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1. TIACIIOPT PABOYE} IPOT'PAMMbBI YUEBHOM AUCIUII/TAHBI
(IIPEJMETA) OY .11 ®U3UKA

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

[lporpamMma [AWCLMIIIMHBI SIB/SIeTCS YacTbO OCHOBHOM MpOQecCUOHanbHON
obpasoBartenibHOM TiporpamMmbl  CITO, peanu3syemoil Ha 0a3e OCHOBHOro o006iiero
oOpa3oBaHUsl, ¥ BXOJUT B 0011le00pa3oBaTe/IbHbIN LMK/ yueOHOro TjiaHa.

Pabouass mnporpamma yuyeOHOM [AWCLUMIUVIMHBI pa3paboTaHa Ha OCHOBe
defepabHOTO TOCYZAPCTBEHHOTO 00pa3oBaTeNbHOr0 CTaHAApTa CpeAHero obiiero
obpa3oBanus (yTB. TpUKa3oM MuHHUCTepcTBa 0Opa3oBaHus U HayKu PD 16.11.2022 T.
Ne 993) u mpuMepHOW OCHOBHOM 0Opa3oBaTebHOW IPOTpaMMbI,  OA00peHHOM
pemmienrieM  (emepanbHOr0  yueOHO-METOAUUECKOTO O0ObeguHeHUsT TI0  00IeMy
obpa3zoBanmio (1MpoTokos oT 15.09.2022 1. Ne6/22)

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

1.2.1. exsavu n3yyeHus (PU3NKH AB/IAIOTCA:

* ¢opmupoBaHre y 0O0yuarouxcsi yBepeHHOCTH B LeHHOCTH 0Opa3oBaHus,
3HAaUYUMOCTM  (PU3UUECKUX 3HaHWKM [JJjI1 COBPEMEHHOro  KBaIU(PULIMPOBAHHOIO
CrieljaarcTa Mpy OCyILeCTBAeHUH ero NpoeCcCUOHaTbHOU JesiTe/IbHOCTY;

* OBJIaJieHre crelji(uueckol cucteMol (pH3UUeCKUX MOHSITUMN, TEPMUHOJIOTUEM
Y CUMBOJIUKOMU;

* OCBOEHME OCHOBHBIX (PM3UUECKUX TeOPUid, 3aKOHOB, 3aKOHOMEPHOCTEW;

* OBJIaZIeHME OCHOBHBIMM METO/JAMH HAy4YHOrO TO3HaHUSl TIPUPOJBI,
ucronb3yeMbiMd B (Gu3vKe (HaOJrOZieHUe, OMuCaHWe, W3MepeHHe, BbIJABIKEHHUEe
TUIOTe3, MPOBeJieHNe SKCIIepUMeHTa);

* OBJa/leHWe YMeHUsIMM 00pabaTbiBaThb JlaHHBbIe SKCIEepPUMEeHTa, OOBSCHSTH
MOJlyueHHble pe3y/bTaThl, YCTaHAB/IMWBATb 3aBUCHUMOCTH MeXAY (U3NYeCKUMU
Be/ITMUYMHAMH B Ha0/TF0/1aeMOM SIBJIEHWH, [1e/1aTh BbIBO/IBI;

* (opMHpOBaHHe YMeHHsl pellaTh (U3UUECKHe 3a/laud pasHbIX YPOBHeH
CJI0)KHOCTH;

* pasBUTHE II03HaBaTe/bHBIX WHTEPECOB, WHTE/UIEKTYa/JbHbIX U TBOPYECKUX
criocoOHOCTeM B Tiporiecce TIpUOOpeTeHUs 3HAHWM C WCII0J/Ib30BaHUEM pa3/TMUHbIX
VICTOUHWKOB MH(OpPMaLMd M COBPEMEHHBIX MH()OPMALMOHHbIX TeXHOJIOTUW; YMEHUN
dbopMynvpoBaTb M 00OCHOBBIBaTH COOCTBEHHYIO TIO3WLIMIO TI0 OTHOIIEHUIO K
(hr3nueckou MH(POpPMaLMH, TT0/ly4aeMOr 13 pa3HbIX UCTOYHUKOB;

* BOCITUTaHKEe YyBCTBa FOPZAOCTH 3a POCCUMCKYIO (PU3NUYECKYIO HayKYy.

Oco6eHHOCTBI0 (POPMUPOBaHUSI COBOKYITHOCTH 3aJjau W3y4yeHUs] (PU3UKUA [Jis
cUCTeMbl ~ CpefiHero  NpoQecCHOHaIbHOrO  0Opa3oBaHMsS — 3aK/IO4yaeTcsi B
Heob6X0/IMMOCTH peanu3aluu NpodeccroHaNTbHON HarpaB/eHHOCTH pelllaeMbIX 3a/ay,
yuéTa ocobeHHOCTeli cephl AesaTenbHOCTHA OYAYIINX CIeL[alTuCTOB.

OcBoenue Kypca O/l «@usuka» rmpejrioJaraeT pelieHyie caeJyrlUX 3a1au:

* ripyoOpeTeHre 3HaHUM O (yHAaMeHTalbHbIX (PU3MUECKUX 3aKOHaX, JIeXKalux



B OCHOBe COBpeMEHHOM (M3MYeCKOW KapTHHbI MWpa, TPUHIUIIOBAEUCTBUS
TeXHUYECKUX YCTPOMCTB W TIPOU3BOZICTBEHHBLIX IIPOIIECCOB, O Haubosee BaXKHBIX
OTKPBITUSX B 007acTd (U3MKH, OKa3aBIIMX ONpeJessollee BAWSHUE Ha pa3BUTHE
TeXHUKHU U TeXHOJIOTUY;

* TOHUMaHue (U3NUeCKOW CYI[HOCTU $SIBJIEHUM, TPOSBJSIOIMIUXCA B paMKax
TIPOU3BO/ICTBEHHOM /leATe/TbHOCTY;

* OCBOEHMe CIOCOOOB UCIO/b30BaHUsT (DU3NUECKUX 3HAHUW [IJIs1 peLleHUs
MPAKTUUeCKUX U TpodeCCHOHAMbHBIX 3a7iau, OOBSICHEHWS SBJAEHUA TIPUPOJBI,
MPOU3BOACTBEHHBIX U  TEXHOJOTUUECKUX TMPOLEeCCOB, TPUHLUIIOB  [1elCTBUS
TeXHUYEeCKHUX MPUOOpPOB M yCTPOMCTB, obecrieueHusi 6e30MMacHOCTH TIPOU3BOZCTBA U
OXpaHbI MPUPO/IbI;

* (hoopMUpoBaHUe YMeHUM pelllaTh yueOHO- MpaKTHUYecKue 3aauu (pru3ruuecKoro
cojiep)KaHusi ¢ y4éToM npodeccruoHaIbHON HalpaB/ieHHOCTH;

* nprobpeTeHre OMbITa TTO3HAHUS U CaMOTO3HAHUsI; YMeHUN CTaBUTh 3a/laud U
pelaTh pobJieMbl C yUéTOM TTpodhecCUOHaTbHON HalpaB/IeHHOCTH;

* (hopmMHpoBaHUe YMeHUI UCKaTh, aHaTM3UPOBaTh U 00pabaThiBaTh (hU3MUECKYIO
MH(OpMaLUIO C YYETOM NpOo(ecCcuoHaTbHOM HarlpaB/IeHHOCTY;

* MO/rOTOBKAa 00YyUaroIUXCs K yCIeIIHOMY OCBOEHUIO AUCLIMIUIMH U MOJYJIel
NpodeCCMOHA/ILHOTO 1UK/a: (POPMUPOBaHWe y HUX YMEHUM U OMbITa /lesITe/IbHOCTH,
XapaKTepHbIX i Tipodeccuii / [O/DKHOCTeM CAyXKallluX WIA CrieldaJbHOCTeH,
To/TyuyaeMbIX B TIpoheCcCHOHaIbHBIX 00pa3oBaTelbHBIX OpraHu3alusx;

* TIOATOTOBKA K (hOPMHPOBAHMIO OOIINX KOMITeTeHI[|M OyAyIlero crieljuaarcra:
camoobpa3oBaHusi, KOMMYHMKAI[UM, COTPYJHWYECTBa, TPUHATUS pellleHud B
CTaHZAPTHOM W  HeCTaHJAapTHOW CUTyalUsiX, TIPOEKTUPOBAaHUS, TMPOBEAEHUs
bu3nueckux r3MepeHu, 3¢HEeKTUBHOTO U 0€30TaCHOT0 UCIIO0b30BaHUS Pa3TUUHBIX
TeXHUUYECKUX YCTPONCTB, COO/MIO/IeHHs1 TIpaBW/ OXpaHbl TpyJa Tmipu paborte c
busnyeckuMy pubOpaMu U 060PyI0BaHUEM.

B pe3ynbTaTe 0CBOEHUS AUCIUIIMHBI 00YUarOIUICS [[OJDKEH 3HATh:

* CMBIC/I TIOHATHI: (pr3nUecKoe siB/ieHUe, TUIIOTe3a, 3aKOH, TeOpusi, BelleCcTBO,
B3aUMO/IeICTBUe, 37eKTPOMAarHWTHOe Ti0Jjie, BOJIHA, (POTOH, aToOM, aTOMHOe S/po,
VMOHU3UPYIOIIUe U3TyUeHusl;

* cMbIC/T (hM3UUECKUX BeJIMUMH: CKOPOCThb, YCKOPeHWe, Macca, CUjia, UMITYJIbC,
paboTa, MexaHWYecKasi dHepruisi, BHYTPeHHsSI SHeprusi, abCO/MIOTHasi TemrepaTypa,
CpefiHssi KWHETWYeCcKas SHEpPrus uacTWl] BelecTBa, KOJIMYeCTBO TeIIOThI,
S/1IeMeHTapHbIN 3/IeKTPUYECKUH 3apsij;

* CMBICT (DU3MYECKHMX 3aKOHOB K/IaCCUUECKOW MeXaHWKH, BCEeMHPHOIO
TATOTEHUs, COXpaHEHWsI JHEeprud, UMIyJbCa U  3JIeKTPUUeCKoro  3apsja,
TepMOJIMHAMUKH, 37IeKTPOMarHuTHOM MHAYKLIMH, PoTo3(PdeKTa;

* BKJIaJl POCCUMCKUX U 3apy0Oe)KHBIX yueHbIX, OKa3aBIIMX HauOoJiblillee BIAUSHUE
Ha pa3BUTHe DU3UKY;

B pe3ynbTaTe 0CBOEHUS JUCLUITUHBI 00YYarOLUICS JO/DKEH YMeTh:

* IPOBOJUTH HAaO/MIO/IeHNsI, TUTAHUPOBATh U BBITTOHSITH SKCIIEPUMEHTHI,

* BbIJIBUraTh TUNOTE3bl U CTPOUTH MOJIE/IH,

* TIPUMEHSATDb TIO/TyueHHbIe 3HaHUS 110 (Pu3mMKe /51 00bsCHeHHsT pa3HOOOpa3HbIX



(hM3UUeCKUX SIBJIEHUU U CBOWCTB BeILleCTB;

* MPaKTUUeCKU UCMO/Ib30BaTh (PU3NUYECKHe 3HAHMUS;

* OL|€HMBATH [JOCTOBEPHOCTh €CTECTBEHHOHAYUYHOM MH(OPMaLUy;

* UCI0JTb30BaTh NMPUOOpeTeHHbIe 3HAHUS Y YMEHUsI JJisl pellieHUs] IPaKTHUeCKHX
3aZlau TIOBCEJHEBHOM >KW3HH, oOecrieueHust 0e30MacHOCTH COOCTBEHHOW >KU3HH,
PaLMOHA/ILHOT O TIPUPO/0TI0/Ib30BaHNS U OXPaHbl OKPY>KaroLel CpeJibl.

* OMHUCHIBAaTH U OOBSCHATH (hH3MUecKUe SIBJIeHWsT M CBOMCTBA TeJl: CBOMCTBA
ra3oB, XUJKOCTEU U TBEPABIX Tes; 3JIeKTPOMarHUTHYH0 UHAYKLIWI, PaclpoOCTpaHeHHe
57IeKTPOMarHUTHBIX BOJIH; BOJIHOBbIE CBOWCTBA CBeTd; W3/yUeHWE M MOTJIOLIeHue
cBeTa aToMoM; (hoTo3(deKT;

* OT/IMYATh TMITOTE3bl OT HAYUHbIX TEOPUU;

* leJlaTh BbIBO/IbI HA OCHOBE 3KCIIePUMEHTA/IbHBIX JaHHbIX;

* MNPUBOAUTL TIPHUMeEpbI, TOKa3bIBalolUe, UuTO: HAO/IIOZEHUs U IKCIepUMEHT
SIBJISFOTCSI OCHOBOMW /11 BBIZBVDKEHUSI TUIIOTe3 W TEOpPHM, MO3BOJIIIOT MPOBEPUTh
VICTUHHOCTb TEOPeTUYECKHUX BBIBOZIOB; (hM3MUecKasi Teopus JaeT BO3MOKHOCTb
OOBSICHATL W3BECTHBIE SIBJIEHWsI MPUPO/bI U HayuHble (aKThl, TMpe/CKa3biBaTh ellle
HeM3BeCTHbIe SBJIeHUS;

*[IPUBO/JUTh TIPUMEpHI TPAKTUUeCKOr0 HCIO/Ib30BaHusl (HU3UUeCKUX 3HaHWI:
3aKOHOB MEXaHWKH, TePMOJAWHAMUKH U 3JIEKTPOJVHAMUKUA B SHEPreTUKe; Pa3/u4HbIX
BU/IOB 3JIEKTPOMAarHUTHBIX W3/IyYeHWUW [Ji1 PAa3BUTUSL PaJy0 U TeJeKOMMYHHUKaLWW,
KBaHTOBOM (PU3MKHU B CO3/IaHUM Si/IePHOM SHEpreTHKH, J1a3epoB;

* BOCIIPMHUMATh U Ha OCHOBE MOJIyYEHHBIX 3HAHUM CAMOCTOSATE/bHO OLIeHUBATh
vHdopmaliio, cozaepaiiyocss B coobmienusx CMMU, VIHTepHeTe, Hay4yHO-
TIONYJISIPHBIX CTaTbSIX.

* IPUMEHSATH [MOTyUYeHHbIe 3HaHUs JJ1 peleHus: (JU3nJecKux 3azay;

* orpefensTh XapakTep ¢U3MUYECKOro Tipolecca Mo rpaduky, Tabnulie,
hopmye;

* U3MepsATh psf, (PU3NYEeCKUX BeTUYWH, MpPeJCTaB/sasl pe3yabTaThl U3MEPEHUN C
y4eTOM MX [MOIPeLIHOCTeN.



1.2.2. IInanupyemMblie 00pa3oBaTe/ibHbIe Pe3y/IbTaThl
B pamkax TmporpamMMmbl yueOHOW AWCILUTIIMHbI
00yuaromyMUCs CieIyIoIIKX pe3y/bTaToB:

IVIAHUPYETCA  OCBOEHHE

Koj 1 HauMeHOBaHHe IInaHupyeMble pe3y/ibTaThbl 0CBOEHHS JUCIIUITHHBI
(bOpMpreMij JInuHOCTHBIE: MetanpeamMmeTHbIe: IIpegmeTtHbIe:
KOMIeTeHI[Hi
OK 01Bbi6upats | JI.1. Pazsutue | M.1./cnonb3oBanve | I1.1.dopmrpoBaHue
CITOCOOBI pellieHNsl | YyBCTBA TOPJOCTH U | pa3/IMuHbIX  BUJOB | NIPeJCTaB/eHUd O pPOIU U
3a/1au yBayKeHUsI K | TT03HaBaTe/IbHOM MecTe (537101 B
ripocecCcroHaTLHOM WCTOpUHU U | 1eATeJIbHOCTH  JJis | COBpDEMEeHHOU Hay4HOU
JesITeIbHOCTU JOCTYKEHUSIM pellieHust KapTUHEe MWpa; MOHHMMaHue
TIPUMEHUTEeTbHO K | OTeYeCTBEHHOM ¢usmyeckux 3azay, | pusrueckou CYLLIHOCTH
Pa3UUHbIM (v3nuecKoil Hayku; | IpUMeHeHue HabJ/ro1aeMbIxX BO
KOHTEKCTawMm; duzuuecku OCHOBHBIX MeTo/|0B | BceneHHOIl siBneHui, posu
rpaMOTHOe TO3HaHUS bu3ukn B (popMHUpOBaHUU
roBeJieHHe B | (HabmozeHws, Kpyrosopa u
ripoeCcCMOHA/ILHON | OMUCaHUS, (yHKLIMOHATLHOM
JesiTeIbHOCTU U | U3MepeHus, IPaMOTHOCTH YeJjioBeKa [iis
ObITY TIpU | 9KCTIepUMeHTa) /s | pelleHust MpaKTHU4eCKUX
obparrieHuu C | u3yueHust 3azau
npubopamu Y | pa3/IMUHbIX CTOPOH
YCTPOUCTBaMH OKpy Karo1en
JIeCTBUTE/IbHOCTH
OK 02 Ucnonb3oate | JI.2. T'oTtoBHOCTH K | M.2.PasBurue I1.2.®opmupoBaHue
COBpeMeHHbIe TIPO/0/DKEHUIO WCII0JIb30BaHus OCHOBOTIOJIararoLuX
Cpe/CcTBa MOMCKa, oOpa3oBaHUs Y | OCHOBHBIX bu3nuecKux TIOHATUM,
aHa/iu3a u TIOBBILLIEHUSI VHTE/JIEKTya/lbHbIX | 3aKOHOMEpPHOCTel, 3aKOHOB
WHTepIipeTalyn KBa/iMUKALIUKM B | omepaLuii: U Teopuii; yBepeHHoe
vHdopMaluu, U 130paHHOM TOCTAaHOBKU 3aflaui, | UCMOJIb30BaHUe (hH3MUeCcKou
MH(pOPMaLMOHHEIe npogeccCHoHanbHOM | (hopMyTMpOBaHUS TePMHUHOJIOTUU "
TeXHOJIOTUH [I/Is JesiTeIbHOCTU Y | TUMOTe3, aHaiW3a U | CUMBOJIMKHU
BBITIOJTHEHUSI 3a/1a4 00BeKTHUBHOE CUHTe3a, CpaBHEHUS,
nipochecCcrHoHaTLHOM 0CO3HaHHe posu | 0606IIeHws,
JesITe/TIbHOCTY; ¢usnyecknx cucTeMaTH3aLy,
KOMITeTeHLIUM B | BbISIBJIEHUSI
3TOM; TIPUUKHHO-
C/1eJCTBEHHBIX
CBSI3€eH, 101 CKa
aHaJIoroB,
¢dbopmynrpoBaHus
BBIBO/IOB IS
H3y4eHus
pa3/UuUHBIX CTOPOH
bu3nuecKux
00BEKTOB, SBJIEHUNI
U TIpOLeCCoB, C
KOTOPBIMU
BO3HHUKaeT
Heo0XOUMOCTh
CTaJIKUBAaThCS B




OK 03 I1nanuposats U
peaM30BLIBaTh
cobCTBEeHHOE
npodeccioHabHOE U
JIMYHOCTHOE pa3BUTHE,
TipeATrpUHUMATEIbCKY
0 JeaTe/bHOCTb B
ripoecCMOHa/IbLHOM
cdepe, HCI0/b30BaTh
3HAHUs 1o
(bvHaHCOBOM
IPaMOTHOCTH B
pa3/IMYHbIX
YKU3HEHHBIX
CUTyaLUsX;

OK 04 3ddexTrBHO
B3alMO/IeNICTBOBATh U

paboraTh B
KOJUIEKTHBE u
KOMaH[ie;

OK 050cy1ecTBisiTh
YCTHYIO U
MMCbMEHHY0
KOMMYHUKALUI0
rocyZilapCTBeHHOM
SI3bIKE Poccuiickon
@efiepal iy C y4YeToM
0COOEeHHOCTeH
COLIMA/IbHOT'O u
KyJbTYPHOTO
KOHTEKCTa;

OK 061IposBiATh
IPaKJaHCKO
MaTPUOTUUECKYIO
TO3ULIUIO,
JIeMOHCTPUPOBATh
0CO3HaHHOe
ToBe/leHe Ha OCHOBe
TPaZULIMOHHBIX
o0I1IeueI0BEUECKUX
LIeHHOCTel, B  TOM
yucie C  yyeToM
rapMOHH3alu1
MeXXHALIMOHaMbHbIX U
Me)KPeJINTM03HbIX

Ha

JI.3.Pa3Butueymenu
s WCTI0/Tb30BaTh
JOCTHDKEHUST
COBpPeMeHHOU
(u3nueckoit Hayku
v bur3nuecKrux
TEeXHOJIOTUM IS
TIOBBILLIEHUST
COOCTBEHHOTO
VHTeJUIeKTyaIbHOT O
pa3BUTHUSA B
BbIOpaHHOM
nipoceccroHaTbHOM
JiesiTeNTbHOCTU

J1.4. YMeHue
CaMOCTOSITe/IbHO
JNOObIBAaTh ~ HOBBIE
JUIST cebst
(ur3nueckre 3HaHUs,
UCTIOJB3Y S IJIst
3TOTO  /IOCTYTIHBIE
VCTOUHUKH
vuHbopMaluy;
JI.5.Ymenue
BBICTPAaNBaTh
KOHCTPYKTHUBHbBIE
B3aIMOOTHOIIIEHUS

B KOMaHjie  TIO
pellleHnt0  00IIuX
3ajau;

JL.6. YMeHue
yOpaBisiTb  CBOEH
I103HaBaTe/TbHOU
J1eITe/TbHOCTBIO,
TIPOBO/TUTH
CaMOOIIeHKY ypPOBHS
COOCTBEHHOT'0
VHTEJIJIEKTYa/IbHOTO
Pa3BUTHUSA

ripoecCcroHaTbHOM
cthepe
M.3.PasButueymenu
s reHepupoBaTh
u7led M OonpefessiTh
Cpe/CTBa,
Heo0OX0/[UMbIe
WX peanu3aluu

ISt

M.4.ymeHnue
WCTIO0/Tb30BaTh
pas/inyHble
WCTOYHHKHU
T0JTyYeHHUst
(buzuyeckoi
vHbopMaLuy,
OLIeHUBATb ee
JI0CTOBEPHOCTb;

M.5. yMeHue
aHaJIM3UPOBAaTh U
TIpe/iCTaB/ISITh
vH(bOopMaL1io B
pa3/IMUHBIX BU/AX;

Jist

M.6.ymeHue
ny6MyHO
TIpe/CTaB/IsATh
pe3y/bTaThl
COOCTBEHHOTO
HCCIieloBaHMs,

BeCTU  JIUCKYCCHH,
JIOCTYTTHO U
rapMOHUYHO COYeTast
cofiep>kaHue u
dhopMbI
rpe/iCTaB/sieMOu
vHbopMarLuy;

I1.3.®opmupoBaHueBiaieHu
s OCHOBHBIMM METOJaMU
Hay4YHOTO [103HaHU,
HCTO/b3yeMbIMHA B (DU3UKeE:
HaO/moIeHreM, OMKMCaHUEM,
H3MEepEeHUEM,
9KCTIePUMEHTOM

I1.4.YMmenusi obpabaTbiBaTh
pe3yJibTaThbl r3MepeHUH,
00Hapy>KHBaTh 3aBUCHUMOCTb
MeXIy (r3nueckuMu
Be/IMUMHAMUY, OOBSCHSATD
MoJTyueHHble pe3y/bTaThl U
Jlef1aTh BBIBO/IbI;

I1.5.CdhopMUpOBaHHOCTH
yMeHHUs1 peliath (pusnueckue
3a/iaui;

I1.6.CdopmMHpOBaHHOCTH

yMeHUst MIPUMEHSITh
MOJIlyyeHHble  3HaHUS [
00BsSICHeHUST yCJIOBUM
rpoTekaHuss  (U3UUECKUX
SIBJIEHUM B TIpUpOJE,
ripodeccroHansHOU cdepe u
Jist TIPUHSITUS

MPaKTUUeCKUX pelleHur B
TMOBCE/IHEBHOM JKU3HY;




OTHOILIEHUH,
MIPUMEHSATb CTaH/apThI
aHTUKOPPYIILIMOHHOIO
TOBE/IeHUSsI;

OK 07 CopelictBoBath I1.7.CdopmMHpPOBaHHOCTH
COXPaHEeHUI0 COOCTBEHHOM TO3ULUU TIO
OKpY’Karolled Ccpefpl, OTHOILIEHHI0 K (U3UUecKou
pecypcocOepekeHHIo, vH(opMaly, ToJydaeMou
TIPUMEHSITh 3HaHUs 00 Y3 pa3sHbIX UCTOYHUKOB.
V3MEHeHUU K/IMMaTa,
TIPUHLIATIBI
Gepe>x/TUBOTO
TIPOM3BO/CTBA,

3¢ (eKTUBHO
JleiCTBOBATh B
ype3BblYalHbIX
CUTyaLusIX;

1K 3.1. [TnaHupoBaTh U OPraHKW30BBIBATH PabOTY IO TPAHCIIOPTHO-JIOTUCTHYECKOMY 00CTy>KUBaHUIO
B cdepe rPy30BbIX MEPEBO30K

1.2.3. JInyHOCTHBIE pe3y/IbTaThl peau3alui NPorpaMMbl BOCIUTaHUA

JIP 2 T1posiBASItOIMY aKTUBHYIO TPXKAAHCKYHO MO3ULIUIO, 1eMOHCTPHUPYIOIIUH
MPUBEP)KEHHOCTh  TpPUHLMIAM  YeCTHOCTH, TOPSIZIOUHOCTH, OTKPBITOCTH,
5KOHOMHUYECKU AaKTHUBHBIM W Y4YaCTBYHOL[UW B CTYJEHYECKOM M TeppPUTOPUATIBHOM
camMoyTipaB/ieHWH, B TOM UHC/Je Ha YC/IOBUSAX [J00pPOBO/bUECTBA, TPOJYKTHUBHO
B3aMMO/IEMCTBYIOLMI U YYaCTBYIOLIMI B /1eATe/TIbHOCTH 00111eCTBeHHBIX OPraHM3aLUi.

JIP 9CoOsofjatoliuii ¥ TIpOTaraHAUPYIOIIUM  TpaBUia 3[0POBOTO U
6e3omacHoro obpasza >KM3HH, CIIOpTa; TpeAyIPEXAArOIINM MO0 Mpeoio/eBaroIIui
3aBUCUMOCTH OT ajKoroJs, Tabaka, MCUXOaKTUBHBIX BeI[eCTB, a3apTHBIX WP U T.J.
CoXpaHSIIOIMIUA  TICUXOJIOTUYECKYH0 YCTOMYMBOCTh B CHUTYaTMBHO CJIOXKHBIX WU
CTPEMUTE/IbHO MEHSIIOLLUXCS CUTYyaLUsIX.

JIP 23 TIlonyuyeHuve 0Oy4YarOmMMHCS BO3MOXXHOCTH CAMODPACKDBITHS U
camopeasr3aLys JIMYHOCTHU.

JIP 30 OcyuecTBastolMd TMOUCK W  HWCIOMb30BaHHWE HWH(POPMALUH,
HeoOxouMoMn ine| 3¢ dheKTUBHOTO BBITIO/IHEHUS pa3IMYHbIX 3a/1auy,

Mpo(eCCMOHAILHOTO Y JIMUHOCTHOT'O Pa3BUTHSI.



2. CTPYKTYPA U COJEPXXKAHUE YUEBHOM JUCIUTLIAHbI
(IIPEJJMETA)

2.1. O0beM u BU/BI yueOHO paboThI

Bup yuedHo# padboThl O0BeM B yacax

O0beM 00pa3oBaTe/IbHONM MIPOrpaMMbl Y4eOHOT0 TpeiMeTa 144
1. OcHOBHOe cojep)KaHue 54
B T.U..
JleKunu, ypoKu 30
JlabopaTopHbIe 3aHATHS 24
2. ITpodreccoHa/ILHO OPHEHTHPOBAHHOE CO/iepP>KaHHe 56
B T.U..
TeopeTnueckoe o0yueHue 54
JlabopaTopHbie 3aHATHUS 2
VHavBUAyabHbIN TTPOEKT (0a/Hem) HeT
IIpoMe)xyTouHasi aTTeCcTaI[ust — 34
sk3amMeH/guddepeHiupoBaHHbIN 3aueT (1, 2 cemecTp)




2.2. TemaTHYeCKHH IUIaH U CO/iep>KaHue yueOHOH quciuiuuHbl (mpeamera) OY /I, 11 ®M3UKA

HaumeHoBaHue pa3je/ioB
U TeM

CopepxaHue yue0HOro MaTepHa’ia, 1a0opaTopHbIe H MPaKTHYeCKHe
PadoThI, HHAUBHAYATBHBIN MPOEKT (ec/1u npedycCMOmpeHbl)

O0BeM yacoB

®dopmupyeMble 001He U
npodgeccHoHaIbHbIE
KOMIIeTeHI[UH

2

4

BBepenue

du3zvKa 1 MeTo/IbI
HAy4HOIr0 NO3HaHMS

CopepxaHue yueOHOro MaTepuasa:

®dusuka — QyHJameHTabHas Hayka o pupoje. EcTecTBeHHO-Hay4YHbIN
MeTOZ, IIO3HaHWs, ero BO3MOXKHOCTU U TIpPaHULIbl TPUMEHUMOCTH.
OKCIlepyMeHT UM TeOopus B  IIpoLjecce  II03HaHWs  [PUPOJBIL.
MogenupoBaHve  (u3MYeCKUX  SIBJeHUHM U TpoueccoB.  Posb
JKCIIep¥MeHTa U TeOpUU B IpoLjecce MO3HaHUA MpUpoabl. Pu3nueckas
BeMunHa. ®r3nueckre 3aKoHbl. ['paHULIbI MPUMEHUMOCTH (PU3NUECKUX
3akOHOB U Teopuid. [IpuHiun cootBercTBUs. [loHATHME O (U3UUecKON
KapTvuHe wmupa. [lorpelmtHOCTM W3MepeHHH (U3MUECKHX BeIUUUH.
3HaueHue ¢usuku npu oceoeHuu npogpeccuii CIIO u cneyuanbHocmetl
CIIO.”

OK 03, OK 05; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1

Paszpen 1. MexaHuKa

14

Tema 1.1.
OCHOBBI KHHEMaTHKH

Tema Ne 1.1.1 Mexannueckoe ABvkeHHe. OTHOCUTE/ILHOCTD
MeXaHUYeCKOro ABH)KeHMSI.

CopepkaHue yueOHOro MaTepuasa:

MartepuanbHasi Touka. CKaasipHble U  8eKMOpHble  ¢puszuueckue
geauuuHbl.” OTHOCHTEILHOCT MEXaHHUUeCKOro [BikeHus. CucTema
orcueTa. [IpuHIiun oTHOcUTe/nbHOCTU ['amusesi. CriocoObl OMUCaHUS
ABwkeHus. Tpaekropus. ITyTe. [lepemelrieHue.

Tema Ne 1.1.2 Buabl ABWKeHUs (PaBHOMepPHOe, PAaBHOYCKOPeHHO0e) U
HX rpajuyeckKoe onyvcaHue.

CopepxaHue yueOHOro MaTepuasa:

PaBHOMepHOe TipsiMo/iMHelHOe [JBWKeHHWe. CKOpPOCTb. Y paBHeHHe
[BKeHusi. MrHoBeHHass M cpefHss ckopocTu. [locTynaTel Teopuu

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, IIK.3.1




OTHOCUTEeTbHOCTU. (OCHOBHBIE C/Ie[ICTBUS U3 TIOCTYJIaTOB TEOPUU
OTHOCHUTE/IbHOCTH.  YCKopeHue. [IpsiMonuHeiiHoe  [IBU)KeHUe  C
MOCTOSIHHBIM  YCKOpeHueM. [IBi)KeHue C TOCTOSSHHBIM YCKOpeHHeM
cBOOOJHOTO TafieHusi. [IBWykKeHuWe Tesia, OpOIIEHHOTO TIOZ, YIJIOM K
FOPU30HTY. PaBHOMEpHOe JBW)KEeHHe TOUKU 10 OKPY>KHOCTH, YTJIOBas
ckopocTh. LleHTpocTpemuTenbHoe yckopeHue. KuHeMaTka abCOTFOTHO
TBepAoro resa.lIppuMeHeHre 3aKOHOB KWUHEMATUKHU K PeIleHu0 3a/ay.

Tema 1.2
OCHOBBI JMHAMHUKH

Tema Ne 1.2.1 OcHoBHaA 3ajjadya JUHAMMKMH.

Copep)xaHue yueOHOro MmaTepuasa:

Cuna. Macca. [IpuHiun cynepno3uuyu cuj. [lepBeiii 3akoH HbroTOHa.
Bropoii 3akoH HetoToHa. Cusibl B mpupoge. TpeTuii 3akoH HbroToHa.

Tema Ne 1.2.2/IBM)KeHHe 110/ AeHCTBHEM CHJI YIPYTOCTH M TPeHHUS.
Cojiep>xaHue yueOHOro Marepuasa:

Cunbl mpeHus.*Cbl yripyrocTd. 3aKOH BCEMUPHOrO TsroteHusi. Cuia
TSDKeCTU M CWJa BCEeMUPHOro TaroreHus. IlepBasg Kocmuueckas
CKOpPOCTb. [IBWKeHue IiaHeT U Masbix Tesl ConmHeyHOM cucTeMbl. Bec.
OneMeHTbI pelSITUBUCTCKOW IMHAMUKH.

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1

Tema 1.3
3aK0oHBI COXpaHeHUs

Tema Ne 1.3.1. 3aK0H coxpaHeHHUA UMITyJ/IbCA.

Copep)xaHue yueGHOro marepuarna:

Mmnynec Tenma. Mmmysibc cuibl. 3aKOH COXpaHEHUS UMITYJ/IbCA.
PeakTuBHOe BMKeHHe. PellieHue 3a/a4.

Tema Ne 1.3.2 3aK0H coxpaHeHHs MOMEHTaA UMITyJIbCa.

Copep)xaHue yueGHOro Mmarepuasna:

3aKOH COXpaHeHWss MOMeHTa WMITy/bca. MexaHuueckass paboma u
MowHocmb. Peiienve 3amau. Kunemuueckast sHepeusi. [TomeHyuanbHas
3Hepeusi. 3AKOH COXpAaHeHus MexaHuueckoll sHepeuu. PaboTta cuiibl
TSDKeCTU U CWIbl YNpyroctu. KoHcepBaTuBHBIe Cuibl. [IpumeHeHue
30KOHO8  COXpaHeHus. VICTIO/Ib30BaHWEe  3aKOHOB ~ MEXaHWKW ISt
00bsiCHeHUsT JBIKeHHs] HeDeCHbIX Tesll U [ pasBUTHS KOCMUYECKHX
WCC/IeJOBaHUY, TPaHULbl TPUMEHUMOCTH KJIACCUYeCKOM MeXaHWKH.
ITpakmuueckoe npumeHeHue ¢usuueckux 3HaHull 8 NOBCEOHEB8HOUl HCUZHU
015 UCNO/Mb308aHUS  NPOCMbIX  MEXdHU3MO8,  UHCMpPYMEeHMmOos,

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1




MpaHcnopmHbIx cpedcms.”

Tema Ne 1.3.3KonTposibHas paboraNel no pa3peny «MexaHHKa».

OK 01-OK 07; JIP2, JIP9,

2 JIP23, JIP30, I1K.3.1
Pa3pen 2.MonekynsipHasi pu3nka ¥ 0CHOBbI TEPMO/JUHAMHUKU 24
Tema 2.1 Tema Ne 2.1.1 OcHO8HbIe N0/10JCeHUSsI MO/1eKY/ASIPHO - KUHemu4ecKou
OCHOBBI MOJIEKY/IAAPHO- | Meopuu* U UX ONbITHbIE 000CHOBAHUS.
KHHeTHYecKoi Teopun | CopepikaHue yue0HOro MaTepuasa: 2
rasos Pa3meprl 1 Macca Moneky/1 ¥ aToMoB. bpoyHoBckoe fiBrkeHre. CUIIbI U
SHeprusi MeXXMOJIEKYJ/ISIPHOTO B3aUMOZeUCTBUS.
Tema Ne 2.1.2. Mojenb Hea/lbHOI0 ra3a.
Copep)xaHue yueOHOro Mmarepuasna: ) ) OK 01-OK 07; JIP2, JIP9,
CmpoeHue 2a3000pasHblx, HCUOKUX U meepOblx mesa.” VifeanbHblil ras. 7IP23. JIP30. TIK.3.1
Jasnenue 2a3za.*OCHOBHOe ypaBHeHUe MOJIEeKYJIIPHO-KWHEeTHYeCKOU ’ o
Teopuu ras3oB. PemieHue 3azau. Temmeparypa U ee U3MepeHHe. ’
AOCONMIOTHBI ~ Hy/Ib  TeMmreparypbl. TepMoaWHaMuYecKasi —IIKaia
Temriepatypbl. CKOPOCTM [BWXKEHHUs MOJIeKyJl U HUX UH3MepeHue.
W3omnporeccsl U Ux rpaduku. I'a3oeble 3aKOHbl. YpasHeHue cOCMOsHUs
udeanbHo20 2asa. MoaspHasa 2azoeass nocmosiHHa. PeweHue 3adau ¢
npogeccuoHabHOl HaNPaeaeHHOCMbHO. "
JIabopaTopHbie padoThbI:
1. V3yueHue u300apHOro Tporjecca (OMbITHAsi MPOBepKa 3akoHa I'eii- 2
JItoccaka, boiinst - MapuotTa)
Tema 2.2 Tema Ne 2.2.1. OcHOBHBIE IIOHATHA U OIIpe/ie/IeHUs
OcHoOBBI TepMOMHAMUKH.BHyTpeHHsis 3Heprus u padora rasa.
TepMOANHAMMKH Copep)xaHue yueOHOro MaTepuasna:
BHyTpeHHss 3Heprus cucremMbl. BHyTpeHHsSI SHeprys UzieaJbHoro rasa. 2 OK 01-OK 07 JIP2. JIP9
Paboma u mennoma kak ¢opmbl nepedauu 3sHepeuu. Tenaoemkocmb. ’ ’ ’
x JIP23, JIP30, I1K.3.1
YoeabHass — mensioeMKOCMb. KonuuectBo  TeruioTel.  YpasHeHue
mens06020 banatca.”
Tema Ne 2.2.2. [1epBblii 1 BTOPO# 3aKOHBI TePMOJMHAMHUKH. ’

HeoOpaTuMOCTh TeIJIOBBIX POLIECCOB.




Copep)xaHue yueOHOro MmaTepuasna:

[TepBoe Hauajio TepMOAWHAMUKHM. AmuabaTHbIN Tiporjecc. IIpuHyun
deticmeuss menaoeoil mawunbl. KIT/] mennogozo dsuzamens.” Bropoe
Havajio  TepMOAWHAMUKU.  X0/100uibHble  MawuHbl.  Tennoeble
dgueamenu.” OXpaHa MPUPO/pIL.

Tema Ne 2.2.3 Peimienue 3ajau 1o teMe: «3aKOHbI TEPMOJUHAMUKH.
CopepkaHue yueOHOro MaTepuasa:
Pewerue 3a0au ¢ npogheccuoHanbHOU HANPABAeHHOCMbIO.”

Tema 2.3
ArperatrHsbie COCTOSIHUSA
BelllecTBa U (pa3oBbie
nepexo/bl

Tema Ne 2.3.1 HachllieHHbIe U HeHaChILeHHbIE NMaphbl.

CopepxaHue yueOHOro MaTepuasa:

Wcnapenue v KoHieHcalusi. HachlllleHHbIN ¥ HeHACBIIeHHBIW Map U ero
CBOWCTBA. AOCOMOMHAS U OMHOCUMEAbHASA 6AdXNCHOCMb  8030yXd.”
[Tpubopsl At ompefiesieHUs] BAAXKHOCTH BO3Ayxa. Touka pOCHI.
Kunienvie. 3aBUCUMOCTb TemriepaTypbl KWIIeHUSI OT [laBJI€HUs.
KpuTtuueckoe coctosiHue BelljecTBa. Ilepeepembili nap u e20
UCNOMb308AHUE 8 MeXHUKe.

Tema Ne 2.3.2 Mopenb cTpoeHus XUAKocTH. IloBepxHocTHOE
HaTsDKeHHe U CMauyMBaHMe.

Copep)xaHue yueGHOro MmaTepuana:

XapakTeprCTHKa XUJKOr0 COCTOSIHUA BeljecTBa. [I0BepXHOCTHBIN C10M
JKUAKOCTA. OHEeprusi TOBEPXHOCTHOrO C/0s. BawKHUK —TOPSJOK.
IlosepxHocmHoe HamsaxceHue. CmauusaHue. SfeneHus Ha 2paHuye
sicudKocmu ¢ meepdbim mesnom.” KanujuisipHbie sIB/IEHHUSL.

Tema Ne 2.3.3 Mopeb cTpoeHus1 TBepAbIX Te/l. MexaHHuecKue
CBOMCTBA TBeP/bIX TeJl.

Copep)xaHue yueOHOro Mmarepuasna:

XapakTepucTyKa TBepZOoro COCTOsIHUA BellecTBa. Kpucmaniuueckue u
amopHbie mena.” Ympyrue cBoicTBa TBepAbIX Tel. 3akoH ['yka.
MexaHuueckue CBOWCTBA TBepP/BbIX TeJl. [Tnactuueckas
(ocratounas))gedopmaniusi. KosgguyueHm auHeliHO20 pacluupeHusl.
Tennosoe pacwiupeHue meepobix men u sxcuokocmetl. Koapgpuyuenm
00éMH020 pacuwiupeHus. Yuem pacwupeHusi 8 mexHuke. IliaeneHue.

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1K.3.1




YoenbHass menioma naaenequs.” Kpucrammusaius. TIpakmuueckoe
npumeHeHue 8 N08CeOHe8HOU HCU3HU (pu3uyecKux 3HaHull o ceolicmeax
2a308, scudkocmell u meepobix mes.”

Tema 2.3.4KonTtposibHas padora Ne2mo pasgeny «MoJieKy/asspHas

(u3nKa ¥ 0CHOBBI TEPMOJUHAMHUKI» 2
JIabopaTopHbie paboThI: 9
2. OnpepesieHne BJIaKHOCTH BO3JyXa. 2
3.0npesenenvie Ko3dduiveHTa MOBePXHOCTHOTO HaTsDKEHHUs JKUIKOCTH
Pa3pen 3. DnekTpojHaMHKa 34 (18+16)
Tema 3.1 Tema Ne 3.1.1 B3aumojeiicTBHe 3apsKeHHBIX Tesl. J/1eKmpuyecKue

DJIeKTpUUYecKoe mojie | 3apsaobL.”
Copep)xaHue yueOHOro Mmarepuasna: 2
Onekmpuueckue 3apsiobl. 1emMeHmMapHbiil 3nekmpuueckuli 3apsio. 3aKOH
coxpaHeHus 3apada.” 3akox Kynoua.
Tema Ne 3.1.221ekmpuueckoe nose.*
CopepkaHue yueOHOro MaTepuasa:
DneKmpuyeckass NOCMOsIHHAsA. D/aeKmpuyeckoe nosje. HanpsisjceHHOCmb
anekmpuueckozo noas. Ipunyun cynepnos3uyuu nosetl.” TIpogodHuUKu € OK 01-OK 07: JIP?. JIP9
2/eKmpuueckomM nosae. /lusieKmpuku 8  3/eKmpuueckom  nose. P23 JIP3(’) HK’S 1 ’
IMoasipuzayus  Odusnekmpukos. Paboma cun 3nekmpocmamuuyeckozo ’ ’ S
nosns. ITomeHyuan. PasHocmb nomeHyuanos.” DKBUITOTEHIUA/IbHBIE
noBepxHOCTU. C8s13b  MedxHcOy  HANpsSAHCeHHOCMbIO U PA3HOCMbIO
nomeHyuanoe 3/1eKmMpu4ecKo20 nossi. D/1eKmMpoemMKOCMb.
KoHdencamopbl. CoeduHeHue KoHOeHcamopog & bamapeio. DHepaus
3apsAd’CeHH020 KOHOeHCcamopa. JHepausi 31eKmpuuecko20 noss. EOuHuybl
anekmpoemkocmu. ITpumeHeHue KOHOeHcamopos.”
JlabopaTopHbie padoThbI: )
4. OnpefieieHre 3/1eKTPUUECKOW eMKOCTU KOH/IEHCaTOPOB

Tema 3.2 Tema Ne 3.2.1 3akoH OMa /1 yyacTKa LielH.
3aKO0HbI IOCTOAHHOI0 CopepkaHue yueOHOro MaTepuasa: ? OK 01-OK 07; JIP2, JIP9,
TOKa Ycnosus,, HeobXxoOumble 0451 BO3HUKHOBEHUS U  NOOOepHCaHus JIP23, JIP30, IT1K.3.1

2/1eKMMpuU4yeCKocO0 mokd. Cusna moka u naomHocmb mokd. 3akoH Oma o1




yuacmka yenu. 3aeucumMocmb 3/1eKmpuuecko20 CONpomueneHuss om
mamepuana, OAUHbl U NJaoWaou nonepeuyHo20 ceueHusi NPOBOOHUKA.
3asucumocmb  3/1€KMpuU4ecKko20 CoNpomueneHuss NpPOBOOHUKO8 Om
memnepamypbl. TemnepamypHbili  Ko3¢ggduyueHm  conpomueneHusl.
Ceepxnpogodumocmb. I1eKmpoOsuiCywds cuid UCMOYHUKA MOoKdA.”

Tema Ne 3.2.2 TlociefoBaTe/ibHOE U Mapa/lie/ibHOe COeJUHEeHUS
MPOBO/AHHUKOB.
CopepxaHue yueOHOro MaTepuasa:

< 2
3akoH Oma 0n1s noaHoll yenu. Snekmpuueckue yenu. IlapanneabHoe u
nocnedosamesnibHoe CcoeOUHeHUe NPoBOOHUKO08. 3akoHbl Kupxeoga onsa
y3na. CoeduHeHUe UCMOYHUKOS 3/1eKmpuuecKoll SHepauu 8 bamapero.”
Tema Ne 3.2.3 TenioBoe feliCTBHe 3/IEKTPUUECKOI'0 TOKA.
Copep)xaHue yueOHOro MaTepuasa: ’
3/1C uctounuka Toka. 3akoH [xcoyas— Jlenya. Paboma u mowHocmb
nocmosiHHo20 moka. Tennogoe delicmgue moka.”
JIabopaTopHbIe paboThI: 9
5. U3yueHune 3aKOHOB IIOC/Ie[lOBAaTe/IbLHOIO W  Iapasie/lbHOro
COeIMHeHUM NPOBOJJHUKOB. 9
6. Nsmepenue 3/1C 1 BHYTpeHHer0 CONPOTUB/IeHNsI UCTOYHUKA TOKa. 7
7. OnpefiesieHHe y/ieJIbHOIO CONPOTHUBIIEHUS IPOBOJHHUKA.
IIpome)xyTouHas aTTecTanus 18
I cemecTp:
MakcuMasibHasi Harpys3kKa: 76
Oo0s3aTeIbHas Harpy3Ka: 58
Jlekum: 44
JlabopaTopHbIe 3aHATHS: 14
ITpoMexxyTouHass aTTeCTALUA: 18
Tema 3.3 Tema 3.3.1 D1ekmpuuecKuii MoK 6 pasAuYHbIX cpedax.”
OnexkTpuueckuii ToK B | Coiep)kaHue yue0HOro MaTepHasia: 9 OK 01-OK 07; JIP2, JIP9,

Pa3/INuHBIX Cpefax

Onekmpuueckuli moK 8 Memanaax, 8 31eKmpoaumax, 2a3ax, 8 eakyyme.
Onekmpoau3. 3akoH 31ekmpoauza Dapades. IDnekmpoxumuueckull

JIP23, JIP30, I1K.3.1




skeusasneHm. Buobl 2a308bix paapﬂaoe.* TepMO3/1eKTPOHHAs 3MUCCHS.
ITnasma.

Tema 3.3.1 CoOcTBeHHas W mNpUMeCHass NPOBOJAMMOCTH
MOJIyNPOBO/JHUKOB.

Copep)xaHHe yueOHOro MaTepuasa:

CoOcTBeHHass ¥ TIpUMecCHasl TTPOBOAMMOCTH. P-nmepexof. IlpumeHeHue
nonynpogodHukos. IloaynposooHukoeble npubopbl. PeweHue 3adau c
npogeccuoHabHoll HaNPAaeaeHHOCMbH. "

Tema 3.4
MarsauTHoOe 1oJ1e

Tema 3.4.1 MarauTHoe mnosie.

Copep)xaHue yueOHOro Mmarepuasna:

Bekmop uHOykyuu mazHumuo2o nosas. HanpsijceHHocmb Ma2HUmMHOZ20
noss.” JleCTBME MAarHWTHOTO TIOJIsE HA TIPSIMOJIMHENHBIN TPOBO/HUK C
TOKOM. PaboTa 1o TepeMeleHH0 TIPOBOAHUKA C TOKOM B MarHUTHOM
nosie. IlpaBumo OypaBurka. [TpaBuUso paBoM PyKH.

Tema 3.4.2 Cuna Amniepa. Pemienue 3aau no reme «Cusia Ammnepar.
Copep)xaHue yueOHOro Mmarepuasna:

B3aumogeiictBue TokoB. Cuna Amnepa. IIpumeHeHue cubl

Amnepa. TIpaBuio mpaBoii JIEBOM PYKH.

Tema 3.4.3 [leificTBHe MAarHMTHOIO TOJIi Ha /JBIKYI[YICA
3apsUKeHHYI0 YacTuily.

Copep)xaHue yueGHOro Mmarepuasna:

[eiictBMe MarHMTHOrO TMONAs Ha JABWKymwmnca 3apsag.  Cuaa
Jlopenya. TlpumereHue cuibl  Jlopenya. OripefiesieHre  yeIbHOTO
3apspa. Maznumnble ceolicmea geujecmad. Maenumnas
npoHuyaemocms.” PeweHue 3adau c npogeccuoHanbHoll
HANpaeeHHOCMblo.”

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1

Tema 3.5
JJ/IeKTPOMarHUTHas
HHAYKIUSA

Tema 3.5.1 D1eKTpoMarHuTHasA UHAYKLUA.

Copep)xaHue yue0HOro MaTepHasa:

SeneHue 31ekmpomazHUmHolu uHOyKyuu. MarHWTHbIA TIOTOK. 3dKOH
3/1eKMpoMazHUMHou unoykyuu. TIpasusno JleHya. Buxpegoe
3/eKmpuyeckoe nosne.”

Tema 3.5.2 UTHAYKTHBHOCTHh KOHTYpa (KaTymku). SIBienue

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1




CaMOUH/yKI[HH.
CopepikaHue yueOHOro Marepuasa:

S/IC uHOyKyuu 8 08UNXCYWUXCS NPOBOOHUKAX. SleneHue camouHOyKyuu.
HMHdykmueHocmb. DHepausi MA2HUMHO20 no/is mokad. B3aumocessb
3/1€KMPUYECKUX U MAZHUMHbIX nosjell. D1eKmpomdzHumHoe nosne.”
MarauTHasi MpoOHUI[aeMOoCTh. [Iua-, apa- U peppomMarHeTUKku. PeweHue
3a0au ¢ npogeccUOHAIbHOL HANPABIEHHOCMbIO™

Tema 3.5.3KonTposibHas padora Ne3mo pasgeny
«JJIEKTPOJUHAMHUKA»

Pasgen 4 Kose0aHus v BO/IHbI

12

Tema 4.1
MexaHuueckue
K0J/1e0aHUA U BOJIHBI

Tema Ne 4.1.1 Mexanuueckue Kojie0aHHs U BOJTHBI.

Copep)xanue yueOHOro Mmarepuasna:

KonebarenbHoe aBwkeHue. ['apmoHuueckue Kosiebanusi. CBoOO/HBIE
MexaHU4yecKre Kosiebanus. [IpeBpaiijeHre SHepruy pu KosiebaTebHOM
nBwkeHuu. CBoOOzHBIe 3aTyxawolljde MexaHWuecKude KojebaHUs.
Marematrueckuii MasTHUK. [Ipy>XWHHBIM MasTHUK. BBIHYXIeHHbIe
MexaHuueckue KosiebaHusi. Pe3oHaHc. [lorepeuHble ¥ TPOJOJIbHBIE
BOJIHBbI. XapaKTepUCTUKUA BOJIHBIL. 3BYKOBble BOJIHBL. YJ/IbTPasByK U €ro
npuMmeHeHue.  UHTepdepeHims, gudpakuuss U [OAIpU3aLds
MeXaHUYeCKUX BOJIH.

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1

Tema 4.2
JJIeKTPOMarHuTHbIE
K0/1e0aHUSA ¥ BOJTHBI

Tema Ne 4.2.1 Kore6aTesbHbIN KOHTYP.

Copep)xaHue yueOHOro Mmarepuasna:

Cg0600Hble 31eKmpomazHUmHble KonebaHus. IIpespauyeHue sHepauu 8
KonebamenbHom  KoHmype. Ilepuod c8000OHBIX  3/4eKMpUUECKUX
KosebaHuil." MaTeMaTHueCcKoe OIMUCAaHKWe TIPOLIECCOB B KoJiebaTesbHOM
koHType. @opmyna Tomcona.” 3amyxarowjue 31eKMPOMASHUMHbIE
Konebauus.*  TI'eHepamop  He3amyxalwjux  3/1eKMPOMA2HUMHbBIX
KonebaHull. BbiHyscOeHHble 31ekmpudeckue Konebanus. Jo6poTHOCTE
KosiebaTesIbHOr0 KOHTYpa.

Tema Ne 4.2.2KoHaeHCcaTOp M KaTylLIKa B I|eNH IIepeMeHHOr0 ToKa.
Copep)xaHue yueOHOro marepuarna:
EmMKocmHoe U UHOYKMUBHOEe CONpOMmu6/eHusl nepemMeHHO20 MOKd.

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1K.3.1




AkmueHoe conpomueieHue. 3akoH Oma 045 31eKmpuueckol yenu
nepemeHHo2o moka. Paboma u MmowHOCMb nepeMeHHO20 MOKd.
PesonaHc 8 anekmpuueckol yenu.” ITepemenHblll mok. I'eHepamop
nepemeHHo2o moka. TpaHccpopmamopbl. Toku 8bICOKOU Uacmomsbil.
ITonyueHue, nepedaua u pacnpedeneHue 31eKmposHepauu.”

Tema Ne 4.2.3 J1eKTpOMarHuTHOE 110J/1e U 3/IeKTPOMarHUTHbIEe
BOJIHBI.

CopepxaHue yueOHOro MaTepuasa:

CKOpOCTb 3/IEKTPOMAarHUTHBIX BOJIH. 3/€KMPOMAZHUIMHOe noje Kak
ocobbili 8ud Mmamepuu. OneKmpomazHumHble 804Hbl. Cgolicmea
3/1€KMpOMAZHUMHbBIX 8o/H."Bubparop I'epua. OTKpBITHIN
KosebatenbHbIN KOHTYD. M300peTenue paaro A.C. TlonoBbim. [ToHsiTHE
0 paguocsssu. [IpuHumn pagyocsssu. IlpumeHeHue 31eKmpoMazHUMHbIX
80/H.” PeweHue 3a0au ¢ npoghecCcuoHabHOU HANPABAEHHOCMbIO ™

JIabopaTopHbIe paboThI:
8. M3yuenwne pabotel ogHO(a3HOTO TpaHCHopmMaTopa

Tema Ne 4.2.4KonTposibHas pabora Nedno pa3peny «Kosiedbanus u
BOJIHBI»

Paszpgen 5. OnTHKa

14

Tema 5.1
IIpupopga cBera

Tema Ne 5.1.1 CBeT Kak 3/IeKTpOMarHMTHasA BO/IHA. 3aKOHBI
OTpa)kKeHHUs M MpeIOM/IeHUsA CBeTa.

Copep)xaHue yueOHOro MaTepHasna:

ToueuHblli MCTOUHUK cBeTa. CKOPOCTh pacripoCTpaHeHHsl CBeTa. 3aKOHbI
OoTpaxeHHWss W mnpeomseHuss csera. IlpuHuun I'tovireHca. [lomHoe
otpaxenue. JIuH3bl. IlocTpoeHue u300pakeHWs B JiMH3ax. Popmysia
TOHKOM JIMH3bl. YBenudeHWe JiMH3bl. ['1a3 Kak onTuueckasi CHCTeMa.
OnTtuueckne tnipubopel. Cuna ceema. OceewéHHOCMb.  3AKOHbI
oceewjeHHocmu.” Pewenue 3adau c npocpeccuoHanbHoll
HANPAaeaeHHOCMbIO.”

JIabopaTopHbIe paboThI:
9. OnpeienieHre TOKa3aTesisi NpeJIOMJ/IEHUs CTeKIa

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1

Tema 5.2

Tema Ne 5.2.1 VInTepdepennus u sudpakius csera. JJucnepcus

OK 01-OK 05; JIP2, JIP9,




BoHoBBIe CBOICTBA
cBeTa

cBeTa.
CopepxaHue yueOHOro MaTepuasa:

WuTepdepentys CBerTa. KorepeHTHOCTB CBeTOBbIX JIydei.
WNurepdepeHiys B TOHKUX 1ieHKaX. Konbila HbtoToHa. Vicrionb3oBaHue
vHTepdepeHI[MM B Hayke U TexHUKe. [Judpakiys cBeta. Audpakius Ha
e/ B MapajijienbHbIX jayuyax. [dudpakiuoHHas peuietka. [ToHstve o
rojiorpaduu. [losspu3saiusi TorepeuHbix BosiH. [losisipusaiiusi cBeTa.
[BoiiHoe nyueripenomsieHue. Ilonspousbl. [ucriepcusi cBeTa. Bujpl
u3nyyenui. Bupabl cnektpoB. CnekTpel ucnyckaHus. CHOeKTpbl
niorsioujeHusi. CrieKTpasnbHbI aHanu3. Y/bTpadroeToBOe U3Ty4yeHUe.
WudpakpacHoe wu3nydyeHue. PeHTreHoBcKue Jyud. WX mipuposa u
cBoricTBa. IlIkana 3/1eKTpOMarHUTHBIX U3/TyUeHU.

JIabopaTopHbIe paboThI:

10. OnpegeneHue AJWHBI CBETOBOM BOJTHBI C TIOMOII[BIO AU(PPAKI[HOHHOM
pelleTKH.

11. HabG/roieHre CIUIOIIHOTO M TMHEMUaToro CIIeKTPOB.

JIP23, JIP30, I1K.3.1

Tema 5.3
CrnenpajibHas Teopus
OTHOCHUTE/TbHOCTH

Tema Ne 5.3.1 ITocTy/1aThl TEOPUU OTHOCUTE/IBHOCTH U C/Ie[CTBUSA U3
HHX.

Copep)xaHue yueOHOro MaTepuasa:

[IBrKeHHe CO CKOpPOCThIO cBeTa. [1oCTysaThl TEOpUHM OTHOCUTEIBHOCTH
U C/IeJCTBUS M3 HUX. VIHBapMaHTHOCTb MOAY/si CKOPOCTHM CBeTa B
BakyyMe. DHeprus okosi. CBsi3b MacChl ¥ 9HEPTHUU CBOOOAHOM YaCTHIIBL.

Tema Ne 5.3.1 KonTposibHas padora Ne5 no pasgeny «OnTuka»

OK 01-OK 05; JIP2, JIP9,
JIP23, JIP30, I1K.3.1

Pa3fien 6. Js1eMeHThI KBAaHTOBOU (pM3uKHU

10

Tema 6.1
KBaHTOBasg ontuka

Tema Ne 6.1.1 I'unore3a IlnaHka 0 KBaHTax.

Copep)xaHue yueOHOro MmaTepuasna:

KganToBas runotesa Ilnanka. TensioBoe usnyueHue. KopriyckysipHO-
BOJHOBOW JyanusM. ®Doronel. ['mnore3a fge bBpoiis 0 BOJHOBBIX
cBoMcTtBax uactui]. CooTHOIIeHUWe HeorpejeneHHOCTel ['eiizeHbepra.
NaBnenvie cBeta. Xumuueckoe zeiictBue cBeta. OnbiThl JlebeneBa u
BaBwusioga. domoagppexm. YpagHeHue DliHWwmMeliHa ons
¢domosppekma. BHewHuli pomosnekmpuueckuli 3¢hchbekm. BHympeHHUlI

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1K.3.1




¢pomosgpgexm. Tunbt ¢omosnemenmos. ITpumeHeHue
omosppexkma. Peliierne 3a1au 1o Teme «KBaHTOBast ONITHKA».

JIabopaTopHbIe paboThI:
12. N3yuenue siBneHus dhoto3ddexra.

Tema 6.2
du3zukKa aroma u
aTOMHOrO0

spa

Tema Ne 6.2.1 CTpoeHue aroma: IlaHeTapHas MOJe/Ib U MOJe/Ib
bopa. Ilorsomenuve M McIycKaHue cBeTra aromMoM. KBaHToBaHue
JHeprum.

CopepxaHue yueOHOro MaTepuasa:

Pa3Butrie B3r/I4J0B Ha CTpoeHHe BelllecTBa. Mozenu CTpoeHUs
aTOMHOIO s/ipa. 3aKOHOMEPHOCTH B aTOMHBIX CIIeKTpax BOJOPOJa.
AnepHas Mopenb atoma. OmbiThl 3. Pesepdopga. Mopenbs aToma
BOZIOpOZa 1o H.bopy. KBaHTOBBIE ITOCTY/IAThI bopa.
Jlazepbl. Paii0aKTUBHOCTb. 3akOH  pajuOaKTUBHOIO  pacrnaja.
PapyoakTriBHbIe TipeBpaijeHns. CriocoObl HaOJMIOIeHUsT U PerUCTPALin
3apsbkeHHbIX 4YacTtul]l. O¢dekt BaBuioBa - YepenkoBa. CTpoeHue
aToMHOro sjpa. [edekT Macchl, SHeprusi CBsi3i U YCTOMUMBOCTh

aTOMHBIX  sfep. SlaepHele  peakuuu. SI0epHas — 3Hepzemuka.”

OHepreTM4eCKMM  BbIXOJ,  silepHBIX  peakiui.  VIcKyccTBeHHas
pPaZiM0aKTUBHOCTL. [lenieHue TsoKesbIX sifep. LlenHas spepHast peakuusi.
Ynpasnsemass UenHas peakuus. fpepHeii  peaktop. IlosmyueHue
Pa/IM0aKTUBHBIX U30TOMNOB U UX NpUMeHeHue. bruosornueckoe felicTBre
Pa/IM0AKTUBHBIX M3/TyYeHUU. DJleMeHTapHble YaCTULIBL.

Tema Ne 6.2.2KonTposibHas pabora Ne6 mo pa3jeny «J1eMeHThI
KBaHTOBOH (HU3NKH»

JIabopaTopHbie padoThbI:
13./3yueHue TPEKOB 3apsKEHHBIX YaCTHL] 10 TOTOBLIM (poTorpadusim.

OK 01-OK 07; JIP2, JIP9,
JIP23, JIP30, I1IK.3.1

IIpomexyTouHas aTTecTanys

16

I1 cemecTp:

MakcuMa/ibHasi Harpy3Ka:

68

O0si3aTennbHasA Harpy3Ka:

52

Jlekum:

40




JIaGopaTopHbIe padoThI: 12
IIpomexxyTouHas arTecTanus: 16
3aroa:
MakcuMma/ibHasi HarpyskKa: 144
O0s3aTe/IbHAsE Harpy3Ka: 110
Jleknum: 84
JlabopaTopHbIe paboThI: 26
IIpoMexyTouHasi aTTeCcTaLu: 34

“TIpogheccuoHanbHO OpUEHMUPOBAHHbIE 31eMeHMbl COOPHCAHUS 8blOe/NeHbl KypCUEBOM




3. YCJIOBUS PEAJTU3ALINY YUYEBHOW JUCLHUILIAHGI (IIPEJMETA)

3.1. TpeboBaHus K MUHUMA/IbHOMY MaTepHa/IbHO-TEXHUYECKOMY 00eCreuyeHH 0

Peanu3anusi MporpaMMbl AMCLUATIIMHBI TpeOyeT Hanvuus ydyeOHOro KabuHeTa
¢usuku. O6opygoBaHre yueOHOTO KabuHeTa:

1. ITudposas naboparopus 10 GpU3MKe /I YUUTEIS;

2. Lludposast naboparopusi 1o pusmke AJisi yUeHUKa;

3. Becbl TexHHUUeCKUe C pa3HOBeCaMu;

4. KomrinekT fiy1st 1abopaTOpPHOTO TTPaKTUKYMa I10 OMTHKE,;

5. KomrinekT 11 TabopaTOpHOTO TTPAKTUKYMa 110 MeXaHHKE,;

6. KomrmuiekT ajist 1abopaTopHOT0 MPaKTUKyMa 10 MOJIeKYJ/ISpHOM (Hr3rKe U
TepMOJVNHAMUKU;

7. Kowmruiekt Ajist 1abopaTopHOTO MPaKTUKYMa T10 37IeKTPUUeCTBY (C
reHepaTopoM);

8. KomruiekT Ajist u3yueHHs: BO300HOB/ISIEMBIX UCTOUHUKOB HEPTHH (COTHEUHOM,

BeTPOBOM Hepruu, O1o-, MexaHn4eCckoi U TePMO3/IeKTPUUECKON SHEPTeTHKH);
9.  Awmmepmetp jabopaTOpHBIi;
10. BosbT™MeTp J1labopaTOPHBIN;
11. KonopumeTtp ¢ HabOpoM KajopUMeTpUUeCKUX TeJl;
12.  TepmomeTp /1abopaTOpPHBIN;
13.  KomrinekT f/1st u3yueHusi OCHOB MeXaHHKU, TTHeBMaTUKH U BO30OHOB/ISIEMbIX
HWCTOYHVKOB SHEPruy;
14. bapometp-aHepouf;
15.  Bsiok nuTaHus peryivpyemMsblu;
16. Beb-kaMepa Ha MO/IBUYKHOM IIITaTHUBE;
17. Bupeokamepa Assi paboTbl C ONTUUECKUMU TTpUbOpamu;
18. T'enepaTop 3ByKOBOW;
19. T'wrpometp (mCUXpOMeTp);
20. I'py3 HabopHbIi;
21. [uHamMoOMeTp eMOHCTPaLMOHHBIN;
22.  KoMIUIeKT MmoCy/ibl IeMOHCTPAl[MOHHOM C TIPUHA/IEXXKHOCTSIMU;
23. MaHoMeTp XXUAKOCTHOM JIeMOHCTpal[OHHbIN;
24.  MeTp AeMOHCTPALIMOHHBIN;
25. MuUKpOCKOM AeMOHCTPAL[MOHHBIN;
26. Hacoc BakyymHbI KOMOBCKOTrO;
27.  CTOJ/MK MO beMHbIM;
28. ITaTWB JeMOHCTPALIMOHHBIN (hH3UUeCKU;
29. DneKTpOIUIUTKA,;
30. Habop AeMOHCTpaIMOHHBIN TI0 MEXaHUUECKHUM SIBJIEHUSIM;
31. Habop AeMOHCTPALIMOHHBIN 10 JUHAMKKE BpallaTeJbHOr0
JIBIDKEHUST;
32. Habop AeMOHCTpaI[MOHHbIN 110 MeXaHUUeCKUM KosiebaHuUsIM;
33. Habop AeMoHCTpal[MOHHbBIM BOJTHOBBIX SIBJIEHUH;
34. Begepko Apxumepa;



35.

MasaTHuk MakcBesa;

36. Habop Ten paBHOro 066HeMa;

37. Habop Ten paBHOI MacChbI;

38. TIpubop j/1s JeMOHCTpaIi aTMOCGHEPHOTO /IaB/IeHUS;
39. IIpu3Ma HakJIOHSAIOLLASCS C OTBECOM;

40. Peluar eMOHCTpAl[OHHBIN;

41. Cocyapbl cOOOITIarOIHeCs;

42. CrakaH OT/INBHOM IeMOHCTPAL[MOHHbIM;

43. Tpy6ka HbtoToHa;

44, Illap ITackans;

45. Habop aeMOHCTpaIOHHBIN 110 MOJIEKY/IIPHOM (PU3HKe U TeTJIOBBIM
SIBJIEHUSIM;

46. Habop AeMOHCTpalMOHHBIM 110 Ta30BbIM 3aKOHAM;

47. Habop Karu/ispos;

48. Tpy0Oka Ayt JeMOHCTPAIM KOHBEKINU B JKUAKOCTH;
49. [umuHAPHI CBUHLIOBbIE CO CTPYIOM;

50. IIap ¢ Ko/ibLOM;

51. BbICOKOBOJILTHBLIM UCTOUHUK,;

52. T'enepatop Ban-zme-I'paada;

53. [o3umertp;

54. KamepTOHBbI Ha pe30HaHCHBIX fALLIUKAX;

55. KowmrmiekT mprubopoB U MPUHAJIE)KHOCTEH /1/1s1 AeMOHCTpaL[in

CBOICTB 3JIEKTPOMAaIHUTHBIX BOJIH;

56. KowmrmiekT mpruOOpPOB 1t U3yueHUs MPUHIUIIOB pafiioTipreMa 1
pazuonepenauy;

57. KoMmruiekT npoBo/ioB;

58. Marnur ayroo6pasHblii;

59. MarHur nos0CoBOM IeMOHCTPALIMOHHBIN;

60. MammHa 371eKTpoopHas;

61. MasITHUK 3/1eKTPOCTaTUUeCKUI;

27. Habop 110 u3yyeHH0 MarHUTHOTO MOJIsE 3eMJIU;

28. Habop jeMOHCTpaI[MOHHBINM 110 MAarHUTHOMY TIOJTFO KOJIBLIEBLIX TOKOB;
29. Habop JeMOHCTpalMOHHBIH 10 TTOTYTIPOBOJHHUKAM;

30. Habop leMOHCTpAIMOHHBIH 10 TOCTOTHHOMY TOKY;

31. Habop JeMOHCTPaIMOHHBIN T10 3/IEKTPUUECKOMY TOKY B BaKyyMe;
32. Habop feMOHCTpaMOHHBIH 110 3/IeKTPOIUHAMUKE,;

33. Habop g5 ;eMoHCTpal[ii MarHUTHBIX T0J1el;

34. Habop g5 ;eMOHCTpAI[UH 3JIEKTPUUECKHX TT0JIeH;

35. Tpancdhopmarop yueOHbIH;

36. Ilasmouka cTeKk/siHHasi;

37. TIlanouka 300HUTOBASI;

38. Ilpubop JleHria;

39. CTpenku MarHuTHbIe Ha IITaTUBAX;



40. CyJsTaH 371€eKTpOCTaTAYeCKUM;

41. IITatuBbI U30JUPYIOLLUE;

42.  DneKTpoMarHuT pa30OopHbI;

43. Habop JeMOHCTpaI[MOHHBIN 110 TeOMeTPHUUYeCKOU OTITHKE;
44. Habop JeMOHCTpAI[MOHHBIM TT0 BOJTHOBOM OITHKE;

45.  CrneKTpOCKOII IBYXTPYOHBIH;

46. Habop criekTpanbHbIX TPYOOK C UCTOUHHUKOM TTUTAHUS;
47. ¥YcraHoBKa s u3yueHus ¢poTo3¢dekTa;

48. Habop eMOHCTpALMOHHBIN 10 TIOCTOSTHHOM [T1aHKa;

49. KoMrieKkT HarsiIHbIX TTI0COOUI J/1sI TIOCTOSIHHOTO MCTIOTb30BaHMS;
50. KowmruiekT mopTpeToB A1t ohopmieHUs KabuHeTa;

51. KoMmruieKT AeMOHCTPALMOHHbIX YueOHbIX TaO/ui].

[Tpy HamuuKu HeoO6X0UMOT0 000pYAOBaHUS 3aHATUS 10 (PH3UKe B HEKOTOPBIX

CJlydassx MOTYT TIPOBOAMTHCS B WMENOIIUXCS B 00pa3oBaTe/bHOW OpraHW3al[uu
MacTepCKUX WK 1abopaTopusiX.

3.2 udopmanmoHHoe odecneueHrue 00yueHUs

IlepeyeHb HCHOJB3yeMbIX YUeOHbIX M3JaHUM, VIHTepHeT-pPecypcCoB,

AOIO/THUTE/TbHOH JINTepaTyphl

1.

OCHOBHBIE HCTOYHUKMU:

Jlorsunenko, O.B., ®usnka + ellpunoxenue : yuebuuk / O.B. JIorBUHEHKO. —
Mocksa :KuoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TeKCT : 3/1eKTPOHHBIMN.

Msikuies, I'. {1., ByxoBues, b. b., Corckuit, H. H. / [Tog pen. TlapdentseBont H.A.
dwusuka. YuebHuk ass 10 k. - M.: 3matenbctBo «IIpocBeienue», 2019. - 416 c.
Msikuies, I'. {1., byxoBues, b. b., Uapyrun, B.M. / Tlox pea. IlapdentbeBor H. A.
dwusuka. YuebHuk a5 11 k. - M.: 3patenbctBo «IIpocBemenue», 2019. - 399 c.

Jlono/THUTe/TbHbIE NICTOYHUKU:
OmutpueBa, B. ®. dusuka ajs mpodeccuii U CrielaabHOCTeM TeXHUYeCKOro
npodwis: yueOHUK AJisi 00pa30BaTe/IbHBIX yUupeXKAeHU HaualbHOTO W CpPeJHEero
nipodeccroHanbHOro obpa3zoBanus / B. ®. [ImurtpueBa. - 2-e u3f., cTep. - M.:
N3patenbckuii LieHTp «AKagemusi», 2017. - 448 c.
Tpodumosa, T.U., Kypc ¢hu3uku ¢ ipuMepaMu pellieHUs 3a/iad B 2-X ToMax. Tom
1 : yuebnuk / T.W. TpocdumoBa, A.B. ®upcoB. — Mocksa :KHoPyc, 2022. — 577 c.
— ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — TekcT :
3/IEKTPOHHBIU.
Tpodumosa, T.U., Kypc pusuku c ipuMepaMu peliieHus 3a7ay B 2-X ToMax. Tom 2
: yuebnuk / T.U. Tpodumora, A.B. ®upcoB. — Mocksa :KHoPyc, 2022. — 378 c.
— ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — TekcT :
571eKTPOHHBIM.



4. Tpopumona, T.U., ®usuka. Teopusi, pellleHre 3ajady, JEKCHUKOH. : CIIPAaBOYHOE
usnanue / T.U. TpodpumoBa. — Mocksa :KnoPyc, 2022. — 315 c. — ISBN 978-5-
406-09691-8. — URL:https://book.ru/book/943640. — TeKCT : 3/1eKTPOHHBIM.

5. Tpogumosa, T.U., ®usuka ot A o {1 : cripaBouHoe usganuve / T.W. Tpodumosa.
— Mocksa :KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TeKCT : 3/1eKTPOHHBIN.

[Iepeuens VIHTEpHET-pPeCYpCOB:

1. bank 3a/laHuN PISAEHT - Pexxum
noctyna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;

2. EnuHas Kosiekiys [udpoBbIX 00pa3oBaTe/bHBIX PeCypCcoB. - PeXXuM JocTymna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-ukona. - Pexxum goctymna: http://www.km-school.ru/ ;

4. OTtKpbITas dbusuka. - Pexxum JlOCTyTIa:
http://www.physics.ru/courses/op25part2/design/index.htm;

[Tnatdopma AKnacc - Pexxum foctyna: http://www. yaklass.ru;

Poccurickast 3/1eKTpOHHas 1IKoJia - Pexxum poctyna: http://www.resh.edu.ru/;
dusuka.lil. - Pexxum goctyna: http:// www.fizika.ru;

OUITN (BITP 11 knacc) - Pexxum goctyna: http://www.fipi.ru/;

OneKTPOHHBIN yueOHUK - Pexxum goctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUSA JNCITUII/INHBI

KoHTpo/sib M oOLleHKa pacKpbIBalOTCA 4epe3

YCBO€HHbIE€ 3HdHHA U

ripuo0OpeTeHHbIe 00yUarol[MMUCS YMeHHs, HarlpaB/ieHHbIe Ha (JopMHUPOBaHHE OOIIUX
U 1podheCcCHOHa/ILHBIX KOMIeTeHIMH. KoMIeTeHIM [JO/DKHBI ObITh COOTHECEHBI C
rpeIMeTHBIMUA pe3ynbTaTaMu. [ KOHTPOJS M OLIeHKM pe3yJ/bTaToB 00yueHHs
TIpero/iaBaTe/ib  BbIOMpaeT (GOpPMBI M MeTOABl C Y4YeTOM TNpodeCcCHOHATN3aINU
o0yueHus TI0 TIporpaMMe AVCLATITAHBL.

Tun oreHOYHBIX
MepOonpHUsITHH

- YCTHBIM OTPOC;
- )poHTAIBHBIM OIPOC;
- OLIeHKa KOHTPOJIbHBIX PaboT;

- HabmoJeHue 3a  XOJOM
BBITTOJTHEHUST  71aD0OPaTOPHBIX|
pabor;

- OLleHKa BBITTO/THEH US|
nmabopaTopHbIX paboT;

- OLIeHKa

MpaKTHUeCKnx paboT
(perenust KaueCTBEHHBIX,
PaCUeTHBIX,

rpodeccroHanbHO
OpPUEeHTHUPOBAHHBIX

3a/1au);

- OL[eHKa TeCTOBBIX 3a/laHUi;
- HabmogeHue 3a  XOJ0M
BBITTO/THEHHUSI
VH/IMBU/YaTbHBIX

MMPOEKTOB U OLleHKa
BBIMTO/THEHHBIX

MPOEKTOB;

- OIIeHKa

BLITIOJTHEHUS

Koa 1 HauMeHOBaHHe Paspen/Tema
(¢opMupyeMbIX KOMIIeTeHI[HI

OK 01. Beibupats crioco6bl Paznmen 1. Temsr 1.1., 1.2, 1.3

pelleHrs 3a1a4 Pa3zpen 2. Temsr 2.1., 2.2., 2.3.

ripoeccroHanbHOM fesitenbHOCTH|Pa3fen 3. Temsr 3.1., 3.2., 3.3.,

MPYMEHUTE/TbHO K pa3/IMYHbIM 3.4., 3.5.

KOHTeKCTaM Pasnen 4. Temnu1 4.1., 4.2.
Pasnen 5. Temnl 5.1., 5.2., 5.3.
Pasnen 6. Temnl 6.1., 6.2.

OK 02. Wcrionb30BaTh Paspmen 1. Temnr 1.1., 1.2, 1.3

COBpeMeHHbIe Cpe/iCTBa Iorcka, [Paspen 2. Temsl 2.1., 2.2., 2.3.

aHan3a u Pasnen 3. Temn! 3.1., 3.2, 3.3,,

vHTepripeTaliuu uHbopMatu u 3.4, 3.5.

MH(pOpPMaLMOHHbIe TeXHO/IOruK  |Pasgen 4. Temsr 4.1., 4.2.

/IJIs1 BBITIOJIHEHUS 3a/1a4 Paznen 5. Temnl 5.1., 5.2., 5.3.

rpodeccroHaTbHON Pa3pen 6. Temsb! 6.1., 6.2.

JeATe/IbHOCTHU I10 C

OK 03. [InanupoBats 1 Paspgen 1. Temnr 1.1., 1.2, 1.3

peaM30BbIBaTh COOCTBEHHOE Paznen 2. Temnr 2.1., 2.2., 2.3.

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

JTMYHOCTHOE pa3BUTHE, 3.4.,3.5.

rpeAnpUHUMAaTeNbCKYHO

esiTeTlbHOCTD B

rpodeccroHanbLHOM cdepe,

HCIT0/Ib30BaTh 3HAHUS I10

(bviHaHCOBOI I'PaMOTHOCTH B

Pa3/IMUHbIX KU3HEHHBIX

CUTYaLUsIX

OK 04. O¢ddekTrBHO Pasgen 1. Temsr 1.1., 1.2, 1.3

B3aMMO/IeHCTBOBATh U paboTath B |Pa3gen 2. Temsr 2.1., 2.2., 2.3.

KOJIZIEKTUBE M KOMaH/Ie Pasnen 3. Temnr! 3.1., 3.2., 3.3,,
3.4., 3.5.
Pasnen 4. Temnur 4.1., 4.2.
Pasnen 5. Temnl 5.1., 5.2., 5.3.
Pasnen 6. Temnl 6.1., 6.2.

[OMaLTHUX
CaMOCTOSITE/TBHBIX

pabor;

- HabmogeHve U
pelleHus Kenc-3a/1ay;
- HaOmoJeHue u
[1e710BOM UTDPbI;

- 9K3aMeH.

OLIeHKa

OL[eHKa




OK 05. Ocy11ecTB/IATh YCTHYIO U
MMCbMEHHYH0 KOMMYHUKALIMIO Ha
rOCy/1apCTBEHHOM $13bIKe
Poccutickoii Pefepaliyu C yueToMm

Pasnen 1.
Paznen 2.
Paszpgen 3.
3.4., 3.5.

Temnr 1.1.,1.2,1.3
Temn! 2.1., 2.2., 2.3.
Temsr! 3.1., 3.2., 3.3,,

MaTPUOTUUECKYHO MO3ULUIO,
/IeMOHCTPUPOBAaTh OCO3HAHHOE
MOBe/JileHre Ha OCHOBE
TPaIUL[MOHHBIX
o011IeUe/TI0BEUECKUX T[[eHHOCTeH, B
TOM YUCJIe C yUeTOM
rapMOHU3aL[U1
Me)KHal[MOHaTbHBIX U
Me>XpeTUTM03HbIX OTHOLLIEHUH,
MPUMEHSITh CTaHZAPThI
AQHTUKOPPYIILIMOHHOTO TIOBe/IeHHs

0COOEHHOCTeH COL[UaTBbHOTO U Pa3spnen 4. Tembr 4.1., 4.2.

KYJIbTYPHOI'O KOHTEKCTa Paspesn 5. Tems! 5.1., 5.2., 5.3.
Pasnen 6. Temel 6.1., 6.2.

OK 06. ITposiBnsiTe rpaxxaaHcko- |Paspen 1. Temsr 1.1., 1.2, 1.3

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3., Temn! 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4., Temn1 4.1., 4.2.

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO OKpY’Karoleu
cpe/ibl, pecypcocOepekeHuto,
MPUMEHSITh 3HaHHUS 00
M3MeHEeHUU K/TMMaTa, MPUHLIUITEI
Oepe>KTMBOTO MPOU3BOJICTBA,

5 (}eKTUBHO [eCTBOBATh B
Upe3BbIYaHBIX CUTYyaL[UsIX

Paspnen 1. Temnr 1.1., 1.2, 1.3
Pasmen 2. Temwr 2.1., 2.2., 2.3.
Pazmen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temn1 4.1., 4.2.

Pasgen 6. Temnl 6.1., 6.2.

[1K 3.1. [InaHupoBats U
OpraHU30BbIBaTh paboTy 10
TPaHCTIOPTHO-TIOTUCTHUECKOMY
00C/Ty)KMBaHHIO B Cpepe rPy30BBIX
TepeBO30K.

Paspmen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temwr 2.1., 2.2., 2.3.
Pasmen 3. Temsr 3.1., 3.2, 3.3,
3.4., 3.5.

Pa3znen 4. Temn1 4.1., 4.2.

Pa3gen 6. Temnr 6.1., 6.2.




5. ITEPEYEHbDB UCIIOJ/IB3YEMbBIX METOJOB OBYUEHUSA

5.1 ITaccuBHBIE:

- JIEKIIAMA TPAJUI[MOHHbIe 6e3 MpUMeHeHWs MY/JIbTUMeAUNHBIX CPeJCTB U 0e3
pa3zaToyHOro MaTepuana;

- IeMOHCTparys yueOHbIX (hHUTBMOB;

- pacckas;

- CeMUHapbl, TIPEUMYIIIECTBEHHO B BHIE O0CYKIEHUs OK/IAI0B CTYJEHTOB I10
TeM WM UHBIM BOTIPOCaM;

- caMocCTosITe/TbHble U KOHTPOJIbHbIe PabOTHI;

- TeCThI;

- YTeHHe U OTpOC U Ap.

(83aumodelicmeue npenodasamensi Kak cybsekma c obyualowumcs Kak
00BeKmoM no3HasamesbHoOl OesimeabHOCMU).

5.2 AKTHUBHbIE U HHTepaKTHUBHbIE:

- aKTUBHbIE U UHTePAKTUBHbIE JIEKL[1Y;

- pabora B rpymmax;

- yueOHasi AUCKYCCHS;

- leJIoBbIe U POJieBbIe UTPHI;

- UTPOBbIE YTIPa)KHEHUSI;

- TBOPYECKHE 3a/]aHuSsl;

- KpyTJible CToJibl (KOH(MepeHIMK) C UCTI0/Ib30BaHUEM CPe/ICTB My/IbTUMe/INa;

- peltieHre IPOOIEMHBIX 3a7iay;

- aHa/IM3 KOHKPEeTHBIX CUTYalUii;

- MeTO/, MOZY/IbHOTO 00yueHus;

- oOyueHue C UCMO0/Ib30BaHHEeM KOMITbIOTEPHBIX 00yJaroliX POrpaMM U JIp.
(83aumodelicmeue npenodagamest Kak cybsekma ¢ o0yuarowjumcs Kak cyosekmom
no3HasamesbHOU desitmenbHOCMU).
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