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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHero o0Imero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH W TPeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHON mporpammel, mnpeacraBieHHbIx B PI'OC COO, a Ttakke ¢ y4€rom
¢benepanbHOil pabodeil mporpaMMbl BOCHHTAHUS W KOHICNIMU NPENOJaBaHUS Y4eOHOIO
npeamera «®du3mka» B 00pa3oBaTeNbHBIX oOpraHu3zanusx Poccuiickoit  ®Denmeparnmw,
peanu3yoNnMX OCHOBHbIE 00pa30BaTeIbHBIEC POTrPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB npu o0yueHHH ux (u3nMke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/1eATeIbHOCTHOrO noaxoaa. [IporpamMmMa 1o ¢pusruke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k nmiaHUPyeMBbIM JMYHOCTHBIM, NMPEAMETHBIM M METampeaMeTHBIM
pe3yibTaTaM OOy4YeHHUs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peallu3allii MEXIPEIMETHBIX
cBsizeld (PUM3HMKM C €CTeCTBEHHO-HaYYHBIMU Yy4eOHBIMU mpeaMmeTamu. B Hell ompenensiorcs
OCHOBHBIE 1I€JIM U3y4eHHUs] (U3UKU Ha YPOBHE CPEAHEro oOIiero odopa3oBaHus, MIaHHUpPyEMbIe
pe3ysibTaThl OCBOEHHUS Kypca (U3MKHU: JIMYHOCTHBIE, METallpeIMETHbIE, NpeAMETHbIE (Ha
06a30BOM YpOBHE).

[Tporpamma no ¢pu3KKe BKIIOYAET:

® [IaHUpyeMble Pe3yIbTaThl OCBOCHUS Kypca (pu3uKu Ha 6a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHbIE PE3YJILTATHI M0 F0JIaM 00YyUYEHUSs;

e coxepxaHue yuebHoro npeamera «Pusnka» o rogam o0ydeHuUs.

du3rka KaK HayKa 0 HauboJjiee 00X 3aKOHAX MPUPOABI, BRICTYIAs B KAYECTBE y4eOHOT O
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUH 00 OKpPY)KalOIIEM MHPE.
HIxonbHbI Kypc OHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbBIX YueOHBIX
MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeKAT B OCHOBE MIPOLIECCOB U SBJICHUN, U3y4aeMbIX
XUMHEH, Ouosnoruei, ¢pusznyeckoil reorpadueil u actpoHomuei. Vcronb3zoBaHue U aKTUBHOE
npUMeHeHne (U3MUecKHX 3HAaHUM ONpeAenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUA B cdepe SHEPreTUKH, TPAHCIOpPTa, OCBOGHHUS KOCMOCA, IIOJNYUYEHHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3ydyenue pu3uKu BHOCUT OCHOBHOW BKJIAJ B
(hopMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcsi, B GOpMUPOBAHUE YMEHHH
MIPUMEHATh HAyYHBIH METO/] TO3HAHMSI IIPU BBINOJIHEHUHM UMHU Y4€OHBIX UCCIIEI0BAHUM.

B ocHOBy Kkypca ¢u3MKu 711 YPOBHS CPEIHEro 00IIero 00pa3oBaHUs MOJ0XKEH Psi UACH,
KOTOpBIE€ MOKHO pacCMaTpUBaTh KaK IIPUHIUIIBI €70 TIOCTPOEHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3liesioB (U3MKU, BKIIOYAET KaK BOMPOCH KIACCUUYECKOH, TaK U
COBpeMEeHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ Hell MaTepual Kypca pU3uku 00beIUHEH BOKPYT
¢usndeckux Teopui. Benymmm B Kypce sBisiercss (OpPMHUpPOBAaHHME MPEACTABICHHH O
CTPYKTYPHBIX YPOBHSAX MaTE€PHH, BEIIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanusanus npeamnoiaraeT UCHOIb30BaHUE T'YMAaHUTAPHOTO
noTeHuana (GU3NYECKOo HaAyKH, OCMBICICHHE CBSI3U Pa3BUTHS (PM3HKHU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHY €CKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMHU MTPOOJIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku mpeamnosaraetT 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHUX U TEXHOJOIMUECKUX MPUTI0KEHUI U3ydeHHBIX TEOpUI U 3aKOHOB.

Hoesa oxonocuzayuu peanu3yeTrcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX 2KOJOTHYECKHM IMpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a Takxke 00CyXJeHHs IPpoOJIeM pallMOHaIbHOIO PUPOIONOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (PU3MKUM Ha YPOBHE CpPEAHEro oOuliero oopa3oBaHUs
ABIIIOTCA  (u3nuueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUNH O CTPYKTYype MHOCTPOECHHUS
¢usnyeckoil Teopuu, poiu (QyHIAMEHTAJbHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHUIIAX MPUMEHUMOCTH TEOpPUH, JJII OMHCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U ITPOIECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (PU3MKH peann3yeTcs Mpexe BCEero 3a Cuér
OpraHu3alMM SKCIIEPUMEHTAILHON eATeIbHOCTH oOy4daromuxcs. [{ins 6azoBoro ypoBHs Kypca
(GU3UKH — ATO UCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPHMEHTOB
nmabopaTopHbIX paboT, KOTOpble B MporpamMMe o (HU3UKe OOBEAMHEHBI B OOIIMI CIHCOK
YUYCHUYECKHX NPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedHe JIaOOpaTOPHBIX PadoT,
IIPOBOAAUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 0O0pa30oBaTelbHOrO
npolecca UCXos U3 0OCOOCHHOCTEHN MJIaHMPOBAaHUS U OCHallleHHs kaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaJlcHUE OOYYalOIIMMUCS YMEHHSIMU IPOBOAMUTH KOCBEHHbBIE HM3MEpPEHUs,
UCCIIeIOBaHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKE
HPEIOAKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yaenseTcs PeleHUI0 pacuéTHBIX U KaueCTBEHHbIX 3ajad. Ilpu sTom
IUISL pacyE€THBIX 3ajjad IPUOPUTETOM SIBIIIOTCS 3alauil € SBHO 3a/laHHON (PU3UYECKON MOJEbIO,
MO3BOJIAIOIIME MPUMEHATh H3yYEHHBbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOro pasjena
Kypca, Tak 1 UHTErpUpys 3HAHMS U3 pa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/1ay IPUOPUTETOM
SBIIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHMUs (U3NYECKUX SBJIEHUH U IPOLIECCOB B
OKpYXKalolel J>XU3HHU, TpeOyrlme BbhIOOpa (U3HYECKOW MOJENU IS CUTYallMd TMPAKTHKO -
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu @DPI'OC COO Kk MaTepualbHO-TEXHUYECKOMY
obecrieueHNI0 y4eOHOro mporecca 0a3oBbIi ypoBEeHb Kypca (M3UKH Ha YpPOBHE CPEIHETO
obmero oOpa3oBaHMs JODKEH M3Yy4aThCsl B YCIOBHSIX IPEIMETHOro kabuHera (UMK Wim B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOr 0 KA. B kaOuHete
(GHU3UKHU TOJDKHO OBITH HE0OXO0JMMOE JTab0paTOpHOE 000PYAOBAHHUE IJIsl BBIOJHEHNS yKa3aHHbBIX
B IporpamMme 1o (U3MKE YYEHHMUECKHUX MPAKTUYECKUX pabdoT M JIEMOHCTPAIMOHHOE
o0opyaoBaHUeE.

JleMoHCcTpalmoHHOe 000pynoBaHHE (OPMUPYETCS B COOTBETCTBUM C IPUHLUIOM
MHHMMAaJIbHON JIOCTATOYHOCTH U OOECHeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B Mporpamme Io
¢u3MKe KIIOUYEBBIX JEMOHCTPALUil JUIs HCCIIENOBaHMUs M3y4aeMbIX SIBJIEHHM M MPOLIECCOB,
SMIUPUUYECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe 00OpynOBaHHE A YYEHMYECKMX HpPaKTUYecKuX paboT (opmupyercs B
BUJIE TEMAaTHUECKUX KOMIIJICKTOB M OOECleuMBaeTCsi B pacuére OJHOIO0 KOMILJIEKTa Ha ABYX
oOyyaronmxcsa. TemaTHueckue KOMILIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JOJDKHBI OBITH
[IOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BAaHWU AHAJOrOBBIX U LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJIE€ IU(DPOBBIX JabOpaTOPHUi.

OCHOBHBIMHU LIEJISIMU M3y4€HUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e (dopmHpoBaHHME HHTEpeca M CTpeMJIeHHs OOydalolMXCsd K HAy4HOMY H3y4YCHHUIO

IPUPO/IBI, PA3BUTHE UX HHTEIUICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH;
e pa3BUTHE TIPEACTaBICHHM O HAyyHOM MeEToJe IMO3HaHUus U (GOpMUPOBAHUE
HCCJIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



(dhopMHUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yiIbTaTa U3yuYCHHs] OCHOB CTPOCHUS
MaTepuu u GyHIaMEHTAJILHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHU OOBSCHSITH SIBJICHUS C UCHOIb30BaHUEM (GU3NYECKUX 3HAHUN U
HAyYHBIX J0KA3aTEJbCTB;

dbopMupOBaHUE TIPEACTABICHUN O ponu (PU3UKHU IJIsI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JocTmwkeHne 3THX IieNieil oO0ecreurBaeTcsl pelIeHHeM CIEAYIONHMX 3a7ad B Ipolecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

IpUOOpEeTEeHNe CUCTEMbI 3HaHUN 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJINHAMUKY, KBAHTOBYIO
(GU3MKY U 2JIEMEHTHI aCTPO(HU3UKH;

dopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETHUYECKUEe 3HAHUS M  OOBSICHEHUS
(GU3NYEeCKUX SBJIEHUH B MPUPOAE U [JJsI NPUHATUS IPAKTUYECKUX pEIIeHUN B
HOBCE/IHEBHOM )KU3HH;

OCBOCGHHME CIIOCOOOB PEIICHUS] PA3IMYHBIX 3a/lad C SIBHO 3aJaHHOW (U3MUecKoit
MOJIeNbIO, 3a/ay, IOAPa3yMEBAIOLIMX CaMOCTOATENBHOE CO3JaHue (PU3NUECKOil
MOJIeNH, aJIeKBaTHOM yCIIOBUSIM 3aJ1auu;

NOHUMaHME (PU3NYECKUX OCHOB U INPHUHLUIOB JEHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJIOIMUYECKUX MPOLIECCOB, UX BIMUSIHUS Ha OKPYKAIOIIYIO CpeNy;

OBJIAJICHUE METOAAMHU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U NPOBEACHUS (PU3UUECKUX
OKCIIEPUMEHTOB, aHajdM3a W  MHTEpIpeTanud  UHPOpMAlMM,  ONpPEAeNCHUs
JOCTOBEPHOCTH MOJIYYEHHOT0 pe3yibTaTa;

CO3/1aHH€ YCJIOBHMM Ui pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATENILCKOM, TBOPUECKOM
JeSITEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIero oO0pa3oBaHMs
orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kiacce — 68 yacos (2
yaca B HEJICJO).

[Ipennaraemslii B mporpaMMe o ¢pu3ukKe rnepedyeHb 1a00paTOpHbIX U MPAKTHYECKUX paboT

ABISICTCS PEKOMEH/IOBAHHBIM, YYHMTENb JI€TaeT BHIOOP MPOBENEHUS JTa0OPaTOPHBIX PAabOT
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroImuxcs.



COJEPXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @®u3uka 1 MeTOAbI HAYYHOI'O NO3HAHMUSA
®duznka — Hayka o npupozae. Hayunsle MeTOIbl IO3HAHMS OKpyXkarouero mupa. Ponb
SKCHEPUMEHTA U TEOPUHU B IIPOI[ECCE MTO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue ¢puznyecKux sBJIeHUN U mpoueccoB. Hayunsie runotessl. Ousznueckue
3aKOHBI U TeOpHH. [ paHUIBI IPUMEHUMOCTH PU3NUECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHHBI MHpa, B
MPAKTUYECKON JeATEIbHOCTH JIFOCH.
Jlemoncmpayuu

AmnanoroBsle U HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYUKH.

Pa3znesn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMYecKoro mABuxkeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienune, CKOpOCTh (CpedHsss CKOPOCTb, MITHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepHalbHOW TOYKH, UX MPOEKLIHUU HAa OCH CUCTEMbl KoopauHAT. ClOXEeHHE MepeMelleHui U
CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOE NBIKeHue. ['paduku 3aBucMMoOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, YT U MEPEMENIEHUS MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBobonHOE mazieHre. Y CKOpeHUe CBOOOTHOTO TaIeHUsI.

KpuBonuneitnoe paBwxkeHue. J[BUKeHHE MaTEpHAIbHOM TOYKM TIO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOXYJK CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHass ckopocTh. llepumon wu
yacTtoTta oOpamieHus. LlenTpocTpemuTenbHOE yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M NPAKTHYECKOE NPUMEHEHUE: CIHAOMETpP, JBH)KEHUE
CHapsJ0B, LICITHbIE U PEMEHHBIE TIEpEaAYN.

Jlemoncmpayuu

Mopnenb cucteMbl 0TCYETA, UIUTFOCTPALUSI KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeobpazoBanue TBUKEHUHN C MCMOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne nerkeHus Tena, OpouIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

H3mepenrne yckopeHus: CBOOOTHOTO MaieHusl.

HamnpaBnenue ckopocTH npu JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHne HepaBHOMEPHOI'O ABUKEHUS C LIEIbIO OMPeIeIEHUs MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIEGHUS ~ MEXAY  NyTIMH,  OPOMJAECHHBIMM  TEIOM  3a
MOCJIEAOBATEIbHbIE pAaBHBIE IMPOMEKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBH)KEHUHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHune nBUKeHUs MIapyKa B BA3KOH KUAKOCTH.

N3ydenne nBmxeHus Tena, OpoIeHHOro TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuauun otHocutensHOCTH ["anmunes. Ilepseiit 3akoH HeroToHA. MHEpLIManbHbIE CHCTEMBI
oTcuéra.



Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Btopoit 3akon HprotoHa st
MarepuaiibHOi ToukH. Tpernil 3akoH HproTOHA /17151 MaTepUaIbHBIX TOYEK.

3aKoH BceMupHOro tiarorenus. Cuna tsokectu. [lepas kocMudeckast CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckonbxxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBKEHUs U cuiia TpeHus nmokos. Koagduuuent tpenns. Cuna compoTUBICHUS
MpY ABUKEHUU Teja B KUJKOCTH UJIH rase.

[ToctynarensHOE U BpamlaTeIbHOE IBIKEHUE a0COMOTHO TBEPIOT O TENa.

MOMEHT CHIBl OTHOCHTENBHO OCH BpamieHus. Ilimedo cuibl. YcinoBus paBHOBECHS
TBEPIOIO TEJIA.

TexHuyecknue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MNOAUIMIHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHMEe UHEPLUH.

CpaBHeHHE Macc B3aUMOEHCTBYIOIIUX TEJl.

Bropoii 3akon HetoTOHA.

U3zmepenue cui.

CnoxeHue cui.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U A ICHUU.

CpaBHEHUE CHII TPEHUS MOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBeCH .

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

W3ydenue nBr>KeHUs OpycKa M0 HAaKJIOHHOM IJTOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CUJI YHPYTOCTH, BO3HUKAIOMIMX B MPYKUHE M PE3UHOBOM
oOpasiie, OT uXx AehopMaIiiu.

HccnenoBanue ycioBUM paBHOBECHUS TBEPIOIO TeJA, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmnynbc MmaTepuaabHOW TOUYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITbI U
W3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JIBH)KEHHUE.

PaGoTa cuibl. MOITHOCTD CHJIBI.

Kunernueckast sHeprusi MarepuayibHOM TOUKH. Teopema 00 M3MEHEHWU KHUHETHYECKOM
SHEPrUH.

[TorennmanbHas sHeprus. [loTeHansHas sHEprus ynpyro 1eOpMUPOBAHHON MPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMIIH.

[TorennmanbHble W HEMOTEHUMANbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHLHUATIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPruH CUCTEMbI TeJl. 3aKOH COXPAaHEHUs MEXaHUUECKON YHEPruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckne yCTpoiCTBa M IMPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONED, MPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYyJIbCA.

PeakTuBHOE IBHXKEHUE.

[Tepexon NOTEHIMATIBHOM SHEPIHH B KWHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul



N3yueHne abCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHHMYECKOW SHEpPruu Tejaa Ha
[IpUMEpE PaCTSHKEHUS PE3UHOBOIO KTy Ta.

Pa3nen 3. MouekyasipHas (pU3NKa M TEPMOJMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KUHETHYECKOM TEOPUH U UX OMBITHOE 00OCHOBaHUE.
bpoynoBckoe nBuxkenue. Juddysus. Xapaktep IBHKEHUS M B3aUMOACHCTBHS YaCTHUIL
BelecTBa. Mojenu CTpOEHHs Ta30B, KHUJAKOCTEH M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEI[ECTBA HA OCHOBE 3THUX Mozened. Macca u pasmepsl monekyis. KosimuecTtBo BemiecTsa.
[Tocrosinnas ABorajpo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remmneparyp Llenbcusi.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETHUECKOU TEOpUH
uaeaJbHOro rasa. AOCONIOTHas TeMmIepaTypa Kak Mepa cpenHeld KHHETHMYeCKOHl SHepruu
TEMJIOBOrO0 JBHWKeHUsA dactun rasa. Illkama temmeparyp KensBuHa. ['a30Bble 3aKOHBI
VYpaBuenne Menaeneesa—Knanelipona. 3akoH JlanpToHa. M3ompouecchl B UACAIBHOM Ta3e ¢
IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paguueckoe npeacTaBieHUe N30 POLECCOB: U30TEPMa,
n30xopa, n3obapa.

TexHuueckne yCTpolCTBa U MPAKTHIECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JHMCKPETHOE CTpPOEHHE BelecTBa, (ororpaduu MOJIEKy
OpTraHUYECKHUX COCIMHCHUM.

OmnbiTel 110 U dy3un KUAKOCTEH 1 ra30B.

Mogenb OpOyHOBCKOTO ABUKCHUS.

Mopnens onbita IlITepHa.

OnbITHI, 1OKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMO/1€H CTBUSL.

Mopnens, HIUIIOCTpUpYIOLIas MPUPOAY JABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnBbIThI, WITIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS MI€AJIbHOIO T'a3a, U301 POLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Omnpenenenne macchl BO3AyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHuil o0BEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSIHUSL pa3pexEeHHOr o rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHaMmuueckass cUCTeMa. BHYTpeHHss SHEprus TEPMOAMHAMUYECKONM CHCTEMBI U
crocoObl €€ n3MeHeHus. KonuuectBo Tennorsl u pabota. BHyTpeHHss 3HEeprus 0JHOATOMHOIO
nJeaNbHOro raza. Buasl Temonepeaadn: TeIONPOBOAHOCTb, KOHBEKLINS, U3Iy4eHUE. Y 1elIbHas
TEMI0EMKOCTh BeniecTBa. KonuuecTBo TEIIOTH IPH TEIlIoNeperaye.

[Tonsatue 06 anuabatHoMm mpouecce. IlepBrlii 3akoH TepMoauHamuku. [IpumeneHue
MIEPBOI0 3aKOHA TEPMOJIMHAMUKH K n3ompoueccam. ['paduueckas unteprnperanus padboThI rasa.

Bropoii 3akon TepmoauHamMuku. HeobpaTuMoCTh poIieccoB B IpUpo/Ie.

TeruoBble MammHbL. [IpUHIUTIBL AeHCTBHS TEMJIOBLIX MauH. [IpeoOpa3oBaHus SHEPTUH B
TeruioBbIXx MammHaxX. Kosdduuuent monesnoro nedicteus TerinoBoit mamuuel. ukn KapHo u
ero Ko HUIMEHT MOJIE3HOT0 AEUCTBHUS. DKOJIOTHUECKHE MPOOJIEMBI TEMI0IHEPT €THKH.

TexHuyecknue yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHWE: JBUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOW XOJIOAMIBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

M3MeHeHue BHYTpEHHEH SHEPruu Tejla MpPH COBEPLICHUH paboOThl: BBUIET HPOOKU U3
OYyTBUIKM I10J] JIEUCTBUEM CKAaTOTO BO3JyXa, HarpeBaHue 3¢dupa B JAaTYHHOH TpyOke MyTéM
TpeHus (BUAEOAEMOHCTPALIHS).

W3MeHeHue BHYTpeHHEN SHEPruu (TeMIepaTypbl) Tea NpH Tenjonepeaaye.

OnbIT o aanabaTHOMY PacUIMPEHUIO BO3yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHEr'O CrOpPaHUsl, pEaKTUBHOI'O IBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pasosvie nepexoowvl

[Tapoobpa3oBanne u KoHIeHcauus. McmapeHue W KumeHue. AOCOMIOTHas W
OTHOCHTEJIbHAS BJIAXHOCTh Bo3ayxa. HacelleHHblil nap. YenbHast TemioTa napoodpa3zoBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHUS CBONCTB KPHCTAIIOB.

>KI/II[KI/I€ KpUCTaJUIbI. COBpeMeHHBIe MaTepuralbl. IInaBnenue u KpUucCTaJuim3anus. YaenbHas
TCILJIOTA I1JIaBJICHU . CY6HI/IM3LII/I§I.

YpaBHeHUE TEMI0BOro OanaHca.

TexHuueckre ycTpoilcTBa U MNPAKTUUECKOE MPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOIMU T[OJYYEHHUsS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIICTBA HACHIILIEHHBIX NTAPOB.

Kunenuve npu moHM>XeHHOM JaBJICHUH.

CriocoObI M3MEpPEHUs BIAKHOCTH.

Halnronenne HarpeBaHus ¥ MIaBJIECHUST KPUCTAJJIMYECKOTO BEIISCTRA.

JleMOH cTpanus KpyucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHne OTHOCUTENIBHON BIAKHOCTH BO3/1yXa.

Paznen 4. DiekTpoAMHAMHUKA

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. OJEKTpUYeCKH 3apsna. JlBa Buaa 3NEKTpUUECKUX 3apsIoB.
[IpoBOHUKH, TUFIEKTPUKU U TTOTYIPOBOJIHUKHU. 3AKOH COXPaHEHHUsI 3JIEKTPUUYECKOT 0 3aps/a.

B3aumoneiictBue 3apsgmoB.  3akoH  Kymnona. TodeuHbld  AJEKTpUYECKUN  3apsl.
Onexrpudeckoe nose. Hanpssk€HHOCTB diekTpudeckoro moisd. IlpuHoun cyneprno3unuu
NEKTPUUYECKUX IToNeH. JIMHMM HanpsHKEHHOCTH 2JIEKTPUYECKOT O TOJISL.

PaGota cun osnexktpocratnueckoro mons. IloreHnuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHUKY M TUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10J1€. JnaneKkTprudeckas IpOHULaeMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATopa. DHEprus
3apsKEHHOT0 KOHJIEHCAaTopa.

TexHuueckre ycTpoHCTBa M NPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATHYECKAS 3aIUTa, 3a3e€MJICHHE AJIEKTPOMPUOOPOB, KOHIAEHCATOP, KOMHUPOBAIBHBIN
arnrmapar, CTpyHUHbIIA IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO M IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3auMonelicTBue Ha3IEKTPU30BAHHBIX TEI.



DNEeKTPUUECKOE M0JI€ 3aPSKEHHBIX TEJ.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHUECKAas 3allMTa.

JIMPneKTpUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATopa OT IUIOIIAAM IUIACTHH,
pPacCTOSHUS MEXKy HUMH U TUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHIEH CATOpa.

Tema 2. Ilocmoannstii 21ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBaHUS 3JEKTPUUECKOro Toka. VICTOUHMKH TOKa.
Cuna Toka. [locTosiHHBIN TOK.

Hanpspkenue. 3akon OMa 11 yyacTKa LerH.

DneKTpruiecKoe CONPOTHUBJICHUE. VYnensHOE CONPOTUBIIEHUE BEILIECTBA.
[locnenoBarenbHOE, apaiebHOE, CMENIAHHOE COEIMHEHHE ITPOBOAHUKOB.

Pabora snextpuueckoro Toka. 3akoH [xoyns—Jlenna. MoIHOCTh IEKTPUYECKOTO TOKA.

DNeKTpOABMKYLIAsl CUjla U BHYTPEHHEE CONMPOTUBICHUE MCTOYHHMKA TOKa. 3aKoH Oma Jis
NOJHOM (3aMKHYTOM) 3NeKTpuueckoil nenu. KopoTkoe 3aMbIkaHueE.

DneKTpOoHHAasi NPOBOAUMOCTb TBEPBIX METAJIIOB. 3aBUCUMOCTb COIIPOTUBIIEH Ul METAJIJIOB
0T TeMiepaTypbl. CBEpXIIPOBOJUMOCTb.

DJIeKTpUYEeCKni TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MNpUMeECHas MPOBOAUMOCTb IOJIYIPOBOJHUKOB.
CgoiictBa p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKNd TOK B pacTBOpax M pacIulaBax »dJIEKTPOJIUTOB. IJIEKTPOJUTHYECKAS
JUCCOIUAIIMS. DIIEKTPOIIU3.

DIEeKTPUYECKUN TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
[Tna3zma.

TexHuyecknue yCTpPOMCTBA W NPAKTHUYECKOE NPUMEHEHUE: aMIepMETp, BOJBTMETP,
peoctat, HUCTOYHMKM TOKA, DJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, SIEKTPOOCBETUTEIbHbBIC
MpUOOPBI, TEPMOMETP CONPOTUBJICHHS, BAKYyMHBIA TUOMA, TEPMUCTOPHI U (POTOPE3IUCTOPHI,
MOJYNIPOBOJHUKOBBIN A0/, FaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCHMOCTh CONPOTUBIEHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAAH
HOMEPEYHOr0 CEUEHUs U MaTepuala.

CMelaHHOE COEMHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue FIEeKTPOABMKYIIEH cuiibl. KopoTkoe 3amMblkaHUE TrallbBAHUYECKOTO
JJIEMEHTA U OL€HKA BHYTPEHHEr O COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTHBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoit pa3psii 1 NpOBOJUMOCTb BO3IyXa.

OHOCTOPOHHSISI IPOBOAMMOCTB HOAA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3y4yeHne cMemaHHOro COCIMHEHUS PE3UCTOPOB.

N3mepenne  3IEKTPOABHMKYINEW CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Habmronenue snekrponusa.

MexnpeaMeTHbIE CBSI3H

Uzyuenue kypca ¢usuxu 6azoBoro ypoBHs B 10 Kkiacce oCylIecTBIsieTcs € y4y&TOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnsie nowsmus, CBSI3aHHBIE C M3YYEHHEM METO/IOB HAYYHOI'O MO3HAHUS:
sBJICHHE, Hay4yHbI (akt, rumoresa, (usnyueckas BeIMYHMHA, 3aKOH, TEOpus, HabIIO]eHHe,
9KCIEPUMEHT, MO EIIUPOBAHNE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, JWHEHHas ¢QyHKOusa, napabona,
runepOoia, uX rpauKy U CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIUHU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbHl M HX IMPOEKIUH HA OCH
KOOp/AMHAT, CII0)KEHHE BEKTOPOB.

buonocus: Mexanuueckoe JBM)KEHUE B KUBOM mpupoje, nud@ysus, ocMoc, TEmI1000MeH
KMBBIX OPraHU3MOB (BUABI TEIJIONEPEaUuH, TEIIOBOE PABHOBECUE), FNEKTPHUECKUE SIBJIICHUS B
JKUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH U Tra3oB, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, YJIEKTPOIIMTUYECKAS U CCOLMALIMS, TaJIbBAHUKA.

I'eocpagpus: BIaXXHOCTb BO3yXa, BETPbl, 6apoMeTp, TEPMOMETP.

Texnonocus: npeodpa3zoBaHue ABUKEHHUM C MCIOJb30BAHUEM MEXaHU3MOB, YYET TPEHUS B
TEXHUKE, MOAIIMITHUKY, HCIOJIb30BAaHUE 3aKOHA COXpPAaHEHHs HUMIyJbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JABUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOH
XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJOTUH MOTYYCHHUS] COBPEMEHHBIX MaTepuasioB, B TOM YHUCIE
HAaHOMATEepHUajoB, W  HAHOTEXHOJIOTHMH,  JJEKTpPOCTaTWYecKas  3allluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIH HpPHUHTEp, dJEKTpOHArpeBaTesbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KJIACC

Pa3nen 4. DnexkTpoguHaMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

ITocrossHHbIE MarHuThl. B3anMoIelcTBHE NOCTOSIHHBIX MAarHMTOB. MarHutHO€ TOJIE.
BexTop MarHuTHOM MHAYKUUU. [IpuHIUI Cynepno3uuy MarHUTHBIX MOJIeH. JINHUY MarHUTHOU
uHayKuy. KapTuHa TMHWI MArHUTHON WHAIYKITUH TI0JIS1 TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe moje MpOBOJHMKA ¢ TOKOM. KapTuHa JAMHWN WHIYKIIMW MarHUTHOTO IIOJIS
JUIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOIO MPOBOJHUKA, KATYIIKA C TOKOM.
OnbiT Dpcrena. BzaumoaeiicTBre NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HAIIPABJICHHE.

Cuna Jlopenua, e€ wmonayib M HampaBieHue. [IBU)keHHE 3apsHyKEHHOW YacTULbl B
OJTHOPOJAHOM MarHuTHOM Tone. Pabora cuibl JlopeHria.

SIBieHME DIIEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BEKkTOpa MArHUTHOM WHIYKLHWH.
DNEeKTPOABMKYIIAs CUJIa UHAYKIIMH. 3aKOH 3JIEKTPOMarHuTHoON nHAyKuuu Papases.

BuxpeBoe »syekTpuyeckoe mojie. DIEKTPOABMXKYIIAs CHJIAa WHIYKUMH B TMPOBOJHUKE,
JBHKYIIEMCS TOCTYNAaTENbHO B OTHOPOJHOM MarHUTHOM I10JIE.

IIpaBuino Jlenna.

NHnykTuBHOCTD. SIBIIEHHE CAMOMHIYKIIMHU. DJIECKTPOABIKYILAS CHJIa CAMOMHIYKIINH.



OHeprust MarHUTHOTO NOJIS KaTyIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA W INPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIE MArHHTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS I1€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOI'O Iy4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHOYKIMY MarHUTHOTO TOJISL.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOIIUTA.

SIBneHue 3JIEKTPOMarHUTHONW MHYKLIAH.

ITpaBuno Jlenna.

3aBUCHMOCTb JIEKTPOJBMIKYILEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOI'O
IIOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHne MarHuTHOrO MOJIsl KATYLIKU C TOKOM.

HccnenoBanue AelCTBUSI TOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Pa3nen S. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koa1eoanus

KonebatenpbHnass cuctema. CBoOOAHBIC MeXaHMUeCcKHe KosieOanus. [ apMoOHWYECKHE
konebanus. Ilepuon, wyactora, amrmumtyaa u ¢asza konedanuil. I[IpyKWHHBIA MasSTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHHME rapMOHMYecKHX KosneOanuil. IIpeBpamienue sHepruu
MIPU TaPMOHUYECKUX KOJICOAHUSX.

KonebatenpHblii  KOHTYp. CBOOOAHBIC D3JIEKTPOMAarHUTHBIE KOJNEOaHHWS B HJCATHLHOM
KoneOaTelbHOM KOHType. AHAJOTUS MEXKAYy MEXaHWYECKUMU U DIIEKTPOMArHUTHBIMH
konebanusimu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS SHEPruu B UIEAILHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxalUMX KojieOaHUsAX. BhIHYX/IeHHbIE MEXaHUYECKHEe KoJeOaHusl.
Pe3onanc. BeinykeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

[Tepemennsiii Tok. CUHYCOMAJIbHBIA MEPEMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO TOKa.
AMILIMTYTHOE U AU CTBYIOILIEE 3HAUYECHHUE CUJIBI TOKA U HATIPSIKEHUS.

Tpancpopmartop. IIponsBoacTBo, mepenadya M MOTpedIEHHE 3JIEKTPUUYECKOM SHEpruu.
DOKOJIOTUYECKHE PUCKA TPH MPOU3BOACTBE 3JeKTposHepruu. KynbTypa uCIOIb30BaHUS
3JIEKTPOIHEPIUH B MTOBCEAHEBHOM KU3HU.

TexHuueckne yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
IeHEePaTop MEPEMEHHOIO TOKA, JIMHHUH 3JIEKTponepenay.

Jlemoncmpayuu

Hccnenoanune napameTpoB KojaeOaTenbHON cucTeMbl (MIPY>KUHHBIA MM MaTEMaTUYECKUN
MasITHUK).

HaGmoienne 3aTyxaronmx KoJIeOaHmii.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJIEOaHUH.

Habmonenne pezonanca.



CB0OOHBIE 37IEKTPOMAarHUTHBIE KOJIEOAHUS.

OctuinorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKa M HANpsDKEHUs OT BpPEeMEHH) JUid
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COECJUHEHUM PE3UCTOpa, KAaTYIIKH WHIAYKTHUBHOCTH U
KOHJICHCaTopa.

Mogenb TUHUH 3JIEKTpOorepeaayn.

Yuenuueckuii sxcnepumenm, nabopamophvie padomoi

HccnenoBanue 3aBUCHMOCTH ITEPHOJIa MAJIBIX KOJeOaHU rpy3a Ha HUTH OT JAJMHBI HUTH U
Macchl I'py3a.

HccrnenoBaHne NEPEMEHHOrO0 TOKAa B ILENHM M3 IOCIENOBATENbHO COEIUHEHHBIX
KOH/IEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHUmMHble 60J1HbL

MexaHnuueckue BOJIHBI, ycaoBus pacupocTtpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
¥ JuimHa BouHbL llomepeuyHble W MNpojoJbHbIE BOJHBL MHTepdepenuus u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3BykKa.

DJEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI M3JIYy4Y€HHs DJIEKTPOMArHUTHBIX BOJH. B3aumHuas
opueHtauus BekTopoB E, B, V B snexkrpomarautHoil BonHe. CBolicTBa 3JEKTPOMarHUTHBIX
BOJIH: OTpa)keHHe, IMpeloMiIeHHe, nojsipu3auus, aAudpakuus, uHTepdepeHuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[lkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpHMeHEHNE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpyHIMIIBI paArOCBA3H U TeNeBUIeHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaIOILEe cpebl.

TexHuueckue ycTpolcTBa M IPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMATHOCTUKA B TEXHUKE M MEIWULMHE, pajap, paguolNpUEMHHK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neun.

Llemoncmpayuu

OO6pazoBaHue U pacnpoCcTpaHEHHUE MONEPEUHBIX U MPOAOJIBbHBIX BOJIH.

Koneb6momeecs Te0 Kak MCTOYHUK 3BYKA.

Haburonenue oTpakeHus ¥ MPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnu 1 1uGpakiiny MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M T'POMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYJOW M 4YacTOTOH
KOJIeOaHUIA.

HccinenoBanne CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKEHHE, IIPEIIOMIICHUE,
noJIsIpu3anus, U paKius, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHoe pacnpocTpaHeHHe CBeTa B OJHOPOIHOM cpefe.
JIyu cBeta. ToueuyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue n300pak€HUM B IJIOCKOM
3epKalie.

[Ipenomnenne cBera. 3akoHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIA TOKa3aTellb
npesnomienus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yroJl IMOJIHOIO BHYTPEHHErO
OTpa’KEHHUS.

Hucnepcus ceeta. CioxkHbli coctaB Oenoro csera. L{Ber.



CoOuparonme u pacceuBamomue nUH3bL. ToHkas mnuH3a. DOKYCHOE pacCTOSHHE U
OITUYECKas cuJia TOHKOM JuH3bI. [locTpoenne nzo0paxkeHnil B COOMPAIOIIUX U PACCEUBAOLINX
mH3ax. @opMyia TOHKOM JIMH3BL. YBEJINYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKU. Y CIOBUS
HaOJIIOCHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT IBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuust cBera. [udpaknuonHas peméTrka. YCIOBHE HaOMIOJCHHS TIABHBIX
MaKCHMYyMOB TIPH MTaJICHIH MOHOXPOMAaTHIECKOT'0 CBETa Ha MU(PAKIIMOHHYIO PEHIETKY.

ITonspuzanus csera.

TexHu4eckre YCTpOHCTBA W TPAKTUYECKOE IMpPUMEHEHHe: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKON, TENeCKON, BOJOKOHHAs OINTHKA, AU(paKIumoHHAS
peleéTKa, MoIsIpou.

Jlemoncmpayuu

[IpsimonuHelHOe paclpoCTpaHEHHE, OTpak€HUEe W IHpesiomyieHHe cBera. Onrtuueckue
prOOPBHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue CBOMCTB M300pakeHUH B IMH3AX.

Monenu MUKpOCKONa, TEJIECKOIA.

HaGmronenne narepdepeniinu cBera.

Ha6mronenne nudpakiuu ceera.

HaGmronenne nucnepcnu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIbI0 TU(PPAKIIUOHHOMN PELIETKH.

HaGnronenne monsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne mokaszaTess MpeToMIICHHS CTeKJIa.

HccnenoBaHue cBOMCTB H300pakeHUH B JINH3AX.

Habmonenne nucrnepcuu cBeta.

Pa3gen 6. OcHOBBI crielIHAJIbHON TEOPHUH OTHOCHUTEJIbHOCTH
I'panuibl IPUMEHUMOCTH KJIACCUYECKOW MexaHWKHU. llocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HWHBAapUAHTHOCTb MOZYJIS CKOPOCTHM CB€Ta B BaKyyMe, IIPHHIMII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTb OTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHU U COKPAILEHUE JIMHBI.
DHeprus U UMILYJIbC PEIATHBUCTCKON YaCTHIIBL.
CBs13p Macchl € SJHEPrUeil U UMITYJIBCOM PENSTUBUCTCKON YaCTHULIBI. DHEPrUs TOKOSI.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Inemenmuvl KéaHmM 060U ONMUKU
®otonsl. @opmyna [lnanka cBsizu dHEprun (HOTOHA C €ro YacTOTOW. DHEPrUs U UMITYIIhC
¢dotoHna.
OtkpeiTne u wuccienoBanue ¢Gotoddpdexra. Onwviret A. I'. CromeroBa. 3aKoHBI
dboTordhdekra. YpaBHeHnue Diinmrerina st pororddexra. «Kpachnas rpanuna» gorodddexra.
JlaBnenue cBera. OnbiTel I1. H. JleGenena.
XUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpOHCTBA M IPAKTUYECKOE MpUMEHEHHe: (POTO3JIEMEHT, (POTONATUHK,
COJTHEUHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHeMIHEro poroaddexra.
Ceeroauon.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccestHuto o -yactuil. [lmanerapHas
Mozenb atoMa. [locrynatel bopa. M3nmyuenue u norjouieHue GOTOHOB NPU MEPEXOJE aToMa C
OJIHOTO YpOBHsI 2HEpruu Ha Jpyrod. Buabl crekTpoB. CHeKTp ypOBHEW »HEpPrud aToma
BOZOpOJA.
Bomnnosslie cBolicTBa yactull. Bonnel ne bpoissa. KopnyckynspHO-BOJIHOBOM! Ayaau3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHUE.
TexHuyeckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIM aHaIu3
(criekTpockolt), 1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenue IIMHBI BOJIHBI JIa3epa.
Haburonenne muHeuaThiX CIIEKTPOB U3TydEHHUSL.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
Halnronenne muHeuaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOEHus  sapa. OTtkpeiTHE
panuoaktuBHOCTH. OnbITE Pezepdopna mo onpeneneHnio cocTaBa paAuoakKTHBHOTO U3Ty4eHUsI.
CoiicTBa anba-, 6eta-, raMMa-u3iydeHus. BiusiHue paguoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OtkpbiTHE mpoToHa M HeWTpoHa. Hykionnas mozpens sapa ['elizenOepra—liBaneHko.
3apsin siagpa. MaccoBoe unciio siapa. M3oTorsl.
Anbda-pacnaa. DIEKTpOHHBI M MO3UTPOHHBIN Oera-pacnan. ["amma-usiydenue. 3akoH
pazvoaKTUBHOIO pacrasa.
DOHeprus CBsI3U HYKJIOHOB B spe. SlnepHble cuibl. JlegekT Macchl sapa.
Snepuble peakuuu. JleneHue u CUHTES siiep.
SAnepubiii peaktop. TepmosaepHblii cuHTe3. [IpoOieMbl W TEpPCHEKTUBBI  SACPHOMN
JHEPreTUKHU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPrETUKH.
OneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
Mertobl HAOMOACHUS U PETUCTPALIMU SJIEMEHTaPHBIX YACTHIL.
®dynnaMeHTanbHbIE B3auMoiecTBUA. ENMHCTBO pu3nueckoit KapTHHBI MUPA.
TexHuueckne yCTpONCTBAa M NMPaKTHYECKOE NPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHa,
SIEPHBII peakTop, aToOMHas 6omoba.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOLIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DineMeHTHI aCTPOHOMHUM M ACTPOGU3IUKH



Otansl  pa3BUTHS  acTpoHomuM. IIpuknagHoe M MUPOBO33pEHYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 38é3nH0r0 He6a. Co3Be3aus, sipkue 3BE3/bl, IUNIAHETHI, UX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. ConHeyHas akTUBHOCTb. Mcrtounuk sHeprum ConHua M 3BE31. 3BE3ABI, UX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KIACC — CBETUMOCTB». 3BE3NBI
IJIABHOW IIOCJIEIOBATEIbHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTb» i 3BE3] TJIAaBHOM
MIOCJIEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE€3a. COBpEMEHHbIE MPENCTaBICHUS O
MIPOUCXOKIEHUU U 3Bomonny CoJHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii [1yTs — Hama [Nanaktuka. [Tonoxenue u npuxenue Connna B ["anmaktuke. Tumbl
rajlakTuk. Paguoranaktuku u kBasapsl. UEpHBIE IbIPBI B SApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa006ma. PasGeranme ramaxtuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

MacmrabHas cTpykTypa BeenenHoi. MeraranakTuka.

Hepewménnble npo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenust HeBOOPYKEHHBIM I1a30M C UCIONb30BAHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUN
IUISL ONIPEAETICHNS MOJIOXKEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CesepHoro nosymapus 1 spkue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, nnanet, Mueunoro [lyTu.

O6o0maronee NOBTOpeHue

Ponp ¢u3ukum u acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMATIHLHOU U
TUYECKON cdepax esATeNbHOCTH YelloBeKa, poJib U MeCcTO (U3MKM U acCTPOHOMHH B
COBpEMEHHOW Hay4yHOHl KapTHHE MHpa, poiib (usnueckoil Teopun B (HOPMHUPOBAHUU
MpeCTaBICHUN 0 PU3NUECKON KapTUHE MHUpa, MECTO (PU3NUECKON KapTUHBI MUPA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPECTABICHUN O IPUPOAE.

Me:xknpeaMeTHbIe CBA3U

Nzyuenne kypca ¢usuxu 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcd ¢ y4y&ToM
COZIepP)KATENBbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meoswcnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyyHOro IIO3HAHUS:
sBJIEHUE, HayuHbIi (akT, rumoresa, (u3MuUecKas BeIWYMHA, 3aKOH, TEOpus, HaOIIoIeHue,
9KCIIEPUMEHT, MO EIIUPOBAHKE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKUE (YHKIMHU: CHHYC,
KOCHHYC, TAQHI'€HC, KOTaHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U HX
IPOEKLUU HAa OCH KOOPAUHAT, CJIOXEHHUE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTapHBIX (DYHKIMH,
MPU3HAKU TIOA00MS TPEYTrOJILHUKOB, ONpe/eleHe IO II0CKUX (GUryp u oobéma Te.

buonocusa: snexrpuueckue SBICHUS B JKUBOW MpUpoOJe, KojeOaTelabHbIE JBUKEHHUS B
JKUBOM IPHUPOAE, ONTHYECKHE SBJICHHUS B JKMBOW IPHUPOAE, ACHCTBUE paadallMM Ha KUBBIE
OpPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININYECKON PEIIETKH, CTIEKTPaIbHbIM aHaTN3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KU MAarHUTHBIX pyl, (GOTOCHEMKA 3eMHOMN
ITOBEPXHOCTH, MPEACKA3aHNUE 36MIICTPSICEHUN.



Texnonocus: JTMHUU 3NEKTPONEpeaayd, FreHepaTop MEPEMEHHOTO TOKA, AJIEKTPOJBUTrATEb,
UHIYKIMOHHAs Medb, pajgap, paguolNpUEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mpeamera «®Pusnka» Ha YpPOBHE CpelHEro oOIero oOpa3oBaHUS
(6a30BBIi  YpPOBEHb) JODKHO  OOECIEUUTh  JOCTHIKCHHE  CICAYIONUX  JIMYHOCTHBIX,
METanpeMETHBIX B MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE PE3yJIbTaThl OCBOSHUS ydeOHOro mpeamera «Du3uka» TOKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEU
MO3UMLKUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, T[O3UTHUBHBIX BHYTPEHHHX
yOexaeHul, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM ILIEHHOCTAM POCCHICKOro  00IecTsa,
paciMpeHre XU3HEHHOTO OIbITa W OMBITA JEATETbHOCTH B IMPOIECCE pealln3allid OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHON AESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:KnaHCKOro BOCIIUTAHMS ¢

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MIMHM OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCHIICKOTO 00IIIeCTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEYENIOBEUYECKUX T'yMAaHUCTUYECKUX U JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B HMHTEpEcaxX I'pa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAaMOYIIpaBJIEHUU B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aUMOJCHCTBOBATh C COIMAJIHHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
(YHKIIUSAMH ¥ Ha3HAYCHUEM

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIMTAHUSI:

c(OpPMUPOBAHHOCTb POCCUNCKOI Ipa’KIaHCKOM HASHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXEHUSM POCCHICKHUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c¢(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH yUEHOT0;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
(bu3HYecKoil HayKe;

5) TpyA10BOT0 BOCIIMTAHUS

UHTEpEC K pa3IuyHbiM cdepaM MpoPecCHOHAIFHON [eATEeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymien
podeCCHy U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHbI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHUIO U caMOOOpa30OBaHHIO B 007acTH (U3UKU Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOH KYyJIbTYypbl, OCO3HAaHUE TJ00AJIBHOIO XapaKTepa
HKOJIOTMY ECKUX TTPOOIeM;



IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUII B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHUSA
Lened yCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

pacliupeHrue OmnbiTa JEeSITeJbHOCTH SKOJOTMYECKOW HAIpPaBIEHHOCTHM Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 110 QU3HKE;

7) EHHOCTH HAYYHOT'0 MO3HAHMA:

COPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HUZNYECKON HAYKU;

OCO3HAHHE LIEHHOCTH HAay4YHOH J1eATEeIIbHOCTH, TOTOBHOCTh B IpOIlecce U3ydeHHs (PU3NKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUS
Bba3oBble Jornueckue 1eMCTBUA:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpPoOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

OTPENENATh ENN AeATETbHOCTH, 3aaBaTh TapaMeTPbl U KPUTEPHH UX JOCTHKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIAH pEIIeHUs MPoOIeMbl C y4ETOM aHAIM3a UMEIOIINUXCS MaTepHalbHbIX
1 HeMaTepHAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JAESITEIBHOCTh, OICHHBATh COOTBETCTBHE PE3YJbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUI NeATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJIHATH pabOTy B YCIOBHUSIX pEAJbHOIO, BUPTYaJbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMO/ICH CTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHSATHSIMH U METOAaMH (U3MUECKOU
HayKH;

BJIQJICTh HABBIKAMHU YYE€OHO-MCCIIENOBATEILCKOW W MPOCKTHON NESITEJILHOCTH B 00JIaCTH
¢bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TMOMCKY METOJIOB PEIIeHUs 3a/1a4
(hu3HUeCcKOro coaep:Kanusl, MPUMEHEHUIO PA3IMYHBIX METOJIOB TTO3HAHUS,

BIIAJICTh BUJAMU JIEATEILHOCTH IO TOJYyYEHHUI0O HOBOTO 3HAHUS, €r0 HHTEPIpETalluu,
npeo0pa3oBaHUI0 W TMPUMEHEHHIO B PAa3MYHBIX YYEOHBIX CUTyalUsX, B TOM YHUCJE TMpH
CO3/IaHUU YYEOHBIX TPOECKTOB B 001aCTH (PU3UKH;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBA3M W aKTyaJM3UpPOBATh 3a/ady, BBIIIBUTAThH
TUTIOTE3y €€ peIIeHUsl, HAaXOAWTh AapryMEHTHl [JIsi JOKA3aTelbCTBA CBOMX YTBEPXKICHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHbIE B XOJ€ pEIIeHUS 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a/ladyll B 0Opa30BaTENbHON IEATEIBHOCTH, B
TOM YHCJIC TIPY U3YUYCHUU (DUBHKH,

JaBaTh OI[EHKY HOBBIM CHTYAIlUsM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETh IEPEHOCUTD 3HAHUS 110 (PU3HUKE B MPAKTUUECKYIO 00J1aCTh KU3HEACATEIHHOCTH

YMETh UHTETPUPOBATh 3HAHMS U3 Pa3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UEH, IIPEJIaraTh OPUTHHAIBHBIC MOAXO0/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33291, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.



Pabora ¢ undgopmanueii:

BJIaJIETh HaBBIKAMHU MOJy4eHHs] MHPOpMaLMU (PU3HMUECKOro COAEpKaHMSI U3 UCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSTENbHO OCYLIECTBJISTh IIOMCK, aHaJM3, CHUCTEMATH3alUI0 U
MHTEPIpeTalnio HH(POPMaLUK Pa3InYHBIX BUAOB U (GOPM NPEACTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMaLUK;

UCMOJb30BaTh CpeACTBa HMHPOPMAIMOHHBIX W KOMMYHHUKAllMOHHBIX TEXHOJIOTUH B
pellIeHUN KOTHUTHBHBIX, KOMMYHMKAaTHUBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOJIIOJEeHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0E30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAITMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOr0 COMACpXKaHWSA B pa3IMYHBIX (opmatax ¢ ydérom
Ha3HaueHus: MWHGpOpMalUMu U LEJEeBOM ayIuTOpuHu, BbIOMpas ONTUMAIbHYIO (QopMy
MIPEJCTaBICHUS U BU3YyaJIN3ALIUH.

KoMMyHHKATHBHbBIE YHHMBepPCaJbHbIE y4eOHbIe eiicCTBUS:

OCYIIECTBJISATh OOIIEHNE HA YPOKaX (DU3UKU U BO BHE-yPOUHOU JEATEIHbHOCTH;

pacmo3HaBaTh MPEAMOCHIIKNA KOH(PIMKTHBIX CATYaINi U CMT4aTh KOH(IUKTHL,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHS C MCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh M UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYaJIbHON paOOTHI;

BBHIOMPATh TEMATHKYy W METOIbBI COBMECTHBIX JCUCTBUH ¢ y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKIOr0 YJICHA KOJIJICKTHBA;

MPUHUMATh I1I€JTM COBMECTHOM JIE€SATEIbHOCTH, OPraHU30BBIBATH W KOOPJAWHHUPOBATH
JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJIATH IUJIAH JAEWCTBUN, PACHPENENSTh POJIU C Y4ETOM
MHEHHH YYaCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHON PabOTHI,

OLICHMBATh KAYECTBO CBOETO BKJA/Ja U Ka)KJOr0 YYaCTHHKA KOMaHJbl B OOLIMN pe3yJibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

MpEAJIaraTh HOBBIE MPOEKTHI, OLEHHUBATh WJEU C MO3MUIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE TOBEICHUE B PA3JIUYHBIX CHUTYaIlUsX,
MPOSIBJIATh TBOPYECTBO M BOOOpaKeHUE, ObITh MHUITMATHBHBIM.

PeryasiTuBHble YHUBepCcaJIbHbIE Y4eOHbIE elicTBUS
Camoopranusanus:
CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NEATEILHOCTh B 00JacTH (DU3UKUA U
ACTPOHOMUH, BBISIBJISTH TPOOJIEMBI, CTABUTH U (DOPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IJIAH PELICHHS PACUYETHBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBIMIOJIHCHUSI MPAKTHYECKOM paboThl ¢ Y4YETOM HMMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIOYTCHUI;
JlaBaTh OILIEHKY HOBBIM CHUTYaIlUsIM;
pacHMpsATh paMKH Y4€OHOT'O IpeAMEeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHH;
JieNaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
penieHue;
OIICHUBAThH IPHUOOPETEHHBIN OIBIT;
CroCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBJICHHUIO OPYIUIIMA B 00JacTH (U3HKH,
TTOCTOSIHHO TTOBBIIIATh CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOLMOHATbHbII HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEIIIM;

BJIa/IETh HaBbIKAMU IIO3HABATENbHON peduieKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX JEHCTBUI
Y MBICJIUTEIIbHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEPIIEKCUH ISl OLIEHKH CUTYyalllH, BBIOOpa BEPHOIO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTHUX IPH aHAJIN3€E PE3yJIbTaTOB AESITENbHOCTH;

IIPUHUMATh ce0s, IOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPT'YMEHTHI IPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB ACSATEIbHOCTH;

IIpU3HABaTh CBOE MPABO U NPAaBO IPYrUX Ha OLUIMOKH.

B nporecce 10CTHXKEHNS TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMMBbl 110 GU3UKE A1
YPOBHS cpefHero o0mero o0pa3zoBaHusl y OOYyYarOIIMXCSl COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, IpeAnonaraloumi chopMupoBaHHOCTS:

CaMOCO3HAaHUSs, BKJIIOYAIOIIEr0 ClIOCOOHOCTh IOHUMATh CBOE 3MOILIMOHAIBHOE COCTOSHUE,
BUJIETh HAIIPABJICHU I Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHON C(epbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoBaHus, BKJIIOUYAIOLLET O CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHME, CIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U IPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO L€ U YCIIEXY,
ONTHMM3M, HHULIUATUBHOCTh, YMEHHE I€UCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEW;

SMMATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAJIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATH €r0 IIPU OCYIIECTBIEHUHU OOIIEHNUS, ClIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BHICTPaUBaTh OTHOILIEHUS C IPYTHUMHU
JIIOABMHU, 3a00TUTHCS, IPOSABIISATH MHTEPEC U pa3peliaTbh KOH(QIUKTHI.

HNPEJMETHBIE PE3YJIBTATDBI

K xonny o6yuenust B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
oTpakaTh C(OPMUPOBAHHOCTH Y O0yYAIOLINXCS YMEHUMN:

JEMOHCTPUPOBAaTh Ha MPUMeEpax pojib U MECTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHM U TEXHOJIOIHMH, B IPAKTHYECKOU
eI TEIILHOCTH JIIOJCH;

YYUTHIBATh TPAHUIIBI MPUMEHEHUS HU3YYEHHBIX (U3NUECKUX MOJeJNiel: MaTepuaibHas
TOYKa, MHEpLHaJbHAs cucTeMa OTCcYéTa, aOCOMOTHO TBEPAOE TENO, WICAIBbHBIA ra3, MOAEIU
CTPOEHUS Ta30B, KUIKOCTEH M TBEPABIX TEJN, TOYCUHBIM JJIEKTPUUECKHUN 3apsi NPU PEIICHHUU
(du3nUeckux 3aaad;

pacrio3HaBath (hu3MUecKue SBICHUS (IIPOIECCHI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOECHUS BELIECTBA U DIIEKTPOJAMHAMHUKU:
paBHOMEpPHOE U PABHOYCKOPEHHOE TPSIMOIMHEWHOE [BIKEHHE, CBOOOJHOE TMajJeHue Tell,
IBUKEHHE TI0 OKPY)KHOCTH, WHEpHHs, B3aumojeiictBue Tten, auddys3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX TeN, M3MEHEHHEe 00BhEMa Ten MpU HarpeBaHHUH
(oxJaxkaeHuun), TeTIOBOE paBHOBECHE, UCIIapEeHH e, KOHJIHCAllUsl, TJIaBJIEHUEe, KpUCTauIn3alius,
KHUIIEHUE, BJIAXKHOCTh BO3/1yXd, IOBBIIICHHE JIaBJICHUS ra3a IpPU €ro HarpeBaHWM B 3aKPHITOM
cocyzie, CBSI3b MEXKJIYy IapaMeTpaMM COCTOSHUS ra3a B M30MpoLeccax, 3JIEeKTpu3anus Ted,
B3aUMO/ICHCTBHE 3aPSAI0B;



OIUCBIBATh MEXAaHMUYECKOE BM)KEHHUE, UCIOJBb3Ysl (PM3MUECKHE BEIMYMHBI: KOOpAMHATA,
IyTh, NEpEeMEIEeHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujia, UMIIYJIbC Tejla, KUHEeTUYecKas
SHeprus, MOTEHIHallbHAs SHEprus, MexaHuuyeckas paboTa, MeXaHHWYEeCKas MOIIHOCTb, IpH
OMMCaHUU IMPAaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI HMCHOJIb3YEMBIX BEIMYMH, UX
0003HAUEHUS U €UHUIIBI, HAXOAUTH (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (U3HUYECKYIO BEIUYUHY
C IPYT'MMH BEeJTMUUHAMU;

ONKCHIBATh M3YyUYEHHBIE TEMJIOBbIE CBOWCTBA TEl U TEIJIOBBIE SBICHUS, MCIIONb3YS
¢u3nuecKkue BEIMYMHBL JaBIEHHE Trasa, TEMIEpaTypa, CpeAHss KHUHETHYecKas DSHeprus
Xa0THYECKOI0 JBMKEHUS MOJIEKYJ, CpEIHEKBaJApaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSS SHEprus, padora rasza, KodQQUIMEHT NOJE3HOrO0 IEUCTBUS TEMJIOBOTO
JIBUTATENs; IPU ONKMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCII0JIb3YEMBbIX BEIMUNH,
UX OOO3HAYECHUS W EIWHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME MAHHYIO (PU3HYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAM;

OIUCHIBATh U3YYECHHBIE JJIEKTPUYECKHE CBOMCTBA BEILECTBA MU DJIEKTPUYECKUE SIBJICHUSA
(mporecchl), MCIONB3YsT (U3MUECKUE BEIMUUHBL: SIEKTPUUECKUH 3apsj, 3JIEKTPUUYECKOE IO,
HanpsHKEHHOCTh  I0JIs1, IOTEHLMal, Pa3HOCTb IIOTCHLMAJIOB;, IPU OINMUCAHUM IIPABHIIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYCHHS U EJUHMIIBI;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYUHY C IPYTUMH BETUYHMHAMUY;

aHAJIM3UPOBaTh (U3UYECKUE MPOLECChl M SBICHMS, HCIONb3YS (HU3MUECKUEe 3aKOHBI U
MPUHLMIBL 3aKOoH BcemupHoro tsarorenus, |, Il u |1l 3akonst HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOW PHEPruu, 3aKOH COXPAHEHUS UMIYJIbca, NPUHIUI CYNEPHO3ULIUN CUJL, TPUHIIMII
paBHOIIpaBUsl MHEPLHUAIbHBIX CHCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, T'a30BbIe 3aKOHBI, CBS3b CpeJHEH KUHETHMYECKOH SHEpPruu TelIOBOr0 IBUIKEHUS
MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoil, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pasiuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHNE U YCIIOBHS (TPAHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIMIIBI AEHCTBUSI MAILMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuuaTh yCIOBUA UX 0€30I1aCHOIO MCIOJIb30BAHUS B IOBCEAHEBHOMN )KU3HU;

BBIMOJTHATh JKCHEPUMEHTHI IO HMCCIENOBAHMIO (U3UYECKUX SIBICHHA M IPOIECCOB C
UCIOJb30BAHUEM IPSAMBIX M  KOCBEHHBIX HM3MEpPEHMH, Npu 3TOM  (OpMYJIUpOBATH
npobiieMy/3ajayy W TUIOTE3y y4yeOHOro OKCIEpUMEHTa, coOupaTb YCTAHOBKY U3
IPEJIOAKEHHOr0 000py10BaHUs, IPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILECTBIIATh IpPSMble M KOCBEHHbIE HM3MEpEeHUs (PU3NYECKUX BEJIUYUH, NPU 3TOM
BBIOMpATh ONTHUMAJIBHBIM CHOCO0 M3MEpPEHHs M MCIIOJIb30BaTh H3BECTHBIE METONbl OLIEHKU
MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (GHU3NYECKUMHM BEIMYMHAMM C HCIOJIb30BAHUEM
OPSAMBIX M3MEPEHUH, HpU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTAThI
MOJTy4YE€HHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUJAE TAaOIMLl U rpaHKOB, J€JIaTh BHIBOJBI
10 pe3yJibTaTaM UCCIEI0BaHUS;

co0ioaTth mpaBuiia 0€30MacHOrO TpyJda MpU IPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOro JKCIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKO M MPOEKTHOM JeATEeIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTETIBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemiaTe pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKONl MOJIEeNblo, HCIONb3Ys
¢u3nUecKue 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHAJM3a yCIOBUA 3a/1a4H BBIOMPATh (HU3NUECKYIO
MOJIeNlb, BBIACIATH (U3UYECKUE BEIUYMHBI U (POPMYJBI, HEOOXOTUMBIE s €€ pelIeHus,
IIPOBO/IUTH PACUETHI U OLEHUBATh PEATbHOCTh MOJYUYEHHOI'0 3HaUEHUS (PU3NUYECKON BETUYMHBI;



pelaTh KauecTBEHHBIE 3aJaud: BHICTpAaUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOUYKY
paccyxJIeHU# ¢ OIOpOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCMOJb30BaTh IPU PELICHHWM Y4YEeOHBIX 3aJady COBpPEMEHHbIEe HH(OpPMAaIOHHbIE
TEXHOJIOTUM Ui TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIpETalluy U HpPeACTaBlICHUs Y4eOHOH u
HAy4YHO-TIONMYJISAPHON MH(OpPMAIMK, MNOJYYEHHOW M3 pPAa3IMYHBIX HMCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeM Y0 HHPOPMAIHIO;

MPUBOIUTH TPUMEPHI BKJIaJla POCCHUCKUX M 3apyOSKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BbsSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOIIOTUH;

UCMOJb30BaTh TEOPETUYECKUE 3HAHUSA 1O (U3MKE B TOBCEJHEBHOM JKU3HM I
obecrieueHus1 0€30MaCHOCTH MPH OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMHU, JJIs
COXPaHEHHS 37J0POBbS U COOJIIOEHHUS HOPM 3KOJIOTMUECKOI0 IOBEIEHUS B OKPYKAIOILEN Cpere;

paboTaTh B rpyIilie ¢ BHIMOIHECHHEM Pa3IMYHbBIX COIMAIBHBIX POJIEH, MIIAHHPOBATH PadOTy
TPYyNIbl, PAMOHAIBHO pacHpeAesiATh OOS3aHHOCTH M IUJIAHUPOBATH JIEATEIHHOCTH B
HECTaHJAPTHBIX CUTYallUsX, aJeKBaTHO OLEHHBATh BKJAJ Ka)KJOr0 W3 YYaCTHHUKOB TPYMIbI B
peleHue paccMaTprUBaeMoi MpoOIEMBI.

K xonny o6yuenust B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBaTh Ha MPUMEpPax pojib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHi, B MPAKTUYECKOU
NeSITeIbHOCTH JIIO/I€H, LIEIOCTHOCTh U €JUHCTBO (PU3UYECKOM KapTUHBI MUPAa;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOJENeH: TOUYCUHBIN
NEKTPUYECKUI 3apsj, Jyd CBETa, TOYEUHBI HCTOYHUK CBeTa, sJepHas MOJENIb aToMa,
HYKJIOHHasI MOJ[€JIb AaTOMHOT O si/ipa MpU pPelIeHuH PU3NUEeCKUX 3a]1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAHTOBOW (PM3UKHU: 3JIEKTpHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JEKTPOMATHUTHAS
WHIYKIUSA, JeWCTBHE MAarHUTHOT'O TOJII Ha NPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsj,
AJIEKTPOMArHUTHbIE KOJeOaHUs U BOJHBI, MPIMOJIMHEHHOE PaCIpOCTpaHEHUE CBETA, OTPaKEHHE,
npenomiieHue, WHTephepeHnus, AUGPaKkmus ¢ TMOJSIpU3alus CBeTa, JIUCIIEPCHS CBETa,
doTosnextpudeckuit 3¢ ekt (hoTodaddeKkT), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTMHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M MCKYCCTBEHHAs paIMOAKTUBHOCTD;

OINUCHIBATh M3YYEHHBIE CBOIMCTBA BelleCTBA (IJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTh PAa3IMUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBJIEHUS (TIPOLIECCHI),
UCTOJBb3ysl (PU3UYECKHE BEJIMYUHBL: DIIEKTPHUECKHM 3aps], cuja TOKa, OJIIEKTPUUYECKOe
HaNPsHKEHHE, YJIEKTPUIECKOE COMPOTHBIICHNE, PA3HOCTh OTEHIIUAIOB, JIEKTPOABIIKYIIIAs CHJIA,
paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTyIIKH, SHEPrusl SJIEKTPUYECKOr0 M MarHUTHOTO TOJeH, MeproJ U 4acToTa KojiebaHwil B
KosIe0aTeIbHOM KOHTYpE, 3apsiJ U CUja TOKAa B MPOILIECCE TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosebaHuii, (POKyCHOE pacCTOSHUE U ONTHYECKas Cuja JHMH3bL, NPU OINUCAHUHU IPABHIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBL,
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAMU;

ONUCHIBATh H3YYEHHbIE KBAHTOBBIE SBJICHMS W TIPOLECCHI, HCIOJB3YsS (U3NUYECKUE
BEJIMYUHBL: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETa, BHEPIUs U
UMIyIbC (OTOHA, TEpPUOA TMONypaclanga, SHEPrus CBS3M ATOMHBIX sJIep, NPH OIHMCAHUH
MPAaBIWILHO TPAaKTOBAaTh (U3UYCCKUI CMBICI HCIOJB3yeMbIX BEIWYHMH, MX OOO3HAYCHHS U



eIMHMIIBI, YKa3blBaTh (DOPMYJIbI, CBA3BIBAIOLIME JAHHYI (U3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3HUECKON BEIUYUHBL

aHaJIM3UPOBATh (PU3MUECKHE MPOLECChl U SBICHMS, UCHOJIB3Ys (DU3MYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHbBl [OCJEAOBAaTEIbHOIO U MApaJJIEIbBHOTO COECTUHEHMS
MIPOBOJHUKOB, 3akoH JDkoyis—JIeHnma, 3akoH SJIEKTPOMarHUTHOM  MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAaHEHUSI CBETa, 3aKOHBI OTPa)KEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHWe DOiHmTEeHHa i1 ¢GoToddpdekra, 3aKOH COXpPAHEHUS DHEPruu, 3aKOH
COXpaHEHHUs] MMIyJbCa, 3aKOH COXPAaHEHUS OJIIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCia, MOCTyJaThl bopa, 3aKOH paguoaKTHBHOIO pacraja, Npu 3TOM pas3indarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXEHHME M YCIOBHUS (TpaHMIIbI,
0051acTH) MPUMEHUMOCTH;

OIpeNeNATh HAIpaBJIEHUE BEKTOpAa MHAYKIMM MArHUTHOIO IOJISI MPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOUTH U ONHUCBIBATh U300paXxKeHHe, CO3JaBaeMOoe IJIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBINOJHATh JKCHEPUMEHTHl 10 MCCIEIO0BAHUI0 (U3UYECKUX SIBJIEHUH U TPOLECCOB C
UCIIOJIb30BAaHMEM  MPSAMBIX M KOCBEHHBIX H3MEpeHMH: Mpu 3ToM  (opMyaupoBaTh
npobieMy/3afgady W THIOTE3y y4eOHOro SKCIIEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3
IPEIIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILECTBIIATh HpPsSIMble M KOCBEHHBbIE H3MEPEHUs (QU3MUECKUX BEJIWYMH, HPU 3TOM
BBIOMpAaTh ONTHUMAJIBHBIM CIIOCO0 HM3MEPEHMS] U HCHOJb30BaTh HM3BECTHHIE METO/bl OLIEHKU
ITOTPELIHOCTEN U3MEPEHMUI;

HCCJIEZI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (MKCHPOBATH PE3YJbTAThl MOJYYEHHOM 3aBHCHMOCTH
¢bu3nyecKkux BETMYMH B BHAe TaOmui u TpaduKoB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEJIOBAHUS;

coOyrozlaTh TpaBHiia OE€30MAaCHOrO TpyJa INpH IPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOro JKCHEpPUMEHTa, Y4eOHO-HUCCIIENOBATENbCKO M IPOEKTHOM JAESITEIBHOCTU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB M 1a00paTOPHOTO 000pYIOBaHMS,

pemaTte pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbI0, MCIONb3Ys
(u3nyecKue 3aKOHbI U IPUHIUIIBL, HA OCHOBE aHAJIM3a yCJIOBMS 3aJjaul BbIOUpaTh (PU3HUECKYIO
MOJI€b, BBIAEIATh (U3NYECKHE BEIUYUHBI U (QOpPMYJIbl, HEOOXOAUMBIE IJsi €€ pelIeHMUs,
IPOBOAMTH PACUETHI U OLIEHUBATH PEAILHOCTh MOJIYYEHHOI'0 3HaUeHUs (PU3MUECKON BEIUUUHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BBICTPaMBaTh JIOTMYECKH HENPOTHBOPEUYMBYIO LEMNOUYKY
paccykaeHull ¢ onopoil Ha U3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nyecKue SBICHUS;

UCIIOJIb30BaTh IIPU pPELIEHWH Y4eOHbIX 3aJay COBPEMEHHble HH(OPMAILMOHHBIE
TEXHOJIOTMM AJIsl MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETalud U MPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIPHOW HMH(OpMAIMK, MOIY4YEHHOH M3 pa3jIM4YHBIX HCTOUYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aEMYI0 HH(POPMAILHIO;

OOBSCHATH MPUHIUIIBI AEHCTBUS MAIIKH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB, Pa3inyaTh
yCIIOBUS UX 0€30M1aCHOrO UCII0Ib30BAHMS B [TIOBCEAHEBHOM JKU3HM;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00BbsSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUSA N0 (U3MKE B TOBCEJHEBHOM JKHU3HM I
obecrieueHus1 0€30MaCHOCTH MPH OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPONCTBAMHU, JJIs
COXPaHEHUS 3[J0POBbS U COOJIIOIEHUS HOPM IKOJOTMUECKOTI 0 TOBEIEHUS B OKpYKAIOLIEH cperne;



paboTaTh B rpyIie ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIaHUPOBATh PaboTy
TPYNIbl, PAIMOHAIBHO PacCHpeAesisATh OO0S3aHHOCTH H  IJIAHUPOBATH JIEATEIBHOCTh B
HECTAHJIAPTHBIX CUTYaIllHUsiX, aJ[CKBATHO OIICHWBATh BKJIAJ Ka)JOTO M3 YYAaCTHUKOB T'PYIIIbI B
peleHue paccMaTprUBaeMoi MpoOJIeMBl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMmMsl Bcero o0pa3oBaTteJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [JOK
1.1 () 2
W3UKa ¥ METOJIbl HAYYHOT'O ITO3HAHHUS 0 0 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5 0 0
AHeMaTIa https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
22 Auriamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 0 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 OCHOBEI TEPMOARHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 0 0 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KoanuyecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 0 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 0 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1 0
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6moreka [JOK
4.1 i 6 0 0
UIEMEHTBI KBAHTOBOH O THKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 0 0 bu6mmoteka [IOK



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

4.3

ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.51., byxosnes b.b., Corckuii H.H. mox
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO
«IIpocBenieHne»

» ®usuka, 11 kmace/ Mskumes ['.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [lappentreBoit H.A., Akiinoneprnoe obmiectBo «M3maTenscTBo

«IIpocBenieHue»

METOJIUYECKHUE MATEPUAJIBI JIVISA YYUTEJIS

1.denepanpHas pabovas mporpamma cpeHero ooiero oopaszosanus. Ousnka.
bazosbiii ypoBenb (it 10-11 kitaccoB oOpa3oBaTeIbHBIX OpraHU3AINN).
HNucTuTyT cTpareruu pa3BuTus ooOpa3zoBanus, 2023.

2.B.A.Bokog. [Toypounsie pa3padotku no ¢usuke 10 k1. Mocksa "BAKO",
2006.

3.B.A.Bosnkos. [Toypounsie pa3zpabotku no ¢pusmuke 11 k1. Mocksa "BAKO",
2006.

4.B.Bb.JIabkoBckuit. 220 3anay no ¢usuke ¢ pemenusimu 10-11 k1. Mocksa
"[Ipoceemenne", 2006.

5.B.JlemkoBuy, JI.JlemxoBua. Coopuuk 3amad mo ¢usuke 10-11 k1. Mocksa

"Actpens", 2001.



6.KouTponb 3HaHui, ymeHu 1 HaBbIKOB yuamuxcs 10-11 k1. Mocksa
"[Ipoceemenne", 2008.
7.A.11.PeivMkeBuy, I1. A . PeiMkeBuy. CoopHuK 3a1au mo ¢usuke 10-11 k1. Mocksa

"IIpocBemienue".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoteka IOK https://m.edsoo.ru/






