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1. IosicHuTenbHAS 3aIUCKA

Hacrossmass nporpamMmma BHeypouHOU nesTenbHOCTH Kypca «lIpakthka mno
pemienuto ¢pusndeckux 3amau» anas 10-11 kmaccoB pa3padoTaHa Ha OCHOBe
(HOpMaTHBHBIE OCHOBBI):

— @enepanbHblil 3akoH OT 29 aekabps 2012 r. N 273-®3 «O6 obpa3oBaHuu B
Poccuiickoit denepannm».

— Ilpuka3z MunucrepctBa oOpa3oBanust u Hayku Poccuiickoit ®denepauun ot
12.08.2022r. Ne 732 «O BHeceHMHM u3MeHEHHH B (denepaabHbII
TrOCYAApCTBEHHBI  00pa3oBaTeNbHBIA  CTAaHIAPT  CPEIHEro  OOMIero
o0pa3oBaHusl, yTBEPKICHHBII TpHUKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @eaepanuu ot 17 masg 2012 r. No 413».

— CaHuTapHO-3MHUIEMUOJIOTHYECKHEe TPeOOBaHUSA K YCIOBHUSM M OpraHU3allUU
oOyueHuss B oOweoOpa3oBaTENbHBIX  YUPEKICHUSAX  (YTBEPXKIEHBI
ITocTtanoBieHneM ' 1aBHOrO TOCYAapCTBEHHOTO CAaHUTApHOTO Bpada PdD ot 28
ceHTsiopsa 2020 r. Ne 28).

— T'uruennueckue HOpMATUBBI U TpeOOBaHUs K oOecreueHnto OEe30MacHOCTH U
OE3BpeHOCTH  JUId  4YeloBeKka  (akTOpoB  cpelbl  OOUTaHUS,  YTB.
[TocTtanoBnenueM ' maBHOro rocyaapcTBEHHOTO caHuTapHoro Bpada P® or 28
aaBaps 2021 r. Ne 2.

— ABsropckas mnporpamma: B.A. Opnos, I0.A. CaypoBa «MeToabl pelieHus
dusnueckux 3amaur. - M.: [Ipoda, 2010 r.

—  Yuebnsiit ian FTAOY YAO «HykoTckuil OKpyKHOU TPO(UIBHBIN TULEN.

esn kypca:
— CoBepIICHCTBOBAHNE YMEHUM U HABBIKOB PEIICHUS (PU3UUECKUX 3a]1au.

3apaum kypca:

— TIPUBUBATH UHTEPEC K PU3MKE, K pEHICHUIO (U3MUECKUX 3a]1aY,

— (opmHpoBaTh NPEACTaBICHUE O METOJIAX PELICHUS 3aay;

— pa3BHUBAaTh JOTHYECKOE U a0CTPAKTHOE MBILIUICHUE;

— pa3BHUBaTh TBOPUYECKHE CIIOCOOHOCTH, HABBIKH pedIeKCUU;

— ¢dopMupoBaTH KOMMYHHUKATUBHBIE YMEHUSI paboTaTh B TPYIIE, BECTH TUAJIOT,
JMCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3pEHUSI.

[IporpaMMa BHEypO4HOM JHedATeNbHOCTH Kypca «lIpakTuka 10 pemeHuro
dbusznueckux 3agau» MpeaHa3HayeHa IS MOBBIMICHUS 3()(PEKTUBHOCTH MOATOTOBKHU
yuamuxcst 10-11 kiaccoB K UTOTOBOM aTTeCTAllMK 1O (PU3HKE 32 KypC CpeIHEN MIKOJIbI U
npeaycMaTpUBaeT WX TOATOTOBKY K JaibHeimeMy (U3MKO-MaTeMaTHYeCKOMY
00pa3oBaHUIO.

ﬂaHHafI nporpaMmma BHeypquoﬁ JACATCIbHOCTH KYypcCa «HpaKTmca M0 pCHICHUTIO
(I)I/I3I/I‘-ICCKI/IX 3aga4d» Aa€T BO3MOXHOCTH 06yqa}0umMc;1 XOpomo OBJAaACTb HABbIKAMH
pemicHuda 3ajad4, KOTOPbIC MOXHO HCIHOJb30BaTh IIOTOM IIpU CAa4dc CIAUHOIO
rocyaapCTBCHHOI'O 3K3aMCHA. B paMKax ATOM mporpaMmbl  ydalmuecda HNMCIOT
BO3MOJKHOCTh ITO3HAKOMMTLCS C OoJiee pa3H006pa3HLIM CIICKTPOM 3aJa4 II0 (1)I/I3I/IKC,



HAaY4YUTHCA PCIIATh 3aAa491 BBICOKOI'O YPOBHS CJIIOKHOCTH, CaAMOCTOATCIIBHO COCTABJIATDH
YCJIOBHA 3a1a4.

Pemenue 3anau no gu3nke — HEOOXOAUMBINA 3JIEMEHT y4eOHOM paboThl. 3agaun
AT  MaTtepuan Uil YOPaKHEHUH, TpeOyloIIUX MpUMEHEHUs (U3HUYECKHX
3aKOHOMEPHOCTEH K SIBJICHUSAM, IPOTEKAIOIIUM B T€X MJIM MHBIX KOHKPETHBIX YCIOBUSX.
[TosToMy OHU MMEIOT OO0JIbIIOE 3HAYEHUE AJI1 KOHKPETHU3ALUU 3HAHUHN ydamuxcs, AJs
NPUBUTHUS UM YMEHHS BHJIETh B OKPYXKAIOIIEH )KU3HH MPOSBICHIE 3aKOHOB (pr3uku. be3
TaKOW KOHKPETH3allMU 3HAHUS OCTAIOTCA KHIDKHBIMH, HE MMEIOIIUMHU MPAKTHUECKOM
neHHocTH. Kypc paccuntaH Ha y4eHUKOB, JKEJIAOIIUX OCHOBATEIbHO MOATOTOBUTHCS K
cnaue EI'D. B pe3ynbpTaTe n3yueHus 3Toro Kypca 0yyT UCII0JIb30BaHbl IPUEMBI TAPHOM,
TPYNIIOBOH AEITEIHHOCTH JUIS OCYIIECTBICHHUS JIEMEHTOB CAaMOOIIEHKH, B3aMOOIICHKH,
yMEHHE padoTaTh C PU3UKO-MATEMATHYECKOW JTUTEPATYPOH U BBIACISTH TI1aBHOE.

D®opMbI IPOBEACHUSA 3aHATHIA.
PabGouass mporpamma BHEYpOUHOH nedaTenbHOCTH Kypca «lIpakThka mo peneHuro
¢u3nYecKuX 3a1au» OpraHU3yeTcs B CIEAYIONMX (hopMax:

- NESTEIbHOCTh YYEHUYECKUX COOOIIECTB,

- npodeccruoHanbHbIe TPOOBI, POJIEBBIE UTPHI,

- peanu3ainus IpOeKTOB,

- npakTukym, koHcynbtanus, UKT texnonorun.

PabGouass mporpamma BHEYpOUHOM aedTenbHOCTH Kypca «lIpakThka 1o peleHuto
¢bu3nueckux 3a7a4» HampaBlieHa:

- Ha paclllupeHue coepKaHus MporpaMm o0I11ero oopa3oBaHus;

- Ha peaJiM3alfio OCHOBHBIX HAIMIPABJICHUI PETMOHAIBHON 00pa30BaTeIbHON MOJIUTHKH,

- Ha (hOpMHUPOBAHUE JIMYHOCTH PEOCHKA.

B3auMocBsI3b ¢ IPOrpaMMoM BOCIIMTAHMS.

PaGouas mporpamma mo BHEYpOUYHOW aesTenbHOCTH Kypca «lIpakThka mo permieHuto
dbusznueckux 3amau» paspadboraHa ¢ yueToMm padoueii nporpammsl Bocnutanus FAQY
YAO «YykoTckuii OKpY:KHOH NpopuiabHbINA Juuei». IIporpamma npenHazHaueHa
JUISl TUTAHUPOBAHUS ¥ OPraHU3allui CUCTEMHOM BOCIIUTATEIbHOM AESTEIBHOCTH C LIEJIBIO
JOCTHXKEHUST 00YyYatoIUMUCS JINYHOCTHBIX PE3yJIbTaTOB 00pa30BaHMUs, ONpPEAEICHHbBIX
®I'OC; peanusyercds B €IUHCTBE YPOUHOM M BHEYPOYHOU JEATEIBHOCTH.
[IpenycmaTtpuBaer mnpuoOlIeHHE OO0y4Yalomuxcsi K POCCUHUCKUM TPaAUIIMOHHBIM
JIyXOBHBIM IIEHHOCTSIM, BKJIFOYasi KYyJbTYPHBIE LIEHHOCTH CBOEH ITHUYECKOW TPYIIIbI,
npaBWJIaM U HOpPMaM TOBEJEHUS B POCCUHCKOM oOmiecTBe. Pe3ynabTaTsl AOCTHKEHUS
IeJIM, PEIICHUS 3a/1a4 BOCIIUTAHUS JTaHbI B (POpPME IIeJIeBbIX OPHEHTUPOB (HAIIpaBIICHUI),
NPEJCTaBICHHBIX B BUJE OOOOIIEHHOTO MOPTPETa BBIMTYCKHHKA HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHHS M OTpPaXEHbl B JIMYHOCTHBIX pe3ylbTaTax JTaHHOW paboueit
IIPOrpaMMBl.

MecTo yueOHOro npeamera

Ha uzyuenue kypca B 10-11 knaccax paccuurana Ha 2 rojaa, oTBOAUTCS 34 4acoB B Iojl
u3 pacyera | gac B Hezelo.



2. Conepxanue paxkyabTaTUBHOIO Kypca «IIpakTHKYM 1o pelieHuo
¢pusnyeckux 3agay» 10-11 kaacc.
10 kaacc

1. DxcnepumenT

OcHoBbl Teopun morpemHocTeld. [lorpemHocTd MpsMBIX M KOCBEHHBIX HM3MEPEHH.
[pencrapieHue pe3yabTaToB U3MepeHHi B (hopme TabiIunIl ¥ TpaUKOB.

2. MexaHuka

Kunemartvka mocTynaTebHOrO U BpaIllaTeIbHOTO JBIKECHUS. Y paBHEHU IBIKeHus. [ paduku
OCHOBHBIX KHHEMAaTHYECKHX ITApAMETPOB.

Jmavika. 3akoHbl HeroroHa. Cwilbl B MEXaHMKE: CWIIBI TSDKECTH, YIPYTOCTH, TPEHWS,
IPABUTAILIOHHOTO NPUTSHKEHM. 3akoHbl Keriepa.

Crarrka. MomeHT cuiibl. Y crioBusi paBHOBecus Tel. [ mapocraTuka.

JIBIDKEHME Te CO CBSI3AMU - IPUIIOKEHHE 3aKOHOB HBrOTOHA.

3aKOHBl COXPAaHEHHs HMITYJIbCA WM _SHEPIMM M MX COBMECTHOE NPHMEHEHHE B MEXaHHKE.
VYpaBaeHne bepHyim - IpUIoKEeHNE 3aKOHA COXPAHEHUSI SHEPTUM B THIPO- U a3POIMHAMUKE.
3. MoJgiexyasipHast pu3nka 1 TepMOAUHAMUKA

CratycTyecknii M AWHAMUYECKUN TMOAXO0J K HM3YYEHHIO TEIUIOBBIX MporeccoB. OCHOBHOE
ypaBuenue MKT razos.

VYpaBHeHHe cocTOsiHUSI uieanbHoro rasa. CreactBue W3 OCHOBHOro ypaBHeHust MKT.
M3onporneccrl. OnpenienieHne 3KCTPEMAIBHBIX MapaMETPOB B IPOLECCAX, HE SBISIOLIMXCS
M30IPOLIECCAMU.

I'azoBble cMecu. [lomynpoHuIaeMble IEPEropoaKH.

IlepBblii 3aKOH TEPMOJMHAMHUKUA M €r0 NPUMEHEHUE Ul PasiIddHbIX MPOLIECCOB M3MEHEHMS
COCTOSIHMSL CHCTEMBI. TepMOoJMHaMHMKa W3MEHEHHsI arperaTtHbIX COCTOSHUM —BEILECTB.
Hacpuuennsiii nap.

Bropoii 3akoH TepmoguHamukd. Pacder KII/I TermoBbIx ABHUTraTesnieil, KpyroBbIX MPOLECCOB U
ukiia Kapho.

IToBEpXHOCTHBIH CIIOM KUIKOCTH, IOBEPXHOCTHAS SHEPrHs U HaTsbkeHue. CmaunBanue, Karm-
nsipHble siBieHus. Jlasnenue Jlarmaca.

4. JeKTpocTaTuKa

OnekrpocTatika. HanpspkeHHOCTh M HOTEHLMAT AJIEKTPOCTATHYECKOTO MOJIS TOYEYHOIO U
pacnpezeneHHbIX 3apsiaoB. [ paguku HapsHKeHHOCTH U NoTeHnMania. [puHimn cyneprno3uimn
ANEKTPUYECKUX MOJIEN. DHEPrusl B3AUMOJIEUCTBYS 3aps/I0B.

Konnencaropel. Oneprust anekrpudeckoro nons. [lapamienmsHoe ¥ HOCIENOBAaTENIbHOE
coeluMHEeHMs KoHJeHcartopoB. Ilepesapsiika KoHzIeHcaropoB. JIBWKeHWE 3apsioB B
IEKTPUIECKOM II0JIE.

11 ximace

1. DueKkTpoAMHAMUKA



Hocrosinubiii TOk. 3akoH Oma i1 OJHOPOJHOIO ydyacTKa M TOJNHOWM 1ienu. Pacuer
pa3BETBIICHHBIX 2nekTpuueckux ueneid. IlpaBuna Kupxroda. mryHTel u  100aBOYHBIE
conpotuieHus. HelmmHeiHbIe 211eMeHTHI B LIEMAX MOCTOSHHOTO TOKA.

Marnurtnoe noJie. [lpyHimn cyneprno3uimy MarHUTHBIX noseil. Cubl Amnepa u Jlopenna.
Cynepro3unys 37eKTPHYECKOro i MarHUTHOT'O TOJIEH.

JJIEKTPOMATHUTHAsT WHAYKUuUsA. [IprMeHeHne 3akoHa 3JIEKTPOMArHUTHOW WHAYKLMH B
3a/1a4ax O IBMYKEHNH METAUTMYECKUX [TEPEMBIUEK B MArHUTHOM ToJ1e. CaMOMHTyKIHs. DHEPrust
MarHuTHOTO TOJISL.

2. Kosrebanus 1 BOJTHbBI

Mexanuueckue rapmoHuueckue koneOanusi. [lpocteiinme koneOaresibHbIE  CHCTEMBL
Kunematrka u iuHamMKKa MEXaHMYECKUX KoJieOaHHH, TpeBpallieH s SHeprun. PesoHaHc.
DNeKTpOMarHuTHbIE TapMOHWYeckue KoneOanus. KoneOarenbHblil KOHTYp, MpeBpaiieHus
SHEPrMM B KOJEOATENbHOM KOHTYpE. AHAIOIMS 3JIEKTPOMArHUTHBIX M MEXAHHMYECKHX
KOJIeOaHUH.

IlepemenHsIii TOK. Pe30HaHC HaIpsHKEHMI M TOKOB B LIETISIX IEPEMEHHOIO TOKa. BekTopHbIe ana-
IPaMMBL.

Mexanrdeckue 1 3IeKTpoMarHuTHbIE BOJHBL Dddekt Jlormepa.

3. Onruka

['eomeTprdeckas onTrka. 3aKOH OTpayKeHHs U TipesiomiieHus ceta. [loctpoenne n3obpakeHuit
HETOABMKHBIX U IBIKYILIXCS TIPEMETOB B TOHKUX JIMH3AX, ITTOCKUX U CPEPUUECKUX 3epKaax.
Onmuueckure cucteMsl. [ IpoxokIeHne CBeTa CKBO3b IPU3MY.

BomnnoBast onrtuka. MHTepdepenims cBera, ycnoBus MHTEP(HEPEHLOHHOIO MaKCHMyMma H
MuHUMyMa. Pacuer nHTepdepeHumonHoi kaptunsl (onbIT FOHra, 3epkano Jlnoiina, 3epkana,
ounpuzma Openerns, konblia HeroTOHa, TOHKHE TJICHKH, MPOCBETIICHHE ONTUKH). Judpakipws
cBera. Jludpakimonnas perrerka. Jlucrmepceus cera.

4. KBanroBasi puzuka

®otoH. JlaBieHne cBera. YpaBHeHue DiHITelHa 1 poTodddekra.

IIpumenenue nocrynaroB bopa i pacuera JIMHENYaThIX CIEKTPOB U3JIyYEHUS U TIOTJIOICHUS
SHEPIUU  BOJOPOAOMONIOOHEIMU aroMamu. Bomubl jge bpoiinsg Amas  KiaccM4ecKkod U
PEATUBUCTCKOM YaCTHULL.

ATOMHOE 5171p0. 3aKOH paJIMOaKTHBHOIO pacraza. [IpuMeHeHne 3akOHOB COXpaHEeHUs 3apsja,
MAacCcOBOTO YHCIIa, UMITYJILCA M SHEPTUH B 33]1a4aX O SIEPHBIX PEBPAILICHUSIX.

3. Ilnmanupyemble pe3yjbTaTbl ocBOeHHs Kypca «llpakTuka mnmo pelieHUIo
¢pusnueckunx 3agauw» 10-11 kaace.

JIMYHOCTHBIE PE3YJIBTATBI
I'paknanckoe BociuTaHue:
— ¢(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIUH OOYYarOmerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'O WIEHa POCCUIHCKOT0 O0ILECTBa;



—  NpUHATHE  TPAAMLMOHHBIX  OOIIEYETIOBEYECKMX  TI'YMAHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEM;

— TOTOBHOCTb BECTHM COBMECTHYIO [E€ATEIbHOCTh B MHTEpECax TIPaKIaHCKOTO
oOmiecTBa, y4yacTBOBaTh B CAaMOYNPABIEHUHM B IIKOJE M JIETCKO-IOHOLIECKUX
OpraHu3aLusix;

— YMEHHE B3aUMOJEICTBOBATh C COLUAIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C MX
(GYyHKIUSAMU U HA3HAYEHUEM;

— FOTOBHOCTb K TYMaHHUTapHOW U BOJIOHTEPCKOU JNEATENBHOCTH.

I[IaTpuoTnyeckoe BOCIUTAHHUE:

— c(hopMUPOBAHHOCTH POCCUICKOM Ipak1aHCKON UAEHTUYHOCTH, NATPUOTU3MA;

— I[ICHHOCTHOE OTHOIIEHHE K FOCYAApCTBEHHBIM CUMBOJIAM; JOCTUKEHUSAM POCCUUCKUX
y4€HBIX B 00J1aCTU U3BHKHU U TEXHUKE.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

— c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHHUS;

— CIOCOOHOCTh OLEHUBAaTh CHUTYallMI0 W MPUHUMAaThb OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4HCIE B
NEATENBHOCTU YUEHOTO;

— OCO3HaHUE JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOrO OyAylIero. JcreTu4ecKkoe
BOCIIUTaHUE:

— JCTETHYECKOE OTHOIICHHE K MHUpY, BKJIIOYAas 3CTETUKY HAYYHOTO TBOpPYECTBA,
npucyliero Gpu3nyecKon Hayke.

TpynoBoe Bocniuranue:

— HHTEpec K pa3inyHbIM chepaM npodeccruoHaNbHON AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (PU3UKON U TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOODP OymyIieit
npodeccun U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHuIo B 001acTH (GPU3UKU
Ha MPOTSKEHUU BCEN KU3HU.

IKOJIOTHYECKOe BOCIIUTAHHE:

— c(OpPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYPbl, OCOZHAHHE II100ATBHOIO XapaKTepa
HKOJIOTUYECKHX MPo0eMm;

— IJJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUN B OKPYKAIOIIEH Cpeie HA OCHOBE 3HAHUSA
L[E€JIEH YCTOWYHUBOTO PAa3BUTUS YEIOBEUYECTBA;

— pacIIMpEeHUE OIbITa JEATENBHOCTH 3KOJOTMYECKON HANpaBIEHHOCTH HA OCHOBE
UMEIOLIUXCSl 3HAaHUH 1o (pu3uKe.

LleHHOCTH HAYYHOT0 MIO3HAHMSA:

— c(OopMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKOIN HAYKH;

— OCO3HaHME LIEHHOCTH HAay4YHOH N1€ATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUS
GU3MKKM  OCYHIECTBISTH  MPOEKTHYIHO M HCCIENOBATENbCKYI  JI€ATEIbHOCTD
WHIVBUAYAJIbHO U B IPYIIIIE.



B nporecce noctmkeHUss TUYHOCTHBIX PE3YJIHTATOB OCBOSHUS MPOTPAMMBI CPETHETO
o0b1ero oopazoBanus o Gpu3uke y 00ydaronxcsi COBEPIICHCTBYETCS YMOIIMOHATBHBIN
MHTEJUIEKT, IPeInoiaralouuii chpopMUPOBAHHOCTE:
— Ccamoco3Hanus, BKIIOYAIONIETO CIIOCOOHOCTh TMOHWMATh CBOE SMOIMOHAIBLHOE
COCTOSTHUE, BUJIETh HAIIPABJICHHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAITBHOU chephl, OBITH
YBEPEHHBIM B cele;
—  camope2yiupo6aHusi, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJEHUE, CIIOCOOHOCTh  QJaNTHPOBATBCS K
HYMOLIMOHANTBHBIM U3MEHEHHSIM U MPOSIBISITH THOKOCTH, OBITh OTKPHITHIM HOBOMY;
— @HYmMpeHHel MOMUeayuu, BKITIOYAIONIEH CTPEMIICHUE K TOCTHKEHUIO LIEH B YCIIEXY,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, HCXO/SI U3 CBOMX BO3MOKHOCTEH;
— amnamuu, BKIIOYAIOIMIEH CIIOCOOHOCTh IMOHMMATh SMOIIMOHAIBHOE COCTOSIHHE
JPYTHX, YIUTHIBAThH €r0 MPH OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COTIepEeKMUBAHUIO;
— COYUANbHLIX HABLIKOG, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATH OTHOIIEHUS C
JIPYTHUMH JIFOJIbMU, 3a00THTHCSI, IPOSIBIISITH UHTEPEC U pa3periaTb KOH(IUKTHI.
METAIIPEJIMETHBIE PE3YJIBTATHI
YHuBepcajibHbIe NO3HABATEIbHbIC 1CHCTBUSA
baszosvie nocuueckue oeticmeus:
— CaMOCTOSITEIFHO (POPMYIUPOBATh M aKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;
— OTIPENENSITh LIeTU IeATeTbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHU X JOCTUKCHUS;
— BBIABJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3HUCCKHX
SIBIICHUSIX;
— pazpabaThiBaTh IIJIaH pENICHUS NPOOJIEeMbl ¢ Y4€TOM aHaIW3a HMEIOIIUXCS
MaTepHUATLHBIX U HEMATECPHUATLHBIX PECYPCOB;
— BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB
EJISIM, OIIEHUBATh PUCKU TOCIIEACTBHUH JIEATEIbHOCTH;
— KOOPJMHUPOBATh W BBITIOJHATH PabOTy B YCIOBHSX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;
— pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.
basoevle uccredosamenvckue deticmeus:
— BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHSATUSMU U METOJaMU
buznueckoit HayKH;
— BJIAJIETh HABBIKAMHU YYE€OHO-HCCIEAOBATENLCKOW M TPOEKTHON JCSATEIHLHOCTH B
obnactu (Qu3uKH;, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOHCKY
METOJIOB peIICHUs 3a1a4 (U3HYECKOTO COJACpKAHUSA, TNPUMCHCHUIO Pa3InIHBIX
METOJIOB TIO3HAHMUS;
— BJIQJICTh BUJAMU JICATEILHOCTH TI0 TIOJYUCHHUIO HOBOTO 3HAHMS, €T0 HHTEPIIPETAIINH,
npeoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYAIUSAX, B TOM YHCIIE TIPU
CO37aHNH Y4eOHBIX ITPOCKTOB B 00IacT (DU3UKU;



— BBISIBIISITh IPUYUHHO-CIICACTBEHHBIC CBS3M U aKTYaIM3UPOBAThH 3a]1a4y, BBIIBUTAThH
TUTNIOTE3Y €€ PeIIeHUs, HAXOAUTh ApTyMEHTHI [Tl TOKa3aTeIbCTBAa CBOUX YTBEPKICHHUIA,
3a/1aBaTh apaMeTPhl U KPUTECPUHU PEIICHUS;

— aHaJU3MPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJayd Pe3yJbTaTbl, KPUTUUECKHU
OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHEHUE B HOBBIX YCIOBUSX;

— CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a7]a4H B 00pa30BaTEILHOM JeATeTbHOCTH,
B TOM YHUCJIC TIPU U3YUYCHUH (DU3UKU;

— JaBaTh OIICHKY HOBBIM CHUTYAITUsAM, OIIEHUBATh MPHOOPETEHHBIN OIBIT;

— yMeThb TIEPEHOCUTh 3HaHUA MO (QuU3NKe B MPAKTHYECKYIO  00JacTh
KU3HEICSITEILHOCTH,

— YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

— BBIJIBUTATh HOBBIC HJICH, MTPE/JIaraTh OPUTHHAIBHBIC TIOJIXO/IbI M PEIICHUS; CTAaBUTh
poOJIEMBI U 33]1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

PaGota ¢ uapopmarmeii:

— BIIaJIeThb HABBIKAMHU TOJy4YEeHHS HHPOpMAIMU (PU3UUECKOTO COJEpKAHUA U3
WCTOYHHKOB pPa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IIOWCK, aHalu3,
CHCTEMAaTH3allMI0 M HWHTEPHpETAuio HHPOPMAIMU pPa3JUYHBIX BHJIOB U (QopM
MpeACTaBICHUS;

— OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHIH;

— WCIOJIh30BaTh CPEJICTBA HHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJOTHUN B
pEIICHMH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OpTraHHM3AIMOHHBIX 33Jad C
cobOmoeHeM TpeOOBaHUN  IPrOHOMHUKH, TEXHHKH OE€30MacCHOCTH, THTHCHBI,
pecypcocOepexeHuns, TMPaBOBBIX U DJTHUYECKUX HOPM, HOPM HHGOOPMAIMOHHOMN
0€30IMacHOCTH;

— co37aBaTh TEKCThI (PU3MYECKOTO COACP)KAaHHS B Pa3IM4YHBIX (popmMarax ¢ ydérom
Ha3HayeHus MHQOpMalMK U LEJNEeBOM ayAUTOPUH, BhIOMpas ONTHUMalbHYIO (popmy
MIPEACTABICHUS U BH3YaTH3allHH.

YHuBepcajibHble KOMMYHUKATHUBHbBIE 1eHCTBHUS

Obwenue:

— OCYIIECTBIIATH OOIIEHNE HAa YPOKax (PU3UKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

— pacrno3HaBaTh MPEINOCHIIKA KOHMIUKTHBIX CUTYAIlMH U CMATYaTh KOH(JIUKTHI;

— pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C HUCTIOJb30BAHUEM SI3bIKOBBIX
CpEACTB.

Cosemecmuasn 0essmenbHOCMb:

— MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U HHIMBUTyaJIbHON paOOTHI;
— BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBHI ¢ YIETOM OOIINX HHTEPECOB,
1 BO3MOXHOCTEH Ka)KJIOT'0 YeHa KOJUICKTHBA;

— MPUHUMATH [IETTU COBMECTHOM NIeATEIHbHOCTH, OPTAaHU30BBIBATh U KOOPJAHMHUPOBATH
JEUCTBHS TO €€ JTOCTHUKEHHUIO: COCTABJIATH IUIaH JCUCTBUM, paclpeneisaTh POIH C
y4ETOM MHEHUH yYaCTHUKOB, 00CYXaTh Pe3yJIbTaThl COBMECTHOM paOOTHI;

— OLIEHMBAaTh Ka4eCTBO CBOETO BKJIaJa M KaXXJOTO Y4YaCTHHKA KOMaH/Abl B OOIIUI
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;



— IpemylaraTb HOBBIE IPOEKTHI, OLEHHUBAaTh WJAEHW C TO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKOW 3HAYMMOCTH;
— OCYIIECTBJIATH MO3UTHUBHOE CTPATErMYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYyalMsX,
IPOSBIIATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.
YHuBepcanbHbIE PETYIATUBHBIC J1EHCTBUS
Camoopeanusayus:
— CaMOCTOSITEJIbHO OCYIIECTBIIATH I03HABATENIbHYIO JEATEIBHOCTh B 00J1acTU (PU3UKU
Y ACTPOHOMUMU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4u;
— CaMOCTOSITEJIBHO COCTAaBIIATh IUIAH PELICHUS PAacCUETHBIX M KA4eCTBEHHBIX 3ajad,
IUIAaH  BBINIOJIHEHHUSI TPAKTHUYECKOW paboThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUN;
— J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;
— pacIMpATh PaMKU y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUTEHUMH;
— JieNIaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pElICHHUE;
— OLICHUBATh NPUOOPETEHHBIN OMBIT;
— CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO 3pYIUIMU B oOnactu (pusmkw,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.
CamokoHmpons:
— JaBaTh OILICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JACATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;
— BJAJeTh HAaBBIKAMU IO3HABATEIbHON pe(dIEKCHUM KaK OCO3HAHHS COBEpIIAeMbIX
JICMCTBUM U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI; UCIIOJIb30BATh
npuéMbl pedIieKCun AJIs OLIEHKU CUTYAIH, BIOOpa BEPHOTO PEIICHHUS;
— YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATD PEILIEHUS 10 UX CHUKECHUIO;
— NPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX IPH AHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH.
Ipunsmue cebs u opyeux:
— MPUHUMATH ce0sl, IOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
— NPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIU3€ PE3YyIbTAaTOB ACATEIbHOCTH;
— MpU3HABATh CBOE MMPaBO U MPABO IPYIHX HA OIIHNOKH.
IIpeaMeTHbIE pe3yabTaThI.
B mnpomecce usyuenust ¢akynpratuBHOr0 Kypca «lIpakTukym MO pemieHuro
¢u3nuecknx 3ama4d B 10-11 kmaccax yueHUK HAYUHTCS:
- HUCIOJIb30BaTh WH(MOpPMAIMIO (PU3UYECKOTO COJEpKaHUS NpPU PEIICHUU Y4YEOHBIX,
NPaKTUYECKUX, MPOCKTHBIX M MUCCIEA0BATEIbCKHUX 3a/1a4, HHTETPUPYS HHPOPMALIUIO U3
Pa3JIMYHBIX UICTOYHUKOB U KPUTUYECKH €€ OLICHUBAS;
- TPOBOJUTH TMpsIMbIE M KOCBEHHBIC H3MEHEHHUS (PU3NUYECKUX BEIUYMH, BBIOHpAs
U3MEPUTEIbHBIE TPUOOPHI C YUETOM HEOOXOIUMOW TOUHOCTH M3MEPEHHM, TIIaHUPOBATh
X0l HW3MEPEHUH, TMOJIydaThb 3HAYEHUE U3MEPSIEMON BEIWYMHBI U  OLIEHHUBATh
OTHOCHTEIBHYIO OTPEITHOCTH 0 3aJJaHHBIM (OpMyTIaMm;
- HUCHOJb30BaTh Ul ONMCAHUS XapakTepa MpOTEKaHus (U3NYECKHX IPOLECCOB
(¢u3nyecKkre BEIMUNHBI U IEMOHCTPUPOBATh B3aUMOCBSA3b MEXKAY HUMU;



- WCIIOJNIB30BAaTh ISl OINHCAHUS XapakTepa MPOTEKaHWs (PU3NUYECKUX TPOIECCOB
bu3nyecKre 3aKOHBI C YYETOM IPAHMI] UX TIPUMEHUMOCTH;

- pelIaTh Ka4eCTBEHHBIC 33/1a4H (B TOM YHCIIE U MEXKITPEAMETHOTO XapaKTepa: UCIOIb3Ys
MoJIeTH, (PU3NYeCKre BEJTMYUHBI M 3aKOHBI, BEICTPAUBATh JIOTUYECKHA BEPHYIO IETIOUKY
00BbsiCHEHUS (J0Ka3aTeNIbCTBA) MPEITI0KEHHOTO B 3a/1aue mpoiiecca (SIBJICHUs);

- pemIaTh pacueTHBIC 3a/1a4H C IBHO 33JJaHHOH (PU3MUYECKON MOJICITBIO: Ha OCHOBE aHAIN3a
YCIIOBUS 3a7a9d BBIIEIATh (DU3UYECKYIO MOJCIb, HAXOIUTh (PU3NYECKUE BEIIMYUHBI U
3aKOHBI, HEOOXOJHMMBIC M JIOCTaTOYHBIC JUIS €€ PEIICHUS, MPOBOIWTH pacueThl U
NIPOBEPSTH MOTYUYSCHHBIN PE3yNIbTaT;

- VYHTHIBATh TPAHUIIBI MPUMCHECHHSI M3yUEHHBIX (DU3MUECKUX MOJIEICH MPHU pElICHUH
(U3NIECKUX ¥ MEKIIPEIMETHBIX 3a1a4;

- MOHUMAaTh U OOBSCHATH IEIOCTHOCTh (YM3MUECKOW TEOPWUH, pa3iuvaTh TPAHMIIBI €€
MPUMEHUMOCTH ¥ MECTO B PSAY APYTHX GU3HUESCKUX TCOPHUH;

- BJANeTh TPHEMaMH TIOCTPOCHHSI TEOPETHUSCKUX JOKa3aTelbCTB, a TaKKe
MIPOTHO3UPOBAHUS OCOOEHHOCTEH MPOTEeKaHWS (PU3NYSCKUX SIBICHHH M IMPOIECCOB Ha
OCHOBE IMOJIYYCHHBIX TCOPETUICCKUX BBIBOJIOB M JJOKA3aTCIbCTB;

- XapaKTepu3oBaTh CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJATAIOIUMH HAyYHBIMHU
MOHITHSMH: TPOCTPAHCTBO, BpeMs, MaTepus (BEMIECTBO, TOJE), JBWKCHHE, CHIIA,

SHEPrus;
- BEJIBUTATh TUIIOTE3BI HA  OCHOBE 3HaHUS OCHOBOTIOJIATAFOTIIAX
(bu3nUecKux 3aKOHOMEPHOCTEN U 3aKOHOB;

- CAMOCTOATENIbHO IIJIaHUPOBATh u OOBSICHATHL  (hU3HUECKHE
IKCTICPUMEHTHI;

- XapaKTepu30BaTh IJI00aJbHBIE MPOOJIEMBI, CTOSIIUE Tepe]] YeIOBEYECTBOM:
PHEPreTUYECKHE, CHIPhEBHIE, IKOJIOTHYECKUE, TOHUMATh POJIb (PU3UKH B PEIICHUU ITUX
npo0em;

- pelaTh NPaKTUKO-OPUEHTHPOBAHHBIC KAUECTBEHHBIE U PacueTHbIC (PU3MYECKHE 3a/1auu
¢ BbIOOpOM (DU3MHYECKOW MOJENH, UCIOJIb3YS HECKOJIbKO (DPM3MYECKHX 3aKOHOB WITH
dopMyn, CBA3BIBAIOIIMX  W3BECTHHIE (PU3WUECKHME BENWYUHBI, B  KOHTEKCTE
MEXIIPEAMETHBIX CBS3EH;

- OOBSICHATH yCJIOBHS TPUMEHEHUS (DU3MUECKUX MOJENeH MpU pEHICHUH (PU3NISCKUX
3a/1a4, HaXOJUTh aJICKBAaTHYIO MPEIUIOKESHHON 3a1aue PU3NIecKyro MOelb, pa3pemnaTh
npobJeMy Kak Ha OCHOBE MMEIOIUXCS 3HaHUH, TaK U MPU IOMOIIU METOOB OIICHKH.



4. TemaTnueckoe miaHupoBaHue kypca «IlIpakruka nmo pemeHuio Gu3nyecKux

3agau» 10-11 kjacc.

10 KJIACC
B T'on KoauuyecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHue
Hejie Ne Kontpo  Ilpaktm (undpossie)
IO pa3iesioB U TeM Bceer
n/n JIbHbIE yeckme o0pa3oBaTe/ibH
NMpOrpaMMbI 0
padoThbI pabdoTbl b€ pecypchbl
1 34 PA3JIEJI 1. DOkcnepument (1 4)
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KHHeMAaTHKA https_://resh.edu.ru
2.1 3 /subject/lesson/58
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2.2 4
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P est?theme=216
NTOT'O no pazgeny 13 1
PA3JAEJI 3. Moaexkyasipaas ¢pusuka. Tepmoannamuka (10 1)
https://easyfizika.r
u/zadachi/molekul
MoznekyunspHast yarnaya-fizika/
3.1 3
busnka https://phys-
ege.sdamgia.ru/te
st?theme=225
https://moodle.ks
3.2 I"a30BBIC 3aKOHBI 4 tu.ru/r.nod./book/t
ool/print/index.p
hp?id=31604
https://phys-
3.3 TepmoauHamuKa 6 ege.sdamagia.ru/se
arch?keywords=1



https://resh.edu.ru/subject/lesson/5894/conspect/
https://resh.edu.ru/subject/lesson/5894/conspect/
https://resh.edu.ru/subject/lesson/5894/conspect/
https://phys-ege.sdamgia.ru/test?theme=208
https://phys-ege.sdamgia.ru/test?theme=208
https://phys-ege.sdamgia.ru/test?theme=208
https://resh.edu.ru/subject/lesson/4720/conspect/
https://resh.edu.ru/subject/lesson/4720/conspect/
https://resh.edu.ru/subject/lesson/4720/conspect/
https://phys-ege.sdamgia.ru/test?theme=216
https://phys-ege.sdamgia.ru/test?theme=216
https://phys-ege.sdamgia.ru/test?theme=216
https://moodle.kstu.ru/mod/book/tool/print/index.php?id=31604
https://moodle.kstu.ru/mod/book/tool/print/index.php?id=31604
https://moodle.kstu.ru/mod/book/tool/print/index.php?id=31604
https://moodle.kstu.ru/mod/book/tool/print/index.php?id=31604
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2

&cb=1&search=2
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PA3JIEJI 4. DanekTpocTatuka (10 1)
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ler/er_files/book?2
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IMOTEHIIHAT http://profil.adu.b
4.1 3 i
AIEKTPUICCKOTO y/mod/book/view.
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HUTOI'O no pazneny 10
PE3EPB 0
OBIIIEE
KOJIMYECTBO 34
YACOB
11 KJIACC

TI'on

KoaunuecTBo 4acoB



https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://phys-ege.sdamgia.ru/search?keywords=1&cb=1&search=2.1.16%20Изменение%20агрегатных%20состояний%20вещества%3A%20плавление%20и%20кристаллизация&page=2
https://edu.tltsu.ru/er/er_files/book2666/book.pdf
https://edu.tltsu.ru/er/er_files/book2666/book.pdf
https://edu.tltsu.ru/er/er_files/book2666/book.pdf
http://profil.adu.by/mod/book/view.php?id=3209&chapterid=9298
http://profil.adu.by/mod/book/view.php?id=3209&chapterid=9298
http://profil.adu.by/mod/book/view.php?id=3209&chapterid=9298
http://profil.adu.by/mod/book/view.php?id=3209&chapterid=9298
https://fizi4ka.ru/egje-2018-po-fizike/jelektricheskoe-pole.html
https://fizi4ka.ru/egje-2018-po-fizike/jelektricheskoe-pole.html
https://fizi4ka.ru/egje-2018-po-fizike/jelektricheskoe-pole.html
https://fizi4ka.ru/egje-2018-po-fizike/jelektricheskoe-pole.html
https://www.evkova.org/energiya-elektricheskogo-polya
https://www.evkova.org/energiya-elektricheskogo-polya
https://www.evkova.org/energiya-elektricheskogo-polya
https://www.evkova.org/energiya-elektricheskogo-polya

B Ne HaumeHnoBanue DJIeKTPOHHBbIE
Kontpoa IlpakTn4
Hele n/m  pas3iesioB U TeM Beero (ungposBbie)
JII0 NMporpaMMbI o0pa3oBaTtejibHbIE
pecypcsl
PA3JIEJI 1. IlocTosiHHBIN TOK (5 4)
1 34 https://interneturok.
. ru/lesson/physics/1
ITocTosIHHBIN TOK
11 2 0-klass/osnovy-
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polnoy-tsepi
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tsepyah
NTOI'O no pazgeny 5

PA3JIEJI 2. MarauTHoe moJie (6 1)

http://profil.adu.by/
mod/book/view.ph

2.2  MarnurtHoe noJjie 2
p?id=3226&chapte
rid=9352
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http://www.osu.ru/docs/school/physics/raschet_electrotsepey.pdf
http://www.osu.ru/docs/school/physics/raschet_electrotsepey.pdf
http://www.osu.ru/docs/school/physics/raschet_electrotsepey.pdf
http://www.osu.ru/docs/school/physics/raschet_electrotsepey.pdf
https://foxford.ru/wiki/fizika/nelineynye-elementy-v-elektricheskih-tsepyah
https://foxford.ru/wiki/fizika/nelineynye-elementy-v-elektricheskih-tsepyah
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