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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mpenvera YI10.06.01. «®usuka» nnas obyvarommxcs 8—9
KJIACCOB Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHusi COCTaBlIieHA HAa OCHOBE TpeOOBaHUM
K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOI MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBaHusi, mpeacTaBieHHBIX B denepaibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaHAapTe OCHOBHOro obmiero oOpaszoBanus (IIpuka3 Munnpocsemenuss Poccum ot
31.05.2021 Ne 287), B ®denepanbHoii 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munnpocsemenus Poccum ot 18.05.2023r. Ne 370 «OO06
yTBepXkAeHUH (enepanbHO  00pa3oBaTeNbHOW MPOrpaMMbl  OCHOBHOTO  OOIIETro
obOpazoBanusi»), OPIl no ¢usuke, nporpamme BocnuTanuss AHO IIO «lllkona
KJIACCMYECKOI'0 TaHI@», C YU€TOM MHEHMsI YYACTHMKOB O00pa30BaTEIbHBIX OTHOLIEHUH, C
y4€TOM paclpeAesi€HHbIX 10 KjaccaM IpOBEpSEeMbIX TpeOOBAaHUM K pe3ylbTaram
ocBoeHust OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIEr0 0Opa30BaHUsI.

PabGouass mporpamMma OpHUEHTHpPOBAHA HA COBPEMEHHBIE TEHICHIMU B IIKOJIBHOM
00pa30BaHUU U AKTUBHBIE METOJIUKUA OOyUCHMUS.

Conepxanue TporpaMMbl 1o (HU3MKE HampaBieHO Ha  (HOPMHUPOBAHHE
€CTEeCTBEHHO-HAYYHOU TPAMOTHOCTH OOYYAIOIIUXCS M OPTaHU3aLMI0 U3yYeHUs (U3UKHA Ha
NeATeIbHOCTHOM OCHOBE. B mporpamMmme no Gpu3nke y4YuTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeamera B peanmzainuu TpeboBanuii ®I'OC OOO k MmIaHUPYeMbIM JTUYHOCTHBIM U
METaNpeIMETHBIM  pe3yJbTaTaM OOydYeHMs, a TakKKe MEXKIPEIMETHbIE  CBSI3U
€CTEeCTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00111€eT0 00pa30BaHMUsI.

[IporpamMma 1o (u3HMKEe yCTaHABIMBAET paclpelesieHne ydeOHOro Marepuala
nmo romam oOyuyeHus (MO Kiaccam), Npeajaraetr MPUMEPHYIO IOCIEI0BATeIbHOCTh
M3Y4YCHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS TMPEIAMETHOTO COJACPXKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXCs.

duznka SABISIETCS CHUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHO-HAYUYHBIX YUeOHBIX
MPEeIMETOB, MOCKONbKY (U3MYecKre 3aKOHBI JIEKaT B OCHOBE IMPOLIECCOB W SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueii, BHOCUT BKJIaJl
B E€CTECTBEHHO-HAyYHYIO KApTUHY MHpa, MPEAOCTaBIsieT HauOojee SICHbIE 00pasIlbl
NPUMEHEHUs HAyYHOTO METOJa TO3HAHMS, TO €CTh CIoco0a MOMydeHHUs JTOCTOBEPHBIX
3HAHUW O MUpE.

OnHa W3 rJaBHBIX 3a4ay (U3NUYECKOro 00pa30BaHMsi B CTPYKType OOIIEro
00pa3oBaHuUsl COCTOHUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M MHTEpeca K
HayKe Yy 00y4aromuxcs.

Wzydenne ¢usznkum Ha 0a30BOM ypOBHE IMPEATNOJaraeT OBJIAICHUE CIEAYIOUTIMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHATH SBJICHWSA, OIEGHWBATh M TIOHMMAaTh OCOOCHHOCTH HAyYHOTO
WCCIIeZIOBAaHUS;

HHTCPIIPCTUPOBATL JAHHBIC W  HUCIOJIb30BATH HAYYHBIC JIOKA3aTCIILCTBA IJIA
IMOJIYUYCHUA BIBOAOB).



Henu u3ydenus: GU3MKU HA yPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUsI ONPE/ICTICHbI B
Konnenuuu mnpenojgaBaHusi y4yeOHoro mnpenmera «Ddusnka» B 00pa3oBaTEIbHBIX
OpraHu3aUsIX Poccuiickoit Oenepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepKIAEHHOW  pemenuem  Komeruum

MunucTepcTBa npocserieHus: Poccutickoit @eneparuu (mpoTokoia oT 3 aexadps 2019 r.
No TTK-48H).

Henn n3yvyenus Gpuankm:

—TIpuoOpeTeHrne MHTepeca U CTPEMJICHHUS OOYYaroIIUXCS K HAyYHOMY H3yUEHUIO
IPUPOJIbI, PA3BUTHE UX HHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJAE TMO3HaHUS U (HOPMUPOBAHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

—@opMHUpOBaHUE HAYyYHOTO MHUPOBO33PEHUS KakK pe3ysibTara H3YYEHHs OCHOB
CTPOEHHUS MAaTepUU U PYyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

—(pOopMHUpOBAaHUE TPEACTaBICHUA O poiau (U3UKA [ Pa3BUTHS  JPYTUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pa3BUTUE TNPEACTABICHUA O BO3MOXHBIX cepax Oyaymieil npodeccruoHaabHOM
NEeSATENbHOCTH, CBSI3aHHOM € (PU3MKOM, MOATOTOBKA K JAJIbHEWIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUU.

JocTuxeHnue HSTHX 1eJed Ha ypOBHE OCHOBHOro o00Imero o0pa3oBaHUs
oOecrieunBaeTCs perieHueM CIEIYIONTNX 3a/1a4:

—puoOpeTeHHE 3HAHMK O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHHYECKUX,
TETUIOBBIX, DJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—TMpUOOPETEHUE YMEHUW ONHUCHIBAaTh U OOBACHATH (PU3MUYECKHE SBICHUS C
MCIIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHU;

—OCBOCHUE METOJOB PEUICHHS] MPOCTEUIINX PACUYETHBIX 337a4 C UCIOJb30BAHUEM
(bU3HUYECKUX MOJIEIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUW HAOMIOAATh NPUPOAHBIC SBJICHUS W BBINOJIHATH OIBITHI,
nabopaTopHble pabOTbl W JKCIEPUMEHTANbHBIE HWCCIEAOBAHUS C HCIOJIb30BAaHUEM
HU3MEPUTENTLHBIX TPUOOPOB;

—O0CBOEHHUE MTPUEMOB PaboThl ¢ MHPOpMaLIUEH (PU3NUECKOTO COACPKAHUS, BKIIFOYAs
MHpOpMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHMSIX (U3MKHU; aHaIUM3 UM KPUTHYECKOE
OIICHHBaHUE WH(OPMAITUH;

—3HaKOMCTBO cO cdepamu npodhecCUOHAIBHON JeATeIbHOCTH, CBS3aHHBIMU C
(U3UKOHN, 1 COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIKEHUAX (PU3NICCKON
HaYKHU.

Mecto yueOHOro npeamera « ®usuka» B y4eOHOM ILJIaHE.

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBiaseTcs 00s3aTENbHBIM MPEIMETOM Ha
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YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHuUs.

JlanHas mporpaMma OpeaycMaTpuBaeT HM3ydeHHe (U3MKM Ha 0a30BOM YpOBHE B

00béme 110 v 3a nBa roma oOyuenus mo 1 1 B Hegento B 8 (72 1) kiacce u 1 4 B Henemo B
9 (38) kmacce.

PabGouass mporpamma mno yueOHomy mnpenmery «®Dusuka» (6a30BbI YPOBEHD)
(nmpeamertHas obnacte «EcTecTBEeHHO-Hay4yHBIE MPEAMETHI») (Aajee COOTBETCTBEHHO —
nporpamMma no Qusuke, (uU3MKa) BKIIOYAET IOSCHUTENIBHYIO 3aIlUCKY, COJIEp)KaHue
oOyueHusl, IIaHUPyEeMbIe PE3yJIbTaThl OCBOCHUS MPOTPaMMBbI MO (U3UKE, TEMATUYECKOE
IUTaHUPOBAHUE.



COIEPKXAHUE OBYYEHMUA

8 KJIACC

Pa3nen 1. TensioBble siBJIeHUsE

OCHOBHBIE MOJOXKEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazMmepsl aTOMOB M MOJIEKYJI. OTIBITHL, TOJATBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenn TBEpPHOro, KHUAKOTO U  ra3o00pasHOTO  COCTOSIHMMI — BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHME CBOMCTB Ta3oB, KUIKOCTEH U
TBEPBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKOUN Teopuu. CMadnBaHue
Y KallWJUIPHBIC SIBJIEHUA. TEIUIOBOE PaCIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
Buytpennsisa sHeprus. CrniocoObl U3MEHEHHsI BHYTPEHHEW SHEPIruu: TEIUlonepenaya u
coBepuieHHe paOoThl. Buawsl Teruionepenauu: TEIUVIONPOBOAHOCTb, KOHBEKIIMS,
M3JIy4YCHHUE.

KonnuecTtBo Ttemnotel. VYenbHas TEMJIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [lnaBineHue m oTBepaeBaHuE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas Teriora IuiaBieHus. IlapooOpasoBanue u
KoHneHcanus. HMcmapenme. Kumenwe. VYaenpHas Temiota IapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTtbs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padotsl TemwtoBbix apurarenei KIIJ[ remnoBoro neuratens. Ternosbie
JBUTATEIM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHHMS U NPEBPAILLIECHUS YJHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Habmonenue nuddysumn.
HaOmronenue siBiaeHui cCMauyuBaHUs U KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacmpeHus Teil.
WN3meHenne naBiieHHMs Ta3a Mpd HM3MCHCHMH O00BbEMa W HarpeBaHUW WA
OXJIAXKICHHH.
[IpaBuna usmMepeHus TeMIepaTyphl.
Bunsl Tennonepenaym.
OxJta>kieHue Mpu COBEPLIEHUU paObOTHI.
Harpesanue npu coBepiiieHuy paboThl BHEITHUMHU CUJIAMH.
CpaBHeHHE TEIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmronenune kumexus.
HaOmnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TJIABJICHUH.



Moienu TeIJIOBBIX ABUTATEICH.

JlabopamopHvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tel.

Ornpenenenue naBiaeHUs BO3Ayxa B OAJJIOHE MITTPUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WA OXJIAXKICHHUS.

[IpoBepka TrUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIAKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

Ha6nronenue n3MeHeHusi BHyTpEHHEH SHEPTUH Teja B pe3yJIbTaTe TeIuionepeaaun
1 paOOThl BHEIIHUX CHII.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IpH TEMIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMIHHAPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Onpenenenue ynebHON TEIIIOTHI IIIaBICHUS JIbA.

Pa3nen 2. DiiekTpuyeckue U MATHUTHBIE SIBJICHHSI

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITbI B3aUMOJIEHCTBUS 3apSXKEHHBIX TEI
OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXKIY TEIAMH).

Onextpuyeckoe mnosie. Hampsok€HHOCTh  3yekTpuyeckoro mnois.  lIpuHnun
CYNEPIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snexkrpudueckux 3apsAmoB. OJIEMEHTApPHBIM JJIEKTPUYECKUN  3apsm.
Crpoenne atoma. [IpOBOAHMKM M IUAJIEKTPUKU. 3AKOH COXPAHEHMS BJIEKTPUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
IIOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IIPOBOJIHMKA. YJIEJbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma i ydacTKa LENu.
[TocnenoBarenpbHOE U MapauIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa u MOIITHOCTH ANIeKTpUUeCcKOoro Toka. 3akoH Jxxoyms—JIenna. DnekTpuueckue
LENHU U MOTPeOUTENH dNIeKTpruIecKoi sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
nojie. MarauTHoe noJjie 3eMJIM M €ro 3Ha4eHue I )KU3HU Ha 3emuie. OnbIT pcrena.



MarsuTHOE 1OJIe DJIEKTPUYECKOro TOKa. lIpuMeHeHue 3J1eKTpPOMArHUTOB B TEXHUKE.
JleficTBUE€ MarHUTHOTO IOJIsI HA MMPOBOJIHUK C TOKOM. DJIEKTPOJBUraTedb MOCTOSHHOTO
ToKa. lcnomnb3oBaHME  DIIEKTPOABUIATENEM B TEXHUYECKUMX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTpOMarHUTHOM wuHAyKuuu. llpaBuno Jlenuma.
OnexTporenepaTop. CrnocoObl MOJYYEHUS 3JIEKTPUUYECKON AHEPrHH. DJIEKTPOCTAHLUU
Ha BO300OHOBIIIEMBIX UCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsI0B U B3aUMO/ICHCTBUE 3apsKEHHBIX TET.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M CTOYHUKH TTIOCTOSHHOTO TOKA.
JIlencTBUS IEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 31eKTpuyecKoro Harps>KEHUsT BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzanMoericTBre IOCTOSHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3IeJICHUS TOJOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OmnbIT Dpcrena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
UccnenoBanue aBaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHMS.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

JlabopamopHwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI MHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
HccnenoBanue NeWCTBHS SJIEKTPUUYSCKOTO OISl HA MPOBOJTHUKHU U JTUDJICKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUIECKON 1IETTH OCTOSTHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynupoBaHre HAMPSKEHUS.
HccnemoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO  4Yepe3  PEe3UcTop,
OT COTPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.



OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb  DJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJION[A ITONEPEYHOr0 CEUCHUSI U MaTepurala.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETLHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JAMIIOUKY,
OT HANPSHKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBanne MarHuTHOTO B3aMMOJEHUCTBHUSI IIOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U
pa3ieiiCHUHN.

HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3ydeHune neicTBUs MArHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KoncTtpynupoBanue u uzydeHue padoThl JIEKTPOABUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMnBITHI O UCCIIEIOBAHUIO SIBJIECHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIIEIOBAHNE
WU3MEHEHUM 3HAYEHUS U HAPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 3. Mexannuyeckue siBJeHHUSA

Mexannueckoe  aBwkeHMe. MarepuanpHas  Touka. Cucrema  oTcuéra.
OTHOCHUTEJIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBwxkeHue. HepaBHOMepHOe mnpsmoiinHENHOEe ABWKeHHE. CpenaHsis W MIHOBEHHas
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE NBIKeHHe. CBOOOIHOE TIajIeHHE.
Omnpbitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JluneriHas u yrioBasi CKOpocTHU. LIeHTpocTpeEMUTENIBHOE YCKOPEHUE.

ITepsoii 3akoH HreroTroHa. Bropoit 3akoH Hprorona. Tperuit 3akoH HbroroHa.
[IprHIMT CyTIEpIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJIBbXKEHUS, CUJa
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmwxenne maHeT Bokpyr ComnHua. IlepBas kocmuueckas ckopoctb. HeBecoMocTs u
NEPETPY3KH.
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PaBHoBecue wmarTepuaabHONM TOYKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsxecT.

Nmnynec Ttema. M3menenune wumnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass pabota U MouIHOCTh. PaboTa cui TsDKECTH, yIpPYrocTH, TPEHUS.
CBs13b 2HEepruu 1 padoThL. [loTeHITMANBHAS YHEPTHS TENA, TOTHATOTO HAJl TOBEPXHOCTHIO
3emud. [loTeHunanbHas sHeprus cxatoil npyxunbl. Kunernueckas sHeprus. Teopema
0 KMHETHYECKON YHEPTHH. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro ABMKCHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJI OTCUYETA.

CpaBHeHUeE MyTel U TPACKTOPU IBH>)KEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHUS MTPSMOJIMHENHOTO IBUKECHMUS.

HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaGmoneHne MexaHWMYECKUX SIBJICHHM, MNPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBMDKEHUU OTHOCUTEJIBHO KaOWHETa
1076371978

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

Ha6nronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEII.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUMU.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3aUMOACHUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHue uMITyJIbca Py a0COTIOTHO YIIPYTOM B3aUMOICUCTBUM.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHHE MEXAHUYECKOW OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
PY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JBUKCHHSI
IIIAPUKA WA TEJICIKKH.

OnpeneneHne cpemHed CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKEHUS IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

OnpeeneHre yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JIBMKEHHHU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHYKCHHUH
0e3 HaYaJIbHOW CKOPOCTH.

[TpoBepka THIIOTE3bI: €CIIM NMPU PABHOYCKOPCHHOM JIBIDKCHHUH 03 HayalbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK psiJi HEUYETHBIX YHCETI, TO COOTBETCTBYIOIIUE POMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMaJIbHOTO
JABJICHMSL.

Onpenenenue k03P GULIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHHUU Tela
10 TOPU30HTAIILHON OBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 4. Mexannueckue KoJieO0aHNs U BOJHBI

Koneb6arenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTHUKU KoJeOaHUI: TEPHO/I,
4acToTa, aMIUIUTyJa. MareMaTH4ecKHil W MpYKUHHBIA MasTHUKHU. [IpeBpaieHue
SHEPTUU MPHU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatouue kojebanus. BeiHyxkneHnnbsie koneOanus. Pezonanc. Mexanuueckue
BOJHBI. CBOMCTBa MeXaHWYECKUX BOJIH. [IpomonbHble M momnepedHble BOJIHBL. J[nuHa
BOJHBI U CKOPOCTh €€ pacrnpocTpaHEHUs. MexaHW4YeCKue BOJIHbI B TBEPIAOM TeEllE,
CEHCMHMYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa TOHAa. OTpakeHue 3Byka. MHOpa3Byk u
yIIBTPa3BYK.
Jlemoncmpayuu

HaGnronenue kosnebanuil Tes noJ1 AEMCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOntonenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpaneHnue mpo10JIbHBIX U TONEPEYHBIX BOJIH (Ha MOJENH).

Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHI PE30HAHC.

JlabopamopHhvie pabomul u onvimol

Omnpenenenre 4acTOTHl ¥ Mepro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBHCUMOCTH TepHoOAa KoleOaHUi MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccrnenoBanne 3aBUCMMOCTH Tepuoja KoleOaHWd MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJa KOJCOaHM TPy3a, MOJIBEHICHHOTO K HUTH,
OT Macchl Ipys3a.

OnbITEl, JIEMOHCTPUPYIOUIME 3aBUCHMOCTh MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MMaIeHUSI.

Pasznen 5. B.HCKTpOMaI‘HI/ITHOe OJI¢ U 3JICKTPOMAIrHUTHBIC BOJIHBI
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BoJH. Vcmosnb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBS3H.

DnekTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOCTBaA CBETA.

JlabopamopHvie pabomul u onvimol
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMITLHOTO Tene(oHa.

Pa3nes 6. CBeToBbBIE IBJIEHUS

JIyueBag mopnens cBerta. Mcrounuku csera. IIpsmMosMHENHOE pacnpoCTpaHEHHE
ceera. 3atmenuss CosHna u Jlynel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

IIpenomnenue cBera. 3akoH IpenomieHus cBera. [lonHoe BHYyTpeHHee
OTpakeHue cBeTa. VCnoap30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmapara, MUKpOCKONa U
Teneckona. ['1a3 kak onruyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHuil B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
Onrtuueckuid CBETOBOJ.
Xon nyuei B coOuparolieit JInH3e.
XO0J JTydell B pacCEenBAarOLLIEH JIMH3E.
[Tonyyenue n3o0paxeHuil ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens riasa.
Pasnosxenue 0enoro cBeTa B CIEKTP.
[Tomryuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHUSI CBETOBOTO JIy4a OT YIJjia NaJICHUS.
N3yuenune xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIJjia IMIPEIOMIICHHUSI CBETOBOIO JIy4ya OT yTIJIa MaJAeHUs
Ha TPAHULE «BO3YX—CTEKIION.
[Tonyuenne n300pa>keHHI ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
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Omnpenenenre (OKYCHOTO pACCTOSHUS U ONTHYECKON CHITBI COOMPAIOIIEH JTHH3BI.
OnBITHI IO Pa3IOkKEHUIO OEIOr0 CBETA B CHEKTP.
OnbITH 10 BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC

(UIBTPBL.

Pa3znes 7. KBaHTOBbBIE SIBJIEHUS

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norioueHue cBera aroMoM. KBaHTel. JInHelyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-usnydeHus. CTpoeHue aTOMHOTO sipa.
Hyxiionnas mogens aroMHoro siapa. M3oronsl. PaguoaktrBHbIe npeBpaiieHus. [lepuon
MOJIypacriajia aTOMHBIX SAEP.

SAnepnble peakuyn. 3aKOHBI COXPAHEHUS 3aPSAI0BOI0O U MAaCCOBOTO YMCEI. DHEPTHUS
CBSI3M aTOMHBIX snep. CBsA3bp mMacchl M dHEpru. Peakiuu cuHTE3a W JENIeHUS SOEp.
Nctounuku sHeprun ConHIA U 3BE3I.

AnepHas osHepreruka. JleMCTBUS pagUOAKTHBHBIX HW3IYYEHHU Ha IKUBbBIC
OpraHU3MBL.

Jlemoncmpayuu
CreKTpbl U3 Ty4YSHUS U TIOTIIOMICHU.
CHexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bojopoaa.
HaGnronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurka HOHU3UPYIOIINX U3TyUEHUH.
Perucrparius u3mydeHust IpUpPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccnenmoBanne TPEKOB: M3MEPEHUE DHEPTHH YACTHIBI 1O TOPMO3HOMY ITyTH
(o dhortorpadusam).

W3mepenue panoakTHBHOTO (hOHA.

IHoBTOpHUTEIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOMINY MOAYJIh TpPEIHA3HAYECH ISl CHCTeMaTH3allud |
0000IIIeHNs] TPEIMETHOTO COJAEPX)AHUS W ONBITa JEATETLHOCTH, MPUOOPETEHHOTO
Mpy W3YyYEeHUH BCEro Kypca (GU3MKUA, a TakkKe s TMOATOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY MO (PU3UKE TSl 00yUIarONUXCsl, BRIOPABIIMX 3TOT YUCOHBIN
peIMeT.

[Ipu wu3ydyeHUH AAHHOTO MOMAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BUIBI
NESATETLHOCTH, Ha OCHOBE KOTOPBIX OOCCICUYMBACTCS JOCTHKCHUE TPEAMETHBIX H
MeTarpeaMETHBIX TJIAHUPYEMBIX pEe3yNbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIICOBAHUS
SIBJICHUM TIPUPOJIBI U TEXHUKH, OBIIAJCHIUE YMEHUSIMU OOBSICHATh (PU3NUECKUE SIBICHUSA,
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OPUMEHSAS TOJyYCHHBIE 3HAHUA, pelaTh 3aJadd, B TOM YHCIE KadeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO ACATENBHOCTHBIN XapakTep JaHHOTO pa3/iena peajin3yercs 3a CUET
TOT'0, YTO OOYYaIOLIMECS BBINOIHSIOT 331aHUs, B KOTOPBIX UM MIPEAJIAraeTcs:

HA OCHOBE MOJIyUYE€HHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBICHITH (PU3NUECKHUE
SABJICHUS B OKPYKAIOIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METObI UCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YUCIIE
IUISI IPOBEPKHU TMIIOTE3 U MOJIYYEHUsI TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAayYHbIE OCHOBBI HauOOJEe BaXHBIX JOCTHKEHHA COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMeEpP, NPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPALICHUS M COXPAHEHHsI BCEX H3BECTHBIX BHJIOB
DHEPIUM.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpEIMETHBIX M IPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare u3ydeHusi (pU3MKM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMUS
y oOy4arorierocs 0yayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUUM U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(u3nuecKol HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) TPa’KIAHCKOTO U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JOCTIKEHUN
buzukwy;

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPHSITHE OCTETHYECKHX KA4eCTB (DU3MUYCCKOW HAyKH: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (hU3MUECKOW HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUsi KYJIbTYPbI 310POBbSI ¥ SMOIIHOHATILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXKHOCTU TpaBUJI 0€30MaCHOTO TMOBEJEHUS HA TPAHCIIOPTE,
Ha JIOpOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa PeQICKCHH, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOTO K€ MIpaBa y APYroro 4eaoBeKa,

6) TPY10BOT0 BOCIIUTAHUS:

aKTMBHOE YYaCTHE B PCIICHWH TIPAKTUYCCKUX 3amad (B paMKaX CEMbH,
o0pa3oBaTeIbHOM OpraHu3aly, TOpojaa, Kpas) TEXHOJIOTUYECKOM U COIUaibHOU
HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YHCJIC M PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUIECKOMY U3YUCHUIO TTPO(eccHii, CBI3aHHBIX C (PU3UKO;
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7) 3K0JI0OrHYeCKOT0 BOCIIUTAHMSI:

OpUEHTAIMs HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU JJIsl PEIICHHs 3aJlad B 00J1acTH
OKpY>Karolel Cpeibl, INIAHUPOBAHUS MTOCTYIMKOB U OLICHKHA UX BO3MOKHBIX MMOCIEACTBUM
JUISL OKPY KAIOIEH CPEb;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TTPOOJIEM U Iy TEH UX PEIICHUS;

8) axanTanuu K U3MEHSIIIIMMCS YCJIOBHSM CONMAIBLHON M MPUPOIHOM Cpeabl:

HOTPeOHOCTh BO B3aWMOJICHCTBHU NPU BBHIMOJHEHUH HCCIEIOBAHUI U TPOEKTOB
¢u3uUecKoil HanPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

NOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyTUPOBATD HIIEH,
MOHSITHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SBICHUSAX;

OCO3HaHUE NAe(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B oO0jacTu
buzukwy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHHM HOBBIX (PM3UUYECKUX 3HAHUU;

CTpPEMJICHHE aHAJU3UPOBATh W BBIABIATH B3aMMOCBA3HM MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (PU3UUYECKUX 3HAHUI;

OLIEHKA CBOMX JICHCTBUH C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX
IJ1I00aNBbHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOEHMS MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanust y  oOyvatomierocs  OyayT  chOpMHpPOBAaHBI  METalpeIMETHbIE
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIE YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC
ydeOHbBIC ICHCTBUS.

ITo3HaBaTeIbHbIC YHUBEpPCAJbHbIC YUeOHbIe NeiCTBUSA
ba3oBble Jornyeckue Jeicreus:

BBISIBIISITh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBICHUN);

YCTaHaBJIMBATb CYH_ICCTBCHHHﬁ IIPHU3HAK KHaCCI/I(i)I/IKaL[I/II/I, OCHOBAaHUA
TUTs1 000OIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
u H36HIOI[CHI/I$IX, OTHOCAIIINUXCA K (I)I/ISI/I‘-ICCKI/IM SABJICHUSAM,

BBIABJIATH IPUYHUHHO-CIICACTBCHHLBIC CBA3U IPHU U3YUYCHHUU (1)I/IBI/I‘IGCKI/IX SIBJICHUN U
IMpoueccoB, A€IaTb BbIBOALI C HCIOJB30BAHUCM JACAYKTUBHBIX W HWHAYKTHUBHBIX
YMOSaKH}OquHﬁ, BBIIBHUTATh TUIIOTE3bI O B3AMOCBA3AX (PHBI/IIIGCKI/IX BCINYUH,

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHust ydyeOHoM (u3nyeckod 3amauu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BHIOOP Han0oJiee MOIXOSIIETO C yUETOM
CaMOCTOATCIIbHO BBIACJIICHHBIX KpI/ITepI/IeB).
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Ba3oBble uccieaoBaTe/LCKHeE AeCTBUSA .

WCIIOJIb30BaTh  BOMPOCHI KaK HCCIEAOBATECIBCKUNA HMHCTPYMEHT IIO3HAHMS;

MPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUUIAaHY OMBIT, HECJIOXKHBIN
(bU3UYECKUIT  AKCIIEPUMEHT, HeEOOJbIIoe HccieaoBaHue (U3NYECKOTO  SIBJICHUS,

OIICHUBAThH Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAITUIO, TIOJYYCHHYIO B XOJIe
MCCJICIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYyIHpOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yjbTaTam
MPOBEEHHOTO HAOJIIOACHUS, ONbITA, UCCIICI0BAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (HU3UICCKUX TIPOIECCOB,
a TakXe BBIJBUTATh MPEIANOJOKEHUSI 00 UX pPa3BUTUM B HOBBIX YCIOBUSIX H
KOHTEKCTaX.

Pab6ora ¢ undpopmaumeii:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HMHCTPYMEHThl U 3alpoChl MpPU TOHCKE
U 0TOOpe MH(pOpPMALUHU WM AAHHBIX C Y4ETOM MpeIJIOKEHHONW ydueOHOH (usnueckoi
3aJauu;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBAaTh W  HHTEPHOPETHPOBATH  HUHPOpPMALHIO
Pa3IMYHBIX BUJOB U OPM IMIPEICTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHHUS] HHPOpMALUU U
WJUTIOCTPUPOBATh pEIIaeMble 3aJa4l HECIOXHBIMH CXEMaMH, JAuarpaMMaMy, WHOU
rpauKoi 1 UX KOMOWHAIIUSAMH.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHBbIC y4eOHbIe AelCTBUS:

B X0Je OOCYXJeHUs yuyeOHOro Marepuasa, pe3yiabTaToOB JIabOpaTOPHBIX pPadoT
U TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYX JaeMOM TeMbl U BBICKA3bIBaTh
W7eH, HalleJICHHbIE Ha pelIeHHe 3a7aud W TMOoJAJep)KaHue OllaroXenareIbHOCTH
OOIIICHNUS;

COTIOCTABJIATh CBOU CYXKIEHHUS C CYXACHUSAMH JPYTHX YYaCTHHKOB JHAjora,
oOHapyXUBaTh pa3IM4yMe U CXOACTBO MO3ULIMII;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

NyOMYHO TPEJCTaBIATh PE3yJabTaThl BBIMOJIHEHHOTO (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTa, UCCTICIOBAHUS, TIPOCKTA).

MOHUMATh ¥ UCTIOJIF30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHINBUAYATBHON paOOTHI
IpU pelIeHUU KOHKPETHON (pu3nyecKor mpoOIemMbl;

NPUHUMATH 1IEJTH COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATh JNEHCTBUS MO €&
JOCTUKEHHIO: PaCIpesesITh POJIU, 00CY AaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITMOJIHATH CBOIO YacTh pabOTHI, JOCTUrash KAYECTBEHHOTO pe3ysibTara Mo CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOM JECUCTBUSA C APYTUMHU WIEHAMHU KOMAaH/IbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OOMMHA TPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.
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PerynsiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA
Camoopranm3zanms:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CHUTyalusiX, TpPeOyrOIUX
I perieHus: GU3NYeCKux 3HaAHUM;

OpUEHTHUPOBATHCS B PA3IMYHbBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHANBUAYAJIbHOE,
IOPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PELICHUN IPYyNIoN);

CaMOCTOSITENIFHO COCTAaBJISITh aITOPUTM peIIeHUs (PU3UUECKON 3aadyul WU IUTaHa
UCCIIEIOBaHUSI C YYETOM HMEIOUIMXCS PECYpPCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MIpeIaraeéMble BApUaHThl PEILICHUMN;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, IMOLIMOHAILHBIA HHTEJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallMH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM UYHCIE B XOJ BBIITOJIHECHHUS
(pU3HUECKOro HCCIEOBAaHUSl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJ€ CIOopa WIM JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOTO.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpH pelIeHHH (U3NYECKUX 3aJad WU
B YTBEPKIACHUAX HAa HAYYHBIE TEMBI U TAKOE XKe IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATHI
K koHiy oOyuenus B 8 kJjiacce mpeIMETHbIE pe3yibTaThl Ha 0Aa30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUH:

VCIIO0JIB30BaTh ITOHATHS: MAcCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE ATOMOB U
MOJIEKYJI, arperaTHbIE€ COCTOSIHUsI BEIIECTBA, KPUCTAJUIMUECKHEe W aMOopdHBIE Tena,
HACBILICHHBIM ¥ HEHACBHILEHHBIN Nap, BJIaXKHOCTh BO3AyXa, TEMIIEPATYpPA, BHYTPEHHSIA

SHEPIHUsl, TEIUIOBOM JIBUTaTEllb, JJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsifl, SJIEKTPUUECKOE
T10JI€, POBOJIHUKH U TUIJIEKTPUKHU, IIOCTOSIHHBINA JJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pa3nyath SIBJIEHUS (TEIUIOBOE PACUIMPEHUE U CXKATHE, TEIUIoNepeaaya, TErioBoe
paBHOBECHE, CMAayuMBaHWE, KANWUISIPHBIC SIBJICHUS, MCIIAPEHHE, KOHJACHCALUs,
IIJIABJICHHE, KPUCTAJUIA3aLIHS (oTBEpaEBaHUE), KUIIEHUE, TeIuIonepeaaya
(TEenI0MpOBOHOCTh, KOHBEKIUS, HM3JIYyUYEHHE), DJICKTPU3ALMS TEJ, B3aUMOJICHCTBUE
3aps0B, JNEUCTBUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBHE MATHUTHOIO IOJI1 HA MPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIMA) 10 ONUCAHWI0 MX XApaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SIBICHUC;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKpPYXKAIOIIEM
MHUpE, B TOM 4YHclie (PU3NYECKUE SIBJICHHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaOWUIAPHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B mpuponae, uznydyeHue CoiHia,
19



3aMep3aHue BOJOEMOB, MOpPCKHUE Opu3bl, 00pa30BaHHME POCHI, TyMaHa, WHEs, CHeEra,
AIEKTPUUECKUE SIBJICHUS B aTMOC(heEpE, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, Apeid MmoIoCcoB, POJIb MATHUTHOTO MOJS JUIsl ’KU3HUA Ha 3emiie, MOJSpHOe
CUSIHHE, TpPU OTOM TNEPEBOJAUTH NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PUINUYECKUX SBIICHUN;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA Tel W (PU3NYECKHE SIBICHUSA, HCHOIb3Ys
du3nueckue BEIWYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPTHs, KOJIMYECTBO TEIIOTHI,
ylenbHasg TeIUIOEMKOCTh BEIIECTBA, y/eNbHAs TEIUIOTa IUIABJICHUS, YACIbHAS TEIIoTa
napooOpa3oBaHus, yJeldbHas TEIJIOTa CTOpPaHHs TOIUIMBA, KOI(PQUIMEHT IMOJE3HOTO
JIEUCTBUS TEIJIOBOM MalllMHBI, OTHOCUTENbHAS BIIAXKHOCTH BO3/lyXa, DJEKTPUUYECKUN
3apsl, Cuia TOKa, dJIEKTPUUYECKOE HAMPSXKEHHUE, COIPOTUBRIICHNE MMPOBOIHUKA, YIETbHOE
COTIPOTUBJICHUE BEIIECTBA, pa0OTa U MOIIHOCTh JEKTPUUYECKOTO TOKA), IPU OMUCAHUU
NPaBUJIHLHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIOIb3YEMBIX BEJIUYHH, 0003HAUYCHUSA U
eAUHUIBI  (DU3UYECKUX BEJIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C JPYTUMH BEIUYUHAMHU, CTPOUTHh TpaPUKd HN3YYCHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEINYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUUM CTPOCHUS BELIECTBA,
MIPUHLNIN CYNEPHO3ULIMK TTOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsija,
3akoH Oma J7s yyacTka uenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHHs] SHEPIUH,
IIPY 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMMUCHIBATH €0 MATEMATHYECKOE
BBIPAKCHHUE;

OOBSICHATh (PU3UUECKUE MPOILIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATh  NPUYUHHO-
CIICICTBCHHBIC CBSI3U, CTPOUTH O0BsICHEHHE M3 1—2 JTOTMYECKHUX IAroB ¢ omopoi Ha 1-2
M3YYCHHBIX  CBOMCTBA  (PU3MUECKUX  sBJICHUH, (DU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEW;

pemiaTh pacu€THble 3anayd B 2—3 ACUCTBUS, HCHONB3YS 3aKOHBI U (OPMYIIbI,
CBS3BIBAIONIME (PU3MUECKHIE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3aIMChIBATh
KpaTKO€ YCJIOBHE, BBISBJISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOUpATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE 1JIsI €€ PellIeHHUs], MPOBOAUThL PACUEThl U CPAaBHUBATH
MOJIy4YeHHOE 3HAYCHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMHU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (HHU3UIECKUX
METOJOB,  HWCHOJIb3Ysd  OIMCAHWE  HCCIECNOBAaHUS,  BBIACIATH  IIPOBEPSIEMOE
MPEIIOJIOKEHUE, OLEHHMBATh NPABWIBHOCTh NOPSAKAa IPOBEICHUS WCCICAOBAHUSA,
JIeNIaTh BBIBO/IBI;

MPOBOJIUTH ONBITHl MO HAOMIOMCHNUIO (U3UYECKUX SIBICHUNA WIN (PU3NUECKHUX
CBOMCTB TeN (KanmuJUISIpHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHHs BO3JlyXa OT €ro o0béMma,
TeMIEpPaTypbl, CKOPOCTH MPOIECCa OCTHIBAHMS W HArpeBaHUS MPU U3JIYUYCHUU OT LIBETA
u3nyvarome  (MOMIOoIIAKNIel)  MOBEPXHOCTH, CKOPOCTh  HMCHApPEHUsl  BOJIbI
OT TeMIEepaTypbl XUJIKOCTA M IUIONAAM €€ TOBEPXHOCTH, JJIEKTpU3alusd Tel U
B3aMMOJEHUCTBUE JJIEKTPUUYECKUX 3apsi0B, B3aUMOJCUCTBHE IOCTOSIHHBIX MarHUTOB,
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BU3YaJU3allksl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, ACMCTBUSL MarHUTHOTO TMOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA D3JEKTPOMArHWTa, CBOWCTBA 3JEKTPOIBUTATEIS
MOCTOSIHHOTO  TOKa): (opMyJIuMpoBaTh MpOBEpsieMble MPEANOJIOXKEHUS, COOUpaTh
YCTaHOBKY U3 IIPEAJI0KEHHOT0 000PYI0BaHUs, OMTMCHIBATh XO/1 OTIbITA U (OPMYITHPOBATH
BBIBOJIBI;

BBITIOJIHATDh TPSMbIE HW3MEPEHUS TEeMIIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3UYECKUX BEJIIMYMH, CPABHUBATH pPE3YNbTAaThl H3MEPEHHH C YYETOM
3aJ1aHHOM aOCOJIIOTHOM MOTPENIHOCTH;

MIPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUMHBI OT APYTOM
C HCIOJb30BAaHUEM IMPSMBIX HU3MEPEHHH (3aBHCHMMOCTH COIPOTHUBIEHHUS MPOBOJIHUKA
OT €ro JUIMHBI, IJIONAINA MOTIEPEYHOT0 CEYCHHSI U YACTFHOTO COMPOTUBIICHHS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOAHHK, OT HANPSHKEHUSI HAa TPOBOIHUKE,
MCCJIEIOBAaHUE IIOCIECOBATEIFHOTO M TMapajljIeIbHOTO COSAMHEHUW MPOBOJIHUKOB):
TUTAHUPOBATh HMCCIEAOBAaHNE, COOMPATh YCTAHOBKY M BBIMIOJHATH M3MEPEHUS, CIEHys
MPeIJIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3YJIbTAaThl MOTYYCHHON 3aBHCHMOCTH B BHJIEC
TabIUI ¥ TPaQUKOB, ENATh BBIBOJIBI 10 PE3yIbTaTaM UCCIIETOBAHMS;

IPOBOJIUTH KOCBEHHBIE U3MEpPEHUS HU3HUECKUX BETMYUH (yAeNIbHAS TeTIOEMKOCTh
BEIIECTBA, CONMPOTUBIICHUE MPOBOAHUKA, pab0Ta U MOIIHOCTh JEKTPUUYECKOIO TOKA):
IUTAaHUPOBATh U3MEPEHHUs, COOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEAys
PEJI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUYCHUE BEITMUUHBI;

coONI0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ JabopaTopHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh TPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOW Ha UX OMUCAHUS (B TOM 4MCIE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, TapoBasi TypOMHA, aMIEpMETp, BOJBTMETP, CUYETUHUK IIICKTPUUECKOU
SHEPTUU, DIEKTPOOCBETUTENbHBIC MPUOOPHI, HArpeBaTEIbHBIC JIIEKTPONMPUOOPHI
(mpuMepsl), DIEKTPUYECKUE TPEIOXPAHUTETH, DJICKTPOMATHUT, DIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKa), WCHOJNB3ysd 3HAHUA O CBOMCTBAaX (DU3MYECKUX SBJICHUNA W
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M W3MEPUTEIBHBIEC MPUOOPHI
0 CXE€MaM U CXEMATUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, NIBUTATEIh BHYTPEHHETO CTOpPAHMUs, JJIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBI DJIEKTPUYECKHUX IIETIeH C TMOCIeI0BATEeIbHBIM U TMapalIeIbHBIM COCAMHECHUEM
AJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

MPUBOANTH TMPUMEPHI (HAXOMUTh WH(OOPMAIUMIO O MPUMEpax) MPAKTUUECKOTO
WCTIONIb30BaHUsl (U3MUYECKUX 3HAHWA B TIOBCEAHEBHOW KU3HU Mg OOeCIeUeHUs
0e30macHOCTH IpY 0OpALIIEHNH € TPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMU, COXPaHEHUS
3JI0POBBS U COOJIOIEHUS] HOPM SKOJIOTMUECKOT0 MOBEACHUS B OKPY>KAIOILIEH Cpesie;

OCYIIECTBIIATh TMOUCK HMH(OpManmu (U3NYECKOTO coaepkanus B HHTepHere,
Ha OCHOBE WMEIOIIMUXCS 3HAHWW W TMYTEM CpPaBHEHUS JOMOIHUTEIBHBIX HCTOYHHKOB
BBIZICISITh MH(OpPMAIIO, KOTOpas SBISETCS MPOTUBOPEYMBON WU MOXKET OBITh

HEJIOCTOBEPHOMU;
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UCIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
TuTEpaTypy (DU3MYECKOTO COJEpKaHMsI, CIPABOYHbIC MAaTEpHallbl, PECYpChl CETH
WNurepHer, BinageTs NpuéMaMu KOHCIEKTUPOBAHMUS  TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KpPaTKHE YCTHBIE COOOIIEeHHs, 00001as
uH(GOPMAIUIO U3 HECKOIBKUX HMCTOYHMKOB (DU3MUECKOTO COJAEpKaHUS, B TOM YUCIIE
nyOJUYHO  MPENCTaBISATH  pe3yJbTaThl  MPOEKTHOW WM  HCCIEOBATEIbCKON
JeSITEIBbHOCTH, TP 3TOM I'PAMOTHO HMCHOJb30BaTh M3YyUYEHHBINH MOHATHIHBIA amnmapar
Kypca (U3HUKH, CONTPOBOKIAThH BBICTYIJICHUE MTPE3ECHTAIlUEH;

OpU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHUX IMPOIIECCOB
pacnpenensiaTb 00sS3aHHOCTU B TPYMIE B COOTBETCTBUM C TOCTABJICHHBIMU 3aJauyaMu,
CIEAUTh 3a BBINIOJIHEHUEM IIJIaHA JACHUCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJIAJ B  JICITENBHOCTh  TPYMIBI,  BBICTPAUBAaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, POSBIISASi TOTOBHOCTD pa3periarh KOHQIUKTHI.

K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHash TO4YKa, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmarus (ympyras, miacTHIecKas),
TpPEHHE, IIEHTPOCTPEMUTENHHOE YCKOPEHUE, HEBECOMOCTD U IIEPETPY3KHU, LICHTP TSHKECTH,
abCoOMIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tesla, paBHOBECUE, MEXaHUUECKHE
KOJIeOaHMS U BOJIHBI, 3BYK, HHOPA3BYK U YIBTPA3BYK, JIEKTPOMarHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATHBHO30PKOCTh, CIIEKTPBI UCITyCKaHUS
Y TIOTJIOIIEHHUS, alb(a-, 6eTa- 1 TaMMa-u3TydeHUs, U30TOTBI, ACPHAsS SHEPTETHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHHE, CBOOOIHOE TaJICHUE TEJ, PaBHOMEPHOE
JIBIDKEHWE TI0O OKPY)KHOCTH, B3aUMOJACHCTBHME TEJI, pPEAaKTUBHOEC JIBIDKCHMUE,
KojebaTenbHOe JBIDKEHUE (3aTyXalllhe W BBIHY)XICHHbIE KOJICOaHUs), PE30HAHC,
BOJTHOBOE JIBIDKCHHE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE PacIIPOCTPAHCHHUE, OTPAKECHUE
U TIpEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, pa3sIOKEHHE OEJIOro CBETa
B CHEKTP U CJOXEHUE CIEKTPAIbHBIX I1IBETOB, JHCIEPCUS CBETa, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOSHUKHOBEHUE JTUHEHTIATOTO CIIEKTPA M3TYyUEHHS) 110 OMMUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3nUecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NUYECKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM umncne pusudeckre SBICHUS B MIPUPOJIE: MPUIUBLI U OTJIHMBBI, IBIKCHHUE TIIIAHET
CoTHEYHO! CHCTEMBI, pEaKTUBHOE JIBI)KCHUE JKMBBIX OPTaHWU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHaMH, 23XO, IIBETa Tell,
ONTHYCCKUE  SBJCHUS B  TPUPOJEC, OHMOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPaUOIETOBOTO M PEHTIEHOBCKOTO M3JyYCHHH, €CTECTBEHHBIM pPaJUOaKTUBHBIN
¢$oH, KOCMHYECKHE JTyUd, PATMOAKTUBHOE U3IIYyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PaAMOAKTUBHBIX W3JIYYEHUH HAa OpraHu3M 4eloBeKa), NpU H3TOM MEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOWCTBA (TPU3HAKU)
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(bu3NUecKuX SIBICHHUII;

ONUCHIBATh HU3YYCHHBIE CBOMCTBA TeN W (U3MUECKHE SBJICHUSA, HCIIOJIb3YS
¢u3nyueckre BEJIMYUHBI (CPEAHSISI U MTHOBEHHAss CKOPOCTh Tela MPU HEPABHOMEPHOM
IBW)KCHUU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJoBas CKOPOCTh, CHJIA TPEHHUs, CUJa
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MajeHusl, BEC Tea, UMIYJbC Tena,
UMITYJIbC CUJIbI, MEXaHW4Yeckasi padoTa U MOIIHOCTb, MOTEHIMAIbHAs YHEPTUsl Tela,
MIOJAHATOrO HAaJ ITOBEPXHOCTBIO 3€MJIM, NOTECHUHUAJIbHAS JHEPrUs CKATOW NIPYKHUHBI,
KMHETUYECKasl SHEPTHsl, MOJIHAs MEXaHUYECKAasl SHEPTUs, IEPUOJI M 4acTOTa KOJeOaHUi,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKA3aTElb
MPEIOMIICHUSI CpPEJbl), MPU ONUCAHUU TMPABUIBHO TPAKTOBATH (DU3HUECKUNA CMBICI
UCIIOJIb3yeMbIX BEJIWYWH, 0003HAUEHUA U €AMHUIBI (PU3NYECKUX BEJIMYWH, HAXOJUTh
(opMybl, CBSA3BIBAIOUIME JTAHHYIO (U3MYECKYIO BEIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS U TPOIIECCHI, HCIOIB3YS
3aKOH COXpPAHEHUSl SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLMI CYNEPIO3UIUN
CUJI, MPUHIMUN OTHOcUTelbHOCTH [amumnes;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS U MPEJIOMJICHUS CBETA, 3AKOHBI COXPAHEHUS 3apsAI0BOTO
M MAacCOBOTO 4YHCET TIPU SJEPHBIX pEAKIHUSIX, M[PU OSTOM JaBaTh CJIOBECHYIO
GbopMyIUPOBKY 3aKOHA U 3aMKUCHIBATh €0 MATEMAaTUYECKOE BBIPAYKECHHUE;

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalldid  MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIIBISATH  MPUUYUMHHO-
CIICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE W3 2—3 JIOTMYECKHUX IAroB ¢ OMopoi Ha 2—3
U3YYCHHBIX  CBOMCTBAa  (DU3MYECKUX  SIBJICHWHM, (PU3NYECKMX  3aKOHOB  WIIU
3aKOHOMEPHOCTEW;

pemarh pacu€THble 3a7adyd (OMUpAlONIUMecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
UCIIOJIb3YSI 3aKOHBI M (OPMYJIbI, CBS3bIBAIONINE (PU3WYECKUE BEIMYUHBI: HA OCHOBE
aHajM3a yCJIOBHS 3a/1aud 3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE WIIH
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IIJISi pElICHUs,
IPOBOJUTH PACUETHI U OLICHUBAThH PEATUCTUIHOCTD MOJTYYEHHOTO 3HAYEHUS (PU3HUECKON

BEJIMYMHBIL;
pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh NPHU MOMOIIM (PU3MYECKHUX
METOJOB,  HCHOJb3ysl  ONMCAHME  HUCCIENOBAHHUs,  BBIACIATH  IPOBEPSEMOE

MIPEANOJIOKEHNEe, OICHUBATh MPABUIBHOCTHh TMOPSAKA TPOBEICHUS HCCICIOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIBTATHI HAOMIOACHUHN U OIBITOB;

MPOBOJIUTh OMBITHI MO HAOMIOMECHUIO (U3UYECKUX SIBICHUNA WIN (PU3NUECKHUX
CBOWMCTB Ten (M3ydeHHE BTOpPOro 3aKkoHa HpIOTOHA, 3aKOHA COXPAaHEHHWs DHEPTHUH,
3aBUCUMOCTH TIEpHUO/ia KOJIEOaHUN TIPY>KUHHOTO MAasgTHUKA OT MACChI Ipy3a M KECTKOCTU
MPY>KMHBI M HE3aBUCHUMOCTbh OT aMIUIUTYABl MajbIX KoJeOaHW, MPSIMOJIMHEHHOE
pacmlpoCTpaHEHHE CBETa, PA3I0KEHHE OENOoro CBeTa B CIEKTP, M3yYEHHE CBOWCTB
M300paKEeHHs B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B COOMparoiei
JMH3e, HAaOI0ICHNE CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB M3TYYCHHS): CAMOCTOSATEIHHO
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coOUpaTh YCTaHOBKY U3 M30BITOUHOTO HAOOpa 000pyJOBaHUS, OIUCKHIBATH X0/l OMbITa U
€ro Pe3yJIbTaThl, POPMYITHPOBATH BHIBOJIBI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONPENesisis CpeaHee
3HAUCHHE U3MEpAEMON BeIUYHHBI ((POKYCHOE pAaCCTOSHHE COOMpAIOIIEe JIMH3BI),
000CHOBBIBAThH BHIOODP crIoc00a m3MepeHus (M3MEPUTEITHHOTO MPUOOpa);

MIPOBOJIUTH UCCIICTOBAHUE 3aBUCUMOCTEHN (PU3MUECKUX BETUYNH C UCITOJIH30BAHUEM
NPSIMBIX U3MEPEHU (3aBUCUMOCTh ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH, TIEPHOJIa KOJIeOaHW MaTeMaTUYECKOTO0 MasSTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH YIJIa OTPa)KEHHUs CBETa OT yrja MaJieHus W yIjia MpeoMIICHUs
OT yIJia aJieHus): TIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEILHO COOMpPaTh YCTAHOBKY,
(buKCHpOBaTh Pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYCCKUX BEIMYUH B BUIE
Ta0JMIl U TPaQUKOB, JeNIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BEIUYUH (CPEIHSs CKOPOCTh M
YCKOpEHHUE Tela MPU PaBHOYCKOPEHHOM JBMKCHHH, YCKOPEHHE CBOOOTHOTO TaJleHus,
KECTKOCTh MPYXKUHBI, KOAP(PUIUEHT TPEHUS CKOJIbKEHUS, MEXaHUdeckass padora u
MOII[HOCTb, 4YaCTOTA U MEPUO]I KOJI€OaHUI MaTeMaTHUYECKOIO U MPYKUHHOTO MasiTHUKOB,
OTITUYECKAs CHjia COOMPAIOIIEH JIMH3bI, PATUOAKTUBHBINA (POH): MIAHUPOBATH U3MEPEHHUS,
coOupaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATh HU3MEPEHUs, Cleays
MPEIJIOKECHHOW WHCTPYKIIMHM, BBIYHMCIATh 3HAUYCHHWE BEIMYMHBI W aAHAIU3UPOBATH
HOJTyYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOW NOTPEIIHOCTH U3MEPEHMUIA;

coONI0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ JabopaTopHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKHU U3YUYEHHBIX (PU3NYECKUX MOJENEN: MaTepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TEIO0, TOUEYHBIM HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHEeTapHast MOJIENb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPON Ha UX ONMHUCAaHUA (B TOM YMCIIE: CIIUIOMETP, AATYUKU MOJIOKEHHUS,
paccTOsIHUS U YCKOPEHHUS, paKeTa, HX0JIOT, OUKHU, IEPUCKOI, oToanmapaT, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JJO3UMETp, KaMmepa BuibcoHa), WCIONB3ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXOIUMbIE (PM3UYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPHOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-TIPAKTUUYECKUX 3a7[ad, ONTUYECKHUE CXEMBbl JIsi MOCTPOEHUS M300pakeHui
B IJIOCKOM 3€pKajie U COOMparoIIe JIMH3eE;

OPUBOAUTH TMpPUMEPHl (HAXOAUTh HMH(POPMALUIO O NpPHUMEpPax) MPaKTHUYECKOTO
WCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEAHEBHOM KHU3HU [UIsl OOECHedeHHus
0e30omacHOCTH TMpu OOpalieHud ¢ NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUs 3J0POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIeH
cpene;

OCYIIECTBIISITh MOUCK HH(pOpManmu Qu3ndeckoro cojepxkanusi B HMHTepHeTe,
CaMOCTOSITENIFHO (OPMYIUPYST TMOHCKOBBIA 3alpoc, HAXOAUTh IYTH OINpEACTICHUS

AOCTOBCPHOCTHU HOHY‘lCHHOﬁ I/IH(bOpMaHI/II/I Ha OCHOBC€ HMMCIOIIUXCA 3HAaHUU M
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JOTIOJTHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TMPHU BBINOJHEHHH YYEOHBIX 3aJlaHUd  HAy4YHO-TIOIMYJISPHYIO
auTepaTypy (PU3MUECKOTO COAEpMaHMs, CIPaBOYHBIE MAaTE€pUalbl, PECYPCHl CETU
WuTepHer, Bhnaaerb NpuéMaMud KOHCIEKTHPOBAHMA TEKCTa, IMpeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOPMAllMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpN aHHS, MyOIUIHO
MPEACTABIIATH PE3YJIbTATHI IPOCKTHOM MIIM UCCIIEI0BATENbCKOM IEATEIbHOCTH, IPH 3TOM
I'PaMOTHO HCIIOJIB30BaTh M3YyYCHHBIM IIOHATHUWHBIM ammapar H3y4aeMoro pasjena
GU3MKH M COMPOBOXAATh BBICTYIUIEHHWE TMpe3eHTaluel ¢ Y4EToOM ocoOeHHOCTen
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
No HaumenoBanue KonnuectBo | I[Iporpammuoe cogepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
/1 pa3zesioB ¥ TEM 9acoB
y4eOHOTO0 IpeamMeTa
Pa3znen 1. TensioBble siBJIeHUSA
1.1 | CtpoeHnue u cBoiicTBa 7 OcCHOBHBIE TTOJIOKEHUS HaGnronenue u unTepnperanus OmnbTOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJ1. OTBITHI,
MOATBEPKIAIOIINE
OCHOBHBI€ TTOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEpAOTO, JKUIAKOTO
¥ ra3000pa3HOTO COCTOSTHUM
BEILIECTBA.
Kpucrammmueckue n
amop(dHbIe TENA.
OOBsICHEHHE CBOMCTB ra3oB,
KUJIKOCTEU U TBEPJIBIX TEI
Ha OCHOBE I10JIOKEHUM
MOJIEKYJISIPHO-KUHETUYECKOU
Teopun. CMaunBaHuE U
KalUJUISIPHBIC SIBJICHUSI.
Tennosoe pacmmpenue u

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no olleHMBaHUIO KOJUYECTBA
aTOMOB WJIU MOJIEKYJI B €IMHHUIIE 00BEMA
BEIIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTta noamel Jlykpenus «O npupoje
BEIIICH») C M3JI0KEHHEM 000CHOBAHHMIM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 00OCHOBAHUIA.
OO0nbsicHeHUE OPOYHOBCKOTO JBUKCHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEXTy HUMHA Ha OCHOBE
IIOJIO’KEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.

OOBsiCHEHUE OCHOBHBIX Pa3Inyuil B CTPOSHUU
ra3oB, )KUJIKOCTEU U TBEPIBIX TEN

C HCTI0JIb30BAHUEM MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPHUU CTPOEHUS BEILIECTRA.
[IpoBenieHre ONBITOB MO BHIPAILIMBAHUIO
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CXKaTHuc

KpUuCTaJIJIOB HOBapeHHOﬁ COJIX HUJIM CaXxapa.

[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX KaUJUISIPHBIC SIBIICHUS U
SIBJICHUE CMAUYUBaHUSL.

OObsicHEHUE PO KaMWUISIPHBIX SBJICHUN

JUIS1 TOCTYTUIEHUS! BOABI B OPTaHU3M PaCTEHUMN.
Habmronenue, npoBeieHue U 00bSICHEHNE
OTIBITOB IO HAOJIOICHUIO TETIIOBOTO
paciMpeHust Ta30B, JKUJIKOCTEN U TBEPABIX TEJL.
OObsicHeHUE cOXpaHEeHUsI 00bEMA TBEPABIX TEI,
TEKY4YECTH KUIKOCTH (B TOM YHUCIIE, Pa3HULIBI

B TEKYYECTH JJI Pa3HbIX KUJKOCTEM),

JIaBJICHHS Ta3a.

[IpoBenieHre ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00b&éMa u
HarpeBaHUs WM OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.
AHaJIN3 MPAKTUYECKUX CUTYyallui, CBA3aHHBIX

CO CBOMCTBAaMHM T'a30B, KUJKOCTEN U TBEPJIBIX TEI

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. Csi3b
TEMIIEpaTypPhbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yacTul. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPIUH: TeIonepesaya u
coBepiieHne padboTsl. Busl
TEIUIONEPEIAUH:

O060CHOBaHKE TIPABUIT K3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

Habmronenne n o0bSICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHNUE BHYTPCHHEH
SHEPTUHU TeJa B pe3yJIbTaTe TeIUIoNepeaadn 1
paboOThI BHENTHUX CHIL.

HaOmronenne u 00bsICHEHHE OIBITOB,
o0Cy>XKJIeHIE IPAKTUUECKUX CUTYaIHH,
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TEIIONPOBOJHOCT,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEMIOTHI.

VY nenpHasg TEMI0EMKOCTh
BelecTBa. TemiooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHHUE TETIOBOTO
Oamanca. IlimaBnenue n
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenpHas TemjaoTa
IUIaBJICHUS.
[Tapoo6pa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATYPbl
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

Y neapHas TemioTa
CrOpaHusl.

[Tpunumne! padoThI
Ter1oBbIX aBuratenci KITJI
TEIUIOBOTO JIBUTaTEs.
TerioBbIe ABUTATEIN U

JEMOHCTPUPYIOIINX PA3IUYHbIE BUIBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEIIO0OOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHOU BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIII000MEHe
C HarpeThIM METALTUYECKUM HUITUHIPOM.
Omnpenenenue (MU3MEpEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemenwue 3ama4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
MCTIOJIb30BaHUS TETIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaJioB, HAIIPUMED, B LIEISAX
HEProcOepeIKSHUS: TCIIION3OIAINA,
sHeprocoOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPHI | T. 1.

Habmnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue mporiecca HCmapeHust
PAa3INYHBIX KUIKOCTEH.

OObscHeHUE ABICHUI UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3alIMTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXpaHEHHUS U
MPEeBpaLICHUS YHEPTUH
B TEIUIOBBIX MIPOLIECCaX

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6JII-0,Z[eHI/I€ 1 00BsCHCHHE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3/IyXa.

Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JI/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3a7a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TerIonepeaauu pHy TIaBICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHaM3 CUTYaluid MPaKTHIECKOTO MTPUMEHEHHS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMPUMED, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIeBas TPEIKa U Jp.

AHanu3 paboThl M 00bSICHEHUE TPUHIUTIA
JENUCTBHUS TEIJIOBOTO JIBUTATEIS.

Briuucnenue koamdecTBa TEIUIOThI,
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BBIJICIISIIOIIETOCS TIPU CTOPAHUU PA3JIMYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Wroro 1o pazaeny 28

Pa3nes 2. DiekTprnyeckne 1 MATHUTHbIE SIBJICHUS

2.1 | DnekTpuyeckue 7 DnekTpu3anus Tell. Ha6nronenue u mpoBeieHHE OIBITOB
3apsibl. JIBa pojia 3JeKTpUIECKUX 110 3JIEKTPU3ALUU TEJ IPU COPUKOCHOBEHUH U
3apspKEHHBIE Tena U 3apsn0B. B3anmoencTeue VHIYKIUEH.

150,¢ BBaHMOHeﬁCTBHH

3apsHKEHHBIX TEll.
3akoH KynoHa (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEI

OT BEJIMYUHBI 3aPSI0B U
PaCCTOSIHUS MEXKTy TEJIaMU).
DIIEKTPUUECKOE TOJIE.
HanpsoxkénnocTts
3JIEKTPUYECKOTO TOJIS.
[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
Ctpoenue aToma.

[IpoBOogHMKH U

HaOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE PUHIUIIA IEHCTBUSI DIEKTPOCKOIIA.
OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIT0JIb30BaHUEM 3HAHUN O HOCUTEIISIX
BJIEKTPUYECKUX 3apsIIOB B BELIECTRBE.
Pacnio3naBanue 1 0ObsICHEHHUE SIBJICHUI
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HM.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsija.

Habmronenue onbIToB 110 MOJICTUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha MPOBOJHUKU U JUBJIEKTPUKU
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TUBJIEKTPUKHU. 3aKOH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsjia

2.2

IlocTogHHEBIN
AJIEKTPUYECKUIN TOK

20

DIIEKTPUIECKHUM TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AJIEKTPUUYECKOTO TOKA.

M cTOYHMKM TOCTOSTHHOTO
TOKa. /lencTBus
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XUMHUYECKOEC,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B ’KUJIKOCTSIX M Tra3ax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsoKEHUE.
ConpoTuBieHue
MPOBOJIHUKA. Y IEJIBHOE
CONIPOTHBJICHUE BEILIECTBA.
3akoH Oma /151 ydacTka
nenu. [lociaenoBarensHoe U
napajijieJIbHOE COCIMHEHUE
MIPOBOJTHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DIIEKTpUYECKUE LU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B MOBCETHEBHOM KU3HHU.
HaGnronenue BO3HUKHOBEHUS Ta30BOT0 pa3psiia
U DJIEKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 UCTIBITAHUE DJICKTPUUECKOU TIeNTH
MOCTOSTHHOTO TOKA.

N3MepeHne cuiibl TOKa aMIEPMETPOM.
N3MepeHne 3J1eKTPUYECKOro HaPsAKEHUS
BOJIbTMETPOM.

[IpoBenenune u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
AIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOAHUKA
OT €ro JJIMHBI, IJTOIIAIH MONEPEYHOTO CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COITPOTUBJICHUS PE3UCTOPA U HANIPSIKEHUS
Ha pe3UuCTOope.

[TpoBepka mpaBuiia CIOKESHUS HAPSHKCHU I
IIPU MIOCJIEI0BATEIbHOM COCIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

U NMapajvieIbHOM COEAMHEHUH PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalHi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B JIOMAIITHUX 3JIEKTPUUYECKUX CETSAX.

Pemenne 3a1au ¢ ncnoap3oBaHreM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
COITPOTHUBJIEHUS MPU NOCIEAOBATEIBHOM U
IapaJyICIbHOM COEAUHEHUH ITPOBOIHUKOB.
Onpenenenre padoThI 3IEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA Yepes
JAMIIOYKY OT HalpsbKeHHs Ha Hell. OnpeneneHue
KII/] narpeBareis.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIPU NOABEME I'Py3a DIIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA IEUCTBUS IUIaBKUX MMPEIOXPAHUTENEH.
Pemenue 3amau ¢ ucnonap30BaHMEM 3aKOHA
Jlxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosiHHBIE MAarHUTHI.
B3aumoericteue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noJie.
MarnauTHOE 110J1€ 3eMIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX OObETUHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI
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Y €T0 3HaYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHOe nosue
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSIHHOTO TOKA.
Hcnosnp3oBanue
3JEKTPOABUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydeHnne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHU.
[IpoBeneHrEe ONMBITOB MO BU3yAIM3aLUH MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3yueHue siBneHNs HAaMarHMYMBaHUsI BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CHJIBI B3aUMOJICUCTBUS KaTyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalui MPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUS SJIEKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrio3znaBanue u aHanu3 pa3JIM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHayknuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUN: UCCIICIOBAHUE
VM3MECHCHUN 3HAYECHUS Y HAIIPABJICHUS
MHIYKIHOHHOTO TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUUYECKON SHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 7
OBILEE KOJIMYECTBO 72
YACOB IIO ITPOI'PAMME
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9 KJIACC

Ne HanmenoBanue Komnuectso | Ilporpammuoe conepxanne | OCHOBHBIE BUIBI IEATEIHHOCTH O0YUAIOITIXCS
/1 pa3iesoB U TEM 9acoB
y4eOHOTro peameTa
Pa3nen 3. MexaHn4yeckue siBJICHUA

3.1

MexaHu4deckoe
JIIBHKEHHE U CIIOCOOBI
€ro OIMMCAHU

5

MexaHn4yecKkoe IBUKEHHE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO IBUKCHMUS.
PaBHOomepHOE
MPSIMOJIMHEVMHOE JBUYKECHUE.
HepaBromepHoe
MPSMOJIMHEWHOE IBUKEHHE.
CpenHsis 1 MTHOBEHHA
CKOpOCTB TeJa IpU
HEPABHOMEPHOM JIBUKECHHH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBoOonHOE najzicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBUKEHNE

110 OKPY>KHOCTH.

ITepuon u yacrora
oOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanmm3 1 00CYXKICHUE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JBMKCHHUS.

OOcyxaeHue rpaHul] MPUMEHUMOCTH MOJICIN
«MaTepHualbHasT TOYKAY.

Onucanre MEXaHU4EeCKOTO ABUKCHUS
pa3NIuYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanm3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6nronenne MexaHM4eCKOTo IBUYKEHUS Tella
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUM IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HbIX
TEJI OTCUETA.

Amnanu3 Texcrta ["anuies 00 OTHOCUTENHHOCTH
JIBIDKEHUST;, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WIu IBMKCHUS IIapyKa 10 HaKJIOHHOU
TUIOCKOCTH.

Ananus u o0cykaeHne cnoco0oB
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LleHTpOCTpEMHUTENIBHOE
YCKOpEHUe

MPUOIMKEHHOTO ONPE/ICTICHNS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBYO>KEHUS (IIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH NPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JIBIDKEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYEMHbIX Yuces, mo
coomeemcmeyoujue NPOMeHCymKu 6pemeHu
O0OUHAKOBDL.
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Omnpenenenne yCKOpEeHHs Tena

IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue nepuoaa 1 4acTOThl 0OpaleHHsI
TeJNa M0 OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenue 3a1ay Ha onpeesieHne
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBH)KEHUS PA3JIMYHBIX BHJIOB.
Pacnio3naBanue u npuOIMKEHHOE ONTUCAHUE
pPa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKEHHUS
B PUPOJIE U TEXHUKE (HAa MpUMepax CBOOOIHO
najarolux Tell, IBMKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

3.2

B3aumonelictBue Ten

ITepseiit 3akoH HeroTOHA.
Bropoii 3akoH Herotona.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUSI CKOJIbKEHUS, CHJIA
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHUS.

Cuiia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHHS.

Habmronerue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPYU YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanm3 Texcrta ['anuies ¢ onmucaHueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETa.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX
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YckopeHue cBOOOTHOTO
najieHus. J[BuxeHue rmiaHeT
BOKpyr Connua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOIIOTHO TBEPOEC
teo. PaBHOBecue TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TSIKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD YCKOPEHUS
TeJIa OT MPUJIOKEHHON K HEMY CHJIBI M1 MaCChl
Tena.

AHanu3 1 o0ObsICHEHHE SIBJICHUN

C UCII0JIb30BaHMEM BTOPOTO 3aKkOoHAa HproTOHA.
Pemenue 3aa4 ¢ uCNoap30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M npaBuWiIa CI0KEHUS CHJL.
Ornpenenenune )KECTKOCTHA NPYKUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemienue 3aga4 ¢ HCNOJIB30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JaBJICHHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodpuimeHTa TpeHUs
CKOJILKCHUSI.

H3mepenue cuibl TPEHUS TOKOSI.
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Pemenue 3a1a4 ¢ ucrosnb3oBanueM GopmMyIibl
JUISL CUJTBI TPEHHS CKOJIBYKEHHS.

AHanu3 IBUMKEHUS TeJI TOJIBKO MO ICHCTBUEM
CHUJIBI TSDKECTH — CBOOOTHOTO IaJICHHUS.
OOBsicHEHUE HE3aBUCUMOCTH YCKOPCHHUSI
CBOOOJIHOTO MaJCHHUs OT MacChl Teja.

OneHka BEJIUYUHBI CHJIBI TATOTCHUS,
JICUCTBYIONIEH MEXAY IByMS T€JIaMu

(mJ1g pa3HBIX Macc).

AHaM3 IBMXCHUS HEOCCHBIX TEI

IOJ1 IEWCTBUEM CHJIbI TATOTCHHS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHHN).

Pemienue 3a1a4 ¢ UCOJIb30BAHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYITBI

JUJIsL pacu€Ta CUJIbI TSKECTH.

AHanu3 OpUrMHAJIBHOTO TEKCTA,
OTMCBHIBAIOIIIETO MPOSBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Hab6nronenue u o0CyX1eHUE OMBITOB

110 U3MEHEHUIO Beca Teja P YCKOPEHHOM
JIBOKCHUU.

AHan3 ycia0BUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3aa4 Ha onpezieieHUE Beca Tela

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, AEMCTBYIOIINX Ha TENO,
MOKOSIIIIEECs] Ha OTIOPE.
OrnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

3.3.

3aKOHBI COXpPaHCHHUA

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUs
uMIyabca. PeaktuBHOE
JIBUKEHUE.

Mexanudeckasi pabora u
MOIIHOCTb. PaboTa cun
TSIKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SJHEPTUHU U
paboTsl. [ToTeHnmanpHas
SHEPrus Teja, MOJHATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
ITorenuuanbHas SHEPrus
CKaTOM NPYKHUHBI.
Kunernueckas sneprus.
TeopemMa 0 KHHETUYECKOHN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeavy UMITyJIbCa

IIPU B3aUMOJICHCTBUY TEJ, 3aKOH COXPAaHECHHUSI
HMMITYJIbCa MPU a0COTIOTHO YIIPYTOM U
HEYNPYroM B3aUMOJEICTBUU TEN.

AHaIN3 CUTyallMi B OKPYKAIOLIEH KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Pacnio3HaBaHue SIBJIE€HUS pEaKTUBHOTO
JIBOKCHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUS] UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIOPYToro HeHTPaTbHOTO B3aUMOICUCTBUS ABYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOABUKHO).

Pemienne 3aa4 ¢ NCHOJIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIIPYTOCTH

pHU MOABEME TPy3a C UCIIOJIb30BaHUEM
HEIOABMYKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
N3mepenune MOIHoOCTH.

N3mepenne noTeHIMaabHON YHEPTUM YIIPYTO
ne(OpPMUPOBAHHOMN MPYKUHBI.
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W3mepeHne KNHETUYECKOM SJHEPTUH TeNa

110 JJIMHE TOPMO3HOTO ITyTH.
DKCNEepUMEHTAIIBHOE CPABHEHNE U3MEHEHUS
MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
IIPY JBUKEHHUM 110 HAKJIOHHOM ITJIOCKOCTH.
DKcnepuMeHTAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUU

py CBOOOJHOM I1aJICHUU.

IIpuMeHenne 3aK0Ha COXpaHEHUs
MEXaHMYECKON SHEPTUU IS pacuéra

MOTEHINAJIbHON U KHHETUYECKOW SHEPTUM Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHHA MEXaHMYECKOU OHCPIrun

Hroro no pazgeny

18

Paszn

e 4. MexaHn4YeCcKHe KOJIe0aHUS U BOJI

HbI

4.1

MexaHuyeckue
KoJIcOaHUSA

3

KoinebartenrHOE IBHKEHHE.
OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHU: EPUOI,
4acToTa, aMIUIUTY/a.
MaremaTnudecKui u
MPY>KUHHBIN MasSTHUKH.
IIpeBpamienne sHepruu
pHU KoJjiebaTeIbHOM
JIBUKCHUH.

3aryxaroiue KojeOanus.
BrinyxaeHnbie KoneOaHusl.
Pe3onanc

Ha0mronenne xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 KojaebaHuil rpy3a Ha HUTU U

Ha npykuHe. OnpeaeieHne 9acTOThI
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaoOmronenne u 00bsiCHEHUE SIBIIEHUS
pe30HaHca.

UccnenoBanue 3aBUCUMOCTH Ieproaa
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEpHOJIa KOJICOaHHIA
rpy3a, MOABEIIEHHOTO K JICHTE, OT MaCChI Ipy3a.
HaOnronenue u o0CykaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH ITEPUOIa
KOJIeOaHMI MPYKHHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONMCAHUS
KOJICOaHMI B OKpYKaIOIEeM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIepro/ia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 nadenust

4.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHu4ecKre BOJTHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpostonbHbIE 1
TMOTepeYHbIC BOJHBI. [[1Ha
BOJIHBI U CKOPOCTB €€
pacrnpoCTpaHEHHUs.
MexaHn4ecKre BOJIHBI

B TBEPIOM TeEJIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa 1
BbIcOTa TOHA. OTpakeHUe
3Byka. IHpa3Byk u
VIIBTPA3BYK

OOHapyXeHUE U aHAJTN3 BOJTHOBBIX SIBJICHHM
B OKPY’KafOIIEeM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJCIIN) U
oOHapy’KeHHE aHAIOTMYHBIX BUIOB BOJTH

B MIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brraucnenve qJIMHBI BOJHBI U CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPE/ICIICHUE TPAHUI]
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
HaOmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHan3 OpUrHHAIEHOTO TEKCTA, TOCBSIIEHHOTO
MCTIOJIb30BaHUIO 3BYKa (WJIH YIIbTPa3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

7

Pasznen 5. 3JI€KTpOMaFHI/ITHOC IM0JI€ X1 DJICKTPOMAIHUTHBLIC BOJIHbDI

5.1 | DnexTpoMarHuTHOE 3 DIEKTPOMAarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
10JIE U DNEKTPOMarHUTHBIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TTOJIEM.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIxajia 5JIEKTPOMArHUTHBIX | AIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnionb30BaHue C IOMOIIIbI0 MOOUIILHOTO TeNieoHa).
HJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
ODNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBeTa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETa ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3IeKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YACTOTHI CBETA
Wroro o pazaeny 3
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Pa3nen 6. CBeToBbIC ABJICHUSA

6.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBast MOJIE€Tb CBETA.
Hctounuku cgera.
[TpsiMmonuHeitHOE
pacnpoCcTpaHEHUE CBETA.
3armenus Connua u JIyHbL.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienue cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAXKEHUE
ceera. Mcnonb3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKHUX
CBETOBOJIAX

Hab6nroaeHue ompITOB, IEMOHCTPUPYIOMINX
SIBJICHHE MPSIMOJTMHEHHOTO PacpOCTPaHCHUS
cBeTa (BOBHUKHOBCHHUE TCHH M ITOJYTCHH),

U X UHTEPIIPETAIHS C UCTIOJIb30BaHUEM
MOHSATHUS CBETOBOTO JTy4a.

OOBsiCHEHUE U MOJICTTUPOBAHUE COTHEUHOTO H
JYHHOTO 3aTMEHHUM.

HccnenoBaHue 3aBUCMMOCTH YTJIa OTPAXKCHUS
CBETOBOTI'O JIy4a OT yIJIa MaJCHUSI.

N3ydeHnne cBOMCTB H300payKCHHS B TIJIOCKOM
3epKale.

Hab6monenne n 00bsICHEHHE ONIBLITOB

10 TIOJTYICHHIO N300paKEHNU B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaOmronenue u
00BSICHEHHE OTBITOB TT0 TIPEJIOMJICHHIO CBETA
Ha IpaHUIle Pa3IMYHBIX CPEJl, B TOM YHCIIC
OTIBITOB C TIOJTHBIM BHYTPCHHUM OTPKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJa
MPEJIOMJICHUS OT YIJIa TaJICHUSI CBETOBOTO JTy4a
Ha TPaHUIIC «BO3TyX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MIPEIIOMJICHUS CBETA B TIOBCETHCBHOM JKU3HH.
Amnanus 1 00bsICHEHHE SIBJIEHUS OIITHYECKOTO
MHpaxa.

Pertenue 3a7a4 ¢ UCIIOJIH30BaHUEM 3aKOHOB
OTpaXEHUS U MPEJIOMJICHHUS CBETa
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6.2 | JIMH3bBI U ONITUYECKUE
IPUOOPHI

JInnza. Xon siyyei B TUH3E.
Onrtuueckas cucrema
¢dboToanmapara, MUKpOCKONa
u Teneckomna. ['na3 kak
ONTUYECKasi CUCTEMA.
bruzopykocTs u
JaJIbHO30PKOCTh

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO
coOuparoniei U paccernBarollen JIMH3.
Omnpenenenre GOKyCHOTO PACCTOSTHUS U
ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
AHanu3 ycTpOWCTBA U NPUHLIMIA IE€UCTBUS
HEKOTOPBIX ONTUYECKUX TPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3ydenune mozienu ria3a Kak ONTHYECKON
CUCTEMbI. AHAIN3 SIBJICHUN OJIM30PYKOCTH
Y JTaIbHO30PKOCTH, IPUHININA JECHCTBUSA
OUYKOB

6.3 | Pasznoxeunue 6enoro
CBETa B CIICKTP

Paznosxxenue 6enoro ceeta
B ciekTp. OnbiTel Hpr0TOHA.
CnoxeHune CreKTpaabHbIX
uBeTOB. /ucnepcus cera

HabGmronenue pasnoxeHus 6e1oro cBeta

B CIIEKTp.

HaOmronenne u 00bsICHEHUE OMBITOB

T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETA Pa3HBIX 1IBETOB.

[IpoBeneHue u 00bSICHEHNE OTIBITOB

10 BOCIIPUSTHIO I[BETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 LIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)

Hroro no pazgeny

Pa3nen 7. KBanroBble iBJIeH

ns

7.1 | Ucnyckanue u
HOTJIOLIEHHE CBETA
aTOMOM

Omnsitel Pezepdopaa u

I1aHeTapHast MOACJIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue v normiomeHne

OO6cyxnenue 1ienu onbIToB Pesepdopna

IO UCCJICIOBAHUIO ATOMOB, BBIIBIDKCHHE
TUTIOTE3 O BO3MOXKHBIX PE3YJIHTATaX OIBITOB

B 3aBUCHMOCTH OT TPE/IIOJIaraeMOro CTPOSHHSI
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cBeTa aToMOoM. KBaHTHI.
JInHenyaTeie CIEKTPhI

aTOMOB, (OPMYIIMPOBAHKE BHIBOJOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne TPOTUBOPEUHIA IIJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaxX 3JIEKTPOHOB.
Habnronenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OOBbscCHEHNE TUHENYAThIX CIIEKTPOB U3ITY4YECHUS

7.2

CrpoeHne aTOMHOTO
saapa

PagnoaktuBHoCTh. Anb(a-,
OeTa- U raMMa-u3IyYEHUsI.
Ctpoenue aTOMHOTO S11pa.
Hyxnonnast monens
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespatenus. [lepuon
noJiypacnaaa aTOMHBIX sJIEP

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS SAIpa.

Ornpenenenue cocrasa sAep 10 3aJaHHBIM
MAacCCOBBIM U 3apsI0BbIM YUCIIaM U

T10 MOJIOKEHUIO B IEPUOIUUECKON CUCTEME
DJIEMEHTOB.

AHaM3 U3MEHEHHUsI COCTaBa sAIpa U €ro
ITOJIOKEHHS B IEPUOIUYECKON CHCTEME

IIPU O-PATHOAKTUBHOCTH.

HccenenoBanye TPEKOB 0-4aCTHULL IO TOTOBBIM
dboTtorpadusim.

OOHapy>KeHue U U3MEepEeHue paiualliOHHOTO
(¢ oHa ¢ MOMONIBIO JO3UMETPA, OLIEHKA €T0
MHTEHCHUBHOCTH.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOIAIINX MO IEVCTBUEM
PaIOaKTUBHBIX U3Ty4YCHUM.
Hcnonp30BaHne paOaKTUBHBIX M3JIy4CHAN
B MEJUIIMHE
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7.3 | SlnepHble peaknuu

S nepHbie peakunn. 3aKOHbI
COXpaHEHUs 3apsA0BOrO U
MacCOBOTO YHCEIl. DHEPIUs
CBSI31 aTOMHBIX s11ep. CBS3b
Macchl ¥ sHepruu. Peaknun
CUHTE3a U JCJICHUS SIEP.
Ncrounuku sHeprumn ColiHIa
v 3BE31. AnepHas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX U3ITyYEHUN
Ha YKUBBIE OPTaHU3MBI

Pemenue 3a1a4 ¢ MCMOIb30BAHMEM 3aKOHOB
COXpaHEHHMSI MACCOBBIX U 3apsiAOBBIX YUCET
Ha OMpEICIICHUE PE3YJIbTATOB SIACPHBIX
PEAKLHNi; aHAIN3 BO3MOKHOCTH WJIN
HEBO3MO>XKHOCTH SIICPHOUN pEaKIIUU.

O1nieHKa YHEPTrUu CBSI3U SAJIEP C UCTIOIB30BAaHUEM
dhopmyIbl DUHIITEHHA.

OO6cyKaeHue MepcrneKTUB UCIOJIb30BaHUS
YIPaBIsIEMOr0 TEPMOSIAEPHOTO CUHTE3A.
OO0cyx1eHrE MPEUMYIIECTB U SIKOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX C SIICPHOMN YHEPTeTUKON

Htoro mo pazneny 3
Peseps 4
OBUIEE KOJIMYECTBO 38
YACOB 11O ITPOT'PAMME
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