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INOACHUTEJIBHAA 3ATINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil TporpaMMbl BOCHHUTAHHS W KOHIEIIMU TMPEMoJaBaHUs y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3anusx Poccuiickoii  denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHbl Mupa oOyuarommxcsi 10 kmaccoB mpu oOydeHuu ux (u3Mke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. IlporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOJUMOCTb peau3alii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpEAMETHbIE, IpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwHs.

dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPUPO/IbL, BHICTYIAsl B KAUeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe BSHEpreTHKH, TPaHCIOpTa, OCBOCHHMsSI KOCMOCa, IOJy4YeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. 3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHINOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypcC SIBJSETCS JJOTHUECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3zesioB (pU3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeanonaraet 3HakOMCTBO C ITMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpIKaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM pPallMOHAIBHOTO IPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEeTHEro oOmero o0pa3oBaHUS
SABISIIOTCS  pu3udeckue Teopu (HOpMHUPOBAHHME MPEACTABICHUM O CTPYKTYpPE MOCTPOCHUS
¢usnueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJISI ONMMCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MMOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETro 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme 1o (usnke oOBEIUHEHBI B OOMIUN CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHaleHHs KabuHera (usuku. [Ipu s3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YAENSETCS PELICHUIO PACUETHBIX M Ka4eCTBEHHbIX 3az1ad. [Ipu saTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/J1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. J[1s KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJeNu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro LuKiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTA00PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE 000py/0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M OOECHEUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMme 1o
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX padoT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY H3yYEHUIO
NIPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBSCHATH SIBICHUS C UCTIOIH30BaHUEM (PH3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (HU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTxkeHne 3TUX Iiesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3afad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpeIHEro o0Iiero o0pa3oBaHuUs:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAst MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MNPUMEHITh TEOPETHUYECKHE 3HaHUSA M OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeJIbIO, 3aJlay, MOJpPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3JaHHe (PU3NYECKOM
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oO0IIero oOpa3oBaHUS

orBoautcs B 10 kimacce — 68 vacoB (2 yaca B HEJEIIO).

[Ipennaraemslii B mporpamme mno (Gu3nke nepedeHsb 1adbopaTOPHBIX U MPAKTUYECKUX paboT

SBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOCHHOCTEN 00yYarOIuXCsl.

COJAEP) KAHUE OBYUEHUSI
10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®u3nka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pusndeckux siBJIeHU U mpoieccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIBl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Llemoncmpayuu

AHanoroBbie U ITU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBUKEHHE. OTHOCHTENBHOCTh MEXAaHWYECKOro JBWxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloXKeHHe NepeMelleHnil u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMONIMHEHHOe NnBIKeHue. ['padmku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELIEHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOonHOe majeHue. Y CKopeHrue CBOOOHOTO TaICHUS.

KpuBonunelinoe nBwkeHue. JIBrokeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas CKOpocThb. Ilepuon u
yactoTa obpamieHus. LlenTpocTpeMuTeNnsHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MTEpEIadH.



Jlemoncmpayuu

Mopeinb cucteMbl OTCUETA, WILTIOCTPALAS. KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBr>keHus Tenna, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTATBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIGHMSI — MEXIYy — MYTAMH,  I[POHJACHHBIMM  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHBbIC IPOMEXKYTKM BpPEMEHH MpPU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

W3yuenue ABMKEHUS IIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ["anmuies. [lepBoiii 3akoH HbptoToHa. HEpianbHbIE CUCTEMBI
oTcuéra.

Macca Ttena. Cuna. Ilpunumun cynepno3uumu cui. Btopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [I711 MaTtepHalIbHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIbXEHHUs U cuia TpeHus nokos. Koagduiment tpenus. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B KUJKOCTH WM raze.

[TocTynarensHOE U BpalarelbHOE ABUKEHNUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpaieHusa. [lmedo cumbl. YcinoBus paBHOBeECHs
TBEPAOIO TeJIA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AepOopMaIiui.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomol

W3ydenue ABm>keHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKoHbl cCOXpaneHusn 6 MexanuKe

NMnynbsc MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMIynbe cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIIIHOCTH CHITBI.

Kunetndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHMH KHHETHYECKON
SHEPTUH.



[TorennmanbHas sHeprus. IloTeHnManbHAsA SHEPTUS YIPYTO 1e(HOPMUPOBAHHOM MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbBle U HEMOTEHIHMAIbHbIE CUJbl. CBs3b pabOThl HENMOTEHIMAIBHBIX CHII C
V3MEHEHHUEM MEXaHNYECKOM HEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUS MEXAHUYECKOM YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA U IPAKTHYECKOE NPUMEHEHHUE: BOLOMET, KOIED, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOJIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHEM MEXAaHMYECKOM SHEpruu Teia Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaast puM3MKa M1 TePMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopUul

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X ONBITHOE 0OOCHOBAHMUE.
bpoyHnoBckoe aBwxkenue. Auddysus. Xapaktep IBHKEHUS M B3aUMOJCHCTBHS YaCTHUIL
BemecTBa. MoJlend CTPOCHHS Ta30B, JKUIKOCTEH M TBEPIBIX TEel M OOBSCHEHHE CBOWCTB
BELIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Moiekyn. KommdecTBo BelecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUYECKOH TEOPHH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHell KHHETHYeCKOM »Hepruu
TEIJIOBOTO JBW>KeHMs dactull rasa. [llkama Ttemneparyp KensBrHa. ['a30Bble 3aKOHBI.
YpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccsl B MACAJIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHne U30IPOLIECCOB: U30TEpMa,
u30xo0pa, nzodapa.

TexHUuyecKkue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeEIIeCcTBa, Qororpaduu MOJEKYI
OpraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JTBH)KEHUSI.

Mognens onbita llTepHa.

OnpIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBUS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEAIBHOIO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHH o00béMma
KOMHATBHI, IABJICHHS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckas cucTteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemnoTel U padota. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaIbHOIO ra3a. Busl Teronepenayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIUIOEMKOCTBH BeIecTBa. KoM4ecTBO TEIIOTHI IPH TEIUIONEPEIaye.

[Tonstue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMonuHamuku. IlpumeHenue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K H3ompolueccaM. I'padudeckas naTepnperanus paboThl rasa.



Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoIe.

TeroBeie MamuHbL. [IpuHIUIIBL AEHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeroBeIX MamuHax. Koadduuuent nonesnoro aeiictBust teruoBoid mammubl. Lukin KapHo n
ero K03 GUIUEHT MOJIE3HOTO ASHCTBUS. DKOIOTHYECKHE MPOOIeMbl TEINIOHEPT€TUKH.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3meHenue BHyTpEeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpu TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne w KoHIeHcamws. Mcmapenune wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHnHblil map. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHH30TPONHUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramnsl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHHuecKkne yCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTHUU  IIOJIyU€HUS COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HAaHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmronenne HarpeBaHus ¥ MJIaBIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anuusa Tel. OJIEeKTpUYecKuil 3apsan. JlBa BHUIA BJIEKTPUYECKHX 3apsigoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil  3apsj.
Onexkrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousid. [lpuHmun cyneprno3unun
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUUECKOTO TOJIs.

PabGora cunm oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTh  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsyKEHHOI0 KOHJIEHCATOopA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOPOB, KOHAECHCATOpP, KOMUPOBAJIBHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIEKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOH/IEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOoKa. MICTOYHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VaenbHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapamieabHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) anekTpudeckoii nenu. Koporkoe 3amMbIkaHue.

DNeKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NPUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JIEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIIEKTPOIIU3.

DNEeKTpUUYECKH TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSITENbHBIA pa3psaa. MoHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peoctaT, MCTOYHHUKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHHue 3IEKTPOABMXKYIIEH cuilbl. KOpoTKoe 3aMbIKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJNIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBIL  HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
COINPOTHUBIICHUS.

Hab6nronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
ABJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMUYMHA, 3aKOH, TeOpus, HaOIIOJEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKIMU HAa OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000MEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta3oB, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLMAIINS, TalTbBAHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHM3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHAUIIMOHEP, TEXHOJIOIUHU MOIY4YEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHoro mpenmera «®dusmka» Ha ypoOBHE CpeaHEro oO0IIero oOpa3oBaHU
(0a30BBIf  ypOBEHb) JODKHO  O0OECHEeYuTh JOCTHXKEHHME  CIEIyIOIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yabTaThl OCBOEHHUS yueOHOro mpeamera «Du3uka» AOHKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpWUEHTAlui, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIECTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENBHOM A€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUNCKOT0 OOIIECTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTHUYECKUX U JEMOKPATUYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIbHOCTh B HMHTEpECcax TPakKIaHCKOIo OOIECTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;

YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAIBHBIMM HWHCTUTYTAMM B COOTBETCTBUH C HX
(GYHKLIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTUTAHMS:

c(OpPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYIJAPCTBEHHBIM CHMBOJIAM, IOCTH)KCHHAM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHMBOIO OYAYyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMS:

JCTETHYECKOE OTHOLICHUE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOI'O TBOPYECTBA, IMPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3muuHbiM chepaM MpoPeCcCHOHANBHONU MACSITEILHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOHW, YMEHHE COBEpPIAaTh OCO3HAHHBIA BHIOOp Oymyimei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYJIbTYPBI, OCO3HAHHE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKHX TPO0JIeM;

IUIAHUPOBAHUE W OCYLIECTBICHUE JEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNiel YCTOHYMBOTO pPa3BUTHS YEIIOBCUCCTBA,

pacIIMpeHue OIbITa JICATCIPHOCTH OSKOJOTHMYECKONH HANpaBIICHHOCTH HAa OCHOBE
HUMEIOIIUXCS 3HAHUM 110 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B MPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIbHOCTh UHIUBHIyaTbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
ba3oBble JJornyeckne 1eMCTBUS:

CaMOCTOSITENIEHO  (DOPMYJTMPOBATh M aKTyaJM3HPOBATH MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICIIATH EJIH JeATSIIbHOCTH, 33]]aBaTh MapaMEeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTepUATBHBIX
¥ HEMaTEePUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJHATH pPadOTy B YCJIOBHSX PEATbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBble nccienoBarebcKHue 1edCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHATHSIMH W METOAaMH (DU3UYecKoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICJIOBATEIBCKON M MPOCKTHON JEITEILHOCTH B 00acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COACPKAHMS, TPUMCHCHHIO Pa3JIMYHBIX METOJIOB TTO3HAHHSI,

BIIQJICTh BHUJAMHU JIEATEIBHOCTH MO TMOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIHH,
peoOpa3OBaHNI0 M TPHUMCHEHUIO B PA3IMUHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIC TpH
CO3/1aHUH YUEOHBIX POEKTOB B 00JIaCTH (PU3MKH;

BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3MpOBaTh 3ajady, BBIJABUTATh
TUNOTe3y €€ pelIeHHs, HaXOAUTh apryMEHTHhI IS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTECPHH PEIICHUS;



QHWIN3UPOBATh IIOJYYEHHBIE B XOJE€ PpEUICHMsS 3aJaud pe3yibTaTbl, KPUTHUYECKU
OLICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 33Jaud B OOPa30BATEIBHOW NEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NIEPEHOCUTH 3HaHUS M0 (PU3HMKE B IPAKTUUYECKYIO 00JIaCTh KUZHEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAIAraTb OPUTrMHAIBHBIE TOAXObI U PEIICHHUS;

CTaBHUThH POOJIEMBI U 33]]aUH, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMH MOJy4YeHUs MH(MOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CaMOCTOSTEIbHO OCYHIECTBJIATh IIOUCK, AaHAIN3, CHUCTEMATHU3alUIl0 U
MHTEPIpETannio HHPOPMALIUU PA3TMYHBIX BUJIOB U ()OPM IPEIICTABICHHS,

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTUEHBI, PeCypcocOepeKeHNsl, MPABOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOM O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pPa3UYHBIX (opMmarax ¢ y4EToM
Ha3HaYeHWs WHGOpPMAlMM U UEJIEeBOM ayAUTOPHM, BBIOUpas ONTUMaJbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIISATH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(OIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJB30BAaHUEM SA3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBUH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BbIBaTh M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCIpEelesiaTh POJIM C y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0ro yYaCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUYECKOE TIOBEJEHHWE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHUS] Pacu€THBIX M KAaYECTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPENOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHUE;

OLIGHUBATh IPHOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUU B 00JacTu (U3UKH,

IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIBLHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;

BJIaJICTh HAaBBIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICITUTENIBHBIX MTPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHHIA;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHIKCHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce 1ocTHKeHHs TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPaMMBbI 110 (GU3UKE IS
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y OOyYaIOUIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
UHTEJUIEKT, PeAIoaraloui copMIUpPOBAHHOCTb!

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON C(epsl, ObITh YBEpEHHBIM B ce0e;

CaMOperyJIupOBaHus, BKJTIOYAOIIETO CaMOKOHTPOJIb, yMeHHue NpPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaTHCS K 3MOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIJIIOYAIOILEH CTpEeMJIEHHME K JOCTM)KEHHUIO LEJIM U YCIEeXy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS1 M3 CBOMX BO3MOXHOCTEIH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYIHX,
YYUTBIBATh €TI0 TPU OCYIIECTBICHHH OOMICHHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JIPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI

K konny o6yuenus B 10 kJiacce nmpeaMeTHbIE Pe3yabTaThl HA Oa30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEeMOHCTPUPOBATh HA TPUMeEpax poiib U MecTo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKOH
JNeATEeIILHOCTH JIFOIEH;

YYUTBIBATh TPAHULBl TPUMEHEHHUS HU3YYEHHBIX (PU3MUECKUX MOAENe: MaTepuanbHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TeNl0, WAeaIbHBIA ras, MOJIENIu
CTPOEHUS Ta30B, XKUJAKOCTEH M TBEPHABIX TEJ, TOUYCUHBIH AIEKTPUUYECKHM 3apsii NpU peIlIeHUuU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOIEecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYIIIPHO-KHHETHYECKOH TEOPUM CTPOCHUSI BEIIECTBA WM AJIEKTPOJMHAMUKH:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpIHs, B3auMmojencTBue Ten, nuddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oXJaXJeHNN ), TETNIOBOE paBHOBECHE, MCIIAPEHNE, KOHACHCAIHS, TUTaBJICHHE, KPUCTAJUTA3AIIHS,
KUTIEHHUE, BIAXXHOCTh BO3yXa, MOBBIIIEHHE JAaBJICHUS ra3a IpPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXJy IapaMeTpaMH COCTOSHMsI ra3a B H30Mpoleccax, 3JeKTpU3alus Tel,
B3aMMO/JICVICTBUE 3apsAI0B;

OINKCBIBATh MEXAaHUYECKOE JBUKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIWYMHBI: KOOPIUHATA,
nyTh, NEpPEeMEILIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tela, Cujla, UMIYJbC Tela, KHHETHYecKas
SHEprus, MOTEHIMAJIbHAas SHEPrus, MeXaHWdeckas paboTa, MeXaHW4ecKas MOIIHOCTb; IpHU
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX



0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETUYUHY
C APYTHMH BEITMYMHAMM;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOJB3Ys
¢u3MYecCKue BEIWYWHBL: JaBJICHUE Trasza, TEeMIeparypa, CpPeIHss KHHETHYeCKas SHEPrHs
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHas CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS SHEPrus, padoTa rasa, K03(QQUIHUEHT TOJE3HOr0 ACHCTBHUS TEIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTUCBHIBATh M3YYCHHBIE SJICKTPUUECKHE CBOWCTBA BEIIESCTBA W DJICKTPUUYECKHE SBJICHHS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUIECKOE TOJIE,
HaINpsHKEHHOCTh  TMOJIS, TMOTEHIMA, Pa3HOCTh MOTCHIIMANIOB, IPU ONHCAHWM IPABHIBHO
TPAKTOBATh (PU3WYCCKUH CMBICT WCIONB3YEMbIX BEIIMYUH, MX OOO3HAYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemMupHoro TsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUI CYTICPIIO3UIINN CHJI, TIPUHITUTT
paBHOIPAaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW JHEPTHH TEIUIOBOTO JIBMKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUYECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXKEHUE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJTHATH JKCIIEPUMEHTBI 110 HWCCIICJJIOBAHUIO (DH3UYECKUX SBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSMBIX W KOCBEHHBIX H3MEpEHUi, TMpu 3TOM  (QOpMYIHUpPOBAThH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIA CHOCO0 W3MEpPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
NPSIMBIX  U3MEPCHH, TPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUIE TAOMHUI] U TpadUKOB, JENaTh BBHIBOJIbI
0 pe3yJibTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, yUeOHO-UCCIICIOBATEIbCKOH UM MPOCKTHOW  JEATEBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaO0OPaTOPHOTO 000PyIOBaAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJCNBIO, HWCIOJB3Ys
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTh, BBIJICIATh (U3NYCCKUE BEIMYMHBI W (POPMYIIBI, HEOOXOMHMMBIC I €€ pEIICHUs,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peliaTh KadyeCTBCHHBIC 3aaud: BBICTPAWBAThH JIOTHYSCKH HEMPOTHBOPEYHMBYIO IECMOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

WCIIONIB30BaTh TPU PEIICHUM YYCOHBIX 3a7ad COBPEMEHHBbIC HWH(OpPMaIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMN U TPEICTABICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHOW HWH(POPMAIMK, TOJYYEHHONW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYCCKHU
aHATM3UPOBATH MOTydaeMyt0 HH(pOpMAIIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH Mpu 00pallleHuu ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIS
COXPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, IUIAaHUPOBATh PpaboTy
IpyNIbl, palMOHAIbHO pacCOpeleNiaTh OOA3aHHOCTM U  IUIAHUPOBATh JCSATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKIOTO M3 YYAaCTHHKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

No KoanyecTBo yacoB DJIeKTPOHHbBIE
wn HaumeHoBaHue pa3/ieioB U TeM MPOTrPaAMMBbI Beero  KonTpombmbie IpakTiueckue f)lgllg)fo(:;al;lz)mﬂme
padoTbI padoThbI pecype
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOIbI HAYYHOTO TTO3HAHUS 2
Hroro no pazueny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 6 1
2.2 Junamuka 8 1
2.3 3aKOHbI COXPaHEHUSI B MEXAHUKE 9) 1
Hroro o pasneny 19
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1
33 ArperaTHble cocTosiHUS BetiecTBa. da3oBbie 5 1
TIEPEXO0JIbI
Htoro o pasneny 25
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DJeKTpocTaTHKa 8
47 ITocTostHHBIN dIEKTpUYECKUN TOK. TOKHU B 13 1 1
PA3TUYHBIX CpeIax
Htoro no pazneny 21
[ToBTOpEHME 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4




INIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

DJlIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka KouT I Aara 0
/o Beero POJIbHbIE PaKTHYeCKHE u3yuenus 00pa3oBaTeE/IbHbIE
padoTbI padoThbI pecypcbl
|| ey orapone : BuGorera LOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaloIllero Mupa
Ponb 1 mecTo usuku B
2 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU eATEeTbHOCTH JIIOIeH
MexaHnndeckoe JBHKEHUE.
3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
npmwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 CrapToBas JMarHocTHKa 1 1
5 PaBHOMeEpHOE npsMONIMHENHOE 1 bubnnoreka [JOK
JBIKCHUE https://m.edsoo.ru/ff0c3620
6 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnuoreka [IOK
JBHKECHHE https://m.edsoo.ru/ff0c372e
7 CBoOopaHoe majeHue. Y CKopeHue 1 bu6mmorexa [IOK
CcBOOOHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
o e sarepnammot oo 1 buGmnorexa LIOK
https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
9 ll}giﬂiinﬁiig;iiﬁi?: ZPIfICTeMBI 1 bubmmorexa LJOK
' 9 https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbiii 3akoH HproToHa
10 Macca tena. Cuina. [Ipunnun 1 bubnnorexa [JOK
CyNepro3uiuu cuil. Bropoii 3akon https://m.edsoo.ru/ff0c3be8
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HprotoHa i1 MatepuaibHOM TOUKH

Tperuii 3akon Herotona st

bu6mmoreka [IOK

1 MaTepUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
| et s Cus B LOK
' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

13 Cuia ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
JlaGopaTopnas padota Nel mo Teme:

«MccnenoBanne 3aBUCUMOCTH  CHII Bubnmorexa [TOK
14 YIPYTOCTH, BO3HUKAIOIINUX B
Ypok (myschool.edu.ru)
NpYXUHE U PEe3MHOBOM 00paslie, OT
ux nedopMarum
Cuna tpenus. Koo duument

15 TpeHus. Cuiia COnpOTUBIICHUS TTPU bubnmnoreka [JOK
IBUYKEHUU TEJIA B KUAIKOCTA WU https://m.edsoo.ru/ff0c3f76
rase
ITocTynaTtensHoe U BpaliaTenbHOe

16 JBIKEHUE a0COIIOTHO TBEPIOTO bu6mmorexa [IOK
Tenma. MomeHT cutbl. [1edo cuitbl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOIO Tela
NMnynec MmaTepuaibHOM TOYKH,

17 CHCTEMbl MaTepPHAIIbHBIX TOUEK. bubnuoreka [IOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
uMnynbca. PeakTMBHOE IBUKEHUE
PaboTa 1 MOITHOCTb CHIIBI.

18 Kunernueckast sneprus bubnnoreka [JOK
MaTepuaabHOW TOUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHHH KHHETHYECKONH YHEPTUHU
[TorenmmansHas YHEPTHS.

19 [ToTenumanpHas SHEPTUs yIPYro bub6nuorexa [IOK

nehOpMUPOBAHHON MTPY>KUHBI.
[ToTennmanpHas SHEPTHsl TENA

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://lesson.academy-content.myschool.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

BOJIM3U MOBEPXHOCTH 3eMIIU

20

21

22

IloTennmanepHele U
HENOTCHIMAIIbHEIC CHIIBL. CBS3b
paboThl HEMOTCHITUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTrUun

KonrponsHas pabora o reme
«Kunematuka. J{nHamuka. 3aKOHbI
COXPAHCHHUS B MCXaHHKE)

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJISIPHO-KUHETUYECKON
TeOpUHU. bpOyHOBCKOE JBUKEHUE.

Tcppysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?

23

24

25

26

XapakTep ABHXXEHHUS U
B3aHMMOJICHCTBHS YaCTHUII BEIISCTBA.
Mojenu cTpoeHus ra3oB, )XKUAKOCTEH
U TBEPIBIX TENI

Macca monekyin. KonuuectBo
Bemiectra. [locTostHHas ABoraapo
TennmoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Henscus

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

27

28
29

AbcoutoTHas TeMnepaTypa Kak Mepa
CpelHEe KUHETUYECKON SJHEPTUHU
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
MenneneeBa-Kianeiipona

3axon [lanpToHa. ['a30BbIe 3aKOHBI

JlaGopatopnast pabota Ne2 mo teme:
«Omnpenenenre Maccel BO3/AyXa B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

bu6mmnoreka [JOK
Ypok (myschool.edu.ru)



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://lesson.academy-content.myschool.edu.ru/lesson/6b719226-6ad3-4ea4-8533-c3ebd1651365?backUrl=%2F03%2F10

KJIACCHOW KOMHAaTe Ha OCHOBE
u3MepeHuit  o0béMa  KOMHATBHI,
JaBJICHUS U TEMIIepaTypbl BO3yXa B
HEW»

H?)OHPOI_ICCCH B HACAJIbHOM ra3sc€ u

bubmuoreka [JOK

30 uX rpauueckoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOAMHAMHYECKON CHCTEMBI U

31 crroco0OnI e€ m3MeHeHus. KoanduecTBo bu6mmoreka [IOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUSl OJHOATOMHOTO HUJIEAILHOTO
raza

32 Bupl Temonepenaun Bronmozexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.

33 KonnyecTBo TemoTs! npu bubnnorexa [HOK
Teruronepenade. AnnadbaTHbIi https://m.edsoo.ru/ff0c5c36
porecc
I1epBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [IOK

34 )
ero NpUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
H TUMOCTB 1T B B

35 nl.’)elfl)lf(l))ﬂae B;)Spoﬁ 13)23;;00 bubmorexa HOK

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

36 [Tpunun nevicreus u KT/ bu6mmorexa [IOK
TETUIOBOW MAIllUHBI https://m.edsoo.ru/ff0c600a

37 Huxkn Kapno u ero KITJ{

38 DKosornyeckre mpoodaemMbl
TETIOPHEPTETHKH

39 Sﬁ%i?l?;il;fazp (;Iflc?;I/IKa OcHOBBI bubmorexa [IOK

' https://m.edso0.ru/ff0c6938
TEPMOTUHAMHUKI
40 KonrtponbHast paborta no Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«Monexymnsapras ¢puszrka. OCHOBBI

https://m.edsoo.ru/ff0c6a50

TEPMOJAUHAMUKI
a1 [TapooOpazoBanue U KOHACHCAIHS. bubmumoreka [IOK
VcniapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
P A — Bubmiorera LLOK
map Ayxa. H https://m.edsoo.ru/ff0c64d8
JlaGopaTtopHas pabora Ne3 o Teme:
43 «3mepenue OTHOCUTEIHHOMN
BJIAKHOCTH BO3yXa»
TBépnoe Teno. Kpucraminyeckue u
p | e Ao Bumorers 110K
P R https://m.edsoo.ru/ff0c65f0
Kpuctaybl. CoBpeMEHHbIE
Marepuabl
5 Viemmonrentora naamsenn. ubmorera LIOK
g ' https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmorexa [IOK
46 VYpaBHeHUE TEIJIOBOTO OanaHca https://m.eds00.ru/ff0c6820
q | oo S B 0K
DAL g P https://m.edsoo.ru/ffOc6bcc
3aps/10B
g | Do menpo Bumorers 110K
YHPOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa
1 Kynom, Towommtorempmeoi Bubmiorera LIOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsisk€HHOCTB AIIEKTPHUYECKOTO BuGmmotexa LIOK
50 nosist. [lpuHnun cynepnosunuu

BIEKTPUYECKUX MoJel. JInnun

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

HaANPsHKEHHOCTH

o1

PaboTa cwit 371eKTpoCcTaTHIecKoro
noud. [lorenuuman. Pa3zHocTts
IOTEHI[MATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

52

HpOBOI[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
HI/IBHCKTpI/I‘ICCKaH IMIPOHUIIACMOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

53

54

55

DnekTpoéMkocTh. KoHniencatop
DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJICHCATOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCaTopa

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
amnmnapara, CTpyHHOT0 MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMIIeHue AIEKTPONpuOOpPOB

DNEeKTPUYECKUM TOK, YCIIOBUS €TO0
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Comnporusnenue. 3akon Oma 11st
ydacTka Ienu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

HOCJ’IGI[OBE[TGJ'ILHOC, napajijieJIbHOC,
CMCIIaHHOC COCIMHECHNUEC
IIPOBOAHUKOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenmna

3axon OMa 11 OJIHOM (3aMKHYTOI)
anekTpuyeckoi nenu. Koporkoe
3aMbIKaHUE.

JlabopaTtopHas pabota Ned o Teme:
«H3mepenne 3/1C nctouHnka Toka u
€ro BHYTPEHHETO CONPOTUBICHUS)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

OneKTpOHHAs IPOBOJAUMOCTD
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIIEHUS METAILIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.

61 .
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAs
U IIPUMECHAas IPOBOJUMOCTb. bubmmorexa [IOK

CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TosynnpoBOIHUKOBBIE TPUOOPHI

62

DJIEKTPUYECKUI TOK B PaCTBOpax U
63 paciuiaBax 3JeKTPOJIMTOB. bubaunoreka [IOK

DIEKTPOTUTHYCCKAS THUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DnekTponus

DNEeKTpUYECKHUM TOK B raszax.
CamocTosTenbHBIN U bubnuorexa [JOK
64 . 1 .
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae

Momanaug. [1nazma

O6o06maromuit ypok bubnunorexa [JOK
«DNEKTPOUHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme
«Quekrpocraruka. [TocrosHHBIN bubnuoreka [IOK
AJIEKTPHUECKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHbBIX CPEaax»

65

66

DnexTpuueckue mprudopsl 1
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

bu6mmoreka [IOK

67 1 https://m.edsoo.ru/ff0c86fc

[IpoMexxyTouHas arrecTanusi-

68
KOHTpOJIbHast paboTa

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 > 4
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. I'.4. Msakumes, b.b. byxosnes, H.H. Corckuii. ®usnka.l0 kiacc: ydeOHUK
U yJauuxcsi o01eo0pa3oBaTenbHbIX opranusanuii (0a3oBblii ypoBeHb); moa pena. H.A.
[TapdentpeBoii. — 4-e uza..-M.: IIpocBemenne, 2023.- 416c¢.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
1. 1O. A. CaypoB. ®usuka. [loypounsie pa3paborku. 10 kimacc: mocoOue s

yautenerd oOmieoOpa3oBaTelbHBIX OpraHu3amuii. — 3-¢ wu3ma., nepepad. — M.
[Ipocsemienue, 2017. — 272 c¢. — (Knaccuueckuit Kypc).
2. H.A. IlapdpentbeBa. CoopHuk 3amau mo ¢usuke. 10- 11 kmaccel: ydueOHOE

nmocobue ansi oOIieo0pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbI ypoBeHb — 1l-¢ u3m.- M.:
[Tpoceemenue, 2020 -208c. — (Knaccuyeckuii Kypc).

3. E. C. Eptotkun, C. I'. Eptorkuna.@usnka. CaMOCTOATENbHBIE U KOHTPOJIbHBIE
pabotsl. 10 kiacc: yueOHOe mocobue it 001eo0pa3oBaTeIbHBIX OpraHu3aIuii: 0a30BbIH U
yrayOneHHbId ypoBHH.- Mocksa.: [IpocBemienue, 2018.-95¢.

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://m.edsoo.ru



