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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o ¢u3nKe Ha ypOBHE OCHOBHOTI'O OOINEro oOpa3oBaHMs COCTaBJIECHA Ha
OCHOBE TIOJIO)KEHUW U TpeOOBaHUU K pe3ysibTaraM OCBOSHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mnpexacraBieHHbIx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOi pabodeil mporpammbl BocnuTaHus u KoHIenmuu mpenogaBaHus y4eOHOTo
npeaMera «Dusuka.

Conmepxanue  mporpaMMbel 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH OOYYaroIIMXCS W OpraHu3alvio H3yueHus (u3mku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA MPEAMETHOIO COJEpKaHUS U Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHs METOANYECKON MTOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®du3snka ABJISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeAoCcTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIyYEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HHTEpeca K Hayke Yy
o0yyJaronuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIPENAINOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAay4HO OOBSCHSTH SIBICHUS;

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJTyYEHUS BEIBOJIOB.

[lenn u3yueHuss (U3NKUM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepannu, peanu3yrOIUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTPAMMBL,
yTBepkA€HHONW pemenreM Komnermn Munncrepera npocsemenuss Poccuiickont @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUEHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYyalbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;



e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YE€HUS OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUIsI pa3BUTHS JIPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyayuied mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a1a4:

e [IpUOOpeTeHHEe 3HAHUM O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [pUOOpeTeHHME YMEHUH ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 3aJad C HCHOJIb30BAHHUEM
bu3nuecKkux Mojienel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHMH HaOIOJaThb NPUPOAHBIC SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MAOCTIDKEHHSX (U3UKH, aHAIN3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DM3UKOMH,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NYECKON HAyKH.

Ha u3yuenue ¢u3uku (6a30Bbli ypoBEeHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS
oTBOAMTCS 68 YacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOpHBIX paboT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYUTEIb JIeJaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C Y4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEH 00yUaromuXcsl, CIMCKa SKCIEPUMEHTAIbHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIApCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

Pa3pen 6. TenioBblie IBJICHUSA.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
M pa3Mepbl aTOMOB U MOJEKyJd. OTMBITB, TOATBEPXKIAIOIINE OCHOBHBIE IOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro cOCcTOSTHUM BenlecTBa. Kpucramiueckue u
amop¢usble Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO--KUHETHYECKOH Teopun. (CmauMBaHWe M KanwUIIpHbIE sBIEHUs. TeruioBoe
pAacLIUPEHUE U CKATHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABWKCHHUS YaCTHII.
Buytpennsas osneprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEHW »JHEprud: TeIuionepenavya u
coBepleHune paboThl. Buapl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3IIyUYECHHUE.

KonmuecTBO TETUIOTHL. YeNbHAs TEIUIOEMKOCTH BelecTBa. TeIiooOMEH W TEeIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBneHue M OTBEplIeBaHUE KPUCTATTMYECKUX
BEleCTB. YAenpHas Termjaora muaBieHus. [lapooOpa3oBanume u konjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntmmner pabotel TemnoBeix Aurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATENIH U 3aIIATA OKPYKAOUIEH CPEIBI.

3aK0oH COXpaHEHUs U MPEBPAILICHHS YPHEPTUHU B TEIJIOBBIX MIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6monenue muddysum.
HabGmronenue siBiieHn cMauyMBaHUs U KalTWJUTSIPHBIX SIBJICHUH.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHne AaBleHus Ta3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buas! Teronepenaun.
OxnaxeHre Ipyu COBEpIICHUH pabOTHI.
HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN PA3INYHBIX BEIIECTB.
. Habmoienue xuneHusl.
. HabmoieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIABIICHUH.
13. Mojenu TemIOBLIX ABUTaTele.
Jlabopamopnwvie padbomut u onvimol.
1. OmnbITEI MO OOHAPYKEHUIO EHCTBUSI CHII MOJICKYJIIPHOTO MPUTSKEHUS.
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2. OmnbIThI O BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa.
3. OnbIThl O HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHHS ra30B, KHUJIKOCTEH U TBEPBIX TEI.
4. OrmpeneneHue JaBJIeHUS BO3IyXa B OJIJIOHE MIIPULA.



5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTb JaBIICHUS BO3AyXa OT ero o0béma u
HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka rTHUMNOTE3bl JIMHEWMHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIepaTypHl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTaTe Telulonepeaadu u

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBICHHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOHON M TOpsiUeii BOJIBI.

9. OmnpeneneHue KOIUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C

HarpeTbIM METaJUNIMYECKUM LIUIMHAPOM.

10. Onpenenenue yaeiabHON TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCTIapEHuUs.

12. OnpeneneHue OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazjnen 7. DiekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTtpuzanus Tenl. J[Ba poma 3IIEKTpUYECKUX 3apsioB. B3aumoneicTBue 3apsiKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSIKCHHBIX TET OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEXKy TEIaMH).

Onexkrpuueckoe nose. HanpsxénHocTh 3nexkTpuueckoro nons. IlpuHuun cynepno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHBINA 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/ia.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOro ToKa. McTouyHMKH
MOCTOSTHHOTO TOKa. JIeHMCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemlecTBa. 3akoH Owma uisi ydacTka LeMu.
ITocnenoBarenpHOE U MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTPUYECKOro Toka. 3akoH J[xoyns—JIenuna. Dnekrpruyeckue nemnu
U MIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMoOAEHCTBHE NOCTOSHHBIX MAarHUTOB. MAarHutHoe ToJIe.
MarnuTtHOe noJie 3eMJIM U ero 3Ha4eHHe NS ’KU3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie
JJIEKTPUYECKOr0 TOKa. [I[puMeHeHNe 2JIEKTPOMAarHuTOB B TEXHUKE. [[efiCTBHE MarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO ToKa. lMcrnosb3oBaHue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbeitel @apanes. SBieHwe  nekTpoMarHWTHOM  wHAyKuuu. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JIEKTPUUYECKOM HHEpruu. ODIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3alus Tel.

JIBa pojJia SJIEKTPUYECKUX 3apsi0B U B3aUMOJCHCTBUE 3aP’KEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

OneKTpocTaTH4ecKast UHIYKIUS.

3aKOH COXpaHEeHMsI AJIEKTPUUECKUX 3apsiIOB.

IIpoBOTHUKY M AUDIIEKTPUKH.

oukwnNRE



MonenrpoBaHu€e CHIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.
VI cTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. 'a30Bblii pa3psa.

. I3sMepeHue cuiibl TOKa aMIIepMETPOM.

. I3aMepeHue 3J1eKTpUYeCcKOro HarpsKeHUs: BOJIbTMETPOM.

. Peoctat u MarasuH conpoTHBIICHUMA.

. B3aumoeiicTBre MOCTOSHHBIX MAarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH pa3/elIeHUs MOJIOCOB MAarHUTa.

. MozenvpoBaHrue MarHUTHBIX MOJICH MOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1moJie ToKa. IJIEeKTPOMArHuT.

. JlelicTBue MarHUTHOTO TOJIS1 HA MTPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DJIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIpaBJICHUS UHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BOSHUKHOBEHHS.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopuwvie padbomut u onvimol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.

OMBbITE IO Ha6JHOI[eHI/IIO QJICKTPpHU3allU TCII I/IHZIYKLII/Ief/'I " IpU COIPUKOCHOBCHUMU.
I/ICCJ'IGI[OBaHI/IC HeﬁCTBHH QJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U TUIJICKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPHUUECKON LIENH MOCTOSIHHOTO TOKa.

M3MepeHue U peryInpoBaHHe CUIIbI TOKA.

W3mepeHne U peryIupoBaHye HaIIPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Y€pe3 Pe3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAJHU MONEPEYHOr0 CEYEHHS U MaTepHala.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSOHKEHUM IPU TOCIEI0BAaTEIIBHOM COEIUHEHHUH
JIByX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

Omnpenenenne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, UAYLIETO YEPE3 JAMIIOUYKy, OT HalpsLKEHUS
Ha He.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

M3yueHne MarHUTHOTO TOJNSi IOCTOSIHHBIX MAarHMTOB MpHU HX OOBEAMHEHUH U
pas3ieIcHUN.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OHLITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTDb CHUJIbI BSaHMO)IefICTBI/ISI KaTylmiKu ¢ TOKOM 1
MardfuTa OT CHJIbI TOKa 1 HAIIpPaBJICHUA TOKA B KaTYIIIKEC.

I/I3yquHe ,Z[GI\/'ICTBI/ISI MAaramMTHOIO I10JIA Ha ITPOBOJHUK C TOKOM.



19. KonctpyupoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

20. Usmepenune KIIJ[ anekTpoaBuraTebHOM yCTaHOBKH.

21. OnpITHl MO HCCIAEAOBAHUIO SIBJICHUS SJCKTPOMArHUTHOW MHIYKIIMH: HUCCIIEIOBAHUE
M3MEHEHUM 3HaYEHUs U HAINIPaBJICHUS MHIYKIIMOHHOTO TOKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3MKKM HA YypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMs HANpaBiICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynprate u3yuyeHus (uU3MKM Ha YypOBHE OCHOBHOIO oOIIero o0pa3oBaHus Yy

oOyuaromierocst OynyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MPOSBICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKHU;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpaKIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYUMBIX M ATHYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM TOCTHKCHUN (PU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCIIPHUATHE ICTETHUECKUX KauyecTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHMs MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

— pa3BHUTHE HAYYHOU JTI0003HATEIBLHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TMpaBWJI OE€30MacHOrO TMOBEACHHUS Ha TpPaHCIOpTe, Ha JOpOTax, C
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

— cpOpMUPOBAHHOCTH HaBbIKA pedIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
e MpaBa y Jpyroro 4eaoBeKa;

6) TpynoBOro BocnuTaHUsA:

— aKTUBHOE y4YacTHe B PEIICHUU MPAKTHYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTEeIbHOM
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAIpPaBICHHOCTH,
TPeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHU,

— UHTEpEeC K MPaKTHUYECKOMY U3YUYEHHIO Mpodecchil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

— OpHEHTalus Ha MpUMEHEeHHe (PU3UYECKUX 3HAHWM IS pelIeHUs 3agad B 001acTu
OKpY Karolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpelibl;

— OCO3HaHHUE TN100aJIbHOr0 XapakTepa SKOJIOTHYEeCKUX Mpo0sieM U MyTel UX peleHus;

8) aganTannu K M3MEHSIOIUMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHMH HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTH OMBITY U 3HAHUSAM JAPYTHUX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO e TEIIbHOCTD;



e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4Hcie (HOpMyJIUpOBaTh HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

e — Oco3HaHHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

¢ — IUIAHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bHSH‘leCKI/IX 3HaHHI>i;

¢ — CTPCMIICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e — OIICHKAa CBOMX JICUCTBUH C YYETOM BIIMSHHMS Ha OKPYXKAIOIIYIO CPely, BO3MOXKHBIX
[JI00AIBHBIX TOCIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3yjbTaTe OCBOCHUS MPOrpaMMmbl 110 (1)1/131/11(6 Ha YpPOBHE€ OCHOBHOI'O O6H_ICFO

oOpaszoBaHusi y oOyuaromerocss OyayT CcQOpMHUpPOBAaHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATEIHHBIC YHUBEPCAJIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
YHHBEpCaJIbHbIC YUCOHbBIC ICHCTBHS, PETYJISITUBHBIC YHUBEPCAIbHBIC YUCOHbBIE ICHCTBHUSI.

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS AJIs1 00001IeHNs
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHs B paccMaTpUBaeMbIX (pakTax, TaHHBIX U
HAOJII0JIEHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJIATh NIPUYMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYyKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod penieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pELIEHHs, BbIOOp Hambosee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

HCIIOJIb30BaTh BOMPOCHI KAK MUCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SBJICHHS;
OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYYCHHYIO B XOJI€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYITUPOBaTH O0OOIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAaKKe
BBIJIBUTATh TIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBl M 3alpocChl MpPHU TMOHMCKE U OTOOpe
UH(OPMALIUU WU TAaHHBIX C YYETOM MPEIoKeHHON yueOHo (pusnyeckoit 3a1aun;
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aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIIUIO PA3ITUIHBIX
BUIOB ¥ (POPM IIPEIICTABIICHHUS;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBbHYIO (opMy TpeacTaBieHUs HHDOpManuu u
WITIOCTPUPOBATh pelIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, JuarpaMMaMHu, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XOJ¢ OOCYXIeHHs Y4eOHOTO Marepuaia, pe3yJbTaTOB JAa0OPATOPHBIX padboOT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKa3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep>KaHue OJIar0XKeJIaTeIbHOCTH OOIICHHUS,
COMOCTARNIATh CBOM CYXICHHUS C CYXIACHHSIMH JIPYTMX YYaCTHHUKOB JHAJIOTa,
O0OHapyKUBATh Pa3IMYKE U CXOJCTBO TIO3HIINH;

BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBJISATh  PE3yJbTaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

NOHMMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHONW W WHAWBUAYAIBHOW pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

IPUHUMATh LEJIM COBMECTHOM JI€ATEIBHOCTH, OPraHM30BBIBaTh JCUCTBHA IO €&
JOCTHDKEHUIO: PACIPeeNIATh PO, 00CYKIAaTh MPOILECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3yibTara IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JCUCTBUS C APYTUMH YICHAMH KOMAH/IbI;
OlICHWBATh KAueCTBO CBOErO0 BKJIaga B OOMUH TMPOAYKT IO KPHUTEPHUSM,
CaMOCTOATEIILHO CHOPMYTHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHS.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX NPUHATUS peHIeHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHUs B TPYIIIE, IPUHATHE PEIIEHUH Ipynmoil);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pElIeHUs (U3NYECKOM 3aiaud WU IJIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIONINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IiaH €€ U3MEHEHNUS,

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJIbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIOJHEHHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB, H3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTAaTa LICJIA U YCIOBUSIM;
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CTaBUTH ce0sl HA MECTO APYTOro YeloBeKa B XOJE CIOopa WK AUCKYCCUU Ha HAYYHYIO
TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU pemeHuu (GU3NYecCKuX 3a7ad Wid B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TaKOE K€ [IPaBo JPyroro.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

HCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBIN AJIEKTPUUECKUMN 3apsl, dJIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE paclIMpeHHe W CKaThe, Teruionepenada, TerjaoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJIEHCAllUs,
TIJIABJICHUE, KPUCTAJUIU3aLUs (oTBepaeBanue), KUIICHUE, Teroneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, WU3JIyYEHHUE), AJICKTPU3aLUs TeJ, B3aUMOICHCTBUE
3apANI0B, JNEUCTBUS 3JIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCICTBHUE
MarHuTOB, JACHCTBME MAarHUTHOIO IOJS HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHIYKIKS) TIO OINHUCAHUI0 HMX XapakTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUYECcKOe SBICHNUE;

pacro3HaBaTh MPOsBICHNE W3YYEHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIEM MHUPE, B
TOM 4Hcie (u3nUecKue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSHKCHHE U
KalWUISpHBbIE SIBIICHUS B NPHUPOAE, KPUCTALUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJIb MArHUTHOTO TOJS JJIA KW3HU Ha
3emiie, ONSIPHOE CHUSIHME, TIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHIA,

OTIMCHIBaTh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIONB3YS (PU3UUECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI HSHEPrus, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKHUI
3apsd, CUJla TOKA, OJJIEKTPUYECKOE HANpPSDKEHUE, CONPOTHUBIIEHUE IIPOBOJHHUKA,
yAEIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLTHOCTh JEKTPHUUECKOTO TOKA), IpU
OTMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS] U AVHHIIBI (DU3MYECKUX BEITUYHMH, HaXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE
JAaHHYI0 (QU3UYECKYI0 BEIWYUHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (DM3MUECKUX BEIIMYUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS W TPOIECCHI, HCIOJIb3YsI
OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUUECKOW TEOpUM CTPOEHHUS BEILECTBA,



12

IOPUHIUI CYNEpHo3UuIUM MoJel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsna, 3akoH OMa aius ywyacTka Lenw, 3akoH Jxoyns—JIeHna, 3akoH coxXpaHEHHUs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alHCHIBATh €r0
MaTEeMaTU4YeCKOe BBIPAKCHUE;

OOBSICHATh (hU3HUECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
IPUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTh OOBSICHEHHE M3 1—2 JOIMYECKHX IIaroB ¢
OTopoii Ha 1-2 U3y4YEHHBIX CBOMCTBA (PM3UUYECKHX SBICHUHN, (PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewatb pacuéTHble 3a7aud B 2-3 JeHCTBHSA, HCHOJIb3Ys 3aKOHbI U (OPMYJIBI,
CBSI3bIBAIOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HENOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOUMBIE AJIs €€ PelIeHus, IPOBOJUTh pacuéThl U
CpPaBHMBATb IOJYYEHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METO/OB,  MCIOJb3ysl  ONMCAaHUE  HCCIEAOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNE, OLEHHUBATh IIPAaBUIIBHOCTh IIOPSAJKA IIPOBEICHHSI HCCIECIOBAHUS,
JIeJIaTh BBIBOJIBI,

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Tesl (KalWUISpHbIE SIBICHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3JAyXa OT €ro o0ObéMma,
TEMIIEPATYPbI, CKOPOCTH MPOIIECCa OCTHIBAHUS U HarpPEBAHUS NPU U3ITyUYEHUU OT LIBETA
u3yvaromel  (moryomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIApeHHsl BOJBI  OT
TEMIEPATYPbl JKUIKOCTHM W IUIOIIAAUM €€ IOBEPXHOCTH, DJJEKTpHU3alus Tel H
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsi/iOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BH3yaJIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, IE€HCTBUS MATHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMATHHUTA, CBOWCTBA D3JIEKTPOABUIATEIIS
MOCTOSTHHOTO TOKa): (opMyJIupoBaTh MPOBEpPSEMbIE MPEANOJIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCBHIBATH XOJA OIBITa U
(bopMyIMpOBaTh BBIBOABI;

BBITMOJHATh MPSMbIE U3MEPEHUS] TeMIIEpaTypbl, OTHOCUTEIbHOW BIQXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpsUKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHUOOPOB U JaTUYMKOB
(¢u3NYEeCKUX BEIWYHH, CPABHUBATh pE3yJNbTAaThl HU3MEPEHUH C Y4ETOM 3a7JaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU MOMEPEYHOIO CEYEHMs M YJIENbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOJHMKA, CUJIBI TOKA, HIYIIETr0 Yepe3 MPOBOJHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
HCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOIHUKOB):
IUTAHUPOBATh HCCIe0BaHUe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHMS, CIEHys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYEHHOH 3aBUCHUMOCTH B BHJIE
TabJIMI ¥ TpauKOB, IeJaTh BHIBOJBI 10 PE3yJIbTaTaM HUCCIIEI0OBAHUS;

IIPOBOJMTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BENUYMH (ylelbHas TEII0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOUIHOCTh AJEKTPUUYECKOTO TOKA):
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IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEJIMUNHBI,

coOmoaTh TMpaBWia TEXHUKH Oe30macHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOM HAa MX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETYMK DIIEKTPHUYECKOU
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHBIE JIEKTPOIPHOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSIHHOTO TOKAa), HCHOJB3ys 3HAaHUS O CBOMCTBAaX (DM3MYECKHX SBICHUN U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOHCTBA M H3MEpPUTENIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PeocTar), COCTaBJISATh
CXEMBI 3JIEKTPUYECKHUX LIeNed ¢ MOCIEJOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETIEH;
OPUBOJIUTH TpPUMEPHl (HAXOAUTh MHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YCTpoOicTBamuy,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISATh MOUCK HHpopManuu ¢usnueckoro coaepxanuss B HTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JONOJHUTEIbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCSI NPOTHUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHON;

UCIIOJIb30BaTh MPU BHINIOJIHEHUH YYEOHBIX 3aJjaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYpy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypcbl cetu HHTepHer,
BJIAJeTh NMpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGOpPMALUM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3iaBaTb COOCTBEHHbIE IHCBbMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHHs, 000O0mIas
MH(OPMALIMI0 U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COAEpIKAHMSI, B TOM 4YHCIIE
nyOJMYHO  NPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN anmapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIICHUE MTPE3CHTAIEH;

IpPU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBaHUN (U3UYECKUX TPOILIECCOB
pacrpeensaTh 00sS3aHHOCTH B IpyNIe B COOTBETCTBUU C IOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
JICKTPOMATHHTHA HIAY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

1.3

14

1.5

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUA B
OKpY’KalolleM MHpe, B TOM 4YHuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 33aJauy B YYEOHYIO, BBIIEIATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3Ysl (U3MUECKHe BENUYMHBI, NpPU ONUCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUsI U eUHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaTu4dCCKOC

BBIPAKECHHE

1.6

O00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX MLIaroB ¢ MOMOIbI0 1 — 2 W3yueHHBIX CBOICTBa

¢buznyecKuX sIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuiaTtb pvaéTHLIC 3aga4n B 2-3 Z[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
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YCJIOBMS 3a/1a4¥ 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX JUI pelleHMsl 3aJauyd, BbIOMPAaTh 3aKOHBl U (HOPMYIIBL,
HeoOXoauMble Uil €€ pelIeHUs, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
NOJyYeHHOEe 3HadeHue (U3MYECKONH BEJIUYMHBl C H3BECTHBIMHU

JaHHBIMH

1.8

1.9

1.10

1.11

pacrio3HaBaTb NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIA
(bU3NYECKUX METOJ0B, UCTIONb3Ys ONUCAHUE UCCIICAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IPEII0JIOKEHNE, OLEHUBATH IPABWIBHOCTH IOpSIKA

MMpOBCACHUA UCCIICIOBAHUA, 1CIAaTh BHIBOAbI

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (QopMynaMpoBaTh — MpOBEpsieMbie
OPEINONI0KEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, OIIMCBIBATh XO/J OIIbITa U Q)OpMYJ'II/IpOBaTL BBIBOJbI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKHUX BEIWYHMH, CPABHUBATH PE3yIbTATHI

U3MEpEHUi ¢ y4€TOM 3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOM  (hu3HyecKoi
BEJIMYUHBl OT JPYroil C MCHOJIB30BAHUEM IIPSMBIX HW3MEPEHUMN:
IUIAaHUPOBaTh HCCJIE0BaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, CcleAys Mpeao)KeHHOMY  IUlaHy, (UKCHpOBATh
pe3yabTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJE TaOIHIl U TpaduKOB,

ACJIaTh BBIBOAKLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

1.14

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/I‘{CCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1(14%1 HpeI[HO)KeHHOﬁ HHCTPYKIIMK, W BBIYHUCIATH 3HAYCHHUC

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PY1I0BaHUEM

XapakTepu30BaTh MPUHIUMBI JIEHCTBUS HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa WX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHMH U HEOOXOIUMbIe

¢buznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/’ICTBa U U3MCPUTCIIBHBIC
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1.16

1.17

1.18

1.19

prOOPHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
AIIEKTPUYCCKUX IIeMeld C TOCIeAOBaTeIbHBIM W MapauIeIbHbIM
COCTMHEHUEM  DJJIEMEHTOB, pa3jiuyas yCIOBHBbIE 0003HAYCHHUS
AJIEMEHTOB 3JICKTPUYCCKHX IICTICH

HNPUBOJUTL TPUMEPBl  (HAXOJIUTh HWHPOPMAIMIO O MPUMEPaXx)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH C
npruOOpaMu U TEXHUIECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B OKp}/')KaIOH_Ieﬁ cpeac

OCYIICCTBIISATh MOUCK MHPOPMAITUN (DU3UIECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYyTEM CpaBHEHUS
JIOTIOJIHUTEIIFHBIX HMCTOYHUKOB BBIACIATh WHGOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpG‘IHBOﬁ HJIM MOXKET OBITh HCHOCTOBepHOﬁ

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
MOIYJIIPHYIO JINTEPATYpy (U3NYECKOTO COACp)KaHUs, CIIPABOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAILMU U3 OJIHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

co3/aBaTh COOCTBEHHBIEC MICHbMEHHBIE U KPATKHUE YCTHBIE COOOIICHHS,
0000m1as uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
COJIep)KaHusl, B TOM 4YHUCIE NYOIMYHO TMPEACTABIATh PE3YJIbTATHI
MPOSKTHON WM HWCCIIEIOBATENIbCKON  JICATEBHOCTH, MPH OTOM
IPaMOTHO UCHOJB30BaTh W3YYCHHBIN MOHATUHHBINA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3EHTaLlUEe

1.20

IIPpU BBITTOJIHCHUHN y‘Ie6HI>IX IIPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/I?,I/ILIGCKI/IX
mponeccoB pacupCaAciIATb 00513aHHOCTH B rpynrne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJadyaMHu, CJICIUTb 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aJICKBATHO OIICHUBATHb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbLI, BbICTPAMBATH
KOMMYHHUKATHBHOC B3aPIMO):[CI>'ICTBPIe, IMPOSABJIAA TOTOBHOCTH

paspemaTh KOH()IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC
Kox Koxn
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa 3J1eMeHTAa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHMSI  MOJIEKYJISIPHO-KMHETHYECKON
6.1 TEOpUH CTPOEHHs BemlecTBa. Macca H  pa3Mepbl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOMINE  OCHOBHEBIC
MIOJIOKEHUSI MOJIEKY JIIPHOKMHETUYECKON TEOpUH
Mopenu  TBEPHOrO, KHAKOTO W Ia3000pa3HOTO
6.2 cocTosiHMi BemecTBa. Kpucrammuueckue u amMopgHbIC
Tena
OObsicHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBIECHUS
6 6.5 TemoBoe pacupeHne u cKaTue
6.6 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TETUTOBOTO JIBIKEHHSI YaCTHUI]
6.7 BuyTtpenssist sneprusi. CriocoObl H3MEHEHHs BHYTpEHHEH
' SHEpIuu: Tersonepeada U copepiieHue padoThbl
6.8 Bunasl Tenmonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIHS,
' U3Iy4YeHHe
KomnyectBo  TeminoTel.  YienbHas — TEMJIOEMKOCTb
6.9
BEIIIECTBA
TemsmooOMeH u  TemyIoBoe paBHOBEcCHE. YpaBHEHUE
6.10
TETJIOBOTO OanaHca
6.11 [TnaBneHne n OTBepACBaHNE KPUCTALUTUIECKUX BEIIECTB.

VY aenpHas TemioTa MIaBICHMS
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[TapoobOpazoBanue w  KoHAeHcanws. VcmapeHue.

Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.

012 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTrO
JaBICHUS
6.13 BiaxxnocTh Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPAHUS
[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOr0 JBHUraTeld. TeIIoBhIC JBUTraTEIM U 3allHTa
OKpYKaIOIIEH Cpeibl
3aKOoH COXpaHEHHUS U MPEBPAIIEHUS SHEPTHH B TEIJIOBBIX
6.16
rpoiieccax
[IpakTrueckue paboThI:
OnbIThI 10 O0OHaPYKCHHIO JICUCTBUSA CHII
MOJICKYJISIPHOTO MPUTSKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPHUCTAIJIOB ITOBApEHHOMN
COJIU WJIU caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIMPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTDH JIABJICHHS
6.17 BO3/IyXa OT ero 00bEMa 1 HarpeBaHus UIN OXJIAXKICHHUS.

IIpoBepka rumnoTe3pl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPBI.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTHM Tejla B
pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHUS TEIMJI00OMEHA MPU CMEITUBAHUU
XOJIOJTHOW U TOpsiYEN BOJBI.

OnpeneneHne KOJIWYECTBA  TEIJIOTHI, MOJYYEHHOIO
BOJIOW TIPH TEIUIOOOMEHE C HarpeThiM METAJUTMYEeCKUM

MUIIMHAPOM.
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6.18

Onpenenenue yneiabHON TEINIOEMKOCTH BEILLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.
OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/yXa.

Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHUE W KAaNMWULIPHBbIC SBJICHHS B IMPHPOJIE,
KpHCTAJUIBI B TIpupoje, uanydenne ColHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpuzaius Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbBIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEIaMH)
Onektpuueckoe nosue. Hanpsyk€HHOCTh 3JEKTPUUYECKOTO

7.3 nosid. IIpyHIMI cyneprno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS

' ANEKTPUYECKOT0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA

HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KUIKOCTAX U ra3ax
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Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

COIIPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTka 1enu

[locnenoBarenpHOE W HapajIeNbHOE  COEOUHEHUE
7.11

MIPOBOJIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyia — Jlenna

DNEeKTpUYeCKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrossuHble MarHuThl. B3amMoaelcTBUE IMOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAUYEHME JUJIS )KU3HU Ha 3emiie

6 OmneIT Opcrena. MaruutHoe mosie 31eKTPUYECKOTo TOKa.

7.1

[IpuMeHeHue >JIeKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNb MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
7.7

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18

nHaykuuu. [Ipasumno Jlenna

DIEeKTpOTeHEPaTOP. Cnioco0mr TTOTyYeHUS
7.19 MEKTPUYECKOM  DHEPrMHU.  OJIEKTPOCTAaHLUM  Ha

BO30OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 10 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIUEH
7.20 U IIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO IO  Ha

IIPOBOAHHKHU U JUBJICKTPUKH.
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COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu
IIOCTOSIHHOTO TOKA.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryjinpoBaHue HAIPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3
pE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSLKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
AEKTPUYECKOTO0 COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONEPEYHOro CEYeHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHHS HANpPSKEHUH MpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU [JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajieIbHOM
COCIMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIErO0 Yepe3 Pe3UcTop.
OnpenenieHHe  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYIIEro 4Yepe3 JamIO4Ky, OT HampsKEHHs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHnne MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPHU
ux o0beAWMHEHWHM ©  pasneneHuu. VccimemoBanue
JEUCTBHUSI JIEKTPUUECKOTO0 TOKA Ha MATHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKAa W HallpaBJIeHHs TOKa B KaTymike. l3yueHue

HCﬁCTBHH MAarHMuTHOIrO I0Jisi Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue u H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o

HUCCICOOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIOWH:

HCCIIENOBAaHUE M3MEHEHMH 3HadyeHUsI u HaIlpaBJICHUA
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7.22

WHIYKIMOHHOI'O TOKa

dusndyeckue SABJICHUA B npupoac: SIJICKTPHUUYCCKHUC

SBJIICHUST B  arMocdepe, DICKTPUYECTBO  IKUBBIX

7.21 OpPraHU3MOB, MAarHUTHOE ToJe 3eMiTu, JApeid MOoICoB,

POJIb MArHUTHOI'O ITOJIA IJIA J)KU3HU Ha 36MHC, IIOJIAPHOC

CHAHUC

TexHudeckue yCTpOMCTBA: DIIEKTPOCKOI, aMIIEPMETP,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
JIEKTPOOCBETUTENIbHbIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE

NpeaOXpPaHUTCIIN, OBJICKTPOMArHuT, JJICKTPOABUIATCIIb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiembie TpeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zosanus Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKKM B  HAy4HOM  KapTHMHE  MMpa;
chopMuUPOBaHHOCTH 0a30BBIX MPEJICTABICHUM O 3aKOHOMEPHOU CBS3H
U TI03HABa€MOCTU SIBJICHUW TPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil pond (GUIMKK B Pa3BUTUU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJIOTHI, 00 3BOJIOIHUH
¢bu3nyecKux 3HAHUM U MX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAAEC POCCHUICKUX U 3apyOCKHBIX YUYEHBIX-
¢u3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPY’KAOILIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTUI

3HaHUS O BHAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak

croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
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CTpOCHHUSI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUH MPUPOIBI
(MEXaHNYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHUE pa3iinyaTh SBJICHUS 110 ONIMCAHUIO UX XaPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYCHHBIX (PH3HMUECKUX SBICHUN
B OKPYXKAalOLUIEeM MHpE, BBIIEISAS HUX CYIIECTBEHHBIC CBOWMCTBA

(mpu3HaKM)

Brnanenue ocHOBamMu MOHSTUHHOIO armapara U CHUMBOJMYECKOIO
A3bIKa (PU3UKHU W UCIOJB30BaHUE UX JUIsl pelieHus] y4eOHBbIX 3ajady;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U

MpONHECChI, UCIIOJIb3Ys Q)YHﬂaMeHTaHBHLIC " OMIITMPHUYCCKUC 3aKOHBI

YMeHne OnucEBaTh HN3YYCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘I€CKI/I€ SIBJICHUA,

HCIIOJIb3YA (1)I/I3I/I‘16CKI/I€ BCIINYHHBI

Bnagenne ocHOBaMM METOJOB HAay4YHOTO TIO3HAHUS C Yy4ETOM
COOIOZICHHSI MPaBWJI OE30TIAaCHOTO TpyAa: HAONIOJACHUE (QU3HUECKUX
SIBIICHUU:

YMEHHE CaMOCTOSATEIBHO COOHMpATh IKCIEPHUMEHTATBHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA W 3aIMCHIBAThL €TO PE3YIbTATHI, ((OPMYITHUPOBATH BHIBOIBL;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUI (PU3NYECKUX BETUUHH:
YMEHHE IUIAHUPOBAaTh W3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIMH, BBIYUCIATH
3HAYCHUE BEJIIMYUHBI W AHAIM3UPOBATH TOJNYyUEHHBIC PE3YJIBTATHI C
y4€TOM 33/IaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPEHHIA,
MPOBEJICHUE  HECJOXKHBIX  OKCICPUMEHTAIBHBIX  WCCIICIOBAHMIA,
CaMOCTOSITENILHO  COOMpaTh JKCHEPUMEHTATbHYIO YCTAaHOBKY H
MPOBOAWTH  WCCIEAOBaHWE [0  WHCTPYKIUH,  TPEICTABIATH
MOJTy4YeHHBbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIC TaOIUI[ U
rpauKOB, YYUTHIBATh MIOTPENTHOCTH, JISIATh BEIBOJIBI 110 Pe3yJIbTaTaM

HUCCICI0BaHUA

[Tornmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  MOJIENeH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TETO, MOJICIH CTPOCHUS
ra3oB, KHJAKOCTEH U TBEPABIX TeJN, IUJIaHETapHas MOJENIb aroma,

HYKJIOHHAsl MOJIeJIb aTOMHOTO sJipa) U yMEHHE MPUMEHSTb WX IS




26

00BsiICHEHUST PU3UUECKUX MTPOIIECCOB

YMeHne oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucjlie€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISTh IPUUMHHO-CJIEICTBEHHBIE CBS3HU U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

ﬂBHeHHﬁ, (bI/I?;I/I‘-ICCKI/Ie 3aKOHBbI, 3dKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHUH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKE (pU3UUECKHE
BCJIMYMHBI, B YAaCTHOCTH, 3allMChIBATh KPATKOE YCJIOBUE 3ajayH,
BBISBJISITH HEJOCTAIONINC JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE ISl €€ PEelICHUs], UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHCTUYHOCTh TOJIYyYESHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE ONPEICIIATh Pa3MEPHOCTb

(bu3NYECKON BETMYHMHBI, TOTYYEHHON IPU PELLICHUH 331a4U

YMmenune XapaKTCpPU30BaTb  IPHUHIMIIbLI I[efICTBI/Iﬂ TCXHUYCCKUX
YCTpOﬁCTB, B TOM YHCJIE€ OBITOBBIX HpI/I60pOB, U IPOMBIINIICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O
CBOMCTBaX (pI/I3I/I‘leCKI/IX SBJICHUH U HGO6XOI[I/IMBIC (I)I/IBI/I"ICCKI/IG

3aKOHOMEPHOCTHU

10

YMeHue ucCnosb30BaTh 3HaHUS O (U3MYECKUX SBICHUSX B
MOBCEIHEBHON KM3HM Il oOecrneyeHHss ©O€30HMacHOCTH NP
oOpamieHUn ¢ OBITOBBIMM ~ HpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbSI U  COONIOIEHUS HOPM
HKOJIOTMYECKOTO TOBEJACHUS B OKpY’Kalollell cpene; MOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHs JOCTHKEHMH (UMK U TEXHOJIOTUH

JJI1 paiuOHAJIBHOTO ITPUPOJ0IIOJIB30BAHUA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaIUU
(U3MYECKOro COAEp)KaHUs C HCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
NOJy4YeHHOH WH(pOpMaIlMM Ha OCHOBE HWMEIOMIMXCS 3HAaHUH U
JOTIOJTHUTENBHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIIONb30BaTh  IPHU
BBINOJIHEHUH YYEOHBIX 3a/aHUil HAay4YHO-TIOMYJISPHYIO JUTEpaTypy
(bu3NYECKOT0 CONEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU

WutepHer; BiageHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUS
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uH(pOpMallMd U3 OJHOH 3HAKOBOH CHCTEMBI B JAPYTYIO; YMCHHE
co3laBaTb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBbIE COOOIICHHUS Ha

OCHOBE WH(OPMAITUU U3 HECKOJIBKHX UCTOYHHKOB
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IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe — aBuwkeHHe. MarepuanbHas — Touka.  CucremMa — oTcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMEpHoOE naBkeHue. CpenHsas ckopocts. PopMmyina [uis
1.2 BBIYHCIICHUS CpeHEel ckopocTH: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTb KOOPJIMHATBHI Tela OT
BPEMEHH B CIy4ac paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUYKEHUS:
13 () =x, +vt
I'paduky  3aBUCUMOCTM OT BpEMEHM JUId MPOEKLUUU CKOPOCTH, IPOEKLUU
HepeMENIeHUs], TyTH, KOOPJAUHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JABH)KEHUU
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHHM B CIy4yae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
S(f) =V, #1+ay *;
2
@opmyabl Uil TPOEKUUU TEPEMEIICHUs, MPOEKIMH CKOPOCTH U MPOEKIUU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM IPSIMOJINHENHOM JBUKCHUM:
2
14 .sx(r]=vﬂx-r+ax-3.
U.\'(f) =Up, +a, -1,
a,(f) =canst,
U:xz - Ul?r2 =la,s,
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsl NPOEKLUHUU YCKOPEHHUS, TPOECKIUN
CKOPOCTH, TIPOEKIHUH [EPEMEIIECHNS, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe maneHue. PopMyJibl, OMMCHIBAIOLIME CBOOOJHOE MaJeHHE Tela II0
15 BEPTUKAIM (ABIKEHHE Tella BHU3 MM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3€MJIH).

['paduku 3aBUCMMOCTH OT BPEMEHH ISl IPOEKIINH YCKOPEHUS, IPOEKLIUU CKOPOCTH

" KOOPAWHATEI ITPU CBOGOI[HOM MNaaCHUU TCJia IO BEPTUKAIIN
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CkopocTh paBHOMEpPHOIO JBW)KEHMsI Telna 10 OKpykHocTH. Hanpasinenue
CKOpOCTH.

®opmyna A BBIUHUCIEHUS CKOPOCTH YEpe3 PaguyC OKPYKHOCTH U IEPHUOJ

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe  yckopeHue.  HampaBieHue — IEHTPOCTPEMHUTENHHOTO

16 yckopeHus. @opMyiia 11l BBIYMCICHHs YCKOPEHUS:
2
_w
%R
®dopmyiia, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaICHUS:
v = !
T
Macca. IInotHocTs Bemecta. @opmyiia A1 BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TeJIa U BEKTOpa CUIIbI, ACMCTBYIOLIEH Ha
TEJI0
Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F P _‘Fl—>2
TpeHne nokos U TpeHUe CKOJIbXKEeHUs. Dopmysa I BBIYMCIEHUS MOJIYJIS CHIIbI
1.12 TPEHUS CKOJIbKEHUS:

szp-;‘ﬁf
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1.13

Hedopmaruss tenma. Ympyrue u Heynpyrue aedopMmanuu. 3aKOH YIPYroi

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My -4
F=G.—-L1 2
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyiia a7 BBIYUCICHUS CHIIBI TSKECTH BOJIM3H MoBepxHOCcTH 3emiu: F = mg.
JBmxenue manet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTthb

U [IEpErpy3Ku
NmMrryibe Tema — BeKTopHas GU3MUYECKas BETHUNHA.
p=mi

HNmnynse cucremsl Ten. U3MeHeHue nmmnyJibea. MIMIynbe critbl

1.16

1.17

1.18

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CHUCTCMBI TCII.
p=myU +im, Ly =const
PeaktuBHOE nBHKEHHE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsooscx

Mexannueckass MOITHOCTE:

N=2
'

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHU A

KMHETUYECKON YHEPIUU:

HE_JE
Ey ="

Teopema o knHeTHUECKOU SHEeprun. Popmyia A BBIYUCICHUS TOTEHIIMAIBHON

SHCPTrUU TCJid, MOAHATOIO
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HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEpPIui:

E=E;+E p
119 3aKOH COXpaHEHMsI MEXaHNYECKON 3Heprun. @opmyJia /71 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHEepPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpaienne MexaHU4eCKOW PHEPTUU NIPU HATMYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWKHBIN 0510ku. KII/] mpocThIX MexaHU3MOB,
n= Aummnaa
A‘S&TIMHH
[laBiienue TBEpIOTO TENIA.
@®opmya 11 BEIYMCIICHMS TABJICHUS TBEPIOTO Tena:
F
P= h
191 JlaBnenue raza. ATMocgepHoe JaBlieHHeE.
' lMunpocratuyeckoe gaBieHne BHYTPHU KUJIKOCTH.
@dopmyJia 1715 BBIYUCIICHUS JaBICHUS BHYTPH KUJKOCTH:
P=pgh+Du,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. ®opMyna I8 ONPENENICHUS  BBITAIKUBAIOLIEH  CHUIIBI,
JIEHCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE B )KUJKOCTh MJIHU Ta3:
1.23
Fam =PEV
VYcnosue miaBanus tena. [naBanue cy10B U BO3AyXOIIaBaHUE
1.24 Mexanuveckue KoneOanus. AMIUTUTY/1a, IEPHOJT B YacToTa Konebanuii. dopmyia,
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CBSI3BIBAIOILAS YACTOTY U MEPUOJ] KoJIeOaHuit:

vol
T

1.25

1.26

Maremarnueckuii W IPYKUHHBIA MasTHUKU. [IpeBpaimienue »sHeprum Ipu

KoJIe0aTeIbHOM JBHXXCHHUH

3aryxaromue kosnebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexannueckre BOJHBI. [IpogonbHBIE W TONEpedYHBbIE BOJIHBL. J[MHA BOJIHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FPOMKOCTL H BBICOTA 3BYKa. OTpameHHe 3BYKOBOI71 BOJIHBI HAa I'PaHUIEC ABYX

cpen. adpa3Byk u yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

N3mepenne cpenHeil IJIOTHOCTH BEILECTBA; APXUMEIOBOM CHIIBI; KECTKOCTH
NPYXUHBL, Kod(DHUIMEHTa TPEHHS CKOJBKEHUS; PabOTBhl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH MABI)KEHUS OpycKa MO HAaKJIOHHOW IIOCKOCTH;
YCKOpeHUs1 OpycCKa MU JIBIXKEHHUH 110 HAKJIOHHOW TIJIOCKOCTH; YaCTOTHI U TIEpUOJa
KoleOaHUN MaTeMaTHYecKoro MasTHUKA; YacTOThl M TMepuoja KoJeOaHHi
MPY>KUHHOTO MasiTHUKA; MOMEHTA CHUJIbI, JIEMCTBYIOIIETO Ha pblyar; paboThl CHIIBI
YOPYTOCTH MpPU MOABEME TPy3a C MOMOIIBIO0 HEMOJIBMKHOTO O710Ka; pabOThI CHIIBI
YIOPYTOCTH MPHU MOABEME Ipy3a C IMOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHUIIBI OT 00BEMA MOTPYKEHHONW YaCTH
TeJIa ¥ OT MIIOTHOCTH KUIKOCTH, HE3aBUCUMOCTH BRITAIIKMBAOIIEH CHIIBI OT MAacCHI
T€Jla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO JaBJIIEHUS U OT poJa
MMOBEPXHOCTH; CHWJIbl YIPYTOCTH, BO3HHMKAIONIEH B TMPYKUHE, OT CTENEHU
nedopMaluu MPY>KUHBI, YCKOPEHHUS Opycka OT yrila HakJIOHa HampaBIsIONIEH;
nepuona (4acToThl) KOJEOAHWI HUTSHOTO MAasSTHHUKAa OT JUIMHBI HHUTH, TIEPHOJA
KoleOaHuN TPYKHMHHOTO MAasTHUKAa OT MacChl Tpy3a M JKECTKOCTH TPY>KHUHBI;
MCCJIEI0BAaHNE HE3aBUCUMOCTH TIEpHOJIa KOJIeOaHWW HUTSHOTO MasiTHUKA OT MacChl

rpy3a. IIpoBepka ycia0BHsI paBHOBECHS phluara

Qu3uueckue aenenus 6 npupooe. IPUMEPHI IBIKEHHS C PA3IMUYHBIMU CKOPOCTIMU
B )KMBOM M HEKWBOW NPUPOJE, NEHCTBHE CUJIBI TPEHHUS B NPUPOJIE U TEXHHKE,
OPWIMBBI W OTJIMBBI, JABWKEHUE IUIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE

ABVKCHUC KHUBBIX OPraHM3MOB, pbldYaru B TCJIC YCJIOBCKA, BIUMAHUC aTMOC(l)CpHOFO
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JaBJICHHA Ha JKUBOH OpraHu3M, IIaBaHUC pLI6, BOCHPHUATUC 3BYKOB KMBOTHBIMH,
3EMIICTPSACCHUCE, celicMUUecKue BOJIHBI, IYHaMH, 3X0O

Texnuueckue yCWlpOﬁCWl@G.’ CIIMAOMETP, AaTYHUKH IIOJIOKCHHA, PACCTOSAHUA U
YCKOpPCHHA, AOWUHAMOMCTpP, MOJAUIMIIHUKH, PAKCThI, pblYyar, HOI[BI/I)KHbIﬁ n

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HAKJIOHHasA IIJIOCKOCTb, IIPOCTBIC MCXAaHH3Mbl B 6BITy,

Lal COOOIAOIIMeECs] COCY/Ibl, YCTPOMCTBO BOAOIPOBOAA, TMJPaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAacoCc, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OcHOBHBIE NOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEILECTBA.

2.1 Mopnenn  TBEPAOro, JKUAKOTO U Ta3000pa3HOrO  COCTOSIHUMIM  BEIECTBA.
Kpucrannuueckue u amopgHsble Tena

55 JIBrmxxenue yactul BeniecTBa. CBA3b CKOPOCTH JBUKECHMSI YaCTHUL] C TEMIIEPATyPOU.

' BpoyHoBckoe nBmxenue, auddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemioBoe paclIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 BuyTpennsiss sHeprus. PaGora u Teruonepenada Kak CHnocoObl M3MEHEHHUs

' BHYTPEHHEHN YHEPTUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTh, KOHBEKIINS, U3ITyUYEeHUE
Harpeanue u oxnaxaenue ten. KoauuecTBo TemaoThl. Y enbHas TEMI0EMKOCTb:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHMs] SHEpPruuM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0,+..=0
Hcnapenne n konaeHcauusa. l3MeHeHHe BHYTPEHHEH DSHEPIUHM B IIPOLECCE
210 WUCTIApeHUsT MW  KOHJeHcauuu. Kumenue IKUAKOCTH. YenabHas  TeioTa
' napooOpazoBanusi: L = Q/m
2.11 BnaxxnocTs Bo3tyxa
2.12 [InaBnenue u kpucraynusanvs. Mi3sMeHeHre BHYTPEHHEW 3HEPrUu IIPU IUIABICHUU
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U KpUCTAJJIM3allu. VY aenpHas TEII0Ta IJIaBICHUS

BHyTpeHHss 3HEprus cropaHus TOIUIMBA. Y JeNIbHAS TEIUIOTa CrOPaHUs TOILUIMBA: (

2.13 =Q/m
2.14 [Tpuntumne! paboTs! TermaoBsix apurareneid. KI1J[ TermoBoro aeurarens
Ilpaxmuueckue pabomol
Wsmepenue yaenbHOW TEIUIOEMKOCTH METAUIMUECKOTO UUJIWHIPA; KOJIUYEeCTBa
TEIUIOTHI, MTOJIyYEHHOT0 BOJIOM KOMHATHOM TeMIiepaTrypbl (GMKCUPOBAHHON Macchl, B
215 KOTOPYIO OITYIIEH HArpeThIi MWINHAP; KOJIUYECTBA TEIUIOTHI, OTAAHHOTO HarpeThIM
' HWIMHIPOM, TIOCIE OIyCKaHHsS €ro B BOAYy KOMHATHOM TeMIepaTyphl;
OTHOCHUTEJIbHOM BJIQXHOCTH BO3/yXa; YICIbHOW TEIJIOTHl IUIABJICHHS JIbJIA.
HccnenoBanre U3MEHEHHs TEMIIEPATYPHI BOJIBI IPU PA3IUYHBIX YCIOBUSAX; SIBJICHHUS
TEII000MEeHa MPU CMEIIMBAHUU XOJIOJHOU U TOPSYEH BOJIBI; TIPOLIECCa UCTIAPEHUS
Qusuueckue sA61eHUs 68 Npupooe: TIOBEPXHOCTHOE HATSKEHUE W KAMMLISPHBIC
2.16 SBIIEHUS B TPUPOJE, KPUCTAJUIBI B mpupoie, uiznyuenue ConHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa
Texnuueckue ycmpoiicmea: KanWJUISIPbl, MPUMEPHI WCIOJIH30BAaHUS KPUCTAJUIOB,
217 KUJKOCTHBIM TEpPMOMETp, HaTUYUK TeMIlepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETP, IMapoBasi TypOWHA, BUraTelhb BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpusaius Ten. [[Ba Buma 31eKTpUIECKUX 3apsI0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia
34 Onektpuueckoe nosie.  Hampsok€HHOCTh  anekTpuuyeckoro  monis.  [IpuHnun
' CYTEPIO3UIINH ICKTPUUECKUX MOJIEH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenun osnektpuueckux 3apsanoB. JlelicTBuE 3IIEKTpUUECKOrO TMOJsS Ha
' AJIEKTpUYECKUE 3apsabl. [IpOBOTHUKH U TUIIEKTPUKH
36 [TocTostHHBIN 3nekTpuyecKkuid TOK. JleHcTBUs 3neKkTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
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I=qg/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOC COIIPOTUBIICHUC. y,Z[GJ'IBHOC OJICKTPHUYCCKOE COIMPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais ydyactka snekrpudeckon menu: | = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHOE COeUHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:1=1+1,; Rzi.
- - 2
CwmenranHbie COeTMHEHUS TPOBOIHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHOe 1oJe MPSAMOrO MPOBOAHMKA € TOKOM. JluHum
MarHUTHOW MHIYKIIMH
3.13 MarnuTHO€ 1oJie TOCTOSIHHOTO MarHuTa. BzauMoeiicTBie moCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35ekTpoMariuTHOM nHAyKuu. [IpaBumno Jlenna
IIpakxmuueckue pabomoi
Usmepenue AIEKTPUUECKOTO CONPOTHUBIICHUS pe3ucTopa; MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTH CHJIBI  TOKa, BO3HHUKAIOIIETO B  IPOBOJHHKE

(pe3ucTopsl, JTaMIouyka), OT HANmpsHDKEHHS Ha KOHIAX MPOBOJIHHKA; 3aBHCHMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHMKA, IUIOLIAJH €r0 MOMNEPEYHOr0 CEUECHUsS M
YAEIBHOTO COITPOTHUBIICHHUS.

HpOBCpKa nmpaBujia i1 SJICKTPHUYCCKOI'0 HAIPSKCHUA MPU IMOCICI0BATCIIHLHOM




36

COCAMHCHHUH IPOBOJHHUKOB, IIpaBWJia IJid CHIIBI OJJICKTPUUYCCKOIO TOKa IIpH

napauieIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue se6leHUs 6 npupode: DIEKTPUUYECKHE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO KMBBIX OPTaHMW3MOB, MarHUTHOE IOJie 3eMId, Apeid TOI0COB,
POJIb MArHUTHOT'O TIOJIS JUIS )KU3HU Ha 3eMiie, OIIPHOE CHUSTHNE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIepMeTp, BOJBTMETpP, pPEOCTar,
CUCTYMK  DJIEKTPUYECKOW  DHEPrHH,  DIIEKTPOOCBETUTEIbHBIE  NPHOOPHI,
3.18 HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), FNEKTPHUUECKUE MPEAOXPAHUTEIH,
JJIEKTPOMArHUT, DJICKTPOJBHUraTelb MOCTOSHHOTO TOKA, I'€HEPAaTOp MOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHbIC BOJMHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.23 Hucniepcust cBera
394 Jlunza. Xon mydedd B nmH3e. DoKycHOoe paccTosiHME JMH3BL OnTHYecKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak onrtnveckas cucrema. OnTHYECKUe MPHUOOPHI
IIpaxmuueckue pabomul
N3mepeHue ONTHYECKOW CHIIBI coOMparomied JHH3bI; (OKYCHOTO pPAaCCTOSHUS
coOuparo1ie JUH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB MPEAMETa U U300paKeHUs,
KOrJa MpeaMeT pachojokeH B JBOMHOM (okyce), MOKaszarens MpeIoMIICHUS
3.26 CTEeKJIa.
HccnenoBanue cBoiicTBa M300paskeHMs], MOJYYEHHOTO C MOMOIIBIO coOuparomeit
JIMH3BI; U3MEHEHHS (DOKYCHOTO PAcCTOSHHSI IBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH
yria TNpeloMJIEHHs CBETOBOIO Jiyya OT yIja MaJeHus Ha TIpaHUIe «BO3AYyX —
CTEKIIO»
3.97 Qusuueckue seneHus 6 npupooe: 3atrmeHuss Comnna u JlyHbel, 1Beta Te,
' ONTUYECKHE sBJIEeHUs B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoiicmea: OYKH, TIEPHCKOMN, QOToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oera-, raMMa-usnydeHus. Peakuum anbda-u Oera-




37

pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [Lnanerapuas Moens aToma

4.3 CocraB aTomHoOrO sigpa. M30ToIs!

4.4 [lepuon nomypacnazna aTOMHBIX s7€p

4.5 SAnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCEI
Qusuueckue AeneHUss 6 Npupooe:  €CTECTBEHHbBIM  paJUOaKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyUYH, PaJIMOAKTUBHOE M3JIyUYCHHE MPUPOJHBIX MUHEPAJIOB, ICHCTBUE
PalMOAaKTUBHBIX M3JIyYE€HUHM HAa OpraHu3M 4yelloBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAMBUIYalbHbBIH IO3UMETp, Kamepa

BunbcoHa, anepHas sHEpreTuka




