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1. Oo61as XapaKTepUCTUKA padoueid MPOrpaMMBbI
001eo0pa3oBaTe/IbHON JUCIUILIMHBI «PHU3NKa»

1.1. MecTo JUCHUIUIHHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpPaMMBbI

CIIO:

HMuctunivHa «®Pu3uKa» SIBJISIETCSI o0s13aTeTbHON YacThiO
o6111e00pa3oBaTelbHOTO 1MK/Ia 00pa30BaTe/IbHOM MPOrpaMMbl B COOTBETCTBHUM C
deaepanbHBIM TOCYApPCTBEHHBIM 00pa3oBaTe/ibHbIM CTaHziapToM (zaiee — ®I'OC)
cpenHero TipodeccruoHanbHOro obpasoBanus (fanee — CIIO) mo crieluaabHOCTH
40.02.04 FOpucnipygeHuuUs.

1.2. Ile/in ¥ 1UIaHUPYyeMBble pe3y/IbTaThl 0CBOCHUS JUCHUIL/INHBI:

1.2.1. Ilesiv AUCHUATIMHBI:

Cozep>kaHue TIporpaMMbl  00ITleoOpa3oBaTenlbHON AMCHAILIMHBL PH3MKa
HaripaB/IeHO Ha JIOCTW)KeHHe CeIyIOLIUX Liesei:

¢ (opmupoBaHue y 00yJaroIUXCsl YBePEHHOCTH B 1[eHHOCTH 00pa30BaHHus,
3HAUMMOCTH (U3UYECKUX 3HAHWUW [I7I1 COBPEMEHHOIro KBa/U(MUIIMPOBAHHOTO
CTieIfianCTa MpHy OCYIIeCTBIeHUH ero podecCOHaNbHOM /1eaTe/TbHOCTH;

¢ (hopMHpOBaHUe eCTeCTBeHHO-HayYHOU IPaMOTHOCTH;

® OBaZieHWe  crieUUUeckoid  cuUcTeMOW  (U3UUECKUX  TIOHSATUM,
TePMHUHOJIOTHEN U CUMBOJTUKOU;

® 0CBOEHUe OCHOBHBIX (DU3MUECKUX TeOpUi, 3aKOHOB, 3aKOHOMEPHOCTe;

® OB/aJleHHe OCHOBHBIMH MeETO/laMi HayUHOTO TIO3HAHUS TIPUPOJPI,
WCTIOTb3yeMbIMUA B (u3uke (Hab/to/ieHHe, OMMcaHWe, M3MepeHUe, BbIIBIKeHHe
TUTIOTe3, IPOBe/ieHre YKCIIePUMEeHTa);

® OB/IaJleHHe YMeHUsMH 00pabaThiBaTh JaHHbIE SKCIIEPUMEHTa, OObSICHATh
ToJiyueHHble pe3yJIbTaThbl, yCTaHAB/IWBaTh 3aBHUCHMOCTH MeXJy Gu3uuecKuMu
Be/TMUMHaMU B HabJ/TF0ZlaeMOM SIBJIEHHH, J1e/1aTh BBIBO/IBI;

e (dopMupoBaHHe yMeHHUsl pelllaTh (PU3nMUecKHWe 3a/laud Pa3HbIX YPOBHeM
CJIOXKHOCTH;

® pa3BUTHe MT0O3HABATeIbLHBIX UHTEPECOB, UHTe/UIeKTYabHbIX U TBOPUECKUX
CIIOCOOHOCTEM B MpoIjecce MPUOOpeTeHMs 3HAHUM C MCI0/Ib30BAaHUEM Pa3/IMUHbIX
WCTOUHUKOB WH(MOPMAIMM W COBpeMeHHbIX WH(GOPMAIIMOHHBIX TeXHOOTHH;
yMeHui (hOpMyMpOBaTh U 060CHOBBIBATH COOCTBEHHYIO IMO3ULIMIO TT0 OTHOIIIEHUIO
K (pu3nueckor nH(GOpMaLUH, MoayuyaeMor U3 Pa3HbIX UCTOYHUKOB;

® BOCIUTaHWE YYBCTBA FOP/IOCTH 3a POCCUMCKYIO (PU3UUECKYIO HAyKYy.

1.2.2. TInanupyemble pe3yJabTaTbl OCBOEHHsI 00I[e00pa3oBaTe/TLHOU
AMCIUILTHHBI B cOOTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @I'OC COO

O6mume komrereHuyu (mamee — OK) ®I'OC CIIO B COOTHECEHHH C
JMUYHOCTHBIMH, MeTalpeJMeTHbIMA W TIpeIMeTHBIMUA pe3y/abTaTaMu OOyueHus
6a3zoBoro ypoBHs (fganee — [TP6) ®T'OC COO rmpescTaB/ieHbl B Tab/uIle:



Kop
Y HaUMeHOBaHUe
(opMupyemMbIx
KOMIIeTeHI[Ui

IlnaHnupyeMsble pe3y/ibTaTbl 0CBOEHHS MPOrPaMMBI 110 AMCIUII/IHHE

O6mme’

JucuuniMHapHble’

OK 01. Beibupatb
CIIOCOOBI perieHus 3aau
ripoeccOHa/IbLHOMN
JesiTeIbHOCTU
TIPUMEHUTETbHO

K pa3/IMuHbIM
KOHTeKCTaM

JIMUHOCTHEIE pe3y/bTaThl AOJ/DKHBI OTPaXXdTb B YdCTHU
TPYyZA0BOI0O BOCITUTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HdHHE LI€EHHOCTHW MaCTepCTBa,

TpyAoo0ue;

- TOTOBHOCTh K AKTUBHOMU JleATe/TbHOCTH
TeXHOJIOTUUECKOU

u CoLMaTbHOM HarpaB/IeHHOCTH, CII0COOHOCTh
WHUI[MMPOBaTh,  IJIAHUPOBAaTb W CaMOCTOSITETTbHO

BBIMOJTHSATE TaKyH0 /1eTeIbHOCTD;
- WHTepeC K pa3auyHbiM cdepaM npodecCuoHaTbHOM
J1esiTeIbHOCTH,

- TOTOBHOCTB W  CIOCOOHOCTH K  0Opa3oBaHHIO
Y caM000Opa30BaHMIO Ha MPOTSHKEHUN BCEH XKU3HH;
MertaripejMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OsnageHve YHUBEPCATbHBIMHU yueOHbIMU
TI03HaBaTeIbHbIMU JAeUCTBUSIMHU:

a) 6a30BbIe TOTUYeCKHe JeCTBUS:

CaMOCTOSITe/IbHO  (hDOPMY/IMPOBAaTh M aKTyaIM3UpPOBATh
nipobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHaB/IMBaTh CYIIeCTBEHHBIN TPU3HAK WM OCHOBaHMUS

[TP6 1. CdopMHUPOBaHHOCTH TIPEACTaB/IEHUNA O POJU
1 MecTe (DU3MKU U aCTPOHOMUU B COBpeMEHHOMN HayuHOM
KapThHe MUpa, O CucTeMooOpa3yroiield ponu (U3MKK
B Pa3BUTHH e€CTECTBEHHbIX HAayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHHM, O BK/afie POCCHUMCKUX M 3apyOeXHBIX
yueHbIX-(QU3UKOB B  pa3BUTHe HaykKy; T[IOHUMaHUe
GU3NUeCKOl  CYIIHOCTM  HAO/MIO[@eMbIX  SIBJIEHUH
MHKDOMMpa, MaKpoMupa UM Meramupa; roHUMaHWe poJiv
aCTPOHOMUU

B MPaKTUUECKOM JesiTe/IbHOCTU YesloBeKa U JajibHeiiieM
HayUHO-TeXHUUECKOM pa3BUTHH, ponu bu3uku
B (opmMuUpOBaHMM Kpyrosopa U (PYHKI[MOHA/JIbHOU
IrPaMOTHOCTH uejioBeKa i pelleHus] TPaKTUUeCcKuX
3ajau;

I[TP6 2. CdopMUPOBAaHHOCThL YMEHHWM pacioO3HaBaTh
¢busnueckre  sBAeHWs  (TIPOI[ECCBI) M OOBSACHATH
MX Ha OCHOBe W3YyYeHHBIX 3aKOHOB, paBHOMEpHOe
M  paBHOYCKODEHHOe  TIpSIMOJIMHENHOe  JBI)KeHUe,
cBoOO/IHOE TIaZieHHe Tesl, JBVDKEHWEe TI10 OKPYKHOCTH,
VHepLus,  B3aWMOJEWCTBHe  Teql,  KosiebaTenbHOe

JJi1  CpaBHeHWs, KjacCUpUWKaUuu W  0000IeHus]; | IBM)KeHHe, Pe30HAHC, BOJHOBOE JBIDKeHHWe; nuddysus,
OTIpeJiesiATh LIe/IM JesITe/IbHOCTH, 3a/laBaTh MapaMeTphbl U | OPOYHOBCKOe /IBUKeHUe, CTPOeHHe KUAKOCTel U TBepAbIX
KpUTepUHr TeJl, W3MeHeHWe oObeMa Tel TIPU  HarpeBaHWUH
UX  JIOCTWD)KEHHUs;  BbIB/ISATH  3aKOHOMEPHOCTHM U | (OXJ@K[eHUM), TelyioBoe paBHOBeCHe, UCIapeHue,
MIPOTUBOPEYUsI KOHJIeHCallysl, TJIaB/eHHWe, KpUCTa/ulM3alysl, KUIeHUe,

1 O6uue pesy/bTaTel COPMYIMPOBaHbI B COOTBETCTBUM C IMUHOCTHBIMM M MeTarnpeMeTHbIMK pe3ysTaTamu ®T'OC COO, B pOpMUPOBaHHUM KOTOPBIX yUacTBYeT
o011eobpa3oBare/ibHast AUCLUITIAHA.
2 JIucuprMHapHble pe3yJ/ibTaThl ChOPMY/TMPOBaHbI U TIPOHYMEPOBaHbI B COOTBETCTBUM C TPeGOBAaHKAMH K TIPeIMETHBIM pesy/ibTataM 6a3oBoro yposus (ITP6) ®T'OC COO (Ipukas
MuHo6pHayku Poccun ot 17.05.2012 Ne 413 (pegakius ot 27.12.2023 1.).
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B PaCCMaTPUBAEMbIX SIBJIEHUSIX
0) 6a30BbBIe HCC/IeIOBATETBCKIE IeHCTBUS:
- BaJieTh HaBBbIKAMU y4eOHO-MCC/Ie/[OBATeNIbCKONH U

MIPOEKTHOW  /IeSITeIbHOCTH,  HABbIKAMHU  pa3pelleHHst
npo0bJiem;

- BbIBIATH  TPUUMHHO-C/IE[ICTBEHHbIE  CBSI3U U
aKTya/Iu3UpoBaTh 3ajauy, BbIABMraTb THUIIOTE3y ee

pellleHHs], HaXOJWUTb apryMeHTbl [J/s JOKa3aTe/bCTBa
CBOMX YTBep)K[EHWM, 3a/laBaThb IapaMmeTpbl U KPUTEPUU
pelLleHNts;

- aHa/JM3UpPOBaTh IOJIyYeHHble B XOZle pelLleHus 3a/lauu
pe3y/bTaThbl, KpUTUYECKU OL|eHWBaTb MX [OCTOBEPHOCT,
NIPOrHO3UPOBaTh U3MEeHeHNe B HOBBIX YC/IOBUSAX;

- yYMeTb IIepeHOCUTb 3HaHWS B [I03HaBaTe/bHYI U
NIPaKTUYECKYIO YaCTH )KU3HeesITe/IbHOCTH;

- YMeTb WHTErpypoBaTh 3HaHUSI U3 pasHbIX NpeJMeTHBIX
obsacTel;

- BbIIBUraTb HOBBle WJleH, TpeJJlaraTb OpPUTMHA/IbHbIe
MOZIXO/bI U PelleHus;

- NPOSIB/ISITh ~ CIMIOCOOHOCTh  MX  UCIO/b30BaHUSI B
TIO3HABaTe/IbHOM U COLIMA/ILHOU NPaKTHKe

B/I&XHOCTb BO3/yXa, CBSI3b CpeJHed KUHEeTUUeCKOU
SHEpPryuu TeIVIOBOrO JABWKEHUS MOJIeKYJ C abCoiroTHOU
TeMIlepaTypoM, IIOBBbIILIEHWE [laB/IeHusl rasa Ipy ero
HarpeBaHWU

B 3aKpbITOM COCyJe, CBA3b MexJy IlapaMeTpamu
COCTOSIHMSI Ta3a B M30MpOLieccax; 3/AeKTpU3alus Tel,
B3aUMO/IeMCTBUE 3apsi[i0B, HarpeBaHue IIPOBOJHHUKA C
TOKOM, B3aUMOJENCTBUE MarHUTOB, 3J€KTPOMarHUTHast
WH/JYKLWS, JeUCTBUe MarHUTHOTO MOJIi Ha TPOBOJHUK C
TOKOM

U JBWKYIIANACS 3apsifl, 37eKTPOMAarHuTHbIe KojieOaHUs
¥ BOJHBI, TpPSIMOJIMHENHOe pacrpoCTpaHeHHe CBeTa,
OTpa)keHHe, TpesoM/ieHue, UHTepdepeHLUs], AUdpaKLys
v NoJIsipu3aLus CBeTa, Jucrnepcust CBeTa;
doTosnekTpruueckuit  3¢gdekT, CBeTOBoe JaBJeHUe,
BO3HHMKHOBEHHE JIMHEMYaToro CreKTpa aToMa BOJOpOAa,
eCTeCTBeHHasl ¥ MCKyCCTBeHHast paIl0aKTUBHOCTb;

[TP6 3. BrasieHre OCHOBOIIOJ/IATAOIMMU (HHU3UUECKUMHU
MOHATHUSMU W BeIMYMHAMM,  XapaKTepU3YIOLIUMU
¢ur3nueckre TmipoLecchl (CBA3aHHBIMU C MeXaHUYECKUM

JABIDKeHNEM, BBaI/IMO,ZLEI‘;ICTBPIEM Te/ll, MeXdHHnUYeCKHUMU
KOJIe0aHUSIMU u BOJ/IHAMU, dTOMHO-MOJIEKYJ/IAPDHBIM
CTpOoeHreM BellecTBa, TeIrJIOBbIMHU nponeccamu,

3/IEKTPUYECKUM U MarHUTHBIM TIOJISIMH, 37eKTPUUECKUM
TOKOM, 3/IeKTPOMarHUTHBIMU KOJIeOAaHUSIMM U BOJTHAMU;
ONTUYECKUMH  SIBJIEHUSIMM; KBAaHTOBBLIMH  SIBJIEHUSIMU,
CTPOEHHEM aTOMa M aTOMHOTO $iipa, PaZIMOaKTUBHOCTHIO);
B/lafieHe  OCHOBOIIO/IAraol[UMH  aCTPOHOMHYECKUMU
TIOHSATHUSIMH, TTO3BOJISIOIIMMY XapaKTepHU30BaTh MPOIECCHI,
MPOMCXOJMIINe Ha 3Be3fZlaX, B 3Be3AHBIX CHUCTeMax,
B MEXra/JlakKTUUeCKOW cpejie; ABWKeHHe HeOeCHBIX Tell,
9BOJIIOLIMIO 3Be3/ U BcesleHHOM;

I[IP6 4. BnajgeHwe 3aKOHOMEPHOCTSIMM, 3aKOHAMM




Y TeopusMM (3aKOH BceMupHoro tarotenus, I, II u III
3akoHbl HbBIOTOHA, 3aKOH COXpaHeHWs MeXaHW4eCKOH
SHEpryuy, 3aKOH COXPaHeHWsl HWMIy/bCa, TPUHLUII
CyTepIio3uLiuu cun, TIPUHLUIT PaBHOIIPaBHOCTHU
WHepLUanbHbIX  CUCTEM  OTCUeTa; MOJIEKYJISIPHO-
KUHETUYeCKyH) TeOpHI0 CTPOeHHsl BelecTBa, ra30Bble
3aKOHbI, TMepBbId 3aKOH TEepPMOJWHAaMHKH;  3aKOH
COXpaHeHHWsl 3JIeKTPUUeCKOro 3apsza, 3akoH KyroHa,
3akoH OMa [/1s1 yyacTKa Lenw, 3akoH Oma Jjig MOJIHOM
3/IeKTPUYeCKOW Lemnu, 3akoH JIxoynst - JleHija, 3akoH
37IeKTPOMarHWTHOM  WMHJYKLUWW, 3aKOH  COXpaHeHUs
SHEPruM, 3aKOH TMPSIMOJIMHENHOrO0 pacrpoCTpaHeHus:
CBeTa, 3aKOH OTpa)kKeHWs CBeTa, 3aKOH IpeIOMJ/IeHUs
CBeTa; 3aKOH COXpaHeHWUs SHepPruM, 3aKOH COXpaHeHMs
HMMI1yJ/IbCa, 3aKOH COXPaHeHUsl 3JIeKTPUYeCKOro 3apsja,
3aKOH COXpaHeHWsl MaCcCOBOI0 4MCJa, IOCTyJaThl bopa,
3aKOH pPaji0aKTUBHOI'O pacnaza); yBepeHHoe
WCIT0/Ib30BaHKe 3aKOHOB U 3aKOHOMEPHOCTEM MpU aHasi13e
(bur3nuecKUx sIBJIeHUN U TIPOLIECCOB;

[IP6 6. BiageHWe OCHOBHBIMA MeTO/JaM{d HAy4HOTO
MO3HaHUS, UCMOAb3yeMbIMA B  (U3MKe: TPOBOJAUTH
MpsiMble U KOCBEHHbIe M3MepeHUs] (U3UUeCKUX BeMYUH,
BbIOMpasi ONTUMAa/IbHBIN CIOCO0 U3MEPEHUsI U WUCTIOJb3YS
M3BECTHbIE METO/bl OLIEHKM TMOTrPEeLIHOCTeN M3MepeHU,
MPOBOJUTL UCC/Ie[IOBaHKWE 3aBUCUMOCTeN (PU3NUeCcKuX
BeJINUVH

C UCTOMb30BaHUEM TIPSAMBIX W3MepeHul, OOBICHSITH
MOJlyueHHble  pe3y/bTaTbl, MCHOAb3ysl  (U3NUecKUe
TeOpUM, 3aKOHbl W TIOHSTUS, W [JleJlaTb  BBbIBOJBI;
cobutroiaTh MpaBmsia 6e301acHOTO TPyZa MPU MPOBeleHUH
HCCiieIoBaHUM

B paMKax yueOHOro 5SKcrepuMeHTa U  yueOHO-
WCC/Ie[I0BaTeIbCKON  [IeSITeNIbHOCTU  C  MCTIOJIb30BaHHUEM




IIUGPOBBIX U3MEPUTEILHBIX YCTPOUCTB U 71ab0paTOPHOTO
obopyzoBaHusi;  COPMHUPOBAHHOCTbL  TIpe/CTaBIeHUMN
0 MeTOZax TIOJiyUeHHsI HAyUHbIX aCTPOHOMMHUECKUX
3HAHUY;

[TP6 7. ChopMUPOBAaHHOCTb YMEHUsI PeIlaTh pacyeTHbIe
33/laud  C SBHO 3a/laHHOM  (PU3WUeCKOW Mo/iefblo,
WCI0/1b3ys1 (pr3nueckue 3aKOHbI U TPUHIIUIBI; HA OCHOBE
aHaJ/IM3a yCJIOBUS 3a/lauM BeIOHMpPaTh (DH3UUECKYIO0 MOZEeb,

BbIIENIATh  (U3WYEeCKWe  BEeJIMUMHBI U (OPMYIIBI,
HeoOXOUMbIe

JUIs ee peIleHus, TMPOBOAUTL pACUeTbl W OlIeHWUBATh
peanbHOCTh  TOJYYEHHOTO  3HaueHuss  (U3UUECKOU

Be/IMUWHBI, pelllaTb KaueCTBeHHbIe 3a/laud, BbICTpaUBast
JIOTUYECKU HerpOTHBOPEUMBYIO LIETIOUKY pacCyeHUi
C ONOpol Ha W3y4YeHHbIe 3aKOHBI, 3aKOHOMEPHOCTU
U PpusnuecKre siBJeHus

OK 02. Ucnionp30Bath
COBpeMeHHbIe CpefiCTBa
TIOMCKa, aHa/M3a

Y UHTepIIpeTaluu
MH(pOopMaLu

1 uH(hOopMaI[MOHHbIe
TeXHOJIOTUU

151 BBITIOJTHEHUS 3a/ja4
ripoceccroHaTLHOM
JiesiTeNTbHOCTU

JIMUHOCTHBIE pe3y/bTaThl [O/DKHBI OTPa)KaTh B YacCTH

LIeHHOCTH HayUHOTI'0 TTI03HaHUSI:

- chOopMHPOBAHHOCTD MHPOBO33peHusl,

COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS

HayKu W OOIeCTBEHHON TMPAKTUKK, OCHOBAHHOIO Ha

JTMajiore KyJbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOEro

MecTa

B IO/IUKY/IbTYPHOM MUPE;

- COBEpLIEHCTBOBAHWE SI3BIKOBOM W  UMTATeJbCKOU

KYJIbTYPbI KaK CpeJiCTBa B3aUMO/IeiCTBUSI MeXXY JHOAbMU

Y TI03HAHUSI MHUPa;

MerTaripeiMeTHbIe pe3y/bTaThl JJO/DKHbBI OTpaXkaTh:
OBnaseHue YHUBEPCATbHBIMU yueOHbIMU

T03HaBaTe/IbHbIMU IeHCTBUSIMU:

B) paboTa ¢ uH(opMaIuei:

- BJafieTh HaBbIKaMM TI0JlydeHUs UWHQOpMalUud U3

HMCTOYHUKOB pa3HbIX TUTIOB, CaMOCTOSITE/IbHO

[IP6 5. YMeHue yuuTHIBaTb TPAHULILI TPUMEHEHUS
M3y4YeHHbIX (PM3MYeCKUX MOJesleld: MaTepvaabHasi TOUKa,
VHepLMa/ibHas CUCTeMa OTCUeTa, WJeasbHbli ra3; Mojenu
CTPOeHUs ras3oB, KUAKOCTed U TBepAbIX TeJs, TOUeYHBIN
3/IeKTpUYEeCKU  3apsf, sJepHas  MoJe/lb  aToMma,
HYKJIOHHasi MoOJie/lb aTOMHOIO sijpa TpH pelleHUH
¢busnyeckux 3azay;

IMP6 9. CdopMHUPOBAaHHOCTh COOCTBEHHOH TO3ULIUN
10 OTHOILIEHUIO K (U3MUecKoil nHhopMaLvy, oayyaeMou
13 pa3HbIX UCTOYHMKOB, YMEHHUH MCI0/Ib30BaTh LIU(POBLIe

TeXHOJIOTUH I TIOUCKa, CTPYKTYpUPOBaHU,
VHTEepIIpeTallii W TIpeJCcTaBleHUs y4yeOHOM M Hay4HO-
TMOMYJ/IIPHON MH(opMaLuy; pasBurue YMeHUU

KPUTHUUECKOT0 aHa/iri3a MoJiyuaeMoi nH(opmaluu




OCYIIIeCTB/IATh ~ MOWCK, aHa/lU3, CUCTEeMATH3alui0 |
WHTeprpeTaLyo HHPOPMAaLIMK pa3/IMUHBIX BUZIOB U (GopM
TIpe/ICTaB/IeHNS,

- HCIIO0/Ib30BaTh cpezcTBa MHGOPMALIMOHHBIX
U  KOMMYHUKAI[MOHHBIX  TEXHOJOTUH B  pellleHun
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OPraHU3al[MOHHBIX
3ajiau ¢ coOsTr0/IeHreM TpeOOBaHUM 3PTOHOMUKH, TEXHUKH
0e301acHOCTH, TUTHEHBI, PeCypcocOepeskeHus], PaBOBbIX
U OSTHUECKMX  HOPM, HOpPM  HMH(OpPMAILMOHHOMN
0e30macHOCTH

OK 03. IInanupoBats

Y peasii30BbIBaTh
cobcTBeHHOe
ripodeccuoHa/ibHOE

Y JIMUHOCTHOE Pa3BUTHE,
TIpeATrPUHUMATETbCKYIO
JesITe/TIbHOCTD

B rpodeccroHaIbHOU
cdepe, UCMIONBL30BaTh
3HaHMs 110 MPaBOBOM

Y (PUHaHCOBOM
IPaMOTHOCTH

B Pa3/IMUHBIX
YKU3HEHHBIX CUTYaLUsX

JIMYHOCTHBIE pe3y/bTaTbl [O/DKHBI OTpakaTb B 4YaCTH
JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUSI:

- CHoCOOHOCTh OIeHWBATh CHUTYallUl0 W TMPUHUMATh
OCO3HaHHbIe peLleHUsl, OPUeHTUPYSICb Ha MOpaIbHO-

HPABCTBEHHbIE HOPMBbI
Y LIeHHOCTH;

-0CO3HaHWe JIMYHOTO BKJIaZ, B TMOCTPOEHUe YCTOWUUHWBOTO
Oyayero;

MerTanpemeTHble pe3y/bTaThbl JO/KHBI OTPaXkaTh:
OBnazeHue yHUBepCaabHbIMU peryisTUBHbIMU
JIeCTBUSIMU:

a) caMoOpraHu3alusi:

- CaMOCTOSITe/IbHO  OCYIIeCTBJISAITb  TO03HABaTe/IbHYHO
JesiTeIbHOCTh,  BBISB/IATH ~ TIPOOJEMbI,  CTaBUTh U

¢opmypoBaTh COOCTBEHHBIE 3a/laul B 00pa3oBaTe/TbHOM
JesITeNTIbHOCTU

Y >)KU3HEHHBIX CUTYaIUsIX;

- CAMOCTOSITeJTbHO COCTaB/ISTh IJIaH pelleHusi MpobJieMbl
C YyYeToM WMEIOIUXCS  PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IToUYTeHUH;

0) CaMOKOHTpOJIB:

WCTIO/Tb30BaTh TIpHUeMbl pedIeKCUU Jjisi OLIeHKU CUTYal|H,
BbIOOpa BEPHOT'O PelIeHus;

I[TP6 9. CdopMHPOBAHHOCTE COOCTBEHHOW TO3UIUH
T10 OTHOIIEHUIO K (hr3udeckor nHbopMaluu, rmoyuyaeMoi
13 pa3HbIX UCTOYHUKOB, YMEeHUI UCIO/Ib30BaTh LIU(pOBbIe

TeXHOJIOTUU Jist TIOMCKa, CTPYKTYpPHUPOBaHMUS,
VUHTeprpeTaliud W TIpe/CTaB/ieHuss yuyeOHOW W Hay4yHO-
TIOMYJISIPHOM vH(opMaluy; pa3BuTHe yMeHuM

KPUTHYECKOT0 aHa/u3a rnoaydyaemMoi nHdopMalum




- YMeTb OLI€EHMBATb DHUCKHW W CBOEBPEMEHHO IIPUHHMAThb
penieHud 110 UX CHHXXEHHUIO

OK 04. 3¢ddexTrBHO
B3aHMO/IeMICTBOBATh
U paboTathb
B KOJ/IEKTHBE
Y KOMaH/[e

JIMUHOCTHBIE pe3y/bTaThl [O/DKHBI OTPa)KaTh B YacCTH
LIeHHOCTH HayUHOTI'0 TTI03HaHUSI:

-OB/IaJileBaHNe HaBbIKaMHM  yueOHO-HUCC/IeZI0BaTe/TbCKOM,
TPOEKTHOM U COLIMaTbHOM /lesITe/IbHOCTH;
MertanpemeTHble pe3y/bTaThbl JO/KHBI OTPaXkaTh:
OBnafieHWe  yHUBepCalbHbIMM  KOMMYHHUKATUBHBIMHU
JIeCTBUSIMU:

0) coBMecTHast J1eSITe/TbHOCTh:

- TIOHUMaTh U UCTOJb30BaTh MPEeUMYyIllecTBa KOMaHAHOMN
Y UH/IUBU/ya/IbHOM pabOThI;

- BbIOMpATh TEMaTUKy U MeTO/bI COBMECTHBIX JeMCTBUH
C yueToM OOIIMX HMHTEPECOB W BO3MOKHOCTEM KaXKIOTO
yjieHa KOJIJIEKTHBA;

- TIpUHUMaTh LleJId  COBMECTHOW  [lesITe/IbHOCTH,
OpPraHM30BbIBaTh W KOODJAWHUPOBATh JEUCTBUS 1O ee
JIOCTWD>KEHUIO: COCTaBJIATh TJIaH ZieMCTBUM, pacripefie/isiTh

pOIM C yueTOM MHEHWH Y4YaCTHHUKOB, OOCY>KAaTb
pe3y/bTaThl COBMECTHOW paboThI;

-OLIEHMBATh KAueCTBO CBOEr0 BK/IaZa U  KaXKAO0ro
y4aCTHMKa KOMaHAbl B  OOMmMUA  pe3ynbTaT o
pa3paboTaHHBIM KPUTEPHSIM;

OenageHue YHUBepCaTbHbIMU peryJIsITUBHBIMU
JIeCTBUSIMU:

T) IPUHSATHE Ce0s U APYTUX JIIOIei:
- TIPUHUMAaTh MOTUBBI U apryMeHThI [JPYTUX JIOZiei Mpu
aHaJIM3e pe3y/IbTaToB JIesTeIbHOCTH

[TP6 10. OsnaseHue yMmeHWsIMH paboTaTh B TpyIIIe

C BBIOJIHEHWEM  Ppa3/MUHbIX COLMAJbHBIX  pOJIeH,
T/IaHUPOBATh paboty IpyNIb, paroHanbHO
pacripefie/iiTb  [eTeJIbHOCTb B HeCTaHJApPTHbIX

CUTyalUsiX, afIeKBaTHO OLIeHWBaTh BKJIAJ, KaXKI0TO U3
YUaCTHUKOB TPYTIIIBI
B pellleHre pacCMaTpUBaeMOU TIPOOJIeMbI

OK 05. Ocy1ecTBisTh
YCTHYIO U TTUCbMEHHYO
KOMMYHUKAIIUIO Ha
roCy/1apCTBEHHOM $3bIKe
Poccutickoii Pegeparin

JIMYHOCTHBIE pe3y/bTaTbl [O0/DKHbI OTpaXkaTb B 4YaCTH
3CTETUUYeCKOI'0 BOCITUTAHUS:

- 3CTeTUYeCKOe OTHOLIeHWe K MHUPY, BK/IOUas 3CTETUKY
ObITa, HAYYHOTO W TEXHUUECKOTO0 TBOPYECTBA, CIIOPTa,

TpyAad

[TP6 1. CdopMHUPOBaHHOCTH TIPEACTaB/IEHUNA O POJIU
1 MecTe (DU3MKU U aCTPOHOMUU B COBpEMEHHOMN HayuHOU
KapThHe MUpa, O CucTeMooOpa3yroiiedd pomu (HU3MKu
B Pa3BUTUM €CTeCTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHM, O BK/afie POCCHMCKUX M 3apyOeXHBIX
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C yueToM 0COOeHHOCTeH
COLIMA/TLHOTO U
KyJIbTYPHOT'O KOHTEKCTa

1 0011[eCTBEHHBIX OTHOIIIEHUH;

B 00/1aCTH MaTPUOTHYECKOTO BOCITUTAHKS TIPOSIBJISATh:
-[JeHHOCTHOE OTHOILIIeHVe K rOCyAapCTBeHHbIM CUMBOJIaM,
VMICTOPUUYECKOMY U TIPUPOJHOMY Hac/euto, IaMsITHUKaM,
TpaguuuaM HapozoB Poccum, poctwkenusm Poccun B
HayKe, UCKYCCTBe, CII0pTe, TEXHOJIOTUSIX U TPY/e;
MertanpeameTHble pe3y/bTaThl JOJJKHbI OTPaXKaTh:
OBnazieHne  yHUBepCalbHbIMM  KOMMYHHKATUBHBIMHU
JIeCTBUSIMU:

a) ob1eHue:

- OCYI[eCTB/ISATb KOMMYHUKAI[MU BO BCeX cpepax >KU3HU;

- pasBepHYTO U JIOTUYHO M3/araTb CBOKO TOUKY 3peHUs]
C MCII0/Ib30BaHKEM $13bIKOBBIX CPe/ICTB

yueHbIX-OU3UKOB B  pa3BUTHe Hayk; T[IOHUMaHUe
Gbu3MUecKol  CyIIHOCTM  HaO/IIO[@aeMbIX  SIBJIEHUMN
MHKDOMMpA, MaKpoMupa U Meramuipa; roHUMaHUe pOJiv
aCTPOHOMUU

B TPaKTUUeCKOM JiesiTe/IbHOCTU YesioBeKa U JAajbHekIleM
Hay4YHO-TeXHUUECKOM pa3BUTHUH, ponu ((NZEVING
B ¢opmMupoBaHMH Kpyrozopa u (yHKI[MOHAJbLHOU
rPaMOTHOCTH 4YeJiOBeKa /Il pelleHUsi TMpaKTUUeCcKuX
3azau

OK 07. CopzeiicTBOBaTh
COXpaHeHHI0
OKpYKarolllei cpeibl,
pecypcocOepesxeHHIo,
TIPUMEHATD 3HaHHUs 00

JINUHOCTHBIE pe3y/bTaThl [AO/DKHBI OTpa)kaTh B YaCTH
9K0JIOTUYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAaHHOCTb  3KOJIOTMUYECKOW  KYJIbTYPHI,
MOHUMaHue BJTUSTHUS COLIMA/TIbHO-9KOHOMUYECKUX
MpOLIeCCOB Ha COCTOsSIHWE TIPUPOAHOM W COLMa/IbHOM

IMP6 8. CdopMUPOBAHHOCTE yMeHHUS  TIPUMEHSTh
MOJIlyueHHble  3HaHWS /11 OOBSICHEHUS  YCJIOBUM
MpoTeKaHusi (PU3NUeCKUX SIBJIECHUWA B TIpUpoe U s
TPUHSTUST TIPAKTUUYECKUX pellleHuid B TOBCeJHEBHOU
JKU3HU 711 00ecrieueHust 6e3011aCHOCTH TIPH 00paIlieH|H C

V3MeHeHUH K/1MarTa, cpeppl, 0CO3HaHHe r7100a/1bHOTO XapakTepa | ObITOBLIMU MPUOOpPaMKM UM TEXHUUYECKUMH YCTPOMCTBaMH,
TIPUHLUIIBI O€PeXJINBOro | SKOJIOTUUeCKUX Mpobiiem; COXpaHeHUsT  37I0POBbSi W COOMIOJeHUsT ~ HOPM
TIPOM3BO/ICTBA, - IIaHMpPOBaHWe W  OCYILeCTBJeHWe [IeHCTBUM B | 5KOJIOTMUECKOTO TIOBEJeHWss B OKpYXKalollell cpefe;
3¢bdeKTHBHO OKpy)KaroIleid cpefie Ha OCHOBe 3HaHUSA Iieiell | TIOHMMaHWe HeoOXOAMMOCTH TIPUMEHEHMs OCTHKeHUH
JlefiCTBOBATh YCTOWUYMBOTO Pa3BUTHs Ue/IOBeUeCTBa; GbU3MKM U TeXHOJOTWMW  [AJsi  PalMOHaJbHOTO
B Upe3BbIUailiHbIX aKTBHOE HeTpusTHe [eHCTBUM, TPUHOCSIIMX BpeJ | IPUPOJOII0/Ib30BaHMUS

CUTYaLUSIX OKpY’Karolllen cpefie
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2. CTpyKTypa M coiep)XKaHue JUCLUIIIUHbI

2.1 O6beM JUCHMILTMHBI H BU/bI y4eOHOH padoThI
Ounas ¢popma

Buj yue6Ho# padoThI

O0BeM B yacax

O61beM o0pa3oBaTe/IbHOM MPOrPaMMbI Y4eOHOM AU CLUTTHHBI 108
BT. U..

TeopeTHyeckoe o0yueHre 70
nabopaTopHBIe 3aHATHS 20
MpaKTUYeCKUe 3aHSITHUS 16
CamocmosimenbHas paboma 0
IIpomexyTouHas arTecTanys (3aueT C OL|eHKOW) 2

3aouHas ¢opma

Bup yueOHO# padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHONM MPOrpaMMbl YUE€OHOM JUCIUITHHBI 108
BT. U..

TeopeTHyeckoe 00yuyeHre 8
nabopaTopHbIe 3aHATHUS 6
MpaKTUYeCKUe 3aHATHUS 4
CamocmosimenbHas paboma 88
ITpome)xyTouHasi arTecTanus (3aueT C OLIEHKOM) 2
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2.2. TemaTu4eckKui M/jiaH M COiep)KaHMe JUCHUITUHbI «PU3uKa»

CJI0’KeHHe CKopocTell. PaBHOMepHOe U paBHOYCKOpeHHOe TIpsSIMOJIMHelHOoe fBiKeHUe. ['paduku
3aBUCUMOCTH KOOPZMHAT, CKOPOCTH, YCKOPEHUS, MyTU U TiepeMellieHnsi MaTepHUaTbHONW TOUKH OT
BpemeHu. CBoOo/iHOe TiafieHHe. YcKopeHHe CcBOOOJHOrO mafieHusi. KpuBosiMHelHOe [BHKeHHe.
JIBr>keHWe MaTepHaTbHOW TOUKH T0 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEMHAas CKOPOCTb.
IMepuoj 1 yactoTa. LleHTpoCcTpeMUTeTbHOE YCKOpeHUe

[pakTHUYeCKue 3aHATHs"

[TpakTryeckue pabOTHI:
V3mMepeHre MrHOBEHHOH CKOPOCTH.
VccnenoBaHre COOTHOIIEHUSI MeXAy TNyTSIMH, TPOWZEHHBIMM TeJOM 3a T0C/e/I0BaTe/IbHbIe

pdaBHbBIE TIDOMEXYTKHW BPEMEHMH TIpH PABHOYCKODEHHOM JOBHXXE€HHWH C HadabHOU CKOpPOCThBHO,

HaumeHoBaHue Copepxanue yyeGHOro Marepuasia (0CHOBHOe U NPo(heCCHOHAIbLHO OPHEHTHPOBaHHoe)®, O0bem | DopMupyeMbie
Pa3fiesioB M TeM J1abopaTopHbIe M MPAKTHYECKHEe 3aHATHSA, MPUKJ/IAHON MO Yy/Ib (IPH HAJTHYHMH) JacoB | KOMIETeHIHH
1 2 3 4
[Pasgen 1. ®u3suKa U MeTOAbI HAYYHOI'0 I1I03HAHUA 2
Tema 1.1 Co/iep)kaHue yue0HOro MaTepuasia 2 OK 03
Bseznenue dusrMka - Hayka O TMpupoje. HayuHble MeTOApl IO3HAHHS OKPY)KaroIero mupa. Poib OK 05
JKCTIepUMeHTa UM TeOpWH B TIpollecce TI03HAaHUs TIPUPOJbL. JKCIepUMeHT B  (u3UKe.
MogenupoBaHue (hH3MUeCKUX SIBJIEHUH U rpoijeccoB. HayuHble runoTe3sl. @usnueckue 3aKOHBI U
Teopuu. ['paHULIBI IPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB. [IpUHIUM COOTBeTCTBUS. PoJib U MecTo
¢ur3vku B pOpMUPOBaHMM COBPEMEHHOUW HayYHOW KapTHUHBI MUPa, B MPaKTUUYeCKOW /1esTelTbHOCTH
JIofien
Pa3pgen 2. MexaHuka 16 OK 01
Tema 2.1 CopepxaHue yue0OHOro Marepuasia 4 OK 02
KuHeMaTHKa Mexanuueckoe ABKeHHe. OTHOCUTETbHOCTh MEeXaHWUecKoro BikeHus. CHCTeMa OTcCueTa. OK 04
Tpaekrtopusi. [TepeMelrieHre, CKOpPOCTb (CpefiHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOpeHHe OK 05
MaTepHa/IbHOW TOUKH, WX TIPOEKI[UM Ha OCH CUCTeMbl KOoopauHaT. Crio)KeHUe MepeMelrieHnd U OK 07

3 O6pa3oBaTe/bHas OpraHU3alKs BIIpaBe CaMOCTOSITE/ILHO OTPeie/IATh MOC/Ie/[0BaTeIbHOCTh 3yUeHHs! Paszie/ioB U TeM, BXOALIMX B HUX, @ TAKKe Mepepacripe/ie/isiTh KOJMUeCTBO
YacoB /i1 OCBOEHHSI OOy4YaroLIUMMKCS yuyeOHOrO Marepuana, C y4eTOM JIOTHMKHA (DOPMHPOBAHUS TIPEJMETHBIX pe3y/lbTaToB, OOIIMX U MPO(eCCHOHATBLHBIX KOMIETEHLHH,
MeXXIIpeIMETHBIX CBsi3el C IpyrvMH AUCLIMIIMHAMU 0011je00pa3oBaTte/IbHOro 1 obijernpodeccroHaabHOro IUK/IoB yue6Horo rnana OIT CITO.
* Yacel npakTHyecKux paboT yuTeHbl B COZeP)KaHMM yueGHOrO Marepuasa U BXOAAT B o0lljee KOJMUYECTBO YacoB 10 Teme. Yackl 1aGopaTOpHbIX paboT U MpodeCcCHOHaNIbHO
OPUEHTUPOBAHHOTO CO/IEP>KAHUS YUUTHIBAIOTCS OT/E/BHO.
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PaBHOM HYJIIO.
M3yueHue ABU)KeHUS LIapUKa B BSI3KOM KUAKOCTH.
V3yueHue ABW)KeHUS Tesa, OPOIIIEHHOT0 TOPU30HTA/ILHO

Tema 2.2
[TuHamuka

Copep)xaHue yueOHOro Marepuasia

[Mpunuun otHocutenbHocTH [anmunes. IlepBbiii 3akoH HbtoTOHA. VHepiLMa/ibHbIe CHUCTEMBbI
orcueta. Macca Tena. Cuna. IlpuHuun cyneprio3uiuu cui. Brtopoil 3akoH HbloToHa s
MarepuasbHOU TOYKU B MHepLUasbHOM cucteme otcueta (MCO). Tpetuit 3akoH HbtoToHa f1s1
MaTepuanbHbIX TOUeK. 3aKOH BCeMHPHOro TtaroteHusi. Cunma Tspkectd. [lepBasg kKocMmuueckas
ckopocTb. Bec tena. Cua ynpyroctu. 3akoH I'yka. Cusia TpeHusi. Cyxoe TpeHue. Cuia TpeHUs
CKOJIb)KeHUS1 U cusla TpeHus nokost. KoadduieHt Tpenusi. Crsa CONpOTUBIIEHUS TIPU ABKEHUN
Te/la B JKUIKOCTH WM ra3se. [TocTymatenbHoe W BpallaTe/bHOE JBH)KEeHWE abCOIOTHO TBEPZOTO
Tesia. MOMEHT CHJ/Ibl OTHOCHTEIbHO OCH BpaujeHus. [1euo cubl. Y C/10BUSI paBHOBECHUS] TBepLOro
Tena B ICO

ITpakTyeckure 3aHITUS

[TpakTHueckue paboThI:

V3yueHue qBKeHUs OPyCKa 10 HAKJIOHHOM TVIOCKOCTH TIOJ] IeMCTBUEM HeCKOJBKUX CHJL.
WccrefoBaHre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B /1e(OPMUPOBAHHOMN TMPY)KUHE U
Pe3uHOBOM 00pasiie OT BeIMUHHBI UX Je)OpMaLiH.

VccniejoBaHKe yCIOBUI PaBHOBECHST TBEP/OTO TeNla, MMEIOIIero 0Ch BpalleHUs!

Tema 2.3
3aKOHbI COXpaHeHUs
B MeXaHHKe

Copep)xaHue yueGHOro Mmarepuasna:

VimnysibC MaTepuanbHOM TOYKHM, CUCTEMbl MaTepuaabHbIX TOYeK. VIMIy/lbC CUIbl U M3MeHeHHe
UMITy/IbCa Tesla. 3aKoH coxpaHeHus umnynbca B MCO. PeaktrBHOe aBwkeHue. PaboTa CHIbL
MoiHocTh cunbl. KuHeTHdeckasi SHeprusi mMarepyanbHOM TOuku. Teopema 00 H3MeHeHUU
KUHeTUYeCcKoW 3SHeprud. [loreHnmanbHass 3SHeprus. [loTeHIManpHast 3SHeEprusi  yopyro
JeopMUpPOBaHHOW TpPY)KUHBI. [loTeHIManbHasi SHeprusi Tesia BOMM3U TOBEPXHOCTH 3eMIIH.
[loTeHIMabHBIE W HeMOTeHLMa/nbHble CWibl. CBsi3b pabOTbl HEMOTEHLMAAbHBIX CHMT C
V3MeHeHHeM MeXaHWYeCKOW SHepPruy CUCTeMbl Tesl. 3aKOH COXpaHeHWs] MeXaHW4yeCKOW SHepruu.
Ynpyrue v Heynpyrue CTOJIKHOBEHHUS

HpaKTI/I‘-IeCKI/Ie 3aHATHA

[pakTrueckue paboThI:
M3yueHue CBSA3U CKOPOCTEH TeJs IIPU HEYTIPYTOM yape.
WccneoBaHue CBsA3U pabOThI CUJTbI C U3MEHEHHEM MeXaHUUYeCKOW SHEPrHH Tesia

IIpodeccoHa/IbHO OPHEHTHPOBAHHOE CoAepKaHue (Cofep)kaHre MPUK/IaJHOr0 MOAY/IsA)’
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IIpakTHyeckue 3aHATHA

[TpakTueckass pabora: TexHHuUeckre yCTPOWCTBA U TPAaKTHUeCKOe TMpHMeHeHHe: CITHAOMETD,
[BIDKEHUE CHapsJoB, LiellHble M peMeHHble Ilepefiaud, IOJIIMIIHUKY, BOJOMeT, KoIep,
NIPY>KUHHBIM [TUCTOJIeT, ABY)KeHNe UCKYCCTBEHHBIX CITyTHUKOB U PakKer.

[TpakTnueckass pabora: lcriosb30BaHMe 3aKOHOB MeXaHUKU /i1 OOBSICHEHUS [IBMKEHUs
HeOeCHbIX Tem W /I Ppa3BUTHS KOCMHUYECKUX WCC/IeJOBaHUM, TPaHUIbl TIPUMEHHUMOCTU
K/IaCCUYeCKON MexXaHUKU. iMUTalus HeBeCOMOCTH

Pa3fien 3. MonieKy/isipHas (pu3MKa ¥ TepMOJUHAMHKA

22

Tema 3.1
(OCHOBBI
MOJIEKYJISIPHO-
KUHeTUYeCKOU
TeopUu

Copep)xaHue yueOHOro MaTepuasa:

OcHOBHBIE TIOJIOKEHUS]  MOJIEKYJIIPHO-KMHETUYeCKOW TeOpuM. DBpOYHOBCKOe  [IBUKeHue.
Iuddysus. XapakTep JBWKEHUS] M B3aUMO/|eHCTBUS YaCTUL] BelllecTBa. Moziesin CTpOeHusl ra3os,
JKHJIKOCTEH W TBepZBIX Tesl U 00bsICHEeHWe CBOMCTB BelleCcTBa Ha OCHOBe 3THX Mojeneid. Macca u
pasMmepnsl Mosekysn. KommuectBo BewjectBa. [loctosiHHass Asorazpo. TerioBoe paBHOBecHe.
Temmniepatypa u ee wusmepenue. Illkama temmnepatyp Llenbcusa. Mopenb wujeanpHOro rasa.
OcHOBHOe ypaBHeHHEe MOJIeKY/ISIPHO-KWHeTUUeCKOW Teopur WjeasbHOro rasza. AOcCosoTHast
TemIiepatypa Kak mepa CpejHeld KWHeTUYeCKOW 3SHepruu TervIOBOrO [BHKEHMsl 4acTHl] rasa.
[ITkana Temnepatyp KenbBrHa. YpaBHeHue MeHpeneeBa-Knanelipona. 3akoH [lanbToHa. ['a3oBbie
3aKOHBI. l30omporneccsl B MjieaJbHOM rase C MOCTOSHHBIM KOJIMYeCTBOM BellleCTBa: U30TepMa,
130xopa, u3obapa

ITpakTryeckue 3aHITUS

[TpakTHUeckue paboThI:
M3mepeHre MacChl BO3/lyXa K/IaCCHOW KOMHare. VicciefoBaHue 3aBUCIMOCTH MEXY
TlapaMeTpaMH COCTOSTHUSI Pa3pEXKEeHHOr0 Trasa

JlaGopaTopHbIe 3aHATHSA

JIabopatopHasi pabota 1. V3yueHre OfHOTO U3 U30TPOLIECCOB

Tema 3.2
OCHOBBI
TepMOJVHaAMUKU

Copep)xaHue yueOHOro MaTepuasa:

TepMmopiviHaMyyecKasi cicTeMa. BHyTpeHHsis1 Heprusi TepMoIMHaMUYeCKOW CHUCTeMBbI U CIIOCOObI
ee u3MeHeHusi. KomuecTBo TemyioTel M paboTa. BHyTpeHHsIs SHeprusi 0JHOATOMHOTO H/leabHOTO
rasa. Bugpl Terionepesaud: TemIONPOBOAHOCTb, KOHBEKLMs, M3/aydyeHHe. TernioemMKoCTb Tesa.
YenpHasi TEMI0eMKOCThb BelljecTBa. KosM4ecTBO TenmsoThl IpU Teruionepegave. IlepBbii 3aKOH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

®> TIpodeccMOHaNbHO OPHUEHTHPOBAHHOE COZiep)KaHue [/l Ga30BOrO YPOBHsI M3YUeHMs [UCLMIUIMHBI «DH3KMKa» HOCHT IPMMEPHBIA XapakTep M MOXET ObITb M3MEHeHO
TIPero/iaBaTe/ieM B COOTBETCTBHM C yueOHbIM rtaHoMm OIT CITO.
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TepMO/JMHAaMUKU. [IpuMeHeHue MepBoro 3akoHa TepMOAMHAMHMKH K K3ompolieccam. I'paduueckas
vHTepripeTalidsi paboThl ra3a. TerioBble MallvHbL. [IPpUHLIMITBI [1eHCTBUS TETJIOBBIX MallKH.
[Tpeobpa3oBanust SHepruu B TeruioBbiX MammHax. KoaddwuimenT monesHoro aeiictBus (manee —
KIT[d) TennoBoii MaivHbl. [lukn KapHo u ero KIIJ]. Bropoii 3akoH TepMOAWHAMUKU.
HeoOpaTuMOoCTb MPOL[eCCOB B TIPUPO/ie. JKOIOTHUeCKHe TP00JIeMbl TeT/I09HEPTreTUKU

ITpakTyeckue 3aHITUS

HpaKTI/IIIECKaH pa60Ta: I/IBMEPQHI/IE YAEHLHOﬁ TerJIoeMKOCTU

Tema 3.3
ArperarHble
COCTOSIHUS BellleCTBa
1 (a3oBble
repexozbl

CopepxaHue yueOHOro MaTepuasa:

[Tapoobpa3oBaHue u KOHeHCalwsl. VcriapeHre U KUMeHe. Y je/ibHast TEIyIoTa apooOpa3oBaHMsl.
3aBUCUMOCTb TeMIlepaTypbl KUIeHHUsI OT JaBjeHus. AOCOMIOTHAas W OTHOCUTe/bHAsi BJIaXKHOCTh
Bo3zyxa. Haceiennsiii map. TBepoe teno. Kpucrammmueckue u amopdHbie Tesla. AHU30TPOTHS
CBOMCTB KpucTa/uioB. JKugkue Kpuctauibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue U
KpUCTa/UTM3alyis. Y e/ibHas TeruioTa ryiaBnedus. CyomvMarys. Y paBHeHHe TerioBoro OanaHca

JlaGopaTopHbIe 3aHATHSA

JIabopaTopHasi pabota 2. OnpesiesieHre BIaXHOCTH BO3ZyXa

ITpodeccoHa/ILHO OPHEHTHPOBAHHOE CO/iep)KaHHe (Co/iep>KaHue MPUK/IAJHOT0 MOAY/Is1)

HpaKTuquKue 3AHATHA

[TpakTueckass pabora: TexHHueckre yCTPOWCTBA M TPAaKTHUeCKOe TMpHMeHeHHe: TePMOMET,
bapometp. OripefiesieHre Macchl BO37lyXa B KOMHaTe Ha OCHOBe H3MepeHMH oObema KOMHaThI,
JlaB/IeHUs U TeMIlepaTypbl BO3/lyXa B Hel.

[TpakTnueckass pabota: TexHuueckue YCTPOWCTBA W TpakTUYeCKOe IpHUMeHeHHe: J[IBUraTeslb
BHYTPEHHEro CropaHuisi, OBITOBOW XOJIOAWUIbHUK, KOHAWL[MOHEp, TUTPOMETP M TICUXPOMETP,
Ka/IOpUMeTp, TeXHOJIOTHY T0J/IyUeHHs] COBPEMEHHbIX MaTepuaoB, B TOM YMC/Ie HAHOMAaTepHasoB,
Yl HAHOTeXHOJIOTUU

Pa3zpen 4. DnekTpojuHaMuKa

24

Tema 4.1
OJIeKTPOCTaTUKA

Copep)xaHue yueOHOro MaTepHasna:

OnekTpu3alus Tesl. JDJeKTpUUYecKUi 3apsiji. IBa BuJa 3/IeKTpUUeCKUX 3apsioB. ITpoBOHUKH,
[IA3NeKTPUKU Y TIOJIyTIPOBOJHUKU. 3aKOH COXPaHEeHUsl 3JIeKTpUUecKoro 3apsifia. Bsaumogeiictere
3apsioB. 3akoH KysioHa. Dnektpruueckoe 1osie. HarpsskeHHOCTb 3/1eKTpUUecKoro noJist. [IpunHiur
CYTIEPIIO3UIMU 3/IEKTPUUECKUX Tojied. JIMHUM HarpspbKeHHOCTH 3JIeKTpUYecKoro rmosisi. Pabota
CAI 3jeKTpocTaThueckoro mosst. IloreHnuan. PasHOCTE TmOoTeHUMWanoB. [IpOBOJHUKU U
JWDJIEKTPUKU B 3JIEKTPOCTAaTUUYECKOM T0Jie. JIn3/ieKTpruyecKas pOHULIAeMOCThb. DJIeKTPOeMKOCTb.
KoHpieHcaTOp. D1eKTPOeMKOCTh IJIOCKOT0 KOH/IeHCaTopa. JHEPrUsl 3apsbKeHHOTr0 KOHAeHcaTopa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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ITpakTryeckue 3aHITUS

ITpakTryeckasi pabora: Mi3mepeHue 3/1eKTPOEMKOCTH KOHZIeHCaTopa

Tema 4.2
[TocTOsSIHHBIN
SIIEKTPUYECKUH TOK.
TOKY B pa3/iiuHbIX
cpefax

Copep)xaHHe yueOHOro MmaTepuasa:

OneKTpUUYeCcKri TOK. YCJIOBUSI CYLeCTBOBAHUS 3/1IeKTpUUecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [locTostHHbIM TOK. Hampsbkenwe. 3akoH Oma Jjsi yuyacTKa Lenmu. OJIeKTpUYeckoe
COMPOTHUBJIEHVe. Y[lebHOe COMpOTHBI/IeHHe BewecTBa. IlocsefoBaTesnbHOe, mMapasiesbHoe,
CMeIlIaHHOe COeiHeHHe TPOBOAHUKOB. PaboTa 3yekTpuueckoro Toka. 3akoH J[koyss-JleHra.
MOIIHOCTE 3/IEKTPUUECKOr0 TOKA. OJIEKTPOABIWKYLLAs CWja U BHYTPEHHee CONpPOTHB/IEHUE
WCTOYHMKA TOKa. 3akoH Oma Jjsi TIO/IHOM (3aMKHYTOM) 3/IeKTpUueckod Lenu. KopoTkoe
3aMbIKaHHe.

OJIEKTPOHHAsl TMPOBOAYMMOCTb TBEpP/AbIX MeTa//IoOB. 3aBUCUMOCTb COIPOTUBJ/IEHUS MeTa/JIOB OT
Temrepatypbl. CBepXIPOBOJUMOCTb. DJIEKTPUUYECKUM TOK B BaKyyMe. CBOMCTBa 3/1€KTPOHHBIX
nyukoB. IlonynpoBogHuku. CoOCTBeHHass M TPUMeCHasi TPOBOJUMOCTh TOTyTIPOBOHUKOB.
CroiicTBa p-n-riepexojia. [1oynpoBoAHUKOBLIE MPUOOPBI. DJIEKTPUYECKUA TOK B pPacTBOpax U
pacriaBax 3/IeKTPOJIMTOB. DJIEKTPOJUTHUECKAs JUCCOLMALs. DJIeKTPOIU3. DIeKTPUUeCKU TOK
B razax. CamMocCTosiTeNTbHbIM U HECAMOCTOSITeTbHBIN pa3psi/i. MosHus. [11a3ma

JlaGopaTopHbIe 3aHATHSA

JIaboparopHas pabora 3. V3yueHne cMeIIaHHOTO COeAWHEeHHs Pe3UCTOPOB.
JIaboparopHasi paboTa 4. VI3MmepeHue 3/1eKTPOJBIIKYLLEH CH/IBI NCTOUHMKA TOKA U ero
BHYTPEHHEI0 CONPOTHBJIEHUS

Tema 4.3
MarHuTHOe Tose.
OJJIeKTPOMarHUTHast
VHIYKLS

Copep)xaHue yueOHOro MaTepuasia

[TocTossHHBIE MarHuThL. B3auMomencTBHMe MNOCTOSIHHBIX MAarHWTOB. MarHutHoe mnosie. Bektop
MarHUTHOW MHAYKUMU. [IpyuHIun cyneprno3uiuu. JINHUKA MarHUTHOW UHAYKUMU. KapTuHa MMHUMA
MarHUTHOM WHAYKLMWM MO/l MOCTOSIHHBIX MarHATOB. MarHuTHoe T0Jjie TPOBOJHUKA C TOKOM.
KapTuHa nvHUM 1o/isl JJIMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOr'O KOJIbLEBOTO NPOBOJHMUKA,
KaTyLIKU ¢ TOKOM. OmbIT Opcrena. B3aumopeicTBrue NpoBOAHUKOB € TOKOM. Cuna Awmriepa, ee
MoZy/ib U HampasjeHue. Cuna JlopeHia, ee MOAy/lb M HampaBieHue. [IBI>KeHHe 3apshKeHHOU
YaCTHUIIBl B OZTHOPOJIHOM MarHWTHOM mosie. Pabota cusiel JlopeHija. SIB/ieHHe 3/1€KTPOMarHUTHON
vHAYKUUU. [1oTOK BekTOpa MarHUTHOW MHAYKUMU. DC MHAYKUUU. 3aKOH 371€KTPOMarHUTHOU
nHAyKuur Papajes. BuxpeBoe syeKTpuueckoe rioje. OJIeKTPOJBUXKYLAsg CWia UHAYKLMUA B
TPOBO/JIHUKE, JBWXKYLLEMCsl [OCTyMaTe/JbHO B OJHOPOJAHOM MarHWTHOM moJie. IlpaBuio JleHua.
NuaykTtuBHOCTh. fBneHve camouHAyKuuu. D/IC caMOMHIYKUMU. DHEpPrusi MarHUTHOIO I0JI
KaTYLLIKU C TOKOM. DJIeKTPOMAarHUTHOE I10J1e
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ITpakTryeckue 3aHITUS

[TpakTryeckue paboThl: M3yueHre MarHUTHOTO T0JIs1 KaTYIIKK C TOKOM. VccreoBaHye AeiiCTBUsS
TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM

JlabopaTopHbIe 3aHATHS

JlabopatopHasi paboTta 5. V3yueHue siB/IeHHsI 37IeKTPOMarHUTHON MHYKLIUN

ITpodeccuoHa/IbLHO OPHEHTHPOBAHHOE CO/lep)KaHue (Cofep KaHue MPUKJIAJHOT0 MOy JIs1)

HpaKTI/I'-IECKI/Ie 3AHATHUA

[TpakTueckass pabora: TexHUUYeCcKre YCTPOWCTBA M TMPAKTUYECKOe TIPUMeHEeHHe: 3JIeKTPOCKOTI,
3/IEKTPOMETp, KOHZeHCAaTOp, KOIMPOBA/bHBIA amrapar, CTPYWHBIM TIPUHTEp, amrepMeTp,
BOJIBTMETP, peocrar, HCTOUHUKH TOKa, 3/IeKTpOHarpeBaTe/IbHbIe npubOopHI,
3/IEKTPOOCBETUTE/TbHbIe TIPUOODPHI, TEDPMOMETP COTIPOTHB/IEHHUS, BAKYYMHBIN TU0/]], TEDMUCTOPHI U
¢doTope3ucTopbl,  TOMYNPOBOJHUKOBBIA /WO,  TajbBaHUKA, IMOCTOSIHHbIE  MAarHWTHI,
3/IEKTPOMArHUThI, 37IeKTPO/IBUraTe b, YCKOPUTE/TH 3/IeMeHTapHbIX YaCTHL], UHAYKLMOHHAS T1eyb.
[TpakTueckast pabora: Mepbl 3/1eKTP00O€30TIaCHOCTH, 3/IeKTPOCTaTHUeCKast 3alljiTa, 3a3eM/ieHre
3JIEKTPONPHUO0POB, KOPOTKOE 3aMbIKaHKe

Paspgen 5. Kosebanus 1 BOJIHBI

22

Tema 5.1
MexaHuueckue u
5/1eKTPOMarHUTHbIe
KOJie0aHus

Copep)xaHue yueOHOro Marepuasia

KonebatenbHas cuctema. CBoOozaHbIe Kosiebanus. ["apMoHnyeckre Konebanusi. [lepuos, yacToTa,
amruuTyia U ¢dasa Konebanwid. TIpy)KUHHBIM MasSTHUK. MaTemMaTUyeCKUid MasiTHUK. Y paBHeHHe
rapMOHUYECKUX KojebaHui. KuHeMaTHueckoe W JUHAMHUUECKOe OMNHCaHue KojebaTeTbHOro
nBwKeHusi. [lpeBpallleHue SHePrd TIpM TapMOHMUECKHX KosiebaHusix. CBsA3b aMIUIATY/bI
KoiebaHUl WCXOAHOM BeMWUMHBI C aMIUIMTYJOoHW KojebaHWM ee CKOPOCTH W YCKOPEHWS.
KosebarenbHbIA KOHTYP. CBoboiHBIE 3/1eKTPOMarH1uTHbIe KosiebaHus
B WJea/lbHOM  KojebaTeJlbHOM  KOHType.  AHanorus  MeXAy  MeXaHUUeCKUMH U
3/IEKTPOMAarHUTHBIMU ~ Kosiebanusimu. @®opmysia TomcoHa. 3aKOH COXpaHeHWs JHEPrUu B
uziealbHOM KojiebaTe/lbHOM KOHType. BbIHY)KZeHHble MeXaHW4Yeckue KosiebaHusi. Pe3oHaHC.
Pe3oHaHCHasi KpuBas.  BbIHYXK/eHHbIe 3/IEKTPOMarHUTHbIe KosiebaHusi. IlepeMeHHBINM TOK.
CuHycouJanbHbIi  TepeMeHHbIE TOK. MOII[HOCTb TI€PEeMEHHOTO TOKa. AMIUIUTYHOe U
JlefiCcTBYyIOIllee 3HauUeHue CUJIbl TOKa M HampsbkeHusi. Tpancdopmarop. [IpousBocTBO, nepefaua 1
notpebieHre 3/IeKTPUUYECKON SHEPIrUH. DKOJIOTMUeCKHe PUCKH TTPH TTPOU3BO/ICTBE 3JIEKTPUUECKOH
sHepruu. KynbTypa HcIosib30BaHus 371eKTPOSHEPT YU B TTOBCeIHEBHOM >KU3HU

HpaKTI/I‘-IECKI/Ie 3dHATHA

[TpakTryeckue pabOThI:

OK 01
OK 02
OK 04
OK 05
OK 07
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WccnenoBaHue 3aBUCUMOCTH TTePHO/ja MaslbiX KoyilebaHi Tpy3a Ha HUTH OT JJIMHBI HUTH W MacChI
rpy3a. MccrenoBaHue TIepeMEHHOTO TOKa B LeMM W3 TOC/IeA0BaTebHO COeQMHEHHBIX
KOH/IeHCaTopa, KaTYLIKK
U pe3ucTopa

Tema 5.2
MexaHHUeCKHe U
B/1eKTPOMAarHUTHbIe
BOJTHBI

CopepkaHue yueOHOro MaTepuasiaa

MexaHuueckre BOJIHBI, YCJI0BUS pacrpoctpaHeHus. Ilepuozn. CKoOpoCTb pacmpocTpaHeHusi U
JI/TMHA BO/THBI. [lorepeuHbie U NTPO/0/ibHbIe BOHLI. VIHTepdepeHLvs U AUPPaKLUs MeXaHuUeCKUX
BoJiH. 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTH 3ByKa. BricoTa ToHa. TeMOp 3ByKa. JneKTpOMarHuTHbIe
BOJIHBI. Y CJIOBUS U3J/IyYeHHs 3JIeKTPOMarHMTHbBIX BOJIH. B3anmHas opreHTalys BeKTopoB E, B u v
B 3/IeKTPOMAarHWTHOW BoOMHe B Bakyyme. CBOWMCTBAa 3/71€KTPOMAarHMWTHBIX BOJIH: OTPa)XeHHe,
ripesiomJieHre, mossipu3aius, audpakuus, uHTepdepeniysa. CKOPOCTh 3/IeKTPOMAarHUTHBIX BOJIH.
[ITkana 37eKTPOMarHUTHBIX BOJIH. [IpvMeHeHUe 371eKTPOMarHUTHBIX BOJIH B TeXHUKe W OBITY.
[IpyHLMIIBI pafMOCBA3M U TeneBUJeHUs. Paauosiokanus. O1eKTPOMarHUTHOE 3arpsi3HeHue
OKDY’Karolllel cpefibl

Tema 5.3
OrnTuka

[TpssMonuHelHOe pacmpocTpaHeHue cBeTa B OAHOpPOJHOU cpefie. Jlyu cBera. OTpakeHHe CBeTa.
3aKoHbI OTpakeHHUs1 cBeTa. [TocTpoeHue M300pa’keHUM B TVIOCKOM 3epKare. [IperomsieHue cBeTa.
3aKoHbI TpesioMieHUss cBeTa. AOCOJIOTHBIN TOKa3aresib TperomsieHus. [TosHoe BHyTpeHHee
oTpaxeHue. IIpefieNbHbBIN YroJ TIOJHOTO BHYTPeHHero oTpakeHusi. JJucriepcus cBeta. C0KHBIM
coctaB Gesioro cBeta. L[Betr. Cobupatoiire U paccerBaroiye auH3bl. ToHKasi mH3a. DOKycHoe
pacCTosiHAe W ONTHUecKas CUjia TOHKOW JMH3bI. [locTpoeHue n300pakeHWH B COOHMpAIOIUX U
paccerBarOIUx JvH3ax. PopMyna TOHKOW JIMH3bL. YBe/JIWuYeHHWe, JaBaemMoe UH30U. Ilpenenbl
MPUMEHUMOCTH TeoMeTpuueckod onTUKU. VHTepdepeHiusi cBeTa. KorepeHTHble HCTOUHMKHU.
YcnoBuss HabOMOAEHUST MaKCUMYMOB W MUHUMYMOB B HMHTep(EpeHIIMOHHOW KapTHHE OT JBYX
cuH(a3HbIX KOTePeHTHbIX UCTOUHMKOB. [udpakius cBeta. [IudpakijoHHas pelleTka. Y C/IOBUe
HaO/llO/leHns1  TVIaBHBIX ~MaKCUMYMOB TIpU  TaJleHUd MOHOXPOMaTMUeCKOTo CBeTa Ha
JudpakiMoHHy0 peleTKy. [Tonspu3saius cBeta

HpaKTI/I‘-IECKI/Ie 3dHATHA

ITpakTuyeckas pabora: HabmoeHre aucriepcru cBeta

JIaGopaTopHble 3aHATHUSA

JlabopatopHasi pabota 6. MI3MepeHue TioKa3aresist peioM/IeHUsT CTeK/Ia
JlaboparopHast paboTa 7. ViccieoBaHye CBOMCTB M300payKeHUH B JIMH3aX

ITpodeccoHa/ILHO OPHEHTHPOBAHHOE CO/lepP)KaHHe (Co/iep>KaHue MPUK/IAJHOT0 MOAY/IsA)

IIpakTHUecKue 3aHATHSA
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[TpakTtuyeckass pabora: TexHUUeCKHe yCTPOWCTBA M TIPaKTHUECKOe TpPUMEHeHHe: cercMorpad
3/IeKTPUYECKUI 3BOHOK, FeHepaTop INepeMeHHOr0 TOKa, JTUHWUM 371eKTporepefad, My3bIKaJbHbIe
WHCTPYMEHTBI, y/IbTPa3ByKOBasi JUarHOCTUKA B TeXHUKe W MeJULMHe, pajap, paJuoNpHUeMHUK,
TeseBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, nyna, ¢oToanmnapar, MPOeKLMOHHBINM anmnapar,
MHKPOCKOTII, Te/IeCKOTI, BOJIOKOHHAsl ONTHKA, JUPaKI[MOHHAs pPellieTKa, MOo/sPOu/, TeaeCKOrl.
[Mpaktuyeckass pabora: Buabl usnyuenuii. Buzbl criektpoB. CrieKTpbl ucryckaHus. CrieKTpbl
niornomjeHus. CrekTpanbHbii aHamu3. CrieKTpasbHble KaacChl 3Be3fl. Y/bTpadro/ieToBoe
n3nyuenue. VHppakpacHoe u3nyueHue. PeHTreHoBckue yyud. VIx mpupoga u cBorctBa. lllkana
3J1eKTPOMAarHUTHBIX U3/TyYeHUM

ATOMHOE 1/1p0

METO,E[I:»I Ha6JI}O,E[EHI/IH WU perucTtpalijiv 3J/IEMEHTAPHBIX YaCTHII. OTKPBITI/IE PaaANO0aKTUBHOCTH.

Pa3zgen 6. OcHOBBI crielja/IbHOM TeOPUHM OTHOCUTE/THHOCTH 2 OK 01
Tema 6.1 Cojiep)xanue yueOHOro MaTepuasa 2 OK 02
OCHOBBI TEOPUH ['paHULIbI TIPUMEHUMOCTH  KJIAaCCUUECKOW MeXaHWKW. [locTynarel —CrienyasbHONW — Teopuu OK 04
OTHOCUTE/IbHOCTH OTHOCUTE/ILHOCTH: MHBADMAHTHOCTb ~MOAY/sS CKOPOCTH CBeTa B BaKyyme, HPUHLMI OK 05

OTHOCHUTEeLHOCTH OUHITelHa. OTHOCHUTE/BHOCT OIHOBPEMEHHOCTH. 3amej/IeHHe BPEeMeHU U
COKpallleHHe JJIMHBL. DHeprust ¥ UMITYy/IbC CBOOOAHOW uacTuijpl. CBs3b MacChl C SHepruei u
HMITYJTbCOM CBODOO/THOM YaCTHILIbI. JHEPTHsi MOKOsi CBOOOIHOM UaCTHIIbI
Pa3jien 7. KBanToBas ¢usuka 14 OK 01
Tema 7.1 Cojiep)xanue yueOHOro MaTepuasia 2 OK 02
OrnemMeHTHI ®otonsl. Popmyna InaHKa cBsA3M 3HepruM GOTOHA C ero YaCTOTOM. DHeprus U UMIYIbC (QOTOHA. OK 04
KBAHTOBOM OITHKU OTtkpbiTie U uccnegoBanve ¢otosgdekra. Omnbitel A.I'. CrosieToBa. 3akoHbl (oTo3ddekrTa. OK 05
YpasHeHue DifHmTelina a1a dotosddekTa. "Kpachas rpanuna” gortosddekra. lapneHve cseTa. OK 07
OnebiTel I1.H. JlebegeBa. XUMHUECKOe ZIEHCTBHE CBETA

Tema 7.2 Copep)xaHue yueOHOro marepuasa 4

CTpoeHue aTomMa Mopgenb atroma TomcoHa. OnbiThl Pesepdopa 1o vicciefoBaHnio cTpoeHus atoma. [lnaHetapHas
Mozienb atoma. [Toctynatel Bopa. W3nyyeHue u morsoljeHre (OTOHOB MpH Mepexoie atoma C
OJJHOTO YPOBHsI SHEPTUM Ha Apyroi. Bugpl criekTpoB. CIeKTp ypOBHEH SHeprud aTomMa BOJI0poJa.
BonHoBele cBoucTtBa uactvy. Bomael e Bponnd.  KopryckyJsipHO-BOIHOBOUW — AyausM.
Nudpakiys 3/1eKTpOHOB B KprcTa/iax. CIIOHTaHHOe W BBIHY)K/J€HHOe U3/TydeHue. Y CTPOWCTBO U
TIPUHLIMIT PabOTHI J1a3epa
[TpakTHUeCcKue 3aHsATHS
IpakTueckas pabora: HabsogeHue miHeiuaToro criekrpa

Tema 7.3 CopepxaHue yueOHOro Marepuasia 4

20




OmnbiTel Pe3epdop/ia 1o omnpe/iesieHH0 COCTaBa paJuoakTUBHOTO u3nyueHus. CBolicTBa anbba-,
beTa-, raMMa-u3/nyueHus. BivsiHue paZiioakKTUBHOCTU Ha JKMBbIe OpraHr3Mbl. OTKpBITHE TIPOTOHA
u HeltpoHa. HyknoHHast mozienb simpa I'elizeHOepra-MiBaHeHko. 3apsiy siipa. MaccoBoe uuciio
sapa. V3otonbl. Anbda-pacnaz. D/1eKTPOHHBIN U MO3UTPOHHBIN OeTa-pacriaz. ['amma-usnydeHue.
3aKOH paJMOaKTUBHOIO pacraja. JHeprusi CBsi3U HYK/IOHOB B sifipe. SlnepHble cumbl. [ledekt
Macchl sipa. fnepHble peakuuu. [leneHve u cuHTe3 sifiep. SlaepHbli peaktop. TepMosiziepHbIi
cunTe3. [IpobiemMbl ¥ TIEPCIIEKTHBBI SZIEPHOM 3HEPreTUKH. DKOJIOTHUeCKHe acIieKThl sepHOi
SHepreTWKU.  JJjieMeHTapHble  4yacTvlbl.  OTKpbITMe  MO3UTpPOHA.  DyHJaMeHTa/bHbIe
B3aWMO/IeNCTBUS

ITpakTyeckue 3aHITUS

I[pakTrueckasi pabota: MccienoBaHue TpeKOB YacTui] (110 TOTOBBIM (oTorpadusiv)

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/iep)KaHMe (cofiep)KaHKe MPUK/IaAHOT0 MOAYJIST)

HpaKTI/I‘—IECKI/Ie 3dHATHA

ITpakTuyeckas pabora:

1. HdenoBas urpa: [loHsTUs, CBs3aHHbIEe C HM3yuyeHHWEM MeETOJOB HAay4yHOrO TO3HAHUs: SIBJIeHUe,
HayuHbIi (hakT, rumnoTesa, Gusnueckas BeJWUYMHA, 3aKOH, TeOpHs, HaO/oJieHre, SKCIIepPUMEHT,
MOZle/IMpOBaHye, Mo/ie/b, U3MepeHue.

2. ITpaktryeckast pabota: TexHUUeCKHe YCTPOMCTBA U TIPAaKTUUYeCKOe TIpuMeHeHre: (O0TO3/IeMeHT,
doTomaTUMK, ColHeuHass Oarapes, CBETO/AMO[, CIIEKTPOCKOI, Jia3ep, KBAHTOBLIM KOMIIBIOTEP,
JIO3UMETP, KaMepa Bu/bCoHa, s/1epHbIi peakTop, aToMHasi 0oMba

Pa3pen 8. Ds1eMeHTBI aCTPOHOMUM M aCTPO(U3UKHU

Tema 8.1
D1eMeHTbI
AQCTPOHOMUH U
acTpoU3NKU

Copep)xaHue yueOHOro MaTepuasa

Bup 3Be3gHOro Heba. Co3Be3nusi, ipkve 3Be3/ibl, TUIaHEThI, X BUAUMOe ABMKeHHe. CoHeuHast
cucteMa. [lnaHetbl 3eMHOM rpynmnbl. [lnaHeTbi-ruranTbl. Masbie Tena CoOJIHEUHOW CHUCTEMBI.
Connue, potocdepa u atmocdepa. CosHeUHast akTUBHOCTb. VICTOUHMK 3Hepruu ComHLIa U 3Be3f.
3Be3bl, MX OCHOBHbIE XapaKTEePUCTHMKU: Macca, CBETUMOCTb, pajuyC, TemIieparypa, WUX
B3aMOCBsSI3b. 3Be3/Ibl TJIaBHOW MOC/ej0BaTe/IbHOCTA. 3aBUCUMOCTb ''Macca - CBETUMOCTB' /st
3Be3], TJIaBHOW TIOC/e/l0BaTe/IbHOCTH. BHyTpeHHee  cTpoeHue  3Be3s. CoBpeMeHHbIe
ripe/iCTaB/AeHUs O MPOUCXOKAEHUU U 3BO/OLMU CO/HLIA U 3Be3/]. DTarlbl )KU3HU 3Be3/. MieuHblit
[TyTs - Hawa ["anakTuka. CrivpasbHas CTpPyKTypa l'ajlakThKy, pacripejeneHue 3Be3/, ra3a v nbliu.
[Tonoxxenue u aApmwkeHue ConHila B 'anaktuke. I1nockas v cepuueckasi moicicTeMbl ['alakTUKY.
Tunbl ranakTvk. PaguvoranakTuku W KBasapbl. UepHble AbIpbl B sijpax rajakTuk. BceneHHas.
Paciuiupenue BcenenHoi. 3akoH Xab6sia. Pasberanwie ramaktuk. Teopust Bosbioro B3pbiBa.

OK 01
OK 02
OK 03
OK 05
OK 07
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Mopens «ropsiueii  BcenmenHoii». MacmirabHass cTpykTypa BceseHHo#. MeTaraiakTHka.

HepeltueHHbie po6ieMbl aCTPOHOMUU

JIaGopaTopHbIe 3aHATHSA 2
JlaboparopHast pabota 8. HabmoneHyst HEBOOPYK€HHBIM I'J1a30M C MCITOIb30BaHUEM
KOMITBIOTePHBIX TIPUJIOYKEHHUH [J1s1 OTipeZie/IeHus T10/10KeHusI HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIe co3Be3/iist CeBepHOro MoJyllapysi U sipKre 3Be3/ibl
[IpomexyTouHas arrecranus ([JuddepeHiipoBaHHbIM 3a4eT) 2
108

Bcero:
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3. YcioBus peanusanyy NporpaMmmsl JUCIUIIIUHBI

3.1 TpeGoBaHusl K MUHMMA/IbHOMY MaTepHATbHO-TeXHUUECKOMY 00eCcredeHU 0

Peanmu3aniyisi TIpOrpaMMbl  JUCLUTUTMHBI TpeOyeT Hamuuus yuyebHOTO KabOuHeTa
(bu3MKU.

B kabuHere ¢u3mKu ecTtb HeoOxoauMoe sabopaTopHoe 0060pyAOBaHUWe [ist
BBITIOJTHEHUSI YKa3aHHBIX B ITporpaMMe 1o (Gusuke 1ab0paTOPHBIX U MPAaKTHUECKUX padboT
Y IEMOHCTpAI[MOHHOe 000py/J0BaHKeE.

IleMOHCTpaLlMOHHOEe 000pyZoBaHHe (OPMHUPYETCS B COOTBETCTBHUU C TIPUHIIUIIOM
MUHUMAa/JIbHOM [OCTaTOUHOCTU M obecrieurMBaeT TIOCTAHOBKY TepeuUC/IeHHbIX B
nporpammMe 1o (r3uKe KIHUeBbIX JeMOHCTPALUM [71s1 UCC/IeIOBaHus M3yUYaeMbIX SIBJIeHUM
M TIPOLIECCOB, SMIMUPUYECKUX U (PyHIAMEeHTaJbHBIX 3aKOHOB, WX TeXHUUYECKUX
TIPUMEHEeHUM.

JlabopaTopHoe  oOopyjoBaHHe [T YUYEHHUECKHX  IMPAaKTUUeCKUX  padoT
dopmMupyeTcsi B BH/le TeMaTUUeCKUX KOMILIEKTOB U obecrieuriBaeTcst B pacuéte OZHOTO
KOMIL/IEKTa Ha /IByX 00yuarommxcsi.

Tematruyeckre KOMIUIEKTHI JlabopaTOpHOro 00Opy/JOBaHMSI TIOCTPOEHbI Ha
KOMIUUIEKCHOM ~ MCIIO/Ib30BaHWM  aHA/JIOTOBbIX U IW(MPOBBIX TMPUOOPOB, a TaKXke
KOMITbIOTEPHBIX U3MepPHUTEIbHBIX CUCTEM B BH/Ie 1[H(POBBIX JTaOOPATOPHIA.

O6opyoBaHue yuebHOro KabrHeTa.

TexHuUeCKre cpe/icTBa 00yUYeHUsI:

- TIePCOHA/IbHbIN KOMIBIOTED C JILIEH3UOHHBIM MTPOrPaMMHBIM ObecrieueHreMm;

- TIPOEKTOP C IKPAHOM.

- 3anbl  (6ubMMOTeKa, UWTalbHBIM 3a7 C BBIXOJOM B HH(OPMALIMOHHO-
Te/IeKOMMYHHUKAL[MOHHYIO CeTh VIHTepHeT).

3.2 IlepeueHb OCHOBHOW ¥ J[IOMO/JTHUTEJIbLHOM Yyue0HOIl JIUTepaTyphl,
Heo0X0AMMOi /ISl 0CBOeHUsI JUCLUIIMHBI

KanamnvkoB, H.II. ®wu3mka: yueOHMK U TIPaKTHKYM [Ji1  CpeJHEro

npodeccroHambHOro obpasoBanust / H. 1. Kanamnukos, C. E. MypaBeeB. — 3-e u3[.,
nepepab. u gon.— MockBa: W3gatensctBo  HOpaiit, 2026.— 507 c. —
(TTpodeccronanbHoe  obpa3zoBanue). —  ISBN 978-5-534-12827-7. —  Tekcr
9/IeKTpOHHBIM  //  O6pa3oBarenpHasi  1iatdopma FOpaiit  [catit]. —  URL:
https://urait.ru/bcode/600239

Atizenition, A.E. ®wusuka: yueOHMK W TIPaKTUKyM [Jid  CpeJHero

npocdeccroHabHOrO 06pa3oBanus / A. E. Aisenrjon. — Mockga : U3gatenbctBo FOpatiT,
2026. — 380 c. — (TIpodeccronanbHoe obpa3oBanue). — ISBN 978-5-534-18089-3. —
Tekct : anekTpoHHBIM // OOpa3oBarenbHas Tuiatdopma FHOpaiit [caiit]. — URL:
https://urait.ru/bcode/584539

lopnau, B.B. ®wusuka: yueOHUK JJii cCpefiHero TMpodecCUoHaTbHOTO
obpazoBanusi/ B. B.T'opnau. — 2-e w3A., uchp. u jgomn. — Mockea : M3aaTensCTBO
FOpaiit, 2026. — 215 c. — (ITpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-
09366-7. — TekcT : 2/1eKTpoHHBIN // Obpa3oBaTenbHas miardgopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/598752



https://urait.ru/bcode/584539
https://urait.ru/bcode/600239
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3.3. MudopmaiuonHoe odecrneyeHyue peajn3and MporpaMmbl

i peanu3aiiuu MporpaMmbl 6uOmoTeuHslt (oHA YebOokcapCKOro WHCTUTYTA
(punuana) MOCKOBCKOTO TIO/IMTEXHUYECKOTO YHUBEPCUTEeTa UMeeT 3JIeKTPOHHbIe
oOpa3oBare/ibHbIe ¥ HHPOPMAI[MOHHBIE PeCYPCHI ZJIs UCITO/b30BaHUs B 00pa30BaTeIbHOM
nporjecce.

OneKTpoHHO-6ubMMoTeuHble cuctembl (DBC), BK/ItOUarolye 371eKTPOHHbIN KaTaior
1 TIOJTHOTEKCTOBBIE JOKYMEHTHI:

- 93bC «JIAHb» -https://e.lanbook.com/

- Obpa3oBaresnbHas atdhopma FOpaiT - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

ITpodeccronanbHast 6a3a JaHHBIX U

VMH(OPMaLMOHHO-CIIPaBOUHbIe Wudopmanys o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)
CUCTEMBI
YuuTenbcKuil nopran Ypoku, npe3eHTaliy, KOHTPOJIbHBIE PaOOTBI, TECTHI,
https://www.uchportal.ru/ KOMITbIOTEpHbIe TIPOrpaMMbl, MeToJuueckue pa3paboTKu 0

PYCCKOMY $I3bIKY U JIUTEpaType.

Hayunasi asnekrponHass Oubsmoreka eLIBRARY.RU - 3t0
KPYIHEeHIINI pOCCUMCKUN MH(POPMaLMOHHO-aHa/IMTUUeCKUI
noptan B 007acTM HayK, TeXHOJIOTMH, MeAULMHBI |
oOpa3oBaHus, cofep)Kaliuii pecdepaTbl W TIOJIHBIE TEKCThI
Gosiee 26 MJIH HayuHbIX cTaTed W MyOsMKalyi, B TOM 4HC/e
3/IeKTpOHHBIe Bepcur Oosee 5600 pOCCHIICKMX HayuyHO-
TeXHUUECKHX YKYPHa/IOB, U3 KOTOpBIX Oosiee 4800 >XypHa/IOB B
OTKPBITOM IOCTYTIe CBOOOHBIN AOCTYTI

Hay4Hasl 2/1IeKTPOHHasi 6ubmoTeka
Elibrary
http://elibrary.ru

Ha nmoprane mipeAcTaBfieHbl pas3/iMuHble TeMaTHYecKue
pa3zesibl, BK/IFOUYAIOIIMe Kartajor ydeOHOro 000pyZoBaHUS,
JK3aMeHallMOHHble M TeMaThueckre TIIaHbl, [0ypOUHbIe
pa3paboTKH, METOAMYECKYI0 KOIW/KY, MaTepHa/ibl IO
MH(GOPMAaLMOHHBIM TEXHOJIOTUSIM B  IIKOJIe, TICUXOJIOTHH,

OO6pa3oBaTenbHbIH ropTat
«Yuyeba»
https://www.ucheba.com/

JIOIIKOJTbHOMY BOCITUTAHHMIO, JIOTIOJTHUTETBHOMY
oOpa3oBaHMIO, yIpaB/ieHHWI0 00pa3oBaHWEM U BHEK/IACCHOU
pabor

depepanbHbiii  TopTan  «Poccuiickoe  obpa3oBaHue» | —
YHUKalbHBI WHTEpPHeT-pecypc B cdepe obOpa3oBaHus U

HayKH.

E>xeZiHEBHO MyOJ/IMKyeT caMble aKTya/ibHble HOBOCTH, aHOHCHI
defrepanbHbINA TopTas | COObITHIA, MHMOPMALIMOHHbIE MaTepUasbl /ISl IMUPOKOTO KpyTa
«Poccuiickoe yurarened. EjkeHeZlelbHO Ha  MopTaje  pa3MeLaroTCs
obpa3oBaHue» [ D1eKTPOHHBIM JKCK/IIO3VBHble ~ MaTrepuasbl, WHTEPBbIO C  BeAyLIUMU
pecypc] — https://ro-edu.ru/ CrielMaIMCTaMyd — [efaroraMu, TICUX0JIOTaMU, YUYeHbIMH,

pernopTaku U aHaIMTUUeCKre CTaTbU.
YurtaTenu MOMy4yarOT AOCTYN K HOPMaTUBHO-TIPABOBOHM 0Oa3e
cepel 00pa3oBaHUS, OHM MOTYT T[IO/Ib30BaThCsl CAMBIMU
pa3/IMYHbIMU TI0/Ie3HBIMU CEePBUCAMM — TaKUMH, KaK OHJIalH-
TeCTUPOBaHKUe, OMPOCHI M0 aKTyaabHbIM TeMaM U T.J.



https://ro-edu.ru/
https://www.ucheba.com/
http://elibrary.ru/
https://www.uchportal.ru/
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4. KoHTpO/Ib ¥ OI]eHKAa pe3y/IbTATOB 0CBOEHUS JUCLHMILIUHBI
KOHTpO/Ib M OLleHKa pe3y/bTaTOB OCBOEHUS AUCLIMIUIMHBI PaCKPBIBAIOTCS uepes

AUCLHUTUTMHAPHBIE Pe3yJIbTAdTHhI, HallpaBJ/IEHHbIE Ha (bOpMI/Ip OBdHHUe 06]].[1/IX

KOMTIETeHLIUM T10 pa3/iesiaM ¥ TeMaM Cofiep>KaHUsl yaeOHOro MaTepuaria.

Koa 1 HauMeHOBaHMe
(hopMupyeMbIX KOMIIeTeHI[H#

Pazgen/Tema Tun o1eHOYHbIX

MeponpuATHH

OK 01. Beibupare crocobsl | Pasgen 2. Temsi 2.1., 2.2., 2.3.
pelieHns 3aa4 | Pazpen 3. Temsi 3.1., 3.2., 3.3.
NpOGheCcCroHaIbHOM Pasnen 4. Temn1 4.1., 4.2., 4.3.

AeATe/IbBHOCTU TIPUMEHUTE/IBHO
K Pa3/IMYHBIM KOHTEKCTAM

Paspen 5. Temsr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1.

Paspen 7. Temnr 7.1, 7.2, 7.3.
Pa3pen 8. Tema 8.1

Paspen 2. Temnr 2.1., 2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.
WHTEPNPETALNN | Pasnen 4. Temel 4.1., 4.2., 4.3.

OK 02. W cnonn30BaTh
COBpPEMeHHble Cpe/CTBa TIOMCKa,
aHaIu3a Uu

uH(OpMalyH, Y| Pasnen 5. Teme 5.1., 5.2., 5.3. YCTHBIHM OIPOC,
WUHGOPMALIMOHHbIE  TEXHOIOTUH HTaJIbHBIA OIPOC;

popmany Pazpgen 6. Tema 6.1. (porTan Ompoc,
ISt BBITIOJTHEHHST 3ajau HabJroIeHne

N Pazpgen 7. Temnr 7.1, 7.2, 7.3.
ripoeccroHaNbHOM 3a

BBITIOJITHEHUEM
Pa3nen 8. Tema 8.1

AEATENBHOCTH nabopaTopHbIX paboT;
OK 03. [Tnanuposars | Pa3zen 1. Tema 1.1. MpaKTHUecKHe paboThl
U peanu3oBbIBaTb cOOCTBeHHOe | Pasnen 3. Temsl 3.1., 3.2., 3.3. (pemeHe
rpo(peccroHaIbHOe u

mlleqlc-l:ocmoe pas3BuUTHE, ggiigﬁ g giﬁ?; '11" 42 43 KAHECTBEHHABIX
npeAnpUHUMATENbCKYHO ' ' M pacueTHbIX 33/a4);
NeSITeNbHOCTD TeCTHPOBaHUe;

B mpodeccroHanbHO  cdepe, pellleHHe KeHc-3a/ay;
WCII0JIb30BaTh 3HaHUA o HalJmo/leHre U OLieHKa
MpaBOBOM v (rHaHCOBOM MOATOTOBKUA  [1€JIOBOU
rPaMOTHOCTH WTDBI;

B PasIMYHbIX JKA3HEHHBIX BLINOJTHEHHE  3a/1aHMui
CUTyanuAax MPOMEXXYTOYHOU

OK 04. O} dexTuBHO | Paszgen 2. Temsr 2.1., 2.2., 2.3. aTTeCTaIMM

B3aMMO/IefiCTBOBaTh U paboTaTh
B KOJIJIEKTHBE U KOMaH/jie

Pasnen 3. Temnr 3.1., 3.2., 3.3.

Pa3znen 4. Temn1 4.1., 4.2., 4.3

Pa3pen 5. Temer 5.1., 5.2., 5.3.

Pazgen 6 Tema 6.1.
Pa3zpen 7. Temn1 7.1, 7.2, 7,3

OK 05. OcyuiecTBidTh yCTHYIO
Y THCbMEHHYI0 KOMMYHUKALUIO
Ha TOCYyJapCTBEHHOM  si3bIKe
Poccuiickoi denepauyu o
y4eTOM 0COOEHHOCTEH

Paznen 1.

Paspmen 2. Temsr 2.1., 2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.

Pa3znen 4. Temn1 4.1., 4.2., 4.3
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COLIMA/ILHOTIO
Y KYJIbTYPHOTO KOHTEKCTa

Pazpgen 5.
Paspen 6.
Pazpgen 7.
Pasnen 8.

Temn! 5.1., 5.2., 5.3.
Tema 6.1.

Temn1 7.1, 7.2, 7.3
Tema 8.1

OK 07. CopencTBoBaTh
COXPaHEeHHIO OKpYy>Karolen
cpefbl, pecypcochepexxeHuto,
TIPUMEHSITh 3HaHUS 00
V3MeHeHHH KJMMaTa, MPUHLUIIbI
OepeXx/TMBOro TPOU3BO/ICTBA,

3¢deKTUBHO  [elCTBOBaTh B
Yype3BblUaiiHbIX CUTYaLUSIX

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

Temsnr1 2.1., 2.2., 2.3.
Temsr1 3.1., 3.2., 3.3.
Temn1 4.1.,4.2., 4.3
Temni 5.1., 5.2., 5.3.
Temn1 7.1, 7.2

Tema 8.1
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JINCT JOTIOJTHEHUN 1 U3MEHEHINI
paboueii mporpaMMbl AUCIUTIMHbI

Pabouasgs mporpaMma [AMCIMIUIMHBI pacCMOTpPeHa, O0O0CyXJeHa U ojobpeHa /s
ncrnoHenus B 202__-202__ yueOHOM To/ly Ha 3aceJjaHHUHU Kadeapbl, MPOTOKO No oT
« « 202 .

BHeceHBI JOIIO/IHEHHWSA 1 U3MEHeHUA

Pabouasgs mporpaMma [AMCIMIUIMHBI pacCMOTpeHa, O0OCyXJeHa U ojobpeHa /s
ucrosiHenus B 202__-202__ yuyeGHOM To/ly Ha 3ace[jaHUHU Kadeapbl, MPOTOKO No oT
« « 202 T.

BHeceHBI JOIIOJIHEHHWSA 1 U3MEHEeHU

Pabouass mporpamMma [JUCLMIUIMHBI pacCMOTpeHa, oOcyxjeHa u opobpeHa [jis
ucrosiHeHust B 202__-202__ yuyeOHOM rojly Ha 3acefjaHUU Kadeapbl, MPOTOKOI No oT
«« 202 .

BHeceHb1 AOIIOJIHEHHA 1 U3MEHEHU

Pabouasi TmiporpaMma JUCIMIUIMHBI pacCMOTpeHa, o0OcCyXaeHa u ofoOpeHa [jis
vcnosHeHus B 202__-202__ yueOGHOM rofly Ha 3acefiaHuu Kadepbl, MPOTOKOI No oT
«  « 202 r.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S
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