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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOImero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWM K pe3yiabTaTaM OCBOCHHUS OCHOBHOM OOpa30BaTENBbHOM IMPOTPaAMMBI,
npeacraBieHHbx B @I'OC COO, a takxke ¢ yuérom (enepanbHOil paboueil mporpaMMbl BOCIUTAHUS H
Konnenuuu npenonaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTelbHbIX opraHu3anusax Poccuiickoit
Deneparuy, peaan3yonX OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpeaenser o0sS3aTeIbHOE MPEIMETHOE COJAEp)KAHUE, YCTAHABIMBACT
PEKOMEHAYEMYIO TOCJIEI0BAaTEIbHOCTh HM3YYEHUST TEeM M pa3/eloB ydeOHOro mpeaMmera ¢ y4€ToM
MEKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro mpoliecca, BO3pacTHBIX OCOOEHHOCTEH
oOydaromuxcs. [Iporpamma mo ¢usmke maét mpeacTaBleHUE O IENAX, COACpKAHWH, OOIIeH cTpaTeruu
oOydeHHs, BOCHUTAHMS M pa3BUTHUA OOydaromMXCcs cpelncTBamMu yudeOHoro mnpeamera «Dusuka» Ha
yriyOoJIEHHOM ypOBHE.

Nzydenne kypca Gpu3nku yriyOoaE€HHOTO YpOBHS MO3BOJISIET PEaTM30BaTh 33/1a4H IpoecCHOHATBHOM
OpHEHTAINH, HAIIPABJICHO HA CO3[JaHUE YCIIOBHH AJISl MPOSBICHUS CBOMX MHTEJUICKTYaIbHBIX M TBOPUECKUX
CIOCOOHOCTEH KaXIbIM OOYYarOIIMMCS, KOTOpbIE HEOOXOAMMBI JIJIsi TPOJOJDKCHHsS OOpa3oBaHUS B
OpraHu3anusax NpodecCHoHaTbHOr0 00pa3oBaHUs MO Pa3IUYHBIM (PU3HKO-TEXHHUYECKUM U HWHKEHEPHBIM
CHELUATBHOCTSM.

B nporpamme no ¢usuke omnpenensiorcs IIAHUPYEMbIe pe3yJbTaThl OCBOEHHUS Kypca (PHU3MKH Ha
YPOBHE CpeaHero ooOmero oOpa3oBaHMS: JUYHOCTHBIC, METApeIMETHbIE, IPEeIMETHBIE (Ha yriayOa€HHOM
ypoBHE). HayuHo-mMeTOomo/IOrMYecKOol OCHOBOM It pa3paOOTKuM TpeOOBaHM K  JTUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pPe3ylbTaTaM OOYdYalOIIMXCs, OCBOMBUIMX MPOrpaMMy Mo (hU3MKE Ha
YPOBHE CpelHero oouiero o0pa3oBaHUs Ha YrIyOJEHHOM YpOBHE, SBISIETCS CHCTEMHO-JESTENbHOCTHBIN
MOJXO/I.

[Iporpamma o ¢u3HKe BKIFOYACT:

IUIAHUPYEMbIe pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YriaIyOJE€HHOM YpOBHE, B TOM YHCIE
IPEMETHBIC PE3YJIbTAThI M0 T0/1aM 00YUYEeHHUS;

coJiepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3nKe MMeeT NMPUMEPHBIM XapakTep M MOXET ObITh HCIOJIb30BaHA YUHUTEISIMHU
(U3UKHU 17151 COCTABICHUS CBOUX pabOYMX MPOTPaMM.

[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPUYECKYIO WHUIMATUBY YyuUuTeNell M NpedoCTaBIseT
BO3MOXXHOCTH JIJISl peajH3aliy pa3IuyHbIX METOJAMYECKUX TMOJXOAOB K IMpenojaBaHui0 (U3UKU Ha
yriay0iIEHHOM YPOBHE NP YCIOBUU COXPaHEHMsI 00s13aTEIbHOM YacTH CoiepKaHus Kypca.

du3mKa Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPOIbI, BBICTYIAs B Ka4eCTBE YUEOHOTO MpeaMera
B ILIKOJIC, BHOCHT CYIIECTBEHHBIH BKJAJ B CHCTeMYy 3HaHU 00 okpyxatomeMm mupe. LIkonpHBIH Kypc
bU3UKHA — CUCTEMOOOPA3YIONMIUN ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IMOCKOJIBKY (hr3nueckue
3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SIBIICHUM, U3y4aeMbIX XUMHEH, Onosiorueit, pusndeckoit reorpadueit
U acTpoHOMHEH. Vcronp30BaHHe M aKTUBHOE NMPUMEHEHUE (PU3MUYECKUX 3HAHUN OMPEIENUIIO XapakTep U
OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
MOJIy4YeHUs] HOBBIX MaTepHalioB C 33JaHHBIMHU CBoiicTBamu. V3yueHue pu3mku BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHON KAapTUHBI MHpa oOydwaromerocs, B (QOpMHUpPOBAHHWE YMEHUU
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHEHUH UMY Y4EOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢u3MKH Ha ypOBHE CpelHEero oomero oOpa3oBaHUS IMOJIOKEH Ps HIEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoesn yenocmunocmu. B cOOTBETCTBUU C HEM KypC SIBJISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COAEPKUT
MaTepHal U3 BCeX pa3ziesioB (pU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHOU (PU3UKU.



Hoea czenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (GU3UKA OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsercs popMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIIECTBE U MOJIE.

Hoea ccymanumapuzayuu. EE peanuzauus MpeanonaraeT HCIOIb30BaHUE T'yMaHUTApHOTO
noTeHuuana GU3n4eckol HayKu, OCMBICIICHHE CBSI3U pa3BUTHUS (U3HUKHU C pa3BUTHEM OOLIECTBa, a TAKKE C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IPOOIeMaMHu.

Hoea npuknaonou nanpagnennocmu. Kypc ¢uszuku yrioyOn€HHOTO YpOBHS HpEAIoiaraet
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHHYECKUX U TEXHOJOTHYECKHX MPUIOKEHUH H3YUYEHHBIX TEOpHUM U
3akoHOB. Ilpu 3TOM paccmarpuBaioTcs Ha ypoBHE OOUIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJOTHH.

Hoea rkonozuzayuu peann3yercsl MOCPEACTBOM BBEIEHHUS 3JIEMEHTOB COJEPKaHMs, MOCBAIIEHHBIX
9KOJIOTHYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHBI C Pa3BUTHEM TEXHHMKH M TEXHOJOTHH, a
Tak)ke 00CYKACHHs MPoOIeM parliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOM 0€3011acHOCTH.

OcBoeHue cosepkaHus MPOrpaMMbl 0 (PU3MKE JOHKHO OBITH MOCTPOCHO HA MPUHIUIIAX CUCTEMHO-
NeSITeIbHOCTHOTO moaxona. s Qu3uKu peanuzanusi 3THUX NPUHIMIIOB Oa3upyercs Ha HCHOJIb30BAHUU
CaMOCTOSITENIbHOTO JKCIEPUMEHTa KaK IIOCTOSHHO JeicTByromiero ¢akropa ydyeOHoro mponecca. [lns
yrayOinE€HHOTO YPOBHS — 3TO CHCTEMa CAMOCTOSATEIBHOTO YUYEHHYECKOTO SKCIIEPUMEHTA, BKIIIOYAIOIIETO
(GpoHTaTbHBIE YYEHHUECKUE OMBITH NMPH U3yYEHHH HOBOTO MaTepHalia, JadopaTopHble pabOThl M PabOTHI
npakTukyma. [Ipi 5TOM BO3MOKHBI J1Ba criocoba peann3anuu (pu3nyeckoro npakTukyma. B mepBom cimyuae
MpakTUKyM mpoBoauTcs b0 B koHue 10 m 11 kxmaccoB, mubo0 mocie MepBOTO W BTOPOTO IMOJYTrOJAWH B
KaXKJOM M3 3TUX KjaccoB. BTopoii cmoco0d — 310 nHTerpanusi padoT nNpakTUKymMa B CHCTEMY Ja0OpaTOpHbBIX
paboT, KOTOpBIE MPOBOAATCS B Mpoliecce U3ydeHus pasnena (temsl). Ilpu a3Tom moa pabotamMu mpakTHKyMa
IIOHUMAETCsS CaMOCTOATENbHOE HCCIEIOBaHUE, KOTOPOE MPOBOJIUTCS IO PYKOBOJACTBY CBEPHYTOTO,
0000mEHHOr0 BUa 6€3 MOMaroBo HHCTPYKIIHH.

B mporpamme o ¢usrke cuctemMa y4eHHYECKOro SKCIIEPUMEHTa, 1a00paTOPHBIX padoT U MpaKTUKyMa
IpeJCTaBiIeHa eIUHBIM MepeyHeM. BrIOOp TeMaTuku Al STUX BHUJOB YYCHHYECKHX NMPAKTHUYECKUX paboOT
OCYILECTBIISICTCSI yYaCTHUKAMU 00pa3oBaTENbHOTO IMpollecca HCXOAs U3 OCOOCHHOCTEH IOYPOYHOTO
MJIaHUPOBAHUS W OCHalleHus kaOuHera (u3uku. [Ipu sTOM obecreunBaeTcsi OBlIaicHUE O0YYaIOIIUMHUCS
YMEHHUSIMH TPOBOAWTH NPSIMbIE W KOCBEHHBIE H3MEpPEHUs, HCCIENOBaHUS 3aBUCHUMOCTEH (U3MUecKuX
BEJIMYHMH U TIOCTAHOBKY OIBITOB IO ITPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHME ynenseTcss PEUICHHIO PAcu€THBIX M KayeCTBEHHBIX 3amad. llpum stom mms
pacu€THBIX 3aJa4 MPUOPUTETOM SBISIOTCSA 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHON (HH3HUECKOil
MO/JIeJIbI0, TO3BOJIAIOIINE TPUMEHITh N3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO pasfena Kypca,
TaK U MHTETPUpPYs NPUMEHEHHE 3HAHMW M3 Pa3HbIX pa3fenoB. JIs KayecTBEHHBIX 3ajau MPHOPUTETOM
SBJISIIOTCSL 3a/laHUsl Ha OOBSCHEHME/TIPECKa3aHHe MPOTEKaHUs (U3MUECKUX SBICHUA W MPOIECCOB B
OKpY)KalOIIeH JKU3HU, TpeOyrommue BbiOOpa (HU3WYECKOW MOJENH IS CHUTyallun TPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIICUCHHIO
y4eOHOTO nporecca Kype (u3MKu yriryOJaEHHOTO YPOBHS Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus TOKEH
M3y4aTbCsi B YCJOBHUSX NpEJAMETHOro KaOuHera. B kaOuHeTe (U3MKKM [OJDKHO OBITH HEOO0XOIUMOE
nabopaTtopHoe 000pyIOBaHKE JUIsl BHIOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (HU3HKEe YUEHUYECKHX OMBITOB,
71a00paTOpHBIX PabOT M pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpaoHHOE 000pynOBaHUE (OPMHUPYETCS B COOTBETCTBUH C TNPUHIIMIIOM MHUHHMAJIbHOMN
JIOCTaTOYHOCTH U oOecrevyrBaeT IOCTAHOBKY IEPEYUCIEHHBIX B MporpaMme 1o (u3uKe KIH0YEeBBIX
JEMOHCTpALMM AJI UCCIIeI0BaHUS U3yYaeMbIX SBJIICHUHN U MPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX TPUMEHECHHH.



JlaGopaTopHoe oOOpyaoBaHUE MJis YYEHHUYECKHX MPAKTUYECKHX pPadoT QopMuUpyeTcsi B BHJC
TEMAaTUYECKHX KOMIUIEKTOB M oOOecreuuBaeTcs B pacuéTe OAHOTO KOMIUICKTa Ha JBYX OOYYaroIIUXCH.
TemaTnueckne KOMIUIEKTHI Ja0OpaTOPHOTO 00OpPYNOBaHMS JOJDKHBI OBITH HMOCTPOCHBI HAa KOMIUIEKCHOM
HCIIOJIb30BAaHNHU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TaK:KEe KOMIBIOTEPHBIX M3MEPUTENbHBIX CHUCTEM B
BUJIe TU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI (PUNKU B 00IIEM 00pa30BaHUHU SBISIOTCS:

¢dopMHpoBaHUE UHTEpPECAa U CTPEMIICHHS 0OYYAIOUINXCS K HAYYHOMY M3YyUEHHIO MPUPOJbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPYECKUX CITIOCOOHOCTEN;

pa3BUTHE TNPEJCTABICHUNH O HAYYHOM MeETOoJie TMO3HaHWs U (OPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHONICHHUSI K OKPYKAIOIIUM SIBJICHUSIM;

¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yibTaTa M3Y4YE€HHUS OCHOB CTPOCHHSI MAaTepHU H
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

dbopMupoBaHre yMeHUN OOBSICHATH SIBJICHHUS C HMCIOJIb30BaHUEM (DU3MUECKHX 3HAHUN U HAyYHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHUE TIPEICTABICHUN O POIU (PU3UKU AJIsl pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHH;

pa3BUTHE TIPEACTABJICHUM O BO3MOXHBIX cdepax Oyaymieli mpoecCHOHAIBHOW NeATeIbHOCTH,
CBSI3aHHBIX C (PU3UKOI, MOATOTOBKA K JalibHEHIIEeMy 00YYEHHUIO B TOM HAIlPABICHHH.

JlocTikeHue 3TUX Lesel o0ecrneuynBaeTcs peleHneM CIeIyIoIuX 3a/1a4 B Ipoliecce U3yueHus Kypca
(bU3UKY Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHUs:

npuoOpeTeHne CHUCTEeMBbl 3HAHUK 00 O0O0mUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOYasi MEXaHUKY, MOJICKYSIpPHYIO (HU3UKY, SJICKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U DJIEMEHTHI
acTpo(hu3uKH;

dbopMupoBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS AJI OOBsICHEHUs (PU3UUECKUX SBIICHUH B
IPUPOJIE U AJISl IPUHATHUS IPAKTHUECKUX PEUICHH B TOBCEAHEBHOMN KU3HMU;

OCBOCHME CIIOCOOOB pEIICHUS Pa3IMYHBIX 33/a4 C SBHO 33aJaHHON (hU3MYECKON MOJenblo, 3a71ad,
MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHNe (PU3NYECKON MOJIEINH, a/IeKBaTHON yCIOBUSAM 3a7lauH, B TOM
YHClie 33]]a4 MHKEHEPHOTO XapaKTepa;

NOHMMaHHE (PU3NUECKUX OCHOB M MPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPONCTB U TEXHOIOTHUYECKUX
IPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENy;

OBJIa/ICHUE METOJIaMH CAMOCTOSITENILHOTO IUIAHUPOBAHUS U MPOBEJCHUS (PU3MUECKUX HKCIIEPUMEHTOB,
aHaJIM3a U UHTEpIpeTaluy HH(HOPMALIUU, ONIPEAETICHUS TOCTOBEPHOCTH MOMyYEHHOTO Pe3yNbTaTa;

CO3/IaHUE YCIIOBUH ISl pa3BUTHUA YMEHUH MTPOEKTHO-UCCIIEIOBATEIHCKOM, TBOPUECKOM AEATEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON C (PU3UKOH.

B cootrBerctBuu ¢ TpedoBanusimu @I'OC COO yriny0nEHHBIN YpOBEHb U3y4YeHUs YU€OHOTO MpeaMeTa
«Dwu3nka» Ha ypOBHE CpeaHEro oomero oO0pa3oBaHUsI BBIOMpAETCS OOYYAIONTUMUCA, TIAHUPYIOIIMMH
MIPOJIOJDKEHHE 00pa30BaHUS 110 CHEITUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQHIIS.

Ha uzyuenue ¢usuku (yriayOi€HHBINA yPOBEHb) HAa YPOBHE CPEIHEr0 00IIero o0pa3oBaHUsl OTBOAUTCS
340 gacos: B 10 kiacce — 170 gacoB (5 yacoB B Hezento), B 11 kimacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraemslii B mporpamMme mno (Gpu3uke rnepedyeHsb Jab0paTOPHBIX U MPAKTHUECKUX paboT SBISETCS
PEKOMEH/I0BaHHBIM, YYMTENIb JAeNaeT BBIOOp MpoBelNeHHUs JabOpaTOPHBIX pabOT U OMBITOB C Y4YETOM
UH/IMBUYaJIbHBIX OCOOCHHOCTEH 00yJaroIuXCs.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pasznen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOIBI.

Oduzuka — pyHIaMeHTallbHAs HayKa o pupoje. HaydHbIil MeTol MO3HAHUS M METOJIbI UCCIICTOBAHUS
(U3NUECKUX SIBICHUH.

DKCIepUMEHT U TeOpus B IIpolecce Mo3HaHus npupoabl. HabmoneHne u skcrepuMeHT B GU3HKe.

CnocoObl m3MepeHus (U3MYECKUX BEIUYMH (aHAIOTOBBIC M IU(POBBIE W3MEPHUTEIBHBIE MPUOOPHI,
KOMITbIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[MorpemHocTn U3MepeHnit GU3NIECKUX BETMYUH (A0COTIOTHAS M OTHOCUTEIbHAS).

MopenvupoBanue (pU3NYECKUX SBJICHHM M TIPOLECCOB (MaTepHaibHash TOYKa, aOCOIIOTHO TBEPIOE
TEeJ0, UJIeaIbHasl KUJIKOCTh, UJCATBHBINA Ta3, TOYCUHBIN 3apsn). [ umnoreza. ®u3nvecKkuil 3aK0H, TPAaHUIIBI €TO
NpUMEHUMOCTU. PU3nYEcKast TEOPUsl.

Posp u mMecto ¢usuku B popMuUpOBaHMHM COBPEMEHHON HAay4HOW KApTHHBI MHpPA, B MPAKTUYECKOM
NEITEILHOCTH JTIOCH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

W3mepenue cuiabl TOKa M HANpSOHKEHUS B LEMU MOCTOSHHOTO TOKA MPU TMOMOLIM aHAJOTOBBIX M
U POBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ ¢ poBoi Jaboparopueit o dusuke. [Ipumepsr n3MepeHns GU3NUIECKUX BETUIUH TPU
MOMOIIN KOMITbIOTEPHBIX TaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxkeHHEe. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBMKeHus. Cuctema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepualbHOM TOYKH, €r0 IIPOCKIUU HA OCH CUCTEMBI KOOPAMHAT. TpacKkTopus.

[lepemerienue, ckopocTh (CpedHssl CKOPOCTb, MIHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepuaibHOM
TOYKH, UX MPOEKIUU HA OCH CUCTEeMBbI KoopauHaT. Cllo)kKeHHe IEpEeMENICHUI U CI0XKEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOpPEHUS ¥ MYyTH MaTePUATBHON TOYKU OT BPEMEHH U UX TpaduKu.

CBobosnHoe majieHne. Y CKOpeHHue CBOOOJHOro majeHus. J[BrxeHue Tena, OpoImeHHOro MoJ| YoM K
TOPU30HTY. 3aBUCHMOCTh KOOPJAMHAT, CKOPOCTH W YCKOPEHHUS MaTepualbHOW TOYKH OT BPEMEHU M HX
rpadukH.

KpuBonuneiinoe neuxeHue. JBrkeHNE MaTepUaIbHON TOYKH 110 OKPYKHOCTH. YTJIOBasl U JIMHEWHHAas
ckopocth. Ilepmon wu wyacrota oOpamenus. LleHTpocTpemuTensHoe (HOpMalbHOE), KacaTelbHOe
(TaHTeHIIMAJIEHOE) ¥ TIOJTHOE YCKOPEHUE MaTEPUATHHOM TOUKH.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE IIPOLECCHI: CIUOMETP, ABUKEHUE CHAPSAIOB, IICTHbIE,
niecTepéHYaThie U PeMEHHBIE TTepeauu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoOBl HUCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaebHOro nepexo/ia 1 U3MEepeHrne MrHOBEHHON CKOPOCTH.

[IpeoOpazoBanue IBUKECHHN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpolIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.



[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHue MyTel, TPAeKTOPHUIl, CKOPOCTEN IBUKEHHUS OJIHOTO M TOTO K€ TeJla B Pa3HBbIX CHUCTeMax
OTCU€Ta.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomuol, RPAKMuUKyM.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

N3mepeHnue yCKOpeHHMs IIpU IPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBDKCHMHM 110 HAKJIIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NP PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHHsT CBOOOTHOTO TajgeHus (PEKOMEHIIOBAHO HCIIONb30BaHUE U POBOM
nabopatopun).

Wzyuenne paBwkeHHs Tena, OpOIIEHHOTO TOPU30OHTANbHO. IIpoBepka THMOTE3bl O MPSIMOM
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue aBUXKEHUS Tea MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHOa 00paleHHst KOHUUYECKOro MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HproToHa. MHepunanbHble cucTeMbl O0Tcuéra. [IpuHIMN OTHOCHTENBHOCTH ['anmuies.
HeunepuuanbHble cUCTEMBI OTCUETa (ONpeIeseHue, IPUMEpPHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 1711 MaTepUaJIbHOU TOYKHU.

Tpetuii 3akoH HproTOHA I MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh T'PABUTALIMOHHOW M THEPTHON MAaCCHI.

Cuna TsKecTH. 3aBHCHMOCTh YCKOPEHHUS CBOOOJHOTO MAaJeHHUS OT BBICOTHI HaJ IMOBEPXHOCTHIO
IUTAHETHl U OT reorpaduueckoil MmMUpoTHl. [[BMKeHHEe HEOSCHBIX TNl M MX CIHYTHUKOB. 3akoHbl Kermepa.
[lepBasg kocMHUecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHXyIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUsS CKOJBKEHHUS M cuia TpeHus mnokosd. Koadduuument
TpeHus. Cuia CONPOTHUBIICHUS MPU JABUKEHUU Tella B JKUIKOCTH WJIU Trasze, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'mapocrarnueckoe napinenue. Cuita Apxumena.

TexHU4YecKnue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLECCHl: MOAMIUITHUKY, JBUKEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BUKEHUS TeJl B MHEPLHUAIBHBIX U HEMHEPLHAIbHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO
HEMHEPLUUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PABHOACUCTBYIOIIEH MPUIIOKEHHBIX K TENy CHJI C NPOU3BEICHHEM MAacChl TeJla Ha €ro
YCKOpPEHHE B MHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIKMX B PE3yNbTaTe B3aUMOJICHCTBHUS TEll.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUH.

LleHTpOoOE)KHbIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomeol, RPAKMUKyM.

W3mepeHne paBHOCHCTBYIOIIEH CHUIT IPU IBUKEHUU OpYyCKa M0 HAKIIOHHOH MJIOCKOCTH.



[TpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHH JABMKEHHsI OpycKa IO HAKJIOHHOM IUIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €r0 MACCBI.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIONIUX B MPY)KUHE U PE3MHOBOM 00pasIie, OT UxX
nedhopmaruu.

W3yueHne qBUKEHUS] CUCTEMBI TN, CBA3aHHBIX HUTBIO, IEPEKUHYTOHN uepe3 JErKuil OJI0K.

H3mepenne koadduiienta TpeHus 0 BENUYUHE YTI0BOro KodhduuuenTa 3aBucuMoct Fip(N).

HccnenoBanue nBmxeHus: Opycka 1o HaKJIOHHOH IJIOCKOCTH C IIEPeMEHHBIM K03(ppHUIIMEeHTOM TpeHus.

W3y4eHne nBUKEHHS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTynarenbHOe M BpallaTeNbHOE JBM)KEHUE TBEPAOTO Teiaa. MOMEHT
CHJIBI OTHOCUTEJIBHO OcH BpaieHus. Ilneuo cunbl. CinoxkeHnue cui, NpUIOKEHHBIX K TBEpAOMY Tery. LleHTp
TSDKECTH TeJa.

VYcnosus paBHOBECHS TBEPAOTO TEINA.

YcroitunBoe, HeycTOUMBOE, O€3pa3InIHOe PABHOBECHE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIIBHBIA KpPaH,
peIéTyaTbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii saxcnepumenm, nadopamopnuie pabomaol, npaKMUKym.

HccnenoBanue ycloBUN PABHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACUYET CUIT YIIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIOLaAb ONOPBI.

Tema 4. 3akonbl coOXpanenus 6 MexaHuke.

Mmnynsc MaTepualbHOM TOYKHM, CHCTEMBl MaTEpHANBHBIX TodeK. LleHTp mMacc cucTtemsl
MaTepHalIbHBIX TOUEK. Teopema 0 JBUKEHHUH LICHTPa Macc.

NMnynbe cuibl 1 USMEHEHHME HMITYJIbCA TENA.

3aKOH COXpaHECHMsI HMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMmeHT ummynbca MaTepuanbHOM TOUkH. [IpeacTraBieHuMe O COXpPaHEHHMHM MOMEHTAa HMMIYJIbCa B
LEHTPAJIbHBIX MOJISIX.

PabGoTa cuibl Ha MajloM 1 Ha KOHEYHOM IiepeMelieHnn. I'paguueckoe npeacraBieHne paboThl CUIIBL.

MoOIHOCTB CHITBIL.

Kunernueckass sHeprust MaTepuaibHOW TOYKH. TeopemMa 00 W3MEHEHHMM KHHETHUYECKOW >HEPruu
MaTepUaJIbHOU TOYKHU.

[ToreHnnanpHble W HEMOTeHUUANbHbIC cuibl. [loreHnmansHass sHeprus. IloreHnmanbHass >HEprus
ynpyro negopMHpoBaHHOW MNpyxuHBL. [loTeHnManpHass SHeprus Teaa B OAHOPOJHOM TI'PAaBUTALMIOHHOM
noje. [loTeHnmanbHas SHeprus Tejaa B IPAaBUTALIMOHHOM II0JI€ OJHOPOJHOTrO Inapa (BHYTPH U BHE IIapa).
Bropas kocMuueckas CKOpoCTb. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs3b pabOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHUEM MEXaHUUYECKOW SHEPrHuH CHCTEMBbl Tell. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyum aiid uaeanbHON KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS MEXaHUYECKOU
JHEPrUu.

TexHHYeCKHne yCTPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: [BIKEHUE PAaKeT, BOMOMET, KOIED,
NPYKUHHBINA MHCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE HAa KOHbKAaX.



Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHne 3Heprun Teia Mpu COBEPIIEHUN PadOTHI.

B3anMHuble mpeBpalicHUss KMHETUYECKOM M NMOTCHLUAJIBHOW DHEPIUil IIPU JEUCTBUU HA TEJIO CHUIIBI
TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nNpu CBOOOTHOM MaJCHUH.

Yuenuueckuii 3kcnepumenm, nadopamopnuvie padomeol, RPAKMuUKym.

W3mepenue umnynbca Teaa 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TSI, CKOPOCTH MOJICNHN AJIEKTPOMOOMIISE M MOIITHOCTH CHUJIBI TSTH.

CpaBHEHME U3MEHEHMS UMITYJIbCA TENa C UMITYJIbCOM CHIIBIL.

HccenenoBanue cCoOXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aMOJEHCTBHH.

H3mepeHne KHNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS TOTCHIUAIBHON SHEPIUU PY>KUHBI C pabOTOM CUJIBI TPEHHUSL.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pasznea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopul.

OcCHOBHBIEC TIOJIOKEHUS MOJeKysipHO-KMHeTHueckoi Teopun (MKT), ux ombeiTHOe 0OOCHOBaHHE.
Huddysus. bpoyHoBCcKOE ABMKEHUE. XapakTep ABHUKEHHUS U B3aUMOJICHCTBUS YacTHUIl BemiecTBa. Moaenu
CTPOEHHS ra30B, KHUAKOCTEH U TBEPABIX Tel M OOBSCHEHUE CBOMCTB BELIECTBAa HA OCHOBE 3THUX MOJENEH.
Macca u pazmepsl Moiekya (aromoB). KonnyectBo Bemectsa. [locTosinHast ABorazipo.

TenmoBoe paBHoBecue. Temmneparypa u criocoOsl e€ n3mepenus. lllkana remnepatyp Lenbcus.

Mopenp uaeanbHOrO0 Tra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU: 4YaCTULBl Tra3za JBUXKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temmeparypa (Iukana
temneparyp KenbBuna). 3akon [lanbrona. M3onponeccsl B UAEaIbHOM Ia3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

CBa3b MEXAYy [aBICHUEM M CpEOHEW KHUHETUYECKOM HHEpPruedl MOCTyNaTeIbHOr0 TEMI0BOIO
JBUKEHHUSI MOJIEKYJ MWJEAJIBHOIO Tra3a (OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH
HJICaJIbHOTO Ta3a).

CBs3b  aOCONIOTHOM TeMIlepaTypbl TEPMOIWHAMHYECKOM CHCTEMBI CO CpEIHEH KHUHETHYECKOU
SHEPIruel NoCTyNaTeIbHOTO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckne yCTPOHCTBA M TEXHOJIOTMYECKHUE TIPOLECCHl: TEPMOMETp, OapoMeTp, MOoIydeHHe
HaHOMAaTEpPHAaJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTHULl BELIECTBA.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuchio peaqbHOro OPOYHOBCKOTO IBUKCHHUS.

Huddy3us xuakocTei.

Mopens onbita [lITepHa.

[IpuTsrkeHrEe MOJIEKYIL.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmionenue u ncciaenoBaHue U30MpPOLIECCOB.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.



HccnenoBanue mporecca yCTaHOBICHUS TEIJIOBOTO PABHOBECHUS MPU TEIJIOOOMEHE MEX]y Topsiueid 1
XOJIOJHOU BOJIOM.

N3ydenune n30TepMUUECKOro mnporecca (peKOMEHJ0BaHO UCIIOIb30BaHue U (POBOil TabopaTopun).

N3yuenne n30X0pHOro mporecca.

N3ydenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonuuamuueckas (T]l) cuctema. 3amanre BHEIIHUX YCIOBHM TSI TEPMOJMHAMUYECKOU CUCTEMBI.
Buemnne n BHyTpeHHHE mapaMerpsl. [lapaMeTpsl TepMOAMHAMUYECKON CHCTEMBI KAK CPEIHHUE 3HAYCHHS
BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nauano tepmoaunamMuku. CaMONpOU3BOJIbHAS pelaKcalys TEPMOJIMHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mogens uaeanbHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUH: ypaBHeHHWE MeHaeneeBa—
Kunaneiipona u BbIpa)keHHE U1l BHYTPEHHEH JHEpPIHM. YCIIOBHUS NMPUMEHMMOCTH 3TOH MOJENIN: HU3Kas
KOHIIGHTpAllMs 4YacTHIl, BBICOKHME TeMmeparypbl. BelpakeHue ajis BHYTPEHHEH SHEPIHMH OJHOATOMHOTO
UJCAIBHOTO rasa.

KBazucrarnueckue 1 HECTaTHYECKUE TIPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHaMHUKe. Bprumcienue paboThl 1Mo rpaduky mpoiecca Ha pV-
JuarpaMme.

Tennonepenaya kak crnoco0 M3MEHEHHUS] BHYTPEHHEH SHEPIHMH TEPMOIMHAMHUYECKON CHCTEMBI 0e3
coBepuieHus paboTel. KoHBeK1MsI, TEMIONPOBOAHOCTb, U3JIyUYEHHE.

KonmuuectBo Temnorel. TemnoémkocTs Tena. YiaenbHas W MOJISIpHAs TEIUIOEMKOCTHU BEIIECTBA.
VYpaBHenue Maiiepa. VYnaenpHas TeIUloTa CropaHus ToIuMBa. Pacuér koauyecTBa TEIUIOTHL IIPU
teronepenaye. [lonstue 06 aagnabaTHOM Tporiecce.

[TepBbIii 3akOH TepMOoAMHAMUKH. BHyTpeHHss1 sHeprus. KoaudecTBo TEIIOTH U paboTa KaKk MEphI
M3MEHEHUSI BHYTPEHHEH SHEPruu TEPMOJIMHAMUYECKOU CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKHM MJii PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSTHUE TEPMOJIMHAMUYECKONW CUCTEMBI IPOXOIUT €AMHCTBEHHAs afuadara. AGCONIOTHAs TeMIiepaTypa.

BTopoii 3aKk0H TEpMOJMHAMMKH ISl HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXHO MEpeaaTh TEIUIOTY OT
Oosee XooAHOTO Tena Kk Oonee HarperoMmy Oe3 komneHcaiuu (Kmaysuyc). HeoOpaTUMOCTh MPHPOIHBIX
IIPOLIECCOB.

[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [ukn Kapno.

DKOJIOTMYECKUE AaCHEeKThl HUCIIOJNIb30BAaHUSA TEIJIOBBIX JBuUrareneil. TemnoBoe 3arpsi3HEHUE
OKPYKAarOILEeH Cpeabl.

TexHu4eckne yCTpONCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: XOIOAUIbHUK, KOHIUIIUOHED, TU3EIbHBIA U
KapOIOpaTOpHBII JBUTaTeNu, MapoBass TypOWHA, MOJIyYEHHE CBEPXHU3KUX TeMIepaTyp, YTHIM3AIMs
«TETJIOBBIX» OTXOJIOB C MCIOJIb30BAHUEM TEIIOBOTO HACOCA, YTUIU3AllUsd OMOOPTaHMYECKOTO TOTUIMBA IS
BBIPA0OTKH «TETIOBOW» U DIIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPU ainadaTHueCcKOM pacIMpPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE YJENIbHBIX TEIUIOEMKOCTEH BEILLIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJEIH TETIOBBIX JIBUTaTENEH.



Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

N3mepenue yaeinbHON TEINIOEMKOCTH.

UccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHne B3aMMOCBSA3U SHEPIMHM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIEPATYPbl KUIIECHUS
JKUAJIKOCTEMN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpa3oBanue 1 KoHAeHcalus. Vcmapenue u kumneHue. Y ieabHas TeryioTa mapooopa3oBaHus.

Hacpliennsle M HeHachllleHHbIE Napbl. KauyecTBEHHas 3aBUCHMOCTh IUIOTHOCTH M JIaBJICHUS
HACBIIICHHOTO IMapa OT TEeMIIepPaTypbhl, UX HE3aBUCUMOCTH OT 00BEMa HACHIIICHHOTO Mapa. 3aBUCUMOCTH
TEMIIepaTypbl KUTIEHUS OT JABJICHUS B KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KpucTa/uioB. [naBnenne
U KpUCTaJUTH3aIMs. Y IeNibHas TeIuioTa riaBieHus. CyonuMarius.

Hedopmarun TBEpAoro Ttema. Pactsokenume u cxatue. Cnsur. Moayne lOwmra. Ilpemen ympyrux
nedhopmarui.

TennoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Teld, OOBEMHOE W JIMHEHHOE pacCIIMpEHHE.
AHTapMOHHM3M TEIUIOBBIX KOJeOaHW dYacTHI[ BEIecTBa KaK MPHYMHA TEIUIOBOTO pacHIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOax.

YpaBHEHHE TEIUTOBOTO OaslaHca.

[ToBepxHOCcTHOE HaTspKeHHE. KOdQPUIIMEHT MOBEPXHOCTHOTO HATsHKeHHS. KanmuiuispHble SIBICHUS.
JlaBnenue noa HCKpUBJIEHHON ITOBEPXHOCTHIO xKUAKocTH. Dopmyna Jlamiaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHL: JKHUJKUE KPHUCTAJIbl, COBPEMEHHBIE
MaTepHaIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenune. Kunenne npu noHM>XKEHHOM JJaBJICHUN.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITH ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.

Kanwnnsipusle sABieHus.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 U3MEepEeHHsI BIaKHOCTH.

HccenenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunpr nedopmarnmii.

Ha6mronenue manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS] )KUIKOCTEH.

N3Mmepenne yaenpHON TeIOTHI TIJIaBJICHHS JIbJa.

N3yueHne CBOMCTB HACBILIEHHBIX [1apOB.

N3mepenune abCOMOTHON BIAKHOCTH BO3/TyXa M OI[EHKA MACChl TApPOB B IOMEIIICHUH.

N3mepenne k03 GUIMEeHTa TOBEPXHOCTHOT'O HATSHKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBucuMOCTH JeOpMAIIUU PE3HHOBOTO 00pa3Iia OT MPUIIOKEHHONW K HEMY CHUJIBL.



Pasznea 4. JiekTpoauHaMuUKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U €€ MpOSBICHUS. DJIEKTpUUECKUN 3apsia. [[Ba BUAA 3JIEKTPUUECKHX 3apslOB.
[IpoBOAHUKY, TUAIEKTPUKH U MOJTYIPOBOAHUKHU. DIEMEHTAPHBIN 3JIEKTPUUYECKUH 3apsa. 3aKOH COXpAHEHUS
3JIEKTPUYECKOTO 3aps/a.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

OnekTpuueckoe nose. Ero nefictBre Ha 3J€KTpUYECKUE 3apsibl.

Hanpsox€anocTs anektpudeckoro mnois. [IpoOnsiid 3apsa. JIuHUN HanpsKEHHOCTH JJIEKTPUUECKOTO
noJist. OTHOPOHOE IEKTPUUYECKOE TIOJIE.

[loTeHIMANBPHOCTh  3JEKTPOCTATHUUECKOTO  TOJsA. Pa3HOCTh MOTEHLMAIOB M HaIpsDKEHHUE.
[loTenumanpHas 3Heprus 3apsaa B dJeKTpocTaTudeckoM noje. [loTeHuman 3aeKTpocTaTH4eCcKOro MoJs.
CBs13b HaNPsHKEHHOCTH TOJI M PA3HOCTU MOTEHIIUAIIOB ISl AJIEKTPOCTATHYECKOTO MO (KaK OJJHOPOJIHOTO,
TaK ¥ HEOJTHOPOHOTO).

[IpuHLHMI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apspkeHHOH cdepsl. [loe paBHOMEPHO 3apsKEHHOTO T10
00béMy mapa. [lone paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOM MIIOCKOCTH. KapTHHBI JIMHHUI HANPSHKEHHOCTH
3TUX MOJIEH U HKBUINOTEHIUAIBHBIX IOBEPXHOCTEH.

[IpoBOgHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3aPsII0B.

JIM3IIEKTPUKY B 2JIEKTPOCTATUYECKOM IoJie. J{ManeKkTpuueckas MpOHUIIAEMOCTh BELIECTBA.

Konaencarop. 21eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.

[TapannensHoe coequHeHne KoHieHcaTopoB. [lociaenoBarenbHOe COEIMHEHNE KOHAEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHJEHCAToPA.

JIBrKeHME 3apsyKEHHOW YacTULBI B OAHOPOJHOM AJIEKTPUUYECKOM II0JIE.

TexHudyeckne ycTpOMCTBAa M TEXHOJOTWYECKHE  IPOLECCHI:  DJIEKTPOCKON,  DIIEKTPOMETD,
AJIEKTpOCTaTUYECKas 3alUTa, 3a3€MJICHUE AJIEKTPOIpuOOPOB, KOHAEHCATOphI, reHepaTop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX HIAPUKOB.

DIIEKTPHUYECKOE TTOJIE€ IBYX 3apsKEHHBIX IIJIACTHH.

Monens anekTpocTatunyeckoro reueparopa (Ban ne I'paada).

[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

YCTpolcTBO M ACMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIAU IUIACTHH, PAaCcCCTOSHUSA MEXIY
HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

OHeprus AMEKTPUUIECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCAToPa.

3apszka 1 pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

OneHka cuil B3auMOJECHCTBUS 3apsHKEHHBIX TEl.

Habmoienue npeBpallieHus SHEPTUH 3apsKEHHOT0 KOHIEHCATOpa B SHEPTUIO U3JIyY€HHUs CBETOINO/A.

N3ydenune npoTekaHus TOKa B LEMH, COJEPHKAIIEH KOHAEHCATOP.

Pacnpenenenre pa3sHOCTH MOTEHIHMANOB (HANpSOKCHUs) MPH IOCIEAOBATEIBHOM COCAMHEHUH
KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuia Toka. [1oCTOSIHHBIN TOK.



VYcioBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTpU4eckoro Toka. Mcrounuku toka. Hampsbkenne U u
OJC E.

3akon Oma 1S ydacTKa Lenu.

DIIEKTPUYECKOE COMPOTUBIIEHHE. 3aBUCUMOCTH CONPOTUBIIEHUS OAHOPOJHOIO IMPOBOJHHUKA OT €ro
JUTMHBI U TIJT0IA M MOTIEPEYHOTO CEUeHUS. Y IeJIbHOE COMPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COECAUHEHUE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpudeckux 1enei. [Ipasmma Kupxroda.

PaGoTa snektpuueckoro Toka. 3akon Jlxoyns—Jlenna.

MOoHOCTh 3JIEKTPUYECKOr0o TOKA. TernnoBas MOIIHOCTh, BbIAENIAeMast Ha pe3UCTOpE.

OJC u BHYTpeHHEE COMPOTHBICHHWE HCTOYHMKA TOKa. 3akoH Oma nans TOJMHOW (3aMKHYTOM)
AJIEKTPUYECKOM 1. MOIIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHzeHcaTop B ieny MOCTOSTHHOTO TOKA.

TexHUYeCKHEe yCTPOICTBA U TEXHOJOTUYECKUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
IIEKTPUYECKOU DHEPIUHU.

Hemoncmpayuu.

W3mepenne cuilbl TOKa U HapsSHKEHMS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HAMpSOKEHUs JUIsl PE3UCTOpa, JIAMIIbl HAKaJWBAHUS U
CBETOAMO/IA.

3aBUCUMOCTb CONPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAJAHM IONEPEYHOTrO
CEYEeHMS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIICHUSI IPU MTOCTOSIHHOM HATIPS>)KEHUH.

[Ipsimoe nzmepenue I/C. KopoTkoe 3ambikaHHE TalbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBIICHHUS.

Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, JJIC GaTapeil.

UccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXY MOIOCAMUA UCTOYHUKA TOKA OT CHJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue CMEMIAHHOTO COEMHEHHUSI PE3UCTOPOB.

N3mepeHne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JUIs JIaMITbl HAKAJIMBAHMUS.

YBenudeHue mpeena u3MepeHus amnepmeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoct JIC rajbBaHUYECKOTO 7JJIEMEHTAa OT BpPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

UccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MOTIOCAMUA UCTOYHUKA TOKA OT CHJIBI TOKA B ETIH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUyecKas MPOBOJUMOCTh PA3JIMUHBIX BEHIECTB. JIEKTPOHHAST MPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBomauku. CoOCTBEHHAss M MPUMECHAsE MPOBOJUMOCTh TMOJYIPOBOJHUKOB. CBOMCTBA p—n-
nepexoa. [lomynpoBoAHUKOBBIE TPHOOPEI.

ONEKTPUYECKUH TOK B D3JIEKTPOJIUTAX. OJIEKTPOIMTHUYECKAs IUCCOLMALUA. DJIEKTPOJIU3. 3aKOHBI
®dapajnes 1S AIEKTPoIu3a.

DJIeKTpUYECKui TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3psia. PaznuuHble THUIBI
CaMOCTOATENILHOTO pa3psiaa. Mosuus. [1nazma.



TexHudeckue ycTpoHCTBA M INPAKTUYECKOE HPUMEHEHHE: TIa30pa3psHbIE JAMIIbL, 3JIEKTPOHHO-
JdydeBas TpyOKa, MOJIYIPOBOAHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOIUOM, CBETOAMOM, TaIbBAHUKA,
paduHHpOBaHUE MEH, BBIIIJIABKA ATFIOMUHHUS, DJIEKTPOHHAS MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTh COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

3akoHsbI 3nekTpoauza apazes.

HckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

CpaBHeHHE NPOBOAMMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Hab6mronenue anexrpomusa.

W3mepenue 3apsaa 0HOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIbT-aMIIEPHOI XapaKTEPUCTUKHU TUOJIA.

Du3nYeCKHl MPAKTUKYM.

CriocoObl  M3MepeHHs (U3NYECKMX BEJIUYMH C HCIOJIb30BAHMEM AaHAJIOTOBBIX M IUPPOBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHTEJIbHBIC
MOTPEIIHOCTH U3MepeHuil puznueckux BenuyrH. OeHKa IpaHyIl TOTPEUTHOCTEH.

[IpoBeneHNEe KOCBEHHBIX MU3MEPEHUH, UCCIICIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIMYWH, MPOBEPKA
IPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMAaTHYECKUX pazfenax «YueHUYecKui
HKCIIEPUMEHT, JIAOOPAaTOPHBIE PAOOTHI, IPAKTHKYM).

Me:xnpeamerHblie CBA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce OCyIIECTBISETCS €  y4ETOM
COJIEpKATENBbHBIX MEXKIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTHKH, OWMOJIOTMH, XMMHUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpedmemuvie noHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE,
Hay4HbIi (akT, runoresa, (Qusnueckas BeIMYMHA, 3aKOH, TeOpHs, HaOIIOAEHUE, HKCIEPUMEHT,
MOJIEIUPOBAaHKUE, MOJIENIb, U3MEPEHUE, MOTrPEIIHOCTH H3MEPEHUM, M3MEpUTENbHbIE NPHOOPHI, LUppPOBas
nabopatopusi.

Mamemamuka: pelnieHue CUCTeMbl ypaBHeHMH. JIuHeliHas QyHkuus, nmapabona, runepOonia, HX
rpaduku u cBoiictBa. TpuroHoMmerpudeckue (PyHKIUH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. BEKTOPBI M NX MPOEKIUHU HAa OCH KOOPIMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexaHnueckoe IBWKCHHE B XUBOW mpupone, Iuddys3us, 0cMOC, TEINIOOOMEH >KHBBIX
OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKAroIled Cpeibl, YTHIIM3alusi OMOOPraHMYECKOro TOIUIUBA IS
BBIPA0OTKH «TEIUIOBOM» M 3JEKTPOIHEPrHM, IMOBEPXHOCTHOE HATSKEHHWE U KallWUIIPHBIE SBICHUS B
IPUPOJIE, HIEKTPUUYECKHE SBJICHUS B )KUBOI PUpOJE.

Xumusa: NTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISPHAs
Macca, IOJyYeHUE HAHOMATEpPHaJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XXUAKOCTEH W Tra3oB, XKUAKUE
KPUCTaJUIbl, JJIEKTPUUYECKHE CBOICTBA META/JIOB, JJIEKTPOJIMTUYECKAs JUCCOLMALUs, TalbBaHUKA,
JIEKTPOHHAs! MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHUN C MCIIOIB30BAHHEM MEXaHU3MOB, YUET CYXOTO M KHJIKOTO
TPEHUsl B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU (KPOHIUTEHH, pemérdyarble KOHCTPYKIUH), UCIOIb30BaHHUE
3aKOHOB COXPAaHEHMsS MEXAHMKH B TEXHHKE (I'MPOCKON, BOJOMET M JAPYrHe), ABUraTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIUOHEP, TEXHOJIOTHH MOJIYUYEHHSI COBPEMEHHBIX



MaTepHUaJIOB, B TOM YMCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allNUTa, 3a3€MIICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PSTHBIC JTAMIIBI, IOTYIPOBOAHIUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBUe TMOCTOSHHBIX MarHUTOB W IPOBOJHMKOB C TOKOM. MarautHoe mnoise. Bekrtop
MarHUTHOW MHAYKUUH. [[pyHIMN Cyneprno3uiiuy MarHuTHBIX TOJIel. JIMHMU MarHUTHOW MHAYKIWH.

MarauTHoe 1oJje TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHUKA, KATYIIKHA M KPYroBOro BUTKa). OMBIT
Opcrena.

Cuna Ammepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBiIieHME W MOJYJb. JIBM)KEHHME 3apsyKEHHOW YacTUIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.

MarunutHoe nose B Beuectse. GeppoMarHeTuky, rnapa- U 1uaMarHeTUKH.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTMYECKHE IPOLECCH: MPUMEHEHHE IMOCTOSHHBIX MarHuTOB,
3JIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD, FIEKTPOABUTaTENb IKOOU, YCKOPUTENIN JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHUN WHIYKIUW MarHATHOTO TIIOJSI TOJIOCOBOTO W TOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

KaptvHa nuHWNA MarHuTHOM MHAYKIMU IOJISI JUIMHHOTO IIPSMOIO IIPOBOJHHMKA M 3aMKHYTOIO
KOJIBLIEBOI'O MPOBOJIHHKA, KATYIIKU C TOKOM.

B3anmopenictBrue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

HaGmronenne ABMXEHUS MTyYKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHUMT 1EHCTBUSA AIIEKTPOU3MEPUTEIBHOTO TPUOOPA MATHUTOIIEKTPHUUECKOM CUCTEMBI.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

HccenenoBanne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOKCTB (heppOMarHeTHKOB.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OrnpezenieHre MArHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIIepa.

Tema 5. InekmpomazHumnan uHOYKuus.

SlBnenune anexkTpoMarHUTHOM MHAYKIUU. [loTok BekTopa MarHuTHOM MHAYKUIWMH. DJC HHAYKIUU.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu Papaznes. Buxpesoe anexkrpuueckoe noie. Toku Oyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS] B OTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NupykTtuBHOCTh. KaTynika MHAYKTHBHOCTH B LIENM MOCTOSHHOIO TOKAa. SIBJIEHME CAMOWHIYKLIHH.
OJIC caMOUHAYKIIWH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHu4eckne yCTporuCTBA U TEXHOJIOTUYECKHE MPOIECCHl: MHAYKIIMOHHAS N1€4b, COJIEHOU, 3alIUTa OT
3JIEKTPU3ALMY TeJl IPU IBM>)KECHUU B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.



Habmtoienue siBieHust 371eKTPOMarHuTHOM MHYKITUH.

Uccnenoanue 3asucumoct I[1C UHAYKIUU OT CKOPOCTU U3MEHEHUSI MArHUTHOTO TIOTOKA.

IIpaBuiio Jlenna.

[Tanenne MarauTa B aIIOMUHAEBON (MEHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUH.

Uccnenoanue 3aucumoct 31C caMOMHIYKIIUK OT CKOPOCTH M3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue sBI€HUS JIIEKTPOMArHUTHOM WHIYKIIUH.

Omnpenenenne HHAYKIMA BUXPEBOTO MAarHUTHOTO MOJIS.

UccnenoBanue siBIEHUS] CAMOUHTYKIIUH.

COopka MoieNH NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHast cucrema. CBoOOOAHBIE KOJIEOaHUS.

lapmonnueckue konebanus. KuHemaTudeckoe W JUHAMHYECKOE OIHKCAHUE. ODHEPreTHYECKOE
ONKCaHue (3aKOH COXPAHEHUs MEXaHWYEeCKOW sHepruu). BoIBoA TMHAMUYECKOro ONMMCAHUS TAPMOHUYECKUX
KoJIe0aHUM U3 UX SHEPreTHUECKOro M KHHEMATHUECKOTO OMHUCaHUS.

Amrutyna u ¢asza konebanuii. CBs3b aMIUTMTYABI KOJEOAHU UCXOMHON BETUYHUHBI C aMILTUTYaMU
KOJICOAHUH €€ CKOPOCTU M YCKOPEHHUS.

[Tepuon u gacrota kosebanuid. [lepnom Maabix CBOOOTHBIX KOJEOAHMI MaTeMAaTHUYECKOTO MasTHUKA.
[Tepron cBOOOIHBIX KOJIEOAHU MTPY>KUHHOTO MAasITHUKA.

[lonarue o 3aryxaromux kosiebaHusx. BeiHyxaeHHble konebanus. Pezonanc. PesonancHas kpuBas.
Bnusiaue 3atyxaHus Ha BHJI PE30HAHCHOM KpUBOW. ABTOKOJICOaHUSI.

TexHuuyeckue ycTpoiiCTBa U TEXHOJIOTMUYECKHE MPOILECCHl: METPOHOM, Yachl, Kauyeiau, MY3bIKaJIbHbBIE
WHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOrO ABUKCHHUS.

Habmoienne He3aBUCMMOCTH MEpHOJia MAJIbIX KoJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxalomux KoJIeOaHWW W 3aBUCUMOCTH TIEpHOJa CBOOOAHBIX KOJICOAHWUW OT
CONPOTHUBIICHUS.

HccnenoBanue xonebanuii rpy3a Ha MacCUBHOW NMPYXKHHE C LEIbI0 (POPMUPOBAHMS MPEACTABICHUI
00 uaeanbHOM MOENU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NpU KoieOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJEOAHUNH HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

N3ydenne 3aKk0OHOB JBUKECHHS TeJa B X0/1¢ KojeOaHui Ha yIIpyroM mojBece.

N3yueHue NBUKEHUSI HUTSTHOTO MasiTHUKA.

[TpeobpazoBanue F3HEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY bl 3aTyXalOMINX KOIeOaHuUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. dnexkmpomaznumnvle Koiedanus.

Koneb6arenbupiii KOHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HUICATBLHOM KOJIeOaTeIhHOM
KoHType. @opmyna TomcoHa. CBs3b aMIUIMTYAbl 3apsiia KOHJEHCATOpa C aMIUIATYJOM CHUJIbl TOKa B
KoJ1e0aTeIbHOM KOHTYpE.



3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOJieOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHuTHbIE KosieOanus. BeIHYKI€HHBIE AJIEKTpOMarHUTHbIE KOJIeOaHMsI.

[lepemennblii TOK. MOIIHOCTH NIEPEMEHHOTO TOKAa. AMIUIUTYHOE U ACHCTBYIOLIEE 3HAUEHUE CHJIbI
TOKa ¥ HAMPSHKEHUSI IPU pa3NuYHON hopMe 3aBUCHUMOCTH NEPEMEHHOTI0 TOKa OT BPEMEHHU.

CunyconaanbHbI NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTylmlka MHAYKTUBHOCTH B IIEMHU
CHHYCOMJIAJIbHOTO IEPEMEHHOTr0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneansublit Tpancdopmatop. [IponsBoacTBo, nepenada u NoTpedieHNE IEKTPUIECKON SHEPTHH.

OKOJIOTMYECKME PpUCKU TpU  MPOU3BOJACTBE  ANEeKTpodHepruu. KynpTypa  ucnosnb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue yCTpoilcTBa M TEXHOJOTMYECKHE IIPOLECCHI: 3JIEKTPUUYECKUM 3BOHOK, I'€HEpaTop
NIEPEMEHHOT0 TOKA, TMHHUHU JIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuusuiorpaMMbl 3I€KTPOMAarHUTHBIX KOJIeOaHHIH.

['eHeparop He3aTyXaOIMIKUX AIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenp 371eKTpOMarHuTHOrO reHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaHUS.

Pesucrop, karymika MHIYKTUBHOCTH U KOHAEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onanc mnpum mocinenoBaTENbHOM — COSAVMHEHUM  PE3UCTOpPA, KATYIIKM HWHAYKTUBHOCTH U
KOH/JIEHCATOopA.

VYCTpoiicTBO M MPUHIMIT ASUCTBUS TpaHchopMaTopa.

Monens IMHUY 3JIEKTPOIIEpEadH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yuenune Tpancopmaropa.

HccnenoBanue nepeMEHHOT0 TOKa 4epe3 MOCIEeI0BaTENbHO COEAUHEHHBIE KOHAEHCATOP, KaTylIKy U
pe3ucTop.

Habmtoienue 31eKTpoMarHuTHOTO Pe30HaHca.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31€KmpoMazHUMHbIE 60IHbL.

MexaHuueckne BOJIHBI, YCIOBUS UX paclpocTpaHeHusd. [lonepeunsle 1 mpoaoapHble BoaHEL. Ilepuon,
CKOPOCTh pAacCHpOCTPAaHEHHsI U JIIMHA BOJHBL. CBOWMCTBA MEXAHMYECKUX BOJH: OTPAKEHUE, IPEIOMIICHUE,
uHTephepeHIus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHNE OKPYXKAOLIEH Cpenibl.

OJIEKTPOMAarHUTHbIE BOJHBL. Y CIIOBUS W3JIy4EHHS JEKTPOMAarHUTHBIX BOJIH. B3aummHas opueHTanus
BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa »JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, MPEJIOMIICHUE, MOJIspU3auus, MHTepdepeHuus u
TG paKIus.

[Ikana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHeHNe 3J1eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMITBI paInOCBA3U U TeNIEBUACHMS. Pagronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHuueckue ycTpoHCTBa M NPAKTHUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI, pajap,
panuonpuEéMHUK, TEJIEBU30pP, aHTeHHa, TenedoH, CBU-neub, ynpTpa3ByKoBas AMAarHOCTUKA B TEXHUKE M
MEULHE.

Hemoncmpayuu.



OO6pazoBaHue U pacIpOCTpPaHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmoienue orpaskeHus U NpeaoMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIuu U UG pakiini MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

Hab6nronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTY/ION M 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH:  OTPaKEHHE, MPEJIOMIICHHE, MOJIApU3aLNs,
nudpakuus, tHTepdepeHIus.

OO6HapyxeHne HHPPaKpacHOTO U YIbTPapHOIETOBOrO H3ITyUYCHUI.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomuol, RPAKMUKyM.

N3ydenune napaMeTpoB 3BYKOBOI BOJIHBI.

N3yuenne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHEtHOE pacnpOoCTpaHEHUE CBETa B OJHOPOAHOW cpene. Jlyd cera. TouyedHBI MCTOYHMK
CBeTA.

Otpakenue cBera. 3aKOHBI OTpaxeHHs cBera. llocTpoeHune H300paKeHHH B TUIOCKOM 3e€pKale.
Cdepuueckue 3epkaia.

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTelb MPEIOMIICHHUS.
OTHOCUTENBHBIA MOKa3aTeab NpesoMieHus. [I0CTOSTHCTBO 4acTOTHI CBETAa M COOTHOLIEHUE JJIMH BOJIH IIPU
IIEPEX0/1€ MOHOXPOMATUYECKOT0 CBETA YEPE3 IPAHUILY pa3jieia JBYX ONTHUUECKUX CPE.

Xon nyuet B nmpusme. ucnepeus ceera. CloxxHbIH coctaB Oenoro csera. Lger.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroi moJTHOTO BHYTPEHHETO OTPaKEHUS.

Colwuparoue ¥ pacceuBarolue JUH3bL. ToHKas auH3a. DOKYCHOE PACCTOSIHUE M ONTHYECKas CHiia
TOHKOHM JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO PAacCTOSIHUS TOHKOW c(hepuyecKod JHMH3BI OT €€ reOMEeTpUU U
OTHOCHUTEJIBHOTO MOKa3aTes IPEIOMIIEHUS.

®opmyJia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon Jnyda, TPOILIECALIErO JMWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH.
[TocTtpoenne n300pakeHUl TOUYKM M OTpE3Ka NPSMON B COOMpAIOMIMX M PACCEUBAIOMIMX JIMH3aX U MX
CUCTEMAX.

Onrtuueckue mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCcKas CucTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast onrtuka. Marepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCJIOBUS HaOIONEHUS
MaKCHMYMOB 1 MUHUMYMOB B HHTeP(HEPEHIIMOHHON KapTHUHE OT JIBYX KOTEPEHTHBIX UCTOUYHUKOB. [Iprmepsr
KJIACCHYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus csera. Judpakunonnas pemérka. YcnoBue HaOMIOJEHUS TIIaBHBIX MAaKCUMYMOB MpHU
naJIecHU MOHOXPOMATHUECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoicTBa M TEXHOJOIMUECKHE IPOLIECChl: OYKM, JyNa, MEepUCKom, ¢oToammapar,
MUKPOCKOII, MPOEKIMOHHBIM ammapar, MpPOCBETICHHE OINTUKHU, BOJOKOHHAS ONTHKA, IU(paKIMOHHAS
peieTKa.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccenenoBanue npeoMIIeHUs CBETA.

HabmioneHre noiHoro BHYTpeHHEro oTpaskeHus. MoJienb CBEeTOBOIA.



HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MIIOCKOMApaIEIbHYIO IIIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mojenn MUKPOCKOTIA, TeIECKOIa.

Hab6nronenue natepdepeHIium cBeTa.

Habmoienue 1BETOB TOHKUX MIIEHOK.

Habmonenue nudpakiuu cera.

Wzydenune nudpakinOHHON PeIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTPA.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3aniu cBeTa.

[IpumeHeHre NOMAPOUIOB IS U3YUEHUS] MEXaHUYECKUX HAIMPSHKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

W3mepenue nokaszarens IpeJoMIIeHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BELIECTBA (HA MPUMEPE KUAKUX JIUH3).

N3mepenne poKyCHOTrO pacCTOSHUS paCCEUBAIOLIHNX JINH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[Toryuenue n300pakxeHUs B CUCTEME U3 IBYX JIUH3.

KoHnctpynpoBaHue TEIECKOMMUECKUX CHCTEM.

Habmonenue nudpaxyu, HHTEpPEepeHIINN U MOJIIPU3AIUU CBETA.

W3ydeHue nonaspu3aluu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydeHnue naTepdepeHIuu JIa3epHOro U3IYYEeHUS Ha ABYX LIESIX.

Habmronenue aucnepcum.

Habmronenue u iccnegoBanre AUQPPaKIMOHHOTO CIIEKTPa.

N3mepeHne 1iIMHbI CBETOBOM BOJIHBI.

[ToryueHue ciekTpa U3Iy4yeHus: CBETOMO0/1a IPH MOMOLTH TU(PPaKIIHOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienIHAJbLHOM TEOPHH OTHOCHTEIbHOCTH.

I'panunpl  NPUMEHMMOCTHM — KJIACCHYECKOM  MexaHuku. llocrynaTel  crnenvalbHOM — TEOpPUM
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. lIpeoOpa3oBanus Jlopenma. VYcioBue MNPUIMHHOCTH.
OTHOCHUTEIBHOCTD OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKpAIEHUE [UIUHBL.

DHeprusi U UMIYINbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

TexHuuyeckue yCTpoilCTBa W TEXHOJIOTMYECKHE IPOILECCHI: CIYTHUKOBBIE MPUEMHUKU, YCKOPUTETH
3apsHKEHHBIX YacTHUIL.

Y4eHn4yeckuil HIKCIIepUMEHT, 1Tab0paTOpHBIE pabOThI, IPAKTHKYM.

Omnpenenenne UMIyabca U SHEPTUHU PENSATUBUCTCKUX YacTUIl (10 poTorpadusiM TPeKoB 3apsyKEHHBIX
YacTUIl B MArHUTHOM TIOJIE).

Pa3nen 7. KBantoBasi pusmnka.

Tema 1. KopnycKkynapHuo-601H06011 Oyaausm.

PaBHOBecHOE TemuioBOe M3mydeHUe (M3IIydeHHe aOCOMIOTHO Y€pHOTro Tena). 3aKoH cMmemeHus Buna.
['unoresa [lnanka o kBaHTax.

@DOTOHBL. DHEPTHs U UMITYJIbC (POTOHA.

®otosppexr. Onbitel A. I'. CroneroBa. 3akoHsl (oTodddekra. YpaBHeHHEe OIDHHIITEHHA IS
dotoaddekra. «KpacHas rpanuma» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO IMOTJIOMIAIONIYI0 W a0COJIFOTHO
oTpakarolyto nmoepxHocts). OnbiThl I1. H. Jlebenena.



BonHoBeie cBoiictBa wactuil. Bomnsl ge bpoinsa. [[nuna BomHbl ne bpoitnst m pasmepsl oOiactu
JIOKAIIM3alUK JIBUXKYIIEHCS dacTuilbl. KopnyckymspHO-BOTHOBOW nyanusMm. Jludpakius 3JIeKTPOHOB Ha
KpHUCTaJUIax.

Crnemnuduka n3mepennii B Mukpomupe. CooTHomeHus HeonpeaenéHnocten [ eizendepra.

TexHuuyeckue yCcTpoHCTBa U TEXHOJIOTHYECKHUE MPOLECCHl: CIIEKTPOMETP, (POTOANEMEHT, (POTOAATUHK,
TYHHETIbHBI MUKPOCKOTI, COTHEYHAsI OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS MTOJIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Comnneynas Oarapes.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

HccnenoBanue goropesncropa.

N3mepenue nocrostHHoM [inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HAIIPSKCHMUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopaa.

[ocrynatel bopa. M3mydyenue u mornomeHue (HOTOHOB MpH TEpexoje aToMa C OJHOTO YpPOBHS
SHEPTYHU HA IPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEH SHEPTUM aToOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3llydeHue cBera. Jlasep.

TexHUYecKrue YCTPOMCTBAa M TEXHOJIOTMUYECKUE MPOLIECChl: CIEKTPAIbHBIA aHANU3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabnroneHne MMHEHYaThIX CIIEKTPOB.

Y CTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3IYyYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

Habmionenue nnHeiiuaToro crnekrpa.

HccnenoBanue crieKTpa pa3peKeHHOr0 aTOMapHOTo BOAOPOIa U U3MEpeHre nocTosiHHON Punbepra.

Tema 3. Quszuka amomHo20 A0PaA U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa I'eitsenbepra—MBanenko. 3apsn siapa. MaccoBoe uncio siapa. M30Tomsl.

PagnoaktuBHOCTB. AJb(a-pacnaja. DIeKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacnan. ['amma-uznydenue.

3aKOH paJuoOaKTHUBHOIO pacrnaja. PagnoakTuBHBIE M30TOMNBI B mpupojie. CBOMCTBA MOHU3UPYIOIIETO
u3NydyeHus. BnusiHMe paJnoakTUBHOCTH Ha JKMBBbIE OpraHusmbl. EcTtecTBeHHBIM (QOH u3IydeHUs.
Ho3umerpusi.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuiibl. JleekT Macchl sapa.

Snepuple peaknuu. Jenenwe u cuHTE3 snep. SAxepHeie peakTopbl. [IpoGnemsl ympaBisieMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJOTMYECKHE ACTIEKThI PA3BUTHUS AIE€PHON SHEPTETHUKHU.

Meroapbl perucTpaluu U UCCAEAOBAHUS JIEMEHTAPHBIX YACTHII.

@yHIaMeHTalIbHbIE B3auMoielicTBUsA. bapnoHbl, Me30HbI U enToHsl. [Ipencrasienne o CraHaapTHON
Mozenu. KBapk-TimroOHHAst MOJENb aipOHOB.

®usuka 3a npenenamu CtanaapTHOM Mozaenu. TéMHas MaTepusi U TEMHAs YHEPTHSL.

EnuncTBO U3nveckoil KapTHHBI MUpA.



TexHUuecKkrne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOILECCHI: JTI03UMETP, KaMmepa BuiibCcoHa, saepHbId
peaKkTop, TEPMOSIZICPHBIN PeaKkTop, aTOMHasi 60M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomaul, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETpA.

N3ydenne nornomieHus: 6eTa-4acTUll AITFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Otanbl pa3BUTUSA acTpOHOMHHM. [IpuknanmHOe W MHPOBO33PEHUYECKOE 3HAYEHUE AaCTPOHOMHH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 0OBACHEHUS IPUPOJIbI KOCMUYECKUX 0OBEKTOB.

Meroasl acTpoHOMHUYECKUX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEIECKOMbI, PAIUOTEIECKOIIbI,
BHeaTMoc(epHast aCTPOHOMHUSL.

Bun 3Bé3nH0r0 Heba. Co3Be3ausi, spKkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. MicTounnk 3Heprun ConHua U 3BE3].

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CHEKTPAJIbHBIM KJ1acC — CBETUMOCTBY. 3BE3/1bI
[JIABHOM  MOCJENOBATEIbHOCTU. 3aBUCHUMOCTh  «Macca — CBETHUMOCTBbY»  JJIs  3BE31  IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE NMPEACTABICHUS O MPOUCXOXKICHUH U
sBotonun CoJTHIA U 3BE3/]. DTambl )KU3HU 3BE3 .

Muineunsiii [1yts — Hama [Manaktuka. [lonoxenue u nemxenue Conuua B ['anaktuke. Tumsl ragakTuk.
Pannoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06ma. PasOeranme ramaktuk. Teopus bosbimoro
B3pbIBa. PENUKTOBOE M3IIyUueHHE.

MacmtaOHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HabGmronenuss 3BE3gHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN JUIS ONpPEICNICHUs TOJIOKECHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBEepHOro Moiaymapus 1 sipkue 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH M 3BE3AHBIX CKOTUICHHUH.

Du3nYecKUl NPAKTUKYM.

CrocoObl  m3MepeHUs: (U3MYECKUX BEIMYUH C HCIOJNB30BAHMEM aHAJIOTOBBIX H  HU(POBBIX
U3MEPUTENIbHBIX MNPUOOPOB U KOMIBIOTEPHBIX JTATYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHUTENbHBIE
MOTPENTHOCTH U3MEpeHUH Gu3ndeckux BermunH. O1eHKa TpaHull TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIIEAOBAHUI 3aBUCUMOCTEH (PU3MUYECKUX BEJIWYMH, MPOBEPKA
NPEUIOKEHHBIX THUIOTe3 (BBIOOp H3 pPabOT, OMUCAHHBIX B TEMAaTHYECKUX paslenax «YUueHUIeCKUil
SKCTICPUMEHT, JTA0OpAaTOPHBIE PAOOTHI, TPAKTHKYM).

O0o0mariee NOBTOPEHHUE.

O06o01IeHre ¥ cucTeMaTu3alys Colep KaHus pa3ienoB Kypca «MexaHukay, «MoyekynspHas (u3nka
U TepMOJMHAMUKA», «DNeKTpoauHamukay, «Komebanust u BONHB), «OCHOBBI CIEIUATHHOW TEOPUH
OTHOCUTENIbHOCTHY, «KBaHTOBas (hu3nKay, « AIeMEHThl aCTPOHOMHUH U aCTPODU3UKI.

Ponp pusuku m acTpOHOMUM B SKOHOMUYECKOU, TEXHOJIOTHYECKOM, COIMAIBHON M ATHYECKOM chepax
NESTENIbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKM M aCTPOHOMHUHM B COBPEMEHHOU HaydHOU KapTHHE MHpA,
3HaYCHHUE OIMCATEIbHOW, CUCTEeMaTU3UpYIOIeld, OOBSICHUTENbHONM M MPOTHOCTUYECKOH (yHKUIMN
(bU3UYECKON TEOpUH, Pob (HU3NIECKON TeOpuru B (GOPMHUPOBAHUU MPEACTABICHUN O (GU3MUECKON KapTHHE
Mupa, MecTo (U3MUEeCKOW KapTHHBI MHUpa B O0OIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUI O IPUPOJIE.



MexnpeaMeTHbIe CBSI3H.

Wzyuenne xypca ¢usuku yrioyonéHHoro ypoBHa B 11 Kiacce ocCymIecTBIsieTcs € Y4ETOM
COJIepKATENBbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTWKH, OWOJIOTMH, XUMHUH, reorpapuu u
TEXHOJIOTHUH.

MesicnpeOmemnvie nOHAMUA, C6A3AHHBIE C UYUEHUEM MEMO006 HAYYHOZ0 NO3HAHUA: SIBICHUE,
Hay4yHbId (akT, THMIOTe3a, (U3MUECKas BeJIWYMHA, 3aKOH, TEOpHs, HaON0/IeHUEe, OSKCICPUMEHT,
MOJICIUPOBAHKUE, MOJIENIb, U3MEPEHUE, MOTPEIIHOCTH H3MEPEHUH, M3MEpHUTEeNbHbIe NPHOOPHI, LUppOBas
nabopaTopus.

Mamemamuxka: peuieHre cucTeMbl ypaBHeHUH. TpuroHomerpudeckue (yHKIHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BEKTOpel M HX INPOEKUHH HA OCH
KOOpJMHAT, CJOXeHHe BeKTOpoB. [IpomsBonHbie »sieMeHTapHbIX GyHkimid. [IpusHakum momoOus
TPEYroJbHUKOB, ONPEAEICHNE TUIOMAAN INIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpudeckue sBICHUS B XKUBOU IPUPOJE, KOJIeOATENbHbIE JBUKEHUS B )KUBOH IPUPOJIE,
DKOJIOTUYECKHUE PUCKH IIPU NPOU3BOJCTBE AIEKTPOIHEPIUH, dJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLICH
Cpelipl, yIbTPa3ByKOBasi AMArHOCTHKA B MEULIMHE, ONTUYECKUE SIBJICHUS B )KUBON IIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEll, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CIICKTPAIHbHBINA aHAJTU3.

T'eozpaghusa: marauTHBIE 1OJIIOCA 3EMIIH, 3aJI€KH MarHUTHBIX Py, POTOCHEMKA 36MHOI ITOBEPXHOCTH,
ceiicmorpad.

Texnonozua: NPUMEHEHUE MOCTOSIHHBIX MAarHWTOB, 3JIEKTPOMAarHUTOB, 3JEKTpoJBUraTenb Skoodwu,
TEHEpaTOp NEPEMEHHOTO TOKAa, WHAYKLIMOHHAs I1€4b, JIMHUM JJICKTPONEpeay, IEKTPOABUIaTeNlb, paaap,
paguoNpHEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas OUArHOCTUKA B TEXHUKE,
NPOCKIIMOHHBIN anmnapaT, BOJOKOHHAsl ONTHKA, COJIHEYHas Oartapesi, CIyTHHUKOBBIC NMPUEMHHUKH, SAepHAs
JHEPreTHKA U DKOJOTUYECKHUE ACIIEKTHI €€ Pa3BUTH.

I[INTAHUPYEMBIE PE3VIJIbTATBEI OCBOEHHMA IIPOITPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3SOBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThbl OCBOCHUs yueOHOro npeamera «dusnka» JOIKHBI OTpaXaTb TOTOBHOCTb
U CIOCOOHOCTh OOY4YaIOLINXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH IMO3UIMEN JIMYHOCTH,
CHUCTEMOW ILIEHHOCTHBIX OpHUEHTAIU{, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINUX
TPAJULIMOHHBIM I[IEHHOCTSIM POCCHHCKOTO OOIIECTBA, pPACHIMPEHHE MKU3HEHHOTO OIbITa M  OIbITa
JEATEIIBHOCTH B TIPOLIECCE PEaIu3aliy OCHOBHBIX HAIPABICHUN BOCHUTATEIBHOM IEATEIBHOCTH, B TOM
YUCJIE B YACTHU:
rPasKIaHCKOr0 BOCIIMTAHUSA:
e Cc(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUM OOYy4alOMIerocs Kak aKTUBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIecTBa;
® [IPUHATHE TPATUIHMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U JEMOKPATHYECKUX IEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JICSITEIbHOCTh B HHTEpECaX IPa’kAaHCKOT0 OOIECTBA, y4aCTBOBATh
B CAMOYIIpaBJICHUH B 00pa30BaTeIbHON OpraHU3alINH;
e yMEHHE B3aWMOJICHICTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (YHKUUSMH U
Ha3HA4YCHHEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH.



NATPUOTHYECKOI0 BOCIIUTAHUS:
e chOpPMHPOBAHHOCTh POCCHUICKOM TPaXXTaHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;
® I[IGHHOCTHOE OTHONIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHUCKHX YYEHBIX B
obsacTi (GU3UKH U TEXHUKE.
JAyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHNUS;
® CrocOOHOCTH OLEHUBATh CHUTYallMI0 U TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTHU, B TOM YUCJIC B ACATCIILHOCTH yLIéHOFO;
® OCO3HaHME JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IYILErO.
ICTETUYECKOT0 BOCTIMTAHUS:
® DOCTETMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYILIErO
¢du3nueckoii Hayke.
TPYAOBOI0 BOCIIUTAHMS:
® UHTEpeC K pa3M4HbIM cepam NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
GU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOpP Oyaymeld mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
® TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMIO W caM00Opa3oBaHWI0 B oOjactu (u3ukm Ha
MPOTSKEHUH BCEH JKU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUS:
e cHOopMHpPOBAHHOCTH  JKOJOTMYECKOM  KYJIbTYpbl, = OCO3HAaHHE  TJOOAJIBHOrO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
® [UJJAHMPOBAHUE U OCYUIECTBJICHUE JCHCTBUU B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUA IIeJIei
YCTOI‘/JI‘II/IBOI‘O Pa3BUTHA YCTIOBCUCCTBA,
¢ paCHiupCHUC OIbITa ACATCIBHOCTU DKOJIOTHYECKOU HAIlpaBJICHHOCTU Ha OCHOBC HMCIOIIUXCA
3HaHUH 10 PU3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
(bU3UYECKON HAYKH;
® (OCO3HaHHUEC ILICHHOCTHU H&y‘-IHOfI ACATCIIbHOCTH, T'OTOBHOCTH B IIPOLCCCC HU3YUYCHHUA (1)I/I3I/IKI/I
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIYAbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:
® CaMOCTOSATENbHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
® OmpeleNTh LEJH AeATeIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUU UX JOCTHKEHUS;
®  BBIIBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCCMaTPUBAEMBIX (PU3HUECKUX SBICHUSX;
e pa3pabareiBaTh IUIAH PELICHUS MPOOJIEMBI C Y4YETOM aHalU3a HMMEIOIIMXCS MaTepHalbHBIX M
HeMaTepualbHBIX PECYpPCOB;
® BHOCHUTH KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LCJIAM, OLICHUBATDH
PHUCKHU TOCTIEACTBUNA NESATENbHOCTH;
® KOOpDAMHUPOBaTb M  BBIIOJNHATH PabOTy B  YCJIOBUSAX  PEAITbHOTO, BHPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
® PpPa3BUBATb KPCATHUBHOC MBIINIJICHHUC IPU PCIICHUU KU3HCHHBIX Hp06H€M.



Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MTOHITUSIMHU B METOJaMU (U3NIECKOI HAyKH,
BJIJICTh HABBIKAMH y4eOHO-MCCIIEIOBATEIBCKOW U MPOEKTHOW JESATETHPHOCTH B OOJIACTH (PH3HKH,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB pEIICHUs 3a1ad
(bU3HYECKOTO COAepKAHUS, TPUMEHEHHUIO PA3IMIHBIX METO0B MTO3HAHMUS;

BIAJCTh BHJAMH JCATEIBHOCTH TI0 TIOJYYECHHUIO HOBOTO 3HaHUS, €ro HMHTEPIPETAInH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX CUTYaIUsAX, B TOM YHCIE MPU CO3TaHUN
y4eOHBIX TIPOEKTOB B 00JIACTH (U3HKH,

BBISIBJISITh MIPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3MPOBATh 3a7ady, BBIABUTATh THIOTE3Y €€
peIIeHHsI, HAXOAUTh apTYMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh IapaMeTphl U
KPUTEPHH PEUICHHUS;

aHAJTM3UPOBATh TIOJTYYECHHBIC B XOJI€ PEIICHUS 33aJaud Pe3y/bTaThl, KPUTHYECKH OILCHUBATH WX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBHUTh B (OPMYITHPOBATH COOCTBEHHBIE 33/1a4ul B 00Pa30BaTEILHON JCATEIILHOCTH, B TOM YHCIIE
MIPU U3YYCHUH (PU3HKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLEHHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEEITEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a9H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMHU MOJTYYCHHS] WHPOPMAIMK (PU3UIECKOTO COACPNKAHUS U3 UCTOYHUKOB PAa3HBIX
TUIIOB, CAMOCTOSITETLHO OCYIIECTBIISITh TOUCK, aHANU3, CHUCTEMATH3AIMI0 W HHTEPIPETAIHIO
UH(POPMAIIAN Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHHS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpEACTBa MHGOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX WM OpPTaHMU3AIMOHHBIX 3a7ad C COOJIIOJCHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECypCOCOEpEKEHUs, MPABOBBIX W ITHYECKHUX
HOPM, HOPM HH()OPMAIIMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (PH3MUYECKOTO COJNIEPYKAHHS B PA3IMUHBIX (Qopmarax ¢ ydéToM Ha3HAUCHHS
uH(bOpMallMM M IIeJIEBOM ayIWTOpWHU, BHIOWpAs ONTUMAIbHYIO (OpMy TMpeACTaBICHUS W
BU3YaIH3aIiu.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH NESATEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/CTB;
IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUYaJIbHON paboThI;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JAEHCTBUM ¢ Y4Y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

IIPUHUMATD L€ COBMECTHOU JEATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATh ACUCTBHSA I10 €€
JOCTHKEHMIO: COCTAaBJIAThH ILIAH ACHCTBUM, PACHPENENATh POJIU C Yy4ETOM MHEHHUHM YYaCTHHUKOB,
00CyXIaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIAJa M KaKJOr0 YYaCTHHKAa KOMaHJbI B OOLIMIl pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;



npeajiaratb HOBBIC TIPOCKTHI, ONICHUBATL HUACU C MNO3UIMUH HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B PA3JIMYHBIX CUTYAlMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIe el cTBUS
Camoopranmnsanms:

CaMOCTOSITENIFHO ~ OCYIIECTBJISATh IO3HABATENBHYIO JIEATENBHOCTh B 00JMacTh  (U3HKH |
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIBHO COCTaBIIATh IIJIaH pELIEHUS PACUETHBIX M KAUECTBEHHBIX 3aJad, IUIaH
BBIMIOJTHEHHUS] IPAKTHYECKON paboThl € y4€TOM UMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAaILUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHUE;
OLIGHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMHUPOBAHHWIO M TPOSBICHHUIO JSPYIUIHMH B 00JacTH (DU3UKH, TIOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTEIbHbIN U KYIbTYPHBIN YPOBEHD.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

JaBaTb OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISAM;

BJIAJCTh HAaBbIKAMM I103HABATEIbHON pe(dIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUU U
MBICIIUTENIBHBIX ITPOLECCOB, X PE3YNBTATOB U OCHOBAHMIA,

UCIIO0JIb30BaTh MPUEMBI peIeKCUH TS OLICHKH CUTYAIH, BEIOOpa BEPHOT'O PEIICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3yIbTaTOB ACATCIbHOCTH;

IPUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce MOCTHIXKCHHSI JUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl 1O (DU3MKE sl YPOBHS
cpenHero oOmiero o0pa3oBaHUs y OOYYAIONMIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEJUICKT,
IpenoIararIui copMUpOBaHHOCTb:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE IMOIMOHAILHOE COCTOSIHUE, BUJCTh
HATIPaBIICHUS PA3BUTHUS COOCTBEHHOW AMOLIMOHAIBHOM cephl, ObITh YBEpEHHBIM B ce0€;
CaMOpPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEICHUE, CIOCOOHOCTh AMANTHPOBATHCS K AMOIMOHAIGHBIM H3MEHEHUSIM U TIPOSBISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHHIO IENH U yCIeXy, ONTHUMH3M,
WHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh SYMOIMOHATIBHOE COCTOSHHE IPYTUX, YYUTHIBAThH
€T0 MPH OCYIICCTBICHUHU OOIIEHHSI, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKMUBAHHMIO;

COIMAIBHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAMBATH OTHOIICHUS C IPYTUMHU JIFOJIbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIUKTEHI.

I[MPEAMETHBIE PE3YJIBTATBI



K xonny oOyuenust B 10 knacce npeaMeTHbIE pe3ylbTaThl HA YIIyOJIEHHOM YPOBHE JOJDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTD y O0YYAIOIINXCSI YMEHHU:

MOHUMATh POJIb (U3UKH B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, IKOJIOTHMUYECKOHM, COLMATbHOU M
ATUYECKON cdepax NeATeTbHOCTH 4YelIOBEeKa, pOJIb U MECTO ()M3UKH B COBPEMEHHOW Hay4HOMH
KapTHUHE MHUpa, 3HAUYCHHE OMHCATCIBHOW, CHCTEMATH3UPYIOIICH, OOBSICHUTEIBPHOU U
NPOTHOCTUYECKON (YHKIMIA (U3NUECKOM TEOpUM — MEXaHWKH, MOJIEKYISIpHOH (u3uku u
TEPMOJIMHAMHKH, POJIb (pru3nyeckol Teopurn B (OPMHUPOBAHMUU MPEACTABICHUN O (U3NUECKOH
KapTUHE MUPA;

pa3iauyaTh YCIOBUS TMPUMEHUMOCTH MojeNed (U3MYeCKUX Tel U TPOIECCOB  (SBIICHUN):
MHepLMaJgbHas cucreMa OTcuéra, aOCoMOTHO TBEPJOE Telo, MaTepuaigbHas  TOYKa,
PaBHOYCKOPEHHOE JIBI)KEHHE, CBOOOHOE TaieHNe, a0COMIOTHO yrpyras Aedopmariusi, abCOTIOTHO
yrmpyroe M abOCONIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIU Tra3a, KHUJAKOCTH W TBEPAOTO
(KpHCTaJNIMYECKOT0) TN, UACATbHBIN ra3, TOYSUHBIH 3aps/l, OJHOPOTHOE HIEKTPUUIECKOE T0JIE;
pa3nuyath YCJIOBUsA (TpaHHIlBl, OOJACTH) NPUMEHUMOCTH (HU3MYECKUX 3aKOHOB, IOHHUMATh
BceoOIMii xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTh HCIIOIH30BAHUS YACTHBIX
3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAaHUYECKHE TMPOLECChl M SBIICHUS, HCIONB3yS OCHOBHBIC
MOJIO)KEHHUST M 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHMYECKOTO JBUKEHHS, (OPMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOT'O [IBIDKEHUS, TNpeoOpazoBaHus [amunes s CKOPOCTH H
nepeMenieHusi, 3akoHbl HbIOTOHA, MPUHLUI OTHOCUTENBHOCTH ['anmuiesi, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS HMIYJIhCa M MEXAaHUYECKOW HSHEPTuH, CBSI3b PabOTBI CHIIBI C
U3MEHEHHEM MEXaHUYECKOM DSHEpruu, YCJIOBHs paBHOBECHS TBEPAOrO Tena), MPU 3TOM
UCIIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHUMOCTH
dbu3nUeCKUX 3aKOHOB: TIpeoOpa3zoBaHuil ['anmiies, BTOpOro u TpeThero 3aKkoHoB Hpl0TOHA, 3aKOHOB
COXpaHEHHUS UMITYJIbCa U MEXaHUYECKOM PHEPruu, 3aKOHA BCEMUPHOTO TATOTCHUS;

AHATM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLIECCHI M SBJICHHS, HCIIONB3YSI OCHOBHBIC MOJOXKEHUS
MKT wu 3aKkoHBI MOJEKYISIpHONU (DU3UKH U TEPMOJMHAMHUKHU (CBSA3b JAABJICHUS HACATBHOTO raza co
CpeHel KMHETHMYECKOW SHEpPruel TEIUIOBOrO JBMIKEHHMS W KOHIEHTPALMEH €ro MOJIEKYJ, CBS3b
TeMIEepaTypbl BEUIECTBA CO CPEAHEW KMHETUYECKOM SHEPruer TEMIOBOTO JIBHKEHHUS €ro 4acTHlLl,
CBSI3b JABJICHUSI MJCAIBHOTO ra3a ¢ KOHIICHTPAlMEW MOJEKYJI U €ro TeMIIepaTypod, ypaBHEHHE
MenneneeBa—Kianeiipona, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS DHHEPIUU B
TEIUIOBBIX MPOIIeccax ), MPHU 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BhIPAKEHNE 3aKOHOB, YKa3bIBaTh
yCIIOBUSI IPUMEHUMOCTH ypaBHeHUs Menaeneea—Kianelipona;

AQHAIU3UPOBATH U OOBSICHATD IEKTPUUYECKHUE SIBICHHUS, HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI
AJIEKTPOJIMHAMUKY (3aKOH COXPAaHEHHUsI AIEKTPUUECKOro 3apsia, 3akoH KyloHa, MOTeHIHaabHOCTh
AJIIEKTPOCTATUYECKOIO TMOJISI, IPUHIUIT CYNEPIO3ULIMH IEKTPUUECKUX MOJEH, MPU ITOM YKa3bIBast
YCIIOBHSI TPUMEHHUMOCTHU 3aKoHa KylloHa, a Takke NMpaKTHYECKH BAXKHBIE COOTHOILEHHUS: 3aKOHBI
Oma mig yyacTka Lenu U JJisl 3aMKHYTOM 3JIEKTPUYECKOM Lenu, 3akoH Jxoyns—Jlenua, npaBuia
Kupxroda, 3axonst @apazest Ui 3JIEKTPOIN3a);

OMKCHIBATh (PU3MYECKUE MPOLIECCHl U SIBJICHMS, UCIOJB3YS BEIUYUHBL MEpEeMEIIeHHE, CKOPOCTb,
YCKOpPEHHE, UMITYJIbC Tejla M CHUCTEMbl Tell, CHJIa, MOMEHT CWJIbI, JaBJCHUE, MOTEHLUUATbHAs
DHEprusi, KHHETHUECKas YHEPrusi, MeXaHU4ecKas dHeprus, padoTa CUibl, IIEHTPOCTPEMUTEILHOE
YCKOPEHHE, CUJIa TSKECTH, CUjla YIIPYrOCTH, CUJIa TPEHUS, MOITHOCTh, SHEPIUsl B3aUMOACHCTBUSA
Tena ¢ 3emiéil BOIM3K €€ MOBEPXHOCTH, IHEPIHsl YIPyrou aeGopmanuul mpyx UHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIIOTHAs TeMIieparypa Tena, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS SHEPTHUS



U7eaNbHOT0 OJHOATOMHOTO ra3a, paboTa MIeallbHOTO ra3a, OTHOCHUTENIbHAsI BIAXKHOCTh BO3JyXa,
KIIJ] nneanbHOro TEMJIOBOIO ABUTATENs; JIEKTPUUECKOE TOJIE, HANPSKEHHOCTD 3JIEKTPUUECKOTO
noJisi, HAnpspDKEHHOCTh TMOJIsE TOYEUHOIO 3apsifa WIM 3apsHKEHHOTO Iapa B BakyyMe U B
JIUAJIEKTPUKE, MOTEHIUAT JIEKTPOCTaTUYECKOTO MO, PA3HOCTh NOTEHIIUAIIOB, 3JIEKTPOABHKYIIAS
cuia, CWIa TOKa, HAPSHKEHHUE, MOLHOCTh TOKA, AIEKTPUYECKass EMKOCTh IJIOCKOT0 KOHJAEHCATOpa,
CONPOTHUBIIEHUE y4aCTKa LEMHU C MOCIEA0BATEbHBIM U MapaNIETbHBIM COSUHEHUEM PE3UCTOPOB,
SHEPTHUsl SJIEKTPUUYECKOTO MOJISI KOHIEHCATOPA;

OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (DU3MUECKUX SIBJICHUN: MEXaHUYECKOE TBUKCHHE, TETIIOBOEC
JIBIDKCHUE 4YaCTHUI[ BEIIECTBA, TEIUIOBOEC paBHOBECHE, OpPOYHOBCKOE JBWXeHHUE, auddy3us,
UCIIapEHUe, KWIMEHWE W KOHJEHCAlMs, IUIABJIEHWE W KPUCTAUIM3alUs, HaIpPaBICHHOCTh
TEIJIONepelaul, JJIEKTPU3alusl TeJl, SKBUIOTEHUHUATBHOCTh IOBEPXHOCTH  3apPSKEHHOIO
MIPOBOJIHUKA;

IPOBOIUTH HCCIEJOBAHUE 3aBUCUMOCTH OIHOM (U3UYECKOM BETUYMHBI OT JPYroil c
UCIIONIb30BAaHUEM TMPSIMBIX HM3MEPEHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH (PU3MYECKHX BEIMYMH B BHAE TpapuKoB C Y4ETOM
a0COTIOTHBIX MOTPEUTHOCTEN U3MEPEHU, AeNIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;
MPOBOJAUTH KOCBEHHbIE M3MEpeHUs (PU3MUECKUX BEIMYUH, MPU ITOM BBIOMpATh ONTUMAIIbHBII
METOJlT H3MEpPEHHs, OLIEHHWBATh AaOCOJIOTHbIE M OTHOCHUTEIbHBIE TMOTPEIIHOCTH TNPSIMBIX H
KOCBEHHBIX U3MEPEHHUN;

IIPOBOMTD OIBITHI 10 MTPOBEPKE MPEATIOKEHHOM THIIOTE3bI: IAHUPOBATh IKCIEPUMEHT, COOUPATh
HKCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYEHHbIE PE3yJIbTaThbl U JIeJaTh BBIBOJA O
CTaTyce MPeI0KEHHON THUIIOTE3HI;

coOuoaTh IpaBuiIa 0€30MacHOro Tpyla MpH TPOBENEHUH HCCIEIOBAHUNA B pPaMKax ydeOHOTro
JKCIIEPUMEHTa, MpakTUKyMa M Y4eOHO-HCCIEeNOBAaTENbCKOW W MPOEKTHON JAeATEeIbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHMUS;

pemarh pacu€THhIC 3a7a4M C SIBHO 3aJlaHHONW W HESBHO 3aJaHHOW (PU3WYECKOW MOJENbIO: Ha
OCHOBAaHWHW aHalM3a yCIOBUA OOOCHOBBIBaTH BBIOOp (PU3MUECKOW MOJIEIH, OTBEYArOIICH
TpeOOBaHUSAM 3a/1a4M, IPUMEHATH POPMYJIbI, 3aKOHBI, 3AaKOHOMEPHOCTH U MOCTYIATHI (PU3UUECKHUX
TEOPHIl MIPU KCIOJIB30BAHUM MATEMATHYECKUX METOJOB PEIICHHS 3a/ay, MPOBOJAUTH PAcuérhl Ha
OCHOBaHMM MMEIOIINXCS JAHHBIX, AHAJIU3UPOBATH pE3YyJIbTaThl W KOPPEKTUPOBATH METOJbI
pELIeHUs C YYETOM MOJYyUYEHHBIX PE3yJIbTaTOB;

peliath KayeCTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HaHWM W3 pa3HbIX pa3desioB Kypca
bu3MKKM, a TakKe UHTErpally 3HAaHUN W3 JAPYTUX HPEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKIIA:
BBICTPAMBaTh JIOTMUECKYIO LIEMOYKY pACCYyKICHMM C Omopod Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

UCIIONIb30BATh TEOPETHUYECKUE 3HAaHUSA Ui OOBSCHEHUS OCHOBHBIX TIPUHIIUIIOB PaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MPUBOJUTH MPUMEPHI BKIIaJa POCCHICKUX U 3apyO0ekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AQHAIM3UPOBATh U OIICHUBATH TIOCTEACTBUS OBITOBOM UM TPOU3BOJCTBEHHOW JIEATEIHHOCTH
YEJIOBEKa, CBS3aHHOW C (DM3WYECKUMH TPOIIECCAMHM, C TO3HMIIMN SKOJOTUYECKON Oe30MacHOCTH,
MPEACTABICHUI O PAlMOHAIBHOM HPHUPOIOINOIb30BAHUM, A TAK)KE€ Pa3yMHOM HCIOJIb30BaHUU
TOCTHIKEHUH HAYKH U TEXHOJIOTUHN AJIs JaIbHEHIIIETO Pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;
MPUMEHATh pa3IMyHbie CMOcoObl paboTel ¢ uHpOpManueld (UINYECKOTO COIEpKAHUSI C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH()DOPMAIIMOHHBIX TEXHOJOTUH, MPU 3TOM HCIOIH30BAThH



COBPEMCHHBIC HH()OPMAIMOHHBIC TEXHOJIOTUU Il TOWCKA, IepepaboTKU U TPEIbSIBICHUSI
yueOHOM W HAyYHO-TIONMYISpHOH WHGOpMAIUU, CTPYKTYPUPOBAHUS U  HMHTEPIPETALUN
uH(pOpMAIIUHU, TTOTYYEHHOW U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOTYy4aAEMYIO
UHPOPMAILIMIO W OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWH, Tak M Ha
OCHOBE aHAJIN3a UCTOYHUKA MHPOPMAIINH;

NPOSIBJIATE OPTaHW3AalMOHHBIE W TI03HABATEIbHBIE YMEHHUS CaMOCTOSATEIBHOTO MPUOOPETEHHUS
HOBBIX 3HAHUI B MPOIIECCE BHIMOTHEHUSI POCKTHBIX U YUeOHO-UCCIIEOBATENLCKUX padoT;
paboTaTh B IpyIIIE C UCIIOJIHEHUEM PAa3JIMYHBIX COIUAIBHBIX POJICH, TUTAHUPOBATh PabOTy IPYIIIEI,
palroHaTbHO PACIPENesITh NESTEIBHOCTh B HECTAHAAPTHBIX CUTYAlHsIX, aJleKBaTHO OIEHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMaTPUBAEMON MTPOOIIEMEI;

MPOSIBIISATh MOTHUBAIMIO K Oyaymied mpodeccroHabHON MesATENbHOCTH MO CHEIHAIBHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xonmy oOyuenus B 11 Knacce mpenMeTHBIE pe3yibTaThl Ha yrIIyOIEHHOM ypOBHE JOJDKHBI OTPaXaTh
c(OPMHPOBAHHOCTD y 00YYAIOIINUXCSI YMEHHU:

MOHUMATh POJIb (HU3UKH B SIKOHOMHYECKOU, TEXHOJOTHUECKOM, COIMATbHON M dTUYECKOU chepax
JeSITeIbHOCTH YeJIOBEeKa, POJib U MECTO (PM3UKHU B COBPEMEHHOW HAy4YHOH KapTHHE MHUpA, pOJb
aCTPOHOMHH B IPAKTUYECKOW JEATECIBHOCTH YEJNIOBEKA M JAJBHEHUIIEM HAYYHO-TEXHHYECKOM
Pa3BUTHH, 3HAYCHUE OMKMCATEILHON, CUCTEMATU3UPYIONIEH, O0BICHUTEILHON M MPOrHOCTHYECKON
GyHKUMH (U3NYECKOH TEOpUHM — BIIEKTPOAMHAMHKH, CIIEUUAIBHOW TEOPUH OTHOCUTEIILHOCTH,
KBaHTOBOH (hM3MKH, poJib (U3NUECKOH Teopuu B (POPMHUPOBAHUH MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOLIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABICHUN O IPUPOJCE;

pa3nuyarth YCIOBHS TNPUMEHUMOCTH Mojeled (U3NYeCKUX Tel U TPOLECcCOB (SBICHUN):
OJTHOPOJHOE 3JIEKTPUUYECKOE M OJHOPOAHOE MArHUTHOE IIOJsI, TapMOHMYECKHE KoJiebaHus,
MaTEeMaTUYECKUH MAasATHUK, WACaIbHBIA NPYXKUHHBIA MAasSTHUK, TapMOHUYECKHE BOJIHBI,
UcaNbHBIA KoJeOaTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOTO sJIpa U KBAaHTOBOM
MOJIEJIH CBETA;

pa3nuyarh YCIOBHs (TpaHMLBl, 00JAaCTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, ITOHHUMATh
BCeOOIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPAHUYEHHOCTb MCIIOJIb30BaHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH 3JEKTPOMArHUTHBIE MPOLECCHl M SABJICHMS, UCIOJIb3YS OCHOBHBIE
IOJIOKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKHM M CHEIHUATIBHOM TEOPUHM OTHOCHUTENBHOCTU (3aKOH
COXpaHEHHMsI DJIEKTPUUECKOro 3apsjaa, cuina Amnepa, cuna JlopeHua, 3aKOH 3J1€KTPOMarHUTHOMN
uHAYKIMH, npasuio Jlenna, csazp O/IC caMOMHIYKIIMM B JIEMEHTE 3JIEKTPUYECKOH IIEMH CO
CKOPOCTBIO M3MCHEHMsI CHJIBI TOKa, IIOCTYJaThl CIELHUAIbHOM TEOPUU OTHOCUTEIBHOCTH
DWHIITEHHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SIBIECHUS, UCTIONb3Ys MOJI0KEHUSI KBAHTOBOH
¢u3uku (ypaBHeHue DifHmTelHa 115 GoTodddekra, mepBolit 1 BTOpoil moctynatsl bopa, mpuHImn
COOTHOILIEHUS HeomnpenenéHHocteil ['elizenOepra, 3aKOHBI COXpPAHEHUS 3apsiI0BOTO M MAacCOBOTO
YKCeJl U DHEPIUU B SJEPHBIX PEAKIMAX, 3aKOH PaJMOAKTUBHOTO pacnaa);

ONHUCHIBATh (U3UYECKUE TMPOLECCHl W SBJICHUS, WCIOIb3ysd BEIUYUHBI: HAMPSHKEHHOCTD
JNEKTPUYECKOTO IOJIS, IOTEHLHUAN 3JIEKTPOCTaTHYECKOrO IO, Pa3HOCTh IOTEHIHUAJIOB,
JNEKTPOABIIKYINA CHJIA, WHAYKLIWS MAarHUTHOTO IIOJIA, MAarHUTHBIA IOTOK, cuia Awmrepa,
MHAYKTUBHOCTb, 3JIEKTPOJBIKYIIAs] CUJIa CAMOMHAYKLIMY, SHEPTUsl MAarHUTHOTO T0JIS1 TPOBOJAHMKA



C TOKOM, PEJIATUBUCTCKMM HMIYJbC, IMOJIHAS JHEPrusi, SHEPrusi MOKOs CBOOOIHOI 4YacTHIIbI,
SHEPrus ¥ UMITYIIbC (POTOHA, MACCOBOE YMCIIO U 3apsia Sapa, YHEPTHS CBSI3U Apa;

OOBSACHATP OCOOEHHOCTH MPOTEKAHUS (PUINYECKUX SIBICHUN: SJIEKTPOMAarHUTHas WHIYKIUS,
CaMOUHJYKIUS, Pe30HAHC, MHTep(dEepeHIHs BOJH, AUQPPAKIH, NUCIEPCHS, MOJHOE BHYTPEHHEE
oTpaxkeHnue, dotodnekrpuueckuii 3pdext (hotodrddekr), anpda- u Oera-pacmanpl sAep, ramMmma-
U3NTy4eHue sep, puzndeckre NpUHIMUIBI CIEKTPATbHOTO aHaTu3a U paboThI Ja3epa;

ONpENENATh HaIlpaBJICHUE MHAYKIUU MarHUTHOTO MOJIA MPOBOJHHMKA C TOKOM, CHJIBI AMmIlepa U
cunel JlopeHia;

CTPOUTH M300pakeHUe, CO3[1aBaeMO€ IJIOCKHM 3€pKajioM, TOHKOM JMH30M, U pacCUUTHIBATh €ro
XapaKTEPUCTUKH;

IIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMMYECKHUE IMOHATUSA, TEOPUU W 3aKOHBI JJI1 aHAIA3A U
00BsICHEHUST (PU3UYECKUX TIPOIECCOB, MPOMCXOMAIIUX B 3BE3/IaX, B 3BE3HBIX CUCTEMax, B
MEXTaTaKTUIEeCKON Cpefie; ABMKCHUS HeOSCHBIX TEJ, YBOJIIONNH 3BE3] 1 BeeneHHoi;

MPOBOANTH WCCIEAOBAHNWE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C WCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI, TPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTAThl MOTYyUYECHHOM
3aBHCUMOCTH (PU3WYECKUX BEJIUYMH B BHUJIE TPapUKOB C YYETOM aOCONIOTHBIX IMOTPEHIHOCTEH
WU3MEPEHHM, JIeJaTh BBIBOJIBI IO pE3ylbTaTaM HCCIIEI0BAHHUS;

MPOBOJAUTH KOCBEHHbIE M3MEpeHUs (PU3MUECKUX BEIUYUH, NMPU ITOM BBIOMpATh ONTUMAIIbHBIN
METOJT HW3MEpPEHHs, OLIEHHWBATh AaOCOJIOTHbIE KM OTHOCHUTEIbHBIE TMOTPEIIHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHUN;

MIPOBOAMTD OIBITHI 10 MTPOBEPKE MPEATIOKEHHOM THIIOTE3bI: IAHUPOBATh IKCIEPUMEHT, COOUPATh
HKCIIEPUMEHTANIbHYIO YCTAaHOBKY, AHAJIM3UPOBATh MOJYYEHHbIE PE3yJIbTaThbl M JIeJaTh BBIBOJI O
cTaTyce NMpeI0KEHHON TUIIOTE3B;

OMUCHIBATh METO/IbI MOJYY€HHsI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOuoiaTh IpaBuiia 0€30MacHOro TpyJa MpH MPOBEIECHUH HCCIENOBAHMNA B pPaMKax ydeOHOTro
OKCMIEPUMEHTA, NPAKTHKyMa H Y4eOHO-HCCIIENOBATENLCKOH U TIPOSKTHOW MIEATEIHHOCTH C
UCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PyAOBAHMUS;

pemaTts pacy€THBIE 3a7a4d C SBHO 33JaHHONW M HESIBHO 3alaHHOW (pU3MYeckoil Moneiblo: Ha
OCHOBaHUU aHaJM3a YCJIOBUA BhIOMpaTh (U3NUYECKUE MOJENH, OTBeYarolne TpeOOBaHUsIM 331a4H,
OPUMEHSTh (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTHM M TOCTYyJaThl (U3UUECKUX TEOpU MpH
UCIIOJIb30BAaHUM MAaTEMAaTHUYECKUX METOJOB PEIIEHHUs 3aJad, MPOBOJUTh Pacu€Tbl Ha OCHOBAHUU
MMEIOIINXCS JaHHBIX, AaHAIM3UPOBATH PE3YJILTATHl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHBIC 3aqaud, TpeOyrollue MPUMEHEHHUsS 3HAHW W3 pa3HbIX pa3felioB Kypca
bu3MKKM, a TakKe WHTErpalld 3HAaHUN W3 JAPYTUX HPEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKIIA:
BBICTPaMBaTh JIOTMUECKYIO LIEMOYKY PACCYy)KICHMM C Omopod Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

UCTIONIb30BAaTh TEOPETHUYECKUE 3HAaHUSA Ui OOBSCHEHUS OCHOBHBIX TIPUHIIMIIOB PaOOTHI
W3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MPUBOJUTH MPUMEPHI BKIIaJa POCCHIUCKUX U 3apyO0ekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHATM3UPOBATh U OICHUBATH IIOCTEACTBUS OBITOBOM W TPOU3BOJCTBEHHOW JEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C (DU3WYECKUMH TPOIIECCAMHM, C TO3HMIIMI JKOJOTHYECKON O0e30MacHOCTH,
IIPEACTABICHUI O PAalMOHAIBHOM HPUPOIOINOIb30BAHUM, A TAKKE€ Pa3yMHOM HCIOJIb30BaHUHU
TOCTHIKEHUI HAYKU U TEXHOJIOTUHN AJIs JabHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;



OPUMEHSTh PA3UYHbIe CIOCOOBI paboThl ¢ uHGpOpMaIueld (U3UIECKOr0 COICpPKAHUSA C
UCTIONIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH, MHpPHU 3TOM HCIIOJIB30BATh
COBpPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJIOTUU MJIsi IOMCKA, IMepepaboTKU U MPEabsBICHUSI
y4eOHOIl M  HAy4YHO-TIOMYJISAPHOM HMH(OpMAIMK, CTPYKTYpPUPOBAHUS U  HHTEPIPETALUuU
nH(pOpMaNNH, TOyYCHHON U3 PA3ITUYHBIX HCTOYHUKOB, KPHTUYECKH aHAIN3UPOBAThH MOTY4aeMYIO
MH(GOPMAIMIO U OLEHHBATh €€ JTOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOUIMXCS 3HAHWH, Tak M Ha
OCHOBE aHaJIN3a UCTOYHUKA HHPOPMALIUY;

NPOSIBIIAITh OPraHU3AIMOHHBIE W TIO3HABATEIBHBIE YMEHHS CaMOCTOSTEIBHOTO IMPHOOPETeHUS
HOBBIX 3HAHHH B IpoIiecce BHITOTHEHUS MIPOSKTHBIX U Y4eOHO-HCCIeI0BaTEIbCKIX PadoT;
paboTaTh B TPYIIIE C UCIIOJIHEHUEM Pa3JINYHbIX COLUATBHBIX POJICH, INITAHUPOBATH PAOOTy IPYIIIHL,
paLMOHATIBHO PaCIpEAesATh ACATENIbHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJeKBaTHO OIICHUBATh
BKJIa/l KX/IOTO U3 YUACTHUKOB IPYIIIBI B PELICHUE pacCCMAaTPUBAEMOM POOIIEMBI;

OPOSIBJIATE MOTHBAaLMIO K Oyaymied mnpogecCHOHAIbHOM MESATEIBbHOCTH IO CIEHHATbHOCTSIM
(UBUKO-TEXHUUECKOTO MPOQHUIISL.



MOIT BYolourguq I Tl Q1990€B D "BALOAIIOE KUHEOLI0D dI9HIRIodIY €¢
’ wy//sd
voIoTmL/ MHOMMMWMH\ HM M@MM I 0Z I9HUIITBIN J199OII1Id | 'BXUNBHUIOWAI |, s
POI9 TR/ 00Spat/:SNY I Sl nudodL HOMOORULIHMMOHABIAMIION 1990HI() '€
MOIT eMoLoUuIrguq

VININVHATONWdAL W VIUEN D BVHIBI AMAICOIN € Irareed

G¢ Aroreed o 010LY]
Y619 J./NT00Spatw//:Sdny I 01 OMHMHEXOW g BUHOHRAX00 19HOMEBE e
’ ’ :sd
VOI9THL/ M.HO”MNWMH\ HM M@MM I S BIrol olordadal exureL) €T
Y61911)L/n1I00Spat//:sdny 01 eUNEHH]T 7
MOIT eMoLOHIQUq
Y619 11JL/M100Spa W/ :sdly .
SIOI] BYoLONIH] I 01 BMUIBNOHUY] 184
VIUHVXAI ‘T 1rdreed
9 Arorreed o o10L)]
POIOTEIL/MT 00PNy 9 19rodndi BMHBHEON YOLOW UI9HhARH I'1
MOIT eMoLOUIQUq
[97OdUd1I BUHVHEOI YOLAW UI9HhAVH ‘T Iroreed
12d4ad 19.L00ed 19.L09ed
diH4IrRLegocedgo 01309 Knnediodu /1
IMINRULIRd]]  dgHIrodLHO)
(dragoddu) WAL M dordreed ONHEIOHIWHEBH a\
drHHOd LY C 40J8h 09.L)ILHUI0Y
JOVIFA 01

AUHVEOdUHVICO HOMXOHAhULVINAL




91 OLT HININVJIOdII O11 900Vh 04.LOdhUIrOX 4190
01 UMHBHE BUITBEULBNOLOUO U QUHIIIQ09()
9] Arareed o o10L)]
9] 9] WANULYedI HIDOORUEUD 'S
NAMALAVILI UIIDThUEUD °S 1d1ERd
¥S Ararreed omr oJ01)]
POIOTEIL/MT 00PNy 9 xerado x19HRureed € MIOT, %%
MOIT exoLourouq
’ wy//:sd
PoIdII3L/ MHOANNMMH\ MH M@MM v MOL UMOORMAINOIE€ UIIHHEOLOO] | Ty
’ wy//sd
voIoTmL/ M.HOMMNWMH\ HM M@MM v oIrol J0MOOhUALIAIC 'y
VININVHUTOdLINAICE b roreed
61 Arorreed o o10L)]

¥6191+3 /N1 00Spa i//:sdny

Mqroxadan




Ararreed o o10L)]

Y619 11JL/M100Spa W/ :sdiy
MOIT eMoLouIrguq

S

OLl)D [490H2() 1°¢

ULOOHYIIFALUDOHLO UNdOAL HOHII'VAITALD I990HDO0 “€ IraXeed

09 Arareed ol 0101
Y619114L/n1I00Spa t//:sdpy .
MOIT eMoLOHIQUq ! §C PO e
NI oospa w//:sdn I9HIr09d
vOI9IvIL/ paru//-sdny I 01 ez
MOIT BYo1ourguq OIMHLUHIBWOJLINOLE€ U OMMOORHHEXIN
’ wy//sd
ve191vL/ MHOMMNW@@H\ HM M@MM SI EWHEQOLrOM 9I9HLUHIBWOdINOIC T
VeIoTvL/ MMVMMMMH\ HM MMMM 01 EWHEBOIIrOM OUMOORMHBXIN 'z
I9HI'O9 U BUHVIAIrON T 1rdreed
LT Auareed o o101
POIOTHIL/MI00Spow//ScnNY I €1 BUIDNATHYA BBHLUHIBNOALMIC 1
MOIT eMoLoUuIrguq
VeIoTvL/ MMVMMMMH\ HM MMMM Tl OIrOII QOHLUH.IBJA I'1
VIUINVHUTOdLNAICE ‘T roreed
199d4ad 19.L00ed 19Lo9ed
dIgHgIdLEg0cdQ0 010g gnnediodn )
KM LIed[] dMHArodiLHO) /I G\
(dragoddu) WAL H dordreed ONHBIOHINWHEBH
dMMHHOdLIAIC 40J8h 09.L)IhHUI0Y

DOVICA 11




91 OLIT NNV JI0dII OII 400Vh 04.LOdhHMIrON 411190
01 gwodg soHadoso g
S Ararreed omr oJ01)]
400081 [ [ — ()] Miueu( eddAN UMHORAEN
ndn oxoHH9LadgoudI ‘ULOOHGIALEIY
ST BLI9UO0 U BUHRXAOI00 0J0HIoWradI Fi
QMHOIMQO0QO0 U KMIIBEULBWALON))
AMHAJOLION AMOIVIIIIOIO "L 1dreed
9] Arareed o1 0I0LY
9] 9] WAIMLIedI HIOOhUEUD 1’9
NANULAVII UUADThUEUD 9 1rTER]
71 Arrareed o1 0I0LY
POIOTEIL/MIO0SPOL//-SNY 21 minenpodroe 1 TUWOHOALO® I9LHOWALC I's

MOIT eMoLoUuIrguq

NMIUEN®Od LIV U UMINOHOd LDV IILHANWAICE S 1rdreed

§¢C Auorreed o1 010LY]
NI oospawy//:sd nuLoeh )
roIoIHL] poHIE s X19HdBLHOWAIrE€ U eA'E OJOHWOLE BIUEUD 4
Y619 11JL/M1"00Spa W/ :sdly .
MOTI BIoLOHIQH] S BNOLE BXHEUD v
Y619 11JL/AT00Spaw//:Sdny . WeHIoAT Hotomros-ondsTAxotudoyy Y
MOIT BIOLOUIQHYq

VINEU® BVAOLHVIN ‘b roreed




891 /AUNUOS/NINPITOOYISAWqI]//:SANy

BINALOU)) "QUHIXUAY! Q0MIhMNHEXIN

HOIOIIl ULOOHIIQLEJY
nodooruLMed 9 ‘edun

I 19HALdeY HOHRABH HOHHOWAAE00
unHegodnwdo g mmend orLoow
U 9rrod "oMueU ) g QUHRIOdUIAION
L0ATY%£04T%=111198q;210J91968.BEO-L9L9-8S0Y HURHIAE XUMOORUEN(]
-087F-15J9PS(0q/U0SSa[/NInpa JTOOYISAUITUIIUOD I nuHodomen HIooHmAdIOn
-AWIdPBIB UOSSI[//:sdNY EBHIIOLUOOHLO U BRHLOIIO0QY
L0AT%E04T%=111198q;212J9196BRED-L9Lq-8S0Y S —
- - . . > 0
IR TSSO TP RS RTNe? L mmoomond sumodaver gooon)
L0AT%£04T%=1113198q;212J9196BRED-L9Lq-8S0Y onend g tHoWudomoNe
-08J-15J9PS(0q/U0SSa[/NINPI JOOYISAUI TUIIUOD I U QUHATOIrge ‘I9rodudil BUHRHEOL
-AUIdPeI. UOSSI[//:SANY 9o0oon0dn g BudoaL u LtHOWHdaONE
L0ATY%£04T%=111198q;219J91968.BEO-L9Lq-8S0Y UHHOLHE
-08J-15J9PS(0q/U0SSa]/NINPI JOOYISAUITUIIUOD I XUMOOhHMEU( BUHREOWIIOOU I9TOLIN
-AWIQpBIL UOSSI[//:SdNy U BUHBHEOI TOLOW UIIHhABH
0TdC%£0dT%=111398q;98P3 301 1889-8S [ 6-FB) Y orodudi o
- - . 0 > .
w wSm%mQcommB\:..MMWMMMMMMMmMW\WMMMM ! ©3ALH BRHIUIBLHOWEIHA(D — BXMEUD
11o9ed
B 19roged omd I
115d4>d HHOhASH  JdhHMLMed]] oAl ) 010 exodA end 1|
diqH4IrRLegocedgo dragoddun draHHOd LB, erey odrLHO)] L .\
40J8h 09.L)ILHUI0Y N
JOVIFA 01

AAHVAOdUHVICH HOHhOdAOID




[T¥ 1/AUIU03 /I NP3 [OOYdSKW qI]//-SANY

"QUHOXMEY JOHUOHUIr0gnd )]

Sl

TT¥1/AU31000 /AT AP3 TOOYOSA q1]//- SNy

K1HOoendOT 3 WOIrIA
oI 0I0HHOMOdQ ‘BIrOL OMHOXHUE]]

14

9€09 [/AUSIUOJ/NI NP TOOYISAWqI]//:SdNy

mindedt xu 1 ”HOWAdE

L0 BUHAAOMOA ‘uro0doxd ‘reHnrdoox
9LO0WHUOHERE "EUHOIBII OIOHI'0Q0ED
onHAdOM) £ "OMHIITBL QOHI0Q04))

el

.09 [/1USIU03/NI NP TOOYISAW qI]//-SdNy

WOMHAJOMOA WIIHHKOLIOI
0 KUHO¥UEAT OIOHUOHUIOWEAIT
QUHEBOHUILIO d0MIdhU(ed |

4!

.09 [/1US1U03/NI NP TOOYISAW qI]//-sdNy

WOUHIAOMOA WITHHEOLOOII

0 QUHXUEY QOHUOHUIIOWE] |
“QUHAAOND £ *9100d0XMO BBHHOHOHIJA
‘ouHKMAY doHdowoHgrdoH

I

€8GG/AUdU0S/NINPI TOOYISAUT qI[//:SANY

hBITRE QUHOMIYJ ‘Ma100d0M0
Y UUHIMOWOdOI QUHAXOLL)

0T

€8GG/AUdU0S/NINPI TOOYISAUT qI[//:SANY

EUHOXHLT

oJoHuoHHIrOWEdn otoHdowoHged
QUHEBOMIIO J03M0ohU(Ded | ‘onHXKUEL
QoHuoHUIrOWEdI doHdoWOHg. J

LeHUI'dOOM MO0 BH MUINo0dI
X "9100d0M)) “OMHAMAIWAI] |
‘sudorxoed | ‘reHurdoox

MO0 BH UUIMIS0dIT 019 ‘UMhOL
noHdarendaren dorxog-okurre

IDIMHEXOW Uheree BeHIBdQO U
BeWEd] [ "BUHXUEY 0JOMOOhHHEXOW
9LOOHAIOLIUOOHL() "BLOROLO




JCLY LyFeIS]TL/U0SSS]/A531qNS /AT Apa ysa1//-SanY

20 "BdA [ HOMBE 'M100JAdIA I

144

P09 1//UNUO3/NINPI TOOYISAWqI]//:SdNy

edorrmoy

I9HOMEBE "9100d0MO KEBNOORUINOON
gedado[ [ "EOMMHIAID XITHHOLLOIANOU
XU U QL XI9HOIQOH OUHKUE]]

134

P09 1//UNUOS/NINPI TOOYISAW qI]//:SdNy

EUHAIRI OJOHIY0Q09)
OUHIAOMOA ¥ MLOIXKEKL BITU))

C

TH09 T AUSIU00 I NIPS TOOYOSAUT qIT//-SAnY

19008 HOHLAOHM 1
HOHHOMTRINERdI 9LOOHLHOIBENDIC,
"BUHOLOJEL 0JOHAUWOOd HOMEE

Ic

€ 10F/AUIUO0S/NI NP TOOYISAUI qI[//-SANY

BHOLOI9H 9O0HOMBE
OMHOHOWHAII BH heIee QUHOIIOJ
‘0 uunueondonAd numHUd |

0¢

€ 10%/AUdIU0d/NI NP [OOYISAW qI]//:SANY

BHOLOIT[]
HOXee UU1ad ] “Irol OMdIONOTONHEEY

61

€ 10F/AUIU0S/NI NP TOOYISAUI qI//-SANY

BOOBJA "BHOLOI9H HOMee Hodorg
“BITMD KRMIOIAGLONQTOHERJ "BIIU))

81

€ 10F/AUIUOS/NI NP TOOYISAUI qI[//-SANY

BLOROLO I9IINQLOMD
QI9HIIreUTIdOHUOY "BOIUITE |
UIOOHIIAIMOOHLO HUITHUA] |

"BIQROLO [IWOLOM) dI9HIIreNIIdoOH]]

"BHOLOI9H HOMee Uaadoy |

L1

L BIULBNOHIY,,
owal ou eroged KeHIrOdLHOY

91

OUHAdOMIA QOHIOII

U QOHALRLUNAALO0dLHI] "BLOLOBR

U Youdo[ [ *9100d0MO BRHUOHHUI U
ERLOILI L "ULOOHXAMO o1l SUHXUA]]




161S//UU0d/NI NP TOOYOSAW qI]//:SANY

OMHONUEY QOHIULNBIJ "BOIUALINU
KNHOHBAX00 HOMBE "BLOL BOIUALINU
OMHOHOWEH U LU OIIALINY]

133

161S//UU0d/NI NP TOOYOSAW qI]//:SANY

00en ed1HON UMHXKUEY

0 ewodoo ], “Mohol X19HAIrendoren
I[9NQLOMD 90BN dIHIY

“MOhOL XI9HIIreUdOIBIN I9INQLOUD
‘UMhOL HOHAIrendoreW J9IALINY]

43

L BIrAL
oIordodl BMUIBL)) “BMUWEHH]T,,
owal ou eroged KeHIrOdLHOY

Ie

heI’RE OUHOIMID J

0¢

/
L9LOLT/MeIS/0T LT/ U0SSa]/3Iqns /I ipa say//:Sany

BMOogoHged MUY BIOL

oJtordodl smoogoHged KMEOID £ "BIOL
ULOOKEL dLHOY] "Arroxr Amwordodr

3 XIIHHOXOIUII ‘IrUd QUHINKOL)

6¢C

/
LOLOLT/MeIS/0T LE/U0SS3]/33Iqns /I ipa say//:Sany

I9IMD ORAL [ ‘BUHAIedd
MO0 OHIIOLUJOHLO MITMd THOWOJA

8¢

/
L9LOLTATEISIOT L U0SS3[ AO3IqNS /I fipo YSal//SanY

eIOL oJordodr oMHIXMAY
QoH4IdLeIMedd U QOHIIIALBLIALIO] |
"0IrdL Q0IdodL OHLOII0JQY

LT

JTLLLY/e1S[968S /U0SSa[/10a1qns /I NP3 [sa1//-5d1Y

eromuxdy BIU)) "OMHILGRY
Q0MOdRULRLO0dIIY | "OUHAIgR]]

9¢

JTES L /HeIS 68 9/U0SSa[ 031 qnS /M fipa Usa1/ /-5y

9rodo

EUHOLAML10dII00 [MIrHO WOLQRA O QLRI
Y ULOONIMK € OUHOXKUE]] "BUHOdL
Irud 19rud U erodud] | ‘suHAdL vIrH))

14

BIRL




JO0S LT/eIS [T LT /U0SSaT/10a1qns /I fipa [sa1//-5d1Y

EMHOXOIO1I 9I9HIOH)() "T9LOLLIAL
orodudu o uuHAIrgRLOTAdII oULMdER ]

(44

L IMHEXOW € KUHOHRAX0) I9HOMEE,,
owal ou eroged KeHIrOdLHOY

It

7619 1¥3L/NT 0053 W//:SANY

HLOOMI'MK UOHIIBITH BIY UIAHdIq
OUHOHERd £ "KMHIGOHMIOL)
ONIAdIASH 1 omIAdI £

0y

7619 1¥3L/NT 0053 W//:SANY

nnIdoHE HOMOOhHUHBXOW KUHOHRAX0D
HOMEE "Irol I[9Na10u0 unidoHe
HOMOOhUHEXOW WOMHOHOWEU O IHD
XI9HII'BUITHOLOLOH 191008d 9eK8))
*9100d0OMO EBIOOhHMINOON K41ad |,

6¢

76191 ¥3L/NT 0053 W//:SANY

9100d0XO BBIOORUINOON

sedolrq 'BU.IdOHE KBHAIBUITHILO] |
"[ITUO QI9HAIBUITHILOLIOH

U QI9HILBUITHILO] |

8¢

7619 1¥FL/NT 0053 W//:SANY

IIhOL YOH4Irendoren
nnIdoHe HOMOOhULOHMY MMHOHIWEN
00 BWQd09 ], ‘BU.IdOHE EBXOOhULOHUY

LE

/
€STL61/MeIS/(6C9/U0SSI]F3qNS /AT TIP3 (SIS

I9I'M) 9LOOHINOIA ‘19IrMd 1910ged
ouHorrgeLdradn doxooruded |
"UUHOIMONJOI WOHROHOX

BH ¥ WOL'BW BH I9I(UD BLOOBJ

9¢

161S//U)U0d/NI NP TOOYOSAW qI]//:SANY

heres OUHIMIOJ

c¢

161 S/3UdIU0/NI NP TOOYOSAW qI//:SANY

XEIOLI XI9H9Ired LHOI

4 BO9IALINY BLHOWOW UMHOHBAX0D
0 QUHALgRLOTAd][ [ "UMhOL
NOHAIreUdoLBIN BOIIALINY LHOWOA

143




nonIdoHE HOMOORULIIHMY UOHIAdD

- S —— / 00 I9INQLOUD HONOOhUIWEHUTTOWdOL S
YSSSTEMRIS/TOTY/ [/A99lqns/nInpa“ysal//-sdny 19d£1edoLINOL HOHLOIr00QE 9EKE )
hBI'BE QUHOIIO €S
/16YS1/4181S/16T9/U0SS9]303lqns/nrnparysal//sdny LA onHoHERdA S0HEOHOQ (43
- edegoeu
/ ‘edoxoen ‘ewdaroen :g90903n0dnosu IS
¥ SSCTEAMRIS/THTY/UO0SSI[A0]qns/nInparysal//:sdpy
ouHaIrgeLoradu doxdonuded |
- BALOSIIog
/ WOELOORHUIOM WITHHEO.LOOI 0S
¥ SSCTEAMRIS/THTY/UO0SSI[A0]qns/nInparysal//:sdpy
0 9€BI WOHIIBAT € 1900010d 0]
/ RHOLIIrE]]
1SS ST E/MRIS/Z69/U0SSI[Ad3lqns/nInpa ysal//:sdny HoMeg “edAredonINOL KBHIOIr00QY 6v
7 hBI'BE OUHOMIQJ "eHOdHoIIRINy]
Y SSSTEAMEIS/THTY/U0SSI[30]qns/NInpaTysal//sdny -REIDIAIHIIN dMHOHERd i
/ I9HOMBE QME0E. | €8I UIGHILBIT] Ly
¥ SSCTEAMRIS/THTY/UO0SSI[30]qns/nInparysal//sdpy
/T9S1/41818/8686/U0SSI]30alqns/NInpaTysal//sdny hel'ee SMHAMId] 9
BHUO9IAY] BR[| "oMdddoHdaed
/T9t S 1/41B1S/868S/U0SSI]399lqns/NInpaTysal//:sdpy . Sy
gogord [, “edAredonma,
odrrerogy KBHHEOLOO]]
7008 L1/M®1S/T ¢ LT/U0SSI[Ad3lqns/nrnpa ysal//:sdny "B4LOQIIIOE 091O9RUIOY "(G0NOLR) AL
rAxoron 1[9doweed U BOORIN
BALOJMIAY ITMLORh KUILOUIONHREL
/008 L¥/MeIS/TT Ly/U0SSI[303lqns/nrnpa-ysal//:sdny u suH¥UAr doryedey ‘1rox xmardodr IS %

U XWX ‘X19Heedgooger onHo0d1)

QUHNKHUAY
soxogonAodq ‘susApduly * 1IN




QUHIAINOUKITY "OMUINEHUITOWdOL

POIOIRIL/M00SPa /SNy 4 eroged seHdeLHOWIIC <9
SSEIAF00L LI-TECE-S05% 1900010d 1T OMOORULIBLOJH
TG T09 [G 3% U0SSa] AT ipa 00oSKTFIaTI0D U QMMOJhHULBLOUERL) "BERI 19
A TTpEoE TSSO SA OJOHYIIBITY OJOHWOLBOHIO MUIdoHE
NOHHOALAHE K'Y JuHOXedIdg
nnidone HOHHOALIAHE
Y619 1JL/AT00Spaw//-SANy BIY ouHOXedadg 1 eHOdHOIIRIY] 09
-BEOOIIOTHON OUHOHERd £
UIYOW UOLE ULOOWHHIWUAILI
Y6191 L/n100Spa w//:sdny BULOL) £ "OMUINBHUIOWdOL 65
4 BERI OJOHIIBOTH 91T OJN
0Td2%€0dC%=1111980(, L86 LI LTIV 9-9vL8-CS61 01109d0Hged AWOEOLTIAL X IINILOUD
-PQE6- 1898/ /UOSSI[/NI NP [OOISAUI TUIUOI 71 suneaerad seHarogenodnone)) ]S
-AUIdpedB UO0SSI[//:Sdny ‘IIUWNEHUTOWAAL OIrBhBH Q04doUAH
OHE0dA WOMOORHULIONOOdHIN
BH Q9 XUIIOIREIIOULIO ‘HUhULOE
01dC%€04T%=I11N8Q;LBO6LIRI LIV OVLE-TS6Y KMHOREHE OUHIAdD MeX ITNOLOMO
-PQE6- 1898/ /UOSSI[/NI NP [OOISAUI TUIUOI 171 1adrowede]] ‘1adroweden LS
-AUIdpede UO0SS[//:Sdny OMHHJJLAHE U QUHIIOHY TIWOLOUD
71 BUT UALOLOA XUHITIOHE QUHBIRE
"BINOLOMD BBXOORMWEBHUITOWD |
WA 1990HDQ),
owaL ol eroged EeHIrodLHOY 9%
WA 990HO(),, QWAL OLI UMHBHE -

EUMBEULBNOLOND U QUHIIMQO00()

NHU1OBh 99 KUHXUAY
0J09O0IML OJOHIIALBIIALIOIN




1768¢99v011 [-CoP8-9PTY

71D ‘HUIIeW

000019 ¥eX Bherodonorma |,

“BJC0~ € [F L9681 /UOSSI] /NI NP JOOYISAUITUIIUOD XI990ILIOL BME1OUSY 1[unIHud] | 0L
-AWIOPBIR UOSSI[//-SANY
g0009n0dn xigHrodudin
oﬁmm,§mommﬁxvntbxomg&%ﬂ@wﬂofm-oow@-@%v aroonnzedgoof] ‘goooatiod
“I891-1E0LYE8/UOSSII/MITIPS [00UISAUITUAUOD XI9HO990HgRdOH U XI9HOdg0HaRd 69
-AWIOPBIR UOSSI[//-SANY
B miuweHnrowdar Hoxee nodorg
633196021599-PTe-1161 I9NQLOMD |7 [, nuIdoHe
-Z2R€0-JPTF9696/U0SSI[ /NI TP JOOYISATI JUIIUOD NOHHOJ1LAHE KMHOHOWEM 19don {9
-AWIdPBIB UOSSI[//:sdNY yex e1oged U 19IOITIOL O9LOJRULOY]
3189 - -£qQo
S e N rowe ydor;
*200010d1I WOHLBQRUI'E QO QULEHO] |
-AWOPeI’ UOSSI[//:SANY
I O T R TS el
ndil 19LOIIAL BALOORUION LQhOR]
-AWIOPBIR UOSSI[//-SANY
RAULIIOL
6391960C1599-P3Te-v16t1 EUHRAOID BLOLIIOL BBHILAY £
-Z2R€0-FPTF9696/U0SSI[ /NI NP TOOYISAUI JUIUOD "BALOQMMIE ULOOMNQOLIJL BeHAKIIOW G9
-AWIQpBIL UOSSI[//:SdNy M KRHILQY £ "BIAL 9LOOMNQOLIII T,
"[9LOIIIOL O4LIJRUIOY
- —_ OUHORAI'EN
POIOIRIL/MI00SPa /SNy ‘9100HI0g0d IO IAL ‘BUIDIOGHOY] 9
19200ed EHOMA809 €39 I9NILOUD
Y6191{FL/NT00Spa w//-sdny 71 nnidone noHHOd1LAHE BMHOHOWEH €9

omnedrenrr-Ad
eH eooonodu Axudedr on mroged




-€199-$29q(0.Lq¢/U0SSI[/NI NP [OOYISAW JUSIUOD

9LO0OHXReL'd BBHII_LUOOHLO

-AWIQpeIL UOSSI[//:SdNy U KBHLOIIOOQY "BXAIE€0d 9LOOHXRIE 6L
HLOOMIMX 9 BUHOIrdel 1O
sUHOIMY 19dAredonimor 9roonmonges
“edell OJOHHONIIIOBH BNQI00
PYRLYOLEL09980997C80Y L0 9LO0NHONEREIH XU ‘1adAredonmoL
-€1/8-99()PA£aB/UOSSI[/II NP JOOYISATI JUJUOD F R ——— 8L
-AUIapeoLUOSSI[//-sdnyg EUHAI'geY U ULOOHLOLII
9LOONUOUERE KBHHOEL1OORhEY ‘[aden
QIIHHOIIIIOBRHOH U JIIHHOIIIIORH
BYREYOLEL099-80°9-C801 suHedocedgooden BLOITIOL
-€1/8-99()PA£aB/UOSSI[/NI NP JOOYISATI JUJUOD KBHALAY £ "OUHOLMUN U dUHJdeLO]] LL
-AUIdpEedB UOSS[//:Sdny "EUITBOHOTHON U duHedocedgoode||
JAHUIITEN
QI990LId |, "BXMWBHUIOWAS T ,, 9/
owaL ol eroged EeHIrodLHOY
JIHUIITBW 91990IId ],
"BMUWEHHTOWQ ], OWOL Ol UIMHBHE Sl
EUMBEULBNOLOND U QUHIIMQO00()
hBI'BE QUHOIIJ vL
19170do nomoiexAdxo
Iv68£99v01y1-2oP8-9PTy OMHOHEeKd.IBE 04O |, "UALALBINEN
~8JZ0-€ 1FLP68 [ /UOSSI[/NINPI [OOYISAUIIUIUOD XI9€OIIDL BMHRHOEIIOLIOH t
-AUIdpedB UO0SS[//:Sdny
I91MILIOR QUMOORUIOLOME
heres OUHIMIOJ L
1768¢99v011 [-CoP8-9PTY ondey]
—BJZ0-€ [JL268/UOSS3[/NI NP TOOYISATI JUJUOD IL

-AWpeoe UoSSa//:Sdny

711D QUHORBHE QOHILBINHINBIA




o19HIBIOd IV, OWOL Ol UMHBHE

BUITBEULBNOLOUD U QUHIIIIQ09() 63
eoere] BrAWdo@d "ULOONTMX
019100HXdog011 HOHHAIraN 3O oI
OMHOIrgR]] "BMHIIE JI9HAKIITHIIRY] 88
"QUHOXE1RH JOHLOOHXAod0] |
heres OUHIMIOJ L8
BPO[a[BaEOPO-11C9-9611
-39/ P-9/ SPSP() £/UOSSI/NINPI JOOYISAUI TUIIUOD BOHEIBQ 0JOHOIIAL JUHIHERd £ 08
-AW3peIe UO0SSI[//:sdny
xeroxadon xiggoced
POI9TEIL/NTO0SPAL//-SNY 4 nu1done ouHeaocedgoad] | ot
BALOJMIOY
MUALOBh UUHBQIIOY XI9E0LIOL
POI9THIL/NTOOSPI//-SNY wenHOWdRIHY ‘IrdL X19rdodar v8
U UOLOOMIMX duHodumoded 204901 |,
nnrewdodar
XUIAdIA 1rorad]] “eIH(O] IUATOIN
POLOTHIL/MTO0SPoW//-SCnY "IUEY) "OULIBXO U QUHINKELOBJ 2
"errdl oJordar unmenwdopoyy
9988PoBCLEOI-LPI8-6SPY KUITEWHINQA D)
-8/ G- 1P68.90(/UO0SSI[/AT NP [OOYISAWT JUIUOD "EMHOLrGRII BLOIIIOL KBHILOX 4 78
-AWIdPBIBUOSSI[//:sdNy "BUITBEULTRLOUAN 1 OMHOLgRI] |
SQSqTP9qeHI-0S LB [’ gourerLondy 41010499
-7 £98-]BJCQBCA/UOSSI[/NI NP [OOYISAT JUJUOD BULIOdLOSUHY "BIrdL d9H(pdowe I8
-AW3peIe UO0SSI[//:SdNy 1 omoorurreLdndy oraxr sordd],
hBI'BE QUHIMDJ 08

9L9£Q 179998 [-8PP8-S681




S08IJYESOPO-LPEA-8SEY

OUHXEdIIBH
U 90IBUITHOLOL ILO0OHER ]

"PIPO-PLSBHJH/UOSSI/MI TIPS [OOYISAUUNUOI "BIrOL OI0MOdhULBLIOdLNAIE L6
-AUIdPeI. UOSSI[//:SANY
9LOOHILBUITHILO] |
orron
C1¥CSL9780ST-26S6 P Q0M99RrUdLAIrE€ QOHIOdOHIT() “BIrOLI
-08S¢-SAIqT [ £G/UOSS[/NI NP TOOYISAUW JUIIUOD 0I0MOdRUdINIIrE ULOOHHYXEAIIRH 96
-AUIdpEedB UO0SS[//:Sdny UUHU[[ "TBdes UI9HQOd] | “BIrom
0I0MOdhUdLINAIre 9LOOHHYXEdAIIRH
F6 O T AFO0Spa ST 19rsdes oudonRudiNoIE BH >
QUELOUAY OJF "OLrOLl J0MIIhUALINIE
hBI'ee QOMHOMS J 76
-vmmm-owhow@ho\commow\w_m.Wwwwwow%wﬂ%huw%mww BHOLAY HOMBE ‘19UEdRE Q19HRORO |, 6
‘gorsdes oUdLONOTONHREY
-AUIdPeI. UOSSI[//:SANY
OT9JeEERITIE-19P6-2SF eredes o1oMoonudLINoIE
-8G60-8FCLPeJ/UOSSI[/NINPI JOOYISATI JUIUOD BHHOHRAX00 HOMRY ‘TEdRE 6
-AUIdpEedB UO0SS[//:Sdny AMOORUAINAIrE HIIHdBRLHOWALC
mIMHYogoduArron
O13JecERITIE-19P6-2SF u mindoreny ‘mmHrogod] |
-€G60-8FCLPHEJ/UOSSI[/NINPI [OOYISAUIIUIUOD ‘gorkdes Xm0drudINAIE 16
-AUIdpEedB UO0SS[//:Sdny errud ed|] ‘wedes uUIORUALINIIC
"BUHOIrgB0dII 90 U oL BuIeendiNarg
Jaroxadon slgosed
“BELOIIOE EMHEOL00) d19HIRIodIY 06

owal ou eroged KeHIrOdLHOY

Jaroxadon
o1990ER P "BALOIMSE KUHEOLIO0D




v619113L/nIr00Spa w//:sdny QUHOHUIIO00 dOHIIALBIONIO] | 01
40dOLBOHOTHON
’ ’ sd
POIOTRIL/MTOOSPOT//-SANY OUMHOHUIID00 Q0H4IrdIIrede] | LoT
GI1972q0[9¢TE- 16981 ¢ey ©dOLBOHOITHOM OJ0MOOLI
-8B0Q-29[ SP(Jd/U0SS/NI NP JOOYISAUW JUIIUOD 9100MNQ0dINAIC "BdOLEOHOTHON 901
-AW3pede UO0SSI[//:sdNy 9100MWQ0dINIE "dOLBOHOIHOY
_ S mmwwmwm%owwmﬁ%mw o101 NOXOSRHIELOOALNAITE
r9I6184)0L/ g ZMoMmoMcgmow\\.MEE a4 mnHrogoduirron u mwindixoreny 501
£TPTYOI120L m\.»mﬁ ©648y gorsdes knosgoHard ougOId £ *AIrOII
- - 05" :
COPIIOIBYIL/UOSSIN/ E>MMMMMMMWMW\H\MHMMM WOMOORMLELO0dINAIE g IMUHIT0g0d] | 0l
HLOOMOOIIT
. __ HOHROHOM00Q HOHHAXEdJRE
YOI TH}L/NTOOSPI /SN ondowonged oro1 ‘edem Awga9o 2
ou o1oHHXEdeE oHdomwoHged AIrO] |
S 19doo nonnaxrdes ondowonged
Yo191HIL/ PoTt//-SEnY oo "ersdes 0I0HROROL JIrO] | cor
hBI'BE QUHOIIJ 101
MOIroll XIoohudIdoIe
YOI91IL/NIO0SPU//-Sny uneondonAo mumHud] | 001
KIFO1I 0IOMOORMLIBLOOdINOIE
Y6 1913L/0100Spa w//:sdny KI 9OIrRMITHOLON HIOOHSRd 66
U BI'OI ULOOHHYXEAIIRH 9€K9))
KIrO1I
50899 S6PO"LPLABS LY 0JIOMOORMIBLOOdINOIrE FBUITHALO] |
-P9P0-P I SS3FF/UOSSI[/NI NP [OOYISAW JUIUOD 86

-AWpeoe uoSSa//:Sdny

"QUrOI WOMOORMLRBLIOLIAIrE
4 erdee kn1doHe BRHIIBUITHOLO] |




-ATIdPeI. UOSSI[//:SANY ‘QoH4arrarreden ‘Q0HAIA1BIOTAIO0] | 0Z1
-JSOF-1.9997®d \commoﬁwmwmwm.mwwmwwwwmw%mww REIEE QUHAINA] "BaLOOIIoA 611
OMHOIraMLOdII00 QOHAIAY
-AUIdPeI. UOSSI[//:SANY
EUHOhQ)
OJOHROdOIION UIRIIOLTI U I9HULY
POLOTHIL/MTO0SPW/-SCNY 019 1o exuHI0og0d o10HTOdOHIO 811
EUHOIrgM10dI100 9LO0NHOUERE
BqQepLo -€pag-o
ST ﬁmoooo\sommB\WWWMWOQO*HQN@MM.HMBMMW OMHAIANLOdII00 90MORNdINAIC T
"MIIOT BMLOBRA BIT BW() HOMEBE
-AUW3PeIe UO0SSI[//:sdNy
orre
POI9TEIL/NTO0SPAL//-SNY U QUHXEdIBH "BMOL UHHROLO] ot
BOL 0I0M09RUdINOIE OJOHHEOLOOI
¥6 191 1J./NT00Spau//:SAny KWHEBL0gLOOIIAD BUEOLD £ SI1
"MOL UI9HHEOLOO][ [ "BMOL BI'))
, 011 Q0MdoRudINAIC,,
owal ou eroged KeHIrOdLHOY il
QLo
Q0MOORHAINQIEC,, QWAL Ol UMHBHE €11
EUMBEULBNOLON) U QUHIIMQO00()
hBI'BE QUHOIIO 48!
P TO TR /AT00Spo T Sag Q101 WOMO9RHUdINOIre WOHOdOHITO -
4 I[9NIMLOBh HOHHOXEdRE OMHOXME]]
hBI'BE QUHOIIO 011
edO1BOHOTHON
Y61911}L/n100Spa )/ sd)y 601

oJoHHMKEdeE BUIdOHE

g90doIBOHOTHON




helres QUHIMId J €€l
BI0L
FOIOTH}L/NTOOSPI /SNy OJOHHEOLOOII U1 g dOLBOHOTHOY Cel
Y6191 L/NI00SpaTu//:sdny oUHEMIINEBE 90310d0Y] I€1
qEBOYLICPCPAILLA-TOEY
-Ge8P-8CLF [ £FP/UOSSI[/NI NP [OOYISAT IUIUOD BYOL BXMHROLOH 9LOOHIIIOIA 0€1
-AW3pede UO0SSI[//:SdNy
hBI'BE QUHIMJ 621
0SYIP6e9Y6eqe-coTe-1S 1Y LIST HOMooRudINAIE
"LPS1-£PqP9I9qE/UOSSA]/MIMPATOOYISALIIUAUO0D (MOLAHMIWERE) MOHION KLY BN() HOMBE 8¢l
-AUIdPeI. UOSSI//:SANY
0SYIP6e9Y6eqe-coTe-1S 1Y ENOL BNMHLOLOM
"LPS1-£PqP9I9qE/UOSSI]/MIMPATOOYISAUIIDIUO0D onHorrgn10diod 9oHHAAIAHE U DYTE Lel
-AW3peIe UO0SSI[//:sdNy
heres QUHIMId J 971
odorouead eH
BRIWOKLOYI9E ‘“9LOOHIIION EedOLIId ], SZ1
"BMOL 0I0MIhHUALINIIE€ ILOOHITIOIN
helres QUHIMId J vl
0989¢q2¢0165-9998-8801 PIHO[— BIAOX]T
"09°L-q8S L SES/UOSSII/MI P [00YDSAUIIUAUOD HOMEE “BMOL 0.J0NOOhUALNOIE BLOQR] tel
-AW3pPEeIe UO0SSI[//:sdNy
hBI'BE QUHIMIJ 44!
99PIE99069¢-£0Vq-T19LY edoaxduyy
-09J¢-99/,0p39/,/UOSSI[/NI'NPI TOOYISAW JUSIUO eruged] | ‘HoIAN XUMOIhUALIAIE 121

-AW3peoe uoSSa//:Sdny

XI9HHQIrd199sed 19hoR

9PI¢999069¢-c0vq-19LY
-00J ¢-99/9pJ9/ /UOSSI[/NI NP JOOYOSAU JUSIUOD

goMUHIrogodn
QUHIHUIID0D JOHHBIIIOIND




-PA€6-1CEELOB./UOSSI[/NI NP [OOYISAW JUIUOD

19dogudu o1goMMHI0d0dIALrO] | %l
-AWOPBIB UOSSI[//-SANY
L8OLIFLYIVI-O1L8-TS6Y YexmnTogodnAron
-PJE€6-1CEeLO8//UOSSI[/AT NP [OOYISAW JUIUOD O 34!
-AWOPBIB UOSSI[//-SANY
19dogudnr a19HWAANRY
“OWAAMEE g OL UMMOOhUdLINOIC el
qqe6e8691L9e-8S £8-BLAY
-J896-9FPL3LP [ /UOSSI[/NI NP [OOYISAUT JUIIUOD BINERL] [ "XBERI € MOL UMMOOhUALIOIC 1
-AW3peIe UO0SSI[//:sdny
00V6C9LLECATHR08-BC)t eeurodore yrr koreded
-P6II-£80999GS/UOSSI[/NINPI [OOYOSAUI JUUOD 19HOMES ‘dorurodidore xegermnoed ovl
-AUIdpEedB UOSS[//:Sdny u xedodaroed € JOL UMIOORUALIAIC
qroonurogoduxdoga))
£GB(95BS0199-9898-9(0Ct "XRIIRIOW 9 YOI UUNOdhUdINOIC
-£000-S9Z64S [2/UOSSI[/NI NP [OOISATI TUIUOD N — 6¢€1
~AUIAPESE UOSSI[//-Sc qroonurogod exoonudiyorg
,JOL UMMOORMALINOIE HIIHHEOLIO] ],
OWAL o1l eLoged BeHIIrodLHOY 8t
IO UMOORUdLNAIE
UITHHEOLJO] [, QWAL Ol UMHBHE LET
EUMBEULBNALOND U QUHIIMQO00()
IOL UMMOORUALYAI€ UIIHHEOLIO] ],
QWAL Ol helr'eE QUHIMY 9Ll
,JOL UMMOORMAINOIE HIIHHEOLIO] ],
OIWOL OII heIr'es QUHIMJ Se
0L UMMOORUALAI€ UIIHHEOLOO] ], pel

OIWOL OII heIr'es QUHIM J




nomoifaronsronged ouHodone],
WAL o1l WAMHLedII UUMOORUEUD

0ST

,019200d0X) OIrATTON

OIl HOHHEOLOOU 9 ULOOHXAdMO
OIl BIrOL EUHOXHUEY OUHORAE]],,
WAL o1l WAMHLedII UUMOORUEUD

(14!

,BUHIITeIl
0JIOHI'0Q08) BUHIAOMOA ouHodONE],,
WAL o1l WAMHLedII UUMOORUEUD

vl

JALOOMOO0IIIT
HOHHOINEH Ol UMHOXUEAY
WoHHodOMOAOHgRd WOHUOHUIOWEAI
ndu suHadoMoA anHadonel],,

WAL o1 WAMHLedII UUMOORUEUD

Lyl

,AL20d0X0 NOHHOEOHIN
BUHOITAAIIO 0191011 O BUHOXUEY
oloHdomwoHgedoH OMHORAEY],,
WAL ol WAMHLIedI UUMOIRUEUD

Il

LEOMHRIRY XI9HAOLOIIINOY
AMmonou Udil HURULRE XUMOOhUEUD
suHddowen 1adowud -oxueud

o poudoredogerr nogodpui

0 041OWOMEHE,, UK , godogudu
xigH4IrLndonen xiagoddui

U X1990JOL'eHE HIMOWOI udIr e3xoL
OJOHHEOLOOII HIIJN € KUHOXEAIIEH
U BMOL 19I'H) OUHOJOWEL],,

WAL ol WAMHLedI UUMOIhUEUD

94!

L8OLIFLYIVI-OrL8-TS6Y




, B9l BUHOLd eIl
I910IIOL UOHIIATA dUHIdOWE],,
WAL o1l WAMHLedII UUMOORUEUD

LST

HULOOMIWQOLTIAL
HUOHALATA dMHIdONEY],
WAL ol WAMHLedI UUMOIRUEUD

9¢CI

,BUHE01000 ¥nHoHgedA exdogod]y,,
WAL ol WAMHLIedI UUMOIhUEUD

99!

,AUd1LOuoronmnesd

WOJAduA ndir eoarAunm
EHHOHEdX00 QUHEBLOXIII],,
WAL ol WAMHLIedI UUMOIRUEUD

129!

,BHHAIMRdE 900 019IMOoIdNN

‘errol olordoal ¥moogoHged
UUFO0I0A QUHBLOTAIII],,

WAL o1 WAMHLedII UUMOORUEUD

13!

W(NDdLg

ULOOWHONgRE BLHIUIU(Deox
0J0€0IIA OHURHUIIE O

srHYAL erHOMIUP(Peox onHadomey],
WAL o1 WAMHLedII UUMOORUEUD

4!

Jaumendodar xu

Lo ‘oneedgo wogoHnedd u oHIXAI
€ XUIIOIBMUHEOE ‘ULI0IAdIA

MO ULDOWHOUIRE OUHRIOIIII]],,
WAL o1 WAMHLIedII UUMOORUEUD

IS1

L, M1O0MO0II HOHHOINEH
ou ex0Adg nnHXMEr ndu 19Irud




0199010 |, "BXUWBHUIONdD | ,,
OWOL OLI UMHBHE KUITBEULBNOLOUD
U QUHAMQO09() "ModA uigHadoedq

991

andoar
HOMOOhUILOHUN-OHABIrANOITON
I990HD(),,

OWOL OLl UMHBHE KUITBEULBNOLOUD
U QUHAMQO09() MOodA uigHadoedq

S91

L OIMHEXOW € KMHOHRAX0) I9HOMEE,,
QWAL Ol UMHEHE EUITRENIBINILOND
U QUHAMQO09() ModA ugHadocaq

12!

,Brral oordodr exuiel),
OWOL OIl UMHBHE EUITREULBNILOUO
1 QUHAMQO09() “M0odA nigHadaed

€91

JBMUNeHU]T,,
QWAL Ol UMHBHE BUITREULBRINILOUD
1 QUHAMQO09() “M0odA niaHadaea

a1

L BMULBNOHIY,,
OWOL OLl UMHBHE KUITBEULBNOLOUD
U QUHAMQO09() ModA uigHadoedq

191

Jeenrodiyore QUHIIOIIQRH],
WAL ol WAMHLIedI UUOIRUEUD

091

LgoHuHIrog0od BMHAIranLodIIod
OJOHILAYA oMHAdOWEY],,
WAL o1 WAMHLedII UUMOORUEUD

651

,doreoHarHON HoImexdoroo
‘UL 9 BMOL BUHBMOLOAII QUHORAE],
WAL o1l WAMHLedII UUMOORUEUD

8S1




HNINVJIOdIIT

! 0ct OI1 900Vh 04.10dhUIrO 41190

,Xerado x1gHRureed € mIO] ,

I OWOL OlI UMHBHE KUITBEULBNOLOUD 0L1
1 QUHAMQO09() “M0odA niaHadaed

I e100ed KeHIIr0dLHON KREOJOLY] 691
, 011 Q0MdoRudINAIC,

I OWOL OLl UMHBHE KUITBEULBNOLOUD 891
U QUHAMQO09() ModA ngHadoedq
Jaroxadon slgosed
"e4LOJIIg KMHEOLJ09 d1HIRIddIY ,

I L91

QWAL O UMHEHE EUITRENIBINILOND
U QUHAMQO09() MOodA uaHadoeoq

JIHUIITEN




goULOHIeNOddad onHoHOWHd] |
"dOMULOHIEWOdda( v4LOKOED JIIHEOHI()

4!

IMULIHIBNeUY U -eden
‘minLoHIeNoddog 981091od g S0l QOHLUHIBIA

I

heIres QUHIIIOJ

enHodo] [ 191rMo B100RJ

heIres QUHIIIOJ

QIO WOHIHHIBW
IWOHI'OJOHY/O € [MIIULOBh HOHHIXEARE OMHXUE]]
"qUAYOW U onHargedieH 9o ‘enHado][ BIH))

19dogudu srgHgarrdLndowenodiyare
‘edoINy BHONMEBE OUHOHIWHUA] |

heIres QUHIIIOJ

9IrAON U duHAIrgedireH 99 ‘edonny BIrn))

erorodg
LI9II() "WOIOL J exuHIrogodn arro1n QOHLUHJIRA

UUIDATHU HOHLUHIBW
WVHU][ "0l XIIHLUHIEW UUNUeodonAo
UUATHAA] [ "UUIDIATHYA HOHIMHIBW dorog

edonmy
BEQLOLM | "OLrOIl QOHLUHIB]A "WOMOL 9 d0MHHIT0g0d1
Y 90LMHIBW XITHHEOLOOI QUL LOUdONHBEY

190dAdd
JI9HAIRLEd0cRdQO
drgoddun
JIMHHOA LIJIC,

BU
HOhASH
vLR]

11o9ed omn
MnuLedyy

19L00ed d19
HarrodLHOY|

0130g

d4008h 04.L9hHIM0Y

eyxodA ena,

/1
N

DOVICA 11




I UUHEBOIIOX BER( U BIALULITINY 1€
EUHEBOUIIO OIOMOIhUIBNOHHUN U 0I0MIIhULdIdOHE

I XM €M1 UHHBQOLON XMMOOhMHOWJRI EUHEOULIO 0€
OJOMOORMWEBHUY TOdI9g "OMHBOUIIO QOMIIRULIAIdOHE
UUHXUEY XITHIIDLROIIION

! QUHBOUIIO JONIOhMINEHUY ¥ dOMIOhMLBNOHUY] 62
EUHBOAION OMMOdhHHOWdR |

! "EMHRQILION JIIHII0Q0€)) "BINQLOMO BRHILALROI O 8¢

I JeIMWeHATOdINAIE,, OWAL o1l eLoged BeHIIrOdLHOY LT
L eXMWBHHTTOALNAIC,,

! QWAL Ol UMHBHE BUITREULRWOLOUD U QUHIIMQO9() ¢

1 helres QMHIII™ J ST
QIroll QOHLUHIBWOdLYIC

! "“WOMOL O MMITIALRY BI'OI OJOHLUHIBW BUIdOHC e

I UUIDIATHUOWED D[7€ "MUIMATHUOWED QUHOIIE €T
©30L OJOHHEOLOOII

! UIION € MLOOHENINATHHY BAIMALRY "ILOOHEULNATH]] w

I BIHOY[ oruged]| 12

1 helres QMHIIMI™ J 0¢

I XeMHHI0g0d1 BOXUIMAXUEY g UUIDIATHU DY]C, 61

1 OMA UMO ], "91r0oll 90M09hudLINaIre dogadxug 81

I garede MUIMATHU HOHLUHIBWOJLIOIE€ HONBE L1

I UUIDIATHY DYTE 9]
HUUAIDNATHYA UOHLUHIBW edOLMod

! MOLO[ | "MUIDIATYHY HOHIUHIEWOJINOIre QUHIEK §1

I ,QIrOIl QOHLUHIR]A], QWAL Ol helBE QUHIIIDJ ¥1

I ,QIOII QOHLHUHIB]A], QWAL OL hel'BE OUHOMId €1




Y QOHIALULITINY “BYOL OJOHHOWdOI 94100HIION St
BIOL

0JOHHOWOdON MO HOMJORMALYAIE I BW() HONBE 44
BIOL

OJOHHOWIJOI I € ULOOHEUILNATTHU BMITIALR)] ty
BYOL OJOHHOWadaI

uion g4 doLeoHITHON U dOLOUEdJ “MOL UIIHHOWAAI[ | w
EWHEQOLrOM OI9HLUHIBWOJINOIE QI9HHOKAHIIY

"EUHBOAIION JI9HLUHIBWOdLYAIrE dUITOTeXALRE ¥
odA1HOM WOHIIALBQILrON

WOHAIreorH g UMIdoHe KMHOHRAX0D HOMBE oy
odA1HOM WOHAIOLBQILrON

€ BMOL [9I'NO HOTALUILINE O BdOLBOHOITHOM 6€
eredes [MUALAIINE 9€K9)) "BHOOWO [, BrAWdod
dArLHOM

UIGHIIQLBOAI0Y 'KUHRQOLON JIHIMHIBWOALIAIIC 8¢
 BUHEQIIrOM OMMOORMHBXIIN,

QWAL Ol UMHBHE BUNBEULBIWOLOUD U QUHIMIQO9() LE
L XBLHOWAJLOHU XI9HAIBMITEAN

€ KUHBOII'OM OMMOORHMHEXJN], BUTHAAI(PHOM-M0d £ 9t

hBI'BE QUHOIIYJ G¢

EUHBQOLONOLEY ¥€
OHBHO£dJ 'BMHBQOLON

QIHHIIKAHIIY ‘EMHBQILOM JUIIOIBXALRE tt
BMUHLERIN OJOHHIKAdI

HUUHBOQII0N XITHI0Q09) YOUdI[ "eMHHLEBIN o

OJOMOORMIBNOLEW UMHBQOILON XITHI'0QOEd
X19IreN YOUdo | ‘UMHBQAIrON BLOLORR U TOUdo |




onHOHeKdIBE QOHLMHIBNOJINOIC, "BUITBNOLONYR

"BUHOTUEAIrAL U uesgooured [ummaund] | 19
A1190 ¥ 9MUHXIL € HIr0g XI9HIMHIEWodIydoIre
OMHOHOWHA] [ "HIrOg XIIHIMHIBWOAIMAIrE BB 09
HIT0d XI9HLUHIBWOdLMAIrE
B41O1049)) "HIrod XI9HIMHIBWOdLdIre BUIdoHE 65
HIT0d XI9HLMHIEWodIMoIre
OUHORAIE]] ‘IIHIOE JIIHLUHIBWOdINAIC 86
hBI'BE QUHOIIYJ LS
19rodo pomorexAdxo
ouHoHeEdIRE QOFOWAT]] “MAgcediquk u dAacedPH]] 9%
exAge winiondoryedey “Agg GS
HIT0d XUMOORMHBXIW BA1OH0L)) ¥S
HIT0g XUMOORMHEBXOW
minrondoryedey ‘I9HII0S SMMOORUHEBXIA ts
,BUHRQIIrOM JIYHLUH.IBWOALIAIC,,

OWOL Ol UMHBHE BUITBEULBWILOUD U QUHIIQ00() ¢s
hBI'BE QUHOIIYJ IS
heIres QUHIIIOJ 0S

UHEX HOHEOHId0901 8 nuIdoHeodyarre
BUHERA0£9r010U BdAL9U0AY ‘unidoneodiyare 6¥
oarorogenodu udu mxoud SUMIORUIOLONE,
nnidone yoxoorudidore onnorgadron u ereradon
‘ogrorogenod]| ‘dorewdodonedL uiaHAIEIT ] 8Y
heIres QUHIIIOJ LY
ULIOI HOMOIRUALINOIE g OHBHOEd ot

EUHOXEAIIBH U BYOL 19I(HO QUHORBHE 9QMIOIALLONY




eLog0 Buodomon|y SL

EUHOJOWEY 99 I9YOLON U BLIED 9100d0XM) VL
IDIMLIO HOMOOhHALOWO0AI

ULOOWMHOWNAI 191rorod] [ "helBE QUHIIMIO J tL

BINOLOMO BBMOORMLIIO B €BI | L
EHUIl OI9ITIONOII O XITWIRhAIIOII

‘nnHXedQoEN QMHI0ALOON BH hellRE QMHIMIDJ 1L
I9EHUIl QUHORMIAE £ “XBINOLOUO

XU U XBEHUIl g HUHOXRAQOen OMHI0dLOOT | 0L
I9EHUI

BITMO KBMOORHULIIO U OMHEOLOJed QOHIANO®D "T9EHU][ 69
1od]] "BLddd 0J0IrdQ gBLI0D

UITHXOIL) "e1agd BUodomon|; -owendin € HonAlr Yoy 89
BLOg0 BUHOLWOLRAI 1 BuHOXedLO

G0HOMRE OMHOHOWHAII BH hBI'RE QUHIIMIO J L9
BUHXBA10 OJOHHOALAHE OJOHIIOL
rOJA UIHAIOId] | "ouHMKedLO 0OHHAdLAHY

QOHIFO] [ "KMHOIWOILAI 9IroLBERNOL UITHIILUOOHLO 99
U UI9HLOII0OQY "BLIED QUHIIWOLAd] |
orrexdoe

20x09Rruda() “orrendoc 90MI0L | "Bl JUHMKRAL( i
©1090 BuHoHed100doed o1oHHOHUIOWEdIT

BHONBE SUHOHOWHUAII BH hRI'RE SUHOMID v9
BIOED

guHoHed1Lo0doed 0I0HHOHUIOWEdI HOMEBE “194) t9
JaHIrog

9

U KUHBQOIIO}],, QWAL oll BLogkd KeHAIr0dLHOY]

19rodo pomorexAdxo




I OUHORALIEM Q09OIIIOL QOHIIHOHE R €6
BEOMOI BUIdOHE, 'T9ULOBR HOMOLONEULEId

! IWOJ9IALINU U UOUIJOHE 9 19008 9€K4)) <6

1 I9IIULOBR HOMOLONENLELOd 99rrANn 1 BUIdOHE, 16
I9HUL QUHAMERdN00 U nHOWAodd
QUHOIIOWRE "ULOOHHOWIJEOHIO 9LOOHIIALUIOHL()

I ‘ULOOHHURUAI dugod £ “eriHado] kuHedosedgoad]| 06
‘readorHy HOHHOWAdg-OHHIgLOHRdLO0d] |

I HULOOHIILUIOHLO UUdOJL HOHIIBUIIAND 9LBIALIO] | 63
HUILOOHIIOLUIOHLO

I IAMHAAI 1 IIMNEHUT0d1NOIe IIHONBE {8
"IDUHEXOW HOMOORUIIBIN ULOOWHMHOWNAN [TiHed |

I «BMHLII()» OWAL o1l eLoged BeHIIrOdLHOY LS
LBIULIO),

! QWAL Ol UMHBHE BUIIBEULBINOLOMD Y QUHAMQO9() 98

I orodudn € BUHOIrgE 91990194)) S8

I hRI'BE QUHIMIDJ 3

1 BIO90 BUNREUdEIO]] "HIr0g X19901990 941L00HRAdOIO] | €8

I hBI'BE QUHIMIDJ 78
GOWAWHINBIN XITHEBILI

I BEHHQOIOI'QBH OUEOL £ "eM19mod seHHOMIIEd U7 I8

I erogd sumedpuly 08

I unnHdopdorHn oMHOHIWU] | 6L

I hBI'BE QUHIMIDJ 8/
GOWAWNHHUIN U SONAWHONEIN

! EUHJIOIQBH KUEOLD £ "MMUHhOLOU JMHLHIJAI0Y L

I erogd BUIHIda(doLH]] 9/




dogeyr 48!
BLO9D OMHORALIEM QOHHOIKAHIIE U QOHHBLHOII)) I11
errodorod
ewore unidoHe noHdodA dixon)) ‘aodiond Mrug o1l
edoq 191BIrA100] | 601
erdoddocod emore 9rroron BeHdeLOHRI |
"BINOLR BMHO0dLO OIMHEEOAIrOdU Ol 19.LI9II() 801
JenIreAY HogoHIr0g-0HdBIANOAIdoY,,
‘,OLD 94OHY(),, :IWeWAL o1l BLOogkd KeHAIrOdLHOY] LOT
hBIres XI9HIQhORd OMHOMIO 901
heree XIMOdhU(edl SUHIMO SOl
©IdoQHOENO | HOLOOHHIATIAIIOOH KMHOMIOHL00))
odumodyum g yuaadomwen exuduITan)) vol
xerreroudy eH gaoHodixorre sumedpuly €01
WeNIreAY HOgOHIr0g-0HABLIANOAIdOY 201
9IIHULOCh
EOUQIMANXMEY UUITREULRIOL ULORIrQ0 19doneed 101
1 ¥ryodq or 19HIr0g BHUL]T ‘BIrHodq oY [HIr0g
MULOBh BALOMNO09D QI9E0HIO 001
BEOTOQ9]( 'H '[] M1ML() "BLOEO QUHOLER]] 66
eLopdeorod ,enmneds xenoedy],,
‘BLMO(P(Pe0LOd KUY BHUILIMHUC, QUHOHERA £ 86
eI peorod
I9HOMEBE "BHOIJIOL)) * [ 'V ML) "IN Peorod L6
BHOL0( o9rAumwu u BUIdoHE 96
I9HOLO( "XBLHEEM O BMHEL] "]\ BEQLOLH | S6
BHUY BUHOIMIOWO HOMBE 6




‘[arede dMIdE ‘BUIredd£0)) "BQIH OIOHIEQdE UG

ICI

EUWOHOdALo® BeHdO(POOWLBIHE ‘191I0MIdIrdLoMITRd
‘I9LIOMOQIAL AMDIOORULIIO JI9HHOWAdd0))

0¢CI

UUHBLOIAIOOU XMMOOhUWOHOdLo®
I9IOLIJA "€01MO9Q0 XIMOIhMWOO0N 1rodudn
EUHOHOKI00 KL IMUEU( dOHOMNBE LOOWHHIWUA] |

611

uuwonodroe
OUHOhBHE ‘MMWOHOdLo® BuLMdced 19RLC

811

edun gHULdRY HOMOIRUEU(D
0910HUIY ‘BUIdOHE KBHWQL U BUdOLBW KBHIWQ [,
"AIOTONW HOHLdRIHEL)) NWeIdrddil BE BIMEUD

LTT

goHO0dIre 9IrolfON KBHHOOIILT

-ided)] ‘MIOTOW HOHLABI'HBL) O OMHAIgRIOTd] |
"IMHOLIISI Y I[9HOEIN ‘I9HONdRq "BUL10UoONHRES
QI9HIIBLHOWRIHAD "TTULOBh XI9HARLHOWAIrE
EUHREO91r00U U urned1ontad oL

911

min1d1done youdors ¥uLngced

I91MOLIOR OMDOORHUIOLONE "BEALHHUD 010HdorEOWdoL
osoworrrgedik 1aworgody| ‘1adoryead

oiaHdory ‘uuinredad oraHdOr K “edIE 19008 LYO(Y!
‘[9Irud 9MMHAOY'E *odIrE g 40OHOINAH MeBgd KMIdoHEC

SIT

BudLonueof

‘[IWEMHRIdO 9198MX BH HLOOHHINBOUT Rd
OUHEMNI'{ 'BUHORAI'EH OIMOIAdUENHON
eda1oM049)) ‘erenoed oloHanIeonred HOMeE

144!

9LOOHIUINBOUITE ]
‘1[91010€]] "edI'E OIrOMK 9080008 U IBdeg
"OMHOHed][-e1dogHIEN | edI'E 9IrOON KBHHOINAH

el




OUHEEOIAIDI]],, SNAL Ol WANUINedII HMOORUEUD

43!

edarmny

19I(10 BUHOAOWEH 990HO0 BH UUINATHY HOHLUHIBW
OMHOLRIAAII(),, MI'K |, BMOL 19I(MD 10 Bdonmy

I9I'M) ULOOWHONERE QUHIRAE]], UM , edoINy

9IrH) OUHAAOWEY],, QWAL ol WANHLYedII HUMOORUEND

Iel

JodoL o Axwed

©H BLUHIBN OJOHHEOLOOL KUELOUOL QUHBEONWIIDI]],,
UK | goMULoHIeW0ddo( 6101090 SUHBEOWIIII],,
Uy | d0LUHIBIN XITHHEOLJOII EI(OII OJOHIAHIBIN
OUHEEOIAIDI]],, SNAL Ol WANUINedII HMOORUEUD

0¢I

UUWOHOA Lo 1[9WAIrgodil QIHHIIMIAOH

6¢Cl

EXULIBIBIBIIIN
"HOHHOIRYY vdALMAdLO BBHQRLIIORIN

8CI

OUHORAIIEN
dogoluIdd earaded oromaroq kudod ], “Brogey
HOMBE 'MOHHIQ0g ouHadUIMoR "ERHHOI0g

LTI

syuiverrel xedrs g 19di9r J19HAQR “MULMRIRI
I91H ], “BMULIBLE | BIIBH — 91A] [ UI9HRILA]

9Tl

reQde MHEMMK 191IRLC, "€Q9€E U BITHI0))
UUTIOIr09€ U UUHIIKOXOMO0dI 0 KUHAIrgeLoradu
d19HHOWAdg0)) "Iregde OMHI0d LY 00HHIALAHY

S¢Cl

MILOOHIILRIOI91r001 HOHIRIM 197E99

144!

L, ALOOINHMLIED — JJBI UI9HAIRd NI,
ewwedaen]y ‘mwinLondoredex SI9HIOHIO XU ‘19I/€Q9E

eCl

I/€Q4€ Y BIIHIF0)) MUIAOHE MUHROLO]] "ILOOHIULNE
KeHhOHI0)) "9IHI0)) "BINOLOMO KRHhOHII0))

Cl

QUHMKUAL QOWHUI'UY XU ‘I9LOHBITT




uneendsron ¥ uuitHIdopdorHu ‘uuimreddurr
QUHOYOIrQRH,, IWAL Ol WANHLNedII HUMOOhUEUD

ovl

EHHIT XxHImoieanddded BMHEOLddRd 0I0HOANO(D
omHodomey], UM | (eHUL XK odomudn eH)
BELOJIMIOE 10 BUHEOL098d OJOHIAMO( ULOOWHOUERE
OMHEBEONAIOI]],, QWAL O WANULNedII UMMOOhUEUD

6¢l

JJIEHUI

1 erexdoge 0I0MO0IM €M JWALOMD € BMHAXRAQOEH
OMHORAIO][,, UM  BINIALO BUHAIWOLAdI BIroLeERyOoN
onHOdoWEY],, OWAL Ol WANUINedII UMOORUEUD

8¢1

JI9HIr0g nogodAde aodronedern
OUHORAE]],, QWAL Ol WAMHINEdI UMMOShUEUD

LET

, B0 0OTOHHOWAdOI HIIdNT

€ 81090 90MMHROLOM 191008d OMHBEOWII0]],, ULITH
,doronead u AmALeN ‘dOLBOHOIHON QI9HHYHUID0D
OHAILrALBEOTIDON £€9doh BMOL OIOHHOWAAII
OUHEIOIAIDI]],, SNAL Ol WANUINedII HMOORUEUD

9¢l

,MHLEBW WOHHXAdI g unidone
ouHedosedgoad |, WAL o WANULIRdII UMOORUEUD

Sel

LSOMUHLEEW OJOHHIDKAdI
Y OJOHELHMH UMHBQIIION XITHI0Q08) erondan
OMHOdOWEY],, SWOL oLl WANKINBdI UUMIIRUEUD

vel

,edoriedonar oroHIMHIBWOdINOIE
UITON eXd0Q)),, UI'M | MUIDIATHUOWE) BUHOL'EE
OUHEEOIAIDI]],, SNAL Ol WANUINedII HMOORUEUD

eel

,BIrO1I
OJOHLHMH.IBW 0I099dX1d MUIINATHU ouHALAITadI(),
UM  MUIDATHA HOHLUHIBWOJINOIre€ BUHII'GK




U 90 "MMHBHE BUINBEULBIWOLOUD U QUHIMIQO9()

Lyl

BMOgOIOh NIOOHIIALEAY Xedodo

HOMOOhHULE U HOHIIFBUIIO) ‘UOMIORMIOIOHXAL
‘UOMOORMINOHOME § MMWOHOALO® U mInuend
9Ir0J "MMHBHE BUITBEULBWOLOUO U OUHIIMQ09()

Il

AWHJIIOM)
XI9HI€Q€9€ Y HOLOOHHBIWAL ‘LOHBII ‘I9HAT[ LOMOQIAL
€ KUHOYOIIQRH,, 'K  19reQde omdE U sudemAron
0JOHd2g0) BUIIEQ9€0D JIIHIOHIO ALRY OIAHLIAMHON
BH 9010900 XI9HOJQOH KUHIKOLOLI KUHALAIAdIIO
BI'Y UMHOKOIUAI XI9HAILOIIIINOY WOUHBLOEIIIOLION
0 WOERILI WIIHHKAJOOEOH BQOH OIOHIEQEE

BEHHOYOIIQRH,, QWAL O WANHINedII HMMOORHEUD

94!

L JNOMHUNWOIIE TNLOBh

-B10Q EMHOMIOLIOL OUHORAE]], LU |, edLoWHEOT
WOMHBEO0EIIOLION 9 BHO( oJOoHgULINBOUTRd
OUHBEOLIII]],, WAL ol WAMHLYedII HUMOORUEND

124!

,e1daornd HOHHEOLOOL dUHIAOWEN
u erodorod orondewole otoHHa¥adsed edixomnd
OUHBEOIAIrD0]],, SNAL Ol WANHUINedIl HUMOOhUEUD

eVl

BAHOXEJIIEH 10 YOUI01989 £2ddh BMOL 19IrHd
ULOOWHONERE QUHBEOWDLIJ]],, UK eI Peorod
EWHREOTJIrOOU 990HI0 BH BMHERI| [ HOHHEOLOOLI
OUHOdOWEY],, SWAL Ol WANULNBdI UUMIOIRUEUD

44!

,(9Iro1lI WOHLUHIEW

€ MULOeh XI9HHOXEdJERE gododL weudediorod

oll) MULOBh XMMOLOMaNLBLIAd nnIdoHe 1 vO9rAIINT
QUHALRITAAII(),, SWAL Ol WANKLYBdI UUMIIRUEUD

vl

ALY )




QWAL Ol UMHBHE BUIIBEULBINOLOMD 1 QUHIMQO09()

851

L, 01T QOMOIRUAIIAIC,
OWOL Ol UMHBHE BUITBEULBWOLOUD U QUHIIMQ00()

LST

Jaroxadon
01990€B (D BALOJNMIOE BUHEOLI0D JI19HLIRIdAIY ,
OWOL OLl UMHBHE EUITBEULBINILOMO U QUHIIIQ00()

9¢CI

(JIHUIITEW 91990LTId |, "BXUWBHUIOWdI |,
QWAL Ol UMHBHE BUITBEULBINOLOMD Y QUHAMQO09()

99!

LJANA0AL HOMOORULIHMM-OHABLIANIION 190HI(),,
QWAL Ol UMHBHE BUIIBEULBINOLOMD Y QUHAMQO9()

123!

,OIMHEXOW g KUHOHRdX00 I9HONEBE,
QWAL Ol UMHBHE BUNBEULBIWOLOUD U QUHIMIQO9()

139!

,BIroL otordodr exurer),
QWAL Ol UMHBHE BUIIBEULBINOLOMD 1 QUHAMQO9()

4!

JBMUNBHU]T,,
QWAL Ol UMHBHE BUITBEULBINALOMO U QUHIIMIQ00()

IS

L BIMLIBNOHMY],
QWAL Ol UMHBHE BUNBEULBIWOLOUD U QUHIMIQO9()

0SI

L BAULBWOHMY,,
QWAL Ol UMHBHE BUIIBEULBINOLOMD 1 QUHAMQO09()

(14!

orodudu o unHaIrgRLOTadI
XI9HhABH-OHHOE1J9199 XI9HHOWAdd09
Arsd womoo g edum 19HULdRY HOMOIRUEN( OLOIW
‘edum oHMLIdeN HOMOORHMEU( O UMHAIrgRLOTIdI
nnHedodundo g nMdoaL HONIIRHUEUP

910 "MMHRHE BUITREULBNILOUD U QUHIIMQO9()

2!

edun oHULdeY HOHRARH
NOHHOWAE00 g MMWOHOdLo® U IMHUEU( OLIINW




JDMen(podioe IMLHOWOIIEC,, OWOL Ol UUHBHE

BUIIBEULBWOLOUD U QUHIMQOQ() MOodA nigHadoedd OLT

11Ok XI9HABLHOWOIfE
1

U ed'E OJOHWOLR BIUEND,, OWOL Ol UUHBHE 691
BUIIBEULBWOLOUD U QUHIMQO0Q() MOodA nigHadoedg
,BINOLER BIUEUD,, ONOL Ol HMHBHE

891
EUITBEULENOLOUO U QUHIMQ09() M0odA uiaHadoedq
JNEULRAT

NOg0HIr0g-0HABIAMOAIIdOY],, SWAL Ol UUHBHE L9]
EUITBEULENOLOUO U QUHIMQ09() M0odA uiaHadoedq
401D I990H)(),, QWAL OIl UUHBHE

EUIIBEULBWOLOUD U QUHIMQO0Q() MOodA nigHadoedd 991
,BAMLIIO),, QWAL OII UUHEBHE

S91
EUITBEULBNOLOUO U QUHIMQ09() M0odA uiaHadoedq
,J9HIr0g QI9HLUH.IBNOdLINAIrE

U OMOORHMHEBXIA],, SWOL Ol HUHBHE 91
EUITBEULBNOLOUO U QUHIMQ09() M0odA uiaHadoedq
, BUHEQIIrOM 9I9HLUHIBWOJINOIIC,, OWAL Ol UUHBHE

€91
BUITBEULBWOLOUD U QUHIMQOQ() MOodA nigHadoedd
, KUHRQOIrOM OMMOORUHEXIA, WAL OLl HMHEBHE

a1
BUIIBEULBWOLOUD U QUHIMQO0Q() M0odA nigHadoedd
BUIDIATTHY BBHLUHIBWOJIMOIC,, WAL Ol UUHBHE

EUITBEULBNOLOUO U QUHIMQ09() M0odA uiaHadoedq 191
,,OIFOLI QOHLUHIBIA],

QWAL Ol UMHBHE BUNBEULBIWOLOUD U QUHIMIQO9() 091
,Xerado xiaHnureed @ mio,,

651

OWA.L Ol UMHBHE EUITBEULBINALOUD U OEEOE@O@O

,JOL UMOORUAINSIre UITHHEOLOO] ],




91

OLT

NNV JI0dLI O 900Vh O9.LOdhUION 411190




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 VAEHUKA

» dusnka. Mexanuka, 10 kmacc/ Mskumes I'.5., CunskoB A.3., O01IecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmectBo «M3natenscTBo «IIpocBerienne»

» ®uzuka. Monekynspras ¢pusuka. Tepmoaunamuka, 10 knace/ Mskumes I'.5., Cunsixos A.3., O0miecTBO
C OrpaHUYCHHOM O0TBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe o6mecTBo «3nareascTBo
«IIpocsemenune»

» ®usuka. Onruka. KBanTtoBas ¢usuka, 11 kimace/ Makumes I'.4., Cunsakos A.3., O6mecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AkironepHoe obmiectBo «M3narenbetBo «lIpocBemienne
» Gusuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., CunsikoB A.3., O0IIeCTBO ¢ OTpaHUYECHHON
0TBETCTBEHHOCTHIO «/IPODA»; AknroHepHoe obmecTBo «M3narenscTBo «IIpocBerienne»

» Gusuka. Konebanus u Bonsbl, 11 kimace/ Makumes I'.4., CunsakoB A.3., O0mecTBo ¢ orpaHUYEHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkroHepHoe obmecTBo «M3narenscTBo «IIpocBerienne»
¢duzuka 10 k1 Msxumes ., byxoBuesb.b u np., [Ipocemnienue
¢uszuka 11xn1 Mskumes .S, byxosuesb.b u ap., [IpocBemenue

METOANUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

- EnoxoBuu A.C. CripaBo4yHUK 110 HU3HUKE U TEXHUKE. Y4eOHOoe mocodue it ydammxcs. M.
[Ipoceemenue, 1989.

- Gusuka: nunakTuaeckue matepuans 1 10,11 knaccos / A.E. Mapon — Ipoda, 2007

- Coopnuk 3ana4d o ¢puszuke 10-11xm1,PeimkeBua A.IT

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home

https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/

https://learningapps.org/index.php?overview s= category=0 tool=



