uYECKON MOJIETBIO, UCTIOJIB3YS
bu3uYecKre 3aKOHBI U MPUHIIMIIBL, HA
OCHOBE aHajr3a yCJIOBHUA 3a/1auu



OK 02. Vcnionb30Bath
COBPEMEHHbBIE CPEJICTBA MIOUCKA,
aHaJlM3a U UHTEePIpeTalun
uH(popmanuu, 1
nH(}OpPMAIMOHHBIE TEXHOJIOTUN
JUTSI BBITIOJTHEHUS 33124
podhecCUOHAIBHOM

NS TENbHOCTU
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B o0J1acTH HEHHOCTH HAYYHOT'O MIO3HAHUA:

- c(pOpMUPOBAHHOCTH MUPOBO33PEHU,
COOTBETCTBYIOILIET'O COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO HA TUAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B TIOJIMKYJIETYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3bIKOBOM 1
YUTATEIBCKON KYJIbTYPhI KaK CpE/ICTBA
B3aUMOJICHCTBUS MEXY JIFOJbMU U
MO3HAHUS MUPA;

- OCO3HAaHHUEC NCHHOCTHU HaquOﬁ

BBIOUpATh (PU3UUECKYIO MOJECIb, BBICISTh
bu3nuecKue BeIMYUHbI U (OPMYIIbI,
HEO0OXOIUMBIE ISl €€ pelIeHus,
IPOBOJUTH PACUETHI U OLICHUBATH
PEaIbHOCTD MOJYYEHHOTO 3HAYCHUS
(pM31UECKON BEIMYUHBI; pelIaTh
KaueCTBEHHbIE 33]1a4M, BBICTPANBAsI
JIOTUYECKU HEMTPOTHUBOPEUUBYIO LIETTOUKY
pacCyKJI€HUH C ONOPOM HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE
SIBJICHUS

-chopMHUPOBATh YMEHHUS YIUTHIBATh
TpaHUIIbl MIPUMEHEHUS N3YUYECHHBIX
(bU3UYECKUX MOJIeIeH: MaTepualibHas
TOYKa, UHEpLUHAIbHAS CUCTEMA OTCUETA,
WJICAJIBHBIN Ta3; MOJAEHN CTPOEHUS Ta30B,
KUJIKOCTEU U TBEPJIBIX TEJ, TOUCUHBII
BJICKTPUYECKUI 3apsifl, IepHAs MOJEIb
aToMa, HyKJIOHHAsI MOJENb aTOMHOTO s1]1pa
NP pelIeHUuU (PU3NISCKUX 3a71a4;

- chopMupoBaTH COOCTBEHHYIO MTO3HIIHIO
10 OTHOIICHUIO K (PU3UIECKOM
uHpOpPMAaITNH, TOTy4aeMOl U3 Pa3HbIX
WCTOYHHUKOB, YMETh UCIOJIb30BATh
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ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBJIATDH
IMPOCKTHYIO K UCCICAO0BATCIBbCKYIO
ACATCIIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC,

OsJagenue YHuBepCaJlbHBIMHU yqeﬁnban
NMO3HABATEJIbHBLIMH A€HUCTBUSIMHU

B) padora ¢ unopmanuei:

- BJIaJICTh HAaBBIKAMH TTOJTYUYCHUS
nH(})OpMAITUN U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSTENIHO OCYIIECTBIISITH MOUCK,
aHaJIN3, CUCTEMATU3AIMIO U UHTEPIIPETAIUIO
uH(OPMAITUU PA3TMYHBIX BUIOB U (hopm
IIPE/ICTaBIICHNUS,

- CO3/71aBaTh TEKCTHI B Pa3JINYHBIX (popmaTax
C Y4eTOM Ha3zHaueHMs HUH(OpMaLUU 1
LEJIEeBOM ayUTOPUH, BEIOUpAs ONTUMATBHYIO
(dbopMy npeCTaBIICHUs U BU3yaJlU3alluu;

- OLICHUBATbH JOCTOBEPHOCTB, JIETUTUMHOCTh
uH(pOopMaIK, €€ COOTBETCTBUE MTPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HCTI0JIB30BATh CPEACTBA MHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B
pELIEHNN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX

U(pOBBIE TEXHOJIOTHH JIJIS1 IOKMCKA,
CTPYKTYpPUPOBAHHUS, UHTEPIIPETALIUN U
IpeICTaBICHNs y4eOHOW U HAyYHO-
HOMYJIIPHON HH(OpPMALIUK; Pa3BUTh
YMEHHUSI KPUTUYECKOTO aHaIN3a
noJiyqaemMoi nH(popManuu



OK 03. [TmanupoBats u
pealn30BbIBaTH COOCTBEHHOE
poQecCuOHAILHOE U
JMYHOCTHOE Pa3BUTHE,
peITPUHUMATEIHCKYTO
JESITEIbHOCTD B
npodeccuoHanbHoM cdepe,
UCTIOJIH30BATh 3HAHMUSI 110
(rMHaHCOBOM TPAaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX
CUTYaIHIX
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Y OPTaHU3AIMOHHBIX 3374 C COOI0IEHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKU
0€301acHOCTH, TUTHEHBI,

pecypcocOepekeHus, TPaBOBbIX U ATUYECKUX

HOPM, HOpM HH(POPMAITHOHHOM
0e30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMS U
3a1UThl HH(OpMaLU, HTHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTU

B o0J1acTH 1yXOBHO-HPABCTBEHHOI0
BOCIIMTAHMSA:

-- c(popMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHUSI, STUYECKOTO MMOBEIACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALMIO U
PUHAMATH OCO3HAHHBIC PEIICHUS,
OpPUEHTHPYSICh HA MOPaJIbHO-HPaBCTBECHHbIE
HOPMBI U LIEHHOCTH;

- OCO3HAHKE JMYHOTO BKJIa/Ia B TIOCTPOCHUE
YCTOWYUBOTO OYyIyIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
poaUTENsM U (WIN) IPYTUM YJIEHAM CEMBH,
CO3JaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOIO
NPUHATHS HUEHHOCTEN CEMEWHOW )KU3HU B

- BIIQJICTh OCHOBHBIMHU METOAAMH
HAYYHOTO MO3HAHUS, HCTIOIb3yEMbIMHU B
(u3MKe: MPOBOIUTH NMPSAMbIE U KOCBEHHBIE
U3MepeHHs PU3NUECKUX BEJIUYMH,
BbIOMpasi ONTUMANIBbHBIN CIIOCO0
MU3MEPEHHSI U UCTIOJIb3YS M3BECTHHIC
METOJIBI OIICHKHU TIOTPEUTHOCTEH
WU3MEPEHUN, TPOBOJIUTH UCCIEA0BAHUE
3aBUCHUMOCTEH (PU3NIECKUX BETUYHH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHU,
OOBSCHATH MOJTYYCHHBIE PE3YIbTATHI,
UCTIOJIB3Ys (PU3NYECKUE TEOPUH, 3aKOHBI U
TIOHSATHUSA, U JIeTIaTh BHIBOJBI; COOTIOAATH
npaBuiia 0€30MacHOro TpyJa Npu
NIPOBEJICHUH UCCIICIOBAaHUH B paMKax
y4eOHOro IKCIepUMEHTa U yueOHO-
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COOTBETCTBHHM C TPAAULIMSIMHA HAPOJOB
Poccun;

OBJIaIICHI/Ie YHuBepCaJlbHbBIMHU
PEryJasiTUBHbIMHA I[eﬁCTBHHMH:

a) caMOOpraHu3anms:

- CAMOCTOATCIIbHO OCYIICCTBJIATD

IMTO3HABATCIIbHYIO ACATCIbHOCTD, BEIABIIATD

poOJIeMBbI, CTaBUTh U (POPMYIIUPOBATH

coOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOM
NESTEIbHOCTU U KU3HEHHBIX CUTYAIUSAX;

- CaMOCTOSITEIBHO COCTABJIATH TUTAH PEIICHUS
1po0JIEMBI ¢ Y9€TOM MUMEIOIIHUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEN U
IIPEAIIOYTECHNM;

- JaBaTb OLICHKY HOBBIM CUTYAllUSAM,

croco0CTBOBATH (POPMUPOBAHUIO U

MIPOSIBJICHUIO ITUPOKOW SPYAULIAN B PA3HBIX
00J1acTsAX 3HAHUH, TOCTOSIHHO TIOBBIIIATH

CBOI1 00pa3oBaTeIbHBIN U KYJIbTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

HCCIIEIOBATENLCKOM 1eATEILHOCTH C
UCTIOJb30BaHUEM I (PPOBBIX
U3MEPHUTEIbHBIX YCTPOUCTB U
71a60paTOPHOTO 000PYI0BAHUS;
c(hOPMHUPOBAHHOCTH MPEACTABICHUI O
METO/IaX TOJYYCHHS HAyIHBIX
ACTPOHOMUYECKUX 3HAHUN



OK 04. D¢ dexTuBHO
B3aUMO/IEICTBOBATh U padOTaTh B
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MCIIOJIb30BaTh IPUEMBI peIeKCUU IS
OLIEHKH CHUTYyalllH, BEIOOpa BEPHOTO
pelieHus;

- YMCTh OLICHNBATb PYCKHU U CBOCBPCMCHHO
IMPUHUMATDh pCHICHU 110 X CHUIKCHHUIO,

B) IMOIMOHAJIbLHbI HHTEJJIEKT,
NpeAnoJarauui c(popMUPOBAHHOCTD:

BHYTPEHHEW MOTUBAIIMHU, BKIIFOYAIOIIEH
CTPEMJICHHUE K JOCTHXXEHHUIO IETIA U YCIIEXY,
OINTUMHU3M, HHUIITUATUBHOCTh, YMEHUE
JICICTBOBATh, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

- HMITIATHH, BKJIIOYAFOIIEH CITOCOOHOCTH
ITOHUMATh YMOI[MOHAJIBEHOE COCTOSTHUE
JPYTHX, YYUTBIBATh €0 MPU OCYIICCTBICHUN
KOMMYHHKAIIMH, CIOCOOHOCTh K COYYBCTBHIO
U COIEPEIKNBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIFOUAFOIINX
CIIOCOOHOCTH BBICTpaUBaTh OTHOLICHHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCS, TPOSIBIATH
UHTEpEC U pa3peniaTb KOHQIUKTHI

- TOTOBHOCTb K CAMOPa3BUTHIO,

- OBJIaJIETh YMEHUSAMHU pabOTaTh B IPyIIe
C BBIITOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX



KOJVNICKTUBC U KOMaHAC
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CaMOCTOATCIBHOCTH 1 CaMOOIIPCACIICHUTO,

-OBJIaJICHUE HAaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHON U
COIIMAILHOM JIESITEIbHOCTH;
OBJaieHHe YHHBEPCAJbHBIMH

KOMMYHMKATHUBHBIMH 1€ CTBUAMM:
0) coBMeCTHas J1eITeJIbHOCTD.

- IOHUMATh U UCIIOJIb30BaTh IIPEUMYLIECTBA
KOMAaHJTHOM Y MH/IUBUIYaIbHOUN padOTHI;

- IPUHUMATh LI COBMECTHOMN
NEeATEeIbHOCTH, OPTaHU30BbIBATh U
KOOPAUHUPOBATH JEHUCTBUS 1O €€
JIOCTMKCHMIO: COCTaBJISITh IJIaH JCHCTBUM,
pacrpenensiTb poJiv C y4eTOM MHEHUI
YYaCTHUKOB OOCYKIaTh PE3YJIbTAThHI
COBMECTHOM paboThI;

- KOOPJAMHHUPOBATH U BHITIOJHATH padOTy B
YCIHOBHUSIX PEATBHOI0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIICCTBIIITDH ITIO3UTUBHOC CTPATCTUICCKOC
IMOBCJICHUC B PA3JIMYHBIX CUTYyalIHUAX,
IIPOABIIATE TBOPUYCCTBO U B006pa}KeHI/I€,

poJiell, MIaHupOBaTh pabOTy TPYIIIHL,
paIMoOHAIBFHO PACHPEICIISATh 1eATEIIbHOCTh
B HECTaH/IAPTHBIX CUTYallUAX, aJleKBaTHO
OLIEHUBATh BKJIAJ] K&KIOTO U3 YYaCTHUKOB
TPYIIIBI B PELICHHE PacCMaTpUBAEMO
poOJIeMbl



OK 05. OcymecTBisiTh yCTHYIO U
MMCbMEHHYI0 KOMMYHHKAIMIO HA
roCyJAapCTBEHHOM SI3bIKE
Pocculickon ®@enepanuu ¢
Y4ETOM OCOOCHHOCTEM
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa
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OBITh MHUIIMATUBHBIM

OBJIaIICHl/Ie YHuBEpCaJlbHBIMHU
PEryJasiTUBHbIMHA I[eﬁCTBHHMH:

) NIPUHATHE ce0s1 U APYTUX JIKeH:

- IPUHUMATh MOTUBBI U ApIYMEHTBI APYTHUX
JIIOJIEW TIPY aHAJIA3€E PE3YIbTATOB
NEeSATENbHOCTH;

- PU3HABaTh CBOE MPABO U MPABO JPYTUX
JTIOACH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C
MO3UIMU JIPYTOT0 YEJI0BEKa
B 00/1acTH 3CTEeTHYECKOI0 BOCIUTAHUA:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUYAS
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH BOCIIPUHUMATh Pa3IMYHbIE
BUJIBl UCKYCCTBA, TPAAULMU U TBOPUYECTBO
CBOETO0 U IPYTHX HAPOAOB, OLYIIATh

SMOLMOHAIILHOE BO3IEMCTBUE UCKYCCTBA;

- Y6C}K,Z[€HHOCTB B 3HAYUMOCTH JJIA

- chopMHpOBaTh YMEHUS paclo3HABATH
du3nueckue BIeHUs (MPOLECCHI) U
OOBSICHATH MX HA OCHOBE M3yYEHHBIX
3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE
IBUKEHHE, CBOOOAHOE Ma/ieHue Tell,
JBUKCHHE IO OKPY>KHOCTHU, MHEPITHS,
B3aMMOJICHCTBHE Te, KojebaTenpbHOoe
JIBUKCHHE, PE30HAHC, BOTHOBOE
nBrkeHue; muddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE KUAKOCTEN U
TBEP/bIX TEJ, U3BMEHEHUE 00beMa TeJ Mpu
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JUYHOCTH U 00IlIECTBA OTEUECTBEHHOTO U
MHUPOBOT'O UCKYCCTBA, STHUUYECKUX
KyJbTYPHBIX TPAJAULIMI U HAPOJTHOTO
TBOPUYECTBA;

- TOTOBHOCTB K CAMOBBLIPAKCHHUIO B PA3HbIX
BHAAX UCKYCCTBA, CTPCMIICHHUC IIPOABIIATD
KadycCTBa TBOp‘lGCKOﬁ JIMIYHOCTH,

OBJajieHHe YHHBEPCAJIbHbIMH
KOMMYHHKATUBHBIMHM [1€fiCTBUSIMU:

a) o01eHue:

- OCYIICCTBIIATh KOMMYHHKAITUU BO BCEX
cdepax KU3HH,

- pacmo3HaBaTh HeBepOaIbHbIC CPEICTBA
oOIIeHu s, TOHUMATh 3HaYEHUE COIIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEIMOCHUTKH
KOH(MDIIUKTHBIX CUTYaIlUH U CMATYATh
KOH(DIIUKTHI;

- Pa3BEPHYTO U JIOTUYHO M3Jarath CBOIO
TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB

HarpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, UCTIAPEHUE, KOHICHCAITHS,
TUTaBIICHUE, KPUCTAUIN3AIINS, KUTICHNUE,
BJIQKHOCTH BO3/IyXa, CBSI3b CPEIHEH
KUHETUYECKOW YHEPTHH TETIJIOBOTO
JBH>KEHUST MOJIEKYJ C a0COJIIOTHOM
TEMITepaTypOH, IIOBHITIICHUE TABJICHUS
rasa IpH ero HarpeBaHUU B 3aKPHITOM
COCyJIe, CBSI3b MEXKIy TTapaMeTpaMu
COCTOSIHUSI Ta3a B U30TMPOIECCax;
AIEKTpU3alUs TeJl, B3aUMOJICHCTBUE
3aps/I0B, HAarpEBaHKE MPOBOIHUKA C
TOKOM, B3aHMMO/ICHCTBUE MarHUTOB,
ANIEKTPOMArHUTHAS WHIYKITUS, JCHCTBUE
MarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM
U IBWOKYITUHCS 3apsl, JICKTPOMArHUTHBIC
KOJIeOaHMs ¥ BOJTHBI, IPSIMOJIMHEMHOE
pacmpocTpaHeHue CBETa, OTPaXKEHUE,
npesioMiIeHUe, HHTepdEepeHITns,
Tudpakiysl U IMOJISpPHU3aIis CBETa,
JTUCTIepCHs CBeTa; (HOTOIIECKTPUICCKUN
s dekT, CBeTOBOE JAaBJICHUE,
BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa
aToMa BOJIOPOa, €CTECTBEHHAS U
MCKYCCTBEHHAS paIMOAKTUBHOCTD



OK 07. ConeiicTBOBATH
COXPAHEHHUIO OKPY KaIOIICH
Cpe/Ibl, PECYPCOCOEPEIKEHHMIO,
MPUMEHSTH 3HAHUA 00
W3MCHEHUH KJIMMaTa, IPHHIIAIIBI
OepeKIIMBOIo IPOU3BOICTBA,

3¢ PeKTUBHO ACHCTBOBATH B
YpE3BbIYAMHBIX CUTYaIIHIX
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B 00J1acTH 2K0JIOrHYe€CKOr0o BOCIUTAHUA:

- c(OPMUPOBAHHOCTH IKOJIOTUIECKOMH
KYJIBTYPbI, IOHUMaHUE BIUSHUS COIIMAIILHO-
HIKOHOMHYECKHUX MPOIECCOB HA COCTOSTHHE
HPUPOIHOMN U COLMATBHOM CPEJIbl, 0CO3HAHHE
rI100aTFHOTO XapaKTepa IKOJIOTUISCKUX
po0em;

- IUTAHUPOBAHUE U OCYIIECTBICHUE ACHCTBUI
B OKPY’KaloIleil cpejiec Ha OCHOBE 3HAHUS
1eJIe YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

AKTUBHOE HEMPUSATHUE JCUCTBUU,
MIPUHOCAIINX BPEJ OKPYKAIOIIEH CPEE;

- YMEHHE TIPOTHO3MPOBATH HEOIArONPHUSTHHIC
9KOJOTHYECKHUE MOCIICICTBUS
MPEIINPUHUMAEMBIX JICUCTBUH,
MPEIOTBPAIIATh UX;

- paCIMPCHUC OIIbITa ACATCIbHOCTH
HKOJOTUYECKON HaIpaBJICHHOCTH,

- OBJIAJICHUE HABBIKAMU y4eOHO-
MCCIIEN0BATEIIBCKOM, TPOECKTHOU U
COLIMAJILHOM AesATEIbHOCTH

- chopmMupoBaTh YMEHHUS IPUMEHSTH
MOJTyYEHHBIC 3HAHUS JJIs1 OO bSICHEHUS
YCJIOBUH MIPOTEKAHUS (PU3NUSCKUX
SABJICHUM B IPUPOJIE U JJIs1 IPUHSATUS
MPAKTUYECKUX PEUICHUI B MOBCETHEBHOM
JKU3HH JUIST oO0ecriedeHUsT 0€30IIacCHOCTH
pu 00pallleHUH ¢ OBITOBBIMU TpHOOpaMu
U TEXHUYECKUMU YCTPOUCTBAMU,
COXpPaHEHUS 3JI0POBbS U COOJIIOICHHS
HOPM 3KOJIOTUYECKOTO MOBE/ICHUS B
OKpYXarolIen cpejie; TOHUMaHUe
HEO0OXOIMMOCTH TPUMEHEHUS
JOCTUXKEHUU (PUBUKU U TEXHOJIOTUH TSt
pPalMOHAIBHOTO MPUPOOTOIb30BAHUS



2. CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA30BATEJBLHOM

JANCHUITIJINHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Buj yueoHoii paGoTnbl Oovem 6
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 180
B T.Y.
1. OcHoBHOE coaep:kaHue 92
BT. U..
TEOPETUIECKOe 00yUeHHE 70
7a00paTOpHBIE 3aHATUS 10
KoHTposibHbIE paOOTHI 12
2. IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHUE 88
BT. U..
TEOPETUYECKOE OOYICHHE 64
1abopaTOpHBIE 3aHATHUS 24
NuauBuayaJbHbIA POEKT (Oa/em)™ ™ HeT

IIpome:kyTouHasi aTTecTanus (IK3aMeH)
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2.2. TemaTu4ecKHii IJIaH U cOlepPKaHMe TUCUUILTUHBI « DU3UKAY

HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTopHble U IPAKTHYECKHE 06 dopmMupyembie
. beM
pa3aesioB U TeM PadoThl, HHAMBUYAJbHBIN NPOEKT (eciu oouue u
npedycmompenut) uacos npogeccuoHaAIbHBI
e
KOMIIeTeHIIH U
1 2 3 4
BBenenne. Conep:xanue yueOHOro MaTepuaJia: 2 OK 03
®u3nka u MeToAbl | Ou3nka — (QyHIaMeHTalIbHAs Hayka O TpUpPoJe. ECTeCTBEHHO-HAYYHBIH METO/] OK 05
[IO3HAHUS, €0 BO3MOXKHOCTH M TPaHUIbl INPUMEHUMOCTU. ODKCIEPUMEHT U TEOpHS B
HayqHOT0 HOSHAHMH | 110 110cce mo3HaHMs npupoisl. MojenupoBanue (GU3MUECKHX SBICHHMHA M IIPOLECCOB.
Ponp oskcnepumeHTa M TeopuM B Ipoliecce NO3HaHWSA npupoisl. Pusnmyeckas
BelMMuMHA. DU3MuUecKue 3aKOHbl. [paHHIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB U]
teopuil. Ilpununun coorBerctBus. IloHsTHE 0 (Qu3MUeckoil KapTMHE  Mupa.
[TorpemHocTy u3MepeHU (U3MUECKUX BEIUYMH. 3HaAueHue pu3uKu npu 0ceoeHuu,
npogeccuit CIIO u cneyuanvnocmeii c1o’
Pa3nen 1. Mexanuka 12(4/-)* OK 01
Tema 1.1 Coaepixanue yuyeOHOro MmaTepuaJia: 2 OK 02
OcHoBbI KHHEMATHKH| MexaHH4YeCKoe IBH:KeHHE W ero BHAbl. MarTepuaiabHasi Touka. CKansapHble U OK 04
eéexmopHbvie pusuueckue genuuunvl. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABM)KECHHS. OK 05
Cucrema orcuera. [lpunimn otHocutenbHocTH [amunes. CrnocoObl  onucaHus
nekeHus.  Tpaekropus. Ilyts. Ilepememenue. PaBHOMEpHOE MPSAMOJIMHENHOE OK 07
nBrkeHue. CKOpOCTb. YpaBHEHUE JABWKEHHS. MrHOBEHHass W CpPEAHSIA CKOPOCTH.
Yckopenue. [lpssMonnHEeNHOE NBUKEHHE C TOCTOSHHBIM YCKOpPEHHEM. JIBHXKeHHe ¢

8 MpogheccuorHanbHO opueHMUPOBAHHbIE 31eMeHMbl COOePHCAHUA 8bi0eseHbl KYypcusom
4

B ckobxrax yxazano Konuuecmeo 4acos, 8bl0eIeHHbIX Ha Peatu3ayuio npo@heccuoHalbHO OPUEHMUPOBAHHO20 COOEPIHCAHUSL
(meopemuueckue 3aHAmMus/1abopamopHvie pabomsot)
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MOCTOSIHHBIM YCKOpPEHHEM CBOOOJIHOTO MajeHus. PaBHOMepHOE IBMKEHHE TOYKH IO
OKPY’KHOCTH, YIJioBasi cKopocTb. LleHTpocTpemurenbHoe yckopeHue. Kunemarnka
abCOIIOTHO TBEPIOTO Tela

Tema 1.2 Coaeprxanue yuyeOHOro MmarepuaJia: 4
OCHOBBI ITMHAMHKH OcHoBHag 3amaya guHaMmuKkn. Cunia. Macca. 3akonbl Mexannku HoroTona. CHibl
B mnpupoae. Cuna TSHKECTH U CHJIA BCEMHPHOTO TATOTEHHA. 3aKOH BCEMHPHOTO
tarotenus. [lepBas KkocmMuueckas CKOpOCTh. J[IBMKeHHE IUTaHET M MalbIX Tell
ConHeuHoli cuctemsl. Bec.
Hesecomoctn. Cuibl ynpyrocru. Cunvt mpenus
Tema 1.3 Conep:xanue yueOHOro MaTepuaJia: 4
3akoHnbl coxpanenusi | Ummyanse Tena. Vmnynbe cuiibl. 3aKoH cOXpaHeHWslI WMIyJibca. PeakTuBHOE
BMeXaHHUKe nBUxKeHue. Mexanuueckaa padoma u mowypocms. Kunemuueckan 3Iuepeus.
Ilomenyuanvnasn snepeus. 3aKon coxpanenus mexanuueckou nepeuu. Pabora cuisl
TSKECTU M CUJIBI yripyrocTu. KoHcepBaTHBHBIE CHITBI.
Ilpumenenue 3axonoeé coxpanenusa. Vicnonb3oBaHWE 3aKOHOB MEXAHUKH  JJIS
OOBSACHEHHS JBUKEHUS HEOECHBIX TEN W JUIsl Pa3BUTHUA KOCMHYECKUX HCCIIETOBAHUH,
TPaHMIBl TPUMEHUMOCTH KJIACCUYECKON MexaHuku. IIpakmuueckoe npumenenue
dusuueckux 3HaHUII 6 NOBCEOHEBHOU MHCUZHU OJ1A UCHONAb306AHUA NDPOCHIBIX
MEXAHUIMO8, UHCIPYMEHM 06, MPAHCNOPMHBIX CPEOCME
Pewenue 3a0au c npogheccuonanvnoit nanpasnennocmoio no pazoeny «Mexanuka) 2
Pa3nen 2. MoJexkyasipHas Gu3nKa U TEPMOTMHAMHUKA 34 OK 01
(12/4)
OK 02
Tema 2.1 Coaepsxanue yuyeOHOro MmarepuaJia: 6
OK 03
OcHoBBI OcCHOBHBIE M0JI0KEHHS MOJIEKYJISIPHO-KMHeTHYecKoi Teopuu. Pasmepsl m Macca

MoJieKyJ U aToMOB. bpoyHoBckoe nBu:keHue. CHIIBI U SHEPTHS MEKMOJIEKYISIPHOTO
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MOJIEKYJISIPHO B3aumoeiicTBus. CTpoeHre ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEIl.
- KHHEeTHYeCKOM Nneanbubiii  ra3. JlaBaenme raza. (OCHOBHOe YpaBHEHHE MOJIEKYJISIPHO-
TEOpHH KHHETHYeCKOoil Teopuu razon. Temmnepatypa U ee u3dMepeHue. AOCOTIOTHBIN HYJb
TeMIiepaTypbl. TepmoaMHaMHuyecKas IIKaja TeMmueparypel. Temieparypa 3Be3n.
CkopocTu IBUKEHUS MOJIEKYJ U UX U3MEPEHHUE.
Ypasnenue cocmoanua uoeanvnozo 2aza. W3onpoueccol u ux rpaguxu. Iazosvie
3akonovl. Monapuas 2a3o6as noCmoaHHan
Pewenue 3a0au c npogheccuonanvHoil HanpaeIeHHOCMbIO
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel. V3ydeHne 0OJTHOTO U3 U30IPOIIECCOB
Tema 2.2 Coaep:xanue y4yeOHOro MmarepuaJia:
OcHoBbI BHyTpeHHss JHeprusi cucreMbl. BHyTpeHHsAs JHeprust naeajibHoro ra3a. Paooma u
TePMOIMHAMUKHN | meni1oma Kak hopmul nepedauu IHepuu.
Tennoemkocms. Yoenvnaa mennoemkocms. KoandecTBo TeEIIOTHL. Ypasenenue
mennoeozo 6ananca. IlepBoeHa4asio TEPMOAMHAMUKH. A TMa0aTHBIN Mporecc.
Bropoe Hauyajno TepMoauHaMMKH. Ilpunyun Oeiicmeéus mennoGou MAuIUHDbL.
Tennoevie osuzamenu. KII/l mennoeozo oeuzamensn. XonoounvHvle MAauiUHBbL.
Oxpana npupoasl
Pewenue 3a0au c npogheccuonanvnoit HanPagIeHHOCMbIO
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia:
ArperaTHbie Hcnapenne u Konaencauusi. HacblleHHBIA map ¥ €ro CBOMCTBA. Afconromnan u
COCTOSIHUSI BeLIeCTBA | OMHOCUmMENbHAA 6aaxcHocmy 6030yxa. [lpuOopbl nns onpenencHus BIAXKHOCTH
u ¢azoBble Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTb TEMIEPATypbl KHMIIEHHUS OT JaBJICHUS.

Kputnueckoe cocrosnue BemectBa. Ilepecpemotii nap u e20 ucnoiv3oeanue 6

OK 04
OK 05

OK 07
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nepexo/bl mexHuKe.
XapakTepuCcTHKA KUAKOT0 COCTOSIHMSA BeliecTBa. [[I0OBEpXHOCTHBINA CIOW KUIKOCTH.
DHeprus MOBEPXHOCTHOTo ciosi. biwkuuil nopsanox. Iloeepxnocmuoe namsasicenue.
Cmauusanue. flenenusn na zpanuye Hncudkocmu ¢ meepovim menom. KanuuispHeie
SBJICHUsI. XapaKTEepHCTHKA TBEPAOTO COCTOSIHHS BemlecTBa. Kpucramiudeckue WU
amop(dHbIe Tena. Ypyrue cBOMCTBa TBEPABIX Tell. 3aKoH ['yka.
Mexannueckue cBoiicTBa TBepabix Ten. [lmactuueckas (ocrarouHas) aedopmarius.
Tennosoe pacuupenue meepovix men u dxcuokocmeii. Korgppuyuenm nuneiinozo
pacuwiupenua. Korgppuuyuenm o006vémnoco pacwupenus. Yuem pacuwiupeHus 6
mexHuke. Ilnasnenue. Yoenonan mennoma niaenenus.
Kpucranauzauus. Ilpakmuueckoe npumenenue 6 N06CEOHEBHOI HCUZHU PU3UYECKUX]
3HAHUIL 0 CEOIICMEAX 2a308, HCUOKOCM Il U MEePObIX meJl
Pewenue 3a0au ¢ npogpeccuonanbholi HAnpagIeHHOCMbIO 2
JlaGopaTopHbIe 3aHATHSA:
Vlabopamopnasn paboma No2 Onpeodenenue 61axcHocmu 6030yxad. 2
Vlabopamopnas paboma Ne3 Onpedenenue Korghgpuyuenma noeepxnocnmnozo 2
HamAMCeHUs HCUOKocmu
Kounrpoabsnas padora Nel «MonexkynsipHas pu3nKa U TEPMOTUHAMUKAY 2
Pa3nen 3. DiekTpoanmHaMuKka 74 (34/18) OK 01
Tema 3.1 Coaeprxanue yueOHOro MmaTepuaJa: 10 OK 02
DJeKTpUYecKoe NmoJie | Inekmpuueckue 3apaobl. DIEMEHTAPHBIA DJIEKTPUYECKUN 3apsn. 3aKon coxpanenus OK 03
3apaoa. 3akon Kynona. JnekTpuyeckas IOCTOSIHHAS. JJIeKTPUYECKOe MoJIe.
OK 04

HanpspkenHocTs anektpudeckoro nodd. [Ipuniun cynepno3unuu nosnei. Ilpoeoonuxu




24

6 nexkmpuueckom none. /Juinekmpuku 6 33nekmpuueckom noae. Ilonapusayus
OUIIEKMPUKO8.

Pabora cui OJICKTPOCTATUYCCKOI'O IT1OJIA. IMorenuunan. Paznocmo nomenuuanoe. Ceazp
Meafcdy HANPANHCEHHOCMbIO U PA3HOCHbBIO ROMEHUUAI08 ITIEKMPUULECKO20 noJiA.

3JleKmp0€MK00m b. Edunuubt INNeKmpoemKkocmu.

Konoencamopul. Coedunenue kKonoencamopoe é oamapero. IHepeus 3apAxHceHHO20
KOHOencamopa. JHEeprusi dJIeKTpuuecKoro nois. Ilpumenenue konoencamopog

Pewenue 3a0au ¢ npogheccuonanvroii HanPasiIeHHOCMbIO 2
JlabGopaTropHble 3aHATHSA:
Jlabopamopuas pavoma Ned. Onpedenenue 3neKmpuyeckoii eMKocmu 2
KOHOeHCcamopos

Tema 3.2 Coaepsxanue yuyeOHOro marepuaJia: 10

3aKoHbI MOCTOSTHHOI'O
TOKa

VYcnoBusi, HEOOXOAMMBIE IJII BOSHHUKHOBEHUS M TOJJEPKAHUS DJIEKTPUUECKOTO TOKa.
CuwiaToka ¥ IJIOTHOCTD TOKA. 3akon Oma 0na yuacmka yenu.

3asucumocmo IIEKMPUUHECKO20 COnRpOmMUBJ1eHus om mamepuaa, ONlUHBL U nnoma()u
nonepeunoz2o ceueénus npoeodnuka.

3asucumocmos IneKmpuuecKkozo0 conpomueieHuUs nPoOOOHUKOE Ol MeEMnEpamypol.
Temnepamypnuiii Korhpuyuenm conpomuenenus.

Ceepxnpoeooumocms. Paboma u mownocmsv nocmoanno2o moka. Tennosoe
oeiicmeue moka. 3axkon /[rcoyna—/lenuya.

Dnexmpoosurncywaa cuna ucmouynuka moka. 3axkon Oma 011 NOAHOU Uyenu.
dnekmpuueckue wuyenu. Ilapannenvnoe u  nocnedosamenvhnoe  coeOuHeHue
npoeoonukos. 3akonvl Kupxzopa ona y3na. Coedunenue uUCMOYHUKOS

OK 05

OK 07
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INeKmpu4ecKoil Inepzuu 6 bamapero

Pewenue 3a0au c npogheccuonanvHoil HanpaeIeHHOCMbIO

JlabGopaTopHble 3aHSITHSA:

Jlabopamopnasa paboma Ne5 Onpeodenenue yoenbHozo conpomuenieHus npo8oOHUKA.

Jlabopamopuasa paboma Ne6 Onpeoenenue mepmuueckozo Koygpguuuenma
conpomueienus meou.

Jlabopamopuasa paooma Ne7 Hzmepenue 3/]C u enympennezo conpomuenenus
UCMOYHUKA MOKA.

Jlabopamopnaa paboma Ne8 HU3yuenue 3aKkon06 nociedo6amenvbHo20 u
napanienvbHozo cOeOUHEHUN NPO6OOHUKOE.

Jlabopamopnas pavoma Ne9 Hccnedosanue 3asucumocmu MOujHOCMU 1AMAbl
HAKAIUGAHUA OM HANPANCEHUSA HA €€ 3ANCUMAX.

Jlabopamopuasa paooma NelO Onpeoenenue KII/[ anekmponaumku

KourpoabHnas padora Ne2 «DnekTpuueckoe mose. 3aKkOHbI IOCTOSTHHOTO TOKa

Tema 3.3

Conep:xanue y4eOHOT0 MaTepuaJia:
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DeKTPUYeCKU DJIEKTPHYECKUH TOK B METAJIAX, B 3JIEKTPOJNTAX, ra3ax, B BAKyyme. Jjiekmpou3
TOK BPAa3JIMYHBIX 5
cpenax 3axkon nekmponuza Dapadesn. Inekmpoxumuueckuil IKeueaienm. Buowvt 2azoevix
pazpaooe.
TepmosaexkTponnasi amuccus. llnasma. Inekmpuueckuit mok é nonynpoeoonuxax.
CoOcTBeHHassi W mnpuMecHass mnposoauMoctu. P-n  mnepexon. Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukoevie npuoopul
Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCHbIO
JlabGopaTropHble 3aHSTHSA:
Jlabopamopuasa paooma Nell Onpedenenue 31eKmMpoXumuiecko20 IK6UGAIEHMA
Mmeou
Tema 3.4 Conep:xanue yueOHOro MaTepuaJia:

MarbuuTHoOe€ 1moJjie

BekTop WMHAYKIMM MATrHMTHOrO0 moJisA. Hanps:keHHOCTb MArHUTHOIO MOJIS.
JelictBue  MarHMTHOrO MOJiI HAa  MNPAMOJIMHEMHBIM  NPOBOJHUK C  TOKOM.
B3aumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.

MaruuTHblii moTok. Pabota mo mepeMenieHuo MPOBOAHUKA C TOKOM B MarHUTHOM
none. JleiicTBe MAarHUTHOTO TIONsA Ha JABIWKymuics 3apsan. Cuna Jlopenua.
Ilpumenenue cunvt JIopenya. Onpenenenue yieJbLHOro 3apsijia.

Maznummnwie ceoiicmea eeuwjecmea. Maznumnaa nponuyaemocms. CoJiHEeUHaAsA
AKTHBHOCTH U €€ Biausinue Ha 3eMu1i0. MarHuTHbIe OypH

Pewenue 3a0au c npogheccuonanvHnoil HanpaeieHHOCMbI0

Tema 3.5
JJIeKTPOMATrHUT

Conep:xaHue yueOHOTr0 MaTepuasa:

Henenue IJIEKMPOMACHUMHOUL UHOYKYUU. IpaBuio Jlenua. 3akoH




27

HAasAUHAYKIUSA

3JIEKTPOMATHUTHON HHIYKIMH.

Buxpeeoe rnekmpuueckoe none. DJIC HHIYKUMU B JBUKYIIUXCS TPOBOJHUKAX.
Henenue camounoykyuu. Hnoykmuenocmo. Inepzus MazZHUMHO20 NOAA MOKA.

B3auMocBsi3b INEKTPUYECCKUX U MATHUTHBIX nmoJiei. 3ﬂeRTpOMaFHHTH06 moJjie

Pewenue 3a0au c npogheccuonanvHoil HAnPaeIeHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas pavoma Nel2 H3yuenue agnenus 31eKmpoMazZHUMHON UHOYKUUU 2
KonTposbHnas padora Ne3 «MarauutHoe nose. 1€KTpOMarHuTHas MHAYKLUS) 2
Paznen 4. KoieGaHust ¥ BOJHBI 20 (8/2)
Tema 4.1 Coaep:xkaHue y4yeOHOro MmaTepuaJia: 4 OK 01
Mexanuyeckue
T —— KoJsebdaTeanHoe IBHKEHHE. Il'apmonnueckue Ko0J1e0aHus. CBoOoanbie OK 02
BONHBI MexaHuYeckue KoJiedanus. IIpeBpamienne >HEpPruuM MpHu KOJIeOATEITHHOM BIKEHUH.
CBoOoaHbIe 3aTyxarolllie MeEXaHW4YeCcKue KoJjiebaHus. MaTemMaTHYeCKUid MasTHHK. OK 04
[IpyxuHHBINA MassTHUK. BbIHYX/1€HHbIE MeXaHNYECKHE KojeOaHus. Pe3oHaHc. OK 05
IMonepeuyHbie U MPOAOJIbHbIE BOJHBI. XapaKTEePUCTHKH BOJIHbI. 3BYKOBbI€ BOJIHBI, OK 07
YabTpa3ByK M €ro IpuMeHeHue
Tema 4.2 Coaeprxanue yuyeOHOro marepuaJia: 10
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DJIeKTPOMATHUTH
bIeKOJIeOAHUA U
BOJIHBI

CBo0OaHBIE JJIeKTPOMArHUTHbIE  KoJieOanuss. [IpeBpamieHue  sHepruv B
konebatenbHOM KOHType. Dopmyna Tomcona. 3aTyxarommue 3JIEKTPOMArHUTHBIE
KoJie0aHusl. ['eneparop HEe3aTyXarolux AIIEKTPOMArHUTHBIX KoJie0aHui.
Boiny:K1eHHbIE dJIeKTPpUYecKne KoJjiedaHus.

Ilepemennviit mox. I'enepamop nepemenno2o moka. Emxocmnoe u unoykmuenoe
CONPOMUGIEHUA NEPEMEHHO20 MOKA. AKmugHoe conpomueenue.

3axon Oma 0na INEKMPUYecKoll Uenu nepemeHno2o moka. Paboma u mowynocmo
nepemennoz2o moka. Pezonanc 6 3nekmpuueckoii yenu.

Tpaucgpopmamopor. Toxu evicoxoit uacmomot. Ilonyuenue, nepedaua u
pacnpedenenue 3neKmpolInepzuu. DIESKTPOMArHUTHOE II0JI€ KaK OCOOBIH  BUJA
MaTepHH.

DJleKTPOMarHuTHole BOJHBI. CBoOiicTBa 3JJ1eKTPOMArHMTHBIX BOJIH. Bubpatop
I'epua. OTKpbITHIE  KoJeDaTeJbHbIH KOHTYP. WM300perenue paano A.C.
[TonoBeM. IlomsiThe o0 paguocBsazu. llpuHimun  paguocBsizu.  [Ipumenenue
ANEKTPOMATHUTHBIX BOJH

Pewenue 3a0au c npogpeccuonanvHoil HAnPagIeHHOCHbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopuaa paboma Nel3 Hzyuenue padomuot mpancghopmamopa 2
Kontpoabnasi padora Ne 4 «KoneOaHust 1 BOJHBI» 2
Pa3nen 5. Onrtuka 20 (4/-)
Tema 5.1 Conep:xaHue yueOHOIro MaTepuaJia: 4 OK 01
IIpupona cBera Toueunblii uCTOYHHK cBeTa. CKOpPOCTH PpACHpPOCTPAaHEHHMs CBeTa. 3aKOHBI OK 02
oTpaskeHHs1 U mnpejomieHusi cBera. ColHeuyHble W JyHHble 3aTMeHUs. [lpuHiun
I'toitrenca. [TonHoe oTpaxkenue. OK 04
OK 05

JInnsel. IlocTpoenme wu3o0paskeHuss B JuH3aX. Dopmyaa TOHKOH JIMH3BI.
VYBenuuenne nuH3BL [7a3 Kak onrtudeckas cuctema. OnTudeckue MpPUOOPHI.
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Teneckonsl. Cuna céema. OceéeuiéHHOCHMb. 3AKOHbL 0CEEULEHHOCMU

Pewenue 3a0au ¢ npogpeccuonanbHoil HANPABIEHHOCHbIO

JlabGopaTropHble 3aHATHSA:

Jlabopamopnas paboma Nel4 OnpenencHue mokasaress IpeIoMIICHHS CTEKIIa

Tema 5.2

BoJsiHoBbIe
CBOliCTBacBeTa

Coneprxanue y4eGHOT0 MaTepHaJa:

HNurepdpepennus cBera. KorepeHtHocTh cBeTOBBIX Jaydeidl. MHTeppepenuus B
ToHkuX miaenkax. Kompia Heiorona. Mcmons3oBanuwe uHTEpdepeHIMM B HAyKe W
TEXHHUKE.

Mudppaxuusa ceera. Judpakuus Ha menu B mapajuleibHbIX Jydax. JudpakiuonHas
pewerka. [lonstue o ronorpaduu. Ionspuzanus nomepevHbix BoJIH. Ilomspuzanus
ceera. JlpoitHoe Jrydenpenomuienme. Ilomspounsl. Jucmepcusi cBera. Buabl
u3aydenuil. Buael cnektpoB. Crnektpel ucnyckaHus. CHEKTpel  IMOIVIOIIEHUS.
CrniextpanbHblil aHau3. CrieKTpanbHble KiIacchl 3Be3/. YIbTpaduoIeTOBOE U3ITyUYEHHE.
UndpakpacHoe usznydenue. PenrtrenoBckue nyuu. VX mpupona u cpoiictBa. Illkana
AJIEKTPOMATHUTHBIX U3JTY4eHHUI

JlaGopaTopHble 3aHATHS:

Jlabopamopnas paboma Nel5 Onpenenenue JUIMHBI CBETOBOW BOJIHBI C TOMOIIBIO
TU(PPAKIMOHHON PEIIeTKH.

Jlabopamopnas paboma Nel6 HabnroieHre CIIONIHOTO U JTMHEHYaTOrO CIIEKTPOB

KonTtpoabnas padora Ne 5 «Ontukay»

Tema 5.3

CnenuajbHasi Teopust

J[BU:KeHHe €O CKOpPOCTHIO cBeTa. [locTynaThl TEOPUNM OTHOCUTENIBHOCTH U CIIEACTBUS
13 HUX./IHBapHMaHTHOCTb MOJIYJIsl CKOPOCTH CBETa B BaKyyMe. JHeprusi nokosi. CBs3b
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OTHOCHTEJIHHOCTH | MACChI M JHEPIUM CBOOOJHON YaCTH LI, DJIEMEHThI PEeJSATUBUCTCKON JUHAMUKHU
Paznen 6. KBanToBasi pusuka 12 (2/-)
Tema 6.1 Conep:xanue yueO0HOro MmaTepuaJia: 4 OK 01
KBanroBasi ontuka | KpanroBasi runore3a Ilianka. TemioBoe usiydenue. Kopmycky/asipHo-BoJTHOBO OK 02
ayaausMm. Doronbl. I'mmoreza nae bpoinsd o0 BOJHOBBIX CBOWCTBAax YacTHIL. OK 04
CooTtHomieHue HeomnpeneneHHocte ['elizenOepra. JlaBneHue cBera. XUMHUYECKOE
neficrBue cBera. Onbltel I1.H. Jlebenesa u H.M. Basuiosa. OK 05
Domorpghexm.  Ypaenenue Jinwimeinina 0na  pomorgpgexma. Buewnuii OK 07
domornekmpuueckuii Ihpexm. Buympennuii domorghghexm. Tunwu
domornemenmos. Illpumenenue homorghghpexma
Tema 6.2 Conep:xanue yueOHOTro MaTepuaJia: 6

duszuka atomMa u
aTOMHOI'O siApa

Pa3BuTHe B3IJIs1I0B HA CTpPOeHHe BemiecTBa. MoaeJn CTpoeHHsi aTOMHOIO siApa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoza. SnepHas monenb aroma. OnbITbI
3. Pesepdopaa. Monens atoma Bogopona no H. bopy. KBanToBble nocryaarsl bopa.
Jlazeput.

PagmoakTuBHOCTh. 3aKOH  pagMoaKTHBHOIo  pacnaga. PaamoakTuBHBIE
npespamenus. CnocoObl HaOIIOAEHUS U PETUCTPAIMH 3aPsDKEHHBIX YacTHIl. DPQeKT
Bagunosa — Uepenkona. CTpoeHune atroMHoro siapa. Jlegekt maccel, 3HEprust CBSi3U U
YCTOMYMBOCTb  aTOMHBIX  snuep. SnepHele peakuuu. SfAdepnas  Inepzemuxa.
OHEpPreTu4ecKuil BBIXOJ SACPHBIX PEaKLUM.

HckyccrBeHHass paauoakTHUBHOCTL. Jleaenune tsxeabix sigep. Llemnas snepHas
peakuus. YnpasiseMas LenHass peakums. Snepusii peakrop. TepMmosaepHsiid
cuHTe3. OHeprus 3Be3n. [lonmydyeHue panMOaKTUBHBIX H30TONOB M UX IPUMEHEHHUE.
buonoruueckoe neicTBUE paJuOaKTUBHBIX M3IYYEHHM. DJIEMEHTapHbIE YACTHUIIbI
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KonrposabHnas padora Ne 6 «KBantoBas puznukay 2
Pa3nen 7. Ctpoenue Beesnennoii 6
Tema 7.1 Coaep:xxaHnue yueOHOT0 MaTepuaJia: 2 OK 01
Crpoenne Conneunoii | CoTHeuHasi cMcTeMa: MUIaHETHI H MaJible Tesa, cucrema 3emuss—Jlyna OK 02
CUCTEMBI
OK 03
Tema 7.2 Copepxanue y4eOHOro MmarepuaJia: 2
OK 04
Ipomoius Beenennoii [CTpoenne u sBoaouus Coanua u 38é3a. Kiuaccupuxauus 38E31. 3BE3abl U OK 05
MCTOYHUKNA uX »Heprud. ['anaxkruxa. CoBpeMEHHbIE MPEACTABICHUS O CTPOCHHUH U
pBOMIIOLIMK Beenennon OK 07
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nell. Izydenne kapThl 3B€3THOTO Heba 2
IIpome:xkyTouHAasi aTTeCTANMS: DK3aMEH
Bcero: 180
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3. YCJI0BUsA PEAJIN3ALINN INPOI'PAMMDBI YYEBHOU

JTUCHUTIIMHBI

3.1. TpeOGoBaHusi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

O6opynoBanue yueOHOro KabMHeTa:

1. Iudposas madopaTopus mo GpuU3NKe A1 YUUTEIIS;

2. Hudposas nabopatopus no GU3MKe 11 yUCHUKA;

3. Becnl TexHuueckue ¢ pa3HOBECAMU;

4.  KoMmekt 11t 17a00paTOpPHOIro MPaKTUKyMa MO OINTHUKE;

5. Kommiekt g 1abopaTOpHOTO NPAKTUKYMA IO MEXAHUKE;

6. Kommuiekt myg nabopaTOpPHOTO TMPaKTUKyMa [0 MOJICKYJIApHON (u3NKe U
TEPMOJIMHAMUKH;

7. KowmriexT st 1abopaTopHOTro MPaKTHUKyMa IO JIEKTPUIECTBY (C TEHEPATOPOM);
8. KoMmmiekT il M3y4eHHs BO300OHOBIISIEMBIX HCTOYHHUKOB JHEPTUU (COIHEYHOM,
BETPOBOM SHEPTHUH, OMO0-, MEXAaHUYECKON U TEPMOAICKTPUUECKOMIHEPTETUKH );

9. Awmmepmerp 1abopaTOPHBIN;

10. Bomnbpr™eTp 1abopaTopHBIN;

11. Konopumetp ¢ HaOOPOM KaJIOPUMETPUUECKHUX TET,

12. TepmomeTtp 1ab0paTOPHBIL;

13. KommiekT 1jsi M3y4eHHs] OCHOB MEXAaHWKW, MHEBMATUKHM U BO300HOBISEMBIX
MCTOYHUKOB DHEPIHH;

14. Bbapomerp-anepoun;

15. byok nutaHus peryaupyeMblii;

16. Be0-kamepa Ha MOJIBHYKHOM INTATHBE;

17. Bupaeokamepa 1j1s1 pabOThI C ONTUYECKUMH MTPUOOPaAMU;

18. T'enepartop 3BYKOBOIi;

19. Turpomertp (ICUXpomMeTp);

20. T'py3 HabGopHBIii;

21. JluHamMoMeTp JEeMOHCTPAIMOHHBIN;

22. KoMIUIEKT moCyAbl JEMOHCTPAIMOHHON ¢ TPUHAIIICKHOCTSIMU;

23. MaHoMeTp KUIKOCTHON JEMOHCTPAIMOHHBIN;

24. Metp TeMOHCTPAIIMOHHBIH;

25. MuKpoCcKon IeMOHCTPAIIMOHHBIN;

26. Hacoc BakyymHubIii KoMoBCKOro;

27. CToNUK MOIBEMHBIH;

28. IlltatuB AEMOHCTPAIMOHHBIN (YU3UUCCKHUIA;

29. DIeKTPOIUINTKA;

30. HabGop neMOHCTpaIlmOHHBINA 10 MEXaHUUYECKUM SIBJICHUSIM;

31. HaGop nemMoHCTpaImoHHBIN MO TMHAMHUKE BPAIATEILHOTO ABHKCHUS;

32. Habop neMoHCTpaIlMOHHBIN MO0 MEXaHUYECKUM KOJICOAHUSIM;



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52,
53.
54,
55.
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HaGop nemMoHCTpalinOHHBIN BOJTHOBBIX SIBIICHUM;
Benepko Apxumena;

Mastauk MakcBenna;

Habop ten paBHOTO 00BEMA;

HaGop Ten paBHO# Macchr,

[Tpubop nnst AeMoHCTpaluu aTMOC(HEPHOTO JABICHUS;
[Ipu3ma, HAKJIIOHSIOIIASICS C OTBECOM;

Pvruar neMoHCTpanuOHHBIN;

Cocynbl coob1aronmecs;

CrakaH OTJIMBHOM I€MOHCTPALMOHHBIN;

TpyOka HeroToHa;

[Tap ITackas;

Habop neMoHCTpaliMOHHBIN 10 MOJEKYSIPHON (PU3UKE U TETIOBBIM SBJIICHUSIM;
Ha6op neMoHCTpallnOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop xanmuispos;

TpyOka a1 1eMOHCTpalMM KOHBEKIIUU B KUJIKOCTH;
[{uIMHIpEI CBUHLIOBBIE CO CTPYTOM;

[ITap ¢ koabLOM;

BBICOKOBOJIBTHBIN HCTOYHHK;

I'eneparop Ban-ne-I'paada;

Jlo3umerp;

KamepToHbl Ha pe30HAHCHBIX AIIUKAX;

Kommiekr mnpuboOpoB W MOPUHANICKHOCTEH IS JEMOHCTpAIlMd  CBOWMCTB

QJICKTPOMArnHUTHBIX BOJIH,

56.
57,
58.
99.
60.

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.

KommiekT npubopoB 11 M3y4eHHs IPUHIMIIOB PaJuoNpueMa 1 paJuonepeaun;
KomrutekT mpoBo0B;

Marsut 1yrooopasHblii;

Maraut nosocoBoi AEMOHCTPALMOHHBIN;

Mammna s5nekrpodopHas;

MasTHUK 3JEKTPOCTaTUYECKUI;

Ha6op 1o u3yueHuto MarHuTHOTO MOoJIst 3eMIIH;

Habop neMoHCTpaliMOHHBIM 10 MATHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Habop aemMoHCTpalMOHHBIH 10 NOTYTPOBOAHUKAM;

Hab6op neMoHCTpaIMOHHBIH 110 TOCTOSSHHOMY TOKY;

Hab6op neMoHCTpaIMOHHBIH 110 3JIEKTPUUECKOMY TOKY B BaKYyM€;
Habop nemMoHCTpallnOHHBIN 10 3JIEKTPOAUHAMUKE;

HaGop st teMoHCTpanyyi MAarHUTHBIX TTOJICH;

HabGop st neMoHCTpanuu SJIeKTPUIECKUX MMOJIEH;

Tpancpopmarop yueOHbIN;

ITanmouka cTekJIsIHHAS,

ITanouka 300HUTOBAS;

[Tpubop Jlenia;
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74. Crtpenku MarHUTHBIE Ha IITaTUBAX;

75. CynTaH 2JIeKTPOCTATUYECKUM;

76. IlITaTuBHI H30JIUPYIOIIHE;

7. DNeKTpOMarHut paz0oOopHBIL;

78. Habop 1eMOHCTpaIMOHHBIH 110 TeOMETPUIECKON ONTHKE;
79. Habop neMOHCTpaIMOHHBIH 110 BOJTHOBON OINTHKE;

80. CnekTpocKoIl IBYXTpYOHBIH;

81. HabGop criekTpanbHBIX TPYOOK C HCTOUHUKOM MUTAHUS;
82. VYcranoka miisg usydenus Gporodddekra;

83. HalGop nemoHcTpanmonHblit o nocrosiHHOU [lnanka;

84. KoMIeKT HarsIHbIX TOCOOHI IS TOCTOSTHHOTO HUCIIOJIb30BaHNS;
85. Kowmruiekt nopTpeToB it opopMiIeHUs] KaOUHETa;

86. KoMIUIeKT 1eMOHCTPAIMOHHBIX YUECOHBIX TaOIHII.

[Tpu Hanuuuu HE0OXO0UMOTO 0O0PYIOBaHUS 3aHATHS 110 (U3HUKE B HEKOTOPBIX CIydasix
MOTYT IIPOBOJAMUTHCA B UMEIOLINXCS B 00pa30BaATEIbHON OpraHU3allMi MAaCTEPCKUX WU
1a00paToOpUsIX.

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust
OCHOBHBIC HCTOYHUKH:

1. Maxkumes, I'. S., byxosues, b. b., Corckuii, H. H. / Ilox pen. [Tapdentheroit H.
A. ®usuka. Yuebnuk misa 10 xir. — M.: U3marensctBo «IIpocBemenney», 2019. — 416
C.
2. Mskumes, I'. 5., byxosues, b. b., Hapyrun, B.M. / Ilox pexn. IlapdentpeBoit H.
A. ®usuka. Yuebnuk aisa 11 kin. — M.: U3marensctBo «IIpocBemenne», 2019. — 399
C.

,}IOHOJIHI/ITCJI])HI)IG HUCTOYHUKHU:

3. JmwutpueBa, B. ®. ®usuka g npodeccuil U CHEUAIBHOCTEH TEXHUYECKOTO
npoduiisd: ydyeOHUK 11 00pa30BaTENIbHbIX YUYPEXKICHUW HAYaJIbHOTO U CPEIHEro
npodeccuonansHoro obpaszosanusi /| B. ®. [ImutpueBa. — 2-¢ usn., crep. — M.:
N3 narensckmii neHTp «Akagemus», 2019. - 448 c.

Ilepeyens UHTEpHET-pEcypcCoB:

1. Enunas xomneknus mudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum pocryna:

http://school-collection.edu.ru/catalog/pupil/?subject=30 (mata obpareHus:
29.08.2022);
2. KM-mkoma. — Pexum npocryma: http://www.km-school.ru/(mata oOpamieHwst:
29.08.2022);

3. Orkpeitas ¢usuka. — Pexum pocryma: http://www.physics.ru/courses/


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/(дата
http://www.physics.ru/courses/
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op25part2/design/index.htm (nata oopamenus: 29.08.2022);

4. Ilnardopma SKmacc — Pesxxum moctyma: http://www. yaklass.ru /(mara
obpammenus: 29.08.2022);

5. Poccwuiickast snektpoHHas mkosna — Pexxum moctyma: http://www.resh.edu.ru/
(mata oopamenwus: 29.08.2022);

6. ®dumsuka.ru. — Pexum gocryma: http://www.fizika.ru (mara oOpaieHus:
29.08.2022);

7. ®UIIA (BIIP 11 xmacc) — Pexxum gocryma: http://www.fipi.ru /(mata

obpamenus: 29.08.2022);

DnexkTpoHHBIA yueOHUK — Pexkum moctyma: http://www.physbook.ru/(maTaobpamienusi:

29.08.2022).


http://www/
http://www.resh.edu.ru/
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/(дата
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4. KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHHUS YYEBHOM

JANCHUITJINHBI

KOHTpOJIL U OIOCHKAa

pacKphIBalOTCA  4epe3

YCBOCHHBIEC

3HAaHUA u

nproOpeTeHHbIe 00yYaIOIIMMHUCS YMEHUs, HallpaBJIeHHbIE Ha (JOPMHUPOBaHHE OOLITUX U
npo¢ecCUOHANBHBIX KoMMeTeHuud. KommneTeHunu JOKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yjibTaTaMu. J[Js1 KOHTpOJIE W OLEHKH pe3yJbTaTOB OO0y4YeHUs
IpEeroiaBaTesb BbIOUpaeT popMbl U METOJBI C YUETOM MPOPEeCCHOHANINU3ALMH 00YUEHUS

I10 IMporpaMme AU CHUILIINHBI.

Koa m HanmMeHoOBaHue
popmupyembIix
KOMIIeTeHIIUH

Pasznen/Tema

Tun oleHOYHBIX
MeponpPUATHH

OK 01. Bri6upats criocoobt
perieHus 3a1a4
npodecCUOHATbLHON
JESITEIbHOCTH IPUMEHUTETHHO
K pa3IMYHBIM KOHTEKCTaM

Pasgen 1. Temsr 1.1., 1.2, 1.3

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasgen 4. Temn1 4.1., 4.2.
Pa3nmen 5. Temsr 5.1.,5.2., 5.3.
Pa3gen 6. Temn1 6.1., 6.2.

OK 02. Hcnions30Bath
COBPEMCHHBIC CPE/ICTBA
MOKMCKA, aHAJIN3a U
WHTEpHIpeTannu nHpopMaIum
UHGOPMAIIOHHbIE
TEXHOJIOTHH JIJIS1 BBITIOJTHEHUS
3a1a4 npohecCUOHATBbHOM

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1, 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Temnr 6.1.,
6.2.

npodeCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
PEINTPUHUMATETHCKYTO
JESITEIbHOCTD B
npodeccruoHanbHo# cdepe,
UCTIONIb30BaTh 3HAHUS TI0
(GbrHAHCOBOI TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaITUIX

JESTEIbHOCTH
OK 03. [TnanupoBath 1 Pasnen 1. Temsr 1.1., 1.2, 1.3

peaTn30BLIBATE Pazgen 2. Temnr 2.1., 2.2., 2.3.
CcOOCTBEHHOE Pasgen 3. Temsr 3.1, 3.2., 3.3,

3.4., 35.

OK 04. DddexTrBHO
B3aUMOJIEMCTBOBATE U

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.

- YCTHBIU OIIPOC;

- (pOHTANBHBIH
o11poc;

- OIICHKA
KOHTPOJIbHBIX paloT;
- HaOIroIeHue 3a
XO0JIOM BBITIOJTHCHUS
1abopaTopHBIX PaboT;
- OILICHKA
BBITIOJTHCHUS
71abopaTopHBIX PaboT;
- OIeHKa
MPAKTUYECKUX PabOT
(peuenus
KauyeCTBCHHBIX,
pacUYeTHBIX,
npo¢eCcCUOHAILHO
OPHUEHTUPOBAHHBIX
3aja4);

- OIICHKA TECTOBBIX
3aJaHM;

- HalnroeHue 3a
X0JIOM BBITIOJTHEHUS
WHIUBU Ty AIbHBIX
IIPOEKTOB U OIEHKA
BBITIOJTHEHHBIX
IPOEKTOB;

- BBINOJTHEHUE
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pa60TaTBB KOJIJICKTHUBE U

Paznen 3.

Temsr 3.1., 3.2., 3.3,

KOMaH/JIe 3.4., 3.5.
Pasnen 4. Tems1 4.1., 4.2.
Paznmen 5. Temsr 5.1.,5.2., 5.3.
Pa3gen 6. Temnr 6.1., 6.2.
OK 05. OcymiecTBasTh Pazpen 1. Temsr 1.1., 1.2, 1.3
YCTHYIO HITHCBMEHHYIO Paznen 2. Tems1 2.1., 2.2, 2.3.
KOMMYHHUKAIMIO Ha Pasnen 3. Temsr 3.1., 3.2., 3.3,
rOCY/IapCTBEHHOM SI3bIKE 3.4.,35.
Poccuiickoit @enepariuu ¢ Paznen 4. Temsr 4.1., 4.2.
Y4ETOM 0COOEHHOCTEN Paznmen 5. Temsr 5.1.,5.2., 5.3.
coIuanbHOro  KysTypHoro | Pasnen 6. Temsr 6.1, 6.2.
KOHTEKCTa
OK 07. ConeiicTBOBaThH Pazgen 1. Temnr 1.1.,1.2, 1.3
COXPaHEHHIO OKPYKaIOLIEH Paznen 2. Tems1 2.1.,2.2., 2.3.
CpeIbl, Pa3znen 3. Temnr 3.1., 3.2., 3.3.,
pecypcocoepexeHuto, 3.4.,3.5.
IPUMEHSTH 3HAHUS 00 Paznen 4. Temn1 4.1., 4.2.
U3MEHEHHUH KIIMMATa, Paznen 6. Tems1 6.1., 6.2.

MPUHITUITBL OEPEKITUBOTO
MPOU3BOJICTBA, dP(HEKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX CUTYaIUAX

3K3aMEHAIIMOHHBIX
3aJIaHUN




