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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a rtakxke c yu€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUK TpenojiaBaHus yyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoiu denepanuu, peATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

CopmepxaHnue mporpaMmbl M0 (U3MKE HAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 11€JIM M3y4YeHUs (DU3UKU HA YPOBHE CpPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTAThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKU Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYNAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatromem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busuueckoir reorpadueir u actpoHommer. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUNU MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS TPU BHITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢u3uku s YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAI HIEH, KOTOPbIE MOXHO paccMaTpuBaTh KakK MPHUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3HKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeHW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi OpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMH.

Hoes npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0JIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUsl (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOPHUH, JUIsl ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SABJICHUU U
MIPOIIECCOB).

CucTeMHO-JeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCA.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A00paTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUH CHUCOK YUYEHUYECKHUX
IpakTHUECKUX paldoT. BrlaeneHue B yka3aHHOM MepeyHe J1a0opaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHamieHus: kabuHera ¢usuku. Ilpu »3TOoM obecneuynBaeTcsi OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIO0BaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3NUECKON MOJENBIO, TO3BOJISIOIINE IPUMEHITh N3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYs 3HAHUS U3
pa3HbIX pa3nesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE TMPOTEeKaHUA (U3UUYECKUX SBICHUH M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONENIHM IJI CHTYallld MPaKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanumsmu DPI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTOo Tpoiecca 0a30BBIA YPOBEHBb Kypca
¢bu3KMKN Ha YpOBHE CpelHero 00mero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
NpeIMETHOT0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoauMoe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemMoHCcTpanoHHOE  000OpynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3HKE KIIOUYEBbIX JEMOHCTpAaIMil s
UCCIICIOBAHMUSI ~ U3yYaeMbIX SIBJICHHUW M  TPOIECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o00OOpymOBaHME [JISI YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a060paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHi.

OCHOBHBIMU LIENISIMU U3y4€HHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (PopMHpOBaHHE
UCCIIEIOBATENLCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyecKuX 3HAHUIM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3MKK AJ PAa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHOOpETEeHHWE  CHUCTEMBl  3HAaHUKH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nyeckoil MoOAENbI0, 3aJad, MNOJApPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMAaIHH,
oTpezieNIeHus JOCTOBEPHOCTH MOJIyUEHHOTO Pe3yibTara;

e CO3JaHUE YCJIOBUU JUIA PAa3BUTHS YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJaeT BBIOOP
npoBeieHusl J1a00paTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMUXCH.

BocnuraresbHblil KOMIIOHEHT (M3 padoyeit nporpammbl KOI'OBY
«JInneit r.MaambLKa)

Peanuzanmss ~ BOCHUTATENBHOTO  MOTEHIMAJda  YpPOKOB  (YpOuHOH
NEATEIIbHOCTH, ayJIUTOPHBIX 3aHSITUH B paMKaX MAaKCHUMalbHO JOIyCTHUMOM
yueOHOW Harpy3ku) MOKET NpeaycMaTpuBaTh (YKa3bIBalOTCS KOHKPETHBIC
MO3UIMH, UMEIOIIUECS B 00pa30BaTEeNbHOM OpraHU3alluy WK 3allJIaHUPOBaHHbBIE):

BBIOOpP METO/OB, METOJIUK, TEXHOJIOTUH, OKa3bIBAIOUIMX BOCHHUTATEIHHOE
BO3JICHICTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM MIEATIOM, LIEJIBIO U
3aJlayaMy  BOCHMTAaHMS, LIEJIEBbIMA OpPUEHTHPAMHU PpPEe3yJbTaTOB BOCHHUTAHUS;
pean3aiuio MPUOPUTETa BOCHUTAHUS B YU€OHOM NEATENbHOCTH;

OpUBJICUCHUE BHUMAHUSA OOYy4yalOIIUXCA K IEHHOCTHOMY  acCIeKTy
U3y4aeMbIX Ha YpOKax MpeaMETOB, SBJIECHUW U COOBITUM, HWHHUIIMHUPOBAHUE
00CyX/IeHHUH, BbICKa3bIBAHUW CBOETO0 MHEHUS, BBIPAOOTKH CBOETO JMYHOCTHOIO
OTHOLIEHUS K U3y4aeMbIM COOBITHSIM, SIBICHUSIM, JIUIIAM;



NPUMEHEHNE NHTEPAKTUBHBIX (POpM yueOHOM pabOThI - UHTEIEKTYalIbHbIX,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHBAIIMIO, UTPOBBIX METOIMK, TUCKYCCHUH,
JAIOIINX BO3MOXHOCTh MPHUOOPECTH OMBIT BElIEHHUs KOHCTPYKTHBHOTO IHAaJIOra;
IPYIIOBON pabOThI, KOTOPAs YUYUT CTPOUTH OTHOLICHUS U IEUCTBOBATH B KOMAH/IE,
CHOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO MBILIICHUS;

no0yxaeHue oOydJaromuxcs coOJI0AaTh HOPMBI TOBEACHHS, IpaBHiIa
OOIIIEHHUs CO CBEPCTHUKAMH U TIeJarOrMYecKUMH pabOTHUKAaMH, COOTBETCTBYIOIIHE
yKIaay o0meo0pa3oBaTeIbHOM OpTaHW3AIlMH, YCTAHOBICHUE W TMOJIACPKKY
no0poxenaTenbHON aTMochepsr;

OpraHU3allMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX U JPYIUPOBAHHBIX
00yJarommxcsi Ha/i HEYCIIEBAOIUMH OTHOKJIIACCHUKAMH, B TOM YHUCIIE C OCOOBIMHU
00pa30BaTENbEHBIMA ~ MOTPEOHOCTSMH, JAIOMIETO OOYYarOIUMCS  COIUAIBHO
3HAYUMBII OTIBIT COTPYTHUYECTBA U B3aUMHOW TTOMOIIIH;

MHULIMUPOBAHME U  TOJACPKKY  HCCIEA0BATENLCKOM  IeSTeNbHOCTH
00yyYaromuxcsi, IIaHuPOBaHKUE U BBITIOJIHEHUE MHIUBUAYaJIbHBIX u
IPYIIOBBIX MPOEKTOB BOCIUTATEIbHOM HAIIPABIEHHOCTH.



COJEPKXAHUME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOABl NO3HAHUSA OKPY’KAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sBICHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AnanoroBble W 1U(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH H© NEPEMEIICHUS
MAaTE€PUAJILHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre cBOOOHOTO MaIeHus.

KpuBonuHeitHoe  aBrkeHue. JIBUXKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JNBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHNU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaCHHS.

Hanpasnenue ckopocTy 1pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHS MEXAY NYTSIMHU, NPOMIAECHHBIMU TEJIOM 3a
IIOCJIEAOBATEIBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHM IPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUS U cuia TpeHus nokos. KoagdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHusa. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIUIMITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHSI U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbe MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpHpie W HENMOTCHIHAIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3ydyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipuasi Qu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenabcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OneIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckass cucremMa. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo Temnotel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOrO  HJeallbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOOHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruy Teja IMpU COBEPIICHUH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Py TeIuionepeaye.

OnpiT 1mo anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kutenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmnueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3anus. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v MIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JinekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpusaius Tela. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsnioB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  AnekTpuyeckoro mosid. [IpuHnun



CYNEPIO3HUINH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cunm  osmekrpoctatmdeckoro  mousis.  [lorennman.  PasHocThb
NOoTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: DSIJIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannwtii 31ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 yyacTka LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, IapaIeIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
ONEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEbHBIA M HECaMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKM TOKa, JJIEKTPOHArpeBaTelbHble MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHMe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IINEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

N3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce oCyIIEeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, aAuddysusi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BUJBI TEIUIONEpPEaayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTelb BHYTPEHHEIrO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpeBaTEIbHbIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTHOM wuHAyKIMM. [IpuHmMn cynepnosuunu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOT0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. PaGora cunbl Jlopenna.

SIBneHne AneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIXKYILAsi Cujda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOIBHXKYILIAs CUJa HHAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJIEKTPOJBMXKYIIAs  CuUia
CaMOWHIYKIIUH.

DHEpPrusit MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIAH.

[TIpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepuon, yactora, amrmumryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TaPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU |
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Ha6mronenue pe3onanca.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIMpPSKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopaenb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMaZHUMHbIE 6OJIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJHBL. [lonmepedHble W MPOJOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAeHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroeHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUe,
pesoMIIeHUE, MOSIpU3aLns, AUPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsmMonuHENHOE pacpoCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne nzo0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CroxxHbIil cocTaB 6enoro cBera. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHue u3oOpaxeHuid B
coOMparolMX U PacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BomnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBusi HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOM, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3aX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmronenune natepdepeHnm cBera.

Hab6mronenue nudpaxium cBera.

HaGmronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol



M3mepenne nokasaress NpesioMIIEHNs CTEKJIA.
HccnenoBanue cBONCTB N300pakeHUI B JTHMH3AX.
HaGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH

['panunbpl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUsI
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue OiuHiTeitHa mis dotodddexra. «KpacHas rpanuiia»
dboTtoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTUMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHETo (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydenune u morsomieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Ty allu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopnenb onsita Pesepdopra.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Hab6mronenue nmuuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JI0KA3bIBAIOIIUE CIOKHOCTh CTpPOEeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa mo  ompenpeneHuio  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Bnusinve paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimonHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. [leneHne u CUHTES SA€ED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTETUKU. DKOJOTMUYECKUE ACTIEKTHI SIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMK 3JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOieHcTBUS. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: NO3UMETpP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIAaBHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3BOtonuM CoJiHIIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoyiHLIA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AApaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOro MOJYyIIApHs U SIPKHUE 3BE3BI.

HaGmronenus B Teneckon JlyHsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpPeHUE

Pons ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOH cepax NesTeTbHOCTH YeJOBEKa, POJIb U MECTO (U3UKHU
Y aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUPa, pojib (PU3NUYECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKoi KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeseHue MIONIaaAN MITOCKUX GUryp U 00bEMa Tell.

buonoeus: snexTpuueckue SIBICHUS B JKUBOW Mpupojne, KosiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTPaIbHbIN
aHam3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepPaTop MEepEeMEHHOr0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHHK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWkKa» HA YPOBHE CpPEIHErO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOTKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSHNUE YCTOWYUBOTO Oy TyIIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCylIero (pu3nyeckoil HayKe;



S)TpyI0BOro BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON esATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6)3K0JIOrMYeCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 0 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKUM  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalr3a HUMEIOIIUXCS
MaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUMN NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 0051aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M UM aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTeIbCTBa
CBOMX YTBEPXJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE€ PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMU TOJY4YeHUs HHPOpMauu (U3MUECKOTo COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IOUCK, AaHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJIb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PELICHHUH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMIoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM Ha3zHadeHHs] THPOPMAIIUHU U LIEJCBOW ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKATHBHbIE YHUBepcAJIbHbIE yueOHblIe eiicTBUS:
OCYIIECTBIISAITh  OOIlEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
JIeSITEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaJIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh 1LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JOCTUKEHUIO: COCTaBJATh IUIAaH JACWCTBUA,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJaJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejgaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAIILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JACSITENBHOCTh B 00J1aCTH
GU3UKK W AaCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, 1JIaH BIMOJHEHUS MPAKTHYECKON pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpILIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHU;



UCTIOJIB30BaTh MPUEMBI peQIICKCUU IJIsl OLIEHKH CUTYAIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHS IO HX
CHIDKEHHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYT'HX IIpH aHajlu3e pe3yJIbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTBl JPYI'HX IIpH aHajlu3e pe3yJbTaToB
JesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTKeHUsT THYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTPAMMBI
no (Qusuke AnIs YPOBHS CpeAHero oOmero oOpa3oBaHHs y OOyYaromIMXcCs
COBEPILIEHCTBYETCS HIMOIMOHAIbHBIN MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIMPABJICHUS Pa3BUTHs COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
IMOITMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHHUIO LENH U
ycriexy, ONTUMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE IEeWCTBOBaTh HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBATH €ro TMpPH OCYIIECTBICHHH OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTHCS, IPOSBIISTh HHTEPEC U pa3peiath KOHPIUKTHL.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHpPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYECHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pellieHnn PU3NUECKUX 3a/1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHHUE IO OKPYKHOCTH, HWHEpIIUS,
B3auMoOJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HArpeBaHUU (OXJIAKICHHUH ), TETIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALHWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJIICHUA T'a3a MIPU €r0 HArpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECcCax,
AIEKTPU3AIUA TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCIONL3YS (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICT HMCIOJIB3YeMbIX BEIMYMH, WX O0O3HAYCHUS U €IUHMIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE MaHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYNHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yysd (U3WUYECKUEe BEIMYMHBI: JaBJIGHWE Tasza, TeMIleparypa, CpeaHss
KUHETHYECKAsl DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; MPH OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIHOJIB3YEMbIX BEIUYHH, HX
0003HAaYeHUs W CAWHUIBI, HaXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AJEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PAa3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHH CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTUYHHY C APYTHMH BEIMYUHAMU,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (U3UUYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHLUIT CYNEPINO3ULUNA CHUJI, MPUHUWII PABHONPABUS WHEPLUAIBHBIX CUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUYKEHHUSI MOJICKYJ C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyllioHa, mpu 3TOM pasnvuyars CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIOBUS (TPAHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHsSI MAIlWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOH JKU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/TbI OIICHKH TIOTPEITHOCTEH N3MEPEHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl TMOIYYECHHON 3aBUCHUMOCTH (DU3WYECKUX BEITUYHH B
BHU/JIe TAOJIUII ¥ TPaUKOB, AENIaTh BRIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOroaaTh MpaBmia 0€30MacHOTO TPyla MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATENhCKOM W MPOSKTHOM
NEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3MYECKOH MOJIeNbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4u
BBIOUpaTh (PU3NYECKYIO MOJCIb, BBIICIATh (PH3UYECKHE BEITUYHHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ pElIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7a9: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PaCCYXJACHHUI C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJI30BAaTh  TPU  PEIMICHMH  y4eOHBIX  33aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
Y TIPEJICTaBJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHGPOpPMAIIH, TOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTH;,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyndmne C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
bu3znyeCcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UUYECKUX MOJIEIEeH:
TOYEYHBIN AJEKTPUUYECKUIN 3apsifl, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a1ady;

pacro3HaBaTh (pU3NUECKHUe SIBICHUS (IIPOLECCH) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN ¥ KBAHTOBOW (DU3UKH: 3IEKTpUUECKask IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus U TOJSApU3ALMS  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pazvoaKkTUBHOCT;

OMKCHIBAaTh W3YUYEHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  MIPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJIEKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojs, cuia Ammepa, cuia JlopeHua, HUHIYKTUBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJ€i, MepuoJl MU YacToTa
KoieOaHui B KoJeOaTenpbHOM KOHTYpe, 3aps M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIGKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE W
ONTHYECKas CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHHS U E€JIMHHUIIBI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU
BEITUIMHAMU;



ONMKCHIBATh M3YYCHHBbIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINUCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (U3MUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIHHOTO U MapaiiieIbHOTO
COEIMHEHMs] TPOBOJAHMUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE DiHIITeiHa a1 (oTorddekTa,
3aKOH COXpaHEHUs! SHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOT0 3apsia, 3aKOH COXPaHEHWs MacCOBOr'0 YHCIA, MOCTynarshl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPpAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
PUMEHUMOCTH;

OTpEeENATh HAlIPaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsl MPOBOJAHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: IMPU HTOM
dbopmynupoBath TmpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMynIUpOBaTh BHIBOJBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHUM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKHUX BEJIMYUH B BUJIEC TAOJIHI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BAHMS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEIOBATEICKOH W MPOCKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hHU3HUECKHUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINU3a YCJIOBHS 3a7aun



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOuMbIe N7l €€ pEelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3NUECKON BEIMYUHBL

peliaTh KaueCTBeHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIEHUN C OMOpOMl Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
uH(OpPMAIMOHHBIE TEXHOJIOTMH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUU
U MPEICTABJICHUS Y4EOHOW U HAyYHO-MOMYJISIPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJIyYaeMyto HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH,

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TpyHmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJEH,
IUIAaHUPOBATH PadOTy TPYIIlbl, PALUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJI€KBaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIEMBI.



COATHF /AT 00Spa W/ SAny

19roxadal slgosed

MOIT BYo10UIrQUq § "B4109ITI08 BMHEOLO09 JI9HIBIdIY ¢t
CL3q13L/nroospa twy//sdny .
O] BYOLOMIQH] I 01 IDIMNEHUTTOWAOL 1990H0() s
ZLIqI¥3L/nTo0spa ) sdny undoal )
MOIT BYo10UIrQUq I 6 HOMOORULOHM-OHAKIIANOIrON 1990HO() It
VININVHATOWdAL U VINEU® BVHIBI AMAICOIN'€ roXeeq
Q1 Arareed o o10L)]
i w//:sd
Ity W\ NMMMMMM :WMM I I 9 OMHEXOW g KMHOHRdX00 ITHONBE €T
CL3q13L/nroospa wy//sdny .
MOIT edoLouIrguq £ BINCHI] e
CLIq13L/nroospa twy//sdny )
SOT] BYOLOMIQH] S BXULBNOHUY] 184
VIUHVXAIN'T Iroreed
7 Arareed o o10L)]
i w//:sd
CLATPL AT OOSPAHL/-5EH 14 KWHEBHEOL OJOHhABH I9TOLON U BIUEUD I'1
MOIT eMoLOHIrQUq
BEUHVHEOI OIOHhAVH IMITOLAIN U VIHUEUD T roreed
190dAd5d
19.L00ed 19L09ed
diH4IrRLedocedgo 01309 annediodu
IMIdhKLIRd[] JdMHIrrodLHOY /10 o\
(dragoddum) WAL H dordreed ONHEIOHIWHEBH
dMHHOALMIAI'C 4008h 09.L09hHUIr0Y
IIOVILA 01

AAHVAOdUHVI'T HOXOHAhULVINIL




89 NNV dI0dLI O 900Vh O9.LOAhUION 411190
7 gwodg ooHadosoq
w2 Auareed o o101y
ZLIqT T L/nT00spa Tt/ sdny xerdado xigHhurced
MOIT BYolourguq 4 € IDIO ], "MOL UUMOOhUAINOIre HITHHEOLOO] | (44
i ﬁ:EW\ NMMMMMN\ MMMM 01 exuIeLo0dINoIG 't

VAN VHUT OdLNAICE ¥ IdXERd

144

Ararreed omr oJ01)]




MOIT BYolourguq ¥ BINOLE QUHI0dL) Ty
PLOOTHIL/IF OOSPOT/SAHY 9 IDIMLIO HOGOLHREY I9LHOWALC 't
MOIT eMoLouIrguq
VINEN® BYVIOLHVIN b Ioreed
v Arareed o o10L)]
3L 6d1 1JL/Nr00Spa /- SANY HULOOHIIIOLUOOHLO I'e
MOIT eia10HIrgng ! v 11d0d1L HOHIIrRHTIAND 19G0HO()
ULOOHIIMALUDOHLO MMdOA.L NOHII'VUITALID I990HDO"€ IrdXeed
v Arrareed o1 0I0LY
OL6ITHFL/Mr00Spat//:SdNy )
MOIT eMoLOHIQUq ¢ 01 PO €e
3. 6d1 1JL/Nr00Spa w//:SANY | c I9HIr0g -
MOIT BYolourguq QIMHLIUH.IBNOALINIIrE U QUMOOhUHEBXIA
9L 691 ¥ L/Nr00Spa /- SANY 6 BEHHEQILIOM 'z
MOIT edoLouIrguq I QIMHLIUH.IBNOJLINIIrE U QUMIOhUHEBXIA
I9HIFO9 U BUHVIAIrON T rdreed
I1 Arorreed o o10L)]
3691 L/NI00Spa w//-sdny EUIDATHH ']
MOIT BYolourguq ¢ I I EBHLMHIBNOJINOIC ‘OOl QOHLUH.IBJA
VININVHUT OdLNAICE T IraXERd
192d4ad 19.L00ed 19.Lo9ed
diH4IrRLedocedgo 01309 annediodu
IMIdhKLIRd][]  dMgHIrrodLHOY /1 G\
(dragoddu) WAL H dordreed ONHRIOHINWHEBH
dIgHHOdLIdI'C 40J08h 09.L)IhHI0)

IIVICA 11




89

NNV I0dII OII 400Vh O4.LOdhMIrON 411190

gwodg soHadoso g

Arareed o o10L)]

9L691H3L/0r00Spa /- sdny
MOIT eMoLoUuIrguq

oMHAdOLEO0II 9MOIBIIIQO9 () 1’9

ANHAJOLIOII AAIOIVIIII09d 0’9 Irdreed

Arorreed o o10L)]

9L691H3L/0I00Spa w//-sdny
MOIT eMoLoUuIrguq

L

minenpodroe 1 TUWOHOALO® I9LHOWALC 'S

MANEND®Od LIV U TMINOHOd LDV [ILHANWAIC'S Irdreed

Sl

Aroreed o o10L)]

9L63TH3L/MI00Spat//:sdny
MOIT edoLourouq

odI's QOHWOLY %%

369 THFL/NT00Spa W //SANY







MOIT BYolourguq I "BOLUIE | MLOOHIILIUOOHLO HHUITHUA] | 8
. ULOOHXAdMO
Bpego())J/Nr00Spa W//'S
PeLoi/ posant I Ol UMhOL UOHAIreUdoLTeN QUHIXUE]] L
MOIT eMoLOHIQuq
"“OMHOXHUEY dOHUOHUI0gnd)]
33600 F/NI00Spa//:Sdny EUHAIRI OJOHIY0Q09)
MOIT eMoLourguq I OUHAOMO £ "OMHIYRL QOHII0Q04)) 9
37 £o0)J/NTo0spa wy/:sdny OUHXUET
MOIT edoLouIrguq I Q0HUOHUIOWEAII 90HHAdOMOAOHER s
029£20JJ/Nr00Spa t//-SAny QUHXUET
MOIT BYo1ourguq I ooHuoHUIOWEdII doHdoOWOHER J 4
ouHAdOMOA
805 £903F/nroospa//isdny ‘9100d0M0 ‘OUHOMIOWAdI] [ "KUHXKUEL
MOIT BYolourguq I OIOMOJhUHEXOW 9LOOHIIALUIOHL() ¢
*QUHIXHUAY JOMOIhUHBXIN
HOIOIIr MLOOHIIALEY HOMOdhHLNedII
093¢ £o( /NI 00SPaW//:SdNy 4 ‘edum [9HULdeY HOHRARH
MOIT edoLoUIrguq I noHHOWadg0o unHeaodunwdod ¢
€ IDIMEU) OLOOW U 9110
1 edum odomorexAdxo
97 £00JJ/Nr00Spa /'S
CoTEo/ s I EMHBHEOU 19010 QI9HRABH I
MOIT eMoLouIrguq
orodudir o eMABRH — BMUEUD
199dAd5d
19L00ed 19.L00ed
JIMHAIdLed0ced00  BHHIhAEH 0130g /i
amIdhuLIRd[]  dMHIIr0odLHO) ed0dA ena,
drqgoddun LA 1¢ a\
dIMHHOdLIdI'C 40d8h 09.L)IhHI0)
IIOVILA 01

AUHVAOdUHVI'O HOHhOdAOLI




MOII BYo1ourguq ‘BUIdOHE KRHAI'BUITHOLO] | L1

nuIdoHE UOMOOhULOHU

Z0SHO033/Nr 00Spat//SANy UUHOHOWEU Q0 BWAdOJ], "UMhOL
MOIT edoLourguq noHdrendoren BUIdoHE KBOOhULOHUY o1

‘19IrH0 ILOOHITION U BLOORJ

OQUHNUEL JOHEULNBYJ "BOIUALINU

OPEHO(0FY/ NI 00Spat//:SANY EMHOHRAX0D HOMBE “19IUD J9UALIN]]
MOIT BYo1ourguq "MOROL XI9HIIBUAOLBIN I9INOLOND §1

‘UMhOL UOHAIrendoreW J9IALIN]

eIl oJordadar smosdongaed

g€ $9(JJ/NI00Spa i/ :sdny BULOLOL "9ITUO OhJL [ 19O LHIWOJA
MOIT edoLouIrguq "BIFAL 0JOdQdL OHLOIF0OQR QUHKULY 4

QoH4IdIeIedd U QOHIIIBIALIO]|

€kl UI'M ULOONIMXK 9 BIAL
9LIEOQU/MTOOSPS y/SANY MUHXHEY ndll BUHIIran10dnod ern)) €1

MOIT eMoLourguq

‘BUHYdL LHOMITU(p(Peo) "BUHIAL eIrH))

QT9¢o0JJ/Nroospa i/ :sdny BIFOL
MOIT BYolourguq 20 "BdA [ HOMBE 'M100JAdIA eI 4

00PE0FF/nI00Spa /SNy Ho0dond
JOT] eXoLOHIQH] EBMOORMINOOM Keddo[ [ "ULOKEL 11

BIFM)) "EMHOLOJKL OIOHAUW0E HOMNEBE

89q¢o(JJ/NIroospa i/ :sdny MOROL X19HAIrendoren
MOIT edoLouIrguq K'Y BHOLOI9H HOMEBE UM1dd] 0l

T ROL HOHAIrendole BI'Y BHOLOIIH
Hoyee nodorg ‘1rnd HMNUeOndonAd 6

MOIT eMoLoUuIrguq

HUATTHUA] | "BIrU)) "BIFAL BOJRIA

89q¢o0JJ/Nroospa i/ :Ssdny

BHOLOI9| HOMeE U9adof |
"BLOROLO [INOLOM) dI9HIIreMIIdOH]]




dAredonwol errex[]] -onHodOWEH 99 U
edA1edonmg |, -onosdoHged 209011 |,

ve

odrre1ogy KBHHEOLOO]] "dL1O9IIog
04LOORUILOY "IAMOIION BIJRIA

134

o1 x19rdodl u

HOLOONIMK ‘d0£BI BUHOOALO UIrOTOJA
"e4.LOJIISY NTMLORh KUI1OUITONMeEd
1 suHX¥UAr doryedey

C

7OPHI0JF/Nroospat//-sdny
MOIT edoLOHIrQUq

BUEAPPUY] “OMHIKUEL
00M090HA0dq ‘MMd0aL HONOORMLOHUN
-OHdBIAMOIrON EMHOXOIIOLI JI9HIOHI()

Ic

¥LAyO0J3/nI00Spatu//-sdny
MOIT eMoLOUIQUq

«MMHEBXIW € BUHOHRdX0D
I9HOMBE, "BMUWBHHU]] "BXULBWOHU]»
owal ou eroged KeHIrOdLHOY

0¢

«RIADK o10g90HHUESd

suHOXELORd odowudil eH BIroL
MnIdoHE HOMOOhUHBXOW WOUHOHOWEN
0 19IrMo 191008d HEEED QUHBLIOTOIDI]»
eroged sendoredoge[r

61

38/ 1d0JF/Nroospat//-sdny
MOIT eMoLOHIQUq

unidoHe

HMOMOOhHUHBXOW BMHOHRAX0D HOMBE
"IOL MINQLOMO UNIdOHE HONOOhHUHBXOW
WOUHOHOWEU J IrUD XITHIIBUTTHILOIIOH
19100ed 9€K9)) “19IrUD
QI9HIIBUITHOLOIOH U JI9HIIBUITHIOLO] |

81

©19§0(JJ/NT 00Spa W/ SdNy

UIINOE ULOOHXdodg0m

UEULQE BIOL BUIAOHE BBHAIBUITHILO] |
‘[9HIKAdI youHegodundogor

0JAdUA BUIdoHE KEHAIrBUITHOLO] |




MOII BYo1ourguq € 90009n0du aroonu1edgody ¥€
9J9G0(JJ/Nr00Spa w//:Sdny Weddonoduosu X ouHOHIWHAI
MOIT BYo1ourguq 019 U MIMWEHUIOWAOL HOMee H19ddo) | £t
o0onodu MI9HIBQRUI'Y "OherddononmoLr
9EO5 00U/ 00 W//:SANY ud MIOLIIAL 04LIJRULOY €
MOIT eMoLourguq
"eALOJIIOT ILOOMNQOLTIAL KRHIIQYA
9EO5 00U/ 00SPS W//:SANY UheIadonoNTIdL 19Uy 1€
MOIT eMoLoUuIrguq
BERI
OJOHIIBOTY OJOHWOLBOHI'O BUIdoHE
7S6S90JJ/nIroospa ) isdny BEHHOALAHY eroged U 1410IrmoL
MOIT edoLourguq 091OORUI0Y "'BUHOHOIWEH Q9 19000011 0t
U I9INQLOMO UOMOOhUINBHUIONAIL
suIdoHe BEHHOALAHY
30/ So(0JJ/nroospati//-sdny ouHorrge1oradu doMoorudedt
MOIT edoLouIrguq XU U 9¢e] WOHIIBIIH € 19009110d1I0E]| 6¢
«eeel oJoHHMXKdevd
EMHEO01000 nwedroweden
AW ULOOWHOUERE QUHBEOTSIIJ) 8¢
erooed sendoredogerr
I9HOMEE JM990¢€R | "BHOLILR]] HOMEBE LT
BHOAUOLIRINY - HIJA
91 1S} /NI 00Spa W//:SdNy OUHOHERd £ "IAMOIOWN EUHOXUEL
MOIT BYolourguq nnIdoHE HOMOORULIOHMY UOHIIAdD %
edow xex edAredonnoL KBHLOII00QY
3PJHO(0FJ/NI 00Spa T/ SANY I ouHoHgRdA -

MOIT eMoLouIrguq

QOHLOHI() " )N € €8I UIGHALBAT]]

BUO9IAY]




95q99()JJ/NI 00Spa W//:SdNy

XIoorudidore erud ed]] ‘wsdes

9%

MOIT BYolourguq AMOORUA LN "ol BUITRENdINOIC
i w//:sd
0C820H/ LM 0OSpaTTH//-5AY BOHBIBQ 0J09OLIdL OUHIHERd £ v
MOIT eMoLOHIQUq
. s BUITBWHIIQA))
80LFO(H/TL00SpeTTH/-5AY "BUHOLRIII BLOLIIOL KBHAIY £ IS %
MOIT eMoLOUIQUq
"BUIREUALIRLOUAN U OUHALERL] |
1qrendoren oraHHOWdg0)) "[aIrIreLOnd)
0JS99(0JF/nT00Spa W/ /sdNy OMITNYK "dorrerondy a1on0go
MOIT edoLouIrguq BULI0dLOEUHY "BIAL JI9H(pdone 44
U OMIOdhHUIIreLOUdY "orraL dordad],
. _ den
8PYHII/TO0SpaW//-SAn HIIHHOIIIORH "BXAe0d 9LOOHXEI 1
MOIT eMoLourguq
EBHAIIOLUOOHLO U KBHLOII0d0Y
90£990JJ/NI 00Spa W//-SANy OMHOUMY M ouHadeIO]
MOIT BYolourguq "BUITBOHOIHON U dnHegocedgooder | 0¥
. S «IDIMWBHUTOWdOL
0SE9O0E/ ML 00SPST//-5CHY 1990HO() “BMUEU( KeHABIAMIIOJAD 6¢
MOIT eMoLOHIQUq
owaL ol eroged EeHIrodLHOY
8699033/ 00Spa W//-SANy «DIMWEHUTOWAOL I980HI() "BAUEU]
MOIT eMoLoUuIrguq EeHABIAMOIIOJAD MOdA UMITIOIRIIQ09() 8¢
MINLIdoOHEOITIOL
I9NAIrQOd I QMMOIRUIOLONEC Lt
71D 010 u oHdeY INHU]] 9¢
£(099(0JJ/NI 00Spa W//:SAny ITHUIITBIN -

MOIT eMoLourguq

MOEOLTIAL T/ )] ¥ BUELOnoY nunHud[[

0£C99(J3/MT00Spa t//-SanY

IMININEHUTTOWdIoL
HoMee nodoirg -orodudn




"BLUIIRE KBNOORUI1BLOOALINALC
‘edorHudn o10HUAdLY ‘eiedenie

0J0H4Irea0dUIION ‘40d0LBOHITTHON bs
OUMHOHOWMAI ¥ BUELOUAY HUITHUA] |
, BdOIBOHAIHON ULOOMWQOdINAIrE
onnadoney], eroged sendoredoger t5
edo1BOHOTHON
3 /203]/Aroospa wy/:sd
092L08)/ PO/ oloHHOXEdRE KNIdoHE "BdOLBOHOIHOX S
MOIT eMoLoUuIrguq
0IOMOO0IT 91O0MNQOdINIC
3(0JJ/Nroospa wy/:sd
9C1L305 PO/ dOLBOHOTHOY] "9LOOMWQOdINAIEC IS
MOIT eMoLourguq
. 9L00WaRTIMHOAI BKeMOoOhUdINOIrE€U]]
3(JJ/Nr00Spa /'S
8104504/ - PO/ "OIrOI WOMOORMIBLOOdLINIIE 0S
BXOLOUIQU
710 o a mndioreny U mMHrogod] |
gOLrBUITHALON
30JJ/Nroospa wy/:sd
0059205/ POTH//-5CPY 9I00HER] "I'BUIHALO] [ "BLrOL 6%
MOIT edoLOHIrQUq
OJOMOORMIELIOAINIIE I'UD BLOOR]
ULOOHHY¥EAIIEH
ZIP920JJ/Nroospa /- sdnyg UUHU][ "UOLrOL XIDIOOhNdINAIrE
MOIT exdLourouq nunueondonAo nuimHUd[ [ “BIrou 8Y
0I0MOdRUdINAIE€ 4LOOHHXEALIRH
rsdes
9397()JJ/NI 00Spa wi//:sd.
o390/ s UMIOOhUAINOIE UIIHRORO], "BHOLAY] LY
MOIT edoLouIrguq
HoOMeg ‘gorsdes ondrogoronueeq
eredes o10M0onrudINoIE
33q9d()JJ/NI 00Spa wi//:sd.
499/ poTIy/Sen EWHOHRAX00 HOMEBE ‘MMUHI090dIAIr0n (%

MOIT edoLouIrguq

U mIMdIoreny ‘unHrogod] |

gorsdes




JB,89()JJ/NIT 00SPt//-SANY
MOIT eMoLOHIQUq

19dogudn

s19g0MMHIT0g0d A0 | "erroxadon-u—d
ea1op049)) ‘91oomurogodu seHOIWHdI
Y BBHHIE10000 XM ‘UMUHI0d0dIAIO] |

19

90MhAL XI9HHOALYOIrE BALOHO))
"OWAANRE € MOL UMDIOIRUALIAIC

09

qroonmnrogoduxdea)) ‘1adAredonmor
1O 9OUI'BLOW BUHIIrdULOdII00
9LOOWHOUERE 0L IBLON

x19rdadl 9roonmurogodu keHHOAINAIC

6S

09€/2()3J/ATr00Spat//:SdNy
MOIT eMoLourguq

«BUHOIANLOdII0D OIOHHAALAHE 019

U ©YOL BXMHROLOU DY]€ QUHIdIWE»
eroged sendoredoge] -ouHEMIINRE
00ML0d0Y] ‘UL HOMOIhUALIIIIrE
(MOLAHMIWERE) MOHIrON KL BN() HOMBE,

8¢

8E€8LO0J/NI00Spa W//:sdNY
MOIT eMoLouIrguq

BITHO[[-BI'AOX]7 HOMBE "BMOL
0JOM0oRUdINOIrE€ 9LOOHIIION U BLOQR ]

LS

0J¥L20JJ/nroospaw//:sdny
MOIT exorourguq

«godoronead

EMHOHUYQ0) OJIOHHBITIOW) OUHIRAE»
eroged sendoiedoge] -gaoduHIrOgodn
QUHOHUIIO0) JOHHBIIIOWD
‘QoH4aIrdIIrRdRIl “QOHIILBEOTAID0] |

9¢

UIION BMLOBRA

K[ W) HOMRBE "OMHOIanLodIo))
"OMHOXEAIIRH "BMOL BI'H))

“MOL UI9HHEOLOO] | ‘'KMHEHOE LML)
010 BHFOIIA 0L UMMORUALINAIC

Y

godoguduodiiore oMHAINILRE




HNINVJIOdIIT

89 Ol 400Vh 04.1DdhMIrON d41TI90
39380(0JJ/NI 00Spa W//-SAny BOORIMN ()] WBIWAL OII
MOIT BYolourguq I od4 pumoremoog() ~ModA nigHadosod 89
0G980()JJ/NT00Spa W)/ SdNY JeXrweHHIrodIyor g, 9WaL ou eroged
MOIT BYo1ourguq I seHArodLHOY “M0odA uiaHaddsaq L9
«xerado xi[gHRUIreRd
£8Bg0()JJ/NI 00SPa W//:SANY € IO ], "MOL UMIdorudiyore
MOIT BYo10UIrQuq I UI9HHBEOLOO] | "BMHULIBLOOdLNAI ) 99
owal ou eroged KeHIIrod1HOY
9q880(JJ/NT00Spa W//SdNY «RXUWEBHUTOdINOIC)
MOIT eMoLourguq I M0dA uMImoIemoo9() 59
HILOOHOBIIOEQ
97989(0JJ/NI 00Spa w//-SAny DIMHXAL erruged] [ “ouHOHOWHUAII
MOII eYaLoUIrQuq I o0MOoRULYedl XU U BA1oMO0dLOA v9
n dogudu amxdoRudiINoNE
BINERL |
omvwoawwmﬁwv”mwh“wm . "BMHIO]A] ‘Edeed UI9HAIrOLEOLOOWBIOH c
U UI9HGIOLEOLOON®
‘Xeerd g mmy msmgrsmemomm
enrodiyorg
e e ©
n xedogaroed g o1 UMOORUAINALC




UOHLUHIBWOAIMIIE€ HONBE "UUIATHU
I DI/€ 'MUIMATHUA HOHLUHIEW edoLdog
MOLO[ [ "BUIDATHY KBHLUHIBWOdINOIC
enHadoj[
7IP6o0J3/NT 00Spa /7 sdny 91U eLoged "BIHAdOI[ BIU))
MOIT BYo1oUIguq ! "‘ANALOBh OIKAHHOXEJRE BOOIAMAXUEY
BH EI'OIl OJOHLUH.IBIN QUELOUQ]]
«NOMOL
0 Axwed BH BLUHIBW OIOHHEOLOOL
09©62()JF/NT 00SPt//:SANY KU4LONOY QUHRIOIIIOI
MOIT BYoLOUIQUq I ! eroged sendoiedogerr
‘edonmy eIrm) ‘WOMOL 9 MuHTogodI
BH EI'OIl OJOHLUH.IBN QUELOUQ]]
3786201/ 00Spa w//-SANY «WOMOL 9 MMIIALR) KIFOII OJOHLUHIBW
MOII BYo10UIrguq I I ouHoRAep» vLoged sendoredoger
WOMOL
9J86903/Nr 00Spa W//:SANY 0 dOMHMHI090d1 QUELOUOONHREY
MOIT eMaLouIrguq I "BIrorodg LI9II() "WOMOL
0 BIMHI0g0d1I dIrol QOHLUHIBIA
UUIDATHU HOHLUHIBW
87169033/ 00Spa w//-SANy WUUHU[[ "'UUIATHU HOHIUHIEW doixog
MOIT eMaLouIrguq I "QIfOIl QOHLUHIBJA "OUELOUITONUBEL
XU U I[9LUHIBW QI9HHEOLOO] |
199d£5d
19.L00ed 19.Lo9ed
JIHYIRLEd0ted00 | BHHOhAEH 0130g /i
IMIdhKLIRd][]  dgHIrrodLHOY e3xodA ena,
drgoddun eLR]/ a\
dIMHHOA LIJI'EC, 40J0¢h 09.L)IhHI0)

IIVICA 11




0T892(03F/nro0spat//:sdny
MOIT exoLourguq

QI9HI'0Q04)) ‘dALHOM UITHAIAIBQILOY

14

«eeAd 19008 ¥ MILUH [9HULT 1O ULUH
BH BeAd1 uMHRQOIrON X19IreW errondon
HLOOWHOULRE QUHRIOLIIIII»
eroged sendoredooeyr

¢l

90Jed(FJ/nroospa /- sdny
MOIT edorourguq

nnidoHe onHomedaad] |
"UUHBOAION XUMOOhUHOWdRI
onHoHged £ "BMHEBQIIOX
OMMOORMHONdE | "BUHRQIIIOM
QMMOORHUHBXON JI9HIT0Q049))

4!

{GPed(JF/NIroospatu//-sdny
MOIT edorourguq

CBUIDIAHU KRHLUHIBWOALYOIC
"OI'OLI QOHLUHIBAD
owalx ou eroged ¥eHIrodIHOY

I

78qB3(JJ/NI 00Spa /- sdNy
MOIT edorourguq

CBUIMIAYHUA BBHLUHIBWOdIMAIIC 91Ol
QOHLUH.IBJAD YOdA UMIMOIRIIQ09()

0T

9hOI KEHHOMIIATHHA

‘MuLoeh XI9IHdRLHOWAIE UIrRLUAONOA
‘qrrorendrodidorne ‘[9IuHIeNOdINdIE
‘I[9LUHIBIN SI9HHEOLOOM :OMHOHOWHAII
XU U B410U0dLOA QUMOORHUHXA |,

00983(FF/NT00Spa /- sdny
MOIT exoLourguq

OIrOIl QOHLUHIBWOJLIOIC "NOMOL

O IDIMALRY KO OJOHIMHIBW BUIdoHE
"UMIDATHUOWED D)[7€ "UUIDIATHUOWED
OMHOIAK "ILOOHEULMATH]]

0S18d(F/nroospa /- sdny
MOIT exoLourguq

CUUIDIAYHU NOHLUHIBNOdINOIE
EUHOI'AE QUHRIOIIIII»
eroged sendoredoge]r

Boreded UMIDIATHU




HHEIMK
HOHEOHIo0901 € nnidoHeodixore
EUHREOE9Ir010ON BdATIIAY]
-unidoneodiyore ogrorogsruodin
ndu mond oUMOORUIOLONEC

0¢

$7E9(FF/nr00Spa /- sdny
MOIT exoLourguq

rerodonodiyore HUHUL

‘exol otoHHoWadon edoredonau
‘@XHOodE 010M0ohrUd1INoIE SMHOHOWUAII
o0MOoRULIedl ¥ 041010dLd £

61

nnidoHe noxdooRudINoIE
ouHargadion u eneraodon
‘ogrorogenod] | ‘dorewdodoned,

81

¥EPQOQJJ/NI00Spat//:sAny
MOIT edorourguq

BUHOXEdLIEH

U BMOL 19I(M0 OMHOKBHE QMIOIAGLOUAY
Y QOHTALMIINY “BXOL OIOHHOWJIM
9LOOHIIOJA "MOL UIIHHOWAdaII
UI9HAIRITMOOAHU)) “MOL UI9HHOWAdA[ |

L1

989Qo(JJ/nI00SpatL//-sAny
MOIT edorourguq

EUHBOIION

QIYHIUHIBWOAINOIrE€ QI9HHOIXKAHIIH
"OHBHO£d{ "KMHBQIIIOM OMMOOhMHEXON
QI9HHOIKAHIIY "XEUHEQIIOX
XUIIOIBXALRE O QUHALgRLOTAd] |

91

$9699(FF/NT 00SpI /- SANY
MOIT edorourguq

9dA1HOM WOHYIALBQILON
WOHAI'BOTH g MMIdoHe BMHOHRAX0D
HOMEE "BHOOWO I, BrAWdod

Sl

HNINEUHBQIIIOX HWITHIHHIEWOodIMoIre
U UNIDIOOhHMHBXOW AIKON EUIOIBHY
‘odA1HOM WOHIIRLBQILON WOHIIBIT U

€ EUHBOQIIOX SIHIMHIEWOdINAIC




MOIT BYoLOUIQuq 4 nuHOXedQOEH QMHIOAIOO] ‘I9EHU]( 0¢€
©/9Po(JJ/0 00Spa w//:SANY «BINIALO KMHOIWOLRAI KIroLBERNOLI
MOIT BYo1oUIQuq ouHadowep» eroged sendoiedoge|r 6¢
EUHOXEBd1LO
9FLPo(JJ/nroospau//:sdny 0J9HHOJIAHE OJOHIOI IFOJIA
MOIT eMaLouIrguq I9HALRIrad] | -onHXed 10 ooHHOdLAHY 8¢
QOHIO] [ "BLOE QUHALWOLAd] |
orrexdog WoMOOIIIT
037POQJ)/Mr00SpaTY//:5dY 4 nuHMKedQOeH JMHI0ALOO] | "B1ED LT
MOIT exoLourguq °
EUHOXEd10 I[9HOMRE "BLO9D oUHMKEd1()
BLIED
0S £PI(JJ/Nr00spa //-Sdny hA[ "BLO€0 MUHRhOLOU UI9HRhORO ],
MOIT exolourguq *orado nourodoHro € v1ogo 9
onHoHedrooduoed ooHMOHUIOWE]
8J995()JJ/NT 00Spa tI//SANy «I9HIF0g
MOIT BYo1OUIguq U BUHRQRIrO}» Logkd KeHAIr0dLHOY $C
KUneMoronreJ ‘ueydo
4101r0do ouLudeRd ‘"BUHOTUEILOL v
u neggoonred [uUIHUA]
HIT089 XI9HIMHIBWOdINIIre
02J9903/nr00Spa"t//-SAnY BIFBN[T] "9100d0MO M BELOHOED €T
MOIT exoLourguq
XM ‘I9HI0d JI9HIUHIBWOdINOIC
5(999()JJ/Nr 00Spa /- SANY exAde dQwo ], "eHOL BLOOMY ‘BIALE
MOII BYo1OUIQUq q9100MWod T ‘exAde 9100dox)) MAGE w
I9HIr0g 919HIIrorodi ¥ 91l9HRdOIO] |
$SBO0(J/NI 00SPa W/ SANY ‘[GHIT0d BHULT U KMHOHedLo0odmoed .

MOIT exorourguq

qroodox)) ‘roudo| ‘suHIHRdLOOdIORd
BUEOIOA ‘I9HIT0S dUNOOhUHBXIN




0J9Jo(JJ/nroospat//:sdny

CHULOOHIIRLHUIOOHLO

undodL HOHYIBUIIAND I[980HI() 6€
MOIT exoLourguq -
“BMULI» B1o9kd EEHIIr0d1HOY
EOMOI BUIdOHE, "WOIIIALINU
800JO(JJ/NI 00Spa t//-SANy
1 YoUIdoHE O 19008 9€K4)) '19IIULOBh 8¢
MOIT edorourguq -
UOMOLONEULEIAd 09IAINY U BUIdOHE
I9HULY
CHeId(gI/NI 00Spa t//:Sdny
ouHIMEdN00 U MHOWAdE QUHALIIOWRE LE
MOIT exorourguq
"UIOOHHOWAJEOHIO 9LOOHIIRLUIOHL()
ULOOHAIIIUOOHLO
798J9033/NT00Spa W //:SdNy nnudooL YOHYIrBUIIAID
MOIJI eYoLoUIrQuq I9LRIALIO] | "MMUHBXIW HOMIIhHUIIRIN ot
nLOOWMHOWMAN [nrHed |
EMHOHOWUAII OIOHOBIIOEQQ XU BUEOIOA
1 ed1o10d1oA 1 19dogudir OMMOIRULII) s¢
970F003F/Nr00Spa t//:SANY BLOED BUIIRENdEIO] |
MOIT BYo1oUIguq "HIC0™ XI980.1399 9L00HRIJOLIO] | re
ZCPI9(JJ/Nroospa w//ssdny ex1omod seHHOUIDIRAPU]7 "BLIED
MOIT BYoLOUIQUq sumeduly e1ogdo sunHadopdorH]] ot
«B1™d
nnodanony SUHITOIrgeH» BLogRd
seHdoredoge][ "1od]] "BLOED 0I0LAQ ct
gBLI0D UITHXOI) "BLdgd BUddomouyy
«XeEHUI € MMHMKeAQOEN
4LOM0I0 SUHRLIOTALII» 1€

eroged sendoredooeyr

S1PPIQJJ/NT 00Spa//:SdNy

I9EHUL QUHORUIQE £
‘[MEHUL HOMHOL BIAWdOD 9eHUIr




]€d()P(JJ/NI00Spa w//:SdNy

U QOHHEBLHOII)) "WEULBAY

JOT] EXoLOHIQH] N0g0HIr0g-0HdBIAMOAIdOY "KIrmodq or 6¥
I9HIrOg "TIMLOBh BALOHOE) 91990HIOg
PP godixond 19rug ‘MoJAdr eH unidone
O] BXOLOHIQH] BH90dA 0I0HI0 O BWOLe droxadon udu 3
G0HOLO() QOUHOMIOLLION U OUHIRAL'E]]
FEOPQI/MTO0SpaL//-SANY edoq 191BIrA100] | LY
MOIT exoLourguq
R SRR BINOIR 9IrOYON BKeHARIOHRI |
SIOT] BYoLoMITQuq ‘TIALOeR-0 O1MHEJDORd on erdoddocoq o
191191I() "BHOOWO |, BNOLE 9IrYOJA
C0€0POFF/nr00Spat//:sdny «IDIALIIO0 HOFOLHRE)
MOIT BYo1OUIQUq I9ILHOWOIC)» QWAL OII hBI'BE QUHOIIO J sv
TOUI0Ld9) ‘Bddereg KBHROHI0D
MURLEITOLO( ‘LHOWALEOLOP
:QUHOHOWUAL d0XMOdRULYRdI 4
1 410U0d10A OMMOORUHXA ],
9eHOPQJI/ NI 00SPAW//:sANY e
SOI] B3oLOMIgH] QUELOUAT JOMOJRUNHUY B[ IS%
"H '1I 9141 "B1ogd JUHALge]]
SCTOPAITOOSP TS ewdpdeorod «enunedr senoedy»
O] BXOLOHIQH] "BIMO(PPE0LO(] KI'T BHUILIIHUC 4%
ouHoHgRdL IO (DeOLOP 19HONRE
BAOLI0L))
FRIIO0H/TO0SpS /SNy "1V [d19uQ “erxddeorod 187
MOTI BXa10HIQH] OMHEEOIAINOU U ULIIdNL()
019J0(JJ/NT 00Spa w//:sdNy BHOLO( 09UALINU U ob

MOIT exorourguq

snIdoHE, ‘eMHRL [ erAWdO® ‘T9HOLOD




/€99 U BIHI0)) UMIdOHE MUHRhOLO]
*9LO0OHININR BRHROHIO)) "OIHI0))

9¢

BINOLOUD KBHhOHIIO)) "OUHINKULLN
QOWHI'UE XM ‘I9IOHBI ‘[IreQde ouMdE
‘BUIE9E0)) "BOOH OIOHIEQdE TNy

¢S

8€90PQJJ/nI 00spaty//:sdny
MOIT exoLourguq

«eduw 19HULdRY HONOORHEU(]
OdLOHUI'Y "BULdLONOTONHeEd
QIYHAIBLHOWRTHA(D» IrOLd UIMIIAdY
‘MLoeh x19HdeLHOWAIre unedioniod
U BUHOTOIIrQBH 190LIJA “BHOALUEON
ouLIAdML() ‘9IIHLOBh JI9HABLHIWALC,

125

9S € TPQJJ/NI00Spaw//-sdny
MOIT edorourguq

mInLaIdoHe

MOHAOIE 1911108 QMO UIOLONE
‘anionddon ‘margod] | *dorxead
nigHdAT ‘unmead o1aHdOT'K

*0dIrE g 90HOINAH MeEad BUIdOHEC

€S

C9 1 PQJJ/nI00Spawy//-sdny
MOIT edorourguq

OQUHORAIrEU-BWINE | “Teioed

-e109 M1I9HHOALHEON ¥ UIIHHOINOIIC
‘reunded-eddrry 19LIO0LOE]]

*eHOALUOH U eHOLOAL dULIAdML()

43

[gwenHeIdo

QI9dIX BH MLOOHEUINeonred
OUHEUIN "BUHORALLEU

-BWINE ‘-BLQ ‘-edaIre ed1OH04))

IS

CPJOP(JJ/nroospay//:sdny
MOIT exoLourguq

BHHORAI'EH OJOHAULINeOUTed
BaRI00O oIMHAIAIadIo on erdoddocog
19L1911() "MLOOHguLIeonred ouLdiL()

0¢

QUHORAIISU QOHHOIKAHIIE




eduw oHuLdex

HOMOJhUEN( O UMHALrgeLOrddI
nuHegodundo g nMdoaL HONIIRHUEUP
qroq "Mod£ uUImoeImg9o9()

v9

edun oHuLdeN HOHRABH HOHHOWJAE0d
4 UIMNOHOd 1o’ U MIUEU
OLOIN U 9Ir0d “MOodA HHUIIOIRIQ09()

€9

BXOg0IOh
ULOOHAIALEAY Xeda(ho HOMOIhULE

Y YOHIIFBUIIOD ‘UOMOIhUIOIOHXIL
‘UOMOORMIWOHOME  UMWOHOJLO®

U mwien( 9arod Mod£ uuImoIengog(

a9

«mmenodroe u uMWoHodLoe
I9LHOWAI'C» BLOORd KeHIIrOdLHOY]

19

nUWOHOd 1o 1[9Wargodn SlgHHOmAdoH

09

VAR R AR
"*OUHORAILEN Q09OLINUID J

‘ea19ded oJom4aroq ¥udoaJ,
MULMRIBI OMHBIOQER] "KBHHILAOE

6S

suLerrel xedry 9

19d19Y 919HAQR ‘MMUINBIE | "OMULMBLE, |
4 BIIHI0)) QUHIKUEY U QUHIKOLO] |
"BMULNBIE | BIIBH — 91A] [ UIIHRIL A

8¢

reQd€e M BIHI0)) UMIIOIIrode

U MMHAIKOXOMO0dI 0 BUHAIrgeLOwddI
QI9HHAIWAdE0)) "Iregde OMHAOALD
QOHHJAILAHY "UIOOHYIAIRIOTIIDOL
HOHEgRILI 19IreQdg ‘muLondanedex
QIHEOHOO XU ‘19IreQds

LS




89

HNINVJIOJII
Ol 400Vh 094.LDdhMIrON d4ITI90

¥8L1P(0JJ/nroospay//:sdny
MOIT exoLourguq

minenpodroe
Y MMWOHOALO® I9LHOWOIIC 89
‘exuen( sedorHedy ModA uraHdosdg

HUILOOHIIQLUIOHLO
nndoaL HOHYIIBUIIOID L9
1990HO() "BMULL() ModA nuaHadosdg

EUIDATHYA EBHLUHIBWOdINOIC

"oIro QOHIMHIRIA “MOodA niaHadocog 99

orodudu o unHaIrgRLOTad XIIHRARH
-OHHOE109109 XI9HHOWAdg00 Arsd
WAIMQO 9 edUW I9HULdEY HOMOIhUEU]
OLJJJN "M0odA HMImOoIeIQ09()

$9







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






