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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaTaM 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 Poccuiickoit ~ dDexepanuu,
pean3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM 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 BKIIOYALT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IPEIMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHuHs.

dwusmKa Kak Hayka 0 Hanbosee oONIMX 3aKOHAX MPUPO/IBI, BEICTYIAs B KAUECTBE YIEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SBJICHUN, H3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMl B cdepe DHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYYEHHsS HOBBIX
MaTepHaJioB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS NPH BBITIOJTHEHUN UMHU YU€OHBIX UCCIIEIOBAaHUH.

B ocHoBy kypca ¢husuku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJI0XKEH PsJl UIIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIPKHUT MaTepuall U3 BCEX pa3/esioB (U3MKHU, BKIHOYAET KaK BOMPOCH! KIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAaHUE TNPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeanonaaraet 3HakOMCTBO C ITHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUsS MpoOIeM pallMOHAIBHOTO IPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YPOBHE CpEeTHEro oOmero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOPMUPOBAHHME MPEACTABICHUM O CTPYKTYpE MOCTPOCHUS
¢usnueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMMCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOAX0/] B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETro 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nKe OOBETUHEHBI B OOMIMK CITHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHUKaMH 00pa3oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHaleHHusa KabuHera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YAENSETCS PELICHUI0 PACUETHBIX M KaueCTBEHHBIX 3aj1ad. [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. [ KaueCTBEHHBIX 3a/lau MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOoW 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
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOKHO OBITH HEOOXO0MMOE JTadopaTOpHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE 000py/0BaHHEe (POPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEUMBACT MOCTAHOBKY MEPEUUCIEHHBIX B IPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Al HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX paboT (opMupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY H3yYEHUIO
NPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® 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 YMEHUI OOBSCHATH SIBICHUS C UCTIOIH30BaHUEM (PH3MUECKUX 3HAHUH 1
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTxkeHne 3TUX Iiesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3afad B Ipoliecce
M3YYeHHUS Kypca (U3UKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATH TEOPETHYECKHE 3HAHMS M OOBSCHEHUs
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJENIBIO, 3ajJ]ad, IMOAPa3yMEBAIOLIMX CAMOCTOATENbHOE CO3JaHue (pusnueckon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  WHTEepHpeTanud  HWH(pOpMamuu,  OnpeneseHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

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

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oO0IIero oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHJOBAaHHBIM, YUYMTENb JI€laeT BbIOOp HpPOBEAEHUS J1a0OpaTOpHbIX paboT H
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®u3nka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUSA OKpyXkarouiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (usndeckux siBiAeHUi U npoieccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosblie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHkeHHE. OTHOCUTENBHOCTh MEXAaHWYECKOro BMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpenHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUATBbHOM TOUYKH, UX TPOEKIIMH HA OCH CHCTeMbl kKoopauHaT. ClokeHHe NepeMerieHud u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMEIICHUS] MaTEPUAIbHONW TOUKH OT BPEMEHH.

CBoboaHOE majieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuueiinoe naBuxeHue. J[BykeHHe MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM MO MOJAYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKopocTh. Ilepuon u
gacToTa oopanieHus. L{eHTpocTpeMUuTenbHOE YCKOPEHHE.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHaps/IOB, LICTTHbIE U PEMEHHBIE TTepeIadH.



Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK IBUAKEHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABM>XEeHUS Tea, OPOIIEHHOTO MMOJ] YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocT pu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXAYy  OYTSAMH, NOPOWICHHBIMHU  TEJIOM  3a
MOCJIEA0OBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU MPH PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

W3yuenue ABMKEHUS IIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Brtopoit 3akon HeroTona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [I711 MaTtepHalIbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuiia cOnpoTHBIICHUS
MIpY JB>KEHUU Te€JIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalarelbHOE ABUKEHNUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT Cuibl OTHOCUTEIBHO OcCH BpauleHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOIO TeJIA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHWE: MOAIIMIHUKHA, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AepOopMaIiui.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MObEME U MaJCHUH.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3ydenue ABm>keHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaneHusn 6 MmexanukKe

NMnynbsc MatepuanbHOM TOUKM (T€a), CUCTEMBbl MaTepUAIbHBIX TOUYEK. MIMIynbe cuibl U
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUSI UMITYJIbca. PEakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIIHOCTD CHJIBI.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.



[TorennmanbHas sHeprus. IloTeHnManbHAsA SHEPTUS YIPYTO 1e(HOPMUPOBAHHOM MPYKUHBI.
[TorennuanbHas sHEPrys Teja BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbBle U HEMOTEHIHMAIbHbIE CUJbl. CBs3b pabOThl HENMOTEHIMAIBHBIX CHII C
VU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHYECKHE YCTPOMCTBA U IPAKTHYECKOE IMPUMEHEHUE: 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 € IMOMOILBIO JABYX OJIMHAKOBBIX HHUTSHBIX
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-KUHEMUYECKOU Meopul

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X ONBITHOE 0OOCHOBAHMUE.
bpoynoBckoe aBwxkenue. uddysus. Xapaktep IBMKEHUS U B3aUMOACUCTBUS YaCTHUI]
BeulecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX T€l U OOBSICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE 3TUX Mozened. Macca u pasmepbl Moisekyn. KosmuecTBo BelecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONH TEOpPHH
uaeanbHOro rasa. AOCONIOTHas Temreparypa Kak Mepa cCpeiHed KHHETHYeCKOH »Hepruu
TEIJIOBOTO JBW>KeHMs dactull rasa. [llkama Ttemneparyp KensBrHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccsl B HIACAJIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHUe U30MPOIIECCOB: N30TEPMA,
u30xo0pa, nzodapa.

TexHUuyecKkue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeEIIeCcTBa, Qororpaduu MOJEKYI
OpraHUYEeCKUX COCIUHEHUM.

OnbITl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JTBH)KEHUSI.

Mognens onbita llTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCYAA.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnne Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0béma
KOMHATBHI, IABJICHHS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmoauHamMuueckass cucTteMa. BHYTpEeHHsS 3HEPrus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl €€ u3mMeHeHus. KomauuecTBo TenaoTel U pabota. BHyTpeHHss SHEprusi 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydCHHE. Y IeTIbHas
TEIUIOEMKOCTBH BeIecTBa. KoM4ecTBO TEIIOTHI IPH TEIUIONEPEIaye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHnenue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K H3ompolueccaM. I'padudeckas naTepnperanus paboThl rasa.



Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mpoieccoB B IpUpPOE.

TeroBeie MamuHbL. [IpuHIUIIBL AEHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TerIoBbIX MamuHax. KoaddumumenT none3noro aeictBus teruioBoi Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MMOJIE3HOTO AeHCTBHS. DKOIOTHYecKre MPoOIeMbl TEIIOIHEPTETUKH.

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).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevle nepexoovl

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

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOINHS CBOMCTB KPUCTAIIIOB.

Kunkne xpucramnsl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHuYeckue YCTpOWCTBA M IMPAKTHUECKOE MPUMEHEHHE: THIPOMETP H IICHXPOMET,

KaJIOpUMCETp, TCXHOJIOTHH IMOJIYYCHHA COBPEMCHHBIX Marcpuraios, B TOM YHUCIIC
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CniocoObl U3MepeHus BIAKHOCTH.

HabGmonenve narpeBaHus U TUTABJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepeHrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

ONeKTpu3anuusa Tel. OJIEeKTpUYecKuil 3apsan. JlBa BHUIA BJIEKTPUYECKHX 3apsigoB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYNPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil  3apsj.
OnekTpuueckoe mnoje. Hampsx€HHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUIECKUX MoJieH. JINHUM HaNpsHKEHHOCTH DIIEKTPUUYECKOTO TTOJIS.

PaGora cun snextpocraruyeckoro moinsA. [loTeHmman. Pa3HOCT MOTEHIIHMATIOB.
[TpoBOTHUKY ¥ AUDIIEKTPUKH B JIEKTPOCTATHIECKOM TToJie. JludmekTpuueckasi MpOHUIIAaeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsKEHHOT0 KOH/IEeHCaTopa.

TexHuueckne yCTpoMcTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIEKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHMSI 3JIEKTPUUYECKOro TOKA. MICTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VaensHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieabHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii enu. Koporkoe 3aMbIkaHue.

DneKTpOHHask IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJUIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcTBOpax M paciulaBax »>JEKTPOJMTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIIEKTPOIIU3.

DNEeKTpUUYECKH TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peoctaT, MCTOYHHUKHM TOKa, 3JEKTpPOHArpeBaTelbHbIE MPUOOPBI, DIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJl, TEPMUCTOPBl M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKa M €ro  BHYTPEHHEro
COIPOTHBIICHUS.

Hab6nronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kimacce OCYyIMIECTBISETCS C YYETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
ABJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢yHKuusa, mnapabona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUU HA OCU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, nud¢ys3us, ocMoc, Tenaoo0MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M TIas3o0B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLMAIINS, TalTbBAHHUKA.

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

Texnonoeus: nmpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHM3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHHUS HUMITyJIbca B TEXHUKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHJAUIIMOHEP, TEXHOIOTUHU MOJIy4€HHUs] COBPEMEHHBIX MaTe€pUasioB, B TOM YHCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTWMH,  OJEKTPOCTATHUYECKash  3alluTa,  3a3eMIICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC
Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMozaeicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMU. KapTrHa TUHUM MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarautHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMHA MHIYKIMHM MarHUTHOIO IOJIA
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, €€ Moaynb W HampaBleHHE. /J[BHKeHHE 3apsOKCHHOM YacTHUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pab6ora cuiel Jlopenna.

SIBneHMe DIIEKTpOMArHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIIMH.
DIIEKTPOABMKYIAs CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anexkTpuyeckoe Moiie. DNEKTPOABIIKYIAs CUjla MHIYKIUU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: IIOCTOSIHHBIE MAarHWTHI,
AJNIEKTPOMATHHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHILL, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopenicTere 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[enictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.



SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHuueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [IpyKUHHBI MasTHUK.
Matematuyeckuii MasTHUK. YpaBHEHHE TapMOHUYeCKuX KoseOanuii. [IpeBpaieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiit kKOHTYp. CBOOOIHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHS MEXIy MEXaHWYeCKHMHU W 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJI€OaTEIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxarolMX KojeOaHUAX. BbIHYXIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeONieHUE DIEKTPUYECKONH DHEPIHH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KynbTypa ucnoiab3oBaHUS
AJIEKTPO3HEPTUHU B NTOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHM 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JIMHUHU JJIEKTpOIlepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTeabHONU CUCTEMBI (MIPYKUHHBIM MM MaTeMaTHYECKUIH
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHus.

OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu mociiejoBaTe€IbHOM COEIMHEHUN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopnens IMHUY 3IIEKTPOIIEpEadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBaHue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBaHne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHudeckue BOJHBI, yCI0BUs pacupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEeHUs
U januHa BoNHBL [lomepeunple W mponaosibHble BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.



DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIy4€HUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTPOMAarHUTHBIX BOJH B TEXHUKE M
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

TexHu4eckue yCTpOWCTBAa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE WM MEIULMHE, pajap, PajauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny u AUPpakiui MEXaHMUECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepEPCHITHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OJAHOPOIAHOMN Cperie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIIOCKOM
3epKale.

[Ipenomnenune cBera. 3akOHBI TPEIOMIICHHS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparonue W pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKas CHJia TOHKOW JUH3BL. [locTpoeHne n300pakeHNil B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T'€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. WHrepdepenius cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTEPEHTHBIX NCTOYHUKOB.

Hudpakmus cBera. [udpakinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuueckue ycTpoWCTBa M MpPaKTUYECKOE MPHUMEHEHHE: O4YKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemeETKa, TOISTPOUSI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWE W MpeloMieHHe cBeTa. Onruuyeckue
npUOOPBHI.

[TonHoE BHyTpeHHEe oTpaxkeHre. Moiesib CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mogenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.



HabGmronenue aucrnepcuu cBera.
[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.
[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aress IpeIoMICHHUS CTEKJIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.
Pa3nes 6. OcHOBBI cielIUAJIbLHOM TEOPHH OTHOCUTEIbHOCTH
['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIA CKOPOCTH CBE€Ta B BaKyyMme, [PUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEICHUE BPEMEHH U COKPAIEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13bp Macchl C SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.
Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna I[lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. Ypasuenue DitHmreitna 1 pororddekra. «KpacHas rpanuma» Gorosdpdexra.
JlaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MpPaKTHUECKOE MpUMeHeHHe: (oTosnaemMeHT, (OTOAATUHK,
coJIHeUHas OaTapesi, CBETOIUOI.
Llemoncmpayuu
®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuul. IlmanerapHas
Mozenb atoMa. [Tocrynatsl bopa. M3nyuenue u normioieHne GOTOHOB MpHU MEPEXOAE aToma C
OJIHOTO YpOBHS DJHEprum Ha JApyro. Buasl cnektpoB. CHeKTp YpOBHEH DSHEpPIrUM aToMa
BOJIOpOJA.
Bonnossle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyeHHE.
TexHuueckue YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAIbHBIA aHaIu3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Mopenb oneiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nHelvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sApa. OtkpsiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuoakKTUBHOTO U3IIyUEHUS.
CgoiictBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.



OtkpeiTHEe TIpoTOHa W HeWTpoHa. Hykmonnas mozens siapa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii peaktop. Tepmosnepusiii cuHte3. [IpobremMbl M MEPCHEKTUBBI  SACPHOU
JHEPreTUKU. DKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

DnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.

@OyHaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hr3nyeckoi KapTHHBI MHpa.

TexHHYEeCKHEe yCTPONCTBA U IPAKTHYECKOE NPUMEHEHHE: IO03UMETpP, KaMmepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (hoTOTrpadusiM).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCJIEI0BAaTENbHOCTH. BHyTpeHHee crTpoeHne 3BE31. (COBpEMEHHBIE TIPEACTABICHUA O
MPOUCXO0KACHUH U BoJtonMK CoJHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia "anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
rajiakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUIN
JUISL OTIpEIeNIEHUs! MTOJIOKEHHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maromniee moBTOpEeHNE

Posnp Qu3MKHM M acTPOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTMUYECKOH, COIMAIbHOM U
THUYECKON cdepax JesATeNbHOCTH 4YeJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3MUECKOW Teopurn B (HOPMHPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce ocCymecTBIsieTCS C YYETOM
COJEPXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéd C KypcaMd MaTeMaTHKH, OHMOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBA3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUecKas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
JKCIIEPUMEHT, MOEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMH HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKITHIA,
IPU3HAKU OJ00HS TPEYTOJIbHUKOB, ONPEIEeHNE IIIOAaIU INIOCKUX GUryp u o0bEMa Tel.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM NHpUpoze, KojeOaTenbHBbIC IBIKEHUS B
JKUBOM NPHUPOJE, ONTUYECKUE SIBICHUS B JKMBOM IIPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJUIM4ecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MIIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPACECHUN.

Texnonozcusn: MTMHUM DJIEKTPOIIEpENady, TE€HEPATOP INEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIIb,
WHAYKIIMOHHAs TeYb, pajnap, paJuONpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIH arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpenmera «®Pu3mka» Ha YpOBHE CpemHero ooOmiero obpa3oBaHHs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTh  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa3OBaT€HBHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbI

JlugHOCTHBIE pe3ynbTaThl OCBOEHHUS Yy4ueOHOro mpenmera «Du3mka» IOJKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacIIMpEeHUE KU3HEHHOrO OMbITA M OMNbITA AEATEIIBHOCTH B MPOLIECCE PEATU3AMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

MPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUYECKUX M JIEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIHLHOM OpPraHU3aIiH;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMA ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATEIBHOCTH;

2)IaTpMOTHYECKOI0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaTaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCUUCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUYEHOIO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYayIIEero;

4)3cTeTUYEeCKOro BOCIUTAHMSI:



ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAy4HOTO TBOPUYECTBA, MPUCYIIETO
(bu3HIEeCcKOI HayKe;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3IuyHbiM chepamM MnpodecCHOHANbHOW AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3UKHU HA
MPOTSKEHUH BCEU KHU3HU;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHUE M OCYIIECTBIIEHUE JIEHCTBUN B OKpY)KAIOIIEH cpele Ha OCHOBE 3HAHUs
LeJIeN YCTONYMBOTO PA3BUTHSI YEJIOBEYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJOTMYECKOW HampaBIEHHOCTH Ha OCHOBE
UMEIONUXCS 3HAHUN 10 (pHU3muKe;

7)lIeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTUs (HU3NUECKOIN HAYKU;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE M3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruyeckue nelicTBus:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH NEATEIbHOCTH, 331aBaTh IapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B pacCCMaTpPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh MJIaH PEHICHUs MPOOJIEMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSTETbHOCTH;

KOOPJIMHUPOBaTh M BBIIOJHATE pPAaOOTy B YCJIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

BJAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HayKH;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEJOBATEILCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB pELIeHHs 3aa4
($u3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MTO3HAHMS,

BJIQJIETh BHUJAMHU JI€ATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTalu,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX Yy4YeOHBIX CHTyallUsX, B TOM 4YHCIE INpHU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a7ady, BbIABUIATh
TUNOTe3y €€ pelleHMs, HaXOAWTb AapryMEHThl [UId JJOKa3aTelbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;



CTaBUTh U (popMynmHpoBaTh COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTb OPUTMHAIBHBIC TOAXOb] U PEIICHHUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSTEIbHO OCYHIECTBJIATh IIOUCK, AaHAJIN3, CHUCTEMATHU3alUIl0 U
MHTEpIpeTario HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEIICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, PECypcocOepeKeHUsl, IPABOBLIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJAEpXKaHHMs B pPAa3IMYHBIX QopMmarax ¢ ydEToMm
Ha3HaYeHus WHGOpPMAllMM U UEJNEeBOM ayAUTOpPHM, BBIOUpas ONTUMaJIbHYIO GopMy
IIPEJICTaBICHUS U BU3YyaIU3aLIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI J1€ATENbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PACIpENENATh POJIM C YyU4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 yJaCTHHKA KOMaHbl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHWE B pA3JIUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/IauH;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLIGHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTE/JIEKT:



JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B AEATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh PUEMBI PEIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U aQpT'YMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npomiecce qocTrKeHHS THYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MTPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJUICKT, MPEoaraimuii copMUpoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOUW SMOIIMOHAIBHON CEphl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalTUPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAKOLIECH CTPEMJIEHHE K JOCTHMKEHHUIO L€ U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIOMICH CIMOCOOHOCTh MOHHMMATh SMOLIMOHAIBLHOE COCTOSHUE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHGIUKTHL.

MNPEAMETHBIE PE3YJIBTATHBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JESATENBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, WACANBHBIM ra3, MoJenu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIA IEKTPUYECKUH 3apsi] IPU pELICHUU
du3nueckux 3anay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEHHOE ABMKEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHICHCAIMS, TUIaBlIeHHEe, KpUCTAIIH3aHs,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE AABJICHUS Ta3a IPU €r0 HAarpEBAHUHM B 3aKPBITOM
coCylie, CBA3b MEXAY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMO/ICHCTBUE 3aPSI0B;

OIHCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONB3YS (PU3NYECKHE BEIMYUHBI: KOOPAWHATA,
IyTh, MEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJA, UMITYJIbC Tela, KHHETHYeCKast
SHEprus, MOTEHIMAJbHAs HSHEPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, IMpHU
ONKMCAHWM TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCHOJb3YEMbIX BEIUYHMH, HX
0003HAUEHHSI U €JMHHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C APYTMMH BEIMYUHAMM;



OMKCHIBATh W3YYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBHIC SIBICHUS, HWCIONB3Ys
¢dusznueckue BEIMYMHBL: JaBlIEHHWE Tas3a, TemIepaTrypa, CpeAHssi KUHETHYecKas JHEeprus
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHas CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

ONKCHIBATh M3yYCHHBIC JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AJICKTPUUYCCKUI 3apsil, dIEKTPUIECKOE TOJIE,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, PAa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAUCHUS W CAMHHIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBJICHUS, UCIONB3YyS (U3HUYSCKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYIEPIIO3UIIUN CHJI, IIPUHITUTT
paBHOIPaBUsI MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW DHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
IIEKTPUYECKOTO 3apsja, 3akoH KymoHa, mpw 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KHU3HU,

BBITIOJHATh JKCIIEPUMEHTBI 110 HWCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONB30BAaHMEM TMPSAMBIX W KOCBEHHBIX HW3MEpeHuil, Mpu SToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HU3WYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BAHHEM
NPSIMBIX  U3MEPCHH, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTU (PH3UYECKUX BEIUYHMH B BUJIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJIbTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIENOBAaHUNW B paMKax
y4eOHOTO0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEILCKOH UM MPOCKTHOW  JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000pYIOBaAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJECIBIO, HCIOJB3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PUZNIECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMUYMHBI W (OPMYJIbI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYyYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peliaTh Ka4yeCTBCHHBIC 3aJaud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUMBYIO IIETIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCIIOJIb30BAaTh TIPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIPETAIlMH U TPEICTABICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHICCKU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJOTHUH;

UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MaCHOCTH MPU OOpAIIEHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3/10POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO TOBEACHHS B OKpY>Kalolleil cpee;



paboTaTh B TPYIIIE C BBHITIOJHEHUEM PA3IMYHBIX COIMANBHBIX POJICH, TIIAHUPOBATh PaboTy
IpYONbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMon IPOOJIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpPUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH W TEXHOJIOTUH, B MPAKTHYECKON
JeSITeIbHOCTH JIFO/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBaTh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENe: TOYeYHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelleHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSCHATH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM M JBWXKYIIUICS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEIHOE pacpOCTpaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOJNIpU3aLUsi CBETa, JUCHEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBeTOBOE NaBleHUE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIC SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, Cuja TOKa, DIEKTPUYECKOE
HaANPsDKEHUE, JIEKTPUUECKOe COMTPOTUBIICHUE, PA3HOCTH MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUSl JIEKTPUYECKOTO0 UM MArHUTHOTO TOJIeH, TEepUOJa W 4YacToTa KoieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IPOIECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIUH3bI, TPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh M3yUYCHHBbIE KBAHTOBBIE SBJIEHHUS W MPOIECCHl, MCIONb3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TMoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NpPU ONHUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICIT HCIONb3yeMbIX BEIMYWH, WX O00O3HAYeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NUECKON BEITMUUHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIBHOIO U IMAPAJUIENBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacipoCTpaHEHUsl CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmITeWHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI0 4YHcla, MOCTyJlaThl bopa, 3aKOH paguOaKTUBHOTO pacmnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIOBHs (TPaHUIIBL,
00JyacTi) IPUMEHUMOCTH;

ONpEeNIeNATh HAMPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI TIPOBOJHUKA C TOKOM,
cuiel Amriepa u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh N300pa’keHHE, CO3/1aBAeMOE INIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3UUECKUX SIBJICHUM W TMPOIECCOB C
UCIIONIb30BAHWEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWi: mpu d3ToM  (hopMynupoBaTh



npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIIAATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIOJIb30BaTh H3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMUYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3y/IbTAThl MOIYYEHHOW 3aBUCHMOCTHU
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTaMm
UCCIIC/IOBAHMS,

coOnrofarh mpaBuiaa O€30IacHOr0 TpyAa MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  MPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PH3MUYECKOW MOJIENbI0, HCIIONb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINBI, HEOOXOIAMMBIE Uil €€ pelIeHHS,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BEIHMUNHBI,

pemaTh KadyeCTBEHHBIC 3aJayM: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIECTIOUKY
paccyXIeHUM ¢ OMOpOi Ha U3YUECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPHPETAIMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

OOBSICHATH IPUHIUITEI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacCHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BHTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO0 (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MU 00paIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHs 3I0POBbsSI U COOITIOZICHHUS HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYKAOIIEH cpee;

paboTaTh B TPYIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, MIaHUPOBaTh PaboTy
TPYIIBI, PalMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIIHHOCTH B
HECTAHJIAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OLIEHWBATh BKJAJ KaXKIOTO M3 YYaCTHHUKOB TPYIIIBIB
peleHre paccMaTpuBaeMOi TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMHE 10 KJIACC

Nen/m . HammenoBanme pa3nesioB u TeM  KosamnmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
NporpaMmMsbl Bcero Kontpoabubie IIpaktuueckne 00pasoBaTe/bHbIe pecypesbl
padoThbI padoThI

Pazngen 1.0U3UKA U METO/Ibl HAYYHOTI'O MO3HAHUSA

1.1 ®u3nka 1 METO/Ibl HAYYHOTO 2 Bubnmorexa LIOK
https://m.edso0.ru/7f41bf72

MO3HAHUSA
Htoro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunemaruka 5 Bbubmmorexa IIOK
https://m.edsoo.ru/7f41bf72
2.2 JnHamMuka 7 bubmumoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 bubmorexa IIOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pasznea 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIPHO- 9 1 Bubnuorexa LIOK
KMHETHYECKOH TeOpHH https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEpMOJAMHAMUKHI 10 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bub6inorexa [IOK
da3oBEIE TIEPEXO BT https://m.edso00.ru/7f41bf72
Hroro no pazgeny 24
Pa3znen 4.3JEKTPOJUHAMUKA
4.1 DNeKTpocTaTUKa 10 1 bubmoreka IOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOSTHHBIN NEKTPUUECKHUIA TOK. 12 1 1 bubmorexa LIOK
ToKH B pa3saUUHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68 4 4



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

11 KJIACC

Ne HaumeHoBaHue pa3ieioB U TeM KosauuecTBo 4acoB DJIeKTpoHHbIe (HH(POBHIE)
n/n NporpamMmmMbl Bcero Kontpoabubie IIpaktuueckne 00pasoBaTe/bHbIe pecypesbl
padoThbI padoThI
Pa3nen 1.2JIEKTPOJJMHAMUKA
11 MarauTHoe 1oJIe. 11 1 3 bubnunoreka LIOK
DJIEKTPOMArHUTHAs UH KM https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3znen 2.KOJEBAHUA U BOJIHbI
2.1 MexaHu4eCKHe 1 9 1 bubnuoreka [{OK
AJIEKTPOMArHUTHBIE KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
2.2 MexaHu4eCKHe 1 5 1 bubnuoreka [{OK
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pa3nen 3.0CHOBBI CHEIITUAJIBHOM TEOPUA OTHOCHUTEJBHOCTH

3.1 OcHOBBI cIENMANIBHON Teopun 4 1 bubmuoreka [IOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKH 6 bubmmoteka IIOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bu6muoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

7 1

bu6nunorexa LIOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

Pa3zngen 6.0BOBIIAIOLIEE IOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE

Hroro no pazneny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'enpenmreiin JI.O., bynatoBa A.A., KopauiseB U.H., Komkuna A.B.; nox penakiuei
Opnosa B.A. ®usuxka. 10 knacce (6a30BbIi 1 yriayOsieHHBIH YpoBHH) (B 2 yacTsix). BUHOM.
JlaGopaTopust 3HAaHUH.

I'enpenmreiin J1.O., bynaroa A.A., Kopuuises 1.H., Komkuna A.B.; nox penakiueit
OpiioBa B.A. ®usuka. 11 kmacc (6a30BbIi ¥ yriryOaeHHBIH ypoBHH) (B 2 yacTsax). BUHOM.
Jlaboparopust 3HaHUN

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bu6nmoreka [IOK



