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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1o Kypcy 3KCIEpUMEHTATbHOM (U3MKM Ha YpPOBHE OCHOBHOTO OOLIETro
0o0pa3oBaHMsl COCTaBJ€HA HAa OCHOBE MOJIOKEHUN U TpeOOBAaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00paszoBaTelbHOM Mporpammel, npeacrasieHHbix B @I'OC 000, a
Takke ¢ yu€tom deaepanbHOi paboueit mporpammsbl BocnuTanus U KoHuenmuu npenogaBaHust
yueOHoro npeamera «Dusnkay.
Conmepxkanue  mporpaMMbl 1m0 (U3MKE ~ HampaBlIeHO  Ha  (OpPMHUpPOBAHUE
€CTeCTBCHHOHAYYHOW T'PAaMOTHOCTH OOYYaIONIMXCSl W OpraHu3alMio u3ydeHus (U3MKH Ha
JIeSITEIbHOCTHOM OCHOBE. B mporpamme mo (uU3uMKe YUYUTHIBAIOTCS BO3MOKHOCTH Y4YEOHOTO
npeamera B peanm3anuu  TpedoBanuit PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjibTarTaM  OOydYeHHs, a  TakKe  MEXIIPEJIMETHbIE  CBA3M
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs.
[IporpamMma mo (u3HKe yCTaHABIMBAET paclpeiesieHue y4eOHOro marepualia Mo rojam
oOydeHus (o Kjaccam), MpeajaraeT MNPUMEPHYIO IOCIEJOBATEIbHOCTh H3YUYEHHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE Pa3BUTHUS NPEIMETHOIO COJEPKAHMS U Yy4€T€ BO3PACTHBIX
0COOCHHOCTEHN 00yUarOIIIXCS.
[Tporpamma no ¢usuke pazpaboraHa ¢ HEIbIO OKa3aHUS METOANYECCKON TTOMOIIY YUHTEIIO
B CO3/IaHUU paboyeii TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.
®dusuka ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYUHbBIX YUEOHBIX MPEJIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBJICHUH, N3y4aeMbIX XUMUEH,
Ouonoruei, actpoHoMuel u (usmdeckor reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBisgeT HauOojee sCHble 00pas3lbl MPUMEHEHHsS HAyYHOTO METOoAa
MIO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUsI JOCTOBEPHBIX 3HAHHUI O MUDE.
Onna W3 THaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHMA B CTPYKType oOIIero oOpazoBaHHS
COCTOMT B (POPMHPOBAHMM €CTECTBEHHOHAY4YHOM TIpPaMOTHOCTM W MHTEpeca K HayKe Yy
o0yyJaronuxcs.
Wzydyenne ¢u3uku Ha 0a30BOM YPOBHE IMpENIoJiaraeT OBJaJIeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAy4YHO OOBSACHSTH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEeI0OBAHUS;
® UHTEPHPETUPOBATh JAHHBIE M MCIOJb30BaTh HAy4YHbIE JIOKa3aTeJIbCTBA s
MOJTyYEHUS BHIBOJIOB.
Ilenn usyueHus (UMK Ha YPOBHE OCHOBHOI'O 0OIEro 0oOpa3oBaHUSI ONpEACNICHBbI B
Konnennuu npenonaBanus ydeOHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alUsgX
Poccuiickoit ®eneparnuu, peanu3yroNMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPAMMBIL,
yTBepkAEHHON pernenneM Komnernn MunmcrepctBa npocBemnieHus Poccuiickoit @eneparnuu
(mportokoin ot 3 nexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus pU3NKH:
e nnpuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluxcs K HaydHOMY H3yYEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYyalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAydHOM MeETOJ€ TMO3HaHUA U (HOpPMHUPOBAHHE
HCCIIEA0BATENIbCKOTO OTHOIIECHUS K OKPY> KAIOIIUM SIBIICHUSM,;

e (QopmMHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHUsI OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIM (PU3MKH JUIsL pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE INPEACTAaBICHUH O BO3MOXKHBIX cdepax Oynyuied mnpodeccuoHaIbHON
JeSTeIbHOCTH, CBSA3aHHON ¢ (PM3UKOM, MOJTOTOBKA K JaJIbHEHIIEMY 00Y4YEeHHUIO B 3TOM
HalpaBJICHUH.

JocTiwkenne STHX Ienedl mporpamMmbl 10 (M3MKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHUs 00eCIeUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e npuoOpereHHe 3HAHUH O JUCKPETHOM CTPOCHHM BELIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh M  OOBSICHATh (U3MYECKHE SIBICHHUS C
MCTIOJI30BaHUEM ITOJTyYSHHBIX 3HAHUIA;

® OCBOCHHME METOJIOB pELICHUs MPOCTEHIINX pacu€THBIX 3a/Jad C HCIOJIb30BaHUEM
bu3nUecKux Moieel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUH HAOMIOJAaTh TPHUPOJAHBIC SIBICHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIC HCCIECAOBAHUS C HCIIOJI30BAaHHEM
U3MEPUTEIIBHBIX PUOOPOB;

e ocBocHHE MPUEMOB PAOOTHI ¢ WH(DOpManUeld (GUIUIECKOTO COACpPNKAHUS, BKIIOYAS
MHPOPMALIMIO O COBPEMEHHBIX JAOCTHKEHMSX (HU3UKU, aHAIU3 U KPUTHYECKOE
OLIEHMBaHHUE UHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu MPOoPeCCUOHATHHON NeATEeIbHOCTH, CBI3aHHBIMU C (DU3HKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha IOCTHKEHUAX (PU3UUECKON HAYKH.

Ha u3yuenue yueGHOro Kypca «OKkcrepuMeHTaiabHas Gusnka» orBoaurcs 34 yaca (1 gac
B HEJIENI0) B 8 KItacce.

[Tpenyiaraemslii B mporpamMme 1o (usuke nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEH/IaTENIbHBIA XapaKkTep, YYUTeNlb JAeJaeT BhIOOp MPOBEICHUS J1a0OPaTOPHBIX paboT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHWH, peIaraeMpIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO YK3aMEHa 110 (pU3UKE.



COJAEPKAHUE OBYYEHUA

8 KVIACC

Paspnen TenJioBble siIBJICHUA.

OcCHOBHbIE MOJOXKEHHUS MOJEKYJIIPHO-KHHETHYECKOW TEOPUHM CTPOeHHUs BemlecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyJl. ONbIThl, TMOATBEPXKAAIOIINE OCHOBHBIE TOJOXKEHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHHMA BemecTBa. Kpucrammuieckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U TBEPBIX TEJT HA OCHOBE IMOJIOXKCHHIA
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CmauyWBaHWE W KaMWUISIpHBIC sBIEHUsA. TerioBoe
pacIIMpEeHHe U CXKaTHE.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHHUS YaCTHII.
Buytpennss osHeprus. CrnocoObl U3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padboThl. Buasl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITyYCHHE.

KonnuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemmooOMeH U TemaoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBEpIeBaHUE KPUCTATMYECKHX
BEIIECTB. YAeNbHas TeIuloTa IUiaBieHus. llapooOpa3oBanme W KoHAeHcanus. Vcmapenue.
Kunenune. Ynenpnas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYypbl KUIEHHS OT
aTMOC(EpHOTO TaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIINBA. Y IebHAs TEIJIOTa CTOPaHUSs.

[Tpunuuner pabotel TemnoBbix asurateneid KIIJ[ rtermoBoro asurarens. TersioBbie
JIBUTATEIH U 3alIUTa OKPYXKAIOLIEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habimotenne O6poyHOBCKOTO JIBHIKEHUSI.

Ha6mronenue nuddysun.

HaGnronenue siBneHnii cCMauyMBaHUS U KAaTWJUIAPHBIX SBJICHUM.
Habmtoienue TemnaoBoro paciuupeHust Tei.

V3MeHeHune AaBlieHus Ta3a Npu U3MEHEHNH 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunel reruonepenaun.

OxJtaxkieHue npu COBEpLICHUU PaOOTHI.

9. HarpeBanue npu coBepIICHHN padOTHI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHbIX BELIECTB.

11. HaOmronenue KuIeHus.

12. HabnroaeHue mocTosHCTBA TEMIIEPATyPhl MIPH MJIABICHUU.

13. Monenu TEMI0BbIX IBUTaTEICH.

Jlabopamopusie pabomul u onvinol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB [IOBAPEHHOM COJIM WJIM caxapa.
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O1BITEI 10 Ha6J'IIOIICHI/IIO TCIIJIOBOI'O paCllIMpPCHUs ra3oB, )KI/I[[KOCTCfI u TBépZII:IX TEII.
Omnpenenenue naBiaeHUs BO3IyXa B OAJJIOHE MITIPHILA.

OmbITHI, JEMOHCTPHUPYIONINE 3aBHCHMOCTH JABJICHUS BO3AyXa OT €ro o0béMa u
HArpeBaHUs WK OXJIAXKICHHSL.
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6. IlpoBepka TrHUIOTE3Bl JMHEHWHONW 3aBUCHMOCTH [UIMHBI CTOJOWKA J>KUIKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIlepaTyphl.

7. HaOmroneHue M3MeHEHUs] BHYTPEHHEW SHEPrUH Teja B pe3yJibTaTe TEIUIONEepenadn U

paboOTHI BHENTHUX CHIL.

8. MHccnenoBanue siBieHUS TEIUI0O0OOMEHA PU CMEIIMBAHUM XOJIOIHOM U TOpsiueld BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpU TEMJIOOOMEHE C

HarpeThiM METAUIMYECKUM LUIHUHAPOM.

10. Onpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucrnapeHusl.

12. Onpenenenue OTHOCUTEIbHON BIaKHOCTH BO3lyXa.

13. Omnpenenenue yaeabHOM TEIUIOTHI IIaBJICHUS JIb/IA.

Pa3znen JaekTpryecKkue 1 MATHUTHBIE SIBJICHUS.

Onextpuszanus Tena. JBa poaa sneKkTpUUecKHX 3apsanoB. B3ammoneiicTBue 3apsiKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJICHCTBUSI 3apsDKEHHBIX Tell OT BEJIHYUHBI
3apsAJI0B U PACCTOSHUS MEXKY TEIAMM).

Onexrpuueckoe nosie. Hanpsox€HHOCTh 3nekTpuueckoro nosid. IlpuHnun cyneprno3unuu
ANIEKTPUYECKHUX 110JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIEMEHTAPHBIN anekTpudeckuid 3apsia. CTpoeHwue
atoma. [IpoBOAHHMKY U AMDIICKTPUKHU. 3aKOH COXPAHECHHS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOr0 TOKA. McTOYHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DJEKTPUYECKUN TOK B KUIKOCTSIX U razax.

Onektpuyeckass unenb. Cuna Toka. Onekrpuyeckoe HampspbkeHue. ConpoTuBieHHE
MPOBOJIHUKA. YIeIbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma i ydacTka Uelu.
ITocnenoBarenbHOE U MapajlIENbHOE COEJUHEHUE TPOBOJHUKOB.

PaboTta 1 MOLTHOCTB 3JEKTpUUECKOro ToKa. 3akoH J[oyns—JleHna. DnexkTpuueckue nenu
1 IOTPeOUTENH IIEKTPUIECKON dHEPTUn B ObITY. KOpoTKOo€ 3amMbIKaHue.

ITocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHWTHoe moJje.
MarnuTHOe nosie 3eMin ¥ ero 3Ha4eHue JUis )ku3HU Ha 3emuie. OnbIT OpcTtena. MarHuTHoe nojie
aneKTpudeckoro Toka. [I[pumMeHeHne IeKTpOMarHuToB B TeXHUKE. JleiicTBie MarHUTHOTO MO
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTeilb MOCTOSHHOrO Toka. Vcnonb3oBaHue
AJIEKTPOJBUraTEICH B TEXHUUECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Onbitel  @apaznest. SIBneHue snekTpoMarHUTHOM — uHAykiuu. IlpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TONYyYEHUS JJICKTPUYCCKOW JHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexkrpuzanus Teul.

2. JIBa poja 3MEeKTPUYECKHX 3apsiI0B U B3aUMOICHCTBUE 3apSKEHHBIX TEJ.
3. YcTpoHcTBO U AEHCTBHUE IEKTPOCKOIA.

4. DneKkTpocTaTU4ecKas MHIYKLHUA.

5. 3aKoH COXpaHEHUSs AIEKTPUUECKUX 3apsiIOB.

6. IIpOBOIHUKH U TUIICKTPUKHU.

7. MonenupoBaHUE CWIIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJIA.

8. HCTOYHMKM NOCTOSHHOIO TOKA.

9. JlecTBUs AIEKTPUUECKOrO TOKA.

10. DnexTpuyecKuii TOK B )KUIAKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

I"a30BbIii pa3psa.

N3mepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepenune 3eKTpuIecKoro HanpsHKEHUS BOJTLTMETPOM.

Peocrat u MarasuH cOnpOTHBIICHUM.

B3anMopeiicTBuE OCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH pa3/iesIeHUs MOJIKCOB MarHUTa.
MopenupoBaHu€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMArHUT.

JlelicTBME MAarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.
DIIeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2IEKTPOMArHUTHON MHIYKIIMH.

OnbiTel @apages.

3aBUCHMOCTD HaIlpaBJI€HUSI UHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3SHUKHOBEHHS.
DNEKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnsie pabomsl u onvinol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OmnbITHI IO HAOGIOICHHUIO IEKTPU3ALMH TNl MHIYKIIMEH U IPH CONPUKOCHOBEHHUU.
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJHUKHU U IUAIEKTPUKH.
COopka u mpoBepKa padOTHI MIEKTPHUUECKOU LETH MMOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHHe CUJIbl TOKA.

W3mepenue u peryiupoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Y€pe3 Pe3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa M HAIpsHKEHUs Ha PE3UCTOPE.

OnbIThl, JEMOHCTPHPYIOIIME  3aBUCHUMOCTh  JJIEKTPUYECKOTO  COMPOTHBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIA U IONIEPEYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBwiia CHOXKEHHS HANPSHKEHUM INPU MOCIEI0BATEIbHOM COEIUHEHHUU
JIByX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPU MapaJlIeIbHOM COSAMHEHUN PE3UCTOPOB.
Omnpenenenre padOTHI NEKTPUUECKOT0 TOKA, UAYLIETO Yepe3 pe3UcTop.

Omnpenenenre MOITHOCTHU AJIEKTPUIECKOTO TOKA, BBIJEIIEMOI Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JaMIOUKy, OT HaMpsHKCHUS
Ha HEW.

Omnpenenenne KI1/] narpeBatens.

HccnenoBanre MarHuTHOTO B3aUMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3ydeHre MarHWTHOTO TIOJIA TIOCTOSIHHBIX MArHHTOB TIPU WX OOBCIWHECHUH U
pas3ziesieHun.

HccnenoBanue 1eiHCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIPaBIIEHUS TOKA B KATYIIIKE.

W3ydenne neiicTBrsI MATHUTHOTO TIOJISL HA TIPOBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOJABUTATEs.

Nsmepenne KIIJ[ anekTpoaBUTraTeibHONM yCTaHOBKHU.

OmnBITEl TIO WCCIICAOBAHUIO SIBICHUS SJCKTPOMATrHUTHOW WHAYKIUH: HCCIECIOBAHUE
M3MEHEHUH 3HAaYeHHsI U HAaIIPaBJICHUS! MHAYKLIHOHHOIO TOKa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS HAMNPABJICHO Ha JTOCTIDKCHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

B pesynbTrare u3yueHusi pU3MKM Ha YPOBHE OCHOBHOrO oOIIero odpa3zoBaHus y oOydaromerocs OyayT
chOpMUPOBAHBI CIEAYIONIUE TNYHOCTHBIE PE3YIbTaThl B HACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBIICHUE MHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (PU3MUECKON HAYKH;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUNCKUX YIEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXXICHUHU OOIIECCTBEHHO 3HAYMMBIX M ITUYECKHX MPOOIeM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

- OCO3HAaHUE BAXKHOCTU MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMS:

- BOCIIPUSTHE ACTETUYECKUX KauecTB (pu3Mueckod HaykKu: €€ TapMOHHYHOTO TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHUS:

- OCO3HAaHHME IICHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUH, BaXKHEHUIIEH COCTABIISIIOLIEN KYJIbTYpHI;

- pa3BUTHE HAYyYHOU JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENbCKON ACSITENbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOTO 0JIATOIOJIY YU :

- OCO3HaHHUE IIEHHOCTH 0e30macHoro o0pas3a >KM3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BaXKHOCTU
MpaBUJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha IOPOTax, C MEKTPHUECKUM U TEIUIOBBEIM 000pYyI0BAaHUEM
B JIOMAIIIHUX YCJIOBHSIX;

- cOpMUPOBAHHOCTh HaBBIKA pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO e IpaBa y
JPYTOro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4YacTHe B PEIICHUHU MPAKTUYECKUX 3a7au (B paMKax ceMbU, 00pa30BaTEeIbHON OpraHu3aIiiy,
ropoja, Kpasi) TEXHOJOTUYECKOW U COIMAIIbHON HaNpaBlIE€HHOCTH, TPEOYIOMIHUX B TOM YHCIE U (U3HUECKUX
3HAHHUH;

- IHTEPEC K MPaKTUIECKOMY H3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3K0JIOTMYE€CKOr0 BOCIIMTAHUS:

- OpHCHTAIIUS HA PUMEHEHHE (PU3NICCKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B 00JIACTH OKPY’KAOIIEH Cpelibl,
MJIAHUPOBAHMS TIOCTYIIKOB M OIEHKH X BO3MOJKHBIX MMOCJIEACTBUM JJI OKPY>KAIOIIEH CPEeIbl;

- OCO3HaHHE TJI00ATHHOTO XapaKTepa IKOJIOTHICCKUX MPOOJIEM U ITyTeH UX pEIIeHUs;

8) aganTanuu K U3MEHSIIOUIUMCH YCJIOBHSAM COUMAIbLHON M NMPUPOIHOM Cpeabl:

- TOTPeOHOCTH BO B3aUMOJICHCTBUU TMPHU BBHIMOJHEHUH UCCIEIOBAHUM M MPOEKTOB (PU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESTEIbHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YUCIE (DOPMYITHPOBATH HIEH, TIOHATHUS, THIIOTE3bI
0 (pu3mUecKux 00OBEKTaX U SBICHHUSIX;

- OCO3HaHHE JCPUITUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 001acTH (DU3HKWY;

- INTAHWPOBAHUE CBOETO PA3BUTHI B IPHUOOPETCHUHN HOBBIX (PM3MUECKUX 3HAHUM;

- CTpEMJICHHE aHAJIN3UPOBATh U BBISBIATH B3aUMOCBS3HM MPUPO/IbI, 0OIIECTBA U SKOHOMHKH, B TOM YHCIE
C MCTIONIb30BaHUEM (PU3MUECKHUX 3HAHUM;



- OILICHKa CBOMX JAEWCTBMM C y4€TOM BIMSHHUS HAa OKPYXAlOUIYI0 CpPELy, BO3MOJKHBIX TIJI00ANbHBIX
HOCJIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTare ocBoeHMs NOporpaMMbl 1o (U3MKE HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Y
oOyyarormerocsi OyayT cGOpMHUpPOBaHBl MeTanpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIIME I103HABaTEIbHbIC
YHUBEpCAJIbHbIC yueOHbIEe AeHCTBHSI, KOMMYHHKATHBHbBIE YHUBEpCAIbHbIE YdeOHbIE ICHCTBUSA, pETyIsiTUBHBIE
YHHMBEpCaJibHbIE YUeOHbIE IEHCTBHA.

ITo3HaBaTebHBIE YHUBEPCAJbHBIC y‘{eﬁl-ll)le JeHCcTBUA

Ba3oBble Jiornyeckue AeicTBUA:

®  BBISABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

®  YCTaHABJIMBATbH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIsl 0000IIEHUS U CPAaBHEHUS;

®  BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B pacCMAaTPUBAEMBIX (DaKTax, JaHHBIX U HAOIIOJICHUSX,
OTHOCSUINXCS K (PU3HUUECKUM SIBIICHUSIM;

®  BBIBIATH NPUYUMHHO-CICJICTBEHHBIC CBS3M MPH HM3YyYEHUH (PU3UYECKUX SIBICHUH M MPOIECCOB,
JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHBHBIX YMO3AKIIOUEHUH, BBIBUIATh TUIIOTE3BI O
B3aMMOCBA35X (PU3MUECKUX BEIUYUH;

®  CaMOCTOSITENILHO BBIOMpATh CIOCO0 pelleHus: yueOHOH (pu3ndeckoi 3aaun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB pELLEHUs, BbIOOp HarboJiee NOIXOAIIET0 ¢ yUETOM CaMOCTOSTEIbHO BbIJICTIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBarenbckue 1elCTBUS:

®  CIIOJIB30BATh BOIPOCHI KaK UCCIEA0BATEIbCKUNA MHCTPYMEHT IIO3HAHMS;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBIA (QU3NYECKUIl
HKCIIEPUMEHT, HEOObIIIOE UCCIIeI0BaHUE (PU3UUECKOTO SIBIICHUS;

®  OIEHMBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIUIO, MOIYUYEHHYIO B X0JI€ MUCCIEIOBAHUS
WJIU SKCIIEPUMEHTA;

®  CaMOCTOATENbHO (OpMyIUpOBaTh OOOOLIEHUS W BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaAOIIO/ICHUS, OTIBITA, UCCIICOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JajbHeHIIee pa3BUTHE (PUIUUECKHX MPOLECCOB, a TaKXKE BBIIBUTATbH
MIPEIIOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® [PUMEHSTH Pa3INYHbIE METOJbl, HHCTPYMEHTHI M 3alpOChl IpU MOUCKE U 0TOOpe MH(pOpMaLK WU
JAHHBIX ¢ YUETOM IMPEANoKEeHHOM yueOHoM (hru3nuecKoi 3aaauu;

®  aHaJIM3UPOBATh, CUCTEMATHU3UPOBATH U UHTEPIIPETUPOBATh MH(GOPMALIMIO PA3IUYHBIX BUJOB U POpPM
MIPEACTABJICHMUS;

®  CaMOCTOSTENIbHO BBIOMPATh ONTUMANbHYIO GOopMy Ipe/cTaBiIeHHs] HHOPMALUU U WILTIOCTPUPOBATh
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmMamu, HHOUM rpaduKoil 1 uX KOMOUHAITHSIMH.

KovMMmyHnkaTHBHBIC YHHBepcadbHbIe y4eOHbIE JeHCTBHUSA:

e B X07€ 00CYXJeHHUsI YUeOHOTO MaTepuasa, pe3yabTaToOB Ja0OPAaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh
BOINPOCHI 0 CYILECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh HJEH, HAICJIICHHBbIC HA pELICHHE 3aJaud |
noJepKaHue 0JIarokenaTeIbHOCTH OOIIECHUS;

®  CONOCTaBISATH CBOM CYXICHHS C CYXICHHSIMH JApPYTUX YYaCTHHKOB JAHanora, OOHapy»XUBaTh
pa3ianyne U CXOACTBO MMO3ULINN;



®  BBIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e yONMYHO TMPEACTABIATh PE3YNbTAaThl BBHIMOIHEHHOTO (PU3UYECKOrOo OMbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

® T[OHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW WM MHIUBUAYaJIbHOW pabOTHI MPH PEIICHUU
KOHKPETHOU (U3HUYECKOM MPOOIEMBI;

e [IpUHHMMATh LEJIU COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBAaTh JEUCTBUA IO €€ JIOCTUKECHUIO:
pacmlpenenaTh poyd, OOCYXKIaTh MPOIECChl M Pe3yJbTaThl COBMECTHOW paboThl, 0000IIaTe MHCHHS
HECKOJBKHX JIIOACH;

®  BBINOJHATH CBOIO YacTh Pa0OTHI, JOCTHrasi KaueCTBEHHOTO pe3yjIbTaTa M0 CBOEMY HAIPABJICHUIO H
KOOPIAUHUPYS CBOH JIEUCTBHUS C IPYTUMHU YIE€HAMH KOMaH/IbI;

® OICHMBATh KAueCTBO CBOET0 BKJIaJa B OOMUN MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHHMBepcaJbHbIe YUeOHbIE 1elCTBUS

Camoopranusanms:

®  BBIABIATH MPOOJIEMBbI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOMIMX JIJIsl pelIeHUs (HU3MIECKUX
3HAHUM;

®  OpHUEHTUPOBATHCA B PAJIUYHBIX MOJAXOJAX MPUHATUS pelleHud (MHAUBHUIyalIbHOE, MPUHATHE
pellleHus B TpyMIe, MPUHITHE PEIIEHUH TPYIIOi);

®  CaMOCTOSTENbHO COCTABIISITH AITOPUTM pElIeHUs (PU3NYECKOM 3ajjaud WK IJIaHA KCCIIEeI0OBaHUS C
y4ETOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH Mpe/iaracMble BapHaHThI
peLIeHui;

e  JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTEJJIEKT:

e  J1aBaTh aJICKBATHYIO OLIEHKY CUTyallMy U IpeajaraTh miaH e€ uU3MEHEHUs;

e OOBSCHATH TPUYMHBI JOCTHUKEHUS (HEIOCTHKEHUS) PE3yJbTaTOB EATEIHLHOCTH, JaBaTh OILIEHKY
MPUOOPETEHHOMY OTIBITY;

®  BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTh (B TOM YHUCJIE B XOJI BHIMOJTHEHUS (PHU3NUECKOTO UCCIICTOBAHUS
WIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHUBIIMXCS CHUTYyallld, YCTAHOBIIEHHBIX OIIHOOK,
BO3HUKIIUX TPYTHOCTEH;

®  OIICHWBATh COOTBETCTBHUE PE3yJIbTATa LU U YCIOBHUSIM;

e craBUTh ce0s HAa MECTO JAPYroro 4YeiIoBeKa B XOJ€ CIOpa WM JUCKYCCMM HAa HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro;

® [pu3HaBaTh CBOE MPaBO Ha OWIMOKY MpU pEHIeHHH (PU3NYECKUX 3a7ad WM B YTBEPKICHHUSIX Ha
Hay4HbIE TEMbI M TAKOE K€ MPaBo JAPYyToro.
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IMPEAMETHBIE PE3YJIBTATbBI

K xoHnmy oOyueHus B 8 Kjacce mpeaMeTHblEe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

®  CIIOJIb30BAaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBM)KEHHME aTOMOB M MOJIEKYJ,
arperaTtHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUECKHE U aMOp(HbIE Tesla, HACBHIIICHHBIH W HEHACBHILICHHBIN
nap, BJIQXHOCTh BO3AyXa, TEMIlepaTypa, BHYTPEHHss JSHEpPIus, TEIUIOBOW [BUraTellb, 3JIEMEHTAPHBIH
IIEKTPUUECKUM 3aps[, SIEKTPUIECKOE M0JIe, IPOBOAHUKU U TUAJIEKTPUKH, TOCTOSIHHBIM 3JIEKTPUYECKUN TOK,
MarHuTHOE I10JIE;

e pasnuuaTrh SBJIECHUA (TEIJIOBOE pacIIMpEeHHE U CKaTue, TeIulonepenada, TEMOBOE paBHOBECHE,
CMauyMBaHME, KaNWUIAPHbIE  SBJICHMSA, MCIAPEHUE, KOHJAEHCAllUs, I[UIaBJIEHUE, KPHCTAJIU3alMs
(oTBepAeBaHuE), KUIICHHE, TEIUIoNepeiadya (TEeIIONpPOBOAHOCTb, KOHBEKIINS, U3ITyUYCHHE), IIEKTPU3aLUs T,
B3aMMOJCICTBUE 3apsioB, JEHCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJEHCTBUE
Mar"HuToB, AEHCTBHE MarHUTHOI'O I0JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHasi MHAYKIHSI) 110 ONTHCAHUIO
UX XapaKTePHBIX CBOIMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3UIECKOE SIBIICHHE;

®  pacHo3HaBaTh MPOSABICHHE M3YUYCHHBIX (PU3MUECKUX SIBICHUI B OKpYXKaloIlleM MHpPE, B TOM YHUCIIE
¢du3nveckre SBICHUS B TPUPOAE: MOBEPXHOCTHOE HATHKCHHE M KalWUILSPHBIC SBJICHUS B IPHPOJE,
KpUCTA/UTBl B Tipupoze, manydenune CoJHIIA, 3aMep3aHre BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, UHes, CHera, 3JIEKTPUYECKHE ABJICHUS B aTMOc(epe, IEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noje 3emiu, Apeid MOoIHCOB, POJIb MAarHUTHOTO MOJIA JUIA JKU3HU Ha 3emile, NOJSIPHOE CUSHUE, NPH 3TOM
NEePEeBOIUTH NPAKTUYECKYIO 33aJauy B yUeOHYI0, BBIJIENATh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3NUECKUX
SIBIICHUIA;

®  ONHUCHIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3NYECKHUE SBJICHUS, UCHOIB3Ys (pU3MUECKHE BEITUMUUHBI
(TemnepaTypa, BHYTPEHHS SHEpPrus, KOJIWYECTBO TEIUIOTHI, YJeNbHas TEIUIOEMKOCTh BEIIECTBa, yAETIbHAas
TEIUIOTa TUIABJICHUS, yJeNbHas TeIUIoTa NapooOpa3oBaHMsA, YIeNbHas TEIJIOTa CropaHus TOIUIMBA,
KO3 PHIIMEHT MOJIE3HOTO JEHCTBHUS TETJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTH BO3/yXa, DJIEKTPUUCCKHMA
3apsj, cuja TOKa, AJIEKTPUYECKOE HANpPsKEHUE, CONPOTUBJIEHHME IMPOBOIHHUKA, YJEJIBHOE CONPOTUBIICHHE
BElIECTBa, paboTa M MOILIHOCTH AJNEKTPUUYECKOTO TOKA), MPU OMHCAHUU MPABUWIBHO TPAKTOBATh (hU3MUECKUN
CMBICJI HCHOJb3YyEMbIX BEIMYUH, O0O03HAUYEHUS W EAMHUIBI (PU3MUECKUX BEIMYUH, HAXOOUTH (OPMYJIBI,
CBSI3bIBAIOIIME JIAaHHYIO (DPU3MYECKYI0 BEIMUYMHY C APYTUMM BEIUYMHAMM, CTPOUTH I'paUKd H3yUEHHbIX
3aBUCUMOCTEH (PU3NYECKUX BETUUMH;

®  XapaKTepu3OoBaTh CBOMCTBA Tel, (QU3NYECKUE SBICHUS U TMPOLECCHl, HCIOIb3Ys]I OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHM CTPOCHHUS BEIECTBA, MPUHIMII CYNEepHO3ULUU TMoyiel (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH Oma ais yuyacTka 1end, 3akoH JDxoymis—Jlenua,
3aKOH COXpAaHEHHUs SHEPrHH, MPH ITOM J[aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUCBIBATh €r0
MaTEMaTHUECKOE BBIPAKEHUE;

e OOBICHATH (hU3HYECKHE IPOLECCHl M CBOWCTBA TEJI, B TOM YHUCIE€ U B KOHTEKCTE CHUTyalui
MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHOCIEACTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3
1-2 mornveckux maroB ¢ OMOpoi Ha 1-2 W3yYEeHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

e pemarb pacuy€THble 3a1aud B 2—3 JEHCTBHS, HCHOJB3Ysd 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyecKkue BEIWYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJladd 3allMChIBaTh KPATKOE YCJIOBHE, BBIABIATH
HE/IOCTAaTOK JIaHHBIX Ul PELICHUs 3aJjaud, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ui €€ pellieHus,
IPOBOJUTH PAcU€Thl U CPABHUBATH MOJIyYE€HHOE 3HaUeHUe (PU3MUECKON BEIMUUHBI C U3BECTHBIMM JAHHBIMU;
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e  pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh MPHU MOMOUIN (PU3NUECKUX METOIOB, UCTIOIb3YS
OMHCaHUE WCCIEIOBAHUSA, BBIICTATh MPOBEPSIEMOE MPEANONOKEHUE, OIEHUBATh MPAaBUILHOCTH MOPSAIKA
MIPOBEJICHUS MCCIIEAOBAHNUS, IeTaTh BBIBOIBL;

® TMPOBOJUTH ONBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUA WIM (PUIUYECKHX CBOMCTB Tem
(KanWIIISIpHBIE SIBIICHUS, 3aBUCHMOCTD JIaBJICHHS BO3yXa OT €ro 00bhEéMa, TeMIiepaTypbl, CKOPOCTH Mpoiiecca
OCTBIBaHMS M HArpeBaHMs MPU M3IYYEHUH OT I[BETA M3JIydarollei (IOriouaroiiei) NoOBEpXHOCTH, CKOPOCTh
UCHApEHUs BOJABI OT TEMIIEpaTypbl >KUAKOCTH U IUIOMIAAUW €€ IOBEPXHOCTH, DJIEKTpHU3alUs Tel HU
B3aUMOJICHICTBUE DJICKTPUYECKUX 3apsfOB, B3aUMOJICHCTBHE TIIOCTOSHHBIX MArHWATOB, BHU3yaJW3aIlus
MarHMTHBIX TOJI€H MOCTOSHHBIX MarHUTOB, EHCTBUS MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOWCTBA AJEKTPOABHUTaTEeNsl TMOCTOSIHHOTO TOKa): (OpMYyJIHMpOBAaTh IMpOBEpsSEMbIe
MPENONIOKEeHNs, COOMpaTh YCTAaHOBKY U3 MPENJIOKEHHOrO0 O00OpYyIOBaHMS, OMHCHIBATH XOJ OIBITA U
(GhopMyIIHPOBATH BHIBOJIBI;

®  BBINOJHATH NMPSAMbIE U3MEPEHHsI TEeMIepaTypbl, OTHOCUTEIHHONW BIAKHOCTU BO3/AyXa, CHJIbI TOKa,
HANPSDKEHUST C HMCTOJIh30BAaHUEM AaHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKHX BEIUYMH, CPAaBHHUBATH
PE3yNIbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHOHN a0COIFOTHOMN MOTPEITHOCTH;

® TMPOBOJUTH HCCIIEIOBAaHHE 3aBHCHUMOCTH OJHON (U3MUECKONW BEIWYMHBI OT Jpyrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJHUKA OT €0 JUIMHBI, TUIOIIAIN
MIOTIEPEYHOI0 CEYEHHS] U YAEIBHOIO CONPOTHUBIIECHUS BELIECTBA MPOBOJHMKA, CHJIBI TOKAa, UAYLIETO Yepes
MIPOBOJAHMK, OT HANpsOHKEHUS Ha TPOBOJHUKE, HCCIEIOBAHUE IOCIEAOBATEIBHOIO W MNapajuIeIbHOTO
COCTMHEHHWI TPOBOJHUKOB): TUIAHHPOBATH KCCIICIOBAHWE, COOMPATh YCTAHOBKY W BBITIOJHITH W3MEPCHUSI,
cleysl MpeasioKEeHHOMY IUIaHy, (PUKCHpOBaTh pe3yibTaThl MOJTYYEHHONW 3aBUCHMOCTH B BHJE TaOIHIl U
rpaduKoB, AeNaTh BBIBOJBI [0 pE3yIbTaTaM UCCIIEOBAHMUS,

® TIPOBOJUTH KOCBEHHBIE H3MEpPEHMs] (U3UUYECKUX BEIWYUH (yAeNIbHAsl TEIIOEMKOCTh BEIECTBa,
COMPOTHBIICHUE TPOBOJHKKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHUS,
coOupaTh IKCMEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MPEUIOKEHHONW HHCTPYKIMH, UM BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

e coOmofaTh mpaBuila TEXHUKH 0€30TaCHOCTH NP paboTe ¢ 1abopaTOpHBIM 000PYT0BAHHEM;

®  XapaKTepu30BaTh MPUHIIUIILI IEHCTBUS W3YYCHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOpPOI
Ha MX ONHUCaHUs (B TOM YHCJE: CUCTEMa OTOIJIEHHSI JOMOB, TMUTPOMETp, MapoBas TypOMHA, amMIepMeETp,
BOJIBTMETP, CUETUHUK DJICKTPUUYECKOM HSHEPIrHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelIbHbIC
ANEKTPONPUOOPHl  (MIPUMEPHI), DBJIEKTPUUECKHUE MPEAOXPAHUTENH, BJIEKTPOMArHuT, 3JIEKTPOABUTATENb
MMOCTOSTHHOTO TOKa), WCIIOJIb3ysl 3HAHUS O CBOMCTBaX (M3MYECKUX SIBIICHUNW M HEOOXOAMMBbIE (HU3HUECKUE
3aKOHOMEPHOCTH;

®  pacro3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTEIbHBICE MPUOOPHI MO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETpP, TEPMOC, TCHUXPOMETpP, TUTPOMETp, JIBUraTellb
BHYTPEHHEr0 CrOpaHus, DIEKTPOCKOI, peocTar), COCTAaBIATH CXEMbl DJJIEKTPHUUECKHX Iemned ¢
MOCNE0BATEIbHBIM U TMapajUIeIbHBIM COCJUHEHHEM »JJIEMEHTOB, pas3liuvas YCIOBHBIE O00O03HAYCHUS
3JIEMEHTOB DJIEKTPUUYECKUX IETIEH;

® [PUBOAUTH MPHUMEPHl (HAXOIUTh HWH(MOPMALIMIO O MPUMEpPax) MNPAKTUYECKOTO HCIOIb30BAHUS
(bu3MYECKUX 3HAHUH B MOBCEIHEBHOM KU3HU ISl oOecrieueHrs 0€30MacHOCTH MPH o0palleHuu ¢ mprudopaMu
U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 370POBbSl U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B
OKpY>Karollleu cpese;

®  OCYIIECTBIISITH MOUCK WH(pOpMAIIUU (PU3HUECKOTO cofepkanusi B IHTepHeTe, HA OCHOBE HMEIOIIUXCS
3HAaHUW W TyTEM CpPaBHEHUS JOIMOJIHUTEIBHBIX HCTOYHHKOB BBIICIATH HH(DOPMAIHIO, KOTOPAs SIBISICTCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEAOCTOBEPHOIA;
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®  ICIIOJIB30BATh MPH BBHINOJHEHUH Y4e€OHBIX 3aJaHUN HAYYHO-TMOMYJISIPHYIO JINTEPATYPY (PU3NUECKOTO
COJIEp’KaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTH VIHTepHeT, BiaaeTh NpuéMamMu KOHCIEKTHPOBAHMS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJHONM 3HAKOBOW CUCTEMBI B APYTYIO;

e Co3/1aBaTh COOCTBEHHbIC NMHUCHBMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHHs, 0000mas nHpopMaluuo u3
HECKOJIbKUX HCTOYHUKOB (PU3UUECKOTO COJEPXKaHHsA, B TOM YHUCIE IyOJUYHO MPEACTABIATH PE3yJbTaThI
IIPOCKTHOM WJIM HCCIENOBATEIbCKON JACATEIBHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIB30BaTh H3Y4YEHHBIN
MOHSITUMHBIN anmapar Kypca pU3UKH, COIPOBOXKAATH BBICTYIIJICHUE ITPE3EHTAIIUEH;

e TIpU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEHOBAaHMNA (DU3HUECKUX TMPOIIECCOB pPACIPEACIAThH
0053aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTaBIECHHBIMU 33a/ladaMHM, CIECAUTh 3a BBINOJIHEHUEM IUIaHA
JNeMCTBUI M KOPPEKTUPOBATh €ro, aJ€KBaTHO OLCHMBATh COOCTBEHHBIH BKJAJ B JESATEIBHOCTh TPYIIIHI,
BBICTPaUBaTh KOMMYHHMKATUBHOE B3aUMOJICHICTBHE, IPOSBIISASA TOTOBHOCTh pa3pelaTh KOH(PJIUKTHL.

Buabl 1esiTe IbHOCTH 00y4YaIONIUXCSH, HATIPABJIEHHbIE HA JOCTHKEHNe pe3yabTaTa

8 kiacc

TemaTuueckue
0JIOKH, TEMbI

OcHOBHBIE BU/IbI /1eSIT€JIbHOCTH 00Y4aI0OLIUXCS

Pa3nen TensioBblie siBJIeHUS

Ctpoenne u
CBOMCTBA
BellecTBA

HaOmionenne u WHTEpHpeTanusi ONBITOB, CBHICTENIBCTBYIONIMX OO0 aTOMHO- MOJEKYJISIPHOM
CTPOGHHMH BEILECTBA: ONBITHI C PACTBOPEHUEM DPA3IMYHBIX BEUIECTB B Boje. PemeHne 3axad mo
OLICHMBAHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJ B €IHHHUIIE 00bEMa BellecTBa. AHAJIM3 TEKCTa
JPEBHUX aTOMHCTOB (Hampumep, (parmenta noambl Jlykpemms «O mpuposae Bewmel») c
W3JI0KEHHEM OOOCHOBaHHMH aTOMHOW TMIOTE3bl (CMBICIIOBOE yTeHHE). OleHKa yOequTeIbHOCTH
9TUX 000CcHOBaHMH. OOBsICHEHHE OpPOYHOBCKOTO IIBMXKEHHMS, siBeHHs Muddy3un u pazmunyuii
MEKAy HUMH Ha OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-KHHETHIECKOW TEOPHH CTPOCHHUS BELIECTBA.
OOBbsICHEHHE OCHOBHBIX pAa3MU4Aii B CTPOCHHUHM Ta30B, MXHIKOCTEH W TBEPOBIX TEN C
UCTIONIb30BAaHMEM IIOJNIOKCHUH  MOJIEKYJISIPHO-KMHETHYECKOH TEOpPUH CTPOCHHUS BEIECTBA.
[TpoBenenHue ONMBITOB MO BHIPAIIMBAHUIO KPUCTAIIJIOB IIOBApEHHON COJIM WM caxapa. [IpoBeneHue
1 OOBSICHEHHE OIBITOB, JEMOHCTPUPYIOIIMX KalWULIPHBIC SBICHHUS W SIBICHHE CMadMBaHUSL.
OOBsiCHEHHE PO KaNMJUISIPHBIX SIBICHUH U1 TOCTYIUIEHHUS BOJBI B opraHu3M pactenuit (MC

6I/IOJ'IOFI/IH). HaGJ’IIO,HeHI/Ie, IMPOBCACHUC U 00BICHEHHUE OIILITOB II0 Ha6J'IIO]IeHI/IIO

TemaTuueckue
0J10KH, TEMbI

OcHoBHbIE BU/bI JeSITeJIbHOCTH 00y4aroIInXcst

TEIUIOBOTO PACIIMPEHUs T'a30B, XKHUAKOCTEH M TBEPABIX Ten. OObSICHEHME cOXpaHEeHHA 00BEMa
TBEPIABIX TeJN, TEKY4eCTH JKUAKOCTH (B TOM 4YHCIE, Pa3sHHULBI B TEKy4ecTH s pa3HbIX
KHUIKOCTEH), naBieHus rasa. [IpoBeneHne ONMbBITOB, AEMOHCTPHPYIOIINX 3aBHCUMOCTh JABIICHHS
BO3/lyXa OT ero o0b&Ma M HarpeBaHHs WU OXJIKICHUS, U UX OObSICHEHHWE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO Y4eHHs. AHAJIN3 MPAKTUYECKUX CHUTYallMi, CBS3aHHBIX CO CBOMCTBAMH T'a30B,

JKUJKOCTEN U TBEPABIX TEN

TenoBbie
Mpouecchl

O0ocHOBaHME MPaBUI U3MEPEHUsl TemMrepaTypbl. CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUsS U
mKan Temreparypsl. HaOmioneHwe M OOBSICHEHHE OIBITOB, JAEMOHCTPUPYIOIIMX H3MEHEHHE
BHYTPEHHEH SHEPTHH Teja B pe3yibTaTe TEIUIoNnepenadyr u padoTsl BHEITHHUX ciul. Habmonenne
1 OOBSCHEHHE OIBITOB, OOCYKACHHE NMPAKTHYECKIX CHTYalWH, JAEMOHCTPUPYIOMINX Pa3IAIHbIC
BHJBI TEIUIONEPEadd: TEIIONPOBOTHOCTh, KOHBEKIUIO, M3NIydeHHe. VcciienoBaHue SBICHHS
TEII000MEHa TIPH CMENIMBAHUM XOJIOMHOM M ropsdel Boapl. HabmironeHne ycCTaHOBIEHUS
TEIUIOBOI'O PAaBHOBECHS MEXKIy Topsdeii M XoJojaHoi Bojod. OmpeneneHue (M3MEpEHUE)
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IpPU TEIUIOOOMEHE C HarpeThiM MEeTaJUTMYeCKHM
nunuHApoM. Ompenenenue (M3MepeHHE) yIeNbHOM TEINIOEMKOCTH BemiecTBa. PemieHue 3amad,
CBSI3aHHBIX C BBIYMCICHUEM KOJMUYECTBA TETUIOTH U TEIUIOEMKOCTH MPH TEINIOOOMEHE.
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Ananuz cmyaunﬁ MPAKTUYCCKOr0 UCIIOJIb30BAHUA TCIIJIIOBBIX CBOWCTB BEIIECTB U MarepualioB,

HApUMEp B MEIAX JHEProcOCPeKEHUs: TEIUIOM30NIALUS, dJHEprocOeperamme KpbIiiy,
TEPMOAKKyMYJIATOPBI U T. 1. HaOmoieHre sIBIICHUI UCTTApeHUs U KOHAeHcanuu. MccnenoBanue
IpoIecca UCHapeHust pa3IHuHbIX KuaKocTeil. OOBSICHEHHE SBJICHUI UCIIAPCHUS U KOHICHCAIMH
Ha OCHOBE aTOMHO-MOJIEKYJIsipHOTrO y4eHus. HaOmonenue n oObsCHEHHE npoliecca KUICHUsI, B
TOM YHCIEC 3aBUCUMOCTH TEMIIEPATypbl KUICHWS OT aaBieHus. OmnpexeneHue (M3MepeHHUE)
OTHOCHTEIIFHOW BIIAYKHOCTH BO3Ayxa. HaOmromeHuwe mporiecca IUIABICHUS KPHCTALTHYECKOTO
BellecTBa, Hampumep Jibaa. CpaBHEHHE TIPOLECCOB IUIABICHUS KPUCTALIMYECKUX TeJl U
pasMsTyYeHHs NPH HarpeBaHuM aMopQHbBIX Ten. OmpeneneHne (M3MEpEeHHe) YIOeTbHON TEeIUIOTHI
rwiapieHus Jibaa. OObsiCHEHHWE SBJICHUM IUIABICHUS W KPHCTAJUIM3AllMM HA OCHOBE ATOMHO-
MOJICKYJISIPHOTO yueHHs. PeleHue 3amay, CBS3aHHBIX C BBIYMCICHHUEM KOJIMYCCTBA TEIUIOTHI B
mporeccax TeIIoNepeaydl MpH IUIABJICHUH W KPUCTAJUIM3AIlUHM, UCIIAPCHUU U KOHICHCAIHH.
AHanu3 CHUTyaluii NpPaKTHYECKOTO MPUMEHEHHUsS SIBJICHUI IUIABJIICHHS M KPHCTAJUIU3AlNH,
HANpUMep, MOJy4YeHHE CBEPXUYUCTBIX MATepUalioB, COJeBas rpenka u Jap. AHamu3 paboThl U
OOBSICHGHUC TMPHUHIUIA JICHCTBHS TEIIOBOTO JBUTATEINS. BBIYHMCICHHWE KOJIWUYECTBA TEIUIOTHI,
BBIJICNSIONIETOCS IPU CTOPaHHMU pa3iIM4HbIX BUAOB TomuBa, M KIIJl nBuratens. O6cyxaeHue
9KOJIOTMYECKUX TOCIEICTBUI MCIONB30BAHUS JIBUTaTeIe BHYTPEHHErO CrOPaHusl, TEIIOBBIX U

runposniekTpoctaHiwii (MC — 3KOJIOTHS, XUMHUS)

Pa3nen DiiekTpuyecKue 1 MATHUTHBbIE SIBJICHUS

DJIeKTpPUYECKH e

HabGmroneHne u mpoBenEHHE ONBITOB IO 3JIEKTPHU3ALMH TEJI IPH CONPHUKOCHOBEHHU U

3apsabl. nHAayknue. HaGmoneHne M OOBsICHEHHE B3aMMOJCHCTBUS OJHOMMEHHO M Pa3HOMMEHHO
3apsKeHHbIE 3apsDKEHHBIX Tell. OObsCHEHNE  NPUHOMIA  JEeHCTBHUA  3JeKTpockomna.  OObscHeHHe
Teaa H uX SIBJICHUN AJIEKTPU3allMM IPU CONPUKOCHOBEHUHU TEN M HHAYKIUEH c

B3aHMO/Iei-

TeMaTHYeCKHE OcHOBHBIC BH/IbI 1eSITEJILHOCTH 00y4alouxcs

0J10KH, TEMbI

CTBHE

HCIIOIBb30BaHUEM 3HAHHUI O HOCHUTEIISIX DJICKTPHUYCCKHUX 3apA10B B BCIICCTBC. PacrmioznaBanue
1 00BSICHEHUE SIBJICHUN DJICKTPpU3allu B HOBCCHHCBHOﬁ JKHU3HU. Ha6J’IIOL[CHI/IC 1 00BICHEHUE
OIBITOB, WUIIOCTPUPYIOIUX 3aKOH COXPAHCHUS DJICKTPUUCCKOTO 3apsia. Ha6J'IIOHeHI/Ie

OIIBITOB IO MOACJIMPOBAHUIO CHUJIOBBIX JIMHUK QJICKTPUUICCKOT'O IOJIA. HCCJ’IG}IOBaHI/IC HCfICTBPIH
SJIEKTPUYIECKOTO ITOJI HAa IIPOBOAHUKU U JUIJICKTPUKHA.

IlocTosiHHBII
JIEKTPUYECKH i
TOK

HaOmonenue pa3nuyHbIX BUIOB JICHCTBHS 3JIEKTPUYECKOTO TOKa M OOHAapY)KEHHE THX BHUJIOB
JieficTBHs B MOBCETHEBHOH kn3HH. COOpKa M HCHBITAaHHE ANIEKTPUYECKON IENH MOCTOSHHOTO
TOKa. I3MepeHne CHuibl TOKa aMIEPMETPOM.

W3mepeHne 3eKTpUYECcKOro HANpsDKEHHS BOJIBTMETPOM. IIpoBeneHHe u OOBSICHEHHE OIBITOB,
JIEMOHCTPHUPYIOMINX 3aBUCHMOCTD IEKTPHUECKOTO CONPOTHBICHHS MTPOBOAHUKA OT €ro JUIHMHBI,
IUIOIIAAY TIOMEPEUHOr0 CeYeHust M Marepuana. lccinenoBaHue 3aBUCHMOCTU CHIIBL TOKa,
MPOTEKAIOIET0 Yepe3 PE3UCTOp, OT COMPOTHUBICHMS PE3UCTOpAa U HAMPSDKEHHUS HA PE3UCTOPE.
IIpoBepka mpaBuia CIOXKEHUS HANpsSOKEHUH IPH IOCIEAOBAaTEIbHOM COEIMHEHHH JABYX
PE3UCTOPOB.

[IpoBepka mpaBmia I CHIBl TOKAa IPU TMapaUIeIbHOM COCTUHEHHH PE3UCTOPOB. AHAIN3
CUTyallMil TOCJEIOBATENHPHOTO ¥ MApauIeIbHOTO COEAWHEHUS IMPOBOAHUKOB B JOMAIIHHX
NIEKTPUUECKUX CceTAX. PemieHne 3amad ¢ ucroib3oBaHMeM 3akoHa Oma um ¢dopmyn pacuéra
JJIEKTPHUYECKOTO COTMPOTHBICHUS TPH TOCIEAOBATCILHOM | IApaUIEIbHOM COCTHHEHHN
IpoBOAHUKOB. OmpeseneHue padboThl AEKTPHYECKOTO TOKA, MPOTEKAIOIIETO Yepe3 PEe3UCTOop.
OmnpezeneHye MOIIHOCTU 3JIEKTPUYIECKOT0 TOKA, BBIIEIAeMON Ha pe3ucTope. VccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA 4Yepe3 JIaMIIOUKy OT HampsbkeHus Ha Heil. Ompenenenue KITJ]
HarpeBarens. MccnenoBanue npeobpazoBaHus SJHEPTUH NPH MOIBEME TPY3a AIEKTPOABUIATEIIEM.
OOBsicHEHHE YCTPOICTBA U MPUHIMIIA IEHCTBHS JOMAIIHUX 3JIEKTPOHATPEBATEIBHBIX TPUOOPOB.
OOBsicHEeHHEe PUYMH KOPOTKOTO 3aMbIKaHUS M MPHHIUIA JCHCTBUS TUIABKUX MPEAOXPAHUTEICH.
Pemenne 3amau ¢ umcmonmb3oBaHueM 3akoHa Jxoyms—IJlenna. HabmroneHne BO3HMKHOBEHHMS

QJICKTPUUYCCKOT'O TOKA B J KUJAKOCTHU.
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MarauTHbIe
AABJICHUS

HCCHGHOB&HHG MAar"suTHOI'O B3aI/IMO)leI‘/‘ICTBI/I}I IMOCTOSAHHBIX MAarHuTOB. I/I3yquMe MAar"suTHOI'O
MOJISI TIOCTOSIHHBIX MAarHWUTOB NPU WX OOBEIMHEHWM W pasjesieHuu. IIpoBeneHHe OMBITOB MO
BU3yaJiu3alliy MOJIsA MOCTOAHHBIX MAarHuTOB. I/IsyquI/Ie SBJICHUA HaMarHu4yuBaHUWA BCUICCTBA.
HccnenoBanue NeiCTBHS 3NEKTPUUECKOrO TOKA HA MArHUTHYIO CTpelKy. IIpoBelneHue OIBITOB,
JACMOHCTPHUPYIOMINX 3aBUCUMOCTb CUJIbI B38.I/IMO)1€ﬁCTBH§I KaTyluKl ¢ TOKOM U MarHura OT CUJIbL
U Ha- TMpaBleHMs TOKa B KaTymKe. AHANIW3 CHTyaludl NPaKTHYECKOro IPUMEHEHHS
9JIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHX YCTPOHCTBAX, HPOMBIIIJICHHOCTH, MEIHUIMHE).
W3ydenne nelCTBHS MAarHUTHOIO TIIOJII HA MPOBOJHUK C TOKOM. M3yuenwe neiictBus
anekrpoasuratens. Msmepenune KIIJ[ »snexTponBurarensHoil ycTaHOBKM. PacmosHaBaHue U
aHaJIM3 PA3IMYHBIX IPUMEHEHUH 3JIEKTPOABUTATENeH (TPaHCTIOPT, OBITOBBIE YCTPOHCTBA H AAP.)

JIeKTPOMarHu
THasl WHIYKIHS

OmnBITHI 1O HUCCICAOBAHHUIO ABJICHUA 3J'IeKTp0MaFHHTHOI>i UHAYKIWAU: UCCIICOBAHUC H3MEHCHUHA
3HAUYCHUA W HaIlpaBJICHUSA HWHAYKOUOHHOT'O TOKa.




Opranusanus NPoOeKTHON U y4eOHO0-HCCIe0BATENbCKOI 1eITeJIbHOCTH
00yYaroIMXCcs

[IpoekTHass u ydeOHO-HCCIIEeIOBATENBCKAS ACSITEIBHOCTh OOYyYAOMIMXCS MO y4eOHOMY
npenvetry  «®DuszuMkay  opraHuszyercss ¢ Lenbio  (OPMHUPOBAHHS — UCCIIEOBATEIBCKUX
KOMIIETEHTHOCTEN 4epe3 OCBOCHUEC MMPUEMOB U METOJ0B HAYYHOTI'O ITO3HAHUA. (DOPMBI ITPOCKTOB:
nH(POpPMAIIMOHHBIE, TBOPYECKHE, HCCIeNoBaTeNbCKUe. B Xoae MPOEeKTHON [esTeNbHOCTH
oOyyaromiuecs: ¢ MOMOILBIO HOBBIX 3HaHUH pa3pelIatoT BRISIBICHHYIO B yUeOHOH TeMe npoliemy,
paboTas MHAWBHUIYalbHO WU B Tpynmne. MUHU-TIPOCKTHl PEAM3yIOTCS HAa OJHOM Yy4eOHOM
3aHATHW; KPATKOCPOUHBIC MTPOSKTHI OCYIIECTRIISIFOTCS B TEUCHHE TIepHoaa PabOTHl HAJl yIeOHOM
TEMOM, MPU ATOM OCHOBHAsI AEATEIHHOCTh MO cCOOPY MH(OPMAIMKU U W3TOTOBICHHUIO MPOIYKTa
BCICTCA O6y‘-IaIOHH/IMI/IC$I B paMKax BHeypOLIHOI\/’I ACATCIIBHOCTHU WUJIN HA CaMOIIOATOTOBKE.

Tembl ncciie10BaTEIbCKUX MPOEKTOB M0 (PU3UKe

W3mepuTenbHble MPUOOPHI OT APEBHOCTH JI0 HALIUX JTHEH.

KoucTtpyupyem ¢poHTaHBI CBOUMU pyKaMH.

Kpucrannuzanus napaduna: onpezeneHue TeMnepaTypbl KPUCTALTU3AIIH.
Pasznuyne Temmnepatyp 3amMep3aHusi pacTBOPOB (COJH, caxapa, iioj1a, MapraHIIOBKH)
CamonenbHbIe TPUOOPHI ISl Y4eOHBIX UCCIICIOBAHUIA 10 (PU3UKE

Brnusinue Bna)xHOCTH BO3yXa Ha OpraHU3M YelOBeKa

DNeKTpUYECKUe LENU U UX TPUMEHEHUE



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmyecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne ni/mt P KonTpoasnsie | IIpakTnueckue (tbp )
NMpOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TermioBble siBieHust
bu6mmoreka [IOK
1.1 C i 6 3
TPOCHHE H CBOHCTRA BEMleCTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 9 2
STJIOBRIC TIPOLECehl https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 15
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUSA
21 DnexTpuyecKue 3apsabl. 3apsLKeHHBIE Tena ) bubnuoreka [JOK
' 1 UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6nmnoreka [JOK
2.2 IT i i 11 5
OCTOSHIHRIH SICKIPHICCKHH TOX https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 2
3 ATHITHBIC ABICHI ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 2
IICKTPOMArHHTHAS HHAYKUHS 3 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 18
PezepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 13



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

INIOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KoJinyecTBo yacos DJieKTpoHHbIEe HH(POBBIE
Ne n/mm Tema ypoka B Konrtposabnbie | IlpakTuyeckne | 00pasoBaTesbHbIE
cero
padoThbI padoThbI pecypcbl

12 IMonydenune u 06pabOTKa SKCIIEPUMEHTATBHBIX ) 1 bubmuoreka [JOK
JaHHBIX https://m.edsoo.ru/

3.4 O1LieHKa TIOTPEIHOCTH PE3YIIbTATOB ) | bubmoreka [JOK
SKCIIEpPUMEHTA https://m.edsoo.ru/

5.6 ) | bubnuoreka [JOK
KynsTypa nocrpoenns rpadukos https://m.edsoo.ru/
OcHOBHbIE  TOJOXEHUS  MOJEKYJSpPHO-

7 KUHETUYECKOW TEOPUU W UX ONBITHHIE 1 bu6mmoreka [{JOK
noaTBepxaeHus. ONbITHl O OOHAPYKEHUIO https://m.edsoo.ru/
JEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.
OneITel 1O  BBIPAIIMBAHHUIO  KPUCTAJLIOB bu6nuorexa [IOK

8 IIOBapEHHO COJM WM caxapa. 1 https://m.edsoo.ru/
OneITel 110 HAONIOAEHUIO  TEIUIOBOIO but6mmoreka [JOK

9 pacIIMpeHysl Ta30B, XUAKOCTEH U TBEPHBIX 1 https://m.edsoo.ru/
TeN.
[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH bubnuoreka [JOK

10 JUIMHBI CTOJIOMKA KUIKOCTH B 1 1 https://m.edsoo.ru/
TEPMOMETPHUECKOH TpyOKe OT TeMIepaTyphbl



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
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Habmronenue M3MEHEHUs BHYTpEHHEH
SHEpPruM Tella B pe3ylibTaTe TeIionepeaadn u
paboThl BHEIITHHUX CHIL

but6mmoreka [JOK
https://m.edsoo.ru/

but6mmoreka [{OK
12 WccnenoBanue npouecca ucnapeHus https://m.edsoo.ru/
1315 Pemenre skciepHUMEHTATBHBIX 33724 110 Bubmmorexa LIOK
TeMe «TennoBbie ABICHUS https:/m.edsoo.ru/
DnekTpuzanus Tei. J[Ba poaa 3JIeKTPUIECKUX bubnuoreka [JOK
16 3apsanoB. ONBITH IO HAOIOIEHUTO https://m.edsoo.ru/
ANEKTPHU3ALUU TEJ.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA. Brémiorexa IOK
17 https://m.edsoo.ru/
COopka u mpoBepka pabOThI AIEKTPUUCCKOMN but6mmoreka [JOK
18 LI HOCTOSIHHOTO TOKA. https://m.edsoo.ru/
N3mepenne m peryimpoBaHuE CHIBI TOKA U bubmmoteka [IOK
19-20 HapsHKEHUS https://m.edsoo.ru/
OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTH bubnuoreka [IOK
AIEKTPUIECKOTO COTIPOTUBIICHUS https://m.edsoo.ru/
21-22 MPOBOJHMKA OT €ro JUIMHBI, [JIOHIaAn

MOIICPCUYHOI'0 CCUYCHUS U MaTCpHajia.



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa,
HAYIICTO 4Y€pe3 JIaMIIOYKY, OT HAIIPSAKCHUA

bubnuoreka [JOK

23=24 N

Ha Hel. https://m.edsoo.ru/

Onpenenenue KIIJ] narpesarens. bubnnorexa LIOK
25 https://m.edsoo.ru/
2608 Pemnrenye 3KCriepIMEHTAIIBHBIX 33,124 110 Bubmmorexa LIOK

TeMe «AJIEKTPUUYECKUE SIBICHUS https://m.edsoo.ru/
29 HccnenoBanre MarHUTHOTO B3aMMOCHCTBHS bubanorexa LIOK

MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/

N3yueHne MarHuTHOrO IO ITOCTOSIHHBIX bub6mmoreka [IOK
30 MarHuTOB NpU  HUX  OOBEOUHEHUH W https://m.edsoo.ru/

pas3aeneHuN.

OnBITHI, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh bubnmnoreka [JOK
31 CHJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U https://m.edsoo.ru/

MarHuTa OT CHJIBl TOKA U HANIPABIICHUS TOKA B

KaTyIIKe

M3mepenne  KIIJ[  snekTpoaBUTraTenbHOM bubnuoreka [JOK
32 YCTaHOBKH. https://m.edsoo.ru/

OIEBITEI o HUCCIIEJOBAHUIO SIBJICHUS but6mmoreka [JOK

AJIEKTPOMArHUTHOM WHIYKIIAU: https://m.edsoo.ru/
33 UCCIIEIOBAaHNE W3MEHEHUW 3HA4YeHHs U

HaIlpaBJICHUA UHAYKIHOHHOTO TOKA.



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
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INPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJLHON ITPOT'PAMMBI OCHOBHOT'O OBIIIETO

OBPA3OBAHUA

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT0O 00111€er0 00pa30BaHUs

1.1

HUCIIOJIBb30BATh IIOHATHUA

1.2

pas3inyaTth ABJICHHUA IO OIMMCAHUIO HX XapaKTEPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)H3PI‘-ICCKOC SBJICHUC

1.3

pacro3HaBaTh TpOSBICHHE M3YYCHHBIX (U3MUECKUX SBICHUHA B
OKpY’XaroIleM MHUpPE, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE,
IpU 3TOM INEPEBOAMUTH MPAKTHUYECKYIO 33/ady B y4eOHYIO, BBIACIATDH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKK) QU3HUUECKUX SIBICHUI

1.4

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHe SIBICHUS,
UCTONb3ysl (U3NYECKHE BEIMYMHBI, IPU ONMCAHUM IPABHIBHO
TpakTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHSI U €UHUIIBI PU3NUECKUX BEJIMYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JIaHHYIO (PU3MYECKYI0O BEIMYUMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(bI/ISI/ILIeCKI/IX BCIINYNH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIICHUS U TPOILIECCHI,
WCIIONb3ysl HW3YYECHHBIE 3aKOHBI, IPU OSTOM J1aBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa ¥ 3alHMCHIBaTh €r0 MaTEeMaTU4YeCKOoe

BBIPAKCHUC

1.6

00BSACHATH (hU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JOTUYECKHMX IIAroB C MOMOIIbIO 1 — 2 W3y4eHHBIX CBOMCTBa

bu3znyecKux SBICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbIe 3a7aud B 2 — 3 JEHCTBUS, UCIOJIB3Ys 3aKOHBI U
dbopMyIibl, CBS3bIBAIONINE (PU3UYECKHE BETUYHUHBI: HA OCHOBE aHaJM3a
YCJIOBUS 3aaa4U 3allMChIBATE KPATKOC YCJIOBHUE, BBIABJIATE HEAOCTATOK

JAaHHBIX JJISI PpCHICHUA 3aada4H, BBI6I/IpaTB 3aKOHbI H (bOpMyJIBI,




HCOGXOHI/IMHe JJIA eé PCUICHUA, ITPOBOAUTD paC‘léTBI H CpaBHUBATbH
MOJIY4YCHHOC 3HAYCHUC (1)I/I3I/I‘-ICCKOI\/JI BCJIIMYHUHBI C H3BCCTHBIMU

JaHHBIMHU

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh MpPU MOMOIIH
(bU3UUECKUX METOJ0B, UCTIOb3Ys ONMCAHUE UCCIICAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA

MMPOBCACHUA UCCIICIOBAHUSA, JCJIATh BBIBOAbI

1.9

NPOBOANTH OMNBITHl 1O HAOMIOJACHUIO (U3MUYECKUX SBICHUH WU
¢usuueckux  CBOMCTB  Ten:  (OpMYyITHpPOBAaTH  MPOBEpSEMBIC
IPEANONOKEHUs, COOMpaTh  YCTAaHOBKY M3  IPEAJIOKECHHOTO

060py,£[OBaHI/I}I, OIIMChIBATb XOJ OIIbITa U (bOpMyHHpOBaTL BBIBOJbI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C UCIOJIB30BAHUEM aHAJIOIOBBIX
prOOPOB U TATYNKOB (PU3NIECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEHHI ¢ y4€TOM 3a/1aHHOI a0COIOTHOM MOTPEITHOCTH

IPOBOJIUTh  MCCIEJOBAHHME  3aBUCUMOCTH  OAHOM  (U3MUECKOi
BEJIMYMHBI OT JPYrol ¢ HCIOJb30BAaHUEM NPSIMBIX H3MEPEHUN:
IUIAHUPOBAaTh MCCJIEJOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHSATH
U3MEpeHus, Cleaysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3yJIbTaThl MOJyYEHHOM 3aBUCUMOCTU B BHUJE TaOIUIl U IpadUKOB,

ACJIaTh BBIBOABI 110 pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEPEHUs  (U3UUECKUX  BEIMUYUH:
IUTAHUPOBATh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. MPENJOKEHHOW MHCTPYKUUHM, W BBIYHMCIATH 3HAYCHHUE

BCJINYHHBI

1.13

COGJ’IIOI(&TL npaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HAa HUX OIHCAHUSA, HCIOJb3Ys
3HAHUS O CBOMCTBaxX (PU3UYECKUX SBICHUA U HEOOXOIMMBbIe

(bu3HIeCcKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U MU3MEPHUTEIbHBIE
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
ANEKTPUYECKUX TIENeH C TMOCJIeA0BAaTeIbHBIM U MapajuIeIbHBIM

COCIMHCHHUCM OJICMCHTOB, pasjidasn YCJIOBHBIC 0003HaYeHHST




QJICMCHTOB JJICKTPUYCCKHUX ueneﬁ

1.16

NPUBOJIUTH TNPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOT0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUH B TIOBCEAHEBHOM
KU3HM I oOecriedeHuss O€30MacHOCTH TMpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHSI 3JOPOBBS U

cOOII0CHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Kalollel cpeie

1.17

OCYIIECTBIISATh OUCK UHGOPMAIINK (PU3UIECKOTO COJIEPKAHUS B CETU
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUNW M IYTEM CpaBHEHUS
JIOTIOTHUTEIIBHBIX HMCTOYHHUKOB BBIACIATh WHGPOPMAIUIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM

1.18

UCIONb30BaTh MpPH  BBIMOJIHEHUHM YYEeOHBIX 3a/JaHUil  Hay4dHO-
HOIYJISIPHYIO JINTEPaTypy (U3NYECKOro COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTu VIHTepHeT, BiaxeTh HpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MPpeoO0pa3oBaHus MHPOPMAIUN U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CcO31aBaTh CO6CTB€HHBIC IMUCBbMCHHBIC U KPATKHUEC YCTHBIC C006H_[€HI/ISI,
0000mass UHGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3UYECKOTO
COJIepKaHUsl, B TOM 4YHCIIe MYOJIMYHO NPEACTABIATH PE3YIbTaThI
MPOSKTHOM WJIM HWCCIIEIOBATCIIbCKON  JICATEIBHOCTH, TIPH ITOM
rpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIM MOHATUIHBIN ammapat Kypca

(bU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUEH

1.20

MIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINIECKUX
MIPOLIECCOB PaCHpPEeNsITh 00SI3aHHOCTU B TPYyIMIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/1a4aMM, CJIEAUTh 3a BBIIOJHEHUEM ILJIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JCITENBHOCTb TPYMIBI, BHICTPaUBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICVCTBHE,  TMPOSBIAS  T'OTOBHOCTH

pazpemath KOHQIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjaena 3J1eMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU CTPOEHMs BelecTBa. Macca M pa3Mmepbl
6.1
MoJsiekyl1.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
IOJIO’KEHUS MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Monenun  TBEpAOro, KUAKOrO M Ta3000pa3HOTo
6.2 cocTosiHMM BemecTBa. Kpucrammmdeckue u amopdHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKOMN
TEOpUU
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe paciMpeHne U CxKaTUE
6
Temneparypa. CBs3b TeMIepaTrypbl CO CKOpPOCTbIO
6.6
TEIUIOBOTO JIBMKEHUS YACTHULL
Buytpennss sueprust. Crioco0bl H3MEHEHHS BHYTPEHHEH
6.7
SHEPruu: TeIIonepeaaya U COBepLIeHUE paboThI
Buael temnonepenauu: TEMIONPOBOAHOCTh, KOHBEKIMA,
6.8
U3ITy4yeHUe
KonuuectBo  TemmoTsl.  YaenpHas — TEIUIOEMKOCTh
6.9
BELIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOrO OajaHca
611 [1naBrieHne n oTBEp/IeBaHNE KPUCTAIIIMUECKUX BEIECTB.
VY nenpHas TEIIIOTA MJIaBJICHUS
6.12

[TapooOpazoBanne u  KoHAeHcamus. VcmapeHue.




Kunenwue. Y,Z[GJ'IBHaH TCIII0Ta Hap006paBOBaHI/I${.

3aBHCHMOCTD TEMIICPATYPbl KUIICHUA OT aTMOC(I)epHOTO

JaBIICHUS
6.13 BnaxxHocTs Bo3ayxa
6.14 OHeprus TomIuBa. Y ieibHasl TEMI0Ta CrOpaHus

[Tpunnuner  paboTel  TeruoBbix apurateneid  KIIJ
6.15 TEIJIOBOr0 JBUTaTelid. TeIIoBhIC JBUTAaTEIH M 3alllUTa

OKpYXaIoIIe cpeasbl

3aKOH COXpaHEHUs U MPEBPAIICHUSI SHEPTUU B TETIIOBBIX
6.16

poreccax

[TpakTudeckue paboThI:

OnbITEI o OOHaAPYKEHUIO JICUCTBUS CHII

MOJIEKYJIIPHOTO TIPUTSHKCHHUS.

OnbIThl 1O  BBIPAIIMBAHUIO KPUCTALIOB TOBAPEHHOMN

COJIM WJIU caxapa.

OnbITH 110 HAOIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B,

JKUJIKOCTEN U TBEPBIX TEIL.

OrnpesienieHne TaBIeHUs BO3AyXa B OJJIOHE IITPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS

BO3/yXa OT €ro 00bhEMA U HATPEBAHUS WIH OXJIQKICHUSI.
617 [IpoBepka THUNOTE3bl JMHEWMHON 3aBUCHUMOCTH JJIMHBI

CTOJIOWKA KUJAKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPBI.

HaGnronenne m3MeHeHHsT BHYTPEHHEH SHEpruM Teja B
pe3yJibTaTe TemJIonepeaayu 1 paboThl BHEITHUX CHUII.
HccnenoBanue siBIEHUS TEIUI00OMEHa MPU CMEUTMBAaHUHI
XOJIOAHOM U TOpSYEH BOJBL.

OnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM IpHU TEIUIOOOMEHE C HAarpeThiM METaNInYeCKUM
HUJTUHAPOM.

OmnpeneneHue yieabHON TEIUIOEMKOCTH BEILIECTBA.

HccnegoBanue nmpounecca ucrapCHus.




Onpez[eneHI/Ie OTHOCUTEIHHOM BIaKHOCTH BO3ayXxa.

OHpeI[eHeHI/IC y,ZLCJILHOﬁ TCIJIOTHI IJIABJICHUS JIbJA.

6.18

®dusnueckue SBICHHUA B TPUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIPHBIC SIBICHUS B TPUPOJIE,
KpUCTaJIIbl B IpUpoJie, usinydeHue ConHla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHeTa.

6.19

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBI, IPUMEPHI
WCIIOJIb30BAaHUS KPHUCTAJIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4YNK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKUE 1 MAT'HUTHBLIE SABJIEHUSA

7.1 Onextpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiioB
B3anMmoneiictBue 3apsbkeHHbIX  Tel.  3akoH  Kysona
7.2 (3aBHCUMOCTB CHJIBI B3aUMOACHUCTBUSI 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEKIY TEJIaMu)
Onexkrpuueckoe nose. Hanpsyk€HHOCTh IEKTPUUECKOTO
7.3 nosisg. [IpuHIMN Cyneprno3unuy 3JIEKTPUYECKHUX 0N
(Ha KaueCTBEHHOM YpPOBHE)
Hocurenu »snexTpuyeckux 3apsaoB. JIEMEHTapHbIN
7.4 anekrpudeckuil 3apsan. Ctpoenue atoma. [IpoBoHuKY U
JURIIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUIECKOro 3apsaa
76 ONeKTpUueckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHHS
' AJIEKTPUYECKOI0 TOKA. MICTOUHMKHN MOCTOSHHOI'O TOKA
JeiicTBust AIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHMUYECKOE, MAarHuUTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSX U ra3ax
- Onexkrpuueckasg uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsDKEHUE
7.9 ConpoTusieHnue IIPOBOJIHHKA. Y nenpHOE




COIIPOTHUBJICHHEC BCUICCTBA

7.10 3akon OMa 11 yyacTka Lenu

ITocnenoBarenpHOE M MApajUICIbBHOE  COEIMHEHUE
7.11

IIPOBOIHUKOB

PaGoTa M MOIIHOCTH 3JIEKTPUUYECKOIO TOKA. 3aKOH
7.12

Jxoyis — Jlenua

3 DNEeKTpUYecKne LEenu U MOTPEOUTENH SIEKTPUUECKOMN

7.

sHepruu B ObITy. KopoTkoe 3aMbIkaHue

ITocrosiHHbIE MarHuThHL. B3auMoznelcTBHE NOCTOSHHBIX
7.14

MarHuToB

MarantHoe mnone. MarnutHoe mone 3eMIM U €ro
7.15

3HAa4YE€HME JUIsl )KU3HU Ha 3eMIle

16 OnpiT Dpcrena. MarHUTHOE TOJIE AIEKTPUIECKOTO TOKA.

7.

IIpuMeHeHne JIEKTPOMATHUTOB B TEXHUKE

JleiicTBE MarHUTHOrO MOJsSI Ha TMPOBOJHUK C TOKOM.

DNeKTpoJABUTaTeIb MOCTOSTHHOIO TOKa. Mcmonbp3oBaHue
7.17

ANIEKTPOJBUraTeIei B TEXHUYECKHUX YCTPOMCTBaX M Ha

TpaHCIIOpTE

Oneitel  @apages.  SIBineHune  3IEKTPOMArHUTHOMN
7.18

uHaykiuu. [IpaBsuno Jlenma

DIIEKTPOTreHeparTop. CniocoOsI MOJyYEHUS
7.19 AIIEKTPUYECKOW  DBHEpPruu.  OJEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIHH

[TpakTyeckue paboOTHI:

OnpIThl 10 HAOTIOJAEHUIO 3JEKTPU3ALUHN TEJ MUHIyKIUEH

U TIpY COTIPUKOCHOBEHHUHU.

HccnenoBanne [OEHUCTBUS OJIEKTPUYECKOrO MO  Ha
7.20 IIPOBOJIHUKU U TUDJIEKTPUKH.

COopka u mpoBepka pabOTBI dSICKTPHUECKON IenHn
MTOCTOSTHHOTO TOKa.
V3mepeHue u peryImpoBaHue CUIIBI TOKA.

I/I3MepeHHe U pCTYJIMPOBAHUC HAIIPSAKCHU.




HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO Yepes
PE3UCTOP, OT CONMPOTHUBIIEHUS PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, IEMOHCTPUPYIOLIIAE 3aBUCUMOCTD
AJIEKTPUUYECKOT'O CONPOTHUBICHHUS MPOBOJAHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOr0 CEYEeHUsI U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW — IPHU
HIOCJICZIOBATEIEHOM ~ COCIMHEHHH JBYX PE3UCTOPOB.
[TpoBepka npaBuiIa A CUIIBI TOKAa MPU HapayielbHOM
COeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOIO TOKA, MAYIIEr0 Yepe3 Pe3UCTop.
OmpeneneHre  MOIIHOCTH — JJIEKTPHYECKOTO  TOKA,
BbIJIENIIEMOM Ha pe3uctope. VccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HamnpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarouTHOIO BSaHMOHGﬁCTBHﬂ INOCTOSAHHBIX MAar"HuTOB.
N3yueHne MarHUTHOTO I0JIsl HOCTOSIHHBIX MarHUTOB MU
ux oOwvenuHeHMM U pazgeneHud. MccnenoBanue
JEMCTBUS AIIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHJIBI
B3aMMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHHs TOKa B Karymke. 3yuenue

II€I7[CTBHH MAargiuMTHOIrO IoOJisi Ha IMPOBOAHUK C TOKOM.

KoHnctpynpoBanue " H3y4YeHUE paboTsl
AJIEKTPOJBUTATEIIS. N3mepenue KITA
AJNEKTPOJBUIaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO ABJICHHUA BHCKTpOMaFHPITHOfI HHAYKIOWU:
HCCICIOBAaHUC H3MCHEHMI 3HAYCHHUSI U HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusznueckue SBJICHHUS B TMPUPOJE: DICKTPUUECKHE
ABJIEHUSI B aTtMocdepe, DIIEKTPUUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE TOJie 3eMJIH, Ipeid MOIOCOB,

POJib MAaruuTHOT'O TOJIA JJIS )KU3HHU Ha 3€M.He, TIOJIIPHOC




CHAHUC

7.22

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOIN, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK DJICKTPUUECKON DHEPIHUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTesIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIPENOXPAHUTENIN, DIJIEKTPOMArHUT, JJIEKTPOJBUraTENb

IMOCTOAHHOI'O TOKa, FTCHEPATOP IMOCTOAHHOI'O TOKA




ITPOBEPAEMBIE HA OI'D ITO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHM OBPA30BATEJBHOMN INPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHUS K NPeJIMETHBIM pe3y/ibTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PI'OC

[Tonumanne ponu  (QU3MKKM B  HAYYHOM  KapTHMHE  MMHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
U II03HABAEMOCTU SIBJICHUH IPUPOABI, O POJM 3KCIEpPUMEHTa B
¢usuke, o cucremooOpasyromeii poin (GUIMKK B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHHUKM M TEXHOJOrMi, 00 3BOIIOLMU
¢u3nUecKkux 3HAHWKH U MX POJNM B LIEJIOCTHOM €CTECTBEHHOHAYYHOW
KapTHHE MHpa, O BKJIAJ€ POCCHUMCKMX U 3apyOekHbIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHH

3HaHUS O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TeOpUn
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyath BJICHUS 110 ONIMUCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (pU3HUecKoe SIBJICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3HUECKUX SIBICHUHN
B OKpYXKAalOUIeM MHpe, BBbIIEISAS HUX CYIIECTBEHHbIE CBOWCTBA

(Mpu3HAKH)

Bnagenne ocHOBaMM MOHSATHMHOTO amnmapaTta ¥ CHMBOJHYECKOIO
s3pIKa (PU3UKKM W UCTIONB30BAHUE WX JUISA PEIICHUs y4eOHBIX 3aad;
yMEHHE XapaKTepH30BaTb CBOMCTBa Tel, (U3NYECKUE SBIICHUS H

MMpONHeCCChl, UCIIOJIb3YH (bYHI[aMCHTaJ'ILHBIC " OMIIUPUYICCKHUEC 3aKOHBI

YMeHune OnuchIBaTh HU3YYCHHBIC CBOICTBA TEII U (bH3quCKHe SABJICHUA,

UCTIONB3YST PU3HUYCCKUE BEITMIUHBI

Brnagenne ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Y4YETOM
coOIOIeHNs PaBHJI OE30MAaCHOTO TpyJa: HAOMIOACHUE (PU3MUSCKHUX
SIBJICHUIA:

YMEHHE CaMOCTOSITEJIbHO COOMpaTh HKCIEPHUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 0OOpyAOBaHMS MO MHCTPYKLHUH, ONMUCHIBATH XOJ
OTIBITA U 3aIHUCHIBATD €0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOIKI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIMUYMH:
YMEHHE IUIaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOUpAaTh
DKCIIEPUMEHTAIIBHYI0 YCTaHOBKY IO HMHCTPYKIMH, BBIYHCIATH
3HaYCHUE BEJIIMYMHBI U AHAIU3UPOBATh IIOJYUYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHON MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  DKCIIEPUMEHTAJIBHBIX  MCCIICIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpPaTh AKCIEPUMEHTAIbHYI0 YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME 1O  WHCTPYKLUUHU,  IPEICTABIATH
MOJYYEeHHbIE 3aBUCHUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, AETATh BEIBOJBI IO PE3yJIbTaTaM

HCCIICIOBAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJIENei
(MaTtepuanibHasi TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOSHUS
ra3oB, KHJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHAas MOJIeNlb aTOMHOTO fApa) U yMEHHE MPUMEHATh UX s

00BsICHEHUS] (PU3MUECKUX MPOIIECCOB

YMmenue oOBSCHATH (PU3MUECKUE TPOLECCHl U CBOWMCTBA TEN, B TOM
yucie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

HBJ'IeHHfI, (I)I/I3I/IquKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOICIIN

YMmeHue pewmarb pacu€THble 3afaud (Ha Oa3ze 2 — 3 ypaBHEHHId),
UCTIONB3YysT 3aKOHBI W (GOpPMYyJBI, CBs3bIBafonIne  (pusmyeckue
BEJIMYMHBI, B YaCTHOCTH, 3allACHIBATh KPAaTKOE YCJIOBHE 3a/ayM,
BBISIBIISITH HEIOCTAIOLINE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMBbIe I €€ pelIeHus], HUCII0JIb30BaTh CIIPABOYHbIE JTaHHbIC,
IIPOBOJUTH PAcy€Tbl U OLICHUBATh PEATUCTUYHOCTH I10JYyYEHHOI'O
3HayeHUs (U3MYECKOI BEIMUYMHBI, YMEHUE ONPENENTh pa3MEPHOCTh

(bu3n4ecKoil BEITMUMHBI, TOJIyY€HHO! NP pEIIeHUH 3a/1aun

YMeHue XxapakTepu3oBaTb IPUHLMIBI  JECHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM YHCIIE OBITOBBIX NPHOOPOB, M TPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB 10 UX OMHUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOWCTBaX (U3MUECKUX SBJICHUH M HEO0OXoauMmble (U3MYEeCcKHe




3aKOHOMCPHOCTH

10

VYMeHune UuCHonb30BaTh 3HaHMS O (U3MYECKUX SBICHUSAX B
MOBCEHEBHOM KM3HM 111 oOecrieyeHus O€30MacHOCTU  TPH
oOpamieHUn ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3JI0pOBbsi M  COOJIONEHUS HOPM
HKOJIOTUYECKOTO TOBEJCHUS B OKpY’KaloUlell cpejae; MOHMMAaHUE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHi

AJI paquOHAJIBHOTO IMPUPOAO0IIOJIE30BaHUS

11

OnbIT mMOMCKa, NpeoOpa3oBaHMA M MPEICTAaBICHUA HH(DOpMAITUH
(U3UYECKOTO COACP)KaHUS C HCIOJIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TE€XHOJIOTHI; YMEHHUE OLIEHUBATh J1OCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIlMd Ha OCHOBE WMEIONIUXCS 3HAHUM U
JOTIONIHUTEIBHBIX ~ MCTOYHHUKOB, yYMEHHE  HCIIOJIb30BaTh  MPH
BBINIOJTHEHUM YYEOHBIX 33JaHMN HAyYHO-IOMYJISPHYIO JIMTEPaTypy
(bu3NYECKOro Co/ep)KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBBIKAMU  MPEoOpa3oBaHUS
nHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JPYryl0; YMEHUE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IHCI)OpMaLII/II/I U3 HECKOJBKUX UCTOYHHUKOB




INIEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuHkeHHe. MatepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABUkeHue. CpenHss ckopocTb. Dopmyna ais
1.2 BBIUUCIICHUS CpeslHel ckopocTh: v = S/t
PaBHOMepHOE MpsMOIIMHENHOE JIBH)KEHUE. 3aBUCUMOCTh KOOPJIHMHATHI Tejla OT
BPEMEHHU B ClIy4ae PaBHOMEPHOT'O IPSMOJIMHEUHOTO ABUKECHHUS:
13 x(1) =x,+vt
I'padmkn 3aBUCHMOCTH OT BpPEMEHH [UIsI TPOEKIHUH CKOPOCTH, MPOCKIHH
MEepEMEICHUSA, IIyTH, KOOPAMHATHI TIPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBUKEHUH
3aBUCHMOCTh KOOpPAMHATHI Te€la OT BPEMEHH B Clly4ae PaBHOYCKOPEHHOIO
MPSMOJIMHEMHOTO JBUKCHUS:
2
S =v,, #T+a, = ;
2
@opmyJibl I NPOCKUUU MEPEMELIEHHS, MPOEKIUU CKOPOCTH M MPOEKIUU
YCKOPEHHMS ITPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JIBUKEHUH:
1.4 5. () =y, -t+a, L,
2
Ur('f) =Upy T4, L,
a.(f) =canst,
U:I: - U-_I: =2a.s,
I'padmkn 3aBUCHUMOCTH OT BPEMEHH I MPOCKIUH YCKOPEHUs, MPOCKIIHH
CKOPOCTH, TPOEKIMH MEepEMEUICHUs], KOOPAWUHATBI IPU PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBobOogHoe magenune. PopMyIibl, OMKUCHIBAIONINE CBOOOJHOE MaJeHUE Tela o
1.5 BepTUKAINU (JBMKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTHU
3emnn). ['paduku 3aBUCHMOCTH OT BpeMEHHU s NPOEKUUU YCKOPEHHS,




MMPOCKIOHU CKOPOCTH W KOOPAWHATHI IIpHU CBO6OI[HOM nmaacHuu TCjaa 110

BEPTUKAIIN

CKOpoCcTh pPaBHOMEPHOTO [IBIDKEHHUS Tela MO OKpyxkHocTu. Hampamnenue
CKOPOCTH.
dopmyna A BBIYHUCICHHUS CKOPOCTH uepe3 PaanyC OKPYKHOCTH M TEepUO]
oOparieHus:

2mR

T

LlenTpocTpeMuTenbHoe yckopeHue. HampapieHue LIEHTPOCTPEMUTEILHOTO

yckopenus. Dopmyra sl BBIYUCIEHUST YCKOPEHHUS:

1.6
2
_
a, = R
®dopmyiia, cBSI3bIBaIOIIAs IEPUOJ M YACTOTY OOpaleHHUs:
V= .
/8
Macca. [TnotHocTs BemecTBa. @opMyina sl BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurnHa. ClokeHue cuil
1.9 SBnenue unepuuu. [lepBeiii 3akoH HeroToHA
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBieHHOCTbh BEKTOPa YCKOPEHUS Tejla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 Fygi==Tpa
1.12

TpeHI/IC IIOKOA U TPCHUC CKOJILKCHUA. q)OpMy.]'Ia JJI1 BBIYHUCJICHHA MOAYJISA CHUJIbL




TPCHUSA CKOJIbXKCHUA:

Frp =n-N

1.13

Hedopmanust Tema. Ynpyrue u Heynpyrue aegopMmanuu. 3aKkoH yIpPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TITOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -1,
Figg 2172
R
Cuna TspKecTH. Y CKOpeHHe CBOOOTHOTO Ta/IeHHs.
®dopmyna 1S BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3U noBepxHocTH 3emiu: F = mg.
JIBmxenue mnanet Bokpyr Connua. IlepBas kocmMudeckast CKOpOCTb.

HesecoMocTs u neperpysku

Nmmynse Tena — BekTopHas pu3ndeckast BeTudrHa.
D=mo

Nmnynsc cuctemsl tei. M3Menenue ummyibsca. IMInyasc cuiibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JJIS1 3aMKHYTOI>'I CHUCTCMBI TCII:
p=nyU +m,U, =const

PeakTuBHOE IBHKEHME

1.17

Mexanuueckast pabora. @opmyia 15 BEIYUCICHUS paOOThl CUIIBL:

A=Fsoosct

MexaHudecKas MOIIHOCT:

1.18

Kunernueckas u MOTCHIMaJIbHAsA SHECPIrusi. (DOpMy.TIa JJIs1 BBIYHMCIICHUS

KHHETHYSCKOM OHCPTHUHU:




2

-
A

TeopeMa 0 KHHETUYECKOM OHCPIUH. <D0pMyJ1a JJIA BBIYUCIICHUA HOTeHI_II/IaHBHOﬁ

OHEPIruu TCja, MOAHATOIO

HaI 3eMIEN:

E _ =megh
P =

Mexanudeckas SHEpTHUs:

EZE,&"'EP

1.1 o
9 3akoH COXPAaHCHUA MCXAHUYICCKOU SHCPIUH. q)OpMYJ'Ia AJId 3aKOHAa COXpPaHCHUA

MEXaHUYECKOI HEpruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

HpeBpameHHe MEXaHHYeCKOU OHEPIHHU IPU HAJIMYUU CHIIBI TPCHUS.

[TpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Pergar. Momenr cuiel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0

[ToaBuxubIN 1 HeOABUXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,

1.20

n= Anonesaa
“j-aarpaqan:aaz

JlaBienue TBEpIOrO TEINIA.

@opMyia 11l BBIYMCIICHHS TaBJICHUs TBEPIOTO Tea:

=
P=g-

o1 JlaBnenue raza. ATMmocdepHoe J1aBiieHHUE.
FI/IILPOCTaTI/I‘-ICCKOC AABJICHUC BHYTPH KUIKOCTH.

CDopMyJIa JJI BBIYUCJIICHUA OaBJICHUA BHYTPH ) KUAKOCTU!

p=pgh+p_,

1.22 3akoH [lackans. ['mapaBnuueckuii npecc

1.23 3akoH Apxumena. Popmyna g ONPEIEICHHUS BBITAIKUBAIOLIEH CHIIBI,




HeﬁCTBYIOHleﬁ Ha T€JIO, HOFp}I)KéHHOC B JXUAKOCTH UJIN T'a3:
F_i_I;m. = ng

Vcnosue mnaBanwus tena. [InaBanue CyZI0B M BO3YyXOIlIaBaHUEC

Mexanudeckue KojieOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJeOaHUM.

®opmyiia, CBA3BIBAIOIIAS YACTOTY U EPUOJT KOJIeOaHuil:

1.24
Vv = L
i &
125 MareMaTtnueckuii M IpYyKUHHBIA MaATHUKU. lIpeBpamienue sHepruu npu
' K01€0aTeIbHOM ABUKEHUHA
1.26 3aryxatomue KonebaHus. Bernyxnennsie konebanus. Pezonanc
Mexannyeckue BoJiHBIL. [IposiosibHBIE M MONEpeyHble BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb PAaCIPOCTPAHEHUS BOJIHBI:
1.27
Ah=uv-T
128 3Byk. I'poMKOCTh M BbICOTa 3Byka. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TPaHMLE
' IByX cpell. Hppa3Byk U ylIbTpa3Byk
Ipaxmuueckue pabomul
W3mepenue cpeaHel IMIOTHOCTH BEIIECTBA; apXUMEJOBOM CHIIBL, >KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKEHHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHUs OpycKka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Npu ABMKEHHUHM [0 HAKJIOHHON IUIOCKOCTH;, YacTOThl WU
nepuoAa KoyieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH TPYKUHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOLIETO Ha pbIYar;
paboThl CHJIBI YNPYTOCTH MpPH MOABEME Tpy3a C MOMOIIBIO HETOABHKHOTO
199 0710Ka; paboThl CUIIBI YIPYTOCTH MPH NMOABEME I'py3a ¢ HOMOIIBIO HOABHKHOTO

Omoka.

HccnenoBanue 3aBUCMMOCTH apXHMMEIOBOM CHJIBI OT 00BEMaA MOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI
OT MACCHI T€JIa; CUJIbl TPCHUA CKOJIB)KCHUSA OT CUJIBI HOPMAJIbHOI'O JaBJICHUA U OT
poJla TOBEpXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B MPYXKHHE, OT CTEIECHU
nedopMaliu MpY>KUHBI, YCKOPEHUsT Opycka OT yIiia HakJIOHA HAIMpaBJISIONICH;
nepuoa (4acToThl) KoseGaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; NEpUoAa
KOJICOAHUH MPY)KMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;

HCCJICOJOBAHNEC HC3aBUCHUMOCTU IIEpHOOA KoJIcOaHHMI HHTSHOTO MAasSTHHKA OT




Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

Qusuueckue sA6nenus 6 npupode: TIPUMEPbl ABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOLIE U

TEXHUKEC, TMPUIHUBBI W OTJIHBbBI, ABHXCHUC IIJIAHCT ComHeuHOM CHCTEMBI,

130 PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(epHOr0 JaBJEHWsS Ha >KUBOW OpPraHW3M, IUJIaBaHWE PbHIO, BOCIPHUSATHE
3BYKOB KMBOTHBIMH, 36MJIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea.: CUUJOMETP, NATYUKU TMOJOKEHHS, PACCTOSHUS U
YCKOpPEHUS, JAUHAMOMETp, WOMAIIWIHUKH, PaKeThl, pbIYar, TMOABUKHBIM U

131 HEMNOJIBWKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIOTNECS] COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUM  CTPOECHUS

2.1 BemecTra. Monenu TBEPAOTo, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannudeckue u amop¢Hbie Tena

55 JBwxenne wyactun BemectBa. CBS3b CKOPOCTHM JABMKEHUS YacTHI[ C

. Temneparypoii. bBpoyHoBckoe nBmkenue, muddysus

23 CMaunBaHUe U KaUJUISIPHBIE SBJICHUS

24 TemioBoe paciiupeHHe U cKaTue

2.5 TemnnoBoe paBHOBecHE

"6 Buytpennss sHeprus. PaGora u Temiomnepenada Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHN

2.7 Buel Teruionepenaun: TeIIONPOBOIHOCTb, KOHBEKIMS, U3TyUYCHUE
HarpeBanne wu oxnaxnenue Ten. KoaumyecTBO  TEmoThL. Y enbHas
TEINIOEMKOCTD:

2.8 ; :
QO=cm\t,—1)
3aKOH COXpaHEHHUs JHEPrUM B TEIUIOBBIX Ipolleccax. YPaBHEHUE TEIIOBOIO
OanaHca:

29

Q1_Qg +..=0




I/IcnapeHHe U KOHICHCAIus. HN3meneHnue BHYTpeHHCﬁ OHCPIrur B IIPOHECCC

HUCMApCHHUA MW KOHACHCAIIUU. Kunenue KHUAKOCTH. yILCJ'ILHa}I TCIIJIOTa

210 napoo6pazoBanus: L = O/m
2.11 Brnaxxnocts Bo3iyxa
[InaBnenne u Kpucrammzauus. V3MeHeHHEe BHYTPEHHEW DSHEpPruM INpH
IJIAaBJICHUU U KPUCTAIUTM3AIMH. Y IeTIbHAS TEIJIOTa IUIABJICHHUS:
2.12
2=2
m
BryTpeHnHsis sHeprusi cropaHus TOIUTMBA. Y ebHas TEIUIOTa CropaHus TOTUIHBA!
2.13 q=0/m
2.14 [TpuaIMIEI paboTh! TeroBbIX ABurareneil. KI1J] TeroBoro nBurarens
IIpaxmuueckue pabomul
N3mepenne yaenpbHOM TEMIOEMKOCTH METAUTMYECKOTO NUIUHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (UKCUPOBAHHOM
Maccbl, B KOTOPYIO OIIyIIEH HAarpeThld IIMIMHIAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThIM ILWJIMHIPOM, IOCIEe OMYCKaHHs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
iaBieHuss Jnpaa. VccnenoBaHue W3MEHEHUsT TeMIlepaTypbl BOJBI  IPH
Pa3MYHBIX YCJIOBHUAX; SBICHUS TEIJIOOOMEHA MPU CMENIMBAHUHM XOJOJHOU H
ropsiueii BOJbI; IpoIiecca NCIapeHust
Qusuyeckue sa61eHUs 8 Npupooe. TIOBEPXHOCTHOE HATIKEHHE M KalUJUISIPHBIC
2.16 SBJICHUSI B MPUPOJE, KPUCTALIBI B Npupojae, uznydenue CoJHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KalnwIIsipbl, IPUMEPHI UCTIOIB30BaHUS KPUCTAILIOB,
517 KHUJKOCTHBIM TEPMOMETp, NAaTYUK TeMIIepaTyphl, TEPMOC, CHCTEMa OTOIUICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETpP, MapoBasi TypOWHA, NBUTATEllb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpuzanus Tei. J[Ba BUaa 3JIeKTPUYECKUX 3aps 0B
3.2 B3anmoneiictBre 3apskeHHBIX Tell. 3akoH Kyiiona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa




BHCKTpI/I‘{eCKOC ITOJIC. HaHpﬂ)I(éHHOCTB QJICKTPHUYCCKOI'0  I10JIA. HpI/IHHI/IH

3.4
CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu »snexrpudeckux 3apsaoB. JleMCTBUE 3IIEKTPUYECKOrO IIOJISL HA
aneKTpudecKkue 3apsaapl. [[pOBOMHUKY U ANDIIEKTPUKHU
[TocTosAHHBIN IEKTpUYECKHU TOK. JeicTBUS neKTprudeckoro Toka. Cuia Toka.
Harnpsoxenue.
3.6 I=q/t,U=A4/4
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE!
3.7 R = pl/S
18 3akoH Oma a5 yyactka snekrpuyeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
- TT—F7 ATT - _ 0
3.9 [TapamienpHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=I+1I;R=—.
ST B 2
CMelIanHbIE COEIMHEHHS IPOBOAHUKOB
PaboTa u MmomHOCTH 2nekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
2
3.11 Q=I"-R-t
312 OneiT Opcrena. MarnuTHoe mojie NpsSMOro MNPOBOJHUKA C TOKOM. JInHHMH
MarHMTHON MHIyKLIUU
3113 MarsutHOEe 10JI€ IIOCTOSIHHOIO MArHuTa. B3auMoIeHWCTBHE IIOCTOSHHBIX
MarHuToB
3.14 JleficTBre MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SBneHue 3neKTpoMarHuTHON uHyKuuu. [lpasuino Jlenua




Ipaxmuyeckue pabomul

H3mepenne  SIEKTPUYECKOTO  COMPOTUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PA0OTHI AIEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopsl, JamMIouka), OT HaMpsKEHUSI Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

310 COIIPOTHBIICHUSI OT JUIMHBI IPOBOJHMKA, IUIOIAAN €ro IMONEePEeYHOro CeYEeHUs U
YAEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiia JUIsl JIEKTPUUYECKOTO HAIPSKEHHs IPU MOCIeA0BaTEIbHOM
COEIMHEHUM NPOBOJHUKOB; IpaBWa JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IIpU
napajuIeIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6neHUs 6 npupooe: DIEKTPUUECKUE SBJIEHUS B arMocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE MoJie 3eMJIH, Apeid MOII0COoB,
POJIb MAarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMile, MOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3SIEKTPOCKON, aMIepMeTp, BOJIbTMETP, peocTart,
CUETUYMK  DJIEKTPUYECKOM  SHEPruM,  DJIEKTPOOCBETHTEIbHbIE  MPUOOPHI,

3.18 HarpeBaTelbHbIE ANIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHE
NPEJOXPAHUTENH, DJICKTPOMATHUT, D3JEKTPOJBUTATENb IOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 371eKTpoMarHUTHBIX BOJIH

3.20 JIyueBas monens cBera. [IpsmonnHeiHOe paclIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaino

3.22 IIpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus ceera

394 JInnza. Xon nydeir B nuH3e. DoKycHOE paccTosHME JIMH3BIL. OnrTudeckas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontudeckas cucrema. Onruyeckue npudopsl
Ipaxmuueckue pabomul
M3mepeHue OnTHYECKOW CHIIbl coOuparolei JuH3bI; (OKYCHOIO PACCTOSHUS
cobupatomeid JUH3BI (IO CBOMCTBY paBeHCTBAa pa3MEpoB IpeaMeTa |

396 M300pakeHHs, KorJa MPEAMET PacIloioKeH B JBOMHOM (POKyCe), TOKa3aTels

MPEJIOMJICHUS CTEKJIA.
UccnenoBanue cBoiCTBA M300pakKeHUS, TIOTYYSHHOTO C MIOMOIIBIO COOMPAFOIIIEH
JUH3bI, W3MEHEHUs (OKYCHOTO PpACCTOSIHUS JBYX CIIOKEHHBIX JIMH3,

3aBUCUMOCTH YTJia OPCIIOMJICHHA CBCTOBOI'O Jiy4da OT yIJld MaACHHA Ha I'PAHUIIC




«BO3AYX — CTCKIIO»

Duszuveckue s6neHUs 6 npupode: 3aTMCHHUA COJ'IHLIa u .HYHBI, oBETa TCII,

327 OIITHYECKUE sIBIIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
328 Texnuueckue ycmpoticmea: OYKH, TIEPHCKON, (oToamnmnapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBLBGIE ABJIEHUA
il PannoaktuBHOCTh. Anb(a-, OeTa-, raMma-u3nydeHus. Peaknuu anbda-u Oera-
. pacnaga
4.2 OmnebiThl Pesephopaa o paccesnuto anbda-yactull. [InanerapHas Mojens aroma
4.3 CocraB aromHoro saapa. M3oromnsl
4.4 [Tepuon nonypacnazia aTOMHBIX s7ep
4.5 SInepHble peakuuu. 3aKOHbI COXPaHEHUS 3aps0BOT0 U MacCOBOTO YHCEI
Qusuueckue s6leHuUs 6 npupode. eCTECTBEHHBIH paTUOaKTHBHBIA (OH,
4.6 KOCMHYECKHE Jy4YH, paJHOAaKTUBHOE W3JIy4YeHHUE TMPHPOTHBIX MHUHEPAJIOB,
JieficTBUE paMOaKTUBHbBIX U3IyYEHUN Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAUBUIYAIbHBIN TO3UMETp, KaMepa

BuiibcoHa, sinepHas SJHepreTuka




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

. duzuka: 7- kjmacc: 0a30BbIM ypoBeHb: yueOHUK, 7 kmacc/ Ilepermkun .M.,
NBanoB A.U., Axunoneproe obmectBo «M3natenberBo «IIpocBenienue».

. @usuka: 8-i1 kimacc: 0a30BbIM ypoBeHb: ydueOHuk, 8 kiacc/ Ileppiukun M. M.,
WBanoB A. U., AkunonepHoe o6mectBo «M3natensctBo «IIpocemenuer»

J @usuka: 9-i kmacc: 0a30BBIA ypoBeHb: yueOHUK, 9 kiacc/ Ilepsimkun M. M.,
I'ytauxk E. M., UBanoB A. U., IletpoBa M. A., AxuuonepHoe obmiectBo «M3maTenbcTBo
«IIpocBenienue»

. B.W. Jlykammuk, E.B. UBanoBa. CoopHUK 33124 110 pusnke 7-9 Kiacc
METOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA

J Mapon A.E., TTozoiickuii C.B., Mapon E.A. ®usuka. COOpHUK BOIIPOCOB U 33/1a4.
7 xnacc

. Mapon A.E., Maposn E.A. ®u3uka. 8 knacc. Jlu1akTuyecKkue MmaTepuasbl.

J Mapon A.E., TTozoiickuii C.B., Mapon E.A. CoopHHK BOIIpOoCcOB U 3a1a4. Ou3nKa.
9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HOC Mos mxomna: https://myschool.edu.ru



https://myschool.edu.ru/

[Ipunoxxenue 1

®opmbl yueTa padouyeid NporpaMMbl BOCIIUTAHUS

Pabouass mporpamMma BOCIHTaHHUs pEaTU3yeTcss B TOM YHCIE M uepe3
UCTIOJb30BaHUE BOCIMTATEIIBHOTO TOTEHIIMANa YpPOKOB (m3mku. DTa padbora
OCYIIECTBIISIETCS B CAEAYIOMUX (hopMax:

[ToOyxnenue oOywarommxcsi coOM0AaTh Ha YpOKE OOLICTPUHSTHIC
HOPMBI TIOBEJICHMS, TpaBWja OOIICHHWS CO CTApIIUMHU (T€IaroTHYECKUMHU
pabOTHUKaMHU) W CBEPCTHUKAMH (OOydYarOMIMMHCS), TPUHIAIBI y4eOHOMN
JTUCITUTUTHBI 1 CAMOOPTaHU3aIINH.

—  IlpuBneueHne BHUMaHHS OOyYAONIMXCS K IIEHHOCTHOMY AaCIIeKTY
M3y4aeMbIX Ha ypOKax MPEIMETOB, IBIICHUN, COOBITHI Yepes:

—  JIGMOHCTpAaIyio  OOy4aromuMcsi TMPUMEPOB  OTBETCTBEHHOTO,
TPa)XTaHCKOTO MTOBEICHNUS, TIPOSBICHHS YETOBEKOTIO0MS 1 0OpOCepAeYHOCTH

—  oOpanieHrne BHMMaHHUS Ha HPABCTBCHHBIC acCHEKThl HAyYHBIX
OTKPBITHIA, KOTOpPHIE HW3y4YalOTCS B JaHHBIH MOMEHT Ha YypOKe; Ha SPKHUX
nesiTeNiell KyJIbTypbl, YICHBIX, IIOJIUTUKOB, CBSI3aHHBIX C H3yYaeMbIMU B JTAHHBIN
MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIH B

pa3BUTHE HAIllel CTPaHbl H MHUpPa, HAa JOCTOWHBIC TIOIPAKAHUS TIPUMEPHI
WX KU3HU, HA MOTHBBI UX ITOCTYITKOB;

—  HUCTIOJIb30BaHHWE Ha YpOKax WH(OpMAInu, 3aTparuBaroNIe BaKHbIC
COIMAJIbHBIE, HPABCTBEHHBIC, STUIECKUE BOITPOCHI

Hcrnonp30oBaHre BOCIUTATEIBHBIX BO3MOYKHOCTEH COEpKaHUs yIeOHOTO
npeaMera it GOpMUPOBAHUS Y OOYYAIONIUXCS POCCHHCKUX TPATUITMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIHMOKYJIBTYPHBIX IICHHOCTEH Uepe3 Moa00p
COOTBETCTBYIOIIIMX TEKCTOB JUIA UTCHHS, TMPOOJEMHBIX CHUTYallMd IS
00CYyKJIEHUS B KJ1acce

NuumuupoBanue  0OCYKIEHWH, BBICKa3bIBAaHUH  CBOETO0  MHCHHS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHONICHHUS K W3y4aeMbIM COOBITHSIM,
SIBIICHUSIM, JTUTIAM.

Bxirouenue B ypoK UTPOBBIX MPOIEAYP, KOTOPBIE TIOMOTAIOT MOJEP>KaTh
MOTHBAIMIO 00YYAIOMUXCS K TMOJYYCHUIO 3HAHWM, HATKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHONICHWA B  KJAcce, IMMOMOTAIOT  YCTAHOBJICHUIO
no0OposkenaTenbHOU aTMOC(hephl BO BpeMs ypoKa.

[IpumeneHnre Ha YpOKe HHTEPAKTUBHBIX (POPM pabOTHI, CTUMYIIUPYIOITUX
MO3HABATEIbHYI0 MOTHUBALIMIO 00YJarOIINXCS.

[Ipumenenne TpPyNmoBOW pabOThl WM pabOTBl B TMapax, KOTOPBIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJHOW paOOTHI U B3aMMOJICHCTBHIO C
JIPYTUMU 00yYarOIIIMHCS.

Bre16op u ucnonp30BaHHE HA YpPOKax METOAOB, METOJIUK, TEXHOJOTHH ,
OKa3bIBAIOIINX BOCIMTATEIIFHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBHH C
BOCIIMTATEIHHBIM UICAJIOM, IIEJIBIO M 3a/1a9aMH BOCITUTAHHUS.



NannuupoBanne © NOAAEPKKA HCCIENOBATEIBCKOU JEATEIbHOCTH
IIKOJIBHUKOB B ()OpME BKJIIOYEHHS B YPOK Pa3IUYHBIX HCCIEIOBATEIbCKUX
3aJlaHul, 4YTO JaeT BO3MOXKHOCTh OOydYaromMMcsl MPHOOPECTH HaBBIKU
CaMOCTOSITENIbHOTO PEIIEHUsI TEOPETUYECKOM MpOoOJIeMbl, T€HEPUPOBAHUS U
oopmiieHHsI COOCTBEHHBIX THIOTE3, YBAXKUTEIBHOTO OTHOLICHHUS K YYXUM
uaesM, MyOJINMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHUS M OTCTaWBAHUSA CBOECH
TOYKH 3PEHHUS.

VYcTaHOBIEHHE  YBAXKUTEIBHBIX, JIOBEPUTEIBHBIX, HEPOPMAIBHBIX
OTHOLICHUM MEXIYy YUYUTEIEM M YYEHUKAMH, CO3JaHME Ha YypOKax
SMOIIMOHAIIEHO-KOM(OPTHON CpEbl.
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