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1.IHOACHUTEJBHASA 3AIINCKA

[IporpaMma mo ¢u3uke 06a30BOro YpOBHS Ha YpOBHE CpeAHEero oOmiero obpazoBaHUs
pa3paboTaHa Ha OCHOBE TIOJOXKEHMH M TpeOOBaHWII K pe3yabTaraM OCBOEHHUS OCHOBHOMU
oOpa3zoBarenbHO Tporpammel, npeacraBieHHbIXx B ®T'OC COO, a takke ¢ yu€roM deaepaibHOU
paboueii mporpaMMbl BOCIIUTAaHUSI M KOHLEMLHUHU MpernoaaBaHus yueOHoro mnpeamera «Dusukay B
oOpa3oBaTenpHbIX  opranm3zanusx  Poccuiickoit ~ @enmepanuu,  peaqu3ylOUIMX  OCHOBHBIC
o0pa3zoBaTeNnbHbIC POTPAMMBI.

Copneprxanue mporpaMmsl 1o (pu3KKe HampaBiieHO Ha (GOPMHUPOBAHUE ECTECTBEHHO-HAYWHOM
KapTuHbl Mupa oOydaromuxcsa 10—-11 kmaccoB npu oOyueHnn ux ¢usuke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JIeSITeIbHOCTHOrO noaxoa. [Iporpamma no ¢u3uke cOOTBETCTBYET TPeOOBaHUSIM
OI'OC COO x mnIaHUpyeMbIM JMYHOCTHBIM, MPEIMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
0o0y4eHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTh pPEaIM3alUU MEKIPEIMETHBIX CBA3CH (PU3HKH C
€CTECTBEHHO-HAYYHbIMU y4eOHBIMU IIpenMeTaMu. B Hell onpenenstoTcs OCHOBHbBIE LEIHU U3YUYEHUS
GbU3MKN HA YpOBHE CpeIHEero o0Iero oO0pa3oBaHUs, MIIAHUPYEMbIE PE3yNIbTaThl OCBOEHUS Kypca
(GU3MKY: TNYHOCTHBIE, METANPEAMETHEIE, IPeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [IaHUpPyEeMbIEe PE3YJIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

MPEIMETHBIC PE3YNIBTATHI IO TOAaM O0YUYCHHUS;

e cozaep:xaHue yueOHoro npeamMera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka 0 Haumbojee OOIIMX 3aKOHaX MPHUPOJbI, BBHICTYMAs B Ka4eCTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUN 00 OKpYKalolleM MHpE.
[xonpHBIHA Kypc PU3UKU — CUCTEMOOOPA3YIOMINMA AJI1 €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
IIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SIBICHUM, HM3ydaeMbIX XUMHEH,
ouonoruet, ¢puznueckoir reorpadueit u actpoHoMmuein. Mcmonp3oBaHHE W aKTUBHOE MPUMEHEHUE
¢u3nyecKux 3HAHUM OmpeAesseT XapakTep M pa3BUTHE DPa3HOOOpPA3HBIX TEXHOIOTHH B chepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHMSI KOCMOCA, IOJYYEHHs HOBBIX MAaTEpHUaloB C 3aJaHHBIMU
cBOMcTBaMHU U JIpyrux. M3yuenue Qpu3nku BHOCUT OCHOBHOM BKJIaJ B (hOpMHUpPOBaHHE €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa o0yyaroumxcsd, B (OPMHUPOBAHUE YMEHHM MPUMEHSTh HAyYHBIH METO[
MO3HAHUS TIPU BBIITOJHEHUH MU y4eOHBIX HCCIIEIOBAHUH.

B ocHOBy kypca ¢u3MKM A1 YpOBHS CpeAHEro oOuiero oOpa3oBaHUs MOJOXKEH ps UaeH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COZIEpKUT MaTepual M3 BCEX DPa3/ieloB (U3UKH, BKIIOYAET KAaK BOIMPOCHI KJIACCHYECKOH, Tak M
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B cooTBETCTBUU ¢ HEWl MaTepuan Kypca (U3NKH OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcs pOpMHUpPOBaHUE MPEICTABIEHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npennojaraeT HCIOJb30BaHHE T'YMaHHUTApHOTO
noTeHnrana (GU3nUecKoll HayKu, OCMBICICHHE CBSI3M PAa3BUTHS (PU3MKU C pa3BUTHEM OOLIeCTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTUYECKUMH MPOOIEMaMH.

Hoesa npuknaomnoii Hanpaenennocmu. Kypc U3k mpeanonaraeT 3HaKOMCTBO C IIHPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH 3yUeHHBIX TEOPHH U 3aKOHOB.



Hoes osxonocuzayuu peanusyeTcs IOCPEICTBOM BBEIEHUS DJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX JKOJOTHYECKHM TIpobJieMaM COBPEMEHHOCTH, KOTOPbIE CBf3aHbl C pa3BUTHEM
TEXHUKA U TEXHOJIOTUH, a Takke OOCYXJeHHUS MpoOIeM PalMOHAIBHOTO MPHPOIONOIB30BAaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep:kHEBBIMU 3JIEeMEHTaMU Kypca (U3MKM Ha YpOBHE CpeJHero oluiero o0pa3oBaHUA
ABIAIOTCS  (pusmueckue Teopuu ((PopMHUpOBaHUE MPEACTABIEHUNH O CTPYKType IOCTPOEHUs
¢usnveckoil Teopuu, poiud (YHAAMEHTAIBHBIX 3aKOHOB M NPUHIUIIOB B COBPEMEHHBIX
IIPEJCTABICHUSIX O IPUPOAE, TPaHMLAX MPUMEHMMOCTH TEOpUH, Jil OIUCAaHUS ECTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucreMHO-eATEIbHOCTHBIN MOAX0A B Kypce (PU3UMKM peanu3yercs Mpexie BCero 3a cuér
OpraHu3ali HKCIEPUMEHTAIBHON JesaTeabHOCTH oOyvaromuxcs. /s 6a3oBoro ypoBHS Kypca
¢U3MKH — 3TO HCIOJIB30BAaHHE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB H
a0OpaTOpHBIX PpabOT, KOTOphIE B IMporpamMmme 10 ¢U3NKe OOBEIUHEHBI B OONIUMH CIHCOK
YUYEHUYECKUX MPaKTUYECKHX paldoT. BriieneHue B yka3aHHOM IepeyHEe JabopaTOpHBIX pador,
IIPOBOAMMBIX ISl KOHTPOJISL U OLIEHKH, OCYILLECTBIISIETCS YYaCTHUKAMU 00pa30BaTENIbHOTO Ipoliecca
UCXOJs U3 OCOOCHHOCTEM IJIaHMPOBAaHUS M OCHalleHus KkaOuHeta Qusuku. Ilpu sTOoM
o0OecrieunBaeTcs OBNAJCHHE OOY4YAIOUUMUCS YMEHHUSIMH TIPOBOJAUTH KOCBEHHBIE H3MEpEHUs,
UCCIIEIOBaHMS 3aBUCUMOCTEH (U3UYECKUX BEIUYMH W TIOCTAHOBKY ONBITOB IO IIPOBEPKE
IIPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME ynenseTcsl pelIeHUI0 pacu€THRIX U KaueCTBEHHBIX 3ajad. [lpu stom s
pacuéTHBIX 3a7ad MPUOPUTETOM SBISIOTCA 3a7ayd C SBHO 3a/laHHOM (DU3HUECKON MOeINbIo,
MO3BOJISIIOIINE MPUMEHSATh U3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK U MHTETPUPYS 3HAHUS U3 PAa3HBIX pa3zieioB. [ KauecTBEHHBIX 3a7a4 IPUOPUTETOM SBIISIOTCS
3aaHusg Ha OOBSICHEHHE NMPOTEKaHWs (U3MUECKUX SBICHUH W MPOLIECCOB B OKPYKAIOUICH >KU3HHU,
TpeOyromire BpIOOpa PU3ndeckoil MOIETH 71l CUTYalllH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusmMu GI'OC COO k marepHaabHO-TEXHUUECKOMY 00eCIeueHHIO
y4ueOHOro mporiecca 06a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMs
JIOJKEH U3y4aThCsl B YCIOBUSX NMPEAMETHOTO KaOMHEeTa PU3UKU UM B YCIOBUSIX UHTETPUPOBAHHOTO
KaOMHeTa TpPEeJAMETOB €eCTeCTBEHHO-HAy4yHOro IMkia. B kabunere ¢u3uku JOMKHO OBITH
HE00X0AuMoe J1abopaTopHOEe 00OPYAOBAaHUE Il BHIMOJHEHUS YKAa3aHHBIX B IIporpamMme Mo Gpu3uke
YUEHUYECKUX NMPAKTUYECKUX pabOT U JEMOHCTpAlMOHHOE 000pYI0BaHuUE.

JlemoHCTpanimoHHOE  00OpynoBaHue (QOpMUPYETCST B COOTBETCTBUU C  MPUHITUTIOM
MUHUMAaJIBHON JOCTAaTOYHOCTH M OOECledYMBaeT IMOCTAaHOBKY IEPEUMCIEHHBIX B IPOrpaMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpAlMi JUIs HCCIEIOBAaHUS M3y4yaeMbIX SBJICHMH M IPOIECCOB,
OMITUPUYECKUX U PYHAAMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGoparopHoe 00Opy/nOBaHUE Il YUYEHMUYECKUX IMPAKTHUECKUX padoT GopMuUpyeTcs B BHIE
TEMaTUYeCKMX KOMIUIEKTOB U oOecmeunmBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyvaromuxcsa. Temaruueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBAaHUS JIOJDKHBI  OBITH
MIOCTPOECHBl HAa KOMIUIEKCHOM MCIIOIb30BAaHUHM AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TakKke
KOMITHIOTEPHBIX U3MEPUTEITHHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4YEHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opmupoBaHUE MHTEpECA U CTPEMJICHHUS 00YYAIOIIUXCS K HAYYHOMY M3yUEHUIO TPUPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEACTaBICHMA O HAYYHOM METOJE TMO3HaHus U (OpMHpPOBaAHUE
HCCIIEA0BATENbCKOr0 OTHOUIEHUS K OKPYKAIOIINM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTaTa HM3y4YeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

¢dbopmMHupoBaHHE yMEHUI OOBACHATH SBICHUS C HCIOJIB30BaHHEM (PU3MUYECKHX 3HAHUHN H
Hay4HbIX JI0Ka3aTEIbCTB;

(bopmMHpOBaHKE TPEACTABICHUI O poJid (PU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JlocTIKeHHe STUX Lejeld 00ecrednBaeTcsl PpelIeHHEM CIEAYIOMMX 3ajad B Ipolecce
M3Yy4eHHS Kypca (GU3UKU HA YPOBHE CPEIHEr0 O0IIero 00pa30BaHuUs:

Ha

npuoOpeTeHne CUCTeMbl 3HAHUH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAS MEXaHHMKY, MOJICKYISAPHYIO (DHU3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO
(bU3HUKY U DIIEMEHTHI acTpOo(pU3NKY;

(dbopMHUpOBaHNE YMEHHI TPUMEHSTH TEOPETHUECKUE 3HAHUS IS OOBSCHEHUS (PU3NIECKUX
SIBJICHUI B IPUPOJIE U JJISl IPUHSATHS IPAKTUYECKUX PEIICHHH B TIOBCEJHEBHOMN JKU3HH;
OCBOEHHE CIIOCOOOB pELIeHUs pa3InYHbIX 337a4 C SIBHO 3aJaHHONH (PU3MUYECKON MOJIEIBIO,
3a7a4, NOJpa3yMeBaOIINX CAMOCTOSATENILHOE CO3/IaHue (PU3MYECKON MOJEINH, a/IeKBaTHOM
YCIIOBHSIM 33J1a4H;

NOHUMAaHUE (HU3MYECKUX OCHOB M NPUHLMUIOB JCUCTBHA TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOIMYECKUX IPOLECCOB, UX BINSHUS Ha OKPYXKAIOLIYIO CPEILy;

OBJIaJJICHUE METOJAMH CaMOCTOSTEIBHOTO IUIAHMPOBAaHMS W TPOBENCHHA (PU3MYECKUX
HKCIEPUMEHTOB, aHAJIM3a M WHTEpPIpETanuyd MH(POPMAIUH, ONPENeIeHUsI T0CTOBEPHOCTH
HOJY4EHHOTO PE3yJIbTaTa;

CO3JJaHUE YCIOBHM sl Pa3BUTHSI YMEHUH IPOEKTHO-HCCIIEOBATEIBCKON, TBOPUYECKOI
JesITeTbHOCTH.

u3yueHue pu3nuku (6a30Bbli ypOBEHB) Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHUs

otBoauTcs 136 wacoB: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kmacce — 68 wacoB (2 yaca B

HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o Gpu3ukKe nepeyeHb J1abopaTOPHBIX U MPAKTUUYECKUX padOT

ABIIACTCA

PCKOMCHAOBAHHbIM, YYUTCJIb ACJIACT BLI60p IMPOBCACHUA Ha60paT0pHBIX pa60T " OIIBITOB C

y‘{éTOM HHAUBUAYAJIBbHBIX 0coOeHHOCTEH 06yl1a1011114xc;1.



2.COJEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KJTACC

Paznen 1. ®u3nka u MeTObI HAYYHOI0 MO3HAHUS
®dusuka — Hayka o npupoze. Hayunsie MeTobl MO3HaHUSA OKpYKarolero mupa. Pois skcriepuMenTa u
TEOPUH B MIPOLECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUN U mporieccoB. Hayunbie rumote3bl. Ou3nueckue 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIINI COOTBETCTBUS.

Pones 1 MecTo ¢u3uku B (GOPMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHUpA, B MPAKTHYECKOU
JESATEIILHOCTH JIFOJEH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe pABuxkeHue. OTHOCUTENIBHOCTh MEXAaHMYECKOro JBHKeHus. Cucrtema oOTcuéra.
Tpaexropus.

[lepemerienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KoopAuHAT. Cli0’keHUe EPEMELIEHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJMHEWHOE IBUKEHHE. ['paduKu 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUS, MyTH U EPEMELICHHS MAaTEPUAIBHON TOUKH OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonunerinoe nBuxeHue. [[BHKeHHWE MAaTEpHAIbHONM TOYKM IO OKPYKHOCTHM C IMOCTOSSHHOW 10
MOJYJII0 CKOpPOCTBbIO. YTJIOBas CKOPOCThb, JIMHEHHass cKopocTh. Ilepmon u dacrora oOparieHus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHnueckue yCTponCTBa U MPAKTUYECKOE NPUMEHEHHUE: CIIUIOMETD, IBUKEHUE CHAPAIOB, LICTTHbIE U
PEMEHHBIE TIEpeaAaYH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPAIUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cCBOOOHOTO MMaICHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY MYTSAMH, MPOMJCHHBIMU TEJIOM 32 MOCJIEAOBATEIbHBIC PABHBIE
MIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU C HAYAIIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne nBukeHUs MAapUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxkeHus Teia, OpOINIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunamun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpUHMaIbHBIE CUCTEMBI OTCYETA.

Macca Tena. Cuina. [IpuHuun cynepno3unuu cui. Bropoii 3akoH HeroToHa 711 MaTepraibHON TOYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tsokecth. [lepBas kocmMuyeckas CKOpOCTb.

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



Tpenue. Bunel Tpenus (mokosi, ckosibxeHus, kadeHus). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHUs
CKOJIb)KEHUS U cuia TpeHus mnokos. Koapduuuent tpenusa. Cuna conpoTUBICHUS NPHU ABHKCHUU Tela B
KHUJKOCTU WIH rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TeEa.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cuibl. YciioBus paBHOBeCHs TBEPIOTO TeENA.

TexHnyeckue ycTpoicTBa M NMPAKTHYECKOE NMPUMEHEHHUE: MOAIUMITHUKY, JBUKCHUE HUCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHUJIbI YIIPYTOCTH OT Je(pOopMaLuu.

HesecomocTs. Bec Tena rpu yCKOpEHHOM MMOIBbEME U NIAJICHHUH.

CpaBHeHHE CHII TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B IPY>KUHE U PE3UHOBOM 00paslie, OT ux
nedopmariiu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Hmnynbe MaTepuanbHOM TOUKH (Tesa), CHCTEMbl MaTepHAIbHBIX ToUeK. VIMIyJIbC CHUIIBI U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE BUKEHHUE.

Pabora criibl. MOIIHOCTE CHJIEL.

Kunernueckas sHeprusi MarepuaabHON Touk. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUu.

[lorennuaneHast sHeprus. lloreHumanbHas sHeprus ynpyro Ae(GOpMHUPOBAHHOW —IPYKHUHBI.
[TorennmansHast SHEPTHs TEJIAa BOIU3U TIOBEPXHOCTH 3EMITH.

[ToreHnuanpHble U HE MOTEHLMAIbHBIE CUIIbL. CBsA3b PabOThl HE MOTEHLUAIBHBIX CUJI ¢ U3MEHEHUEM
MEXaHMYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHuuyeckue ycTpolCTBa U MPaKTUUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIA MUCTOJET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Ilepexosa moTeHMATBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHMEM MEXAaHUYECKOW HHEpruu Tejla Ha INpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipaast pu3nka 1 TepMOIUHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM U HUX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe neuwxkenue. Juddysusa. Xapaktep ABMKEHUS U B3aUMOJECHCTBUS YacTHI] BemecTBa. Moaenu
CTPOEHUS T'a30B, KHUJIKOCTEH U TBEPABIX TeNl U OOBSCHEHHWE CBOWCTB BEIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl Mmosekyi. KomnuectBo Beniectsa. [locrosanas ABoramapo.

TenoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens naeanbHOro rasa. OCHOBHOE ypaBHEHHME MOJIEKYISPHO-KUHETUYECKOH TEOPUU UAECAIBHOTO
raza. AGCONIOTHas TeMIlepaTypa Kak Mepa CpeAHel KMHETHMYECKOW PHEPTUHU TEIJIOBOTO JIBUKEHUS YaCTHIL
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raza. lllxkanma Temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
JanpToHa. M3ompormecchl B HWACAIBHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
MIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu MOJEKyll OpPraHuYecKuX
COCIMHECHUM.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTFOCTPUPYIOLLAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU Cocya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS M1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

OmnpeneneHne Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHMH 00bEMa KOMHAThI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuueckas cucreMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMUYECKON CHCTEMBI U CIIOCOOBI €€
u3Menenus. KonmndectBo TemnoTsl U padota. BHyTpeHHsIs1 SHEprusi 0JHOATOMHOTO HIealbHOro ra3a. Bumabl
TEIUIONEpelauu: TEIUIONPOBOJHOCTb, KOHBEKLMS, UW3JydeHUE. YelnbHas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TemioTel pu Temionepeaaye.

[Tonstre 06 agnabaraom mporiecce. [lepBoiii 3aKk0H TepMoauHaMUKd. [IprMeHEeHHe TTepBOro 3aKOHA
TEPMOJUHAMUKH K u3omnporeccam. ['paduueckas uHTeprperanus paboTs rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBsie MamuHbl. [IpUHIMIBL AEHCTBUS TEIUIOBBIX MaluH. [IpeobpazoBaHus SHEPTUN B TEILIIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBust terioBoi MammHbl. [ukn KapHo m ero kosddumment
MOJIE3HOTO ACHCTBUSL. DKOJOTHYECKHE MPOOIEMbI TEIIOOHEPTETUKH.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW >HEpPruu Tena MpU COBEPIIEHUH PadOThI: BBUIET MPOOKH M3 OYTBUIKU MOA
JEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM TpeHUs! (BUICOJEMOHCTPALIHS).

V3MeHeHMne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Tejia Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTATEIIsL.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazoevie nepexoovt

[TapooOpa3zoBanne u KoHJeHcauus. McmapeHune u kumeHue. AOCONIOTHAs M OTHOCHTEJbHAs
BJIQXKHOCTh BO31yxa. HachleHHbIi nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPaTyphbl
KHUIIEHUS OT JIaBJICHUA.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3O0TPOMUS CBOMCTB KpUCTALIOB. JKuakue
kpuctainsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucraunzauus. Y eiabHas TEIUIOTa IJIaBJICHHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOTroO OaaHca.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJOpUMETD,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHHUH.

CrniocoObl U3MepeHUs BIaXKHOCTH.



Ha6JIIO,Z[€HI/Ie Harp€BaHud U MJIABJICHUA KPUCTAJINIMUCCKOTO BCIICCTBA.
JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3MepeHrie OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. nexkmpocmamuka

Onektpuszanus Ten. ONEKTpUYecKud 3apsan. JlBa Buaa siieKTpuueckux 3apsaoB. [IpoBoaHuku,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumoneiictBue 3apsinoB. 3akoH KynoHa. To4edyHBIN 3JEKTPUYECKUM 3apsi. DIESKTPUYECKOE MOJIe.
HamnpsoxkéHHocTh  dnexTpudeckoro mnoss. IlpuHuun cynepno3uuuu  3ieKTpUYeCKUX Iosie. JInHum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratmueckoro mond. llorennman. Pasnocts moreHumanos. I[IpoBomHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J1€. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KonaeHcarop. DeKTpoEMKOCTh INIOCKOIO KOHJEHCATOpa. DHEPTUsl 3apsKEHHOTO
KOHJIEHCATOopA.

TexHnueckue  ycTpolicTBa U IPAKTUUYECKOE  IPUMEHEHME:  JJIEKTPOCKON,  BJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE SJIEKTPONpUOOpOB, KOHJIIEHCATOP, KOMHUPOBAIIBHBIN ammapar,
CTPYHMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIMUIT ACUCTBUSA IEKTPOMETPA.

B3aunmMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DIEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM I10JIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoanuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JEKTpHUUecKoro Toka. Mcrounuku toka. Cuna Toka.
[TocTosAHHBIN TOK.

Hanpsokenune. 3akon Oma J1s ydacTka LETu.

ONEKTPUYECKOE CONPOTUBIEHHE. YJEIBHOE CONpOTUBIEHHE BemecTBa. llocnenoBarensHoe,
napajulesIbHOE, CMEIIAaHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTb 3JIeKTPUYECKOT0 TOKA.

DNeKTpOABMKYIasl cuja U BHYTPEHHEE CONPOTHUBICHHE MCTOYHHMKA TOKa. 3akoH OMa aJis MOJHOM
(3aMKHYTOI) 2neKTprueckol nenu. Koporkoe 3aMbIkaHue.

DneKTpOHHAasi MPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIEHUS METAIJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

ITonynpoBonHuku. CoOCTBEHHAas M NMPUMECHAs MPOBOJMMOCTh MOJYMpPOBOIHUKOB. CBoiicTBa pP—N-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B pacTBOpaxX M PaCIIaBaX AJIEKTPOJUTOB. DIIEKTPOIUTHYECKAsT TUCCOIUAIMS.
DIIEKTPOJIN3.

DneKkTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHuuyeckue ycTpoHCTBa W MPAKTHUECKOE NPUMEHEHHE: aMIEepMETp, BOJBTMETP, pEOCTar,
HUCTOYHUKUA TOKA, DJIEKTPOHATPEBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIH JHOJ, TEPMUCTOPbI M (OTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN AMO,
rajibBaHUKA.



Jlemoncmpayuu

W3MepeHue cuibl TOKa U HallPSKEHMSL.

3aBUCUMOCTb COINPOTUBIICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAJU MONEPEUYHOrOo
CEUeHMsI U MaTepHaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe u3MepeHue >IeKTPOoABMXKYLIEH cuibl. KopoTkoe 3aMblkaHHe raJlbBaHUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHue 31eKTpOoIBUKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHHUS.

HaGmonenue anmekrpoinusa.

MesknpeamMeTHble CBSI3H

Wzyuenne xypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIAETCS € YUETOM COJIEpKATEIbHBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAy4YHOI'O IO3HAHMS: SBJIECHUE,
Hay4yHbIl (akT, rumnoresa, ¢uznyeckas BeIWYMHA, 3aKOH, Teopus, HaOIIOAECHUE, HKCIEPUMEHT,
MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelnieHue CHUCTEMbl ypaBHEHHMH, juHeWHas ¢yHKuus, napabona, rumepOosna, HMX
rpadMKd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOSKIUHN HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: MexaHnuueckoe IBUKEHUE B JKUBOM mpupone, nuddysus, ocMoc, TEI000MEH KHUBBIX
OpPraHu3MoOB (BUbI TEIUIONEPEIaut, TEMJIOBOE PAaBHOBECHUE), DJICKTPUUECKHE SBJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSIpHAs
Macca, TEMJOBble CBONCTBAa TBEPIABIX TeJ, XUAKOCTEH M TIa30B, 3JEKTPUYECKHE CBOMCTBAa METAJUIOB,
ANEKTPOJINTUYECKAS IUCCOLMALIMSL, FaJIbBAHUKA.

l'eozpachus: BnaxxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonozus: nmpeodpazoBaHue JBUKEHHUHN C UCIOJIb30BAaHUEM MEXaHM3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIMITHUKY, WCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbCca B TEXHHKE (pakera, BOJOMET M JpYyTHE),
JIBUTATEIb BHYTPEHHETO CropaHus, mapoBas TypOHUHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MIOJIyYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHUCIE€ HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
ANIEKTPOCTaTUYECKash  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  HpPUHTED,
3JIEKTpOHArpeBaTebHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. daekrpoauHaMmnka

Tema 3. Maznummnoe nosne. I1eKmpoMazHUMHAA UHOYKYUSA

IlocrossHHBIE MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MarHuTHOM WMHAYKUMH. [IpuHOWII Cyneprno3uivu MarHUTHBIX TOJeH. JIMHMM MarHUTHOM WHAYKIIMH.
KapTuna nuHuI MarHuTHON MHAYKLNHU NOJISI HOCTOSTHHBIX MarHUTOB.

MaruutHoe mojie MpoBOJHUKA ¢ TOKOM. KapTuHa nMHMIA MHAYKIMH MarHUTHOTO MOJISI JAJIMHHOTO
IIPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBIEBOTO IPOBOAHMKA, KaTymIKM C¢ TokoM. OmbIT Opcrena.
B3anmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenma, €€ Monayiab M HampaBlieHHE. JIBH)KEHME 3apsiKE€HHOW YacTUIBI B OJIHOPOIHOM
MarHuTHOM nosne. Pabora cuinsl Jlopenna.

SIBneHue sneKTpoMarHuTHOM MHAYKIMH. [I0TOK BeKTOpa MarHUTHOM MHIYKIUH. DJIEKTPOJBUXKYIIAS
CWJIa MUHAYKIIMU. 3aKOH JIEKTPOMAarHuTHOW MHAYKIMK Papanes.
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Buxpeoe anexTpuueckoe 1moje. DNEKTPOABIKYIIAs CUila UHAYKIIMU B MPOBOJHHUKE, JIBHXKYIIEMCS
IIOCTYIATEIBbHO B OJJHOPOTHOM MarHUTHOM IOJI€.

IIpaBuio JleHna.

NHIykTUBHOCTD. fIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABHKYIIAs CUIIA CAMOWHTYKLIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKK C TOKOM.

DIEeKTPOMarHuTHOE I0JIE.

TexHruuyeckue yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTeNb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MIyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MAarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTB JIEKTPOJABUKYILEH CUITbI HHAYKIIMHU OT CKOPOCTH U3MEHEHHUsI MArHUTHOTO MTOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIeHUs 31€KTPOMArHUTHOM MHIYKIUU.

Pa3nea 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KONEOAHUS

Konebarenbnast cucrema. CBoOOAHBIE MexaHMUYecKue KojebaHus. [apMoHuueckue KoseOaHUs.
Ilepuon, vactora, amruMtyna u ¢aza konedanui. IlpyxuHHbIT MasTHUK. MaremaTHYecKUl MasTHUK.
YpaBHeHHE rapMOHUYECKHUX KoJeOanwmii. [IpeBpamienne sHepruu npu rapMOHUIECKUX KOJIeOaHMUX.

Koneb6arenbHblil koHTYp. CBOOO/IHBIE IEKTPOMAarHUTHbIE KoJeOaHUs B MJI€AJIbHOM KoJeOaTeIbHOM
KOHTYype. AHAJOTUsl MEXAY MEXaHWYECKUMHU U AJIEKTPOMAarHUTHBIMU KojeOaHusmu. Popmyna Tomcona.
3aKOH COXpaHEHHUs SJHEPTUH B UJICATIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KosneOaHUsAX. BeIHyX/IeHHbIE MexaHUuecKkue konedaHus. PezoHaHc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii  Tok. CHHYCOMIAIbHBIA MEPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CUJIBI TOKA U HAIPSyKEHUS.

Tpanchopmarop. [IponsBoacTso, nepenaya v NOTPEOICHUE FITEKTPUUECKON 3HEPTHUN. DKOJIOTHYECKHE
PUCKU IIPU MIPOU3BOJCTBE 3JIEKTpOIHEpruu. KynpTypa MCIOIB30BaHUS DJIEKTPOIHEPIUU B IIOBCEIHEBHOU
KU3HU.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKUH 3BOHOK, TI'E€HEPATOP
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM crucTeMbl (IPY>KMHHBIN WM MaTEMAaTUYECKUN MasiTHUK).

Habmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJeOaHUH.

Habmonenue pe3onanca.

CBO0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) JUIS 3JIEKTPOMAarHUTHBIX
KoJ1eOaHuH.

Pe3oHanc 1mpu 1OCIENOBAaTENBHOM COEIMHEHUM PE3UCTOpA, KATyIIKM HMHAYKTUBHOCTH H
KOHJIEHCaTOpA.

Mozenb TMHUY 3JIEKTPOIIEpEIauH.
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Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJBIX KOJEOAHUN Tpy3a HAa HUTU OT AJUHBI HUTH U MAacCChI
rpysa.

HccnenoBanue nepeMEHHOr0 TOKA B LEMHW U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHIEHCATOpa,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

Mexanuyeckue BOJHBI, ycloBus pacnpoctpaHeHus. [lepuona. CkopocTh pacnpocTpaHEHUs U JJIMHA
BouiHbI. [lonepeunsie u npoaoiabHbIe BoNHBL. UHTepdepenius u nudpakius MEXaHHYeCKUX BOJH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSL M3JIyYEHUs JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BekTopoB E, B, V B anekrpomarnuTHO#l BonHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npesioMIieHue, noispuzanus, qudpaxus, uarepeperius. CKOpOCTh 3IEKTPOMAarHUTHBIX BOJH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUuMnB paguoCcBs3u U TeNEeBUACHUS. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CpEJIbl.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE  MHCTPYMEHTHI,
YIbTPa3BYKOBas JTUArHOCTUKA B TEXHUKE U MEIUIMHE, pajap, pPajAHONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Koneb6momnieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue orpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne naTepdepeHnn U AUPPaKIud MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGiroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, NPEJOMIICHHE, MOJSpU3aLus,
mrdpakius, tHTepHEpeHITHsL.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsMorHETHOE pacCIpOCTPAHEHNE CBETA B OJTHOPOIHOM cpene. JIydu cBera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300pakeHU B IIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MpETOMIICHHS cBeTa. AOCOMIOTHBIN MOKazarenb mpenomiueHus. [lonHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIil yroJ MoJTHOr0 BHYTPEHHETO OTPasKEHHS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro ceera. L{Ber.

Cobwuparonue u paccenBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE W ONTHUYECKas cuja
ToHKOM nuH3bI. [locTpoeHne m300pakeHHit B COOMpArONIMX M paccerBaromuX JuH3aXx. Dopmyna TOHKON
JIMH3BI. YBeIUYeHNe, JaBaeMoe JIMH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUS HaOIIOJACHUS
MakCUMyMOB M MHHHUMYMOB B HHTEPQEPEHIIMOHHONW KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. Judpakinuonnas pemeérka. YciaoBue HaOMIOJEHHS TJIaBHBIX MaKCHMYMOB TpH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuzanus ceera.

TexHu4ecKkue ycTporCcTBa U MPAKTUYECKOE TPUMEHEHHUE: OYKH, JIyma, oToarnmapar, MpOeKIIMOHHbII
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS pEeHIETKa, TOJISPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpaKEHHE U TpejoMieHue cBeta. OnTHYecKue mpruoOopEhI.

[TonHOE BHYTpeHHEE oTpaxeHue. Mojiens CBETOBOIA.

HccnenoBanne cBOWCTB N300paXeHH B TNH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKONa.

Habmonenue untepdepeHIim cBera.
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Habmtonenue nudpaxnuu cera.

HabGmronenue qucnepcuu cBera.

[TonydeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
HaGmoienue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3mepenne nokazaresns NpeioMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.
HaGmonenue aucnepcuu cBera.

Pa3jen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEILHOCTH
I'paHunl  TPUMEHUMOCTH  KJIACCHYECKOM  MeXaHWKd. [locTynaTel  CHCIMANIBHOW  TEOPHH
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe, MPUHLHUI OTHOCUTEIbHOCTH
OUHIITEHA.
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJTUHBI.
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPrUel U UMITYILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHs MOKOSI.

Paszpen 7. KBanToBas puszuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. @opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTOH. DHEPrusl M UMIYJIbC (POTOHA.

OtkpeiTue u wuccinenoanue (orosdpdexra. Ombiter A. I'. CroneroBa. 3akoHbl (QoTodddexTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gortorddexra.

JaBnenue cBera. Onbithl [1. H. JIeGenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoWCTBa M MpaKTUUYECKOe MpUMEHEeHHe: (OTOAIEMEHT, (POTOAATYUK, COHEUHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE ¢ MUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -uactuil. [lmanetapHas Monenb
atoma. [loctynatel bopa. M3nyuenue u moriomnieHrue (OTOHOB MpU MEPEXoje aTomMa C OJIHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJIOpoOa.

BosiHOoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprnyckyasspHO-BOIHOBOW 1yaau3M.

CHnoHTaHHOE U BBIHYKJIEHHOE U31yYeHUE.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHalu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hal6mronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIIOXKHOCTh CTPOCHHS spa. OTKphITHE pagnoaKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro coctaBa paauoakTUBHOro uinmydeHus. CBoiicTBa anbda-, Oera-, ramma-
M3IIydeHus. BiausHue panoakTHBHOCTH HA )KUBBIC OPTaHU3MBI.
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OTtkpeiTHe TIpoTOHAa W HelTpoHa. Hyknonnas mozens sinpa ['eiizenGepra—lBanenko. 3apsa sijpa.
MaccoBoe uncio saapa. M3otomnsl.

Anbda-pacrian. OIEKTPOHHBIH M  TO3UTPOHHBIN  Oera-pacman. ['amma-uzmydenue. 3akoH
pPagMoOaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

Snepubie peakuuu. JleneHue u cuHTE3 A1ep.

Snepubiii peaktop. TepmosiaepHbiii cunHTe3. [IpoOiieMbl M TNEPCIEKTUBBI SIIEPHON HHEPTETHKH.
OKOJIOTHYECKHE aCIEKTHI SIEPHON DHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTozbl HaOIIOACHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHUI.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHnyeckue ycTpoiCTBa M IPAKTUYECKOE NPUMEHEHHUE: IO3UMETp, Kamepa BuibcoHa, snepHBIN
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortanbl pazBUTHs acTpoHOMUHM. [IpUkinaniHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3nnoro Heba. Co3Be3nus, sipkue 3BE3/IbI, IUNIAHETHI, UX BUJIMUMOE JIBUKECHUE.

Conneynas cucrtema.

Connue. Conneunast akTuUBHOCTh. Mcrounuk sHepruum ConHua u 3BE34. 3BE3IbBI, MX OCHOBHBIE
XapakTEepUCTUKU.  Jluarpamma  «CHEKTpaslbHBIA  KJIacC  —  CBETHUMOCTbY».  3BE3/bl  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3J TJIABHOM IMOCJIEI0BATEILHOCTH.
Buytpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKIEHUU U 3Boiounu CojiHLA U
3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Mnineunsiii [1yTe — Hama [Nanaktuka. [lonoxxenue u auxenue Connua B ["anaktuke. TUIBI ranakTUkK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B sAPax TaAKTHK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa606ma. Pasberanue ramaktuk. Teopust bosbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHMeE.

MacutabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmronenus HEBOOPYKEHHBIM TJIa30M C HCIOJb30BAaHUEM KOMIBIOTEPHBIX TMPHJIOKEHUN st
OTIpe/IeTICHUs] TOJOXKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBEepHOTo
MOJTYIIAPUS U SIPKUE 3BE3]IBI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOIOTUYECKON, COIIMATFHOM U 3THYECKO cepax
NESITeTLHOCTH YEJIOBEKa, pOJib U MECTO (PU3MKH U aCTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTHHE MUDA,
pons (¢u3nyeckoil Teopuu B (HOPMHUPOBAHHM MPEACTABICHUNW O (U3UUYECKON KapTUHE MHpa, MECTO
(bU3MYEeCKOl KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUM O
MIPUPOJE.

MexnpeameTrHblie CBSI3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11 Kiacce ocymecTBisieTcs ¢ yu€TOM COJEpKaTEIbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHH, TeoTpadui U TEXHOJIOTHH.

Medsicnpeomemnvle nousamusi, CBS3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHUE,
HaydHbId (aKkT, TUMOTe3a, (Qu3nUeckas BENMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, OSKCIEPUMEHT,
MOJEJTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMBbl YpPaBHEHWW, TPUTOHOMETPHUYECKHE (PYHKIIMU: CHUHYC, KOCHUHYC,
TAHT€HC, KOTAaHIE€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HX HIPOECKLUMH HAa OCHU
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KOOpJMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOIHBIC JJIEMEHTAPHBIX (DYHKIMHA, NPU3HAKA MOAOOHS
TPEYTOJIbHUKOB, ONpeAEIeHNE TUIOMAAN INIOCKUX GUTyp U 00bEMa Tell.

Buonoeus: snexTpudeckue sSBJICHUS B )KUBOW MPUPO/IE, KojeOaTeIbHbIE ABUKEHUS B )KUBOU MPHUPO/IE,
ONITUYECKUE SIBICHUS B )KUBOM NPUPOAE, ICUCTBUE PalMalliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB U MOJIEKYJ, KPUCTAIIIMYECKAs CTPYKTypa TBEPIBIX TeEJ, MEXaHU3MbI
00pa30BaHMs KPUCTAIUINYECKOHN PEIIETKY, CIIEKTPaIbHbII aHAIN3.

T'eoepaghus: MarHuTHBIE TTONMIOCA 3€MIIH, 3aJI€KH MArHUTHBIX Py, POTOCHEMKA 36MHOM MTOBEPXHOCTH,
IIPEICKA3aHUE 3EMIIETPSICEHUN.

Texunonoeusi: JMHUM  DJIEKTPOIIEpeNay, TIEHEpaTop IEPEMEHHOTO TOKA, AJIEKTPOJBUIaTElb,
MHAYKIMOHHAs Ieub, pafap, paAuONpuEMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBU-neub, NpoeKIMOHHBII
ammapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTapes.
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3.IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O IIPE/IMETA

OcBoenue yueOHoro mpenmera «®Pusuka» Ha YpPOBHE cpelHEro obmero obpa3oBaHus (0a30BBIii
YPOBEHb) JOKHO OOECHEeUUTh JTOCTHKEHHUE CIEIYIOUIUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNIbTaThl OCBOCHHS YueOHOro nmpeamera «Du3nka» JOIKHBI OTPaXaTh TOTOBHOCTD U
CIOCOOHOCTh O0YyYaroIuXcs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMi, TIO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUIHCKOro OOIIEeCTBA, paCIIUpEHUE JKU3HEHHOI'O OIbITa M ONbITa
JESTeNBbHOCTH B TPOIECCe PeaTn3aliid OCHOBHBIX HAINpPaBICHUIH BOCIUTATEIBHON AEATENIBHOCTH, B TOM
qucye B YacTu:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUM 00yYarOIIEerocsi Kak akTUBHOT'O U OTBETCTBEHHOIO 4WIEHA
POCCHIICKOT0 00I1IECTBA;

MPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKUX I'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JESITEIBHOCTh B HHTEPECaX IPaKAaHCKOTO OOIIECTBA, y4aCTBOBAThH B
CaMOYIIpaBJIE€HUH B 00pa30BaTe/IbHOW OpraHu3aluiy;

YMEHHE B3aUMOCWCTBOBATH C COIMAJIbHBIMH HWHCTHTYTaMH B COOTBETCTBUU C UX (QYHKIUAMHU H
Ha3HA4YEHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH NIESTETHHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UAEHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHMSM DPOCCUHCKHUX YUEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMl0 M MPUHUMATh OCO3HAHHbBIE pELICHHs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYy/IYyIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETHKY HAy4YHOTO TBOpPYECTBA, IPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS

WHTEPEC K Pa3NUYHBIM cdepam NpodecCHOHATBHON NesSTENTFHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOM M TEeXHUKOW, yMEHHE COBEpLIaTh OCO3HAHHBIM BBHIOOP Oymayiiedl mpodeccuu U pearn30BbIBATH
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JACTH (PU3UKHU Ha MPOTHKEHUN
BCEH KHU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTH SKOJOTUIECKON KYJIBTYpBI, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJOTHUECKUX
npobiem;
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IJIAHUPOBAHUE U OCYLICCTBICHUE [EUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUA Lelled
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

pacUIMpPEHNE OIbITA IEATEIBHOCTH 3KOJIOIMYECKONM HAIPABICEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUN
o Gu3MKe;

7) HEeHHOCTH HAYYHOT0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢bu3nveckoil HayKw;

OCO3HaHME LEHHOCTH HAy4YHOH JEeATEeNIbHOCTH, TOTOBHOCTh B IpolLlecCe H3Y4eHUs (GU3NKU
OCYULIECTBJIATD IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCT HHAMBUIyAJIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEACIISITh LIEeNU JEATeIIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paszpabaThiBaTh IUIaH pELICHUS MPOOJIeMbl C YYETOM aHalIM3a HMMEIOMIMXCS MaTepUadbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHHMBATh COOTBETCTBUE PE3YyJbTATOB LEJISAM, OLICHUBATh
PHUCKH MOCTEACTBUMN JACSTEIHHOCTH,

KOOPJIUHHUPOBAThH U BBHIMOIHITH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbie ucciie10BaTEIbCKHE TeHCTBHS

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOAaMU (PU3HUECKON HAYKU;

BJIAJICTh HaBBIKAMHU Y4€OHO-MCCIIEIOBATEIBCKOW M TMPOEKTHOM IEATEILHOCTH B 00JacTH (PU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IMOHCKY METOJIOB pelIeHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJETh BUJAMU JEATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAHMWS, €ro HHTEpPHpeTaluH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX CHUTYAIMAX, B TOM YHUCIE MIPU CO3/IaHUU YUEOHBIX
MPOEKTOB B 00JacT (HU3HKHY;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3a/1ady, BBIJBUTaTh THUIOTE3y €€
peuieHusi, HaXxOAuThb apryMEHThl [Jis JOKa3aTellbcTBa CBOMX YTBEPXKICHMM, 3adaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJA€ PEUICHUs 3a/auyd Pe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTH, TIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33/]a4l B 00pa30BaTEIbHON JAEATENFHOCTH, B TOM YHUCIIE MIPH
U3Y4YEHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHUTYAIIUsM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATETbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BIIAJIETh HAaBBIKAMHU TMOJIyueHUs WHMOpManuU (PU3UIECKOTO COACPKAHUS M3 UCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITEIFHO OCYIIECTBIISITH MTOUCK, aHAJN3, CUCTEMATHU3AIIMI0 M MHTEPIPETai0 HHHOPMAITIT
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITIH;

WCIONIb30BaTh CpEeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3alMOHHBIX 3a7a4 C COOJIOIEHUEM TpeOOBAaHUN IPTOHOMUKH,
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TEXHUKA O€30MaCHOCTH, THUTHEHBI, pecypcocOepexeHus, IMpaBOBBIX U OITHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COACp)KaHUS B PA3IUYHBIX (Qopmarax ¢ y4&€TOM Ha3HaYCHHUS
WHGOPMAIIMY 1 [IEIEBOH ayIUTOPHH, BEIOUpPast ONTUMAILHYIO ()OPMY TIPECTABICHHS U BU3yaTH3aIlHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JESITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX CUTYaIil U cMATr4aTh KOH(DIUKTHI,

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBEIOMpATh TEMATHKY ¥ METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaXKJI0T0 WieHa KOJIJICKTUBA;

MIPUHUMATDH 1€ COBMECTHOM JESTEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS MO €€
JOCTUKEHHUIO: COCTABIISITh TUIaH ACMCTBUIA, paclpellesiTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJaJa M KaXKIOrO0 yYaCTHHKAa KOMaHAbl B OOIIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE IPOEKTHI, OLIEHUBAThH UJIEU C MO3UIIMKA HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B PA3IUYHBIX CHUTYAlUSIX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJIbHBIE YUeOHBIE IeiiCTBUS
Camoopranmszaums:

CaMOCTOSITEIILHO OCYIIECTBIIATh IMO3HABATEIBHYIO ACSITEILHOCTh B 00JACTH (DU3WKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA pacqéTme 1 Ka4YCCTBCHHBIX 3aJad, IIJIaH BBIIIOJIHCHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTEHU;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUI;

JieJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIMH B 00JIacTU (PU3MKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

JaBaTh OILEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OIIEHUBATH COOTBETCTBHE
Pe3yabTaTOB LEISIM;

BIIaJIETh HABBIKAMHU TIO3HABATENBHOM peIeKCMH KaK OCO3HAaHUs COBEpIIAeMbIX JEHCTBUU U
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PC3YJILTAaTOB U OCHOBaHHﬁ;

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATDb PUCKH N CBOCBPEMCHHO IMPUHUMATDL PCHICHUA 110 UX CHHIKCHUIO,

MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TPU aHAINU3€E Pe3YyIbTaTOB ACITEIbHOCTH;

IIpUHUMATh 0665[, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B mporecce qocTHKEHHS TUYHOCTHBIX PE3yIbTATOB OCBOSHUS MPOTPaMMBbI MO (U3MKE JUIS YPOBHS
cpemHero o0mero oOpa3oBaHUS Yy OOYYaOIIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIA HHTEIJICKT,
MpeoIararomii chOpMUPOBAHHOCTE:

CaMOCO3HaHUSI, BKJIFOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE, BUICTH
HaIpaBIIEHUs Pa3BUTHUS COOCTBEHHOW AMOIIMOHAIBHOM cephl, OBITh YBEpEHHBIM B ce0e;
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CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBE/ICHHUE, CIIOCOOHOCTh aaTHPOBAThCA K SMOIMOHAIFHBIM M3MEHEHHSM U MPOSIBISATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIIOYAIOMICH CTpPEMJICHHE K JIOCTIDKCHHIO IEIH M YCHeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHX, YIUTHIBATh €TO
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJBbHBIX HABBIKOB, BKJIIOYAIONIINX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C APYTUMH JIIOJIBMH,
3a00TUTHCS, TPOSIBIATH HHTEPEC U pa3peniatb KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

JEMOHCTPHUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3MKH B (DOPMUPOBAHHH COBPEMEHHOW HAydHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJOTHM, B TPAKTUUYECKON JEATENbHOCTH JIFOIEH;

YYUTBHIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (U3MYECKUX MOJENICH: MarepuajabHas TOYKa,
WHEpIHaIbHAs CHCTeMa OTCu€Ta, aOCOIMIOTHO TBEPAOE TENO, WICAIBHBIN Tra3, MOJEIH CTPOSHHUS Ta30B,
KUIKOCTEH M TBEPMABIX TEJl, TOUCYHBIA FJICKTPUUCCKUN 3apsil IPH pelIeHnH (PU3UIECKHX 3a/1a4;

pacrno3HaBaTh (hM3WUECKUE SBICHHS (TPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOpPUM CTPOCHUS BELIECTBA U JJIEKTPOJMHAMHMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEWHOE IBIKEHHE, CBOOOJAHOE MaJCHHE TEJ, ABMKCHHE IO OKPYXHOCTH,
WHepLHUs, B3auMoiericTBue Tei, 1uddysus, OpoyHOBCKOE JABIKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX TEIl,
n3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE, UCTIApPEHHE, KOHJICHCAIIUS,
IJIAaBJICHUE, KPHUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3/1yXa, IIOBBIIICHHE JaBJIEHUS Ta3a IpU €ro
HarpeBaHUM B 3aKPHITOM COCYZIE, CBS3b MEXKIY MapaMeTpaMHu COCTOSIHUS Ta3a B M30MpoIeccax,
AJIEKTPU3ALIMS TEJ, B3AaUMOJICHCTBHE 3apsJIOB;

OMHUCHIBATh MEXAHWYECKOE JIBIXKCHHE, HCIOJIb3ysS (U3NYECKUE BEIMYHMHBL: KOOpPJWHATA, IIYTh,
NepeMeNnieHne, CKOpOCTb, YCKOpPEHHE, Macca Tella, CWUJla, HMIIYJIbC Tela, KUHETHYeCKas HHEprus,
MOTEHIMAIbHAS HHEPTUsl, MEXaHWYeCKass padoTa, MEXaHWYECKash MOIIHOCTh; MPHU OMMCAHUHU TMPABHIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYUH, MX OOO3HAYEHHUS M EIUHUIBI, HAXOIUThH
(hopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMHU BETUUYNHAMU;

OMKCHIBATh HM3y4YEHHBbIC TEIJIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, HCIONB3Yys (hHU3HUECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TeMIeparypa, CpeaHss KHHETHYECKash JHEPrusi XaOoTHUUECKOTO JBUKEHUS
MOJIEKYJ, CPEAHEKBAJApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHsS DHEprus, padora
ra3za, K03(QQUIHUEHT TOJIE3HOT0 JCHCTBHUS TEIJIOBOTO JIBUTATENs; MPU OMHCAHUHM TMPABUIBLHO TPAKTOBATH
(bu3MUYECKUH CMBICT HUCHOIB3YEMBIX BEIWYHH, WX OOO3HAYCHHUS W EIUHUIIBI, HAXOJIUTh (QOPMYJIBI,
CBSA3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJTUYHHY C JPYTUMU BEJIUYHHAM;

OMUCHIBATh M3YUYEHHBIE AIEKTPUUYECKHUE CBOMCTBA BELIECTBA M AJNEKTPUUYECKUE SIBICHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3MUECKHE BEIUYUHBI: AJICKTPUUYECKUAN 3apsifl, IJICKTPUUYECKOE T0JIe, HAMPSHKEHHOCTh OIS,
MOTEHIIMaJ, pPa3HOCTh MOTEHIIMAJOB, MPH OMUCAHUHM TMPABWIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI
WCIIOJIB3YEMBIX BEIMYMH, UX OOO3HAUEHMs] W EIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU;

aQHAIM3UPOBATh (PU3WUYECKUE TPOIECCHl U SBJICHUS, UCTOJIb3YS (U3UYECKHE 3aKOHBI U MPUHIIMIIBL
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsr HeloTOHa, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTHH,
3aKOH COXPaHEHUs UMITYJIbCa, TPUHIIUI CYTEPIIO3UIIMH CHJI, TPUHITUI PAaBHOTIPABHUS HHEPITUATHHBIX CHCTEM
OTCuU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpEIHEU
KMHETHYECKOW HSHEPTUU TETUIOBOTO JBMXKCHHS MOJICKYJI C aOCOJIOTHOW TEeMIEpaTypoi, TMEpBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUsl JJIEKTPUYECKOro 3apsiaa, 3akoH KyroHa, mpu 3TOM pa3nuyarh
CIIOBECHYIO (OPMYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBUS (TpaHUIIBI, OOIACTH)
MIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAIIMH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB; pa3indaTh
yCIOBUS MX O€30MaCHOTO UCTOIb30BAaHUS B TIOBCETHEBHOM JKU3HU;
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BBITIONTHSATH AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NYECKUX SIBJICHUH U MPOLIECCOB C UCIOIh30BAHUEM
MPSIMBIX W KOCBEHHBIX H3MEPEHUM, MpU 3TOM (OPMYIHPOBATH MpoOsIemMy/3agady M THIOTE3y y4eOHOTO
JKCIIEPUMEHTa, COOUPATh YCTAaHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHUS, TPOBOAUTH OMBIT H
(GbopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBCHHBIE H3MEpPEHUs (PU3NYCCKUX BEIMYWH, MPH OTOM BLIOUPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIUYMHAMU C HCIOJIB30BAHUEM IIPSIMBIX
U3MEpEeHUl, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3YJIbTAThl MOJY4YEHHOM 3aBHUCHMOCTH
(bU3MUYECKUX BEIIMYMH B BHJIC TaOIUI] ¥ TpaHKOB, eNIaTh BBIBOJIBI 10 PE3YIbTaTaM HUCCIICIOBAHMS;

coOmoAaTh mpaBuia Oe30macHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUM B paMKax ydeOHOro
9KCIIEPUMEHTA,  y4eOHO-UCCIEAOBATEIbCKOM M IPOEKTHOM  JEATEIBHOCTH C  MCIIOJIIb30BAHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiars pacyE€THHIC 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIENbBI0, UCTIONb3YS (PHU3UUIECKUE 3aKOHBI
Y MPUHIUIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4dl BHIOUPATh (PU3HUECKYIO MOJEIb, BBIICIITh (DU3NUYECKHE
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ pEIICHHS, MPOBOIUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUCeHUS (PU3HUECKON BEIUYUHBL;

peniaTh KaueCTBEHHBIC 3a/1a4i: BBICTPAUBATh JIOTMUECKH HETPOTUBOPEUUBYIO IEMOYKY PACCyKIACHUI
C OTMOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS,

WCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHU IS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIpPETAllUd | TMPEACTaBICHHUs Yy4eOHOW U HAay4YHO-TOMMYJSPHOU
nH(OpMALINY, TIONYYEHHOW W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH AHAIU3UPOBATH IOTYIaEMYIO
nHpopMaIuo;

MIPUBOJIUTL TMPUMEPHI BKJIAJa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DU3MKOB B DPAa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

WCTIOJBb30BATh TEOPETHUECKHE 3HAHHWA N0 (U3NKEe B TIOBCEJAHEBHOW KHM3HHM I OOECIICUCHUS
6e30macHOCTH MpU 00pallleHuu ¢ TPUOOpaMu U TEXHUYECKUMU YCTPOUCTBAMU, IJI1 COXPAHEHHS 3J0POBBS U
COOJIIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyMIe C BBINOJHEHUEM PA3IMYHBIX COLHAIBHBIX POJIEH, MIaHUPOBaTh pabOTy TPYMIIbI,
palMOHATIBHO pacHpeAessaTh OOS3aHHOCTH WM IUIAHUPOBATH JAEATENBHOCTh B HECTAHIAPTHBIX CHUTYAIIHSX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIEMBI.

K koniy o6yuenus B 11 kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKK B (HPOPMUPOBAHHH COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHMKH U TEXHOJIOTHM, B MPAKTUYECKON NEATEIHHOCTHU JIOJIEH,
IIETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS HW3YYEHHBIX (U3NYECKUX MOJENeN: TOYEUHBIM 3IIEeKTPUYECKHI
3apsj, Jy4 CBeTa, TOYEUHbII UCTOUYHUK CBETA, s/IEpHAsi MOJEIb aTOMa, HYKJIOHHAsE MOJIETb aTOMHOIO Spa
MIpH pelIeHnr (PU3NUECKUX 3a7ad;

pacro3HaBaTh (PU3MUYECKHE SBJICHHS (MPOIECChl) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOHM (DU3UKH: dJIEKTpUUECKask TPOBOAUMOCTE, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUA TOKa, B3aUMOJEHCTBME MArHUTOB, DOJEKTPOMArHUTHAs WHAYKLIHS, JIEUCTBUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIHICS 3apsi, DJIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHWe, MpeloMieHHe, HHTephepeHuus, Iudpakuus H
MoJIIpU3alusl CBeTa, Jucrepcusi cBeta, (porosnexrpuueckuii d3¢dext (potorddexr), cBeToBOE AaBleHUE,
BO3HHUKHOBEHHUE JIMHEWYATOro CIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs paJHOaKTUBHOCTb;

OMKCHIBATHL  W3YYEHHBIE CBOWCTBAa BelIeCTBA (DIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTD PA3INYHbIX CPE) U AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOILECCHI), UCTIONb3YS
(dbu3MUYecKre BEIMYMHBI: dIIEKTPUUECKHUI 3apsij, CHJIa TOKA, DJEKTPUYECKOe HANpPsDKEHUE, DIEKTPUIECKOoe
COIPOTHBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJist, cuia Amrepa, cuia JlopeHia, HHIYKTUBHOCTh KAaTYIIKH, SHEPTUS DJICKTPHUUECKOTO M MArHUTHOTO
moJied, Tepuoja M YactoTa KosiebaHWM B KoyiebaTeNTbHOM KOHTYpe, 3apsj M cujla TOKa B Ipollecce
TapMOHHYECKHUX JJIEKTPOMATrHUTHBIX KoNeOaHuii, (POKYCHOE PACCTOSIHHE W ONTHUYECKas CHJIa JIMH3BI, TIPU
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ONMCAaHWK TPABWIBLHO TPAKTOBaTh (U3UUYECKUN CMBICI HCIOJIb3YEMbIX BEJIHYWH, MX OOO3HAYCHHS H
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUNHY C IPYTUMHU BEIMYHMHAMMY;

OINKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HCIOJB3Ys (DU3HUCCKUE BEIMYUHBL:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 9acTOTa CBETA, DHEPTHS U UMIYIBC (HOTOHA, TEPHO/
NoJIypaciaja, SHepPrusl CBSA3M aTOMHBIX SJep, IPU OMUCAHUM TPABHIBHO TPAKTOBATh (PU3MYCCKUN CMBICI
UCTIOJB3yEMBIX BEJIMYHMH, WX OOO3HAYCHHS WM CIUHHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3NYECKYIO BEIUYHHY C APYTMMHU BEIIMYMHAMH, BBIYUCIISATh 3HAYCHNE (PU3HUUCCKON BEITMYMHBI;

AHAJM3UPOBATh (PM3MUCCKUE TPOIIECCHl U SBJICHUS, UCIONB3YS (U3NYECKHE 3aKOHBI U TPHUHIUIIBL:
3akoH OMa, 3aKOHBI MOCJICAOBATEIBHOIO U MApAJUICIBHOTO COCJMHEHHsS MPOBOTHHUKOB, 3aKOH Jkoyisi—
JleHma, 3aKOH AJIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHCHHUs CBETa, 3aKOHBI
OTPaXCHUS CBETa, 3aKOHBI TPEJIOMJICHHS CBETa, ypaBHEHHE OWHIITeHHA I ¢GoTtodddekra, 3aKoH
COXpaHCHHS SHEPTHH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH paJrOaKkTHBHOIO paclaja, MpH TOM pa3iinvaTh
CIIOBECHYIO (OPMYITMPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOE BBIPAKCHHE W YCJIOBUs (TpaHHUIBI, 00IaCTH)
IPUMEHUMOCTH;

OIIPENIeNIATh HAPABJICHUE BEKTOPA MHIIYKIIMM MarHUTHOTO ITOJISI POBO/IHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M OTKCHIBATH N300paKEHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJIHSTH IKCIIEPUMEHTBI MO UCCIICIOBAHUIO (PM3HUYECKUX SIBICHUH M MPOIIECCOB C MCIIOIb30BAHHEM
NPSIMBIX U KOCBEHHBIX HM3MEPEHHIA: TMPU 3TOM (OPMYIMPOBATH MPOOJIeMy/3ajauy U THUIIOTE3Y y4eOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKECHHOrO O00OpYHOBaHHS, IPOBOJUTH OINBIT U
(bopMyIIHpPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSIMbIE M KOCBCHHBIC H3MEpEHHUS (U3NYECKUX BEIMYHH, MPH 3TOM BBIOMPATH
ONITUMAJILHBIN CIIOCOO M3MEPEHUS U MCIIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKU TIOTPEIIHOCTEH H3MEPCHHUIA;

UCCIICI0BAaTh 3aBUCHMOCTH (DU3UYECKUX BEJIMYHMH C MCIOIb30BAHUEM IMPSIMbIX MU3MEPEHHIA: TIPH 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBAThH Pe3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B
BUJIC TaOJUI U TPpaMKOB, ICJIaTh BBHIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMS;

coOnoaTh MpaBwia OE30MacCHOTO TpyAa MpPH MPOBEIACHUM WCCICIOBAaHMNM B paMKax Yy4eOHOTrO
IKCIIEPUMEHTa,  y4eOHO-HCCIICIOBATEILCKOW M MPOSKTHOW  JESATEIBHOCTH C  HWCIOJIb30BaHHEM
W3MEPUTENBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYIOBAHUS;

peniath pacyéTHbIC 33/1a4M C SIBHO 33JaHHON (DPU3UYECKON MOJICIBIO, UCIIONb3Ysl (PU3NYECKUE 3aKOHBI
Y TIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJa4d BHIOMPATh (M3UYECKYIO0 MOJIENb, BBIICIATh (DU3HUECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE JUIs €€ pelleHHs, MPOBOANUTh PacyéThl U OLICHUBATH PEATbHOCTD
MOJYYSHHOTO 3HaUCHHS (PU3NYCCKON BETUYHHBI,

peniath Ka4eCTBCHHBIC 33/]a4l: BBICTPAUBATh JIOTHYECKU HEMPOTHBOPEUYMBYIO IIETIOYKY PACCYKIACHUM
C ONOPOM Ha U3YyUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHUSI,

UCIIOJIb30BaTh TPU PEUICHUH YYEOHBIX 3a/7a4 COBPEMEHHBbIC WH()OPMAIIMOHHBIC TEXHOJOTHUH JUIS
MOWCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAIlMM W TIPEACTABICHUS YYeOHOH W HayYHO-TIOMYJISIPHON
UHpOpMAIIMK, TOJYYCHHOH W3 pa3JIMYHBIX HCTOYHUKOB, KPUTHYCCKH aHAIM3MPOBATH MOJY4aCMYFO
nH(pOpMaINIo;

OOBSICHATH TIPUHIUITBI ACHCTBHUS MAIINH, MPHUOOPOB M TEXHUYECKHUX YCTPOKMCTB, Pa3ndarh yCIOBHUS
uX 0€30IacHOT0 HCIOIb30BaHMUS B TOBCEAHEBHOMN KU3HH;

MPUBOANTH MPUMEPHI BKJIAJa POCCHICKHX M 3apyOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOW JKU3HU Ui OOECHCUCHHUS
0€30MacHOCTH MPH OOpaIleH!H ¢ TPUOOPaAMH U TEXHUYECKUMHU YCTPONCTBAMH, JIJISl COXPAHESHHUS 3I0POBbBSI U
COOJTFO/ICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY)KAIOIIeH cpeie;

paboTaTh B IPYIIE C BBITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, IIIAHUPOBATh PabOTy TPYIIIHI,
palMOHAILHO pacpeessaTh O0S3aHHOCTH W IUIAHUPOBATh JEATEIHLHOCTh B HECTAHIAPTHBIX CUTYAIIHAX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KJOTO U3 YYaCTHUKOB IPYIIIbI B PEIICHHE pacCMaTpUBAaEMO TIPOOIIEMBI.
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4 TEMATHYECKOE INTAHUPOBAHUE C YKA3BAHUEM KOJIMYECTBA
AKAJIJEMUYECKHUX YACOB OTBOJUMbBIX HA OCBOEHME KAXKIOM

TEMbI
10 KJIACC
Koumnuec
No 11/ HaumeHoBaHue pa3/iesioB U TeM B0 DJieKTpoHHbIe ({H(pPOBbHIE)
) 0
NPOrpaMmbl 4ACOB o0pa3oBaTe/bHbIE Pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3nKa U METObl HAYYHOTO 5 bubnuorexa [JOK
' TIO3HAHHSI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Auamiia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuotexa [JOK
' KWHETUYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1
3 OCHOBDI TepMO IHHAMIKIL 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bub6nuorexa [IOK
' ®Da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Pazgen 4. JIEKTPOJANHAMMUKA
bu6mmorexa [IOK
4.1 1
DMeKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 IToCTOSIHHBIM DIIEKTPUYECKHUN TOK. 12 bubnuorexa [IOK
' Toku B pa3nuyHbIX cpenax https://m.edsoo.ru/7f41bf72
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Uroro no pazueny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME
11 KJIACC
Koumnuec
Ne HanMeHoBaHMe pa3jeioB U TeM TBo DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n NpOrpamMmbl 4ACOB o0pa3oBaTe/ibHbIE PeCYPChI
Pazpen 1. JIEKTPOAUHAMUKA
MarunuTtHoe 1moie. bubmuorexka [JOK
11 11
DNEeKTpOMAarHuTHas UHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHudeckue u 9 bubmuoreka [JOK
' 3JIEKTPOMArHUTHBIC KOJICOaHH s https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKue u 5 bubmuoreka [JOK
' AJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 O 10
e https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIUanbHOM TEOPUH 4 bubnmnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DUEMEHTEI KBAHTOBOH ONITHKH 6 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
42 Cpoetiite aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 ATomti0e 1o > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU
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DneMeHTHl aCTPOHOMUU U

bubmuoreka [JOK

>1 acTpOpU3UKH ! https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

61 Obobmarouee novtoperne * | hipsimeoontaLe
Uroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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5. YYHEBHO-METOANWYECKOE OBECIIEYEHHUE
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
®dwuszuka 10-11 xmacceer / Msikumes I'. S., byxosues b. b. u npyrue, M., u3garenbcTBo
«ITpocsemienue», 2023r.
METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA
Meronnueckue pekomennanuu 10-11 knacest /Tyneku6aesa H. H., [Tymkapés A. 3.,
M., uznarensctBO «IIpocBenienne»

HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU HUHTEPHET
bubauorexka HOK :

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

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