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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTelbHOW mporpamMMebl, mnpejacraBieHHbx B PI'OC COO, a Ttakke ¢ ydérom
benepanbHOll pabouell MporpaMMbl BOCIIUTAHHS M KOHILEMIMHM TPENOJaBaHus Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpPaBIEHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU kapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiapTaTaM OOyuYeHHUs, a TaKXKe YYUTBHIBAET HEOOXOJMMOCTb pPEaJU3alUU MEXKIIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil onpenensrorcs
OCHOBHbIE IIeM U3ydeHUs (U3UKH Ha YPOBHE CpeHEro oOiiero oOpa3oBaHus, MIaHUPyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM OOyUeHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOIMMA il €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Mcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromuxcs, B GopMupoBaHUEe yMEHUN
MPUMEHSTh HAyYHBIH METOJ [MO3HAHUS TIPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero oOpa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3HKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kkypce sABnsercs (opMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnoiaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peannsyercs IOCPEICTBOM BBEIEHUS DJJIEMEHTOB COJAEP)KAHUS,
MOCBSIIEHHBIX KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UMKM Ha ypOBHE CpeIHEero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHH, JUIsi ONMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IEITETFHOCTHBIN MOIX0A B Kypce (H3UKU peau3yeTcs MPekKIe BCETo 3a CUET
OpraHu3aIluy SKCIIEPUMEHTALHON NesITeTbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — ATO WCHOJH30BAHME CHUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
ab0paTOpHBIX pabOT, KOTOphIE B Tporpamme Mo ¢Gu3nKe OObEIWHEHBI B OOIIMI CIIHCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrineneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JIJISi KOHTPOJS W OIIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OO0Opa30BaTEILHOTO
mporecca UCXo/i1 U3 0COOCHHOCTE! MIaHMPOBaHMS U OCHalleHus! kabunera ¢uzuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUTOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAeTSeTCs PENICHUIO PAacUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIIOIINE TMPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aeioB. [ KaueCTBEHHBIX 3a/la4 MPHOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJETM Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHnmsiMu PI'OC COO Kk MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aThbCsi B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0IuMOe JabopaTopHOe 000PYIOBaHHE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAJIbHON TOCTATOYHOCTH U 00ECIeYMBACT MOCTAHOBKY MEPEYUCIICHHBIX B MPOTpaMMe IO
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE UIsI YYEHHYECKUX MPAKTUYECKUX paboT dopMmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1TaDOpaTOpHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM B BHJIE IU(POBBIX JIAOOpATOPUIL.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOyYalOUIMXCsl K HAy4YHOMY H3YyUCHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHHe yMEHHIH OOBACHATH SIBIICHHS C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne 3TUX Leneld oOecreyrBaeTcss PEelIeHHeM CIEAYIOIUX 3a/Jad B Ipolecce
M3YYeHHS Kypca (GU3MKH Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHuUs:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUH NPUMEHATH TEOPETUYECKUE 3HaHUS JUIsl OOBSCHEHUS
¢u3nueckux SBICHUM B NpUpOJe W UId NPUHATHS NPAKTUYECKUX pELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pElHIeHUs pPAa3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoit
MOJIENbI0, 3a/ay, TO0JIPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3laHue (U3NYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MMOHMMaHHe (U3NYECKUX OCHOB M NPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TE€XHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
SKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpeIHETro oOIIero oOpa3zoBaHUS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme 1o (pusuke nepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHJOBAHHBIM, YUYMTEIb JEJIaeT BBIOOP MpOBENCHHS JTabOpaTOpHBIX PAadOT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoze. Haydnele meronpl NO3HaHUsA OKpyKawowero mupa. Pomis
SKCTIEPUMEHTA M TEOPUH B MPOIIECCE TO3HAHUS MPHPOJIBL. DKCIIEPUMEHT B (DU3HKE.
MopnenupoBanue (usnueckux siBieHUd M mpoueccoB. Hayunble rumotessl. ®dusnueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (pr3HYEeCKHX 3aKOHOB. [[pHHIIMIT COOTBETCTBHSL.

Pomp m mecto ¢usuku B (opMupoBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMkeHUE. OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEeHHS. CrucTema OTCUETa.
Tpaexropust.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTb) W YCKOpEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMHU Ha OCH CHCTeMbl KoopauHaT. CIo)KeHHe TEepeMENIeHHH U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE ABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuonuneitHoe aBuxenue. JBrKeHHEe MaTepUATbHON TOYKU 10 OKPYKHOCTH C MOCTOSTHHOU
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOpOCTh. [leproa u gyacToTa oOpaiieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckne ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHHUE: CIIMIOMETp, ABUKEHUE CHAPSJIOB,
LIETIHbIE U PEMEHHBIE NTepEayuH.

Jlemoncmpayuu

Mogenpb cucteMsbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpaszoBanue IBUKEHHUNA C MCIOIH30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

HamnpagneHnue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUSI MEXIY MYTAMH, MPOMJACHHBIMU TEJIOM 3a MOCIEAOBATEIbHbIE
paBHbIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHOW CKOPOCTBIO, pABHOU
HYIIIO.

N3yuenune nBuKeHUs MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa



IIpunnun otHocutensHocTH [anmwites. IlepBbiii 3akoH HproroHa. MHepuuanbHblE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosunmu cwi. Btopoit 3axkon HerooTona mmns
MaTepuanibHOM TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsokectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokosl, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUsI CKOJBKEHHUS W cwia TpeHus mnokos. Kospoumment tpenus. Cuna CONPOTHBICHUS TPU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[TocTynarenpHo€ 1 BpamaTreabHOE ABUKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. I1lnedo cuiibl. YcinoBust paBHOBeCHS TBEPIOTO
Tena.

Texnuueckue yCTpOHCTBa U TNPAKTUYECKOE TPUMEHEHHWE: TMOAIIUIHUKY, JABWKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINUX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yCkOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUTOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJI YIPYrOCTH, BO3HMKAIOIIUX B IPYKUHE U PE3NHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

Nmmynsc mMaTepuanbHOW TOUYKM (Tesa), CUCTEMbl MaTepHalbHbIX TouyeK. MMmIynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJa. 3AKOH COXPAaHEHMs UMITyJIbca. PeakTuBHOE IBUKEHHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MaTepuanbHOW Touku. Teopema 00 H3MEHEHHM KUHETUYECKOM
SHEPrUH.

[TotenmmaneHas sHeprus. [loTeHnmanbHas sHeprusi ynpyro Ae(GOpMUPOBAHHOM MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHple M HENOTEHLHUATbHbIE cUJbl. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
U3MEHEHHEM MEXaHWYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuueckre yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.



[lepexoa MOTEHIMATBEHON YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yuenne abCONIOTHO HEYNPYroro yAapa C TOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHEM MEXaHUYeCKOM HEepruu Teja Ha MpuMepe
pacTsHKEHHS PE3UHOBOTO XKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM U MX OMIBITHOE 0OOCHOBAaHMUE.
Bpoynosckoe apmwxenne. Auddysus. Xapakrep IBHKEHUS W B3aMMOJCHCTBHSI YacCTHII BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPIBIX TNl U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
THX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinaas ABorajpo.

TermmoBoe paBHOBecue. Temneparypa u e€ namepenue. llkana temneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KUHETHUYECKON TEOpHH
UJeaNbHOTO Ta3a. AOCOJIIOTHAS TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON YHEPIHH TEIJI0BOTO
nBKeHHs dactun rasa. lllkama temnepatyp KenbBuHa. ['a3oBble  3aKkOHBL. YpaBHEHHE
MenneneeBa—Knaneitpona. 3akon [lanpToHa. M3ompornecchl B MACAaTbHOM ra3e C MOCTOSHHBIM
KOJIM4eCcTBOM BemlecTBa. ['paduueckoe mnpenacraBieHne H30MPOLECCOB: H30TEpMa, H30X0Da,
nzo0bapa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnpIThl, [1OKa3bIBAIOIIME JUCKPETHOE CTpOEHHE BemecTBa, ¢ororpaduu  MOJEKYI
OPraHM4YeCKUX COCTMHEHUH.

OmnbrTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPOJLY IABJICHUS ra3a Ha CTEHKU COCyAa.

OnBIThL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICATBHOIO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATe HA OCHOBE MU3MepeHuil 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEX]1y ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuku

TepmonuHamuueckass cucrteMa. BHYTpeHHSIE SHeprusi TEpPMOJMHAMHUYECKOW CHUCTEMblI U
criocoObl €€ m3MeHeHus. KommuecTBo TeruioTsl U pabota. BHYTpeHHsSI SHEprus OJHOATOMHOIO
UJeanbHOTO ra3a. Buael Temsonepenaun: TEIUIOMPOBOJAHOCTh, KOHBEKIUS, U3IydeHHUE. Y AelbHas
TEII0EMKOCTB BellecTBa. KonMuecTBO TEIIOTh! IPU TEIUIONEPEIaye.

[Tonsitue 06 anmabatHoM mpouecce. IlepBrlif 3aKk0H TepMoaMHAMUKU. [IpuMeHeHue nepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoleccaM. ['padudeckas nHTEprnpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.

TennoBeie mamunbl. [IpuHIUNBI AecTBHS TerioBeIX MamuH. [IpeoOpa3oBanus sHepruu B
TeruoBbeIX MamuHax. Koadduuuent nonesnoro aelictBus ternoBoi mMamuHbl. [{ukn KapHo u ero
KOA(QUIIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHYECKUE MPOOIEMBI TEMIOIHEPTETUKH.



TexHuueckue ycTpoilcTBa U MPAaKTUUECKOE IPUMEHEHHE: IBUraTEIb BHYTPEHHETO CrOpaHus,
OBITOBO XOJIOJMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPrUuy Teja P COBEPIICHUH pabOThHI: BBIJIET IPOOKU U3 OYTHUIKH
MOJl JICHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue »(upa B JATYHHOH TpyOKe IMyTéM TpeHUs
(BUIEOAEMOHCTpALTHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOT'O JABUTATEII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpezcamnvie cocmoanun eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHjeHcanus. Mcnapenue u kunenue. AOCOJIIOTHAS U OTHOCUTEIbHAS
BIIQXXKHOCTh BO3Ayxa. HacelieHHBIM map. YienpHas TeuioTa mnapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

TBépnoe tenmo. Kpucrammueckne u amop@Hbie Tela. AHU3O0TPONHUSI CBOMCTB KPHCTAJUIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuaibl. [lnaBneHwe w KpucTamm3anus. Y eiabHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckre yCTpOHCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJIy4YEeHHS] COBPEMEHHBIX MaTEPUAIOB, B TOM UMCJIEe HAHOMATEpUaJoB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenne nmpy NOHM>KEHHOM J1aBICHUM.

CrniocoObl U3MepeHHs BIaKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3mepenne OTHOCUTEIBbHON BIQ)KHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaAMHKA

Tema 1. Inekmpocmamuxa

DnekTpusanus Tea. DIeKTpudeckuid 3apsa. [Ba Buaa snexkrpuyeckux 3apanoB. [IpoBoanuku,
JURJIEKTPUKYU U TIOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbli 31€KTpUYECKUN 3apsil. DIEKTPUUECKOE
nozne. Hanpsixk€HHOCTh 3nekTpuyeckoro mosis. [IpuHUun cynepno3uiuu 31€KTPUYECKUX IOJEH.
JIuHuM HANPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun snexrpocratudeckoro nosis. Ilorenuuan. Paznocts norenmnuanos. [TpoBogHuku
U JUDJIEKTPUKH B DJIEKTPOCTATHYECKOM NoJIe. [uanexkTprueckas MpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHaeHcatop. OneKTpOEMKOCTh INIOCKOTO KOHAEHCATOpAa. OHEprus
3apsHKEHHOTO KOHEHCATOPA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHJEHCATOP, KOMUPOBAJIBbHBIH
anmnapar, CTpyWHBbINA IIPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT JEHUCTBUSA JIIEKTPOMETPA.

B3anmonencTBie Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPsDKEHHBIX TEll.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIUDIIEKTPUKH B AJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO KOHACHCATOpa OT IUIOIIAX IUIACTHUH, PACCTOSHUS
MEXTy HUMH U TASJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii anekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS JIJIEKTPUYECKOTO TOKA. VCTOUHMKH TOKA.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1 ygacTka 1emn.

DJIEKTPUYECKOE COMPOTHUBIICHHE. Y AEIbHOE CONMPOTUBIICHUE BemiecTBa. [locnenoBarenbHoe,
napajuieIbHOEe, CMEIIAHHOE COSTMHEHHUE TIPOBOTHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIAS CHJia M BHYTPEHHEE COMPOTHBIECHHWE MCTOYHMKA ToKa. 3akoH Owma mms
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOoHHAs MTPOBOIUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTh COTIPOTHUBIICHUSI METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonympoBoaanku. CoOCcTBEeHHAs! M MPUMECHAsI TPOBOIUMOCTH MOJTYIPOBOHUKOB. CBOMCTBA
p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPAcTBOpax M paciuiaBax dJIEKTPOJHUTOB. JIEKTPOJIUTHUYECKAs
JUCCOanus. DIEKTPOJIN3.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3psan. MoHus.
[Tna3ma.

TexHuueckre ycTpoucTBa M MPAKTUYECKOE IMPUMEHEHUE: aMIIEpMETp, BOJIBTMETP, PEOCTAT,
HUCTOYHUKUA TOKAa, OJJIGKTPOHArpEeBaTENbHBIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHBJICHUSA,  BaKyyMHBbI  JHOJA,  TepMUCTOPHl U  (OTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBINM IMO, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS UMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUJIOLIATU
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMmenanHoe coeIMHEHNE MPOBOJHUKOB.

[IpsiMoe wu3MepeHHe HNeKTpOoABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHe TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JTUO/IA.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yueHne cMeImanHoro COeMHEHUS PE3UCTOPOB.

W3mepenne >1eKTpoABIKYILEH CHITbI NCTOYHHUKA TOKA U €T0 BHYTPEHHETO COIMPOTHUBIICHHUS.

Habmonenue anextponausa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYLIECTBISETCS C YYETOM
COJZIepKaTEIbHBIX MEXKIIPEJAMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadhuu
Y TEXHOJIOTHH.

Mescnpeomemnvie nowsamusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO MO3HAHMS:
SBIICHHE, HAy4yHBIH (aKT, THUIOTE3a, (U3NUECKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CUCTEMBbl ypaBHEHHH, JMHEWHas (yHKIuWs, mapaboia, runepoona,
UX TpaQuKH U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI W WX NPOCKIMH Ha OCH KOOPIHMHAT,
CII0’)KEHUE BEKTOPOB.

buonocusn: mMexaHuueckoe IBHKEHHE B XKUBOHM mpupoze, AUPpQy3us, ocMocC, TEII00OMeH
KUBBIX OPTaHWU3MOB (BHUJBI TEIIONEPEauy, TEIUIOBOE PABHOBECHE), DJIEKTPHUYECKHE SIBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHAsI Macca, TeIUIOBBIE CBOWCTBA TBEPIBIX TEN, )KUIKOCTEH U Ta30B, ANEKTPHUECKHE CBOWCTBA
METaJUIOB, SJIEKTPOIUTHYECKAST TUCCOIHAIINS, TATbBAaHUKA.

T'eoepaghus: BIaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeobpazoBaHue ABWKEHUN C HCIOJIB30BAHHEM MEXAaHHU3MOB, YUET TPEHUS B
TEXHHUKE, TOIIINUIHUKNA, HCIOJIb30BaHUE 3aKOHA COXpPAHEHMsS HMIIyJbca B TEXHUKE (pakera,
BOJIOMET U JIpyrue), IBUTaTeIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, ObITOBOM XOJIOAMIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUH MOTY4YEHUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCII€ HAHOMATEpHAJIOB,
U HaHOTEXHOJIOTHH, OSJIEKTpOCTaTUYecKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYHHBI TNPUHTEp, JJIEKTPOHArpeBaTelIbHbIe NPUOOPHI, DIEKTPOOCBETUTENbHbIE PUOOPHI,
raJibBaHHKa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenmne yuyebHoro mnpeamera «®Du3nKa» Ha ypOBHE cpeAHero ooOuiero ob6pazoBaHUs
(6a30BbIi YPOBEHB) TOJKHO 00ECTIEYUTH JOCTHXKEHUE CIEIYIOIINUX JIMYHOCTHBIX, METAPEIMETHBIX
U TIPEeIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3YyNbTAaThl OCBOEHUS y4deOHOro mnpeaMera «Du3HMKa» OJDKHBI OTpPaxaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHUX yOEXJIEHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00IIIEeCTBa, pacIlIipeHHe )KH3HEHHOTO
OTBITA U ONBITA JEATEILHOCTH B MPOIIECCE PEATU3alMi OCHOBHBIX HANpPABJICHUM BOCIHUTATEIBHOM
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’aaHCcKOro BOCIUTAHMS:



cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MIMKM  OOydaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTrO 00IIEeCTBa;

MPUHATHE TPAAUIIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHUYECKUX U JEMOKPATUYSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B HHTEpPECax TpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aliiy;

YMEHHE B3aUMO/ICHCTBOBATh C COIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMH
Y Ha3HAYCHHEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIHLHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTH POCCUHCKOM I'PaKTAaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHNE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTIXKEHUSIM POCCUUCKUX YUEHBIX
B 00y1acTu (PU3UKHU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEICHMUSI;

CIIOCOOHOCTh OIIEHWBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAyILIEro;

4)3cTeTH4ecKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoi HayKe;

5)Tpy10BOro BOCHIUTAHMS:

MHTEpPEC K pa3aIndHbIM chepam npodeccuoHaIbHON AeATeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢bU3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccuu u
peain30BbIBATH COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0OOpa30BaHWI0O W camMoOoOpa30BaHMIO B 00yacTu (DU3WKH Ha
MPOTSKEHUU BCEH )KU3HU;

6)3K0J10r14eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  OKOJOTMYECKON KYyJIbTYpPhl, OCO3HAHHE TIJO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUN B OKpYXAIOIIel cpelle Ha OCHOBE 3HAHMS Liejei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue ombITa JeSTEIbHOCTH YKOJIOTUYECKON HANPABIEHHOCTH HA OCHOBE UMEIOIIHXCS
3HAHUN 10 PU3HKE;

7)lIeHHOCTH HAYYHOTI'0 MO3HAHMS:

chOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
(buznueckoil HayKu;

OCO3HAaHHE ILIEHHOCTH HAyYHOH NEesATeNbHOCTH, TOTOBHOCTh B Mpollecce H3ydeHHs (HU3HKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NESITebHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUS
BasoBble jJornueckue aeiicTBUA:



CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIEIATh LU JAEITeIbHOCTH, 33]]aBaTh [MapaMeTPbl U KPUTEPUU UX JOCTHKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHUSI B pACCMATPUBAEMBIX (DU3HUECKUX SBIICHUSX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOIeMbl C YIETOM aHAIM3a UMEIONIUXCS MAaTEpUATbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCTh, OIICHUBATH COOTBETCTBHE pE3YyJIbTAaTOB LEISM,
OIIEHUBATh PUCKHU MOCJIECACTBUH JCSITEIHHOCTH;

KOODAMHUPOBATh W BBIMOJHATH pPabOTy B YCIOBHUSIX PEATBbHOr0, BHUPTYyaJTbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU TMOHATUSIMH U METOJAaMu (U3HUYECKOU
HayKH;

BIIAJIETh HABBIKAMHM Y4€OHO-HUCCIEAOBATEIHCKOM M MPOEKTHOW MACSATENIHHOCTH B 00JIaCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IMOMCKY METOJIOB pPEIICHUs 3aaad
(DM3UYECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOI0B MMO3HAHUS;

BIIQJIETh BHUJJIAMH JICATEIBHOCTH TI0 TIOJYYEHHWIO HOBOTO 3HAHHS, €ro WHTEPIpPETAIHH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CHUTYallUsX, B TOM YWCJIE TIPHU CO3JIaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a7a4dy, BBIJIBUTATh THIIOTE3Y
e€ pemeHus, HaXOUTh aprYMEHTHI IS JI0Ka3aTeIhCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphl
U KpUTEPUU PELICHUS;

aHAJIM3UPOBATH IMOJIyYEHHBIE B XOJ€ PEIEHUS 3aaud pe3ylbTaTbl, KpUTHUYECKHU OLIEHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNIbHOM AEATEIbHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTUUYECKYIO 001aCTh KU3HECITEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, IIpeUIaraTh OPUTMHAIBHBIE TIOXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIJIETh HaBBIKAMH TOJy4eHHs] WHGOpMauuu (U3UYECKOTO COJEp)KAHUS U3 HCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSTENBHO OCYIIECTBIATH TIOWUCK, AaHAlU3, CHUCTEMAaTU3alUI0 H
UHTEPIPETANI0 HHPOPMAIH PAa3TUYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;

MCIO0JIb30BaTh CPEJICTBA MH(MOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIlMOHHBIX 3a7lad C COON0JeHHEeM TpeboBaHU
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpPEKEHMs, MPABOBBIX M ATHYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3aBaTh TEKCThl (PU3UUYECKOTO COAEPIKAHUS B Pa3IMUHBIX opMaTax ¢ y4€TOM Ha3HAuUCHUS
uHopMallUd W TIENIeBOM ayAUTOpPHUM, BHIOMpas ONTUMANbHYIO GOpMYy TMpEACTaBICHUS U
BHU3yaJIM3alUH.



KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU AEATEIHHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIUKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHMBHIyaIbHOM pabOTHI;

BBIOMPATh TEMATHKYy W METOIBl COBMECTHBIX JCHCTBHI C y4€TOM OOLIMX HMHTEPECOB M
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECHCTBUS
o €€ JOCTHKEHHIO: COCTAaBJIATh IUIAH JACWCTBUM, pacHpeneisaTbh poiau € Y4ETOM MHEHMU
YYaCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOW PaOOTHI,

OIICHMBATh Ka4€CTBO CBOEIO BKJa/a U KaXK/I0I'0 Y4aCTHHUKA KOMaH/bl B OOIIMNA pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSM;

npeniaraTb HOBBIE MPOEKTHI, OIIEHMBATh HJEU C MO3WIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATH MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B PA3IMUHBIX CUTYALUsAX, IPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHBbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITCIIBHO OCYIIECTBIISATh ITO3HABATEIHHYIO JIEATEIIBHOCTE B 00JacCTH (PU3UKH W
ACTPOHOMMH, BBISIBJISITH MTPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITCIIBHO COCTaBIIATh IUTAH PENICHHS] PACUYETHBIX M KA4YeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI  MPAKTUYeCKOM paboThl € y4€TOM HMEIOIIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEANOYTECHUI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIUU B 00J1IacTH (DU3HUKHU, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYaIlUsiM, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OILICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISM;
BIIaJIETh HABBIKAMU MO3HABATEIBHOW peQIieKCHUHU KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUM U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;
UCII0JIb30BaTh MPHUEMBI peIIeKCHU A OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHHUS M0 UX CHIKEHHUIO;
MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;
MpU3HABATh CBOE MPaBO U MPABO JAPYTUX HA OIIHOKH.
B mpornecce noctukeHHs] TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBbl MO (GU3KKE IS
ypOBHSI cpeaHero oOmiero obOpa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATIBHBIN
WHTEJUIEKT, IPeNnoNaralomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUSI, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHHMMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHNUS, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHHE, COCOOHOCTh aaNTUPOBAThCA K AMOIMOHAIBHBIM M3MEHEHUSM U IMPOSBIATDH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTPEMIJIEHHME K JIOCTH)KCHHIO IeIM M YyCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXOIS M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CIIOCOOHOCTh IMOHMMAaTh SMOLMOHAIBHOE COCTOSHHE MAPYIHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUSI, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTMMU
JIOIbMU, 3200 THTHCS, IPOSIBIISTH HHTEPEC U Pa3pelIaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

JNEMOHCTPUPOBaTh Ha MpUMEpax pojb MU MECTO (U3UKU B (POPMUPOBAHHUU COBPEMEHHOM
HAay4YHOW KapTHHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJOTMH, B IMPAKTHYECKOU
NeSATEIILHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHUS W3YYEHHBIX (DPU3UYECKUX MOJEJeil: MaTepuanbHas TOUKa,
MHepLIHaNbHas cucTemMa OTcuéTa, abCOJIIOTHO TBEPIAOE TeNo, MACalbHBIA ra3, MOAEIU CTPOCHUS
ra3oB, JKUJIKOCTEH U TBEPHABIX TeJl, TOUEUHBIN SJEKTPUUYECKUI 3apsii MpH pelieHuH (pu3ndeckux
3azay;

pacro3HaBaTh (pu3MYECKUe SBIEHUSA (MPOIECChI) M OOBACHITH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUH CTPOCHHSI BEIIECTBA M DIEKTPOJUHAMHKU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHNE, CBOOOTHOE MAJeHHUE Tel, IBUKECHHE
10 OKPY)XKHOCTH, MHEPIUs, B3auMojaecTBue Teiu, nuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00bEMa Tel MpHU HarpeBaHUM (OXJIAXKIEHUH), TEIJIOBOE
paBHOBECHE, HCIIapeHHe, KOHJEHCAlMs, IUIaBJICHHUEe, KPUCTAJUIM3alUs, KUIEHUE, BIAXKHOCTh
BO3JlyXa, IMOBBIIICHHWE JaBIICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXIY
rapaMeTpamMu COCTOSIHHSI ra3a B U30IPOIIeccax, ANEKTPU3alus TeJl, B3auMO/ICHCTBUE 3aps/I0B;

OTIHMCHIBATh MEXaHUYECKOE TBUKEHHE, UCIOJB3Ys (PU3NUECKUE BEJIMYUHBI: KOOPJAUHATA, ITYTh,
NepeMeleHue, CKopocTb, YCKOPEHHe, Macca Tella, CUjla, UMITYJIbC Tella, KHHEeTUYecKas SHeprus,
MOTEHIIMATbHAS JHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH OMNHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UUECKHIT CMBICI HCIOIb3yEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JaHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMM;

OTHCHIBATh H3y4YCHHBIC TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIC SIBICHHS, HCIHOIb3YS
¢dbusznueckue BETUYMHBI: JaBIIGHHWE Ta3a, TeMIleparypa, CpeAHssl KWHETHYecKas DSHEeprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJN, CpEIHEKBaJpaTHUYHAs CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSA SHeprus, pabora rasa, Kod3(hQGHUIMEHT MOJE3HOro JAEHCTBHS TEIIOBOIO
JIBUTaTelIs; IPU OMMCAaHUU NPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCTIOJIb3YEMbIX BEIUYHH, UX
0003HaueHMsI U €AMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYMHY C
JIPYrUMH BEJITMUMHAM;

ONMCHIBATh H3YYEHHBIE JNIEKTPUYECKHE CBOMICTBA BEIIECTBA M IEKTPUYECKHUE SIBICHUS
(mporieccsl), UCTONB3Ys (PU3MUYECKHE BENUYMHBL: SJEKTPUUECKUHM 3apsfl, SJIEKTPUYECKOe TMOoJe,



HaNpspKEHHOCTD 110JIs, MOTEHIMAJl, Pa3HOCTh NIOTEHLMAJIOB; IIPU ONMCAHUU NPABUIBHO TPAKTOBATh
(U3NYEeCKU CMBICI UCITIOJIb3YEMbIX BEIWYHH, UX 0003HAYCHHUS U €JMHMIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIINE TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTUMHU BEIUYHHAMU;

aHATM3UPOBATh (PU3UYECKUE TMPOLECCHl U SBJICHUSA, HCHOJb3ysd (HU3MUECKUE 3aKOHBI H
INPUHLMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonbl HbroToHa, 3akoH coxpaHeHuUs
MEXaHUYECKON SHEpruM, 3aKOH COXPaHEHMs] UMIYJbCa, IMPUHLHUI CYNEPHO3ULIUU CUJ, TMPUHIUI
paBHONpPABUs MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISPHO-KMHETUUYECKYIO TEOPHIO CTPOCHHS
BEILECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CPEIHEN KHHETUYECKON IHEPIUH TEIJIOBOTO JBMKEHHSI MOJIEKYJ
¢ aOCOJIFOTHOM TeMIIepaTypoid, IEPBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS AIEKTPUICCKOTO
3apsina, 3akoH KynoHa, mpu 9TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BEIPAKEHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLUIBI JEHCTBUS MallMH, MPUOOPOB M TEXHUYECKUX YCTPOICTB;
pasauyaTth yCIOBHS MX O€30M1aCHOTO MCIIOJIb30BAHMS B IOBCEHEBHOM KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI [0 HCCIEIOBaHUIO (DU3MUECKUX SBJIECHUH U MpPOLIECCOB C
HCII0JIb30BAHMEM MPAMBIX U KOCBEHHBIX M3MEpPEHHH, MpH 3TOM (popMylnpoBaTh mpodieMmy/3agady
U TUINOTE3y Y4YeOHOIo 3KCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEAJIOKEHHOTO 000pyI0BaHUS,
MIPOBOJUTH ONBIT U GOPMYIHPOBATH BHIBO/IBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PM3NUECKUX BEIMYUH, IPU 3TOM BHIOMpATh
ONTUMAJIBHBIA CHOCOO W3MEpEeHUs M HCIHOJIb30BaTh M3BECTHBIE METOJIbI OIIEHKH IOTPENIHOCTEM
U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMH C HMCIIOJIb30BAHHEM MPSIMbIX
W3MEpEeHul, Npu OSTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh pe3yabTaThl IOIY4EHHON
3aBHCUMOCTH (PM3MUECKUX BEJIWYMH B BUAE TaOIUIl U rpaduKOB, J1€1aTh BBIBOJBI [0 pe3ybTaTaM
UCCIIEIOBAHUS;

coOmogark npaBuiaa O€30MacHOro Tpyda IpH IPOBEIEHUHM HCCIEIOBAaHMH B pPaMKax
y4eOHOro  SKCIEPUMEHTa, Yy4eOHO-HCCIEJOBATENbCKOM M MPOEKTHOW  JAEATENIBHOCTH  C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000OPYAOBaHUS;

pelaTh pacy€THbIE 3a/1a4 € SIBHO 33aJJaHHOH (pU3MYECKOI MOJIEIbI0, NCHOJb3Ys (prU3nueckue
3aKOHBl M MPHUHLUIBI, Ha OCHOBE aHalM3a YCIOBUS 3a/Ja4d BbIOMpATh (PU3MUECKYIO MOJEIb,
BBIIENATh (pU3MUYECKHE BEIUYMHBI U (OpMYNbI, HEOOXOOUMBbIE A €€ pelleHUs, MPOBOAUTH
pacy€Thbl ¥ OLIEHUBATh PEAIbHOCTD MOJIy4€HHOIO 3HaUE€HUs! (PU3UUECKON BETUYHMHBI;

pelars KadyeCTBEHHBIC 3aJayd: BBICTPAUBATh JIOTMYECKH HEINPOTUBOPEUUBYIO LIETNOYKY
paccyXJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS,;

UCIOJb30BaTh MPU pPEIICHUH Y4eOHBIX 3aJau COBPEMEHHbIe MH(POPMALMOHHBIE TEXHOJIOTUU
IV TIOMCKa, CTPYKTYpUPOBAHMs, MHTEpIpETAllMd W MpeJICTaBlIeHUs Y4eOHOW M Hay4dHO-
HOMYJAPHON MH(OPMAIUK, OJYYEHHON U3 pa3IMyYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBAThH
10JIy4aeMyro HH(OpMaIuio;

IPUBOAUTH IMPHUMEPHl BKIAJAa POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B DPa3BUTUE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUS M0 (hU3MKE B MOBCEIHEBHON >KU3HU JUIsl 00ecTieueHHsI
0€30MacCHOCTH NpU OOpallleHHH C MpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBaMU, Ul COXPaHEHMS
3JI0pOBBSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKpYXKarollel cpeje;

paboTaTh B Ipylne ¢ BBIIOJIHEHUEM Pa3JIMUHBbIX COLMAIBHBIX POJICH, MiIaHUpOBaTh paboTy
IpYIIbl, pPAalMOHAIBHO  PACHPENeNsATh OOSM3aHHOCTM W  IUIAHUPOBAaTh  JEATEIBHOCTh B



HCCTAHJAPTHBIX CHUTyalUAX, AaJACKBATHO OLICHUBATHL BKJIAA KaXJIO0ro M3 YYACTHUKOB TIPYIIIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE
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Paznea 1. OU3UKA U METObI HAYYHOI'O ITIO3HAHUA

11 dusuka 1 MeTOIbI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2

Pasznen 2.MEXAHUKA

bu6moreka [IOK
21 Kinematitia ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Hlunammka ! https://m.edso0.ru/7f41bf72
3aKOHBI COXPAHECHHS B bubnuoreka [IOK
2.3 6 1 1
MEXaHHUKE https://m.edso0.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI EuG OK
3.1 MOJIEKYJIIPHO- 9 1 nommoreka L

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

KUHETHUYECKOM TCOPpHUU

3.9 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHblie Eu OK
3.3 COCTOSIHMS BELIECTBA. 5 nbnnotexa 11

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

®da3oBbIe Mepexo bl

Hroro no paszneny 24

Pa3nea 4.9JIEKTPOANHAMMUKA

bu6mmoreka [JOK

4.1 10 1
DTIEKTpOCTATHKA https://m.edsoo.ru/7f41bf72
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IlocToAHHBIN

4.2 AIEKTPUUECKUH TOK. 12 1 bubnuorexa [JOK
' Toxu B pasiIuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUHIEE KOJIMYECTBO 68 3
YACOB 110 ITPOI'PAMME

10 KVIACC
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®dusuka — Hayka o npupoae. Hayunsle MeTo bl bubmorexa HOK
1 e vE e Vi https://m.edsoo.ru/f
pyRaiot p f0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM bubmrorexa [JOK
2 COBPEMEHHOM HAyYHOU KapTHUHBI MHUPA, B https://m.edsoo.ru/f
MPAKTUYECKOU JACSITEIbHOCTH JIFOICH f0c33e6
Mexanudeckoe aBuxeHne. OTHOCUTEILHOCTh bubnuorexa [JOK
3 MEXaHH4eCKoro ABvkeHus. [lepemenienue, https://m.edsoo.ru/f
CKOpPOCTb, YCKOPEHHE f0c3508
bu6moreka [IOK
4 PaBHOMEpPHOE TPAMONIMHENHOE IBUKEHHE https://m.edsoo.ru/f
f0c3620
bu6mmoreka [IOK
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUYKEHUE https://m.edsoo.ru/f
fOc372e
CBoboaHoOe masieHre. Y CKopeHue CBOOOTHOTO bubmorexa LOK
6 R https://m.edsoo.ru/f
a fOc39cc
. bu6mmoreka [JOK
KpuonuneitHoe nBuxenue. Iprxenue
! MaTepuanbHOM TOYKHU 10 OKPYKHOCTH nttps.//m.edsoo.ru/f
P Py fOc3ada
[Tpunuum oTHOCUTENBHOCTH ["asmmest. bu6mmoreka [JOK
8 HNueprmansubie cuctembl oTcuera. [lepBblii 3akoH https://m.edsoo.ru/f
Hrerorona fOc3be8
Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil. bu6mmoreka [JOK
9 Bropou 3akon HeroTOHA 1J19 MaTepuaibHOW https://m.edsoo.ru/f
TOYKH fOc3be8
Tpetun 3akoH HeroTOHA 1711 MaTepHUaIbHBIX bubmnorexa [IOK
10 T(I))qu P https://m.edsoo.ru/f
fOc3be8
bu6mmoreka [JOK
3aKOH BCEMUPHOTO TATOTeHUs. Cuiia TSKECTH.
= ITepBast KocMHUYECKas CKOPOCTh https://m.edsoo.u/f
p p f0c3d00
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena bubnuorexa [IOK
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https://m.edsoo.ru/f
fOc3el8

Cuna tpenus. Koappunment tpenns. Cuna

bu6mmoreka [{OK

13 COIIPOTHUBIICHHUS IIPU ABUKEHUU TEJIA B )KUJKOCTU https://m.edsoo.ru/f
WJIM Ta3e fOc3f76
[ToctynarenbHOE M BpamlaTebHOE IBUKEHUE bubmmoreka [{OK

14 a0CoIOTHO TBEPAOTO Tesia. MoMeHT crutbl. [Tnedo https://m.edsoo.ru/f
CHJIBL. Y CTIOBHS PABHOBECHSI TBEPIOTO TEa fOc41a6
Nmnynsc MmaTepuanbHOU TOUKU, CUCTEMBI bubnuorexa [JOK

15 MaTepualdbHbIX ToueK. Mmmynbe cuibl. 3aKkoH https://m.edsoo.ru/f
COXpaHEHHUs UMITYJIbca. PeakTUBHOE JBHKCHHUE fOc43d6
PaboTa u momHOCTS cuitbl. Kunetnueckas bubnuoreka [JOK

16 sHeprus MmatepuanbHOi Touku. Teopema 06 https://m.edsoo.ru/f
W3MCHCHUH KHHETUICCKOW dSHEPTUU f0c4502
[TorenunaneHas sHeprus. [loTeHnnanpHas
SHEPTUs ynpyro aepopMHUPOBAHHOW TTPY>KHHEI. bubmorera [JOK

17 IMoTeHMaNBHAsT SHEPTHSL Tea BOIN3H https. /. eds00. 1w/t

fOc461a
MOBEPXHOCTH 3EMJIN
[ToTeHIMaTBHBIC U HETIOTEHITUATBHBIC CHITBI.
CBs13b pabOTHI HETIOTEHITUAIBHBIX CHIT C bubmiorexa HOK

18 5 https://m.edsoo.ru/f
M3MEHEHHEM MEXaHUYECKOU SHEPTUU CUCTEMBbI f0c478c
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOHW SHEPTUHU -
JlabopaTtopHnas pabora «/cciaenoBanue CBs3u

19 paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKOM
SHEpPruu Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

KonTponsnas pabora no teme «Knnemaruka. bubmorexa HOK

20 Jlunamuka. 3aKkOHbI COXPAHEHHUS B MEXaHUKE) https.//m.eds0. it

' fOc4b74
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO- bubnuoreka [JOK

21 KMHETUYECKOU Teopuu. bpoyHOBCKOE ABUKEHUE. https://m.edsoo.ru/f
Anddysust fOc4dc2
XapakTep ABUKCHHS M B3aUMOJICHCTBUS YaCTHI]

22 BelecTBa. MoJenu CTpOeHUsI ra30B, KUJIKOCTEH 1
TBEPJBIX TEN

93 Macca monekyn. KonnuectBo BeriecTsa.

[TocTosinHas ABorapo

24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remmneparyp Llenbcus

25 Wneansheiil raz B MKT. OcHOBHOE ypaBHEHHE bu6nmoreka [JOK

MKT

https://m.edsoo.ru/f
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fOc4fde

AOcomoTHas TemMIepaTypa Kak Mepa cpeHei

bubmuoreka [JOK

26 KMHETUYECKOUN SHEPruu ABUKEHUS MOJIEKYII. https://m.edsoo.ru/f
VYpaBHenue MeHneneesa-Kiamnelpona fOc511e
27 3akoH [anbToHa. ['a30BbIE 3aKOHBI
JlaboparopHas padota «lccrnenoanme
28 3aBHCUMOCTH MEXKIY MapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3ay
bubmmoreka [{OK
H3omporiecchbl B HACAIBHOM Ia3e U UxX
29 . https://m.edsoo.ru/f
P pest f0c570e
BryTpeHnHss dHEeprus TepMOINHAMAYECKOU
. bubnuoreka [JOK
CUCTEMBI U CIIoco0bI €€ n3MeHeHus. KommaecTBo
30 https://m.edsoo.ru/f
TEIUTOTHI U paboTa. BHyTpeHHSs SHEPT S f0c5952
0JTHOATOMHOTO HJICATBHOTO Ta3a
bu6moreka [IOK
31 Buasr Tenonepenaun https://m.edsoo.ru/f
fOc5¢36
VY nenpHas TEMI0EMKOCTH BelecTBa. KoimuecTBo bubmmorexa LJOK
32 TEIJIOTHI TIPH TeIuIonepeaayue. AnuadbaTHbIi https://m.edsoo.ru/f
nporecc f0c5¢c36
. bu6mmoreka [IOK
[TepBbIii 3aKOH TEPMOJUHAMUKH H €TO
33 - https://m.edsoo.ru/f
p pott fOc5efc
. bu6mmoreka [IOK
Heo6patumocTs nporieccos B mpupoae. Bropoit
34 AKOH TCDMO THHAMHKI https://m.edsoo.ru/f
PO f0c6230
bu6mmoreka [JOK
35 [Mpunnumn nevicteust u KI/ TeruioBoii ManmuHbI https://m.edsoo.ru/f
fOc600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHEe MPOOIeMbl TETUIOIHEPT€TUKH
. bubmuoreka [JOK
O6o0matomuii ypok «MoJtekyisipHas (hr3uKa.
38 OCHOEL TeDMO yI/I:HaMI/IKI/I» ynapHas ¢ https://m.edsoo.ru/f
pMon f0c6938
bubmuoreka [JOK
KonTtponsHas padorta o teme «MomnekynsapHas
39 ¢u3mka. OCHOBBI TEPMOTUHAMUKI htps. //m. eds00. 1w/t
' PMOA f0c6a50
bu6nmoreka [JOK
[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u
40 B https://m.edsoo.ru/f
fOc63b6
41 AOCOII0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmoreka [JOK
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BO3ayxa. HacelleHHbII nap

https://m.edsoo.ru/f
fOc64d8

Tsepaoe teno. Kpucrammmyeckue u amopdHsie

bubmuoreka [JOK

42 Tena. AHU30TPONUS CBOMCTB KPUCTAILJIOB. https://m.edsoo.ru/f
XKunkue kpucramisl. CoBpeMEHHbIE MaTePUAIIbI f0c65f0
bubmmoreka [{OK
[TnaBneHue u KpucTauM3aIus. Y aenbHas
43 TerutoTa tiasiacHus. Cyomumanus e,/ m.edson. it
- YDAt f0c6708
bu6mmoreka [{OK
44 VYpaBHeHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/f
f0c6820
. bubmmoreka [{OK
OnexTpusanus Ten. JNeKTpudeckuu 3apsa. JBa
45 I8 ATCKTOHIECKIX 3aDAIOB https://m.edsoo.ru/f
a p DAL fOc6bcc
bubmmoreka [{OK
[TpoBOTHUKH, TUAIEKTPUKH U TIOTYITPOBOTHUKH.
46 3aK0H COXpaHEHUS AIEKTPUUECKOTO 3apsaa ttps://m.edse. i/t
P P AL fOc6bcc
. bubmuorexa [JOK
B3anmopneunctsue 3apsnoB. 3akoH Kynona.
47 ToYeuHBIN IEKTPUIECKUN 3aps] https.//m.edson. (Wt
P PAL fOc6eed
Hamnpspxkénnocts anextpudeckoro nosist. [IpuHiun bubmuorexa [JOK
48 CYIIEPITO3HITNH IEKTPUUECKUX ToJIeH. JInnun https://m.edsoo.ru/f
HaInpsHDKEHHOCTH fOc6df2
bu6mmoreka [IOK
PaboTa cui a1eKTpoCcTaTHIeCcKOro moJsl.
49 [orenmman. Pa3HOCTh MOTEHITATIOB htps.//m.edsoo. A/t
e ! 0c6f00
[IpoBOAHMKHM U AUDIICKTPUKH B bubnuoreka [JOK
50 3JIEKTPOCTATUYECKOM MoJie. Jlusnexkrpuueckas https://m.edsoo.ru/f
MIPOHUIIAEMOCTh f0c7018
bu6mmoreka [JOK
51 DnekrpoeéMkocTb. Konnmencarop https://m.edsoo.ru/f
fOc7126
. bubnmuoreka [JOK
DIEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
52 DHeprus 3apsKEHHOTO KOHACHCAaTopa https://m.eds00.r/t
priti 5ap A P f0c72c0
53 JlaGopaTtopHas pabdorta "H3mepeHue
EKTPOEMKOCTH KOHJEHcaTopa”
[IpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMPOBAIBHOTO ammapara,
CTpYWHOTO MPUHTEpA. DNEKTPOCTaTUYECKas
3amuTa. 3a3eMIeHIe AIEKTPOprOOpoB
55 DNEKTpUUECKUH TOK, YCIOBUS €r0
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cymectBoBanus. [locrosuubii Tok. Cuna Toka.
Hanpsokenne. Conportusienue. 3akoH Oma ais
y4JacTKa Lenu

[TocnenoBaTenbHOE, NapaieIbHOE, CMELIAHHOE
COeIMHEHHE MTPOBOAHMKOB. JlabopaTtopHas paboTa

bu6mmoreka [{OK

% «3ydeHne CMEIanHoro COeIMHEHUS tps://im.edso0. it
fOc74f0
PE3UCTOPOB»
PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. 3aKOH bubmorexa HOK
o7 Jixoyns-JTera https://m.edsoo.ru/f
f0c7838
3axoH Oma Juis OJIHOM (3aMKHYTOM)
3NEKTpUUECcKOM 1enu. KopoTkoe 3aMbIKaHHeE. Bubnuoreka [IOK
58 Jlabopatopnas padora «M3mepenne I/1C https://m.edsoo.ru/f
HCTOYHUKA TOKA U €T0 BHYTPEHHETO fOc7ae0
COTIPOTHUBIICHUSI
DIIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAJIOB.
59 3aBUCUMOCTD COMTPOTUBJICHUSI METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIMMOCTh
60 DneKTpuuecKuu ToK B Bakyyme. CBoUCTBa
AIIEKTPOHHBIX MTyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs Bubmmoreka ITOK
61 poBoAUMOCTh. CBOMCTBA P—N-Tiepexo/ia. https://m.edsoo.ru/f
[TomympoBOAHMKOBEIE TPHOOPHI fOc84ae
DJIEKTPUYECKUH TOK B paCTBOpaXxX U paciuiaBax Bubmmoreka ITOK
62 AIEKTPOJIUTOB. DIICKTPOTUTHIECKAS https://m.edsoo.ru/f
JUccoluanus. JIEKTPOIU3 fOc82ba
DIEKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U bubmorexa LHOK
63 HECaMOCTOSITENbHBIA pa3psa. Mosnus. [1nazma https://m.edsoo.ruif
' ’ fOc84ae
DnexTpuyeckue npudopbl U YCTPOMCTBA U UX Bu6nuoreka [LIOK
64 npakTHYeckoe npumeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/f
0€30MacHOCTH fOc86fc
bubnmuoreka [JOK
65 O06006mamui ypok «IeKTPOITHAMUKA https://m.edsoo.ru/f
fOc88be
KonTtponsHas paborta o Teme «IeKTpOCTaTUKA. Bbu6nuoreka [LIOK
66 ITocTostHHBIN dEeKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/f
pasIUYHBIX Cpeaax» fOc8a8a
PesepBHriit ypok. KonTpoipHas paboTta no teme bubmotera [JOK
67 T — https://m.edsoo.ru/f
fOc8c56
68 PezepBHbIil ypok. O0oOmmIaoNnuii ypok no reMam bubnuorexa [IOK
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10 kmacca

https://m.edsoo.ru/f
fOc8f6c

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

68
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YYEBHO-METO/JUMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIbBHOI'O
MNPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» ®dusmka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

* A.IL. PeimkeBuy. COopHUK 3ama4 1o husuke. MockBa, [poda, 2005 - 2019 1.

* Coopuuk 3amau o ¢usuke i 9 — 11 xnaccos. CocraButens [.H. CrenanoBa. M.:
«IIpocsemenuey», 1996 r.

* 3amanus o6pasoBarensHOro nopraia Pemry EI'D

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

* I'.5l. Maxumes, b. b. Byxosues, H.H. Corckuit ®uzuka 10 k1. ®uzuka 10 xnacc. bazosbrit u
yriyOJieHHBIN ypoBeHb. YueOHuk. Mockaa. [Ipocsemienue, 2020

* T'.5. Makumes, b.b. Byxosnes, B.M. Yapyrun ®u3uka 11 xnacc. ba3oBbliil u yrinyOneHHBbIH
ypoBeHb. YueOHuk. Mockga. [Ipocsemenue. 2020

* A.IN. PermkeBud. COoopHUK 3a1a4 1o ¢usuke. Mocksa, poda, 2005 - 2019 1.

* O.N.I'pommieBa. CoopHUK 3amau no ¢usuke. 10-11 xkmaccer, Mocksa, "Dk3amen", 2015r.

* Coopnuk 3amay no ¢pusuke mist 9 — 11 kmaccoB. Cocrasutens [.H. Cremanosa. M.:
«IIpocsemenney, 1996 r.

* 10.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 knacc. [Tocobue ans
o01eoOpazoBaTeNbHBIX opranu3anuii. Mocksa. [Ipocsemienue. 2015

* 10.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 kmacc. [Tocobue ans
0011e00pa3oBaTebHBIX Opranu3anuid. ba3zoBeiil u yriyoaeHHbIN ypoBeHb. MOCKBa.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - connanbHas ceTh pabOTHHKOB 00Pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - ¢pectuBanp megarorudeckux uaei

«OTKpBITBIN YPOK».

4 http://www.fizika.ru/ - caiit st yuuresnei GU3NKA U UX YIEHUKOB.

5 http://www.physics.ru/ - matepuaisi o pusuke.

6 www .ege .edu.ru - uadopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu .ru / - exunas xomnekius I{OPos






