[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagensue:

(®WO: MapanuH Makcum Anekceesuy

[lomxHocTb: PekTop

[Jarta nognucanus: 03.08.2026 10:27:12

YHWUKanbHbI MPOrpaMMHbIN KIKOY:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

PABOYASA ITPOTPAMMA YUEBHOU AU CIUTIINHBI
OYIIL.11 ®PU3UKA

Bazosas nodeomoska

cpedHe20 npocpeccuoHanbHO20 0bpa3oeaHus



COJAEPXXAHUE
HasBaHnue pa3jena

. OBIIJASI XAPAKTEPMCTUKA PABOYE
[TPOT'PAMMBI YUEBHO! JUCLIUTITAHBI

. CTPYKTYPA U  COJEP)KAHUE  YUYEBHOU
MACLUITIVHBI

. YCJIOBUS PEAJI3ALINN YUYEBHOM
MCLIATLTMHBL

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
MVCHUITIVHBI

Ctp.

53

42



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBbBI YUYEBHOM
JUCIHUIIINHBI « DU3NUKA»

1.1. Mecto UCIMIUVIMHBI B CTPYKType OCHOBHOM mipodecCHOHA/TbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMBbI:

ITporpamma JTUCIUTUTAHBI SBJISIETCS YaCThbIO OCHOBHOM
npodeccroHanbHOM o6pa3oBatesibHOUM Tiporpammbl  CITO, peanusyemoit Ha 0a3se
OCHOBHOT0 00111eT0 06pa3oBaHusl, U BXOUT B 0011je0b6pa3oBaTe/ibHbIN UK/ YueOHOTro
TJIaHa.

Pabouas mporpamMma ydeOHON [JUCLMTIIMHBI pa3paboTaHa Ha OCHOBe
defepabHOTO TOCYZAPCTBEHHOTO 00pa3oBaTeNbHOr0 CTaHAApTa CpefHero o6iiero
obpa3oBaHus ¥ MPUMEPHOM OCHOBHOM 0Opa3oBaTe/bHOM MpOrpaMMbl, 000peHo Ha
3acenanuu [legarornueckoro copera @I'6OY AIIO UPIIO npotokosiom Ne 6/2025 ot
«18» ampens 2025 ropa.

1.2. llens 1 n/1aHUpyeMble pe3y/IbTaTbl 0CBOEHUS JUCHMIIIMHbI

1.2.1. Iley AUCHUIL/IMHBI:

Cozep>kaHue  TMMporpaMMbl  001jeoOpa3oBaTe/lbHOM — AUCHUIIIMHBL ~ PHU3MKa
HarpaBJieHO Ha [JOCTW)KeHUe CJielyIOIIUX 1e/eu:

* ¢opMupoBaHUe UHTepeca U CTpem/ieHHs O0O0yuaroluxcsi K HayuyHOMY
W3yUeHUI0 TIPUPO/Ibl, Pa3BUTHE UX WHTE/IEKTYaJbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

*  pa3BUTHe TpeJCTaB/JeHU O HAYYHOM MeTO/ie TO3HAHUS

1 (hopMHpOBaHKe UCC/Ie/I0BaTeIbCKOIO OTHOIIEHHSI K OKPY KalOIUM SIBJIEHUSIM;

* (opMHpOBaHME HAYUHOTO MHUPOBO33DEHMsI KaK pe3ysbTaTa M3y4YeHUs] OCHOB
CTPOEeHHsI MaTepuu U (QyH/IaMeHTa/IbHbIX 3aKOHOB (DM3UKY;

* (opmupoBaHue yMeHUN OOBSICHATH SIBJIEHUSI C WCI0/Ib30BaHHeM (PU3MUeCcKUx
3HaHWW U HayYHbIX /10Ka3aTe/bCTB;

* (opMUpOBaHMe TIpe/CTaB/ieHUA O poOU (U3KMKU [/s1 pa3BUTHSL APYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTtxeHne 3TUX 1iesiell 0becrieunBaeTCs pellieHreM C/IeyIOIIKX 3aiau

B TIpoLjecce u3yueHust Kypca GH3MKU Ha ypPOBHe cpefiHero o01ijero obpa3oBaHUs:

* mpuoOpeTeHHWe CHUCTEMBI 3HaHHWK 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TeOpusiX, BK/IIOYasi MeXaHUKY, MOJIEKY/SIDHYIO (PU3KKY, 3/IeKTPOAUHAMUKY,
KBaHTOBYIO (DM3UKY U 3/IeMEHThI aCTPO(PU3UKY;

* (opMHpOBaHUe YMeHUI NPUMeHSTh TeOpeTUUeCcKre 3HaHUs

171t 00BsicHeHUs! (hH3UUeCKUX SIBJIEHUM B TIPUPO/ie U /IS TIPUHSTUS TIPAKTUUeCKUX
pellleHui B IMOBCeJHEBHOMW JKU3HU;

*  OCBOeHHMe CITOCOOOB pellieHHs Pa3/InUHbBIX 3a7lau C SBHO 3a/[aHHON (Pr3HuUecKoi
MOZIe/bIO, 3aZlad, MO/Ipa3yMeBaroluX CaMOCTOSITe/IbHOe Co3/laHhe (HU3UUYecKou
MOZIe/I, COOTBETCTBYIOLLIeH YC/IOBUSIM 3a/jaul;

* T[OHMMaHWe (U3NUEeCKUX OCHOB W TPUHLIUIOB [eWCTBUS TeXHUUYeCKUX
YCTPOUCTB Y TEXHOJIOTMYECKUX TPOL[eCCOB, UX BUSHUS Ha OKPY>KalOI[yIO Cpefy;



*  OBJIaJieHUe MeTO/laMU CaMOCTOSITE/IbHOTO TJTaHMPOBaHUSI

W TpoBeJeHUs] (PU3NUECKUX SKCIIePUMEHTOB, aHaau3a W HWHTeplpeTaluu
vH(dOopMaluy, orpe/iesieHUsl JOCTOBEPHOCTH T0/Iy4YeHHOT0 pe3y/ibTaTa;

* CO3JaHMe YCIOBUM [JIg Ppa3BUTUSL YMEHUM TPOeKTHO-UCC/Ie[0BaTelbCKOU,
TBOPYECKOU J1eATe/IbHOCTH.

Oco6eHHOCT, (OPMHpPOBAHUSI COBOKYITHOCTH 3ajau M3yueHusi (QU3mKU s
cucTeMbl ~ CpefiHero  TpodeCCHOHAMBLHOTO  OOpa3oBaHMS — 3aK/IIOYaeTCss B
He0OX0IMMOCTH peanu3aliuu NpodecCUOHaTBHON HarpaB/IeHHOCTH pelllaeMbIX 3a/iay,
yuéTa ocobeHHOCTel ceprl AesaTelbHOCTH OYAYIIUX CIIeI[HaTuCTOB.

[Tporpamma 1o pu3viKe Npe0CTaB/sIeT BO3MOXXHOCTh /ISl peaar3aljiy pa3inuHbIX
METOJUUECKHX TT0/IX0/I0B K OpraHu3arv 00yueHHs pU3MKe TPH YCIOBUNA COXPAHEHUS
00s13aTe/TbHOM YaCTH CO/lepryKaHusl Kypca.

1.2.2. Ilnanupyemble  pe3y/bTaTbl  OCBOeHUsI  00ieoOpa3oBarTe/IbHOMI
JUCHUILIMHBI B cO0TBeTCTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oo6mume komneteHiuu (manee — OK) u mpodeccroHabHBIE KOMITETEHIUHN (Janee —
[IK) ®I'OC CIIO B COOTHECEHMM C JIMUHOCTHbIMH, MeTarnpeJMeTHbIMU U
TpeIMETHBIMU pe3y/ibTaTaMu 00yueHHs1 6a30Boro ypoBHs (ganee — I[TP6) ®I"OC COO
Tipe/iCTaB/IeHbl B TabuIle:



Koa n
HauMeHOBaHUe
(¢hopMupyeMbIx
KOMIIeTeHI[Ui

IInaHupyeMble pe3y/ibTaTbl 0CBOEHHS MPOrPaMMBbI N0 JUCIIUIIIUHE

OO6wue’

JucuuniMHapHbie’

OK 01. Bribupatb
CIOCOOBI peleHust
3azay
ripoecCcroHaTBLHOM
JesITeTbHOCTH
TIPUMEHHUTE/THHO

K Pa3/IMUHbIM
KOHTEKCTaM

JINuHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTb B YacTH
TPYZ0BOI'O BOCIIUTAHUS:

- TOTOBHOCTb K
MacTepCTBa, TPY/0/r00ue;

- FOTOBHOCTb K aKTUBHOU
TeXHOJIOTUUECKOM UM  COLMaZbHOW  HANpaB/JeHHOCTH,
CIIOCOOHOCTH VHULIMMPOBATh, TJIaHUPOBaTh u
CaMOCTOSITE/IbHO BBITIOJ/IHATh TaKyl0 /1eATeTbHOCTb;

- WHTepeC K pa3/uuHbiM cdepam npodecCUoHaTbHON
JesiTe/IbHOCTH,

- TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHHIO U
camMo00pa30BaHUIO Ha TIPOTSHKEHUN BCEU JKU3HMU.

MeTanpemeTHble pe3y/bTaThl J0/KHbBI OTPaXKaTh:

OBnazeHve YHUBEPCaJbHbIMU yueOHbIMU
T03HaBaTe/IbHLIMU [1eHCTBUSIMHU:

a) 6a30BbIe JIOTMUECKUE JIeHUCTBUS:

CaMOCTOSITe/IbHO (POPMYIMPOBaTh U aKTyaJIu3UpOBaTh
nipobsieMy, pacCMaTpUBaTh ee BCECTOPOHHE; yCTaHAB/IUBATh
CyLLeCTBeHHbIN TPU3HAK WIA OCHOBaHMS [ijIsi CPaBHEHMS,
Knaccudukanquu U 00001IeHus;  ompezenisiTh  LieJin
JesiTeIbHOCTH, 3a/laBaTh TlapamMeTpbl U KPUTEPUM KX
JNOCTVKeHUsI; BbISIB/ISITh 3aKOHOMEPHOCTU U TIPOTHUBOPEeUMsI
B pacCMaTpUBaeMbIX SIBIEHUSIX; BHOCUTh KOPPEKTUBBHI B
JlesiITe/IbHOCTh,  OLIEHWMBaThb  COOTBETCTBHE  pe3y/bTaToB

OCO3HadHHe

TPYAY, LIeHHOCTH

AedaTeJIbHOCTH

ITP6 1. CchopMHpPOBaHHOCTL TPEACTABIEHUN O POJU
U MecTe (PU3MKU M aCTPOHOMHUM B COBPEMEHHOW Hay4YHOH
KapThHe MUpa, O CHCTeMooOpa3yroiield ponu (U3MKK B
pa3BUTUH €CTeCTBEeHHbIX HayK, TeXHUKHU
Y COBPEMEHHBIX TeXHOJIOTMM, O BK/aJe POCCUNMCKUX
M 3apyOeXHbIX YyueHbIX-(U3MKOB B pa3BUTHe HayKH;
MOHUMaHWe  (U3WYeCKOW  CYIITHOCTH  Hab/Io/aeMbIX
sIBJIeHWM MUKPOMMpa, MaKpOMUpa U MeramMypa; [IoHUMaHue
PO/ aCTPOHOMMHU B TIPAKTUYECKOMH /lesiTe/IbHOCTH UesioBeKa
W Jla/bHelllleM HayyHO-TeXHUUeCKOM pa3BUTHM, POJIU
¢busuku
B (QopmupoBaHuMM Kpyro3opa U  (YHKLMOHAIbHOU
IPaMOTHOCTH UeJsioBeKa Ji/Is pellleHHs] TPaKTUYeCKUX 3a/ay;

[TP6 2. CdopMHpOBaHHOCTb YMEHHI pacrio3HaBaTh
¢usnyeckue siBneHusi (MpoLiecChbl) M OOBSCHATb WX Ha
OCHOBe  M3yuYeHHbIX  3aKOHOB:  paBHOMepHOe U
PaBHOYCKOPEHHOe TIPSIMOJIMHEHHOe [BIDKeHHe, CBOOOIHOe
najleHyde TeJs, [JBWKEHUWEe TI0 OKPY)KHOCTH, WHepLys,
B3aHMMOJeHCTBYE Tes, KosebaTe/bHOe [IBIDKeHNe, Pe30HaHC,
BOJIHOBOe [BIKeHHe; An¢dysus, OpoyHOBCKOe ABIKeHUe,
CTpOeHHe >KUKOCTeM U TBepAbIX Tes, u3MeHeHHe oObeMa
TeJsl IpY HarpeBaHWY (OX/IaKJeHUH), TeIJIOBOe PaBHOBeCHe,
vcriapeHue, KOH/eHCallys, IUIaBjeHWe, KpUCTalau3aLiys,
KWIMeHWe,  BJ&KHOCTb  BO3/lyXa,  CBsA3b  CpeJHeH

1

O6H.[I/Ie pe3y/bTaThl CCl)OpMy}'II/IPOBaHLI B COOTBeTCTBHMM C JIMYHOCTHBIMHM MW MeTallpegMeTHbIMU

o61jeobpa3oBaTenbHast AUCLUITIMHA.

pesysnbratamu ®I'OC COO, B (oOpMHUPOBaHMM KOTOPBIX YYacCTBYeT

2 [ucuurvHapHbie pe3y/bTaThl CHOPMY/IMPOBaHbI U TPOHYMEPOBAHBI B COOTBETCTBUM C TPeOOBaHUSAMU K MPeIMETHBIM pe3ysibTaTaM 06a3oBoro yposHs (TTP6) ®T'OC COO (TIpuka3
MunHo6pHayku Poccuu ot 17.05.2012 Ne 413 (pegakius ot 27.12.2023 1.).




1[eJIIM, OL|eHMBaTh DPUCKH IIOC/e[CTBUA [eATebHOCTH;
pasBMBaTh  KpeaTHMBHOE  MbIIUIEHHe T[PH  peIlleHHH
YKU3HEHHBIX TPO0OJIeM;

0) 6a30BbBIe HUCC/IeJOBATE/TLCKUE eHCTBUS:

- BJ/IA[IETh HAaBbIKAMH Yy4yeOHO-MCC/Ie[0BaTe/IbCKON U

NPOEKTHOW  /IeATe/IbHOCTH,  HAaBbIKAMU  pa3pelleHust
ripobsieM;

-  BbIB/IATbL TPUUMHHO-C/I€[ICTBEHHBbIE  CBSI3U M
aKTya/lM3upOBaTh  3ajlauy, BBIJBUTAThb THUIIOTE3y  ee

pellleHus], HAaXOJUTb apryMeHThI J/Is1 JOKa3aTe/bCTBa CBOMX
yTBEepP’KJeHUM, 3a/jaBaTh NTapaMeTpbl U KDUTEPUU pellleHus;

- aHa/M3UPOBATh TMOyYeHHbIe B XOZie pellieHus 3aiauu
pe3y/ibTaThl, KPUTUUECKH OLIEHMBaTh WX [JOCTOBEPHOCTD,
TIPOTHO3UPOBATh M3MeHeHHe B HOBBIX yC/IOBUSIX;

- yMeTb TepeHOCUTb 3HaHWs B T[I03HaBaTebHYH W
MPaKTAYECKYI0 UaCTH )KU3HeleATe/IbHOCTH;

- yMeTb UHTerpyvpoBaThb 3HaHUSA U3
TIpeIMeTHBIX 0O1acTel;

- BbIJIBUTaThb HOBbIe WJeH, MpejjaraTb OpUTHMHaIbHbIE
TIO/IXO/TbI U PeLleHUS;

- TIPOSIBJIATH CTMOCOOHOCTH WX UCTIOb30BaHUSI B
M03HAaBaTe/IbHOW U COLIMA/IbHOM TIPAKTHKE;

-TIPOSIBJISITH ~ CMOCOOHOCTH W TOTOBHOCTh K
CaMOCTOSITeJTbHOMY MOUCKY MeTO/I0B pellieHust
MPAaKTUUeCKUX 3a/lay, MPUMEHEHUI0 pa3/IMYHbIX METO/0B
TI03HaHWSI;

- CTaBUTb U (OPMY/IMPOBAThL COOCTBEHHBIE 3aZlaud B
oOpa3oBaTe/IbHOM [1eSITe/TbHOCTH U KU3HEHHBIX CUTYalUsX;
BBISIB/ISITH ~ TIPUUMHHO-C/IE/ICTBEHHbIe  CBSI3U UM [JId
Jl0Ka3aTe/NbCTBa CBOUX YTBEPXK/JEHUH, 3a/|aBaTh MapaMeTphl
Y KpUTEPUU pellleHUs aKTya/lu3UpoBaTh 3aZiauy, BblBUraTh
TUMNOoTe3y ee pellleHusl, HAXOJAUTh apTyMeHThI;

pasHbIX

KWHEeTUUeCKOW SHepruM TeIUIOBOTO JIB)KEHUsS] MOJIEKYJN C
abCcosoTHOM TeMIlepaTypoM, TOBBIIIeHHe [aB/IeHUsl ras3a
TpU €ro HarpeBaHWU B 3aKPBITOM COCYjle, CBSI3b MEXIY
rapaMeTpaMM  COCTOSIHMSIT ~rasa B H30Mpolieccax;
3/IeKTPHU3aLvsl Tes, B3aUMO/IeHCTBHe 3apsi/ioB, HarpeBaHUe
MPOBOZHMKA C TOKOM, B3aWMOJENHCTBUE  MAarHWUTOB,
3/IEKTPOMarH1THasi UHAYKLYS, [JefiCTBUe MarHUTHOTO T10JIs1
Ha TIPOBOJHMK C TOKOM W [JBWDKYIIMHCS  3apsf,
3/IeKTPOMarHuTHbIe KoneGaHUsi Y BOJIHBI, MPSIMOJMHEHHOe
pacripocTpaHeHWe  CBeTa, OTpakeHWe, TperioMJIeHHe,
vHTepdepeHLusi, Audpakuys U TOJspU3alvs  CBeTa,
qvcriepcusi cBeta; (hoTo3/1eKTpuuecKuii 3¢ deKkT, cBeToBOe
flaBjieHre, BO3HUKHOBEHHE JIMHeHYaToro CriekTpa aToma

BO/IOpPO/Ia, ecTecTBeHHast u HCKYCCTBeHHasl
Pa/IM0aKTHBHOCTE;

[TP6 3. BrageHue 0CHOBOIIO/IArarOIUMU (pr3UYeCKUMU
MOHATUSIMU W BeJIMUMHAMM,  XapaKTepU3YIOIIUMU
(dbusnyeckre TIpoliecchl (CBA3aHHBIMM C MeXaHUUeCKUM
JBIDKEHHEM, B3aUMOJEWCTBUEM Tejl, MeXaHWYeCKUMHU
KosiebaHUSIMU ¥ BOJIHAMM;  aTOMHO-MOJIEKYJ/ISIPHBIM
CTpOeHreM BeIIleCTRBa, TETJIOBBIMU rporieccamy;

3/IEKTPUYECKMM W MAarHUTHBIM TOJIAMH, 3JIEKTPUYECKUM
TOKOM, 3/IeKTPOMarHUTHBIMH KO/Ie0aHUSMU U BOJTHAMU,
ONTUYECKUMHU  SIBJICHUSIMY; KBAHTOBBIMU  SIBJIEHUSMHU,
CTPOEHMEM aTOMa M aTOMHOTIO sifipa, PaIM0aKTUBHOCTHIO);
BJIaJIeHUE  OCHOBOIIOJIararolUMU  aCTPOHOMHYECKUMU
TIOHATUSIMU, TIO3BOJISIOLLMMU XapaKTepU30BaTh IPOLEeCChI,
MPOMCXOAAIIMe Ha 3Be3/axX, B 3Be3JHbIX CUCTeMax, B
MEXKr'a/laKTHUeCKOW cpefie; [BIDKeHWe HeOeCHBIX —Tell,
3BOJTIOLMIO 3Be3/ 1 BceneHHoi;

I[IP6 4. BiageHwe  3aKOHOMEPHOCTSIMH,  3aKOHaMH
U TeopusiMu (3akoH BcemupHoro TsiroteHus, I, I u III
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- AQHA/IM3WPOBATH TOJIyYeHHbIE B XO/Ie PeIleHUs 3a/jauu
pe3y/bTaThl, KPUTUUECKHA OL€HUBATb WX JOCTOBEPHOCTD,
TIPOTHO3UPOBATh W3MEHEHHEe B HOBBIX YC/IOBHUSIX; J/laBaTh
OLIEHKY HOBBIM CHUTYyalWsiM, OLIEHWBaTh MPHOOpPETeHHbIH
OTIBIT;

- pa3pabatbIBaTh TUIaH peIIeHUsi MPoOieMbl C YYeTOM
aHa/IM3a MMEIOIINXCA MaTepualbHbIX M HeMaTepUaIbHbIX
pPecypcoB; CTaBUTh MPOOJEMbI W 3aJaud, [OIMyCKAIoIie
a/lbTePHATUBHBIE PEIIIeHUs

3aKOHbl HEBIOTOHA,
SHEpPruv, 3akKOH

3aKOH COXPaHEHHsI MeXaHW4YeCcKOu
COXpaHeHUsi  UMMYJIbCa, TIPUHLUI
CyTepno3ULUU cul, TIPUHLIMIT PaBHOMPABHOCTU
VHepLMa/IbHBIX CUCTEM 0TCyYeTa; MOJIEKYISIPHO-
KUHEeTUYeCKyl0 TeOpUI0 CTPOEeHUs] BelllecTBa, TIa30Bbie
3aKOHBbI, TEepBbI  3aKOH  TePMOJAWHAMUKM;  3aKOH
COXpaHeHUs 3JIeKTPUUeCKOro 3apsifia, 3akoH KysioHa, 3akoH
Oma pjng yuvacTka nend, 3akoH Owma /g TI0JIHOM
3/IeKTpUYeCcKor Leny, 3akoH J[koynsa - JleHna, 3akoH
3/IeKTPOMarHUTHOW MHZAYKLIMH, 3aKOH COXpaHeHUsI SHepruy,
3aKOH TMPSIMOJIMHEHHOT0 pacrpoCTpaHeHUsi CBeTa, 3aKOH
OTpakeHWsI CBeTa, 3aKOH TIpeJIOMJIEHHsI CBeTa; 3aKOH
COXpaHeHHsl SHEPruM, 3aKOH COXpaHeHUs] UMIMYJ/IbCa, 3aKOH
COXpaHeHHUsl 3/1eKTPUYEeCKOro 3apsi/ia, 3aKOH COXpaHEeHWs
MacCcoBOI0 YMCJIa, MOCTY/1aThl bopa, 3aKOH paii0aKTUBHOTO
pacrazia); yBepeHHOe  HCIIO/Ib30BaHHWe  3aKOHOB U
3aKOHOMEpPHOCTel TIpu aHaiv3e (U3UUeCKUx sIBJIeHUN U
TPOLIeCCOB;

I[IP6 6. BiaseHve OCHOBHBIMU METOZAMH HAyUHOTO
TO03HAHUSI, UCTI0/Ib3YEeMbIMU B (PM3KKe: MPOBOJUTH MpsIMbIe
Y KOCBEHHbIe M3MepeHus1 (HU3UYeCKMX BEeJIWYMH, BbIOMpast
OTNITUMANbHBIN CI1I0CO0 M3MepeHUs: U UCIIOJb3Ysl U3BeCTHbIe
MeTO/bl OLIeHKM TMOrPelHOCTel W3MepeHuH, MNPOBOAUTh
WccejoBaHUe — 3aBUCMMOCTeld  (DU3MUeCcKUX  BeUUWH
C WCIMOJIb30BaHWEM TIPSMBIX U3MepeHuid, OOBSICHAThH
TI0JIyUeHHbIe pe3y/bTaThbl, UCMO/b3Yys (H3UUeCKHe TeOpHH,
3aKOHbI U TIOHATHS, U Jle/laThb BBIBO/IbI; COOJIOAATE MpaBUsia
6e30macHoOTro Tpy/a
MpU TIPOBEJIEHUM UCC/AeIOBaHUNA B paMKaxX y4eOHOro

5KCriepuMeHTa U yueOHO-HCCIel0BaTenbCKON
JesTe/IbHOCTH C VICTI0/Ib30BaHUEM LU(POBBIX
VI3MEpUTEJIbHBIX YCTPOUCTB U nabopaTopHOro
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obopyoBaHus; c(hopMHPOBaHHOCTD ripeficTaBIeHUIN
0 MeTOo/lax MOy4YeHUs] HAyYHbIX aCTPOHOMUUECKUX 3HaHWM;

I[MP6 7. CdopMHUPOBaHHOCTH YMEHHUSI  pellaThb
pacueTHbIe 3a/jauy C SIBHO 3aZlaHHOW (pri31uecKoi MO/Jie/blo,
WCMO/b3YS ¢usnueckue 3aKOHBbI
¥ TIpUHLMMBI;, Ha OCHOBe aHaau3a YC/IOBUS —3aJauud
BbIOMpaTh (PH3MUeCKyl0 MOJeNb, BBIJENATh (U3NUECKHe
Be/IMYMHbI U (HOpMYyJibl, HEOOXOJUMbIe [/Isi ee pelleHus],
TPOBOJMTH pacyeThl U OLIeHWBATh PeajbHOCTh [T0TyYeHHOT O
3HaueHUs1 (pU3MUECKOW BeJMUMHbI; pelllaTh KayeCTBEHHbIe
3aZlaud, BbICTpauWBas JIOTUYECKU HENpPOTHBOPEUMBYHO
LIETIOUKY pacCyXeHWi C OMopoM Ha U3yueHHble 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NUeCKue sIBJIeHUs

OK 02. Ucnosib30Bath
COBpeMeHHbIe Cpe/iCTBa
MOMCKa, aHam3a

Y MHTepIipeTalyn
rvHpopMalu

1 uHGOpMaI[MOHHEIe
TeXHOJIOTUU [IJIs
BBITIOJTHEHUS 3a/1a4
ripoeccroHaNIbHOM
JlesiTeNIbHOCTH

JINYHOCTHBIE pe3y/bTaThl JO/DKHBI OTPa)kaTb B 4aCTH
L[EHHOCTH Hay4YHOT'0 MO3HaHUS:

- c(hOopMHPOBAHHOCTh MHPOBO33peHHUs,
COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO  Pa3BUTHS
HayKu W OOIIeCTBeHHOM TMpaKTUKW, OCHOBAHHOTO Ha
[uajiore KyJbTyp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MeCTa B MOJIMKY/IbTYPHOM MUDE;

- COBEpLIEHCTBOBAHWE SI3bIKOBOM U UMTATe/bCKOU
KyJbTYDbl KaK Cpe/ICTBa B3aUMO/IEMCTBUSI MEXY JHOJAbMU U
TI03HaHUSI MUPa;

MertaripeiMeTHble pe3y/bTaTbl [10/DKHbI
OBnaseHue yHUBepCaTbHbIMU
103HaBaTe/IbHbIMU IeMCTBUSIMU:

B) pabora c uHpopmanyei:

- BJafleTb HaBbIKaMU T[O/ydyeHUs WHGOpMaLUu U3
WCTOYHHKOB pasHbIX THUIIOB, CaMOCTOSITeIEHO
OCYLIeCTB/SATb  TIOMCK, aHaiu3, CUCTeMaTU3alui0 U
VHTeprnpeTaluyio MH(QOpPMalMd pa3/iMuHbIX BUAOB U (HOpM

OTpaXkaTh:
yueOHbIMU

[TP6 5. YMeHWe yuWTBIBaTh TPAHUIIBI TIPUMEHEHHUS
M3yUeHHbIX (U3MUeCKHX MOZeseil: mMarepuasnbHas TOUKa,
VHepLa/ibHas CUCTeMa OTCYeTa, WJeasbHbIN ras; MoJe/u
CTPOEHHsI Ta30B, >KUAKOCTEM W TBepAbIX Tesl, TOUYeUHbIH
3/IeKTPAYECKUN 3apsf, sifiepHas MoZie/lb aTOMa, HYK/IOHHast
MoJieb aTOMHOTO szpa
TNpY pellieHUH HU3NUECKUX 3a/ay;

ITP6 9. ChopMHUPOBaHHOCTE COOCTBEHHOH MO3UI[UH T10
OTHOIIIeHHIO K (Gur3nueckoi MHbopMalyy, rojiyyaeMou 13
pasHbIX HCTOYHMKOB, YMEHHH MWCII0/Ib30BaTh LU(pPOBbIE

TeXHOJIOTUU Jif) ¢ TIOWCKa, CTPYKTYPHUPOBaHus,
VHTeprnpeTaliid M TMpe/CTaB/ieHus y4yeOHONW M HayuHO-
TMOMY/ISIPHON vH(opMaLuy; pasBuTHe yMeHU!

KPUTUUECKOI0 aHa/In3a rnosiyyaeMol MHpopMaLuu




TIpe/iCTaB/IeHus];
- CO3/laBaTh TEKCTHI B PAa3/IMUHBIX (hopMaTax C y4eTOM

Ha3HaueHWs WHGOPMaIUY U 1]eJIeBOM ayJUTOPUHU, BbIOMpast

OINTHUMasbHYI0 (POPMY TIpe/[CTaB/IeHUs U BU3yaIu3aluy;

-  WCTNONb30BaTh CpeACTBa HWH(POPMALMOHHBIX |
KOMMYHHUKaIIMOHHBIX TeXHOJIOT Ui B pelieHn:
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpraHH3al[MOHHBIX
3ajau ¢ cobsrozieHreM TpeOOBaHU 3PTOHOMMKH, TEXHUKU
6e30MacHOCTH, TUTHEHBI, PeCypCcoCOepe)KeHusl, TIPaBOBBIX U
3TUUYECKUX HOPM, HOPM MHGOPMAaIMOHHOM 6€30MacHOCTH;

- B/IaZieTb HaBbIKAMHM pacCriO3HAaBaHUS W 3allUTHI
vHbopMaIy, THPOPMAIIMOHHOM 6€30MaCHOCTH JINYHOCTH

OK 03. Ilnanuposars 1
peanu30BbLIBaTh
cobcTBeHHOe
ripodeccroHaIbHOe U
JTMYHOCTHOE pa3BUTHE,
NpepUHUMATEBCKY
10 IeATeIbHOCTh B
ripoecCcroHaTBLHOM
cdepe, UCIIOIB30BATH
3HaHMS M0 NPaBOBOM U
(brHaHCOBOM
I'PaMOTHOCTH B
Pa3/IMYHBIX )KU3HEHHBIX
CUTYyaLUsX

JINUHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTb B 4acTH
JyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUS:

- CroCOOHOCTh OL|eHWBaTh CUTYalMI0 M TPUHUMATh
OCO3HaHHble pelleHUs, OpPHUEeHTHUPYSCb Ha MOpajbHO-

HPABCTBEHHbIE HOPMBI
Y [IeHHOCTH;

-0CO3HaHHWe JIMYHOTO BKJIaZl B TIOCTPOEHHE YCTOUUHUBOTO
Oyayero;

MertaripefMeTHbIe pe3y/bTaThl /IO/DKHBI OTPa’KaTh:
OBnagenue YHUBepCa/lTbHBIMU PeryJIsiTUBHBIMU
JIeCTBUSMHU:

a) caMoOpraHu3aLysi:

- CAMOCTOSITEJILHO OCYILECTB/ISTh T103HABATE/BLHYIO
JeaTeIbHOCTh,  BBISIB/ISITH ~ TPOOJIEMBI,  CTaBUTb |
¢dopmyipoBaTh COOCTBEHHBbIE 337lauy B 00pa30BaTebHOMN
JieaTeIbHOCTY Y KU3HEHHBIX CUTYaLHsX;

- CaMOCTOSITeNIbHO  COCTaB/SATh  IUIAaH  pelleHust
npo6JieMbl C y4eTOM MMEIOIMXCSl PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEMN

ITP6 9. ChopMHUPOBaHHOCTL COOCTBEHHOH MO3UI[UM T10
OTHOIIIeHUIO K (u3nueckoi nvHbopMalyu, royyaeMoi 13
pa3HbIX MCTOUYHUKOB, yMeHUW WCI0/b30BaTh LU(PPOBLIE

TEXHOJIOTUH JUTST TIOMCKa, CTPYKTYPUPOBaHUS,
VHTeprpeTaliyd | TMpe/CTaB/ieHuss y4yeOHONW M HayuyHO-
TIOMYJ/ISIPHOM “H(opMaLuy; pasBUTHE yMeHulH

KPWUTHYECKOI0 aHaau3a noay4yaeMon HH(popMaLuu




Y TIpe/INOYTeHU;

- 1aBaThb OLIEHKY HOBBIM CUTYaLUsIM;

ciocoO6cTBOBaTh  (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO
IIMPOKOM 3pYAMIMM B  Ppa3HbIX 00/aCcTSIX 3HAHUH,
TOCTOSIHHO ~ TIOBBIIIATh ~ CBOW  0OOpa3oBaTe/lbHbIM U
KY/IbTYPHBIN YDOBEHB;

0) CaMOKOHTPO/JIb:

WCII0/Ib30BaTh TMpHeMbl  peduiekcud st
CUTyalliH, BbIOOpa BEPHOTO pellieHus;

- YMeTb OLIeHUBaThb PUCKW U CBOEBPEMEHHO MPUHHMATh
pelLeHust

T10 UX CHIDKEHUIO

OLIEHKH

OK 04. 3¢ddexTrBHO
B3alMO/IelCTBOBAThL U
paboTatk B KOJJIEKTHBE
Y KOMaH/ie

JINUHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaThb B YacCTH
[[eHHOCTH Hay4YHOT'0 TTO3HaHUSI:

-OB/Ia/leBaHie HaBbIKAaMHU yueOHO-MCC/Ie/J0BaTeIbCKOM,
MPOEKTHOMN
Y COIMATbHOM /1esiTe/IbHOCTH;

MertaripeJMeTHbIe  pe3yJIbTaThl
OBnazeHuve YHUBEpCaTbHBIMU
JIeCTBUSMHU:

0) coBMeCTHast eATeIbHOCTb:

- TIOHMMaTh W  WCIIOJIb30BaTh
KOMaH/THOM

Y UHJUBU/Iya/IbHOW paboThI;

- BLIOMPATh TEMAaTHUKY U METOZbI COBMECTHBIX /IeHCTBUM
C yueToM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXKI0TO
yjieHa KOJI/IeKTHBa;

- TIpUHUMATH
OpraHU30BbIBaTh
W KOODAWHUPOBaTb [IeMCTBUS TIO ee JOCTHKeHUIO:
COCTaB/IAThL TJIaH [IeHCTBUM, pacripe/ie/isiTh POM C YUeTOM
MHEHUH YYaCTHUKOB, 00CY)K/IaTh pPe3y/IbTaThl COBMECTHOH

AOJDKHBI  OTPa’XdThb:
KOMMYHHKATHUBHBIMHU

nperMyliecTBa

Le/lM COBMECTHOW  [1esiTeIbHOCTH,

[TP6 10. OBnaseHwe ymeHusiMu paboTaTh B TPYIIIe
C  BBINOJIHEHWEM  DPa3/MUHBIX  COLMA/IBHBIX  pOJIeH,
TUIaHUPOBaTh PabOTY TPYIIIbI, PAL[OHAIBHO pacIipeZesisiTh
[leITe/IbHOCTb B HeCTaHJApTHBIX CUTyalUsiX, aJeKBaTHO
OLleHMBaTh BK/aJ KaXJ0ro W3 YUYaCTHHUKOB TIpYIIbl B
pellleHUe paccMaTprUBaeMoil pobeMsl
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paboThI;

-OLIeHMBaTh KAueCcTBO CBOEr0 BKIaJa M KaXKAO0ro
yyaCTHMKa KOMaHAbI B  OOIMH  pe3ysibTaT 10
pa3paboTaHHBIM KPUTEPHSIM;

-ripeJjiaraTb HOBbI€ TIIPDOEKTLI, OLIEHWBATb HWAeu C

MO3UIMM  HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HaUMMOCTH; KOOpPJMHUPOBaTh
W BBHINIOJHATE  paboTy B YC/IOBUSIX  peasibHOTO,
BUPTYa/JbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMO/IeMCTBUS;

-0CyI1L|eCTBJISTh MO3UTUBHOE CTpareruueckoe
ToBe/leHre

B pa3/MuUHBbIX CUTyalUsiX, TIPOSIBJISITb TBOPYECTBO U
BooOpakeHue, ObITh MHUI[AATUBHBIM.
OsnageHue YHUBepCaTbHbIMU
JIeCTBUSIMHU:
T) IpUHSTHE Cce0st U IPYTHX JIFO/ei:
- IPYHUMAaTh MOTHBBI U apTyMeHThI APYTHX JI0/lel Mpu
aHa/M3e pe3y/bTaTOB /lesITe/IbHOCTH

peryJsiTUBHBIMU

OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCbMEHHYO
KOMMYHHUKAIMI0 Ha
rocyZlapCTBEHHOM
s13bIKe Poccuiickon
®dejepalivu C y4eTOM
0CObOeHHOCTeH
COLMA/TIBHOTO U
Ky/JIbTYPHOT'O
KOHTEKCTa

JINYHOCTHBIE pe3y/bTaThl JO/DKHBI OTPa)kaTb B 4YaCTH
3CTeTUUYECKOTO BOCITUTAHUS:

- 9CTeTUYeCKOoe OTHOLIeHUe K MUPY, BK/IHOYasi 3CTETHUKY
ObITa, HAyYHOTO M TEXHUUYECKOTO TBOPYECTBa, CIIOPTa,
TpyAa
1 00I11eCTBEHHBIX OTHOIIIEHUI;

B 00/1aCTH MaTPUOTUYECKOTO BOCITUTAHHSI TIPOSIBJISATH:

-LIleHHOCTHOe  OTHOIIleHWe K  TOCy/lapCTBeHHbIM
CUMBOJIaM, WCTOPUYECKOMY U TPUPOAHOMY HacC/e/uto,
naMsiITHUKaM, TpaJuLUsM HapoJoB Poccuu, AOCTHXKEeHUSM
Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX U TPY/IE;

MertaripeiMeTHble pe3y/bTaThl [IO/DKHbI OTpaXkaTb:
OBnageHue YHUBEpCaTbHbIMU KOMMYHUKaTUBHBIMU

[TP6 1. CdopMHUpPOBAHHOCTL TIPe/CTaBI€HUNA O POJH
¥ MecTe (PU3MKU M aCTPOHOMHHU B COBPEMEHHOI HayuyHOMH
KapThHe MHpa, O cHucTemMooOpasyroiield pond (U3vKU B
pasBUTUU eCTeCTBEeHHbIX HaykK, TeXHUKU
U COBDEMEHHBIX TeXHOJIOTHMH, O BKJIaJle POCCUHCKUX
U 3apy0exHbIX YyueHbIX-(QU3UKOB B pa3BUTHe HayKU;
NMOHMMaHue  (U3NMUeCKOW  CYI[HOCTH  HaOJIoZaeMbIx
sIBJIeHUH MUKPOMHMPa, MaKpOMHUpa U MeramMrpa; oHUMaHue
pO/M aCTPOHOMMH B NPAKTUYECKOH /1eATe/IbHOCTH UesioBeKa
Y Jla/JbHeMllleM Hay4yHO-TeXHUUeCKOM pasBUTHM, POJIU
(0)2€3%14%1
B  (popmMHpOBaHUM

Kpyrosopa Y  (yHKLMOHAJbHOU
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JeCTBUSMHU:

a) ob1eHue:

- OCYIIeCTBISATb KOMMYHHKAI[MH BO Bcex cdepax
JKU3HU;

- Pa3BepHYTO U JIOTUYHO M3/1araTh CBOIO TOUKY 3PEeHMUs
C WCTI0/Th30BaHNEM SI3bIKOBBIX CPE/ICTB

I'PaMOTHOCTH 4eJ/IOBE€Ka AJId pellleHHs IIPAKTUYeCKUX 3d4a4

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpY’Karolllel cpefibl,
pecypcochepexxeHHto,
MPUMEHSITh 3HaHUs 00
V3MeHeHU! KI1Mara,
TIPUHIUIIBI
Oepe>KTMBOTo
TIPOU3BO/ICTBA,

3¢ deKTHBHO
JIeMCTBOBAThH B
ype3BbIUaitHbIX
CUTyaLUsAX

JINYHOCTHBIE pe3yJ/bTaThl AOJ/DKHBI OTpa)KaTh B UaCTH
3K0JIOTMUeCKOT0 BOCTIUTAHUS:

- c(OpMHPOBAaHHOCTb ~ 3KOJIOTUYECKOH  KYJIbTYDBI,
TOHWMaHue BJTUSTHUS COLMaTbHO-9KOHOMHUYECKUX
TIPOLIeCCOB Ha COCTOsTHHE TIPUPOIHOUM U COLIMATbHOM Cpe/ibl,
O0CO3HaHWe  T/i00a/bHOTO  XapakTepa  JKOJIOTHYeCKUX
npobJiem;

- IIJIJaHUpOBaHWe U OCYyLleCcTB/IeHWe [eWCTBUM B
OKpY’Karolllel Cpefie Ha OCHOBe 3HaHMS Ljesleld yCTOMYUBOIO
pa3BUTHS Ue/I0BeUeCTBa;

aKTUBHOe HenpusThe [IeUCTBUMN, TPUHOCSIINUX Bpe
OKpY>Karolller cpejie

I[MP6 8. CdopMHUPOBAHHOCTL yMeHHsI TPUMEHSTh
ToJTyueHHbIe 3HAHUS 11 O0BSICHEHHUS YC/IOBUI TIPOTEKAHUS
(bu3nueckux sIBJIEHUHN B rpupoje
u JJIst TIPUHSTHUS MPaKTHUYeCKUX pellieHui
B TIOBCEeJHEBHOM >KU3HM Jjis1 obecrieueHuss 6e30IMMacCHOCTH
nipy obpailjeHnH C OBITOBBIMU MPUOOPaMH U TEXHUUECKUMU
yCTPOWCTBAMU, COXPAHEHUS 3/I0POBbSI U COOJTFOZIEHHSI HOPM
9KOJIOTUUECKOTO TIOBeJIeHHsI B  OKpYy)Karollleil cpefe;
MOHMMaHWe HeoOXOJUMOCTH TIPUMEHEeHUsT IOCTKeHUN
()27 u TeXHOIOT U
JJ/1s paljuoOHaIbHOTO TIPUPO/I0NO/Ib30BaHUs

1.2.3. IIpodeccuonanbHble KommeTeHHuu (ganee - [TK)

ITK.2.3 Ocy1ijecTB/ISTh KOHTPOJ/Ib KaueCTBa TEKYILero Co/lep>KaHus MyTU, PEMOHTHBIX U CTPOUTE/IbHBIX PaboT.
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2. CTPYKTYPA Y1 COJIEP)KAHVE YYEBHOH JUCITUITI/INHBI

2.1. O0beM yueOHOM AUCIUIUIMHBI X BUIbI y4e0HOH PadoThI

Bup yue0Ho# padoThI

O0beM B yacax

O0beM o0pa3oBaTe/TbHOM MPOrpaMMbl YUeOHOr0 mpeiMeTa 144
1. OcHOBHOE coepKaHue 95
B T.U..

JleK1nu, ypoku 53
JlabopaTopHbIe 3aHATHS 26
[IpakTHyecKue 3aHATUSA 16
2. CamocTosTe/1bHasA padoTa o0yuyaromerocs (Bcero) 19
ITpomexxyTouHasi arTectans (3k3ameH Bo I1 cemecTpe) 30




2.2, TemaTUueCKHH MJIaH U CO/iep)KaHUe JUCIUIIMHBI « DU3UKa»

CopepxaHue yueOHOro MmaTepuasia (0OCHOBHOE U

dopmupyembie 001He U

npodeccuoHaILHO OPUEeHTHPOBaHHOe)%, 1abopaTopHbIe H O6bem
HaumeHoBaHue pas/ie/ioB 1 TeM N npodeccuoHa/IbHbIe
NMpaKTHYeCcKue 3aHATHUS, IPUK/IafAHON MOAY/Ib (IpU 4acoB
I — KOMIIeTeHL{M U
1 2 3 4
Pa3pen 1. ®usuka U MeTO/AbI HAYYHOr'0 IO3HAHUS
Tema 1.1 Cojiep>xaHue yue0HOro MaTepHasa: 2
Beepenue ®usrka - Hayka O npupoge. HayuHble MeTOAbl TO3HAHUSA
OKpyKarolero mupa. Posib 3kcriepumeHTa U TeOpUU B IIpoLiecce
MO3HaHUsI NPUPOJbl. JKCIIepUMEHT B (u3rKe. MopenupoBaHue
¢usnyeckux sBAeHUWH U TIpolieccoB. HayuHble THMOTe3bI. 1
du3uyeckue 3aKOHbl W TeopyuU. ['paHulbl NPUMEHUMOCTU OK 03
¢usnyeckux 3akoHOB. [IpuHUMIN cooTBeTcTBUsA. Ponb W MecTo OK 05
¢bu3ukrn B (QopMHUpPOBaHWK COBPEMEHHOM HayuyHOM KapTHUHBI
MUPa, B TPAKTUYECKOM IeATe/IbHOCTH JII0/ler
CamocTrosTebHasi paboTa 00yJaroIUXCs: MOMyUYnUTh 1
NIPOM3BO/JHbIE eIMHULIBI B cucTeMe CI.
Pa3pgen 2. MexaHuKa 25
Tema 2.1 Copep)xaHue yueOHOro MaTepuasa:
Kunemaruka Mexannueckoe aBvKeHHe. OTHOCUTE/BHOCTH MeXaHWYeCKOro OK 01
aBwkeHusd. Cucrema orcueta. Tpaektopusi. IlepemenieHue, OK 02
CKOpOCTh (CpefiHsii CKODOCTb, MTIHOBEHHasi CKOPOCTb) U OK 04
yCKOpeHue MaTephaJbHOW TOUYKH, UX MPOeKLIUA Ha OCU CUCTEMbI 4 OK 05
KoopguHat. CriokeHHe IepeMellleHUHd U CJIOKeHUe CKOPOCTeM. OK 07
PaBHOMepHOe M paBHOYCKOpDEHHOe MPSIMOJIMHENHOEe [IBI)KEHHeE. IK 2.3

I'papik 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPeHHUs], MyTU
U TIepeMelleHHsi MaTeprabHOW TOUKM OT BpeMeHu. CBoOOJHOE

* Ob6pa3soBaTe/ibHasi OPraHU3aLKs BIIPABE CAMOCTOSTE/ILHO OIPE/IEesISITh MOC/IeJOBaTe/IbHOCTh U3yUeHHs PA3/ie/iOB U TeM, BXOJSIUX B HUX, a TAKXKE [1ePepacripeieNisith KOJTHUeCTBO
YacoB [/l OCBOEHHMSI OOYdYarolUMHCS yyeOHOrO MarTepHana, C y4eTOM JIOTMKA (DOPMHPOBaHUS TpeJMETHBIX pe3y/IbTaToB, OOMMX M TNPOQeCcCHOHATbHBIX KOMITeTeHLHH,
Me)KITpeIMETHBIX CBsi3eld C IPYTMMH AUCLIMIIMHAME 00111e00pa30BaTe/IbHOTO 1 001enpodeccHoHaIbHOTO LMK/IOB yue6Horo miana OIT CITO.




najieHre. YCKopeHHe CBOOOAHOrO TmazeHus. KpuBosmHeliHOe
JiBrbKeHUe. [IBKeHWe MaTepyuaabHOW TOUKU IO OKPY)KHOCTU C
MOCTOSIHHOM 1O MOJY/H0 CKOPOCTbIO. YTJIOBasg CKOPOCTb,
nvHeWHass  ckopocTh. Ilepyios u  yacTtoTa  obpaiiljeHUs.
LentpocTpeMuTe/ibHOE ycKopeHHe. TeXHUUeCKHe yCTPOMHCTBA U
MpakTUUecKoe TpUMeHeHHe: CIUAO0METp, ABWXKeHHe CHaps/ioB,
1[elTHbIe ¥ PeMEHHbIe repeiaun™

IIpakTHUecKoe 3aHsATHE

[MTpaktrueckoe 3aHsTre Nel KuHemaruka

CamocrosiTenbHasi paboTta 00yuaronuxcsi: MIOBTOPeHue, 3aJauH,
3aT0/THATh CPaBHUTE/IbHYIO TaO/IUIY TPIMOTMHEMHBIX
JIBVPKEHHUU.

Tema 2.2
JuHamMuKa

Copep)xaHue yueOHOro MaTepuasna:

[MpuHuun otHocutensHOCTU ['anmunest. IlepBeiit 3akoH HblOTOHA.
WuepumanbHble cucteMbl oTcueta. Macca Tena. Cuna. [IpuHuun
cynepriosuriuu cua. Bropout 3akoH HbroTOHA /151 MaTepraibHON
TOUKHU B MHepLManbHOU cructeMe oTcueta (MCO). TpeTuii 3aKoH
HbroToHa pf/19 MarepuasbHbBIX TOUYeK. 3aKOH BCEMUPHOIO
TaroTeHusi. Cuna Tsokectu. [lepBasg KocMHuecKasi CKOPOCTb.
Cuna ynipyroctu. 3akoH I'yka. Bec Tena. Tpenuve. Buzpl TpeHus
(mokosi, ckonbXeHUsl, KaueHust). Cuna TpeHus.. Cyxoe TpeHUe.
Cuna TpeHUs CKOJIb)KeHUSI U Cula TpeHusi mokosi. KoadduiireHt
TpeHus. Crjia CONPOTUB/IEHUS TIPU IBWKEHUM Tejla B >KUJKOCTU
v rase. IlocTynarenbHoe W BpaljaTe/bHOe — [BYDKEHUe
abCco/oTHO TBepAOro Tesa. MOMEHT CU/IbI OTHOCUTEBHO OCH
BpaileHus. [1eyo cusbl. YC/I0BUS paBHOBeCHUSl TBEPZAOro Teja B
NCO. TexHrnyeckue yCTpOMCTBA U MPaKTUUECKOE MPUMEHEHUe:
MOALLWITHUKY, ABHWKEHUE UCKYCCTBEHHbBIX CYTHUKOB*

JlabopaTopHbIe 3aHATHS

JlabopatopHasi pabota Nel. MccienoBaHue yCIOBUM PaBHOBECHS
TBEP/IOT0 TeJia, UMEIOILero 0Ch BpalljeHUst

CamocrosiTenbHasi paboTta o0yvaroumxcs: yueOHUK, 3aaum.
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Tema 2.3
3aKkoHbI COXpaHeHHsI B MeXaHUKe

Copep)xaHue yueOHOro MaTepHasna:

MexaHruueckasi paboTa ¥ MOIIHOCTb. KuHeTHUecKass SHEprusl.
[ToTeHiManbHasi SHeprus. 3aKOH COXPaHEHWs1 MeXaHW4YeCKOu
jHepruu. Pabota Cwibl TSDKECTH W CWIbl  YIIPYTOCTH.
[IpyMeHeHVe 3aKOHOB COxpaHeHus. VIcrosb30BaHMe 3aKOHOB
MeXaHUKU [i7iss OObSCHEeHUs JBW)KeHUs1 HeOeCHBIX Tesl W AJist
Pa3BUTUSI KOCMUYECKUX UCCIeJOBAHUM, TPAHULIbI TIPUMEHUMOCTH
KJ/IaCCUUeCKOoW MeXaHUKH. MIMIy/ibC MaTepranbHOM TOUKH (Tena),
CUCTeMbl MaTepuajbHbIX TOUeK. VIMIly/ibC CUIbI U U3MeHEeHUe
MMMyJbCa TeMa. 3aKOH coxpaHeHusi wumnynasca B KCO.
PeakTiBHOEe [BIDKeHHe. Pabora cumbl. MOIIHOCTh  CHIIBI.
KuHeTnueckass SHeprusi MaTepuasbHON TOuku. Teopema 00
W3MEeHeHUM KUHEeTHUeCKOW >5Hepruu. [loTeHIuManbHasi SHEpPTHs.
[ToTreHuManbHasE SHepPrUs yrnpyro Ae(OpMHUPOBaHHOW MPY’>KHHBI.
[ToTeHIManbHass SHEPrusi Tena BOJU3U TTOBEPXHOCTU 3eMIIH.
[MoTeHIManbHbIe U HeTOTeHLManbHble Cuibl. CBsi3b pabOThI
HEeMOTEeHL[Ma/bHbIX CUJ C U3MEHEeHHWEeM MeXaHUUeCKOW SHepruu
CUCTeMbl Teld. 3aKOH COXpaHeHUsi MeXaHWUeCKOW SHepruu.
Yripyrue v Heyrnpyrue CTOJIKHOBeHUs™*

IIpakTHUecKoe 3aHsATHE

[Tpaktrueckoe 3aHsitue Ne2 OmnpegeneHve Ko3dduimeHTa
JKECTKOCTU NPYKUHBI

JlabopaTopHbIe 3aHATHUS

JlabopatopHasi pabora Ne2. ViccienoBaHue CBsi3u pab0OThI CHITBI C
U3MEeHEeHWeM MeXaHWYeCKOW SHeprud Tela Ha TIpUMepe
PACTSDKEHHs] Pe3MHOBOTO JKI'yTa

CamocTosiTeribHasi paboTa 00yUaromMxcsl: yueOHUK, 3a7auun

Pa3pien 3. Moneky/isipHas ¢pu3MKa M TepMOJHUHAMHUKA

22

Tema 3.1
OcCHOBBI M0J/1eKy/IIPHO-KMHETHYECKOU
TeopuH

CopepxaHue yueOHOro MaTepuasa:

OcHOBHbIE TIOJIOKEHUS] MOJIEKY/IIPHO-KUHEeTHUeCKOU TeOopUu U
UX OmnbITHOe 0b6ocHOBaHWe. bpoyHoBckoe aBmwkeHue. Juddysus.
XapakTep [ABWKEHUSI U B3aUMOJENMCTBUS UAaCTHI| BelleCTBa.
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Mogenn cTpoeHust ra3oB, >XKAOKOCTeM U TBepAbIX Tel U
00BsICHEHHe CBOWCTB BellleCTBa Ha OCHOBe 3THX Mozeseii. Macca
U pasMmepbl Mosieky/s. KosmuectBo BemjectBa. [locTosiHHas
Asoragpo. TemsioBoe paBHOBecue. Temriepatypa U ee
usmepenue. Illkana Temmneparyp Llenbcusa. Mogenb uzeanbHOro
rasa. OCHOBHOe ypaBHeHHe MOJIeKY/ISIPHO-KUHETUUeCKON Teopuu
uzleasibHOTO ra3a. AGCOJIFOTHAsI TeMIiepaTypa Kak Mepa CpefiHei
KUHEeTUYeCKOW SHepPrud TeIJIOBOrO JIBW)KEHHS uacTWL] Tasa.
IlTkana Temrepatyp KenbBruHa. I'a30Bble 3aKOHBI. YpaBHeHHE
MenpeneeBa-Knaneiipona. 3akoH [lanbToHa. M3ompoliecchl B
yjealbHOM ras3e C IIOCTOSHHBIM KOJIAUECTBOM BelljeCTBa.
'padmyeckoe  mpezicTaB/ieHWE  M3OMPOLIECCOB:  U30TepMa,
n3oxopa, n3obapa. TexHuuUeckre YCTPOWMCTBA U TMPAKTUYECKOe
nipUMeHeHue: TepMoMeTp, bapomeTp*

CamocTosTeibHasi paboTa 00yyJaronmxcsi: yueOHUK, 3a/IaUH.

JlabopaTopHbIe 3aHATHS

JlabopaTopHasi paborta Ne3. V3yueHre oHOTO U3 U30TPOLIECCOB

Tema 3.2
OcHOBBI TEPMOAMHAMHUKHU

Copep)xaHue yueGHOro MarepHasna:

BHyTpenHsisi 3Heprusi. Pabota u Teronepesaua. KonnuectBo
TEIUIOTH. YpaBHeHHe TeryioBoro OanaHca. IlepBoe Hawasno
TepMOAVHAMUKW. AjuabatHblii  mporjecc. Brtopoe Hauano
TepmoavHaMuky. TerioBele gasurarenu. KIIZI  TerioBoro
pgeurarenss. Oxpana npupogsl. TepMoguHaMuyeckass CUCTeMa.
BHyTpeHHsIs1 SHeprvsi TepPMOJUHAMHUECKON CHUCTeMBI U CIIOCOOBI
ee M3MeHeHusi. KommuecTBo TeruioTel W pabora. BHyTpeHHsst
5Heprusi OJHOaTOMHOI'O UZlea/IbHOro rasa. Bujpel Terionepesaun:
TeIUIONIPOBOJHOCTb,  KOHBEKLMs,  U3/IyuyeHue.  Y[e/bHas
TeIUIOEMKOCTb ~ BelecTBa.  KoinM4yecTBO  TeIyiOTBI  IIpH
terionepesaue. Ilonartue o6 apuabatHom mporecce. [lepBblii
3aKOH TepMojuHaMuKU. [lpumeHeHMe 1iepBOro  3akoHa
TepMOJJMHAaMUKH K m3orporeccaM. ['paduueckas uHTepnpeTanys
paboTsl rasa. Bropoii 3akoH TepmoguHamuki. HeobpaTtumocTtb
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nporeccoB B rmpupofe. TeruioBble MaluHbl. [IpUHLUIIBI
JeNCTBUSI TeryioBbIX MailuH. [IpeoOpa3oBaHusi 3HepPruu B
TETUIOBbIX ~MallliHaX. Ko3QduiieHT moae3HOro JercTBus
TerI0Bou MailiiHbl. [Iukn KapHo u ero ko3¢ huiiveHT 1oe3Horo
JNeUCTBUSA.  DKOJIOTUYEeCKWe  TIPO0JeMbl  TeIryI09HEepreTHKH.
TexHuueckre yCTPOMCTBA U TMpaKTUYeCKoe TpUMeHeHUe:
JIBUTATe/Ib BHYTPEHHErO CropaHusi, OBbITOBOWM XOJIOJWIbHUK,
KOHJULIMOHEp™

CamocrosiTenbHasi paboTa oOyvaroumxcs yueOHUK, 3aaun

Tema 3.3

ArperaTHble COCTOSIHUSA Bell[eCTBa U
¢azoBbie
nepexoAbl

CopepxaHue yueOHOro MaTepuasa:

[Mapoobpa3oBanve ¥ KoHAeHcaius. VicrmapeHWe W KUTIeHHe.
AGcomoTHasi W OTHOCWTENbHAsi  BA&OKHOCTh  BO3ZyXa.
HacelenHpld  map.  YjenbHass TeIjloTa MapooOpa30BaHMs.
3aBUCHMMOCTb TeMIlepaTypbl KHUIEHUsI OT JiaBjieHus. TBepzoe
Teno. Kpucrajumueckve M amop¢Hble Tesna. AHU30TPONUSA
CBOMCTB KpucTayioB. JKuzakue Kpucrtauibl. (CoBpeMeHHbIe
MaTepuasbl. [1naBneHre U Kpuctasu3anus. YenbHas TeruioTa
riaBneHus. CybmvuMaliysi. Y paBHeHHe TeryioBoro banaHca*

HpaKanecxoe 3aHATHE

ITpakTrueckoe 3aHaTHe Ne3 OCHOBBI TEDMOJUHAMUKU

CamocrosiTenbHasi pabota 0OydJaromuxcsi: yueOHHK, BBIPACTHTh
JoMa KpHCTa/Ul COJIM M OMNWCATh TPOLeCC KPUCTa/IA3alyu.
[MogroToBKa K 3aueTy Mo pasgeny «MosnekynsipHasi GH3vKa |
OCHOBBI T€DMO/TUHAMUKI»

Pa3pen 4. DneKTpojHaMHKa

11

Tema 4.1
J/IeKTPOCTaTUKa

CopepxaHue yueOHOro MaTepuasa:

OnekTpu3alus  Tejl.  DJieKTpuueckud  3apsii.  [IBa  Buja
3/IEKTPUUECKUX  3apsAfoB. [IpOBOJHWKM,  AUIEKTPUKUA U
TOTYTIPOBO/IHUKK. 3aKOH COXpaHeHUs 3/IeKTPUUYecKOro 3aps/a.
BsaumopeirictBue  3apsimoB.  3akoH — KynoHa.  ToueuHsbli
3/IeKTPUUECKUI 3apsifi. JeKTpuuyeckoe r1oje. HarpsykeHHOCTh

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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371eKTpUUeckoro moJist. [IpuHLUIT Cynepno3uLuy 371eKTPUYeCcKrux
rosiefi. JIMHUM HaMNpspKeHHOCTH 37IeKTPUUECKOro Tosis. Pabota
Cun  3nekTpocratuueckoro  moss.  IloreHuuan.  PasHocTb
TOTEeHL[Ma/IOB. [IpoBogHUKMN v [V371eKTPUKHU B
3/IeKTPOCTaTUYeCKOM I1osie. [lu3eKTpuyeckasi MPOHULaeMOCTb.
OJIeKTpoeMKOCTb. KoHzeHcaTop. OJ/IeKTPOEMKOCTh  MJIOCKOTO
KOH/leHcaTopa. DHeprus 3apsKeHHOro KoHjeHcaropa*

IIpakTHUecKoe 3aHATHE

ITpakTrueckoe 3ausaTue Ned4 KoHgeHcaTopbl

CamocrosiTenbHasi paboTta obyuaronuxcsi: yueOHUK, 1300pa3uTh
rpaduuecKy KapTHHBI 3/IeKTPUUECKUX TT0JIeH Pa3/TUUHBIX CUCTEM
3apsifioB.

Tema 4.2
ITocTOAHHBIN 3/IEKTPUUYECKHI TOK.
Toku B pa3/IMYHbIX CpeAax

Copep:xaHue yueOHOro MmaTepuasna:

ONEeKTPUYECKU TOK. Y CJIOBUSI CYLLECTBOBAHUSI 3JIEKTPUUECKOIO
ToKa. WMctounuku Toka. Cwuna Toka. [loCTOSHHBIM — TOK.
Hanpsokenve. 3akoH Oma [ay1g yvyacTKa Lield. OJeKTphYecKoe
COIMPOTHUBJIEHKE. Y nensHoe COIIPOTHUBJ/IEHUE Bell[eCTBa.
ITocnepoBarensHOe, Tapajjie/ibHOe, CMeIllaHHOe COeJuHeHue
MpOBOHUKOB. PaboTa 3/ieKTpUyeckoro Toka. 3akoH JIKoysisi-
JleHlla. MOILHOCTB 3J/IEKTPUYECKOT'O TOKa. OJIEKTPOABHIKYLLAst
Cu/la U BHYTpPeHHee COIpPOTUB/IEHUEe UCTOYHHMKA TOKa. 3aKoH Oma
s TIONMHOW (3aMKHYTOM) 5J/IeKTpUUYeCKOW Lenu. KopoTkoe
3aMblKaHue. OJIeKTPOHHAas IPOBOAUMOCTb TBepPAbIX MeTasUIOB.
3aBUCUMOCTb  CONPOTUB/IEHUS MeTa/U/IOB OT TeMIleparyphl.
CBepxnpoBOJUMOCTb. DJIEKTPUUECKUN TOK B BakyyMme. CBolCTBa
3/IEKTPOHHBIX ~Ty4ykoB. [losmynpoBogHuku. CobOcTBeHHass W
rpUMecHasi TIPOBOAMMOCThL TOMYNPOBOAHUKOB. CBoOWCTBa p-n-
niepexoza. [ToyTpoBoIHUKOBBIE TIPUOOPHI. DIEKTPUUECKUH TOK B
pacTBOpax M pacIllaBax >JIeKTPOJIUTOB. OJIEKTPOJIUTUUECKast
Juccouyanus. O/eKTpPOoau3. OeKTPUYeCKWd TOK B rasax.
CaMocTosiTeNlbHBIE W HECAMOCTOSITENIbHBIA  pa3psf. MosHus.
[I1azma*
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I cemectp:

MaKcHMaJ/ibHas Harpy3kKa:

O0si3aTeIbHasA Harpy3Ka:

Jlekum:

naﬁopa’ropnme 3AHATHA:

NMPAKTHYE€CKHE 3dHATHUA:

CamocTosiTeTbHasA padoTa

Tema 4.3
MarsauTtHoe nosie. 3/IeKTpOMarHUTHast
UHYKL M.

CopepxaHue yueOHOro MaTepuasa:

[TocTosiHHBIE MarHUThI. B3auMogieiicTBre MOCTOSIHHBIX MarHUTOB.
MaruutHoe moste. BekTop MarHuTtHOM WHAYKUMH. [IpuHnmn
CyMeprio3ULIMM MarHUTHBIX NoJied. JIMHUYA MarHUTHOW UHAYKLUU.
KaptvHa /uHUM MarHUTHOW WHAYKLWW TI0JI  TOCTOSIHHBIX
MarHuTOB. MarHuTHoe moJjie MPOBOAHMKA C TOKOM. KapTuHa
JIMHUM WHAYKUWUW ~ MarHuTHOrO TO/S  JJIMHHOTO — TIPSIMOTO
MPOBO/IHAKA Y 3aMKHYTOTO KOJIbLEBOI'O MPOBO/JHUKA, KaTYLLIKU C
TOKOM. OnbIT 3pcTesa. B3anmogelicTBre MPOBOAHUKOB C TOKOM.
Cuna Awmriepa, ee MoAysib U Hampas/ieHue. Cusa JlopeHia, ee
MOZY/Ib W Hampas/ieHHe. [IBrKeHHe 3apsDKeHHOM YacTHLbl B
OJJTHOPOZIHOM MarHUTHOM TioJie. Paborta cusel JlopeHija. SIBneHue
5/IeEKTDOMarHWTHOM HMHAYKUMWA. [IOTOK BeKTopa MarHWTHOMN
WHAYKUWMWA.  DJIeKTPOABWXKYILlass  CWla  WHAYKUUMWA.  3aKOH
3JIeKTPOMarHUTHOU WHYKLUN Dapazes. Buxpesoe
3/IeKTpUYeCcKoe Tiojie. OJIeKTPOJBWKYLLas CWia MHAYKLUAA B
MPOBOJHUKE, [BIWKYIEMCSl TOCTyIllaTe/lbHO B OJHOPOJHOM
MarHUTHOM mnoJie. [IpaBuno JleHua. MHAYKTUBHOCTB. fAB/ieHUe
CaMOMHAYKLMU.  DJIGKTPOABWXKYIasg CWia  CaMOWHAYKLMH.
OHeprus MarHuTHOTO ToJist KaTYLIKU C TOKOM.
DJIEKTPOMAarHMTHoe mnoJje*

HpaKTI/lquKOE 3dHATHE

[TpakTrueckoe 3ausaTue Ne5 Cusia Amrepa, cuna JlopeHiia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 2.3
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JlaGopaTopHbIe 3aHATHUS

JlabopaTtopHasi pabora Ned4. UccremoBaHue — [1eHCTBUS
TIOCTOSIHHOTO MarHMTa Ha PaMKy C TOKOM

JlaboparopHas pabota Nob5. N3yueHne SIBJIEHUS
3/IEKTPOMAarHUTHON UHAYKIIAH

CamocrosiTenbHasi paboTta 00yuaroLUxcsi: MOBTOPeHKe, 3aaunt

Paspgen 5. Kose0anus 1 BOJIHBI

20

Tema 5.1 MexanunueckKkue
M YIeKTPOMarHUTHbIEe KoJle0aHusi

Copep)xaHue yueGHOro Mmarepuasna:

KonebarenbHast cucTema. CBobo/iHBIE MeXaHHUUeCKHe
KonebaHus. ['apMoHuMueckwe Kosiebanusi. Ilepuwos, dacToTa,
amruTya u“  (asa  KosebaHuil. [Ipy)KMHHBIM  MasITHUK.
MareMaTUueCKMii  MasiTHUK.  YpaBHEHHWe  TapMOHUUYeCKHX
Kosebanwii. [lpeBpalljeHWe SHEPrud TMPU TapMOHUYECKUX
Ko/lebaHMsIX. KosnebaTenbHbIi KOHTYDP. CBobojHbIe
3/IeKTPOMarHUTHbIE KojiebaHUs B W/eallbHOM KojiebaTesibHOM
KOHTYDe. Amnarnorus MeX1y MeXaHU4eCKUMHU U
3/IEKTPOMarHUTHBIMHU KosiebaHusimMu. dopmyna ToMcoHa. 3akoH
COXpaHeHMsI SHEPrUd B H/ealbHOM KosiebaTebHOM KOHTYPe.
[MpepcTaBieHWe O 3aTyxalolMX KosebaHWsX. BBIHYXIeHHbIe
MexaHUu4ecKue KoJiebaHusl. Pesonanc. BeiHyXieHHbIe
3/IeKTPOMarHuTHbIE KoJie0aHusI. [TepemeHHbII TOK.
CuHyconjanbHblll MlepeMeHHbId TOK. MOIIHOCTb [epeMeHHOro
TOKa. AMIUIMTYJHOe U [eUCTBYIOLljee 3HayeHWe CW/bl TOKa U
HaripsbkeHust. TpaHcdopmarop. IIpousBojcTBO, TMepejaua U
rotpebsieHre 37eKTPUYeCKOW IHEePrud. DKOJOTMYecKhe PUCKH
IpY  TIPOM3BO/ZICTBE  3/IEKTpUYEeCKOM 3Hepruu. KysbTypa
VICII0/Ib30BaHUsl 3JIEKTPOSHEPT U B NTOBCEIHEBHOM >XU3HU™

JIaGopaTopHbIe 3aHATHUS

JlabopaTopHasi pabota Ne6. McceoBaHue TiepeMeHHOTO TOKa
B IIeMU U3 TI0C/IeZI0BaTe/IbHO COeJUHEHHBIX KOHZIEHCATopa,
KaTYLIK{ U pe3ucTopa

OK 01
OK 02
OK 04
OK 05
OK 07
IK 2.3
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Tema 5.2 MexannueckKkue
U 3/IEKTPOMAarHMTHbIE BO/THbI

Copep)xaHue yueOHOro MaTepHasna:

MexaHuueckre BOJIHBI, YCJIOBUSI pacripocTtpaHeHus. [lepuop,.
CKOpOCTb pacrpoCTpaHeHUs: U [JiiHa BOJHBL. [lorepeunbie u
MpojioNibHble  BOJIHBL.  VIHTepdepeHimss U Audpakiys
MeXaHU4eCcKUX BOJH. 3BYK. CKOpPOCTb 3ByKa. ['POMKOCTH 3ByKa.
Boicotra ToHa. TemOp 3Byka. OJIeKTPOMarHUTHbIE BOJHBI.
YcnoBusg uW3nyuyeHUs 3/IEKTPOMAarHUTHBIX BOMH. B3aumHas
opueHTalsi BeKTopoB E, B, v B 371eKTpoMarHUTHOM BOJHe.
CBOWCTBa 371eKTPOMAarHATHBIX BOJIH: OTpakeHuWe, MpeioMJIeHue,
rionsipu3aiusi,  Audpakuus,  uHTepdepeHius.  CKOpPOCTb
3/IeKTPOMAarHiTHeIX BOJH. [IlKasa 371€KTPOMarHUTHBIX BOJIH.
[lprMeHeHHe 3/IeKTPOMAarHUTHBIX BOJH B TeXHUKe W OBITY.
[IpyHLMIBI  PaZiMOCBA3M U TejleBUAEeHUs. Pajuosokauus.
ONeKTPOMarHWTHOE 3arpsi3HeHre OKpY Karolllel cpefbr*

HpaKTI/I‘IECKOE 3aHATHEe

[Tpaktrueckoe 3aHsiTue Ne6 V3mepeHue [TMHBI CBETOBOU
BOJIHBI C TOMOLIBI0 AU(PPAaKLIMOHHOW PelIETKU

CamocrosiTenbHasi paboTta 00yuaroLiXcs: MOATOTOBKA K 3a4eTy
1o pa3zeny «Kosie6aHust 1 BOJTHBI»

Tema 5.3
OnTuka

Copep)xaHue yueGHOro Marepuasna:

I'eomeTpruueckass onTtvka. IIpsmMo/MHelHOe pacrpocTpaHeHHe
CBeTa B OJHOPOAHOM cpefie. Jlyu cBeta. TouyeuHbIM HMCTOUHMK
ceeta. OtTpakeHue cBeTa. 3aKOHbl OTpaKeHUs  CBeTa.
[TocTpoeHne n300pakeHUI B TIJIOCKOM 3epkase. IIpesromienue
cBeTa. 3aKOHBI IpesioM/ieHUst cBeTa. AGCOJIOTHBIN IOKa3aTesb
npesiomsieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbli
yros TIO/IHOIO BHYTpPeHHero oOTpaxkeHus. [lucrepcust cBerta.
Cnoxubiii coctaB OGemoro cBera. llger. Cobuparomue u
paccenBaroliye avH3bl. ToHKas uH3a. POKyCHOe pacCTosiHue U
ONTHYeCKasi Cujaa TOHKOW yimH3bl. [TocTpoeHne m300pakeHH B
cobuparoix M pacceuBamOLMX JMH3ax. PopMmyna TOHKON
JIMH3BL YBe/simueHue, JaBaeMoe JIMH30MU. [Ipenesbl
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TPUMEHMMOCTH TeOMeTpPUYeCKOW OMNTHKU. BosiHOBasg oOmNTHKA.
Nurepdepenius cBeta. KorepeHTHble MCTOYHUKU. Y CJIOBUS
HabmoeHust MaKCHMYMOB u MHUHUMYMOB B
vHTephepeHI[MOHHOM  KapTMHe  OT  [ABYX  CHUH(a3HBIX
KOTepeHTHBIX UCTOYHUKOB. [Iudpakius cBeta. JudpakiiioHHas
pellieTka. YcoBHe HaOJIOfeHHs] TJIaBHBIX MaKCHMYMOB TIpU
naZieHMi MOHOXPOMAaTHMUeCKOro CBeTa Ha AU(PPaKIMOHHYIO
peruetky. [lossipu3aniusi ceeta™

HpaKTI/I‘IECKOE 3aHATHE

ITpakTnyeckoe 3ansTre No7 OnTHKa

JlabopaTopHbIe 3aHATHS

JlabopaTopHast pabota Ne7. OnipesiesieHre TIOKa3aTesist
TIPEeJIOMJIEHHST CTeK/Ia

JlabopatopHast pabota Ne8. McciemoBaHue CBOWCTB
1300paKEeHUH B JIMH3aX

CamocTosiTenibHasi paboTa 00yyJaroImxcsi: yueOHUK, 3a/1auu

N

Pa3zgen 6. OcHOBBI crielja/IbHOM TeOPUH OTHOCUTE/TbHOCTH

Tema 6.1
OCHOBBI TEOPUM OTHOCUTE/THBHOCTH

Cojep>kaHue yueOHOro MaTepuasa:

I'paHulpl MTPUMEHUMOCTH K/1acCH4YecKoW MexaHWKU. [locTysnaTel
CrieLMaqbHOM  TeOpUM  OTHOCUTE/IbHOCTH: WHBApUAHTHOCTH
MO/ly/isi CKOPOCTU CBeTa B BaKyyMme, MPUHLMI OTHOCUTETbHOCTH
OuHIuTerHa. OTHOCUTENBHOCTL OHOBPEMEHHOCTU. 3amejjieHue
BpEMEHM U COKpallleHWe [AUHbl. OJOHepruss W  UMIYJbC
pPeNIITUBUCTCKOM dYacTullbl. CBsi3b MacChl C SHeprued wu
HMMITYy/IbCOM  PEJATUBUCTCKOM  YaCTULbl. OJHEprusi  MOKOS
CBOOO/THOM YaCTHIIbI

CamocrositenbHasi paboTta o0yuaroupxcs: yueOHUK, 3aaunt

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3pen 7. KBanroBas pusuka

16

Tema 7.1
JJ/1eMeHTbhbI KBAaHTOBOH ONTHKH
CTtpoeHue aToma

Copep)xaHue yueOHOro marepuarna:
®otoHbl. Popmyna [lnaHka cBsisu 3Hepruv (OTOHa C e€ro
4yacTOTOM. OHepruss W UMNy/AbC  (orToHa. OTKpbITHE U

OK 01
OK 02
OK 04
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uccnenoBanue Gorodddekra. OnbiTel A.I'. CToneToBa. 3aKOHBI
doToaddekra. YpaBHeHuWe OuHIITelWHa A (oTosddekTa.
"KpacHasi rpanunia" ¢otosddexra. [JaBneHue cBeTa. OIBITHI
IT.H. JlebeneBa. Xumuueckoe [JeWCTBHE CBeTa. TexXHHUYeCKHe
YCTPOMCTBA W TIpaKTUYeCcKoe TpUMeHeHHe: (DOTO3/1eMeHT,
(oTozaTurK, comHeuHas 6aTapesi, CBETOAMOT,

Mogens atoma TomcoHa. OnbiTel Pesepdopza mo paccesiHUIO -
vactul. IlnaHerapHas wMogens aroma. Iloctynater  bBopa.
W3nyyenve u morsoljeHre (OTOHOB TIpY Tlepexofie aroma C
OJIHOTO YPOBHSI SHepruu Ha Apyroi. Bupel criektpoB. CrieKTp
YPOBHell 3Hepruu aroma BoJjopo/ia. Bo/sHOBbIe CBOWCTBA YacCTHLI.
Bonuel  ge bpoiins.  Kopmycky/sipHO-BOJIHOBOW — Jlyasiv3M.
CrioHTaHHOe UM BBIHYXKJEHHOe  u3nyueHue.  [udpaxius
3JIEKTPOHOB B KpDHUCTa/I/laX. YCTPOMCTBO W TPUHIMIT pabOThI
naszepa. TexHuUecKre yCTpOWCTBA U MpaKTHUeCKoe TIpUMeHeHue:
CTrIeKTpa/ibHbIM  aHanu3  (CIeKTPOCKOM), Jia3ep, KBaHTOBBIM
KOMIbIOTEP

JlabopaTopHbIe 3aHATHS

JlabopaTopHasi pa6ora Ne9. OmpezeneHre [UHBI CBETOBOMU
BOJTHBI C TIOMOL[bI0 AU PAKIIMOHHOM pelleTKHU.

JlabopaTtopHasi pa6ota NelO. HabsroZieHHMe CIUIOIIHOTO U
JIMHe4yaToro CIIeKTPOB.

JlabopatopHasi pabota Nell. 3yuenue sinenust hoto3ddekra.
Jlaboparopnasi pabota Nel2.Ji3yueHWe TpPeKOB 3apsDKeHHBIX
YyacTHL] 110 FTOTOBBIM (hoTOrpadusim.

Tema 7.3
ATOMHOe PO

Copep)xanue yueOHOro Mmarepuasa:

OKCIepUMeHTBbl, J[l0Ka3bIBalolljie CJIOKHOCTb CTPOeHUs sifpa.
OTkpeITHe  pafvoakTUBHOCTH. OmbiTel  Pesepdopza 1o
orpe/ie/IeHUI0 COCTaBa paJM0aKTUBHOrO u3nydyeHus. CBOMCTBa
anbda-, 6eta-, raMMa-u3nyueHus. BavsHue pafiioakTUBHOCTH Ha
JKUBbIe OpraHu3Mbl. OTKpBITHE MPOTOHA U HelTpoHa. HykioHHas
Mogesib siipa I'eiizenOepra-ViBaneHko. 3apsig simpa. MaccoBoe

OK 05
OK 07
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ynciao siapa. Msorombl.  Anbda-pacnas. ONeKTPOHHBIA U
TIO3UTPOHHBIN GeTa-pacmaf,. ['amMma-u3nyueHue. 3aKkoH
pPaJIMOaKTUBHOIO pacraja. JHeprusl CBsI3U HYK/JIOHOB B sJpe.
fAnepuble cunbl. [edekT Macchl szapa. SlpepHble peakIUU.
[enenve u cuHre3 snep. fnepHslli peakTtop. TepMmosiZiepHbINU
cuHTe3. [IpobneMbl ¥ TIepCTIEKTUBBI SIIEDHOM  SHEpPreTHKU.
OKOJIOrMUecKye acIieKThl JepHOM 3HepreThKU. JjieMeHTapHble
yactulpl. OTKpbITHE TIO3UTPOHA. MeToAbl HaOMOLeHUS U
perucTpalyy  37eMeHTapHbIXx — vactul.  @DyHJaMeHTa/bHbIe
B3auMMO/leCTBUsL. EAMHCTBO u3nuecKol KapTUHbI MUPa

l'[paKanecxoe 3dHATHE

ITpakTrueckoe 3aHaThe Ne8 [ToBTOpEHUE

CamocrosiTesibHast paboTa 00yJaroLmxcst: yueOHUK, 3afaun

N

Pa3pen 8. DyieMeHThI aCTPOHOMHH U acTPOPH3NKHU

Tema 8.1
JJ/ieMeHTbI aCTPOHOMHUU
U acTpodusuku

Copep)xaHue yue0HOro Mmarepuasa:

Jraribl pa3BUTHs acTpoHOMUU. [1pukiagHoe u
MHPOBO33peHuYeCcKOoe 3HaueHre aCTpOHOMUU. Buzi 3Be31HOro
Heba. Co3Be3/usi, IpKUe 3Be3/Ibl, T/IaHeThl, UX BUAUMOe
nBkeHue. CosHeyHasi cuctema. [lnaHeTbl 3eMHOM TPYIIIIBI.
[Tnanetbl-rurantel. Masnble Tesia CosiHeyHOM cucTteMbl. CoJTHILE,
tdotocdepa u atmocdepa. CosiHeuHast aKTUBHOCTb. MICTOUHUK
sHepruu CoJiHLa U 3Be3[]. 3Be3/bl, UX OCHOBHbIE
XapaKTepuCTUKU. /Juarpamma "crieKTpanbHbIM K1acce -
CBETHUMOCTB'". 3Be3/ibl IJIaBHOM I10C/Ie/0BATEIbHOCTH.
3aBUCHMMOCTB "'Macca - CBeTUMOCTB'"' /1Jis 3Be3[] [JIaBHOU
110CJ/1eJOBaTe/IbHOCTU. BHyTpeHHee CTpoeHUe 3Be3.
CoBpemeHHbIe TpejCTaB/IeHUs O TIPOUCXOKIEHUU U IBOTFOLIMU
CosnHua u 3Be3/. JTanbl XXU3HU 3Be3. Mieunbii [TyTh - Hallla
INanaktuka. CrinpanpHas CTpyKTypa ['asakTvky, pacrpejeneHue
3Be3/, rasa v noliu. [lonoxenue u ferkeHre CoJiHLA B
lanaktrke. Tumnbl rasakTuk. [110ckas u chepuueckas
rioficuctemMel ['aniakTUKU. Pafiorasiak TMK1 ¥ KBa3apbl. YepHbie

OK 01
OK 02
OK 03
OK 05
OK 07
[IK 2.3
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JBIPHI B siIpax rajiakTuk. BeeneHHas. Paciupenue BeeeHHOM.
3akoH Xa067a. Pa3beranue ranaktvk. Teopus bonbiioro
B3pbIBa. PeslukTOBOE M3/myueHre. MaciirtabHasi CTPyKTypa
BcenenHoi.

Mertarasaktika. HepertieHHbIe Tpo6/1eMbl aCTPOHOMUH

JlabopaTopHbIe 3aHATHS

JlabopatopHasi pabora Nel3. HabGsroseHusi HEBOOPY>KEHHBIM
I71a30M C WMCII0/Tb30BaHMEM KOMITGFOTEPHBIX TIPHIOKEHUH JI/Ist

OTIpe/ie/IeHUs1  TIOJIOXKeHUs1 ~ HeOeCHbIX ~ OOBEKTOB  Ha 2
KOHKDETHYI0  JaTy: OCHOBHble co3Be3qusi (CeBepHOro
TO/TyLIapUsi U SIDKUe 3Be3/bl
ITpomexyTouHas aTTecTaius (9K3aMeH) 30
II cemectp:
MaKCHMaJ/lbHasi Harpy3kKa: 84
00si3aTe/IbHAsA HAarpy3Ka: 44
Jlekipum: 16
JlabopaTopHbIe padoThI: 20
ITpakTHYecKHe 3aHATHSA: 8
CamocrosTeibHas pabora: 10
IIpome)xyTouHas aTTecTanus: 30
3aroa:
MaKCUMaJibHasl Harpyska: 144
O0sA3aTeslbHAsE HarpyskKa: 95
Jleknum: 53
JIaGopaTopHble paboThI: 26
IIpakTHYecKHe 3aHATHA: 16
CamocTosTesibHas pabora: 19
IIpomexyTOuHas aTTecTalus: 30

) Hpod)eccuo:—la/leo OpuUeHmMupOBdHHbIE 3/1eMEeHMbl
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3. YCJIOBUS PEAJIM3AIIVIM YYEBHOM JUCIIUITI/IMHBI

3.1. TpeGoBanusas K MHUHHUMAJIbHOMY MaTepHATIbHO-TEXHUUECKOMY
obecrieyeHUIO

B cootBerctBuM ¢ TpeboBanusiMu OI'OC COO kK MaTepraibHO-TEXHUUECKOMY
obecrieueHr0 yueOHOTO TMporjecca 0a30BbIii ypOBeHb Kypca (M3UKU Ha YPOBHE
cpeaHero obiero obpa3oBaHUs JO/DKeH U3yuaThCsl B YCIOBUSX KabuHeTa (U3UKU
WIA B YC/IOBUSIX WHTETPUPOBAaHHOTO KaOWHeTa TMpeJMEeTOB eCTeCTBEeHHO-HAayUHOT'O
ukia. B kabuHere GU3MKKM [JO/DKHO ObITb HeoOxoguMoe jabopaTopHOe
obopy/ioBaHue [i7Isi BBITIOJHEHUsT YKa3aHHbBIX B TIporpamMMe 1o Gu3rKe MPaKTUUeCKUX
paboT ¥ [AeMOHCTpal[MOHHOe 00opyJoBaHMe. [leMOHCTpal[MOHHOe 000pyJoBaHUe
dopmMupyeTcsi B COOTBETCTBUM C TIPUHLIUIIOM MHUHUMAa/JbHOM AOCTAaTOYHOCTH U
obecrieuriBaeT TMOCTAaHOBKY TI€PEUMC/IEHHBIX B TpOrpaMMe 1o (HU3MKe KIFOUeBBbIX
JIeMOHCTpALMi [171s1 UCCieJOBaHUsI U3y4YaeMbIX sIBJIEHUN U TPOL[eCCOB, SMITUPHUUECKUX
U ¢yHJaMeHTalbHbIX 3aKOHOB, WX TeXHUYeCKMX TipuMeHeHuil. JlabopaTtopHoe
obopyZioBaHue [/is1 1abOpaTOPHBIX M TIPAaKTUUYeCKUX paboT dopmMupyercs B Bujie
TeMaTUYeCKUX KOMITJIEKTOB U 00eCcrieurBaeTcsl.

B pacuére ofHOTO KOMILIEKTa Ha [JByX oOyuaromuxcs. TemaTtuueckue
KOMIUIEKTbI ~ J1abOpaTOpHOTO  O0OpYZIOBaHUS  ZIO/DKHBI  OBITH  MMOCTPOEHBI  Ha
KOMIUIEKCHOM HCIIO/Ib30BaHWM aHAJIOTOBBIX W [M(POBBIX TIPUOOPOB, a TaKxXe
KOMITBIOTePHBIX U3MepUTeIbHBIX CUCTEM B BU/e LH(POBbIX J1TabopaTOPUIL.

O6opyoBaHue yuebHOro kabuHera:

- TI0Ca/I0YHbIe MeCTa 0 KOJTMUeCTBY 00yUaroImxcs;

- pabouee MeCTO TIperioJaBaTeJisi;

- KOMIUTIEKT yueOHO-Har/IsIIHbIX T0COOMIA;

- KOMIUIEKT 3/IeKTPOHHBIX BH/leOMaTepHasioB;

- 3a[laHUsI [J1s1 TIPOBEPOYHBIX paboT;

- ipoheCcCOHa/ILHO OPUEHTUPOBAHHbBIe 3a/IaHNS;

- MaTepua’sbl 3K3aMeHa.

TexHuueckre cpe/icTBa 00yUYeHusI:

- TIePCOHAJTBHBIN KOMITBIOTED C JIUI[eH3UOHHBIM TIPOTPAMMHBIM 0becrieueHueM;

- TIPOEKTOP C SKPaHOM.

- 3aibl (OuO/MOTeKa, UWTaJbHBIM 3a7l C BBIXOAOM B HH(OPMALIMOHHO-
TeJIeKOMMYHUKAL[MOHHYIO C€Th UHTEPHET).

[TpuMepHBIii TIepeueHb IeMOHCTPAL[MOHHOTO U JlabopaTopHOTro 060pyA0BaHuS:
1idposast mabopaTopus 1o GhH3MKe /IS TTPerogaBaTelis;
1idpoBast 1abopaTopusi 1o GU3MKe /171 00yUaroIerocs;

BeChl TeXHUUECKHe C Pa3HOBeCamu;

KOMII/IEKT /i/1s1 TabopaTOpHOTo MPaKTUKyMa T10 OTTHKE;

KOMIIIEKT /17151 TabopaTOPHOTo MPaKTUKyMa 10 MeXaHUKe;

KOMIUIEKT AJIsi J1ab0OpaTOpHOrO TMpaKTUKyMa T0 MOJIEKYJISIPHON (u3nKe
Y TepMO/IMHAMUKW;

7.  KOMIUIEKT [y 7ab0OpaTOPHOTO TPAaKTUKyMa I10  3JIeKTPHUECTBY
(c reHepaTopom);
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8.

KOMIU/IEKT [JId HW3YyUeHHA BO300HOB/IIEMBIX HCTOUHHUKOB SHepruu

(conmHeUHOM, BeTPOBOM >HEPIrUM, OHO-, MEXaHHUECKOM M TepMO3JIEKTPUUeCKOU
SHEPreTUKH);

9.

10.
11.
12.
13.

amriepmeTp JlabopaTOpHbIi;

BOJIETMETP J1ab0PaTOPHBIN;

KOJIOpUMETP C HabOpOM KarlopuMeTPUUeCKUX TeJl;

TepMOMeTp /1abopaTOpHbIii;

KOMIUIEKT  [Jjis ~ W3y4eHUs  OCHOB  MeXaHWKH,  TTHeBMAaTHKHU

1 BO30OHOB/IIEMBIX CTOUHUKOB SHepIruu;

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
SIBJICHUSIM;
46.
47.

b6apomeTp-aHepou;

6J10K MUTaHKs Pery/upyeMblii;

BeO-Kamepa Ha TO/[BHKHOM IIITaTHBE;

BU/IeOKaMepa it paboThI C ONTUUECKUMH IPpUOOpaMu;
reHepaTop 3ByKOBOW;

rUrpoMeTp (TCUXPOMETD);

rpy3 HaOOpHBI;

JUHAMOMETp [1eMOHCTPaLIMOHHBIM;

KOMIIJIEKT MOCY/Ibl IEMOHCTPALMOHHOU C TIPUHA/|IE)KHOCTSIMU;
MaHOMETP JKUJKOCTHOM /IeMOHCTPAI|MOHHBIN;

MeTp JleMOHCTpPal[MOHHbIN;

MUKPOCKOIT ZIeMOHCTPaLOHHbI;

HaCcoC BaKyyMHbI KOMOBCKOT0;

CTOJIMK T1OIbeMHBIM;

IITAaTHB JIeMOHCTPALIMOHHBIN (PU3UUeCKUli;

3/1IeKTPOTIUTKA;

HabOp /IeMOHCTPAI[MOHHBIM 110 MEXaHUUeCKUM SIBJIEHUSIM;
Habop ZeMOHCTPALIMOHHBIN 110 JUHAMYKE BpalljaTe/IbHOTO ABWKEHMSI;
Habop ZIeMOHCTPALIMOHHBIH 110 MeXaHUYeCKUM Kosie0aHUsIM;
HabOp /IeMOHCTPAI[MOHHBIN BO/THOBLIX SIBJIEHUH;

BeJIepKO apxvuMme/a;

MasiTHUK MaKCBeJI/Ia;

Habop Tes paBHOTO 00bEMa;

Habop Ten paBHOI MaccChbl;

nipubop i IeMOHCTPALIUKA aTMOC(epHOTO /IaB/IeHNs;
TpU3Ma, HaKJ/IOHSIIOLLAsICs C OTBECOM;

pbluar 1eMOHCTPALIMOHHBI;

COCY/IbI COOOIIIAFOIIHECST;

CTakaH OT/IMBHOM JIeMOHCTPAL[OHHbIM;

TpyOKa HBIOTOHA;

11ap nackarsi;

Habop [1eMOHCTPAL[MOHHBIA T10 MOJIEKY/SIPHOM (U3MKe U TeryIOBbIM

HabOp /IeMOHCTPAI[MOHHBIH I10 Ta30BLIM 3aKOHaM;
Habop Kanwi/sipoB.;
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48.
49.
50.
51.
52.
53.
54.
55.

TpyOKa /iJisi AeMOHCTPALK KOHBEKIIUY B XKUIKOCTH;

LIWIMH/IPbI CBUHLIOBBIE CO CTPYTOM;

11ap C KOJIbL[OM;

BbICOKOBOJIbTHBI UCTOUHUK;

reHepaTop BaH-Zle-rpaada;

JI03UMETP;

KaMepTOHbI Ha pe30HAHCHBIX SIIUKAX;

KOMILJIEKT TPUOOPOB W TIPUHA/JIEXKHOCTEM /11 IeMOHCTpAlid CBOMCTB

3JIEKTPOMAI'HUTHBIX BOJIH;

56.

KOMIUJIEKT ~TIpUOOpOB  fijii  U3yueHUs TIPUHLIUIIOB  pajuonpreMa

Y paguoriepe/iaumy;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILJIEKT TPOBO/IOB;

Mar"uT Jyroo0pa3HbIii;

MarHuT MOJI0OCOBOM JIeMOHCTPAL[MOHHBIN;

MallirHa 3/1eKTpodopHasi;

MasITHUK 3JIeKTPOCTaTUUeCKU;

HabOp M0 U3yUeHHI0 MarHUTHOTO TIOJIS 3€MJTH;

Habop ZIeMOHCTPAIMOHHBIN 110 MarHUTHOMY TI0JIFO KOJIbLIEBBIX TOKOB;
Habop ZIeMOHCTPALMOHHBIN T10 TI0/TyTIPOBOHUKAM;

Habop ZIeMOHCTPALMOHHBIN 10 TIOCTOSIHHOMY TOKY;

Habop /IeMOHCTPAL[MOHHBIN T10 3/IeKTPUUeCKOMY TOKY B BaKyyMe;
Habop /IeMOHCTPAI[MOHHBIH T10 3/1IeKTPOJUHAMUKE;

Habop /17151 IeMOHCTPAI[MM MarHUTHBIX TTOJIel;

Habop /7151 IeMOHCTPAL|K 3/IeKTPUUECKUX TTOTIel;
TpaHC(hOpPMaTop yueOHbIH;

rajiouka CTeK/IsiHHasi;

ajiouka 500HHUTOBAS;

nipubOop JeHIIa;

CTpeJIKU MarHUTHBIE Ha 1ITaTUBaX;

CyJITaH 3JIeKTPOCTaTUUeCKHUK;

IITaTUBBI U30J/IMPYIOIIIHE;

3/IeKTPOMAarHuT pa300pHbIii;

Habop ZIeMOHCTPALMOHHBIN 110 TeOMETPHUUYECKOM OIITHKE;

Habop ZIeMOHCTPALMOHHBIN 110 BOJTHOBOM ONTHKE;

CTIEKTPOCKOTI [IBYXTPYOHBIA;

Habop crieKTpasbHBIX TPYOOK C UCTOUHHUKOM TTUTAHUS;
yCTaHOBKa Jj1s u3yueHus Goro3ddekra;

HabOp /IeMOHCTPAI[MOHHBIH I10 TIOCTOSTHHOM TI/IaHKa;

KOMIIJIEKT Har/IsTHBIX TIOCOOUIA A1t TIOCTOSIHHOTO UCITO/Tb30BaHUS;
KOMIIJIEKT TIOPTPETOB [i71si 0hopM/IeHHUs] KaOWHeTa;

KOMIIJIEKT IeMOHCTPAI[MOHHBIX YUeOHBIX TaOJIHII.

[IpyuMepHBIi MepeueHb eMOHCTPAIIMOHHOTO U JlabopaTopHOTO 060pyA0BaHUS
HOCHUT peKOMeH/laTe/TbHbI XapakKTep.
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[lpy Hamuuu HeoOXoauMoro oOOpyAOBaHUSI 3aHATHS TI0  (DU3MKe
B HEKOTODBHIX CJIy4assX MOTYT ITIPOBOAWTHCS B WMENIIUXCS B 00Opa3oBaTebHOU
OpraHM3aliy MacTepCKUX WX 1abopaTopusix.

3.2 UudopmanoHHOe odecneueHne 00yueHust

IlepeyeHb HCHOB3yeMbIX YyueOHbIX H3JaHUH, VIHTEepHeT-pPecypcCoB,

AOTIO/THUTE/TbHOH JINTepaTypbl
OCHOBHBIEe HCTOYHHMKHU:
1. ®wusuka : 10-i1 knacc : 6a30BbIi ¥ yI/Iy0/IEHHBINA YPOBHM : yUeOHUK : B 2 UacTAX /
JI. 3. T'enpeniuteriH, A. A. bynaroBa, 1. H. KopuunweB, A. B. KouikuHa ; nop
pegakuyen B. A. OpsioBa. — 6-e u3f., ctep. — Mocksa : [IpocBenjenue, 2025 —

Yacte 1 — 2025. — 304 c¢. — ISBN 978-5-09-122600-3. TekcT :
9JIeKTPOHHLINM //  JlaHb : 31eKTpOHHO-Oub/MoTeuHas cucrema. — URL:
https://e.lanbook.com/book/473012 —  Pexum [JoCTyma: [AJsi  aBTOPUS.
TMO/Ib30BaTeJIen.

2. ®uswka : 10-i kmacc : 6a30Bblii U yIyONE€HHBIA YPOBHU : YUeOHUK : B 2 4acTsx /
JI. 2. l'enpenmrerid, A. A. bynatoBa, Y. H. Kopuunses, A. B. KomkuHa ; nof
penakiuert B. A. OpioBa. — 6-e u3g., ctep. — Mockga : IIpocgetenue, 2025 —

Yacte 2 — 2025. — 239 c¢. — ISBN 978-5-09-122601-0. — TekcrT :
3/IeKTPOHHBIM //  JlaHb : 37eKTpOHHO-OMO/oTeuHass cucrema. — URL:
https://e.lanbook.com/book/473009 — Pexxum jgocTyma: g aBTOPH3.
T0/1b30BaTesIen.

3. ®uswmka : 11-i Kmacc : 6a30BbIi U yriayOaEHHBIM YPOBHU : YUeOHHK : B 2 4acTIX /
JI. 3. I'enpenwurentH, A. A. BynaroBa, 1. H. Kopaunbes, A. B. Kowkuna. — 3-e
u3g., crep. — Mocksa : IIpocseienuve, 2022 — Yacty 1 — 2022. — 191 c. —
ISBN 978-5-09-087420-5. — TekcT : 31eKTpOHHBIM // JlaHb : 3JIEKTPOHHO-
oubmioreunas cuctema. — URL: https://e.lanbook.com/book/334736 — Pexkum
JloCTyma: Ajisi aBTOPU3. TI0/Ib30BaTe Ieu.

4. ®usvka : 11-i Knacc : 6a30BbIi U yryOIEHHBIN YPOBHU : yUeOHUK : B 2 UacTsaXx /
JI. 3. T'enpeniurenit, A. A. bynaroBa, 1. H. Kopaunbes, A. B. KoiiknHa. — 3-e
u3g., crep. — Mocksa : IIpocsewenuve, 2022 — Yacte 2 — 2022. — 206 c. —
ISBN 978-5-09-087421-2. — TekcT : >3/1eKTpOHHBbIM // JlaHb : 5/IeKTPOHHO-
bubmuorteunas cuctema. — URL: https://e.lanbook.com/book/334739 — Pexxum
JIOCTyMa: JJIsl aBTOPU3. TI0JIb30BaTeJIeN.

JonoHUTe/IbHbIEe HCTOUHUKU:

1. OpymxoBa, O. H. Kpatkuii Kypc pU3uKy ¢ IprMepaMH pellieHus 3a/jay : yueOHoe
rocob6ue / O. H. OpymxoBa, H. B. IllabynuHa, B. M. OnkoBa. — ApXaHreJbCK :
CADY, 2024. — 150 c. — ISBN 978-5-261-01749-3. — TeKCT : 3/IeKTPOHHBIN //
JlaHb : 3/1eKTpOHHO-0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/484871 (mata obpairerus: 10.06.2025). — Pexxum
JIOCTyma: jisi aBTOPU3. TI0/Ib30BaTe/eu.
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4. KOHTPOJIb 1 OHEHKA PE3YJ/IBTATOB OCBOEHUA JUCIIUIIVINHBI
KoHTpo/Ib HW oOmeHKa pe3y/bTaTOB OCBoeHUs1 006Iijeo6pa3oBaTebHON
JUCLIATITMHBI PaCKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE pe3y/bTaThbl, HallpaB/IeHHbIE Ha

(opMHUpOBaHUe

Y TeMaM CoZiep>KaHusi yuebGHOro MaTepuaJia.

o0myx u mpodecCHOHANbHBIX KOMIIETEHIIMM TI0  pa3jenam

Koj 1 HaumeHOBaHue
(dhopMUpyeMbIX KOMIeTeHLUH

Pazgen/Tema

Tur oLjeHOUHBIX
MepOTpUSTUI

OK 01. BeibupaTh cIrioco0bl pelieHust
3a/1a4 rpodeccroHaIbHON
JieTeIbHOCTA TIPUMEHUTETBHO K
Pa3/INYHBIM KOHTEKCTaM

Paspen 2. Temnr 2.1., 2.2., 2.3.

Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temn1 4.1., 4.2., 4.3

Pasnen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1

Paspen 7. Temn1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c*

YCTHBIH OTpPOC;

OK 02. Mcnonp30BaTh COBpeMeHHbIe
Cpe/CTBa MIOMCKa, aHa/lnu3a u
VHTeprpeTalyyd UHPopMaLuu

AedaTe/IbHOCTH

U uHPOpPMAaLMOHHbIE TEXHOJIOTUU [I/Is
BBLITIOJTHEHUS 3a/iau npodecCcuoHabHOM

Paspnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temni 4.1., 4.2., 4.3
Pasnen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1
Pasnen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

(poHTanbHBIN OTPOC;
KOHTpOJIbHast pabora;
HabmoeHue 3a

BBITTOJTHEHHEM
mabopaTopHbIX paboT;

OK 03. ITnanupoBaTh
Y peajin30BbIBaTh COOCTBEHHOE
ripodeccoHa/ibHOE
Y JINYHOCTHOE Pa3BUTHE,
NpeJIpUHUMATe/IbCKYHO /1eITe/IbHOCThb
B npodeccroHanbHOM cdepe,
VCT0/1b30BaTh 3HAHUS
T10 NTPaBOBOM ¥ (PMHAHCOBOM

CUTYyaLUsIX

r'PaMOTHOCTH B Pd3/IMYHBIX )KMU3HEHHBIX

Paznen 1. Tema 1.1
Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temn1 4.1., 4.2., 4.3

Pazpen 8 Tema 8.1

ITo/c

TIpaKTUYecKue
paboTsI (perieHue
KaueCTBEeHHbIX
Y pacyeTHbIX 3a/a4);

TeCTUPOBaHUE,

pelleHne Kenc-3a/1ay;

OK 04. 3ddexkTrBHO
B3aMMO/I€HICTBOBATh U PabOTaTh
B KOJIJIEKTHBE U KOMaH7ie

Pa3zpen 2. Temsr 2.1., 2.2., 2.3.
Paspen 3. Temnr! 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2., 4.3
Paspen 5. Temnrl 5.1., 5.2., 5.3.
Pa3zpnen 6 Tema 6.1
Paspen 7. Temn1 7.1, 7.2, 7.3
ITo/c

BBITIOJTHEHUE
TPaKTHUUeCKUX
3a/laHUH
rpogeccruoHabHOM
HarpaBJ/IeHHOCTY;

BBITTOJTHEHUE 3a/JaHUM

OK 05. Ocy11ecTBASTh YCTHYIO
Y MMCbMEeHHYI0 KOMMYHUKAI[WIO Ha
rocyZlapCTBeHHOM si3bike Poccuiickoit
depepaLiun ¢ yueToM 0coOeHHOCTer
COLIManbHOT0
Y KyJIbTYPHOTO KOHTEKCTa

Pasnen 1. Tema 1.1
Paspmen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.
Paspmen 4. Temnr1 4.1., 4.2, 4.3
Paspen 5. Temnrl 5.1., 5.2., 5.3.

Paspen 6. Tema 6.1

Pasnen 7. Temn1 7.1, 7.2, 7.3

Pazgen 8 Tema 8.1

ITo/c

MPOME)XYTOUHOMN
aTTecTalyu

* TIpodheccroHaNbHO OPUEHTHPOBAHHOE COJIeP)KaHUe (COJePIKaHue TIPUKIIAZHOTO MOIYJIs).
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OK 07. CozelicTBOBaTb COXpaHEHUIO
OKpY>Karolllel cpefibl,
pecypcocOepexeHH0, MPUMEHSTh
3HaHUs 00 M3MeHeHUU KMMarTa,
TIPYHLIUTIBL OePeXXTMBOTO
TIPOU3BO/ICTBA, 3P HeKTUBHO
JleNICTBOBATh B Upe3BbIUalHbIX
CUTYaLMsIX

Pa3zpen 2. Temsr 2.1., 2.2., 2.3.
Paspen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1., 4.2., 4.3
Paspen 5. Temnrl 5.1., 5.2., 5.3.
Paspen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c

IIK 1.2 AHanusvpoBaTb 1
paccuuThIBaTh MaTepHaJlbl
reofiesuyeckux CbeMoK.

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temn! 3.1., 3.2., 3.3.
Pasnen 4. Temn1 4.1.,4.2., 4.3
Pasnen 5. Temnl 5.1., 5.2., 5.3.
Pa3gen 8 Tema 8.1
ITo/c
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	5. комплект для лабораторного практикума по механике;
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	11. колориметр с набором калориметрических тел;
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	41. сосуды сообщающиеся;
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	64. набор демонстрационный по полупроводникам;
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	73. прибор ленца;
	74. стрелки магнитные на штативах;
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	77. электромагнит разборный;
	78. набор демонстрационный по геометрической оптике;
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	1. Физика : 10-й класс : базовый и углублённый уровни : учебник : в 2 частях / Л. Э. Генденштейн, А. А. Булатова, И. Н. Корнильев, А. В. Кошкина ; под редакцией В. А. Орлова. — 6-е изд., стер. — Москва : Просвещение, 2025 — Часть 1 — 2025. — 304 с. — ISBN 978-5-09-122600-3. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/473012 — Режим доступа: для авториз. пользователей.
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	3. Физика : 11-й класс : базовый и углублённый уровни : учебник : в 2 частях / Л. Э. Генденштейн, А. А. Булатова, И. Н. Корнильев, А. В. Кошкина. — 3-е изд., стер. — Москва : Просвещение, 2022 — Часть 1 — 2022. — 191 с. — ISBN 978-5-09-087420-5. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/334736 — Режим доступа: для авториз. пользователей.
	4. Физика : 11-й класс : базовый и углублённый уровни : учебник : в 2 частях / Л. Э. Генденштейн, А. А. Булатова, И. Н. Корнильев, А. В. Кошкина. — 3-е изд., стер. — Москва : Просвещение, 2022 — Часть 2 — 2022. — 206 с. — ISBN 978-5-09-087421-2. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/334739 — Режим доступа: для авториз. пользователей.
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