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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPeOOBaHUM K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpernojaBanus yyeOHoro npeamera «®Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydvatoniuxcs 10 kiacca npu o0y4eHUH ux
¢u3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO MOJXOJA.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanuasm PIroOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3ylbTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pean3aluu MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAy4YHBIMU Yy4eOHBIMH mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, peIMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma mo Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TIPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamMera «Dusuka» 1o rojgam 00ydeHusl.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
KayecTBE yuyeOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIAJl B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOIIHMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueil. Vcmonbp3oBaHME W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTE€pUAIOB C 3aJaHHbIMH CBOWCTBAMM W JIPYTHX.
W3ydyeHue (uU3MKHM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (pOopMHpOBaHHE YMEHHUIl NPUMEHSTH
HAy4YHBII METO]I TO3HAHUS IPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIIET0BaHUN.

B ocHOBYy Kkypca ¢usmku 11 ypOBHS CpeaHEro oO0mero oOpa3oBaHHS
MOJIOXKEH pAX HAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesn cenmepanuzayuu. B COOTBETCTBMM C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBisercs
(dbopMHUpOBaHUE TPEACTABICHHH O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIICCTBE W
noJie.

Hoes eymanumapuzayuu. EE peanmszanus mTpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TOTEHIMana (U3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3nkn ¢ pasBUTHEM OOIIeCTBa, a TaKkKe C  MHPOBO33PCHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuxnaonoii  nanpasnennocmu. Kypc ¢dusukum  mnpeamnonaraer
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHX MPUIOKECHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTHYECKUM TIpobiIeMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TCXHUKH W TEXHOJOTHH, a TaKXKe OOCYXICHHS
npobJIeM palmoHATBFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOIlero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHUH, MJi1 OIKCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00Yy4YaromuXcsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKH — 93TO HCIOJIb30BAHUE  CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX OKCICPUMEHTOB U JIaOOpaTOpHBIX pador,
KOTOpBIC B MIporpaMMme 1o (pusuke oObeIMHEHBI B OOIIMA CIUCOK YUCHUYCCKHUX
MpakTU4YecKux padoT. BriaeneHne B yka3zaHHOM TmepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJSL W  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO Ipoliecca HUCXOAS M3 OCOOCHHOCTEH IUIAaHMPOBAHUS H
ocHamieHuss kabwHera ¢Qusuku. Ilpu dTOoM obOecmeunBaeTCs  OBIAJICHUE
OOy4JarOMMMICS yYMEHHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPCHWsS, HMCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH W TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpioe BHMUMaHWE yAeNsSeTCs PEIMICHUIO PACUYETHBIX M KaYeCTBEHHBIX
3amad. [Ipu 3TOM myis pacd€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/7a9d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEITBIO, MTO3BOJISIONINE MPUMEHSATh N3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jiefia Kypca, TaK W HHTETpUpys 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbhIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCleYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
bu3UKHM Ha YPOBHE CPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSAX HHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKIA. B kaOwHeTe (U3WKU JTOJDKHO OBITH
HeoOxoauMoe JlabopaTopHOoe OOOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PadOT M JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopynoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M OOECIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (DHU3MKE KIHOYCBBIX JCMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUH M  MPOIECCOB, OMIUPHUYECCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe 00OpyIOBaHWE I YYEHUYECKUX TMPAKTHUYECKUX padboT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThyecKue KOMIUIEKTHI
1a60paTOPHOTO OOOPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpHUid.

OCHOBHBIMH HEJISIMU U3Y4YEHUS (PUBHKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUA OOYYAIONIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE IMPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmupoBaHHe HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HU3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanne ymMeHUN OOBSCHATH SBICHHS C HCIOJB30BAaHUEM
bu3HUeCKNX 3HAHUM W HAYIHBIX JIOKA3aTEIHCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PUKMKHU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs penieHueM CIeNyIoNnX 3a7ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpPeaHEro o0IIero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUU TPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OoOBsicHEeHHUsI (PU3UYECKHX SBICHUA B TPHUPOAE U ISl TPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznueckoil MoOJENbl0, 3aJady, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3ganue GU3NUeCcKOl MOJENH, aleKBaTHON YCIIOBUSAM 3a/1a4H;

e TIOHMMaHWe (PU3UYECKHUX OCHOB WM MPHUHIIMIIOB JEHUCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOAAMHU CaMOCTOSITEIBHOIO IUIAHWPOBAHHS M TPOBEACHUS
(¢u3MUecKNX HKCIEPUMEHTOB, aHAlIM3a W HWHTEpIpeTanuu uHOOpMaIuy,
OTIpeJIENICHHs] IOCTOBEPHOCTH TOJYYEHHOT'O Pe3ysbTaTa;

e CO3[IaHUE YCIIOBUU IIJISi Pa3BUTHUSI YMEHHUI MPOEKTHO-HUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JeATETHHOCTH.

Ha wu3yuenne ¢usuku (6a30BbII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero

obpaszoBanus oTBoAUTCS 68 vacoB: B 10 kitacce — 68 yacoB (2 yaca B HEZCITIO).

[Ipennaraemspiii B mporpamMme 1o (U3MKE TMEepeueHb JTa0opaTOPHBIX U

NPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
pOBEJICHUs JIa0OpaTOPHBIX PAOOT W OMBITOB C YYETOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yUYarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupoze. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 53KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOoHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIHOIEH.

Jlemoncmpayuu

AnHanoroBele W UU(PPOBbIE HU3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[TepemMerienne, CKOpPOCTh (CpeHSSI CKOPOCTh, MT'HOBEHHAass CKOPOCTb) U
YCKOPEHHE MaTepUAIBHONW TOYKH, UX MPOEKIIMM HA OCHU CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTU  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHne. Y CKopeHue cBOOOTHOTO TaIeHHUs.

KpuBonuneitnoe  aBwxkeHue. [IBUK€HHME  MarepualbHOW TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOe yCKOPEHHUE.

TexHuuecknue yCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBU>KEHUE CHAPSJIOB, LICNIHBIE U PEMEHHBIE IEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WIUTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune NBMKEHUS IIapuKa B BI3KOW HKHUJIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

IIpuamun  otHocutensHOocTH  'anmunes. Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akon Hbrotona
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HploTOHA [1J11 MaTepUalIbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna T1sokectu. llepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokos, ckoybxeHus:, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIEHUA NPU IBHX)KECHUU TEJa B KUJIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpaumieHud. [lmewo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepLUU.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBrxeHUs: Opycka Mo HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTU CWJI YHPYTOCTH, BOSHUKAIONIUX B MPY>KUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepualnbHOW TOYKU (Tena), CUCTEMbl MAaTepHUAIbHBIX TOYEK.
NMnynbe cunbl ¥ U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXpaHEHUsS HMIYJbca.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpyro
neopMUpoBaHHONW  mpyxkuHbl.  [loTeHUManbHass JHEpPrus Tena  BOJMU3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE INMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETUUECKYIO M 0OpPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCoNOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBs3u pabOThl CHIBI ¢ U3MEHEHHUEM MEXaHMUYECKOW IHEPTruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. Ocnosvt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKONM TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwxkenue. ubdysmus. Xapakrep ABWKCHHS W
B3aUMOJICMCTBUS YaCTHUIl BemecTtBa. Molenu CTpO€HUs Ta30B, KHUAKOCTEH U
TBEPBIX TNl M OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieil. Macca u
pasmepsl MoJiekyi. KonumdectBo BeniectBa. [loctossHaas ABoraspo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mogens  upeansbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSAPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETMYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dYactull rasa. l[llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanelpona.
3akoH [lanbroHa. M3omponeccsl B UACATLHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HWJEaJbHOIO TIasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

Ornpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXKAY IMApaMETPAMU COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U crIoco0bI e€ m3MeHeHus. KonmuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MACAaNbHOrO  Tra3a.  Buael  Temionepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHUE. Y IeJIbHAs TEINIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. llepBwili 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akOoHAa TEPMOJMHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMOCTh MPOILIECCOB B MPUPOJIE.

TermoBele  MammHbl.  [IpuHIUOBL ~ OEWCTBHST  TEIJIOBBIX — MAIIMH.
[IpeoOpa3oBanus HSHEpPruM B TEIUIOBBIX MammHaX. Koaddumumert mone3Horo
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdduiumeHT mone3Horo
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEMbI TEIUIOIHEPTEeTUKH.



TexHuueckue yCTpPOMCTBA MW TMPAKTUYECKOE TPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Tejla MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHHUs (BUIEOAEMOHCTPALUSA).

N3meneHne BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tella Mpu Teruionepeiaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoonvt

[TapooOpa3zoBanue u KoHjeHcarus. Vcrnapenue u kurieHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsl BJAXXHOCTh BO3/yxa. HachllleHHBIM map. YaenbHas TemoTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble MaTtepuanbl. l[lnaBienune u
KpUCTaITU3anus. Y nenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErI0OBOro 0anaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYUYEHHUS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie padomuvl

N3Mepenne OTHOCUTENIBHOM BIaKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBOJHUMKHM, OUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh 3nekTpudeckoro moist. [Ipunnun



CYIIEpHO3UIMU DIIEKTPUYECKUX ITOJIeU. JIMHUM HanpsyKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moisg. llorennman.  Pa3zHocThb
MOTEHIUAN0B. [IpOBOOHUKM H AUANEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.
JlupnexkTpuyeckass IPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJAEHCATOPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHUECKas 3allluTa, 3a3eMJIEHHUE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMUPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAaAH
IJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuina toka. [IocTOsSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, apalIEIbHOE, CMELIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH J[koyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTPOJBUKYIAsi CUJIa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

ONEKTpOHHAsl  MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  pacIiulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIEKTPOIIU3.



DJIEKTpUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckne yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAT, WMCTOYHUKU TOKA, OJJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYIIPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTH COMPOTHUBIICHUS IWJIMHAPUYECKUX MPOBOJHUKOB OT JJIHHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEeKTPOABIXKYIIEeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOIBHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCymecTBISETCS C
y4E€TOM COJIEpKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMBbl ypaBHEHWH, JuHEWHas (yHKIIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBIKEHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TEIMIOBbIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, J3JIEKTPOIMTHYECKAS AUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HUCIOJB30BAHMEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUANOB, B TOM YHCIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATHYECKas 3alllMTa, 3a3eMJICHHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOOPHI,
AIEKTPOOCBETUTEIbHBIE npuOopHl, rajbBaHUKa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHoOro mpenMera «®Pusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEIAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3ybTAaThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0KHBI
OoTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalIIMUXCA PYKOBOACTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCKIACHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaaaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UITUU 00YUYarOIIErocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUATILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHUCJE B
NESATENBHOCTA YYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOU NeATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKH HA IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHHS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKON KYJIbTYphl, OCO3HaHHE TIJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 QUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAY4YHOW JAEsTeNbHOCTH, TOTOBHOCTH B TIpoOlecce
u3ydeHus: (QU3UKH ~ OCYUIECTBIISITh  MPOCKTHYIO U HCCIEJOBATENIbCKYIO
NEeATENbHOCTh NHNBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBATh W aKTyaIM3HpPOBaTh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh IENU JEATEIHHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pacCMaTpPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATH PUCKH TTOCIEICTBUI IEITEIbHOCTH;
KOOPJWHUPOBATh W  BBHIMONHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HECHHBIX TIPOOJIEM.
Ba3oBble ucciienoBarejbCcKue AelCTBUA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATUSIMHA U METOJaMU
bu3nUecKol HayKu;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOESKTHOW AESATENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY IOUCKY
METOJIOB peIIeHHs 3aJad (U3HUECKOTO COACP)KaHUS, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETald, MPeoO0pa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHKCJIE MPU CO3JJaHUU YUYE€OHBIX TPOEKTOB B 00s1acTU (PU3UKH;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3WpPOBATH 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelICHHs, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyNIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa30BaTEIbHON
JESITEILHOCTH, B TOM YHCJIC IPU U3YUYECHUHN (PUUKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 00IacTh
KHU3HEICITEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4M, JOIYCKAIOLME AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALMU (PU3NYECKOTO COAEPIKAaHUS U3
MUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIATH IOMCK, aHAJIU3,
CUCTEMAaTU3allMI0 U HHTEPIpEeTaluio MH(OPMALMK Pa3IUYHBIX BUAOB U (GopM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCTOJb30BaTh  CpPEeACTBA  MHPOPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ CcoOJrofiecHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, pPEecypcocOepeXeHMs, TpPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAEp’KaHUs B Pa3IUYHBIX (QopmaTax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(GopMy peacTaBICHNUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiCTBUS:
OCYLIECTBIIAITH OOIIEHME Ha ypokax (U3UKK ©U BO  BHE-YPOUHOM
NEATEbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(DJIMKTHBIX CUTyallud W CMsr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pEHHUA C HCIIOIB30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA MO €€ IOCTHKCHUIO: COCTAaBJIATH IUIAH JEHUCTBUU,
pacupenensiTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOET0 BKJIAJa MU KaXXIOI'0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WAECU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, MPOSBIATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEbHOCTh B 00JIACTH
(GuU3MKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHBIE 3a/1a4H,

CaMOCTOSTEIILHO COCTABJISITh IJIAH PEIICHHUS PAcYETHBIX W KaYeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIMpATh paMKHU y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;,

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINH B 00JacTH
(Gu3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIQJICTh  HABBIKAMH  TO3HABATENBHON  pediekcnn Kak  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA ¥ MBICIUTEIBHBIX TMPOIECCOB, WX PE3YJIbTATOB H
OCHOBaHU;



MCITOJIB30BaTh MPHUEMBI pe(ICKCHH IS OIEHKH CUTYaIldd, BEIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NMPHHHUMATHh PEIICHUS 10 WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIW3e pPe3yIbTaToB
TESATEITBHOCTH;

PUHUMATH CeOsl, TOHUMAast CBOM HEJOCTATKH M IOCTOWHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIW3€ pPe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OMINOKH.

B mporecce MOCTHKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOOIero oOpa3oBaHUS Yy OOyYarOIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAITBLHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAIBLHOM cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh aJalnTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K TOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeHCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSIBIISATh HHTEPEC U pa3perniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kiiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax poyib U MECTO (PU3NKKA B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOIEM;

YUHUTHIBATh TPAHUIIBl MNPUMEHEHHS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MarepualibHasi TOUKa, HHEpIUalbHasl cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPIIOE TEJIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHur HPU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3MUECKUE SIBJICHUS (MPOIECChl) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJIEHHE TeJ, JBW)XEHUE MO0 OKPYKHOCTH, HHEpIIHs,
B3auMojiercTBue Tel, Auddy3us, OpOyHOBCKOE JBMKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3alMs, KHUIICHUE,
BJIYKHOCTb BO3/IyXa, MOBBIIICHUE JIaBJIICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBS3b MEXJAY NapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALIUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ys (PU3UUYECKUE BEITUYWHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUJia,
UMITYyJIbC Te€Ja, KMHETUYEeCKash SHEPrus, MOTEHIMAIbHAs YHEPTHs, MEeXaHU4YecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OIMCAHUHM TPABUIBLHO TPAKTOBATh
(U3UYECKUII CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3HYECKYIO BEIIMYUHY C APYTUMU
BEJTMYMHAMH;

OTHUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TEJI M TEIUJIOBBIC SIBJICHMUS,
UCTIONB3Yyad (U3MYECKUE BEIWYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrUsl XaOTHUECKOTO JABUIKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIIOThl, BHYTPEHHSIsI HSHEprus, padoTa rasa,
KO3} (OUIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENs; IpPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMbIX BEJIWYUH, WX
o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JITAHHYIO
(Gu3MYECKYI0 BEIIMUMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIE JIEKTPUUYECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUYHMHBI: DJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONMHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAYECHHUS W EIUHUIIBI; YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UUECKYI0 BEIHMUUHY C APYTUMH BEIMUYNHAMU;

aHANMM3UPOBATH (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHOTo TsiroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXaHUYECKONW DHHEPruM, 3aKOH COXPAHEHHsS HMIIYJIbCa,
MPUHIUIT CYNEPHO3ULIUA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIPHO-KUHETUYECKYIO TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEW KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANIEKTPUUYECKOTOo 3apsija, 3akoH KynoHa, npu 3TOM pa3inyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHWE U YCIOBUS (TPAHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIMILI JCHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuvaTh YCJIOBHsS MX O€30MMaCHOTO HCIOJIb30BAHUS B
MMOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (PU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh TmpodlieMy/3aadyy U TUNOTE3y Y4eOHOTrO  DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT WU
(GopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC M3MEPCHUS (PU3NUYSCKUX BEIUYHH, TIPU
STOM BBIOMpAaTh ONTHUMAJBHBIH CIOCOO0 M3MEPEHUS M HCIIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXJY  (U3HYECKMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GUKCHpPOBaTh PE3yJbTAThl IMOJYYCHHOW 3aBUCUMOCTH (PU3NYSCKUX BEIMYUH B
BUJIE TAOJIUIT U TpaMKOB, JIEJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMS;

coOro/IaTh TpaBuiIa OE30MacHOTO TpyJa MPH MPOBEICHUHN HCCIICIOBAaHUN B
pamMKax ydeOHOTO OKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEICKOW U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BBIOMPATh (DU3NYECKYI0 MOJCNb, BBIICIATh (U3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE Il €€ pelleHHs, TPOBOAUTH PACUYEThl M OIICHUBATh PEaJIbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXJACHHM C OMOpOol Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABICHUSI Y4eOHON M HAYYHO-TIOMYJIAPHON MHGOPMAIHMH, TTOTYyYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MMPUMEPHI BKIAJa POCCUUCKHUX H 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (M3WKE B TOBCEIHEBHOW >KH3HU
TSt o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYESCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B Tpynme C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIQJI KQXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bu6mmorexa [IOK
11 ®u3KKa ¥ METOJIbI HAYYHOTO TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flmamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHECHUS B MEXaHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYISAPHO-KUHETUYECKOI 9 1 bubmmorexa LIOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bubmmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKkTpudecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IIMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI
pecypchl
®du3nKa — HayKa 0 IPUPOJIE.
1 Hayunrie MeTZ;LI HOSH:HI/ISI 1 bubnmorexa LHOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb 1 mecTo ¢usuku B
9 (hopMuUPOBaHUHN COBPEMEHHON 1 bubnmuorexa [JOK
HAay4YHOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe IBMKEHHUE.
OTHOCHTENBHOCTh MEXaHHUYECKOTO bubnuorexa [JOK
3 1
nerokenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
4 PaBHOMEpHOE IpsAMONIMHEHOE 1 bubmuorexa [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE MajieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOJHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOe ABUXKEHUE.
7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun oTHOCUTENBHOCTH [ amuiies. 1 bu6nmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
IlepBbiii 3ak0oH HbproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bubmmoreka [IOK

9 CYIIEPIIO3UIINY CUI. BTOpO# 3aK0oH
yrep H p . https://m.edsoo.ru/ffOc3be8
HrproTona nst MaTepraibHONM TOUKH
Tperuii 3akoH HeroToHa 11t bubmmoreka [IOK

10
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOro Tsrotenus. Cuna

11 TsokecTd. IlepBas kocMHuuecKas bubmmorexa [JOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenust. KordbdbunueHT tpeHus.

13 Cuia C§H OTI/IBneI({bI/(Iif)I npu BI/IE(G:HI/II/I bubmorexa HOK

p pHA https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH HIIU rase
[TocrymarenbHOE W BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeJa. bu6mmoreka [JOK
Mowment cuibl. ITnedo cuitel. YcitoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [JOK
WMiynbsc cuiipl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
uMIynasca. PeakTuBHOE IBMKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckast sHEprust MaTepuanbHON bubnmoreka [JOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEpruun

17 [loTreHuunanpHas SHEPruUs. bu6nmoreka [JOK
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[ToTenumanpHast SHEPTUS YIPYTO
nehopMUpPOBaHHON TPYKHUHBI.
[NoTrenumansHas SHEPrHs TeNa BOIU3H
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKON
SHEPTHUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnasi pabota
«MccnemoBanue cBsi3u pPabOTHI CUITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha MPUMEPE PaCTsHKEHUS
PE3MHOBOTO JKT'yTa

20

KonTtponbHas padoTa mo teme
«Kunematuka. J{lnHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPHBIX TEN

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IlocTosHHas ABoraz[po

24

Tennosoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remmeparyp
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Lenbcus

Wneanpusii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcouroTHas TemMIiepaTypa Kak Mepa

26 CpeaHENd KUHETUYECKOM SHEPTUU bubnuorexa [JOK
JBAKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanmne 3aBUCUMOCTH MEXITY
napaMeTpamu COCTOSIHUS
Pa3peKeHHOTO raza»

29 H3omporiecchl B UI€aibHOM ra3e u ux bu6mmoreka [JOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U

30 crtoco0n1 €€ m3meHenus. Koamuectso bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEAIbHOTO
raza

31 Bupl Teronepenaun Eubmiorexa ITOK

https://m.edsoo.ru/ff0c5¢36
VY aenpHas TEIIOEMKOCTD BEIIECTBA.
32 KonunuecTBo TennoTel npu Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHbIN MpoIiece

33 [lepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc

34 HeoOpatumocTs npoiieccoB B bubnuorexa [IOK
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npupoje. Bropoii 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun pevicrBusa u K11 renosoit

bubmmorexa [IOK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KIT/{

37 DKojorudeckue npooeMsl
TETIOIHEPTEeTHKH

38 O6o06matomuii ypok «MomnekymsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa 1o teme

39 «MonekynspHas pusnka. OCHOBBI Bubmmorexa LIOK

YIEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre 1 KOHIECHCAITHS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTH BO3ayxa. HackIeHHbli bubmorexa HOK

AYES- B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEeHHbIE MaTepHalIbl
[1naBneHue U KPUCTATUTHIALIMSL.

bubmuoreka [JOK
43 VaenpHasg TemnoTa INIaBICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCILIOBOTO Larea https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aius Tei. DNeKTPUIECKUI bubnmnoreka [JOK

3apsn. I[Ba BUJA SJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsI0B

[IpoBOIHUKH, TUBNEKTPUKHU U

bubmmoreka [IOK

46 MOJIYIPOBOJHUKH. 3aKOH COXPaHEHHUS
YHpOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsijia
BsaumoneiicTBue 3apsiioB. 3akoH
. . bubnuorexa [JOK
47 Kynona. Toueunslil 21eKTpHUYECKUI
https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpsisk€HHOCTB 27IEKTPUYIECKOTO
48 noJia. [IpuHImn cynepno3uiuu bubnuorexa [JOK
AIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ffOc6df2
HaANPsKEHHOCTH
PaboTa cuit aeKTpoCcTaTHYecKoro
49 noJs. Ilorennuan. Pa3HocTs bubnmorexa LOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIHATIOB
ITpoBOAHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM nonIe bubmiorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckas MpOHUIIAeMOCTh
bu6mmoreka [JOK
51 Onexrpoémroctsh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIOCKOTO
52 KOHIEeHcaTopa. DHEPrus 3apsLKEHHOTO bubmotera [JOK
8 pa. P P https://m.edsoo.ru/ffoc72c0
KOHJICHCaTopa
53 JlaGopaTtopHnas padota "M3mepenue
EKTPOEMKOCTH KOHIeHCcaTopa”
[IpuHIMIT AENCTBUSA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

afmapara, CTpyiHOTro IpuHTepa.
DnexTpocTaTHUecKas 3aluTa.
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3azemiieHHE AIEKTPOIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma s
ydacTka Henu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOHUKOB. JIaboparopHas pabota
«M3ydeHnune cMenranHOTO COSAMHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIITHOCTH IEKTPUIECKOTO
TokKa. 3akoH Jxoynsa-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1151 TIOJTHOM (3aMKHYTOH )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJIC ucrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas MPOBOJAUMOCTb TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTb

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBoJicTBa AIIEKTPOHHBIX IIYYKOB

61

[TomynpoBoiHUKH, WX COOCTBEHHas U
npuMecHasi mpoBoauMocTh. CBoICTBa
p—n-nepexona. IloaynpoBoiHHKOBBIE
puOOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUYECKUI TOK B pacTBOpax U
pacIiaBax 3JI€KTPOJIUTOB.

bubmuoreka [JOK

62 DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa mo teme

66 «nekrpocraruka. [locTossHHBIN 1 bubnuorexa [JOK
3JeKTpUuUecKuid ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»
PesepBHbiit ypok. KonTposbHas bubnunoreka [JOK

67 1
paborta no Teme "DNeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbiit ypok. O60061matonmii ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» ®usuka / Kacessaor B.A., O0O1iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTBIO

«APODA»; Akmonepnoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JJJIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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