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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHONM Tmporpammbl, TmpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelIbHBIX  oOpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMl MEKIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4YeHUs (U3UKU HA YPOBHE CpeJHEro oOIiero oopa3zoBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM YpOBHE, B TOM YHUCIIE

peIMETHBIE PE3YJIbTAThI MO roj1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejaesseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa o0ydaromuxcs, B GoOpMUpOBaHHE YMEHUI
NPUMEHATHh HAYYHBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM € HEl MaTepuan Kypca UMK 00beTUHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (QOpPMHUpOBAHUE MPEICTaBICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzanus mpearnosaraeT UCIoIb30BaHUE T'yMaHUTapHOTO
noteHnuana GU3N4YEecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeanonaaraet 3HakOMCTBO C HITHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sKxonocuzayuu peann3yercsi TMOCPEACTBOM BBEACHUS DIEMEHTOB COJCp)KaHMUS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO PUPOIOTIOIB30BAHUS U
9KOJIOTMYECKOH OE30IMacHOCTH.

CTep)KHEBBIMH 3JIEMEHTAMH Kypca (HU3MKH Ha YpOBHE CPETHEro OOIero oOpa3oBaHUS
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HaY4YHBIX SBJICHUH U POIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON eSTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GHU3UKH — 3TO HCIIOJIB30BAHHE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme mo (u3uke oObEAMHEHBI B OOIIUH CIHCOK
YYEHHUECKUX NPAKTUUYECKUX padoT. BrlieneHne B yKazaHHOM IEpEeYHE JIADOPAaTOPHBIX padoT,
IOPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBIISICTCS YYacCTHHUKAMH 0O0pa30BaTEIbHOTO
nporecca UCX0As U3 0COOCHHOCTEH TUIaHMPOBaHKS M OCHaIleHHs KaOuHeTta ¢usuku. [Ipu sTom
oOecrieunBaeTCcsl OBJAJCHUE OOYYAIOMIMMUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH M IOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yIENSEeTCs PEIICHUIO PACUYETHBIX M Ka4eCTBEHHBIX 3aad. [Ipu saTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4i C SIBHO 3aJJaHHOM (PM3NYECKON MOJIEINbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJerna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3Mueckod MOAETH A CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH U3y4yaTbCs B YCJIOBUAX INPEIMETHOro kabuHeTa (pU3MKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HUKH TOJKHO OBITH HEOOXO0MMOE JTabopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE 000py/0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY TEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1TabopaTOpHOro 0O0OpYyIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(PPOBBIX JIAOOpaTOpHil.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

e (opMupoBaHHE HHTEpeca W CTPEMJICHHS OOYdYalomuXcs K HAyYHOMY H3YYEHHIO

HPUPOJIBI, Pa3BUTHE X HHTEIUICKTYaJIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOUAsk MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUA Ui OOBACHEHHS
¢u3nuecKkux SIBIEHUM B MpHpoOJe M JUIsl TNPUHATUS NPAKTUUYECKUX pEIIeHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB peIICHUs pa3IMYHbIX 337a4 C SBHO 3aJaHHON (uznueckon
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/aHue (U3MUEeCKOn
MOJIEJIH, aJICKBaTHOM YCIIOBUSIM 33]1a4H;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA HA OKPYKAIOILLYIO CPELY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEIILHOTO IIJIAaHUPOBAHUS U MPOBEACHUS (DU3HMUECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(OpManuu,  OIpeeseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

CO3/1aHHE YCIIOBHUM JUIsl Pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUECKON
JeSITENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gusmke nepeyeHb JJabopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCST PEKOMEHIOBAaHHBIM, YYHTEIh JIeTaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpUH. [ paHHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢usukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Llemoncmpayuu
Amnanorossle 1 TU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CioxeHue nepeMenieHud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonunerinoe nBuxeHue. J[[Br>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHnueckue yCTpoiicTBa M TNPAKTUYECKOE INPUMEHEHHUE: CIUJOMETp, JABH)KECHHE
CHapsIJI0B, LIETIHbIE U PEMEHHbIE TIEpeayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapAaKTEPUCTUK JABUKECHUSI.

[TpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue nrkenus Tena, OpoleHHOro Mo/ YTIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaICHUS.

Hampasnenne ckopocTH py IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, INPOWIEHHBIMH  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPU PABHOYCKOPEHHOM JBW)XXEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. MHEpLManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa ains
MaTepualbHOU TOUYKHU. Tpernii 3akoH HbI0TOHA [UIsl MaTepUaIbHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsioxectu. [lepBas kocMuyeckasi CKOpOCTb.



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

Tpenue. Buabl TpeHust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus mnokos. Kospoumuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHHUM TENA B )KUAKOCTH WM rase.

[TocTynaTenpHOE M BpalllaTesIbHOE ABMIKEHHE a0COIIOTHO TBEPJIOTO TEa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPAOTO TeIA.

TexHHuecKkue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IOJIIMIIHUKY, IBUKCHHE
MCKYCCTBCHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U TAZCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBrxeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAIICHHUS.

Tema 3. 3aKkoHnbl COXpaneHUusn 6 MexaHukKe

HNmnynbc MatepralibHOM TOUYKHU (Te€da), CUCTEMBl MaTepUaIbHbIX TOYeK. IMITynbc CUIbl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernueckast sHeprus marepuanbHON TOUkU. Teopema 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, IPYKUHHBIN
IIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexox mMoTEHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbIO JABYX OAMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBsI3U pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHWYECKOH »HEepruu Tela Ha
IIPUMEpPE PACTSHKCHUS PE3MHOBOTO JKIyTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETUYEeCKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. llkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B wacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpencTaBieHue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHUE BeliecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita lltepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HITIOCTPUPYIOIas IPUPOTY TAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOILME YPABHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprus 0lHOAaTOMHOTO
uJeanbHOro rasa. Bujsl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI MPpH TeIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpoieccoB B IpUPOJIE.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIUEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEpruu Tela IMpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOr'0 BO3JyXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAIs).

H3meHeHne BHYTpeHHEH sHepruu (TeMIiepatypbl) Teja npu Terionepeaaye.



OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATEIIS BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXa. HackleHHbI nmap. Y ienbHas TemioTa napooopa3oBaHHUsL.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramiel. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeroTa miasienHus. Cyonumanus.

YpaBHeHHe TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KAJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MAaTe€puajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pasnen 4. diekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ten. OJEeKTpUyeckud 3apan. JlBa Bua dJIEKTPUUYECKUX 3apsiOB.
[TpoBOIHUKY, TUDTIEKTPUKH U MOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuyHslli  AJIEKTpUYECKHI  3apsin.
OnekTpuueckoe mnojae. Hampsx€HHOCTh 3nekTpuueckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIs.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. PasHocTh  moTeHIMAOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaiekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPHOOpPOB, KOHACHCATOP, KOMHUPOBATHHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUSA 3JIEKTPOMETPA.

B3anmopeiicTBUe Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEIl.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTaTUUYECKas 3aIUTa.

J3NEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAW IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON MIPOHNULIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS IEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DneKTpoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AJieKTprudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTh MOJIYINPOBOJHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DJNIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
I1ma3ma.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOoOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIA
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TajJbBAHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne  SAEKTPOABIKYIIEH CHJIBI  HCTOYHHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COJIEP)KATENbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHUMHUH,
reorpauu ¥ TEXHOJIOTHH.



Mescnpeomemuvie nowsimusi, CBI3aHHBIE C W3yYEHHEM METOJOB HAYyYHOTO TO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHUWH, JIMHEWHas QyHKIUA, Tmapabdoda,
runep6oa, ux rpadMKy ¥ CBOKMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX NPOEKIHUH Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

bBuonoecus: mexaHndeckoe NBM)KCHHE B KUBOW mpupone, nuddysus, ocMoc, TemioooMeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEpPEAadH, TEIJIOBOE PABHOBECHE), FJICKTPUUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIICCTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEN, JKUIKOCTEH W Ta30B, JIJICKTPUUYCCKHC
CBOMCTBA METAJLJIOB, AJICKTPOJIMTHYCCKAS TUCCOLIUAIINS, TajlbBaHHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE JBIKEHUH C MCIIOIH30BAHHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpPaHEHHUs UMITyJIbCca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNh BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOOAUJIBbHUK, KOHI[I/IIII/IOHCp, TCXHOJIOTUA HOJIy‘-ICHI/ISI COBpeMeHHI)IX MaTCpI/IaJIOB, B TOM YHUCJIC
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTWH,  OJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHUC
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTellbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC
Pasnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMoaelcTBHME NOCTOSHHBIX MAarHUTOB. MarHWTHOe moJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKIun. KapTuHa TMHUN MarHUTHOW MHYKIUH ITOJISI IIOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa JIMHMM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoaericTBrue MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBleHHE. /[[BHKeHHE 3apsHKEHHOM YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HnekTpOMarHWTHOM WHAYKIMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe anexkTpuyeckoe moiie. DNEKTPOABIIKYIAs CUjla MHIYKIUU B IPOBOJHHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHHYeCKHMe yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE. IIOCTOSHHBIE MAarHUTHI,
JIEKTPOMAarHUTBI, JIEKTPOABUIaTENb, YCKOPUTEIIN DIEMEHTAPHBIX YaCTHILI, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT OpcTena.



OTKII0OHEHNE 3IIEKTPOHHOTO Iy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopeiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

W3y4yeHre MarHUTHOT'O T0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBoOogHble MexaHMueckue KkojeOaHus. ['apmonHuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaroIux KojeOaHUsAX. BBIHYXIECHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIMH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa ucnoiab3oBaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoilCTBAa M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUM 3BOHOK,
TreHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Monenb IMHUY 37IEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



HccnenoBanue 3aBUCUMOCTH NEPHOa MAJIBIX KosieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipysa.

HcenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IOCIENOBATEIbHO COCIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60TIHbL

MexaHuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
U JuHa BodHBL. [lomepeuHble W TMpOAONbHBIE BONMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHTanus BekTopoB E, B, V B snektpomaruutHO# BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)xKeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpoCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[llkana 351€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaAeHUs. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEbl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U MpeJoMIIeHNUs MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHON Cperie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeOMJIEHHUS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. LIBer.

CoOuparomue M pacceuBaromue JuH3bl. ToHkass JnH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHia TOHKOM JMuH3BL. [locTpoeHune n3o0pakeHuil B COOMpAIOIUX U PacCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKONU ONTHKH.

BonnoBast ontuka. WuTtepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUS
HaOJI0IeHUST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI€PEHTHBIX UICTOYHUKOB.



Hudpakmus  cera. [udpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsE ONTHKA, AU(PpaKIHOHHAS
peleéTKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHHe, OTpakeHHWE U MperoMieHue cBera. OnTuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEepeHITNN CBETA.

HaGmronenue nudpaknuu ceera.

HabGmronenue qucnepcuu ceta.

[Tomyuenue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nossipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHuIpl MPUMEHUMOCTH KJaccuueckoil mexaHuku. [locTymarel cnenuansHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYNS CKOPOCTH CBeTa B BaKyyme, MPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTEIHHOCTH OJTHOBPEMEHHOCTH. 3aMe [JICHHE BPEMEHH B COKPAIICHUE JITTHHBI.

DHeprus ¥ UMNYJbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUEH U UMITYJIIHCOM PENSTUBUCTCKOM YaCTHUIIBI. DHEPTHUS TTOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIbC
¢doroHa.

OtkpeiTne u wucciaenaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHUYECKHE YCTPONCTBA M TPAKTHYECKOE NpUMEHEeHHe: (POoTodaeMeHT, (OTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0o3heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.

CBeToauoI.

Conneunas Oatapest.



Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buabl cnektpoB. CHekTp ypOBHEH 3SHEpruM aroma
BOZOpPO/A.
BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KopycKyispHO-BOJIHOBOM Ayau3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.
TexHudyeckne yCcTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: CIHEKTpPajbHbI aHaIN3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTE.
Llemoncmpayuu
Mopnens omnbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbiX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
Habmroienue nuHeivyaToro cexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CJIOXKHOCTh CTpOCHHMS  s1pa. OTtkpbiTHE
pamnoakTuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa pagioakKTUBHOTO H3ITydeHHS.
CsoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpPraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykmonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbga-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SAED.
Anepuwiii peaktop. TepmosinepHbiii cunte3. [IpoOnembl U NEpCHNEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMEHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.
TexHuuecknue ycTpolCTBa M MPAKTHUECKOE NMPUMEHEHHE: T03UMETpP, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).
Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHOe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.
Bun 3Bé3anoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.
Conneunas cucrema.
Connine. ConHeyHas akTUBHOCTh. Mcrounumk sHeprum CosiHIIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpPalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJis 3BE3/ TJIABHOU



MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpPEMEHHBbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHYCCKOW, COLUATBHOW H
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMHUPOBAHUU
npeCTaBIeHN 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UUECKON KapTHHBI MUpa B OOIIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJOTHUH.

Medsicnpeomemnvie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIMHU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI U HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKE€HHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
NpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEIeNIEHNE TUIOIIAU MIIOCKUX (puryp u odsEma te.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelbHbIE IBHUKEHHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPHUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.

Texnonocus: MTUHUM 3JIEKTPOIEpead, TEHEPATOP NEPEMEHHOTO TOKA, dJIEKTPOJABUIATENb,
WHAYKIIMOHHAs Te4yb, pajaap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeqHEero oOImero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOEHHUSA yueOHOro mpeamera «Pu3nKa» IOJKHBI OTpa)kaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYYaAIOMIETrocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKON Tpa)T1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHUSM POCCHUCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAITUIO M IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTHPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAst SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKHM Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHIM B OKpYXalOUIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBrble Jloruueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aAKTYyalM3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATH LEIH ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTHBOPEYHS B pacCCMaTPUBAEMbIX (PU3HUCCKHX SBJICHHSIX

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEISM,
OIICHUBATh PUCKH MOCIEICTBUI 1ESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIFOYEBHIMU TOHATHUSMU U METOJaMH (PH3UYEeCKOU
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOOB PEeIIeHHs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIPETAIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMUHBIX Y4YEOHBIX CHTYallUsIX, B TOM YHUCIE TPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3a7ady, BBIABUTATH
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apPTyMEHTBhI IS JIOKAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHs] MH(OpMalUUU (U3NYECKOTO COJEp:KaHUs M3 HCTOUHUKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbHO OCYHIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
WHTEPIIPETANNIO HH(POPMALIHK Pa3IMIHBIX BUIOB U (hOPM MIPEICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECypCcOCOepeKeHHUsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COAEpX aHUS B pa3IMYHBIX QopMmaTax ¢ Yy4ETOM
Ha3Ha4YeHWs WHGOpPMAlMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO (GOpMy
MIPEACTABJICHUS U BU3YaTU3AIIUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C MCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON paObOTHI,

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTHMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJM C YyU4ETOM
MHEHUM YYaCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLEHUBATh WU C MO3UIUU HOBH3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUECKOE TOBEACHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NEATEIbHOCTh B O0JacCTH (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAMLUMU B 00NacTH  (PU3HKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIJICTh HABBIKAMH MO3HABATEIbHOU pe(ICKCHH KaK OCO3HAHUS COBEpIIAEMbIX JICHCTBUI
N MBICJIMTCIIBHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHUS 10 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX MPU aHAIU3E PE3y/IbTAaTOB JIESITEIbHOCTH;

MNPpUHHUMATDH CC6SI, ITIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U aPI'yMEHTBI APYTUX IIPU aHAIIA3€ PE3YIbTAaTOB IEATCIbHOCTY;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OMIHOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTPaMMBI 110 (pr3nKe st
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAINOoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU Chepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyIMpOBaHHUs, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K IOCTIDKCHHIO IEIU M YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTI: HUCXO0Os N3 CBOUX BO3MO)KHO0TCI>1;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OSMOIHOHAJIBHOC COCTOAHUE IOPYIux,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 10 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHUpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTUYECKOU
JEATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TeNl0, WAeaIbHBIA ras, MOJIENIu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN JJIEKTPUYECKUMN 3aps]l IPU pELICHUN
du3nUecKkux 3anay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJMHEWHOE JBI)KEHHE, CBOOOJHOE TMajJeHHe Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILHs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECHE, MCIIApPEHKE, KOHIEH A, IJIaBJIeHHEe, KPUCTAITU3alus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIIEHUE AABJICHUS Ira3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
coCylie, CBA3b MEXIy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJJIEKTpU3ALMs Tell,
B3aMMO/ICHICTBUE 3apsAI0B;

OINKCBIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIONIb3Ys (PU3NYECKUE BEIUUYMHBI: KOOPAMHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tejla, KHHETHYECKas
SHEpIus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, IMpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX



0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIMYUHAMU;

ONUCHIBATh HW3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIOJIb3Ys
¢dbusznyueckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHHWS M EIUHUIIBI, HAXOAUTH (OPMYIbI, CBA3BIBAIOIIME AAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUUIECKOE TOJIE,
HaIpsOKEHHOCTh IOJIS, IOTEHLUUAJ, pa3HOCTh MOTEHIMANOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

aHAJTM3UPOBaTh (DU3UYECKHE TPOILIECChl U SABJICHHS, HCTONB3Yysd (PU3UUECKHE 3aKOHBI U
NpUHIUNBL: 3aKOH BceMupHoro tsarotenus, I, II w III 3akonsl HeroTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
PaBHOIPaBUSI UHEPLUUATBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHYECKOW SHEPrHH TEIUIOBOTO IBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYTHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, TpH 3ToM (HOopMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3YIIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEITUYMH B BUAC TaOIUIl U TpadUKOB, JEIaTh BBIBOIBI
10 pe3yibTaTaM MCCIEI0BaHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH UM  TMPOEKTHOW JEeSTENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB H JIA0OPATOPHOTO 000PYAOBAHUS;

pemath pacu€THBIE 3aJadyd C SBHO 3aJaHHON (HU3WYECKON MOCNBI0, HCIOJIb3Ys
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUIECKYIO
MOJIeJTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ pelieHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAUeHUS (PU3NUECKON BEIHUNHBI,

pemarb Ka4yeCTBEHHBIE 3aJadyM: BBICTPAWBaTh JIOTMYECKHM HENPOTHUBOPEUMBYIO LIETIOUYKY
paccyXJICeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHHUS,

UCTIONIb30BAaTh TP PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPHPETAMH U MPEJCTaBICHUS y4eOHOU U



HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaKIO0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poiib U MeCTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, fJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUH (GU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJISIpU3alUs CBeTa, JUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOICTBA BelIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mo, cuia Awmmepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W MPOIECCHI, HCHONB3Yyd (U3HUECKUe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIHYMH, UX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAaYEHUE (PU3MUECKON BEIUYMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO U MAapajUIeIbHOIO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH



OPSAMOJIMHEMHOTO PACHpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJbCa, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO 3apsa, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, MOCTynatel bopa, 3akOH paguoakTUBHOrO pacnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIIOBHs (TPaHULIBL,
00jacTH) IPUMEHUMOCTH;

OTIpeNeNATh HAIpaBJICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJsSI NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (POPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHMH, TPU STOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPELIHOCTEN N3MEPEHUi];

UCCIIE/I0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYCHHON 3aBUCHMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENILCKOM W TMPOEKTHOW JEATENIBHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOUPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI U (OPMYIBI, HEOOXOIMMBIE ISl €€ peleHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMIHHEI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBICHMUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH W TPEICTABICHHUS y4eOHOW W
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJTM3UPOBATh MOJIy4yaeMylo HHPOPMALHUIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE POIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUYECKUE 3HAHWUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsS
COXPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMATIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTAHAAPTHBIX CUTYallUsAX, aJeKBaTHO OLCHMBATh BKJAJ KaXKJOIO0 W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pazngen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5 https://m.edso00.ru/7f41bf72
https://lesson.edu.ru/03/09
bu6mmoreka [IOK
2.2 JlnHamuka 7 https://m.edso0.ru/7f41bf72
https://lesson.edu.ru/03/09
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
Hroro 1o pasneny 18
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHYCCKOM bubmorexa HOK
3.1 YAp 9 1 https://m.edso00.ru/7f41bf72

Teopun

https://lesson.edu.ru/03/09



https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09

bubmuorexa [JOK

3.2 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
ArperaTHble COCTOSIHUS BEIECTBA Bubmaorexa ITOK
3.3 (Drp - ' 5 https://m.edsoo.ru/7f41bf72
A30BBIC IICPEXOLBI https://lesson.edu.ru/03/09
Hroro no pazgeny 24
Paznen 4. 9JIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
4.1 DJIeKTpOoCTaTUKa 10 https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
ITocToAHAEIN d1eKTpUUeCKUN TOK. TOKU B bubmioreka IJOK
4.2 P ’ 12 https://m.edso00.ru/7f41bf72
PA3TIHHIHBIX Cpeiax https://lesson.edu.ru/03/09
Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41bf72
https://lesson.edu.ru/03/09

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uu(posBLIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
MarauTtHoe nose. DIeKTpOMarHuTHas bubmmorexa LIOK
1.1 ' p 11 1 3 https://m.edso00.ru/7f41c97c
MHAYKIIA https://lesson.edu.ru/03/11
Htoro no pazneny 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKne 1 3JIEKTPOMArHUTHEIE Bubmorexa ITOK
2.1 5 p 9 1 https://m.edsoo.ru/7f41c97¢c
KOJIChaHHA https://lesson.edu.ru/03/11
MexaHn4ecKHe U DIIEKTPOMArHUTHEIE bubmmorexa HOK
2.2 p 5 1 https://m.edsoo.ru/7f41c97c
BOJTHE https://lesson.edu.ru/03/11
bu6mmoreka [JOK
2.3 Omruka 10 3 https://m.edsoo.ru/7f41c97¢c
https://lesson.edu.ru/03/11
Wroro no pazmeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

3.1

Hroro no pazaeny

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/11



https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/11

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 IeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa LOK
' https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 4
Crpocnue aToma https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 5171pO S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznes 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E:fg;;?f:;;?ﬁ}; £41c07¢
Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

61 OSoGuuouee nosropere ‘ MmO T LeATs
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

