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[MOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHHWs COCTaBleHAa Ha
OCHOBE MMOJIOKEHUI U TpeOOBaHUil K pe3yJibTaTaM OCBOEHHsI Ha 0A30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHOl nporpammel, npeactaBieHHbix B ®I'OC OO0, a Ttakxke ¢ y4d€Trom
denepanbHoit paboueii mporpammbl BocnuTanus u KoHuenuuu npenoaaBaHusi yuyeOHOro
npeamMerta «Dusukay.

Conepikanue  mporpamMMbl 1O (u3MKe  HampaBieHO Ha  (OpMHUpOBaHHUE
€CTEeCTBEHHO-HAYYHOH IpaMOTHOCTH OOY4YarOIIUXCS W OpPraHW3alMIo U3yueHHUs (QU3UKU Ha
NIeSITeIbHOCTHOW OCHOBe. B mporpamme 1o ¢u3MKe y4uTHIBAIOTCS BO3MOXKHOCTH yueOHOro
npeamera B peanusauuu TpeboBaHuii PI'OC OOO Kk miuaHUPYEMBIM JIMYHOCTHBIM H
METanpeJMeTHbIM  pe3yJbTaTaM  OOy4YeHHus, a TaKkKe  MEXIpPeIMETHbIE  CBs3M
€CTeCTBeHHO-HAYYHBIX Y4eOHBIX MPeJMETOB Ha YPOBHE OCHOBHOIO 00111ero 00pa3oBaHHus.

[Iporpamma no ¢u3uke ycTaHaBIUBaeT pacrpezeseHue y4eOHOro Marepuasa rno rojaam
oOydyeHust (o kjgaccam), npejjaraeT NPUMEPHYIO IOCIEN0BATEIbHOCTb H3YYEHHUS TeEM,
OCHOBAaHHYI) Ha JIOTMKEe pa3BUTHUs [IPEJMETHOrO COJAEpKaHUi MU Y4€Te BO3PACTHbIX
0COOEHHOCTEN 00YyUarOLLIMXCS.

[Iporpamma no ¢usuke paszpaboTaHa ¢ Le/IbIO OKa3aHUs METOJUYECKOW MOMOLIM
YHYHUTEII0 B CO3/1aHuu paboyeii mporpamMmbl 110 y4eOHOMY NpeaMeTy.

®duszmnka SABISETCS CHCTEMOOOpA3yIOIIUM Ul  eCTeCTBEHHO-HAYYHbIX y4eOHBIX
MpeaAMETOB, MOCKOIbKY (U3MYEeCKHe 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB W SBJICHHH,
“3y4yaeMbIX XUMHeH, OUOJIorHeid, acTpOHOMUEH 1 (Gu3ryeckoi reorpadueil, BHOCUT BKJIa/l B
€CTeCTBEHHO-HAyYHYI0 KapTHHY MHpa, T[peaocTaBisieT Haubonee sicHble 00pasiibl
NPUMEHEHUs] HAyyHOrO0 MeTOoJa II03HaHUS, TO €CTh Crnocoda MONyHEHHsS JIOCTOBEPHBIX
3HAHUU O MUpeE.

OpnHa 13 rnaBHBIX 3a/1a4 (GU3HUECKOro 00pa3oBaHus B CTPYKType obliero odpa3oBaHus
COCTOMT B (POPMHUPOBAHHMM €CTECTBEHHO-HAy4YHOH TI'DaMOTHOCTH M HHTEpeca K Hayke Yy
00y4aromMxcs.

M3ydyenue ¢usuku Ha 0a30BOM ypOBHE IpearnosaraeT OBJaJeHUE CIIeAYHOIIHMH
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLLIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

e Hay4HO OOBSCHATH SBICHMUS;

e OLEHMBATh ¥ [IOHUMATh OCOOEHHOCTH Hay4HOI'0 MCCJIEI0BaHUS;

e HHTEPNpPeTHPOBATh JAaHHbIE U MCIIOJNB30BaTh HAy4HbIE NOKA3aTelbCTBA IS
MOJIy4€HHUsl BHIBOJIOB.

Llenu u3yuenust pU3MKKM HA ypOBHE OCHOBHOro 0011ero odpa3oBaHHs OIpeIe/IeHbl B
Konuenuuu npenopaBanusi ydeOHoro mpeamera «®usuka» B 0oOpasoBaTesibHbIX
opranusaiusx Poccuiickoii ®enepauun, peanusyiomHx OCHOBHbIE 001Ie0Opa3oBaTe/ibHbIC
nporpamMmel, yTBepkaAEHHOH pemenueM Komrernn MuHucTepcTBa  MMPOCBELLCHUS
Poccuiickoit ®enepauuu (nporokosn ot 3 aexadpst 2019 r. Ne I1K-4BH).

Heau nsyyenust pu3uku:

e npuoOpeTeHHe HHTepeca W CTPeMIIEHHs OO0y4alroLIMXCS K Hay4HOMY H3Y4YEHHIO

MPUPO/IbI, PA3BUTHE MX WHTEJIJIEKTYalIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;



e pa3BUTHE Tpe/CTaBIeHUA O HAyYHOM MeToAe TO3HaHUs U (GopMHpOBaHHE
UCCJIEI0BATEILCKOT0 OTHOILEHHUS K OKPYIKAIOLIUM SIBICHHSIM;

o (QopMHUpOBaHHE HAYYHOTO MHMPOBO33PEHHs KaK pe3y/jbTaTa HW3y4eHHs OCHOB
CTpOEHHUs MaTepHH ¥ (pyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

o (opMupoBaHME MpPEACTAaBIEHUH O Pponu (GU3MKU Ui Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE TNpeICTaBIeHHH O BO3MOXHBIX cepax Oyxayiiell npodeccHoHaTbHOM
JEeATENbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, MOArOTOBKA K JAajibHeHlIeMy OO0y4YeHHIO B
3TOM HaNpaBJIeHUH.

JlocTHKkeHHe ITHX ILeneil mporpammel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO 00I1ero

oOpa3oBaHHs 0becrneyrBaeTCs pelieHueM ClIeyIOIInX 3a1a4:

e TMpHOOpeTeHWe 3HAHWH O MIUCKPETHOM CTPOEHMM BELIECTBAa, O MeXaHHYEeCKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e npuoOpeTeHHEe YMEHUH ONHChbiBaTh M OOBACHATH (U3MYECKHE SBICHHUS C
MCIT0JIb30BAHUEM TOJTy4€HHBIX 3HAHUM;

e OCBOEHHE METOJIOB pElIeHHs MPOCTEHIIUX PacU€THBIX 3a7a4 C HCIMOJIb30BaHHEM
bu3nyecKuX Mojienei, TBOpYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUW HaAOMOAaTh MPUPOAHBIE SBJIEHUS U BBIOJHATH OIbBITHI,
naboparopHbie paboThl M IKCMEPUMEHTAIBHBIE MCCIIEIOBAHUS C HCIOJIB30BaHUEM
HU3MEpHUTEbHBIX TPHOOPOB;

e OCBOeHHE TPUEMOB paboThl ¢ MH(pOpMauueil Guznyeckoro coaepkaHus, BKIIOUAs
MH()OPMALIMIO O COBPEMEHHBIX AOCTHKEHMAX (HU3UKM, aHAIU3 M KPUTHYECKOE
olieHMBaHUe HH(MOPMALIUK;

e 3HAKOMCTBO cO cdepamu mnpodecCHOHATIBbHOW JesATeTbHOCTH, CBSI3aHHBIMH C
(U3MKON, M COBPEMEHHBIMH TEXHOJOIMSMH, OCHOBAaHHBIMM Ha JIOCTHIKEHHSIX
(hU3HUECKON HAYKH.

Ha u3ydenue ¢puzuxu (6a30Bbiii ypOBEHb) Ha YPOBHE OCHOBHOIO 00111ero 00pa3oBaHHs

orBojauTcs 238 yacos: B 7 kiacce — 68 vacos (2 yaca B Hejenwo), B 8 kinacce — 68 gacos (2
yaca B Hememo), B 9 kmacce — 102 wyaca (3 uwaca B Hemenw).

[Ipennaraemslii B mporpamMMe no (u3uke nepeueHb JaboOpaTOPHBIX pabOT U OMBITOB
HOCHT PEKOMEHJIaTeIbHbIH XapaKTep, Y4MTeNlb JelaeT BbIOOp MpoBeAeHUs JabopaToOpHBIX
paboT M OMBITOB C Y4YETOM HWHAMBHAYalbHBIX OCOOCHHOCTEH OOyuaroluxcs, CIHCKA
JKCIIEPUMEHTANIbHBIX 3a/laHUil, Mpe/laraéMblX B pamMKax OCHOBHOTO T'OCYAAapCTBEHHOIO
3K3aMeHa 1o (u3nKe.



COAEP KAHUE OBYUYEHUS
7 KJIACC

Pa3zpgen 1. ®u3uka H €€ posib B NO3HAHHH OKPY’Kal0LIero Mupa.

Pusuka — Hayka o npupoje. ABnenus npupoabl. PU3HUECKUE ABICHHUA: MEXaHHUYCCKHE,
TEIJIOBbIE, ITIEKTPUYECKHE, MArHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Dusnueckre BenMuMHbL. M3Mepenue (usnueckux BenuuuH. Dusnveckue NpHOOpHI.
[Torpewnocts u3mMepeHuid. MexayHapoaHas cucTeMa eJMHHLL.

Kak ¢u3uka u 1pyrue ecTeCTBeHHbIE HAyKH M3y4aroT npupoy. EctecTBeHHO-HAYYHBIH
METOJ| MOo3HaHus: HaOIIOJeHHe, MOCTAaHOBKAa HAy4YHOrO BOIPOCA, BBIJABH)KEHHE TMIIOTE3,
SKCMEPUMEHT 10 [POBEPKE TUIoTe3, 00bscHeHHWe Habmopaemoro siBieHus. OmnucaHue
(pU3HUYECKUX SABJIECHUMN C TOMOILBIO MOJIENEN.

Hemoncmpauuu.

1. MexaHuueckue, TEIJIOBbIE, TEKTPUUECKHE, MATHUTHBIE, CBETOBbIE SIBJICHUS.

2. ®usnyeckue nMpuOOPLI U MpoLeAypa MPAMBIX H3MEPEHHUIT aHAJIOTOBBIM U LIM(DPOBHIM

npudopom.

Jlabopamopusie pabomor u onsimoi.

1. Omnpenenenue UeHbI JeJeHUs LIKalIbl K3MEPUTENBHOrO Npudopa.

2. HM3mepeHue paccTOsHUM.

3. H3mepenue 00bEMa )KUIKOCTH U TBEPAOIO Teja.

4. OrnpeziesieHue pa3mMepoB MajbIX Tell.

5. M3mepeHue TtemnepaTypbl NpPU MOMOLIM XKHUIKOCTHOIO TEPMOMETpa M JaT4MKa

TeMIepaTyphbl.
6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: AAJIBHOCTH MOJETA [IAPMKA,
MyLIEHHOT0 FOPU30HTAILHO, TeM Oouibliie, YeM 00Jible BBICOTA ITyCKa.

Pa3pnen 2. [lepBoHauajibHble ¢cBe1eHHS O CTPOEHHH BellecTBa.

CrtpoeHue BellecTBA: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. OmNbIThl, J10Ka3bIBAIOLIKE
JUCKPETHOE CTPOEHUE BelllecTBa.

JlBokenue 4vactul] BeliecTBa. CBsi3b CKOPOCTHM JBH)KEHHUS 4acTHL[ C TeMIepaTypoi.
bpoyHoBckoe asuxkenue, auddysus. BzaumoneicTBue yacTull BElECTBA: NPUTSHKEHHE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHMS BeleCTBA: CTPOEHHE Tra30B, JKMJIKOCTEH U TBEPABIX
(KpucTanamyeckux) Ten. B3auMocBsA3b MEXKy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbiX
COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJSIpHBIM  cTpoeHueM. (OcoOeHHOCTH —arperaTHbIX
COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. Habnronenne OpOyHOBCKOIO ABUKEHHUS.

2. HaGmonenue nuddysuu.

3. HabGnwonenue sBneHui, OOBACHSIOIIUXCS MPUTSHKEHHUEM WIH OTTAJKHBaHUEM

YacTHI] BellecTBa.

JTabopamopusie padomet u onsimeoi.

1. OueHKa JMaMeTpa aToMa METOJIOM PsifioB (¢ ucnoib3oBaHueM doTorpaduii).

2. OnbIThl MO HAOMIOAEHHUIO TEILJIOBOTO PACLLIMPEHHS I'a30B.



3. OnbIThl 10 OOHAPYKEHUIO I€HUCTBUS CUIT MOJEKYISIPHOTO NMPUTSIKEHHUS.

Pasnen 3. /IBHKeHHe H B3aHMO/IeHCTBHE TeJl.

Mexanuveckoe nBWKeHHe. PaBHOMepHOe M HepaBHOMepHoe JBUxkeHHe. CKOpOCTb.
Cpenusisi CKOPOCTh ITPH HEPABHOMEPHOM JIBH)KeHUHU. PacuéT nmyTu u BpeMeHHU ABHIKEHUS.

SIBneHue vHepLUUHU. 3aKOH MHepLUMH. B3aumopeiicTBue Tell Kak MpUYMHA W3MEHEHUS
CKOpOCTH ABMXKeHUs Tesl. Macca kak Mepa uHepTHOCTH Tena. [lnotHocts BeiectBa. CBsi3h
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B e/lMHHULIe 00BbEMA BelllecTRa.

Cuna kak XapakTepucTuka B3aumojeiicteus Ten. Cuna ynpyroctd W 3akoH [yka.
M3MepeHue CUIbI ¢ MOMOILBIO AMHaAmMoMeTrpa. fBieHue TsaroteHus v cuia Tsokectd. Cuna
TSKECTH Ha Apyrux nnaHerax. Bec tena. Hesecomocts. Cnojxxenue cuii, HampaBlIeHHBIX 10
onHo mnpsimoid. PaBHozelicTByromas cuin. Cuna TpeHusi. TpeHHe CKONbXKEHHsS U TpeHHe
nokosi. TpeHue B NpUpo/ie U TEXHHUKE.

Hemoncmpauyuu.

1. HabmoneHue MexaHUYECKOTO JIBUKEHUS TeJa.

2. M3mepeHue CKOPOCTH MPSIMOJIUHEHHOTO JIBUKEHHUS.

3. HaGnroneHue siBneHUs: HHEPLMH.

4. HabnroneHue W3MeHEHHUS! CKOPOCTH MPH B3aUMOICHCTBUHU TeJl.

5. CpaBHeHHe Macc 10 B3aUMOJIENHCTBHUIO TeJl.

6. CnoxkeHue CHUJI, HAIIPABJIECHHBIX 110 OAHOM MPSIMOM.

Jlabopamopnosie pabomot u onvimoi.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO ABW)KEHUS (ILIApHKa B KUIAKOCTH, MOJIEIH

3JIEKTPUYECKOro aBTOMOOUIIS U TakK Jaliee).
2. OnpeneneHue cpeiHe CKOPOCTH CKOJIbKEHUs Opycka WM ILlapuKa 10 HaKJIOHHOM
TJIOCKOCTH.
OnpeneneHune MIOTHOCTH TBEPAOro Tea.

4. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD pacTskeHHs (fedopMaliui) mpyXMHbI OT
MPUIIOKEHHOW CHUJIBI.

5. OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIbl TPEHHUS CKOJIBKEHHS OT Beca Tela

¥ XapakKTepa CONPUKACAIOIINXCS MTOBEPXHOCTEH.

Pa3nen 4. /laBiienne TBEpABIX TeJl, JKHAKOCTEH H ra3oB.

JlaBnenune. CrnocoObl yMeHBLIEHUS W YyBelIWuYeHWs JaBieHud. JlaBienue rasa.
3aBHCUMOCTL JaBlieHUsl ra3a oT obObéma, Temneparypsl. [lepenada naBnenust TBEpAbIMH
TeJlaMHu, JKUJIKOCTAMH U razamu. 3akoH [lackans. [THeBMaTuueckue MamiMHbl. 3aBUCUMOCTD
NlaBJIeHUs KUAKOCTH OT riyOunbl. ['mapocrarnueckuit napagoke. Coobiaroimecs cocy/ibl.
['uapaBnuuecKkre MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe naBieHue. [IpuunHb cylecTBOBaHHS BO3/YIIHOMN
o6onouku 3emau. OneiT Toppuuesnnu. M3mepenue atMmochepHOro AaBiaeHUs. 3aBUCUMOCTh
arMoc(epHOro [1aBieHWs OT BBICOTHI Hal ypoBHem Mops. IlpuGopsl mis u3Mepenwus
aTMOC(EepHOro JaBlIeHUS.

JlelicTBUe JKUAKOCTH W rasa Ha MOrpyk€HHOe B HHMX Teno. BelTankuparoias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bozayxoruiasanue.

Jemoncmpayuu.
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3aBMCHMOCTb JIaBJIEHHUs ra3a OT TeMIepaTyphl.

[lepenaya naBneHus JKUAKOCTBIO U Fa30M.

Coobwarommecs cocyibl.

['mapasianyeckuii npecc.

[IposiBieHue aeicTBUs aTMOChEPHOro 1aBIeHHUS.

3aBUCHMMOCTh BBITAJIKMBAIOLIEH CHIBI OT 00bEMa NOrpyKEHHOW 4YacTH Tejla U
IUIOTHOCTHU KU IKOCTH.

PaBeHCTBO BBITAJKUBAIOLLEH CUIIbI BECY BHITECHEHHOM KHUIKOCTH.

YcnoBue mnnaBaHus Tell: [JIaBaHWE MM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOLLEHUS TUIOTHOCTEHN Tella U JKUIKOCTH.

Jlabopamopuste pabomeol u onsimel.

1

UccnenoBanue 3aBUCMMOCTM Beca Teja B BoAe OT 00bEMa MNOrpyKEHHOM B
’KUJKOCTb YaCcTH TeJla.

Onpepenenue BBITAJIKUBAIOLIEH CHIIbI, ACHCTBYIOLLEH HA TeJO, MOrpyKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHIbI, JEHCTBYIOLIEH Ha TelO B
JKUJKOCTH, OT MaccChl Tefa.

OnbITel, AEMOHCTPUPYIOLLIUE 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHIIbI, JEHCTBYHOLLEH
Ha TeJ0 B XKHUAKOCTH, OT 00bEMa MOrpyxEHHOW B KHMAKOCTb YAaCTH Teja U OT
TJIOTHOCTH JKMAKOCTH.

KoHcTpyupoBanue apeomerpa WM KOHCTPYMpPOBaHHWE JIOAKH M OIpelesieHHe €€
Ipy30M0AbEMHOCTH.

Pasnen S. PaGora n momiHOCTh. JHEprus.

Mexanuyeckast pabora. MOIIHOCTb.

IIpocTeie MexaHM3MBbI: pbl4ar, OJIOK, HakJIOHHas IIOockocTh. IlpaBuio pasHOBecHS
poiyara. [lpumeneHue mnpaBuna paBHOBecHs pbluara K OJIOKy. «3070TO€ IpaBHIIO»
mexaHuku. KITJ] npoctbix MexanusmoB. [IpocTbie MexaHu3Mbl B ObITY U TEXHHUKE.

Mexanunyeckass sHeprus. Kunetnueckas M noreHumansHas sHeprus. llpespaineHue
O/IHOTO BU/1a MEXAaHUYECKOW SHEPIUH B IpYrod. 3aKOH COXpaHEHUs SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopueie pabomest u onvimol.

1.

Omnpenenenre paboTbl CHIIBI TPEeHHUs [PU PaBHOMEPHOM [ABW)KEHHMM Teja IO
TOPU30HTAIIBHOM MOBEPXHOCTH.

WccnenoBanue ycnoBuid paBHOBECHS pblvyara.

U3smepenue KI1/{ Hak1OHHOHN MJIOCKOCTH.

M3yuenue 3aKkoHa COXpaHEHUsI MEXaHUYECKON IHEPIHH.
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Pa3pgen 6. TennoBble AB/IeHUA.

OcHOBHbBIE TOJIOKEHUS MOJIEKYIIPHO--KHHETHYECKOH TEOPHH CTPOEHMS BEIeCTBa.
Macca u pa3mepbl aTOMOB U MOJeKyd. OMNbITI, MOATBEPKIAIOIIME OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEeOpHH.

Mopenu  TBEpPAOro, KHUAKOrO M ra3oo0pa3HOro  COCTOSHHMH  BElIEeCTBa.
Kpucranninueckue u amopdusie tena. OObsicHeHHe CBOHCTB ra3oB, )KUIKOCTEH U TBEPBIX
TeJl HAa OCHOBE [OJIOXKEHUH MOJIEKYISIpHO--KHHeTHYeCcKoW Teopun. CMauyuBaHue WU
KanuuispHble siBieHus. TennoBoe pacilupeHue U cKaTue.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHUXKEHHS YaCTHILL.
Buytpennsis sHeprus. CrnocoObl HM3MeHeHMs BHYTpPEeHHeH JHepruM: Terionepenadya H
coBepuieHre paboTsl. Buasl Teronepeaayn: TenaonpoBOAHOCTh, KOHBEKIIHS, H3yYEHHUE.

KonuvecTBO TennoTsl. YaenbHas TETUIOEMKOCTh BellecTBa. TeriooOMeH U TEIoBoe
paBHOBecue.  YpaBHeHue  TemuioBoro  Oamanca. [lmaBnenwe w  oTBepaeBanue
KpPUCTAJUIMYECKUX BEIIEeCTB. YjenbHas Teruiota ruaBneHus. [lapooOpasoBanue wu
konnencauusi. Mcnapenne. Kunenue. YenbHas teruiora napoobpa3oBaHusi. 3aBUCUMOCTh
TemIepaTypbl KUIIeHUs! OT aTMOC(EPHOro J1aBJIeHUS.

BraxHOCTh BO3/1yXxa.

DHeprus TOIUIMBA. Y JIeJIbHas TEI10Ta CropaHusl.

[Tpunuuner pabotsl Tennoseix asuratened KIIJ| temnoBoro asurarens. Temnnossie
JIBUTATEN U 3allUTA OKPYXkKAKOLLeH cpe/ibl.

3aK0OH COXpaHEeHMs ¥ MpeBpalleHs] SJHEPTUH B TEIUIOBBIX MTpOLIEccax.

Jemoncmpayuu.

1. HabmoneHue OpOyHOBCKOIO JBHIKEHUSI.

Ha6monenue nuddyzuu.

HabnroneHue siBeHUN CMauyuBaHUs U KaWJUISIPHBIX SIBIEHUH.
Habnro1eH1e TemioBoro paciiupeHus Tell.

M3meHenne naBineHWss Ta3a 1P M3MEHEHWH O0BEMAa M HarpeBaHWH WM
OXJIAXKACHUH.

[IpaBuna usmepeHus TeMIepaTypsl.

Buael Tenonepeayu.

OxnakieHue npu CoBepLIeHUH pabOTHI.

HarpeBanue npu coBepiieHUU paboThl BHEIIHUMH CHIIaMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3UYHBIX BElLIeCTR.

11. Habmonenue kuneHus.

12. HaGmoieHne nocTosiHCTBA TeMIepaTyphl IPH IJ1aBIeHHH.

13. Mopgenu TernioBbIX ABUIraTENeH.

Jlabopamopnusie pabomest u onsimol.

1. OnbITbI 10 OOHAPYKEHUIO AECHCTBHUS CHJI MOJIEKYISIPHOTO MPUTSKEHUS.
2. OnbIThI N0 BEIpAIlIMBAHHUIO KPUCTAIIJIOB IMOBAPEHHOM COTM MITH caxapa.

vos oW
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3. OnbiTbl MO HAOGMIOJEHHMIO TEMJOBOrO paclMpeHHUsl ra3oB, KMJIKOCTEH M TBEPIbIX
Tell.
4. OnpeneneHue AaBjieHUs BO3ayXa B Oa/uloHe LINpHULA.
OnbIThl, JAEMOHCTPUPYIOILLHE 3aBUCHMMOCTh NaBlIEHUS BO3JdyXa OT ero o0néma u
HarpeBaHUs WU OXJIAXKICHHUS.

6. IlpoBepka rumoTesbl JWHEWHOH 3aBUCHMMOCTU [UIMHBI CTOJOMKA JKMIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMrepaTyphbl.

7. HabnroneHue uaMeHeHHs! BHYTPEHHEH SHEPruM Tesa B pe3ysbTaTe Terionepeiaydn 1

pabOThbl BHELIHUX CHJL.

8. MccnenoBanue siBIeHMS TermiooOMeHa IPU CMELIMBAHUM XONIOAHOW M ropsiyei

BO/IbI.
9. OmnpezeseHre KOIMYECTBA TEIUIOTHI, TMOMYYEHHOTO BOAOH NpH TemaoodOMeHe ¢
HarpeTbiM MeTAJIMYECKUM LHJIUHAPOM.

10. Onpenenenue yaeabHOH TeNIOEMKOCTH BELECTBA.

11. MccnenoBaHue npolecca UCrnapeHus.

12. OnpeiesieHMe OTHOCUTENBHOM BIAYKHOCTH BO3/yXa.

13. OnpenenieHue y1ebHOM TEIJIOTHI TIIABICHUS JIb/A.

Pazgen 7. DinekTpuyecKkHe H MAarHUTHbIE SIBJICHHS.

DnexkTpuzauus tea. JBa poja snekTpuUecKHUX 3apsaaoB. B3aumoencTBre 3apsiKeHHbIX
Tes. 3akoH KynoHa (3aBUCMMOCTBH CHJIbI B3aUMOJECHCTBHS 3apsiKEHHBIX TeJl OT BEJIWYHHbI
3apsiI0B U PACCTOSTHUSI MEXK1Y TellaMu).

Onektpuueckoe mnose. Hanpsok€HHocTh  3nekTpuueckoro  nosig.  [lpuHimm
CYNepIro3uLIMK EKTPUUIECKHX TT0J1eH (Ha KaueCTBEHHOM YPOBHE).

HocuTtenu sekTprudeckux 3apsiioB. DieMeHTapHbIi snekTpudeckuii 3apsaa. CtpoeHue
atoma. [IpoBOAHUKM U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPHYECKOro 3apsijia.

DJleKTpUYECKUi TOK. YCJIOBMs CYyLIECTBOBaHMs 3JjieKTpuueckoro Ttoka. Mcrounuku
MOCTOSIHHOTO TOKA. JIeHCTBUSI 3JIEKTPUUECKOr0 TOKa (TErjIoBOe, XUMMHUUYECKOe, MarHUTHOE).
DNEKTPUYECKHUM TOK B JKHIKOCTSAX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DiekTpudeckoe HanpspkeHue. ConpoTuBieHHe
MPOBOAHKMKA. YelbHOE CONPOTHBIEHME BellecTBa. 3akoH OmMa s ydacTka LenH.
[locnenoBaTenbHOE U Napaljie/ibHOE COeIMHEHUE ITPOBOHUKOB.,

PaGota u MOIHOCTh 3neKTpudeckoro Toka. 3akoH JDxoyns—Jlenua. DiekTpuyeckue
LIeTN1 ¥ NMOTPeOUTENN IEKTPUIECKOM dHepruu B ObITy. KOpoTKO€E 3aMbIKaHUE.

[TocTosiHHbIE MarHuThl. B3aumojelcTBUE MOCTOSHHBIX MarHWTOB. MarHutHoe ImoJie.
MaruuTHoe mnoJie 3eMJIM ¥ ero 3HaueHue s ku3Hu Ha 3emute. OnbiT DpcTena. MaruuTHoe
Mmojie  JIEKTPUYECKOro Toka. [IpuMeHeHMe 3J€KTpOMarHUTOB B TexHuKe. JleiicTBue
MarHMTHOrO TI0Jis Ha MPOBOJHMK C TOKOM. OJEKTPOJBUIraTellb MOCTOSHHOIO TOKa.
Wcnonb3oBaHue 1eKTpoABUraTeneil B TEXHUYECKUX YCTPOMCTBAX M Ha TPaHCIOpTe.

Onwitel  @apanes. SBneHue saeKTpoMarHUTHOW uHAyKuuH. [IpaBuno Jlenna.
Dnekrporedepatop. CrocoObl MOMyYEHHs IJIEKTPUUECKOW SHEPruu. DIEKTPOCTAHLMHU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPrHH.

Jemoncmpayuu.
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DneKTpUu3aLus Tell.

JIBa pojia 3NeKTpUYECKUX 3apsA/10B U B3aUMOJIEHCTBHE 3apsKEHHBIX TeJl.
YCTpoHCTBO U JEHCTBUE 3JIEKTPOCKOIA.

DneKkTpocTaTuyecKast HHIYKLHs.

3aKOH COXpaHEHHUS TEKTPUUECKHUX 3apsiIOB.

[TpOBOIHUKH U IUJIEKTPUKH.

MozaenupoBaHue CHIIOBBIX JTUHHH 2JIEKTPUYECKOTrO IM0JId.

McTO4YHMKM MOCTOSSHHOIO TOKA.

JlelicTBUS 3JIEKTPUUYECKOr0 TOKA.

. DIEKTPUYECKUH TOK B KHUIAKOCTH.
¥,
12.
13.
14,
15.
16.
17,
18.
19.
20.
21.
22.
23.
24.
25.

["a30BbIi pa3psia.

M3mepeHHe CUJIBI TOKA aMIIEPMETPOM.

M3mepeHue 1eKTPUUECKOro HalMpsKeH!s! BOJIbTMETPOM.

PeocTaT 1 Mara3uH CONPOTUBIIEHHUHA.

B3aumoieiicTBIE MOCTOSTHHBIX MarHUTOB.

MoaenupoBaHie HEBO3MOKHOCTH pa3Zie/IeHus TI0JIFOCOB MarHuTa.
MonenupoBaHue MarHUTHBIX TOJI€H MOCTOSHHBIX MarHUTOB.
OnsiT Dpcrena.

MarHuTHoe noJjie ToKa. JNeKTPOMarHur.

JleicTBME MAarHUTHOTO MOJISL HA IIPOBOJAHUK C TOKOM.
DNeKTPOIBUraTeNb MOCTOSTHHOIO TOKA.

HccnenoBanue siBI€HUS 3JIEKTPOMArHUTHOW MHAYKIUU.

OnsiTel apajes.

3aBHCUMOCTh HaMpaBlIeHUs UHYKLIUOHHOIO TOKA OT YCIOBHUH €ro BOZHUKHOBEHHSI.
DIeKTpOreHepaTop MOCTOSHHOrO TOKA.

Jlabopamopnbsie padbomot u onvimeol.

U A

10.
11.
12.

OnpITHI 110 HAOIIOAEHUIO IEKTPU3ALMHI TeJ UHAYKLUEH U IPU CONMPUKOCHOBEHUH.
UccnenoBanue JeHCTBUS MEKTPUUECKOTO MOJIs Ha MPOBOAHUKH U AUJIEKTPUKH.
CO6opxka 1 mpoBepka pabOThI NEKTPHUECKON LETH TTOCTOSTHHOIO TOKA.

M3mMepenue u peryJiupoBaHUE CUIIBI TOKA.

H3mepeHune U peryJMpoBaHHue HANPSIKEHUS.

HccnenoBaHue 3aBUCHMOCTM  CWIJIbI  TOKa, MIyIIero 4Yepe3 Ppe3ucTop, OT
COMPOTHUBIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOpE.

OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb  3JIEKTPUYECKOTO  COIMPOTHBIICHMS
MPOBOAHUKA OT €ro UIMHBI, IUIOLIAAH MONEPEYHOro CeHeHUs U MaTepuala.
[IpoBepka mpaBusia CIOXKEHHUS HAMPSKEHUN NMPU MOCIEAOBATEIBHOM COEIUHEHUH
NBYX pe€3UCTOPOB.

[IpoBepka npaBuia 1l CHIIbl TOKA NIPU MapaielbHOM COeIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThl 3JTEKTPUUECKOr0 TOKA, UIYLIETO Yepe3 pe3nucTop.
OnpezneneHyie MOLHOCTH IEKTPUYECKOTO TOKA, BBIACISEMON HA PE3UCTODE.
UccnenoBaHnue 3aBUCHUMOCTH CHJIBI  TOKA, MAYLIEro Yepe3 JaMIOYKy, OT
HaNpsOKEHUs Ha HeM.



13. Onpenenenune KI1J] narpesarens.

14. UccnepoBaHue MarHUTHOTO B3aUMOJIEHCTBUS ITOCTOSHHBIX MarHUTOB.

15. 3yyeHre MAarHUTHOrO MOJis IOCTOSHHBIX MAarHUTOB IPH HMX OOBEJMHEHHH H
pa3iesieHuH.

16. UccnenoBaHue AeiCTBUS 2J1€KTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONbIThl, JEMOHCTPHUPYIOLIHE 3aBMCHMMOCTb CHUIIbl B3aUMOJEHCTBHMS KaTyLIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HampaBJI€HUs TOKA B KaTyLIKe.

18. I3yueHue neicTBUSI MArHUTHOIO 110J1s1 HA POBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3yueHue padboThl 3J€KTPOABUTATENS.

20. U3mepenue KI1/] anexkTpoaBurarenbHOM yCTaHOBKH.

21. OnbITEl MO UCCIIEAOBAHUIO SBIEHUS JJEKTPOMAarHUTHOW WHIYKLMH: HCCJIEI0BaHKE
U3MEHEHMH 3Ha4YeHUs U HalpaBJIeHUs] MHAYKLMOHHOIO TOKA.

9 KJIACC

Pa3znen 8. Mexanuueckue siBJIeHMS.

Mexanuueckoe nBuxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCHTENIBHOCTh
MEXaHMYEeCKOro JIBH)KeHHs. PaBHOMepHOe mpsiMojHelHHoe ABHkeHue. HepaBHomepHoe
npsiMojuHelHoe aABwxkeHue. CpeaHsss U MTHOBEHHAsl CKOPOCTh Tejla NPH HePaBHOMEPHOM
JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHelHoe aBwxeHue. CBoOOAHOE mMazeHue.
OnbiTel ["anunes.

PaBHOMepHOe aBHKeHHe 10 OKpy)KHOCTH. [lepuosa u yactora obpawenus. JInHenHas u
yIrii0Basi CKOpocTu. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

[TepBeiit 3akon HetotoHa. Bropoii 3akod Hetorona. Tpetuii 3akon Hetotona. [lpunumn
CyNepro3ulIuU CHUJI.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHHs: Cujla TPEHHS CKOJIbXKEHHS, CHIIa TPEHUS
MOKOsl, Apyryue BUAbl TPEHUS.

Cuna TSXKECTH ¥ 3aKOH BCEMHUPHOIO TSTOTEHHUS. YCKOpeHHe CBOOOJHOrO MaJeHHs.
JlBuxenue rmuaner Bokpyr Comanua. [lepasi kocMmuueckast ckopocTh. HeBecomocTh H
neperpysKH.

PaBHoBecue MmatepualibHOW TO4YKH. AOCOMOTHO TBEpAOEe Teso. PaBHoBecue TBEPIOro
TeJla ¢ 3aKperI€HHON OCbio BpallleHusi. MoMeHT cuiibl. LIEHTp TsKeCTH.

Nmnynse tena. U3menenune umnyibsca. Mmnynbe cuiibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeakTuBHOE BUXEHME.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa CHil TSXeCTH, yIpyrocTu, TpeHus. Cpssb
Hepruu v padotsl. [loTeHuManbHas Heprus Tena, MOAHATOrO HajJ MOBEPXHOCTHIO 3€MIIH.
[ToreHumansHas >Heprusi cxartod npyxuHel. KuHernueckas oSHeprus. Teopema o
KUHETUYECKON 3HEpPruu. 3aKOH COXpaHEHHUS] MEXaHUYECKOH SHEPIHHu.

Hemoncmpauuu.

1. Habmroenue MexaHu4ecKoro JBH)KEHHS Tejla OTHOCUTEIbHO Pa3sHbIX TeJl OTCYETA.

2. CpaBHeHHe NyTeil ¥ TPAEKTOPUM ABMXKEHUSI OAHOIO U TOrO )K€ Tejla OTHOCHTEIbHO

pa3HbIX TeJl OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

H3mepenne cKOpPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO JIBHIKEHMUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHS.

HabmroneHue nBUKEHUS Tela MO OKPYI)KHOCTH.

Habmonenne MexaHMYeCKUX SIBICHHMH, NPOUCXOAIMX B CHCTEME OTCYETA
«Tenexka» mnpu e€ paBHOMEPHOM M YCKOPEHHOM [BW)KEHHH OTHOCHTEJBHO
KaOuHeTa PU3UKH.

3aBUCHMOCTb YCKOPEHMS TeJla OT MacChl TeJla U JIeWCTBYIOIIEH Ha HEro CUIIBL.
HaGnoienue paBeHCTBa CUJ PU B3aUMOICHCTBHH TeJI.

H3meneHue Beca Tena npu yCKOPEHHOM JIBH)KEHUH.

[Tepenaua uMmynbCca MpU B3aUMOJIEHCTBUHM TEJL.

[Ipeobpa3zoBaHusi SHEPruM MpHU B3aUMOJAEHCTBUH Tel.

CoxpaHeHue UMITYJIbCa [PU HEYIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHue UMITyJIbca Mpu abCOMIOTHO YIIPYTrOM B3aMMOIEHCTBHUH.

HabnoneHue peakTUBHOTO JBUIKEHMS.

CoxpaHeHHe MEXaHU4eCKOM SHepruu Mpu CBOOOIHOM TMaieHUH.

CoxpaHeHUe MEXaHUYECKOW OIHEpruv IMpu JBHKEHUHM Telna [0 [AeHCTBHEM
[PYXUHBI.

Jlabopamopnvie pabomst u onsimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa [Uisi pa3roHa W JajbHeiliero paBHOMEPHOro JBHIKEHHUs
[LIapUKa WJIH TEJIeKKH.

Onpenenenuie cpeiHeil CKOPOCTH CKOJBKEHMs Opycka MM JBHKEHHs LIApHKA T10
HaKJIOHHOM TJIOCKOCTH.

OnpeneneHue yCKOpeHHs Tela MpH PaBHOYCKOPEHHOM ABMIKEHHH IO HAKJIOHHOM
[JIOCKOCTH.

Hccnenosanue 3aBUCUMOCTHU IyTH OT BPEMEHHU NMPU PaBHOYCKOPEHHOM [BHKEHUH
0e3 Ha4YaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM IpPU PABHOYCKOPEHHOM [BH)KEHHWM 0€3 HayaibHOMU
CKOPOCTH IyTH OTHOCATCS Kak psJ HEYETHBIX YHUCENI, TO COOTBETCTBYIOLIHE
MPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanye 3aBHCHMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CUJIBI HOPMAJIbHOTO
JIaBJICHHS.

Onpenenenue Ko3QPULMEHTa TPEHUS CKOJIBKEHHS.

OnpeneneHune KECTKOCTU MPYKUHBI.

Omnpenenenne padoThl CUJIbI TPEHUS TPU PABHOMEPHOM JIBHKEHHUM Teda 1o
rOPU30HTAJILHON MMOBEPXHOCTH.

Onpenenenre paboTbl CHUIIBI YNPYTOCTH NMPU MOABEME I'py3a C HMCIOIb30BaHHEM
HEMO/ABUKHOI'O U MOABUKHOIO GJI0KOB.

M3yueHue 3aKkoHa COXpPaHEHUS YIHEPTUH.

Pa3nen 9. Mexannyeckue KoJieGaHUS W BOJIHBI.

KonebarensHoe asrkenne. OCHOBHbIE XapaKTePUCTHKH KOJeOaHHit: TIepHo, 4acToTa,
amruiuTyia. Matematuueckuii W TpPYKWHHbIH MasTHUKH. [IpeBpamienue suepruu npu
KoJieOaTeIbHOM JIBHKEHHH.



3aryxatome kosnebGaHusi. BbiHyxaeHHble KkoneOanusi. Pe3onanc. Mexannveckue
BoJIHbL. CBolcTBa MexaHU4YeCKUX BOJH. [IpoaosbHble U nonepedHble BOJIHBL JlIHHA BOJIHBI
M CKOpOCTb €€ pacrnpocTpaHeHMs. MexaHWYecKue BOJIHbI B TBEPJIOM Tejle, CEHCMUYECKHe
BOJTHBI.
3ByK. ' poMKkoCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3ByKa. MH(ppasByk U ynbTpasByK.
Jemoncmpayuu.
1. HaOmonenue xoneGaHuit Tes1 Mo/l AeHCTBUEM CHIIbI TSXKECTH U CHIIbI YIIPYTOCTH.
2. HaGmonenue kosnebaHuii rpy3a Ha HUTH U Ha NPYIKUHE.
3. HaOmozneHue BbIHYKIEHHBIX KONeOaHUI U pe3oHaHca.
4. PacnpocTpaHeHMe NpOAOJIbHBIX U MTONEPEUHBIX BOJIH (Ha MOJIEIIH).
5. HabOntoneHue 3aBUCHUMOCTH BbICOTHI 3ByKa OT 4aCTOTBHI.
6. AKYCTHYECKUMH pe30HaHC.
Jlabopamopusie pabomot u onvimol.
1. OnpeneneHue 4acTOThl U NepHoa KojJedbaHU MaTeMaTUYeCKOro MasTHUKA.
2. OnpepeneHue 4acTOThl U Mepuoia KosedaHHil NpyKMHHOTO MasiTHUKA.
3. Hccnenosanue 3aBUCUMOCTH Iepuojia KojnebaHui MOBELIEHHOI0 K HUTH Ipy3a OT
JUIWHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Nepuoia KonebaHuil NpyKUHHOINO MasgsTHHKA OT MaccChl
rpysa.
5. IIpoBepka He3aBMCUMOCTH Mepuoaa KojeOaHHil rpys3a, MOABELIEHHOrO K HUTH, OT
Macchl rpysa.
6. OnbITel, AEMOHCTPUPYIOLIME 3aBUCHUMOCTh MepHoJa KoyieOaHUH MPYKHHHOIO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPYKUHBI.
7. HW3mepeHue yckopeHUsi CBOOOIHOIO NaaeHusl.
Pa3jaen 10. DinekTpoMarHuTHOE MoJie H 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUuTHOE MoJie. DJIeKTPOMAarHuTHble BOJIHBI. CBONHCTBA 3J€KTPOMArHMTHBIX
BoJIH. Illkama s1eKTpoMarHUTHBIX BOJH. Mcrosb3oBaHUE 3JIEKTPOMArHMTHBIX BOJH LIS
COTOBOM CBSI3M.
DnekTpoMarHuTHas npupozaa ceera. CkopocTh cBeta. BonHoBbIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J1I€KTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOICTBa CBeTa.
Jlabopamopusie pabomol u onvinol.
1. M3yuyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOLIBIO MOOMILHOTO TeneoHa.
Pasnen 11. CeeroBble siB/IeHHUS.
JlyueBas mozens cera. MUctounuku cseta. [IpsiMonuHeliHoe pacnipocTpaHeHue CBeTa.
3atmenust Connua u JlyHsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKoH OTpa)KeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mnpesomieHus: cBera. [lonHoe BHyTpeHHee OTpa)ceHUE
cBeTa. Mcrnonb3oBaHKe MOJTHOTO BHYTPEHHET0 OTPakKeHHs B ONTUYECKUX CBETOBOAX.
Jlnuza. Xoa nydeit B jmH3ze. OnTuyeckas cucrtema doToarnnapara, MAKPOCKONa MU
Tesjeckona. [ a3 kak ontuyeckas cucrema. biiM3opyKocTs U 1ajbHO30PKOCTb.



Pasznoxenue Oenoro cseta B crektp. OnbiTel HeloToHa. CrnoxkeHue cnekTpanbHBIX
1BeTOB. /lucriepcus cBera.
Hemoncmpayuu.

0000 gy ol W

[TpsimonuHeliHOe pacrpocTpaHEHHE CBeTa.

OrpaxkeHue cBeTa.

[Tonydenue n300pakeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
IIpenomnenue ceera.

OnTHyecKkui CBETOBOI.

Xoj nydeit B coOuparouei JuH3e.

Xon nydelt B paccenBarollen JIMH3E.

[Tonyuenue u300pakeHH C MOMOILLBIO JTHH3.

[TpunuMn aelcTBUs (poToannapaTa, MUKpPOCKONA U TeIeCKOMNa.

10. Mopnens riasa.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. [Tonyuenue Georo cBeTa NMpu CIOKEHUU CBETAa Pa3HbIX 1IBETOB.
Jlabopamopnsie pabomost u OnbIMGL,

1.
p 2

el I

HccneioBanne 3aBUCUMOCTH yTila OTPa)KEHHUsI CBETOBOTO JIyda OT yrjia NaaeHusl.
W3yueHune XxapaKTepUCTHK MU300pakeHus peiMeTa B IJIOCKOM 3epKalle.
UccnenoBanre 3aBUCUMOCTH yIila MPEIOMIIEHHUs CBETOBOIO Jiyda OT yrja majeHus
Ha TPaHULIE «BO3AYX—CTEKIION.

[TonydeHnue U300pakKeHU ¢ MOMOILBIO COOMPAOLIEH JTUH3bI.

Onpenenerne GOKYCHOTO PacCTOSIHMS M ONTHYECKON CHJIbI COOMpAIOLIeH JTUH3BI.
OnBITHI 110 pa3NoKeHHIo 0eoro ceeTa B CIEKTp.

OnpITel MO BOCHPUATHIO I[BETA MPEAMETOB MPH UX HAOMIOAEHHH Yepe3 LBeTOBbIE
(bUIIBTPBL.

Pasnen 12. KBaHnTOBbIC SIBJICHHSA.

Oneitel Pe3epdopaa u nnaHetapHas Mojesnb atoma. Mojens atoma bopa. Ucnyckanne
¥ roroieHre cBeta atoMoM. KBaHTel. JInHe#vaTsie CrieKTpsl.

PaguoakTBHOCTH. Anbda-, O6era- u ramma-usznydeHus. CTpoeHHe aTOMHOro sizpa.
HyknonHass mMojnens aToMHoro sapa. Msortombl. PanmoaktuBHble mnpeBpauienus. Ilepuon
mostypacrnaja aTOMHbIX siep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3aps0BOIO W MAacCOBOI0 YHUCEs. DHeprus
CBSI3W arOMHbIX siaep. CBsi3b Macchl M SHeprud. Peakuuu cuHTe3a W JesieHUs siaep.
Wcrounuku 3neprun ConHua v 3BE€31.

Slnepnas sHepreTHka. JIefcTBUS paJMOAKTUBHBIX W3TYyUYeHUI Ha )KUBbIE OPraHU3MEI.

Hemoncmpayuu.

AU O .

CrieKkTpsl U3MyUYEHUS U MOTJIOLLEHHS.

CrieKTpbl pa3IM4YHBIX ra3oB.

CnekTp Boaopo/a.

HabGmroneHue TpekoB B kamepe BunbcoHa.

Pabota cuérurka HOHU3UPYIOLIUX U3JTYUEHUH.

PerucTtpanus usnyuyeHus: IpUpPOHbIX MUHEPAJIOB U MPOJIYKTOB.



Jlabopamopnsie pabomot u onsvinol.

1. Habironenue cniolHbIX U IMHEHYATBIX CIIEKTPOB H3IyYeHHUS.

2. HccnenoBanne TpeKOB: M3MEpPEHHE DHEPrHM YaCTHIBI M0 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. H3mepeHue pagnoakTUBHOTO (hoHa.

IoBTOpHTEILHO-0000IAO MK MOTYJIb.

[ToBTOpHUTENBHO--00001aI0IIMI  MO/YNIb MpeAHa3HaueH I CUCTeMaTH3aUuuu H
000011eHHsT TIPEAMETHOrO COJIep/KaHHs M OMbITA eATENbHOCTH, MPHOOPETEHHOro IpH
U3y4E€HUH BCEro Kypca (pU3MKH, a TakKe Jis NOArOTOBKM K OCHOBHOMY I'OCYJ1apCTBEHHOMY
dK3aMeHy Mo (u3uKe A1 00ydaronuXCcsl, BHIOPABILKX 3TOT yUeOHBIH NMpeMeT.

[lpy wu3yyeHUM JaHHOTO MOJYJIsS pealnu3yloTCs M CUCTeMATU3UPYIOTCS BUJbI
NesATeJIbHOCTH, Ha OCHOBE KOTOPbIX O0ecrne4yuBaeTcsi JOCTHIKEHHME [IPEAMETHBIX M
MeTanpeaIMeTHBIX TUIAHUPYEMBIX pe3yJibTaToB oOyueHus, dhopmupyeTcs
€CTECTBEHHOHay4Hass 'PaMOTHOCTb: OCBOCHHME HAay4HbIX METOAOB MCCIENOBAHMs SBJIECHUM
MPUPOJLI U TEXHWKH, OBJAaJleHUE YMEHHUSIMH OOBACHATH (pU3MYECKHE SIBICHUS, NPUMEHSS
NoJIy4eHHbIE 3HAHUS, pelllaTh 3a/1a4yi, B TOM YHUCJIe KaYeCTBEHHbIE U SKCIIEPUMEHTAIbHbIE.

[IpyHIMIIHATIBHO AESATENbHOCTHBIM XapakTep AaHHOrO pasjiesia peaju3yercst 3a CYET
TOr0, 4T0 00y4aroLLMeCs BbIMOJIHSIOT 3aaHusl, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE MOJIyYeHHBIX 3HAHMH pacro3HaBaTh M HAYYHO OOBACHATH (H3MYECKHE
SBJIEHHS B OKPYIKaKOLLEeH MpUpo/ie U NMOBCEHEBHOMN KU3HHU;

MCIIOJIb30BaTh HAy4YHble METO/bl UCCIIEOBAHUS (U3HUECKUX SBICHHH, B TOM 4HUCIE
JUTSL TIPOBEPKH TUIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BbIBOJIOB;

OOBSCHATH Hay4Hble OCHOBBI HaubOoJiee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX TE€XHOJIOTHH,
Hanpumep, MPaKTUYECKOro MCMOJAb30BaHUS PAa3IMYHbIX MCTOYHUKOB JHEPruMd Ha OCHOBE
3aKOHA NPEeBpalleHuss U COXPaHEeHUs BCEX U3BECTHBIX BUIOB SHEPIUH.



NJAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBLHIEI'O OBPA30OBAHUSA

Wsyuenne (U3MKM HAa YPOBHE OCHOBHOro oOuiero oOpa3oBaHHs HampaBlIeHO Ha
JIOCTHXKEHUE  JIMYHOCTHBIX, MeTanpeIMEeTHbIX W  [peIMeTHbIX 00pa3oBaTelbHbIX
pe3yJIbTaToB.

B pesynbraTe u3yueHus (HU3MKKM Ha YPOBHE OCHOBHOro oofiero obpa3oBaHus y
obyuaroierocsi 6y1yT c(hopMHUpOBaHbI CIeIyIOLHe TUYHOCTHBIE Pe3y/IbTaThl B YaCTH:

e 1) NIaTPpHOTHYECKOTO BOCIIHTAHHSA:

e — IIpOsiBIEHME HHTEpeca K MCTOPUM W COBPEMEHHOMY COCTOSIHUKO pPOCCHICKOMN
(U3HYeCKON HayKH;

e — I[IEHHOCTHOE OTHOILIEHHE K JOCTHIKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

e 2) rpaxaaHcKoOro ¥ 1yX0BHO-HPAaBCTBEHHOI'0 BOCIIHTAHHUSA:

e — TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYKAEHHWM OOLIECTBEHHO 3HAYUMBIX U
THYECKHUX MPOoOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUH QU3HKH;

e — OCO3HAHHWE BAXXHOCTHU MOPA/IbHO--3TUYECKUX NIPUHLIMIIOB B 1€ITeIbHOCTH YUYEHOTrO;

¢ 3))3CTeTHYECKOro BOCIIHTAHHUA:

e — BOCINPHUATHE OCTETHYECKHMX KadecTB (U3UYECKOH HAayKu: e€ TrapMOHHYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TJTAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHMSA:

¢ — OCO3HaHHE LEHHOCTH (U3UYECKON HayKH KaK MOLIHOTO HHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHs TEXHOJIOTUM, BaXKHEHIIIEH COCTABJIAIOLLEH KYJIbTYPBI;

e — pa3BUTHE Hay4yHOHW JIOO03HATENBHOCTH, MHTEpeca K HCCIeI0BaTebCKO
NesATeIbHOCTH;

o 5) dpopmupoBaHHS KYJIbTYPbI 310POBbS H IMOLHOHAIBLHOIO0 6J1aTONOTYYHsI:

e — OCO3HaHME LIEHHOCTHU Oe30macHOro odpasa )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpe, Ba)XXHOCTHM NpaBuUi O€30MacHOro MOBEAEHUS Ha TpaHCIOpTe, Ha A0porax, ¢
3JIEKTPUYECKHUM M TETUIOBBIM 00OPY0BaHHEM B JJOMALIHUX YCIOBUSX;

o — chOpPMHPOBAHHOCTb HaBblka peduieKCHMW, TPU3HAHME CBOETro MpaBa Ha OIIMOKY M
TAKoIo JKe Mpasa y Apyroro 4ejoBeKa;

e 6) TPY10BOrO BOCIIHTAHHUSA:

e — QAKTMBHOE Yy4YacTH€ B PpEIIEHUM TNPAKTHYECKUX 3a7ady (B paMKax CeMbH,
oOpa3oBaTebHOW OpraHu3aluM, ropoja, Kpasi) TEXHOJIOTHYEeCKOM M  COLIMaJIbHOW
HAMpaBJIeHHOCTH, TPEOYIOIIMUX B TOM YUCIIe U (U3MYECKUX 3HAHMIA;

e — MHTEpeC K MPaKTHYECKOMY M3Y4YEeHHUIO Mpodeccuii, CBI3aHHbBIX C PU3NKOIA;

e 7)3KO0JOrHY€CKOro BOCIIUTAHHA:

e — OpMUEHTALUs HAa MpPUMEHEHHEe (U3MYECKUX 3HAHWUU Ui pelleHus 3a1a4 B o0nacTH
OKpY Karolllel cpe/ibl, MNJaHUPOBAHUS MTOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIEACTBUM
IUTSL OKPYIKAOLIEH CpeJibl;

e — OCO3HaHHUE IJI00ATBHOr0 XapakTepa SKOJOTHYECKHX NpoOIieM U MyTel UX pelieHHs;

e 8)ananTauMMu K M3MEHSAIOLIHMCSH YCJAOBHIM COUHATBHOH H NPHPOIHOMH Cpelbl:



— noTpebHOCTb BO B3aMMOIEHWCTBHUU TPH BBIMOJHEHUU HCCIENOBAaHUH M MPOEKTOB

(bu3nvecKoi HarnpaBJIeHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSAM JIPYTHX;

e — [IOBBILIEHHWE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 NMPaKTHUECKYO AesATeIbHOCTD;

e — noTpedHOCTh B ()OPMUPOBAHMKM HOBLIX 3HAHWW, B TOM 4ucie (OPMYIMpPOBaTh HJIEH,
MOHSTHS, TUIIOTE3bl O PU3NUECKUX 00bEKTAX U ABIICHUSX;

e — OCO3HaHHE Ne()UIMTOB COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTEH B 001aCTH PU3MKH;

e — [UIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHHH,

e — CTpeMJIEHME aHAJIM3MpPOBaTh M BBIABJIATH B3aMMOCBS3M MNPHUPOIBI, OOLIeCTBA U
KOHOMHUKH, B TOM HHUCJIE C UCTOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLIEHKa CBOUX JCUCTBHUM C Y4ETOM BJIMSHUS Ha OKPYKAIOLLYIO Cpely, BO3MOXHBIX

r1100aabHbIX MOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATbI

B pesynbraTe OCBOeHMSI MporpamMMbl 1Mo (H3HMKe Ha YPOBHE OCHOBHOIO OOLIEro
obpa3oBanus y oOydaromerocs OyayT copMHpOBaHb MeTanpeMeTHbie Pe3yJbTaThl,
BKJIIOHAIOILME MO3HABaTe/IbHbIe YHUBEpCalbHble yuyeOHble AEHCTBHS, KOMMYHHMKAaTHBHbIC
YHUBepcallbHble YueOHbIe eHCTBUS, PETYJISTUBHbIC YHUBEPCAIbHbIE yUeOHbIE 1eHCTBHS.

Ilo3naBaTe/ibHbIe YHHBeEpcaJibHble YUeOHbIe 1eHCTBHSA

BbazoBble Jiornyeckue aeHcTBHSA:

e BBISBJIATH U XapaKTepU30BaTh CyllIECTBEHHbIE MTPU3HAKU O0OBEKTOB (SBJIEHUI);

e YCTaHABJIMBATh CYILECTBEHHBbIH NpPU3HAK KjIacCU(PUKALMK, OCHOBAHUS IS
000011IeHHS U CpaBHEHUS;

e BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEYHS B paccMaTpUBaeMbIX (DaKkTax, NaHHBIX
1 HaOJMIOICHUSIX, OTHOCSIUUXCS K (PU3HYECKUM SIBIICHUSIM;

e BBISBIISATh NPUYUHHO--CJIEJICTBEHHbBIE CBSI3U MPH M3Y4YeHUU (PU3NYECKHUX SBJICHUH H
IIPOLIECCOB, [JejaTh BBIBOJbI C HCIIOJIb30BAaHUEM JAENyKTUBHBIX M MHIYKTHBHbBIX
YMO3aKJIFOUeHWH, BBIJIBUTaTh IMIIOTE3bI O B3aUMOCBSA3AX (PU3UYECKUX BEJIMYHH;

e CaMOCTOSTENIbHO BbIOMpaTh cHocod pelieHuss y4eOHON (U3MYECKOHW 3a/1aqu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pelleHHs, BbIOOp Haubojee MOAXOIMAIIETO C
y4€TOM CaMOCTOSITE/IbHO BbIJICIEHHBIX KPUTEPUEB).

Ba3oBble Hcelle10BaTe/IbCKHE 1€HCTBHS!

e HCMOJB30BaTh BOMPOCHI KaK MUCCIIeIOBATEIbCKUI MHCTPYMEHT IT0O3HAHHS,

e TPOBOAUTH IO CAMOCTOSTENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBINI
(pu3uvecKkuii IKCrIepUMEHT, HeOOobIIOe UcCe10BaHue PU3NYECKOI0 ABJICHHUS;

e OlICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALIHIO, MOJYHEHHYIO B X0/I€
UCCJICIOBAHUS UJIH IKCTIEPUMEHTA;

e camocTosTelbHO (opMynupoBaTh 00001IeHHsT W BbIBOAbI 10  pe3yJibTaTaM
MPOBEAEHHOr0 HAOIIOACHHUS, ONbITA, UCCIIE10BAHNUA;



[MPOrHO3UPOBATL BO3MOYKHOE JajibHeHr1Iee pPa3BHUTHE (bHBH‘-IeCKHX [mpoLeccos, a
TAKXK€ BBIABUIaTb MNPEANOJTONKCHHA 00 wux Pa3sBUTHU B HOBBIX VYCIIOBHAX H
KOHTECKCTax.

PaboTa ¢ unopmannei:

MPUMEHSATh pa3iMuHble METO/bl, HHCTPYMEHTBI M 3arpochkl NMpPHU MOUCKe U oTOOpe
uHbOpPMaIMK MU JaHHBIX C Y4ETOM MpeANoKeHHON yueOHO# pu3nyeckoii 3a1auu;
aHaJIM3UpOBaTh, CUCTEMATU3UPOBaTh W  HUHTEPNPETHPOBaTHL  HUHGMOPMALMIO
pa3IMYHBIX BUAOB U (POPM Mpe/CTaBICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTUMANIbHYIO (hopMy mpejacTaBneHus WHGOPMALMU M
HIUTIOCTPUPOBATH pelliaeMble 3a/1aui HECIO0XKHBIMH CXeMaMH, JAuarpaMMaMH, WHOM
rpaduKoit ¥ NX KOMOHHALIUSIMH.

KomMMyHHKaTHBHbIE YHHBepCAJIbHbIe YueOHbIe 1eHCTBHSA:

B Xoje oOcyxkeHus y4eOHOro martepHuaia, pe3yjlbTaTOB JIabOpaTOpHBIX paboT u
MPOEKTOB 3a/laBaTh BOMPOCHI MO CYyIIECTBY 00OCYX/JaeMoil TeMbl M BBICKa3bIBaTh
WJIed, HalleJIeHHble HAa peUIeHWe 3aJaud M Mojjiep)KaHue OaroxenarelbHOCTH
0011IeHHS;

COMOCTABIATh CBOW CYXJEHHUS C CYXKACHUSIMH JPYrUX YYacTHUKOB /MAaJiora,
oOHapy»KMUBaTh pa3IMdue U CXO/CTBO MO3ULIUN;

BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX;

nyONMMYHO TPEACTaBIATh Pe3yJbTaTbl  BBIMOJIHEHHOTO (HHU3UYECKOro  OrbiTa
(aKCcrIepuMeHTa, UCCIIeIOBaHUS, MIPOEKTA);

MOHMMATh U MCIOJIb30BaTh NMPEUMYILECTBA KOMAH/HON U MHIMBUAYAJIbHOH paboOThI
MpU pellieHUH KOHKPEeTHOM (pu3nueckoi mpodiaemsl;

NpUHHAMATh LENH COBMECTHOH JesTeIbHOCTH, OPraHW30BBIBATH AEWCTBHA 1O €&
JOCTHIKEHUIO: pacrnpenensitb pojd, 00Cyk aaThb TMpOLIECChl M Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS! HECKOJIBKUX JIIOAEH;

BBITIOJIHSTH CBOIO 4acTh paboThI, JOCTUras Ka4YeCTBEHHOIO pe3yJibTaTa Mo CBOEMY
HanpaBiIeHHIO U KOOPAUHHUPYs CBOU JACHCTBHSA C APYTUMU UlleHAMH KOMaH/IbI;
OLIEHMBAaTh KayeCcTBO CBOEro BKjJaJa B OOWMH NPOAYKT MO KPUTEPUsM,
CaMOCTOATELHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOIECHCTBHS.

Pery/isiTHBHbIe YHHBepca/bHble YueOHbIe 1eficTBUS

Camoopranusanus:

BBISIBJIATE NPOOJIEMBI B JKM3HEHHBIX W Y4eOHBIX CHUTyalHsX, TPeOyIoLMX s
peleHust GU3NYECKUX 3HAHUM;

OPUEHTHUPOBATBHCSA B PA3JIMYHBIX MOIXO0IaX NPUHSATUSA PelleHU (MHIWBHUIYyaJIbHOE,
MPUHATHE PELIEHUs B IPYIINE, IPUHATHE PEILIEHUH IPYIINon);

CaMOCTOSITEJIbHO COCTaBJIAThH AITOPUTM pelIeHUs (PU3NYECKOW 3a7a4ud WM TIaHa
MCCIIEIOBaHUS C Y4ETOM MMEIOLIUXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh Mpe/iaraeMble BapUaHThl PELICHUH;

AenaTh BbIOOp ¥ OpaThk OTBETCTBEHHOCTH 3a pPEILICHUE.



CﬂMOKOHTpOJ’Ib, IMOLHOHAJIbHbIH HHTEJLJICKT:

JlaBaTh a/IeKBaTHYIO OLEHKY CHTyallMy M ITpeJjiaraTh IjiaH e€ U3MeHEeHHs;
OOBSCHATH NPUYMHBI JOCTHKEHUS (HEIOCTHIKEHHS) Pe3ylbTaToB JEATEe/IbHOCTH,
J1aBaTh OLEHKY NPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBbI B JEATEIbHOCTh (B TOM 4YHCJ€ B XOJ BbIMOJHCHHUS
¢Gu3nMUecKoro HccleI0BaHUS MM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENLCTB,
M3MEHUBLIMXCS CUTYalMi, YCTAHOBIEHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yIbTaTa LIEJId U YCIOBHIM;

CTaBUTh ce0sl Ha MeCTO JApYroro 4ejoBeKa B XOJE CIOpa HJIH JAMCKYCCHU Ha
HAY4YHYIO TeMY, IOHMMAaThb MOTHBBI, HAMEPEHHS U JIOTHKY JpYyroro;

MpU3HABaTh CBOE MpaBO Ha OIIMOKY TNpH pelleHUH (U3MYECKMX 3a4a4 WIH B
YTBEPKJIEHUAX HA HAy4YHbI€ TEMbI M TAKOE )K€ MpaBo ApYyroro.

INNPEAMETHBIE PE3YJIbTATHBI

K koHiy oOy4yenus B 7 KJacce rnpeiMeTHbIe pe3ylibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaKaTh C(HOPMUPOBAHHOCTD y 00YUAOLIUXCS YMEHHI:

HCIIONIb30BaTh MOHATHS: (U3MYECKHe W XUMHYECKHEe SBJIEHHs, HaOJI0/IeHHe,
SKCIIEPUMEHT, MOJIeJIb, TUIIOTe3a, €AMHULbI (PU3UUECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPOe, KUAKOE, ra3000pa3sHoe), MEXaHHYECKOEe
ABW)KEHHE (paBHOMEpHOE, HEpaBHOMEpHOe, NPSIMOJIMHEHHOE), TpaeKTopus,
paBHOAelCcTByoLas cuna, aedopmauusi (ynpyras, [JIacCTUYECKas), HEBECOMOCTD,
coo0LIaroLUecs COCY/Ibl;

paznuuath sABneHus (Auddys3us, TemnoBoe ABHIKEHME YaCTHLl BeleCTBa,
paBHOMEpHOEe JBHXKEHHE, HepaBHOMEpPHOE IBHKEHHWEe, MHEpLUs, B3aUMOIEHCTBHE
TeJl, paBHOBecHEe TBEPABIX TeJa C 3aKperyEHHONW OCbK BpallleHHs, Iepeaya
JaBieHus. TBEPIABIMM TellaMM, XKHUAKOCTAMH M razamu, aTMoc(epHOe IaBJieHHE,
MjaBaHWe TeJs, [peBpalleHUs] MEeXaHWYEeCKOH JSHEpruv) [0 OMNHUCAHHI0 HX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIbITOB, JAEMOHCTPUPYIOLIMX JaHHOE
(usnueckoe sABIEHUE;

pacrno3HaBaTh NPOsABIEHHE U3yYEeHHBIX (U3UUECKUX SBJICHUN B OKPYXKarolleM MHPE,
B TOM 4ucie (pU3UYECKUE SIBICHUS B NPUPOJIE: MPUMEPDI IBUIKEHHUS ¢ Pa3IMuHbIMU
CKOPOCTSIMM B JKMBOW W HEXMBOH MpUpPOJE, JeHCTBUE CUIIbI TPEHMsI B MPUPOIE U
TEXHUKe, BIMAHHE aTMOC(EPHOro MaBleHHs Ha JXMBOH OpraHu3M, IulaBaHHe pbIO,
pbIYard B Tejle YeJO0BeKa, MPH STOM MEePEeBOUTh MPAKTUYECKYIO 3a7aqy B y4eOHy1o,
BBIJEJISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHK ) PU3UUECKUX SBICHHH;

OMUCBIBATh H3Y4YEeHHblE CBOMCTBA Tel M (U3MYECKHE SABICHHS, HCIOJIb3Ys
busznueckue BenWvHHBI (Macca, 00BEM, IMUIOTHOCTb BElIECTBA, BpeMs, IMYyTb,
CKOpPOCTb, CpeIHsii CKOPOCTb, CHJA YIPYrOCTH, CHja TSKECTH, BEC Tella, Cuia
TpeHus, aaBieHuUe (TBEpAOro Tena, JKUAKOCTH, rasa), BbITAJKHBAIOIIas CHUIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbl, KO3(pQUUHEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETHYECKasi U MMOTeHLHalbHasl SHEPrusi), MpH



ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3HUECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH, HX
o0o3HaYeHHss W  eAUHMLBl  (U3MYECKUX  BEJIUYMH, HaxoAuTh  (HOpPMYJIb,
CBSI3bIBAIOIIINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JAPYTMMH BEJTMYHHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKHE ABIEHUS M TPOLIECCHI, MCIONb3YS
MpaByJia CIOKEHUs CUIT (BAOJb OHOM MpsAMOi), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, MpaBUIO paBHOBeCUs! pbluara (0J10Ka), «30510TOE MPaBUIO» MEXaHWKH,
3aKOH COXPaHEHMsS] MEXAaHMYECKOW DJHEpPruM, IpH STOM JaBaTh CJOBECHYIO
(GbopMyJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTH4YeCKoe BhIpaKeHHE;

O0OBACHATh (DU3UUECKHe SIBIIEHMS, MPOLECChl U CBOWCTBA TeJ, B TOM 4YHUCJIE W B
KOHTEKCTE  CHTyalUud  IPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISIBIATH
MPUYMHHO--CJIeICTBEHHbIE CBA3H, CTPOUTH OOBsICHEHHE U3 |—2 JTOrMYeCKHX ILIaros ¢
ornopoil Ha 1—2 W3y4yeHHBIX CBOWCTBA (M3MYECKUX SABICHHUH, (PU3MYECKUX 3aKOHA
WITH 3aKOHOMEPHOCTH;

peiiath pacy€THble 3afauu B 1-2 JNeHCTBHSA, MCMONb3ys 3aKOHbl U (OPMYIIHI,
CBsI3bIBalOLIMe (DU3MUECKHe BEJIWYMHBI: HAa OCHOBE aHajW3a YCJIOBHS 3aJa4M
3aIMCHIBATh KPATKOE YCIIOBHE, MOJCTABIATh (PU3UYECKHe BEeJUYUHBI B ()OPMYJIBI U
IPOBOAUTH Pacu€Thl, HAXOIUTH CIIPABOYHbIE JaHHBIC, HEOOXOAMUMBIE [UIS pEeLICHUs
3aj1a4, OLIEHUBATh PEATUCTHIHOCTh MOMYyYeHHONH (PU3NUECKOI BETUIUHBI;
pacro3HaBaTh MNpoOJieMbl, KOTOpble MOXHO PELIMTh MPH MOMOIUM (BU3UYECKUX
METO/IOB, B OMNHCAHWM HCCIEJ0BAHUS BBIJEISATH MPOBEPSEMOE MPEeanooKeHHe
(runorte3y), pa3nuyaTbh U HMHTEPIPETUPOBATH TOJYYEHHBIM pe3yJbTaT, HAXOAUTh
OIIMOKH B XOJI€ ONBITA, AENaTh BHIBOIBI MO €r0 pe3yibTaTam;

MPOBOAMUTH OMNBITHl MO HaOMOAeHMIO (U3NYECKUX SBICHUH WM (U3HYECKUX
CBOMCTB Tell: (hOopMyJTMpOBaTh MPOBEpsieMble MPeANoN0KeHHs, COOUpaTh YCTAaHOBKY
U3 TpeUIOKeHHOro 00O0py/I0BaHMs, 3alMChiBaTh XOJ OMbiTa U (OpPMYIHpPOBaThH
BBIBO/IbI;

BBITTOJIHATE MIPSIMbIE M3MEPEHHUs PACCTOSTHHSI, BpDEMEHH, MAcChl Tejia, 00bEMa, CHIIbI U
TeMIepaTypbl ¢ UCMOIb30BAHUEM AHAIOTOBBIX M LIM(POBBIX MPUOOPOB, 3aNKUCHIBATH
MmokasaHusi MpuOOpPoOB ¢ y4ETOM 3a/1aHHON a0COMOTHOMN MOTPELIHOCTH H3MEPEHNUIA;
MPOBOAMUTH UCCIIEJOBAHHE 3aBUCUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT APYroii ¢
MCTIOJIb30BAHMEM  MPSAMBIX  M3MEPEHUH  (3aBUCHUMOCTH TYTH  PaBHOMEPHO
ABHIKYILErOCs Tella OT BPeMEHHM JIBH)KEHMSI Tesla, CUJIbI TPEHHS CKOJIBKEHHUs OT Beca
Tena, KayecTBa 0OpabdOTKU MOBEPXHOCTEH Tel M HEe3aBUCHMMOCTH CHWJIbI TPEHHS OT
MJIOLAM CONPUKOCHOBEHHUS TeJ, CHJIbl YNPYrOCTH OT YUIMHEHWS [PYXKHHBI,
BBITAJIKMBAIOLIEH CHIIBI OT 00BbEMA MOTPYKEHHON YacTU Tella W OT TIUIOTHOCTH
KUIKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH Tefa, OT TIIyOWHBI, HA KOTOPYIO
MOTPY)KEHO Te0, YCIIOBUM IIaBaHUs Tell, YCJIOBUI paBHOBECHS pblyara W 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHMU Y4eOHOro HCClIeOBaHHUS, COOUPATh YCTAHOBKY H
BBITIOJIHATE U3MEPEHHUs, CIeNys MPEeII0KEHHOMY IIaHy, GUKCUPOBATh pe3ysIbTaThl
IMOJIy4Y€HHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BHUJIE MPEUIOKEHHBIX TaOIUL U
rpaduKoB, JiesaTh BHIBOJIBI 110 pe3ysibTaTaM UCCIe0BaHHMS,



e IIPOBOAMTL KOCBEHHBbIE M3MepeHHs (u3nyHecKux BeIUYMH (IJOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOro Teja, CUlla TPEHUsS CKOJIBXKEHMs, [aBJICHHE BO31yXa,
BBITAJIKUBAIOLAs8 CuWja, JEWCTBYIOIIAss Ha TMOTPYyXKEHHOE B JKUAKOCTh Telo,
KO3((DULIMEHT MOJIEe3HOTO JCHCTBHS MPOCTBIX MEXaHU3MOB), CIe1ys NPeI0KEHHON
UHCTPYKLMHU: TPUH BBINOJHEHWH HW3MEpeHUH cobupath OSKCNEPUMEHTAIBHYIO
YCTAHOBKY U BbIYMCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBI;

o coOmoaate IMpaBW/ia TeXHUKH Oe30MmacHOCTH mnpu pabore ¢ J1abOPAaTOPHBIM
000pyiI0BaHUEM;

e YKa3blBaTh NPUHLMIIBI JEHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTHHAMOMETP, COOOIIAIOIKeCs COCY/Ibl, OapoMeTp, pbivar, MoABHIKHBINI
1 HEeIOJIBU)KHBIM 0JI0K, HAKJIOHHAS MJI0CKOCTD;

e XapaKTepU30BaTh NPUHIUIBI JECHCTBUS M3YHYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOpPOH Ha WX OMMCAaHUS (B TOM 4YMCje: MOALIUMHUKH, YCTPOHWCTBO
BOJIOTNPOBOJIA, THIAPABIMYECKUI MIPecc, MAaHOMETp, BBICOTOMEp, MMOPLIHEBOM HAcoc,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUN M HEOOXOAMMBbIE
Guzryeckue 3aKOHbI U 3aKOHOMEPHOCTH;

e TIPUBOJAUTH IpUMEPbl (HAXOAWTh HMH(POPMALHUIO O NpUMEpax) MNPAKTUYECKOro
MCIOJIb30BaHUSl (DM3WYECKUX 3HAHWI B TOBCEJHEBHOM JKM3HU AJsl obecrnedeHus
0e30macHOCTH mnpu OOpallieHuH ¢ TNpubopaMu KW TEXHUUYECKHMMH YCTPOHWCTBAMH,
COXpaHEHUs 37I0pOBbS W COOJIOJEHUS HOPM 3KOJIOTMYECKOro IOBEIECHHUS B
OKpyXKarollen cpenue;

e OCYLIECTBISITH OTOOP MCTOYHMKOB MH(popmalu B MHTepHeTe B COOTBETCTBUM C
3aJJaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBE HUMEIOILIMXCS 3HAHUH W IYTEM
CpaBHEHHUSl Pa3IMYHBIX MCTOYHMKOB BBIAENATh MH(MOPMALMIO, KOTOpas SBISETCs
[IPOTUBOPEYUBON UITU MOXKET OBbITh HEAOCTOBEPHOM;

e UCMOJIb30BaTh MPH BBHITIOJHEHUWHW Yy4eOHBIX 3aJaHUM Hay4YHO--IOMYJISAPHYHO
aUTEPaTypy (U3MUECKOro COAEpKaHUs, CIpaBOYHbIE MaTepHabl, PECYpPChl CETH
WUutepHer, BiIafeTh MNpUEMAMHU KOHCIIEKTHPOBAaHUS TEKCTa, Mpeodpa3oBaHus
MH(pOpPMaLMU U3 OHOH 3HAKOBOW CUCTEMBI B IPYIYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHUE MTHChMEHHbBIE H YCTHBIE COOOLLEHHS Ha OCHOBE 2—3
WCTOYHUKOB MH(OpMaLUK (U3NYECKOTrO COJIEpX aHus, B TOM HHUCIE MyOJUYHO
JieNlaTh KpaTKue COOOILEHHs O pe3yibTaTaxX MPOEKTOB WK y4eOHbIX MCC/Ie/I0BAHNH,
MpU 3TOM TI'PaMOTHO MCIMOJb30BaTh HM3YyUYEHHbIH MOHATUWHBIA amnmnapar Kypca
(hU3MKH, CONTPOBOIKIATH BLICTYIJICHUE MTPE3eHTALUEN;

e IIPH BBINOJIHEHWH y4eOHBIX NMPOEKTOB U MCCIIEOBAHUIN pacnpeneaTh 00A3aHHOCTH
B I'pyIllie B COOTBETCTBUHM C MOCTABICHHBIMH 3aJa4aMH, CJIEIMTh 3a BBINOJHEHHUEM
njaaHa AeWCTBUH, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIal B JIEATEIbHOCTb
rpyNIbl, BHICTPaMBaTh KOMMYHHKATHBHOE B3aWMOJEWCTBHE, Y4YMTHIBasi MHEHHE
OKPYKAFOLIHX.

K koHIly oOyuyeHus B 8 Kjacce npeaIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

OTpaxaTh C(HOPMUPOBAHHOCTH Y OOYHAOLIUXCS YMEHHUH:



MCIIONIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIeKYJI, TeIJIOBOe ABH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BeIEeCTBa, KPUCTAUTHYECKHE ¥ aMopdHbIe TeJa,
HACBILICHHBIH M HEHACBILIEHHbIH Map, BIAXHOCTb BO3AyXa, TeMIlEpaTypa,
BHYTPEHHsS1 SHEPIHs, TEIUIOBOW JBHIaTellb, JIEMEHTAPHbIN 3NEKTPUUECKUI 3apsi,
3JIEKTPUYECKOe TI0JIe, NMPOBOJHUKH U AUDIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKUM
TOK, MAarHUTHOE TIOJIE;

pa3nuuaTh SBIeHHs (TErJOBOe paclIMpeHUEe W C)KaThe, Terionepeaaya, TEMJI0BOe
paBHOBecHe, CMayMBaHHUe, KalWIISIpHbIE SBICHUS, WCIIApEHUE, KOHAEHCALMs,
MiIaBleHHe,  KpUCTaanu3auus  (OTBepAeBaHWE), KUICHUE,  Tervlornepeaaya
(TeTIONPOBOIHOCTh, KOHBEKILIMS, U3yUEHUE), JIeKTPHU3alus Tell, B3auMOIEeHCTBHE
3apsioB, JIEWCTBUS 3NIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHWe, B3aUMOIEHCTBHE
MarHuTOB, J€HCTBUE MAarHUTHOTO I0JI1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHAYKUMS) 1O ONUCAHUID HUX XapakTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLUX JaHHOE (PU3UUYECKOe SBIIEHUE,;

pacro3HaBaTh NPOsIBJIEHHE H3YUEHHBIX (PU3NUECKUX SBICHUH B OKPYIKAIOILIEM MHUDE,
B TOM 4Yucle (U3MYECKUEe SBICHHS B IPUPOJAE: MMOBEPXHOCTHOE HATSHKEHHE W
KanWIISpHBIE SIBJICHUS B TMpHUpOJe, KpUCTaulbl B mpupone, usnydenwe Cosnia,
3aMep3aHue BOJOEMOB, MOpCcKHe Opu3bl, 0Opa3oBaHHe POCHI, TyMaHa, HHes, CHera,
JNMEKTPUYECKHe SBIEHUS B arMocdepe, 3MEKTPUUECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE T1oJje 3eMId, Jpeid MoIocoB, pojib MATHUTHOTO MMOJIS Ui KM3HH Ha
3emiie, NONAPHOE CUSHKE, IPH YTOM IIEPEBOIUTH NMPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIZICNIATH CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (DU3MUYECKUX SIBIICHMIA;

ONUCHIBaTh HM3y4YEeHHbIE CBOCTBA Tel W (HU3MYECKHE SIBIECHUS, MCIOJb3YH
(hr3uveckue BeNMUYMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJUYECTBO TEIJIOTHI,
yaenbHas TENja0EMKOCTh BEILUECTBa, YJE/IbHas TerloTa IUIaBIeHHUs, YAellbHas
Terjora napooOpa3oBaHUs, yAelbHas TEMJIOTa CrOpPaHUsl TOIUINBA, KOIDOUIMEHT
MOJIE3HOr0 JEHCTBHs TEIJIOBOM MalllMHbI, OTHOCHTEIbHAs BIIAXHOCTh BO3/IYXa,
JNIEKTPUUECKHH 3apsj]l, CHJIa TOKa, DJIEKTPHUECKOe HamnpsyKeHHe, CONMPOTHUBICHHE
NpPOBOJIHAKA, YIE/IbHOE CONPOTHUBIEHHE BellecTBa, paboTa W  MOULIHOCTH
3NIEKTPUHECKOrO TOKa), MPH OMMCAHUMU MPABUIBHO TPAKTOBATH (DU3HUYECKHH CMBICI
MCIIOJIb3YeMBIX BEJTUUUH, 0003HAUEHHUS ¥ €AUHULBI (PU3HUECKUX BEJIMYNH, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOLIME J1aHHYIO (DU3UYECKYIO BEIMUUHY C APYTHMHU BEJIMYHHAMH,
CTPOMTH rpauKy U3yUEeHHbIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUYNH;
XapaKTepu3oBaTh CBOHcTBa Tel, (GU3HYECKHE SBICHHUS M MPOLECCHI, HCMOJb3Ys
OCHOBHBIE TMOJIOXKEHHSI MOJIEKYJISIPHO--KMHETUYECKOH TEOPHUH CTPOEHHS BEIIeCTBa,
MPUHLMUIT CYNEpro3ULMU Tosiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs
3apsiza, 3akoH Oma Ui ydacTka uenw, 3akoH J[xoyns—JleHua, 3akoH coxpaHeHus
3HEPruM, NPU 3TOM J1aBaTh CIOBECHYIO (JOPMYJIHMPOBKY 3aKOHAa M 3alMCHIBATH €r0
MaTeMaTU4YecKoe BhIpaXKeHHe;

00BSCHATH (hU3MYECKHe NMPOLEeCcChl M CBOMCTBA TeJl, B TOM 4YHCIE W B KOHTEKCTE
CUTyaUun MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKHX I1aroB ¢



ornopoi Ha 1-2 u3yuyeHHbIX CBOMCTBA (PU3MYECKUX SIBICHUH, PU3UYECKHX 3aKOHOB
WM 3aKOHOMEPHOCTEHH;

pemath pacu€THble 3aJaud B 2—3 JEHCTBHs, MCIOJNb3YS 3aKOHBI M (OPMYJIb,
CBsA3bIBaloLlMe (U3MUECKHe BeJIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUSA 3a/a4u
3aMKMChIBATH KPATKOE YCIIOBHE, BbIABISTh HEIOCTATOK JaHHbIX Ul PELIEHHUs 3a1a4H,
BbIOUpaTh 3aKOHBI U (hOpMYJibl, HEOOXOAMMBIE sl €€ pelleHUs, TPOBOAUTH Pacu&éThl
M CpaBHMBATh I[I0JIy4eHHOE 3HaueHue (U3MYECKOH BEIMYMHBl C H3BECTHBIMH
JTAaHHBIMHU;

pacrno3HaBarh Ipo0JieMbl, KOTOpPble MOKHO pEIIMTh MPU MOMOLUM (U3UYECKUX
METOJOB, WCIMOJIb3ysl OMNUCAHWE  MCCIEeAOBAHUS, BbIIEIATH  [POBEPSIEMOE
NPEANOJIOKEeHHe, OLEHUBATh IMPaBUIBHOCTb MMOps/IKa MPOBEJEHUs HCCIIe/I0BaHus,
JieJ1aTh BbIBO/IbI;

MPOBOAUTH OMNbITbI MO HaOMOACHUIO (GU3MYECKMX SBICHUM WIM (PUIHUECKUX
CBOMCTB Tej (Kanu/UISIpHBbIE SIBI€HMS, 3aBUCUMOCTbH JaBIEHHS BO3JlyXa OT €ro
00b€Ma, TemmepaTypbl, CKOPOCTH TMpOLEcca OCThIBAaHMS M HAarpeBaHUs IIpH
M3JIydeHUMM OT LBeTa Mu3jydaroiieil (IMorjoiarnieid) MoBEPXHOCTH, CKOPOCThH
MCIIapeHUs] BOJbI OT TeMIepaTypbl JKMAKOCTH M IUIOLAAM €€ I[OBEpXHOCTH,
3JIEKTpU3alus Tell U B3aUMOJEHCTBUE IJEKTPUUYECKUX 3apsi0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yalW3allkisi MAarHUTHBIX MOJEH MOCTOSHHBIX MarHuTOB,
JENCTBHUSI MAarHUTHOIO M0Jsl Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIaTeNs TMOCTOSHHOIO TOKa): (opMyaupoBaTh IMpOBEPSIEMbIE
NPEeaIoNoKeHUuss, coOupaTh YCTaHOBKY M3 [PEAJIOKEHHOro 000pyaoBaHMs,
ONMCBIBATH X0/ OMbITa U (OPMYJTUPOBATH BbIBOJIbI;

BBIMIOJHATG NpPSIMbIE U3MEPEHHUS TeMIlepaTypbl, OTHOCHUTENbHOM BJIAXKHOCTH
BO3/lyXa, CUJIbl TOKa, HAMpsKEHHs] C UCIOJIb30BaHWEM aHaJOroBbIX MPUOOPOB U
JaTYUKOB (PU3NYECKUX BEIMYMH, CPaBHUBATH Pe3yJIbTaThl U3MEPEHUH C Y4ETOM
3a/laHHOM abCOJIIOTHOM MOrPeIHOCTH;

MPOBOJMTH MCCJIeI0BaHKE 3aBUCUMOCTH OJHOM (hU3MUECKOi BEIM4YHMHBI OT APYTOM ¢
MCIIOJIb30BAaHUEM MPSIMbIX M3MEpPEHUM (3aBHCUMOCTb COIPOTHUBIIEHHs MPOBOAHHMKA
OT €ro JUIMHBI, IUIOLAAU I[ONEPEeYHOro CeYEHUss M YJEJIBHOIO0 COMPOTHBICHHS
BELLECTBA MPOBOJHMKA, CUJIbl TOKA, UAYLIEro Yyepe3 NPOBOJHMK, OT HAIPSIKEHUsS Ha
MPOBOJHUKE, HCCIIEJ0BAHUE IIOCIEJ0BATEIIBHOIO M MapajleIbHOI0 COEAMHEHHMH
MPOBOJHUKOB): IUIAHUPOBATh MCCIEIOBaHUE, COOMpaTh YCTAaHOBKY M BBINOJIHSATH
U3MEpPEeHHUsI, CleAys NPeAIOKEHHOMY IU1aHy, GUKCUPOBATh pe3yJIbTaThl M10Jy4YEeHHOM
3aBUCUMOCTM B BuJe Tabiull M rpadukoB, [aenaTb BBIBOJABI 10 pe3ylibTaTam
McCre0BaHus;

MPOBOJAUTH KOCBEHHbIE U3MEpEeHUs] QU3MUECKUX BEIWYHMH (yHesbHas TEMIOEMKOCTh
BELIECTBa, COMPOTUBIIEHHWE MPOBOJAHMKA, paboTa U MOLIHOCTH 3JIEKTPHYECKOTO
TOKa): IJIaHUPOBATH W3MEPEHHUs, COOUPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, Clle/lysl
NPe1I0KEHHON MHCTPYKLIMH, U BbIYUCIATH 3HA4EHUE BEJIMYHHbI;

coOyolaTh MNpaBUia TEXHUKHM Oe30macHOCTH Mpu pabore ¢ 1abopaTOPHBIM
000py/iI0BaHUEM;



XapaKkTepu30BaTh TMPUHIUIMBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEeXHUYECKHX
YCTPOMCTB C OMOpPOi Ha WX OnucaHus (B TOM 4YUCIE: CUCTEMa OTOIUIEHHS JIOMOB,
HIPOMETpP, MapoBas TypOMHA, aMIepMeTp, BOJILTMETDP, CYETUMK 3IEKTPHYECKOH
SHEPruH, 3JIeKTPOOCBETUTENbHbIE MMPUOOPBI, HArpeBaTelbHbIE 3IEKTPONPUOOPHI
(mpuMepsbl), dMEKTpUUECKHe MPeOXPaHUTENH, JIEKTPOMArHuT, 3JeKTpOABUraTelb
MMOCTOSHHOTO TOKa), HMCIOJIb3ys 3HAHUS O CBOMCTBAX (U3UYECKHX SBIEHUH H
HeoOXoauMble GU3NYEeCKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENbHBbIE MPUOOPHI MO
cXeMaM M CXEeMaTHYHbIM pUCYHKaM (KUAKOCTHBIM TepMOMeTp, TepMoc,
NICUXPOMETP, TUIPOMETP, JBUraTellb BHYTPEHHEro0 CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIATb CXEMbl 3JIEKTPHUYECKHMX Lierned ¢ MOCHe[0BaTebHbIM U
napaujielnbHbIM COEJAMHEHHEM 3JIEMEHTOB, pa3jiM4yas YCJIOBHble O00O3Ha4YeHuUs
3JIEMEHTOB JIEKTPHUYECKUX LIETICH;

MPUBOJUTH MNPUMEpPbl (HAXOAUTH HHPOPMALMIO O MpHUMepax) MPaKTHYECKOro
UCIONIb30BaHUsl (DU3MYECKUX 3HAHUKW B MOBCEAHEBHOM XHU3HMU I oOecriedyeHus
0e30MacHOCTH TpH OOpallleHuu ¢ MpudopaMM M TEXHUUYECKHMMH YCTPOHCTBaMH,
COXpaHeHMs 3/I0pOBbSi W COONIOJIEHUS HOPM 3KOJOIMYECKOro MOBEICHHsS B
OKpY KarolleH cpelie;

OCYILLIECTBISITH MOMCK HMH(popManmMu ¢usnudeckoro cozaepkanusi B Murepuere, Ha
OCHOBE HMMEIOIIUXCSA 3HAHUN W MYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHHKOB
BBIAEIATE MH(POPMALHMIO, KOTOpas SIBISETCS MPOTUBOPEYMBON MU MOXKET OBITh
HEeJI0CTOBEPHOM

UCIIOJIb30BaTh TPH  BBINOJHEHHM Y4YeOHBIX 3aJaHWil  HAYYHO--NOMYJISPHYIO
auTeparypy (GHU3MUECKOro cojaep)KaHHs, CIPaBOYHbIE MaTepUalbl, Pecypchbl CETH
WNutepHer, BnageTb MNpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHUs
UHGOpPMaLIMK U3 OJITHOH 3HAKOBOHM CHCTEMBI B JIPYIYIO;

co3zaBaTh COOCTBEHHbIE NMHUCbMEHHbIE U KpaTKHE YCTHble cooOlieHus, 00001as
HHGOPMALIHIO U3 HECKOJIBKMX UCTOYHUKOB (DU3HUECKOTO COAEPIKaHUS, B TOM YHUCIIE
nyOJMYHO TMPEeACTAaBISATh pPe3yJbTaThl [POEKTHOW MIM  HMCClIeI0BaTEIbCKOM
NEATEeIbHOCTH, MpPH OTOM TIPAMOTHO MCIOJIB30BaTh HW3YUYEHHBIH IOHATHHHBIH
anmnapar Kypca (pU3MKH, CONMPOBOKAATH BBICTYTIJIEHUE Mpe3eHTalueH;

NpU BBIMOJHEHUH Y4eOHBIX MPOEKTOB M HCCiIeJOBaHUN (U3UYECKHX MPOLECCOB
pacnpeaessTh 00513aHHOCTH B IPYIINE B COOTBETCTBUM C MTOCTABICHHBIMH 3a/1a4aMu,
CIe/INTh 3a BBIMIOJIHEHWEM IUlaHa JEWCTBUH U KOPPEKTUPOBAThH €ro, aJeKBaTHO
OLIEeHMBaTh COOCTBEHHBIW BKJIaJ B JICATENIBHOCTh IPYINbl, BBICTPAUBATH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, NIPOSBIISAS FOTOBHOCTD pa3pelaTh KOH(IUKTHI.

K koHuy oOy4eHus B 9 KJacce npeJMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE /10JKHbI
oTpaxaTh C()OPMUPOBAHHOCTD y 00yHaIOILUXCS YMEHHU:

MCIIOJIb30BaTh MOHATHS: CHCTEeMa OTCYETa, MaTepualibHas TOYKa, TPAEeKTOpHs,
OTHOCHTENIBHOCTh ~ MEXaHWYECKOro  JBWKeHHs,  aedopmauus  (ympyras,
jgacTU4eckas), TPEHHE, LEHTPOCTPEMUTENILHOE YCKOPEHHME, HEBECOMOCTh |
neperpys3KH, LEHTpP TSHKeCTH, abCOMOTHO TBEPAOE TeNo, LEHTP TSHKECTH TBEPAOTO



Tela, paBHOBECHE, MeXaHWYecKMe KonebaHWs M BOJIHBI, 3BYK, MH(pa3sByK H
YIBTPa3BYyK, 3JEKTPOMArHUTHbIE BOJIHBI, ILIKajla 3A€KTPOMAarHUTHBIX BOJIH, CBET,
GJIM30PYKOCTh M JIalIbHO30PKOCTh, CIEKTPhl MCIYCKaHWSI W MOIIIOIIeHHs, alboa-,
OeTa- U raMMa-u3Iy4eHUs, U30TOIbI, si/IepHasi IHEPreTUKa;

pa3nu4yath siBJIeHUs (paBHOMEpPHOE M HEepaBHOMEPHOE NPSIMOJIMHEHHOE IBHKCHHE,
PaBHOYCKOpPEHHOE  TPAMOJMHEWHOe JBHXKeHUe, CBOOOJHOE IIaJieHHe  Tel,
paBHOMEPHOE [BM)KEHHE [0 OKpPYKHOCTH, B3aMMOJEHCTBHE TeJI, PEaKTHUBHOE
NIBHIKEHHUE, KoyebaTenbHOe NBHKEHHE (3aTyxalollde W BhIHY)K/ICHHBIE KojeOaHus),
pe30oHaHC,  BOJHOBOE  [BWKEHHE, OTpakeHHe  3ByKa,  MpAMOJIHHEHHOe
pacmpocTpaHeHHe, OTpa)KeHHue U I[IPeIOMJIEHUE CBETa, I[I0JIHOE BHYTPEHHEE
OTpa)keHHe CBeTa, pa3liokeHHe Oenoro cBeTa B CIEKTP M CJIOXKEHHE CIIeKTpajlbHbIX
I[BETOB, JIUCIEPCUSl CBeTa, EeCTeCTBEHHAas paAuOaKTUBHOCTb, BO3HUKHOBEHHE
JTUHEWYaTOro CIEeKTpa M3Iy4eHHs) MO0 ONHMCAHHIO MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OITIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NUECKOE SIBJIEHUE,

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJIEHUH B OKPYIKAIOIEM MUPE
(B TOM uucie (u3MUecKue SBIEHUS B MPUPOJE: NPUIMBBI U OTIHMBBI, ABUKEHHUE
nnaHer CONHEYHOM CHUCTEeMbl, pEaKTHMBHOE JBU)KEHHME JKHUBBIX OpraHuM3MOB,
BOCIIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, LyHaMH,
5X0, llBeTa TeJl, OINTHYECKHUe SBJIEHHs B NpUpoje, OMOIOrHYecKoe IEeHCTBHUE
BUUMOT0, YJIbTPa(UONETOBOIrO W PEHTIEHOBCKOrO W3JIyYeHUH, €CTeCTBEHHbIMH
paauOaKTUBHBIM ()OH, KOCMHYECKHE JIy4H, PaJAMOaKTHBHOE HU3JydeHHEe MMPHPOIHBIX
MUHEpAJIOB, JeHCTBHE PaJAMOAKTHBHBIX H3Iy4eHHH Ha OpPraHu3M 4elloBeKa), NpH
3TOM [E€PEBOAUTh NMPAKTHYECKYH 3a1ady B y4eOHYI0, BBIIENATH CYLIECTBEHHBIE
cBoMcTBa (NMpU3HAKK) U3NUECKUX SIBICHHUH;

OIMCBIBATL H3y4YeHHbl€ CBOWCTBA Tel M (U3MYECKHE SBICHHSA, HCHOJb3Ys
dusznyeckue BeJWYUHBI (CpedHsis W  MIHOBEHHas CKOpOCTh Tejla IIpH
HEPaBHOMEPHOM JBHKEHUH, YCKOpPEHHE, MepeMelleHHe, MyTh, yrioBas CKOPOCTb,
CHJIa TPEHMsl, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOpeHHEe CBOOOIHOrO MajieHH s, BeC
Teja, WMMIYJIBC Tejla, WMITYJIbC CHJIBl, MeXaHWdeckas paboTa u MOLIHOCTb,
MOTEHLMAbHAsE JHEprusi Tena, [MOJHATOrO HaJ TOBEPXHOCTBIO  3E€MJIH,
MOTEHLMAIbHAs JHEPrusi CKATOW = MPYKUHbBI, KWHETHYECKas DSHeprus, I0JHas
MeXaHW4YecKas SHeprus, Mepuoja U 4acToTa KojedaHWi, JJIMHA BONIHBI, POMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTellb IpPEeNOMIEHHs Cpeibl), MNpH
ONMKUCAaHWUM TMPaBUJIbHO TPAKTOBaTh (PU3MHYECKUH CMBIC] HMCIONB3YEMBIX BEJIMYHH,
0003HaYeHHsT W eAMHMIBI  (U3MYECKHX  BEJMYMH, HAXoauTh  (opMmylbl,
CBSI3bIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH BeIMYMHAMH, CTPOHUTDH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETHYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (HU3HYECKHE SBIEHHS M IPOLECCHI, MCIOIb3Ys
3aKOH COXPAaHEHWS DJHEPruH, 3aKOH BCEMUPHOI0  TATOTCHHS, INPHHIUI
CyNepro3uLMU CHJI, IPUHLKMI OTHOCHTe bHOCTH ["anuies, 3akoHbl Hbl0TOHA, 3aKOH
COXpaHeHHs WMITyTbca, 3aKOHbl OTPaKe€HHs M TPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHUsI 3aps0BOI0 M MacCOBOrO 4HMCEN MpPHU SIICPHBIX PeaKUMsX, MpH 3TOM



J1aBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBAaTh €ro MaTeMaTH4YecKoe
BbIpAXKEHUE;

OOBACHATL (U3UYECKHE MPOLIECChl U CBOWCTBA Tejl, B TOM YHUCJIE W B KOHTEKCTE
CUTyallHii  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BbIABIATh MPUYHUHHO--
CJI€JICTBEHHBIE CBSI3U, CTPOUTh O0OBICHEHHUE U3 2—3 JIOTHYECKUX LIAroB ¢ ONMOPOH Ha
2-3 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SBIEHUH, (U3MYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajauyd (ONMMparoIIMecs Ha CHCTeMy M3 2-3 ypaBHEHHI),
MCIIONIB3YS 3aKOHBI U (DOPMYJIbl, CBSI3bIBAOIINE (DU3MUECKHE BEIMYHUHBI: HA OCHOBE
aHajM3a yCJIOBHS 3aJauyd 3alUChiBaTh KPAaTKOE YCIOBHE, BBHISBIATH HEIOCTAOIINE
UKW W30BITOYHBIE MaHHbIE, BbIOMpATh 3aKOHbI M (OPMYJIbl, HEOOXOIUMBIE LIS
peleHusi, TPOBOAMTH pPACUYETHl M OLIEHMBATH PEATUCTHYHOCTH MMOJYYEHHOIO
3HaYeHHus (PU3NYECKON BEJIUUHHBI;

pacro3HaBaTh MpoOOIeMbl, KOTOpPbIE€ MOKHO PELIMTh TMpPU TOMOIIM (DU3UUYECKHX
METOJIOB,  HCIOJIb3Ysl  OMNHMCaHWE  HUCCIEJ0BaHUsl, BBIACISATH  [POBEpSEMOe
MpeArnoIoXKeHne, OLEHUBATh MPABUIBHOCTh MOpsIKa MPOBENEHUs HCCIIeI0BaHMS,
JIeNaTh BBIBOIbl, UHTEPIPETUPOBATH Pe3yJIbTaThl HAOIIOEHUH U OIBITOB;
MPOBOAMUTH OMBITHI MO HAOMIOAECHUIO (U3MYECKUX SABICHMH HIH (GU3NYECKHUX
CBOMCTB Tesl (M3yueHHe BTOporo 3akoHa HbloTOHa, 3aKkOHa coXpaHeHHs YHEpruu,
3aBUCUMOCTh Tepuoja KoneOaHui NpyKWHHOrO MasTHUKa OT MacChl Ipy3a H
MECTKOCTH TIPYXKUHBI M HE3aBUCUMOCTBH OT aMIUIMTY/bl MalbiX KoJeOaHu,
NMpsSAMOJIMHENHOE pacnpOCTpPaHEHHE CBeTa, pas3liokeHue Oenoro ceera B CHEKTP,
M3yueHHe CBOMCTB M300pa)KeHUs] B IIOCKOM 3epKajie M CBOWCTB H300pakeHus
npeamera B cobuparoiiei uH3e, HaOII0AeHHE CIIOLIHBIX U JIMHeHYaThIX CIEKTPOB
M3JTyYeHHs): CaMOCTOSTEIbHO cOOMpaTh YCTAHOBKY M3 H30bITOUHOro Habopa
000pyI0BaHUsl, ONUCHIBATH X0 OTbITA U €ro pe3ybTaThl, HOPMYITHPOBATh BHIBOIBL;
MPOBOJUTH MPU HEOOXOAMMOCTH CEpPHIO MPSMBIX U3MEpeHHit, ompeenss cpeaHee
3HauUeHHEe M3MepseMol BelWduHbl ((hOKyCHOEe paccTosiHUe COOMparoIel JIHH3BI),
000CHOBBIBaTh BbIOOpP criocoba u3MepeHus (M3MepUTEILHOro npubdopa);

MPOBOJUTH MCCIIeIOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIUYHH C MCIOJb30BaHHEM
MpSIMbIX M3MEPEHHUHl (3aBMCUMOCTb MYTH OT BpPEMEHHM IPU PaBHOYCKOPEHHOM
ABWKEHUW 0e3 HauvalnbHOM CKOpPOCTH, Mepuoja KojieOaHui MaTeMaTH4YeCKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yrjia OTPa)K€HUs CBETA OT yriia NmaieHus U
yria  TpeJoMJIeHMss OT  yrjla najeHus): [UIaHWpOBaTh  HCCJEN0BaHHE,
CaMOCTOATEJIbHO cOOMpaTh YCTAHOBKY, (UKCHPOBATH pPe3yabTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3UYECKHUX BEJIUYMH B BUAe Tabaull U rpadMKoB, 1eNaTh BbIBOILI 110
pe3ysibTaTaM UCCIeJOBaHMS;

NPOBOJAMTH KOCBEHHBbIE M3MEPEHMs (PU3HYECKUX BEIMYMH (CpenHss CKOPOCTh W
YCKOpEHHUEe Tella [pU PaBHOYCKOPEHHOM JIBUKE€HHUM, YCKOpEHHE CBOOOIHOIO
najgeHust, )ECTKOCTh MPYKUHBI, KOADOULMEHT TPEHUS CKOJIBKEHMS, MEXaHHYeCKas
paboTa W MOILIHOCTb, YacToTa M TMepuoj KoneGaHWH MaTeMaTH4ecKoro M
MpY’>KMHHOTO MassTHUKOB, ONTHYECKas CHJa COOMPAIOLLIEH JHMH3bI, paJIlOaKTUBHBIN



(on): nnaaHMpoBaTh H3MepeHHs, COOHpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITOJIHATE U3MEPEHUS, CIeNysl NMPeAIOKeHHOW UHCTPYKLMH, BBIUUCIIATL 3HAUYCHHE
BEIMYHWHBI W aHaJU3MpPOBaTh TOJY4YeHHbIE pe3yabTaThl € Y4ETOM 3a/aHHOM
MOrPEeLIHOCTA U3MEPEHUI;

coOroaTh MpaBUlla TEXHHUKH OE30MacHOCTH TpH pabore ¢ sabopaTOpHBIM
000py10BaHUEM;

pasiu4aTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENei: MaTepualibHas
TOYKa, abCOJIOTHO TBEPIOE TE0, TOUEUHBbIH MCTOYHHMK CBETa, JTyd, TOHKAas JHMH3a,
IIaHeTapHas MOJIe/Ib aTOMa, HyKJIOHHasi MOJIe/lb aTOMHOI'O SIAPa;

XapakTepu30BaTh MNPHUHLIMIbBI JEWCTBUS H3Y4YEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C ONOpPOM Ha WX ONUCaHWs (B TOM 4HCJe: CHOUAOMETP, HATYUKH
MOJIOKEHHUS, pACCTOSIHUS W YCKOpDEHHUs, pakeTa, »5XOJOT, OYKH, [EPUCKOTI,
(oroanmapar, ONTHYECKHE CBETOBOIbI, CIEKTPOCKOM, J03UMETpP, Kamepa
Bunbcona), ucronb3ys 3HaHUsSL O CBOMCTBaX (DU3UUECKUX SBICHUH U HEOOXOAMMBIE
(u3uveckre 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXe€Mbl M CXEMaTHYHbIe PpUCYHKH M3YUYEHHbIX TEXHHYECKHUX
YCTPOMCTB, HW3MEPHUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX ITPOLIECCOB IIPH
peleHun y4yeOHO--PaKTUYEeCKUX 3a/lad, ONTHYECKHE CXEMbl Ul IOCTPOEHHS
1300pakeHUH B IJIOCKOM 3epKajie U coOMparoLe TuH3e;

MPUBOAUTbL MpHUMepbl (HAXOAUTh HHGOPMALMIO O TNpPUMEPax) MNPAKTUYECKOTO
MCIOJB30BAaHUS (PM3UYECKUX 3HAHMH B TMOBCEIHEBHOW XHM3HHM Ul oOecreveHus
Oe3omacHOCTH TNpH oOpalleHHH ¢ NMpUOOpaMH U TEeXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs] 3[I0pOBbsl M COOJIOJEHHS HOPM JKOJIOTMYECKOro [OBE/ICHUs B
OKpY Karolleu cpene;

OCYLIEeCTBIIATh MOMCK HHpopMauuu usryeckoro copepxanuss B MuTepHere,
CaMOCTOSITENIbHO (DOPMYJIUPYsSI MMOUCKOBBIA 3aMpoc, HAXOAUTh MYTH OINpeesIeHHs
JIOCTOBEPHOCTH TMOJIyY€HHOW HH(POpPMALMU Ha OCHOBE MMEIOLIUXCA 3HAHWHA |
JOIMOIHUTENBHBIX UCTOYHHUKOB;

WCMOJIb30BaTh IIPU  BBINIOJHEHUHM Y4YeOHBIX 3aJaHMi  Hay4HO--TIOMYJISIPHYIO
UTEPATypy (U3MUECKOro COojAepI)KaHus, CIIPaBOYHbIE MaTepHallbl, PECYpChl CETH
WHuTepHer, BiageTh MNpuUéMaMM KOHCIEKTHPOBAHUS TEKCTa, NpeoOdpa3oBaHus
MH(OPMALIMK U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTb COOCTBEHHBbIE IHMCbMEHHBIE M YCTHBbIE COOOLIEHUSI Ha OCHOBE
MHGOPMAIMKM W3 HECKOJIBKHX HMCTOYHHKOB (DU3MUYECKOTO COnep)KaHus, MyOIWYHO
MPeJ/ICTaBIATh pe3yabTaThl MPOEKTHON WIIM UCCIIEI0BATEIbCKOM e TEIbHOCTH, TIPH
3TOM [PaMOTHO WCMOJIb30BaTh W3YYEHHbIN [OHATHMHBIM amnmnapar Hu3y4aemMoro
pa3zzena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHME IIPE3EHTAlUed ¢ Y4YETOM
0CcOOEHHOCTEH ayINTOPHU CBEPCTHHKOB.



MOIT BOLOHIIQH]
FO191F]L/nroospauy/sdny
MOIT edxaLouIrguq
Y6191 FjL/mroospawyj/sdny
MOIT BM2LOHIIQH]

76 191 F1Z/0ro0spa wwi//-Sdny
MO BALOHIIQHY]
£619] FJL/Nr00Spa i/ Ssdny
MOIT Bi2L0oHIrQH]
FO IO THIL/MI00Spa /- Sdny
MO BOLOHIFQHY]

P6191FIL/MIroospaw//sdny
MOIT edXoLOHIIQHY
F6 101 I L/nroospau//sdny
MOIT eM2LOHIIQUY
6191 t1L/nroosparw//sdny
MOIT BX2LOHIIQHY

19ad Lvad
laH4arrdLegosedoo
(oragoddpun)

araHHOd LIAINE,

amxdonnwed[]  gHArodiHO)|

€1 IFHD 19U "BIfU)) ¢
L 9LOOHLIOI ‘BIIBW ‘BUTIdIH]] €
¢ QUHDKHUEY J0MIIUHBXIJA] i

1L HALIHIITOWHREH H JHHIMNHA]] ¢ 1TER ]

9 Ararreed o 0101

ré BELOAMIE KMHEOLI0D d19H1RI2d.1y €T
BELOITIRE )

C tc

MTHLOCh QUL LOHITOWHRES U JHHNKUE]]
4 B3O8 dUHI0dL) 1’2

BELIMIY HHHIOA L) 0 BHHIYI9) d1aHIIreheHoadd[] "7 1ravee

G Aurarreed on oJoLy

Z KMHRHEOL YOLOW MI9HhABHOHHIE1D9107] €1
[ [IHHh U8 QHUNOOhHEUD il |
Z arodudu o exAeH - BIMEHD 1

edun ordmorexAdxo nuHeHEoU 49 9rrod 29 H BXHEH | LIVERJ

INERTe| anwnediodn u/u
WAL H gorrdreed JHHRIOHIWHE N

H0dEh OHLIILHITOY]

IOVICA L
AUHVHOdUHVI'H AOMOAhULVINAL



OO #1L/nroosparw//sdny
MOIT eX2LOHIIQH]
F61911L/MI00spa W/ sdny
MOIT BM2LOHIrQHY]

MO BMOLOHIIQHY

F6 191 ) L/nroospaty//sdny
MOIT BX2LOUIIQHYg
6101 f)./Mioospatu/zsdny
MOJ BXLOUIIQH]
v6 191 L/mroospa’//sdny
MO]] BAILOMIIQH]
¥6 191 1) L/NIro0ospauy//sdny
MOI] edxa1ouIrouq

F6 191 1) Z/N100spa w;/sdng

cl

89

o™

cl

134

NNV A.I0dII O11 400Vh O9.LDThUIION TG0

gkwodsg dongadacd

EHITBLOALIE KBHhOLAXAWOd] |

q91rod.LHOM HOHITOX{

0I10LY

a9
1’9

Bwadd sonadasaf 9 rovee g

Arrarreed our 0J0LY]

su1doHE BEENOOhHHEXIJA
[TWEHHEXOW U—Ahoa:

JLOOHIIION U BLOQR]

1Y

ol
v

[N

BHIdIHE, "9LIOHITION H BLOQR ] °C IR ]

Arrarreed o1 0101

OIr9L XHH 4
QOHHMKAJIOU BH BERI M HLIONIH JHELOHA]]

aunarger doHdadoonLy

HLOOMITHK m&—.—o:.mmq

HWRERI H HWELOOMITHM "HINRIIAL
UWIrdadaL suHAIgRY ehelrada] | "ouHIIrgR]]

14 4

194

(4 4

'ty

H0£E1 H HILIONIIN ‘1L X197 d9 L dJHHAIgR]] *f IravEe ]

Arrarreed onr 0I0LY]



[ 81 FJ /NI o0spa‘til;/sdng
MOIT eXALOHIIQHY
][ pFL/Nroospaiuy/sdniy
MOJT BXOLOHIrQHY
[ Q[ pJL/MIroospat//sdig
MOIT edoLOHIrQHYq
[ ][ IL/nroospa uij/sdny
MOTIT edOLOHIIQHY

ad[ Q] HJ/nroospati/isdny
MOIT e¥aLouIrgHq
[ Q1 pJ/nTroospaw//sdny
MOIT BMoLOHIrQHYg

192d£53d arlanqarraresosedoo
(draaoddun) alannodiarg

cl

1100ed
amddnuLedy]

AraHarod.LHOY|

9 89

L

8¢

19100ed
0190

40JdEh 0H.LIILHIOY

ANINVAIOdLT O §00Vh O9.LDAhMICON JAT90

swadsg sonadasog

010LY
auHadorgon 22MOIBIYO9() €'¢
EUITRIIALLE KBHROLAMOWO] | o
erooed geHqIr0dLHON KRHITOXE '€

swodg sonadaga g ¢ raveey

Arrareed on 0101

EUIDIATHA KRHLUHIEWOAINAIC, VT
EUHOIGE JI9HLUHIRIA] €
MOL HHMOh UALIMAITE HITHHEOLIO] | 7T

QUL LOUITOWHEEY XU U

errol argHHMKEdRE "TarEdes auxoorudiNalg, LE

BHHII'GE JI9HLHHIBW H IIIILRALINIIE "7 1rdVceg

Arrareed o 0101

1900910d 11 A9EOITId |, A

BELOAIMIE RELIHOED H aUHA0d L) 'l

BHHIIMGE 19490 [, | 1KEe

raunnwediodn

WAL U gorrdreed JHHEBHOHIWHEH H/n aN®

JDOVILA 8



MOI] exoLoHIronq

QupR| {7}/ /MIo0spaTwj/sdny
MO]T eA2LOHIIQHY

MOIT eBM2LOHIIQHY
QBR[| ]/ /NI 00Spa‘tuy/isdny
MOIT eX2LOHIIQHY

OBRE [ fJZ/Niroospa w;/Asdny
MO BMALOHIIQH]
QB ] //NI00SpaTw//sdny
MOIT ed2L0uIrQuq
OBFE[ FJL/NI00Spa /7Sy
MO BX2LOUIQHYg

190d£5d
drgHgIrdLegocedgo
(dragoddun)
arauuodiddrg,

19.L00ed
amIRuLed]]

ranarodinoy]

9

e1ag9 kuHaHed1d0doed 19HONRE R

BHHII'AE J19901949)) *§ IR
Arrarreed o1 0I0LY

I9HIr08 dIMHLIAHIEWOdLIIIE

I
H 21101 QOHLUHIEWOod LI (S ¢

IHIM0™ JITHLHHIEWOALMIIIE H 31°01 JOHLHHIBWOALNIINE, *¢ 1IVER ]

Sl

0v

0l

[ 0¢

0l

1aroged
0.132¢g

HOOEh O4LIIhHIT0Y

Arrarreed o 0101

MAAE TIHIF0H JUNIIhHHEXIJA] 2T

EWHEQAIIOM UNIOhHHEXIA] 1'C

I9HIr0d H BHHEOIINOM JHMIIhHHEXIJA] *T IIER ]

Arrarreed o 010L)

BHHOHRAX0D 1MHONRE, €1
1roL OMELOUITOWHRES 1
KHHEBOUIIO

'l
0J2 190090110 H QMHKHUEL 20MIIhHHBXIA]

BHHOIMAE JHMIIhHHEXI[A] °] e

aunnwediodn

/i g\
WOL H gorarsed JHHRHOHIWHR

DOVILA 6



QRHR | ]/ /NI00Spa iy zsdii

MOJT BX2LOHIIQUYq

Qe[ 1) //NIr00spa ti;/:sdiy
MOIT BdX2LoHIrgHg
. QERE| ]/ /nroospawy//isdny
MOIT BY2LOHIIQHY
QBB ) //MI00Spa )/ SdTy
MOTT BMSLOHIIQHY

QBpR | :j//MI00spatu//sdny
MOJT BMoLOMIrQUY
QBR[| ]/ /NIoosparuy/isdny
MOIT BM2LOHIIQHY]
QBHE | 7] L/NEO0Spa‘iuy//isdiy

LC

[

Ll

Sl

HNINVA.I0dLI O11 §00Vh OH.LOIhHMILON ITI90

Arrareed ou 0101

00BIN -/ BE WIHEH BOdAN

BEUHRXAAT0D QMHIMQ0Q0 U dMHAOLHO] | 19
AIrAT0W HHIMOIBIMQ0090-0HIIrILHAOLIO]] "9 IdVER ]

Arrarreed ou 010LY]

uumead argudary €¢
edirg o1oHWOLR dMHa0dL) /.
WOWOLE BLIED dQUHINIOLION H QUHRIIALID 'S

BHHII'GE 1990 LHRE)] °C ITER ]

Ararreed o11 0I0LY

diyomo g eragd 0101120 QHHINOITER [ 4

1adooudir aUMOORHMLIIO U I9EHHU][ Ty



2 COPQI/NI00Spa-tl//-Sdny|
MOTT BMALOHIrQHY

g [Qe(y/nroospaiuy/sdiy
MOIT ed¥2LOHIgHg

B()2J (/NI 00Spa’ i/ Lsdny
MOIT BMLOHIQHY I

YT LI60)]/Nroospa‘iu;/ sy

MOIT BMOLOUIIQHY
[ [
I
I
[
199dAdad
19.009ed 19100ed
JMaHAIrdLedotedo0 BHHILALH 0130g
amdddnuLNedy]  drgnarodiHoy
sragodpun eLeyy
srgHHOdLMdINE, 4008h 09.LIIhHI'0)]

«e91021M28 HUHA0ALO O KMHATE)
aigHaIreheHoada] [» Ararreed on SHHAMQOQ()
‘19708 UUHEOLO0D XI9H1RIdAIR HLOOHHIQ0D()

BELIIMAE BUHEOL0 d19HIBIad.TY

ITAMDIFOW
QUHBHUNIBLLO U OQUHMNKKLUAI JOHWHRES]

BALOJMIE TTHLOBh JHHMKHUE]]

JroL xiarrew godaweed
aunarraraduQ),, zaN rroged sendoredoge|r

BHLIAIIIY
ouH20d 1o 20H12dMOUY dUITIOTRFIIERN O
‘[MLIGL() "RELOME dHHI0AL))

,edooudn osondararndowen nuHRERNOL
aunararradi(), [aN eLoged endoredoge|r

HILrITOW OI9IIIONOLL O HUHIL'EE XHUMOIhHEU(
QUHBOHII() "BHHBHEOL OIOHRARH I9ITOLA

erooed
geHdrrodiHoy keHroxg “ModA uranadoca

UHAOWEH XU U I9IHHhHIO4 QUMIARUEUD
BEHUHALHE 9HMOhHEU D

irodudn
suHard | -drodudir 0 exARH — BXHEUD

exodA enwa |,

L1

01

ol

1/
N

IIVICA L
AUHVHOdUHVI'H HOHhOdAOI



8/ [ 1eQlJ/NIroospaui//sdny
MO BX2LOHIrQHY

ST 1B /NI 00Spa W /ISy
MOTT edoLoHIrgHYg

33J(e(JJ/MIoospa//sdny
MOIT BM210HIIQUY

0 [20B())/nroospa‘ujsdny
MOTT BAILOHIIQHY
() [ 20B(L}/Nroospa‘w//ssdny
MO eMarourguq

FOB()B(J]/NI00Spa W/ sdniy
MOIT eM2LOHIIQHY
6L 0B(JJ/nroosparur//sdny

goce()J/NIoospau//sdny
MOTT BMILOHIIQHY

JHLOINMEKL BIrK)),,
AWOL OII hRlfRE JHHAMIJJ "BIFAL 03¢ "BIfAL
HOJOBIN M MLODMEL HOLND AINKOW 9EKE))

HIIMKEKL BPIIH ) "EUHALOIKL QHHAIA |

«u1o01Lduk 19rud
QUHRHONAIDI» 9N eLoged sendoredoge]r

edA | HOMeE "U1d0JAduA eIrK)) 1AL
BHELOHTOWHeed eYULdHdaLedeX Mex eru))

BELOMIOH
9ID0OHLOL] ], QWAL OI hBI'BE QUHIIMID ]

«e1ral 0J0Tda81 HIDOHLOIM
aunararadu(y» ¢ay eroged sendoredogeyr

HLDOHLOII 012 Ol BIfal EW29.00
H 1900BW LOhOB ] "BELIAMAE 9LOOH.LOIT |

LBIAL o10rdadL BWI9Q0
aunadamwelq, poN erooed sendoredoger

LBIIAL 190908
ounadanel, ¢aN erooed sendoredooe|r

1roL urooH1doHH edow — eodRIA

gundoH]

L BELOJMIOE
QMHA0dL)) "OHHDKHUAN 0MIIhHHEXIA],,
:Wewal oul eLoged keHIKOdLHOY]

EUHOMKHEY HHOWadg U ULAIL 19hOR

‘uLo0dodd MIHHUITY
‘qro0dox)) -aundxual dondowonaedon
1 20HAOWOHHR] "QUHIMKHEI J0NIIhHHEXIA

9C

¢C

¥C

£C

c

Ic

0¢

61

8l

L1

91

Cl

4

3



Q1 LTepi/nrroospari)/ssdny
MOJT BAOLOHIIQHY
04cTeQl/nroosparwy/isdny
MO edoLoHIrgHq
O/ CTe/nroospatuy/sdny
MO BM2LOHIONY
QB e}/ o0spaw//sdny
MOT] eXoLOHIrQUq

09P [ BQJJ/naoospaw//isdny
MOIT eAILOHIIQHY

MOI BXOLOHIQHY

36q [ BQ/nroospatiu;sdny
MOTT BYOLOUIIOHY

(LB TBQJj/nroospaw//:sdny

MOJT BMILOHIIQHY

S2g [ E(/AY O0SPaTIL £SAnY
MOJT BX2LOHIQH]
C0S TBQJJ/NIroospaw//:sdny
§LLTPQ))/MIr00Spa wy/sdny
Vwo.: BMOLOHIIQH]

HLOMEL 191D WOHELOHAI
Q0HHEPHLI9d "9ER1 H ULOOMITHK 9 oxmuc.mmq

KIFeMOR] | HOMEBE "HINRERI M HINKLOONITHX
‘UwelraL MWI97deal BuHOIgRY Bherada)|

adAredanwal ‘w490 10
BER] KHHOIRY 9100WHOHERE "BERI QUHII HR]]

EUHA'gRY BHHORMLOEA
U EMHOIIIHOWA 19Q020117) .vEEo:mmq

IroL OHELOUOTOWHEEY],,
WAL on yodA uuImoEmYog()
«IrMD BRIMOIAGLOUAOHER »

“aIru)» ‘«IrHd duHKRdQOLH d0Mddhuded »
*WRIFAL J9¢]» (WBWAL Ol hel/RE dUHIITID ]

« nroonxdagon evrrod ‘mirud uamorewnxcudil

‘IraL KUHOEOHI0MUA1100 MITRITIONTT
LO BMHIKIIrOMD KUHAAL 191/H0 HLDOWHOHERE
QUHRHOIAIDIY» §aN eroged sendoredoge|r

MIMHXIL U
arodudu g ounad |, ‘[9rHd 99 H BUHAAL BIrKH))
MO KRIMOIAGLOMATOHER ] "BIFH)) "BIFAL
9LO0HLOL [, WeWaL ol eLoged seHIIrod LHOY
I'HO BBIMIOIA9LOHAOHE. ] "HOWEdI HOHTO

ou Xi9HHAIrgedIRH IrHO XAGY JHHKOIN)

NodLOWOWRHHY M) dHHIdOWeH M [aHIDKAdL
annegodudrred |, £aN eroged sendoredoge|(

(]

drowoweHH]|] ‘1rud daUHIdOWE

Louern winLondaryedex
QUNOORHMEH D “XBLOHRIT XHIAd
BH HLOKKL BIrH)) 91O0W0IEF] "BIrAL Jg]

6¢

8¢

L£E

9¢

53

143

£t

(43

§3

0¢

6C

8¢

LT



QpECR()J/NIo0Spaur//sdny
MOIT BAILOHIIQH]G

3J¢ Ce(yJ/NI00Spa /SNy
MOIT eXoLoUIrQuq

0/ CCe(/NIroospaw;/:Sdiiy
MOTT BX2LOUIrQHY

+ajzeq)/nIoospa iy isdiy
MO BIOLOHIIQH]
PRI}/ 00Spa /7SNy
V—O.—l— BMILOMIQUY
§epPC e/ NI 00Spai//Ssdny
EOj BMILOUIIQHY
BCQTE(YJ/Nroospaw//sdny
V_Od BXOLOMIIQHY
eCqTe()J/NIroospaTui//sdny
V—OHI— BMALOMIQHYg

O¢ | ce(yJ/nIroospa‘tii;/isdny
MOIT BXOLOHIIQHY

0/ 6CB(J/NIroospawy//sdny
MOJ BAOLOUIIQHY

'L QUHRHRL] |

«OIfaL 9LOOMITM 8 dOHHMKAd 101
BH HOIOIAG.LOUAY ‘91U HANTOIRaUNITRLITH
auHIKhAE» GoN eroged sendoredoger

BITMD RHOXOWHXAY "01rdL XUH
JQOHHMKANION BH BERI U HLOONI MM JULLOU]]

«auHaIrger JoHdaoonLy»
awal ou eroged senqrodiHoy

 QUHALrERY
Q0HAI(PIOWLY |, IWIL Ol hRI'RE QUHIITIJ

XeLodmd X19HhHIeRd eH
aunarrger doudadoonry ruodone-drowodeq

gdow wongod£ el 19100199
L0 BUHAIrgRY 010HdI(OIOWLE 9LO0WHIHIRE

urrrahuddo |
L4u() “suHargel! otondadoonie annaodoney

auHarrger 20HdadoonLy “BxAreod 2a¢g]

EHHREOH101M1AD
29 aHuRHdl 1 HIrWOE edadoonLy

J00BH
HITHLOONITHK EOGMIEQOE .E&UEOIME

ovadur uudonuIraedIry |

19174209 BIIMITIORINQ00))

«BIreNOR |
HOMBE "H0€R1 U HOLOONII ‘191 X19rdagL
uHAIgR» IWAL o1l eLoged KeHIrodLHOY

€S

[4S

IS

0¢

14

8

Ly

9%

Sv

144

£

(44

8%

0¥



09 ¢ FeQy/MIrcospay/sdny
MOIT BX2LOHIIQHYg
ZCTrRO/naroospary//isdny
MOTT BX2LOHIrQHY
QOB /NI O0Spatil;/ /ISl
MOIT eMoLouIrguq

Qegpe(yj/Nioospa wy//sdiy
MOIT BXLOHIIQH]

ag/ peqlj/nroospatu//isany
MOJ BALOHIrQHY

ZRICB(jJ/nIrroospayjisdiy
MOIT BMLOHIIQH]
CRICEQII/NIOoSpaTti//sdn|

MOTT BXOLOHIrQHY

1 SCr(JJ/NIoospauy/isdny

MOI] edoLouIrQuqg

L ALO0OND0I T HOHHOLNEH
ot erral uuHedd1exd udi Huidone
WOHIIBUITHOLOL M HOMOOhULOHUN BUHIHIWEN
aunarraraduo soHareLHIWHdINNE,,

awaL ot LtHawndanode-xod £

unidone HOMOOhHHEXAOW guHaHRAX00 HOXEE

EUIdOHE KRHIIRUITHILOL

1 ERXOOhHMLOHH)] "BUIdOHE BXOOhHHBXIIN]
JI1D] “9LOOHITION

‘BLOQB ], QWAL Ol hellRE JHHIIMDJ
LHLOOMOOI T HOHHOINEH [T
aunadonepf» z1oN eroged sendoredoge|q
"BINEHHBXOW

EHELOMAN OJOHEAIOI LHOMTTH(PEOo)]
Ao1rgQ ¥ ereniad sudogonged

BUEOLrOA dHHOHOWHA] | «eaeniad udgoHaRd
BHEOID £» WAL Ol hBI/BE dUHIIID |
«eaeniad guodgoHaed HHLOIDA
ouHOHOKIAg» [ [aN elooed sendoredoge|r
rodudi 1 AL19Q “OMMHXIL € HIBhI9]
aten1qd BH IrHD

MOMOHHR,] "IBhIG] "TIWEHHRXIW d19.100d] |

HLOOHITONW I9TTHHMIIY] "9LOOHITIOJA]

m,—.O@mQ KEMDOhHHEXIJA

OMHBHRITIOXATE0 "H0I'AD dMHBERI |
«ULOOMITIN

 RIrOL BMHRERIT UUFOIDA QUHIHIKIIE»
awaL ou ()] s\ eroged sendoredoge|r

99

€9

¥9

£9

a9

19

09

6S

8¢

LS

9¢
39

123



el

89

NNV 10 O1T 400Vh O9.LYThUIION TA1TI90

BUHITELODLLE

geHROLAKIWOd] [ “yodA pranadasa 82

«BHIdOHE, "ILOOHITION

U BLOQRJ» aWaL o1l ¥odA HuImoiemooo() £2



MO eM2L0UIrQug

C1F9B(J}/nroospa i/ ssdny
MOTT BXILOHIQHY
093CE(J/NIoospa‘uy/isdny
MOT BMOLOUIrQH]

ggece(J/nroospaw;//isdny
MO BXOLOHIrQHY
O£ SSuQyy/nroospa )/ sdny
MOIT eX2LOHIIQH]
008 Ceqlj/nroospau/sdny
MOI1 eXo10HIrQHY

30t SeOL/NIT00spa w7 Sy
MOIT BAILOHIrQHY

§<ZCE(jj/nIroospa/isdny

MO BXOLOHIQHYq

190d £5ad
dranarraregocedoo
arqgoddun
rqnnodLyaIE,

BHHIhALH
eLeY

19100ed
amdIKHLNEd]]

19Lo0ed

0192
draHarodLHO) o

400Eh 04.LILHI0Y

JsuHaxadagooadone xyiran g gorendaren U
€109 GLOUOED XI9HOITIAL JUHREOLIIIOLIOH
a0xdanuLed] |, sunHadadHOM-x0d £

Hheradanornal [qrug

unidoHe noHHad1LAHE
BUHOHOWEH 19000011)) ‘BH.1doHE BEHHAALAHY

THALOBh BHHOXHUEY 010490l 019.190d0oM0
00 [gdAredanwal aska)) "edAredonng |

AuIRMD ¥ ouHadumord d0801rId |

OQHHINXKLEH d0HLIOHXd280] |
"9100HABIITUIIEY H QUHBHHREN))

erraL draHpdowe u dmxodnUIIRLONd)]

eroged

geH9rodLHON KeHITOXE] "BWadd a0Hada€d |
IANW

HHHKOILIOL QHOHI0 BH €10HOE) JUHIHIKLQ()
"RELOME HMHEOLI0D 010HERdQOOER

H OJONIIDK ‘0J0TdQEL HIdTON

rAxorow v gowore doweed U eodRN
BUHIKdog 70N

QI9HLIIIO XU H HHAOIL HOXOIhULIHMN
-OHABIrANAIrON BMHOKOIO11 JI9HEOHI()

edodA ena

[

01

/1 G\

JOVICA 8



§79/B()J/nroospa iy sdny
MOTT BM2LOHIIQHY

398/ e()j/nrroosparw//sdny
MOTT BM2LOHIIQH]

J0FLeQ))/nroospatu//sdiy
MOTT BX2LOHIIQHY
dJZLeQyy/nroosparwyisdny
MOTT BAOLOHIrQHY

TP1LBQJJ/NIroospa )/ sdny
MOTT BAOLOHIrQHY

BCq/B())/nroospawyisdny
MOIT eXoLOHIrQHY
. 0999e(L)/ NI o0spa T/ Sdi]
MOIT eXoLoHIrQHq
SHEQB()) /NI 00Spa W/ /sdny
MOTT BXoLOHIIQHY

880/ B(J/nrroospatuysdny
MOIT BAOLOHIIQH]
0/ 6OB(JJ/NI00Spa//sdny
MOTT BMILOHIrQHY]

eroged sendoredoge|[ "exAVE0d 9L00HKEIE

suHaIrgelr oroHdagoonie

L0 BHHIUMX 1[9dA1eddIINOL 9LOOWHOHERE
"MHITBOHATHON W KUHedogedgooden
BLOLTIDL BRHALRY £ "OHHIIIHY

aunadennpg
"KHITEOHAITHON M duHedOosedgoode] |

AL XIIOORUITRLOUdY oHHegardod.L0
¥ QUHIITGRI] [, QWAL OII hel'RE JHHIIMIAJ

EWHALIg I
BLOIIIAL BRHAIAY £ "IraL XUMIdhHUIIreLondy
QUHeHAId2d.10 U dHHII'FRI |

gsuHedo.an

BLOILIOL BBHAILY £ "REHITIOL BHIdOHE

,BELIDINOE HLOOMWAOITIAL HOHIIATK
aunarraradi(, ¢aN eroged sendoredogeyr
,BHOWQOOI'TIaL Bddarodn

auHIRAE)],, ZoN eLoged sendoredoger
,JALOITLIDL O9.L1OdhHUIrO)

"HherrddoUorTdL MU a1
auHd0d1), :wewal oil eroged ¥eHAIrOdLHOY
HHHIINKRLIXO udll WH OIOWIKIOYI9d

U BIrOL BMHREAIBH K1 OJOWHITOXQOH
T9LOILIDL BHLIShHILON LOhOR]

aud2g0HgRd J080ITIOL U HINQOOIIII |
"BOHEIBQ 0J0F0I'IAL dMHIHERd £
9LIONWNIOLTIDL

KRHIIAY £ 19LOITIAL OSLOIRUIL0)]
 edronundorrey raronodiok

QUHOKAEY],, [aN eLoged sendoredogeyr

€T

(e

I

0¢

61

81

Ll

91

Sl

vl

£l

cl



OJage()j/nroospau//sdny
MOIT BXLOHIQHY

BOBRE()J/NI00Spa i/ sdny
MOJT BX2LOHIOHY

MOIT eX2LOHIIQH]

JBQRE(jJ/nroosparw;/sdng
MOJT BM2LOHIIOHYg

ZJcgeqj/nroospart//sdny
V—oz BMALOHIIQHY

J/3/B()))/nroospar/sdny
MOIT BX2LOHIIQHYg

eredes o10xMoahrudINoIE BHHOHRAX0D
HOMRE "MMHAINAIrEUT U mIHHITog0d] |

ewole aundodr) wedes niaHdeLHOIWAIC,
‘gorsdes XuMOhUALIJIE HIIHOOH
parron xuxddhudiare uunueondankd
UHITHUAA] | “BIroll 010390hHdLYAIrE
91LO0HHMKEALIRE] "drrol 20M0dhudLNaIrE,
BHOL'AY]

HONEE "IraL XITHHINEBARE QUL LOHIITONHRES]
JAHHIE0HIONHA 102 udll 1 HOMIIATHH
9L BHITREHALNAIC,,, QUHRHOWDIDIU-N0d £
gorsdes XUNOOhHALNIrE

errod ed]7 ‘o1 uREHdINoIg

, BELOJMINE HHHEOLD0)

XI9H1RI1dd.1R OHHOHINWE ] "KHHIIIGEK
A1980Ir1d |, dWaL ol eLoged seHdrodLHOY
L PELODIAE HMHEOLIO0D X19HIR1ad IR
OMHOHIWE]] "BMHIIMGK JI990ITId |

awal ou aroged HOHAIrOdLHON 3 BXHOLOITO]]

xedoanodil XI9€0TIAL 4

unidone gunamedaadi u gkHHIHRAXO0D HONBE
19172dd pomoIeXAdI0 RLUITIRE U HIrAIRIUEL
QMEOILId [ "BUALRIUET 01080 IAL [T )]
guHedoad

oJoHHdLAHE qrareiud]] “eHHodAL gegode|]
"HALAIRIMEY X19901 1AL 19L00ed [uuIHUd] |
exAreod

HLIOOHXERI™E QUHAIAI2AIIO BH hEI'RE QUHIIMID |

JBxAreod
HLOOHXERIE HOHIIrALHOOHLO duHaaradi(),

33

143

£t

(4 3

§3

0¢

6C

8¢

L

9¢

s¢

ve



gc/eeqy/nroosparuyisdng

MOTYT eMoLouIrgnq
Bi-{BE()J/NI00Spa iy sdny
MO BeXaLOHIrgHq
ge/ee(y/nrroospawy/sdny
MO BXLOUIQHY

Flope(/nroospauy/sdny
MOI edaLoHuIrQuq

OpqgeQyJ/Nrroospat//sdi
MOTT BALOHIIQH]

S8 6E(IJ/NI00Spa t//=sd1y
MOIT BXaL0oHIrQHY
24968 ()/NI00spaTiy//isdiy
MOIT exaLourguq

PeCHRQ /NI 00Spa Tt/ isdi
MOIT BAILOHIIQHY

) GEOI/NIO0SpaT//zsdny
MOTT BXLOHIIQHY

JeLero02d suaronay enunHudn

QuHOKAL “exuHrog0dl BHHAIANLOd 0D
annadanep], LoN eroged sendoredogeys
MLISN BXLOBRA KU BN() HONBE
"EHHOKEAIIBH 1O BMOL 191/HD 9LO0NHOHHRE,
BELOANIE QHHAEULOAII0D

QOHALAY £ "eXHHIOg0dI SOHHIIraHLOdII0))
LML HONOORUAINIIE HOHAIALBEOTAIO0II
XeMLoehA XI9HhHIreRd eH kuHMEdIRH
annadonwel], 9oy eroged kendoredooeyr

‘dionidrog -onHaKEdIIEH 20M0ohHdLNAIIC,

JXEXLOBRA XI9HRhHUIgRd 99 € BXOL
[91rHD JUHIAIWEM M MIIDTT HONOAhUALINIIrE
exdoo)), co eroged sendoredoge|r

Jedor [rud aunesodurAiad u onHadone],,
eroged sendoredoge[[ "exOL BIH))
MLOBh JI9HEBLO0D 29 U 9LIdN BBXOohHdINOIE

XeeRI U
XELOOMITH “XBUIBLOW € MOL m:xovrxmhzoc.m.

BMOL 010¥09hHALINAIE BHELOHD]]

B)OL 010M29hHdLINAIE

MMHHhOLO]] "EMHRHOE102MIAD

012 BHEO0IA “MOL HIIdahHdLNAIE,

AL X1aHHMKEdRE

augLoudronueeq "19rKdes amxodnudinarg,
awal ou eroged seHIIrOdLHOY

gorgdes xuddanrudiyare

410H08D OMHOHIWUA I BH hRI'BE OUHIIND ]

8

Ly

9%

Sv

144

134

(44
8%

0v

8¢

LE

9t



MOTT eXoLOHIQHY]

Ep/ou()j/nIoospar;//ssdng
MOTT BASLOHIrQHY

ZP19B(JJ/NI00Spa it/ :sdny
MO BXOLOUIIQHY

eq()oe()JJ/nroospauy/ssdny
MO]T BMSLOHIIQH]
(OPEIBOL/NIro0Spa w//isdny
MOIT BMLOHIrQHY

(99qe(ij/MIroospa//sdnyg
MOTT BMOLOUIQHY

02€qe(J/nIroosparuiy/sdiy
MOTT BX2LOUIrQHYg

FZ 1qe()]/nroospaw/sdny
MOIT B¥2LOHIrQHY
BQJRR( /NI 00spa i/ :sdny
MOIT exoLoHIrQugq
8 CEBB()]J/NI00SpaTiuy//sdny
MOTT BM2LOHIIQHY

"BMOL OJOHHEOLOOII 91rd1BIMETOdLNAI,
"OMUHXAL € HOLHH.IBWOdLNAIre OMHOHOWHA] |

WOMOL 9 BMITALRY
J1r011 QOHLUHIBJA] BAOL 0.10MdnHud1NaIr€e
drro1 JOHLUHIRJ ‘BIaLadg; uanQ

AIMNAE BH MHEMMK BT QHHOhBHE 013

H UIFNAE J1I0L JOHLUHIB]A "9lf0Ll QOHLUHIB]A

L HOLMH.IBW XITHHEOLOON
HOIO1l QUHORAE]],, QHHRHOTIr0U-30d £
OMELOMITOWHRES XU ‘[ILHHICW JI9HHEOLOO] |
OUHBMITNRE

aorodoy ‘ALg g uuidone noxoahudivaIre
HIrdLMOd Lo 1 MIIdNT AMMOIRHALIAIE,
JOLINRI

HOMOhUAINAIE g BYOL 19.008d M HLOOHIION
aunararadi(, goN erooed sendoredogeyr

BITHO[[-BIAOM(] HOMRE
"BIOL 010M09hHdIMAIrE 9LOOHITION U BLOQR]

GOMUHIT0g0d1I BHHOHHMII20D 0JOHRHIrgRd BINT

BW() BHOMEL JuHoHOWMAII BH helrRE QHHAMID ]

LAOMHHT0g0d1I KHHOHMI/209 OJoHgI2rreden
AuHAKAEY],, §oN eLoged sendoredogelr

goMUHIT0g0d 11 BUHIHUI200
doHdqrarreden B SOHIIALREOTAIO0] |

LML BYLOBRA
KL BW() HOMBE “MOL HUNOdhUdLIaIE,
awar ou eroged seHIrodLHOY

JOL

HHNOORMALNAIIC,,, QWAL OI hEI'BE JUHIIMDJ

a9

19

09

6S

8¢S

LS

9¢

c¢

125

€S

cs

89

0¢

61



MO BY2LOHIIQHY]
FIg2eQJ/nIoospau//isdny
MOIT BM2LOUIIQH]

208oB(}}/ NI 00Spa i//Sdny

cl

89

ANVA.IOdIT O §0DVh O9LDAhMIrON JATTI90

eooeInt § WIHeU( eadAN gododiiog
XI9HE0H20 auHadoLgo] [ “ModA uraHadacad g

KUTIRLOJLLE KBHRhOLAXIWO] |

L JKUHOI'HE JI9HLHHIBN U dMXOdRHALYIIC,,,
awaL o1l odA HUIoRIIYOO()

HHIdOHE XBXUHROLOM XIIWIKI'SOHQOLOH BH
aunHeLo0ddIC "unIdoHe HONOIRHALIAIE
EUHARAION 1900001)) “doredanatod g,

L JHUIDIATHE HOHLUH.IBWOdLINOIE BHHOLIEE
QUHIKAEY,, (1N erooed serndoredoge|r
BIIHA[[ orruged] [ "HHIDIATTHH
HoHLHHIEWOodLIOIrE HONEE "BoTRde 1911911()

BMOL OJOHHEOLDOU
Euﬁvhmr—mmqoazﬁ:ﬁ QUHEBHOLTIIOUD

89

£9

99

<9

¥9

£9



