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1. OBIIAS XAPAKTEPICTUKA PABOYEN ITPOT PAMMBI
OBIIIEOBPA30BATE/IbHOM JUCIIUTIINHBI

OOujeobpa3oBaTenibHasi  JUCHUIUIMHA — «@PU3UKa»  SAB/AsSETCS  00s3aTe/IbHOM  YaCThbIO
ob11ieoOpa3oBarelbHOTO IMK/Ia 00pa3oBaTe/IbHOM TporpaMMbl B cooTBeTcTBHH ¢ PI'OC CIIO
44.02.01 NomkosbHOe 006pa3oBaHue

1.2. Ilen ¥ nIaHMpyeMble pe3y/IbTaThl 0CBOEHUA JUCLUIINHBI:
1.2.1. lenu fUCUUN/IMHBI:

CojiepkaHue TIpOrpaMMbl 0011je00pa3oBaTe/TbHON AUCHUIUTMHBI DU3MKa HarpaBieHo Ha
JOCTIKEHUe CIeIYIOLIUX Liesei:

® (opmupoBaHHe y 00yUarOIUXCsl YBEPEHHOCTH B 1IEHHOCTH 00pa30BaHuUsl, 3HAUMMOCTH
bu3nuecKWx 3HaAHWW JJi1  COBPEMEHHOro  KBaJM(PUIIMPOBAHHOTO  CIieldajucTa  Ipu
OCYIIIeCTBJ/IEHUM ero MpodecCcroHaNIbHOM /lesTeTbHOCTY;

® (hopmupoBaHUe eCTeCTBeHHO-HayYHOM IPaMOTHOCTH;

® oB/ajieHue crieldduuecko cucteMor GU3MUYECKUX TIOHATHUM, TePMHHOJIOTUEN U
CUMBOJTUKOU;

® 0CBOeHHe OCHOBHBIX (PU3MUECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTel;

® OBJafieHWe OCHOBHBIMM MeTO/IaMU HayUHOTO MO3HaHHs TIPUPO/IbI, UCII0/Ib3YeMbIMU B
busuke (HabsrOZieHHe, OMUCaHWe, W3MepeHHWe, BBIABW)KEHWE THUIOTe3, TpPOBeZieHHe
9KCIIepUMeHTa);

® OB/IaJileHVe YMeHUsIMU 00pabaThiBaTh JAHHBIE SKCIIEPUMEHTa, 00BSICHATD TIOJTyYeHHbIe
pe3y/bTaThl, YCTaHAB/IUBAaTh 3aBUCUMOCTH MeXXAy (M3NUeCKUMHU BeJIMUMHAMU B HaOJr0jaeMoM
sIB/IEHUY, [leflaTb BbIBO/IbI;

® (bopmupoBaHue YyMeHHs pelllaTh pU3nMUecKre 3afiau pa3HbIX YPOBHEH CII0KHOCTH;

® pa3BuUTHe T[I03HaBaTeNbHBIX HWHTEPeCOB, WHTE/UIEKTYalbHBIX M  TBOPUYECKHUX
CIOCOOHOCTEN B Mpoliecce MPUOOpPeTeHUst 3HAHUH C UCIO/Ib30BaHUEM pa3/IMUHBIX UCTOUYHHUKOB
vHbOpMalid ¥ COBpPeMeHHbIX HMH(OPMALIMOHHBIX TEeXHOJIOTHH; yMeHUM (HOpMyaIUpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TO3UI[MI0 TI0 OTHOIIEHWIO K (u3nueckod HHGMOpPMaIWH,
T0/Ty4aeMOM U3 pa3HbIX UCTOUHUKOB,

® BOCIMHWTaHUe UyBCTBa FOPJOCTH 38 POCCUUCKYIO (hU3UUECKYIO HaYKY.

1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOEHHsI 00111e00pa30oBaTe/IbHOM AUCHUILIMHBI B
cootBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6uue komreteHiuu (ganee — OK) u npodeccroHanbHble KoMmreTeHuu (fganee — I1K)
®I'OC CIIO B COOTHECEHUU C IMYHOCTHBIMM, MeTanpeAMEeTHbBIMU U MPeIMeTHbIMU pe3yJ/ibTaTaMu
obyuenusi 6a3zoBoro ypoBHs (ganee — [TP6) ®I"OC COO npezcTap/ieHbl B TabsuLe:



Kojg u HauMeHoBaHHe
(opMupyembIx
KOMIIeTeHIM

OK 01. Beibupatsk crioco6bt
peleHus 3a7au
ripoeccroHabHOM
JeATe/TIbHOCTH TIPUMEHUTETEHO
K Pa3/IMuHbIM KOHTEKCTaM

IInanupyemMslie pe3y/ibTaTbl 0CBOEHHUA AVCIUILIUHBI

Oo1ue

JIMUHOCTHEIE pe3y/abTaThl AOJ/DKHBI OTPAXKATb B UdCTH
TPYAO0BOI'O BOCITUTAHUA:
- TOTOBHOCTB K TPYyAY, OCO3HAHME LIEHHOCTHU MdCTePCTBa,

TpyZAo/to0ue;

- TOTOBHOCTb K aKTUBHOMH JesITe/TbHOCTH
TeXHOJIOTHUECKOU

W COLMajbHOM  HamnpaB/IeHHOCTH,  CIIOCOOHOCTH
WHMLIMMPOBaTh, IJIAHUPOBaTb W CAMOCTOSITE/IbHO

BBITOJIHSTh TaKyH0 /1eTeIbHOCTb;
- WHTepeCc K pa3iuuyHbIM cdepaM npodecCUoHaTbHOM
JesiTeTbHOCTH,

- TOTOBHOCTb U  CIIOCOOHOCTE K 0Opa3oBaHUIO
¥ caM0o00pa30BaHUI0 Ha MPOTsHKEHUU BCeH JKU3HMY;
MertarnpegmMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:
OsnazieHve YHUBEPCATbHBIMHU yueOHbIMU
M03HaBATeIbHBIMU JAeHCTBUSIMHU:

a) 6a30BbIe JIOTHUECKUe [IeHCTBUS:

CaMOCTOSITeJILHO (OPMY/IMPOBATh M aKTyaJM3UPOBATh
npobsiemy, paccMaTpUBaTh ee BCECTOPOHHE;
yCTaHaB/IMBaTh CYI[eCTBEHHBIN MPU3HAK WIA OCHOBAHMUS
IJIi  CpaBHeHWs, Kmaccupukauuu ©  0000IeHus;
OTIpe/IeNIATh 1eJ AeITe/IbHOCTH, 3a/laBaTh MapaMeTphl U
KPUTEPUH

UX  JIOCTHDKEHHS,
TIPOTHUBOPEUUs

B PaCCMaTpPUBAEMBIX SIBJIEHUSIX

0) 6a30BbBIe HCC/IEZI0BATEILCKUE TeHCTBUS:

BBIABJ/IATD 3dKOHOMEPHOCTHU u

JucnuninHapHble

ITP6 1. ChopMHUPOBaHHOCTh TIPECTaBJIEHUN O POJH
U Mecte (GU3MKM M aCTPOHOMHUU B COBpPeMEHHOM
HayYHOU KapTHHe MHUPa, O CUCTeMOOoOpa3yrolell posiu
¢busuku

B pasBUTUU
COBpPEMEHHBIX TEeXHOJIOTMM, O BK/a/le POCCUMCKUX U
3apy0e)KHbIX yueHbIX-(D)M3MKOB B Da3BUTHE HayKuy;
NoHMMaHue (U3UYeCcKOl CYIIHOCTA Hab/roaeMbIx
sBJIeHWA MHMKPOMHMpa, MakKpoMupa U Merammpa;
TIOHUMaHue pou aCTPOHOMHUU
B IPaKTUUeCKOW  /lesATeIbHOCTH
Ja/lbHeMlleM Hay4YyHO-TeXHUUeCKOM Ppa3BUTUM, DOJU
(0)2€3714%1

B (opMUpoBaHUM Kpyrozopa H (yHKLMOHATbHOU
IPaMOTHOCTH YesiOBeKa [/l pelleHHsl MPaKTUYecKUX
3ajau;

[TP6 2. CdopMHPOBaHHOCTh yMEHWI pacIio3HaBaTh
¢usnyeckre sBAeHUs (TIPOLIECChI) U OOBSCHATH
WX Ha OCHOBe M3yueHHbIX 3aKOHOB, PaBHOMEpHOe
¥ PaBHOYCKODEHHOe TpsIMOIMHeHOoe
cBoOOZIHOe TIaZieHue Tesl, ABWKEHHE 110 OKPYKHOCTH,

€CTeCTBEHHbIX HAYK, TeXHUKU U

yes/ioBeKd nu

JIBIDKEHUe,

WHepLUs, B3aUMOJeHCTBHe Tesl, KosebaTesabHOe
[IBIDKEHUE,  De30HaHC,  BOJIHOBOe  JIBIKEHUE;
middys3uss, OpOyHOBCKOe [BIDKEHHWE, CTpPOeHHe

JKUIKOCTeH U TBepAbIX Tesl, W3MeHeHHe oObema Tesl
rpu HarpeBaHUU (oxnaxxaenun), TeIUI0BOe
paBHOBecHe, HCIlapeHue, KOHJeHCalus, IIaB/ieHue,



- BJa/IeTh HaBbIKaMHM yueOHO-UCC/Ie[I0BaTeIbCKOU U

MPOEKTHOW  /IeATe/IbHOCTH, HAaBbIKAMH  pa3pelleHust
npobiem;

- BBIABASATL  TPUUMHHO-C/IEAICTBEHHbIE  CBSI3M U
aKTya/JM3UpOBaTh 3ajlauy, BbIABUraTh THUIIOTE3y ee

pellieHusl, HaxOJuUTh apryMeHTbl [Jis JOKa3aTe/lbCTBa
CBOUX YTBEPKIAEHWM, 3a/laBaTh MapamMeTpbl U KPUTEPUU
pellieHus;

- aHa/IM3MPOBATh TOJIyYeHHbIe B XOZie pellleHus 3a/lauu
pe3y/ibTaThl, KPUTUUECKH OI|eHUBaTh WX JOCTOBEPHOCTb,
TIPOrHO3UPOBATh U3MeHeHUe B HOBBIX YCIOBUSX;

- yMeTb TIePeHOCUTh 3HaHWS B TI03HABATe/NbHYIO |
TIPAKTUUECKYIO YaCTU JKU3HEeesTe/IbHOCTH;

- YMeTb MUHTErpUpOBaTh 3HAHUS W3 Pa3HbIX IPeJMeTHBIX
obacreii;

- BBI[BUTATh HOBBIe WJeM, TpejjiaraTb OpPUTHMHA/IbHbIE
TIOJXO/IbI U PellleHus;

- TIPOSIB/ISATH CTIOCOOHOCTH UX UCII0/Tb30BaHUS B
TI03HaBaTe/IbHOM U COI[MaIbHOU TpaKTUKe

KpUCTaj/IM3aLus, KureHue, BIaKHOCTb BO3/lyXa, CBSI3b
CpeJiHer KWHeTUYeCKOU SHepruM TeIIOBOr0 JBYKEeHUS
MoOJIeKy/1 ¢ abCcoIIOTHOM TemIlepaTypoii, TOBBIILIEHHE
[aBJIeHUS rasa TIpH ero HarpeBaHUU
B 3aKpbITOM COCyJe, CBSI3b MeXJy IlapaMeTpamu
COCTOSIHUSA Ta3a B U30MPOLieccax; 3/7eKTpusaLys Tell,
B3aUMO/|eMCTBHE 3apsi/loB, HarpeBaHue MPOBOJHUKA C
TOKOM, B3aUMO/IeNCTBUE MarHuroB,
3/IeKTPOMarHuTHasi MHAYKLUS, JelCTBHe MarHUTHOIO
T0JIs1 Ha TPOBOJHUK C TOKOM
Y IBWXKYILIUICS 3apsifi, 37IeKTpOMarHuTHbIe KoJiebaHust

Y BOJIHBI, TMPSIMOJMHENHOe pacpoCTpaHeHWe CBeTa,

OTpakeHwe, TipesioMJIeHue, uHTepdepeHIus,
nvdpakLys

W Tongpu3auys  CBeTa,  JAUCIepcusi  CBeTa;
(doToanekTpruueckuii 3¢ deKkT, CBeTOBOe [aBjieHue,
BO3HMKHOBEHHE  JIMHeMYaToro  CrheKTpa  aroma
BOZIOPO/a, ecTeCcTBeHHas " HCKYCCTBEHHast
Pa/Ii0aKTHUBHOCTb;

I1P6 3. Bnagenue OCHOBOIIOJIATr at0LUMU
buznueckumMu MOHSTUSIMU u Be/IMUMHaMU,
XapaKTepU3yHoLIUMU ¢dusuueckue TIPOL{eCChI
(cBsi3aHHBIMM ~ C  MeXaHWYeCKUM  JBWDKEHUEM,

BSHI/IMO,E[EI\/’ICTBI/IEM TeJ/I, MeXaH14YeCKUMHU KoJie0aHUAMU

U BOJ/IHAMH; dTOMHO-MOJIEKY/JIADHBIM  CTPO€HUEM
BeleCTBa, TEIVIOBBIMHU IIpOLeCCaMU; 3JIEKTPUUYECKHUM 1
MaIrHUTHBIM T10/IIMH,

3JIGKTPOMAIrHUTHBIMHA

3JIEKTPUYECKHNM TOKOM,
Kojie0aHUusIMU U BOJIHAMU,
OIITUYeCKMMHU fABJIEHUAMH; KBAHTOBBIMU ABJ/IEHUAMU,
CTPOEHUEM A4p4a,

dTOMa 44 dTOMHOI'O



Pa/IM0aKTUBHOCTBIO); BlaZileHUe OCHOBOIIOJIAratoIluMU
aCTPOHOMHUYECKUMM  TOHATUSIMH,  MO3BOJISIFOLUMUA
XapaKTepu30BaTh MPOLECChl, MPOUCXOJALMEe Ha
3Be3/ax, B 3Be3/JHBIX cucTeMax,
B MEXXT'aJIaKTHUECKOU Cpejie; IBWKeHre HeOeCHBIX Tel,
3BOJIIOLMIO 3Be3/ U BceneHHOM;

[TP6 4. BnageHue 3aKOHOMEDPHOCTSMH, 3aKOHaMH
1 TeopusiMU (3aKOH BceMUpHOTro Tsirotenus, I, IT u 111
3aKOHbI HbIOTOHA, 3aKOH COXpaHeHUs] MeXaHW4YeCKOu
SHEpryuy, 3aKOH COXPAaHeHWsI WMITYJbCa, TIPUHLUIT
Cyneprio3uliuM  CUJ, TPUHLUN  pPaBHOINPABHOCTHU
VHepLMaZbHbIX CHUCTEM OTCUeTa; MOJIeKY/IsIPHO-
KUHETUUeCKYH0 TeOpHI0 CTPOeHUs BellleCTBa, ra30Bble
3aKOHbI, TIePBbIM 3aKOH TepMOJAUHAMHUKU; 3aKOH
COXpaHEeHUsl 3JIEKTPUUYECKOro 3apsiza, 3akoH KyJsioHa,
3ak0H OMa Zij1 yuacTKa Liernu, 3akoH OMa [ijist TIoJIHOM
3/7IeKTPUUeCcKOU 1iemH, 3akKoH JI>koysis - JleHlia, 3aKOH
3/IeKTPOMarHATHON WHIAYKLWW, 3aKOH COXpaHeHUsI
SHEpryuy, 3aKOH TMPSIMOJIMHENMHOr0 pacipOoCTpaHeHusI
CBeTa, 3aKOH OTPakKeHHUs CBeTa, 3aKOH MpeIOMJIEHUS
CBeTa; 3aKOH COXPaHeHUsI SHePIUH, 3aKOH COXPaHEeHHUsI
HMMITYJ/IbCa, 3aKOH COXPaHeHUs! 3/IeKTPUUYEeCKOro 3apsza,
3aKOH COXPaHeHHs1 MaCCOBOTr0 UMC/Ia, MOCTy/1aTel bopa,
3aKOH  DPaJIMOAaKTUBHOTO  pacraja);  yBepeHHoe
WCIOMb30BaHWE 3aKOHOB M 3aKOHOMEPHOCTEeN TMpu
aHa/m3e (PU3MUeCKUX SIBJIEHUU U TIPOL[eCCOB;

[TP6 6. BnageHue OCHOBHBIMH MeTOJaMU HAy4YHOTO
TO3HAHUS, UCIO/Mb3yeMbIMU B (PU3MKe: TPOBOAUTH
TpsiMble ¥ KOCBEeHHble u3MepeHHs1 (U3NUeCKUX
BEJIMUMH, BbIOMPAsi ONTUMA/bHBIA CII0COO M3MepeHust



OK 02. Ucnonw3oBaTh
COBpeMeHHbIe Cpe/iCTBa MOMCKa,

JIMUHOCTHBIE pe3y/abTaTbl AOJ/DKHBI OTPAXKATh B UdCTH
LIEHHOCTH Hay4YHOT'O INMMO3HaHHA:

M UCNO/Mb3ysl  M3BeCTHble  MeTO[bl  OLIeHKU
MOTpPeIHOCTer U3MepeHNH, POBOUTh UCC/Ie/J0BaHUe
3aBUCUMOCTeN ¢usnyeckux BeJIMYUH
C WCIOJb30BaHUEM TIPSIMBIX W3MepeHHH, OOBSICHATH
MOJIyueHHble pe3yJ/bTaTbl, MCIO/b3ysl (U3nUYecKue
TEOPUM, 3aKOHbl M TIOHATHUS, U [e/laThb BbIBOJbI;
cobsofaTh mpaBuaa  0e30macHOro  Tpyja  TIpH
MpOBeJieHUU HCCIeJOBaHUM
B paMKax yueOHOro 3KCliepuMeHTa U yueOHO-
MCCJIe/IoBaTe/TbCKON J1esITe/TbHOCTU C UCTI0/Ib30BaHEeM
LUPPOBBIX M3MepUTe/IbHBIX yCTPOMCTB U
naboparopHoro o6opyoBaHus; CHOPMHUPOBAHHOCTh
Tripe/iCTaB/IeHUI

0 MeTofax IOJIyueHHss Hay4HbIX aCTPOHOMHYECKHUX
3HAHWMN;

[TP6 7. ChopMHpPOBAaHHOCTb YMEHHsI PelllaTh
pacueTHbIe 3a/lauy C IBHO 3a/]JaHHOM (hr31uecKou
MO/IeJIbI0, UCIT0/Ib3Ys1 (PU3NUeCcKre 3aKOHbI U
NIPYHLUIIBI; HA OCHOBE aHa/lv3a yC/I0BUS 3alauu
BbIOMpAaTh (PM3MUECKYIO MO/IeNb, BbIEMATh
¢usnueckue BeJTMUMHBI U GOPMYJIbl, HEOOXOMbIe
JJ1s1 ee pellieHHs], TPOBOJUTb PacueThl U OLleHUBaTh
peasibHOCTb IOJIyYeHHOTr0 3HaueHus1 (pu3ndecKoi
Be/IMUMHBI; pelllaTh KaueCTBeHHbIe 3a/jau,
BBbICTpPaMBasi IOTMUeCK! HeIIPOTUBOPEUMBYHO L|eTIOYKY
pacCyKJeHun

C OTOpOM Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU

Y pu3nuecKyre siBIeHust

[TP6 5. YMeHUe yUUTHIBaTH TPaHULbl TTPUMEHEHHUSI
M3yueHHbIX (U3UYeCKUX MOJesieil: MaTepuasbHast



aHa/m3a
Y UHTeprpeTalu uHdopMariu
1 UH(OpPMaI[MOHHBIE TEXHOIOTUN
JI7ISI BBITIOJTHEHUS 3a/1a4
ripoeccroHabHOM
JIesITe/TbHOCTH

OK 03. IInanuposats

U peann3oBbIBaTb COOCTBEHHOE
npogeccuoHaIbHOe

Yl IMYHOCTHOEe pa3BUTHE,
rpepUHUMATEe/IbCKYH0

- c(hopMHPOBAaHHOCTh
COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd ¥ OOIeCTBeHHOM IIPAaKTHUKH, OCHOBAaHHOTO Ha
Auanore Ky/nbTyp, CTIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO
MmecTa

MHPOBO33peHwUs,

B TIO/TUKY/ITYPHOM MHUPE;

- COBepIIeHCTBOBaHMWE SI3bIKOBOM W  UMTaTeIbCKOM

KYJIbTYDbI KaK Cpe/ICTBa B3aUMO/IEHCTBHUSI MEXY JIFObMHU

Y TI03HAHUS MUDa;

MerarnpegmMeTHbIe pe3y/IbTaThl JO/DKHBI OTPAXKaTh:
OsnazieHue YHUBepCaTbHbIMU yueOHBIMU

TI03HABaTeIbHBIMU JIeCTBUSIMHU:

B) paboTa ¢ uHdopmarueii:

- B/aJleTb HaBblKaMM I[10JlyyeHUs MHGOpMALUM U3

MCTOYHUKOB pasHBIX TUIIOB, CaMOCTOSITe/IbHO

OCYLIEeCTB/IATh TIOMCK, aHajau3,

MHTepIIpeTaLyo MH(GOpMaLMu pas3nuyHbIX BUJOB U (HOpM

TIpe/iCTaB/IeHNUS];

- MCTI0/Ib30BaTh Cpe/iCTBa MH(OPMALIMOHHBIX

¥ KOMMYHHKALIMOHHBIX TEXHOJIOTHH B pellleHU!

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U

OpraHU3al[MOHHBIX 33/]au C COO/TF0ZieHreM TpeboBaHU

3PrOHOMUKH, TEXHUKH 0€30T11aCHOCTH, TUTHEHBI,

pecypcocOepe>keHus1, PAaBOBBIX U STHUECKUX HOPM,

HOPM MH(OpPMaIMOHHOW 6e30macHOCTH

CUCTemMaTu3alliio U

JIMUHOCTHEIE pe3y/bTaTbl [AO/DKHBI OTPaXdThb B UYdCTHU
AYyXOBHO-HPABCTBEHHOI'O BOCITMTAHUA:

- CII0coOHOCTh OLIEHMBATL CUTYdALIUIO W TIpPUHUMATH
OCO3HaHHbIE€ DpelIeHrss, OPpUEHTHUPYACb HAd MOPA/IBHO-
HPaBCTBEHHLIE HOPMBI

TOUKa, MHepLua/lbHasi CUCTeMa OTCueTa, W/ealbHbIH
ras; MoJie/id CTPOeHMs ra3oB, XKUJKOCTeH W TBepAbIX
TeJl, TOUeUHBIN 3/IeKTPUUeCKUH 3apsif, s/epHas MoJienb
aToMa, HYKJOHHasg MOJe/lb aTrOMHOro sifpa IIpH
pellieHUM PU3NUYECKUX 3a/1ay;

ITP6 9. CchopMHpOBaHHOCTE COOCTBEHHOM MO3UIUH
T10 OTHOLLIEHUIO K (pr3rueckoil MHpopmMaLy,
T10Jly4aeMOM U3 pa3HbIX UCTOUHMKOB, YMEHUH
MCTI0/Ib30BaTh LM(POBbIe TEXHOJIOTHM 15 TIOWCKa,
CTPYKTYPUPOBaHUsI, UHTEPIPeTaLy U Mpe/iCTaB/IeHUs
yueOHOI ¥ HayYHO-TIONY/ISIpHOM MH(OPMaL1K;
pa3BUTHE YMEHUI KPUTUUECKOT0 aHa/l13a
1oJiyyaeMoi MH(opMaLr

ITP6 9. CchopMUPOBaHHOCTb COOCTBEHHOUW TO3ULIUN
M0 OTHOLIeHHI0 K (u3uueckoll HH(opMaLuu,
MoJlyyaeMoOll M3  pasHbIX yMeHHA
WCMO/b30BaTh LM(POBbIE TEXHOJOTUU [JIs1 TOMCKa,
CTPYKTYPHUPOBaHWs, IHTEPIPETALUH U TIPe/|CTaBIeHUsT

HNCTOYHHUKOB,



JlesITeJIbHOCTh

B IIpodecCHOHaIbHOM cepe,
WCT0/Ib30BaTh 3HAHUS 110
NpaBOBOM

Y (MHAHCOBOM rPaMOTHOCTH
B Pa3/IMUHBIX >)KU3HEHHbIX
CUTYyaLUsAX

OK 04. 3¢ddexTrBHO
B3aWMO/IeNCTBOBATh
1 paboTaTtb
B KOJ/IEKTHBE
Y KOMaHzle

Y 1|eHHOCTH;

-0CO3HaHUe JIMYHOTO BK/aj B MOCTPOEHHEe YCTOWUYMBOTO
Oyaywero;

MerTanpeZiMeTHbIe pe3y/bTaThl JO/HKHBI OTPaXKaTh:
OBnaneHue YHUBEPCaTbHbIMU peryisTUBHBIMU
JIeCTBUSMMU:

a) caMmOOpraHu3aLys:

- CaMOCTOAITeJTbHO  OCYIIeCTB/ISAITh  T0O3HABATebHYIO
JesiITe/IbHOCTh,  BBISB/ISATH ~ TTPOOJIEMBbI,  CTaBUTh U
(dhopmyMpoBaTh COOCTBEHHBIE 3a/lauM B 00pa30BaTe/IbHOM
JesiTe/IbHOCTU

Y >)KU3HEHHBIX CUTYalUsX;

- CaMOCTOSTe/TbHO COCTaB/IATh IJIaH pellieHust TTPo0IeMbl
C YyueTOM HMEIOIIUXCS PpPecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/[TIOUTeHUH;

6) CaMOKOHTPO/Ib:

VICTI0JTb30BaTh MpUeMbl ped/ieKCUY Ji71sl OLIeHKU CUTYaLWH,
BBIOOPa BEPHOTO peIlleHus;

- YMeThb OLIeHMBaTh PUCKU U CBOEBPEMEHHO MPHHUMAaTh
pellieHus TI0 X CHKEHUIO

JInuHOCTHBIE pe3y/bTaThl AO/DKHBI OTpPa)kaTb B 4YacTH
LIEHHOCTH HayYHOTO MO3HAHUSI:

-OBJIa/leBaHMe HaBbIKAMU  yueOHO-HCC/IeZI0BaTe/TbCKOM,
MPOEKTHOM U COLIMA/IbHOM 1esiTeIbHOCTH;
MertamnpeZiMeTHbIe pe3y/bTaThl JO/HKHBI OTPaXKaTh:
OBnajieHWe  yHUBEPCATbHbIMA  KOMMYHHUKATHBHBIMU
JeCTBUSMMU:

0) coBMeCTHasi 1eATeTbHOCTb:

- TIOHMMAaTh W UCII0J/Ib30BaTh MpeuMYyIljecTBa KOMaHAHON
Y MHAUBU/Iya/IbHOM paboThI;

yueOHOM ¥  HAyuYHO-TIOMYJISIPHOM  MH(MOpMaIyuy;
pasBUTHE YMEHUU KPUTHYECKOI0 aHa/lr3a I10/Iy4yaeMou
vHopMaLu

ITP6 10. OBnasieHe yMeHUsIMH paboTaTh B TPYTIIe

C BBITIO/THEHHEM Pa3/IMUHbIX COLIMATBHBIX POJIeH,
TUIaHUPOBATh PaboTy IPYIIIbI, PaLMOHAIBHO
pacrpezensTh JeATebHOCTh B HECTaHJAPTHBIX
CHUTyaLUsiX, aZleKBaTHO OL|eHWBaTb BK/IaJ Ka)KI0T0 U3
YUaCTHUKOB TPYTIITBI

B pellleHue paccMaTpyUBaeMoi pobembl



OK 05. Ocy1ecTBsATh yCTHYIO U
MMCbMEHHYI0 KOMMYHUKAL[MIO Ha
roCy/lapCTBEHHOM SI3bIKe
Poccurickor ®@eneparyu ¢
yueToM 0COOeHHOCTel
COLIMA/IbHOTO Y KYJIbTYPHOTO
KOHTeKCTa

- BBIOMPATh TEMaTUKy M MeTO/bl COBMECTHBIX [IeHCTBUIA
C yueToM OOIIMX WHTEPecoB W BO3MOXKHOCTEW KaKZOTo
uJ/leHa KOJ/IeKTHBaA;

- TpUHMMAaTb Lead  COBMeCTHOMU
OpraHM30BbIBaTb U KOOPAWHUPOBATH JEUCTBUS IO ee
JOCTYDKEHUIO: COCTaBJIATh TUIaH JIeMCTBUM, pacrpe/ensTh
pod C YyueTOM MHEHWH YYaCTHUKOB, OOCY>KIATh
pe3yJ/ibTaThl COBMECTHOM paboThI;

J1esITeIbHOCTH,

-OLleHMBaThb KaueCTBO CBOEro BK/A3ala W  KaKJOro
yuyaCTHMKA KOMaHJbl B  OOIUH  pe3yabTaT  TIO0
pa3paboTaHHBIM KPHUTEPHSIM;

OBnazieHue YHUBepCaTbHbIMU pery/siTUBHbIMU
JIeCTBUSMMU:

T') IpUHSATHE Cebsl U APYTUX JIFo[el:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JH0Jen

TIpYU aHa/Iu3e pe3y/bTaToB AesaTe/TlbHOCTH

JInuHOCTHBIE pe3y/bTaThl AO/DKHBI OTpPakaTb B 4YacTH
3CTeTUYECKOTO BOCIIUTaHUSI:

- 3CTeTUUeCKOoe OTHOLIeHWe K MHUPY, BK/OUas 3CTETUKY
ObITa, HAyYHOTO M TEXHUUECKOTO TBOPYECTBa, CTIOPTA,
TpyAa

1 00I1[eCTBeHHBIX OTHOIIIEHUH;

B 00/1aCTH MaTPUOTUUYECKOTO BOCITUTAHUS TIPOSIB/ISATH:
-1IleHHOCTHOE OTHOIIIeHHe K TOCy/JapCTBEHHBIM CUMBOJIaM,
HMCTOPUYECKOMY U TIPUPOTHOMY Hac/ieZIvi0, TaMsTHUKaM,
TpaguuusaM HapozoB Poccun, poctuwkeHusm Poccuu B
HayKe, UCKYCCTBe, CTIOpTe, TeXHOJIOTUSIX U TPY/ie;
MerTamnpeZiMeTHbIe pe3y/bTaThl JO/HKHBI OTPaXKaTh:
OBnajileHe  yHUBEpPCaTbHBIMU
JIeCTBUSMMU:

KOMMYHHUKATUBHBIMHU

ITP6 1. CdhopMHUPOBaHHOCTb MpECTAB/IEHUN O POJU
U MecTe GU3MKM U aCTPOHOMMM B COBpeMeHHOM
Hay4yHOU KapThHEe MHpa, 0 CUCTeMOOOpa3syroleli posu
()27

B Da3BUTUM eCTeCTBEHHbIX Hayk,
COBPEMEHHBIX TEXHOJIOTMM, O BK/IaZle POCCUWCKUX U
3apy0e)XKHBIX yueHbIX-(DU3UKOB B Da3BUTHE HayKW;
MOHMMaHWe (U3NUECKON CYI[HOCTH HabJII0JaeMbIX
sIBJIEHUA MHMKDOMHMpa, MakKpoMHMpa W Meramupa;
MOHMMaHUe ponu aCTPOHOMUH
B  TpPaKTUUeCKOM  JledATeNbHOCTA  uejlioBeKa U
Jla/ibHellleM Hay4yHO-TeXHUUeCKOM Ppa3BUTHH, DPOJU
((NZEVIN

B (opMHpOBaHMM Kpyrosopa Y (yHKIMOHa/IbHOU

TeXHUKHU «
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OK 07. CopeiicTBOBaTh
COXpaHeHUI0 OKPY Karollei
Cpe/ibl, pecypcocOepekeHuto,
MPUMEHSITh 3HaHUs 00
V3MeHeHUU KIMMara,
TIPUHLUTIBI OepeKIMBOTO
TIPOM3BO/ICTBA, 3(PPEKTUBHO
JIeMICTBOBATh

B Upe3BbIUalHbIX CUTYaLUsIX

1K 3.2. Co3paBaTh pa3BUBarOLLYIO
NpeiMeTHO-TIPOCTPAHCTBEHHYO

cpeny, TTO3BOJISIOIIYIO
OpraHu3oBaTh 00yueHue geTei
paHHero u JOIIKOJILHOI'O

BO3pacTa, B TOM 4uC/e JeTel C
OrpaHUYeHHBIMH BO3MOXKHOCTSIMU
3[I0POBbSI B COOTBETCTBHU CO
cneurukoii  obpa3zoBaTenbHOMN
MPOrpaMMBl.

a) obrieHue:

- OCYIIIeCTB/ISITh KOMMYHHKAIIMK BO BCeX chepax >KU3HHU;
- Pa3BEPHYTO U JIOTUYHO W3/1araTh CBOK) TOUKY 3PeHUsI

C UCII0/Tb30BaHUEM SI3bIKOBBIX CPE/ICTB

JINUHOCTHBIE pe3y/bTaThl [JO/DKHBI OTpa)kaTh B UaCTU
9KO0JIOTMUECKOT0 BOCTIUTAHUS:

- chOpMHUPOBAHHOCTb  3KOJIOTUUECKOW  KYJbTYDHI,
TOHUMaHue BJIUSIHUS COLIMA/IbHO-5KOHOMUYECKHX
TIPOLIECCOB Ha COCTOSTHHME TIPUPOAHOW M COLMAJbHOM
cpefibl, 0CO3HaHue r7100a/1bHOTO Xapakrepa
9KOJIOTMUeCKUX Tpobiem;

- TIJIaHUpOBaHWE W  OCYLeCTBIeHWe [eWCTBUHM B
OKpy)Kalollleid cpefjle Ha OCHOBe 3HaHUSl Lieyier

YCTOMUMBOTO Pa3BUTHUS Ye/IOBEUECTBa;

aKTUBHOe HeMpusThe [1eliCTBUM, IPUHOCSIIUX Bpe/|
OKpY>Karollleit cpejie

JINUHOCTHBIE pe3y/bTaThl [JOJDKHBI OTpa)kKaTh B UaCTU
TPY/ZI0BOT'O BOCTIUTAHUSI:

- TOTOBHOCTB K TPY/ly, OCO3HaHHe 1IeHHOCTU MacTepCTBa,

TpyAomooue;

- TOTOBHOCTb K aKTUBHOMU JesITeIbHOCTH
TEXHOJIOTUUeCKOW W  COL[HA/IbHOM  HarpaBJIeHHOCTH,
CrocobHOCTh WHUI[UUPOBATh, T/IaHKUPOBATh u

CaMOCTOSITe/IbHO BBITIO/IHATH TaKy0 AesITe/TbHOCTb;
- WHTepeC K pa3IuuyHbIM cdepaM TMpodeccroHaTbHON
JesiTeJIbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K 00pa3oBaHUIO U
camM000pa30BaHKI0 Ha TIPOTSDKEHUN BCel »KU3HM;
MeTanpeameTHbIe JIOJKHBI
OBnageHue

Pe3y/abTdThl OTpaXXaThb:

YHUBepCaTbHbIMU yueOHbIMU

rPAaMOTHOCTH YeJIOBeKa /Il PelleHus MPaKTUYeCKUX
3ajau

ITP6 8. ChopMHpPOBaHHOCTE YMEHUsI TIPUMEHSITh
TO/TyYeHHbIe 3HaHUs /17151 O0BSICHEHUS YCIOBHIA
rpoTekaHust (PU3MYeCKUX SIBIEHUH B TIPUPO/e U /ISt
TIPUHSITHS TIPAKTUUECKUX PellieHUH B IMOBCeHeBHOM
JKU3HU /17151 0becrieyeHusi 6e30MaCHOCTH TIpU
obpairieHnu ¢ OBITOBBIMU NTPUOOpPaMU U
TeXHUYeCKUMH YCTPOMCTBaMH, COXPaHEHUs 3/10POBbsI
1 cobJTI0IeH sl HOPM 9KO0JIOTHUeCKOT0 TOBe/leHUs B
OKpY>Kalollleli cpefie; MOHUMaHUe HeOOX0IUMOCTH
TIpUMeHeHUsl JOCTY)KeHUM (PU3NKU U TeXHOJIOTHH A1J1st
paLMoHaIbHOIO TIPUPO/I0NO/Ib30BaHUS

CdhopMUpPOBaHHOCTb YMEHUsI TIPUMEHSITh TI0/TyueHHbIe
3HaHWS I8 OOBSICHEHHS YCIOBHUH TMPOTEKaHUS
(dbu3nuecKUx sIB/IeHUN B TIpUPOZile U [Jisi TIPUHSTHUS
MPaKTUUeCKUX pellleHui B MOBCeAHEBHON YKU3HU IS
obecrieueHnst 6e30MacHOCTH TP OOpaleHuu  C
OBLITOBLIMU npubopamu u TeXHUUECKUMH
YCTPOWCTBAMU, COXPAaHEHHSI 37I0POBbSl U COOJIIOIeHUS
HOPM 93KOJIOTUYEeCKOT0 TIOBeJIeHHsI B OKpY’Karollei
cpefie; TIOHMMaHWe HeoOXOAWMOCTH TMPUMEHEHUs
JIOCTHKEeHU M bu3uKu u TeXHOJIOTUI JIst
parMoHaIbHOTO TIPUPO/IOTIO/TE30BaAHUS
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T03HaBaTe/bHBIMU [IeUCTBUSIMU:

a) 0a30Bble JIOTUYECKUE [I€HCTBUS: CAMOCTOSITEIEHO
dbopMyMpoBaTh M aKTyaJW3UpOBaTh  Mpobsiemy,
paccmaTtpuBaTb ~ ee  BCeCTOPOHHe;  yCTaHaB/IMBaTh
CyllleCTBeHHbIM TIPU3HAK WM OCHOBAHUS [i/Isl CDaBHEHUS,
KJacCupUKauu W 0000IeHus; onpefensiTh  Leu
[lesITe/TbHOCTH, 3aJjaBaTh MapaMeTpbl U KPUTEPUU HUX

JOCTYKEHHS; BBISIBJISITH 3aKOHOMEPHOCTH 1
MPOTHBOPEUHs B PACCMaTPHUBAEMbIX SIBJIEHUSX
0) 0Oa30Bble HCCIe[OBAaTeIbCKUE [€HUCTBUS: - BJIA/IeTh

HaBbIKaMH  y4yeOHO-UCC/IeIoBaTe/IbCKOM M TPOEKTHOM
JlesiTeTbHOCTH, HaBbIKaMU  pa3pellleHusi TpobieM;
BBISIB/ISITh TPUYUHHO-CJIe[ICTBEHHbIe CBSI3U "
aKTya/lvM3upoBaTh 3ajjauy, BbIABUTaTb THUIIOTE3y ee
pellleHusl, HaxOAUTb aprymMeHTbl JJis J[0Ka3aTe/bCTBa
CBOMX YTBEDP’KJEHWM, 3a/laBaThb MapameTpbl U KPUTEPUU
pellieHusT; - aHa/IM3UPOBAaTh MOTyUYeHHbIE B X0/l pellleHus
33jaud  pe3y/bTaTbl, KPUTHMUECKU OLIEHHMBAaTh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBaTh H3MEHEeHHEe B HOBBIX
YCJIOBUSIX;
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2. CTPYKTYPA Y COJIEP’KAHUE OBIIEOBPA30BATEJ/IFHOM

JTACITATUTAHBI

2.1 O6'beM JUCHMIUIMHBI U BUABI y4e0HOH padoThI

Buj yue6Hoi1 paboThI

O0beM B yacax

O61bem o0pa3oBaTe/IbHOM MPOrPaMMBbI JUCIIUTIHHBI 108
OcHoBHOe coiep)XxaHue 88
B T.4.
TeopeTuyecKue 3aHATHS 56
nabopaTopHble U MpaKTHUeCcKUe 3aHATUS 32
IIpodeccuonanbHO OpHeHTUPOBAHHOE Co/iep>kKaHUe (Coiep)KaHue 20
NPHUK/IaAHOT0 MOAY/IA)

20

MMPpakKTU4YeCKHe 3aHATHSA

ITpomexxyTouHasi arrecrauus (AucgdepeHIMPOBaHHbBIN 3aueT)
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2.2, TemaTU4YeCKHH IJIAH U CO/lep)KaHUe JUCIUIIMHBI « DU3UKa»

HaunmMmeHoBaHue
pa3fiesioB U TeM

Copep)xanue yue0HOro Mmarepuasna (0CHOBHOe ¥ Mpo(deccioHaIbHO OPHEHTHPOBAHHOE),
/1abopaTopHbIe U MPAKTUYeCKHe 3aHATHSA

Oo0bem
4acoB

dopmupyemsie
KOMIIeTeHI{UH

1

2

4

|P83}I[EJI 1. ®u3uka u METO/Jbl HAYYHOI'0 ITIO3HAHUA

Tema 1.1
BeeneHue

Copep)xaHue yue0OHOro Marepuasia

®u3uKa - HayKa o rpupoze. HayuHble MeTO bl TO3HaHWS OKPY KaroLlero Myupa. Posb sKcrieprMeHTa
Y TeOpUU B MPOLiecce MO3HaHUs TIPUPO/IbL. DKCIIepUMeHT B (u3uke. MozenvpoBaHye hr3nueckux
sBJIeHWM U TipoueccoB. HayuHble runore3bl. @Pu3nueckue 3aKOHbI W Teopuu. ['paHuULIbI
MPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB. IIpuHLMIT COOTBeTCTBUS. Poib UM MecTo (U3MKU B
(hopMUpOBaHUY COBPEMEHHOM HayYHON KapTUHBI MUPA, B IIPAaKTUUYECKOU [1esiTeIbHOCTH JIF0/ieit

OK 03
OK 05

Pa3zgen 2. MexaHuKa

16

Tema 2.1
KyiHemaTUKa

Copep)xaHue yue0HOro MaTepuasia

Mexannueckoe paBwkeHue. OTHOCUTENBHOCTb MeXaHWuecKoro AwkeHus. CuUcTema oOTCueTa.
TpaekTopus. [lepemeliieHre, CKOPOCTb (CpefiHsIsi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEeHUe
MaTephaJbHOW TOUKM, MX MPOEKLMM Ha OCH CUCTeMbl KoopzauHaT. CriokeHHe IepeMelleHur U
CJIOKeHUe CKOpocCTeil. PaBHOMepHOe M paBHOYCKOpeHHOe TpsSIMOJIMHelHoe fBikeHUe. ['padmku
3aBMCUMOCTH KOOp/JVHAT, CKOPOCTH, YCKOPEeHUs], MyTU U MepeMeleHrs MaTepUaJbHON TOUKU OT
BpemeHu. CBoOOiHOe TiajieHWe. Y cCKopeHWe CBOOOAHOrO TazieHusi. KpuUBO/IMHEMHOe [BIDKEeHHe.
[IBy>KeHMe MaTepra/bHOU TOUYKY 10 OKPY>KHOCTH. YTJ/I0Bast CKOPOCTb, JIMHEeNHasi CKOpOCTh. [lepuos
Y yacTora. LleHTpocTpeMuUTe/IbHOe YCKOpeHue

MpaKTI/I‘IECKI/Ie 3dHATHUA

[TpakTrueckue paboThI:

M3mepeHrie MTHOBEHHOW CKOPOCTH.

WccneoBaHye COOTHOILIEHHUS] MeXK/Y My TSIMH, TIPOM/IeHHBIMU TeJIOM 3a TIOC/Ie/JOBaTe/IbHbIe PaBHbIE
MIPOMEXXYTKH BpeMeHU TIPY PaBHOYCKOPEHHOM /IBHDKeHHH C Ha4abHOW CKOPOCTBIO, PABHOM HYJTIO.
V3yueHue JBIKEHUS ILIapUKa B BA3KOM JKUJKOCTH.

W3yueHue qBIKeHUs Tesa, OPOILIEHHOTO TOPHU30HTAa/IBHO

Tema 2.2
[TuHamyka

Copep)xaHue yue0HOro MaTepuasa

[MpuHIMn oTHOCUTeMbHOCTH ["anues. [TepBoiii 3akoH HetoToHA. VIHepIMaibHbIe CUCTEMbI OTCUETA.
Macca tena. Cusna. [IpuHIUmn cyreprio3uiyu cui. Bropoii 3akoH HbrOTOHA [y MaTepUaIbHOM

OK 01
OK 02
OK 04
OK 05
OK 07
[IK 3.2
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TOUKW B MHeplManbHOU cucteMe otcueta (MCO). Tpetuit 3akoH HblOTOHA /J11 MaTepHanlbHBIX
TOYeK. 3aKOH BCeMUPHOro TaroteHus. Cusa TsokecTy. IlepBasg KocMuueckass CKOpoCTb. Bec Tera.
Cuna ynpyroctu. 3akoH I'yka. Cuna Tpenusa. Cyxoe tpeHue. Cuia TpeHUsl CKOJIBKEHUS U CUjia
TpeHus 1nokos. KoadduimeHt Tpenus. Cuna conpoTyB/IeHNs NIPY IBW)KEHNH Tefla B )KUJKOCTH WU
raze. [loctymaresnisHOe M BpaljaTesibHOe [BIDKeHHe abCOIOTHO TBEPZAOro Tena. MOMEHT CHIIBbI
OTHOCUTEJILHO OCHU BpalljeHus. [1neqo cusbl. YcnoBus paBHOBecus TBepzoro tesna B MICO

HpaKTI/IquKI/Ie 3aHATHUA

[pakTrueckue paboTHI:

N3yueHue qBKeHUst OPyCKa M0 HAK/IOHHOM TJIOCKOCTH TIO/] IeMCTBUEM HECKOJIbKUX CHJL.
WcciefoBaHre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B /1e(OPMUPOBAHHOMN TMPY)KUHE U
Pe3uHOBOM 00pasiie OT BeJIMUMHBI UX Je(OpMaLUH.

WccnenoBaHrie yCI0BYi PaBHOBECHS TBEP/OTO Tesla, UMEIOIIEro 0Ch BpallieHHs!

Tema 2.3
3aKOHbI COXpaHEeHUsI
B MeXaHHKe

CopepxaHue yueOHOro MaTepuasna:

VmMmysibC MaTepuanbHOM TOYKHM, CUCTeMbl MaTepUajbHbIX TOYeK. VIMITy/nbC CU/bl U M3MeHeHHe
UMITy/ibCa Tesa. 3aKoH coxpaHeHuss umnyrnbca B MCO. PeakTtuBHOe aBwkeHue. PaboTa CHIBL
MomHocTs cubl. KuHeTuueckass 3Heprusi marepuanbHOM TOukd. TeopemMa 00 W3MeHeHHU
KMHeTUYeCcKOM 3SHepruu. [loreHnmanbHass 9SHeprus. [loTeHIManpHasi 3SHeEprusi  ympyro
nedopMupoBaHHON TIPYKWHBL. [loTeHUIManbHast SHeprusi Tesa BOJIM3M TIOBEPXHOCTH 3eMIIH.
[NoTeHIaIbHBIE ¥ HETIOTEeHLMa/IbHbIe CU/bl. CBs3b PabOTHI HETIOTEHIMAIBHBIX CHJI C N3MeHeHHeM
MeXaHUUYeCKOM SHepPruy CUCTeMbl Tejl. 3aKOH COXpaHeHWs MeXaHWYeCKOM SHepruy. YTpyrvue u
HeyIpyrue CTOJIKHOBeHUs

HpaKTI/I‘—IeCKI/Ie 3dHATHA

[TpakTHueckue paboThI:
M3yueHue CBSI3U CKOPOCTEH TeJl PU HeYIPyroM yAape.
WccnenoBaHue CBsI3M pPabOThI CUJIbI C M3MEHEHHEM MeXaHWUUeCKOM SHEPTUH TeJla

ITpodeccroHnabHO OPHEHTHPOBAHHOE CO/lep)KaHHe (cofep)KaHHe NPUKJIA/HOT0 MOAY/IA)

HpaKTI/I‘IECKI/Ie 3dHATHUA

[MpakTrueckass pabota: TexHWUeCKWe YCTPOHCTBA M TMPAKTHUECKOE TPUMEHEHHE: CITUZOMET,
JIBIDKeHUe CHapsiZIoB, LielTHble U peMeHHbIe repejauu, MOAILUITHUKY, BOJIOMeT, Korep, MPY>KUHHBIN
MHCTOJIEeT, ABWKeHHEe NCKYCCTBEHHBIX CITyTHUKOB U paKer.

[TpakTHueckast pabota: VMcronbp30BaHHe 3aKOHOB MeXaHUKH /1J1s1 00bsICHEHUST IBV)KEeHHUsT HeOeCHbIX
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T€JI W [OJid Pa3BHUTHA KOCMHUYECKHX HCCJ’IQ,Z[OB&HHFI, rpaHULIbl TIPUMEHHMMOCTH K/1aCCUYeCKOoM
MeXdHHWKU. I/IMI/ITaL[I/IH HeBeCOMOCTHU

Pa3pen 3. Moneky/isipHas (pu3MKa ¥ TepMOJUHAMHKA

22

Tema 3.1
OCHOBEI
MOJIEKYISIPHO-
KUHeTUYeCKOU
TeOpUH

Copep)xaHue yueOHOro MaTepuasa:

OcHOBHbIE  TIOJIOKEHUS]  MOJIEKYJ/ISIPHO-KMHETUYECKOW Teopuu. bBpOyHOBCKOe —[IBW)KeHHe.
Muddysus. XapakTep ABWKEHUS M B3aUMO/IeHCTBUS YaCTUL] BelllecTBa. Moziesii CTpOeHusi ra3os,
JKUIKOCTeH W TBePAbIX Tesl U 00bsiCHeHHe CBOMCTB Bell[eCTBa Ha OCHOBe 3THX Mo/ieseid. Macca u
pasMepbl MoJiekysl. KosmudectBo BeljectBa. [locTosinHass ABoragpo. TerioBoe paBHOBeCHe.
Temnepatypa u ee usmepenue. IlIkana temnepatyp Llenbcusa. Mogesns ngeansHoro rasa. OCHOBHOe
ypaBHeHHe MOJIeKY/ISIPHO-KUHETHUeCKOW TeOpUH HU/jea/lbHOTO Ta3a. ABCOJIOTHAsI TemMriepaTypa Kak
Mepa cpejiHeli KMHETUUeCKOW SHepruy TeIuIOBOro [BWKeHMsl uacTul] rasa. lllkasa Temreparyp
KenpBuHa. VYpaBHeHue MengeneeBa-Knaneripona. 3akoH /[lanbToHa. ['a30Bble  3aKOHBI.
W3omponeccel B uieasbHOM ras3e C IMOCTOSSHHBIM KOJIMUECTBOM BellleCTBa: M30TepMa, M30X0pa,
n3obapa

[IpakTryeckue 3aHATUSA

[MpakTrueckue pabOTHI:
V3MepeHre Macchl BO3/yXa KJIacCHOM KoMHaTe. VcciejoBaHHe 3aBUCHMOCTH MEXY
rapamMeTpaMH COCTOSTHHS Pa3PeXKeHHOT0 Ta3a

JIaGopaTopHbIe 3aHATHSA

JIaboparopHas pabora 1. V3yueHne 0/{HOTO 13 U30IIPOLIECCOB

Tema 3.2
(OCHOBBI
TepPMOIUHAMUKHU

Copep)xaHue yueOHOro MmaTepuasa:

TepmoauHaMuuecKast cicteMa. BHYTpeHHsIsl SHEprusi TePMOJAMHAMUUECKOM CHCTeMBI M CTIOCOObI ee
n3MeHeHus1. KonmuuecTBO TeryioThl U paboTa. BHyTpeHHsIs SHEprusi 0JHOATOMHOI'O H/eaJlbHOTO
rasa. Bujsl Teruionepejauu: TeTUIONPOBOAHOCTb, KOHBEKIUS, W3aydeHUe. TerioeMKoCTh Tesa.
YnenbHasi Tera0eMKOCTh BelljecTBa. Ko/mMuecTBO TeTUIOTHI TpU Terviornepezaue. [1epBolii 3aKOH
TepMO/IMHAMUKU. [IprMeHeHe TepBOro 3aKOHa TePMOAMHAMUKU K H3ompolieccam. I'paduueckast
vHTepripeTaliss paboThl ra3a. TerioBble MallWHbL [IPpUHLIMITBI [1€HCTBUS TEIJIOBBIX MallKH.
[TpeoOpa3oBaHus SHEPryUU B TEIIOBBIX MallMHaxX. Ko3dduimeHT mone3Horo geficTBus (manee —
KIT) TernnoBoi MaiuvHbl. [lukn KapHo u ero KIIJI. Btopoil 3akoH TepMOJWHAMUKHU.
HeobpaTUMOCTB MTPOLIECCOB B MPHUPO/ie. DKOJOTHUeCKHe Mpo0/ieMbl TerjI09HepreTHKH

[IpakTHyeckue 3aHATUSA

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 3.2
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[MpakTryeckast pabora: Mi3amepeHue yie/TbHOM TETIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUA BellecTBa
1 (pa3oBble
repexo/bl

Copep)xaHue yueGHOro MmaTepuasna:

ITapoo6pa3oBanue u KoH/eHcalusl. VcriapeHue 1 KureHye. Y jesibHasi TeIIOTa apooOpa3oBaHusl.
3aBUCUMOCTh TeMITepaTypbl KUTIeHUsI OT JaBjieHus. AOCO/IIOTHAas M OTHOCUTe/bHAsl B/IA)KHOCTb
Bo3ayxa. Haceiennsiit nap. TBepgoe teno. Kpucraninyeckre v aMmop@Hble Tesia. AHU30TPOIUS
CBOMCTB KpucTa/ioB. JKuzakue Kpuctamibl. CoBpeMeHHble MaTepuansl. [lnaBneHne wu
KpUCTalM3alysl. Y iesibHasi TervioTa riasaeHus. Cybmimartiust. Y paBHeHHe TeryioBoro 6anaHca

JIabopaTopHbIe 3aHATHSA

JlabopaTtopHasi pabota 2. Oripe/ie/ieHre BJIaXKHOCTH BO3/lyXa

ITpodeccronanbHO OPpHEHTHPOBAHHOE CO/lep)KaHHe (cofep)KaHHe NPUKJIA/HOT0 MOAY/IA)

HpaKTI/I‘IECKI/Ie 3dHATHUA

[Mpaktryeckass pabota: TexHWYecKue yCTPOWCTBA M IMpaKTUUeCKOe TPUMeHEeHHWe: TePMOMETp,
6apomeTtp. OripesiesieHe Macchl BO3lyXa B KOMHaTe Ha OCHOBe M3MepeHUN 00beMa KOMHAThI,
JlaB/ieHUs U TeMIlepaTypbl BO3yXa B Hel.

[MpakTtryeckass pabora: TexHUUeCKHe YCTPOWCTBA W TPAKTHUECKOe TIpUMeHeHUe: ABHUraTeslb
BHYTDEHHEr0 CropaHusi, OBITOBOW XOJOAWIBHHWK, KOHJWI[MOHED, TUTPOMETP U TICUXPOMETD,
Ka/IOpUMeTp, TEXHOJIOTHH MOTyYeHUs] COBpDEMEHHBIX MaTepuasioB, B TOM YKC/ie HAaHOMaTepuasoB, U
HaHOTEeXHOJIOTUHU

Pa3zpen 4. DnekTpojHaMHKa

22

Tema 4.1
OJIeKTPOCTaTUKA

Copep)xaHue yueOHOro MmaTepuasa:

OnexkTpu3alus Ten. JDJeKTpUUecKud 3apsif. Ba BHWa 3/1eKTpUUeCKUX 3apsifioB. IIpoBoAHMKH,
[IM3/1eKTPUKU U TIOMYTIPOBOAHUKM. 3aKOH COXpaHeHUsl 371eKTpUUYecKoro 3apsijja. BsaumoselictBue
3aps0B. 3akoH KynoHa. DnekTpuueckoe rnose. HanpsskeHHOCTD 3/1eKTpruyecKoro noss. IpuHomn
CYTIEPIIO3ULINU JIeKTPUUECKUX TosIel. JIMHUM HampsDKeHHOCTH 3JIeKTpUUecKoro mosist. Pabota cun
371eKTpocTathuueckoro mnosisd. Ilorennuan. PasHocts noreHuyanos. [IpOBOAHUKY U JUIIEKTPUKU B
3/IeKTPOCTaTUUYeCKOM I1osie. [JusnekTpuyeckas MPpOHULAeMOCTb. JIeKTPOeMKOCTb. KoHzeHcaTop.
O/1eKTPOEMKOCTb IIJIOCKOI'0 KOHZeHcaTopa. JHeprus 3apsykKeHHOro KOHZeHcaTopa

[IpakTrueckue 3aHATUA

ITpakTuueckasi pabora: Mi3mMepeHue 371eKTPOeMKOCTH KOH/|eHCaTopa

Tema 4.2
TToCcTOAHHBIN

Copep)xaHue yueOHOro MaTepuasa:

SJ'IEKTPI/I‘-IECKI/Iﬁ TOK. Y CJI0BUS CyLIeCTBOBaHHA 3J/IGKTPDUUECKOI'O TOKA. Nctounuku Toka. Cuna

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 3.2
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9/IeKTPUYECKUI TOK.
[TOKU B pas/IMuHbIX
cpefax

ToKa. IloctosiHHbI TOK. HampsbkeHuve. 3akoH Oma /s ydyacTKa Lend. JJeKTpUuueckoe
COMPOTHUBJIEHHE. Y[lelbHOe COMNpPOTHB/IeHKWe BelecTBa. llocseoBaTenbHOe, MapasienbHOe,
CMeIllIaHHOe COeZIMHEHHe TMPOBOAHUKOB. Pabora snmekTprueckoro Toka. 3akoH [[xoyrs-JleHua.
MOIIHOCTE 3/IEKTPUUECKOT0 TOKA. OJIEKTPOABIWKYILAss CWjla U BHYTPEHHee COMpPOTHUB/IEHUE
WCTOYHMKA TOKa. 3akoH Oma /s TIO/IHOM (3aMKHYTOM) 3J/IeKTpUUYeCKOoW Lenu. KopoTkoe
3aMbIKaHUe.

OJIeKTPOHHAsA IIPOBOAVMOCTb TBepZbIX MeTa/UIOB. 3aBUCUMOCTb COIIPOTHUB/IEHUS METa//IOB OT
Temneparypbl. CBepXIpOBOJUMOCTb. JDJIEKTPUUYECKMM TOK B BaKyyMe. CBOWCTBa 3/1€KTPOHHBIX
nyukoB. [lomynpoBogauku. CoOCTBeHHass W TIpUMeCHasi TPOBOAWMOCTH I10JIYTIPOBOJHUKOB.
CgoiicTBa p-n-riepexoza. I1omyrpoBogHUKOBBIE TIPUOOPHI. DJIEKTPUUECKW TOK B pacTBOpax U
pacriaBax 3/1eKTPOUTOB. JNeKTPOIUTHYeCKas AUCCOLMALUs. DIeKTPOIU3. DIeKTPUUYeCKUi TOK B
rasax. CamocTosATebHbIM U HeCAMOCTOATeIbHbIN pa3psaz. Monnusd. [1nasma

JTaGopaTopHbIe 3aHATHS

JlabopatopHasi paboTta 3. V3ydeHre CMeIIaHHOTO COeJJMHEeHUsT Pe3HUCTOPOB.
JlabopatopHasi paboTta 4. VI3MepeHue 3/1eKTPOABIKYIIel CH/TbI UCTOYHHKA TOKA U ero
BHYTPEHHEr0 CONMPOTHBJIEHHUS

Tema 4.3
MarHuTHoe noJie.
OJIeKTPOMarHUTHast
MHIYKLHST

Cojep>xanue yuedHOro MaTepuasa

[TocTosiHHBIE MarHuThl. B3auMopeicTBHMe MOCTOSIHHBIX MAarHWTOB. MarHutHoe moJie. Bektop
MarHuTHOW MHAYKUWHU. [IpyuHLMNO cynepno3uiuu. JIMHUY MarHUTHOM UHAYKUUK. KapThHa uHMi
MarHUTHOM WMHJYKLUMU TIO/Si TOCTOSIHHBIX MarHWTOB. MarHWTHOe TioJie TIPOBOJHHKA C TOKOM.
KapTrHa /vHUN NoJIsi JJIMHHOTO TIPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIbLIEBOTO MPOBOJHUKA,
KaTyLIKU ¢ TOKOoM. OmbIT 3pcTefia. B3auMopeiicTBre NMpOBOAHUKOB C TOKOM. Cuia Amriepa, ee
MOAy/Ib U HampaBieHue. Cuia JlopeHila, ee MOJAYJ/ib M HaripaB/jieHue. [IBvKeHUe 3apshyKeHHOM
YaCTULILI B OJHOPOJHOM MarHUTHOM Tiojie. Pabota cunbl JlopeHiia. IB/ieHHe 3/1€KTPOMarHUTHOMN
vHAyKUUU. [ToTOK BekTOpa MarHUTHOM WHAYKUUU. 3C MHAYKUMU. 3aKOH 371eKTPOMarHUTHON
nHaykuun Papages. BuxpeBoe s/ieKTpuueckoe TMoJje. OJIeKTPOJABWXKYILAs Cula UHAYKUWA B
TPOBO/IHUKE, JBWXKYLLEMCSI MOCTyNaTeJbHO B OZHOPOJHOM MarHMTHOM moJie. [lpaBuso JleHua.
NupyktuBHOCTh. fBneHve camouHAyKuuu. DIC caMOMHAYKLUU. DHEpPrusi MarHUTHOIO [0/
KaTYLLIKHU C TOKOM. DJIEKTPOMarHUuTHOE ToJ1e

[IpakTrueckue 3aHATUSA

[TpakTryeckue paboThl: M3yueHre MarHUTHOTO TI0JIS1 KAaTYIIIKK C TOKOM. VlccienoBaHue IeHCTBUS
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MOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM

JlaGopaTopHbIe 3aHATHUSA

JlabopatopHasi paboTta 5. V3yueHue siBieHUsI 37IEKTPOMarHUTHON UHYKLUN

ITpodeccoHaILHO OPHEHTHPOBAHHOE CO/lep)KaHHe (Co/iep>KaHue MPUK/IAJHOT0 MOAY/Is)

IIpakTHUecKue 3aHATHSA

[MpakTryeckass pabora: TexHHUeCKHe YCTPOMCTBA W TpPaKTUUeCKOe MPUMeHeHHe: 371eKTPOCKOTI,
3/IeKTPOMeTp, KOH/IeHCAaTOp, KOMUPOBasbHbIMA ammapar, CTPYWHbIM TMpPUHTEp, amIepMeTp,
BOJILTMETP, PEOCTAaT, UCTOUHUKH TOKa, 3JIeKTPOHArpeBaTe/ibHbIe PUOOPHI, 37IeKTPOOCBETUTE/TbHBIE
npubOphl, TEPMOMETP COTPOTUBJIEHUs, BaKyyMHBIH [UOJl, TEPMHUCTOPbl W (HOTOPE3UCTOPHI,
TIOJTYTIDOBO/IHUKOBBIA N0/,  TajbBaHWKa, IIOCTOSTHHbIE  MAarHWTBI,  3JI€KTPOMAarHUTHI,
3/1eKTPO/IBUraTe b, YCKOPUTE/IN 3/IeMeHTapHbIX YaCTHUL], UHAYKLMOHHAS T1eYb.

[TpakTryeckass pabora: Mephl 3/1eKTp06€30TIaCHOCTH, 3/IEKTPOCTaTHUeCKast 3allliTa, 3a3eM/IeHHe
3JIeKTPOTIPUO0OPOB, KOPOTKOE 3aMbIKaHKe

Paspjen 5. Kose0anus 1 BOJIHBI

22

Tema 5.1
MexaHuuecKue 1
S/IEKTPOMarHUTHbIE
KoJie0aHUs

CopepxaHue yueOHOro Mmarepuasia

KonebatenbHast cuctema. CBoOGozHbIe Kostebanus. ["apmoHnyeckre Konebanusi. [lepuos, yacToTa,
amMIyiiTyZa U ¢asza kosebanuid. [IpyKMHHBIA MasiTHUK. MaTreMaTHUeCcKHUi MasTHUK. Y paBHEHHe
rapMOHUYeCKHUX KosebaHuii. KuHemaThyeckoe W AWHAMUYeCKOe OIMMCaHWe Kojie0aTenbHOro
oBwkKeHus. [IpeBpairieHuWe 3HePrUM TIPM TapMOHWYECKUX KosiebaHusx. CBSI3b aMIUIUTY/BI
KosilebaHWii WCXOJHOW BeJIMUMHBI C aMIUIMTYJ0M KoyiebaHWi ee CKOPOCTHM U YCKOPEHWUs.
Koneb6arenbHbIit KOHTYP. CBobogHbIe 3/1eKTPOMarHUTHbIE KosiebaHus
B W/lea/TbHOM KoJie0aTe/TbHOM KOHTYpPe. AHa/IOTHst MeXX/[y MeXaHUYeCKUMU 1 3/IeKTPOMarHUTHBIMU
KosiebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTWH B MJeanbHOM KosebaTesbHOM
KOHType. BbIHyX/eHHble MexaHWueckue Kojebanusi. Pe3oHaHc. Pe3oHaHcHasi KpuBasl.
BbIHY)K/IeHHbIe ~ 3/IeKTPOMarHWTHble — KosmebaHus. IlepeMeHHbId TOK. CHHYCOWZAAIbHBIN
riepeMeHHbI TOK. MOIIHOCTb TlepeMeHHOr0 TOKa. AMIIUTYIHOe U eHCTBYIOLee 3HaueHHe CUJIbI
TOKa W HaripsbkeHusi. TpaHcdopmarop. [Ipon3BoscTBO, Niepeiaua U MoTpebieHre 3/1eKTpUYecKoi
3Hepruu. OKOJIOTUUeCKWe PUCKA TIpU TPOM3BOACTBe 3/eKTpuueckoi sHepruu. KysibTypa
WCTIO/Ib30BaHUs 3/IEKTPOIHEPIUU B TIOBCEHEBHOM KU3HU

ITpakTryeckue 3aHITUA

[TpakTHueckue paboThI:

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 3.2
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WccnenoBaHye 3aBUCUMOCTH 1epU0/ia MajbiX KosilebaHUii rpy3a Ha HUTH OT JIMHBI HUTH M MacChl
rpy3a. lccnenoBaHve TiepeMeHHOTO TOKa B LeMM W3 TOC/Te[0OBaTeNbHO COeJMHEHHBIX
KOH/IEHCATOoPa, KaTyIIK! U pe3nucTopa

Tema 5.2
MexaHHUUeCcKue 1
S/IeKTPOMAarHUTHbIe
BOJIHBI

Copep)xaHue yue0HOro MarepHasa

MexaHnuecKkyre BOJIHBI, YC/I0BUs pacnipocTpaHeHust. [1eprog. CKOpOCTb pacripoCTpaHeHus U [/IMHa
BOJTHBI. [lonepeuHbie U TIpo/io/ibHBIE BOJIHBI. VIHTepdepeH1usi U AUQPAKLKs MeXaHUUeCKUX BOJIH.
3ByK. CKOpOCTh 3BYyKa. ['/poMKOCTB 3ByKa. BricoTa ToHa. TemMOp 3ByKa. D/IeKTPOMarHUTHbIE BOJTHBI.
YcnoBus u3nydeHUs 371€KTPOMAarHMTHBIX BOH. B3auMHasi opueHTaiusi BeKTopoB E, B u v B
3/IeKTPOMarHWTHOM BOJIHe B Bakyyme. CBOMCTBAa 3/1eKTPOMarHWTHBIX BOJIH: OTpakeHue,
ripesioMJieHre, ToJsipu3anus, Audpakuus, nHtepdepeHus. CKOPOCTb 3/1eKTPOMAarHUTHBIX BOJIH.
[ITkana 3/7eKTPOMarHUTHBIX BOJIH. [IpvMeHeHUe 37eKTPOMAarHWTHBIX BOJH B TeXHUKe U OBITY.
[IpuHLMIIBI pafyoCBA3M U TeneBUJeHUs. Paguonokanus. OJIeKTPOMarHUTHOe 3arpsi3HeHve
OKpY’Karolllei cpefibl

Tema 5.3
OrnTuka

[TpsimonHelHOe pacrmpocTpaHeHue cBeTa B OAHOPOAHOU cpefe. Jlyu cBeta. OTpaxkeHUe CBeTa.
3aKoHbI OTpakeHHs1 cBeta. [locTpoeHune M300pa’keHUM B TJIOCKOM 3epKaje. [IpenomiieHue cBeTa.
3akoHbI TIpesioMsieHUsi cBeTa. AOCOMIOTHBIM TOKa3aTenb mpenomsieHds. [ToHOe BHyTpeHHee
oTrpaxkeHue. IIpesienbHBIN YroJ IOJHOTO BHYTPeHHero oTpakeHus. JJucriepcus csera. CI10’KHBIA
coctaB Oesoro cBeta. L|Ber. Cobuparoirie v paccemBaroie aMH3bL. ToHKas mrH3a. POKycHoe
pacCTosiHMe W ONTHYeCKas CHla TOHKOW JyiMH3bI. [locTpoeHre n300pakeHWii B COOMpArOMUX U
paccenBarOIMX JMH3ax. PopMysia TOHKOW JIMH3BL. YBe/JW4yeHWe, ZaBaemoe JIMH30U. IIpenesnbl
MPUMEHUMOCTU TeoMeTpuueckol onTukd. MHrepdepeHiusi cBeta. KorepeHTHble HCTOYHHKHU.
YcnoBusi HabmoJeHNsT MAaKCMMyMOB M MHUHHMYMOB B WHTep(epeHIIMOHHOW KapTWHEe OT [BYX
cUH(]a3HbIX KOTepeHTHbIX WCTOYHUKOB. [udpakius cBeta. [JudpakijMoHHas pelleTka. Y CI0BUe
HaO/MO/IeHNsl  T/IaBHBIX ~MAaKCMMYMOB TIpM  TaZieHWM MOHOXPOMAaTMUYecKOro CBeTa Ha
IudpakLMOoHHY0 peleTKy. [Tonsipy3arus cBeta

HpaKTI/IIJECKI/Ie 3dHATHA

ITpaktuueckasi pabora: HabsrozieHre fyictiepciul cBeTa

JlaGopaTopHbIe 3aHATHUS

JIaboparopHas pabota 6. VI3MepeHue noka3aTeJsi IpesioM/IeHHs CTeKIa
JlaboparopHas pabora 7. VcciiefoBaHue CBOWCTB M300paXkeHui B TMH3aX

ITpodreccoHaIbHO OPHEHTHPOBAHHOE CO/iep)KaHHe (Co/iep)KaHue MPUKI/IAHOT0 MOAYJISA)
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IIpakTHuecKue 3aHATHSA

[TpakTueckass pabora: TexHHWUecKHe yCTPOWMCTBA W TPAKTUYECKOe TIpUMeHeHue: ceiicMorpad
3/IeKTPUYECKUM 3BOHOK, I'eHepaTop INepeMeHHOro TOKa, JIMHUU 3/1eKTporepesiay, My3blKaJbHble
MHCTPYMEHTBI, y/IbTPa3BYKOBasi JUarHOCTMKA B TeXHUWKe W MeJULMHe, pajap, paJuoIpUeMHUK,
TeJIeBHU30p, aHTeHHa, TesedoH, CBY-neub, ouky, jyna, (oToamnmapaT, MPOEKLMOHHBINA arrapar,
MUKPOCKOII, TeJIeCKOTI, BOJIOKOHHas ONTHKA, JU(PaKLIMOHHAs pellieTKa, MOospou, TeleCKorl.
[pakTrueckass pabota: Bupabl w3nyuenuit. Bugbl criektpoB. CrieKTpbl UCITycKaHUs. CIIEKTPBI
norsioujeHus. CnekTpanbHbld aHanu3. CriekTpanbHble K/Iacchl 3Be3fl. Y/bTparoyeToBoe
usnyuyeHve. ViHppakpacHoe u3nyueHue. PeHtreHoBckue yud. VX npupoga u cBoiicta. llkana
3/1eKTPOMAarHUTHBIX U3Ty4YeHu’

Pa3zgen 6. OcHOBBI crielja/IbHOM TeOPUH OTHOCUTE/THHOCTH 4 OK 01
Tema 6.1 Copep)xaHue yue0HOro Marepuasa 4 OK 02
OCHOBBI TEOpUU 'panuibl TNPUMEHMMOCTH K/IacCMYeCKOW MexaHukW. [locTynatel crnenyanbHOW — TeOpUM OK 04
OTHOCUTE/IbHOCTU OTHOCHUTE/IbHOCTH: WHBApPUAaHTHOCTb MOJYJ/s CKOPOCTA CBeTa B  BaKyyMe, IIPUHLUII OK 05

OTHOCHUTE/IbHOCTU OWHIITelHa. OTHOCUTE/bHOCTh OJHOBPEMEHHOCTU. 3aMe/jleHHe BpPeMeHU U
COKpallleHue [JIMHbl. DHeprusi U UMITy/JbC CBOOOAHOM yacTuipl. CBsI3b MacChl C SHeprued u
HMMIY/IbCOM CBOOOHOM YacTHUL[bl. DHeprusi TOKOsi CBOOOJHOM UaCTULIBI

Pa3zgen 7. KBanToBas pu3uka 14 OK 01
Tema 7.1 Copep)xaHue yueOHOro MarepHasa OK 02
OJ/1eMeHTBI @®otoHbl. Popmyna [1naHKa cBs3U SHEpruM (POTOHA C ero YaCTOTON. DHeprusi ¥ UMIYJbC (POTOHA. OK 04
KBAaHTOBOU OTNTUKHU OtkpeiTHe U uccienoBanue ¢oroaddekra. Omnbithl A.I'. CrosneroBa. 3akoHbl (oTo3ddekxTa. 2 OK 05

YpaBHeHue OiiHIUTeHaA A5 poTosddexTa. "KpacHast rpanuua” ¢hortosddekxra. JaBneHve cBeta. OK 07
OnebiTel IT.H. JlebeneBa. XuMuuecKoe JeiCTBHE CBeTa [IK 3.2
Tema 7.2 CojepxaHue yueOHOro MaTepHasia
CTpoeHue aToma Mopens atoma TomcoHa. OnibIThl Pe3epdopa 1o McciefioBaH|IO CTpOeHHUst aToMa. [1naHeTapHas
Mozenb aroma. [loctynatel bopa. M3nyueHue u morsoijeHre (OTOHOB TpU Tepexoje aToMa C 2

OJJHOTO YPOBHSI HepruM Ha Apyrou. Buiel criekTpoB. CrieKTp ypoBHel SHepruy aToMa BOZI0poJa.
BosnHoBble cBolicTBa yactuy. Bosnel e Bpoiins. KopnyckynsspHO-BOIHOBOM AyanusM. [Iudpakius
3/IEKTPOHOB B KpucTa/yiaX. CIIOHTaHHOe M BBIHY)KJEHHOe H3/IydyeHre. YCTPOWCTBO M NPHHLUI
paboThI s1a3epa

[IpakTHyeckue 3aHATUSA
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[MpakTryeckast pabora: HabmomeHre mHedyaToro CcrieKTpa

Tema 7.3
ATOMHOe 1/1p0

Copep)xaHue yue0HOro MmarepHasa

MeToapl HaOMOEHUS W PETUCTPALM 3JIeMeHTapHbIX uYacThl. OTKpBITHE paJMOaKTUBHOCTH.
OnbiThl Pe3epdopza no onpezeneHro CcocTaBa paZMoakTUBHOTO u3nyueHus. CBolicTBa anbga-,
OeTa-, raMmMa-u3yuyeHusi. BivsiHve paiMiOaKTUBHOCTU Ha >KMBbIe OpraHu3Mbl. OTKpPBITHE TIPOTOHA
u HeliTpoHa. HykoHHast Mmofiesib sijpa ['eiizeHOepra-ViBaneHko. 3apsiz sigpa. MaccoBoe uucio sijipa.
N3orormel. Anbda-pacraj. DeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacraz. ['amMmma-u3nyueHye. 3aKOH
Pa/IM0aKTHBHOIO pacrazia. DHeprus CBsi3k HyK/IOHOB B sifipe. SepHble cuibl. JedeKT Macchl sipa.
AnepHble peakuyu. [leneHne W cuHTe3 sjep. flnepHblli peakTop. TepMosiiepHBI CHHTe3.
[Tpo6siemMbl ¥ TTePCIIEKTUBHI SIePHOM SHEPTeTHKHU. DKOJIOTHUECKHe aCTIeKThI SePHON SHepreTHKH.
OneMmeHTapHble YacTULbl. OTKpbITHE O3UTPOHA. PyH/IaMeHTa/IbHbIe B3aUMO/|eHCTBUS

HpaKTI/I‘-IeCKI/Ie 3aHATHUA

[TpakTHueckas pabota: VMcciiefoBaHye TpeKoB YacTHI] (T10 TOTOBBIM (hoTorpadusiv)

IIpodeccuoHaibHO OPHEHTHPOBAHHOE CO/iep)KaHKe (cofiep>KaHKe MPUK/IaJAHOT0 MOAY/JIf)

[IpakTHyeckue 3aHATUA

[pakTrueckas pabora:

1. HenoBasi wrpa: IToHSTHS, CBsI3aHHBIE C WU3YYE€HUEM METO/OB HAyUHOTO TO3HAHUS: SIBJIEHHE,
HayuHbIi (akT, TUMOTe3a, (U3NUecKasi BeJIMUMHA, 3aKOH, TeOpHs, HabJro/jeHre, KCIIepUMEHT,
MO/le/IMPOBaHKe, MO/ie/Tb, U3MepeHue.

2. TIpakTrueckasi paboTa: TexHUUECKHe YCTPOMCTBA U MPAKTHUECKOe TIPUMeHeHHe: JOTO3IEMEHT,
doToaTurK, cosHeuHasi OaTapesi, CBETOJMO[, CIIEKTPOCKOI, Jia3ep, KBAHTOBbIA KOMIIbIOTED,
Jo3uMeTp, Kamepa BuibcoHa, siiepHbIi peakTop, aToMHasi bom0Oa

Pa3pen 8. Ds1eMeHTBI aCTPOHOMUM U aCTPO(HU3UKHU

Tema 8.1
D1eMeHTbI
AQCTPOHOMUU U
acTpoU3KU

CopepxaHue yueOHOro Mmarepuasia

Bup 3Be3mHOro Heba. Co3Be3qusi, ipKUe 3Be3/ibl, TUIAaHEThI, UX BUAUMOe ABMKeHHe. CoHeuHast
cuctema. Ilnanetel 3emMHOM rpynmsl. [lnaHerbl-rurantel. Manble Tena CoO/IHEYHOW CHUCTEMBI.
Connuge, potocdepa u armocdepa. CosiHeUHast akTUBHOCTb. MIcTOUHUK 3Hepruu CosHIla U 3Be3f.
3Be3[bl, MX OCHOBHbIEe XapaKTEPUCTUKW: Macca, CBETUMOCTb, paZHUyC, Temmeparypa, HX
B3aMMOCBsI3b. 3Be3/Ibl I'JIaBHOM MOC/e/IoBaTeIbHOCTH. 3aBUCMMOCTb ''Macca - CBeTUMOCTh' MJist
3Be37] [VIaBHOM M0C/ej0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3Be3s. CoBpeMeHHbIe Mpe/iCTaB/IeHus
0 MPOMCXOXX/JeHWUU U 3BoJirolKu CosHIla Y 3Be3/. JTanbl KU3HU 3Be3/. Mneunbidi [1yTh - Haia

OK 01
OK 02
OK 03
OK 05
OK 07
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lNanaktrka. CrivpasibHas CTpPyKTypa I'asakTyKu, pacripefiesieHye 3Be3[, rasa u nblid. [lonoxkeHue
u apwkenue CosHua B [Nanmaktuke. Ilnockas u chepuueckass noacucteMbl ['amakTuku. Turibl
rajlakTUK. PaguoranakTku U KBasapbl. UepHble AbIphI B AjpaX rajakTuk. Beenennas. Pacivpenue
Bcenennoii. 3akoH Xab6s1a. Pa3beranue ranakrtuk. Teopusi Bombioro B3peiBa. Mogenb «ropsiueit
BcenenHoii». MacmrabHasi ctpykTypa BcenmenHoil. Meraranaktvika. HepelieHHble Tpo0sieMbl
aCTPOHOMUU

JlaGopaTopHbie 3aHATHSA

JIabopatopHas pabota 8. Hab/to1eH1st HEBOOPY>KEHHBIM TJ1a30M C UCIT0/Ib30BaHUEM

KOMITBIOTEPHBIX MPUIOXKEHUH 1T OTIpe/ie/IeHHsI T10/10’KeHHsT HeOeCHbIX 00beKTOB Ha KOHKPETHYO 4
JlaTy: OCHOBHBbIE co3Be3iusi CeBepHOro MoJTylLlapus U SipKre 3Be3/1bl

[Ipomexyrounas arrecranus ([JnddepeHpoBaHHbIN 3aUeT)

[Bcero: 108
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3. YCJIOBUSI PEAJIM3AIIAN ITIPOTPAMMBI OBIIIEOBPA30BATE/ILHOI
JACIATITAHBI

3.1 MarepuajbHO-TeXHUUECKOe obecreueHue

Peanu3aiusi TiporpaMMbl  yueOHOW  JUCLIMIUIMHBI — TPOU3BOAMTCS C  TIPUMeHeHWeM
JVCTAHIIMOHHBIX TEXHOJIOTHM U TpeOyeT HalnuMs 1eKTPOHHOM 00pa3oBaTe/TbHOM Cpe/ibl; yueOHOTro
KabuHeTa.

O6OopyoBaHue yueOHOro KabuHera:

® KJIacCHas [JOCKa;

® 110Ca/IoUHbIe MeCTa TI0 KOJIMYeCTBY 00yUarommxcs;

® pabouee MeCTO Mpero/aBaTeis;

® yueOHO-TIpaKTHUYeCKoe 000pyioBaHKe, HeOOX0JUMOe [I7Is TIPOBEe/IEHHs TIPe/lyCMOTPEHHBIX
IIpPOrpaMMOM TIpakKTUUeCKUX 3aHaThd. B coorBetcTBUe € m.4.4 ®I'OC CIIO poryckaeTcsi 3ameHa
000py/10BaHUs €r0 BUPTYaIbHBIMU aHAIOTaMU.

TexHnuecKkue cpeJCTBa 00y4YeHH:

® KOMIIBIOTEPHI C BBIXOZOM B CeTh Internet;

® caiit «J/IuuHasi CTyAus» C BO3MOXKHOCTBIO PabOTHI C 371eKTPOHHBIM 00pa30BaTeTbHBIM
pecypcom;

® 3/IeKTPOHHbIe OMOIMOTeUHbIE PECyPCHI.

Yue0HO-MeTOAHNUECKOe 00ecIieueHHe JUCI{HILIHHBI:

* MeTOIMYEeCKre YKa3aHUs 10 OpraHu3aluy MpakTUYeCKUX 3aHATUM;

* METO/IMUeCKHe YKa3aHUs 10 CaMOCTOSITe/IbHOM pabore.

IIporpaMmMHoe obecrieyeHue:

[MporpammMHOe obecrieueHue, SIB/SIOLLEECS] YaCTbIO 3/I€KTPOHHOM MH(OPMAL[MOHHO-
obpa3oBaTesibHOM cpe/ibl U 6a3upyrolljeecs Ha TeJIeKOMMYHHUKAL[MOHHBIX TeXHOJIOTHUSIX:

- KOMITbIOTepHbIe 00yyYaroliyie MPorpaMMmBbl;

- TPEHHWHI'OBbIe U TeCTUPYIOL1e IPOrPaMMBbl;

- UHTeJIJIeKTya/ibHble pOO0TU3UPOBAaHHBIE CUCTEeMbI OLIEHKH KaueCTBa BBITIOJTHEHHBIX paboT;

- CTIpaBOYHO-TIpaBOBasi cucTeMa «KOHCY/IbTaHT MTHOC», «I'apaHT»;

- 371IeKTpOHHO-0Mb/moTeuHas cucreMa (36C) OBC «IPR SMART» http://iprbookshop.ru/;

- TIporpamMma yripaByieHusi obpa3oBaresnbHbIM Tiporjeccom B DMOC (MHdopmaroHHast
TexHosiorusi. [Iporpamma ynpasieHusi oopaszoBartenbHbIM rporjeccom. KOMBAT).

3.2. WundopmanuoHHoe obecreueHue 00yueHHs

OcHOBHBbIE HCTOUYHUKHU:

1. MsikuwieB ['.41., ByxoBues b.b., Corckuii H.H. ®usuka 10 knacc. / nog pejakuyen
[TapdenTreBoit H.A. - AkipioHepHOe 061miecTBO «M3maTenscTBo [TpocBertieHuex»

2. Msxkues I'.J1., Byxosues Bb.b., Yapyrun B.M. ®usuka 11 knacc. / nog, pefakiyen
[MapdentreBoit H.A. - AkijoHepHOe obmmecTBo «M3parensctBo [IpocBerrieHuex»

Ilepeuens NHTEpHET-pecypCoB:

1.  KM-ukona. — Pexxum poctyma: http://www.km-school.ru;

2. OtkpbiTasi ~ ¢usuka. — Pexum  goctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3.  Ilnardopma AKnacc — Pexkum goctyma: http://www.yaklass.ru ;
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4.  bubmmoreka 1mdpoBoro oOpa3oBaTebHOrO KOHTeHTa — PexXum gocrtyma:
http://mMonypoku.pd;

5.  ®usuka.ru. —Pexxum goctyna: http://www.fizika.ru ;

6.  ®UIIN (BIIP 11 knacc) — Pexxum poctyma: http:/www.fipi.ru ;

7.  OnekTpoHHbIN yueOHUK — Pexxum goctyma: http://www.physbook.ru.

8.  CripaBouHO-1IpaBoBast cucTemMa «KOHCy/IbTaHT IIF0C»

9. D/1eKTpOHHO-0MO/TMoTeUHasT cucTema (BBC) IbC «IPR SMART»
http://iprbookshop.ru/.

4. KOHTPOJIb 1 OJEHKA PE3YJ/IbTATOB OCBOEHUSA
OBIIIEOBPA30BATE/IbHOM JIVCITUTI/TUHBI

KoHTpo/ib M OIleHKa pacKphIBAIOTCS uepe3 yCBOeHHble 3HAHUS U TPUOOpeTeHHbIe
o0yuarIMMHUCS yMeHHsl, HarpaBjieHHble Ha (opMupoBaHWe OOIMX W TPOdeCcCHOHATbHBIX
KomrieTeHIM. KomrieTeHLIUM JO/KHBI ObITh COOTHECEHBI C TIPeMeTHBIMU pe3y/ibTaTaMu.

Koa n HaumeHoBaHMe Pazpgen/Tema Tun o1eHOUYHBIX
(hopMHUpyeMBbIX KOMIIeTeHI{ M MeponpUusTHH
OK 01. Beibupatb criocoObl Pazpen 1. Temnr 1.1., 1.2, 1.3
pelLleHus 3a1a4u Pazpen 2. Temnr 2.1., 2.2., 2.3.
npodeccroHanbHOM JesitenbHOCTH| Paszen 3. Temsr 3.1., 3.2., 3.3,
TIPUMEHHUTE/IbHO K Pa3/IM4YHbIM 3.4., 3.5.
KOHTeKCTaM Pa3nen 4. Temni 4.1., 4.2.

Paspen 5. Temsl 5.1., 5.2., 5.3.
Pa3nen 6. Temnl 6.1., 6.2.
Pa3zpen 7. Temnl 7.1, 7.2

OK 02. Acnons3o0BaTh Paspen 1. Temsr 1.1, 1.2, 1.3 [LITyaupoBaHue
COBpeMeHHbIe Cpe/iCTBa IOWCKa, Paspmen 2. Temsr 2.1., 2.2., 2.3.

aHa/M3a ¥ UHTepIipeTarun Paspen 3. Tems! 3.1., 3.2,, 3.3., TecTtupoBaHue
vHopMaLy U 3.4., 3.5.

HMH(OpMaLMOHHbIE TeXHOJIOTUU Paspen 4. Tems1 4.1., 4.2. BbIrosiHeHWe MpakTUUeCcKux|
JIUISI BBITIOJTHEHUS 3a/1a4 Paspen 5. Temsr 5.1., 5.2., 5.3. 3a/laHUH
nipodeccroHaNTbHOM Paspen 6. Tems! 6.1., 6.2.

JesaTe/IbHOCTH Pasgen 7. Temnr 7.1, 7.2 KoHTpo/bHast paboTa
OK 03. [nanupoBaTts 1 Paspen 1. Temnr 1.1., 1.2, 1.3

peasii30BbIBaTh COOCTBEHHOE Paspen 2. Temnr 2.1., 2.2., 2.3. BoirnoiHeHWe 3a/laHUM Ha
rpodeccroHanbHOe U Pazpen 3. Temsi 3.1., 3.2., 3.3., b depeHLIMPOBAaHHOM
JIMYHOCTHOE pa3BUTHE, 3.4., 3.5. 3aueTe
TpeATpUHUMATETBCKYHO Pazgen 7. Tembr 7.1, 7.2

JIesITeJTbHOCTh B
rpodeccroHanbHOU cepe,
WCTI0/b30BaTh 3HAHUS T10
TpaBOBOM U (PUHAHCOBOW
IPaMOTHOCTH B pa3/IMUHbBIX
JKU3HEHHBIX

CUTyalUAX
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OK 04. 3¢ddekTrBHO Pasgen 1. Temsr 1.1., 1.2, 1.3
B3aMMO/IeHiCTBOBaTh U pabotath B | Pa3zgen 2. Temsi 2.1., 2.2., 2.3.
KOJIZIEKTUBE M KOMaH/ie Paspen 3. Tems! 3.1., 3.2., 3.3,
3.4., 3.5.
Pazgen 4. Temn1 4.1., 4.2.
Pa3pen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pa3pen 7. Temnl 7.1, 7.2
OK 05. Ocy1jecTB/IAT YCTHYIO Paspgen 1. Temer 1.1., 1.2, 1.3
Y MUCbMEHHYI0 KoMMyHUKalo | Pasgen 2. Temer 2.1, 2.2, 2.3.
Ha roCylapCTBEHHOM $13bIKe Pa3zgen 3. Temnr 3.1., 3.2., 3.3.,
Poccurickon ®@enepanyu ¢ 3.4., 3.5.
yueToM 0COOeHHOCTel Paspmen 4. Tembr 4.1., 4.2.
COLMaJIbHOT0 U KYJIbTYPHOT'O Paspen 5. Tems! 5.1., 5.2., 5.3.
KOHTEKCTa Pazgen 6. Temn1 6.1., 6.2.
Pasgen 7. Temnr 7.1, 7.2
OK 07. CopeiicTBOBaTh Paspen 1. Temnr 1.1., 1.2, 1.3
COXPaHEHHIO OKpY)Karoleu Paspen 2. Temsr 2.1., 2.2., 2.3.
Cpejibl, pecypcocOepekeHuto, Paspen 3. Tems! 3.1, 3.2,, 3.3.,
MpUMEHSITh 3HaHHs 00 3.4., 3.5.
U3MeHeHUH KIMMarTa, Pa3nen 4. Temni 4.1., 4.2.
TIPUHLIUITBI 6epPe>KTUBOTO Pazgen 6. Temn1 6.1., 6.2.
TPOU3BO/CTBA, 3¢ (HEeKTUBHO Pasgen 7. Temnr 7.1, 7.2
JleliCTBOBATh B Upe3BbIUaliHbIX
CUTyaLUsIxX
[1K 3.2. Co3paBars passuBaroiyro | Pasgen 2. Tema 2.3.
rpeJMeTHO-TIPOCTPAaHCTBEHHYIO Paszien 3. Tema 3.3.
CPe/y, TO3BOJIAIOIYT0 Paszen 4. Tema 4.3.
OpraHu3oBaTh o0yueHUe AeTeit Pasgen 5. Tema 5.3.
paHHero 1 JOLIKO/JBHOT0 BO3pacTa,
Pasgen 7. Tema 7.3

B TOM UMCJIe JleTeil C
OrpaHUYeHHBIMH BO3MOXXHOCTSIMU
37I0POBbSI B COOTBETCTBUH CO
crietii(hUKOM 0O6pa3oBaTeIbHOM
MPOrpaMMBI.
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