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INOSICHUTEJIbHAS 3AIIMCKA

[Tporpamma o ¢usmke 6a30BOro ypoBHs Ha YpOBHE cpemHero obiiero o6pasoBaHust paspaboTaHa Ha OCHOBE TOJIOSKEHMIT U TpeGoBaHMIA
K pesyJbTaTaM OCBOEHMSI OCHOBHOJ 06pa30BaTebHOI MporpaMmbl, npefactasiaeHHbix B DI'OC COO, a Takke ¢ yuétom dhemepanbHOi paboueit
MPOrpaMMbl BOCITATAHUSI M KOHIENLMU TIpenojaBaHus ydyeGHoro mpeamera «®Dusmka» B 00pa3oBaTeNIbHbIX OpraHusanmsx Poccuiickoii
®Denepalny, peaiM3yIOIIMX OCHOBHbIE 06pa3oBaTesbHbIE POrPAMMBI.

CopepskaHye MporpaMmbl 1Mo Gu3yke HaIpaBIeHO Ha GOpMMUPOBaHME eCTeCTBEHHO-HAYYHOM KapTHHBI Mupa obyuaronmxcs 10 kinaccoB
npu obyueHun ux (usuke Ha 6a30BOM ypOBHE HA OCHOBE CHCTEMHO-IESITENbHOCTHOrO mnopxopa. IIporpamMma mo ¢usuke COOTBETCTBYET
tpe6oBarusam PI'OC COO K mIaHUpPYeMbIM JIMYHOCTHBIM, MPEeIMETHbIM M MeTallpegMEeTHbIM pe3yjbTaTaM OOyUeHMs, a TakKKe YUUThIBAeT
HEOOXOOVMOCTb Deau3aluy MEXIIPeIMETHbIX CBs3eil (U3MKKM C eCTeCTBEeHHO-HAYYHbIMU YUeOHbIMMU TNpeIMeTamMu. B Hell ompenensioTcs
OCHOBHbIE 1€/ M3yueHUss (U3MKM Ha YPOBHE CpegHero o6Ilero o6pasoBaHMs, IUIAHMPYEMble Pe3YJIbTaThl OCBOEHMSI Kypca (QU3UKK:
JIMYHOCTHBIE, METaNpPeaMeTHbIE, IPeIMETHbIE (HAa 6a30BOM YPOBHE).

IIporpamma 1o ¢usmke BKIHOYAET:

IJIaHMPYEeMbIe Pe3yJIbTaThl OCBOEHMS Kypca Gpu3uKky Ha 6a30BOM YPOBHE, B TOM UMCJIE IIPEAMETHBIE Pe3YJIbTAThI [10 rOaM O0YUYEeHMST;
conepkaHue yue6Horo mpeamera « Dusuka» 1Mo rogam o6ydeHusl.

®usuka Kak Hayka 0 Haubosiee OOILIMX 3aKOHAX MPUPOIBI, BLICTYIAsl B KaUeCTBe yU4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbBIN
BKJIaZ, B CUCTeMY 3HaHMM 06 okpyskaromieM mupe. [IKombHBI Kypc GU3MKM - CUCTEMOOOPA3YIOLMI /ISl eCTeCTBEHHO-HAYYHbIX YUYeOHBIX
MpeIMETOB, MOCKOJIbKY (Py3MUecKye 3aKOHbBI JIEKAT B OCHOBE IPOIIECCOB U SIBJIEHMI, M3y4YaeMbIX XUMMel, 61osioruen, Gusmudeckon reorpadueii
¥ acTpoHoMMueit. Vcrnonb3oBaHme M akKTUBHOE MpUMeHeHVe GM3MUeCcKuX 3HAaHWI ONpeNesisieT XapaKkTep U PasBUTHE PAa3HOOOPA3HbIX TEXHOIOTUI
B chepe SHepPreTUKM, TPaHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJTyUEHMsT HOBbIX MaT€PUAIOB C 3alaHHbIMM CBOWCTBAMM U ApYyrux. Vsyuenue dusuku
BHOCUT OCHOBHOM BKJIaZ B (hOpMMpOBaHME €CTECTBEHHO-HAYUHON KapTMHBI MMpa O6Gydarommxcs, B (GOpMupOBaHMe YMEHWIT MPUMEHSThb
HaAYYHbIIf METOJ, IO3HAHMUS [IPY BBITIOJTHEHWM UMM YUeOHBIX MCCIIELOBAHMIA.

B ocHOBY Kypca ¢Gusuku A YpOBHS CpPeJHEro OOIero oO6pasoBaHus MOJIOXKEH psif MIeii, KOTOpble MOXKHO PacCMaTpMBaTh Kak
TIPYHLIMIIBI €70 TIOCTPOEHMS.

Hoes yenocmnocmu. B COOTBETCTBMM C HENM KypC SIBJSIETCS JIOTMYECKM 3aBEpIIEHHBIM, OH COZEpPKUT MaTepuasl U3 BCEX DPa3lesioB
(usuky, BKIIOYAeT Kak BOIIPOCHI KIIACCUYECKOM, TaK M COBPEMEHHOM (UK.

Hodes zenepanusayuu. B cooTBeTCTBMYM C Heli MaTepuas Kypca Gusuku o6beAMHEH BOKpPYT (GuU3MYecKMx Teopuit. Begyumm B Kypce
sBisieTcst hopMUpOBaHuUe MPEACTABIEHMI O CTPYKTYPHBIX YPOBHSIX MaTepyMn, BEIIECTBE U MOJIe.

Hoesa eymanumapusayuu. E€ peanusaiys mpeanosaraeT UCIOJIb30BaHMe I'yMaHUTAPHOTO MOTeHIMana GU3MIYeCcKoii HayKu, OCMbICJIEHUE
CBSI3U PasBUTHSI QU3VKM C PA3BUTHEM OOIIIECTBA, & TAKXKE C MYPOBO33PEHUYECKMMM, HDABCTBEHHBIMU 1 SKOJIOTMUECKUMY MPOBIEMaMM.

Hodesa npuxnadnoii nanpaenennocmu. Kypc Gusuku mpenmnosaraetT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTMUYECKUX
TIPWIOKEHWI M3YUYEHHBIX TEOPUIi Y 3aKOHOB.

Hoes sKkonoezusayuu peannsyercss IOCPEICTBOM BBEOEHMSI 3JIEMEHTOB COJEPXKaHWUs, IOCBSIIEHHBIX 5KOJOTMUECKUM IpobieMam
COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C Pa3BUTMEM TEXHUKU Y TEXHOJIOIUH, & TaK)Ke 00CYKAeHNs Tpo6seM palyiOHAIbHOTO TPYPOAOIIOIb30BaHMS
Y 9KOJIOTMYECKOM 6€30IacHOCTH!.

Crep>KHEBBIMU 3JIEMEHTaMM Kypca GU3MKYM HA YPOBHE CPEIHEro OOIIEro 06pasoBaHms ABISIOTCS Gusnueckue Teopun (hopmupoBanye
MPENCTaBIE€HNA O CTPYKType MOCTPOeHusT GU3MUECKON Teopuu, posiM (yHIAMEHTAJIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHbIX
MPEACTaBIEHNAX O MPUPOAE, TPAaHNUIIAX TIPUMEHUMOCTHU TEOPUIA, [IJIsI OTIMCAHMS €CTeCTBEHHO-HAYUHBIX SIBJIEHUN U TIPOLIECCOB).

CUCTEMHO-eITENIbHOCTHBIN TOAXO0N B Kypce (M3MKM peam3yeTcss Mpexkae BCEro 3a CUYET OpraHusaluu SKCIEPUMEHTATbHOM
nmesiTeIbHOCTM  obyuatonmxcs. Iyt 6a30BOro ypoBHSI Kypca (U3MKM — 3TO MUCIOIb30BAHME CHUCTEMbI (GPOHTAIBHBIX KPAaTKOBPEMEHHbBIX
9KCIIEPMMEHTOB 1 JIaGOPATOPHBIX paboT, KOTOPbIe B Iporpamme 1o ¢Gusuke o6beAMHEHbI B OOIIMIA CIMCOK YUEHUUECKUX MPAKTUIECKUX paboT.
BbimesieHre B yKa3aHHOM IepeyHe JIaBOpaTOPHBIX paboOT, NPOBOAMMBIX MAJIT KOHTPOJSI M OIIEHKM, OCYILIECTB/ISIETCS Y4YaCTHUKAMU
06pa3oBaTeIbHOTO Mpollecca UCXO/s U3 OCOOEHHOCTEN MIaHMPOBaHMS M OCHallleHusT KabuHeTta ¢usuku. IIpu sToM obecrieunBaeTcs: OBIafeHmne
06YYaIOIIMMUCST YMEHWUSIMIU TTPOBOAUTh KOCBEHHbBIE M3MEPEHVIs, MCC/IEMOBAHUS 3aBUCUMOCTEN DU3UYUECKUX BEIMUMH U MOCTAHOBKY OIBITOB 110
MIPOBEPKE MPEJJIOKEHHBIX TUTOTE3.

Bosbilioe BHMMaHME yIENSIETCS PELIEHNIO PACUETHBIX Y KaueCTBEHHbIX 3amay. [Ipu 3TOM i pacuETHBIX 3amay TPUOPUTETOM SIBJISIFOTCS
3a7auy C SIBHO 3afaHHOM (DM3MUECKOI MOJEJbIO, TIO3BOJISIOININE TPUMEHSITh M3YUYeHHbIE 3aKOHbI ¥ 3aKOHOMEPHOCTH KakK M3 OJHOrO pasiena
Kypca, TaK M MHTErpupyst 3HaHMST U3 pasHbIX pas3aesoB. JIJis1 KaUeCTBEHHbBIX 3aiau MIPUOPUTETOM SIBJISIFOTCSI 3aJaHus Ha OObSICHEHVE TIPOTEKaHMsI
(usuueckux SBJIEHMIT U TPOIIECCOB B OKPY)KAIOIIEN >KU3HM, TpeOyiolye BbiGOpa GU3MUYECKOW MOMAEIM [MJIT CUTYaluu IPaKTUKO-
OPMEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu ®@I'OC COO Kk maTepuaibHO-TEXHMYECKOMY OGecrieueHnio yueGHOro rmpoiiecca 6asoBbiii YPOBEHb
Kypca GUsUKY Ha YpOBHE CpeqHero obIiero o6pasoBaHus HOJKEH M3YyUaThCs B YCJIOBUSX TPEIMETHOTO KabuHETa (GU3NKM WM B YCIOBUSIX
MHTETrPYPOBAHHOTO KaOMHeTa IpPeIMeTOB eCTEeCTBEHHO-HAyYHOro LMKiIa. B kabuHere Gm3uku HODKHO ObITh Heo6xoaumoe JlabopaTopHOe
060pynoBaHMe [k BHITOIHEHVSI YKa3aHHBIX B IPOrpaMMe 10 GU3MKe YUEHNUECKUX MPAKTUIECKUX PAOOT 1 IEMOHCTPAIMOHHOE 060pYJOBaHME.

IleMoHCTpalMoHHOe 060pyHoBaHMe (GOPMUPYETCS B COOTBETCTBUM C TPUHIMIIOM MMUHUMAJIBHOM HOCTATOUHOCTM U OOecreunBaeT
MMOCTAHOBKY TE€PeUNCIeHHbIX B MPOrpaMMme MO (M3MKe KIIOUEBbIX NEMOHCTpAlMii [Ji MCCIEOBAHMS M3Y4YaeMbIX SIBJIEHMI U TIPOIECCOB,
IMIUPUUYECKUX U (DYyHIaMEHTATbHBIX 3aKOHOB, X TEXHUUECKUX MTPUMEHEHMIA.

JlaboparopHoe 06GOpymOBaHME [JI1 YUYEHMUYECKMX TMPAKTUUECKUX paboT GopMupyeTcs B BUIE TeMaTUUECKUX KOMIUIEKTOB U
obecreurBaeTcsl B pacyére OJHOTO KOMIUIEKTA Ha ABYX Ob6ydarolmxcs. TemaTuyeckue KOMIUIEKTHI Jab0paTOPHOrO OGOPYIOBaHMS JOJIKHbBI
GBITh TIOCTPOEHBI HA KOMIUIEKCHOM MCITOJIb30BaHUM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKyKe KOMITBIOTEPHBIX M3MEPUTEIbHBIX CUCTEM B
Buge 1MPOBIX JTA60PATOPUIL.

OCHOBHBIMM LEJIIMU M3yUeHUs] PU3UKM B 0O11IEM 06Pa30BaHUY SIBJISIOTCST:
d)OpMI/IpOBaHI/Ie MHTEepeCca U CTPEeMJICHUS O6y‘lalOLLU/IXCH K Hay4YHOMY M3YUYEHMIO NMPUPOAbI, PasBUTHE UX MHTE/UIEKTYa/JIbHbIX M TBOPUYECKUX
CITOCOBHOCTE;

pasBUTHE NPECTABIEHUI O HAYYHOM MeTOo/ie TIO3HaHMs ¥ (popMMUpOBaHME UCCIeJOBATEIbCKOTO OTHOIIEHNUST K OKPYSKAIOLIM SIBJIEHUSIM;
(hopmmpoBaHMe HAYYHOTO MMPOBO33PEHMS KaK pPe3ysIbTaTa M3yUYeHMsi OCHOB CTPOEHMST MaTepun U GyHIAMEeHTaTbHbIX 3aKOHOB MU3UKM;
dbopmupoBaHme ymMeHMIT OOBSICHITH SIBJIEHYSI C UCIIOb30BaHMeM (M3NUYECKMX 3HAHMIA Y HAYYHBIX JOKa3aTe/IbCTB;

dbopmupoBaHye npencTaBaeHnit 0 poay GU3MKY IJIS1 pa3sBUTHS IPYTUX €CTeCTBEHHBIX HayK, TEXHUKY U TEXHOJIOT A,

IocTukeHne 3TUX Leseit obecreunBaeTCs pellleHreM CIeYIOMMX 33/ad B IIpollecce M3ydyeHus Kypca GM3MKYM Ha YPOBHE CpPeIHero
o6111ero 06pasoBaHMs:
MpuoGpeTeHMEe CUCTEMBI 3HaHMI 06 OOIIMX DU3MUECKUX 3a8KOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKIIOUYAs MEXaHMKY, MOJIEKY/ISIPHYIO GUSUKY,
9JIEKTPOJVMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTbI acCTPODU3UKY;



(bopmmpoBaHe yMeHuii IPUMEHSITh TeOpPeTMUYECKIe SHAHUS AJis1 OObICHEHUS (HU3NUECKUX SIBJIEHUI B TIPUPOZE M IJIs TIPUHSITUS TPAKTUUECKUX
pellieHuii B TOBCEeJHEBHO JKU3HM;
OCBOEHME CIIOCOOOB pellleHMst pasjJUYHBIX 3afad C SIBHO 3afJaHHOV (M3Mueckoil MOMesblo, 3a[ay, MMOApasyMeBaloOLIMX CaMOCTOSITEIbHOEe
cosmaHme GU3MIeCcKoi MOZIe/H, afileKBaTHOV YCAOBMSIM 3aaunt;
MOHUMaHMe (QUINUECKMX OCHOB ¥ TPUHLMIIOB [OENCTBUS TEXHUUECKMX YCTPOMCTB M TEXHOJOTMYECKMX TIPOLIeCCOB, MX BIMSHMUS Ha
OKPYKAIOLIYIO CPERY;
OBJIA[IEHIE€ METOIaMM CAaMOCTOSITE/IbHOTO TUIAHMPOBAHMSI U TIPOBeeHyst DM3MIeCKMX SKCIIEPUMEHTOB, aHajM3a M MHTepIIpeTaiy nabopmaimmn,
oTpe/esieHnst JOCTOBEPHOCTH TTOJTYUEHHOTO Pe3yJIbTara;
CO37aHMe YCIOBUIA IS PA3BUTHUSI YMEHUI TPOEKTHO-UCCIIeN0BATEIbCKO, TBOPUYECKON NEeSITEIbHOCTH.

Ha usyuenue dpusuku (6a3oBbiit ypoBeHb): B 10 kimacce - 68 yacoB (2 yaca B HEZIeIO).

[MpennaraemMsii B mporpaMme 1o Gusuke IepedeHb JTa6OPATOPHBIX M MPAKTUUECKUX DPabOT SIBJISIETCS PEKOMEHIOBAHHBIM, YUMUTENh
JleJiaeT BbIGOP MpOBeneHNs TabopaTOPHBIX PabOT M OTBITOB C YYETOM MHAVBUIYATbHBIX OCOOEHHOCTEN OOYYAIOIIMXCSI.

COJEP>XAHUE OBYYEHUS
10 KJIACC

Paspen 1. ®u3uka u MeToabl HAYYHOI'O MIO3HAHNUS

®usuka - Hayka o mpupone. HayuyHble MeTo[bpl O3HAHMSI OKpYsKalolero myupa. Posb 9KCIepuMeHTa U Teopuu B MpoLecce MO3HAHMS
MPUPOIbI. DKCIIEPUMEHT B (hU3MKe.

MopenupoBanue Gu3NUeCKuX sIBJI€HUI M mpouieccoB. HayuHble rumoTessl. @usmueckue 3aKOHbI ¥ Teopun. ['paHULIBI TPUMEHUMOCTHI
(usnueckux 3akoHOB. [IpUHLIMAIT COOTBETCTBUSL.

Ponb 1 MecTo Gusuku B GopMUpOBaHMYM COBPEMEHHO HAyYHOI KapTUHbI MMPa, B IPAKTUYECKON [eATeTbHOCTH JIFOIEN.

Lemoncmpayuu

Amnasorosbie 1 11 pOBbIe U3MEPUTEIbHbBIE TPUOOPDI, KOMITBIOTEPHbIE HATUMKH.

Paspen 2. MexaHnuka

Tema 1. Kunemamuxka

Mexannueckoe aBykeHne. OTHOCUTETBHOCTb MeXaHNIeckoro aBiokeHyst. Cucrema orcuéra. Tpaekropus.

[TepemernieHne, CKOPOCTb (CPeIHsIsI CKOPOCTb, MTHOBEHHASI CKOPOCTB) U YCKOPEHMEe MaTepUaIbHO TOUYKY, MX IPOEKIVM Ha OCU CUCTEMBI
KoopauHar. CiiojkeHue repeMeleHNit U CJI0XKeH)e CKOPOCTEN.

PaBHOMepHOe U PaBHOYCKOpEHHOe MpsSIMOJIMHENHOe IBiskeHMe. ['padmkM 3aBMCHMOCTM KOOPIMHAT, CKOPOCTHM, YCKODEHMS, IYTU U
repeMeleH s MaTepUaIbHOM TOUKM OT BpeMeHM.

CBob6ogHoe nafgeHne. Y ckopeHue cBOOOIHOTO MafeHmsl.

KpuBonuneitHoe nBuskeHue. [IBuykeHMe MaTepuaabHOM TOUKM IO OKPY>KHOCTM C TIOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHENHAs ckopocTbk. [lepuop 1 yactora obpaienus. LieHTpocTpemMuTenbHOE yCKOpEHUe.

TexHMUyecKme yCTPOMCTBA U MIPAKTUUECKOe IPYMEHeHNe: CIIMIOMETD, OBVKeHMe CHAPSIIOB, LelTHble ¥ PeMEHHbBIE TTepeauil.

Lemoncmpayuu

Mogenb cucTeMbl OTCUETa, MIUTFOCTPALIMS KMHEMaTUUECKMX XapaKTePUCTYUK JBYDKEHMS.

[Tpeo6pa3oBaHye ABUKEHUI C UCIIOIB30BAaHMEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3oyXe U B pa3peskeHHOM IPOCTPAHCTBE.

Hab6nionenne aByokeHust Tesa, GPOIIEHHOTO MO, YIJIOM K TOPU3OHTY U TOPU3OHTAIBHO.

N3mepeHne yckopeHust CBOOOIHOTO MafeHMs.

HampaBneHue cKOpOCTY NPU JBMKEHUY 110 OKPYSKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopHuie pabomet

VizyueHne HepaBHOMEPHOTO ABMKEHNS C LIeJIbI0 OTIpeiesieHs] MTHOBEHHOM CKOPOCTH.

VccnenoBaHye COOTHOLIEHMSI MEXAY ITYTSIMM, NPONMAEHHBIMM TeJIOM 32 IIOCIefOBaTejbHble DaBHble HPOMEXYTKM BPEMEHU IIpU
PaBHOYCKOPEHHOM [JIBVKEHVM C HAUalIbHOM CKOPOCTBIO, PABHOM HYJIIO.

W3yueHne IBMKeHMS IAPUKA B BS3KOM YKUIKOCTHU.

N3yuenne nBvskeHMs Tena, GPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. Juuamuka

[Mpunuun orHocuTenpHOCTH ["anuies. [TepBoiit 3akon HeloroHa. MiHepiyanbHble CUCTEMbI OTCUETA.

Macca tena. Cuna. Tlpunumn cymneprnosuimyu cwi. Bropoit 3akon HbioToHa mjist MatepuasabHOM Touku. Tpermii 3akoH HbioToHa mjis
MaTepHUaabHbIX TOUEK.

3akoH BceMupHOro TsiroteHust. Cuia Tsprectu. IlepBast Kocmuyeckast CKOPOCTb.

Cwiia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bupapl Tpenus (1okos, cKoabskeHust, kaueHust). Cuna Tpenusi. Cyxoe Tpenue. Cuiia TpeHUsT CKOIbKEHWS M CWJIa TPEHMS TIOKOSI.
Koadduument Tpenus. Cua COnpoTUBIEHMS TTPU ABVOKEHUY TeJjia B SKUIKOCTY UM rase.

[ToctynarenbHOe 1 BpalllaTeJIbHOE ABYDKEHME aGCOMIOTHO TBEPIOTO Tea.

MoMeHT cuibl OTHOCUTENIBHO ocu BpatieHust. [1meuo cumbl. Y cIoBUSI paBHOBECHST TBEPIOTO TeJa.

Texuuueckne yCTpOﬁCTBa " IIpaKTM4YeCKoe NpuMeHeHne: IMOAIIMUITHNKNA, OBMKEeHMEe VICKYCCTBEHHBIX CITYTHUKOB.

Lemoncmpayuu

SIBneHMe MHEPLVIN.

CpaBHeHMe MacC B3aMMOZECTBYIOIIMX TeJl.

Bropoii 3akon HeioToHa.

Wsmepenne cui.

CrnoxkeHne cui.

3aBUCMMOCTD CWJIBI YIIPYTOCTM OT Aedopmaumu.

HesecomocTb. Bec Tena npu ycKkoOpeHHOM MOgbEME U TIANEHWUA.

CpaBHeHMe CUJT TPEHMS TIOKOSI, KAUE€HMS Y CKOJIbXKEHMISL.

Y ciioBMST paBHOBECHST TBEPIOTO Tesia. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, na6opamopHule pabomul

VzyueHne IBMKeHYSE GPYCKa IO HAKIOHHO IJIOCKOCTH.



WccnenoBanme 3aBUCUMOCTY CUJT YIIPYTOCTY, BO3HMKAIOIIMX B MPYsKMHE 1 PE3MHOBOM 06pasiie, OT X JedopMarimin.

WccnenoBanme yCIoBuMii paBHOBECHsI TBEPIOTO TeJjla, MMEIOIIEro OCh BpallleHMs.

Tema 3. 3akoHsl coxpaHeH U 8 MeXaHUKe

WNmmysnibe mMaTepuanpbHOV TOUKM (Tesla), CUCTEMbI MaTepuasbHbIX TOueK. VIMMynbC CuIbl M M3MEHEHMe MMITYJbCca Tesla. 3aKOH
COXpaHeHMsI UMITyJibca. PeakTMBHOE IBMsKEHME.

Pa6ora ciibl. MOIIHOCTD CHJIBI.

Kunetnueckas sHeprust MaTepuajbHOM Touku. TeopeMa 06 M3MeHeHUN KMHETUUECKO SHepIun.

[Morenumanbuas sHeprus. IloTeHianbHas sHeprusi ymnpyro aebopMUPOBAHHONM NpYKMHBL [loTeHIManbHass 3Heprus Tesa BOIM3U
MMOBEPXHOCTY 3eMJIN.

[MoreHiManbHble ¥ HEMOTEHIMaTIbHbIe CiJibl. CBsI3b PaGOThI HEMOTEHIMATbHBIX CUJI C M3MEHEHMEeM MEeXaHMYECKOV SHEPTUMy CUCTEMbI
TesI. 3aKOH COXPaHeHVs] MeXaHUYeCKO SHepPIUN.

Yrpyrue u Heynpyrue CTOJKHOBEHYSI.

TexHuyeckye yCTPOICTBA U MPAKTUUECKOE MTPUMEHEHVE: BOLOMET, KONED, MPY>KUHHBIN MUCTOJIET, OBVDKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEeHVsI MMITYJIbCA.

PeakTuBHOE IBUKEHNE.

[Tepexop nMoTeHIMaIbHOM SHEPIUM B KUHETUUECKYIO U OGPaTHO.

Yuenuueckuii sxcnepumenm, na6opamopHule pabomul

W3yuenne abCOIIOTHO HEYNPYTOro yaapa C IMOMOIIbIO IBYX OJMHAKOBbIX HUTSHBIX MasTHUKOB.

WccnepoBanme CBsI3M paboOThI CUITBI C M3MEHEHMEM MeXaHMYeCKO SHEPTMU Tejla Ha IIPUMepe PacTSKeHMsT Pe3MHOBOTO JKI'yTa.

Paspen 3. Mosieky/sipHast GusuKa M TepMOJMHAMMKA

Tema 1. OcHO8bI MONEKYNAPHO-KUHEMUYECKOLL Meopuu

OCHOBHbIE TIOJIOXKEHMSI MOJIEKYJIIPHO-KMHETMYECKOV TEeOpMM M UX OIBbITHOe OGocHOBaHMe. BpoyHoBckoe nBimkenue. duddysus.
XapakTep OBUMKEHMS M B3aMMOJENCTBMSI YacCTUI BelecTBa. MOAeNM CTpPOEHUS rasoB, SKUAKOCTEN UM TBEPHBIX TeN U OOBSICHEHME CBOVCTB
BeIlleCTBa Ha OCHOBe 3TUX Mojeseit. Macca u pasmepsl Mosiekysl. KonmuectBo BeltiectBa. [loctosinnas ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u eé usmepenne. llIkana Ttemneparyp Lienbcus.

Mopenb upeanbHoro raza. OCHOBHOe ypaBHEHME MOJIEKYJISIPHO-KMHETUYECKOV TEOPUM UI€aTbHOTO ra3a. AGCOMIOTHAS TeMIEpaTypa Kak
Mepa CpefHell KMHETUYECKOM SHEepruy TeIUIOBOro ABWKeHus yactul rasa. lllkama Temmeparyp KenbBunHa. ['a3oBble 3aKOHbBI. YpaBHEHMe
MenpeneeBa-Knaneiipona. 3akoH [ambToHa. K3ompornecchl B MAealbHOM Trase C IIOCTOSHHBIM KOJMYECTBOM BelecTBa. I'padmuueckoe
MpeCcTaB/IeHe U30IPOLIeCCOB: M30TepMa, 130X0pa, M3obapa.

TexHMYeCcKye yCTPOICTBA U MTPAKTUUECKOe MTPUMEHEHMEe: TePMOMETD, 6apoMeTp.

Lemoncmpayuu

OnbITHI, OKa3bIBAIOIIME AMCKPETHOE CTPOEHME BELIECTBA, GOTOrpaduy MOJIEKYJI OPTaHUUYECKUX COEOUHEHWIA.

OmnbiTel 10 I IY3UN KUAKOCTEN U Ta30B.

Mopesnb 6pOyHOBCKOTO IBVKEHMSI.

Mogesns oneita LlTepHa.

OmnbIThl, JOKa3bIBAIOIIME CYIIECTBOBAaHE MEXMOJIEKY/ISIPHOTO B3aMOAE/CTBUSI.

Mopenb, WITIOCTPUPYIOLIAs IPUPOAY JaBJeHMs ra3a Ha CTEHKM COCYaa.

OnbIThI, WITIOCTPUPYIOLIYE YpaBHEHME COCTOSIHMS MAeaTbHOTO Ta3a, M30IPOLIEeCChI.

Yuenuueckuti sxcnepumenm, nabopamopHuie pabomeul

OrnpepesieHe Macchl BO3/iyxa B KJIACCHOV KOMHAaTe Ha OCHOBE M3MepeHMii 00bEéMa KOMHATDI, IaBJIEHMsI M TeEMITepaTypbl BO3yXa B HEM.

VccnenoBaHye 3aBUCHMOCTY MEXKAY MTapaMeTpaMii COCTOSIHMS pa3peskeHHOTO Tasa.

Tema 2. Ochosst mepmoduHamuxku

TepmoanHamuyueckast cucTemMa. BHyTpeHHSISI sHEPrusi TepMOJMHAMWYECKO CUCTEMBI U CIIOCO6bI €€ u3MeHeHus. KomiuecTBo TermioTsl u
pa6oTa. BHYTpeHHsI1 3Heprusi OGHOATOMHOTO MAEaJbHOTO rasa. Bupl Tersonepenaun: TEMIOMPOBOIHOCTb, KOHBEKLIMS, U3TyueHue. Y mebHas
TeIUIOEMKOCTb BelliecTBa. KomuecTBO TEIUIOThI PH TeIuionepeaaye.

[Mousatme 06 aguabatHOM Tporiecce. [1epBbiit 3aKOH TepMOAMHAMMKA. [IpyMeHeHMe TepBOro 3aKOHa TePMOAMHAMMUKM K M30IPOIIeCCaM.
I'paduueckas uHTepnperanus paboThl rasa.

BTtopoii 3akoH TepMoayHamuku. Heo6paTMMOCTb MPOIIECCOB B MPUPOJE.

TernoBble MaiivHbl. [IpMHIMIIBI OECTBMS TEIJIOBBIX MalllMH. I[IpeoGpasoBaHmMsl SHeprUM B TeIIOBbIX MaiiuHax. Koadduiment
MOJIE3HOTO AENCTBUS TeruioBoy ManmHbl. Lukn KapHo u ero kosdduimeHT TMOJ€3HOTO [OEHCTBUS. OKOJIOTMYEcKue MpobsieMbl
TEIJIOHEPTeTUKU.

TexHMUYeCcKye yCTPOICTBA U MPaKTUUECKOe MTPUMEeHEeH)e: IBUraTe/lb BHyTPEHHEro CropaHusi, GbITOBOM XOJOIVIbHUK, KOHOUIIMOHED.

Lemoncmpayuu

V3MmeHeHue BHYTpEHHE SHEpPTMM Tejia TpY COBepIlleHuy paboThl: BbLIET MPOOKM M3 GYTHUIKM TIOf, HECTBMEM CKaTOro BO3oyXa,
HarpeBaHue 3¢upa B JIATYHHON TPyOKe MyTEM TpeHust (BUAEOLeMOHCTpals).

V3meHeHe BHYTPEHHEN SHEPruy (TeMIiepaTyphbl) Teja Ipu TeIvionepenaye.

OmnbIT MO anMabaTHOMY PacIIMPEHNIO BO3LyXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopenyu mapoBo¥ TypOUHbI, ABUTATE/IS BHYTPEHHErO CTOPaHMsl, pEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomut

W3mepeHune ynenbHONM TEIIOEMKOCTH.

Tema 3. Aepezamnste cocmosHus eeujecineéa. Pasossie nepexodst

[Tapoo6pasoBanue u KoHaeHcauus. Vicrapenue u kumeHue. AGCOMIOTHAS M OTHOCUTENbHAS BJIAXKHOCTb BO3Ayxa. HachlllleHHbI map.
VY nenbHas Teriota nmapoobpasoBaHusl. 3aBUCMMOCTb TEMITEPATYPbI KUITEHUS OT JaBJIeHMsI.

Tépmoe Tteno. Kpucrammueckue u amopdHble Tena. AHU3OTPONMS CBOMCTB Kpucta/uioB. JKuakue kpucrawibl. CoBpeMeHHbIE
Martepuasbl. [1naBieHne u KpucraumMsanus. Y qejabHas TerioTa wiasienus. Cy6aumanysi.

YpaBHeHMe TemI0Boro 6aaaHca.

TexHuyeckue yCTPOICTBA M MpPAKTUUECKOE TIPUMEHEHMEe: TUTPOMETP M MCUXPOMETD, KaJOpUMETP, TEXHOJOTUM IOJTyUeHMUs
COBPEMEHHbBIX MaTepuajoB, B TOM UMC/Ie HAHOMAaTepUasioB, ¥ HAHOTEXHOJIOTH.

Lemoncmpayuu

CBoJCTBa HaCBIIIIEHHBIX TTapOB.

Kurenne rnpu moHms>KeHHOM [TaBJI€HUN.



Crioco6bI U3MepeHus BJIaKHOCTH.

Hab6nronenne HarpeBaHus U MJIaBJIEHNUS] KPUCTAIMYECKOTO BEIIECTBA.
[leMoHCTpaLMst KPUCTAJIIOB.

Yuenuueckuti sxcnepumenm, nabopamopHuie pabomeut

V3mepeHye OTHOCUTENBHONM BJIaYKHOCTY BO3LyXa.

Pasgen 4. Dj1eKTpoguHAMMKA

Tema 1. dnexmpocmamuka

DekTpu3alys Tel. DJeKTpuuecKkuii 3apsia. [IBa Buma aJeKTpuuecKux 3apsanoB. [IpOBOAHMKY, TUIIEKTPUKM M TOTYHPOBOAHUKN. 3aKOH
COXPaHEeHUS STIEKTPUUECKOTO 3apsza.

BsaumopeiictBre 3apsmoB. 3akoH Kynona. ToueuHblit 97eKTpUUYEeCKuit 3apsi. DyeKTpuueckoe mosie. HanpspkEHHOCTD 3JIEKTPUUECKOTO
nosist. [IpMHIMIT CYyTIepIo3uLIMY 3JIEKTPUYECKUX ToJei. JIMHMUY HaIPSDKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

Pa6ora cun anekrpocratuyeckoro mnosisi. IloreHuman. PasHOCTh MOTeHUMANOB. [IpOBOAHMKM M AMIJIEKTPUKM B 3JIEKTPOCTATUUECKOM
rosie. IuanieKTpuueckasi IpOHMULIAEMOCTb.

dnekTpoéMKocThb. KoHmeHcaTop. DJIEKTPOEMKOCTD IVIOCKOT'O KOHAEHCATOPa. DHEPTHs 3apsKeHHOTO KOHIeHCaTopa.

Texuuuyeckre yCTPONCTBA M IMPAKTUUECKOE TNPUMEHEHMUE: 3JIEKTPOCKOI, 3JIEKTPOMETD, I3JIEKTPOCTATMYECKas 3alluTa, 3a3eMyIeHNe
9JIEKTPONIPUOGOPOB, KOHIEHCATOP, KOMMPOBAJIbHBII alapaT, CTPYIHbI TPUHTED.

Lemoncmpayuu

Y CTpOWCTBO ¥ IPUHLIUT T CTBUS 3JIEKTPOMETPA.

B3anmopeiicTBIe Ha3IEKTPU30BAHHbBIX TEJI.

DJIeKTPUYECKOe TI0JIe 3aPSDKEHHBIX TeJl.

[TpoBOAHMKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DJeKTpOCTaTHYECKast 3allMTa.

[V371eKTpUKM B 3JIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTM TIJIOCKOTO KOHZEHCATopa OT IUIOUIAAM IUIACTMH, PACCTOSHUS MEXKIY HUMU U OUIIEKTPUUECKO
MIPOHMUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHIEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomst

V3mepeHne 3/1eKTPOEMKOCTM KOHZIEHCATOpa.

Tema 2. ITocmosanHbLii snekmpuueckuii mok. Toku é pasnuuHsix cpedax

DJIeKTPUYECKMIA TOK. Y CJIOBUSI CYILIECTBOBAHMS 3JIEKTPUUECKOro ToKa. Mctounyuky Toka. Cuta Toka. [ToCTOSIHHBIN TOK.

Hampspkenne. 3akon Oma 1 yyacTKa Lemnu.

OJeKTpuYecKoe CONpPOTUBIIEHMe. YeabHOe COMpPOTHUB/IeHMe BellecTBa. [locienoBaTesnbHOe, mapasviesibHOe, CMellaHHOe COeAVHEeHue
MIPOBOIHMKOB.

Pa6ora anexTpuueckoro Toka. 3akoH JIskoyssi—-JleHua. MOIIHOCTD 3/IeKTPUYECKOTO TOKA.

DJIeKTPOBIKYIIAsE CUJIAa U BHYTPEHHEE COMPOTMBIIEHNE UCTOYHMKA TOKa. 3akoH OMa [IJist TIOHOM (3aMKHYTO) 97I€KTPUYECKOI 1IeTn.
Koporkoe 3ambIkaHue.

DJIeKTPOHHAsT IPOBOJMMOCTD TBEPABIX METAIOB. 3aBUCUMMOCTDb COITPOTUBIIEHNUSI METAJ/UIOB OT TeMiiepatypbl. CBepXITPOBOAMMOCTbD.

DJeKTpUYECKMii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoguuku. Co6GCTBeHHass M TpUMMeECHass MPOBOAMMOCTb MOJYNPOBOAHMKOB. CBoJicTBa p-n-nepexona. I1omynmpoBOgHMKOBbBIE
npubOopHI.

DJIEKTPUUECKUI TOK B PACTBOPaX U PaciuiaBaxX 3JeKTPOIMUTOB. DJIEKTPOIUTHUUECKAST AUCCOIUALINS. DIIEKTPOIIN3.

DeKTpUYeCcKMit TOK B razax. CaMOCTOSITeIbHBIN M HECAMOCTOSITENIbHBIN pa3psia. Monuus. [lnasma.

Texuuueckne yCTpOICTBA U MPAKTUUECKOE PUMEHEHME: aMIIEPMETD, BOJbTMETD, PEOCTAT, MCTOUHMKIU TOKA, 3JIEKTPOHATpeBaTe/IbHbIE
Mpu6GOPbI,  3JEKTPOOCBETUTEIbHbIE TPUOOPBI, TEPMOMETD CONpPOTUBJIEHUS, BAKYyMHbBI [AMOA, TEPMUCTOPbI U  (HOTOPE3UCTOPBI,
TOJTYTIPOBOJHUKOBBIN MO, TallbBaHMKA.

Lemoncmpayuu

V3mepeHne CHIIbI TOKA ¥ HATIPSKEHMSI.

3aBUCUMOCTb COTIPOTUBJIEHMST IIMIMHAPUYUECKMUX TPOBOJHUKOB OT IJIMHBI, TUTOIIA} TOTIEPEUHOrO CEUEHNsT 1 MaTepuaa.

CmMelllaHHO€e CoeIMHeHMe TPOBOIHMUKOB.

[Ipsmoe wm3MepeHMe 3SMEKTPOABMKYILEH cuiabl. KopoTkoe 3aMbiKaHue TajibBaHMUECKOTO JJIEMEHTa U OleHKa BHYTPEHHErO
COTIPOTUBJIEHNSI.

3aBUCUMOCTb COTIPOTUBIIEHMSI METAJUIOB OT TEMIIepaTyphl.

[TpoBOAMMOCTD 3JIEKTPOJIUTOB.

W ckpoBoii paspsif, 1 MPOBOAMMOCTD BO3ZyXa.

OmHOCTOPOHHSIST TIPOBOAVMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomut

V3yueHne CMeIIaHHOTO COeAMHEHNST PESUCTOPOB.

V3mepenne 37eKTPOABVSKYIIIEN CUIIbI MCTOUHMKA TOKA Y €r0 BHYTPEHHETO COMPOTUBJIEHNS.

Ha6ronenne snekTposnsa.

MesknipegMeTHbIe CBSI3U

Nsyuenne kypca ¢usuku 6GasoBoro ypoBHs1 B 10 Kiacce OCYIIECTBJSIETCS C YYETOM COMEPKaTeJbHbIX MEXKIPeIMEeTHbIX CBS3eil C
KypcaMy MaTeMaTuKu, 6MOJIOT MY, XUMWUM, Teorpadum M TEXHOIOT YA,

Mescnpedmemuble noHamus, CBSI3aHHbIE C M3YUYEHMEM METOJOB Hay4YHOTO TO3HaHUS: sIBJIEHMe, HAyuHbli GakT, rurnoTesa, Gusuueckas
BeJIMUMHA, 3aKOH, Teopwsl, Hab/roieHe, SKCIIePUMEHT, MOeIMPOBaHMe, MOIe/ b, U3MEpeHMe.

Mamemamuka: pellieHre  CUCTE€Mbl ypaBHEHWI, JmHeNHas GYyHKuMs, Tmapabosia, runepbosa, ux TpapukuM U  CBONCTBA,
TpUrOHOMeTpuUecKue GYHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO, BEKTOPHI 1 MX MIPOEKIINYU Ha
OCY KOOPAVHAT, CJIO’KEHVE BEKTOPOB.

Buonozus: mexaHnuyeckoe OBUKEHME B KMBOU mpupoge, auddysns, ocmMoc, TerI00OMeH SKUBbIX OPraHU3MOB (BMIbI TeIJIONEpenayn,
TEIUIOBOE PaBHOBECHE), 3JIEKTPUUECKIE SIBJIEHUS B SKUBOI ITPUPO/IE.

Xumus: IUCKPETHOE CTPOeHMe BelecTBa, CTPOeHe aTOMOB M MOJIEKYJI, MOJIb BeIlleCTBa, MOJISIpHAs Macca, TeIJIOBble CBOVICTBA TBEPIBIX
TeJ, JKMIKOCTEl U ra30B, 3JIeKTPMUUYECKIEe CBOICTBA METAJUIOB, 3JIEKTPOIMTIYECKAsT IMCCOLMAIVs, ralbBaHMKa.

T'eozpacpus: BIAKHOCTb BO3yxa, BETPbI, 6GApOMETp, TEPMOMETP.



Texnonozus: ipeoObpasoBaHMe ABVIKEHUII C MCIIOJb30BaHMEM MeXaHM3MOB, YUET TpPeHMsl B TeXHMKe, MOMIIMUITHUKYU, MCIOJb30BaHue
3aKOHa COXpaHEHMs MMITYJIbCa B TexHMUKe (pakeTa, BOJOMET M [OpYyrue), OBUTaTe]b BHYTPEHHErO CropaHusi, rapoBasi TypOuHa, GbITOBOI
XOJIOOWIbHUK, KOHIMIMOHEP, TEXHOJIOTMM TIOJy4YeHMs] COBPEMEHHbIX MaTepuajioB, B TOM YMCJe HaHOMAaTepuasjaoB, M HAHOTEXHOJIOTMHU,
9JIEKTPOCTATHYECKasT —3allUTa, 3a3eMJIeHMEe 3JIEKTPOIPUOOpPOB, KCEPOKC, CTPYMHBIM TPUHTEp, 3JeKTpOHArpeBaTresibHble TMPUOGOPSI,
3JIEKTPOOCBETUTEIbHBIE TIPMOOPHI, Fa/IbBAHMKA.

IIJIAHUPYEMDBIE PE3VJIbTATbI OCBOEHUSI INIPOIPAMMBI IIO ®HN3UKE HA VYPOBHE CPEJIHEIO OBIIEI'O
OBPA30OBAHUNS

OcBoenne yuebHoro mpenmera «®dusmka» Ha YpoBHe cpegHero ooOuiero o6pasoBaHusi (6a30BbIii YPOBEHb) IOIKHO OOGECIIEUUTH
JIOCTVDKEHME CIIELYIOMIMX TMYHOCTHBIX, METAIPEIMETHBIX U MPEeIMETHbIX 06pa30BaTebHbIX Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHOro mpeamera «®Dusyuka» MOJDKHBI OTpaskaTb OTOBHOCTh M CIIOCOGHOCTb OGYYAROIIMXCS
PYKOBOACTBOBATbCSI CHOPMMPOBAHHON BHYTPEHHEN IO3ULYENH JIMYHOCTY, CUCTEMOM LIEHHOCTHBIX OPMEHTALMM, MO3UTUBHBIX BHYTPEHHUX
yOEKIeHMI, COOTBETCTBYIONIMX TPAAMUIVIOHHBIM IIEHHOCTSM POCCUIICKOTO OOIECTBa, PACIIMpeHyie SKUSHEHHOTO OIIbITa ¥ OIbITA JeSTeTbHOCTI
B IIPOLIECCE Peayn3ali OCHOBHbBIX HAMPaBJIEHUI BOCIIUTATENIbHON JeSITeIbHOCTY, B TOM YMCJIE B YaCTH:

1) rpa)kJaHCKOTO BOCIIMTAHNS:

chOpPMMPOBAHHOCTh IPAXKIAHCKOI TIO3UIMM OOYUAIOIIErOCs KaK aKTMBHOTO U OTBETCTBEHHOTO UJIeHA POCCUIICKOTO OOILECTBa;

MPUHSTHE TPAAULIMOHHBIX O6IIIeUeIOBeUeCKMX I'YMaHUCTUUECKUX U IEMOKPATUUECKMX [IEHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYIO [eSTeJIbHOCTh B MHTEpecax TIPaskIaHCKOro OOIecTBa, ydyacTBOBaTb B CAMOVIIPAaBJIEHUM B
06pa3oBaTesIbHON OpraHm3aLni;

YMeHMe B3aMOJIe/iCTBOBATb C COLMAIbHBIMM MHCTUTYTAMM B COOTBETCTBUY C X (QYHKIMSIMM U Ha3HAYEHVEM;

FOTOBHOCTH K 'YMaHMTAPHON ¥ BOJIOHTEPCKOM IeSTeIbHOCTH;

2) HaTPUOTUYECKOTO BOCITUTAHMUS:

cOPMMPOBAHHOCTh POCCUICKON TPAsKAAHCKON MAEHTUYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIIeHME K F'OCYAapCTBEHHbIM CMMBOJIAM, JOCTMKEHMUSIM POCCUIMCKUX YUEHBIX B 0671aCTU (QUSUKIM Y TEXHUKMA;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMUSI:

cOpPMMPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUIECKOTO MTOBEIEHS;

CIIOCOBGHOCTh OIIEHMBATH CUTYALMIO M TIPUHMMATH OCO3HAHHBIE PEeIIeHNs, OPMEHTUPYSCh Ha MOpPaJbHO-HPAaBCTBEHHbIE HOPMBI 1
LIEHHOCTH, B TOM UMCJIe B IEATEIbHOCTU YUEHOTO;

OCO3HaHMe JIMYHOI'O BKJIAJA B TOCTPOEHME YCTOMIMBOTO OYIYIIEro;

4) 3cTeTUYEeCKOr0 BOCIIMTAHMS:

9CTETUYECKOE OTHOIIIEHME K MUPY, BK/IIOUYast 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO HU3MUECKOIT HAYKE;

5) TPyAOBOTrO BOCIIUTAHUS:

MHTEpeC K PasJIM4HbIM chepam npodeccuoHaabHOM IesSTeJbHOCTHM, B TOM YMCJIe CBSI3aHHbIM C (DM3MKONM U TEXHUKOM, yMeHMe COBepIIaTh
OCO3HaHHbIN BHIGOD Gy aYIleit Tpodeccuu 1 peasn3oBbIBaTh COGCTBEHHbIE SKU3HEHHbIE TITaHbl;

TOTOBHOCTh M CIIOCOGHOCTh K 06pa30BaHuIO 1 CaMOOOPa30BaHMIO B 06/1aCTy (GDM3MKYM Ha TIPOTSKEHNM BCEM SKU3HM;

6) 5KOJIOTMYECKOT0 BOCIIUTAHMS:

Cc(OPMMPOBAHHOCTh SKOJIOTUUECKON KYJIbTYPbI, 0CO3HAHME TJI00aIBHOTO XapaKTepa SKOJIOTMUECKUX ITPOBIIeM;

[JTaHYPOBaHVEe Y OCYILECTBJIEHME JeCTBUI B OKPYKAIOIIEli Cpeie Ha OCHOBE 3HaHMS IieJieil YCTONYMBOTO PasBUTHS YeJIOBEUeCTBa;

paciiiMpeHie OTbITa JeSTeTbHOCTY SKOJOTMUYECKON HAMPABIEHHOCTY HAa OCHOBE MMEIOIINXCS 3HAHMH 110 hu3KKe;

7) LEeHHOCTY HayYHOTO TO3HAHUS:

chOpPMMPOBAHHOCTH MUPOBO33PEHNSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PasBUTHUS (D13MUECKOIT HAYKM;

OCO3HAHME IIEHHOCTM HAyYHOM [OesSTeJbHOCTM, TOTOBHOCTh B TMpoIllecce u3yueHuss GUSUKM OCYIECTBIATh ITIPOEKTHYIO U
MCCIIeIOBATEIILCKYIO IeSITeIbHOCTD MHAVBUAYAIBHO U B TPYIIIE.

METAITPEIMETHBIE PE3VYJIbTATbBI

ITosHaBaTenbHbIE YHUBEPCAIbHbIE YUeOHbIe AeiCTBUS

BasoBbie jloruuecKue AeicTBus:

CaMoCTOSITeNIbHO (GOPMYJIMPOBATH M aKTYAIM3UPOBATh TPOGIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OTIpeesisiTh e NesITeIbHOCTH, 3a/1aBaTh ITapaMeTpPhbl U KPUTEPUM UX JOCTVKEHMS;

BBISIBJIITH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUNSI B PACCMaTPMBAEMbIX (DU3MUECKUX SIBIIEHMSX;

pa3pabaThIBaTh [UIAH PelleHyst IPOGJIeMbl C YIETOM aHaIM3a MMEIOLXCSl MaTePUAIbHBIX M HEMaTepUaabHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEbHOCTD, OLIEHNBATh COOTBETCTBME PE3YJIbTATOB IIeJISIM, OLIEHUBATb PUCKY MTOCIELCTBUI NeSITETbHOCTH;
KOOPIMHMUPOBATD U BBINOJHATD PaGOTY B YCJIOBUSIX PEaIbHOTO, BUPTYaIbHOTO Y KOMOMHMPOBAHHOTO B3aMMOJENCTBHUS;

pas3BMBaTh KPeaTMBHOE MBILIUIEHME TIPY PEeLIeHUI KU3HEHHBIX TPOGIIEM.

BasoBbie ucciiefoBaTeIbCKue AeiiCTBUS:

BJIAJIETh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU TIOHSITUSIMU U MeTogamMu Hu3nueckoii HayKu;

BJIAETh HABBIKAMM YUeOHO-UCC/IEOBATEIbCKOM Y TIPOEKTHOM [eATEJIbHOCTM B 006JIACTM (QU3MKM, CIIOCOGHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB pellieHus 3amay (Gu3nyeckoro ComepskaHms, MPUMEHEHUIO PasIMYHbIX METOOB TTO3HAHMS;

BJIaJeTh BUIAMM JeSTeNTbHOCTH 110 MOYYEeHNIO HOBOTO 3HAaHMSI, €ro MHTepIpeTanyu, Ipeo6pa3soBaHuIo U MPYMEHEHNIO B PAa3/IMYHBIX YIeOHbIX
CUTYaUMsIX, B TOM YMCJIE TIPYU CO3LAHMUY YUE€OHBIX TPOEKTOB B 061aCcTH GU3UKY;

BBISIBJISITh [IPUUYMHHO-CJIENCTBEHHbIE CBSI3M M aKTyaqM3MPOBaTh 3a4ady, BbIOBUTaTb TUIOTE3y €€ peLIeHusl, HaXOOUTb apryMeHThbl IS
JIOKa3aTeslbCTBa CBOMX YTBEPKIEHMI, 3aaBaTh TapaMeTPbl U KPUTEPUY PeLIeHNS;



aHAIM3UPOBATh MOJYUYEHHbIE B XOM€ PeLIeHus 3a0auy pe3ysbTaThl, KPUTUUECKM OLEHMBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHNE B
HOBBIX YCJIOBUSIX;

CTaBUTb U GOPMYJIMPOBATH COOCTBEHHbIE 3aauy B 06pa30BaTe/IbHON JeATeIbHOCTH, B TOM YMCJIe TIPU U3YYeHUM QUSUKIA;

JIaBaTh OI[EHKY HOBBIM CUTYAIIMSIM, OIIEHUBATH IPUOBPETEHHBIN OIIBIT,

YMeTb TIePEHOCUTh 3HAHMS TI0 (PU3MKe B MPAKTUUECKYIO 06JIaCTb JKMU3HENESTETbHOCTH;

YMeTb MHTErpUPOBaTh 3HAHMS U3 Pa3HbIX MPEIMETHbIX 06JIacTel;

BbIIBUTaTh HOBbIE MJIEN, IIPEIAraTb OPUTMHAJIbHBIE TOJXO/IbI U PEIeHNs;

CTaBUTh MMPOGJIEMBI U 3afauy, JOMYCKAIOIIMe aJIbTePHATUBHbIE PEIleHMs.

Pa6oTa ¢ nadopmanmeii:

BJIJIETh HaBbIKAMM MTOJTyUYeHusT MHbOpMalu (puU3nMIeCcKoro cofepsKaHust U3 UCTOUHMKOB PasHbIX TUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh MOUCK,
aHa/IM3, CUCTeMaTU3aIMI0 M MHTepIIpeTaluio MHGOPMaLMu pasJIMIHbIX BUIOB 1 (GOpPM IMpeacTaB/IeHNs;

OIIEHMBATH JOCTOBEPHOCTH MHGbOPMAIINL;

MCIIO/Ib30BAaTh CPENCTBA MH(DOPMAIMOHHBIX ¥ KOMMYHMKAIMOHHBIX TEXHOJOTMI B pEIIeHNM KOTHUTUBHBIX, KOMMYHMKATMBHBIX WU
OpraHu3alMOHHBIX 33fau C COOJIOAeHMeM TpeGOBaHMII IPTOHOMMUKM, TEXHMKM GE30MACHOCTH, TUTMEHBI, pecypcocOepeskeHus, MPaBOBbIX U
3TUYECKUX HOPM, HOpM MH(GOPMAaILMIOHHOM 6e301acHOCTH;

CO3/aBaTh TEKCThI (HM3MUECKOrO COfepsKaHMsI B Pas/IMUHbIX (opmMaTax C yuéTOM HasHaueHus MHpOpMaumy U 1eJIeBOVi ayAUTOpUM, BbIGMpas
ONTUMaJIbHYIO (DOPMY MPeCTaBIeHNUS ¥ BU3YaTU3ALINANA.

KoMMyHMKaTHBHBIE YHUBeEpCaJIbHbIE YUeOHbIe AeICTBUS:

OCYIIIECTBJISITh ODILIeHME Ha YPOKax (GM3UKYU Y BO BHEYPOUHOM AESITEILHOCTH;

pAacro3HaBaTh MPEeANOChUIKY KOHMIMKTHBIX CUTYALMIA U CMITYaTh KOHGJIIMKTHI;

PasBEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCITOJIb30BaHMEM SI3bIKOBBIX CPEJICTB;

MMOHVMMAaTh Y MCIIOJIb30BaTh MPEMMYIIIECTBA KOMaHIHO ¥ MHOVBULYAIbHOM PabOoThI;

BBIOMpPATh TEMATHUKY U METOJIbI COBMECTHBIX JEVCTBUI C YUETOM OBIIMX MHTEPECOB ¥ BO3MOXKHOCTEN KaKIOTO UjieHa KOJIIEKTHBA;

MIPUHUMATD 1€/ COBMECTHOM HesATeTbHOCTM, OPraHM30BbIBaTh ¥ KOOPAVHMUPOBATD AECTBUS 1O €€ MOCTVDKEHMIO: COCTaBJISITh TUTaH OENCTBUMN,
pacrpefiesisiTh POy C YYETOM MHEHMI YYaCTHUKOB, OOCYKIATh Pe3yJIbTaThl COBMECTHOM PabOThI;

OILIEHMBATh KAaUueCTBO CBOETO BKJIAZA Y KaXKIOr0 yYaCTHMKA KOMaH/Ibl B OOLIMIA Pe3yJIbTaT MO pa3paboTaHHbIM KPUTEPUSIM;

TpeAJiaraTh HOBbIE ITPOEKTHI, OLIEHUBATh UM C MO3UIIMM HOBU3HbBI, OPUTMHAIIBHOCTH, IIPAKTUUECKO 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTMBHOE CTpaTernyeckoe IIOBeleHNe B PpasIUUHBIX CUTYalUsIX, TIPOSIBJISITH TBOPYECTBO M BOOOGpaskeHue, ObITb
VHULYATABHBIM.

PerynaTuBHbIe YHMBEPCAIbHbIE YUeGHbIE AeCTBUS

CamoopraHusanmsi:

CaMOCTOSITEIbHO OCYIIECTBJISITh [MO3HABATENbHYIO [OeSITebHOCTh B 067aCTM (GM3MKM M ACTPOHOMUM, BBISBJIATH MPOGIEMbI, CTaBUTb WU
(hopmymMpoBaTh COGCTBEHHBIE 3a7aUM;

CaMOCTOSITEIbHO COCTABJSATh IUIAH DEIIeHUs] PACYETHBIX M KayeCTBEHHBIX 3aJau, IUIaH BbIMOJHEHMSI TPAKTUUECKON DPabOThl C YUYETOM
MMEIOIIMXCSI PECYPCOB, COOGCTBEHHBIX BO3MOKHOCTEN U TPEIITOUTEHNI;

JIaBaTh OI[EHKY HOBBIM CUTYalVsIM;

pacimpsTh paMKy yueGHOro IpeAiMeTa Ha OCHOBE JIMYHBIX MTPeIIoUuTeHMIT;

JlesiaTh OCO3HAHHbIN BbIOOP, apryMEHTUPOBATh €ro, 6paTh Ha ce6si OTBETCTBEHHOCTD 3a pellleHe;

OILIeHMBAaTh IPUOBPETEHHBII OTIBIT;

Croco6CTBOBATh (POPMUPOBAHUIO U MIPOSIBIEHUIO SPYAUIIMM B 06aCTU HU3MKY, TIOCTOSTHHO TOBBIIIATH CBOV 06Pa3s0BaTEIbHbIN U KyJIbTYPHBII
YDOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHbBIN MHTEJIIEKT:

JlaBaTh OI[EHKY HOBBIM CUTYAIIMsIM, BHOCUTb KOPPEKTUBBI B [eATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IHTATOB 1IEJISIM;

BJIaIeTh HaBbIKAMM MO3HABATeJbHOV pediiekcuy Kak OCO3HAHMsI COBEpIIaeMbIX AEMCTBUMI U MBICJMUTEIbHBIX MPOIECCOB, UX PE3y/IbTaTOB U
OCHOBaHMI;

JCIIOJTb30BaTh MPUEMBI pedIeKCHM AJIST OLIEHKM CUTYalMu, BbIGOpa BEPHOTO pellieHus;

YMETh OLIEHUBATb PUCKM U CBOEBPEMEHHO MPUHUMATD PEIeHMs 10 UX CHUKEHMIO;

MPUHUMATh MOTUBBI ¥ APTYMEHTBI APYTUX MIPU aHAIM3€e Pe3yJIbTaTOB AeSITeTbHOCTH;

MPUHUMATh cebs1, MOHMMast CBOM HEIOCTATKY U TOCTOUHCTBA;

NIPYHUMATb MOTUBBI ¥ apr'yMeHTbI IPYIUX IIPU aHau3e pe3yJsbTaToB JesTe/IbHOCTH;

MpM3HAaBaTh CBOE MPaBO ¥ MPaBO APYrUX Ha OIIMOKMA.

B mporecce mOCTMsKeHMsI JIMYHOCTHBIX Pe3yJIbTATOB OCBOEHMsI MpPOTrpaMMbl MO (u3MKe MIJi1 YPOBHS cpenHero o6iiero o6pasoBaHus Y
06YYaIOLINXCST COBEPIIIEHCTBYETCS SMOIMOHAIbHBI MHTEJ/UIEKT, IIPeATIoararolmii chopMUpOBaHHOCTD:

CaMOCO3HaHMsI, BKJIIOYAIOIIEro CIOCOOHOCTh TMOHMMATh CBOE SMOILMOHAJBHOE COCTOSIHME, BUAETb HAalpaBJjeHMss PasBUTUS COOCTBEHHOI
9MOLIMOHAJIbHOM cdepbl, ObITh YBEPEHHBIM B cebe;

CaMOpEry/IMPOBAHMS, BKIFOUAIOIIEr0 CAMOKOHTPOJIb, YMEHME IPUHMMATh OTBETCTBEHHOCTD 33 CBOE TIOBeIeHMe, CTOCOGHOCTh aalTUPOBAThCS K
SMOILIMOHAJIbHBIM M3MEHEHMIM U ITPOSBJISITH FI/I6KOCTI>, 6bITb OTKPBITBIM HOBOMY

BHyTpeHHeﬁ MOTUBaALIUM, BKJIIO‘la}O]J_[eI‘/J[ CTpeMJieHMe K OJOCTVOKEHUIO eI U YCIieXy, ONITUMMU3M, MHULIMATUBHOCTb, YMEHME ﬂeﬁCTBOBaTb ncxonsa
13 CBOMX BO3MOSKHOCTEI;

SMIATHM, BKIIIOYAIOIIEN CIIOCOGHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSIHME [APYTMX, YUYUTHIBATD €ro IMpM OCYIIECTBJIEHMM OOILEeHUs,
CITOCOOGHOCTD K COUYBCTBUIO U COTIEPESKMBAHMIO;

COIMaIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIIEHMSI C OPYTMMM JIIOObMM, 3a6OTUTBCSI, MPOSIBJISITH MHTEpPEeC U
paspeliaTb KOHQIMKTHI.



INTPEJIMETHBIE PE3VYJIbTATbDI

K koHity o6yuenns B 10 Kacce npeaMeTHbie pe3ysibTaTbl HA 6a30BOM YPOBHE JOJIKHBI OTpakaTb cHOPMMUPOBAHHOCTD Y OOYUAKOIIMXCS
YMEHMUIA:

JIEMOHCTPMPOBATh HAa MpPMMEpax pojib M MecTo GU3MKM B (GOPMMPOBAHMM COBPEMEHHON HAy4yHOM KapTUMHBI MMpa, B PasBUTUU
COBPEMEHHO TeXHUKN ¥ TeXHOJIOTHIA, B IPAKTUUECKON IeITeIbHOCTY JIIOIEN;

YUYUTHIBATh T'PAHUIBI TPUMEHEHMST U3YUYEHHBIX (QUIMUECKMX MOJeJell: MaTepualbHas TOYKA, MHEpUMabHas CUCTEMA OTCYETa,
a6CoJTIOTHO TBEpIOE TeJIO, UeabHbIl ras, MOJIEIN CTPOEHMS Fa30B, JKUIKOCTEI 1 TBEPIBIX TeJI, TOUEUHbIN JIEKTPUUECKNIT 3apsi/L IPU PellieHnn
dbusmueckux 3amay;

pacro3HaBaTh (GusMuecKkye sBIeHNs (MIPOLECCHI) M OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKM, MOJIEKYJIIPHO-KMHETUUECKO TEOPUN
CTPOEHUS BEILIeCTBA U 3JIEKTPOAVHAMMKI: PaBHOMEDPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNE, CBOOOJHOE MaleHNe TeJl, IBUKEHNe
IO OKPY3KHOCTM, MHEPIVs, B3aMOIEeICTBIE TeJl, U dy3usi, GpOYHOBCKOE JBIMKEHNE, CTPOEHME KUIKOCTEN U TBEPIBIX TeJl, U3MEHeHue 06bEMa
TeJ TPy HarpeBaHuMu (OXJIAXKIEHMM), TEIUIOBOE paBHOBeCHe, VICIIapeHue, KOHAEHCAIs, IUIaBJeHMe, KPUCTA/UIM3ALMS, KUTIEHNEe, BIaKHOCTD
BO31yXa, MOBBILIEHME AABJIEHNS ra3a Mpy ero HarpeBaHMyM B 3aKPBITOM COCYAE, CBSI3b MEXKIY IapamMeTpaMy COCTOSTHMSI rasa B M3OIpolieccax,
3JIeKTPU3ays TeJl, B3aMMOJIENCTBIE 3apsiiOB;

ONVICHIBATh MEXAHMYECKOe IBVDKEHME, UCIOJb3ysl GU3MUYecKkyue BeJMUMHBL: KOOPAMHATA, IYTh, IepeMelleHNne, CKOPOCTb, YCKOpEeHMe,
Macca Tena, CUIa, UMITYJIbC Tejla, KMHETHUEeCKas IHEPrus, MOTEHIMaIbHas SHEeprusi, MexaHuyeckas paboTa, MeXaHuueckas MOIIHOCTb; MPU
OTMCAHMYU TPABWIBHO TPAKTOBAaTh (DM3MUYECKUII CMBICT WUCIOJNb3yEMbIX BEIMUMH, UX OOO3HAUEHMS] M EOMHUIIbI, HaXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO DM3MUECKYIO BEIMUMHY C OPYTUMM BETMUMHAMM;

OTIMCHIBATh M3yUEHHbIE TEIJIOBbIE CBOJCTBA TEJ U TEIJIOBbIE SIBIEHMS, UCIIOJb3Ys GU3MUECKIEe BEIMUMHBI: JaB/IeHNe Ta3a, TeEMIeparypa,
CpemHsISl KMHETUYEeCKass SHeprus XaoTMYEeCKOTO [ABVDKEHMS MOJIeKYJ, CpegHeKBaIpaTM4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSISI SHeprusi, pabora rasa, KO3(QQUIMEHT I0Je3HOTO MAENCTBUSI TEIJIOBOTO MABWUraTesisl; MpM OMNMCAHMYM IPABUWIBHO TPAKTOBATb
(usuueckuit CMbICS UCHOMb3yeMbIX BEJMYMH, UX OOO3HAUEHMsS M eAMHMIbI, HaXOOUTh (OPMYJIbI, CBSI3bIBAIOLIME NAHHYIO (GU3NUYECKYIO
BEJIMUMHY C IPYTMMY BEJIMUMHAM,;

OTIMCHIBATh M3YUEHHbIE 3JIEKTPUUECKUE CBOICTBA BEILIECTBA U JIEKTPUUECKIE SIBIeHUS (TIPOLIECCHI), UCIIOb3Ys (HU3MUECKIIEe BETIMUMHBL:
SJIEKTPUUECKUIL 3apsi/l, SEKTPUUECKOE TI0JIe, HATIPSDKEHHOCTD TMOJIs, MOTEHIIMAI, PA3HOCTh MOTEHIIMAIOB; IPY OTMCAHMY TIPAaBUIBHO TPAKTOBATh
bu3MUeCKUit CMBICT UCIOIb3YEMBIX BEIWUMH, MX OOGO3HAUEHWs] M €IMHUIIBI, yKasbiBaTb (DOPMYJbI, CBSI3bIBAIOIINME AaHHYIO (GU3UUYECKYIO
BEIMYMHY C OPYTUMM BEIUUMHAMMU,

aHaM3UpOBaTh (GU3MUYECKUe TMPOLECChl ¥  SIBJIEHWS, WCIOJb3ys (Gu3nyeckue 3aKOHbI M TPUHIUIBI: 3aKOH BCEMMUPHOTO
tsirorenys, I, II n 111 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMS] MEXaHWUYEeCKOV SHepruu, 3aKOH COXPAHEHMs MMITYJIbCa, IPUHUUI CYHepHo3ULMA
CUJI, IPUHLIMIT PaBHOMPABUSI MHEPLMATbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETMYECKYIO TEOPMIO CTPOEHMs BEIeCTBA, ra3oBble 3aKOHBI,
CBSI3b CpeHEel KMHETUUYECKOV SHEPrUy TeIUIOBOTO OBMXKEHMS MOJIEKYJ C aBGCOJIIOTHOM TeMIIepaTypoii, MepBblii 3aKOH TePMOJMHAMMKY, 3aKOH
COXPaHEeHNsT STIEKTPUUECKOTO 3apsiza, 3akoH KysioHa, pyu 9TOM pasinvaTth CJIOBECHYIO (GOPMYIMPOBKY 3aKOHA, er0 MaTeMaTUUECKOe BhIpaKeHNe
¥ yCJIoBUs (TPaHuIibl, 06J1aCTH) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHbIE TPVHIUIIBI IEMCTBUSI MalllMH, TPUOOPOB M TEXHUUECKUX YCTPOVCTB; pasiuuaTh YCJIOBMSI UX 6E30MacHOTO
MCTIO0/Ib30BAHMUS B IOBCEIHEBHOM SKU3HM;

BBITIOJIHATD 9KCIIEPUMMEHThI TI0 MCCAeNOBaHMIO (U3MYECKMX SIBJIEHMI ¥ TIPOIIECCOB C MCIOJIb30BaHMEM TMIPSIMBIX U KOCBEHHBIX
M3MepeHuit, pyu 3ToM (GopMympoBaTh MpobseMy/3afady M IUIIOTe3y yU4eOHOTO IKCIIepMMEHTa, COOMPATh YCTAHOBKY M3 TIPEAJIOKEHHOTO
060pyAOBaHYSs, TPOBOAMUTD OIBIT ¥ (OPMYJIMPOBATb BbIBOZBI;

OCYIIECTBJISITh TpPSMbIE ¥ KOCBEHHbIe M3MepeHus: (QU3NUeCKMX BEJMYMH, MPU STOM BbIGMPATh ONTMMAJbHBIA CIIOCO6 M3MepeHMs U
JICIIOJTb30BaTh M3BECTHbIE METObI OLIEHKM MOT'PEIIHOCTEN M3MepeHMit;

MCCIIEIOBAaTh 3aBUCUMOCTM MEXKAY GUUUECKMMU BEIMUMHAMM C MCTIOTb30BaHMEM MPSIMbIX M3MEpEHMH, Mpy ITOM KOHCTPYUPOBATh
YCTaHOBKY, (MKCUPOBATh DPE3YJIbTAaThl MOJYUYEHHON 3aBUCUMOCTM (DU3MUECKUX BEIMUYMH B BUAe Tabiauil U rpaduKoB, AeaTh BBIBOABI IO
pesyJbTaTaM MCC/IeIOBAHMS,

cobofaTh mMpaBuia 06e30MacHOro TpyJa TPy MPOBENEHMM MCCIeNOBaHMii B paMKax y4yeGHOTO 9KCIepuMMeHTa, Yy4ueGHO-
JCCIIeIOBATEIbCKON Y POEKTHOM JesITeTbHOCTY C UCTIOb30BaHMEM U3MEPUTEIbHBIX YCTPOMCTB 1 JTaG0paTOPHOTO OGOPYLIOBaHMS;

pelaTh pacuéTHbIe 3afauy C SIBHO 3aaHHOM (U3MUYECKOV MOJMEbIO, UCIOJb3ys (M3MUecKkye 3aKOHbI ¥ IPUHLIMIIBI, HA OCHOBE aHa/In3a
YCJIOBUST 3afiauy BbIOMpPATh GU3NYECKYIO MOJEsb, BbIIEIATh (PU3MUeCKue BeJIMUMHBI M GOPMYJIbl, HEOOXOOMUMbIE IJIST €€ pelleHus], IPOBOIUTD
PacuéThl ¥ OLEHUBATb PEaIbHOCTh MTOTyYeHHOTO 3HaUeHMst (QU3MUECKOVi BeTMUMHBDI;

peliiaTh KaueCTBEHHbIE 3a[jaul: BbICTPAUBATh JOTMUYECKM HEMPOTMBOPEUMBYIO IETIOUKY PACCYKIEHMI C OMOPOIi HA U3yUEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U HU3MUECKIE STBIIEHMUS;

MCTIO/Nb30BaTh TIPY pelleHny y4eOHbIX 3aJauy COBpPeMeHHble WH(MDOPMAIMOHHBIE TEXHOJOTUM [Jiss TOMCKA, CTPYKTYPUPOBAHMUS,
MHTEpIIpeTalMy Y TPEeACTaBAeHMus y4eOHOV M HAyYHO-TOMYJISIPHOM MHGPOpMAIMM, MOJYYEHHOM U3 PasIMYHBIX MCTOUHUKOB, KPUTUYECKU
aHaIM3UPOBATD MOJTyYaeMyio MHGOpMaIIMIO;

MPUBOIUTh MIPUMEPBI BKJIaZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTME HAyKM, OOBSICHEHME MPOLIECCOB OKPYKAIOLIEro
MMpa, B pasBUTHE TEXHUKM U TEXHOJIOTUIA;

JCIIOJIb30BaTh TEOpEeTHUEeCKMe 3HaHuS MO (usMKe B TMOBCEJHEBHOV >KM3HM [JIs obecrievyeHus: 6e30MacHOCTM Mpu OGpalleHun C
npubOpaMyu U TEXHUUECKVMM YCTPOMCTBAMMU, [IJisi COXPAHEHUs 3IOPOBbS U COGJIOJEHMST HOPM SKOJIOTMUYECKOTO TMOBENEHNSI B OKPYKAIOIIei
cpene;

paboTaTh B TPYIIE C BbIMOJHEHMEM DPa3INUYHBIX COIMAJbHBIX POJieii, MJIaHMPOBAaTh PabOTy TPYIIIbI, PAMOHAILHO paCIpenesisTh
06513aHHOCTM ¥ TIJIAHMPOBATDH JESITENbHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, a[IeKBaTHO OIIEHMBATH BKJIAJ KasKAOTO U3 YUACTHUKOB TPYIINbI B
pellieHye pacCMaTpuBaeMoi MpoGIeMbl.



TEMATUYECKOE IIJTAHUPOBAHME 10 KJIACC

I\ Haumenosanue KonuuectBo yacos OnekTpoHHbIe (LIMbPOBLIE)
/1 pas3gesioB U TeM Bcero | KoutponbHbie | IIpakTuueckue 06pa3oBaTesIbHbIE PECYPCHI
MIPOTPaMMbI paboThI paboThI
Paspen 1. PU3MKA 1 METOJbI HAYYHOI'O ITO3HAHU S
1.1 ®usmka 1 MeTOAbI HAYYHOTO 2 Bubmoteka IOK
TO3HaHMS https://m.edsoo.ru/7f41bf72
Wroro no paspeny 2
Paspen 2. MEXAHUKA
2.1 Kunemartnka 5 Bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 InHammuka 7 Bubmoreka IIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEeHNs B 6 1 1 Bubmoreka IIOK
MeXaHMKe https://m.edsoo.ru/7f41bf72
Wroro no paspeny 18
Paspen 3. MOJIEKV/JISIPHASI ®U3NKA 1 TEPMOJVMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO- 9 1 Bubmoreka IIOK
KMHETUYECKO TEOPUN https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAVHAMUKHI 10 1 Bubmoreka IIOK
https://m.edsoo.ru/7f41bf72
2.3 ArperaTHble COCTOSIHMS 5 Bubmmoreka LIOK
peliectBa. Mas3oBbie epexobl https://m.edsoo.ru/7f41bf72
Uroro o pasperry 24
Paspen 4. 3JIEKTPOAMHAMUKA
4.1 DJIeKTpoCTaThKa 10 1 Bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
4.2 [ToCTOSIHHBIN 3JIEKTPUYUECKUI 12 1 Bubmoteka IOK
TOK. TOKM B pasjMUHbIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
Pe3sepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
TTPOTPAMME
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ITOYPOYHOE ITVTAHMPOBAHUME 10 KJIACC

N® Tema ypoka KoanuectBo Mata DJIeKTpOHHbIE
/1 YacoB U3YUEHUS umdpoBbie
Beer | KOHTPOJD o6pasoBaTesibHbIe
pecypchl
o HbIe
paboThl
1 ®usnuka — Hayka o npupoe. Hayunbie MeTombl 1 0 04.09.2024 | Bu6nmorexa LJOK
TI03HAaHMS OKPY>KaIOLero Mupa gltztsgi//m-edsoo-ru/ffoc
2 Ponb u mecto ¢dusukn B popmmupoBaHmm 1 0 06.09.2024 | Bu6nmorexa LJOK
COBpeMeHHOJ}1 HayYHOl KapTUHbI MUPa, B https://m.edsoo.ru/ff0c
MPAKTUYECKON eI TeTbHOCTHM JIIOIEeN 35¢6
3 Mexaunueckoe nsyskeHye. OTHOCUTEILHOCTD 1 0 11.09.2024 | bubmmotreka LIOK
MeXaHU4YecKoro apiskenus. [lepemernenue, https://m.edsoo.ru/ff0c
CKOPOCTb, YCKOPEHe 3508
4 PaBHOMepHOE MPSIMOJIMHENHOE IBVKEHNE 1 0 13.09.2024 | Bubmmoreka LIOK
https://m.edsoo.ru/ffOc
3620
5 PaBHOYCKOpeHHOE MPSIMOJIMHENHOE IBUKEHNE 1 0 18.09.2024 | bubimoreka LIOK
https://m.edsoo.ru/ffOc
372e
6 CBob6opgHoe nageHne. Y CKopeHue cBOOGOIHOr0O 1 0 20.09.2024 | bubmoreka LIOK
nageHust https://m.edsoo.ru/ffOc
39cc
7 Kpusonuneiinoe geikenue. JIBuskeHne 1 0 25.09.2024 | Bubmmorexa LIOK
MaTepuasbHOM TOUKM MO OKPY>KHOCTH 1;:§:3//m-ed500-ru/ ffOc
8 [TpyHuyn otHOCUTebHOCTHU ["anues. 1 0 27.09.2024 | Bubnmoreka LIOK
MHepumabHble CUCTeMbI OTCUeTa. IlepBhlit https://m.edsoo.ru/ffOc
3akoH HbloToHa 3bed
9 Macca tena. Cuia. ITpyniyn cynepnosuumm 1 0 02.10.2024 | Bu6mmoreka LJOK
cun. Bropou sakon HbloToHa 714 https://m.edsoo.ru/ff0c
MaTepraabHOU TOUKM 3bed
10 | Tperun 3akoH HbroToHa 111 MaTepuaIbHBIX 1 0 04.10.2024 | Bu6mmoreka HOK
TOYEeK https://m.edsoo.ru/ffOc
3be8
11 | 3akoH BcemupHOro tarorenusi. Cua TSKeCTH. 1 0 16.10.2024 | Bubmmoreka LIOK
ITepBast KOCMMYECKask CKOPOCTb ggopgi//m-edsoo-ru/ffoc
12 | Cwra ynpyroctu. 3akoH I'yka. Bec Tesna 1 0 18.10.2024 | bubimoreka LIOK
https://m.edsoo.ru/ffOc
3el8
13 | Cwna tpennsi. Koadppuument Tpenust. Cua 1 0 23.10.2024 | Bu6mmorexa IOK
COMpPOTUBJIEHUS TIPY ABVKEHUU TeJla B https://m.edsoo.ru/ff0c
SKUIKOCTY WM rase 3176
14 | TlocTynarenbHOE U BpalllaTeIbHOE IBVKEHME 1 0 25.10.2024 | Bubamorexa LIOK
a6COIOTHO TBEPAOTrO Tesa. MOMEHT CUJIBI. https://m.edsoo.ru/ff0c
[Tnedo cunbl. YcaoBus paBHOBECHST TBEPIOTO 41a6
Tea
15 | Umnyabc MaTepuanbHO TOYKYM, CUCTEMBI 1 0 30.10.2024 | Bubmorexa LIOK
MaTepyaibHbIX ToueK. IMITYJIbC CUIIbl. 3aKOH thtgz//m-edsoo-m/ffoc
COXpaHEeHMsI UMITYJIbCa. PeakTUBHOE BVKEHME
16 | Pabora u morrHoCTb cuiibl. Knunermueckast 1 0 01.11.2024 | Bu6nmorexa LJOK
SHeprus MaTepuanbHoif Toukn. Teopema 06 https://m.edsoo.ru/ff0c
M3MEHEHUY KMHETUUECKOW SHEPTUN 4502
17 | llorenumanpHas sHeprus. [ToTeHMambHas 1 0 06.11.2024 | BuGmoreka HOK
SHeprus ynpyro fegopMupOBaHHOK IPY>KUHBI. https://m.edsoo.rw/ff0c
[MToTeHuMambHAas SHEPTHUS TesIa BOIMU3U 46la
MTOBEPXHOCTU 3eMJIU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c461a
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18 | [loTeHiManabHbIE 1 HEIIOTEHIMAIbHbIE CUJIBI. 0 08.11.2024 | bubmmoreka LIOK
CB43b pabOThI HETIOTEHIMAIbHBIX CUJI C thgj//m-edsoo-m/ffoc
M3MEHEHMEM MEeXaHNYECKOU SHEPTUU CHUCTEMBbI
TeJI. 3aKOH COXPaHeHMsI MeXaHUYeCKOW SHeprUn

19 | JIaboparopHas pabora «VcciaemoBanue cBI3u 0 13.11.2024
pPaBOThI CUJTbI C U3MEHEHMEM MeXaHNYeCKO
SHEPrUM TeJjia Ha MpUMepe PaCTsKEHMST
PE3UHOBOI'O JKTyTa»

20 | KonrposnbHast pabota o reme «KnHemarnka. 1 15.11.2024 | Bubamoreka LIOK
JyHamMKa. 3aKOHbI COXpaHEHUs] B MeXaHMUKe» Zggzz//m.edsoo.ru/fmc

21 | OcHOBHbI€ NOJIOKEeHUST MOJIEKYJISIPHO- 0 27.11.2024 | Bu6moreka LJOK
KMHeTU4ecKoi Teopun. BpoyHoBckoe https://m.edsoo.ru/ff0c
nBwkenue. Iuddysus 4dc2

22 | XapakTep OBVKEHMS U B3aMMOJIEICTBUS YaCTUIL 0 29.11.2024
BeliecTBa. Mojen CTpOeHMs ra3oB, KUIKOCTEN
" TBEPOBIX TEJ

23 | Macca monekys. KonmmuectBo BemiecTsa. 0 04.12.2024
[ToctostHHast ABoragpo

24 | TennoBoe paBHOBecue. Temneparypa u eé 0 06.12.2024
usmepenne. llIkana Temneparyp Llenbcus

25 | Upeanbhbiii ra3 B MKT. OcHOBHOe ypaBHEHME 0 11.12.2024 | bu6nmorexa LIOK
MKT https://m.edsoo.ru/ffOc

4fde

26 | AbcomoTHas TemIepaTypa Kak Mepa CpeiHei 0 13.12.2024 | Bu6mmoreka LIOK
KMHETMYEeCKOI SHePTUM IBVIKEHMS] MOJIeKY/L. https://m.edsoo.ru/ff0c
YpaBuenue MengeneeBa-Kianeiipona Slle

27 | 3akoH HanpToHa. ["'asoBble 3aKOHBI 0 18.12.2024

28 | JTabopatopHast pabora «VcciegoBanme 0 20.12.2024
3aBMCUMMOCTY MEXKIY IlapamMeTpaMy COCTOSTHHS
paspeskeHHOro rasa»

29 | Usomporiecchl B MeaJbHOM rase u ux 0 25.12.2024 | Bubmmoreka LJOK
rpaduueckoe mpecTaBIeHne }51t7t82://m.edsoo.ru/ff0c

30 | BHyTpeHHSIST SHEPTMS TEPMOAMHAMUYECKOU 0 27.12.2024 | Bu6mmorexa HOK
CUCTeMbl 1 CITOCOObI e€ u3MeHeHus. KomiuecTso https://m.edsoo.ru/ff0c
TEIUIOTHI U paboTa. BHyTpeHHsIs sHeprus 5952
OIHOATOMHOTO MIeaJbHOrO rasa

31 | Bugpl Tenionepenaun 0 10.01.2025 | Bubmmoreka LIOK

https://m.edsoo.ru/ffOc
5¢36

32 | YaenbHas TEJIOEMKOCTh BellecTBa. 0 15.01.2025 | Bu6morexa IJOK
Ko/MyecTBO TEMIOThI Y Teljionepesave. https://m.edsoo.ru/ff0c
AnyabaTHbIN IIPOLEeCC 5e36

33 | IlepBblif 3aKOH T€PMOIMHAMMUKY U €TI0 0 17.01.2025 | bubmmoreka IIOK
IpUMeHeHMe K U30Ipolieccam }5125255//m-ed500-m/ffoc

34 | Heob6patumocTh mporeccoB B mpupome. Bropoin 0 22.01.2025 | Bubmmoreka LTOK
3aKOH TepMOIMHAMUKI }6“2“3)83// m.edsoo.ru/ff0c

35 | Ipunmun gevicrsus u KIT]I, TernmoBoi MallMHbI 0 24.01.2025 | Bubmoreka LTOK

https://m.edsoo.ru/ffOc
600a

36 | Huxa Kapao u ero KITJ, 0 29.01.2025

37 | Dxosoruyeckye npobaeMbl TEIIOIHEPTeTUKN 0 31.01.2025

38 | Ob6obmmaommit ypok «MosnekynspHas dusuka. 0 31.01.2024 | Bu6mnoreka LIOK

https://m.edsoo.ru/ffOc

OcHOBBI TePMOIMHAMMUKN »

6938
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

39 | KonTposibHast pabora 1o teme «MoJiekysisipHast 05.02.2025 | Bubmmoreka LIOK
dusuka. OCHOBBI TE€PMOIMHAMUKI» 2:?83//m-ed500-ru/ffoc
40 | [TapoobpasoBanme 1 KoHAeHcauus. icnapenue 07.02.2025 | Bubamorexa LIOK
U KUIIeHMe https://m.edsoo.ru/ff0c
63b6
41 | AB6COMIOTHAs ¥ OTHOCUTEIbHAS BIaYKHOCTb 12.02.2025 | Bubmmorexa IIOK
Bo3myxa. HachlleHHbIi map }612323//111-@‘1300“/ ffOc
42 | Teépnoe Teno. Kpucrammyeckue u amopdHbie 14.02.2025 | Bu6moreka LIOK
Tesla. AHM30TPOINNUS CBOVICTB KPUCTAJLIOB. https://m.edsoo.ru/ff0c
JKupxue kpuctanabl. CoBpeMeHHbIe MaTepuasIbl 6510
43 | [1naByiieHne ¥ KpUCTA/UM3ALMS. Y AeTbHAs 26.02.2025 | Bubnmoreka LIOK
TensioTa niassienus. Cy6mmanms ggtggi//m-edsoo-m/ffoc
44 | YpaBHeHMe TeIJIOBOrO HaylaHca 28.02.2025 | Bubmmoreka LIOK
https://m.edsoo.ru/ffOc
6820
45 | DnexkTpusanms Tea. DaeKTpuIecKui 3aps. [sa 05.03.2025 | Bubmnorexa LJOK
BU/A JIEKTPUUECKIUX 3apsIOB EESCS:// m.edsoo.ru/ff0c
46 | ITpoBOIHMKM, OVIIEKTPUKHU U TIOTYTIPOBOIHYKMN. 07.03.2025 | Bu6imnoreka LJOK
3aKOH COXPaHEHMSI EKTPUUECKOTO 3apsiia gggs://m-edsoo-ru/ ffOc
47 | B3anmoperctsue 3apsinoB. 3akoH Kysona. 12.03.2025 | bu6moreka LHOK
ToueuHbI 37€KTPUUECKIIA 3PS Igtcté)j//m-edsoo-ru/ ffOc
48 | Hanpssk€éHHOCTD 371eKTPUYECKOTrO TOJIS. 14.03.2025 | Bubmiorexa LIOK
TIpMHLINIT CYTIePIIO3UIIMY IIEKTPUUECKIUX TTOTIEN. https://m.edsoo.ru/ffOc
JIyHMM HaTPSHKEHHOCTU 6df2
49 | Pabora cuJT 371eKTPOCTAaTUIECKOTO TTOJISL. 19.03.2025 | bubnmoreka LIOK
[Morenmman. Pa3HOCTh MOTEHIINAOB }61;%)03:// m.edsoo.ru/ff0c
50 | IIpoBOAHMKY U OU3IEKTPUKA B 21.03.2025 | Bu6moreka LIOK
3JIEKTPOCTATUYECKOM IoJte. JIuanekTpudeckas https://m.edsoo.ru/ff0c
IIPOHUI[AeMOCTh 7018
51 | OnexkrpoemrocTsb. KonpencarTop 26.03.2025 | Bubmmotrexa LIOK
https://m.edsoo.ru/ffOc
7126
52 | Dy1eKTpOEMKOCTb TIOCKOTO KOH€HCATOPa. 28.03.2025 | Bubmmoreka IJOK
DHeprys 3apssKeHHOTO KOHIeHCaTopa };tz’tg(s)://m.edsoo.ru/ffOC
53 | JlTabopaTtopHas pabora "V3smepeHnne 02.04.2025
9JIEKTPOEMKOCTM KOHIeHcaTopa"
54 | TIpuHIMIT OeViCTBUS U IPUMEHEHMe 04.04.2025
KOHIEHCAaTOPOB, KOMMPOBAJILHOIO arrapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUUECKASsT
3anmTa. 3a3eMJIeHM e JIeKTPOIPUOOPOB
55 | DnekTpuueckuii TOK, yCJIOBUS €T0 16.04.2025
cyiiecTBoBaHus. [TocTosiHubIN TOK. Cijta TOKa.
Hamnpsskenne. Comnporusnenne. 3akod Oma ajist
yJacTKa 1emnm
56 | INocmenoBarenbHOE, MapaieibHOE, CMEIIaHHOe 18.04.2025 | bubmmorexa IIOK
coefiMHeHye TPOBOJHMKOB. JIabopaTopHast https://m.edsoo.ru/ff0c
pabota «l/I3yuyeHne CMEIIaHHOTO COeIVIHEHVSI 7410
PEe3UCTOPOB»
57 | PaboTa 1 MOIIIHOCTb 3JIEKTPMUYECKOTO TOKa. 23.04.2025 | Bubmmotexa LIOK
3akoH [Ixoyng-JleHa };ggg://m.edsoo.ru/ffOC
58 | 3akon Oma AJist TOJTHOM (3aMKHYTO) 25.04.2025 | Bubmmorexa LIOK
https://m.edsoo.ru/ffOc

aJeKTpuueckon nemnu. Koporkoe 3ambikaHue.
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JlabopatopHas pabora «M3mepenne I1C
MCTOYHMKA TOKA ¥ er0 BHYTPEHHEro
COTIPOTUBJIEHUS»

7ae0

59 | DnekTpoHHAs TPOBOAMMOCTh TBEPIBIX 1 30.04.2025
METAJIJIOB. 3aBUCUMOCTb COTPOTUBJIEHUST
METaJUIOB OT TEMIIEPATYPBHI.
CBepXxIpoBOAYMOCTh
60 | Dnexrpuueckuiu TOK B Bakyyme. CBoOMCTBa 1 02.05.2025
9JIEKTPOHHBIX ITyYKOB
61 | [TonympoBOOHMKY, UX COOCTBEHHAS U 1 07.05.2025 | Bubnmoreka LIOK
npuMecHasi mpoBoguMocTtb. CBOMCTBA p—n- https://m.edsoo.ru/tf0c
nepexopa. [TosryrmpoBogHMKOBbIE TTPUOOPHI 8dae
62 | DyeKTpuUecKUM TOK B pacTBOpax M pacIuiaBax 1 09.05.2025 | Bubmmorexa LJOK
5/7IeKTPOJIUTOB. DJIeKTPOIUTIUECKas https://m.edsoo.ru/ff0c
IVICCOIMALysI. DJIeKTPOIN3 82ba
63 | DnexTpuueckuu TOK B rasax. CaMOCTOSITe/TbHBIA 1 14.05.2025 | Bubmoreka IIOK
11 HeCaMOCTOSITe/IbHBIN paspsf. MoHus. https://m.edsoo.ru/ff0c
[Tnasma 8dae
64 | DyekTpuyeckye MpMUOOPBI U YCTPOMUCTBA U UX 1 16.05.2025 | Bu6moreka LHOK
npakTudyeckoe npyumeHenye. [IpaBuia TeXHUKM https://m.edsoo.ru/ffOc
6e30IaCHOCTH 86fc
65 | O606IIaIONINIA YPOK «DJIEKTPOAVHAMMUKA» 1 21.05.2025 | Bubmmotrexa LIOK
https://m.edsoo.ru/ffOc
88be
66 | KourpospHasa pabora 1o Teme 1 23.05.2025 | Bubmmotrexa LIOK
«DnexkTpocTaTyka. IIOCTOSIHHBII /IeKTPUIeCKUi https://m.edsoo.ru/f0c
TOK. TOKM B pas/mMuHbIX Cpefax» 8a8a
67 | PesepBHbiii ypok. KoHTposibHast paboTa 1o teme 1 28.05.2025 | Bubimoreka [IOK
"DnexTpoaHamMmka” ggxyﬁnedxmxuﬁmc
68 | PesepsHbiit ypok. O60O6IIAIOIINIT YPOK IO 1 30.05.2025 | Bubmmoreka [IOK
temam 10 k1acca https://m.edsoo.ru/ffOc
8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME
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YUYEBHO-METOJNYECKOE OBECIIEYHEHUME OBPA3OBATEJIbBHOI'O
ITPOLHECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIbI IJISI YYHEHUKA

» ®dusmka, 10 xiace/ Makumes I'.41., Byxosues B.b., Corckmit H.H. non pemaximen [TapdentreBoit H.A., AkunoHepHoe 06111€CTBO
«M3matenbcTBO «IIpocBelienne»

METOINYECKHUE MATEPHWAJIbI 151 YUUTEJIA

HVPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU
NHTEPHET
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