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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o ¢usnke 06a30BOr0 YpoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOit paboueil TporpaMMbl BOCHUTAHMUS M KOHLENIMU TPENOAaBaHUs Yy4eOHOTO
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
peann3yoIUX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaromuxcs 10—-11 kimaccoB npu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh peaTH3alMM MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozepxaHue yueOHoro npeamera «Pu3nka» 1o rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyas B KaueCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIMOJIHEHUH UMHU YUYE€OHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3HMKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOIMYECKMMHU IPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero o0mero oOpa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPECTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHHUMOCTH TEOPHM, Ui ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJSL M OLEHKH, OCYLIECTBIISETCS Y4YacTHUKaMU 0Opa30BaTeIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjad MPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MUYECKOW MOJENTu sl CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpaniMoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITLHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOPATOPHOrO 00OPYIOBaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUsT (GPUUKU B 00ILIEeM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHME HHTEpPECa M CTPEMJICHUS OOYYaIOLUXCS K HAay4YHOMY H3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHus M (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMupOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3YYeHHs] OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (GU3UKY, JJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 37IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 3aJad C SBHO 3aJaHHON (u3mdeckon
MOJICNIbIO, 3a/lay, IMOJPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3/aHHue (PU3MUECKOU
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOLLYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  WHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIEATEIIbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha ypOBHE CpeAHEro o0iiero oOpa3oBaHHs
otBoauTCs 68 yacoB: B 10 kiacce — 68 gacoB (2 yaca B HEJEIIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0opaTOpHbIX paldoT U
OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCSl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — HayKa o npupoje. Hayunble METOIbI MO3HAHUSL OKPY>KAIOIIEro Mupa. Posb 3KcriepuMeHTa U TEOPUHU B MPOIECCE MO3HAHUS
MPHUPOJBL. DKCIEPUMEHT B (PU3HKE.

MopenvupoBanue (Gpu3MUECKUX SBIECHUN M TporieccoB. Hayunple rumorespl. GuU3nvecKrue 3aKOHBI U TEOPUHU. [ 'paHUIBI TPUMEHUMO CTH
(bu3nYecKux 3aKOHOB. [IpyHITUIT COOTBETCTBUS.

Pounb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOW KApTUHBI MUPA, B IPAKTUUYECKON AEITEIbHOCTHU JTIOACH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMxKeHus. Cuctema oTcuéra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEepHabHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI
koopauHat. CrioKeHue NepeMeIieHn U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOJIMHENHHOE NBIKEeHHE. ['paduky 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHS, MyTH H
MepeMENICHUST MaTEPHAIBHOM TOYKH OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe nBmxeHue. J[BukeHne MaTepHaIbHOW TOUYKHM IO OKPYKHOCTH C TOCTOSIHHOM MO MOJYJIK CKOPOCThIO. YTJOBas
CKOPOCTb, TUHEWHAas CKopocTh. [lepuos u yactota oOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuveckue ycTpoicTBa U MpaKTUYECKOe TPUMEHEHHUE: CITUOMETP, ABMKEHUE CHAPSIIOB, IICTTHBIC U PEMEHHBIC MTepeIauH.

Llemoncmpayuu

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenre HepaBHOMEPHOTO JIBMXKEHHUS C 1IEJIbIO ONPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHONICHHS MEXAY IyTSAMH, MPOMICHHBIMU TEJIOM 3a IOCJIEIOBATEIbHBIC pPAaBHBIE MPOMEXKYTKH BPEMEHU IPHU
PaBHOYCKOPEHHOM JIBUJKEHHH C HaYaJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune nBUKEHUS [IAPUKA B BA3KOU KUIKOCTH.

N3yuenue nBukeHus tenaa, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTensHocTH ["anunes. [lepoiii 3akoH HetoToHa. MHEpLMaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoil 3akon HerotoHa mnga mMarepuanbHO Touku. Tperuit 3akon HeroToHa 1uist
MaTepHaIbHBIX TOUYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenue. Buabl Tpenust (mokosi, ckoibxenus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHHSI TTOKOSL.
KoaddurmenT tperus. Cuiia COMpOTHBIICHUS TIPU JBHKCHUH TEJA B XKUJIKOCTH WIIH Ta3e.

[TocTymarenbHOe U BpalarelbHOE ABUKEHUE aOCOIIOTHO TBEPOTO TeEa.

MoOMEHT cuiibl OTHOCUTENBLHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: MOAIINITHUKHY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue MHEpLHH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIMIMX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue nBukeHus Opycka Mo HaKIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINUX B TIPY)KUHE U PE3MHOBOM 00pasiie, OT X aedopmaluu.

WccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TEJIa, UMEIOIIETO OCh BPAICHUS.



Tema 3. 3aKoHbl cCOXpanenusn 6 mexanuke

Nmnynsc MarepuanbHOM TOUYKHM (Tesla), CUCTEMbl MaTEpUAIbHBIX TOYEeK. MMMynbC CUIIbI U W3MEHEHUE HMITYJbCa Teja. 3aKOH
COXpaHEHUs UMITYJIbca. PeakTUBHOE JIBHIKEHHE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprus MatepuaibHON TOUkH. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.

[TorennuanpHas »Heprus. lloreHnmanbHas 3HEprusi ynpyro aeGopMUpoBaHHOW mpyKuHBL. lloTeHIMaNbHAsS SHEprus Tena BOIHU3H
IIOBEPXHOCTU 3€MJIH.

[ToTeHmanpbHbie ¥ HEMOTEHIUAIBHBIE CUJIbI. CBSA3b PabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW DPHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHu4ecKue yCTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJET, IBHKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABMKCHUE.

[Tepexon noTeHLMATbHON S3HEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

W3ydenne abCOTIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKOM SHEPTUH TeJla Ha IPUMEPE PACTSHKEHUSI PE3UHOBOTO JKTI'yTa.

Pa3nea 3. MosekyasipHast pu3nKa 1 TePMOIUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOI MeopUul

OcHOBHbBIE TMOJIOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUU M HUX ONbITHOE oOOocHOBaHME. bpoyHOBckoe aBmkenue. duddyzus.
XapaxkTep JBMKEHHS M B3aUMOJICHCTBHUS YacTUIl BellecTBa. MoJeiau CTPOEHHUs ra3oB, KHUAKOCTEH M TBEPABIX Te M OOBSICHEHHE CBOICTB
BELIECTBAa Ha OCHOBE ATUX Mojened. Macca u pazmepsl mosekyil. KonmuectBo Benjectsa. [locrosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH HlealbHOro ra3a. AOCONIOTHAs TeMIiepaTypa Kak
Mepa CpelIHEHd KWHETMYECKOW IHEPrHu TEIUIOBOro NBMKEHWs dvacTull ra3a. [llkana temmnepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneitpona. 3akon Jlamprona. M3omporecchl B HA€aTbHOM Ta3e € IMOCTOSHHBIM KOJWYECTBOM BerlecTBa. | paduueckoe
IpeJCTaBIeHNEe U30IIPOIIECCOB: M30TEPMa, U30X0pa, H300apa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu



OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIIeCTBa, PoTorpaduu MOJIEKyJl OPraHMueCKUX COSAMHEHUN.

OmnbiTel 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Mognens onbiTa lllTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY JABJICHMS ra3a Ha CTEHKU COCY/Ia.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECATIBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATE Ha OCHOBE U3MEpEeHH 00bEMa KOMHATHI, IaBJICHUS M TEMIIEPATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoanHaMuyeckasi cucteMa. BHyTpeHHSIs1 SHEprusi TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KomuuecTBo TemioTsl U
pabota. BHyTpeHHss 23HEprusi OJHOATOMHOIO UJICAIbHOTO Ta3a. Bubl Temionepeaaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUeHHUE. Y IenbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 00 agnadbarnom mpouecce. [lepBriil 3akoH TepMoauHaMuku. [I[pruMeHeHne mepBoro 3aKkoHa TEPMOJIMHAMUKH K W30IMPOIIECCAM.
['padmyeckas uHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TeruioBble MammHbl. [IpuHIUOBI AEWCTBUS TEIUIOBBIX MaliuH. [IpeoOpa3zoBaHusi HepruuM B TEINIOBBIX MamuHax. Kosadduimenrt
MOJIE3HOTO JieHcTBUS TeruioBoll Mammebl. [{ukn KapHo u ero kodp@uimeHT noje3Horo MAeWcTBUs. OKOJIOTMYECKHE MpoOIeMbl
TEIIOIHEPTETUKHU.

TexHHueckue ycTpoicTBa U MPAKTUYECKOE IIPUMEHEHUE: JIBUTaTellb BHYTPEHHET0 CrOpaHus, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEW SHEpruM Teja MpH COBEPILIEHUMH padOThI: BbUIET MPOOKM M3 OYTHUIKM MOJ JEHCTBHEM CXAaTOro BO3AyXa,
HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUACOAEMOHCTPALIUS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tella IpU TEIUIonepeaaye.

OnpIT Mo aguadaTHOMY PaCHIMPEHUIO BO3TyXa (OMBIT C BO3TYITHBIM OTHHBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt



[TapoobpazoBanue u koHAeHcauus. Mcnapenue u kuneHue. AOGCONMIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacelmeHHbIH nap.
VY aenpHast TEII0Ta NapooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUIICHUS OT JaBJICHHUS.

Teépnoe Tenmo. Kpucrammmueckue u amopdubie Tena. AHU3OTPOINUS CBOWCTB KpucTamwioB. JKuakue kpuctaiisl. CoBpeMEHHBIC

MaTCpHaJIbl. [InaBnenue n KpUucCTaJllIn3alus. YIIGJ'IBHaSI TCIIJIOTAa IJIaBJICHU . CY6J'II/IMaI_[I/I5[.
YPaBHeHI/IC TEIJI0BOro OanaHca.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TCUXPOMETP, KaJIOpUMETD,
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

TCXHOJIOTHUHU TIOJYUCHUA

Kunenne IIpU MMOHWKCHHOM J1aBJICHUU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HabtoieHre HarpeBaHusl U IUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaslIoB.

Vuenuuecxuii sxcnepumenm, rabopamoprule pabomul

W3meperne OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa

OnexTpuzanus Tea. DIeKTpuueckuil 3apsa. J[Ba Buaa aiekTpuueckux 3apsaaoB. [IpoBoAHMKY, TUAIEKTPUKU U MOJYIPOBOJHUKU. 3aKOH
COXpaHEHUs JIEKTPUYECKOTO 3aps/ia.

B3aumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHslil d1eKTpUYeCKUi 3apsj. DieKTpudeckoe rnose. Hanpssk€HHOCTD 3IIEKTPUYECKOrO
nosst. [IprHIAI cynepno3uiumy IEKTPUYECKUX Mosiek. JIMHNN HanpsyKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratuyeckoro mnois. Ilortennuan. PasHocts nmoteHuumanoB. [IpoBOAHMKM M AMAIEKTPUKU B AJIEKTPOCTATUYECKOM
nosie. JIusnekTpudeckas IpOHUIIAEMOCTb.

OnexTpoéMkocTs. KoHeHcaTop. DeKTpoEMKOCTD INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHEHCATopa.

TexHu4eckue yCTpOWCTBAa M MPAKTHYECKOE NPHUMEHEHHE: 3JIEKTPOCKOMN, 3IJIEKTPOMETP,
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN anmnapar, CTPYWHbII PUHTEP.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmozeinicTBre HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

OJICKTPOCTAaTUYCCKAA 3aluTa, 3a3€MJICHUC



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHUA MEXAY HUMU M JIUDJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTprueckoro Toka. Microunuku Toka. Cuiia Toka. [1ocTOSTHHBINM TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETnH.

DJIEKTPUUYECKOE COINPOTUBIICHHE. Y IEJIbHOE CONPOTUBIIEHUE BeliecTBa. llocienoBaTenbHoe, mapayielibHOE, CMEIIAHHOE COEIMHEHUE
IIPOBOJIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 3JIEKTPUYECKOTO TOKa.

DIIEKTPOABMKYIIAS CHJIa U BHYTPEHHEE CONMPOTUBJICHUE MCTOUYHMKA TOKa. 3akoH Oma i MOJTHOU (3aMKHYTOM) 3JEKTPUUYECKOM IIeTH.
Kopotkoe 3aMbikanue.

DIIEKTpOHHAs IPOBOJAUMOCTb TBEPBIX METAIIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpruuecKkuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomynpoBonuuku. CoOCTBEHHass M IpPUMECHas MPOBOAMMOCThH IMOJIYHPOBOJHUKOB. CBoiicTBa p—N-nepexona. IlomynpoBoiHUKOBBIE
pUOOPBHI.

DIIEKTPUUYECKHI TOK B paCTBOpax U paciuiaBax 3JEKTPOJMTOB. DIEKTPOIUTHYECKAs JUCCOLMAIUS. DIEKTPOIIN3.

OnexkTpuueckuil TOK B razax. CaMOCTOSTENIbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuyeckue ycTpoicTBa U NMPAKTUUYECKOE NMPUMEHEHHE: aMIIEpPMETpP, BOJIBTMETP, PEOCTAT, HICTOUHUKH TOKA, JIEKTpOHArpeBaTelIbHbIE
npuOOpPbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BAKyyMHBIM IHOI, TEPMHUCTOPHI U  (OTOPE3IUCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTD COMPOTUBIIEHUS HIUIUHIPUUECKUX POBOJAHUKOB OT JITMHBI, IJIOLIAU ONEPEYHOTO CEYEHHS U MaTepuara.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Ipsimoe wu3MepeHHe dIEKTPOABMKYLIEH cunbl. KopoTkoe 3aMblkaHME TajdbBaHMYECKOI'O OJJIEMEHTA M OLEHKa BHYTPEHHETrO
COTPOTUBIICHUS.



3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg v IPOBOAUMMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHne cMEMIaHHOTO COCIMHEHMS PE3UCTOPOB.

W3mepenue 2JeKTpOABUKYILEH CUIIbl HICTOYHMKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

MexknpeaMeTHble CBSI3H

N3zyuenmne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C YYETOM COJIEP)KATEIBHBIX MEXKIIPEIMETHBIX CBS3EH ¢
KypcaMy MaTeMaTHKHU, OMOJIOTMH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnuvie noHamus, CBSI3aHHbIE ¢ U3yUYEHHEM METO/0B HAy4YHOTO IO3HAHMs: ABJICHHME, HAy4HBIH (akT, runoresa, Gpusnueckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOJII0/IeHHE, SIKCIIEPUMEHT, MO/IEIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CHUCTEMBbl ypaBHEHHWH, JHWHEWHas ¢yHKuus, napabona, rtumepOona, WX Trpadukm H  CBOICTBa,
TPUTOHOMETpHUUECKHE QYHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPHI U UX IPOEKLINU
Ha OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe BUKEHUE B JKUBOM mpupone, Auddysus, ocMoc, TeII000MEH >KUBBIX OpPraHU3MOB (BUIBI TEIUIONEpeaayy,
TEIJIOBOE PAaBHOBECHE), JJIEKTPUUECKHE SIBICHUS B )KUBOW MIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPBIX
T€Jl, )KUJIKOCTEH U ra3oB, JIEKTPUUYECKUE CBOMCTBA METAJLIOB, JIEKTPOJIUTUYECKAs JUCCOLUALUs, TaIbBAHUKA.

TI'eoepaghus: B1aXKHOCTB BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMKEHUN C UCHOJIb30BAaHMEM MEXAaHU3MOB, YUET TPEHUS B TEXHMKE, MOJUIMITHHMKHU, HCIOJIb30BaHUE
3aKOHA COXPAaHEHHUs HMMITyJbca B TEXHUKE (pakera, BOAOMET M ApPYyTHE), ABUTaTeIb BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, OBITOBON
XOJIOAWIBHUK, KOHAMIMOHEP, TEXHOJIOTMHU II0JY4YEHUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCJIE HAHOMATE€pUalIOB, U HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE JJEKTPOIpHOOpOB, KCEPOKC, CTPYHHBI NpHUHTEp, 3JIEKTpOHArpeBaTeilbHble MHPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA TNPOI'PAMMBLI 11O ®U3UKE HA YPOBHE CPEJAHEI'O OBHIEI'O
OBPA3OBAHUA

OcBoenne yudeOHOro mpenMera «®Pusnka» Ha ypoBHE cpeaHero obOmiero oOpa3oBaHHs (0a30BbI ypOBEHB) MOMKHO 00ECHEYUTh
JTIOCTIDKCHHE CIICTYIONTUX JTHYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3yJIbTAaThl OCBOCHHUS Y4eOHOro mpeamera «DH3MKa» JOJKHBI OTPakKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEW MO3MLMEH JUYHOCTH, CUCTEMOH LIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX BHYTPEHHHX
yOex1eHUH, COOTBETCTBYIOIIUX TPaJAULIMOHHBIM [IEHHOCTSM POCCHICKOI0 00IIECTBa, paclIMpeHe )KU3HEHHOT'O OIIbITA U OIbITa 1EATEIbHOCTH
B IIPOLIECCE pean3allii OCHOBHBIX HAIIPaBJIEHUH BOCIIMTATEIbHON JAESITENIbHOCTH, B TOM YHUCJIE B YaCTH!

1) rpaxaaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTb I'PAXKJAHCKOM MO3UILUK 00y4YarOLIerocs Kak akTHBHOIO U OTBETCTBEHHOT'O WIE€HA POCCHICKOro 00ILEeCTBa;

HPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKMX TYMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPECax TIpaKAaHCKOro oOLIecTBa, Y4yacTBOBaTb B CaMOYNpaBICHUU B
00pa30BaTebHOIN OpraHu3aluu;

YMEHHUE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMU B COOTBETCTBHHU C UX (DYHKLHUSAMHU U Ha3HAUCHHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UACHTUYHOCTHU, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYalMI0 M MPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHUYMBOTO Oy TyIIIEro;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (U3HUECKOI HAyKeE;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K pa3InyHbIM cepam NpodeccHoHaNbHOM e TeNbHOCTH, B TOM YHCIE CBA3aHHBIM C (PM3UKOM U TEXHUKOH, yMEHUE COBEpIIAThH
0CO3HAHHBII BHIOOP OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3HUKH HA IPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrH4eCKOro BOCIUTAHMS

c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYJIBTYphl, OCO3HAHUE TII00aTBHOI0 XapaKTepa SKOJIOTHYECKUX MPodIIeM;

IUIAHUPOBAHME U OCYIIECTBIICHUE IEHCTBUI B OKPY>KAIOILEH CPEJIE HA OCHOBE 3HAHMSI LI€IEM YyCTOWYMBOIO pa3BUTHS YEIIOBEUECTBA;

paciMpeHHe ONbITa JAeITeIbHOCTH IKOJIOTUYECKOI HANpaBICHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUN 10 (PU3HKE;



7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (pU3MUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTH B Tpolecce U3yueHHs (U3UKH OCYHIECTBIATH IPOEKTHYIO H
HCCJIEI0BATEIBCKYIO ACSATEIbHOCTh HHAMBUAYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS
Ba3oBble Jlornueckue AeiicTBUs:
CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyalIU3UPOBaTh MPoOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIpPEAEIATh LENU JESATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3NUYECKHX SIBICHUSX;
pa3pabaTbIBaTh IUIaH pelIeHus NpoOIeMbl ¢ YUYETOM aHAINM3a UMEIOIIUXCS MaTepUAJIbHBIX U HEMaTepHaIbHbIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKU IOCIIEACTBUM 1EATEIILHOCTH;
KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSIX PEaIbHOT0, BUPTYaIbHOIO U KOMOMHUPOBAHHOIO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITFIOUEBBIMH MTOHATUSAMHI U METOAAMU (PU3NUECKOM HAyKH;
BJIQ/IETh HABBIKAMU Y4YEOHO-HCCIIEAOBATEIbCKON U MPOEKTHOM NEATENbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO UM TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHS 3a1a4 (U3NUYECKOT0 COAEepHKaHUs, IPUMEHEHHUIO PAa3IUYHbIX METO/I0B TIO3HAHMUS;
BJIAJI€Th BUJAAMHU JESITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €0 MHTEpIpeTaluy, NpeoOpa3oBaHUIO U NMPUMEHEHHUIO B Pa3IMUHBIX
y4eOHBIX CUTYyalUsX, B TOM YHUCJIE IPU CO3/IaHUH YUE€OHBIX IPOEKTOB B 00J1acTH (PU3MKH;
BBISIBJISITH [IPUYMHHO-CJIEICTBEHHBIE CBA3M U aKTyallM3UpOBaTh 3aJady, BBIABUIATH TMIIOTE3y €€ pelIeHMs, HaXOAUTb apryMEHThI JIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHMI, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PELICHNUS;
AQHAIN3UPOBATh IOJIYYECHHBIE B XOJAE PELICHUS 3aJadd pPe3yJbTaTbhl, KPUTUYECKH OLICHMBAThb UX JOCTOBEPHOCTH, NPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCJIOBUSX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOMN 1€ATEIbHOCTH, B TOM UUCIIE MTPU U3yUYEeHUU QU3UKH;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
YMETh ePEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEASATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;
BBIIBUTaTh HOBBIE HJIEH, PeJiaraTb OPUTMHAIBHBIE MTOAXO0AbI U PEIICHNUS;



CTaBUTb IPOOJIEMBI U 33JjauH, JONyCKaIOIINe aJIbTepHATUBHBIEC PELICHHUS.
Paborta ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH MOIYy4YEHUS HHPOPMALUU (HU3UIECKOTO COAEPIKaHUSI U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIEHO OCYIIECTBISTh
IIOUCK, aHAJIM3, CUCTEMATU3aLMI0 U MHTEPIPETALHI0 HHPOPMALIUU Pa3IMUHBIX BUJOB U ()OPM IMIPEJICTABICHMS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJOTHH B PEHIEHWH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX WU
OpPraHu3aIMOHHBIX 3a/1a4 C COOJIOJCHHEM TpeOOBAaHUI SPrOHOMHKH, TEXHUKU O€30IaCHOCTH, TUTHEHBI, PECypcocOepekeHus], MPaBOBBIX H
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOr0 COACP)KAaHUS B pasMyHbIX (popMarax ¢ yuy€TOM Ha3HAueHUS MHPOPMALUU U LEJIEBOW ayaAUTOPHH,
BBIOMpAst ONITUMAIIBHYIO (HOPMY MIPEICTABICHHUS U BU3YyaTH3AIHH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

OCYILECTBIIAThH OOIIEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

IOHUMATb U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaIbHON paboThl;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEMCTBUI C yU€TOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJJOI0 4JICHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM IEATEIbHOCTH, OPTaHM30BBIBATH MU KOOPAVMHUPOBATH JEUCTBUA IO €€ JOCTHIKEHHIO: COCTABJIATH ILJIAH
JeNCTBUH, pacpeeNaTh PO ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJ[a U KaX/I0r0 yYaCTHUKA KOMaH bl B OOIIMK pe3yNbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLICHUBATH UIEH C NTO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEIACHHE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPUECTBO M BOOOpa)keHHE, OBITH
MHUIUATUBHBIM.

PeryisiTuBHBIC yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranusanus:
CaMOCTOATCIIbHO OCYIICCTBIIATE MMO3HABATCIIBHYIO JCATCIBHOCTL B o0iacTu (1)I/ISI/IKI/I U aCTPOHOMUH, BBIABIIATH HpO6HeMBI, CTaBUTh U
dbopmyTupoBaTh COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIFHO COCTaBIISATh IUIAH PELICHHUs Pacu€THBIX M KAUeCTBEHHBIX 3a/1ay, IJIaH BBIOJHEHUS MPaKTHUECKOW paboThl ¢ yuéToMm
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPeINOYTCHUH;
JaBaTb OUCHKY HOBBIM CUTYallUsAM;



pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocOoOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO 3PYAMLUU B 00JacTH (PM3MKH, MOCTOSHHO IOBBILIATh CBOM 00pa3zoBaTeibHbIN U
KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBII MHTEIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJICTh HaBbIKAMM [103HABATEIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JIEHCTBUM U MBICIUTENbHBIX IPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHUH;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIJIsl OLEHKU CUTYalllu, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3ysIbTaTOB AESATEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B npouecce 1ocTuKeHUs: TMUHOCTHBIX PE3yJIbTATOB OCBOEHHS IPOTrpaMMBbl MO (U3MKE A YPOBHS cpelHero oduiero oOpa3oBaHus y
00yyaroIuXCcsl COBEPIIEHCTBYETCS] SMOLIMOHATIBLHBIN UHTEIJIEKT, IPEoIararoui copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHMMAaTh CBOE IMOLMOHAIIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUS COOCTBEHHON
HMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpPOBaHUs, BKJIIOYAIOIIEr0 CAaMOKOHTpPOJIb, YMEHHE IPUHMMAThb OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHME, CIIOCOOHOCTH
a/IalITUPOBATHCS K IMOLMOHAIIBHBIM U3MEHEHUSAM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIIMU, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTH)KEHUIO 1IeJIU U yCIEeXy, ONTUMHU3M, HHUIIMAaTUBHOCTh, YMEHHUE JeMCTBOBAThH
UCXOJs U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTBHIBATh €r0 MPU OCYLIECTBICHUU OOLICHMS,
CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKHUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTpAUBATh OTHOIICHUS C JIPYTHUMH JIIOJIbMHU, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemniaTh KOH()IUKTHI.

IMPEAMETHBIE PE3YJIbTATbBI



K xoniy obydyenust B 10 kjacce nmpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCS
YMCHHM:

JEMOHCTPUPOBATh HA MpPHMEpax pojb W MecTo (pu3uku B (GOPMUPOBAHWM COBPEMEHHOW HAYyYHOW KApTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKOUN NESATEIbHOCTH JIFOACH;

YUYUTHIBaTh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UYECKUX MOJENIeH: MaTepuajibHas TOYKa, HWHEpPIHAJIbHAsS CHCTeMa OTCUEéTa,
a0COIOTHO TBEPJOE TEJIO, WICAIBHBIM a3, MOJAEIM CTPOCHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOYEUHBIM AJIEKTPUYECKUI 3apsl Npu
perieHnn GU3HIECKUX 3a/1a4;

pacno3HaBath (U3HUECKHUE SBJICHUS (IIPOIECCH) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETUYECKONW TEOPHH
CTPOCHHS BELIECTBA U AJIEKTPOIMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKEHUE, CBOOOIHOE MAJCHUE Tell, ABHKEHUE
M0 OKPY)KHOCTH, MHEPIUS, B3aMMOJCHCTBHE Tel, AUQQy3usi, OPOYHOBCKOE ABMKCHHE, CTPOSHUE KHUJIKOCTEH W TBEPABIX TEJ, U3MCHCHHUE
00b€éMa Tell mpuU HArpeBaHUM (OXJIAKIEHWHU), TEIJIOBOE pPAaBHOBECHE, MCIApPEHHUE, KOHJEHCAIWsA, IUIABJIEHWE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXAY NapaMeTpaMH COCTOSHUA ra3a B
M30Mpolieccax, dASKTPU3ALMS TEJ, B3aUMOJICHCTBUE 3apsI/IOB;

ONUCHIBATh MEXAHWYECKOE IBWIKEHHUE, UCIOIB3Ys (PU3MUYECKHe BEIMYMHBI: KOOpPAWHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CHJia, UMITYJIbC Tejla, KUHETUYeCKasi SHEPIHsl, MOTCHIMaIbHAsl SHEPrusi, MeXaHu4yeckas paboTa, MEXaHMYecKasi MOUTHOCTh; MPHU
ONMHMCAHUU TPABUIBHO TPAKTOBATh (PUIWYECKUN CMBICT HCIHOJB3YEMBbIX BEIUYHMH, MX OOO3HAYeHHs] M EAMHMIIBI, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIHUUHY C APYTUMU BETUYUHAMU;

OTHUCHIBATh N3YUYEHHBIE TETUIOBBIE CBOMCTBA TEJl U TETUIOBHIE SBJICHUSI, HCTIONB3Ys (PM3MUECKUE BETUYMHBI: TaBJICHHE Ta3a, TeMIeparypa,
CpelHsIsl KWHETUYECKass DSHEPTHsl XaOTHYECKOTO JIBIKCHHSI MOJIEKYJ, CPEIHEKBaJpaTUYHas CKOPOCTbh MOJIEKYJ, KOJHMYECTBO TETUIOTHI,
BHYTpPEHHS JHEprus, pabora raza, KOOQQUIMEHT MOJIE3HOTO MEHCTBUS TEIMJIOBOTO JBHUraTeNs; MPHU OMHMCAHWW TMPABUIBHO TPAKTOBAThH
bu3nYecKuit CMBICT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W EAUHHIIBI, HaXOAUTH (POPMYJIBI, CBA3BIBAIOIINE NaHHYIO (DHU3HUECKYIO
BCIUYMHY C APYTUMH BEITMIHNHAM,

OTHUCHIBATh U3yUYCHHBIE PJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE SBICHUS (IIPOIIECCHI), UCTIONB3Ysl (PU3MUECKUE BETUYUHBI:
ANEKTPUUECKUN 3apsifl, SJIEKTPUUYECKOE I10J€, HANPSIKEHHOCTh IOJsA, MOTEHLMAN, Pa3HOCTh MMOTEHLIMAJIOB; NPU ONUCAHUU NPABUIBHO
TPaKTOBaTh (PUBUYECKUN CMBICT HCIOJIb3YEeMbIX BEIWYHH, X OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO
(UBUYECKYIO BETUINHY C IPYTUMHU BETUIMHAMU;

aHAJTM3UPOBATh (PU3MUECKHUE MPOIIECCH U SIBICHUS, UCTIONB3Ys (U3HUECKUE 3aKOHBI U MPUHITUIBL: 3aKOH BceMHUpHOTo Tsirotenus, |, Il u
Il 3akonbl HploTOHA, 3aKOH COXpaHEHHUs MEXaHMYECKON DHEpPIrHH, 3aKOH COXPaHEHUS WUMITYNIbCa, MPUHIUI CYMEepPHO3UINN CHII, TPUHIIUI
paBHOMpaBUs MHEPLHAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPHIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b CpPEAHEH
KHHETHYECKOW SHEPTHH TEIJIOBOTO JBIKEHUSI MOJICKYJI ¢ aOCONIOTHOM TeMIlepaTypou, MEepBBIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS



JIEKTPUUECKOTO 3apsia, 3akoH KysoHa, py 3TOM pa3iuyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €0 MAaTEMaTHUYECKOE BHIPAKEHHUE U YCIIOBUS
(rpaHuUIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHHIMIIBI JCHCTBHS MAIIUH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB; Pa3In4aTh YCIOBHS HX O€30MacHOTO
UCIIOJIb30BaHUS B IOBCEIHEBHON KU3HU;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEI0BAaHUIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIIOIb30BaHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUH,
npu 31oM (popMyaHpoBaTh mpodieMy/3agady U THIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEIOKEHHOTO 000py10BaHUs,
IPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOJKI;

OCYILECTBIIATh IMpPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MYECKMX BEIMYUH, IPU 3TOM BBIOMpAaTh ONTHUMAJIbHBIA CHOCOO M3MEpEeHUs U
UCII0JIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPELIHOCTEH N3MEPEHNUH;

UCCJIEI0BaTh 3aBUCUMOCTH MEXJTy (U3NYECKMMHU BEIUYMHAMU C HCIOJIb30BAaHUEM MPSMBIX M3MEPEHUMH, MPU 3TOM KOHCTPYHUpOBATh
YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCHMOCTH (PM3MYECKHX BEIMYMH B BUAC TAOMUIl W rpaduKoB, AeiaTh BBIBOJIBI IO
pe3yJbTaTaM MCCIEJOBAHUS;

coOuoaTh TMpaBuwiia 0e30MacHOr0 TpyAa MpU MPOBEIEHUM MCCICJOBAHUNH B paMKax YydeOHOro »JKCIEpUMEHTa, Yy4yeOHO-
UCCIIEIOBATEIHCKON U MPOEKTHOM JAESITEIBHOCTH C HCIIOIB30BAHUEM H3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOpHOTo 000y IOBAHNUS;

pemarh pacy€THbIE 33/1aU C SBHO 33/1aHHOM (PU3MUECKON MOJEINbI0, UCIOIb3YS (PU3NUYECKUE 3aKOHBI U IPUHLUIIBI, HA OCHOBE aHaJIn3a
yCIIOBHS 3a7laul BEIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATH (PU3NYECKHE BEIMUUHBI U (POPMYJIbI, HEOOXOJUMBIE I €€ pelIeHus], IPOBOAUTh
pacy€Thl U OLIEHUBATh PEAILHOCTH MOJIy4€HHOI'O 3HaUeHUs (PU3MUECKON BETUYHMHBI;

pelaTth Ka4eCTBEHHbIE 33/1a4: BBICTPAUBATh JOTMUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIECHUN C OMOpPOH HA U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECcKUe SBICHUS;

UCMOJIb30BaTh MpPU PELICHUH Y4YeOHBIX 3aJlad COBPEMEHHble HMH(OPMAIMOHHBIE TEXHOJOTHHM ISl TOMCKA, CTPYKTYpUPOBaHMS,
UHTEpHpeTallid U NpPEeACTaBIeHUs y4eOHOW M Hay4YHO-TOMYJISIpHOW HH(OpMAIUHM, MOIYYEHHOM W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh M10JIy4aeMy0 HHPOPMALIUIO;

PUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3MKE B MOBCEIHEBHOM >XM3HM JuId oOecredeHus Oe30MacHOCTH NIpU OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMH, JUISl COXPAaHEHUs 370POBbsl M COOJIOEHHS] HOPM SKOJIOTMUYECKOTO MOBEACHUS B OKpY’Karolei
cpene;

paboTaTh B TPYIIE C BBIIOJIHEHWEM Pa3TUYHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIbL, PALMOHAIBHO PACIPEAETATH
0053aHHOCTH M TUIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUX, a/JI€KBATHO OLEHHBATh BKJIAJ KaXKJOI0 U3 YYaCTHUKOB TPYMIBI B
pelleHne paccMaTpuBaeMOi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/m Konrpoububie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 1 https://m.eds0o.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMaTIiEa > 0 0 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2 7 0 1
Auaitia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 h:tIpSJ,I:I;I/OrTTLGeI:jaS(I)_f).ru 17541bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
b K
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 1 Homorexa 1O

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 0 0 bubmumoreka [IOK
' da3oBbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 C) 10 0 1
HleKTpocTaTHI https://m.eds00.ru/7f41bf72
4 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 1 0 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
No KoanuectBo yacos Jara JJleKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabnubie IIpakTnyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThI padoTbI pecypchl
L | Hapummie moroma soswarna 1 0 0 BuGiorera LIOK
Y 8 04.09.2023  https://m.eds00.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u MecTo husuku B
5 (hopMHUPOBaHUH COBPEMEHHON 1 0 0 bubnmuotexa [JOK
HAYYHOW KapTHHBI MHUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MIPAKTUIECCKON JCSITeILHOCTH JTFOACH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Mexannyeckoe IBUKEHUE.
OTHOCHUTENBHOCTE MEXaHUUECKOTO

bu6mmoreka [IOK

3 nekenus. [lepemernenue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE bubmumorexa [IOK
JBUKECHHE 13.09.2023 = https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE bubmuorexa [JOK
JBUKECHHE 18.09.2023 = https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKOpeHue bu6mmoreka [IOK
CBOOOIHOTO MAJCHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUXEHHUE.
7 I[EI/I)KGHI/IG MaTepraanoﬁ TOYKH 110 Bubmiorexa LIOK
25.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
[IpuHIMIT OTHOCUTETBHOCTH
8 F%Il)nnnues[. WHeprmanbHbie CHCTEMBI Bubmiorexa LIOK
. 27.09.2023  https://m.edsoo.ru/ffOc3be8
otcueta. [lepBbIit 3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CYNEPIIO3ULINH CHIL. Bl.jTopI(l)I?I 3aKO0H bubmorexa IOK
. 02.10.2023  https://m.edsoo.ru/ffOc3be8
HeroTona nist MaTepuanbHOM TOUKH
10 Tpernii 3akoH HeroToHa 1U1s bubnuoreka [IOK
MaTepruabHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTeHus. Cuna
11 TSKECTH. HCII:BEUI KOCMHYECKast bubamorexa IOK
09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena 11.10.2023 = https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapduunent bub6nuorexa [IOK
TpeHus. Cuiia CONpOTUBIICHUS TTPU 16.10.2023  https://m.edsoo.ru/ffOc3f76
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JABMOKCHUMU TCJa B XKUJIKOCTHU UIIN
rase

[MocTynarenbHoOe U BpalaTeibHOE
JBUKCHHE a0COTIOTHO TBEPAOTO

bubmuorexa [JOK

14 tena. MoMeHT cuitbl. [lneuo cubl. 18.10.2023  https://m.edsoo.ru/ffOc41a6
VYcioBus paBHOBECHUS TBEPIOIO Tela
Nmnynbe MmaTepuanbHOM TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYCK. bubmmoreka [JOK
Wmrynbe cuitbl. 3aKOH COXpaHEHHSI 30.10.2023  https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE TBMKEHUE
PaGota u MOILTHOCTD CHUITBIL.

16 Kunernueckas sneprust bubnnoreka [JOK
MarepuaibHOW Touku. Teopema 00 01.11.2023  https://m.edsoo.ru/ff0c4502
W3MCHCHUN KHHETUYCCKOW dSHEPTUU
[ToTenuuanbHas SHEPTHUA.

[ToTennuanpHas SHEPTUS YIPYTO
17 ,[[e(l)opll\-l/II/IpOBaHHOﬁ rfpy;szEI}./ bubmorexa IOK
06.11.2023  https://m.edsoo.ru/ffOc461a
[TorenmanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTenuuanbHbIE U
HEeMoTeHIaIbHbIe CHIIbI. CBS3b

18 paboTHl HEMOTEHITMAIBHBIX CHII C bubnuoteka [JOK
HU3MEHCHHEM MEXaHHUECKOM 08.11.2023  https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXpaHEHHS MEXaHUYECKOH dSHEPTHH
JlaGopatopHnas pabora

19 «HccnenoBanue cBsi3u pabOTHI CHITBI bubnmuotexa [JOK
C U3MEHEHUEM MEXaHUIEeCKOM 13.11.2023  https://m.edsoo.ru/ff0a7088

SHEPTUH TeJia Ha TIPUMepe
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PACTSAIKCHUA PE3UHOBOT'O KI'yTa»

KonTponbhas pabota no teme

bubmuorexa [JOK

20 «Kutrematua. JIHaMHKE. 3AKOHH 15.11.2023 @ https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE
OcHOBHBIE TIOJIOKEHUS
21 MOJIEKYJIIPHO-KMHETUYECKOMN bubmuorexa [JOK
TeopuH. BpoyHOBCKOE IBHKEHHE. 20.11.2023  https://m.edsoo.ru/ffOc4dc2
Huddysus
XapakTep ABUKCHUS U
99 B3aUMO/IEUCTBHSA YaCTUIL] BEIIECTBA. bu6mmoreka [IOK
Mojenu CTpoeHHs ra3os, 22.11.2023 | https://m.edsoo.ru/ff0a7088
KHUAKOCTEH U TBEPABIX TET
93 Macca monekyi. KonuuectBo bubnuoreka [IOK
BernectBa. [locrosiHHas ABoraapo 27.11.2023 | https://m.edsoo.ru/ff0a7088
TennoBoe paBHOBECHE.
24 TeMnepaT;)pa U e€ U3MepeHue. bubmmoreia LIOK
29.11.2023  https://m.edsoo.ru/ff0a7088
[IIxana remneparyp Llenscus
o5 WUneanbusrii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBuenre MKT 04.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TeMrepaTypa Kak Mepa
%6 CpeaHel KHHETUYECKON dHEPTUU bubnunorexa [JOK
JBHDKCHUSI MOJICKYJI. Y paBHEHHUE 06.12.2023  https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
bubmuorexa [JOK
21 Saxor Jlanerora. Tasorsie 3aKoHEL 11.12.2023  https://m.eds00.ru/ff0a7088
JlabopaTopHas pabota
28 «I/IccienoI;aHH: 3aBUCHMOCTH bubmmorexa LIOK
13.12.2023 @ https://m.edsoo.ru/ff0a7088

MEXy IapaMeTpaMu COCTOSTHHS
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Pa3peKESHHOTO ra3a

I/I3OHpOI_[CCCBI B HACaJIbHOM ra3€ u

bu6mmoreka [IOK

29 ux rpaduyeckoe npecTaBIcHNue 18.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 CIIOCOOBI €€ M3MECHCHUS. bu6mmoreka [IOK
KonnyectBo TeruioTsl u pabora. 20.12.2023  https://m.edsoo.ru/ff0c5952
BnyTtpeHHss sHeprus
OJTHOATOMHOTO HJICATBHOTO Ta3a

31 Buapl Teronepenaun bubmmorexa [IOK

25.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TETUIOEMKOCTH BEIIESCTBA.

39 KonnuectBo TEMI0TH NpH bubnnoreka [JOK
Teruronepenade. AnnadbaTHbIi 27.12.2023 | https://m.edsoo.ru/ff0c5c36
mpoiecc

33 IIepBblil 3aKOH TEPMOAVMHAMUKH U bubnnoreka [JOK
ero NpUMEHEHHE K U30MpoIeccam 08.01.2024  https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mporieccoB B

34 anp(I))ne. Bropoit I3)211?0H bubmmoreia LIOK

10.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Ipunuun nevictus u K11/ bu6mmoreka [JOK
TETUIOBOW MAIlIUHBI 15.01.2024  https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK

36 Humien Kapro  ero KL 17.01.2024  https://m.edsoo.ru/ff0a7088

37 DKOJIOTHYECKHUE TIPOOTIEMBI bubnuorexa [JOK
TETUI0IHEPTETUKU 22.01.2024  https://m.edsoo.ru/ff0a7088

38 O6o06maromuii ypok bubnmnoreka [JOK
«MonexynsipHas ¢puzuka. OCHOBBI 24.01.2024  https://m.edsoo.ru/ff0c6938
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TCPMOAUHAMUKUN»

KonTponbhas pabota no teme

bubmuorexa [JOK

M .
39 «Monexynapuas dpusura. Ocnos 29.01.2024 | https://m.edsoo.ru/ff0c6a50
TepMOI[I/IHaMI/IKI/I»
40 [TapooGpa3oBanue U KOHIEHCAIIUS. bu6mmoreka [IOK
Vcniapenre u KUmeHue 31.01.2024  https://m.edsoo.ru/ff0c63b6
" AOCOIOTHAA U OTHocheanaﬂ ) BuGmiorexa LIOK
EEE’KHOCT" POSAyxa. HACHIICHHRH 05.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
A
,, | mepbmserems. Amsorpoms busmiotexa LIOK
BOHUCTB KPUCT B. NIKHN
p T A 07.02.2024 | https://m.edsoo.ru/ff0c65f0
KpUCTaJlJIbI. COBpeMeHHBIe
MaTCpHaJIbl
| s
et : fapit ’ 12.02.2024  https://m.edsoo.ru/ff0c6708
CyO6numarus
44 VYpaBHEHHME TEIIOBOro Oazanca bubmorexa HOK
BHCHHUC TCII BOT H
p . 14.02.2024  https://m.edsoo.ru/ff0c6820
g | S e
3apAt. la SICKTpHHCC 19.02.2024  https://m.edsoo.ru/ffOc6bcc
3aps0B
o | o e
OMTYHPOBOA ' ° 21.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHeHI/IH BHCKTpI/I‘-ICCKOFO 3ap5{,ua
P Buorexa 10K
y ’ p 26.02.2024 | https://m.edsoo.ru/ffOc6ced

3apsiz
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Hanpssk€HHOCTB JIEKTPUYECKOro
nosist. [IpuHnmn cynepnosuumu

bu6mmoreka [IOK

48 AIIEKTPUYCCKUX OJICH. JInHUM 28.02.2024 = https://m.edsoo.ru/ffOc6df2
HaANPsHKEHHOCTH
Pabota cui1 3J1eKTpoCTaTHIECKOro
49 TIOJISL. HOTCHI_[I/IaJI?PaBHOCTB bubmorexa LIOK
04.03.2024 = https://m.edsoo.ru/ff0c6f00
IMOTEHITUAIOB
IIpoBOAHUKM U TUAICKTPUKH B
50 BHI;KTpi[)CTaTHquOM nolee. bubmmoreia LIOK
06.03.2024  https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
51 OnekrpoémkocTh. Konaencarop bubmorexa LIOK
11.03.2024  https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 KOH,I[GII;CEITOpa. DHeprus Bubmiorexa LIOK
13.03.2024  https://m.edsoo.ru/ff0c72c0
3apsOKEHHOT0 KOHJIGHCATOpa
53 Jlaboparopnast padota "U3mepenue bubnuotexa [JOK
AIIEKTPOEMKOCTH KOHIeHCaTopa" 18.03.2024  https://m.edsoo.ru/ff0a7088
[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMUPOBAJILHOTO
54 anngpaTa cfpyﬁHoro Ir)IpI/IHTepa. Brbmiorexa LIOK
’ 20.03.2024  https://m.edsoo.ru/ff0a7088
DneKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHe AIIEKTPONpruOOPOB
DNEeKTPUYECKHM TOK, YCIOBHS €r0
cymiecTBoBaHUs. [10CTOSIHHBIN TOK.
55 C};IH;a Toka. Hampspkenue. bubmmorexa LIOK
01.04.2024  https://m.edsoo.ru/ff0a7088
Conporusnenne. 3akon Oma ist
yJacTKa Ienu
56 [TocnenoBarenvHOE, MapaIeNbHOE, bu6nmoreka [JOK
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CMEILIaHHOE COCTMHEHHE 03.04.2024 = https://m.edsoo.ru/ff0c74f0
npoBoAHUKOB. JlaboparopHas
pabota «/3ydyeHne cMeIaHHOTO
COEJIUHEHUS PE3UCTOPOB
PaboTa u MOITHOCTH

S7 BJIGKTpI/IquK]jFO TOKa. 3aKOH Bu6mnorexa LIOK

08.04.2024  https://m.edsoo.ru/ff0c7838

Hxoyns-Jlenma
3axon OMa 11 IOJIHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.

58 Kopotkoe 3ambikanue. bubnnorexa [HOK
Jlabopatopnas pabora «3mepenune 10.04.2024  https://m.edsoo.ru/ffOc7ae0
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO CONPOTUBICHUS
DneKTpOHHAas IPOBOJAUMOCTD

59 TBEPABIX METAJJIOB. 3aBUCUMOCTD bubnnorexa [HOK
CONPOTHUBJICHHS METAJJIOB OT 15.04.2024  https://m.edsoo.ru/ff0a7088
TeMmeparypbl. CBEpXIpPOBOIUMOCTh

60 DNEeKTPUUYECKHI TOK B BaKyyMe. bubnuotexa [JOK
CBOIiCTBa AIIEKTPOHHBIX MYYKOB 17.04.2024  https://m.edsoo.ru/ff0a7088
[TonynpoBOAHUKH, UX COOCTBEHHAS

61 Y IPUMECHAsi TPOBOANUMOCTb. bubnunoreka [JOK
CaoiicTBa p—N-niepexoa. 22.04.2024  https://m.edsoo.ru/ffOc84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
DNEeKTPUUECKUN TOK B pacTBOpaxX U

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnmoreka [JOK
DNEKTPOIUTHYECKAS AUCCOIUAITHS. 24.04.2024  https://m.edsoo.ru/ff0c82ba
DneKkTponu3

63 DNEeKTpUYECKU TOK B raszax. bubnmoreka [JOK
CaMocTosTebHBIN U 29.04.2024 = https://m.edsoo.ru/ffOc84ae
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HECaMOCTOSTENbHBIN pa3psl.
Momnnawus. I1na3zma

DneKkTpudeckue npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubmumoreka [IOK
npuMeHenue. [IpaBuia TeXHUKH 06.05.2024  https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOAMHAMHKA) 13.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Inekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
AIIEKTPUUYECKUI TOK. TOKH B 15.05.2024  https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpeliax»

o | o Koo |

20.05.2024  https://m.edsoo.ru/ff0c8c56
"DnexkrpoauHamMuka"

68 PesepBHbIil ypok. O600maromuii 1 bubnnoreka [JOK

ypok 1o Temam 10 kiacca 22.05.2024  https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®uswnka, 10 kiracc/ Msakumes ['.5., byxoBues b.b., Corckuit H.H. mon penakuueit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenue»

CoOopHuk 3amay no ¢usuke.10-11 kiacca

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

Mertonudeckoe mocodue mo yueOHuky MsikuiieBa ,byxoBiieBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

bubmuoreka [JOK



