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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKCHHWI W TpeOOBAaHWU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYArONIUXCS M OPTaHU3alldi0 H3yYCHHUS
GU3MKKM HA JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKEe YYHUTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl 10 Y4EOHOMY TIPEIMETY.

®dusrka SBISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3NUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruei, acTpoHoMued u ¢GU3NIECKON
reorpadueii, BHOCHUT BKJAQJ B €CTCCTBCHHO-HAYYHYIO KapTHHY MHpA,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOWT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIICIYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B



oOpa3oBaTenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHBIE  00111€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadpst 2019 r. Ne [1K-4BH).
Heau nzyyenuss Gusnuku:

npuoOpeTeHne HUHTepeca W CTPEeMJICHHS OOy4Jalolmuxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAHU U (HOpMUpPOBAHHE
UCCJIEJOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUsI KakK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMupoOBaHrE TPEICTABICHUNA O POIU (UUKH ISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHne 3TUX Lienied mporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpUOOpPETECHUE 3HAHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DM3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alad ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHpOpMaIend (HU3UIECKOTO COJEPIKAHMS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HaKOMCTBO €O chepamu podhecCHOHATEHON AESITETFHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MIECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOIEro

oOpa3oBaHus OTBOAUTCS B 8 Kitacce — 68 yacoB (2 yaca B HEJEINIO).



COJEPKXAHUE OBYUEHUA
8 KUIACC

Pa3znea 1. TenyioBbIe IBJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHUSA
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopnenu TBEPAOroO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHUE CBOMCTB Tra30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsist 3Heprus. CrocoObl HW3MEHEHHUS BHYTPEHHEW HHEPruu:
TerIonepeaaya 17§ COBEpLICHNE padoTHI. Bunsl TEILIONEPENAYH:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue u
OTBEpPAECBAHUE KPUCTANIMUYECKUX BEUIECTB. YJE€iIbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aLIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U TPEBPAILECHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABUKEHHUS.

HaGmonenune nuddysuu.
HabGmronenne SsBjieHU cMaYMBaHUS M KaITMJLISIPHBIX SIBJICHU.
HabGnrogeHue TemioBoro pacumpeHus Tel.

AN

W3meHenue naBieHUs Ta3a MpU U3MEHEHUH 00BhEMa M HArPEBaHHUM WA
OXJIAXKICHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBL.

Buas! Tertonepenaym.

OxJaXkieHue Ipu COBEPIICHUHN pabOTHI.

v o =2

HarpeBanue npu coBepiieHrH paboThl BHEITHUMH CHUJIAMH.



10. CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEILECTB.

11. Habmoienrie KuneHusl.

12. HabroieHre mocTosTHCTBA TEMIIEpaTyphl MPH TUTABICHHH.

13. Moenu TEMJIOBBIX ABUTATEIEH.

Jlabopamopuvie pabomul u onvimel.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

2. OnbITHI NO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U

TBEPJIBIX TEIL.

4. OmnpeneneHue AaBICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMa U HarpEeBaHUs WM OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JMHEHHON 3aBUCMMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTypPhI.
7. HaOmroneHue W3MEHEHUsS BHYTPEHHEW DSHEPrUM Tela B peE3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H

ropstuer BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIpH

TEMJI000MEHE C HArPEThIM METATTUYECKUM HUIUHAPOM.

10. Onpenenenne yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. MccmemoBanme nporecca UCIIapeHus.

12. OnpeneneHre OTHOCUTEIbHOM BIIa)KHOCTH BO3AyXa.

13. OnpeneneHue yAeabHOM TEIIOTHI IJ1aBJIEHUS JIbJIA.

Paszgea 2. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKIY TEJIaMH).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH siekTpudeckoro mnoisist. IIpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIIEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U T'a3ax.

Onektpuueckass 1enb. Cuina Toka.  DJIEKTPUUYECKOE  HaIpsHKEHHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3aKoH Oma



o ydactka uend. llocnepgoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MIPOBO/IHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDkoyns—JIenna.
DeKTpUYECKUE 1IeTTH U TTOTPEOUTENH IJIEKTPpUUECKOoi sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAaUYCHHE JJI KU3HU Ha 3eMlie.
OmbiT  Opcrena. MaruuTHoe TMoJe  3JEKTpUYEecKoro Toka. IlpuMeneHue
AJIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb TMOCTOSTHHOTO TOKa. VCMoJib30BaHUE JJICKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJieKTpu3anus Ted.

JIBa pojia SIIEKTPUYECKUX 3aPsI0B U B3aUMOJACHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsJIOB.

[TpoBOAHUKY U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

HcTouHMKHM TOCTOSIHHOTO TOKA.

A S O e

JlelicTBHS DIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJKOCTH.

—_
- O

. ['a30BbIM pa3ps.

—
[\

. I3mepenue cuiibl TOKka aMIepMeTpOM.

—
W

. I/IBMCpCHI/Ie QJICKTPHUYCCKOT'O HAIIPSAKCHUA BOJIBTMETPOM.

_
Ny

. Peocrar 1 marasuH COIpOTHUBIICHUN.

—_
9,1

. BzaumoeiicTBre NOCTOIHHBIX MAarHuTOB.

—_
@)

. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTH Pa3ACJICHUA IIOJIIOCOB Maruura.

—
3

. MOI[GJ'H/IpOBaHI/Ie MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.

—_
o]

. OnpIT DpcTena.

—
Nel

. MaraurtHoe 1oJe Toka. 9JI€KTpOMaFHI/IT.

[}
o

. I[CﬁCTBI’IC MAramuTHOI'O IIOJIA Ha ITIPOBOAHUK C TOKOM.

[\
—

. QHCKTpOI[BI/IFaTCJIB ITIOCTOSAHHOI'O TOKA.

[\
\®]

. HCCJ’IGI{OB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIUH.

[\
(9%

. OnbiTel @apages.



24.

25.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHU.
DIIEKTPOTreHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

AN

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMH TEl WHAYKIWEH U TpHU
COIIPUKOCHOBECHUH.

HUccnepoBanne JEUCTBHUS DIEKTPUYECKOTO MOJISI HA TPOBOJHUKU H
JTIADJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUICCKOMN 1IETTH MOCTOSHHOTO TOKA.
W3mepeHue U peryJmpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJmpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONIPOTUBJICHUS TPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAJIETBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padbOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  AJEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pesucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyIIIKE.

N3ydeHue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.
KoncTpynpoBaHnue u u3ydeHue padboThl JJICKTPOABUTATENS.

N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.



21. OneITEL  TIO HCCICAOBAHUIO SABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKOUU:
HCCICA0OBAHHNC W3MECHCHUN 3HAYCHUS WU HallpaBJICHUA HWHAYKIIUOHHOI'O
TOKaA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpPaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX U ITPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ybTaToB.

B pesynbprare usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B

qacCTH.

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKoi HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUI (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MNPHUHIUIIOB B JESATEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOM HAayKd KaK MOIIHOTO HWHCTPYMEHTa
MO3HAaHHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BAXKHEWILIEW COCTaBJISIOIICH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS W  3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro o6Opas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHME CBOEro IpaBa Ha
OIIMOKY U TAaKOI'o e MpaBa y APYyroro 4yeJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:



e — AKTMBHOE Yy4YacTHE€ B PCIICHUM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJIOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM YHCIC U (DU3NUYECKHUX
3HaHUM;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JIacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIIKOB M OILIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUMN JIJI1 OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IMOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHECHUU HCCIICIOBAHUN U
POCKTOB (DM3UYCCKOW HAIPaABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaAKTHUYECKYIO
JIEATEIILHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — O0co3HaHME NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBAThH U BBISABJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUII;

e — OILICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOIYI0 Cpeny,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUH.

METAINPEAMETHBIE PE3YJIbBTATHI

B pesyabTaTe OCBOCHHMS TpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue a1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS TS
0000IIIEHUS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU W MTPOTUBOPEYHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEeHUU (DU3UIECKUX
SIBJICHMHA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOUPATH CIOCOO pelieHus Y4yeOHOW (U3MUecKoi
3a1aun (CpaBHEHHME HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOAXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCITIOJIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEBHO COCTABIIEHHOMY IUJIaHY OIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH PA3JIMYHbIE METOJbI, HHCTPYMEHTBI U 3alPOChl MPU IOUCKE U
orOope MHGPOPMALIMM WM JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoi 3a1a4u;

aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHMAIbHYIO (OpMYy TMpeICTaBICHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh peIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, AuarpaMMaMi, HTHOU TrpaduKoi 1 UX KOMOMHALIMSMU.

KoMMmyHHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



B XO0JI€ OOCYXJAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAAEMON TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOJJEp KaHHE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
Janora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIAbTAThl BBHIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpPU pPEIIEHUH KOHKPETHOH (U3HUYECKOM
poOJIEMBI;

IPUHUMATD [IEJTH COBMECTHOW NIeATEIHHOCTH, OPTaHN30BBIBATh JCHUCTBUSA
no e€ JOCTHXKEHMIO: pacHpelensTh poiu, OO0CYyKIaTh MIPOLECCHl H
pE3yNbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITIOJIHATH CBOIO YacThb pabOThI, JOCTUrasi KAYECTBEHHOIO pe3yibTara Mo
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBUS C JPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOJCHCTBHSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranu3amnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
JUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENTEHO COCTaBJIATh AITOPUTM pelieHusT (PU3NUeCcKOi 3a1aun I
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIUOHAIbHBIN HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIEOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUN (PU3UUECKHUX 3a/1a4 WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHINICHHBIM M HEHACBINIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE€, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pasznuyaTh SABJICHHS (TEIUIOBOE paCIIMpPEHHE W CKaTHe, Terulonepenaya,
TEIUIOBOE PAaBHOBECHUE, CMAYMBAaHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alus (OTBEepAEcBaHUE), KHUIICHHE,
Terionepeaaya (TerIoNnpOBOJHOCTD, KOHBEKIIUS, U3ITyYEHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JICUCTBUE
MAarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINKCAHMI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SBJICHUM B
OKPYXaIoleM MHpEe, B TOM UHCIe (U3NYECKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIC SIBJIIGHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUIECKUE
ABJICHUSI B aTMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, IPU STOM IEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B



yueOHYI0, BBIICIATh CYUIECTBEHHBbIE CBOMCTBA (NMPHU3HAKU) (PU3UUECKUX
SIBJICHUU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJIECHUS, YJENIbHas TeIUIoTa NapooOpa3oBaHUs, ylAelbHas TEIIOTa
CTOpaHUs TOIUIMBA, KOA((UIIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEIUYHMH, OO003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHU 3apsiia, 3akoH OMma Ui yyacTKa LEeMNu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUECKUX SIBJICHHM,
(bu3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, MCIOJb3ysd 3aKOHBI U
dbopMyIbl, CBsA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEOOXOJuMble i €€ pelleHHs, MPOBOAMTH pPacu€Thl W CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(u3NYECKUX METO/OB, MCIONb3Yys ONMCAHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IMPAaBWIBHOCTb IOpsAJIKA
IIPOBE/ICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOBL;



MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3NYECKHX SBICHUN WM
(GU3HYECKUX CBOUCTB TN (KAMMUTSIPHBIC SIBIICHUS, 3aBUCUMOCTD JTaBIICHUS
BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH TPOIlecca OCTHIBAHUS 1
HarpeBaHusl MPH HM3IYYCHUHU OT IIBETA H3IIyYaroliel (MOTrJIOoNaroIieii)
MTOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT TEMIIEPATyPhl KUIKOCTH U
IomaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TN W B3aUMOJICHCTBHE
IEKTPUYECKUX  3aps/iOB, B3aMMOJCUCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yallM3alisi MarHUTHBIX TIOJIEH TTOCTOSSHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO TOJIS HAa MPOBOJAHHK C TOKOM, CBOWMCTBa AJICKTPOMArHUTA,
CBOMCTBa DJIEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MPOBEpSEMbIC MPEOI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
00Opy0BaHUS, OMMUCHIBATH XO]T OTIBITA U (DOPMYJIUPOBATH BHIBOIHI,
BBITIOJIHATh ~ TMPSMBIE  W3MEPCHHUS  TEMIEPaTypbl, OTHOCHUTEIHLHOMN
BJIQXHOCTH BO3/JyXa, CHJIbl TOKA, HAINpPSKEHUS C WCIOJIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HM3MUECCKUX BEIWYWH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON aOCOJIFOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
JIPYrol C  UCIMOJIb30BAaHUEM TMPSMBIX  HW3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUS TIPOBOJHUKA OT €ro JUIMHBI, ITUIOMIAJH IOMEPEIHOTO
CCUCHHMS U YACIBHOTO CONMPOTHURIICHHSI BEIIECTBA MPOBOJIHHUKA, CHUJIBI TOKA,
UAYIMIEro 4Yepe3 TMPOBOJHHWK, OT HANpPsDKCHHWs Ha  IPOBOJHUKE,
UCCIICIOBAaHUE TIOCIEIOBATEIbHOTO U  TapajuIeTbHOTO  COSAMHEHUU
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IIIaHy, (DUKCHUPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUIE TaOIUI] U TpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUS (PU3NYECKUX BeaUYHMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TPOBOJHMKA, paboTra u
MOIIIHOCTh 3JICKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHUS, COOMpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAYCHUE BEJIMYUHBI;

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX oOmHucaHus (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUYMK ODIIEKTPHUUECKOM HHEPTUH, DIEKTPOOCBETUTEIHHBIE
pUOOPHI, HATPEBATEIBHBIE AIEKTPOIIPHUOOPHI (IPUMEPHI), JIEKTPUUECKHE



NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUNW U HEOOXOIUMBbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHbIE
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTeIbHbIM U MapajuIeIbHbIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3HUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HH JJ1s1 oOecrniedeHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KAIOILIEH CpeIE;

OCYUIECTBJISATh MMOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
NHTepHeTe, HAa OCHOBE HMEIONIUXCA 3HAHUA © MYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATH  MHGPOPMAIIMIO, KOTOpas
SIBJISIETCS. IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
MCITIOJI30BAaTh MPHU BBIMNOJHEHUN YUEOHBIX 3aJaHUI HAy4YHO--NOMYJISIPHYIO
JUTEPATYpPY  (PU3MUECKOTO COJEpKaHMUs, CIPaBOYHbIE MaTepUalbl,
pecypchl cetr MHTEpHET, BiageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeodpazoBanust ”HGOPMAIIUU U3 OJTHOW 3HAKOBOUW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIICHMUS,
0000mas wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
ColepKaHWsi, B TOM 4YHCJIE MYOJIMYHO TIPEACTaBIATh PE3YIbTaThl
IIPOEKTHOW WJIM HCCIENOBATENBCKON NEATEIbHOCTH, MIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
CONMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN (DU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]Ja4aMHU, CJIEIUThH 3a BHINIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJECHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuyecTBo 4acosB

Ne
11;11 HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI B KonTpoabn IpakTHyeck
cero ble padoThI ue padboThbl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CtpoeHue u cBOWCTBA BELIECTBA 7 0 0
1.2 TerutoBble pouecchl 21 1 5
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Tea U UX 7 0 ]
’ B3aMMOJICICTBHE
2.2 IToCTOSIHHBIN 2IEKTPUUECKUNA TOK 20 1 7
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5
2.4 DJIEKTpOMarHuTHask UHIYKIUS 4 0 0
Htoro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5













HOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bce
IO

Kounrtpous
HbIe
padoThI

IIpakTuyec
KHe padoThl

OCHOBHBIE TTOJIOKEHHS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHBIE
MOJATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJI

Moaenu TBEPAOTO, KUAKOTO U
ra3o00pa3HOro COCTOSTHUI BellecTBa

OObscHeHnEe CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOT0
COCTOSIHU BELIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

KpI/ICTaJ'IJ'II/I‘-ICCKI/IC n aMOp(i)HBIG TCJ1a

CmaumnBaHue U KaMWUISIPHOCTb.
[ToBepXHOCTHOE HaTsKEHUE




TemnoBoe pacmiupeHue u cxxaTue

Temneparypa. CBs3b TeMIEpaTypbl

8 CO CKOPOCTBIO TEMJIOBOTO JIBUKEHUS
Y4aCTHUI]

9 Buytpennss sneprus. CriocoOsl
M3MEHEHHsI BHYTPEHHEH SHEPruu

10 Bunsl Tenonepenaun
VYpoxk-koupepenuus "[IpakTnyeckoe

1 HCIIOJIb30BaHHE TEIIJIOBBIX CBOMCTB
BEIIECTB ¥ MAaTEPUAJIOB B IEJISIX
sHeprocOepexeHus"

12 KomugectBo TernoTsl. Y aenpHast
TEIUIOEMKOCTb
YpaBHeHHE TEIIOBOro OanaHca.

13 TennooOMeH U TemoBoe

paBHOBECHE




14

JlaGopaTopHas pabota
"UccnenoBaHue ABJICHUS
TETI000MEHa MPU CMEIINBAHUT
XOJIOAHOU U ropsiueit BoabI"

15

Pacuer koaudecTBa TEILIOTHI,
HE0OXO0IMMOT0 ISl HArPEBaHMSI TeJa
Y BBIICIISIEMOTO UM TPU
OXJIAXKICHHH

16

JIaboparopHast pabota
"OnpeneneHue yaeabHOU
TETI0EMKOCTH BemecTra"

17

DHeprus TOIMBa. Y IenbHas
TEIJI0Ta CTOPAHUS

18

IInaBneHue u OTBCPJACBAHUC
KpUCTAJNINYCCKUX TCII. YnenpHas
TCILJIOTA IJIaBJICHUA




19

JlaGopaTopHas pabora
"OnpeneseHue yaelbHON TEMI0ThI
JIaBjieHus apaa"

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcmapenue

21

Kunienne. Y nenpHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT aTMOC(epHOro
JTaBJICHUS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "Onpenenexnue
OTHOCHTEJIBHOH BIa)KHOCTH
BO3yXa"

23

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa




24

[IpuHIMIIBI pabOTHI TEIJIOBBIX
neurateneit. [lapoBas TypOuna.
JlBuraresiab BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBurares.
TemnnoBble ABUTATEIN U 3alllATa
OKpY>Xarolel cpeibl

26

3aKOH COXpaHEHUS U MTPEBPALLICHUS
SHEPTUH B TEIUIOBBIX IpoLeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTBa"

28

KonTponbhas padbota no teme
"TenoBele ABiIeHud. M3menenne
arperaTHbBIX COCTOSIHH BeriecTa"

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B




30

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJ UHIYKIUEH U pu
CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TEII.
3axoH KynoHna

32

3HeKTpI/IquKOC I10JIC.
HaHpH)KeHHOCTB QJICKTPHICCKOIO
I10JIA. HpI/IHI_II/Il'I CYyIEepIo3nunumn
QJICKTPHUUYCCKUX nojeu

33

Hocurenu snexTpuueckux 3apsaoB.
DOneMeHTapHbIil 3apsaa. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsia

35

Pemenue 3aga4 Ha npuMEHEHNE
CBOMCTB AJICKTPUIECKUX 3aPSI0B

36

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyluiecTBoBaHusA. IcTOUHUKH
ANEKTPUYECKOTO TOKa




37

JIeNCTBUA DIEKTPUYECKOTO TOKA

38

VYpoxk-uccienoanue "JleiictBre
3JEKTPUUYECKOTO TOJIS HAa
MIPOBOJIHUKY U IUDJIEKTPUKH"

39

DJIEKTPUYECKUHN TOK B METaslIax,
JKUIKOCTSIX U ra3ax

40

DneKkTpuyecKas 1enb U e€
COCTaBHBIC YaCTH

41

Cua Toka. JlaboparopHas pabota
"H3MepeHue u peryIupoBaHUEe CHITbI
ToKa"

0.5

42

DJeKTpUUecKOe HapsKeHHE.
Bonbr™merp. JlaGopaTopHas pabora
"N3MepeHue u peryJIupoBaHue
HanpspkeHus"

0.5

43

COHpOTI/IBHCHI/IG IMPOBOAHUKA.
YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA




44

JIaboparopHast pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COIPOTHUBIICHHSI IPOBOJIHUKA OT €r0
JUTUHBI, TUTOLIA]TH MONIEPEYHOTO
ceueHus u marepuana”

45

3aBHUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa jist
y4acTKa [enu

46

JlaGopaTopHas paboTta
"HccnegoBanue 3aBUCUMOCTH CUJIBI
TOKA, UIYIIEro Yepe3 pe3nucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47

IlocnenoBaTenbpHOE B mapaijiCJIbHOC
COCAUHCHU IMTPOBOAHUKOB




48

JlabopaTtopHas padora "IIpoBepka
MpaBuJIa CIOKEHUSI HAIIPsDKEHUN
IIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

49

JlaboparopHas padora "l[IpoBepka
ImpaBuJia JJIs1 CUJIbl TOKA IpU
napaieIbHOM COSTUHEHUN
pe3uctopon"

50

Pemenue 3aga4 Ha npuMeHeHNE
3akoHa OMa /1J1s1 pa3InyHOro
COEIMHEHUS IPOBOHUKOB

51

PaboTa 1 MOLIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

52

JIaGoparopHas paboTa
"Onpenenenue padoThl U MOITHOCTH
3IEKTPUUYECKOTO ToKa"




53

DNEeKTpUYECKUE LIETIH U
MOTPEOUTEITN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPUUYECKUE 3apsiabl.
3apspKeHHBIC TeJla U UX
B3aumoiercTBus. [locTosTHHBIN
ANEKTpUYECKUil TOK"

55

KonTponbhas pabota no teme
"DIIeKTpUUECKUE 3apsbl.
3apsiKeHHbIE Tela U UX
B3aumoencTBus. [locTostHHBIN
ANEKTPUYECKUH TOK"

56

ITocTosiHHEIE Mar"HuThbl, UX
B3aHMOJICHCTBHE

57

VYpok-uccnenosanue "Mzydyenne
HOJIEW TTOCTOIHHBIX MAarHUuTOB"

58

MaruutHoe 1ojie. MarHuTHOE I10J1€
3eMJIH U €ro 3HaYeHHue ISl KU3HU
Ha 3emiie




59

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

60

[IpuMeHeHue >eKTPOMarHuToB B
texHuke. JJaboparopuas padbota
"N3yueHue neicTBUsI MATHUTHOT'O
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

61

DneKTpOoABUTaTEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIEKTpOoABUTATENS "

62

OnsiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna




Dnekrporereparop. Crocoos
MIOJIYYEHUS DJIEKTPUYECKOM SHEPTUH.
63 DJIEKTPOCTAaHIIMM Ha 1
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka K KOHTPOJILHOM paboTe
64 1o Teme "DIIeKTPUUECKHUE U 1
MAarHUTHBIC SBJICHHS"

KonTponbhas pabota no teme
65 "DJIeKTpUUECKUE U MAarHUTHbIE 1
sIBJICHUS "

PesepBHblit ypok. Pabora ¢
66 TekcTamu 110 Teme "TemnmoBeie 1
saBieHus"

PezepeHbiiil ypok. Pabora ¢
67 TekctaMu 1o TeMe "[locTossHHbII 1
ANEKTpUYECKUi TOK"

PezepaHbiiil ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarauTHeie 1
SIBJIEHUS"

OBUIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 08 2 145




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka, 8 knacc/ [lepeimkua A.B., O6mmecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «/[PODAY; AkiimonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET















