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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:
- @enepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPeaHEro MpodeccuoHAIbHOTO
oOpazoBanus 40.02.04 «}Opucnpynenuus» (yTBepkJeH prukazoM MuHUCTEpCTBAa 00pa30BaHus U HayKu
P® Ne 798 o1 27.10.2023r1.);
- 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 MUCHUIUIMHBL «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 ¢ TpeboBanusimMu OI'OC COO

Opranuzanus-pazpadorunk: AHO BO Yuusepcurer «MUP»

Pa3zpaboTtunk: Akumona K.B., npenomgaBatens AHO BO YuuBepcurer « MUP»



1. O0mas xapakTepucTHKA NPUMEPHOI padoyeil mporpaMmal 00111€00pa3oBaTeIbLHOIM
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
crienmansHocT 40.02.04 FOpucnpyaeHIus.

B cootBerctBun ¢ ®I'OC COO ¢wusuka sBisercs 00s3aTEIbHON TUCHIUIIMHON HAa ypOBHE
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 DH3HMKa HAITPaBICHO HA
JOCTIDKEHUE CIETYFOIUX TeNei:

® (QopmupoBaHue y O0Oy4alOUIMXCS YBEPEHHOCTH B IICHHOCTH O0Opa3oBaHUs, 3HAYMMOCTHU
(bu3NYeCKUX 3HAHUU AJIE COBPEMEHHOT0 KBANM(UIMPOBAHHOTO CIIELUATNCTAa MPU OCYIIECTBIECHUH €ro
npohecCHOHANBHOM e TENbHOCTH,

® (GopmMupoBaHUE €CTECTBEHHO-HAYYHOH TPAMOTHOCTH;

® OBJIAJICHUE CTICTUPUIECCKON CUCTEMON (PU3NUECKHUX MOHATHUN, TEPMUHOJIOTHEH U CUMBOJIMKOM;

® OCBOCHHME OCHOBHBIX (PM3MUECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

® 0OBJa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS MPHUPOJIbI, HUCIIOJIb3YEMbIMH B (U3HKE
(mabmroieHne, omMcaHue, N3MEpEHNe, BEIIBUKEHUE THIIOTE3, POBECHNE YKCIIEPUMEHTA);

® oOBIaJeHHE YMEHHMAMU 00pabaThiBaTh [aHHbIE OHKCIEPUMEHTA, OOBICHATH IOJyYEeHHBIE
pe3yNbTaThl, YCTAHABINUBATH 3aBUCUMOCTU MEXKAY (PU3NUECKIMH BEIMUYNHAMU B HAOJIIO1a€MOM SIBIICHUH,
JC€JIaTh BbIBOJbI,

® (QopmupoBaHue YMEHHUs peliaTh GU3NYECKUE 3a4a4l Pa3HbIX YPOBHEN CI0XKHOCTH;

® pa3BHUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX UM TBOPYECKHX CIIOCOOHOCTEH B
mpouecce MpUOOPETeHUsT 3HAHUN C UCHOJb30BAaHUEM pA3IUYHBIX HCTOYHUKOB HHPOpMALUU H
COBpPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHH; YMEHHUN (POopMyIMpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIUIO IO OTHOIICHUIO K PU3NYecKoil nH(OpMalH, TOTy4yaeMON U3 pa3HbIX UCTOYHHUKOB;

® BOCHHTaHHUE YYBCTBA TOPAOCTH 32 POCCHHMCKYIO (PU3NUECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOeHHs 0011e00pPa30BaTeJIbHON ITMCUMILIMHBI B COOTBETCTBUH
¢ PI'OC CII1O n Ha ocHoBe PI'OC COO

Ocoboe 3HayeHHWE [UCHMIUIMHA WMEeT 0pu (QOPMHUPOBAHUM U PAa3BUTHU OOMUX U
npo¢eCCUOHATIBHBIX KOMIIETEHIIHI:

OK 01. Bri6upats crioco0b! perieHus 3aaa4 npopecCuoHaNbHOM eI TeNbHOCTH IPUMEHUTEEHO
K Pa3JIM4YHbIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIIPETAUN UH(POpMAIH
¥ UH(OPMAIIMOHHBIE TEXHOJIOTUH JUIsl BHIIOJIHEHUS 3a/1a4 IPO(eCCUOHAIBHON 1EATEIbHOCTH.

OK 03. IlmanupoBaTh M pealm30BBIBATH COOCTBEHHOE MNPO(ECCHOHAIBHOE M JUYHOCTHOE
pasBUTHE, NIPEAIPUHUMATEIBCKYIO JESITEIbHOCTh B IPO(ECcCHOHANBHOM cdepe, UCII0Ib30BaTh 3HAHUS 110
NPaBOBOW M (PMHAHCOBOM rPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYalUsAX.

OK 04. DddexTnBHO B3aMMOICHCTBOBATh M pa0OTaTh B KOJUICKTHBE U KOMaH/IE.



OK 05. OcyuiecTBiTh yCTHYI0 U NMCbMEHHYI0O KOMMYHMKAIIMIO Ha TOCYAAPCTBEHHOM SI3BIKE
Poccwuiickoii @enepannu ¢ y4eToM 0COOCHHOCTEW COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA.
OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepekeHII0, MPUMEHSTh
3HaHMS 00 M3MEHEHWH KJIMMaTa, MPUHIMIBI OSpEeXIMBOTO TPOU3BOJCTBA, IPPEKTUBHO IEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX.
1K 2.1. OcymecTBasTh KOHTPOJIb COOIOICHHS 3aKOHO1aTenbecTBa PO cyObpekTamu npasa.



Kon
¥ HAUMEHOBaHUe
(popmupyembIx
KOMIIeTeHIUH

HJIaHpreMLIe Pe3yJabTaThbl 0CBOCHUS NMPOTrPaMMBbI IO TUCHHUIIJINHE

Oo01ue

I[I/ICIII/[HJIHHapHLIe

OK 01. Beibupats
CIOCOOBI pelIeHUs
3aa4
pohecCHOHALHOM
JeSITeIIbHOCTH
NPUMCHUTEIBHO

K Pa3IUIHBIM
KOHTEKCTaM

JInuHOCTHBIE pPE3yNbTAaThl JOJDKHBI OTpaXkaTb B YacTH
TPYZAOBOI'O BOCIIUTAHHUSA:
- TOTOBHOCTb K TPyAY, OCO3HAHHME LIEHHOCTU MAaCTEPCTBA,

TPYIOIO0HE;

- TOTOBHOCTB K aKTHBHOM eI TEIILHOCTH
TEXHOJOTMYECKOM

u COITMAJIbHOM HaIpaBJIE€HHOCTH, CIIOCOOHOCTH
WHULUUPOBATh,  IUIAHUPOBATH U CaMOCTOSATEIHLHO

BBITOJTHATH TAaKyIO IEATEIIHOCTB;
- HMHTEpeC K pa3IM4yHbIM cdepam npodeccHOHATBHON
NEeSITETTHHOCTH,

- TOTOBHOCTh UM CHOCOOHOCTH K  OOpa3OBaHHIO
¥ CaMOOOPa30BaHMIO HA MPOTSHKEHUN BCEH KHU3HH,
MeranpenmeTHbie pe3yIbTaThl JOKHBI OTPaKaTh:
OBnaneHne YHHUBEPCATbHBIMU y4eOHBIMH
MO03HABATEIbHBIMU JICUCTBUSIMHU:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

CaMOCTOSATENIFHO (hOpMYJIHpPOBaTh M  aKTyaJlH3HPOBAThH
npodiemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK MM OCHOBAHUS

Ui CpaBHEHMsI, Kiaccuukanmuu ©  000OIICHMUS;
OHpCI[eHHTB neian ACATCIBbHOCTHU, 3a1aBaTh napaMeTpLI nu
KpUTEPUN

nux JOCTHIXKCHUA, BBISIBJIIATH 3aKOHOMepHOCTI/I nu
MIPOTHUBOPEYHS

B paCCManI/IBaeMBIX SIBJICHHUAX

0) 6a30BBIE UCCIIEIOBATEIBCKHUE ICHCTBUS:

- BIAJCTh HaBBIKAMU Yy4eOHO-UCCIIEJIOBATEILCKON W
MPOSKTHON  JEATCIIbHOCTH, HAaBBIKAMH  pa3pericHUs
pooJieM;

I[IP6 1. CdopmMupoBaHHOCTh TPEACTABICHHA O POJHU
U MecTe (PU3MKM M acTPOHOMHUH B COBPEMEHHOH Hay4HOM
KapTUHE MHpa, O CHCTeMooOpa3yromieli poiu QU3HKH
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHM, O BKJIaJle POCCHUICKUX U 3apyOE€KHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKd; TIOHUMaHHE (UIUUECKOM
CYIIIHOCTH HaOJI0/1aeMbIX SIBIIEHUH MUKPOMHpA, MaKpOMHUpa U
Meramupa; MOHUMaHHe ponu aCTPOHOMMU
B MPAKTHYECKOW JEsTeNIbHOCTH 4YeJNOBEeKa U JalbHEWIIeM
HAYYHO-TEXHUYECKOM pa3BUTHH, ponu ¢buzukn
B (QopMupoBaHuun  Kpyrozopa W  (DyHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl peIIeHHs TPAKTUYECKHX 3a/1a4;

I[IP6 2. CdopMHPOBAaHHOCT, yMEHHUH  paclo3HaBaTh
buznyeckue SIBJICHUS (poriecch) u OOBSICHSTH
UX Ha OCHOBE H3YYCHHBIX 33aKOHOB, paBHOMEPHOE

U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBIKEHHE, CBOOOIHOE
najiecHue Tell, JBW)KCHHWE 10 OKPY)XHOCTH, HWHEpIHS,
B3aMMOJICHCTBHE TeJ, KojebarenbHOe ABWKECHHE, PE30HAHC,
BOJIHOBOE JBWXeHHE; nuddy3usi, OpOyHOBCKOE BHIKCHHE,
CTPOCHUC )KHI[KOCTGﬁ " TBCPALIX TCJI, U3MCHCHUC 06I:CM3. TCI
Ipu  HarpeBaHuM (OXJAXKJACHHWH), TEIJIOBOE paBHOBECHE,
HCIIapCHHUC, KOHACHCaus, IIJTaBJICHUC, Kpucrauin3anus,
KUTICHHE, BJIAKHOCTh BO3/yXa, CBS3b CPEIHEH KUHETHYECKOH
SHECPruu TCIJIOBOI'O0 [JIBWIKCHHA MOJICKYJI C aGCOHIOTHOﬁ
TEMIIEPaTypoil, TOBBIIICHHE [aBJICHUS Ta3a TpU  €ro
HarpeBaHUU

B 3aKpPBITOM COCYJI€, CBSI3b MEXIY MapaMeTpaMH COCTOSHHS
raza B HM30MpoOIeccax; JJICKTPHU3AIMs TeN, B3aUMOJICHCTBUE
3apsiIOB, HarpeBaHKE MPOBOJIHUKA C TOKOM, B3aUMOJICHCTBUE
MAarHuToOB, QJICKTPOMArdMTHasi HHAOYKIOUA, ,Z[CI\/'ICTBI/IG




- BBIABIATh  NPUYHMHHO-CIICJACTBCHHBIC  CBSI3M |
aKTyaJM3UpOBaTh 3a/ady, BBIIBUTATh THIOTE3y €€
pelIeHHs, HAXOJWUTh APTYMEHTHI IS JOKa3aTebCTBA
CBOMX YTBEP)KICHUH, 3a/laBaTh MapamMeTpbl U KPUTEPUU
pelIcHHUS;

- aHAJIM3MUPOBATh TMOJIyYCHHBIC B XOJIC PEUICHUS 3aJadu
Pe3yNbTaThI, KPUTHYECKU OIEHUBATH WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- yYMeTh TIEPEHOCHTHh 3HAHHWS B II03HABATCIBHYIO H
NPaKTUYECKYIO YaCTH KU3HEICATEIIbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIBHTaTh HOBBIC HWICH, TpeiaraTh OPUTHHAIBHBIC
TIOJIXO/IbI U PEIICHUS;

- MPOSIBIISITE  CITIOCOOHOCTh WX HWCIOJB30BAaHUS B
MIO3HABATEJILHOM U COIMAIILHON MPAKTUKE

MarHuTHOTO oJIs Ha MIPOBOJTHUK c TOKOM
U JABIDKYIIMICA 3apsl, OSJIEeKTPOMarHUTHbIE KoJieOaHUs
W BOJHBI, TPSAMOJUHEHHOE  PACIPOCTPAHEHUE  CBETA,
OoTpakeHHe, TpejoMyeHue, uHTepdepeHus, audpaKIus
U TIOJIAPU3AINS CBETA, TUCTIEPCUS CBETA; (DOTOICKTPUICCKUI
a¢ddexT, cBeTOBOE NaBi€HHE, BO3SHUKHOBEHHME IJIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAast
PaANOAKTUBHOCTB;

[IP6 3. Bnagenue oOCHOBONOJAralOIUMU (U3HYECKUMU
MOHATUSAMU U BEIMYMHAMHU, XapaKTEPU3YIOIMUMU (PUZNIECKUE
mporecchl  (CBSI3aHHBIMU C  MEXAaHWYECKUM JBHIKEHUEM,
B3aMMOJCHCTBHEM Tell, MEXaHHUYECKUMU KOJICOaHUSIMH U
BOJIHAMH; AaTOMHO-MOJIEKYJIAPHBIM CTPOCHUEM BELIECTBA,
TEIJIOBBIMM  MPOLECCAMU; AJIEKTPUUYECKUM U MarHUTHBIM
MOJISIMH,  DJIEKTPUYECKUM  TOKOM,  3JIEKTPOMArHUTHBIMU
KOJeOAHUSIMU W BOJHAMH, ONTHYECKUMHU  SBICHUSIMU;
KBaHTOBBIMH SIBJICHUSIMU, CTPOCHHEM aTOMa M aTOMHOTO S/Ipa,
PaANOAKTUBHOCTEIO); BJIaJICHUE OCHOBOIIOJIaraloIuMHu
ACTPOHOMUYECKUMHU MTOHSATUSAMH, TTO3BOJISTFOIIIMMH
XapaKTepU30BaTh MPOLECCHl, NPOUCXOMAIINE Ha 3BE31aX, B
3BE3/IHBIX cucremax,
B MEXTaJIaKTHUECKON cpejie; OBW)KEHHE HEOECHBIX Tell,
SBOJIIOINIO 3Be3/ U BeeneHHow;

[1P6 4. Bnanenue 3aKOHOMEPHOCTSIMH, 3aKOHaMHU
U TeopusiMu (3aKoH BcemupHoro Tsrorenus, I, 11 u 11 3akoHbI
HbroToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOM SHEPTHH, 3aKOH
COXpaHEHUs HMIYJbCa, NPHUHIUI CYMNEPIO3UINH  CHII,
INPUHIUI PABHONPABHOCTU WHEPLUATIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA,
ra3oBbl€ 3aKOHbI, NEPBBIM 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpAHEHUs DJIEKTPUYECKOro 3apsna, 3akoH Kyiona, 3aKoH
Oma gjanga  ywacTtka 1enu, 3akoH Owma Uil TOJHOM
ANEKTpUYECKON 1enu, 3akoH JDkoyns - JleHua, 3akoH
3JIEKTPOMAarHUTHOM WHAYKIUHU, 3aKOH COXPAHEHHUsS SHEPIUH,
3aKOH NPSIMOJMHEMHOrO paclpOCTPAHEHHs] CBETa, 3aKOH




OTpa)XCHUA  CBCTA, 3aKOH TIIPCIOMJICHHUA CBE€TA, 3aKOH
COXPAHCHUSA SHCPIruH, 3aKOH COXPAHCHUSA HUMITYJIbCA, 3aKOH
COXPAaHCHUA DJJICKTPHUYCCKOIO 3apsjd, 3aKOH COXpPaHCHUA
MacCCOBOI'0 4uCJia, MOCTYJIAThI Eopa, 3daKOH PAaAUOAaKTUBHOI'O

pacmazia);  yBEpEHHOE  HCIOJB30BaHME  3aKOHOB |
3aKOHOMEPHOCTEeH TIpu aHanmu3e (U3NYECKUX SBICHUA U
HPOLIECCOB;

ITP6 6. Bnajnenue 0OCHOBHBIMU METO/IaMU Hay4YHOT'O MO3HAHUS,
UCTIONIb3YEMBIMHU B (PM3UKE: MMPOBOJUTH MPSIMbIE M KOCBEHHBIE
U3MepeHus] (U3UYECKUX BEJIMYUH, BBIOMpas ONTHMAJbHBIH
CHoco0 M3MEPEHUsI W WCHOIb3Yys M3BECTHBIE METOJBI OI[CHKH
HOrPEeIIHOCTEH  U3MEpPEHHUH, MNpPOBOIUTH  HCCIIEOBaHUE
3aBHCUMOCTEH du3naecKux BEJIMYHH
C  MWCIIOJb30BaHMEM  TNPSAMBIX  HM3MEPEHUH, OOBACHATH
MOJYYCHHBIE PE3YyJIbTaThl, UCIONB3Ys (U3NYECKHE TEOPHH,
3aKOHBI U TOHATHA, M JIeJIaTh BBIBOJIBI; COOMIONATh MpaBHiia
0e30macHOTO  TpylJa TpU  TPOBEACHUM  HCCIEIOBAHUH
B paMKax  yduyeOHOro  JKCIepUMeHTa U  y4deOHo-
UCCIIEIOBATEIIbCKOW  JICATENBHOCTH C  HCIOJIb30BAHHUEM
IUQPPOBBIX H3MEPUTENBHBIX YCTPOMCTB M J1a0OpaTOPHOTO
000pyI0BaHuUS; c(hopMUPOBAHHOCTD MIPEACTABICHUI
0 METOJIaX MOJIy4YEHHUS HAyYHBIX ACTPOHOMUYECKUX 3HAHUH;
I[MP6 7. CdopMHpPOBaHHOCTH YMEHHS pelIaTh pPacUYETHBIC
3aJa4d C SIBHO 3aJaHHOM (DPU3MYECKON MOJENbI0, MCIIOJIb3Ys
¢u3udeckne 3aKOHBI WM TPHUHIUIBI;, HAa OCHOBE aHaJIHM3a
yCIOBHS 33a4M BBIOMpATh (PU3HYECKYIO MOJAENb, BBIICIATH
¢u3udeckne  BeNMWYMHBI W (QOPMYINBI, HEOOXOIMMEIE
JUIs ee peLIeHHs, MpPOBOJUTh pacyeTbl U OIEHHUBATh
PEaTbHOCTh TMOJyYEHHOTO 3HaYeHHS (U3NYECKON BEITHMYUHBI;
pemiaTb KauyeCTBEHHBIE 3aJjaud, BbICTpauBas JIOTHUECKU
HETIPOTUBOPEUNBYIO HETIOYKY paccyxaeHui
C ONOpOM Ha U3yYeHHbIE 3aKOHBI, 3aKOHOMEpPHOCTH
U QU3UYECKHUE SIBICHMUS

OK 02. Ucnionb30BaTth
COBpPEMEHHBIC

JIMYHOCTHEIE pPE3yJibTaTbl AOJUKHBI OTpaXaTb B YaCTH
LHCHHOCTH HAYYHOTI'O ITO3HAHMA:

I1P6 5. YMeHue yuyuThIBaTh FPaHULIbl IPUMEHEHUS U3YYEHHBIX
dusnyeckux Mojesei: MaTepuaigbHas TOYKa, MHEpLUaTbHAS




CpeZCTBa IIOUCKA,
aHaim3a

Y MHTEPIIPETALIH
uHdopmanuu

1 nH()OpPMaIIIOHHBIE
TEXHOJIOTHH

JUTSL BBITIOJTHEHHUS
3aa4
poecCHOHATBLHOM
JeSITeITbHOCTH

- c¢(OpMHUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKl M OOIIECTBEHHON MNpPAaKTUKH, OCHOBAHHOIO Ha
Jajore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecTa
B MIOJIMKYJIBTYPHOM MUDE;
- COBEpIICHCTBOBAHHWE SI3bIKOBOM W  YHMTATEIbCKOMU
KyJbTYpbl Kak CpeJICTBa B3aUMOJEHCTBHUA MEXAY
JIOJbMH U MTO3HAHUS MUPA;
MertanpeameTHble pe3yiabTaThl JOIKHBI OTPAXKaTh:
OBnanenue YHUBEPCATIbHBIMU Y4IeOHBIMU
MO3HABATEJIbHBIMU AEHCTBUSIMMU:
B) pabota ¢ uHpopmanuei:
- BJAQJETh HABbIKAMM TMOJyuyeHHs HMHOpMaluu U3
HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENILHO
OCYILECTBJIATh IOUCK, aHalu3, CHCTEMAaTU3aLUI0 U
MHTEPIpETANNI0 HHPOPMAIMH PA3INIHBIX BUIOB U (hopMm
IpEeCTaBICHHUS;
- HCII0JIb30BATh CpeacTBa UH(POPMAIMOHHBIX
U KOMMYHMKAllUOHHBIX TEXHOJOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX
3ajjay ¢ CcoOMoZeHHeM TpeOOBaHUN  APrOHOMUKH,
TEXHUKHA O€301acCHOCTH, THTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OpMAIIMOHHON
0e30macHOCTH

CUCTEMa OTCYETa, UJCAbHBIM ra3; MOJENHU CTPOEHHUS Ta3oB,
JKUJKOCTEN M TBEPJbIX TE€J, TOUEUHBIN 3JIEKTPUUYECKHUM 3apsi,
AepHas MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOTrO sijapa
IpU perieHnu GU3NYECKuX 3a/1a4;

[MP6 9. CdopMHUPOBAHHOCTH  COOCTBEHHOW  IMO3WUIIUU
M0 OTHOIICHHIO K u3udeckord HHPOpMAIUH, MTOTyIaeMoi 13
pPa3HbIX WCTOYHHWKOB, YMCHHH WCIOJL30BaTh MH(PPOBBIC
TEXHOJIOTHH ISl TOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETALUN
W TpeIcTaBlieHHs  y4eOHOW W HAYYHO-TIOMYJISIPHOM
uHbOpMaIlMU; pa3BUTHE YMEHHH KPUTUYECKOTO aHaju3a
NoJTy4aeMoi nHpopMauu

OK 03. ImanupoBaTh
U pean30BbIBATH
coOCTBEHHOE
npodeccruoHaIbHOe

Y JINYHOCTHO®
pa3BUTHE,
peANPUHIUMATEIIECKY
10 IEATEIbHOCTD

B IpOeCCUOHATILHOM
cdepe, UCTIOITL30BATh

JInynocTHEIE pPE3yJibTaTbl AOJDKHBI OTpaXAaTb B YaCTH
}IYXOBHO-HpaBCTBCHHOFO BOCIIMTAHUS .

- CHOCOGHOCTL OLCHUBATh CHUTYyallUKO U MIPUHUMATb
OCO3HAHHBIE PEUICHUS, OPHUEHTUPYACH HAa MOpPAJILHO-
HPAaBCTBCHHELIC HOPMBbI
U [IEHHOCTH;

-OCO3HAHUEC JIMYHOI'O BKJIAA B IMOCTPOCHUC yCTOﬁ‘lHBOFO
Oymymiero;

MeTaHpe,Z[MCTHLIC PE3YIbTAThI AOJIKHBI OTpaKaTh:
OBHa)ICHI/Ie yHI/IBepCEU'II)HI)IMI/I pel"y.]'IfITI/IBHI)IMI/I

[MP6 9. CdopMUPOBAHHOCTH  COOCTBEHHOW  IMO3ULIUU
[0 OTHOIIEHUIO K (pu3nueckoil MHPopMaIuy, MoIy4aeMon u3
pPa3HBIX WCTOYHHMKOB, YMEHHH WCIIONb30BaTh IH(POBBIC
TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYPHUPOBAHUSI, HHTEPIPETALIN
¥ TpeiCTaBIeHHs  y4yeOHOW M HAYYHO-TIOMYJISIPHOM
uHpopMaIMK; pa3BUTHE YMEHHH KPUTHYECKOTO aHaIn3a
noJy4aeMoi nHpopMauu
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3HaHUA 110 IPABOBOM
1 (PMHAHCOBOM
IrPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaLUsAX

NEUCTBUSIMU:
a) caMOOpraHH3aIlys:

- CaMOCTOSITEJIBHO  OCYILECTBJIATh I103HABATEIbHYIO
JIEeSITENIbHOCTh,  BBISABISITH ~ MPOOJIEMBbI, CTaBUTh U
(dbopMynupoBaTh coOCTBEHHBIC 3a1a4u B
o0Opa3oBaTenbHOI JEeSITEIbHOCTH

N )KU3HCHHBIX CUTyallHuIgX,
- CaMOCTOATCIIbHO COCTABJIATH IJIaH PCIICHUSA HpO6HCMBI

C Y4YeTOM UMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;

0) CaMOKOHTPOJIb:

UCIIONB30BaTh  MpPUEMBl  peduieKCHH Ui OICHKHU

CHUTYyaIlMH, BBIOOpPAa BEPHOTO PEIICHUS;
- YMETb OLEHUBATb PUCKU U CBOEBPEMEHHO IPUHUMATH
peLIEeHUs IO UX CHUKEHHUIO

OK 04. DddexTnBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh
B KOJUICKTHBE
U KOMaHJie

JInuHOCTHBIE pE3ynbTaThl AOJDKHBI OTPakaTh B 4YacTH
LEHHOCTU HAYy4YHOTO MMO3HAHUS:

-OBJIaJICBaHUE HaBBIKAMU Yy4eOHO-HCCIIEOBATENILCKOM,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;
MetanpeameTHble pe3yabTaThl OJKHBI OTPaXKaTh:
OBnaseHue  yHUBEpPCAJIBbHBIMM  KOMMYHHUKATHUBHBIMU
JIEUCTBUSAMMU:

0) COBMeCTHas IeATeIbHOCTD:

- IIOHUMAaTh U UCIOJb30BaTh IIPEUMYIIECTBA KOMAaHIHOU
Y UH/IMBUTyaJIbHOM paboThI;

- BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JNEHCTBUI
C y4eToM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)J10TO
YJIEHA KOJIJIEKTUBA;

- NpUHUMATh LEJIM COBMECTHOM  JI€ATEIbHOCTH,
OpraHM30BBIBATH M KOOPAMHMPOBATH IECHCTBUS IO €€
JIOCTH>KEHHIO: COCTABIIATH IIJIaH JEHCTBUM, PACIPEAECIATh
poJIM C Y4YeTOM MHEHUH YYaCTHUKOB, O0OCYXIaTh
pe3yJIbTaThl COBMECTHON pabOTBHI;

-OLIEHMBAaTh KauyeCTBO CBOEro BKJIaJa M KaXIOro
y4acTHMKAa KOMaHJbl B  OOmMHA  pe3yapTaT IO

I[IP6 10. OsnageHue yMmeHUsMH paboTaTb B TIpymIe
C  BBIIOJHEHHEM  Pa3IMYHbIX  COLUAIbHBIX  pOJIEH,
IUITAHUPOBaTh PAabOTy TPYIIbI, PAlMOHAIBLHO pPACHpPEACsaTh
NEeSTEIbHOCTh B HECTaHJAPTHBIX CHUTyalUsX, aJIeKBaTHO
OLICHMBATh BKJaJ KaXIOr0 U3 YYaCTHUKOB TPYIIIbI
B PELIEHUE PacCMATPUBAEMOM ITPOOIEMBI




pa3zpaboTaHHBIM KPUTEPUSIM;
OBnagenue YHHMBEPCAJIbHBIMU
NEUCTBUSIMU:

T) IpUHSATHE Ce0s U APYTUX JIIOICH:
- IPUHUMATh MOTHBBI U apTYMEHTBHI JPYTUX JIIOJeH Tpu
aHaJIM3e pe3yJIbTaToOB JIeATEIIbHOCTH

PEryJIsITUBHBIMU

OK 05.
Ocy1iecTBIsATh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHUKAIUIO Ha
rocyJapCTBEHHOM
si3e1Ke Poccuiickoit
denepanuu ¢ yaeToMm

JlugHOCTHBIE PE3yNbTAaThl JOJKHBI OTpakaTh B YacTH
ACTETUYECKOI0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyAaa

1 OOIIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH NMAaTPUOTHUECKOTO BOCTIUTAHUS TIPOSIBIISTH:
-LIECHHOCTHOE OTHOLIEHHUE K FOCYJapCTBEHHBIM CUMBOJIAM,

I[IP6 1. CdopmupoBaHHOCTh TPEACTABICHHA O POJIHU
U MecTe (PU3MKM M acTPOHOMHUHU B COBPEMEHHOH Hay4HOM
KapTUHE MHpa, O cHcTeMooOpasyomed poiau (U3UKU
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHM, O BKJIaJle POCCUICKUX U 3apyOE€KHBIX YUEHBIX-
¢U3UKOB B pa3BUTHE HAayKd; IIOHUMaHHE (UIUUECKOM
CYUIHOCTH HaOJIIOJJaeMBbIX SBJICHUH MUKPOMHPA, MAKPOMHpPA H
Merammpa; [OHUMaHHe poiu aCTPOHOMMHU
B TPAaKTUYECKOH EeATENHPHOCTH 4YelloOBeKa M JalbHEeHIeM

0CcOBEHHOCTEi! HUCTOPUYECKOMY M MPUPOTHOMY HACIEIUIO, TAaMSTHUKAM,
COLMATBHOTO H TpaauusM HapoaoB Poccum, noctwxkenussMm Poccuu B | HAyYHO-TEXHUYECKOM pa3BUTHH, poiu ¢buzuku
KyJTBTYPHOTO HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U TPYIE; B (QopmupoBaHuum  Kpyrozopa U  (DyHKIIMOHAIBHOU
KOHTEKCTA MeranpeaMeTHbIE Pe3yabTaThl JOJKHBI OTPaXKaTh: TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS MPAKTUUECKUX 3a1au

OBnajgeHne  YHMBEPCAJIBHBIMA ~ KOMMYHUKATHBHBIMH

JEUCTBUSIMU:

a) oOIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUHN BO BCEX cpepax KU3HU;

- pa3BEepHYTO W JIOTUYHO M3Jarath CBOIO TOYKY 3PEHUS

C HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 07. JImdHOCTHBIE pe3ybTaThl JOJDKHBI OTpaxkaTh B 4actu | [IP6 8. ChopMuUpOBaHHOCTh YMEHHS IPUMEHSATH TOJTYYCHHBIC
ConeHCTBOBATE 9KOJOTMYECKOI'0 BOCITUTAHMA: 3HaHUS JJIs1 OOBSCHEHMsI YCJIOBHH MPOTEKaHMUS (PU3MUECKHUX
COXPAHEHHIO - cOpMHPOBAHHOCTH  JKOJOTHYECKOH  KYJIBTYDHI, | SIBJICHHUIA B npulzoz[e U JIJIS1 IPUHATHS IPAKTUYECKUX PelIeHU
OKpyIKAROIIIeH Cpeb, IMOHUMAaHHE BIIVISTHHS couHanLHS)—aKOHOMquCKH)U( B MTOBCEHEBHOM KU3HU ISl 0OecredeHus 0€30MacHOCTH MPpHU
pECYPCOCOEpEKEHHIO, MPOILIECCOB HA COCTOSTHUE MPHUPOJHOM M COLMATBHOU 06pau1ueH1/n/1 C OBITOBBIMH TIpHOOpPaMU ¥ TEXHHYECKUMU
MPHMEHSTh 3HAHHS 06 cpebl, OCO3HaHHE r100aJILHOrO XapakTepa | yCTPOMCTBAMHU, COXPAHECHUS 3JI0POBbS U conoL[evHHﬂ HOpM
M3MEHeHMH KinMara, | OKOIOTHUECKUX npooieM; § § JKOJIOTMYECKOTO0  IMOBEACHUS B  OKPYXkKAroIIE cpeneu;
NPHHIHTTBL - nnaHI/IpoEaHne U OCYHIIECTBJICHHE JICHCTBHI ? IMOHUMAaHHE HCO6XO,I[I/IMOCTI/IU MPUMEHEHUST  JTOCTHKEHUH
GepeIKITMBOTO OprZKaIOLueI/I cpele Ha OCHOBE 3HaHUS 1enel | Gu3uku i TEXHOJIOTHH JUIST palroOHAIBHOTO
MPOM3BOJICTBA, YCTOMYMBOI'O pa3BUTHS YEIOBEUYECTBA; MIPUPOIOTIOIB30BAHUS

AKTUBHOE HENPUATHE JICWCTBUM, NPUHOCAILIHUX BPEL
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OKpY’KaroIen cpene

3 PeKTHBHO

IEUCTBOBATH

B YPE3BBIYANHBIX

CUTYyalMAX

IK 2.1. TOTOBHOCTb K aKTUBHOMW JIEATENBHOCTH TEXHOJOTHUYECKON | - yMETh (POpMUPOBATH COOCTBEHHYIO TOZUIIUIO 110
Ocy1iecTBIsTH " COLMAIbHOM  HANpPaBJICHHOCTH, CITOCOOHOCTH | OTHOIIEHUIO K (PU3UYECKON MH(OPMALMH, TOJTy9aeMOii U3
KOHTPOJIb MHULMUPOBATh,  IJIAHUPOBATH M CAMOCTOSITCNIBHO | pa3HBIX HCTOYHHUKOB, YMEHHI UCIIOIB30BaTh U(POBLIE
COOITIOIEHHST BBINIOJIHATE TaKyIO NEATCIBHOCTD, TEXHOJIOTHH IS IOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETALUT
3aKOHOJIAaTENLCTBA - MHTEPEC K PAsTMIHBIM cepaM NPOPECCHOHATBHON | i ynencrapnenns yueGHOi 1 HayqHO-TIOMYJIAPHO

P® cyobexTamu
npaBa

JIEATENHHOCTH,

- HCHOJB30BAaTh  CpPEACTBa  WH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B pelIeHnn
KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpFaHI/I3aI_H/IOHHBIX
3amay ¢ coOirojieHneM TpeOOBaHW  SPrOHOMHUKH,
TEXHUKU O€30MacCHOCTH, TMTHEHBI, pPecypcocOepekeHus,
MPABOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAITMOHHOMN
0€30I1acCHOCTH;

- BJaJeTh HaBBIKAMU pACIO3HABAHUS W  3aIIUTHI
uHpOpMaLuHy, MH(POPMALIMOHHOM 6e3omacHoOCTH
JUYHOCTH;

UCTIONBb30BaTh  MpHEeMBbl  pedaeKcHuu s OLEHKHU

CUTYyaIluH, BEIOOPA BEPHOTO PEIICHUS;

- YMETh OLEHHUBATh PUCKU U CBOEBPEMEHHO NMPHUHUMATH
pELIEHHS IO X CHUKEHUIO;

- KOOPJIMHUPOBATH U BBINNOJHATH PabOTy B YCIIOBHUSX
peanbHOr0, BUPTYaJIbHOTO W KOMOWHHPOBAaHHOTO
B3aUMOJCHCTBUS;

- Pa3BEpHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- CIMIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIHbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]1a4,
MIPUMEHEHUIO PA3JIUYHBIX METOI0B MTO3HAHUS;

uHbOpMaIy; pa3BUTHE YMEHUI KPUTUYECKOTO aHaIN3a
MoJTy9aeMoi HH(pOpMaIUH
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2.1 O0beM ITMCHUIIMHBI M BH/IbI Y4eOHOH padoThI

Bup yueOHoii padoThI

Oobvem ¢ uacax

IMPAKTUYCCKUC 3aHATUA

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHUTLINHBI 78

B T.4.

OcHoBHOe conepxaHue 62

BT. 4.

TEOPETHUECKOE 00yUueHHe 40

PaKTUIECKUE 3aHATUA 22

IIpodeccnoHanbHO-0PUEHTHPOBAHHOE COJepPKaHue (coaep:KaHue 16

NPHUKJIATHOTO MOTYJIs1)

BT. 4.:

TEOpEeTUIECKOe 00yueHne -
16

IIpomexyrounas arrectanus (AuddepeHIMpoBaHHBIN 3a4eT)
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2.2. TemaTnyeckMii IJIaH U COAEPKAHNE TUCUUIIIMHBI «DU3MKa)»

HaunmeHnoBanue
pa3esioB U TeM

Coaepxxanue yueOHOro MmaTepuaJia (0CHOBHOE U NPO(ecCHOHAIBHO OPHEHTHPOBAHHOE), JIA00pATOPHBbIE
U NPAKTHYeCKHe 3aHIATHSA, IPUKJIATHON MOAYJIb (IPU HAJTUYHMHT)

Oo0Lem
4acoB

dopmupyeMble
KOMIIETCHIIUH

Pa3nea 1. dusnka u MeTOAbI HAYYHOI'O O3HAHUS

Tema 1.1
Bsenenue

Conep:kaHue y4eOHOIr0 MaTepuaJia

®dusuka - Hayka o npupoje. HaydHble MeTOAbl IO3HAHUA OKpYKAOLIEro Mupa. Poib skcnepuMeHTa u
TEOpHUU B IpOLIecce MO3HAHUS IPUPOJIbl. DKCIepUMEHT B ¢u3uke. MonenrpoBanue (pU3nuecKux siBICHUN
u nponeccoB. Hayunsie runoressl. @u3zndeckue 3aKOHbI U TEOpUU. ['paHUIIbI TIPUMEHUMOCTH (PU3UYECKUX
3akoHOB. [Ipuninun coorBercTBUs. Ponb m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4yHOU
KapTHUHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

OK 03
OK 05

Pa3zngen 2. Mexanuka

16

Tema 2.1
Kunematuka

Conep:xkaHue y4eOHOI0 MaTepuasa

Mexanudeckoe BHKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOr0 JIBMKEeHUs. Cuctema oTcuera. TpaekTopus.
[Tepemenienue, ckOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MATEPUATILHOM TOYKH,
UX TPOEKIUU Ha OCH CHUCTeMBbl KoopAuHaT. CIO0XKEHHE MEepEeMELIEHUH U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSMOJMHEHHOE MABMKEHUE. ['paduku 3aBUCHMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHHUA, MyTH U MEepeMEIIeHUs MaTepHallbHOM TOYKH OT BpeMeHU. CBOOOIHOE MaJieHue.
Yckopenue cBoOomHOTO maneHus. KpuBonuHeiHOe ABMXKeHUE. JIBHKeHHWE MaTepuaabHOW TOYKH I10
OKPY’KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHas ckopocThk. llepuwon m wactora. LleHTpocTpemMurenbHoe
YCKOpPEHHUE

HpaKTI/I‘IeCKI/Ie 3aHATHUA

I[IpakTnyeckas padora Ne 1

N3mepenne MTrHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY IyTSAMH, NPONACHHBIMM TEJIOM 3a IIOCJIEJI0BATEIIBHBIE PaBHBIE
IIPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.
W3yueHne nBrUKEHN ApPUKa B BI3KOU KUJIKOCTH.

W3yuenune IBUKEHUS Tesa, OpPOLICHHOTO TOPU30HTAIBHO

Tema 2.2
JImHaMHKa

Conep:xanue y4eGHOro MaTepuasa

IIpunnun orHocurensHocTy [Nanuies. [lepsoiit 3akoH HeroToHa. MHepunaneHbie cucteMsl orcuera. Macca
tena. Cuna. [lpuHnun cynepno3unmu cwi. BTopol 3akoH HproToHa mjisi MaTepuadbHOM TOYKH B
unepuuanbHoit cucteme orcuera (MCO). Tperuit 3akoH HbroToHa misi MaTepHalbHBIX TOYEK. 3aKOH
BceMupHoro Ttiarorenus. Cuia Tsokectu. llepBas kocMuueckas ckopocth. Bec tenma. Cuna ynpyrocrtw.
3akoHn [I'yka. Cuma Ttpenus. Cyxoe TtpeHue. Cuila TpeHMS CKOJBKEHHS M CUla TPEHUS IIOKOA.

Koaddunment tpenus. Cuina conpoTHBICHUS TPU IBHKEHUH TeJla B )KUIKOCTH wiu rase. [locTynaTenbHoe

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.1
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U BpallaTeIbHOE JBH)KEHUE aOCOIIOTHO TBEpAOro Tena. MOMEHT CHUibl OTHOCHUTEIBHO OCH BpalllCHUS.
[Ineuo cunbl. YcioBusi paBHOBecus TBepaoro tena B UCO

[IpakTHyeckue 3aHsATUs

IIpakTnyeckas padora Ne 2
N3yuenne neuxenust Opycka 1o HaKJIOHHOW IUIOCKOCTH MO JEHCTBHEM HECKOJIBKUX CHJL.

HccnenoBanue 3aBUCMMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOUINX B J16()OPMUPOBAHHOM NPYKUHE U PE3MHOBOM 2
oOpas1e OT BeIMYUHBI UX JehopMaluu.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIEr0 OCh BPAICHHUS
Tema 2.3 Conep:kanue y4yeOHOIro MaTepuaJia: 2
3aKOHBI NMmynbe MaTepuanbHON TOYKH, CHCTEMbl MaTEPUAIBHBIX TOYEK. VIMITy/IbCc CHIIBI M U3MEHEHHE UMITYJIbCa
COXpPaHCHUSA tena. 3akoH coxpaHeHus ummyiabca B MCO. PeaktuBHoe amxeHue. Paborta cuibl. MOIIHOCTH CHITHL.
B MCXaHUKE Kunernueckast sHeprusi marepuanbHOil Touku. TeopemMa 00 H3MEHEHMHM KHHETUYECKOH DSHEPrUM.
[lorennuanbHast  sHeprus. [loTeHnumanbHas  SHepruss  ynpyro  Ae(pOpMHUPOBAHHOM  NpPY>KUHBI.
[orennuanbHast sHeprus Tena BOIM3HM MoBepXHOCTU 3emid. [loTeHInanbHble M HENOTEHIMAIbHbBIE CUIIBIL.
CBs3b PabOTHl HEMOTEHLUUAIBHBIX CHWJI C WU3MEHEHHEM MEXaHWYECKOH SHEepruu CUCTEMBbI Tell. 3aKOH
COXPAHEHHUsI MEXaHUUYECKOM dHEpruu. Ypyrue 1 Heynpyrue CToJKHOBEHUS
[IpakTudeckue 3aHsTHs
IIpakTyeckas padora Ne 3
M3y4deHne cBA3U CKOPOCTEN TEJI IPU HEYTIPYTOM YIape.
HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHUEM MEXaHUYECKOM SHEPTuu Tea 2
IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKaHUe (CoepKaHNe MPUKJIATHOTO MOIYJIs1) 4
[ IpakTHyecKue 3aHsTHS
IIpakTnyeckas padora Ne 4
TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: CIIHUJIOMETP, JBUIKEHHE CHApsJIOB, LIEMHBIE U
pEMEHHBIE NIEpPEauy, MOAIIUITHUKN, BOJIOMET, KOIIEP, NPYKUHHBIA MHCTOJIET, IBUKEHUE MCKYCCTBEHHBIX
CIIyTHUKOB U PaKer.
IIpakTnyeckas padora Ne 5
Hcnonb3oBaHne 3aKOHOB MEXaHUKU Il OOBSCHEHUS JBUKEHHMS HEOECHBIX Teld W Ul pPa3BUTHSL
KOCMUYECKHX UCCIIEIOBAaHUM, IPaHUIIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. MiMuTanus HeBecOMOCTH
Paznen 3. MoJjiekyasipHasi pu3uKka 1 TEPpMOAUHAMHUKA 12 OK 01
Tema 3.1 Coaep:kanne y4e0HOro MaTepuasa: 2 OK 02
OCHOBBI OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW Teopun. bpoyHoBckoe maBwkenue. Jluddysus. OK 03
MOJICKYJISAPHO- XapakTep IBWKEHHUS M B3aUMOACWUCTBHS 4YacTUL BellecTBa. Mozenu CTpOEHMs ra3oB, XMIKOCTEH U OK 04
KUHETUYCCKOU TBEPIBIX TEJl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX Mojened. Macca M pa3Mepbl MOJEKYIL. OK 05
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TEOpUU

KomnngectBo BemectBa. IlocTosiHHas ABorajpo. TemnoBoe paBHOBecue. TemmepaTypa U €€ U3MEpPEHHUE.
Ilkana Ttemnepatyp Llenbcusa. Mogens wuneanpHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KHHETUYCCKOW TEOPHH HJICATHHOTO raza. AOCOIOTHAs TeMIlepaTrypa Kak Mepa CpeJHEeH KHHETHYEeCKOU
SHEPruM TEIUIOBOrO ABWKEHMs 4dactull rasa. lllkxama temnepatyp KenpBuna. YpaBHenue MeHneneeBa-
Knaneiipona. 3axkon /lanbroHa. ['a3oBble 3akoHbl. l3omporecchl B HA€aIbHOM Tra3e C IOCTOSHHBIM
KOJINYECTBOM BelIeCTBAa: M30TEPMa, M30X0pa, n300apa

[IpakTHyeckue 3aHsATUs

IIpakTnyeckas padora Ne 6
N3mepenune maccel Bo3ayxa KiacCHOM KoMmHate. McciienoBanne 3aBUCUMOCTH MEXly TapaMeTpaMHu
COCTOSIHMSI pa3peKEHHOT0 Ta3a

Tema 3.2
(OCHOBEBI
TEPMOIMHAMHKH

Conep:kanue y4yeOHOIro MaTepuaJia:

Tepmonunamuueckass cucteMa. BHYTpeHHSAs SHeEprust TepMOIAMHAMHUYECKOH cHCTEMBI W CHOCOOBI ee
n3MeHeHus. KonnuecTBo TemioTel ¥ padoTa. BHyTpeHH:s 3HEprHsi OJHOATOMHOI'O HJ€alIbHOTO Ta3a. Bubl
TEIJIONEpeayl:  TEIIONPOBOAHOCTb, KOHBEKLMs, U3IydeHHE. TemoeMKocTb Tena. Y IeiabHas
TEIJIOEMKOCTh BemlecTBa. KoaudecTBO TemIoThl mpu Teruionepeaade. lIepBrlil 3aK0OH TEPMOJMHAMUKHU.
[IpumeHeHHe MepBOro 3aKOHa TEPMOJMHAMMKH K H3ompoleccaM. I'paduueckas nHTepnperanus padoThl
ra3a. Ternosble MammHbl. [IpuHIUIBL NEfCTBUS TEMTOBBIX MaliuH. [IpeoOpa3oBanus SHEPTrUM B TEIIOBBIX
MammmHax. Koaddunuent nonesnoro aeiicteusa (nanee — KIIJ[) teroBoit mammnsl. Hukn Kapao u ero
KIIJI. Bropoii 3akoH TepmMoanHaMuku. HeoOpaTumocTh mpoiieccoB B MpUpoie. DKOJOTHUYECKHE MPOOIeMbI
TEIJIOOHEPr€TUKU

[IpakTHyeckue 3aHsATHs

IIpakTnyeckas padora Ne 7
H3Mepenne yieJbHOM TeII0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUA
BElIECTBA U
(hazoBbIe
Mepexoibl

Conep:xanue y4eOHOro MaTepuaJia:

[TapooOpazoBanue u koHAeHcarus. McmapeHue W KuMeHHE. YAelbHas TEIIoTa MapooOpa3oBaHUS.
3aBUCUMOCTh TeMIIEpaTyphbl KUIEHUS OT AaBJICHHUA. AOCONIOTHAS U OTHOCHTEJIbHAs BIAKHOCTH BO3IyXa.
Hacpienneiii map. TBepnmoe Tenmo. Kpucramummueckue u amopduble Tena. AHM30TPOIHS CBOWCTB
kpuctainos. JKunkue kpucramisl. CoBpeMeHHble MaTepuainbl. 1naBnenne u kpucramnusanus. Y aenpHas
teriota masieHus. CyOnumarusi. YpaBHEHUE TEIUIOBOTO OajgaHca

IIpodeccnonabHO OPHEHTHPOBAHHOE COlepKaHMe (CoepKaHue MPUKJIATHOTO MOXYJIs)

IlpakTH4yecKkue 3aHATHSA

IIpakTnyeckas padora Ne 8
TexHuueckue ycTpoHCTBa M IMpPAaKTUYECKOE NpPHMEHEHHe: TepMoMeTp, Oapomerp. OmpeneneHue Macchl
BO3/IyXa B KOMHATE Ha OCHOBE M3MEpPEHUI 00beMa KOMHATHI, IABJICHHS M TEMIIEPATyPhl BO3/IyXa B HEMl.

OK 07
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TexHuyeckue ycTpoilcTBa M NPAaKTHMUECKOE NMPUMEHEHHE: JBUTATEIb BHYTPEHHETO CrOpaHMsl, ObITOBON
XOJIOAWJIBHUK, KOHAMIMOHEpP, TUTPOMETP M IMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IOIyYCHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH

Paspnen 4. Duekr

POTMHAMMKA

12

Tema 4.1

Coneprxanue y4e0HOro MaTepuaJia:

(DJIEKTPOCTaTHKA

OnexTpuszanus Tea. DIeKTpUUIecKuil 3aps. J(Ba BUa 3JeKTpuuecKkux 3apsaaoB. [IpoBoaHUKY, TUAIEKTPUKI
U TOJIyIPOBOJHUKH. 3aKOH COXpaHEHMs 3JIEKTpUYecKoro 3apsiia. B3aumoneiicTBue 3apsioB. 3akoH
Kynona. Onexrpuueckoe mnone. HampsokeHHOCTh asiekTpudeckoro mnoss. [lpuHnun cynepno3unun
UIEKTPUUYECKUX TONeH. JIMHUM HANPsHKEHHOCTH IEKTpUUYECKOro noist. PaboTa cuil 31eKTpocTaTHuecKoro
noisisd. ITorenuman. PasHocTs noreHuuanos. I[IpoBOOHMKM M IMAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JlusneKkTpuueckass IMPOHUIAEMOCTb. JEKTpoeMKOcTb. KoHaeHcaTop. DJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHbKEHHOT0 KOHJIEHCcaTopa

[IpakTryeckue 3aHsATHs

IIpakTnyeckas padora Ne 9
H3mepenHne 31eKTpoeMKOCTH KOHAeHCaTopa

Tema 4.2

Coaep:xaHnue y4eOHOIro MaTepuaJia:

[locTosTHHBIH
BIEKTPUYECKUN
ToK. TokH B
pa3IUYHBIX Cpellax

DONEeKTpUYECKU TOK. YCJIOBHUS CYLIECTBOBAaHHA JJIEKTpHueckoro Toka. Mcrounuku Toka. Cuiia TOKa.
[MocTostnupiii Tok. Hampspbkenue. 3akoH Oma i y4yacTKa LENU. DJIEKTPUUECKOE COMPOTHUBIICHUE.
VYnensHOe compoTuBiieHHE BemlecTtBa. llocnepoBarenbHOE, NapaIENbHOE, CMELIAHHOE COEIUHEHHE
npoBOTHUKOB. PaboTa anekrpuueckoro Toka. 3akoH JDxoyns-Jlenna. MOIHOCTh 3JEKTPUYECKOTO TOKA.
ONEeKTpOABMKYILAs CHUJIa U BHYTPEHHEE COINPOTUBICHUE HUCTOYHMKA TOKa. 3akoH Oma i MOJIHOU
(3aMKHYTOM) 351ekTpuueckoi enu. KopoTkoe 3aMbIkanue.

ONEeKTpOHHAsT MPOBOJMMOCTb TBEPABIX METAJIOB. 3aBHUCHUMOCTh COINPOTHUBICHHS METAIIOB  OT
temriepaTypbl. CBepXIIPOBOJIUMOCTh. DJIEKTPUUECKH TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.
[onynpoBonuuku. CoOCTBeHHass M MPUMECHAs MPOBOJUMOCTh MOJYNPOBOAHUKOB. (CBOHCTBa p-n-
nepexoa. [TomynpoBoAHUKOBBIE TPUOOPHI. DIEKTPHUUSCKUN TOK B PACTBOpPaX M pacIijiaBaxX dJIEKTPOIUTOB.
DJIEKTPOJIUTHYECKAS] AUCCOIMALMS. OJEKTPOJIU3. ODIEKTPUYECKH TOK B razax. CamMoCTOSTEIbHBIN U
HECaMOCTOsITeJIbHBIN paspsia. Monuus. [lnazma

Tema 4.3

Conep:kanue y4eOHOIr0 MaTepuaJia

Mar"auTHoe II0JI€E.
(DJIEKTpOMarHuTHa
ST MHIYKIUST

[ToctossHHBIE MarHUTHL. B3anMoieicTBHE MOCTOSTHHBIX MarHMTOB. MarHuTHoe noJie. BeKTOp MarHUTHOM
uHaykuud. Ilpunnun cynepno3unuu. JluHum MarHuTHOW MHAYKOuU. KapThHa JMHUNA MarHUTHOM
WHIYKIAWA TOJIS TTOCTOSITHHBIX MAarHUTOB. MarHuTHOE 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa nmuHuN mosis
JUIMHHOTO TMPSIMOTO MPOBOJHMKA WU 3aMKHYTOTO KOJIBLIEBOI'O IMPOBOJHMKA, KATYHIKM € TOKOM. OmBbIT
Opcrena. BizaumopeiictBue npoBOoAHHMKOB ¢ TOokoM. Cuia Ammepa, ee Moayib M HampasieHue. Cuna

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Jlopenua, ee MoayJib U HanpasiieHue. J{BUKEHHUE 3apS)KEHHOM YaCcTHUIBl B OJJHOPOJHOM MAarHMTHOM ITOJIE.
PaGora cunbl Jlopenna. SIBneHue 3neKTpoMarHUTHOW MHAYKIUHU. [I0TOK BeKTOpa MarHUTHON WHAYKIIHU.
OJC wunayknuu. 3akoH sjeKTpoMarHuTHoW wuHAaykiuu Oapanes. BuxpeBoe siekTpuueckoe TMoJe.
DONEeKTpOABMKYIAasg CWIa WHAYKUMA B MPOBOAHHUKE, [BMXKYLIEMCS IIOCTYNATE€IbHO B OJHOPOJIHOM
MarHuTHOM Tnone. IlpaBuno Jlenna. MuayktuBHOCTH. SIBnenue camomuaykuuu. DJC caMOMHAYKLMH.
DHeprusi MarHUTHOTO MOJIsl KATYUIKU ¢ TOKOM. DJI€KTPOMAarHUTHOE 10JIe

[IpakTHyeckue 3aHsATUs

IIpakTnyeckas padora Ne 10
I/I3y‘-IGHI/Ie MAarauMTHOT'O ITIOJIA KaTYIIKKU C TOKOM. HCCJ’IG}IOB&HI/IG HeﬁCTBHSI IMOCTOAHHOT'O MarHvuTa Ha paMKy

C TOKOM 2

IIpodeccnoHabHO OPHEHTHPOBAHHOE COlepKaHMe (COlepPKAHUe TPUKJIATHOTO MOTYJIs) 2

IIpakTHYecKHne 3aHATHS

IMpakTnyeckas padora Ne 11

TexHuueckue yCTpPOWCTBA W MPAKTHUECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP, KOHACHCATOD,

KONMPOBAJIbHBIM ammapar, CTPYHHBIM INPUHTEP, AMIEPMETP, BOJBTMETP, PEOCTaT, HCTOYHUKH TOKA,

ANIEKTPOHArpeBaTeIIbHBIC MPHUOOPHI, AIEKTPOOCBETUTEIBHBIE TMPUOOPHI, TEPMOMETP COMPOTUBIICHHSI,

BaKyyMHBIU JTHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, TOTYPOBOTHUKOBBIN 1O/, TaIbBAHUKA, TTOCTOSTHHBIE

MarHuThI, 3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN AJI€MEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIE€Yb.

[IpakTuueckass pabota: Mepbl 3IeKTpOOE30MACHOCTH, JJIEKTpOCTaTUYECKas 3alluTa, 3a3eMIJICHHE

IEKTPONPUOOPOB, KOPOTKOE 3aMBIKAHUE

Pazgen 5. Kojie0anus 1 BOJIHBI 14 OK 01

Tema 5.1 Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 02
Mexannyeckue 1 | KonebatenbHas cuctema. CBoOomnble konebanus. ['apmonuueckue koneOanus. Ilepuon, uacrora, OK 04
DIIEKTPOMArHMTHEI | amIuiutyaa W (a3a koneOanuil. [lpyxuHHBIH MasTHUK. MareMaTndecKkuil MasATHUK. YpaBHEHUE OK 05
€ KoneOaHus rapMOHHYECKHX KojeOaHui. KuHemMaTudeckoe W TUHAMUYECKOE OMHCAHHME KOJIeOATeNhHOTO JIBHIKCHUS. OK 07

[IpeBparienue »HEpPruM MpU TAPMOHMUYECKHX KoyieOaHUAX. CBS3b aMIUTUTYIbl KOJIEOAHMA WCXOTHOU
BEJIMYUHBI C aMIUTUTYI0N KojeOaHUil ee ckopocTH U yckopeHus. KonebarenbHblii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoJieOaHus
B MJCalbHOM KoJe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosneOanusmMu. @opmyna ToMcoHa. 3aKOH COXpAaHEHHUs PHEPIMH B HI€aJIbHOM KOJIeOaTeIbHOM KOHTYpE.
BoiHykeHHbIE MexaHW4yeckue KoseOanusa. Pe3onanc. Pe3onaHcHas KpuBas. BeiHyXcHHBIE
JJIeKTpOMarHuTHele konebanus. IlepemeHHbli TOK. CHHycOMJANbHBIM IMEPEMEHHbI TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JeHCTBYIOIIee 3HaUeHUe CUJIBI TOKa U HanpsbkeHus. TpancdopmaTop.
[Ipou3BoJCcTBO, mepeadya M NOTpPeOJICHHE AJIEKTPUUYECKOM DJHEPruH. OKOJOTMYECKHE PHUCKH TpuU
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MIPOU3BOJICTBE JJIEKTpUUeCcKo sHepruu. KynbTypa HCMONB30BaHUS AJIEKTPOIHEPTHH B IOBCEIHEBHOU
KHU3HU

[IpakTHyeckue 3aHsATUs

IIpakTnyeckas padora Ne 12

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUM Ipy3a Ha HUTHU OT JJIMHBI HUTU U MAcChl Ipy3a.
HccnenoBanue nepeMEHHOI0 TOKA B LIETIH U3 MTOCIIE0BATEIBHO COEIMHEHHBIX KOHIEHCATOpa, KaTYLIKU 1
pesucropa

Tema 5.2
MexaHndecKne u
C-)JIGKTpOMaFHI/ITHBI
€ BOJIHBI

Conep:kaHue y4eOHOI0 MaTepuajia

MexaHnueckue BOJIHBI, yCioBus pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHEHMsl U JUIMHA BOJIHBI.
[Tonepeunsle ¥ pooIbHBIE BOJIHBL. VHTephepeHus 1 nuppakuus MeXaHn4ecKux BoiH. 3ByK. CKOpoCTh
3ByKa. I'poMKkocTh 3Byka. Bricora ToHa. TemOp 3Byka. DJIeKTpOMarHUTHbIE BOJHBI. Y CIOBUS HU3ITyYCHMS
JJICKTPOMATrHUTHBIX BOJIH. B3aummHas opueHTanus BeKTOpoB E, B M v B 3JIEKTPOMarHuTHOM BOJIHE B
BakyyMe. CBOMCTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpa)k€HHE, INpeoOMJICHHE, NoJspu3auus, Audpaxius,
unTepdepeniys. CKOpocTh 3IeKTpoMarHUTHBIX BoNH. Illkana smekTpoMarHuTHBIX BoJH. [IpuMenenue
IEKTPOMArHUTHBIX BOJIH B T€XHHMKE M ObITy. [IpuHLMIBI panuocBa3u U TeneBUIeHUs. Paguonokarus.
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOILIEH CpeIbl

Tema 5.3
OnTuka

[IpssMonuHEHOE pacnpocTpaHEHUE CBeTa B OJHOpoAHOU cpexe. JIyu cBera. OTpakeHne cBeTa. 3aKOHBI
oTpaxkeHus cBerta. [locTpoenue wu300pakeHuil B miIockoMm 3epkaine. [Ipemomienue cBeTa. 3aKOHBI
IpejIoMIIeHUsl cBeTa. AOCONIOTHBIM MOKa3aTenb mpeiaoMieHus. [lonHoe BHYTpeHHee OTpaXkKeHHue.
[IpenenbHbIN yroJ MOJHOTO BHYTpPEHHETo oTpaskeHus. Jucnepcust cBeta. ClI0KHBIA cocTaB 0€10ro cBeTa.
Ber. CoOuparomue u pacceuBaroniye JuH3bl. ToHKas nuH3a. DoKycHOE paccTOsIHUE W ONTHYecKas cuiia
TOHKOHM JuH3bI. [locTpoenue n3o0paxeHnit B cOOMPAIONINX U pacceuBalOMUX JnH3axX. Dopmysa TOHKON
JUH3BL. YBEJIWYEHWe, JaBaeMoe JIMH30W. llpemensl NPUMEHUMOCTH T'€OMETPUYECKOM  ONTHKH.
Wntepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOMIONEHUS] MAaKCUMyMOB M MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HbIX KOTE€PEHTHBIX HCTOYHHMKOB. Jludpakius caera.
HudpakimonHass — pemerka.  YcioBUe — HaOMIOAEHUS  TJaBHBIX ~ MAaKCUMyMOB — TpH  TaJIeHUH
MOHOXpPOMaTHUYECKOIo cBeTa Ha TUGpaKIMOHHYI0 pemeTky. [longpuzanus cera

IIpakTyeckue 3aHsTUS

IMpakTnyeckas padora Ne 13
HaOaroieHne qucnepceuu cBeTa

IIpodeccuoHaIbHO OPEHTHPOBAHHOE Colep:KaHue (Coiep:KaHue PHKJIATHOTO MOTYJIs)

HpaKTuqecmle 3aAHATHUSA

IIpakTnyeckas padora Ne 14
TexHuyeckue ycTpoiicTBa U MPaKTHYECKOE MPUMEHEHHE: celicMorpad 31eKTpUYECKU 3BOHOK, TeHEpaTop
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MEPEMEHHOTO TOKA, JINHUU JIEKTPONEpeaay, My3bIKAIbHbIE HHCTPYMEHTHI, YJIbTPA3BYKOBasl IMATHOCTHUKA B
TEXHUKE W METUIIMHE, pajap, paAuoNpHEeMHHK, TeJIeBU30p, aHTeHHA, Tenedon, CBU-neus, ouku, mymna,
¢doroanmapar, MPOCKIMOHHBIN ammapar, MHKPOCKOII, TEJECKOI, BOJOKOHHAs OMNTHKA, TU(PpPaKIHOHHAS
peuieTka, noJsipoua, TEIECKOIL.

IIpakTnueckas padora Ne 15

Bunsl uznyuenuil. Buael cnektpoB. CrnekTpbl ucmyckanus. Cnektpbl mnoriomenus. CrekTpaibHbINA
aHanmu3. CHeKTpanbHbIE KIAcChl 3Be3l. YIbTpaduosieToBoe wu3mydeHue. MH]pakpacHoe H3IydeHHE.
Pentrenosckue nyuu. Mx mpupona u cBorictsa. [lIkana 31eKTpOMarHUTHBIX U3TYyUYEHUM

ATOMHOE S,IpO

MeTop1 HAOMIOICHUS U PETUCTPAIUH STIEMEHTAPHBIX YacTUIl. OTKPBITHE PaAO0aKTUBHOCTH. ONBITHI
Pezepdopaa o onpenenennto cocraBa paauoakTUBHOTO n3nydeHusi. CpolicTBa anbda-, 6eTa-, ramma-
u3iydeHus. BiausiHue paii0akKTUBHOCTH Ha JKMBbIE OpraHu3Mbl. OTKpbITHE TPOTOHA U HEUTPOHA.

Paznen 6. OcHOBBI cienaJIbHOM TEOPHUH OTHOCUTEJIBLHOCTH 4 OK 01
Tema 6.1 Coaep:xkanue y4eGHOro MaTepuaia 4 OK 02
OCHOBBI TEOpHH I'paHuLBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. IIocTynaTel criennanbHON TEOPUHM OTHOCHTEIBHOCTH: OK 04
OTHOCUTEJIBHOCTH | MHBApUAHTHOCTb MOJYJII CKOPOCTH CBE€Ta B BaKyyMe, MPHHIMI OTHOCHUTENBHOCTH OWHIITEHHA. OK 05

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/UIEHUE BPEMEHHM U COKPALLEHUE JIMHBI. JHEPTUs U UMITYJIbC
cB0OOAHON 4acTuipl. CBSI3b MAacchl C PHEPrUe M HMITyJIbCOM CBOOOJHOM YacTHUIIbl. DHEPrusi MOKOS
CBOOOTHON YaCTHIIBI

Paznen 7. KBanroBasi pusuka 14 OK 01
Tema 7.1 Conep:xanne y4eOHOro MaTepuasia 2 OK 02
DJIEMEHTBI ®otonbl. Dopmyna [lmanka cBs3u sHepruu (PoTOHA C €ro YacTOTOW. DHEPrusi W UMITYJIbC (DOTOHA. OK 04
KBaHTOBOM ONTUKH| OTKphITHE U UccienoBanue poroapdexra. Ompitt A.I'. CromeroBa. 3akousl GpoToddhdekra. YpaBHEeHHE OK 05

Oitamrerina ans gororddexra. "Kpacnas rpanuna" dortodaddekra. JlaBnenme cera. OmbiTel [1.H. OK 07
JlebeneBa. XuMHUYECKOE JICHCTBUE CBETA
Tema 7.2 Conep:kanue y4eOHOro MaTepuaJia 2
Crpoenue atoMa | Mogens aroma Tomcona. Onbitel Pesepdopaa 1mo uccinenoBanuo cTpoenus atoma. IlnanerapHas MOIeNb
atoMa. [loctynarel bopa. M3nydyenue u norjoiieHne (OTOHOB MPHU MEPEXoJe aTroMa C OJHOTO YPOBHS
SHEpruM Ha Japyroi. Buasl cnektpoB. CHeKTp ypOBHEH sHEpruu aroma BoAopoja. BonHoOBbIE cBOMCTBa
yactuil. Bosnel ge bpoiinsa. KopmyckynspHo-BoiaHOBOM nyanm3M. J(udpakius 2JIeKTpOHOB B KpUCTaJUIax.
CrioHTaHHOE M BBIHY)KJICHHOE M3JIyueHHe. Y CTPOHCTBO M MPUHLIUI pabOTHI Jiazepa
[IpakTudeckue 3aHATHS
IIpakTyeckas padora Ne 16
Habumroienue tuHedyaToro cuekTpa 2
Tema 7.3 Coaep:xaHue y4eOHOro MaTepuaJia 2
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Hyxnonnas mozens sipa ['eiizenoepra-Banenko. 3apsin sapa. MaccoBoe uucio sigpa. M3otormsl. Anbda-
pacrnaji. DIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnai. I'amma-n3nydyeHue. 3aKoH paJuoaKTUBHOTO paclaja.
DHeprust CBS3M HYKIIOHOB B sizipe. SnepHbie cuibl. Jledext Macce siapa. Snepubie peakuuu. [enenue n
cuHTe3 saep. Anepusiii peaktop. Tepmosaepuslii cuntes. [Ipo6neMbl 1 epCHeKTUBHI IAESPHON
SHEPreTUKU. DKOJIOTMYECKUE aCIEeKThI SEPHOI SHEPreTUKU. DIeMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. PyHIaMEeHTaJIbHbBIE B3aUMOIEHCTBUS

[IpakTHyeckue 3aHsATUs

IIpakTyeckas padora Ne 17
HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (oTorpadusim)

IIpodeccuonaibHO OpEHTHPOBAHHOE COEPKAHUE (COTePKAHNE MPUKIATHOTO MOLYJIs1)

[IpakTrueckue 3aHATUA

IIpakTnyeckas padora Ne 18

JenoBast urpa: [loHATHS, CBS3aHHBIE C M3Y4YE€HHEM METOI0B HAYYHOTO NO3HAHMS: SBJICHHE, HAYYHBIH (aKT,
rUnoTe3a, (pusudeckas BeJIUMUMHA, 3aKOH, TEOpHUs, HAOIIOJACHHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE, MOJICIb,
U3MEpEeHHeE.

IIpakTnyeckas padora Ne 19

TexHnveckne yCTpOHCTBA M MPAKTUYECKOE MTPUMEHEHHE: (oTodeMeHT, GoTonaTumnkK, coHeuHast OaTapes,
CBETOAMO/I, CIEKTPOCKON, Jia3ep, KBAaHTOBBIM KOMIBIOTEp, O3UMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHas 6omba

Pasnea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
DIIEMEHTBI
ACTPOHOMHUU U
acTpoU3uKH

Conep:xaHue y4eOHOro MaTepuasia

Bun 3Be3gnoro He6a. Co3Be3ausi, spKue 3Be3/bl, IIAHETHI, X BUAUMOE JBMkeHHe. ColHeyHas cucTeMa.
[Mnanersr 3emHol rpynmel. [Inanetsi-rurantel. Mansie Tena Conneuynoit cucremsl. ComHie, ¢hotochepa u
atMocdepa. ComHeyHass akTUBHOCTh. Mcrtounuk sHeprum CosHIIa W 3Be3A. 3BE3NIbl, WX OCHOBHBIE
XapaKTEPUCTUKU: Macca, CBETUMOCThb, paguyc, TeMIlepaTypa, HX B3aUMOCBS3b. 3BE3/bl TJABHOMU
[OCJIEN0BATEILHOCTH. 3aBUCUMOCThL ''Macca - CBETUMOCTL" I 3BE€3] IVIAaBHOM IIOCJIEHOBATEILHOCTH.
Buytpennee crpoenne 3Be3q. CoBpeMEHHBIE NPEACTABIEHUS O MPOUCXOXACHUU U 3Boiounu ConHua u
3B€3/. OTambl XKU3HM 3Be3l. Mueunslid [IyTh - Hama ["amaktuka. ChnmpanbHash CTpyKTypa [ anmakTukw,
pacrnipenenenue 3Be3l, raza u nbuUid. [lonoxkenune u aBmxenue Connua B [Mamaktuke. Ilnockas u
chepudeckas moacucteMbl ['amaktuku. Tumnbl ramakTuk. PaguoramakTwku W KBaszapbl. UepHbIC IBIPHI B
aapax rajgakTuk. Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ranmaktuk. Teopus
Bonwmioro B3peiBa. Monens «ropsiueit Beenennoit». MacmrabHas cTpykTtypa Beenennoit. MeraranakTuka.
Hepemienubie mpo0JieMbl aCTPOHOMUH

OK 01
OK 02
OK 03
OK 05
OK 07

[[IpomeskyTounas arrecranus (JuddepeHupopaHHsblii 3a4eT)

20




Bcero

78

21



5. YCJOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YUYEBHOM JTUCIUILIUHBI

TpeboBanuss K MUHMMAJTBHOMY MaTePHATbHO-TEXHUYECKOMY 00ecrieyeHHIo
Peanuzanus MIPOrPaMMBbI npeaMeTa TpeOyeT HaIUYUs y4eOHOTO KaOuHeTa
o0miernpodeccHoOHANBHBIX TUCIUTUINH; JTa00paTopuil He PEayCMOTPEHO.

O6opynoBaHue yueOHOTO KaOUHETa!

- Y4eOHBbIE CTOJIBI;

- pabouee MecTO MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HATJISTHBIX TIOCOOHH MO JUCIUTUINHE;

- pa3IaTouHBIM MaTepuar.
TexHuueckue cpencTra 00y4eHus:

- MOOWJIBHBII MYJIbTUMEIUHHBINA KOMIUIEKC: TPOEKTOP, IKpaH, HOYTOYK.
O6opynoBanue 1a00paTOpUN U pabOYUX MECT JIAOOpATOPHUH:
KommuiekTsl asist 1a00paToOpHOTO MPaKkTUKyMa.

Nudopmanuonnoe odecnevyenne 00y4eHust
OcHOBHbBIE HICTOYHUKH

Jns mpenogasareneit
1. Msaxkumes I'.4., ByxoBues b.b., Yapyrun B.M. / Ilox pen. IlapdentseBoii H.A. ®usuka. 10 kmacc
(6a30BEIi ypoBeHb). AkinonepHoe obmiectBo «M3mgarensctBo «IIpocBemenney, 2025
2. Msaxkumes I['.4., byxosues b.b., Yapyrun B.M. / Ilox pen. IlapdentseBoii H.A. ®usuka. 11 kmacc
(6a30BEIi ypoBeHb). AkimonepHoe ob1ectBo «M3mgarensctBo «IIpocBemenney, 2025
3. Apwucrorens, -. duszuka/ Apucrorens ; nepepomuuk B. I1. KapmoB. — Mocksa : M3marenbcTBo
Opaiir, 2025.— 228 c.— (Anronoruss wmbiciu). — [SBN 978-5-534-08826-7. — Tekct
anekTpoHHbIH // Obpa3zoBaTenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565301
4. BacumpeB, A.A. Owusnka: y4eOHHK s CpEAHEr0o NPOPECCHOHATIBHOTO O00pa3oBaHUS /
A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ uza., ucnp. u pon. — Mocksa : M3narenbcTBo
IOpaiit, 2026. — 221 ¢. — (IIpodeccuonanbroe obpazosanue). — ISBN 978-5-534-05702-7. — Tekcr
: anekTpoHHbIH // ObpazoBaTtenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585287

i cTyaeHTOB
5. Mskumes I'.4l., ByxoBues b.b., Yapyrun B.M. / [lox pex. IlappentreBoit H.A. ®@usuka. 10 xmacc
(6a30BbIif ypoBeHB). AKITMOHEpHOE 00mecTBO «M3marenscTBo «IIpocBenienne», 2025
6. Mskumes I'.41., ByxoBues b.b., Yapyrun B.M. / [lox pex. IlappentreBoit H.A. ®@usuka. 11 xmacc
(6a30BbIif ypoBeHB). AKITMOHEpHOE 001mecTBO «M3marenscTBo «IIpocBenienney, 2025
7. Apwucrorens, -. ®dusuka/ Apucrorens ; nepeBogunk B. I1. KapnoB. — Mocksa : M31aTenscTBoO
Opaiir, 2025.— 228 c.— (AHromoruss wmbicin). — ISBN 978-5-534-08826-7. — Tekct
anekTpoHHbIH // Obpa3oBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565301
8. BacumbeB, A.A. ®usuka: yueOHMK Ui cpeaHero mpodecCHOoHaIbHOr0 00pa3oBaHUs /
A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3j., ucmp. u gon. — Mocksa : M3naTenscTBo
IOpaiir, 2026. — 221 c¢. — (ITpodeccuonansuoe odbpazoBanue). — ISBN 978-5-534-05702-7. — Tekct
: anekTpoHHbIH // ObpazoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585287

JlonoTHUTEIbHbIE HCTOYHUKH
Jlnst mpenoaBarenei

https://resh.edu.ru/ Poccuiickas ayieKTpoHHAS TKOJIA.
https://multiring.ru/ [Toptran S0P (anexTpoHHBIE 00pa30oBaTeNbHBIE PECYPChl) U OMOINOTeKa OeCIIaTHBIX
PYCCKHX JIEKTPOHHBIX 00pa30BaTEIIBHBIX MTPOTPAMM.
http://www.megabook.ru Dunmknonenus noprana "Kupumr u Medouit"
https://physics.ru/ OTkpbITHIH KOIIemK: DH3nKa
https://www kvant.digital/ - KBanT: Hay4HO-TTONyJISpHBIN (GU3HKO-MaTEeMaTHICCKUIN KypHaT
http://www.fizika.ru - ®usuka.py: calfT [uIs yyamuxcs U npenojaBareneid Gu3nku



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

http://elkin52.narod.ru - 3anuMaTenpHas pU3MKa B BOIPOCAX M OTBETAX: CAMT 3aciykeHHOTro yuutens PD
B. Enbknna

s cTyaeHTOB
https://resh.edu.ru/ Poccuiickast 311eKTpoOHHAs IIKOJIA.
https://multiring.ru/ [Toptan S0P (anexTpoHHBIE 00pa30oBaTeNbHbBIE pECYPChl) U OMOINOTEeKa OeCIIaTHBIX
PYCCKHX JIEKTPOHHBIX 00pa30BATEIIBHBIX MTPOTPAMM.
http://www.megabook.ru Dunmknonenus noprana "Kupumr u Medouit"
https://physics.ru/ OTkpbITBIH KOIIemK: DH3nKa
https://www .kvant.digital/ - KBant: Hay4uHO-IONTyIIpHBIN (PU3UKO-MaTEeMaTHUECKUN KypHAI
http://www.fizika.ru - ®usuka.py: caliT [uIs yyamuxcs U npenojaBareneid Gu3nku
http://elkin52.narod.ru - 3aHuMarenbHas pU3nuKa B BOIPOCAX M OTBETAX: CAUT 3aCITy)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.

[Kou 1 HaIMeHOBaHHe Pa3zpen/Tema Tun oneHoYHbIX

(popMupyeMbIX KOMIIETEHIIUI MepONpHUATHH
OK 01. BeiGupats crnocoOsl pemienus | Pazmen 2. Temsr 2.1., 2.2., 2.3.
3a1a4 npodeccnonanbHon | Pazmen 3. Temsrt 3.1., 3.2., 3.3.
ACATCIILHOCTH HPUMEHHUTCIRHO | 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. YCTHBIH OIpOC;

cpeicTBa  NOMCKA,  amamMsa | Payren 3. Tewmst 3.1, 3.2, 3.3, | PPOHTalbHbI onpoc;

WHTCpNpeTAUUH  MHGODMALMH, M| Pasnen 4. Temmi 41,42, 4.3, | HadmoxcHue

HHQOPMAIMOHHBIE  TEXHONOTHH UM | pysnie 5. Tempr 5.1, 5.2, 5.3, | 22 BEIIONHCHHEM

BBITIOJTHEHHS 3a71a4 NMPOGECCHOHATHHON Paznen 6. Tema 6.1, mabopaTOPHBIX padoT;

JeSITeTbHOCTH Pasnen 7. Tewsi 7.1, 7.2, 7.3. MIPaKTUYECKHE paloTsl
Pasnen 8. Tema 8.1 (pemieHne KavyeCTBEHHBIX|

OK 03. [LnanupoBath Paznen 1. Tema 1.1. ?e[éi;qe(:;};z;e:’taﬂaq),

W peanmsoBbiBath  coGersennoe | Lasaen 3. Tempr 3.1.,3.2.,3.3. emeIIi)He cetic saan:

npodeccuonansroe  u  smanoctHoe | Pasnen 4. Temsr 4.1.,4.2.,4.3. I:Ia6 - 8 0’ eHKA

pasBUTHE, npeanpuaumaTensckyro | Pasmen 8. Tema 8.1 HOHJFIOTI;BKH z[eJIIIOBofI

JeSITeNIbHOCTD

B npodeccHOHATbHOM chepe, HTpBI,

WCIIOJIBb30BaTh 3HAHUS IO NPABOBOU U BBINIOJTHEHUE 3a71aHUH

(uHaHCOBOU TPaMOTHOCTH MPOMEKYTOUHOMN

B PA3JIMYHBIX )KU3HEHHBIX CUTYAIIUIX aTTecTaluu

OK 04. OddextuBHO | Pasnen 2. Temsr 2.1., 2.2., 2.3.

B3aHMO/ICHCTBOBATH u paborars | Pasnen 3. Temsrt 3.1., 3.2., 3.3.

B KOJUICKTHBE 1 KOMaH/IC Pasnen 4. Temnr 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1.
Pasgen 7. Temnr 7.1, 7.2, 7,3

23



http://elkin52.narod.ru/
http://www.fizika.ru/
http://www.megabook.ru/
http://elkin52.narod.ru/

OK 05. OcymecTBasiTh  YCTHYIO
" MMCbMEHHYIO KOMMYHUKAIUIO
Ha rOCyJIapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepauyu ¢ y4yeToMm
oco0eHHoCTEN COLIMAJILHOTO
U KyJbTYPHOI'O KOHTEKCTa

Paznen 1.
Pasznen 2.
Pasnen 3.
Paznen 4.
Paznen 5.

Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1., 3.2, 3.3.
Temrp1 4.1.,4.2.,4.3
Temsr 5.1.,5.2.,5.3.

Paznen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3

Pasnen 8. Tema 8.1
OK 07. CogpeiictBoBaTh cOXpaHeHMIO | Pasnmen 2. Temsr 2.1., 2.2., 2.3.
OKpY’Karomien Ccpeabl, | Pazmen 3. Temnr 3.1., 3.2., 3.3.
pecypcochepereHuto, HPUMCHATD | Pasnen 4. Temsr 4.1.,4.2., 4.3
3HaHUA 00 U3MCHCHUU KJimMara, Pa3I[eH 5. TeMbl 51, 52’ 5.3.
TIPHHIHIIBL Gepesicmsoro Pasznen 7. Temsr 7.1, 7.2
TPOHSBOACTEA, 3(1)(1)eI<TVH B0 pasnen 8. Tema 8.1
JICHCTBOBATH B Ype3BBIYAHBIX
CUTYAITUIX
[IK 2.1. Ocy1ecTBasTh KOHTPOJIb Pasnen 1. Tema 1.1

coOIroieHnst 3akoHonarenscTea PO
cyObeKTaMu mpaBa
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