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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpEeMSIMXca K Oojee TIIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUH, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjaraeT NpUuMEpHyI0 MociIe0BaTeIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 y4eOHOMY TIPEIMETY.

®du3zrka SIBISIETCS CUCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpA, NPEIOCTaBIsIeT HauOosee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune @u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIaJICHHE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[enn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa3oBaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHON perIeHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne ITIK-4BH).

8 KVIACC

TenioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJOTUNA. TEXHOJOTrMU TMOJYyYEeHHS] HCKYCCTBEHHBIX anMma3oB. OObsCHEHUE
CBOWCTB Ta30B, KUJIKOCTEU U TBEPJBIX TEJ HA OCHOBE IMOJOKEHUN MOJEKYIIPHO-
KMHETHUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAaYMBAHUE, KAITWJLUIAPHBIE
ABJEHUA. TEIUIOBOE pacCUIMpPEHUE U CKAaTHE. 3aBUCUMOCTb JIaBJICHUSI raza oOT
00BEMa, TeMIIEPaTyPHI.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprua. CnocoObl U3MEHEHUSI BHYTPEHHEW DHEpPruu:
TeIJIonepeavya u CoBeplieHune padboTsl. Bubl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLIMS, WU3JIydyeHHe. Buael Ttemonepenayn B IPUPOAE U TEXHHKE.
HeoOGpaTuMoCTh TEIJIOBBIX MPOIIECCOB.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
riaieHus. [lapooOpasoBanue u konneHncauus. Mcenapenne. Kunenue. Y nenbHas
TeII0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(epHOTo
napiieHus. HachleHHBIN 1 HEHACKIIICHHBIN ap. BaaxHocTs BO3MyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0TAa CTOPaHUsL.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TermioBple ABUTATEId M 3alATA OKPYXKAIOWIEH cpeapl. TemniaoBble TMOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHUSI U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGnronenne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaduWBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciupeHus Ted.



M3meHeHne naBieHus ra3a Npu HM3MEHEHMM OOBEMa M HArpeBaHUU WU
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHELIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEHN pa3IMYHbIX BEILIECTB.

HabGnronenue xumneHus.

Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TUIaBICHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMneparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIepaTyphl.

OnpiTel MO HaOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenre AaBleHUs BO3yXa B OaJUIOHE LIITPULIA.

HccnenoBaHne 3aBUCUMOCTU JaBJICHUS BO3JyXa OT €ro o0béma W
TEMIIepaTyphl.

[IpoBepka rUNOTE3bl JUHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnronenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHUS TEIUIOOOMEHA MTPU CMEIIMBAHUH XOJIOJAHON U Topsuei
BOJIBI.

Omnpenenenre KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanne npolecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazges 7. daekTpudyecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHX 3apsiaoB. Bs3aummopeincTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHimn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3aps.
Crpoenne aroma. IIpoBOIHUKHM, HOHUAIEKTPUKU U TOJIYNPOBOJHUKH. 3aKOH
COXPaHEHUS IEKTPHUUECKOTO 3apsijaa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAJIAX, )KUJIKOCTAX U ras3ax.

DnekTpuyeckas uenb. Cuia Toka. DINEKTPUUECKOE HAMPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHUE MMPOBOJHUKA. Y IEJIBHOE
CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuiebHOE CoeIMHeHHE NTpOoBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarautHoe moje anekTpudeckoro Ttoka. Omnsit Amnepa. [Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
Cuna Amnepa U onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. Mcronp30BaHuE 3JIEKTPOABUIATENIE B TEXHUYECKUX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS JIEKTPUYECKOU SHEPIUH.
DJNEeKTPOCTaHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX SHEPrUU. DKOJOTUUYECKHE
po6JieMbl 3HEpPreTUKU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXpAHEHUS INEKTPUUECKUX 3aPATO0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOIO IOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOIHUKH U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUN TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

N3mepenne dIeKTpUIeCKOT0 HAIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE ITOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS IT0J0COB MarHUTA.



MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OmneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnpITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHH H
VHIAYKIEH.

HUccnenoBanne JEUCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JIDJIEKTPUKH.

COopka 1 UCTIbITAaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, POTEKAIOLIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIA/IA MTOTIEPEYHOTO CEYEHUS U MaTeprara.

OrnpeneneHue yaenabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOKEHUM TMIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeInOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEMN.

N3ydeHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIHM NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThl IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pa3ziereHu .

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3ydeHnne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTaTENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTAaHOBKH.



OneITEl 1O HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOHWH:
HCCICAOBAaHUC W3MEHECHUI 3HAUYCHUS U HaIrpaBJICHWA MHAYKIIUOHHOTO TOKA.

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs
y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:

o l)nampuomuueckozo éocnumanus:

IIPOSIBJIICHHE MHTEpPECAa K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

o 2)2pajrcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMpPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuky;

OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHUMUIIOB B JEATEIBbHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KadyecTB (PU3MUECKON HayKu: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HaAYUHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKO HayKu KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLIEH
KYJBTYPBHI;

OpUMEHTalus B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOU JHO003HATEIBLHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NesTEeIbHOCTH;

e 5)gpopmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pe(IIEKCUU, MPU3HAHUE CBOETO NIPAaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y APYyroro 4ejioBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUM,

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPE/Ibl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUZMEHANOWUMCA YC108UAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBLIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (OpMyIHpOBaTH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTpEMJICHHE aHATM3UPOBATH U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHBHbIE  yHUBEpCaJbHblEe  y4yeOHble  JEWCTBUSA,  PETYIATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKUA 0OBEKTOB (SIBIICHUN),
KJIacCU(UILINPOBATH UX;



BBISIBIIAITH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B pacCcMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
ABJICHUM M IIPOIIECCOB, J€JIaTh BBIBOJBI C MCIOJIB30BAHUEM JIC€AYKTUBHBIX U
WHIYKTUBHBIX  YMO3AaKJIIOUEHUW, BBIIBUIAaTh THUIOTE3bl O  B3aUMOCBS3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCITOJIB30BaTh BONPOCHI KaK HUCCIIEOBATENbCKUI HHCTPYMEHT MTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3HYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XOJI€ UCCJIEOBAHMS WJIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JlajbHeHIIee pa3BUTHE (PUBNUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(POPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3MUecKoit
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMYHBIX BUJOB U (DOPM TMPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(pOpMaAlMM U WUIIOCTPUPOBATh pEIIAeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B X0JI€ 00CYXJIeHUSI yueOHOIr0 MaTepuaa, pe3yJabTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
U7ey, HaleJICHHblE Ha pEIIEeHUE 33Jaud U MOJJAep:KaHHe OJarokenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU APYIHMX YYACTHUKOB AUAIIOra,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO MPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OIbITA
(3KCnIEpUMEHTAa, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMAThH LEIH COBMECTHOU JESTEIbHOCTH, OPraHU30BBIBATh JEHCTBUS IO
€€ MOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO YacTh padOThl, AOCTUras KAadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPABJIICHUIO U KOOPAWHUPYS CBOU JIEHUCTBUS C JPYTMMH YJICHAMU
KOMAaH/1bl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHAX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IUIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHIKEHUS  (HEHOCTHKEHUS)  PEe3yIbTaToOB
NeSATeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIITNXCS CUTYaIlU, YCTAHOBIICHHBIX OIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esioBeKa B XOJE€ CHopa WIM IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3MUYECKHUX 3a]ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

8 KUIIACC
N HaumenoBanue KosmuecTBo yacos D/1eKTPOHHbIE
o
o/ PASACIOB M TEM B Konrpoabuesie IIpakruueckue (uudposbie)
cero
NporpamMmmsbl padoThI padoThI o0pa3oBaTejibHbIE

pecypchl



Pa3n

ea 1. TenyioBble sIBJEeHUA

Crpoenue u

1.1 . 3
CBOICTBA BEIIECTBA
1.2 TemnoBbie mpoIECCHI 27 1 3
Hroro no pazueny 30
Pa3zgen 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA
DIIeKTpUUYECKHE
pq 38PAMEL 3apsKeHHbIE 9
Teaa U uX
B3aHUMOJICUCTBU
59 ITocTostHABIN ) 33 1 5
AIEKTPUIECKUN TOK
2.3 MarauuTHbIC SIBJICHUS 11 1 2
54 DneKTpOMarHuTHas 0
WHTYKITHS
2.5 CBeTOBBIC SABJICHHS 12 1 1
Htoro no pazneny 65
Pa3nea 3. [loBTopuTe1bHO-00001IAI0IM I MOYJIb
[ToBTOpUTENBHO-
3.1 | oboObmarorwmii 7
MOJYJTb
Hroro no pazneny 7
OBILEE KOJIMYECTBO
YACOB IIO 102 4 11
I[MTPOTPAMME
8 KJIACC
No KosmnuecTBo yacos Nara DJIEeKTPOHHBI
KonTpoasn IMpakTnyec e ungposbie
n/ Tema ypoka Bce HU3Yy4YeH
o 0 HbIe KHe st o0pa3oBarteb
r
padoThI padoTbI HblIe pecypchbl
TermmoBoe
1 JIBHKEHUE. 1
Temneparypa
9 BrytpeHnHss 1

SHeprus




Crioco6b1
U3MEHEHUS
BHYTpPEHHEM
SHEPrUuu

TermonpoBoAHO
CTb

Kousekmus

N3nyuenne

Komnuecto

TEIUIOTHI.

Eanuaunel 1
KOJIMYECTBA

TEMI0THI

VYnenpHas
TEIUIOEMKOCTD

Pacuer

KOJIMYECTBA

TEIIOTHI,
HEO0XO0JIMMOTO

JUISL HATPEBAHUS 1
Tela Win

BBIJICIISIEMOTO

UM TIpH

OXJIAXKIECHUU

10

11

Pemenue 3amau 1

JlaGopatopHas
pabota Nel
"CpaBHeHue
KOJIMYECTB
TETUTIOTHI TIPH
CMEIINBAHUU
BOJIbl pa3HOU
TEeMIEPATyphI"

12

JlaboparopHas
pabota Ne2
"Nzmepenune
YAEITbHON
TEMII0EMKOCTH
TBepaoro tena'

13

OHeprus

TOILIHBA.

YV nenpHas 1
TeIIoTa

CrOpaHus




14

15

16

3aKoH
COXpaHEHHUS U
MIpEeBpaICHUS
SHEPruu B
MEXaHUYECKUX
Y TEIUIOBBIX
nporeccax
ArperaTtHblie
COCTOSTHUS
BEleCTBa

ITmaBnenue u
OTBEP/ICBAaHUE
KPUCTAJUTHYECK
HX BEIIECTB

17

I'padux
IUTaBJICHUS U
OTBEpCBaHUS
KPHUCTAJUTNIECK
UX Tel

18

VYnenpHas
TEIUIOTa
[UIABJICHUA

19

Hcnapenue.
HacpimeHnnsii n
HEHAaCBIITCHHBIN
nap

20

ITormomenne
DHEPIUH IIpU
UCTIapeHUNn
KHUIOIKOCTH U
BBIJICIICHUE €€
npu
KOHJICHCAIIU1
napa

21

Kunenue

22

BnaxxnocTh
BO3/yXa.
CrrocoObl
onpeaeeHus
BIAXKHOCTH
BO3/yXa

23

JlaboparopHas
pabota Ne3
"Uzmepenune




BJIAKHOCTHU
BO3ayXxa"

24

VY nenbHas
TEIUIoTa
napooOpa3zoBaH
usi v
KOHJICHCAIIUU

25

26

27

Pabota raza u
napa npu
pacimpeHun
JlBurarenn
BHYTPEHHETO
CrOpaHus

[TapoBas
TypOuHa

28

KII/I TermmoBoro
JBUTATEIISA

29

30

31

Pemenue 3amau

Kontponbnas
pabora 1o Teme
"TeroBble
SIBIICHHS.
HN3MeHeHue
arperaTHbIX
COCTOSIHUM
BeriecTna"

OnexTpusanus
TeJ IpU
COIIPUKOCHOBEH
17078
B3anmopericteu
€ 3apsHKEHHBIX
Tel

32

33

DIIEeKTPOCKOIT

DneKTpudecKoe
noje

34

JenumocThb
ANEKTPUIECKOTO
3apsja.
OneKTpoH

35

Crtpoenue
aTOMOB




36

OO0bsicHeHUE
AJIEKTPUUECKUX
SIBJICHUU

37

IIpoBoaHMKH,
MOJIYITPOBOTHUK
1787}
HEIPOBOJAHUKHU
JJIEKTpUYECTBA

38

DNEeKTPUYECKUI
TOoK. MlcTouHuKH
AIIEKTPUYECKOTO
TOKa

39

DJeKTpuuecKas
ICIIb U €€
COCTaBHBIE
4acTH

40

41

42

DIIEKTPUUECKUI
TOK B METaJIjIax

JencTBus
3JIEKTPUUIECKOTO
TOKa

Hanpasnenne

QJICKTPHUYCCKOI'O
TOKa

43

Cuita TOKa.
EnnHune! cunel
TOKa

44

45

AmMmiepmerp.
Nsmepenue
CHJIBI TOKa

DneKTpuYecKoe
HaIpsDKEHUE

46

J 2B105050200051
HaIpsHKEHUS

47

48

49

BosnbT™meTp.
Nsmepenue
HaIpsHKEHUs

3aBUCUMOCTH
CHJIBI TOKA OT
HaIPsHKEHUS

Pemenue 3amau

50

JlaboparopHas
pabota Ne5




51

52

"U3mepenue
HaANpsDKEHUS Ha
pa3IMYHBIX
y4acTKax
3JIEKTPUYECKOU
e

DJIEKTPUYECKOE
COTIPOTHBIICHUE
MIPOBOJTHUKOB.
Ennuauner
CONPOTHUBIICHUS
3akod Oma g
y4acTKa Ienu

53

Pacuer
COTIPOTHUBIICHUS
MIPOBOJIHUKA.
YeapHOE
COTIPOTHBIICHUE

54

[Ipumepsr Ha
pacuer
CONPOTUBIICHUS
IIPOBOJIHMKA,
CHJIBI TOKA U
HaNPsKEHUS

55
56

57

58

Pemenue 3agag
Peocratsl

JlaboparopHas
pabota Neb6
"PerynupoBanu
€ CUJIBI TOKa
peocraToM"”

IlocienoBarenn

HOC COCOIMHCHUA
IMPOBOAHUKOB

59

60

61

Pemenue 3agau

[TapannensHoe
COEIMHEHNE
IMPOBOAHUKOB

Pemenue 3amau

62

JlaboparopHas
pabota Ne7
"Uzmepenune
COIIPOTUBJICHHUA




MIPOBOJIHUKA
IIPU TOMOIIU
ammnepMerpa u
BOJITMETpA"

63

Pabora
IIEKTPHYECKOTO
TOKa

64

65

MoIIHOCTh
AIEKTPUUECKOTO
TOKa

Ennuauner
paboThI
AIEKTPUUECKOTO
TOKa,
PUMCHSICMBIE
Ha MIPaKTUKE

66

JlaGopaTopHas
pabora
"Uzmepenue
MOIIIHOCTH U
paboThl TOKa B
3JIEKTPUYECKOM
namme"

67

HarpeBanne
MIPOBOJHUKOB
ANEKTPUYECKUM
TOKOM. 3aKOH
[xoynsa-Jlenna

68
69

Pemenue 3agau

Konnencarop

70

Jlamma
HaKaJIMBaHUSI.
DIIEKTpUUYECKHE
HarpeBaTeNIbHbI
€ IpUOOopHI

71

Kopotkoe
3aMBbIKaHUE.
[Ipenoxpanuren
u

72

73

Pemenue 3agau

KonTponbHas
paboTa 1o riaBe
"DIeKTpUIECKH
e siByeHus"




74

MaruutHoe
oJie

75

MaruntHoe

TI0JIE IPSIMOTO

TOKA. 1
MaruutHsle

JIMHAHA

76

MarsuTtHoe
M0JIE KaTYIIKH C
TOKOM.
DJIEKTPOMAarHuT
bl U UX
MIPUMEHEHHUE

77

JlaboparopHas
pabota Ne9
"Cbopka
AIEKTpPOMarHura
U UCTIBITAHUE
ero neucTeus"

78

79

ITocTostnabIe
MAarHHTHIL.
MaruutHoe
oJie
IMOCTOSTHHBIX
MarHHuTOB

Pemenne 3amau 1

80

81

MaruutHoe
mosie 3eMitu

JenicTBue

MarHUTHOTO

HOJIs Ha

IIPOBOJIHHUK C 1
TOKOM.
ONEeKTpUYECKUM
JIBUTATEIh

82

JlaGopatopHas
pabota NelQ
"U3yuenue
ANEKTPUIECKOTO
JIBUTATEIIS
MOCTOSIHHOTO
TOKa (Ha
Mozenu)"

83

Pemenne 3amau 1




84

KonTtponbHas
pabota
"JneKTpoMariu
THBIE SIBJIEHUA"

85

Hcrounuku
CBeTa.
Pacnpoctpanen
ue CBeTa

86

Buaumoe
IBUKEHHUE
CBETUII

87

88

89

Otpaxkenue
cBeTa. 3aKOH
OTpaXKEHUS
cBeTa
ITnockoe
3epKajo

Pemenue 3amau

90

[Ipenomiienne
CBeTa. 3aKOH
MIPEIOMIICHUS
CBeTa

91

92

93

JInH3EL.
Onruueckas
CUJIa JIMH3EI

N300paxkenus,
JlaBaeMble
JIMH30U

Pemenue 3amau

94

JlaboparopHas
pabota Nell
"TTonryuenue
HU300paKECHHS
IpY TOMOIIU
JTUH3BI"

95

96

97

I'na3 u 3penue

KonTponbHas
paboTa 1o riaBe
"CBeToBbIE
SABIEHUS"

IToBTOpEeHune

98
99

IToBTOpEeHME

IToBTOpenune




100  IToBTopenue 1
101  IloBTopeHue 1
102 = IloBropenue 1
103  IloBTopeHue 1
OBUIEE
KOJIMYECTBO
YACOB I1O0 102 10

I[TPOTPAMME
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