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1. OO0miaa xapakTepuCcTHKAa paboueil MPOrpamMmel 001e00pa3oBaTe/IbHOM
AMCLHHMIUTHHBI « DU3UKa»

1.1.MecTo aucuMnIMHBI B CTPYKType o0pa3oBarte/ibHoi nporpammel CITO:
Oo61jeobpa3oBaTe/ibHask AUCHUATIIMHA «DPU3HKa» SB/IsIeTCs 00s13aTe/IbHOM UaCThiO

o6111e06pa3oBaTe/IbLHOTO I[MK/Ia 00pa30BaTe/IbHOM TIpOrpaMMbl B cooTBeTcTBUU ¢ @T'OC CITO
1O CrielaabHOCTH “ObecrieueHre MHPOPMAIMOHHOM 0€30MaCHOCTA aBTOMAaTH3UPOBAHHbBIX
cucrem” 10.02.05

1.2. Ilesi1 ¥ I/IAaHUPYeMbIe pe3y/IbTaThl 0CBOEHHUS JUCIUIUIHHBI:

1.2.1. lenn fUCHUNIMHBL:

Cojiep>kaHue TiporpamMMbl 0011ie00pa3oBaTeibHON AUCHMTUIMHBI PU3MKa HarpaB/ieHo Ha

JOCTIDKEHHUE CTIeIyIOLIUX 1[eJIei:

J dopmMHpoBaHre WHTepeca W CTpemJieHHs] 00yJaroluXcs K HayYHOMY HU3y4YeHHUIO
TIPUPO/IbI, pa3BUTHE UX WHTE/IEKTYa/IbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE ripeJiCTaB/IeHUA ) HayYHOM MeTozie TO3HAHUS
1 hopMHpOBaHKe UCC/Ie[0BATeTbCKOTO OTHOILIEHHUS K OKPYYKaIOIIUM SIB/IEHUSIM;

J dbopmMHpoBaHre HayyHOrO MHPOBO33peHUsI KaK pe3yJ/bTaTa W3y4deHHsT OCHOB
CTpOeHUsI MaTepuu U QyHAaMeHTabHbIX 3aKOHOB (PU3UKUY;

o dbopMrpoBaHe YMeHHH OOBSCHSATH SIBJIEHHS C WCIOIb30BaHUEM (HH3MUECKUX
3HaHUM U HaYYHBIX /0Ka3aTe/bCTB;

o dbopMupoBaHUe TIpeACTaBleHUM O poid GU3MKA [AJi9  Pa3BUTUS  APYTUX

eCTeCTBEHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

HoctwkeHne 3TUX 1jesielt  obecrieurBaeTcsi pelleHHWeM  CAeJyHOIL[UX  3afay
B TIpoIiecce U3y4yeHust Kypca (U3rKU Ha YPOBHE Cpe/IHero o01ero oopa3oBaHuUs:

o nproOpeTeHHe CHUCTeMbl 3HAaHUN 00 O0OIUX GU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TeOpUsIX, BK/IFOUasi MeXaHHKY, MOJIEKY/ISIPHYI0 GU3UKY, 3/IeKTPOIMHAMUKY, KBAHTOBYIO
(bU3UKY U 3/1eMeHTbI acTPO(U3UKY;

o dbopmMrpoBaHue yMeHU TIPUMEHSITh TeopeTHuuecKue 3HaHUS
Juisi 00bsicHeHUs1 (DU3WYECKUX SIBJIEHUM B MPUPOJe U /IS TIPUHSTHS TIPAKTUUYeCKUX pelleHui B
TOBCeIHEBHOM JKU3HU;

o OCBOEHHE CITOCOOOB pellleHrsT Pa3IMUYHBIX 3a/layu C SIBHO 3a/laHHOM (hH3HUeCcKoi
MOJIe/IblO, 3ajjau, IMoJpa3yMeBaloIIMX CAMOCTOsITeJIbHOe co3/laHue (U3MUeCcKoil MoJjeny,
COOTBETCTBYIOLIeH yC/IOBUSIM 3aZiaui;

o MOHUMaHUe (PU3NYeCKHUX OCHOB U MPUHIUIIOB AeMCTBUS TeXHUUECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX TMPOLIeCCOB, UX BIUSHUS Ha OKPY>KalOILYIO Cpefy;
o OBJIaZileHue MeTOoZjlaMH1 CaMOCTOSITEJIbHOT'O TJIaHUPOBAHUS

W TpoBefleHHs (PU3NYECKMX SKCIIePUMEHTOB, aHalvM3a M HWHTepIpeTalud WHQpOpMaLuy,
oripe/iesieHust JOCTOBEPHOCTH T0/yueHHOT'0 pe3y/ibTaTa;
o Co3ZlaHMe YCJAOBUM [ Ppa3BUTHSL YMEHMM IPOEeKTHO-UCC/ie/0BaTeTbCKOM,

TBOPUYECKOM JleATe/IbHOCTH.

1.2.2. IInaHupyemMbie pe3y/IbTaThbl 0CBOEHHsA 00111e00pa3oBaTe/IbHON JUCIHMITIUHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6uue komreteHiuu (ganee — OK) u mpodeccruoHambHble KomreTeHud (ganee — I[TK) ®T'OC
CIIO B COOTHECEHUM C JIMUHOCTHBIMH, MeTarpeMeTHbIMU U TpeJMeTHBIMU pe3y/bTaTaMu
o0OyueHust 6a3oBoro YPOBHSI (mamee - I1P6)
@®I'OC COO mnpencraBieHb! B Tab/mLe:



KO}I U HaHMMeEHOBdHHE

HJIHHI/IPYEMBIE Pe€3y/IbTdThl 0CBO€HUA NMPOrpdMMbI 10 AUCHHUIIIUHE

(hopmupyembIx Oo6uue’ JucuMniMHapHbIe’
KOMIIeTeHI[Mi
JIMUHOCTHBIE pe3y/lbTaThl JO/DKHBI OTpakaTh B dactu | [IP6 1. CdopmMHpOBaHHOCTb MpeACTaB/IeHHH O
OK 01. BribupaTh | TPyJ0BOTrO BOCITUTAHUS: poiu
Croco6bl pellieHusi | - TOTOBHOCTb K TPY/ly, OCO3HaHWe LIeHHOCTH MacTepCTBa, | U MecTe (PU3MKU M aCTPOHOMMM B COBPEMEHHOU
3a/a4 TpyAoooue; HayyHON KapTHMHe MHpa, O cucTeMoobpasyroleit
ripogeccoHa/IbHOM - TOTOBHOCTb K aKTHMBHOW [leATe/TbHOCTH TEXHOJIOTUYECKOU | ponv (U3MKKA B pa3BUTUM €CTeCTBEHHBIX HayK,
JiesiTeNTIbHOCTU u CoL[aIbHOU HarpaB/IeHHOCTH, CHOCOOHOCTh | TEXHUKH
MIPUMEHUTETbHO VHULMMPOBaTh,  IJIaHUPOBaTb U CaMOCTOSITE/IbHO | U COBPeMEHHbIX  TEeXHOJOTWM, O  BKJafe
K Pa3/IMUHBIM | BBITIO/HATH TaKy0 JesITebHOCTD; POCCUMCKUX
KOHTeKCTaM - WHTepeC K pa3MuuyHbIM cdepam TpodecCHOHATBHOM | M1 3apyOeXHbIX yueHbIX-(OU3UKOB B pa3BUTHE
JlesiTeIbHOCTH, HayK{,; TIOHMMaHHe  (U3UUeCKOM  CYIIIHOCTH

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHUIO W
camMo00pa30BaHUI0 Ha TIPOTSDKEHUU BCEH YKU3HHU.
MeTanpegmMeTHbIe pe3y/IbTaThl JO/DKHBI OTPAXKaTh:

OBnazeHue YHUBepCalbHbIMU yueOHbIMU
T03HaBaTe/IbHbIMU /1eHCTBUSIMU:

a) 6a30BbIe JIOTUYeCKHe JIeUCTBUS:

CaMOCTOSITE/ILHO ~ ()OPMYJIMPOBaTh U  aKTya/luW3UpOBaTh

npobsiemMy, paccMaTpUBaTh ee BCECTOPOHHE; yCTaHaB/IMBaTh
CyIIIeCTBEHHBIN TIPU3HAK WIM OCHOBaHWS /i CPaBHEHUS,
KJaccupukaugu U 0000IeHUs;  ompefensiTh — Lieu
JesiTe/TbHOCTH,  3a/laBaTh TlapaMeTpbl W KPUTEPUH UX
JTOCTHDKEHUS; BBISIB/IATh 3aKOHOMEPHOCTU U TPOTHBOPEUHSI
B pacCMaTpHBAEeMbIX SIBJIEHUsIX; BHOCHTb KODDEKTHBBI B

HabJ/TF0ZIaeMbIX SIBJIEHUM MUKPOMHPA, MaKPOMHpa U

MeramMuipa; TIOHMMaHWe POIM aCTPOHOMUU B
MPAaKTUYeCKOW  [IesTeJTbHOCTH — YejioBeKa |
JanbHeUIlleM  HayYyHO-TEXHUYECKOM  pa3BUTUH,
poJv bu3uKU

B (pOpMHUPOBaHUHU KpPyro3opa U (PyHKIMOHA/IbLHOMN
rPaMOTHOCTH yesioBeKa JUTST pelLeHus
MPaKTUUeCKUX 3ajiay;

ITP6 2. ChopMHUPOBaHHOCTE YMEHHI PaCIiO3HABATh
busnueckue siBeHus (MPOIecChl) U 0OBICHATD UX
Ha OCHOBEe M3YYeHHBIX 3aKOHOB: PAaBHOMEDHOE U
PaBHOYCKOPEHHOe  TIPSIMOJIMHEeHOe  /IBIDKEHHe,
cBOOOJIHOE  TafieHHWe  Tesl,  JOBWKEHHEe  TI0

1

o611je0bpa3oBaTe/ibHast AUCIUITIMHA.

O6ue pe3ynbTaThl CGhOPMY/IUPOBaHBI B COOTBETCTBUM C JIMUHOCTHBIMH M MeTanpeAMeTHbIMU pesyiabrataMd ®I'OC COO, B (OpPMHpPOBAaHMM KOTOPBIX Yy4yaCTBYeT

? [INCLMIIMHADHBIE pe3y/IbTaThl ChOPMY/IHPOBAHEI U IPOHYMEPOBaHBI B COOTBETCTBMM C TPeGOBAHMSAMH K TIPeIMETHBIM pe3yIbTaTaM 6asosoro ypoeHs (ITP6) ®I'OC COO (TTpuka3
MuHo6pHayku Poccun ot 17.05.2012 Ne 413 (pegakius ot 27.12.2023 1.).
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JIesITeIbHOCTh, ~ OLIEHMBAaTh COOTBETCTBME Pe3yJ/IbTaTOB
L[e/IIM, OLIeHMBAaThb PHUCKU TOC/IeACTBUN [1esTe/IbHOCTH;
pa3BUBaTh KpeaTMBHOE  MBbIIIJIEHWe TP PeIleHUH
JKU3HEHHBIX TIp00/IeM;

0) 6a30BbBIE HCC/IeZIOBATETLCKIE eHCTBUS:

- BIaZieTb HaBblKaMM  y4eOHO-MCC/Ie[[0BaTebCKOH U
MPOEKTHOW  [IeATe/IbHOCTA,  HAaBbIKAMU  pa3pelleHust
rpo6siem;

- BbIB/IATH  TPUUYMHHO-C/IE[ICTBEHHbIE  CBS3U U
aKTya/M3UpOBaTh  3aflauy, BbIBUraTh THUIOTE3y  ee
pelIieHus], HaXOJUTb apryMeHThI [JI/Is ZJ0Ka3aTeIbCTBa CBOMX
YTBEPXK€HHH, 3a/1aBaTh MTApaMeTPbl U KDUTEPUH PELIIEHMST;
- aHa/M3MpOBaTh MOJyUeHHbIE B XO/Ie PpeIleHHs 3a/]aur
pe3y/abTaThl, KPUTHUECKHU OL€HUBATh WX J[OCTOBEPHOCTD,
MPOTHO3KMPOBATh U3MEHEHKE B HOBBIX YC/IOBUSIX;

- yMeTb TI€PEeHOCHUTh 3HAaHUS B TI03HABaTE/NbHYI0 M
MPaKTUUECKYI0 YaCTH KU3HeesITeTbHOCTH;

- yMeTb WHTerPHUPOBaTh 3HAHUS W3 PA3HBIX IPeAMETHBIX
obmacren;

- BBIJBUTATh HOBBIE WJeH, TpeJJjiaraTb OPUTHMHA/IbHbIE
TIO/IXO/TbI ¥ PEIIIeHHUS;

- TIPOSIB/IATE  CMIOCOOHOCTH WX  HWCIOMb30BaHUSI B
T03HaBaTe/JbHOW U COLIMAIbHOW MPaKTHKE;

-[IPOSIB/ISITH CNIOoCOOHOCTh " TOTOBHOCTb K
CaMOCTOSITEJIbHOMY TOUCKY MeTO/ZIOB peleHus

MPAaKTUYeCKUX 3aJau, NPUMEeHEeHUI0 Ppa3/MuHBbIX MeTO/0B
MO3HAHKS;

- CTaBUTb U (OpPMyIMpOBaTh COOCTBEHHble 3aZlaull B
oOpa3oBaresbHON JeaTeIbHOCTA W J)KU3HEHHBIX CHUTYaLUsX;
BLISIB/IATE ~ TIDUYMHHO-C/Ie/ICTBEHHbIe  CBSI3U W /IS
Jl0Ka3aTebCTBAa CBOMX YTBeP’KZJEHHH, 3a/laBaTh MapameTpbl
Y KDUTEPUU pellleHus1 aKTyaIu3upOBaTh 3a/lauy, BbIJBUTaTh
TUIIOTe3y ee pelleHNs], HaXOUTb apr'yMeHThl;

- aHa/IM3UPOBaTh TIOJAYYeHHble B XOJe pellleHUs 3afauu

OKDY’KHOCTH, WHepLisi, B3aUMOJIeliCTBUe Tell,
KosiebaTesbHOE /IBW)KEHUe, pPe30HAHC, BOJIHOBOE
nBkeHue; nud¢ysus, OPOyYHOBCKOe [IBIIKEHUE,
CTPOeHUe XUJKOCTed U TBepbIX TeJl, U3MeHeHHUe
oObeMa Tes TIPM HarpeBaHWUM (OXJIKIEHUH),
TeIJIOBOe paBHOBeCHe, KCIapeHue, KOHJeHcalus,
T71aB/ieHre, KpUCTa/lIN3aLlysl, KUTlleHne, BIaKHOCTb
BO3/lyXa, CBSI3b CpeJjHel KUHeTUYeCKOU SHepruu
TEIJIOBOTO [JBIVDKEHUST MOJIEKYl C abCOJIIOTHOM
TemIiepaTypoi, NOBBIILIEHWe [aB/leHUs rasa IpU
€ro HarpeBaHMU B 3aKPLITOM COCY/le, CBSI3b MEXAY
rapaMeTpaMM COCTOSIHMSI Tas3a B M30IIpoLieccax;
3/1eKTpU3aLysl Tes, B3auMOJeNCTBHe 3aps/oB,
HarpeBaHue NIPOBOJHUKA C TOKOM,
B3aMMO/IeHiICTBE MAarHUTOB, 3/eKTPOMarHUTHast
VH/YKLUS, JeldCTBUe MarHMTHOrO Mo/ Ha
MPOBOJHUK C TOKOM W [JBWXKYILMHCS 3apsf,

3/IEKTDOMarHUTHbIe ~ KOJIe0aHWUsI W BOJIHBI,
MIPSIMOJTMHEHOe pacrnpocTpaHeHue CBeTa,
OTpaXeHWe,  TIpeJIOMJIEHWe,  HWHTepepeHLus,

mudpakiusi W Toaspu3alivs CBeTa, AUCIepCUst
cBeTa; (GoTO3MeKTprUUecKud 3¢ deKkT, CBeTOBOe
JlaB/ieHre, BO3HUKHOBEHUE JIMHENUaToro CrieKkTpa
aToMa BOZIOpPOJia, eCTeCTBeHHasi U MCKYCCTBEHHas
Pa/Ii0aKTUBHOCTb;

I1P6 3. Bnagenue OCHOBOITOJIararoI¥MU
¢bu3MuecKUMH  TIOHATUSIMA U BeJIMUMHaMH,
XapakTepu3ylUUMU  (U3MYecKkue  MPOLIeCcChl
(cBSI3aHHBIMM C  MeXaHUUeCKUM  [IBU)KEHUEM,
B3aUMO/IENICTBUEM Tenl, MeXaHUYeCKUMU
Ko/ie0aHUsSMU 1 BOJTHAMH, aTOMHO-MOJIEKY/ITPHBIM
CTPOEHMEM BeleCcTBa, TEMIOBBIMU TMPOLECCaMU;
3/IeKTPUUYECKUM u MarHUTHBIM TI0JISIMH,
3/IEKTPUYECKMM  TOKOM,  3/1eKTPOMarHUTHBIMH




pe3y/bTaThbl, KPUTUUECKH OLeHUBATh MX J[OCTOBEPHOCTH,
MPOTHO3UPOBAaTh M3MeHeHHe B HOBBIX YCJIOBHUSIX; J/laBaTh
OLIeHKY HOBBIM CUTYal[UsiM, OL|eHHWBaThb TPHUOOpPeTeHHBIN
OTIBIT;

- pa3pabaTbiBaTh IJIaH pelleHusi TPoO/eMbl C Y4eToM
aHasM3a MMEIOLIUXCSl MaTepUabHbIX M HeMaTepuaslbHbIX
pecypcoB; CTaBUTh TPOOeMbI W 3afaud, [OITyCKaloIiye
a/lbTepHAaTUBHbIE pellieHust

KoneOaHUsAMHM U BOJHAMU;  ONTHUYECKUMH
SIBJIeHUsSIMH; KBaHTOBLIMU SIBJIEHUSIMUA, CTPOEHUEM
aToMa U aTOMHOTO Sifipa, Pa/IMOAKTUBHOCTHIO);
BJIa/leHUe OCHOBOIIOJIAraroIUMU
aCTPOHOMUYECKUMU TIOHSITUSIMU, TO3BOJISIOLUMU
XapaKTepu30BaThb TMPOLeCChl, TIPOMCXO/sIIe Ha
3Be3/ax, B 3Be3/HbIX CcUCTeMax, B
MEe)KraJlakTUUeCKo cpejie; [BUKeHHe HeOeCHbIX
TeJ1, BOJIIOLIUIO 3Be3] U BceneHHow;

[TP6 4. BnageHve 3aKOHOMEPHOCTSIMH, 3aKOHaMU
1 TeopusiIMU (3aKOH BCeMUpHOTro Tsirotenus, I, IT u
III  3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MEeXaHWYeCKOM SHepPrud, 3aKOH COXpaHeHWs
VIMITyJIbCa, PUHLUI CYTIePIIO3ULIMU CHJI, TIPUHLUI
PaBHOIIPAaBHOCTU HMHepLMabHbIX CUCTeM OTCUeTa;
MOJIEKY/IIPHO-KUHETUUeCKYI0 TeOPUI0 CTPOeHUs
Bell|eCTBa, Ta30Bble 3aKOHbI, T[EepPBbIM 3aKOH
TepMOJUHAMUKUY; 3aKOH COXpaHeHus
3/IeKTPUUeCKOro 3apszia, 3akoH KysioHa, 3akoH
OmMa fns yyacTka 1jemnu, 3akoH Oma i MOJTHOM
3/IeKTpUYeCcKor Lemny, 3akoH [koyns - JleHia,
3aKOH 5JIEKTDOMarHWUTHOM  WHJYKLMM, 3aKOH
COXpaHEHHsI HSHEepruM, 3aKOH MPSIMOJIMHENHOTrOo
pacrpocTpaHeHus1 CBeTa, 3aKOH OTpakeHUsl CBeTa,
3aKOH IIpe/IOMJIeHUs] CBeTa; 3aKOH COXpaHeHUus
SHepruy, 3aKOH COXpaHeHWs UMIIy/IbCa, 3aKOH
COXpaHeHHWsl  SJIEKTPUUeCKOro  3apsfa, 3akKOH
COXpaHeHUss MacCOBOIO 4M(/a, INOCTyJaTel bopa,
3aKOH paJM0aKTUBHOTO pacraja); yBepeHHOe
VICII0/Ib30BaHMe 3aKOHOB Y 3aKOHOMEPHOCTeM Ipu
aHasr3e (PU3NYeCKUX SIBJIEHUH U NPOLIeCCOB;

[IP6 6. BiaseHue OCHOBHBIMU  METOZAMU
HAyUHOrO TO3HAaHU$, WCIOJb3YeMbIMU B (DHU3MKe:




MPOBO/IUTh TIPSMble W KOCBEHHble W3MepeHUs
¢u3MyeCcKUx BeJIMUMH, BbIOMpas OMNTHUMAabHBINA
croco6 W3MepeHWss W WUCIIOJb3ys W3BECTHBIE
METOZbl  OLeHKH TIOTPeIlHOCTel  M3MepeHU,
TIPOBO/TUTH UCCIIeIoBaHKe 3aBUCUMOCTeN
¢busnyeckux BeJIMYNH

C  WCIO/Ib30BaHWEM  TIPSAMBIX  W3MEpPEeHUH,
OOBSICHATL TIO/yUeHHbIe Ppe3yJ/bTaThbl, UCIOMb3Ys
(bu3nyeckre TeOpUH, 3aKOHBI U TIOHATHS, U Jle/aTh
BBLIBO/IbI; COO/TIO/IaTh TIpaBU/ia 6e30macHOro Tpya
MpU  TIPOBEJIEHUW  WCC/e/JOBaHUN B paMKax
yueOHOro 3KCIIepUMeHTa u yueOHO-
HCCie/JOBaTe/IbCKON JesITeTIbHOCTU C
WCTIONb30BaHHEM  I[UPPOBBIX  M3MEpPUTE/IbHBIX
YCTPOUCTB UM j1abopaTopHOro  00OPYZOBaHUS;
c(hOopMHPOBAHHOCTh Tipe/iCTaB/IeHUi

0 MeTO/IaX TIOJTyYeHHsI HayYHbIX aCTPOHOMUUYECKUX
3HAHUY;

[TP6 7. CdopMHUPOBAaHHOCTH YMEHHSI pellaThb
pacyeTHble 33/lauM C SIBHO 3a/laHHOW (hU3MUecKoi
MO/IeNIbI0, UCTOMb3ysl (GU3NUYeCKUe 3aKOHbI
Y TIPUHLIUIIBI; HA OCHOBe aHa/lkM3a YC/IOBUS 3a/lauu
BbIOMpaTh  (U3UYECKYI0  MOjieNb,  BBIIESTh
¢busnyeckue Be/TMYMHBI U bopmy b,
HeoOXO/IMbIe [T ee  peIlleHHsi, TPOBOJUTH
pacueTbl U OLIeHHMBaTh peasibHOCTb TIOYYeHHOTO
3HaueHus1  (pU3MUECKOW  BEJIMUMHBLL,  pellaTh
KauecTBeHHbIe 3aJjaud, BBICTPaWBasi JIOTUYECKU
HETNPOTUBOPEUMBYIO I[ETIOUKY PACCYXKAEHUH C
OTIOpOM Ha M3yueHHbIe 3aKOHBI, 3aKOHOMEPHOCTU U
(dbu3nyecKue sB/IeHUS

OK 02. Hcronn30BaTh
COBpPeMeHHbIe Cpe/iCTBa
TIOMCKa, a”asm3a

JINYHOCTHBIE pe3yJ/bTaTbl [JO/DKHBI OTpa)kaThb B YacTH
L[EHHOCTU Hay4YHOT'O TI03HAHMS:
- cOpMHUPOBAHHOCTH MHUPOBO33DEHHSs, COOTBETCTBYIOILIETO

[TP6 5. YMeHHe yuMThIBAaTh TPAHULIBI IPUMEHEHHS
M3yUeHHbIX (PU3NUeCKUX Mojesieli: MaTepUasbHas
TOUKa, VHepLMajbHasi  CACTeMa  OTCYeTa,




u VHTeprpeTalu
vH(opMaLuu

U UH(OpMaIMOHHbIE
TeXHOJIOTHUU

JJ1s1 BBITIOJIHEHUS 3a7au
ripogeccoHa/IbHOM
JesITeTIbHOCTU

COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKH U OOIIeCTBEHHOMN

TPaKTUKH, OCHOBAHHOTO Ha  Juasore KYJIbTYD,
CTIOCOOCTBYIOITIIEr0  OCO3HAHUIO ~ CBOEro  MeCcTa B
TMOMIMKYIbTYPHOM MUDE;

- COBepLIEHCTBOBaHWE  SI3bIKOBOM U UMTATEIbCKOMU

Ky/bTYPhI KaK Cpe/ICTBa B3aUMO/IeHCTBUS MeX/y JIFOAbMU U
M03HAHUST MHPa;

MertarnpejMeTHble ~ pe3yJbTaThl  JIOJDKHbI
Osiagenue YHUBepCalbHbIMU
Mo3HaBaTebHbIMU JeHCTBUSIMU:

B) paboTa c uH(popMarme:

- B/IaZieTb HaBblKaMU TO/yueHWss UHGOpMalUM U3
HMCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITE/IbHO
OCYILeCTBJ/IITh ~ TIOMCK, aHaau3, CUCTeMaTU3alui0 |
VMHTeprpeTanuio uHMOpMaIii pa3uyHbIX BUIOB U (HOpM
Tipe/iCTaB/IeHuUsI;

- CO03/1aBaTh TEKCTbI B pa3/MuHbIX (OpMaTax C Y4eToM
HaszHaueHUs1 MH(GOPMALMY U Lie/IeBOM ayIUTOPUU, BbIOUpast
OTITUMa/IbHYI0 (hOpMY TIpe/ICTaB/IeHHSI ¥ BU3ya/TU3al|Hu;

- WCMO/Mb30BaTh  CpeAcTBa  WH(OPMAI[MOHHBIX U
KOMMYHUKAI[UOHHBIX TEXHOJIOTHIA B peleHnn
KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OpraHM3al[MOHHBIX
3aziau ¢ cobroieHneM TpeOOBaHHWM 3PTOHOMHUKH, TEXHUKH
6e30macHOCTH, TUTHeHbI, pecypcocOepeskeHus, TPaBOBbIX U
3TUYECKUX HOPM, HOPM MHGMOPMAIMOHHOM 6e30MacHOCTH;

- B/afieTb HaBbIKAMU  paclio3HaBaHUSI M 3al[UThI
vHbopMany1, nHHOPMaIMOHHOW 6e30MacHOCTH JIMYHOCTH

OTpa’kaTh:
yueOHbIMU

WjeanbHbIM Ta3; MOJeM CTPOeHUs Tras30B,
JKUJKOCTeW U TBepAbIX  Tel,  TOUYEYHBIN
3/IEKTPUYEeCKUM 3apsif, s/epHas MoJeb aroMa,
HYKJ/IOHHas! Mo/ie/b aTOMHOT'O snpa
TpU pellieHny (Gr3UUecKrx 3a/ay;
IMP6 9. CdopMHUPOBAHHOCTD
MO3WI[MM [0 OTHOIIEHWI0 K  (hu3UuecKoi
vH(popMaLy, 0Jly4yaeMou u3 pasHbIX
HMCTOYHUKOB, YMEHUHN WUCII0/Mb30BaTh I[HU(pOBbIe
TEeXHOJIOTUM [JI1 TIOMCKa, CTPYKTYPUPOBaHUS,
VUHTEpNpeTaliid U TIPe/ICTaB/IeHUs yueOHOU W
HayuYHO-TIOMYJIIPHOM  UH(OpMAaLUY;  pa3BUTHE
YMEHHWM KPUTHMYECKOTO aHalu3a MoaydyaeMou
vH(opMaluu

cobCTBeHHOM

OK 03. IlnanupoBathb
u peann30BbLIBaTh
cobcTBeHHOE
nipogeccroHasbHOe

U JIMYHOCTHOE
pasBUTHE,
TIpeANPUHUMATENbCKY

JINuHOCTHBIE pe3y/bTaThl [O/DKHBI OTpakaTb B UacTU
JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

- CrOCOOHOCTH OLleHMBaThb CHUTyalM0 W TPUHUMATh
OCO3HaHHble pelleHHs, OpPUeHTHPYsACb Ha MOpaJbHO-
HPaBCTBEHHbIE HOPMBI

Y L|eHHOCTH;

-0CO3HaHMe JIMYHOIO BK/aJ B IIOCTPOEHHEe YCTOHYMBOIO

IMP6 9. CdopMHUPOBaHHOCTh  COOCTBEHHOM
MO3WI[MM [0 OTHOIIeHWI0 K  (hu3UuecKoi
vH(popMaLuu, roTy4yaeMoit u3 pa3HbIX
HMCTOYHUKOB, yYMEHUH WCII0/b30BaTh IU(pOBbIE
TEXHOJIOTUM JI/IsT  TIOWCKA, CTPYKTYPUPOBaHUS,
VUHTEpNpeTaliud U TpPe/CTaB/eHUs yueOHOU W

Hay4yHO-TIONY/IApHOM  WHMbOpMalMKM;  pa3BUTHE




10 J1esaTebHOCTb
B TmpodeccruoHa/NbHON
cdepe, UCMIONBL30BaTh
3HaHUs TI0 TIPaBOBOM
u ¢uHaHCOBOM
IPaMOTHOCTH

B Pa3IMUHBIX
YKU3HEHHBIX CUTYaLUsX

Oyayero;

MerTanpeaMeTHble  pe3y/bTaThl  JO/DKHBI  OTpakaTh:
OBnazeHue yHUBepCaTbHbIMU peryisiTUBHBIMU
JIeCTBUSIMU:

a) caMmOOpraHu3aLus:

- CAMOCTOSITeJTbHO  OCYIIeCTB/STh  T03HaBATeIbHYIO
JesITe/TbHOCTh,  BBISIB/IATH ~ MPOOJIEMBI,  CTaBUTh U

¢dopmynupoBaTh COOCTBeHHbIE 33/laud B 00pa3oBaTe/bHOMN
JlesITeNIbHOCTU U JKU3HEHHBIX CUTYaLUsX;

- CaMOCTOSITe/IbHO COCTaBJ/ISITh IJIaH pelleHus pob/eMbl ¢
y4eToM VMMEOLNXCS pecypcos, COOCTBEHHBIX
BO3MOJKHOCTEH

Y TIpeJTIOUTeHUH;

- laBaTh OLIeHKY HOBBbIM CUTYaLUsIM;

Croco6cTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHHIO IIUPOKOM
S5pYJMLIMM B pasHbIX 00/1acTSIX 3HaHWM, I1OCTOSIHHO
TIOBBIIIATH CBOM 00pa30oBaTebHBIN U Ky/IbTYPHBINA YDOBEHb;
0) CaMOKOHTpOJIb:

WCTO/b30BaTh MpueMsl pedieKCUr il OLleHKU CUTYalWy,
BbIOOpA BEPHOT'O pellieHus];

- yMeTb OLIeHMBaTb PHUCKA M CBOEBPEMEHHO IPUHUMATh
pelLleHNs

10 UX CHW)KEHUIO

YMEHUM KPUTUUYECKOTO T10JIy4yaeMou

vH(opMaluu

dHa/l13a

OK 04. 3SddekTuBHO
B3aKMMO/IelICTBOBATh

U paboTtartb

B KOJI/IeKTHBe u
KOMaHzie

JIMUHOCTHBIE pe3yabTdaTbl [AO/DKHBI OTpdXKaTb B YdCTHU
LIEHHOCTH HAYYHOI'O IMTO3HAHMA:

-OB/IafieBaHMe  HaBbIKaMH  yueOHO-HCC/IeJOBaTe/TbCKOM,
MPOEKTHOM

Y CoLiMaIbHOU JleATe/TbHOCTH;

MetanpeiMeTHble  pe3y/ibTaThl  JO/DKHBI  OTPaXKaTh:
OsnageHue YHUBepCaTbHbIMU KOMMYHUKaTHUBHBIMU
JIeCTBUSIMU:

0) coBMecTHasi eATeIbHOCTb:
- IOHWMATh U UCI0/Ib30BaTh NMPEeUMYIIeCTBa KOMaHJHOU
Y UH/IMBU/1ya/IbHOW PabOThI;

[TP6 10. OBnajeHre yMeHUsIMA paboTaTh B TPYIIITe

C BBITIOJTHEHUEM pa3/IMUHBIX COLMAIBHBIX DPOJIEH,
MIaHUPOBaTh ~ pabOTy  TPYIbI, Pal[MOHATbLHO
pacrpesieNiaTh /1eSTebHOCTh B HECTaHJAPTHBIX
CUTYyaIUsX, a[IeKBaTHO OLIEHUBAaTh BKJ/IaJ] KaXXOT0
u3 YUaCTHUKOB TPYIITIbI B peleHye
paccMaTpuBaeMoi mpo0IeMbI




- BBIOMPATh TEMaTUKy U MeTO/[bl COBMECTHBIX JIeHCTBUH C
yueToM OOLMX HHTEePecoB M BO3MOKHOCTeH KaX/oro
u/leHa KOJ/IeKTUBaA;

- MMPpUHHUMATDb nean COBMECTHOM AedaTe/IbHOCTH,
OpPraHM30BbIBATH
N KOOpAWMHHPOBATH AEﬁCTBHH no ee OOCTHXXEHMIO:

COCTaBJIATh IJIaH JIeWCTBUM, paclipefiesiiTb POU C yU4eTOM
MHEHUM y4aCTHUKOB, 00CY>KJaTb pe3y/bTaTbl COBMECTHOMN
paboTshr;

-OL|eHMBAaTh KaueCTBO CBOEro BK/IaZa U KaX0ro y4acTHUKA
KOMaHAbl B OOUWMiA pe3ysbTaT 10 pa3pabOTaHHBIM
KpPUTepHsIM;

-npejiiaraTb HOBbIe MPOEKTHI, OL|eHWBaTh WJeU C MO3ULUU
HOBU3HBI, OPUTMHA/TBHOCTH, IPaKTUUECKOW 3HAUYMMOCTH;
KOOP/IMHUPOBATh
U BBINOJIHATh
BHPTYa/IbHOT'O

Y KOMOVHMPOBaHHOTO B3aUMO/eCTBYS;

-OCYLIeCTB/ISATh TO3UTUBHOE CTpaTeruueckoe IOBe/leHue

B Da3/MYHBbIX CUTyalUsIX, IIPOSIBAATE TBOPUECTBO U
BOOOpaskeHre, ObITb MHUL[UATUBHBIM.
Osnagenue YHUBepCa/lIbHbIMU
JIeUCTBUSIMU:

r) TIPUHSTHE ce0s U APYTUX JTIO/Ie:

- NpPUHMMAaTb MOTHBBI M apryMeHThl APYTUX JOell MpU
aHa/IM3e pe3y/IbTaToB JlesiTe/IbHOCTH

paboTy B  yCIOBUSX  peasbHOTO,

PeryjaaTuBHBIMUA

OK 05. OcyuecTBniaTh
YCTHYIO M NMHCbMEHHYH0

JIMUHOCTHEIE pe3y/bTaTbl [AOJ/DKHBI OTPaXKdThb B YdCTH
3CTeTHYeCKOI'0 BOCIIMTAHUA:

[TP6 1. CcdopMHPOBAHHOCTL TIPeACTaB/IeHUNA O
pos

KOMMYHUKAaLIIO - 5CTeTUUYeCcKoe OTHOILIeHWe K MHPY, BK/IIOUasi 3CTETHKY | U MecTe (PM3MKUM W aCTPOHOMHUM B COBPEMEHHOM
Ha TOCy/apCTBEHHOM | ObITa, HAayYHOTO M TeXHUYECKOrO TBOpUYECTBa, CIIOPTa, | HAYUHOW KapTWHE MUpa, O CUCTeMOoOpasyroieit
A3bIKe Poccuiickoy | Tpyza pomu (U3MKU B pasBUTUM eCTECTBEHHBIX Hayk,
denepalui C y4yeToM | U 0OIIleCTBEHHBIX OTHOILIEHU; TeXHUKHU

ocobeHHOCTelN B 00/1aCTH MaTPUOTHUECKOTO BOCTIUTAHUS TTPOSIBIISATH: Y  COBpeMEeHHbIX TexXHOJOTMM, O  BKjIaje
COLIManbHOT0 -[JleHHOCTHOe OTHOLIEHWe K TOCY[ApCTBEHHBbIM CUMBOJIAM, | POCCUMCKUX
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u KY/JIbTYPHOI'O
KOHTeKCTa

HCTOPUYECKOMY U TIPUPOJHOMY Hac/eZivio, TMaMSTHHKaM,
TpaguLsM HapozioB Poccum, poctwkeHussm Poccum B
HayKe, UICKYCCTBe, CIIOpTe, TEXHOJIOTUSX U TPYZAeE;

MerTanpeaMeTHble  pe3y/bTaThl  JO/DKHBI  OTpakaTh:
OBnazeHue YHUBEpCa/TbHBIMU KOMMYHHUKaTUBHBIMU
JIeCTBUSIMU:
a) oO1eHue:

- OCyLIeCTB/IATh KOMMYHHUKalIUX BO BCEX C(bean JKU3HUH;
- Pa3BE€PHYTO U JIOTUUHO H3/1ardTb CBOKO TOUKY 3DEHHA
C MCI10JIb30BdAHHWEM A3BIKOBBIX CPDEICTB

U 3apyOeXHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKl; TIOHUMaHWe  (U3NUeCKOM  CYILIHOCTH
Ha0JTFOZIaeMBbIX SIBJIEHUM MUKPOMHPA, MAaKPOMHpa U
Meramupa, IIOHMMaHWe pOJM AaCTPOHOMHUH B
MPaKTUYEeCKON  [lesITeTbHOCTM ~ YejioBeKa M
JaJibHeMIlleM  HayuyHO-TeXHUUeCKOM  DPa3BUTHUH,
posn )26V

B (OpMHMpPOBaHUU KPyroszopa M (PyHKIMOHA/IbHOU
IPaMOTHOCTH yesioBeKa TSt pelilieHust
MPAaKTUYeCKUX 3a/1ay

OK 07. CopaeiicTBOBaTh

JIMUHOCTHEIE pe3y/bTaTbl [OOJ/DKHBI OTPaXXdThb B UYdCTHU

ITP6 8. CdopMHPOBAHHOCTb YMEHUSI TIPUMEHSIThb

COXpaHeHH!0 5K0JIOTMUeCKOr0 BOCITUTaHUS: TO/TyYeHHble 3HaHUS U1 OObSCHEHHSl YCIOBUM
OKpy’Katolleld cpefpl, | -  CHOPMUPOBAHHOCTb  9JKOJIOTUYECKOM  KYJbTYpbI, | MpOTeKaHUsi (U3NUECKUX SIBJI€HUM B MpUpOJe
pecypcocOepe>keHHto, | TIOHUMaHue B/IVSIHUS COLMA/IbHO-5KOHOMMUECKUX | U Il TIPUHATHS TMPaKTUUeCKUX pelleHuH
NIPUMEHSITb ~ 3HAHUSA TMIPOLIeCCOB Ha COCTOSTHUE TIPUPOJHOM 1 COLMAbHON CPe/ibl, | B TIOBCEJHEBHOM JKU3HKM [ obecrieueHus
00 W3MeHeHHH | OCO3HaHHWe  TI00a/bHOTO  XapakTepa  JSKOJIOTMUeCKHX | 0e30MacHOCTM TIpU OOpalljeHuH C OBITOBBIMU
KIMMaTa,  TPUHLUIBI | IpoO/eMm; npubopaMM ¥ TeXHWUECKUMU YCTPOWCTBAMH,
GepeXx/IMBOro - IJIaHUpOBaHWe W  OCYLIeCTBIeHWe JeWCTBUM B | COXpaHEHMs 3[0POBbsi M COOMIOJeHHs HOPM
TIPOM3BO/ICTBA, OKpY’Kalolllell cpeJie Ha OCHOBe 3HaHMS Lie/ield yCTOMUMBOrO | S5KOJIOTMUeCKOro  TIOBeJileHWss B OKpY»Karolleid
3¢ peKTUBHO pasBUTHS Ye/IOBeUeCTBa; cpefie; TIOHMMaHWe He0OXOAWMOCTU TPUMeHeHHUs
JleMCTBOBAaTh aKTUBHOE HeMNpUsiTHe [eWCTBUM, TMPUHOCSIIMX BpeJ | AOCTIKeHUH  (U3MKU W TeXHOJOTUH

B ype3BblUaliHbIX | OKpY’Karolleil cpejie JJ1s1 paLiMOHAaIbHOT' O PUPO/I0N0/Ib30BaHUS
CUTYaLUsX

IIK 1.1. TIpou3BoauThb

yCTaHOBKY u

HaCTPOMKY

KOMITIOHEHTOB

aBTOMaTU3UPOBAHHBIX

(uH(bOpPMAaIMOHHBIX)

CUCTEM B 3alUILEHHOM

VICTIO/THEHU U B

COOTBETCTBUU C

TpeOOBaHUAMMU

9KCI/TyaTal[MOHHOU
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JIOKYMeHTaLMH.

ITK 1.3. ObecrieurBaTh
becriepeboiiHyt0
paboty
AaBTOMaTU3UPOBAHHBIX
(uHbOpPMaLIMOHHBIX)
CHCTEM B 3allUII[eHHOM
WCTIO/THEHUU B
COOTBETCTBUH o
TpeOOBaHUSAMU
9KCIUTyaTaLMOHHOU
JOKYMeHTaL[1H.

IIK 1.4. OcyiecTBisaTb
TIPOBEPKY
TeXHUUeCKOTO
COCTOSTHMSI,
TeXHUUeCKOe
o6ciy>KuBaHUe u
TeKYLUH PEMOHT,
YCTpaHATb OTKasbl U
BOCCTaHaB/IMBaTh
paboTocroco6HOCTh
aBTOMaTU3UPOBAHHBIX
(uHbOpPMaIMOHHBIX)
CUCTEM B 3alUILeHHOM
VICTIOJIHEHUH.

IIK 2.3. OcymecTBisaTb
TeCTHpOBaHUe

GyHKUMNA  OTJe/IbHBIX
NIPOrpaMMHBIX U
IIpOrpaMMHO-

afnrnapaTtHbIX  CpeJCTB
3alUThI HHGOPMALIUH.

[1IK 3.1. OcyuiecTBiiTh
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YCTaHOBKY, = MOHTaX,
HaCTPOWKY u
TEeXHUUECKOe
obcy)KuBaHUe
TEXHUUECKUX CPe/ICTB
3aIUThl UHGOPMALUK B
COOTBETCTBUH C
TpeOOBaHUSAMU
5KCITyaTaluOHHOU
JIOKYMeHTaL[1H.

[IK 3.4. OcyuecTBiATh
V3MepeHue rapameTpoB
¢GOHOBBIX IIyMOB, a
TaK)Ke bu3nyeckux
rojied,  CO3/laBaeMbIX
TeXHUUECKUMH

CpeAcTBaMU  3all[UThI
vH(OopMalu.

IK 3.5.
OpraHu3oBbIBaTh
OT/ie/IbHbIe paboThI TIO
(dbr3MYecKom 3amuTe
00BEKTOB
vH(OpMaTH3aL1H.
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2. CTpyKTypa U cojiep)kaHue 001eo0pa3oBaTe/IbHOM JUCIMILIHHbI

2.1 O6beM JUCHMITIUHBI U BUABI y4eOHO# pabdoThl

Buj yue6Hoi1 padoThI

O0BeM B yacax

IIpomexyTouHas arTrecTanys (3K3aMeH)

O0Bem 00pa3oBaTe/TbHOM MPOrPaMMBbI JUCHUTLIHHBI 144
OcHoBHOe coep)xaHue 120
B T.4Y. MPAaKTUYECKHX 3aHATUH 32
TeopeThuYeCcKre 3aHATUS 88
nabopaTopHbIe 3aHATHUS 24
0,5

(Ha 1 crygeHTa)
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2.2, TemaTUueCcKuH IJIaH U CO/iep)KaHue JUCIUIVIMHBI « DU3uKa»

Cuna. MpuHUMN cyneprno3uumMmn cun. BTopolt 3akoH HblOTOHa A1t MaTepuasibHOM TOYKM B MHEpLMabHOM

HaumeHoBaHue [Cojep)kaHue yueOHOro marepuasia (OCHOBHOe ¢ mNpodecCHOHAIBHO OpPHEHTHPOBaHHOe),00bem [ Dopmupye
Pa3/je/ioB U TeM JlabopaTopHbIe M MPAKTHYECKHe 3aHATHSA, MPUKJ/IAJHOH MOAY/Ib (MPY HA/TMYUH) JacoB [Mble
KOMIIeTeH
1185058
1 2 3 4
Pa3pesn 1. Pu3nKa ¥ MeTo/ibl HAYyYHOI'0 IO3HAHMS 4
Tema 1.1 Copep)xaHue yue0HOro Marepuasa 4 OK 03
Brenenue du3mKa - HayKa o npupoge. HayuHble MeToAbl MO3HAHMUA OKPYXKatoLLero Mmnpa. Posib akcnepuMeHTa u teopumn OK 05
B MpoLecce MO3HaHUS NPUPOAbl. IKCNEPUMEHT B ¢usMKe. MogaenmpoBaHue OU3UYECKUX SBAEHUA U
npoueccoB. HayuyHble runotesbl. Pusnyeckne 3aKoHbl U TeopuU. paHULbl NPUMEHUMOCTU GU3UYECKUX
3aKOHOB. [puHUMN cOOTBETCTBUA. POoNb 1 MecTo PM3NKN B GOPMUPOBAHUM COBPEMEHHOM HAYYHOM KapTUHbI
MUPA, B NPaAKTUYECKON AeaTeNbHOCTU Nt0AEN
Paspgen 2. MexaHnuka 20 OK 01
Tema 2.1 CopepxaHHe yue0HOro MaTepuasa 4 OK 02
Kunematunka MexaHunyeckoe pgpmxeHue. OTHOCUTENBbHOCTb MEeXaHMYeCcKoro ABuxkeHus. Cuctema otcyeTta. TpaeKktopus. OK 04
MepeMellieHne, CKOPOoCTb (CpeaHAas CKOPOCTb, MIHOBEHHAst CKOPOCTb) U YCKOPEHWE MaTepuanbHOM TOYKU, UX OK 05
MPOEKLMM Ha OCU CUCTEMbI KOoOpAUHAT. CIOXKEHNE NEPEMELLLEHUIN U CTIOXKEHNE CKOpOCTEN. PaBHOMepHoe U OK 07
pPaBHOYCKOPEHHOE MPAMOJIMHENHOE ABUMXeHWe. FpadUuKM 3aBUCMMOCTM KOOPAMHAT, CKOPOCTU, YCKOPEHWUS, 1K
NnyTM U MepeMeLleHns MaTepuasbHOM TOUYKM OT BpeMeHU. CBoboaHoe najeHue. YckopeHue cBo60HOro
nageHusi. KpuBonnHemHoe ABuXKeHWe. [BMKEHUE MaTepuasibHOW TOUYKM MO OKPYXXHOCTU C MOCTOSIHHOM Mo
MOJIy/Il0  CKOPOCTbIO.  YI/IoBasi CKOPOCTb, JIMHEMHas cKopocTb. [lepuog uM  yactoTa obpalleHus.
LleHTpocTpeMUTeIbHOE YCKOpeHue. TeXHUYECKMe YCTPOMCTBA M MpaKTMYecKoe MpUMEHeHMe: CnUAoMETP,
OBWXEHNE CHapAZ0B, LeNHbIE U peMEHHbIE Nepeaayn
[IpakTHyeckue 3aHATUS
MpakTuyeckue paboTbl:
MN3mMepeHMe MIHOBEHHOW CKOPOCTU. MccneioBaHME COOTHOLLEHUS MeXAy MyTAMU, NPOMJEHHbIMM TEJIOM 3a
nocsefoBaTesibHble PaBHbIE MPOMEXYTKM BPEMEHU MPU PABHOYCKOPEHHOM [ABUXKEHUM C HayanbHOWM
CKOPOCTbIO, paBHOM Hy/0. M3ydeHuUe ABMMKEHUS LUApPUKa B BA3KOWM KMUAKOCTU. M3ydeHue ABUXKEHMs Tena,
OpPOLLEHHOrO rOpU3oHTaIbHO
Tema 2.2 Copep)xaHue yue0HOro Marepuasia 6
/IlnHaMuKa MpUHUMN OTHoCcUTeNnbHOCTM Fanunes. MNepsbiii 3aKoH HbloTOHa. MHepLumanbHble cucTeMsl oTcyeTa. Macca Tena.
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cucteMe oTcdeTa (MCO). TpeTuit 3akoH HblOTOHA A8 MaTepuasbHbIX TOYEK. 3aKOH BCEMUPHOrO TATOTEHUS.
Cuna TskecTn. lNepBas KocMmyeckas ckopoctb. Cuaa ynpyroctu. 3akoH N'yka. Bec Tena. TpeHue. Bugbl TpeHus
(nokos, ckoNbXeHus, KadeHns). Cuna TpeHns. Cyxoe TpeHune. Cuna TPEHUS CKOJIbXKEHUS U CUJ1a TPEHMUS MOKOS.
KoadpduumneHT TpeHms. Cnna conpoTMBAEHMA NPU ABUXEHUM Tena B XUAKOCTU man rase. NoctynatenbHoe m
BpallaTesibHoe ABM)KeHWEe abCoNOTHO TBEPAOro Tesa. MOMEHT CUJibl OTHOCUTE/IbHO OCKU BpalleHus. lNneyo
cunbl. YcnoBus paBHoBecusi TBepgoro tena B NCO. TexHn4eckme ycTponcTBa U MpPaKTUYeCcKoe NMpUMeEHEHHUE:
NOALWNMHUKK, ABMKEHNE NCKYCCTBEHHbIX CMYTHUKOB

HpaKTI/I‘—IeCKI/Ie 3dHATHA

MpakTnyeckue paboTbi:

W3yuenue [BWKeHWs Opycka T0 HAK/JIOHHOW IUIOCKOCTHA TIOZ, [€MCTBHEM HECKONbKUX CHIL
VccnepnoBaHve 3aBUCMMOCTA CUJT YTIPYTOCTH, BO3HUKAWOLIUMX B Ae(OpMHUPOBaHHON TMpyXUHE U
pe3rHOBOM 00pasije 0T BeJIMUMHBI UX AedopMaru

JlabopaTopHbIe 3aHATHS

JlaboparopHasi pabora 1. VcciemoBaHue ycC/ioBUM paBHOBECHsI TBEp/OTO Tejla, WMEOIIero 0Ch
Bpall[eHUs

Tema 2.3
3aKOHEI
COXpaHeHUsI
MexXaHHKe

Copep)xaHue yue0HOro MaTepuasia

B

MexaHnuueckasi pabora u MomHOCTb. KuHeTnueckasi sHeprus. IloTeHIManbHasi SHeprus. 3akoH
COXpaHeHUsT MeXaHWYeCKoW SHepruu. PaboTa Cwibl TS)KECTH W CWIBI YIpyrocT. IIpuMmeHeHue
3aKOHOB COXpaHeHMs. VIcronb3oBaHMe 3aKOHOB MeXaHWKHU [i7s1 00bsICHeHUS /IB)KeHUsSI HeOeCHBIX Ter
Y [/1s pa3sBUTHSI KOCMUYECKMX MCC/Ie[l0OBaHWM, I'PaHUL[bl NPUMEHMMOCTU KIaCCUYeCKOM MeXaHHKH.
Vimnynbc MaTepranbHOM TOUYKM (Tesla), CUCTEMbl MaTepUa/IbHbIX TOUeK. VIMITy/IbC CHIIbI M U3MeHeHHe
UMITy/IbCa Tejla. 3aKOH coxpaHeHusi ummysnbca B MCO. PeaktuBHOe nBwkeHue. Pabora cuibl.
MouHocTs  cubl. KuHeTWueckasi SHeprusi MaTepuanbHOW TOUKM. TeopeMa 00 W3MeHEHWH
KUHeTWYeCcKoW  SHeprud. IloreHuuanbHass  SHeprus. IloTeHuuanbHass  SHeprus  YIpyro
nedopMUpoBaHHOM TpY)KWHBI. [loTeHLManbHasi SHeprusi Tena BOAM3M TIOBEPXHOCTH  3eMJIH.
[MoTeHIMabHbIEe M HETIOTEeHLMaIbHble CU/bl. CBs3b pabOThI HEMOTEHIUATbHBIX CHJI C U3MeHeHUeM
MeXaHUUeCKOM >5Hepruy CHUCTeMbl Tesl. 3aKOH COXPaHEHUs MeXaHW4YeCKOH SHepruu. YIpyrue H
HeyIpyrue CTOJIKHOBEHUS]

ITpakTryeckue 3aHsITHS

[TpakTryeckue paboThI:

W3yueHre CBsi3M CKOPOCTed Tes TpU HeynpyroMm yzape. VcciemoBaHue cBsi3u paboThI CUTBI C
M3MeHeHHeM MeXaHUUeCKOH SHepryu Tesa.

TexHrnyeckre yCTPOWCTBAa M TpaKTHUecKoe TpHMeHeHHe: BOJOMET, KOmep, MPY)KWHHbIM IMHCTOJeT,
JBVKEHHE UCKYCCTBEHHBIX CITYTHUKOB U PaKeT.
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Wcnonb30BaHWe 3aKOHOB MeXaHUKU AJid 00BICHeHUS JABYDKeHHS HeOeCHBIX TeNl U AJId pa3BUTUA
KOCMHUYECKUX HCCHEAOB&HHﬁ, rpaHvlibl TIPUMEHHUMOCTU K/IaCCUUeCKOM MeXaHHUKHU. I/IMI/ITaL[I/IH
HeBeCOMOCTH

JlabopaTopHbIe 3aHATHS 2

JlabopaTopHast pabota 2. MccnemoBaHue CBsi3u pabOThI CU/bI C U3MEHEHHEM MeXaHWUeCKOW SHepruv

TeJla Ha IpUMepe pPacTsKeHUs] Pe3MHOBOr0 JKI'yTa

Pa3pen 3. MonekyisipHasi pu3nKa ¥ TepMO/JHHAMHUKA 32 OK 01

Tema 3.1 Co/iep)xaHue yue0HOro Marepuasa 8 OK 02
(OCHOBBI OCHOBHbIE TMOJIOXKEHUS MOJIEKYNSPHO-KMHETUYECKOM TEOPUM M UX OMbITHOE 06OCHOBaHME. bpoyHoOBCKoe OK 03
MOJIEKYJ/IIPHO- aBuxeHune. Andodysus. Xapaktep ABUKEHUS U B3aUMOAENCTBUSA YacTUL, BellecTBa. Moaenu CTpoeHus rasos, OK 04
KUHeTUYeCKOU YKUJKOCTEN M TBEPAbIX TENl U OOBSCHEHME CBOMCTB BELLECTBA HA OCHOBE 3TUX Mojenein. Macca u pasmepbl OK 05
TeOpUU Monekyn. KonundectBo BewectBa. [loctosiHHas ABoragpo. TennoBoe paBHoBecue. TemnepaTypa U ee OK 07

nsmepenue. LLkana temnepatyp Uenbcnsa. Mogenb ngeansHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYASPHO-

KWHETUYECKOM TEOPUN WNAEA/IbHOIO ras3sa. AbcontoTHas TEMMEPATYPa KaK Mepa cpep,Heﬁ KMHETUYECKOM

SHEPIrnn TEMJIOBOro ABMXXEHUA 4YaCTUL, rasa. LLkana TEMMNEPATYP KenbBunHa. [a30Bble 3aKOHbI. YDaBHeHMe

MeH,u,eneeBa-KnaneﬁpOHa. 3aKoH ﬂ,aanOHa. V|3OI'IpOLI,ECCbI B naeaJibHOM rase C noCtoAaHHbIM KOJINYECTBOM

BewlecTBa. [paduyeckoe npepcTaB/ieHMe M3OMPOLECCOB: M30TepMa, WM30Xopa, u3ob6apa. TexHuyeckue

YCTPOMCTBA M NPAKTUYECKOE NPUMeEHeHMe: TepMoMeTp, bapomMeTp

npaKTMHeCKVIe 3aHATUA

MpakTnyeckne paboTbl: M3MepeHne Macchbl BO3flyXa KNacCHOM KoMHaTe. MccnefioBaHMe 3aBUCUMOCTU MeEXAY

napamMeTpaMm COCTOSIHUSA Pa3peXKeHHoro rasa

JlabopaTopHble 3aHATUSA 2

JlabopaTopHasi pabota 3. V3yueHue OfHOTO M3 W30MPOLIECCOB
Tema 3.2 Co/iep)kaHde yue0HOro MaTepuvasia 10
OCHOBBI BHyTpeHHsis sHeprusi. Pabora W Teruionepefiaua. KoMuecTBO TeI/IOThI. Y pPaBHEHHE TeIJIOBOTO
TePMOJIMHAMUKY | OasaHca. [TepBoe Hauaso TepMoArHAMUKU. AMabaTHbIHM mpoljecc. Bropoe Hauano TepMOAWHAMUKH.

TeruioBble pgeuratesv. KIIJ TeruioBoro pgpurarens. OxpaHa npupogbl. TepmoauHaMUuecKast
crcteMa. BHyTpeHHsIst SHeprusi TEpMOJUHAMUYECKOH CUCTEMBI U CTIOCOOBI ee u3MeHeHus. KonmruecTBo
TeTUIOThl U paboTa. BHyTpeHHsisi SHeprusi OAHOATOMHOIO H/leasbHOrO rasa. Bujsl Teruionepejauu:
TeIJIONIPOBOAHOCTb, KOHBEKLUs, M3J/lyueHHe. Y[ejbHasg TeIUIOEMKOCTb BelllecTBa. KosimuecTBo
TeTUIOTHI TIpU Teriornepeaaue. [ToHsiTrie 06 agrabaTHoM mpotiecce. [TepBbIii 3aKOH TePMOJAWHAMUKH.
[IpuMeHeHUe TepBOTO 3aKOHAa TepPMOJWHAMUKKA K H3o0mpoleccam. ['paduueckas uHTepripeTalys
paboThl raza. Bropoil 3akoH TepMoAWHAaMUKU. HeoOpaTWMOCTb TIpOI[eCCOB B TpHpo/jie. TerioBbie
MaiyHbl. [TPUHIIUIIBI IeHCTBUS TEIJIOBbIX MalivH. [IpeoOpa3oBaHUsl SHEPIUM B TEIUIOBBIX MalllMHAX.
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KosdduipeHT nonesHoro fefcTBus TeryioBou MaimHbl. Lluka KapHo v ero ko3 uijreHT 1ojie3HOro
JercTBUsl. JKoslornueckre Tpob/ieMbl TeryiosHepreTUKU. TexHUUYeckre YCTPOMCTBA U MPaKTUUecKoe
TIpUMeHeHUe: IBUraTe/lb BHYTPEHHEr0 CrOpaHusi, ObITOBOM XOJIOW/IbHUK, KOHAUIIMOHED

Belwectea. [lociefoBatesibHOE, MNapaj/ieslbHoe, CMELWAaHHOe COoeAMHEeHMEe MpPOBOAHMKOB. PaboTa

JlabopaTopHbIe 3aHATHS 2
JlabopaTopHasi pabota 4. MI3MepeHue ye/bHON TEMJIOEMKOCTH

Tema 3.3 Copep)xaHue yue0HOro Marepuasia 8

ArperaTtHblie Mapoobpa3zoBaHne U KoHAeHcauusi. UcnapeHue u KuneHue. ABGCOMOTHAs UM OTHOCUTE/IbHAS B/IAXKHOCTb

COCTOSIHUS BO3/yXa. HacbIlWEeHHbIN nap. YAenbHas Tensota napoobpasoBaHus. 3aBUCMMOCTb TEMMEPATYPbl KUMEHUS OT

BellecTBa v pasneHus. Teepgoe Teno. Kpucrtanamyeckue u amopodHble Tena. AHU30TPONMS CBOMCTB KpUCTannoB. Xuakue

ca3oBbIe Kpuctannel. CoBpeMeHHble MaTtepuasbl. MnaBneHue n Kpuctanamsaums. YaenbHas TenaoTta naaBiaeHus.

Mepexo/bl Cy6numaums. YpaBHeHue TenaoBoro 6anaHca
IIpakTryeckue 3aHITHS
[MpakTtyeckass paborta: TexHuWUecKWe YCTPOWCTBA W TMpAKTHUECKOe TIPUMeHeHWe: TUTPOMeTp U
TICUXPOMETpP, KaJl0opUMeTp, TEeXHOJOTUM TIOyYeHUs] COBPeMEeHHBIX MaTepuasioB, B TOM YHCJIe
HAHOMAaTePUaJiOB, U HAHOTEXHOJIOTUU
JIaGopaTopHbIe 3aHATHS 2
JlabopaTopHasi pabota 5. Onipe/iesieHre BJIaXKHOCTH BO3/1yXa

Pa3pen 4. dneKTporiHaMHKa 36

Tema 4.1 Copep>xaHue yueOHOro MaTepuasia 12 OK 01

OJIEKTPOCTATUKA | INEKTpU3aums Ten. INEKTPUYECcKUin 3apsg. [Ba BUAA dNeKTPUYECKUX 3apsaoB. [IPOBOAHUKK, ONINEKTPUKM U OK 02
NoJlyNPOBOAHMKKN. 3aKOH COXpaHEHMs IMEKTPUYECKOro 3apsaa. BsanmopaelicTBue 3apsagoB. 3akoH KysoHa. OK 03
ToYeUHbIN INEKTPUYECKUIA 3apsaf. DNEKTpUYeckoe nose. HanpsyKeHHOCTb 3/1eKTpuYeckoro noss. MpuHumn OK 04
CynepnosnuuMm 3NeKTpUYecKnx nonen. JIMHUM  HanpsKeHHOCTM 3neKTpudeckoro nons. Pabota cun OK 05
aNeKTpocTatnyeckoro nons. [loTeHuman. PasHocTb noTeHumanoB. [POBOAHUKM U OUINEKTPUKM B OK 07
3N1EKTPOCTAaTUYECKOM  nose.  [uanekTpuyeckass  MNPOHULAEMOCTb.  DNEKTPoeMKoCTb.  KoHpaeHcaTop.
DJIEKTPOEMKOCTb MJIOCKOrO KOHAEHCaTopa. JHEPrUs 3apsXKEHHOTO KOHIeHcaTopa
MpakTnyeckmne 3aHATUA
MpakTnyeckne paboTbl: MI3MepeHUe 3/IEeKTPOEMKOCTM KOHJeHcaTopa. TexHWYeckue ycTpoinctBa U
NpaKTUYeckoe TMpUMEHEHUE: 3IEKTPOCKOMN, 3/IEKTPOMETP, 3/IEKTPOCTaTMYecKas 3aluTa, 3asemjeHue
3/1IEKTPONPUBOPOB, KOHJEHCATOP, KOMMPOBA/IbHLIN annapaT, CTPYMHbIA NPUHTEP

Tema 4.2 Copep>kaHue yueOHOro MaTepuasia 10

TTocTOSTHHLIN INEKTPUYECKUIN TOK. YC/TIOBUS CYLLLECTBOBAHUS 3JIEKTPUYECKOro ToKa. MICTOYHMKM TOKa. Cuna ToKa. MoCTOSHHbIN

S7IEKTPUYeCKui | Tok. HanpsikeHue. 3akoH OMa Ans ydacTKa Lenun. dNeKTpuyeckoe conpoTusieHne. YenbHoe conpoTuBaeHne
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TOK. TOKH
pa3/IMuHbIX
cpenax

B

3/IEKTPUYECKOro TOKa. 3akoH [koyns-JleHua. MOLLHOCTb 3/IEKTPUYECKOro TOKa. DIEKTPOABUMNKYLLLAS Cua U
BHYTPEHHEE COMPOTUBNEHNE UCTOYHMKA TOKa. 3aKoH OMa A8 MOJIHOM (3aMKHYTOM) 3NEKTPUYECKON LLEenu.
KopoTkoe 3aMblKaHMe. D/IEKTPOHHAs MNPOBOAMMOCTb TBEP/AbIX METaNN0B. 3aBUCMMOCTb COMPOTUBJIEHUS
MeTaNNoB OT TeMrnepaTypbl. CBEPXMNPOBOAMMOCTb. INEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHbIX
ny4ykoB. MonynpoBogHuKK. CoBCTBEHHasi M MpUMECHas NPOBOAMMOCTbL MOAYNpPoOBOAHUKOB. CBOWMCTBA p-n-
nepexoga. NonynpoBoAHMKOBLIE NPUOOPbLI. INEKTPUYECKUIA TOK B pacTBOpax W pacrnaBax 31eKTPOJIUTOB.
DNEeKTpoAUTUYECKas Aamccoumaums. DNEKTPOAMU3. DNEKTPUYECKUt TOK B rasax. CaMoCTosATeNbHbIA WU
HecaMocCTosATeIbHbIN pa3psas. MonHus. MNaaszma

HpaKTI/ILIeCKI/Ie 3dHATHA

[TpakTnueckass pabora: TexHHuUeckwe YCTPOWCTBA M TPAKTUYECKOe TIPUMEHEeHHe: aMIIepMeTp,
BOJITMETP, PeoCTaT, UCTOUHUKU TOKa, 3/7eKTpOHarpeBare/ibHble NPUOOPHI, 3/1€KTPOOCBETUTEbHbIE
npubOpel, TEPMOMETD COTPOTHB/IEHUS, BaKyyMHBbId [JHWOJ, TEePMHCTOPbI M (OTOPE3UCTOPHI,
NIOJTyTIPOBO/IHUKOBBIM /IU0/], Fa/IbBaHUKA

JIabopaTopHbIe 3aHATHSA

JlabopaTopHasi paboTta 6. V3ydyeHre CMeIIaHHOTO COeJJMHEHUST Pe3HCTOPOB.
JlabopaTopHasi pabota 7. VI3MepeHue 3/1€KTPOABMIKYIEN CU/Ibl UCTOUHHMKA TOKA M €ro BHYTPEHHEro
COMNPOTHUBJ/IEHUS

Tema 4.3
MarHutHoe
rose.
DJIEKTPOMarHuT
Hasi UHAYKLIWS.

CopepxaHHe yue0HOro MaTepuasa

lMocTosiHHbIE MarHuTbl. B3anmmMopaeincTBMe MNOCTOSAHHbIX MAarHMTOB. MarHutHoe mnone. BeKTop MarHWTHoMn
MHAYKUMK. TIpUHUMN CyneprnosuumMn MarHUTHbIX nonen. JIMHUM MarHMTHOM WHAYKUMK. KapTuHa NMHUIA
MarHMTHOM MHAYKUMW NONS MOCTOSAHHbIX MarHMTOB. MarHMTHoe none NpPoBOAHWKA C TOKOM. KapTuHa NMHUIM
MHAYKUUM MarHUTHOroO noJsis AJIMHHOIO MNPSIMOro MPOBOJAHMKA M 3aMKHYTOrO KOJIbLLEBOro MpPOBOAHMKA,
KaTyWlKn c¢ TokoM. OnbIT IdpcTeaa. BzanmoaenctBne npoBoAHMKOB C TOKOM. Cuna Amnepa, ee Moaynb U
Hanpa.neHue. Cnna JlopeHua, ee MoAy/b U HanpaB/ieHMe. [IBMXKEHNE 3apsXKEHHOM 4YacTuLbl B OAHOPOAHOM
MarHutHoMm nose. Pa6ota cusnbl JlopeHua. fBneHue 3/1eKTPOMarHMTHOM MHAYKUUK. [TOTOK BEKTOpPA MarHUTHOM
MHAYKUUW. DNIEKTPOABWXKYLLAS CUAA MHAYKUMWU. 3aKOH 3NeKTpoMarHuTHom uHaykuum ®Papages. Buxpesoe
3/IEKTPUYECKOe MNoJie. INEKTPOABMIKYLLLAS CMAa MHAYKUUM B MPOBOAHMKE, ABWMXKYLLEMCS MOCTYNaTesbHO B
0OHOPOAHOM  MarHutHoM noJsie. [lpaBuno JleHua. WHAYKTMBHOCTb.  fIBAEHME  CAMOMHAYKUUM.
INEKTPOABMKYLLASA CUJIa CAMOMHAYKUMN. IHEPTUS MArHUTHOIO MOAS KaTyLIKU C TOKOM. DNEKTPOMarHUTHoe
none

HpaKTI/IquKI/Ie 3dHATHA

MpaKkTnyeckne paboThbl: M3yyeHne MarHUTHOIO NOoJiA KaTyLLKK C TOKOM.
TexHUUeCKre yCTPOWMCTBA W TPAKTUYECKOe TMPUMEHEHHe: MOCTOSIHHbIE MarHUThl, 3/IeKTPOMarHUThI,
3/1eEKTPO/BUraTe b, YCKOPUTEJIU 3/IeMEHTapHbIX YaCTUL], UHAYKLMOHHAs MeYb
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JIabopaTopHbIe 3aHATHS

JTaboparopHasi paboTta 8. ViccieoBaHue AeHCTBHsI TTOCTOSIHHOTO MarHUTA Ha paMKy C TOKOM
JlabopaTopHasi pabota 9. Vi3yueHue siB/ieHUs] 37IEKTPOMarHUTHON MHYKIUU

Pa3pen 5. Kosredoanus v BosiHbl. OniTHKa

24

Tema 5.1

CopepxaHue yue0HOro Marepuasia

MexaHuuecKre
15
S/1eKTPOMarHUTH
ble KosjebaHus U
BOJTHBI

KonebatenbHasi cucrema. CBobojHble MexaHW4yeckre KosiebaHus. ['apMoHHMYeckre KosiebaHUs.
[MTepuos, yactoTa, amruutyza u (asza Kosebanuit. [IpyKUHHBIN MasTHUK. MaTeMaTHUeCKUN MasiTHUK.
YpaBHeHue rapMoHUYecKHX KosiebaHui. [IpeBpaiijeHue SHepruu Npy rapMOHUYECKMX KoseOaHusX.
KonebaTenbHelii KOHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHLBIe KOebOaHusl B WfealbHOM KoseOaTesbHOM
KOHType. AHajorvsi MeX/Jy MexXaHWUeCKUMH M 3/1eKTPOMAarHUTHBIMU KosiebaHusmu. Popmysia
TomcoHa. 3akOH COXpaHeHUsl SHepruM B WJeaTbHOM KojeOaTtenbHOM KOHType. IlpescTaBieHue o
3aTyxarlyx KosiebaHusx. BbIHyK/leHHble MexaHW4eckue KoseOaHusi. PesoHaHc. BbIHyX[eHHble
3/IeKTPOMarHuTHele Kosiebanus. [lepemenHblii TOK. CHHYCOW/IANMbHBINA TlepeMeHHbIN TOK. MOILJHOCTD
IepeMeHHOr0 TOKa. AMIUIMTY/IHOe M [elCTByHOlljee 3HauyeHWe CU/Ibl TOKAa M HampshKeHUs.
Tpanchopmarop. TIpon3BoacTBO, Mepefaya v notpedsieHre 3/1eKTPHUUeCKOi SHePrud. JKOJIOTMYecKre
PUCKM TIpU TNPOU3BOJCTBE 3/IeKTPUUECKOM SHepruu. KynbTypa HCHO/Ib30BaHUS 3/1€KTPOSHEPrMU B
TOBCeIHEBHOW JKU3HU

IIpakTryeckue 3aHsITHS

[TpakTrueckue paboTwl: VcciemoBaHre 3aBUCMMOCTH TEPUO/ia MasbIX KoieDaHUM Tpy3a Ha HUTH OT
JJIMHBI HUTU U Macchl rpy3a. TexHuyeckue yCTpPOMCTBa M MPaKTUUeCKoe MpUMeHeHHe: 3/1eKTPUUeCKui
3BOHOK, 'eHepaTop NepeMeHHOr0 TOKa, IMHUU 371eKTponepeay

10

OK 01
OK 02
OK 04
OK 05
OK 07

JlabopaTopHbIe 3aHATHS

JlaboparopHasi pabora 10. McciemoBaHue TepeMEHHOTO TOKa B LIeMM W3 TOC/e0BaTebHO
COeIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U Pe3UCTopa

Tema 5.2
OrnTuka

FeoMeTpuyeckas onTuKa. MpsAMOJIMHEMHOe pacnpocTpaHeHue cBeTa B OJIHOpoAHOM cpede. Jlyy cBeTa.
TouyeyHbIn UCTOYHUK cBeTa. OTpa)keHue cBeTa. 3aKoHbl OTpakeHus cBeTa. locTpoeHue u3ob6pakeHuin B
NAOCKOM 3epkane. [lpenomieHvMe cBeTa. 3aKOHbl MpefoMeHus cBeTa. AGCOMIOTHBLIM  MOKasaTesb
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npenomneHus. MonHoe BHyTpeHHee oTpakeHue. lMpefesibHbI YroN MOJHOrO BHYTPEHHEro OTPaXXeHUs.
IOucnepcuns ceeta. CNOXHbIA cocTaB 6enoro ceeta. Liper. Cobuparolme M paccemBaroiye AnMH3bl. TOHKas
MH3a. DOKYCHOE paccTosiHUE M oNTUYecKas cuia TOHKOM JIMH3bI. MNocTpoeHne N306paXkeHnit B cCobUpaloLmnx 1
paccenBatoLLMX AnH3ax. DopMyna TOHKOMN NINMH3bI. YBenudeHue, aaBaemMoe AnH30M. MNpeaensbl NpUMeHUMocCTH
reomMeTpuyeckon OnTUKU. BonHoBas ontuKa. MHTepdepeHums cBeTa. KorepeHTHble WMCTOYHUKU. YCI0BUS
HabNOAEeHUS MAaKCUMYMOB M MUHMMYMOB B UHTEPdEPEHLIMOHHOM KapTUHE OT ABYX CUH(}A3HbLIX KOrepeHTHbIX
MCTOYHMKOB. [lndpakums ceeta. JndpaKUMOHHas peLleTKa. YcI0BMe HabMAeHUS rNaBHbIX MaKCUMYMOB Npwu
nageHMM MOHOXPOMAaTUYECKOTO CBETA Ha AMDPAKLUMOHHYIO pelleTKy. Monspusaums ceeTa

HpaKTI/ILIeCKI/Ie 3dHATHA

[TpakTtrueckure paboTel: HabsozeHue aucriepcur cBeta. TexXHUUECKHe YCTPOMCTBA U MPAKTHUECKOe
NpUMeHeHHe: OUKW, Jyma, ¢oToanmnapar, MpPOEeKLMOHHbINA anrnapaT, MWKDOCKOM, TeJecKor,
BOJIOKOHHAsi OTITHKA, AU(paKIMOHHAasI pellieTKa, MoJIsIpOU/I, TeJleCKOI

JlabopaTopHbIe 3aHATHS

JlaboparopHas pabora 11. OrnpefesieHre MoKa3aTesist IPeIOMJIeHHs CTeK/Ia
JlaboparopHast pabota 12. VicciejoBanre CBONCTB M300pa>keHUH B JTMH3aX

Pa3zgen 6. OcHOBBI cielia/IbHOU TEOPUM OTHOCHTE/TbHOCTH

OK 01

Tema 6.1

CopepxaHue yueOHOro MaTepuasa

OCHOBBI TEOpUHU
OTHOCUTEJILHOCT
1%}

lPaHUUbI NPUMEHMMOCTU KAacCUYECKOM MeXaHWKW. [locTynatbl cneumanbHOM TeopUM OTHOCUTENbHOCTM:
WHBAPWMAHTHOCTb MOJAY/S CKOPOCTM CBeTa B BaKyyMe, TMPUHUMN  OTHOCUTENbHOCTM  DWHLUTENHA.
OTHOCUTENBHOCTL OLHOBPEMEHHOCTU. 3aMef/ieHMe BPEMEHU U COKpalLeHWe AJMHbIL. JHEepPrns U UMMyabC
pPensTMBUCTCKOM YacTmubl. CBA3b MACChl C S3HEPTMEN U UMMYJIbCOM PENITUBMUCTCKOM YacTULbl. DHEPTUS MOKOS
CBOOOAHOM YacTULLbI

OK 02
OK 04
OK 05
OK 07

Pa3pen 7. KBanToBas (¢usuka

18

Tema 7.1 Co/iep)xaHue yue0HOro Marepuasa

DJ1eMEeHTbI ®oToHbl. PopMyna lMNnaHka cBA3K aHeprum GoToOHAa C €ero YactoTon. IHepPrua U uMnynbc GoToHa. OTKpPbITUE U

KBAHTOBOU nccnepgoBaHue ¢otoapdekta. OnbiThl A.l. CtonetoBa. 3akoHbl $oToaddeKTa. YpaBHEHME DUHWITENMHA AN

OITUKU doToadpdekrta. "KpacHasa rpaHmua" dotoaddekrta. [asneHue ceeta. Onbitbl IM.H. JlebegeBa. XnmMunyeckoe
JenctBnme ceeta. TexXHWYECKMEe YCTPOMCTBA WM MNPAKTUYECKOe MNpuUMeHeHue: $oTosneMeHT, $GoToaaTuMK,
CONlHeYHas 6aTtapes, CBeToAno,

Tema 7.2 Copep>kaHue yueOHOro MaTepuasia

CtpoeHue aToMa

Mogens atoma Tomcona. OnbiTel Pe3epdopza no paccesiHuto -yactuy. [lnaHeTapHas Mozienb aTtoMa.
[Moctynatel bopa. M3nyyeHue u morsoileHde (OTOHOB TMpH Tepexofie aTtoMa C OAHOTO YPOBHS
SHepruM Ha JApyrol. Buzbl crnekTpoB. CHekTp ypoBHeM 5HepruM atomMa Bofopoja. BosHoBbie
cBorictBa yactull. BosHel e Bpoinisa. KopnyckynspHO-BO/HOBOM aAyanusM. CrHiOHTaHHOe U
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BBIHY>)K/IeHHOe u3myueHue. [Tudpakiiys 371eKTPOHOB B KPUCTa/laX. Y CTPONUCTBO M TIPUHIUN PabOThI
naszepa. TexHWuUecKWe yCTPOMCTBA U TMpaKTHUYeckoe TIPUMEHEeHMe: CIIeKTpalbHbIA aHa/Iu3
(cekTpocKom), jla3ep, KBAHTOBbI KOMIIbIOTED

IIpakTryeckuve 3aHsITHS

I[MpakTrueckas pabota: HabsogeHue MMHeMUaToro Cuekrpa

Tema 7.3
IATOMHOE S71pO

Copep)kaHue yyebHoro marepmana

DKCMEPUMEHTbI, [O0KAa3blBAlOLME CJOXKHOCTb CTpoeHus sapa. OTKpbITME PaguMOaKTUBHOCTU. OnbIThbl
Pesepdopaa no onpegeneHuto cocTaBa pagMOaKTUBHOIO M3ydyeHus. CBoncTBa anbda-, 6eTa-, ramma-
n3nyyeHus. BamsHue paamnmoakTMBHOCTM Ha YKMBble opraHmM3mbl. OTKpPbITUE NPOTOHA U HEMUTpoHa. HyknoHHas
Momenb aapa [enseHbepra-MBaHeHKo. 3apsap sapa. MaccoBoe umcno sagpa. Msotonbl. Anbda-pacnag.
DNEKTPOHHbINA M MO3UTPOHHbLIN GeTa-pacnag. FaMMma-ussydyeHre. 3aKOH pPaauoOaKTMBHOIO pacnaga. dHeprus
CBSI3U HYKJIOHOB B sfpe. AaepHbie cusbl. edeKT Macchl siapa. AaepHble peakuuun. [leneHne n cuHtes agep.
AnepHbin peaktop. TepMosaepHbIn cuHTe3. [pob6ieMbl M NePCNEKTUBBI SAEPHON SHEPTETUKN. IKONOTUYECKME
acneKkTbl A4epPHOM 3HEPreTUKWU. INeMeHTapHble YacTuupl. OTKpbITUE MNO3UTPOHa. MeToabl HabAAeHUS U
perncTpaunm aneMeHTapHbix Yactuul. PyHaameHTanbHble B3aUMOAENCTBUSA. EAMHCTBO PpU3MYECKOM KaPTUHBI
Mupa

lMpakTnyeckmne 3aHATUA

MpaKTnyeckne paboThbl: MccnegoBaHue TpekoB Yactul, (no rotoesiM potorpaduam).
TexHUYEeCKMe YCTPOMCTBA U MPAKTUUYECKOE NpPUMEHEHWe; N03UMETP, KaMepa BuibCoHa, sifiepHbIA peaKkTop,
aToMHas bomba

Pa3zgen 8. D1ieMeHTHI aCTPOHOMMH U aCTPO(H3NKHU

OK 01

Tema 8.1
DJIEMEHTBI
aQCTPOHOMUU

1 acTpoU3MKH

CopepxaHue yueOHOro MaTepuasa:

JTanbl pa3BUTUA acTpoHOMUK. [pUKNagHOE M MUPOBO33pPEHYECKOe 3HaYeHMe acTpoHOMUKU. Bug 3BesgHoro
Heba. Co3Be3ams, apKkue 3Be3abl, NaHeTbl, UX BUANMOeE aBuxKeHue. ConHevHas cuctema. [lnaHeTbl 3eMHOM
rpynnbl. MnaHeTbl-ruraHTbl. Manble Tena ConHevHol cucteMbl. ConHue, doTochepa n atMochepa. CoHeyHas
aKTUBHOCTb. MCTOYHMK 3Heprum CosHUA W 3Be3d. 3Be3gbl, MX OCHOBHbIE XapaKTePUCTUKKU. [dunarpamma
"'cneKTpanbHbIA KJlacC - CBETUMOCTb". 3Be34bl [1aBHOM MNocnefoBaTebHOCTU. 3aBUCUMMOCTb ''Macca -
CBETMMOCTbL" AN 3Be3f, [JJaBHOW nocnefoBaTeslbHOCTU. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMeHHble
npeacTaBAeHNs O MPOUCXOXKAEHUM U 3BoJIoLMK COoNTHLA M 3BE3/,. DTanbl XXU3HM 3Be34,. MaeyHbin MNyTb - Hawwa
lanaktnka. CnupanbHas cTpykTypa lanaktuku, pacnpeneneHune 3sesg, rasa v nolan. MonoxeHme u gBMxKeHue
CosiHua B Fanaktuke. Tunbl ranakTmk. Maockas n chepudeckas noacuctemMbl Fanaktukn. Paguoranaktmku m
KBa3apbl. YepHble abipbl B SApax ranaktuk. BceneHHas. PacwmpeHne BeceneHHol. 3akoH Xab6na. PasberaHue
ranaktmk. Teopusi bonbworo B3pbiBa. PennktoBoe um3snydeHne. MacwrtabHas CTpykTypa BceneHHoM.
MeTaranaktuka. HepelueHHble Npo6aeMbl aCTPOHOMUM

OK 02
OK 03
OK 05
OK 07
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Na6opaTtopHbie 3aHATUSA 2
JlaboparopHast pabota 13. HabstojeHust HEBOOPYKEHHBIM TJ1a30M C HCI0/Ib30BaHHeM KOMITbIOTEPHBIX
TIPUIOKEHUH /IJIS1 OTIpe/iesiIeHUs] TTOJIOXKeHUsT HeOeCHbIX 0OBEKTOB Ha KOHKDETHYIO ZIaTy: OCHOBHBIE
co3Be3/ust CeBepHOTO TMOJTYIIApHs U SIPKHUEe 3Be3/Ibl
JTaGopaTopHbIX paboT 24 OK
,
K
JIeKIIUM ¥ NMPaKTHYeCKUX 3aHATHH 120
IIpomexyTouyHas arrecTanus (OK3aMeH) 0,5

Bcero:

144
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3. Y cii0BUs peaM3aliiy NporpamMmel 0011e00pa3oBaTeIbHOM JUCIMIUIMHBI

3.1 TpeOoBaHHUsI K MaTepHATbHO-TEXHUYECKOMY 00ecreyeHHIo
B cootBetcTBUM ¢ Tpeboanusmu ®I'OC COO K marepuanbHO-TeXHUUECKOMY 00ecrieueH o
yueOHOTO Tmpoljecca 0a30BbIi ypOBeHb Kypca (M3MKM Ha YPOBHE CpefHero o0Iero
oOpa3oBaHUsl [IOJDKEH W3y4aThCsl B YCJIOBUSIX KabOwHeTa (U3MKM WIM B YC/IOBUAX
MHTerpUPOBAHHOTO KaOMHeTa IMpeJMeTOB eCTeCTBeHHO-HAayyHOro LuKia. B kabuHete ¢uy3vku
JOJDKHO OBITH HeobxoanMoe ylabopaTtopHoe 0060OpyjOBaHWe AJIsI BBITIOJIHEHHUsS YKa3aHHBIX B
nporpaMme 10 ¢U3MKe TpaKTUYeCKUX paboT W JeMOHCTpaljoHHOe 00opyZoBaHuUe.
IemMoHcTpalioHHOe — 0OopyzoBaHue (opMHpYyeTCs B COOTBETCTBUM C  TIPUHLIATIOM
MHUHHMAJTbHOM I0CTaTOYHOCTH M 00ecrieurBaeT MOCTAHOBKY MePeUYrCIeHHbIX B TIPOrpamMMe I10
(¢u3MKe K/IIOYEBBIX [€MOHCTPAL[Ui [/l MCCIe[O0BaHUs W3y4yaeMbIX sIBJIEHHH U TIPOLIECCOB,
IMITUPUYECKUX U (PyH/aMeHTa IbHBIX 3aKOHOB, MX TeXHWYeCKUX NpuMeHeHUH. JlabopaTtopHoe
obopyoBaHue 1151 1ab0paTOPHBIX U MPAKTUYECKUX paboT (hOPMUPYETCs B BUJje TeMaTHUECKUX
KOMITJIEKTOB M o00ecrieurBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha [JBYX OOydYaroImyxcs.
TemaTrueckre KOMIUIEKTBI JIabOpaTOpPHOTO 00OpY/OBAaHUSI [JO/DKHBI OBbITH TIOCTPOEHBI Ha
KOMITJIEKCHOM HCIT0/Tb30BaHUM aHATOTOBBIX M LIU(PPOBBLIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
W3MepUTe/IbHBIX CUCTEM B BHU/le [IU(POBBIX TaOD0PaTOPUH.
Ob6opyznoBaHue yueOHOro KabuHeTa:
- TI0CaJJ0UHbIe MeCTa 0 KOIMUeCTBY 00yUaroLmxcs;
- paboyee MeCTO Mpero/jaBareris;
- KOMILJIEKT yueOHO-Har IsITHBIX TI0COOHIA;
- KOMIIJIEKT 3/IEKTPOHHBIX BH/IeOMaTepUaroB;
- 3aJ]aHUs 171 IPOBEPOYHBIX PaboT;
- IpodeCCHOHATBHO OPUEHTHUPOBAHHbIE 33/JaHNS;
- MaTepHaJbl FK3aMeHa.
TexHUUYeCKre cpeJicTBa 00yUeHUs:
- TIepCOHAJTLHBIN KOMITBIOTEP C JIML[eH3MOHHBIM TMPOrPaMMHBIM 00ecrieueHreM;
- TIPOEKTOP C FKPAaHOM.
- 3as1bl (6MOMMOTEKA, UMTATBbHBIN 3aJ1 C BBIXO/IOM B MH(OPMALIMOHHO-Te/IeKOMMYHHUKALIUOHHYIO
ceTb VIHTepHeT)
JleMoHCTparMoHHOe U labopaTopHOe 060pyfoBaHNe

3.2 MudopMmaijoHHOe o0ecrieueHne 00yueHust

[nsi peanu3aliy TIpOrpamMMbl JUCLUIUIMHBI OMOnvoTeuHbli ¢oHA o00Opa3oBaTenbHON
OpraHu3aluM J0/DKeH UMeTh MedaTHble W/WIN 37IeKTPOHHbIe yueOHWKHM W pa3paboTaHHbIE B
KOMITJIeKTe C HUMU yueOHble 1ocoOus (MIpY Ha/lMuKM), JOMyIIeHHble K WCII0/Ib30BaHUIO TIPU
peanu3anu  00pa30oBaTeNbHBIX TIPOrPaMM CpeJHero MpogecCHOHaTBHOTO 00pa3oBaHwUs,
peanu3yembIx Ha 6a3e OCHOBHOTrO 061iero o6pa3oBaHus’.

[Mpu peanu3anyy MPOrpaMMbl AUCLIUIIMHBI BO3MOXKHO HCIIO/Ib30BaHHE 3T€KTPOHHBIX
oOpa3oBaTe/sibHBIX ~ pPECypCoB, [JOMYIIeHHbIX K  WCIOJAb30BAaHWIO TPH  peayu3alyu
006pa3oBaTe/bHbIX TIPOrpaMM CpeziHero obiero obpasoBaHust’.

® Iprkas MuHKCTepCTBa MpocBelleHus Poccuiickoit ®epepaiiy ot 5 Hos6ps 2024 r. N 769 «O6 yTBepKaeHuH
denepabHOTO  TIepeuHsl y4eOHWKOB, [OMYILEHHBIX K WCIO/Mb30BAaHUIO TP  peajM3allid  WUMEROLIUX
TOCYZapCTBEHHYIO aKKpeJUTali0 00pa3oBaTe/bHbIX IIPOrpaMM HauyajbHOrO OOIIlero, OCHOBHOrO OOIIIero,
cpesHero oOujero o0pa3soBaHWs OpraHU3aL{UsMH, OCYILLeCTB/SIIOIIMMK 00pa3oBaTeNbHYI0 [eATeNbHOCTb, U
YCTaHOB/IEHWH TIpeJie/IbHOr0 CPOKa MCIIO/Ib30BaHUsl UCK/IOUEHHBIX YueOHUKOB U pa3paboTaHHbIX B KOMIIEKTe C
HUMHU YUeOHBIX 110coOuii» (B akTyanbHOU pefakimi). CcbUIKa Ha YKa3aHHBIN MPUKa3 akTyanbHa Ha 20.02.2025 .
* TIprka3z MuHKcTepCTBa npocBelienus Poccuiickoit ®epeparnuu ot 18 uronst 2024 r. N 499 "OG yTBepKAeHUH
(esiepa/lbHOTO TIepeuHsi 3/7eKTPOHHBIX 00pa30oBaTebHBIX PeCcypCoB, JOIYIIEeHHBIX K HCIONb30BAaHUIO IIPH
peanu3alyd MMEOIIMX TOCYAapCTBeHHYI0 aKKpeAUTALMi0 00pa3oBaTe/bHBIX MPOrpaMM HauajbHOro o6Iero,
OCHOBHOTO 00I111ero, cpeHero obiero oobpa3oBanusi» (B akTyaabHOU peakimu). CchUIKa HA YKA3aHHBIN MPUKa3
akTyanbHa Ha 20.02.2025 r.
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4. KoHTpOJIb U OLIeHKa pe3y/IbTaTOB 0CBOeHHs 0011[e00pa30BaTe/IbHON JUCIHUITHHBI
KoHTpo/1b W OIleHKa pe3y/bTaTOB OCBOEHHsi 001je0Opa3oBaTe/bHON JUCLIATUIMHBI

PaCKphIBAIOTCSl yepe3 AUCLMIUIMHApHbIe pe3y/ibTaThbl, HarpaBjieHHble Ha (hopMUpOBaHUe

001X ¥ mpodeccroHanbHBIX KOMIIETEHLIMH 10 pa3fienaM M TeMaM COJep)KaHHus y4eOHOro

MarepHana.

Ko u HauMeHoOBaHHe

Pa3pgen/Tema

Ty oleHOYHbIX

(opMHpyeMbIX KOMIIeTeHIHI MepOonpHATHI
OK 01. Beibupats criocobsl pemtenusi Pasaen 2. Temsl 2.1., 2.2., 2.3. | YCTHBIH 01poC;
3aja4 npodeccuoHansHol Paspen 3. Temel 3.1., 3.2, 3.3. | - (DPOHTa/BbHBINA
/leATe/IbHOCTH  MPUMEHMTebHO | Paspen 4. Temsi 4.1., 4.2., 4.3 | O1poG;
K pa3/IMuHBIM KOHTEKCTaM Paszen 5. Tembi 5.1., 5.2., 5.3. | - OLieHKa
Pazzen 6. Tema 6.1 KOHTPOJIBHBIX paldoT;
Pasgen 7. Temsl 7.1, 7.2, 7.3 - Habmoperne 33
XOJIOM  BBITIOJIHEHUS]

Pa3nen 8 Tema 8.1
ITo/c®

OK 02. Vicnonb3oBaTh COBPEMEHHBIE
CpefCTBa MOMCKa, aHa/Iv3a

Y MHTepIripeTalyy uHGopMaLuu

1 WHPOpPMAalLMOHHbIE TeXHOIOTUH
NSt BBITIOJTHEHUSI 3a/a4
rpogecCUoHa/IbHOM JesiTeNTbHOCTU

Pazpen 2. Temnr 2.1., 2.2., 2.3.
Pazpgen 3. Temnr 3.1., 3.2., 3.3.

Pa3znen 4. Temn1 4.1., 4.2., 4.3

Paspen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1

Paspen 7. Temwr 7.1, 7.2, 7.3
Paznen 8.

ITo/c

OK 03. [InanupoBatb
M peajM30BbIBaTh  COOCTBEHHOE
npodeccroHabHOE U JIMYHOCTHOE

Paspen 1. Tema 1.1

Paspen 3. Tems! 3.1., 3.2., 3.3.

Pasnen 4. Temn1 4.1., 4.2., 4.3

B3aMO/IeHiCTBOBaTh U paboTtaTrhb
B KOJIJIEKTHBE U KOMaH/ie

pasBuTHe,  TIPEANPUHMMATENLCKYIO| Pasnes 8 Tema 8.1
J1eaTe/IbHOCTb TTo/c

B ripogeccoHa/IbLHOM cdepe,

MCTI0/1b30BaTh 3HaHUS

Mo TpaBOBOM U (hMHAHCOBOM

PaMOTHOCTH B Pa3/IMUHbIX

PKM3HEHHBIX CUTYaLUsX

OK 04. ObdekTuBHO| Pasgen 2. Temsl 2.1., 2.2., 2.3.

Paspen 3. Temsr 3.1., 3.2., 3.3.

Pa3znen 4. Temn1 4.1., 4.2., 4.3

Paspen 5. Temnrl 5.1., 5.2., 5.3.

Pazgen 6 Tema 6.1
Paszpen 7. Temnl 7.1, 7.2, 7.3
ITo/c

OK 05. OcyujectBisaTe yCTHYHO
Y THMCbMEHHYK) KOMMYHHMKAaLMIO
Ha rocy/lapCTBeHHOM SI3bIKE
Poccuiickorn ®Pefiepaliu C  y4eToOM|
ocobeHHOCTel COLIMAIbHOTO

Y KyJIbTYPHOT'O KOHTEKCTa

Pazpen 1.

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

Pasnen 4. Temn1 4.1., 4.2, 4.3

Paspen 5. Temsrl 5.1., 5.2., 5.3.

Pazgen 6. Tema 6.1

Paszpen 7. Temnl 7.1, 7.2, 7.3
Pa3pen 8 Tema 8.1

nabopaTopHBIX paboT;
- OLIeHKA BBIMOJIHEHNS]
nabopaTopHBIX paboT;
- OLIeHKa
MPaKTUUECKUX
(pelieHust
KaueCTBeHHbIX,
PaCUeTHBIX,
1podeCcCUOHATBHO
OPUEHTUPOBAHHBIX
3a/1au);

- OLIeHKa
3a/laHuK;
- HabsrogeHue 34|
XOIOM  BBITIO/IHEHNS]
VH/IUBU/TY a/TbHBIX
MPOEKTOB M  OILeHKQ
BBITTOJTHEHHBIX
MIPOEKTOB;

- 9K3aMeH

pabor

TeCTOBBIX

> TIpodheccroHanbHO OPUEHTUPOBAHHOE CoZepKaHe (CofiepyKaHue MPUK/IaZHOro MO/YJIs).
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ITo/c

OK 07. CopelcTBOBaTh COXPaHEHHUIO
OKpY>Katolei cpeppl,
pecypcocOepexxeHuto, TIPUMEHSITh
3HaHUs 00 W3MeHeHWH K/IMMara,
TTPUHLIUATIBI OepexMBOTO|
MPOU3BO/ICTRBA, 3¢ (deKTUBHO|
[eMCTBOBaTb B Upe3BbIUaMHbBIX

CUTYyalHAX

Paspen 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

Paspen 5. Temsr 5.1., 5.2., 5.3.

Pazpgen 7. Temnb1 7.1, 7.2, 7.3
Pa3gen 8 Tema 8.1
ITo/c

5. UndopManyioHHO - 6UO/THOTEeUHOE 00ecreueHue

OcHoOBHas JiMTEeparypa:

1. ®wusuka. ba3oBblii ypoBeHb. YueOHUK /IS CpeAHUX MTPOheCCUOHATBHBIX OpTraHU3al|i.
Astopsr: IlypeiieBa H. C., Baxeesckasa H. E., Vcaes [I. A., Hapyrun B. M. 2025 —

512c.

2. ®wusuka. [Ipaktukym 1o peutenuro 3azau. ABtopsl: [lypeieBa H. C., BaxeeBckas H.
E., Vcaes [I. A., Yapyrux B. M. 2025 — 236c¢.

Jlomo/tHMTe TbHASA IMTEpaTypa:

1. Msxkumes I'.51. ®usuka. 10 kacc : yueb. a1s o6ieo0pa3oBar. yupexxjeHuii: 6a3oBblil U
npo¢un. ypoBuu / I'. . Msakuwes, b. b. Byxosues, H. H. Corckuii; oz pen. B. U.
HuxkonaeBa, H. A. [TapdenTtrseBoii. — 19-e u3g. — M. : [Ipocseienue, 2010. — 366 c.: u.

— (Knaccuyeckuii Kypc).

2. Msxkumes I'. 4. ®usuka. 11 knacc: yueb. gis o6ieo6pa3oBaT. OpraH1salyii ¢ MpUiL. Ha
3JIeKTPOH. HOcuTesie: 6a30BbId U rpodus. yposuu / I'.51. Mskwies, b.5. Byxosnes, B.M.
Uapyrun; o pen. H.A. [TapdenTseBoii. — 23-e u3fg. — M.: Ilpocseenue, 2014. — 399 c.

[4] n. nn. — (Knaccuueckuii Kypc).
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HNnTepHeT-pecypchl:

e

g o

10.
11.

12.

13.
14.

15.

http://www.physics.ru — oTKpbITasi pu3HKa.

http://www.fizika.ru — ®u3suka.ru.

http://fisika.home.nov.ru — Toneko B @PU3MKE COJIb.

http://www.gomulina.orc.ru — BUPTya/ibHbIA MeTOUYECKUN KabuHeT yuuTessi PU3NKU U
aCTPOHOMHUH.

http://physics.nad.ru/physics.htm — cait «®u3nKa B aHUMaLUsIX».

http://www.int-edu.ru/hage.php?id=931 — mMacTep-knacc «>KuBast prszvka».

http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab _raboty f.htm

—udposas naboparopust «Apxumez». JlabopaTopHble paboThI 10 (HU3MKe.

http://somit.ru/index demo.htm - BUpTyanbHbIe labopaTopyy (MHTEPAKTUBHbBIE MOE/N
Pas3/IMUYHBIX NIPOLIECCOB).

http://www.school.edu.ru — od¢uLuanbHBI  CepBep  POCCHMMCKOrO  LIKOJIBHOIO
obpa3oBaHwusl.

http://festival.1september.ru — ®ecTrBanb Nejaroruueckux uien «1 ceHTsOps».

http://www.riis.ru — MexayHapogHass oOpa3oBaTesibHasi accolyarnys. 3afiaudl  —
COZIefiCTBYE Pa3BUTHIO 00pa30BaHUs B Pa3/IMUHbBIX 00/1aCTsIX.

https://www.metod-kopilka.ru/fizika.html —  BU/IEOYPOKH, TIpe3eHTal|H,
KOHCIIEKTbI, TECThI, JITAHUPOBAHUE U JIP. MaTepHasIbl 10 (pU3MKe.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueGHbIe GHIBMBI IO (GU3MKE IO pa3zienam.

http://metodportal.ru/articles/srednjaja-shkola — MeToarueckuii moprai.
https://simplescience.ru/collection/video — ¢pu3nueckrie OMbITHI B OBITY.
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BHGKTPOHHBIE 06pa3OBaTEJ'lebIe pecypchl:

1. Msxkwumes I'.51. ®usuka 10 k1. [DnekTpoHHbIi pecypc]: YueOnuk / I'.. MsKuiies u ap.. —
2-e  wu3p. — M. Ilpocsewenne, 2015. - 416 «c¢. - Pexum pocryna:
www.alleng.ru/d/phys/phys217.htm.

2. Mskuiies I'.51. ®usrka, 11 k1. [DneKTpoHHblii pecypcl: Yuebuuk / I'.51. Msikuies u ap.. —
2-e  w3p. — M.: Ilpocsewenwe, 2015. - 416 ¢ - Pexum jgocryna:
www.alleng.ru/d/phys/phys258.htm.

3. Tenpeniureiin JI. O ®usuka. 10 k1. [D71eKTpoHHBIH pecypc]: B 2-x yacTsx. 3a[jauHuK st
obmeobpazoBar  yupexzaenuid. — M.: MuemosuHa, 2009. - Pexum JocTymna:
www.alleng.ru/d/phys/phys374.htm.

4. PoivkeBry A. H. ®usuka. 3agaudvk. [DnekTpoHHbiii pecypcl: 10-11 xm. — M.: [Ipoda,
2006. - Pexxum poctyna: www.twirpx.com/file/246871/.
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