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HOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma mo ¢usuke cocraBieHa Ha ocHoBe denepanbHoro I ocymapcTBEHHOTO
CTaHjaapTa, MpPOrpaMMbl OCHOBHOTO 00IIero obpa3zoBaHusi Mo (U3MKE, a Tarxe. aBTOPCKOU
nporpaMMbl 1O TpeaMeTy «pu3nuKay, yTBEpkKACHHONH MuHHCTepcTBOM oOpa3zoBanusi PO,
MIPUMEPHOM MporpaMmsbl 110 ¢usuke st 8 kimacca mo yueOuuky I'ytauk E.M, [1éppimkun A.B.,
M., Hpoda, 2019r yueOHuK is 0OmIe0Opa3oBaTEeNbHBIX ydpexacHuid. [Iporpamma maer
pacnpeziesieHue y4eOHBIX 4YacoB IO pasjielaM Kypca U PEeKOMEHIYEeMYIO IMOCIe0BaTEIbHOCTh
U3YYEHHUS TEM, C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsizell. DU3UKa B OCHOBHOMN
LIKOJIE M3Yy4YaeTCs Ha YPOBHE PACCMOTPEHHUs SIBJICHUM MPUPOJbI, 3HAKOMCTBA C OCHOBHBIMU
3aKOHAMH (PU3MKM W TPUMEHEHHEM OSTHX 3aKOHOB B TEXHHMKE W TIOBCEJIHEBHOW IKH3HH.
[TpuoputeramMu [Isi HIKOJBHOTO Kypca (PU3MKHM Ha 3Tale OCHOBHOIO 00IIero obpazoBaHus
ABIISIOTCS:
ITo3HaBaTenbHas AESATEINBHOCTD:

- HCIIOJIb30BAHME JJI IIO3HAHMSI OKPYXAIOIIEr0o MHpa pa3IUYHbIX €CTECTBEHHOHAYUYHBIX

METOJIOB: HaOII0IeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;

- (opmupoBanre yMeHU pa3nu4aTh (GaKThl, THTIOTE3bI, IPUYUHBI, CICICTBHS, JOKA3aTEIbCTBA,

3aKOHBI, TEOPHH;

- OBJIQJICHHE AaJIeKBaTHBIMU CIIOCOOAMM PELICHUS TEOPETUYECKHX U OSKCIIEPUMEHTAIbHBIX

3a/1a4;

- NPUOOpETeHHE OMbITa BBIIBWKCHHUS THIIOTE3 IS OOBSICHEHUS H3BECTHBIX (DAKTOB H

SKCIEPUMEHTAIbHON TPOBEPKHU BBIIBUTAEMbIX THIIOTE3.

WNudopmMannoHHO-KOMMYHHUKATUBHAS IS TEIBHOCTD:

- BIIQJICHME MOHOJIOTMYECKOW W JMAJOTHYECKOW PEUblo, Pa3BUTHE CIIOCOOHOCTH MOHHUMATH

TOYKY 3peHUs cOOeCeTHNKA U PU3HABATh [IPABO HA MHOE MHEHUE;

- WCIOJBb30BAaHUE MJI PEIIEHUS IO3HABATEIbHBIX M KOMMYHHMKATHBHBIX 33Ja4 pa3INYHbIX

HCTOYHUKOB MH(POpMAIUH.

PedrnexcuBHas AeATeNbHOCTD:

- BJIQJICHHUE HAaBBIKAMU KOHTPOJS M OLEHKHM CBOEH JEATEIbHOCTH, YMEHHEM IpEABHUIEThH

BO3MO>KHBIE PE3YJIbTATHI CBOUX JIEHCTBUI;

- OpraHu3anus y4yeOHOW [esATeNbHOCTH: IOCTAHOBKA II€NM, IUIAHUPOBAHUE, OIpeAeeHHE

ONTUMAJILHOTO COOTHOILEHUS LEJIN U CPEJCTB.

@®enepasibHbIil 0a3ucHBIA y4eOHBIM IUTaH A 00pa3oBaTeNbHBIX yupexaeHuil P® Ha
u3yuyeHue Gu3MKu B 8 Kilacce OTBOAMTCS 68 4acoB M3 pacueTa 2 yaca B HEJIEIIO.

Pabouass mporpamma mo (u3MKM BKJIIOYAET CIEAYIOLIME pa3/eibl: COJep)KaHue Kypca,
nepevyeHb yueOHO—METOAMYECKOro o0ecrieyeHns, yaeOHO-TeMaTHYeCKU T1aH, MeXIPeAMETHbIE
CBSI3M, CpEACTBA O0y4YeHUs, IUIAaH TEMAaTUKU KOHTPOJBHBIX pabOT, pa3BepHYTOE TEMaTHUECKOe
1aHupoBanue. Llenu n3yuenus.

® OCBOGHHE 3HAHUI O TEIUIOBBIX, QJIEKTPUYECKUX W MAarHUTHBIX SBJICHUSIX,
AIIEKTPOMAarHUTHBIX BOJHAX; BEJIMYMHAX, XapaKTEPU3YIOIIUX 3TU SIBJICHUS; 3aKOHAX, KOTOPHIM
OHHU TOAYUHSIOTCS; METO/IaX HAyYHOT'O MMO3HAHMS MPUPOABI U (POPMUPOBAHUE HA ITON OCHOBE
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

e OBJAQJICHHE YMEHHUSIMH TPOBOIUTH HAOIIOJACHUS MPUPOAHBIX SBIIEHUM, ONMUCHIBATH U
000011aTh pe3yabTaThl HAOMIOJCHUN, UCIOIB30BATh MPOCThIE U3MEPUTENbHbIE MPUOOPHI IS
U3y4eHUs (PU3MUECKUX SIBICHUN; MPEICTaBIsATh PE3yJIbTaThl HAOMIONEHUN WM U3MEPEHUN C
MOMOIIBI0 TAaONMUI], TPadUKOB U BBIBIATH HA 3TOH OCHOBE 3MIIMPHUYECKHE 3aBUCHUMOCTH;
IPUMEHSTh MOJIyY€HHBbIE 3HAHUS JUIsI OOBACHEHUS pPa3HOOOpa3HBIX MPUPOIHBIX SBICHUNH U
IIPOLIECCOB, TNPUHIUIOB JACHCTBHUS BaXHEMIINX TEXHUYECKUX YCTPOWCTB, Ui PELICHUS
bu3nYecKux 3a1a4;

e pa3BUTHE  IIO3HABATEIBHBIX  HMHTEPECOB,  HHTEIUIEKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH, CaMOCTOSITENIBHOCTH B NPUOOPETEHUWM HOBBIX 3HAHUM TMpU  pElIeHUU
¢u3nueckux 3a7ad U BBHIIOJHEHUU SKCIEPUMEHTAJIBHBIX MCCIEJOBAHUN C HCIOJIH30BAHHUEM
MH(OPMALIMOHHBIX TEXHOJIOTH;



e BOCHHTaHUE YOEKICHHOCTH B BO3MOXKHOCTU IO3HAHUS IMPHUPOIbI, B HEOOXOAMMOCTH
Pa3yMHOI'O MCIIOJIb30BaHUS JOCTMKCHUM HAayKM M TEXHOJOTHMH Ul NAJbHEHIIErO pa3sBUTUS
YeJI0BEYECKOro O0IIECTBa, YBAXKEHUA K TBOpPLIAM HayKH U TEXHMKH; OTHOLIEHUS K (pU3MKe Kak
K DJIEMEHTY OOII[eUeIOBEYECKOM KYIbTYpBI;

® [IPUMEHEHHE IIOJIYYEHHBIX 3HAHUM W YMEHUN Ul PELICHHUs IPAKTUYECKHUX 3aaad
NOBCEHEBHOM JKM3HHU, Al o0ecredeHus O€30MacHOCTH  CBOEH KM3HM, PallMOHAIBHOIO
IIPUPOJOIIOIIB30BAHMS U OXPaHbl OKPYKAIOIIEH CPEbl.

VYpoBenb oOyueHust — 6a30Bblii. B naHHOM Kilacce oOy4yaroTCsi B OCHOBHOM Y4allMecs CO
CpPEeIHMM M HU3KAM YPOBHEM pPa3BUTHs, MOITOMY BEAYIIMMH METOAAMHU OOYYECHHUS MPEAMETY
ABIISIIOTCS:  OOBSICHUTENbHO-UJUIIOCTPATUBHBI U PEHNPOAYKTHBHBIN, XOTS HCHOJB3YETCs U
YaCTUYHO-TTOUCKOBBIA. POPMBI YPOKOB B OCHOBHOM TPaJAULMOHHBIE (KOMOWHUPOBAHHBIN YPOK).
Mertonbl 00yueHUs: penpoayKTUBHBIN, (O0OBSICHUTENBHO — WIUTIOCTPATUBHBIN) U NPOJYKTUBHBIN
(4acTMYHO — NOUCKOBBIN). PopMa OpraHu3alvy [103HABATEIbHON AESITEIbHOCTH - TPYIIIOBas U
VHIVBUYaJIbHAS.

COJAEP/KAHUE OBYYEHUA
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJiekyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEpAOTO, JKUIKOTO U ra3000pa3HOro COCTOSTHUM BellecTBa. Kpucraminyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJISIpPHO--KUHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE sBIEeHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBA3p TeMIepaTyppl €O CKOPOCTbIO TEIUIOBOTO JABMIJKEHUS YacTHII.
Buytpennsass osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH »SHepruu: Tervionepenaya u
coBepluieHue padboThl. Bupl Teronepenaun: TemIONPOBOAHOCTh, KOHBEKIUS, U3ITYyYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TemaoBoro OanaHca. IlnaBieHue m oTBepAeBaHUE KPHCTATMYECKUX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenne. YnaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMKEHUS.

Hab6mronenue nuddysun.

Habmionenue siBneHuil cMauMBaHUs M KalWJUISIPHBIX SIBICHUH.

HabmroneHue TenaoBoro pacimpeHust Teil.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3mepeHus TeMIepaTypsl.

Buael renionepenaun.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUJIaMH.

lO CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

©ooNOR~LDE



11. HaOmroneHne KUIIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopuwvie padbomot u onvimeol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnBITH O HAOTIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJJIOHE MINPUIA.
OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WM OXJIAKICHHUS.
6. IlpoBepka TrHUMOTE3bl JMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnropenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTare TeIIonepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue sBICHHS TEIDIOOOMEHA ITPH CMEIIMBAHUH XOJIOJHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C

HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTpuzaius Tend. J[Ba poma aJIEKTpUYECKUX 3apsnoB. BzammonelcTBue 3apsHKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTpUYeckoro mojst. [IpuHImn cyneprno3uiiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHbIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS HJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeWCTBHSI JJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuina Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJHMKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydyacTKa IEMH.
[TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.

PaGota 1 MOIIHOCTD 3NEKTPUYECKOTro ToKa. 3akoH Jlxkoyns—JleHna. DnekTpudeckue emnu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue U1 )KUu3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe mose
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JleiicTBue MarHUTHOTO TMOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IMOCTOSHHOrO Toka. Vcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.

arwbdE

OnekrporerHepatop. CrnocoObl TONyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuzamms Tei.

2. JIBa pona 37eKTpUUYECKUX 3apsiIOB U B3aUMOJIEHCTBUE 3apSKEHHBIX TEl.



VY CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKYM U AUBIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHMKM TOCTOSIHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DJIIEKTPUUYECKUN TOK B )KUIKOCTH.

. "'a30BbIi1 pazps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mepenue 31eKTpUYECKOro HaIpsKEHUsT BOJIBTMETPOM.

. Peoctat u Mara3uH cOnpoOTHBJICHUMN.

. BzanMoiericTBHe MOCTOSSHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3/CJICHUsI MTOJIOCOB MarHuTa.
. MopenvpoBaHue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1moJie ToKa. IJEeKTPOMArHuT.

. JlelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUs UHIYKIIMOHHOTO TOKA OT YCIOBUN €0 BOSHUKHOBEHHSI.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

ok wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

M3MepeHue U peryJIMpoBaHNUE CUIIBI TOKA.

W3mepeHne U peryinpoBaHNe HaIIPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €70 JUIMHBI, IUIOIAIH ONIEPEYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIIOXKEHHS] HANPSOKEHWH IMPH MOCIEI0BAaTEIbHOM COEAMHEHHU
JIBYX PE3UCTOPOB.

ITpoBepka nmpaBuiia Al CUIIBI TOKA MIPH NTApAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Omnpenenenre MOIHOCTH 3JEKTPUUECKOTO TOKA, BBIIETSIEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, WAYIIETO Yepe3 JaMIO4Ky, OT HalpsHKeHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOrO IOJII MOCTOSHHBIX MAarHUTOB MpU UX OOBEAUHEHUU H
pa3esIeHuN.

HccnenoBanue AeHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OMnBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KaTYIIKU C TOKOM U
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue aeicTBYUsI MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.



19. KoncTpynupoBaHue ¥ H3y4eHHE paOOTHI DJICKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITEL 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIICAOBAHHE
U3MEHCHHI 3HAUYCHUS M HATIPABJICHUS MHIYKIIMOHHOTO TOKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oO0pa3oBaHWs HaIlpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHHE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKU;

- [IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKICHUHU OOIIECTBEHHO 3HAYUMBIX U ITHYCCKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMCHEHUEM JOCTHKCHUI (PH3UKH;

- OCO3HAHHME BaXXHOCTHU MOPAIbHO--3THUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUS:

- BOCIIPHSITHE ICTCTHUECKUX KadeCTB (PM3MUECKON HAyKW: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIHFHOCTH, UHTEPECA K MCCIIEA0BATEIIbCKON IeITeIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS U IMOIHOHAJIBHOI0 0JIATONIOJIYYHS:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTH HaBbIKa pedrekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMMUOKY M TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE YYacTHE€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aluM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COIMalIbHOM HaNpaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIE U PU3NIECKUX 3HAHUN;

- HHTEPEC K MPAKTUIECKOMY M3YUEHHUIO MPodecCrid, CBI3aHHBIX ¢ (DU3UKOM;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

- OpHEHTalMsl Ha MPUMEHEHHe (QU3NYECKUX 3HAHUU Ui pelIeHUs 3aaad B 00JacTu
OKpY’Kalollle Cpe/ibl, MIIAHUPOBAHUS MOCTYINKOB M OLICHKH HUX BO3MOKHBIX MOCIEACTBUMI
JUTSL OKpY KalOIlEel Cpebl;

- OCO3HaHME TI100aTHFHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIEM U MyTel UX PeIIeHNS,

8) ananTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TIPH BBIMOJTHCHUU WCCIEAOBAHUNA H TPOEKTOB
(bu3MYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- MIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO AESATEIbHOCTD;



e - ToTpeOHOCTh B (OPMHPOBAHWHM HOBBIX 3HAHWUW, B TOM dYHCIEe (OPMYIUPOBATH HJIEH,
MIOHSATHS, TUIIOTE3BI 0 (PU3MYECKUX O0BEKTAX U SBICHUSX,

® - oCO3HaHUE JNePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

® - [INIAaHUPOBAHUE CBOCTO Pa3BUTHS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>i;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, 06H_IGCTBa H 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX ,HCfICTBHfI C y‘léTOM BJIMAAHUA Ha OKPYXAOIIYIO CPCAy, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUYAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
Y CpPaBHEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH M NMPOTUBOPEUUS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISAT NPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HM3YYEHUH (PU3MUECKUX SIBICHUN U
IIPOLIECCOB, JIeNaTh BBIBOJABl C KCIOJIb30BAHUEM JEIYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBS3SX (PU3NUYECKUX BEIUYHH;
CaMOCTOSITENIbHO ~ BBIOMpATh crmocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEN0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYUYEHHYIO B XOJI€
WCCJICIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yjabTaTaM
MPOBENEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATh MHPOPMALUIO PA3TUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBleHUsS WHPOpMAUA U
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHS Yy4eOHOTO MarepHaia, pe3ylbTaToB JabopaTopHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aro)KenaTeIbHOCTH OOIeHNS;
CONOCTABIATH CBOM CYXJICHHS C CYXACHHSIMH JIPyTMX YYacTHHKOB JHaJoOra,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEprMEHTa, HCCIICIOBAHUS, IPOCKTA);

NOHUMAaTh M MCIHOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAWBUAYATbHOW pabOThI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIsiTh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJI3Aa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIICHUH (MHIUBUAYAIbHOE,
NPUHITHE PELIEHUs B TPyIIe, IPUHATHE PEILIEHUI IpyNoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyIaraTh IUIaH €€ NU3MEHEHMUS,

OOBSICHATH MPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJabTaTOB JIEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa LI U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYTroro yeiaoBeKa B XOJ€ CIOpa WIK AUCKYCCUU Ha HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE )K€ IIPaBO APYToro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 8 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHMS BEILIECTBA, KPHCTALUIMYECKWe M aMop(dHble Tena,
HACBIIICHHBIA ¥ HEHACBIIICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEpPrusi, TEIIOBOW JBUTATENb, SJIEMEHTAPHBINA ANEKTPUUECKUIN 3apsill, HIEKTPUUECKOE
110JIe, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
1oJe;

pa3iuuaTth SIBICHUA (TEIJIOBOE paCHIMpEHUE U CKaTue, TeIulonepenava, TEIioBOe
paBHOBECHE, CMauMBaHWE, KaNWUIPHBIC SBJICHUSA, WCIAPEHUE, KOHICHCALNS,
IUIaBJICHUE, Kpuctaym3anuss  (OTBepJeBaHue), KUIIEHUEe,  Terulonepenaya
(TemIoNnpOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DJIEKTPU3allUs Tell, B3aUMOJIEeHCTBUE
3aps0B, ACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEWCTBUE MAarHUTHOIO IOJIS HAa MPOBOAHHUK C TOKOM, 3JIEKTpPOMarHuWTHAas
UHAYKIHS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM uyucie (U3MYecCKHe SBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KallWUISIPHBIE SIBJIEHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTPUYECKUE SABIEHUS B aTMmocdepe, JIEKTPUYECTBO SKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeiid MOICOB, POJIb MAarHUTHOTO MOJS IS JKU3HH Ha
3emJiie, IOJMSPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUe SBJICHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHAeIbHAas
TEIJIOEMKOCTh ~ BEIIECTBA, YJAENbHAs TEIUIOTa I[UIABJICHUS, YJAENbHAas TeIioTa
napooOpa3oBaHus, yJenbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOX(PQUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHASI BJIAXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIpsDKEHHWE, COINPOTUBIEHHE IMPOBOJIHUKA,
yJlelIbHOE CONPOTHUBIICHHE BEIIECTBA, pabd0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA), IpU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] M €AVHULIBI (PU3HUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYHMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
OPUHIUI  CYNEprNo3uIMU Tojed (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jxoyns—JIeHma, 3akoH COXpaHEHUs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKEHHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
cUTyaruin MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
omopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB N
3aKOHOMEPHOCTEH;



pemarh pacu€THbIe 3aaun B 2-3 JCHCTBUA, HCIOJB3YS 3aKOHBI M (DOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33/a4yu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBISBIIATH HEOCTATOK JIAHHBIX JUIsl PELICHUS 3aJauH,
BBIOMpATh 3aKOHBI 1 (POPMYJIIBI, HEOOXOAUMBIE /ISl €€ PeIleHus, TPOBOAUTH PACUETHI U
CpPaBHMBATh MOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIOJNb3yd  ONUCAaHHE  MCCIECNOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OLIEHUBATh MPAaBUWJIBHOCTh MOPSAKA MPOBEICHHS HCCIEAOBaHUSA,
JienaTh BbIBOJIBL;

MIPOBOJMTH OMBITHI IO HAOIOCHUI0 (PU3NYCCKUX SBICHUN WIH (PU3NICCKUX CBOHCTB
Ten (KamwUIsipHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUSL U HATPEBAHUS IIPU U3JTYUYECHUU OT LIBETA
u3Nmyyaronie  (mornoaroiieil) TMOBEPXHOCTH, CKOPOCTh HCHApeHHsl BOJBI  OT
TEMIEPATypbl JKUIAKOCTM W TUIOMIAAd €€ TOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aUMOJICCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MATHUTHBIX TOJIEH TTOCTOSIHHBIX MarHUTOB, ACUCTBUS MAar HUTHOTO TOJISI
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHUTa, CBONCTBA DJIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSiEMbIe MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHUsS, OMHUCHIBATH XOJ OMNbITA W
(GbopMyITUPOBaThH BHIBOJIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUs] TeMIlepaTypbl, OTHOCUTEIBFHOM BIAXKHOCTH BO3/1yXa,
CUJIBl TOKA, HAIPSHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYHH, CPAaBHHMBATh PE3YNbTAaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3WYECKON BEIMYHMHBI OT IPYroM ¢
WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUSI U YIEIbHOTO COMPOTHUBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HAa IPOBOJIHHUKE,
HCCJIEIOBAHKUE TOCIIE0BATEIbHOTO W TMapajuIeNbHOTO COEIUHEHHI MPOBOIHUKOB):
MJIAaHUPOBATh UCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBINIOJHSATH U3MEPEHUS, CIEIys
MpeIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYSHHONW 3aBUCHMOCTH B BUJIE
Tabnui ¥ rpaduKoB, AeJaTh BHIBOABI MO Pe3yabTaTaM UCCIeIOBAHUS;

MPOBOANTHh KOCBEHHBIE M3MepeHUs (U3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCTH AJIEKTPUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHs, CcoOUpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MIPEIOKEHHOW MHCTPYKIIUH, U BEIYHUCIIATH 3HAUCHUE BETMYUHBL;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
00opy0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MTPUOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOpPON HA MX OMHCAHHUS (B TOM YHCIE: CHCTeMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETP, BOJIBTMETP, CUETUMK DICKTPUICCKOM
DHEPrUH, JIIEKTPOOCBETUTENbHbIE TPUOOPHI, HArpeBaTEIbHBIE DIEKTPONPHUOOPHI
(mpuMepbl), SNEKTPUYECKHE TMPEIOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEH
MOCTOSTHHOTO TOKA), HCIOJIb3ysS 3HAHHUA O CBOMCTBAaX (PU3MYECKUX SBICHUN U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTEIbHBIC MPUOOPHI TIO
CXeMaM U CXEMaTHYHbIM PUCYHKaM (KMIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,



TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JEKTPUUYECKUX IIeTeil C MOCIeI0BATEIbHBIM U MapaJIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3nyas yCIOBHBIC 0003HAYCHMSI SJICMEHTOB JJIEKTPUICCKUX IETEH;
OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl oOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsI U COOJIIOACHHUS HOPM DKOJOTMYECKOTO TIOBEJICHUS B
OKpYXKarolleH Cpele;

OCYIIECTBIISITh MOUCK HHGpopManuu (usnueckoro coaepxkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUM W NyTEM CpPaBHEHUS JOINOJHHUTENIbHBIX HCTOYHHKOB
BBIICTIATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJTHCHUH YICOHBIX 3a/IaHUN HAYIHO--TIONMYJIIPHYIO JIUTEPATYPY
(bu3UYeCcCKOro cojJep)KaHus, CIPAaBOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIIEeHHUs, 0000IIas
UH(GOPMALIMIO U3 HECKOJIbKUX HUCTOYHHKOB (PU3NYECKOTO COACpNKaHHSA, B TOM YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaThl MPOCKTHOW WM  HCCIEN0BATEIbCKOMN
JIeATETLHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHSITHUIHBIN ammapar
Kypca (GPU3MKH, COMTPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIINCH;

IpU  BBINIOJIHEHUM YYEOHBIX TMPOEKTOB M HCCICIOBAHUN (DU3NYECKUX IPOILIECCOB
pacrpeieniaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJjadaMH,
CIeIUTh 3a BBIIOJIHEHHEM IUIAaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHMBAaTh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTh  TPYIIBL,  BBICTPaWBATh
KOMMYHUKATUBHOE B3aMMO/IEHCTBHE, MPOSIBIISSi TOTOBHOCTh pa3pemniath KOH(QIUKTHI.

Hepeqeﬂb pa3aeioB, KOJIHYE€CTBO 1aCOB, 0OTBOAUMO€ HA U3YUCHME pa3acja

Ne v/m HaumeHnoBanue pa3aenon Bcero yacos

1 TenoBrle ABIICHUS 23

2 DJIEKTPUUECKHUE SIBICHUS 29

3 DNeKTPOMAarHUTHBIE SIBIICHHUS 5

4 CBeTOBEBIE SIBICHUS 11
Hroro 68

KoauuecTBo JaC0B, OTBCACHHBLIX HA MPAKTHYECKYIO YaCTh U KOHTPOJIb

Tema Bun paGoter No JaTa
ypoka | utan | daxt
«CpaBHEHUE KOJIMYECTB TEIIOTHI IIPU naboparopHas padora Nel 8 | 27.09
CMEIIMBaHUU BOJIbl Pa3HOM TeMIIEpaTypbl»
«M3mepeHne yeiabHON TEIIOEMKOCTH nabopatopHast paborta Ne2 9 (0210
TBEPJIOTO TeJay




«/3MepeHne BIa)KHOCTH BO31yXa» nabopatopHast pabora Ne3 19 [ 13.11
«3meHeHue arperaTHbIX cocrosianii | KonTpoabsHas pabora Nel 23 | 27.11
BEIIECTBAY
«COopka 3JIeKTpUYECKO 1T U u3MepeHne | jaboparopHas padorta Ned 33 | 10.01
CWJIBI TOKA B €€ Pa3IMYHBIX YIaCTKAX)»
«M3MepeHre HaNpsHKEHUS Ha Pa3IuIHBIX nabopaTopHas padora Ne5 36 | 22.01
y4acTKax AJIEKTPUUYECKOH IIeTIN
«PerynupoBaHe CHIIBI TOKA PEOCTATOM) nabopaTopHas padota Ne6 40 | 05.02
«Ompenenenue CONPOTHBICHHUS TMPOBOAHHUKA | TaboparopHas padota Ne7 41 | 07.02
IPY IOMOIIIY aMIIEPMETPa M BOJIBTMETPA
«INEKTPUICCKU TOK. Coenunenue | KonrponpHas padota No 2 45 | 21.02
IPOBOTHUKOB)

«3MepeHne MOIIHOCTH M paboThl TOKa B | JlabopartopHas padota Ne® 47 | 28.02
AIEKTPUYECKOM JIaMIIe)»

«PaboTa 1 MOIIHOCTB AIEKTPUUYECKOro Toka» | KoHTposbHas pabora No 3 52 | 19.03
«COopKa 3JIeKTpOMarHuTa M HCIBITaHUE €ro | JjaboparopHas padora Ne9 54 | 02.04
NENUCTBU»

«M3yueHue  JIEKTPUYECKOrO  JBUTATENs | JlabopaTopHas pabora Nel( 56 | 09.04
MTOCTOSTHHOTO TOKa (Ha MOJICIIN )

«OIIEKTPOMAarHUTHBIE SIBJICHUS» KonTposibnas pabora Ne 4 57 | 11.04
BITP 18.04
«[lonydyenne wu300paxeHUss TMpu MoMoIIM | JJabopaTopHas padora Nell 63 | 02.05
JIMH3BD)

WrtoroBelii 1o10BO# TeCT 1Mo (hu3uke § Kiacc 67 | 21.05

KanenpapHo-temaTndeckoe nJ1aHUpPOBaHHE
no ¢pusuke § kiace




(2 gaca B HefeINI0, BCero 68 4acoB)

No Tema ypoka Kon- | lara
ypoka BO POBEJICHUS
gacoB | [lman | ®akr
TemoBblie siBaeHus (23 4)

1 TennoBoe newxkenue. Temneparypa Bayrpennss sneprus. | 1 04.09

2 Crioco0Obl M3MEHEHHs] BHYTPEHHEH YSHEPTUU 1 06.09

3 TennonpoBoTHOCTH 1 11.09

4 Konseknws. 3nydyenune 1 13.09

5 KommuectBo Temnorel. EnuHNUIBI KOJIMYECTBA TEILIOTHI 1 18.09

6 VY nenpHas TEMI0EMKOCTb 1 20.09

7 PacueTt KomyecTBa TEIUIOTHI, HEOOXOAMMOTO JIJIs 1 25.09
HArpeBaHMUs TeJla HITH BBLICISIEMOTO MM IIPU OCTHIBAHUU.

8 JlabopaTopHas padora Nel «CpaBHeHHE KOJTUYECTB 1 27.09
TEIUIOTHI MPH CMEIIMBAHUY BOJIBI PA3HOW TEMIIEPATyPhD»

9 JlabGopaTopHas padora Ne2 «3mepenue yneabHOM 1 02.10
TEIUIOEMKOCTH TBEPJIOTO TEJIa»

10 OHeprus TomuBa. Y iejbHasi TeIJI0Ta CTOPAHHUSL. 1 04.10

11 3aKOH COXpaHEHUs U MPEBPALLECHUS SHEPTUU B 1 09.10
MEXaHWYECKHUX ¥ TETUIOBBIX MpoIleccax

12 TennoBsie siBIECHUS 1 11.10

13 ArperatHble cocTosiHUS BelecTBa. [1lnaBnenue u 1 16.10
OTBEpJEeBaHNE KPUCTAUTUYECKUX TEJ

14 I'paduk niuaBneHus 1 OTBEPAEBAHUS KPUCTAIUTMYECKHX 1 18.10
Ten. YaenpHas TEIUIOTA TIABJICHUS.

15 Pemenwue 3anay nmo teme « HarpeBanue tena. [InaBnenne u | 1 23.10
KPUCTAJTU3AITUSD)

16 Ucnapenune. HachllieHHbIN 1 HEHACBIILIEHHBIN TIAp 1 25.10
[TornomieHne SHEPTUN NIPU UCTIAPESHUH KUJIKOCTH H
BBbIJICTICHHUE €€ TP KOHJCHCAIIUU Tapa

17 Kunenue. Y nenpHas temnnora napooOpa3zoBaHUs U 1 06.11
KOHJICHCAIIUU

18 Pemenue 3amanuii Ha pacyeT yAeNabHON TETIOTHI 08.11
napooOpa3zoBaHUi, KOTUYECTBO TETJIOTHI.

19 BraxxnocTs Bozmyxa. CriocoObI oripeiesieHusl BIaKHOCTH 1 13.11
Bo3ayxa JlabopatopHas padora Ne3 «3mepenne
BJI&KHOCTH BO3JTyXa

20 Pabora ra3a u napa npu pacmupeHuu. /IBuratens 1 15.11
BHYTPEHHETO CTOPAHHUS

21 [TapoBas Typ6una, KI1J] TerioBoro npuratens. 1 20.11

22 Pemrenue 3anau no reme «M3mMeHeHne arperaTHbIX 1 22.11
COCTOSIHMM BEIIECTBAY.

23 KonTtpouabnas padoraNel «/I3MeHeHne arperaTHbix 1 27.11
COCTOSIHM BEIIECTBAY

DuieKTpUuecKue siBjaeHus (29 4)

24 DneKkTpu3aIys TeN MNPy COMPUKOCHOBEHHH. 1 29.11
B3anmoneincTeue 3apsyKeHHBIX TEIL.

25 DIEKTPOCKOI. DJIEKTPUIECKOE TI0JIe 1 04.12

26 JlenmuMocCThb 3IeKTpUYecKoro 3apsana. DnektpoH Ctpoenne | 1 06.12
aTOMOB.




27 OOBsicHEeHHE DIIEKTPUYECKHX SIBICHUM 11.12

28 [TpoBOAHKMKH, TTOJYTIPOBOTHUKH M HETIPOBOIHUKU 13.12
JIEKTPHYECTBA.

29 DneKTpuYeCKuii TOK. ICTOYHUKH 3JIEKTPUIECKOTO TOKA 18.12

30 DNeKTpuUYecKas 1eNb U €€ COCTABHBIC YaCTH 20.12

31 DNeKTpUYECKH TOK B MeTaiax. [leficTBue 25.12
aJIeKTpHUYecKoro Toka. Hampasienue Toka

32 Cwnna toka. EquHuIe cCyuiiel TOKa 27.12

33 Awmmnepmetp. M3mepenue cuibl Toka. JlabopaTopHasi 10.01
padora Ned «COopka JIeKTpUUYECKOM LIETIN U U3MEPEHNE
CHJIBI TOKA B €€ Pa3INYHBIX Y4aCTKaX)

34 DnexTpuueckoe HanpsbkeHue. EquHuIbl HanpsKeHUst 15.01

35 BoasT™merp. M3Mepenune HanpsikeHus. 3aBUCUMOCTD CHITBI 17.01
TOKa OT HaINPSDKCHUS.

36 DIEeKTPUYECKOE COMPOTUBIIEHNUE TPOBOIHUKOB 22.01
JlabopaTopHas padora Ne5 «M3mepenune HanpspKeHUS Ha
pa3IMYHBIX yYaCTKAX JICKTPUUCCKOM IS,

37 3akon OMa JJ1s yJacTKa 1enu 24.01

38 Pacuet conpoTuBieHns MPOBOIHUKOB. Y I€JIbHOE 29.01
COIIPOTHBIICHUE.

39 [IpuMepsl Ha pacyeT CONPOTHURIICHHUE MPOBOAHUKA, CHITBI 31.01
TOKA Y HANPSKCHMSI.

40 Peocratsl. JlabopaTopHasi padoTaNe6 «PerymipoBanue 05.02
CHJIBI TOKA PEOCTATOM»

41 JlabopaTopHas padora Ne/ «3mepeHune conpoTUBICHUS 07.02
MIPOBOJHMKA MPY MOMOIIIM aMIIepMeTpa U BOJIbTMETPa

42 [TocnenoBarenpHOE COCTMHEHNE MPOBOJHUKOB 12.02

43 [TapannenpHO€ COEIMHEHUH IPOBOAHUKOB 14.02

44 Pemenwue 3ama4 mo temam «CoeTMHEHNE TIPOBOTHUKOBY. 19.02
«3akoH OMa JiIsl yJacTKa e

45 Kourpoabnas padoraNe2 «DnekTpuuecKkuii TOK. 21.02
CoenMHEeHNEe TPOBOTHUKOBY

46 PaboTa u MOIITHOCTH AJIEKTPUUYECKOTO TOKA. 26.02

47 EnuHumps! paboTsl 2JIEKTPUIECKOTO TOKa, TPUMEHSIEMOTO 28.02
Ha npakTuke JlaboparopHas padoraNe8 «M3mepenue
MOIIIHOCTH U paOOThI TOKA B AIEKTPUUYECKOM JlaMme

48 HarpeBaHnne npoBOAHHUKOB 3JIEKTPUUECKUM TOKOM. 3aKOH 05.03
Jxoynsa-Jlenna

49 Konnencarop. 07.03

50 Jlamna HakanmuBaHUA. DJIEKTPUUYECKUE HarpeBaTelbHbIe 12.03
pubopsl. Kopotkoe 3ambikanue. [Ipegoxpanurenu

51 Pemrenue 3amay mo remaMm «Pabora 1 MOIIIHOCTH 14.03
ANEKTPUUYECKOTO TOKa» «3akoH JIxoyns-JleHna»
«KoHnnencarop»

52 KonTpoabHnas padora Ne 3 «PaboTa 1 MOITHOCTb 19.03
AIIEKTPHYECKOTO TOKA

DJIeKTPOMAarHuTHbIE siBJeHUd (5 1)

53 MaruutHoe none. MarauTHoO€ 1oJie IpsIMOro TOKa. 21.03
MarHuTHbI€ JINHUA

54 MarauTHoe 1ose KaTylKy ¢ TOKOM. DJIEKTPOMarHUThI 02.04

JlabopaTopHas padoraNe9 «CO0opKka IJIEeKTPOMArHuTa u




HUCIIBITAHUEC €T'0 HCﬁCTBHH))

55 [TocTosiHHbIE MarHUTHI. MarHuTHOE NoJIe 3eMIIH 1 04.04
09.04

56 JleficTBEe MarHUTHOTO TIOJISI HAa MPOBOJIHHUK C TOKOM. 1
Onexrpuueckuii asurarens. Jlaboparopuas padboraNel(
«M3yueHne 37eKTpUUECKOro ABUraTesl IOCTOSHHOTO TOKA
(Ha mojienm)

57 KourpoabHnas padoraNed «DnekTpoMarHuTHbeIC SBaeHUs» | 1 11.04

CsetoBble siBjeHus (11 ).

58 Hcrounuku cBera. PacnpocTpanenue ceera 1 16.04
Bunumoe nBuxeHue CBETUI.

59 BIIP (UToroBslii ronoBoii Tect no ¢usuke 8 kiacc) 1 18.04

60 OTtpaxkenue cBeTa. 3aKOH OTpakeHUs cBeTa. [lockoe 1 23.04
3epKaJIo.

61 [Ipenomiuenue cBera. 3aKOH IPEJIOMIIEHUS CBETA 1 25.04

62 Jlunzel. OnTuyeckas cuna a3l M300paxenus, gaBaemele | 1 30.04
JIMH301

63 JladopaTopuasi padoraNell «[lomydueHne n300paeHus 1 02.05
IIPH TIOMOIIH JIMH3BD)

64 Pemenue 3anau. [Toctpoenne n3obpakeHuit, nomydeHusix ¢ | 1 07.05
MOMOIIBIO JINH3

65 I'na3 u 3penwue. 1 14.05

66 CBETOBBIE ABIICHHUS. 1 16.05

67 HTorosblii rogoBoii Tect no pusmnke 8 kiace 1 21.05

68 3aKIIOUYUTEIbHBINA YPOK 1 23.05
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