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[NOSACHUTEJIbHA S 3AIIMCKA

OO6mras xapakTepucTruKa Kypca

Pabouas nmporpamma y4yeOHOro Kypca « TpynHble Bonpockl (hu3uKu» pazpaboTaHa B COOTBETCTBUHU C TPEOOBAHUAMH (pelIepaibHOTO roCy1apCTBEHHOTO
00pa3oBaTenbHOr0 CTaHaapTa OCHOBHOTO 061Iero oopazoanus (OI'OC OOO0) u HanpaBieHa Ha OPTaHU3ALMI0 00yUYeHUs (PU3UKE, BBRIXOISIIETO 32 PAMKU
(benepanbHO paboyei mporpaMMsl 1o (usuke ocHoBHOTO ob1ero oopazosanus (OPPIT OOO) 6a30Boro ypoBHs, ¢ y4€TOM HCIIOIb30BaHUS BUIOB
JESITeTbHOCTH 00YUYaIOMIUXCSI, OTIIMYHBIX OT YPOUHBIX.

IIpu pazpaboTke [IporpaMmbl yUUTHIBAIUCH CIAEAYIOIINE TOKYMEHTHI:

— pacniopsbxenue [IpaBurenscrBa Poccuiickoit denepannu ot 19 Hos10pst 2024 1. Ne 3333-p «O6 yTBep:KA€HUH KOMILJIEKCHOTO IJIaHA MEPONPUATUH TIO
MOBBIIIEHUIO Ka4eCTBAa MaTEMaTUYECKOTI'0 M €CTECTBEHHO-HAYYHOr0 00pa3zoBaHus Ha nepuoa 1o 2030 rogay;

— nrcbMo MunmcTepcTBa npocselnenus Poceuiickoit @eaepanuu ot 5 utons 2022 1. Ne TB-1290/03 «O HanpaBieHUH METOAUYECKUX PEKOMEHAALINI 110
OpraHu3ali BHEYPOUYHOH EATEIIbHOCTH B paMKaXx peajan3aluyd OOHOBICHHBIX (eiepalibHbIX FOCYIapCTBEHHBIX 00Pa30BaTEeNIbHBIX CTAaHAAPTOB
Ha4yaJIbHOTO OOIIET0 ¥ OCHOBHOT'O OOIIET0 0Opa30BaHMUs.

AKTyanbHOCTB Kypca

B ycnoBusix peanusaiuu cTpaTernueckon 3a/1auu 1o JOCTHKEHUIO TEXHOJIOIMUECKOTI0 CYBEpEHUTETA CTPaHbl Nepel] PU3NYecKUM 00pa30BaHUEM B YHCIIe
IJIAaBHBIX ITOCTABJICHBI CJIETYIOIIUE LIEIH: TOIrOTOBKA 00yUaloMXCsl B Ipouecce o0yueHus (pu3nke K BbIOOpy mpodeccuii, CBsI3aHHBIX C pa3BUTHEM
€CTECTBEHHbIX HayK U TEXHOJIOTUH; pa3BUTHE TBOPUECKHUX U MCCIIEA0BATENbCKUX CIIOCOOHOCTEN 00yuaronmxcs. BakHbIM KOJIMUECTBEHHBIM [10Ka3aTeIeM
MOBBIIIEHUS MHTEpeca K (PU3HUKE SIBJISETCS POCT KOJMUECTBA BBITYCKHUKOB, BEIOMPAIONIUX (PU3UKY Ha TOCYJapCTBEHHOM HTOTOBOM aTTecTalluy.
OcBoenue [IporpamMmbl CIIOCOOCTBYET MOBBIIICHHUIO MOTHBAIIMH 00YYAIOMIAXCS K U3YYCHUIO (PU3UKH, ITO3BOJISIET UM Ha MPAKTUKE MTO3HAKOMHUTHCS C
(U3NYECKUMU SIBIEHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh (PU3NUYECKHUE 3aKOHOMEPHOCTH, Pa3BUTh UMEIOIIMECS U TPHOOPECTH HOBbIE MPAKTUYECKUE YMEHUS
Y HaBBIKU B 00JIACTH TUTAHUPOBAHHMS, TIOJTOTOBKH, IIPOBEICHHS, aHATN3a U HHTEPIPETANN (PU3UIECKOTO IKCIIEPUMEHTA, HAYIUTHCS IIPUMEHSATH
TEOpeTUYEeCKHEe 3HAHU [T OOBSICHEHUS (PU3UUECKUX SIBJICHUN U MPOLIECCOB, HE TOJIBKO JUIS PELIEHHs PACYETHBIX 3a/1a4 BHICOKOTO M OJIUMIIMATHOTO
YPOBHEH CIIO)KHOCTH, HO M B CUTyallUsAX KU3HEHHOTO Xapakrepa. Ilpeaycmorpennsie [IporpaMMoil BUIbI A€ATENBHOCTH (MHANBHyaIbHAS U TPYIIIOBAs
MIPOEKTHAsI U MCCIeloBaTeIbCcKast JesITeIbHOCTh) CIOCOOCTBYIOT Pa3BUTHIO ITO3HABATENIBHBIX, PETYISTUBHBIX 1 KOMMYHHUKATUBHBIX YMEHUN 00yYaromuxcs.
[Iporpamma cOOTBETCTBYET Hiee PUKIATHON HAIPABIEHHOCTH, KOTOPAsi, B UUCIIE APYTHX

U7eH, MOoJN0KeHa B OCHOBY Kypca (PM3MKH, M3y4aeMOro Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHusl.

Kypc MoxeT ObITh BOCTpeOOBaH 00YJaIOMIMMHUCS, KOTOPhIE UMEIOT HHTEPEC K M3YUCHUIO (PU3UKH, TOTOBSITCS K YIaCTHIO B OJIMMIINAIAX NIKOJIHHUKOB IO
¢u3uke, MIAHUPYIOT YIIIyOJIeHHOE N3ydyeHue (PU3UKH Ha YPOBHE CPEIHEro 001ero oopa3oBaHusl.

Llenp u 3amaun Kypca

Peanunzanus xkypca sBIsieTcs HEOThEMIIEMOM YacThio 00pa30BaTEIbHOIO Mpolecca, 00ecreurBas B TOM YHUCIIE BO3MOXKHOCTh (POPMUPOBAHUS
00pa3oBaTeNbHBIX MMPOrPAMM Pa3IMYHOTO YPOBHS CIIOKHOCTH M HAIIPABJICHHOCTH C YY€TOM 00pa30BaTeNIbHBIX MOTPEOHOCTEH 1 criocoOHOCTEH
o0yyarolmuxcs, BKJI04as 0JJapeHHBIX JETEH.



Hens kypca — o0ecnieunTh HHAMBUAYATbHBIE TOTPEOHOCTH 00YYAIOIINUXCS B U3yUE€HUU (U3KKH, B YCIOBUSAX, KOT/1a yUeOHBIN T1aH 00pa30oBaTeNIbHOM
OpraHM3alliy MpeaycMaTpUBaeT u3ydeHue yueoHoro npeamera « Pusrka» TOIbKO Ha 6a30BOM YPOBHE.

[Iporpamma paspaboTana ¢ yueToM pekoMeHaanuil penepanbHoi paboueii mporpaMMbl BOCITUTaHUS. B 4aCTHOCTH, OHA YYHUTHIBA€T TICHXOJIOTO-
neJarornyeckue 0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHON KaTeropuu ooydarommxcs. [I[porpamma cnmocoOCTBYeT TOCTHKEHHUIO JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHOU porpaMMel 1o ¢usnke B coorBeTcTBUU ¢ DT'OC OOO U COOTBETCTBYET CIICAYIOIIUM OCHOBHBIM HAIIPABICHHUSIM
BOCTIMTAHUSA:

1) marproTHYecKOe BOCTIUTAHHE: IEHHOCTHOE OTHOIICHUE K IOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpakAaHCKOE U TyYXOBHO-HPABCTBEHHOE BOCITUTaHHE: TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

3) HEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHUE IICHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHPa, OCHOBBI Pa3BUTHUS TEXHOJIOTHH,
Ba)KHEHILIEH COCTaBISAIONIEH KYJIbTYphl; OPUEHTALUS B AEATEIbHOCT HA COBPEMEHHYIO CUCTEMY HAayUHBIX IPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUA IPUPOJIBI; PA3BUTHE HAYUHOU TI0003HATENILHOCTH, HHTEPECca K UCCIIEIOBATEIBCKOM 1€ TeIbHOCTH;

4) Tpy1oOBOE BOCIIUTAHKE: MHTEPEC K MPAKTUIECKOMY M3yUEHHIO Mpodeccuii, CBA3aHHBIX ¢ (U3UKOIA;

5) aKoJIOTHYEeCKOE BOCITUTAHKE: OPUEHTAIUS Ha TPUMEHEHHE (PU3NUECKUX 3HAHUHN IS pelIeHus 3a7a4 B 001acTU OKPYXKAIOIIe cpebl.

W3ydenue Kypca HampaBieHO Ha (OPMHUPOBAHUE Y O0YUAIOIIMXCS:

— CHCTEeMbI (PU3NYECKUX 3HAHUN KaK CHCTEMOOOPAa3yI0IIero KOMIOHEHTa €CTECTBEHHO-HAYYHON KapTHHBI MUPA, KaK OCHOBBI JJIsl HOHUMaHUs (PU3UUECKOI
CTOPOHBI SIBJICHUH OKPYKalOIIEero Mupa;

— MHTEpeca Ha MPOJoJKeHHe 00yYeHHs Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHusl.

B pamkax perieHust oCHOBHBIX 3a/1a4 [IporpamMmsl JOKHO OBITh

o0ecre4eHo:

— IproOIIEeHNE 00YUaIOIINXCS K CAMOCTOSITEIbHOM MO03HABATEIbHON 1 UCCIIEI0BATENBCKOM I€ATEIbHOCTH, K HAYYHBIM METOJIaM TMO3HAHMUS;

— ¢opMupoBaHUE y 00YJaIOIIKUXCS MOTUBALIMU U Pa3BUTHE CITIOCOOHOCTEH K U3YUEHUIO (PU3UKU;

— (opMupoBaHUe y 00YJaIOMUXCS YMEHUH OOBSCHATD U OLEHUBATH SIBICHUS OKPYKAIOIIET0 MHUPA, UCTIOIb3Ys 3HAHUS U OTIBIT, IOJTYYCHHBIC IPU U3yUSHUH
(U3HKY, TPUMEHTH UX MPU PELICHUH MPOOIEM B IOBCETHEBHOM KU3HU U TPYIOBOM NEATEILHOCTH;

— OCO3HaHHWE 00YYAIONMMHCS EHHOCTH (PM3NYECKUX 3HAHUN B )KU3HHU YEJIOBEKa, MOBBIIICHUE YPOBHS IKOJIOTHUECKO KyJIbTYphI, HETIPUITHE ACHCTBHH,
MIPUHOCAIINX BpeJ OKPYXkKAIOIIeH cpesie u 37J0POBbBIO JIIOIEH;

— puoOpeTeHne 00yYarOIUMUCS OTBITA CAMOIIO3HAHUS, KITFOUEBBIX KOMITETCHIINH, HEOOXOAMMBIX /ISl pa3IMYHBIX BUJOB JESTEIHHOCTH.

MecTto Kypca B 00pa3oBaTeIbHOM IpoOIECcCe

[Iporpamma yuebHoro kypca « TpyaHble BOIpOCH! (PH3UKW» HalpaBiieHa Ha PACIIMPEHUE 3HAHUH 00ydaronmxcs 1o Gpusnke i KJIaccoB ¢ 6a30BBIM
YPOBHEM OO0y4YeHHS (PU3HKE.

TemaTtudeckoe IaHUPOBaHHUE B TporpamMme Kypca « TpynHbie BOpockl (PU3UKM» COCTABICHO TaK, YTO paclpeeieHue COAePKAaTEIbHBIX Pa3IeliOB B HEM
CUHXPOHU3MPOBAHO ¢ 00s3aTeNbHOM MporpaMMoii 6a30Boro ypoBHs. Peanuzanus conepkanus npeiaraetcs B popMax U BUJax AesITENbHOCTH, OTIUYHBIX
oT ypouHbIX. ClIelyeT OTMETUTh, YTO JaHHBIA KypC BBICTPAUBACTCS HE TOJILKO HA PACIIMPEHUN (PU3NIECKOTO CO/IepKaHus 0a30BOTO YPOBHS, HO M Ha
MOBBILLICHUU

YPOBHS CIIOKHOCTH 33Ja4, peJlaraéMbIX JUIsl pELICHHUS.

PaGouas nporpamma kypca « TpyaHbie Bompocsl GU3UKW MpeIHa3HaueHa A peaiu3anuu B 8 kiaacce. DopMbl e TEIBHOCTH 00YYarOIINXCS
MpeyCMaTPUBAIOT AKTUBHOCTD U CAMOCTOSITEIIbHOCTD, COYETAIOT HHANBUAYAIBHYIO U TPYNIIOBYIO ()OPMBI pPaOOTHI, OTIIMYAIOTCS OT YPOUHBIX Oojiee
UIMPOKUM UCHOJIB30BaHUEM IIKOJIBHOTO (PU3MUECKOro HIKCIIEPUMEHTA, UCCIEA0BATEIbCKOM U MPOEKTHOM 1eATeIbHOCTH, PEIICHUEM HECTaHIapTHBIX 3a/1a4
u 1p. CTpyKTypupOBaHHE TEMATUYECKOTO IIaHUPOBaHUs B [IporpaMme cOOTBETCTBYET MOPSAAKY M3yUEHHs pa3fesioB U TeM (HU3UKKA 0a30BOTO YPOBHS B



OCHOBHOI IITKOJIE, TEM CaMBIM 00ECTICUNBAETCS IPEEMCTBEHHOCTh YPOYHON ¥ BHEYPOUHOU JNEATSIIEHOCTH U BO3MOKHOCTH OCBOCHHS IIPOTPAMMBI B TPYTIITaxX
MEPEMEHHOTO COCTAaBA.

Peanm3arus [IporpaMMel IpearioaraeT coueTaHnue pa3InIHbIX BHIOB JACITEILHOCTH oOydatomuxcs. i rpynmnoBoi paboThl MPEayCMOTPEHBI:
JMCKyccuH; paboTa Hall POSKTaMu (BBIOOpP TEMBI MPOEKTA, INIAHUPOBAHUE pabOT, pacipeiesieHIe POJiel, B3AMMOOIICHKA TIPU BBITOJHEHUU TPYIIIIOBBIX
MIPOEKTOB); MOHTaX IKCIICPUMEHTAILHBIX YCTAHOBOK; IPOBECHHE (PHU3UICCKIX U3MEPCHHIA MTO/T PYKOBOACTBOM YUHUTEIS; 00CY X ICHUE (PU3HISCKUX
SIBJICHHUI U TPOLIECCOB; 000CHOBaHME MOJICIICH MPH PEIICHUH PACYCTHBIX 3a/1a4. B WHANBUYaIbHOM

paboTe mporpamMMoii IPeTyCMOTPEHBI: 00pab0TKa M HHTEPIPETAIUS PE3yIbTaTOB (PU3HUECKUX H3MEPEHUI; TOCTPOCHNUE YCTHOTO HIIM TUCHbMEHHOTO
00OCHOBaHMS TIPU PEIICHUU KAYeCTBCHHBIX 3a]1a4, 3alMCh CUCTEMbl YPABHCHUH U BBIMIOJIHEHUE MATEMATUYECKUX PACUCTOB MPU PEUICHUH 3a/1a4; TIOKCK,
HMHTEpIIPETAIHs, TPeoOpa30BaHNUe U IPUMEHEHUE HHPOPMAIH €CTECTBEHHO-HAYYHOTO COepKaHus. Takue BUJIBI IS TSIEHOCTH IOMOTAIOT Pa3BUBATH Y
oOyJaromuxcs, ¢

OJTHOM CTOPOHBI, HABBIKK BOCIIPHUATHS HOBOM HH(DOpPMAIMH ITPH PA3TUIHBIX CIIOCO0aX €€ MOoJaduH, a ¢ JPyroid — aKTUBHOCTh, CAMOCTOSATEIHLHOCTh U
TBOpYecKoe Havaio. Peanu3zanus [IporpaMmbl ClIOCOOCTBYET HE TOJIBKO PACHIMPEHUIO 3HAHUI U YMEHUI 00ydJaronuxcs B 00JacTu GU3UKHU (4TO
OPUEHTHUPYET Ha BEIOOP TEXHOJIOTHIECKOTO (MHKEHEPHOT0) POl B CPEIHEH IITKOJIC), HO M PA3BUTHIO Y HUX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUM.
[Iporpamma kypca paccunTana Ha 34 yaca Mpu MPOBEICHUN 3aHATHI OJIMH pa3 B HEJEIIO 10 | akaJJeMHUYECKOMY 4acy Kaxoe.

[Tpu peammsaruu [IporpamMmel 3a7a4a yIUTENS COCTOUT B TOM, YTOOBI CO3/IaTh JIJIsi 00yYaIOMUXCs HEOOXOIUMBIC YCIIOBUS ISl IPUOOPETEHUS W PAa3BUTHUS
YMEHUH, CBS3aHHBIX C IPOBEACHUEM IKCIIEPUMEHTOB. J[JIsl pereHust 3Tol 3a1a4i He00X0AMMO HalMYie B KaOMHETe (PU3UKU CTAaHAaPTHOTO 000pYI0BaHHMS,
KOMIUICKTYIOIINUX M PACXOHBIX MAaTEPHUAJIOB, TPEOYIOMIMXCS JJIsI IPOBEACHUS dKcTiepuMenTa. [lepedens npeiaraeMeix padot chOpMHUPOBAH TAKHM
00pa3om, YTO TIOATOTOBKA K MX MPOBEJICHHUIO HE JIOJDKHA BBI3bIBATH CYIICCTBEHHBIX

3aTpyIHEHUHN — BCe HEOOXOoAMMOe TS peanu3anuu [IporpaMMel, Kak mpaBuio, JIMOO HAXOIUTCS B KaOWHETe (PU3HUKH, THOO JOCTYITHO B IIOBCETHEBHOM
OBITOBOM O0OMXOJIE.

Bropast 3amaua yaurens no peanusanuu [IporpaMMbl cBsizaHa ¢ BO3MOXKHOCTBIO ITOUCKA, 00pa0OTKH | MpeICTaBIeHIS HHPOPMAIH HAYIHOTO
COJICPIKaHUs TIPH OpraHU3aI[uU IPYIIIIOBOM MPOSKTHON M MCCIICI0BATEIbCKOM NeATSIbHOCTH. J1JIs YCIETHOM pealn3alliy ClicHapUeB MPOSKTOB
PEKOMEHTyEeTCS

HCIIOJIb30BaTh MEPCOHAIBHBIC KOMITBIOTEPHI ¢ YCTAHOBICHHBIMU O(DUCHBIMH

MpOrpaMMaMH U JIOCTYIIOM K ceTn HTepHeT (Kak MUHUMYM OJITH KOMITBIOTEP ISl KaXKI0W TPYIIITHI).

[To ycMOTpeHHIO YUUTEIIST HEKOTOPBIC 3aHATHS MOTYT ObITh HCKITIOUEHBI MJIM 3aMEHEHBI. J[J1s MMOBBIIIEHUsT HHTEpeca K MPAKTHUYECKOMY H3YUYCHHUIO
npodeccuii, CBI3aHHBIX ¢ QU3NKON, peKOMEHIYeTCsl BHECTH B [IporpaMmy pernoHaNbHBIM KOMIIOHEHT: SKCKYPCHH Ha MECTHBIC TIPEIIIPHUSITHS, B
PETHOHAIBHBIC MY3€H, BY3bl H KOJUIC/DKH TEXHHYECKON HAIPaBICHHOCTH.

COAEPXAHUE YYEBHOI'O KYPCA «TPYIHBIE BOITPOCBI ®U31KN» 8 KJIACC

Paspnen TenJioBbie siBJICHUA

AnnorponHsle Moaudukanuu yriaeposa. [loBepxHOCTHOE HATsSKEHNE, CMAauMBaHUE, KanWUIApHble ABiIeHU. KoaduimeHT noBepXHOCTHOrO HATSKEHUSL.
TenmooOMmeH u TemoBoe paBHoBecue. 3akoH HetoTona—Pruxmana. YpaBHenue teruioBoro 6ananca. MameHeHne BHyTpeHHEH sHeprun npu (a3oBbIX
nepexozaax. ['paduueckoe npeacraBieHHe MPOLECCOB HATPEBAHU/OXJIAXKIEHHSI BELIECTBA.

TenoBble ABATATENN U 3AIUUTA OKPYXKAOLWEN cpelbl. TeloBble NOTepH B TEIIOCETSX.

IIposedenue sxcnepumenma:

BeIpanuBanue KpUCTAIIIOB IOBAPEHHOM COJIM WU MEIHOIO KyIopoca.

OneIThI, IEMOHCTPHUPYIOLIME TOBEPXHOCTHOE HATSYKEHUE, KAIIWJUISIPHBIC SBJIICHUS U SIBJICHUS CMayUBaHUS.

HccnenoBanue mpoiiecca TEII000OMEHa MPY CMEIIUBAHUN XOJIOHOU U TOPSTYEi BOJIBI.



HccnenoBanue Gpa3zoBbIX MEPEXOIOB.

I'pynnogvie npoekmul no memam:

[Iporuo3upoBanue S3KOJOTUYECKHUX MOCIEICTBHI UCTIOIB30BAHUS JBUTATENIC BHYTPEHHETO CTOPAHUS.

[Iporuo3upoBaHue 3KOJOTMYECKHUX MOCIEICTBUIM UCIIOIB30BAHMS TETUIOBBIX U TUAPOITEKTPOCTAHIIMM.

Pa3znen JaekTpuuecKkue 1 MATHUTHbBIE SIBJIEHUSA

Onektpusanus Ten. 3akoH Kynona. Dnekrpuueckoe nosie. 9/[C B Lenu nmocTostHHOro Toka. 3akoH OMa Jij1sl HOJIHOM Lenu. DJIEKTPUUYECKUe UEeNu U
MOTPEOUTEITN IIEKTPUICSCKON YHEPTHH B OBITY.

JlelicTBME MarHUTHOTO TOJIs1 HA TPOBOAHUK ¢ TokoM. Cuita AMmriepa u onipesieieHre ee HanpasieHnus. Cuna JlopeHna u onpeaeneHue ee HanpaBieHUs.
YckopuTenu 3apsyKeHHBIX YaCTHIL.

Dnekrporenepatop. CriocoObl NOTyUYEHUS MEKTPUIECKON IHEPTHH.

IIposedenue sxcnepumenma:

DnekTpu3aiys U 00bICHCHHE JICKTPU3AIMH TEJl, B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.

[IpoBepka mpaBuia CIOKEHUS HAMIPSKEHUHN TIPH MOCTIEA0BATEIIbBHOM COSAMHEHUH JABYX PE3UCTOPOB, MPaBUJIa JAJI CUIIBI TOKA MPHU MapalIeIbHOM
COCJIMHEHUH PE3UCTOPOB.

Omnpenenenne DJ[C 1 BHyTPEHHETO COMPOTUBIICHUSI UCTOYHHUKA TOKA.

[IpoBepka BbinoaHEeHHs 3aKkoHa OMa /171 MOJTHOM LIETIH.

Onpenenenne KIIJ| narpeBatesns.

HccnenoBanue nelcTBUS MAarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

WNHnuBunyansHble IPOEKTHI HA IPUMEHEHHUE CHIIBI AMIiepa U cwiibl JIOpeHIa B TEXHUYECKUX YCTPOUCTBAX.

I'pynnoevie npoexmul no memam:

DNEKTPOCTAHIINK Ha BO30OHOBIISEMBIX HCTOYHHKAX YHEPTHH.

DKOJIOTHYECKUE TTPOOIEMBI SHEPTETHKH.

TomuBHBIEC 37IEMEHTHI U AJIEKTPOMOOHUIIH.

IINTAHUPYEMBIE ObPA30OBATEJIBHBIE PE3YJIBTATHI

Peanuzarmust mporpammer yaeoHoro kypca « TpyaHbie BOpocs! (U3UKW» HaIlpaBieHa Ha 00ecreueHre JOCTHKEHUS 00yYatOIUMHKCS JIMYHOCTHBIX,
MeTarnpeIMEeTHBIX U MPEeIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3VIJIBTATHBI

1) maTproTHYECKOrO BOCIUTAHHS: IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSAM POCCUNHCKUX yUEHBIX-(DU3HUKOB;

2) TPaXXJAAHCKOT'O U AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA: TOTOBHOCTh K AKTUBHOMY YYAaCTHUIO B 06CY)K}16HI/H/I O6HIGCTB€HHO 3HAYUMBbIX U DTHYCCKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM PUMEHEHUEM JTOCTHKEHUN QU3UKY;

3) IEHHOCTH HAYYHOTO MO3HAHMS: OCO3HAHHE [IEHHOCTH (DPU3NIECKOIN HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHUS MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHH,
Ba)KHEHIIIEH COCTABIISAIOLIEH KyJIbTYphl; Pa3BUTHE HAYYHOM JH0003HATETLHOCTH, HHTEPECA K UCCIIE0BATENbCKON AEATEIbHOCTH;

4) hopMHUpOBaHUS KYJIBTYPHI 37I0POBbSI M SMOIIMOHAIBLHOTO OJIaromnorydusi: 0CO3HaHUE IIEHHOCTH 0€30MacHOro 00pasa JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BXKHOCTU MPaBUII O€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA IOPOrax, C 3JIEKTPUYECKUM U TEIJIOBBIM 000pyI0BaHUEM B
AOMAIIHUX YCIIOBUSAX;

5) TpyZI0BOTO BOCIIMTAHUS: aKTUBHOE y4acTHE B PELICHUN MPAKTUYECKUX 3a/1a4 TEXHOJOTUUECKOM U COLMaIbHON HAalpaBIEHHOCTH, TPEOYIOLINX B TOM
grcie U GU3NIECKUX 3HAHUHN; HHTEPEC K MPAKTUIECKOMY MU3yUSHHIO MTPO(ECCHid, CBI3aHHBIX C (PH3UKOIA;

6) 5KOJOrMYECKOro BOCTIUTAHUS: OPUEHTALUS Ha IPUMEHEeHNEe (GU3NUECKUX 3HAHUH JUIsl pellieHHs 3a/1a4 B 00JIaCTH OKPY KAIOLIEH cpelibl, INIAaHUPOBAHUS
IIOCTYIIKOB U OLICHKHU MX BO3MOKHBIX HOCJ'IGI[CTBI/Iﬁ JJIs Oprmanmeﬁ Cpeanl;



7) amanTanuu K K3MEHSIOIUMCS YCIIOBHSIM COIUAIBHOM U TIPUPOIHOM Cpe/Ibl: MOTPEOHOCTH BO B3aUMOJICHCTBUH TP BBHITIOJHEHUH MCCIICIOBAHUN
MPOEKTOB (PU3MYECKON HANPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHHSIM JPYTUX; OCO3HAHHE JePHUIIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETCHTHOCTEH B
obacti (pHU3KMKH; MIIAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUYCCKUX 3HAHMIA, CTPEMIICHUE aHAIM3UPOBATh M BBISBIIATH B3aHMOCBSI3H
MPUPOIBI, OOIIECTBA U SKOHOMHUKHU, B TOM YHCIIE C UCTIOIB30BaHUEM (DU3MUECKUX 3HAHHIA.

METAITPEJJMETHBIE PE3YJIbTATBI

[To3HaBaTenbHBIC YHUBEPCATBHBIC YICOHBIC ICHCTBHSL:

bazoBbie tornveckue AeMCTBHS:

— BBISIBJISITH U XapaKTEPH30BaTh CYIICCTBEHHBIC IPU3HAKH SIBICHHUIA U MPOLIECCOB;

— BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMATPUBACMBIX (haKTax, TaHHBIX U HAOJIOICHHUSIX, OTHOCSINNXCS K (PU3NICCKUM SBJICHUSIM;

— BBISIBJISITh IPUYMHHO-CJICICTBCHHBIC CBS3H MPU U3yUeHUH (PU3UUYCCKHX SIBJICHUI U TIPOIIECCOB, JeJIaTh BHIBOJIBI C HCIIOJIB30BAHUEM JICTYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOYCHUH, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SIX (DPU3NUCCKUX BEJIUYUNH;

— CaMOCTOSITEIILHO BBIOMPATh CIIOCO0 pelieHus yueOHOoM (hru3ndeckoi 3a1a4un (CpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHHsI, BRLIOOp Hanbosee
MOJIXO/ISIIIETO C YY€TOM CaMOCTOSITEIbHO BBIICIICHHBIX KPUTCPHEB).

bazoBbie uccienoBaTeIbCKUE ICHCTBHUSA:

— HCTIOJIb30BaTh BOIIPOCHI KaK UCCIICIOBATEIILCKHII HHCTPYMEHT MO3HAHHMS; IPOBOIUTH [0 CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(bu3nvecKkuii IKCIIEPUMEHT, HE0OJIBIIIOE UCCIIEOBAaHHE (DU3UIESCKOTO SBICHUS;

— OIICHUBATh Ha IPUMEHUMOCTD M JJOCTOBEPHOCTh HH(OPMAIIHIO, TOJYYCHHYIO B XOJIC UCCIICIOBAHUS WM IKCIICPUMEHTA,

— CaMOCTOSITEIIbHO (POPMYITMPOBATH OOOOIIEHHSI U BBIBOIBI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIFOICHHSI, OTIBITA, NCCIICIOBAHHUS;

— MPOTHO3UPOBATH BO3MOYKHOE JalibHEHIIIee pa3BUTHE (PU3UICCKHUX MPOIIECCOB, a TAKXKE BBIJBUTATh MPEINOI0KEHUS 00 MX PA3BUTHH B HOBBIX YCIOBHSX H
KOHTEKCTax.

PaGora ¢ uadpopmarnmeii:

— MPUMEHSATH Pa3IMYHbIC METO/IbI, HHCTPYMEHTBI M 3alIPOCHI IPU TIOUCKE ¥ 0TOOpe MH(DOPMAIIMH WIIH JAHHBIX M3 HCTOYHHKOB C YYETOM MPEIOKESHHON
yueOHO#l 3a/1a4M U 3a/IaHHBIX KPUTCPHUCB;

— BBIOMpATh, aHATTU3UPOBATh, CHCTEMATH3HUPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IMIHBIX BUIOB U (POPM NpeICTaBICHHUS;

— OIICHMBATH HAJIS)KHOCTh HHPOPMALIUH 110 KPUTEPHUSAM, MPEITIOKESHHBIM YUUTEIEM WK CHOPMYTUPOBAHHBIM CAMOCTOSTEIIBHO,

— CaMOCTOSITEIIHHO BBIOMPATh ONTUMAIBHYIO POPMY MpeicTaBIeHUs] HHOOPMAIMK U WIUTFOCTPUPOBATH PelllaeMbIe 33a]]aui HECIIOKHBIMH CXEMaMH,
JIrarpaMMaMu, HHOU rpaduKoi 1 NX KOMOMHAIMSIMH.

KoMMyHUKaTHBHBIE YHHUBEpCAIbHBIC YUEOHBIC JCUCTBUS

Oobmenue:

— BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U IIUCbMEHHBIX TEKCTAX;

— B X0/ie 00CyXJIeHUsI y4eOHOT0 MaTepuasa, pe3yIibTaToB JA0OPATOPHBIX PabOT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4H U TOJIEpyKaHUEe OJIaro)KenaTeIbHOCTH OOIICHUS;

— COIOCTABJIATH CBOU CYXICHHS C CYXJICHUSIMH IPYTUX YUaCTHUKOB JAMAjIora, O0HapyKUBATh Pa3Indke U CXOJCTBO MO3HIINH;

— IMMyOJIMYHO MPECTABISATH PE3YIbTAThI BEITIOJIHEHHOTO OIBITa, HCCIICIOBAHUS, POCKTA.

PerynstuBHbie yHUBEPCATIbHbBIC yUCOHbBIC ICHCTBUS

Camoopranuzanusi:

— BBISABJISITH ITPOOJICMBI JIJISl PEIICHHS B )KU3HCHHBIX M YUCOHBIX CUTYaIHsIX;

— OPUEHTHPOBATHCS B PA3IMUHBIX IMOAX0/IaX MPUHATHS PEIICHUN (MHIUBHIyaTbHOE PEIICHUE, IPUHSATUE PEIICHHUH B TPYIIIE);

— CaMOCTOSITEIBHO COCTABIISTh AITOPUTM PEUICHUS (PU3NUECKOI 3a/1a41 WU IUTaH MCCIICAOBAHMUS C YYSTOM UMECIOLIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpejlaracMble BAPHAHTHI PEIICHHIA;



— JIeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb, SMOLIMOHAIbHBIA UHTEIIIEKT:

— JaBaTh aJICKBAaTHYIO OLICHKY CUTYalllU U TIpe/JiaraTh TUIaH €€ U3MEHEHNS,

— YYUTBIBATh KOHTEKCT U MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEUICHUH YUeOHOU 3a/1a4uM, aJalTHPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOATEIILCTBAM;

— OOBSCHATH MPUYHUHBI TOCTHXKEHUS (HEIOCTHXKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIBITY, YMETh HAaXOAUTh MO3UTUBHOE
B MMPOM3OLIEAIECH CUTyalluu;

— BHOCHUTb KOPPEKTUBHI B IEATEILHOCTh HA OCHOBE HOBBIX 00CTOSTENLCTB, MN3MEHUBIINXCS CUTYallUN, YCTAHOBIEHHBIX OIIMOOK, BOSHUKIIIUX TPYTHOCTEH;
— OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

— CTaBUTH ce0s1 HA MECTO JIPYroro 4esloBeKa, MOHUMAaTh MOTUBBI M1 HAMEPEHUS IPYToro;

— IPU3HABATH CBOE MPABO HA OMIMOKY NPH PEeIICHUU (PU3NICCKUX 3a/1a4 WM B YTBEPIKICHUAX HA HAYYHBIC TEMbI U TAKOE K€ TIPABO APYTOTO.
ITIPEJIMETHBIE PE3YJIbTATHI:

[IpenMerHbIe pe3ybTaThl OCBOCHHS [IporpaMMbl yaeOHOTO Kypca K KOHITy 0OydeHHsI B 8 Kiacce:

— UCIIOJIB30BaTh MOHATHUS (arperaTHbIe COCTOSIHHUS BEIIECTBA, CITIOCOOBI M3MEHECHHS BHYTPEHHEH SHEPTHH, dJIEMEHTAPHBIN dJICKTPUUCCKUAN 3apsiI,
MIPOBOJIHUKH, TIOTYTPOBOJHUKH, TUIICKTPUKN, UCTOUHUKH TTOCTOSIHHOT'O TOKA, DJIEKTPHUUECKOE M0JI€, MATHUTHOE TI0JIE U JP.) U CUMBOJIMUECKUH SI3BIK
(dbu3ukH npu

pelieHun yueOHbIX U MPaKTUYECKHUX 3a/1a4;

— pa3au4aTh SBJICHUS (TEIIOBOE paBHOBECHUE, MCTIAPCHKE, KOHICHCAIINSI, TUIaBJICHNEe, KPUCTAUTH3AIlUsl, KUTICHUE, CIIOCOOBI TEIUIONepeIaur, dJICKTPU3AIIHS
TeJ, B3aUMOJICHCTBUE 3apsI/IOB, JEHCTBUE AIEKTPUUECKOTO TOKA, IEMCTBUE MAarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM U JIp.) TIO OMUCAHUIO X XapaKTEPHBIX
CBOMCTB 1 Ha OCHOBE OITBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHHUC;

— OIKCHIBATh U3YyYEHHBIC CBOMCTBA Te M (PU3MUECKHUX SBICHHM, UCTIONB3Ys (PU3HUYECKUE BETHUMHBI (TEMIIepaTypa, KOIMIECTBO YHEPTHH, yAeTbHAS
TEIJIOEMKOCTh BEIIECTBA, yAebHas TEIJIOTA IUIABJICHHUS, YACIbHAs TeIUIOTa MapooOpa3oBaHus, yeabHas TEMI0Ta CrOpaHus TOIUTHBA, KOG OUITHEHT
TMOJIE3HOTO JACHCTBHS TEIUIOBON MAIlIMHBI, OTHOCUTEINIbHAS BIAXKHOCTh BO3/IyXa, pab0Ta M MOITHOCTD JIEKTPUICCKOTO TOKA U JIP.), IPHU OTIHCAHUU
MPaBUIILHO TPAKTOBATh (M3UUECKUN CMBICI UCIIOIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS U TMHHIIBI (DU3UICCKUX BEITUYHH, HAXOAUTH (OPMYITBI,
CBSI3BIBAOIINE JTAHHYIO (PU3HUYECKYIO BEIHUNHY C APYTUMH (PU3MUECKUMH BETUIHHAMU;

— XapaKTepHU30BaTh CBOMCTBA T, PU3MUECKUX SIBJICHHHA U MPOIIECCOB, HCTIOIB3YsI OCHOBHBIC MOJOKEHHS MOJIEKYIIPHO-KMHETHIECKON TEOPUH CTPOCHUS
BEIIECTBA, YPABHEHUE TETIOBOTO OaaHca, 3aKOH COXPAHEHUS AIEKTPUIECKOT0 3apsa, 3akoH Kynona, 3akon Oma, 3akoH J[xoyns—JIenia, 3akoxn
COXpaHEHUs SHEPTHH, ITPU ITOM pas3iindaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTHUYECKOe BEIPAKCHHE;

— OOBSICHATH M3yUeHHBIC (PU3HUECKUE SBIICHUS, IPOIIECCHI, CBOMCTBA TEJl, B TOM YHCJIC U B KOHTEKCTE CUTYaIlUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
Y pelIaTh KAYeCTBEHHBIC 3aJ]a4H, B TOM YHCJIE TPEOYIOIINE YUCIECHHOTO OIICHUBAHUS XapaKTEPHBIX 3HAUCHUN (DU3NYECKUX BEJTUYHH, pellaTh pPaCueTHHIC
3a/1a4¥ 10 U3y4aeMbIM TeMaM Kypca (DHU3HKH;

— IIPOBOJIUTH MIPSMBIE M KOCBEHHBIE M3MEPEHUS U3YUEHHBIX (PU3NUYECKUX BETUMYUH C UCTIOJIb30BaHUEM aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB;

— pacmno3HaBaTh MPOCTHIE TEXHUUECKUE YCTPONCTBA (SKHAKOCTHBIA TEPMOMETP, TEPMOC, JBUTATENIHL BHYTPEHHETO CTOPAHMSI, pEOCTaT U JIp.).



TEMATHUYECKOE ITIJTAHUPOBAHUE 8 KJIACC
Ne HaumenoBanue Komu | OcHoBHOE conepxkanue OcHoBHbIE BUBI ACSATEIBHOCTU ONEeKTpOHHBIE
I/ | pa3AeiioB U TEM YECTB (tmudpoBsIe)
MIPOrPaMMBbI 0 o0Opa3oBaTeNbHbIC
9acoB pecypchl
Pazgen 1. TemsioBble siBIEHUs
1. Ctpoenue u 3 Mogenu TBepioro, )Kuakoro 1 | [IpoBeneHune s3KcnepruMeHTa: bu6nmoreka [IOK
CBOICTBa ra3000pa3HOro COCTOSTHUMN BripamuBanue KpucTaiioB https://m.edsoo.ru/ff0ad19a
BEIIECTBA BEIIeCTBA. AJIJIOTPOITHBIC MMOBApPEHHOM COJIM WIJIM METHOTO https://edsoo.ru/mr-fizika/
MOJU(UKAIINH yTIepoa. kynopoca. [IpoBenenue u https://edsoo.ru/metodicheskie videouroki/
[ToBepXHOCTHOE HATSKEHUE, 0OBSICHCHHUE OIIBITOB, https://content.edsoo.ru/lab/
CMayuBaHKE, KaMUISIPHbIC JleMoHCTpHUpYOIUX https://vserosolimp.edsoo.ru/physic
spieaust. Koo dumment MIOBEPXHOCTHOE HATSHKCHHE, https://m.eds00.ru/R8QZNCIPM
MMOBEPXHOCTHOTO HATSKEHUS KalMUJUISPHBIC SIBIICHUS U SIBJICHUS
cmauuBanus. JlaboparopHas
paboTa 1o u3MEepeHuIo
Ko3(puImeHTa NTOBEPXHOCTHOTO
HaTspKeHus. Pemnenue
Ka4eCTBEHHBIX 33714 U
BBITIOJTHEHHE KOHTEKCTHBIX
3aJaHui
2. TennoBele mporeccsl | 8 VY nenpHas TETI0EMKOCTh [TpoBeneHue sKcrIiepUMeHTa: https://m.edsoo.ru/FI42A5VZA

BelecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHUE. 3aKOH
Hprorona—Puxmana.
YpaBHEHHE TEIIOBOTO
6ananca. [Ipoueccol
MIPEeBpAICHHS BEIIECTBA U3
OJITHOTO arperaTHOro
COCTOSIHUS B JIPYTO€
(naBiIeHUE U KpUCTAITU3ALUS
(oTBepaeBaHUE), UCTIAPEHUE
(KuTIeHHEe) U KOHJEHC AT,
cyOnumanus u aecyoimManus).
N3MeHeHue BHYTpeHHEN
SHEPTHH NpH (Ha30BBIX

HccnenoBanue npoiecca
TEII000MEHA PU CMEIIMBAHUT
XOJIOJTHOM U rOpsideit BOJBI.
Hccnenoanne (pa3oBbIx
Nepexo/10B. 3aJaHus Ha
00BsICHEHHUE TTPOIIECCOB,
CBSI3aHHBIX C MIEPEXO0JIOM BEIlIECTBA
U3 OJIHOTO arperaTHoro COCTOSTHUS
B Apyroe. Penienue pacyeTHbIX
3a]1a4 BBICOKOTO, OJIMMITUAHOTO
YPOBHEH CII0)KHOCTH



https://vserosolimp.edsoo.ru/physic
https://m.edsoo.ru/R8QZNCIPM

nepexonax. ['papuueckoe
MIpeJICTaBJICHHE MIPOLIECCOB
HarpcBaHusia / OXJIAXKIACHU S
BEIIECTBA

TernoBsle BUTATETH

[TpuHIIUTIEI paOOTHI TEMIOBBIX
neurareneit. KIT/]

TETJIOBOTO JBUTATEIIA.
TenoBble ABUTATENH U
3alIuTa OKPYKAIOIIECH CPeabl.
TenoBble MOTEPH B
TETTIOCETSIX

['pynmoBele MpOEKTHI IO TEMAM: —
IIPOTHO3UPOBAHUE DKOJIOTUYECKUX
MOCJIEACTBUN UCIIOJIL30BAHUS
JIBUraTesIe BHyTPEHHETO
CropaHusl, — MPOrHO3UPOBAHKE
JKOJIOTUYECKUX ITOCIIEICTBUM
WCITOJIb30BaHNUs TEIJIOBBIX U
TUAPOIEKTpOCcTaHIMi. Pemenne
pacyeTHBIX 3a]1a4 BBICOKOTO 1
OJIMMITMAJHOIO YPOBHEHN
CJI0’)KHOCTH Ha IPUMEHEHHUE 3aKOHA
COXpaHEHHUs U NpEeBpaLCHUs
SHEPIrUH B MEXaHUYECKUX U
TEILIOBBIX ITpoLieccax

Paznen 2. DneKTpruuecKre 1 MarHUTHBIC SIBIICHUS

1.

3apspKeHHbIE TeNa U
ux
B3aWMO/JICHICTBUE

4

DnekTpuzaius Tel. 3akoH
Kynona. Dnexrpuueckoe
noJie

IIpoBeneHue 3KCIIEpUMEHTA: *
OnexTpu3anus U 00bsICHEHUE
9JICKTpHU3alU TCII,
B3aMMOJCHCTBHE 3apsyKEHHBIX TEIl.
Pemenne kauecTBEHHBIX 3agda4
IIPAKTUKO-OPUEHTUPOBAHHOTO
XapaxkTepa Ha JIEKTPU3aLUI0
TPCHUEM

https://m.edsoo.ru/R4QORCTQ4

TTocTossHHBIH
BIIEKTPUYECKHUIN TOK

10

IlocnenoBarenbHOE U
MapajijIeIbHOE COETMHEHUE
npoBoaHukoB. IJIC B enu
MMOCTOSIHHOTO TOKa. 3aKOH
Owma 17151 IOJIHOM IISTIN.
Pacuet mpocThix
AJIEKTPUYECKUX LIETIEN
DJIEKTPUYECKUE LIETH U
NOTPEOUTENH IIEKTPUIECKOI
SHEPTHUH B OBITY

IIpoBeneHue 3KCIIEpUMEHTA: *
IIpoBepka mpaBuiia CIOKEHUS
HaIPSOKEHUH TIPU
MIOCJIEI0BATEILHOM COEIMHEHUH
JIBYX pE€3UCTOPOB, IpaBUIIA JIJIs
CHUJIBbI TOKA MPU NapaJIIeIbHOM
COEIMHEHUH PE3UCTOPOB.
Onpenenennie 3/C u BHYTpEHHETO
CONPO-TUBJICHUSI UICTOYHHUKA TOKA.
* [IpoBepka BBINOIHEHUS 3aKOHA
Oma 151 TOJTHOM 1en .
Onpenenenne KIIJ[ narpeBaTens.
Perienne pacueTHRIX 3a4a4 Ha

https://m.edsoo.ru/PBQBOWS2B



https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B

CMCIIAHHBIC COCOANHCHUA
MIPOBOJHUKOB; C UCIIOJIb30BAHUEM
3axoHa Oma IS TIOJIHOH LIETH;
BBICOKOT'O, OJIMMITUATHOI'O
ypoBHei ciioxHocTy Ha KIT/]

HarpeBares
3. MaruuTtHele aBieHus | 3 JletictBue MarauTHOTO 01 HA | MccrmemoBanue AeHCTBUS https://m.edsoo.ru/BULAFRBRA
MPOBOAHKK C TOKOM. Cuiia MarHUTHOTO TIOJIS HA TIPOBOJIHUK C
AmMriepa u onpeeneHue ee ToKOM. THIuBH Ty alIbHBIE
HaTpaBJICHUS. MPOEKTHI: MPUMEHEHUE CHUITBI
DNEKTPOABUTATEITH Awmrrepa u cwtel JlopeHna B
MOCTOSIH HOTO ToKa. Cuna TEXHHUUYECKUX YCTPOHUCTBAX
Jlopenua u onpeneneHue ee
HampaB-JeHU. Y CKOPUTETU
3apPsPKCHHBIX YaCTUIL
4. DOnexkTpoMarHuTHas | 3 Onekrporerepatop. Criocobsl | ['pymnmoBsie mpoeKThl o Temam: — | https://m.edsoo.ru/7QODSEL15
HHAYKIOUA MOJIYUCHUA 3HeKTpH‘IeCKOI>'I SJICKTPOCTAHI WU HA
OHCPI'UH BO306HOBJI5ICMBIX HCTOYHHKAX

OHEPTHUHU; — SKOJIOTHUYCCKUC
HpO6J’I€MBI 9HCPICTUKU; —
TOIINIMBHBIC 3JICMCHTHI U

3ICKTPOMOOUIU

OBIIEE KOJIMYECTBO 34

YACOB 11O ITPOI'PAMME

I[NTOYPOYHOE IVTAHMPOBAHUME

8 KJIIACC

Ne Tema ypoka KomnuectBo wacoB | [lara DIEeKTPOHHBIE

/i H3yYCHUS nudpoBbie
o0Opa3oBaTeNbHbIC
pecypcehl

1 Kpyrasiii cton «TerioBbIe sIBICHUS: UCTOPUSI M1 HHTEPECHBIE (haKThD» 1 04.09

2 IIpakTrikyM 10 penIeHUIO 3a/1a4 Ha TEIUIOBbIE SABJICHU. Bolpaniusanue 1 11.09

3KpHUCTaJNIOB IOBAPEHHOW COJIM WJIM MEHOI0 Kynopoca (I0JAr0TOBKa K
IPOBEICHUIO SKCIIEPUMEHTA)

3 [IpoBenenue 1 06bSICHEHNE OTBITOB, IEMOHCTPUPYIOMIMX TOBEpXHOCTHOE | 1 18.09 https://m.eds00.1ru/P52QUVQJE
HATSDKEHHE, KaWUISIPHBIC SIBICHUS U SBJICHUS CMaulBaHUSL.
DKCrepuMEHTAIbHOE HCCIIE0BAHNE IO U3MEPEHUI0 KO duIueHTa
HOBEPXHOCTHOI'O HATSKEHHMSL.

4 Munu-koHdepennus «TeMmnepaTypHble TIKaTbDy 1 25.09



https://m.edsoo.ru/P52QUVQJE

5 TennoBsie mporiecchl. [ pynmoBsie MPOEKTHI: paboTa ¢ 02.10
AHHOTHPOBAHHBIM CIIMCKOM PECYPCOB, BEIOOP TEMBI
6 Tennossie mporecchl. MuHU-KOH(DEpPEHITHS. 09.10
['pynmoBbie NpOEKTHI: MOATOTOBKA U 3aIlIATA
Mpe3eHTaIui
7 Pemenue 3anau o teme «TermnooOMeH U TemoBoe 16.10 https://m.edsoo.ru/JSMRA1APW
paBHOBECHE»
8 [IpoBeneHue 3KcriepuMeHTa: UCCae0BaHIE 23.10
Term1o00MeHa, pacyéT MOIIHOCTH TEIJIOBBIX MOTEPh
9 Pemenue 3agau no reme «llnaBnenue u orBepaeBaHne 06.11 https://m.edsoo.ru/JHESA1PJF
KPUCTAJUTMUECKUX TEI»
10 [Tpaktukym «MccienoBanue Ga3zoBbIX MEPEXOI0B) 13.11
11 [TpakTHKyM 1O pemeHn o pacu€THHIX 3a/1a4d Ha 20.11 https://m.edsoo.ru/7TKP37WOJ1
(hazoBble nepexoanl (MIaBjIeHUe, KUIIEHUE,
KOHIeHcalus1). HachleHHbIi 1 HeHACBIIIEHHBIN Tap
12 Munu-kondepenuus «Mcropus pa3BUTHS TEIIOBBIX 27.11
MAIIHH»
13 [Iporuo3upoBaHue 3KOJOTHUECKUX MTOCIIEICTBUI 04.12
ucnoas3oBanus JIBC, TOC u I'DC. YMmenblieHue
TEIUIOBBIX MOTEPh B TEIJIOCETSIX
14 [IpakTvKyM 110 peHIeHUIO PaCYETHBIX 33724 BBICOKOIO 11.12
YpOBHS Ha MPUMEHEHHUE 3aKOHAa COXPAaHEHUS SHEPTUU
B MEXaHWYECKHX U TEIUIOBBIX MpPOLEccax
15 W3 nucTtopun n3ydeHus dJICKTPUUECCKHUX SIBICHUN 18.12
16 Munu-koH(pepeHIus « DIeKTPU3anus B 25.12 https://m.edsoo.ru/U8JR991PB
MOBCEIHEBHOM JKU3HMU»
17 [TonynpoBOAHUKH 15.01
18 HanpsixeHHOCTB 251ekTprdeckoro nois. [Ipuanun 22.01
CYNEPIIO3UIIUY IIEKTPUUECKUX TTosel. [IpakTukym no
PELIEHUIO 33/1a4
19 Juckyccus «/[edcTBUS IEKTPUYECKOr0 TOKa» 29.01
20 Onekrpuyeckue 1enu. [pakTukym 05.02
21 COopKa 1 NCTIBITAaHHUE HIICKTPUUECKOMN LIEIH 12.02 https://m.edso00.ru/ROW7KUDDO
IIOCTOSIHHOTO TOKa. JlabopaTtopHas paboTa
22 [IpakTUKyM 1O pelIeHUIO0 pacu€THBIX 3a/1a4 HA 19.02
COINPOTUBJICHUE IPOBOIHUKA
23 ComnportusieHue npoBogauka. 3akoH Oma. [IpakTrkym 26.02 https://m.eds00.ri/ESUOSPCAG
24 [IpoBenenue sxkcneprMeHTa: IpoBEpKa MpaBuia 05.03

CJIOKCHU A HaHpH)KCHI/Iﬁ IIpHU IOCJICOOBATCIIbHOM



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E8U05PC4G

COCAMHCHHUHU IBYX PE3UCTOPOB

25

3/1C u BHyTpEeHHEE CONMPOTUBJICHHE NCTOYHUKA TOKA.
3axkox OMa U1 OJHOH e

12.03

https://m.edsoo.ru/VEZPE7Q80Q

26

N3ydeHne BOIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHEWHEIX 2J1eMeHTOB. McciaenoBanue

19.03

27

Munu-koHdpepeHus «OObsICHEHUE U TPUHIIHIT
JCUCTBHS JOMALIHUX HJICKTPOHATPEBATEIbHBIX
PUOOPOBY

26.03

28

I/ICCJ'IC,HOBaHI/Ie «I/I3yquI/Ie MAarouTHOTO ITOJIA
MMOCTOAHHBIX MAarHuTOB IIPHU UX 06’beI[I/IHCHI/II/I n
Pa3acJICHUN. BHByaJ’II/BaHI/Iﬂ I10JIA ITOCTOAHHBIX
MAarHuToOB»

09.04

29

MarnuTtHoe noJje. ['pynmnoBbie MPOSKTHI

16.04

https://m.edsoo.ru/PC1DMV4ID

30

Cuia AMriepa u onpeiesieHue e€ HarpaBJICHHUS.
IIpakTHKyM

23.04

31

H3amepenne KIIJI s5ekTpoaBUraTENbHON YCTAHOBKH.
IIpakTHKyM

30.04

https://m.edsoo.sw/LM1C70D7A

32

HccnenoBanue u3MeHeHUM 3HAUEHUS U HAIIPaBJICHUS
HHIYKIHMOHHOIO TOKa

07.05

33

3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU. [IpaBuiio
Jlenna. [IpakTUKyM 1O PENICHUIO PACUETHBIX 3a]a4

14.05

https://m.edso0.ru/7QODSEL15

34

3aKOH 3JIEKTPOMarHuTHON MHAYKIMU. [IpaBuiio
Jlenma. MapacdoH 110 peleHno pacuéTHRIX 3a1a4

21.05

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/7QOD8EL15

YYEBHO-METOAMYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O

I[MPOLIECCA

METOJNYECKHUE MATEPUAJIBI JIJIA YUUTEJIA

1. KonTekcTHbIe 3a1a4u. 3a1aHus K yaeOHOMY Kypcy «DPusukay : yueoHoe nmocodue / A.A. Akyra, JI.W. Acanosa ; mox pex. JILA.
[Mapurytunoit — M.: ®I'BHY «MHCTUTYT copepxkaHus U METOI0B 00yueHus», 2024. — 61 c.

2. Meroauueckuii kerc. DnekTpoMarautHast uHaykius. (Pusnka. 8 kiace) /

T.B. Caymkuna, A.A. flkyra ; nox pex. JIL.LU. AcanoBoit. — M. : ®I'bHY «HcTUTYT conepkanus U MeTOA0B 00yueHus», 2024. — 15
c.

3. Meroanueckuii keiic. 'mapocratudeckoe napinenne (dPusuka. 7 kmacc) /

T.B. Caymikuna, A.A. Skyra ; nox pea. JLU. AcanoBoii. — M. : ®I'BHY «HCTUTYT coaepkaHus U METOAOB 00yueHus», 2024. — 12
C.

4. Meroanueckuil keiic. Beruucnenue ko3QppuurenTta moyjie3Horo 1eicTBus

nukinyeckoro npouecca (Pusnka. 10—-11 knaceer) / A.A. Skyra ; noxg pen. JLU. Acanosoil. — M. : ®I'BHY «MHcTUTYT conepxanus
U METOJI0B 00yueHus», 2024. — 12 c.



5. bank 3aanuii A5 TEKYIIEro OlleHUBAaHUA 1o yueOHomy mpenmety «Dusuka». OcHoBHOE 001iee oOpa3oBanue / A.A. Skyra, E.JI.
Kouepruna, H.A. 3arpanuunas ; noxa pen. JI.A. Ilapurytunoit. — M. : ®T'BHY «MHCTUTYT conepxkaHus U METOI0B 00ydeHus», 2024.
— 107 c.

6. [Ipaktruueckue (1abopaTopHbie) padOThI MO yueOHOMY npeaMeTy «DU3nKay.

OcHoBHoe o611ee obpazoBanue. Cpeanee odiee oopazoBanue : yuedHoe nocodue / HO.B. Crapokypos, A.A. Skyra, H.I'. )KnaHoga ;
non pea. JLLA. Tlapurytunoi. — M. : ®I'BHY «MHCTUTYT copepxanus 1 METO10B 00yueHus», 2024. — 28 c.

7. Cuctema OLEHKH TOCTUKEHUH TUIAaHUPYEMBIX MTPEIMETHBIX pe3yJbTaTOB OCBOCHUS yueOHoro npeameta «duszuka». Cpennee
oO1mree oOpa3zoBanue : Meroanueckue pekomenaanuu / A.A. Skyra, I'.JI. Kopueesa, H.A. 3arpannunas. — M. : ®I'bBHY «UuctutyT
coJiepKaHusl U METOJIOB oOydeHus», 2024. — 113 c.

8. Cucrtema OLEHKU JOCTHKCHUN TUTAaHUPYEMBbIX MIPEIMETHBIX PEe3yJbTaTOB OCBOCHUS yueOHOro npeamera «Dusnkay :
metonuueckue pekomennanuu / MLIO. [lemunona, A.1O. [leatun. — M. : ®I'BHY «MHCcTUTYT CTpaTeruu pa3BuTus 00pa3oBaHUs,
2023.-99 c.

9. locTrKeHre MeTarpeAMETHBIX PE3yJIbTaTOB B pAMKaX U3YUYEHUS IPEIMETOB

€CTECTBEHHO-HAYYHOT0 0JI0Ka (0OCHOBHOE o01iee oOpa3oBanue) : Mmeroanueckue pekomenaanuu / H.A. 3arpannynas, JI.A.
[Tapmrytuna, A.YO. [lentun, A.B. TepemoB. — M. : ®T'BHY «MHcTuTyT cTpareruu pa3sutus oopazoanus», 2023. — 136
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCbI CETU

UHTEPHET

Bu6bnuomeka LJOK https://m.edsoo.ru/ff0ad19a

https://edsoo.ru/mr-fizika/

https://edsoo.ru/metodicheskie_videouroki/

https://content.edsoo.ru/lab/

https://vserosolimp.edsoo.ru/physic
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