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COJAEPKAHUE OBYYEHUA

7 KJIACC
Pa3znen 1. ®usuka v € poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoge. SIBieHus npuponbl. PU3MYECKUE SBICHHS: MEXAHUYECKUE,
TEIIOBBIC, JJICKTPUYECKNE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3mepenue ¢usnueckux BeduuyMH. Du3nueckue MpUOOPHI.
[TorpemHocTs u3MepeHnii. MexayHapoaHas CHCTEMa €AMHHII.

Kak ¢u3uka um apyrue ecTecTBEHHbIE HAayKWM H3YydaloT NpHupony. EcTecTBeHHO-HAydHBIN
METOJl TIO3HaHWs: HaONIOAEHHE, IIOCTAHOBKA HAYYHOIO BOIPOCA, BBIJBMIKEHHE THIIOTE3,

AKCIICPUMEHT o MIPOBEPKE THUIOTE3, o0BsIcCHEHHE HaO0JII01aEMOT'0 SIBIICHUSL.
Onucannepu3nIECKUXSIBICHUHN C ITOMOIIBIOMO/IEIICH.
Jemoncmpayuu.

1. Mexanuueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MnpuOOPH U HPOIEAYypa MPSAMBIX HU3MEPEHHI aHaJOroBbIM U LU(POBBIM
pUOOpPOM.

Jlabopamopuviepadbomul u onvimel.

OrnpezienieHue EHbI AJICHUS KAl H3MEPUTEIHLHOTO Mproopa.

N3mepenuepaccTosHui.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

OrnpeneneHnepa3MepoOBMalIbIXTEIL.
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W3mepenne Temreparypbl TNPH TIOMOIIM SKHIKOCTHOTO TEpPMOMETpa M JIaT4MKa
TeMIIepaTyphl.
6. IlpoBemeHue wuccieqOBaHUS IO NPOBEPKE THUIOTE3bl: MAIBHOCTh MOJNETa IIApUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nea 2. IleppoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBmkenne uyactuil BemiecTBa. CBsi3b CKOPOCTH JBUKEHHS YacTHI[ C TeMIIEpaTypOM.
bpoynoBckoe nBmwxkenue, auddys3us. BzammomeicTBHE UACTUIl BEIIECTBA: NPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHHMS ~ BEIIECTBA: CTPOEHHE Ta30B, IKUAKOCTEH H  TBEPABIX
(KpUCTaNIMYeCKUX) Tel. B3auMOCBSI3p MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGnroneHneOpoyHOBCKOTOIBUKEHHUS.

2. Habmopenuneauddyszuu.

3. HabOmonenue sBieHHA, OOBSCHSIIOMMXCS NPUTSHDKEHHUEM WIM OTTAIKWBAHHEM YaCTHIL

BELIECTBA.

Jlabopamopuviepadomot u onvimel.

1. Omnenka quamerpa aToMa METOJIOM PsIIOB (C MCIIOJIb30BaHUEM (hoTorpadmHii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBHSI CHIT MOJIEKYJISIPHOTO TTPHTSKCHHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexannueckoe qBUkeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE BHkeHHE. CkopocTh. CpenHss
CKOpOCTH TIPH HEPABHOMEPHOM JIBM)KEHUH. PacuéT myT n BpeMeHH TBUKECHUSI.



SBnenne wuHepuuu. 3aKOH WHEpUMH. B3aumonencTBue TeNnl Kak NPUYMHA HW3MEHEHUS
CKOpPOCTH JBIKEHHsS Teil. Macca kak mepa uHepTHOCTH Tena. IlnotHocTs BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTUKa B3auMojiecTBud Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C IOMOILBIO TMHAMOMETpA. SIBJIEHHE TATOTEHUS U cuila TskecTu. Cuila TSKECTH Ha JAPYTUx
mwiaHerax. Bec Tema. Heecomoctb. CroXkeHHE CHJI, HalpaBIEHHBIX 110 OJHON IPSIMOM.
PaBnopnelictByromas cui. Cuna tpenus. TpeHue CKOJIbXKEHUs U TPeHUe NMokosi. TpeHue B mpupojie
U TEXHUKE.

Jemoncmpayuu.

HabnronennemMexaHn4ecKoroIBUKCHUSATENA.

N3mepeHneckopoCTUIPSMOJIMHEHHOT OIBUKEHU .

HabuonenuesBneHus I MHepLUU.

Habimoienne n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON IPSIMOM.

Jlabopamopuviepadbomul u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHA (IIApUKAa B JKUJKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpeneneHue CpeaHEed CKOPOCTH CKOJIBKEHHs Opycka WM IIapuKa 110 HAKJIOHHOM
IIJIOCKOCTH.

3. OmpeneneHnerIoTHOCTUTBEPIOTOTENA.

4. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsokeHus (nedopmanuu) HpYKHHBI OT
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IIPUIIOKEHHOMN CHUIIBL.
5. OMmbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CHUJIBI TPEHHUSI CKOJBKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS W yBENWYEHUs aaBieHus. [laBneHue raza. 3aBUCHMOCTh
JaBJeHus ra3a oT o0bEma, Temneparypsl. [lepegava naBnenus TBEPABIMU TEIaMH, KUJIKOCTSIMHU U
razamu. 3akoH [lackans. IIHeBMaTHueckue MamMHBI. 3aBUCUMOCTh JABJICHUS KHJIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokc. CooOrmiaromuecs cocyabl. [ uapaBnudeckre MeXaHUu3Mbl.

Atmocdepa 3emnaun u arMmocepHoe naBieHHe. [IpuunHBI cCyliecTBOBaHUS BO3AYIIHOM
obonoukn 3emmu. Omnbit Toppuuermu. H3mepenne atMochepHOTO AaBiieHHs. 3aBUCUMOCTH
aTMoc(hepHOro IaBIeHUsS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s usmepenus aTMocpepHOro
JaBJICHHUS.

JleiicTBrE KMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJNO. BeITankuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanueren.BozqyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

Ilepenada naBineHUs KUIKOCTHIO U Fa30M.

Coo01marmuecsicCocysl.

I'mopaBnuueckuiinpecc.

[IposiBnenueneiicTBUsIaTMOCHEPHOTOJABICHHUS.

3aBUCUMOCTh BBITAJIKHBAIOLIEH CUIIBI OT 00BbEMa MOTPYKEHHON YaCTH Teja U IIIOTHOCTH

ok wbdE

JKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.
VYcnoBue miaBaHus Te: TUIABaHUE WM MOTPYXEHUE Te B 3aBUCUMOCTH OT COOTHOILIEHUS

© ~

IUTIOTHOCTEN TeJIa U )KUIKOCTH.



Jlabopamopuviepadbomul u onvimel.

1. HUccnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT O00BbEMA MOTPY:KEHHOW B KHUAKOCTH
YacTH Tela.

2. OrmpeneneHue BBITAJKUBAIONIEH CHIIBI, JCHCTBYIONIEH Ha TEJIO, IMOTPYKEHHOE B
AKHUJKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIIKHBAIOIICH CHJIBI, JCUCTBYIOIICH HA TENO B KUIAKOCTH,
OT Macchl Tela.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBHUCUMOCTh BBITAJIKMBAIOIIEH CHUIIBI, JEHCTBYIOIIEH Ha
TEJO B XKHUJAKOCTH, OT 00bEMa MOTPYKEHHOM B KHUAKOCTh YacTU Tella U OT IUIOTHOCTHU
KUJKOCTH.

5. KonctpynpoBaHue apeomeTpa WIM KOHCTPYHPOBAHME JIOAKUM M OIpeieieHue eé
Ipy30I0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. DHEPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, 010K, HAKJIOHHAs IJIOCKOCTh. [IpaBuiao paBHOBecusi pblyara.
[Ipumenenue mpaBuiia paBHOBECHs pblyara kK 0110ky. «3o10Ttoe npaBuino» Mexanuku. KI1/] mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanbHas sHeprus. [IpeBpainenue oHOro
BHJIa MEXAHWYECKON IHEPTUU B IPYroi. 3aKOHCOXPAHCHUSIDHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbIpOoCTHIXMEXaHU3MOB.

Jlabopamopuviepadbomul u onvimel.

1. Ompenenenue paboOThl CHJIBI TPEHHUS T[PU PABHOMEPHOM JIBWJKEHUHM Tejla 10

TOPU30HTAILHON IIOBEPXHOCTH.

2. HccnenoBaHueyclnoBUipaBHOBECUSIpbIYATA.
N3amepenne KIIJI HakTOHHONIIIIOCKOCTH.

4. W3yudeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM 3HEPruu.
8 KVIACC
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Pa3nen 6. TenuioBble siBJ1eHHS.

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO--KMHETHYECKON TEOPUU CTpOEHHUs BelecTBa. Macca u
pa3Mepbl  aTtoMOB M MOJeKyd.  ONbBIThI, TOATBEPXKIAIONIME  OCHOBHBIE  TOJOKECHUS
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEPIOTrO, KUAKOTO U Tra3000pa3HOrO COCTOSHUN BemlecTBa. Kpucramnudyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE MOJIOKEHUUN
MOJICKYJIIPHO--KUHETUYECKOW Teopur. (CMaymBaHWE€ W KaNWUISIPHBIE SIBJICHUA. |eIJIOBOE
pacIIMpEHHE U CKATHUE.

Temneparypa. CBs3b TeMIeparypbl CO CKOpPOCTBIO TEIJIOBOTO JBWKEHUS YacCTHIL.
Buytpennss sueprusi. CriocoObl M3MEHEHHSI BHYTPEHHEHW SHEPTHH: TEIUIONepe1ada U COBEPILICHUE
paboTel. Buasl Temionepenayun: TEMIoNpOBOAHOCTb, KOHBEKIIUS, U3TYUCHHE.

KonuuecTtBo TemynoThl. Y7enbHas TEMIOEMKOCTh BEIIeCTBAa. [eMIO00MEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBieHwe W OTBepAEBaHHE KPHUCTAITUMYECKUX
BEIIECTB. YAeNbHas TeryoTra IuiaBieHus. I[lapooOpazoBanme u KoHAeHcarus. Vcnapenwe.
Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEpaTypbl KHIIGHUS OT
aTMoc(epHOTro JaBICHHUS.

Bnaxxnocts Bo3ayXa.

DHeprus TOMBa. Y IeibHas TEMI0Ta CrOPaHUS.



[Ipunnuner  pabotel  TemioBbix aurareneid KIIJ[ TeruoBoro nBurarens. TemsoBbie
JIBUTATENIH U 3aIIUTa OKPYKAIOMIEH Cpe/Ibl.
3aKOH COXpaHEHUs U MPEBPAICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.
Jemoncmpavyuu.
Hab6:mro1eHne0poyHOBCKOTOIBHIKCHHS.
Ha6monenueauddys3un.
HaGmoienue SBiICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.
Ha6mronenuerenioBoropacmmpeHusTe.
N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEBaHUM WJTH OXJIAXKICHHH.
[IpaBunan3mepeHusITEMIEPATYpPHI.
Bupael reruionepenayu.
OxJTaKIeHUSTIPUCOBEPIICHUUPAOOTHI.
HarpeBanue nipu coBepiieHur paboThl BHEITHUMH CHIIAMH.
. CpaBHEHUETEIIIOEMKOCTENPA3IMUHBIXBELIECTB.
. HaOmrogenuexurieHus.
. HaGmroenne mocTostHCTBA TEMIIEpaTyphI MPH TUIABICHUH.
13. MoaenuTerioBbIX IBUTaTENEH.
Jlabopamopuviepadbomul u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

CoNaORrLODdPE
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OMBITHI 110 HAOJIFOICHHUIO TETIOBOT'O PACIITMPEHHMS Ta30B, JKUJIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE MIMTPHIIA.

OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh [ABJIEHHUS BO3AyXa OT €ro oo0bémMa u
HarpeBaHUs WU OXJIaKICHUS.
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6. IlpoBepka ruUMOTE3bl JHHEHMHON 3aBUCUMOCTH JUIMHBI CTOJOMKA KUAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTypshl.

7. Habmonenune M3MEHEHWS BHYTPEHHEH SHEprHM Tella B pe3yiabTaTe TEIIonepeadd |

paboThI BHEITHUX CHIL.

8. MHccrnenoBanue sBICHHS TEMIOOOMEHA MPU CMEIINBAHUH XOJIOJHON U ropsiueil BObI.

9. OmnpeneneHne KOJIUYECTBA TEIJIOTHI, MOJIYYE€HHOI'O BOJOH MPH TEMJI000MEHE C HarpeThiM

METAJUTMIECKUM IIMITAHAPOM.

10. OnpeneneHneyneTbHONTEIIIOEMKOCTHBEIIECTBA.

11. UccnenoBaHuenpoleccancnapeHus.

12. OnpeneneHNeOTHOCUTENbHOMBIIAKHOCTUBO3TyXA.

13. Onpenenenne yaenbHOM TETUIOTHI IJTABICHUS JIb/A.

Pazjen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUSI.

Onextpuzanys Ten. [[Ba poaa snekTpuuecKux 3apsaoB. BzaumoneiicTBrue 3apsHpKeHHBIX Tedl.
3akoH KynoHa (3aBUCHMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apsKCHHBIX TNl OT BEJIWYHMHBI 3apsAloB U
PaCCTOSIHUS MEXKIY TeIIaMH).

Onexkrpudeckoe moie. Hampspk€HHOCTH 3iekTpudeckoro mois. [IpuHIun cymnepno3unuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DIeMEeHTapHbIN dJleKTpuueckuii 3apsa. CTpoeHue aToma.
[TpoBOHUKYN W TUATAEKTPUKHA. 3AKOH COXPAHEHHUS JJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHHS OJEKTPUYECKOTO ToKa. VcTouHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBHA »HIEKTPUYECKOro TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUUECKUH TOK B )KUAKOCTSAX U razax.



Onektpuyeckas nenb. Cuia TOkKa. OnekTpuueckoe HampsibkeHue. ConpoTuBIEHUE
MPOBOJIHUKA. YJIETbHOE CONPOTHUBJICHHE BemlecTBa. 3akoH Oma g ydacTka Ienu.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TTPOBOTHUKOB.

PaboTa 1 MOIIHOCTE 2JIeKTpHUECKOro Toka. 3akoH Jlkoyns—JIeHna. DnekTpuueckue menu u
MOTPEeOUTEIN IICKTPUUECKON dHEepTruH B ObITYy. KOpoTKOE 3aMbIKaHUE.

IlocTtosiHHBIE MarHuThl. B3auMOAEHCTBHE MNOCTOSHHBIX MarHUTOB. MarHmTHOE IIOJIC.
MarnuTtHoe nojie 3eMJId U ero 3Ha4eHue NSl KU3HU Ha 3emie. OnbIT Dpcerena. MarnutHoe mosie
AIIEKTPUIECKOTO ToKa. [[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. JIeHCTBUE MAarHUTHOTO TOJISI Ha
MIPOBOJIHHUK C TOKOM. DJIEKTPOJIBUTATEIb IOCTOSTHHOTO TOKa. VCrionbp30BaHue 3JEKTPOABUTATENICH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

OneiTel  @Papanes. SBneHue  3neKTpoMarHUTHOM — MHAyknuu. IlpaBuno  JleHna.
Onektporeneparop. CrocoObl TOMYYEHHUS OSJIEKTPUUYECKONW OSHEPruHM. ODJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DneKkTpu3anusaTe.

JIBa poJia DJIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKCHHBIX TEll.
Y CTpoicTBO U IEMCTBUEIIEKTPOCKOIIA.

DNEeKTpOCTaTUUECKASUHTYKLIUS.
3aKOHCOXPaHECHUSDIIEKTPUUECKUX3APSIOB.

[IpoBOAHMKYN U AUDIICKTPUKH.

MopenupoBaHre CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,

M CTOYHHKHIIOCTOSSHHOTOTOKA.

©CoNoORwdE

JIeNCTBUADIIEKTPUYECKOTOTOKA.
. DIIEKTPUUECKUUTOK B KUIAKOCTH.
. 'a3oBbliipa3psi.
. I3MepeHnecunpITokaaMinepMeTpoM.
. I3MepeHnesnekTpuuecKoroHanpskeHU BOIbTMETPOM.
. PeoctaTt n MmarazuHCONpOTHBIICHUN.
. B3auMoieiicTBHEnOCTOSTHHBIXMAarHUTOB.
. MozaenupoBaHre HEBO3MOKHOCTH Pa3EICHHS MOJOCOB MarHUTA.
. MopaenupoBaHrue MarHUTHBIX TIOJICH MOCTOSTHHBIX MAarHUTOB.
. OneITdpcerena.
. MarauTHoenoaeToKa. DIEeKTPOMarHur.
. JleficTBe MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM.
. DNEeKTPOABUTaTEIbIIOCTOSHHOTOTOKA.
. UccnenoBanuess BIEHUSIIEKTPOMArHUTHOMHH TYKITHH.
. OnbiTei®apanes.
. 3aBUCHMOCTb HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBUW €r0 BO3SHUKHOBEHHS.
25. DIEKTPOTeHEePaTOPIIOCTOSHHOTOTOKA.
Jlabopamopuviepadomot u onvimel.
OnbITHI 10 HAOTIOEHHUIO STIEKTPU3AIIUU Tell MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUDJIEKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.
W3mepeHnue u peryimpoBaHHe CUIIbl TOKA.
N3mepenue u peryampoBaHUEHAIIPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.
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7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPHUUECKOr0 COPOTHUBIIECHHS IIPOBOJHUKA
OT €ro JUIMHBI, TUIOIAAX TIONIEPEYHOT0 CEYCHUS U MaTepuaa.

8. IlIpoBepka mpaBuia CIOKEHUS HANPSDKEHUH NPU MOCIEAOBATEIFHOM COCIMHEHHH ABYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUist CUIIbI TOKA MPH NMapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI HMEKTPUUECKOTO TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, MIYLIETO Yepe3 JaMIIOUKY, OT HAINPsDKEHUs Ha
HEH.

13. Onpenenenne KIIJI narpeBarens.

14. VccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. 3yueHre MarHMTHOrO II0JIi IIOCTOSHHBIX MArHUTOB IpU UX OOBEAMHEHUH U
pa3aeIeHUH.

16. MccnenoBanue ASCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI B3aWMOJICHCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJIEHUs TOKA B KaTyIIKE.

18. N3yueHnue neicTBUS MAarHUTHOTO I10JIs1 Ha TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEs..

20. Usmepenne KI1J1 anexTpoaBUraTeIbHONYCTAaHOBKH.

21. OnBITBI 1O MCCIEIOBAHMIO SIBIICHUS ODJIEKTPOMArHUTHOW WHIYKLIWHU: WCCIIEIOBaHHE
M3MEHEHUH 3HAYeHUs M HalpaBJIeHUs UHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe nBwxeHHe. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCUTENBHOCTH
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsAMOJMHENHHOe JBHXXKeHHe. HepaBHOMepHOe
npsMoJuHeiiHoe nBwkeHue. CpefHsss M MIHOBEHHAas CKOPOCTb Tela IpU HEPaBHOMEPHOM
JBIKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeiHoe Bk eHue. CBoOomHoe maaeHue. OTMBITHI
lanunes.

PaBHOMepHOEe nBIXKEHHME MO OKpy:kHOCTH. [lepuon m wactora oOpamienus. JIuHeitHas u
yriaoBas ckopocTu. LleHTpocTpeMuTenbHOe YCKOpPEHHE.

IlepBeit 3axkoH Hbrotona. Bropoit 3akon HerotoHa. Tperuit 3axkon Herorona. IlpuHiuumn
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TPEHUS CKOJIBKEHHUsI, CHJIa TPEHUSI TTOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JIBrxenue manet Bokpyr Connua. [lepBas kocmMuyeckas ckopocTs. HeBecoMOCTh M eperpy3Ku.

PaBHOBecue marepuanbHOl Touku. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHusi. MoOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3Menenne wumnyinabca. WMmynbc cuibl. 3aKOH COXpPaHEHHS] MMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannyeckas paboTra W MOIIHOCTh. PaboTa cui TspKecTHw, ympyroct, TpeHus. CBs3b
sHepruu U padoThl. lloTeHnumanbHas SHEprus Tena, MOAHATOrO HaJ IMOBEPXHOCTHIO 3EMIIU.
[loTenuumanpHas sHeprusi cxarou npyxunbl. Kunetnueckas sHeprus. Teopema o KMHETHUECKOU
SHEPTUU. 3aKOHCOXPAHEHUSIMEXAHUUECKOUIHEPTIHH.

Hemoncmpayuu.
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HabnroneHne MexaHMYeCKOro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX TE OTCUETA.
CpaBHeHue nyTedl W TPAEKTOPHM ABM)KEHUS OJHOIO U TOTO XE Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

H3mepenune CKOpOCTH U YCKOPEHMSI IIPSIMOJINHENHOTO IBUKEHUS.
HccnenoBaHnenpru3HaKOBPaBHOYCKOPEHHOTOJBUKCHHS.

HaGmoneHne IBIKeHHS Tela 0 OKPYKHOCTH.

HaGnronenne MexaHMUYECKHX SIBICHUH, NMPOUCXOMANIMX B cucTeMe OoTcuéra «Temexkar
py € paBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEJIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS Tejla OT MAacChl TeJIa U IEHCTBYIOIIEH HAa HETO CHUJIBI.
HaGmoneHne paBeHCTBA CHII IPH B3aUMOACHCTBHUHU TEI.

N3menenune Beca Tesna Ipu YCKOPEHHOM JIBUKCHUH.

. Ilepenaua ummynbca Mpyu B3aUMOICHCTBUH TEIL.

. IIpeobpa3oBaHus SHEPTUH IPU B3aMMOJICHCTBUH TEII.

. CoxpaHenue UMITysibca Ipu HEYNPYTroM B3aUMOJIEHCTBUH.

. CoxpaHeHue uMIynbca pu adCOIOTHO YIPYTOM B3aUMOJEHCTBUM.

. HaGmonennepeak THBHOT O1BUIKEHHUSL.

. CoxpaHeHre MEXaHHMYECKOI SHEPTUH MTPU CBOOOTHOM IaJCHUH.

. CoxpaHeHne MEXaHHYECKOI SYHEPTUH MIPU JABWKEHUH TeJla MOJ] JeHCTBUEM IPYKHHBI.

Jlabopamopuviepadbomot u onvimel.

1.

2

10.

11.

KoHcTpynpoBanue Ttpakta mJisi pa3sroHa M JajdbHEMIIEro pPaBHOMEPHOIO ABMKEHUS
LIapUKA U TEIEKKH.

Omnpenenenue cpeaHEel CKOPOCTH CKOJIbXEHHs Opycka WIM J[BHXXEHMS IIApUKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHre YCKOpPEHMs] Tela IOpPU PABHOYCKOPEHHOM JBM)KEHHHM [0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHM IPH PaBHOYCKOPEHHOM JIBUXKEHUU Oe3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBUKCHHUU 0€3 HayallbHOW CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE IIPOMEKYTKA BPEMEHH
OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBXKEHHS OT CHJIbl HOPMAaJIbHOTO
JTaBJICHHUS.

OnpeneneHnekodpPUIHEHTATPEHUACKOIbKEHHUS.

OnpeneneHnexECTKOCTUIIPYKUHBL.

Onpenenenve pabOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBHKEHMM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue paboOTHl CWIIBI YIPYrOCTH MHpH NOAbEME TIpy3a C HCHOIb30BaHUEM
HEMOJBM)KHOTO U TOABHKHOT'O OJIOKOB.

N3ydyeHne3akoHaCOXpaHEHUSIHEPTUH.

Pa3nen 9. Mexannuyeckue Koje0aHUs U BOJIHDI.

KonebarenbHoe naBmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJGOAHWIA: TMEPUOJl, YacTOTa,
aMIMTyaa.  MareMaThuyeckuil W NpYKUMHHBIM  MadTHHKU. [IpeBpamieHue »sHeEprum mnpu
K0J1€0aTeIbHOM ABHKEHUH.

3aryxatomue KoneOaHus. BeiHykneHHble KoiieOaHus. Pe3onanc. MexaHWYeCcKHE BOJIHBI.

CaoiicTBa MexaHnueckux BOJH. [IpoionbHBIE U MONepevYHbIe BOJIHBIL. [[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJHBI.
3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaykenue 3Byka. MHbpa3Byk u yabTpa3ByK.



Hemoncmpayuu.

Habntonenue xonebaHuii Tes Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntoneHune BeIHYXA€HHBIX KOJeOaHUI U pe30HaHca.

Pacnipoctpanenue npooibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIIN).

HaGntonenne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKUIPE30HAHC.

Jlabopamopuviepadbomul u onvimel.

1. OmnpeneneHue 4acTOThl U NEpHOA KOIeOaHUH MaTeMaTUYECKOIO MasiTHUKA.

2. OmpeneneHue 4acTOThI U Iepruoa KojaeOaHid MPY>KUHHOTO MasiTHUKA.

3. HccrnepnoBanme 3aBHCHMOCTH TEpHOAa KOJeOaHWH MOJBEIIEHHOTO K HHUTH Tpy3a OT

ok wpdE

JJINHBI HUTH.
4, I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH IICpHOJa KoJIeOaHHI INPY>XXUHHOI'O MasATHHKa OT MaCChbl

rpysa.
5. TlpoBepka HE3aBHCHUMOCTH Ieproja KoineOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. OnbIThl, 1EMOHCTPUPYIOIIKUE 3aBUCUMOCTb NE€pHO/a KoJeOaHUM NPYKUHHOIO MasiTHHKA
OT Macchl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHneycKopeHUsCBOOOHOrOMaCHUS.
Pa3nes 10. Dy1eKTpOMarHuTHoOe 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJNEeKTPOMarHuTHOE MoJjie. DJIeKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTPOMarHUTHBIX BOJIH. VICII0O/Ib30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CpoiicTBa’1€KTPOMAarHUTHBIXBOJIH.
2. BonHoBBIECBOICTBacBeTA.
Jlabopamopuviepadbomot u onvimel.
1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Pa3nea 11. CBeToBbIC sIBJICHUS.
JIyueBass mopnenb cBera. Mcrounuku cera. llpsAMonuHeWHOE pacnpOCTpaHEHUE CBETA.
3armenus Connia u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnienne cBera. 3akoH mpenomiieHus: cBera. [losiHOe BHyTpeHHee OTpakKeHHE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUXCBETOBOIAX.
JIunza. Xon nydeit B nuH3e. OnTruyeckas cuctema (oToarnmnapaTa, MUKpOCKOIA M TEJIECKOIa.
I'ma3 kak onruueckas cucreMa. bIM30pyKOCTh U 1aabHO30PKOCTb.
Pasznoxxenue Genoro ceera B cnekTp. OnbiTel HhtoToHa. CliojkeHHE CIIEKTpaIbHBIX I[BETOB.
Hucnepcuscaera.
Jemoncmpayuu.
[IpssMonMHENHOEPACTIPOCTPAHEHUECBETA.
OTtpaxkeHuecneTa.
ITony4yenue n300pa>keHU B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
IIpenomiieHnecsera.
OnTHYEeCKUICBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
XoJ 1y4ei B pacCeuBaroen JTUH3E.
[Tonmy4yenne n300pakeHUA C TOMOIIBIO JIMH3.
[Tpunumn neificTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

CoNoORrwDdE



10. Mogaenbriasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. TTony4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopuviepadbomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPaXKEHUSI CBETOBOIO JIy4a OT YyIJia MaJIeHHs.

2. N3ydenue xapaKkTEepUCTHK M300paXeHHUs IPEAMETA B IJIOCKOM 3epKaJe.

3. MHccrnenoBanue 3aBHCHMOCTH YIila TMPEIOMIICHHS CBETOBOTO JIyda OT yIJia MaJeHUs Ha
I'PaHULE «BO3LyX—CTEKIION.

[TonyueHnune n300pakeHMIA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOILEH JTMH3BI.

OmnBITH IO PA3NIOKEHHUIO OEIOTO CBETA B CHEKTP.

OnbITHl [0 BOCHPUATUIO LBETa NPEAMETOB IMPU UX HAONIOJEHUM uepe3 LIBETOBBIE
(UITBTPHI.

Pa3nea 12. KBanToBbIC sIBJICeHHS.

OmnbiTel Pesepdopna u minanerapnas moaens atoma. Mognens atoma bopa. Mcnmyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PaguoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOIO sjpa.
Hyxnonnas wmogens artoMHoro snapa. M3zorombsl. PaguoaxkTtuBHble mnpespamenus. Ilepuon
[10JIypacnaaa aTOMHBIX sIJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO M MAacCOBOTO YMCE. DHEpPrusi CBS3U
aTOMHBIX sifep. CBs3p Macchl U dHepruu. Peaknuu cunresa n aeneHus saep. McTouHUKM sHEpruu
CoiHna u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4€HUN HA KUBBIE OPraHU3MBbI.

Jemoncmpayuu.

CHeKTphIM3IIyYeHNs U IOTJIOLICHMS.
CrieKTphIpa3IM4HbIXTa30B.

CrnexTpBoaopo/ia.

Habnronenune TpexoB B kamepe Buibcona.
PaboTacuéTunKkanoHU3NPYIOIIUXU3ITYYEHU.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuviepadomot u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HccrnepoBaHue TpPEKOB: H3MEPEHUE HHEPIMM 4YacTUIBl 10 TOPMO3HOMY MyTH (IO

¢dororpadusam).

3. UsmepenunepaaroakTHBHOTO(OHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIINKA MOy b MPEIHA3HAYEH JJIi CUCTeMaTH3alMu U 0000IIeHUs
IPEIMETHOTO COAEP)KaHUS U ONbITa JAEATEILHOCTH, IPUOOPETEHHOTIO MPU U3YYEHUHU BCEro Kypca
¢bu3MKM, a TaKXKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (usuke it
oOyuaroluxcsi, BHIOPABIINX ITOT y4EOHBIN MPEIMET.

IIpn nM3ydyeHun JAaHHOIO MOAYJSI PEATU3YIOTCSI M CUCTEMATU3MPYIOTCS BUABI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeYMBAETCS JOCTHKEHHE MPEAMETHBIX 1 METalpeAMETHBIX TNIAHUPYEMBIX
pe3ynbTaToB O00y4YeHHs, (OPMUPYETCS] €CTeCTBEHHOHAYYHASTPaMOTHOCTb: OCBOEHHME Hay4YHBIX
METOJIOB HCCIIEZIOBAHUS SBJIIEHUNH NPUPOABI M TEXHHUKH, OBJAJEHHE YMEHUSMU OOBACHATH
¢busnveckue SBICHUS, IPUMEHSS MTOJyYeHHbIE 3HaHUs, PEIIaTh 337aui, B TOM YHCIIE KaUeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

No ok
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[IpuHIMIMATBEHO NEATENbHOCTHBIA XapaKTep AAHHOTO pas3jesia peajau3yercs 3a CuéT Toro,
9TO 00YYaIOIUECs BBIMOIHSIIOT 33IaHUS, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE IMOJIYYCHHBIX 3HAHUU PACIlO3HABATh M HAYYHO OOBSACHATH (PM3UUYECKUE SIBICHUS B
OKpY>Karollel Mpupo/ie U MOBCETHEBHOM KU3HU;
WCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIIENOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHUCIE IS
MIPOBEPKHU TUMOTE3 U MOJYyYEHHUS TEOPETUUECKUX BHIBOJIOB;
OOBSICHSITh HAayYHBIC OCHOBBI HaWOoJiee BAKHBIX JOCTHIKCHUH COBPEMEHHBIX TEXHOJOTHA,
HampuMep, MPAKTUUYECKOrO HUCIOJIb30BAHMS PA3IMYHBIX MCTOYHUKOB SHEPrUU HA OCHOBE 3aKOHA
MIpEeBpALICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS.

N3ydenue U3k Ha ypOBHE OCHOBHOI'O 00IIero 00pa30BaHUs HAMpPaBICHO HA JOCTH)KEHUE

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX 06p330BaT€J'IbHBIX PE3yJIbTATOB.

B pesymbrare wusydeHuss (UMK HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuatoierocsi 0yayT copMUPOBaHBI CIEAYIONIUE TNYHOCTHBIE PE3yAbTAThl B YaCTH:

e 1) naTpuOTHYECKOTOBOCTIMTAHMSA:

e [] mposiBICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOW (hH3mUecKoi
HaYyKH;

e [] IEHHOCTHOE OTHOUICHUE K JIOCTHKECHUSIM POCCUHCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kIaHCKOIro U JyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

e [] TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXKIEHUHU OOIIECTBEHHO3HAUYMMBIXU ITHUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUHN (PH3HKH;

L [] oco3HaHUE BaKHOCTH MOPAJIBbHO--3TUYCCKUX IMMPUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O;

e 3)3CcTeTH4YeCKOrOBOCIHTAHMS:

e [] BOCHpUATHE ICTETUYECKUX KAyecTB (PU3UYECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH

® 4) IeHHOCTHHAYYHOTONIO3HAHHUS:

e [] oco3HaHHME LIEHHOCTH (PU3UYECKONW HAyKH KaK MOIIHOTO HWHCTPYMEHTa TMO3HAHHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAKHEHIIIEH COCTABISAIONIEH KYIbTYPHI;

e [] pa3BUTHE HAYYHOI TI0003HATENBHOCTH, HHTEPECA K UCCIIEOBATENbCKON AEITETbHOCTH;

e 5) ¢popMupoBaHus KyJIbTYPbI 310POBbSI H IMOIHOHAJILHOIO 0J1AT0NOIYyYHs:

e [] oco3HaHMe IIEHHOCTH 0€301acHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUpE,
BaXHOCTHU TpaBUJI 0€30MacCHOTO MOBEICHUs HAa TPAHCIOPTE, Ha JOPOrax, ¢ dJIEKTPUUECKUM U
TEIUIOBBIM 00OPYOBaHUEM B IOMAIIHUX YCIOBHUSAX;

e [] chopMupOBaHHOCTH HaBbIKa PeIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
npaBa y APyroro 4ejJoBeKa;

e 6) TPyI0OBOrOBOCHIUTAHUA:

e [] aKTMBHOE y4yacTHe B pEIICHUH MPaKTUYECKHX 3aj]ad (B pamMKax CeMbH, 00pa3oBaTeNbHOI
OpTraHu3aIfy, TOPOa, Kpasi) TEXHOJIOTHUYECKOHN U COIMATbHON HANIPABIEHHOCTH, TPEOYIOMINX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

e [] yHTEpeC K MPaKTHUECKOMY U3YUCHHIO MPOECCHil, CBI3aHHBIX ¢ (DU3UKOIA;

e 7)3K0JOrH4eCKOrOBOCITUTAHUS:



e [] opueHTanMs Ha MpUMEHEHHE (U3MYECKMX 3HAHUM JUIs pelieHus 3agad B o01acTu
OKpY’Karollel cpe/pl, IUIAHUPOBAHMSI MOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUI I
OKpYKaloIlle Cpeibl;

e [] oco3HaHue I1100aIBHOTO XapaKTepa HIKOJOTMUECKUX MPOOIeM U yTeH UX pelIeHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJI0BUAM COUMAJILHON U NPUPOIHON cpelbl:

e [] moTpeOHOCTh BO B3aUMOCHCTBUY MPH BBHIITOJHEHUN UCCIIEIOBAHUN U MIPOEKTOB (PU3UIECKOM
HaMpaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM IPYTUX;

e [] MOBBIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTD;

e [] morpebHOCTh B (hOpMUPOBAHMHM HOBBIX 3HAHWUN, B TOM uucie (OPMYIHPOBATH HJIEH,
HOHATHS, TUIOTE3B! O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

e [] ocozHanue aepUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00JIaCTH (DUBUKH;

e [] myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

e [] cTpemiieHHE aHAIU3UPOBATh U BBIABIATH B3aMMOCBSI3U IPUPO/IbI, OOIIECTBA U IKOHOMMKH, B
TOM YHCJIE€ C HCITIOJIb30BaHUEM (DU3UYECKHUX 3HAHMIA;

e [JOLEHKAa CBOMX JEHUCTBHM C Y4ETOM BIHSIHMS Ha OKPYXAIOLIYI0 CpeAy, BO3MOXHBIX
rJ100aTBHBIX TIOCIIEICTBHHA.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbpTare ocBOEHHS IPOrpaMMBI 10 ()U3KMKE HAa YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
y oOyuatomerocss Oyayr cGhOpMHpPOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
[I03HABATE/IbHbIE YHUBEPCAJIbHbIE YyueOHbIE JEMCTBHS, KOMMYHHUKAaTHUBHBIE YHHUBEpCAJIbHbIE
yueOHbIe IeMCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUeOHbIE ACHCTBUSI.

ITo3HaBaTe/IbHBbIE YHHMBepPCAIbHbIe yueOHbIe AeiicTBUS

Ba3oBble 1oruueckue geiicTBUA:
® BBIIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBICHUI);
® YCTaHABIIMBATh CYILECTBEHHBIN MPHU3HAK KIaCCU(PHUKALMHU, OCHOBAHUS Il 00OOIIEHUS U
CpaBHEHUS,
® BBIIBIIATH 3aKOHOMEPHOCTH W TNPOTHUBOPEUUsl B paccMaTpuBaeMbIX (akTax, JaHHBIX U
Ha6J'II-OI[eHI/I$IX, OTHOCANIINUXCA K (1)I/I3I/I‘-I€CKI/IM SIBJICHUSAM,
® BBIIBIATH INPUYUHHO--CIEJCTBEHHBIE CBSI3U IpPHU HM3YyYEHUH (QU3MUECKUX SBICHUH U
mpoueccoB, ACIaTb BbIBOALI C HCHOJB30BaAHUEM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO?;aKJ'IIO‘-IeHI/II\/'L BbIABUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/III€CKI/IX BCJINYHH,
® CaMOCTOSITENIBHO BBIOMpPATh CHOCO0O pelieHus yueOHoM (u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEHICHHUs, BBHIOOp Hauboliee MOAXOAMIETO C YYETOM
CaMOCTOSITENTbHO BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBblencciieoBaTe/ I bCKUEICHCTBHA:
®  UCIMOJIB30BATh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
® [IPOBOJUTH MO CAMOCTOSITENIHO COCTABJICHHOMY IIAaHY OIBIT, HECIOXHBIM (U3NUeCKUi
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (DU3MUECKOTO SBICHUS;
® OIIEHUMBaTh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh WH(pOpPMAIMIO, MOJYYEHHYIO B XO7e
UCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTA,;



CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJI0/IeHUs, OTBITA, UCCIIEOBAHNUS,

MIPOTHO3UPOBATh BO3MOXKHOE JaibHEHIIee pa3BUTHE (PU3MUECKUX IMPOIIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX MU KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHATh PA3IMYHbIE METOJbl, MHCTPYMEHTBI M 3ampoChl NPH IOUCKE W 0TOOpe
nH(OpPMALMY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4u;
aHAIM3MPOBaTh, CHCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIMIO Pa3IUIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

CaMOCTOSITENILHO BBIOMpPATh ONTHMAIbHYIO (GOpPMYy TpEACTaBICHUS HHPOPMALUH |
WUTIOCTPUPOBATh pelIaeMble 33Ja4l  HECIOKHBIMU CXEMaMH, JUarpaMMaMH, HHOMN
rpaduKoii ¥ NX KOMOMHAIIUSIMH.

KoMMyHnKaTUBHBbIEYyHHBepCcaJbHbIeydeOHbIe1eliCTBHS:

B X0J1e 00Cyx/ieHHs yueOHOro MaTepHaa, pe3yabTaToB J1ab0paTOPHBIX padoT U MIPOEKTOB
3aJjaBaTh BOINPOCHI IO CYILECTBY 0OCYK1aeMOM TeMbl M BbICKA3bIBaTh UJEH, HAIICIICHHbIE
Ha pPELICHHUE 3aa4ull U MOAepKaHue 01aroKenaTeIbHOCTH OOIeHHUS;

COIIOCTABJIATh CBOM CYXACHHA C CYXKICHUSAMH JPYyrMX YYacTHUKOB JHAaJIOra,
OOHapyKUBATh Pa3IMYNE U CXOJICTBO MO3HIINH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

nyOJIMYHO  NPEACTaBJIATH  PE3YJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOrO  OIbITa
(3KCIepuMEHTa, UCCIEeI0BaHUSs, IPOEKTA);

IIOHMMAaTh U HCHOJb30BATh MIPEUMYLIECTBA KOMAaH/IHOW W MHAWBUAYAIbHOW pabOThI MpU
peleH KOHKPETHON (PU3NIECKO TPOOIIeMBI;

IIPUHMMATh LEJIM COBMECTHOM J€ATENBHOCTH, OPraHU30BbIBaTh JEHUCTBUSA IO €€
JOCTHKEHHUIO: PaCHpedelsaTh PO, OOCYKIaTh IPOLECCHl M Pe3yJbTaTbl COBMECTHOMN
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBIIIOJHATh CBOIO 4YacTh paOOThl, JOCTUras KaueCTBEHHOI'O pe3ylbTaTra IO CBOEMY
HaIPABJICHUIO U KOOPAUHUPYS CBOU AEUCTBHA C APYTUMH YJIEHAMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMN MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpPMYIHPOBAHHBIM YJaCTHUKAMH B3aUMOAECHUCTBHSL.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJbHBLIC yqeﬁﬂue JelcTBUA

Camoopranmusanus:

BBISBJIATH MPOOJEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOLUIUX Ul pelieHus
(bu3nUYecKux 3HaAHUMH;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0JaX MPHUHATHUS pelleHud (MHIUBUAYaAJIbHOE,
MIPUHATHE PELIEHHs B IPYIIE, IPUHATHE PEIIEHUH rpymoil);

CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM peuieHus (QU3MYEecKOM 3ajjaud WM IIJIaHa
UCCIIEIOBAaHUsI C Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUpPOBATh IPEAIaraéMble BAPUAHTHI PEIICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIMUHTEJVICKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U MpeylaraTh IJI1aH €€ N3MEHEHNUS;
OOBSICHATh NMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUS) Pe3ylIbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (DPU3UIECKOTO
UCCIIEIOBaHMUsI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENHbCTB, W3MEHHUBIIUXCS
CUTYalluH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce€0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM JUCKYCCHH Ha HAaydHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH peumeHur (U3NYECKUX 3a7ad WId B
YTBEPKACHUIX HA HAYYHbIE TEMbI H TaKOE K€ [IPaBo IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce NpeIMETHBIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUM:

UCIOJb30BAaTh MOHATUS: (U3NYECKME W  XUMHUYECKHE SIBJICHHs, HaOJIOJCHHE,
HKCHEPUMEHT, MOJEJb, THIIOTe3a, €AWHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHHMS BeliecTBa (TBEPAOE, >KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBI)KEHUE  (paBHOMEpHOE,  HEpPaBHOMEpPHOE,  IPSIMOJMHEHHOE),  TPaeKTOpHUs,
paBHOZAEWCTByOmAas cuia, JAedopmanus (ympyras, IJacTU4ecKas), HEBECOMOCTb,
CoOOMIaAroIIeCs COCY/IbI;

pasnuyath sBieHUs (IUQdy3us, TEIIOBOe IBM)KEHUE YaCTHIl BELECTBA, PABHOMEPHOE
NBUKEHHE, HEPAaBHOMEPHOE JBI)KEHUE, WHEpLMs, B3aUMOJACHCTBHE Te€J, PaBHOBECHE
TBEPIBIX TeJl C 3aKPEIUIEHHOM OChIO BpAallleHUs, Iepeslaya JaBjieHUs TBEPABIMU TeJIaMH,
KHUIKOCTSIMU M raszami, arMoc(epHoe JaBiieHHe, IIJJaBaHUE TeJ, IpeBpaIleHUs
MEXaHUYECKOM 3HEPruM) Mo ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBJCHHUN B OKpY’KAIOLIEM MHUpE, B
TOM uucie (PU3MYECKUE SBICHUS B MPHPOJE: MPUMEPHl ABIKEHHS C pPa3InYHBIMH
CKOpOCTSIMH B JKUBOM M HEKUBOW MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHHUKE,
BIIMSIHME aTMOC(HEPHOro JaBJIeHUs Ha KUBOW OpraHM3M, IUIaBaHUE PbHIO, pblYaru B Tele
4esioBeKa, MpPH 3TOM IMEpPEeBOJUTh NPAKTHUECKYIO 3aJady B Y4YeOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUM;

ONMCHIBATh U3YyYEHHBbIE CBOWCTBA Tel M (U3NUYECKUE SIBJICHUS, HCIOIb3ysd (PU3NUYECKUE
BEIMYMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBA, BPEMs, IyTb, CKOPOCTb, CpPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CUJIa TSXKECTH, BEC Tela, CHJIa TPeHUs, JaBieHue (TBEPAOro
TeJNa, JXUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHUYecKast paboTa, MOLTHOCTb, TIEYO
CHJIbI, MOMEHT CHJIbI, KOA()(UIIMEHT MOJE3HOT0 JAEUCTBUS MEXaHU3MOB, KHHETUYECKasl U
MOTEHIIMAJIbHAs SHEPrus), MPU ONMUCAHUM IMPaBWIBHO TPAKTOBaThb (PU3MUYECKHUI CMBICI
UCIOJIb3yEeMbIX BEJIWYHMH, UX 0003HAUYEHUS U €AMHUIbI (PU3NYECKUX BEIMYHH, HAXOAUTh
(dbopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIMYHMHY C JPYTMMHU BEJIMYMHAMM,
CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NYECKHUE SBJICHHUS U IMPOLECCHI, UCIOJIB3Ys MpaBUiIa
CIIOKEHMsI CUIT (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBeCH pbluara (0J10Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUs
MEXaHHYeCKOH »HEepPruu, NpHU OSTOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHa U
3aMHChIBaTh €70 MATEMATUYECKOE BBIPAKEHHUE;



OOBSICHATH (PU3UYECKHE SBICHMS, IPOIECCHl U CBOMCTBA TEIl, B TOM YHCIE U B KOHTEKCTE
CUTYalNi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISBIATH NPUUMHHO--CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE W3 |—2 JIOTMYECKHX IIaroB ¢ OMOpOoW Ha 1—2 M3y4EeHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3afaud B 1-2 JeCTBHUS, HCIONB3YsSd 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAIOIME (PU3NYCCKUE BEIIMYUHBI: HA OCHOBE aHAIIM3a YCIIOBUS 3a]]a4M 3alHCHIBAThH
KpaTKOE YCJIOBHE, TMOJCTABIAThH (DU3MUECKUE BEIUYMHBI B (OPMYIbl U TPOBOAHTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JAHHbIE, HEOOXOIUMbIE JIUIsl PEILICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJYYeHHON (PU3UYECKON BETUUHUHBI;

pacrno3HaBaTh npoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (HU3UUECKUX METOJIOB, B
ONMHMCAaHUU UCCJICIOBAHMS  BBIACIATH IPOBEPSIEMOE  MPEANOoJIoKEHUuEe (TUIOTE3Y),
pa3nuyaTth W MHTEPIPETUPOBATH IMOTYYCHHBIH pe3ylbTaT, HAXOAWTHh OMIMOKH B XOJE
OIBITA, JEJIaTh BBIBOJBI I10 €r0 PE3YJIHTATAM,;

MIPOBOMTH OMBITHI IO HAOIOICHUIO (PH3UYECKUX SBICHUHN WK (PU3MUECKUX CBOMCTB TEIl:
dbopMynupoBaTh  MpOBepsE€Mble  MPEANOIOKEHUS,  COOMpaTh  YCTAHOBKY W3
MPeIJI0KEHHOTO 000PYA0OBAaHHUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOABL;
BBITIOJHATE MPSIMBbIE U3MEPEHHsI PACCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIIBI U
TEMIIEpPaTypbl C KCIOJIb30BAHUEM AaHAJOTOBBIX M IHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;
MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrol ¢
WCIIOIb30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBUCMMOCTH TYTH PABHOMEPHO IBHIKYILETOCS
TeJla OT BPEMEHM ABWKEHUS Tela, CUJIbI TPEHHs CKOJBXEHHUs OT Beca Tela, KayecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIBl TPEHHS OT IUIOHIAIU
CONPUKOCHOBEHUSI TEJ, CHJIbI YIPYTrOCTH OT YIUIMHEHUS NPYKUHBI, BBITAIKHWBAIOLICH
CUJIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TUTOTHOCTH TeJIa, OT MIYOWHBI, HA KOTOPYIO OTPYKEHO TEJI0, YCIOBUH IIaBaHUS TEll,
yCIIOBUI paBHOBeCcHsI pblyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHHM Y4€OHOTO
UCCIIeIOBaHMs, COOMPATh YCTAHOBKY W BBINIOJNHATh U3MEPEHHUS, CIEAYs MPEAI0KEHHOMY
mIaHy, (UKCUpPOBATh PE3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUYECKHX BEJIMYMH B
BHJIC€ TPEIJIOKEHHBIX Tabmuil © TpadukoB, JenaTh BBIBOABI 10 pe3yibTaTam
HCCIIEA0BAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHS (PU3MUECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO TeNa, CHJIAa TPEHHUS CKOJIbKEHHUs, [JaBJI€HHE BO31yXa,
BBITAJIKABAIOIIAs CUJIA, IEUCTBYIOINIAsI Ha TIOTPYKEHHOE B JKUJIKOCTh TEJI0, KOADOUIIEHT
MOJIE3HOTO JICUCTBUSI MPOCTHIX MEXAHWU3MOB), CJIENYS MPEIJOKEHHOW WHCTPYKIUU: TIPU
BBITIOTHEHUH H3MEpPEHUN COOMpaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY U BBIYUCIATH
3HaYE€HHE UCKOMOW BEJIMYMHBI;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH TMpu  paboTe ¢ 1abopaTopHBIM
000pynOBaHUEM;

yKa3bIBaTh MPHUHIIUIIBI AIEWCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOMIAIIINECs COCYAbl, OApOMETp, phIvar, MOABHUKHBIA U HEMOIBUKHBIN
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepU30BaTh MPUHITUIBI ISWCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX yCTPOWCTB
C OmoOpoil Ha WX OmucaHus (B TOM YHCIE: TOJMIIUITHUKH, YCTPOMCTBO BOIOMPOBOJA,
THAPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, TOPITHEBOM HACOC, apeoMeTp),



UCIOJb3ysl 3HAHUSA O CBOWCTBaX (PU3MUECKUX SABICHUM M HEOOXOIMMBbIe (pHU3NUECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTL TPUMEPHI  (HAXOAUTh HMHGOPMAIMIO O TpUMEpax) MPaKTHIECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEJHEBHOM KM3HM I OOecredeHus
0e3omacHOCTH TMpH oOpamieHHH ¢ OpudopaMM W TEXHUYECKHMH YCTPOMCTBaMH,
COXPAHEHMs 37J0POBbs U COOJIOJCHHUSI HOPM SKOJIOIMUYECKOTO MOBEACHUS B OKPY KAOLIEeH
cpexe;

OCYLIECTBIATh OTOOpP HCTOYHHMKOB HH(popMmanuu B VHTepHeTe B COOTBETCTBHM C
3aJJaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3NIUYHBIX MCTOYHUKOB BBIIEIATH MH(OPMAIMIO, KOTOPas SBISETCS MPOTHBOPEUYMBOU
WJIA MOXKET OBITh HEJOCTOBEPHOM;

WCIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(bu3n4ecKoro cojepkaHus, CIIpaBOUYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi  KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs HHGOpMALMM W3  OJHOH
3HAKOBOM CUCTEMBI B IPYTYIO;

co3JlaBaTb COOCTBEHHbIE KpaTKM€ MHCbMEHHbIE U YCTHbIE COOOLIEHMsS Ha OCHOBE 2—3
WCTOYHHUKOB HH(pOpMAMK (PU3HMUECKOTO COACPKaHUSA, B TOM YHCIE MyOJIWYHO IenaTh
KpaTKHUe COOOILEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4E€OHBIX MCCIEAOBAHUN, IPU ITOM
IPaMOTHO  HUCHOJb30BATh  M3YyYCHHbIM TMOHATUHHBIA  ammapar Kypca  (U3HUKH,
COIIPOBO’KAATh BBICTYIIJICHUE IPE3EeHTalUEH;

IIPU BBIIOJIHEHUH Y4YE€OHBIX MPOEKTOB U HCCIIEAOBAHUM pacrpenessaTh 0O0S3aHHOCTH B
IpyIIe B COOTBETCTBUM C IMOCTABJICHHBIMH 3a7jayaMH, CIEIUTh 32 BBIIOJIHEHHUEM IUIaHA
NEHCTBUM, aJeKBAaTHO OLIEHUBATb COOCTBEHHBIM BKJIaJ B JI€ATENBHOCTb T'PYIIIBL,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEMCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K kxoHmy obOydenuss B 8 kJjiacce mpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BAaTh IIOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE ATOMOB HU
MOJIEKYJ, arperaTHble COCTOSHHUSI BEIIECTBa, KpUCTAUIMYECKHE M aMop(HbIe Tena,
HACBIIICHHBIA M HEHACBILICHHBIM Iap, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHsSA
SHEPIHUsl, TEIUIOBOM JBHUTaTENb, 3JIEMEHTAPHBIM AIEKTPUYECKUN 3apsjl, IJIEKTPUIECKOE
I10JI€, IPOBOJAHUKYU U AUDIIEKTPUKH, IIOCTOSTHHBIMN DJIEKTPUYECKUM TOK, MArHUTHOE I10JIE;
pa3nuyuath SIBI€HHSA (TEIUIOBOE paclIMpeHHe M CXaThe, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KallWUIAPHBIC SBJICHUS, UCIIAPEHKUE, KOHACH AU, [IJIaBIICHUE,
KpucTaymm3auusi (OTBep/ieBaHUE), KWUIIEHUE, Tervlonepenada (TEMIONPOBOIHOCTD,
KOHBEKIIMSI, H3Iy4YeHHE), OJEKTpHU3alusi TeJ, B3aUMOJAEHCTBHE 3apsaoB, JEHCTBUS
JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aMMOJEUCTBUE MArHUTOB, IEUCTBUE
MarHUTHOTO TOJISI HAa MPOBOAHUK C TOKOM, JIEKTPOMAarHuTHasE MHAYKIHS) MO0 OMMCAHUIO
UX XapaKTEepHBIX CBOICTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AaHHOE (pU3nveckoe
SIBJICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (DU3MYECKUX SIBICHUN B OKpYKAIOLIEM MHUpE, B
TOM yHciie GU3NUecKUe SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KallUJUIIpHbIE
SBJICHUSI B IPUPOJIE, KPUCTAIUIBI B NIpUpoAe, nznyueHue CoiHIa, 3aMep3aHnue BOJLOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, HJIEKTPUUYECKUE SIBICHUS B
atMocepe, SJIEKTPUYECTBO JKHMBBIX OPraHM3MOB, MarHuUTHoe moje 3emid, apeid
ITOJIFOCOB, POJIb MarHUTHOTO MOJISA JUISl KM3HU Ha 3emile, MOJSPHOE CHSHHE, NPU 3TOM



NEPEeBOAUTHIPAKTUYECKYIO 33Jayy B Yy4eOHYI0, BBIIEIATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKy) PpU3NYECKUX SBICHUH;

OIMCBIBATh U3YyUYCHHBIE CBOMCTBA Tel U (PpU3MUECKHE SIBICHMS, UCHOJb3Yys (pU3HUecKue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS OJHEPrHs, KOJUYECTBO TEIUIOTHI, YAEJbHas
TEIUIOEMKOCTb ~ BEILLECTBA, yJA€IbHAs TEIUIOTa IUIABJIEHUS, YyJAEIbHAs  TEIJIoTa
apooOpa3zoBaHMs, YAeJIbHas TEIJIOTa CrOpaHMs TOIUIMBA, KO3(Q@ULIMEHT IO0JIE3HOrO
JNEUCTBHUS TEIUIOBOM MAIlMHBI, OTHOCUTENBHAS BIIAXKHOCTH BO31yXa, JJICKTPHYECKUN
3apsij], CWJa TOKA, AIEKTPUUYECKOE HAIPSHKEHHUE, COMPOTUBIICHUE NTPOBOJHHUKA, YIEIbHOE
COIIPOTHBIICHUE BEILIECTBA, pad0Ta ¥ MOIIHOCTb 3JIEKTPUUECKOTO TOKA), IPU ONHCAHUU
IIPAaBUJIBHO TPAKTOBATh (PU3UYECKUH CMBICI MCIIOJIb3YEMbIX BEIWYHMH, OOO3HAYCHMS W
eMHUIBl  (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JIAHHYIO
(¢u3NYeCKyl0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SIBICHUS U MPOLIECCHI, UCTIONb3Ysl OCHOBHBIC
IIOJIOKEHHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOEHMS BEUIECTBA, IPHUHIIMII
CYNEpIO3UIMHU 1oJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsna, 3akoH Oma
Il y4dacTKa Lenu, 3akoH J[xoyna—JIeHna, 3aKkoH COXpaHEeHHsl SJHEPTUHU, IIPH ITOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €70 MaTEMATUIECKOE BHIPAKCHHE;
OOBSICHATD (PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIH
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh MNPUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKUX IaroB ¢ ONOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THble 3agauyd B 2-3 JICHCTBHS, UCIONB3YsS 3aKOHBI W (POPMYIIBL,
CBsI3bIBaOIIME (PU3MUECKUE BEITMUMHBL: HA OCHOBE aHAJM3a YCJIOBHS 3a/lauM 3allUChIBATh
KpaTKOE€ YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIsl PELICHUs 3aJaud, BBIOMPATh
3aKOHBI ¥ (DOPMYJIBI, HEOOXOUMBIE JUIs €€ PEeUIeHHs, TIPOBOJUTH PACUYETHI M CPABHUBATH
MOJIy4YeHHOE 3HaYeHHe (PU3NUECKON BETMUNHBI C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MpOOJIEMBbI, KOTOPhIE MOXKHO PEUIMTh MPU TOMOIIU (PH3MUECKUX METOIOB,
UCIIOJIb3YSl  ONMCAaHUE HCCIENOBaHUS, BBIACIATH IMPOBEPSIEMOE  IPEANIOIOKEHHE,
OLICHMBATH IIPABWIIBHOCTD MOPsIIKA IPOBEIECHUS UCCIIEIOBAHMS, EJIaTh BBIBOIBI,
MIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3NUECKUX SBICHUN WK (PU3HMUECKUX CBOMCTB Tel
(kanuJUIApHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUs BO3/yXa OT ero oobéma, TeMreparypsl,
CKOPOCTH TIpOIlecca OCTBIBAHWSA M HAarpeBaHMs MPU H3IYYEHUH OT LIBETA H3JIydarouei
(moromatoneii) HOBEpXHOCTH, CKOPOCTh UCHAPEHUs BObI OT TEMIIEPATYPHI KUJIKOCTH U
wionaad €€ IOBEPXHOCTH, MIEKTPU3aLUsS Tl M B3aUMOACUCTBHE DJIEKTPHUYECKHUX
3apsA70B, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHMTOB, BU3yaJlM3allisd MAarHUTHBIX IOJIEH
MTOCTOSIHHBIX MAarHUTOB, JI€WCTBUS MarHUTHOTO MOJI Ha MPOBOJHMUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENSl IOCTOSHHOIO TOKa): (OpMYJIHPOBATH
IIpoBepsEMBbIE MPEAIOI0KEHHsI, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py/I0BaHUS,
OIUCBIBATH XOJI OIBITAa U (POPMYITUPOBATH BHIBOJIBI;

BBINIOJHATh TPAMBIE M3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOW BIAXXKHOCTH BO31YXa,
CHJIBI TOKa, HANpsOKEHUs C HCIOJIb30BAHMEM aHAJIOTOBBIX NPHUOOPOB U JaTYMKOB
(Gbu3NYeCKUX BENWYHMH, CpPaBHUBATh pE3yJabTaThl H3MEPEHHH C Y4YETOM 3aJaHHOU
abCOIIOTHON MOTPEIIHOCTH;

MPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTH OIHOM (DU3UYECKON BEIWYUHBI OT JPYrol C
WCIOJIb30BAHUEM MPSAMBIX U3MEPEHHUH (3aBUCHMOCTh CONPOTUBIICHUS IPOBOHUKA OT €r0



JUIMHBI, TJIOUIAJU IIONEPEYHOr0 CEUEHHMs] U YAEIbHOIO CONPOTHUBIICHMS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HANpPSDKEHUS HA MPOBOJIHUKE,
UCCIICIOBAaHUE TIOCIEIOBATEIBHOTO W MMapajuIeIbHOIO COEIMHEHHH MPOBOJHHKOB):
IUTAHUPOBAaTh HCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATb H3MEPEHUs, Cleays
IIPE/UIOKEHHOMY IUIaHy, (UKCUpPOBAaTh PE3yJbTaThl MOJYYEHHONH 3aBUCHUMOCTH B BHJIE
TabauI 1 TpaduKoB, A€TaTh BBIBOJABI 110 PE3yIbTaTaM HCCICIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MepeHHs (U3MUECKMX BeJWYMH (yAeldbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHWE MPOBOJHHMKA, PabOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh  M3MEPEHMsA, COOMpaTh OSKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEAys
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNE BEJIMUHHBI;

coOmogaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ 1mabopaTOPHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YyYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOPOM Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMET, ITapoBast
TypOuHa, aMIIepMeTD, BOJIBTMETD, CYETUHK AIEKTPUYECKON JHEpIuy,
AJIEKTPOOCBETUTENFHBIE MPHOOPBI, HArpeBaTelIbHBIE AIIEKTPONPUOOPH  (TIpUMEpHI),
UIEKTPUUECKUE MPEIOXPAHUTEIHN, 3IIEKTPOMArHUT, 3JIEKTPOABUraTelb IOCTOSHHOIO
TOKa), MCIIOJB3Yysl 3HAHUA O CBOMCTBaX (U3MUECKUX SABJICHUH M HEOOXOIUMbIe
¢bu3nveckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IIPOCThIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (’KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATENIb BHYTPEHHEIO CrOpaHUs, DJEKTPOCKOI, pEeoCTaT), COCTaBIATH CXEMbI
JIEKTPUUYECKUX LIETIeH ¢ MOCe0BaTeIbHbIM U NMapajuIeIbHbIM COSJMHEHUEM HJIEMEHTOB,
pas3nuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

IPUBOAUTH TNpUMEphbl  (HaXOAUTh HMHGPOPMALUIO O HIpPUMEpax) HPAKTUYECKOIo
UCIOJb30BaHUS (PU3MUYECKMX 3HAHUH B MOBCEAHEBHOM KM3HM s OOecredyeHus
0e30macHOCTH TpH OOpameHuH ¢ [pudopaMM W TEXHUYECKHMH YCTPOWCTBaMH,
COXpaHEHHS 37J0POBbsI H COOJIIOJICHUS HOPM DKOJIOTHUYECKOTO TIOBEACHUS B OKPY)KAIOIIEH
cpexe;

OCYIIECTBIISTh TIOUCK WHpOpManuu (PU3NYECKOTO cojepkaHus B MHTepHEeTe, Ha OCHOBE
UMEIOIIUXCS 3HAaHUM M TyTEM CpaBHEHHs JONOJHUTENbHBIX MCTOYHHKOB BBIJCIATH
MH(pOpMaIINIO, KOTOpasi ABJISIETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;
UCIOJIb30BaTh MPH BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(U3NIECKOTO CONepKAHUSA, CIIPABOYHBIE MaTepHaibl, pecypchl ceTd MHTepHeT, BIaieTh
npuéMamMi  KOHCIIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMA W3  OJHOMN
3HAaKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHCHbMEHHBIE M KpaTKuUE YCTHbIE cOoOOuIeHus, 00001as
MHGOPMAILMI0O U3 HECKOJBKHX HCTOYHHUKOB (PU3MUECKOTO COAEp)KaHUs, B TOM 4YHUCIE
MyOJINYHO NPEACTABIATh Pe3yabTaThl MPOEKTHOM UM MCCIIE0BATENbCKOM 1€ATEIbHOCTH,
MPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATHHHBIA ammapar Kypca (HU3UKH,
COIPOBOKAATH BHICTYIICHHUE TIPE3CHTAIINCH;

NpHU  BBIOJHEHUH YYEOHBIX TIPOSKTOB M HCCIENOBAaHHWHA (U3NYECKAX MPOIECCOB
pacrpenenaTte OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C TIOCTABJICHHBIMH 33Ja4aMH,
CIIEZINTH 3a BHINIOJHEHUEM IIIaHa JIEHCTBUN U KOPPEKTUPOBATH €T0, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJaJ B JIEATENBHOCTh TPYIIBI, BBICTpAUBaTh KOMMYHHKAaTHBHOE
B3aWMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(QIUKTEIL.



K kxoHny oOydenuss B 9 kJjacce NpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHU:

WCIIONB30BAaTh IOHATHUS: CHUCTEMa OTCY€Ta, MaTepUalbHas TOYKA, TPAEKTOPUS,
OTHOCUTEIIFHOCTh MEXaHHYECKOIro JBWXKEHUs, Aedopmarus (ympyras, IiacTUdeckas),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U NEPErpy3KH, LICHTP TAKECTH,
abCoMIOTHO TBEPOE TENO, LEHTP TSKECTH TBEPAOIrO Teja, PaBHOBECHE, MEXaHUYECKUE
KoJe0aHusl ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, IJEKTPOMArHUTHbIE BOJIHBI, IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAbHO30PKOCTh, CIIEKTPhI UCIYCKAaHUS
U TIOTJIOLICHHUS, anb(a-, 6eTa- 1 TaMMa-u3ITydeHHsI, U30TOIIbI, S/IEPHAsi JHEPTeTHKaA;
pa3nuyarh SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MNPSAMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE MaJCHUE Tell, PaBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICUCTBUE TEJI, PEAKTUBHOE JIBUKEHUE, KoJebaTeabHOoe
JIBUKEHHE (3aTyXaolllle U BBIHY)KJEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE ABM)XECHHUE,
OTpa)KEHUE 3BYKA, NIPSMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NIPEIIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTpa)keHHE CBETa, Pa3NIoKEHHE Oeoro CBETa B CHEKTP M CIOKEHUE
CHEKTPaJIbHBIX  IBETOB, JIUCIIEPCUSl  CBETA, €CTECTBEHHAas  PaJMOAKTHUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIYYEHHs) IO OINUCAHUI0 HUX XapaKTEepPHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UYECKHX SIBICHUI B OKpy)KamlieM Mupe (B
TOM 4HuCie (U3MUECKUE SIBJICHUS B MPUPOJE: NPWIMBBI U OTIWBBI, JIBUKCHUE IUIAHET
ConHeyHOU CUCTEMBI, PEaKTUBHOE ABM)KEHUE JKMBBIX OPTaHHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHYECKUE BOJIHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE  SBIEHUS B  MpUpOJE, OHUOIOrMYecKoe  JACWCTBHE  BHAUMOTO,
VIBTPaUOIETOBOTO H PEHTICHOBCKOTO M3JIYICHUN, €CTECTBCHHBIN PaJIMOAKTUBHBINA (POH,
KOCMHMYECKHE Jy4d, pPaJUOAKTUBHOE H3IIyYEHUE IPUPOJHBIX MHUHEPAIOB, JEUCTBUE
pPaIMOAKTUBHBIX  W3JIyYEHUH HAOPraHW3M  UeJOBeKa), MpH O3TOM  IEepPEeBOAUTH
MPAKTUYECKYIO0 33/7adyy B YueOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH)
(U3NYECKUX SIBIICHUIA;

OIMCHIBATh U3YyYCHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBIECHUS, UCIONB3Yd (PU3HUECKue
BEJIMYMHBI (Cpe[Hssl U MIHOBEHHas CKOPOCTh Tejda IpPU HEPAaBHOMEPHOM JBUKEHHH,
YCKOPEHHE, NIEPEMEILEHHE, IIyTh, YIJII0Basi CKOPOCTh, CHUJIa TPEHUS, CHJIA YIIPYTOCTH, CUJIA
TSKECTH, YCKOpPEHHE CBOOOJHOrO MajJeHUs, BEC Tela, UMIYJbC Tella, UMIYJIbC CHIIBI,
MexaHuueckas paboTa M MOILHOCTb, MOTEHLIMAJIbHAs SHEPrus Teja, MOJHATOTO Hal
IIOBEPXHOCTBIO 3€MJIM, ITOTCHIMAJbHAsI DHEPIUs CKATOM IPYKUHBI, KHHETHYECKas
SHEPrusl, MOHAS MEXaHWYEeCKas SHEPrus, MEePUO M YacTOTa KOJIeOaHHM, IMHA BOJHBI,
I'POMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb MPEIOMIICHUS CPEJIbl), PU
OMMCAaHWU TPABUWIBHO TPAKTOBATh (PU3UYECKUIl CMBICT HCIHOJIB3YEMBIX BEJIHYHUH,
0003Ha4YEeHUsSI M €IMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTh (DOPMYIbI, CBS3bIBAIOILINE
JTaHHYIO (PU3UYECKYIO BEJIIMYMHY C APYTUMHU BETUYHMHAMHU, CTPOUTH IpadUKH HU3YUYECHHBIX
3aBHUCHUMOCTEHN (PU3NYECKIX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUECKHE SIBICHUS U MPOLECCHI, UCIONb3ys 3aKOH
COXpAHEHUs DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUs, NPUHLMUII CYNEPIO3ULUHA CUI,
IIPUHLUIT OTHOCHUTEIBHOCTH ['anmmnes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHsI MUMITYJIbCa,
3aKOHBI OTPAXKEHUS U IIPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MaCCOBOTO
qycell MPHU SIEPHBIX PEaKIUsaX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBATh €0 MATEMATHUYECKOE BBIPAXKEHNUE;



OOBSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIHi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBISBIATh NMPUYUHHO--CIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIAaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, (PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7aui (OMUPAOIIKEcs Ha CUCTeMYy U3 2—3 ypaBHEHUI), HCIONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJaud 3alMCBhIBaTh KPAaTKOE YCIOBUE, BBIBIATH HEJOCTAIOMIME WM HW30BITOYHBIC
NaHHbIE, BBIOMpPATh 3aKOHBI U (QOPMYJbl, HEOOXOAMMBbIE [JISl PEHICHUS, IPOBOAUTH
pacuéThl U OLICHUBATH PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BEJTMUHHBI;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIMTh NMPU MOMOIIU (PU3HUECKUX METOJIOB,
UCTOJNB3ysl OMHCAHUE HCCIEAOBAaHMS, BBIACIATH MPOBEPAEMOE IPEAIOIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOpSAKA MPOBEACHUS MCCIEIOBAHUSA, JIENaTh BBIBOJBI,
HMHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOJIUTH OIIBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUH WIN (PU3HMUECKUX CBOMCTB TEl
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHsI JHEPrHH, 3aBUCUMOCTH
nepuoja KoneOaHuil Mpy>KHHHOTO MasgTHHUKA OT MAacChl Tpy3a U >KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT AMIUIMTYIBl MajbIX KOJIEOAHWH, MPSAMOJIMHEHHOE pPacHpOCTpaHEHUE
CBETa, pa3joXeHnue 0eoro cBera B CHEKTP, H3yYeHHE CBOMCTB M300PaXKEHUS B IIOCKOM
3epKaje U CBOMCTB H300pa)KeHHUsS IpeaAMeTa B coOuparoled IJuH3e, HaONIAeHue
CIUIOIIHBIX U JTUHEHUYaThIX CHEKTPOB M3IYUEHUS): CAMOCTOSITEILHO COOMPATh YCTaHOBKY
n3 u30bITOYHOTO Habopa OOOpYIOBaHUS, OMMCHIBATH XOJ OMBITA M €r0 pPe3yNbTaThl,
(hOopMyIIMPOBATH BEIBOJIBI;

MPOBOJUTh TPU HEOOXOIMMOCTH CEpUI0 MPSIMBIX HM3MEPEHHH, OIpeneNss CpenHee
3HaYCHHE U3MepseMol BeNMW4YMHBI ((POKYCHOE pacCTOSHUE COOMparoIiell JIMH3bI),
000CHOBBIBAThH BBEIOOP Crioco0a u3MepeHus (M3MEPHUTEIILHOTO ITPUO0opa);

MPOBOJIUTH HCCIIEJIOBAHUE 3aBUCHUMOCTEH (DU3UYECKUX BEIMYMH C HCIOJIb30BAaHHEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTh MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM ABUXCHUU
0e3 HauaJdbHOW CKOPOCTH, MEpHoJa KOJIeOaHH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHS CBETa OT yIJla MajJeHHus W yriia MPEIOMIICHHS OT
yria TajeHus): TUIAHUPOBATh HCCIIEAOBAaHUE, CAMOCTOSATENBHO COOMpaTh YCTaHOBKY,
(buKcUpoBaTh Ppe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEIMYUMH B BHJE
TabIuUI ¥ TpaUKOB, JAETIaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (PU3MUECKUX BeNUYMH (CpPEeOHssl CKOpPOCTh U
YCKOpEHHE Tejla TPU PaBHOYCKOPEHHOM MBIKEHUH, YCKOpEHHE CBOOOTHOTO TaJICHWS,
KECTKOCTh TPYXHUHBI, KOIDOUIIMEHT TPEHHUS CKOJILXKECHHS, MeXaHWJeckas pabora u
MOIITHOCTh, YacTOTa U MEPUO KosleOaHUH MaTeMaTHUYeCKOro M MPYXKMHHOTO MasiTHUKOB,
OINTHYECKasi cujla cOOMpAroLIel JIMH3bI, PAJUOAKTUBHBINA (OH): IUIAHUPOBATh U3MEPEHUS,
coOMpaTh AKCHEPUMEHTAIBHYI0 YCTaHOBKY ¥  BBINIOJHATH W3MEPEHHUSA, CIEIys
MPE/UIOKEHHOW HWHCTPYKIIMW, BBIYUCIATH 3HAUYEHHE BEIUYMHBI W aHAIN3HPOBATH
MOJTyYCHHBIE PE3YJIbTATHI C YIETOM 33JJAaHHOM MMOTPEITHOCTH U3MEPEHHIA;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH IMpu pabore ¢ JabopaTopHBIM
00opynoBaHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKU U3YUEHHBIX (H3MUECKUX MOJETCH: MaTepraibHas TOUKa,
a0CoMOTHO TBEPJOE TEJIO0, TOUCYHBII UCTOYHHUK CBETA, JIy4, TOHKAas JHMH34, TUIAHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;



® XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB
C OIOPOM Ha MX ONHUCAHMA (B TOM YHCIE: CIUAOMETP, TATUUKU MOJOKEHUS, PACCTOSHUS U
YCKOPEHHUs, PaKeTa, 3XOJOT, OYKH, MEepUCKoI, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUS O CBOMCTBax
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® CIIOJIb30BATh CXEMbl U CXEMATUYHBbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB MPU PEUICHUH Yy4eOHO--
IIPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMBbl Ul MOCTPOEHHs H300pakeHUH B INIOCKOM
3epKajie ¥ coOuparomeil T1uHse;

® [PUBOAWUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O IpUMEpax) MPaAKTUYECKOro
UCTOJB30BaHUS (PU3MUECKMX 3HAHUKW B TOBCEAHEBHON KHU3HH i OOecredeHus
0e30macHOCTH TMpH oOpameHnH ¢ npudopaMH W TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHMs 37J0POBbs M COOJIIOJCHHUSI HOPM SKOJIOIMUYECKOTO MOBEJACHUS B OKPY KaOLIEeH
cpene;

® OCYLIECTBJIATh IOMCK uHbopMauuu (Qu3nueckoro cozaepkanus B MHTepHere,
CaMOCTOSITENIbHO  (OPMYNIHPYs TOMCKOBBIM 3alpoc, HAXOAMTh IIYTH OIpeNesIeHUs
JOCTOBEPHOCTH TIONyYEeHHOW WH(OpPMAIIMK Ha OCHOBE HWMEIONUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX UCTOUHUKOB;

® UCMOJNB30BaTh IMPHU BBHIIOJHEHWH YYEOHBIX 3a/laHUil HAYYHO--TIOMYISIPHYIO JUTEPATypy
(GU3NIECKOTO CONepKAaHUA, CIIPABOYHBIE MaTEpUalbl, pecypchl cetn MHTEepHeT, BIaneTh
npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMU U3  OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

® C03/1aBaThb COOCTBEHHbIC NMCbMEHHbIE U YCTHBIE COOOIIEHHsSI HA OCHOBE MH(POPMALUU U3
HECKOJIbKUX MCTOYHHMKOB  (PU3MUECKOro  coAep)KaHMs, MyOJIMYHO MPEACTaBIATh
pe3yibTaThl IMPOEKTHOW WIIM MCCIIEIOBATEIbCKON NEATEIBHOCTH, MPU 3TOM I'PAMOTHO
WCIOJBb30BAaTh M3YYCHHBIM MOHATUHHBIN ammapaT H3y4aeMoro paszzuena (U3NKH |
COIIPOBOKAATh BBICTYIUIGHHWE IIpe3eHTaluel c ydyé€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE.
Temarnueckoe mniaaHUpOBaHUE MO (U3UKE JJII YPOBHS OCHOBHOTO OOIEro oOpa3oBaHMs
COCTaBJIEHO C YYETOM pabouell mporpaMMbl BOCIIUTAHUSI.
BocnuraTenpHbli MOTEHLMAT JAaHHOTO Y4eOHOro mnpeaMeTa OOeCHeYMBaeT pealnu3aluio
CIIEAYIOIIMX LI€JIEBBIX IPUOPUTETOB BocnuTaHus odyqaromuxcs O00:

1. Pa3BuTHE IEHHOCTHOI'O OTHOIIEHMS KIIPHPOJIE KaK UCTOUHUKY KU3HU Ha 3emile, OCHOBE
camMoro €€ CyIIeCTBOBAaHHMs, HYXKAAIOIIEHCS B 3alUTE U IIOCTOSSHHOM BHUMAaHUHU CO
CTOPOHBI YEJIOBEKA.

2. Pa3BuTHE IIEHHOCTHOTO OTHOWIEHWS K 3HAHUSAM KaK HMHTEIUIEKTYyalbHOMY pecypcy,
o0OecnieunBaromeMy Oyayllee 4YeloBeKa, KaK pe3ylbTary KpONOTIMBOIO, HO
YBJIEKATEJIbHOTO Y4eOHOTO Tpy/a.

7 KUIIACC
Ne KonunyecrBouacoB JJIeKTPOHHbIE
HaumeHoBaHuepasae B K i (undposbie)
I OB M TEMIPOrPpaMMBblI ¢ OHﬁTpom’Hl’l p%KT"quK" o0pa3oBaTe/IbHbI
/ ero  epadoThbI epadoThbl epecype

=



Paznen 1.@u3uka u e€ poJb B NO3HAHMU OKPYKAIOLIEr0 MUpa

Dusuka - Hayka o but6moreka 1IOK
1.1 HDHDONE 2 https://m.edsoo.ru/
PHpOA 7f416194
bubnmuorexa 1IOK
1.2  OusnuecKHeBEIUYHHBI 2 1 https://m.edsoo.ru/
7416194
EcrecTBeHHOHay4HbIIIME bubmmorexa HOK
1.3 S 2 1 https://m.edsoo.ru/
7416194
Hroronopaszneny 6

Paznen 2.HepBOHa‘laJILHLIe CBCJICHHUSA 0 CTPOCHUM BeIIECTBA

bubnuorexa 1IOK
2.1  CrpocHueBeliecTBa 1 https://m.edsoo.ru/
7416194
JIBuxenue u bubnmoreka [JOK
2.2  B3aUMOJCHCTBUE 4YACTUL 2 1 https://m.edsoo.ru/
BEIIECTBA 71416194
ATperaTHpICCOCTOSTHUSB bubmorexa LOK
2.3 ereoTBa 2 https://m.edsoo.ru/
71416194
Hroronopazneny 5
Pa3nen 3./IBu:xeHne u B3auMojieiicTBUeE TeJl
MexaHn4eCKOeABUKEHU bubmorexa IIOK
3.1 . 3 https://m.edsoo.ru/
71416194
Hnepuus vacca bubmuorexa [HOK
3.2 HHOTHOCT’B >4 1 https://m.edsoo.ru/
7416194
bubmmorexa 1IOK
3.3 Cwna. Bugs! cun 14 1 2 https://m.edsoo.ru/
7416194
Wroronopazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
Hasuerne. H?peﬂaqa bubnmnoreka [HOK
4.1 ?:i:;imm TBEPIBIMH https://m.edsoo.ru/
» KHAROCTAMA 1 7f416194
razamu
bu6nuorexa 1IOK
4.2  JlaBIEeHUEKUIKOCTH 5 https://m.edsoo.ru/
7416194
but6moreka 1IOK
4.3  AtmocdepHOeIaBIeHNE 6 https://m.edsoo.ru/
71416194
JlelicTBuEe JKHAKOCTH M bubnuotexa 1JOK
4.4 N 1 3 .
rasa Ha NOTPYXEHHOE B https://m.edsoo.ru/
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HUX TEITO 71416194
Hroronopaszneny 21
Pazgen S5.Pabora u MOIIIHOCTB. JHEPIUs
bubnuorexa 1IOK
5.1 Pabora u MOIIHOCTH 3 1 https://m.edsoo.ru/
7416194
bubnuorexa 1IOK
5.2  IIpocTbieMexaHU3MbI 5 1 https://m.edsoo.ru/
7416194
bubnuorexka 1IOK
5.3  MexanuuecKasdHEePrus 4 1 1 https://m.edsoo.ru/
7416194
Hroronopaszneny 12
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TPOI'PAMME
8 KUIACC
Ne KosnyecTBOoUYacon JneKTponHbIE
HaumenoBaHuepasn (uadpoBbIE)
I €JIOB U Bce KoHTpoabHbIe IIpakTn4yeckue 0BPA30BATETBLHBIE
11 TEMIIPOIrpaMMbI ro paﬁoTbI paﬁoTbl pecypeb
Pa3pen 1.TenioBbiesiBieHUSA
Crpocrue " bubmuorexka I1IOK
11 " 7 https://m.edsoo.ru/
CBOMCTBaBeIIECTBA 7f4181ce
bubmuorexka I11OK
1.2  TemnoBblenpoIecchl 21 1 5 https://m.edsoo.ru/
7f4181ce
Hroronopaszneny 28
Pa3nes 2.2yieKTpryecKne 1 MATHUTHBIC SIBJICHHUS
?aj;;[lg]ﬁ.ld;ea?j;eHHble bubmorexa TIOK
2.1 Tena 0 x 7 1 https://m.edsoo.ru/
. 7f4181ce
B3aUMOJICIICTBUE
ITocTostHHBINAIIEKTPU bubmmorexa LTOK
2.2 y 20 1 7 https://m.edsoo.ru/
YECKUUTOK 2f4181ce
bubnmuorexka I[OK
2.3 ~ MarHuTHBICSBICHUS 6 1 1.5 https://m.edsoo.ru/
7f4181ce
DNeKTpOMarHuTHas bubmorexa LOK
2.4 4 https://m.edsoo.ru/
R 7f4181ce
Hroronopaszneny 37
PezepBHOEBpeMs 3
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OBILIEE KOJIMYECTBO

YACOB IO 68 3 145
I[TPOI'PAMME
9 KJIACC
Ne KoaunuecTBouacos
DJIeKTPOHHbIE
HanmenoBanmuepasa
(uudposbie)
I ¢JI0OB U Bce KoHTpoabHBIE IpakTuyeckue
/ TeMIpOTPAMMBL ‘o paGoThI paGoThI oOpa3oBaTe/ibHbIE
. pecypchl
Paznen 1.MexannuecKHesiBJeHHUSA
MexaHu4eckoe BuGmiorexa 110K
1.1 fﬁg?ﬁg} Ife ergl 10 1 https://m.edsoo.ru/
7f41a4a6
OITHCAHMS
bubmuorexka IIOK
1.2  BzaumogeiicTBUETEIN 20 1 3 https://m.edsoo.ru/
7f41a4a6
bubmmorexka I1[OK
1.3 3akoHBICOXpaHCHHS 10 3 https://m.edsoo.ru/
7f41a4a6
Hroromnopasznery 40
Paznen 2.MexaHn4yecKkue Koj1e0aHUs U BOJHbI
MexaHn4ecKkuekoneo bubmrorexa LOK
2.1 AHISE 7 3 https://m.edsoo.ru/
7f41a4a6
MexaHn4eCcKHUEeBOIH bubmorexa LOK
2.2 b1, 3ByK 8 1 3 https://m.edsoo.ru/
' 7f41a4a6
Hroronopaszaeny 15
Paspnen 3.2/ieKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
DNeKTpOMarHuTHOE Bubmorexa LIOK
31 nore " 2 https://m.edsoo0.ru/
3JI€KTPOMAarHUTHbHIE 7f413426
BOJIHBI I
Hroromnopaszneiry 6
Pa3nen 4.CBeToBbIesIBJIEHHS
3aKOHBIPACIIPOCTPaH bubmiorexa  LIOK
4.1 CHISICBETA 6 2 https://m.edsoo.ru/
7f41a4a6
) r— " bubmuorexka IIOK
4.2 6 3 https://m.edsoo.ru/
ONITHYECKUETTPHUOOPHI 7§41ad36
Paznoxxenne Oenoro bubmorexa  LIOK
4.3 CBETA B CTIEKTp 3 2 https://m.edsoo.ru/
7f41a4a6
Hroronopaszneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3znen 5. KBaHTOBLIESIBJICHUS

Ucnyckanue " bubmuorexka I[[OK
5.1 nmormomenue cBera 4 1 https://m.edsoo.ru/
aTOMOM 7f41a4a6
CrpoeHneaToMHOr0s1 bubmorera TOK
5.2 6 1 https://m.edsoo.ru/
Apa 7f41a4a6
bubmuorexka IIOK
5.3  SlmepHblepeakuuu 7 1 https://m.edsoo.ru/
7f41a4a6
Uroronopazneny 17
Paznen 6.11oBTOpUTEIBLHO-0000 1A IHIIMO1YJ/Ib
1(;1(;)(])351(1)11; i};ze " bubnmmorexka I1IOK
9 2 https://m.edsoo.ru/
CONlepKaHusl  Kypca 2f413426
¢busuku 3a 7-9 knacc -
Hroronopazneny 9
OBIIEE KOJIMYECTBO
YACOB 1o 102 27

[TPOTPAMME
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