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NNOSACHUTEJIBHAS BAITUCKA

[Iporpamma no ¢usuke Ha yYpoBHE OCHOBHOrO 00IEr0 0Opa3oBaHUs
COCTaBJIEHAa Ha OCHOBE II0J0XKEHUH M TpeOOBaHMH K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl, NpEJCTABIEHHBIX B
®I'OC OO0, a Takxe ¢ yuéToM denepaibHoi pabodeii MporpaMMbl BOCITMTAHHUS U
Konuenuuu npenonaBanus yuebHoro npeamera « Dusznkay.

Conepxanue mnporpaMMmsl Mo (U3MKe HampaBieHO Ha (OPMHUPOBaHHE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYarOIIMXCS M OPraHU3aldi0 H3y4YeHHs
(GU3MKK Ha IeATeNbHOCTHOH ocHOBe. B mporpamme no (u3MKe YYHTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peamusaiud tpeboBanuii ®I'OC 000 k
MJIaHUPYEMBIM JINYHOCTHBIM U METAINpeIMETHBIM pe3yibTaTaM o0ydYeHHsl, a TaKKe
MEXIIPE/IMETHbIE CBSI3H €CTECTBEHHO-HAYYHBIX YyUeOHBIX NMPEAMETOB HA ypOBHE
OCHOBHOTIO 00111ero 00pa3zoBaHusl.

Ilporpamma no ¢u3suke ycraHaBIMBaeT pacrpe/elieHHe yq4ebHOro MaTepuaia
o rojam obydyeHus (0 KiaccaM), IpejiaraeT MPUMEPHYIO MOCIIEI0BATENBHOCTh
M3yYEHHUs] TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHs HPEIMETHOrO COAEpIKAaHHsA M
Y4€Te BO3PACTHLIX OCOOEHHOCTEH 06yYaromuxcs.

[Iporpamma mo ¢usuke paspaboTaHa ¢ 1eNbl0 OKA3aHUS METOJHYECKON
MIOMOILIH Yy4HTEIIO B CO3aHuK paboyeli MporpaMMBl 1o y4yeGHOMY MpeMeTYy.

®usuka  ABIAETCS  CHCTEMOOOPA3yIOIUM  [JI  €CTeCTBEeHHO-HAy4YHbIX
Y4YEOHBIX NPEAMETOB, MOCKONBKY (H3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLECCOB
W ABICHUH, M3y4aeMbIX XHMMeH, OHoOIOrueil, acTpoHOMHEH H (U3UUECcKOl
reorpaduel, BHOCHT BKJaJ B €CTECTBEHHO-HAYYHYI KApTMHY MHDa,
NpeocTaBseT Haubosnee sCHble 00pasibl TPHMEHEHMs HAyYHOrO MeTOo/a
MO3HAHKs, TO €CThb CII0C00a MOTyYeHNs TOCTOBEPHbIX 3HAHUH O MHUpe.

Opna w3 raBHBIX 33124 (U3HYECKOr0 06pa3oBaHUs B CTPYKTYpe OBLIEro
00pa30BaHusi COCTOMT B (POPMUPOBAHMH €CTECTBEHHO-HAY4HON IPAMOTHOCTH H
HHTEpeca K HayKe y 00yYarommmxcs.

M3yuenne (@usnkn Ha 6a30BOM ypOBHe TIPEANONAraeT OBIAJEHHE
CICAYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIUMH eCTeCTBEHHO-HAYYHYIO
rPaMOTHOCTB:

* HAYYHO OOBSCHSATH SBJIEHHS;

* OLCHMBATH U IIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE0BAHUS;

* HHTEPNPETHPOBATH  JaHHbIE M  MCIONB30BAaTh  HAyYHBIE
A0Ka3aTeNbCTBA 15 IOy YEeHHS BEIBOJIOB.

Lenn wu3ydenus ¢usukm Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
onpeneneHbl B KoHuenuuum mnpenonaBanust ydeGHoro mnpeamera «®usuka» B
00pasoBaTeNbHBIX ~ OpraHmWsauusx Poccuiickoii Delepaiun, peatu3yiONHX



OCHOBHbIE 001I€00pa3oBaTeNnbHble NPOrpaMMbl, YTBEPKIEHHOW pEIIEHHEM
Konnerun MunucrepcrBa npocemenus Poccuiickoit ®enepaiuu (mpoTokos ot 3
nexabps 2019 r. Ne [1K-4BH).

Henan uszyyennsi Gusuku:

npuobpeTeHHe HMHTEpeca W CTPeMJIEHHS OO0y4aroIMXCs K Hay4YHOMY
U3YYEHHUIO TPUPOABI, pa3BUTHE MX HHTEUIEKTyallbHbIX H TBOPYECKHX
CIOCOOHOCTEH;

pa3BUTHE TpE/ICTaBIEHHH O HAYyYHOM METOJIe MO3HaHUs U popMUpOBaHHE
MCCIIEI0BATEIBCKOIO OTHOIIIEHHUS K OKPY)KAIOIIUM SIBJIEHHSIM;
(opMHpOBaHHE HAYYHOTO MHPOBO33DEHHUS Kak pe3yJibTara H3y4eHHUs
OCHOB CTPOEHMsI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;
(opMHUpOBaHUe TpeACTABIEHUH O PO (U3UKH IS Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH;

pa3sBUTHE  TIPEJCTaBIEHMH O  BO3MOXKHBIX  cdepax  Oyayiuei
npodeCCHOHATIBHOM IesTebHOCTH, CBA3aHHON ¢ (PM3MKOM, TOATOTOBKA K
JajibHeleMy o0y4YeHHIO B 3TOM HalpaBlieHHH.

JlocTHikeHre 3THX Lesedl mporpaMMsel 1o (u3uKe Ha YpOBHE OCHOBHOI'O
obuero odbpas3oBaHus 00eCTIEYHBAETCS PELIEHHEM CIIEAYIONIMX 3a4a4:

npuoOpeTeHHe 3HaHUH O JUCKPETHOM CTPOEHHWH  BEIIeCTBa, O
MEXaHMYECKUX, TEIUIOBBIX, 3NEKTPUYECKHMX, MArHUTHBIX M KBAaHTOBBIX
SIBIIEHUSAX;

npuoOpeTeHHe YMEHU OMUCHIBATh U OOBACHATH (DU3MYECKHE SABIECHUS C
HCIIOJIB30BaHUEM IMOJTyYEeHHBIX 3HAHHIA,

OCBOEHHE METOJOB pELIEHHs] NPOCTeHWIIMX pacuéTHBIX 3agady ¢
UCIIOJIb30BaHHEM (pu3rUecKux MoJenei, TBOPYECKHUX H
IIPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HaOIIO4aTh IPUPO/IHBIE SBICHUS U BBIOIHATL OMBITHI,
nabopaTopHble pabOTBI M IKCIEPHMEHTAJIbHBIE  HMCCIEJOBaHUSA €
MCII0JIb30BaHUEM M3MEPHUTENBHBIX MPUOOPOB;

ocBoeHHe NpuéMoB paboTel ¢ MHPOpMaLKel (HU3HYECKOTro COIepKAHMS,
BKJIIOYasi MH(POPMALIMIO O COBPEMEHHBIX HOCTHKEHHUSX (DU3UKH, aHATIHU3 U
KPUTHYECKOE OLleHMBaHHE WH(OpPMALINH;

3HaKOMCTBO €O cepaMu nMpodeccHOHATEHON IeATEIbHOCTH, CBA3aHHBIMU
C U3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha
JOCTHIKEHUAX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BBIi ypOBEHb) HA ypOBHE OCHOBHOIO OOIIEro

obpazoBaHus oTBOAMTCs 238 yaca: B 7 Kiacce — 68 yacos (2 yaca B Hezieno), B 8
Kiacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 102 yaca (3 yaca B HEZIENO).



IIpennaraemseiii B nporpamMe no (Gpu3uKe nepeveHb J1adopaTOpHBIX paboOT H
OMBITOB HOCUT PEKOMEHIATENbHbIH XapaKTep, yYUTe/b AejaeT BbIOOp MpoBeIeHHS
nabopaTopHbIX pabOT M OMNBITOB € YYETOM HWHIMBHIAYaIbHBIX OCOOEHHOCTEH
o0yyarolmuxcs, CIUcKa SKCIePUMEHTANbHBIX 3aJaHHi, MpeliaraeMbeIXx B paMKax
OCHOBHOTO rOCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3uKe.



COJAEP KAHHUE OBYYEHUSA
7 KJIACC

Pazzgen 1. @u3uka u e€ poJib B NO3HAHHH OKPYKAKOLIEr0 MHPA.

Ousuka — Hayka o npupoje. SIBneHuss npupopabl. Puznyeckue sBIEHHUS:
MeXaHHYECKHE, TETUIOBBIE, JIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeluuuHbl. UM3mepenue dusndeckux BenuunH. DPusnyeckue
npuoopsl. [TorpenrHocts u3MepeHud. MexyHapoaHasi CHCTeMa eMHHUIL

Kak ¢wu3uka u Jpyrue ecTeCTBEHHble HAYKH WM3y4aiOT [PHPOLY.
EcrecTBeHHO-HayuHbIH MeTOA MO3HAHHUS: HaONIO/IeHHe, MOCTAHOBKA HAy4yHOIO
BOIPOCA, BBIIBUKEHHE THITOTE3, IKCIIEPUMEHT 110 MPOBEPKE THIOTE3, OOBICHEHHE
HabroaemMoro siBieHus. Onucanue GU3NYECKHX SBIEHHH ¢ TIOMOILBIO MOJIEEH.

Hemoncmpayuu.

1. MexaHW4yeckue, TemaoBble, 3JEKTPHYECKHE, MArHUTHBIE, CBETOBBIE
SBIICHUS.

2. dusnueckue NpubOps! U MpoLeaypa MPSIMbIX U3MEPEHHH aHAIOTOBBIM U
LU (POBBIM IPHOOPOM.

Jlabopamopusie pabomst u onvimeol.

1. Onpenenenne 1eHbI JeJeHHs LIKAIB H3MEPHTEIBLHOIO MPUOOpA.

2. M3mepeHue paccTOSHHIA.

3. HM3mepenue 06b€Ma KHUIKOCTH U TBEPAOrO TENA.

4. OmnpeneneHue pa3MepoB MalIbIX TeEIL.

5. W3Mepenue TemmepaTypbl HpPH MOMOLIM KHIKOCTHOTO TEPMOMETPA M
JaTYMKa TEMIEPaTy phI.

6. IIpoBeneHue McceoOBaHUS MO MPOBEPKE THIOTE3bI: AAIbHOCTH MOJIETA
IapyKa, MylIEHHOro TOPU30HTAILHO, TeM OOJIblle, YeM OOJIbIlle BHICOTA
mycKa.

Pa3snen 2. llepBoHayajibHbIe CBEI€HHS 0 CTPOEHHH BellleCTBa.

Crpoenme BelecTBa: aTOMbl W MOJIEKYJBl, WX pasMmepbl. OIBITHI,

JIOKa3bIBaIOIIHE TUCKPETHOE CTPOSHHE BEIIECTRA.

HBwxeHne dacTull BelecTBa. CBS3b CKOPOCTH [BHMXKEHHS YacTHI[ C
TeMIlepaTypoi. bpoyHoBckoe nBmxeHwe, nuddysus. BzaumomelicTBHe uacTull
BEIIECTBA: IPUTSHKEHUE U OTTAIKMBAHHE.

ArperatHble COCTOSHMS BEILECTBA: CTPOEHHE Ia30B, KUIKOCTEH U TBEPIBIX
(kpuCTa/IM4eckuX) Tenl. B3anMOCBS3b MeXIy CBOMCTBAMH BEIIECTB B pa3HBIX
arperaTHbIX COCTOSHHUAX M UX aTOMHO-MOJIEKYJISPHBIM cTpoeHHeM. OcoBeHHOCTH
arperaTHbIX COCTOSIHHH BOJIbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBHKEHHS.



2. Habmonenue nuddys3uu.
3. Habnronenwe ~ gBiIeHWH,  OOBACHSIOMIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBaHMEM YaCTHI] BELLIECTBA.

Jlabopamopnsie pabomsl u onvimol.

1. OueHka [MaMeTpa aToMa METOJOM PpsAlOB (C  HCIOJIB30BAaHHUEM

dhororpaduii).
2. OmnbITHI MO HAOIIOIEHUIO TEMJIOBOTO PACIIMPEHHUs Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO NEHCTBUS CUI MOJIEKYJISPHOTO MPUTSIKEHHUS.
Paznen 3. /IBukenne v B3aUMO/IeHCTBHE Tell.
Mexanuueckoe IBHXKEHHE. PaBHOMEpPHOE W HEpPaBHOMEpPHOE [BHIKEHHE.
Cxopoctb. CpenHsisi CKOpOCTh NMPH HEPaBHOMEPHOM JBHKEHMH. Pacu€r nyTtv M
BpEMEHH JIBHIKEHHSI.
SlBnenue wHepuuMu. 3aKOH WHepUUH. B3auMmonedcTBHE Tel Kak IMpUYHMHA
U3MEHEHHUsI CKOPOCTH [JBHXKEHMsS Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemecTBa. CBs3b MJIOTHOCTH C KOJWYECTBOM MOJIEKYJl B €IWUHHULIE
o0BEMa BelecTna.
Cuna kak xapakTepucTUKa B3auMozeicTBus Ten. Cuiia ynmpyrocTd M 3akoH
I'yka. Mi3mepeHue cuibl ¢ MOMOLIBI0 TWUHAMOMETpA. SIBIE€HUE TATOTEHUS W CHIa
TsxecTd. Cuila TshkecTH Ha Apyrux miaHerax. Bec tena. HeecomocTs. Crokenue
CHJI, HallpaBJIEHHbIX MO OJHOM mpsiMoM. PaBHonelcTByromas cun. Cuna TpeHHUs.
Tpenue cxonbKeHuUs U TpeHue nokosi. TpeHue B mpUpoie U TeXHHUKE.
Hemoncmpayuu.
1. HabmroneHne MexaHHYECKOTO IBUKEHHS Tella.
2. H3mepeHue CKOPOCTH NMPSAMOJHUHEHHOTO IBHKEHHUS.
3. HabmioneHue siBleHUS HHEPIIUH.
4. HabnromeHune u3MeHEHHS CKOPOCTH NPH B3aWMOJIEHCTBHH TeJl.
5. CpaBHeHHe Macc MO B3aMMOJECHCTBHIO Tell.
6. CnoxeHue CuJl, HalpaBJIEHHBIX 0 OJHOM MPSIMOH.
JIabopamopnusie pabomost u onsimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOI'O ABUKEHUs (IIApUKa B JKHJKOCTH,
MOJIENIH 3JIEKTPUYECKOT0 aBTOMOOHIIS B TaK Jajee).

2. OmnpeneneHne cpelHed CKOPOCTH CKOJBXKEHHS Opycka WM LIapMka Mo
HaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO Tela.

4. OmnbIThl, JAEMOHCTPUPYIOLIHE 3aBUCHUMOCTb pacTsKeHUs (aedopMaliiun)
MPY>KWHBI OT IPUJIOKEHHON CHUJIBI.

5. OnBITHI, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHIIBI TPEHUS CKOJIBKEHHS OT
Beca Tella U XapaKkTepa CONMPUKACaIIINXCsl TOBEPXHOCTEH.

Pasnen 4. /laB/ieHHe TBEPABIX TeJl, }KHAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHbIIIEHUS W YBeNUYeHUs naBieHus. /laBneHue rasa.
3aBUCUMOCTh JaBlieHUs] raza oT o0bv€ma, Temneparypbl. [lepenaua naBieHus
TBEPIABIMH TellaMM, XUIKOCTAMM M razamu. 3akoH [lackans. ITHeBmaruueckue
MaIllMHbBI. 3aBHCHMOCTH JaBIEHHUS JKUAKOCTH OT TIyOHHBI. [ HMIpocTaTHuecKui
napanokc. Coobiaromuecs cocyasl. ['uapaBnuyeckue MexaHu3Mbl.

Atmocdepa 3emMnu U atMochepHoe naBineHue. [IpUyuMHBI CylIECTBOBaHHUSA
Bo3nymiHoW obonouku 3emmu. Onwit Toppuuennu. Usmepenue atmocdepHoro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOro JAaBlI€HUSI OT BbICOThI HAJl yPOBHEM MOpA.
[Tpubopsb! 115 U3MEpEHUs: aTMOCHEPHOro 1aBIEHHS.

JleficTBHEe KUOIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bozgyxomnnasanue.

Hemoncmpauuu.
3aBUCUMOCTH JIaBJIEHUS T'a3a OT TeMIepaTyphl.

[lepenaya naBineHHs KUAKOCTBIO U ra30M.

Cooburaronumecs cocybl.

['unpaBnuyeckuit npecc.

[IposiBneHme neHCTBUS aTMOCHEPHOTO IABICHHUS.

3aBUCUMOCTh BBITAIKWBAIOIIEH CHJIBI OT 00BEMa MOrpyKEHHOM 4YacTu

Tela U MIIOTHOCTH HKHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOILIEH CUIIBI BECY BHITECHEHHOM KUKOCTH.

VYcnoBue ruiaBaHus Tell: IUIaBaHWE WIIM MOIPYKEeHHE Tesl B 3aBUCHMOCTHU

OT COOTHOLIEHUS MJIOTHOCTEH Tella U KUIAKOCTH.

Jlabopamopnusie pabomel u onsimoi.

1. HMccrnenoBanue 3aBUCHMOCTH Beca Teja B BoJie 0T 00bEMa norpyKEHHOM B
KHUJKOCTh YacTH TeJa.
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2. OnpeneneHre BBITAIKHUBAKOIIEH CUIBL, JEMCTBYIOIIEH Ha  Teno,
NOrpyXEHHOE B HKUIAKOCTb.

3. IlpoBepka HE3aBUCHMMOCTH BBITAJIKHBAIOIIEH CHIIBI, IEHCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MaccChl Tena.

4. OmnbIThl, NOEMOHCTPUPYIOLIWE 3aBUCHMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JICUCTBYIOLIEH Ha Telo0 B JKUAKOCTH, OT 00BEMA NOrpyKEHHOHW B
JKUIKOCTh YaCTH TeJa U OT MJIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYMpPOBaHHE JIOOKH H
orpeiesieHHe e€ rpy30noIbEMHOCTH.

Pasaen S. PaGora u MmomHOCTb. JHeprus.

Mexanuyeckas pabora. MOITHOCTb.

[IpocThie MexaHu3Mbl: pbryar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue npaBHlla paBHOBECHs pblyara K OJI0OKY.



«3omotoe mnpaBwio» MexaHukw. KIIJI mpocteix wmexanusMoB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass dHeprus. KuHeTWdeckas W TOTEHLMATIbHAs SHEPrHsL.
IIpeBpalieHre 0OTHOrO BUla MEXaHUYECKOM YHEPriuH B IPYroi. 3aKOH COXpaHeHUs
HEPrUy B MEXaHUKE.

Hemoncmpayuu.

1. IlpuMepsl MPOCTBIX MEXAaHU3MOB.

Jlabopamopnsie pabombst u onsimel.

1. Omnpenenenue pabOTHI CHIIBI TPEHHS NMPHU PAaBHOMEPHOM JBMIKEHUM Tela

110 TOPU30HTAIIBHOM MOBEPXHOCTH.
2. Hccnenosanue ycnoBuii paBHOBECHS pbluara.
3. Usmepenue KI1J] HaKIOHHO¥ MIIOCKOCTH.

4. WM3ydeHue 3aKoHA COXpaHEHHUS MEXAHUYECKOU IHEPTHUH.
8 KJIACC

Pa3pen 6. TenJioBble siBJIeHHS.

OCHOBHBIE TOJIOXKEHHS MOJIEKYJIAPHO--KHHETUIECKOH TEOPUH CTPOCHHS
BelecTsa. Macca U pa3Mepbl aroOMOB M MoJIeKyJ. OmnbIThl, MOATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOU TEOPUH.

Mopnenn TBEpmoro, JKMAKOrO M Ta3000pa3HOTO COCTOSIHHH BeIeCTBa.
Kpucrannnueckue u amopdubie tena. OObsicHEeHHEe CBOHCTB I'a30B, KUAKOCTEH U
TBEPABIX TeJl HAa OCHOBE IOJIOXKEHHH MOJIEKYISPHO--KHHETHYECKOH TEOpHUH.
CMauuBaHue U KanWUIApHbIE SBIeHU. TemIoBoe pacuIMpeHHe U CKaTHE.

Temneparypa. CBs3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHHS
yacTull. BHyTpenuss sHeprusi. CrnocoObl H3MeHEHHS BHYTpPEHHEH OJHEpruu:
Terionepeaaya U COBEpILIEHHE paboThI. Buer TEMNJonepe 1adu:
TEILIONPOBOJIHOCTh, KOHBEKITHS, U3TyUYeHHE.

KonuuecTso Tensorel. YaenbHas TEIUIOEMKOCTh BellecTBa. 1emiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHeHMe TeruioBoro Oananca. [lnaBnenuwe u
OTBEp€BaHME KPHUCTANIMYECKUX BeILIeCTB. YJelbHas TemioTa IUIaBIeHHS.
Ilapoobpa3oBanune u konpeHcauus. Mcnapenue. Kunenue. YnenbHas Tteruiora

napooOpa3zoBaHMs. 3aBUCHMOCTb TEeMIEepaTypbl KHIIEHHs OT aTMOC(hepHOro
TaBIIEHUS.

BnaxHocTh Bo3myxa.

DHeprus TOIIMBa. Y AelbHas TeIIoTa CrOpaHusl.

IIpuanuner pabotel TeroBeix npuratened KIIJ| ternnmoBoro nBurarens.
TenuioBele ABUraTENM U 3aLIMTa OKPYKAFOIIEH Cpebl.

3aKOH COXpaHeHHUs U MPEeBpallleHUs] JHEPTUHU B TETLIOBBIX MTpoLieccax.

HAemoncmpayuu.

1. HabmroneHune OpOyHOBCKOTO JIBHIKEHHS.
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10.
11,
12.
13,

Habmonenune nuddysum.

Habmonenue siBineHuid cMauuBaHUs U KaMMJUISIPHBIX SIBICHUH.
HabnroieHue TeriaoBoro paciuiMpeHus Tell.

W3meHenue naBneHus raza npu U3MeHeHHMH 0O0bEMa M HAarpeBaHWU WIIH
OXJIQXICHUH.

IIpaBuna u3MepeHus TeMnepaTypal.

Bunel Tennonepenayu.

OxnaxeHue Npu CoBepllIeHHH pabOThl.

HarpeBaHue npu coBeplleHHH pabOThl BHEITHUMH CHIIAMH.
CpaBHeHHe TeMI0EMKOCTEH pa3IHYHBIX BEIIECTB.
Habumonenne kuneHwusl.

HaburoieHue nocTosHCTBa TEMIIEPaTyphl MPH MJIABJICHUH.
Mopenu TennoBbIX JBUTaTENEH.

Jlabopamopnsie pabomot u onsimel.

1.
2
3.

10.
11,
12.
13.

OnpiThl 10 0OHAPYKEHUIO NEHCTBUS CUJ MOJIEKYJISPHOTO TTPUTSIKEHHUSI.
OneIThI 10 BbIpaIIMBaHUIO KPUCTAJIJIOB TOBAPEHHOMW COJIM MJTK caxapa.
OneiTel MO0 HAOGMIOAEHUIO TEIIOBOTO PACIIMPEHHs Ta30B, KHUAKOCTEH M
TBEPABIX TEJl.

Omnpenenenue AaBileHUs Bo3ayXa B OalljloHe WpULa.

OnbITEl, JEMOHCTPHUPYIOIIHME 3aBHCHMOCTh [aBIeHHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUsI UITH OXJIaXKIEHHUS.

[TpoBepka runoTe3bl TMHEHHON 3aBUCHMOCTH JUTHHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.

Habmonenne wH3MeHeHHs BHYTPEHHEW OSHEpPrud Tela B pe3ylibTare
TECIIonEpeaavu 1 pa60TBI BHECUIHHUX CHII.

WccnenoBanue siBieHHs TemiooOMeHa MpPHU CMENIMBAHWH XOJOIHOH H
ropsiyeu BOJBI.

OnpeneneHne KOJMYECTBA TEIUIOTHl, IMOJYYEHHOIO BOAOH  IpH
TEIIO0OMEHE C HAarpeThiM METATMYECKUM LIMJIMHIPOM.

Onpenenenue yaenbHOM TEIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca UCrapeHus.

OnpeneneHye OTHOCUTENBHON BIaXKHOCTH BO3/LyXa.

Omnpenenenue yIeNbHOM TEMIOTHI IJIABIEHHUS JIBJA.

Pa3spen 7. DnekTpuyeckue H MarHHTHbIE SIBJICHHS.

Onexktpuszaums Tea. /IBa poma 3neKTpuU4ecKHX 3apsaoB. BiaumoneicTsue
3apsDKeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTh CHJIBI  B3aUMOJEHCTBHSA
3apsKEHHBIX TE OT BEJIMUMHBI 3apSA/IOB U PACCTOSHUS MEXK/Ty TelIaMH ).

Onextpudeckoe noje. Hanpspk€HHOCTH 3nekTpuyeckoro mnons. IlpuHomn
CYyNEPHO3ULIMH IEKTPUUYECKHUX NoJieH (Ha KaueCTBEHHOM YPOBHE).



17.
18.
195.
20.
21.
22.
23.
24.

25,

MopaenupoBaHHe MarHUTHBIX TOJIeH MOCTOSHHBIX MarHUTOB.

OmneIT DpcTena.

MaruuTHoe nose Toka. JIeKTPOMAarHuT.

JlelicTBre MarHUTHOIO MOJIsI HA [IPOBOJAHHUK C TOKOM.

DeKTpoABUraTellb NOCTOSIHHOIO TOKA.

HccnenoBaHue sBIEHUS 3JIEKTPOMArHUTHOM MHITy KLUH.

Ongitel @apapes.

3aBHCHMOCTh HANpaBlI€HUs MHIYKIHMOHHONO TOKa OT YCJIOBHUH €ro
BO3HHKHOBEHHSL.

DJEeKTPOreHepaTop MNOCTOSAHHOIO TOKA.

Jlabopamopusie pabomsi u onvimel.

1.

o o W

10.
11.

12.

13.

14.

15,

16.

OnbiTel MO HAOMIOAGHUIO DJEKTpU3alMM TeJl MHAYKLHEH U IpH
COIPUKOCHOBEHUH.

WccnenoBanue JeiCTBHS 3JEKTPUUECKONO IO Ha TPOBOJHUKH U
IUDIEKTPUKH.

C6opxka 1 rpoBepka paboThl NEKTPHUYECKOH 1ITTH TOCTOSHHOIO TOKA.
M3mepeHHe U peryaupoBaHue CUIIbI TOKA.

M3mepenue U peryaupoBaHue HANpsiKEeHUs. )
HccnenoBanre 3aBUCUMOCTH CHMJIBI TOKA, MIYILErO 4Y€pe3 pPE3UCTOp, OT
COIMPOTHBIIEHHUS PE3UCTOpA M HAIIPSHKEHUsl Ha PE3UCTOPE.

OnbIThI, IeMOHCTPHPYIOIUE 3aBHCHMOCTh 3JIEKTPHYECKOTO
COMpOTHBIIEHHS] TPOBOAHMKA OT €ro [AJNMHBI, IUIOLIaAX IIONEPEeYHOro
CEUEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIOKEHHS HAIpPSHKEHWH NpU TMOCIIeI0BaTEIbHOM
COEJIMHEHHUH [IBYX PE3UCTOPOB.

IIpoBepka mpaBuia 1 CUJIbI TOKa NpPH MapajuleIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenne paboThl 3JEKTPUUECKOTO TOKA, UIYLLIETO YEPE3 PE3UCTOP.
OnpeneneHre MOILMHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISAEMOH Ha
pe3ucTope.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKa, WAYLIErO 4Yepe3 JIaMIOYKy, OT
HanpsiKeHUs Ha HeM.

Onpenenenue KI1J[ narpesaresnst.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3yyeHre MarHUTHOro TIOJS  TOCTOSHHBIX MarHMUTOB TpH  HX
0OBEIMHEHHH U pa3/ielICHUH.

Hccnenosanue AeHCTBUS 3JIEKTPUYECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITB, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBHS
KaTylIIKd C TOKOM M MarHuTa OT CHJIBl TOKa W HamnpaBleHHs TOKa B
KaTyIlKe.

18. 3y4yenue 1eHCTBUSI MArHUTHOTO 110JI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyHpoBaHHe U U3yueHHe paboThl JIEKTPOIBUTaTENS.

20. U3mepenue KI1/] anexTpoaBurarenbHOM yCTaHOBKH.

21. OnBITEI [0 WCCIENI0BAHUIO SIBIEHUS 3IIEKTPOMArHUTHOW WHAYKLHH:
UCC/IEIOBAaHUE H3MEHEHWH 3HAa4YeHHUS W HamNpaBieHHs WHIYyKIHUOHHOTO
TOKA.

9 KJIACC

Pa3znen 8. MexannyeckHe siBJIeHHS.

Mexannueckoe nBuxeHHe. MartepuanbHas Touka. Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXaHHYECKOTO [BH)KEHHs. PaBHOMEpHOE MpPsIMOJIMHEHHOE
nsuxenure. HepaBHoMepHoe npsiMonuHeliHoe nBukenue. CpelHsss ¥ MTHOBEHHas
CKOPOCTb TeJjla IpH HEpaBHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOyckopeHHOe TpsMONIMHeHOe nBHkeHHe. CBoOogHOE
nagenue. OneiTel [ anunes.

PaBHOMepHOe nBHXKEHHME MO OKpYXHOCTH. Ilepuoa u yactora oOpalneHHs.
JIuneliHas ¥ yrnoBas CKOpOCTH. LIeHTpOCTpeMHUTENbHOE YCKOPEHHE.

Ilepseiit 3akoH HetoToHa. BTopoit 3akon HetoTona. Tpetuit 3akon HeroToHa.
[IpuHUMI Cynepro3ULIMM CHJI.

Cuna ynpyrocth. 3akon ['yka. Cuia TpeHus: CHla TPEHHS CKONIbKEHHS, CHIIa
TPEHHUs [TOKOsI, IPyTHe BUJBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHHUs. YCKOpeHHe CBOOOHOrO
nanenus. JIsmxkenue mnaHer Bokpyr Connua. IlepBas KocMuYeckas CKOPOCTb.
HeBecoMocCTh U neperpysku.

PaBHOBecHe MarepuanbHOM TOYKH. AGCOMOTHO TBEpAOE Tejo. PaBHOBecHe
TBEPJOIro TeJla ¢ 3aKpenI€HHOMN OChI0 BpallieHus. MoMmeHT cuinbl. LIeHTp TskecTH.

HWmnynesc Tena. M3MeHeHune ummynbsca. MMmynbsc cuiibl. 3aKOH COXpaHEHHMs
UMITyJibca. PeakTHBHOE JBHKEHHE.

Mexanuueckas pabora ¥ MomHOCTh. PaboTa CHJI TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U pabotel. [loTeHIMaNEHAs 3HEPTUs TeNla, MOAHATOrO HaJl
MOBEPXHOCTBIO 3eMIIH. [loTeHIIMabHast SHEeprus CKaToM Npy KuHbl. Kunetndeckas
3Heprus. Teopema 0 KMHETUYECKOW IHEpPruH. 3aKOH COXpaHEeHHS MeXaHHYEeCKOMH
SHEPTHH.

Hemoncmpayuu.

1. Habaronenne MexaHH4eCKOro JBHIKEHHS Tejla OTHOCHTENILHO Pa3HbIX Tell

oTcuéra.
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8.
9.

10.

11

CpaBHeHHe myTell W TPaeKTOPWM IBMXKEHHMS OJHOTO M TOrO K€ Tena
OTHOCHTEIIBHO Pa3HbIX TEJT OTCYETA.

M3mepeHHe CKOPOCTH U YCKOPEHHS TIPSAMOJIMHEHHOTO IBHKEHHS.
HccnenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JBUKEHHS.

Habnmonenue 1BHXeHUS Tella 1Mo OKPYKHOCTH.

Habmoenne MexaHndecKux sIBIEHHH, IPOMCXOIAIIMX B CUCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM W YCKOPEHHOM  JBMKEHHH
OTHOCHMTEJIbHO KaOWHeTa QU3HKH.

3aBHCHMOCTh YCKOPEHHUSI Tela OT MacChl Tela M AeHCTBYIOIEH Ha Hero
CHJIBI.

Habmonenue paBeHcTBa CHIT IPU B3aMMOJEHCTBHM TeI.

M3MeHeHue Beca Tena npu yCKOPEHHOM JBHKEHHH.

Ilepenaya uMIynsca npu B3aMMOIEHCTBUH TEI.

- IIpeobpazoBanusi 3HEPrUM MPH B3aUMOIEHCTBUH TEI.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHne UMITyIbca NPy abCONOTHO YIIPYTroM B3aMMO/IEHCTBHH.
HabmoneHne peakTHBHOTO JIBUXKEHHS.

CoxpaHeHue MeXaHHYECKOW SHEPIUK PU CBOOOIHOM NafeHUH.
CoxpaHeHue MeXaHW4YeCKOM SHEPrHH NPH JABHKEHHUH TeJa M0 AeHCTBHEM
[Py KUHBI.

Jlabopamopnsie pabomest u onvimel.

1.

KoHcTpyupoBaHue TpakTa Il pa3roHa ¥ JaJbHEHIEro paBHOMEPHOIO
JABHKEHHS LIAPUKA WK TEJIEKKH.

OmnpeneneHue cpefiHel CKOPOCTH CKOJBXKEHHMsS OpycKa WM JBHKEHUS
[IapHKa I10 HAKJIOHHOM TJIOCKOCTH.

Omnpenenenne yCKOpeHHS Tella TPH PABHOYCKOPEHHOM [BHMKEHHH II0
HaKJIOHHOW INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBHKEHUH 6€3 HayallbHOM CKOPOCTH.

[IpoBepka rumoTessl: eciau TNpUd PABHOYCKOPEHHOM JABIKEHHH 0e3
HAYaJbHOM CKOPOCTH IYTH OTHOCATCA KakK psAl HEYETHBIX YHCEN, TO
COOTBETCTBYIOLLME IPOMEIKYTKH BPEMEHH OIMHAKOBHI.

HccnenoBanve 3aBUCHUMOCTH CHIIBI TPEHHS CKOJIBXKEHHS OT CHIIBI
HOPMAJIbHOTO JaBIIEHHUS.

Omnpenenenne K03pPUILMEHTA TPEHHS CKONBKEHHS.

Onpenenenue xKECTKOCTU MPYIKUHBL.

Onpenenennre paboThl CHIIbI TPEHHS MPH PaBHOMEPHOM JBHKEHHH TeJa
I10 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpenenenne paboOThl CUIIBI  YIIPYrOCTH TIpH MOABEME Tpy3a ¢
UCII0/Ib30BaHHEM HEMOABUIKHOTO U MOABUKHOTO OJIOKOB.

11. M3yueHue 3aKoHa cOXpaHEeHHUS IHEPTHH.

Pazgen 9. Mexannuyeckne Ko/1e0aHHsl H BOJTHBI.

Konebarenpnoe asmxenne. OCHOBHbIE XapaKTEPUCTHKH KOJIeGaHUM: TTEpHOI,
4acToTa, aMIUTUTyAa. MaTemaTu4ecKkuil ¥ NPy XUHHbIH MasTHUKHU. [IpeBpaienue
SHEPI'HH NPHU K0JIeOaTeTbHOM JIBHIKEHHH.

3atyxarome — konebaHus.  BeiHyxkaeHHsle — konebGaHus.  Pesonanc.
Mexanudeckue BonHbl. CBoHCTBA MeXaHHMYeCKMX BOJH. IIpojioibHBIE U
nonepeyHble  BOJHBIL. JIMHA BOIHBI M CKOPOCTh €€ paclpOCTPaHEHHS.
Mexanndeckue BOIHBI B TBEPJOM TeJle, CECMHUYECKHE BOTHBI.

3Byk. I'pomMkocTh 3Byka m BeicoTa ToHa. Otpaxenue 3Byka. MHdpa3Byk u
yJbTPa3BYyK.

Hemoncmpayuu.

1. HabmoneHnue xoneGaHuii Ten moj AeHCTBHEM CHIIbI TSXKECTH W CHIIBI
YIIPYTOCTH.

Habnronenne xonebanuii rpy3a Ha HUTH W Ha NPYKUHE.
HaGmonenne BhIHYKICHHBIX KoJleGaHuii M pe30oHaHca.
PacnpocTpaneH#e NpoIONbHBIX U MONEPEYHbIX BOJIH (Ha MOJEITH).
HabinroieHue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
AKyCTUYECKUI pe30HaHC.
Jlabopamopnsie pabomest u onsimeoL.
1. OnpeneneHue 4YacTtoThl M TepHoga KosnebaHMI MaTeMaTH4ecKOro
MasTHHUKA.

2. Onpepenenue 4acTOThI U NTepUOa KOJIeOaH M MPYKUHHOIO MasTHUKA.

3. MccnenoBaHue 3aBUCHMOCTH Meprofia KonebaHmi MOABEIIEHHOTO K HUTH

rpy3a OT JJIHHBI HUTH.
4. Hccnenosanue 3aBUCHMOCTH MepHOIa KoJleGaH|H NPy KUHHOTO MasiTHHKA
OT Macchl rpysa.

5. IIpoBepka He3aBUCUMOCTH NepHOAa KoyebaHHii rpy3a, MOABEHIEHHOIO K
HHMTH, OT Macchl rpysa.

6. ONBITBI, J€EMOHCTPUDPYIOIIHE  3aBUCHMOCTH  IIEpHOAA  KojebaHuii
NPYKHUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPYKHHBEIL.

7. W3mepeHue yckopeHHs: CBOOOIHOIO MaaeHus.

Pasaen 10. DekTpoMarHuTHOE M0JIe H 3JIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHUTHOE  Mojie.  DIEeKTpOMarHuTHele  BOMHBL.  CBOHCTBa
3NeKTpoMarHuTHeIX BONH. Illkana snekTpomarHuTHBIX BOJNH. Mcnons3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

O N oA W



OnexTpoMariHutHas npupona cera. CkopocTh cBera. BomHoBBIe cBoMCTBa
CBeTa.

Hemoncmpayuu.

1. CBOMCTBa 3J€KTPOMArHUTHBIX BOJH.

2. BonHoBbIE cBOMCTBa cBeTA.

Jlabopamopnusie pabomubt u onvimel.

1. M3ydeHue CBOHCTB 3JIEKTPOMArHUTHBIX BOIH C TOMOINBID MOOHIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe sIB/IeHHS.

JlyyeBas  momenp  cBera.  MctouHuku  cBera.  [IpsMonuHeiiHOe
pacnpocTpa”HeHue cBera. 3armMenus Connua u Jlynsl. Otpaxenue cBeta. [Tnockoe
3epKalio. 3aKOH OTpa)KeHHUs CBETa.

IIpenomnenue cBerta. 3akoH npenomieHHs cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Mcronp30BaHHME TMOJNHOTO BHYTPEHHEIO OTPaXKeHHs B
ONTUYECKHX CBETOBOAX.

Jlunza. Xon nyued B guH3e. OnTudeckas cucteMa (hoToanmaparta,
MHUKpOCKOIa M Tejieckona. ['nma3 kak onTtuyeckas cucrema. biuszopykocTe u
JaJIbHO30PKOCTb.

Paznoxenne Oenoro ceera B cnektp. Omnbitel HeioTona. CroxeHue
CIEKTpalbHbIX 1IBETOB. J[UcTiepcHs cBeTa.

Hemoncmpayuu.

IIpsiMonuHeliHOe pacnpocTpaHeHHe CBeTa.

OrtpaxxeHue cBera.

[Toyuenne u3006pakeHUH B JIOCKOM, BOTHYTOM U BBITYKJIOM 3epKaliax.
IIpenoMienue cBera.

OntHyeckuil CBETOBO/I.

Xop nydeit B cobuparomeii JTuH3e.

Xon ny4ed B pacceuBalolleH JIHH3e.

[Tosyyenune u3oOpakeHHH ¢ TIOMOIIBIO JIHH3.

0 ool Mo m om WO e

[IpuHun aelictBus Gporoannapara, MUKPOCKOIIA U TeJIECKOTIA.

10. Mopgens rnasa.

11. Pa3noxeHnue 6enoro cBeTa B CIEKTP.

12. [Tomy4enue Genoro cBeTa IpH CIOKEHUH CBETA Pa3HbIX [[BETOB.

Jlabopamopnbsie pabombt u onsimet.

1. HccnemoBaHue 3aBMCHMMOCTH yIJla OTPaK€HMs CBETOBOIO Jiyda OT yrija
nazeHus.

2. M3ydeHue xapaKTepUCTHUK W300paXeHHs MpeJMeTa B IJIOCKOM 3epKalle.

3. HMccnenosanue 3aBUCHMOCTH yTJIa TPENIOMIICHHs CBETOBOIO Jlydya OT yrIja

NaZIeHHs] Ha TPaHMILIE «BO3LYX—CTEKIIO».



4. TlonydeHue n300paXKeHUH ¢ TOMOLIBIO COOHpAOILEH JTHH3bI.
Omnpenenenue HOKYCHOTO pacCTOSHHS U ONTHYECKOH CHIIbI COOMparole
JTUH3BI.

6. OMBITHI MO pa3oKEeHHIO OEJIOro cBeTa B CIIEKTP.

OnpIThl [0 BOCIPUATHIO IIBETAa MPEIMETOB MpU UX HaOMOJEeHUH 4vepes
[[BETOBBIE (DUIILTPHI.

Paznen 12. KBaHTOBbIE SIBJICHHS.

Oneitel Pesepbopna u nuaHerapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanue U norioieHue ceta aromMmoM. KBaHThl. JIuHelyaTbie CrieKTphl.

PajguoakTuBHOCTh. Anb(da-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOIO
aapa. Hyxionsas Moxens aroMHoro sapa. Msorombel. PaguoakTHBHBIE
npespauieHus. [lepuon nomypacnana aTOMHBIX A1ep.

SnepHble peakuMH. 3aKOHBI COXPAHEHHs 3apsJ0BOI0 M MacCOBOIO YHMCEl.
DHeprusi CBsSI3H aTOMHBIX sijep. CBfA3b Macchl M JHepruu. Peakuuw CHHTE3a H
nenenus saep. Uctounuku sHepruu ConHua v 3BE31.

SnepHass sHepreTuka. JleHCTBUSA paJHOAKTHBHBIX H3JIy4eHHH Ha JKHBbIE
OpraHU3MBl.

Hemoncmpayuu.

1. CrieKTpbl U3JIy4eHHs U NOIJIOLIECHHS.

2. CnekTpsl pa3jIM4yHbIX I'a30B.

3. CnekTtp BOAOpOJA.

4. HabOmopeHue TpekoB B kamepe Bunbscona.

5. Pabora c4éTyrKa HOHU3UPYIOIUX U3IYUYCHHUH.

6. Perucrpauus u3mydeHUs: IPUPOJHBIX MUHEDPAJIOB H MPOYKTOB.

JIabopamopHnsie pabombsl u OnbIMbI.

1. HabmojieHue CrlolIHbIX U TUHEHYaThIX CIIEKTPOB H3ITyYeHHS.

2. HccnemoBanue TPEKOB: HW3MEPEHHE SHEPrHMM HacTHLbI [0 TOPMO3HOMY

nyTu (no potorpadusm).

3. M3mepenue paguoakTUBHOTrO (oHa.

IoBTOpPHTEILHO-00001AKOIIHH MOAYIb.

IToBTOpHTENBbHO--0000IarOIIMI MOAYJIb PEAHA3HAYEH JIJI CHCTEMATH3allUK
¥ 0000meHHsT MPeIMETHOro  COAepXkaHHud W OIbiTa  JIEATEJIIBHOCTH,
nproOPETEHHOTO NMPH U3YYeHHH BCEro Kypca (QHU3HMKHM, a TaKKe JUIS MOATOTOBKH K
OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMeHy 1o (u3uke s 00ydaiommxcs,
BbIOpABIIMX 3TOT Y4eOHBIH NIpeaAMeT.

ITpy M3y4YeHUH JAHHOTO MOMYJIS PEau3ylOTCsd U CHCTEMAaTH3UPYIOTCH BHJIbI
JeSTETLHOCTH, HAa OCHOBE KOTOPBIX ODEcredrBaeTcs NOCTHIKEHHE NPEIMETHBIX H
MeTalpeIMEeTHbIX  IUIAaHUPYeMbIX  pe3yJbTaToB  0o0y4eHusi, (opMmupyercs
€CTECTBEHHOHAYyYHass TPAMOTHOCTh: OCBOEHME HAYYHBIX METOJOB HCCIIEOBAHMS



SBJIGHHH TIPHPOABI U TEXHHKH, OBJIAJIEHHE YMEHHUSIMH OOBACHATH (U3HYECKUE
SBJICHHS, NPUMEHSS TIOJy4YeHHble 3HaHus, pelarb 3a]a4yd, B TOM YHCIE
Ka4eCTBEHHbIE U IKCIIEPUMEHTAIIbHBIE.

[MpyHIMNHANBHO eATeNbHOCTHBIH XapaKTep AaHHOIO pasjiena peaiusyercs
3a c4éT TOro, 4Yro oOydaroliMecs BBIMOJHAIOT 3aaHWs, B KOTOPBIX HM
npejJaraercs:

Ha OCHOBE [OJY4YEHHBIX 3HAHUH pacro3HaBaTb U HAYYHO OOBACHATH
dbusryecKkue SBIEHUS B OKPY’KaOLLEH NPUPO/IE H IOBCEAHEBHOM XKHU3HH,

HCIIOJIB30BaTh HAyYHbIe METO/IbI UCCIIEOBAHUA (PU3HUECKHUX SBIICHUH, B TOM
qHCJIe 171 IPOBEPKHU TUITOTE3 U MOTY4eHHs TEOPETHYECKHX BBIBOJIOB;

00BACHATH HAyYHblEe OCHOBBI HaubOojee BAKHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HapUMep, NMPAKTUIECKOr0 MCTONb30BaHHs Pa3/IMYHBIX HCTOYHHKOB
3HEpPrud Ha OCHOBE 3aKOHA INPEBpAILEHUs U COXPAHEHHs BCEX M3BECTHBIX BHJIOB
HEPTHH.



MJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHS TIIPOI'PAMMBI IO
®U3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHMAA

N3yueHune HpU3MKK HA YPOBHE OCHOBHOIO 00LIEro odOpa3oBaHHs HanpaBIeHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAITPEAMETHBIX U NMPEIMETHBIX 00pa30BaTeIbHbIX

pe3yabTaToB.

B pesynbrare u3ydeHus GU3MKM HAa YPOBHE OCHOBHOro 0011ero obpa3oBaHus

y oOyuaronierocsi OyayT chopMHpPOBaHbI CEAYIOLHE IMYHOCTHBIE PE3yJIbTaThl B

4acTH:

e 1) NIATPHOTHYECKOIr0 BOCTIHTAHHSA:

e — MIPOSIBIEHHE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM
(hU3MUECKOH HAYKH;

e — LIEHHOCTHOE OTHOUIEHHE K JOCTHKEHUAM POCCHHCKUX yUEHBIX--(DU3UKOB;

e 2) rpakIaHCKOro H 1YXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA:

e — FOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CYX/I€HHH OOLIECTBEHHO 3HAYMMBIX
M OJTHYECKHX TMpoOJieM, CBS3aHHBIX C TMPAKTHYECKHM IPHMEHEHHEM
JIOCTHXKEHUH PU3UKH;

e — OCO3HAHHE BAKHOCTH MOPAJIBHO--3THYECKUX MPHUHIUIIOB B JIEATEIBHOCTH
y4EHOTO0;

e 3)3CTEeTHYECKOro BOCHHTAHHSA:

e — BOCNPHSATHE ICTETHYECKHX KauecTB (PU3MYECKOM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHHS, CTPOrOCTH, TOUHOCTH, JIJAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOrO MO3HAHM:

e — OCO3HAHHE IIEHHOCTH (PM3UYECKOW HAyKH KaK MOIIHOTO HWHCTpYyMEHTa
MO3HaHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEHUIUEH COCTABIAIOIICH
KYJIBTYPBbI;

e — pa3sBUTHE HAYYHOM IFOO03HATENBLHOCTH, MHTEPECa K HCCIIeI0BaTeIbCKOH
JIeTeIbHOCTH;

e 5) <¢opmHpoBaHHA  KYJBLTYPbI  3A0pPOBbsi H  3MOLHOHAJBLHOIO
O01aronoJIy4yus:

e — OCO3HAaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJOrHYECKOM MHpe, BaXKHOCTH IpaBuJI 0€301acHOro MOBEICHUS Ha
TpPaHCIOpPTE, Ha JOpOrax, ¢ 3MeKTPUYECKHM M TEMIOBBIM 00OpYIOBaHHEM B
JIOMAIIIHUX YCIOBHUSAX;

e — chOpPMHpPOBaHHOCTH HaBblKa pe(IEKCHM, MPU3HAHWE CBOEro IpaBa Ha
ommOKy ¥ TaKOro e MpaBa y Apyroro 4ejioBeKa;

e 6) TPYAOBOro BOCIIHTAHMN:

e — AKTHBHOE yuYacTHe B pELIeHHH MNPAKTHUECKHX 3ahad (B paMKax CEMbH,
o6pa3oBaTeNbHON  OpraHMW3allM{, Iopoja, Kpas) TeXHOJOrHYeCKoH H



COLMAIBHON HaNpaBJIeHHOCTH, TPeOyloIMX B TOM YHClIe H (U3HYECKHX
3HAHUM;

e — MHTEpEC K MPAKTHYECKOMY U3YUEHHUIO MPO(ECccuii, CBA3aHHBIX C PU3UKOH;

¢ 7) 3K0JIOTH4€CKOr0 BOCIIUTAHHS:

e — OpHEHTallWs Ha NpUMeHeHHe (QU3UUEeCKHX 3HAHWHM JUls pelleHHs 3a1a4y B
00JIacTH OKpyXKaloled cpefbl, [JIAHUPOBAHUS TIOCTYNIKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBHH U1 OKPYIKaIOLIEH Cpe/bl;

e — OCO3HaHHe ToOATBLHOrO XapakTepa 3KOJOTMYECKHX MpoldiieM M MyTeH HuX
peLieHus;

e 8) ajanTanMH K H3MEHSIOIHMCS YCJOBHSM COLHAJBLHOH H NPHPOXHOH
cpeabi:

e — noTpeOHOCTh BO B3aMMOJAEHCTBUM IpPH BBINOJIHEHWH HCCIIENOBAHUN H
MIPOEKTOB (DU3MYECKOM HANpaBI€HHOCTH, OTKPLITOCTh OMBITY W 3HAHHUAM
ApYTHX;

e — TIOBBIIICEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NpPaKTHYECKYHO
NEeATeNbHOCTD;

¢ — NOTPeOHOCTH B (JOPMHUPOBAHHH HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIMPOBaTh
UJIEH, TIOHSATHS, TUIIOTE3bl O (PU3NIECKUX OOBEKTAX U SBIECHUAX;

e — OCO3HaHMe JIe(HIHTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
(PH3UKH;

e — IUIAHHPOBAaHHE CBOETO PA3BUTHS B NPUOOPETEHHHM HOBBIX (PU3HYECKUX
3HAHUH;

e — CTpeMJIEHHE aHAM3UPOBATH U BBISABJIATH B3aHMOCBSI3H IPUPO/IbI, 00IIECTBA U
9KOHOMHKH, B TOM YHCJIE ¢ UCMOJIb30BaHHeM (DU3UYECKUX 3HAHUI;

e — OIIEHKa CBOMX JEHCTBMM C y4€TOM BIHSHUSA Ha OKpYXKaloLIyl Cpenay,
BO3MOYKHBIX IJI00aIbHBIX MOCIEICTBHH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare OCBOEHHs MpOrpamMmbl MO (U3HKE Ha YPOBHE OCHOBHOIO
obuiero obpaszoBanus y ody4aroerocst 6yayT copMupOBaHbl MeTanpeiMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHe MO3HABATE/IbHbIE YHUBEPCAIbHbIE yueOHble NeHCTBUS,
KOMMYHHMKATHBHblE  yHHMBepcajJlbHble  y4yeOHble  JEHCTBHsA, PpEryJIsiTHBHbIE
yHHBepcallbHble yueOHbIe NeHCTBUS.

IMo3naBaTe/ibHbIE YHHBEpCAJIbHbIE YYyeOHbIe AedcTBHSA

ba3oBble JIOrHYeCKHe eHCTBHA:



COTOCTaBJISATh CBOU CYXJEHHsSI C CYXKICHHAMH JpPYyIMX Y4YaCTHUKOB
Juasnora, 0OHapy KMBaTh pa3iMuve U CXOJACTBO MO3ULINHI;

BBIP@)KaTh CBOKO TOYKY 3PEHHUs B yCTHBIX U IIMCBMEHHBIX TEKCTaX;
nmyOIMYHO MPEACTABIATh PE3YJIbTAaThl BBIMTOTHEHHOTO (PU3HUECKOTrO OIbITA
(3KCrIepUMeHTa, UCCIIeIOBAHUS, IPOEKTa);

NMOHMMAaTh W HUCMOJb30BaTh  [PEMMYLIECTBA  KOMaHJIHOH  H
WHIUBUAYaIbHOM paboThl TNpPH pEHIEHHH KOHKPETHOH (QU3HUYECKO
npodaeMsl;

NpPUHUMATh LIeTH COBMECTHOH JeSTENIbHOCTH, OPraHW30BbIBATE IEHCTBHS
no eé [OCTHIKEHWIO: pachpelensiTh pOiH, OOCy»XaaTh INPOLECChl H
pe3yJbTaThl COBMECTHOH paboThl, 000011aTh MHEHHS HECKOJIBKHX JIFOMIEH;
BBITIOJIHATH CBOIO YacTh paboThl, JOCTUrasi Ka4eCTBEHHOIO pe3yJbTara Io
CBOEMY HamnpaBlIeHHI0O U KOOPAHUHUPYS CBOM JEHCTBHS C JIPYTUMH
4JIEeHaMH KOMaH/ibl;

OIIEHHBAaTh Ka4yeCTBO CBOETO BKJIajAa B OOLIMHM MPOMYKT MO KPHTEPHSM,
CaMOCTOSATENBHO CHOPMYJTUPOBAHHBIM YHAaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTHBHBbIE YHHBepca/ibHble y4eOHbIe 1eHCTBHS

Camoopranusanus:

BBISABJIATE MMPOOJIEMbI B HU3HEHHBIX M Y4eOHBIX CHUTYalHsX, TPeOYrOIMX
IS peleHus: PU3MUYECKUX 3HaAHUM;

OpH@HTHpOBaTbCH B paB.HHqHBIX noaoxoaax [MPHUHATHA pemeHHﬁ
(MHAMBUOYaJIbHOE, TIPUHATHE PEILEHMs B Ipynne, NPUHATHE PELICHUH
rPYIIIOW);

CaMOCTOATE/IbHO COCTABJIATE AJITOPUTM PEUICHHA d)H3H'—ICCKOﬁ 3aadyd MU
[UIaHA HCCIIE0BAaHUS C YYETOM HMEIOIIUXCS PecypcoB H COOCTBEHHBIX
BOSMO)KHOCTeﬁ, AprymMmeHTHpPOBATDH IIpeajiaracMbic BapHaHTbI pemeHni'i;
JeJIaThb Bb160p H 6paTI: OTBETCTBEHHOCTD 3a PCLICHHUE.

CamMOKOHTPOJIb, IMOLUHOHAJILHBIA HHTE/LJIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTyallUd W TIpeJiaraTh MiaH e€ u3MeHeHH,
OOBACHATH NPUYMHBI  JIOCTHXEHHMS (HEJIOCTHIXKEHMs) Ppe3y/IbTaToB
HESTeIbHOCTH, JaBaTh OLEHKY TIPUOOPETEHHOMY ONBITY;

BHOCHTb KODPEKTHBBI B J€ATEIbHOCTh (B TOM YMCJIE€ B XOJ BbIIOJHEHHs
GU3MYECKOTO HCCeJOBaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, HM3MEHHMBIINXCS CHTYallHil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBHE PE3YyJIbTATA LU U YCIOBHUAM;

CTaBHUTH ce0s Ha MECTO JIpYyroro 4yesjaoBeKa B XOAE CIOpa MU JUCKYCCHH
Ha HAy4HYIO TeMY, TOHUMAaTh MOTHUBbI, HAMEPEHHS H JIOTUKY ApYTroro;



MPU3HABaTh CBOE MPaBO Ha OIIMOKY MpH pelieHrud GU3NYEeCKHX 3aa4 UiIH
B YTBEPXKICHUIX HAa Hay4YHbI€ TEMbI U TAKOE JK€ MTPaBo ApPYyTroro.

NPEAMETHBIE PE3YJIbTATbHI

K koHIy oOyueHus B 7 KJiacce MpeaMeTHbIe pe3yJibTaThl Ha 0a30BOM ypOBHE
TOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyUarOLIUXCs YMEHHUH:

HCMONB30BaTh MOHATHS: (HU3MUecKMe W  XUMHHYECKHe sBJICHHS,
HaOIOZIeHHe, JKCIEPUMEHT, MOJelb, IMIOTe3a, €AMHHMLbI (H3HUYECKHX
BEJIMYWH, aTOM, MOJIEKyJa, arperaTtHble COCTOSHHS BellecTBa (TBEPAOE,
KHUAKOe, ra3000pa3Hoe), MeXaHW4YecKOoe [BHKEHHE (pPaBHOMEPHOE,
HEpaBHOMEpHOE, TNPSAMOJIMHEHHOE), TPAEKTOPHs, pPaBHOAEHCTBYIOIIAs
cuna, jaedopmanms  (ympyras, — IUIacTHYecKas),  HEBECOMOCTb,
CO00IIAOILIHECS COCY ABL;

pa3nuuath ABiIeHUs (quddy3us, TemIoBoe IBHKEHHE YacTHI] BEILECTBa,
paBHOMEpHOE  JBIKE€HHE, HEpPaBHOMEPHOE  JIBW)KEHHE, HWHEpLHs,
B3aUMOJICHCTBHE Tell, paBHOBecHE TBEPABIX Tel C 3aKPEIUIEHHOM OCBIO
BpallleHWsl, Nepeaaya AaBieHUss TBEPABIMM TEJIAMH, >KUIAKOCTAMHU H
razaMM, arMocdepHoe JaBlieHMe, I[UIaBaHMe Tell, IpeBpalleHUs
MEXaHWYEeCKOH SHEpruH) MO OINHUCAHHMIO MX XapaKTepHbIX CBOHCTB W Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIMX JaHHOE (pU3HYeCcKOoe SBICHHUE;
pacrio3HaBaTh TIPOSIBIEHHE M3Y4YEHHbIX (U3MYECKUX SBICHHMH B
OKpY’)KalollleM MHpe, B TOM uucie (U3MYeCKHe SBIEHHS B NPHUPOJE:
MPUMEpbl JIBUKEHHSI C Pa3IMYHBIMU CKOPOCTSMH B JXXMBOH H HEXHMBOH
npupoje, NeHCTBHE CHJIbI TPEHUS B IPUPOAE M TEXHUKE, BIIMAHUE
aTMoc(EepHOro JapieHHs Ha KHBOW OpraHu3M, IIaBaHHE PbIO, pblyaru B
TeJle YelloBeKa, PU 3TOM MEePeBOAUThH MPaKTHYECKYIo 3a1aqyy B yueOHYIO,
BBIJIEJIATH CYLIECTBEHHBIE CBOWCTBA (MPH3HAKH ) PU3HYECKUX SBIICHHH;
OMMCHIBATH U3yYEeHHBIE CBOMCTBA Tesl U (PU3HUECKHUE ABICHUS, HCIOJb3YS
dbu3nyuecke BeJMYMHBI (Macca, OOBEM, ILUIOTHOCTH BEIECTBA, BpeMH,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YNPYIOCTH, CHJIa TSKECTH, Bec
Tena, CHJIa TpeHus, JnaBieHue (TBEpAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS CHJla, MeXaHW4ecKas paboTa, MOLIHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIbl, KOI(DHUIMEHT TMONe3HOro JACHCTBHS MEXaHW3MOB,
KHHETHYeCcKass W TOTEHLMallbHasi SHeprus), Npv OMHCAaHWH [PaBHIIBHO
TPaKTOBaThb  (U3MYECKHMH  CMBICH  HCIOJIB3YEMBIX  BEJIMYHH, MX
0003HaUeHUs] W eIUHHIbI (PU3UYECKUX BEJIIMYHMH, HAXOAUTh (OPMYIIb,
CBSI3BIBAIOIIME JIAHHYIO (DPU3HUECKYIO BEJIMYUHY C JPYTHMH BeIIHYMHAMH,
CTPOUTH IpauKH M3y4YEHHBIX 3aBUCHMOCTEH (PU3HYECKUX BEIUIHH;



XapaKTepu30BaTh CBOWCTBA Tes, (U3UYECKHE SBIEHHS H IPOLECCHI,
HCIIONB3Ysl TpaBHiIa CIOXKEHUSI CHJl (B/10JIb OJIHOM TpsMO#), 3aKoH I'yka,
3akoH Ilackais, 3aKkoH ApxuMena, PaBUIO paBHOBecHs peiyara (610ka),
«30JI0TO€ TPABUJIO» MEXAHWKH, 3aKOH COXpPaHEHHMs MEXaHHYECKOM
SHEPrud, 0NpPU OITOM [aBaTh CIIOBECHYIO (DOPMYJIMPDOBKY 3aKOHa M
3alMCBIBATh €r0 MaTeMaTHUYECKOE BbIPAXKEHUE;

00BIACHATH PU3UUECKHE SBIICHUSI, IPOLIECCHl U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallid MNpPaKTHKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBIABJIATH MPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOMTh 00bsICHEHHE U3 1-2
JIOTHYECKHX IaroB ¢ Ornopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYIECKHX
SIBJIEHHH, (QU3NIECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

pewath pacuéTHble 3anaud B 1-2 JEACTBHSA, HWCIOJB3ys 3aKOHBI H
dbopMyIibl, CBsA3bIBAOIME (U3NYECKHE BEJIHWYHMHBI: Ha OCHOBE aHalIM3a
yCIIOBHS 3a7a4u 3aMHChIBaTh KpaTKoe yClIOBUE, MMOACTABIATE GU3NIECKUE
BEUYHHBI B (DOPMYJIBI M TMPOBOAMTH PACUETHI, HAXOAUTb CIIPaBOYHbIE
JlaHHbIe, HEOOXOMUMBIE I pelleHus 3a/a4, OLeHHUBATh PEaTHCTUYHOCTD
MOJTy4eHHOH (pu3nyecKo BeJTMYHHBL;

pacrosHaBaTh MNPOOJIEMBI, KOTOpbIE MOXHO pElIUTh IPH [OMOLIH
(bHU3UYECKUX METO/IOB, B ONUCAHUU MCCIIEOBAHHUS BBIIEIATEL IPOBEPIEMOE
npeanosyioxeHue  (TUMoTesy),  pas3auyaTb M HMHTEPIPETUPOBAThH
MOJIy4YeHHBIH pe3yJbTaT, Haxo/JWTh OLIMOKH B XOJ€ ONbITa, JelaTh
BBIBOJIbI 10 €r0 pPe3yJIbTaTaM;

NPOBOAMTE OMNBITHl O HAOMIOAEHHIO (DU3HYECKUX SBICHHH WM
dbuznyeckux CBOMCTB Tel: dhopmyIupoBaTh npoBepsemMble
NpeANoNIoKeHUs, COOUPATh YCTAaHOBKY M3 IPEIOKEHHOr0 000py 10BaHus,
3aMUChIBaTh X0/ OMbiTa U (OPMYJIMPOBATH BBIBO/IBI;

BBINOJIHATH NPsMBbIE H3MEpPEHUsl PAcCTOSIHMSA, BPEMEHH, Macchl Tela,
00béMa, CHJIBI W TEMIEpaTypbl C HCMNOJIB30BAHMEM AaHaJIOrOBBIX H
uu(poBLIX MPUOOPOB, 3alUCHIBAaTh MOKa3aHWs MNPUOOPOB ¢ Y4ETOM
3a/1aHHOI aOCOTIOTHOM MOTPELIHOCTH U3MEPEHHUH;

NPOBOAUTH UCCIIEOBAHKHE 3aBUCUMOCTH OJHOH (PU3MYECKOH BEIHYUHBI OT
APYroi ¢ WCIIONB30BAHUEM NPSAMBIX W3MEPEHHMH (3aBHCHMOCTH IIyTH
PaBHOMEPHO [BHXKYILErocsi Teja OT BPEMEHH J[BHXKEHHS Tela, CHIIbI
TpeHHs CKOJIbKEHHS OT Beca Tella, KauyecTBa 00pabOTKH NMOBEPXHOCTEM Tejl
¥ HEe3aBHCHMOCTH CHJIBI TPEHHUS OT IUIOLLAH CONPUKOCHOBEHHS TeJl, CHIIbI
YIPYrOCTH OT YAJHHEHHs MPYXXHHbI, BBITAIIKUBAIOLIEH CHIIBI OT 00BbEMa
MOrpyXEHHOH YacTH Tella ¥ OT TUIOTHOCTH JKHMJKOCTH, €€ HE3aBHCHMOCTH
OT IUIOTHOCTH TeJia, OT MIyOHHBI, Ha KOTOPYIO [OIPYXKEHO TENO, YCIOBUH
MIaBaHUs TeJl, YCJIIOBHI paBHOBecHs pbl4ara u OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHMH Y4eOHOIO HMCCleZloBaHMs, cOOUpaTh YCTAHOBKY H
BBINOJIHATE W3MEPEHHs], Clelys Mpe/UIOKEeHHOMY IU1aHy, (UKCUpOBaTh
pe3ynbTaThl TONyYeHHOH 3aBUCHMOCTH (U3MYECKMX BEJIMYUH B BHIIE
npeioKeHHbIX Tabaul, U rpauKoB, JeNaTh BBIBOABI 10 pe3ylibTaTam
MCCJIEIOBaHNUS;

NPOBOAMTH KOCBEHHbIE W3MEpPEHUs] (PU3UYECKUX BEIHYMH (ILIOTHOCTh
BEIIECTBA JKHUAKOCTH W TBEPIOrO Tela, CHIa TPEHHS CKOJIBXKEHUS,
JNaBJIeHWE  BO3Ayxa, BbITAJIKMUBAaIOL[As  CHla, JEHCTBYIOIas  Ha
MOTPYKEHHOE B JKHUAKOCTH TeNl0, KOI(D@PHUUMEHT MOJIE3HOIO AeHCTBUS
NPOCTBIX MEXaHH3MOB), cleaysi MPEeAJONKEHHOH MHCTPYKUHH: TIpH
BBIMOJIHEHHH H3MEpEeHH coOMpaTh 3KCMEepPUMEHTAJbHYI0 YCTaHOBKY H
BBIYMCIIATH 3HAYEHHE HCKOMOM BEIMYHHBI;

cobmoaTh npaBuia TeXHUKU Oe30nacHOCTH NpH padbore ¢ 1abopaTopHbBIM
000py/10BaHHEM;

yKa3bIBaTh MPUHLMUIBI ACHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETp, cooOMIalolHecs cocyabl, Oapomerp,
pbluar, NoJIBUKHbBIH U HEMOABH)KHBIH O/I0K, HAKJIOHHAs IJIOCKOCTh;
XapakTepu30BaTh NPUHLMUIBI JeHCTBHS M3y4YeHHBIX NpPUOOPOB WU
TEXHUYECKHX YCTPOWCTB C OMOPOM Ha HMX ONWCaHUs (B TOM YHCIE:
MOJAIIMITHUKY, YCTPOMCTBO BOJOINpPOBOJA, THMAPABIMYECKHH IIpecc,
MaHOMeET], BBICOTOMEp, MOPLIHEBOH HACOC, APEOMETP), HCIIONb3Ys 3HAHHS
0 cBOMcTBax (M3UYECKUX SBJICHHI U HeoOXoauMble (pU3MYECKUe 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOIUTHE  MpHMepbl  (HAaXoAuTh  HMH(POpPMALKMID O  NpHMEpax)
NPAaKTHYECKOrO HMCMOIb30BaHUSA (PU3MYECKHX 3HAHMH B TOBCEIHEBHOM
KHU3HU s obecrieyeHunst Oe30MacHOCTH NMpHU o0pallieHuH ¢ npudbopamu u
TEXHUYECKMMM YCTPONCTBAMH, COXpPaHEHMs 3J0pOBbS U COOMIOJEHUS
HOPM 3KOJIOTHYECKOTO MOBEIEHHS B OKPYKAIOLIEH Cpejie;

OCYLIECTBIIATE OTOOp MCTOYHMKOB HHpopmauun B HHrepHere B
COOTBETCTBHH C 3a/JaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOILMUXCH
3HAHMH M TNyTEM CpPaBHEHHS pa3IMYHbIX WCTOYHUKOB BBIIEIATH
uH(MOpMaIIHIO, KOTOpasi SBJIAETCS TNPOTHBOPEYHMBOH MIM MOKET OBITh
HEeJJOCTOBEPHOM;

HCIIOJIH30BaTh MPH BHIMOJHEHHH yUeOHBIX 3alaHUui Hay4yHO--MIOMYJISPHYIO
auTepatypy  (GHU3WYECKOTO  COJep)KaHusi, CIpPaBOYHBIE MaTepHallbl,
pecypcbi cetu MHTepHeT, BlafeTh NpHEMaMu KOHCIIEKTHPOBAHHs TEKCTa,
rpeobpa3zoBaHus HHPOPMALIMU U3 OJJHOH 3HAKOBOW CUCTEMBI B APYTYIO;
co3aaBaTh COOCTBEHHBbIE KpaTKUe MUCHMEHHBIE W YCTHbIE COOOIIEHMs Ha
OCHOBE 2—3 HCTOYHMKOB MH(OpMaLKUH (PU3HMUECKOTO COAEpkKaHUsA, B TOM



yuciie MyOau4YHO JenaTh KpaTKHe COOOIIeHHs O pe3yJibTarax MPOEKTOB
UMM y4eOHBIX HUCClIeIOBaHH, NpPH 3TOM TIPaMOTHO HCIIOJIB30BaTh
W3y4YeHHbIH TOHATHHHBIA anmapar Kypca (HM3UKH, CONPOBOXKIATh
BBICTYTIIIEHUE TIPE3EeHTalIHEH;

NIPH BBITIOJIHEHWH Y4eOHBIX INPOEKTOB M MCCIEAOBAHMH paclpeaeisaTh
00513aHHOCTH B TPYINIle B COOTBETCTBUM C IIOCTaBJIEHHBIMH 3a/la4yaMH,
CIeIWTh 3a BBIMOJTHEHWEM IUJlaHa JeHCTBMI, a/JeKBaTHO OLIEHMBATH
COOCTBEHHBIM  BKJaJl B  JEATENbHOCTb  IPYIbl,  BBICTPaUMBaTh
KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, YUUTbIBas MHECHUE OKPYKAIOLLHUX.

K koniy oOyueHusi B 8 Kjiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTh Y 00yHaIOIIMXCS YMEHUH:

UCIOJB30BATh MOHATUSA: Macca U pa3Mepbl MOJIEKYJ, TEMJI0BOE JABHKEHHE
aTOMOB U MOJIEKY I, arperaTHble COCTOSIHHS BEIIeCTBa, KPUCTAJUIMYECKUE U
amMopdHble Tea, HACHIUIEHHbIH W HEHACBILICHHBIH Iap, BIAXHOCTh
BO3/(yXa, TeMmIeparypa, BHYTPEHHss DSHEprus, TeIJIOBOH JBUraTelb,
3JIEMEHTApHbIN JEKTPUUECKH 3apsfl, dJMeKTpUUYECKoe [10J1e, IPOBOJHUKH
Y IU3JIEKTPUKH, TIOCTOSSHHBIN 37€KTPHYECKUNA TOK, MarHUTHOE I0JI€E;
pa3nuuaTh sBIEHHUS (TEIUIOBOE pacIlUpEeHHe W CXKaTHe, TeIllonepenaaya,
TEIUIOBOE paBHOBECHe, CMayMBaHHe, KallWUIApHbIE SBIE€HHs, HCIapeHHe,
KOHJIeHCallusl, TUIaBlieHHe, KpUCTaJuiu3auus (OTBEepAEBaHHUE), KHIIEHHE,
Teruionepeaaya (TenaonpoBOJHOCTD, KOHBEKIIHS, H3IIy4eHHE),
3JIEKTpH3alMs Tell, B3aUMOJIEHCTBHE 3apsiOB, ACHCTBUS JJIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMblKaHWe, B3aUMOJEHCTBHE MAarHUTOB, [eHCTBUE
MarHMTHOTO M0Jisl Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi HHAYKLHU)
M0 OINMUCAHWI0 HX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIBITOB,
JNeMOHCTPUPYIOLIMX JaHHOE (PU3UYECKOE SABIICHHE;

pacro3HaBaTh TPOSIBJICHHEe HM3yYeHHbIX (U3MYECKUX SBICHHH B
OKpYXalollleM MHpe, B TOM uHcie (U3HYECKHE SBIEHHS B IPUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KalW/UIApHbIE SIBICHHS B MPUPOJE,
KpucTajnbl B npupoze, usnydenue ConHia, 3amep3aHHe BOJOEMOB,
MoOpcKHe OpH3bl, 00pa3oBaHUE POChI, TYMaHa, UHEs, CHEra, 3JIEKTPHYECKUe
siBJIeHUs] B aTMocdepe, 3JIEKTPHYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3emiH, Jpeid NoJIoCOB, pOJib MAarHMUTHOTO TIOJS JJs KM3HH Ha
3emiie, MOJIIPHOE CUSIHUE, TIPU 3TOM [E€PEBOJMTE NPAKTHYECKYIO 3a/layy B
yueOHYI0, BBIIENATH CYIIEeCTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKHX
SIBJICHUH;

ONMMCHIBATH U3yYEHHBIE CBOWCTBA Tell U (PU3UUECKUE SABIICHHUS, UCTIONb3Y S
busnvecKre BeTHYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUs, KOJIUYECTBO
TEIJIOThI, YJeJlbHas TEIJIOEMKOCTh BELIeCTBa, Yy/eJbHas TeIuloTa



TJIaBJI€HUs, yJellbHas TeIuloTa Mapoo0pa3oBaHus, YyelbHas TemloTa
CropaHus TOIUIMBA, KO3(MOUIMEHT TMOJIe3HOr0 JEHCTBUS TErJIOBOM
MalllMHbl, OTHOCUTEJIbHAs BIAXXHOCTh BO3JyXa, 3JEKTPUYECKHH 3apsii,
CUJla TOKa, 3JIEKTPUYECKOe HalpsHKeHHe, CONPOTHBIEHHE IPOBOIAHHUKA,
ylelbHOE  CONPOTUBIIEHHE  BellecTBa, pabota W MOUIHOCTb
3JIEKTPUYECKOr0  TOKAa), MpPH ONHCAaHWM I[IPAaBHIIBHO  TPaKTOBAaTh
GUBMYECKHH CMBICT UCIIONB3YyEeMBIX BEIMYHMH, O0O3HAYeHUS MU eIMHMILbI
(bU3MYECKMX BEIWYMH, HaXOAuTb (OPMyJbI, CBS3BIBAIOIIME [AHHYIO
(U3MYECKYI0 BENWYMHY C JAPYTHMH BEJIMYHMHAMM, CTPOHTH TIpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (HU3UYECKHe SBICHHUS M IPOLECCHI,
UCIIOJIB3Ys. OCHOBHBIE TMOJIOKEHUS MOJEKYJISAPHO--KHHETHYECKOH TEOPHH
CTPOEHHMS BelIeCTBa, MPUHIMII CYNEpPNo3ULUU Monel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3apsaaa, 3akoH Oma Juisl yyacTKa LieNnH, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpaHEHWsi SHEPrud, IpH 3TOM JaBaTh
CJIOBeCHYI0 (DOPMYJIMPOBKY 3aKOHa M 3allMChiBaThb €ro MaTeMaTh4eckoe
BBIPa)XKEHUE;

OOBSACHATH (DU3UYECKHE IMPOLECChl U CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTe CUTyalUi NPaKkTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH
NPHYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYeCcKHX
aroB C Omopoil Ha 1—2 W3y4eHHBIX CBOWCTBA (DU3UUECKHUX SIBJICHUH,
(U3HYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEHH;

pewiath pacu€THble 3agadd B 2-3 IEWCTBHs, MCIONbL3Yys 3aKOHbI H
dbopMyIibl, CBA3BIBAIOLIME (U3UYECKHE BEJIWYMHBbI: HAa OCHOBE aHajM3a
YCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BbISBIATH HENOCTATOK
JNaHHBIX I pelIeHWs 3ajJa4yd, BbIOMpaTh 3aKOHbBI U (OPMYJIBI,
HeoOXonHMMbIe Uisi €€ pelleHusi, NPOBOAUTh pacuéTbl M CpaBHUBATh
MOJIy4YeHHOE 3Ha4eHHE (PU3UUECKO BETHYHHBI ¢ U3BECTHBIMHU JJaHHbIMH;
pacro3HaBaTh MpoOJeMbl, KOTOpPble MOMXHO PELINUTh [PH [OMOIIH
(bU3MUECKUX METOJO0B, MCMOJb3ys ONWCAaHWE HCCJIENOBAaHHS, BBIIEIATH
rpoBepsieMoe TPEeAroJIOKEeHHe, OLEHUBaTh [PaBUIBHOCTh MOPSAKA
MPOBEJIEHUsI UCCIIEJOBaHUA, J€/1aTh BBIBO/BI;

MPOBOJAUTh OMBITHI MO HAOMOAEHHI0 (U3MYECKHUX SBJICHUH WIH
(hU3MUECKUX CBOMCTB TeJ (KanWJUISIPHBIE SIBJIEHUS, 3aBUCHUMOCTD JaBIeHNUs
BO31yXa OT ero o0béma, TeMneparypsl, CKOPOCTH IpoLiecca OCThIBAaHUS U
HarpeBaHHs TP HW3IYYEHUM OT LBeTa H3Ny4darouled (moriolaroilei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUsl BOABI OT TEMIIEPATypbl KHAKOCTH H
miom@aa €€ IOBepXHOCTH, D3NEeKTpU3alMs Tel M B3aUMOJEHCTBUE
3MIEKTPUYECKUX 3apsloB, B3aMMOJECHCTBHE [IOCTOSHHBIX MAarHWUTOB,



BU3yalM3allisl MAarHUTHBIX TOJ€H TOCTOSHHBIX MAarHHTOB, JEHCTBHS
MarHMTHOT'O MOJIS Ha IMPOBOAHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTa,
CBOMCTBA D3NIEKTPOJBUTaTeNs TOCTOSHHOTO TOKa): (OpMYJIHpPOBaTh
npoBepseMble MPeanoaoKeH s, coOOUpaTh YCTAHOBKY M3 IPEIOKEHHOIO
000opy/10BaHHUsl, ONMCBIBATH XO/1 OIBITAa H (POPMYJIMPOBAThH BHIBOAbI;
BBIMIOJIHATL ~ TNpsMble  HM3MEpPEHUs  TeMIepaTypbl, OTHOCHTEIBHOM
BIIKHOCTH BO3JyXa, CWJIBl TOKA, HAMpPSDKEHUS C HCIIOJIB30BaHHEM
aHAJIOTOBBIX NMPUOOPOB M JIaTYMKOB (U3WYECKMX BEJIMYHMH, CPAaBHUBATh
pe3yJibTaThl U3MEPEeHHH ¢ YYETOM 3ajaHHON abCOFOTHOH MOTPELIHOCTH;
NPOBOAMTE MCCIENOBAaHNUE 3aBUCUMOCTH OHON (DU3NYECKOH BEIMYHHBI OT
JIpPYro €  HCHOJB30BaHMEM  TMPSAMBIX  U3MEpeHHH  (3aBUCHMOCTB
COMPOTHUBIIEHUS. TPOBOJHMKA OT €ro UIMHbBI, IUIOWIAAW TOIEePEeYHOro
CeueHMs M YJIeJIbHOTO CONPOTHBIICHHS BEIEeCTBa NIPOBOJIHMKA, CHIIBI TOKA,
HAyLIero 4epe3 MpPOBOAHHWK, OT HaNpsDKeHHs Ha  IIPOBOJHMKE,
UCClieIOBaHHe TOCIEeN0BaTeIbHOr0 U NapajllesIbHONO  COeIAMHEHU
MPOBOJHUKOB): IUIAHUPOBATh HCCIefOBaHHE, COOHMpaThb YCTAaHOBKY H
BBITIOJIHATE W3MEPeHHus, cleays NpesIOKeHHOMY IulaHy, (UKCHpoBaTh
pe3ysbTaThl TOJYYEHHOM 3aBHCHMMOCTH B BHAe Tabmull U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIeZIOBAHUS;

MPOBOJUTh KOCBEHHblE HW3MEpeHHs (U3MYECKHX BEJIMYHMH (yZebHas
TEIUIOEMKOCTh  BELIECTBA, CONPOTHBIEHHWE TMPOBOJHHMKA, pabora u
MOIIHOCTE 3JIEKTPUYECKOr0 TOKa): IUIAHUPOBaTh HM3MEpPEHHs, COOMpaTh
SKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIeys MpeIOKeHHOH UHCTPYKLHH, U
BBIYHCIISITH 3HAUEHHE BETTHUHHBI;

coOroaTh npaBuiia TEXHUKH Oe30nacHOCTH Npy paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TPUHUMMBI  JIEHCTBUS  M3YUYEHHBIX TNpUOOpPOB WU
TEXHHYECKHX YCTPOWCTB C ONOPOH Ha MX OMUcaHusi (B TOM 4HCIe:
chcTeMa OTOIUIEHHS IOMOB, TMIPOMETp, MapoBas TypOuHa, amIiepMmerp,
BOJIbTMETP, CUETYMK JJIEKTPUUYECKOH JHEPrHH, 3JIEKTPOOCBETUTE/IbHBIE
npudOpBI, HarpeBaTeNlbHbIE NEKTPONPUOOPL! (IPUMEPHI), JEKTPUIECKHE
Npe0XPaHUTEeN M, JNEKTPOMArHUT, JIEKTPOABUraTe b MOCTOSHHOIO TOKa),
UCTIOJIb3YS 3HAHHS O CBOWCTBaxX (HU3MYECKHUX SBIEHUH U HEOOXOIMMBbIE
du3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThle TEXHUYECKME YCTPOHCTBA M HM3MEPHUTENIbHBIE
npubopsl MO0  CcXeMaM M CXEeMaTHYHBIM pHCYHKaM  (KMJKOCTHBIH
TEPMOMETp, TEPMOC, MCUXPOMETP, I'MIPOMETp, JABUTraTe/lb BHYTPEHHEIO
CTOpaHusi, 3JIEKTPOCKOIl, PEOCTaTr), COCTABISATh CXEMBbl 3JIEKTPHUECKUX



[ernei ¢ rmocjaeoBaTeSbHBIM U MapajlebHbIM COeJMHEHHEM 3JIEMEHTOB,
pa3iauyasi ycJaoBHbIe 0003HAYEHUS JIEMEHTOB 3JIEKTPUUYECKUX LIETIeH;
NPUBOJMTL  TpUMepbl  (HAXOAWTh  HMHGOpPMALMIO O  IIpUMepax)
MPAKTHYECKOTO MCMOJIb30BaHUs (DU3NYECKUX 3HAHMM B IOBCEIHEBHOM
KU3HM 11 obecrievyeHus: 0e30MacHOCTH MpU oOpallleHuH ¢ npubopaMu U
TEXHUYECKMUMH YCTPOHCTBAMM, COXpPaHEHHMs 3J0pOBbS MU COOJIIO/IEHUS
HOPM 3KOJIOTMYECKOTO MOBEIEHUs] B OKpYKaloLlel cpee;

OCYIIECTBIIATL TMOMCK HHGOpMaLMU (PU3UYECKOTO COACpKAaHHUS B
WHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAaHUH W MYTEM CpaBHEHUs
JIOTIOJIHUTENBHBIX ~ MCTOYHHKOB  BBIIENATH HMHGOpMALMIO, KOTOpas
SBJIACTCS IPOTHBOPEYUBOH WUJIM MOXKET ObITh HEJOCTOBEPHOM;
MCIOJIL30BaTh MPH BHINOJHEHHHU y4eOHBIX 3alaHuii Hay4HO--TIOIYJIAPHYIO
nMTepaTtypy  (HU3MYECKOro CoJAepiaHus, CIpaBOYHbIE MaTepHalbl,
pecypebl cetd MHTEpHeT, BlIajeTh NIpHEMaMH KOHCIIEKTHPOBAaHHUSA TEKCTa,
npeodpa3zoBaHusi HHGOPMALIUK U3 OJIHOHM 3HAKOBOM CUCTEMBI B IPYIyIO;
co3maBaTh COOCTBEHHBIE TMHUCBMEHHBIE M KpaTKHUE YCTHbIE COOOILEHMS,
000011as HMHGOPMAUUI W3 HECKONBKHX HCTOYHMKOB (PU3HYECKOro
ColepXaHus, B TOM 4HClIe TMyOJUYHO TMPEJICTaBIAThL Pe3yJbTaThl
NPOEKTHOM MM MCCIEe0BaTENbCKOM JAEATENBHOCTH, IIPH 3TOM I'PaMOTHO
HCIIONIb30BaTh HW3YYEHHBIH TMOHATUHHBIM anmapar Kypca (QU3HKH,
COTIPOBOXKATh BBICTYIUICHHE MPE3EHTALUEH;

NPy BBIMOJHEHHWH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUH (PU3HMUECKUX
MpOLIECCOB pacnpenensaTh OO0A3aHHOCTH B IpyINNe B COOTBETCTBUH C
MOCTaBJICHHBIMH 3a7a4yaMH, CJIEIUTh 32 BBIITOJIHEHHEM IUIaHA JEHCTBHHA H
KOPPEeKTHPOBaTh €ro, aJeKBaTHO OLEHWBAaTh COOCTBEHHBIA BKIaJ B
NesSTeNbHOCTh IPYMIbl, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE,
MPOsIBIISisi TOTOBHOCTD pa3peluaTh KOH(IUKTHI.

K xoHIy oOyueHus B 9 Kj1acce npeMeTHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMHPOBAHHOCTE Y 00yYarOIIMXCS YMEHHUH:

MCMOJb30BaTh IMOHATHA: CHCTeMa OTcuéra, MaTepualbHas TOYKa,
TPaeKTOpHsi, OTHOCHTEIBHOCTh MEXaHHYeCKOro IBHKEHHs, Aedopmanus
(ympyrasi, TmacTd4eckas), TPEHHEe, LEHTPOCTPEMMTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M TNeperpy3kH, LEHTP TSKECTH, aOCOMIOTHO TBEpIOE Telo,
LEHTP TSHKECTH TBEPAOIO Tesa, paBHOBECHE, MeXaHUYECKUe KosiebaHus u
BOJIHBI, 3BYK, HMH(pa3ByK H YyJIbTPa3ByK, JJIEKTPOMarHuTHbIE BOJIHBI,
1IKaya 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H AAJIbHO30PKOCTD,
CNEKTPBl UCITYCKaHHUS U TMOTJIOLIeHHs, anbda-, 6eTa- 1 raMMa-u3iydeHus,
M30TOIIBI, SiZIEPHAsi JHEPreTHKa;



pasnuyaTh SBJI€HMS (paBHOMEpPHOE M HEpaBHOMEPHOE IPSMOJIMHEHHOe
NABHW)KEHHE, PaBHOYCKOPEHHOE TMpSMOJIMHEHHOe [BH)KEHHE, CBOOOJIHOE
najieHue Tesl, paBHOMEpPHOE JABHXKEHHE MO OKPYXHOCTH, B3aUMOJEHCTBUE
TeJl, peaKTUBHOE MBM)KEHHE, KojebarenbHOE JBHXKEHHWE (3aTyxaroume M
BBIHYKJICHHbIE KOJieDaHHs), Pe30HAHC, BOJIHOBOE JBHI)KEHHE, OTpaK€HUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEeHHEe, OTPaKEHHE W IpeoMIICHUE
CBeTa, MOJTHOE BHYTPEHHEE OTpaKeHHe CBeTa, pa3ioXeHue O0enoro cBera B
CIIEKTP ¥ CJIOJKEHHe CIeKTPalbHbIX LBETOB, JIMCIEepCUsi CBeTa,
eCTeCTBeHHasl paJMOaKTHBHOCTb, BO3HMKHOBEHHME JMHEHUYaTOro crekrpa
M3JTy4YeHHs1) IO OMMCAHHUIO WX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOe sSIBIICHHE;

pacro3HaBaTh MpOSIBIEHHE M3YUEHHBIX (U3MUECKUX SBICHUN B
OKpy’KarolieM Mupe (B TOM 4ucie (U3MYeCKHe SBIEHHMS B IPUpPOIE:
NPHJIMBBI U OTJIMBBI, ABUKeHUE TIaHeT COJIHEYHON CHCTEMBI, PEaKTUBHOE
IBH)KEHWE JKUBBIX OpPraHU3MOB, BOCHPUITHE 3BYKOB KHBOTHBIMH,
3eMIIETPSCEHHEe, CEeHCMHYECKHMe BOJIHBL, I[yHaMH, 3XO0, IBeTa Tel,
ONTHYECKHE SIBIIEHWs B IpUpoJe, OMOJOrM4YecKoe NAeHCTBHE BUIHMOTO,
yJnbTpaduoIeToBOro W PEHTIeHOBCKOrO  H3IIy4YeHWH, eCTeCTBEHHBIH
panMoaKTUBHBIM (OH, KOCMHYECKHe Iy4H, paJHOaKTHBHOE H3Iy4YEHHE
NPUPOAHBIX MHHEpPAJIOB, [JeHCTBUE pPAJAMOAKTHUBHBIX H3Jy4YCHUH Ha
OpraHM3M 4YeJiOBeKa), MPH 3TOM MNEepPeBOAUTH MPaKTHYECKYyl0 3ajJady B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBAa (NMPU3HAKHU) (PUBHYECKUX
SIBJICHUH;

OIKUCHIBATH M3yUeHHbIe CBOMCTBA Tesl U (U3UYECKUE SIBICHUS, UCIIONb3YS
¢u3uveckre BeTUUMHBI (CpeHSSi W MI'HOBEHHas CKOpPOCTh Tejla IIpH
HEpaBHOMEPHOM JIBHKEHHH, YCKOpeHHe, NepeMelleHHe, IyThb, YIJioBas
CKOPOCThb, CHJIa TPEHHs, CHJa YNPYrOCTH, CHJIa TSDKECTH, YCKOpEHHE
CBOOOZHOIO TIAJEHHs, BeC Tela, HMIIyJIbC Tena, HMILYJbC CHIIbI,
MexaHudeckas paboTa M MOLUHOCTb, IOTEHLMAJIbHAsl S3HEpPrus Teia,
MOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMalbHasi JHEPrus CKaToh
NpYyKWUHBI, KUHETHYECKas OHEeprus, TNOJIHAas MexaHW4ecKas JSHeprus,
MepuoJl U YacToTa KoiebaHuH, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBeTa, MOKa3aTesb MPeJIOMJIEHUs CPe/ibl), IIPU ONUCAHUH
MPaBHJIBHO TPAaKTOBaTh (U3UYECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaYeHHUs W €AMHHII (DU3NUECKUX BEIMYMH, HAXOAUTh (OPMYIIbI,
CBSA3BIBAIOIIHE JTAHHYK (PU3HYECKYIO BEJIMYUMHY C JPYTMMHU BEJIMYHUHAMH,
CTPOUTH IpaMKH U3yHYEHHBIX 3aBUCUMOCTEH (PU3HYECKUX BEIUYHH;
XapakTepU30BaTh CBOWCTBa Tel, (U3MUYecKue SBICHUA M IPOLECCHI,
MCIIOJIb3YSl 3aKOH COXpPaHeHHs JHEeprHH, 3aKOH BCEMHPHOIO TATOTEHMS,



MPUHLIMN CYNEPrO3MUMM CHJI, NPHHIMI OTHOCHUTENBHOCTH [ amunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs WUMITYJIbCa, 3aKOHBl OTPAXKEHHUS H
MIpeJIOMJIEHHS CBeTa, 3aKOHbI COXPAaHEHMSs 3apsA/l0BOr0 U MacCOBOI0 YMCEN
OpH SIEPHBIX PEeaKUusX, MPH 3TOM J[1aBaTh CIOBECHYIO (DOPMYJIUPOBKY
3aKOHA M 3alIUChIBATh €r0 MaTeMaTH4YeCKOe BbIPAKEHHE;

00BACHATL (U3UYECKHE TMPOLIECCHl U CBOKMCTBA TeJl, B TOM 4YHUCJIE U B
KOHTEKCTe CUTyallui MPaKTHUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO--CIIE[ICTBEHHbIE  CBA3M, CTPOUTb OObsICHeHHe U3 2-3
JIOTMYECKHMX IIaroB ¢ ONopoi Ha 2—3 M3y4YeHHBIX CBOMCTBA (U3MYECKHUX
SIBIIEHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiath pacu€THble 3agaud  (omuparolMecs Ha CHCTeMy M3 23
ypaBHEHHMI ), UCTIONb3Ysl 3aKOHBI H (POPMYJIBI, CBA3bIBalOIINE (PU3HIECKHE
BEJIMYHHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3a[a4d 3allMChiBaThb KpaTKOE
YCJIOBHE, BBISBIATH HEJOCTAIOIIME WM HW30OBITOYHBIE JaHHBIC, BHIOMpAThH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl pElIeHUs, TIPOBOMUTEL PAcYETHI U
OLIEHHBATh PEATUCTHYHOCTh TOJNYYEHHOTo 3Ha4deHHs (PU3MYECKOH
BEJIMYMHBI;

pacro3HaBaTh TpoOJIeMbl, KOTOpble MOXKHO PpELIUTb TMPU IOMOLIH
(GU3MYECKUX METO/I0B, HCIOJb3ys ONUCAaHWE MCCJIEI0BAaHUsA, BBINCIATH
NpoBepsieMOe TPEANOJIOKEeHHe, OLCHMBATh IIPABUIBHOCTEL IOpPsAKa
NpOBEICHUS  MCCIEJOBaHMs, JelaTh  BbIBOJbI, HMHTEPIPETHPOBATH
pe3yJibTaThl HAOIIOIEHUI U OIbITOB;

NPOBOJMTL OMNBITHI MO0 HAOMOAEHHIO (QU3MYECKMX SBICHHH HIH
bu3nuecKnx CBOWCTB Tesl (M3ydeHHe BTOpOro 3akoHa HerorToHa, 3akoHa
COXpaHeHUs] JHEepPruy, 3aBUCHMOCTb TepHOoAa KojaeGaHWM NPYKHHHOTO
MasiTHHKa OT MacChl Tpy3a U >KECTKOCTH MPY>KUHbI U HE3aBUCHMOCTBH OT
aMILUTHTY bl MaJibIX KosieOaHui, NpsIMOJIMHEHHOE pacIpOCTPaHEeHHE CBETa,
pasjoxkeHue 0enoro cpera B CHEKTP, H3yueHHE CBOMCTB M300paXKeHHs B
MJIOCKOM 3€pKajie M CBOMCTB M300pa)keHHs IpeaMmera B cobuparoiei
NWH3€e, HaOJIOJEHHE CIUIONIHBIX W JIMHEHYaTbhlX CIEKTPOB M3IIyYeHHs):
CaMOCTOATENILHO  cOOHMpaTh YCTAaHOBKY W3 M30bITouHOro Habopa
obopymoBaHMs, ONHCHIBaTH XOI  ONbITA M  €ro  pe3ysbTaThl,
¢dhopMyIUPOBATh BBIBOJIBI;

NPOBOIUTH MPH HEOOXOAMMOCTH CEPHUIO NMPSMBIX W3MEPEHHH, ONpeesiss
cpe/Hee 3HA4YeHHe H3MepsieMOM BeJMUYMHBl ((POKYyCHOE pacCTOsHHE
coOmparolliel JTHH3bI), OOOCHOBBIBaTH BLIOOp crocoba H3MepeHHs
(M3MepuTenpHOTO Npudopa);

NPOBOJUTL MCCIIEOBAaHME 3aBUCHMOCTEH (M3MYECKMX BEIWYUH C
HCTIOJIb30BaHHEM INPSMBIX HM3MEPEHHH (3aBUCHMOCTb IyTH OT BPEMEHH



NPy PaBHOYCKOPEHHOM JBHXKEHHMM Oe3 HayalbHOW CKOPOCTH, NEepHoja
KoJieOaHWH MaTEMaTHYECKOro MasTHMKAa OT JUIMHBI HUTH, 3aBHCHMOCTH
yrjla OTpaKeHHUsI CBeTa OT yrja MaJeHHs U yIia INpeloMJIeHHs OT yria
najeHys): I[UIAHHPOBaTh HCCJEJOBaHHE, CAMOCTOSTeTbHO coOUpaTh
YCTaHOBKY, ()HKCHpOBaTh pe3yJibTaTbl IMOJYYEHHOH 3aBUCHMOCTH
(U3MUeCKUX BeIMYMH B BHJE TabIul ¥ rpa(ukoB, AenaTh BBIBOJABI 1O
pe3yJbTaTtaM HccleJ0BaHMUS;

NPOBOJUTb KOCBEHHblE M3MepeHus: (U3MUECKUX BeNHUYUH (CpeaHss
CKOPOCTb M YCKOpDEHHME Tejla NpPH PaBHOYCKODEHHOM JIBH)XKECHHH,
yCcKOpeHHe CBOOOJHOro mnajfieHHs, XECTKOCTb MPYXHHBI, KOIDPULHEHT
TPEHUSl CKOJIbXKEHMs, MeXaHuyeckas paboTa M MOLIHOCTb, 4acToTa H
nepuoj KojeGaHWl MaTeMaTH4eCKOro M MPYKUHHOIO MAasTHUKOB,
onTUYeckas cHila coOuparolled JIMH3bl, PagHOaKTUBHBIA  (OH):
IUIAaHUPOBAaTh HM3MEpPeHHUs, COOMpaTh SKCINEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh W3MEPEHHs, Clelys NPeaNOKEeHHON MHCTPYKLHUH, BBIYHUCIIATH
3Ha4YeHHe BEJIMYUHBI U aHAJIIM3UPOBATh NOJTYYEHHbIE Pe3yJIbTaThl C Y4ETOM
3a/laHHOM MOTPEIHOCTH U3MEPEHUH;

cobnmoaTh MpaBuia TEXHUKH 0e30MacHOCTH Npy pabdoTte ¢ 1abopaTopHBIM
000pyI0OBaHUEM;

pa3nu4yaTh OCHOBHbIE TIPH3HAKH M3YYEHHBIX (HU3MUECKHX MOJeNeH:
MarepuanpHas TO4YKa, aOCOMOTHO TBEPAOE TENIO, TOYEYHBbIH MCTOYHHMK
cBeTa, JydY, TOHKas JIMH3a, TUIaHeTapHas MOZE/b aTOMa, HYKJIOHHas
MO/IeJIb aTOMHOTO S/1pa;

XapakTepu30BaTh [MPHHLMIbL JIEHCTBHS HM3Y4YEHHBIX INPHOOPOB H
TEXHWYECKMX YCTPOWCTB € OMOPOH Ha HMX ONHMCAaHHA (B TOM 4YHUCIE!
CIMIOMETpP, JAaTYUKHU [OJIOKEHHUS, PACCTOSIHHMA M YCKOPEHHS, paKera,
9XOIIOT, OYKH, [Mepuckomn, ¢oroannapar, ONTHYECKHE CBETOBOJIEI,
CHEKTPOCKOI, IO03UMeTp, Kamepa BwuibcoHa), HcCHonb3ys 3HaHUSA O
cBOicTBaXx ()M3MYECKHX sBJIEHHH W HeoOXoAuMble (H3HYECKHE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbl H CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPHUTENIbHBIX MPUOOPOB M TEXHOJIOIMYECKHX IMPOLECCOB
MpU pelleHud y4deOHO--PAaKTHYECKHX 3a/1a4, ONTHYECKHE CXEeMBbI s
NOCTPOEHUS U300paXkeHUH B MJIOCKOM 3€pKajle M COOMparoilei JIHH3e,
NpUBOAMTHL  NpuUMepsl  (HaXOAMTh HMH(OpPMALMIO O  NpHMeEpax)
[IPAaKTHYECKOTO HCIOJIb30BaHusl (U3UYECKUX 3HAHMKW B IOBCEIHEBHON
KHU3HU )15 oOecrieueHus 0e30MacHOCTH NMpU 0OpallleHHH ¢ MpHOOpaMu |
TEeXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3I0pOBbi M COOMIOAEHUS
HOPM 3KOJIOTHYECKOro MOBECHHs B OKPYKaIOLLEH Cpefie;



OCYLLECTBJIATh TOUCK HHGpOpMaLMKU (U3MYECKOIO COJEpKAHHUA B
HHTepHeTe, caMOCTOATENBLHO (OPMYJIMPYSI MOMCKOBBIN 3alIpoC, HAXOAUTh
MyTH OIpejielieH|s JOCTOBEPHOCTH MONy4YeHHO! MH(pOpMallii Ha OCHOBE
UMEIOLMXCS 3HAaHUU U IONOJIHHTEIbHBIX HCTOYHHKOB;

WCIIOJB30BaTh IIPU BBIMOJHEHUH Y4eOHBIX 3a/laHui Hay4HO--TIOMYJISPHYIO
AUTepaTypy (HU3MYECKOro COJEep)KaHus, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetn MnTepHer, BianeTs npuéMaMy KOHCIIEKTHPOBAHMUS TEKCTA,
npeobpa3oBaHus UHPOPMALIMK U3 OJJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIC NMUCBMEHHbIE M YCTHBIE COOOILICHHMS Ha OCHOBE
HHPOPMALIMM W3 HECKOJIBKMX HCTOYHHMKOB (DM3MUYECKOro COAepiKaHus,
nyOJHYHO MpEACTaBIATh pe3yabTaThl IPOSKTHON HIIM MCCIIEA0BATEILCKOM
NeATeNIbHOCTH, IIPH JTOM IPAMOTHO  MCIIOJb30BaTh  W3YyYEHHBIH
MOHATUHWHBIM amnmapar W3ydaeMoro pasjaena (U3UKM M CONPOBOXKIATh
BRICTYIJIEHHE Mpe3eHTaluMed ¢ Y4€roM O0cCOOEHHOCTEH ayJUuTOpHUH
CBEPCTHHKOB.



MOIT BY2LOHIQH]
_ 6191 7} /NIroospa uy//-sdpy
MOI] exarourguq

$6 191 FJ//Nroospa )/ sdny
MOIT BXoLOHIIQUY
V61911 L/Nroospa wy//:sdiy
MO BMLOHIQHYG
6191 13./nroospa wy//isdny
MOIT B¥2LOHIQHY

761911 ./Nroospaw//sdiy

MOIT e¥2L0MIrQuq
' P619[ ) L/nI00spa-wy/sdny
MOIT eXoLOHIOHY
, 619}, /nroospa wy/isdny

MOIT e¥oLONIQHY

19adAdad
draHgIrdLegosedgo
(dragoddun)
rauHod LI

19Lo0ed
EVINRETN AR L] |

Loged
draHgIrodLHO)]

b _ 9ID0HLOL “B00EW ‘KHNdOH]] | 7°¢ |

€ QUHKHET J0MIIhHHBXIA] ¢ |

N |
AL JHALOHIVOWHEEH H INHOKHA]] ¢ 1oTER ]

S m Arrarreed our 010LY|

z BELOAMIOH EHHKOLD0D A9HIRIddIY €T
BELOAE .

z _ T

THLOBh OMELOMOTOWHRES M JUHIKHE]]
I ea1o21mad auH0d1L) 'z |

Gﬂ.—b@q—u.@ﬂ HUHIOAL) 0 BHHITIED Q-A—un:w.wrﬂ:cm&&: T rorER

9 Arrarreed oir 0101

z | KUHEHEOI TOLOW HUI9HhABHOHHELIALOY €1 |
Z ITHURHIOE QUNIOhHEUD | ra ll
T arodudu 0 eXARH - RAUEUD 'l

edun o1omorexAdyo nuHenson g 9rod 33 U BMHEH | IIVERJ |

400¢h 04.LIILHINOY h

0.130g guwwediodn  w/m
| WL M gorrareed IONHRIOHIWHRE] | W
JOVICA L

AAHVHOdUHVITH HOAODThULVINIL



6191171 :r_.gmcu.:_ \‘\nmc: 1]

MOIT eM2LOHIQHY

I.@_c_ E.\l\:.._.:.cm”c@:_\\“ma::

% MOT] edALOHIQHYg
f|:-|-

f

76191%JL/Mroospaur/7:sdny
MOT]I eMLOUIrQuq

 F6T9TRIL/MT00SPa W//:SdTy
MOTT eM2LOHLIQHY

6191 1. /nroospa wy//isdny
MOIT BM2LOHIQHY

v61911) _\.‘\_:.m.co.ntu.:_:_”mn::_
MOIT eMoLOUIIQHY

| jwmc_ﬂ__\l\_:.oo.m_uu.—_S.”ma:__
MO BA2LOHIIQHYg

_ 6101 1] L/NI00Spa” :S..ﬁ::_
MOIT ex210uIrguq

F619 1) L/NI00Spa ti//:SAT|

cl

89 AWV J 0L O 40DVh O9.LOdhHIfON 4190

¢ : . w?umm.uommmo.munm

1 Arrareed ol o10LY]

¥ BUIdOHE KBNOORHHEXIA]

S , IIWEHHBXAW 219.100d] |

€ 91O0HINONW H BLOQE]

139

I's |

BHIdIHE "ILIOHIMION H BLOOR ] °C I'IVER J ;

1Z | Arareed o o101 7
OIfaL XHH d ) ﬂ
L JOHHYKACION BH BERI M ULOOMIIMX QHLLOUA]] a4
9 oHHAIgRr d0HAI(POONWLY '
S HLOOMITHX QHHALgR]] Ty
HWBERT M HIWKLOONITH ‘HWBLDL | .
¢ HWI9ITda L KHHAIrgRl eherrada] | auHarge]f 7 Ly
HO0LRI 1 HALYOMII ‘IrdL X1ardadaL suHargaeY ¢ .u.oﬂmum
1z ‘ Arrarreed on 0101
. . ‘ _
| Irud 1MIYHE "BUH)) ¢



| % [S 11 /nIoospawy//:sdny
MO BMLOHLIQHY

D[] HI./nIoospaw//sdny
MOTT eMalouIrguq

| 30§ [HJ /NI 00SPa W/ :SAN
MOTT edoLOUIrQHg

ERIE T lb\:._.csmzu.E__‘,_,H\,..mg:;

MO]1 BXILOHIIQHY

D[ §[FIL/NT00spat//sdny
MO BMOLOUIQHY
Q[ HJL/Mroospa i/ sdny

MOIT edoLoUIrQguq

, 199dAdd
, JrlaHgrdLedgocedgo
(dragod¢dun)
algHHOodLIdIE,

Syl

1Loged
amddKuLed]]

LE

8¢

1Lo0ed

0132
aranarodinoy 4

400Eh 04.LILHI0OY

 ANNVAIOdII
Ol 400Vh O4.LOFhUIrOXN FAIT190
_ swads aoHadasa

Arrarreed on 0101}
_

EUIDIATHH KEHLUHIEWOdLIdUE, e
KHHOUEE JITHLUHIB]A £
MOL HUNOOhMA YA€ HISHHKOLOO[] e

QULILOUATONWHREL XH U

euralL aigHHMKEdRE 1MrEdRe SMMOhHALYAIEC e

EUHOI'dE 9I9FHLHHIBA H @Ev-uo—.-:e—hvﬂ:ﬁm T E.oﬁmanu

Ararreed ol oJ0L)]

19009m0d11 1990, 1

BELOAMIOE BELOHOHD H OSEOOQHU 7 1’1l

BHHII'AE 19901 |, °| IR ]

rannwediodn
171 1Ny

WAL ¥ go1rdreed JHHERHOHIWHEB ]
JOVICA 8

HUHVHOdUHVIH HOMODAhULVINAL



MOI] edx2LoHIrgug

QB[ {7} //NIoospai;/ssdpy

MOIT eddLOMEQHYg

QepR[ 7}, /nioospawy/:sd _:_‘
MOI BMOLOHIIQHY
| QBpEB| 7] L/NIT00SpaTw//sdny

MOIT eX210HIQHYg

QBpRe| 1/ /NIr00sparwy//isdny
MO BA2LOHIIQHY
Oﬁﬁc _ ._..,_..._,i,\,:._.»#um_uu. r:\,\.,.“mn::_
MOIT edaLouIrongq
QeHB| )/ /NI00Spa i/ /-Sdny

MO BM2LOHIIQH]

190d4>ad
rgngrraLegosedgo
(dragoddun)
argaHodLydIrE

e1080 kunoHedlooduoed HONEE | v |

BHHAL'GE 21990199 *p UIVER ]

Arareed on 0101}

I9HIIO0d OEE&EWL&EOQHKDE.U

1 2oLl 20HLIUHIEWOdIISIE, e

IMHIr0™ JIHLHHIBWOdLIdIrE M dron QGIHE!:—NEQQEQE@ € 1Iree

Cl
¢ | 1 8
€ I L
or |
& 0l
¢ ! 0z
I I 0l
100ed 19..00ed
smonawed | oranarodinoy 01994

H4008h OH.LIIKHIN0Y ‘

Arrarreed o o0l

MAGE TIHIrOE dJUNIShHHBXIN | rard

EHHRQILON 9HUNIIhHHEXIA 1'C

I9HI'09 M BHHEQIL'0M JUMIIhHHEXIJN 7 IVER ]

Ararreed ou o101

BHHOHRAX 0D 19HONRE, €1
1191 QMELOUITOWHRES] i |
_
|
EHHBOUIIO

[t |

0.3 [MO0J0Ud U SHHHEL J0MIIhHHEXIJA]

BHHAI'EE JUMIIhHHEXIJA | VLR

annediodn

/1 G\
WAL H "gordreed JHHEAOHIWHEH

DOVIFN 6



QepB| )/ /NI00SpY’ m_\\....m.m_.z:
MO BXLOHIQHY

_ Qepe _‘E‘m /AT 00Spa wy//sdny
MOIT eX3LOHIQHY

. gepe| Em\:..wc:m_uu. wi//ssdpy
MO BYILOHIIQHY

Qe[ )/ /NI 00Spa’ :_bmmn_mm_
MOI] BALOHIIQHY

gepe| EQ:._.ccm_uu‘. z:.\;wh:t_

? MOTT BILOHIIQHY
| @a?_E_\l\_:.oomcu.:_\\‘“mﬁ‘:_
MOIT eddLoUIrgHyg

QBLE| ] L/NT00Spa" W//SAN]

a0l

L1

Sl

HNNVJI0dLI OLI 400Vh O4.LOThUIION d4ITI90

Arrareed o o10LY]

= ———— - 1

20RIN -/ e WiMend eodAy N
suHeXdII00 IHHAMQOQO 1 duHadorgo[] 9
91 AYOW HHIMOIEINQ0Q0-0HIIILIAOLIO]] 9 IIVEE ]

Arrarreed o 010l

uuyead orandory ¢

|
edrrs o1oHWOLE dUHY0dL) | ¢ |
WOWOLE RLOED QMHIMIOLION U SUHBNOATID)] | 'S

BHHII'GH JI990LHEY] °S 1'9VER ]

Awrareed on o10L)f

d1Ma110 8§ BLOED 010190 JHHINOIER ] €y

19dogudii QMMNOORHLIIO U I9EHH]( i



3C10BQYJ/MI00Spa  W//-Sdny

MOIT BM2LoHIQH]

B()?)6( /NI oospawy//isdny
MOIT edxoLoHIrQHg

BZ/J60J}/Nroospari//isdny
MOT] ed2LOHIrQHq

19ad£dad
srandrraLesocedgo
arggoddpun
arauHodLyaIrg

BUHOhALH
eLey/

_ 19Lo9ed

eI RETSTRRLY I |

I f BELOIMIAE THLOBh OHHKHUE]] 8

ALY auHA0dLD
I _ 20HLANIHT SHITOIRAITELNOY /
‘[LITI() "BEL10AITIE aUHA0dL))

| BAOATI BLOOMIE DMIGII0Q Woh QMAI0Q |
WAL ‘OHIIeLHOEHdOI O.JOHHAMAL
‘exudent 10l 9100HIIRY (19€3LO0MK.I
exdogod] |, auHegOTA120H-30d £
HAIrAYON OI9ITONOI |
[ 0 UMHOL'GE XMMOdhHEU( JUHBOUII) | S
"EHHBHEOU OJOHRARH [MITOLIN]

_ Jadredonmar
| eMHRIBY 1 BALOWONdIL OIOHLIOOMIHK

umowon udn mdAredonmar
ouHodOWEY],, QUHRHOTADOU-NOd £

anHadaneHn
b XU U I9HUR U89 JUNOhHEUD

I W EUHOI'HE OUNOOhHEHD | z|

r[rodudil KMHAUE
‘arodudu o exAeH — BXHEHD

19Lo0ed —
anarodLHoy 4 _ eyodA ewa . o
_ ™

400Bh 04.LIIhHIN0Y

IOVIFN L
AMHVIOdUHVI'T A0HhOJdAOIL



3¢Z[BOJJ/NIroospa iy isdng

_ MOTT eMOLOHIQHY

53] (eQ]]/NT 00Spa i)/ SaAT

MOIT eM2LOHIQHYg

MOIT eMoLOHIrQHY
FAR(ROIJ/NI00SpaTw//sdny
MOJT BXOLOHIIQHY

" uo.\lcne.:_.._._..&.oﬁdv.:__Q“,f,h:ﬁ_
MOIT BM2LOHIIQHY]

| 9IC(B(J/NI00Spa U/ SANY

MOJT BMOLOHIIOHY

8/ coeQlJ/nroosparwy/sdny

MOIT e¥oLOUIrgHYg

BHUHMKELORd HLDOWHOHLRS

auHahAel]» vLoged sendoredogeyr

ik | HoMeg MIoodAduk
BIMH)) UL KMHELOUITOWHRES
exnrondaryedex xex )

,BE1O2ITId

9LOOHLOL] [, SWAL OII heT'eE QHHIMJ

«RIral 0.I0Tdad.1 MLOOHLOLII

aunararadu(y» eroged sendoredoge|r

HLOOHLOL OJ2 OII BIfAL BW9Q0 H
I900BI Lahde "BELOAIMIE 9LO0OHIOLT |

1oL HLJOOHLdOHH
edow — vooeA "BHIIdOH]]

EUHNCHEY HHOWadE M MLAL 1ohoR

1150dod0 [MHHUIF "9100d0M )

QUHMNHUAT

sondowoHdgedoH U soHdawondgR

"QUHIMHUEL 20MIIhHHEXIN

«RE121128 HHUHA0dLD

0 BUHOI'299 d19H9IreheHOadd] [»
Arrarreed o1 SHHIMQOQ() 19V 0H
MHMHEOLO0) XITHLIE1dd I8 HLOOHHIQ0d()

BE1OONIOE KHHEOLD00 J9HIRIadIy

«daoeel

suHadumord 010901IAL OIHHITOIIQBH
Ol 1911911()» dUHRLOTAIr00U-10d £

61

81
LT
91
Sl
-
€1

cl

8!

01



03P [ €03/ 008pa  t//-Sd - , | , ounaxedgoey d0Mdanuded [» ‘«erraL

,
| | 1 | i€ |
MOTI eXoLOHIgH] 23¢]» :WEWAL Ol hBI'BE QUHIMDJ |
a - : | ‘UM gomoifatonaronged |
7 , _ ” * 7 ux:o:uqom:o BH hEIBE JUHAMIdJ | 0t
- _— . - - — | | | S
_ , «maroonxdagon
_ goxumoieoexuduos edoxedex _
| g991e(Iy/nroospawy/sdny f _ _ m
I _ 1 M BUHALERY 191/HO 1O KHHOKIIONO | 62 |
_ MOT] eX2LOHIrQHYg
EUHAAL [91rH) MLOOWHOHERE
o:mur%mﬁx mpc@ma sendoiedoge]r W
_ 560 [BQJ/NIr00Spa wy/sdnyg | _ ] ] ~ owuHXoL M ovodudn
MOIT eNoLOUIrQHq _ ! ! a uxmug 1 '[9rud 99 M BUHAAL BIrH)) 4

h *(ITMD KBIIOIAHLOHATOHER ] »
QWAL Ol hBIfeE SUHIMID

| 4 MO KRMOIAGLOMATOHER
_ , 1 "HOWEdII HOHITO o1 9T |
| XIqHHOUgRdIRH ‘WO XASY JHHIKOL)) i

| QLeTe(j}/nroospa w//sdny
_ MOTT BMOLOHIQH]

| QL B(i]/NI00spa /St | _ w . == |
e o - I _ 9LOOWODQHI} "BLAL 09¢ | €T

m MOIT eXoLoHIQug _
| 3 B nIoospa i fQ:— , ] ‘ o . _ ,
SR P/ _ I _ drawowenu]y ‘rud auHIdOWE] b
MOIT BMOLOMIQHY _ _ ,
{ - ! ¢ 1 s | - === - = W
Z0C TeQjj/Nroospa w//Sanyg | _ LoHern winioudaredex dHXOIhHEHD |
MOIT BXOLOHIrQH] L "XBLOHRIT XHIAAY BH HIDIXEKL BIH)) te

JMILONKL BITHY), QWAL OII hETRE
ﬁ 1 QUHAMI] "BIFAL 02¢ "BIAL HOIOBW T |
U ULOMEL HOIHD AIDKOW 9EKE))

QL[ 1eQJ}/NIoospa‘w//isdny
MOTT BM2LOHIIQHYG

—

ﬁ , «91ruo HoHHEXOIHAIT
10 Em:u&m: A:m:mzn_oeumq

|
HLONKL BI'H)) "KMHOLOJKL QHHOIEY 1T |



MOT BAOLOUIIQH]

| mmgmme,_\_,_.ﬁ.oomﬁm.:_\\”mm::

MOTT BYOLOHIQHY

of]| .m.mE,t:._.ccm_ua. ur//sdny
MOIT eXoLOHI QU]

| DL6ZT0])/NI00Sparu//:sdny

MO BX2LOUIQHY

_ 97§ (] /NI 00Spa ) /-SA

MOTT eX2LOHIQHY

1L Ze(yJ/NIro0spa t)//5ang

MOIT eMOLOHIIQH]

| 09SZeQyy/nroospa wy//sdpy

MOJT BMOLOHIIQHY

9/ CTeQJJ/NIoosparul//sdny
MOTT eX2LOHIrQH]

cmcmm:_,::._.oom_wu. :S”mmz|~_

MOTT edoLoMIQug

sondooonry ‘exAreod 0o |

BEUHBEOE1IMIAD
90 HURHdI ¥ HIrNAg edadoonLy

'D0OBH HITHLOONIIN
pogoHmdo | ‘TdLONOHBIA]

d0adu uuUNOIRHIraRdITH |

197 £500 KIOHIIOIBITIQO0))

EITENOR] | HONBE "9EB1 H HLOONITIN

g QMHAIGE]]» OWOL Ol helfee JUHIMIDJ

HLOOMEL I9I'HO WOHELOHOY QOHHEREEId
_ ‘3gR.1 U MLOONIIDK € JHHOUER]]

KIreNOR] | HOMBE
"MWBER] 1 HNBLOONTHM ‘UNRIAL
uwiardgal KUHAIERY Bherada] |

| 1ad Aredonnat
‘BN99Q0 LO BERI KHHOI'GRY
9LOOWHOUERE "BER] QHHDIrER]]

EUHAgR KHHORHIDEA

H EUHAMIHAIWA [9900011) .D:mmu:m.mq

«EIHY»

e onnaxedooeu a0x0onuded [»
‘«BIrAL 09¢» “«HIIIOHLIOI

~ “BOORJAD “«OMHDKUEY J0MOIhUHBXIA
”Ewsuao:mhommamamm:o&:ox
W

o @
BRMOIAELOMATOHER » ‘WdIrH)» ‘«IrHD

St |

€€ |



MOTI exotonrgng | I | OMHEHERI][» INEWOL Ol hEIBE JHHOMID] Z6 |

_ | |  A100HNgaronosAd1 9o ounararadio
U miror auHeaoduAd1oHON

! ! urn ediowoade sunesoduidionoy, s
m vroged sendoredoge[ _
. O@mmmpc\:.__OOmﬁ:mﬁ._H._\W.wawz_ _ I . | - - - )
NON—— 1 2L OHHRHRI[ | 0S
- ‘ _ o  «eUalL M1JBh 9I00NIHX € -
PISER(YJ/NIroospa wysdny | | HOHHMKADION BWQ9.00 LO 91708 € BIAL
MOIT eioronrony | [ | o | 2029 HIOOWHOMERE SHHRHONIIDO]» 6F |
_ | awat ou eroged gendoredoge|s
- - T N , - , - . «ILOONTHNK €
7€ B (JJ/MI 00Spa i/ Sd1y| QOHHMKAAION ‘OLrAL BH HOMIOIAHLOMAY
MOIT eXoLouIrguq ! I ‘MIrHD YIIoeaMILRLIG | 8

aunarraradi(» eroged sendoredoge|s

BIrHD vHOTINHMXAY

9L ZCB(JJ/NI00spa w//sdny
_ 1 "OIraL XHH € J0HHMKAd101 LY
MOIT eXoL1oHIQHg _
m _ BH BERI H HLOONIIN SHELOUAYS

Jounaraer soudadoonry,,
QWAL Ol hElrRE QUHIMIdJ

YOI/ 00Spa- /sy XB100198 XI9HhUIreed BH SHHOKERY

| |
_ f
MOIT eYOLOHIQHY] | , aoHdagoonry ‘rrodane-drawodeq *
— e — . | L .
_ _ _ gdow
FIJCeQI/nI00spar//isdny “

MO eXOLOHIrQH]
oJoHda(ooNIE 9LIOWHOUERE

SepZe(JJ/NIoospa” :_\ﬁmatp_
MO eMLOHIrOHYg

f,lm.msmmot\_:\.ccmvm.EQWBE. |

urrrahuddo | Q)
‘suHarrgey ojondaoonie anHadowe]]

— e

QUHAIgRl

|
_
|
7 I WoHg0dA 1eH 19100194 10 KHHOIERY s
|
|
_
_
|
!




| FSoceq)j/roospa wyAsdny |

gope()J/NI00spa i/ sdny |
MO BAOLOUIrQHY

| GEgHEQ)/NTO0Spa )/SA

MOIT BAILOHIIQHY

38/ eQJ}/Mioospa uiy/sdny
MOIT BYOLOUIQHY

78Jce(J/nroospawy//ssdny
MOT] eM2LOHIQHY

8 wEE /Ar ocmﬂv. ur//-sdny
MOTI BM2LOHIQUY

|

,

f
—_—

[

I

eroged kenarodiHoN
KRHOJIOLY °, J/1ID “9100HITONW
‘BLOQR,, QWDL O hel'RE SHHIMID

«HLOONIOII

WOHHOINEH 7] auHadawep»
eroged xendoredoge|[ "BWEHHEXIW
EUELOUAY 0JOHEAOL LHIUIH( e

«eJeniad sud2goHgRd
EUEOILD £ » 9WOL OI1 hRI'BE dHHIIMD ]

«eaeniad
BUO40HERd HHAOIDA SUHREOT DI »
eroged yendoredogeys

orodudi ¥ ALI9Q “OMHHXIL € HIBhI ]

aIeniad eH ruo QHO2dOHHR
"IBhI9 "TINEHHEXIW O—A.HUOQ:

| SNIHHIDAI Ol AWQIIOLL
udu gowseanaeed ‘UIOOHIION
| 19h0B ], MHBHOIAIOH-Y0d £

HLIOOHTIOW IMTTHHHTY "ILOOHTIOA

e1o0ed BEXOORHHEXIN

«gogRl U
HOLOONITHX ‘IraL X19rdodl auHaIrge]]»
awal ou vroged seHIrodLHOY

«dOERI H
HOLOONIHX ‘Ir9L X19rdodl dOHHOIgR]]»
, ‘«QMHRHBITIOXATEOE €O KD




3JJ¥eql)/nroospaul//isdny
MOIT e¥oLloHIrQuq

_ 933 B(JJ/NI00Spa ) isdny

MOIT eXOLOHIIQHY

MO BMILOHIQHY

ZCCPR(J/MI00Spa t//:sdny
MOIT eX2LOMLQHYg

NNy | B

cl

89

ANINV IO

OI11 400Vh O9.1DdhUIION mmﬁmo

Jsuadang
‘9LOOHITIO] "BLOQB, QWAL Ol
HINBLOMAL O BLOQRJ "ModA MigHadaea ]

FOERI U HOLOONITHX
‘raL X9 ddl OHHIIrER]7,, WAL Ol
MINBLOMAL 0 BLOQR “ModA Hianadatag

 QHHINCHET 0NIIhHHEXIN], SWAL OII
HWe1OMal J eLoge "¥odA uianadaca |

«BHIdOHE, “9LOOHITION H BLOGE]»
awaL ou eroged seHdrodiHOY]

 HIOONOOI

HOHHOINEH OL BIFOL HHHBEIILEND
udu unidoHe HOHIUBUITHILOL

¥ HOMOOhHMLOHUN EHHOHIWEN
auHaIraraduo 20HAIBLHIWHAIINE,,
awaL ou 1tHowudaoNe-yod §

uuIdoHe
HOMOOhHHEXOW KMHOHRAX0D HOMBE

gnI1doHe
KPHIIFBHITHOLON M KRXOOhHLOHKY]
‘BHIdOHE KRMOORHHERXIJA]




MOIT BY2LOHIQH]

Q7eCE()}J/NI00Spa” ::.?EE
MOIT BXoLOoHIQHg
0¢< mm:: /NI 00SPa’ w J7-sany
MOT] eXoLOHIrQHq
008 SeQIJ/NIoospaTu//ssdny
MOIT BXOLOHIIOHY

_ 30 SeQ/NI00spa U/ sdny

MOTI eMoLOHIQUg

95z SeQl/nrroospa wy/Sdny

MOTT eX2LOHIQHY

19adAdad
JIqHgIraLegocedgo
arqgoddun
araHHOdLMAI'E

. BUHOhALH
W eLeyy
il

19Loged
amdIRHLIed]]

19r00ed
arHqrodiLHoy

H00¥h 09LIIRLHI0Y

01309

-OHdEIr ATOW BMHIXOIIOII SI9HEOHI()

~ 19goooi) ‘suIdone kkHHAALAHG
. IMLORh
KUHIXHEY 01090111 019100d0MD

00 19dA1edonnaL qexd)) "edAredonma |

QHIENO M oMHadHmORd 2080LTId |

OMHIMBIBH J0HLOOHXAHO] |
"9LO0HAKIITHIIRY U OHHBREMhEN))

errolL aiaHpdonwe 1 ouddahHIIrELOUd )

e10ged KeHaIrodLHON KRHIOXE
urdoarl HONOIRHLOHUN-OHAKIrANDIrOW
HUHNOLOLI HOHOO BH BELOMAH
HHHEO1200 0J0OHERAQOOERI H OIONITHX
‘oJordadl 4194089 QMHIHIELQ()

BE1021TIO8 HMHKOLO09 0J10HERdQOOERT
H OJONITIK ‘0101 d€1 HIrATOp

rAxarow U dowole domeed u vooRN

‘BuHAKdILION
QMHLIGNO XU U HHAOAL HONISRHLIOHM

exodA ewa

JOVICA 8




MO e¥oLouIrgug | | I ~ 'BHMITEOHOITHOX H aHHegogedgooder | | 0z |

| 3]z Eqy)/nroospa i) Sy |, PIGIr KMHOIERI(I [91OITIOL HOHIIOTA |

| MOIT BXoLouIQHg L ! aunararadu(, eroged sendoiedogeyr 61 _
B ! - - . I ] R . EHHOUGRIU BIOKIOL _
CP1 LBQl/MIo0Spa /. sdny _ | I KRHALOY £ "L XMMOQhHITRLOUdX 81
| JOIT saaLoHrgHg _ OUHRHAIdI91L0 U dUHIIrgRL] | |
ﬁ mwzmme._.\:._.ccmvu.—__\\“mn_ﬂﬂm_ _ - 1 ‘ - I . - suHRdOID T
| MOIT e¥2L0HIgHY 7 : | BLONIAL KEHAIIAY § "REHITIOL KHIAOHE, L1
' 09q9eQy}/Aro0spa i/ SAng “ ||||| : : - m R ‘Mmazwm HLOOMNWAOITIAL m.omnmmw&mm _ ”
| MOIT exoLouIgnq | 5 | | ' ~ ounawavadu(), eroged sendoredogeyr | 91 7
| [ N - ] | MHHOIMEIrX0 HAIl KU OJOWSKITIGE H W T
_ “ I eIl BHHREIAIRH BIT OJOWHIOXQOdH ¢ |
| ‘[MLOIMIAL BALOSRHIION LOhOR _
H D T | Y Ja1708 HohkdOI M HOHIOIOX _
- §6EQB(JJ/NI00spa wi//sdny _ MHHBEHITIOWD HdIl BHOWQOOITIAL |
W MOIT e¥210HIgUq | ! - _ EUHOI'EK QMHBHOUDIIY, vl _
| | | M _ eroged kendoredogeyr
7 %@%DEE.OG%@:S%SE o ‘ , - . W ‘ ‘ | 0 . onoosoHsrd 200IIAL H HOWQOOIH ], k, ‘ mm‘”
| MOIT B¥o10HIQug | | "BOHBIRQ OJ0HOLTIAL dHHOH™Rd £ |
O 60eQI) TO0SPa W AT . | - h R . 9I00MWIONTDL | ,
| MOIT BXoL0HIrQuq 7 [ BEHTUSIA ‘I9LONIIAL ORLOSKHIOY | el |
- | 1T L Jkunaxadagooidane 7 . 7
(9Gge(J/nI00spa W/ Sdny , XKIraN g gorerndalew U 91001109 |
MOIT BY210HIrQUq | 1 ! . 410MO0€D XI9HOLLIdL dMHBHOEIIOLIOH b
| W 7 aoxoonuLyed] [, sunHada(HON-MO0d £
” Cl %Wﬂmtmxz.“.cnwm—uw.CHM\\HW‘QW—Q\ N i - hE \ B | . - ) B - :

MOIT BXoLOHIQHY

_‘ —_—— — —_— — — — - = _— 4

% |
- | | | |
_ I uheradonornal [Mrug 01 _
i |

|

_
coummc_,:_:.ocm_uu.:S”mB.:m. , _ uiIdoHe HoHHAALAHE KHHOHOWEM

— L . L S — S |




SBQQEB()JJ/MI 00Spa ul//:sdny
MO BALOHIQH]

ZJE]E(QJ/NIoospawy//sdny
MOIT BALOHIIQHY

373/ B(JJ/nIoospaTuwyisdny r
MOI] edoLoHIQHg |

| 8T9/BQJJ/NIroospaury/sdpy
MO BMLOUIQHY

298/ e()J/nIoosparuy/sdny
MOTT BMOLOHIrQHY

h
| |
- 30pLBQJJ/NT00Spa Wy SAng ,ﬂ

_ aunaderny

gorsdes XmoonHdINaIE
erod ed]7 ‘ra1 guneendiNorg

, BALOSITIOE HUHEOLI0D XIHIRIdd. IR
OMHOHOWE]] "BHHOLEE 1940 ,,
awal ou eroged seHarodiHOY

BALOME

HHMHEOLI0) XI9HIBIdA.IE OUHOHIWE]
“EUHIIIGE J1990L1Id |, QWAL OII
aro0ed YOHIIrOdLHON M BXEOLOITO] |

suHomedgadn ¥ kuHOHRAX0D HONRE

v100ed Kenarod1HON KegOW0I IO |
1rado pomotexAdio

BLUINRE U UIFALBIMEY 980U |,
"BIALRINEL OJOEOLTIAL [71 )

suHedo1o 0JoHHAdLAHE dIrareIMa]]
‘eHuQd A1 gedode] | ‘HoUSLIRIMEY
X[9g0rual [Mroged [unHUd] |

eXAT£08 MLOOHMRIE

OMHAIAT2dIIO BH hEITRE QHHIMIA J

|
_ ouHardradu(,, eroged
7 sendoredoge|[ "exAreod 9LO0HXRL g

KUHAIERY 010HAIGIOWIR 10
EUHALMN 19d A1edoNINOL 9LOOWHIHERE
‘MHITEOHAITHON M KHHe"ogedgooden

_ BLOITLIAL KRHYAIAY £ "MHIIIN Y]

xeooonod XI9€0IIoL € HHIdOHE |

BX AIr£0" HLOOHMXRIH HOHIIRLHOOHLO

6T |

8T |
iz

9¢

£c



| §TRGEJ/NIO0Spa W/ SATY
_ MOI eXLOHIQHYg

_ mm_oowou,:_:.ocmvm.E.\\“ma::
MOIT eXLOHIQHY

| peCaR(I}/NI00spa uy//sdny
MOIT BA2LOMIQHY

_ uuoyr \E.oomnow:_m”ma::
MOJT BMOLOHIQHY

QJAgE(J /NI 00Spa i)/ Sdi
MOIT eX2LOHIQH]

| B(BgE()JJ/MIroospaul/isdng
MO BMILOMIQHY

| F3L8eQJ/NTO0Spa i/ SA
_ MOTT eN2LOHIFQHY

|
|
|

——

QI9HEBLI0D 99 U 9L mﬂxomrmgmoﬁm

XBERT M XKLOONIIY
‘XRITBLAW € MOL HUNOdhudINIEC

A INOIEHT 1
| muHTog0dII BH KIOI oJoddahudidalre
QUELOUR]T,, QMHREOTAID0H-30d £

BMOL OIONIRHALIOIE KHELOHD]

o1l oI0MoahudiNare
MMHHROLO]] ‘BHHREOH1IIMAD
013 BHEOIIA “NOL HUNOdhUdLIIC

gorkdes XuMoohudidaIe H10HOdD
OHHOHOWHAI BH heree QHHAMI ]

ergdes 010M0onudLINAIE KUHAIHRAXO0D
| HOdeg ‘WiHdINOrEUY u WIHHT0g0d] |

_ BIWOLE
auHa0d1) ‘wrdes miaHdRIHAIWAIIC,
. -gorkdes xmioonndivare HIALHOOH

e © garron XmioorudiNoIe
_ uunueondanAd HUIHUA] ] "Blrou
_ 010M00RHAINAIE TLOOHHMKEAIRE]
"2Ir01 20M0hHdINAIE
m BHOLTAY HOMERE
1AL XIHHMKEARE dHELOHATONHREY]

L JAHHIFOHIONUd1I0D
udi ¥ HOUMIATHH 1191
- BHIeeHdIdIC, QHHRHOIAIDOU-Mod £

0¥
7

6€
8¢

Lt |

9¢

St

ve |

bt

ct |

It



3[peeQ))/nroospa w/sdny |
MOIT eMoLOMIIQHYg

gGeBE()}J/NI 00Spa W) /iSdny

MOTT eXoLOHIQHY

3pQeR(J/NI00SpaTi//Sdny
MOTT eM2LOHIQHY

BHER()))/NI00SpaTil//isdny
MO edoLoHIrgHYg

§ €/ BB J/NIoospa w;/ssdny
_ MOIT eXOLOHIIQH]

| §CLBR(} /NI 00SPa//; sdny

MOIT exdLourguyg

1 26B(JJ/NI00Spa tw//sdny

MOTT eX2LOHIQHY §0

- OPqgE(J/NI00Spa W/ SAny | _
| MOIT ©IL0HIQHY _

exdogod]|, v1oged sendoiedogeys

,godoronead

XA9l HHHOHHI'900 WOHIIALRE0T D01
udn yuHNEdIRH BMHOXOID erugedn
exdagod] [, eroged sendoredogeyr

GONUHT090d1I BHHOHHII200
sondrarireden U QOHYIALBLOTIIr0] |

u edoroneod guHOIrEMLOdII0D

10 ‘dorougad sodon 010mMAIH ‘BMOL
I(H) HIDOWHOHERE OHHREOIAUII},,
eroged sendoredoge|r

- © uman
BMLOBRA BI'T BW() HONBE 'BHHMKBAIIRH
10 BMOL IIfHD 9LO0OWHOHERE

* PIreHdAIBW ¥ BMHORAD 0JOHRadAIION
UI7RIIONT ‘IIHHLT 013 LO eMHHITodod1
EUHAIrgau10dos o1oMdanudiyalre
qroonmougeg,, eroged sendoredoger

LE1521TI08 SMHAIGHLOAII00 JOHAIAY 4
‘eYHHros0dl auHaranLodo))

buHaNKdIeH

ounegodurAiad u sunadanwel],,
eroged seHdoredoger ‘droniarog
“QUHMKEAIRH 20)0dhHdLYdIE

,BIOL
191010 ouHedodurA1ad u auHadaweE}],
eroged sendoredoge][ "eXOL BIrH))

,odoronead eH sunNKEdIRH

St

W 194



OPEIB(J/MNI00Spa-ul//isdny , | H.MWFSW??MEEEOHUOW .monoc
MOTT eMoLOHIQHY QUHOhAEY], PMHREONAI0H-30d A

= S - ! . = I

OUHLONATOWHEES
XH ‘I9LMHIEN JI9HHEOLIO] |

_ .....zE. HIOoRHdLIOIE

“ . e HITHHEOLOO] | 'BHELOHOIOWHRES
geaqe(yJ/nroospaw/sdpy

MOTT BYOLOHIQH] , 1 I _ XH H BU2L J19HHMXKEKdRE

7 _ "[aredes aMI0dRHALIAIC,,

W “ _ anar oul eroged ¥eHIIr0dLHOY]

= 1 | S e —

 MOL HMNOaRHdINAIE

= e 7 , _ UI9HHEOLDO] | 'KHELOHATOWHRES
| dZpqeQy/nroospawysdny "
| O PAOLOMIQH] | |1 XH H BIrAL JI9HHINEdRE
_ ‘[grrgdes amioorudiNarg, aWalL ou

aroged HOHII'OdLHON M BXHOLOITO] |

_ _ © ouHBNIIWEE 20M10dOY]
| *ALI9Q 9 MHIdOHE HONOhUdLINAIrE
| HraLMgadrou M MU dUNdhUdLNAIC

099qe(}}/nroospa-wy//sdny
MOIT BY2LOHI QU]

_ L, BAOL
I _ [ | 0J099RUd1IMAIE HIOOHIONW H 19100ed
auHararadii(y, eroged sendoredoge]r

| pacqeQ)y/nroospau/isdny |

| MOIT edXoLoUIrQHYg

RIHA[[-KI' KOX]] HOYEE “BMOL
010X93RUALNAIIE TLOOHITION H BLOQR]

| T 1 qe(d)/nroospa‘ul//:sdny

MOIT BAILOHIIQUY

|
|
1 == = -
— = - GONHHI090d1I BHHIHHII200
e v _ oJoHhHIreRd BUT BW() BHONEE
“ MOTI] eXOLOHIrQHYq _ I 0
_ " OMHIHIWHAD BH hRI'RE QHHIMIS |

_ ,godoronead
| _ _ _ _ HHHOHHI200 WoHAGIdIrredenn
_ udi exoL 191Irud B erugedi




MOY] BoLoHIgHg

| 99gde() /NI 00sSpa u//sdny

MOIT eMaLOMIQHYq

Bi7/ JB()}J/NIroospaul//ssdny
MOITT edoLoHIIQHY

ZP19B(1)/nroosparulj/isdny

MOIT BXoLoUrQug

| BQpAe/Nr00Spa- i/ SATy
_ MOIT eXoLoHIrgHYg

awal ou eroged senarodinoy

 KHHOI'GE JITHLHHIBIWN
1 9MI0hUdINAIIE,, WAL Ol

a100ed HOH4IrOdLHON M BXE0LOITO] |

HHIdoHE

XEMHHhOLOH XITNIEL'HOHQOL0d

eH HUNIHRLd0d1IAIE

‘uiIdoHE HOXOOhHAINAIE BHHORALOLI
19gooo1n)) ‘doredanatodryarg

enHo|[ oruged]

‘MUIDIAITHE HOHLUMHIBWOdINa1rE

HOMEE "Kareded 9L

JBraremnarodidare groged
AUHOhAEH M dHHEIOdHAdLOHOY,

eroged sendoredogeyr

‘ardouonedy eH H Xed1on0d1ok
XHNOOhHHXAL g Horraremarodiyare

QHHRHOL9IIOUD]] "BMOL

OJOHHEOLOOII 9irarernarodiyarg
~,WOMOL 2 MHHIog0dIl BH KIrOII
OJOHLHHIEW KHELOHON dHHOhAE]],,
eroged endoiedoge[[ "oMHHXIL

€ goLuHIEWOd1AI€ QUHIHAWHA] |

WONOL O HMIIALE 21r0L

QOHLUHIBJA] BNOL 010M9hudLNaIE
A1r01 QOHLUHIBA "BraLodg 1)

QUWAE

PH HHEWX BI(IY SHHOhBHE 019 U HINDE
2lrol QO0HLHHIB]A 2101 Q0HLUHIRA

59 |

¥9

£9

09



QOpIE(J/NI00spa‘//:sdny
MO BXILOHLIQU]

3GodB()JJ/NT00Spa ur//:sdny

MOI eddLOUIrQHYg

¥ 1gae())/nIroospa wy//sdny

¢yl

89

ANAVAIOAIT |

011 40OVh O9.1LOThUIrON 411190

JKUHOI'SE JI9HLUHIBJA,, 9WAL O
HIWRLOAL 9 B1oQed ModA nianadosad

MOL HUN0ohHdINAIE
UISHHEOLOO] |, SWAL oIl
HWeLONAL O eLoQed “ModA nianadaca

eroged KeHdIrodLHON Ked0JOLY]

KHHOI'GK 198011 |, QWAL Ol
HINBLONAL D BLOQR MOodA HiaHadaed ]
 BHHOIEE

JMHIHHIEW H dMModhudINarg,

T

89 |



O] BNLOHIQH]

1qpeQi/nroospawy//isdny
MO BALOHIOHY

FPEPEQ]/ /NI 00Spa i/ Sdng

MOTI eMoLOHIQHY

, mm_ [ _uce,tﬁ.w.o.cm._ww.:_ J/-sdny
, MOIT BMoLOHIQHY
| TNZEE,:_:.cc%m..E‘\‘\“mzt:

MOJT BM2LOMIQHY

1dAdad
drqH4IrrdLedocedgo
arqgoddun
argHHod LA

I

BEHHYhASH
LAR 18

19L00ed
f amdIRULIed]]

4”
,

, 19r09ed
oranarrodinoy

0190g

H00Bh 09.LIILHIN0Y |

9LI911() "3l SUHATRII Q0HI0Q0E))

_.Eooxooq:.mﬂmmgwaw

o1 HHHMKHAY WoHHadoNoKoHged
udu erar kuHadOMOA
aunararadu(), evroged sendoredogeys
~ uxoodoxo yuded |
‘suHMKHAT oJoHHadoNdAoHgRd
oloHuaHUIrOWEdL 9100d0oM)
oHHAAOND £ OMHINXHALT
sonnadoxoAonged soHuoHUIOWE] |
‘e100Rd KeHIIrOdLHON KRHIIOXY
‘qro0doxo

KRHHOHOH.IW H BEKHIAd)) "ouHMKMEL
souuonurowsdu sondowonaedoy

QUHMHET
QOHUOHUIOWEAI doHdOWOHER ]

EHHKHET 0I0MNIIhHHBXON
GLOOHYIRLHIOHL() "BLOhILO BWALOH))

exhol KeHarendalepy
“QUHDKHET 0MIOhHHBXIA]

exodA W |,

DOVIN 6



MOIT mzoaom_@mm

3gqQJe(J/NIroospa )/ Ssdny
MOTT edoLoHIrgHg

MOIT BAILOHIIQH]

97RJe( \:._MOW _uw wy//sdny
MOIT eX2LOMIIQHY
w /) nc,l_.:_:d.o.n vm.ﬂ:\\nmn_.z:
MOIT eMoLOHIrQUq

wmvompc.\._r.ccmnu.E tuma::

| ZBIAB()J/NIO0Spa W/ Sdny
| MOTT eXOLOHIQH]
T#\E omg.“‘\_:‘.oom pa wy//ssdny
7 MOTT eMoLOHIIQHY
mmmun&._ /NI 00Spa ul//-sdny
MOJT BALOHIIQH]

‘ B7/JE()}j/NIoospa w//sdny
” MOIT ed2.LoMIgHg
7 Z193e())J/NI00s mD. wy//sany
W MOIT BXSLOUIQH]

0/ [9e(J/nroospa wy//sdny

5qgJeQ))/MI00spa WSy |

MOIT eMaLOHIrQUYq

| 0JOHdUW208 HONEE M HIDINKL BITH))

BIH)) "H1001AdIA BIrH)) "BHOLOIIL]
I9HONEE,, WAL Ol hR'BE JHHIMIDJ

 EHHOKAIroNd ¥uHadL eionHddeoy
aunararadu(), eroged sendoredoge|r

- - «suHadL
BIrH))» QWAL Oll helrBE JQHHAMDJ

guHadL BIrHD)

«aHIKAdH HID0MLOXK
sunarraradu(y» eroged sendoredoge]r

«A120JAd1IK
BIFH)» SWAL OII hel'ee QUHIIMDJ

BAA | HONRE "M100JAdLA BIrH))
BHOLOII[| OHONBE
QUHOHOWHAII BH helfee QHHAINDJ

rud gunueoudanin)
"BHOLOI9H HOXeE gui1ad |

BITHO KRIOI KA1 OHER ]

"BHOLOI9H Hoxee yodorg

M S . HIruo
doixog ‘eHOLOIG}] HONBE HIgado] |
ounadodoA sonararuwadioodisa)|

uroodoxo
KedOILIA M KeHHOHH][ "BHHAMRdQO
BLOLOBR H OUdI] | "HLIOHMAdMO




ﬁ 3960q0]]/NT 00Spa W)/ SAy

ﬁ MOIT e¥oLOHIQUY

8]/ 0qQ})/n1oospar//sdny
MOIT eMOLOHIQHY

339()q(JJ/nIoospa wi//sdny
MOIT ed¥LoHIrQuq

8010qQJJ/nroospa‘uy/isdny
MOJT e¥ALOHIQHYq

FQC0q0))/NT00Spa" w//5dn|
MOIT exoLourguq

QEaJe(J/Nroospa i/ sdny

_ MOIT BMoLOHIrQHY]

SCEIR(YJ/NI00Spa i Sd

MOTT eX2LOHIIQHY

{JCJe(/nroospary/sdny
MOIT eXdLOHIQHq

Fr0JeQl/nIroospaw/sdny

B2d1r 1K suHoHRdX0D

HONRE,, QWAL Ol hBI'RE QHHOMIOJ

oug1IoHaTroONHReEd d01AdUAoH
1 201Adu £ "eo9IrAlINE BUHIHRAX0D

HOMEBE “19UHD 09U AUNW]] "BUAL d9Ur AN

AL OMELOHOTOWHREY
"JHHIKHEL JONOILHHBXIN],,
awal o eroged seHIrodiHOY

AL OHEALOHATOWHRES]
“OUHAKHAEY J0NOORHHEXIJ],, IWAL

- on a10ged HOHAIrOdIHON X BMHOLOITO] |

,HL10MKEL dLHAYT "191rHo
LHOWOA],, QWAL OI heI'BE OHHOITIAJ

ML10OXKL dLHA] T9IrMD LHOWOJA]

guHAMedE 01900 HOHHRIIAdNRE

2 BIralL oJordEaL auddoHgR
"OIrAL 207dQ4L OHLOI0d0Y
"MMhOL HOHAIrEHdI1eW OHO2dOHER ]

mwieAd1adon M 9190W00283]]
*9100d0MD KRXORHWO0N Keada] |
-  KMHALOIKL
O0JOHAHWOOE HOMBE M MLODKKL
BIFH)),, QWAL OII heles SUHIMI

JDILYRIE | (BWOLOMD KRHROHI0))
edinon osonHouNRLHERdT 1AdM0™
1121, duHMKHd]7,, sunHadadHON-10d §

OJOHIT00Q0€D aunadoMd A 'BHH31OJKL

9¢

Y4

vT

€T |



I o A - udu unidone aunamredaady |

| , 7 «eeAd Mooew U 19HmKAdI
B/ 6 [qQQiJ/nroospaur/ssany W |
[ _ [ _ HLIONLOK L0 HHHBQI0N eroudan
MOTT eX2L0HIQHYg , _
GLOOWHOHERE» QUHBEONDIH-M0d £

_ _ MMHHLEEW
7 L HWI9SHHIKAAI 1 HENOOhHIBWOLBJA]
_

030ZTq04)/nIoospaw//sdny ommmo.mum "BUHROALION JIIHHIDKAHIE]

MOIT BXoLOUIQHg , | I "EHHBOILrON SHIOIEXALRE
2CR1 rzu.__t._._.ﬂ.On..m_lqo. _,:\.\“wﬁ::m ., : , : , | , §SFON@D&§Q&X
| YOI vadL0HIgHg ﬂ | ! W 019 ¥ QMHIXHEY JOHIIILROAOY
f 312 1Q0JJ/NI00Spa" W/ -Sdny | 1 N  «umnudone suHaHRAX0D BHONEE
, MOTI BXLOHIQHG | [ | ! auHanAt» eroged kendoredoge|r
. | | e . OMHHEXOW
| | I 4 unidoHe KHHOHRAX00 HONEE
| ZE30q0y)/ M 00Spa /SNy N ] | o ” ‘ w HIdOHE HOMOORHLIHMN
MOIT exoLOMIQNnqg W W ! 0 ewadoa | "kMIdoHE BRANOOhHLIHNY
- | . - ] ] ~ guIdoHE KBHIIBHIHALOL |
| 1 ‘1aroged u unidoHe 9e89))
| T T ] «nrdonxdagon poudrerHosndod
| , W o1 erraL MMHMKUEY woHdowonsaed
_ L I udn sunadi MIrud 19100ed
T ﬁ | sunararadu(y» eroged sendoredoge|s
 gqpoqu/nroospawAsdng B | ‘ A | suHadL 19100 1 1L20IAduK
MOIT BXOLOHIQUYg | [ 9IHD ‘HIOKEKL 19U BLOQR ]

* F8B0QqQIJ/NIroospa i sAny | ‘ | | _ . . . .
7 SOl FstomIang | 1 _ 9LOOHITONW ¥ 10Qed KEXOOhHHBXA]
| - 1 L ; | | _ ] ,MMHEXAL M arodudil 4 SHHKHAET

|

| | _ Q0HEHLNB ], BuNHadapHON-30d £



—_—

awar on eroged xenarodiHoY| cS |

JIHITO8 H KHHEQIIION OHXOOhHHEXIJN |

| QJSTqOi/Nroospa uy/sdny 7 r ,

_ I "KHHOHRAXO00 ITHONEBE,, dWAL pS
. MOIT BYoLOHIQHY | _ |
_ _ , - o aroged HOHAIrOALHON X XEOLOITO[]
B3¢ ZqQ)/nroospa iy sdny | - ; m T [ ..ow:\mm.xow. u arodudu = z.mmmwmﬁm: "
| MO edoronrgnq | L u ykgsediar g, sunHadadHON-0d £ 7 ts
_ " | | | [ oHeHOEad HMNOORHIIANY |
L "BHOL BLOJIIE H BMA™E 9100MWod | s
_ | | w o l — - ~91010Eh _
| | |
| I " I W 10 BXAME 19100199 HIDOWHOUERE | IS h
| | W OMHATOIIQRH],, SHHRHOTALDIH-M0d £
| n | T o BAAGE n
_ _ ] ouHaxedio n aunonedrooduoeq “uAag 05 |
__ | ._ ﬁ ~  AHI'O8 JUNOIRHWIHI))
_ I _ I ‘orral worrdadl € [9HI08 6t

|
ﬂ _ 7 MNOdhMHEXAJN,, BMTTHadapHON-30d £

h I9HIr0" d19HRadaton

371 2qQJJ/nroospa‘wy//sdny

_ | M 219HIroY0od[ ] "HIf08 XHNJIOhHHEXOW Qp |
MOIT edxoLoHIgHg _ , |
_ _ , BELOHOU)) 'IIHIFOE JUNOOhHMHBXI _
| . 1 i I ! = = ! !
_ _ ,+ «eeAda o0BI _
- BL61qQ4)/nr00spaTw//sdny _ _ L0 ‘ULHH X OJOHHAMm8roU ‘BeAdl
MOJI BY2LOHIIQHYG | , “ L - HHHBQAION BrOoHdall HLOOWHOUERESH &k

exdogod] » eroged sendoredogeys |
«BNHHLERW OJOHHIMAdL

I I , HHHEQIr0N oMLl ¥ [M10LOBh of

- aunararadugy eroged gendoredoge|r

398 [ (J/NT00Spa Ui/ Sdny

MO eILOHIIQHY ,

_
f _  -eroged ¥eHIrod1HOM KEEOTOIAIO] ]
| "XKHHRQOIION XHMOJhHHEXIW



umumLE,t_:.Q,.mvu.F__\\”ma::
MOIT eXOLOHIQUY

©oe m.got \:.a.o:m.vm._:ﬂﬁmm:;
_ MOIT BaLOUIrQUg

38 £qQI/nIroospa i/ sdny
MOI]T eXoLoHIQHY

8§59 cqQiy/nroospaTui//sdny
MOIT BM2LOMIQUYG

m 0P1€90))/nrroospa wy//sdny
| MOIT BXLOHIIQHY

| 9957qQJJ/nroospa wy/sdny

MOTT BA2LOMEQHYG

| 93J7qQi/MIroospa i/ sdny

MOT] eXoLOHIQHY

| 3qEZqQj/NT00Spa i/ SATY

MOTT BMOLOKHIQHYg

0JoHHAALAHE 0IOHIFOI SMHBEOLIIONIL]
"e1099 dUHMKed10 9oHHAdLAHE QOHIO] |
- 21280 KHHALrWoLadI
HOMRE "BLO€D QHHIIWOId] |
BLOED BHHMKRALO BHONRE
OUHOHOWHAL BH hBI'RE DHHIIMDJ
erexdag e1o8d ¥uHMNRALO HOYRE

Ay u emro))
EHHIWLRE “BLagd ouHaHedLd0odmoed
JQOHHIHHUIOWKA] [ "BL2ED HIMHROLO|]

BLOED
BELOHOED JIMEOHI0Y "BLAED 9120d0N)
‘21249 erodudu seH1IMHIEWOdINOIEC

| [9HI08
MOHIHH.IPWOALMAI'E IMHULT U 1[91010Bh
ouHaIrATadIIO BH hRI'RE QUHAINS ]

, BHO(DAIr3L OJOHIITHQOW OI9TIIOWOTI
0 HI'O€ XI9HLUHIBWOALNOI€ €10HO0HD
OQHUHIhAE]],, QHHREOLIDOU-X0d £

L MEBED HOHO109 I HI'O8
XI9HLUHIBWOdLNAIE€ SOHHBHOEGIIOLD]]
"HIF08 XITHLHHIEWOd1IMoI€

erreN[],, BunHadaduod-3n0d £

HIF08 XITHIHH.IEWOALNAIE BA1OHOE )

. I9HITO" QEIHEE&EO&HO_HG .

el ifuil vO:&E:&MEO&v—Oﬁm

JIHI08 U BHHRQILIOM
SHMOOhHHEXIA "BUHAHRAX00 I9HONEE,,

9

¥9

£9

a9

19

09

6S

35

LS

9¢



BZ2()2(JJ/nI0ospari//sdny
MOIT BMOLOHIIQHY]

StJ02(1)/NI00sSpa//sdny
MOIT BALOHIrOHY

. $89Fq0J/NI00Spa /Sy

MOIT BXoLOHIrQHY
\uw z@ uaw._‘::.com ﬁm.. w//sdny
MOIT eMLOUIQHYg

- 90TPqQII/NIo0SpaT//sdny
7 MOIT eX2LOUIrQHYg

| BpPPQOIJ/NI00Spa W /S
| MOYT BAOLOUIQH]

2TIEq0H \:\(_Hycmtu. w//ssdny ‘

MO eYoLOMLIQHYg

e

‘ ‘ . pro®d

Ewsm:mowmzu‘uazmpomnoilamnmwuom_
" dIya10 g B1280 0101120 oiHMXOoerd
W ou 1LM1(), eroged sendoredoge|r
E— [ — . B ll_
| guodanou]y “gorean xig9HqIrediNanm
QHHKOL)) "BHOLOIGH ML)
“dLMQIID € BLAED 0JOLAQ IHHDKOLER |

,ouHade arumedx00 Y| “BHHadE
[a}ay7,, sunHadaduoN-%0d £

QSEQQM "BIWALIHD BBMIOhHULIO ¥eX €elr |

- Jadogudu s1ggoEHuIr
AMMORULIIQ),, BUNIHAdaDHON-M0d £
MeHUI gomoredugod M9IrHd
7 HONOOhULIO H BUHEOLYORd 010HIANO(
aunararadu(y, eroged sendoredoge|r

XREHHI § HUHNKRAQOEH dHHI0d1D0] |

[MEHHI BIUD KEMIIhHULI() "T9EHH][

|, 9E€K90 BRHHONOIFOEONHULIO ‘[MI/080Lo8D
:suHMNedLo oJoHHAALAHE OJOHIIOIT
QUHBEOEIIOLD]],, BHITHIda(HOM-30d £ 7

|

_ W OINIALO-XAIEOE,, ankHedT

BH KMHAITRI BILIA LO BhAL OJOHOLIED 7
BuHarworradn eIk HIDOWHINERE

QUHRHOWIDI}],, eLo0ed sendoiedoge]r

XBI'0901290 XUNOOhHLIO 9 BHHMXedLO _

€L
o

IL
0L

69



§Ga[2(yJ/nroospa i/ sdny

MOIT BX210HIOHg

07 | Z20})/nroospawy//ssdny
MOIT edXoLoUroug

Bq [ d(J/NI00SpaTw//isdny
MOT] BX2LOHIIQH]

| FTETa0J)/NT00Spa w//sdng

MOIT BMALOHIQHYG

| 388 [9QJ} /NI 00Spa T/ SATY

MOIT e¥aLOMIrQHYg

| ZL9T120H \_:.oomﬂm_ iT] \__\.“ sdny

NMOJT eAOLOHIIQH]

0SS A} /Aro0Spa T SATy

MOIT e¥2LOUIQug

1 | 2(YJ /NI 00Sparul//ssdny

MOTT eX210HIQHYg

QBT [d(0)J/Nroospa u//ssdny

MOTT eX2L0HIQHY

0J08000BN U oJogorkdes kHHOHRAX0D
19HONeg ‘MHIDIRad aaHdary

N MHHXAL
‘QHUNHTANW ‘aorodudn g BUHORAIEH
JIHEHLNRONTR ], BUITHAddDHOM-10d £

eremordKrron wouda |

 sunamedaadu oHEHIYROHTR ],
:OWAL OII heI'RE JUHAMSJ

. 191I010E ]
‘gunomredgadin JIHEHINROMIIR]

qIUATON

MIHE 99 ¥ 9L00HIHINBOHTR ]

 KHHENOA1I0 80d1ya11D
ouHavoirgeH,, wAxHLyedu-yod £
radiyono

SI91PhUAHH][ ‘I9LHRE) "'WOWOLE
B1LO€D QUHIIIOLLION M SHHENIALD)]

- edoq ewo1e qrrarojy “edoq 91eIrALOO] |

BWOLE 9U2TON

senderanern u erdofdacsd muanQ
sumedpur 1 sunnadoddornu
‘BuOdoUOHT (RLIED BELONOED
orgoHIrog, wANHLIRdI-y0d

Jadrarug

9L



| | Su:.m_m.—wr_ Em..n u.ﬂmlmlom.ﬁ.:u_b QWAL
ZCeZo(J/Mroosparwyssdny | b W we DL
vmoun— BXOLOHIQHY | W | 1 Ol hRY/BE XITHHOEL02hEN U XI9HLOhoRd

ﬂ

|

_ | OMHAMIdJ 'OMHAMQOQO “OMHddOLE0] |

- - —

‘eroged KeHIIrOdLHON KREOIOLY]

- J909a110d11 S19E0ITIA ], WAL

Ol hBIRE XITHHOHULOIKEN H XI9HIohoRd
SHHOINID "OMHAMQOQO ‘OMHAAOLHO] |

ZLST201/nroospa i/ sany

m MOIT eX2LoUIrQHq

, . ‘.AI_ ._ ., ‘,.:‘ .||-|...=u,~o:ﬁumuﬁ02§mm._

SEPERIRTOMPI RN, | | _ KodAx ou 19r00ed arardoredogerr
PNOLOHIQHY |

Jon 2 "OHHOMQOQO “aMHAdOLHO] |

 KMHOUHE JMEOLHEE Y]

"I9HIrO" I HLUHIBWOdINOIE

"AU0U QOHIMHIBWOdINAIC,,

awal1 ou eroged kenarodino)y

 KMHOI'SK JME0OLHRSY|

IETTIJI/NI00Spa wy//sdny , i ‘[MHIFO8 dI9HLHHIRWOd LI

MOIT eXorouIrgng | “ 31rOI SOHIMHIBWOALIAIC, WAL

W _ ' on1 2100ed HOHAIrOdLHON X BXHOLOJIO] |

7 I S

|
|

~ Jawenneido
_ Q19X PH HMHOhAI'EH XIIHEHLNROHT R
| | KHE10UY/ "exHLoIdoHE
seHdolry,, sunHadadHON-30d £

8§89 [90J] /M 00Spa-t//-SANy T£Q€€E U BYIHIO,) HNIdOHE MNHHROLO}]

MOdmxopox.@mm, W m _ .auqumxmo:uﬂxmmoam:u:xumnom
T _ A, ] ‘ o JaEmiead
W ” W 1 J o19HAI [, OWAL Ol he'RE QMHIMIJ

HIIdOHE W 99BN
qagka)) *dork XITHWOLE HEKED KHIdOHE,

| ®[p1aQ/nroospow/sAny
MOI e¥RLOHIQHY] |




PO EI()J/nIoospa i/ sdny
MOI e¥aLouroung

Z837o(/nrroospa iy sdpy

MOTT eM2LOHIQHY

BOPZO(1J/NIr00Spa i/ /isdny

MOIT BM2LOMIQHYG

| 7C37A()] /AT O0Spa W/ SAN

MOIT eXOLOHLQOHY

| 0EQZ2(/MIoospa i/ sdny

MOIT eXLOHLQHY

LT

a0l

euend sendors
H KBEOLHREY], WAL Ol HWRLONAL
3 BLOQR "2HHAIMQOQO ‘auHad0180] |
- buHOUEE
J19H01287),, WAL OLl HNBLONIL
9 BLOQRJ "OMHAMQO0QO ‘dMHAdO1g0]] |
; ; ‘ ‘ JGHIOE
M KHHEQAII0Y], WAL Ol HINBIONAL
9 B10QRJ "QMHAMQOQO ‘auHado140] | |
 DHHEXOW € KHHOHRdX0D
ITHOMES,, QWAL Oll HNBLONOL
0 B10g8q 2MHAMQOQO ‘dmHAd01H0]

JSHHOITHE J1960198)),,
7 KodAx ou roged alandoredogerr
| "OUHIMIQO0QO ‘auHAdOIH0] |
JogoneLdKodivare [7] )], dWAL
O hBI'BE XITHHOELOJhEN M XI9HIShOed
QHHAINYJ "dUHIMQOQO ‘duHAdoL80] | |

ANNVAIOAI |
OL1 0OVh OE.LDTRUIFON TATI90

o1

101

001

66 |

| r~ |
| (o}



YYEBHO-METOAUWYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOT'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHAUIbI /UUIS1 YHEHHUKA

®dusuka. 7 k. : yueObuuk /A. B. [lepbimikuH. — 4-¢ u3a., crepeoturt. — M. :
Hpoda, 2015. — 224 c. : un.

®usuka. 8 k1. : yuebnuk /A. B. [leppiukun,— 2-e u3z., crepeotun. M.:
Hpoda, 2014. — 237, [3] c.

dusuka. 9 k. : yaeOnuk /A. B. Ilepoiukun, E. M. I'ytauk. — M.: Jlpoda,
2014.-319, [1] c.

Jlykammk B. U. COopHuk 3ana4 no pusuke. 7 — 9 kinaccsl : y4ed. nocodue s
o6meobpa3osat. opranuszauuii / B. W. Jlykamuk, E. B. MBanosa. 29-e u3a. —

M. : IIpoceeiuenue, 2015. — 240 c.

METOJIUYECKHME MATEPUAJIBI U1 YYUTEJIA

IMepoimkuH, A. B. CoopHuk 3aga4 1o ¢pusuke: 7 —9 K. : K yueOnukam A. B.
[lepoikuna u ap. «®Pusuka. 7 kimacey, «Pusuka. 8 knace», «Pusuka. 9
knace» / A. B. Tepoimkus; coct. I'. A. JIoHuoBa. — 11-e u3z., nepepad. u gom.
— M. : U3narenbctBo «DK3amen», 2014. — 269, [3] c.

['pomuesa O. V. KOHTpOJIBHBIE U cCaMOCTOATE bHbIE PabOTHI 0 pu3nke. 7
Kiacc: K yuebuuky A. B. Ilepoimikuna, «®@usuka. 7 knacen. @I'OC (k HoBomy
yuebnuky) /O. W. I'pomuesa — 7-e u3a. nepepad. u gon. — M. : M3naTensctBo

«Dx3amen», 2020, 159, [1] c.



I'pomueBa O. H. KOHTPOJIBbHBIE U CAMOCTOATENbHBIE PabOThI 10 (hu3Kke. 8
knacc: K yueOHuky A. B. Ilepeimkuna. «®@usuka. 8 kinace». ®I'OC (k HoBoMy
yuebHuky) /O. U. I'pomuesa — 7-e u3a. nepepad. u mon. — M. : U3naTenscrBo
«Dx3amen», 2020, 159, [1] c.

I'pomuesa O. M. KOHTpOIbHBIE U CAMOCTOSATENbHBIE paboThl MO GuU3HKeE. 9
knacc: K yuebuuky A. B. [lepoiikuna, E. M. I'yTHuk «®Pusuka. 9 kiacey.
®I'OC (x HoBOoMy yuebHuKy) /O. HU. ['pomueBa — 7-e u3a. nepepad. v a0I. —
M. : U3parenbcTBO «K3amen», 2020, 159, [1] c.

Mapon, A. E. ®u3uka 7 knacc : yaebHO — MmeTogudeckoe nocodue /A. E.
Mapos, E. A. Mapon. — M. : [Ipoda, 2014. — 127, [1] c.

Mapon, A. E. ®usuka. 7 Kj1acc : caMOCTOSTe/IbHbIE U KOHTPOJIbHbIE padOThI K
yueOH. A. B. Tlepoimikuna / A. E. Mapon, E. A. Mapon. — M. : JIpoda, 2018. —
126 [2] <.

MapoH, A. E. ®usuka 8 kinacc : yueOHo — MeTogudeckoe nocodue /A. E.
Mapomn, E. A. Mapon. — M. : Jlpoda, 2014. — 127, [1] c.

Mapos, A. E. ®u3uka. 8 kiacc : caMoCTOsITeNIbHbIE U KOHTPOJIbHbIE pabOThI K

yueOH. A. B. Ilepsiukuna / A. E. Mapos, E. A. Mapon. — M. : Jlpoda, 2018.

126 [2] c.
Mapon, A. E. ®uzuka 9 knacc : yuebHo — merogudeckoe nocodue /A. E.

Mapomn, E. A. Mapon. — M. : [Ipoda, 2014. - 127, [1] c.



MapoH, A. E. ®u3nka. 9 kiacc : CaMOCTOATENbHbIE U KOHTPOJIbHBIE PAOOTHI K
yuebn. A. B. INepoiukuna / A. E. Mapon, E. A. Mapon. — M. : Jlpoda, 2018. -

126 [2] c.

IHHIUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://class-fizik.ru

seninvg07.narod.ru
Islsm.jidofree.com
ermak.obr-tacin.ru

https://m.edsoo.ru/ff0c2b30




