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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpEeaHEro oO0mero ooOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHMU K pE3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeapHON MporpaMmmbl, mpeactaBieHHbIx B OI'OC COO, a
TaKkKe ¢ y4€ToMm QenepanbHOi paboueit mporpammbl BocnuTanus W KoHnenmmn
npenoAaBaHus yueOHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ Depepanmu,  peanu3yOIMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IPOTPaMMBI.

[TporpamMma mo usuke ompeenseT 00s3aTeIbHOE MPEIMETHOE COJEpIKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3JieoB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[IporpamMmma mo ¢u3uke AA€T MPEACTAaBICHUE O IENAX, COACP)KAHUH, OOIIeH
cTparermu OOy4YeHHUs, BOCHUTAHHMS U PAa3BUTUSA OOYYAIOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3ydenne kypca ¢u3MKH YriIyOJEHHOTO YpPOBHS TMO3BOJISIET PEalIn30BaTh
3aa4u MpoeCCUOHATHPHONW OPHEHTAIlMU, HANPABIEHO HA CO3JIaHWE YCIOBUU IIs
NPOSIBIICHUSI CBOMX HWHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOIAMMBI I MPOJOJKCHHsI 00pa30BaHUSA B
OpraHm3anusax mnpodecCHOHATBFHOT0 00pa3oBaHUS 1O Pa3IMYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CIEIIMATbHOCTSM.

B nmporpamme mo ¢Qusmke omnpenensroTcs IUIAHUPYEMbIE Ppe3yNbTaThI
OCBOCGHHS Kypca (M3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHMS: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrioyOnéHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHMNW K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaloluXCsl, OCBOMBIINX
nporpaMmy 10 (u3WKe Ha YpOBHE CpemHero oOmiero oOpa3oBaHHsS Ha
yIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/1EATEIbHOCTHBINA MOIXO/T.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHHUS Kypca (U3MKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00YUeHUS;

coliepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

[IporpaMma 1o ¢u3MKe HMeeT NPUMEPHBIH XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENMAMHU (DPU3HUKH JIJIS1 COCTABJICHHSI CBOMX Pab0YHMX POrpamMMm.

[TporpaMmMa no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTABIICT BO3MOXKHOCTH JUIS peajM3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJIOB K TMpernofaBaHUi0 (M3MKH Ha YTrIIyOJNEHHOM YpOBHE TMpPH YCJIOBHH
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAasl B
Ka4yecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexkaT B OCHOBE IIPOLIECCOB U SIBICHHUW, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadueir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, IMOJIyY€HHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (popMHpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/I TIO3HAHUS TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcCTBUM C HEWl Marepual Kypca (DU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanusi NpeanoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO NOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOWIECTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriay0nEHHOTO ypoBHs
IPEIoJIaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
IPUJIOKEHUH W3YYEHHBIX TEOpUd M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBa, H
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanu3yeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CyXIEeHU
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
IOPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusnku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (¢akropa ydeOHoro mnpouecca. i yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPHUMEHTA,



BKJIIOYAIOLIETO (PPOHTANIbHBIE YYEHHYECKHE OMBITHl MPU H3YYEHHH HOBOTO
MmaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zanudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs au60 B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM H3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
uHTErpanuss padoT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
IpOBOASATCS B Mpolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa IIOHMMAETCSl CaMOCTOATEIbHOE MCCIIEA0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAa 0€3 MOMAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTeEMa YYEHHUYECKOIO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM TepeuHeMm. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECca UCXOAS U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera Qusuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M KAayeCTBEHHBIX
3anad. IIpu 3TOM A pacy€THBIX 3aa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKON MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs PUMEHEHUE 3HAaHUM M3 PasHbIX pa3fenoB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpEeNCKa3aHUE IPOTEKAHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAeNu A CUTYalllu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanumsmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3rMKe yYEeHHYECKHX OIBITOB, Ja0OPATOPHBIX padOT M paboT MpaKkTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET TOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOUYEBBIX JIEMOHCTpAaIUil asis
UCCIIEIOBAHMSI  M3YyYaeMbIX SIBICHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHME [UJIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHAEC TEMaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaroIMXCs. TeMaTHYeCKHe KOMIUICKTHI
71a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHi.

OCHOBHBIMHU TIETISIMU U3Y4CHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHEe HHTEpeca H CTPEMIICHHS OOYy4alomuMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTEH;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWU U HAYYHBIX JI0KA3aTEIbCTB;

(dbopMUpOBaHHWE NPEIACTABICHUA O POAM (DHU3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTLHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHE ATUX Ieed 00eCIeuyrnBaeTCs PEIICHHEM CICAYIONINX 3aJad B
mpoliecce n3ydeHus Kypca GU3NKA Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHWE YMEHUH MPUMEHATH TEOPETUUCCKIE 3HAHUS 11 OOBSICHECHUS
(GU3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
MIOBCETHEBHOH JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NMUYHBIX 3aJad C SBHO 3aJlaHHOM
duznyeckoil Monenblo, 3a4ay, MOJAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/IaHue
(duU3MYECKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GuU3MYECKUX  OKCICPUMEHTOB, aHajW3a W HMHTEpPIpeTanud WHPOpPMAIIUH,
oTpeieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTara;

CO3MIaHHME YCIOBHMA IS PAa3BUTUS YMEHUH TMPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH J1eATETHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCuOHATHHOU A TEIIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpenmera «®Duszuka» Ha ypoOBHE CpeaHEero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha u3yuenue pusuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb J€JdaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiii MeTOA NO3HAHUSA PUPOBI.

®duszrka — pyHnaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1  m3Mepennsi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NIECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TENIO, HCANbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCYHBIN
3apsan). ['unoresa. @uznueckuil 3aKoH, TpaHuUllbl ero npuMeHuMoctu. dusnyeckas
TEOPUS.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpA, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKAa MPH
MOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil Jaboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX NPOEKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHuil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOT0 MO/ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. [lepuon m yacTtoTa oOpaieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaadH,
CKOPOCTHBIE JTH(THI.

Jlemoncmpayuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTePUCTHK
JBH>KECHUS.

Crioco0OblI uccie0BaHusl IBUKEHUI.

WnrocTpanys npeaenbHoro nepexoia i N3BMEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM
JIBH)KECHUU.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUst  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopum).

W3ydyenue fABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTH MEXAY JaJbHOCTBIO
noJIETa U HAa4aJIbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IIpmHmmn
oTHocuTenpHOCTH ['anunes. HenHepuuanpHble cUCTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cynieprio3uiuy CHIL.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUSA. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOIHOTO NaJE€HUS OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHME
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Kospduument tpenus. Cuna conmpoTHBICHHS] NPU JABIKEHUU Tella B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

HMasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIUITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenue nBuXeHHs TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  PpABHOJEWCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTe B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IIOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIOUIEH CHJI NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus MO BEJIMYMHE YIJI0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUSI.

W3ydeHne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIe KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre ycClIOBHMI paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbec MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOMl Touku. [IpencraBieHne o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ padudaeckoe
npeacTaBieHne padboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >HEprus.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpOBaHHONU MpyXHUHBL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM Ioje. lloreHnmanbHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOThI.

B3anmHble npeBpalieHUss KUHETHYECKOM M IMOTEHUMAJIbHOM JYHEPTrUMl IIpHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3mepeHne nMnyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUHU.

N3mepeHrne KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHeHHE W3MEHEHUS MOTEHLUAIBHONW YHEPTHH MPYKUHBI C pabOTOM CHJIBI
TPEHUS.

Omnpenenenve paOOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JIBM)KCHUSI M B3aMMOJICHCTBUS YAaCTHUIL BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u pazMepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkana tremneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccel B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HHEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOrO TEIJIOBOrO IBM)KEHHS €€ YaCTHULI.

TexHudecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHS 4aCTHUL BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddys3ust sxuaKocTen.

Mopaens onbita llTepha.

[IpuTsrKkeHNE MOJIEKYIL.

Mopenu KpUCTaJUIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpSUYEH U XOJIOTHOM BOJOM.

W3yyeHue H30TEpMUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yueHne n30X0pHOro npouecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE mapaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMoONpou3BOJbHAs — peylaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp Ha€anbHOrO ra3a B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUI:
ypaBHeHue MenaeneeBa—Kianeiipona U BbIpaXK€HUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kaslh KOHUEHTPALMs YaCTHILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennmonepenaya  kak  cmoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHYECKONH  cucteMbl 0e3  coBepuieHus pabotel.  KouBekius,
TEIUIONPOBOJHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YaenbHas TEIUIOTa CrOpaHus
toruBa. Pacu€r KonmuecTBa TemiaoThl mpu  Teruionepenade. I[lomstue 00
annabaTHOM TIporiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoil 3akOH TepMOAMHAMHUKH JJisi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHT
eIMHCTBEHHAs afanadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TNepeaTh TEIUIOTY OT 0oJiee XOIO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MPUPOTHBIX MTPOIIECCOB.

[Tpunnunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbaoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIIOIb30BaHUsI TEIJIOBBIX ABUTarenel. TemmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIBHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOUHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3alUs «TEIUIOBBIX» OTXOMOB C
UCIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHMYECKOTO TOIIIUBA AJIs
BBIPAOOTKU «TETUIOBOM» U SJICKTPOIHEPTHH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nymHoe oraumso.

CpaBHEHHE yAEIbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObI M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHUM MENXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcanus. VcmapeHnwe u KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUI.

HacpllieHHbIE W HEHacChIleHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxaocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tena. AHM3OTPOIHUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3auus. YJIEJIbHAas TEIJIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnnoBoe paclUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TeII0Boro OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. K03 (UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie sBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JTaBJIECHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITE C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHus.

Moenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buawr nepopmaruii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXXHOCTHM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P dpuiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3aluss Tel W €€ MpOsBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKM, MNHMAJIEKTPUKH U  MHOJYHPOBOAHUKH.
OneMeHTapHbId JJIEKTPUUECKUI 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DIeKTpUYecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsi]Ib.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloTeHuumanbHass >HEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. CBsi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpyHLIMT CyNEpNO3ULNN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lose paBHOMEpHO 3apsKEHHOM
OeckoHeYHOW TUIOCKOCTH. KapTWHBI NUHUI HampspDKEHHOCTH JSTHX TOJeH U
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpaA.

[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBarenbHoe cOeMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHne 3apsyKEHHON YaCTHULIBI B OJJTHOPOIHOM JIEKTPHUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTaTHYECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MUIACTHH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEVCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOr0 OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEI.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEHHs CBETOINOAA.

M3yyeHnue npoTeKaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanmpspKEeHUs) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u D1C [,

3akoH Oma 11 ydacTKa 1Lenu.

DneKTpudecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY TMOMEPEYHOr0 CEYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBiéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma 1
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUH.

Jlemoncmpayuu.

M3mepeHne Cuilbl TOKA U HATIPSYKEHU.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUs I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coenHeHust ICTOYHUKOB Toka, DJIC Oarapeil.

HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS JUISl  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

OJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTH CONPOTUBIICHUS METAIIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass U TpHUMECHAas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALM.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsan. Paznuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. I1na3ma.

TexHuueckue yCTpOMCTBa M IPAKTUYECKOE MPHUMEHEHME: Ia30pas3psiIHbIe
Jammbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NpUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIUSI.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJYIIPOBOHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mronenue anextponmsa.

W3mepeHnne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHnE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
buznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMAaTHYECKHX  pas3enax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCSA ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBSA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHMH. JluHeitHas QyHKUuS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MPOEKIMH HAa OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKalolleh Cpenbl,
yTHIM3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHbBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIyYeHHWEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JIEKTPUUYECKUE
CBOICTBAa METAJIJIOB, JCKTPOIUTUYECKAsT TUCCOLMALIUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), UCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbI, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekTpoanHamMuka.

Tema 4. Mazhnummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHOYKOMM  MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU TIOJIS JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayKiuuu. OJIC uHAyKuMM. 3aKOH JJieKTpoMarHuTHOW wuHaykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCH: MHAYKIHMOHHAS
Meyb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBJaeHUs 3JI€KTPOMAarHUTHON MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHAYKIIAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOAHBIE KOJICOAHNUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 WX SHEPTeTHYECKOTO U
KMHEMAaTUY€CKOTO OMUCAHMUS.

AmMmutyaa u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUN
MaTEeMaTUYeCKoro MasTHHuKA. llepnos cBOOOAHBIX KoONeOaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHy)keHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Halmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTATY/IbI.

HccnenoBanue 3aTyXarwmux KoaeOaHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOCIN MTPYKUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUIA.

Hab6mnronenue pes3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHU Ha yIIPYTroM MOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMITUTY/bI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEICTBYIOIEE 3HAUYECHHWE CHJIBI TOKAa W HAMNpsHKEHUS MPH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmatop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS YJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopaeinp 31eKTPOMarHuTHOrO reHepaTopa.

BrinyxeHHbIE CHHYCOUIATbHBIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATyLIKH
VWHIYKTUBHOCTH M KOHAECHCATOpA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHCHOpMAaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE GOJIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HX pacrnpocTpaHeHus. llonmepeunsie u
NpONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opueHTanysi BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiny MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, NMospu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



M3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenne nzoOpakeHuil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [1I0CcToSHCTBO 4aCcTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHuLly paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnoKHBII cocTaB 0eloro cBeTa.
IIBserT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroa MojaHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHMI TOUKHM W OTpe3ka NpsSIMON B
coOMpaloIIMX U pacCenBarOUIUX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPHUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroanmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanrie npeoMIIeHUsI CBETA.

HaGmronenue mosiHOTo BHYTpEHHETO OTpaxkeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEPE3 IJIOCKOMApalIeNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMNa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenne nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIeKTpa.

HabGmronenue nucnepcun cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomul, npaKMUKyM.

N3mepenure nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yeHune n300pakeHns B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInN U MOISIpU3aIuu CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepEpEeHITNH JIA3EPHOTO U3IIYICHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmrogenue u uccnenoBanue AUGPaKMOHHOTO CIEKTpa.

HN3mepeHnne IirHbl CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHUs CBETOMMOAA TIPH MOMOIIU IU(PaKITMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crIeIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIbHOM TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBal.  [IpeoOpa3oBanus  Jlopenta.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUILBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHndeckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSAXKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousHoBbI€ cBOMCcTBA yacTul. BosHbl ne bponna. /Inuna Bonnsl ae bpoia u
pasMepbl 00JacTH JIOKQIM3AIUU JBWXKYIIEWCS dacTuibl. KopmycKyispHO-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepernuii B Mukpomupe. COOTHOLIEHUSI HEONpPenenEHHOCTEM
["eitzenoOepra.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHue GOTOHOB MpHU MEPEXOAE aTomMa
C OJIHOTO YPOBHSI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPIHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopuenb onsita Pesepdopra.

Habmonenne nuHedyaTbIx ClIeKTPOB.

YCTpONCTBO U NECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue QJIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

Hal6mronenue nuaeitdyaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA M U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucao sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B MPHUPOIE.
CBoiicTBa MOHU3MPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvOakKTUBHOCTH Ha YKUBbIE
oprauu3msbl. EctecTBeHHbI QoH uznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes saep. AnepHbie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAECPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTULL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHOM Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHas MaTepus U TEMHas
DHEPIusl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, KaMmepa
Bunbcona, snaepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQHUsl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BUINMOC
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEKTpaJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYNKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJiymiapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maomee NOBTOPEHUE.



O0o061enne U cucTeMaTu3alus CoAepKaHUs pa3fesioB Kypca «MexaHHuKay,
«MonekynspHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMYECKOM,
COLIMATILHOW M 3THYECKON cepax AesTeNbHOCTH YEJOBEKa, POJjb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIECH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUH
bu3nyeckoil Teopuu, posib (HU3NIECKON Teopun B GOPMUPOBAHUU MPEICTABICHUIN
0 ¢uU3MYECKO KapTUHE MUpPa, MECTO (PU3UUYECKOW KapTHHBI MHUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noHaAmMuUs, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIbLHUKOB,
onpe/eseHue MIONIaan MITOCKUX GUryp U o0bEMa Tell.

Buonozus: >nextpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTenbHbIE
JNBW)KCHUS B JKUBOW TNPHUPOAE, OKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOWIEH  Cpenpl,
yIbTPa3BYKOBasg IOUArHOCTUKA B MEJIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  PYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocun: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOTO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IPOCKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA, COJMHEYHasl OaTapesi, CIIyTHUKOBbBIE
NPUEMHMKH, AIEPHAsA DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Y4yeOHOro mpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00Yy4aroIIMXcsl pyKOBOJCTBOBATHCSA
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYETIOBEUYECKHMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOliecTsa, y4yacTBOBaTbh B CaMOYINpaBICHMM B 00pa3oBaTesibHON
OpraHM3allly;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UJECHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e 0OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodhecCHOHATBHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OymyIien mpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa3OBaHUIO B
obnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpYXAIOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TIPOIECCE
U3YYCeHUS (PU3MKH OCYIIECTBISATh NPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
JeSITEIbHOCTh MHUBUIyabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue AeicTBHA:

CaMOCTOSITeNIbHO ~ (OPMYyJIHpOBaTh M aKTyaJlU3UpoOBaTh MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUSA:

BJIa/ICTh HAyYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCKO HAYKH;



BJIAJETh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOWCKY METOJOB pelieHuss 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOIO0B MO3HAHMUS;

BJIQJIETh BHUJAMHU JACSATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B 0OJIACTH
busuKwy;

BBISBJISITh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHNS;

aHaJM3UPOBaTh TIOJYYEHHBICE B XOJI€ PCIICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJICH, MTPEJjIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, IOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HAaBBIKAMHU MOJIydeHHUs MHGOpManuu (PU3NUIECKOTO COACPIKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN AIPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMM U UEJIeBON ayAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3aI1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBHUA:



OCYHIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalldd © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh LE€JM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTH W
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeessaTh POIu ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJAOTO y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HJAEU C IO3ULUU HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO  OCYILECTBIISATh  IO3HABATEIbHYIO  JICSITEIBHOCTh B
obmacth (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUICHUs PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIIHNXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBATH MIPUOOPETEHHBINA OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYJIUIIMH B OOJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIM M KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIEHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YJbTaTOB
JIESTCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce HOCTHXKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMEBI 10
buszuke I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Y OOy4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, peAnoIararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM M TIPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIIOUAIONIEH CTpEMIIEHHE K JOCTHXKEHUIO LIETU
U ycCliexy, ONTUMHU3M, MTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHWE JPYTUX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HaYCHHE OINUCATEIbHOM, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM — MEXAHHKH,
MOJIEKYJIIPHON (DU3MKU U TEPMOIAMHAMUKH, POJib (PU3UYECKON TEOpuu B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNbHAs CHUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, a0CoMOTHO ymopyras jaedopmaius, abCOTOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh W OOBICHITH MEXAaHWYECKHE TIPOIECCHl U  SBIICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOPOCTH M IEepeMeIleHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [amumnies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHUYECKOI 3HEPr1H, 3aKOHA BCEMUPHOT'O TATOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIEKyJIApHON (PU3MKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEATBbHOrO Tra3a CcO CpelHel
KUHETHYECKOW SHEPIUEd TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €r0 YacCTHL, CBSI3b JIABICHUS UIECATbHOIO
raza C KOHUEHTpPAaUMEW MOJIEKYJl M €ro TEeMIEepaTypoil, ypaBHEHUE
MeunneneeBa—KianepoHna, mepBpli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAHEHUSl PHEPrUU B TEIUIOBBIX MpoOlleccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kianeipona,

aHAJU3UPOBaTh W OOBSACHIATH DJEKTPUUECKUE SIBJCHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHIMAIbHOCTD
AIEKTPOCTATUYECKOIO TMOJISI, NPUHUHI CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKU BAXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
UeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrus, KUHETHYECKas
DHEPTUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOpEHUE, CUla TKECTH, CUIa YOPYTrOCTH, CHJIAa TPEHUS, MOLIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroil aedopManuM MPYKUHBI, KOJUYECTBO TEILUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, paboTa B TEPMOJWHAMHUKE, BHYTPECHHSS
OHEPrus WACATBHOTO OJHOATOMHOIO Ta3a, paboTa HIAealbHOTO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh BoO3ayxa, KIIJ waeambHOro TEIIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD JIEKTPUYECKOTO IMOJI,
HaNpsDKEHHOCTh TMOJIE TOYEYHOTO 3apsjia WM 3apsHKeHHOTO IIapa B
BAKyyM€ U B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IIOJIs,
Pa3sHOCTh  MOTEHUHAIOB, JJIEKTPOABWXKYIIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COINPOTHUBJICHHWE ydacTKa ILEMU C IOCIEA0BATCIbHBIM U
MapajiyIeTIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMXKeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAIUIA3ALIMS, HAITPaBICHHOCTh
TEIUIONEPEAAUH, IICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
Jpyro C  HCHOJIB30BAHUEM  TIPSAMBIX  H3MEPEHUM, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCONIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPENJIOKEHHONW TMIOTE3bl: IIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
NOJyYeHHbIE pe3yJbTaTbl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOuo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMIMA
B paMKax ydeOHOro »OKCIEpPHUMEHTa, IMpakTUKymMma U  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTopHOTo 000pYyI0BaHHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJENbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOoBaHUSM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nveckux TeOpUil TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/0B
pelieHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUM MMEIOIIMXCS JaHHBIX,
aHaAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOTYYSHHBIX PE3yJIbTATOB;

pelaTh KayeCTBEHHBbIE 3ajlaud, TpeOyrolue MpPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPallUy 3HAHUW U3 JAPYTruX
NPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAUBAaTh JIOTUYECKYIO
LENOYKY pacCyKIeHUIN C ONOPOM Ha M3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUS Uil OOBSICHEHHS OCHOBHBIX
HOPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
OPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHHN
HAayKM ¥ TEXHOJIOTUH [UIsS JalbHEMINEero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpMAIHEH (PUINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCHOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MepepadOTKU U TMpeAbsABICHUA Y4eOHOUW W
HAYYHO-TIONYJISIPHON MHPOPMAaLUU, CTPYKTYPHUPOBAHHS M WHTEPIPETALIMH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJIy4aeMylro  HMHQOpPMAIMI0O W  OLICGHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OopMaIuy;

IPOSIBIISTD OpraHu3alMOHHBIE u TI03HABATEJIbHBIC yMEHUs
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTath B Tpymme C HUCIOJIHEHUEM Ppa3IMYHBIX COLHUAIBHBIX pOJIeH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIBI B pELICHUE paccCMaTpUBaeMoil MpoOIeMbl;

IPOSIBIISATE MOTUBAIUIO K OyayIiiel nmpodeccuoHanbHOM AesITeNbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUI:

NOHMMATh POJb (PU3MKM B  HKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON c(epax AesATeIbHOCTU YEJIOBEKa, POJb U MECTO
(Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
NPAaKTUYECKOM JIESITEIbHOCTH 4YEJOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMN (PU3MUECKON Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (HusnuecKor Teopur B (HOPMUPOBAHUM TMPEACTABICHUI O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIN O IIPUPOJIE;
pasznuyarh YCJIOBHMS IPUMEHMMOCTH MoAeled (QU3MYECKUX Tell M
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUN MAasTHUK,
UJCAIBbHBIA TPYKUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
K0J1e0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIEIEll aTOMa, aTOMHOTO s7pa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SBIICHHS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMUKUA U
ClIEIMATILHOM  TEOpUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOM  WHAyKOWW, TnpaBwio  Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJAaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHeHHWe  DWHINTEMHA  JJIs
dororddekxra, mepBpld U BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOIIEHUST HeomnpenenéHHocte [ 'eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MAaCCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO MMOJIsA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJNOB, JJICKTPOABIKYILNAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmrepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJAa CAMOMHAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
MMPOBOJTHMKA C TOKOM, PEJSTUBUCTCKAM WMITYJIbC, TOJHAsA DSHEPIUS,
OHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3aps[l A1Ipa, JHEPTHUSI CBA3M SAPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUs]  (U3HYECKUX  SIBJICHHI:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJNH, nudpakmus, JIUCIIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anpda- m Oera-pacnagsi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENECIATh HANPABICHUE WHIAYKIMA MAarHUTHOTO IIOJ MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKUM 3€PKAJIOM, TOHKOM JTUH30M,
Y PAaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATralOlMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHWS (PU3WYECKHX  MPOIECCOB,
MPOUCXOSIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEeHHs HeOSCHBIX Tell, DBOJIIONMH 3BE3 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIBb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENMYUH B BHIE TIpadukoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JiefaTh  BBIBOJABI 1O  pe3yibTaTaMm
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAaThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

OTMHCHIBATH METObI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOr0 TpyAa MPU MPOBEICHUHA UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IPOEKTHOM JEATEIbHOCTU C HCIIOJIb30BAaHHEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTh pacy€THBIE 3aJa4yd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENnpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢uznueckue MOJENH, OTBEYarolMe TpeOOBaHMIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELICHUs 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHATM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM IOIYYEHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI C OOPOM Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESATEIIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABICHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATH COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEabSIBICHUS Y4EOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLUY, TOJYYEHHON U3 pa3NUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABATENIbHbIE YMEHHUS
CaMOCTOSATENILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3IHYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAesATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.



MOIT BYolourguq I dl Q1940€B(D BALOAMIE EUHEOLO0J dI9HIRI Iy €€
LP89Q9 [J/nr00spa /- sdny ) )
MO Exsa0uIgHg I 0Z I9HUIIBW O1990L1Id | "BXUNEHUITONdD ] s
LP85A9L3/TLr 00SpS /7803y I Sl nndoor HOMOIhULOHMMOHAEIANOI'ON [980HI() NS
MOIT eMoLOHIQUq -
VININVHUTONdAL U VIUEUD BVHIBIAMAICOIN “¢€ IrdXeed
G¢ Ararreed omr oJ01)]
LP89Q9 [J/nr00spa /- sdny )
MO BIaLomIgHg I 01 OMHMHEXOW g BUHOHBAX00 I9HOMEBE vz
LP899913/n100Spa wy//:sdny .
O[] BIOLOMTOHG I S BIrOL 0J0rdQdaL exuLeL) €T
LP899913/n100Spa wy//:sdny .
MOIT eMoLourguq 01 BINGHH]] (4
LP899913/n100Spa wy//:sdny .
O[] BIOLOMTOHG I 01 BMUIBNOHUY] 184
VIUHVXIIA ‘T 1oreed
9 Aroreed o o10L)]
i w//:sd
LPBIADLI/ATOOSPE /TN 9 19rodudil BMUHBHEOL YOLOW UIIHRhARH I'1
MOIT edoLOHIrQUq -
[97OdUdII BUHVHEOI YOLAW UIIHhAVH ‘T Iroreed
12d4ad 19.L00ed 19.Lo9ed
diH4IrRLegocedgo 01309 Knnediodu /1
IMIRULIRd]]  dgHIrodLHO)
(dragoddu) WAL M dordreed ONHEIOHIWHEBH a\
dMMHHOALYAIC 40J8h 09.L)ILHUI0Y
IIVILA 01

AUHVAOdUHVITT HOXOAhNLVINAL




91 OLIT NNV I0dII OII 400Vh 04.LOdhMIrON 411190
: w//:sd
LP89q9 [J/nr00spa /- sdny 01 woda 20HadoE0
MOIT eMoLoUuIrguq
9] Arrareed ol 0I0LY
LP89Q9 [J/nr00spa /- sdny )
MO BIaLomIgHg 9] 9] WAMHALIRdI UIMOORUEUD I's
NANULAVII UUADThUEUD S 1TER]
¥S Ararreed omr oJ01)]
LP89I1I/MT00SpI W//:SANY 9 xerado xigHhuIreed € IO, 'y
MOIT edoLOHIrQuq
LP89Q9 [J/nr00spa /- sdny )
MO Evsa0MIgHg v MOL UUNOORUALIMOIrE€ HITHHEOLOO] | Ty
LP89Q9 [J/nr00spa /- sdny )
O BYoLOMIQH] v QIrOII 9OMOIRUAINAIIC 't
VIUINVHUAT OdLNAICE b Irorced
61 Aroreed o o10L)]

LP399913/NT00SPa W//-SANY

Mqroxadan




s Ararreed o o10L)]

T3965 86/ 00SPa W//SANY

MOT] PéoLOHIgH] I S OLD 1940H3( ['¢

NULOOHIIMALADOHLO MNdOAL HOHII'VAITAID I990HDO “€ Irdreed

09 Arareed o o10L)]

1396586£/n1I'00Spa w//:sd1y )
MOIT eMoLoUuIrguq ! s¢ PHLIO e

TJ96S 86/ 00Spa //-Sdny I9HIf0g )
MOIT BYo10UIrQuq I 01 OIHLUHIBWOJINOIE€ U QUMOORHUHEXIN T
Eommwmmwmﬁwvwwwm MMMM I EHHEQOLrOM QI9HLUHIBWOdINOIE Yo

1396586£/n1I00Spa w//:sd1y .
O] BYOLOMIQH] 01 EMHBQOIIOM QUMOJhHUHEBXIN 1'C

IIHIFO9 1 BUHVIAIrON ‘T rdreed

LT Arareed o o10L)]

i w//:sd

Eo@mw@N:OgMMMMHMMM@MM I €1 BUINATHYA BBHLUHIBNOAIMQIC 1

[J96586£/NI00Spa //:sd1y )
MO Exsa0uIgHg Tl OIrOll QOHLUH.IBA I'1

VIUINVHUT OdLNAICE T roreed

190dAd5d
19.L00ed 19Lo9ed
diH4IrRLegocedgo 01309 annediodu
IMIdhKLIRd][]  dMgHIrrodLHOY /1 g\’
(dragoddum) WAL H dordreed ONHBIOHINWHEBH
dIgHHOd LIdI'C 40J08h 09.L)IhHI0)

DOVICA 1




91 OLIT HNINVJIO0dII OI1 400Vh O9.LOdhHMIrON 41190
i w//:sd
1996586/1 00SPaH/75ANH 01 Wadg doHadogdg
MOIT eMoLOHIrQuq
Sl Aroreed o o10L)]
400081 [ [ — ()] WM eddAN HMHORAEH
1396586 ¢/NT00SPI W//:SANT ndu o1oHHQLodgOoNdI ‘UIOOHIIALEIY )
MOIT BYOLOUIrQUYq S1 BLIGIO ¥ BUHEXOT00 0JOHIOWIadI L
QMHOIMQO0QO0 U KMIIBEULBWALOU))
AMHIJOLION AAMOIVINIIOJO "L 1dreed
9] Arrareed o 0I0LY
13965 86¢/NI00Spatu//:SdNy )
O] BYo10HIgHg 9] 9] WAIMLIedI HIOOhUEUD 1’9
NANALAVII UUADThUEUD 9 1rERd
71 Arareed o o10L)]
[336686€ /1T 00SpaMLy/:84HY 1 minenPodroe 1 NMNOHO1o® IILHOWILIC 'S

MOIT eMoLoUuIrguq

NMIUEN®Od LIV U UMINOHOd LDV IMLHANWAICE °S rdreed

ST Arorreed o o10L)]
[J96586¢/NI 00Spatw//-SANY MALOBh )
MOIT edoLourguq 5 X1I9HdBLHOWAIrE€ U eAI'E OJOHWOLE BIUEUD 4
[J96586£/N1I00Spa //:sd1y .
MO Exsa0uIgHg S BINOLE BIUEUD Ty
: wy/sd
1996586¢/1T00SPaHYSTNH SI WENLBAT HOFOHIr0g-0HABIANIAIIdOY 't
MOIT eMoLouIrguq

VINEU® BVAOLHVIN ‘b Iroreed







MOIT eMaLourguq I ‘UIhol HoHdrrendorew dorxog-oAured
IDIMHEXOW Uhelree BeH1RdQO
Z0JZSB6o/Nr00Spa w//:SANY U KeWEd] [ "BUHIXUEY 0I0MOOhMHBXIW
MOII BYo1OUIQuq I 9ILOOHAIALUOOHL() "BLOROLO
BINQLOU)) "OMHOXHUEL d0MOORHHEXIN
UOYOIIf ULOOHIIALEIY HOMIdhULNedI g
TPIpqqes/nroospati//:Ssdny ‘edum 19HULdeY HOHRARH HOHHOWAdE0D
MOIT eMoLouIrguq ! uuHegodunwdod g miuend oLdIN
1 91r0J ‘oMuen( g ouHedodUIdIOIN
. HURMIOE
© NI 00Spa W//:Sdn
EEPIBLIL/ PO I XUMOdhUEU( UUHIdOWEN ULOOHIIdd 101
MOIT exorourguq
KBHAIILUOOHLO U KBHLOII0O0Y
€0JopZeo/NIr00Spa /SNy HURUIOE
MOIT exoLourguq I XIDIOORMEU( BUHOAOWEH 19000011
1 omend g LHOWHdOIIONE
3 ¢/NI00SPa W//-SATy
te66rort/ PO/ I Y QUHATOIrgeH ‘19r0odudi BMHRHEOL
MOIT edorourguq
oooonodu g sudoar u LtHOWMdonoNEC
679PJLec/Nro0Spa w//:SANy UVHOIEE XUMOOhUEU() BUHRLIOIIIOOU
MOIT edorourguq I I970LOW U EUHBHEOL TOLOW UIIHhABH
9y €Jo9q /NI 00Spa //:Sdny orodudn
MOIJI e¥oL1oUIrQuq ! 0 ©YARH BRHIUBLHOWRIHA(D — BIMEUD
199dAd5d
19.L00ed 19Lo9ed
JIHIIRLEd0tRd00 = BHHOhAEH 0130g /i
IMIdhKLIRd[] JMHIrrodLHOY ed0dA ena,
drgoddun LA 1g a\
dMHHOdLIAdINC 40J8h 09.L)IhHUI0Y
IIVILA 01

ANUHVAOdUHVI'O HOHhOdAOI




STEITHC1/ATr00Spa W)/ Sany

SIOI] BYoLOMITQUq owal ou eroged KeHIrOdLHOY 9]
onHadoMOA
QOHIFOI ¥ QOHIILUWAALo0dIHIT
S4J961£¢/M00SpaU/-SNY ‘LOLORR U Toudo] T "94100d0M0 S
MOTT B¥a10HIQH] EBHHOHMI U KBLOILI £ "HLOOH¥ADNO o1
OUHOXMUA]] "OUHMNKUEY QOHUOHUIroand )]
SJQQqoT L/nxroospat//:sdny ArHoendod 3 WorIA
MOIT edorourguq oIl 0IOHHOMOAQ ‘BIrOL OMHOXHUE]] vl
mindeds xu 1 ”HOWAdg
960 [8€LJ/NI00SPa W//-sdny L0 BUHIAOMIA ‘Uro0doxd ‘LeHurdoox
MOIT BYo1OUIQuq 9LO0WHMOUERE "BUHATEL OIOHI0Q0E9) el
onHAdOM) £ "OMHIITBL QOHI0Q04))
WOUHAOMOA WIIHHEOLOOLI
J99095L/NrO0Spa//:5ANY 0 BMHOXHUET OJOHUOHUIOWEAII 1
MOTI piaLOMIIOH] QUHBOHULIO d0MIdhU(ed |
WOUHIAOMOA WITHHEOLOOII
Le6YS66E/MI00SpaTW//:sdny O OMHNKUET QOHUIHUIIOWEA] |
MOIJI BYo1oUIrguq "OUHAdOMO £ *9100d0MO BBHHOGOHIJA H
‘ouHKMAY doHdowoHgrdoH
EBR[P[9L/NI00SPI W/ :SANY hRI'RE QUHOMIDJ
MOII BYo10UIrguq ‘HO100d0MO U UMHOMOWAdII QUHAXKOLL) 01
KUHKUAT
061.8q68/NT00Spa wy//:sdnyg oloHyoHUIrOWEdI o10HdoWoHgRd 6

MOIT edorourguq

QUHEBOMIIO d03M0ohU(Ded | ‘onHXKHEL
ooHuoHUIrOWEdI doHdoOWOHg. J

SE30 T80 E/NI00Spa T/ SNy

LeHUIdOOX MO0 BH MUIDIdOAI X|

‘9100d0x)) "onHAmoWado | ‘sudorxoed ],

~teHUTdOOM MO0 eH MUIMA0dII 019




pe/eegge/Nroospa i/ :SAny

eronuxdy eru)) "OMHOIERY

MOIT exoLourguq Q0MO9RUIeLO0dITY | "ONHALgR]] 9
9/967907/NT00Spa W/ Sdny 19170do BMHAIULOdII00 (M) WOLYhA
66798BF /NI 00Spa W/ SdNy 0 9€BI U ULOOMNIMX € QUHXKUE]] "BUHIdL 4
MOIT eda10uIrgug ruod [9rud U erodud]| ‘suHAdL BIrH))
$]PIZor()/NI00SpPa w//:SANY . .
O] E¥eL0uIgHg BIOL 09¢ "BMA [ HOMBE "MLO0JAdLA BIrH)) ¥
edorrmoy
BQeJqe] [ /NI 00Spa tl//:SANy I9HOMEE "9100d0MO KBMOORMINOOM
MOIT eMaLouIrguq keddo[ [ "gOMMHIAIID XITHHIELIIANOU £t
XH U I[OL XITHOIQOH JUHINKUE]]
97ILSGLzz/nroospatu//isdny EUHAIRI OJOHIY0Q09)
MOIT eMaLouIrguq OUHIJOMOA ¥ HLOKEL BITU)) ¢c
19008 HOHLdOHU
©(qCeqe6/NI00Spa T/ Sdny
Y YOHHOUTIRIHERdI 9LOOHLHOIBENIC, 12
MOIT exorourguq
"EMHOLOIKL 0I0HdUWO0d HOMBE,
BHOLOI9IH
QJL66JPq/NI00SpIwW//-sduy
GOHOMEBE OMHOHOWHNAI BH hel'ee 0Z
MOIT exoLourguq
OMHOMIdJ "IrMd MUNMeondonAd nuTHUA] |
S0SeqP/S/Nroospat//:Sdny BHOLOIIH
MOIT BYo1OUIQuq HOMBE UL [ IrdL OMELOUOTONHREY 61
LE]EP 1 1/NI00Spa W/ /:sdny BOORJA "BHOLOI9H HOMee HodoLg
MOIT eMoLouIrguq "BI[UD KRIMOIAGLOUJIOHER "BITU)) 81
BLOROLO [MINOLOMO QI9HIIeUIIdOHUO
$9e}968G/NI00SPa W/ :SdNY "BOLUIE | MLOOHIILIUOOHLO HHUITHUA] |
L1

MOIT exoLourguq

"BIQROLO [IWOLOM) dI9HIIreUIIdOH]]
"BHOLOI9H HOMeE Uaadoy |

L BINLBNOHIY,,




I3 L6E16/0T00Spa "t/ SN

ooxoonu(ed | ‘unHoOMmOWadon

9¢

MOII BYo1OUIQuq WOHROHOX BH M WOI'BIN BH I9I'HO BLOOBJ
movootw\ NMMMMHM\\H\ MMMM helrres QUHOMd J S¢

XBLrOI

699Z¢SOp/Nr00Spa t//:SANy XI9H9IredLHOI € BO9IALINY BLHOWOW
MOIT BYo10UIrguq MUHOHRAX0D 0 OMHAIgRIOTAd] [ ‘MROL vt

NOHAIreUdoLBIN BOIIALINY LHOWOA

T OSSP TR OQUHNUEL QOHEULNBJ
"BOIUALINY BUHOHBRAX0D HONBE “BIOL €€

MOIT edorourguq

BOAIAIINY QUHOHOWEM U 19IIUO J9IALIN]]

00e BdLHAN UMHKUEY O W0,

qQy6289q¢/Nr00spa /SNy "MOROL XI9HIIrBUdILBIN I9IWOLOUD DB
MOIT BYo1OUIQUq d1HAYT "MOROL XI9HIIBUAILEN I9INALOND ¢t

‘UMhOL UOHAIrendoreW JO9IALIN]

9%/ GBCJ /NI 00SPa W//:SANY ,BIrAL oordodr exuIel)) "eXUWERHU]T,,
MOIT eM2LouIrguq owaL ol eroged EeHIrodLHOY It
(OBeI[Op/Ar00SPa W//:SANY heYfes OMHOMOg o

MOIT exoLourguq

EUOodoHged 19TUg

PLe6LeR6/NT00SPa I/ SdNY “errol oJordodl Buoogonged EUEOID £
MOIT eM2LouIrguq "BIAL ULONKEL dLHOAYT "Arrd1 Amordodl 6¢

M XIIHHOXOIUAII ‘IrUd QUHINKOL)

6SYEPESY/NI00Spa //sdny I9IMD ORAL [ ‘BUHAIedd
MOIT eMoLouIrguq MO0 OHIIOLUOOHLO MITMd THOWOJA 8¢

9LSPS6qT/nrroospay//:sdny BIOL 0I0rdodl QUHXUEY
MOIT BYo1OUIQUq QOH4IrdLRIMRdE U QOHIIALBIALIO] | LT

MOIT BYo1OUIQUq "0IrdL d0rdodl OHLOIII0JQY




MOIT BYo1OUIguq -onoogoHdged dog0rmd I, “edAredonma I, Sy
d odrreloay
e 5/0I00SPa W//'S
L9¥eL959/ PO/ EBHHEOLDO] | "BELOJMOE O4LIORULOY v
MOIT edorourguq
‘(aowore) rAxorow 19doweed U BRI
BALOJMIAY ITMLORh KUILOUIONHREL
3 5/ 00Spa w//:Sd
4 PoTH//-5E u suHx¥uar doryedey ‘1rror xiardodar I
MOIT exoLourguq .
U XK ‘X19HERdQOoOogRI onHI0d1)
o QUHNUAY d0X080HA0d] ‘BUEAPPuY!
©()q/NT00SPa W//S
el 0 PO/ LN BMHXOLOL QI9HIOHI() ‘910N TIAL w
BMOLOULIQU
A0 = orodudn o puHoIgeLOTod onLMEgER ]
B0/ dY L ,/NT 00Spa ti//:Sany (OIMHEXOW g BUHOHRdX0D
MOIT BYo1OUIrguq I9HOMEE,, SWAL oLl eLogked BeHAIrOdLIHOM ¥
HLOOMIIDK
NI 00Spa t//:Sd
PERI0L/ PoTIH//-5CH HWOHAIrBOTH BT UIrAHdOq onHOHgRd £ (1%
MOIT edorourguq
"EUHOIOHMIrOL) QUIAdIASH M onIAdLI £
nnIdoHE HOMOORMHBXOW
EUHOHRA X0 HOMBE “IrAL IINJLOUD
9 NI 00Spa t//:Sd
105953/ PO/ UnIdoHE HOMOOhUHEXOW WOUHOHIWEU 6¢€
MOIT exoLourguq
0 I'MO XI9HII'BUITHALOLIOH 19100ed
9eK4)) "94100d0MO EBMOORMINOON BI1ad |,
9100d 0O BBIOORUNOON
3oJe NI 00Spa t//:sd
eSS/ PO/ sedolq ‘BUIdOHE BRHAIBUITHILO] | "19L(HD ]¢€
MOIT exoLourguq
QIYHYIFBUITHOLOLIOH U JIIHIIrBUITHILO] |
IRhOL HOoHIIrendoren
973Ge6/NI00Spa /S
vLILST6/ PO/ nnIdoHE HOMOORUIOHUY UMHOHOWEN LE

MOIT exoLourguq

00 ewaodoo ], ‘BUIdOHE KeXOORULOHMY]

9IrM) 9LOOHIIOIN
‘19Irud 19100ed dnHoIgRLoradI




MOIT eMoLouIrguq QUHEI'RE "BINOLOMO BBMOOhUWEHHUIOWI |, LS
6SPEPEC[/NI00SpaT//:sdny WL
MOIT eMoLouIrguq 1990HJ(),, QWAL o1l BLogkd KeHAIr0dLHOY] 95
8PFCTIP60/NI00Spat//:sdny WL IME0H3(),, WAL O
MOIT eMaLouIrguq WUHEHE BUITBEULENOLOMD U QUHOMIQ00() =
nULdeh 99
EUHOXUEY 0JI0€OIIIL OIOHIIALBUALIOL
G/ ]Je] /NI 00Spa W/ Sdny nonIdoHE HOMOORULIIHUY UOHIAdD ¥S
00 I9NOLOMD HUOMIOhUWBHUTTOWAOL
19dAredonNoL HOHLOIIT0d0R 9€K4))
$0BS9C0 1/nroospaty//:sduy
heres OUHIMIOJ €S
MOIT edorourguq
TCLY6080/Mr 00SPaT/:ScY onHoHgedA QOHEOHO
MOIT exoLourguq LAN 0 &
edegocn
QLTEYYE1/nroospaT//sdny ¢ ¢
edoxoen ‘ewdoroen :g0d03modnosn IS
MOIT edorourguq
ouHorrgeLdradn doxooruded |
TSPSZ 8]0/ 00Spa t//:SANY BALOMINE WOLLIOhHUIION WITHHEOLOOLI
MOIT edorourguq 0 9gBI WOHIIBAYM € 19009110dIoE]] 05
JIPZ03% [/Nroospa i/ :sdny BHOLAIB]]
MOIT exoLourguq HOMeE “edAredoIINAL KBHLOI00QY 6¥
Q7 EOZ1P]/NIro0Spa t//:SANy hBI'RE OUHIIIJ
MOIT eMaLouIrguq "BHOAMOIIRINY-BEO0LOHOJ\ QUHOHERd £ 8v
L9€TQqap[/nroospay//:sdny .
I9HOMRE d1990¢ge | ‘ced UITHIIrBII ] LY
MOIT edorourguq
Seqef¢G[/nroospay/:sdny
herres QUHOMd J ot
MOIT exoLourguq

€6¥POL00/NI00SpI W/ :SANy

BUO9Ir] BIrBNA[[]




SSELOBqL/AT00SPa W/ SATY

BeHABIOW U N@Enﬂh@ﬁ\% ‘eIdL

$9

MOIT eM2LouIrguq 9LOOMIWQOLIIIA |, ‘IILOLTIAL OGLIORULOY

POYSQLG /NI 00Spa th//sdny OMHORAL'EM
MOIT exoLourguq ‘9100HI0g0dIOITIOL ‘BUIDIOGHOY] v9

PSS TS 19100ed BMHOmMdog09
O] EXOLOHIQH] €30 19NLOMD |7 |, uuIdoHe HOHHIALAHY €9

EMHOHOWEM QOO0 M) Bherddonorn |,

onwwed.renr

8ELSPIL/nroospary/:sdny -Ad eH odam0dI Axudeds ou
MOII BYo1OUIQuq 19100ed QUHALOURIYY “OMUWBHUTONAIL <9

4 eroged seHdeLHOWIIC

1999910d1

$To80Go’/NI 00SPa /7 SdNY OIDIOORULBLOOH U OMDIOORULBLOUERE Y
MOIT eM2LouIrguq "BEBI OIOHALBOT'Y OIOHWOLBOHIIO 19

nnidoHe NOHHAALAHE BIY ouHXKedIag

0P8L11€q/nI00Spa//:sdny nnidone noHHAd1LAHE KI'Y onHIXedI9d
MOIT eM2LouIrguq U BHOAUQLIBINY-BEIOIOITHIIN QUHOHARA £ 09

e e UIFOYOW HOLE MLOOWHHOWHUAILI
EHEOLD { "OMHUWeHUIOWdOL 6S

MOIT edorourguq

4 BERI OJOHIIBOTH IIOTOJN

e T 01109d0Hged AWOEOLTIAL X IINILOUD
71 suneaerad seHarogenodnone)) 8¢

MOIT edorourguq

‘IDIMNEHUTTOWdOL OI'BhBH Q09LIAH

€EREPRIS/NI00Spa W/ SN

OH40dA WOMOORULIONOOMMUIN BH

90 XUINOIRAIIOULIO ‘HURUIOY BUHORBHE
ouHIadd ey 1awaround 7], 1adiowede] |
‘adromwedenr oMHHOALAHE Y QUHITIOHY
‘IINQLOMD 7 |, BI'Y UUEOIOA XUHIIOHE




FEqC9PS /NI 00Spa W/ SNy

JAHUTITEIW

Q1940 [, "BXMIWBHUIOWAI | ,, WAL oIl SL
MOIT edorourguq
UUHEBHE BUITBEULBNOLOUD U QUHIMIQOQ()
989/NT 00SPa /S
CEP0LORY/ PO/ hBI'BE QUHOIIJ vL
MOIT edorourguq
9rado
[€eB/086/NI00SPaW//:SdNY HAMOIBXAdN0 oOMHOHEKA.IRE 9090 |,
MOIT BYo10UIrguq "MAIALBINEY XI990L 1L BUHREOEIIIOLION oL
I91MILIOR QUMOORUIOLOME
€Jo¢q/Nr00Spa w//:Sd
BIBaLY PO/ hBI'BE QUHOIIJ L
MOIT edorourguq
60. S8 €J/NT00Spa /7 sdny oHdey
MOIT edorourguq I 711 QUHORBHE QOHILBWHINEBIA N
€1SSy697/nIroospaTy//:sdpy 71D "HAITEW
MOIT exoLourguq XI990LTIQL BUALONY [MUNITHUAA] | 0L
g0ooonodu xigHrodudu
YO¥3rF9d/nr00spaT//isdny qroonnLedQooH "g0d0omodn
MOIT BYo1OUIQuq XI9HO9g0HgRdoH U XI9HOog0Haed 69
K1Y miyinweHUIToWdoL Hoxee nodorg
» I9NQLOMD |7 [,
o1e NI 00SPa W//:S
POTRLYOY potH//:senY nnidoHe HOHHOJLAHE KUHOHOWEU 19don {9
MOIT edorourguq -
Mex e1oged U 19IOITIOL O9LOJRULOY]
$788608P/NI'00Spa W//-sdNy IDIMWEHUITOWAOL HOMee H19ddo) |
MOII BYo1OUIQUq "9903110d1I WOHLBQRUI'E QO JULEHO] | L9
3ppeSqp /NI 00SPa W//-SANY oreradonormor
MOIT eMoLourguq ndi 1910IIAL BALOORUION LQhORJ 99

BEULTIOL KMHRAOIO BLOLTIDL
KeHIIQY £ "ed1I9IMIod MLOONWQOLTIL




7IPaSeq//NIroospa /- SAny

BALOMIE MULOBh HHHBQIION

X19901 0L WeMHOWdeIHY "IroL x19rdodr ¥8
MOIT edorourguq
Y UOLOONIMX onHodumoed 09019,
nurewdopor xuIAdiAk rarddy| “eIHO
€B[ep/Nr00Spa w//:Sd
0TqeBTep/ potH//:seny AUATOJN "IUEY) "OULBXD U QUHINKELOR ] €8
MOIT edorourguq
“errdl otordar unmenwdopoyy
BUITBWHIIQA))
916999/Ar00SPa w//:Sd!
3691699/ PO/ "BUHOLrGRIII BLOLIOL KBHAIY £ 78
MOIT edorourguq
"BUIREUALIRLOUAN U QUHALrRL] |
gorrerondx
©ggB() /NI 00Spa w//:Sd
e0e88e0T/ PSH//5eNY 4101099 BUIIOdLOEHHY BIAL d19H(pdone I8
MOIT exoLourguq
U OMIOdhULIRLOUd) "orrdL dordad ],
9g1/nroospa//:sd
tH56381/ PoTIH//-5E herres QUHOMd J 08
MOIT exoLourguq
6299990 ¢/NT00Spa w//:SANY 9LOOHXRId EBHIILOLUOOHLO
MOIT eMoLourguq U KBHLOII0JQY “BXAI€09 9LOOHXEI 6L
UIOONIMK 9 KMHIIder
Lo suHOUM 19dA1edonNoL 4100WHONgRE
“edell OIOHHOMIIIOBH BINQLQ0
5GJ/Nr00Spa w//:Sd:
COPLIOSH - PO/ L0 9L00WHONgREQH XU ‘1adAredonmor QL
BMOLOULIQU
A0 = L0 edell OIOHHOMI9OBH BMHOLIEGRY U
ULOOHLOLII 9LO0OWHONERE KBHHIILOOhEY]
‘19de1l QIHHIIMIIOBHOH U QIMHHIIIIIORH
» suHegocedgooden BLOITIOL
38J9/NT 00SPa W//S
LLL3R&II/ potH//:senY KRHAIIAY £ "OUHOLIMM U SUHAdRIIO[] LL
MOIT exoLourguq
"BUITBOHOIHON U duHegocedgooder |
$99799q /NI 00Spa ti//sdny ,JAHUIITBW Q1940LId [, "BXUWNBHUIOWAD T ,, o/

MOIT edorourguq

owal ou eroged KeHIrOdLHOY




346 19730/NI00SPa W //SANRY

£509/8Q9/NI00Spa tI//:SdNY hBI'BE QUHIMIJ ¥6
MOIT edorourguq
9% LLqSH/NI00Spa T/ :Sdny BHOLKY HOMBE ‘19rBdes
MOIT BYo1OUIguq OI9HRORO ], "g0rBdes JNaLONdYONHBEq ©6
elrsdes
YCRIBOYY/ITO0SPS W/ SRy 0I0M09hHd1LMIre BUHOHRAX0D HOMBE 26
JOIT BiaLoMIOUg ‘rdes uMMOoRUdLINOI€ UIIHABRLHOWILC
IMIMHT090dIAIron U mINdINoIreny
JSyyIyel/nroospa//:sdny ‘winHrog0d] | ‘gorsdes XuMoorudINOIE
MOIT exoLourguq erud ed|] ‘wedes uUIOIRUALINIIC 16
"BUHOIrgK0dII 90 U oL BuIeendiNorg
Jaroxadon slgosed
GELETOPL/MI00SPaL//- SNy "BL1OJIIO8 BUHEOLJ09 JI9H1RIddIY 06
MOIT exoLourguq
owal ou eroged KeHIrOdLHOY
Jlaroxadon 919dosed “BALIAMd
9GL6TSq0/nroospay//:sdny KWHEO100J dI9HIRIddIY,, WAL o1 63
MOIT edorourguq
WMHBHE EUIIBEULBINOLOUO U QUHIIIQ09()
eoere]r erAWdog "ULIONITUX
L6J13THQ/nr00spat//isdny 019100Hxddgo1 HoHHAIrandMoU
MOIT BYo1OUIQuq YOl QUHOLgR]] "BUHALEE JIGHAKIIrUIIe)] 88
"OUHOXELEH QOHLOOHXAo90]]
POtJLqE8/nI00Spat//:sdny hPITRE OMHAMAJ /8
MOIT edorourguq
YIS 1qe/nIro0SpaTy//-Sany BOHEIBQ 0JOFOIIAL JUHOHERd £ 08
MOIT edorourguq
JZL90®L6/Nro0Spaw//:SANy xeroxadon
MOIT BYo1OUIQUq x1agosed g nnidoHe onHeaosedgoad] | s8




SqEq3(90/MI00SP3 /7S]

Q101 WOMIIRULBLIOdINIIrE

MOIT exoLourguq 4 minHrogoduirron u mindixoreny SOT
QB3SO g/ 00Spa ti//SANy dgorsdes kudoddoHgRd QULOLD £ "OIrOL
MOII BYo1OUIQuq WOMOIhULBLIOdLYAIE€ g MMUHIT0g0d] | 0l
HLOOMOOII HOHhOHOMO3Q HOHHIXEJRE
39599 LI/ 00SPITL//SANY ondomoHsged orroy| “edem AWg49o €01
JOIT BiaLoMIOUg ou o1oHHXEdeE OHdoWwoHged AIrO] |
£9Gq/62q/Nr00Spa w//-sdnyg 19do(po nonnaxsdes ondowonaed
MOIT eMoLouIrguq ooy "ersdee OI0OHROROL JIO] | cor
£97T8seS/NIoospa /i sdpy heIfes QHHAIIO 101
MOIT exoLourguq
39B},3J0()/NI 00SPa Ui/ SANY MOIroll XIoorudINaIe
MOIT eMaLouIrguq nunmeondonAo nuimHud] | 0ot
KIfOII 0IOMOORUL1RLIOdLINIrE
BEBYPLIP/NIO0SPa /SN KL 90IrBUITHALON ULOOHERd 66
MOIT edorourguq
U BI'OI MLOOHHQXEBAIIEH 9€K9))
KIfOII 0IOMOORUL1RLIOdLIIrE
68ERISIB/MI00SPITL//SANY IFBUITHOLO] | "ALrOLl WOMOORHML1RLIOdLINIrE 26
MOIT exoLourguq
4 ersdec ku1doHe BBHIIBUITHALO] |
OMHOXEAIIEH U 90IrBUITHILOI
Lyy12008/Mr00Spawy//:Sang 9LO0HER "BIIOI OJONOORhUIBLOOdINAIE L6
MOIT exoLourguq
9LOOHILBUITHILO] |
arrom 90399rudidoIe 9OHrodoHIr ()
£$6998pg /NI 00Spa W//-Sdny "BIrOI 0I0MOdhUdINOIre MLOOHHYXEdIIEH
MOIJI BYo10UIrguq unHH[[ ‘Tedee niaHgod[| 96
“BIO1I 0J0MOdhHdINaIrE 9100HHXEdIIR
T€Jq995(0/NI00Spa t//:SANY 9rsdes ouodhudiINaIEe >

MOIT edorourguq

BH QUELOUAY OJF OOl Q0MOhUdINOIC




[SFPIJS6/nr00Spa//:sdny

0J19 10 eMuHIrogod 0I0HIYOdOHIYO

811

MOIT e3a10UIrgng KUHOIaNL0dII00 9LOONWHOUERE
91 S [J/Nroospa )/ sdny QUHAIgULOdII00 90MOdhUdLYAIC
MOIT exoLourguq "ULII BMLOBRA KL BW() HOMEBE L1l
’ wy//:sd
o ﬁmmmwmsogmwmmawm M@MM OI7€ ¥ duHMNKEdIRY 0L UMUHhOLIL] 911

SqIIgeeg/nroospawy//sdny

BI0L 0IOMIIRUdINIIrE

OJOHHEOLOOII BUHBEOELOJIMAD STl
MOIT exoLourguq
BULOLD £ "MOL UI9HHEOLJO[ | "BMOL BIU))
6906999,/ 00Spa tI//:SANY , 011 Q0MdoRudINAIC,,
MOIT BYo1OUIrguq owal ou eroged KeHIrOdLHOY il
J£09ZSLG/nTo0spa )/ sdny ,, Q0L QOMORUALIAIIC,, SNAL OLl
MOIT BYo1OUIguq UUHEBHE BUITBEULBNOLOUD U QUHIIMIQOQ() o1l
heres QUHOMd J 711
JBOP [ ¢ ]/NIT00SPIW//:SdNY QIO WOMOIhUALNAIre WOHITOdOHIIO
MOIT edorourguq 4 I[9NIMLOBh HOHHOXEdRE OMHOXME]] i
00¥ €L /NI 00Spa //:sd)y
$QoeZqJG/NI00Spa W/ :sdny hBI/BE QUHOIIO 011
MOIT exoLourguq
8IIPEBEL/NYOOSPIUY//SAHY edoreoHOTHON 0JOHHXEdRE BUIdOHEC 601
MOIT exoLourguq
0T6T66°1/0100Spatw//:sdny 40dOLBOHITHON
MOIT eMoLouIrguq QUHOHHUII0J QOHILALRIOIIIDO] | 801
/99831 [ p/AXr00Spa w//:Sdny 40dOLBOHOTHON
MOIT eMoLouIrguq OMHOHHUIO09 QOHALdrrede] | LOT
PR T dOLBOHOIHOM 0JIOMOOLI
9L00MNQ0dIMAIC, "edOLBOHITHON 901

MOIT edorourguq

9L00MNQO0dINIEC "dOLBOHOIHOY




MOIT exoLourguq QUHBMIIINEBE 20ML0d0Y] I€1
QP [ SoB(E/NI00SPa W//:SdNY
BMOL BXMHROLOU 4LOOHITION 0€T
MOIT edorourguq
69908 ¢/nI'00Spaw//:sduy
helree OMHOIMIY J 6¢1
MOIT edorourguq
QJFOFF 1 Cg/NT00Spa w//:sdny UL UOMOIhUALINIrE
MOIT eM2LouIrguq (MOLAHMIWERE) MOHION KL BN() HOMBE 8¢l
JecSyp/Nroospa i/ ssdny BMOL BIMHROLOU
MOIT exoLourguq onHaIranLodnod d9HHIALAHE U HITE cel
¥ TO¥CLqe/nI00Spa W//:sdNY
heres QUHOMd J 971
MOIT exoLourguq
odoxonead
JOBOSLO66/NT00Spa w//:sdNy ;
BH BEBIWOKIOII94 ‘9LOOHITION KRAOLTI ], STl
MOIT exoLourguq
"BMOL 0JIOMOORUALMAIE€ 9LOOHITIOIN
30J919L9/nr00spa w//:sdny O —,
MOIT exoLourguq d el
969G ()9 £B/NI00SPa W//:SdNY BITHO[[— BLIAOX]T
MOIT exoLourguq HOMEE "BMOL 0I0MOdhUdLINOIE BLOOR] ¢el
6974188 ¢/NI'00Spaw//:sduy
heres QUHOMd J 7l
MOIT edorourguq
L€JOr6L /NI 00Spat//:Sdny edoaxduy] eruged]| ‘uoLdM
MOIT edorourguq XOOhUdINOIre XIIHHQIrarogeed LohoR ret
L03/J9¢ /AT o0spatu//-sdny 4OMMHI0g0d1 OUHOHUID0 QOHHBITIOND
MOIT edorourguq ‘QoH4gIrdIIrRdRIl “QOHIILBEOTAIO0] | ol
00<RFL €F/Nroospaw//-sdny helree QUHIIMIYJ
MOIT exoLourguq “BELOONIOE QUHALAULOAIIOd QOHIIAY 611

BUHORI)
0JOHRAdAIION UITRITIOLII U I9HULY




0999 T9qe/NT00SP3 WSy

XeMHUHT0g0dIATIOLI

MOIT BYo1oUIguq € 301 uMmMdorudIdore evl
09 [+4dc/nroospati//:sdny 19dogudn alaHNAAMRY
MOIT eMoLourguq "OAANRE € MOL UMIOdhUdLINAIC cvl
i wy/:sd
OLICEPTO/MLTOOSPaT/SENH BINERL] [ "XBERI € MOL UMMOOhUALIOIC 1
MOIT exoLourguq
. _ eeurrodidorre I ¥areded
L6veCrap/ EHMo%o WS 19HOMEE "dorurrodiyore xeaernoed o1
BMOLOUIQU
710 o u xedodaroed € 3OL UMIdOORUALIAIC
. s qroomnnrogoduxdog)) "XerIrBLOW € MOL
SOCY6LUP/MTOOSPITH//-SANY UIDIOORNAINOIC "g1001M108 XI9HRUIreRd 6€1
MOIT exoLourguq
qro0onurogodu KexoorndiNorg
TIPPS]] /NI 00SPaw//:SANY IOL UMMOORUALAI€ UIIHHEOLIO] ],
MOIT BYo1oUIQUq owal ou eroged KeHIrOdLHOY 8¢l
oL
i wy/:sd
0S0BLPIq/nI00Spa l//:sdny UI0ORUAINAIE HITHHKOLOO] [, QWAL Ol LET
MOIT exoLourguq
UUHEBHE BUIBEULBNOLOUD U QUHIIMIQOQ()
L89¥PSqa/nI00Spat//:sdny IOL UIIOORHAINIIrE
MOIT eMaLourguq HIIHHEOLOO] [, SWAL OLl hel'eE QUHIMIdJ 9t
84197 L/ 00Spa w//-SANy IOL UMOORUALYAIE
MOIT BYo1OUIrQuq HIIHHEOLOO] [, 9WAL OLl hel'eE QUHIMId J Sel
6220 < .e/NT00Spa i/ sdny I0OL UMOORUALNAIE
MOIT BYo1OUIQuq UIIHHEOLOO] [, 9WAL OII hel'e€ QUHIMY vel
(00 TYH/M00SPS W/:SAHY hBI'BE QUHIMDJ €€l
MOIT exoLourguq
i wy/:sd
PHIBILSE/MIOOSPATH/ SN ©)OL OIOHHEOLOOI UL € dOLROHITHO)] €1
MOIT edorourguq

T£95J91S/nroospawy//sdpy




PI1S€I0q/nI00spa )/ sdny
MOIT e¥orourguq

OIATYOW O HOHHEOLOOU 9 ULOOH¥XAdMO
OIl BIrOL KUHOXHUEY OQUHORAE]],,
WAL ol WANUIMNRedIT UUMOORUEUD

(14!

T0YTeITP/NI00Spaw//-sdny
MOIT eMaLouIrguq

,OHAIreLHOeNdOI 0I0HHIMOdQ ‘BIrAL
BUHOXUEY QUHORAE]], UIH , BUHOTELI
0IOHI0Q0g) KMHIOMOA onHodomey],,

WAL o1 WAMHLedII UUMOORUEUD

!

39990969/nr00spau//:sdny
MOIT edorourguq

JHAUHHU G

woHHddoMoAoHged ndi nHOWAdE Lo
UIAI LLOOWHOUERE OQUHBLONAIII]],, UITH
,ALOOMOOIII HOHHOLEH Ol HMHOXU A
woHHodoMoAoHged WOHHOHHUIOWEA I
ndu uHodoMoA onHodome]],,

WAL ol WAMHLIedI UUMOIhUEUD

Lyl

JST6T93/nroospawy//sdny
MOIT edxdLouIrguq

,A100d0oxM0

MOHHOFOHIN EUHOITAAIIO 019111 9
BUHOXUAY 0J0HdoWwoHaedoH OMHORAE]],,
OWAL oI WANUINedIT UUMOORUEUD

4!

95BAEH9G/NI00SpaTW//:sANY
MOIT exorourguq

LHOMHhLIRY XI9HALOIIIINOYN MITTOWOLI
ndIl HURUIOE XIMOORUEU( BUHOAOWEN
[gdonudy] -oxuend ou nondoredoger
nogod(ulr 0 09IOWONEHE,,

urn godogudn xiqHIrorndonen
X1990d(PUII U X1990I0IBHE

MIIOWON UdIl BYOL OIOHHEOLION UIIAII €
BUHOXEALIBH U BYOL 19I'H) OUHIJOWEY],,
QWAL Ol WAMHMLYRdII HUMIORUEUD

94!

00TTC9EY/NI00Spat//:sdny
MOIT edorourguq

19dogudn a1980MUHI0g0dIAIIO] |

124!




MOIT edorourguq

WAL o1 WAMHLedII UUMOORUEUD

13!

L0919€89/nr'00spa w//:sdny
MOIT eMaLourguq

JNOMHAdL

0 Arred eH veAdI BUHOXUET QUHORAE],,
Uk | BUHIAL worHonmupdeox
WITHHOWOJAI O MLOOMOOIII HOHHOINEBH
OlI ©XOAdQ KMHOXHEY OUHBEOTIII],,
uru | (N)di, HLOOWHOngeE
BLHOMIU(P(DEOM 01089011 OHURHUIE

ou kuHYd1 erHOMIUP(Peox onHddomey],
WAL ol WAMHLIedI UUMOIhUEUD

4!

1818qSSq/nr00Spatu//:sdny
MOIT exoLourguq

oI

LRl €9doh noLAHMIAAAI ‘0191MH
XITHHBEEED ‘IrOL I9NOLONO BUHXKUEL
ouHORAEY, UK , uuendodor

XU 10 ‘Oneedgo wogoHuead

U QHIDKAAI € XUIMOIBMUHEOE ‘ULI0IAdIA
I'U0 ULOOWHOUERE QUHREOTILII],,

QWAL ol WAMHLIedI UUMOIhUEUD

IS

¥8aPt£qQ/nroospawy//:sdny
MOIT edorourguq

LI900BIN 019 10 QUHEOLOOkd QOHHEIRE

BH MLOOMOOI'I HOHHOINEBH Ol BXOAdQ
EUHOXUEY HHOWIJE ULOOWHOUEREQH

0 19¢d101K exdodod] |, UM |, ULOOMIOLI
MOHHOINEH Ol BMIAdQ nuHMMEY udn
191U pomoifaronaronged ouHodone],
OWAL ol WANUINedIT UUMOORUEUD

0SI

,godroneden

0I9 LO BXMHLEBW OJOMOOhHMHOM
EUHAMRAQO erondon HLOOWHOULRE
QUHEBEOIOII]],, UK ,,019L00d 0D




[9BRJZJ /NI 00Spa t//:Sdny
MOIT exoLourguq

©00010d1I OMHBEOWIIDI]],, UL'U
LALOOMIWQOIIAL HOHIITA QUHIJONE],,
WAL ol WAMHLIedI UUMOIhUEUD

9¢CI

L03.33(9/nr00Spa /- sdny
MOIT exoLourguq

L BUHE01000 ¥nHoHged exdogod]y,,

Uy 2oodnodun 010HdeQOEH OMHORAS],,
UK |, 8309110d1r 01I0HAOXO0EH QUHORAE],
uirk | (nudoredogerr nogodgui
OUHEBE0EIIOLION OHREOTHOWOMAd)
£003110d1I 0I0MOORUINAILOEU OUHIRAE]],,
WAL ol WAMHLIedI UUMOIhUEUD

99!

987QF958/Nro0spaty//:sduy
MOIT edorourguq

JALAI AWOHEOWdOL

OII BIrOL UUIAOHE HOMOOhULOHUN
oUHJdOWEY],, UITU | UMELOUOTONHREL
WOJIAduA udir eoarAunmu
EMHOHRAX0D QUHBEOWILII]],, ULH
JIITAD WOJHIAIINM O BIOL BOIUALINU
EUHOHOWEN OWHOHgRd)),, UI'H | MIBL
I9I'M) ULOOHIIONW U BITHQOWOdLIAIrE
UIIOTOW NLO0dOMO ‘UIKL I9IHD
onHadowey], uru , uLA AWOHEOWdoL
OII BIAL BOIUAIINU QUHAJOWEY],,
QWAL ol WAMHLIedI UUMOIhUEUD

129!

[F7Fp0RY/NI00Spa t//-SAny

Jadomo

9RO OJSIMIOIONH ‘BIrAL oJordodL
ULO0GURhUOLIA OUHIRAE]],, ULH
JALO0IAdIA 1) 19hoed M 40HUALITHOAN
onHedoduAdLIOHOY], UK  EUHIIIRdd
900 OJQMIOIONHM ‘BIrAL 0J0ordRdL
ENOdoHgRd HUEOLOA QUHBEOTALII],,




86P6L19¢/nroospay/:sdny
MOIT exoLourguq

OJOHHBIIIOWO dUHRIOIJIII]],,
QWAL ol WAMHLIedI UUMOIhUEUD

651

LLEYTHOS/MI00SPI W/ sdy
MOIT edxoLouIrguq

,80d0TBOHOTHOM

MHWHOHHUIIO00 WOHIILRIOI 910011

ndu (suHOKEJIEH) 0IrBUITHOLOI
n1ooHeed onHaroradoR,,

ury |, doLeoHITHON UoMmexdarod

‘UIION € BIOL BUHBNOL0dI OMHORAE]],,
UIU |, BTONI0LE) BUHORAIEU

oinIdoHe g edOLBOHOI'HOM OJOHHIXEdRE
nnidone sunomedgodn ouHOYOIIQRYH,
WAL o1 WAMHLIedII UUMOORUEUD

8S1

§qggeq9/nroospary/:sdpy
MOIT exoLourguq

EUHOXE1BH
0J0HLOOHXdog01 BLHOUIIU(D(PEON
onHJdOWEY] *, MUHIIIIOWON

4 goden 19008 BYHOIIO U BXATE0d
UIOOHXEId HOHLOI0O0® JQUHIJONE],,
UK goden XITHHOMIGORH 9104090
OUHORAE]],, UI(U ,BIYIIf KUHOL'GRLI
19LOLTIOL HOHILATA oMHOdOWEY],

UIM | MOLOOMI X BUHAdeION

UOLOOHAOWOHONBE QUHIBAEL],,
QWAL ol WAMHLIedI UUMOIhUEUD

LST

LA2LOOMIIK BMHOUM 19dAredonmol

1 BUELOUOTOWHRES OIOHABIAMOII OO
nnidoHe HEKEOONHREE

QUHORAE],, UK |, BoddnI0dI
OJOHILeQRUI'® QUHBIOLAIDI]],,

UITH |, BELOJIIOE BUHEEII100




9,68t 19p/nroospa i/ :sdny

andoar
HOMOORUIOHMIOHAEIANOIIOW 1990H)(),,

MOIT exo1ourouq OWOL OLl UMHBHE KUITBEULRNOLOUD $91
U QUHAMQO09() "ModA ugHadoedq
L MHEXOW € KMHOHRAX0) I9HOMEE,,

POGIP0O9/NO0SPat/:SINY OWOL Oll UMHBHE KUITBEULBNOLOUD 91
Ol BaaLonIgHg 1 QUHAMQO09() “ModA nigHadaed
,BIrOL oJordodl eMuIRL)),

9eTGL6J0/NI00Spa W/ :SANY OWOL OII UMHBHE KUITBEUIBNOLOUD €91
IOl BaLonIgHg 1 QUHAMQO09() “M0odA yigHadaed
JBMUNeHU]T,,

9566 [ £/ 00SPS'W/-SAHY OWOL OLl UMHBHE KUITBEULBINOLOUD 91
JIOTT atoMIgug U QUHAMQO09() "MOodA nigHadoedq
L BIULBNOHIY,,

€6PLIOPS/Y00SPOLY//-SCHY OWOL OLl UMHBHE KUITBEULBINOLOUD 191
Ol BaaLonIgHg U QUHAMQO09() ModA uigHadoeoq
Jeronr mmrondaryedex
nOoHdJoIWe-191r08 QU1EH)),,
nurn 9dAredonwar Lo edoroneadondar

10629qF9/NT00SPaW//:SANY EUHOIaUL0dII00 MLOOWHOUERE 001

MOIT exoLourguq

OUHBEONAIdJ]],, U , BHOU
OJOHLHALREOHIO BrEdRE JOUHOdOWEY],,
UITH | BeUIr0dINoIre QUHOXOIIQRH,
WAL o1l WAMHLedII UUMOORUEUD

,BUHREUIBNEH I9INRL BIT KUHMKEdLIEH
L0 BYOL I9ITUD ULDOWHOUERE
QUHEEOIAIDIY],, UI'U , dOMUHI0g0d I
BUHOIraULOAII00 0I0HIIATA SuHAdONEY],,
uru g0doroneod BMHOHUIO0D




HNINVJIOJII

OLIT
! Ol 400Vh O9.1DdhUIOX FHITI90
,Xeradd xigHnureed g
: wy/:sd
PP8OLOO/TOOSPS /50N I UMO ], QWAL Ol UMHEBHE KUITBEMLBINOLOUD 0OL1
MOIT edorourguq
U QUHAMQO09() ModA nigHadocoq
_ 0L UIDIOORUAINOIE HIIHHBEOLOO] ],
[EP9IBIL/MI00SPITLY//SANY I OWOL OLl UMHBHE KUITBEULBNOLOUD 691
MOIT exorourguq
U QUHAMQO09() ModA uigHadocoq
. S , 011 Q0MdoRudINAIC,,
90218y /NI00spau//.sdny I OWOL OII UMHBHE KUITBEUIBNOLOUD 891
MOIT exoLourguq
1 QUHAMQO09() “M0odA niaHadaea
Jaroxadan slgosed
16958J6G/NI00SPa W//-SANY “BELOIIOE EMHEOL00) d19HIRIodIY
MOIT exolourguq ! OWOL Oll UMHBHE KUITBEULRNOLOUD L1
1 QUHAMQO09() “M0odA nigHadaea
. S IHUIITBIN Q199019 |, "eXUWeHUITONdD T,
1OLLOOQOMLTOOSPTLY/-SANY I OWOL OLl UMHBHE KUITBEULBINOLOUD 991

MOIT edorourguq

1 QUHAMQO09() “M0odA nigHadaea




7948 [ Sp/AI00SPa W//SANnY

enHado] [ MIrMd BLOOR
MOIT exoLourguq ! I 9%d
3369105,/ 00Spa w//:Sd
L986°%0S/ pauy//-sdny I hEITeE OHHOMO
MOIT edorourguq
arron
[eeJRe/ 6d/NI 00SPW//:SdNy IWOHLUHIEW WOHIOdOHITO € 191IUL1OBh
MOI] e¥oLouIrgug ! VOHHONERE OUHOXHE]] “dIATOWN
u ouHargedeH 99 ‘enHadoy[ eIrH)
LPS1LLpe/NT00SpawW//:Sdny 19dogudu srHarorndonwenodiNarg
MOIT eMoLouIrgng ! ‘edoLINY BHOMBE OUHOHOWHA] |
d0e/ce/nroospo /S
1e20BLEY PoT/SE I hBI'BE QUHIMDJ
MOIT exoLourguq
©QGo6P9 /NI 00SPa W//:SANY qIrATON
MOIT eda10uIrgug ! u ounHorgedeH 99 ‘edonmy eru))
Z97SPSEp /NI 00Spa w//-SAny erorodg L9 ‘moMoL
MOIT edo10UIrgng ! 0 eMUHIT0g0dII 101 QOHIUHIBA
g UUAIDNATHUA HOHLUHIBW UMHU][ "UILOL
53qe 0§,/ 00SPA W//:S
atoy/ poTSE I XI9HLUHIEW UUNTHEONdonAd nunHud]|
MOIT edorourguq
"MMIDATHU HOHLUHIBW doLMog
1 edoINY BEOLOLM [ "OIrOL QOHLUH.IBIA
©/ 8}/NT00SPa /]S
LoS8ELEY/ PoH/SE I “WOMOL O §0MMHI0g0dI U 40LUHIBIN
MOIT exoLourguq
XI9HHEO.LDOL QUELOUITONHREY
199d£5d
19.L00ed 19Lo9ed
JIHYIRLEd0tRd00 = BHHIhAEH 0130g /i
IMIdhKLNRd][]  dgHIrrodLHOY edodA ema,
drgoddun LA 1g a\
dMHHOdLIAINC 400%h 09.L)IhHIr0)]

IIVICA 11




MOIT exoLourguq BMIIALRY "ILOOHEULIATH]] w
9TLTT2qq/nr008pat//:sdny - d
MOIT eM2LouIrguq BIHO[[ ornged] | 12
8 19¢PIpy,/NI00SpPI W//:sdy
hRI/BE QUHOII | 02
MOIT edorourguq
70995 Z0/NI00Spa T/ :sdny xexuHrogodn
MOIT eM2Lourguq BOXUIMAXUEY € UMIIATHU D[7EC 61
0¥ 199€G [/nIroospat//:sdiy OMAD
MOIT exoLourguq IO [, *oIroll 90M09hudiNare sogadxug 81
Q] T09p9e /NI 00SPa tl//:SANY poredep
MOIT edorourguq UUDATHYA HOHLUHIBWOAINOIrE€ HONBE L1
8Pq0S [ 8F/NI'00Spat//:sdy
MOIT edorourguq HHIDIATHI DI 91
UUIAYHU
[90®Jo¢q/NI 00Spa //:SdNY
UOHLUHIEW BAOLMId MOLO][ ‘"UUINATHU S
MOIT edorourguq
NOHLUHIBWOAIMOIrE€ OUHAIE
©89B}J [ /NI 00SPa t//:SANY ,Iro1r
MOIT exoLourguq QOHLUHIRJA, QWAL OLI hellee QUHIMDJ 4
LOEISSqG/nI00Spat//:sdny uWoIron
MOIT exoLourguq QOHLUHIBJA[,, QWAL OII hell'ee QUHIMIDJ ¢l
goxuLoHIENOddad
€06 18590/nI"00Spawy//:sduy )
onHoHOWMd] | "aoxuroHIEWOddod 4l
MOIT edorourguq
BALOMO0E) JIIHAOHI()
UMULOHICNRHL
8096430 £/NI"00Spaw//-sdy c
u -eden ‘mimronIenoddop 11
MOIT edorourguq
"9€LOJIMOd € QIO QOHLUHIBA
6PqL19¢6/n100spaTwy//:sdny
hRIBE QUHOIID | 01

MOIT edorourguq




61£66503/NI00SPa W/ SANY

XI9HI0Q0dd Toudd[[ "BMUHLERIN
0JOMOOhHUIBWOLEIN HUHBOJIION

MOIT BYo1OUIQuq XI9HI'0Q09d XI9IreW Toudoy | ¢t
‘MMHBOAION BLOLOBh M TOUd |
POEVOOBL/MIO0SPI/-SANY HUHHBQIION BER( U BIALULTINY 1€
MOIT edorourguq -
EHHEBOULIO
T OJOMOOhHUIEWOHUN U 0I0MIOhHUIdIdOHE
XM €M1 UMHROILION XUMOIhUHOWdRI 0¢€
MOIT exorourguq
EUHROUIIO 0JO0MOOhMINBHUL
Yod19g "OMHBOMIO d0MOORUIdIdOHE
861699 ]/NT00Spa tI//SdNy UUHXUEY XI9HIIILROILON QUHBIUIIO
MOIT BYo1oUIQuq QOMOORHINEHUY U QOMOOhMLENOHUY] 6¢
$8EQPToL/nroospay//:sdpy prmmoron
QUMOORMHONWdR | "BUHBOIIIOX 8T
MOIT exoLourguq
QI9HII0Q0E)) "BINALOMD KBHIIALROIIIOY
86960988/NI00Spa tI//:SdNy JexuweHHrodmarg,,
MOIJI e¥oL1oUIrQuq owal ou eroged KeHIrOdLHOY Le
SZ0r]Y9./NT00Spa t//sdny L EIMWBHHIOAINAIIC,, QWAL Ol UMHEBHE
MOIT BYo1OUIQUq BUITBEULBNOLOUD U QUHIIIIQ09() o
QZP69F88/n100SpatW//:sdny hEITeE OHHOMO ¢z
MOIT edorourguq
[TPe0O£q /NI 00Spa /SNy QIrOIl QOHLUHIBNOJLAIIC “WOMOL
MOII BYo1OUIQUq O WDIMALRY KIrOLI OJOHLUHIBN BUIJOHE e
g8J()099//NT 00Spa W/ SdNy UUIDIATHUOWED
MOIJI e¥oL1oUIrQuq DI/€ "MUIATHUOWED QUHILTE ¢

P68 Z9/NT 00SPa w//:SdNY

BIOL
OJOHHEOLOOII UIIAI 9 ULOOHIUILIATHUA




MOIT eMaLouIrguq ULION € ULOOHIUIMATHU BIIMALRY IS%
. — BI0L
CST9ERY8/MI00SpIU//:SANY oJoHHOWadon AN € dOLBOHITHON 4%
MOIT exoLourguq
1 doronesd “M0L UI9HHOWAAI[ |
. S EUHROIION JI9HLMHIBWOdLYAIrE
61989995/MT00SPSTH//-5CH QIHHIIKAHIAY "BMHBQILION It
BMOLOULIQU
ol o QIYHIMH.IBWOJIMOIrE OUIIOIBXALRE
CHSPZA [P/ 00Spa w//-SAny 0dALHOM WOHYIALBOIrON WOHAIILBIYU
MOIT BYo1OUIQuq g nnidoHe BMHOHRAX00 HOMBE oy
. S 9dALHOM WOHAIALBQILrON d BIOL 9ITHD
G601 O0SpST/-5CHY HOTALUITINE O BdO1BOHOTHON vIEdRE 6¢
MOIT exoLourguq
MUALULITINE 9€K90) "BHOOWO |, erAWdodp
SpqepeH,p/Ar00Spa w//:SANY dA1HOY HITHIIOLIBQILrOY]
MOIT eMaLouIrguq "EMHBQOLON JIMHLUHIBWOdINOIG 8¢
. S  BUHBQIIIO)
JLRLYBAS/IT005PSTH//-5CM QIDIOORMHEBXJJA[,, QWAL OLl UWHBHE L€
MOIT edorourguq
EUMBEULBNOLON) U QUHIIMQO00()
. _ , XBLHOWAdLOHU
SALBSI8/ EMo%M M\ /sand XI9HILIBMI9EAN g BUHBQILIO) ¢
BYOLOMLIQU
A0 o QIDIOORUHEXIA],, BUITHOdO(HOM-30d £
$OETI9GL/NIroospaty//:sduy
[£935ppe/nI00Spa t//:Sdny hBI'EE QUHOIMIJ ¢
MOIT exoLourguq
¥¥9TPPEY/NI00SpI W/ :SdNy EHHBQIIIONOLEY ¥€
MOIT exorourguq
60P£69C /NI 00SPat//:SANY OHBHO£dJ 'BMHBQOLON JI9HHIIKAHIIY
MOIT eMoLourguq "EMHBQILrON JUITIOIBXALRE £t

EXMHLEBN OJOHHMXAdI HUHEQIIrOM




MOIT BYo1oUIrguq HIT09 XIDOORMHBXOW BALONOE)) ¥S
J60198Ge/NT00Spa tI//SdNy HIT0d XMMOORMHEBXOW muLondoredey
MOII BYo1oUIQuq "IIHIT0" QUMOOhUHEBXIA &5
. B BAHEQIIrOM
65FCO10p/TLECOSPSTH//5OhY QIYHLUHIBWOALMAIIC,, QNOL Ol UUHBHE S
MOIT exoLourguq
EUITBEULBWOLOUD U QUHIIIIQ00()
: wy/:sd
SI65QEOL/MLTOOSPSLL//50NY hBI'BE QUHOIIOJ IS
MOIT exoLourguq
P3/70995/AT00Spa /7 Sdny hEYEE OUHOIMO] 0c
MOIT edorourguq
WHEMX
. S HMOHEJHId0g0l g nuidoHeodiyare
E6PPLITE/ Emwmwoo MH\ /500 BUHBA0£9r0I0U BAALIIAY 6V
MOLOUILQU
A0 o ‘unIdoHeodyorre ogarorogenodu
ndn miond ouMO9RNIONONEC
. S nnidoHe HoMOIhUdINAIre QUHALQId 1oL
e8IvLGH/ Emw%oo MH\ /50 1 eherodon ‘ogrorodaenod] | 3
MOLOUIQU
A0 o ‘dorenwdodonedy UI9HAIRIT]
: wy/:sd
7E9ER9 [ B/NI00Spa i/ /-sAny heIfes QUHOIMO ] b
MOIT exoLourguq
. wy/:sd
JPI0SLY0/MLTOOSPS /5N UL HOMOIhUAINIIrE g OHBHOEd ot
MOIT edorourguq
. S BEUHOXEAIIBH U BMOL 19I/HD OUHORBHE
OrO9IIL/ILT 0OSPITT/:S0N QOIMOIAGLOUAY U QOHIALULLINY St
MOIT edorourguq
“BMOL OJOHHIWAUJII 4LOOHIIION
008 ¢aeqg/NI00SPa W//:SANY BYOL OJOHHOWodaI .

MOIT exoLourguq

HLION UOMOIRUALYAITE BI'T BIN() HOMBE

JeL0cejo/nroospa i/ Sdny

BX0L OJOHHIWAIII




MOIT BYo1oUIrguq Y MI9HLOII0JQY "BLED QUHIIWOLA] | 99
qqZpS00e/nroospa wy/:sdnyg orexdas doxoonrudad)
MOII BYo1oUIQuq ‘orrexdag 90MO0IT | "eLogd duHMXEdL) §9
. _ ©1249) ¥uHoHedLo0dIoRd
SSyPTEed/nIoospawy//:sdny OJOHUOHUIOWKII BHOMRE 9
MOIT exoLourguq
OUHOHIWMAII BH heI'BE OUHOIIOJ
907995 6J/Nr00Spa w//:SdNy e109o BuHoHed1o0doed
MOIT eM2LouIrguq OJOHUOHUITOWEAII HOMRE, "1o89)) ¢9
058631/ 00Spa w//-SAny JI9HIr0g ¥ BUHBQOLIOY],,
MOIT BYo1OUIrQuq owal ou eroged KeHIrOdLHOY 9
191r9do nomorexxAdxo
’F1J96J6/NT00Spa t//:SdNY onHoHeKdIBE QOHLUHIBWOdLIMOIC
MOIT edorourguq ‘BUITeMOIONIeJ "BUHOTUEIIOL 19
u ueggoourred [quumHUA] |
. _ A1190 ¥ 9MUHXIL € HIr0g
P63 [246Y M 00SPS W/:SANY XI9HLUHIEWOdLMoIre QUHOHOWUA] | 09
MOIT exoLourguq
"HIr08 XI9HLUHIBWOJIMIIrE BR[|
931891 0P/NT00SPa t//:SANY HIT0d XI9IHIUHIBWOAINOIrE BELONOE))
MOIT eMaLourguq "HIr0€ XI9HLUHIBWOod1Iyore BUIdoHE 65
TqQPSot 1 /T 00Spa t//sdny HIT0d XIIHLUHIBWOALMOI€ OUHORALE]]
MOIT BYo1OUIrQuq ‘[IHIF09 QIMHLUHIEWOdINOIC 85
Jq816PFO/nI00spa /ANy heITEE MHAM L
MOIT edorourguq
JSE008E./NT00Spa W/ Sdny 19170do yomoiexAdxo onHoHesd.IRE
MOIT BYo1OUIQuq Q090NATY] “MAgcedrarA u dAgcedpHY 9%
60J998¢ 1/ 00Spat//:SaNY eyAge minrondaryedey MAgg GS
MOIT edorourguq

000 1986P/NT00SPaW//-SANY




8€9900FS/NI00SPa W//SANY

O] BYoL0HIQHG erogd sunHadopdorH| 9/
9995919/ 00Spa W//-SANY
BLog0 Kuodouounyy SL
MOIT exoLourguq
00qeeZc)/NI00Spa w//:SANY snHodoWen
MOII BYo1oUIrguq 99 [MIOLOW M BI39D 9100d0o)) vi
DIULIIO
0T®HLPO/NIo0Spaty//:sduy
HONOORUAIOW0dT ULOOWHHOWH AL €L
MOIT exoLourguq -
191 d] [ "helree QUHOMId
7803 PI9/AT00SPa w//:SANY
BINOLOMD KBMOORULIIO M) €BIf | L
MOIT exoLourguq
SHUIl OI19IIIONOI
60§898e5/NI"00SpI W//:sduy
9 XI9WIBhAIrON ‘UuHMNKRdQOEH 1L
MOIT exoLourguq -
OMHO0d 1001 BH hRIBE QUHIIIOJ
SP19£5qQq/NIo0Spa ti//sdny I9EHUIf QUHORMIOE § "XBINOLOUD XU
MOIT BYo1oUIQUq U XeEHUL € UUHMKBAQOEU QUHAO0ALIO] | 0L
6S< 17709/ 00Spa w//:SANy I9EHUI BITMO KBMOORULIIO
MOIJI BYo1oUIrguq U QUHEOLOOBd QOHOANOD 19EHU][ 69
12d9]
3qQ¢o19gP/Nr00SPa w//:SANY
"BLO€D 0JI0L9Q gBLO0D UIGHXKOIL) "BLIED 89
MOIT exoLourguq
grodornon]7 -owendn € UOhAILr TOYX
BLOED
6B0E8P6Y/NI00Spa /i sdny
EUHOIWOLAI M KMHOXEd10 90HOMRE L9

MOIT edorourguq

OMHOHOWHAII BH heIee QUHIIIOJ

PI5Ga7oq /NI 00Spa T/ SdNY

BUHMXBALO 0I0HHOJLAHE OIOHION
Ir0JIA UI9HALRIAd] [ “ouHMKedLO
O0HHOJLAHE QOHIO] | "BUHAIWOLddI
qIrOLRERMOI UITHIIIOLUOOHLO




MOIT eMaLouIrguq nndodLl HOHAIBUIIdID I91RIALIO] | 68
HULOOHIIIOLUOOHLIO
Q0L P96d/NIroospa w//:sdny urHUdI 1 IMWeHHodIyoIe
MOIT eM2LouIrguq ITHOMBE ‘MDUHEXOW HOMOORMIIRIN 88
uroownHowundu [nuned |
YPPSTET8/nI00Spatl//:sdny CBIHULIIO)» /3
MOIT eMaLouIrguq owal ou eroged KeHIrOdLHOY
q8yLp1eg/nI00Spa w//:sdny LBIHLI),, QWAL Ol UMHBHE
MOIT edorourguq BUITREMLBRWNILOND U QUHIIIIQ09() o8
PE9EGEQO/MIO0SPat/-SAnY orodudu g KUHAIrgE 919901349)) ¢
MOIT edorourguq
8ST89950/MI00Spaty/-Scny hBI/BE QUHOIIO 8
MOIT edorourguq
69J06869/Ar00SPa W//:SANY BLOg) BUIIREUEIO] |
MOIT BYo1OUIQuq "HIr0€ X19901999 9100HROdAIIO]| 2
PLIFO85P/NI00Spa /SNy hBI'BE QUHOIIJ 78
MOIT edorourguq
$96P]66J/NT00SPa W//:SANY GOWAWHOMBIN XI9HERILI EUHOIOIIIQBH
MOIT BYo1OUIQuq oudord £ “exLmod seHHOUIDIRA QU] 18
SpOPOT I/ 00Sp /SRy e1ogd sumedpuyy 08
MOIT edorourguq
89qpa§99/nI00Spa w//:Sdny unnHadopdorny snHoHIWUd] | 6L
MOIT edorourguq
QZSP190¢/nr00Spatw//:sdny heITRE OMHAMIAJ g/
MOIT edorourguq
GONAWNUHUIN
8P 1P9O/NI O0SpaTY//:SNY U dOWAWHINBIN BUHOTOIIIQBH LL

MOIT edorourguq

EHUEOL { "MMUHROLOM 9I9HLIHAAOI0Y]




MOIT eMaLouIrguq MHALOBh BALOUOED JIIEOHIIOg 001
996J%919/NT00SPa W//:SANY BEJIO0][ 66
MOIT exoLourguq "H 1] 91M41I() "BLd€d dUHAIge]]
. S eLxo(pPeorod
95 STIST0/MTOOSPITE//-SNY erunedr senoedy],, “enopdeorod %6
MOIT edorourguq
EI' BHUOLIMIHUE, OMHOHERd £
69598998/NI 00SPI W//:SANY eI (Peorod 19HOMRYE "BLOLILOL))
MOIT BYo1oUIQuq 1V [idnQ “addeorodp L6
ORLOEQL/MTOOSPS /54T BHOLO( 09IALINM U BUIJOHE, 96
MOIT edorourguq
QT CeJJSe/NI00SPaw//:SANY I9HOLOD
MOIT eMoLouIrguq "XBLHEREM O BMHBI] "JA BELOLH | $6
CELIEO1/NIO0SPIWY/-SANY BHU{ BUHIIIIOWO HOMNEBE ¥6
MOIT exoLourguq
i wy/:sd
§E5 E0pSd/LTO0SPaTH//SEN OUHORAILIEM Q0EOLTIAL QOHIHOHER €6
MOIT exoLourguq
. _ ool BUIdoHE
BHBL T 00SPST/7:SeRY "[MIIALOBh HOMOLOUEULELd WOIIIALINU 6
MOIT exoLourguq
1 nonIdoHe O 19908 9€K9))
9J9®¢ G Q/NI00SPa W//:SANY I9IIU1OCh
MOIT exoLourguq NOMOLONEULEIdd 09rAnny U BUIdoHC 16
IIHULT
onHAMEd)M00 U HTHOWOdE OUHOITOWES,
qQqZLE3p/Nroospa i/ -Sdny "ULOOHHOWOAFOHI'0 9100HAIOLUIOHL() 06

MOIT exorourguq

"ULOOHHURUAII QULOIrD £
enHodo [ BUHREORdQOAd] | ‘IreadorHu
HOHHOWJddg-0HHAaLOHedLOOd] |

q950J9So/NI00Spa t//:SANY

HNILOOHAIIQIUIOHLO




MOIT BYo1oUIguq dogerr 48!
9G8PSH6d/NI00SPI W//:SANY BLOED OMHORAL'EH .
MOIT eda10HIrgng QOHHOIKAHIIE U QOHHBLHOI)
e[ [qQp/Jo/NT00Spa W//:SdNy erodorod ewore uuidone ol
MOIT eMoLouIrgng noHdodA dion)) ‘aodixomno Mrug
B6EIPY 0L/ 00Spa /i sdny
O] PIOLOHIGH] edoq 19.1BIrALO0] | 601
1 erdodocod
e NI00SPW//S
OsLacte/ . mvwoﬁow\m ME BINOLE 9100 KeHABLOHEL] [ "BINOLE 801
A0 - EMHOOdLO OIMHBLOIDIrO0M OII I9LI9II()
1 JNEUIRAT HOGOHIrOd
B]639Pgo/NI 00SPaW//:S
1683PE/ I mvwohohﬁ\m ME -oHdBIAMOAdOY,, ¢, 01D 1990H(),, LOT
A0 - :WeWAL o1l eroged BeHAIr0dIHOM
: wy//sd
CBIEAGI2/M OOSPILE/SAnt helree XI9HIQhORd OMHOMOJ 901
MOIT exoLourguq "
i wy//sd
v@mmﬁonmso.ﬁmwmvwawﬁwmwm heres XMI0orU(edl ouHIMoJ SO1
1 ea1dogHOEN? |
3 NI00SPW//S
PE8LSY/ - mvwoﬁohﬁ\m ME UOLOOHHQIRTOAIIOOH KMHAMMOHLO0)) $01
A0 - odumwodyum g yuHadowen exudUIIII))
38 TeqP(¢/NI 00Spa t//:Sdny xerrerondy o
MOIT eia10HIrgng en gonodiyarre sumiedduyy I
: wy//sd
FLOARDD/IL 0O T /RAH WENLRAT HOFOHIr0d-0HABIrANIAIIdOY 201
MOIT edorourguq -

[Jeq8JPS/NI00Spatl//sdny
MOIT edorourguq

I9IIULOBh BOUQMIAXKUEY UUITBEULBIOL
nroergo [gdomeed u sruodq
oY [9HIf0g BHUL] ‘KIrmodq or 19HIrOg

101

339J96,GJ/NI 00Spa /- SANY




MOIT exoLourguq

‘uunoHod1oe suLngeed MuRLC

811

LEPFITOd/nroospaty/:sdny
MOIT exoLourguq

edun 19anLdex

HOMOOhMEN( OFLOHUI'Y ‘BUIdOHE
KBHIWQL U BUAOLBW KRHWQ |, "ULAION
noHLderHeL)) UWRIAIAdII BE BIUEUD

LTT

qg¢eg(de[/nroospa /i sdny
MOIT exoLourguq

gonodrre

4IrOYOWN BBHHOOILI-ded)] "MLIOION
noHLdeIrHEL)) O OMHOIgRLOTad] |
"[MHOLLQL U IIHOLIN ‘19HOUdeq
"BUELOUOONMREL JIIHIIBLHOWRIHAD
‘TIMLOBh XI9HABLHOWIIrE€ KUHREOIALOIU

u nunedroniod MITOLIJN

911

0P8SLIJ3/nIroospawy//sduy
MOIT edorourguq

minraIdoHe noHdorE

puLugsed 19101100 QUMOOhUIOIONE,

‘BOLHUO oJoHdorBomdaL

orowagrrgediA [gwargody ‘19doryead
oiqHdOr'K ‘uumead d19HdOT

edIr'E 19008 IMO(AY] 19Irud JI9HAITK
odIr'E g dOHOINAH neEBdd BUIdOHE

SIT

Joq86qee/NIoospat//;sdny
MOIT edorourguq

sndiomueo]] ‘[awenHeldo

oMLK BH ULOOHAULIeoHIred

QUHEUL "BUHOhAL'EH
OIOMOIAdUENHOM BALOHNOE))

‘errended otoHgueOUred HOMNBE

144!

dpSepeyy¢/Nroospa /- sdny
MOIT edorourguq

AHOOEMEH&NOSH@&

‘[9I0LOS]] “edI'E OIrOMh 909000
u redeg "oMHOHRA][-BIdOQHIEUD |

edI’E 9IrO7OW BRHHOINAH

el

30888 C¢/NI00SPa W/ SAPY




ZPOJPAPE/MT00SPa W//SANY

oJom4qroq ¥udodJ, ‘errgoey HOMBE

MOIT eddLouIrguq "MOHHOIA)Y dUHIAUINIOR "BRHHILAIY cel
yuLyerel xedrs
BOB( [PIL/NT00SpPa//:Sd
0F0TPaL/ poSE 4 19d191 019HdQR “MUIMerel I9IH ], 971
MOIT exoLourguq
"BMMLNBIR | BIIEH — 91A] [ UI9HRILA
reQde MHEMX 191IBLC, ‘edE U
Y61eP60OP/NI00Spatu//ssdny BITHICO)) MUTIOIO9€ U MUHAIKOXoModIn
MOIT eddLouIrguq 0 BUHAIrge1orddn olgHHOWAdE0) 4
‘regae OMHO0d 10 9oHHOdLAHYG
] d¢q/nroospay//:sd
PILPEY PO/ HMILOOHIIQLBI0rdIr00 HOHIRIL 19764 vl
MOIT exoLourguq
1 L ALOOWHLIED — OJBIN UITHILBdINOID,,
NI 00SPIW//:S
ree9tey/ Po/SE ewwedaen]y ‘minrondaredex €Tl
MOIT exoLourguq )
QI9HIOHO0 XM ‘19Iredg
re9de M BIHIO)) uMIdoHe
] NI 00Spa w//:Sd
raesyLTl po/SA MUHhOLO]] "ILOOHIULIE KRHhOHIIO)) 44!
MOIT edorourguq
"QNIHI0)) "BINALOUD KRHhIHIO))
QUHIXUAN
988GorR/NI00SPA W//:Sd
498858/ poTSE QOWMI'ME XM ‘I9LOHBIN ‘19re9de duidE 121
MOIT edorourguq .
KUI'€99€0)) "BQOH OJOHIEQdE TN Y
sUWOHOd1o® BeHAO(hoOWLIBOHE
JTee NI o0Spaw//:sd
1WELLBY/ poTSE ‘[LOMOJALONTRd TALIOMOIAL 0C1
MOIT exoLourguq
QUMOJRMLIIO QI9HHIWAdE0))
NHHRIOI9IrO0U
S0V HI6E/NIr00Spa //-Sdny XUMOORMWOHOALO® 19YOLJN "H0IMOLQ0 611

MOIT exoLourguq

XIDIOORMIOOM 19rodudi BMHOHOELQ0
B MIUEU( G0HONBE ILOOWHMHIWUA] |

SPTo¢pe/nroospa w// SNy

UANOHOALO® OUHORBHE




MOIT edorourguq

WAL o1 WAMHLedII UUMOORUEUD

vel

16£99J8q/nI00Spa w//:sdny
MOIT eMaLouIrguq

,edoredonal o1oHLMHIBWOALYAIE
UIdYoNW e1dog)),, UIH  MUINATHHUOWED
BUHOIIE QMHRIOIII00],,

WAL o1l WAMHLIedII UUMOORUEUD

eel

BP8S99£0/NI00SPa W/ SANY

,BIrOII OJOHLUH.IBIW
0I10g9dx1d UUIDIAYHU QUHIIIAAI(,,
UIH | AAIDATHA HOHLUHIBWOdLMAIr€
EUHOIIE QMHRIOIII00],,

WAL o1l WAMHLIedII UUMOORUEUD

43!

621 6BJJ/NI 00SPIT//-SANY
MOIT exorourguq

,edonny 191rMo BUHOAOWEN 990HO0 BH
UUIAYHU HOHLUHIBN QUHAIAIddI(),,
UITH |, BYOL 19U 10 BdoIINy

I9I(UO ULOOWHONERE OUHORAE]],,

ury edonmy 19rmo ouHodomeyy,
WAL o1l WAMHLIedII UUMOORUEUD

Iel

JOrI9¢L9/nI00SpaTt//:sdny
MOIT exoLourguq

,JNOMOL
0 Axwed eH RIUMHIEIN OJOHHEOLOOII
EWE10UOY SOUHRIOIIII]],,

ury  goxuronrewoddog

4LOMO09) QUHRLOIdIOJ]],,

WU |, G0LMHIBIN XIIHHEOLOOII
KIrOLI OJOHLUHIBW QUHBEOIAIII],,
WAL ol WANUIMRdI UUMOORUEUD

0¢l

9} 6PLEP/NI00SPA W//:sANY
MOIT exorourguq

UUWOHOd LR I[9WAIrgodil S19HHIIMAdOH

6¢Cl

€€9¥£Too/NI00spat//sdny
MOIT edxdLouIrguq

BMHLIBIBIBLOIA
"MOHHAIrA0Y BdAILMAdLO BRHQRLITIOBIA

8CI

OMHORAIIEM Q090U “edraded




L€L9e.Qqg/nro0spaTty/:sdpy
MOIT exoLourguq

‘unInredpur OMHOYOIrQRH,
WAL o1 WAMHLedII UUMOORUEUD

vl

J€QJ6.,89/nr00Spa /7 sdny
MOIT eMaLourguq

L EHULr XUITIoTeandddRd

EHHEOL09ed 0OJ0HIAMO( onHodOmEY],
UK | (eHUL XK odomwud eH)
BELOJMMIOE L0 BUHEOLOOBd OJOHIAMO]
HLOOWHOULRE QUHRLIOLQIOJ]],,

WAL o1l WAMHLIedII UUMOORUEUD

6¢l

8969 TY/NI00Spat//-sduy
MOIT exoLourguq

JJaeHurr u erexdoe

OJOMOOI €M QWALOMD € BMHIXeAQOEU
OUHOBALIO[[,, UK, BINALD
BUHOIWOILdII BIroreeeon oOMHIdOWE],
WAL ol WANMIMRdI UUMOORUEUD

8¢1

€[9900 [q/nr00Spa°w//:sdny
MOIT edorourguq

JJGHIrog
nogodAge aodroweden onHORAE]],
WAL o1 WAMHIedII UUMOORUEUD

LET

06PTOP6Y/NI00Spat//:sdny
MOIT BYo1oUIguq

,30L 0JOHHIWAdAII

UL € BLIF) HOMUHROLOU

19100ed OMHREOWIIrDI}],, UL'U
,doronead u AxmAres ‘doreoHOTHON
QIIHHQHUY/Q0D OHIIALBEOTAO0N £3doh
BMOL OJOHHOWAMOI OMHREOWIIrDI]],
WAL ol WAMHLIedI UUMOIhUEUD

9¢l

PQ9TO8e/nI00Spaw//:sdny
MOIT edorourguq

L OIMHLEBW WOHHMYAdI
g nnidone onHedgocedgoadyy,
WAL o1l WAMHLedII UUMOORUEUD

Sel

SEP6STPS/NI00spat//isdny

 SOMHMHLEBIN
OJOHHIXAdI M OJOHKLUH UUHBQIIOM
XI9HI09049 erondon ounodomeyy,,




91CT0CLO/nr0oospat//sdpy
MOIT edorourguq

QI9HEOHOO :ALBY OIAHLIAMHOM

BH 0LMO900 XI9HOJIQOH KMHINKOLOLI
EUHALOIOdIO BI'Y UUHOXKOIMdI
XI9HAOLOI9INOY WOHHBLOEIIOLION

0 WOEBILI WIIHHQXAJdOOgoH

BQOH OJOHI€QdE EMHOTOIIQR],,
WAL o1 WAMHLedII UUMOORUEUD

94!

993Qep £d/NI 00SPI//-SANY
MOIT edorourguq

L JNOUHUNOII'E TU1OBh

-B1OQ KUHOMIOLLIOU QUHORAE]],, UL

, BALOWHEOT WOUHBEOEIIIOIION O BHOP
oJoHEHUINeOUITRd OMHEBEOIAIDIY],,
WAL ol WAMHIedII UUMOORUEUD

124!

Q(915999/NIr00Spat//-Sdny
MOIT edorourguq

,e1dogrnd noHHEOLOON SUHIdOWEN U
erodorod otondemore oroHHO¥odsed
ed1MOII0 OMHREOLIIDIY],

WAL o1 WAMHIedII UUMOORUEUD

vl

78J91693/0T00Spa l//-sdNy
MOIT BYo1oUIguq

L BUHMXEdLIEH

L0 YOUIr01€d €3doh BMOL MITHD
HNIOOWHONERE QUHBEOIAIDI]],, UITH
LD Peorod BMHREOIIDIU dEOHIO
BH BMHELI ] HOHHEOLOOI dMHIAOWEY],
WAL o1 WAMHIedII UUMOORUEUD

44!

LYO9SLE9/nro0spay//:sdny
MOIT edorourguq

,(SIrolI WOHLUHIEW € NTHLOBh
x19HHMXEdRE g03odL weugpediorod
OlI) MMULOBh XMOLONGULBIod
nnIdoHe U BOIIAIINY QUHOIRTAdII(),,
WAL o1 WAMHLedII UUMOORUEUD

vl

AKT:
nnnesudsron 1 nunHIdopdorHn




9Z8edd¢/NI 00Spa W/ SdNy

L BIIOL

oIordody exULeL)), QWAL Ol UMHBHE 7S1
MOIT edorourguq

EUMBEULBNOLON) U QUHIIMQO00()

Goyeqjpg/nIroospatl//:sdny L EXMWBHHYT,, QWL OLI UMHBHE
MOIJI e¥oL1oUIguq BUITBEULBNOLOUD U QUHIIIIQ09() tol

20Sq] cop/NTr00Spa w//:Ssdny L EAMLBNOHMY,, OWAL Ol UMHBHE
MOIJI e¥oL1oUIrQuq EUITBEULENOLOUO U QUHIIIQ09() 051

qQyoJ €09/ 00Spa w//-SAny LEXULBNOHMY,, QWAL Ol UMHBHE
MOIT edorourguq BUITREMLRWILOND U QUHIIIIQ09() ovl

orodudu o urHAIrgRLOTAdI XI9HRABH

-OHHOE10d109 XIIHHIWAAg00 ArEd

i _ WAIMQO g AdUW 1[9HKLARY HOMIOhUEU(D
PI00VPLE/NT O0SPaTU//-SNY 010N ‘eduW oHULARN HOMOIhUEUP 1

IOIT wiatoMIgHg 0 nunargeroradn nnHegoduwdod

g nndoor HOMOORUEN(D 910 "UUHBHE

EUMBEULBNOLON) U QUHIIMQO00()

edun oHuLdex

3/361381/Nr00Spaw//:sdny UOHhABH HOHHOWAdE00 4 HMWOHOdLO®
MOIT BYo1OUIQUq U IDIMEU() OLOOW U 90 "UUHBHE Lyl

EUMBEULBNOLON) U QUHIIMQO0()

BMOHOIrdh ULOOHIIALEIY

. _ xedo(o HOMOORULE U HOHGIBUIIOD
PaOPPOPE/ILI 00SPaTL//:ScY ‘UOMOIhUIOLOHXIL ‘UONIOhUNOHONE ot

MOIT edorourguq

€ MMNOHOJLO® U IMUEN(] 9Ir0J "UUHBHE
EUMBEULBNOLON) U QUHIIMQO00()

..msmo:uozoxﬁmqmwmms
UOLOOHHBWAL “LOHBII ‘T9HA][ LIOMOJLAL
€ BUHOTOIQRH,, MU |, 19rede dudE

n sudemAron o10HdOgd)) KUIEQE0D




MOIT BYo1OUIguq U QUHOMQO09() ModA nigHadosod 91
BUIDIATHU BeHLUHIBWOdINAIC,,

8VCCOESO/MTO0SPI /7SNy QWAL Ol UMHBHE BUITREULBRNOLOUD 191
MOT1 exaLoHIQHg U QUHAMQO09() MOodA nigHadoedq

389 ()0, q¢/NT00SP W,/ SANY ,QIfOIl QOHLUHIBJA],, QWAL Ol HMHEHE 001
MOIJI e¥oL1oUIQuq BUITBEULBNOLOUD U QUHIIIIQ09()
JXxerado

€LL00tPE/NI00SpaTwy//:sduy XI9HRUIERd € WO, SWOL Ol UMHBHE 6S1
MOTI eXaLoHIQH] EUMBEULBNOLOND U QUHIIMQO00()
0L UMIORHdINOIE

999ESY1L/nI00Spat//-SAnY UI9HHEOLOO] [, QWAL Ol UMHEHE 8G1
MOTI eXaLoHIQH] EUMBEULBNOLOND U QUHIIMQO00()
,QIro1

GIOPOIAE/MTO0SPS /SRy Q0M0ORUALINAIIC,, QWAL Ol UMHBHE LS1
MOTI exaLoHIQHg BUITBEULBNOLOUD U QUHIIIIQ09()
Jaroxadon

[ASQO¢P[/NIr00Spa Tt/ :SANY Q1940ERD "BALIAMIE BUHEOLIOD ocT
MOIT exolourouq d19HLRIddIY,, WAL Ol UMHBHE
BUITBEULBNOLOUD U QUHIIIIQ09()
,JAHUIITBIN 919901119 ],

0TPLIE99/MT00SpaTLY//:SANY "BXMWBHUIOWAD ] ,, SWJL Ol UMHBHE SST
JOIT BiaLoMIOUg BUITBEULBNOLOUD U QUHIIIQ09()
,And0ooL HOMOORULOHM-OHAEIAMOIrON

8E0FpPO/NO0SPYWY/:SINY I990HJ(),, WAL OII UUHBHE ¥S1
MOTI eXaLoHIQH] EUMBEULBNOLON) U QUHIIMQO00()
JOINHEXOW €

OFTPYECE/MrO0Sp /SNy EUHOHRdX0D I9HONBE,, QWAL OIl UMHEBHE €S1

MOIT edorourguq

EUMBEULBNOLON) U QUHIIMQO00()




SY6Fqc/NT00Spa TW//SANY

Jmenodioe I9IHOWAIEC,,

OWOL OLl UMHBHE KUITBEULBNOLOUD 0L1
MOIT exoLourguq
U QUHAMQO09() MOodA niaHadoedq
JInLoeh X19HdBLHOWIITE
099G95()6/NT 00SP W //:SANY U edI’E OJOHWOLE BIUEUD,, .
MOIT exolourouq OWOL OLI UMHBHE KUITBEULBNOLOUD
U QUHAMQO09() MOodA uigHadoedq
. ,BINOLE BIUEUD,,
NI 00SPa W//S
SIS/ 0 PO/ OWOL OLl UMHBHE KUITBEULRNOLOUD 891
BXOLOMIQH
A0 o 1 QUHAMQO09() “M0odA yigHadaea
JNEULRAT HOgOHIr0g-0HABIANOAIdOY,,
5/3/nroospa /s
8EP6SOLY/ PO/ OWOL Oll UMHBHE KUITBEULRNOLOUD L91
MOIT edorourguq
1 QUHAMQO09() “M0odA nigHadaea
3199q¢/NI00Spa W//:SdN nOLJ HEOHO0.,
§90199/ PO/ OWOL OLl UMHBHE KUITBEULBINOLOUD 991
MOIT edorourguq
U QUHAMQO09() ModA uigHadoeaq
4 JBMULIQ),,
©Z G/ 00SPYW//:S
£091PECs/ PoHSE OWOL OLl UMHBHE KUITBEULBNOLOUD S91
MOIT exoLourguq
U QUHAMQO09() "MOodA ngHadocoq
J9HIr0g
PPTeLE06/NI00SPI T/ :SANY OIMHIUHIEWOALINOIrE U OUMOORUHEXIIN, boT
MOIT exolourouq OWOL OLl UMHBHE KUITBEULBINOLOUD
U QUHAMQO09() MOodA uigHadoedq
, BUHRQOIrOM 9I9HIUHIEWOdINOLC,,
5G/NT00Spa w//:Sd:
PL89qzes/ PO/ OWOL Oll UMHBHE KUITBEULRNOLOUD €91

MOIT exoLourguq

1 QUHAMQO09() “M0odA niaHadaea

PFA0T€9P/NI00SPa /7S]

L BUHBQOIrOM OMMOJhUHEXIIA],
OWOL OI1 UMHBHE KUTTBEULEIWNOLOND




91

OLIT

ANINVJIOdILT
OI1 900Vh O9LOTRUIrOX ddITI90







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHBbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHus

JleMOHCTpHpOBATh HAa MpPUMEpPaxX poJib U MecTO (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON AEATEIIbHOCTH JIHOIEH

10.2

Y4uTHIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKHX MOJIEICH:
MaTepHagbHasi TOUKa, MHEepIHaIbHas CUCTEMa OTCUYETa, aOCOIOTHO TBEPOE
TEJI0, UACAIBHBIN Ia3; MOACIIA CTPOEHUS I'a30B, KUIKOCTEH U TBEPABIX Tell,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPU pelIeHUH (PU3NYECKUX 3a1a4

10.3

PacnioznaBate pusmdeckue siBiieHus (IPOIECCH) U OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OPSIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJeHUE TeN, JBHKCHHE TI0
OKPY>KHOCTH, HWHEpIUsA, B3auMojeciicTBue ten; nuddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIaXACHHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHUeE,
KOHJCHCALlUs, IJIaBJICHUEe, KPUCTAJUIU3allHsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIIICHHUE TAaBIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPBITOM COCY/IE, CBSI3b
MEXy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIECcax; dIEKTPHU3AIUS Tell,
B3aMMO/ICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJBb3YsI (GU3NUYECKNUE BEITUUYUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMIYJbC TENa, KUHETUYECKas DSHEprus, IOTEHLUalbHAs dSHEprus,
MexaHu4deckass paboTa, MexaHW4yecKas MOUIHOCTb, NpPU OMHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3NUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYMH, MX
0003HAUCHHsI U EIMHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE ITAHHYIO
(U3UYECKyIO BETMUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEILIOBEIE SIBJICHHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCJIMYHMHBI: OABJICHUC Ira3a, TCMIICpaTypa, CpCaAHAa
KHHETHUYCCKAaAa OHCPTHUA Xa0THUYCCKOI'0 ABHNKCHU S MOJICKYII,
CpCAHCKBaApATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYCCTBO TCIIJIIOTHI,
BHYTPECHHSISI dHEprus, padbora raza, KOA3h(HUIIMEHT IMOJIE3HOTO JEHCTBUS
TETUIOBOTO JBHUTATENs; TIPU ONMCAHWU MPABUIIBHO TPAKTOBATH (U3NUECCKHUI
CMBICIT UCIOJB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CIAMHHUIIBI, HAXOJWUTh
(GOpMyIbI, CBSI3BIBAIOIIME MAaHHYIO (U3WYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIC  DJEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (IIPOIECCHI), UCIOIB3Ys (PU3MUECKUE BEITUYUHBI:




ANEKTPUYECKUN 3apsill, DJEKTPUUYECKOE TMOJie, HANpsLKEHHOCTh IO,
MOTEHLIKAJ, Pa3HOCTh MOTEHIMAJIOB; MPH OMHCAHUU MPABUIBHO TPAKTOBAThH
(bu3nYECKU CMBICIT HCTIONIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €AUHMUIIbI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMHU

10.7

aHaTM3UPOBaTh (PU3MYECKHE MPOIECCHl U SABICHUS, UCTIONb3YS (pU3NUecKue
3aKOHbl M MPHUHIUIBL 3aKOH BceMHupHOro Ttsarotenus, I, II u III 3akonbl
HrploToHa, 3aKOH COXpaHEHUsS MEXaHWYECKOM HHEpruH, 3aKOH COXPAaHEHUS
UMIyJIbCa, MPUHLUI CYNEPHO3UIUU CHJI, NPUHLHUI PaBHONpPABUS
MHEPLUATbHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, TAa30BbIC 3aKOHBI, CBS3b CPEIAHEW KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBWXKEHHS MOJIEKYJI C abCONIOTHOW TeMmepaTypow,
MEpBBIA  3aKOH TEPMOJWHAMHUKHU; 3aKOH COXPAaHEHUS OSIEKTPHUECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MAaTeMaTHYECKOE BBIPAKECHHE U YCIOBUS (TpaHHUIIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLMIBI JEHCTBUS MAaIlWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauuyaTh YCJIOBUS UX  0€30MacHOro
UCIIOJIb30BaHNUs B [IOBCEIHEBHOW KU3HU

10.9

BBINMONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3NYECKHUX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000OPYI0BaHUS, TMPOBOIUTE OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

10.10

OcymiecTBiATh NpsMblE M KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEJIMYMH;
P ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (H3MYECKMMH  BEIMYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX H3MEPEHHH; TpPH 53TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yiabTaThl  IMOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKux BETUYMH B BUAE Tabnui W TpaduKoB, JeNaTb BBIBOJBI IO
pe3yabTaTaM HcciaeI0OBaHUS

10.12

Cobmronats mpaBuiia 6€301acHOTO TPyAA MPH MPOBEICHHH HCCIICIOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4COHO-MCCIEAOBATEIbCKOM |
IPOCKTHOH ACATEITBHOCTH C UCIOIb30BAaHUEM W3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpATh (PU3UUYECKYIO MOJIEINb, BBIICIATH (PU3HMUYECKUE BETUUNHBI
u GOpMyJbl, HEOOXOAMMBIE ISl €€ pEHICHUs, MPOBOIAUTH PACUETHI H
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJIMNYMHBI

10.14

Pemars KauecTBEHHbBIE 3aJauu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PAaCCyXKJIEHHUH C OMOpod Ha H3yYCHHbIE




3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS

10.15

Hcnonb3oBaTe  Ipu  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpETallid ¥ TPEACTaBICHUS Y4YeOHOW U HAay4HO-NOMYJISPHON
uHpOpMaLMK, TOMYYCHHOM U3 pa3iMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJIy4yaeMyl0 HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcmonp30BaTh TeOpeTHYECKHE 3HAHUS N0 (PU3HMKE B MMOBCEIHEBHOW JKU3HU
st obOecrieueHrss 0€30MAaCHOCTH TpU  oOpamieHuu ¢ npubopamu U
TEXHUYECKHUMHU YCTPOMCTBaMH, IUISI COXPAHEHUS 3A0POBbS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIOIIEH cpesie

10.18

PaGoTtate B rpymme C BBINOJIHEHHWEM pPAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATBHO PACHPEACISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHsSX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXJIOTO M3 YYAaCTHUKOB TPYNIBI B peIICHUE
paccmaTpuBaeMoil mpooOIeMbI

11 KJTACC

Kon
NpoBepsieMoOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHM, B MPAKTUUYECKOW MEATEIBbHOCTU JIOACH, IEIOCTHOCTh M
€IMHCTBO (PM3UYECKON KapTHHBI MUPa

11.2

Y4uThIBaTh TPAaHUIBl MPUMEHEHHsS HM3YYCHHBIX (DU3MYECKUX MOJIENCH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAs
MOJIeNIb aTOMHOT'O Si/ipa MPH peleHNH (PU3nYecKux 3aaa4y

11.3

Pacno3naBate ¢usndeckue siBjaeHUs (IPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKH ¥ KBAaHTOBOW (DM3UKU: dJIEKTpUYECKas
MMpOBOAUMOCTD, TCIIJIOBOC, CBCTOBOC, XUMHUYCCKOC, MArHUTHOC I[eﬁCTBHH
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAarHuToOB, 3JICKTPOMAarHuTHas WHAYKIUA, ﬂeﬁCTBHG
MarHuTHOTO TIOJISI HAa TMPOBOJHHUK C TOKOM M JBHXKYIIHWCS 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, MPSIMOJIMHEHOE
pacrpocTpaHeHHe CBETa, OTpPaKEHHE, NpeIoMIICHUuE, WHTepEepeHIs,
TUQpakus U TOJSPH3AIMS CBETa, AUCIEPCUST CBETa, (POTOIICKTPUICCKUN
adpdext (Ppororddexr), cBeTOBOE NaBieHHE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aroMa  BOJIOpPOAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

11.4

OmnuceiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUYECKYI0 IPOBOAMMOCTh pAa3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBIEHHUS  (IIPOIECCHI), HCIOJB3YS  (PU3UUECKUe
BEJIMYMHBI: IEKTPUUYECKUN 3aps]], CHJIa TOKA, dJIEKTPUUECKOE HANPSDKEHNE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, MHIAYKIUS MAarHUTHOro mois, cuiaa Awmmepa, cwia JlopeHna,
WHAYKTHUBHOCTb KATYIIKH, SHEPTHs 3JIEKTPUYECKOIO0 U MAarHUTHOIO IIOJIEH,
IEepUOJl U 4acToTa KoJIeOaHUH B KosebaTeabHOM KOHTYpeE, 3aps] U cuila
TOKa B TpOllecCEe TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KojeOaHMH,
¢okycHOE paccTOsIHME M ONTHYECKas CHJa JIMH3BI, TPH OMHMCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYHMH, MX
0003HAUCHHsI W EIUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3UUECKyIO BETUUMHY C IPYTHUMHU BEIIMYMHAMU

11.5

OnuceiBaTh M3y4YECHHBIC KBAHTOBBIE SIBICHHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKre BETUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETA, SHEPrusi M MMIIYJbC (OTOHA, MEpPHO] IMOIypacnasna,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
(¢u3nUecKuil CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYECHUS U CIUHHIIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMH, BBIUUCIIATH 3HAaUeHNE (PU3UUECKOM BETMYMHBI

11.6

AHann3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCTIONB3Ys (PU3NIECKUE
3aKOHbI W TPHUHIOUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOIO H
napajuIeTbHOTO COSIMHEHUsI IPOBOJIHUKOB, 3akoH J[xoyns — JIeHia, 3akoH
AJIEKTPOMArHUTHOW MHIYKIWHU, 3aKOH TPSMOJIMHEWHOTO PacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, YPaBHEHUE
OiHmTeHa 111 GoTodDderTa, 3aKOH COXPAHCHHS DJHEPrUH, 3aKOH
COXpaHEHHsI MMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsSI MAcCOBOTO YHCIA, MOCTyJlarhl bopa, 3aKOH pagroaKTUBHOTO
pacmajna; TpU 3TOM pa3IU4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE€  BBIp@XEHHE M YCJIOBUS  (IpaHUIBl,  00JacTu)
MMPUMCHUMOCTU

11.7

OnpenensaTe HampaBlIeHUE BEKTOpPa HMHIYKUUM MarHMTHOTO  ITOJIA
IIPOBOJHMKA C TOKOM, cUiIbl Amnepa u cuiibl Jlopenna

11.8

CTpouTh W ONMHCHIBATh H300PKEHHE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOU JTUH30H

11.9

BhBITIONMHATE AKCIEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MYECKHX SIBICHUA U
MPOIIECCOB C MCIIOIH30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS, TPOBOIUTH OIBIT
U GOpPMYIIMPOBATH BHIBOJIBI

11.10

OcymiecTBIATh NpsSMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYMH;
P ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (M3UYECKHUX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BUJE
TaOIMI U TPaQUKOB, AETaTh BHIBOABI 110 Pe3yJIbTaTaM UCCIEIOBaHUS

11.12

Cobmronats mpaBuiia 6€301MacHOTO TPyAa MPH MPOBEICHUH HCCIICOBaHUHN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOM |
HpOGKTHOI\/'I ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYIOBAHHUS

11.13

Pemarte pacuérHple 3amaund ¢ SBHO 3aJaHHON (U3UYECKON MOJIENBIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMIIB; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (HPU3UUYECKYIO MOJIEINb, BBIICTATH (PU3HMUYECCKUE BETUUUHBI
U (opmynsl, HeoOXoauMble A €€ pelIeHUs, NPOBOIUTH PACUETHI U
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI

11.14

Pemars KauecTBEHHbBIE 3aJauu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PAaCCyKJIEHUH C OMOpod Ha H3yYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SABJICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKA, CTPYKTYpHUpPOBaHUSA,
UHTEpPIpPETallUd U TPEACTaBICHUS Yy4eOHOW W Hay4yHO-NIONMYJISpHOU
uH(pOpMallMK, TOJTYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH TOTy4aeMyto HH(popMaIHio

11.16

OOBSCHATh TPUHIMUINBI JNCUCTBUS MAIIMH, TPHOOPOB U TEXHHUYECKHUX
YCTPOWCTB;, pa3auyaTh YCJIOBHS WX 0E€30MaCHOTO WCIHOJIb30BAaHUSA B
IIOBCEIHEBHOM XKU3HU

11.17

[IpuBoAMTH pUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAHUA T10 (bH?)I/IKe B HOBCCHHGBHOﬁ KHU3HHU
s obecriedeHrss O€30IacCHOCTH TpU  OOpalleHuH ¢ mpubopamMu
TCXHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 3J0POBbA U COGHIO,Z[GHI/IH
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpefie

11.19

PaGoTtate B rpymme C BBIMOJTHEHHWEM pPAa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PALMOHAIBLHO PACHPEACTATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTYyalUAX, aJACKBATHO
OLICHUMBATL BKJIad KaXAOro H3 YYAaCTHUKOB TPYIIIBI B PCHICHUC
paccmaTpuBaeMoil mpoodIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pas3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o npupoxe. Hayunelie meronsl
NIO3HAHMS OKpysKarolero mupa. Ponb akciepumenTa
U TEOpUHM B TIIpoLECCE IO3HAHUSA TPUPOIBIL.
DKCIEepUMEHT B (hU3UKe

1.2

MopenupoBanue du3nueckux SIBJICHUI u
npoueccoB. Hayunsie rtunoressl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUIBl NPUMEHHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBUS.
Porr w wmecro ¢Qusuku B PopMHpOBAHUU
COBPEMEHHOM  HAy4yHOW  KapTUHBI MHpa, B
MPAKTUYECKOU IS TEILHOCTH JIOIeH

MEXAHUWKA

###HPari#KUHEMATHUKA

2.1.1

MexaHudeckoe JIBIDKECHHUE. OTHOCHTENBHOCTE
MexaHuueckoro aBwxkeHus. Cucrema oOTcuéra.
TpaekTopus

2.1.2

[lepememienue, CKOpPOCTb (CpeaHsisi  CKOPOCTH,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAHHAT.
CrokeHue nepeMeeHU U CI0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCMMOCTH  KOOPIMHAT,
CKOPOCTH, YCKOPEHMS, IYTH U IepeMelicHus
MaTEepUaIbHONU TOUYKHA OT BpEMEHHU

2.14

CBobOonHoe majeHune. Y CKopeHrne CBOOOHOTO
naacHuA

2.1.5

KpuBonunerinoe JIBH>KEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHONM TOUYKH MO OKPYXHOCTH.
VYrioBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENbHOE YCKOPEHUE

2.1.6

TexHuueckrne YCTpPOMCTBA: CHUIOMETP, ABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE Tlepeaaun

2.1.7

[IpakTudeckue paboTel. lM3mMepeHne MIrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOLUCHUS MEXAY




IIyTSMMU, IIPOMICHHBIMHU TEIOM 3a
MOCJIEIOBATEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
IpH  PAaBHOYCKOPEHHOM JIBMKCHUH C HaYaJIbHOU
CKOpPOCThIO, paBHOM Hym0. M3ydeHHwe NBUKEHUS
mapuka B BA3KOM JKUAKOCTU. M3ydeHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

##HPar## JUHAMUKA

2.2.1

IIpuHnun  orHocurensHocTH ['ammited.  llepsslid
3akoH HeroroHa. HepuuanbHble CHCTEMBI OTCUETa

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoii 3akoH HbroToHa 1511 MaTepuanbHOU TOYKHU B
uHepuuanbHoU cucteme orcuéra (MCO). Tpermit
3aKkOH HpI0TOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKkoH BCeMUpHOTO TAroTeHus. Cuna TSHKECTH.
[TepBas kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUS
CKOJIBXKEHHUsSI M cuiia TpeHus nokos. Koaddumument
TpeHus. Cuia CONpOTUBICHUS TIPU JBIXKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

227

HOCTyHaTeHBHOG u BpamaTCJIbHOC JABUXXCHUC
abcooTHO TBEPIOTO Tena

2.2.8

MoOMEHT CuiIbl OTHOCHTEIBHO OCH BpAILICHUS.
[1neyo cumbl. Y caoBUs paBHOBECHS TBEPAOTO TEa B
nco

229

TexHuueckre ycTporucTBa: MOIMUITHUKH, IBUKECHHE
HCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHue JBUIKEHUS
Opycka MO HaKJIOHHOHM IUIOCKOCTH TOJ JIEHCTBHEM
HECKOJIBKUX cwil. MccrnenoBaHue 3aBUCUMOCTH CHUJI
VIPYTrOCTH, BO3HUKAOIUX B JaedopMupyemoit
NpYyXKHUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHBI UX
nedopmaruu. MccnenoBanue ycioBH paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

23

###HPari##3AKOHBI COXPAHEHUNA B MEXAHUKE

23.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIysIbC CUIIBI U U3MEHEHUE
UMITyJIbCa TeJla

232

3akoH coxpaHeHus umiynbca B MCO. PeakTtuBHOE
JBUKECHHE

233

PaGora cumnel




234

MoHocTs CHIIBI

235

Kunernueckas »sHeprus MaTepHaIbHONM  TOYKH.
TeopeMao KMHETUYECKOU JHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEPrus
yIpyro nehopMUPOBAHHON MIPY>KUHBI.
[ToTeHmanpHas SHEPTUs Teja BOJIU3U MMOBEPXHOCTH
3emnu

2.3.7

ITorennuansHBIE U HENMOTEHIMAIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHUEM
MEXaHUYECKOW DSHEPrud CHCTEMBI Tel. 3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckne  yCTpOMCTBA:  JBUIKEHHE  PaKeT,
BOZOMET, KOIIEp, IIPYKUHHBIN [TUCTOJIET

2.3.10

[IpakTrueckue padboTel. 3yueHue cBSI3U CKOpoOCTen
Tel mpu Heynpyrom ynape. MccinemoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHH4eCKOU
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOICHCTBUS
YaCTHUI[ BEIECTBA
Mogenu CTpOoeHUsI Ta30B, KUIAKOCTEHM M TBEPIBIX

3.1.2 Tel U OOBSCHEHHE CBOMCTB BeEIeCTBA Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostnuas ABoraapo

31 314 TermoBoe  paBHOBecue. Temmeparypa u  e€

usmepenue. lllkana remneparyp Llenbcus
Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AOcomoTHasi TeMiieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM OSHEpPruu  TEIUIOBOTO  JBUKCHUS
yactuil raza. [lIkana temneparyp KenbBuna

317 VpaBuenne Kunaneiipona — MengeneeBa. 3akoH
Janprona

318 I"a30BbIe 3aKOHBI. M301ITpOIIECCHI B UIC€AIBHOM Ta3€ C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMa,




u30Xx0pa, n3odapa

3.1.9

TexHU4YeCKHe yCTPOMCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue padoTel. M3mepenne mMacchl BO3ayxa
B KJIACCHOW KOMHare. MccnenoBaHue 3aBHCHUMOCTH
MEXIYy IMapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMoguHamuyeckast cucrema. Buytpennsis
SHEPTUsl TePMOJANHAMHYECKON CHCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonmnyectBo TemnoTrel W pabota. BHyTpeHHSs
SHEPrusl OJTHOATOMHOTO UJICAIbHOTO Tra3a

323

Bunpr TeIJIoNepe1ayu: TEIJIONPOBOIHOCTb,
KOHBEKLUsA, M3aydeHHe. TelutoéMKOCTh — Tela.
VnempHas  TEIIOEMKOCTHL  BemiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIIONEepeiaue

324

IlepBbiii  3akoH TepmoauHamuku. [IpuMeHeHue
NIEPBOr0 3aKOHA TEPMOAMHAMUKH K M30IPOLIECCAM.
I'paduueckas uaTEpHIpEeTanus pabOTHI Taza

3.2.5

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBelX MamuHax. Kosddumuent mnonesnoro
neiictBus (manee — KI1J1) TeruoBoit mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B IpupoAe. TemioBble JBUTATEIH.
DKOoJIOrnYecKre mpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckrne yCTpOWCTBA: BUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuyeckne paboTbl. M3MmepeHue yIenbHOM
TEMJI0EMKOCTH

3.3

###Par###AI'PEIATHBIE COCTOSHUMA BEHIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne W KoHaeHcanus. Mcmapenue u
KUIIEHUE. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT 1aBICHUS

332

AOCONIIOTHASI U OTHOCUTENIbHAS BJIAXXHOCTh BO3IyXa.
Haceliennsiii nap

333

Teépnoe Ttenmo. Kpucrammuueckue u amopdHbie
Tena. AHU3O0TPOINHS CBOMCTB KpucCTamioB. JKuakue
Kpuctauibl. COBpeMEHHbIE MaTepHUAaIIbI




[lnaBnenue u kpucramm3anus. Y IejdbpHas TEIioTa

334
wiasneHus. Cyomumanus
335 YpaBHEeHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUU TOTYyUCHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  4YHCIIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3MmepeHune BIAKHOCTH
o BO3JyXa
4 DJIEKTPOAMMHAMUKA
##HPar##IJIEKTPOCTATUKA
411 OnexTpuzanust Ten. ONeKTpudyeckuid 3apsn. [lBa
o BUJIA 3JIEKTPHUCCKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUAIEKTPUKHU U TTOTYIPOBOIHUKH
4.1.3 3aK0OH COXpaHEHUsl AIEKTPUUECKOTro 3apsiaa
4.14 Bzaumopeiictue 3apsanoB. 3akoH Kynona
DIIEKTPUYECKOE noJe. Hanpsioxkénnocthb
4.1.5 3JEKTpUYecKoro mnojs. [IpuHuun cynepno3uiuu.
JInHuM HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 PaGora CUJI 3IEKTPOCTATUYECKOTO TOJISL.
o IMorennuan. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKHM W [OUAJNEKTPUKH B  TOCTOSHHOM
4.1.7 ANEKTPUIECKOM noe. HusnexTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsiKEHHOTO
KOHJIeHCaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, JEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMIICHHE  DJIEKTPOIPUOOpPOB,  KOHEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 [IpakTrueckue paboTHL. N3mepenune
o DIIEKTPOEMKOCTH KOHIEHCATOPA
HHPart#HITOCTOSIHHBIN SJIEKTPUYECKHIM TOK. TOKU B PASJIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBAHUS MOCTOSTHHOTO
4.2.1 3NEKTpUYecKoro Toka. Mcrounmku Toka. Cuia Toka.
4.2 [TocTosIHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DIIEKTPUUYECKOE CONIPOTHUBJICHHUE. VY nenbHoe

COIIPOTUBJICHUEC BCIICCTBA




424

[locnenoBarenbHoe, mapayieIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

Pabora »snextpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anektpoaBrkymas cuna (mamee — DJIC) wm
BHYTpEHHEE COMPOTUBICHHE MCTOYHHUKA TOKa.
3akoH OmMma TUTST TTOJTHOU (3aMKHYTO¥)
3NeKTprYecKou enu. Koporkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

ONeKTpuYeckuid TOK B  Bakyyme. CBolicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TomympoBonuuku. CoOCTBEHHass W TpUMECHas
MPOBOAUMOCTh MOJYIPOBOAHUKOB. (CBOiICTBa p-n
nepexona. [loaynpoBoaHNKOBBIE TPHOOPHI

4.2.11

DIEeKTPUUECKUI TOK B AIEKTPOJIUTAX.
DNEKTPONUTHYECKAs JUCCOLMAIUA. DIEKTPOIIN3

4.2.12

DneKkTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOrO paspsana. Monnus. [Inazma

4.2.13

TexHUuYecKrue yCTpOMCTBA: aMIIEPMETP, BOJBTMETD,
peocTtaTt, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIe
npudopHI, AJIEKTPOOCBETUTENBHbBIE npudopHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOJ,
TEPMHUCTOPHI u (borope3nucTopsl,
MOJIYTIPOBOIHUKOBBIH 1IN0/, TaJlbBaHUKA

4.2.14

[IpakTuueckue paboTel. M3ydeHue cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucrouHMka TOKa M €ro
BHYTPEHHETO COINPOTHBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon
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4.3

##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MH/YKIWA




ITocTosiHHBIE MAarHuThbl. B3aumonaelicTBue

4.3.1 IOCTOSIHHBIX MATHUTOB
MarnutHoe nosie. BekTop MarHUTHOM MHIYKLHH.
439 IIpuHnun cynepnosunuu. JIuHUM MarHUTHOU
e UHIyKIud. KapTuHa THHUA MarHATHON WHIYKITAH
MOJISI TOCTOSIHHBIX MAarHUTOB
MaruutHoe noJjie mpoBOAHUKA ¢ TokoMm. KapTuna
JUHUW TOJsl AJMHHOTO MPSMOrO0 MPOBOJHUKA U
433 3aMKHYTOTO KOJIBIIEBOTO IPOBOJAHMKA, KAaTYIIKH C
TokoM. OmweiT  Opcrena.  BsaumopeiictBue
MPOBOJIHUKOB C TOKOM
43.4 Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE
Cuna Jlopenma, €€ MOIyJb U HamIpaBJEHUE.
435 JBr>keHre 3apsHpKeHHOM 4YacTHIBI B OJJHOPOJIHOM
MarHuTHOM noJje. PaGota cusl JlopeHia
4.3.6 SIBneHune ANeKTPOMarHUTHOM MHIYKIIUU
4.3.7 IToTok BEKTOpa MArHUTHON MHIYKIIMHU
433 OJAC wuHAayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknuu Papajest
Buxpesoe anextpuueckoe nose. 9J{C nHaykuuu B
4.3.9 IPOBOAHMKE, JBWXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunykruBHoCTh. fBnenune camouuaykiuu. DJC
o CaMOUHTYKI[HH
43.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
43.13 DIIEKTPOMAarHuTHOE I0JIe
TexHuuecKkne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, JIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS MT€Yb
[IpakTuueckue paboTel. M3ydeHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue neicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBJICHUS ANEKTPOMATHUTHOMN
WHIYKIUU

5 KOJIEBAHHMA 1 BOJIHBI
###Part#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Komnebarensraasg cucrema. CBOOOIHEIE KOJIEOaHMS.
5.1 5.1.1 lapmonnueckue konebanus. Ilepuoxn, wyacrora,
amIuTyAa u ¢asza xonedaHuit
5.1.2 [IpyXuHHBIA MasTHUK. MaTeMaTU4eCKUil MassTHUK




YpaBHeHuUE rapMOHUYECKUX KoJIeOaHUH.
Kunemarndyeckoen  AMHAMHYECKOE  ONMCAHME
K0J1e0aTeNbHOT O IBUKEHUS

[IpeBpaienue sHEprum INpu  TapMOHHYECKHUX
Kosebanusax. CBa3b  aMIUIUTYABl  KoJeOaHH
UCXOJIHOW BEJWYHMHBI C aMIUTUTYIaMHU KoJjeOaHHi
€€ CKOPOCTH U YCKOPECHUS

Kone6arenbHbrit KOHTYP. CBobonHbIe
AIIEKTPOMAarHUTHBIE KOJIE0aHHS B  HJICAIHHOM
KoJIeOATeIbHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna TomcoHa

3aKOH COXpaHEHHMs SHEPruM B  HUJICAIBHOM
K0JIeOaTeIbHOM KOHTYpE

Briyxaennbie MeXaHHYECKHe Kosie0aHusl.
Pe3onanc. Pe3onancHas kpuBasi. BbIHyXIEHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemenHbIit Tok. CHHYCOUIANIbHBIA IEPEMEHHBIN
TOK.

MoniHoCTh MEPEMEHHOr0 TOKA. AMIUIMTYAHOE W
JIEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA M HAPSKEHUS

5.1.10

Tpanchopmarop. IlpowsBoacTBo, Tmepegada u
norpebieHue ANEKTPUYECKON SHEPTHH.
OKOJIOTUYECKUE  PUCKM  TpU  IPOU3BOACTBE
ANEKTPUUECKOM SHEPTUH. KynbsTypa
HCIIOJIb30BaHUA 3JICKTPOSHCPIrUu B HOBCGI[HGBHOﬁ
JKU3HU

5.1.11

TexHuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUUYECKUN 3BOHOK, IMHUHU 3JIEKTpoIepead

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH ME€pH0Jia MAJIbIX KoJeOaHul rpy3a Ha
HUTH OT JJIUMHBI HUTH W MacChl Tpy3a.
HccnenoBanne mNEpeMEHHOTO TOKa B LENU U3
IOCJIICAOBATCIBHO CO€I[I/IHéHHbIX KOHACHCATOpa,
KaTYIIKU U pe3ucTopa

5.2

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHBI, YCIOBHS
591 pactpocTpaHeHHs.. [epuon. CkopocTb
pacrpocTpaHeHus ¥ JynHa BoJHBL. [lorepeunsie u
TIPOJIOJIBHBIC BOJTHBI
599 ##HPar#H#  WHrepdepenuus u  audpaxius

MECXAaHNYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
tToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS HU3JIY4YECHHUS
JJIEKTPOMATrHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpOB E, B 1 v B 271€KTpOMaruuTHON BOJIHE B
BaKyyMe

525

CBoMCTBa 3JICKTPOMAarHUTHBIX BOJIH: OTPa)XEHUE,
HpEJIOMIIEHUE, HoJIIpU3anus, Tudpakuus,
uHTepdpepeniys. CKOPOCTh 3IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama »meKTpOMarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIBI pamuoCBsI3u 51 TEIEBUICHUSL.
Pannosnokanus. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKAaIOIIei Cpebl

528

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKAa B
TEXHUKE W MEIULUHE, pajgap, paguolNpHEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neus

53

#iHPari##OIITUKA

5.3.1

[IpsamonuHEiHOE  pacnpoOCTpaHEHUE CBETa B
oaHOpoHOM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTpPaXEHHUs CBETa.
[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie

533

[Ipenomiienne cBera. 3aKOHBI ITPETOMIICHUS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHS

534

[Tonmnoe BHyTpeHHee oTpaxkenue. [IpenenbHblii
YroJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucniepcust cBeta. CI0XKHBIN cocTaB 6enoro cBeTa.

IlseT

5.3.6

Cobwuparoiue ¥ pacceuBarolIue JTUH3BIL. TOHKas
nuH3a. QOKYCHOE pacCTOSIHUE U ONTHYECKas Cuia
TOHKOM JnuH3bL. IlocTpoeHne wu300paxkeHuil B
CcOOMparIIMX U pacceuBarmuX JuH3aX. Dopmyna
TOHKOM JIMH3EI. Y BeIMYEHHUE, JaBaeMOE JINH301

5.3.7

IIpeneinsr IIPUMEHUMOCTH F€OMETPUYECKOU
OITUKH

5.3.8

HNurtepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
VYcnous HaAOJI0IeHUS MaKCHMYMOB u
MUHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB




Hudpakmus cBeta. JudpaknuonHas pemieTka.
YcioBre HaOMIOACHUS TJIABHBIX MAaKCUMYMOB IIPH
NaJicHil  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
T (PaKITMOHHYIO PEIIETKY

539

5.3.10 [Tongpuzauus ceera

TexHuueckue YCTPOMCTBA: OYKH, ayma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,

MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,
TU(PaKIMOHHAS PEIETKA, TTOISIPOU]

[IpakTuueckue paboTel. M3mepeHue mokazaTens
5312 MPETOMIICHUS. HUccnenosanue CBOICTB
o n300pakeHuii B uH3ax. HaOoaeHue Qucriepcun

CBCTa

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

I'panunel IIPUMEHUMOCTH KJIACCHUYECKOU
6.1 MexaHuku. [locTynarsl TeOpuy OTHOCUTEIBLHOCTH:
' WHBAPUAHTHOCTb MOXYJSL CKOPOCTH CBETa B

BAKyyMe, TPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

62 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3aMmeyIeHHe BPEMEHH U COKpAILEHUE JJIMHBI

6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  MacCchl € DJHEprued W  HUMILYJIbCOM
6.4 CBOOOJHON YacCTHIBI. DHEPrUsl MOKOSI CBOOOIHOM

YACTHUIIBI

KBAHTOBAA ®U3MKA

7.1

H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. @opmyna [lmanka cBsA3M BHEPruu
7.1.1 doTroHa ¢ ero 4actoTod. DHEPrust M HUMILYJIbC
¢dorona

OTtkpeiTue u uccneaopanue Goroddpdexra. OmbITH
A.T'. CtoneroBa. 3akoHbl (hoTOdPdeKTa

VpaBHenne OuHmTeHa s GoTodddekTa.
«Kpacnas rpanuma» horodddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. Jlebenena

7.1.5 XUMHYECKOE NEUCTBUE CBETA

716 Texnuueckue YCTpOMCTBA: ¢doTro3aemeHT,
o doTogaTuMK, coNHeuHas Oarapesi, CBETOINO,T

7.2

CTPOEHHME ATOMA

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [InanerapHas
MOJIEJIb aTOMa




7.2.2

ITocrymarer bopa. M3znydeHue u mnoryomieHue
(GbOTOHOB TpU MEepexoje aTomMa C OJHOTO YPOBHSA
SHepruu Ha Apyroil. Buasl cnektpoB. CHektp
YPOBHEW 3HEPrUU aTOMa BOJOPOAA

7.2.3

BousiHoBeie cBolicTBa yactull. BonHbl ne bpoiis.
KopnyckymnsipHo-BoniHOBO#M yanu3Mm. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX

7.2.4

CrnoHTaHHOE M BBIHYXJIEHHOE  H3JIyYEHHUE.
YCTpoiicTBO U NPUHIIKI PabOTHI J1a3epa

7.2.5

TexHUuecKrne yCTpPOMCTBA: CHEKTPAIbHBIN aHAIU3
(cexTpockomn), J1azep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habmronenue
JMHENYaTOro CreKkTpa

7.3

ATOMHOE APO

7.3.1

MeTtobl HaAOIIOICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHI]

7.3.2

OTkpeiTHe paguoakTuBHOCTH. OnbIThl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PAJUOAKTUBHOIO
u3nyueHusi. CpoiictBa anb(da-, Oera-, ramma-
U3Iy4eHus. BiausHue paguoakTUBHOCTH Ha )KUBbIE
OpraHU3MBI

7.3.3

OtkpelTue npoTOHAa M HeWTpoHa. HykioHHas
mojnens siapa [eitsenOepra — lBanenko. 3apsin
saapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIH
Oera-pacma. l'amma-u3mydenue. 3aKkoH
paZMoaKTUBHOTO pacraja

7.3.5

DHeprusi CBA3M HYKJIOHOB B siJipe. SIepHbIE CUJIBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp

7.3.7

Snepusii  peaktop. TepMOsIepHBIM  CHUHTE3.
[Ipobnembl U MepCreKTUBHI SAEPHON IHEPTETHUKU.
DKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTETUKU

7.3.8

DneMeHTapHble 4YacTHIlbl. OTKpBITHE TMO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa
BuinibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckne pabotbl. MccnenoBanue TpPEKOB
yacTul] (10 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3muoro Heba. Co3Be3nusi, sipKue 3BE3BI,




INJIaHCThI, X BUAUMOC NBUKCHUC

8.2

ConHeuHnas cuctema. [lmaHeThl 3€eMHOI TPYIIbBI.
[InaneThI-TUraHTBl ¥ UX CHOYTHHUKHU, KapJIUKOBBIC
riaHeTsl. Manbie Tena ConHEeYHON CUCTEMBbI

8.3

Comnne, ¢orochepa um armochepa. ConHeuHas
aAKTUBHOCTh

8.4

Ncrounuk sneprun CosHua 1 3BE311

8.5

3BE31BI, UX OCHOBHBIC XapaKTCPUCTHUKU: Macca,
CBETUMOCTb, panuyc, TeMIlepaTypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaJIbHBIN KJIacC —
CBETUMOCTBY. 3BE3 b1 TJIABHOM
[IOCJIEI0BATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIS 3BE3] TJIaBHOU
IIOCIIEI0BATENBHOCTH

8.6

HH##Par###BuyTpeHHee CTpPOEHHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u 3Bomronuu CoJHIIa U 3BE3/1. DTambl )KU3HU 3BE3]T

8.7

Mnineunsiii [lyts — Hama [Nanaktrka. CnupanbHas
cTpykrypa ['anaktuku, pacupeneiacHue 3BE31, ra3a
u npu. llonoxxenne u awxkenue ConHuoa B
lanaxTuxe. [Tnockas u chepuyeckas mMoICUCTEMBI
lanaxktuku

8.8

Tunsl ranakTuk. PanuoranakTMKM W KBas3apbl.
UYéEpHble ABIPHI B sApax TAIAKTUK

8.9

Bcenennas. Pacmmupenue BceenenHoil.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u paanyc
Bcenennoit, teopusa bonwmoro B3peiBa. Mojenb
«ropsiuer Beenennoiiy. PennkTroBoe n3inydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMHUHU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHuM

ChopMupoBaHHOCTH YMEHMH pacro3HaBaTh (PU3MUECKUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJ'Ia,Z[GHI/Ie OCHOBOIIOJararommumMmn (1)H3H‘-I€CKI/IMI/I IIOHATUAMU n

BEJIMYMHAMU, XapaKTEePU3yIOIUMHU (U3HUECKHUE TPOLECCHI

ChopMHUpPOBAaHHOCT, YMEHUW TPUMEHATH 3aKOHBI KIJIACCHUYECKOU
MEXaHHKH, MOJIEKYIISIPHOM buzuku u TEPMOJUHAMUKH,
QJICKTPOAWMHAMUKU, KBaHTOBOU (bHBHKH JI1 aHallku3a U OG’LHCHGHI/IH
SABJICHUM MHUKPOMHUDPA, MAKPOMHMpA UM MeEraMupa, pas3jiMyarb YCJIOBHS
(rpanuIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOLmil xapakrep (QyHAaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
HUCIIOJIB30BaHUsA 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bmnqecxne
MPOLIECChl,  HUCTONB3yS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS IMPUMEHUMOCTH

Mozeel (pU3NIeCKuX Te U MPOIECCOB (SIBICHUH)

ChopMHUpOBAaHHOCT, yMEHHS peliaTh pPAcUETHBIE 3a7a4d C SBHO
3aIaHHOW W HESBHO 3aJJaHHON (PU3MYECKOW MOJIENbIO: Ha OCHOBAHHH
aHajM3a YCIOBHsS BbIOMpaTh (U3UUECKUE MOJEIH, OTBEYAIOLINE
TpeOOBaHUAM 3a7a4UH, IPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTynaThl  (U3WYECKUX  TEOpPUHM  TPH  HMCIOIB30BAHUH
MaTeMaTHUYeCKUX METOJIOB PEIICHUS 3a/1ad, MPOBOJUTH PAacu€Thl Ha
OCHOBaHHMHM HUMCIOIIUXCA OaHHBIX, aHa.HI/ISI/IpOBaTB pe3yanaTbl nu
KOPPEKTUpPOBaTb  METOABI  pelIeHUus ¢  Y4E€TOM  IOJIYyYEHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIC 3a7aud, TpeOyromMe MPUMEHEHUs 3HAHUU M3
pasHBIX pa3feyioB MIKOJIBHOIO Kypca (M3MKH, a TaKXKe HMHTErpaluu
3HAHMW W3 JPYI'MX IPEIMETOB €CTECTBEHHOHAYYHOIO  ILIMKIIA:
BBICTPaUBaTh JIOTHYECKYIO IIENOYKY pacCyKICHUM C OIOpod Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SIBJICHHUA




Bnaz[eHHe OCHOBHBIMH METOJaMU HAay4YHOT'O IIO3HaHU,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MNpoBOAWUTL HPAMBIC W KOCBCHHBIC
M3MEpeHUsT (DU3UYECKUX BEIWYWH, BHIOMpAs ONTHMAIBHBIA CIIOCOO
W3MEPEHUsST U WCIOJIB3Ysl U3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
W3MEpEHUH, MPOBOIUTH WCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHHUEM MMPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTyYCHHBIC PE3YNbTaThl, UCHOIB3YS (U3NUYECKHE TCOPUH, 3aKOHBI U
MIOHATHS, W JIEJIaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30IacHOTO Tpyaa
P MPOBEJACHUN KCCIIECIOBAaHUI B paMKaX y4eOHOTO SKCIEPUMEHTa U
y4e0HO-HUCCIeIOBATEIbCKONW  ACSITENPHOCTH C  HCIOJIh30BAaHUEM
IU(PPOBBIX  HM3MEPUTEIBHBIX  YCTPOHMCTB W JIaDOpaTOPHOTO

o0opyIoBaHUS

ChopMUpOBAaHHOCT, ~ YMEHUW  aHAIM3UpPOBaTH M OIICHUBATH
MOCeACTBHs ObITOBOI M MPOM3BOACTBEHHOM N1EATENHHOCTH YEIOBEKa,
CBSI3aHHON C (DPM3MUYECKUMH MPOILIECCAaMU, C TO3UIHKA 3KOJIOTUIECKOU
0€e30MacHOCTH; IIPEICTABICHUI 0 paloHaIbHOM
MPUPOJONOIB30BaHUM, A  TakkK€  pPa3yMHOM  HCIOJb30BAHUH
JOCTMKEHHM HAyKM W TEXHOJOTMWA JUIsl JAJbHEWILEro pa3BUTHUS

4eJI0BEYECKOro 00IIeCcTBa

OBnazeHre pa3IUYHBIMH criocobaMu  paboThl ¢ HMHpOpManuei
(GuU3NYEeCKOro  COAepX aHWSA C  HCIOJNBb30BAaHUEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIl KPUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MoJydyaeMoi nH(popmanuu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU M 3aKOHBI [JIs AaHaIW3a H
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON CpeAe; JABUIKECHUS

HEOECHBIX TeJI, DBOJIOLMH 3BE€311 M Beenennoi




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasneaa/t
€MbI

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
3JIeMEeHTa

1 MEXAHUKA

1.1 KMHEMATHKA

MexaHnndeckoe JABHIKCHUC. OTHOCUTEIIFHOCTD

MEXaHUYCCKOI'oO IBNKCHNA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BeKTop:
Ft)=(x(z) M) z(2)),

TPaeKTOpIIA,

IIEPEMENIICHIIC!

= (Av. Ay, A7),

Iy Tb.

CoXeHIIe nepeMelneHit:

N, =N, + N,

CKOpOCTh MaTepUAIbHOM TOUYKHU:

’

1.1.3 v, = —L =X,', aHAJIOTIYHO v, =,, V.= Z/.

CIoXeHHe CKOpPOCTeil: o, =0, + 0, -

Brluncnenue nepeMerenys 1 Myt MaTeprualbHOU TOYKH

IpU NPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X 10 TpaduKy




3aBUCUMOCTH Vx(t)

- . AD
YCKOPCHHC MaTe€pHaJIbHOII TOYKIL: a = EL =U, =
r—0

1.1.4
Av ,
a,=—= =(uv,) . aHATOIMYHO a, = (v, )’, a.=(v.)
At 0 r R R - -
PaBHOMEpHOE MPSIMOJIMHENHOE JBU)KEHUE:
xX(t) = xg + Vput
x(1)
0
+
1.1.5

ox

Ve (t) — vgx = const

®




Ox

const

PaBHOYCKOpEHHOE MPSIMOIMHEWHOE IBH)KEHUE:

a
x(t)=x,+uy,t+ S

v (t)=v, +at

1.1.6 a, = const
V3, — U =2a,(x;, - x,)
lel ABIDKCHIIII B OJTHOM HaIIPpABJICHHII ITYTh S = Ul_;
CoOoziHOE TIajiecHue. Y CKOpeHHe CBOOOIHOTO TaICHHS.
Vi 7
1.1.7 e

o Xo .\T

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM 0L K TOPU3OHTY:




x(f) =x, + Uyt =, +U,cos- 1

gt’

bs _
V(@) =y, 40,1+ g‘T =V, +U,sina-7— -

v, (1) =v,, + g, =v,sina— gt

g.=0
g, =—g =const

|
{vr (t)=uv,, =v,cosa

Kpusonuneiinoe asuxenue. J[BrmkeHne MmarepuaabHON
TOYKH IO OKPY>KHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEPHOM JBHKEHUU TOUYKH M0 OKPYKHOCTH
2m

=—=2
w T v

2




2mo
. LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:

1c

R
. [TosiHOE yCKOpEHHE MaTepUAIBHON TOUKHU

Teépnoe Teno. [locTtynarensHoe 1 BpamaTebHOE

119 JIBUKEHUE TBEPAOTO TENa
1.2 JNHAMUKA
11 Nuepumnansupie  cucteMbl  oTcuérta. [lepBhiil  3aKkoH
o Herorona. [IpuHnun otHocurensHoctu I'anumnes
1.2.2 Macca tena. IInotHocts BemecTna:




©
I
<I3

A

Cuna. [IpuHIUN Cyneprno3uiyuy CUiI:

-

FpaBHo,qei/iCTB = Fl + FZ +...

paBHOJICHCTB

1.2.3




1.2.4

Bropoii 3akon Hetotona: 115 marepuansHoi Touku B UCO

- -

F1 = mal




Ap = FAt
A
p
F
At
npu
F = const
F
const
£y Fy
125 Tpetuii 3akoH HploTOHA 1719 MaTepUaibHbBIX TOYEK:
Fip = —F




21

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTIKCHUA MCKIY

TOYEYHBIMU MacCaMH PaBHBI
mim,

F=G—

1.2.6




Cunna TsHKeCTH. I_IeHTp TSOKECTH Tea. 3aBUCHMOCTD CHIIBI

TSDKECTH OT BBICOTHI h Haa TIOBCPXHOCTHIO IIJIAHCTHI

panuycom RO:
_ GMm
" Ry )

mg

(R
0

+
h)

GMm




Cwita ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXEHUS:
Frp = uN
F
D
UN
1.2.8
Cuna TpeHus nokos:
Ep < uN

P

IN

uUN




Koaddumuent tpenns

1.2.9

JlaBneHue:

S|

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaIuCHUs:

M| = FL, rne | — nmieyo cubl

>

F

OTHOCUTENIBHO  OCH, mpoxozsmed uepes Touky O
NEPIEHIUKYIIIPHO PUCYHKY

1.3.2

entp macc Tena. LleHTp Macc cucTeMbl MaTepUATbHBIX




TOYCK:

. myr + myry+...
TLl.M. =
m; +my+...

7
.M.
m
1
+
m
2
+
m




B onHOpogHOM T0J1€ TSKECTH

(g = const)




const)
LIEHTP MaccC TeJia COBIAJIAET C €r0 EHTPOM TSIKECTH
VYcnosus paBHoBecust TBEpaoro tena B UCO:
(M +M, +...=0
1.3.3 - ~
lﬂ -+ F2 +...= 0
HHHParft#
3akon ITackans
1.34
JaBnenue B )xuakocTH, nokosmeiicsa B UCO:
p =po +pgh
p
#Hi#HPar#tit#t P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = lPBbITeCH
F
HHHPar#t#
1.3.6
Apx




BBITECH

€CIIH TeJIO M KHAKOCTh IokosaTcs B ICO, To

FApx = p-gl/BbITECH

Apx

pgV

BBITCCH

VYcioBue miaBaHus TEN

1.4

3AKOHbBI COXPAHEHNA B MEXAHUKE

HHHP arH#
1.4.1

HNMnynsc MaTepuanbHOU TOUYKHU:

p=mv




HNmnynbe cuctemsl Te:

p=p+pt..

p

P

HHHP art !
142

+




HHHPartH#
143

3aKOH U3MCHEHUS M COXPAHCHHS UMITYJIbCa:
B UCO

Ap = A(pl + p2+- . ) = FlBHeLHHAt + FZBHGLHHAt-l-' -

A(




1BHEIIH

At

2BHEIIH

At

B ICO , eciiu

Ap = A(py +p+...) =0




, €CITH

- -

FlBHeLuH + FZBHeLLIH+- v




1BHEIIH

2BHEIH

PeakTnBHOE NBIKEHNE

«qﬂi

HHHPariH Ar X
1.4.4 PaGora cuiibl Ha ManoM MepeMenIeHUH:
A= |I::'| |A7|-cos o= F, - Ax
<(;
145 )

MomHoOCTh CHIIEL:

€CJIM 32 BpeMs




At

At
pa60Ta CHUJIbI UBMCHACTCA Ha , TO MOIITHOCTH CHJIBI
AA
=— =F-v-cosa
At Ar—0

1.4.6

Kunerndaeckas OHCPIusa MaTCpHaHBHOﬁ TOYKHU:

KWH

2m




3aKOH U3MCHCHUS KHHETUYCCKOM OHCPIrUur CUCTCMbI

MarepuasibHbIX Touek: B UCO AExkun = A1 + A2 + ...

1.4.7

AE

[lorennumansHas 3HEPTHUS:

JJI1 TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

1norenn

210TeHI

TIOTEHIT




[ToTeHnmanbHas SHEPrusi MaTepUaIbHON TOYKH B
OJIHOPOJIHOM TI0JIE TSXKECTHU:

EHOTeHu = mgh

TIOTECHIT

mgh

[ToreHuunanbHas 3HEprus ynpyro 1ehopMUpPOBAHHOTO
Tena:

kx?
EHOTeHu = T

TOTEHI]




1.4.8

3aKOH U3MEHEHUS 1 COXPAHECHHSI MEXaHUYECKON AHEPTUU:
Erex = Exam + Enoresn,
B IICO AE,ex = Ascex menorern. cun,

B IICO AE,ex = 0, €CIIH Agcex renoresm cax = 0

1.5

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

1.5.1

['apMonnyeckne  KojeOaHWsT  MaTepUATLHONH  TOYKH.
Ammuntyna u ¢aza  koinebanmit. KuHemarmueckoe
OTHCaHUE:

x(7) = Asin( @t +0,).

v.(9)=x/,

a()=(v,),=-'x(f) =a, +&'x=0,
/1€ X - CMEIIEHNE U3 PaBHOBECHSI.

JlnHaMu4yeckoe OnrucaHue:

ma, = —kx,

ma

X
_kx’
rae

k = mw?

k

ma

. OTO 3HAYHT, YTO




—kx.

OHepreTuyeckoe ONMCaHUE (3akoH COXpaHEHHUS

MEXaHWYECKON PHEPTUN):

CBs3b aMIUTUTYJBI KOJICOAHMM CMENICHHUS MaTepHaTbHOU
TOYKH C aMIUIMTyJaMH KoieOaHud e€ CKOpOCTH H

YCKOPCHUS:

-~

Upee =0, @, =04

[Tepuon 1 yacToTa KoJeOaHUH:

r=_1
® \Y

[Tepmon Manbix CBOOOIHBIX KOJI€OAHUN MATEMATHYECKOTO

MasiTHHKaA.
1.5.2 ]
T=2mn|—
g
[Tepron cBOOOIHBIX KOJNIEOAHU MTPY>KUHHOTO MasITHUKA:
m
T = 27[ T
153 Boinyxnennsle  koneOanus. Pesonanc. Pe3onancHas
KpuBas
Ilonnepeunble W TpomoJbHbIE  BOJHBL.  CKOpPOCTH
pacrpocTpaHeHus U JJIMHA BOJIHBI:
1.5.4

v
A=vT =—
v




Wnurtepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKVIJISAPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVIJISAPHAS OU3UKA
Mogenu cTpoeHus ras3oB, >KUAKOCTEW M TBEPABIX TEIN.
[TycTh TepMomuHaMu4ueckasi cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torna KOJu4ecTBO BeIlecTBa
N m
TN w
v
2.1.1 B




rac

— 4ucio ABOTapo, m — Macca CUCTEMBI (Tela),

U
u
— MOJISIpHAsi Macca BellecTBa
2.1.2 TeroBoe NBHKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3aumopeiicTBre yacTuIl BELIECTBA
2.14 Huddysus. bpoyHoBckoe ABMKEHUE
2.1.5 Mogpenb uneansnoro raza 8 MKT

CBsi3p MeXAy [aBJIEHUEM U CpPEOHEH KHUHETHYECKON

3Heprnel71 IMMOCTYIIATCIIBHOT'O TCIIJIOBOI'O JABHKXCHUA




MOJIEKYJT UaeanbHOTo Ta3a (ocHoBHOE ypaBHeHHe MKT):

4 2
m =2 i’mov‘ 2
JW =—n-| =-n-g
J \ 3

nocT
L 2

p:

[FS

rzie m0 — macca 0JTHOM MOJIEKYJIBI,

- KOHLIEHTPALUs MOJIEKYJ

2.1.7 AoOcomoTHas Temmiepatypa: T =t +273K
CBs3b TEMIlEpaTyphl Ta3a CO CpPEIHEH KHWHETHYECKOU
SHEpPruel NOCTYNaTeIbHOTO TEIJIOBOTO JABUXKEHUSI €ro
MOJIEKYII:
2.1.8 ( 2 2
[ mp 3
Epoee =| —— | == kT
L 2 2
2.19 VYpaBuenue p = nkT

2.1.10

MO[[GJ'IB HUACAJILHOTO Ira3a B TCPpMOJJUHAMHUKC!




VpaBHeHHe MenzeeeBa — KianeHpoHa
BhIpakeHHe /U1 BHYTPeHHEH SHePTHH

VpaBHeHne MeHzeneeBa — KitameiipoHa (mpHMeH

3aIICI):
pV=ﬁRT=VRT=NkT, p=ﬂ .
u M

BrIpaskeH1e U1 BHYTpeHHell 3Hepriil 0JHOATOMHOI

rasa (IpHIMeHIIMEIe (JOPMEI 3aITICH):

U=3vRT =3 NkT =3 ™ RT =ve T =3 p¥
2 2 2 2

L

2.1.11

3akoH JlanbTOHA AJIs TaBJIEHUS CMECH Pa3peKEHHBIX Ta30B:

p=p+pt..

S|




2.1.12

N3omporeccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJiekys N (C MOCTOSTHHBIM KOJHMUYECTBOM BEILECTBA V):
nzorepma (T = const): pV = const ,

u3oxopa (V = const):

p
el t
T = cons

T

p

const

n3obapa (p = const):
V'— t
7 = cons

const




['paduaeckoe mpeacrapaeHne u3omnpoieccos Ha pV-, pT-u
VT- qnarpamMmax.

OO0BeIMHEHHBII Ta30BbIA 3aK0H:

pV .
T = cons

pV

const

JJIAA ITIOCTOSAHHOI'O KOJTMYCCTBA BCIIICCTBA V.

HaCBIH_[eHHBIG U HCHACBLIIMICHHBIC TIIaphbI. KauecTBennas

3aBUCUMOCTE IIJIOTHOCTH W OABJICHUSA HACBIIICHHOI'O IIapa

211 OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 0O0BEMa
HACBIILIEHHOI O Iapa
BnaxnocTs Bo3ayXa.
OTHOCUTENBHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbmmapa(T) - pHaCbII]_ll'lapa(T)
¢
2.1.14 =

P

HaceIIInapa




(D

(7

(D

(D

napa

HachIIapa

mapa

N3MeHeHue arperaTHbIX COCTOSHUUN

BCIIECTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMS, KUIICHUE XKHIKOCTH

5116 H3MeHeHne arperatHbIX COCTOSIHUMN BEILECTBA: IUIABJICHUE
o Y KpUCTAJIM3aLHs

2.1.17 [IpeoOpazoBanue s3HEpruu B (ha30BBIX NEPEX0aX




2.2

TEPMOJNHAMUKA

2.2.1

TennoBoe paBHOBECHE U TeMIIepaTypa

222

BuyTpenuss sneprus

223

Tennomepenaya Kak Ccrmoco0 W3MEHEHHMsI BHYTpPEHHEU
sHepruu  Oe3  comepmieHUss  paborel.  KouBekmws,

TCILJIOMPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
VY nenbHas TEIUIOEMKOCTD BENIECTBA C:
Q = cmAT

QS

cmAT

225

VnenwpHas Terora nmapoodpazoBanus L: Q = Lm.
VY aenbHas TeruoTa miasieHus A Q = Am.

VY nenbHas TEII0Ta Cropanus Tormsa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A = pAV

pPAV

Brruucnenune pabotel mo rpaduky mporecca Ha pV-

IuarpaMme

2.2.7

IIepBblil 3aKOH TEPMOAUHAMUKH:
Q12 = AUyz + A1y = (U —Uy) +Ag

12




AU

12

12

U

p—a

12

Annabara:
Q12 =0= A,, = (U, — Uz) =AUy,




12

12

U

N’

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIe IMpONLECCChL




[Tpuniune! gerictBus TerioBbix MamuH. KIT/1:

n= oL — _ Qturp _|Qx<m| —1— |onn|
Maxkcumansnoe 3Hauenue KII1. [{ukn Kapno:
T, —T,
2.2.10 max M =Ny = ——— =1-T"°"
Toe Toe
YpaBHEHHE TEIUIOBOTO OallaHca:
Ql + QZ + Q3+= 0
1
+
2
2.2.11
+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

ONeKTpu3anusa Tel W €€ TPOSBICHUS. JNEKTPUUECKUU
3apsan. JBa Buaa 3apsna. DIeMEHTApHBIM 3JE€KTPUYECKUN

3apsil. 3aKOH COXPAaHEHUsI AIEKTPUIECKOTO 3apsiia

3.1.2

Bzaumopeiictue 3apsanoB. Toueunble 3apsibl. 3aKOH
KynoHna:
B OJJTHOPOJTHOM BEIIIECTBE C JUAICKTPUICCKOM

IMPOHUITAaCMOCTBIO

F=k|‘]1|'|f]: 1 .|‘I1|"]:

2 4neg, 1°

OnekTpuyeckoe mojie. Ero neicTBHEe Ha SIEKTPUYECKUE

3apssl

Hanps>k€HHOCTB IEKTPUYECKOTO T1OJIA:

>

N F

QHpo6an‘/’[

TIPOOHBIH




ITone Toyeunoro 3apsiaa:

q
Er - kT'_Z
r
k
r
2
q
OJTHOPOJIHOE II0JIE:
E = const.




const.

KapTunbl 1TMHUN HaNps>KEHHOCTH ATUX TTOJICH

HOTCHHI/IaJ'ILHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh OTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.

12

q(¢

qU.

[ToreHunanbHass SHEprusi 3apsiia B 3JIEKTPOCTATHUECKOM

ITOJIC:




—AW

IToTenmman SJICKTPOCTATUYICCKOI'O I10JIA:

o=V
T q
¢
q
w

CBs13b HaHpH)KéHHOCTI/I MoJit U Pa3HOCTH IMOTCHIUAIIOB JJIsA

OJIHOPOJIHOTO AJieKTpocTatnueckoro mojst: U = Ed

3.1.6

[IpuHIMTT CynEepNO3UIIUHN AIEKTPUUECKUX TTOJIEH:

E=E1+E2+,¢ =¢1+¢)2+







[IpoBOgHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IMPOBOJHUKA

Et=0

E
3.1.7
1
0
, BHYTpHY U Ha MOBEPXHOCTH MPOBOJHUKA (@ = const
318 Jusnextpuku B 3JIEKTPOCTATHUYECKOM ToJIe.
JusnexTpuyeckas IPOHUIIAEMOCTh BEIIECTBA €
Konnencarop. DnekTpo€MKOCTh KOHAEHCATOpa:
q
C=—
U
C
3.1.9
U




eC

DIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOPa:
£&pS

d

&€

3.1.10

HapaJ'IJ'ICJ'IBHOG COCAUHCHUEC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 :---rCnapann_Cl+CZ+-"

e




napaut




IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:

1 1 1
U= V14 Vg @1 = @y =g — =g+ b
nmocna




TI0CJI




3.1.11

DHEpPrus 3apsHKEHHOTO KOHIEHCATOpa:
qu _CU*  q?

=72 T

qU




cU

2C

3.2

3AKOHBI ITIOCTOSAHHOI'O TOKA

Cwnna Toka:
3.2.1 Aty 0
ITocTosaunsblii Tok: I = const
Jyist mocTOSIHHOTO TOKa g = It
300 VYcnoBus CymecTBOBaHUS 3JIEKTPUIECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akon Oma aJ1g y4acTKa IeMu:
U
==
323 R




DneKTpuuecKoe COTIPOTUBIICHUE.

3aBHUCUMOCTE

COIPOTUBJICHUA OJHOPOJHOTO MPOBOAHMKA OT €TI0 JJIMHBI U

CCUCHUA. Y,HCJ'ILHOC COIMPOTUBIICHHUEC BCIICCTBA.

l
RZ'DE

R
3.24 p
S
[
Ucrounuku Toka. 9J1C ucTouHMKa TOKa:
E = ACTOpOHHXCJI
q
3.2.5




A

CTOPOHHUXCHUII

BuyTtpenHee conpoTuBiieHHE UCTOYHUKA TOKA

3.2.6

3akoH OMa a71s TOJTHOH (3aMKHYTO#) SJIEKTPUYECKON LETH:

E =1R + Ir, oTkyna

Rr




[TapamienbsHOE COSTMHEHHUE TTPOBOHHKOR!
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
Rnapaﬂn Rl RZ

niapaut

3.2.7 =




HOCﬂeI[OBaTeﬂBHOG COCAUHCHUC ITPOBOAHUKOB:
u=u1+02+..,11=12=..,
RHOCJ'I = R1 + R2+...

TI0CI




3.2.8

Rt

Pa6ora anekrpuyeckoro Toka: A = [Ut.
3akon JIxoyns — Jlenmna:
Q =I°Rt

QS

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

()




3.29

MOILIHOCTD 3JIEKTPUUYECKOTO TOKA:

TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:

p=rr=2 -
R

MomHoCTh HCTOUHMKA TOKA:

AACTGD'I

At Ar—=0

3.2.10

CBoOofHbIE  HOCUTENM  JJNEKTPUYECKUX  3apsioB B
IIPOBOJHUKAX. MexaHu3Mbl IIPOBOJUMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB U PACILIABOB JJIEKTPOJIUTOB, Ta30B.

[TonynpoBonuuku. I101ynpoOBOIHUKOBBIN U0/

3.3

MAT'HUTHOE IT1OJIE

3.3.1

Mexannueckoe B3auMOAEHCTBHE MArHUTOB. MarHuTHoOe
noine. Bektop  marHuTHOM — mHAYKUMH.  [IpuHIUMN

CYNEPIIO3ULUU MAarHUTHBIX IIOJICH:

B = Bl +Bz+...




JIvHMM MHAYKIMUA MarHutHoro mnojsa. KaprtuHa nuHMiA
WHIYKIUU MarHuTHOI'O oasg I10JIOCOBOTO H

HO,I[KOBOO6p3.3HOFO IIOCTOSAHHBIX MarHuTOB

OneiT Opcrena. MaruuTHoe Mosie NPOBOAHHMKA C TOKOM.

Kaptuna nuHMA WHAYKIUHA MarHUTHOTO TIOJISL JUTMHHOTO

332
OpsIMOTO  TMPOBOJHHUKA W 3aMKHYTOTO  KOJIBIEBOTO
MPOBOJHHKA, KATYIIKU C TOKOM
Cuna AMmmepa, €€ HanpaBJICHUE U BEIUYMHA:
F, = IBlsina
F
4
333
IBlsina

, TJIe 0. — YTOJI MeX/ly HalpaBjeHHEM IMPOBOJHUKA U BEKTOPOM




1

334

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYMHA:

Fnop =l q | vBsina

F
Jlop
UgllvBsina
TI€ 0L — YTOJI MEXKIY BEKTOPAMH
v
A%
u
B

. Z[BI/I)KCHI/IC 3ap51)KeHHOﬁ YaCTUllbl B OJHOPOJAHOM MAaroHuTHOM

I1OJIC

34

OJIEKTPOMATHUTHAA MH/IYKINA




3.4.1

[ToTok BEeKTOpa MArHUTHON MHIYKIINU:

® = B,S = BScosa

BScosa
B

i
24
G2

342

SIBnenue snexrpoMarHuTHOW MHAYKUIUK. D/1C uHAYKIMN

343

3aKoH 3eKTpoMarHuTHoM nHaykuu dapanes:

344

L/

OJIC uHAYKIIMY B IPSIMOM MPOBOIHUKE JITTMHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

v




w1

)

B OJTHOPOJIHOM MarHMTHOM IoJie B:
| E; |I= Blvcosa

| E

Blvcosa

, TJIe 0. — yroJl MEXly BEKTOpoM B 1 Hopmaiibio

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPBI

N
N

[Blv




; €CITH




TO

| E; |= Blv
my
U
Blv

345 [IpaBuno Jlenua

NHAyKTUBHOCTB:

L= )
T

L

1
3.4.6

D

, umm @ = LI1.
Camounnyknus. JIC caMOMHIYKITUH:
Al
S W
=0

DHeprus MarHUTHOTO TIOJISt KATYIIIKA C TOKOM:

3.4.7 LI?
WL = -

2




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

2w

KonebarenpHblii kKoHTYp. CBOOOMHBIE 3JEKTPOMArHUTHBIC

Ko1e0aHus B UacajibHOM Ko0J1e0aTeIbHOM KOHTYp€:
q( f) =qul.ll( (:)t+(p0)

I(t)=g,= 0 1 COS( O + @) =1, cOs( 0 +p)
®opmyna Tomcona:

T =2nVLC




LC

, OTKy/a

2

LC




CBs3b aMIUTUTYIBI 3apsfia KOHJACHCATOpa C aMIUTATYAOU
CWJIBI TOKa TPU  CBOOOJHBIX  AJIEKTPOMATHUTHBIX

KOJICOaHMIX B UICATBHOM KOJIeOaTeIbHOM KOHTYpE:

I

max

®

Omax =

3aKOH COXpaHEHUsl YHEPTUU B HJICATHHOM KOJIeOaTEIbHOM

KOHTYpE:
352
353 BriHyX1eHHBIE 3JIeKTPOMarHUTHBIE KosieOanus. Pesonanc
Ilepemennsii  TOK.  IIpomsBoacrBo, Iepegada H
354 noTpebiIeHue IEKTPUIECKON SHEPrUn
cu® LI’ _cu’_ LI’
+ = = = =% = const.
2 2 2
CaolicTBa DJIEKTPOMArHUTHBIX BOJIH. B3aumMHas
OpHEHTAalUsl BEKTOPOB B JJICKTPOMAarHMTHOM BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5 =
B




356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
361 [IpsmosiuHETHOE paclpoCTpaHEHHE CBETa B OJHOPOJIHOM
cpene. ToueuHblil UCTOUHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
a=pf
a
3.6.2
alp
T7777777777
3.6.3 [TocTpoenne n3o0pakeHHii B INIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
IIpenomienue ceera:
nqisina = n,sinf.
n
1
3.6.4
sina
n

sinp.




AOCOTIOTHBIN MOKa3aTes b MPETOMICHHS:

C
Nasec = ;

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMICHHUS:
n, 1

n
OTH n, v,

OTH




XoJ Ty4deit B IpU3Me.
VI =Vy, mhy =Mk,
CooTHOIIEHHE YacTOT W COOTHOUICHHE JIMH BOJH IMpU

nepexoac MOHOXPOMATHYCCKOIO CBCTAa YCPE3 TpaHULY

paszena AByX ONTHYCCKUX CPEII:




3.6.5

ny<n, n,

[TostHOE BHYTpEHHEE OTpaXKEHHUE.

, 1 n;
Sina,, = =—

nOTH n,

Sina

HpeI[eJ'IBHBIfI YroJi IMOJIHOT'O BHYTPCHHETO OTPAKCHHUS:




ColOuparoimue M paccewBalolIMe JHH3bI. TOHKas JIMH3a.

DOKYCHOE PACCTOSAHUE U ONTHUYECKAsk CUJIa TOHKOM JIMH3BI:

D= 1
F
D
3.6.6
F
1
®opmyiia TOHKOH JTMH3bI:
1 4 1 1
d f F
3.6.7




VBenuduenue, JaBacMoe JIMH30M:

h |f1
r="="a




0f0

d 4\

N[\

F\ h

f

WV
B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0 = F =—0,
0 DO







0/0

XOI[ Jyda, mpomeamero JUH3Yy o4 IpOrU3BOJIbHBIM YITIOM
K €€ TJIaBHOU onTHYecKoil ocu. [loctpoeHune n3o0pakeHuin
TOYKH M OTpE3Ka MPSMO B COOMPAIOIIUX M PACCEUBAIOIITUX

JIMH3aX U UX CUCTEMax

3.6.9

dotoamnmapaT Kak oONTHYEeCKUH mpubop. [ma3z kak

OIITUYCCKaA CUCTEMA

3.6.

Wntepdpepennuss  cBeta.  KorepeHTHble  MCTOYHMKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX

KOI'¢pC€HTHBIX HCTOYHHUKOB:

s
MAaKCHMYMBI — A=2m—, m=0

-

+1,£2,

I+

3.,

v
MIIHIIMYMBI — A=(2m+1 ):, m=0,+1,£2.+3 ..

3.6.11

Hudpakmus cBera. [udpakimonnas pemérka. YcCioBue
Ha6JHOI[eHI/I$I IIaBHBIX MAKCUMYMOB IIpU HOPMaJIbHOM
NaJIecHU MOHOXPOMATHYECKOTO CBETA C JUTMHOW BOJHBI A

Ha peméTKy ¢ nepuoaom d:

dsing,, =md,m=0,+/-1,+/-2,+/-3,...

dsing




3.6.12

Hucnepcus cBera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJTHOBOM JTY AJIU3M

4.1.1

I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®oToHbl. DHeprus GpoToHa:

E=h _he_
=hv=—=pc




he

pc

Nmnynse doTona:

S|

hv




®dotorpdexr. Onwitet A.I.  Cronerosa.

dororddekra

3aKOHBI

VYpaBuenue DifHmiTelHa 11 GoToddexTa:

E(l)OTOHa = ABbixoJa + Expumax,

(horoHa

ABBIXOOa
+

KuHmax

rie,

E(l)OTOHa =hv=—,




hv

(horona
hv
A
hc
hc
ABleOAa = hvxp = 1
Kp
BbBIXOJa

Kp




Kp

hce

KUuHmax

my

max

Evoumax =

e U3ar1




eU

3an

JlaBiaeHue cBeTa.
JlaBneHue cBeTa  HAa  TOJHOCTBIO  OTPAKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  IOTJIOHIAOITYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inanerapnast MoJenb aTOMa

422

[Toctynatel bopa. M3nydenne u nornomienre GOTOHOB MpH
NEPEX0/Ie aTOMa C OJHOTO YPOBHS YHEPIMU HA APYroil:

hv,, = he =|E,-E

mn
)’mn

m|

423

JIuHeityaTbie CIEKTPHI.

CriexTp ypoBHEl SHEPTUU aTOMa BOAOPOA:

E - —13,63B,

n S

n-

n=1,23, ..

43

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas moznens siapa I'eiisenOepra — MBanenko. 3apsia

saapa. MaccoBoe unciio sapa. M3otomnsl

432

PanmoakTHBHOCTE.

Anbda-pacnan;
'}X—)‘AZ:Y - éHe

bera-pacnan.

DIeKTPOHHBIN B-pacnan;

A A 0., ~
7 X—=7Y + je+v,




[Mo3uTponHsIii B-pacnan:
A A 0> .\
s X—>0Y + jé+v,

I'amma-uznydenue

433

3aKkoH PAAOAKTUBHOIO pacliaaa:

-t
N(t) = Ny % 2T

N(®)

ITycth m — Macca paiMOaKTUBHOIO BeIIeCTBA. Toraa

-t
m(t) =mgy*2T

m(t)




-t

434 Snepublie peakuuu. JleneHue u CUHTE3 A11ep




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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