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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMbBI YYEFHOI
JAUCHUITIMHBI « PU3UKA»

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH MpodecCHOHATBLHOU
o0pa3oBaTeJIbHOI MPOrPaMMBbI:

IIporpamma JUCLUIIINHBI SBIIACTCS 4acCTbIO OCHOBHOM
npodeccuoHanbHO oOpa3zoBaTenbHOM mnporpammbl CIIO, peanuszyemoii Ha 0ase
OCHOBHOI'0 00LIEro 00pa3zoBaHusi, U BXOJIUT B 00111€00pa30BaTeNIbHbINA LUK y4eOHOTO
TIaHa.

Pabouas mporpamma y4eOHOW IMCLUMIUIMHBI pa3padOTaHa Ha OCHOBE
®denepa’abHOr0 TOCYAAPCTBEHHOIO0 00pPAa30BaTENbHOTO CTaHAApPTa CPEIHEro OOIIETro
oOpa3oBaHUs U MPUMEPHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, O0J00PEHO Ha
3acenanuu Ilemarornueckoro cosera ®I'BOY IO UPIIO npotokonom Ne6/2025 ot
«18y» anpens 2025 rona.

1.2. Ileqb U NJIAHUPYeMBbIe Pe3yJIbTATHI OCBOCHUSA TN CIUNINHBI

1.2.1. Hean AUCUMIJIMHBI:

Comepxanue  IporpaMMbl  00IeoOpa3oBaTEIbHONM  AUCHUINIMHBL — Dusmka
HaIpaBJICHO HA JOCTIKCHUE CIEAYIOIIHNX IEeH:

* ¢opMupoBaHHWE WHTEpPECAa U CTPEMJICHHS OOydYalOMMXCA K HAydHOMY
W3YUYCHUIO MTPUPOIBI, PA3BUTHE MX WHTEIUICKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

*  pa3BUTHE MPEACTABICHUA O HAYYHOM METO]IC TTO3HAHUS

1 GOpPMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBICHHSIM;

* ¢dopMHupOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa W3y4YeHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

* (opMupoOBaHHE YMCHHI OOBSCHATH SBJICHHUS C MCIOJB30BAHHEM (PHU3HUUICCKUX
3HAHHUH W HAYYHBIX JOKA3aTEIbCTB;

* ¢opMHupOBaHWE TIPEACTABICHUA O pOAM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue ITuX 1esnei 00eceurnBaeTcsl pelnieHueM CIeIyoNInX 3a1a9

B IIpoIIecce U3yueHus Kypca GU3NKN Ha YPOBHE CPEIHETO O0IIeTo 00pa30BaHUs:

*  TPUOOPETeHHE CHUCTEMbl 3HAHUK 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAS MEXAHHUKY, MOJICKYJIAPHYIO (U3HKY, IIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH;

* ¢dopMHupOBaHUE YMEHUN TIPUMEHSITh TEOPETUIECKUE 3HAHUS

JUIsl OOBSICHEHUS (PU3NYECKUX SIBJICHUM B IPUPOE U JJIsl MPUHSTHS TPAKTUUECKUX
pEIIEHU B MOBCEIHEBHOM KU3HH;

*  OCBOCHHE CIOCOOOB PEIICHUS PAa3IMYHBIX 3a7a4 C SIBHO 33JIaHHON (hpU3ndecKoi
MOJIENIbIO, 3ajlad, TMOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE CO3/IaHue (PU3NYECKOU
MOJIeJIA, COOTBETCTBYIOIIEH YCIOBHSIM 3a]1a4H;

* moHMMaHWEe (U3MUECKUX OCHOB U TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO CPEIY;



*  OBJAJEHUE METOJIAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS

U TpOBEJACHUS (PU3NUECKHX OJKCIIEPUMEHTOB, aHajiu3a U MHTEpIpETaIluu
uH(dOpMaIUK, ONPECIICHHs IOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTaTa;

* CO3JAaHHME YCJIOBUM Uil PA3BUTUS YMEHUH MNPOECKTHO-UCCIEA0BATEILCKOM,
TBOPYECKOU JICATECIBLHOCTH.

OcobenHocts (GOpPMHUPOBAHUS COBOKYMHOCTH 3ajady HW3Y4YeHUs (UBMKU IS
CUCTEMBI ~ cpenHero  mnpodecCHOHAIBHOTO  OOpa3oBaHMsS  3aKJIIOYaeTcss B
HEO0OXOJAMMOCTH peasin3alui npodhecCuoHaAIbHON HAMPABICHHOCTH PEIIaeMbIX 3ajad,
yuéta 0ocoOeHHOCTEHN chephl NeATeTbHOCTH OYAYIUX CIEeIHAIUCTOB.

[Iporpamma no gu3uke mpeaocTaBiIsieT BO3MOKHOCTD ISl pean3allii pa3InyHbIX
METOJAMYECKHUX MOIXO00B K OpraHu3aiui o0ydeHus Gu3nKe Mpu yCIOBUU COXPAaHEHUS
00s13aTEIbHON YaCTH COJIEPKaHUSI Kypca.

1.2.2. IlnaHupyemblie  pe3yJIbTATHI O0CBOCHUA 001eodpasoBaTeIbHOIM
aucUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oo6mme xommnerenimu (nanee — OK) u npodeccronanbHbie KOMIETEHITUH (anee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHU, METANpPEIMETHbIMU U
IpeIMETHBIMU pe3ysbTaTaMu o0ydeHus 6azoBoro yposHs (naiee — [I1P6) ®I'OC COO
NPEICTaBJICHBI B TAOJIHIIE:



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIu i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS NPOrPaMMBbI MO TMCHHUIJIMHE

Oo6mue!

JMcuunIMHapHble?

OK 01. BriOupars
CHOCOOBI pPeLIeHHUs
3ama4y
npodeccHoHaIbHOMI
JEATEIBHOCTH
MPUMEHUTEIBHO

K Pa3IM4YHbIM
KOHTEKCTaM

JInyHOCTHBIE Pe3ybTaThl JOHKHBI OTpaXkaThb B 4YaCTU
TPYIOBOI'O BOCIIUTAHMUSL:

-  TOTOBHOCTH K
MacTepcTBa, TPYI0JII00HeE;

- TOTOBHOCTH K aKTHUBHOU
TEXHOJOTUYECKOM W  COLMAJIbHOM  HAIpaBJICHHOCTH,
CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJIbHO BBITIOJIHATH TaKyIO JICSITEIIbHOCTD;

- UHTEpeC K pa3nu4yHbIM cdepaMm TpodhecCHOHATHHOM
NIeSITEIbHOCTH,

- TOTOBHOCTb MW CIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU.

MeranpeameTHbI€ pe3yIbTaThl JOJDKHBI OTPaXKaTh:

OsBaagcHue YHUBEPCAIbHBIMU y49eOHBIMU
IMO03HABATEIIbHEIMM ACHCTBUSIMU:

a) 0a30BbIC JJIOTUYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBATh M aKTyaJU3UPOBATH
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTaHABIMBATh
CYIIECTBCHHBIM MPHU3HAK WJIM OCHOBAHWS [JISi CPaBHECHHUS,
knaccupukamuu U 000OIICHWsS;  ONpeAeNsaTh  Ieln
JeATEIbHOCTH, 3aJlaBaTh MapamMeTpbl H KPUTEPUH HX
JIOCTH>KEHUSI; BBISIBJISATh 3aKOHOMEPHOCTHU U MPOTHUBOPEUUS
B paccMaTpUBAEMBIX SIBICHHUSIX; BHOCUTh KOPPEKTHUBHI B
NEATEeTLHOCTh, OIEHWBATh COOTBETCTBHE PE3yJIbTaTOB

OCO3HAaHHUC IICHHOCTH

TpyAay,

JCATCIIbHOCTH

I1P6 1. CopMupOBaHHOCTh HPEACTABICHUNA O DPOJIU
U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOI Hay4yHOU
KapTHHE MHpPa, O CHUCTeMooOpasyiomeld poiau (U3MKH B
pa3BUTHH €CTECTBEHHbIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCHIUCKHUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHue  (U3WYECKOW  CYHNIHOCTH  HaOII0JaeMbIX
SABJICHUI MUKPOMHUpPA, MAKpOMHUpPA M METaMHpa; OHUMaHHe
POJIM aCTPOHOMHHM B MPAKTUUYECKON JEATEIbHOCTH YeJIOBEKa
U JalbHEeHIIeM HayyHO-TEXHHUYECKOM Ppa3BUTUH, pPOJIU
bu3uKn
B (opmupoBaHuM  Kpyrosopa U  (QYHKIIHMOHAIbHOU
IPaMOTHOCTH YeJIOBeKa JUIS PEIICHHS MTPAKTUIECKHX 3a/1a4;

I[MP6 2. CdopMHUPOBAHHOCTH YMEHHU paCIO3HABATH
¢dbusznueckue sBICHHUS (MPOLECCh) W OOBSICHATH HMX Ha
OCHOBE  M3YYEHHBIX  3aKOHOB:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE
NajJiecHue Tell, JBW)KEHUE IO OKPYKHOCTH, HHEpIMs,
B3aMMOJICHCTBHE TeJI, KOJeOaTeIbHOE IBIKEHHE, PE30HAHC,
BOJIHOBOE JBIOKeHHE; audy3usi, OpOyHOBCKOE ABIKEHHE,
CTPOCHHUE KUJIKOCTEH M TBEPHBIX TeJ, U3MEHEHHE 00beMa
TeJI NP HarpeBaHUM (OXJIaKICHUH), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHJEHCallMs, IUIaBJI€HHE, KpHCTaIIU3alys,
KUIIEHHE,  BJIAXHOCTh  BO3/yXa, CBA3b  CpeAHeH
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LEJISIM, OICHHBATh PUCKU TIOCIEIACTBHNA JCATEIBHOCTH;
pa3BUBaTh  KpEaTHMBHOE MBINUICHUE TPH  PEIICHHH
KU3HEHHBIX MPOOIIEM;

0) 6a30BBIC UCCIICIOBATEILCKUE JICHCTBHS:

- BJIAJCTh HaBBIKAMH Y4YCOHO-HCCIICOBATEIBCKOW H

MPOEKTHON  NIeATENbHOCTH, HaBBIKAMH  pa3pelieHus
po0Jem;

- BBIBIATH TPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh  3ajJady, BBABUTATh THIIOTE3y €€

pELIEHHs], HAXOAUTh apryMEHTBI JJIsI JOKA3aTeIbCTBA CBOMX
YTBEPXKACHUH, 3aaBaTh apaMeTPbl U KPUTEPUU PEILICHNUS;

- aHAJM3UPOBAThH MOJIYYEHHBIE B XOJI€ PELLICHUS 3a/1auu
pe3yabTaThl, KPUTHUYECKH OLIEHHBATh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh NE€PEHOCUTh 3HAHHMS B IIO3HABATEJIbHYIO U
MPAKTUYECKYIO YaCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETPUPOBATh  3HAHHS
MPEeIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UJEH, MpeJjiaratb OPUTHHAIbHbBIE
MOJXO/Ibl U PEIICHUS;

- TPOSBIATh CIOCOOHOCTh WX HCIIOIB30BAaHUS B
MMO3HABATEJIbHON U COI[MATIbHOM MPAKTHUKE;

-IIPOSIBIISATH CHOCOOHOCTD u TOTOBHOCTD K
CaMOCTOATEIIBHOMY MIOUCKY METOJIOB petieHus
MPaKTUYECKUX 3aJa4, MPUMEHEHUIO Pa3IUYHbIX METOJ0B
IMO3HAHMS,

- CTaBUTHh M (HOPMYyJIHUPOBATH COOCTBEHHBIE 3a/a4d B
00pa3oBaTebHON NESITEIIBHOCTH M )KU3HEHHBIX CUTYyaIUsX;
BBISIBIIATh ~ MPUYUHHO-CIICJICTBEHHBIE  CBS3M W IS
JI0KA3aTeJIbCTBA CBOUX YTBEPKIACHUI, 3a4aBaTh MapaMeETPhI
U KPUTEPUU PEILICHUS aKTyalu3upoBaTh 3a/1a4y, BbIJBUTATh
TUIIOTE3y €€ PElIeHUs, HAXOUTh apT'yYMEHTHI;

U3  pasHbIX

KWHETUYECKOW SHEPTUH TEIUIOBOTO IBIIKCHUS MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoi, TMOBBIIIICHUE JABJICHHUS Ta3a
NPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIY
mapamMeTpaMH  COCTOSIHMS ~ Ta3a B H30MpoIeccax;
AJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE 3apsA0B, HarpeBaHUE
NPOBOJHUKA C TOKOM, B3aUMOJCWCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIHS, ASHCTBUE MAarHUTHOTO TMOJIS
Ha TPOBOAHMK C TOKOM W JIBHKYIIWHCA  3apsm,
DIIEKTPOMArHUTHBIE KOJEOaHWsS W BOJHBI, MPSIMOIHHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXCHUE, IPEIOMIICHHE,
uHTephepeHyst, Audpakuus ¢ [OJNApHU3alUsi  CBETa,
qucriepcus cBeta; (OTOdNIEKTpUdeckuii 3¢ (ekT, CBETOBOE
JTaBJIEHUE, BO3HUKHOBEHME JIMHEHYaTOro CIEKTpa aTroMa

BOJIOPOJA, €CTeCTBEHHAs " HCKYCCTBEHHAs
PaaOaKTHBHOCTH;

[1P6 3. Brnagenue ocHoBomoNaraommMu Gu3nueckuMu
IIOHATUAMU u BEIn4YnHaMu, XapaKTCPU3YHOIHUMU
dusznyecKkue TpoIecChl (CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKEHUEM, B3aUMOJCHCTBHEM Tell, MEXaHMYECKUMH
KONeOAaHUSAMHU ¥ BOJIHAMH;  ATOMHO-MOJICKYJISIPHBIM
CTPOCHMEM  BENIECTBA,  TEIUIOBBIMH  IPOIECCAMH;

AJIEKTPUYECKUM M MAarHUTHBIM TIOJISIMHU, JJIEKTPUYECKUM
TOKOM, DJJIGKTPOMAarHUTHBIMH KOJICOAHHUSMH U BOJHAMHU;
OIITHYCCKUMH  SBJICHUSIMH, KBAHTOBBIMH  SIBIICHHSMH,
CTPOEGHHEM aToOMa M aTOMHOTO si/Ipa, paJuO0aKTUBHOCTHIO);
BJIAJICHUE  OCHOBOINOJIAralOMIMMUA  ACTPOHOMUYECKUMU
MOHATUSMHU, TTO3BOJISIIOIIMMH XapaKTEPU30BaTh IMPOIECCHI,
MPOUCXOMSIIME HA 3BE3/aX, B 3BE3JHBIX CHCTEMax, B
MEXTIAKTHYCCKON Ccpele; ABMKEHHWE HEOCCHBIX Tell,
SBOJIIOIHIO 3BE3]T M BeeleHHoi;

I[IP6 4. Bnamenue 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU
u teopusiMu (3akoH BcemupHoro tsarotenus, [, I u III
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- aHAIM3UPOBATH MOTYYCHHbIC B XOJI€ PEUICHUS 3aJaul
pe3ysIbTaThl, KPUTHUUYECKH OIEHUBATh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHUAX; JaBaTh
OIICHKY HOBBIM CHTYyaIlUsiM, OIICHWBATh MPUOOPETCHHBIH
OTIBIT;

- pa3zpabarbIBaTh MJIAH PEUICHUS MPOOIEMBI C y4ETOM
aHall3a MMEIOIIUXCS MAaTepHAbHBIX U HeMaTepuaIbHBIX
pPECYpCOB; CTaBUThb MPOOJEMBl M 3a/Jayu, JOMyCKarollue
aTbTEPHATUBHBIC PEIICHUS

3akoHbl HpIOTOHA,
DHEpPIUH, 3aKOH

3aKOH COXPAHCHHUS MEXaHUYECKOMN
COXpaHEHHUs HMIYJbCa, MPUHIUI
CyHCpHOSI/IIII/II/I CHII, HpI/IHHI/IH paBHOHpaBHOCTI/I
WHEPIUATbHBIX CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMS BEIECTBA, Ta30BbIC
3aKOHBI, TEpPBbIM  3aKOH  TEPMOJMHAMMKH;  3aKOH
COXpPaHEHHs JIEKTPUUECKOro 3apsaa, 3akoH Kynona, 3akoH
Oma nmna ywactka uenu, 3akoH OMa i MOJHOH
AJIEKTpUYECKOM 1enu, 3akoH J[xoyns - JleHma, 3akoH
BHGKTPOMaFHHTHOfI HUHAYKIWUU, 3aKOH COXpaHeHI/Iﬂ 3Heprm/1,
3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEHHUs CBETa, 3aKOH
OTpaXXEHHUsI CBETa, 3aKOH TNPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHUsl SHEPIHH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH
COXpaHEHHUs JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHCHHS
MacCOBOT'O YHCIIa, MOCTYJIaThl bopa, 3aKoH paiMOaKTHBHOTO

pacmazna);  yBEpEHHOE  HCIIOJIb30BAHME  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHalu3e (PU3NYECKUX SIBIICHUU U
IIPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJaMH HAyYHOT'O
MO3HAHUS, UCIIOJIB3yEMbIMH B (pU3MKE: MPOBOAUTH MpPSIMbIe
U KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEJINYMH, BbIOMpas
ONTUMAaJbHBINA CIIOCOO M3MEPEHHUS U UCIOJIb3Ysl U3BECTHbIE
METOJBl OLIEHKM TOTPEIIHOCTEd HW3MEpPEHUN, NPOBOIUTH
UCCIICIOBAaHUE  3aBUCUMOCTEH  (DU3MYECKMX  BEIMYHH
C HCIOJIb30BAaHHEM TMPSAMBIX H3MEPEHUH, OOBSICHATH
MIOJIyYEHHBIE Pe3yJIbTaThl, UCIIOIB3YS (PU3NUECKUE TEOPHH,
3aKOHBI U MOHSTHUSA, U JIeNIaTh BbIBO/BI; COONIIOIaTh IpaBUIIa
0e30macHOTO Tpyna
IpU TMpPOBEIEHUU MHCCIEAOBaHUNH B paMKax Y4eOHOTo

JKCIIEPUMEHTA u y4eOHO-HUCCIIE0BATENBCKON
JIeSATEIIbHOCTH c HCII0JIb30BaHUEM U(PPOBBIX
MN3MEPUTEIBHBIX YCTPOMCTB 1 71a00paTOPHOTO
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000pyI0BaHUS; c(OPMHUPOBAHHOCTb  IPEJCTABICHUH
0 METOJIax IOJIy4YECHHs HaAyYHBIX aCTPOHOMHYECKUX 3HAHWM;

[MIP6 7. CdopMHPOBAaHHOCTH yMEHHUS  pelIaTh
pacueTHbIE 3a/1a4M C SIBHO 33JaHHOM (PH3HMUECKON MOJIENbIO,
UCIIOJIB3YS ¢buznueckue 3aKOHBI
U TpUHLUIBI, HA OCHOBE aHajau3a YCJIOBUSA 3aJauu
BbIOMpPATh (PU3MUYECKYIO MOJEINb, BBIAEIATH (U3NUECKUE
BEJIMYUHBI U (DOPMyJIbl, HEOOXOAUMBIE AJISI €€ PELICHMS,
MPOBOAMTH  pacueThl U  OLEHUBAaTh  pPEajIbHOCTh
MOJTYYEHHOTO 3HAYCHHUs (PU3MUECKOW BEIMYMHBI, pEHIaTh
KaueCTBEHHbIE 3a/1a4H, BBICTpauBas JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIENOYKY PaCCyKICHHUHM C OIOpPOM Ha
U3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MONCKA, aHAJIHM3a

Y MHTEPIIpEeTalun
uHpopManuu

1 uHGOPMAIMOHHBIE
TEXHOJOTHH IS
BBITIOJTHEHUS 33134
npo¢ecCuOHATBHON
JESATCIIEHOCTH

JIMYHOCTHBIE Pe3yibTaThl JODKHBI OTpakaTh B YaCTH
IIEHHOCTH HAyYHOTO TTO3HAHMUSI:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKd ¥ OOIIECTBEHHON TMPAKTUKH, OCHOBAHHOTO Ha
JMANIore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHHME S3BIKOBOM M YHUTATEIbCKON
KYJBTYPBI KaK CPEJICTBAa B3aUMOJICHCTBUS MEXKTY JIIOABMHU U
MMO3HAHUS MUPA;

MeramnpeameTHbie  pe3yibTaThl  AOJKHBI
OsBnageHue YHUBEPCAIbHBIMU
MMO3HABATEILHBIMU JEHCTBUSIMH:

B) pabora ¢ uHpopmaImei:

- BJIAJICTh HaBBIKAMHU TIONyYEeHHs] HHPOPMAIMH W3
HCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSATEILHO
OCYILIECTBIISITh ~ TMOUCK, aHallu3, CHUCTEeMATH3alui0 |
HMHTEPIPETANNIO MHPOPMAIIUU PANUYHBIX BUIOB U (HOpM

OTpaXkaTh:
y4eOHBIMU

I[IP6 5. YMmeHue yuyuTHIBaTH TPAHMIBI MPUMEHEHUS
M3YYEHHBIX (U3UYECKUX MOJENICH: MaTepuaibHas TOYKa,
WHEepIMaibHasl CUCTEMa OTCYETa, WCaJIbHBIN ra3; MOoaenu
CTPOCHUSI Ta30B, XUJIKOCTEH M TBEPABIX TEJ, TOUYCUYHBIN
ANEKTPUUECKUH 3aps, s/iepHas MOJAENb aTOMa, HyKJIOHHAs
MOJEJb aTOMHOTO sapa
MIpU pelIeHnr GU3NIECKUX 3a1a4;

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOW IMO3HIIMH TIO
OTHOIIEHHUIO K (u3nyYecKoil mHpopMaluu, MoIy4aeMoin us3
pa3HbIX HUCTOYHHKOB, YMEHHUH HCIIOJB30BaTh HU(POBHIC

TEXHOJIOTHH JUISL IIOHCKa, CTPYKTYypUPOBAHHU,
MHTEpIpeTallud M TpeJICTaBIeHUs] y4eOHOH M HayyHO-
HOITYJISIPHOM UHpOpMaINH; pa3BUTHE yMEHUI

KPUTHUYECKOI0 aHaIK3a Moxy4aeMoi nHbopMauu




IIPEJCTaBICHHUS;

- cOo37]aBaTh TEKCThl B Pa3INYHbIX (hopMaTax ¢ y4yeToM
Ha3HauYeHUs WH(OPMAIMH U LIEJIEBON ayJAUTOPHUH, BBIOUpas
ONITUMAIIBHYIO (hOpMY MPEICTABICHHUS U BU3YyaTH3aIHHL;

- HCHOJB30BaTh CpPEACTBA HWH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOT U B peleHnn
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX
3a/a4 ¢ coOJ0IeHNeM TPeOOBaHHMI APrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECypcocOepekeHus], IPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BIaJeTh HAaBBIKAMH pACIO3HABAHUS W  3aIUTHI
uHpopmanuu, UHHOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH

OK 03. IImanupoBats u
peann30BbIBATh
CcOOCTBEHHOE
npodeccroHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEeINPUHIMATEIBCKY
10 JICATEIBHOCTD B
npodeccroHanbHOI
cdepe, UCTIOTB30BATh
3HAHUS M0 MPABOBOM U
(uHaHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYyaIHAX

JIn4HOCTHBIE pe3ybTaThl JOJKHBI OTpaXkaTb B 4YaCTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS

- CIIOCOOHOCTH OLICHMBATh CHUTYallMI0 M IMPUHHUMATh
OCO3HAHHBIE PEIICHMs, OPHUEHTHPYSICh Ha MOPAIBHO-
HPaBCTBECHHBIC HOPMBI
Y LIEHHOCTH;

-OCO3HAHME JINYHOTO BKJIAJ B [IOCTPOCHUE YCTONYUBOIO

Oymymiero;

MertanpeaMeTHbIe Pe3yiabTaThl JOJKHBI OTPAXKATh:
Osrnanenne YHHUBEPCATbHBIMU pPETYJISITUBHBIMU
JNEUCTBHUSIMU:

a) CaMOOpTaHMU3AIUS:

- CaMOCTOATEIbHO OCYLIECTBJIATH [1O3HABATEJIBbHYIO
NESTENbHOCTh,  BBIABISATH  MPOOJIEMBI,  CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33aaud B 00pa3oBaTeNbHOM
JIEATEIbHOCTH U )KU3HEHHBIX CUTyalUsIX;

- CaMOCTOSITEJIBHO  COCTAaBIATh IUIAH  pELICHUS
MPOOJIEMBI C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U IIPEANIOYTEHUN;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3HUIIUU TIO
OTHOILICHHUIO K (U3UUECKOW MH(POPMAIIUH, TIOTyIaeMOl U3
pasHBIX HMCTOYHHMKOB, YMEHHI WCIIOJIIB30BaTh HU(POBHIC

TEXHOJIOTHH JUTS TIOUCKA, CTPYKTYpHUPOBaHHUS,
UHTEpIpETalud ¥ TPEICTABICHUS Y4eOHOH M HaydHO-
MONYJIAPHOMN uHpOpMaINH; pa3BUTHE YMEHUH

KPUTUYECKOT'0 aHaJIN3a MoJlydaeMoi HHpOpMauu




- 1aBaThb OLICHKY HOBBIM CUTYaLlUsIM;

CrocoOCTBOBaTh  (POPMUPOBAHUIO U TPOSBICHUIO
IIMPOKOM  SpyIUIMM B  pa3HbIX o0OJacTsIX 3HaHUH,
[IOCTOSSHHO ~ MOBBIIATH  CBOHM  OOpa3oBaTEeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJb30BAaTh MPHUEMbl  pediaekcuu  JUls
CUTYalllH, BBIOOPA BEPHOTO pEILICHMS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH
pelieHus

110 UX CHWIKEHUIO

OLIEHKU

OK 04. O¢dpexruBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTHBE
Y KOMaH/Je

JInyHOCTHBIE pe3yibTaThl JOKHBI OTpakaThb B 4YaCTU
LIEHHOCTU HAyYHOI'O MTO3HAHMUSL:

-OBNIQJICBAaHNE HABBIKAMU Y4YeOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM
M COIMAJIbHOMN JIeITCILHOCTH;

MeranpeameTHbIe Pe3yJbTaThl
OBnanenue YHUBEPCAIbHBIMU
JICCTBUSAMU:

0) COBMECTHAs IeITEIIbHOCTD:

- TIOHUMaTh H  HCIOJIb30BaTh
KOMAaHIHOH

Y MHAUBHIyaJIbHOM paboThI;

- BBIOMPATh TEMATHKY W METOJIbI COBMECTHBIX JICUCTBUN
C yd4eTroM OOIIMX HMHTEPECOB W BO3MOXKHOCTEH KaKIOTO
YyjieHa KOJIJIEKTUBA;

OOJDKHBI  OTPaXKaTh:
KOMMYHHUKATHUBHBIMUA

MpEeuMyIIecTBa

- HOpHUHUMAThL [OCJIH COBMECTHOM ACATCIIBHOCTH,
OpraHU30BbBIBATDH
H KOOpAWHHUPOBATH ,I[eﬁCTBHSI o €€ HOOCTHKCHUIO:

COCTABJIATH IIJIaH JEHCTBHU, PacCHpenesaTh POJIU C YUYETOM
MHEHUI Y4aCTHUKOB, OOCYXKIaTh Pe3yJIbTaThl COBMECTHOMN
paboTsI;

I1P6 10. OBnageHue ymeHHsIMH paboTaTh B TpyIIe
C  BBIIOJHEHHEM  DPA3JIMYHbIX  COLMAIBHBIX  POJIEH,
IUIAHUPOBATh PaOOTY TPYIIIBI, PAMOHAIBHO paclpeemsaTh
JeSTeJIFHOCTh B HECTAHAAPTHBIX CHTYaIMsIX, aJeKBAaTHO
OLIEHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYMIBI B
pelieHne paccMaTpruBaeMon mpoodIeMbl
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-OLIEHMBAaTh KayecTBO CBOETO BKJIaJa U KaXAOro
y4acTHMKa  KOMaHIpl B  OOmMMH  pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
-TIpejyiaraTh HOBBIC TPOCKTHI,
MO3UIIMN  HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHUYECCKON
3HAYUMOCTH; KOOPJIUHUPOBATH
U BBITOJHSTH pabOTy B YCIOBUSAX PEANbHOT0, BUPTYAJIbHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;
-OCYIIECTBISTh MTO3UTUBHOE
MIOBEJICHHE
B Pa3NMYHBIX CHUTYyalHsX, WPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM.
OBnanenue YHUBEPCATbHBIMU
NEUCTBUSIMU:
T') IPUHATHE ce0s U APYTHX JIOJICH:
- IPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX JIIOJCH TpH
aHaJIN3e PE3yJIbTATOB JEATEILHOCTH

oncHuBaTb HUIACU C

CTPATCTUYCCKOC

PEryJIITUBHBIMU

OK 05. OcyuiecTBisTh
YCTHYIO U TUCBMEHHYO
KOMMYHHKAIUIO Ha
roCyJIapCTBEHHOM
si3pIke Poccuiickoi
denepanuy ¢ y4eTOM
ocobeHHOCTEH
COITMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

JIM4HOCTHBIE PE3yJbTaThl JOJKHBI OTPa)xaTh B YaCTH
ACTETHYECKOI'0 BOCIIUTAHHMS:

- DCTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUYAsi ICTETUKY
ObITa, HAYYHOrO M TEXHHUYECKOrO0 TBOPYECTBA, CIIOPTA,
Tpyna
M OOIIECTBEHHBIX OTHOIIICHUI;

B 00JIACTH MATPHUOTUICCKOTO BOCITUTAHHSI IPOSIBIISTH:

-IICHHOCTHOE  OTHOIIEHHE K  TOCYAapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY W TIPUPOJHOMY HACIEIHIO,
NaMSITHUKaM, TPAJUIUSAM HapoJoB Poccuu, MTOCTHIKEHUSM
Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPY/C;

MeranpeameTHble pe3yabTaThbl JOJKHBI OTPAXKATh:
Osnaneuue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMMU:

a) oOIIeHue:

I1P6 1. CopMupOBaHHOCTh NPEACTABICHUNA O POJIU
U MecTe (PU3MKH U aCTPOHOMUHU B COBPEMEHHOIN Hay4yHOU
KapTHUHE MHpPa, O CHUCTeMooOpasylomeid poiau (U3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCHIUCKHUX
U 3apyOeXHBIX YYEHbIX-(DU3MKOB B pa3BUTHE HAYKWU;
NOHMMaHue  (U3WYECKOW  CYHNIHOCTH  HaOI0JaeMbIX
SBJICHUH MUKPOMHpA, MaKpOMHUpa U MEraMmupa; OHMMaHHe
pOJIM aCTPOHOMUU B IIPAKTHUYECKOM AESITEIbHOCTH YEJIOBEKA
U JaJbHEMIIEeM HayYHO-TEXHUYECKOM pPAa3BUTHUH, POIU
bu3uKn
B (GOpMHpOBaHMM Kpyrozopa H  (yHKIIMOHAIBHON
IPaMOTHOCTH Y€JI0BEKa JIIsl pEIeHUs] TPaKTUYECKUX 3a]1a4
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- OCYIIECTBIIATh KOMMYHHUKAIIMM BO Bcex cdepax
KU3HU;

- pPa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS
C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

OK 07. CopneiicTBOBaThH
COXPaHEHHUIO
OKpYKaroIiei cpeibl,
pecypcocOepexeHHIO,
MIPUMEHATH 3HAHUS 00

JImuHOCTHEBIE PE3YJIbTAThl JOJUKHBI OTpaXXaTb B 4YaCTHU
9KOJIOTUYECKOT'O BOCIIUTAHMUS:

- chOpMHUPOBAHHOCTh  JKOJOTUYECKOW  KYIBTYPHI,
MOHUMAaHUE BITUSTHUS COLIMATIbHO-9)KOHOMUYECKUX
MPOLECCOB HAa COCTOSTHHUE MPUPOJHON U COLUAIBHOM CPEIbl,

[MIP6 8. CdopMuUpOBaHHOCTH YMEHHS TNPUMEHATH
NOJTYYEHHBIC 3HAHUS [Tl OOBSICHEHUS YCIOBHIA MPOTEKAHHS
bu3MUECKIX SIBJICHUH B npupoze
u ST HPUHATHS HPaKTUYECKHX perieHuit

B IIOBCEIHEBHOM >XU3HMU IUIL oOeciieyeHus Oe30IIaCHOCTH

W3MEHEHUH KIIMMaTa, OCO3HaHUE  IIOOAJBHOTO  XapakTepa  HKOJIOIMYECKUX | IpU O0OpalieHHH ¢ OBITOBBIMU MPUOOPAMU U TEXHUUECKUMU
TIPUHIIMIIBI npooiem; YCTpOICTBaMH, COXpaHEHUS 3710pOBbsl M COOIOEHHSI HOPM
OepeKIMBOTO - IJAHUPOBAaHUE M OCYLIECTBIECHHE JAECUCTBUHM B | DKOJIOIMYECKOIO TIIOBEACHMS B OKpYXKAIOLIEH Cpene;
IIPOU3BO/JICTBA, OKpY>KaloIllel cpelie Ha OCHOBE 3HAHUS 1ieJiell yCTOWYMBOIO | MOHUMaHWe HEOOXOAMMOCTH TNPUMEHEHUS JOCTH)KEHUH
3¢hHEeKTUBHO pa3BUTHS YEJIOBEUECTBA; buzuku U TEXHOJIOT Ui
NIeicTBOBATh B aKTUBHOE HENpHsITHE JAEHCTBHM, NPUHOCALIMX Bpel | Ul pallMOHAIBHOIO MPUPOIONOIb30BAHUS

YpE3BhIYANHBIX OKpY>Karollen cpene

CUTYaLUsAX

1.2.3. lIpodeccnonaibubie kKomnerenuu (aanee - IK)

MK.2.3 OcymiecTBIATh KOHTPOJIb KQ4€CTBA TEKYIETO COJAEP>KaHUS ITyTH, PEMOHTHBIX U CTPOUTEIBHBIX PaboT.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0beM yueOHOM TUCHMILJIMHBI U BUAbI Y4eOHOM padoThI

Buna yueOHo# padoThI O0beM B yacax

O0beM 00pa3oBaTe/ILHOI NPOrpaMMbl Y4€0HOI0 MpeaMeTa 144
1. OcHOBHOE cOIep:KAHHE 95
B T.4.:

Jlexuuu, ypoku 53
JlaGopatopHbIe 3aHATHUS 26
[TpakTHyeckue 3aHITUs 16
2. CamocTosaTe/IbHAsA padoTa o0yuarwmerocsi (Bcero) 19
IIpomeskyTouHas arrectanus (3k3ameH Bo 11 cemecTpe) 30




2.2. TemaTu4eckuii JIAH U COJleP:KaHNe TMCHUILTHHBI «PU3UKa)»

Coaep:kanne yaeGHOro MmaTepuaia (0CHOBHOE H PO(hecCHOHATBHO Dopmupyemble 001IHE H

HaumenoBanue O0BpeMm

OpPHEHTHPOBAHHOE)®, 1a00PATOPHbIE U NPAKTHYECKHE 3AHATHS, npogeccHoOHaNbHbIE
pa3aesioB U TeM . 4acoB
NPHUKJIATHON MOAYJIb (IPH HAJTUYHMH) KOMIIeTCHIIUH
1 2 3 4
Pasnen 1. Pu3uka M MeTO/IbI HAYYHOI0 MIO3HAHUS
Tema 1.1 Conep:xkanue y4ye0OHOIr0 MaTepHuaJia: 2
Beenenue ®u3smka - Hayka o npupoje. Haydnsle METObI MO3HAHUS OKPYIKAIOIIETO MUPA.

Ponb skcneprMeHTa M TEOpUHU B MPOLIECCE TO3HAHUS MTPUPOJABI. DKCIEPUMEHT
B (usuke. MojaenupoBanue (HU3MYECKHX SBICHWH M mpoueccoB. Haydnble
runore3bl. DU3MYECKHUE 3aKOHBI W TEOpUU. ['paHUIBl NPUMEHUMOCTH 1

OK 03
¢usnveckux 3akoHOB. [IpuHiun coorBercTBUsA. Ponp m mecro ¢usukum B OK 05
(hopMUpOBaHHM COBPEMEHHOW Hay4HOH KapTUHBI MHUpa, B MPAKTHUYECKOMN
NEeITEILHOCTH JIIOJIEN
CamocrosTenbHas paboTa 00y4aroIMXCs: MOTYYUTh IPOU3BOIHBIC €TUHULIBI B 1
cucreme CU.
Pasznea 2. MexaHHKAa 25
Tema 2.1 Conep:xxanue y4e0OHOro MaTepuaJia:
Kunematuka Mexanuueckoe JBukKeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOI'O JIBMIKEHUS.
Cucrema orcueta. Tpaekropus. [lepemenienne, CKOpocTh (CpeaHsisi CKOPOCTh, OK 01
MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUalbHOM TOUKH, UX MPOCKIUU Ha OK 02
ocu cucteMbl KoopauHaT. CloKeHHUE NMEPEMEIICHUN U CIIOKEHUE CKOPOCTEH. OK 04
PaBHOMEpHOE U paBHOYCKOPEHHOE MpPsIMOJMHEHHOE ABWXKeHHE. I 'paduxu 4 OK 05
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IYyTH W I[EPEMEIICHUS OK 07
MaTepualibHOW TOYkH OT BpeMeHH. CBoOOnHOE majgeHue. YCKOpeHHe K 2.3

cBoOOIHOTO MasieHus. KpuBonunHeitHoe nBkeHue. J[BmkeHHue MaTepuaabHOU
TOYKM [0 OKPY>XKHOCTH C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTbIO. YTIIOBas
CKOpPOCThb, JIMHEWHas CKopocTh. Ilepuwom W  yacTtora  OOpalieHUs.
LleHTpocTpeMuTeNnbHOE YCKOPEHHE. TeXHMYSCKUE YCTPOMCTBA U MPAKTHYCCKOE

3 O6paszoBarenbHas OPraHU3alKs BIPABE CAMOCTOATENLHO ONMPEAENATh MOCIENI0BATENLHOCTD U3YUEHHS Pa3/IeNioB U TEM, BXOJAIIMX B HUX, @ TAKXKE MEPEPacIpeaessTh KOJUIECTBO
4acoB JUIsI OCBOGHHsI OOYYalOIIMMHCS Y4eOHOro Marepuaja, C y4YeTOM JIOTHMKH ()OPMUPOBAHUS HPEAMETHBIX PE3yJIbTaTOB, OOLIMX W TNPOQECCHOHAIBHBIX KOMIIETECHIIMH,
MEXXIPEJMETHBIX CBSI3€H C IPYTrHMMH JTUCLIUILIMHAMH 00111e00pa30BaTeIbHOTO U 00LIepodecCHOHaNbHOTrO HUKIoB yuebHoro miana OIT CIIO.




MPUMEHEHHE: CIUJOMETP, JBIDKEHHWE CHApSJIOB, IEMHBIE W PEMEHHBIE
nepegaun’™

IIpakTH4YecKoe 3aHATHE

IIpaktnueckoe 3anarue Nel Kunematuka

CamocTosTenpHas padoTa 00yJaronuXxcs: MOBTOPEHUE, 3a/1a49H, 3aII0THUTh
CPaBHUTEIBHYIO TAOJIMITY IPSIMOJIMHCHHBIX JIBHYKCHHI.

Tema 2.2
JAnnamuka

Coaep:xanue yueOHOro MaTepuaJa:

IIpunuun  orHocurensHOocTH  ['amunes.  Ilepebii  3akoH  Hbrorona.
Nuepumaneupie  cuctembl  orcyera. Macca Tema.  Cuma.  [lpunnum
cynepno3unuu cuia. Bropoi 3akoH HploOTOHa 11 MaTrepuaabHOM TOYKU B
nHepuuansHoil cucteme otcuera (MCO). Tperuit 3akon HproToHa s
MaTEPHAIBHBIX TOYEK. 3aKOH BCEMHUPHOro TAroreHus. Cuna tsxectu. Ilepsas
KocMmHueckasi ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Tpenwue.
Bunsl Tpenus (mokosi, ckosbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUs U cuiia TpeHus nokos. Koo duuument tperns. Cuna
CONPOTHUBIICHUS IIPU JBUKCHHUM Teja B KUIKOCTH MM rase. [locTynarensHoe
W BpamareabHOe JABIDKEHHE a0CONIOTHO TBEPAOTrO Tela. MOMEHT CHIIBI
OTHOCHUTEJIBHO OCH BpaiieHusd. 1lneuo cunbl. YcinoBus paBHOBECHS TBEPLOTO
tena B MCO. TexHuyeckue yCTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE:
NOJUIIUITHUKY, TBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB™

JlaGopaTopHble 3aHITHA

JlaGopatopHas pabora Nel. MccienoBaHue yciaoBUH paBHOBECHS TBEPIOTO
TeJ1a, UMEIOLIET0 OCh BPAILICHMSI

CamocrosiTenapHas padoTa 00yJaromuxcs: yaeOHHUK, 3aJa4H.

Tema 2.3
3aKoHBI COXpaHEeHHs B
MeXaHHMKe

Conep:xxanue y4ye0OHOIro MaTepuaJia:

Mexanunueckast padora u MomHocTh. Kunernueckas sneprus. [lorennuanbHast
SHEpTHsl. 3aKOH COXpaHEHUsI MEXaHUYECKOW dHEepruu. PaboTa CHIIBI TSHKECTH H
cunsl ynpyroctd. lIpumeHenue 3akoHOB coxpaHeHus.  Mcnomnb3oBaHue
3aKOHOB MEXaHHMKH JUIsl OObSICHEHUSI IBH)KEHUSI HEOSCHBIX TeJl U JUIsl Pa3BUTHS
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KOCMHUYECKUX HCCIEOBAaHUM, TpaHUIBI MNPUMEHHUMOCTH  KJIACCHUECKOU
MexXaHUuKH. VIMITyibC MaTepuanbHOM TOUYKH (TeNa), CHCTEMBbl MaTepHUaIbHBIX
ToueKk. VMmmynbc cuiabl U WM3MEHEHUE HMMIYyJIbca Tela. 3aKOH COXpaHEHUS
nmiryibca B UCO. PeaktuBHOe nBmxeHue. PabGora cuiabl. MOIIHOCT CHIIBIL.
Kunernueckass sHeprusi MaTepualbHOW TOYKH. Teopema 00 H3MEHEHHUH
KuHeTHu4eckor sHepruu. I[loreHumanbHas sHeprus. [loTeHnumanbHas SHEprus
yapyro aeGpopMUPOBAHHON TpPYKHUHBI. [loTeHIIMaNbHAS SHEPTHS Tella BOIH3U
noBepxHoctu 3emiu. l[loTeHuuanbHble W HEMOTEHUHUAJbHBIE CUJIBI. CBS3b
paboThl HEMOTCHIUATBHBIX CHJI C W3MCHCHHEM MEXaHMYECKOH JSHepruu
CHUCTEMBbI TeJ. 3aKOH COXPAaHCHUS MEXAHWYECKOW DHEpruu. YNOpyrue u
HEYIPYTUe CTOJIKHOBEHUS*

IIpakTH4YecKOe 3aHATHE

[Ipaktnyeckoe 3anstre Ne2 Omnpenenenne KodQQHUIHMEHTa KECTKOCTH
PY’KUHBI

JlaGopaTopHble 3aHSITHA

JlaboparopHas pabota Ne2. MccnenoBanue cBs3u padOThI CHIIbI C U3MEHEHUEM
MEXaHWYECKOW DHEPTUHU Teja Ha MPUMEpE PACTSHKCHHS] PE3HHOBOTO JKI'yTa

CamocrosiTenapHas padoTa 00yJaronuxcs: yaeOHHUK, 3a1a9u

Pa3nea 3. MoJiekyJsipHasi

¢u3uKa ¥ TEPMOAMHAMHUKA

22

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHYeCKOI Teopuu

Coaep:xanue yueOHOro MaTepuaJa:

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-KMHETHUECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe apmwkenue. Juddysus. Xapaktep IBHKEHUS U
B3aUMO/JICHCTBUS YacTul] BelecTBa. MoJenu CTpOeHUs razoB, KUAKOCTEH U
TBEPIBIX TEJI U OOBSCHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX MOJIEINIEH.
Macca u pa3zmepsl Mosnekya. KonudectBo BemiectBa. [locrosiHHas ABoranpo.
Tennosoe paBHoBecue. Temmeparypa m ee m3mepenue. Illkana temmeparyp
Henbcus. Mogens uaeanbHoro rasza. OCHOBHOE YPaBHEHUE MOJIEKYJISPHO-
KMHETHYECKOW TEOPUHU HUJealbHOTO ra3a. AOCONOTHAs TeMIepaTypa Kak Mepa
CpelHel KMHETUYECKOM SHepruM TEeIUIOBOIrO JBMXKEHMs dacTull rasza. llkama
temrniepatyp KenpBuHa. T'a3oBble 3akoHbl. YpaBHeHue MeHpeneesa-
Knaneiipona. 3akon [anproHa. HM3ompounecchl B HACaIbHOM Traze C
MIOCTOSIHHBIM __ KOJIMYECTBOM __ BemiecTBa.  I'paduueckoe  mpencTaBiieHHE
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M30TPOLIECCOB: H30TepMa, M30X0pa, M300apa. TexHUUECKue YCTpoicTBa H
MPaKTUYECKOe MPUMEHEHHUE: TePMOMETp, OapomeTp™

CamocrosiTenpHas padoTa 00yJaronuxcsi: yaeOHHUK, 3aJa49H.

JlaGopaTopHble 3aHATHS

JlaGopaTopHas pabota Ne3. M3ydeHHne 0HOTO M3 U30IIPOIIECCOB

Tema 3.2
OcHOBBI
TepMOlII/IHaMI/IKI/[

Coaep:xanue y4yeOHOro Marepuasia:

Buytpennsiss sHeprus. PaGota u Tteronepeaaya. KoaumuecTBO TEIUIOTHI.
VYpaBHenue TtemnoBoro Oananca. [lepBoe Hauyajgo  TepMOJIMHAMHUKH.
AnuabatHblii  mpomecc. Bropoe Hauano TepMmoauHamMHMKH. TemsoBble
JIBUTATEIIN. KIIg TETUIOBOTO JIBUTATEIIS. Oxpana TIPUPOJIBI.
TepMonuHaMuueckass cuctemMa. BHYTpeHHSs SHEprusi TEpPMOIAMHAMMUYECKOMN
CUCTeMBbl M crocoObl ee wu3MeHeHus. KomumuecTBo TemnoTsl M pabdoTa.
BHyTpeHHss 3HEpTUsa 0JHOATOMHOIO HJEAJIILHOTO ra3a. Buael tennonepenaun:
TEIUIONPOBOAHOCTb, KOHBEKIIMS, W3JIydeHUE. YJIelbHas TEIIOEMKOCTh
BemiectBa. KonuuectBo TemioTsl npu  Terionepenade. [lonartue 06
aguabatHoM mpouecce. IlepBblii 3akoH TepmonuHamMuku. Ilpumenenue
NEpPBOr0  3aKOHa  TEPMOJMHAMMKM K  M3omponeccaM. ['paduyeckas
UHTEprpeTanust  paboTel  raza.  Bropoil  3aKOH  TepMOJIMHAMHUKHU.
HeoGpatumocTts mporeccoB B mpupopae. TerioBble MamMHbL. [IpuHIMIIEL
JecTBUS TEMI0BbIX MalluH. [IpeoOpa3zoBaHus S3HEPTUH B TEIVIOBBIX MallIMHAaX.
Koadduuuent nonesnoro neiicreus TemnoBoil mamuubl. Huka KapHo u ero
KO3 (ULMEHT  MOJIE3HOTO  JEHCTBUSA.  DKOJOTUYECKHE  MPOOJIEMbI
TEIUIODPHEPTeTUKU. TEeXHUUYECKNEe YCTPONCTBA M IMPAKTUYECKOE NPUMEHEHUE:
JIBUTATEIb BHYTPEHHETO CropaHusi, ObITOBOM X0JIOAUIbHUK, KOHAULIMOHEP™

CaMocTosTeIbHAs pa60Ta 06yqa}01u1/1xc51 y‘-Ie6HI/IK, 3agaun

Tema 3.3
ArperaTHbie COCTOSIHUA
BenlecTBa U pazoBbie
nepexoabl

Conep:xanue y4eOHOro MaTepuaJia:

[Tapoobpa3zoBanue u koHneHcarus. Mcnapenue u xuneHue. AOCONIOTHASs U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3/yxa. HachllleHHBI map. YaenbHas TEIioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMICPATYpPhl KHIICHHS OT JIABJICHMSL.
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Tsepnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIUS CBOWMCTB
kpuctamioB. Kuzakue kpuctamuibl. CoBpeMeHHble MaTepuaibl. [lnaBieHue u
KpUCTaJUIM3anus. YaenbHas Terora riasineHus. CyOnumanusi. YpaBHEHUE
TeIoBoro Oanganca™

HpaRTuquKoe 3aHATHE

IIpaktrnueckoe 3aHsatue Ne3 OCHOBBI TEPMOJIUMHAMHUKH

CamocrostenpHass paboTa oOyyaromuxcs: Y4eOHUK, BBIPACTHTh JIOMa
KPHCTAJUI COJIM U OITMCATh Mpoliece KpucTayum3anuy. [loaroToBka k 3a4eTty mo
pazgeny «MoekynsipHas (U3MKa ¥ OCHOBBI TEPMOJINHAMHKID)

Pa3nea 4. DiiekTpoguHaAMHUKA

11

Tema 4.1
DJIeKTPOCTATHKA

Coaep:xkanue yueOHOTo MaTepuaJa:

DnexTpu3alys Ten. IJIeKTpUUeCKUui 3apsia. J[Ba Buaa 3IeKTpUUYECKUX 3apsiioB.
[IpoBOAHMKYM, JAMPJAEKTPUKH U  MOJYNPOBOJHUKU. 3aKOH COXpPaHEHUs
aNeKTpUYecKoro 3apsiaa. Bzaumopeiicteue 3apsaoB. 3akoH Kynona. Toueunsiid
ANEKTPUICCKUH 3apsi. DIeKTpudeckoe mosie. HampspkeHHOCTh 3JIEKTPHIECKOTO
nosist. [TpuHIMI cyneprno3uuu MeKTpUIecKuX nosei. JINHUM HanpssKeHHOCTH
ANeKTpUYecKkoro moiiss. Pabora cuir anekTpocraTHdeckoro mosis. IloreHiman.
Paznocts moteHnuanoB. [IpoBOAHUKN U NUAIEKTPUKH B DIEKTPOCTATUYECKOM
noyie. JImdnekTpudueckass MPOHHUIIAEMOCTh. JIEKTPOeMKOCTh. KoHmeHcarop.
DNEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHcAaTopa.  OJHeprus  3apsiKeHHOTO
KOHIeHcaTopa™

ITpakTH4yecKoe 3aHATHE

[Ipaktrueckoe 3anaTue Ne4 KonjgerncaTopsl

CamocrosrenbHas paboTa 00yJaronmxcs: yaeOHUK, U300pa3uTh rpadudecku
KapTUHBI IEKTPUIECKUX TOJIEH pa3InYHbIX CUCTEM 3apsi/IOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.2
IHocTossHHBIN
JIEKTPUYECKUH TOK.
Toxku B pa3jiu4yHBIX
cpenax

Coaeprxanue yueOHOro MaTepuaJa:

DNeKTpUYeCKUd TOK. YCIOBHUS CYIIECTBOBAHUS d3JIEKTPUUECKOTO TOKa.
Ucrounuku Toka. Cuna Toka. [locrosinubiit Tok. Hanpsikenue. 3akon Oma st
y4acTKa Lenu. DJIEKTPUUECKOE COIMPOTUBICHHE. YIEIbHOE COMPOTUBIICHHE
BeuiecTBa. IlocrmenoBarenbHoe, MapajsieNbHOE, CMEUIAHHOE COEAMHEHHE
MPOBOMHUKOB. Pabora »snexkTtpuyeckoro Toka. 3akoH JDxoyns-Jlenna.
MOMHOCTh 3JEKTPUYECKOTO TOKA. DIJIEKTPOIBMKYIASl CHJIa U BHYTpPEHHEE
COTIPOTUBJIEHWE HMCTOYHWKA TOKa. 3akoH OMa g TOJHOW (3aMKHYTOM)
anekTpudyeckol nenu. KopoTkoe 3amblkaHue. OJIEKTPOHHAs IMPOBOJUMOCTH
TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTHUBIICHUSI METAJJIOB OT TEMIEPATYPHI.
CBepXIpoBOAUMOCTD. DJIEKTPUUECKUH TOK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX
nyukoB. [lomynpoBoguuku. CoOcTBeHHass M INPUMECHas MPOBOJUMOCTH
moTynpoBoAHUKOB. CBolicTBa p-n-niepexona. [1oaynpoBOIHUKOBBIE TPUOOPHI.
DnexTpuyeckuid  TOK B pacTBOpax M pacilaBaX  3JEKTPOJIHUTOB.
DIEKTPONUTHYECKAsT JUCCOLMAIINS. DIEKTPOJINU3. DIEKTPUUECKUN TOK B rasax.
CaMOCTOSITeIbHBIA U HECAMOCTOSTEIbHBIN pa3psia. Momaus. ITnasma*

1 cemectp:

MaKCHMAaJIbHAsi HArpy3Ka:

O0s13aTe/IbHas HATPY3Ka:

Jleknun:

JadopaTopHble 3aHSATHUSA:

NPAKTHYCCKUC 3AaHATHUA:

CamocrosiTesibHas padoTa

Tema 4.3
MaruuTHoe moJe.
JIEKTPOMarHUTHasA
HHAYKIUS.

Conep:xkaHue y4yeOHOIro MaTepuaJia:

IlocTtossHHBIE MarHUTHI. B3amMoaeiicTBHE ITOCTOSHHBEIX MAarHUTOB. MarHHMTHOE
nosne. Bektrop MarHuTHON uHAyKuuu. [IpuHUIMN Cyneprno3uiMv MarHUTHBIX
nosiei. JInHMM MarHuTHOM MHAYKUMU. KapThHa JNMHMI MarHUTHOM MHIYKIUU
I0JIsI TOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa
JUHAA WHAYKIUA MarHUTHOTO TIOJIS JUIMHHOTO TIPSMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJBLEBOIO IPOBOJHUKA, KaTylKu ¢ TokoMm. OmbIT Dpcrena.
B3anmopeiictBue mpoBOAHMKOB ¢ TokoM. Cwmima Awmrmepa, e€e MOJIyiab H

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.3
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HanpasieHue. Cuna JlopeHma, ee Moayls M HampasieHHe. J[BukeHue
3apsKEHHON YacTHIBI B OAHOPOJIHOM MarHuTHoOM nose. Pabota cuiel JlopeHua.
SIBneHue JNEKTpOMAarHUTHOM MHAyKUMH. [IOTOK BEKTOpa MarHUTHOU
UHAYKIMHA. OJIEKTPOJBIKYILNAS CWIA HMHIYKIUHM. 3aKOH 3JIEKTPOMATHUTHOU
unaykuun @apanes. BuxpeBoe aiekTpudecKkoe noie. DIeKTPOABUKYIIAs CUla
UHAYKIMM B TPOBOJHUKE, ABMXKYLIEMCS IIOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM nose. IIpasuno Jlenna. MHAyKTUBHOCTS. SIBIIEHHE CAMOMHIYKIUU.
OneKTpOoABMKYLIasl CHUJIa CAMOMHAYKIMHA. DHEPrUsi MArHUTHOTO IOJI KaTYIIKN
C TOKOM. DJIeKTpOMAarHUTHoe rnoje*

IIpakTHYecKoOe 3aHATHE

[TpakTrueckoe 3ansaTue Ne5 Cuna Amnepa, cuia JlopeHia

JlabopaTopHble 3aHATHS

JlaGopaTtopnast pabora Ned. VccienoBanue ACHCTBUS TOCTOSHHOTO MarHuTa
Ha PaMKy C TOKOM

JlaGopaTopnast pabora NeS5. H3ydeHue sBICHUS DIIEKTPOMarHUTHOM
UHAYKIAU

CamocrosiTenpHas paboTa 00yJaronuxcs: TOBTOPEHUE, 3a/1aun

Pa3gen 5. Kosied0anusa v BOJHEBI

20

Tema 5.1 Mexauunueckue
U 3JIEKTPOMATHUTHBbIE
KoJ1e0aHus

Conep:xxanue y4ye0OHOro MarepuaJia:

Konebarensnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHus.
lNapmonnueckue konebanwus. [lepuos, yactora, ammiutyaa u $asza KoaecOaHmil.
[IpyxuHHBIN MasITHUK. Marematuueckuit MAasITHUK. YpaBHeHue
rapMoHHuYeckux konebanuil. IlpeBpamieHue sHepruM NpU TapMOHHYECKUX
konebanusax. KoneOatenbHblli KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE
KojeOaHus B HA€aIbHOM KOJeOATeTbHOM KOHTYpE. AHAJIOTHUS MEeXay
MEXaHUYEeCKUMHU U 3JIEKTPOMarHuTHbBIMH Konebanusimu. @opmyna TomcoHa.
3aKOH COXpaHEHHUS »HHEPrulM B HJCAIBHOM KOJIeOaTeJIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux KojeOaHUSIX. BBIHYXIEHHblE MEXaHHYECKHE
kojeOanus. Pe3zonaHc. BbIHyXJIeHHBIE JJIEKTPOMAarHWTHbIE KoJeOaHus.
Ilepemennbiii  TOk. CHHYCOMAANBHBIA INEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JEHCTBYIOIIEe 3HAYEHHE CHIIBI TOKa U
HanpsbkeHus. Tpancdopmatop. IlpomsBosacTBo, mepepada W TOTpebsieHHE

OK 01
OK 02
OK 04
OK 05
OK 07
K 2.3
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ANEKTPUYECKON DHEPruu. DKOJIOTUYECKUE PUCKH TPH  MPOU3BOJCTBE
JMEKTpUYECKOW dSHepruu. KynbTypa HCIOJNB30BAHUS JJCKTPOIHEPTHH B
HOBCEIHEBHOM KU3HU*

JlaGopaTopHble 3aHATHS

JlabopaTtopnast pabota Ne6. VccienmoBanre nmepeMeHHOTO TOKA B IIEIH U3
MOCIIE0BATEIHHO COSIMHEHHBIX KOHIEHCATOPA, KATYIIKU M PE3UCTOpa

Tema 5.2 Mexanunueckue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

Conep:xanue y4ye0OHOro MaTepuaJia:

MexaHuueckue BOJIHBIL, ycinoBHs pacnpocTpaHeHus. Ilepuon. CxopocTh
pacnpocTpaHeHuss M AjguHa BOJHBL. [lomepeuHble M MPOJOJBHBIE BOJIHBI.
Wutepdepenus n nudpakius MexaHHUeCKuX BoJH. 3ByK. CKOpOCTh 3ByKa.
I'pomkocth 3Byka. Bricota ToHa. TemOp 3ByKa. DJI€KTpOMarHUTHbIE BOJIHBI.
VYcnoBus WM3Iyd4eHHs DOJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BekTOopoB E, B, v B anekTpoMaruuTHO# BosiHE. CBOMCTBA AJIEKTPOMATrHUTHBIX
BOJIH: OTpa)K€HUE, MPEJIOMJICHHE, MoNsApU3anus, Tudpakuus, UHTephepeHLus.
CkopocTh 3JEeKTpOMarHuTHeIX BosH. Illkanma 37I€KTpOMAarHUTHBIX BOJIH.
[IpuMeHeHHe 3IEKTPOMArHUTHBIX BOJH B TEXHUKE M ObITy. IIpuHIMITEI
paarocBsA3M U TeneBuaeHus. Paguonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHNE
OKpy’Karouien cpeas™*

IIpakTHYecKoe 3aHATHE

ITpakTnueckoe 3anatue Ne6 M3MepeHne JUIMHBI CBETOBOM BOJIHBI C IOMOIIIBIO
TUGPAKIIMOHHON PEIIETKH

CamocrostenbHas paboTa 00ydJaroIuXxcs: MOJrOTOBKA K 3a4eTy M0 pa3aeiny
«KoseOaHusi ¥ BOITHBD)

Tema 5.3
Onrtuka

Coaep:xkanue yueOHOro MaTepuaJa:

l'eomerpuueckas ontuka. IIpsiMonuHeiiHoe pacmpocTpaHeHHE CBeTa B
onHoponHoi cpene. Jlyd cBera. ToueuHbli HMCTOYHHK cBeTa. OTpakeHHe
cBeTa. 3aKoHBI OTpakeHusi cBera. [locTpoeHue H300paxKeHU B IUIOCKOM
3epkane. IIpemomienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN
nokasarenb npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblit
yToJ TIOJIHOTO BHYTpEeHHEro oTpaxkeHus. [ucnepcust ceera. CIIOXKHBIN cOCTaB
oemoro cBera. I[Ber. CoOuparomue U paccerBamomue JuH3bl. TOHKas JHH3A.
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DOKYCHOE pAcCTOSHME M ONTHYECKAass cuia TOHKOM mauH3bL [loctpoeHue
M300paXeHU B COOMPAIOIIMX W pacceuBarouIux JnH3ax. dopMyna TOHKON
JWH3BL.  YBENWYCHHE, JaBaeMoe JIMH30W. [Ipemensl  NPUMEHHUMOCTH
reoMeTpuueckoi ontukd. BomHoBas onrtuka. MHTepdepenuus cBera.
KorepeHTHbIC UICTOYHHUKH. Y CIIOBUS HAOIIOCHUS MAKCHMYMOB U MUHIMYMOB
B HUHTepOEpPEHIMOHHOW KapTHMHE OT JBYX CHH(pA3HBIX KOT€PEHTHBIX
ucTouyHuKOB. Jludpakmus cBera. JludpakiuoHHas pemierka. Y CIIOBUE
HaOJIO/ICHUSI TJIAaBHBIX MAaKCHMyMOB TpU TMaJe€HUH MOHOXPOMATHYECKOIO
cBeTa Ha AU(BPaKIUOHHYIO pemeTky. ITonsipusarus ceera™

IIpakTHYecKoe 3aHsATHE

[IpakTrueckoe 3ansTue Ne7 Onruka 2
JlabopaTopHble 3aHATHS
Jlabopartopnast pabota No7. Onpenenenue moxkasares MpeToMIIeHUs CTEKIIa 4
JlabopaTopnas pabota Ne8. McciieoBanue CBOMCTB N300paKEHHI B JTUH3aX
CamocTosTenbHas padoTa 00yJaromuxcs: y9eOHHK, 3a1a9H 2
Pa3nes 6. OcHOBBI ClIelIHAIbLHON TEOPUH OTHOCUTEIbHOCTH 4
Tema 6.1 Conep:kaHue y4yeOHOTr0 MaTepuaJia:
OCHOBBI TEOPHH ['paHubl TPUMEHUMOCTH KJIACCUYECKOW MexaHUKU. [locTynaTel cnenuanbHOM OK 01
OTHOCHUTEJbHOCTH TEOPUH OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJYJsl CKOPOCTH CBETa B OK 02
BaKyyMe, NPHUHLUII OTHOCHUTEIBHOCTH OWHIITEHiHAa. OTHOCUTENBHOCTh 2 OK 04
OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU W COKpAIllCHUE UIMHBI. DHEpPrus u OK 05
UMITYJIbC PEISITUBUCTCKONW YacTullbl. CBsI3b MacChl ¢ SHEPTHEW M HMITYJILCOM OK 07
PENATUBUCTCKON YaCTHUIBl. DHEPTHUs MOKOsI CBOOOTHOM YaCTHIIBI
CamocrosiTenpHas paboTa 00y4aromuxcs: y4eOHUK, 3a1a9u 2
Pa3nea 7. KBanToBas ¢pu3uka 16
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJia: OK 01
JJieMeHTbI KBaHTOBOI | ®oTonbl. @opmyina [Tnanka cBs3u sHEPruu GOTOHA C €0 YacTOTOH. DHEprus u OK 02
ONTHKH umnynsc (otoHa. OTkpbiTHE M HcchaenoBanue (otodpdexra. Ombiter Al ) OK 04
Crpoenne atoma CroneroBa. 3akoHbl  ¢orodddekra. VYpaBHeHue  DUHIITEHHA  JUIS OK 05
dororddekra. "KpacHas rpanuna" ¢dotordpdexra. Jlapnenue cBera. OmNbITHI OK 07

I1.H. JleOeneBa. XuMuueckoe IEHCTBHE cBeTa. TEXHHYECKHE YCTPOKMCTBA M
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NpakTUYecKoe MpuMeHeHue: (poTornneMeHT, GpoToaaTuNK, CoTHEUHast OaTapes,
CBETOMON

Mopnenr atoma Tomcona. OmbiTel Pesepdoprma mo paccesHHIO -4aCTHIL.
IInanerapnas mozens aroma. [loctynatel bopa. M3nydenue m morusomeHnue
(OTOHOB TpH TEpexojie aToMa C OJHOTO YPOBHS SHEPrHM Ha APYroi. Buel
crekTpoB. CHEKTp YpOBHEW JHEpPrHM aroma BOLOpPOAd. BosHOBBIE CBOMCTBa
yactull. Bonusl ne bpoins. KopryckynspHo-BonHOBO# Ayanu3M. CioHTaHHOE
U BbIHYXJEHHOe wu3iydeHue. Jludpakuus -SIEKTpOHOB B KpUCTaJLIAX.
YcTpoiicTBO M mpuUHIMI paboThl Jlazepa. TeXHUYECKHe YCTPOWCTBA U
IPAaKTUYECKOe NPUMEHEHUE: CIEKTPaIbHBIA aHalu3 (CHEKTPOCKON), Jjasep,
KBAHTOBBIM KOMITBLIOTED

JlabopaTopHble 3aHATHSI

Jlaboparopras pabota Ne9. OnpenencHne JUIMHBI CBETOBON BOJIHBI C TOMOIIBIO
TU(PPAKIIMOHHOMW PEIICTKH.

Jlaboparoprass pabora NelO. HaOmroneHWe CIUIONIHOTO W JTUHEHYATOTO
CIIEKTPOB.

Jlaboparopuas padota Nel 1. M3yuenue siBienus potodrpdexra.

Jlabopatopnass pabGota Nel2.M3yueHue TPEKOB 3apsKCHHBIX YaCTHI[ I10
TrOTOBBIM (hoTOrpadusim.

Tema 7.3
ATOMHOE S1APO

Coaepxanue yueOHOro MaTepuaJa:

OKCHEpUMEHTHI, JIOKA3bIBAIOIUE CJIOXHOCTh CTpoeHUs siapa. OTKpeITHE
panuoaktuBHOCTH. OmbiThl  Pe3epdopma 1o  ompeneneHuro  cocraBa
paavoakTuBHOTrO wu3inydeHus. CBoiicTBa anbda-, Oera-, ramma-u3JIy4deHHs.
BnusiHue paaMOakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpBITHE INPOTOHA U
Heiitpona. Hyxmonnas moznens sinpa [eiizenOepra-MBanenko. 3apsa siapa.
MaccoBoe umcino sapa. Mszorombl. Anbda-pacnan. OIEKTPOHHBIM U
MO3UTPOHHBIA  Oera-pacman. [amma-uznydeHue. 3aKkOH pPaJuOAKTHBHOTO
pacraga. DHeprusi CBSI3M HYKJIOHOB B siape. SnepHbie cuibl. Jlepekr macchl
saapa. Snepuele peakuuu. JleneHue W CcHUHTE3 sAep. SAAepHBIA peakTop.
Tepmosinepublii cunte3. [IpoGieMbl M NEPCHEKTHBBI SIIEPHOM HHEPTETHKU.
OKOJIOTUYECKUE AaCMEKTHl SAEPHOW HHEPreTHKU. ODJIEMEHTapHbIE YaCTHUIIBL.
OTkpbITHE MO3UTPOHA. MeTo bl HAOMIONEHUS] U PErUCTPAllMK 3JIEMEHTAPHbBIX
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yactull. DyHIaMEHTalbHbIE B3aMMOACUCTBUS. EQMHCTBO  (U3MUECKOM
KapTUHBI MUPA

HpaKaneckoe 3aHATHE

[IpakTuueckoe 3anstue Ne§ IloBropeHue

CamocrosiTenpHast paboTa oOyJaronuxcs: yueOHuK, 3a1a9u

Paznea 8. DjieMeHTbI ACTPOHOMHUU M ACTPOPHU3UKH

Tema 8.1
DJIeMeHThI ACTPOHOMMH
U acTpoPU3NKHU

Conep:kaHue y4eOHOIro MaTepuaJia:

Otanbl pa3BUTHs acTpoHOMUU. [IpuKiagHoe U MUPOBO33pEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3Be3nHoro ne6a. Co3Besnus, sipkue 3B€3/Ibl, IUIAHETHI, UX
BuauMoe aBumxenue. ConHeunas cucrema. [lmaHeTsl 3eMHOM TPYIIIBI.
[Tnanetsi-ruranTel. Mansie Tena Conneunoit cuctemsl. ConHie, hotocdepa u
atMocepa. ComHeuHas akTUBHOCTh. Mlcrounuk sHeprun CoJHIIA U 3BE3/I.
3Be3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. Jlnarpamma "crieKTpaiabHbIN KJ1acc -
CBETUMOCTB". 3B€3Ibl IVIABHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh "'Macca -
CBETUMOCTB'" JJIs1 3BE3]1 IJIaBHOM IMOCIE0BATEIbHOCTH. BHyTpeHHEe CTpoeHHe
3Be3]1. COBpeMEeHHbIE IPEICTABIICHUS O TPOUCXOXKIEHUH U 3BOIoUK CoJHIa
Y 3Be3. JTarbl ®KU3HU 3Be3/1. Miteunbiii [1yTh - Hamra ["anaktuka. CrinpanbHas
cTpyKTypa ['anaktuku, pacnpeneneHue 38e3/, raza u neuid. [lonoxenue u
newkenne Comuna B ["amaktuke. Tumbl ranaktuk. [lnockas u chepuaeckas
noacuctemsl ['anaktuku. PaguoranakTuky u kBazapsl. UepHbIE ABIPHI B sIpax
ranaktuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa06ma. Pazberanue
ranakTuk. Teopust bonbmioro B3psiBa. PenukroBoe usnyuenue. MacirabHas
CTpyKTypa Bcenennoil.

Meraranaktuka. HepernieHabie mpo0eMbl acCTpPOHOMUHU

JlabopaTopHble 3aHATHS

Jlaboparopuass pabdora Nel3. HaOmioleHuss HEBOOPYKCHHBIM TJIa30M C
UCTIOJIb30BAHUEM  KOMITBIOTEPHBIX  MPWJIOKEHHWH  JUISL  ONpPEIeIICHUS
NOJIOKEHHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOTYIIAPHS U SIPKUE 3BE3/TbI

OK 01
OK 02
OK 03
OK 05
OK 07
K 2.3

IIpomMe:xxkyTOoOUHasi aTTecTaus (9K3aMEH)
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MaKCHMaJIbHasl HATPy3Ka:

84

00s13aTejIbHASI HATPY3Ka: 44
Jlekuuu: 16
JadopaTopHbie padoThI: 20
IIpakTHYecKHe 3aHITHSI: 8
CamocTosiTesibHasi padoTa: 10
IIpoMeskyTOUYHASI aTTeCTAIUSA: 30
3aroxa:
MAaKCHMAJILHAsl HATPY3KAa: 144
Oo0s13aTe/ibHAsI HATPY3Ka: 95
Jlekumnu: 53
JlabopaTopHblie padoThI: 26
IlpakTHyeckne 3aHATHSA: 16
CamocrosiTesibHas padora: 19
ITpoMesKyTOUHAS aTTeCTAIMS 30

*
TIpogeccuonanvho opueHmuposantule s1emeHmyl
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOU JUCIHUILIVHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTepHAJIbHO-TEXHUYECKOMY
o0ecrne4eHnIo

B coorBercTBum ¢ TpedoBanusiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mponecca 0a3oBblil YpoBeHb Kypca (DM3MKH Ha YPOBHE
cpenHero oOuero oOpa3oBaHUs JOHKEH M3y4yaThCs B YCJIOBHMSIX KaOuHeTa (PU3MKHU
WIA B YCIOBHSIX HWHTEIPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabunere (¢u3MKM JODKHO OBITH  HE0OXoauMoe J1abopaTOpHOE
00OpyIOBaHUE IJIsl BHITIOJIHEHUSI YKa3aHHBIX B MPOTrpaMMe Mo (PU3HKE MPAKTUIECKUX
paboT W JEeMOHCTpalMoHHOe oOopyaoBaHue. JleMoHcTpalmoHHOe 000py0BaHUE
dbopMHpyeTCsT B COOTBETCTBHUM C MPUHIUIIOM MHUHUMAJIBHON JOCTATOYHOCTH M
oOecrieuynBaeT TMOCTAHOBKY IEPEUYUCICHHBIX B IMporpamMme 1Mo (U3UKE KIIOUEBBIX
JE€MOHCTPALUN JIJIsl UCCIIEOBAHUS U3y4aeMbIX SIBJICHUN U MPOIIECCOB, SMIUPUUECKUX
U (yHZaMEHTalIbHBIX 3aKOHOB, HMX TEXHHMYECKUX mpuMeHeHud. JlaboparopHoe
oOopynoBaHue sl Ja0OpPaTOPHBIX M TPAKTUYECKUX PadbOT (GopMuUpyeTcs B BUJC
TEMaTHYECKHX KOMIUIEKTOB U 00€CIICUNBACTCA.

B pacuére ogHOro KOMIUIEKTa Ha JByX oOOywaromuxcs. TemaTtuyeckue
KOMILJIEKTBl  JIaDOpAaTOpHOrO  OOOpYNOBAaHMSI JTOJDKHBI  OBITh  THOCTPOEHBI  Ha
KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M HH(POBBIX NPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUAC HU(PPOBBIX TaOOpaTOPHii.

O6opynoBaHue yueOHOTO KaOMHETa:

- TOCAJIOYHBIE MECTa MO KOJMYECTBY 00YUarOIINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TTOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aJ1aHuUs JJ1 IPOBEPOUYHBIX paboT;

- mpo(peccroHaIbHO OPUEHTUPOBAHHbIE 3aJaHMS;

- MaTepHalbl SK3aMeHa.

TexHuyeckue cpeacTBa 00yUEHUS:

- IEPCOHATBHBIN KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- IPOEKTOP € FIKPAHOM.

- 3aibl (OMONMOTEKAa, YWTANbHBIA 3al1 C BBIXOAOM B HWH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh HHTEPHET).

[TpumepHBIii IepeueHb AEMOHCTPAIMOHHOTO U JIA0OPATOPHOTO 000PYIOBAHHUS:
ugpoas adbopatopust o PU3MKeE AJIs MPENo1aBaTes;
nudposas tabopaTopus o GU3MKE 711 00yUaIOIIETOCs;

BEChl TEXHUYECKHE C PA3HOBECAMH,

KOMIUIEKT JUIsl TaOOPAaTOPHOIO MPAaKTUKYMa [0 ONTHKE;

KOMIUIEKT JUIs TaOOpaTOPHOIO MPAKTUKyMa 110 MEXaHUKE;

KOMIUIEKT JJisi 1a00paTOPHOTO MPaKTHKyMa IO MOJEKYJSIPHOU (u3uKe
U TEPMOJIMHAMUKH;

7.  KOMIUIEKT Juis Ja0OpaTOpHOTO TMPAKTHUKyMa IO  3JIEKTPUUYECTBY
(c reneparopom);
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8.

KOMILUICKT [JId H3YUYCHHA BO300OHOBJIIEMBIX HMCTOYHHKOB OHCPIUHn

(ColHeUHOM, BETPOBOM SHEPruu, OHO-, MEXAaHWYSCKOM M TEPMOSJICKTPHICCKON
SHEPIreTUKH);

9.

10.
11.
12.
13.

aMIiepMeTp J1a00paTOPHBIN;

BOJIbTMETP J1a00PaTOPHBIN;

KOJIOPUMETP C HA0OPOM KAJIOPUMETPUUECKHX TEN;

TEPMOMETP J1a0OPATOPHBIIA;

KOMIJIEKT  JUIi ~ M3y4YeHUS]  OCHOB  MEXaHHMKH,  ITHEBMAaTHUKH

1 BO30OHOBJISIEMBIX HCTOYHUKOB OHCPIuu,

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
SABJICHUSIM;
46.
47.

OapoMeTp-aHEePOU/T;

OJIOK MUTAHUS PETyJIMPYyEMBIH;

BeO-KamMepa Ha TIOIBUKHOM IITaTUBE;

BUJIeOKamepa Ik paboThl C ONITUYECKUMHU MMPUOOpaMHu;
TE€HEepaTop 3BYKOBOM;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIN;

JUHAMOMETP J€MOHCTPALIMOHHBIN;

KOMIUIEKT MOCYAbl IEMOHCTPALIMOHHOW C MPUHAIJICKHOCTAMU;
MAaHOMETP XKUJIKOCTHOU JIEMOHCTPALIMOHHBIN;

METp AEMOHCTPALMOHHBIN;

MUKPOCKOT JEMOHCTPAIlMOHHBIH;

HACcOC BaKyyMHBII KOMOBCKOTO;

CTOJIMK ITOIbEMHBIN;

IITATUB IEMOHCTPAIIMOHHBINA (PU3UUECKUIL;

AJIEKTPOIUIUTKA;

Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUUECKUM SIBIICHUSM;
Ha0Op JEMOHCTPAIMOHHBIN 110 AUHAMUKE BpalIaTEIbHOTO JIBUXKECHUS,
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHHUYECKUM KOJICOAHMSIM;
Ha0Op IEMOHCTPAIIMOHHBIM BOJIHOBBIX SIBJIICHHIA;

BEJIEPKO apXUME/Ia;

MasiTHUK MaKCBEJIA;

Ha0oOp TeN paBHOrO 00bEMA;

Ha0op TeJl paBHOW MAaCCHl;

puoOp ISl AEMOHCTpAIMU aTMOC(PEPHOTO AaBICHUS;
MpU3Ma, HAaKJIOHSIOIIASCS C OTBECOM;

phIYar 1eMOHCTPAIUOHHBIN;

COCYJIbl COOOIIAIOIITNECS;

CTaKaH OTJWBHOMN J€MOHCTPAIlUOHHBIM;

TpyOKa HbIOTOHA;

map nackais;

HAa0Op JIEMOHCTPAIIMOHHBIA TIO MOJICKYJSIPHOW (HU3UKE U TEIUIOBBIM

HA0OP JIEMOHCTPAIIMOHHBIN 110 Ta30BBIM 3aKOHAM;
Ha0Op KamWIISPOB;
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48.
49.
50.
51.
52.
53.
54.
55.

TpyOKa JJIs1 IEMOHCTPAIIMHA KOHBEKIIMH B KUJIKOCTH;

IIWIMHJPBI CBUHIIOBBIE CO CTPYTOM;

I1ap ¢ KOJIbIIOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

reHeparop BaH-Ie-rpaada;

J03UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SAIIUKAX;

KOMIUICKT MPUOOPOB M NMPHUHAIICKHOCTSH JUIS JIEMOHCTpAIMU CBOWMCTB

QJICKTPOMArduTHBIX BOJIH,

56.

KOMIIJICKT HpI/I60pOB JIIsL HN3Yy4YCHUSA IMIPUHIUIIOB paguorpueMa

" paguoIicpcaaiun,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILJIEKT ITPOBO/IOB;
Mar"uT JIyrooOpa3HbIii;

MAarHuT MOJIOCOBOM JEMOHCTPAIIMOHHBIM;

MaluHa JeKTpodopHasi;

MasTHHUK JICKTPOCTATUICCKUN;

HA0OP M0 U3yUYEHUI0 MAarHUTHOTO TIOJIS 3€MJIH;

HA0Op IEMOHCTPAIIMOHHBIN 110 MATHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;
HA0OP IEMOHCTPAIIMOHHBIN 110 MOTYTTPOBOAHUKAM;

HA0OP IEMOHCTPAIIMOHHBIH 10 TOCTOSIHHOMY TOKY;

HA0OP IEMOHCTPAIIMOHHBIN MO SJIEKTPHUECKOMY TOKY B BaKyyMe;
HA0OP IEMOHCTPAIIMOHHBIN 1O 3JEKTPOUHAMHUKE;

HaOOp JUTsl IEMOHCTPAIIM MAaTHUTHBIX TTOJICH;

HAOOp JJI IEMOHCTPALIUU JIEKTPUUECKUX MOJIEH;
TpancopmMarop yueOHBIH;

najoyka CTeKJISTHHAS;

maJiouyKa 300HUTOBAS;

npuodop JICHIA;

CTPEJIKM MarHUTHBIE Ha IITaTUBAX;

CYJITaH 3JEKTPOCTATHUECKUIA;

IITaTUBHI H30JUPYIOIIHE;

AIIEKTPOMArHUT pa300pPHHBIii;

Ha0Op AEMOHCTPALMOHHBIN 110 TEOMETPUUECKOMN OINTHKE;

Ha0Op JEMOHCTPALIMOHHBIN 110 BOJTHOBOW ONTHKE;

CHEKTPOCKOI JIBYXTPYOHBIIA;

HA0Op CHEKTPANBHBIX TPYOOK C HCTOYHUKOM ITUTAHUS;

yCTaHOBKa i u3ydeHus pororddexra;

HA0Op JI€MOHCTPAIMOHHBIN 110 TOCTOSIHHOM TUIAHKA;

KOMIUJIEKT HATJISIHBIX OCOOMIA JIJIs1 TOCTOSIHHOTO MCITOJIb30BAHUS;
KOMILJIEKT MOPTPETOB AJi1 0hOpMIICHUS KAaOWHETAa;

KOMIIJIEKT IEMOHCTPAIIMOHHBIX YYEOHBIX TaOIHII.

[TpumepHBIl TIEpeUeHb JAEMOHCTPAIMOHHOTO W JIA0OpaTOPHOTO 000PYI0BaHUS
HOCHUT PEKOMEHAATEIIbHBIN XapAKTEP.
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[lpy Hanmuuuu HEOOXOAUMOTO OOOpYIOBaHUSA 3aHATUSA 1O  (U3UKE

B HEKOTOPBIX CIIy4yasx MOTYT TPOBOJUTHCA B HMMEIONIUXCS B 00pa3oBaTebHOMN
OpraHu3allud MaCTEPCKUX WM JTA0OpaTOPHUSIX.

3.2 UudopmanuonHoe odbecrnedenue 00ydeHust

Ilepeyenr wucHOB3yeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

1.

OcHOBHbBIE HCTOYHHUKH:
®dusuka : 10-i knacce : 6a30BbIN U yrIIyOJIEHHBIN YPOBHU : YU€OHUK : B 2 4acTsX /
JI. O. T'enpenmureitn, A. A. bynaroa, M. H. Kopuuibes, A. B. Komikuna ; noj
penaxkuueit B. A. OpnoBa. — 6-e u3a., crep. — Mocksa : IIpocsemenue, 2025 —

Yactrp 1 — 2025. — 304 c¢. — ISBN 978-5-09-122600-3. — TekcrT :
ANEKTPOHHBIN //  Jlanp : onekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.Janbook.com/book/473012 — Pexum jgocryma: Uil aBTOpH3.
MOJIb30BATEIICH.

®wusuka : 10-i knacc : 6a30BbIi U yrayOAEHHBIN YPOBHU : yUeOHUK : B 2 4acTAX /
JI. O. I'enpgenmreiin, A. A. bynarosa, 1. H. Kopuunses, A. B. Komkuna ; noa
penakuueit B. A. OpnoBa. — 6-e u3a., crep. — Mocksa : IIpocsemienue, 2025 —

Yacte 2 — 2025. — 239 c¢. — ISBN 978-5-09-122601-0. — TekcT :
ANEeKTpOHHBIN //  Jlanb : 2yekTpoHHO-OuOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/473009 —  Pexum poctyma: Ajigi  aBTOPH3.
II0JIb30BATEIIEH.

. ®usuka : 11-# knacc : 6a30BbIA U yIIyOJIEHHBIM YPOBHU : YUYEOHUK : B 2 4acTax /

JI. . I'enpenmreiid, A. A. bynarosa, . H. Kopuunbes, A. B. Komkuna. — 3-¢
u3a., crep. — Mocksa : IIpocsemenue, 2022 — Yacte 1 — 2022. — 191 ¢. —
ISBN 978-5-09-087420-5. — TekcT : »nekTpoHHbIH // JlaHb : 3JIE€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/334736 — Pexum
J0CTyNa: JUIsl aBTOPU3. MTOJIb30BATENEH.

®wusuka : 11-i kinacc : 6a30BbIi U yrayOAEHHBIN YPOBHU : yUeOHUK : B 2 4acTAX /
JI. O. T'enpenwureiin, A. A. bynarosa, . H. Kopuunses, A. B. Komiknna. — 3-¢
n3n., crep. — Mocksa : IIpocsemenue, 2022 — Yacte 2 — 2022, — 206 ¢. —
ISBN 978-5-09-087421-2. — TekcT : »nekTpoHHbIH // JlaHb : 53JIEKTpPOHHO-
oubmmoreunast cuctema. — URL: https://e.lanbook.com/book/334739 — Pexum
J0CTyna: JUisl aBTOPU3. MOJIb30BATENEH.

JlonoJIHUTEIbHbIE HCTOYHUKH:

. Opymxoga, O. H. Kpatkuii kypc pu3uku ¢ npuMepaMu pelieHus 3ajad : yueOHoe

nocobue / O. H. Opymxosa, H. B. [[labynuna, B. M. IOnkoBa. — ApXaHrenbek :
CADY, 2024. — 150 c. — ISBN 978-5-261-01749-3. — TekcT : 31IeKTPOHHBIH //
Jlans : anekTpoHHO-OnOMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/484871 (nata obpamenns: 10.06.2025). — Pexum
JOCTyTIA: JIUISl aBTOPH3. ITOJIh30BaTEIICH.
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4. KOHTPOJIb 1 OOEHKA PE3YJIBTATOB OCBOEHUSA JUCLHUIIJINHbI

Kontpoibr u omeHka pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTenbHOM
JTUCUUIUIMHBI PACKPBIBAIOTCS YEPE3 AUCIHUIIMHAPHBIE PE3YJIbTaThl, HAMPABICHHBIE HA
dbopmupoBaHre OO0mMMX © NPOPECCHOHATBHBIX KOMIIETCHIIUHM 1O  pasfenam

1 TeMaM CoJiepKaHus yueOHOro Matepuasia.

Kox u HaumenoBsanue
(hOpMHUPYEMBIX KOMIIECTCHIIMHI

Pasnen/Tema

Twun oreHOYHBIX
MEPONPUITUH

OK 01. Beibupats criocoObI pemeHus
3a1a4 npogecCuOHaIBLHON
NEeSITeTbHOCTH TPUMEHHUTEITHHO K
Pa3IUYHBIM KOHTEKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.

Paszgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3

Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1

Pazpen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

ITo/c*

YCTHBIN OIpOC;

OK 02. Mcnonp30BaTh COBpEMEHHBIE
CpezCcTBa MOWCKa, aHATIN3a U
MHTEpHpeTanuy HHPOpMaLuu

JCATCIIBHOCTH

U MHPOPMAIMOHHbIE TEXHOJIOTUH JIJIs
BBITIOJTHEHMSI 32/1a4 PO ECCHOHATBHON

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1
Pazpen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

(bpOoHTaNBHBIHN OIPOC;
KOHTpOJIbHAsI paboTa;
HaOJIIOeHNeE 3a

BBHITIOJTHEHHEM
mabopaToOpHBIX padoT;

OK 03. I[limanupoBaTh
U PEaIN30BbIBaTh COOCTBEHHOE
npodecCuoHaIbHOE
U JINYHOCTHOE Pa3BUTHE,
HPEINPUHUMATENBCKYIO 1EATEIbHOCTh
B IIpodeccuoHanbHOi chepe,
UCTIOJIb30BATh 3HAHMS
10 TIPaBOBOM U (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX
CUTYAIHSIX

Pasnen 1. Tema 1.1
Pazgen 3. Temnr 3.1., 3.2, 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3

Pasnen 8 Tema 8.1

ITo/c

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATH U PabOTATh
B KOJUICKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1
Pazpen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymiecTBiasiTh yCTHYIO
Y IUCbMEHHYI0 KOMMYHHKALIUIO HA
rOCyIapCTBEHHOM si3bIKe Poccuiickoin
deneparuy ¢ y4eToM 0COOCHHOCTEN
COLIMAIBHOTO
U KyJbTYPHOI'O KOHTEKCTa

Paznen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1

Paspen 7. Temnr 7.1, 7.2, 7.3

Pa3nen 8 Tema 8.1

ITo/c

MPAKTHYECKHE
paboThI (peuieHue
Ka4yeCTBEHHBIX
U pacyeTHBIX 3a/]1a4);

TECTUPOBAHUE;
pelLIeHne Kelc-3a1ay;

BBINIOJIHEHHE
MPaKTUYECKHUX
3aJaHul
poQeCCuOHAIBHON
HaIpaBJIE€HHOCTH;

BBIIIOJIHEHUE 3aJaHUI
IIPOMEKYTOYHON
aTTecTaluu

4 ITpodpeccHOHANBHO OPMEHTUPOBAHHOE COJEPHkKAHUE (COAEPIKAHHUE TIPUKIIAHOTO MOJLYJIS).
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OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepereHI0, MPUMEHSITh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
MIPUHIUIIBI OEPEKIINBOTO
MPOU3BOACTBA, 3P (HEKTUBHO
JIEHCTBOBATH B UPE3BbIYANHBIX
CUTYaIMIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temwr 7.1, 7.2
Paznen 8 Tema 8.1
ITo/c

[1K 1.2 Ananu3upoBaTh U
paccunuThHIBaTh MaTe€pHAJIbI
reoIe3NUECKUX ChEMOK.

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pasznen 8 Tema 8.1
ITo/c
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