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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI

YYEBHOI'O IPEJMETA
VII.06 «®usuka»

1.1. MecTto npeaMera B CTPYKType OCHOBHOIi  00pa30BaTe/IbHOW  MPOrpaMMBbI:
obmieoOpazoBarenbHblii  TpeaMeT «@Du3nka» SABISIETCS YacTbio  001Ie00pa3oBaTENbHOTO  IIMKIIA
obpazoBarenbHol nporpammbl B cootBeTcTBUE ¢ GI'OC CIIO mo cnemmansuocty 11.02.02 11.02.17
Pa3paboTka 37MEeKTPOHHBIX YCTPONCTB U CHCTEM, BXOJAIIEH B YKPYMHEHHYIO TPYINY CHEIHaIbHOCTEH
11.00.00 DnexTpoHuKa, paTuOTEXHUKA U CUCTEMBI CBSI3H.

1.2 ean u 3a7a4um y4eOHOr0 nMpeaMera:

OCHOBHBIMU LIETSIMH U3y4EHUS (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

— (opMupoBaHHE HMHTEpeca M CTPEMJICHHS OOYyYaroIIUXCs K HAYYHOMY HW3YYEHHIO TPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HaHus U (OPMUPOBAHUE UCCIIEJOBATEIBCKOTO
OTHOIIEHUS K OKPY>KAIOLUM SIBJICHUSAM;

— (opmupoBaHNEe HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHUs: OCHOB CTPOEHUSI MaTepUU
1 GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (dopMupoBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOJIB30BaHWEM (DH3MYECKHX 3HAHWUU U
HaYYHBIX JJ0Ka3aTeIbCTB;

— (opMHUpoOBaHHE TPEACTABICHUN O poiH (HU3WKU Uil Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHIA;

— pa3BUTHE MPEICTABICHUN O BO3MOXHBIX chepax Oymyiieil mpodeccnoHaIbHOU AesSTEIHHOCTH,
CBSI3aHHBIX C (PU3UKOM, NOJArOTOBKA K AaJbHEHIIIEMY OOYUYEHHUIO B 3TOM HaIPaBJICHUU.

— JoctrmxeHue 3Tux 1eyeil o0ecrieunBaeTcs pelieHrneM CIeIyoMX 3a/1a4 B IPoLecce U3yUeHHUs
Kypca (GU3UKU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHMs:

— MpUOOPETEHUE CUCTEMBI 3HAHUM 00 00IKX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAsi MEXAHUKY, MOJIEKYJISPHYIO (DU3HKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY M 3JIEMEHTHI
acTpOoU3UKH;

— (opMUpOBaHME YMEHHUH MPHUMEHATh TEOPETUUECKHUE 3HAHUS Ui OOBACHEHUS (PU3HMUECKUX
SIBJICHHUI B IPUPOJIE U JIJIsl IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEAHEBHOM KU3HM;

— OCBOEHHME CHOCOOOB pelIeHHs pPa3IMYHbIX 3a7ad C SBHO 3aJaHHOM (PU3MUYECKOW MOJEIbIO,
3aJ1a4, MOJIpa3yMeBalOIINX CaMOCTOSITEIbHOE CO-3/1aHue (U3UYECKOM MOJENH, aJeKBATHOM YCIOBUSAM
3aJjauy, B TOM YHCJIE 3a/1a4 HH)KEHEPHOT'O XapaKTepa;

— TOHMMaHWe (U3NYECKUX OCHOB W TPUHIUIIOB JICHCTBHS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTHUECKUX MPOLIECCOB, UX BIUSHUA Ha OKPYXKAIOILYIO CPeLy;

— OBJAJICHUE METOJaMH CaMOCTOSITEJIbHOIO IUTAHUPOBAHUS W NIPOBEACHUS (PU3UUECKHUX
HKCHEPUMEHTOB, aHAJIN3a M UHTEpIpeTaluu MHGOPMaLUH, ONpeeIeHUs JOCTOBEPHOCTH MOJIyYE€HHOTO
pe3yJibTarta;

— CO3/laHHe YCIOBMH JJIs pa3BUTHS YMEHUH INPOEKTHO-UCCIIEAOBATENIBCKOW, TBOPUECKON
NeSTeNIbHOCTH; pPa3BUTHE HHTEpeca K cdepaM MNpoPecCHOHAIBHON JEATEIbHOCTH, CBSA3aHHON C
(bU3UKOI.

OcBoenue yueoHoro npeamera «Pusuka» (yriayOiaEHHBINA ypOBEHb) 00ECIEUNBAET JTOCTHIKEHUE
CJICAYIOUIMX JIMYHOCTHBIX, METANpPeIMETHBIX U MPEJAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

JIM4HOCTHBIE Pe3yabTaThl

['park1aHCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTb IPAKIAHCKON MO3UIUU 00YYaIOUIerocsi Kak ak-TUBHOTO U OTBETCTBEHHOT'O
YJIeHA POCCUIICKOTO OOIIECTBa;

NPUHATHE TPATUIMOHHBIX  OOIICYEIOBEUYECKMX TYMAHHCTHUECKUX U JIEMOKPATHYECKUX
LIGHHOCTEIH;

TFOTOBHOCTh BECTM COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B ILIKOJIE M JETCKO-IOHOIIECKUX OpraHU3alusiX;

YMEHHE B3aUMOJICHCTBOBATh C COMAIBHBIMUA HHCTHTYTaMU B COOTBETCTBHHU C MX (DYHKIMSAMHU U



Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH.

[laTproTHYeckoe BOCIHUTAHUE:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PakTaHCKON MIEHTHYHOCTH, AaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCyAapCTBEHHBIM CHMBOJIAM; JOCTIKeHUsM Poccun B ¢usuke u
TEXHUKE.

JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYUBOTO OyAyIIero.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYas SCTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke.

TpynoBoe BociuTanue:

MHTEpeC K pa3imudHbiM cepam mpodeccrnoHaTbHOW AEITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(Gu3UKON M TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyyiiell mpodeccuu U pean30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHMIO W caMOOOpa3oBaHHMIO B o0nacTH (U3MKK Ha
MPOTSKEHUU BCEH XKU3HU.

DKOJOrH4ecKOe BOCIUTAHHUE:

C(OPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHWE TJOO0AJIBHOTO  XapakTepa
9KOJIOTMYECKUX MPOoOIIeMm;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCHUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHUS LIEJIEH
YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHre OMbITa ACSATEIBHOCTU HKOJIOTMYECKON HANpaBIEHHOCTH HAa OCHOBE HMEIOIIMXCSA
3HaHWH 10 Pu3MKe.

[{eHHOCTH HAYYHOI'O MTO3HAHHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢bu3nvecKoil HayKH;

OCO3HAaHUE LEHHOCTH HAyYHOW [eATEIbHOCTH, TOTOBHOCTh B IMPOLIECCE HU3YyYEHHUs (PUIUKU
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEI0OBATEILCKYIO I€SITEIbHOCTh MHIUBUIyAIbHO U B TPYIIIIE.

B mnpomecce nocTHKeHUS JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTrpaMMbl IO (U3MKE Y
oOyJaromuxcs COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJUICKT, MpeAnoIararo i
c(hOpPMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE SMOIMOHAIIBHOE COCTOSHUE,
BUJICTh HANpPaBJICHUS PAa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN cdepbl, ObITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJCHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K OSMOIMOHAJIBHBIM HW3MEHEHUSIM U MPOSBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEI MOTHBAIIMH, BKIIIOYAIOLIEH CTpEMJICHHE K JOCTHKEHUIO LIETU U YCIeXy, ONTHUMHU3M,
WHULIUATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/IS1 U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIICHMSI, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MertanpenmeTHble pe3yJibTaThI

YHUBEpCcaNbHbIC M03HABATENIbHBIC ICHCTBHS

bazoBbie Jlornyeckre AeHCTBUS:

CaMOCTOSITENILHO  (OPMYJIMPOBAaTh W aKTyalIM3MpOBaTh TMPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEIATh LU IeITeIbHOCTH, 33]]aBaTh [MapaMeTPbl U KPUTEPUU UX JTIOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBACMBbIX SIBICHUSX;




pa3pabarbIBaTh IUIAaH PEHICHUsS MPOOJIEMBI ¢ YYETOM aHaIM3a MMEIOIIMXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKH MOCIICICTBHI NCSITECIBHOCTH;

KOOPIMHHPOBATh W  BHINOJHATH pabOTy B YCIOBHSX pPEaIbHOTO, BHPTYAIBHOTO H
KOMOHMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble HCCIEN0BATENBCKUE NCHCTBUSA:

BJIJICTh HAYYHOW TEPMHHOJIOTUEH, KITIOYEBBIMH MTOHATUSMHI M METOAaMHU (PU3NUECKOI HAYKH,

BJIQJICTh HABBIKAMU Y4EOHO-HCCIIEOBATEIBCKOM U IPOSKTHOU JIEATEIHBHOCTH B 00JIaCTH (DU3UKH,
CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB pEIICHUs 3a1a4 (U3NICCKOTO
COJICpKaHMUs, PUMEHEHHUIO Pa3IMYHBIX METO/IOB [TO3HAHHUS;

BJIAJICTh BUJAMHU JESATCIBHOCTH IO TIOJIYYCHHUIO HOBOTO 3HAHHWS, €r0 HHTEpPIpPETaIlH,
peoOpa3oBaHUI0 M MPUMEHCHHIO B PA3JIUYHBIX YYCOHBIX CHUTyallMsX, B TOM YHCIIC MPH CO3JAaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CJICICTBCHHBIC CBSA3M M aKTyaJM3HPOBATh 3a/1a4y, BbIABUraTh TMIIOTE3Y €€
pelleHus, HaXOIUTh apryMEHTHl JUIsl JJOKa3aTelbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBATh IMOJIyUYCHHBIC B XOJI€ PEUICHUS 33[a4d Pe3yJIbTaThl, KDUTUYCCKH OIICHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHCHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIC 33714l B O0pa30BATECIBHOW JEATEIHHOCTH, B TOM
YHCIIC IPH U3YYCHUH (DU3HKH;

JlaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIHN OIIBIT;

yMEThb IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEACITCIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC UJCH, IIPEJIaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHUS; CTABUTH TPOOIEMbI U
3aJ1auu, JIOMYCKAIOIINE AlIbTePHATHBHBIC PEIICHHS.

PaGora ¢ nuadopmanmei:

BJIAJICTh HaBBIKAMH IOJTyYeHHs HH(pOpMAIK (HU3NIECKOTO COJCPKAHUS U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITENILHO OCYIIECTBJIATh TOWCK, aHAIM3, CHUCTEMATH3AIMI0 H HWHTEPIPETALUIO
MHPOPMAIIUU PA3THYHBIX BHIOB U ()OPM IMPEIICTABICHHS,

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIB30BaTh CPEICTBA MH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHM3AlMOHHBIX 3aJa4 C COOJIIOJICHHEM TpeOOBaHUI
IPrOHOMHUKH, TEXHHKH O€30IIaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHHS, PABOBBIX M ITHYECKHX HOPM,
HOpM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3l1aBaTh TEKCTHI (PU3MYECKOTO COJICPIKAHUS B Pa3IUUYHBIX (GopMarax ¢ y4ETOM Ha3HAYCHUS
HHGOPMAIIUHU H LIEICBOI ayIUTOPHH, BEIOUpAsk ONTUMAIBHYIO (hOpMY NIPEACTABICHUS U BU3YyaIH3alllu.

YHuBepcalbHbIe KOMMYHHKATHBHBIC TCHCTBUS

Ob6mienue:

OCYIIECTBIISAITH OOIIEHHE HA YPOKaX (DU3UKK U BO BHEYPOUHOM JIEATSIHLHOCTH,

pacro3HaBaTh MPEINOCHUIKA KOHOIUKTHBIX CUTYAIMid U CMATYaTh KOHMIUKTHI;

pa3BEPHYTO ¥ JIOTHYHO U3J1araTh CBOKO TOYKY 3PEHUS C UCIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas A€SITEIbHOCTD:

TIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW Y MHIMBHYaTbHON paOOTHI;

BBIOUPATh TEMATHKy W METOJbl COBMECTHBIX JCHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KI0TO WICHA KOJUICKTHBA,;

MPUHUMATD 1IeJI COBMECTHOM JICATEIbHOCTH, OPTaHHU30BBIBATh M KOOPIUHUPOBATH JICHCTBUS T10
e JOCTIDKEHHWIO: COCTaBIATh IUIAH JICUCTBHIMA, pacnpeieiisiTh POJIM C YYETOM MHEHHMH YYacTHUKOB,
00CYyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMAaHJbI B OOIIWH pe3yJbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBBIE TPOCKTHI, OIICHWBATh HJCH C TIO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,




MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECCTBIISITh MO3UTUBHOE CTPATETUYCCKOE TOBEICHUE B PA3IMUYHBIX CUTYAIlUSAX, MPOSBISTH
TBOPYECTBO U BOOOPaKEHUE, ObITh HHUITUATUBHBIM.

YHUBEpPCANBHBIE PETYIATUBHBIEC ICHCTBUS

CamMoopranuzanusi:

CaMOCTOSITENIFHO ~OCYILECTBIISATh TO3HABATENbHYIO JEATENbHOCTh B oOmactT (usuku u
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTH U OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pEIICHUS pacu€THBIX W KAueCTBEHHBIX 331ay, IUIaH
BBITIOJTHEHUS MPAKTUYECKON paboThl ¢ YYETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacIpsATh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHU;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBAThH MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOW JpYyIUIMU B 00NacTH (U3HKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOJIB:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISAM;

BJIa/IETh HAaBBIKAMH I103HABATEIbHOU pediieKCHH KaK OCO3HAHMs COBEPILAEMBIX ACUCTBUN U
MBICIMTEIBHBIX TPOLIECCOB, MX PE3yJIbTATOB M OCHOBAHUH; HCIIONB30BaTh NPUEMBI pedieKcud i
OLIGHKH CUTYalluH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHA U CBOCBPEMEHHO NMPUHUMAThH PEIICHUS M0 UX CHIKEHUIO;

[Ipunstue ceds u Ipyrux:

MIPUHUMATH €051, MOHMUMAsi CBOU HEJOCTATKU M JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX MPU aHAIIU3€ PEe3yJIbTaTOB JIEATEIbHOCTH,

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

IIpenmeTHbIE pe3ybTaThI

B npornecce n3yuenus kypca Gu3uMKu yriryOiaEHHOTO ypOBHS 00yUYaIOIMNACS HAYYUTCS:

HOHUMATh POJIb (HU3UKH B SKOHOMHYECKOM, TEXHOJOTUUYECKOU, IKOJIOTHYECKOM, COMAIbHON U
THYECKON cdepax NesTeTLHOCTH YENIOBEeKa; pojib M MECTO (PM3MKHU B COBPEMEHHOH HaydyHOW KapTHUHE
MUpa; 3HaYCHHE OMUCATEIbHON, CUCTEMATU3UPYIOLIEeH, O0BICHUTETLHOM U MPOrHOCTUYECKON (DYHKITHIA
¢u3nUecKoil TEOpUM — MEXAHWKH, MOJICKYJSIPHOM (H3UKH M TEPMOAMHAMHKH; POJIb (HU3NIECKOMH
Teopud B (OPMUPOBAHUU TMPEJCTaBICHUA O (UINYECKOW KapTUHE MHpa; POJb ACTPOHOMHUH B
MPAKTUYECKON NESTEIBbHOCTH YENIOBEKAa M JAIbHEHIEM HayYyHO-TEXHHYECKOM pa3BUTHH;, 3HAYCHUE
OTHMCATENIbHON, CHCTEMAaTH3UPYIOIICH, OOBSCHUTEILHONM W TMPOTHOCTHYECKON (yHKIMI (uzndeckoit
TEOPUH — DJIEKTPOJAWHAMHKH, CIIEHUATIFHOW TEOPUH OTHOCUTEIILHOCTH, KBAHTOBOH (M3WKHU; pOIb
¢uznueckoil Teopun B (HOPMHUPOBAHHM MPEACTABICHUM O (GU3NYECKOM KapTUHE MHpPa, MECTO
($u3HYECKO KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHUN O
MIPUPOJIE;

pa3nuyath yCIOBHUS NPUMEHHMOCTH MoJeNel (U3MUECKUX TeJl M IPOLECCOB (SIBJICHUM):
HMHepLHajgbHas cucTeMa OTCYETa, aOCOIIOTHO TBEPIOE TEJI0, MaTepualbHAs TOYKA, PAaBHOYCKOPEHHOE
JBUKECHHE, CBOOOIHOE MajieHue, abCOMIOTHO yripyras nedopmaius, abCOOTHO yIpyroe u abCOIIOTHO
HEYNpyroe CTOJIKHOBEHUS, MOJICIH Ta3a, KUI-KOCTU U TBEPJOTO (KPUCTAIIIMYECKOT0) Teja, HiealbHbIN
ra3, TOYCYHBIH 3apsij, OAHOPOJHOE DIEKTPUYECKOE IMOJIE; OJHOPOTHOE SJIEKTPHUUECKOE M OJTHOPOJHOE
MarHMTHOE TIOJISl, TAPMOHUYECKUE KOJeOaHUs, MAaTeMAaTUYECKUN MAasSTHUK, WACaJbHBIA IMPY>KUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJHBI, UICATBHBIA KOJIeOaTEIbHBIA KOHTYp, TOHKAs JIMH3a; MOJeNel aToma,
aTOMHOTO si/ipa U KBAaHTOBOW MOJIEJIH CBETA;

pa3nuyath ycnoBus (TpaHMIBl, O0JACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHUMATH
BceoO1uil xapakTep GpyHAaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIIOJIB30BAaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh M OOBSACHATH MEXAaHMYECKHE IPOLECCHl W SBJICHHUS, HUCIOJb3YyS OCHOBHBIC
MOJIOXKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEILHOCTh MEXaHUYECKOIO JIBIKEHUS, (OPMYJIbI KUHEMATHUKU




PaBHOYCKOPEHHOTO [IBIKEHUS, MpeoOpa3oBaHus [amuies A CKOPOCTH M TEpEeMEIICHHs], 3aKOHBI
HploTOHA, NMpUHIMI OTHOCHUTENBHOCTH ['anuies, 3aKOH BCEMUPHOI'O TATOTEHMSI, 3aKOHBI COXPAHEHUS
UMITyJIbCA M MEXaHHYECKON SHEpruu, CBS3b PadOThl CHIIBI C M3MEHEHHEM MEXaHHMYeCKOW JHEpPIuu,
yCIIOBUSI PaBHOBECHs TBEPAOIO TeJa); IPU 3TOM HCIIOJIb30BATH MAaTEMATHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCIOBHS MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ['amuies, BTOporo u
TPETbEro 3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHHUs HMITYJIbCa W MEXAHMYECKOH 3HEpPIruM, 3aKOHa
BCEMHUPHOI'O TATOTECHMUS;

aHATM3UPOBATh U OOBSICHITH TEIUIOBBIC MIPOIIECCHI U SBJICHHS, UCTIOIb3YsI OCHOBHBIC MOJIOKCHHUS
MKT u 3akoHBl MOJEKYJISpHOH (U3UKH M TEPMOJUHAMHKHU (CBSI3b JABJICHUS MICAIBHOTO Ta3a Co
CpPeHEM KHHETHMYECKOW JSHEPrHel TEIUIOBOIO [BMIKEHUS W KOHLEHTPALMEW €ro MOJIEKYJI, CBS3b
TEeMIIepaTypbl BEUIECTBA CO CPEAHEN KMHETUYECKON 3HEPrUeil TEIIOBOTO ABUKEHUS €r0 YaCTHIL, CBS3b
JIABJICHUS UJICAJIbHOIO Ira3a ¢ KOHIIEHTPaUUel MOJIEKYJI H €r0 TEMIIEpATYpOH, ypaBHeHHEe MeHaeneeBa—
Knaneiipona, nepBblii 3aKOH TEpMOJWHAMUKHU, 3aKOH COXPAHEHMs SHEPTUU B TEIUIOBBIX IPOLIECCcax);
IIPY 3TOM MCIOJIb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCJIOBMSI MPUMEHUMOCTU
ypaBHeHus MenneneeBa—KianeipoHa;

aHATM3UPOBATh U OOBSCHATH INEKTPUUCCKUE SIBICHHS, HCIOJIBb3YsS OCHOBHBIC MOJOXKECHUS WU
3aKOHBI  JJEKTPOJAMHAMUKH  (3aKOH COXpaHEHHUs dJEKTPUYECKOro 3apsnga, 3akoH KyioHa,
MOTEHLUAIBHOCTD 3JIEKTPO-CTATUUECKOIO IOJIS, MPUHLMII CYNEPIO3ULUHN IIEKTPUUECKUX TIO0JIEH, TpU
3TOM YKa3blBasl YCIOBUsS IPUMEHUMOCTH 3aKoHa KyJoHa; a Takyke MpakTUYECKH BaXKHbIE COOTHOLICHHUS
3akoHbl OMma JUIs ydacTKa LENU W AJI1 3aMKHYTOM 3JeKTpuuyeckoil uenu, 3akoH Jlxoyns—IJleHua,
npasmia Kupxroda, 3axonsr @apazest 115 3JEKTPOIH3a);

aHATM3UPOBATh U OOBSICHATH JICKTPOMATHUTHBIC MPOLIECCH M SIBICHUS, UCIONb3Ysl OCHOBHBIC
MOJIOXKEHHUS U 3aKOHBI AJIEKTPOJIMHAMUKY U CIIEIUAIBHON TEOPUH OTHOCUTEIHHOCTH (3aKOH COXPAaHEHUs
AJIEKTPUYECKOT0 3apsija, cuiia Amiepa, cuia JlopeHia, 3aKoH 3J1eKTpO-MarHUTHONM MHIYKIUH, IPaBUIIO
Jlenna, cBa3p OJIC caMOMHAYKIMM B 3JEMEHTE AIEKTPUUECKOW LIENH CO CKOPOCThIO M3MEHEHHUS CHJIbI
TOKa; IMOCTYJIAThl CIEIUAIBHON TEOPUH OTHOCUTEIHHOCTH DUHIITEHHA);

AQHAJIM3UPOBATh U OOBSICHATH KBAHTOBbIE IPOLECCHl M SBICHUS, HCIOIB3YS TOJOXKCHHS
KBaHTOBOHM (pu3uku (ypaBHeHue DiiHiTeiHa s Gorodddekra, mepBblii U BTOpoil nmoctyinarsl bopa,
MPUHIIMII COOTHOILEGHUSI HeompeaenéHHocrel ['eif3enOepra, 3aKkOHBI COXpaHEHUS 3apAIOBOTO U
MacCOBOI'0 YMCEJ ¥ SHEPTUHU B SJEPHBIX PEAKIMIX, 3aKOH PAIMOAKTUBHOIO pacnaa);

OIUCHIBATh (PU3HUECKUE MPOIIECCHI U SBJICHUS, UCIONB3YS BEIIMYUHBI: IIePEeMEIEHUE, CKOPOCTh,
YCKOpPEHHUE, UMIYJIbC T€Jda U CUCTEMBI TeJl, CHUa, MOMEHT CUJIbl, 1aBJIE€HUE, IOTEHIUAIbHAs YHEPIHUs,
KMHETUYecKasi YHeprusi, MeXaHu4ecKasi SHeprus, padboTa CHIIbI; IICHTPOCTPEMHUTEILHOE YCKOPEHUE, CUIla
TSKECTH, CUJIA YIPYTOCTH, CUJIa TPEHMSI, MOIIIHOCTb, SHEPTUS B3aUMOAECUCTBUA Tena ¢ 3eMJIEN BOJIN3H
e MOBEpPXHOCTH, JHEpPrus ympyroil nedopmanuu NpPYXUHBI; KOJIUYECTBO TEIIOTHI, a0COIIOTHAs
TeMIeparypa Tena, padoTra B TEPMOAMHAMHKE, BHYTPEHHSS SHEPIUs MICabHOTO OJHOATOMHOTO T'a3a,
paboTa uaeasbHOro raza, OTHOCUTENbHAs BIaXKHOCTh Bo3ayxa, KIIJ] naeanbHOro TEmIoBOro IBUTATENs;
NEKTPUYECKOE 110JI€, HANIPSHKEHHOCTh 3JIEKTPUUECKOTO MOJIs, HAIPSHKEHHOCTD I10JI1 TOUEYHOT'O 3apsijia
WJIM 3apsKEHHOTO 1Iapa B BAKyyM€E U B JUAJIEKTPUKE, IOTEHIUAN JIEKTPOCTATUYECKOTO OIS, PA3HOCTh
MIOTEHLMAJIOB, 3JEKTPOABMKYLIAsl CUJIA, CUJAa TOKAa, HANpPSIYKEHUE, MOIIHOCTb TOKAa, 3JIEKTpUYECKas
€MKOCTh IUIOCKOIO KOHJIEHCAaTOpa, CONPOTHUBICHHE Y4yacTKa LENM C IMOCIEJOBATEIbHBIM U
NapajuIeJIbHBIM COEAUHEHUEM PE3UCTOPOB, PHEPIUs AIEKTPUUECKOIO IOl KOHJAEHCATOpa, MHAYKLUS
MAarHuTHOTO IIOJIs, MAarHUTHBIA IIOTOK, Cwia AMIepa, HWHIYKTUBHOCTb, 3JEKTPOJBIKYLIas Ccuja
CaMOMHJIYKIIMH, 3HEPTUs MarHUTHOTO IOJISl IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, MOJIHAS
SHEPrusi, SHEPIUs MOKOS CBOOOJHOW YACTUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U 3apsij
s1ipa, SHEPTUS CBA3U A1pa;

OOBSCHATHL OCOOCHHOCTH TMPOTEKaHUs (UIUYECKUX SIBICHUN: MEXaHUYECKOE JBUKECHHE,
TEIJIOBOE JBIKEHHE YACTHIl BELIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE ABIDKEHHE, TUPQPY3Hs,
WCIIapeHue, KUIIEHUE U KOHJICHCALMS, IUIaBICHUE U KPUCTAJUIM3ALKs, HAIIPABICHHOCTh TEIUIONEPEIayn,
AJIEKTPU3ALUA TEJ, SKBUIIOTEHIMAIBHOCTh IIOBEPXHOCTH 3apsLDKEHHOTO IIPOBOJIHUKA, dJIEKTPOMArHUTHas
WHAYKIHS, CAMOWHAYKLHS, pe30HaHC, HuHTepdepeHius BOJH, Iudpakius, IUCHEpPCHUs, IOJIHOE
BHYTpEHHEE OTpakeHue, (otolrnekrpudeckuii 3pdext (poroaddekr), anbha- u Oera-pacnagpl saep,
raMma-usiydeHue sigep; pu3nueckrue NpUHLHUIIBI CIIEKTPAIIbHOTO aHalln3a U paboThI Jia3epa;



ONpEeIEATh HAIIPaBICHUE MHAYKIIMM MAarHUTHOIO IOJIS IPOBOJHUKA C TOKOM, CHIIBI AMIiepa 1
cunel JIopeHua;

CTPOUTH U300paXKeHHE, CO3aBaEMOE TIOCKUM 3€pKaJloM, TOHKOW JIMH30M, U PACCUUTHIBATH €TI0
XapaKTEepPUCTUKH;

IPUMEHATh OCHOBOIOJIAralOlIMe aCTPOHOMUYECKUE MOHATHSI, TEOPUU U 3aKOHBI JUIS aHAIM3a U
OOBsICHEHUs] (PU3UYECKUX TPOLECCOB, NPOMCXOJAIMX B 3BE3AaX, B 3BE3THBIX CHUCTEMax, B
MEXTaJaKTU4YeCKOU cpelie; ABMKEHUS HeOECHBIX Tel, HBOJIIOINHU 3BE31 U BeeneHHoi;

MIPOBOJIUTH HCCIICJIOBAHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT JIPyroil c
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUN: TpU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHUPOBATH
Pe3yIbTAThI TOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEITUYMH B BHJIE T'PAPUKOB C yUETOM aOCOIIOTHBIX
MOTPEUIHOCTEN U3MEPEHUH, AeIaTh BBIBOJBI 10 PE3YJIbTATaM HCCIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpeHUs] (PU3NYECKUX BEIMYMH; MPHU 3TOM BBIOMPATh ONTUMAIIbHBIN
METOJl U3MEpEHUs], OLIEHWBATh A0COJIOTHBIE M OTHOCHUTENbHBIE MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX
U3MEPEHU;

IPOBOJUTH OIBITHl 10 MPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT,
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTM3UPOBATh MOJyYE€HHBIE PE3yJIbTAThI U JIEJIaTh BBIBOJ O
CTaTyce MPEUI0AKEHHOM TUIIOTE3bI;

OINHCHIBATh METOBI IOJYyUEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

coOnroAaTh mpaBuia 0E30MacHOTo TpyJa MpH MPOBEACHUU HCCIEAOBAaHUN B paMKaxX y4eOHOTro
OKCHEPUMEHTa, NPAKTUKyMa M Yy4eOHO-HCCIENOBATENbCKOH UM  MPOEKTHOH JIEATENIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTh pacu€THBIC 3a/a4d C SBHO 33JaHHOM M HESIBHO 3aJaHHOW (DM3MYECKON MOJENbIO: Ha
OCHOBaHUM aHaIM3a ycIOBHUS 00OCHOBBIBATH BBHIOOP (hM3MYECKOM MOJIENH, OTBeYarolield TpeboBaHUIM
3ajauu, MPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAaThl (U3MUECKUX TEOpUH NpHU
WCIIOJIb30BAHUM MATEMAaTHYECKUX METOJOB PEIICHUs 3a7ad, IMPOBOJUTH pacyEThl HA OCHOBAHUU
UMEIOLIUXCS JIaHHBIX, aHAJIM3UPOBAaTh PE3yJibTaTbl U KOPPEKTUPOBATH METOJbI PELIEHUS C YUYETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pelaTth KayeCTBEHHbIE 3ajaud, TPeOYIOLUEe NMPUMEHEHUs 3HAHWM W3 pa3HbIX pa3lieloB Kypca
¢bu3MKKM, a TakKe MHTErpalud 3HAHUW M3 JPYTHX MPEAMETOB €CTECTBEHHO-HAyYHOTO IHMKIIA: BBI-
CTpauBaTh JIOTHYECKYIO LIEMIOYKY PACCYKICHMH C OMOPOW HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(buznyeckue SBICHMUS,

UCTOJB30BAaTh TEOPETUYECKUE 3HAHUS Uil OOBSCHEHUS OCHOBHBIX TNPUHIMIIOB pPaOOTHI
MU3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBONUTH PUMEPHI BKJIaZa POCCUMCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHATM3UPOBATh M OIICHWBATH IIOCIEACTBUS OBITOBOM M TPOU3BOICTBEHHOW JEATEILHOCTH
YelioBeKa, CBSI3aHHOW C (U3UYECKUMHU IMpOLIeCCaMH, C MO3UIUI HKOJIOTMYECKON 0e30MacHOCTH,
IIPEJICTAaBICHU O palMOHAIBHOM IIPUPOJONOIL30BAHUU, a TAKXKE Ppa3yMHOM MCIIOJIb30BaHUU
JOCTUKEHUM HAyKU U TEXHOJIOTUH 7S JajbHEHIIero pa3BUTUs 4eJI0BEUECKOro 00IIecTBa;

NPUMEHSTh  pa3iMYHbie CHOCOOBI paboThl ¢ WHopMalueil (GU3MUECKOro CoAepX)aHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH: TMPH 3TOM  HCIOJIb30BAThH
COBpEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOIHU UIS TOHMCKA, MepepaboTKH U MPEAbABICHUS YUeOHOH U
HAyYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS M WHTEpIIpeTalud MHGOPMAIUH, MOTyUYEHHOM
U3 pa3IMYHBIX MCTOYHHKOB; KPUTUYECKU aHAIM3UPOBATH MOJIy4YaeMyr WH(POPMALMIO U OICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI, TaK U HA OCHOBE aHaJIN3a UCTOYHHKA MH(POPMAIH;

MPOSIBJISITh OpPTraHU3allMOHHBIC W TO3HABATEIbHBIE YMEHHS CAMOCTOSTEIBHOTO MPHOOpPETCHHUs
HOBBIX 3HaHUI B Mpoliecce BHIMOIHEHUS MPOEKTHBIX U Y4eOHO-HCCIeA0BaTENbCKUX paboT; paboTaTh B
TpyMIie ¢ UCTIOTHEHUEM Pa3IMUHBIX COLHUAIBHBIX POJIEH, TNIAHUPOBATh pabOTy TPYIIIBI, PAllMOHATIHHO
pacipenenaTh AesTeNbHOCTh B HECTAHJAPTHBIX CUTYalMsAX, aJIeKBaTHO OLIEHHWBATh BKJAJ KaXKIOrO U3
YYaCTHHUKOB TPYIIIBI B PEIICHUE paCCMaTPUBAEMON MPOOIIEMBI;

HPOSIBIISITh MOTUBALUIO K MPOGECCHOHATBHON JAEATEIbHOCTH MO CHELHMaIbHOCTAM (DU3HUKO-
TEXHUYECKOTO PO,



1.2.2. Ilnanupyemsie pe3yabTaThl 0cBoeHHs npeamera B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3nauenue oucyuniuna umeem npu opmuposaruu u pazsumuu OK u I[1K

Kox n HaumeHoBanue ¢popMupyeMsbIxX

KOMIIeTeHIINH

I[lnanupyemble pe3yabTaThl OCBOCHHS MpeIMeTa

Oomue

UCIMIIJIHHAPHBIC

OK 01. Beibupats cioco0sbl pemieHus 3aaay
podecCHOHATBHOMN 1A TENTbHOCTH
[IPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

B yacT TPpy10BOI0 BOCIIMTAHMSA:

- TOTOBHOCTb K TPYAY, OCO3HAaHHE LIEHHOCTH
MacTepCTBa, TPYA0II00UE;

- TOTOBHOCTb K aKTUBHOM AESITETbHOCTU
TEXHOJIOTHYECKOHN 1 COIMANIbHOM HAMPaBICHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, TNTAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TaKyIO AESITEIbHOCTD;

- UHTEpEC K Pa3InYHbIM chepaM npodeccrnoHaIbHON
NesITeTbHOCTH,

OBy1ageHne YHHMBEPCAJIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMU JIefiCTBUSIMM:

a) 6a3oBble JIOTHYECKHe TeHCTBUS:

- CaMOCTOSITEIBHO (POPMYJIUPOBATH U AKTYaJIH3UPOBATH
npoOJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIsl CPABHEHHUS, KITACCU(PUKAIIUU U
0000I1ICHHS;

- OTIPEIENATH LENH JeATeNbHOCTH, 3a]aBaTh
napaMeTpsl U KPUTEPUH MX JOCTHKCHUS,

- BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B
[paccMaTpUBAEMbIX SBJICHHSIX;

- BHOCHTbH KOPPEKTUBHI B ICATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIENISIM, OLICHUBATH PUCKHU
MOCJIECTBUIA AEATEIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH
PKU3HEHHBIX TPoOIeM

- BIIQJETh OCHOBOIMOJIATAIIINUMU (HU3HUECKUMU
MOHSATUSIMH U BETUYUHAMU, XapaKTEPU3YIOIUMHU
(buzmIecKre mporecchl (CBI3aHHBIMHU C
MEXaHUYECKUM JBHKEHHEM, B3aUMO/ICHCTBUEM Tell,
MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJIHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BEIICCTBA, TCINIOBBIMHA
MIpoHCCCaMu; IJICKTPUICCKUM U MAIrHUTHBIM
[MOJIAMU, DJICKTPUICCKHUM TOKOM,
9IEKTPOMArHUTHBIMU KOJIeOaHUSMU U BOJTHAMU;
ONTUYECKUMU SIBJICHUSIMH, KBAHTOBBIMU SIBJICHUSIMH,
CTpPOEHHEM aToMa M aTOMHOTO Si/pa,
pPaIMOaKTUBHOCTHIO); BIIAJCHHE
OCHOBOIIOJIAral0IIMMH aCTPOHOMHYECKUMU
TIOHATHUAMU, ITIO3BOJIAIOINNMU XapaKTCPU30BaATh
[IPOLIECCHI, TPOUCXOSIINE HA 3B€3/1aX, B 3BE3HBIX
CHUCTEMAax, B MEXKTaJIAKTUUECKOU Cpejie; ABUKEHUE
HEOECHBIX TeJ, HBOJIIOLINIO 3Be3] U BeenenHoii;

- BIIQJECTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U
TeOpHsIMH (3aKOH BceMupHoro Tsarotenws, 1, IT u 111
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs
MeXaHUIEeCKOU OHEPIHH, 3aKOH COXPAHCHUA
MMITYJIbCA, IIPUHITUII CYIIEPIIOZUIIAN CUJI, IPUHIIUII
PABHOIIPABHOCTU MHCPIHUAJIBHBIX CUCTCM OTCUCTA,
MOJICKYJIAPHO-KUHCTUUCCKYTIO TCOPUIO CTPOCHHUA
BEIIECTBA, FA30BbIE 3aKOHBI, IEPBBINA 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHUS

h ol

10



po0em;

- BBIABJIATH HPUYUHHO-CJICICTBCHHBIC CBA3HU U
AKTYAJIM3UPOBATh 3a/la4y, BbIABHUI'aATb THIIOTE3Y €€
pEIlICeHNs, HAaXOAUTh apTyMEHTHI AJIS I0Ka3aTeIbCTBA
CBOUX YTBEPXKACHHM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU
peleHuS,

- aHAJM3UPOBATH MOJYUYCHHBIC B X0/ PCIICHUS 3a]auu
PE3YJIbTAThl, KPUTUYCCKN OLCHUBATL UX
TTOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

- YMCTb [ICPCHOCUTL 3HAHUSA B IMTO3HABATCIIBHYIO U
MPAKTHYECKYIO0 00JIACTH KU3HEEATEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIJIBUTaTh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIE
MMOAXOJAbl U PCHICHUA,

- CHOCOOHOCTh MX MCIIOJIb30BaHUS B MIO3HABATCILHOM U
COLIMAJIbHOM IMPAKTHUKE

COXPAaHEHUS SHEPTUHU, 3aKOH MPSIMOJIUHEHHOTO
pacnpoCTpaHEHUS CBETA, 3aKOH OTPAKECHUS CBETA,
3aKOH MMPEJIOMJIEHUS CBETA; 3aKOH COXPAaHEHHUS
SHEPIUU, 3aKOH COXPaHEHUS! UMITYJIbCa, 3aKOH
COXpaHEHUsI AIEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpaHEHUsI MaCCOBOI0 YMCIIA, MOCTYIaThl bopa,
3aKOH PaJIMOAaKTUBHOTO Pacraia); yBepeHHOe
HCIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEN IIPHU
aHann3e (PU3NYECKUX SBJICHUN U TIPOIIECCOB;

- chopMupoBaTE YMEHUS peliaTh pacYCTHHIC 3a1a4U
C SIBHO 33JIaHHOW (PH3UYECKON MOJIEITBIO, HCITOJIB3Y S
(u3nuecKre 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE
aHaJM3a YCJIOBUS 3a/1a4M BEIOUPATh (PU3NUECKYIO
MOJI€JIb, BBIJCISTh (PU3HUECKUE BETMUYUHBI U
(hopMyIibl, HEOOXOIUMBIE TSI €€ PelIeHus,
[MPOBOJIUTH PACUYETHI U OIICHUBATH PEATHHOCTD
[MOJTYYEHHOTO 3HaUeHUsT (PU3NIECKON BETUIMHBI,
peliaTh Ka4eCTBEHHBIE 33]1a4M, BRICTPANBAs
JTOTUYECKHU HETIPOTHUBOPEUUBYIO IIETIOUKY
pPacCyKJIEHUU ¢ ONIOPOIl HAa U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

- chopmMupoBaTh TOHUMAHUS POJIU QU3UKHU B
YKOHOMUYECKOM, TEXHOIOTMYECKOM, COLIMATLHON 1
PTUYECKOH chepax NesaTeTbHOCTH YeTIOBEKa; POJIH U
MecTa (PU3UKH B COBPEMEHHOW HayYHOU KapTHHE
MHpa; POJIM ACTPOHOMUU B MPAKTUUECKOU
NesTeTbHOCTH YeJIOBEKa U JalbHEHIIeM HayYHO-
TEXHUYECKOM Pa3BUTUU

- c(hopMHUPOBATH YMEHHSI PA3TUYATh yCIOBUS
MPUMEHUMOCTH Mojieiel (PU3UIECKUX Tell U
MPOIECCOB(SIBIICHUI ): MHEPIHAbHAS CUCTEMA

oTCYeTa, MaTepuajIbHasi TOUKa, PABHOYCKOPEHHOE
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Tesa, UJ1eaJTbHOTO Ta3a, TOUCYHBIN 3apsij,
OJIHOPOJIHOE JIEKTPUUYECKOE T0JI€, OAHOPOJAHOE
MarHuTHOE T0JIe, TApMOHHYECKHUEe KoeOaHus,
MaTeMaTUYECKUN MasITHUK, UICTbHBIN TIPYKUHHBIN
MasiTHUK, TApMOHUYECKUE BOJHBI, UACATBHBIN
KOJIeOaTeIbHBI KOHTYD, TOHKAS JINH3a; MOJIeTIeH
aToMa, aTOMHOTO sI/Ipa ¥ KBAaHTOBOM MOJIETIN CBETA;

- chopmupoBaTh YMEHHS OOBSICHATH OCOOCHHOCTH
MpoTeKaHus GU3NUECKUX SBICHUI: MEXaHUUECKOe
NBUKEHHE, TETNIOBOE BUKEHHE YaCTHIl BEILIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABHKEHUE,
nud¢y3us, ucnapeHue, KUMeHue u

KOHJICHCAIIUS, IUIaBJICHNE U KPUCTAJUIU3alHs,
HaIPaBJIEHHOCTD TEIUIONEPEIaut, HIEKTPU3aALUN
TEJ1, SKBUIOTEHIIMAILHOCTH MTOBEPXHOCTH
3apsSHKEHHOTO MTPOBOAHMKA, SJIEKTPOMArHUTHOM
WHAYKIUHA, CAMOUHYKIMH,3aBUCUMOCTHU
CONPOTHUBIICHUS MTOJYIIPOBOJIHUKOB "p-" 1 "n-
TUTOB" OT TEMIIEPATYPHI, PE30HAHCA,
nHTep(epeHIH BOIH, TU(paKIUH, TUCIEPCUH,
[MOJIHOTO BHYTPEHHETO OTpaxkeHUsl, poTodahdexr,
(u3nyecKre NPUHLHUIIBI CIIEKTPAIIBHOTO aHAIIW3a U
paboThl 1azepa, "anbda--" u "dera--" pacnaas saep,
raMma U3JIydeHue sep;

- chopmMHUpOBaTH MOTUBALIUIO K Oy MyIen
npoQeccuoHanbHOM eSTEIbHOCTH 110
CHENUANBHOCTAM (PU3NKO TEXHUIECKOTO TPOPHIIS;
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OK 02. Mcnonp30BaTh COBPEMEHHBIE
CpeIcTBa MOUCKa, aHAJIN3A U
WHTEpIIpeTaluu nHHOPMAaLIUY, U
H(OPMaLMOHHbIE TEXHOJIOTUHU IS
BBITIOJTHEHUS 33124 PO ecCHOHATBHON
NesITeNIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOTO NO3HAHUSA:

- chopMHUpOBaHHOE MHUPOBO33pEHUE,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSL
HAayKd M OOIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha
uanore  KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOM
KyJbTYypbl Kak CpEICTBAa B3aUMOJICHCTBUA MEXIY
JTIOJIbMU U TTIO3HAHUSI MUDA;

- OCO3HAaHHWE 1IEHHOCTH HAYYHOM  JI€ATEIbHOCTH,
FOTOBHOCTh OCYILIECTBIISATh MPOEKTHYIO u
MCCIIEA0BATENIbCKYIO JEATEIbHOCTh MHANBUAYAIBHO U
B IPYIIIE;

OBy1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH
M03HABATEJbHBIMH /IEHiCTBUSIMH:

B) pa6ora ¢ uHopmanueii:

- BJIaJIeTh HABBIKAMH IOJIy4E€HUS UH(DOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISITh IOUCK, aHAJIN3, CHCTEMATH3aLUI0 U
WHTEPIPETANIO HH)OPMAITUU PA3TUIHBIX BUIOB U
(dhopM mpeICTaBICHNUS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX opMaTaX C y4ETOM
Ha3HaYeHHs] HHPOPMAIINH U [EIeBON ay TUTOPHH,
BBIOHpAst ONITUMATBHYIO (DOpPMY TIpECTaBICHUS U
BU3yaJIN3aLUU;

- OLIEHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTb
nH(OpMaInU, ee COOTBETCTBUE MIPABOBBIM U
MOPATBHO-ITHYECKUM HOPMaM;

- ACIOJIb30BaTh CPEJICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTUHN B PEIICHUHN
KOTHUTHUBHBIX, KOMMYHUKAaTUBHbBIX 1
OpTraHM3AIMOHHBIX 337124 C COONI0ICHHEM TpeOOBaHMIA

- YMETb YUUTHIBATh IPAHUIIBI IPUMEHEHUS
M3yYeHHBIX (PU3MYECKUX MOENeH: MaTepuaibHas
TOUKA, MHEpLIMAJIbHAasl CUCTEMA OTCUETA, UeaIbHBIN
ra3; MOJEIH CTPOCHHUS I'a30B, )KUIKOCTEH U TBEPIBIX
TeJ1, TOYCUHBIN MIEKTPUUECKUN 3apsif, sAepHas
MOJIeJIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO s1JIpa
[pU peLIeHuU PU3NUECKUX 3a1a4;

- cOpMHUPOBATH YMEHHUS UCCIIEI0BATh U
aHATM3UPOBATh Pa3HOOOpa3Hble (HHU3NIECKUE
SIBIICHHSI U CBOWCTBA OOBEKTOB, IPOBOIUTH
CaMOCTOSITENIbHBIE UCCIIEI0BAaHUS B peabHbIX U
1a00paTOPHBIX YCIOBUSX, YATATh U aHAJIU3UPOBATH
XapaKTepUCTUKH MTPUOOPOB U YCTPOMCTB, OOBACHATD
HPUHLMIIBI UX paboThI;

- copMHpOBATH YMEHUs pelllaTh pacueTHbIE 3a/1a4n
C SIBHO 33JIaHHOM M HESIBHO 33J]JaHHOMN (hHU3HUECKOM
MOJIEJIbIO: HA OCHOBAHUM aHAJIN3a yCIOBHUS
BBIOMPATH (PU3HMUECKUE MOEIH, OTBEYAIOIIUE
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (YOPMYJIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3MUECKUX
TEOPHIi IPU UCTIONB30BAaHIUH MAaTEMAaTHUYECKUX
METO/I0B PELICHUS 3a/1a4, IPOBOJIUTh pacyeThl Ha
OCHOBAHMHU MMEIOLIMXCS TaHHBIX, aHATU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHHUS C
Y4€TOM MOJTY4YEHHBIX pe3yJbTaTOB; PEIIATh
KayeCTBEHHBIC 33/1a4H, TPEOYIONINE TPHUMEHEHHS
3HAHUN U3 pa3HBIX pa3/ieoB IIKOJIBHOIO Kypca
(¢u3uKy, a TaKKe UHTETPALlU 3HAHUH U3 IPYTUX
[IPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA!
BBICTPANBAaTh JIOTHYECKYIO LIETIOYKY PACcCyKJICHHUN C
OIIOPOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nvecKue SBICHNUS,

,-

AR TATTATL NARTUULILIMI cTInCAfANMI nalNTET o
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- BJIaJIeTh HaBBIKAMM PACIIO3HABAHUS U 3aIIUTHI
nHpopMannu, UHHOPMAIIMOHHON 0€30MacHOCTH
TMYHOCTH

- TEXHOJIOTHA, Pa3BUTUE YMEHUN KPUTHUECKOTO
aHaJM3a M OIICHKU JOCTOBEPHOCTH MOTYYaeMOi
nH(OpMaIuu;

OK 03. [InanupoBaTh U pean30BbIBATh
cobcTBeHHOE MPOGECCHOHATHHOE U
JTMYHOCTHOE Pa3BHUTHE,
[PEIIPUHIMATEIBCKYIO ICATEIIEHOCTD B
rpodeccuoHabHON cepe, UCTIOIB30BaTh
3HaHU 110 (UHAHCOBOI IPaMOTHOCTH B

PA3JIMYHBIX ) XU3HCHHBIX CUTYallUAX

B o0s1acTH 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA: --
c(OpMHPOBAHHOE HPABCTBEHHOE CO3HAHUE, STUYECKOE
[MOBEJICHNUE;

- CIIOCOOHOCTH OLICHUBATH CUTYALIUIO U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSAM U
(unn) IPYTUM 4YJeHaM CeMbHU, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMENHOM
PKU3HHU B COOTBETCTBHUHU C TPAAULUSAMU HAPOJIOB
Poccuu;

OByajeHHe YHHBEPCAJIbHBIMHU PeryisiTHBHbIMH
NeHCTBUAMM:

a) caMOOpraHu3anus:

- CAMOCTOSITEJIBHO OCYILECTBIISATH [T03HABATEIIBHYIO
NeSITeIbHOCTD, BBISABIATH IPOOJIEMBI, CTABUTH U
(bopMyIHpOBaTH COOCTBEHHBIE 331a4YH B
00pa30BaTEIbHON AEATEIIBHOCTH U AKU3HEHHBIX
CUTyalusX;

- CAMOCTOSITEIBHO COCTABIIATH IIJIAH PEIICHUS
[POOJIEMBI C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUI;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH

PCHICHUS 10 UX CHUIKCHUIO,

- BJIaJICTh OCHOBHBIMU METOJaMH Hay4HOTO
[MO3HAHUS, UCIIOJIb3yEMbIMH B (PU3HKE: IPOBOJUTH
MpsIMbIe 1 KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX
BEJIMYMH, BBIOMPAst ONTUMAJIBHBINA CIIOCOO
M3MEPEHUS U UCIIOJIb3Ysl U3BECTHBIE METOBI OLIEHKH
[IOI'PELIHOCTEN U3MEPEHUH, IIPOBOIUTH
UCCIIeI0BaHUE 3aBUCUMOCTEN (PU3NYECKUX BETUUYNUH
C MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH, OOBACHATD
[10JIy4E€HHBIE PE3yJIbTAThl, UCIOJB3YS (HU3UUECKUE
TEOPHUH, 3aKOHBI U ITOHATHUS, U JETIaTh BHIBOJBI;
co0uro1aTh MpaBuiia 0€30MacHOr0 TPyia Ipu
[IPOBEJICHUH HCCIIE0BaHUN B paMKaX y4eOHOro
HKCIEPUMEHTA U Y4eOHOUCCIIe10BaTEIbCKON
NeSITeIbHOCTH € MCIIOJIb30BAaHHEM ITU(PPOBBIX
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO
000py10BaHus; CPOPMUPOBAHHOCTH MPEICTABICHUM
0 METO/1axX MOJTY4YEHHsI HAyYHbIX aCTPOHOMHUYECKUX
3HAHWM;
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- 1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO
LIMPOKOM 3pYIUIIMH B pa3HbIX 00JIacTsIX 3HAHUH,
[MOCTOSIHHO ITOBBIIIIATH CBOM 00pa30BaTEbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MCII0JIb30BaTh IPUEMBI pe(ICKCUH ISl OLIEHKH
CUTYyalllH, BBIOOpA BEPHOTO pPEILICHMS;

B) AMOLIMOHAJIbHBIN UHTEJUIEKT

BHYTPEHHEN MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K
JOCTHIKCHHUIO 1IEJIN U YCIIEXY, ONITUMU3M,
MHUMATUBHOCTb, YMEHUE AEUCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

- SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOLMOHAJIBHOE COCTOSIHUE IPYTUX, YUYUTBIBATh €TI0
[IPU OCYILECTBIEHUH KOMMYHHUKAIMH, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

-COLIMAJIbHBIX HAaBBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh
BBICTPAaNUBaTh OTHOIIECHUS C APYTUMU JIIOIbMH,
3a00TUTHCS, IPOSIBIIATE UHTEPEC U pa3peliaThb
-KOH(JIUKTHI
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OK 04. DddexkTuBHO B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIGKTUBE M KOMaH]IE

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOITPEEIICHUIO;

-OBJIa/ICHUE HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKOM,
[MPOEKTHOW M COLMATIbHOM JEATEIIbHOCTH;
OBnageHue yHUBEpCAIbHBIMA KOMMYHHUKATUBHBIMU
e CTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMATh U UCTIONB30BATH MPEUMYIIIECTBA
KOMaHTHOM ¥ MHAUBUAYaJIbHON pabOTHI;

- IPUHUMATh LIETTU COBMECTHOM IE€ATENbHOCTH,
OpPraHU30BHIBATH U KOOPJAHMHUPOBATH JIEHCTBUS 110 €€
ITOCTYDKEHHIO: COCTABIATH IUIAH JIEHCTBHI,
pacrpeiesaTh poJikd ¢ y4€TOM MHEHUM YYaCTHUKOB
00CyXIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

- KOOPJAMHUPOBATH U BBIMOIHITH PaOOTY B YCIOBUSAX
PEATbHOTO, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS;

OCYILECTBIISATh MO3UTUBHOE CTPATETMUECKOE
[MOBEJICHUE B PA3IMYHBIX CUTYAIUSIX, POSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUITUATUBHBIM
OBnajieHue YHUBEPCAIbHBIMU PETYIISITUBHBIMU
NEHCTBUSMHU: T') MPUHATHE Ce0s M APYTUX JIOaeii:

- IPUHUMATh MOTHBBI U apIyMEHTBI APYTUX JIFOJIEH Hpu

QHAJIN3€ PE3yJIbTATOB JICATEIIBHOCTH;
- MPU3HABATh CBOE MPABO U MPaBO IPYTHX JIOACH Ha
OIIINOKHU;

- pa3BUBAaThb CIIOCOOHOCTH MMOHUMATh MHpP C

- IO3UILMH JIPYTOro YeJoBeKa

- OBJIaJIETh YMEHUAMHU paboTaTh B rPyIIE C
BBIMIOJTHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy IPyMIIbl,PALlOHAIBHO
pacipenenarh JesTeNbHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aIEKBATHO OLIEHUBATh BKJIAJ KayKJ0TO
13 YYaCTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

- OBJIa/IEB OPTaHU3AI[MOHHBIMH U [T03HABATEIbHBIMU
YMEHHUSIMH CaMOCTOSITEIbHOTO TPUOOPETEHUS
HOBBIX 3HAHHMH B NPOIIECCE BBIMOIHEHUS TPOEKTHBIX
U y4eOHOUCCIIEIOBATEIbCKUX paboOT, YMEHUSIMU
paboTaTh B rpymIe ¢ BBITOJHEHUEM Pa3TUYHBIX
COLMAJIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIbI,
palMOHAJIBHO PaclpeiesaTh AeATEIbHOCTh B
HECTAHJAPTHBIX CUTYalLUsAX, aIEKBATHO OLIEHUBATh
BKJIaJ[ KQKJIOTO U3 YYACTHUKOB I'PYIIIbI B PEILICHUE
paccMaTpuBaeMoil mpoOIeMbl;

16



OK 05. OcymecTBiiTh YCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCyIapCTBEHHOM si3blke Poccuiickoi
deaepanun ¢ y9eToM 0COOCHHOCTEN
COLIMAJILHOTO U KYJBTYPHOTO KOHTEKCTa

B 00;1acTH 3CTETHYECKOr0 BOCIIMTAHUSA:

- ACTETUYECKOE OTHOLICHHE K MUY, BKIIIOUast
PCTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYIa U OOIIECTBEHHBIX
OTHOIIICHMIA,

- CIOCOOHOCTH BOCTIPUHUMATH PA3TUIHBIC BUJIBI
HMCKYCCTBA, TPAJUIIUN U TBOPUECTBO CBOETO U APYTUX
HAapOJIOB, OIIYIIATh YMOLIMOHATEHOE BO3/ICHCTBUE
HCKYCCTBA;

- YOSKJEHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTH U
o0IIecTBa OTEUeCTBEHHOTO 1 MUPOBOT'O UCKYCCTBA,
PTHUYCCKHUX KYJIBTYPHBIX TPATUIINH H HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKCHHIO B PA3HBIX BHAX
HMCKYCCTBA, CTPEMJICHUE TIPOSBIISATH Ka4eCTBa
TBOPUYECKOU TUYHOCTH;

OBi1ajeHHe YHHUBEPCAIbHBIMH
KOMMYHUKATHBHBIMU JIeiiCTBUSIMH:

a) o0ueHue:

- OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEX cdhepax
YKU3HU;

- pacro3HaBaTh HeBepOaIbHBIE CPEICTBA OOIICHHS,
MOHUMATh 3HaYCHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYyaIHid
Y CMSITYaTh KOH(JIUKTEHI;

- Pa3BCpHYTO U JIOTUYHO U3JIaraTb CBOXO TOYKY 3pCHUA

C UCIIOJIb30BAHUCM S3BIKOBLIX CPCACTB

- chopMHpPOBATh YMEHUS PaClO3HABATh (PU3UUECKHE
SIBJICHHSI (TTPOTICCCHI) U OOBSCHITH MX Ha OCHOBE
M3yYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE TBUKCHUE,
cBOOOHOE IAJCHUE TEII, IBMIKEHUE 10
OKPYKHOCTH, HHEPIHSI, B3AUMOJICHCTBUE TETI,
Kosie0aTeNbHOE IBIYKEHUE, PE30HAHC, BOJIHOBOE
NBIDKEHNE; TU(Qy3Hs, OpOyHOBCKOE ITBHKEHUE,
CTPOEHHE KUAKOCTEN U TBEPIBIX Tell, I3MEHEHHE
o0beMa TeJ1 IpH HarpeBaHUH (OXJIXKICHHH ),
TETJIOBOE paBHOBECHE, HCTIApEHHE, KOHICH AL,
[UTaBIICHUE, KPUCTAIUTH3AIINS, KATICHHE, BIIAYKHOCTD
BO3/1yXa, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUU
TETJIOBOTO IBKCHHUSI MOJIEKYJI ¢ a0COIFOTHOU
TEMIIEPaTypOil, MOBBIIICHUE IaBIEHUS Ta3a MPH €To
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS T'a3a B U30IPoLIeccax;
QIIEKTpU3alUA TN, B3aUMOJICICTBHE 3aps/I0B,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOJICHCTBHE
MarHUTOB, JICKTPOMAarHUTHAS] HHTYKITUS, ICHCTBUE
MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM H
TBUKYIITUICS 3apsi]l, SICKTPOMArHUTHBIC KOJICOaHUS
U BOJIHBI, IPSIMOJIMHEMHOE paclpoOCTpaHEeHHE CBETa,
OTpakeHUe, peJoMIIeHIE, UHTep(epeHITus,

U paKIys U MOJISpU3alivs CBETa, IUCIIEPCUs CBETa;
dboTornekTpudecKkuii 3PEeKT, CBETOBOE JTaBICHHE,
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BO3HUKHOBEHUE JINHEHYATOTO CIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS] U UICKYCCTBEHHAs
PaIOaKTUBHOCTb;

- cpopMUpPOBATH CUCTEMY 3HAHUH O (HU3HMUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
IEHCTBYIOMIUX HA YPOBHSAX MUKPOMHUPA, MAKPOMHPA
1 MeraMupa, MpeICTaBICHU 0 BCEoOIIeM
XapakTepe PU3NIECKUX 3aKOHOB; TIPEJCTABICHUN O
CTPYKType ocTpoeHus: (U3MIECKOil TeOpUH, 4To
MO3BOJIUT OCO3HATH POJIb (PyHAAMEHTATBHBIX
3aKOHOB ¥ MPUHIIUIIOB B COBPEMEHHBIX
[PEJICTABICHUSAX O IPUPOJIE, TOHATH IPAHUIIBI
MPUMEHUMOCTH TEOPUH, BOZBMOKHOCTH UX
MIPUMEHEHUS JIJIs1 OTIMCAHMSI €CTECTBEHHOHAYYHBIX
SIBJIEHUW U IPOLIECCOB

- ¢(OpMHUPOBATH YMECHHSI IPUMEHSATH 3aKOHBI
KJIACCHUECKON MEXaHUKU, MOJICKYJISIPHOW (PU3UKU U
TEPMOJAMHAMMKH, JIEKTPOJUHAMUKHU, KBAHTOBOM
(bU3UKY JUTS aHATTA3a ¥ OOBSICHEHUS SIBJICHUIA
MUKpPOMHpPA, MAKPOMUPA U MEraMupa, pa3indaTh
yCJIOBHS (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH
(U3UYEeCKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapakTep QyHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH BCEMUPHOTO
TATOTEHUSI, IEPBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUs IICKTPUICCKOTO 3apsi/ia, 3aKOH
COXpaHEHHUs SHEPTUH) U OTPAHUYEHHOCTh
MCII0JIb30BAHUS YACTHBIX 3aKOHOB; aHAIU3UPOBATh
(hu3HYeCcKue MPOIIECChl, UCTIONB3YsI OCHOBHBIE
MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH:
OTHOCHUTEILHOCTh MEXaHUYECKOTO ABUKEHUS,
(dbopMyIbl KHHEMATUKH PAaBHOYCKOPEHHOTO
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BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAaHECHUS
UMITYJIbCa ¥ MEXaHUYECKON YHEPTHH, CBA3b PaOOTHI
CUJIbI C IBMEHEHUEM MEXaHUYECKON YHEPIUH,
YCJIOBHS paBHOBECHSI TBEPIOTO TENA; CBS3b
TaBJICHUS UJICATIBHOTO Ta3a CO CPEAHEN
KUHETUYECKON YHEPTHEN TEIJIOBOTO JBHXKEHUS U
KOHLICHTpaUUEenl ero MOJIEKYJI, CBSI3b TEMIIEPATypPbl
BEILECTBA CO CPEIHEN KUHETUYECKOU DHEPIUeH €ro
JaCTHII, CBA3b JaBJICHUS HJICAILHOTO Ta3a ¢
KOHLIEHTpalUel MOJIEKYJI U €ro TeMIIepaTypoil,

ypaBHeHue MeHnneneeBa-KnanelipoHa,nepBblil 3aKOH

TEPMOJMHAMHUKH, 3aKOH COXPAaHEHMsI DHEPTUHU B
TEIJIOBBIX IIPOLIECCAX; 3aKOH COXPaHEHUS
DIIEKTPUYECKOTO 3apsAa, 3akoH Kyiona,
[OTEHLIUAIBHOCTD 3JIEKTPOCTaTUYECKOIO OIS,
HNPUHLIMI CYTIEPIIO3ULIMH IJIEKTPUUECKUX MOJIEH,
3axoHa KynoHa; 3akonsl OMa JuId ydacTka Lenu U
TUIS 3AMKHYTOM 2JIEKTPUUYECKOH 1IETH, 3aKOH
Jxoyns-JIeHna, 3aK0H 3JIEKTPOMarHUTHOU
WHAYKINY, TpaBuio JIeHa, mocrynarsl
CIIELIUAJIbHOM TEOPUU OTHOCUTEIILHOCTH
OWHIITelHa, ypaBHEHUE DUHIITENHA IS
¢doroaddexra, mepssiii 1 BTOpoii moctynatsl bopa,
NPUHIMI HeonpeaeneHHocTH [ elizendepra, 3aKoH
COXPAaHEHHUs 3apsa, MacCOBOI'O YUCIIA U DHEPTHH B
SIIEPHBIX PEAKLUAX, 3aKOH PalHOaKTUBHOTO
pacnana;
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OK O60. [TposBasATh rpaxaaHCKo-
MaTPUOTHUECKYIO MO3UIIHIO,
NIEMOHCTPHPOBATh OCO3HAHHOE TIOBEICHUE
Ha OCHOBE TPaJUIIHOHHBIX
00IIeUETIOBEUCCKUX IICHHOCTCH, B TOM
YHCIIC C YICTOM TapMOHH3AINH
MEXHAIIMOHATBHBIX U MEKPEITUTHO3ZHBIX
OTHOIICHUH, TPUMEHSATH CTaHIAPTHI
AQHTUKOPPYIITUOHHOTO MOBEICHHS
KyJIbTYPbl, CHOCOOHOCTH CTaBUTh LENIU U
CTPOUTH KU3HECHHBIC TIJIaHbI;

B yacTu rpakIaHCKOr0 BOCIIMTAHUS

- OCO3HAHHME CBOMX KOHCTHUTYIIHOHHBIX ITPaB
1 00s13aHHOCTEH, YBOXKCHHE 3aKOHA U
MTPABOIIOPSIIKA;

- IIPUHSATHE TPATUITUOHHBIX HAITMOHATHHBIX,
00IIeYeIOBEUECKUX TYMAHHUCTUICCKUX U
JIEMOKPAaTUYECKUX IIEHHOCTEH;

- TOTOBHOCTbH TIPOTHUBOCTOSITH HJICOJIOTUN
DKCTpEeMHU3Ma, HallMOHAIM3Ma, KCeHOhoouH,
TTMCKPUMHHAITUY 110 COITHATIBHBIM,
[PETUTHO3HBIM, PACOBBIM, HAITHOHATHHBIM
MpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NEeSTeNLHOCT B HHTEPECaX TPaKJaHCKOTO
00I1IeCTBa, y4aCTBOBATh B CAMOYIPABJICHUU
B 00111€00pa30BaTeIbHON OPraHU3aINH U
TIETCKO-FOHOIIECKUX OPTraHH3aIlnsX;

- YMCHHE B3aUMO/ICHCTBOBATH C
COIMAJILHBIMUA WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH H

HARHAUALHIAAN

- 0cO3HaHHE 00YyYarOIIUMUCS POCCUICKON

rpak 1aHCKOW UJIEHTUYHOCTH;

- LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULINU
JIMYHOCTH HA OCHOBE JyXOBHO-HPAaBCTBEHHBIX
LIeHHOCTEN HapooB Pocculickoit @enepanyu,
MCTOPUYECKHUX U HALIMOHAJIBHO-KYJIBTYPHBIX
TpaguLui, OPMHUPOBAHUE CUCTEMbI 3HAYMMBIX
[IEHHOCTHOCMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOI'O MUPOBO33pEHUS,
[IPaBOCO3HAHUS, SKOJIOTUYECKON

- copMHUPOBATH YMEHUS IPUMEHSTH MOTYUYCHHBIC
3HAHUS JJI9 OOBSICHEHUS YCIOBUIA MPOTEKAHUS
(hU3MUYECKUX SIBJICHUN B IPUPOJIE U JIJISI TIPUHSATHUS
MPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU
151 o0ecriedeHus1 0€30NaCHOCTH MPU 0OpaIEHUH C
OBITOBBIMU IPUOOPAMU U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHECHHUS 310POBbS
COOJTIOICHHUSI HOPM DKOJIOTHYECKOTO TTOBEJCHUS B
OKpYKaroIIel cpejie; MOHUMaHue HEOOXOMMOCTH
NPUMEHEHUS JOCTHKEHUN (PU3UKU U TEXHOJIOT U
TSl pallMOHATIBHOTO TPUPOIOIIONIb30BAHNS;

- chopMHUpOBATE MPEACTABICHUS O METOIaX
MOJTyYeHUS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;
BJIQJIETh YMEHHUSIMH CaMOCTOSITEIHHO
dbopMyIUpOBaThH MENIb UCCeA0BaHuUs (TIPOEKTA),
BBIJIBUTATh TUTIOTE3bI HA OCHOBE 3HAHHMS
OCHOBOIIOJIAralOMINX (PH3HMUECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB, MTPOBEPSTH UX IKCIIEPUMEHTAITEHBIMU
CpEICTBAMU; TUIAHUPOBAThH U TIPOBOJIUTH
(bu3NIECKUE IKCTICPUMEHTBI, OTIUCHIBATH H
AQHAIM3UPOBATH MOTYYCHHYIO MIPH BBHITOJHEHUU
DKCIIEPUMEHTa HH(HOPMAIIUIO, OTIPEACIISATh
TOCTOBEPHOCTH IMOJTYYEHHOTO PE3yJIbTaTa;
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U YHUBEpCAJIbHbIE yueOHbIE eHCTBUS (PEeryISaTHBHbIE,
[M03HaBaTEJIbHbIE, KOMMYHUKAaTHUBHBIE);

- CIIOCOOHOCTh UX MCIOJIb30BaHUS B IO3HABATEIILHON U
COLIMAJIbHON MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO
y4eOHO NesTeIbHOCTH, OpTaHU3aIMH y4eOHOTO
COTPYZHUYECTBA C MEAArOTMYECKUMH PaOOTHUKAMU H
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOCHUU
WH/IMBUIYaIbHOM 00pa30BaTeIbHON TPAEKTOPHUH;

- OBJIaJICHHE HaBbIKAMU Y4EOHOMCCIIE0BATENIBCKOM,

[MPOEKTHOUN M COI[MATIbHOM JEATEIbHOCTH

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karolllel CpeJibl, pecypcocOepeKeHHIo,
[PUMEHSTh 3HaHHUsI 00 U3MEHEHUHU KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO MPOU3BOICTBA,

A PEeKTUBHO AEHCTBOBATH B UpPE3BBIYAITHBIX
CUTYaIUsIX

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMS

- c(hopMHPOBAHHOCTD IKOJIOTUYECKOU KYJIbTYPHI,
[MOHUMaHUE BIIUSHUS COLUAIBbHO-DKOHOMHUYECKUX
[MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM
Cpelbl, OCO3HaHUE TTI00aTbHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B
OKpPY’Karolllel cpefie Ha OCHOBE 3HaHUS Leneil
YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSIINX BPE
OKpY>Karollleu cpese;

- yMEHHE MPOrHO3UPOBATH HEOIATOIPUSATHBIE
SKOJIOTMYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX
JCHUCTBUM, IPEAOTBPAILATh UX;

- PaCIIMPEHHE OIIBITA IEATEIBHOCTH YKOJIOTHYECKON
HaIpaBJIECHHOCTH;

- OBJIQJICHUE HaBBIKAMHU y4€OHOMCCIIEI0BATEIbCKOM,
[MPOEKTHOUN M COI[MATIbHOM JEATEIbHOCTH

- c(hopMUPOBATh YMEHHS PUMEHSTH MOJTyYEHHbIE
3HAHUS JUISl OOBSACHEHUS YCIOBUI MPOTEKAHUS
(U3HYECKUX SIBJICHUW B IPUPOJIE U JIUIS TIPUHSATHS
MPAKTUYECKUX PEIICHHUI B MOBCEIHEBHON KU3HU
it obecriedeHnst 0€30MacHOCTH MPU 0OpAIIEHUH C
OBITOBBIMU TIPUOOPAMU U TEXHUYIESCKHUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 310POBbS U
COOJIOICHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B
OKpYy>Karolllel cpejie; MOHUMaHue HeOOXOIMMOCTH
MPUMEHEHHUS JOCTHKEHUHN (PU3UKU U TEXHOJIOTUIH
TUTSL PAIIHOHAIBHOTO TIPUPOIOTIOH30BAHUS;

- oBNIaJeTh (COPMHUPOBATH MTPEACTABICHHUS)
MpaBUJIaMU 3aMucH QU3HIECKUX POpMyT pernbeHO-
TOUYEUHOM cucTeMbl 00o3HaueHuit JI. bpaiins (s
CJIETIBIX U CIIA0OBHUAAIINX 00YyYarOIINUXCH);

- chopmupoBaTH YMEHUS aHATU3UPOBATH U
OLIEHHBATh MOCIEACTBUSI OBITOBOH U
[IPOM3BOJICTBEHHON JESITENTFHOCTH YeIIOBEKa,
CBSI3aHHOM C (PU3MYECKIMH TIPOIIECCAMH, C TIO3UITHIA

v 1)
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[MPUPOAOINOIb30BAHNH, a TAKKE Pa3yMHOM
HCIIOJIb30BAaHUH JTOCTH)KECHUN HAYKH U TEXHOJIOTUI
TUISL JATbHEUIIETO Pa3BUTHUS YEI0BEYECKOTO
oO1ecTBa

MK 2.1. CocTaBisTh MEKTPUUECKUE
CXEMBI, IPOBOJUTH PACUEThl U aHATH3
MapaMeTpPOB ICKTPOHHBIX OJIOKOB,
YCTPOMCTB M CUCTEM PA3JIMYHOIO THIIA C
[IPUMEHEHHUEM CIEIIHATN3UPOBAHHOTO
[IPOrPaMMHOTO 0OecTeueHHs
B COOTBETCTBUU
C TEXHUYECKHUM 33/IaHiEM

IIpakTHYecKHid ONBIT:

- pacyeTa, o0opa NEMEHTOB U IPOBEPKU UX
[IPOM3BOACTBEHHOI'O CTATYCa;

- MOZIETIMPOBAHUS SJICKTPOHHBIX CXEM

Ha COOTBETCTBHE TPEOOBAHMSIM TEXHUUECKOTO 33/1aHUS;
- IOATOTOBKH BBIXOIHOM KOHCTPYKTOPCKOM
JTOKYMEHTAIMH 110 UTOTaM aHajIu3a

U PacyeTOB;

- BBIIIOJIHEHUS PACUETOB JIEKTPUUYECKUX BEJIINYUH, B
TOM YHCJIE C IPUMEHEHUEM CIIELUATIN3UPOBAHHOIO
[IPOrPaMMHOTO 00€CTICUCHHS

YMmeHus:

- BBIIIOJIHATH PAJUOTEXHUYECKHUE PACUEThl IapaMETPOB
U DIIEKTPUYECKUX BEIUYNH PA3JINYHBIX IEKTPUYECKUX
1 DJIEKTPOHHBIX CXEM;

- aHAJM3UPOBATh PE3YJbTAaThl PACUETOB I1aAPaMETPOB U
DIIEKTPUYECKUX BEJTUUMH PA3IMYHBIX 3JEKTPUUECKUX U
DJIEKTPOHHBIX CXEM;

- IPOEKTUPOBATH AHAJIOTOBBIC U IU(POBBIC
DIIEKTPUYECKUE CXEMBI MAJIOM U CPEIHEN CTEIICHU
CII0)KHOCTH;

- IPUMEHSATH IPOTPaAaMMHBIE CPEICTBA KOMIIBIOTEPHOTO
monenupoBanust u CAIIP nis npoexktupoBaHus u
aHayu3a pa3padaTbIBAEMBbIX 3JIEKTPUUYECKUX CXEM

- chopmupoBaTH YMEHUE TPEACTABIISATH
3aBHUCHUMOCTH MEXIYy (PU3MUEeCKUMHU MapamMeTpaMu
CUCTEMBI B BUC rpaduka;

-c(popMUPOBATH HABBIKH MOCTPOCHUS
DIIEKTPUIECKUX CXEM 110 COOpKE M YMEHHSI YUTATh
HIIEKTPUYECKUE 1ICTIH;

- chopMupoBaTH MPAKTUYECKUH TTOIXO K
OpraHM3alMK SKCIIEPUMEHTA, UCXOS U3
[MOCTaBJICHHOM 3aJa4H;

-c(popMUPOBATH HABBIKHM OLIEHKU TOYHOCTU U
TOCTOBEPHOCTH U3MEPEHUH WM PACYETOB
(bu3nYECKOil BEIUYUHBL;

-aHAJIM3UPOBATH CBOM JICUCTBUS IS MTOJTyICHUS
pe3ylibTaTta, paccMaTpyuBaTh MHOTOBAPUAHTHOCTD
pEIICHUS 3a/1a4H;

- copMHUPOBATH HABBIKH MO00pa HEOOXOAMMBIX
MaTEpUaJIOB, WIH YCTPOUCTB C MOMOIIBIO
CIPAaBOYHBIX TAOJIHII.

- chopmupoBaTH YMEHUS TIPOBOIUTH PACUET
HIIEKTPUYECKON LIEMU MOCTOSIHHOTO TOKa,
-c)opMUPOBATH HABBIKH OIIEHKU PE3YyJIhTATOB
M3MEpEHMIl, a TaKXkKe pacyeToB (PU3UUYECKOM
BEITMYMHBI,

-cpopMHUPOBATH HABBIKM TEXHUUYECKOTO aHalln3a
[MOJTy9EeHHBIX YKCIIEPUMEHTAIBHBIX TAHHBIX;
-cpopMUPOBATH HABBIKK Pa30UEHHUSI CIIOKHOM
3a/1a4d Ha Psi/i MPOCTHIX 3a]a4 (IeUCTBUIL) JIst
TOCTHKEHUSI pe3yJIbTaTa;

- chopMupoBaTH HABBIKH BEIPAOOTKH aJITOPUTMOB

pacucTa OAHOTHUIIHBIX 3ada4.
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3HaHuA:

- OCHOBHBIE IPUHIUITBI paOOTHI PaJHOTIEKTPOHHBIX
YCTPOWCTB;

- OCHOBBI CXEMOTEXHHUKHU aHAJIOTOBBIX

1 UG POBBIX HHTETPAIBHBIX CXEM;

- YI'O unupoBbIX U aHATOTOBBIX KOMIIOHEHTOB U
YCTPOWCTB;

- OCHOBHBIE€ METO/IbI PACUETOB AaHAJIOTOBBIX

1 UG POBBIX AEKTPUUECKUX CXEM Majloi

U CPEHEN CTENEHU CI0KHOCTH;

- IPOTPaMMHBIE CPECTBAa KOMITBIOTEPHOTO
MonenupoBanus 1 CAIIP ais npoektupoBaHus u
aHayM3a pa3pabaThIBa€MbIX AIEKTPUUECKUX CXEM

-CMBICJIOBOE MPOYTEHUE (POPMYJI, ONTUCHIBAIOIINX
(bu3HYECKYIO BEIMUUHY WUJIH 3aKOH;

-OCHOBBI ITIOCTPOEHUS MIEKTPUUECKON LIENU WU
YTEHUS JIEKTPUYECKON LIeTu;

- YI'O snemenToB POA;

- OCHOBHbBIE IPUHIIUIIBI paOOTHI PaIMOAIEKTPOHHBIX
YCTPOUCTB (PE3UCTOPOB, PEOCTATOB,
[OJTyPOBOAHUKOBBIX AMO/A U TPAH3UCTOPA,
KOHJICHCATOPA U KaTyIIKN);

- OCHOBHbBIE IPUHIIUIIBI pabOTHI TPUOOPOB
MarHMTORIEKTPUYECKON CHCTEMBI.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJLHOMN JUCITATIINHBI

2.1 Qbovem oucyunaunsl u 6UObL y4eOHOU PadOmbl

Bup y4yeoHoii padoThI

0O01neM B yacax

208
O0beM 00pa3oBaTeIbHON MPOrPAMMBbI IUCHUNITTHHBI

1. OcHOBHOE coaepxxaHue 118
B T. U..
TEOPETUUECKOE 00yUueHre 54
TabopaTOpPHBIE U IPAKTUICCKUEC 3aHATHUS 54
KOHTPOJIbHBIE pabOTHI 10
2. IlpodeccHOHATBHO-OPHEHTHPOBAHHOE COJIePIKAHUE 90
B T. U..
TEOpeTHUECKoe 00yueHue 29
1ab0paTOPHBIC U MTPAKTHUCCKHUE 3aHIATHS 61
KoHcyabTanuu 10
IIpoMe:xxyTOYHast aTTecTanus (IK3aMeH) 8
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2.2. TemaTH4YeCKUH IUIAH M COJAepP:KaHUe TUCHUIIMHBI «PU3nKa»

Pannyc-BeKTOp MaTEpUAIIBHOM TOYKH, €70 IPOEKIIMK Ha OCH CUCTEMBI KOOpAUHAT. TpaeKkTopusi.
[lepemerienre, CKOpocTb (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaibHONM TOYKH, MX IPOEKLUUU Ha OCH cUCTeMBbl KoopauHat. CliojkeHue mnepeMerieHui
U CJI0)KEHHE CKOPOCTEH.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTb KOOPJMHAT,

CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaUKu.

HaunmenoBanue Coaeprxanue yueOHOro MaTepuaJia, 1a00paTopHbie M NpaKTHYecKHe padoThl, O6Lem ©Popmupyembre
pa3aeyioB U TeM HHAUBUIYAJBLHBIN NPOEKT (eciu npedycmompeHuvl) Hacos odume u
npogeccuoHaTbLHbI
€ KOMIeTeHIIUH
1 2
Pazjien 1. HayyHbIii METOI MO3HAHUS NUAPOLI 3 4

Tema 1.1. Coaep:kaHne y4e0HOro MaTepuaJja: 3 OK 03
Hay4ubii meroa Odu3uka — (QyHIaMEeHTanbHash Hayka o mpupoje. HaydHblii MeToJ MO3HAHUS U METOJBI OK 05
TTOSHAHHS rccre0BaHus GU3HUECKUX SBICHHM.
TTPHPOIBL DKCIEpUMEHT U TEOpHsl B MpOLECCe MO3HAHUS MpUpoAbl. HalOmioleHue u SKCIEepUMEHT B

¢busuke.

CnocoObl  u3MepeHus: (U3MUYECKUX BEIWYUH (QHAJIOTOBBIE U IIU(PPOBBIE H3MEPUTEIBHBIE

npuOOPbI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHocTy u3MepeHnid GU3MUECKUX BETMYHH (a0COMIOTHAS M OTHOCUTENbHAS).

MonenupoBanue (GU3HYECKUX SBJICHHH | MPOIECCOB (MaTepuagbHas TOYKa, aOCOIIOTHO

TBEPJIOE TeEJIO, UJACalbHAas KUAKOCTh, WACAIbHBIA Ta3, TOYeUHbIH 3apsa). [unoresa.

Pu3HYeCKUi 3aKOH, TPAHUILIBI €r0 MPUMEHNMOCTH. PU3nYecKast TEOpUsl.

Ponb uwmecTto ¢Gu3MKH B QOPMUPOBAHUM COBPEMEHHOW HAy4HOW KapTHHBI —MHpa,

B MIPAKTUYECKON JEATETHHOCTH JIIOICH

IIpoeccoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE:

[TorpemHocTy U3MepeHU PU3NIECKUX BETUUHH.

Snauenue gusuxu npu oceoenuu cneyuanvrocmu 11.02.17P2YuC

Pa3pen 2. Mexanuka 30 OK 01 OK 02 OK 04
Tema 2.1 Coaep:kaHue y4e0HOr0 MaTepHuaJia: 4 0K 05 0K 06 OK 07
Kunematuka |KomOMHMpOBaHHOe 3aHsITHE: [IK2.1.




CBoOoaHoe mazeHue. YCKopeHue cBOOOAHOTO majeHus. J[BrkeHwe Tena, OpOIIEHHOTO IOJ
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTU U YCKOPEHUSI MaTEpUaIbHON TOUKH OT
BPEMEHU U WX TpaduKu.

KpuBonuueliHoe nBMXEeHHE. J[BHJKEHHME MaTepHaIbHOM TOUYKHM IO OKPY)KHOCTH. YTJOBas
Y JIMHEWHAs! CKOPOCTb.

[lepron wmuactota oOpamenus. LleHTpocTpemuTenbHOe (HOpMaiabHOE), KacaTeabHOe
(TaHreHIMAJILHOE) U MOJHOE YCKOPEHHE MaTepUallbHOW TOUKHU
IIpojeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE:

Kunematuka abCcoJIFOTHO TBEPJOTO Tejla.

IIpakTHyeckue padoThbl

Nel  |Ompenenenue ycKopeHHs 1O TpaduKy CKOPOCTH PaBHOYCKOPEHHOTO JBIKCHUS

Ne2  |M3yueHue ABMXKEHHUS TeNla C YCKOPEHUEM CBOOOIHOTO MaAeHUs

Tema 2.2
JAnnamuka

Cojep:kaHue Y4eOHOr0o MaTepuaJia:

KomO0nnnpoBanHoe 3ansitue:

[lepBbiii 3akoH HproTtona. MHepuumanbHbple cucTeMbl OTcuéra. IIpUMHIMI OTHOCHUTENBHOCTH
["anunes. HemneprpanbHble cUCTEMBI OTCUETa (ONpeieieHue, IPUMEpHI).

Macca Tena. Cuia. [IpuHIuI cynepno3uiuy CUiI.

Bropoii 3axkoH Hbrorona juii MarepuanbHOM TOYkKM. Tpetuit 3akoH Hbrorona i
MaTepuaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUS. DKBUBAJIEHTHOCTh I'PABUTAL[MOHHON 1 MHEPTHON MacCBhl.

Cuna TsxecTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOIHOTO MAaJeHUsI OT BBICOTHI Ha/l TOBEPXHOCTHIO
[UIAaHETHI ¥ OT reorpaduyeckoil mupoTsl. J[BukeHne HeOeCHBIX Tel U UX CIIyTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMruyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYILIETOCS C YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tperue. Cuia TpeHHs CKOJBKEHUS U cuia TpeHus mokos. Koaddurment
TpeHus. Cuna CONpOTUBIICHUS MPU JBUKEHUM Te€Ja B )KUIKOCTH WM rase, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOI'O JIBHYKEHUS.

JlaBnenue. I'mapocrarnueckoe nasinenue. Cuna Apxumena
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COAEPKAHME:

Cunvl mperus.

JlaGopaTopHbie padoThl

Nol |I/ICCJICI[0BaHI/Ie JIBUKEHUS TeJla MoJ JEUCTBUEM MOCTOSIHHOM CHUJIBL.

I[IpakTueckune padoTbl

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 2.1.




No3  [M3ydyeHue 3aKOHAa BCEMHUPHOTO TSATOTCHUS

Ne4  [Mzyuyenue Cuiibl TpEHUSI MEXKAY CONPUKACAIOUIMMUCS TOBEPXHOCTSIMH TEJI

[TpodeccronambHO-OPHEHTUPOBAHHOE COJIEPIKAHHE:
No5 | |HA3yuenue [edhopmayuu u cunvt ynpyeocmu

Tema 2.3.
Craructuka

TBEPAOIo TeJia

Coneprxanue yue0HOro0 MaTepuaJa:

KomOuHupoBaHHoOe 3aHsATHE:

AGcomoTHO TBEpAOeE Teno. [locTynaTenbHoe U BpalaTeabHOE IBUKEHHE TBEPAOIO Tela.
MOMEHT CUIIbl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuiel. CiioskeHue cuil, NpUI0KEHHBIX
K TBEpaoMy Teny. LleHTp TsxecTH Tena.

Y ci1oBHs paBHOBECHSI TBEPAOIO TEIA.

YcroitunBoe, HEYCTOMUMBOE, O€3pa3InyHOE PABHOBECHE

Tema 2.4. 3aK0HBI
COXpaHeHUs B
MeEXaHUuKe

Copaep:kaHne y4e0HOI0 MaTepHaJia:

KomOuHupoBaHHoOe 3aHsATHE:

MMiynsC MaTepranbHOW TOUYKH, CHCTEMBI MaTepUaIbHBIX ToueK. L{eHTp Macc cucTeMbl
MaTepUaJIbHBIX TOYEK. Teopema O IBMKEHUH LIEHTPa Macc.

VIMITyIbC CHIIBI M1 MI3MEHEHUE UMITYJIBCA TENIA.

3aKOH COXpaHEHMsI UMITYyJIbCA.

PeakTnBHOE IBIKEHUE.

MoMeEHT uMITyJIbca MaTepuabHON TOUKH. [IpencraBiienne o coxpaHEHMM MOMEHTA UMITYJIbCa

B LIEHTPAJIbHBIX IOJIAX.

PaboTa cribl Ha MaJIOM U Ha KOHEUYHOM IepeMmeleHun. ['paguueckoe npecraBieHne padoThl
CHJIBL.

MOIITHOCTH CHJIBI.

KuneTtmueckasi SHEprusi MaTepUaIbHON ToukU. Teopema 00 M3MEHEHNN KHHETUIECKON SHEPTUH
MaTepUaIbHON TOUKH.

[loTeHnmanpHple W HEMOTEHUMANbHbIE Cwibl. lloTeHnmanbHas dHeprus. lloTeHumanbHas
SHeprus ynpyro 1eopMHUpPOBaHHOM MpyxHHbI. [loTeHLnanbHas YHEpPrus Tejla B OAHOPOIHOM
rpaBUTAMOHHOM Iose. [loTeHnnanpHas dHeprus Tella B PaBUTAllMOHHOM I10JI€ OJHOPOJIHOTO
mapa (BHyTpHU U BHe 11apa). Bropas kocMuueckast CKOpocTb. TpeThsi KocMUYecKasi CKOPOCTb.
CBsi3p paOOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM SHEpPruu CUCTEMBI TEll.
3aKOH COXpPaHEHUsI MEXaHUUYECKON SHEPTHUH.

YIpyrue v Heynpyrue CTOJIKHOBEHMUS.

OK 01 OK 02
OK 03 OK 04
OK 05 OK O6
OK 07 I1IK 2.1.

YPaBHeHI/Ie BepHyJ'IJII/I JUIT WACANBHOM JKUJKOCTHM KaK CIIEJCTBHE 3aKOHA COXpPaHCHUA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IK 2.1.




MEXaHHYECKON SHEPTUU

IIpodeccuoHATBLHO-OPHEHTHPOBAHHOE COAepkaHMe: Mexanuueckas paboma u MOWHOCHb.
Kunemuueckas snepeus. [lomenyuanvhas snepeus. 3aKoH COXPAHEHUS MEXAHUYECKOU IHePIUU.
KoHcepBaTHBHBIE CHUIIBI.

[Ipumenenue 3akoHoe coxparenus. ['paHuIBl NPUMEHUMOCTH KJIACCHUYECKON MEXaHUKHU.
IIpakmuueckoe npumeHneHue GU3UYECKUX 3HAHUL 8 NOBCEOHEBHOU HCUSHU OJisl UCNONb306AHUS
NPOCMbIX MEXAHUZMOS8, UHCIPYMEHMO8, MPAHCNOPMHbBIX CPEOCM8.

IIpakTHyeckue padoThbl 3
No6  [M3ydeHue 3aKOHa COXpaHEHHUs UMITYJIbCa
CoxpaHeHre MEXaHUYECKOU SHEPTHUH MPHU JBWKEHUH Teja MO ACHCTBUEM CHJ TSDKECTH
Ne7  u ynpyrocTtu
Ne 8  |Pewenue 3a0au ¢ npogheccuoranvHou HanpasienHocmoio no pasoeny « Mexanuxay 2
KontposabHas padora Nel«MexaHukay 1
Pa3znen 3. MojekyasipHasi Gu3uKa 1 TEPMOIHUHAMHUKA 30 OK 01
Tema 3.1 OcHOBBI Conep:kanue y4eO0HOIr0 MaTepuaJia: 3 OK 02
MOJIeKYJISIpHO - |KoMOMHMpOBaHHOE 3aHATHE: OK 03
KHHETHYeCKOHTeOo |(OCHOBHBIC TIOJIOKEHUS MOJICKYJIIpHO-KHHeTHYecKoi Teopun (MKT), ux onbiTHOE OK 04
pun obocHoBanue. Juddysus. bpoyHoBckoe nBmkeHne. XapakTep IBUKCHHUS U B3aUMOJICHCTBUS OK 05
yacTUIl BelecTBa. Mo/Ies CTPOCHUS ra30B, KUIKOCTEH U TBEPIBIX TeJl U 00BSICHEHHE CBONCTB OK 06
BEILIECTBA Ha OCHOBE ATHX Mojelield. Macca u pazMmepsl MoJiekyn (atomoB). KoinuecTBo OK 07
BemlecTBa. [locrossHHas ABorajpo. K 2.1

TennoBoe paBHoBecue. TemmepaTypa u criocoOsl €€ nzmepenus. Lllkana temnepatyp Llenbcus.
Mopens uneansHoro raza B MKT: yacTuilbl raza ABUKYTCS XaOTUUYECKHU U HE
B3aUMOJICUCTBYIOT JAPYT C IPYTOM.

["a3oBbIC 3aKk0HBI. YpaBHeHHE MeHneneeBa—Knanelipona. AGcooTHas TemiiepaTypa (IKana
temriepatyp KenbBuna). 3akon [lansToHa. M3ompoiieccsl B H1€adbHOM T'a3e ¢ OCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MPOIIECCOB: U30TepMa, U30X0pa,
n300apa. CBs3b MKy JABJICHUEM U CPEIHEH KHHETHUECKOM SHEepPTHUel OCTynaTeIbHOTO
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJI UealIbHOTO ra3a (ocHoBHOe ypaBHeHne MKT uaeansHoro
rasa).

CBs13b a0COIOTHOM TEeMIEPATyphbl TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEH KMHETHUECKOM

SDHEDIHEH MOCTVIIATEIBHOIO TEIJIOBOT0 ABMKCHUS €€ YaCTHII




IIpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COlEPKAHME:

Cunbl 1 3HEPIUsI MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBUS.

CtpoeHue raz000pa3HbIX, KUIKUX U TBEPAbIX Ten. MaeanpHsiii ra3. Jlainenue raza. OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON Teopuu ra3oB. Temmeparypa M €€ H3MEpEHHeE.
AOCOIOTHBIM HYJIb TeMIIepaTyphl. TepMoauHaMuueckas Iikana Temmneparypbl. CKOpoCTH
JBVKCHUSA MOJICKYJT U UX U3MCPCHHUC.

VYpasuenue cocmosnua uoeanvnozo easa. W3ompouecchl u ux rpaduku. [ azosvie 3aKoHbl.

Mnnanuna >nz2neaa nncmoguunga

Pewienue 3a0ay ¢ npogheccuonanbHou HanpasieHHOCmbio

JlabopaTopHblie padoThI

No2 |I/13yquI/Ie 3akoHa boimis-MapuoTra.

IIpakTHyeckue padoThbl

No8 Pemienue 3agad mo Teme: «l'a30BbIe 3aKOHBDY.

Ne9  |[Perrenuie 3aa4d 1o TeMe: « YDaBHEHWE COCTOSHUA MAealbHOro ra3za. MossgpHas razoBas

\S]

Tema 3.2
TepMmoaunamuka
TenioBbie

MallHuHbI

Coaep:xaHue y4eOHOro MaTepHuaJia:

KomOuHupoBaHHOe 3aHsAITHE:
Tepmonunamuueckas (T/]) cuctema. 3ananue BHemHux ycnoBuid 1uist T/l cucrembl. Buenmnue

v BHyTpeHHMe napaMmeTpsl. [lapamerprr T/ cuctemel kak cpejHuEe 3HaYEHUS BEJINYUH,
ONMCBIBAIOIIMX €€ HA MUKPOCKOIIMYECKOM ypoBHe. HyeBoe Haqasio TepMOIMHAMUKH.
CaMonpoun3BoIbHAsL pelaKcalys

TJ1 cucteMbl K TENJIOBOMY PaBHOBECHIO.

Mopenp naeanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA ypaBHEHUI: ypaBHeHne Kianeiipona
—MeHieneeBa U BBIPAXKEHUE U1 BHYTPEHHEN SHEPTUU. Y CIIOBUSI IPUMEHUMOCTH 3TOU
MOJIEJI: HU3Kas KOHIIEHTPALUs YaCTHULl, BBICOKME TeMIlepaTyphl. BelpaxkeHue 1uisi BHyTpEHHEN
SHEPTUU OJHOATOMHOTO UCAIBHOIO rasa.

KBazucrarnueckre 1 HECTATUHYECKUE TPOLECCHI.

DnemMeHTapHas paboTa B TepMOAMHAMHUKE. Brraucienue paboTsl o rpaduky nporecca Ha p V-
uarpaMme.

Temonepeaaya kak crnocod u3MeHneHust BHyTpeHHen snepruu T/l cuctemsl 6e3 coBepieHHs
paboTsl. KoHBEKIIUS, TEIONPOBOIHOCTD, U3TYUCHHE.

KomnmuecTBo Tennorsl. TemtoéMKOCTh Tena. Y aenbHas U MOJISIpHAs TEINIOEMKOCTH BEILIECTBA.
Y nenpHas TEIUI0Ta CropaHus TOIUIMBA. Pacyér KoJinyecTBa TEIIOTHI IPH TEIIONepeiaye.

[ToHsTHe 00 ajiabaTHOM Ipolecce.

OK 01
OK 02
OK 03
OK 04
OK 05
OK O6
OK 07
IIK 2.1.




[TepBbIit 3ak0OH TepMOAMHAMUKN. BHYTpeHHs s sHeprus. KomnyecTBO TEIIOTH U paboTa Kak
Mepbl U3MEHEHHs BHYTpeHHel sHeprun T/] cucteMsl.

Bropoii 3aKk0H TepMOIMHAMUKY 11 PABHOBECHBIX MTPOLIECCOB: UYepe3 3aJJaHHOE PABHOBECHOE
cocrosiaue TJI crucTeMbl MPOXOAUT €AMHCTBEHHAsS aanabaTta. AOCONIOTHAS TeMIepaTypa
Bropoii 3akoH TepMOIMHAMUKY 11 HEPABHOBECHBIX MTPOLIECCOB: HEBO3MOXKHO MEPeIaTh
TEIUIOTY OT 0oJiee XOJIOAHOTO Tella K Ooliee Harperomy 0e3 kommneHcanwn (Knaysuyc).
HeoOpaTuMocTh NpUPOIHBIX IPOIIECCOB.

[IpunIIMIIBL AeicTBHS TerIoBbIX MamuH. KIT/I.

MakcumanbHoe 3Hauenne KITJI. [ukn Kapno.

DKOJIOTHUECKHUE aCIEeKThI UCIIOJIb30BAaHUS TEIUIOBBIX JBUTATEICH.

TemoBoe 3arpsi3HEHNE OKPYIKaIOIIEH Cpesibl

IIpodeccuoHATHLHO-OPHEHTHPOBAHHOE colep:kanue: Paboma u menioma Kax Gopmol
nepeoauu sHepeuu. Tennoemxocmo. Yoenvnas mennoemkocms. KoaMuecTBO TEIIOTHI.
Ypasuenue mennosoco 6ananca. llepBoeHadano TepMOAWHAMUKH. AIMa0aTHBIN Mpolecc.
Bropoe Hawano TtepMoauHaMuKu. [lpunyun Oeticmsus meniosou mawiunvl. Tennosvie
ogueameru.

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME:

K11]] mennosozo osuecamens. Xonoounvrole mawunvl. OXpaHa MPUPOIbI.

00ThI
Ne 10|Onpenenenne KIIJI TerioBbIX aBUratesen

Pewienue 3a0au ¢ npogeccuoHaibHOU HanpagieHHOCMbIO 2

KonTpoJasnasi padora Ne2 «MosekyspHasi GU3MKa U TSPMOJIMHAMUKA 1
Tema 3.3 Coaepxanne y4e0HOr0 MaTepuaa; 5 OK 01
Arperatnpie [KomOunupoBannoe 3ansitue: [Tapoobpasosanue u koHaencauus. Menapenne u Kunenue. OK 02
COCTOSIHMS Y nenbHas TemioTa napoodpazoBanusi. HaceleHHble 1 HeHachIeHHbIE Tapbl. KauecTBeHHas OK 03
BelecTBa 3aBUCHMOCTB IUIOTHOCTH U JABJIEHHUs HACHINIEHHOTO T1apa OT TEMIIEPATYPhl, HX HE3aBHCUMOCTh OK 04
0T 00bEMa HACHIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT AaBJICHUS OK 05

da3oBble
B )KHJIKOCTH. OK 06
nepexoasl. OK 07
BnaxHoCTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

IK 2.1.

Teépnoe teno. Kpucramumueckue u amopdHbIe Tena. AHU30TPONHSI CBOWCTB KPUCTAIIIOB.




[1naBneHne U KpucTayuM3anus. Y aenbHas TerioTa iasineaus. CyOnumarust.

Iedhopmaruu TBEpAOTO Tena. Pactsokenue u cxartue. Casur. Moayine FOnra. [Ipeaen ynpyrux
nedopMaruii.

TernoBoe pacumpeHne KUAKOCTEH U TBEPIBIX Tell, 00bEMHOE U TUHEITHOE. AHTapMOHU3M
TETUTOBBIX KOJICOAHUI YaCTHI] BEIIeCTBA KaK MPUYHHA TETUIOBOTO PACIIMPEHUS Tel (Ha
KauecTBeHHOM ypoBHe).[IpeoOpa3oBanue sHepruu B (a30BbIX MEPEX0IaX.

YpaBHEHHE TEIUIOBOTO OaaHca.

[ToBepxHocTHOE HaTshkeHue. KoadduimeHT moBepXHOCTHOTO HaTsHKeHus. KanuisipHbie siBICHUSI.
JlaBpneHue 10T HICKPUBIICHHOW TIOBEPXHOCTBIO JKUIKOCTH
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE coOJep:KaHue: AOconomHas U  OMHOCUMENbHAS
enasxichocms  6030yxa.  Ilpubopvl 0ns onpedenenus enaxcHocmu 6030yxa. Touxa pocul.
Xapaxkmepucmuka #cuoKo20 COCMOAHUsL 6eujecmad.

llosepxnocmuoe namscenue. Cmauusanue. fenenus Ha 2epanuye HCUOKOCMU C MBEPObLIM
MenoM.

Kanunnapnvie saenenus. Xapakmepucmuka meepoo2co CcOCMOsHUs eeujecmed. Ynpyzue
ceoticmea meepovix mei. 3axon I'yka. Mexanuueckue ceoticmea meepovix men. Ilnacmuueckas
(ocmamounas) oegpopmayus.

Tennogoe pacuiupenue meepovix men u sxcuoxocmetl. Kosghgpuyuenm nunetino2o pacuiupenus.
Kosghpuyuenm o06vémnozo pacwupenus. Yuem pacwupenuss 6 mexnuke. Iliaenenue.
Kpucmannuzayus. Ilpakmuyeckoe npumereHue 8 no8CEOHEBHOU HCUZHU PUIUYECKUX 3HAHULL O
CBOUCMBAX 2A308, HCUOKOCIEU U MBEPObIX Mell.

JlabopaTopHbie padoThI

No3 |H3MCp€HI/Ie TMOBEPXHOCTHOT'O HATSKEHHUSI )KUIKOCTH 2

Pewenue 3a0au ¢ npogheccuoHanbHOU HanpagieHHOCMbIO 2

IIpakTHyeckue padoThl

Nell |M3mepeHue BIaKHOCTH BO3IyXa 3

Nel2 [3nakomcTBO ¢ 3akoHOM ['yka

Kontpoabnas pabora Ne3 «CBoiicTBa mapoB M KUIKOCTEH 1

Pasnen 4. DiekTpoaAMHAMUKA 59 OK 01

Tema 4.1 |C0;[epmaﬂne y4eOHOro MmarepuaJia: 4 OK 02




dJleKTpUYeCcKoe
noJie

KomOuHupoBaHHOe 3aHATHE:

IIpoeccoHAIBLHO-OPHEHTHUPOBAHHOE COAEPKAHUE:

Onexmpusayust men u e€ nposigienus. Inekmpuyeckull 3apa0. /[ea uoa s1eKmpuiecKux
3aps006. [Ip06oOHUKY, OUINEKMPUKU U NOTYNPOBOOHUKU. DNIeMEeHMAPHBLU IeKMPULeCcKUll
3aps0. 3aKOH COXpaHeHus INeKMPULecKo20 3apaoa.

Bzaumooeticmeue 3aps006. Toueunvie 3apsaovl. 3akon Kynoua.

Onexmpuyeckoe none. Ezo oeiicmsue na snexmpuueckue 3apsobwi.

Hanpsioicénnocmo snekmpudecko2o nos. I1pobuuiil 3apso. Jlunuu nanpscénHocmu
anekmpuiecko2o nous. OOHOpoOHOoe 2eKmpuyecKoe noJe.

[lomenyuanvHas suepeust 3apsoa 8 snekmpocmamudeckom noue. [lomenyuan
aexmpocmamuyieckoco nos. Céazo HaNPANCEHHOCMU NOJISL U PAZHOCTNU NOMEHYUANL08 OISl
91IeKMPOCMamuyecko2o nojs (Kak 00HOpOOH020, MAK U HeOOHOPOOHOR20).

[ Ipunyun cynepno3uyuu 31eKmpuyecKux noieu.

Ilone moueunozo 3apsoa. Ilone pasnomepro sapsicennoil cghepol. [lone pagnomepro
3apsoicenno2o no 06vémy wapa. Ilone pagnomepho 3apanceHHol 6eCKOHeYHOU NIOCKOCHU.
Kapmunol tunuil HanpasicEHHOCMU SMUX Noaell U IKEUNOMEHYUATIbHBIX NOBEPXHOCMELL.
[TpOBOIHUKY B 3JIEKTPOCTATHIECKOM TTOJIE. Y CTIOBHE PABHOBECHS 3aPSIOB.

JIMPIEKTPUKH B 3JICKTPOCTATHYECKOM TToJie. JIMaeKTpruecKkasi MpOHUIIAeMOCTh BEIIECTBA.
Konzaencarop. D1eKTpoEMKOCTh KOHJEHCATOPA. DIMEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpA.

DJICKTPUYCCKOM IIO0JIC

HOmeHl{uaﬂbHOCWlb JIeKmpocmamu4ecKkoco noJisl. Paznocms NOMeRYualoe U HanpAassicenue.

[TapamiensHOE coeMHEHUE KOHIeHcaTOpoB. [lociieioBarebHOE COeTMHEHUE KOHICHCATOPOB.
DHeprus 3apsHKEeHHOTO KOHJEHcaTopa. JIBmKeHWe 3apsHKeHHOW YacTHUIbI B OJHOPOTHOM

Pewenue 3a0au ¢ npogeccuoHanvbHol HanpagIeHHOCMbIO

IIpakTnyeckue padoTel NpodeccHoHATbHO-OPHEHTHPOBAHHOIO COACPKAHUS:

Nel3 |Pacuem HANPANCEHHOCNU ITEKNMPUHECKO20 NOJIAL 3APANCEHHO20 ulapa

Nel4 |[H3yuenue npunyuna cynepnosuyuu

Nel5 |[U3vuenue pabomul cun 3aeKmpoCcmamuiecko2o noJis

Nel6 |H3yuenue napannenbHo2o coeounenus KOHOeHCamopos

KourpojanHas padora Ned «Dnekmpocmamuxay

OK 03
OK 04
OK 05
OK 06
OK 07
[K 2.1.

Tema 4.2

Conep:xanue y4e0OHOIro MaTepuaJia:




ITocTosiHHBIIT
JJIEKTPUYECKUI

TOK

IIpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COlEPKAHME:

Cuiia Toka. [1oCTOSIHHBIN TOK.

Y c10BUSA CyIIECTBOBaHUS MOCTOSIHHOTO 3JIEKTpUUecKoro Toka. Mcrounnku Toka. Hanpsikenue
Un3JCE.

3akon Oma 15 ydacTKa LEeMnH.

DIIEKTPUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh COTMPOTUBJIEHUSI OTHOPOIHOTO MTPOBOJIHUKA OT
€ro JJIMHBI U TUIOIIAIU TIONIEPEYHOro ceueHus. Y IeIbHOE COMPOTUBIICHUE BEIIECTRA.
[TocnenoBarenbHoOE, NapajieibHOE, CMEUIAHHOE COSTMHEHUE ITPOBOIHUKOB.

Pacuér pa3BeTBNE€HHBIX nekTpruyeckux 1enei. [Ipasuna Kupxroda.

Pabota anexkrpuueckoro Toka. 3akon Jxoyns—IJleHna.

MoOIITHOCTB ANEKTPUUECKOro ToKa. TeroBasi MOIIHOCTb, BbIeNsieMasl Ha pe3UCTOpe.

2J1C 1 BHyTpeHHEe CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3akoH OMa /115 OJIHOU (3aMKHYTOMN)
SJIEKTPUYECKOH 1en. MOIHOCTh UCTOYHUKA TOKa. KOpoTkoe 3aMbIkaHUE.

KoHneHcaron B I1eld NOCTOSHHOIO TOKA

Pewenue 3a0au ¢ npogeccuonanvbHol HanpagIeHHOCMbIO

.H360paT0pHBIe paﬁoTLI l'[p0(1)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOFO coaecpkanns:

Nod  \Uzmepenue I/[C u sHympenne2o conpomueieHus UCMOYHUKA MOKA.

No5  |Uccneoosanue 3asucumocmu MOWHOCMU 1AMNbl HAKAIUBAHUS ONT HANPAJICEHUS HA eé
BAMNCUMAX

HpaRTn'{ecKne paﬁoTBl l'Ip0(l)eCCI/IOHaJIBHO-OpHCHTHpOBaHHOI‘O COACPKAHUSA:

Nel7 OnpedeﬂeHue mepmu4ecKkoco Koad)d)uuueﬂma conpomueilerHuAa mamepuaia cnupaitu.

Nel8 |[H3yuenue 3axon08 nociedosamenbHo20 U NapaiieibHo20 COeOUHeHUN NPOBOOHUKOS.

Nel9 |Onpeodenenue KL/ snexkmponiumcu

KonTpoJbHas padota NeS. [IpodeccrnonaabHO-0pHEHTHPOBAHHOE COAEPKAHUE: «3aKOHbI

NOCMOAHHO20 MOKA)

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 2.1.

3ader 3a nepBbIi Kypc

Tema 4.3 Tokn

Coneprxanue y4e0HOro MaTepuaJia:




B pa3iuuHbiX |KomOuHupoBanHoe 3ansiTue: IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME: 3 OK 01
cpenax DnekmpuyecKkas npo8ooOUMOCMb PA3IUUHBIX deujecms. DNeKMPOHHASL NPOBOOUMOCTb MEEPOLIX OK 02
Memanios. 3asucumocms conpomuenenus Memanios om memnepamypol. K 2.1.
Csepxnposooumocme.
nekmpuueckuti mok 8 eaxyyme. Ceoticmea 31eKmpoHHbIX NYUKO8.
I[lonynpogoonuxu. Cobcmeennas u npumecHas npo8oouMochs noaynposoonuxos. Ceoticmea p
—n-nepexooa. [1on1ynposooruxosvle npudopbwi.
DnekmpuyecKutl MoK 6 J1eKmpoIumax. INeKmpoaumudeckas OUccoyuayus. Inekmponus.
3axonvt @apadest 015 21eKMpoaU3da.
Onexmpuyeckuti mox 6 2azax. Camocmosmenvuviil U HeCamoCmosmenbHulll paspsio.
Pewienue 3a0ay ¢ npogheccuonHaibHol HanpasieHHOCmMbio 1
IIpakTnueckue padorsl IlpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME: 4
Ne20  |Onpedenenue s1eKmpoxumuiecko20 IK8USANEHMA MeOu
No21 |Pacuem snexmpuueckoeco moxa 6 eaxyyme(IJIT)
No22  |[Uzyuenue BAX nonynposoonuxos
IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE co/lep:kaHMe: 3aueTHas paboTa 1o Teme )i
Tema 4.4 Conep:kanue y4e0HOro MaTepuaJa: 6 OK 01

MarnuTtHoe noste KomounupoBannoe 3ausitue: IIpodeccHoHaIbHO-0PMEHTHPOBAHHOE COAEP/KAHNE: OK 02
B3aumo/ielicTBIE MOCTOSIHHBIX MarHUTOB U IPOBOJAHUKOB ¢ TOKOM. MaruutHoe nose. Bekrop OK 03
MarHMTHOW MHIYKIMU. [[PUHIIAII CYTIEPIIO3UIIMN MATHUTHBIX TI0JIeM. JINHUM MAarHUTHON OK 04
WHIYKIUU. OK 05
MaruuTHoOE 10JIe MPOBOIHUKA C TOKOM (IIPSIMOTO NMPOBOJHUKA, KATYIIKA U KPyTOBOI'O BUTKA). OK 06
OmneIT Opcrena. OK 07
Cwua AMrepa, eé HanpaBJIeHUEe U MOTYJIb. IK 2.1.
Cuna Jlopenna, e€ HanpaBlieHUuE U MOAYJb. [[BrKeHHE 3apsHyKEHHON YacTULIBI B OJJHOPOTHOM
MarHuTHOM noJje. PabGorta cumsl JlopeHiia.
MaruauTtHoe nose B BemecTBe. DeppoMarHeTuky, napa- u [uaMarHeTUKA
Pewenue 3a0ay ¢ npogheccuoHaibHOU HanpagieHHOCMbIO 2
IIpakTyeckue padoThl: NPodecCHOHAIbHO-OPUEHTHPOBAHHOIO CO/IEP/KAHMS: 3
No23  |Pewenue 3a0au no meme «Maenumnoe nozney
No24 \Mzvyenue deticmeusd cunnl Aunena
Ne25  |H3yuenue oeticmeus cunvl Jlopenya

Tema 4.5 Coaep:xkanue yueOHOro MaTepuaJa: 2 OK 01




JJIeKTPOMArHuTHA

sl MHAYKUMS

KomoOunupoBanHoe 3ansitue: IIpodeccuoHaibHO-OpUEHTUPOBAHHOE CO/IEPKAHUE:
Aenenue anekmpomacnumuou unoykyuu. Illomok eekmopa maznumnou unoykyuu. 3/JC
uHOYyKYuU. 3aKoH nekmpomazHumuol unoykyuu Papades. Buxpesoe anekmpuueckoe noie.
Toxku Dyxo.

O/[C unoykyuu 8 npoBoOHUKe, OBUNCYIYEMCS NOCMYNAMENTbHO 8 0OHOPOOHOM MACHUMHOM
noiue.

7711/7011 V) NDLI’IIﬂ

Pewenue 3a0au ¢ npogheccuoranrbHoU HanPasIeHHOCMbIO

JlaGopaTopubie pa6oThl. IIpodeccnoHaATIbHO-OPMEHTHPOBAHHOE COlEPKAHME:

No6 lﬂayueuue ABNEHUSL INEKMPOMASHUMHOU UHOVKYUU

IIpakTnueckune padorpl. IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE:

Ne26 |OnpedeﬂeHue IC camounoyxyuu

KonTpoabsnast padora Ne6. IIpodeccnonanbHO-0pMEeHTHPOBAHHOE COJlep/KAHME:
«Maznummoe none. IneKmpomMacHUMHASL UHOYKYUSLY

OK 02
OK 03
OK 04
OK 05
OK O6
OK 07
IIK 2.1.

Pa3pea 5. KoJsie0anusi 1 BOJIHBI

43

Tema 5.1
MexaHnnueckune
KoJIe0aHus

Coneprkanue y4e0HOro MaTepuaJia:

Kom0nnnpoBanHoe 3aHsiTHe:

KomnebarensHas cucremMa. CBOOOIHBIE KOJIEOAHU.

["apmonmnueckue xonebanus. Knunemarndeckoe 1 TMHAMUYIECKOE OMMUCAHUE. DHEPTeTHUECKOE
onucaHue (3aKOH COXpaHEHHs MEXaHUYECKOH sHeprun). BeIBoa AMHAMUUECKOro OMMCaHUs
rapMOHHYECKHUX KOJIEOaHUM U3 UX IHEPreTUYECKOTO U KHHEMATUYECKOTO ONHCAHUSI.
AmiuinTya 1 ¢aza koaedanuil. CBsi3b aMIUIUTY bl KOJIEOAHUN UCXOJHON BEJIMYUHBI

C aMIUTHTYIaMH KoJieOaHHi €€ CKOPOCTH U YCKOPEHHUSI.

[lepron 1 yactrora kosnedanuii. Ilepron MasbIx CBOOOIHBIX KOIEOAHUI MAaTEMAaTHYECKOTO
MasTHHKA. [lepros cBOOOAHBIX KOJeOaHU TIPYKUHHOTO MasTHUKA.

[TonsaTuHe 0 3aTyxaroumx Kojaedanusx. BeiHyxaeHHble konebanus. Pezonanc. PezonancHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOM. ABTOKOIE0aHUS
IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKaHMe: Pe3oHaHc.

€20 NpUMeHEeHue

[lonepeunsvie u npoooibHble 80HbI. XapakmepucmuKkuy 60JHbl. 36yKo8ble 80IHbl. YbmpaseyK u

JlabopaTopHblie padoThI

No7 |I/I3ytleHHe 3aBHCHMOCTH TIepHOJ1a KOJICOAHUI HUTSHOTO MAasITHUKA OT JUTWHBI HUTH

I[IpakTHyeckune padboTsl

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
ITK2.1.




Ne27 |OmpeneneHre OCHOBHBIX XapaKTePUCTUK KoJeOaHWH MasTHHKA MO rpaduky

KonTpoJssHasi padora Ne7. «MexaHnnueckue KojaeOaHuUs»

Tema 5.2 DyexTpo |Coaepsxanne y4eGHOro MaTepuasia; 4
MArHUTHBIE
KOJIe6AHNS KomoOunupoBanHoe 3ansitue: [IpodeccuoHaibHO-OpHEHTHPOBAHHOE CO/IeP:KAHME:
Konebatenpubiii KOHTYP. CBOOOIHBIEC SJIEKTPOMArHUTHBIEC KOJICOAHUS B UJI€ATbHOM
kosebaTenbHOM KoHTYpe. @Popmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsi/ia KOHACHCATOpa
C aMIUTUTY/I0M CHJIBI TOKa B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIeOaTEIbHOM KOHTYPE.
3aTyxaromye IeKTPOMAarHuTHEIE KosieOanus. BeIHy)IeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHMsI.
[lepeMeHHbII TOK. MOILIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U JIEUCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA W HAMIPSHKEHUS TP Pa3IMuHOM (OpMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.
CHHYCOUTATBHBIN IIepeMEHHBIN TOK. Pe3ucTop, KOHACHCATOP M KATYyIIIKa HHyKTHBHOCTH
B LIETIM CUHYCOMIAJIbHOTO MIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.
Wneanwsubiil Tpancdopmatop. [IponsBoacTBo, nepeaava u moTpedieHne dIEKTPUICCKOM
SHEPTUU.
DKOJIOTHUECKUE PHUCKHA TMPH TPOM3BOACTBE AJIEKTpodHeprun. KynbTypa HMCHOIb30BaHUS
SJIEKTPOIHEPTHH B MTOBCEAHEBHON KU3HU
IIpodeccrnonaibHO-OPUEHTUPOBAHHOE coaep:kaHue: Buopamop I[lepya. Omxpvimoli
konebamenvuvili koumyp. Hzobpemenue paouo A.C. Ilonosvim. [lonamue o paouoceéssu.
punyun paouocesasu. [lpumenenue s1eKmMpoMacHUMHBIX 80IH
Pewenue 3a0au ¢ npogheccuonanrbHOU HANPasIeHHOCMbIO 2
IIpakTnueckne padorsl IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/IEP/KAHUE: 6
No28 |U3yuenue epaguxa nepemenno2o moxa
No29 |Uzyuenue npunyuna pabomol mparchopmamopa
Ne30 |Pacuém pabomwi u MowHOCMU NepeMeHH020 MOKA
No31 |[Ipouzeoocmeo u ucnonvzosanue 1. SHepeUU
Tema 5.3 Coaep:xxanue yueOHOro MaTepuaJia: 4

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 2.1.




MexaHndeckue BOJHBI, yCIOBHS UX pacripocTpaHeHus. [lonepeunsie v npo10ibHbIE BOJIHBI.

OK 01

[lepron, cKOpoCTh paclpoCcTpaHEHUs U JUIMHA BOJIHBI. CBOWCTBA MEXAHUYECKUX BOJIH: OK 02
OTpakeHue, mpesioMiieHue, HHTepepeHnns u Tudpaxius. OK 03
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa. OK 04
[IlymoBoO€ 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI. OK 05
DNEKTPOMarHUTHBIE BOJIHBI. Y CJIOBUS U3TYUYEHMsI JIEKTPOMAarHUTHBIX BOJIH. B3anmHast OK 06
OpHUEHTALIUSI BEKTOPOB , B JICKTPOMAarHuTHOM BOJIHE. OK 07
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAKEHUE, IPEIIOMIICHHE, TIOSpU3aLMs, [IK 2.1.
uHTEephEepeHITUS U AU PAKIIHS.
[IIkana seKTpoMarHuTHHIX BOJH. [IprMeHeHre 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHLHMIIBI paAUOCBA3H U TeleBUAeHUs. Pagnonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYXKaroIIEeH Cpesibl
IIpodeccnonaiLHO-0PUEHTUPOBAHHOE coep:kanue: Buopamop I'epya. Omxpoimolii
Konebamenvhulil KoHmyp. Mzobpemenue paouo A.C. Ilonoswvim. [lonsmue o paouocessu.
Mexannueckne [PuHyun paouoceasu. lipumerenue s1eKkmpoMacHUmMHbIX OH
U 2J1EKTPO Pewenue 3a0au ¢ npogheccuonanvHoli HanpasiIeHHOCMbio
MATHUTHBIE IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE COACPKAHME:
BOJIHBI Kontpoabnas padora Ne 8. «/lepemennniit moxy
Tema 5.4. Conep:xanue y4e0OHOIro MaTepuaJa: OK 01
Onrtuka KomOuHupoBaHHOE 3aHATHE: OK 02 OK 04 OK 05
[IpsiMONMHENHOE pacIIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera. Toyeunslit MK2.1.

HUCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenne n3oopakeHuit
B TUIOCKOM 3epkaiie. Cepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIIOTHBIN IMOKA3aTENh MPETOMIICHHS.
OTHOCHTENBHBIN TIOKa3aTeNb peaomiieHus. IIocTOSIHCTBO 4acTOTHI CBETa U COOTHOIIEHUE
JUTVH BOJIH TP NIEPEX0/1€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHULLy pa3zeiia IByX
ONTUYECKUX CPEN.

Xon mydeit B mpu3me. Jlucnepeus ceeta. CloxHBIN cocTaB Oemoro cBeta. [[Ber.

[lonHOe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHOro BHyTPEHHET0 OTPaKeHUS.

Colwuparornue 1 pacceuBaroIIue JIMH3bL. TOHKas nuH3a. POKYCHOE PaCCTOSHUE W ONTHYECKAst CHIIa

TOHKOM JINH3BI.
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE:

Cuna ceéema. Ocsewennocms. 3aKOHbL 0CBEUJCHHOCMU.




3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOU c(pepuuecKoi JTUH3BI OT €€ TeOMETPUH

Y OTHOCHUTEJIBLHOTO [TOKA3aTeNsl PEIOMIICHHUS.

Dopmyiia TOHKOH JIMH3bL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xoz Jiy4a, IPOILIEIIEr0 JIUH3Y 0 IPOU3BOJIBHBIM YIJIOM K €€ INIaBHOM ONTUYECKOU OCH.
[TocTpoenne n300pakeHU TOYKU U OTPE3Ka MPSIMON B COOMPAOIINX U PACCEHBAIOIINX JIMH3AX
U UX CUCTEMAX.

Onrtuueckue npudopskl. Pazpenraromias cnocoOHOCTh. [71a3 Kak onTryeckas CUCTeMa.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON OITHKH.

Bonnoas ontrka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBHSI HAOIIOICHUS
MaKCUMyMOB U MHHUMYMOB B HHTEp()EpPEHIIMOHHOM KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepbl Ki1accuuecKux UHTEPPEPEHIINOHHBIX CXEM.

Judpaxius ceera. Judpakumonnas pemeérka. Y ciaoBue HaOIOAeHHUS TTIABHBIX MAKCUMYMOB
pU MaJeHUH MOHOXPOMATHUECKOT0 CBETa Ha TU(MPAKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera

CrnexTpsl ucryckanusi. CriekTpbl noryomeHus. CeKTpabHbINA aHaIu3. Y IbTPapuoIeTOBOE
u3nyuenue. UnppakpacHoe uzinyuenue. PenrreHoBckue jryuun. MIx npuposia u cBoicTBa.
[[Ixana 37eKTpOMAarHUTHBIX U3TYy4YECHHI

Pewenue 3a0au ¢ npogeccuonanvbHol HanpagIeHHOCMbIO 2
JlabopaTopHbie padoThI
Ne8 |OmnpenenieHne nmokazaTesisi IpPeJTOMJICHHS CTEKIIa

Ne9 |M3yuenue nmosrydeHus: H300paKeHUs MPEIMETOB B TOHKOM JIMH3E) 4
Nel0 [HaGnroeHue CIUIOMIHOTO U JIMHEHYATOrO CIIEKTPOB

IIpakTHyeckue padboThbl 4

Ne32 [Pemenue 3aga4 no teme: «OTpaxeHue v NpeIOMIICHHE CBETa
Ne33 |OnpeneneHre ATUHBI CBETOBON BOJHBI C MOMOIIBIO AU(PPAKITHOHHON PELIETKH.

KonTpoasnas padora Ne 9 «Ontuka» 1
Pa3jiesn 6. OCHOBBI CIeUAJIBHON TEOPUM OTHOCUTEJIBLHOCTH
Tema 6.1 KoMOHMHHPOBAHHOE 3aHsATHE: 2
OcnoBbsl CTO |[IBmkeHue co cKopocThio cBeTa. [1oCcTynaTel TEOPUU OTHOCUTEIBLHOCTH U CIICICTBUS U3 HUX. OK 01
M HBapraHTHOCTh MOAYJISl CKOPOCTH CBETA B BaKyyMe. DHEprus nokos. CBA3b MacChl U OK 02

SHEPTHH CBOOOIHON YACTHIIBL. DJIIEMEHTHI PEISTUBUCTCKON JUHAMUKH

Pazgea 7. KBanTtoBas pusuka 21 OK 01




Tema 7.1
Kopnyckyasiprao-
BOJIHOBOM
AyaJTH3M

Coaep:kaHue y4e0HOro MaTepuaJia:

KomOuHupoBaHHOe 3aHsATHE:

PaBHOBeCHOE TEIIOBOE U3TyueHUE (M3TydeHHe a0COMIOTHO YEPHOTO Teia). 3aKOH CMEIICHUS
Buna. ['unoresa M. Ilnanka o kBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. Ctonerora. 3akonsl hoTodddekra. YpaBHeHHE DUHIITEHHA 115
doroapdexra. «Kpacnas rpanuna» pororddexra.

JlaBieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOTJIOMIAOITYI0 H a0COIIOTHO
oTpakaroIyto nosepxHocts). OnbiTel I1. H. JIebenenra.

BoanoBsie cBolicTBa yactull. Boiusr ne bpoitst. [[imuHa BostHbl ne bpoiins u pa3Meps! oomactu
JOKaJIM3alMy ABIKYIIecs dacTuilbl. KopmyckynsipHo-BoHOBOMU ayanusM. Judpakuus
9JIEKTPOHOB Ha KPUCTAJLIAX.

Crennduka n3mepenuit B Mukpomupe. CooTHoueHus: HeonpeaenéHuocrei I eiizendepra
IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE coiep:kanue: Pomosggexm. Ypasnenue
Dtinwmetina 0ns pomosghghexma. Brewnutl pomosnekmpuuecxuti 3¢pgpexm. Buympenrnuii
domosgppexm. Tunvt homosnemenmos. Ilpumenenue pomosghghexma

IpakTHYecKne padoThl

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue
N34 | Pewenue 3a0au Ha ghomosghpexm

Ne35 [Pemrenue 3a1au Ha AeiiCTBHE KBAHTOB CBETA

Tema 7.2
duzuka atoma

Conep:kaHue y4e0HOIr0 MaTepHuaJia:

Kom0nnupoBanHoe 3aHsiTue:
OmnbITHI MO MCCIEI0BaHUIO CTpOoeHUs aToma. [lnanerapHas Mmonens atoma Pesepdopaa.
[Toctynatel bopa. Uzny4yenune u normiomienue GOTOHOB MPH MEPEX0JIe aTOMa C OAHOTO YPOBHS

SHEPTUU HA JPYTOM. OK 02
Bunbl ciektpoB. CHIEKTp ypoBHEH 3HEPTUH aTOMa BOAOPOJA. OK 04
CrnoHTaHHOE U BBIHYKJEHHOE M3IydeHue ceera. Jlazep OK 05
IIpakTueckune padoThl OK 07
Ne36 |Pemenue 3amay o reme «KBanToBsie moctynatel bopa. DHeprus cBs3n» [1K2.1.
Tema 7.3 Conep:xanue y4e0OHOIro MaTepuaJia: OK 01




PdPu3uka aTOMHOI0
sapa u
3JIeMEHTAPHBIX
JaCTHIY

Hyxnonnas monens sinpa ['eitzenO6epra—NHlBanenko. 3apsy sapa. MaccoBoe 4uco sipa.
M30TOMBI.

PangroaktuBHOCTB. Anba-pacmaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTapacman. ['amma-
U3ITy4YEeHHE.

3aKOH paJMOaKTUBHOIO pacnana. PagqnoakTuBHbIE H30TOMBI B Tpupoie. CBOKCTBA
WOHU3UPYIOUIETO U3NTyYeHHs. BiausiHue paaioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
EctecTBennsbIit ¢hoH u3nyuenus. Jlozumerpus.

DHeprus CBS3M HYKJIOHOB B siipe. SAnepHbie cuibl. JlegekT Macchl sapa.

Snepubie peakiuu. Jlenenue u cuntes saep. Anepusie peaktopsl. [IpobieMbl yrpaBiseMoro
TEPMOSIICPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThl Pa3BUTHSI SIACPHON YHEPTETUKH.
MeTonbl perucTpanuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHLI.

DyHIaMEeHTAIbHBIE B3aUMOAEHCTBUSA. baproHbl, ME30HBI U J1enTOHBIL. [IpencraBnenue

o CranmaptHoi monenu. KBapk-ritooHHast MOJEIb aJpOHOB.

®dusuka 3a npenenamu CtannapTHod mojenu. TEMHast Matepust U TEMHAs SHEPIHSL.
EnanHCTBO (hmznueckoi KapTUHBI MUpa

[IpakTHyeckune padboThbl

No37 |CriocoGbl HaGIIIOICHHS M PETHCTPALIMH 3aPSUKCHHBIX YACTHII

KonTpoasnasi padora Ne 10 «KBanroBas dusnkay

OK 02
OK 05
OK 07
IIK 2.1.

Pa3jen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

10

Tema 8.1
9J1eMeHThI
ACTPOHOMMHU U
acTpopusuxku

Coneprxanue yue0HOro MaTepuaJia:

OTanbl pa3BUTUS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMHUH.
[IpMEHMMOCTH 3aKOHOB (PU3UKHU I O0BSICHEHUS IPUPOJIBI KOCMUYECKUX 0OBEKTOB.
MeTo bl aCTPOHOMHUYECKHUX HccienoBaHuid. COBpPEMEHHbIEC ONITUYECKHE TEIECKOIIBI,
PaMOTENIECKOITBI, BHEATMOC(EPHAST ACTPOHOMUSL.

Bun 3Bé3nHoro Heba. Co3Be3aus, ipKkue 3BE3/IbI, INTAHETHI, X BUIUMOE JABHKCHHE.
ConHeyHas cucTeMa.

Counie. ConHeyHasi akTUBHOCTh. McTounuk sHeprun CoHua u 3BE37.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKU. JluarpaMMa «CreKTpaabHbIN KIacC — CBETUMOCTBY.
3BE3bI TIIAaBHOM ITOCJIEA0BATEIIFHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY JIJIS 3BE3]T
[JIaBHOM 1MOcie10BaTeNIbHOCTU. BHyTpeHHee cTtpoeHue 38371, CoBpeMEHHbBIE MPEACTaBICHUS O
MIPOUCXOKICHUH U HBOTONMU CoJHIA U 3BE3/]. DTanbl )kU3HU 3BE31.Mueunslii [1yTe — Hamia
["amakTuka. [Tonoxxenne u nerxenne CoiHna B ['amaktuke. Tumel ranaktuk. PaguoraaakTuku

U KBazapbl. YEpHBIE ABIPHI B SApaX ralakTHK.

OK 01
OK 02
OK 05
OK 07
K 2.1.




Bcenennas. Paciupenue Beenennoit. 3akon Xa606ma. Paz6eranue ramakrtuk. Teopust
bosbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménupie mpo0ieMbl aCTPOHOMUHU

IIpakTHYecKHe padoThI 3
Ne38 |[Pacu€T TMHEWHBIX M YTJIOBBIX pa3MepPOB HEOECHBIX Tl (TI0 Mapauiakcy)
Pacuér paccrosamii rraneT ot CoiHIA ¥ IEPUOIOB X 00paIIEHUs 110 TPETbEMY 3aKOHY
Ne39 Kemepa
Ne4( |Onipenenienue noHsaTui 1-oi, 2-oi, 3-eif KOCMHUYECKOM CKOPOCTH
I[IpakTHyeckune padboTsl 3
IIpogeccuoHaTbHO-OPHEHTHPOBAHHOE COJIeP:KAHME:
Ne41 [MI3yyeHue ycTpoiCTBa M HA3HAUCHHUS TEJIECKOIa
Ne4?2 [3HaKOMCTBO C AMarpaMMaMHU «CHEKTP—CBETUMOCTBY» M «MacCa—CBETUMOCTbY
O06o061aK0111€€ TIOBTOPEHHE 10 OK 01
O06o0011eHNe U cUCTeMaTH3aLMsl CoIepKaHusl pa3ienoB Kypca «MexaHunka», « MosekysspHas OK 02
Cucremaruzauus (pu3uka U TEPMOJAMHAMUKAY, « DIEKTpoauHAMUKay, «Konebanus v BOJIHB, « OCHOBBI OK 05
U 00001IeHHe  |[CTIELUANBHOM TEOPHH OTHOCUTENIbHOCTIY, «KBaHTOBas pusnka», « I1eMEHTb aCTPOHOMUU U OK 07
npeaMeTHoro |actpodusukm». Ponb Gu3nku u acCTpOHOMUN B SKOHOMUYECKOM, TEXHOJIOTHIECKOMH,
CO/lep:KaHMsl  |COLIMANBHOM M 3THYECKOH cepax AesTeIbHOCTH YEIOBEKa; POJIb U MECTO (PU3UKU
U OnbITa Y aCTPOHOMHMH B COBPEMEHHOHN HAay4YHON KapTUHE MUpPA; 3HAYEHUE ONUCATEIBHOM,
NAeATeIbHOCTH, |CHCTEMAaTU3UPYIOLIEH, 0OBICHUTENBHOM U MPOTHOCTHUECKOM yHKIMI (hru3ndeckoit Teopuu;
NpuodpeTEéHHOro [pojb PU3NUECKON TeOpuu B GOPMUPOBAHUYU NPEICTABICHUN O PU3NUECKON KapTHHE MUPA,
NPH U3yYeHHUH |[MeCTO (PU3NYECKON KapTUHBI MHpa B OOILIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
Kypca (puM3HMKH  |[IpeICTaBICHUNA O IPUPOIE 10
KoncyabTanumn 10
I[IpomMe:KyTOYHASA aTTeCTANMSA: YK3AMEH 8
Bcero: 226




3. YCJIOBUSI PEAJIM3ALIUM TIPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCHUTLINHBI

3.1. TpeGoBanus K MUHUMAJIbHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecne4yeHUIo
Peanm3anusi nporpamMMbl JMCHUIUVIMHBI TPeOyeT HATUYMS YUeOHOro KaOMHeTa
¢pusuxu. KaOuner ocHaméH aBTOMaTU3UPOBaHHBIM pabounm Mectom npenogasarens (ITK, KK-
TEJIEBU30P, AOCTYII K JIOKAJIbHOI ceTu U K ceTh VIHTepHeT); B MpenapatopcKor CTEIUIaKu st
y4eO0HOM, yueOHO-METOIUIECKON TUTepaTyphl U TUJAKTUIECKOTO MaTepHaa.
JlaGopaTropHoe 00opynoBaHue:
1. Bechbl TeXHMUYECKHE C pa3HOBECAMU;
2. Kommiekt /ig 1a00paTopHOro MpakTUKyMa MO ONTHKE;
3. KomrekT asist 1abopaTopHOTO MPaKTUKyMa 0 MEXaHUKE,
4. KommiekT [ig 1a00paTOpHOro MpakTUKyMa IO MOJIEKYJISIpPHOHN (pU3UKe U TePMOJAUHAMUKH;
5. KomrekT asist 1abopaTopHOTO MPaKTUKyMa 10 JIEKTPUIECTBY (C TEHEPATOPOM);
6. AMniepmeTp 1a00paTOPHBIN;
7. BonbT™meTp 1ab0paTOPHBI;
8. KonopumeTtp ¢ HaOOpoM KaloOpUMETPHUUECKHX Tell;
9. TepmomeTp 1a00paTOPHBIIL;
10. KoMIuiexT 115t u3y4yeHusl OCHOB MEXaHUKH, THEBMATHKU U BO30OHOBJIIEMBIX HCTOYHUKOB
SHEPTUU;
11. bapomerp-anepous;
12. briox nuTaHus peryyupyeMslii;
13. Be6-kamepa Ha OJIBH)KHOM IITaTHBE;
14. Buneokamepa Jij1st paboThI ¢ ONITUYECKUMU IPUOOpaMUu;
15. I'enepatop 3ByKOBOI;
16. T'urpometp (cuxpomerp);
17. I'py3 HaOOpHBIIA;
18. JlunamMoMeTp 1eMOHCTPAIlMOHHBIH;
19. KOMIUIEKT 1OCyAbl IEMOHCTPALIMOHHOM C IPUHAJICAKHOCTAMM;
20. MaHOMETp ’KUIKOCTHOM J1€MOHCTPALMOHHBII;
21. Metp n1eMOHCTpallMOHHBIN;
22. MUKpOCKOM JI€MOHCTPAIIMOHHBIN;
23. Hacoc BakyyMmHbIii KoMOBCKOTO;
24. CTOIUK IIOHEMHEII;
25. llITaTuB 1EMOHCTPAIIMOHHBIN (U3UYECKUT;
26. DNeKTpOIUINTKA;
27. Habop 1eMOHCTPAlMOHHBIN 110 IMHAMUKE BPAIIaTeIbHOTO JBUKCHHUS
28. Habop 1eMOHCTpAIMOHHBIN 10 MEXaHUYECKUM KoJIeOaHusIM;
29. Habop neMOHCTpaIMOHHBIN 711 BOJIHOBBIX SIBJICHHI;
30. Benepko Apxumena;
31. MastHuk Maxkcsemnna;
32. HaGop texn paBHOTO 00beMa;
33. HaGop Ten paBHOM MacChl;
34. [Tpubop 1 JEMOHCTpALUU aTMOC(EPHOTO TaBICHHS,
35. Ilpu3ma, HaKJIOHAIOUIASACS C OTBECOM;
36. Cocyibl COOOIIAOIINECS;
37. CrakaH OTJIMBHOM I€MOHCTPAIMOHHBIN;
38. Tpy6ka HproToHa;
39. ap ITackans;
40. Habop 1eMOHCTPALMOHHBINA TOMOJICKYJIIPHON (PU3UKE U TETIIOBBIM SIBIICHHSIM;
41. Habop 1eMOHCTpaIMOHHBIN 110 ra30BbIM 3aKOHAM,;
42. Habop Kanuuisipos;
43. TpyOka mjis IEMOHCTPAIIMKM KOHBEKIIMH B )KHJIKOCTH,
44. lunuHApBI CBUHLIOBBIE CO CTPYIOM;
45. lIap ¢ KOJIbIIOM;



46. BRICOKOBOJIbTHBIM HCTOYHHK;

47. I'enepatop Ban-ge-I'paada;

48. Jlo3umerp;

49. KaMepTOoHBI Ha PE30HAHCHBIX SLTUKAX;

50. KomruiekT npubopoB U MpUHAUIEKHOCTEN I JEMOHCTPALUK CBOMCTB 3JI€KTPOMArHUTHBIX
BOJIH;

51. KommuiekT npubopoB Uit U3y4deHHsI IPUHIUIIOB paJuoNprUeMa U paauorepeiayu;

52. KoMIieKT npoBOJIOB;

53. Marnut ayrooOpa3HblIii;

54. Maraut noji0coBoil 1IEMOHCTPaIIMOHHBII;

55. MamuHa snektpodopHasi;

56. MasTHUK 3JIEKTPOCTaTUYECKUM;

57. Habop no u3y4eHuto MarHUTHOTO TOJIsl 3eMJIH;

58. Habop 1eMOHCTPAIMOHHBIN 10 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

59. HaGop 1eMOHCTpaIiMOHHBIN 110 TIOTYTPOBOIHUKAM;

60. HaGop 1eMOHCTpaliMOHHBIN 110 TIOCTOSHHOMY TOKY:;

61. Habop neMoHCTpaIiMOHHBIN 110 3JIEKTPOAMHAMHUKE;

62. HaGop 1t IeMOHCTpauy MarHUTHBIX TOJIEH;

63. HabGop st AeMOHCTpaIiu SJIEKTPUIECKUX TIOJIEH;

64. TpanchopmaTop yueOHBIH;

65. I1amouka cTeKJIIHHA,

66. ITanouka >00HUTOBAS,

67. CTpenku MarHUTHBIC Ha IITaTUBAX;

68. CynTaH 3JIeKTpOCTaTUYECKUI;

69. HaGop neMoHCTpaIiMOHHBIN 110 TEOMETPHUYECKOM OITHKE;

70. HaGop 1eMOHCTpalMOHHBIN 110 BOJTHOBOM ONTHKE;

71. CnekTpocKon ABYXTPYOHBIN;

72. Habop crieKTpajbHBIX TPYOOK C HICTOYHHKOM IHTaHUS;

73. YcranoBka s uzydeHnus porosddexra;

74. Habop 1eMOHCTpaIMOHHBIH 10 mocTosTHHON [lnanka;

75. KOMIUIEKT HarJIgIHBIX TOCOOUI /IS MOCTOSIHHOTO MCIIOJIb30BAHMUS;

76. KoMIuiekT mopTpeToB AJist ohopMiIeHus: KabuHeTa.

77. KOMIUIEKT 1IEMOHCTPAIIMOHHBIX YUE€OHBIX TaOJIHII.

3.2. UndopmannonHoe odecriedeHue 00yueHust

[lepedyeHp peKOMEHAYEeMbIX YYE€OHBIX W3MaHUK, VHTEpHET-pecypcoB, AOMOIHHUTEIbHON
JUTEPATypPhl

OcHoBHbIe HcToOUYHUKHN (ABC «cAKAJIEMMUM S »):

1. Jmurpuena B.®D. ®usuka: yueOHUK. — Ou3uka aist npodeccuii U CennanTbHOCTEH
TexHu4eckoro nmpoduis (9 -e uszz.) (B anekrponHom dopmare) 2021

2. Jmurpuena B.®. ®usuka 11 npodeccrii U CienualbHOCTEH TEXHUYECKOTO MPOQUIIAL.
Coopnuk 3ama4 (6 - u3a.) (B anekTpoHHoM ¢dopmare) 2022

OBbC «Jlanb»

3. CoGopnuk 3a1a4 no ¢usuke. 10—11 knaccel. M3garensctso "BAKO"333 crp. 2021

4.  Cunopuyk JI. P. JIJaGoparopHslit mpaktukym 1o dusuke (10-11 kmacc)

HanmonaneHblii ucciienoBarenbckuii HUKeropoackui rocy1apCTBEHHbBI YHUBEPCUTET UM.
H.U. Jlo6auesckoro,18 cTp.,2021

5. Topnosa JI. A.TecroBble 3ananus mo hU3KMKe B pUCYHKaxX U yepTeskax. 10—11 kmacchbl
NznarensctBo "BAKO",130 c1p.,2022

6. Topuosa JI. A.COOpHHUK KOMOMHUPOBAHHBIX 3aj1a4 110 ¢usmke. 10—11 kimacchbr
NznarensctBo "BAKO",127 c1p.,2019

7. Topnosa JI. A., Jleromuna C. B. COopHuK 3a/1a4 110 usuke. Dnekrpocraruka. 10—-11
kiaccel. M3narensctBo "BAKO",145 cTp.,2018



https://e.lanbook.ru/book/178617
https://e.lanbook.ru/book/178446
https://e.lanbook.ru/book/178446
https://e.lanbook.ru/book/178446
https://e.lanbook.ru/book/178447
https://e.lanbook.ru/book/178447
https://e.lanbook.ru/book/270446
https://e.lanbook.ru/book/270446
https://e.lanbook.ru/book/283142
https://e.lanbook.ru/book/283142

JlonosiHUTe/IbHbIE HCTOYHUKU:

1. Msxumes I".51., bByxosues b.b., Corckuii H.H. ®u3uka: YueOnuk s 10 kiracca
o01eobpaszoBarenbHbIX yupexaeHuit: 11-e uza.-M.; [Ipocsemienue, 2011.

2. Msxkumes I"S1., Byxosues b.b., Corckuiit H.H. ®u3uka: Yuebnuk mis 11 kimacca
o01eodpazoBarenbHbIX yupexaenuit: 11 uzg. - M.; [Ipocsemienue, 2011.

3. PeimkeBnu A.I1. COopruk 3amad o ¢pusuke 10 11 xkmacewr: 7-e uzn. - M.; Ipoda, 2012.
3.  Tengenmreitn JI.O., ux FO.M. ®usuka. YueOnuk mais 10 k1. — M., 2005.

4. I'enpenmreiin JI1.O. Jluk FO.M. ®usuka. YueOnuk mis 11 ki — M., 2005.

5. Jmurpuesa B.®. 3amaun no dpusuke: yued. mocoodue. — M., 2003.

6. mutpuena B.®. ®usuka: yueonuk. — M., 2003.

OBC «Jlanby

8. PasHOoypoBHEBBIC TeCTOBbIE 3ananus 1o ¢usnke. 1011 knacc Pa3anckuit
rocynapctBeHHbIl yHuBepcuteT nMeHu C. A. Ecenuna,252 ctp.2011.

9.  Pa3HoypoBHEBbIE 3aUeTHbIC paboThI 10 Gu3KKe uid cTapiiei mkonbl. 10—11 kmace.
Psaszanckuii rocynapctBeHHbId yHUBepcuTeT iMeHu C. A. Ecenuna,140 ctp.2011

10. Kacarkuna U.JI. ®usuka. [TonpoOHbie 0TBETHI Ha 3aanus EI'D u pelieHne TUIOBbIX
3amad: 1011 knaccel.M3znarensctBo "®enukc",509 cTp.2013

HNuTepHeT-pecypcent:

1. http://phys.reshuege.ru/

2. http://www.edu.delfa.net/cabinet.html
3. http://interneturok.ru/

4.  http://infourok.ru/

5. http://multiurok.ru/

6. http://vestnikpedagoga.ru/

7.  http://kopilkaurokov.ru/fizika

8.  http://class-fizika.narod.ru/

9.  http://stiz.ru/list.php?c=tehno
10. http://dic.academic.ru/

11. http://videouroki.net/

12. http://optika.ucoz.ru/

13. http://window.edu.ru/

14. https://docviewer.yandex.ru/?url
15. http://school-collection.edu.ru/
16. https://fiz.1september.ru/

17. http://digital.1september.ru/

18. http://www.college.ru/


http://www.college.ru/
http://digital.1september.ru/
https://fiz.1september.ru/
http://school-collection.edu.ru/
https://docviewer.yandex.ru/?url
http://window.edu.ru/
http://optika.ucoz.ru/
http://videouroki.net/
http://dic.academic.ru/
http://sfiz.ru/list.php?c=tehno
http://class-fizika.narod.ru/
http://kopilkaurokov.ru/fizika
http://vestnikpedagoga.ru/
http://multiurok.ru/
http://infourok.ru/
http://interneturok.ru/
http://www.edu.delfa.net/cabinet.html
http://phys.reshuege.ru/
https://e.lanbook.ru/book/70301
https://e.lanbook.ru/book/70301
https://e.lanbook.ru/book/70301
https://e.lanbook.ru/book/164507
https://e.lanbook.ru/book/164509

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI
KoHTpoJIb M OlleHKA pacKphIBAIOTCS Yepe3 YCBOCHHBIC 3HAHWS M MPHOOpPETCHHBIC
o0Oy4JarolMMuUCsl YMEHUs, HalpaBjieHHble Ha (OpMUpOBaHHE OOUIMX M TNPO(PEeCcCHOHATBHBIX
KoMIeTeHIiH. KoMIeTeHIuu A0KHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yibTaTamu. s
KOHTpPOJISI U OLIEHKH DPe3yJbTaTOB OOyYeHHs MpernoaaBareib BbIOMpaeT (OpMBI U METOABI C
ydeToM npodeccHoHATU3AINHA 00YICHHUS 110 MPOTPaAMME TUCITUTUINHBL.

Kon n naumenoBanue
(opmMupyeMbIX KOMIIETeHIH

Paznena/Tema

THun oueHoYHBIX
MeponpPUATHI

OK 01. Beibupats criocoOsl
penreHus 3a1a4d npoecCuoHAIBHON
NesITeIbHOCTH IPUMEHHUTEIBHO K
Pa3ITMYHBIM KOHTEKCTaM

Pasgen 1.Temer 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.

Pasznen 3. Temnr 3.1.,3.2.,3.3.,3.4., |

3.5.

Pasznen 4. Temnr 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pasmen 6. Temsr 6.1., 6.2.

OK 02. Mcnonp30BaTh COBpEMEHHbBIE
Cpe/CTBa MOWCKA, aHATH3a U
MHTEPIPETANU HHPOpMAITIH
MH(pOpMAMOHHBIC TEXHOJIOTHHU JUIS
BBITTOJIHEHHS 33124
npodeccroHanbHON AEATETPHOCTH

Pasgen "1.Temer 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.

Pasznen 4. Temer 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazmen 6. Temsr 6.1., 6.2.

OK 03. IlnanupoBats u
peann30BBIBATh COOCTBEHHOE
npodecCHOHATBHOE U TMYHOCTHOE
pa3BHUTHE, TPEATPUHIMATEIBCKYIO
NesITeIbHOCTD B PO ECCUOHATILHOM
cdepe, UCTIOIB30BATH 3HAHUS 110
(rMHAHCOBOM TPaMOTHOCTH B
PA3INYHBIX KU3HEHHBIX CUTYAIHAX

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

OK 04. D¢ddexTruBHO
B3aMO/ICHCTBOBATh M PA0OTATHB
KOJIJICKTUBE U KOMaH 1€

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

Pasnen 4. Temer 4.1., 4.2.

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pasmen 6.Temsr 6.1., 6.2.

OK 05. Ocy1ecTBiATh YCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAITUIO Ha
rOCYTapCTBEHHOM SI3bIKE
Poccuiickoii denepaiyivi ¢ yueTom
0COOEHHOCTEH COIUAILHOTO U
KYJIBTYPHOTO KOHTEKCTA

Pasgen 1.Temnr 1.1., 1.2, 1.3 Pa3nen
2.Temsr 2.1.,2.2.,2.3.

Paszgen 3.Temnr 3.1.,3.2.,3.3.,3.4.,
3.5.

Pasznen 4. Temnr 4.1., 4.2.

Pazgen 5. Temnr 5.1., 5.2., 5.3.

- YCTHBIH OIIpOC;
- (bpoHTaTBHBII ONPOC;
OILICHKAa KOHTPOJIBHBIX
pabor;

- HaOJIroJIeHUE 32 XOJA0M
BBITTOJIHEHHS JTa00paTOPHBIX
pabor;

- OIICHKA BBITIOJTHECHUS
n1abopaTopHBIX PaboT;
OIIEHKA TPAKTUIECKUX
pabot (pemieHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npodeccruoHaIbHO
OpPUCHTUPOBAHHBIX 3a71ay);
- OLICHKA TECTOBBIX 3aJIaHHUIM;
- HaOJrO/ICHUE 32 XOJI0M
BBITIOJTHCHUA
WH/IUBUYITBHBIX TIPOCKTOB
" OILICHKA BBIITOJIHCHHBIX
MPOCKTOB;
- BBIITIOJTHCHUC
9K3aMEHAIMOHHBIX 3aJaHuiI




Pazgen 6. Temrr 6.1., 6.2.

OK O6. [IposBiATh rpax/1aHCKo-
MaTPUOTUYECKYIO MO3ULHIO,
NIEMOHCTPUPOBATH OCO3HAHHOE
MOBEACHHUE HA OCHOBE
TPaJAUIIMOHHBIX OOIIECUYETOBEYECKUX
LICHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHU3AIUU MEXHAITMOHATBHBIX
1 MEKPEJIIMTUO3HBIX OTHOIIICHUH,

IIPUMCHATH CTaHAAPThI

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

Pasznen 4., Temnr 4.1., 4.2.

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpY’Karollen cpepl,
pecypcocOepereHUI0, TPUMEHSITh
3HaHUs 00 U3MEHEHUHU KJIMMaTa,
[IPUHIUITBI OEPEHKITUBOTO
MPOU3BOACTBA, YH(PEKTHBHO
JIEHCTBOBATh B YPE3BbIYANHBIX

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

Paznen 4. Temrr 4.1., 4.2.

Pazgen 6. Temsr 6.1., 6.2.

[1K2.1.

Paszgen 1.Temsr 1.1., 1.2.
Paszgen 2. Temnr 2.1., 2.2..
Paszgen 3.Temnr 3.1., 3.2., 3.3.
Paznen 4. Temsr 4.1.

Pa3nen 5. Temsbr 5.1.

Pazgen 6. Temsr 6.1., 6.2.
Pazmen 7.

=




