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[Iporpamma pa3paboTaHa Ha OCHOBE

[Tpukaza MunuctepctBa npocsemieaust Poccuu ot 25 mas 2022 1. Ne 362 «O0 yTBepkaeHUU
benepanbHOrO0 TOCYJAPCTBEHHOIO OOpPa30BAaTEIbHOTO CTaHAApTa CpelHero mnpodecCHOHAILHOTO
obpazoBanus o cnenuanbHocTH 09.02.01 KoMIBIOTEpHBIE CHCTEMBI U KOMIUICKCBIY.

[Ipukaza MunucrepcTBa oOpa3zoBaHMs u HayKH Poccuiickoit denepanuu
or 17 mas 2012 Ne 413 «O6 yrBepkaeHUU (eaepalbHOIO T'OCYAapCTBEHHOTO 00pa30BaTEILHOTO
cTaHAapTa cpeaHero oduero oopazopanus» (¢ n3meHeHusmu ot 01 deBpans 2024 r. Ne 62);

[Tpukaza MunuctepctBa npocserieauss PO or 18 mas 2023 r. Ne371 «O06 yTBepkIeHUU
benepanbHON 00pa3z0BaTENBHOM MPOrPaMMbI CPEAHETO 001Iero 00pa3oBaHUs»;

B COOTBETCTBUH C:

®enepanbHoii padoueit mporpammoit COO mo ydeOHOoMy mpeamery «Dusuka» (06a30BbII
YPOBEHB);

npuUMepHO paboueil mporpamMmbl  0011€00pa30BaTENbHON TUCHUIUIMHBL  «DuU3uKa» s
npodeccCHOHABHBIX  00pa30BaTeNbHBIX OpraHm3anuii, yrBepxaeanon @OI'BOY A0 HPIIO
ot 30 Hos1Ops 2022 1., pa3paborannoii qis cnennaibHocty CI1O 09.02.01 KomnbioTepHble CHCTEMBI U
KOMILJIEKCHI;

PekoMenpanusiMu Mo peaqu3alud CpeJHEro oOIiero oOpa3oBaHHsl B Mpeleinax OCBOCHHS
00pa3oBaTeNbHON TPOrpaMMBbI CpeHero MmpodeccrnoHalbHOTO 00pa3zoBanus (muchkMo Jlemapramenta
rOCy/lapCTBEHHOM TMOJUTUKH B cepe cpenHero MpoPecCHOHANBHOIO  O0pa3oBaHUA U
npodeccroHanbHOro o0ydenus Munmnpocseiienus Poccun ot 01 mapra 2023 Ne05-592).

Opranuzanus - paszpabotuuk: BIIOY OO «OpnoBckuil TeXHUKYM MyTed cooOlieHus uMmeHu B.A.
JlarmoukuHa»

Pazpaborunku:

TepunoBeix H.M., meroguct BIIOY OO «OpnoBckuil TeXHUKYM HyTed cooOuieHuss umeHu B.A.
JlanmoukuHa;

TonkaueBa O.M., nmpenogasatens ¢uzuku BIIOY OO «OpnoBckuil TEXHHKYM MyTeH COOOIIEHUS
nMenu B.A. Jlanoukuna»

BenenukroBa [I.A., npenoaasarens ¢pusuku BIIOY OO «OpnoBckuil TEXHUKYM MyTed COOOIICHUS
nMenu B.A. Jlanoukuna»

PaCCMOTpeHO, 0)106peH0 1 PEKOMCH/I0BAHO K IIPUMCHCHUIO Ha 3acCIaHuH IpEeaAMETHO-IIUKIIOBOH

KOMHCCHH 00111€00pa30BaTeIbHBIX JUCIHUILIAH.
ITpotokon Ne 44 ot « b » sOHAL 2024 .

[TpoBepeHo: <7 %2 COrJIACOBAHO:
Mertoauct OY i 3ame IUTENb IMPEKTOPa
Teprossix H. U. é;% \ .‘%/Bono&'ea A.B.
N iy '~ 3as. otenom OI1

, — HBanosa E. JL.
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COJAEPXAHUE

OO6miast xapakTepucThka pabodeil MmporpaMMbl 00IIE00pa30BATEIIBHONW JTUCIUATIIUHBI
«Duznka

CTpyKTypa U cojpepkanue 001meoopa3oBaTeIbHON TUCIIUTIITHHBI

YcnoBus peanu3anuy IporpaMMel 0011e00pa3oBaTeIbHON TUCITUTUIMHE

KoHTposb 1 o1ieHka pe3yabTaTOB OCBOCHHsI 00IIe00pa30BaTeIbHON JUCIIUTUIMHBI



1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 0011e00pa30BaTeJIbHOM U CIUIIIUHBI
«Du3zuKa»

1.1. MecTo AMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl
Oo0mieoOpa3oBarebHas JVCIIATUTHHA «Du3ukay SIBIISICTCS 00s13aTeNIbHOM 9acThIO
obmieoOpazoBarenpbHOro Iukia odpazoBarenbHoi mporpammbl CIIO B coorBerctBum ¢ PI'OC mo
cnermaabHocTH 09.02.01 KoMmbroTepHbIE CHCTEMBI M KOMILJICKCHI.

1.2. Heau 1 miianHupyemMblie pe3yabTaThbl OCBOCHUSA QU CIMILIUHBI:

1.2.1. leau AucHUNJIMHbI:

Copepxanue mporpammbl 001eoOpa3zoBaTesibHON  AucHMIUIUHBL Du3nMka HampaBieHO Ha
JOCTUKEHHE CIIETYIOIIMNX LIENEH:

® ¢dopMupoBaHue y OOYYarOIIMXCS YBEPEHHOCTH B LEHHOCTH 0Opa3oBaHUs, 3HAYUMOCTH
(bu3NYeCKUX 3HAHUI JUII COBPEMEHHOTO KBATH(DUITMPOBAHHOTO CIICIIATINCTA TP OCYILIECTBICHUH €T0
npodeccnoHaNbHOMI eATEIbHOCTH;

® OBjajgeHHE Crneuu(puIeckoll cucTeMoil (U3MYeCKMX TOHSATHH, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3MYECKHUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBIAJICHHE OCHOBHBIMH METOJAMU HAy4YHOTO T[IO3HAHUS MPUPOJIbI, HCIOIb3YEMbIMU B
¢dusuke (HaOJIIOICHUE, ONTMCAHUE, U3MEPEHUE, BRIABIKCHHUE TUIIOTE3, TPOBEJCHIE IKCIICPUMCHTA);

® OBJAICHUC YMCHHUSIMHU O6pa6aTLIBaTL JaHHBIC OSKCIICPUMCHTA, O00BACHATH IMMOJIYYCHHBIC
pE3yiabTaThl, YCTAaHABJIMBATbL 3aBHCHUMOCTH MCKAY (1)I/IBI/II-IGCKI/IMI/I BCIIMYMHAMH B Ha6JIIOIIaCMOM
SABJICHHMH, ACT1aTh BBIBOJBI,

® (opmupoBaHHe YMEHHUS peniaTh GU3NYECKUE 3a1a4l pa3HbIX YPOBHEU CIIOKHOCTH;

® pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpouecce MNpUOOpeTeHHs] 3HAHUM C MCIONb30BAHMEM pPAa3jMYHbIX HCTOYHUKOB HHGMOpMaLuu u
COBPEMEHHBIX HMH(QOPMALMOHHBIX TEXHOJOTMH; yMeHUH (GopMylIMpoBaTh U  OOOCHOBBLIBATH
COOCTBEHHYIO TMO3MIMIO O OTHOLIEHUIO K (Qu3M4eckod HMH(OpMalMM, IMOTYy4aeMON U3 pa3HbIX
HCTOYHUKOB;

® BOCNHTaHUE YYBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOEHHUSI 0011€00pa30BATEbHOM TUCHMUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHue aucuuIUIMHa uMeeT npu ¢opmupoBanun u passutun OK u IIK:
muaHOoCcTHBIX (JIP), MetanpenmeTHsix (MP) u mpeameTHbIx pe3ynbTaToB 6a3oBoro yposHs (I1P6).

Koawbl Pe3yabTaThl 0CBOCHHS THCHUILIUHBI
pe3yJbTaToB

BLI6I/IpaTL CIIOCOOBI pemicHuAd 3aaaq HpO(I)CCCI/IOHaJIBHOfl JACATCIIBHOCTH
IMPUMEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM;

OK 01

Hcnonmb30BaTh  COBPEMEHHBIE CpEJCTBA TIOWCKA, aHAM3a W HMHTEPIPETAI[UN
OK 02 uHpopmanud W WHPOPMAIMOHHBIE  TEXHOJOTHH JUIsl  BBHITIOJHEHHs  3a]ad
poheCCUOHATBHON JEATETLHOCTH;

[InanupoBaTh M peaqn30BBIBATH COOCTBEHHOE MpPO(ECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO JEATENILHOCTE B MNpodecCHOHAIbHON cdepe,

OK 03 UCIOJIb30BaTh 3HAHMSI MO (PUHAHCOBOM TPaMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX
CUTYalUsX;

OK 04 OddeKkTHBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJUICKTUBE M KOMAH/IC,

OK 09 [Tonp3oBaTbess  MpoecCUOHANBPHONW — JOKYMEHTAIlMed Ha TOCYAApCTBEHHOM U

HMHOCTPaHHOM 3bIKaXx.

JIPB 1.7. [Tornmaromuii mpodecCHOHANbHOE 3HAYCHHUE OTpaciu, Mpodeccru/CrnenuaibHOCTH
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AJI1 COMUAJIBHO-O9KOHOMHWYCCKOI'O 1 HAYYHO-TCXHOJIOTHYCCKOI'O pa3BUTHUA CTPAHBI.

JIPB 2.5.

OCO3HaHHO  TIPOSIBJSIONIMKA ~ HEPABHOAYIIHOE  OTHOIIEHWE K  BBIOpaHHOM
npoeCCUOHATILHON JeSITeIbHOCTH, TIOCTOSIHHO COBEPIICHCTBYETCS, MPO(ecCHOHANTBHO
pacTeT, IpocaBisis CBOIO MPO(deccuio/crnenuanbHOCTb.

JIP 6.3.

Breipaxkaromuii  0CO3HaHHYI0 TOTOBHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHUIO B BEIOpaHHOU chepe mpodecCHoHATbHON IS TENHHOCTH.

JIP 6.6.

Oo6nanaromuii  chopMHUPOBAaHHBIMU TIPEICTABICHUSIMA O 3HAYCHHH W IICHHOCTH
BBIOpaHHOW Tpodeccuu, MPOSBISIONIMIA YBaXEHHE K CBOCH mpodeccuu U cBOEMY
npodeccnoHaTbHOMY COOOIIECTBY, MOACPKUBAIOIIMI TO3UTHBHBIA 00pa3 U MPECTHK
cBoelt mpodeccun B o0O1IeCTBE.

JIPB 6.8.

["'0TOBBII K OCBOCHHIO HOBBIX KOMIICTCHIIUI B TPO(HECCUOHATTLHOM OTPACIIH.

JIPB 6.11.

OOnanaronuii ONBITOM O(QOPMIICHHSI/COCTABIICHHST TEXHUYECKOW JIOKYMEHTAIMH B
COOTBETCTBUM C TpeOoBaHUSMHU Oynymieli mpodeccHnoHalbHON — AeSITeThHOCTU
po¢eCCuu /CrenuagTbHOCTH.

JIP 7.2.

Bripaxaromuid  1esST€IbHOE HENPUATHE ACHCTBUHM, NPHHOCSIUIUX BpEI MPHUPOJE,
COJICUCTBYIOIIMI COXPAHEHUIO U 3aILUTE OKPYKAIOIIEH Cpebl.

JIP 7.3.

[Tpumenstromuii 3HaHUA U3 00IIe00pa30BaATENbHBIX U MPOGECCHOHATBHBIX TUCIUILINH
JUIs  pa3yMHOro,  O€pexJIMBOrO  IPOU3BOACTBA U NPUPOAOIOJb30BAHUSA,
pecypcocOepexenuss B ObITy, B MpodeccHOHaIbHOW cpene, OOIIEeCTBEHHOM
IIPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOAXOJAIIMN K pPALMOHAIBHOMY IOTPEOJICHUIO SHEPIUU, BOABI U
APYTUX TPUPOJHBIX PECYpCOB B KH3HH B paMKax OOydeHHs U TpodecCHOHATBHON
JEeATEIbHOCTH;

JIPB 7.6.

[loHuMarommii  OCHOBBI ~ JKOJOTMYECKOW  KyJAbTYpHl B  NPO(ecCHOHATBHOM
JesITeNbHOCTH, OOECIeYMBAONIE OTBETCTBEHHOE OTHOLIEHHE K OKpYy’Karouen
COLIMATIbHO-IIPUPOJIHOM, IPOU3BOJACTBEHHOM CPENIE U 3J0POBBIO;

JIP 8.1.

JledaTenbHO BBIpAXArOWIMK I103HABATEJIBHBIE HWHTEPECHl B Pa3HBIX MPEIAMETHBIX
00JacTsAX ¢ y4€TOM CBOMX HHTEPECOB, CIIOCOOHOCTEW, MOCTHXKCHHM, BBIOPAHHOTO
HamnpaslieHUs: TPo(hecCHOHATBLHOTO 00pa30BaHuUs U MOJATOTOBKH.

JIP 8.2.

OO6nagaromuii  MpeAcTaBI€HUEM O COBPEMEHHOM HaydyHOHM KapTHHE MHpa,
IOCTHKEHUSIX HAyKH W TEXHUKH, apPTyMEHTHPOBAHHO BBHIPAKAIONIIMA IOHUMaHUE
3HA4YCHUsI HAYKU U TEXHOJIOTHH ISl pa3BUTHS POCCHIICKOTO 00IecTBa M 00eCTIeueHHs
ero 0e30MacHOCTH.

JIP 8.3.

JlemoHCcTpHpyrOmMii HaBbIKU KPUTHYECKOTO MBIIIEHHUS, ornpezeneHus
JOCTOBEPHOCTH Hay4yHOH MHdOpManuu, B TOM uucie B cdepe npodheccHoHalIbHON
JESITebHOCTH.

JIP 8.4.

yMeIOH_IHﬁ BBI6I/IpaTB CITIOCOOBI pelmicHud 3aJaa4 HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTHU
MPUMCEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM.

JIP 8.5.

Hcnonp3yronii  COBpEeMEHHBIE CpEJICTBA IOWCKA, aHalW3a W WHTEPIpETaInd
uHpopmanuy,  HUHGOPMAIMOHHBIE  TEXHOJOTMU  JUISL  BBINOJHEHUS  3a/1ad
npodeccuoHaNbHOM e TEIbHOCTH.

JIP 8.6.

PazBuBaromiuii n HpI/IMCH}IIOH_II/Iﬁ HaBBIKH Ha6J’IIOI[eHI/I$I, HaKOIIJICHHUA u

cucreMaTus3aluu (1)aKTOB, OCMBICJICHUA OIIbITa B eCTeCTBeHHOHay‘IHOfI u
FYMaHHTapHOﬁ o0acTsax IIO3HAaHUs, HCCIeIOBAaTEIbCKON U HpO(l)CCCI/IOHaJIBHOI\/'I
JACATCIIBHOCTH.

JIPB 8.7.

OOnagaronuii ONMBITOM YYacTHs B HAy4YHBIX, HAyYHO-HCCIIEIOBATEIbCKUX IPOEKTAX,
MEpOIIPUATHSIX, KOHKypcax B paMmkax Mpo(eCCHOHANILHOW  HAMPaBICHHOCTH
npodeccui /CennatbHOCTH.

JIPB 8.9.

[MpostBisifouii  CO3HATENTPHOE OTHOIICHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIENTHON MPO(hecCHOHATLHOM 1 00IIECTBEHHOM e TEIIbHOCTH.

MP 01

ba3oBrle Jornueckue nelCcTBU:
BBISIBJIATE U xapaKTemeBaTL CyH_IQCTBeHHLIC HpI/I3HaKI/I MATCMATHYCCKUX OGBGKTOB,
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MOHATUH, OTHOLICHUH MEXIy MOHATUSAMH, (OPMYIHUPOBATH OMpEACTCHUS MOHATHMA,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKALINKI, OCHOBAHUS JJIs1 0000IIeHNS
U CpaBHEHHS, KPUTEPUU IPOBOJUMOIO aHAIM3a; BOCIPUHUMATH, (OPMYIHPOBATH U
npeoOpa3oBBIBATh CYXJICHHS: YTBEPIUTEIbHbIE W OTpPHLATEIbHbIC, €AWHUYHBIC,
YacTHbIE M OO0INME, YCJIOBHBIC;, BBIABIATH MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH,
B3aUMOCBSI3M M MPOTHUBOpeuMs B (pakTax, NaHHBIX, HAOIIONEHHUAX U YTBEPXKICHHUSX,
npeularath KpUTEpUHU Ui BBISBICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUMH; JIENaTh
BBIBOJIBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHKH, MICAYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHUH; TPOBOAUTH CAMOCTOSTEIBHO
JI0Ka3aTelbCTBA MATEMaTHYECKUX YTBEpXKIEHUH (MpsMbIE M OT MPOTHBHOTO),
BBICTPANBATh apTyMEHTAINIO, IPUBOAUT MPUMEPHI M KOHTPIIPHUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYXJCHHUS W BBIBOJBI;, BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajmauu
(cpaBHUBaTH HECKOJBKO BapHMAaHTOB pEIICHUs, BHIOMPATh HauOojee MOAXOAALIMN C
y4€TOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

MP 02

ba3oBeie nccienoBaTeNbCKUE IEHCTBUSL:

WCIIONB30BaTh  BONPOCHl  KAaK  HMCCJENOBATENIbCKUM  MHCTPYMEHT  IIO3HAHMS,
($hopMyIIMpPOBaTh BOIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIINBATh
HUCKOMO€ U JaHHOe, (GOpMHpOBaTH THUIOTE3Y, APTyMEHTHPOBATh CBOIO IO3UIIUIO,
MHEHUE; MPOBOJUTH CAMOCTOATENIBHO CIJIAHWPOBAHHBIN AKCIEPUMEHT, HCCIIEIOBAHUE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObeKTa, SBJICHHs, Mpollecca,
BBISIBIICHUIO ~ 3aBUCUMOCTEH  MEXIy OOBEKTaMH, SBJICHUSAMH, MPOLIECCAMU;
CaMoCTOSITeNbHO  (OopMynHpoBaTh O0OOIIEHHST W BBIBOJABI IO  pe3ysibTaTaM
MPOBEACHHOTO HAOJIOACHUS, UCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTD MOTYYEHHBIX
pEe3yNbTAaTOB, BBIBOJAOB W O0OOOIIEHUI; MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE
MPOIECCA, & TAKKE BBIJIBUTATh MPEAOJIIONKEHHS O €r0 Pa3BUTHUH B HOBBIX YCIOBHUSX

MP 03

Pabora ¢ unpopmanueii:

BBISIBIIAITH A€(PUINTH MHPOPMALINH, TaHHBIX, HEOOXOJAUMBIX JIJISi OTBETA HA BOMIPOC U
JUIS pelIeHusl 3a/auM; BbIOMpaTh HMH(GOPMAIMIO M3 MCTOUYHUKOB Pa3lIUYHBIX THIIOB,
aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WH(OPMAIHIO PA3IUIHBIX
BUJIOB M (hOpM Tpe/ICTaBIECHUs; CTPYKTYpHpPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B
pa3nmuyHBIX  (opMax, WILTIOCTPUPOBATh TpadUyecK; OINEHWBATH HAAEKHOCTD
uHpopMauu o CaMOCTOSITEJIBHO c(OpMyYITHPOBAHHBIM KPUTEPHSIM,
c(OPMYIHPOBAHHBIM CAMOCTOSITEIHHO.

MP 04

KomMMyHHMKaTHBHbBIE YHUBEPCATIbHBIE YUeOHBIE IEHCTBHSL:

BOCIPHUHUMATh U (OPMYJIUPOBATH CYXKACHUSI B COOTBETCTBUU C YCIOBUSIMM U LEISIMU
oO0IIeHus, SICHO, TOYHO, TPaMOTHO BBIpA@XaTh CBOK TOYKY 3PEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, AABaTh MOSACHEHUS 10 XOAy PEUICHUs 3a7a4l, KOMMEHTHPOBATh
MOJTyYeHHBIH pe3ysibTaT; B XOJI€ OOCYXIEHHs 3aJaBaTb BONPOCHI IO CYIIECTBY
oOcyxaaeMoi TeMbl, IPOOJIEMBbI, pelaeMoi 3a/1auu, BHICKAa3bIBaTh UEH, HAICJIIEHHbIE
Ha IIOUCK PELLIEHHUs, CONIOCTABIIATh CBOU CYXKACHUS C CYKIACHUAMU IPYIUX YYaCTHUKOB
uanora, OOHapy)KHMBaTh pa3IMYUMe U CXOJACTBO IO3ULMH, B KOPPEKTHOH (opme
(bopMyIHMpOBATH Pa3HOIJIACHS], CBOM BO3PAKEHMS; MPEACTABIATh PE3yIbTaThl PELICHUS
3aJla4uM, SKCIEPUMEHTa, UCCIIEJOBaHMs, TIPOEKTa, CAMOCTOSTENIbHO BBHIOMpaTh (popmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTAIlMH U OCOOCHHOCTE! ayJAUTOPUH.

MP 05

Camoopranu3anusi:

COCTABJISATh IUIAH, QJITOPUTM pEIIEHUs 3a7ayd, BBIOMpATh CIIOCO0 pElIeHus ¢ y4E€ToM
UMEIOLUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh H
KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OPMAITHH.

MP 06

CaMOKOHTPOJIb, SMOIIMOHATIbHBIA UHTEIJICKT:

BJaJIeTh HAaBbIKAMM IIO3HABATENBHOM peQIeKCHH Kak OCO3HAHUS COBEpIIaeMbIX
JNEUCTBUM W MBICTUTEIBHBIX TMPOIECCOB, HMX PE3YyIbTaTOB, BIAJNETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJII Mpolecca M pe3ylbTara PEIICHHs MaTeMaTHYeCKOMN




3a1a4y; NPEABUACTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTH IIpU PELICHHUH 3a]a4H,
BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, IAHHBIX,
HalIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yJbTaTa
LIEJIN U YCIOBUSIM, OOBSACHATDh IPUYHHBI IOCTUKEHUS WM HEJOCTH)KEHUS PE3YJIbTaTOB
JESITEIbBHOCTH, HAXOAUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY

MP 07

CoBMmecTHas 1€ TEIbHOCTb:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pPabOTHI
IPU PpEUIeHWH Y4eOHbIX 3ajady, MPUHUMATh LElIb COBMECTHOM J€SATEeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW pPabOThI, paclpenessiaTe BUABI padoT,
JIOTOBAapUBaThCs, O0CYXKJIaThb IMPOLIECC M Ppe3ynbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH; y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CYXIeHHsI, OOMEH
MHEHMH, «MO3rOBbI€ IUTYpMb» M MHBIC), BBIIOJHATH CBOK YacTb paldOThl U
KOOPAWHUPOBATh CBOM JCUCTBUS C APYTMMH WICHAMHU KOMAaH[bl, OLCHUBATh KA4eCTBO
CBOEr0 BKJIaJla B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICHCTBUS.

ITP6 01

JI€MOHCTPHPOBATh Ha MPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHHKM M TEXHOJIOTMM, B
IIPAKTUYECKON JEATEIIBHOCTH JIIOJEH; YYUTBIBATh TPaHMIIBI IPUMEHEHUS HU3Y4YCHHBIX
bu3nveckux MoJeNeil: MarepuaibHas TOYKa, HWHEPIHAIbHAs CHUCTEeMa OTCYETa,
a0COJIIOTHO TBEPAOE TENo, WICAlbHBIA ra3, MOJEIN CTPOCHMS Ta30B, KHUJIKOCTEH U
TBEPIBIX TEJ, TOUYCYHBIM SIEKTPUYCCKUN 3aps] HpU PEUIeHHH (U3NYECKUX 3a/1ad;
pacrio3HaBaTh (pU3MUECKUE SIBIECHUS (TMPOLECCH) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUM  CTPOEHHMsSl  BEIIECTBA U
NEKTPOAMHAMUKH: PaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE Ta/IEHUE TeJ, JBUKEHHUE 10 OKPY)KHOCTH, MHEPLUS, B3aUMOIEUCTBUE Tell,
i dy3us, OpoyHOBCKOE ABUKEHHE, CTPOCHUE KUJIKOCTEN U TBEPIBIX TEJ, HU3MEHEHUE
o0béMa Ten mpu HarpeBaHUM (OXJIAXAEHWH), TEIUIOBOE pPaBHOBECHE, HCIIApPEHHE,
KOHJICHCALlUs, IUIABJICHHWE, KPHUCTAUIM3alMs, KUIIEHUE, BIAKHOCTb BO37yXa,
MOBBILICHUE JABJIEHMS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM COCYAE, CBA3b MEXIY
rapaMeTpamMH COCTOSIHHS Ta3a B M30IpOLieccax, dJIEKTpU3alMsl Tel, B3aUMOJCHCTBHUE
3apsi/i0B;

[1P6 02

ONUCBHIBATh  MEXAaHWYECKOE JBIDKEHHE, HCIOJb3ys  (U3WYECKHE  BEITUYUHBL:
KOOpJAMHATA, IyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIA, UMITYJIbC
TeNa, KUHETUYecKas »JHEeprus, MNOTEeHIMaJbHas »JHEeprus, MexaHudeckas paboTa,
MeXaHHYeCKas MOIIHOCTb; IIPU ONMMCAHUU MPAaBUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCTOJb3yEeMbIX BEJIMYMH, WX OOO3HAUEHUs W €IUHUIIBI, HAXOAWUTh (QOPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYHUHAMU;

I1P6 03

OIMCHIBATh M3YyUYCHHBIE TEIJIOBbIE CBOICTBAa TeN M TEIUIOBBIC SIBJICHHUS, HCIIONb3YS
CI)I/ISI/I'-IGCKI/IG BCJIIMYMHBI: JaBJICHUC I'a3a, TEMIICpaTypa, CPEAHAA KUHCTHYCCKasd SHECPT A
XAOTHYECKOTO JIBIKEHHMS MOJEKYJ, CpEeIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs 3Heprus, paboTa rasza, KO3(QQUIIMEHT MOJIE3HOrOo
JeWCTBUS TEIUIOBOT'O JBUTATEINIS; NMPHU ONMCAHUM MPABHIIBHO TPAKTOBaTh (PU3UYECKUI
CMBICJI UCIIOJB3YEMBIX BECJIWYNH, HUX 0003HaueHusT U CAWHNUIbI, HAXOJHUTh q)OpMy.TII)I,
CBSI3BIBAIOIIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

I1P6 04

OTHCHIBATh M3yYEHHBIC AICKTPUIECKHNE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE SBIICHUS
(mporeccbl),  UCHONB3Yys  (U3MYECKHE  BEJIMYMHBI:  DJIEKTPUUECKUU  3apsj,
AIIEKTPUIECKOE TOJIE, HAMPSHKEHHOCTD TOJIS, TTOTSHITHAN, PA3HOCTh MOTCHIIMAJIOB; TIPH
OMHCAaHUU TPABWIBHO TPAKTOBATh (DPU3MUYECKUN CMBICI HCIIOJIb3yeMbIX BEIMYUH, MX
0003HaYEeHUSI U €AMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYHHY C IPYTHMH BEITMYHMHAMU;

ITP6 05

aHATM3UPOBaATh (PU3MUECKUE MPOLECCHl U SIBICHUS, UCHOb3Yys (PU3HUECKHE 3aKOHBI U
NpUHIMIBL 3akoH BcemupHoro Ttsrotenus, |, |l u |1l 3axkonsr HploToHa, 3akoH
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COXPAHEHHS MEXaHMUYECKON DSHEPIMM, 3aKOH COXPaHEHMsI WMIIyJIbCa, IPUHIIMII
CYNEpHO3UIMK CUJI, NPUHLUI PABHONPABUS HHEPIHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOEHMS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeqHell KUHETHYeCKON SHEpruu TeIIOBOrO JBMIKEHHS MOJIEKYJT C aOCONIOTHOU
TEMIEPATypOi, MEPBBIM 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHUS IJIEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa, mpu 5TOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAKCHUE M YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

I1P6 06

OOBSICHATh OCHOBHBIC TPUHIUIBI JCUCTBUA MAIlMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3MyaTh YCIOBUS HMX O€30MaCHOTO WCIOJIh30BAaHUS B TIOBCEIHEBHOM
KHU3HU;

[1P6 07

BBIMOJIHATH 3KCIIEPUMEHTHI 10 MCCIEIOBAaHUI0 (PU3MYECKHUX SIBICHUH M MPOIIECCOB C
UCIIOJIb30BAaHHUEM IMPSMBIX, U KOCBEHHBIX H3MEpEHUil, mpu 3ToM (HOPMYyIUPOBATH
npobnemMy/3agadyy M TUNOTE3y Y4eOHOrO SKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJI0KEHHOT0 O00OpY/AOBaHUs, MPOBOIAUTH OMBIT W (POPMYIHPOBATH BHIBOJBI;
OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIC HM3MEpPEHUS (U3MUYECKUX BEIWYHMH, MPH ITOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEpPEeHUsT M HCIOJIb30BaTh U3BECTHBIE METO/IBI
OLIEHKU TOTPEIIHOCTEH M3MEPEHUH; MCCIeI0BATh 3aBUCUMOCTH MEXIY (HPHU3NYECKHUMU
BEJIMYMHAMU C HCIOJIb30BAHUEM IMPSAMBIX HM3MEPEHUHM, NPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HKCHpPOBATh PpE3YJbTaThl IOJYYEHHOH 3aBUCHMOCTH (U3UUECKUX
BEJIMYMH B BUJIE TaONUIl U TpadUKOB, JIeJaTh BBIBOJBI IO Pe3yIbTaTaM HCCIEIOBAHUS;
coOmoaTh npaBmia 0€30IacHOTO TpyAa MPH MPOBEJACHUU HCCIEAOBAHUN B paMKax
y4e0OHOro IKCIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON U MPOEKTHON AEATEIbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U JIAOOpaTOPHOro 000pyA0BaHNUS;

I1P6 08

pemiaTh pacu€THbIE 33JaYM C SIBHO 3aJaHHOM (pU3MUECKOW MOJEeNblo, HCHOIb3Ys
¢u3nyecKkrue 3aKOHbl M MPUHIUIBI, HAa OCHOBE aHallM3a YCJIOBHUS 3aJadd BbIOMpPATh
(GuU3MYECKyl0 MOJENb, BBIIEHATh (PU3NYECKHE BEIWYMHBI U (OPMYIbI, HEOOXOAUMBIE
JUIslL €€ peleHus, NPOBOAWTH pPAacdy€Tbl M OLICHWBATh PEaJbHOCTh IOJYYEHHOTO
3Ha4eHUs (pU3MYecKON BEIMYMHBI; pelIaTh KauyeCTBEHHBbIE 3aJlaud: BBICTPAUBATh
JIOTUYECKH HEIPOTUBOPEYMBYIO LEMOYKY pPACCYKJICHHM C ONOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (U3MYECKHE SBIECHUS; HCIOIb30BaTh INPHU PELICHUU
y4eOHBIX 3aJad COBpPEMEHHble HWH(GOPMAIMOHHBIE TEXHOJIOTUU JUId TIOMCKa,
CTPYKTYpUPOBAHUs, HWHTEpHpETallMd U MpeACTaBIeHUs y4yeOHOM W  HaydHO-
MOMYJISIPHOM HMH(pOpMAIMK, IMOJYYEHHON W3 pPAa3IMYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(opMaIHio;

ITP6 09

MPUBOUTH IPUMEPHI BKJIaJIa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIET0 MHpA, B pa3BUTHE TEXHUKU W
TEXHOJIOTHIL,

I1P6 10

UCIOJb30BAaTh TEOPETUYECKUE 3HAHMS IO (U3MKE B TOBCEIHEBHOW >KM3HM IS
oOecnieueHus Oe3omacHOCTH Tpu oOpalieHun ¢ npudopaMu M TEXHUYECKUMU
YCTpPONCTBaMHU, JJIsl COXpPAHEHUS 3A0POBbS M COONIONEHUS HOPM HKOJOIMYECKOIO
MOBEJICHUS B OKPYKAIOIIEN CPETIE;

I1P6 11

paboTaTe B TpyIIe C BBIIOJHEHUEM pPa3IMYHBIX COLHUAIBHBIX POJIEH, MIAHUPOBAThH
paboTy Tpynmbl, palMoOHaIbHO pACHpPENeNiaTh OO0S3aHHOCTH U IUIAaHUPOBAThH
JeSITeTbHOCTh B HECTAHJAPTHBIX CUTYallUsX, a/IeKBaTHO OLEHUBAThH BKJIAJ] KaXI0TO U3
YYaCTHUKOB I'PYMNIbI B pEelIEHUE paccCMaTprUBaeMoil MpoOIeMBbl.

I1P6 12

JIEMOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHON
Hay4YHOW KApTHUHBI MHpPA, B PA3BUTHM COBPEMEHHOM TEXHHKHM M TEXHOJIOTHH, B
MPAKTUIECKON JESITETbHOCTHU JIFOICH, IIENIOCTHOCTh M €IUHCTBO (PU3MUECKON KapTHUHBI
MUDa;

YUUTHIBATh TPAHUIBl NPUMEHEHHS HW3YUYEHHBIX (PU3MUYECKUX MOJENeH: TOYEUHBIH
JNEKTPUYECKUH 3apsif, JIyd CBETA, TOYCUHBIM UCTOYHHK CBETA, SIACPHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJTb aTOMHOTO si/ipa MpH pelieHnH (U3NUECKUX 3a/1a4;




I1P6 13

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (TIPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAaHTOBOW (DM3MKH: DJIEKTpUYECKash MPOBOAUMOCTH, TEILIOBOE,
CBCTOBOC, XHUMHYCCKOC, MArHuTHOC HeﬁCTBHﬂ TOKa, B3aHMO[[eI>'ICTBHe MAarHuToB,
AJIEKTPOMArHUTHAST WHAYKIUS, JIEHCTBHE MAarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM U
JBIDKYIIUICS 3apsii, SJCKTPOMAarHUTHBIE KOJEOAaHUS H BOJHBI, HPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpaXCHHE, NperomiieHue, uHTepdepeHnus, audpakuus u
MOJIIpU3alvsl CBeTa, aucmepcusi cBera, (otodnekTpuueckuil ddpdexr (pororddexr),
CBETOBOC [IaBJICHWE, BO3HHUKHOBEHHE JIMHEHYATOrO CIEKTpa aroMa BOIOPOAA,
€CTECTBEHHAS U UCKYCCTBCHHAS PAJIMOAKTUBHOCTb;

I1P6 14

OIMCHIBATh U3yUEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE, ONTHYECKUE,
NMEKTPUYECKYIO IPOBOAUMOCTh PA3JIUYHBIX CpEI) M AIEKTPOMArHUTHBIEC SIBICHUS
(mporecchl), UCHOIB3Ys (PU3NYECKUE BEITUUYMHBL: DJIEKTPUYECKHUM 3apsj, Cuiia TOoKa,
ANEKTPUYECKOE HAIMPSIKEHHUE, JIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh ITOTEHIINAJIOB,
ANEKTPOABIIKYILAs cuja, paboTa TOKa, MHAYKIUS MarHUTHOTO TOJs, cuiia Amrepa,
cwia JlopeHua, MHAYKTUBHOCTh KAaTYHIKH, DHEPIUsl 3JIEKTPUUYECKOTO M MarHUTHOI'O
MoJied, MepHo U 4acToTa KoseOaHuil B KoliebaTeTbHOM KOHTYpE, 3aps/l U CUJia TOKa B
IIPOLIECCE TAPMOHMUYECKUX AIEKTPOMArHUTHBIX KosieOaHUM, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAsl CUJIa JIMH3BI, NPU OMHCAHUU MPABUIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCTIOJB3YyEeMBIX BEIIMYMH, WX OO0O3HAYECHUSI W EAWHUIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME NAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAMU;

I1P6 15

ONUCHIBATh W3YYEHHbIC KBAHTOBBIE SBJICHUS M IPOLECCHI, UCIONb3Yyd (PU3HUECKUE
BEJIMYUHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI M 4acTOTa CBETAa,
SHEPIus U UMIYIbC (HOTOHA, IEPUOJ MOTYPACIIaa, YHEPTUS CBA3H aTOMHBIX SIEp, IPH
ONMCaHUM TPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJIUYMH, UX
0003Ha4YEHUS U €AMHHUILIBI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEJTMYMHAMHU, BEIYUCIISATh 3HaUe€HUE (PU3MYECKON BEIMUHHBI,

I1P6 16

aHAJIM3UPOBATh (PU3NUYECKUE MPOLECCH U SBJICHUS, UCIONb3Yyd (PU3NUYECKHE 3aKOHBI U
NpUHOMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIBHOTO U NapauIeIbHOTO COEAVHEHMUS
MIPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHna, 3aKoH 2J€KTPOMATHUTHOM WMHIYKIMH, 3aKOH
MPSIMOJIMHEMHOIO PACHpPOCTPAHEHUs CBETa, 3AaKOHBI OTPAXKEHUS CBETA, 3aKOHBI
MIpPEeIOMJIEHUSI CBETa, ypaBHEHUE DWHIITeHHA sl PoTodPdeKrTa, 3aKOH COXpPaHEHUS
OHEPrUM, 3aKOH COXPAaHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOIo 3apsia,
3aKOH COXPAaHEHUS MAacCOBOIO YHCNA, MOCTydarsl bopa, 3akoH paanOaKTHBHOIO
pacrazga, TpH 3TOM pPa3IM4aTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHHUE U YCIOBHSI (IpaHuUllbl, 00JaCTH) NIPUMEHUMOCTH;

I1P6 17

ONPEACIISITh HAlIPaBJIEHUE BEKTOPA MHIYKIIMM MarHUTHOIO IOJISI IPOBOJHUKA C TOKOM,
cuibpl AMmriepa U criibl JIOpeHIia; CTpOUTh M ONUCHIBATh M300pakKeHHE, CO3/1aBaeMOe
TJIOCKUM 3€PKajioM, TOHKOMW JIMH30M;

I1P6 18

BBIITIOJIHATE 3KCIICPUMEHTHI 110 HCCJICIOBAHUIO (i)I/I?;I/I‘-IeCKI/IX SIBJIEHUU U ImponeccoB €
WCIOJIb30BAaHUEM TMPSMBIX, M KOCBEHHBIX HW3MEPEHHI: Tpu 3TOM (OPMYyIUPOBATH
npobneMy/3aadqy ¥ THUIOTE3y Y4YeOHOTrO DKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIJIOKEHHOTO O00OpY/IOBaHUS, MPOBOIAWTH OMBIT U (HOPMYIUPOBATH BBHIBOJIBI,
OCYHICCTBIIATE IMPAMBIC W KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘-IeCKI/IX BCJIIMYMH, IIPU 3TOM
BBIOMpATh ONTHUMAIBHBIN CIIOCOO M3MEpPEHUs M HCIOJIb30BaTh U3BECTHBIE METOIBI
OLCHKU HOFpeHIHOCTeﬁ I/ISMepeHI/II\/'I; HUCCJIICa0BAaTh 3aBUCUMOCTHU (1)I/I3I/I'-ICCKI/IX BCIIMYUH
C HCIIOJIb30BAHMEM TPSIMBIX HW3MEPEHUI: MPH STOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh pPe3yIbTaThl MOTYYECHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BHUJC
TabauI U TpadUKOB, I€TaTh BBIBOJBI 110 PE3yIbTaTaM HCCIECTOBAHNUS;

K 1.1

AHanu3upoBaTh TpeOOBaHMS TEXHHUUYECKOTO 3aJaHusl Ha MPOEKTUPOBaHHE IU(POBBIX
CXEM.

IIK 1.2

Pa3pabarbiBaTh CcXEMBbl 3JEKTPOHHBIX YCTPOMCTB Ha OCHOBE MHTErPalbHBIX CXEM
pa3HOM CTENEHU MHTETPALIMU B COOTBETCTBUH C TEXHUYECKUM 3aIaHHEM.




Koan Pe3yibTaThbl 0CBOCHUSA JUCHHILIMHBI
HAaHMEHOBaHHe
(OPMHpYEMbIX JIn4HOCTHBIE (JIPl)v[I/IPMeTaHpeJIMeTHbIe Tpeamernsre (IP)
KOMIIEeTCHIUH (MP)
JIP 8.1 - JIP 8.9; I1P6 01 - ITP6 18;
OK 0L MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, I1P6 01 - I1P6 18;
OK 02. JIP 8.9;
MP 01, MP 02, MP 03;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, ITP6 01 - I1P6 18;
OK 03. JIp 7.2, JIP 7.3, JIPB 7.5, JIPB 7.6, JIP 8.1 -
JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07, ITP6 01 - I1P6 18;
JIPB 6.11; I1P6 01 - ITPO6 18;
OK 09. MP 01:
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, ITP6 01 - I1P6 18;
IK 1.1. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, I1P6 01 - ITP6 18;
IK 1.2. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06

2. Crpykrypa u cojepxaHue 0011e00pa30BaTeILHON TMCIHHUIIHHbI

2.1 O6beM TUCHUILINHBI U BUABI Y4eOHOIi padoThI

Bup yueonoii Oo0nem B
padoTbl yacax
O0bem o0pa3oBaTeIbHOI MPOrPaAMMBI 148
AUCHMIITUHBI

1. OcHoBHOE coiepiKaHue 88
BT. U.:
TEOpeTHIEeCKOe O0yUeHNe 37
NPAKTHYECKOE 3aHSATHE 47
KOHTPOJIbHBIE pabOThHI 9
2. ITpodeccnonaibHO-OPHEHTHPOBAHHOE 48
cojiep:KaHue
BT. 4.
MPAKTUYECKHUE 3aHATUS 35
712a00paTOPHbIE 3aHATHUS 20
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2.2. TemaTH4YeCKHUIi NJIAH U COJePKAHUE JIUCUUILINHBI «DU3nKa)

Bpemenn. CBoOOIHOE MajieHue. Y CKopeHre cBoOOoHOTO majieHus. KpuBonuHeiHoe nBrkeHue. JBikeHue
MaTepUAIbHON TOYKHA IO OKPYXHOCTH C TOCTOSIHHOW IO MOJYJK CKOPOCTBIO. YTJOBask CKOPOCTb,
nuHeHass ckopocTh. [lepuon u yactora oOpamieHus. LleHTpocTpeMuTenbHOe yCKOpeHHe. TeXHUYecKue
YCTPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: CIHMJIOMETpP, JBH)KEHHE CHAPSAJOB, LIENHBIE U PEMEHHBIC
nepenayu

HaumenoBanue Coaeprxanue yueOHOro MaTepuasa, JaboparopHble M NpaKTHYeCKHe padoThl, O0bem ®opmupyemble
pa3iesioB U TeM WHAUBUIYAJIbHBIH POEKT (eciu npedycmompenut) 4yacoB o0mume u
npogeccuoHaIb
HbIe
KOMIIEeTeHIIUH
1 2 3 4
Pa3nes 1. dusuka U MeTO/IbI HAYYHOI'0 NO3HAHUS 2
Ipogheccuonanvno-opuenmuposannoe cooeprcanue 2
Tema 1.1 @uzuxa u | Codepirwcanue yueonozo mamepuana:.
Memoovl Qusuxa — nayka o npupoode. Hayunvie memoovl nosnanus oxpyscaioujeco mupa. Ponw sxcnepumenma u
HAyuHO020 NO3HAHUA | MeopUU 8 npoyecce NOZHAHUAL NPUPOObL. Dxcnepumenm 6 ghusuke. Mooenuposanue usuueckux sa61eHull u OK01-0K04
npoyeccos. Hayunvie cunomesvl. Qusuueckue 3axousvl u meopuu. I panuysl npumenumocmu Gusuieckux| OKO09 ’
3axkonos. Ilpunyun coomeemcmeus. Ponv u mecmo @usuku 8 opmuposanuu co8pemeHHol HAYYHOU K 1.1 Hk 12
KApMUHbl MUpa, 8 NPAKMU4ecKoll 0essmeibHOCmu 1oell o ’
! [paxmuueckue 3anamusi:
1. Quszuxa u memoovl HayuHO20 NO3HAHUS 8 NPOPECCUOHATLHOU 0esTMeNbHOCTU 2
Pa3znen 2. MexaHuka 18
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE 4
Tema 2.1 Coaeprxanue y4eOHOro MaTepuaJia;
OcHoBBI Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUUECKOTO ABMKeHUs. CucreMa otcuéra. TpaekTopus.
KHHEMaTHKH ITepemenienune, cKOpocThb (CpeHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHNE MaTEPUATIbHON TOUKH,
UX TMPOEKIMH Ha OCH CcHUCTeMbl KoopauHar. ClloKeHHEe NEepeMEeNIeHHH U CII0KEHHE CKOpPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUKEHUE.
['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEpPEeMEIEHUS] MaTepUuaibHON TOYKHU OT)| OKO01-OKO04,
OKO09.

TeopeTnyeckue 3aHATHS:
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1. Mexannueckoe nBuxkeHHE. TpaeKTopusl, IyTh, IEPEMELLICHUE

HpaKTI/I‘ICCKI/Ie 3aHATHUC!

1. IIpsimonMHEHOE paBHOMEPHOE JIBUYKEHUE 1
2. [IpsmonuHeitHOe PaBHOYCKOPEHHOE JIBUKECHHE 1
3. JIBI>KeHHe 10 OKPYKHOCTH 1
Tema 2.2 Conep:xxanue yueOHOro MaTepuaJa:
OcHoBbl 1uHamMukM | [Ipuniun otHocutTensHOoCcTH [anunes. IlepBbiid 3akoH HproToHa. MHepuHalbHBIE CUCTEMBI OTCYETA.
Macca tena. Cuna. Ilpunuun cynepno3uuuu cwi. Bropoi 3akoH HbloTOHA 1711 MarepualibHOM TOYKH.
Tperuit 3akoH HploTOHa 17 MaTepUadbHBIX TOYEK. 3aKOH BCEMUpPHOro TiAroteHus. Cuia TsDKECTH.
[TepBas kocmudeckas ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenus (mokos,
cKosbkeHus1, kaueHust). Cuna tpenus. Cyxoe TpeHnue. Cuia TpEeHUS CKOJIbKEHUS U CHJIa TPEHMSI MOKOSI.
Kosdounument tpenus. Cuna CcONpOTHBICHUS TMpPU JBIDKEHUH Telna B JKUIKOCTH WM Tase.
[TocTynarensHOE U BpaliaTeabHOE IBIKEHHUE aOCOIIOTHO TBEPAOTO Teiaa. MOMEHT CHIIbI OTHOCHUTEIBHO, OKO01-OKO04,
ocu BpamieHusa. llmedo cumbl. YciaoBusi paBHOBecHsl TBEPAOro Tena. TexHHMYECKHE YCTpPOWCTBA U OKO09.
IPAKTUYECKOE NPUMEHEHHUE: MOJIINITHUKH, JBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB
TeopeTrueckue 3aHATUS:
1. 3aKoH BCEMUPHOTO TATOTEHUS 1
2. CuIibl B MEXaHUKE 1
IIpakTHueckoe 3aHsATHE:
1. 3akons! HetoToHA 1
2. Cujbl B MEXaHHKE 1
Tema 2.3 Conep:xxanue yueOHOT0 MaTepuaJia:
3akonbl coxpanenusi| Imnynsc maTepuanbHON TOYKM (T€a), CUCTEMBI MAaTEPHANBHBIX TOYeK. VIMIIylbc CHIIBI U M3MEHEHHE
BMeXaHHKe UMITyJbCca Tella. 3aKOH COXpaHEeHMs umimynbca. PeaktuBHOe aBuxkeHue. Pabora cuibl. MOIIHOCTE CHIIBL.
Kunernueckast sHeprus marepuaibHOM TOuUkd. TeopemMa 00 H3MEHEHMHM KHUHETUYECKOM SHEpPIUu.
[TorenunanbHast osHeprus. lloreHuuanbHas dHeprus  ynpyro aeGopMHpOBaHHOW  HPYKHUHBI.
[TorennuanbHas 3HEprus Tena BOIM3M MOBEpXHOCTH 3eMid. [loTeHIanbHble U HEMOTEHIMAIbHbBIE CHUITBL.
CBs3p pabOThl HEMOTEHIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHHYECKONM HSHEpruu CUCTEMbl Tel. 3aKOH OKO01-OKO04,
COXpaHEHMsI MEXAHUUYECKOM SHEPIrUU. YIIPYIHe U HEYNPYTUe CTOJIKHOBEHUS. TEXHUUECKHUE YCTPONCTBA U OKO09.
IPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KONEP, NPYKUHHBIN MUCTOJIET, IBHKEHUE PAKeT
TeopeTnueckue 3aHATHS:
1. Ummynse Tema. UMimysbe cuimbl 1
2. Mexanunueckasi paboTa, MEXaHHUECKasi SHEPTUsl 1
[IpakTHueckoe 3aHsTHE:
1. 3akoH coxpaHEHMsI UMITYJIbCA 1
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2. 3aKOH COXpaHEHUS YPHEPTUU

Ipogpeccuonanvno-opuenmuposannoe cooeprcanue

Cooepicanue yueonozo mamepuana:
OmunocumenvbHocmy  Mmexanuueckozo Ogudxcenus. Cucmema omcuéma. Texnuueckue ycmpoucmea u
npakmudeckoe npumenenue. Huepyuanvnovle cucmemsvt omcuéma. Macca mena. Cuna. Cund

BI/II[BI TCIUIONCpCaAaYUn: TCIIJIONIPOBOAHOCTb, KOHBCKIHA, U3JIYUCHHC. yIIeHLHaH TEINIOEMKOCTD BCIICCTBA.

KonnyectBo Temmorel mpu Terutonepenade. I[lonstue o0 aamabarHoM mporiecce. [lepBwiii 3aKoH|

Tema 2.4 conpomuenenus npu OsudxceHuu mena. 3axon coxpanerus umnynvca. Cesasb pabomvl HenoOmMeHYuaIbHbiX OK01-OK04
3aKkouvl mexanuku 6 | Cuil ¢ UsMEHeHUueM MeXaHU4ecKou IHepeUU CUcmemMsl mej. 3aKOH COXPAHEHUS MeXAHUYECKOU SHEPSUL. OKO09 ’
npogeccuonanvnon |[Ipakmuueckue 3auamus: K 1.1 Hi( 12
OesasmenvHOCMU 1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax 1 o ’
2. 3axonvl Heromona 6 npogheccuonanbhvix 3a0a4ax 1
3. Paboma cun 8 npogheccuoHanbhvix 3a0a4ax 1
A. 3axonvl coxpanenus 8 nPoheccUoHaAIbHbIX 3a0a4ax 1
KonTponbHas paborta «MexaHuka» 2
Pa3nea 3. MoJiekyasipHas ¢pusuka 20
IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEP:KAHNE 9
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJja:
OcHoBBI OcHOBHBIE TIONIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOpHH U WX OMBITHOE 00OCHOBaHHE. bpoyHOBCKOE]
MOJIEKYJISIPHO newxkenue. quddys3us. Xapakrep ABMKEHUS W B3aUMOJCHCTBUS YaCTHI] BemlecTBa. Mojaenu CTpoeHHs
- KHHeTHYECKOH | ra30B, )KUJIKOCTEH U TBEPABIX Teld U OOBSACHEHHE CBOWCTB BEIECTBA Ha OCHOBE dTUX Mojenel. Macca u
TeOpUH pa3zmepsl Mmosekyi. KonnuectBo BeniectBa. [locrositHHas ABoraapo. TemnoBoe paBHOBecue. Temneparypa
n e€ umsmepenue. lllkama temneparyp Lleabcusa. Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KUHETUYECKOW TEOpUU HACAIbHOTO Ta3a. AOCONIOTHAs TemIeparypa Kak Mepa cpemHeit OK01-0K04
KMHETUYECKOM 3HEpPruM TEIIOBOro JBWKeHUs vacTul raza. lllkama temmnepatyp KenbBuna. ['a3oBbig OK09 ’
3aKkOHbl. YpaBHeHHe MenaeneeBa—Knanelipona. 3akon JlansToHa. M3omponecchl B uaeadbHOM Ta3e ¢ '
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne U30MPOIIECCOB: U30TepMa, H30X0pa,
n3o0apa. TexHnyeckne yCTporucTBa U MPAKTHUECKOe TPUMEHEHNE: TEPMOMETP, OapOMeTp
IIpakTHueckoe 3aHATHE:
1. OcnoBHoe ypaBHeHne MKT 1
2. Temnieparypa. Mzonpoueccsl 1
3. YpaBHEeHUE COCTOSIHHSI HIICATHHOTO Ta3a 1
Tema 3.2 ConeprkaHue y4eGHOro MaTepuasia:
TepmoamHamuka | TepmoguHamuyeckass cCUCTeMa. BHYTpeHHSS SHEprusi TEPMOAMHAMUYECKOH CHUCTEMBbI U CIIOCOOBI e¢ OK01-0K04
u3MeHeHus. KonnuecTBo TerioTel U paboTa. BHyTpeHHss sHeprusi olHOATOMHOTO HJI€alTbHOIO Trasa. OK09 ’
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TepMoIMHAMHUKH. llpuMeHeHne mepBOro 3akoHa TEPMOJMHAMUKMA K wH3omponeccaM. [ 'padpuueckas
uHTEepIpeTanus padboTsl ra3a. Bropoil 3akoH TepmonnHamuku. HeoOpaTuMocTh mpoieccoB B MPUPO/IE.
TennoBblie MamuHbL. [IpuHIMNIBL ASWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBaHMs SHEPTrHH B TEIUIOBBIX
MamuHax. Koaddunuent monesHoro aerctBusi TerioBod MamuHbl. [ukn KapHo u ero xoaddummeHt,
MOJIE3HOTO JICUCTBHS. DKOJOTWYECKHE NPOOJIEeMbl TEIUIO3HEPreTHKH. TeXHHUYecKue YCTpOWCTBa U
MPAKTUYECKOE MPUMEHEHUE: IBUraTellb BHYTPEHHEr0 CrOpaHusi, ObITOBOM XOJIOIUIBHHUK, KOHTUIIHOHED

TeopeTnueckue 3aHATHS:

KUunerue. Ypaenenue mennoeozo bananca. Texnuueckue ycmpoﬁcm@a u npakmuvieckoe npumeHeHu

Hpaxmuqecmte 3aHAMUA.

1. BayTpeHHsst SHeprusi, KOJIMYECTBO TEIJIOTHI, paboTa 1
IIpakTHueckoe 3aHsATHE:
1. YpaBuenue TernoBoro 6ananca. [lepBblii 3akOH TEPMOAUHAMUKH 1
2. TeruoBbie mamuHbL. KIT/] 1
3. Bropoii 3aKk0H TepMOIMHAMUKHI 1
Tema 3.3 Copaeprxanue y4eOHOIo MaTepHuaJia;
ArperaTHbie [TapooOpa3oBanue u koHaeHcauus. VMcmapenue u kureHue. AOCOMIOTHAS M OTHOCUTENbHAS BIAXKHOCTH,
COCTOSIHUSA Bo3ayxa. HaceileHHslil map. Y aenpHas TemsaoTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS]
BemecTBa. @a3oBbie| oT naBieHus. TBépaoe teno. Kpucrammuueckue u amopdHbie Teaa. AHM30TPONHUS CBOWCTB KPUCTAJLIOB.
nepexoabl Kunkue kpucramisl. CoBpemMeHHbIE MaTepuanbl. [InmaBneHne w Kpucraumszanus. Y AelbHas TeruioTa
wiaBneHus. CyOnumanus. YpaBHEHUE TerIoBoro OamaHca. TeXHHYECKHe YCTPOMCTBA M MPAKTUYECKOE OKO01-OKO04,
IPUMEHEHUE: THUTPOMETP M TCUXPOMETP, KaJlOPUMETP, TEXHOJOTHMH TOJIYyYEHUS COBPEMEHHBIX OKO09.
MaTepuasoB, B TOM YHCIIe HAHOMaTEPHAJIOB, U HAHOTEXHOJOTUHU
TeopeTnueckue 3aHATHS:
1. CpoiicTBa napos 1
2. CBOMCTBA KUIKOCTEN 1
3. CBoiicTBa TBEpABIX TET 1
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooepicanue yueonozo mamepuana:
Xapaxmep Osudcenus u e3aumoolelicmeus uacmuy eewecmsa. OCHO8HOe YpasHeHue MOJEeKYIAPHOA
KUHemuyeckol meopuu udeaivHozo 2asa. I azosvie 3axkonvl. Ypasnenue Menoeneesa—Knaneiipona. 3axon,
Tema 3.4 Hanvmona. Hszonpoyeccvl 6 udeanbHom 2ase ¢ NOCMOSHHLIM KOJIUYECMBOM 6ewjecmed. BrympenHss OK01-0K04
MKT ¢ 9Hep2usi MepMOOUHAMUYECKOU CUCTEMbL U CROCOObL €€ usMeHeHUs. YO0enbHas menioéMKoCmsb eeujecmad. OK09 '
npogheccuonanvuvix | Ilepsviti 3axon mepmoounamuxu. Bmopoii 3axon mepmoounamuxu. Heobpamumocms npoyeccos 6 K 1.1 HK 12
3aoavax npupooe. [lpunyunvl Oeticmeus mennogvix mawun. Ilapoobpasosanue u xonoencayus. Hcnapenue u o ’
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1. Monexynsaproe cmpoenue men 6 npogheccuonanbHvlx 3a0auax 1
2. Temnepamypa 6 npoghecCuoHaIbHLIX 3a0aUax 1
3. 3axonvt mepmoOUHAMUKY 8 NPOPECCUOHAILHBIX 3A0AYAX 1
4. Tennosvle mawunwl, KI1/[ 6 npogheccuonanvrvix 3a0avax 1
5. Aepecammnvle cocmostus 8 npoGhecCUOHAIbHBIX 3a0ayax 1
Jlabopamopnvie 3anamus:
Jlabopamopnas paboma Nel. Ilpoeepka ypagnenus 2a308020 COCMOAHUSL 2
Jlabopamopnas paboma Ne2 «Onpedenerue 61axiCHOCIU 8030YXAY. 2
KontponbsHast pabora «MomnekyinsipHas GuU3nKa» 1
Pa3nen 4. DjaekTpoanHaAaMuUKa 48
IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COIePKAHUE 20
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJa:
DJIeKTpOCTATHKA | DIeKTpU3alus Tel. OIeKTpuueckuil 3apsa. [IBa Buma anexTpuueckux 3apsiaoB. [IpoBogHuKkw,
JURJIEKTPUKU U TIOJIYIIPOBOAHUKH. 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsaa. Bzaumoneiicteue 3apsiios.
3akoH Kynona. ToueuHblili sJeKTpuyYecKUd 3apsan. ODleKTpuueckoe nose. HanpskEéHHOCTH
ANEKTPUYECKOro mnousisl. [IpuHIMO Cynmeprno3uuuu JJIEKTPUYECKUX Tmosed. JIMHuM HanpskEHHOCTH
anekTpudeckoro mons. Pabora cun anekrpocrarmyeckoro mouss. [loreHnuan. Pa3sHOCTh MOTEHIMANOB.
[IpoBOAHMKM ¥ [HANEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. JluanekTpuyeckas HTPOHUIAEMOCTb.
OnektpoéMkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHICHCATOpa. ODHEPrus 3apsHKeHHOTO
KOHJIeHCaTopa. TexXHWYecKue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOM, AJIEKTPOMETP, OKO01-OKO04,
AIIEKTPOCTATUYECKAs 3allIHTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHICHCATOpP, KOMMPOBAIBLHBIN armapar, OKO09.
CTPYWHBIN IPUHTED
TeopeTrueckue 3aHATUS:
1. TTpOBOAHHKY ¥ TUDIICKTPUKH 2
[TpakTHdeckoe 3aHsTHE:
1. DnexTpuueckuii 3apsa. DnekTpudeckoe noje. 3akoH Kynona 2
2. HampspkeHHOCTH mostst. [IpuHIMnD cymnepno3uiuu 2
3. PaboTa snekTpudeckoro moss. [ToTeHIman 3IeKTpPIIecKoro mos 2
4. DHeprus >nexkTpudeckoro nomusi. Konnencarop 2
CopaepixaHue y4eOHOIo MaTepHuaJia;
T 42 DNEeKTPUUECKUN TOK. YCIOBHSI CYIIECTBOBAaHHUS JJIEKTpUYecKoro Toka. Mcrounmku Toka. Cuma TOKa.
I ema ®.e [TocTostnubiii Tok. Hampspkenwe. 3akoH Owma sl ydacTKa LENMH. DJEKTPUYECKOE COMPOTHBIICHHE. OKO01-OKO04,
OCTOHHLIN VYaensHOe compotuBieHue BemecTBa. llocinenoBarenbHoe, NapauIeNbHOE, CMEIIAHHOE COEIUHEHUE OKO09.

RJIEKTPUYECKHH TOK

MpoBOAHUKOB. PaboTa anmekTpuueckoro Toka. 3akoH JIxoyns—JIeHa. MoOIHOCTh AJIEKTPHUYECKOTO TOKA.

ONEeKTpOABMKYIIAsi CUJIa W BHYTPEHHEE COINPOTUBIEHUE HCTOYHMKA TOKAa. 3akoH Oma Juid 1OJHOU
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(3aMKHYTOH) asekTpudeckol nenu. KopoTkoe 3amplkaHHe. ODJIEKTpPOHHas IPOBOAMMOCTb TBEPIBIX|
METAJUIOB.  3aBUCUMOCTh  CONPOTHUBIICHUS METAUIOB OT Temreparypsl. CBepXNpOBOAMMOCTb.
DnexkTpuueckuii TOKk B Bakyyme. CBOHCTBa »NMEKTpOHHBIX MydkoB. [lomymnpoBoanuku. CoOcTBeHHas U
IIPUMECHast IPOBOAUMOCTD MOJIYNPOBOIHUKOB. CBolicTBa p—N-niepexoaa. IlomynpoBogHUKOBBIE TPUOOPSI,
ONEeKTpUYECKU TOK B pacTBOpaX M pacIulaBax »3JIEKTPOIMTOB. OJIEKTPOJUTHYECKAS] JUCCOLMALMS.
DJIEKTPOJIN3.

[ [pakTHUecKue 3aHATHS:

1. Dnexkrpudeckuit Tok. 3akoH OMa IS y4acTKa LeTH

2. [TociienoBarenpHOE U TApaLICILHOE COSTUHEHUE MPOBOTHUKOB
3. DJIC. 3akon Oma mJ1sl IOJIHOM Leu

4. PaboTa 1 MOIIIHOCTH MIOCTOSSHHOT'O TOKA

e

Tema 4.3
Toku B pa3Iu4HbIX
cpeaax

Conep:xanue yueOHOro MmaTepuaJia:

OnekTpuueckuid TOK B razax. CaMOCTOSTENIbHBIM M HECaMOCTOATENbHbIN paspsa. Momnus. [lnasma.
TexHuueckue ycTpoicTBa M NPaKTHUECKOE NMPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, pPeocTaT, UCTOYHUKU
TOKa, 3JIEKTPOHArPEBaTeNIbHBIC TPUOOPHI, IIEKTPOOCBETHTEIbHBIE TPUOOPHI, TEPMOMETP COIIPOTHBIICHUS,
BaKyyMHBIH 1M0J1, TEPMUCTOPBI U (POTOPE3UCTOPHI, NOTYIPOBOHUKOBBIN IMOJI, FaJIbBAHUKA

Teopernueckue 3aHATHA:
1. DnexTpuyeckuit TOK B MeTaIax, MOIYIPOBOJHUKAX
2. DIIEKTPUIECKHI TOK B Ta3aX, >KHJIKOCTSIX

OK01-OK04,
OKO09.

Tema 4.4
MarsnuTHoe 1oJie.
DJIeKTPOMATrHUTHAS
HHAYKIHS

Conep:xanue yueOHOro MmaTepuaJjia:

ITocTostHHBIE MarHUTHI. B3anmoielicTBrE MOCTOSSHHBIX MarHUTOB. MarHutHoe nosie. BeKTop MarHuTHOM
uHAYKIMK. [TpyuHIMN cynepno3uuyuy MarHUTHBIX Nosied. JInHuM mMarHuTHOW MHAYKUMK. KapTuHa nuHUMA
MarHUTHOM MHAYKLIMM II0JS MOCTOSHHBIX MArHATOB. MarHuTHOE IoJie NMpOBOJHMKA ¢ TOKOM. Kaptuna)
JUHUNA WHAYKUUM MAarHUTHOTO IIOJIS JJIMHHOIO IIPSMOIO IPOBOJHMKA U 3aMKHYTOIO KOJIBLIEBOIO
IIPOBOJIHMKA, KaTyMKN ¢ TOKOM. OnbIT Dpcreaa. BzaumonercTsue npoBOIHUKOB ¢ TOKOM. Cuita Amnepa,
e€ Monynb ¥ HanpasieHue. Cuna JlopeHua, e€ Moaynb U HanpasjeHHE. [[BrkeHne 3apsKEHHON YaCTUILIbI
B OJIHOPOJHOM MarHUTHOM mose. PaGota cunsl Jlopenna. SIBnenue snekrpoMarHuTHONM MHAYKIMH. [10TOK
BEKTOpPa MAarHUTHOM HWHIYKIMH. OJEKTPOABMKYIIAs CUIa HWHAYKIMH. 3aKOH 3JEKTPOMarHUTHOM
naaykunn @apanes. BuxpeBoe anekTpryeckoe mnojue. DIeKTPOABMKYIAs CHUIa UHAYKIMU B IPOBOIHUKE,
JBIKYIIEMCS. IIOCTYNATENIbHO B OAHOPOAHOM MarHUTHOM mojie. IlpaBuimo Jlenna. MHIyKTUBHOCTS.
SIBneHne caMOMHAYKIMH. DIEKTPOABUKYIIAS CHIIA CAMOMHAYKIIMU. DHEPrUusi MArHUTHOTO TOJIA KATYIIKH
C TOKOM. DJIEKTpPOMarHuTHoe noJjie. TeXHU4eckne yCTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: TTOCTOSIHHBIE
MarHMThl, 3JI€KTPOMArHHUThl, IEKTPOABUIaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHII, UHAYKIIMOHHAS I1€Yb

TeopeTnueckue 3aHATHS:

1. MarnuTtHoe nojie. MaruuTHasi UHAYKIHS

OK01-OK04,
OKO09.
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2. MarauTHEII TIOTOK
3. MarauTHbIe CBOMCTBA BEIECTBA
4. Buxpesble TOKU

T

[TpakTrueckoe 3ausTHE:

1. Cuna Amnepa

2. Cuna Jlopenia

3. DIeKTpOMarHuTHasT MHIYKITHUS.
4. S1C unnykuun. CaMOMHITYKIIHS
5. DHeprusi MAarHUTHOTO NOJIst

NP R R

IIpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema 4.5
Inekmpomaznum
Hble A61eHUA 8
npogheccuonanvh
bIX 3a0avax

Cooeporcanue yuednozo mamepuana.

Ilposoonuku, Ousnekmpuxu u NOAYAPOBOOHUKU. Bzaumooeticmseue 3apsaoos. 3axkon  Kynowua.
Onexmpuyeckoe  none.  Jlunuu  HanpaxcéuHocmu — Inekmpuvecko2o — noad.  Paboma  cun
INEKMPOCMAMU4ecKko2o nojs. Iarekmpoémxkocms. Konmoencamop. Onexmpuueckuii mok. McmouHuku
moxa. 3axon [ocoyna—Jlenya. Snekmpoosudxicywas cuia u 6HympeHHee CONpOmMusieHue UCMOYHUKA
moxa. 3asucumocmv CONPOMUBIEHUS Memaniioe om memnepamypsl. Maenumnoe none. Bexmop)
MazHumHou uHoykyuu. Kapmuna nunuii unOykyuu mMacHumuo2o noisi OIUHHO20 NPIMO20 NPOBOOHUKA U
3AMKHYMO20 KONbYEe8020 NPOBOOHUKA, KAMYWIKU ¢ MOKOM. fenenue 31eKmpoMacHuUmHou UHOYKYUU.
DHepeus MacHUMHO20 NOJs KAMYWKU ¢ MOKOM. DieKkmpomazHumuoe noie. TexHuueckue ycmpoiicmea u
NpaKmuyecKoe npumeHenue

Ipaxmuueckue 3ansamusi:

1. Dnexmpuueckue s61eHUA 8 NPOGDECCUOHATLHBIX 3a0AYAX

2. 3axonsl NOCMOSIHHO20 MOKA 8 NPODECCUOHANbHBIX 3A0aA4aAX

3. Dnexmpuueckue npubopvl 8 NPOheccUoOHAIbHOU OesimenlbHOCmU

4. Mazcnummnule aenenus 8 NPogheccuoHanrbHbIX 3a0a4ax

5. Dnexmpomacnummvle sa61eHUsL 8 NPODECCUOHATLHBIX 3a0A4aAX

6. [Ipupoonvie snekmpuueckue A61eHUs 8 NPOPECCUOHANLHBIX 3A0aAYaAX

P FPDNNNDDN

Jlabopamopusie pabomol.
Jlabopamopnas paboma Ne3 «H3yuenue nociedo8amenbHo20 cOeOUHeHUsi NPOBOOHUKO8)
Jlabopamopnas paboma Ne4 «H3yuenue napanienvHo2o coeOuHeHusi NPOBOOHUKOBY
Jlabopamopnas paboma Ne5 «Onpeodenenue 3/[C u 6Hympenne20 cOonpomueieHuss UCmouyHUuKa moxay
Jlabopamopuas paboma Ne6 « Habnooenue deticmaus MaZHUMHO20 NOJIsL HA RPOBOOHUK C MOKOMY
Jlabopamopnas paboma Ne7 « U3yuenue asnenus s1eKmpomMacHumHou UHOYKYUUY

Kontponbras padora Ne3 «DnekTpoMarHeTu3M»

NINDNDDNDNDN

OKO01-OKO04,
OKaO009.
K 1.1, IIK 1.2

Pa3gen 5. Kose0anus v BOJHBI
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HpO(l)eCCI/IOHa.]'ILHO-O])I/IeHTI/IpOBaHHOQ codcpikaHue

12

Tema 5.1
MexaHunyeckue
"
3JIEKTPOMATHUT
Hble KoJIeOaHus

Conep:kanue y4eOHOro MaTepuaJja:

Konebarenbnas cucrema. CBoOOIHBIE MeXxaHWUecKkue koiiebanus. ['apmonndeckue konebanus. [lepuon,
4acToTa, aMIiuTyaa u (aza xonedbanuii. [IpyxuHHBIN MasTHUK. MaTeMaTHYECKU MasTHUK. Y paBHCHHUE
rapMOHUYECKUX Konebanuil. [IpeBparienne sHepruu npu rapMoOHUYEcKuX KojeOaHusx. KomebarenbHbii
KOHTYp. CBOOO/IHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUS B HUICAIBHOM KOJeOaTeIbHOM KOHTYpe. AHalorus
MEXy MEXaHHMYECKUMH M DJIEKTPOMAarHUTHBIMH Kosiebanusmu. @opmyna Tomcona. 3aKoH COXpaHEHHUs
SHEPruu B HJEAIbHOM KoyiebaTellbHOM KoOHType. llpencrtaBieHue o 3aTyXaoIIUX KOJICOaHMSIX.
BreiHykIeHHBIE MexaHW4Yeckue KosieOanus. PesonaHc. BBIHYXIEHHBIE 3JIEKTPOMArHuTHBIE KOJeOaHUS.
[lepemennblil Tok. CHHYCOUMAQIBHBIA IEPEMEHHBIM TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMILTUTYIHOE U
JeMCTBYIOIIEE 3HAUYEHUE CHUJIBl TOKa W HampspkeHus. TpaHcdopmarop. IlpowsBoacTtBo, mepenavya u
noTpedsieHue JIIEKTPUYECKONH HHEPruH. DKOJIOTMYECKUE PHUCKU TPU MPOU3BOJCTBE AIIEKTPOIHEPIHH.

KynpTypa HCHONB30BaHMS JJIEKTPOIHEPIMM B IIOBCEIHEBHOMW JKM3HU. TEXHUYECKHME YCTPOMCTBA H OKO01-OKO04,
IPAaKTUYECKOE IPUMEHEHHE: JJIEKTPUUECKUIl 3BOHOK, TI€HEpaTop MEpeMEHHOIo TOKa, JIMHHUU OKO09.
aJIeKTponepeaay
Teoperuueckue 3aHATHSL:
1. KonebarenbHoe aBmxeHne. MassTHUKU 1
2. BoinyxeHHbIe KoJieOaHus 1
3. DIIEKTPOMAarHUTHBIC KOJIeOaHUs 1
[TpakTuyeckoe 3aHsTHE!
1. [IpeBparienue sHEpruu Npu KouedaTeIbHOM JIBUKEHUU 1
2. DNeKTpOMarHUTHbIE KOJIeOaHus 1
3. [lepeMeHHBIH TOK 1
4. IIpon3BoaCTBO, epeaaya U NoTpeOIeHne IIEKTPOIHEPTHH 1
5. [IpeBparenre sHEPTUH B KOJIEOATETLHOM KOHTYPE. 1
Tema 5.2 Copaepxxanue y4eOHOIro MaTrepuaJia;
MexaHuveckue u MexaHnueckue BOJIHBI, yclioBusl pacnpocTtpaHeHus. Ilepumon. CkopocTh pacnpoCTpaHEHUS M JJIUHA)
3J1eKTPOMATHUTH BoJHBL. [lonepeunsie u npojoiabHble BONHBL. VHTepdepeHus u nudpakins MEXaHUYeCKUX BOJIH. 3BYK.
ble BOJIHbI Cxopocth 3ByKa. ['pomkocTs 3ByKa. Beicota ToHa. TemMOp 3Byka. DIIeKTpOMarHUTHBIE BOJHBI. Y CJIOBHS
U3JIY4YEHUsl HJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus BeKTopoB E, B, v B snekTpomMarHUTHOH OKO01-OK04,
BoitHe. CBOWMCTBa JJIGKTPOMArHUTHBIX BOJH: OTPaXEHHE, MpeIoMIIeHHe, MoJsapu3anus, Iudpakius, OKO09.

uHTepdepeHims. CKOpoCTh AIEKTPOMarHUTHBIX BOJH. lllkanma »7IeKTpoOMarHUTHBIX BOJH. [IpuMeHeHHe
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M ObITY. [IpMHUIMIBI paguocBsa3u U TeneBuieHUs. Paauonokanuys.
ONEeKTpOMarHUTHOE 3arpsA3HEHHE OKpYy)Kawoleld cpeapl. TeXHU4YecKkue yCTpoMcTBa M IPAaKTHUECKOE

PUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTBHI, YIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE M MEeUIIMHE, pajap,
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panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-nieup

Teopernueckue 3aHATHSA:
1. MexanudeckKue BOJTHEL.
2. DIEKTPOMAarHUTHBIC BOJHBI

IIpakTHueckoe 3aHsATHE:!
1. Ilpunnun paguocBssu
2. [IpuMeHeHne >JIeKTPOMAarHUTHBIX BOJIH

Ipogheccuonanvno-opuenmuposannoe cooeprcanue

Tema 5.3
Konebanus ¢
npogeccuonanbhvix
3a0auax

Cooeporcanue yueonozo mamepuana:

Konebamenvnas cucmema. Ilepuoo, uvacmoma, amnaumyoa u gaza konebanuil. Ilpespawenue snepeuu npu
CapMOHUYECKUX KONeOanusax. AHano2us mexncoy MexaHuuecKumMu U 31eKmpoMACHUMHbLIMU KOAeOAHUAMU.
\BoinyowcoenHble Mexanuyeckue xonebanus. Pezomamnc. Bwimyoicoennvie snekmpomaznummusie Ko1eOAHUsL.
Ilepemennwiti mok. Ilpouzeoocmeo, nepedaua u nompeobieHue 31eKMpuUYecKol dHepeuu. IKoI02udecKue]
pucku npu npouzgoocmee snekmposuepeuu. Kynomypa ucnonvzosanus snexmposnepeuu 8 no8ceOHesHOU
brcusnu.  Mexanuueckue 607Hbl, YCI08UA PACNPOCMPAHEHUs. DleKmpomazHummusle 601Hbl. Texnuueckue
ycmpoticmea u npakmuieckoe npumeHeHue

I Ipakmuyeckue 3ausamus:

1. Mexanuueckue xonebanus 6 npogheccUOHANIbHBIX 3A0a4aAX

2. DnexmpomazHumuole Korebanus 6 NPOpecCUoOHAIbHbIX 340a4ax
3. Mexanuueckue 801Hbl 8 NPOPECCUOHATLHBIX 3A0AUAX

4. DnekmpomazcHumuule 80IHbL 8 NPODECCUOHAILHBIX 3a0aUaAX

5. Konebamenvnovie npoyeccyi 8 npogheccuoHanvHol 0esmeibHOCmu

NPNDNDNDDN

Jlabopamopusie pabomol.

Jlabopamopnas paboma Ne8 «Onpedenenue yckopenus c60000H020 NAOEHUs. C NOMOWBIO MAAMHUKAY

N

OKO01-OKO04,
OKO09.
K 1.1, 11K 1.2

KonTpoubHnas padora Ne 4 «KoneGaHust 1 BOJTHBI»

Pa3zmesa 6. OnTuka

16

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE
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Tema 6.1

Conep:xanue yueOHOro MmaTepuaJjia:

Jlabopamopnvie 3anamus:

I'eomeTpuueckas | ['eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OAHOpPOAHOM cpexe. Jlyu csera.
ONnTHKA ToueuHblil UCTOUHMK cBeTa. OTpaskeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. I[locTpoeHne n3odpaxeHuil B
wiockoM 3epkanie. [Ipenomnenue cBera. 3akoHbl MpelomiieHUs cBeTa. AOCOMIOTHBIA IOKa3aTely
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yroa MOJIHOIO BHYTPEHHETO OTPayKEHUS.
Hucnepcus cBera. CinoxHbiil coctaB Oenoro ceera. L{er. CoOuparomiye U paccenBaroye JUH3bL. ToHKas OKO01-OKO04,
auH3a. DOKyCHOE pPAaCCTOSHHME M ONTHYECKas Ccuja TOHKOM JNUH3BL [locTpoeHue wu300pakeHUd B OKO09.
coOuparIMX U paccerBarolIMX JMH3ax. PopMmysia TOHKOW JIMH3bIL. YBEIMUYEHUE, JaBacMoOe JIMH3O0M.
[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.
[TpakTHyeckoe 3aHsTHE:
1. 3axonb! npenoMieHUs. 3aKOHbI OTPAXKEHUS 1
2. JIunzsl. [TocTpoenue n3o0pakeH 1
3. OnTrueckue npuodopsI 1
Tema 6.2 Conep:xanue yueOHOro MmaTrepuaJia:
BosinoBasi ontuka | BonHoBas onrtuka. MaTepdepennus cBeta. KorepeHTHbIE HWCTOYHUKU. YCJIOBHS — HAOIOJICHHUS
MaKCHMyMOB M MHHHUMYMOB B HHTEP(QEPEHIIMOHHOW KapTUHE OT ABYX CHH(A3HBIX KOT'€PEHTHBIX
ucToyHUKOB. Judpakuus ceera. udpakunonnas pemeérka. Y cioBrue Ha0JI0I€HUS TJIABHBIX MAaKCHMYMOB
Opy TaJeHUd MOHOXPOMATHUYECKOTO CBeTa Ha JudpakinuoHHyro pemérky. I[lomspusamus caera.
TexHuueckue ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHE: OYKM, JIyna, (poToammapar, MpOEKIUOHHBIN OKO01-OKO04,
anmnapar, MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(paKIIMOHHAs peréTKa, MOJISPOn]T OKO09.
Teopernueckoe 3aHsATHE:
1. Tucnepcus. UnTepdepenius 1
2. NMudpaxmus 1
3. Buasl ciektpoB. Busl uznyueHuit 1
4. Ontuyeckue npubopsl 1
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooepicanue yuebnozo mamepuana
Toueunvii ucmounux ceema. Ompadgxcenue ceema. Ilperomnenue ceema. 3aKOHbl NPELOMIAEHUA CE8emA.
Llgem. Cobuparowue u pacceusarowue aun3vl. Ilpeoenvl npumeHuUMocmuy 2eomMempuiecKot. ONMuKU.
Tema 6.3 Texnuueckue ycmpoucmeda u npaKmuyeckoe npumeHeHue
Onmuka 6
Ilpaxmuueckue 3anamus:
npogpeccuonanvHnvix 1 T'eomem 5 1
S . pUTecKas ONMUKAa 8 NPOPecCUOHANIbHBIX 3A0a4ax
3a 2. Boanosas onmuka 6 npogheccuonanvrulx 3aoauax 2
3. Onmuueckue npubopuvl 8 NPogheccUOHaAIbHOU 0esimelbHOCMU 1
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1. Jlabopamopuas paboma Ne9 « Onpedenenue noxazames npeiomieHus. Cekia» 2
2. Jlabopamopnas paboma Nel( «H3zmepenue OnuHbl c86emMOoB0U B0IHbLY 2
KonTtpoabsnas padora Ne 5 «Ontuka» 1
Paznesn 7. OCHOBBI cienAJbHOM TEOPUH OTHOCUTEIbHOCTH 2
Tema 7.1 Coaeprxanue y4eOHOro MmarepuaJia
CnenuanbHas ['paHuIBl TPUMEHUMOCTH KJIacCH4Yeckoil MexaHuku. [locTynaTsl cienuanbHON TeOpUN OTHOCUTENEHOCTHU:
Teopus MHBAapUaHTHOCTb MOJYJISI CKOPOCTH CBETAa B BAKyyMe€, IPUHLIUIT OTHOCUTEIbHOCTH DWHIITEWHA. OK01-0K04
OTHOCHTEJIbHOCTH | OTHOCUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeIICHUE OKO09 '
BPEMEHU U COKPALLEHUE JUTMHBI. DHEPTUS U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI. '
CBs13b MacChl C SHEPTUel U UMIYJIHCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOs
Teopernueckoe 3aHsATHE:
1. ITonsitus u noctynarel CTO 2
Pa3nen 8. KBanToBasi pusuka 9
Tema 8.1 Coaep:xanue yueOHOro MmaTrepuaJia:
DJIeMEeHTBI ®oronsl. ®opmyna Ilnanka cBs3m 3HepruM (POTOHA € €ro YACTOTOW. DHEPrHs M UMIYIbC (OTOHA.
KBaHTOBOM onTukm | OTKpeITHE U UccnenoBanue ¢orodddexra. Onpitel A.I'. CtoneroBa. 3akonsl poTodrddexra. YpaBHeHue
OiiHmreiiHa g ¢ororddekra. «KpacHas rpanuna» doroaddexra. lasnenue cera. Omnbitel I1.H. OK01-0K04
JlebeneBa. Xumuueckoe IEHCTBUE CBeTa. TeXHHWYECKHE YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHUE: OK09 '
dboToseMeHT, (OTONATYNK, COJTHEUHAs OaTapesi, CBETOIUO]] '
[TpakTHdeckoe 3aHsTHE:
1. ®oroaddexr 1
2. IlpakTnyeckoe npumeHenue Gorordpdexra 1
Tema 8.2 Copaeprxanue y4eOHOIo MaTepHuaJia;
Ctpoenue atoma | Mogens aroma Tomcona. OnbiTel Peszepdopna mo paccesnuto o-yactuul. [lmanerapHas mojens aroma.
[Toctrynartel bopa. M3nydyenue u norsouieHue GoTOHOB NP NEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPTUU HA|
apyroi. Bungsl cnexktpoB. CHEKTp YpOBHEH SHEpPruu aToMa BOAOpOJa. BoJHOBBIE CBOMCTBAa YacTHIL.
Bonnel ne bponnsa. KopnyckyisspHo- BOnMHOBOW ayann3M. CHOHTaHHOE W BBIHYKJICHHOE H3IIy4YCHHE. OKO01-OKO04,
TexHu4eckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHME: CIEKTPAJIbHBIA aHanu3 (CHEKTPOCKOM), J1a3ep, OKO09.
KBAHTOBBIN KOMITBIOTEP
[IpakTuueckoe 3aHsTHE:
1. Ctpoenue atoma 1
2. TexHu4eckue yCTporucTBa U MPAKTUYECKOE PUMEHEHHE 1
Tewa 8.3 gzgﬁgglﬁlzi?{igqeﬂﬁgl?;&x:;?ﬁ: H:ﬁomHOCTL ctpoeHus siapa. OTKpBITHE PagUOAKTUBHOCTH. OIBITHI OKO1-OK04,
ATOMHOE S17IpO ’ ' ' OKO09.

Pezepdopna mo ompeneneHuio cocraBa paanoakTHBHOrO m3iydeHus. CBoiicTBa anbda-, 6era-, raMma-
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u3nydyeHus. BiusHue paguoakTHUBHOCTHM Ha JKHMBBbIE OpraHu3Mmbl. OTKpBITHE IPOTOHA M HEUTpPOHA.
Hyxnonnas mozaens siapa ['eiizendepra-MBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3otomnsl. Anbda-
pacman. DJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. ['amma- wu3mydeHuwe. 3aKoH PagOAKTHBHOIO
pacmana. DHeprus CBsi3U HYKJIOHOB B siape. Snepubie cuibl.Jledhekt macchl sigpa. SlnepHble peakiuu.
Henenue u cunres snep. Snepusiii peakrop. Tepmosiaepuslii cuntes3. [Ipo0iaeMbl U epCreKTUBBI SIepHON
SHEPreTUKU. OKOJOTMYECKUE aCIEKThl SACPHOM SHEPreTHKU. OJeMEHTapHble YacTulbl. OTKpbITHE
NO3UTpOHA. MeTronbl HAOMIONEHUS ¥ PETHCTpPAallMd  AJIEMEHTApHBIX dacTull. DyHIaMEeHTaIbHbIC
B3aumoeiicTBus. EnuHcTBO (usnueckoit kKapTHHbI MHUpa. TeXHHUYecKHue YCTPONCTBA M MPAKTUUYECKOE
IpUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa, siiepHblid peakTop, aroMHasi 0omba

TeOpeTI/I‘{CCKOG 3aHATHUC!

1. PaguoaktuBHOCTH. M3myuenus 1
2. CTpoeHHe aTOMHOTO sIpa 1
3. DileMeHTapHbIC YaCTHIIBI 1
[IpakTuueckoe 3aHsATHE:!
1. SAnepHbie peakiuu 2

Pa3nen 9. DjieMeHTHI ACTPOHOMMY U ACTPOPU3UKH 6

Tema 9.1 Conep:xxanue yueOHOro MmaTepuaJja:

Crpoenue Otanbl pa3BUTHS acTpoHOMHH. [IpuKiiamHOe W MHPOBO33PEHUYECKOE 3HAYEHUE AacTpOHOMHH. Bupl

ConneuHoli cucteMbl | 3B€3aHOr0 Heba. Co3Be3nusi, sipkue 3BE3IbI, TUIAHETHI, WX BUAUMOE JBIKeHHE. CoOJIHEUHash CHUCTEMa.
Connue. ConneuHas akTUBHOCTh. Mcrtounuk »sHeprunm ConHua u 3BE3A. 3BE3ABI, UX OCHOBHBIC
XapakTepucTuku.  JluarpaMma  «CHEKTpalbHBIM  KJIacC —  CBETHUMOCTBY».  3BE3NBI  TJIABHOW
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» MJis 3BE3] IJIaBHOM MOCIEAO0BATEIbHOCTH.
Buytpennee crpoenue 3B€31. CoBpeMEHHBIE TIPEACTABICHHS O MPOUCXOXKIEHNU U 3BoJtonnu ConHIa u
3BE3M. OTtanbl *KU3HMU 3BE34. Muteunslil Ilyte — nama [Mamaktuka. [lonoxxenue u nBuxenue ConHIA B
I'amaktuke. Tunel ranaktuk. Paguoranaktuky n kBa3zapel. YEpHbIE IBIPHI B sipax raJlakTUK. BeenenHas. OK01-OK04
Pacmmpenne Beenennoii. 3akon Xa60ma. Pazberanue ranaktuk. Bun 38é3nH0ro HebGa. Teopust bonbiioro OK09 '
B3pbIBa. PenukroBoe m3nmydenuwe. Macmrabnas cTpyktypa Bcemennoi. Meraranaktuka. Hepeménnbie '
po0OJIeMbl ACTPOHOMHUH
Teopernueckoe 3aHATHE: 1
1. ActpoHOMUS U €€ CBSI3b C APYTUMHU HAyKaMH 1
2. Bun 3Bé3nHOrO Heba 1
3. CTpoeHHEe COTHEUHOM CUCTEMBI 1
4. 3Be3 bl 1
5. l'anaktuku 1

6. [losiBienue u pazsutue BeenenHoit
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Koncynpramuu 8
V[ugpepenyuposannsiii 3auem 2
Bcero: 148
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3. YcioBus peanu3anum NporpaMmbl 00111e00pa3oBaTeJIbHOM U CIAIIINHbBI

3.1. TpebdoBaHUsA K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneYeHU o

Peasm3anus nporpaMMbl AUCHHUILUIMHBI TPeOyeT HATHYUS Y4eOHOro Ka0uHeTa (PU3NKH.

O06opynoBaHue yueOHOTO KaOHMHETA:

1. [Tudposas nabopaTopus 1o HU3MKE A YIUTEIS;

2.1ludporas maboparopus o GpU3MKe 71 yUESHUKA;

3.Bechl TexHUYECKHE C pa3HOBECAMH;

4. KommuiekT 171 1a00paTOpHOTO MPaKTUKyMa [0 ONTHKE;

5. Kommutekt 115t 1a00paTOpHOTO MPAKTHKyMa M0 MEXaHUKE;

6. Kommekt ans 1abopaTopHOro MpakTHUKyMa MO MOJEKYISIpHOW (u3MKe U
TEPMOAMHAMHUKHY;

7.Kommnekt pis 7ab0OpaTOpHOTO MpakTUKymMa [0 AJIEKTPUYECTBY (C
TEHEPATOPOM);

8. AmniepmeTp 1ab0paTOpPHBIN;

9. BonbT™meTp 1a60paTOPHBIN;

10. TepmomeTp mabopaTOpHBIii;

11. bapometp-anepous;

12. biok nuTaHus peryanpyemMblii;

13. Buneokamepa /i pabOThI C ONITUYECKUMHU TPUOOPaMHU;

14. T'urpomeTtp (TICUXpPOMETP);

15. I'py3 HaOOpHBIH;

16. JlunamMoMeTp 1eMOHCTPAIIMOHHBIN;

17. KoMIUTIeKT MOCYAbl IEMOHCTPAITMOHHOMN C IPUHAIC)KHOCTSIMH,

18. MaHOMeTp KHUAKOCTHOUN JEMOHCTPAIIMOHHBIN;

19. MeTp 1eMOHCTPaIlMOHHBIN;

20. Hacoc BakyyMmHBbIii KomoBckoro;

21. CTONHK IOABEMHBII;

22. llltaTuB 1eMOHCTPAIIMOHHBIN (PU3NUECKHIA,

23. Habop IeMOHCTPAIIMOHHBINA 110 MEXaHUYECKUM SBIICHUSIM;

24. Habop n1eMOHCTPAIIMOHHBIN [0 MEXaHUYECKUM KOJIeOaHUsIM;

25. Habop JIeMOHCTpaIMOHHBII BOJTHOBBIX SIBJICHHIA,

26. CtakaH OTIMBHOI IEMOHCTPAIIOHHBIIA;

27. TpyOxa HerotoHna;

28. [ap IMTackans;

29. Habop IeMOHCTpAalMOHHBIN MO MOJEKYISIpHOH (HU3HKE W TETUIOBBIM
SIBIICHUSIM;

30. Habop JieMOHCTpaIIMOHHBIH TT0 Ta30BBIM 3aKOHAM;

31. HaGop kanusisipos;

32. KamepTOHBI Ha PE30HAHCHBIX SIHKAX;

33. KoMIIeKT npoBo/I0B;

34. Maraut xyrooOpa3HbIii;

35. MarHur nojaocoBO# JeMOHCTPAIIMOHHBIN;

36. MammHa 31eKTpoopHas;

37. Halop 1no u3y4eHnt0 MarHuTHOTO 10JIs1 3eMIIH;

38. HaOop nmeMOHCTpaIMOHHBIN TT0 MATHUTHOMY ITOJTFO KOJIBIIEBBIX TOKOB;

39. Halop 1eMOHCTpAIIMOHHBIH 110 TIOCTOSTHHOMY TOKY;

40. Habop AeMOHCTPAIMOHHBIH MO AIEKTPOIUHAMUKE;

41. Halop anst AeMOHCTpAIMH MAarHUTHBIX TOJIEH;

42. Habop a1t IeMOHCTpAIMH YJIEKTPUUECKHUX TOJICH;

43. Tpancopmarop yueOHBINH;

44, Tlamouka CTEKIISIHHAL,

45. Tlanouka 300HHTOBAS,
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46. Tlpubop Jlena,

47. CTpenku MarHUTHBIE HA ILITATUBAX;

48. CynTaH 31eKTPOCTaTHYCCKUI;

49. IlItaTuBHI H3OIUPYIOIIKE;

50. DrnexTpomarHuT pa3OOpHBIN;

51. HaGop 1eMOHCTpaIMOHHBIN 0 TE€OMETPUIECKON ONTHKE;

52. Ha0op neMOHCTpaIMOHHBIN 110 BOJHOBOW ONITHKE;

53. KoMIIIeKT HarJIsAHBIX TOCOOMIA AJIS TOCTOSTHHOTO MCIIOJIb30BAHUS;

54. KoMIuieKT mopTpeToB ajst opopMiieHUs KaOUHETa,

55.  KoMIIeKT JeMOHCTPAlMOHHBIX Y4EOHBIX TaOIHII.

[Tpu Hamu4yuu HEOOXOAUMOTO 000PYAOBAHUS 3aHATHS O (PU3UKE B HEKOTOPHIX CIydasiX MOTYT

MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTebHON OPraHU3aI[Mi MAaCTEPCKUX WIIU JIAOOPATOPHUSIX.

3.2. UudopmanuonHoe odecriedenne 00y4yeHus

Ilepeyenb pexoMeHaAyeMbIX yueOHBbIX H31aHuii, UHTepHeT-pecypcoB, 10NMOJHUTEIbHON
JUTEepaTypbl

OcCHOBHbBIE HCTOYHUKH:

Jmutpuesa B.®. ®usuka: ba3oBblil ypoBeHb: yU4eOHUK /111 00pa30BaTeNbHbIX OpraHU3alMil,
peanu3yonmx 00pa3oBaTelIbHBIE MPOTPaMMbl CpeaHEro npodeccruoHanbHoro odbpazoBanue, 1-e usgm,
M: Akanemus, 2022r.

HOmutpueBa B.®. Owusuka: ba3oBblii ypoBeHb: COOpPHHK 3adau Jis 0O0pa3oBaTeIbHBIX
OpraHu3alfii, pealn3yIomuXx o00pa30BaTENbHBIE NPOTPAMMBI  CPEAHETO MPO(PECCHOHATBHOTO
oOpa3zoBanue, 1-e uzn, M: Akagemus, 2022r.

JlonoTHUTeIbHBbIC HCTOYHUKH:
1.  JmutpueBa B. ®. ®usuka jis npodeccuil ¥ crenuanbHOCTEH TEXHUUYECKOTO MPOQUIIS:
JIEKTPOHHOE  y4yeOHOe M3/aHue (MHTEpaKTUBHOE HJIEKTPOHHOE NPUIOXKEHUE)  JUIs
00pa3oBaTeNbHBIX YUPEIKICHHUH cpel. pod. oopasoBanus. — M., 2022.
KacesnoB B.A. MmttoctpupoBanHslii atnac o ¢gusuke: 10 kmace.— M., 2022.
KacesiroB B.A. MimmoctpupoBanHbii aTiiac o pusuke: 11 xmace. — M., 2022.
4.  Tpodumona T.N., dupcos A.B. ®usuka ams npodeccuii u cnennanbHOCTENH TEXHUYECKOTO U
€CTeCTBeHHO-Hay4YHOT0 Tipoduieii: CoopHuK 3a1ad. — M., 2023.
5. Tpodumosa T. 1., ®upcos A. B. ®usuka a5 npodeccuil U crennanbHOCTeN TEXHUYECKOTO
M €CTECTBEHHO-HAay4YHOTO npodueii: Pemenns 3agau. — M., 2022,
Tpodumona T. 1., Pupcos A. B. dusuka. CripaBounuk. — M., 2022.
7.  ®upcos A. B. ®usuka ansa npodeccuil U crnennaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YHOTO Mpouiel: yaeOHUK Ui 00pa3oBaTeNbHBIX YUPEXKIECHUH cpel. mpod. oOpa3oBaHUs
/mox pen. T. U. Tpopumonoii. — M., 2023.

w N

o

HNHuTepHeT-pecypcsl

1. Engunas xomnmexkims uu@poBbIX oOpa3zoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/ - TekcT: 2MEKTPOHHBIH.

2. EcrectBeHHO-HayuyHble JKkcnepuMeHTsl — ®usuka: Komnexkums Poccuniickoro
ob6rreodpaszoBarenpHoro moprana. - URL: http://experiment.edu.ru / - Tekct: 37K TPOHHBIHA.

3. Jlaboparopus o0y4yeHus buzuKu " aCTPOHOMHUU NCMO PAO. -
URL: http://physics.i0s0.ru - TekcT: 31eKTpOHHBIH.

4. Oenepanbublii mopran «Poccuiickoe obpazoBanuey». - URL: http://www.edu.ru - Tekcr:
JJIEKTPOHHBIN.
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4. KOHTPO.1b ¥ OLIEHKA Pe3y/IbTATOB OCBOCHMSI THCIHMILIHHBI
KoHTpo1b M OlleHKa pacKpbIBalOTCA uepe3 (HopMupoBaHHE OOIMX M HPOQecCHOHATBHBIX
KoMIleTeHIi. KommeTeHun MODKHBI OBITH COOTHECEHBI C IPEAMETHBIMU pe3yiabTaTtamu. Jlis
KOHTPOJISL U OLIEHKU pE3yJIbTaTOB OOyYEHHs IPENoJaBaTelb BHIOMPAET (POPMBI U METOMABI C YYETOM
npodeccruoHann3anuy 00y4eHus 110 MPOrpaMMe JUCIUITITHHBL.

Kon
hopMupyembIx
KOMIIeTeHIIMH

Pasznen/Tema

Tun oneHoYHbIX
MeponpUATHI

OKO01-OK04, OKO09.

Pasnen 1. Temsr 1.1

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3
Pasmen 4. Teme1 4.1.,4.2,4.3,4.4
Pasznen 5. Temnr 5.1., 5.2.

Pazgen 6. Temnr 6.1.,6.2.

Pa3zgen 7. Temsi7.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pa3zzgen 9. Temnr 9.1

- YCTHBIH OMIPOC;

- (QpoHTaTBHBIHOIPOC;

- Tect;

- MpaKTUYECKUe paboThI;
- nmabopaTopHbIe padOTHI;
- KOHTpPOJIbHBIE PabOTBHI.

K 1.1, IIK 1.2

[IpodeccronanbHO -OPHEHTHPOBAHHOE
CoJIepIKaHue:

Paszgen 1. Temnr 1.1

Pasnen 2. Temnr 2.4.

Paznen 3. Temsr 3.4

Pasnen 4. Temsr 4.5

Paznen 5. Temsr 5.3.

Paznen 6.Temsl 6.3.

- JlJaboparopHbie paboTHI;
- TBopueckue paboThl;
- [IpoexTHble pabOTHI.
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