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1. COAEPKAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(GU3UYECKUX SBJICHUH C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHnueckue, TEII0BbIe, JIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

dusnueckue npruOOpsl U NpoLeaypa IPSIMbIX U3MEPEHHH aHAJIOTOBBIM U LU(GPOBBIM IPUOOPOM.
Jlabopamopnwsie padbomot u onvimol.

OnpezaeneHue LEeHb! 1eJIEeHUS KaIbl K3MEPUTEIBLHOI0 Ipudopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

Onpenenenue pasMepoB MabIX TE.

W3mepenue TeMieparypsl Ipy MOMOLIY KUJKOCTHOIO TEPMOMETPA U 1aTYMKa TEMIIEPATYPBbI.

ITpoBenenue uccnenoBaHus 1O IMPOBEPKE I'MIIOTE3BI: AAIBHOCTH IMOJIETA LIApUKa, MYILIEHHOTO

TOPHU30HTAIIBHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBSI3b CKOPOCTHU JBHUKEHHMSI 4YaCTUL[ C TEMIIEPaTypOM.
bpoyHoBckoe napmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSI  BEILIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBHKEHUS.
Habmronenue nuddysun.
Habmonenune siBneHuil, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUILl BELIECTBA.

Jlabopamopuvie padomol u onvimel.

OrnieHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCTOIb30BaHueM (otorpaduii).
OnbITh! 10 HAOJIIOIEHUIO TEIUIOBOTO PACHIMPEHHS Fa30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKESHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenasisi CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUH. Pacy€r myTH U BpeMeHU JABHKEHUS.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumonelcTBuE Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBWKeHHUS Tel. Macca kak Mepa umHepTHOCTH Tena. [lmoTrHocTh BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuna xak XapakTepucTuka B3aumojeicTBusi Ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepeHue CHIIbI ¢ TOMOLIBIO TMHAMOMETpa. SIBIEeHUE TATOTEHM U cuila TshkecTH. Chna TshkecTn
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Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CiiokeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKobKEeHUs U TpeHue nokosi. TpeHue B mpupoae
U TEXHUKE.

Hemoncmpayuu.

HabumroneHne MexaHU4eCcKoro IBUKEHUS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoieHue sBiIeHUS MHEPIUH.

Habmroienue n3MeHeHus: CKOpoCcTy MU B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenue CKOpPOCTH PaBHOMEPHOrO ABMXKEHHUS (IIapuKa B KUAKOCTH, MOJENU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Onpenenenue cpeiHell CKOPOCTH CKOJIbXEHUS OpyCcKa WK HIapUKa 10 HAKJIIOHHON IJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPAOTO Tea.

OnbITE, JEMOHCTPUPYIOLINE 3aBHCUMOCTh DPACTSDKEHHUS (nedopmanuu) TPYKHHBI  OT
MPUIOKEHHOMN CHIIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJILKEHUSI OT BEca TeJla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JIaBJICHUS ra3a oT 00béMa, Temrieparypsl. [lepenada gaBneHust TBEPABIMU TEIAMU, KHUIKOCTSIMU U
razamu. 3akoH llackansa. [IHeBMaTmyeckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atmocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHOW
obonouku 3emmu. Onbit Toppuyennu. M3mepeHue atMocepHOro NaBieHHUS. 3aBUCUMOCTD
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ansi u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATYpBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.

Coo01aronirecs: CoCcysl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAIKMBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue mniaBaHUs Tel: IJIaBaHUE WM MOTPYXKEHHE Tel B 3aBHCHUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTpy>KEHHON B KHUAKOCTh YaCTH Tela.
Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO, TOTPYKEHHOE B KHUIKOCTb.
ITpoBepka HE3aBUCUMOCTH BBHITAIKUBAOIIEN CUIIBL, ICCTBYIONICH HA TEIO B )KUJIKOCTH, OT MacChl
Tena.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI, JEMCTBYIOLIEH Ha TENO B
KHUJIKOCTH, OT 00bEMa MOrpyKEHHOM B KUIAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUJIKOCTH.
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KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHUE JIOAKM U OmpeneneHue €
TPY30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MeXaHU3MBIL: pblYar, OJ0K, HAKIIOHHAS JIOCKOCTh. [IpaBuiio paBHOBeCHS phlyara.
[IpumeHneHne mpaBwiIa paBHOBECHsS pbluara kK OJoKy. «3o0si0Toe TpaBmio» MexaHuku. KITJ]
MPOCTBHIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sueprus. Kuneruueckas v noreHuuanbHas sHeprus. [IpeBpaiienue ogHoro
BHJIa MEXAHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimel.

Omnpenenenne pabOThI CHUIIBI TPSHHS TPU PABHOMEPHOM JBMKCHHH Tella 10 TOPU30HTAIBHOMN
MOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUs pblyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUST MEXaHUYECKOW SHEPTHH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETUUYECKOM TEOprU CTpOEHUs BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKYJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKCHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOr0 COCTOsIHUI BemlecTBa. Kpucramiueckue u
amop¢ueie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwULIpHbIE sBIeHUsA. TemioBoe
pacuIMpeHue u cxxartue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUYKEHUS YaCTHII.
Bnytpennss sneprus. CriocoOsl ”3BMEHEHHS BHYTPEHHEH SHEPTUU: TETUIONEpe1ada U COBEpIICHNE
paboTsl. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonuyecTBo TemnoTel. YenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u koHaeHcanus. Vcmapenwue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCUMOCTh TeMIeEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEIBI.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6nronenue nuddysun.

Habmronenue siBIeHU cMaurBaHUs ¥ KAMAJUTSIPHBIX SBICHUM.

Hab6nronenue TenioBoro pacimmpeHus Tel.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buael Terionepenayn.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.
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CpaBHeHuE TEMIIOEMKOCTEN pa3InYHbIX BEILIECTB.
HaOronenne Kuneuus.
Habumronenne noctossHCTBa TeMIlepaTypbl IPHU IIJIaBJIECHUN.

Jlabopamopuusie pabomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO NEUCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.
OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE MINPUIIA.
OnbITHl, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTD JIaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHMs WU
OXJIAXKICHUSI.
ITpoBepka runore3sl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
Habmionenne m3MeHeHUs1 BHYTPEHHEH SHEPruM Teia B pe3yibTare TeIUIonepeaayd U padoThI
BHEILIHUX CHIL.
HccnenoBanue sBiIeHUS TEIIO0OOMEHA MPU CMEIINBAHUN XOJIO0JHON U TOpsiueii BOJIBI.
Onpenenenre KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HAarpeThiM
METaJUIMYECKUM LUINHAPOM.
Onpenenenue yieabHONU TEIIOEMKOCTH BEILIECTBA.
HccenenoBanue npouecca uCapeHusl.
OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Ornpenenenne yaelIbHON TEIJIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTpu3anus Tell. J[Ba posa 3JIeKTpHUUecKUX 3apsa10B. BzaumoaenicTBrue 3apsyKeHHbIX TEJl.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3aps0B U
pPacCTOSTHUS MEXTY TEJIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

ONEeKTpUUEeCKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO ToKa. McTouHukH
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IPOBOAHMKA. YJIEIbHOE CONPOTUBJIEHME BemiecTBa. 3akoH Owma uisl ydacTka LEMu.
[TocnenoBarenbHOE U MapajuIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3NIEKTpUYECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrosiHHbIE MarHuThl. B3amMoAeiCTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJE.
MaruuTtHoe nose 3eMiId ¥ €0 3Ha4eHue A xku3HU Ha 3emute. OnelT Opcrena. MarHutHoe mose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOJBMIaTeslb IOCTOSHHOrO Toka. lMcnonbp3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE.

Oneitel  @apagnes. SBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
Onektporedeparop. CrmocoObl TONYYEHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.
JIBa poza EeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpoiCTBO U IEHCTBHE IEKTPOCKOIA.



ounkwnNE

10.

11

17

18.
. KOHCTPYI/IpOBaHI/IC " U3Yy4YCHUC pa6OTBI SJICKTPOABUTATCIIA.
20.
. OIBITHL 1O HCCICAOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUU: UCCICIOBAHUC W3MEHEHHI

19

21

DIIEeKTpOCTaTUUYECKAss UHTYKIIUS.

3aKOH COXpaHEHHS JIEKTPUUECKUX 3aPAJIOB.
[IpOBOJHUKY U TUBTIEKTPUKH.

MoaenupoBaHU€e CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.
VM CTOYHHKH TOCTOSHHOTO TOKa.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. 'a30Bblii pa3psm.

. 3sMepeHue cuiibl TOKa aMIIepMETPOM.

. I3mepenue 31eKTpUYeCcKOro HarpsyKEHUs: BOJIbTMETPOM.

. Peoctat u MarazuH conpoTHBIIECHUMA.

. BzanMoelicTBre NOCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOXHOCTH Pa3JieJICHHs TTOJIFOCOB MarHUTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHoe 1noJie ToKa. IJEeKTPOMArHuT.

. lelicTBu€ MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTD HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.
OMNBITH O HAOIIOICHUIO JICKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS SJIEKTPUIECKOTO MOJIS HA MPOBOJIHUKU U AUDTICKTPUKH.
COopka u TpoBepKa pabOTHI JEKTPHUICCKOH IETIH ITOCTOSIHHOTO TOKA.
H3mepeHue u peryJInpoBaHHue CUIIbI TOKA.
H3mepenue u peryinpoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA
U HampsDKEHUS Ha PE3UCTOpeE.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JICKTPUYIECKOTO COIMPOTUBIICHUS TPOBOHUKA OT €0
JUTMHBI, TJIOIIAN MOTIEPEYHOTr0 CEUCHUS U MaTepuana.
[TpoBepka TmpaBWJIa CIOKEHUS HAMPSHKCHUH TPU  TIOCICIOBATSIIBHOM COCTUHEHUH JBYX
PE3UCTOPOB.
[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, HIYLIETO Yepe3 Pe3UcTop.

. Onpenenenne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIIEIAEMON HAa PE3UCTOPE.
12.
13.
14.
15.
16.
. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBUS KaTYIIKU C TOKOM M MarHura

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILETO Yepe3 JaMIIOUKy, OT HaNpsKEHHs Ha HEl.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPH UX O0ObEAMHEHUH U Pa3JICICHUH.
HccenenoBanue 1eWCTBUS JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OT CUJIbI TOKA U HAIIPABJICHUSA TOKA B KaTYIIKC.
I/I3yquHe ]I@f/iCTBI/ISI MAaramMTHOIO I10JIA Ha IIPOBOJHUK C TOKOM.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKH.

SHAYCHUSA U HAIIPABJICHUA MHAYKIIMOHHOI'O TOKA.

9 KJIACC
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Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiuHElHHoe aABwxkeHue. HepaBHOomepHOe
npsiMOJIMHEHOe JBHkeHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tejla HpH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOE npsMoiuHeiHoe aBuxkenrne. CBoOoaHoe najaenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBIKEHUE 1O OKpykHOCTH. Ilepuon m dacrora oOpamenus. JluneliHas u
yIJI0Basi CKOpOCTU. LIEeHTpOCTpeMUTENBHOE YCKOPEHHUE.

ITepsoiii 3akon HeroToHa. Bropoii 3akon Hbrorona. Tperuii 3akon Hprorona. [lpunimn
CyNEPNO3UIUU CHUJL.

Cwia ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: cujla TPEHUS CKOJIBKEHHS, CUJIa TPEHHS
MOKOS1, APYTHE BUAbI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
Jswxenue ianet Bokpyr Comnnna. [lepBast kocmuueckasi ckopocts. HeBecoMoCTh U meperpy3KHu.

PaBHOBecue maTepuanbHON Touku. AOCONMOTHO TBEPAOE Teao. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHeprun U padotel. [loTeHuManpHas 3HEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanpHas 3Heprus cxxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

HabGmronenrne MexaHW4eCcKOro JBMYKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCYETA.

CpaBHeHHE MyTel U TPAEKTOPUM JABUKEHHUS OJTHOTO M TOTO XK€ TeJla OTHOCUTEIBHO Pa3HbIX Tell
oTCY€Ta.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSMOIMHENHOTO ABUKEHUSI.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmroienue IBMKEHUS Tella o OKPY>KHOCTH.

Habmronenne MexaHnuecKux SIBICHUN, MPOUCXOAIINX B cucteMe oTrcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOnHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HabGmronenue paBeHCTBa CUIT TPU B3aUMOJICHCTBUU TEJ.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBHKEHHH.

. Ilepenaya ummysbca mpyu B3aUMOJICHCTBHHA Tell.

. IIpeoGpa3zoBanust SHEPTUM IPU B3aUMOJEHCTBUN Te.

. CoxpaHeHre UMIyJIbCca P HEYIPYTOM B3aMMO/ICHCTBHH.

. CoxpaHeHue UMITysibca Ipyu aOCOMIOTHO YIPYTOM B3aUMOJIEHCTBHH.

. HaGmroieHne peakTUBHOTO JBUXKEHUSI.

. CoxpaHeHne MeXaHN4eCKON IHEPTUH MTPU CBOOOTHOM MaJICHUH.

. CoxpaHeHne MeXaHN4eCKOM SHEPTHH MPU ABMKEHUU TeJla MO JeHCTBUEM MPYKHUHBI.

Jlabopamopnwvie padbomot u onvimol.
KoHcTpynpoBanue Tpakrta Juisi pa3roHa M JajdbHEUIEro paBHOMEPHOTO JIBM)KEHUS IIapuKa WU
TEJIEKKH.
Omnpenenenue cpeqHeil CKOPOCTH CKOMBKEHHUSI OpycKa WU JIBIKEHUS IapUKa MO HAKIOHHON
IJIOCKOCTH.
Ornpezenenne yCKOpeHus Tea Mpyu paBHOYCKOPEHHOM JBUYKEHUU 110 HAKJIOHHOU MJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH ITYTH OT BpEMEHH IPU PaBHOYCKOPEHHOM JIBIKEHHUHU 0€3 HayalbHOU
CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIM MPU PAaBHOYCKOPEHHOM JBM)KEHUHM 0€3 Ha4albHOW CKOPOCTH IyTH
OTHOCSITCS KaK s HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJJHAKOBBI.
I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUSA CKOJILKCHUSA OT CHUJIbI HOPMAJIBHOT'O OAaBJICHUA.
Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUS.

Onpenenenue KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS NMPH PABHOMEPHOM JBIKCHUH TeJa 10 TOPHU3OHTAIBHOM
MIOBEPXHOCTH.

. Onpez[eneHI/Ie pa6OTBI CUJIbI YIIPYT'OCTH IIPpH noabEMe I'py3a € UCIIOJIb30BAHHUEM HCIIOABHIKHOTO U

MOJIBUKHOTO OJIOKOB.
N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUsA ¥ BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
ammuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0JIe0aTeIIbHOM JIBFDKCHUH.

3aryxaromue konebanus. BeiHyxnennsle koneOanus. Pesonanc. MexaHnyeckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbIe U MonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkeHue 3Byka. IHppa3ByK U yiIbTpa3BYK.

Hemoncmpayuu.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwsie pabomot u onvimel.
Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoneOaHuil Mpy>KUHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaHUN MTOABEIICHHOTO K HUTH TPy3a OT JIJTMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.
[TpoBepka HE3aBUCHMOCTH NEepHOJia KoJieOaHH rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpysa.
OMBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh MTEPHO/1a KOJIeOaHUN MPYKMHHOTO MassTHHKA OT MacChl
rpy3a 1 )KECTKOCTU MPY>KUHBI.
W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Paznesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

DNIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHuTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoOMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BostHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€e IBJICHHUS.

JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.
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ITpenominienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oroammapara, MUKPOCKONA U
Tesieckomna. I 1a3 kak onTuyeckas cuctemMa. baM3opykocTs U 1aibHO30pKOCTb.
Pasnoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. CiiokeHUE CIIeKTPaIbHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsaMonuHeiHOe pacipoCcTpaHEHHE CBETA.
OtpakeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBOJI.
Xon tyueit B coOuparomei Junse.
XoJ1 1y4deil B paccerBaroIei JIMH3E.
[Tony4yenne n3o00paxeHuit C MOMOIIBIO JIUH3.
[Tpuntun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

. Mopenb riasa.
. Paznoxenue 6esoro cBera B CIIEKTP.
. [Tomryuenue 6enoro cBera Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie padbomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJ1a OTPa)KEHUsI CBETOBOIO JIyda OT yrija HaJeHHUs.
H3ydeHne xapakTepuCTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMJIEHUSI CBETOBOIO Jiy4ya OT yIJIa MAJEeHMsI Ha TpPaHuLe
«BO3yX—CTEKJIION.
[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne HOKYCHOTO PaCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.
OMNBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUU Yepe3 IBETOBBIEC (DUITBTPHI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO spa.
Hyxnonnas wmopens atomHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakiyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX s7ep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeMCcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrneKTphl pa3aIMYHbIX I'a30B.

CnekTp Bojopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYyUSHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.
Habmroienue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIy4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHHE YHEPIUU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenne paaroakTUBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOY1b.



[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTEMaTH3allMu |
0000IIeHHUsT IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEITSILHOCTH, MPHOOPETEHHOTO MPH H3yYCHUU
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Tpu U3y4eHnn JaHHOTO MOJTYJISl PEalTU3yI0TCSA M CHCTEMAaTU3UPYIOTCS BHIIBI ICATEIIHOCTH,
Ha OCHOBE KOTOPBIX OO0CCIIEYMBACTCS JIOCTIXKCHHE TPEAMETHBIX M METalpeIMETHBIX
IUIAHUPYEMBIX Pe3yJlbTaTOB OO0y4eHHUs, (OPMHUPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBIICHUI PUPOIBI U TEXHUKHU, OBJIAZICHUE YMCHUSIMHU
OOBSICHATH (PU3MUECKHUE SBJICHUS, IPUMEHSS MOJTYYCHHBIC 3HAHUS, PEIIaTh 33a4i, B TOM YHCIIE
Ka4eCTBEHHbBIE M IKCIICPUMCHTAJIbHEIC.

[IpuHIMIINAIBHO NeATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,
YTO 00YYarOIIUECs BHIMOIHSIIOT 33JJaHHs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUH PACMO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYJKaroIIel MPUpPo/Ie U MOBCETHEBHON YKU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJbI MCCIEeIOBaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HaMOOJ€e BAKHBIX IOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUICCKOTO UCIIOIb30BAHUS PA3IMYHBIX HCTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.



2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha
JOCTHIKEHUE TMIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y
oOyugatomerocst 0yayT c(hOpMHUPOBAHBI CIICAYIOIINE THYHOCTHBIE PE3YJIbTAThHI B YACTH:
1) maTpruoTH4YeCKOro BOCIIUTAHUSA:
— TIpOsIBJICHHE WHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3mdeckoin
HaYyKH;
— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;
2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJECHHUU OOILECTBEHHO 3HAYUMBIX U ITUYECKUX
po0iieM, CBSI3aHHBIX C MPAaKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHUE BAXKHOCTU MOPATBHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
— BOCHpHUATHE ACTETUYECKUX KauecTB (U3MUYECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
— OCO3HAHME IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,
— pa3BUTHE HAYYHOM JIF0OO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIHCKON IEeATEIbHOCTH;
5) popmupoBaHus KyJLTYPHI 310POBbSI H SIMOLMOHAJIBLHOT0 0JIArONOTYYHs:
— OCO3HaHUE LIEHHOCTHU Oe30macHoro obpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUECKUM U
TEIJIOBBIM 000pY0OBAaHUEM B JOMAIIHUX YCIOBUSX;
— cOopMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro Ke
mpaBa y JIpyroro 4eJioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— AKTUBHOE YyYacThe B PEIICHUH MPAKTUYECKUX 3a/ad (B paMKaxX CeMbH, 00pa3oBaTeiIbHOU
OpraHu3aIiy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucCle U GU3NUECKUX 3HAHH;
— UHTEpEC K MPAKTHUYECKOMY U3YUYEHUI0 NMPpoecCuid, CBI3aHHBIX ¢ (DU3UKOI;
7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:
— OpUEHTAIIMS Ha TPUMEHEHNEe (PU3HMUECKUX 3HAHUH JIJIs pelieHuUs 3a71a4 B 00JIaCTH OKpYXKarolen
cpenbl, MUIAHUPOBAHUS MOCTYNKOB M OLICHKH MX BO3MOXKHBIX MOCIEICTBUU ISl OKpYXkKarouen
Cpenbl;
— OCO3HaHHE TTI00ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;
8) axanTanum K U3MEHSIOIHMMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/bl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU MPU BHITIOJTHEHUH HCCIEIOBAHUN M MPOEKTOB (PU3NUECKOMH
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPEe3 MPAKTUUYECKYIO AEATEIbHOCTD;
— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hclie (GOpMYIHpPOBATH UIEH, TTOHSITHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
— OCO3HaHHE JePUINTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCcTH (DU3HKH;
— IJIAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUECKUX 3HAHHUIA,
— CTpeMJICHHWE aHAJM3UPOBATh M BBISBISATH B3aWUMOCBS3U MPHUPOJIBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;



— OLIEHKAa CBOUX JIEMCTBUH C yUETOM BIMSHUS HAa OKPYKAIOIIYIO CPEY, BOZMOXKHBIX TTI00aIbHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHMs NporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIe Yy4yeOHble JAEHCTBUSA, KOMMYHHMKATHUBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKAUU, OCHOBaHUA s 0000IIeHus u
CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTM M TPOTUBOPEYUS B paccMaTpuBaeMblX (hakTax, HJaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISITH TIPUYUHHO--CIICICTBEHHBIE CBS3H NP W3YYCHUHM (PH3MUECKUX SBICHHHA W TMPOILECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUN, BbIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NYECKUX BEIHUUH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCO0 pemieHus y4yeOHOW (u3MYeckoll 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PEIICHHUs, BHIOOP HamOoJiee MOAXOJAIIETO C YU4ETOM CaMOCTOSITEIHHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

MPOBOAUTH [0 CAaMOCTOATEIbHO COCTABICHHOMY TIUIaHY ONBIT, HECIOXKHBIA (U3NYECKUI
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHHE (PU3UYECKOTO SIBICHUS;

OLICHUBAaThb Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh WH(OPMAIIMIO, IMOJYYEHHYI0 B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYIUpPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUs, ONBITA, UCCIIEIOBAHNS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHeIIee pa3BUTHE (PU3NYECKHX MTPOLIECCOB, @ TAKXKE BbIIBUTATh
HPENOI0KEeHUs 00 UX pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

OPUMEHSATh Pa3InYHbIe METOJIbl, MHCTPYMEHTHI U 3alpOCHI NPH MOKCKE U 0TOOpe MHPOpMaLuu
WIN JAHHBIX ¢ YYETOM MpEATIOKEHHON yueOHol pusnueckoii 3a1auu;

AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U
(dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBieHUs HHPOpPMALUM U
WITIOCTPUPOBATh pelllaeMble 33a4ul HECIOKHBIMU CXEMaMH, IuarpaMMaMu, UHOHM rpadukoil u
WX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcaabHblIe y4eOHbIe JeHCTBHUSA:

B Xoe OOCYyXJeHHs y4eOHOro maTepuala, pe3ylbTaToB J1abOpaTOpHBIX pabOT W TMPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYX/IaeMOl TeMbl W BBICKA3bIBaTh HJIEU, HalleJIEHHbIE Ha
peleHne 3aaui U noJiepskaHue 0iaroxenareIbHOCTH OOLICHNUS;

COTIOCTABJISITh CBOM CYXJAECHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyXuBaTh
pa3ianune ¥ CXOJCTBO MO3ULINNT;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



NyOMYHO TPEJCTABISATH PE3YNbTAaThl BBIMOTHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATH W UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHTHOM ¥ MHANBUIYAIBHON PabOTHI IPHU PEIICHUU
KOHKPETHOU (DPU3HUYECKOM MPOOIEMBIL;

NPUHUMATD I€JIM COBMECTHOM IEesATeNIbHOCTH, OPTaHW30BBIBATH JCUCTBUA MO €€ JOCTUKEHHIO:
pacnpenensats poiu, oOCYKIaTh MPOLIECCHl U Pe3yiabTaThl COBMECTHOM paboThl, 0000mIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITNIOJHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOT'O Pe3yJbTaTa M0 CBOEMY HANpPaBICHUIO
U KOOPAMHUPYS CBOM JIEUCTBUSA C IPYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOErO BKJaJa B OONIMI TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEILHO
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

BBISBIIATH MPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalHUsX, TPeOyIOIUX [UId pELICHUS
(buznyeCcKuX 3HaAHMIA;

OPUEHTUPOBAThCSI B PA3JIMYHBIX IMMOAXOJAaX IMPHUHATUS PELICHUH (MHAMBUAYAJIbHOE, MPHUHATHE
pelleHus B IpyIe, IPUHATHE PEILIeHUH rpymIoi);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pEIIeHHs (PU3MUECKON 3a/1a4i WM TIJIaHa UCCIICIOBAaHUS
C y4€TOM WMEIOIINXCS pPECypcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npejJiaraeMble BapuaHThl peIleHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

JlaBaTh aIeKBaTHYIO OLICHKY CUTYyalluU U MpeasaraTh I1aH e€ H3MEHEeHMs,

OOBSICHATh NPUYUHBI JTOCTUKEHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIESATEIbHOCTH, 1aBaTh OLICHKY
npUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHUST WJIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHUTYalHi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPaBO HA OIMIMOKY MpHU pelieHnH (U3MUECKUX 3a/1a4d UM B YTBEPKIACHUIX Ha
Hay4yHbIE€ TEMbI U TAKOE K€ MPABO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:
UCIIOJIb30BaTh TOHATUA: (U3MUECKHEe U XUMHUYECKHE SBJICHUS, HAOIIOJCHHE, DKCIEPHUMEHT,
MoOJieJlb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemiecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHYECKOE JBI)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpHs, paBHOJEHCTBYIOIIAs cuia, JedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IBI;
paziuyath sBieHus (AU Py3usi, TEII0BOE IBUKEHIE YaCTHUI] BELIECTBA, PABHOMEPHOE JIBH)KEHUE,
HEpPaBHOMEPHOE JBIDKEHHME, HWHEpLHMs, B3aHMOJEICTBHE TeJ, paBHOBECHE TBEPIBIX TEJI C
3aKpEIIEHHON OCBIO BpAICHMUS, TIepeiaya AaBJICHNS TBEPABIMU TEIAMHU, KUAKOCTIMH U Ta3aMH,



aTMocgepHoe 1aBJeHHE, IIJIaBaHNe TE, PEBPALICHU MEXaHMUECKOW SHEPTUH) TI0 OITUCAHUIO X
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBJICHHUE;
pacrio3HaBaTh NPOSIBICHUE NU3YUYECHHBIX (PU3NUYECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YUCIIE
dbuznyeckue SBICHUS B MPUPOJE: MPUMEPHI IBHXKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B KUBOH U
HEXKMBOM TpUpoze, NeHCTBUE CUJIBI TPEHUS B MPUPOJEC M TEXHUKE, BIHMSHHE aTMochepHOro
JABJICHUSI Ha )KMUBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TeJe YeJOBeKa, IPH ATOM MEPEBOIUTH
NPaKTUYECKYIO 3a7auy B YUeOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI,

OIKCHIBATH U3yYCHHBIE CBOMCTBA TE U (PU3UUECKUE SIBICHHS, UCTIONIB3YS (PU3HMUECKUE BETUUUHBI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHIIA
VIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUjia TPEHUs, JaBieHue (TBEPAOro Tela, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHMuYecKas padoTa, MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO3 UIIMEHT MOJIE3HOT0 JCHCTBUS MEXaHU3MOB, KWHETHYECKasl U TOTeHLIMaIbHAas SHEPrHsl ), U
OTHCAaHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U eIMHUIBI (PU3MYECKUX BEJIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpaUKH M3yYCHHBIX 3aBHCUMOCTEH (DU3MYECKHX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBAa Tei, (U3UUECKUE SIBJICHUS M IPOLIECCHI, HCIOJB3YS IpaBuUiia
CJIOKEHMsI CHJI (BJIOJIb OJHOM MpsiIMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHU4YEeCKOU
DHEpPTUW, MpPH O3TOM JaBaTh CJOBECHYI0 (OPMYJIHMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTeMaTU4YeCKOe BBIPAXKEHHUE;

OOBSICHATH (U3NYECKUE SBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTYyalui IPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BIABIATH NPUUMHHO--CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYeCKHMX MIaroB ¢ Omopod Ha 1-2 H3y4yeHHBIX CBOHCTBA
(Gu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemats pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCIONB3Ys 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIMUMHBI B (YOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JTaHHble, HEOOXOJMMble JJs pELIeHHs 3a/]ad, OLEHHMBATh PEATUCTUYHOCTh MOJYYEHHOM
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MpPHU MOMOIIM (PU3MYECKHX METOJOB, B
ONHCAaHUM HCCIEOBaHMS BBIIENATh MPOBEpsSEMOE MPEeanoyioKeHne (TUIoTe3y), pa3iuyarh U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT, HAaXOAUTh OIMIMOKHU B XOJI€ ONBITA, JAEJIaTh BHIBOIbI
II0 €ro pe3yJIbTaTam;

IPOBOAMTH OMBITHl [0 HAOIIOJEHUI0 (U3NYECKUX SBICHUW WM (PU3MUECKUX CBOWCTB TE:
dbopMynupoBaTh MNpPOBEPSiEMbIe MPEANONOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATh X0 ONbITa U (OPMYIUPOBATH BBIBOJBI;

BBIMIOJHATh TpSMble HM3MEPEHHUsT pAacCTOSHUS, BpPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

IPOBOJUTHh HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHON (DU3MYECKOH BEIMYMHBI OT JpPYyrod ¢
UCTIOJIb30BaHUEM TNPSAMBIX MU3MEPEHUN (3aBUCUMOCTH MYTH PABHOMEPHO JBHXKYILETOCs Teja OT
BPEMEHM [BMKEHHS TeJla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MIOBEPXHOCTEN TE€J M HE3aBHUCHMOCTH CWJIBI TPEHHS OT IJIOIIAAN CONPUKOCHOBEHHS TEJl, CHUIIbI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUITBI OT 00bEMA NOrpyKEHHON YacTH Tena
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOHMHBI, HA KOTOPYIO
MOTPYXKEHO TeJO, YCIOBUH IUIaBaHUS TeJl, YCIOBUN paBHOBECHSI pblyara U 0JIOKOB), y4acTBOBATh
B IUIAHUPOBAaHUM Y4YE€OHOI'O HCCIIEOBaHMs, cOOMpaTh YCTAaHOBKY M BBIIOJHATH HM3MEPEHMS,
cienyst TpPEeAJIOKEHHOMY IUIaHY, (HUKCHUPOBAaTh pPE3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTH



¢u3nUecKuX BEIWYMH B BHJEC NPEIJIOKEHHBIX TAaONUI U TpaduKOB, JenaTh BBIBOABI I10
pe3yJibTaTaM MCCIIEIOBaHNUS;
IPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NUYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, [aBJICHUE BO31yXa, BBITAIKUBAIOIIAS CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJIO, KOA(P(PUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl MPeUI0KEHHOM HHCTPYKLMU: IPU BBIIOJHEHUU H3MEpEHHH coOupaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;
co0uIr01aTh MpaBuila TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a00opaTOpPHBIM 000pYI0BaHHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pblyar, MOJABHKHBIA U HENOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;
XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
omnopol Ha ux onucaHus (B TOM YHCIE: MOALIMUIHUKYM, YCTPOMCTBO BOAONPOBOAA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP), HCIHOJIb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBIEHUH M HeoOXoIuMble (PU3MUECKUE 3aKOHbl U
3aKOHOMEPHOCTH;
IPUBOAUTE MpPUMEpPHI (HAXOOUTh MH(OPMALMI0 O MpUMepax) MPAKTUYECKOI'O HCIOJIb30BAHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKM3HM I o0ecredeHns 6e3011acHOCTH TP 0OpallieHUH ¢
npubopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0pPOBbsi U COOJIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpeLE;
OCYIIECTBIISITh OTOOp MCTOYHUKOB HMH(popManmuu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
MIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOILMXCS 3HAHMM M INYTEM CpPaBHEHUS PA3IUYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIUIO, KOTOpas sBISAETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCMOJIb30BaTh IPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUi Hay4yHO--TIONMYJSIPHYIO JIUTEPATypy
(Gu3nM4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMK W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 HCTOYHUKOB
uHpopMalnu GU3NYECKOTro COJIEpKaHMs, B TOM YHCie MyOJIUMYHO /IeiaTh KpaTKUe COOOLICHUs O
pe3ynbTartax MPOEKTOB WM Y4YeOHBIX HCCIIEOBaHUM, NpPHU 3TOM TIPaMOTHO HCIOJb30BaTh
U3y4eHHBIN MOHATUHHBIN annapart Kypca (pU3HKH, COTPOBOXKIATh BBICTYIJICHHE TPE3CHTAIUEH;
IIPYU BBINIOJHEHUH Y4YE€OHBIX MPOEKTOB U UCCIIEOBAHUM paclpeaensiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJayaMH, CJIEAUTh 3a BBINOJIHEHHWEM IUIaHA JIeHCTBUH,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATEIbHOCTb TPYMIbI, BHICTPaUBaTh
KOMMYHHUKAaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHHUE OKPY)KAIOIIHX.

K xonuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:
MCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKME M aMOp(Hble Tena, HACHILEHHBIH U
HEHACBIIIEHHBIN Tap, BIAXKHOCTh BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrusi, TEIIOBOMN
JBUTATEb, DJEMEHTAPHBIM JJIEKTPUYECKUH 3apsill, JJIEKTPUYECKOE I10JIe, NPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;
pa3ianyath SBIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHE, TEIUIoNepeiada, TEMJI0BOE PaBHOBECHE,
CMauMBaHME, KANMJULSIPHBIE SIBICHUS, UCIAPEHHUE, KOHACHCALNA, IJIaBJICHHUE, KPUCTAILIN3ALUSL
(oTBepneBaHuE), KHIIEHHE, Terulonepenada (TeIIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YeHHUE),
ANIEKTpU3aLAA Tel, B3aUMOJCHCTBHE 3aps0B, IEHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MarHUTOB, JIEHCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAs MHIYKIMA) [0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOE SBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YICHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOIIEM MHUPE, B TOM YHUCIIe
¢busnueckue SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSIKEHHE U KalWJUIAPHBIC SIBICHUS B
MpUPOJIE, KPUCTALIBI B NIpUpojie, uziyuenue ColiHIla, 3amep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
o0Opa3oBaHHe pOChl, TYMaHa, HHesl, CHera, 3JIEKTPUUYECKUE SIBJICHUS B aTMochepe, 3TeKTPHUIECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMJIH, Apei( IMOIFOCOB, POJIb MATHUTHOTO TOJS JIS
JKU3HU Ha 3emuie, MOJSIPHOE CUSIHHUE, TIPU ATOM IEepPEeBOAUTH MPAKTHUUECKYIO 33aJa4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OIKCHIBATh U3yYEHHbIEC CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKIE BETUUUHbI
(TeMrieparypa, BHYTPEHHSSI SHEPT U, KOJIMYECTBO TEIUIOTHI, y/elIbHasl TeIUIOEMKOCTh BEIECTBa,
yIenpHas TEIUIOTa TUIABIICHUS, ySIbHAS TeIIOTa MapooOpa3oBaHus, yIeIbHas TEIIOTa CTOPaHUs
TOIUIMBA, KOO(PUIMEHT MOJIE3HOTO JACUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/lyXa, JJIGKTPUUECKUH 3apsij, Cuia TOKa, DJIEKTPUUECKOE HaNpsHDKEHHE, COMPOTUBIICHUE
MPOBOJHMKA, y/I€IbHOE COMPOTUBIIEHUE BEUIECTBA, PA00OTa U MOIIHOCTh JIEKTPUUECKOTO TOKA),
OpH  ONMHWCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKHI CMBICI HCIOJNBb3yeMbIX BEJIHYUH,
0003HaYeHHsI U eIUHUIBI (PU3UUECKUX BEJIIMYUH, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEJIMYUHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH T'paUKU M3y4EHHBIX 3aBUCHUMOCTEH
bu3NYECKUX BENNYHH;

XapaKkTepU30BaTh CBOMCTBA TeJs, (PU3WUYECKUE SIBICHHUS W TMPOILIECCHI, HCIOJIb3Ysl OCHOBHBIC
MOJIOKEHUSI MOJICKYJIIPHO--KUHETUYECKON TEOPUHU CTPOCHHUSI BEIIECTBA, IIPUHIIUIT CYNIEPIIO3UIIUN
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsja, 3akoH Oma A y4JacTka Lemnd,
3aKkoH J[xoyns—JIeHa, 3aKkoH COXpaHEHUs. SHEPTUHU, IIPU ITOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3alIMChIBATh €0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3WYCCKUE IMPOIECChI U CBOWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CHTYaIlHi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUYUHHO-CICICTBEHHBIE CBSA3U, CTPOUTH
00BsicHeHHEe M3 1—2 JOTMYEeCKHX MIaroB C OMOpo Ha 1—-2 M3yuyeHHBIX CBOMCTBA (DPU3MUYECKHUX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemats pacuéTHble 3a7aud B 2—3 JEWCTBUA, UCIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATH HENOCTAaTOK JAHHBIX JUIsl PEUIeHUs 3a7add, BBIOMPATh 3aKOHBI W (OPMYIIBI,
HEOOXOaUMBIC ISl €€ pelIeHHs, MPOBOIUTH PAacUYEThl U CPaBHHUBATHh MOJYyYEHHOE 3HAUCHUE
($U3UYECKON BEJIMUNUHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh NpPU TOMOIIM (U3HMUECKUX METOOB,
UCIIONIBb3Ysl ONMCAHWE MCCIEIOBAHMS, BBIIACIATH IMPOBEPSIEMOE MPEANOIOKEHHUE, OLICHUBATh
MPaBUIILHOCTH TOPSIKA MMPOBEIACHUS UCCIIE0OBAHMS, JIeTIaTh BHIBOJIBL;

MPOBOAUTH OMBITHI MO HAOMIONEHUIO0 (U3MUYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tem
(KanwIIspHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHs BO3JyXa OT ero o0b&Mma, TeMIleparypsl,
CKOpPOCTH TIpoIlecca OCTBIBAaHUSI M HarpeBaHUs NpPH HU3JIYYCHHH OT IIBETa HU3JIydarouen
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHHUs BOABI OT TEMIIEPATyphl >KUIKOCTH H
Iomaau €€ TOBEPXHOCTH, HJICKTPHU3alUS Tl M B3aUMOJCHCTBUE DJIEKTPUUYCCKUX 3apsJiOB,
B3aUMOJICMICTBUE TOCTOSSHHBIX MAarHUTOB, BHU3yaJW3allUsl MarHUTHBIX TIOJIEH MOCTOSIHHBIX
MarHuTOB, JIEUCTBHS MArHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA  DNEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEPSIEMBIE
MIPEANOIOKEHHS, COOUpATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYyI0BAHHS, ONUCHIBATH XOJ] OTIHITA
1 GOPMYIHUPOBATH BBHIBOJIBI;

BBITIOJTHSITH TIPSIMBIE H3MEPEHUS TEMITepaTyphbl, OTHOCUTEIHHON BIQKHOCTH BO3/yXa, CHIIBI TOKA,
HaIpPSOKEHUSI C WCIOIh30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3MUECKUX BEJIHMYHWH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIWYMHBI OT JIPYyrol C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH COMIPOTUBIICHUS TIPOBOIHUKA OT €T0 JITHHBI,
TJIOMIAM TIOTIEPEYHOTO0 CEYCHHS U YJEIBHOTO COMPOTHBJICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI



TOKA, UAYIIEr0 uepe3 IMPOBOAHMK, OT HANpPSDKEHUsS Ha IPOBOJHHMKE, MCCIEAOBAHUE
II0CJIEI0BATENBHOTO U MApaJIJIeIbHOIO COEAMHEHUH ITPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BaHHE,
cOoOMpaTh YCTAaHOBKY W BBIMOJHATH MU3MEPEHHUS, CIEAYs MPEUIOKEHHOMY IJIaHy, (UKCHPOBAThH
pe3yibTaThl IOJyYEHHOHM 3aBUCUMOCTM B BHJE TaOnMLl W TpaUKoOB, [elaThb BBIBOJABI I10
pe3ysibTaTaM MCCIIEI0BaHNUS;
IPOBOJUTh KOCBEHHbIE M3MepeHHsl (U3NYECKUX BEIUUYMH (yAeiabHas TEMJIOEMKOCTh BEILECTBA,
COIIPOTHBIICHUE TPOBOJHHMKA, pabOTa M MOIIHOCTH 3JIEKTPHYECKOTO TOKA): IUIAHUPOBATb
U3MEpEeHus, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIE€Ays IMPEJIOKEHHOW UHCTPYKLUH, U
BBIUNCIISTh 3HAUEHNE BEIMUUHBI,
co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITPpU paboTe ¢ 1a00opaTOpPHBIM 000PYI0BaHUEM;
XapakTepu30BaTh NPUHIMIIBI JEHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OIIOPOi1 Ha X onMcaHus (B TOM YHCJIe: cCUcTeMa OTOILICHHsI IOMOB, TUTPOMETP, TapoBas TypOHHa,
aMIEpPMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIUH, JIEKTPOOCBETUTENbHBIE NMPUOOPHI,
HarpeBaTelbHble  BJCKTPONPUOOPbl  (IpUMEpHI),  JIEKTPUUECKUE  HPEJOXPaHHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUTraTeNb IIOCTOSHHOIO TOKA), MCIIONb3ys 3HAHUS O CBOMCTBAX
du3nueckux sBICHUH U HEOOXOUMble (PU3UYECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHEI'0 CrOpaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JEKTPUUECKUX IIenel ¢
NOCJIEA0BATENbHBIM UM  NApaJUICIbHBIM COECIUHEHHUEM JJIEMEHTOB, pa3juyas yCJIOBHbIE
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIeTIeH;
IPUBOJIUTH MPUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
¢u3nUecKruX 3HAHUH B IIOBCETHEBHOW KHU3HHM I 00ECTIeYeHUsT OE301IaCHOCTH MTPH OOpAIEHUH C
npubopaMu M TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3/I0pOBbsl U COONIOJIEHHS HOPM
HKOJIOTMYECKOTO MIOBEICHUS B OKPY’KaIOILEH Cpefe;
OCYILLECTBIIATh MOUCK HH(popMaruu Qusnyeckoro cojiepxanuss B VIHTepHeTe, Ha OCHOBE
UMEOIIUXCs 3HAHUHM U TyTEM CpaBHEHUS TOIIOJIHUTEIIbHBIX HCTOYHUKOB BBIIENIATH HH(OPMAIIHIO,
KOTOpAs SABJSIETCS MPOTUBOPEUUBOM M MOXKET OBITH HEIOCTOBEPHOIA;
UCMOJIb30BaTh MPU BHINOJHEHUH Y4YEOHBIX 3aJaHMH HAy4yHO--TIONYJSIPHYIO JINTEPaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;
co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHMsI, 0000111asi HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHHUKOB (PM3UYECKOTO COJEp’KaHHs, B TOM YHUCIE MYOJUYHO IMPEJCTAaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATENbCKON JEATENbHOCTH, NpPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh W3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3MKH, COTPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;
IPY BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MYECKHX MPOLECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMH, CIIEUTh 3a BHIIIOJHEHUEM
IUIaHa JIEWCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBAaTb COOCTBEHHBIM BKJIaA B
JESATEIILHOCTD FPYIIIBI, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aMO/IEHCTBUE, IPOSIBIISISI TOTOBHOCTD
paspemnaTh KOH()IUKTHL.

K xoHuy oOyuenust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OOYUaAIOIIUXCSl YMEHUI:
MCIIOJIb30BAaTh MOHATHSA: CUCTEMA OTCUETA, MaTepUaibHasl TOUKA, TPAEKTOPHUS, OTHOCUTENBHOCTh
MEXAHUUYECKOTO JIBUKECHMUS, neopmanus (ynpyras, IJIaCTUYECKAs ), TpPEHHUE,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U TEPErpy3KHu, LIEHTP TAKECTH, abCOJIIOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPBl UCITYCKaHUS W TOTJIONIEHHs, anbda-, OeTa- u
raMMma-u3IydeHHs, H30TOIIBI, s/IepHast YHEPreTHKa,;

pa3nuyath  sBIEeHUS (paBHOMEPHOE W  HEPaBHOMEPHOE NPSMOJMHEHHOE  IBHIKEHHE,
PaBHOYCKOPEHHOE NPSMOIMHEHHOE IBIKEHHE, CBOOOIHOE MTa/ICHHE TEJl, PABHOMEPHOE JABHIKCHUE
[0 OKPY)XKHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE JBWXCHHME, KOJIOATEIbHOE JBHKEHHUE
(3aTyxaromye 1 BBIHY)KICHHBIC KOJICOaHN), pE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPAKECHUE 3BYKA,
OPSAMOJIMHEHHOE pacIpoCTpaHEeHHe, OTPaKEHUE M IPEIOMJICHHE CBETa, IMOJHOE BHYTPEHHEE
OTpaXCHHE CBETa, Pa3JIO’KCHHE OEJoro CBETa B CIEKTP U CIOKEHHE CHEKTPaJbHBIX I[BETOB,
JCTIEPCHUS CBETA, €CTECTBEHHAs paJHMOAaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTy4CHHSI) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SBICHUN B OKPY)KAIOIIeM MUpE (B TOM YUCIIe
¢du3nyeckue SBICHUS B MIPUPOAE: MIPUIMBEI M OTJIUBBI, ABWKeHUE T1aHeT COTHEYHOH CHCTEeMBI,
PEAaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB XKMBOTHBIMH, 3€MIICTPSCEHHE,
CeliCMHYECKHE BOJIHBI, IlyHAMH, 9X0, I[BETA TEJI, ONITUYECKHUE SBICHUS B IIPUPO/IE, OMOIOTHIECKOE
JeiCTBUE BHUIMMOTO, YJIBTPA(QHOIETOBOIO M PEHTTCHOBCKOTO W3IYyYCHHH, €CTECTBEHHBIN
pPaJMOaKTHBHBIA (OH, KOCMHUYECKHE JIYYH, PAAHMOAKTUBHOE M3Iy4eHUE MPUPOJHBIX MHUHEPAJIOB,
JeCTBUE PpAJMOAKTHBHBIX W3IYYCHHH Ha OpPraHuU3M 4YeJIOBEKa), NpPHU 1TOM IEPEBOAMTH
NPaKTHYECKYIO 3a/1a4y B YUe€OHYIO, BBIICISATh CYyLICCTBCHHBIE CBOMCTBA (MPU3HAKK) PH3HMYECKUX
SIBIICHHI;

OIMCHIBATh U3Y4YECHHBIE CBOWCTBA TEJ U (PU3NYECKUE SBICHUS, UCTIONb3Ys PU3MYECKHUE BETHYMHEI
(cpemHAs W MTHOBEHHass CKOPOCTh Tella INPH HEPABHOMEPHOM JIBIDKCHHH, YCKOpEHHE,
nepeMeIeHne, MyTh, yIIIoBasi CKOPOCTh, CHJIAa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TaJICHUS, BEC Teja, MMIYJIbC Tela, UMIYJIbC CHJIBI, MEXaHW4YecKas pabora u
MOIITHOCTb, IOTEHIIMAIBbHAS YHEPT U TeJa, TOHATOTO HaJl TOBEPXHOCTHIO 36MJIH, TIOTEHIIHATbHAS
SHEPrUsl CXKATOW MPYKUHBI, KHHETHUECKAss YHEPTHsl, TOIHAs MEXaHHYeCKas YHEPrHs, IEPHO
YyacToTa KojeOaHHii, JUTMHA BOJIHBI, TPOMKOCTB 3ByKa M BEICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeIb
IPEJIOMIICHUS CPEIbl), IPU ONMCAHUU PABIIBHO TPAKTOBATh (PM3MUYECKUI CMBICI UCTIONB3YEMBIX
BEJIMYMH, 0003HAYCHHS W €IUHUIIB (PU3UYECKUX BEITMUYNH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (DU3MUYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3YyYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEITHUYNH;

XapakTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBJICHUS U TPOLIECCHI, UCIIOJB3YsI 3aKOH COXPAHEHHS
SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLIMII  CYNEpHO3ULUH  CHUJ, [PHHLUI
OTHOCHUTENBbHOCTH [ anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIpEJIOMJICHHsI CBETa, 3aKOHBI COXPAHEHMs 3apsIOBOIO M MAaCCOBOTO YHUCEN MPH SIEPHBIX
peakIusx, TpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W 3alliCBIBATh €T0
MaTeMaTHYeCKOE BbIpaXKECHUE;

OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBAa TEN, B TOM 4YHCIE U B KOHTEKCTE€ CHTyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO--CIICJICTBEHHBIE CBS3H, CTPOHUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpOH Ha 2—3 M3y4YEHHBIX CBOHCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a1a4u (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), HCIIOIb3Yys 3aKOHBI U
dopmynbl, cBs3bIBaOIIMEe (U3NYECKHE BEIMYMHBL: HAa OCHOBE aHAlM3a YCJIOBHUS 3aJau
3alUCHIBATh KPATKOE YCJIOBHUE, BBIABISATH HEJIOCTAOIINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBl W (OPMYJbI, HEOOXOAWMBIE MJSi peIIeHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUIHOCTD MOYYSCHHOTO 3HAUYCHHSI (PU3MUECKON BETMIHHEI,

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXHO PEIIUTh MPU TOMOIIM (U3NYECKUX METOJIOB,
UCTIONB3Yysl ONMCAaHUE MCCIEIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONIOKEHHE, OICHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHUS, JeiaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OMBITOB;



IPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NUYECKUX CBOMCTB TeEm
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHMs SHEPrHM, 3aBUCUMOCTb IepHoJa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/ABI MaJlblX KoJieOaHui, MpsIMOIMHEIHOe pacpOCTpaHEHUE CBeTa, pa3joXkKeHue 0eaoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOi0IeH!Ee CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3ITyYEeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJOBaHUs, OMHUCHIBATH X0
OIIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OMpeAessisl CpeaHee 3HAauYeHue
U3MepsIeMoil BeMUYMHBI ((POKYCHOE pacCTOSHHE COOMparomeil JHMH3bI), 0OOCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYMH C HMCIOJIb30BAaHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOpOCTH, Neproja KojaeOaH!i MaTeMaTHYeCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIJia NPEJOMIICHUS OT yrjia MaJeHHUs): IJIaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThl MOJy4YECHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYHMH B BHJIE TAOIUI U Tpa)MKOB, 1€1aTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIE/I0BaHMS;

IIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PU3NIECKUX BEIWYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
pA PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAACHUs, >KECTKOCTh MPYKUHBI,
KO3(QQULMEHT TPEeHUs CKOJIbKEHMs, MeXaHWdyeckas padoTa M MOIIHOCTb, YacTOTa U IEPHUOJ]
KOJICOAHNH MAaTEMaTHIECKOTO U MPYKUHHOT'O MasiTHUKOB, ONTHYECKAsI CHJIa COOMPAIOIICH JTNH3BI,
palMOaKTUBHBIA (DOH): MJIAHUPOBATH U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEysI PEATIOKECHHON HHCTPYKIIUH, BBIYUCIISTH 3HAUCHHE BETMUYUHBI U
aHaAJIM3UPOBATh MOJyYCHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUH;
coOIroaTh MpaBUiIa TEXHUKU 0€30MacCHOCTH IIPpH PadoTe ¢ JIab0paTOPHBIM 000PYIOBAHUEM;
pa3nuyath OCHOBHBIE NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJEJEH: MarepuajibHas TOUKa,
abCoIOTHO TBEPIOE TEJIO, TOUCYHBII HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3A, IUTAaHEeTapHas MOJCIh
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh TPUHIMIBI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOl Ha WX omuMcaHus (B TOM YHCIE: CIUAOMETp, AATYMKH TOJOXKCHHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XO0JIOT, OYKH, IepucKom, (¢oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHX
SBJICHUI U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI M CXEMAaTHYHBIE PHCYHKHM M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB IIPU PEILICHUH YUeOHO--TIPaKTHUECKUX
3aJa4, ONTHYECKUE CXEMBI JUIS IMOCTPOSHUS M300paKeHUH B TUIOCKOM 3epKajie U coOMparomien
JIMH3E;

NPUBOINUTE TPUMEPHI (HAXOTUTh MH(OPMAIUMIO O TpUMepax) MPAKTUYECKOTO HCIOIh30BAHUS
(bu3nUecKuX 3HAHWH B TIOBCETHEBHOW KHU3HH TSI 00eCTIedeHUsT O€301TaCHOCTH TP OOpAIeHUH C
npubopaMu ¥ TEXHUUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsl U COOJNIIOJICHHS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIIEH cpee;

OCYILECTBIIATh MOMCK MHPOpMaLUU (PU3NYECcKOro conepkaHus B MHTepHETe, caMOCTOSTEIHHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINpPENeNeHUsl JOCTOBEPHOCTH IOJIy4YEeHHOH
WHPOPMAIINK Ha OCHOBE MMEIOIIMXCS 3HAHUN M TOTTOJTHUTEIIHHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJHEHWM YUYEOHBIX 3aJaHUi HAay4yHO--TIONMYJSIPHYIO JIUTEPATypy
(U3MUecKOro coJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;



CO31aBaThb COOCTBEHHBIE MHUCHMEHHEBIE H YCTHBIC COO6IJ.I€HI/IH Ha OCHOBC I/IH(l)OpMaI_II/II/I us3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOrO colepKaHMsl, MyOIMYHO MPEACTABIATh PE3yJbTaThl
HpOeKTHOf/’I HJIN I/ICCJIGI[OBaTeHBCKOfl ACATCIIBHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJb30BATh
U3y4eHHbIN NOHATUIHBIN anmapar U3y4aeMoro pasjena (pU3uKu U CONMPOBOXK/IATh BHICTYIIJICHHUE
npe3eHTaluen ¢ yu€ToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbl Bcero 0;1 TPOILHLBIC pgucnmeclme oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa
1.1 ®dusnka - HayKa 0 IPUPOLIE 2 bubmorexa LIOK
' YK PHpOAL https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 DH3MICCKHUC BETHUHHEI 2 1 https://m.edso00.ru/7f416194
. bubnnoreka IIOK
1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Wroro mo pazneny 6
Pasnea 2. IlepBoHayasibHbIe CBEeACHNS 0 CTPOCHUH BelleCTBA
2.1 Ctpoenue BeliecTBa 1 bubnmorexa LIOK
' p T https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubmuorexa [JOK
' BelleCTBa https://m.eds00.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Bubmorexa IOK
' p m https://m.eds00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
but6mmoreka [IOK
3.1 MexaHHIECKOE ABIKCHHC 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edsoo0.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edso00.ru/7f416194

Hroro mo pazaeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEpALIMU 3 bu6nmoreka [IOK
' TeJIaMH, )KUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.2 Jlasnenne xuaKoCTH S https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 AmnmocepHoe rasieHHe 6 https://m.edso00.ru/7f416194
44 JleiicTBHE XKUAKOCTU U Ta3a Ha NOTPYKEHHOE B 7 3 bubnnorexka HOK
' HUX TEJIO0 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTB. JHEpPIUs
bubmuorexa [JOK
5.1 PaboTa u mommoCTE 3 1 https://m.edso00.ru/7f416194
bubmnoreka IIOK
5.2 Hpocteie mexarusMb! S 1 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
53 Mexarieckas SHEpria 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0GPa30BATEIbHBIE
padoThI padoTsI pecypesI
Paznen 1. TensioBuIe ABJIeHUSA
11 CtpoeHue U CBOMCTBA BellleCTBA 7 bubmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenonbie mpoeccht 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DneKkTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnoreka [JOK
' UX B3aHMOJIEHCTBIE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSIHHBIN IEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
23 MarmuTHbIC ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MWHIYKIHS 4 bubmiorexa HOK
' P AR https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 0GPa30BATEIbHBIE
padoThI padoTsI pecypesI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHU4YecKOe ABUKEHUE U CIIOCOOBI €T 10 1 bubnnoreka [JOK
' OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Bsanvopencraue Tel 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanuyeckne KoJie0aHUs U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanudeckre KoeOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 2 bubnmoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe sIBJIeHUSA
bu6mmorexa [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 bubmorexa HOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazaeny 15

Pa3pen 5. KBaHTOBbBIE fIBJIEHUS

51 Hcnyckanue v noriomneHue cBeTa aToMoM 4 1 EES?_?;;:}Z%Z;’E)O::/? 412426
bubnuoreka IIOK

5.2 CTpoenue aTomHoro spa 6 . https://m.eds<]J_EJ.ru/7f41a4a6
bubmuoreka [JOK

53 #1nepHbie peakiui ! 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pasnen 6. IloBTOpHTEIbHO-00001AI0IIHIT MOAY/Ib

6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 2 bu6mmoreka [JOK

' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27 ‘



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