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[Tporpamma mno ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero 0O0pa3oBaHMs COCTaBJICHA
Ha OCHOBE TMOJIOKEHHWH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM
YPOBHE OCHOBHOW 00Opa3oBaTeIbHOM MporpaMmsbl, mnpeacTtaBieHHbIx B PI'OC
000, a Ttakxe c yu€toMm (enepanbHO paboyeil MmporpaMMbl BOCHUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3aLMI0 U3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3y4CHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEIMETHOTO COJACp)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBISETCA  CHUCTEMOOOPA3ylOIIMM JJsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE TMPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHUHY MHpa,
npenocTaBiseT HauOosiee siCHble OOpa3lbl NPUMEHEHUS HAydyHOro METOo/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEAINOJAraeT OBJAJCHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JUISI TIOTYYCHHSI BHIBOIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00111€00pa30BaTEbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEeHHIO B 3TOM HaIIPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (U3UYECKUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBOAUTCS 238 yacoB: B § kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK6.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM  CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILIONIPOBOJAHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BrnaxHocTts BO3myXa.

OHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmrogeHue 6poyHOBCKOTO JBHKCHUSI.

2. Habmonenue nuddysun.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHre TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue naBleHusi raza Mnpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIaXKICHUH.

6. IlpaBuna usmepeHus TemMnepaTyphbl.

7. Buael Tenonepenayu.

8. OxJjaxaeHue Npu COBEPIICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HabnrogeHue KUneHus.



12. HabnrogeHue nocTosHCTBA TEMIEPATYpPhl IPU TUIaBICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca ucnapeHus.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKux 3apsjoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSIX U Ta3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nend. [locnepoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarautHoe mnoJjie 3JIEKTPUYECKOro Toka. llpumenenue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DNEeKTpOJBUIaTENlb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJIOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue gaBiaeHUs 3IEKTPOMArHUTHOM UHAYKIIVH.

. OnbiTel @apages.

. 3aBUCUMOCTh HamNpaBJ€HUS HWHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnvie pabomul u onvimeal.
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OneiTel MO HAOMIONCHUIO DOJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3MepeHue U peryampoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 PE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUS U MaTepHalIa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MAPAJIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS TOCTOSHHBIX ~ MAarHUTOB TPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aHMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJjCHUS TOKa B
KaTyIIKeE.

N3ydenne neicTBUsI MAarHUTHOTO MOJISl HAa TPOBOAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.

paHCHH BCCX U3BCCTHBIX BUAOB OHCPI'NH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yyenue ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro 00Opa3oBaHUS HANpPABJICHO HA JOCTHKEHUE JIMYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.
B pesymbrare w3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromierocs OyayT
c(hOpMHUPOBAHBI CIEIYIONIUE JIMYHOCTHBIE PE3YIbTATHl B YACTH:
e 1) MaTpMoTHM4€CKOro BOCIIMTAHUA:
e — MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN (PU3MUECKON HAYKH;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:kKIaHCKOI0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
e — TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOILIECTBEHHO 3HAYMMBIX M 3TUYECKHUX MPOOJIEM, CBSI3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (QU3UKH;
e — OCO3HaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIIMIIOB B I€ATEIbHOCTH YYEHOTO;
e 3)3CTeTHYeCKOro BOCIIUTAHMS:
e — BOCHpPHUATHE ICTETUYECKUX KauyecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
e 4) HEHHOCTU HAYYHOI'0 MO3HAHMS:
e — OCO3HAaHHE LEHHOCTH (PU3MYECKOM HAYKHM KaK MOILIHOTO HWHCTPYMEHTa IO3HAHWUS MHpA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUI, BAJKHEUIIIEN COCTABISAIOMIEN KYJIbTYpPHI;
e — pa3BUTHE HAY4YHOM JIFOOO3HATEILHOCTH, HHTEPECA K UCCIE0BATENBCKOM AESTENbHOCTH;
e 5) popmupoBaHus KYJbTYPbI 310POBbS U SMOLNOHAIBHOTO 0JIATONOJIYYHUS:
e — OCO3HaHHE ILIEHHOCTH 0€30MacHOro oOpa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTU MpaBUII

0e30macHOro MOBEJEHUSI Ha TPAHCIOPTE, HA JOPOraxX, C DJICKTPUYECKUM M TEIJIOBBIM OOOpPY/IOBAHUEM B JIOMAITHUX
YCIOBUSX;



— c(OpMUPOBAHHOCTh HaBblKa pe(JIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOIro K€ IpaBa y JAPYroro
YEJIOBEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— aKTUMBHOE y4YacTHE€ B PELICHHWU MPAKTHYECKUX 337ad (B paMKax CeMbH, 00pa30BaTEIbHON OpraHU3alHH, TOpoJa,
Kpasi) TEXHOJIOTUYECKOW U COLMaIbHON HAMPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NMUECKUX 3HAHUI,

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO POPECCHA, CBA3AHHBIX C (PU3UKOM;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUSA:

— OpUEHTalUsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM M7 peleHus 3aJad B O0JIaCTU OKpY)KAIOIIEH Cpenbl,
IJIAHUPOBAHMSI IOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpeabl;

— OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U MMyTEH UX PELICHMUS;

8) ajanTanuu K M3MEHAIIUMCS YCJIOBUSIM CONMAJIBLHON M IPUPOIHOI Cpeabl:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUU HCCIEIOBAHUN U MPOEKTOB (PU3MUECKON HaNpaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUAM JAPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO ACSTEIbHOCTD;

— TOTPeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUW, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHSITHUSA, THIIOTE3bl O
(puznyecKkux 0ObEKTaX U SIBICHUSX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (PU3UKHU;

— IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHMIA;

— CTpPEMJICHHE aHAJIU3UpOBaTh W BBIABIATH B3aUMOCBS3U MPUPOJbI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

— OLIGHKa CBOUX JIEHCTBUI C yUETOM BIIMSHUS HA OKPYKAIOILYIO CPEY, BO3MOXKHBIX INTOOATBHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI



B pe3ynpTaTe 0OCBOEHHS MpOrpamMmbl Mo (pu3uke Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus y 00ydaromerocs OyayT
copMUPOBaHbI MeTanpeJIMeTHbIe Pe3yJbTAThl, BKIIOYAIONIME MO3HABATEIbHBIC YHUBEPCAIbHBIEC yueOHbBIE ICHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAJIbHbIE YUEOHbBIE JCHCTBUS, PETYJIATHBHBIE YHUBEPCAIbHbIE YUEOHbIE ACHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJlacCU(UKAIIMK, OCHOBAHUS JJis1 000OIICHUS U CPABHEHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEUUST B paccMaTpuBaeMbIX (akTax, JaHHBIX U HaOIIOJICHUSX,
OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;

BBISIBIISITH IPUUMHHO--CJICJICTBEHHBIE CBSI3U NIPU U3YYEHUU (PU3NYECKUX SIBJICHUI U MPOIECCOB, JIeJIaTh BHIBOJBI C
WCIIOJB30BaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOUECHHH, BBIJBUTAaTh TUMOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYHH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCO0O perieHus: yueOHOU Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKMX BapUAHTOB
perieHusi, BLIOOp HanboJiee MOAXOASAIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

TIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI YKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SABJICHUS,

OIICHMBATh Ha MPUMEHUMOCTb W JOCTOBEPHOCTh HH(OpPMAIMIO, TOJYYECHHYI0 B XOJE HCCIEIOBAHUS WIH
IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUST U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJCHUS, OIbITA,
WCCJICJIOBAHHS,

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (PU3WYECKUX TMPOIECCOB, a TaKXKE BBIJIBUTATh
MPEANOJI0KEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:



MIPUMEHSTh PA3JTMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE W OTOOpEe MH(POpMAIUUA WM JAHHBIX C
y4ETOM MPEIJIOKEHHON yueOHOM Pu3nUecKoi 3a1auu;

aHANMM3UPOBaTh, CHCTEMATH3UPOBAaTh MW HWHTEPIPETUPOBATH WHOOPMAIMIO Pa3IUYHBIX BHIOB U (Hopm
NIPEICTABJICHNUS,

CaMOCTOSITENILHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY MpeAcTaBleHUS WH(DOpPMAIMKA ¥ WILTIOCTPUPOBATH pEIIacMbIe
3aJ1a4u HECJIIOKHBIMHU CXEMaMH, TUarpaMMaMu, HHOU TpaduKoil 1 nX KOMOWHAITUSIMH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B X0JI¢ 00CYXXJICHHS Y4eOHOTO MaTepuaja, pe3yJIbTaToB JIaAOOpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCHI 11O
CYIIECTBY OOCYXKJaeMOil TeMbl W BBICKAa3bIBAaTh HJEH, HAIlEJICHHbIE Ha pelieHHe 3adayd WU IOoJJIep)KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTaBIISATh CBOM CYXACHUS C CYKICHHSAMHU JPYTUX YIYACTHUKOB IHAJIOTa, O0OHAPYKHBATh PA3IUINE U CXOJCTBO
TIO3UIINI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABIIATh PE3YIbTAaThl BBITTOJTHEHHOTO (PHU3MYECKOTO OIbITa (IKCIEPUMEHTa, HCCIICIOBAHMS,
MIPOEKTA);

MMOHMUMATh W WCIIOJIB30BaTh MPEUMYIICCTBA KOMAHAHOW M WHIWBHIYATbHOW PaOOTHI NIPH PEIICHHH KOHKPETHOMN
(bu3nyeckoi mpoOaemMsl;

MPUHUMATh I[€JIM COBMECTHOM JESATEILHOCTH, OPraHU30BBIBATH JICHCTBUS MO €€ JOCTIKCHHUIO: PacHpeacisTh
posH, 00CYXIaTh IIPOILIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAsl KAUECTBEHHOTO PE3yibTaTa 10 CBOEMY HAIPaBJICHUIO M KOOPAUHHUPYS
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJIaJa B OOIIMI MPOMYKT IO KPUTEPUSIM, CaAMOCTOSITEIBLHO C(POPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYalHsIX, TPEOYIOMUX AT pereHus: GU3nuecKuX 3HaHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JAaX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE, IPUHATUE PELIEHUS B TPYIIIIE,
NPUHATUE PELICHUN TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelleHHus (U3MUECKON 3aJauyd WM IUJIaHa HCCIENOBAaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATH IIpejlaraéMble BApUAHTBI PELLCHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJ€KBaTHYIO OLIEHKY CUTYallMU U MPEAJIarath IiaH €€ N3MEHEHUS;

OOBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHHSI) pe3yJIbTAaTOB JAEATEILHOCTH, J1aBaTh OILICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YMCJIE B XOJI BBINOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WIH
MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIUXCS CUTYallUd, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CHOopa WM JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI,
HaMEPEHUS U JIOTUKY JIPYToro;

MpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPH pelieHuH (PU3NUeCKuX 3ajay Wik B YTBEPKICHUSIX HA HAYUYHbIC TEMBI U
TaKo€ K€ MPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00ydyenus B 8 kiacce nmpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxkaTh C(HOPMHUPOBAHHOCTH
y 00y4Yarommxcs YMEHUM:

MCMOJIb30BaTh TOHATHUS: Macca M pa3MeEpbl MOJIEKYJ, TEIUJIOBOE JABWKEHUE AaTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE W amMOp(dHBIE Tela, HACHIIEHHBIM M HEHACHIIIEHHBIN Tap, BJIAKHOCTh
BO3/yXa, TEMIIEparypa, BHYTPCHHS SHEPrus, TEIUIOBOM JIBUTATElb, 3JIEMEHTAPHBIA JJIEKTPUYECKHMN 3aps,
AIEKTPUYECKOE TOJIE, IPOBOAHUKHU U TUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pa3nuuaTh SBJICHHS (TEIJIOBOE pACUIMpEHUE M C)KaTue, TeIJIonepenaya, TEIJIOBOE PaBHOBECHE, CMAaudKBaHMUE,
KaMWUISIpHBIC SIBJICHUS, WCTApEeHHWe, KOHACHCAIWs, IUIaBJIeHHWEe, KpUCTAIu3anus (OTBEpIeBaHUE), KHUIICHHE,
Teruionepeaavya (TEeIIONpPOBOIHOCTb, KOHBEKIHUS, HM3IYYCHUE), IJIEKTpU3alMs TeJ, B3aWMOJCWUCTBUE 3apsioB,
JEHUCTBUS DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, DJICKTPOMAarHUTHasi MHIYKIMS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IECMOHCTPUPYIOIINX JaHHOE (PH3NIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3MYECKUX SBJICHUNA B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (pu3ndeckue
SIBJICHUSI B MPHUPOJIC: TOBEPXHOCTHOE HATSXKEHUE W KalWJULSIPHBIC SIBIICHUSA B MPUPOJE, KPUCTAIIBI B MPHUPOJIE,
uznydyenne CoJHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKUE SIBICHUSI B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Jpeid
TIOJTFOCOB, POJIh MAarHUTHOTO TIOJISI JJIS J)KM3HU Ha 3eMJie, TIOJIIPHOE CHUSHUE, TIPH STOM MEPEBOJAUTH MPAKTHICCKYIO
3a/1a4y B y4€OHYIO, BBIJCISThH CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBIICHUI;

ONKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (GU3HUECKHUE SIBJICHUS, UCIONB3Ys (DU3NUYECKUE BETUYUHBI (TeMIeparypa,
BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/eNIbHAsI TEIUIOEMKOCTh BEILIECTBA, YAC/bHAS TEIIOTA IUIABJICHUS,
ylenbpHas TeIyIoTa mapooOpa3oBaHus, YAENbHAS TEIUIOTa CrOpaHUs TOTUIMBA, KOY(PPHUIIMEHT TMOIE3HOTO NEHCTBUS
TEIJIOBOM MAIMHBI, OTHOCHUTENIbHASI BIQKHOCTH BO3yXa, JJCKTPUUYSCKHMA 3apsij, CUIa TOKa, JJICKTPUYECKOE
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YACIHHOE COMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AJIEKTPUUECKOTO TOKA), MPHU OINKCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICT HMCTOJIB3YEMbIX BEIIUYHH,
0003HAaYEHUsI W EIUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTHUMH BEIUYUHAMHE, CTPOUTH TpadiKN H3yUYCHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEIIMUNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (PU3MUYECKHWE SBICHUS W TIPOIECCHI, HCIOJb3YsS OCHOBHBIC ITOJIOXKEHUS
MOJIEKYJIIPHO--KUHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA, MPUHIIUI CYINEPIIO3UIIUU TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMma s ydacTka 1iemnu, 3akoH J[xoyns—JleHna, 3akoH coXxpaHeHUS
DHEPTUH, TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUUYECKOE BBIPAKCHUE;
OOBSCHATh (U3MYECKHUE TPOIECChI M CBOWCTBA TEJI, B TOM 4YHCIE W B KOHTEKCTE CHTyaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (M3UUECKUX SBIICHUH, (DU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

pemate pacu€THbIE 3a7aud B 2—3 JACWCTBUSA, WCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOIIUE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a7a41 3alIUChIBaTh KPATKOE yCIOBUE, BBIABIATH HEJOCTATOK JaHHBIX JUIS
pelleHus 3ajadd, BBIOMpPATh 3aKOHBI M (HOPMYIbI, HEOOXOIMMBbIE Uil €€ pEIICHUs, NMPOBOIUTH PacuéTbl U
CpaBHUBATH MOJIyYEHHOE 3HaUYeHNE (PU3UUYECKOI BEIMIMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HUECKUX METOAOB, UCIOJb3Ys OMUCAHUE
UCCIICIOBAHUs, BBIICIATH IIPOBEPSEMOE MPEANOIOKEHUE, OLICHUBATh IIPABWIBHOCTh IIOPSAAKA IIPOBEIACHUS
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

IPOBOAUTD OMBITHI 110 HAOIIOACHHUIO (PM3UYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tell (KaluJUIpHbIC SBJICHUS,
3aBUCUMOCTb JIABJIICHHS BO3yXa OT €ro o0béMa, TeMIiepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HArPEBAHMS MPU
U3Jy4eHUH OT LIBETa M3Jy4arollen (MMOrJIomarnieil) MOBEpXHOCTH, CKOPOCTh UCIAPEHUsl BOJbI OT TEMIIEPATypPhI
KUIKOCTU M IUIOIAAM €€ IIOBEPXHOCTH, JJIEKTPU3alUsA TEl U B3aUMOJICHCTBHUE DIIEKTPUYECKHUX 3apsioB,
B3aMMO/JICHCTBUE IMOCTOSAHHBIX MAarHUTOB, BU3YyalW3alyds MAarHUTHBIX II0JI€HA IOCTOSHHBIX MAarHUTOB, JEUCTBHUS
MAarHATHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATEISI IIOCTOSTHHOTO
TOKa): (OpPMYIUPOBATH MPOBEPSIEMbIE TPEANOIO0KEHNS, COOUPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pyI0BaHHUS,
OMKCHIBATH XOJ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIIAJKHOCTU BO3/1yXa, CHJIbI TOKA, HANPSKEHUS C
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U AATUYUKOB (PU3NYECKUX BEIMUYUH, CPABHUBATH PE3YIbTAThl U3MEPEHUN
C yu€TOM 3aJjaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEJIMYUHBI OT JIPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTBH COINPOTHBIIEHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJHA IONEPEYHOIO CEYEHUS M
YAEIBHOTO CONPOTUBIICHHS BEIIECTBA NMPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSLKEHUS HA
IIPOBOJIHUKE, HCCIEAOBAHUE IOCIEA0BATEIBHOIO M MAapajUIeIbHOIO COEIMHEHHMM MPOBOJHHMKOB): IUIAHUPOBATH
UCCJIeIOBAHNE, COOMpPATh YCTAHOBKY M BBINOJHATH M3MEPEHUs, CIeAysd MpPEeIIoKEeHHOMY IJIaHy, (PUMKCHpPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TpauKOB, JAejlaTh BBIBOABI MO pe3yJbTaTaM
UCCIICIOBAHNS;



IIPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BEIMUYUH (yAeNbHas TEIUIOEMKOCTb BEIIECTBA, COMPOTHBICHHUE
OpOBOJHMKA, paboTa W  MOIIHOCTh JJIGKTPUYECKOTO TOKA): IJIAaHUPOBaTh HW3MEPEHHs, COOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIIMHU, U BBIYUCIIATh 3HAUEHHE BEJINYUHBI;
COOJII0IaTh MIpaBUiIa TEXHUKH 0€30MaCHOCTH IpU padboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIIMIBI JCUCTBUS M3YYEHHBIX MNPUOOPOB M TEXHUUYECKHX YCTPOMCTB C OMOPOM Ha HX
onucanus (B TOM YHCIE: CHCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, aMIEPMETP, BOJBTMETP,
CUETYMK JJIEKTPUYECKOM DHEPTUHU, OJJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeIbHBIE 3JICKTPONPHUOOPHI
(mIpuUMepHI), IAEKTPUIECKUE TTPEAOXPAHUTEIH, DIIEKTPOMArHUT, JIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA), UCTIOIb3Ys
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTENIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM
pUCyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBHUraTelb BHYTPEHHETO CrOPAHMS,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl 3JEKTPUUYECKUX ILENEed C MOCIENOBaTEIbHBIM M MapajuleIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUYECKUX LIETICH;

MPUBOJAUTH MPUMEPHI (HAXOAUTH MH(GOPMAIIMIO O TPUMEPAX ) MPAKTUYECKOTO UCTIONB30BaHUS (PU3UUECKUX 3HAHUHN
B TOBCEAHEBHOM >KM3HM ISl oOecriedeHus Oe30MacHOCTU Mpu OOpalieHuH ¢ npudopamMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOI0 MOBEJIEHUS B OKPYKAIOIIECH cpee;
OCYUIECTBJIATh MOUCK MH(pOpMaIK (PU3UIECKOTO coaepkaHusd B VHTepHeTe, Ha OCHOBE MMEIOUIMXCSl 3HAHUM U
myTéM CPaBHEHMSI JOTIOJHUTEIBHBIX UCTOYHUKOB BBIJCISTH MHPOPMAIIUIO, KOTOPAs SBISIETCS MPOTHBOPEUNBOM
WJIM MOYKET OBITh HEJIOCTOBEPHOM;

MCITIOJIb30BATh MIPH BBIMOTHEHUH YUEOHBIX 3aJJaHUN HAYUYHO--TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOro COAepKaHus,
CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BianeTb nOpuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIE COOOIIeHMS, 00001mas nHpopMaIuio u3 HECKOIbKUX
WMCTOYHUKOB (DM3UYECKOTO COJIEpKaHUS, B TOM YHCJIEC IyOJMYHO TPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WIH
HCCJIE0BATEIILCKON JIEATEIBHOCTH, IIPU 3TOM I'PAaMOTHO MCHOJIb30BaTh U3YUYEHHBIN MMOHATUMHBINA armapar Kypca
(bU3HUKH, COMPOBOXKAATH BHICTYINICHHE MPE3CHTALINEH;



e TIPU BBIMIOJHEHUU YYEOHBIX MPOEKTOB U HCCIENOBAHUI (PU3NYECKUX IMPOILIECCOB paCIpenessTh O0S3aHHOCTH B
IpyIme B COOTBETCTBUM C IIOCTAaBJIICHHBIMM 3aJa4aMH, CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBHM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC



Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. TensoBble siBJIeHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teriosbie mpoueccht 21 L > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DINeKTpUUYECKHe 3apsiabl. 3apsHKEHHBIE Tella U 7 1 bubnnoreka [JOK
' WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 SEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

Pa6ouas nporpamma no yueonomy npeamery « PU3UKA»

8 KUIIACC
KoumnuectBo yacos
Jara Hlom
Kontpo @ IlpakTn alH
Nenn/m | Tema ypoka H3y4 Iliianupyembie
Bcero JIbHbIE Yyeckue ee
eHUsl pe3yabTaThl
padoTsl | padoTHI 3aaa
HHUeE
OCHOBHBI€ TIOJIOKEHHST MOJIEKYIIIPHO- conms | - COOTI0NATD §1, §2,
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1 6pb TIpaBuiIa ymp. 1
ITOATBEPIKICHNA 0€30MacHOCTH U
OXpaHbl TpyIa §3,
, . centss | TIpH pabore ¢ ynp. 2,
M 1 pa3Mep aTOMOB M MOJICK
acca M pa3Mep aToMo OJIEKYJT 6p yueGHEIM 1 3.1
1a6opaTOPHBIM crp.11
000pyI0BaHUEM; 7§ 4
) ,
3 Mogenu TBEPAOTO, KUAKOTO 1 CeHTS | _ LonmMaTh J3
I Opb
ra3000pa3HOr0 COCTOSIHUI BEIIEeCTBA p CMBICIT OCHOBHEIX
OOBsiCHEHHE CBOMCTB TBEPIOTO, KUIKOTO usmaecKnx §§5.6,
A ¥ Ta3000pa3HOr0 COCTOSIHMI BELIECTBA Ha L cenrs | TCPMHHOB, ynp4,
. 3. CTp.
OCHOBE TOJIOKEHUI MOJIEKYIISIPHO- opb HOJTyYICHHBIX B 17 P
KHHETHYECKOU TEOPHUH Kypce pusuku 7
KJacca; - .
CeHTH | pacro3HaBaTh 37,
5 Kpucrannunueckue u amop¢Hble Tena 1 5 ymp. 6
P> | npoGnemsl,
6 CMauuBaHue ¥ KanWIISIPHOCTD. 1 okTs10 | KOTOPBIC MOXKHO | §8,




[ToBepxHOCTHOE HATSXKEHUE pb PELIUTh MU ynp7,
IMOMOIIH 3. CTP.
(hU3UIECKUX 26
METO/JIOB; -
aHAITM3UPOBATH
CUTYaIuu
MPAKTUKOOPUCHT
HUPOBAHHOTO
Xapakrepa,
y3HABaTh B HUX
MPOSIBIICHUE
M3Y4YEHHBIX
(bu3HYECKUX
SIBJICHU WJIN
3aKOHOMEPHOCTEN
Y IPUMCHSTH
UMEIOIIUECS
3HAHUSA I UX
OOBSICHECHHS;
§9,
TemnnoBoe pacIIupenne 1 CKaThe OKTAD ynp8
pb 2,3
Paccka
30
nao.
Temmnepatypa. CBsI3b TEMIIEpaTyphl CO OKTSIO paGor
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YaCTHI] pb e Nel,
I

§§1-9




Ommuc.

JL p.
Ne2, m.
§§1-
9 BHyTpeHHSIsS SHEpIHs. ?HOCOGH OKTA0 9,Ne10
WU3MCHCHHS BHYTPEHHEH SHEPTHH pb 24,
1025,
1027
(I
§10,
10 Buzsl Temonepeaun OKT0 ymp(
pb 2,3)
Ypok-koHpepenmus "[IpakTudeckoe §11,
11 UCTIOJIb30BaHUE TEIUIOBBIX CBOICTB OKTA0 Yipl0
BCIIIECTB ¥ MAaTEPUAIIOB B LIEJISIX pb 23)
sHeprocOepexeHus"
12 KommuectBo TernoTsl. Y aenpHas OKT0 | — MOHMMaHUE U ﬁl
TEIIIOEMKOCTD pB CIIOCOOHOCTD
OOBSICHATH $12.
13 VpaBHeHHe TeNI0BOro 6ananca. oxrsi6 | usHueckue §13,
TennooOMeH u TETI0OBOE paBHOBECHE pb ABJICHUA. ypl1
KOHBEKITHS,
U3IIy4EeHUE, §14,
JlaGopatopHas pabota "HccnenoBanue octgG | TeruonpooHoct | §15.y0
14 SBIICHUS TETNIOOOMEHA MPU CMEITNBAHUT o b, M3MEHEHHe pl2
XOJIOJTHOW U ropstdeil BOAbI" BHYTpeHHei (1,3,4)
SHEPIuu Teja B .
15 Pacuer xonmuyecTBa TEIIOTHI, okt | pesympTaTe §§7-
HE0OXOIMMOTO JIJIsl HArpEeBaHUs Tela U pb Temonepeayn 15




BBIACIISIEMOI'O UM ITPHU OXJIAXKACHUN

16 JlaGopaTtopHas padota "Onpezaenenue OKTSI0
yAEIbHOM TEIIOEMKOCTH BelecTBa" pb
17 DHeprus TOmIMBa. Y ieibHas TeraoTa OKTSI0
CropaHus pb
[ImaBnenue n oTBEpAECBaHUE
OKTSIO
18 KPUCTAIIMYECKHX Tell. Y IeJbHasl TeroTa b
b
TUTaBIICHUS
19 JlaGopatopHas pabota "OnpezneneHue OKTSIO
yIEeTbHOM TEIUIOTHI MJIaBIeHUS JIbaa" pb
20 [TapooOpazoBaHue 1 KOHIEHCAIHSI. HOSIOP
Hcnapenue b
Kunenue. Y genbHas temiora
21 napooOpa3oBaHUs U KOHJIEHCAIIUH. HOSIOP
3aBUCHMOCTH TEMITEPATypPhl KUTICHHS OT b
aTMoc(hepHOTro JaBICHHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
" . HOSI0p
22 pabota "OnpenencHre OTHOCUTETBHON

BIIQYKHOCTH BO3yxa"

WU pabOTHI
BHEIITHUX CHII,
HCIapeHue
(koHACHCAIHs) 1
IJIaBJICHUC
(oTBepaeBaHue)
BCILICCTBA,
OXJIAXKICHUE
KHUJIKOCTH IIPH
HCIIAPCHUH,
KHIICHHE,
BBINAJICHUE POCHI;
— yMeHHUE
HU3MEPSTH:
TEeMIIEparTypy,
KOJIUYCCTBO
TETIOTHI,
YAETbHYIO
TEIIOEMKOCTh
BEIIECTBA,
YICTHHYIO
TEIUIOTY
IJIaBJICHUS
BEILIECTBA,
BIIAYKHOCTh
BO3yXa; —
BIIQJICHUE
AKCIIEPUMEHTAIbH
BIMH METOJIAMH
HCCJICIOBAHMS:

Nel06

Nel07

§§16,1
7,ynpl
3, cTp
53

§18,
§20,

ynpl6

(2,4,5)
,32.
cTp.
63

§19,

YIp.
15

JIOKJIa
Bl

ymp.
17
(2,3),




3aBUCHMOCTH
OTHOCHUTEIIBHOU
BJIQXKHOCTH
BO3/IyXa OT
JTaBJICHUS
BOJISTHOTO T1apa,
coJiepKallerocs: B
BO3J/1yX€ MpHU
OaHHOU
TEeMIIEpaType;
JaBJICHHUSA
HACKIIIEHHOTO
BOJISTHOTO T1apa;
onpeneneHus
YAEIbHOU
TEILJIOEMKOCTH
BEIIECTBA;, —
IMOHUMAaHUE
MIPUHLUIIOB
JEHCTBUSA
KOHJICHCAIIHOHHO
I'0 ¥ BOJIOCHOTO
TUTPOMETPOB,
TICUXPOMETPA,
JIBUTATEIIS
BHYTPEHHETO
CropaHusi,
[1apoOBOU
TypOUHBI U
croco0oB

3. CTp.
70




oOecrieueHus

0C30ITaCHOCTH
MpHU UX
HCIIOJIb30BaHUH ;
Coop
HHK
3a1a
Pemenue 3agau Ha onpeneneHue HOSI0p
23 9 CTp
BJI&KHOCTH BO3]lyXa b 236
Ne3 4
5
I'oto
o~ BUTC
[TpuHIMIBI paOOTHI TEIJIOBBIX JIBUTATEIICH.
HOSIOp K
24 [TapoBas TypOuna. /IBurarens
b IIpOB
BHYTPEHHETO CrOpaHUs epou
HOU
§§21.2
o5 KIIJI rennoBoro aurareis. TenaoBeIe HOSIOp 2, JIOKJI
JIBUTATEM U 3alIUTa OKpYyKarolel cpeabl b aJIpl
§§23,2
4, ynp.
26 3aKOH COXpaHEHUs U PEBPALLICHUS HOSIOp 1273
JHEPIUHU B TEIJIOBBIX MpoLEeccax b (2.3)
3. CTp.
70
. §§25,
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
" HOSIOp yIp.
27 teme "TemnoBele sBiaeHus. I3meHenue . 18, 3

arperaTHbIX COCTOSIHUM BCIJ_IeCTBa"

CcTp.




78

§26,
Kontpoinbnas padota mo teme "TermmoBbie 6 §27
HO4A! ?
28 sBJICHHS. VI3MEHEeHHe arperaTHbIx P ymp.
b
COCTOSIHMI BeniecTa' 19
5 I 5 —TIOHUMaHUE §§28,2
nexTpu3anus Tein. J[Ba poga JeKal
29 P P b CIIOCOOHOCTh % 20
IEKTPUICCKUX 3aPSIOB b -
P P OOBSCHATH ymp
, buznveckue §30
Ypoxk-uccnenoBanue "DIEKTPU3ALUS TEI nekab ’
30 . SABJICHUA: ymp21
MHAYKIHUEW U IPU CONPUKOCHOBEHUU" pb
AIIEKTPU3ALHS
Ten, Harpepanue | §31,
. IPOBOJHUKOB ynp22,
B3aumoseiicTBue 3apsKeHHBIX Tell. 3aKOH nekab 3TO 11
31 X AIIEKTPHUECKUM :
JIOHA b
y P TOKOM, cTp-
. 93
ANEKTPUYECKUI
TOK B MeTaJlJlax
» ] 8§32,
DnekTpudeckoe moje. HampsskeHHOCTh 5 ANEKTPUUYECKUE 3.2
nexal o
32 aeKTpudecKkoro noist. [puniun SIBJICHHSI C crp.
. pB
CYHNEPHO3ULHUHU DJICKTPUUCCKUX IT0JIEHU MO3UIUU 99
CTPOCHHSI aTOMa,
JIENCTBUSA §33, 3.
CTp.
AIEKTPUIECKOTO
Hocurenu 35eKTpuyeckux 3apsioB. nekad 99,
33 . TOKA; - YMEHUE
DnemeHTapHbIi 3apsaa. CTpoeHue aToma pb yIIp.
U3MEPSTh: CHITY 23 (2)
ANEKTPUUYECKOTO
34 [TpOBOIHUKY U AUDICKTPUKHU. 3aKOH nexka6 | TOKa, §§34-
COXpaHEHHUS PJEKTPUUECKOTO 3apsiia pb NEKTPUUIECKOE 36, 3.




35 Pemienue 3a1au Ha mpMEHEHUE CBOMCTB neKad
AIEKTPUUECKUX 3aPsI0B pb
DJIEKTPUUYECKHI TOK, YCIOBHS €TI0

SIHBAp

36 cymecTBoBanus. MlcTouHUKN

b
ANEKTPUUYECKOTO TOKA
o sSTHBA
37 JleficTBUS STIEKTPUUYECKOTO TOKA P
b
Vpoxk-uccnenosanue "Jleiicteue
SIHBAp
38 AIEKTPUYECKOTO MO HA TPOBOAHUKH U
b
JUAJIEKTPUKA"

39 DIIeKTPUUYECKHUI TOK B METAJIIaX, SHBap
KHUJIKOCTIX U ra3ax b

40 DneKTpuyuecKkas 1enb U €€ COCTaBHbIE SHBAp

qaCcTHu

HanpsDKeHue,
AIEKTPUYECKUI
3aps,
ANEKTPUUYECKOE
COMPOTHUBIICHUE;
— BJIQJICHUE
IKCIIEPUMEHTAIBH
BIMH METOJIaMU
UCCIIETOBAHUS
3aBHUCHUMOCTH:
CHJIBI TOKa Ha
y4acTKe LEeMu OT
ANEKTPUYECKOTO
HAIPSDKCHUS,
ANEKTPUYECKOTO
COIPOTHUBIICHUS
MPOBOJHHKA OT
€ro JJUHBI,
IoHIaau
MONEPEUYHOTO
CCUCHUS U
MaTepuaia; —
MTOHMAaHHE
cMbICa
OCHOBHBIX
buznuecKux
3aKOHOB U
YMEHHE
MPUMEHSITh UX Ha
MIPAKTUKE: 3aKOH

CTp.
103

§49,
ymp.
33(1-
3)

. §§
42-49,
Nel38

Nel38

. §§
42-49

§§50,5
1,ynp3
5(1,4)

§52,
ymp.
36
(1,2),

CcTp.
149

§53,ym
p37(1-
3),




41 Cwita Toka. JlabopaTopHas pabora 05 STHBap
"U3Mepenue u peryampoBaHue CUIbl TOKa" ' b
DnekTpuueckoe HanpsbkeHue. BonbTMerp.

sSTHBA
42 JlaGopaTtopHas pabota "M3mepenue u 0.5 P
b
peryJupoBaHue HaNpsKeHUs"

43 ConpoTuBieHne MPOBOJHUKA. Y IEIbHOE dbespa
COIMPOTHUBIICHUE BEIIECTBA b
JlabopaTtopHas pabota "3aBUCUMOCTh

44 DJIEKTPUUYECKOTO COIPOTUBIICHUSA 1 ¢espa
MIPOBOJIHKKA OT €T0 JITTUHBI, TUTOIIA ! b
MOTIEPEYHOr0 CeUeHus U MaTepuana”

45 3aBUCHMOCTh CHIIBI TOKA OT HaIPSHKCHUS. dbespa
3akoH OMa aJig yyacTka 1enu b
JlaGopaTtopHast pabora "HccnenoBanue

46 3aBUCUMOCTH CHJIbI TOKa, UYILETO Yepes3 1 ¢bespa
pe3ucTop, OT CONPOTUBIIEHUS PE3UCTOPA U 1B
HanpsHKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE ¢espa
COETMHEHUS IPOBOTHUKOB b

48 JlabopaTtopHas padora "IIpoBepka 1 dbespa
MIpaBUJIa CIIOKEHUSI HATIPSDKEHUN TTPH b

COXpaHEHUs
AIEKTPUIECKOTO
3apsjia, 3aKOH
Oma ni1s yyactka
LICTIH, 3aKOH
Joxoymnsa —
Jlenmna; -
IMOHHUMAaHUE
MIPUHITATIA
IEUCTBUSA
AJIEKTPOCKOTIA,
AIEKTPOMETPA,
rajgbBaHUYECKOTO
DJICMCHTA,
aAKKyMYJISITOpA,
¢donapuka,
peocrara,
KOHJICHCATOpa,
JIAMIIBI
HaKaJIMBaHUI U
croco0oB
obOecrieueHus
0e30macHOCTH
P UX
HCIIOJIb30BaHHH;
—BJaJcHUE
criocobamu
BBLIIOJIHEHHS
pacueToB s

§54,
ymp.
38, 3.
156

§§55.5
6,
UTOTHU
TJ1IaBbI

[Ipose
pb
ceost
cTp.16
2

HET

Hoxkna
BT




MOCJICA0BATCIIbPHOM COCIMHCHHUN ABYX

pe3ucTopoB”
JlaGopaTtopHas padora "IIpoBepka
¢despa
49 TpaBuJjIa I CUJIbI TOKA MPH
JIb
napajuieIbHOM COEIMHEHUU PE3UCTOPOB"
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
¢despa
50 OmMa Juist pa3JIMuHOTO COSAMHEHUS i
MIPOBOIHUKOB
51 PaGota 1 MOIITHOCTB AMEKTPUYECKOTO TOKA. despa
3akoH J[xoynsa-Jlenna JIb
JlaboparopHas pabota "Onpenenenue
52 paboTHl ¥ MOIIIHOCTH AJIEKTPUUECKOTO Mapt
ToKa"
DNEKTPUYECKHE MU U TOTPEONTEITN
53 AIIEKTPUUYECKON YHEPTUH B OBITY. MapT

KOpOTKOG 3aMbIKaHHUEC

HaXO0KJICHUS:
CHUJIBI TOKA,
HanpsHKEHUs,
CONPOTUBJICHUS
npu
MapajuieIbHOM U
IIOCJIEIOBATECILHO
M COCIMHCHUH
MPOBOJIHUKOB,
YAEIBHOIO
CONPOTUBJICHUS
MPOBOIHUKA,
paboTeI U
MOIITHOCTH
BJIEKTPUYECKOTO
TOKa, KOJIMYECTBA
TEIUIOTHI,
BBIAEIISIEMOTO
IIPOBOJHUKOM C
TOKOM, EMKOCTHU
KOHJIEHCATOopa,
paboThI
BJIEKTPUYECKOTO
ITOJIS
KOHJIEHCATOopa,
SHEpPruu
KOHJIEHCATopa; —
YMEHHE
HCIIOJI30BaTh
MOJTy4YCHHBIE

§§57,5

8, ymp.
39

§59,yn
p41(1-
3)

§§60,6
1, aT0
I CTp.
179, 3
1,3.
CTp.
179




3HAHUS B
IIOBCEIHEBHOM
KHU3HU (IKOJIOTHS,
OBIT, OXpaHa
OKpYy>Karolen
Cpelbl, TEXHUKA
0€30MMacCHOCTH)

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO
TeMe "DIEeKTPUUYECKUE 3apsiibl.

54 . Mapt
3apsiKeHHbBIE Tella M KX B3aUMOACHCTBHUS.
[TocTosiHHBIN JIEKTpUYECKHUI TOK"
KonTtponpHas pabora o teme

55 "DnexTpuueckue 3apsaabl. 3apsHKEHHbIE

o o Mapt

Tena ¥ UX B3auMozeicTBus. [locTosHHBIM
3JIEKTPUYECKUN TOK"

56 [TocTosiHHBIE MarHUTHI, UX arpen
B3aMMO/JICVCTBUE b

57 VYpok-uccnenosanue "M3yuenue nonaeun anpen
MOCTOSIHHBIX MarHUTOB" b

58 MarnutHoe none. MaruutHoe nose 3eMin arpen

H €0 3HAYCHUC IJIS )KU3HU Ha 3emite

— MOHUMAaHUE U
CIIOCOOHOCTD
OOBSACHATH
buznveckue
SIBJICHUS:
HaMarHM4eHHOCT
b JKeJie3a U CTallH,
B3aNMMOJICHCTBHE
MAariuToB,
B3aNMOJICHCTBHE
MPOBOJHHKA C
TOKOM H
MarHuTHOM
CTpEJIKH,
IEeUCTBUE
MarHUTHOTO MOJIS
Ha TIPOBOJIHUK C
TOKOM;, —
BIIaJIEHHE
AKCIIEPUMEHTAIbH
BIMHM METOIaMU
HCCIEI0BAHUS

§62, 3.
2. cTp.
185,

HUTOrn
IJIaBBI

§63,
yIp.
44 (1),
3.3
CTp.
192

§64, 3.
ctp.19
)

§65,yn
p45(1-
3)

§60,

ynp.
46 (3),

9TO JI.




3aBUCHMOCTH cTp.
MarHUTHOTO 201
JIEACTBUS
OmnbiT Dpereia. MarHuTHOE MoJIe §68,yn
anpen | KaTYLIKH OT CHIIbI
59 5JIEKTPUYECKOT0 TOKAa MarHuTHOE 110J1€ _ p48(1)
b TOKa B IICTTH; —
KaTYIIKHA C TOKOM
yMEHHE
HCIIOJIb30BATh §69,yn
MOJTy4YCHHBIE p49
3HAHUSA B
[IpumeHeHne 3JeKTPOMarHiTOB B .
MIOBCETHEBHOM
texHuke. JJaboparopnas pabora arpen
60 . . 05 KU3HH (IKOJIOTHS,
N3y4yeHue neiicTBUsI MarHUTHOTO TIOJIS HA b
" OBIT, OXpaHa
POBOJTHUK C TOKOM .
OKpY>Karomen
Cpenbl, TEXHUKa
0e30macHOCTH
DJEeKTPOIBUTATENb TOCTOSTHHOTO TOKA. IToBT.
Hcnons30BaHUe >IEKTPOABUTATENEH B §69
TEXHUYECKHUX YCTPOMCTBAX M Ha .
61 Mai
TpaHncnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3ydeHue padboTbl
JJEKTpOABUTaTENS"
Ombiter @apasest. 3akoH Iopr.
62 AIIEKTPOMArHUTHON MHAYKIWU. [IpaBuiio Maii §63-
69
Jlenna §
§70,
Dnektporereparop. CrocoOsl MoTydeHUs 3TO JI.
63 ANIEKTPUIECKON SHEPTHHU. DICKTPOCTAHIHH Maii cTp.
215,

Ha BO300OHOBJISIEMBIX HCTOYHUKAX SHECPTHUn

UTOrn




TJIaBbI

cTp.
217
IIpose
[ToxroroBka K KOHTPOJILHOU paboTe 1O pb
64 TeMe "DJIEeKTPUUECKUE U MarHUTHbIE 1 Mai ces
SABJICHUS" ¢Ip-
218
65 KonTponbHas paboTta 1o Teme L it TIOBTO
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUS" p
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1mo 1 \iait MOBT
teme "TemnoBsie siBeHus" op
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1mo 1 \iait MOBT
teme "[locTosHHBIN 31eKTpUuyecKuil ToK" op
68 PesepsHslit ypok. Pabota ¢ TekcTtamu 1o 1 \iait
TeMe "MarHuTHbIC SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
®wusuka,8 kimacc/ A.B. [1éppimkun, M. «M3aarensctBo «JPODAY;

METOAUYECKHUE MATEPHUAJIBI IJIA YYUTEJIA
®duswnka,8 kimacc/ A.B. [I€peimkun, M. «M3natensctBo « IPODAY;

dusnka §: quaakTndeckue marepuainsl./A.E.Mapon

A.E. Mapon, E.A. Mapon CaMmocTosITeNIbHbIE U KOHTPOJIbHBIE paboThI-8 kitacc 2017 M. JIpoda
B.B. lllaxmatoBa ,O.P. llledep Juarnoctuueckue padotsl -8 kinacc 2016 M. [Ipoda
A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Borpocos u 3amgau 2015 M. Ipoda

I P®POBBIE OBPA30BATEJBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET http://www.fizika.ru/
http://elkin52.narod.ru/

https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

http://class-fizika.ru/

http://interfizika.narod.ru/index.html

https://www.sites.google.com/site/saitpofizike/home


http://elkin52.narod.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://class-fizika.ru/
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home




