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OZOBPEHA

[MIK aucnumime MaTeMaTHIeCKOro 1 001mero
€CTECTBEHHOHAYYHOT'0 LIUKJIa

ITporoxoan 10 ot 21 mas 2026r.

IIpencenarens ITIK H.E. Maciosa

Pabouas nporpamma y4eOHOM TUCHUILUIMHBI pa3paboTaHa Ha OCHOBE:
- @enepalbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEeTHEro MpodeccHOHAIBHOTO
obpazoBanus 38.02.07 «bankoBckoe aeno» (yTBep:KIeH MprukazoM MHUHUCTEPCTBA 0Opa30BaHUS U HAYKH
P® Ne 856 ot 14.11.2023r1.);
- Ilpuka3 MunoOpnayku Poccum ot 17.05.2012 N 413 (pexn. or 12.02.2025) "OO6 yTBepkIeHUU
denepanbHOrO TOCYJIAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpeaHero oomiero obpazoBaHus"
(3apeructpuposano B Muntocte Poccun 07.06.2012 N 24480);
- Ilpuka3z Munnpocsenienuss Poccun ot 18.05.2023 N 371 (pex. ot 10.11.2025) "O6 yTBepkaeHUH
(denepaibHONM 00pa30BaTEIBLHOM TPOrPAMMBI CpeHEro oO0miero oopazoBanus" (3aperucTpupoBaHO B
Mumntocte Poccun 12.07.2023 N 74228);
- [Inucekma Munnpocsemenus: Poccuu ot 01.03.2023 N 05-592 «O nanpaBiaeHUN peKOMEHAAIHI (BMecTe
¢ «PexoMeHmamusMU 1O peanu3alMu CpeaHero oOmero o0pa3oBaHUST B Tpeaeiax OCBOCHUS
00pa3oBaTebHON POTPaMMBI CPETHETO MPOPECCHOHATFHOTO 00pa30BaHU»);
- Ilpukaza Munnpocsemenus Poccun ot 22.03.2021 N 115 (pen. ot 04.03.2025) "OO6 yTBepkIeHUH
[lopsinka opraHu3allud W OCYIIECTBJIEHHS O0pa30BaTelNbHONM  JEATEIBHOCTH IO  OCHOBHBIM
o0m1eo0pa3oBaTeIbHBIM MPOrpaMMaM - 00pa30BaTeIbHBIM NMPOTrPaMMaM HAYaIbHOTO 0OIEro, OCHOBHOTO
obmero u cpennero oOmiero obpazoBanusa" (3apeructpupoBano B Muntocte Poccun 20.04.2021 N
63180);
- Ilpuxaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 16.04.2026) "OO6 yTBepkIeHUU
[lopsinka opraHu3allid W OCYIIECTBICHHS OOpa3oBaTeNbHON JEATENBHOCTH IO 00pa3oBaTEIbHBIM
nporpaMMaM CpefHero mpodeccuoHanbHOro oOpaszoBanus" (3aperucTpupoBaHo B Muniocte Poccun
21.09.2022 N 70167);
- IMucema Munnpocsemennuss Poccun ot 20.07.2020 N 05-772 "O HamnpaBlieHUH HHCTPYKTHBHO-
METOJIMYECKOT0 THUChMa [0 OpraHu3allid TPUMEHEHHUS COBPEMEHHBIX METOJMK U Mporpamm
npenojiaBaHust Mo 00meo0pa3oBaTeNbHBIM JUCIUIUIMHAM B CHCTEME CPEIHEro Mpo(dhecCHOHAIBHOTO
o0pa3oBaHMs, YYHUTHIBAIOIIMX OOpa3oBaTelbHble MOTPeOHOCTH O0OydYaromuxcs o00pa3oBaTeNbHBIX
OpraHu3alyii, peaJn3yoLUuX MPorpaMMbl CPEAHETO NMPO(PECCHOHATIBHOTO 00Pa30BaHMUS;

- Ilpumepnoit paboueit mnporpamMmbl 0011€00pa30BaTENbHON IUCHUIUIMHBL «DuU3nKay A
npodeccuoHanbHBIX 00pa3oBaTenbHbIX opranuzaiuit @I'BOY 1O UPIIO (ITpotokon Ne Ne6/2025 ot
«18» ampens 2025 roma).

ConepkaHue TPOrpaMMbI PEAIN3YETCSl B IPOIEcCEe OCBOCHMSA OOYYAIOIIMMHCS OCHOBHOM
00pa3oBaTeNIbHOW MNpPOTpaMMbl C MOJYYEHHEM CpeAHEro oOIiiero oOpa3oBaHMs, pa3pabOTaHHON B
cootBeTcTBUU ¢ TpeboBanusimu @I'OC COO

Opranuzanus-pazpadorunk: AHO BO Yuusepcurer «MUP»

Pa3zpaborunk: : Akumoa K.B., npenogaBatens AHO BO Yuusepcurer « MUP»



1. O0mas xapakTepucTHKA NPUMEPHOi padoyeil mporpaMmsl 00111€00pa3oBaTeILHOIM
AUCHUIUITAHBI «DU3UKa»

1.1. MecTOo AUCHUILIMHBI B CTPYKTYpe NpogecCHOHAIBLHOI 00pa30BaTeIbHONH MPOrpaMMbl
CIIO:

O6meoOpazoBarenpHass  guctuiimHa — «Dusukay  gBisgeTcss  00s3aTENBHOW — YacCThIO
001eobpazoBaTeIbHOTO IMKIa o0Opa3oBartenbHONM mporpamMMbl B cooTBeTrctBUU ¢ DI'OC  mo
crnenuranbHocTy 38.02.07 bankoBcKoe n1eno.

B cootBerctBun ¢ ®I'OC COO ¢wusmka sBiasercs 00s3aTEeIbHON TUCIUIIMHON HAa ypPOBHE
cpenHero odmero obpazoBanus. Ha uzydyenue nucuuruinnbl «®Pusnkay Ha 0a30BOM ypOBHE OTBOJIUTCS
TPH 3a4ETHBIE €IUHULIBIL.

1.2. Heau u muiaHupyembie pe3yabTaThl 0CBOEHHUS JUCHUILINHBI:
1.2.1. Heau AMCUMIIMHBI:

Coneprkanne mporpaMMbl 0011e00pa3oBaTeIbHON AUCIUTUTMHBI DU3KMKa HAITPaBICHO HA
JOCTIDKEHUE CIETYFOIUX TeNei:

® (opmupoBaHue y 0OyYarONIUXCS YBEPEHHOCTH B IIEHHOCTH OO0Opa3oBaHUs, 3HAYMMOCTH
(bu3nYecKuX 3HAHUN AJII COBPEMEHHOr0 KBaJM(UIMPOBAHHOTO CIIEUATINCTa MPU OCYIIECTBIECHUH €ro
npoQeCcCHOHATBHOM I TELHOCTH,

® (hopMHPOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;
® oBIajJicHHe crienuUIecKoi cucteMoil PU3NIEeCKNX MOHITHIA, TEPMUHOJIIOTHEN U CUMBOJIUKOIA;
® OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJCHHUC OCHOBHBIMU MCTOJAMH HAYYHOT'O IIO3HAHHSA IPUPOJbI, UCIIOJIB3YECMbIMH B (I)I/I3I/IK€
(Ha6J’II-OI[eHI/IC, OIMMCAHUC, UBMEPCHUEC, BBIABUKCHUEC TUIIOTE3, IIPOBCACHUC BKCHCpI/IMeHTa);

® OBJIAJCHHUC YMCHUIMHU OGp&GaTBIBaTB JAaHHBIC OKCIICPHUMCHTA, OOBSICHATH MOJIYUYCHHBIC
PE3YyJbTaThl, YCTaHABJINBATL 3aBUCUMOCTU MCIKIAY (I)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMU B Ha6JII-O,Z[aeMOM SIBJICHUU,
JA€J1aTb BBIBOIbI,

® (GopmHpoBaHUE YMEHHS pelaTh (PU3NYECKHe 3a7aul pa3HbIX YPOBHEH CIOXKHOCTH;

® pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
nporecce MPHOOpPETeHUs 3HAHMK C MCIOJIB30BAaHMEM pa3IMYHBIX HCTOYHMKOB HH(OpManmuu u
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA; YMEHUH (OpMYIHpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3HIIMIO TI0 OTHOLICHMIO K (pr3nyeckor HH(pOpMaIuM, MoJyyaeMoil U3 pa3HbIX HCTOYHUKOB;

® BOCNHTAaHUE YyBCTBA FOPJIOCTH 3a POCCUNUCKYIO (PU3MUECKYIO HAYKY.

1.2.2. [lnanupyemMblie pe3yJibTaThl 0CBOEHHS 00111€00pa30BaATEIbHOM JUCUMILIMHBI B COOTBETCTBUM
¢ ®I'OC CIIO u Ha ocose ®I'OC COO

Oco0oe 3HaueHWEe JUCIHUIUIMHA WMeeT TNpu (GOPMUPOBAHMM M PA3BUTUU OOMIMX H

po(heCcCHOHATLHBIX KOMIIETCHIIN:

OK 01. Beibupatb crioco0sI pemieHus 3aaaq npohecCuoOHATBHOM NeITeIbHOCTH TPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAIN3a U UHTEPIIPETAMK HH()OpMALIUU
¥ MTHPOPMAIIMOHHBIC TEXHOJIOTHH ISl BBITOJIHEHUS 337129 TPO(HEeCCHOHATLHOM e TEIIEHOCTH.

OK 03. IlmanmpoBaTh W peaqn30BbIBATH COOCTBEHHOE NPO(ECCHOHATBLHOE W JIMYHOCTHOE
pa3BUTHE, TPEIIPHHUMATEIHCKYIO JICSITSILHOCT B TPO(HECCHOHATBLHOU cdepe, NCIOTb30BaTh 3HAHMS TI0
MPaBOBOM M (PMHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYaLIUAX.
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OK 04. D¢ddexTnBHO B3aMOIEHCTBOBATH M Pa0OTaTh B KOJJIEKTUBE U KOMaH/IE.

OK 05. Ocyl1ecTBIsATh YCTHYIO u MUCHbMEHHYIO KOMMYHHUKAIIUIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit denepaiii ¢ y4eToM 0COOCHHOCTEN COLMAIbHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepekeHII0, MPUMEHSTh
3HaHUs 00 M3MEHEHHMM KJIUMaTa, MPUHIUIB OepekKIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYyalHSIX.

[1IK 1.6. O6cnyxuBaTh pacdeTHBIE OMEpAIK C HCIOIb30BAHUEM PA3UYHBIX BUIOB IJIATEKHBIX
KapT



Koxa
U HAUMEHOBaHUe
(opmupyemsbix
KOMIIeTeHIui

l'[.ﬂannpyeMLle pe3yJbTaThbl 0OCBOCHUA NIPOIrpaMMbl 10 JTUCHUIIIMHE

Oomue

I_II/ICIIHH.]'II/IHaprIe

OK 01. Beibupats
CIIOCOOBI peLICHUS
3a1a4
npodeccCHnoHaATBEHOM
JeSITeTbHOCTH
MPUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIM4HOCTHBIE PE3yNbTATHl JOJDKHBI OTpakaTb B YacTH
TPYAOBOI'O BOCIIMTAHUSA:
- TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH MACTEpPCTBA,

Tpyao0JIt00He;

- TOTOBHOCTh K aKTHUBHOU JIeATECILHOCTH
TEXHOJIOTHYECKOM

Hu COIUATLHOM HanpaBJIE€HHOCTH, CIOCOOHOCTD
WHULIMUPOBATh,  IUIAHUPOBATH W CaMOCTOATEIHHO

BBITTOJIHATH TaKYIO JICATEIBHOCTB;

- HMHTEpeC K pas3iuyHbIM cdepaM MpodeccCHoHaTbHON
NeSITeTbHOCTH,

- TOTOBHOCTh U CIOCOOHOCTh K  OOpa30BaHUIO
¥ CaMOOOpa30BaHMIO HA MPOTSHKCHUU BCEH KHU3HH;
MeranpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
Ognanenue YHHUBEPCAITLHBIMHU Y4IeOHBIMU
MO03HABATEIbHBIMU JICUCTBUSIMH:

a) 0a30BBIC JTOTUYECKHE JICHCTBHS:

CaMOCTOATENIFHO (HOPMYJIMPOBaTh M aKTyalU3HMpPOBAThH
npooiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NMPHU3HAK WM OCHOBAHUS

JUIsL  CpaBHEHHMs, Kiaccudukarmuu ©  000OIICHHS;
OHpe,Z[GJISITB Oejan ACATCIIbHOCTH, 3a1aBaTh HapaMeTpBI nu
KpUTEPUU

ux JOCTHOKCHUA, BBISIBJIATH 3aKOHOMepHOCTI/I nu
MIPOTHUBOPEYHS

B paCCManI/IBaeMBIX SABJICHHUAX

0) 6a30BbBIC UCCIIETOBATEILCKUE ICHCTBUS:

- BIIQJIETh HAaBBIKAMH Yy4eOHO-HCCIIEOBATEILCKONH U
MPOCKTHON  JIEATEIIBHOCTH, HAaBBIKAMHU  pa3pelleHus
pooJiem;

I[IP6 1. CdopmupoBaHHOCTh TIPEACTABICHHH O POJHU
u MecTe (PU3MKM M acTpOHOMHU B COBPEMEHHOH Hay4YHOMH
KapTUHE MHUpa, O CHCTeMooOpasylomied poin GU3HKA
B Pa3BUTHUU E€CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHI, 0 BKJIa/le POCCUICKUX U 3apyOeKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAayKd; TIOHUMaHHE (UINUECKOU
CYILIIHOCTU HaOJII0/IaeMbIX SBJIEHUN MUKPOMHpA, MaKpOMHUpa 1
MeraMmupa; MOHUMAaHHe ponu aCTPOHOMUU
B INPaKTHYECKOW [JESITEIBHOCTH 4YEJOBEKa M JajJbHEUIIEM
HAyYHO-TEXHHUYECKOM pa3BUTHUH, ponu buzuKH
B (QopMHUpOBaHMM  Kpyroopa H©  (PYHKIIMOHAIBHOU
TPaMOTHOCTH Ye€JIOBEKa JIJIsl PEIICHHS MPAKTUIECKUX 3a]1a4;

I[IP6 2. CdopMHUpOBaHHOCTh yMEHUH  pacmo3HaBaTh
buznueckue SIBIICHUSI (mporuecchr) u OOBSICHATH
UX HAa OCHOBE W3YYCHHBIX 3aKOHOB, paBHOMEPHOE

U PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBIKEHHE, CBOOOIHOE
MaJicHue TeJ, JBWXKCHHWE 110 OKPY)XHOCTH, WHEpPIH,
B3aMMOJICHCTBUE TeM, KoJebaTenbHOe IBHKCHHE, PE30HAHC,
BOJTHOBOE JBWXeHHUE; Muddy3us, OpOyHOBCKOE IBIKCHHE,
CTPOCHUC )I(PII[KOCTeﬁ " TBEPABLIX TCJI, U'SMCHCHUC OGT:GMa TEII
Mpu  HarpeBaHWM (OXJIAXICHWH), TEIJIOBOE paBHOBECHE,
HucnapcHue, KOoHACHCaus, IIJ1aBJICHHUC, KpucTajijin3anusd,
KHTICHHE, BJIAXKHOCTh BO3YXa, CBS3b CpPEIHEH KHHETHYECKON
OHCpPTUU TCIIJIOBOI0 JIBHKCHHA MOJICKYJI C a6COJIIOTHOI>'I
TEeMIepaTypoii, TIOBHIICHHE [JABJICHUS Tra3a NpU  €ro
HarpeBaHuu

B 3aKpPBITOM COCYZE, CBSI3b MEXIY MapaMeTpaMH COCTOSHHS
rasa B HM30MpoOILIeccax; IIEKTpH3alMsi Tej, B3aUMOICHCTBUE
3aps/IoB, HarpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE
MAarHuToOB, QJICKTPOMArduTHaAsA HHAYKIWA, ﬂeﬁCTBHe




- BBUIBJATH  NPUYHHHO-CIICACTBCHHBIC  CBS3H W
aKTyaJIM3WpOBaTh 3aJlady, BBIJBUTATh THIIOTE3Y €€
pelIeHUs, HAaXOIUTh apPTyMEHTHl IS JOKa3aTelIbCTBA
CBOUX YTBEpPIXKJICHUH, 3a/laBaTh MapaMmeTpbl U KPUTEPUHU
pelICHNS;

- aHAJIM3HMPOBATH TOJYYCHHBIC B XOJ€ PEUICHUS 3aJauu
pe3yJIbTAThI, KPUTUYECKU OICHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yYMeTh TICPEHOCHTHh 3HAHWS B TIO3HABATCIBHYIO W
MPAKTUYECKYIO YaCTH KU3HEACATEIbHOCTH;

- YMEeTh WHTETPUPOBATH 3HAHHS M3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIBHTaTh HOBBIC HWJEH, NpeIjiaraTh OPHTHHAIBHBIC
MOJIXO/IbI U PEUICHHUS;

- MPOSIBIIATH  CIIOCOOHOCTh WX HCIIOJIb30BAHUS B
MO3HABATEILHON U COIUAILHON TIPAKTUKE

MarsuTHOTO OJIS Ha MIPOBOTHUK c TOKOM
W JBWKYUIMICS 3apsl, OJJIEKTPOMAarHUTHBIE KOJIeOaHUs
W BOJHBI, TPSIMOJWHEHHOE  pACHIpOCTpaHEHUE  CBETa,
OoTpakeHHe, TmperoMyeHue, uHTepdepeHusa, aubpaKIus
Y TOJISIpU3aliisl CBETA, UCTIEPCUs CBETa; (POTORIEKTPUIECCKUI
s deKT, cBEeTOBOE NaBJiE€HHE, BO3SHHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAass W HCKYyCCTBEHHAas
PaaNOAKTUBHOCTB;

I[IP6 3. BrnageHue OCHOBOMOJATAOIMUMU (UINICCKUMU
MOHSITUSIMH U BEIMYMHAMH, XapaKTEPU3YIOMUMU (PUINIECKUE
mporecchl  (CB3aHHBIMM C MEXaHUYECKHM JIBIXKEHUEM,
B3aMMOJIEMCTBHEM TeEJ, MEXaHHYECKUMH KOJEOaHUSIMU U
BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM BEIECTBa,
TEIJIOBBIMU MPOLECCAMHU; 3JNEKTPUYECKUM W MarHUTHBIM
MOJISIMH,  DJIEKTPUYECKHM  TOKOM,  3JIEKTPOMArHUTHBIMU
KoleOaHMsIMM U BOJIHAMH, OITHYECKHMH  SIBIEHUSIMHU,
KBAaHTOBBIMH SIBIEHUSIMHU, CTPOCHHEM aTOMa M aTOMHOTO si/Ipa,
PaOaKTUBHOCTHIO); BJIaJICHUE OCHOBOIIOJIAararoIIMMH1
ACTPOHOMHUYECKUMHU MMOHATHIMH, MMO3BOJISIOIUMH
XapaKTEepPU30BaTh MPOLECCHI, MPOUCXOMASIINE Ha 3BE3/aX, B
3BE3JIHBIX CHCTEMaX,
B MEXraJlakTH4eCKOW cpefe; IBUKEHHE HEOECHBIX Tell,
SBOJIIOINIO 3Be3] 1 BeeneHHoix;

I1P6 4. Bianenne 3aKOHOMEPHOCTSIMU, 3aKOHaMHU
U TeopusiMu (3aKoH BcemupHoro Tsarotenus, I, I1 u Il 3akonsl
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOM SHEPTuu, 3aKOH
COXpaHEHUsI HUMITYJIbCa, NPHUHIMI CYMEPIO3UIMA  CHII,
MPUHUUIT PABHOMPABHOCTU WHEPUHUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHSI BELIECTBA,
ra3oBbl€ 3aKOHBI, MEpPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpAaHEHUsI BJEKTPUYECKOro 3apsna, 3akoH KyioHa, 3akoH
Oma gnns  ywacTtka 1enu, 3akoH Owma aid  1OJHOHM
AJIEKTpUYECKOM 1enu, 3akoH JDxoyna - JleHua, 3akoH
3J€KTPOMArHUTHOM WHAYKIUHU, 3aKOH COXPAHEHHUs SHEPIHH,
3aKOH NPSIMOJMHEWHOrO paclpOCTPAHEHUs] CBETa, 3aKOH




OTpaXEHHS CBETa, 3aKOH TMPEJOMJICHHS CBETa; 3aKOH
COXpaHEHHs HSHEPruH, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH
COXpaHEHHsI DJEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHS
MaccOBOTO YHCla, MOCTyNaThl bopa, 3aKOH pagroakTHBHOTO
pacmaza);  yBEpEHHOE  HWCIIOJNB30BaHME  3aKOHOB U
3aKOHOMEPHOCTEHl mnpu aHamu3e (U3NYECKUX SBICHUH U
HPOLIECCOB;

[1P6 6. Bnagenne 0OCHOBHBIMU METOAAMHU HAyYHOTO MTO3HAHMUS,
WCTIOJIB3YEeMBIMU B (PU3UKE: MPOBOAUTH MPSIMBIE U KOCBEHHBIE
nU3MepeHns: (U3MYECKUX BEJIMYHMH, BBIOWpAs ONTHMAIbHBIN
CTIOCO0 M3MEPEHUsS] U UCTONB3Ysl M3BECTHBIE METOJBI OIICHKH
MOTPEITHOCTEH  M3MEPEHHiH, TPOBOJUTH  HCCIIEAOBaHHE
3aBHCUMOCTEH buznIecKkux BEJIMYUH
C  WCIONB30BAaHUEM  TPSAMBIX  HM3MEPEHUH, OOBSCHATH
MOJTyYCHHBIE PE3yJIbTAThl, UCIONB3Ysl (U3NYECKHE TEOPHH,
3aKOHBI U TIOHATHS, W JIeNlaTh BBIBOJBI; COOJIOAATh IMpaBUIIa
0e30macHOTO TpyJa TP TPOBENEHUH  HCCIIEJOBAHUH
B paMKax  y4eOHOro  OJKCIIEpUMEHTa U  yd4eOHO-
WCCIIEIOBATENILCKOW  JCATENBHOCTH C  HCIOJIB30BAHHEM
U(POBBIX H3MEPUTETBHBIX YCTPOMCTB M JIAOOPATOPHOTO
00opyTOBaHUS; c(hOpMHUPOBAHHOCTH MIPEICTaBICHHMA
0 METOoJIaxX IOJTyYeHUs] HAyYHBIX aCTPOHOMHYECKHUX 3HAHHIA;
I[IP6 7. CdopMHpPOBaHHOCTH yMEHHS peEIaTh pacdyeTHBIC
3a7a4d C SIBHO 3aJ]laHHOW (DPM3UUECKON MOJENBIO, MCIOIb3YS
¢u3nveckne 3aKOHBI ¥ TPHHLIWIB, HAa OCHOBE aHau3a
YCIIOBUS 33/1a4d BBIOMpPATh (PU3MUYECKYI0 MOJEIb, BBILICIATH
¢usnveckne  BeNMYMHBI W (OPMYNBI, HEOOXOIMMEIE
IS €€ pelIeHUs, MpPOBOAMTH pacueTbl M OLEHHBATh
pearbHOCTh MOJMYYEHHOTO 3HAYeHHS (PU3NYECKON BEITHMYUHBI;
pemiath KaueCTBEHHbIE 3aJa4yd, BBICTPaMBasi JIOTHYECKU
HETPOTUBOPEUYHBYIO [ETI0YKY paccyxIeHuin
C OmNopoil Ha W3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
1 pU3NYECKUE SIBICHUS

OK 02. cntonp30BaThb
COBPEMEHHBIC

JIN4YHOCTHEIE PE3YJIbTAaThl AOJIKHBI OTpPAXKAaThb B YaCTU
IECHHOCTHU HAYYHOI'O ITO3HAHM:

I1P6 5. YMeHue yuuThIBaTh IpaHUIIbI IPUMEHEHUS U3YYEHHBIX
¢u3znyecKkux Mojeseil: MarepualibHas TOYKa, MHEpLUaIbHas




CpeIcTBa MOUCKaA,
aHanm3a

Y UHTEPIIPETALuU
nHpopmarun

1 uH(pOpMaITMOHHBIE
TEXHOJIOTHH

JUIS1 BBITTOJTHEHHS
3aja4
npodeccnoHaTbLHOM
JeSITeTbHOCTH

- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH W OOIIECTBEHHOW MpPAaKTHKH, OCHOBAHHOTO Ha
JIMaJIore KyJbTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MecTa
B MIOJIUKYJIBTYPHOM MUDE;
- COBEpPIICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEIBCKON
KyJbTypbl Kak CpEACTBAa B3aMMOJAEHCTBHS  MEXIY
JFOIBMU ¥ TTIO3HAHUS MUPA;
MertamnpeaMeTHble pe3yabTaThl JOJKHBI OTPAXKATh:
OBnanenue YHUBEpPCaIbHBIMU y4eOHBIMH
MI03HABATENbHBIMU AEUCTBUSAMMU:
B) paboTa ¢ nHpOpManueii:
- BJAJETh HaBbIKAMM [IOJIy4E€HUs HUHPOpPMALUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITFHO
OCYIIECTBIIATh TIOUCK, AaHaJIM3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTannio nHHOPMAIMK PA3INIHBIX BUIOB U HopM
MIPEICTABICHMS;
- UCTIOJIb30BaTh cpencTBa MH(POPMAIIMOHHBIX
U KOMMYHHMKAllUOHHBIX TEXHOJOTMH B  pELIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHU3aIlMOHHBIX
3ajad ¢ CcOOJIOJieHHeM TpeOOBaHUN  IPrOHOMMKH,
TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMALMOHHON
0€30MacHOCTH

CHUCTeMa OTCYETa, WACANbHBIM ra3; MOJEINU CTPOEHHUS Ta3oB,
KUIKOCTEN M TBEPIBIX TEJ, TOUECUHBIN 3JEKTPUUECKUNA 3aps,
sJIepHasl MOJIeJIb aToMa, HyKJIOHHAas MOJENIb aTOMHOTO sifpa
MIpH pelieHnn GU3NYECKUX 3a/1a4;

[MP6 9. CdopmupoBaHHOCTb  COOCTBEHHOW  MO3UIUU
M0 OTHOUICHHIO K Qu3ndeckoil nHGOpMaIlny, MOTydaeMon 13
pPa3HBIX HCTOYHUKOB, YMEHUW UCIOJIb30BaTh ITU(POBHIC
TEXHOJIOTMH ISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALINU
W TpeACTaBIeHUS  y4eOHOM W HAYYHO-TIOMYJISIPHOMN
uH(bOpMallMK; pPa3BUTHE YMEHUN KPUTUYECKOTO aHaIu3a
noJjrydaeMoil nudopmanuu

OK 03. [lmanupoBath
Y PEaTn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOE

Y JINYHOCTHOE
pa3BuTHE,
MPEIPUHIMATEIBCKY
10 JICATEIBHOCTD

B TIpo)eCcCHOHATBHOI
cdepe, UCTIOTB30BaTh

JInuyHOCTHEBIE PE3YIbTAaTbl OOJIKHBI OTpPAXKaThb B YaCTU
)IYXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA .

- CHOCO6HOCTB OLCHUBATh CHUTyallUlFO U IIPUHUMATb
OCO3HAHHBIE pELICHUsA, OPUEHTHUPYACh HA MOPAIBHO-
HPaBCTBCHHBIC HOPMBI
U LIECHHOCTH;

-OCO3HAHUC JIMYHOI'O BKJIaA B IMOCTPOCHUC YCTOﬁqHBOFO
Oymymiero;

MeTaHpeI{MeTHHe PE3YJIbTAaThl AOJIKHBI OTpaKaTh:
OBJ'IaJIeHI/IC YHI/IBepcaJ'H)HI)IMI/I pel"y.]'IﬂTI/IBHI)IMI/I

I[MIP6 9. CdopMuUpOBaHHOCTh COOCTBEHHOW  MO3UIUU
[0 OTHOUICHHIO K Qu3ndeckoil nHpopMaluy, noryqaeMon 13
pa3HbIX HWCTOYHHKOB, YMEHHMH HCIIOJIB30BaTh IH(PPOBHIC
TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIHH
M TPEICTaBICHUs  y4eOHOW M HAYYHO-TIOMYJISIPHON
uHopMaIMK; pa3BUTHE YMEHHH KPUTHYECKOTO aHaIM3a
NoJTy4aeMoit nHpopMaIu
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3HaHMA 110 NIPAaBOBOM
1 (GUHAHCOBOU
IrPaMOTHOCTH

B PA3IUYHBIX
KHU3HEHHBIX
CUTYaLUsAX

EUCTBUSIMMU:
a) caMOOpraHU3aIIHs:

- CaMOCTOSITEIbHO  OCYIIECTBISATh IO3HABATEIbHYIO
NEeSTeNbHOCTh,  BBISIBISATH  NPOOJIEMBbI, CTaBUTh U
(dbopmynHpOBaTH COOCTBEHHBIC 3a1auun B
o0pa3oBaTenbHOM JeSITeIbHOCTH

" )KU3HCHHBIX CUTYyalUsIX;
- CAMOCTOSTCIIBHO COCTABJIATH IJIAH PCHICHUA HpO6J’IeM]':>I

C Y4YeTOM MMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPEANIOYTEHUN;

0) CaMOKOHTPOJIb!

WCIONIb30BaTh  NpuUeMbl  pedeKCuu ISl OLEHKHU

CUTYyalluu, BbIOOpA BEPHOI'O PELLICHHUS;
- YMETb OLIEHHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH
pEeUIeHUs 10 MX CHUKEHUIO

OK 04. 3ddexTruBHO
B3aMMO/ICICTBOBATh
u paboraTh
B KOJJICKTUBE
1 KOMaHjie

JIn4HOCTHBIE pE3yibTAaThl JOJDKHBI OTPakaTh B 4YacTU
LIEHHOCTH HAYyYHOTO MO3HAHUS:

-OBJaJIcBaHME HaBBIKAMU Yy4eOHO-UCCIIEOBATENBCKOM,
MPOEKTHOU M COIIMATIbHOM NEATEIIBHOCTH;
MertanpeamMeTHble pe3ybTaThl 10JKHbI OTPaXaTh:
OBnaneHne  yHUBEPCAIBbHBIMU  KOMMYHUKATHBHBIMU
JEUCTBUSAMMU:

0) COBMECTHAsI IeITEIbHOCTb:

- TIOHUMAaTh U UCIOJIB30BaTh NIPEUMYLIECTBA KOMAHIHOM
Y MHAMBUIyaJIbHOMN paboThI;

- BBIOMpATh TEMAaTUKy M METO/bl COBMECTHBIX JIeHCTBUI
C y4eToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJ10TO
YJIEHA KOJIJIEKTUBA;

- NpUHUMATh LEIM  COBMECTHOM  JIeATEIbHOCTH,
OpPraHM30BbIBaTh U KOOPAMHHUPOBATH ACUCTBHUS IO €€
JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBHUU, PACIIPENEIISATh
poaM € Yy4YyeTOM MHEHUH YYacTHUKOB, O0OCYXIaTb
pe3yJbTaThl COBMECTHON pabOTHI;

-OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa M  KaxXIOro
y4acTHMKAa KOMaHAbl B  oOmuMH  pe3yapTaT 1o

I[IP6 10. OsnageHue yMeHUsIMM paboTaTb B TIpyIIe
C  BBINOJHEHMEM  PA3IMYHbIX  COLUUAIbHBIX  pOJIEH,
IUIAHUPOBaTh PAa0OOTy TIPYMIIbl, PALMOHAIBHO DPACHpPENEIATh
NESTeIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OLICHMBATh BKJaJ KaXIOr0 W3 YYaCTHUKOB TIPYIIIbI
B PELICHHE pacCMaTPUBAEMOI TPOOIIEMBI
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pa3paboTaHHBIM KPUTEPUSIM;
Osnanenue YHHUBEPCAJIbHBIMU
JNEUCTBUSAMMU:

T) IPUHSITHE ce0sl U IPYTHX JIFOICH:
- IPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX JIIOJeH Tpu
aHaJIM3e pe3yJIbTaToOB JIEATEIIbHOCTU

PEryJIiITUBHBIMU

OK 05.
OcyuiecTBIsTh
YCTHYIO U
MMMCEMEHHYIO
KOMMYHHKAIUIO HA
rocy1apCTBEHHOM
s361Ke Poccuiickoi
deaepanuu ¢ y9eTOM

JIn4HOCTHBIE PE3yJIBTATHl JOJKHBI OTpakaThb B YacTH
3CTETUYECKOI0 BOCITUTAHHUS:

- 9CTETUYECKOE OTHOIIECHWE K MHUPY, BKJIIOYAs 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPHYECTBA, CIIOPTA,
Tpyaa

M OOIICCTBEHHBIX OTHOIICHHMH;

B 00JIACTH MATPUOTHIECKOTO BOCITUTAHUS TTPOSIBIISITH:
-IIEHHOCTHOE OTHOILEHKE K TOCYIapCTBEHHBIM CUMBOJIaM,

I[IP6 1. CdopmupoBaHHOCTH TIPEACTABICHHH O POJIHU
U MecTe (PU3MKM M acTpOHOMUHU B COBPEMEHHON Hay4dHOMH
KapTUHE MHpa, O cHucTeMooOpa3ywomed poiau  (HU3NKU
B Pa3BUTUU E€CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJa/le POCCUICKUX U 3apyOeKHBIX YUEHbIX-
¢u3MKOB B pa3BUTHE HAyKd; IIOHUMaHUE (PUIUUECKOM
CYILIIHOCTH Ha0JII0/1aeMbIX SBJIEHUH MUKPOMHpA, MaKpoOMHUpa 1
Merammpa; IIOHMMAaHHe ponu aCTPOHOMUU
B NPaKTHYECKOW JIESITEIBbHOCTH YEJIOBEKAa M JaJIbHEUIIEM

0COBEHHOCTEI HWCTOPUYECKOMY U MPUPOJTHOMY HACIICIINIO, TAMATHHKAM,
COLMANBHOTO 1 TpaaulusaM HapoaoB Poccum, noctmwxkenussMm Poccuu B | HAyYHO-TEXHUYECKOM pa3BUTHUH, poiu buzuku
KyTBTYPHOTO HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE; B dbopmupoBaHHHM ~ Kpyrozopa - ® (GyHKIIMOHATBEHOM
KOHTCKCTA MeranpeameTHbie pe3yabTaThl JOJKHBI OTPAXKaTh: IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUsI PAKTUUECKUX 3a7a4

OBnaneHne  YHMBEPCAJIBHBIMA  KOMMYHUKATHBHBIMHU

JIECUCTBUSIMU:

a) o0meHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX cepax KU3HH;

- Pa3BEpPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOYKY 3pPEHUS

C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 07 JIM4HOCTHBIE Pe3yIbTAaThl JOJDKHBI OTpaxkaTh B uactu | [IP6 8. ChopMUpOBaHHOCTh YMEHHS IPUMEHSTH TOTyYeHHBIC
CoelicTBOBATE SKOJIOTUYECKOTO BOCITUTAHHUA: 3HaHUS I OOBSACHEHHS YCJIOBHH MPOTEKaHUS (PU3NUECKUX
COXPAHEHHUIO - cOpPMHUPOBAHHOCTH  JKOJOTHYECKOW  KYJIBTYPBI, | SBICHUA B MPUPOAC U JUIS TMPUHSATHUS MPAKTUICCKUX PEIICHHIA
oKpyIKaromieli Cpeb, MOHUMAaHUE BJIASTHUS counaan?ﬂKOHOMqucxmf B MOBCETHEBHOMW U3HU ISl 0OecriedeHus: 0€30MacHOCTH MPHU
T — MPOLIECCOB HA COCTOSHUE TPUPOJHOW U COLMAIBHOW | OOpalieHnd C OBITOBBIMH TPHOOpAaMU H TEXHHUYECKUMHU

9 v

NPHMEHSTh 3HAHHS 06 cpebl, OCOSHaI-éI/Ie ri100aJIbHOTO XapakTepa | yCTPOMCTBAMH, COXPAHEHHS 3/I0POBb U CO6J‘IIOI[GUHI/I}I HOpM
M3MEHEHHY KIMMATA, 9KOJIOTUYECKUX MTPOOJIEM; } } 9KOJIOTUYECKOTO0  TOBEACHHS B  OKpY’Karoleu cpeﬂeu,
TPHHIHTIBL - IUIAaHHPOBAaHWE M  OCYIICCTBJICHHE JICWCTBHM B | IOHUMaHWe HEOOXOJAMMOCTH TPHUMEHEHUS JIOCTHIKEHUU
GepesKITMBOTO OKpYXaloIlel Ccpele Ha OCHOBE 3HaHUS 1eleld | Gu3uku u TEXHOJIOTUHU IS paLMOHAIBHOTO
NPOM3BONICTBA, YCTOMYMBOI'O pa3BUTHS YEIIOBEUECTBA; MPUPOAOTIOI30BAHUS

AKTUBHOE HENPUATHE JECUCTBUWA, NPUHOCAILIUX BpPEX
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OKpY’Karolleu cpene

3¢ PEeKTHBHO

JIIENCTBOBATE

B UPE3BbIYANHBIX

CUTYyalHsAx

IIK 1.6. TOTOBHOCTb K aKTUBHOM JIESATEIBHOCTH TEXHOJIIOTHUECKOH | - yMeTh ()OPMUPOBATH COOCTBEHHYIO MO3ULUIO 10
OO6cyxuBaTh U COLMAJbHOW  HAIPABIECHHOCTH, CIIOCOOHOCTD | OTHOLIEHMIO K (DM3HUECKOM MH(POPMALINY, TTOTy4aEMO 13

PACUCTHBIC OIICpalun
C UCITIOJIb30BaHHEM
PAa3JINYHBIX BUAOB
INIAaTCXXKHBIX KapT

WHUIMAPOBATh,  IUJIAHUPOBAaTh M CAMOCTOSITENBHO
BBINOJIHATH TaKyIO A€ATEIbHOCT;

- HMHTEpeC K pas3iuyHbIM cdepaM MpodeccHoHaTbHON
NesITebHOCTH,

- HCIOJB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHii B peleHnH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3allMOHHBIX
3aMad ¢ coOmroieHneM  TpeOOBaHUN  IPTrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepekeHus,
IIPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OpMaIMOHHON
0e30I1acHOCTH;

- BIAJETh HaBbIKAMU pACHO3HABAHUSA W  3aILUTHI
uHpopManuy, MH(POPMALMOHHOM 0e30macHOCTH
JTUYHOCTH;

UCTOJNB30BaTh  MpHEMBbl  pediaeKCHuH ISl OLEHKHU
CUTYyalllH, BBIOOPA BEPHOTO pPEILEHMS;

- YMETh OLEHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATh
pELLEeHMs [0 UX CHI)KEHUIO;

- KOOPAMHUPOBATb U BBINOJHATH PabOTy B YCIOBHSX
peasbHOro,  BHUPTYalbHOTO U KOMOMHHMPOBAHHOTO
B3aHMOJCHCTBUS;

- Pa3sBEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMS C
WCTIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

- CIOCOOHOCTBh ¥ TOTOBHOCTh K CAMOCTOSATEIBHOMY
MIOUCKY METOJIOB peIleHHsI TPAKTUYECKHX 3a/1a4,
MIPUMEHEHHIO PA3JINYHBIX METO/I0B MO3HAHMS;

pa3HBIX HCTOYHUKOB, YMEHHI UCTIOIB30BaTh U(POBLIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYpPUPOBaHUS, HUHTEPIIPETALlUN
U TPEJCTaBIICHUS yUeOHON U HAYyYHO-IIOMYJISIPHOM
nH(pOpMalnU; pa3BUTHE YMEHUN KPUTUYECKOTO aHAIN3a
moty4aeMoi HHGOpMaIiuu
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2.1 O0beM IMCHUIIMHBI M BH/IbI Y4eOHOMH padoThI

Bun yuebHoit paboThl O0BeM B
qacax
O06beM 00pa30BaTENbHOM MPOrpaMMbl AUCHUTIIMHBI 78
1. OcHOBHOE coziepKaHue 78
BT. 4.:
TEOpeTHYecKoe 00yUeHue 40
38

na6opaTopHHe 3aHATHUA

IIpomexyTounas arrectauus (AuddepeHuMPOBaAHHBII 3a4eT)
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2.2. TemaTnyecKMid IJIaH U COAEPKAHNE TUCUMIIIIMHBI «DU3MKA»

HaunmenoBanue
pa3esioB M TeM

Conep:xanue yueOHOro Marepuaa (OCHOBHOE H IPO(ecCHOHAIBLHO OPMEHTHPOBAHHOE),
JadopaTopHbie H NPAKTHYECKHE 3aHATHS, TPUKJIATHON MOAYJIb (IPH HAJTUYHUN)

O0BeMm
JacoB

Dopmupyembie
KOMIIeTeHIIUU

1

2

4

Paznen 1. ®Duzuka n

METOAbI HAYYHOI'0O MO3HAHUSA

Tema 1.1
Bsenenue

Conep:xanue y4eOHOro MaTepuaJia

®usuka - Hayka o npupoge. HayuHble MeToabl MO3HAHUS OKpyKarouero wmupa. Poib
JKCIIEpUMEHTa W TEOpUHM B TMpollecce TNO3HAHMUS MPHUPOABL. ODKCIHEPUMEHT B (U3UKe.
MonenupoBanue GU3NIECKUX SIBJICHUN U TIporieccoB. Hayunble TumnoTe3sl. Gu3nyeckue 3aKOHbI H
Teopuu. ['paHULIBI MPUMEHUMOCTH (PU3NYeCcKUX 3akoHOB. [IpuHiun coorBercTBus. Posb u Mmecto
¢u3uky B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B MPAKTUICCKON EATETHHOCTH
Iroaen

OK 03
OK 05

Pa3zgea 2. Mexanuka

16

Tema 2.1
Kunematuka

Copep:kaHue y4e0HOI0 MaTepuaJa

Mexannueckoe napwkeHue. OTHOCUTENBHOCTh MEXaHU4ecKoro JBrxkeHHs. Cucrema OTcUerTa.
Tpaekropus. Ilepemenienue, ckopocTb (CpeHAs CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaJTbHOM TOUYKH, UX MPOEKIUH HAa OCH cHCTeMbl KoopauHaT. CloxkeHHe MepeMelleHud 1
CJIOJKEHHE CKopocTeil. PaBHOMepHOE M paBHOYCKOpEHHOE HpsMOJIMHeHoe aBwkeHue. ['papuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIIECHNs MaTEPUAIbHON TOYKH OT
BpeMeHu. CBoOogHOE majeHue. YckopeHue cBoOoaHOro naaeHus. KpuBonuHeiHoe NBHXEHHE.
JIBrKeHrne MaTepuaibHOM TOYKH II0 OKPYKHOCTH. YTIIOBas CKOpPOCTb, JIMHEWHAs] CKOPOCTb.
[Tepuon u yactora. LIEeHTPOCTPEMUTEILHOE YCKOPEHUE

[TpakTHyecKue 3aHATUA

IIpakTyeckas padora Ne 1

H3Mepenrie MrHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKIY HYTSMH, NPOWIEHHBIMU TEJIOM 3a IIOCJIEI0BaTEIIbHbBIE
paBHBIE MPOMEXKYTKM BPEMEHH MpPHU PABHOYCKOPEHHOM JBMKEHMHM C Ha4daJlbHOM CKOPOCTHIO,
paBHOM HYJIIO.

N3yyenne nuxkeHus mapuka B BI3KOU )KHUIKOCTH.

W3ydenue 1BMKEHUS TeJa, OpPOMIEHHOTO TOPU30HTAIBHO

Tema 2.2
J/lnHamuka

Copep:xanue yueOHOro MaTepuaJia

[Ipunnun ortHocutenbHOCcTH [amwites. IlepBwiii 3akoH HberoroHa. MHepuumanbHble CHCTEMBI

orcueta. Macca tena. Cuna. IlpuHnumn cynepnosunuu cui. Bropoit 3akoH HprooToHa uis

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.6.
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MaTepuaibHON Touku B MHepuuanbHOM cucteme orcuera (MCO). Tperuit 3akon HproToHa mst
MaTepuaibHBIX TOUYEK. 3aKOH BCEeMHUpPHOTo TaroteHus. Cuma Tspkectu. [lepBas kocmmuueckas
ckopocth. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs
CKOJIb>KeHUS U cuiia TpeHust okos. Koaddumuent tpenus. Cuna conpoTUBIEHUS MPU JBUKECHUU
TeJla B KHUJIKOCTH WM ra3e. [locTynarenpHoe M BpalaTelbHOE JBHKEHHE aOCOIOTHO TBEPIOTO
Tena. MOMEHT CHIIBI OTHOCUTENBHO OocH BpaieHus. [lneuo cunbl. YcnoBus paBHOBECHS TBEPIOTO
tena B UCO

HpaKTI/I‘lCCKI/IC 3aHATUA

IIpakTnyeckas padbora Ne 2

Nzydenue nemxenHus Opycka Mo HaKJIOHHOM IJIOCKOCTHU MO JeHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOMIMX B /1€()OPMHPOBAHHOW MpPYXKUHE U
PE3UHOBOM 00pasiie OT BEIMYUHBI UX J1e(hOpMaIHH.

HccnenoBanue ycioBUi paBHOBECHS TBEPJOTO Tella, UMEIOIIEr0 OCh BPALICHHUs

Tema 2.3
3aKOHBI COXPaHEHUS
B MCXAaHUKE

Conep:xkanue y4eOHOT0 MaTepuasa:

NMnynec MaTepuallbHONW TOYKH, CUCTEMBI MaT€pUalIbHBIX TOYEK. MIMIYJbC CHIIBI U M3MEHEHUE
uMIysibca Tena. 3akoH coxpaHeHus ummyibca B MCO. PeaktuBHoe nBmxkenue. Pabota cuibl.
MomHocTh cuibl. KuHeTwdeckass SHeprusi MaTepHalibHOW Toukd. Teopema 00 HW3MEHEHUH
KUHEeTHYeCKOM dHepruu. lloteHumanbHas sHeprus. lloTeHuManbHas dHEprus  ynopyro
nedopMupoBaHHOil TpyxuHbL. [loTeHIManpHas SHeprus Tena BOJU3UM TMOBEPXHOCTH 3€MIIH.
[lorennmanpHple W HEMOTEHIMANbHBbIE CHIBL. CBsi3b pa0OThl HENOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOW SHEPIUH CHCTEMBI T€J. 3aKOH COXPAHEHHUS MEXaHUYECKOM IHEPTUu.
Ynupyrue u Heynpyrue CTOIKHOBEHHUS

HpaKTI/ILIeCKI/IC 3aHATHA

IMpakTnyeckas padora Ne 3
M3yueHne cBs3M CKOPOCTEH Tel IPH HEYIIPYToM YAape.
VccrenoBanue CBsA3M pabOThI CHIIBI C I3MEHEHHEM MEXaHUYECKOH SHEPruH Tena

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IepPKaAHME (Codep:KaHNe MPUKJIATHOTO MOYJIs1)

HpaKTI/I‘{eCKI/Ie 3aHATHUA

IIpakTnyeckas padora Ne 4

TexHudueckne YCTpOfICTBa U IMPAKTUYCCKOC IMPUMCHCHHEC: CIIMAOMETP, ABMIKCHUC CHApPAAO0B,
LEeNHbIE W pEMEHHbIe Iepefayd, MOAIMUIHUKY, BOJOMET, KOMep, MPYKUHHBIA IHCTOJET,
JABMXKCHUC NCKYCCTBCHHBIX CITYTHHKOB M PaKCET.

IIpakTnyeckas padora Ne 5§

Hcnonn3oBaHne 3aKOHOB MEXaHUKH JUIA 00BACHCHHS JABUKCHU S HeOECHBIX TEl U IJId pa3sBUTUA
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KOCMHUYCCKUX I/ICCJ'IGJIOBB.HI/If/'I, rpaHuibl TPpUMEHHUMOCTH KJJACCUYECKOM MEXaHMKMU. I/IMI/ITaIII/IH
HCBCCOMOCTH

Paspnen 3. MoaexkyasipHasi GU3HKa ¥ TEPMOAUHAMHMKA

12

Tema 3.1
OCHOBBI
MOJICKYJISIPHO-
KHHETHYIECKOM
TEOPUH

Conep:xanue y4ye0OHOIro MaTepuaJa:

OCHOBHbBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCKOe JBHIKEHHE.
Juddys3us. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YaCTHI] BellecTBa. Moaenu CTpOeHus ra3os,
KHUJIKOCTEH M TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojelneil. Macca u
pasmepsl Monekyn. KonmuectBo BemiectBa. IlocrositHHas ABoragpo. TermoBoe paBHOBecHe.
Temneparypa u ee usmepenue. Illkanma temneparyp Llenscusa. Mopens wuaeanpHOro rasa.
OcHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETUYECKON TeOopuu UAeanbHOro rasa. AOCONOTHas
TEMIEpaTypa Kak Mepa CpelHeld KMHETUYECKOM SHEpruu TEIUIOBOTO JBMIKEHHUS YacTHIl rasa.
[lIxana remnepatyp KenbBuna. YpaBHenue MenaeneeBa-Knaneiipona. 3akon JlansToHa. ['a3oBbie
3aKoHbI. M3omponeccsl B HI€aIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMA,
u30Xx0pa, u30bapa

[IpakTryeckue 3aHsATHs

IIpakTnyeckas padora Ne 6
H3mepenne macchl BO3AyXa KIacCHOM KoMHaTe. MccieroBaHne 3aBUCUMOCTH MEXKTY
napamMeTpaMH COCTOSIHUSL pa3peKEeHHOro ras3a

Tema 3.2
(OCHOBBI
TepMOJII/IHaMI/IKI/I

Coneprxanue yue0HOTr0 MaTepuaJia:

TepMmoanHaMuyeckasi cucteMa. BHYTpeHHsISI 2JHEpTrHsi TEPMOJAUHAMUYECKOW CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonmuecTBo TerioTel U paboTa. BHYTpeHHSs SHEPTUST OTHOATOMHOTO UCATLHOTO
raza. Buasl Temonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIMS, U3IydeHHE. TermIoeMKOCTh Tena.
VYnenpbHas TenmnoeMKocTh BeniecTBa. KomnuecTBo Temnotsl npu Teronepeaade. [lepBoiil 3akoH
TepMoanHaMuKu. [IpuMeHeHre nepBoro 3akoHa TEpMOJIMHAMUKU K u3ompoleccam. ['padudeckas
UHTEpIpeTanus padoThl Ta3a. TeruioBble MamMHbBL. [IpHHIUINBI ACHCTBHS TETUIOBBIX MAITUH.
[Ipeo6pa3oBanus 3Hepruu B TEIIOBBIX MammHax. Koadduiment noiesnoro aeictsus (nanee —
KITH) termmoBoit mammusl. [{ukn Kapuo u ero KIIJI. Btopoit 3akoH TepMOAMHAMHUKH.
HeoOpaTuMocTh IpoIieccoB B MPHUpoie. IKOJIOTHUECKHE MPOOIEMbI TeTJIOIHEPTeTUKU

[IpakTryeckue 3aHsATHs

IIpakTnyeckas padora Ne 7
W3mepenne yaenpHOH TeII0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHHS BEIIECTBA

Conep:xanue y4eOHOT0 MaTepuasa:

[TapooOpazoBanue u koHaeHcamus. Mcnapenue u kuneHue. Y aeibHas TeIioTa mapooopa3oBaHusl.
3aBUCHMOCTh TeMIIEpaTyphbl KUIIEHUS OT JaBieHHs. AOCONIOTHAS M OTHOCHUTENbHAs BIAXKHOCTD

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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1 (a3oBbIe
Mepexo/Ibl

Bo3ayxa. Haceimennsiid map. TBepaoe teno. Kpucramumyeckue u amopdHbIe Telia. AHH30TPOIHS
cBoMcTB KpuctamioB. JKugkue kpucrtamibl. CoBpeMeHHble MmaTepuanbl. [lnaBneHue wu
KpUCTa/UTM3aIus. Y aenpHas Teriora miasienus. Cyonmmanms. Y paBHeHHE TEIIOBOTO OaaHca

IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKaHUe (CoepKaAHNe MPUKJIATHOTO MOTYJIs1)

ITpakTH4yeckue 3aHATHSA

IIpakTnueckasi padora Ne 8

TexHu4YecKkue yCTpOWCTBAa U MPAKTHUECKOE MPUMEHEHHE: TepMoMeTp, Oapomerp. OmnpenencHue
Macchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpPEHHH o0bemMa KOMHAThl, JaBJICHUS U TeMIepaTyphbl
BO3/yXa B HEW.

TexHuueckue ycTpoucTBa M IMPAKTHUECKOE IPUMEHEHUE: JBUTATENlb BHYTPEHHEIO CrOpaHus,
OBITOBOW XOJIOAUIBHUK, KOHIUIIMOHEP, TUTPOMETP M TCUXPOMETpP, KaJOPUMETP, TEXHOJIOTHH
MOJIYYEHUsI COBPEMEHHBIX MAaT€pUaAJIOB, B TOM YUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH

Pazpnen 4. DiiekTpoanHaMuKa

12

Tema 4.1
DNIEeKTpOCTaTHKA

Conep:xanue y4yeOHOIro MaTepuaJia:

DnekTpuzalus Tel. DJIeKTpuueckuil 3apsia. JIBa Buja anekTpuueckux 3apsiioB. [IpoBojaHukw,
JUAJIEKTPUKN U TIOJYIPOBOJHUKH. 3aKOH COXPaHEHUs JIEKTPUUYECKOro 3apsaa. Bzanmozaeicteue
3apsnoB. 3akoH Kynona. Dnekrpudeckoe nose. HanpskeHHOCTD anekTprudeckoro nosis. [IpuHinun
CYNEPHO3UINH AJIEKTPUUECKUX TMojeil. JIMHUM HanpsyKeHHOCTH 3JeKTpuyeckoro mossd. Padota
cun  anekrpocrarudyeckoro noss. I[loreHmman. PasHocte mnoreHnumanoB. I[IpoBonHukH U
JTUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM IoJie. JnanekTpuueckas NpOHUIAEMOCTh. DIEKTPOEMKOCTb.
Kongencarop. D1eKTpOoeMKOCTh IJIOCKOT0 KOHJEHCATOpa. DHEPIHUsl 3apsKEHHOIO0 KOHAEHCATOpa

HpaKTI/ILIeCKI/IC 3aHATHA

IIpakTnyeckas padora Ne 9
H3mepenne 31eKTpoeMKOCTH KOHAeHcaTopa

Tema 4.2
[TocTOosITHHBII

TokH B pa3TUUHBIX
cpenax

Coneprxanue y4e0HOro0 MaTepuaJia:

BIEKTPUYECKUN TOK.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuna
toka. [locTrosHubii TOK. Hampspkenme. 3akoH Oma st ydacTka Ienu. ODJIEKTPUUYECKOE
CONPOTHUBIIEHUE. YJIeTbHOE CONpPOTUBIIEHHE BemecTBa. llocrmenoBaTenbHOe, NapajIeNbHOE,
CMEIIaHHOE COEMHEHHE MPOBOIHUKOB. PaboTa snexrpuyeckoro Toka. 3akoH Jlxoyms-Jlenna.
MOMIHOCTD 3NEKTPUYECKOTO TOKAa. JIEKTPOJABMKYINAS CHUJIa M BHYTPEHHEE COMNPOTUBIICHUE
HWCTOYHHMKA TOKa. 3akoH Owma Juisi ToJIHOM (3aMKHYTOW) sJiekTpuyeckod menu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAsI MPOBOJAUMOCTh TBEPJBIX METAJJIOB. 3aBHCHUMOCTH CONPOTHBJICHUS METaUIOB OT
TeMiepaTypbl. CBEepXIpPOBOAMMOCTb. JJIEKTPUUYECKUNA TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX

OK 01
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nydkoB. [lomynpoBoanuku. CoOcTBEHHas M TpUMEcCHass HPOBOAMMOCTb MOJYNPOBOJHUKOB.
CgoiictBa p-n-nepexona. IlomynpoBoJHUKOBbIE MPUOOPHL. DIEKTPUYECKHA TOK B pacTBOpax H
paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOJIMTUYECKAsT AUCCOLHALMSL. DIIEKTPOIN3. DIEKTPUUECKUM TOK
B razax. CaMoCTOsTENbHBIN U HECAMOCTOSTENBHBIN pa3psaa. Mounnus. 1lna3zma

Tema 4.3
IMarauTHOE IoJIe.
DNeKTpOMarHUTHAs
MHITYKIIHS

Coaep:xaHue y4eOHOro MaTepuaJia

ITocTrostHHBIE MarHuThl. B3anMOnencTBHE NOCTOSAHHBIX MarHuTOB. MaruutHoe mnose. Bekrop
MarHuTHoON MHAyKuuH. [IpuHnun cynepnosunnu. JInann MarautHOM MHAYKUmu. KaptuHa nuHui
MAarHuTHOM WHAYKLIMM I10JS IIOCTOSHHBIX MAarHUTOB. MarHurHoe IoJie MPOBOJHHUKA C TOKOM.
Kaptuna nmuHMI 1OJIA IJTMHHOTO MPSMOIO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTIO IMPOBOJHUKA,
KaTymku ¢ TokoM. OnsIT Opcrena. B3anmozeiicteue npoBoJHUKOB ¢ TOKOM. Cuiia Amrepa, ee
Monynb U HanpasieHue. Cuna JlopeHma, ee MOyl M HampaBicHHE. [[BHKEHHE 3apsKEHHOR
YacTUIIbl B OJJHOPOJHOM MarHuTHoM nose. Pabota cuiel JlopeHua. SIBieHue 351eKTpOMarHuTHON
nHayknud. [lotox BekTopa MarHuTHOM MHAYKIMHU. DJIC MHIyknuu. 3aKOH 3JI€KTPOMArHUTHOM
naaykuun Papanes. BuxpeBoe snekTpuueckoe Mosie. DNEKTPOABMIKYINAs CHJIa MHIYKLIUU B
MIPOBOJIHUKE, JBHXKYIIEMCS IMOCTYNATEeIIbHO B OAHOPOJHOM MarHuTHOM mnoie. IlpaBuno Jlenna.
WunyktuBHOCTE. fIBeHne camoumHaykiuu. DJ[C caMOMHAYKIMHM. DHEPrusi MarHUTHOTO IOJISA
KaTYIIKH C TOKOM. DJIEKTPOMAardiuTHOE IOJIE

IIpakTHyeckue 3aHsITUS

IIpakTnueckas padora Ne 10
I/I3y‘-ICHI/Ie MAaramMTHOI'O IIOJIA KaTYHIKHA C TOKOM. I/ICCJIC,Z[OBEIHI/IC HGIZCTBPISI IIOCTOAHHOI'O Mar’HurTa
Ha paMKy C TOKOM

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/IepPKaHUeE (Coaep:KaHUe MPUKJIATHOT0 MOTYJIs1)

IlpakTH4yecKkue 3aHATHA

I[IpakTnyeckas padora Ne 11

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: JJIEKTPOCKOI, BIIEKTPOMETP,
KOHJIEHCATOpP, KOIMPOBAJIBHBIN anmapar, CTPYWHBIA NPHUHTEP, aMIIEPMETP, BOJIBTMETpP, pEOCTar,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelbHble MPHUOOPBI, 3JIEKTPOOCBETHTEIbHbIE MPUOOPHI,
TEPMOMETP  CONPOTUBJIEHUS, BAKyyMHBIH  AMOJ, TEPMUCTOPbl U  (OTOPE3UCTOPHI,
MOJIyIIPOBOJHUKOBBIN ~ JMOJ,  TajlbBaHUKA, IIOCTOSHHBIE  MAarHMUThHI,  DJIEKTPOMArHUTHI,
3JIEKTPOJIBUIaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

[IpakTuyeckast pabora: Mepbl 37€KTpoOE30NaCHOCTH, NMEKTPOCTaTUYECKasl 3allnTa, 3a3eMIICHUE

MEKTPONpPUOOPOB, KOPOTKOE 3aMbIKaHUE

Pa3zgen 5. Kojie0anus 1 BOJIHBI

14

Tema 5.1

| Copep:kanue y4e0HOIro MaTepuaJa

OK 01
OK 02
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MexaHnyecKue 1
BIEKTPOMArHUTHBIE
KoJIeOaHus

Konebarenpnas cuctema. CBoboaHbIe Konebanus. ['apmonndeckue konebanus. [lepuon, gacrora,
ammuTyaa u ¢aza xoneOanuil. IIpyKuHHBI MasTHUK. MaremMaTuyeckuii MasTHUK. YpaBHEHUE
rapMOHMYECKHX KosiebaHuil. KuHemarnueckoe W JAMHAMUYECKOE OMNMCAHME KOJeOaTeIbHOTO
nBwkeHus. IlpeBpaiieHue »HepruuM NpU TapMOHMYECKMX KojeOaHusX. CBs3b aMIUTUTYAbI
KojeOaHUM MCXOJHOM BEIMYMHBI C aMIUTUTYJOM KoieOaHUIl €€ CKOPOCTH M YCKOpPEHUS.
KonebarenbHblii KOHTYP. CBoOonHbIE AJIEKTPOMAarHUTHBIE Kosie0aHus
B HMJA€aJbHOM  KoyeOaTeNIbHOM  KOHType.  AHaJIOrusi  MEXIy  MEXaHWYECKUMHU U
JIEKTPOMArHuTHBIMM  KosieOanussMu. @Popmyna TomcoHa. 3aKOH COXpaHEHUs SHEPruU B
nJealbHOM KoJje0aTelabHOM KOHType. BbIHyXaeHHble MexaHuueckue KosiebaHus. Pe3oHaHc.
PezonancHas kpuBas.  BbIHYXJE€HHBIE 3JIE€KTpOMarHuTHble KoyiebaHus. IlepeMeHHBIN TOK.
CuHyconJaibHbIl TNepeMEeHHbIH TOK. MOIIHOCTh MEPEeMEHHOI0 TOKAa. AMIUIMTYAHOE H
JeiicTBYIOIIee 3HAaUEHUE CUIIbI TOKa M HampsbkeHus. Tpanchopmarop. [IpousBonacTso, nepenaua u
noTpe0IeHNe IEKTPUIECKON SHEPTUH. DKOJIOTHYECKHE PUCKH ITPH MTPOU3BOICTBE dIIEKTPUIECKON
sHepruu. KynpTypa ucnonb3oBaHysl 3J€KTPOIHEPTHH B IOBCEAHEBHON KU3HU

[IpakTryeckue 3aHsATHS

IIpakTnyeckas padora Ne 12

HCCJ’IC}IOB&HI/IG 3aBUCUMOCTH IICPUOJa MAJIBIX KoaeOanuii Tpy3a Ha HUTH OT AJIMHBI HUTHU U MAaCCBbI
rpy3a. MccrnenoBannue nepeMEHHOT0O TOKA B LIEMU U3 TIOCIIEN0BATENBHO COEUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U pe3UCTopa

Tema 5.2
MexaHndecKne u
BHGKTpOMaI‘HI/ITHBIG
BOJIHBI

Copep:kaHue y4eOHOT0 MaTepuaJa

MexaHnuyeckue BOJHBI, ycioBus pacrnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs W
JuHA BOJIHEL. [lonepeuynsie U poaoabHbIe BOJHEL. MHTEpdepenius u nudpakius MEXaHHIECKUX
BOJIH. 3BYK. CKOpoCTh 3BYyKa. [ poMKOCTb 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DJIEeKTpOMarHUuTHHIC
BOJIHBI. Y CJIOBUS U3JIyYEHU 3JIEKTPOMArHUTHBIX BOJH. B3anmHuas opueHTtanus BekTopos E, B u v
B JJIEKTPOMAarHUTHOM BOJHE B BakyyMe. (CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPa)K€HUE,
nperioMiIeHue, nonspusanus, nudpakuus, natepdeperius. CKOPOCTh IEKTPOMATHUTHBIX BOJH.
[Mkana 31eKTPOMarHUTHBIX BOJH. [IpriMeHeHHe 3JIEeKTPOMAarHUTHBIX BOJIH B TE€XHHUKE U OBITY.
[IpuHuunel paauocBsi3u u  TeneBujeHUsA. Panuonokamusi. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKPY’KaoILEeH cpeibl

Tema 5.3
OnTuka

[IpsimonuHEitHOE pacnpocTpaHEeHUEe CBeTa B OJHOpPOJHON cpene. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpaxeHus cBeta. [locTpoenne n3obpaxeHuil B mockoM 3epkaine. I[Ipenomienue ceera.
3aKoHbI TNperoMJIeHMsI cBeTa. AOCONIOTHBIM TOKa3aTesb IpenomiieHus. llomHoe BHyTpeHHee
orpaxkeHue. IlpeaenbHblil yroi MojJHOro BHyTpeHHeEro orpaxkeHus. Jucnepcus csera. CloXKHBIHN
cocraB Oenoro ceera. I[Ber. Cobuparomue u paccenBaromue JTuH3bl. ToHkast nuH3a. POKyCHOE

OK 04
OK 05
OK 07

18



paccTosiHUE W ONTHYecKas cuia TOHKOM nuH3bL. [locTpoeHue n3o0paxkeHHil B coOuparomux u
paccenBaroIMX JiMH3ax. DopMysa TOHKOW JIMH3BL. YBEJIMYEHHE, JaBacMoe JHH30U. IIpenensr
MPUMEHUMOCTH TeoMeTphueckoil ontuku. MHTepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMYMOB MU MMHHMYMOB B MHTE€P(QEpPEHIMOHHON KapTHHE OT IBYX
cHH(]A3HBIX KOTePEHTHBIX MCTOYHHUKOB. ludpakius cBera. [udpakunonHas pemerka. Y CiIoBue
HaOJIIOIEHUST TJIaBHBIX MAaKCUMyMOB IpM MAJEHUHM MOHOXPOMAaTHYECKOI0 CBeTa Ha
TdpakiuoHHy0 pemeTky. [lonsipuzamms cBera

HpaKTI/I‘lCCKI/IC 3aHATUA

IIpakTnyeckas padora Ne 13

HabmtoeHue nucnepcuu cBeTa 2

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COEPKAHME (COePKAHUE TPUKJIIATHOTO MOTYJIs) 4

IpakTHYecKHe 3aHATHS

IIpakTnueckas padora Ne 14

TexHuueckue ycTpoicTBa M MpaKTHYECKOE MPHUMEHEHHe: ceiicMorpad dIIeKTPUYECKHH 3BOHOK,

rE€HepaTop TMEePEMEHHOI0 TOKa, JHMHUM JJIEKTPOoNepenad, MY3bIKaJbHbBIE HWHCTPYMEHTHI,

yJIbTpa3ByKOBasi JMArHOCTHKA B TEXHUKE M MEIUIMHE, pajaap, paAuONpHEMHHUK, TEIEBU30p,

anTeHHa, tenedon, CBU-neus, ouku, nymna, ¢poTtoannapar, IpOSKIMOHHBIN anmapaT, MUKPOCKOTI,

TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(DPaAKIIMOHHAS PEeIIeTKA, MOISPOHI, TEIECKOII.

IIpakTnueckas padora Ne 15

Bunet wmsnydenuii. Buabl  cnektpoB. CrexTpbl HMcnyckaHus. CHEKTpbl  MOIVIOIIECHHS.

Cnektpanbubiii  aHanu3. CrHekTpalbHblE KIAcChl 3Be3l. YIbTpadUOIETOBOE H3IyUYECHHUE.

WNndpakpacnoe wu3mydenue. PenrtrenoBckme nyun. Mx mnpupoma u  cBoiictBa. Illkama

3J€KTPOMArHUTHBIX M3TYyYEHUN

Pa3nen 6. OcHOBBI cieMAIbHONH TEOPUH OTHOCHUTEILHOCTH 4 OK 01

Tema 6.1 Coaep:xkanue yueGHOro MaTepuaia 4 OK 02
OCHOBEI TEOpUH I'paHuubl  DPUMEHMMOCTH  KJIACCUYECKOM MexaHuku. [locTymarsl crienuanbHOM — TEOpUU OK 04
OTHOCHUTCJIIbHOCTH OTHOCUTEJILHOCTH: HWHBAPMAaHTHOCTb MOJIYJISI CKOPOCTH CBe€Ta B BaKyyme, MPHUHIUII OK 05

OTHOCHUTENBHOCTH OHHIITEHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U

COKpallleHUE JJIUHBI. DHEPrus W UMIYJbC CBOOOMHOW dYacTHilbl. CBSI3b MAacChl C DHEPTHUEH M

HUMIYJIbCOM CBOOOIHOM YacTUIbl. DHEPIUs NOKOSI CBOOOJHON YaCTHIIBI

Paznen 7. KBanToBas pusuka 14 OK 01

Tema 7.1 Conep:xanne y4e0HOro MaTepuasa 2 OK 02
DIIEMEHTHI ®oronsl. Popmyna [lnanka cBs3u s3Hepruu HOTOHA C €ro YaCTOTOW. DHEPIrus U UMITYJIbC (POTOHA. OK 04
KBAHTOBOW ONTHKH OtkpeiTie u uccrnenaoanue ¢orodddekra. Ombitel A.I. CromeroBa. 3akonbl (oTodrddexTa. OK 05
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VYpasaenne DitHmTeiHa i Gotodddekra. "Kpacnas rpanumna" dpororddekra. JlaBneHue cBera.
Ombrtel [1.H. JIeOeneBa. XuMuueckoe EHCTBUE CBETA

Tema 7.2
CtpoeHue atoma

Conep:xaHue y4eOHOro MaTepuaJia

Mopnens atroma Tomcona. OnbiTel Pesepdopaa mo uccnenoBanuio crpoeHus aroma. [lnanerapHas
Mozenb aroMa. I[loctynatel bopa. M3nydyenue u mornomieHue (GOTOHOB MPHU MEPEXOe aToMa ¢
OJIHOTO YPOBHS SHEpPIruM Ha Apyroi. Buasl cnexktpoB. CrieKTp ypoBHEH 3HEPTHH aTOMa BOJAOPOIa.
BosHoBeie cBoicTBa wactuil. Bomnbel ne bpoina. KopmyckylsipHO-BOJHOBOW — JTyaiau3M.
Judpakius 31eKTpoHOB B KprcTauiax. CIIOHTaHHOE U BBIHYKICHHOE M3NyueHUe. Y CTPOMCTBO U
MPUHLMI paboThI J1a3epa

HpaKTI/I‘-IGCKI/Ie 3aHATUA

IIpakTnyeckas padora Ne 16
HabnroieHne TMHeHYaToro CuekTpa

Tema 7.3
ATOMHOE SIIpO

Copep:kanue y4e0HOIro MaTepuaJia

Metonabl HaOMIOACHUS M PETHCTPALUU SJIEMEHTApHBIX YacTull. OTKpbITHE pPaAMOAKTHBHOCTH.
OmnbiThl Pe3epdopaa no omnpesneneHnIo cocTaBa paAMoakTUBHOIO m3nydeHus. CBolicTBa aybga-,
Oera-, raMMa-u3Ty4eHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TIPOTOHA
u HeWTpoHa. HykmonHas monens sapa I'eizenOepra-lBanenko. 3apsia sapa. MaccoBoe YHCIIO
sanapa. M3otomnel. Anbda-pacnaz. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnajn. ['aMma-u3nyyeHue.
3aKOH PaJUMOaKTUBHOIO pacmaja. DHeprusl CBA3M HYKJIOHOB B snpe. SnepHele cuibl. Jledexr
Macchl sapa. Slnepssie peakuuu. [lenenue u cuHres saaep. SAnepHbil peakrop. TepMosaepHbIN
cuHre3. IIpoOneMbl M MEPCHEKTUBBI SJIEPHOM SHEPreTUKU. DKOJOIMUECKUE aCHEeKThl sIEpPHOH
SHEPreTUKU.  OJeMeHTapHble  4YacTuipl.  OTKpbiTME  nO3UTpoHA.  DyHIAMEHTaJIbHbBIE
B3aUMOJICUCTBU

[IpakTryeckue 3aHsATHS

IIpakTnyeckas padora Ne 17
HccrenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim)

IIpodeccnonaibHO OPEHTHPOBAHHOE COEePKAHUE (COePKAHNE MPUKJIATHOTO MOTYJIs1)

[IpakTrueckue 3aHATHS

IIpakTnyeckas padora Ne 18

JIGJ'IOBaSI urpa: HOHSITI/I?[, CBA3aHHBIC C H3YYCHUCM MCTOAOB HAYYHOI'O0 IIO3HAHUA: SABJICHUC,
Hay4HbIH (akT, runoresa, Gpu3MuecKass BEIWYHMHA, 3aKOH, TEOpHs, HAaOJIIOJCHHUE, HIKCIEPUMEHT,
MOJIETTHPOBaHNE, MOJIENIb, U3MEPEHHE.

IIpakTnyeckas padora Ne 19

TexHuuecKue yCTpOrCTBA M MPAKTUIECKOE MpUMEHEeHHe: (OTOIEMEHT, (POTOAATUHK, COTHEUHAs

OK 07
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Oarapesi, CBETOMO/, CIIEKTPOCKOTI, Jla3ep, KBAHTOBBI KOMIIBIOTED, TO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMOa

Paznea 8. DiieMeHTBHI ACTPOHOMUM M ACTPOPU3UKHU

=

Tema 8.1
DIIEMEHTBI
ACTPOHOMUU U
ACTpOU3UKH

Conep:xaHue yueOHOro MaTepuaJia

Bun 3Besnnoro He6a. Co3Besnusi, sipKue 3BE3[bl, IIIAHETHI, UX BUAUMOE JBIKeHue. ConHeyHas
cucteMa. [lmanersl 3emMHOM rpynmbl. [lmanersi-rurantel. Manbsie Tena COJHEYHOW CHUCTEMBI.
Comnnue, potocdepa u armocdepa. ConHeunast akTUBHOCTb. Mctounnk sHeprun ConHIIA U 3BE3.
3Be3/bl, WX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTh, paguyc, TeMmIepaTrypa, HxX
B3aUMOCBSI3b. 3BE3/Ibl TJIABHOW IOCJIEI0BATEILHOCTU. 3aBUCUMOCTh ''Macca - CBETHUMOCTB' Uit
3Be3]] TIJIaBHOM  TOCJeloBaTelbHOCTH. BHyTpeHHee crpoenune 3Be3n. CoBpeMeHHbIE
MIPEICTABICHUS O IPOUCXOXKIECHUU U 3BOJIIOIMU COJHIA U 3B€3/. DTallbl )KU3HU 3B€3/1. MIIeUHbIi
[IyTs - Hama Nanaktuka. CnupanbHas CTpyKTypa ['anakTuku, pacnpeneiaeHue 38e3/, ra3a u MblIn.
[Tonoxenue u apmwxenue Connua B ['anaktuke. [lnockas u cepuyeckas nmoacuctemsl [ agakTUKH.
Tunbel ramaktuk. PaguoranakThukyi W KBaszapbl. YepHbI€ IbIPbl B sApax TajakTHK. BceneHHas.
Pacmmpenne Bcenennoil. 3akon Xa60ma. Paz6eranme ramaktuk. Teopust boibinoro B3pbiBa.
Mopnens «ropsiueit Bcenennoit». MacmrabHas cTpykTtypa Bcenennoil. MeraranakTuka.
Hepemiennsie mpo6ieMbl aCTPOHOMUH

OK 01
OK 02
OK 03
OK 05
OK 07

IIpomexyTounas arrectauus ([uddepeHurpoBaHHbIil 3a4eT)

Bcero

78
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5. YCJOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YUYEBHOM JTUCIUILIUHBI

TpeboBanuss K MUHMMAJIBHOMY MaTePHATbHO-TEXHUYECKOMY 00ecrieyeHHIo
Peanuzamus mporpaMmbl mpeaMera TpeOyeT Haimuuus y4eOHOTro KaOWHETa MaTeMaTHKH |
CTaTUCTUKH; JIA0OPATOPHIl HE MPETyCMOTPEHO.

O6opynoBaHue yueOHOTO KaOUHETa!

— yueOHBbIE CTOJIBI;

— pabouee MecTO MpernoiaBaTeis;

— KOMIUIEKT y4eOHO-HATJISAHBIX TOCOOUHI 10 TUCIIUITIHHE;

— pa3gaToyYHbIA MaTepual.
TexHuueckue cpencTra 0Oy4eHus:

—  MOOWIbHBIA MYJIbTUMEIUNHBIN KOMIUIEKC: TPOCKTOP, IKpaH, HOYTOYK.
Ob6opynoBaHue 1a00paToOpuu U pabOYNX MeCT J1abopaTOpUH:
KomrekTs a71st 1abopaTopHOTO MPaKTHKYMA.

NudpopmannonHoe odecnevyeHne 00y4eHust
OcHOBHBIE MCTOYHUKH

Jlns npeniogaBaresneit
1. Mskuwes I'.f., Byxosues b.b., Uapyrun B.M. / Ilox pen. [Tapdentrenoit H.A. ®uzuka. 10 kiacc
(6a30BBIi ypoBeHb). AKIMOHepHOE 0011ecTBO «M3narenscTBo «lIpocBenienuey, 2025
2. Mskumes I'.4., byxoBues b.b., Uapyrun B.M. / Ilox pen. ITapdentreBoit H.A. ®usuxka. 11 kmacc
(6a30BBIi ypoBeHb). AKIIMOHepHOE 0011ecTBO «M3marenscTBo «lIpocBemnienuey, 2025
3. Apwucrorens, -. ®duszuka/ Apucrorens ; nepesomuuk B. I1. Kapmo. — Mocksa : U3marenbcTBo
Opaiir, 2025.— 228 c.— (Anronoruss wmbiciu). — [SBN 978-5-534-08826-7. — Tekct
anexkTpoHHbId // OO6pa3oBarenbHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565301
4. BacunbeB, A.A. @wusuka: y4eOHMK JJIs CpEAHEro NPOPECCHOHATIBLHOTO 00pa3oBaHUS /
A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-e usn., ucnp. u gon. — Mocksa : M3narenbscTBo
HOpaiit, 2026. — 221 ¢. — (IIpodeccuonanpuoe odpazosanue). — ISBN 978-5-534-05702-7. — Tekcr
: anexTpoHHbIN // OOpa3zoBarensHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585287

Jns crynenTos
5. Mskumes I'.4., ByxoBues b.b., Yapyrun B.M. / [lox pex. IlappentoeBoit H.A. ®@usuka. 10 xmacc
(6a3oBBIif ypoBeHB). AKInoHEpHOE 001mecTBO «M3marenscTBo «IIpocBenienner, 2025
6. Mskumes ['.4., byxoBues b.b., Yapyrun B.M. / [lox pex. IlappentoeBoit H.A. ®@usuka. 11 xmacc
(6a3oBBIif ypoBeHB). AKInoHEpHOE 001mecTBO «M3marenscTBo «IIpocBenienner, 2025
7. Apucrorensb, -. Pusuka/ Apucrorens ; nepeoxuuk B. I1. Kapnos. — Mocksa : M3naTenscTBo
Opaiir, 2025.— 228 c.— (Anronoruss wmeicin). — ISBN 978-5-534-08826-7. — Tekct
aneKkTpoHHbIHN // O6pa3zoBaTenbHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/565301
8. BacumbeB, A.A. ®usuka: yueOHMK Ui cpeaHero mpo¢decCHOHaIbHOrO0 00pa3oBaHUs /
A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., ucnp. u gon. — Mocksa : M3narenscTBo
Opaiir, 2026. — 221 c. — (ITIpodeccuonansuoe odbpazopanue). — ISBN 978-5-534-05702-7. — Tekct
: aNIeKTpoHHBIH // O6pazoBatenbHas wiargopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/585287

JlonoJHuTeIbHbIE HCTOYHUKHU
Jns mpenonaBareneit

https://resh.edu.ru/ Poccuiickast 31eKTpoHHas IIKOJIA.
https://multiring.ru/ [Topram S0P (anekTpoHHBIE 00pa30BaTEIBHBIC PECYPCHI) B OMOIHOTEeKa OECTIaTHBIX
PYCCKHUX 3JIEKTPOHHBIX 00pa30BaTENbHBIX MPOTPAMM.
http://www.megabook.ru Dunmknonenus noprana "Kupumr u Medoauit"
https://physics.ru/ OTkpbIThIH Komex: Pusnka
https://www .kvant.digital/ - Kant: HayuHO-OnyIIpHBIN (PU3UKO-MaTeMaTHYECKUN Ky pHaI
http://www.fizika.ru - ®u3uka.py: caiiT Juid yyamuxcs u npenojasareneid Gu3nku



http://www.fizika.ru/
http://www.megabook.ru/

http://elkin52.narod.ru - 3annMaTenpHas pU3MKa B BONPOCAX M OTBETAX: CAMT 3aciyXeHHOTro yuutens PO
B. Enbknna

s cTyaeHTOB
https://resh.edu.ru/ Poccuiickast 31eKTpoHHAs IIKOJIA.
https://multiring.ru/ [Toptan S0P (anexTpoHHBIE 00pa3oBaTeNbHbBIE pECYpPChl) U OMOINOTeKa OeCIIaTHBIX
PYCCKHX JIEKTPOHHBIX 00pa30BATEIIBHBIX MTPOTPAMM.
http://www.megabook.ru Dunmknonenus noprana "Kupumr u Medoauit"
https://physics.ru/ OTkpbITBIH KOIIemK: DH3nKa
https://www .kvant.digital/ - Kant: Hay4uHO-IONTyIIpHBIN (PU3UKO-MaTEeMaTHUECKUN Ky pHAI
http://www.fizika.ru - ®usuka.py: caliT Ui yyamuxcs U npenojaBareneid Gu3nku
http://elkin52.narod.ru - 3aHuMarenbHas pU3KMKa B BOIPOCAX M OTBETAX: CAUT 3aCIIy)KEHHOTO yuuTens PO
B. Enbknna

4. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOECHHS 00111€00pa30BaTeIbHOI U CIUTIIHHBI

KoHTpoabr ® oOmeHKa pe3yJbTaToB OCBOCHUS 0OMIE00pa3oBATeIbHOM  TUCIUILTAHBI
pacKpbIBalOTCA depe3 AMCHUIUIMHAPHBIE Pe3yJbTaThl, HANpaBiICHHbIE Ha (OPMUPOBAHHE OOMIMX U
po(heCCHOHATTLHBIX KOMIICTCHIIUN 10 pa3jieliaM U TeMaM COJIep KaHHs yIeOHOro MaTepuara.

[Kon 1 HaIMEeHOBaHHe Pa3zpen/Tema Tun oneHoYHbIX

(hopMupyeMbIX KOMIIETEHIIUI MepONpPHUATHH
OK 01. BeiOupats crnocoOsl pemenus | Pazmen 2. Temsr 2.1., 2.2., 2.3.
3a/1a4 npoeccHonHanbHOM | Pasnen 3. Tems 3.1.,3.2., 3.3.
ACATCIILHOCTH HPUMEHHUTEIRHO | Pasnen 4. Temsl 4.1., 4.2., 4.3.
K PasIMIHbIM KOHTCKCTaM Paznen 5. Temsr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pa3nen 8. Tema 8.1

OK 02. Hcnonb3oBaTh coBpeMeHHbIE | Pasnen 2. Temsr 2.1., 2.2., 2.3. YCTHBIA OIIPOC;
Cpe/icTBA  TOMCKA,  aHanu3a M | Pasuen 3. Temsr 3.1, 3.2.,3.3. ‘bpgﬂm"ﬂ”m onpoc
WHTCPIPETAMH  MHQOPMALMH, M | Pagsien 4. Tempr 4.1., 4.2, 4.3, | HADHO/CHAC
MH(OPMALIMOHHBIE  TEXHOJOTHUU IS Paszen 5. Tembr 5.1., 5.2., 5.3 3a BBIIIOJTHCHUEM
7 . 1.,5.2.,53.
BBITIOJIHEHHSI 337249 MPOPECCHOHATHHON Pasnen 6. Tema 6.1 abopaTOPHBIX padoT;
JIeATebHOCTH ' L TIPaKTHYECKHE a6oTH]
Paszen 7. Temsi 7.1, 7.2, 7.3. (p P
€IICHUE KaueCTBEHHBIX|
Pazgen 8. Tema 8.1 p )
Y pacUYEeTHBIX 3a/1a4);
OK 03. TMnanuposars | L a3Ae I. Tema 1.1. TecTHpOBAHHE;
b
W peanmsoBbiBath  coGcrsenmoe | Lasnen 3. Tembt 3.1.,3.2.,3.3. peIleHHE Kelc-3a7a:
b
npodeccronanbHoe 1 smunoctHoe | Pasaen 4. Temsr 4.1.,4.2., 4.3.
HaONIOJIcHUE W  OIEHKA
pasBuTHE, npeanpunuMarensekyio | Pasmen 8. Tema 8.1 N
MOJITOTOBKH JICIIOBOM
JeSITeNIbHOCTD
B npodeccHOHATBHOM chepe, HUIPEL,
UCII0JI30BaTh 3HAHMS IO NPABOBOM M BBIIIOJTHEHHUC 3azanun
(uHaHCOBOM TPaMOTHOCTH MPOMEKYTOYHOMN
B PA3IMYHBIX )KU3HEHHBIX CUTYaIUIX aTTecTaluu
OK 04. OddextuBHO | Pasnen 2. Temsr 2.1., 2.2, 2.3.
B3aMMO/ICHCTBOBAT u paborars | Paspen 3. Temst 3.1., 3.2., 3.3.
B KOJUICKTHBC 1 KOMaHAC Pasnen 4. Temsr 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7,3
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http://elkin52.narod.ru/
http://www.fizika.ru/
http://www.megabook.ru/
http://elkin52.narod.ru/

OK 05. OcymectBiasiTb  YCTHYIO
n MUCBMEHHYO KOMMYHUKAIUIO
Ha roCyJJapCTBEHHOM SI3BIKE
Poccuiickoii  ®enepauyu ¢ y4yeTom
oco0eHHoCTEN COLIMAJILHOTO
U KyJbTYPHOTO KOHTEKCTa

Paznen 1.
Pasznen 2.
Pasnen 3.
Pasnen 4.
Paznen 5.
Pasnen 6.
Paznen 7.
Paspgen 8.

Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1., 3.2., 3.3.
Temre1 4.1.,4.2.,4.3
Temsr 5.1.,5.2.,5.3.
Tema 6.1.

Temsr 7.1,7.2,7.3
Tema 8.1

OK 07. CopneiicTBOBaTh COXpPaHEHUIO
OKpYKaroleun cpenbl,
pecypcocOepeReHuto, MPUMEHSTH
3HaHUsT 00 W3MEHEHMH KJIMMaTa,
TIPUHLUIIBI OepeKIMBOTO
MPOU3BOJICTBA, 3¢ pexTuBHO
JIEHCTBOBATH B Ype3BbIYaHBIX
CUTYaIUIX

Paznen 2.
Paznen 3.
Pasnen 4.
Pazgen 5.
Paznen 7.
Pasnen 8.

Temn 2.1.,2.2.,2.3.
Tewmsr 3.1., 3.2., 3.3.
Temre1 4.1.,4.2.,4.3
Tewmsr 5.1.,5.2.,5.3.
Temsr 7.1, 7.2
Tema 8.1

MK 1.6. OOcnyxuBaTh

BUOB IINTATCIKHBIX KAPT

PACUCTHLIC
oncpanr C HUCIIOJIB30BAHUEM PA3JIMYHBIX

Paznen 1.

Tema 1.1
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