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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOil paboueil mporpaMMbl BOCIUTAaHMS M KOHLEHIMHM TPETNOAAaBaHUS Yy4eOHOTO
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHET0 OOMIero 0O0pa3oBaHMS, IUIAHHPYEMBbIC
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

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

IPEMETHBIC PE3YJIbTAThI IO TO1aM O0YUYCHHUS;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KalolleM MHpE.
HIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMEHeHHe (U3MUYeCKUX 3HAHUM ONpenessieT XapakTep M pPa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(GbopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B popMUpoBaHUE YMEHUN
IPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca Gpu3nku 00beAMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NYeCKoil HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOILECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesa skonocuzayuu peamusyeTcs IMOCPEICTBOM BBEIEHHUS D3JEMEHTOB COJEp)KaHU,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHUECKO Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPECTAaBICHUAX O MPUPOE, IPaHUIAX MPUMEHUMOCTH TEOPHMA, IJI ONUCAHHS €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 — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSL M OLIEHKH, OCYIIECTBISETCS YYacTHUKaMH OOpa30BaTEIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IOCTAHOBKY OIIBITOB 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 HM3YUYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAIoIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CHTYaIlud IMPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCIOBMSX MPEIMETHOro KabMHeTa (pU3MKU WIH 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.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOro OOOpYIOBAaHUS JOJIKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEeMJIEHUS OOy4aloUIMXcsi K HaydHOMY H3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa U3y4YE€HUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

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

dbopMUpOBaHHE MPEACTABICHUA O POIM (UUKH ISl PA3BUTHS JIPYTHUX €CTECTBEHHBIX
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,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PA3IMYHBIX 3aJa4 C SBHO 3aJlaHHON (pu3mUecKoi
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUAHUS Ha OKPYKAIOLIYIO CPENLy;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o Gpusnke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. dusnka 1 MeTOAbI HAYYHOI'0 O3HAHMS
®usnka — Hayka o mpupozge. Hayunsle MeToabl IO3HaHUS OKpysKaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble runores3sl. Ou3nveckue
3aKOHBI U TeOpuH. [ paHHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢u3ukm B (GOpMHUpPOBAHWM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHaznoroble ¥ IU(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro aBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CUCTEMbl KoopAuHaT. CloKeHHE MEepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOIHOTO TaCHUsI.

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJII0O CKOPOCTBIO. YTJOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
gactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHHUE: CIUJIOMETpP, IBWIKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne ycKkopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MOYTSAMH, TNPONHACHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH MpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

W3ydeHnue qBUKEHUS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepBbiil 3akoH HeroToHa. IHEpManbHbIe CUCTEMBI
OTCUETA.



Macca tena. Cuna. IlpuHuun cynepno3unuu cuwil. Bropoil 3akoH Herotona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHaibHBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tsoxectd. IlepBast kocMuyeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkenus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIPY JBHMKCHHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHud. Ilmedo cuibl. YcimoBus paBHOBeECHUS
TBEPJIOTO TENA.

TexHnYeckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEII.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxeHue CHil.

3aBUCUMOCTb CHUJIbl YIIPYTOCTH OT Jie(OpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaLCHUS.

Tema 3. 3akoHbl cOXpaneHUusn 6 MeXaHuKe

Hmnynbc MatepraibHON TOUKHM (T€a), CUCTEMbl MaTepUalbHBIX TOUEK. VIMIyIbC CHIIBI U
M3MEHEHHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETUYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHumanpHas sHeprus ynpyro aeopMupoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW OSHEpruu Teja Ha
IpUMepe pacTsHKEHUsI PE3UHOBOTO JKIyTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS YACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mogenbs uneanbHoro ra3za. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMUHETUYECKON TEOpUU
UcaNbHOTO Tra3a. AOCONIOTHAas TemrepaTypa Kak Mepa CpeqHed KHHETHUYECKOW SHEpruu
TEIJIOBOTO JBM>KeHMs vactul raza. lllkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporecchl B UicalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe MpeacTaBiIeHIEe H30MPOIIECCOB: U30TepMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BeEIIecTBa, Qororpaduu  MOJCKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Mogensb onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTpHUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAaT€ Ha OCHOBE H3MEpeHUN 00bEma
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepMoguHamuyeckass cucrema. BHYTpeHHsIS SHEpPrusi TEPMOAUHAMUYECKOW CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHssS SHEprus 0IHOATOMHOTO
uJeanbHOro rasa. Busl Teniuonepenayu: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEIIOEMKOCTH BeliecTBa. Kom4ecTBO TEMIOTHI MPU TEIUIONEpeiaye.

[TonsstTue 00 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMmeHnenue
MEPBOT0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TennoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
Teru1oBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terwioBoi Mamuubl. [ukin Kapao u
ero Kod(hPUIMEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu



M3MeHeHne BHYTpEHHEW HSHEPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HMPOOKH W3
OyTBUIKM TOJ JEMCTBHEM C)KaToro BO3AyxXa, HarpeBaHue >Qupa B JIATyHHOU TpyOke MyTEM
TpeHUs (BUICOAEMOHCTPAIISA).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnpIT 110 a1MabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanne u koHjeHcauus. HMcmapenne u  kuneHue. AOcCoONOTHasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO31yXa. HachleHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHMSL.

Teépmoe Teno. Kpucramnuueckrne u amopdubie Tena. AHU3OTPOIMHS CBOMCTB KPUCTAIIIIOB.

>KI/I,I[KI/IC KpUCTaJlJIbI. COBpeMCHHLIC MaTCpHrabl. IInaBnenue u KpuUucTaJuiu3anusi. VY nenbHas
TCIJIO0TA I1JIaBJICHMA. CY6JII/IMaI_II/I$I.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHu4eckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U IICHXPOMETP,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYUCHUA COBPEMCHHBIX MaTCpHajoB, B TOM YHuCJIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHHUH.

CriocoObI U3MEPEHUS BIAKHOCTH.

HaGmonenue HarpeBaHus U IIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.
JIleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenrie OTHOCUTENBHON BJIaXKHOCTH BO3/yXa.

Pa3neu 4. DiekTpoanHaMmmuka
Tema 1. Dnexkmpocmamuxa

OnexTpuzauust Tel. OJEKTpUYECKHH 3apsna. /JIBa BHIa DJJIEKTPUYECKHX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslii  snexTpuyeckui  3apsia.
Onexkrpuueckoe mnoise. HanpsokéHHocTh anexTpuueckoro mnois. IIpuHnun cynepnozunun
IEKTPUYECKUX MOJIEN. JIMHNN HANPSKEHHOCTH DIIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorennwman. Pa3HOCTh  MOTEHIMATIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHncarop. OJeKTpOEMKOCTh IIOCKOTO KOHAEHCATopa. DHEprus
3apsKEHHOT0 KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoaeiicTBre HaAIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

ITpOBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.



DneKTpocTaTH4ecKast 3alluTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOIO KOHJIEHCATopa OT IUIOW@AW  IUIACTHH,
paccTosiHUA MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILAsL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTOM) AJieKTprueckoit nenu. KopoTkoe 3amMbikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Juccoranus. DIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIN pa3psaa. MoiaHuUsL.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIM IUOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTb COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMelmaHHOe COEIUHEHUE IPOBOIHUKOB.

[Tpsimoe u3MepeHne 2IeKTpOABMKYILIEH cuibl. KOpoTkoe 3aMblkaHHE TajabBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3pst ¥ IPOBOJIUMOCTb BO3lyXa.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYILIEH CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeamMeTrHblie CBSI3H



N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYyIIECTBISICTCS C YYETOM
COIEPIKATEIbHBIX MEXIIPEIMETHBIX CBs3e C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpauy U TEXHOJIOTHH.

Medcnpeomemnvle nouwsmusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHME, HAy4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TeOopus, HaOJIroJeHue,
9KCIEPUMEHT, MOICTTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelmieHHe CHUCTEMbl YpaBHEHHMH, JuHeWHass QyHKOMA, napabona,
runepooia, ux rpaguKN U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HMX INPOEKIMH Ha OCHU
KOODPJMHAT, CII0’KEHNE BEKTOPOB.

buonocua: mexanndeckoe ABWKEHUE B JKMBOHM mpupoje, Auddys3us, ocMoc, TeII000MeH
KUBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIECTBa,
MOJIIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJd, >KUAKOCTEH M Ta30B, JIICKTPUYECKHUE
CBOWCTBA METAJJIOB, AJIEKTPOIUTUIECKAS TUCCOLMAIINS, TaTbBAHHUKA.

l'eoepaghus: BIaXXHOCTH BO3IIyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE IBMKEHUH C HCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOAIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS HMMITyJbca B TEXHHKE (pakera,
BOJOMET W JIpyrHe), JBUTATellb BHYTPEHHEIO CropaHWs, NapoBas TypOwWHa, OBITOBOM
XOJOAMIBHUK, KOHAWITUOHEP, TEXHOJIOTUHU TIOJYYEHHUSI COBPEMEHHBIX MAaT€pPHajioB, B TOM YHCIE
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKas  3alliuTa,  3a3eMJICHUE
JJIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIA NpPUHTEp, OSJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHHKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECMEYHTH  JOCTHUKCHHE  CICIYIONIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIbHOCTH, B TOM YHCIIC B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM /1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHMWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

WHTEpEC K pAa3IUYHBIM cdepaM NpodecCHOHANBHON JesITeNPHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KyJIbTYyphl, OCO3HaHHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paclIupeHHe OIbITa JIEATENbHOCTH SKOJIOIMUYECKON HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAy4HOH J1eATeIbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYCHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCIOBHSX pPEATLHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciienoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATSIBHOCTH IO IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTIOTe3y €€ pelIeHHs, HaxXOJUTh apTryMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 33/J1a4d B OOpa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHHS HMH(POpMAIUK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYHIECTBIATH IIOMCK, AaHajlu3, CHCTEMAaTH3alHI0 H
UHTEPIIPETaNnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OPMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3AaLMOHHBIX 3a1a4 C COOJIOJEHHEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCcOCOCPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3HaueHUs MWHPOpPMALMKU W LEJNEeBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (opMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUN ¢ yué€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHSL IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX CUTyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPINAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3E PE3YIbTAaTOB ACSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOILIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIMATHH, BKJIIOYAIONIEH CIMIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSIHHE IPYTHX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MHNPEJIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KAapTHUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPAKTUYECKON
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AIEKTPUUYECKUH 3apsii NIPHU pELICHUN
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE IMajJeHue Ted,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(OXJaXIeHNN), TEIJIOBOE paBHOBECHE, MCIapEHNe, KOHACH AN, TUIaBJIeHNe, KPUCTAIIM3alHs,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBaTh MEXAHMYECKOE JBIKEHUE, UCIOB3Ys (hM3MUECKHE BETUYUHBI: KOOpIWHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBIYKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYEHUS M EIUHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (U3HUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAl, PAa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHAM3UPOBaTh (PpU3MUYECKHE MPOIECCHl W SBJICHUS, MCIONB3Ys (pU3MUECKHE 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHMUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHl 1O HUCCIECOBAaHUIO (PU3NYECKUX SIBICHUI U TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT  (POPMYITUPOBATH BHIBOIBI;

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTe mpaBuiaa O€30MacHOTO TpyJa MPU MPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MUHTEPHpPETAMH U MPEJCTaBICHUS y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUMANBHBIX POJIEH, INIAaHUPOBATH PaboTy
TPYNIObl, PpAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYAIlUsIX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON MTPOOIIEMBI.
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TEMA

TUYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Koanuecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl
®u3nka — HayKa 0 IpUpo/Ie.
Hayunsie MeT(}),I[I)I nofH;)HIfa 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B
i):p:gg;oEZHnn COBpPEMEHHO . BuGmorexa LOK
4 pTUHHH MTpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
TroIei
MexaHnyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS. 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoOCTh,
YCKOpEHHUE
PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubmuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE 1 bu6muoreka [JOK
MPSIMOJIMHEIHOE ABIKEHUE https://m.edsoo.ru/ff0c372e
CBoOogHOe masieHne. Y CKopeHue 1 bubnuotexa [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe JBUKEHUE.
I[I;I/I)KCHI/IC MaTepHHaHBHOﬁ TOYKH 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3ada
10 OKPYHOCTH
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[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie

bu6nmoreka [IOK

Nmnynbe cunbl. 3akoH
COXPAaHEHHUsI UMITYyJIbCA.

8 cucreMsl orcuera. [lepBhlii 3aK0OH https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuia. [lpunnun

9 cynepnosuiuu cuil. Bropoi bubmmoreka [JOK
3ak0H HproToHA 115 https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOM TOUKH

10 Tpernii 3akoH HproToHa 111 Bbu6mmoteka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia TSDKGCTI;I. [TepBas bubmroreia LIOK

https://m.edso0.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. bubnuoreka [IOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpoOTUBICHUS bubmmnoreka HOK
TIPU JBWKECHHUH TeJIa B KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WM Ta3e
[TocrynarensHoe 1
BpalllaTeIbHOE JABM)KEHNE

14 a0COJIIOTHO TBEPJIOTO TEa. bubnuotexa [JOK
MowmeHT cunbl. [Inedo cuebl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPIOTO
Tena
NMitynsc MaTepraibHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYECK. bubnuotexa [JOK

https://m.edsoo.ru/ff0c43d6
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PeaxkTuBHOE NBUKEHUE

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHNU KHUHETUYECKOW
SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHas SHEPrUs.
[loTenuuanpHas 3HEeprus ynpyro
1e(OPMHUPOBAHHOM MTPY>KUHBL.
ITorennmansHas 3HEPrUs TENA
BOJIM3M TIOBEPXHOCTH 3eMITH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHCHHEM MEXaHHICCKOM
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPruun

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHUYECKOW SHEPTUU Tella Ha
pUMepe PacTKEHHS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHUS B
MEXAHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS

but6mmoreka [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MOJIEKYJIIPHO-KUHETUYECKOMN
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Hudbdysus

https://m.edsoo.ru/ffO0c4dc?

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mopenu cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TeEIl

23

24

25

Macca monekyn. Konuuectso
BelecTBa. [locrossHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxana remneparyp Llenbcus

Uneansueriii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHE KNHETUYECKOU
SHEPrUU JABW)KEHUS MOJIEKYI.
YpaBHeHue Menzeneena-
Knaneipona

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlambToHa. ["a3oBbIc
3aKOHBI

28

29

JlaGopartopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

W3onporeccel B uaeanbHOM rase
U UX rpaduueckoe

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

MMpeaAcCTaBJICHUC

BHyTpeHHSIsSI SHEpTrHS
TepMO[[I/IHaMI/I‘IeCKOfI CHUCTCMBI U
CIO0CO0bI €€ NU3MEHEHUS.

bubnunorexa LIOK

30 KonndecTBo Termiorsl u pabora. https://m.edso0.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO HJI€aIbHOI0 ra3a
31 Buas! Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TENI0EMKOCTh
39 BellecTBa. KoanuecTBo TEMIOTEI bu6nmorexa LIOK
[pH TEILIoNEpeaye. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnorexa [JOK
€ro MPUMEHEHHUE K M30MpoIieccam https://m.edsoo.ru/ff0c5efc
Heob6patumocTs mnporieccoB B
34 npnp(r))ae. Bropoit EaIiIOH bubnuorexa LIOK
https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunun nevicrBus u KII1/] bubmmoteka IIOK
TEIUTOBOW MAallluHBI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I
37 DKOJOTHYeCKHe MPoOIeMbl
TETJIOOHEPTETUKH
O06o0mmarmuil ypox
38 «MOHL:Kan:pHaZIc)bmHKa. Bubmmorexa LIOK
https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI
39 KonTtponbHas pabora o Teme bubmuoteka [IOK

«MonexynsipHas (puzuka.

https://m.edsoo.ru/ff0c6a50
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OCHOBBI TEPMOAMHAMUKI

[TapooOpa3zoBanue u

40 KoHeHcanus. Vicnapenue u bubmmorexa LIOK
https://m.edso0.ru/ff0c63b6
KHIICHUE
AOCOII0THAS U OTHOCHUTEIIbHAS
41 BJIQYKHOCTH BO3/yXa. bubmorexa [OK
. https://m.edsoo.ru/ff0c64d8
Hacepimennsrii map
Tépnoe Teno. Kpucraminueckue
1 aMop(dHbIE Tella. AHU30TPOIUS
42 CBoﬁcig) KPHUCTAJLJIOB. }KI/IITLEI/Ie bubmmorexa [IOK
https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHBIE
MaTepHuabl
[InaBiieHUE U KPHCTAJIM3ALIMSL.
43 VY nenbHas Tel'IJ'II())Ta rmaBneII{lI/m. bubmmorexa [IOK
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoteka IIOK
44 YpaBHeHUE TEIIOBOTO OanaHca https://m.eds00.ru/ff0c6820
DneKTpu3aus Tel.
45 SHeKTqueLclKHI?I 3apsia. JIBa Buma bubmmorexa [OK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKUX 3aPSI0B
[TpoBOAHMKY, TUINEKTPUKH U
46 MOJIyIPOBOIHUKH. 3aKOH bubmuoreka [JOK
COXpPaHEHMS JIEKTPHUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
BzaumoperictBue 3apsioB. 3aKoH
47 KyJIOHaiuToqeqHHﬁp ) Bubmmorexa HOK
. https://m.edsoo.ru/ffOc6ced
DIIEKTPUYECKUH 3apsi]l
48 Hanpsk€HHOCTB AIEKTPUIECKOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0c63b6
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nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX ToJe. JInnuu
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2

49

Pabora cun
AJNIEKTPOCTATUYECKOTO OIS,
ITorenmman. Pa3nocTs
IMOTCHIMAJIOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOAHMKY U TUANEKTPUKH B
JIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
IIPOHUIIAEMOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

o1

52

OnekrpoéMkocTs. Konnencatop

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJEHCATOpa. JHEPTUs
3apsHKEHHOT0 KOHJEHCATOpa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

bubnmorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"N3mepenue 31eKTpOEMKOCTH
KOHJeHcaropa"

54

[IpuHnun neicreus u
NpUMEHEHHEe KOHICHCATOPOB,
KOTIMPOBAJILHOTO arapara,
CTPYWHOTO MPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3azemyIeHHE SIEKTPONPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBHS €T0
cyniectBoBanusd. [locTOSTHHBIN
ToK. Cuna toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma jist



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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ydacTKa Lenu

56

ITocnenoBarenpHOE,
[apauIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas pabota
«3y4eHune CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

58

Pabota u momHoOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa 1 HOJIHOH
(3aMKHYTOM ) 2NIEKTPHUUECKOMN
uenu. KopoTrkoe 3ambIKkaHue.
JlaGopaTtopHnast pabota
«3mepenune DJIC uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHask IPOBOJAUMOCTD

TBEPJIBIX METAJUIOB. 3aBUCUMOCTH

CONPOTHUBIICHUS METAJUIOB OT
TEMIIepaTyphI.
CBepxnpoBOIUMOCTb

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolICTBA DJIEKTPOHHBIX ITYYKOB

[TomynpoBoaHUKH, NX
COOCTBEHHAs M IIPUMECHast

npoBoauMocThk. CBoMcTBa p—N-
nepexoaa. [lomynpoBogHUKOBEIE

IPUOOPHI

bubmuoreka [{OK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpPax

62 Y pacIujiaBax dJEKTPOJIUTOB. 1 bubmuorexa [IOK
DJIEKTPOIUTHYCCKAS https://m.edsoo.ru/ff0c82ba
JUCCOLMAIUsS. DIEKTPOIIN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

CaMOCTOSITeTbHBIN U bubnuorexa [IOK

63 . 1
HECAMOCTOSITEIbHBIN pa3psi. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 Bu6moreka [JOK
npuMmeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubmmoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas padora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubmuoreka [IOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»»

PesepHblil ypok. KonTposiabHas
67 pa6or")ra 1o TZII\:)/IG ' 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoauHamuka'
Peseprubriil ypok. O600maronuit bubnuotexa [JOK

68 1

ypok 1o TemMam 10 kacca https://m.edsoo.ru/ff0c8f6c
OO11ee KOIMYECTBO YaCOB MO MIPOrpamMmMe 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kimacec/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mon penakmueii [lapdpentreBoit H.A., Akiinonepaoe

obmectBo «M3narensctBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

FO.A. CaypoB ®@usuka. [loypounsie pazpadotku. 10 kimacc. ba3oBbiii ypoBeHb

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru
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