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INIOACHUTEJ/IBHASA 3AIINCKA

[TporpamMa 110 ¢u3MKe 6a30BOr0 ypOBHSI Ha ypOBHEe CpejiHero o0iijero
obpa3oBaHus paspaboTaHa Ha OCHOBE IOJIOXKeHHH U TPeOOBaHHUi K pe3y/bTaTam
OCBOEHUSI OCHOBHOM o6pa3OBaTean0H Tporpammel, rpejcrabieHHbIX B PI'OC
COO, a Takxke c yuétom (efepanbHOU paboueil TpOrpaMMbl BOCITATAHUS U
KOHI[eTIIIUM TIperoZiaBaHus yueOHoro mpegmeTa «®usmka» B 06pa3oBaTeTbHBIX
opranusauusx  Poccuiickoi ~ @epepaliy, — peaqu3ylOL[UX  OCHOBHbIE
oOpa3oBare/ibHbIe TTPOrPAMMBI.

CopepkaHve TMporpaMMbl 10 (u3uKe HarpaB/ieHO Ha (opMHUpOBaHUe
eCTeCTBeHHO-HayYHOW KapTuHbl Mupa oOyudatoiuxcs 10-11 kmaccoB mipu
oOyueHun wux ¢u3MKe Ha 0a30BOM ypOBHe Ha OCHOBE CHCTEMHO-
JlesiTeTbHOCTHOTO — moaxoza. [lporpaMmMa 10  (u3MKe  COOTBETCTBYET
tpeboBanusM PI'OC COO K TIaHUPYEeMbIM JTUUYHOCTHBIM, TPEJMETHBIM U
MeTarpeMeTHbIM pe3y/IbTaTaM 00yueHMs, a TakKe yUHUThIBaeT He0OX0UMOCTD
peanu3aliid MeXIpPeJMeTHbIX CBsi3ell (PU3UKU C ecTeCTBeHHO-HayYHbIMU
yueOHBIMU TIpeIMeTaMH. B Hell orpefieNsSFOTCS OCHOBHBIE 1€/ W3yueHUs
¢u3MKKN Ha ypoBHE cpefiHero obiiero obpa3oBaHus, TIJIAHUPYeMbIe Pe3yJIbTaThl
OCBOeHUsI Kypca (DU3MKU: JIMUHOCTHBIe, MeTarpeJMeTHbIe, TpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma o (pu3vKe BK/IHOUAeT:

e T[UIAHUPyEeMble pe3yabTaTbl OCBOEHUsS Kypca GHU3UKM Ha 0a30BOM

yPOBHE, B TOM UKCJIe IpeIMeTHbIe Pe3yJIbTaThl 110 rojlaM 00yueHus;

e cofiepkaHue yueOHOro rnpeamera «dusmKa» 110 rogam 006ydeHusl.

du3KKa Kak Hayka o Haubosiee OOL{MX 3aKOHAX MPUPO/bI, BBICTYNAs B
KauecTse yueOHOro TrpeAMeTa B IUKOJIe, BHOCHT CYLIECTBEHHbIA BK/Iaj B
cucTeMy 3HaHuUW 00 oOkpyXkaromieM wupe. IIIKombHBIM Kypc GU3NKH —
CHCTeMOOOpasyroLMi /il €CTECTBEHHO-HAYYHbIX  y4eOHbIX  TIPEeJAMETOB,
TIOCKO/IbKY  (pM3MYECKHe 3aKOHBI JIE)KAT B OCHOBE TIPOLIECCOB M SIBJIEHHH,
M3yJyaeMbIX XuUMHeH, OGuosiorueld, dhu3nueckoi reorpadueii ¥ acTpOHOMUEH.
Vcronb3oBaHve U aKTUBHOe TIpUMeHeHue (PU3NUeCKUX 3HAHWW oripejiessieT
XapakTep Y pa3BUTHE pa3HO0Opa3HbIX TEeXHOJIOTUNA B cdepe >SHEPreTHKH,
TPAHCIIOPTa, OCBOEHUsI KOCMOCA, T0J/Iy4eHUs] HOBbIX MaTepUasioB C 3aJjlaHHbIMU
CBOMCTBAaMU U Jpyrux. WM3yueHue (PU3MKUM BHOCUT OCHOBHOW BK/AJ, B
cdopMUpOBaHHEe eCTeCTBeHHO-HAyUYHOW KapTUHbI MHpa O0O0ydYaromxcs, B
copMUpOBaHHe yMeHWM TPUMEHSTh HayuyHbId MeTOJ II03HAHUS TIpH
BBLITIOJTHEHUH UMY yUeOHBIX UCC/IeI0BaHUH.

B ocHoOBy Kypca (pu3mKy Ay ypOBHS cpefiHero ob6iiero obpa3oBaHUs
MOJIOXKEH Psifi U/leid, KOTOpble MOKHO pacCMaTpHBaTh KakK MPUHLIUIBI €ro
MOCTPOEHMUSI.

Hoes yenocmHocmu. B COOTBETCTBUM C HeW KypC SIBJISIETCSI JIOTUUECKU
3aBepIlIEHHBIM, OH COZIeP)KUT MaTepuasn M3 BCeX pas3jie/ioB (PU3MKU, BK/IHOUAeT
KaK BOMPOCHI KJTaCCUUeCKOU, TaK U COBPEMEHHOM (hM3UKHU.

Hoes zeHepanuzayuu. B coOTBeTCTBUM C Hell Marepuan Kypca (DU3UKU
00beIUHEH BOKPYT GU3NUECKHUX Teopuil. BeaymumM B Kypce SIBISeTCA
dbopMUpoBaHue Tpe/iCTaB/IeHU 0 CTPYKTYPHBIX YPOBHSIX MaTepuH, BelljecTBe U
rnoJie.

Hoes eymaHumapusayuu. E€ peanusaiusi npejrnosiaraeT UCIO/JIb30BaHUe
I'YMaHUTApHOT'O TMOTeHIMana Gr3nuuecKoll HayKu, OCMbIC/IEHHE CBSI3U Pa3BUTUS
GU3MKKM C pa3BUTHEM OOI[eCcTBa, a TaKkKe C MHPOBO33pEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTHUECKUMHU ITpobIeMamMi.



Hoess npuknaoHoli HanpageneHHocmu. Kypc &usuku mnpejrosaraeT
3HAaKOMCTBO C IIMPOKHUM KDPYIOM TeXHWUUYECKMX W TeXHOJIOTMUeCKUX
TPU/I0’KEHUM U3YUeHHbIX TEOPUU U 3aKOHOB.

Hoes 3Kon02u3ayuu peanv3yeTcsi TIOCPEICTBOM BBeJeHHS 3/IeMEHTOB
cofiep)KaHusl, TIOCBSIEHHBIX SKOJIOTUUECKAM TpoOjieMaM COBPEMEeHHOCTH,
KOTOpbIe CBSI3aHbI C Pa3BUTHEM TEXHHUKU U TEXHOJIOTHM, a Takke 00Cy»KIeHUs
npobsieM  paljMoHANbHOTO  TPUPOAOIIO/B30BaHUS U SKOJIOTHMUeCKOH
6e301acHOCTH.

CTep)KHEBBLIMH 3/IeMeHTaMH Kypca (M3UKU Ha YPOBHe cpefiHero oOIrero
oOpa3oBaHus SIBISIOTCS u3nyeckue Teopun ((hopMUpoBaHUe MpeZCTaB/IeHHH O
CTPYKTYpe TIOCTpOeHusT PU3nUecKoil TeoprH, Poiu GhyHJaMeHTaIbHbIX 3aKOHOB
Y TIPUHIUIIOB B COBPEMEHHBbIX TIPEJCTABIE€HUSAX O TIPUpPOZie, T'PAHUIIAX
MIPUMEHUMOCTH TeOpHWi, [/ OIMCAaHWS eCTeCTBeHHO-HAayUHBbIX SIBJIeHUA U
TMPOLeCCOB).

CucTeMHO-ZIeSITe/IbHOCTHBIM TIOAXOZ, B Kypce (U3MKKA peayn3yeTcs
Tpe)KJe BCero 3a CUéT OpraHu3alid SKCTIepUMEeHTAalbHON /lesATebHOCTH
oOyuatoruxcs. [l 6a30Boro ypoBHsS Kypca (DM3WKH — 3TO KCITO/Ib30BaHUE
crcTeMbl (DPOHTATBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTabOPaTOPHBIX
paboT, KoTopele B TiporpamMMe Tio (u3MKe 00bequHEHBbI B OOIIMM CIHCOK
yUeHUYeCKUX TIPaKTHUUeCKUx paboT. BeigeneHre B yKa3aHHOM IlepeyHe
nabopaTopHbIX paboT, MPOBOJUMBIX /11 KOHTPOJISI U OLIEHKH, OCYIIeCTB/ISeTCS
yuyacTHUKaM{ o0pa3oBaTeNbHOrO TIpOIjecca HCXOAs W3  0CoOeHHOCTeH
TJITAHUPOBAHUS U OCHallleHUs1 KabwHeta ¢u3uku. IIpu 3TOM 0bOecrieunBaeTcCs
oBJ/laZieHre OO0yuaroIUMHUCS YMEeHUSMU TIPOBOJWTL KOCBEHHbIe HW3MepeHWs,
WCC/Ie[JOBaHUS 3aBUCUMOCTel (pU3nUeCcKUX BeTMUMH U TIOCTAHOBKY OITBITOB 10
TIPOBEpKe TIPe/I/I0KEeHHBIX TUTIOTE3.

bonbilloe BHUMaHWe Y[e/sieTCs PelleHHI0 PACUETHBIX U KaueCTBEHHBIX
3agau. [Ipu 3TOM /711 pacCUETHBIX 3a7jau MPUOPUTETOM SIBJITFOTCS 3a7lauid C SIBHO
33/laHHOM  (PM3UUeCKOW MO/ie/ibl0, TI03BOJISIFOIIME TIPUMEHSITh U3y4YeHHbIe
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OFHOTO pa3/iesia Kypca, Tak U UHTerpupys
3HaHUSI W3 PpasHbIX pa3/jenoB. [ KaueCTBeHHBIX 3a/j[ad TIPUOPUTETOM
ABJITIOTCSA 3a/laHHsI Ha OOBsCHEHWEe TIPOTeKaHUsl (U3NUeCKUX SIBJIEHUM WU
TIPOLIeCCOB B OKpY’Karollel Ku3HU, TpeOyroliue BeiOOpa (pusmueckoil Mozenu
JISI CUTYyaLU TIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM C TpeboBanusmMu DPI'OC COO K MaTepuaabHO-
TeXHUUECKOMY obecrieueHH0 yueOHOro Tipoijecca 0a30BbIM ypOBeHb Kypca
¢u3MKM Ha YpOBHe cpefiHero o0iero oOpa3oBaHHsI [O/DKEH HM3yuaThCs B
YCJIOBHUSIX TIPeIMETHOT0 KabuHeTa (GDM3MKHU WU B YCIOBUSX WHTETPHPOBAHHOTO
KabuHeTa TIpeIMETOB eCTeCTBeHHO-HAay4yHOTO IMK/ia. B kabuHeTe (GU3MKHU
JIo/DKHO OBbITh HeoOXoauMmoe JjlabopaTopHOoe 000pyJoBaHWe /ISl BBITIOJTHEHUS
yKa3aHHbIX B TpoOrpamMme Mo (u3MKe yueHWYeCKHX IpaKTUUecKuX paboT u
J€EMOHCTpAIIMOHHOe 060pyZi0BaHue.

IemoHCTpaloHHOe 00opyoBaHue (HOpPMUPYeTCs B COOTBETCTBUU C
TIPUHLIUTIOM MWHHMAbHOW [OCTAaTOYHOCTH U 00ecrieurBaeT T1OCTAHOBKY
TepPeurCc/IeHHbIX B TIpOorpaMMe 1o (U3MKe KIIUeBBIX JAeMOHCTPALAN /s
WCC/Te/JOBAaHUS W3yYaeMbIX SIBJIEGHHH U  TIPOL[ECCOB, SMITUPUUECKUX U
(byHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMeHeHUH.

JlaboparopHoe o0060pyJoBaHWe /i yUYeHHUYeCKHMX ITPAKTHUeCKUX padoT
cdopmMupyeTcs B BUJje TeMaTHUeCKMX KOMILIEKTOB U 00ecrieurBaeTcsi B pacuére
OJHOTO KOMIUIeKTa Ha [AByx obOydaromuxcs. TemaTthueckrde KOMITIEKThI
naboparopHoro 000py/OBaHUSI AO/DKHBI OBITH TTOCTPOEHbI Ha KOMILIEKCHOM



HCTI0/Tb30BaHNY AHAJIOTOBBIX U I[UGPOBLIX TTPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BH/Ie UG POBLIX TabopaTopuii.
OCHOBHBIMH 11e/ISIMU U3y4deHus (DHU3UKHU B 00111eM 06pa30BaHUM SBISIFOTCS:

(dbopMHpOBaHHe WHTEpeca W CTPeMJIeHUS] O0yuaroIuxcsi K HayuHOMY
W3yUEHWIO MPHUPO/IbI, Pa3BUTHE WX WHTE/IEKTYa/lbHbIX M TBOPUYECKHX
CII0COOHOCTeN;

pa3BUTHE TIPEJCTABJIEHUHM O HAyyHOM MeTOJle TIO3HAaHUSI U
(bopMHpOBaHME UCC/eIOBATEILCKOTO OTHOILEHUS K OKPY’KAlOIUM
SBJICHUSIM;

(bopMHpOBaHME HAayuyHOrO0 MHMPOBO33DEHHUS KaK pe3y/bTaTa H3yueHUs
OCHOB CTPOEHHSI MaTep1H U (yH/IAMEHTa/IbHBIX 3aKOHOB (U3KKH;
(dbopMHpoBaHre YMeHHH 06)';HCHHTI> ABJICHUSI C WCIIO/Ib30BaHUEeM
(bU3HMUeCKUX 3HAHWH M HayUHbBIX [JOKA3aTe/IbCTB;

(hopMHpOBaHUe TIpeZCTaBIeHU 0 PO (DU3MKH /ISt Pa3BUTHS IPYTUX
eCTeCTBEHHBIX HayK, TEXHUKH M TeXHOJIOTHH.

IocTxeHe 3TUX 1ie/ie obecrieurBaeTCs pellieHueM C/IeAYIOIUX 3aiau B
MpOL{eCCe U3yYeHus Kypca (PU3MKK Ha ypOBHE CpeJHero o0Ljero 00pasoBaHus:

npuobpeTeHWe  CUCTeMbI  3HaHMM 00  o0uuX  (puU3MUeCcKux
3aKOHOMEpHOCTSIX,  3aKOHaX, TeOopusiXx, BK/OYasi  MeXaHUKY,
MOJIEKYJIIPHYIO (DU3UKY, 3/IeKTPOJAUHAMUKY, KBAaHTOBYH GHU3UKY U
3/1eMeHTbl aCTPO(PU3UKY;

dbopMUpoBaHre yMeHUW TIPUMEHSITb TeopeTUuUeCKue 3HaHus [/
00bsicHeHUsT (PU3NUeCKUX SBJAEHUA B TIPUPOJe W [JJis TIPUHATHS
MPaKTUUYeCKHX pellleHUM B IMOBCeJHEBHOM JKU3HU;

OCBOeHHe CITOCOOOB peIlieHWs] pa3/MYHbIX 337au C $IBHO 3aZlaHHOMN
du3nueckoil Mojenblo, 3aZiay, MOApa3yMeBarolUX CaMOCTOSITe/IbHOe
co3fiaHue (pu3nuecKoi MoJie/d, aZileKBaTHOW yC/IOBUSIM 3a/lauu;
NMOHUMaHue (PU3NYeCKUX OCHOB U TMPUHIIUIOB JIeNCTBUS TEXHUUECKUX
YCTPOUCTB M TEXHOJIOTMUEeCKMX TIpOLleCCOB, UX BJIMSHUS Ha
OKpY’KatoLlyto Cpefy,

OBJIa/leHre MeTO/IaMU CaMOCTOSITe/TbHOTO TVIAHUPOBAHUS U MPOBeieHUsT
bur3nUeckux 3KCIepUMeHTOB, aHa/lrM3a U UHTepripeTaliyd WH(popMalluy,
orpe/ie/ieHHs JOCTOBEPHOCTH MOTYUYeHHOTO pe3y/bTaTa;

co3JjaHue yCJIOBUM 11 pa3BUTUSL ~ yMEHUW  TPOEKTHO-
HCCJle/IoBaTe/IbCKOM, TBOPUECKOU JlesiTe TbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIii YpOBeHb) Ha YPOBHE CpeJHEro 0OIIero
obpa3oBanus otBoauTCcs 136 yacos: B 10 kmacce — 68 uacoB (2 yaca B HeJier0),
B 11 knacce — 68 uacoB (2 yaca B HeJleJi0).

[Tpennaraemeiii B miporpamMMe 1o (U3MKe TepedeHb 1aboOpaTOpHBIX U
MPAKTUUECKUX pabOT sBJSETCS PEKOMEHIOBAaHHBIM, YUMTe/b [efaeT BbIOOP
rpoBe/ieHUs1 1ab0paTOpHBIX pabOT W OMBITOB C YUETOM WHUBUAYATbHBIX
ocobeHHOCTel 00yuaroIuxcs.



COJEPXAHUE OBbYUEHUSA
10 K/TACC

Paszpen 1. ®usvka 1 MeTOABLI HAYYHOI'0 NIO3HAHUSA

dusnka — HayKa o Inpupoge. HayuHble MeTOAbI [IO3HAHUS OKPY’Karoll|ero
mupa. Ponbp 3KcriepymeHTa Y TeOpUM B IIpoLiecCe I103HAHUS IIPUPOABI.
OKCIlepuMeHT B (pU3uKe.

MogenvipoBaHue (pU3nNUeCcKuXx siBJIeHWI U npoLieccoB. HayuHble runoressl.
dusnueckre 3aKOHbI U Teopuu. ['paHHMIbl TNPUMEHUMOCTH (PU3NYECKUX
3aKOHOB. [IpyHLIUIT COOTBETCTBUS.

Ponb 1 MecTo pu3Mku B (POPMUPOBAHMM COBPEMEHHOUW HAayUHOW KapTUHbI
MUpa, B IPaKTUUECKOU [1eATe/IbHOCTH JIFOJIeH.

LlemoHcmpayuu

AnHasnoroBble ¥ LM(GPOBbIe H3MepUTesbHbIE TPUOOPHI, KOMITbIOTEPHbIE
JaTuUUKU.

Pa3pen 2. MexaHuKa

Tema 1. KuHemamuka

MexaHuueckoe JBwkeHHe. OTHOCHUTeTbHOCTh MeXaHUUeCKOTO JBHKEeHUS.
Cucrema orcuéra. TpaekTopusi.

[TepemelileHre, CKOPOCTb (Cpe/iHsSIsi CKOPOCTb, MCHOBEHHAsi CKOPOCTb) M
yCKOpeHWe MaTepuajbHOW TOUKH, UX MPOEKIIMU Ha OCU CHUCTeMbl KOODJAMHAT.
C/i0)keHMe TiepeMelleHUM U CII0)KeHHe CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKOpDEHHOe TIpsiMOJIMHelHoe JBikeHue. ['paduku
3aBUCUMOCTU KOOD/IMHAT, CKOPOCTH, YCKOpDEeHUs, MNYyTU U [epeMelleHus
MaTepHaJbHOM TOUKH OT BpeMEeHH.

CBo0Oo/iHOe TIafieHre. Y CKopeHre CBOOOIHOTO TaZieHus.

KpuBonvHeiiHoe [BWKeHUe. [IBIbKeHHMe MaTepuajbHOM TOUKU I10
OKDY>KHOCTU C TIOCTOSIHHOM TI0 MO/JIy/IF0 CKOPOCTbIO. YTJIOBasi CKOPOCTb,
NMUHeHasi ckopocTh. Ileproa u yactora obpamienus. LleHTpocTpeMuTeIbHOE
yCKOpeHUe.

TexHuueckue yCTPOWCTBAa U TIpaKTHUYeCKOe TMpUMeHeHUe: CITUIOMeTD,
JIBIDKEHHe CHapsiJI0B, 1jeTlHble 1 peMEHHbIe TepejauH.

LlemoHcmpayuu

Mopenb CHUCTEMbI OTCUéTa, WTIOCTpalUsl ~ KUHeMaTUueCKUX
XapaKTepUCTUK JBKEHMUS.

[Tpeobpa3oBaHue ABMKEHUI C UCTI0/Ib30BAHUEM TIPOCTHIX MEXaHHU3MOB.

[TagieHue Tesl B BO3/lyXe U B pa3pe)KeHHOM MPOCTPAHCTRe.

HabstofieHre ABWO>KEeHUs Tejla, OPOIIEHHOTO TIO/ YIJIOM K TOPU30HTY M
TOPU30HTA/BHO.

M3mepeHHe yCcKOpeHHsi CBOOOAHOTO Ta/IeHHsI.

HaripaBnieHue CKOpPOCTH TIPU JIBUYKEHUU T10 OKPY>KHOCTH.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

M3yueHue HepaBHOMEDHOTO /[BWXEHUSI C 1ieJibl0  OmpejiesieHust
MTHOBEHHOW CKOPOCTH.

VccnenoBaHve COOTHOIIEHUSI MEXAY MYTSIMU, TPOWIeHHbIMU TeJIOM 3a
rocsie/joBaTe/lbHble paBHble TMPOMEXYTKHM BPEMEHU IpH PABHOYCKOPEHHOM
JIBU)KEHUHU C Hauya/IbHOM CKOPOCTbIO, PABHOW HYJIIO.

N3yueHue ABM>KeHUS 11apYKa B BSI3KOM >KUIKOCTH.

V3ydeHue ABW>KeHUs Tesa, OpOIIEHHOTO TOPU30HTATBHO.



Tema 2. Junamuka

[Tpuniun  otHocutenbHOCTU ['anmues. IlepBbii  3akoH HbroToHa.
WuepuuanbHbie CUCTEMbI OTCYETA.

Macca Ttena. Cwuna. [lpuHUun cynepno3uuud cua. BTopod 3akoH
HbtoToHa [ MarepuaibHOM TOYKU. TpeTud 3akoH HbrooToHa [id
MaTepuabHbIX TOYEK.

3aKOH BCceMUpHOro TtaroteHus. Cuia TspkecTd. llepBasi Kocmuueckas
CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenuve. Bugbsl Tpenusi (IOKOs, CKOJb)KeHUs, KaueHus). Cuia TpeHUs.
Cyxoe Tpenue. Cua TpeHUs CKOJIb)KeHHUsI U CUJla TpeHUs okosi. KoadduieHt
TpeHusi. Cusa CONpPOTUBIIEHUS TIPU ABW)KEHUU TeJla B XKUAKOCTHU WJ/IU rase.

[ToctynaTenbHOe 1 BpailjaTebHOE ABM)KeHHe abCOMIOTHO TBEP/IOTO TeJla.

MomeHT cuibl OTHOCUTE/IbHO OCW BpallleHus. Ilmedo cumel. YcioBus
paBHOBeCHs TBEPAOro TeJia.

TexHrWueckue yCTPOMCTBA U TpPaKTHUeCKOe MPUMEHEHWe: MO/IIUITHUKHY,
JIBUJKeHUE UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

ABneHvie uHepLU.

CpaBHeHMe MacC B3aUMO/IEUCTBYIOLLIUX TeJl.

Brtopoii 3akoH HeroTOHa.

N3mepeHue cui.

CriokeHue cuJ.

3aBUCUMOCTb CUJIbI YTIPYTOCTH OT AiechopMariuu.

HeBecomocte. Bec Tesa 1pu yCKOpeHHOM MOABEMe U aJ|eHUH.

CpaBHeHUe CWJI TPeHUS TI0KOSI, KaueHUsI U CKOJIb)KeHUSI.

YcsioBUs paBHOBecUsi TBEPAOro Tesa. Bujsl paBHOBecHs.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

M3yueHue ABW>KeHUsI OpyCKa 10 HaKJIOHHOM TJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTU CUJT YIIPYTOCTH, BO3HUKAKOLLUX B IPYKUHE U
pe3uHOBOM 06pa3sije, OT uX AedopMariii.

WccnenoBanve yCa0BUKM paBHOBECHSI TBEDJOrO Tejla, WMEIOIIEro 0Ch
BpallleHus.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe

NMnysbC MaTepuaaibHOM TOYKM (Tesa), CUCTeMbl MaTepUalbHBbIX TOUEK.
NMnynbC CUibl U U3MEHeHUe KMITy/bCa Teja. 3aKOH COXPaHeHWs MMITYJIbCa.
PeakTuBHOE BUXKEHUe.

Pabora cusibl. MOIIIHOCTD CHJTBI.

KuHeTnyeckasi SHeprusi MaTepuasbHOM TOUkKH. Teopema 00 M3MeHeHUH
KMHETUYeCKOU SHePIuH.

[ToreHuanbHas SHeprus. [ToreHuyanbHas SHeprus YIIPyTO
nehOopMHUPOBaHHOM TIPY)KWHBL.  [loTeHIMa/ibHAs SHepPrus Tejia BOMM3U
TOBEPXHOCTHU 3eMJIH.

[ToreHivanbHBle W HeMOTeHIMa/bHbie  cuibl. CBsA3b  pabOTHI
HEMOTEHLAJbHBbIX CAJI C U3MEHEHWEeM MeXaHWYeCKOM SHEePrUM CUCTeMBbI Tel.
3aKOH COXpaHEeHUs] MeXaHUUeCKOU SHEepPruu.

Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

TexHrUueCcKue yCTPOUCTBA U TIPAKTUUECKOe TTPUMeHeHUe: BOJOMET, KOTép,
MPY>XUHHBIN MTUCTOJIET, IBU)KEHUE paKeT.

LlemoHcmpayuu

3aKOH COXpaHeHUs1 UMITyJIbCa.



PeakTuBHOE BUXKEHUe.

[Tepexoy MOTeHI[UA/ILHONM YHEPTUH B KHHETUUYECKYIO U 00paTHO.

YueHuuecKull 3KkcnepumeHm, 1abopamopHble pabombl

M3ydeHre abCOMIOTHO HEYTPYTOTO y/apa C TOMOIIbIO ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

ViccnemoBaHue CBsA3HM pabOTBI CUIBI C WU3MEHEHHEM MeXaHWUeCKOH
SHEPryU Tejla Ha TIPUMepe PacTsHKEHUS] Pe3UHOBOTI0 XK'y Ta.

Pa3pgen 3. Moneky/isipHasi pu3uKa ¥ TepMOAMHAMHUKA

Tema 1. OcHo8bI MO/1EKYISIPHO-KUHeMu4YecKol meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKY/IIPHO-KUHETUYECKOM TeopurM U UX
orbITHOe oOocHOBaHWe. BpoyHoBckoe gBwkenue. [duddys3us. Xapakrtep
JIBIDKEHUSI W B3aWMOJIEMCTBUSI 4YacCTWL] BeljecTBa. Mojend CTPOeHUs! rasos,
JKUAKOCTeH U TBEPABIX Tesl U 0ObsSICHEHHEe CBOWMCTB BeIeCTBa Ha OCHOBE 3THUX
Mozener. Macca u pasmepbl MosieKy/n. KommdectBo BeljectBa. [locTossHHas
ABorajpo.

TenmoBoe paBHOBecue. Temmnepatypa u eé wusMepenue. lllkana
Temriepatyp Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOe ypaBHEHHE MOJIEKYJISIPDHO-
KUHETHUYEeCKOW Teopuu WjeanbHOTO Ta3a. AGCOMOTHas TeMriepaTypa Kak Mepa
CpelHeM KWHeTUUeCKOW 3HepPruu TervioBOro JBWXeHusl dactul rasa. Lllkama
Temriepatyp KesnbBuHa. ['a3oBble 3aKOHBL. YpaBHeHue MeHeneeBa—
KnanetripoHa. 3akoH [danbToHa. M3ompoliecchl B ueaabHOM rase C oCTOSTHHBIM
KOJMYeCTBOM  BelllecTBa. ['padrueckoe TipefiCTaB/ieHUe  HW30IPOLIECCOB:
M30TepMa, M30Xopa, u3obapa.

TexHrWueCckue YCTPOMCTBA W MPAKTAUYECKOe TMpHUMEHEeHHe: TepMOMeETP,
bapomeTp.

LlemoHcmpayuu

OrbIThl, A0OKa3biBarollle AMCKPEeTHOe CTPOeHHe BelllecTBa, ¢oTorpaduu
MOJIEKYJ/T OPraHUYeCKUX COeJMHEHUM.

OnbIThI 10 UM PY3UUN XKUAKOCTEN U ra3oB.

Mo/ienb 6pPOYHOBCKOTO ABHKEHMUS.

Mopesis ornibiTa IlITepHa.

OnbITHI, JIOKa3bIBaroIIe CyLLleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aMMO/IeNCTBUSI.

Mopgenb, WITHOCTPUPYIOLLIAsi NPUPOJY JaBJeHUs ra3a Ha CTEHKU COCy/a.

OnbIThl, WUIFOCTPUPYIOIME yPaBHEHWE COCTOSIHUS WZeaJbHOTO rasa,
H30MPOLIECCHI.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

OrnipefienieHre MacChbl BO3/lyxa B KJITaCCHOM KOMHAaTe Ha OCHOBE U3MepeHUU
00BbEMa KOMHATHI, ZIAB/IEHUS 1 TeMIIepaTyphl BO3/[yXa B HEM.

WccnegoBaHve  3aBUCUMOCTH  MeXJy  [apaMeTpamMu  COCTOSIHUSI
pa3pe’KeHHOro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepMoarHaMUuecKas cucremMa. BryTpeHHsis SHeprus
TePMOAMHAMUUECKOW CHUCTeMbI U crocobbl eé wu3MeHeHus. KommuecTBo
TeTUIOThl U pabora. BHyTpeHHsss 3Heprysi OHOATOMHOTO W/eaJlbHOTO Trasa.
Buppl Terionepefaun: TerJIONPOBOAHOCTb, KOHBEKLIWS, U3/lydeHue. Y jenbHas
TeIrJIOEMKOCTH BelljeCcTBa. KomuecTBo TenoThI TIPU Terjionepeaauve.



[TonssTe 06 azwabatHOM Tipoiiecce. [lepBbI 3aKOH TepPMOJWHAMMKHU.
[TpumeHeHUe MepBOro 3aKOHa TePMO/IMHAMUKH K u3ompoljeccaM. 'padurueckas
VHTepIIpeTanys paboThI rasa.

BTopoii 3aKk0H TepMoAMHAMUKNA. HeoOpaTHMOCTh ITPOLIECCOB B ITPHPO/IE.

TeruioBble  MamyHbL.  [IpUHIUIBI  A€MCTBUS  TEIUIOBBIX  MAIIIMH.
[TpeoOpa3oBaHusi HePTUM B TeIUIOBBIX MamnHaxX. Ko3dduimeHT mome3Horo
JIeMCTBHUSI TeraoBoM MailvHbl. LIukn KapHo M ero Ko3(@dHUIMEHT I10/e3HO0ro
JerCTBUS. DKOIOTUUeCKHe TIPO0/IeMbI TeT/I09HEPTeTHKH.

TexHuueckue yCTPOMCTBA U TIpaKTUUYeCKOe TIpUMeHeHue: JBUraTesib
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJI0JUTbHUK, KOHAUIMOHED.

LlemoHcmpayuu

Vi3MeHeHre BHYTpeHHeH HEPruM TeJa MPU COBepIeHNH paboThI: BbLIET
npoOKy u3 OYTBUIKK TIO[| /IeliCTBHEM C)KaTOTO BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BHUAEO0AeMOHCTPALIs).

V3meHeHWe  BHYTpeHHeW 5SHeprud  (TemmepaTypbl) Tejaa  IIpU
Terionepeaye.

OnpIT 10 aAiabaTHOMY paCIIMPeHHI0 Bo3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mojieni TIapoBOM TypOWHBI, [BUTaTe/id BHYTPEHHETO CropaHus,
PeakTHUBHOIO JIBUTATe/Isl.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

V3mepeHue y/ie/IbHOM TETJIOEMKOCTH.

Tema 3. Aepezamnbie cocmosiHus eeujecmea. Dazoevie nepexoobl

[TapooOpa3oBanue 1 KoHjeHcalys. VicapeHue u KurieHue. AOCOMIOTHAas
Y OTHOCUTeJIbHAs BJIaKHOCTb BO3/yxa. HachlllleHHbIN Tap. Ye/bHas TeryioTa
napoobpa3oBaHusi. 3aBUCUMOCTb TeMIIePaTyphbl KUTIEHUS OT /laB/IeHUS.

TBéppoe Teno. Kpucrammueckue M aMopgHble Tena. AHW30TPONUs
CBOMCTB KpUCTa/IOB. JKuzakue Kpuctaiibl. CoBpeMeHHble MaTepualibl.
[TnaByieHye ¥ KpUCTaIM3alvsA. Y ie/ibHast TerioTa TiasieHus. Cybaumariys.

YpaBHeHue TerioBOro 6anaHca.

TexHuueckue yCTPONCTBA U MpaKTUUeCKOoe MpUMeHeHWe: TUTPOMeTp U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUU TI0/IyUeHUs] COBPEMEHHBIX MaTepyaJioB,
B TOM 4YMCJie HAHOMaTepUasioB, U HAHOTEXHOJIOTUU.

LlemoHcmpayuu

CBoliCcTBa HaChIIIEHHbIX MAPOB.

KurneHue rnpy MOHWKEeHHOM JlaB/IeHUH.

Crioco0Obl U3MepeHHs BJIa)KHOCTH.

HabJtto/ieHre HarpeBaHUs U TI7IaB/IeHUsT KPUCTA/I/TMUECKOTO BeIllecTBa.

IleMOHCTpaLYsi KPUCTAJIIOB.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

V3mepeHrie OTHOCUTE/ILHOM BIaXXHOCTH BO3/lyXa.

Pa3pgen 4. DeKTpoguHaMHUKa

Tema 1. Dnekmpocmamuka

OJleKTpu3alds Ten. OJIeKTpUUeCKUM 3apsifi. [IBa BHJA 3J/IeKTPHUUECKHX
3apsaoB. [IpoBOAHVKY, NU3/EKTPUKKA U TMOJIYTIPOBOAHUKU. 3aKOH COXPaHEHUSs
371eKTPUYECKOro 3aps/a.

B3aumogerictBue 3apsiioB. 3akOH KysnoHa. ToueuHbl 37€KTpUYECKUM
3apsifi. DyieKTpruueckoe roJie. Hanpsok€HHOCTD 3/1eKTprueckoro mosst. [Tpuniun
Cyneprno3vLyu 371eKTPUUECKUX T0JIeu. JIuauun HanpspKEHHOCTU
371eKTPUYECKOr0 TI0/IS.



Pabora cun snekTpoctathueckoro mojs. IloreHiuan. Pa3HOCTBb
noTeHUUanoB. [IpOBOAHUKM U [U3IEKTPUKU B 3JIEKTPOCTAaTUUYECKOM TIOJI€.
wvsnekTprueckasi TPOHUL[A€MOCTb.

DJIEKTPOEMKOCTb. KonpgeHcarop. DJIEKTPOEMKOCTh TIJIOCKOTO
KOH/IeHCaTopa. DHEePrus 3apssKeHHOr0 KOHJeHcaTopa.

TexHrUueckue yCTPOWCTBA W MPAKTAUYECKOe MPUMEHEHUe: 371eKTPOCKOII,
3JIEKTPOMETp, 3JIEKTpOCTaTHUecKasi 3allldTa, 3a3eMJieHue 37eKTPOnpubopoB,
KOH/IEHCAaTOp, KOMUPOBA/IbHBIW annapar, CTPYHUHBIN TTPUHTEP.

LlemoHcmpayuu

Y CTpOWCTBO Y TIPUHLIUII JeUCTBUS 371€KTPOMeTpa.

B3avMo/ielicTBMe Ha3/1eKTPU30BaHHBIX TeJl.

DeKTprUUeCcKoe moJie 3apsiKeHHBIX TeJl.

[IpOBOAHUKHU B 3/IEKTPOCTAaTUYECKOM II0JI€.

DeKTpoCcTaTAueCcKas 3alluTa.

[IV3N1eKTPUKKU B 37IEKTPOCTaTUYECKOM MOJIe.

3aBUCHMOCTb 3JIEKTPOEMKOCTA TUIOCKOTO KOHJEeHcaTopa OT IUIOLaJu
TJIAaCTHH, PACCTOSIHUS MEXXAY HUMU U U3JIEKTPUUYECKOW MPOHULIaeMOCTH.

OHeprus 3apsKeHHOT0 KOHIeHCaTopa.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

V3MmepeHue 3/1eKTPOEMKOCTH KOH/IeHcaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuueckuli mok. Toku e pa3nuuHbIx cpedax

ONeKTPUUeCKUM TOK. YCJIOBUSI CYLEeCTBOBAHUS 3JIEKTPUUECKOTO TOKa.
Nctounuku Toka. Crsia Toka. IToCTOSSHHBIM TOK.

Hanpsikenue. 3akoH Oma /151 yyacCTKa Lieru.

DNeKTpUUecKoe COMpPOTHB/IEHWE. YZelbHOEe COMpPOTHBIIEHWE BelleCTBa.
[TocnemoBaTenbHOE, Mapaie/ibHOe, CMELIaHHOe COeJMHeHUe MPOBOIHUKOB.

Pabora »sjekTpuueckoro Toka. 3akoH J[koyns—J/leHila. MOIIHOCTb
5/7IeKTPUYECKOr0 TOKaA.

ONeKTPOABWKYIasi C/la U BHyTPEHHee COMPOTUB/IEHMEe UCTOYHUKA TOKA.
3akoH Owma s MOoaHOM (3aMKHYTOM) 3jeKTpuueckou uenu. KopoTkoe
3aMbIKaHUe.

ONeKTPOHHasg  TMPOBOAUMOCTb  TBEDABIX  METa//IOB.  3aBUCHUMOCTb
COMNPOTHUBJIEHUSI META/IJIOB OT TemriepaTypbl. CBePXIPOBOIUMOCTb.

DneKTpuUeCcKul TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku.  CoOcCTBeHHass W TIpUMeCHass  TIPOBOAUMOCTb
TOJTyIpOBOIHHUKOB. CBoCTBa p—Nn-Tiepexo/a. I1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMid TOK B pacTBOpax W pacivlaBaX 3JeKTPOJIUTOB.
ONeKTPOMUTHYeCKasi AUCCOLMALs. DIeKTPOJIN3.

OJleKTpUUYeCcKruid TOK B ra3ax. CaMoCTOSITe/IbHbIM U HeCaMOCTOSTe/bHbIN
pa3psaz. Momnnus. [1na3ma.

TexHrWueckue YCTPOMCTBAa U TMpPaKTUUYeCKOe TIPUMEHEeHHWe: aMIlepMeTp,
BO/IbTMETP, PEO0CTaT, WCTOUHWUKUA TOKa, 3JIeKTpOHarpeBaTe/ibHbIe TPUOODHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHLI, TEPMOMETD COIPOTHB/IEHHS, BaKyyMHbIH
IMOZl, TepPMUCTOPbl U  (POTOPE3UCTOPbI,  TOMYNIPOBOJAHUKOBBIA  AMO[,
rajbBaHUKA.

LlemoHcmpayuu

V3mepeHure CUJIbI TOKA Y HarlpsOKEeHUS.

3aBUCHMOCTb COMPOTHUBJIEHUS LIATMHPUYECKUX TTPOBOAHUKOB OT [IJTUHBI,
TJIOLA/IU TIOTIEPEUHOr0 CeUeHUsI U MaTepuasa.

CwMmelllaHHOe CcOoeIMHEHNe TIPOBOJHUKOB.



[TpsiMmoe wu3MepeHHe 3€KTPOBIXKYIeN cuibl. KopoTkoe 3aMbiKaHue
rajibBaHUYeCKOro 3jieMeHTa U OlleHKa BHYTPEHHET 0 CONPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTUBJ/IEHUS] METAJIJIOB OT TeMIlepaTyphl.

[TpoBOIUMOCTH 3/1IEKTPOIUTOB.

VickpoBoii pa3psiji ¥ TIPOBOIMMOCTh BO3/yXa.

OAHOCTOPOHHSISI MPOBOIMMOCTD JIMO/IA.

YueHuuecKull 3KkcnepumeHm, 1abopamopHble pabombl

V3yueHue cMeIlIaHHOTO COeJIJMHEHUsI Pe3HCTOPOB.

V3mepeHue 3/1eKTPOABMXKYILeN CUJTbI MICTOUHMKA TOKA U €er0 BHYTPEHHEero
COTIPOTUB/IEHUS.

Habmtomenue 3/1eKTpoim3a.

MexnpeaMeTHbIe CBA3H

M3yueHue Kypca pusuku 6a30Boro ypoBHs B 10 Kacce OCYIIeCTBIISIETCS C
YUETOM COJlepyKaTe/lbHbIX MeXIpPeJMeTHbIX CBsi3ed C KypcaMd MaTeMaTHKW,
buonoruu, XM, reorpadyy ¥ TEXHOJIOTHH.

MesicnpedmemHble noHsiMusi, CBsi3aHHbIEe C M3yUeHHeM MeTO/I0B HayUHOTO
TO3HaHUS: sIBJieHWe, Hay4yHbld (akT, ruroTesa, pusnueckas BeJMUMHa, 3aKOH,
Teopusi, HaboieHre, IKCTIePUMEeHT, MOZie/IMPOBaHUe, MO/IeNTb, U3MepeHHe.

Mamemamuka: pelleHWe CUCTeMbl YpaBHEHUM, JIMHEeWHas (QYHKLYS,
rnapabosa, runepbosa, WX TrpadUKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKLIUU: CUHYC, KOCHHYC, TaHT'eHC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXKJeCTBO, BEKTOPhI U UX MPOEKIIMU Ha OCU KOOP/MHaT,
C/I0KeHHe BeKTOPOB.

Buonozusi: MexaHWyeckoe [BW)XeHUE B >KUBOW mpupoje, Auddysus,
OCMOC, Terio00MeH >XMBBIX OPraHM3MOB (BHBI TeTUIOTiepeJaud, TeryiOBOe
paBHOBECHE), 3JIEKTPUYECKHe SIBJIEHUS B )KUBOM TIPUPO/IE.

Xumusi: IUCKpPeTHOe CTPOeHUe BellleCTBa, CTPOEHWe aTOMOB M MOJIEKYJI,
MOJIb BeIlllecTBa, MOJISIpHasi Macca, TelJIoBble CBOWCTBA TBEPABIX Tell,
JKUJKOCTeN U ra3oB, 3/IeKTpUUeCKUe CBOWCTBA METasIOB, 3/IeKTPOUTUUECKast
Jiccolualius, rajibBaHuKa.

I'eoepacpus: BMayKHOCTb BO3/[yXa, BETPbI, OapoMeTp, TepMOMeT).

TexHonoeus: mpeobpa3oBaHue IBWKEHUH C UCITOb30BaHUEM MeXaHWU3MOB,
yU4éT TpeHusi B TeXHUKe, MO/IIUIMTHUKUA, WCI0/Ib30BaHWe 3aKOHAa COXpaHeHUs
UMITy/IbCa B TexHUKe (pakeTa, BOJOMET U JApPYyTUe), ABUraTe/lb BHYTPEHHEro
CcropaHusi, TiapoBasi TypOWHa, OBITOBOW XOJIOAWIBHUK, KOH/UI[MOHE,
TEeXHOJIOTUA  TIOJlyUeHHsT COBPEMEHHbIX MaTepuajioB, B TOM UHUC/e
HaHOMaTepuajsioB, W  HAHOTEXHOJIOTUW,  3JeKTpOoCTaThuecKas  3all[uTa,
3a3emJieHue 3/IeKTPOIIPHOOPOB, KCepOKC, CTPYUHBIU TIPUHTED,
3/IeKTpOHarpeBare/ibHbie  TPUOOPBLI,  3/IEKTPOOCBETUTE/IbHBIE  TPUOOPHI,
rajibBaHUKa.

11 K/TACC

Pa3pgen 4. D1eKTpoguHaMHUKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAsi UHOYKYUst

[TocTosiHHBIe MarHUTBL. B3aumopzencTBHe TMOCTOSIHHBIX  MarHUTOB.
MarnutHoe nosie. BeKTOp MarHUTHOM WHAYKUWW. [IpuHUMI Cynepno3vuyu
MarHUTHBIX MOJied. JINHUM MarHUTHOM UHAYKUMA. KapThHa JTMHUA MarHUTHOU
WHAYKLWU 1107151 TIOCTOSIHHBIX MarHUTOB.

MarHuTHOe TI0/Ie TMPOBOJHMKA C TOKOM. KapTMHa /NMHUKA WHIYKLWU
MAarHUTHOI'O TIOJIS1 JJIMHHOTO MPSIMOr0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO



MPOBOJHWKA, KaTylwku ¢ ToKoM. OmnbeiT Opcrega. BsaumopeinicTBue
TPOBOJHUKOB C TOKOM.

Cuia Amnepa, eé MOAY/Ib Y HarpaB/IeHUe.

Cuna JlopeHua, eé MoAy/nb W HarpaB/jeHue. [IBr)KeHUe 3aps>KeHHOU
YaCTHI[bI B OHOPOJIHOM MarHUTHOM 11ojie. Pabota cunbl JlopeHria.

fIBneHre 3/EKTPOMarHUTHOM WHAYKLWU. [IOTOK BeKTOpa MarHUTHOM
WHYKOUU. OJIEKTPOABWXKYIAsi CWIa WHAYKUWU. 3aKOH 3J/IeKTPOMarHUTHOU
nHAYKUUU Papazes.

BuxpeBoe »sjieKTpruueckoe riojie. DeKTPOABMKYLas Cula WHAYKLUU B
TPOBOJHUKeE, IBVKYLLEMCS ITOCTyIaTe/IbHO B OJHOPOAHOM MarHUTHOM II0JIe.

[IpaBusno JleHua.

NHAYKTUBHOCTb. fIB/IeHMe CaMOUHAYKLMU. OJIeKTPOABWXKYIAsA CUJia
CaMOWHAYKLIUHU.

OHepruisi MarHUTHOTO T10JI1 KaTYLLIKU C TOKOM.

DJIEKTPOMarHuTHOe M0JIe.

TexHrWueckue yCTPOWCTBA W MNPAKTAUYECKOe MPUMEHEHUEe: TIOCTOSTHHbIe
MAarHUuThl, 3JIEKTPOMAarHUThI, 3JIeKTPOJBUraTe/lb, YCKOPUTEJU 3JIeMeHTapHbBIX
YaCTUL], UHAYKLMOHHAS T1eUb.

LlemoHcmpayuu

OrnbIT JpcTeja.

OTKJ/I0HEHHe 3/IeKTPOHHOI'O Iy4YKa MarHWTHBIM TTIOJIEM.

JIMHUM VHYKLMA MarHUTHOTO TI0JIS.

B3aumMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cumbl JIopeHila Ha MOHBI 3/IEKTPOJ/IUTA.

fIBneHre 3/1eKTPOMarHUTHOM UHTYKLIWU.

[IpaBusno JleHua.

3aBUCHMOCTh  37I€KTPOABWKYIIEM CWIbl WHAYKLUA OT CKOPOCTH
W3MeHeHHs] MarHUTHOT'O TOTOKa.

SABjieHMe cCaMOUHAYKLIUU.

YueHuuecKull 3KkcnepumeHm, 1abopamopHble pabombl

N3yyeHrie MarHUTHOIO T10J151 KATYIUIKU C TOKOM.

WccnenoBanue 1eUCTBYS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

WccnenoBanue siB/ieHUs 3/IEKTPOMAarHUTHOW UHAYKIUU.

Pa3pen 5. Ko/e0anusa ¥ BOJIHbBI

Tema 1. MexaHuuecKue U 3/1eKMpoMazHuimHble Ko/1e0aHus

KonebarenbHass cucrema. CBoOojjHble MexaHWuUecKre KoJiebaHusl.
["apmoHuueckue Kosebanus. [Teprof, yacToTa, aMIiMTyAa 1 ¢asa KoebaHWi.
[Tpy>KvHHBI1 MasITHUK. MaremaTrnueckun MasiTHUK. YpaBHeHue
rapMOHMUeCKUX KojebaHuii. [IpeBpailjeHHe SHEPrUu TIPU TapMOHUUECKUX
KosieOaHUsIX.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBbIE KOiebaHUs B
ujiealbHOM KojiebaTresTlbHOM KOHType. AHa/lOTUS MeXAY MeXaHWUYeCKUMU U
3JIEKTPOMAarHUTHbIMA KosiebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs
9HEepruu B H/jea/lbHOM KoJyiebaTe/IbHOM KOHTYPE.

[MpencraBneHrie 0 3aTyXawiux  KosebOaHWsSX.  BbIHYKIeHHBIe
MexaHnueckue KojebaHusi. Pe3oHaHc. BbIHYK[eHHbIe 37€KTPOMarHUTHBIE
KosieGaHusl.



[Tepemennbli TOK. CHHYCOWJATbHBIM [EPEMEHHBbIM TOK. MOIIHOCTb
MepeMeHHOr0 TOKa. AMIUIUTYJHOe W JeHCTBYIOIee 3HAaueHWe CU/bl TOKAa U
HarpsoKeHUsI.

Tpancdopmarop. IIpousBojcCTBO, repezava 51 rotpebsieHue
S/IEKTPUYECKOW  SHEPruv. OJKOJOTUYeCKHMe DPUCKU TpU  MNPOU3BOJCTBE
371eKTpo3Heprun. KyabTypa HCMO/b30BaHus 3J1EKTPO3HEPTUU B MOBCEJHEBHOU
JKA3HU.

TexHrUUueCcKue yCTPOMCTBA U TMPaKTUUYECKOe NMPUMEHEeHHe: 37IeKTPUUYeCKUM
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUY 3/1eKTporepe/ad.

LlemoHcmpayuu

VccnenoBaHue mapaMeTpoB KojiebaTenbHOW CHUCTeMbI (TIPYKUHHBIA WIH
MaTeMaTUYeCKUU MasiTHUK).

HabJmto/jeHue 3aTyxarommx KoieOaHuii.

VccnenoBaHe CBOMCTB BBIHYK/I€HHBIX KOJIeOaHHM.

Hab6monenne pe3oHaHca.

CBoOo/HBIE 3/IEKTPOMarHUTHBIE KOJIe0aHMS.

OcuuinorpaMMsl (3aBUCMMOCTH CWJIbI TOKA U HarpsUKeHUs OT BPEMEHM)
JISI 37IeKTPOMarHUTHBIX KOiebaHuiA.

Pe3oHaHC npu TmiociefoBaTeIbHOM COEJIWHEHUM pe3UCTOpPa, KaTyLLKU
WH/IYKTUBHOCTH Y KOHJIeHCaTopa.

Mopenb TMHUM 371eKTpOonepejaun.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

VccnenoBaHe 3aBUCMMOCTH TIepHO/ia MasibIX KosieOaHW Tpy3a Ha HUTH
OT JI/TMHbI HUTH Y MAacChl Ipy3a.

WccnenoBaHre TmepeMeHHOTO TOKa B IL[eMd M3  [0OC/Ae[0BaTe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTYyIIKXA U Pe3UCTOopa.

Tema 2. MexaHuuecKue u 3/1eKmMpomMazHuUmmHble 60/IHbl

MexaHuueckue BOJIHBI, YCJIOBUS pacrnpoctpaHeHus. Ilepuoa. CKOpoCTb
pacripocTpaHeHusi W JJjvHa BOJIHbL. [lomepeuHble W TPOJO/BHBIE BOJIHBI.
WuTepdepenius u Audpakius MexaHuueCKUX BOJIH.

3ByK. CKopoCTb 3ByKa. ' pOMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMAarHuTHbIe BOJIHBL. Y C/IOBUSL M3J/IyY€HUs 37€KTPOMarHUTHBIX
BOJIH. B3aumMHas opueHTauusi BeKTopoB E, B, V B 371eKTpoMarHuTHOM BOJIHE.
CBOUCTBA 3/1EKTPOMAarHUTHBIX BOJTH: OTPa)KeHUe, TpeIoM/IeHUe, MOJisipyu3aliys,
mudpakiys, uHtepdepeHiys. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJTH.

[ITkana 3/1eKTPOMarHUTHBIX BOJH. [IpuMeHeHHne 3/1eKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHLMIIBI paiMOCBA3U U TejleBUAeHus. Paarosiokarys.

D1IeKTPOMAarHMTHOE 3arpsi3HeHUe OKPY’Karollen Cpe/ibl.

TexHrWueckue yCTPOMCTBA U TpPaKTUUECKOe MpPUMEHEeHHe: MY3bIKaTbHbIe
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUarHOCTUKA B TE€XHUKe U MeAULMHe, pazap,
paZiuoNpUEMHUK, TeJleBHU30p, aHTeHHa, TejieoH, CBU-meub.

LlemoHcmpayuu

Ob6pa3oBaHue ¥ pacrpoCTpaHeHHe MOTePeYHbBIX U MPO/[0/IbHBIX BOJIH.

Koebiitorieecst Tesio Kak MCTOYHUK 3BYKa.

HabJttojeHre oTpaykeHus ¥ IpeIoM/IeHUsI MeXaHUUeCKUX BOJTH.

HabmtoieHue nHTepdepeHivy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HaHC.

Habsto/ieHue CBsi3W TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIMUTYZOW U
YyacToTou KonebaHui.



VccnenoBaHve  CBOMCTB — 3/IEKTPOMArHWMTHBIX — BOJIH:  OTpa)keHWUe,
ripesioM/ieHue, noJsipu3sanys, gudpakiiys, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass onTuka. [IpsiMOIVMHENHOe pacrpoCTpaHeHWe CBeTa B
oZHOpoAHOU cpefe. JIyu cBeTa. ToueuHbIM UCTOYHUK CBETA.

OTtpaxkeHHe cBeTa. 3aKOHBI OTpa)keHUsI cBeTa. [locTpoeHue n300parkeHUH
B IJIOCKOM 3epKarie.

[Tpenomnenue cBeta. 3akOHBI IIpeJIOMJIEHHS CBeTa. AOCOMIOTHBIN
roKasaTesib npejiomsieHus. [1o/iHoe BHyTpeHHee oTpakeHue. [1pefie/ibHbil yro
TOJTHOT'O BHYTPEHHET0 OTPayKeHUsl.

Hucniepcusi ceeta. CrioXKHBIN cocTaB benoro cBeta. LIBer.

Cobuparorriie ¥ pacceuwBarolljie JIMH3bl. ToOHKas JiMH3a. POKyCcHoe
pacCcTosTHUe W ONTHYecKas CHjla TOHKOW JIMH3bI. [TocTpoeHne n3obpakeHuii B
coOuparoliXx ¢ paccewBarolMX JWH3aX. PopMyna TOHKOW  JIUH3BI.
YBenuueHue, JaBaeMoe JTMH30M.

[Tpesesibl NPUMEHUMOCTH T€OMeTPHUUYECKOM ONTUKHU.

BonHoBasi ontuka. MHTepdepeHiysi cBeta. KorepeHTHble HCTOUHUKM.
YcioBusi HabmofieHWsT MaKCUMYMOB WM MUHHUMYMOB B WHTep(depeHI[MOHHOM
KapTHHE OT /IBYX CMH(a3HbIX KOTePeHTHBIX UCTOUHUKOB.

Mudpakiys cBeta. JudpakijoHHass peIéTKa. Y C/IoBHe Hab/II0AeHus
[JIaBHBIX MAaKCMMyMOB TIpM TMa/IlecHUM MOHOXPOMAaTUUeCKOro CBeTa Ha
IM(dPaKIIMOHHYIO PeIETKY.

[Tonspusauus ceeta.

TexHuueckue YCTPOMCTBA M TpAKTHUeCKOoe NpUMeHeHWe: OUKU, JIyTa,
doToarmapaT, NpOeKI[MOHHbIM anmnapar, MUKPOCKOI, TeJieCKOIl, BOJIOKOHHas
OITHKA, NU(PPaKIIMOHHASs PelETKa, TOJISIPOUI,.

LlemoHcmpayuu

[IpsiMmosiviHeliHOe pacnpoCTpaHeHWe, OTpaKeHWe U TpeioM/ieHHe CBeTa.
OnTuueckrie IpPUOOPHI.

[TosiHOe BHyTpeHHee OTpa)keHUe. Moie/ib CBeTOBO/IA.

ViccnenoBaHue CBONCTB n300pa>keHNH B JTMH3aX.

Mogenu MUKPOCKOIIA, TeJIeCKOora.

HabstoieHure nHTepdepeHiiy CBeTa.

Habsmojenue qudpakiiyy cBeTa.

HabJtto/ieHue [ucriepcuy CBeTa.

[TosiyueHue crieKTpa C MOMOILIbIO TIPU3MBI.

[TosnyueHue crieKTpa C MOMOIIIbIO AUGPAKIIMOHHOM PeIIETKY.

HabJttojeHue mosipy3aiyy CBeTa.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

V3mepeHue roKa3aTeis pesioM/IeHrs CTeK/Ia.

ViccnenoBaHue CBONCTB n300paykeHU B TMH3aX.

HabJttojeHue [ucrepcuy CBeTa.

Pa3pen 6. OcHOBBI cCrielida/IbHON TeOPHUH OTHOCHUTE/IbHOCTH
['paHuibl  OPUMEHMMOCTA  K/JIaCCUYeCKOW  MexaHuku. [locTysatel
CreLyaJbHOM TeOPUM OTHOCUTEBbHOCTH: WHBAPUAHTHOCTb MOAYJII CKOPOCTH
CBeTa B BaKyyMe, MMPUHLIUI OTHOCUTE/IbHOCTU DWHILTEHHA.
OTHOCUTENBHOCThL ~ OJHOBPEMEHHOCTU.  3ame[jieHle  BpeMeHu U
COKpallleHue [JTMHBI.
OHeprusi ¥ UMIYJIbC PeISITUBUCTCKOW YaCTHULIBI.



CBsi3b MacChbl C 3SHEPruerd W HMMOYJbCOM PEeTUBUCTCKOU YaCTULBI.
OHeprus noKos.

Pa3pgen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KBAHMOBOLI ONMUKU

®oronbl. Popmyna [lnaHka CBsi3u 3HepPruv (POTOHA C €ro YacCTOTOM.
OHeprusi U UMITyJibC (POTOHA.

OTtkpeiTvie U uccnenoBanve doto3pdekra. Ombitel A. I'. CroseToBa.
3akoHbl (oTto3ddexTa. YpaBHeHUe OiiHilTelHa A5 GoTtosddekTta. «KpacHas
rpanuiia» dhoTo3ddexra.

HNaenenue cBeta. OmbiThl I1. H. JleGezmeBa.

XUMHUeckKoe JieliCTBHe CBeTa.

TexHuueckue yCTpPOWCTBA W MpaKTUUeCKoe TpUMeHeHHe: (OTO3/7eMeHT,
doTomaTumk, comHeuHasi 6aTtapesi, CBeTOAUOZ,

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C IIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akOHOB BHelliHero ¢hoTo3¢dekTa.

CseToauof,.

CosiHeuHast GaTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OrnbiTel Pe3epdop/a Mo paccessHHIO o -UaCTHI].
[InanetrapHasg Mopgens atoMa. [loctynatel bopa. M3nyueHue U morJiolleHue
(GOTOHOB TpU Tiepexofie aToMa C OJHOTO YPOBHSI HEPruu Ha Apyrou. Bugbl
crieKTpoB. CIeKTp YPOBHEM 3HEepPruu aToMa BOZOpOo/a.

BosHoBble cBoucTBa uactull. Boanel ge bpounsa.  KopnyckynspHo-
BOJIHOBOU Jlya/Iu3M.

CHOHTaHHOE U BBIHY>K/IEHHOE U3/TyueHuUe.

TexHrUUuecKue yCTPOWCTBA W TMpaKTUYecKoe MpUMeHeHUe: CIeKTpaabHbIN
aHa/m3 (CeKTPOCKOIT), Jia3ep, KBAHTOBbIM KOMITbIOTEP.

LlemoHcmpayuu

Mopens onbita Pesepdop/a.

OrnipefienieHye AJIMHBI BOJIHBI J1a3epa.

HabJttojeHue TMHeNYaThIX CTIEKTPOB HU3/TyUeHUs.

Jlasep.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

HabJtto/jeHue TMHeYaToro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIePUMEHTHI, [JOKa3bIBaoIIUe CA0XKHOCTh CTpoeHust siapa. OTKpbITHE
paguoakTuBHOCTU.  OmbiThl  Pe3epdopfia 1Mo omnpefie/ieHHI0  COCTaBa
paiioakTUBHOTO u3myueHusi. CBoiicTBa anbda-, Oera-, TaMMa-U3/TyueHUS.
BivisiHue paiMOaKTUBHOCTU Ha KUBbIE OPraHU3MBI.

OTKpbITHE TPOTOHA U HelTpoHa. HyknoHHast mogienb spa ['eitzeHbepra—
NBaneHko. 3apsj sigpa. MaccoBoe unciio sijpa. M30Tomnbl.

Anbda-pacrniai. OeKTPOHHBIM W TIO3UTPOHHBIN OeTa-pacrazs. ['amma-
r3/1yueHre. 3aKOH paJJM0aKTUBHOIO pacriajia.

OHeprus CBsi3W HYKJIOHOB B sifipe. 1/iepHbie cu/bl. ledeKT Macchl siipa.

AnepHeie peakuuu. [esieHue U cCUHTe3 sazep.

SinepHblii peakTop. TepmosimepHbli cuHTe3. [Ipo0/ieMbl U MepPCIIeKTUBBI
SIePHOM SHEPreTUKU. DKOJIOTUUeCKHe aCleKThl siZIePHOU SHepreTHUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE MMO3UTPOHA.

MeTo/p1 HaO/TIOIeHUST ¥ PETUCTPALM 37IeMeHTapHBIX UaCTHII.



dyHaaMeHTaIbHBIe B3auMoJencTBus. EAWHCTBO (M3MUeCKON KapTUHBI
MUDaA.

TexHUUeCcKrWe YCTPOWMCTBA W TPAaKTUUECKOe TPUMeHeHHe: [03UMET,
Kamepa BuibcoHa, si7iepHbIi peakTop, aToMHast 6oM0a.

LlemoHcmpayuu

CuéTurK NOHU3UPYIOIUX YaCTHII.

YueHuuecKull 3KkcnepumeHm, 1a6opamopHble pabombl

VccnenoBaHue TpeKOB yacTuI] (10 TOTOBBIM (hoTOrpadusim).

Pa3pen 8. D/1ieMeHTbI aCTPOHOMMH M acTPOPU3UKU

Oranbl pa3sBUTHA aCTPOHOMUU. lIpuKiazHOEe ¥  MHPOBO33peHuUecKoe
3HaueHHe aCTPOHOMHUHU.

Bup 3Bé3mHOTO Heba. Co3Be3fusi, sipKuie 3BE37bI, IUIaHEThl, X BUANMOE
JIBUKEHUe.

CoJiHeuHas cucTeMa.

CosiHiie. ConHeyHass akTUBHOCTb. VcTouHuK 3Hepruu CosiHLA M 3BE3[.
3BE3/1bl, UX OCHOBHBbIE XapAKTEePUCTHKH. [lharpaMma «CIeKTpaJbHbIM KIacC —
CBETUMOCTb». 3BE3/bl IJIaBHOW MOC/Ie0OBATe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» [IJI1 3BE37, TJIaBHOW MOC/IeJ0BaTe/IbHOCTU. BHyTpeHHee CcTpoeHue
3B8371. CoBpeMeHHbIe Tpe/CTaB/eHrs O IPOUCXOXKAEeHUH U 3Bo/roLur CoHLa
Y 3BE371. DTarlbl )KU3HU 3BE3/I.

Mneunsit [1yTe — Hama ["anaktvka. [Tonokenue u apwxkeHve CosHIA B
lanaktrke. Tunel ranaktuk. PajguvoranakTuku U KBasapbl. UEpHble JbIPHI B
s/lpax rajakTuK.

BcenenHas. Pacmmpenue BcenenHoil. 3akoH Xa66ma. Pa3sberanue
rajiakTuk. Teopus bosbioro B3peiBa. PelMKTOBOE U3/yyeHue.

MaciurabHas cTpykTypa BcenenHoii. MeTaranakTyka.

HepeiliéHabie TTpo06/ieMbI aCTPOHOMHUH.

YueHuueckue Haba0O0eHust

HabsojeHust HEeBOOPYKEHHBIM rJ1a30M C VICII0J/Ib30BaHUEM
KOMITBIOTEDHBIX TIPWIOXKEHUW [Ji  OTfpeZie/ieHUs] TIONIoKeHUs HebeCHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHbIe co3Be3zvst CeBepHOTO TO/TyIapust U
sIpKue 3BE3/bl.

Habsmtoienust B Tesieckorn JIyHbl, rianeT, MaeuHoro ITyTu.

OO06o0mIaromee MOBTOpeHHe

Ponb (U3MKM ¥ acTPOHOMUM B SKOHOMHUYECKOW, TeXHOJIOTMUeCKOu,
COLIMA/ILHOM M 3THUYeCKOl cdepax mAesTeJbHOCTH Ue/ioBeKa, POJb U MeCTO
GU3UKKM M aCTPOHOMMM B COBPEMEHHOM HayuHOW KapTUHe Mupa, pOJib
(u3nueckoil Teopur B (OpMUPOBAHUH TIpe/ICTaBAeHUN 0 (PU3NUeCKOM KapTHUHe
MHUpa, MecTo (U3MUeCKol KapTWMHbBI MHpa B 00I[eM psy COBpeMeHHBIX
eCTeCTBeHHO-HAYUHbIX MpPe/ICTaB/IeHUN 0 IPUPOJE.

MexnpeaMeTHbIe CBA3H

M3yueHue Kypca pusuku 6a30Boro ypoBHs B 11 Kacce OCyIIeCTBIISIETCS C
YUYETOM COJlepKaTe/IbHbIX MeXKIIPeJMEeTHbIX CBS3ed C KypcaMu MaTeMaTHKH,
buonoruu, XM, reorpadry ¥ TEXHOJIOTHH.

MesicnpedmemHble noHsiMusi, CBsi3aHHbIEe C M3yUeHHWeM MeTO/I0B HayUHOTO
TO3HAaHWS: sIBJieHWe, HayuyHbld (akT, ruroTesa, pusnueckas BeJJMUMHa, 3aKOH,
Teopusi, HaboieHre, IKCTIePUMEeHT, MOZie/IMPOBaHUe, MO/le/Tb, U3MepeHHe.

Mamemamuka: pellleHue CUCTeMbl YypPaBHEHWUW, TPUTOHOMETPUUYECKHe
byHKLIUU: CUHYC, KOCHUHYC, TaHT'eHC, KOTaHI'eHC, OCHOBHOE
TPUTOHOMEeTPUYECKOe TOXKJeCTBO, BEKTOPbI U UX IMPOEKLMU Ha OCU KOOPJWHAT,



C/IO)KeHHe BeKTOPOB, TPOM3BO/IHbIEe 3/IeMEHTApHbIX (DYHKIMM, TMpU3HAKU
1o/Iobust TPeYro/IbHUKOB, OIpejie/ieHre TUIO[aZM TUIOCKUX Guryp u obbnéma
TeJl.

Buonozus: 3meKTpUuecKyde sIBJIeHUs B >KUBOH TIpUpOfe, KosiebaTesbHbIe
[IBIDKEHUSI B JKABOU TIpUPOJie, OINTUYECKHE SIBJIEHWS B J>KUBOM MPUPOJE,
JIeCTBYE paZiuallvy Ha JKHWBbIe OPraHU3MBbI.

Xumus: CTpoeHME aTOMOB W MOJIEKY/, KpPUCTa//IdueckKasi CTPYKTypa
TBEPABIX Tel, MeXaHW3Mbl 00pa30BaHUSl KPUCTA//IMUECKON  PeIETKH,
CTMEeKTPaJIbHbIA aHAJIN3.

l'eoepacbusi: MarHuTHBIE TIO/MtOCA 3eM/M, 3a/ie)Kd MarHUTHBIX DY/,
dboToChEMKA 3€MHOM TOBEPXHOCTH, TpeficKa3aHue 3eM/IeTPSICEeHU.

Texronoeusi: JIMHUU 3JIEKTpOIepeiad, reHepaTop MepeMeHHOro TOKa,
3/1eKTPOABHrarTe/lb, UHAYKLMOHHAs Te4b, Pajap, PajMONpPUEMHIK, TeleBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpoeKI[MOHHBIN anmnapar, BOJIOKOHHAasl OITHKaA,
conHeuHast OaTapesi.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®UN3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenure yuebHOro rpeaMera «®Pu3nka» Ha ypoOBHe CpefHero o0Iiero
obpazoBaHust (0a30BBIi  ypOBEHb) [JO/DKHO 00eCreunTb JOCTHKeHHe
CJIeAYIONIMX JTMIHOCTHBIX, MeTarpeMeTHBIX U TIPeIMETHBIX 00pa3oBaTebHbBIX
pe3y/bTaToB.

JINMHHOCTHBIE PE3YJ/IbTATDI

JInuHOCTHBIE pe3y/bTaThl OCBOeHUs yuebHOTO TipegMeTa «PDuH3MKa»
JO/DKHBI ~ OTpa)kaTb ~ TOTOBHOCTb W CIIOCOOHOCTb  0Oyuarommxcs
PYKOBO/ICTBOBAaTbCSI C()OPMUPOBAHHOW BHYTPeHHeW TIO3WLMeld JIMUHOCTH,
CUCTEMOM 1[eHHOCTHBIX OpPUEHTAl[Wi, TIO3UTUBHBIX BHYTPEHHHX YOeKIeHWH,
COOTBETCTBYIOLUX TPAJUI[MOHHBIM I[[€HHOCTSM POCCHMCKOro 0OIrecTBa,
paciliipeHre >KW3HEHHOTO0 OfbiTa W ONbITa [eATeJbHOCTM B Tpoliecce
peanu3aliii OCHOBHBIX HaripaB/ieHUM BOCIUTATe/NbHOM [1eATeTbHOCTU, B TOM
yuC/ie B UaCTH:

1) rpakIaHCKOT0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TO3WIMM  OOydaroiierocs  Kak
aKTUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUMCKOro 00II[eCTRBa;

MPUHATHE TPAJUI[MOHHBIX O00I1[eUe/IOBeUeCKMX T'YMaHUCTUUECKUX U
JleMOKpaTUUeCKHX 1LIeHHOCTel;

rOTOBHOCTh BeCTH COBMECTHYIO /leITe/IbHOCTh B UHTepecax IpaXkJAaHCKOT0
o011iecTBa, yuaCTBOBaTh B CaMOYITIpaBieHUH B 06pa30oBaTe/IbHOM OpraHu3aliy;

yMeHWe  B3auMO/IeHiCTBOBaTb C  COLMAJBHBIMA  WHCTUTYTaMd B
COOTBETCTBUHM C UX (PYHKIMAMU U Ha3HaUeHUEeM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU /leATe/TbHOCTY;

2) NIaTPHMOTHYECKOT0 BOCTIMTAHHA:

chOopMHPOBaHHOCTD POCCHUUCKOU rpakJjJaHCKOH WJIeHTUYHOCTY,
MaTpPUOTH3Ma;

L[EHHOCTHOe OTHOIIIeHWe K TOCyJapCTBeHHbIM CUMBOJIAM, AOCTHXKEHUSIM
POCCUHCKUX YUEHBIX B 00/1aCTH PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUSsI, ITUUECKOTO MOBe/IeHNSI;

CrIoCcoOHOCTh OLI€EHWBATh CUTYALMI0 U TPUHUMATh OCO3HAHHBIE PelleHus,
OpPUEHTUPYSICh Ha MOpa/IbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM UHCJIe B
JeATe/IbHOCTH YUEHOr0;

0CO3HaHUe JIMYHOTO BKJIaZia B IOCTPOEHWe YCTOMUMBOTO OyAyIIIero;

4) 3CTeTHYECKOr0 BOCIIUTAHHS:

3CTeTUUeCKOe OTHOIleHWe K MHPY, BK/IKOUas 3CTeTUKY HayuHOTO
TBOPUECTBa, MPUCYILero pu3nUecKol HayKe;

5) TPYAOBOro BOCIUTAHMSA:

VHTEpeC K Pas/MuHbIM C(pepaM MPOPeCcCHOHATbHOMN [eSITeNbHOCTH, B TOM
yuc/ie CBsI3aHHBIM C (DM3UKOM Y TeXHUKOW, yMeHue COBepIllaThb OCO3HAHHbBIN
BeIOOp Oyayiedi mpodeccM U peaM30BbIBaTh COOCTBEHHbIE >KH3HEHHbIE
TI/TaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa3oBaHHI0 M CaM000Opa3oBaHMIO B
obmacty GDU3UKKU Ha TIPOTSHKEHUH BCeM JKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:



c(OpMHUPOBAHHOCTb 3KOJIOTUUYECKOW KY/IbTYPhl, OCO3HAHUE T100a/IbHOTO
XapakTepa 3K0JIOTHYeCKUX TIpobsiem;

IJIaHMPOBaHUE M OCYIIeCTB/IEHHE [eUCTBUM B OKpYXKarolled cpefie Ha
OCHOBe 3HaHWUs 1]eJiell yCTOMUMBOTrO pa3BUTHS Ue/I0BeUeCTBa;

pacIIipeHye OfbITa [esSTelbHOCTH KOJ0TAYeCKOM HarpaBAeHHOCTH Ha
OCHOBe UMEIOIIUXCS 3HaHUM 110 QH3UKe;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33DEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOIN HayKW;

OCO3HaHWe 11eHHOCTU HAay4YHOM [esiTeIbHOCTH, TOTOBHOCTh B Mpoljecce
v3yueHusi (PU3MKU OCYIIECTB/STh TIPOEKTHYH) UM  HCCIe0BaTe/bCKYIO
JlesiTeTbHOCTh UHAUBUYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

ITo3HaBaTe/bHbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA
Bba3oBble jioruyecKue AeNCTBUA:

CaMOCTOSITeJTbHO ~ ()OPMYJIUPOBAaTh W aKTyaJM3UpOBaTh  IpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTipefiesIsiTh LIeJ [lesTe/TbHOCTH, 3a/laBaTh TlapaMeTpbl M KPUTEPUU WX
JOCTYKEHMS;

BLISIB/ISITH  3aKOHOMEPHOCTH W TIPOTHMBOPEUMsI B pacCMaTPHBaeMbIX
(bU3NUeCKUX SB/IEHUSX;

pa3pabaThiBaTh TJIaH pelieHust MpobsieMbl C YUETOM aHa/IHM3a UMERIIUXCST
MaTepHaIbHBIX U HeMaTepHUaIbHBIX PeCypPCOB;

BHOCUTh KODPEKTHBbI B [IeATebHOCTb, OLIEHWBAaTb COOTBETCTBHE
pe3y/IbTaTOB 1Ie/IsIM, OL[eHUBaTh PUCKU TTOC/Ie[ICTBUM [lesTeTbHOCTH;

KOODAWHUPOBaTh U BBIMOMHATH paboTy B  yCIOBUSX peasbHOTO,
BUPTYabHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MBIILIJIEHNe TIPYU pellleHrH XKU3HEeHHBIX MpobieMm.
Bba3oBble uccieoBaTe/IbCKHe AeNCTBUS:

BJIafieTb HayYHOW TePMUHOJIOTUEN, K/TFOUeBbIMH TIOHATHUSIMA U MeTO/aMHu
bu3rUecKoi HayKu;

B/afieTb ~ HaBbIKaMU  yueOHO-MCCeI0oBaTeNlbCKOM U TPOEKTHOMU
JIesiTeIbHOCTM B 00/1aCT (PMBWKM, CTIIOCOOHOCTBIO W TOTOBHOCTBIO K
CAMOCTOSITEJTLHOMY ~ TIOMCKY  METO/IOB  pellleHHs  3aZiau  (U3NUYecKoro
cofiepyKaHusi, MPUMEeHEeHHW0 Pa3/InUHbIX MeTO/IOB TI03HAHMS;

B/afieTb BUZAMU JeSITeJIbHOCTA TIO TIOJyUeHWI0 HOBOTO 3HAaHWS, €ro
VMHTepIIpeTaliy, TpeoOpa30BaHNI0 W TPUMEHEHWI0 B pa3/MUHbBIX Y4eOHBIX
CUTYyaI[UsIX, B TOM UHCJIe TIPU CO3ZIaHUM yUeOHBIX TIPOEKTOB B 00/1aCTH (hH3UKH;

BLISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M U aKTya/M3UpOBaTh 3ajauvy,
BBIIBUTATh TUTIOTe3y €€ pellleHHs], HaXOJUTh apryMeHThI /Jisi I0Ka3aTebCTBa
CBOUX YTBEpXK/€HWH, 3a/laBaTh MapamMeTphl ¥ KPUTEPHH PellieH s

aHa/IM3UpPOBaTh IIO/yYeHHble B XO/le peIleHUsl 3aZiaud pe3y/IbTaThl,
KPUTHYECKU OL|eHWBaTh WX J[OCTOBEPHOCTb, IPOTHO3MPOBATh H3MeHeHHe B
HOBBIX YC/IOBUSIX;

CTaBUTb U (POPMYJIUPOBaTh COOCTBeHHBbIE 3a/lauM B 00Opa3oBaTe/IbHOM
JesiTeIbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OL[eHUBATh MPHOOPETEHHBIH OIIBIT;



yMeTb TI€PEHOCUTh 3HaHUsA MO0 (U3MKe B TMPAKTUUYECKYI0 00J1acTh
JKHU3HEeIesITe/IbHOCTH;

yMeTb UHTEeIPUPOBaTh 3HAHMS U3 Pa3HbIX MPeJMETHBIX 00/1acTek;

BBLIJIBUTaTh HOBBIE U/IeH, Ipe/jiaraTh OPUrHHaIbHbIE TIOAXO0/bI U PEeIeHNS;

CTaBUThb MPOO/IEMBI U 3a7lauH, JOIYCKAOIIMe a/TbTePHATUBHbIE PEILeHHS.

Pabora c undopmanmeii:

B/Ia/IeTh HaBbIKAMU TO/y4eHUs] UH(POPMALUU (U3UUECKOT0 CO/EeP>KaHUs
13 UCTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIECTB/ISATh TTIOUCK, aHA/U3,
CUCTeMAaTH3alii0 U MHTepIpeTayio MHGOOPMAaLMKA pa3/MuHbIX BUZIOB U (hopM
TIpe/ICTaB/IeHNSI;

OLIeHHBATh JOCTOBEPHOCTb MH(OPMALIUK;

WCMO/Ib30BaTh CPeACTBA MH(MOPMAI[MOHHBIX M KOMMYHHKALIMOHHBIX
TEeXHOJIOTUM B PElIeHWM  KOTHUTHUBHBIX, = KOMMYHUKaTHBHBIX M
OpraHM3aLMOHHBIX 3a/lau C COO/MOJeHneM TpeOOBaHUl SPrOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHbBI, PeCYPCOCOePesKeHHs], TIPABOBBIX U ITUUECKUX HOPM,
HOPM MH(OPMALMOHHOM 6e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOI'0 COJEepKaHUS B pa3/IWuHbIX (hopmarax C
yuéTOM Ha3HaueHus1 UWHbOpPMAllMM W 1eJIeBOH  ayJuTOpuHd, BbIOMpas
ONTUMaJIbHYIO (hOpMY TIpe/ICTaB/IeHUS U BU3ya/TU3al[|H.

KoMMyHHUKaTHBHbIE YHUBePCAa/TbHbIe YueOHbIe /eHCTBHUS:

OCYyIIIeCTB/ISATL OOIleHWe Ha YypoKax @U3MKA ¥ BO BHEYPOUHOU
JleATeIbHOCTY;

pacro3HaBaThb TIPEANOCHUIKM KOH(IMKTHBIX CUTyalluid W CMsTyaTth
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3JlaraTh CBOK TOYKY 3PEHMSI C UCMO0JIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMAaTb W MCIIO/Jb30BaTh  TpPEMMYLeCTBa  KOMaHAHOU U
MHWUBU/Tya/TbHON PabOThI;

BLIOMpATh TEMATUKy M MEeTO[bl COBMECTHBIX EeWCTBUN C YUETOM OOIIMX
HWHTEPeCOB Y BO3MOKHOCTEH KaXKI0r0 UjleHa KOJIJIEKTUBA;

MPUHAMAaTh LleJId COBMECTHOM [eAITeJIbHOCTH, OpraHu30BbIBaTb U
KOOD/IMHUPOBATh JeWCTBUS 110 €€ JOCTW)KEeHUIO: COCTaBJ/STh MJIaH [eUCTBUM,
pacrpeziesiitTb poJid C yUY6TOM MHEHHM y4aCTHHUKOB, 0OCYXJaThb pe3y/bTaThbl
COBMECTHOU paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/IaZla M KaXKJOr0 y4yaCTHHMKA KOMaH/bl B
OOIIMiA pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

rpejjaraTb HOBbIE TPOEKTHI, OLIEHWBAaThb W€ C TO3WULIUM HOBU3HBI,
OPWUTMHAJ/IbHOCTHU, MPAaKTUYECKOW 3HAUMMOCTH;

OCYLLeCTB/ISITh TO3UTUBHOE CTpAaTeruuyeckoe MOBeJieHWe B pa3/IMuHbIX
CUTYAI[UsIX, TIPOSIB/ISATE TBOPUECTBO ¥ BOOOpakeHHe, ObITh MHUITUATUBHBIM.

PeryisaTuBHBIE YHHUBEpPCA/IbHbIE yUeOHbIe e CTBUSA
CamoopraHu3anusa:

CaMOCTOSITe/TbHO ~ OCYLLeCTBJ/ISITh  MO3HABAaTe/bHYK) [JeATeJIbHOCTh B
obmacty GU3MKKM W aCTPOHOMHH, BBIABIATH ITPOOJEMBI, CTaBUTh U
cdopMyipoBaTh COOCTBEHHBIE 3a/]aUM;

CaMOCTOSITe/TbHO COCTaB/ISATh IJIaH pellleHHs PaCYETHBIX U KaueCTBEeHHbIX
3aja4, TI/IaH BBITIOJIHEHUSI TIPAKTHYeCKOW paboThl C yUETOM MMEROIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTeN U TIPeATIOUTeHH;

[laBaThb OLIEHKY HOBBIM CUTYaLUsIM;



pacliipsTh ~paMKd yueOHOro TIpeMeTa Ha OCHOBe  JIMUHBIX
rpeArnouYTeHul;

JlenaTb 0CO3HaHHBIA BBIOOpD, aprymMeHTUpPOBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHHBAaTh TTPUOOPETEHHBIM OIThIT;

criocobcTBOBaTh (hOPMHUPOBAHUIO M TIPOSIBJIEHUIO 3PYAWIIMHA B 00/1aCTH
¢u3MKY, TIOCTOSIHHO TIOBBIIATh CBOM 00pa3oBaTe/ibHbIM U KYJIbTYPHbIN
yYPOBEHb.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IEKT:

JlaBaTh OIIeHKY HOBBIM CHUTYAl[{siIM, BHOCUTb KODPEKTHUBHI B JIeSITe/TbHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

B/IaZileTh HaBbIKaMU T[I03HaBaTe/bHOW pedieKCMM KakK OCO3HaHUs
CoBeplllaeMbIX [IeCTBUM U MBICJIUTENbHBIX ITIPOLIECCOB, WX pe3y/bTaTOB U
OCHOBAaHU;

WCII0/Ib30BaTh TIpUEMBI  pedIeKCUU [T OLeHKA CHUTYyalldd, BbIOOpa
BEPHOTO0 pellieHus;

yMeTb OlLIeHWBaTh PUCKU W CBOEBPEMEHHO IMPUHUMATh DeIIeHHUsl M0 UX
CHW)XEHUIO;

MPUHUMATh MOTUBBI M apryMeHTbl ADYTUX TIPU aHaju3e pe3ysbTaToOB
JlesiTeTbHOCTY;

MIPUHUMATh Ce0si, IOHMUMasi CBOM HeIOCTaTKH U JOCTOMHCTRA;

MPUHUMATh MOTUBBI M apryMeHThbl JADYTUX TIPU aHajau3e pe3ysbTaToOB
JlesiTeTbHOCTY;

TIpU3HaBaTh CBOE TTPABO U TIPABO APYTHX Ha OMIMOKHU.

B mnipotiecce 10CTHXeHUs TMUHOCTHBIX pPe3y/IbTaTOB OCBOEHUS IPOrPaMMbl
no ¢usrKe [ YPOBHS cpefgHero o6iero oOpa3oBaHUS Yy OO0yYaromuUxcs
COBEpIIIeHCTBYeTCS IMOLIMOHATEHBIN VHTeJJIeKT, Tipe/iro/iaratoluii
chOpMHPOBaHHOCTb:

CAMOCO3HaHWS,  BK/IIOUAIOIETO  CIOCOOHOCTH ~ TOHWMATh  CBOE
IMOILIMOHA/IbHOe COCTOSTHWE, BHUeTb HarpaB/ieHus pa3BUTHS COOCTBeHHOM
IMOLIMOHA/ILHOU c(ephl, ObITH YBepeHHBIM B cebe;

camMOperyJ/iMpoBaHusi, BK/IHOUAIOIEr0 CAaMOKOHTPOJ/Ib, YMeHUe MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIoCOOHOCTh —a/anTHPOBaThC K
IMOILMOHA/IbHBIM HW3MEHEHUsIM U TIPOSIBJISITh TUOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEU MOTHBAL[MH, BK/IIOYAIOLLEeW CTpeMJ/IeHHE K JOCTYXKEHUIO Lie/in
U yCriexy, ONTHMU3M, UHUIIMaTUBHOCTb, YMeHHe /1eliCTBOBATh UCXO/s U3 CBOUX
BO3MOXKHOCTEH;

IMIMATUX, BK/IIOUAOI[eH CMOCOOHOCTh TIOHMMAaTh  3MOIMOHATbHOE
COCTOSIHWe [pPYTUX, YyUWAThIBaTh €ro TIpU OCYIIEeCTBJIeHWUH OOIIeHus,
CrIocoOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMATbHBIX ~ HABBIKOB, BKJ/IIOUAIOIIMX  CIIOCOOHOCTb  BBICTPAMBATh
OTHOILIEHUS C IPYTUMHU JFOABMH, 3a00TUTHCS, TIPOSIB/ISITE UHTEPeC U pa3pelaThb
KOH(JIUKTHI.

INPE/IMETHBIE PE3YJIBTATDBI

K koHily obyuenus B 10 ksacce mpeameTHbie pe3y/abTaThl Ha 6a30BOM
YPOBHE /I0J/KHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUArOIIUXCS YMEHUH:



JIeMOHCTPUPOBATh Ha TIpUMepax poJib U MeCcTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOW KapTHUHbI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEeXHOJIOTMH, B IPAKTUYECKOU JIesiTe/IbHOCTH JTHO/Ie;

YUUTHIBaTh TPaHUlIbl TPUMEHEeHUs] W3yueHHbIX (U3MUYeCKUX MOJesei:
MaTeprasbHasl TOYKa, WHeplMadbHasi CHCTeMa OTCYéTa, abCOMOTHO TBEpJOe
TeJI0, WJeaabHbIM ra3, MOJEIN CTPOEHUsl Ta30B, >KUAKOCTEHW U TBEDJIbIX Tes,
TOUEUHBIN 3/IeKTPUUECKUM 3apsi/| TIpU pellieHur Ghr3nueckKux 3a/au;

pacrio3HaBaTh (u3nUeckue SBAeHUs (MPOLecChl) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MeXaHUKH, MOJIEKY/SIPHO-KMHETUYECKOM TeOpUM CTPOEeHUSs
BellleCTBA U SJIKTPOJMHAMUKMU: DaBHOMEDHOE U  PaBHOYCKODEHHOe
NIpSIMOJIMHEHOe  IBIDKeHWe, CBOOOAHOe TiafieHWe Tesl, [ABWKeHWe TI0
OKDY>KHOCTH, WHepLYs, B3auMofeiicTBue Ten, gauddysus, OpoyHOBCKOe
JBIDKeHWe, CTPOeHHe >KUJKOCTeN W TBEPABIX Tesl, U3MeHeHre 00bEéMa Tes Mpu
HarpeBaHuUM (OXJaXKJeHUM), TEIJI0BOe pPaBHOBeCHe, UCTIapeHue, KOH/leHCallus,
TJIaB/ieHWe, KPUCTa/uIU3alysi, KWIeHWe, BJIaXHOCTh BO3/lyXa, MOBbBILLIEHUE
JlaBJieHUs1 Ta3a MpUA €ero HarpeBaHWHW B 3aKPbITOM COCYyZe, CBSI3b MEXIY
rapaMeTpaMM COCTOSIHMSI Tra3a B H30MpoLeccax, 3JeKTpu3auus Tesl,
B3aMMO/IeHMCTBUE 3apsi/IOB;

OIMUCHIBAaTh MeXaHUUECKOe ABMXeHUe, UCTI0Jb3ys (hu3ndecKre BeJIUUrHbI:
KOOpJMHAaTa, IyThb, IepeMelleHre, CKOPOCTb, YCKODEeHHWe, macca Teja, CHUia,
MMIYJbC  Tejla, KWHEeTHYecKas  SHeprus, IOTeHUWa/JbHasi  SHeprus,
MexXaHhueckasi paboTa, MexaHWUeCKasl MOII[HOCTb; TIPH OIMMCAHWHW TTPABUIbHO
TPAKTOBaTh (DU3MUECKUM CMBIC/T HCTIOMb3YEeMbIX BEIMUMH, UX 0003HaueHus U
eIMHULIbI, HAXO/IUTb (POPMY/JIbl, CBSI3bIBAIOLIME JAHHYIO (PU3UUECKYIO0 BeTUUUHY
C APYTUMH BeJIMUMHAMY;

OMUCHIBaTh W3yYeHHbIE TEIJIOBble CBOMCTBA Te€J U TEIJIOBbIE SIBJICHUS,
WCronb3ysi (r3uueckue BeWUUHBI [laBjieHUWe Tras3a, TemIiiepaTypa, CpejHsis
KUHEeTHUYeCKast SHEepPrus Xa0TUYeCKOro JIBIDKEHUST MOJIEKY/T,
CpelHEeKBa/IpaTUUHAsi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TeIUIOThbl, BHYTPEHHSIS
3Heprus, pabota Taza, Ko03hGUIMEHT TI0/Ie3HOTO /IeWCTBUSA  TErIOBOrO
JIBUTATessi; TIPU OINWCAHWU TPaBUJIBHO TpPaKTOBaTh (DHU3UUECKUM CMBIC/
WCTIO/Ib3YEMbBIX BeMUMH, WX 0003HaUeHUs U eJUHUI[bI, HaXOJUTh (HOPMYIIbI,
CBsI3bIBAIOIIME IaHHYIO (PU3NUECKYIO BeJIMUMHY C JPYTMMU BeJTMUMHAaM;

OMMUCBIBaTh  U3yYEeHHble  3JIeKTPUYECKHEe CBOWCTBAa BeIlecTBa U
3/IeKTpUUeckue siBjieHusi (MpOLecchl), MCMOJb3ysd (U3nueckde BeTUUUHbI:
57IEKTPUYECKUM 3apsi/l, 37IEKTPUUeCKOe M0Jie, HAalpsUKEHHOCTh MOJisA, MOTeHLUal,
Pa3HOCTh TOTEHLUA/IOB; TIPU OIMMCAHWW TIPABU/IBHO TPAKTOBaTh (hH3UUeCKUit
CMBIC/T UCITO/Ib3yeMbIX BeJWUMH, WX 0003HAueHWs W eAWHHIIbI; YKa3bIBaTb
dbopMy/bl, CBsi3bIBalOIME [JaHHYH0 (U3NUECKYI0 BeJWYMHY C [JIpyrUMU
BeJINUMHAMUY;

aHa/M3MpoBaTh  (U3MUecKrWe TIPOLeCcChl U SIBJIEHUS, UCIOJb3Yys
¢dur3nueckre 3aKOHbI W TIPUHIUIIBI: 3aKOH BCceMUpHOro Ttsarotenus, I, 11 u III
3aKOHbI HBIOTOHA, 3aKOH COXPaHEHUsI MeXaHWYeCKOW SHeprud, 3aKOH
COXpaHEeHUs] UMITy/IbCa, MPUHLUIT CyMepro3vULIUU CUJI, TIDUHLIUI PaBHOMPAaBUS
VHEpLUA/IbHBIX CHUCTEM OTCUéTa, MOJEKY/ISIPHO-KUHETUYECKYI0 TeOpHH0
CTPOEHMUsI BeIleCTBa, ra30Bble 3aKOHBI, CBSI3b CpeJHeM KWHETUUeCKOM SHepruu
TETUIOBOTO [IBWKEHHUSI MOJIEKYJl C abCOFOTHOW TeMIiepaTypOu, TiepBbiii 3aKOH
TepMOJVHAMUKH, 3aKOH COXPaHEHUsl 3/IeKTPUUeCKOro 3apsifia, 3akoH KyoHa,
MpU 3TOM pa3/MyaTh CA0BECHYH0 (OpPMY/MPOBKY 3aKOHa, er0 MaTeMaTUuecKoe
BbIp@KEHHE U yCJIOBHS (TPaHULIbI, 00/1aCTH) IPUMEHUMOCTH;



OOBSICHITH OCHOBHbIE TIPUHIWIBI [eWCTBUS MallliH, TPHUOOPOB U
TeXHUUYECKHUX YCTPONCTB; pPa3uuaTh YCAOBUS X 0€30MacHOTO MCTIO/Ib30BaHUS
B ITOBCeJTHEBHOM JKU3HU;

BBITIOJIHATh SKCIIEPUMEHThI M0 HWCCAe[0BaHUIO (DU3NUECKUX SIBJIEHUU U
MPOLIECCOB C MCIO/b30BaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHWH, MPU 3TOM
¢dopMmysvpoBath TpobseMy/3ajauy W THUIOTe3y ydeOHOro SKCIiepUMeHTa,
coOupaTh YCTAaHOBKY W3 TIPeJJIOKeHHOTO 000pyZi0BaHUs, MPOBOAUTH OIBIT U
dbopMyMpoBaTh BHIBO/bI;

OCYILIEeCTB/ISITh TPsSiIMble U KOCBEHHble M3MepeHUsi (hH3UUeCKUX BeUUMH,
NP 3TOM BBIOMpATh OMTUMAJ/ILHBIM CTIOCOO W3MepeHUs M HCIO0Jb30BaTh
M3BECTHbIE METO/Ibl OLIEHKHU MOrPEIIHOCTeN U3MepeHUl;

WCCNeIoBaTh 3aBUCUMOCTU MeXAY (PU3NUeCKUMM BeJIMUMHaMU C
WCII0/Ib30BaHKEM TIPSIMBIX W3MEPEHWM, TIPU 3TOM KOHCTPYMPOBaTh YCTAHOBKY,
(bUKCUpoBaTh pe3y/bTaThl MOJYUeHHON 3aBUCUMOCTU (DU3NUECKHUX BEJUUMH B
BU/Ie TabMIl U TpadyKOoB, [ie/laTh BBIBO/BI TI0 pe3y/bTaTaM UCC/IeZIOBAHNS;

cobmoziaTh TIpaBW/ia 06e301acHOro Tpy/a TpY TTPOBeJeHUH UCC/eI0BaHUI
B paMKax y4eOHOro 3KCTepuMeHTa, yueOHO-HCC/Iej0BaTe/TbCKOM U TPOEKTHOMN
JleATeJIbHOCTU  C  WCMOJIb30BaHWEM  U3MEpPUTENIbHBIX  yYCTPOWCTB U
nabopaTropHOT0 000py/10BaHUS;

pelllaTb pacuéTHble 3aZaud C SIBHO 3a/laHHOM (DU3MUYeCcKOW Mojesblo,
WCIoNb3ysi ¢Gr3uueckue 3aKOHbI W TPUHIIUIBI, HA OCHOBE aHajau3a yC/IOBUS
3a/laud BBIOMPATh (U3MUECKYIO MO/E/b, BbIAE/ATh (U3MUECKHe BEIUYHHBI U
dopMyibl, HeOOXOANMbBIe ISl €€ pellleHus], IPOBOAUTh PACUETHI U OLIeHHWBATh
peasibHOCTb TO/TyYeHHOT0 3HaueHus (hr3uuecKoul BeJIMUKHbI;

peliaTh KaueCTBEHHbIe 3a/lauu: BbICTParBaTh JIOTUYEeCKU
HEMPOTHMBOPEUYMBYIO LIEMOYKY PAaCCY’KJE€HUU C OMOPOW Ha U3yYeHHbIe 3aKOHBI,
3aKOHOMEPHOCTU U (PU3nUecKue siBIeHUS;

WCTO/Ib30BaTh  TPA  pellleHuH  y4eOHBIX  3aflau  COBpeMeHHbIe
vH(OpMal[MOHHbIe  TeXHOJIOTUM  [Isi  TIOMCKa, CTPYKTYPUPOBaHWUS,
VHTEepIIpeTaliui W  TIpe/iCTaB/eHrss yuyeOHOW W HAyUHO-TIOMYJ/IIPHOMN
vH(opMalMy, TIOy4YeHHOM U3 pa3/iMuHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh MOJyuyaeMyr0 UH(PpOpMaLIUIO;

MIPUBOJIUTh TIpUMEPhI BK/IaZla POCCUMCKMX U 3apyOeXKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHe HayKH, OObSCHEHHe IIPOL[eCCOB OKPY’Karoll[ero MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUMU;

WCI0/1b30BaTh TeOpeTuueckKre 3HaHus 1Mo (r3uKe B MOBCEeHEBHOW XU3HU
ot obecrieueHusi 6e30mMacHOCTH TIpU  oOpailjeHMM C  TipubopamMu U
TeXHUUECKHMH YCTPOMCTBAMH, [I/I1 COXPaHEeHUs 37I0POBbs U COBO/FOZIeHUs] HOPM
5KOJIOTUUECKOT0 TIOBEJIeHUs B OKPY>Katoller Cpefie;

paboTatb B TpyIMe C BBHITIOJHEHWEM pa3/MUHbIX COLMAIBHBIX POJIeH,
TJIAHUPOBaTh PabOTy TPyMIbl, paljMOHAIBHO paCIpefie/isiTh 00s3aHHOCTU U
IJIaHAPOBaTh JIeITeJIbHOCTb B HECTaHJApTHBIX CUTyalusX, aJeKBaTHO
OLIEeHMBaTh BK/IaJ, KaXJOr0 W3 YYaCTHUKOB TPyNOlbl B  pelleHue
paccMaTpUBaeMOM Mpo0/IeMbI.

K koHily obyuenus B 11 kjiacce mpeameTHble pe3y/abTaThl Ha 6a30BOM
YPOBHE /I0/DKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

JIeMOHCTPUPOBATh Ha TIpUMepax poJib U MeCcTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOW KapTHUHbI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B TPAaKTUUECKOM esATeIbHOCTH JIOZieH, 11eJIOCTHOCTb U eIMHCTBO
(bur3uUecKoil KapTUHbI MUPa;



YUUTHIBaTh TPaHUlIbl TPUMEHEeHUs] W3yueHHbIX (U3MUYEeCKUX MO/esei:
TOYEUHbIA 3/1€KTPUUYECKUM 3apsifl, Jilyd CBeTa, TOUEUHbIM WCTOUYHUK CBeTa,
s/lepHasi MOJZieJib aTOMa, HYKJOHHasi MOJieJib aTOMHOTO sijjpa TIpU pellleHrur
bur3nueckux 3azau;

pacrio3HaBaTh (H3UUeCKHe sBjIeHUs (MPOLecchl) U OOBACHATL WX Ha
OCHOBe 3aKOHOB 9J/IEKTPOJMHAMHUKM M KBAHTOBOM (U3UKHU: 3eKTpyUueckast
TPOBOIMMOCTD, TEIJIOBOe, CBETOBOE, XMMHUUeCKOe, MarHUTHOe JeliCTBUSI TOKa,
B3aUMO/IEICTBME  MarHUTOB, 3/eKTPOMAarHUTHas  WHAYKLUS,  JIelCTBUe
MarHUTHOTO TIO/II Ha TIPOBOJHUK C TOKOM M JIBWKYIIWMCS  3apsif,
3/IeKTPOMAarHUTHbIE KOJIe0aHWSI M BOJIHBI, ITPIMOJIMHEMHOEe paclpoCTpaHeHue
CBeTa, OTpakeHue, TpesioM/ieHue, nHTepdepeHLUs, JUudpakiys 1 MoJspr3alis
CBeTa, JIMCIiepcus cBeTa, poTo3nekrpuueckuii 3pdekTt (hoTo3adpdekT), cBeToBOE
JlaBjieHMe, BO3HMKHOBEHME JIMHeMuaToro CreKTpa aTomMa BOZOpo/a,
ecTeCTBeHHasl U UCKyCCTBEeHHasl paZlu0AaKTUBHOCTh;

OIMUCHIBATh M3yueHHbIe CBOMCTBA BelllecTBa (3/IeKTpHUecKrie, MarHUTHBIE,
ONTUYECKUe,  JIEKTPUUECKYI0  TIPOBOJJUMOCTh  pa3/iMuHbIX  Cpel])) U
3/IeKTPOMAarHuTHbIe siBleHUs (TIPOLIeCChl), UCTIO/b3Ys (PU3rueckre BeTMUUHbI:
37IeKTPUUECKUI 3apsiji, CK/la TOKa, 3/IeKTpUUeCcKoe HarlpsbkeHue, 3/IeKTpudecKkoe
COTIPOTHB/IEHWe, Pa3HOCTb TIOTEHIIMAIOB, 3JIeKTPOJABIIKYIIas Ccuia, paboTta
TOKa, HWHJYKIMS MarHUTHOrO TmoJjsi, cuna Awrmepa, cuna JlopeHiia,
VH/JYKTUBHOCTb KAaTYIIKWU, SHEPrusi 3JIeKTPUUeCKOr0 U MarHUTHOTO TOJieH,
Nepuoz, ¥ YacToTa KojebaHuii B KomebaTe/lbHOM KOHTYPE, 3apsifi ¥ CHjia TOKa B
mpoijecce TAapMOHMUYECKUX  3IeKTPOMAarHUTHBIX  KojebaHul, (oKycHoe
pacCcTosiHie U ONTHYecKasi CH/a JIMH3bI, P OMHMCAHUM MPaBUIbHO TPAKTOBATh
(bU3MUeCKU CMBICT WCIOJ/Ib3YeMbIX BeMUMH, MX 0003HaueHUs U eIUHULIBI,
yKa3biBaTh (HOpPMYJ/ibl, CBSI3bIBalOIlMe [aHHYI0 (U3UUECKYI0 BeIMUYUHY C
JIPyrUMU BeJTMUMHAMU;

OMUCHIBAaTb H3yuyeHHble KBAHTOBbIe SIBJIEHWUSI W TIPOLIECChI, UCIO/b3Ys
bu3nueckre BeTUUMHBI: CKOPOCTh 371€KTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI U
yacToTa CBeTa, SHePrus U UMMY/IbC (POTOHA, Mepuoj, MoJypacrajia, SHeprus
CBSI3M aTOMHBIX Si/iep, MPU OIMCAHWK IIPaBWIbHO TPaKTOBaTh (PU3MUeCKuid
CMBIC/T WCITO/b3yeMbIX BeJIMUMH, WX 0003HaueHHs W eAWHUIIbI, YKa3bIBaTb
dbopMy/bl, CBsi3bIBAIOIME JaHHYH (U3NUECKYI0 BeJWUMHY C [JIpyrUMU
BeJIMUMHAMH, BEIUMC/ISATH 3HaueHue (hU3uuecKoi BeJTMUUHBI;

aHa/M3MpoBaTh  (U3MUecKrWe TIPOLeCcChl U SIBJIEHUS, UCIOJb3Yys
du3rnueckre 3aKOHbI M TIPUHLUMBL: 3akK0OH OMa, 3aKOHBI 110C/Ie/[0BaTe/IbHOI0 1
rapajjielbHOrO COe[IUHeHUs TPOBOJAHUKOB, 3akKoH /[Ikoyss—JleHila, 3aKoH
3/IeKTPOMarHUTHOM WHAYKIMM, 3aKOH TMPSIMOJIMHEMHOr0 pPaclpOCTpaHeHuUs
CBeTa, 3aKOHbl OTPa)KEHUsI CBeTa, 3aKOHbI TIPeJIOMJIEHUs] CBeTa, ypaBHeHHe
OnHITelHa A1 PpoToaddekTa, 3aKOH COXpaHeHUsl SHePTUU, 3aKOH COXpaHeHUsI
HMMITy/IbCa, 3aKOH COXPAaHeHUs 3JIEKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO UMCJIa, MOCTY/IaThl bopa, 3aKOH paiIMOaKTUBHOTO pacrajia, Mpu 3TOM
pa3uMyaTth CJOBECHYIHO (OPMYJIMDOBKY 3aKOHa, €ro maTeMaTHyecKoe
BbIp@KEHHe U yCJIOBHS (TPaHULIbI, 00/1aCTH) TPUMEHUMOCTH;

orpe/ie/iiTh ~ HarpaB/eHWe BEeKTOpa WHAYKIMM MarHUTHOTO  TOJisi
MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa U CuJ/ibl JIopeHI|a;

CTPOUTb M ONMHUChIBaTh M300pa)keHHe, CO3[jaBaeMoe TUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDL 9KCIIEPUMEHThI 10 MCCAe[OBaHUI0 (DU3UUECKUX SIBJIEHUM U
TIPOLIeCCOB C MCII0/b30BaHHEM TPSMbIX U KOCBEHHBIX M3MEpeHMii: MpU 3TOM
dopMmysvpoBath TpobeMy/3ajlady W THUIOTe3y ydeOHOro SKCIiepuMeHTa,



cobupaTh YCTAaHOBKY W3 TIPeJJIOKeHHOTO 000pyZi0BaHUs, MPOBOAUTH OIBIT U
dbopMyMpoBaTh BHIBO/bI;

OCYILIEeCTB/ISITh TPsIMble U KOCBEHHble M3MepeHUsi (hH3UUeCKUX BeUUMH,
MpU 3TOM BBIOMPATh OMTUMAJ/ILHBIM CTHIOCOO W3MepeHUs M HCTI0Jb30BaTh
W3BECTHbIE METO/Ibl OLIEHKH MOrPEIHOCTeN U3MepeHUl;

WCCNeIoBaTh 3aBUCUMOCTUA (PU3NUYECKUX BeJMUMH C HCIOIb30BaHUEM
MPSIMBIX W3MEPeHUi: TIPU 3TOM KOHCTPYMPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3y/IbTaThl MIOYUeHHOW 3aBUCUMOCTU (hH3UUECKHX BEJTMUMH B BHUje TaOIMI] U
rpa(uKoB, fiesiaTh BbIBO/bI 110 pe3y/ibTaTaM HUCC/e0BaHMUS;

cobmoziaTh TIpaBWIa 6e301acHOro Tpy/ia TpY TIPOBeJeHUH UCC/eI0BaHUI
B paMKax y4eOHOro 3KCTepuMeHTa, yueOHO-HCC/Iej0BaTe/TbCKOM U TTPOEKTHOMN
JlesiTeTbHOCTU ~ C  WCMOJIb30BaHWEM  U3MEePUTE/IbHbIX  YCTPOWCTB U
nabopaTropHOTo 000py/10BaHUS;

pelllaTb pacuéTHble 3aZaud C SIBHO 3a/laHHOM (DU3MUYeCcKOW Mojiesblo,
WCIob3ysi ¢Gr3uueckue 3aKOHbl W TPUHIIWIBI, HA OCHOBE aHaju3a yC/IOBUS
3a/laud BBIOMPATh (U3MUECKYIO MO/E/b, BbIAE/ATh (U3MUECKHUe BEITUYHHBI U
dopMyibl, HeoOXOANMBIe [l € pellleHus], IPOBOAUTh PACUETHI U OLIeHHWBATh
peasibHOCTb TO/TyYeHHOT0 3HaueHus (hr3uueCcKoul BeJIMUMHbI;

peliaTh KaueCTBeHHbIe 3a/laum: BbICTPAUBaTh JIOTUYeCKU
HEeTpOTUBOPEUUBYIO 1IeTIOUKY pacCy’K/|eHH C OMOopoi Ha M3yuyeHHble 3aKOHbI,
3aKOHOMEPHOCTU U (PU3nUecKue siBIeHUS;

WCTO/Ib30BaTh  TPA  pellleHuH  y4eOHBIX  3aflau  COBpeMeHHbIe
vH(OpMal[MOHHbIe  TeXHOJIOTUM [ TIOMCKa, CTPYKTYPUPOBaHUs,
VHTEepIIpeTaliii W  TIpe/iCTaB/eHrss yuyeOHOW W HAyUHO-TIOMYJ/ISPHOMN
vH(opMalMy, TIOlyYeHHOM U3 pa3/iMuHbIX UCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh MOJyuyaeMyt0 UH(POpPMaLIUIO;

OOBSICHITh TIPUHLIMIIBI IeUCTBUS MallliH, TIPUOOPOB U TeXHUUECKUX
yCTPOMCTB, pa3nuuaTh yCJIOBUS WX 0e30MacHOr0  WCMOMb30BaHUS B
TOBCeIHEBHOM >KU3HHU;

MIPUBOJIUTh TIPUMEPhI BK/aZla POCCUMCKMX U 3apyOeXKHBIX YUEHBIX-
(HU3MKOB B pa3BUTHE HayKH, B 00BsSICHEHHE MPOILIECCOB OKPY)KAIOIIero Mypa, B
pa3BUTUE TEXHUKU U TeXHOJIOTUM;

WCII0/1b30BaTh TeopeTuueckre 3HaHus 1Mo (r3UKe B MOBCEHEBHOW XXKU3HU
onst  obecrieveHusi 0e30mMacHOCTH TIpU  oOpailjeHMM C  TipubopamMu U
TeXHUUECKUMH YCTPOMCTBAMH, [I/I1 COXPaHEeHUs 37I0POBbs U COB/FOZIeHUs] HOPM
9KO0JIOTMYeCKOTr0 TIOBe/IeHUs B OKpYyKatollleli cpejie;

paboTatb B TpyIMe C BBHITIOJHEHWEM pa3/MUHbIX COLMAIBHBIX PpOJIeH,
TJIAHUPOBaTh pabOTy TPyMIbl, palfdOHAIBHO paCIpefie/isiTh 00s3aHHOCTU U
M7IaHUPOBATh  JIeSIiTeJIbHOCTb B HECTaHZAPTHBIX CUTyalUsiX, aJleKBaTHO
OlleHWBaThb BKJ/aJi KaXJOro M3 YYaCTHUKOB TPYIIbI B  pellieHue
paccMaTpUBAeMOM Mpo0/IeMbI.



TEMATHUYECKOE IVIAHUPOBAHUE

TeOpUHn

10 KJ/IACC
HauMeHoBaHHe KosinuecTBO uacoB
No OnekTpoHHbIe (MU poBHIe)
Pa3/ie/IoB U TeEM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
IpOrpamMmsl padoTsl paboThI
Pazpen 1. PUU3UKA 1 METO/JbI HAYUHOI'O ITIO3HAHUSA
11 ®dui3uKa U MeTO/Ibl 5 bubmiorteka LJOK
' HAy4HOI'O MO3HAHMs https://m.edsoo.ru/7f41bf72
Ntoro no paspeny 2
Pa3zpen 2. MEXAHUKA
bubmoreka LJOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
2.2 Huramika 7 https://m.edsoo.ru/7f41bf72
3aKOHBbI BuG LOK
nbnoreka
2.3 COXPAHEHHA B 6 1 1 https://m.edsoo.ru/7f41bf72
MeXaHUKe
Nroro no pa3zpeny 18
Pazpgen 3. MOJIEKYJ/ISIPHASI ®UU3UKA U TEPMO/IUHAMUKA
OcHOBBI
MOJIEKYJISIPHO- bubmoteka LIOK
3.1 . 9 1
KUHETUYeCKOU https://m.edsoo.ru/7f41bf72




30 OCHOBBI 10 bubmoreka LIOK
’ TepMOJAVUHAMUKU https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSIHUSI c bubmoreka LIOK
' BemjecTea. Pa3oBbie https://m.edsoo.ru/7f41bf72
repexo/ibl
Ntoro no pa3zpeny 24

Pazpen 4. DJIEKTPOJJUHAMUKA

4.1 DJIeKTpOCTaTUKa 10 Bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN
40 5/IeKTPUYECKUU TOK. 1 bubmoteka LIOK
' TOKM B pa3/IMuHbIX https://m.edsoo.ru/7f41bf72
cpezax
Uroro nio pasgeny 22
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO
YACOB IIO 68

[TPO'PAMME




11 K/TACC

HauMeHoBaHue KosmuecTBo yacoB
No OnekTpoHHbIe (UG poBHIe)
pas3je/ioB U TeM KonTpoabHsbie IIpakTnueckue
n/n Bcero oOpa3oBare/IbHbIEe PeCypChI
MporpaMmabI padoThI padoThI
Pazpgen 1. DJIEKTPOJIJUHAMUKA
MarsuTtHoe 110J1€. Eu6 LIOK
nomoTeKa
11 IeKTpOMArHHUTHAs! 1 1 3 https://m.edsoo.ru/7f41c97c
VHIYKLHS
Wtoro no paspeny 11
Pa3pen 2. KOJIEBAHUSA 1 BOJTHBI
MexaHuueckue U
bubmoreka LIOK
2.1 3/1IeKTPOMAarHUuTHLIE 9 1
https://m.edsoo.ru/7f41c97c
KoJ1ebaHus
MexaHuueckue U
2.2 3JIEKTPOMAarHUTHbIE 5 1 Bubnmorexa TIOK
’ p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmmoreka IIOK
2.3 Onryika 10 3 https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pa3sen 3. OCHOBBI CITEIIAJTIbHON TEOPYN OTHOCHUTE/IbHOCTH

3.1

OCHOBBI CrielfaaIbHOM
TEeOpUH
OTHOCHUTE/IbHOCTH

bubmoreka LIOK
https://m.edsoo.ru/7f41c97c




Wtoro no pazpeny 4

Pa3pen 4. KBAHTOBAS ®U3NKA

41 OneMeHTbI KBaHTOBOM 6 Bubmioreka IIOK
) ONTUKU https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
4.2 C
TPOEHHE atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
4.3 A
TOMHOE ARDO > https://m.edsoo.ru/7f41c97c

Wtoro no paspeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUHA U ACTPOPU3NKHN

51 OJiIeMeHTbl aCTPOHOMUU 7 1 bubmoTeka LIOK
' Y acTPOPU3UKU https://m.edsoo.ru/7f41c97¢
Wtoro no paspeny 7

Paszpen 6. OBOBHIAROIIEE IIOBTOPEHUE

6.1 Ob6obmaroiiee 4 bubmmoreka IIOK
' [IOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Wtoro no paspeny 4
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/IACC
Ne KoiunuyecTrBo yacos
JJIEKTPOHHBIE
Jara nudpoBbIe
n | Tema ypoka KoHTpo/ibHbIE IIpakTHUecKue
Bcero HU3yYeHUs obpa3oBare/bHbIe
/ paboThI paboThI
pecypchbl
n
®u3MKa — HayKa 0 TIpupoJe. bubmoreka [IOK
1 HayuHble MeTO/ibI TTO3HAHUS 1 02.09.2024 https://m.edsoo.ru/ff0c32e
OKpY>Karol1lero Myupa 2
Posib 1 MecTo pU3MKM B
OpPMMPOBaHUU
2)015 EMI)EHHOﬁ Hay4yHOU Brb/morexa LOK
2 P Y 1 05.09.2024 https://m.edsoo.ru/ff0c33e
KapTHHBI MUDA, B 5
MIPaKTUUeCKOH JleITe/IbHOCTH -
Jofien
MexaHnueckoe [BIOKEHHe.
OTHOCUTE/ILHOCTD bubmoteka LIOK
3 MeXaHUUeCKOro IBUKeHHS. 1 09.09.2024 https://m.edsoo.ru/ff0c350
[TepemeriieHre, CKOPOCTB, 8
yCKOpeHue
PaBHOMEDHOE bubmoreka IIOK
4 p - 1 12.09.2024 https://m.edsoo.ru/ff0c362
NIPSIMOJIMHEMHOe IBIKeHHe 0
5 PaBHOYCKOpeHHOe 1 16.09.2024 bubmorteka LIOK
TIPSIMOTMHEHOe /IBY)KeHHe https://m.edsoo.ru/ff0c372




€

CBoOo/1HOE TIa/IEHHE.

bubmoreka LIOK

6 YckopeHue CBOOOHOTO 19.09.2024 https://m.edsoo.ru/ff0c39c
TnajieHust c
KpuBonnHeliHOe JBIDKeHHe. bubmoteka LIOK

7 [IBv>KeHMe MaTepHUaTbHOU 23.09.2024 https://m.edsoo.ru/ff0c3ad
TOYKH TI0 OKPY>KHOCTH a
[TpUHLIUIT OTHOCUTE/ILHOCTU
lNamunes. HepuyanbHble Bnbmiorexa [JOK

8 i . 26.09.2024 https://m.edsoo.ru/ff0c3be
cucreMsl orcuerta. [lepsbin 8
3aK0H HbroTOHa a
Macca tena. Cuna. IlpuHiun
cymneprio3uiuu cui. Bropoit Bubmioreka IOK

9 Y ] 30.09.2024 https://m.edsoo.ru/ff0c3be
3aKOH HberoTOHa A1t 3
MaTepuasabHOU TOUKU a
Tpetuii 3akoH HbroTOHa /17151 Brbmiorexa [JOK

10 P A 03.10.2024 https://m.edsoo.ru/ff0c3be
MaTepuabHbIX TOUeK 3
3aKOH BCEMHPHOI'0
TaroTeHusi. Cusa TsHKecTu Brbmaorexa [OK

11 ' ' 07.10.2024 https://m.edsoo.ru/ff0c3d0
[TepBast KocMHUUecKast 0
CKOPOCTb =
Cuna yripyroctu. 3akoH Bubmiorexa [OK

12 ' 10.10.2024 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3

13 | Cwna Tpenus. KoadduimeHTt 14.10.2024 bubmioreka LIOK

Tpenus. Cua

https://m.edsoo.ru/ff0c3f7




COIIPOTHUBJIEHUA TTPU

[IBUWKEHUH TeJla B )XKUIKOCTH 6
WJIU Tase
[ToctymnaresibHOe U
BpalllaTesibHOE IBVKEeHUe
bubmorteka LIOK

abCoJII0THO TBép,Z[OFO TeJIda.

14 17.10.2024 https://m.edsoo.ru/ffO0c41a
MowmeHT cusbl. [11euo cumbl. 6
YcoBus paBHOBeCUst a
TBEpPJOro Tesna
NmMnynbc maTepuanbHOU
TOYKH, CUCTEMBI
MaTrepuabHbIX TOUEK. Brbmiorexa [OK
15 21.10.2024 https://m.edsoo.ru/ff0c43d
Nmnynbc cumnel. 3akoH 6
COXpaHeHH!st UMIYJIbCa.
PeakTuBHOE ABMKEHUE
PaboTa 1 MOIITHOCTb CHJIBI.
Kunertnueckas s3Heprus bubmuoreka LIOK
16 | MarepuasbHOM TOUKH. 24.10.2024 https://m.edsoo.ru/ff0c450
Teopema 006 U3MeHeHUH 2
KUHETUYeCKOU SHeprum
[ToTeH1anbHasA SHEPrus.
[ToreHLanbHas SHeprus
N bubmiorteka LIOK
17 YNPYTO ACQOPMHPOBAHHO} 28.10.2024 https://m.edsoo.ru/ff0c461
npy>xuHbl. [loTeHIManbHas a
3Heprus Tejia BOM3U N
TIOBEPXHOCTU 3eM/IU
18 | IloTteHuuanbHbIE U 31.10.2024 Bbubmoteka LIOK




HeroTeHIMabHbIe CHJTbI.
CBs13b pabOoTHI
HeTOTeHIMaIbHbIX CUJI C
M3MeHeHHeM MeXaHUUeCKon
JHEPIUU CHCTEMBI TeJl. 3aKOH
COXpaHeHUs MeXaHU4YeCKOU
SHepruu

https://m.edsoo.ru/ff0c478

19

JlabopaTopHast pabota
«/ccnenoBaHue CBsI3U
paboThI CUJIBI C U3MEHEHHeM
MeXaHUUYeCKOW SHePruu Teja
Ha TIpUMepe PaCTsKeHMUsT
PE3MHOBOIO JKI'yTa»

11.11.2024

20

KoHnTposbHast paboTa 1o
TeMme «KrHemaTHKa.
[dvHamMyKa. 3aKOHBbI
COXpaHeHHUsI B MeXaHUKe»

14.11.2024

bubmoTeka LIOK
https://m.edsoo.ru/ff0c4b?7
4

21

OCHOBHBIE [10/I0’KeHUs
MOJIEKY/IIPHO-KWHeTUYEeCKON
Teopuu. bpoyHOBCKOe
nBwkenue. duddysus

18.11.2024

bubmioTteka LIOK
https://m.edsoo.ru/ff0c4dc
2

22

XapakTep JABWKeHUS U
B3aUMO/IEMCTBUS YaCTHI]
BelrjecTBa. Mogienu
CTPOEHUS ra30B, KUJKOCTen
U TBEPABIX TeJl

21.11.2024

23

Macca MoJeKy.I.

25.11.2024




KommuecTBo BeljecTBa.
[TocrosiHHasi ABorazipo

24

TersioBoe paBHOBecHe.
TemnepaTypa u eé
usmepenue. [llkana
TeMrieparyp Llenbcus

28.11.2024

25

WneanbHbiii ra3 B MKT.
OcHoBHoe ypaBHeHre MKT

02.12.2024

bubmoreka LIOK
https://m.edsoo.ru/ff0c4fd
e

26

Ab6contoTHasi TeMriepaTtypa
KakK Mepa cpeJiHel
KUHEeTUUeCKOW 3Hepruu
JBYDKEHUS] MOJIEKY/I.
YpaBHeHre MeH[ienieeBa-
KnarnetipoHa

05.12.2024

bubmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH [anbToHa. ['a30BbIe
3aKOHBI

09.12.2024

28

JlabopaTopHast paboTa
«ccnepoBanue
3aBUCHMOCTH MEXY
rlapamMeTpaMH COCTOSTHHUSI
pa3pe’keHHOro ra3a»

12.12.2024

29

W3onporieccsl B HjeaabHOM
rase U ux rpaguueckoe
Tnpe/iCTaBleHne

16.12.2024

bubmoteka LIOK
https://m.edsoo.ru/ff0c570
e

30

BuyTpenHss sHeprus
TepMOJNHAMUYECKOMN

19.12.2024

bubmoreka [IOK
https://m.edsoo.ru/ff0c595




CUCTEMBI U CII0COOLI eé
usMeHeHus1. Komuectso
TeTUIOThI U pabora.

BHyTpeHHsIs1 sHeprus :
0/IHOAaTOMHOT0 U/leanbHOr0
rasa
bubmoTeka LJOK
31 | Bugpl Tenionepenauu 23.12.2024 https://m.edsoo.ru/ff0c5¢3
6
Y nenbHast TeI0EMKOCTb
Beliectsa. Kommuectso bubnuoreka LIOK
32 | TemiOTHI NpU 26.12.2024 https://m.edsoo.ru/ff0c5c3
Terionepesave. 6
ApmabaTHbIi TIporiecc
[TepBbIii 3aKOH
33 TepMOJVUHAMUKYU U ero 09.01.2025 bubmioreka LJOK
MpUMEHeHHe K https://m.edsoo.ru/ffOc5efc
r30rpoLeccam
HeobpaTtrmocTh MporieccoB bubmoteka LJOK
34 | B npupoge. Bropoii 3akoH 11.01.2025 https://m.edsoo.ru/ff0c623
TepPMOMHAMUKH 0
. Bubnuoreka IJOK
35 HPHHHHT Aenctsnst it KI1J] 13.01.2025 httDs://m.edsocl)_.[ru/ffOCGOO
TEeTJIOBOM MalllMHBI .
36 | Lwukn Kapho u ero KIT/I 16.01.2025
37 OKonoruueckuie rpooIeMbl 50.01.2025

TEIVIOOHEPreTUuKu




O6061aroLuii ypoK

bubmoreka LIOK

38 | «MonekynspHas (pu3MKa. 23.01.2025 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKI» 8
KontposnbHast paboTa no
TeMe «MoJiekyJisipHas Brb/morexa OK
39 27.01.2025 https://m.edsoo.ru/ffO0c6a5
¢u3vka. OCHOBBI 0
TEePMO/IMHAMHKH!»
[Tapoobpa3oBanue u Bbubmoteka LIOK
40 | koHpeHcauus. Mcnapenue u 30.01.2025 https://m.edsoo.ru/ff0c63b
KUTIEHHEe b
AbcomoTHas 1 bubmiorteka LJOK
41 | oTHOCUTeNbHAas BJaXKHOCTh 03.02.2025 https://m.edsoo.ru/ff0c64d
BO37yxa. HachlieHHbIl map 8
Teéppaoe Tesno.
Kpucrannmnueckue u
aMmopdHbIe Tesa. bubmioreka LJOK
42 | AHHU30TpOIUS CBOMCTB 06.02.2025 https://m.edsoo.ru/ff0c65f
KpHucTauioB. XKuakue 0
Kpuctasuibl. CoBpeMeHHbIe
MaTepHaJbl
I1naBnenue u
KpUCTasTu3alys. Y ienbHast Bubnmorexa [JOK
43 10.02.2025 https://m.edsoo.ru/ff0c670
TeTI0Ta TUIaB/IeHusl. 3
Cybmimariust -
YpaBHeHMe TerI0BOro Brbmiorexa [JOK
44 13.02.2025 https://m.edsoo.ru/ff0c682

DasaHca

0




OneKTpu3aLys Tejl.
OnekTpuueckuy 3apszi. [IBa

bubmoTeka LIOK

45 17.02.2025 https://m.edsoo.ru/ff0c6bc
BU/Ia 37IEKTPUYECKUX c
3apsiioB
IIpoBOAHUKMY, OW3/IEKTPUKU
u II?IOHyipOBO,qu/IKI/I. 3apK0H Brbmaorexa [JOK

46 20.02.2025 https://m.edsoo.ru/ffO0c6bc
COXpaHEeHHsI 37IeKTPUUYECKOro c
3apsza
B3aumopeiicTBure 3apsjoB. bubmuoreka LIOK

47 | 3akoH Kysnona. Toueunsrit 24.02.2025 https://m.edsoo.ru/ffOc6ce
3JIEKTPUUECKUH 3apsifi 4
HanpsokéHHoCTb
3JIEKTPUUECKOI'0 I10JIsI. buonuoTteka OK

48 | TlpuHUMO CyNeprio3yuLvu 27.02.2025 https://m.edsoo.ru/ff0c6df
3/IEKTPHUUECKHX TT0JIeH. 2
JIMHUM HaTIPSHKEHHOCTU
Pabota cun
371eKTPOCTaTUUYeCKOro IMOJIS. Bnbmiorexa [JOK

49 03.03.2025 https://m.edsoo.ru/ff0c6f0
ITorenuman. Pa3HocTh 0
MOTEeHL[aI0B
[IpOoBOJHUKM U IU3/IEKTPUKU
B SJIEKTAPOCTEITI/I§ECKOM 1[1)0J1e. Brbmorexa LOK

50 06.03.2025 https://m.edsoo.ru/ff0c701
Huanekrpuyeckas 8
TIPOHULIAEMOCTh
DJIEKTPOEMKOCTb. Bubmioreka OK

51 10.03.2025 https://m.edsoo.ru/ff0c712
Konpencarop

6




52

ONeKTPOEMKOCTb I1/IOCKOT0
KOH/leHcaTopa. DHeprus
3apsDKeHHOI'0 KOH/leHcaTopa

13.03.2025

bubmoreka LIOK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTopHast paboTa
"N3mepeHue
3JIEKTPOEMKOCTHU
KOHZIeHcaropa"

15.03.2025

54

[IpuHLMI AerCTBYA U
TpUMeHeHue
KOH/IeHCaTOpOB,
KOIMPOBAaJILHOIO arrapara,
CTPYMHOrO NIPUHTEpa.
DJIeKTpoCTaTU4ecKas
3aiuTa. 3aseMieHue
3/1eKTPONprUOOpOB

17.03.2025

55

ONIeKTPUYECKUN TOK,
YCJIOBUS €r0
CyLL[eCTBOBaHMS.
[TocTosiHHBIN TOK. CHiia
ToKa. HarnpsbkeHue.
CornporuBnenue. 3akoH Oma
JJ1s1 yuacTKa Lienu

20.03.2025

56

ITocnenoBarensHOe,
rapasisie/lbHOe, CMeIllaHHOe
Coe/IiHeHHe TTPOBO/IHUKOB.
JlabopaTopHast paboTa
«VI3yueHre cMeIaHHOTO

0.5

31.03.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0c74f
0




COeJJUHEHUS Pe3UCTOPOB»

57

PaboTa 1 MOII[HOCTb
3/IEKTPHUUECKOT0 TOKA. 3aKOH
Mxoynsa-Jlenna

03.04.2025

bubmioreka LIOK
https://m.edsoo.ru/ff0c783
8

58

3akoH Oma /1J1d OJTHOM
(3aMKHYTOI) 2/1eKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHue.
JlabopaTopHast paboTa
«M3mepenue 3/C
VCTOYHUKA TOKA U ero
BHYTpPEHHEero
COTIPOTHBJIEHUS»

0.5

07.04.2025

bubmioreka LJOK
https://m.edsoo.ru/ff0c7ae
0

59

OJIEKTPOHHAs IPOBOAVMOCTD
TBEPABIX METaJI/IOB.
3aBUCUMOCTD
COIIPOTUBJ/IEHUS METa/IJIOB OT
TeMIlepaTypsbl.
CBepxnpoBoAUMOCTb

10.04.2025

60

OJIeKTPUYECKUN TOK B
Bakyyme. CBOUCTBa
3/1eKTPOHHBIX MTyUKOB

14.04.2025

61

[TonynpoBoAHUKY, WX
cobCcTBeHHas ¥ pUMeCHast
MpoBoAUMOCTb. CBOMCTBA P
—n-nepexoja.
[TonynpoBoAHUKOBbIE
npubOpkI

17.04.2025

bubmioreka LJOK
https://m.edsoo.ru/ff0c84a
e




62

OIeKTPUYECKUM TOK B
pacTBopax Y pacrijiaBax
3/1eKTPOJIUTOB.
OJIEKTPOJIUTUYeCKast
Auccouyanus. J1eKTposIn3

21.04.2025

bubmoreka LIOK
https://m.edsoo.ru/ff0c82b
a

63

ONIeKTPUUYECKU TOK B ra3ax.
CaMocTosTe/TbHbBIN 1
HeCaMOCTOSITe/IbHBIN pa3psf,.
Monnus. I1na3zma

24.04.2025

bubmoteka LIOK
https://m.edsoo.ru/ff0c84a
e

64

OnekTpryeckue MpUbOPLI U
YCTPOWCTBA U UX
MpaKTUYeCcKoe IpUMeHeHue.
IIpaBusa TeXHUKU
Ge3omacHoCTH

28.04.2025

bubmoteka LIOK
https://m.edsoo.ru/ff0c86f
C

65

O6061aronuii ypoK
«OIeKTpogHaMUKa»

05.05.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0c88b
e

66

KontposnbHast pabora o
TeMe «IJIeKTPOCTaThKa.
[TocTOSIHHBIN 371€KTPUUYEeCKU
TOK. TOKM B pa3/MuHbIX
cpezax» /Bcepoccuiickast
TpoBepouHasi paboTta mpu
TIpOBe/IeHNH Ha OyMa>KHOM
HOCHUTeJTe

12.05.2025

bubmoreka IIOK
https://m.edsoo.ru/ff0c8a8
a

67

Pe3epBHbII yPOK.
KonTponbHast paboTa 1o

15.05.2025

bubmioreka LIOK
https://m.edsoo.ru/ff0c8c5




TeMme "DeKTpogHaMUKa"

6

Pe3epBHbIN ypOK.

bubmioreka LIOK

68 | O6obmaroIuii YpoK 1o 1 19.05.2025 https://m.edsoo.ru/ff0c8f6
teMaM 10 kacca £
OBLIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME




11 K/TACC

No KomuecTBO 4acoB
JJIEKTPOHHBIe
Jara nu¢poBbIe
n | Tema ypoka KoHTpo/ibHBIE IIpakTHUuecKkue
Bcero H3ydeHHUs o0Opa3oBaTe/bHbIE
/ padoThI paGoThI
pecypchbl
n
ITocTossHHBIE MAaTHUTBI U UX
B3aMMO/IeNCTBYE.
MarxHuTtHoe mnose. BekTo Bubmiorexa LIOK
1 . ) p 1 02.09.2024 https://m.edsoo.ru/ff0c977
MarHUTHON UHIYKI[WH. 3
JIMHUM MarHUTHOM -
WHIYKLWW
MarHuTHoe 110J1e
IIPOBOAHMKA C TOKOM. OTIBIT Bub OK
o | TPOROA g 1 04.09.2024 nommorexa L
Jpcrena. Bzaumopeiicteue https://m.edsoo.ru/ff0c98fe
TTPOBOAHUKOB C TOKOM
JlabopaTtopHasi paboTa Butf HOK
UO/IMoTeKa
3 N3yueHrie MarHUTHOI'O 09.09.2024
«By 1 1 https://m.edsoo.ru/ff0c98fe
T10JIs1 KAaTYIIKU C TOKOM»
[eiicTBUe MarHUTHOT'O TI0JISI
Ha MPOBO/IHUK C TOKOM.
Cuna Amrmepa. bubmmoreka LIOK
4 JlabopaTtopHasi paboTa 1 1 11.09.2024 https://m.edsoo.ru/ff0c9ac
«HccnenoBanue aeicTBys 0
[IOCTOSIHHOI'O MarHura Ha
pPaMKy C TOKOM»




[lelicTBHE MarHUTHOTO TIOJIST
Ha JIBIDKYIIYHOCS
3apspKeHHY0 yactuiyy. Cusa
Jlopeniia. Pabora cusbl
JlopeHija

16.09.2024

bubmmoreka LIOK
https://m.edsoo.ru/ff0c9df
4

OJIeKTPOMarHuTHast
uHaykuys. [ToTok BekTOpa
MarHuTHOM uHAyKuu. 31C
WHAYKLUU. 3aKOH
3/1eKTPOMAarHuTHOM
nHaykuuu Papazges

18.09.2024

JlabopaTtopHasi paboTa
«MccnenoBanue sB/IeHUS
3/1eKTPOMAarHUTHOM
UHIYKLUN»

23.09.2024

bubmoTeka [IOK
https://m.edsoo.ru/ff0cal5s
0

VHAyKTUBHOCTS. SIB/1eHUe
camouHAykuuu. 3/C
CaMOWHAYKLYW. DHeprus
MarHUTHOTO T10JIs1 KaTYLLUKU
C TOKOM.
O/1eKTpOMarHUTHoe IoJie

25.09.2024

bubmoreka 1IOK
https://m.edsoo.ru/ff0ca60
0

TexHuYecKre yCTpOMCTBA U
VX IIPUMEHeHNe:
MOCTOSIHHbIE MarHUTHI,
3/IeKTPOMAarHuTHl,
3/IeKTPO/IBUTraTe/Ib,
YCKOPUTENIN 3/1eMeHTapHbIX

30.09.2024




HdCTHL, MTHAYKLHUOHHAadA
rneyb

O6o6maromuii ypok
«MaFE/ITHL:e HO};IPE Bubnorexa HOK
10 ' 02.10.2024 https://m.edsoo.ru/ff0cab8
OJIeKTPOMarHUuTHast )
WHOYKLA» £
KoHTtponbHas pabora o
Teme «MarHuTHOe noJie Brbmorexa TTOK
11 ' 07.10.2024 https://m.edsoo.ru/ff0cad5
OJIeKTpPOMarHuTHas 3
WHOYKIA» o]
CBoOo/iHBIE MEXaHUUECKHE
Kosiebanus. I"'apmoHnueckue Bub OK
12 | koneGanus. YpasHeHue 09.10.2024 nomorexa L
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKUX KOjieOaHMH.
[IpeBpailieHre 3HepPrun
JlaboparopHast pabota
«HccnenoBanue
13 | 3aBUCAMOCTHA nepflo,qa 14.10.2024
MaJibIX KoJsiebaHul rpy3a Ha
HUTH OT JJIUHBI HUTH U
Macchl rpy3a»
14 | KomebaTe/nbHBIM KOHTYP. 16.10.2024 bubmoTeka LIOK

CBobopiHbBIE
3/IeKTPOMarHUTHbIE
KoJie0aHus B U/jealbHOM
KosiebaTesTbHOM KOHTYPe.
AHaJiorvst Mexay

https://m.edsoo.ru/ff0cb82
0




MeXaHUYeCKUMU U
3JIEKTPOMarHUTHBIMHU
KoJ1ebaHusIMU

15

®opmyna TomcoHa. 3akoH
COXpaHEeHUsl SHEPTUHU B
u/leaibHOM KojiebaTeslbHOM
KOHTYype

21.10.2024

bubmioTeka 1IOK
https://m.edsoo.ru/ff0cb9c
4

16

[IpepcraBienue o
3aTyXaromyx KoyebaHusIX.
BbIHYX/IeHHbIe
MeXaHU4yecKre KomebaHusl.
Pe3onaHnc. BeiHyX/ieHHbIe
3/IeKTPOMAarHuTHbIE
KosiebaHus

23.10.2024

bubmioTeka [IOK
https://m.edsoo.ru/ff0cbb8
6

17

ITepeMeHHBIN TOK.
CuHycouzanbHbIN
repeMeHHBIN TOK.
Mo11HOCTB ITlepeMeHHOr o
TOKa. AMIUIUTY/IHOE U
JeUCTBYIOIIlee 3HaUeHHe
CWJIbI TOKA Y HaMpshDKeHUs!

28.10.2024

bubmioTeka LIOK
https://m.edsoo.ru/ff0cbd3
4

18

TpaHcdopmarop.
[Ipou3BoaCTBO, nepesiaua u
notpebieHue
3JIEKTPUYECKOW SHEPruU

30.10.2024

19

YcrporictBo u
NIpaKTUYeCcKoe [PUMeHeHue

11.11.2024

bubmmoreka LIOK
https://m.edsoo.ru/ff0cc32




3/1eKTPUUECKOr0 3BOHKa,
reHepaTopa nepeMeHHOro
TOKa, TUHUAHN
3/1IeKTporiepeayd

[EE

20

OKOJIOTHUYeCKUe pUCKU I1pU
TIPOM3BO/CTBE
a71ekTpo3Hepruu. Kysstypa
VICITI0/Ib30BaHUs
3/IeKTPO3HEPryy B
TOBCeJHEBHOM »KU3HU

13.11.2024

21

MexaHuuecKkue BOJHBI,
YCJI0BYSL pacripOCTpaHeHUsl.
ITepuog. CkopocTb
pacrpocTpaHeHus U JjIMHa
BOJIHBI. [TonepeuHbie u
TMPO/I0/IbHbIE BOJTHBI

18.11.2024

bubmoTeka [IOK
https://m.edsoo.ru/ff0cca5
4

22

3ByK. CKOpPOCTBb 3ByKa.
I'pomMKOCTB 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

20.11.2024

bubmioTeka LIOK
https://m.edsoo.ru/ff0cccO
C

23

O/eKTpOMarHuTHbIE BOJTHBI,
VX CBOMCTBA U CKOPOCTb.
[ITkana 3/71eKTpOMarHUTHbIX
BOJIH

25.11.2024

bubmioTeka LIOK
https://m.edsoo.ru/ff0ccfeQ

24

[TpyHLMIBI paIUOCBSI3U U
TeneBUJeHUs. Pa3Butre
Cpe/iCTB CBSI3U.
Paguonokanus

27.11.2024




KoHTpospHast pabota Bubmioreka IIOK
25 «Konebanust 1 BOJTHBI» 02.12.2024 https://m.edsoo.ru/ff0cc6f8
[TpsamonuHeliHOe
pacnpocTpaHeHue CBeTa B bubmmoreka LIOK
26 | OJHOPOJHOM cpefe. 04.12.2024 https://m.edsoo.ru/ff0cd35
ToueuHbIli ICTOUHUK CBETA. 0
JIyu cBeTa
Otpakenue cBeTta. 3aKOHbI
OTpaKeHHUs CBeTa. Brbmorexa TTOK
27 . 09.12.2024 https://m.edsoo.ru/ffO0cd4e
[TocTpoeHue n3o06pakeHU 0
B IJIOCKOM 3€epKaJie
[IpenomieHue cBera.
[TonHoe BHyTpeHHee BubavoTeka LHOK
28 | ortpaxenue. [IpesenbHbIN 11.12.2024 https://m.edsoo.ru/ff0cd7f
yT0JI TIOJTHOTO BHYTPEHHETr0 6
OTPaKEHHSI
JlabopaTtopHasi paboTa bubmmoreka IIOK
29 | «WM3mMepeHue nokazaTens 16.12.2024 https://m.edsoo.ru/ff0cd67
TIpPeIOMJ/IEHHS CTEK/Ta» a
JIvnsel. [TocTpoeHue
M300paykeHuH B JIMH3e. Brbmorexa LIOK
30 . 18.12.2024 https://m.edsoo.ru/ff0cdd1
dopmyJia TOHKOU JIMH3BI. o
YBeniueHue TUH3bI B
JlaboparopHasi pabota
31 «/ccnenoBaHyie CBONCTB 23.12.2024

1300pa’keHU B JTMH3aX»




Hduvcrniepcust cBera.
CnoxHblii coctaB 6enoro

32 | cBera. LIeT. JlTabopaTtopHas 25.12.2024
pabota «HabsrozeHue
JICTIEPCHY CBETa»
WHTepdepeH1Us CBeTa. Bubmoreka IIOK

33 | [Oudpakius ceTa. 11.01.2025 https://m.edsoo.ru/ff0ced?
HudpakioHHas peléTka 2

34 [ToriepeyHOCTh CBETOBBIX 13.01.2025 Bubmoreka IIOK
BojiH. [Tonisipusanysa ceeta https://m.edsoo.ru/ff0cf02e
OnTrueckuie prUOOPHI U

35 | yCTpOMCTBa Y yCJIOBUS UX 15.01.2025
6e30macHOr0 NMPUMeHEeHHUST
I'paHuL{bl TPUMEHUMOCTH
K/IaCCMUeCKOW MeXaHUKU Bubmoreka LIOK

36 . 20.01.2025 https://m.edsoo.ru/ff0cf86
[TocTynats! crieriaaIbHON 5
TeOpPUH OTHOCUTE/IbHOCTH B
OTHOCUTETBHOCTH

37 O/IHOBPEMEHHOCTH. 99.01.2025 Bubmioreka IIOK
3ame/ijieHe BpeMeHU 1 https://m.edsoo.ru/ffOcfa42
COKpallleHH’e [JIMHbI
OHeprust ¥ UMITyJIbC

38 peNIATUBUCTCKON T—IaCTI/ILEBI. 27 01.2025 Bubmioreka IIOK
CBs13b MacCChbl C 3Heprueu u https://m.edsoo.ru/ffOcfc68
VIMITY/IbCOM. DHeprus oKos

39 | KoHrponbHasi paboTa 29.01.2025 bubmmoreka IIOK

«OnTtrka. OCHOBEI




CrieLiuabHOU Teopyu
OTHOCHUTEJIbHOCTU»

https://m.edsoo.ru/ff0cf6f0

®otoHbl. ®opmyiia [11aHKa.

bubmoTeka LIOK

40 03.02.2025
OHeprusi ¥ UMIYyJbC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIelOBaHNe Bub 1OK
nbnvoTeka
41 | dorosddekra. OnbiThl A. T 05.02.2025 https://m.edsoo.w/ffOctfcd
CrosieToBa
3akoHbI (poTo3PdeKra.
P uq)(b N bubmmoreka IIOK
YpaBHeHMe DWHINTENWHA AJ151
42 10.02.2025 https://m.edsoo.ru/ff0d015
doTto3ddekra. «KpacHas .
rpaHuiia» GoTtoaddekTa -
Hasnenue cseta. OnbITsl I1. Bubmioreka IIOK
43 | H. JlebegeBa. XvMHueckoe 12.02.2025 https://m.edsoo.ru/ff0d04a
JIefiCTBHE CBeTa 6
TexHUUeCKHe YCTPONCTBA U
MpaKTHUUecKoe TIpUMeHeHue:
44 | QorosnemeHT, HOTOATUMK, 17.02.2025
conHeyHast OaTapes,
CBeTOJIVO]
Perrenvie 3azjau o reme Bbubmioreka IIOK
45 | «DOnemMeHTbl KBAHTOBOMU 19.02.2025 https://m.edsoo.ru/ff0d030
OITHKU» 2
Mopgens atoma ToMcOHa.
OnbiThl Pe3epdopga no Brbmorexa [IOK
46 24.02.2025 https://m.edsoo.ru/ff0d091

pacCedHrO X-4aCTHL.
HHaHETapHaﬂ MO/JeJ/ib aTOMa

d




bubmmoreka IIOK

47 | Hoctynarsi Bopa 26.02.2025 https://m.edsoo.ru/ff0dOafa
W3nyuenue u norJiojeHye
OTOHOB I1pU Mepexo/e
48 ;bToma C o,qioro ;Z)OBEH 03.03.2025 Bubmaorexa OK
9 https://m.edsoo.ru/ff0dOafa
SHepryuy Ha Jpyrou. Buzsl
CIIeKTPOB
BonHoBbIe cBOMCTBa
yacTul]. BonHsl e bpoits. bubmmoreka IIOK
49 | Kopmycky/sipHO-BOJIHOBOU 05.03.2025 https://m.edsoo.ru/ff0dOca
nyanu3m. CIOHTaHHOe U 8
BbIHY)K/IEHHOe U3J/ly4yeHue
OTkpbiTHE
PaZioakKTUBHOCTHU. ONBIThI Bbubmioreka IIOK
50 | Pe3sepdoppa no 10.03.2025 https://m.edsoo.ru/ff0d0fd
oIpeJie/IeHUI0 COCTaBa 2
Pa/IM0aKTUBHOTO U3/Ty4YeHH s
CaoticTBa anba-, beta-,
51 ramma-usnyudenus. Bnusaue 12.03.2025
PaIM0aKTUBHOCTU Ha
JKVBbIe OpraHu3Mbl
OTKpbITHE IPOTOHA U
HeuTpoHa. M30TonsL.
Anba-pacriag, bubmioTeka LIOK
52 15.03.2025 https://m.edsoo.ru/ff0d116

ONeKTPOHHBIN U
TIO3UTPOHHBIN OeTa-pacmaf,.
["amma-usnyueHve

2




53

OHeprus CBsI3U HyK/IOHOB B
szpe. SlnepHble peakLyy.
AnepHblid peakTop.
[Tpo6siembl, TepCreKTHBEI,
5K0JIOTUYECKHe aCTIeKThl
s/1epPHOM SHEepPreTUKU

17.03.2025

bubmmoreka IIOK
https://m.edsoo.ru/ff0d135
6

54

OneMeHTapHble YaCTHULIbI.
OTKpBbITHE TO3UTPOHA.
MeTo/ib1 Hab/IOZeHUs U
pervcrpauuu
3/1eMeHTapHbIX YaCTHL.
Kpyrnsiii cTon
«DyH/1laMeHTa/IbHbIe
B3aumMogencTus. EquHCTBO
(b13MYeCcKOl KapTUHBI
MHPa»

19.03.2025

bubsmmoreka IIOK
https://m.edsoo.ru/ff0d0e3
8

55

JTaribl pa3BUTHS
actpoHoMuu. IlpuknazHoe u
MHPOBO33peHYEeCKOe
3HayeHue acTpoHOMUU. By,
3Bé3aHOr0 Heba. Co3Be3zus,
sIpKUe 3BE3/1bl, IJIaHeTbl, UX
BUJIMOe [BIDKEHUe.
ConHeuHas cucreMa

31.03.2025

56

Connije. ConHeuHast
aKTUBHOCTb. MICTOUHUK
sHeprum CoJiHLA U 3BE3/]

02.04.2025




57

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKHU. 3BE3/IbI
TJIaBHOM
MoC/ie/l0BaTe/TbHOCTH.
BHyTpeHHee cTpoeHue
3Bé37. CoBpeMeHHbIe
Tpe/iCTaB/IeHUsI O
TIPOUCXOXKIEeHUH U
sBostoLiuK CoJiHILa U 3BE3]

07.04.2025

58

Mneunsiii [TyTs — Haia
l'anakTuka. [TosiokeHue u
IBwkeHre CosHIA B
l'anakTuke. ['anakTUKU.
UYépHble AbIPbI B sipax
rajakTHUK

09.04.2025

59

Bcenennas. Pazberanue
rajiakTuk. Teopus
bonbiioro B3phiBa.
PenuikToBoe usnyuenue.
MeTaraiakTHKa

14.04.2025

60

HepelieHHbIe TPO0G/IEMBI
aCTPOHOMUU

16.04.2025

61

KoHTponbHast paboTa
«DJ1IeMeHTbl aCTPOHOMUHU U
acTpor3UKU»

21.04.2025

62

O6o01aromuit ypok. Ponb
(b13KMKU U aCTDPOHOMUHU B

23.04.2025




SKOHOMUUYECKOH,
TeXHOIOTUUeCKOM,
COIL[MAJIbHOM U 3TUUeCKOM
chepax JeAaTelbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Posb
1 MecTo (PY3UKU U
aCTPOHOMMU B
COBPEMEeHHOU Hay4YHO1
KapTHUHe MHpa

28.04.2025

64

O6o6maromuii ypok. Posb
¢bu3nyeckoil Teopun B
¢dbopmupoBaHUH
rpe/iCTaB/eHUM O
¢du3nueckoi KapThHe MUpa

30.04.2025

65

Ob6o6maromuii ypok. Mecto
¢bu3nueckoii KapTUHBI MUPa
B 0011[eM psfy
COBPEMEHHBIX eCTeCTBEeHHO-
HayYHBIX MTPeZCTaB/IeHUN O

nipupozie

05.05.2025

66

Pe3epBHbIN ypOK.
MarsuTHoe 1ose.
OeKTpOMarHuTHas
VIHIYKLUS

07.05.2025

67

Pe3epBHbIi ypok. OnTHKa.
OCHOBBI CIeIMaJTbHOU

12.05.2025




T€OpHUU OTHOCUTE/IbBHOCTHU

Pe3epHelli ypok. KBanToBas

bubmioTeka 1IOK

68 | ¢dusuka. DneMeHThI 1 14.05.2025 https://m.edsoo.ru/ff0d178
aCTPOHOMMUU U acTPODU3UKH 4
OFBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI JI1 YYHEHUKA

» dusuka, 10 knacc/ Msikuiies I'.41., Byxosues b.b., Corckuii H.H.; nozx
penakiueii [Tapdentbepoii H.A. AkijoHepHoe o6iriecTBo «/37aTebCcTBO
«IIpocserieHue»

®dusuka, 11 knacc/ Makuiues .., byxosues b.b., Hapyrun B.M.; nog

penakuuel [TappenteeBor H.A "M3gaTtensctBo "I1pocBelnenue”

METOINYECKHWE MATEPHUAJIbI VI YUUTEJIA

IToypouHoe 1/1aHupOBaHue

IMNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
HNMHTEPHET
bubmoreka LIOK
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