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1. MACHHOPT PABO‘I}EFI IMPOT'PAMMBI
OBIIEOBPA3ZOBATEJBHOU JINCHUIIVINHBI ®PU3NKA

1.1. ObJacTb NpUMeHeHHUsI MPOrPAMMbI

Pabouas nporpamma pa3padoTaHa B COOTBETCTBHH C (peepaIbHbIM I'OCYAaPCTBEHHBIM
o0pazoBaTeNbHBIM ~ CTAHOAPTOM  cpenHero oOmero oOpa3oBaHust (YTB.  MPHKAa30M
MHUHHCTEpCTBA OOpasoBanuss M Hayku P® ot 17.05.2012r. Ne 413 (c u3MEHEHUsIMH U
nononHeHusiMu)) W (penepanbHOl  0Opa30BATENBLHOW MPOrpaMMON  CcpeaHero oOmmero
obpazoBanust (yTB. MPUKAa3O0M MUHUCTepcTBA mpocsemenus P® ot 18.05.2023 Ne371), ¢
yueToM pabouell mporpammbsl cpenHero odmero oOpa3oBaHHUs MO AUCLUILTHHE «DHU3NKa)
(Oa3oBBIN ypoBeHB), pekoMeHnOBaHHOH denepasbHBIM TOCYAAPCTBEHHBIM OOIKETHBIM
Hay4YHbIM yupexkaenneM «WHCTUTYT cTpaterun passutusi oOpasoBaHusi Poccuiickoit
akazeMuu oOpa3oBaHUsY, MPUMEPHOH padoueil mporpamMmMbl 00meodpa3oBaTenbHON yueOHOH
OUCUMIUINHBL  «Dm3uKka» 11 TPOQEeCCHOHATIBHBIX  O00pa3OBaTENbHBIX  OpPTaHU3ALHH,
pexomennoBanHoit ®I'BOY IO «MHCTUTYT pa3BUTHA MPOPECCHOHATBHOTO 00pa3oBaHU)
(yrBep:kneHa Ha 3acenanun CoBeTa Mo OLIEHKE CONEPIKaHMs U Ka4eCTBA MPUMEPHBIX PabOvIHx
nporpaMM  00ImeoOpa3oBaTENbHOTO W COLMAIBHO-T'YMAHUTAPHOTO LUKJIOB CPEAHEro
npodeccuonaabHOro obpazosanus (mporokon ot 30.11.2022r. Nel4)).

Pabouas mporpamma o0meoOpa3oBaTeNIbHONH AHCUUILIMHBI  SIBJIIETCS  YaCThIO
OCHOBHO# TpoheCCHOHATBHOM 00pa3oBaTeIbHON mporpamMmbl B cootsercTeun ¢ ®I'OC CITO
no crneuuansHocT 09.02.07  HH(popmMauHOHHBIE CHCTEMbI H NPOrpaMMHPOBAHMHE,
BXOAsLeN B ykpynHeHHyo rpynny 09.00.00 HadgopmaTuka 1 BBIYMCIHTEIBHASL TEXHHKA.

Pabouast mporpamma y4eOHOH AMCLUIUIMHBI MOXKET OBITh MCIIONB30BaHA APYTHMH
00pa3oBaTEeNIbHBIMU YUPEKACHUSAMU MPO(PECCHOHANTBHOTO U OTOJHUTEIBHOTO 00pa3oBaHM,
peanu3yrmuMu 00pa3oBaTEIbHYIO MPOrpaMMy CpEIHEro o0mero oOpa3oBaHusl.

1.2. MecT0 AUCHHUILIMHBI B CTPYKType OCHOBHOH mNpPo(pecCHOHATBLHOMI
00pa3oBaTeqIbHON MPOrpaMMbl: JUCLHUIIMHA BXOAUT B O0IMe0Opa3OBaTENbHBIA UK U
u3y4daeTcsi Ha 0a30BOM YPOBHE.

1.3. lle1n U njiaHUpyemMble pe3yJabTaTbl 0CBOCHUS] AMCLUNJINHBI:

Copepxxanrie mporpaMMmbl 001Ie00pa3oBaTENbHON TUCHUIUTMHBI DU3NKa HAMPaBJICHO
Ha JOCTI)KEHHUE CIENYIOINX LeeH:

- (opmMupoBaHHe y 0Oy4aIOIUXCsl YBEPEHHOCTH B LIEHHOCTH 00pa30BaHusl, 3HAUUMOCTH
¢u3ndeckux 3HAHUI AJsI COBPEMEHHOTO KBATM()HUMPOBAHHOTO CIELHMAJICTa IPH
OCYILIECTBJICHHH €0 MPO(eCcCHOHANTBHON NesITETbHOCTH,

- (opMupOBaHHE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH,

- OBJNaACHHME CIenu(PUUecKor CHCTEMOH (U3MYECKHX TIOHATUH, TEPMHUHOJIOTHEH U
CUMBOJIMKOW;

- OCBOEHHE OCHOBHBIX (DM3MUYECKHX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIQJICHHE OCHOBHBIMU METOAAMHU HAyYHOTO MO3HAHUS MPHUPOJBI, UCTIONb3YEMBIMHU B
¢usnke (HAONMIOACHHWE, OMHCAHWE, W3MEPEHHE, BBIABHKEHHE THIIOTE3, MPOBEIACHHE
JKCIIEPUMEHTA),

- OBJIQACHHE YMEHUsIMH 00padaThIBaTh NaHHBIE SKCIIEPUMEHTA, OOBSICHSTD MOJTyYEHHbBIE
pe3yJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MeEXAy (U3NYECKHIMU BEJIUYHMHAMH B
HaOJIF01aeMOM SIBJICHUH, JIENIATh BBIBOJIBL,

- (opMupoBaHHE YMEHUS peraTh GU3NIECKUE 3a/1a4l Pa3HbIX YPOBHEH CIIOKHOCTHY,

- pa3BUTHE [IO3HABATENBHBIX HWHTEPECOB, WHTEIUICKTYAJbHBIX H  TBOPYECKUX
criocoOHOCTe B mpolecce MPUOOpPETeHUs 3HAHWKA C HCIOJIb30BAHUEM Pa3JTUYHBIX



UCTOYHUKOB WH(POPMALIUHA U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI, YMEHUN
¢dopMypoBaTh M OOOCHOBBIBATH COOCTBEHHYIO TMO3WIUI0 IO OTHOUICHHIO K
dusryeckoit nHGOpMAIIH, TOTy4aeMO U3 PA3HBIX UCTOYHUKOB,

BOCITUTAHHE YyBCTBA FOPIOCTHU 38 POCCUHCKYIO (PH3HUECKYIO HAYKY.

Ocgoenue kypca O/l «Puzuka» npeanonaraeT pemeHne CIeAyInX 3a1adq:

npuoOpereHne 3HaHWH O (YHOAMEHTAIbHBIX (U3MUYECKHX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHOW (U3MYECKOH KapTHHBI MHpa, NPUHLUIOB JeHCTBHSA
TEXHUYECKUX YCTPOWCTB M MPOU3BOICTBEHHBIX MPOLECCOB, O Hanboyiee BAKHBIX
OTKPBITUSIX B 00JacTH (DM3HMKH, OKA3aBINMX OMpEIEISIOIee BJIMSHUE HAa pPa3BUTHE
TEXHUKU U TEXHOJIOTUH,

NOHUMaHUE (PU3MUECKONW CYIIHOCTH SIBJICHHH, MPOSBISIFOIIUXCS MPOU3BOJACTBEHHOM
TeSTeTbHOCTH;

OCBOGHHE CIIOCOOOB HCMONB30BAHUS (U3NYECKUX 3HAHMHA ISl MPAKTUYECKUX M|
npoecCHOHANBHBIX  3a7a4, OOBSICHEHUS  sIBJIEHHMH  MPOU3BOICTBEHHBIX |
TEXHOJIOTHYECKUX MPOLECCOB, MPUHIUIIOB B PAMKAX PELICHUS IPUPOJIBL, AEHCTBUS
TEXHUYECKHX MPUOOPOB U YCTPOMCTB, obecredueHus: 0€30MacHOCTH MPOU3BOACTBA U
OXpaHbI IPUPOBL,

dopmupoBaHHe yYMEHUI pemaTb y4eOHO-NPAKTUYECKHE 3amadd  (PH3UUECKOro
CoZep KaHUs C yUETOM PO eCcCHOHATbHON HAMPAaBIEHHOCTH,

NPUOOPETEHNE OIbITA IMO3HAHUS M CAMOIIO3HAHUS, YMEHUI CTaBUTD 33/1a4H U PELIaTh
polbsieMbl ¢ yu€ToM MpodecCUOHANTBHON HANPaBICHHOCTH,

dopmMupoBaHME YMEHUH HWCKaTh, aHAJIM3UPOBaTb MU 00padaTeiBaTh (HUINUECKYIO
UH(POPMAIUIO C YIETOM TIPOECCHOHATLHON HAMTPABIEHHOCTH,

MOATOTOBKA OOYYAarOIIUXCsl K YCHEIHOMY OCBOCHUIO IUCUUIUIMH W MOAYJIEH
npodecCHOHATBHOTrO IUKJIA: (POPMHUPOBAHUE Y HUX YMEHHH WU ONbBITA IEITEIBbHOCTH,
XapakTepHbIX 11  mpodeccwii / AODKHOCTEH  CHOy)KalIuX, TONYyY4aeMbIX B
npodecCHOHaTbHBIX 00Pa30BaTENbHBIX OPraHU3AIMSAX,

MOATOTOBKAa K (OPMHUPOBAHMIO OOMIMX KOMIIETEHUWH OyayLiero CrenuaincTa;
caMoo0pa3oBaHMs, KOMMYHHUKAL[UH, TMPOSBICHUS TPAKIAHCKO-NATPUOTHYECKOM
MO3ULIUH, COTPYAHUYECTBA, NMPUHATHUS PELIEHUW B CTaHJAPTHOM W HECTAHAAPTHOMN
CUTyalMsIxX, MPOCKTUPOBAHUS, MPOBEACHN (PH3HUECKUX M3MepeHuH, 3¢ dexTuBHOrO N
0€30MacHOr0 HCIIONIb30BAHMS PA3IMYHBIX TEXHUYECKHX YCTPOMCTB, COOJIOAEHHUS
NPaBUJI OXPaHbI TPpya pu padbote ¢ puzndecknMu nmpudopamMu 1 000pyIOBAHHEM.

OcoOeHHOCTh (POPMUPOBAHUS COBOKYITHOCTH 3a/a4 U3YYeHUs] (PU3UKHU I CUCTEMBbI

cpenHero mpodeccHoHaIbHOr0 00pa30BaHUs 3aKJFOYAETCS B HEOOXOIUMOCTH pear3aliuu
npo)eCCUOHANILHONM HAMPABJICHHOCTH pellaeMbIX 3a7ad, y4éra ocobOeHHocTel cdepbl
NeSITeIbHOCTH Oy AYIIUX CIEIHATHCTOB.

B pesynbrare 0CBOEHUS NUCHHUITTUHBI O0YYAIOLIUICS TOJKEH 3HATH!

CMBICJT TIOHATUH: (U3NYECKOE SIBICHHE, THUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aHMOJIEIICTBUE, 3JIEKTPOMATrHUTHOE IIOJie, BOJNHA, (OTOH, aTOM, aTOMHOE SIIpO,
HMOHHU3UPYIOIINE U3JTyUCHUS,

CMBICT (PU3UYIECKNX BEIUYHMH: CKOPOCTb, YCKOPEHHUE, Macca, CHJIA, UMITyJbC, padoTa,
MEXaHMYECKasi SHEPrHsl, BHYTPEHHSS SHEPrusi, aOCOJIOTHAs TEeMIlepaTypa, CPEemHss
KWHETHYeCKasl SHEPrusl YacTUI[ BEINECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTApPHBIH
SJIEKTPUYECKUN 3apsin;

CMBICJT (PU3NYECKUX 3aKOHOB KIIACCHYECKOH MEXAHHWKH, BCEMHPHOTO TATOTEHHS,
COXPAaHEHHMsT SHEPruM, HMITYJIbCa M SJEKTPUYECKOrO 3apsifa, TEPMOIMHAMUKH,
3JIEKTPOMArHUTHON MHAYKIHH, PoTo3(deKTa,;



BKJIAJl POCCUHCKHMX M 3apyOeXHBIX Y4YEHBIX, OKa3aBIIMX HAuOONblIee BIHMSHUE HA
pa3BUTHE PUUKH.

B pesynbrare OCBOCHHUS TUCHUILTMHBI O0YYaIOIUICS JOJKEH YMETh!

MPOBOANTDL HAOJTIOIEHUS, TNITAHUPOBATE U BBIMOJHSATH SKCIIEPUMEHTBI,

BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOAEIH,

NPUMEHATh TIOJyYeHHbIE 3HAaHWS 10 (U3MKe sl OOBSICHEHUs pPa3HOOOPa3HBIX
(U3MYECKUX SIBJICHHUI U CBOWCTB BEIIECTB,

MPAKTHYECKU UCTIONB30BATh (PU3NYECKUE 3HAHUS,

OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH()OPMALIHH;

UCTIOJIb30BATh MPUOOPETEHHBIE 3HAHUS W YMEHHSI JJIsl PELICHUs MPAKTHYECKHUX 3a7ad
MOBCEAHEBHON  JKM3HM, oOecreueHuss O€30MacHOCTH  COOCTBEHHOM  JKM3HH,
PAIMOHABHOTO MTPUPOIOTIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPelIbl.

OMKCHIBATL U OOBSICHATH (PU3MUECKUE SIBIEHUS W CBOMCTBA TeJ. CBOHCTBA TasoB,
JKUKOCTEH U TBEPABIX TEJ, JJIEKTPOMATHUTHYIO WHAYKIHIO, PaclpOCTPaHEHHE
3JIEKTPOMArHUTHBIX BOJIH, BOJHOBBIE CBOWMCTBA CBETa, HW3JYYCHHE U MOTJIOM[EHUE
cBeta aToMoM; GoTo3(PdexT;,

OTJINYATh THIOTE3bI OT HAYYHBIX TEOPHIA,

JIeNIaTh BBIBOJbI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX,

MPUBOAUTH MPUMEPHI, MOKA3BIBAIOILINE, YTO: HAOMIONEHUS W SKCIEPUMEHT SIBIISIOTCS
OCHOBOU IS BBIABMIKCHHS TUIIOTE3 U TEOPHUH, MO3BOJIIOT MPOBEPHUTH UCTUHHOCTH
TEOPETUYECKUX BBIBOJOB, (PU3MUYECKAsh TEOpHsl TaeT BO3MOMKHOCTb OOBSCHSTH
U3BECTHBIE SIBJICHUS MPUPOABI U Hay4YHbIe (DAKTHI, MPEICKA3hIBATH €I HEM3BECTHBIC
SIBJICHUS,

MPUBOAUTH MPUMEPHI MPAKTHYECKOTO HCIOJb30BAHUS (PU3NYECKUX 3HAHUH: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKU U DJIEKTPOINMHAMUKH B SHEPTEeTHUKE, PA3JINYHBIX BUIOB
SJIEKTPOMATHUTHBIX W3JIYYeHUH JJIT  Pa3BUTHUS  PAguo U TEIEKOMMYHHUKAIUH,
KBAaHTOBOH (DU3WIKH B CO3IaHUU SIIEPHON HHEPTETUKH, JIA3EPOB;

BOCIIPUHUMATh W HA OCHOBE TIOJYYEHHBIX 3HAHUN CaMOCTOSITENIbHO OLIEHUBATh
uHpoOpMaIMIo, coaepxamyrocss B cooOmenusx CMU, HHrepHere, Hay4yHO-
MOMYJIIPHBIX CTATHSIX.

MPUMEHSTD MOJIyYE€HHbIE 3HAHUS IS PelleHust GU3NUECKUX 3a/1a4,

OTpeAeNsaTh XapakTep (GU3N4ecKoro mpouecca no rpadpuky, tTadnuie, Gopmyie;

U3MEPATh psiA (PU3NYECKUX BEIUYMH, MPEACTABISAS Pe3yJbTaTbl U3MEPEHUH C YYETOM HX
MOTPELTHOCTEN.



1.4. Ilnanupyembie pe3y/abTAThbl 0CBOeHHSs 001eo0pa3oBaTeabHoil JucuunIuHbI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon u HaumenoBaHue

IInanupyemeble pe3ynbpTaTbl OCBOSHUS TUCLUTIIUHBI

(bOopMHUpPYEMBIX KOMITETEHIIHH Obume JlucuurninHapHble
(mpenmMeTHBIe pe3ynbTaThl B cooTBeTcTBUN ¢ PI'OC
(JINYHOCTHBIE U METANPEIMETHBIE) CO0)

OK 01. Beibupatb criocoOb!
peLieHus 3a1a4
npodheCCHOHANTbHOM
IesTebHOCTH
NMPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTaAM

B HacTu TpynoBOro BOCITUTAHUS:

- TOTOBHOCTb K TPYAy, OCO3HAHKE [IEHHOCTU MACTEPCTRA,
Tpynomoodue;

- TOTOBHOCTH K aKTUBHOU JESITEIbHOCTH TEXHOJOTHYECKON U
COLIMAJIbHON HANPABJIEHHOCTH, CIIOCOOHOCTh HHULIMUPOBATD,
MJIAHUPOBATH U CAMOCTOSITENIbHO BBIMOJHATD TAKYIO ESTETHHOCTD;,

- HHTepeC K pasInIHbIM cepam mpodecCHOHATBHON NesTebHOCTH,

OBnaneHre YHUBEPCATbHBIMU YIeOHBIMU MTO3HABATEIbHBIMU

NEUCTBUAMMU:

a) 0a30BbIe JIOTHYECKHE NEHCTBUS:

- CaMOCTOATEIbHO (POPMYJTHPOBATH M AKTYATU3UPOBATH MPodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK U OCHOBAHMUS TSI
CpaBHEHUs, Kiaccu(pukanuy u 0000IIeHHUS,

- OTIPeNesIsITh LEU NeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU
WX JOCTHKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPHUBAEMBIX
SIBJICHUSIX,

- BHOCUTb KOPPEKTUBBI B IEATEIHHOCTD, OLIEHUBATH COOTBETCTBHE
PE3yJbTaTOB LIEJISIM, OLIEHUBATH PUCKH MTOCIEACTBUIN
NeSITeIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILICHNE TIPU PEIIEHUH KU3HEHHBIX
npobyieM

0) Ga30BBIC UCCIIEAOBATEILCKHIE ACHCTBUYS:
- BJIaAC€Th HABBIKAMHN y‘le6HO-HCCJ’IeHOBaTeJ'IbCKOfI u HpOGKTHOfI

- c¢hOopMHUPOBATH MPEICTABIEHHS O POJIU U MecTe PUINKU
Y aCTPOHOMHUHU B COBPEMEHHOHN HAYYHOH KapTHUHE MUPA,
0 cucreMoobpasyromei posu GU3UKN B pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJIe POCCUMCKIX H 3apYOeIKHBIX
yUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, TOHUMaHNE
(bU3NIECKOH CYIIHOCTH HAOMIOIAeMBIX SIBICHUN
MUKPOMHPA, MAKPOMHPA U METAMUPA; TOHIMAaHUE POJIH
ACTPOHOMHH B TIPAKTUYECKOH JESITETbHOCTH YeJIOBEKA
U aJbHEHIIeM Hay9YHO-TEXHUYECKOM Pa3BUTHH, POJIU
¢u3nku B GOPMHUPOBAHUHN KPYro3opa u
(YHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKA ISl
peLIeHHs MPAKTHIECKHX 337124,

- chopMHUpPOBATh YMEHHUS PEIIATh PACUETHBIE 3a/1a4H C
SIBHO 3aJaHHON (PU3UYIECKOI MOJEIIBIO, UCTIONB3YS
¢du3nveckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN32
yCJIOBHS 3a[1a4H BBIOUPATh (PU3UUECKYIO MOJEIb,
BBIIEIATH (PU3NUECKHE BETUIUHBI U (POPMYJIBI,
HEOOXOIUMBIE /IJIs €€ PELICHNUs, TPOBOANTD PACUETHI U
OLICHUBATh PEAbHOCTD MOJyYEHHOTO 3HAUEHUS
(13NIECKON BETNYHNHBL, PELIaTh KAYECTBEHHBIE 3a/1a4H,
BBICTPaNBasi JIOTHYECKH HEMPOTUBOPEUHUBYIO IIETIOUKY
pacCy’KIeHMI C ONOPOH Ha N3yUeHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

- BJIQJIETh OCHOBOIOJIAral0IUMH (PH3HUECKUMHU
MOHSATHUSIMH U BEINYHHAMH, XapaKTEPU3YIOIIUMHU
¢busngeckre nporeccol (CBsI3aHHBIMU C MEXAaHUUECKUM
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JeATEIbHOCTH, HABBIKAMU pa3peLIeHns mpodiem;

- BBIABJIATH HpI/I"II/IHHO-CJ'IeI[CTBeHHbIe CBsA3HU U aKTyaJ'II/ISI/IpOBaTb
3anaqy, BBIABUTATH FI/IHOTGSY ce peH_IeHI/IfIj HaxXOoOUThb apFYMeHTbI
IUIs1 AOKA3aTeNbCTBA CBOUX YTBEPIXKACHUMN, 3a4aBaTh apaMeTphbl U
KPUTEPUH PELLECHUS,

- aHaJ'II/ISI/IpOBaTb HO.]'IyLIeHHbIe B X0O¢ peLHeHI/ISI 3agavun pesyanaTbl,
KpI/ITI/ILIeCKI/I OLICHUBATHh UX I[OCTOBepHOCTbj HpOFHOSI/IpOBaTb
N3MCHCHINEC B HOBBIX yC.]'IOBI/IﬂX;

- YMeTb nepeHochb 3HAHUA B HOSHaBaTeJ'IbHYI-O u HpaKTI/ILIeCKy}O
00J1aCTH KU3HENEATEIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MMPEIMETHBIX 001acTeH;

- BBIABHUI'aTh HOBBLIC UAEH, npennaraTb OpI/IFI/IHaJ'IbeIe moaxoabl U
peLeHus,

- CITOCOOHOCTD UX MCITOIb30BAHUS B IO3HABATEILHON U COLIMAIBHOM
MPAaKTHUKE.




IBUKEHHEM, B3aUMOJEHCTBUEM TeJl, MEXaHUUYECKUMHU
KOJIEOAHUSIMHU M BOJTHAMH, aTOMHO-MOJIEKYJIIPHBIM
CTPOEHHEM BEILECTBa, TEIJIOBBIMU MTPOLIECCAMY,
SJEKTPUUECKUM U MAarHUTHBIM IMOJISIMU, 3JIE€KTPUIECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMHU U BOJIHAMH,
ONTUYECKUMH SIBJIEHUSIMHU, KBAHTOBBIMU SIBJIEHUSMU,
CTPOECHHMEM aTOMa U aTOMHOTO SApa,
PaINOaKTUBHOCTBIO); BJIAICHNE OCHOBOIOJIArat0 IIUMHU
aCTPOHOMMYECKUMHU MOHATUAMM, MO3BOJIAIOIUMU
XapaKTepHU30BaTh MPOLECCHI, MPOUCXOASIINE Ha
3B€3/1aX, B 3B€3[JHbIX CUCTEMAaX, B MEXIaJaKTHIeCKOU
cpene; IBIKEHNE HEOECHBIX TEJI, HBOJIFOLIUIO 3BE3] U
Bcenennoir,

BJIa/I€Th 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMU
(3akon BcemupHoro Tsirotenus, I, 11 u 111 3akoHbI
HbroTOHa, 3aKOH COXpaHEHUs] MEXaHUYECKON SHEPruHy,
3aKOH COXpaHEHUs UMITyJIbCca, IPUHLIMI CYyNePIO3ULIUU
CHUJI, IPUHLIUI PABHONIPABHOCTU MHEPLIMAIBHBIX CUCTEM
OTCUETA; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOEHUS BEIEeCTBa, Fa30Bbl€ 3aKOHBI, IIEPBbIIl 3aKOH
TEPMOJMHAMUKU, 3aKOH COXPAaHEHUs JIEKTPUIECKOTO
3apsna, 3akoH Kynona, 3akoH OMa 7151 ygacTka Leny,
3aKkoH OMma 1151 TOJTHOM 3JeKTPUUYECKOH LIeTH, 3aKOH
Jxoyns - JIeHna, 3aK0H 3J€KTPOMarHUTHOW HHIYKLIUH,
3aKOH COXpaHEHUs SHEPTUH, 3aKOH MPSIMOJMHENHOTO
pacnpoCTpaHEHUsl CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH MPEJOMIJICHHUS CBETA;, 3aKOH COXPAHEHUs
SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHUs 3JIEKTPUYECKOrO 3apsia, 3aKOH
COXPaHEHHMsI MaCCOBOI0 YUCJIA, MOCTyNaThl bopa, 3akoH
PaTMOaKTUBHOTO Paclafa), yBEPEHHOE NCTIOIb30BAHNE




3aKOHOB M 3aKOHOMEPHOCTEH MPH aHaAN3e (PU3MIECKUX
SIBJIEGHUI U IPOLIECCOB.

OK 02. Ucnonp3oBathb
COBPEMEHHBIE CPEICTBA
MIOWCKA, aHAaJIH3a U
UHTEepIpeTanuu nHHOpMaLuu
U THQOPMALTIOHHBIE
TEXHOJIOTUH [T BBIOJTHEHUS
3a1a4 npodeCCHOHATBHON
AESITeIbHOCTH

B o0nactu 1IEeHHOCTH HAy4YHOTO TO3HAHUS:

- ¢(OPMHPOBAHHOCTb MUPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHO
NPAKTHKH, OCHOBAHHOTO HA AMAJIOre KYJIBTYp, CIIOCOOCTBYIOLIErO
OCO3HAHHIO CBOETO MECTAa B MOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHHE SI3bIKOBOW M YMTATEIbCKOM KYJIbTYPhI KaK
CpenCcTBa B3aUMOACHCTBUS MEXKY JIFObMH U MO3HAHUS MUPA,

- OCO3HAHHE LIEHHOCTH HAYYHOH AeATeIbHOCTH, TOTOBHOCTh
OCYLIECTBJISITh MPOSKTHYIO U HCCIIEAOBATENbCKYIO AEATENbHOCTD
UHIMBUIYAJIBHO U B TPYIIIE;

OsnazieHe YHUBEPCATbHBIMU Y4€OHBIMU TIO3HABATEIbHBIMH

JNENUCTBUSIMU:

B) pabota ¢ nHpopMaLHei:

- BJIJICTh HABBIKAMU MOJTyYeHUsT HHYOPMALIMHU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYLIECTBIISAT MOUCK, aHAJIU3,
CHCTeMATH3aLHUI0 U HHTEPITPETALU0 HHYOPMALIUHU PAa3IMYHbIX
BUJIOB U (POPM NPEnCTaBIICHUS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (POpMATaxX ¢ yUETOM HA3HAUCHHS
uH(OpPMALIMH U 1IeJIeBOI ayJUTOPHH, BBIOUPAst ONTHMAJIbHYIO
(bopmMy mpeacTaBieHHs U BU3YATH3aLUY;

- OLICHHBATb JOCTOBEPHOCTb, JJETUTUMHOCTb HH(POPMALIIH, €€
COOTBETCTBHE MPABOBLIM U MOPAJIbHO-3THUECKUM HOPMAaM;

- HCTIOJIb30BATh CPENCTBA HHPOPMALIMOHHBIX 1 KOMMYHHKALIMOHHBIX
TEXHOJIOTUH B PELIEHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
OpPTaHU3aLMOHHBIX 33a7a4 ¢ COOIoIeHneM TpeOOBaHUH
SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepeskeH s, TPABOBBIX M 3TUYECKUX HOPM, HOPM

- YME€Tb YUUTBIBATh IPAHULIbI MPUMEHEHHS N3yUCHHBIX
bu3nUIecKknx MozeNeil: MaTepualibHas TOUKA,
WHEepLUaJIbHas CUCTEMA OTCUETA, UACANIbHBIN ras;

- MOJIEJIN CTPOEHUs ra30B, XKUAKOCTEN U TBEPABIX TeJ,
TOUYEYHBIN 3JIEKTPUUECKUN 3apsif, AaepHas MOJEIb
aToOMa, HyKJIOHHasl MOZEJIb aTOMHOTO s7ipa MpH
pewmeHnn GU3NIECKUX 3a1a4.




UH(POPMAITMOHHOH 0e30MacHOCTH,;
- BJIQ/IETh HABBIKAMH PACIIO3HABAHMSI M 3aIIUTHI HHPOPMALIUH,
UH(POPMALIMOHHOH OE€30MaCHOCTH JIMYHOCTH.

OK 03. [Inanuposats u
pean30BbIBaTh COOCTBEHHOE
poheCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATENCKYIO
IesTeIbHOCTD B
npodeccuoHanpHOH chepe,
HCIIOJIb30BATh 3HAHUS 10
(HHAHCOBOI rPAaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYyaLIUsIX

B obnacty 1yXxOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

- ¢(hOpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO
NIOBEICHNUS,

- crIOCOOHOCTD OLIEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE
peLeHnsi, OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U
LIEHHOCTH,

- OCO3HAHUE JIMYHOTO BKJIaa B IOCTPOSHHUE YCTOHYHBOTO OyIyIIero;,

- OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POIUTEINSAM U (WIIH) IPyTUM
YJIEHAM CEMbH, CO3JIaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS LEHHOCTEN CEMENHON KU3HU B COOTBETCTBUU C
TpaguuusiMA HapoaoB Poccuy;

OBianeHne yHUBEPCATIbHBIME PETYJIITUBHBIMH JEHCTBUAMU:

a) CAaMOOPTaHU3ALIHS:

- CAMOCTOATENIBHO OCYIIECTBIISITH MO3HABATENBHYIO EATENbHOCTD,
BBISIBJISITH IPOOJIEMBI, CTABUTH M (POPMYJIHPOBATH COOCTBEHHBIE
3a1a4d B 00pa3oBaTeIbHON AEATENbHOCTH M KI3HEHHBIX
CUTyalHsX,

- CAMOCTOATENBHO COCTABIISIT IUIAH PELICHUST TPOOIEMBI C yUETOM
UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHUH;

- IaBaTh OLICHKY HOBBIM CUTYALHsM,

- c1ocoOCTBOBATH (POPMHUPOBAHUIO U TIPOSIBJICHHUIO IMUPOKON
SPYAHULIMYU B Pa3HBIX 00JIACTSAX 3HAHUH, IIOCTOSTHHO MOBBILIATH CBOM
00pa3zoBaTeNbHBIN U KyJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

- HCTIOJIb30BATh MPUEMBbI pehICKCHH AJIsT OLEHKH CUTYAIlUH, BEIOOpa

- BJIQIETh OCHOBHBIMH METOAAMHU HAYYHOTO MMO3HAHMS,
UCTIONB3YEMBIMHU B (PH3UKE: MPOBOAUTH MPSIMbIC U
KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, BbIOMpast
ONTUMAJIbHBIN CTIIOCO0 M3MEPEHUS U HCTIOIB3Y I
W3BECTHBIE METObI OLEHKHU MOTPEIIHOCTEH U3MEPEHU,
NPOBOIUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (pr3muecknx
BEJIMYHMH C UCTIONb30BAHIEM MPSMbIX U3MEPEHU,
OOBSICHATD NOJIYYEHHBIE PE3YJIbTAThL, HCIIOIB3Y I
¢dusnveckre TeOpur, 3aKOHBI M TIOHATHS, U 1eJaTh
BBIBOZIBI, COOJIIOAATH MpaBHiIa OE30MacHOro Tpyaa Npu
NPOBEIEHUH UCCIIEAOBAHUI B paMKax y4eOHOro
SKCIIEPUMEHTA U Y4eOHO-HUCCIIeIOBATEIbCKON
AESITEIbHOCTH € UCTIOJIb30BAaHUEM LIU(PPOBBIX

- UI3MEPHUTEIBHBIX YCTPOHCTB 1 1aOOPaTOPHOTrO
obopynoBanust; cHOPMHUPOBAHHOCTD MPEACTABICHUHN O
METOAAX MMOYYEHHsI HAYYHBIX aCTPOHOMHUYECKUX
3HAHUU

- oBnaeTh (chopMupoOBaTH MPEACTABIICHNYS) TIPABHIIAMU
3anucu pu3nIecKux GopMys1 penbeHO-TOUEHHOHI
cucreMbl 00o3HaueHwui JI. bpaiist (ans cnensix u
cnaboBUASIINX O0YUYAFOIIIUXCS).




BEPHOT'O PELIEHUS,

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATD PELIEHUs 110
UX CHUXKEHMUIO,

B) SMOLIMOHAJIbHBIN HHTEJJIEKT, MPEAOIararoIuii

c(hOPMUPOBAHHOCTD:

- BHyTPEHHEW MOTUBALIUH, BKJIIOYAOLIEH CTPEMIICHUE K
JNOCTUKEHMIO LIeJIU U YCIeXy, ONTUMHU3M, MHULIMATHBHOCTbD,
YMEHHUE AeHCTBOBATDb, UCXOs1 U3 CBOMX BO3MOXXHOCTEH,

- SMIIATHH, BKJIIOYAOIIEH CIOCOOHOCTh TOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JIPYTHX, YIUTBIBATh €r0 NPU OCYIIECTBIEHUN
KOMMYHHKAIIHH, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTDH BBICTPAUBATh
OTHOILIEHHS C IPYTHUMH JIFOJbMH, 3a00TUTBCS, TIPOSIBJIAT HHTEPEC U
pas3pemaTrb KOH(PJIHUKTHI

OK 04. O¢pdexruBHO - TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMIO U CAMOPA3BUTHIO, - OBJIAZIETh YMEHUSIMH padoTaTh B IPyMIe C
B3aMMOJIENCTBOBATD U CaMOCTOSITEJIbBHOCTU U CAMOOHPEACICHUIO; BBINIOJIHEHUEM Pa3JIMYHBIX COLUAJIBHBIX POJIEH,
paboTarth B KOJIJIEKTHBE H - OBJIQJICHHE HABbIKAMU Y4eOHO-UCCIIEOBATENBCKOM, MPOSKTHOH U IJTAHUPOBATh PabOTy IPYTIIBI, PALIMOHAIBHO
KOMaHA¢ COLMAJIbHOU EATENbHOCTH, pacapeneisitb AesTeIbHOCTh B HECTaHAAPTHBIX
OBnaneHue yHUBEpCAIbHBIMU KOMMYHHUKAaTUBHBIMHU 1€HCTBUAMM: CUTyalusAX, aICKBATHO ONCHUBATDL BKJIa/l KaXJI0TO U3
0) COBMeCTHasI IEATENBHOCTD! Y4aCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMON
- IOHUMATh U UCIIOJIB30BaTh MPEUMYLIECTBA KOMaHAHON U pOOIEMBI.

WHIUBUAYAJIBbHON paloTHI;

- IPUHUMATD LEJIH COBMECTHON NEATEIbHOCTH, OPTaHU30BbIBATL U
KOOPJAWHHUPOBATh AEHCTBUSA MO €€ NTOCTUKEHUIO. COCTABIIATD IIaH
JNENUCTBUHN, pacrpeaensaTh POiIu C yH€TOM MHEHUN YYaCTHUKOB
00CyKIaTh Pe3yJIbTaThl COBMECTHON PalOTHI;

- KOOPAMHUPOBATH U BBIMOJIHATE PabOTy B YCJIOBUSIX PEATBHOTO,
BUPTYaJbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,

- OCYLIECTBJIITh O3UTUBHOE CTPATETHYECKOE MOBEEHUE B
PA3JIMYHBIX CHUTYaLUSX, TPOSIBISITh TBOPUECTBO U BOOOPAKEHHE,




OBITb NHUIHATUBHBIM

OBianeHne yHUBEPCATIbHBIMI PETYJSITHBHBIMH NeHCTBUSMU:

I) IpUHATHE ce0sl U IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI 1 aPTYMEHTBI APYTHX JIFOJEH NMPH aHAIN3e
Pe3yJIbTaTOB AEATENbHOCTH,

- MPU3HABATDH CBOE MPABO M MPABO IPYIUX JIFOAEH Ha OIINOKWY,

- pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP € TIO3ULIUH IPYTOTO
JeJIOBEeKa.

OK 05. OcyiecTBisTh
YCTHYIO U MUChbMEHHYIO
KOMMYHHKALHIO HA
rOCyIapCTBEHHOM SI3bIKE
Poccutickoi @enepanuu ¢
y4eTOM 0COOEHHOCTEH
COLMAJIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

B obnacty scTeTHUeCKOro BOCIIUTAHUS:

- 3CTETHYECKOE OTHOLIEHHUE K MUPY, BKJIFOUasl 3CTETUKY HAy4YHOTO
TBOPYECTBA, MPHUCYIIEro PU3NIECKON HayKe;

- crT0COOHOCTh BOCTIPHHUMATD Pa3JIMYHbIE BHIbI HCKYCCTBA,
TPAOULMU U TBOPYECTBO CBOETO U APYTUX HAPOJOB, OLIYIATh
5MOLMOHAIBHOE BO3AECHCTBHE HCKYCCTBA,

- yOEXKIEHHOCTh B 3HAYUMOCTH TSI IMYHOCTH M OOIEeCTBa
OTEUYECTBEHHOI'O U MUPOBOI'O UCKYCCTBa, STHUYECKUX KYJIbTYPHBIX
TpaguLUi U HAPOJHOTO TBOPYECTBA,

- TOTOBHOCTb K CAMOBBIPa’KEHUIO B Pa3HBIX BHIaX UCKYCCTBA,
CTPEMJICHHE MPOSIBIIATH Ka4e€CTBA TBOPYECKOMN JTUYHOCTH,

OBnaneHue yHUBEpCAIbHBIMU KOMMYHHUKATUBHBIMU €HCTBUAMU:

a) obmmeHue:

- OCYIIECTBJIATh KOMMYHHUKALIUH BO BCEX chepax KU3HY,

- pacro3HaBaTh HeBEpOAIbHbIE CPEACTBA OOIEHUS, TOHIMATh
3HAQ4YECHUE COLMAIIBHBIX 3HAKOB, PACIIO3HABATH MPEANOCHIIKU
KOH(JIUKTHBIX CUTYaLMi U CMATYaTh KOH(IIUKTEL,

- Pa3BEPHYTO U JOTUYHO U3JIaraTb CBOK TOYKY 3PEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPENCTB.

- yMETh Pacno3HaBaTh (PU3NUECKUE SIBICHUS (IPOLIECCH)
U OOBSACHATH UX Ha OCHOBE U3yUEHHBIX 3aKOHOB:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBW)KEHHUE, CBOOOIHOE MA/IEHUE TeJ, IBIKEHHE IO
OKPY’KHOCTH, MHEPLIUS, B3ANMOACHCTBHUE T,
KosebaTenbHOe IBUKEHUE, PE30HAHC, BOJIHOBOE
neuxkeHue;, nupdys3us, OPOyHOBCKOE NBUKEHHE,
CTPOEHHE KUAKOCTEH U TBEPABIX Tell, ©3MEHEHHUE
o0BpeMa Tell IPU HarpeBaHUU (OXJIAKICHUH), TETNIOBOE
paBHOBECHE, UCITAPEHNE, KOHICHCALHS, IIJIaBJICHUE,
KPUCTAJUTU3ALMS, KUTIEHHE, BIAXKHOCTh BO3lyXa, CBSI3b
CpenHel KNHETUYECKON SHEPTUHU TEMIOBOrO IBUXKECHUS
MOJIEKYJI ¢ aDCOIFOTHON TEMIIEPaTypPOii, NOBBIIIEHUE
TaBJIEHUsI ra3a MPHU €ro HarpeBaHUuM B 3aKPbITOM
COCyJie, CBSI3b MEXy MapaMeTpaMu COCTOSTHUS ra3a B
U30TPOLECCax; NMEKTPU3ALIHUS TEJl, B3AUMOICHCTBHE
3apsiA0B, HArPEBAHUE MPOBOIHUKA C TOKOM,
B3aUMOJIEHICTBHE MarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKLWS, IeHCTBUE MATHUTHOTO TOJISt Ha IPOBOJHHUK
C TOKOM U JIBIDKYIIHICS 3apsif, SJEKTPOMArHUTHBIE
KOJIeOaHUs U BOJIHBIL, MPSMOJTMHEHHOE
pacrpoCTpaHEHHE CBETA, OTPAXKEHHE, IPEJIOMIICHHE,
uHTepdepeHIwst, AMPPAKIHS U NOJSIPU3ALIIS CBETA,




aucriepcus cBeTa; GOTo3IeKTpUIeCcKuil 3P exT,
CBETOBOE JaBJIEHHE, BOSHIKHOBEHUE JIMHEHYATOTO
CIIEKTPa aTOMa BOJOPOZa, €CTECTBEHHAS U
HCKYCCTBCHHAs PAAUOAKTUBHOCTD.

OK 07. CogeiicTBoBaTh
COXPAHEHHIO OKpPYyXKarolen
Cpenbl, pecypcocOepesKeHHIO,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJINMAaTa,
NPUHLUITBI OEPEITUBOTO
NPOU3BONCTBA, 3P (HEKTUBHO
NENCTBOBATH B
Ype3BBUANHBIX CUTYALUSIX

B obnacti 5K0JIOrHUECKOro BOCIIUTAHUS:

- ¢(hOpMHPOBAHHOCTH HKOJIOTUIECKOH KYJIBTYPbI, TOHUMaHUE
BJIUSIHUSL COLUATIbHO-OKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE
NPUPOAHON 1 COLMANBHON CPeabl, OCO3HAHUE III00ATBHOTO
XapakTepa KOJOTHYECKUX podieMm;

- IJIJAHUPOBAHUE U OCYLUECTBJIEHUE JEHCTBUI B OKPY KalOLIEel cpene
Ha OCHOBE 3HaHMs LeJIeH YCTOMUMBOIO PA3BUTHS YEJIOBEYECTBA,

- AKTUBHOE HENPUATUE NEHCTBUN, IPUHOCAIINX Bped KPyKarolen
cpene;

- YMEHHE POTHO3UPOBATh HEOIArONPHSITHBIEC SKOJOTHUECKUE
MOCJEACTBYS PEANPUHUMAEMBIX JECUCTBUIN, MPEAOTBPALIATh UX;

- paclIMpeHue OMNbITA AESITENbHOCTH 3KOJOTHYECKON
HAIPaBJICHHOCTH HAa OCHOBE 3HAHUH 110 (pusmke.

- c¢hOpMHUPOBATh YMEHHUS IPUMEHSTH NOJyYCHHBIC
3HAaHUS ISl OOBSICHEHHSI YCIOBUN NPOTEKAHUS
(U3NIECKHX SIBICHUI B IPUPOIE U AJIS IPUHSITUS
MPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU IS
obecnieueHnst OE30MaCHOCTH MPH OOPAILEHUH C
OBITOBBIMH ITPUOOPAMH U TEXHHUECKIMH
yCTPOWMCTBAMH, COXPAHEHHSI 30POBbSI U COOIOICHHS
HOPM 3KOJIOTUYECKOT0 MOBEAEHHsI B OKPY KaroLei
cpene; MOHUMaHue HeOOXOIUMOCTH TPUMEHEHUS
OOCTIKEHUH (PU3UKU U TEXHOJIOTUHN AJIst
PaLMOHATIbHOTO PUPOIONOJIb30BaAHUS.




2.1.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

AUCHUILINHBI

Oo0bem auCHUNIMHBI M BHABI y4eOHOH padoThl

Bun yueoHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOIN MPOrpaMMbI 140

AUCUHILTHHBI

1. OcHoBHOE cogep:kaHue 58
BT 4..

TeopeTu4eckoe oOydeHue 40

nabopaToOpHbIE 3aHSITHS 8

KOHTPOJIbHBIE PadOTHI 10

2. lIpogdeccuoHAILHO-OPUEHTHPOBAHHOE 82

coep:KaHue

BT.U..

TeOpeTH4ecKkoe oOy4eHue 52

MPAKTUYECKUE 3aHATHSA 12

nabopaTOpHbIE 3aHSITHS 18

IIpomexyTouHas aTTecTauus (IK3aMeH)




1.2. TemaTH4ecKHH NJIAH H COAEPKAHHE JUCHUILTHHBI «DU3HKA»

B conepskannu yueOHOro Marepuasa nojy XKHpHbIM MPH(TOM BbIAEICHO NPO(eCcCHOHATBHO-OPHEHTHPOBAHHOE CONEPIKAHHE.

HaunmenoBaHue pa3acios u

Coaepskanue yueOHOTO MATCpHaa, Ta00OPATOPHBIC M MPAKTHICCKHC PaOOTHI, HHANBHIAYAIBHBIH MPOCKT (CTH

O0bpeM yacoB

Dopmupyemble o0Imme
u Ipo(heCcCHOHATTBHBIC

TEM IPe Ay CMOTPEHBI) KOMIICTCHIHH
1 2 3 4
Paspea 1. du3zuka u MeTOABI HAYYHOI0 NO3HAHUSA 2
Tema 1.1 Codeporcanue yuebnozo mamepuaia: 2 OK 03
Brenenue. ®dusnka - Hayka O mnpupoae. Hayunele Meroapl MO3HaHWS OKpyxarmomero mupa. Posb OK 05
Dusnka U METOIbI SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TTO3HAHUS PUPOIBL. IKCIIEPUMEHT B (PHU3UKE.
HAY4YHOrO MO3HaHus | MonenupoBanue (GU3MUYECKHX sIBJIEHUH U npoueccoB. HayuHbie runores3sl. @U3HUECKHE 3aKOHBI
U Teopuu. [ paHUIBI MPUMEHUMOCTH (PH3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponb 1 mecto ¢pusuku B GOPMHUPOBAHNN COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B IPAKTHUECKOH
HesATeNbHOCTH Jtofell. 3HaueHHe (PM3MKH NpH OCBOeHMH chenuaabHocTH Opranuszanus
nepeBo30K U YNpaBJieHHe HA TPpaHCcnopTe (10 BUAAM).
Paszpen 2. Mexanuka 22(14/-)
Tema 2.1 Codeporcanue yuebnozo mamepuaia: 6 OK 01
Kunematuka Mexanndeckoe asrkeHre. OTHOCUTEIBHOCTE MEXAHMUECKOro ABinkeHus. Cucrema OTCUETA. OK 02
Tpaekropust. OK 04
Ilepemernenne, CKOpPOCTh (CpemHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpPEHHE OK 05
MaTepUabHON TOYKH, UX MPOEKLUH HAa OCH CUCTeMbl koopauHatT. CloxkeHHe NepeMelleHui u OK 07
CJIOJKE€HHE CKOPOCTEH.
PaBHOMepHOEe U paBHOYCKOpPEHHOe NpsAMOJIMHeHoe ABUH:KeHHe. I'padukm 3aBHCHMOCTH
KOOPAHHAT, CKOPOCTH, YCKOPEHHsl, NMYTH H MEpPeMElleHHs] MATePHAJbLHOH TOYKH OT
BpPEMEHHU.
CBobOonHoe nageHue. Y CKopeHrne CBOOOTHOTO MaIeHUsI.
Kpusonuneiinoe neuxenue. /IBHKeHHE MATEPHATBHOH TOYKH N0 OKPY’KHOCTH € MOCTOSTHHOH
M0 MOAYJK CKOPOCTBLIO. YIJIOBasi CKOPOCThb, JUHeiHHasa ckopocTb. Ilepumoa m uyacrora
o0pameHnus. llenTpocTpeMuTeIbHOE YCKOpPEHHE.
TexHH4YecKHe yCTPOHCTBA H IPAKTHYECKOE IPMMEHEHHUE: CIIHAOMETP, ABH/KCHHE CHAPSIO0B,
LieNHbIC H peMEHHBIE Nepeaadn.
Tema 2.2 Cooepoicanue yuebnozo mamepuaa: 8
JuHaMuka IIpuauun otHocutenbHOCTH 'anunes. Ilepsbiil 3axkoH Hbrotona. UHepunanabHbIe CHCTEMBI

oTcuéTa.

Macca Ttena. Cuna. Ipunnun cynepnosunmu cuia. Bropoit 3akon Hbiotona naas




MaTepHaabHOH To4YkH. Tpernii 3akoH Hbl0TOHA AJ1s1 MAaTEPHATBHBIX TOYEK.

3akon BcemupHoro taroreHusi. Cmia tsaxkectu. IlepBas kocmuueckass ckopoctb. Cuna
ynpyroctu. 3akos I'yka. Bec Tena.

Tpenue. Buabl TpeHus (moxosi, CKOJIbKeHHs1, KauyeHust). Cuia tpenus. Cyxoe Tpenue. Cuiia
TPEeHHs CKOJIbKEHHSsI H cHila TpeHus nokosi. Kosgpduument tpenus. Cuna COnpoTHBICHHS MTPH
JBUKEHUU TeJa B )KUAKOCTU WM rase.

[ToctynarenbHOE U BpaliaTeabHOE IBHKEHHE aOCOMFOTHO TBEPAOTO TENA.

MoOMeHT cuibl OTHOCUTENBHO ocu BpateHus. [lnedo cunbl. Y ciaoBus paBHOBeCHs TBEPAOIO Tea.
TexHuyeckue yCTpoHCTBA H MNpPaKTHYeCKOe NpPHMeHEeHHe: MNOALIMIHHKH, ABHKEHHE
HCKYCCTBEHHbIX CIYTHHKOB.

Tema 2.3 Codeporcanue yuebnozo mamepuaia: 6
3aKOHBI COXpaHeHus B | IMmyJibC MATEPHAJIBHOM TOYKH (TeJ1a), CHCTEMbI MATEPHAJBHBIX To4YeK. MmyJibe cHibl U

MEXaHUKE H3MEHeHHe HMITYJIbCA TeJla. 3AK0H cOXpaHeHHs1 MMIyJIbca. PeakTHBHOE ABHIKeHUe.

Pabora cubl. MOIIHOCTD CHUTBL
Kunernueckasi 3Heprusi mMatepuajbHOl Touku. Teopema 00 H3MEHEHMH KHHETHYECKOM
sHeprun. IloTeHuuanbHasi 3Heprus. lloTeHimanbHast SHEprust ynpyro nehOpMHPOBAHHOM
npykuHbL [loTeHIManbHAS SHEPrus Teaa BOIM3H MOBEPXHOCTH 3EMITH.
[ToreHumanbHple W HEMOTEHOUANbHble CHIIBL. CBSI3b  PabOThl HEMOTEHLHUANBHBIX CHII C
U3MEHEHHEM MEXaHMYeCKONH DJHEepPruu CUCTEMbl Tel. 3aKOH COXpaHEHHsI MeXaHH4YecKoi
3HEPruM. YIpyrue u Heynpyrue CTOJIKHOBEHMUS.
TexHn4ecKHe ycTpoicTBa H NPAKTHYECKOE NMPHMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIA
NMHCTOJIET, IBH/KEHHE PAKET.
IpakTnyeckue 3aHATHS 2
Pemenne 3aaa4 npogeccHOHAJIBLHONH HAIPABJEGHHOCTH N0 pa3aeny «MexaHuka»

Paszpen 3. MogekyasipHasi pU3HKA H TEPMOAHHAMHKA 22(12/4)

Tema 3.1 Codeporcanue yuebnozo mamepuaia: 6 OK 01
OcHOBBI MONEKYIAPHO | OCHOBHBIE TMOJOKEHHSI MOJIEKYJSIPHO-KHHETHUECKOH TEOpUH M HMX OMNBITHOE OOOCHOBAHHE. OK 02
- KuHeTH4ecKkoi Teopun | bpoyHosckoe nBmkeHue. dudpy3usi. Xapakrep ABH)KEHHS W B3aHMOAEHCTBUS YACTHL OK 03

BemecTsa. Moaeau cTpoeHMsI ra3oB, KHAKOCTeH M TBEPAbIX Tel U 00bsICHEHHE CBOWCTB OK 04
BelleCTBA HA OCHOBEe JITHX MmMoaeded. Macca u pasmepnl MoJekys. KonudecTBo BelnecTsa. OK 05
Ilocrosinnas ABoraapo. OK 07

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopens wupeanpHoro rasza. (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TeopuH
ueaJbHOro rasa. AOCOMIOTHAas TeMmreparypa Kak Mepa CpeaHed KUHETHYECKOW 3HEPTUu
TEeIUIOBOro ABMkeHMs1 dactun rasa. Ilkana temnepatyp KenbBuna. I'azoBble 3aKoOHBI.




VYpaBuenne Menneneesa-Knaneitpona. 3akon JlanbroHa. M3omporeccel B HMa€albHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelecTsa. | padudueckoe mpeacTaBiIeHne U30MPOLECCOB: H30TEPMA,
u3oxopa, uzodapa.

TexHn4uecKHe yCTPOHCTBA M NPAKTHYECKOE PUMEHEHHe: TePpMOMeTp, GapoMeTp.

JlaGopaTopHbie 3aHATHS:

JlaGopaTopuas padora Nel, U3yuenue 3axona I'eii-JIroccaka 2
Tema 3.2 Codeporcanue yuebnozo mamepuaia: 6
OcHoBBI TepmoauHamuyeckasi cucremMa. BHYTpeHHsIsI dHeprusi TepMOJIMHAMHYECKOHl CHCTeMbl H
TEPMOAUHAMUKHU cnoco0bl  eé wusmeHeHusi. KosmdectBo Temorel u  pabdora. BHyTpeHHss »sHeprus
OJTHOATOMHOIO MJ€albHOro rasza. Bunbl Temsomnepenadu: TEMJIONPOBOAHOCTb, KOHBEKLHS,
u3nydeHue. Y ienbHas TeIIoEMKOCTb BelecTsa. KonndyecTBo TemIoTs! npy Terionepeaaye.
[Tousitue 06 amuabaraoMm npouecce. IlepBblii 3akoH TepmoaunHamuku. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMHUKH K H3ompoueccaM. [ 'paduieckas naTepnperanus padoThI rasa.
Bropoii 3akon Tepmogunamuxu. HeoOpaTuMoCTh MPOLeCCOB B MPUPOIE.
TennoBble MamuHbl. [IpUHIMIB AEHCTBUS TEIUIOBBIX MamuH. IIpeoOpasoBaHusl >HEpruu B
TeruIoBbIX MammHax. Kosguuuent nonesnoro peficteusi teruoBod mammabl. Lukn KapHo u
ero Ko3(pPUILMEHT MONE3HOT0 NeHCTBHS. JKOJIOTHYECKHE MPOOIEMbl TETUIOIHEPTETUKH.
TexHuyeckue yCTpPoOcTBA M MNPAKTH4YeCKOe TMpPHMeHeHHe: JABHUraTelb BHYTPEHHeEro
cropanusi, 0bITOBOM X0J0AUJIbHUK, KOHIAHIIHOHEP.
Tema 3.3 Codeporcanue yuebnozo mamepuaia: 4
ArperaTnbie cocTosinust | [TapooGpa3oBanue u KoHaeHcauusi. Mcnapenue u kunenue. AGCOJIIOTHASI M OTHOCHTEIbHAS
BemecTsa. PasoBble | BJAAXKHOCTH BoO3Ayxa. HachimeHHblii mnap. YaeabHas TemioTa mnapoo0pa3oBaHus.
NePEXObL. 3aBHcHMOCTH TeMnepaTypbl KHIIEHUsI OT JABJICHHS.
Tsépnoe Teno. Kpucraninueckue u amop(ubie Tejia. AHH30TPONUA CBOMCTB KPHCTAJLJIOB.,
Kuakue xpucranabl. CoBpemeHHble MaTepuajbl. IlnaBneHue M KpucTalIM3aLuUs.
YaeabHas Tensora naasjaenusi. Cydaumanus.
YpaBHeHHe TeII0BOro 0ajaHca.
TexHuyeckue ycTpolcTBa H NpaKTHYeCKOe NpPUMEHeHHe: TUIrpoMeTpP H ICHXpPOMeTp,
KAJIOPUMETP, TEeXHOJIOTHH TMOJIyYeHHsI COBPeMEHHBIX MATepHajJoB, B TOM 4HcCJIe
HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH.
IpakTnyeckue 3aHaATHSA 2
Pemenue 3aaa4 npodeccHOHAJIBLHOH HAIPABJICHHOCTH
JlaGopaTopHbie 3aHATHS:
JlaGopaTopHas padora Ne2 OnpenesieHue BJAKHOCTH BO3AyXa. 2
Pasznen 4. DjaekTpoanHaMuka 36 (14/10)




Tema 4.1 Cooepoicanue yuebnozo mamepuaia:
DneKkTpocTaTHuka DNIeKTpU3anus TeJl. JJIeKTpuieckuii 3apsaa. /[Ba Buna snexktpudeckux 3apsinos. [IpoBogHuKH,
IU3JIEKTPUKHU U TTONYTIPOBOHUKN. 3AKOH COXPAHEHHS YJIEKTPHYECKOr0 3apsiaa.
Bzaumoneticteue 3apsinoB. 3akoH Kynona. TodeuHbIN 3JEKTPUUECKHH 3apsifl. DJIEKTPUUIECKOE
nojie. Hanpspk€HHOCTD 3JIEKTPUUecKoro mosst. IIpuHIMn cyneprno3uimuy 3JIeKTPHYECKUX TTOJEH.
JlMHUN HANTPSDKEHHOCTH 3JIEKTPHUUECKOTO OIS
Pabora cun snektpocratudeckoro nossa. Ilorennman. Pasnocts morennmanos. IlpoBomHuku u
OU3JIEKTPUKHU B SJIEKTPOCTATHUECKOM TToJie. M3 IeKTpruiecKas IpOHULAEMOCTb.
Onektpoémkocth. KoHaeHcaTop. OneKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPTus
3apsKEHHOTO KOHZIEHCATOPA.
TexHH4YecKHe YCTPOICTBA M NPAKTHYECKOE TNPHMEHEHHE: 3JIeKTPOCKOMN, 3JIeKTPOMETP,
JIEKTPOCTATHYECKAS 3aIIUTA, 3a3eMJIeHHe 3J1eKTPONPHOOPOB, KOHJEHCATOp,
KONHUPOBAJbHBIN ANNAPAT, CTPYHHbIH IPUHTEP.
JlaGopaTopHble 3aHATHS:
JlaGopaTopuas padora Ne3. OnpenesieHue 3JIeKTPUIECKONH eMKOCTH KOHIEHCATOPOB
Tema 4.2 Coodepoicanue yuebnozo mamepuaa:
IocTosiHHbIH DNIEKTPUYECKHI TOK. YCJIOBHS CYIIECTBOBAHHSA JIEKTPHYECKOro TOKA. MCTOYHHKH TOKA.

SJIEKTPUYECKUH TOK.

Toxku B pasnu4HbIX
cpenax.

Cuna toka. IlocTossHHBIH TOK.

Hanpsixkenue. 3akon Oma Aj1s1 yyacTka Hemnu.

DneKkTpuyeckoe CONpPOTHBJIEHHUE. YaeabHoe CONpPOTHBJICHHE BelllecTBA.
IMocnenoBaTenbHOe, NapajiiejbHoOe, CMEIAHHOE COeJHHEHHE MPOBOJIHUKOB.

Pabora snexrpuueckoro Toka. 3akon [xkoyisi-JIlenna. MomHOCTD 3JIeKTPHYECKOTO

TOKA.

DNeKTPOABHIKYIAsl CUJIA U BHYTPeHHee CONPOTHBJIeHHE HCTOYHHKA ToKAa. 3akoH Oma aas
NMOJIHOH (3aMKHYTOI1) 3s1ekTpuueckoii nenu. Koporkoe 3ambikanue.

DNeKTpOHHAs MPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBJIEHMS] METANJIOB OT
TeMriepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

Hoaynposoaunku. CoOCTBEHHAs! U MPUMECHAst MPOBOAUMOCTD ITOJNYIIPOBOAHUKOB. CBOMCTBA P-
n-niepexoza. IlonynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYeCKHH TOK B PAaCcTBOpPax M PaciiiaBax 3IEKTPOJHTOB. JJeKTPOJHTHUYECKAS
AUCCOLUALHS. DJIEKTPOJIH3.

DneKkTpuyeckHil TOK B razax. CaMmocTosiTeJIbHbIH U HeCAMOCTOSITeIbHbIN pa3psaa. MosHus.
IInasma.

TexHHYecKHe YCTPOMCTBA H MPAKTHYECKOE NIPUMEHEeHHe: aMIIepMeTp, BOJIbTMETP, peocTar,

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07




HCTOYHUKH TOKA, 3JIeKTPOHArpeBaTe/bHbIe NMPHOOPbI, 3JIeKTPOOCBeTHTeIbHbIe MTPUOOPDI,
TEPMOMETP CONPOTHBJIEHHS, BAKYYMHBIH [AHOA, TEPMHCTOPbI H  (OTOPE3UCTOPHI,
NOJIYNIPOBOAHUKOBbIH AHO0/, FAJIbBAHHKA.

IpakTnyeckue 3aHaATHS 2
Pemenue 3aaa4 npogeccCHOHAJIBLHOH HAIPABJICHHOCTH
JlaGopaTopHbie 3aHATHS:
JlaGopaTopunasi padora Ned H3mepenue D/IC u BHYTpeHHero cOnpoTHBJIEHUSI HCTOYHHKA 2
TOKA.
JlaGopaTtopuas padora NeS H3yueHue 3aKOHOB MNOCJIEI0BATEIbHOI0 H MNAPAJIEJIbHOIO
COeIMHEHHUH MPOBOAHHKOB. 2
JlaGopaTopuas padora Ne6 Habawoaenue jiekTpoJiusa. 2
KonTponbHas pabora Nel «DnekTpudeckoe mosie. 3aKOHbBI MOCTOSTHHOTO TOKa) 2
Tema 4.3 Codeporcanue yuebnozo mamepuaia: 6
MarnuTtHOe nose. IToctostHHble MarHuThl. B3aumMonencTBue NMOCTOAHHBIX MAarHuTOB. MarnutHoe mnoje. Bektop
DNeKTpoMarHuTHas MarHuTHOM wuHAyKUuU. [IpuHIMD CynepnosuLMM MAarHUTHBIX MOJed. JIMHMM MarHUTHON
HUHAYKLHS uHAyKuuy. KapTuHa TuHUM MarHUTHON MHIYKLUHU NOJIsl TOCTOSIHHBIX MarHUTOB.
MarsutHoe 1nose NpoBoJHHKa C TOKOM. KapTuHa JUHUN MHAYKIUH MarHUTHOTO TOJIsl AJTMHHOTO
NpPsIMOTO MPOBOJHMKA U 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJA-HMKA, KAaTYUIKH C TOKOM. OmbIT
Opcrena. BzaumopeiicTsrie NPOBOAHUKOB C TOKOM.
Cuna Ammnepa, eé MOayJIb H HATIPABJICHHE.
Cuna Jlopenua, eé moayab u HanpasJjeHue. J[BrkeHue 3apsukeHHON YaCTULBI B OJHOPOAHOM
MarHuTHOM nojie. Pabota cubl Jlopenna.
SABaeHne JJIEKTPOMATHHMTHOH HMHAYKUOMH. [IOTOK BekTOpa MarHUTHOM  WHAYKLUU.
DNeKTPOIBIDKYILIAS CUJIAa HHAYKLUU. 3aKOH 3JIEKTPOMAarHuTHON nHAyKuuu Papanes.
Buxpesoe onexkTpuueckoe TMose. OJNEKTPOABIKYILIAs CHUJIa UHAYKLUMU B IPOBOAHMUKE,
JBUXKYLIEMCsI IOCTYIATEIbHO B OHOPOAHOM MAarHUTHOM II0JIE.
IIpasuno Jlenna.
NHayxkTHBHOCTD. SIBJIeHHE CAMOMHAYKIHH. DJIEKTPOABUXKYIIAsl CUJIa CAMOUHAYKLIHH.
DHeprusi MArHUTHOTO MOJIS KaTyIIKU C TOKOM.
DJIeKTPOMATHUTHOE T0JIe,
TexHuyeckue ycTpoiicTBA H NpaKTHYecKOe TMpPHMEeHeHHe: TOCTOSIHHbIe MATHHTHI,
3JIEKTPOMATHHUTBI, 3JIeKTPOABHIaTe/b, YCKOpHTeJIH 3JIeMeHTAPHBIX YacTHu,
HHAYKIHOHHAS NeYb.
IpakTnyeckue 3aHATHS 2

Pemenue 3aa0a4 npoecCHOHAIBLHON HANIPABJIEHHOCTH




JlaGopaTopHbie 3aHATHS:

JlaGopaTopHas padora Ne7 U3yueHue siBJIeHUsI 3JIEKTPOMATHUTHOH HHAYKIHH 2
KontponbHast pabora Ne2 «MarautHoe noje. DJIeKTPOMArHUTHAS] HHITYKITHS 2
Pasnen S. Kosebanusi u BOJIHBI 34 (14/4)
Tema 5.1 Codeporcanue yuebnozo mamepuaia: 6 OK 01
MexaHu4ueckue u KonebarenpHasi cucrema. CBoOonHble MexaHW4Yeckne kojiebanus. [ apMoHMYECKHe KOneOaHus. OK 02
3JIEKTPOMAarHUTHbIE Ilepuon, wactora, ammuuryna u ¢asa konebanuil. IIpyKuHHBI MasTHUK. MareMaTHYeCKH OK 04
KosiebaHusl. MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOanuii. [IpeBparnenne sHepruu npu rapMOHUYECKHX OK 05
KOJIeOaHUSIX. OK 07
KonebarenpHbii  koHTYp. CBOOOAHBIE SIEKTPOMArHWTHbIE KOJEOAHMSA B  HMICAIBHOM
KoebaTenbHOM KOHType. AHAJIOTHs MEXIy MEeXaHWYeCKMMHU M 3JIEKTPOMArHUTHBIMHU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXPaHEHUs] SHEPTHH B HICATBHOM KoJjieOaTeIbHOM
KOHTYpE.
[IpencraBneHne o 3aTyxaromux KoseOaHWAX. BBIHY)XIEHHbIE MEXaHHUYECKHe KOoJeOaHus.
Pe3onaHc. BeIHY KI€HHBIE 3JIEKTPOMArHUTHBIE KOJEOaHMS.
Ilepemennbiii Tok. CHHYCOHAANBHBIN NepeMeHHbI TOK. MOIIHOCTL NepeMEeHHOro TOoKa.
AMIIUTYAHOE U IeHCTBYIOLIee 3HAU€HHE CUJIbI TOKA U HANPSIKEHMUSI.
Tpauncpopmartop. IlpousBoacTBo, mepesadya u mnoTpedJieHHE 3JIEKTPUUECKOH 3SHEPruu.
DKONOrH4YecKue PUCKU TPpU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uHCHogb30BaHUsA
3JIEKTPO3HEPTUU B MIOBCEAHEBHON KU3HU.
TexHuueckue yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHHE. 3JIEKTPUYECKUI 3BOHOK, IE€HepaTop
NIEPEMEHHOI0 TOKa, JIMHUHU 3JIEKTponepenay.
JlaGopaTopHbie 3aHATHS:
JlaGopaTopHas padora Ne8 MccnenoBanne 3aBUCIMOCTH MEPUOIa MaJIbIX KoJieOaHUi rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Irpy3a. 2
JlaGopaTopuas padora Ne9 VMccnenosanue rnepeMeHHOro TOKa B LIETTH U3 TIOCIEAOBATEIbLHO
COEMHEHHBIX KOHJEHCATOPA, KaTYIIKU U PE3UCTOpa. 2
Tema 5.2 Codeporcanue yuebnozo mamepuaia: 4
Mexanuueckue u Mexanunueckue BOJHBI, ycioBus pacnpoctpaHeHus. Ilepuon. CkopocTb pacnpocTpaHeHUs! U
SJIEKTPOMArHMTHBIE | nyumHa BosHBL llomepewynsle © mponosibHble BOJNHBL — MHTepdepeHumss u  audpakuus
BOJIHBI. MEXaHUYECKHUX BOJIH.

3Byk. Cxopoctb 3Byka. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3Jy4€HHUs OJJEKTPOMArHUTHBIX BOJIH. B3anmHas
opuenrauusi BekTopoB E, B, v B anexkTpomMaruuTHol BojiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKeHWe, TMpeNomMyieHne, noyspusauus, audpakmus, uHTepdeperuns. CKOPOCThb




3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 37eKTPOMAarHUTHBIX BOJH. I[puMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMnEl panuoOCBsI3U U TeneBuaeHus. Paguonokanus.

DJIEKTPOMArHUTHOE 3arPsI3HEHNUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue ycTpolcTBa M NMpPaKTHYeCKOe NMPUHMeHeHHe: MY3bIKAJbHble HHCTPYMEHTbI,
YJAbTPa3BYKOBAsi AHATHOCTMKA B TeXHHKe H MeIMIUHe, paaap, PpaaHONPHEMHUK,
TeJIeBH30pP, AHTeHHA, Tejedon, CBU-neus.

IpakTnyeckue 3aHaATUS 2
Pemenue 3aga4 npogecCHOHAIBLHONH HANIPABJCHHOCTH
KonTponbHas pabora Ne 3 «KonebaHust 1 BOJIHBD 2
Tema 5.3 Codeporcanue yuebnozo mamepuaia: 8 OK 01
OrnTuka I'eomerpuueckas ontuka. IIpsimonuHelHOe pacnpocTpaHEeHUEe CBeTa B OJHOPOAHON cpene. Jlyd OK 02
cBeta. ToueUHbIN UCTOYHUK CBETA. OK 04
OTtpaxeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre H300pakeHUH B IJIOCKOM 3epKalie. OK 05
[Ipenomnenne cBera. 3aKOHBI MPEJIOMIJICHUS cBeTa. AOCOIOTHBIN IMMOKA3aTeNlb MPEIOMIICHUS.
ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenpHelil yroy NOJHOTO BHYTPEHHETO OTPAKEHMUSI.
Hucniepcus ceera. CinoxkHblil cocta Oenoro csera. Liger.
Cobuparomue n paccenBaroIiue JUH3bL. ToHKas juH3a. POKYCHOE PACCTOSIHHE W ONTHYECKas
cuia TOHKOW JmH3BL IlocTpoeHne m300pakeHHH B COOMPAIOIINX M PACCEHUBAIOIINX JIMH3AX.
®dopMysa TOHKOU JIUH3BIL. Y BEJIMYECHUE, aBaEMOE JTUH30M.
[Ipenensl NpUMEHUMOCTU T€OMETPUUECKON ONTUKH.
BonnoBas ontuka. MuTepdepenuns csera. KorepeHTHble MCTOYHHUKH. YCJIOBUS HAOMIOIEHUS
MaKCUMyMOB U MUHUMYMOB B MHTeP(EPEHLIMOHHON KapTHHE OT IBYX CHMH(A3HBIX KOTEPEHTHBIX
HUCTOYHUKOB.
Hudpakuus csera. JndpakipionHas pemerka. Y cioBrue HaOMOIEHHS ITaBHbIX MAKCHMYMOB ITPH
NaleHU MOHOXPOMATHUYECKOTO CBETa Ha NU(PAKIIHOHHYIO PELIETKY.
Ilonspusauus ceera.
TexHuyeckue yCTpoHCTBA H NpaKTH4YecKoe IPHMEHeHHe: O4YKH, Jyna, (Qoroamnmapar,
NPOEKLHOHHBIH annapaTt, MHKPOCKOI, TeJeCKOIl, BOJOKOHHASI ONTHKA, AH(PPAKLHOHHAS
peméTKa, noJasipoua.
IpakTnyeckue 3aHaATHSA 2
Pemenue 3aaa4 npodeccHOHAJIBLHOH HAIPABJICHHOCTH
JlaGopaTopHbie 3aHATHS:
JlaGopaTopHas padora Nel0 Onpenestenne noka3zareisi MpeJIOMJIEHHUS CTEKJIA 2
JlaGopaTopuas padora Nell HccienoBanue CBOMCTB H300pasKeHHH B JIMH3aX 2




KonTponbHas pabora Ne 4 «Onrukay 2
Pa3znen 6. OcHOBBI CIEIHAJILHON TEOPHH OTHOCHTEJIHLHOCTH. 2 (-/-)
Tema 6.1 Cooepoicanue yuebnozo mamepuaa: 2
OcHoBbl cienpanbHOi | ['paHuilpl  MPUMEHUMOCTH  KJIACCUYECKOW MexaHuku. [locTysaTel CHeUuanbHOH Teopuu OK 04
TEOPUH OTHOCUTEJIbHOCTH. HHBAPUAHTHOCTb MOAYJII CKOPOCTU CBETa B  BAaKyyMme, IPUHLIMNI OK 05
OTHOCUTEJILHOCTHU. OTHOCHUTENIbHOCTU DWHILTENHA.
OTHOCUTETBPHOCTD OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHU U COKpAllleHUe IJTUHBL
DHeprusi U UMIYJIbC PEIATUBUCTCKOMN YaCTHULIbL.
CBsi3b MaccChl C 3HEpruel 1 UMIYJIbCOM PEJIITUBUCTCKON YaCTULbl. DHEPrUsl MOKOsI.
Pasznen 7. KanToBas ¢puszuka 16 (8/-)
Tema 7.1 Codeporcanue yuebnozo mamepuaia: 4 OK 01
OnemMeHThI KBaHTOBOM | @otonbl. Dopmyna [lnanka cBs3u SHEpruu (POTOHA C €ro 4YacTOTOH. DHEPrUsi U HMITYJIbC OK 02
ONTUKU ¢oroHa. OK 04
OrkpeiTHe 1 uccaenoBanue gporodddexra. Onbirel AT CroneroBa. 3akoHb!l hoToaddexTa. OK 05
Ypasuenue JiinmreiiHa AJst porodPpdexrta. "Kpacnas rpanuna’ gorosrddexra. OK 07
Hasaenue ceera. Onbithl ILH. JleGenesa.
XuMHu4ecKoe aeicTBue cBeTa.
TexHn4yeckue yCTpoHCTBA H NPAKTHYECKOE NpPUMeHeHHe: (oTodnemMeHT, (POTOAATYHK,
coJTHeYHAasi baTapesi, CBETOIHO.
Tema 7.2 Codeporcanue yuebnozo mamepuaia: 4
CrtpoeHue aToma. Mopnens atoma Tomcona. Omnbitel Pesepdopaa mo paccesHuio a -uactuun. IlnanerapHas Monenb
aroma. Iloctynarel bopa. Usny4yenue u nornomenne (pOTOHOB MpH MEpPexone aToMa C OTHOTO
ypOBHs 3Hepruu Ha Apyroi. Buasl ciekTpoB. CriekTp ypoBHeN 3HEpriuy aToMa BOAOPOA.
Bonnosble cBolicTBa yactuu. Bonnel ne bpoiina. KopnyckyisipHO-BOJTHOBOH Ayanu3M.
CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyueHHe.
TexHn4yeckHe YyCTpPOHCTBA M MNPAKTHYECKOE€ TNPHMEHEHHE: CHEKTPAJbHBIH AHAJIH3
(cnekTpockon), Ja3zep, KBAHTOBbIH KOMNBIOTEP.
JlaGopaTopHbie 3aHATHS: 2
Jlaboparopnas paborta Nel2HabmoneHne TMHERYaTOro CeKTpa.
Tema 7.3 OKCHEpUMEHTBI, [10Ka3bIBAIOLUE CJOXHOCTb CTpoeHus sjapa. OTKpbITHE pPaJMOAKTHBHOCTH. 4

ATOMHOE S1pO.

Omnsitel Pesepdopna mo onpenenennio cocraBa paanoakTUBHOrO m3inydeHusi. CpoiicTsa anbgda-,
6eTa-, ramMmma-usjiy4cHHs. Brnusaue PaarOaKTUBHOCTU Ha KUBbIC OPTraHU3MBbI.

OtkpeiTHE TpoTOHA U HelTpoHa. HykioHHas Monens siapa I efizenOepra-lBanenko. 3apsia sipa.
Maccosoe uncno siapa. Usoronsr.

Anba-pacnan. DNeKTPOHHBII M TNO3UTPOHHBIN Oeta-pacman. I'amma-usnydenue. 3akoH




PaZTMOaKTUBHOIO pacnana.

DHeprusi CBsi3U HyKJIOHOB B siape. Anepublie cubl. ledekt maccsl sapa.

S nepneie peakunu. [lenenune u CUHTES saep.

Snepubiii peaktop. TepmosinepHelii cunTes. IIpodyieMbl H NepcneKTHBHI siAePHOI IHEePreTHKH.
JKOJOruyecKue aCeKThl siAepPHOH IJHePreTHKH.

DneMeHTapHbIe YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTonp! HAOMOIEHHS U PETHCTPALINN 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aNMOAeHCTBUS. ENMHCTBO (pU3N4IeCcKOil KapTHHBI MHPA.

TexHn4YecKHe ycTpoOHCTBA H NPAKTHYECKOE NMPHMEHEHHE: J03HMETpP, Kamepa Buiabcona,
siiepHbIN peakTop, aToOMHAasi 6om0Aa.

KonTponbHas pabora Ne 5 «KBaHTOBast pusnkay 2
Pa3aen 8. DjieMeHTBI ACTPOHOMHH H ACTPO(PH3INKH 6 (2/-)
Tema 8.1 Codeporcanue yuebnozo mamepuaia: 4 OK 01
DNEeMEHTBI aCTPOHOMHHM | DTaribl pa3BUTHs aCTpOHOMUHM. [IpHKIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE aCTPOHOMUH. OK 02
U acTpOPU3UKH Bua 3Bé3aHoro He0a. Co3Be3gusi, sipKkue 3Bé3Abl, IJIAHETHI, UX BHAHMOE JABH:KEHHE. OK 03
ConHeuHasi cucrema. OK 04
Connue. Connevynast akTuBHOCTb. McTounuk sHeprun CojHIa U 3BE31. 3BE3/bI, UX OCHOBHBIE OK 05
xXapakTepucTuku. Jluarpamma "CHekTpajbHBIN KJIacC - CBETHUMOCTB'. 3BE3ObI TJIABHOM OK 07
MOCJIEI0BATENbHOCTH.  3aBUCHMOCTb  'Macca - CBETUMOCTB' Uil 3BE31  TJIaBHOM
NoCJIenoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpeMEHHbIE MPENCTaBIEHUS O
MPOUCXOKACHNH | 3BOJFOLIH COJHLA 1 3BE3/1. DTarbl )KU3HHU 3BE3.
Mineunbiii Ilyts - Hama l'anakruka. [lonoxenue u nemwkenne ConHua B [Namaktuke. Tumbel
rajakTuK. PaguoranakTiky u kBazapel. UEpHBIE IBIPHI B siAPAX TaJaKTHK.
Bcenennas. Pacumpenne Beenennoii. 3akon Xa66ma. Pasberanne ranaktuk. Teopust Bonpmoro
B3pbIBA. PETMKTOBOE U3ITydeHHE.
MacmrabHast ctpyktypa Beenennoli. MeraranakTuka.
Hepeménnbie npobyeMbl aCTPOHOMHUH.
JlaGopaTopHbie 3aHATHS: 2
Jlaboparoprast pabora Nel3. HaOmromeHuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHJIOXKEHUH JJIT  ONpPENeNeHUus] TOJOXKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE CO3Be3/1Msl CEBEPHOro MoNyiapust U spKue 3BE3AbI.
IIpomMekyTO4HAs aTTeCTalys: HK3aMEH
Bcero 140




3. YCJOBUSI PEAJIN3ALMH OHPOTPAMMBI OBILIEOBPA3OBATEJIBHOI
AUCHUILINHBI

3.1. TpebGoBaHusI K MUHHMAJILHOMY MAaTepPHAJILHO-TEXHHYECKOMY 00ecrneyeHHI0

Peanm3auus nporpaMMbl JUCHUTUIHHBL TpeOyeT Hanu4us yaueOHoro kabnHera GU3HKH.

Obopynosanne yueOHOro kabuHeTa:

— MOCAJ0YHBIE MECTA MO KOJUYECTBY OOYHarOIHIXCS,
— pabouee MeCTO MpernofaBares,

— KOMILJIEKT yqe6HO-MeTOHquCKOﬁ AOKYMEHTAIMU,
— y4eOHO-HarsIAHbIE TTOCOOHS 1Mo (pr3HKe.

TexHuueckue cpeacTaa 00yUeHUs:

— KOMIIBHOTEP C TUUECH3UOHHBIM IIPOTr'paAMMHBIM o6ecnequI/IeM, UMEO UM

BbIXOA B ceTb UHTEpHET;

— MyJIBTUMENHNA IIPOEKTOP;
— IIPUHTEP;
— MPOrpaMMHOe obecTieueHue.

3.2. UudopmanuonHoe obecnieueHne 00y deHust

Ilepeuenn yueOHbIX H3aaHuil, UHTEepHeT-pecypcoB, AOMOJHUTEIbHOM JUTEPATYPbI

OcHOBHBIC HCTOYHHKH:

Mskumes I'. f., Byxosues b.b., BM. Yarypun;, nox penmakumeit H.A. IlapdeHTreBOi.
Oumsuka. 10 kmacc: yueb. nms oOmeoOpas3oBar. opraHu3anuii: 0a30BbIA  YPOBEHB!
IIpocsemenue, 2018.
Mskumes I'. A., Byxosues b.b., BM. Yarypun, nox pemakuueii H.A. ITapdeHTneBoil.
Ousuka. 11 kmacc: yueb. s oOmieoOpas3oBar. opraHu3anuii: 0a30BbI  YPOBEHB!
IIpocsemenue, 2018.

I[OHOJIHI/ITCJIbeIe HCTOYHHUKHU:

1.

Ousuka. 10 xmace: yded.ansodimeoOpa3oBar. yupeskaeHUH W MK, ¢ yriyOs. H3ydeHuem
¢usuku: npodun. yposens/ [O. @. Kabapnun, B.A. Opinos, 3. E. DBenuuk u ap.; nmox pex.
A. A Tlunckoro, O.®@. Kabapauna, Poc. akaa. Hayk, Poc. Axan. oOpa3zoBaHus, W31-BO
IIpocsemenue -M.: IIpocsemenue, 2009.

Kabapaua O.®., Opno B.A. DkcnepumeHtanbHble 3amanus no ¢usuke. 9 -11 kmacc;
yaeOHoe mocobue st o01eodpaszoBaTenbHbX yupesknenuii. — M.: IIpocsemenue, 2001,
Kabapauna O. @. ®usuka: CripaBouHble MaTepuanbl. Y4yeOHoe mocodue s ydamuxcs. - M.
IIpocsemenue, 2001.

PemvkeBuu A. II. COopuuk 3amau mo ¢usuke mns 10-11 xmaccos, mocobme s
obmmeoOpaszoBarenbHbIX yueOHbIX 3aBeneHuii.-M.: Jipoda. 2015.



VHTepHeT-pecypcsbl:

1

o

EavHas Konnekums LugpoBbix 06pa3oBaTe/ibHbIX PECYPCOB. - PexuMm goctyna:
http://school-collection.edu.ru/catalog/pupil/?subiect=30 (gata o6pawieHus: 29.08.2022);
KM-wkona. - Pexum goctyna: http://www.km-school.ru/ (gata obpateHus: 29.08.2022);
OTKpbITas gum3vka. - Pexxum goctyna:
http://www.physics.ru/courses/op25part2/design/index.htm (parta obpaweHuns: 29.08.2022);
MnaTtdopma AKnacc - Pexxum goctyna: http://www. yaklass.ru / (gataobpatyeHns:
29.08.2022);

Poccuinckas anekTpoHHas Wwkona - Pexkum goctyna: http://www.resh.edu.ru/ (gata
obpauieHns: 29.08.2022);

®usmka.rn. - Pexxum goctyna: http://www.fizika.ru (zara obpaiieHns:29.08.2022);
®UNMNN (BMP 11 knacc) - Pexxum goctyna: http://www.fipi.ru / (zataobpatieHus:
29.08.2022); OneKTpPOHHbIA y4ebHMK - Pexxum goctyna: http://www.physbook.ru/ (gata
obpauieHus: 29.08.2022).

WNHTepaKTVBHbIEe BUPTYasibHble 1a60paTOpHbIe U NpakTUYeckKne paboThbl
https://content.edsoo.ru/lab/subiect/8/


http://school-collection.edu.ru/catalog/pupil/?subject=30
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA3ZOBATEJBHOU JNCHUIIJINHBI

KoHTpome # OLEHKa pacKpbIBAIOTCS 4Yepe3 YCBOCHHBICE 3HAHMA U NPHOOpPETEHHBIE
0o0y4arOIUMHUCS yYMEHUs, HampaBjieHHble Ha (OopMUpOBaHHE OOMMX U NPOdeCCHOHATBHBIX
koMmreTeHIniH. KomnereHmy NOKHBI OBITE COOTHECEHBI C MPEAMETHBIMU pe3ynbraTamu. Jlis
KOHTPOJISI U OLEHKH Pe3yJbTaTOB OOY4YEHHs NpenojaBaTeib BbIOMpaeT (GOpMBI U METOHBI C
yueToM npodeccnonanuzanuy 00y4eHHs 10 MPOrpaMme AUCLUTUTHHBL.

Kon u HaumeHoBaHume Pasnen/Tema Twumn oneHOYHBIX
(hOPMUPYEMBIX KOMIETSHIIHIA MEpOTNPHUATHI
OK 01. Beibupats criocoOsr Pazpmen 2. Tembr2.1.,2.2,23 | - ycTHBINA onpoc;,
peleHus 3ana4d Paznen 3. Temu13.1., 3.2, - ()pOHTAJIBHBIH OIPOC;
npodheCCHOHATTEHON 3.3. - OLIEHKA KOHTPOJIbHBIX
nesTeapHOCTH npuMennTenbHo | Pasnen 4. Temer 4.1, 4.2, pabor;
2
K Pa3JIMYHBIM KOHTEKCTAM 43 - HabMoIeHHe 332 XOIOM
Pazpgen 5. Teme1 5.1., 5.2, BBITOJHEHSI
3.3 naboparopHbIX padoT;
Pazmen 7. Temu1 7.1., 7.2, —  OLEHKA BbITOTHEHHS
7.3 nabopaTOpHBIX padoT;
P 8. Tema 8.1 ’
OK 03 T Pasnen 2' TeMa 2 53331 OIIEHKA MPaKTUYECKUX
. Ucnonb3oBarh Pasnen 3. TeMbI 3.1., 3.2, . paGor (pereHus
COBpPEMEHHbBIE CPENICTBA asnmen 3. Temb1 3.1., 3.2
HOI/II:JKa aHa 1/1351/1 3.3 S KAICOTBEIHBI
» aHall 2 PACUETHBIX,
uHTepnperaunu nHpopmanu | Pasnen 4. Temsr 4.1., 4.2, NPOhECCHOHATBHO
U THQOPMAITIOHHBIE 43. OpHEHTHPOBAHHBIX
TEXHOJIOTHH 1Jis1 BeimojHeHus: | Pazgen 5. Tempr 5.1., 5.2, 3a7124);
3a1a4 npo(ecCHOHATLHOM 53 _ OLIeHKé’l TECTORBIX
SITEJIBHOCTH P 7. d.,72. N
JEATEIIbBHOC 7a33nen Tembr 7.1., 7.2, saaHmii:
- - HaOJrOAEHUE 33 XOI0M
Pazmen 8. Temnr 8.1 -
OK 03. IInanuposats u Paznen 1. Temsr 1.1.

WHIUBHUyJIbHBIX
pean30BbIBaTh COOCTBEHHOE Pazmen 3. Teme13.1., 3.2, HPOEKTOB H OIIEHKA
npodecCHOHATIBHOE U 3.3. ,

BBITIOJIHCHHBIX TIPOEKTOB;
JINYHOCTHOE Pa3BUTHE, Paznen 4. Temr14.1.,4.2.,

- OlICHKA BBIMOJHEHUS
MPEeANPUHUMATEIBCKYIO 43.
JIOMAIITHAX
JIESTEILHOCTD B Paznen 8. Temnr 8.1
. CaMOCTOSITENIbHBIX padoT;
npodecCuoHANTBbHOM cdepe, 5
- H HUE U HK
HCIIOJIb30BATh 3HAHUS TIO abJIFONICHHE 1 OLICHKA
N elIeHusI Kelic- y;
(uHAHCOBOI IPaMOTHOCTH B p 5 © eHc-sajiad,
PaA3TUYHBIX KU3HEHHBIX - HADJIOACHHE 1 OLCHKA
CHTYAIHX JEJIOBOM UTPHI; )
OK 04. DddexTusHO Pazmen 2. Tempr 2.1.,2.2,23 | ~ 3&1CT COUCHKON
B3aHMOJIEHCTBOBATh U Pazmen 3. Teme13.1., 3.2,
paboTaTh B KOJUIEKTHBE U 33.
KOMaHze Paznen 4. Temr14.1., 4.2,
43.
Pazmen 5. Temr1 5.1., 5.2,
53
Paznen 6. Tema 6.1
Pazmen 7. Temu1 7.1.,7.2.,
7.3.




Pasnen 8. Temnbr 8.1
OK 05. Ocywectnsate yetHyto | Pazgen 1. Temsr 1.1
1 MMCbMEHHYIO Paznen 2. Temn12.1.,2.2, 2.3
KOMMYHHKALNK) HA Pazmen 3. Teme13.1.,3.2.,
rOCyZapCTBEHHOM SI3BIKE 3.3.
Poccutickoin @eaepanuu ¢ Paznen 4. Temp14.1., 4.2,
y4eTOM 0COOEHHOCTEMH 43
COLMAIBHOTO U KYJIBTYPHOIO Paszmen 5. Tembr 5.1., 5.2,
KOHTEKCTa 53
Pasnen 6. Tema 6.1
Pazmen 7. Temu1 7.1.,7.2.,
73
Pasnen 8. Tema 8.1
OK 07. ConeiicTBOBaTh Pazmen 2. Temb12.1.,2.2, 2.3
COXPAaHEHUIO OKPY KAKOLIEH Paszpen 3. Temb1 3.1., 3.2,
Cpelbl, pecypcocOepekeHuro, 3.3.
MPUMEHSATb 3HaHUS 00 Paznen 4. Temr14.1., 4.2,
W3MEHEHUU KJIUMATa, 4.3
MPUHLHIBI OEPEKITUBOTO Paznen 5. Teme1 5.1, 5.2,
MPOU3BOACTBA, 3P PEKTHBHO Paznen 6. Tema 6.1
NEeNCTBOBATH B upe3BblMaliHbix | Pasmen 7. Tembr 7.1., 7.2,
CHATYaLUsX 7.3
Pasnen 8. Tema 8.1




