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HHOACHUTEJIbBHAA 3AIINCKA

no

Conepxanue TpOrpaMMbl HampaBlIeHO Ha (OPMHPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH YYalIMXCsl M OPTaHU3AIMIO U3Y4YeHUsl (PU3KUKU Ha JAEATEIbHOCTHON OCHOBE. B
HEH yYUTBIBAIOTCSI BO3MOYKHOCTH IpeaMera B peanuszauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM ¥ METallpeMETHBIM pe3ylbTaTaM OOy4eHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O
o0m1ero o0pa3oBaHuUs.

OBIIAS XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucremMooOpa3yromuii A1l eCTeCTBEHHOHAYYHBIX Y4eOHBIX TPEJMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIGKAT B OCHOBE IPOLECCOB M SBICHH, M3y4aeMbIX
XUMUeH, OnoJoruen, acTpoHoMuen u pusndeckoit reorpadueit. dusznka — STO MPEIMET,
KOTOPBI HE TOJIBKO BHOCUT OCHOBHO BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO U
MIpeloCTaBIIsIeT HanboJsee sicHble 00pa3lbl MPUMEHEHHsI HAyYHOTO METOJla IO3HaHUs, T.€.
criocoba MoJydyeHHs! TOCTOBEpPHBIX 3HaHMM o0 mupe. Haxonen, ¢u3nka — 3T0 mpenMer,
KOTOpBbIM Hapsay ¢ JpYTMMH €CTECTBEHHOHAy4YHBIMU IpeAMETaMU JOJDKEH J1aTh
IIKOJIbBHUKAM TMPEJCTaBIIEHUE 00 YBJIEKaTEJIbHOCTH HAY4YHOI'O MCCIEIOBAaHUS U PajoCTU
CaMOCTOSITEJILHOTO OTKPBITHS HOBOT'O 3HAHMUSL.

OpHa U3 T7IaBHBIX 337a4 pU3NYECKOro 00pa3oBaHusl B CTPYKType oOliero oopasoBaHus
COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW IpaMOTHOCTHM M HMHTEpeca K Hayke y
OCHOBHOI Macchl 00y4aronuxcs, KOTopble B AajbHEHIIeM OyIyT 3aHSITHl B CaMbIX Pa3HO
oOpa3HbIX cepax AesTenbHOCTH. Ho He MeHee BakHOU 3ajjaueil sIBJISIETCS BBISIBICEHUE U
MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JIIOAEH N TOPOJODKEHHS oOpa3oBaHHUS H
JTaNbHEHIIe MpoeCcCHOHANBHOW ACSITEIIBHOCTA B 00JIACTH  €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3/1aHMM HOBBIX Te€XHOJIOTHil. COINIacHO MPUHITOMY B MEKIYHAPOAHOM
cooOuiecTBe omnpezaeneHnuo, EcTecTBeHHOHay4dHass TPaMOTHOCTb — 3TO CIIOCOOHOCTB
YeJ0oBeKa 3aHMMaTh AKTUBHYIO TPaXKJAHCKYIO IO3UIMI0 MO OOLIECTBEHHO 3HAYMMBIM
BOIPOCaM, CBA3aHHBIM C €CTECTBEHHbIMH HayKaMM, M €ro FOTOBHOCTb MHTEPECOBATHCS
€CTECTBEHHOHAY4YHbIMHM HeAMH. HaydHOrpaMOTHBII 4ellOBEK CTPEMMTCS y4acTBOBaTh B
apryMEHTHPOBAHHOM OOCYKIEHHUU MpPOOJIEeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM MU
TEXHOJIOTUSM, YTO TPEOYET OT HEero CIEIyIOLUIMX KOMIETEHTHOCTEM!:

Hay4YHO OOBSCHSATH SIBJICHUS,

OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAyYHOI'O MCCIIeI0BaHMUs,

MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAyYHbIE IOKA3aTEIbCTBA JJIS TIOTYUCHHUS
BBIBO/IOB.

N3yuenue Gpusuku ciocoOHO BHECTH pelIaroluil BKIaJ B pOPMUPOBAHNE €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0YyJarOLIUXCS.

HEJU U3YYEHUS YYEBHOI'O IIPEJMETA «®U3UKA»

Ienn n3yueHust GU3MKUM Ha YpOBHE OCHOBHOT'O 00IEro oOpa3oBaHUs ONpENENEHbl B
Konnenuuu mnpenonaBanus ydyeOHoro mnpeamera «@Pusuka» B 00pazoBaTeIbHBIX
opranuzanusax Poccuiickoit deaepanuu, peaau3yonmx 0CHOBHbIE 00111€00pa3oBaTe/bHbIe
porpammbl, yTBepkIEHHON pemenueM Kosernn MuHucTepcTBa  MPOCBEIEHUS
Poccuiickoit @enepanuu, npotokon ot 3 nexadpst 2019 r. Ne [TK4BH.

enu uzydyenus GU3MKuU:

npuoOpeTeHne NHTepeca U CTPEMIIEHUS 00YyUJalOIINXCsl K HAyYHOMY

U3YUEHHUIO TPHUPOJIbl, PA3BUTHE HX MHTEJUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEIH;

pa3BUTHE MTPEICTABICHUH O HAYYHOM METO 1€ TIO3HAHUs U (OpPMUPOBAHUE

HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY)KAIOIIUM SIBJICHUSM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3y4eHHUsI OCHOB CTPOCHHUS

MaTepuu U (QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKH;

(opmMupoBaHHe IPEACTABICHUIN O POJIK (PUBUKHU sl pa3BUTHS IPYTUX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTHIi;



e pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyayeit mpodheccuoHaIbHON
JeATeIbHOCTH, CBA3aHHOH C (PU3MKOH, MOArOTOBKA K AaJbHEHIIEMY 00Y4EHUIO B 3TOM
HaIpaBJICHUU.

JlocTiKeHHe THX Lieleld Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs 00ecreunBaeTCs
pELICHHUEM CIEYIOINX 3a/1ay:
e MpHOOpEeTeHNe 3HAHUK O AUCKPETHOM CTPOSHHHU BEIIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e MpHOOpETEHNE YMEHUHN ONHMCHIBATH M OOBSICHITH (PU3NUECKUE SIBICHHS C
HCII0JIb30BAHMEM I0JIy4YEHHBIX 3HAHUM;
e  OCBOEHHME METOJOB PELIECHUS MPOCTEUIINX PAaCUETHBIX 33/1a4 C UCTI0JIb30BaHUEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;
e pa3BUTHE YMEHMI HaOJIOaTh IPUPOIHBIE SIBIICHUS U BBIIIOJHATD OIbBITHI,
nabopaTtopHble PadOTHI M SKCIIEPUMEHTAIILHBIE NCCIIEJOBAHUS C UCIIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;
e OCBOEHHE MPHUEMOB pabOTHI ¢ HHPOPMaIUEH GU3HUECKOTO COJIEPKAHUS, BKIIFOUAS
nH(}OPMALIHIO O COBPEMEHHBIX TOCTHKEHUAX (PU3UKHU; aHAJIN3 U KPUTHYECKOE
OlleHMBaHHE MH(OpPMaLINY;
e 3HAKOMCTBO CO chepamu mpohecCHOHATHHOU IeATETLHOCTH, CBI3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUYECKOI HAYKH.
MECTO YYEBHOI'O ITIPEIJMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBrmM ¢ PI'OC OOO dusnka sBiseTcs 0053aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus. JlanHas nporpamma npeaycMaTpruBaeT u3ydeHue
¢u3uku Ha 6a3zoBom ypoBHE B MBOY Usipaa-baxsiackoit COLL, 8
Kimacce 00béme 68 uvacoB mo 2 4daca B HENEIIO.
COJAEP)KAHHUE YYEBHOTI' O IPEJIMETA

Pazpgen 1. TenyioBble iBJIeHUSA

OCHOBHBIE TIOJOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpPUU CTPOCHUSI BEIIECTBA.
Macca u pa3zmepsl aTOMOB M MOJIEKYJ. OMbITHI, TOATBEPKIAIOIINE OCHOBHBIEC MOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKOU TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammuyeckue
n amopdubie Tena. OOBCHEHHE CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUU MOJIEKYJISIPHO-KMHETHYECKON Teopruu. CMaurMBaHUE U KalWJUISIPHBIC SIBJICHUSL.
TermoBoe pacuiupeHue U ckaTHe.

Temneparypa. CBa3b TeMIEpPaTyphbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUS YACTHII.

Bayrpennss sueprus CriocoObl M3MEHEHHS BHYTPEHHEW SHEPruu: TeIuionepenada u
coBeplieHne paboThl. Buapl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTD BelllecTBa. TeImI000MeH U TEMIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOTO OaaHca.

[InaBneHue W OTBEpJ/ieBaHUE KPHUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIJIOTA
mnaBneHus. [Tapoo6pazoBanue u konaeHcamus. Ucnapenue (MC). Kunienue. Y nenpHast
TeII0Ta mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOTO
naBieHus. BraxHocTh Bo3ayxa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[punnuner pabotsl TemnoBbix asurareneit. KIIJ[ TemmoBoro nsurarens. Temmosbie
JIBUTATENH M 3alIMTa OKPYXKAIOILIEH cpe/bl . 3aKOH COXPAHEHUS U NIPEBPAILCHUS SHEPTUU B
TEIUIOBBIX MPOLIECCAX .

Hemoncmpayuu

1. Habnronenne OpOYHOBCKOTO JIBHIKEHHUS

2. Habmonenue muddy3un

3. Habmroienue sBiIeHU cMayrBaHUS W KaMWJUTSIPHBIX SIBJICHUN

4. HaGnroieHue TemIoBOTO pacIuPEHHsI Tl




5. I3MeHeHune 1aBieHus Ta3a Ipy U3MEHEHUH 00bEMa U HarpeBaHUM WIIH OXJIAXKICHUH

6. [IpaBuia u3mMepeHus TeMepaTypbl

7. Buasl Tenonepenayun

8. OxJnaxk/ieHue Npy COBEPLIEHUH PabOThI

9. HarpeBanue npu coBepIIeHUU paObOThl BHEITHUMHU CHIIAMH

10. CpaBHeHHE TEMIOEMKOCTEHN pa3IMUHbIX BELIECTB

11. Habmonenne KuneHus

12 .HaGmoienre moCTOSIHCTBA TEMIIEPaTyphl IIPH TUTaBIICHUH

13. Mojenu TennoBbIX ABUTaTeIen

Jlabopamopusie pabomot u onvimul

1. OnbITE IO OOHAPYKEHUIO JEWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSIKCHHUS

2. OmnbITHI O BBIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbIThI IO HAOIIOJEHHIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUJIKOCTEN U TBEPABIX TEI

4. OmpeneneHue AaBJICHHS BO3yXa B Oa/NIOHE MIMPUIIA

5. OnbITbl, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WIH OXJIaKICHUS

6. IlpoBepka ruUMOTE3bl JIMHEWHON 3aBUCHUMOCTH JUJIMHBI CTOJOMKA MKUAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTypbl

7. Habmonenne u3MeHeHUs] BHYTPEHHEN SHEPruM Tejla B pe3ysbTaTe TeIlonepeaayn u
paboTHl BHEITHUX CHUT

8. UccnenoBaHue sBJI€HUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOIHOM U Topsiuell BOIbI

9. OmnpeneneHre KOJMYECTBA TEIJIOTHI, MOJYYEHHOIO BOJON MpH TEIIoOOMEHE C
HarpeThiM METaNINYECKUM [IUJIUHAPOM

10. Onpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnegoBanue npoliiecca uCapeHus

12. OnpeneneHne OTHOCUTEILHOM BIAXKHOCTH BO3yXa

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIbJa
Pazoen 2. Inekmpuueckue u MacHuUmMHble A6/1CHUA

DnekTpuzanusa Ten. J[Ba pojaa 37eKTpUYecKuX 3apsanoB. BzanmoaeicTeue 3apsiKEHHbBIX
ten. 3akoH KynoHa (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TNl OT BETUYHHBI
3apsA70B U PACCTOSIHUS MEXKY TEIaMH).

Dnextpuueckoe noje. HanpsxEHHocTh anekTpudeckoro nosis. [IpuHiun cyneprno3unuu
ANIEKTPUYECKHX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHbIA 3JeKTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOAHMKH U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS 3JEKTPUUYECKOr0 TOKa. McTouHMKH
MTOCTOSIHHOTO TOKa. JeiicTBust AIIEKTPUIECKOTO
TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE). DIIEKTPUUYECKHI TOK B )KHJIKOCTSX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. OnekTpuueckoe HanpsbkeHue. ComnmpoTuBiIeHHE
IIPOBOJHMKA. YJEIbHOE CONPOTHUBIICHME BellecTBa. 3akoH OMa 1 ydacTKa LEHu.
[TocnenoBarenbHOE U apauIeIbHOE COSTMHEHUE TPOBOTHUKOB.

PaboTta u MOLIHOCTB ANeKTpUUYecKoro Toka. 3akoH Jlxoyns— JleHua. Dnexktpuyeckue
LEeNH U TOTPEeOUTEIH IeKTpUYecKoi s3Hepruu B ObITy. KopoTKoe 3aMbIKaHueE.

IlocTossHHBIE MarHuThl. B3aMMOJEHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuUTHOE MOJIE.
MarautHoe mnone 3emMid M €ro 3HaueHue Juid Ku3HM Ha 3emue. OnblT Opcrena.
MarautHoe mOJI€ BIIEKTPUYECKOro Toka. [IpuMeHeHHMe 3IEKTPOMAarHUTOB B TEXHMKE.
JlelicTB€ MarHUTHOIO IOJII Ha MPOBOJHUK C TOKOM. ODJIEKTPOJBUIATENb MOCTOSHHOIO
ToKa. Vcnonbp30BaHue 2IEKTPOABUTATEIEH B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SfIBieHue »rneKTpoMarHUTHOM uHAYKuuW. IlpaBwio Jlenna.
OnexrporeHepatop. CrnocoObl MOMYyYEHHs ANIEKTPUUYECKOW PHEPruu. DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu



DneKTpu3aIys Tel
JIBa posia 2JIEKTPUUECKUX 3apSAT0B U B3aUMOJEHCTBHE 3apsyKEHHBIX Tell
YCTpOUCTBO U JIEHCTBUE IEKTPOCKOIIA
DnexTpocTaTuuecKas HHIAYKLINS
3aKOH COXpaHEHHUs AIEKTPUUECKUX 3apSAI0B
[IpoBOHUKY U JUDIEKTPUKU
Mo ienupoBaHue CUIIOBBIX JIUHUM 3JEKTPUUYECKOTO OIS
HcTouHuKH NOCTOSSHHOTO TOKA
JIefcTBUA 2IEKTPUYECKOTO TOKA
10. DyekTpUYeCcKuil TOK B )KHIKOCTH
11. I'a30BbI1 pa3psig
12. 3mepenHue cuiibl TOKa aMIepMeETpOM
13. 3MepeHue 3MeKTpUYeCKOro HANpsHKeHUsT BOJIBTMETPOM
14. Peoctar 1 Mara3uH CONpPOTHUBIIEHUN
15. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB
16. MoaenvupoBaHe HEBO3MOKHOCTH pa3JIeIeHUs MTOJIIOCOB MarHuTa
17. MoaenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB
18. OnwiT Dpcrena
19. MarnuTHO€ noJje Toka. DIEKTPOMATrHUT
20. [leficTBME MarHUTHOTO TOJISt HA TTPOBOIHHUK C TOKOM
21 DnexTpoaBUrareas NOCTOSHHOIO TOKA
22. UccnenoBaHue sIBJICHUA dJIEKTPOMArHUTHON MHIYKIIMH
23. OnbiTel apanest
24. 3aBUCUMOCTH HAIlPaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIIOBUH €r0 BOBHUKHOBEHUS
25. DaeKTporeHepaTop NOCTOSIHHOTO TOKa
Jlabopamopnwie pabomot u onvimul
OmnbIThl 0 HAOMIOICHUIO IEKTPU3ALMH TeJI HHIYKIMEN U IPH CONPUKOCHOBEHUN
HccnenoBanue neicTBUS 3IEKTPUYECKOTO OIS HA IPOBOAHUKH U AUNIEKTPUKH
COopka u mpoBepKa pabOThI ANEKTPUIECKOH MMM MOCTOSHHOTO TOKa
W3MepeHune u perylnupoBaHue CHIIbI TOKA
W3MepeHune U perylnupoBaHue HaNpsHKEHUs
HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKa, MJIYIIErO0 Yepe3 pe3UucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHMSI HA PEe3UCTOpPE
7. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOI'O COMNPOTUBIICHHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IJIOLIAI1 TOIIEPEYHOT0 CEYEHUs U MaTepuaa
8. IlpoBepka mpaBuiia CIOKEHUs HaNpsHDKEHUH MPH MOCIIEAO0BATEIBHOM COEIUHEHUU
JIBYX PE3UCTOPOB
9. TIlpoBepka npaBuiia it CUJIbI TOKA MPH MApaICIIbBHOM COETUHEHUH PE3UCTOPOB
10. Omnpenenenue paboThI IEKTPUUECKOTO TOKA, HAYILIETO Yepe3 pe3UcTop
11. Omnpenenenre MOITHOCTH IEKTPUUECKOTO TOKa, BbIIEIIEMOI Ha pe3nucTope
12. MccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, MIYLIETO Yepe3 JaMIIOUKY, OT HalpsKeHUs
Ha HEH
13. Onpenenenune KII/l narpeBarens
14. ViccnenoBaHre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSHHBIX MarHUTOB
15. M3ydyeHne MarHMTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB NpU UX OOBEIUHEHUU U
pasneneHun
16. UccnenoBanne AeWCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY
17. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS KaTyIIKH ¢ TOKOM
Y MarHuTa oT CUJIbl TOKA U HAIIPABJIEHUS TOKA B KaTYIIKE
18. M3yuenue neicTBUs MarHUTHOT'O TI0JIS1 HA TPOBOJHUK C TOKOM
19. KoHncTpynpoBanue U HM3ydeHHe pabOThl 3JIEKTPOJBUIATEINS
20. U3mepenue KIIJ[ anekTpoaBUraTenbHON YCTAHOBKU

©CoNO~WNE

ogakrwnE



21. OnbITHl MO KUCCIEIOBAHUIO SIBICHUS 3JEKTPOMAarHUTHON MHIYKLHHU: UCCIEAOBAHUE
M3MEHEHU 3HA4YCHUsI U HAIIPABJICHUSI HHIYKIMOHHOIO TOKa
IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

Wzyuenne ¢usukn B 8§ Kiacce HANpPaBICHO HA JOCTHKEHHE OOY4YaroIIUMUCS
JUYHOCTHBIX, METANpPEIMETHBIX W TPEAMETHBIX pe3yJbTaTOB OCBOCHHS Y4eOHOTO
npeaMera.

JIMUHOCTHBIE PE3YJIbTATHBI

Ilampuomuueckoe 6ocnumanue:

e IIPOSIBICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
(bu3NIeCcKOi HayKH;

e I[IEHHOCTHOE€ OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
TI'pasicoanckoe u 0yxo6Ho-Hpagcmeennoe gocnumanue:

e TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXJAECHUU OOIECTBEHHO-3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUIECKUM MTPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

e 0CO3HaHHE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B A€ATEIbHOCTH YUEHOTO.
Acmemuueckoe eocnumanue:

e  BOCIHPHUATHE 3CTETUUYECKUX KaueCTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

e OCO3HaHHUE IIEHHOCTH (PU3MYECKON HAyKU KaK MOILIHOTO MHCTPYMEHTA MO3HaHUS MUPa,
OCHOBBI Pa3BUTHS TEXHOJOTUMN, BaXKHENUIIEH COCTABIISIFONIEN KYJIbTYPBI;

e pa3BUTHE HAy4yHOI! JIFOOO3HATENLHOCTH, HHTEPECA K UCCIEA0BATENbCKOMN AeATEIbHOCTH.
Dopmuposanue Kynomypol 300p06ba U IMOUUOHATILHO20 O1AZONONYYUA:

e 0OCO3HaHHUE IIEHHOCTH 0e30macHOro oopas3a )KM3HU B COBPEMEHHOM TEXHOJIOT UUECKOM
MUp€, BAXKHOCTHU MPaBHJI 6€3011acHOr0 TOBECHUS Ha TPAHCIIOPTE, Ha A0POrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e chOpMHUPOBAHHOCTH HaBBIKA Pe(IICKCHH, MPU3HAHKE CBOETO ITpaBa Ha OMMOKY U TaKOTO
e MpaBa y APyroro 4eioBeka.

Tpyooesoe socnumanue:

e AKTHBHOE y4acCTHE B PELICHHH MPAKTUYECKUX 3a7a4 (B paMKaX CeMbH, IIKOJIbI, TOPOJa,
Kpasi) TEXHOJIOTUYECKOM U COLIMAIbHON HANPaBIEHHOCTH, TPEOYIOIINX B TOM YUCIIE U
(bu3nuecKux 3HaAHU;

e HHTEpEC K MPAKTUYECKOMY H3yYEHHIO Npo¢eccHil, CBI3aHHBIX C (PU3HKOM.
IKonozuueckoe eocnumanue:

e OpHEHTalUs HAa IpUMeHeHue GU3NYECKUX 3HAHUN JJIs pelleHus 3a7a4 B 00JacTu
OKpPYKaIoIllel Cpe/ibl, MJIaHUPOBAHKS MOCTYIKOB U OIICHKH UX BO3MO>KHBIX
MIOCJIEICTBUH JIJIs1 OKPYXKAIOUIEH cpebl;

e OCO3HaHHUE IJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOsieM U MyTell uX peuieHusl.
Aoanmayusa odyuarouwie2oca K UIMEHAIOWUMCA YCIA0BUAM COUUATLHOU U NPUPOOHOIL

cpeowl:

e MOTPeOHOCTH BO B3aMMOACHCTBUU MTPH BBHIIOJHEHUH HCCIEI0BAHUN U TIPOEKTOB
(bu3nuecKoi HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e TIOBBIIICHHE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTD;

e MOTPEOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HcIe GOPMYTUPOBATH
WU, TIOHSTHS, TUIOTE3bl O (PU3MYECKUX OOBEKTaX U SBICHUSIX;

e 0OCO3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e TUIAHUPOBAHUE CBOETO PA3BHUTHUA B MIPHOOPETEHUU HOBBIX (DU3MUYECKUX 3HAHUM;

e CTpPEMJICHHE aHAIM3UPOBATH U BBISBISATH B3AUMOCBSI3U MIPUPOIBI, OOIIECTBA U
HSKOHOMHWKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHUIA;

e OIIEHKA CBOUX JIEUCTBUH C YUYETOM BIMSHUS HA OKPYXKAIOLIYIO CPEIY, BOSMOKHBIX
rI100aTbHBIX TOCIEICTBUM.



METAINIPEAMETHBIE PE3YJIbTATDI
YHuBepcalbHbIC IO3HABATEIHHBIC ACHCTBUS
basoevie nocuueckue oeiicmeusn:
BBISIBIISITh M XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKH OOBEKTOB (SIBIICHUT);
yCTaHABIIUBATh CYNIECTBEHHBIN TPU3HAK KIaccu(DPHUKAINK, OCHOBAHUS ISl 000OIICHUS U
CpaBHCHHS,
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMAaTPUBAEMBIX (DaKTax, TaHHBIX U
HAOJIOJICHUSX, OTHOCAIIUXCS K (PU3UICCKUM SIBIICHUSIM;
BBISIBIISITH TIPUIMHHO-CJICJICTBEHHBIC CBS3H MTPH U3YYCHUN (DU3MYCCKHX SBJICHUH H
MIPOLIECCOB; JIeTIaTh BHIBOBI C CIIOIB30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTFOYCHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBS3SIX (DH3MYECKUX BEIIMYUH;
CaMOCTOSITENIBHO BBIOMPATH CIIOCOO perieHns yueOHou (pu3nueckoi 3aauu (CpaBHEHNE
HECKOJIbKUX BApUAHTOB PEIICHUs, BEIOOP HanOO0Iee TOIXOIAIIETO ¢ YIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).
bazoevie uccneoosamenvckue oeiicmeus:
WCII0JIb30BaTh BOTPOCHI KaK MCCIIE0BATEIILCKIUI HHCTPYMEHT TIO3HAHWS;
MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABJIICHHOMY TUIAHY OIIBIT, HECIOXKHBINA (PU3HUecKuit
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE (PU3NICCKOTO SIBIICHHSI,
OIICHUBATh HA IPUMEHUMOCTb U JIOCTOBEPHOCTHh HH()OPMAIIHIO, ITOJTYIEHHYIO B XOJ1¢
WCCIICIOBAHUS WITH SKCTICPUMEHTA,;
CaMOCTOSTENHHO (OPMYTUPOBATH 0O0OIIEHHS M BHIBOIBI TI0 PE3YIIhTaTaM
MIPOBEIEHHOTO HAOJIIOICHUS, OIBITA, NCCIICIOBAHNS,
MIPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHIIIee pa3BUTHE (DU3UUCCKUX IPOIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.
Paboma c ungpopmayuei:
MPUMEHSTH Pa3IU4YHbIe METObl, HHCTPYMEHTBI U 3alIPOCHI NP MOUCKE U 0TOOpe
WH(pOpPMAIIUN WU TaHHBIX C YIETOM MPEIOKEHHON YIeOHOM Pr3nuecKoi 3a1a4u;
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH NH(POPMALIMIO PA3TUUYHbIX
BUJIOB ¥ (POPM TpeACTaBICHUS;
CaMOCTOSITEJILHO BBIOUPATh ONTUMAJIBHYIO (POpMY IIpeCTaBIeHHs HHPOPMAIUH U
WUTIOCTPUPOBATH pellaeMble 3a7]aui HECI0KHBIMU CXEMaMHU, IuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMHU.
YHuBepcaibHble KOMMYHUKAaTUBHBIC JIEHCTBUS
Obwenue:
B X0JIe 00CYX/IeHUs yueOHOro MaTtepuala, pe3yJlbTaToB J1alopaTOPHBIX paboT U
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1a€MOil TEMBI U BHICKA3bIBATh UJICH,
HaIlleJICHHbIE Ha pEILISHUE 33/1a4M U MOJJIep>KaHue OarokKenaTeIbHOCTH O0IIeHNUS;
COTIOCTABJISITh CBOU CY)KJICHUS C CYXJICHUSAMHU JPYTHX YYaCTHUKOB JAMAJIOTa,
0oOHapyXHBaTh pa3InyKe U CXOACTBO MO3UIHUIL; BBIpa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTAX; MMYOINYHO MPEACTABIATH PE3YJIbTAThI BHITIOJIHEHHOTO
(bu3MUecKOTro OMnbITa (IKCIIEPUMEHTA, UCCIICAOBAHUS, TIPOEKTA).
Coemecmuasn oeamenbHocmy (COmMpyoOHUYECMeo):
MOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHINBUIyaTbHOU pabOThI IpH
pelIeHnH KOHKPETHON (hr3nueckoil mpoOiIemsl;
MIPUHUMATD 1I€JTM COBMECTHOM JeSITENFHOCTH, OPTaHU30BbIBAThH ACUCTBHUS IO €€
JTOCTHIKEHHIO: PACIIPENCIATh POJIH, OOCYXKAATh MPOIIECCHl U PE3YAbTaThl COBMECTHOM
paboTel; 0600111aTh MHEHHUSI HECKOJBKUX JIIOJIEH;
BBITIOJTHATH CBOIO YaCTh Pa0OThI, TOCTUTAs] KAYECTBEHHOTO PE3YJIbTara Mo CBOEMY
HaMpPAaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUSI C IPYTUMHU YIEHAMU KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.
YHuBepcanbHbIe PETYISATUBHBIE ICHCTBUS



Camoopzanuzayus:

BBISIBJIATH TPOOJIEMBI B )KM3HEHHBIX M YY4EOHBIX CHUTYaLUsAX, TPEOYIOIINX /sl pEIICHUS
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX TOX01aX MPUHATHS peIIeHU (MHANBUAYaIbHOE,
MIPUHATHUE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTABJISITh ITOPUTM PEHICHUs (PU3MUECKOM 3aauyl HITH TIJIaHa
HCCIIEIOBAHUS C YUETOM UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHPOBATH TpeJiaraéMble BApUAHTHI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxonmpons (pegpnekcusn):

JlaBaTh aJICKBaTHYIO OIICHKY CUTYallMH | MpeyIaraTh IUIaH e€ N3MEHEHUS;

OOBSICHATH IPUYHHBI TOCTIKEHUS (HETOCTHIKEHHUS) Pe3yIbTaTOB JACATEILHOCTH, J1aBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTBH KOPPEKTHBEI B JIESITEITLHOCTH (B TOM YHKCIIE B XOJT BBITTOJHEHUS (PH3HUECKOTO
WCCIIEIOBAHUS WITH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBILIUXCS
CUTYallli, yCTAHOBJIEHHBIX OINOOK, BOSHUKIIUX TPYJHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

ImoyuonanvHvlil uUHMENTEKm:

CTaBUTh ce0sl Ha MECTO JIPYroro YeloBeKa B XOJIE CIIopa WU AUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue cedsn u opyaux:

MPHU3HABATH CBOE MPABO HA OMIMOKY NMPH PEIICHUH PU3NIECKUX 3a71ad WU B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMBI U TAKOE JK€ TPaBO PYToTO.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y

00yJaroIMXcsi yMEHHI:

WCIOJIb30BATh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIlleCTBa, KpUCTANINYeCKHe U aMOp(HbIE Tena,
HACBIILEHHBIA U HEHACBHIIICHHBI Map, BIaXXHOCTh BO3/yXa; TEMIIepaTypa, BHYTPEHHSS
SHEprus, TeIJIOBOU ABUTATENb; 3JIEMEHTAPHBIN AMEKTPUUECKUM 3apsl, DIEKTPHUUECKOE
T10JIe, IPOBOJIHUKH U JUDICKTPUKH, ITOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TIOJIE;
pasnuyath sBJIEHUS (TEIJIOBOE paclIMpeHue/cxarue, Teronepeaaya, TermioBoe
paBHOBECHE, CMaylBaHUe, KaMUUISIPHBIC SBJICHUS, UCTIAPEHHE, KOHCHCALINS,
IJIaBJICHUE, KpUCTaJUIU3allus (OTBepAeBaHUE), KUIIEHUE, TeIIonepeaaya
(TEerIonpoBOIHOCTh, KOHBEKLIMSA, U3TYYCHHE); JNIEKTPU3aLlUs TN, B3aUMOJIeCTBIE
3aps70B, NEHCTBUS SIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE
MarHuToB, A€WCTBUE MArHUTHOTO IOJIs Ha MPOBOJHUK C TOKOM, 3JIE€KTPOMArHuTHas
MHJYKIIMS) IO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOH-
CTPUPYIOLIUX JaHHOE (prU3HUecKoe SBJICHHE;

pacrno3HaBaTh MPOSIBICHUE H3YyYCHHBIX (DPU3MUECKHX SBICHHI B OKpYXAIOIIEeM MHpE,
B TOM uucIie (pu3nueckue sBIEHUs B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KalWJUIPHBIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B IpUpoe, n3inydeHue ColiHia,
3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHHe POCHI, TYMaHa, UHEs, CHeTa;
ANIEKTPUYECKHE SIBICHUS B aTMOC(epe, HEKTPHUIECTBO KUBBIX OPraHU3MOB; MarHUTHOE
noJie 3emiiu, Apeid Moo CoB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3emiie, OJIspHOe
CHUSTHUE; TIPU ATOM TEPEBOAUTH MPAKTUUECKYIO 33]1a4y B y4EOHYIO, BBIICTATh
CYIIIECTBEHHBIE CBOIMCTBA/MPU3HAKHN (PU3UUECKUX SBICHUM;

OTIMCHIBATh U3yYCHHBIE CBOIMCTBA TN U (pU3NYECKHE SIBICHUS, UCTIONb3Ys PU3NIECKIE
BEITUYMHEI (TeMIIepaTypa, BHYTPEHHSISI SHEPT U, KOJTHYECTBO TEIUJIOTHI, yeIbHAS
TEMI0EMKOCTh BELIECTBA, y/I€JIbHAs TEIJIOTA IJIABJICHUS, YAeIbHas TeIUIOTa
napooOpa3zoBaHus, yAeIbHas TeIIOTa CrOpaHus TOIUINBA, KOA(G(GUIIMEHT TOJIE3HOTO
JENCTBHUS TETIOBOM MaIINHbI, OTHOCUTEbHAS BIAXXHOCTh BO3/LyXa, JJIEKTPUUECKHI



3apsij, CHJIa TOKA, JIEKTPUYECKOE HAIIPSDKEHUE, COIIPOTUBIICHUE IIPOBOJHUKA, YIEIbHOE
COIPOTHBIICHUE BEIIECTBA, PA0OTa U MOLIHOCTD AIEKTPUUECKOTO TOKA); IPU ONHUCAHUU
MPABUIILHO TPAKTOBATH (PM3UUECKUN CMBICI UCTIOJIb3YEMbIX BEIMYNH, 0003HAUCHUS U
eIMHUIIB PU3NIECKUX BEITHMYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BEIMUUHY C IPYTMMU BETMYUHAMH, CTPOUTH I'PpaMKHU N3Y4SHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3YS
OCHOBHBIE IT0JIOKEHUS MOJIEKYIISIPHO-KHUHETUYECKOW TEOPUHU CTPOCHHUS BELIECTBA,
MIPUHIIMI CYNEPIO3ULUH M0JI€H (HAa KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia,
3akoH OMa JIs ydacTKa 1enH, 3akoH [xoyis - JIeHna, 3akoH cOXpaHeHMsI SHEPIUH; IIPU
9TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIIUCBIBATH €I0 MaTEMATUYECKOE
BBIPAKEHUE;

00BACHATH GU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYallM} MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh IPUUMHHO--
CIIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 | - 2 JIOTMYECKUX 1I1aroB ¢ onopoii Ha 1 -
2 U3y4eHHbIX CBOWCTBA (PU3MUECKUX SBJICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKO-
HOMEPHOCTEM; peliaTh pacuéTHbIe 3a7auu B 2 - 3 neiCTBUS, UCIIONIb3Ys 3aKOHBI U
(hopMyIibl, cBsI3bIBatONINE (PU3NUECKUE BETUYMHBI: HA OCHOBE aHAIM3a YCIOBHS 331a4u
3aMMCchIBaTh KPaTKOE yCIOBUE, BBISBIIATh HEJOCTATOK JAHHBIX JUISl pEIICHUs 3a1auu,
BBIOMpATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE ISl €€ PEeLIeHUs], TPOBOUTH PACUETHI U
CpaBHMBATh MOJyY€HHOE 3HAaUeHHE (PU3MUECKOI BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOIEMbI, KOTOPbIE MOXKHO PEIIUTH IPU MOMOIIN (PU3UUECKUX METOIOB;
WCIIOJIb3YS ONMCAHNE UCCIIEOBAHMSI, BBIJECNIATH IPOBEPSEMOE MPEIOIIOKEHHUE,
OLICHUBATh MTPaBUJIBHOCTH NMOPSIIKA POBENCHNUS UCCIICOBAHMS, IEJIaTh BBIBOBI;
IIPOBOJIUTH ONBITHI IO HAOIIOICHHUIO (PU3MUECKUX SBICHUN MM (U3NYECKUX CBOICTB
TeJl (KanWUIpHBIE SIBJIEHUS, 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT ero o0béma,
TeMIIepaTyphl; CKOPOCTH IIPOLIECCa OCThIBAHUS/HArPEBAHUS MPH U3ITyYEHUHN OT L[BETA
M3ITyYarolei/moromaroei NoBepXHOCTH; CKOPOCTh HCIIAPEHHsI BOIbI OT
TEMIIEPATYPHI JKUIKOCTH U IUIONIANN €€ TIOBEPXHOCTH; dJICKTPHU3ALMS TN U
B3aUMOJICHCTBUE JICKTPUYECKUX 3apsAJ0B; B3aUMOJEHCTBUE IOCTOSIHHBIX MArHUTOB,
BHU3yaJIM3al1sl MarHUTHBIX N0JIEH IOCTOSHHBIX MarHUTOB; ACHCTBHUS MArHUTHOTO TOJIS
Ha IIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA 2JIEKTPOABUTATEISA
IIOCTOSIHHOTO TOKa): (pOpMyIMpOBaTh IPOBEPSEMBbIE IIPEATIONOKEHUS, COOUpPATh
YCTaHOBKY U3 IPEAJI0KEHHOT0 000Py10BaHMs; OIIUCHIBATH X0 ONbITa U (GOPMYIUPO-
BaTb BBIBOJIBI;

BBIIIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BJIAXKHOCTH BO3AYXa,
CHJIBI TOKA, HANPSKEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U IaTYUKOB
(U3NYECKUX BEJIMUMH; CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUI ¢ y4ETOM 3a1aHHON
a0COJIFOTHON MOIPEIIHOCTH;

IIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTU OJJHON (PM3HUECKON BEJIMUUHBI OT APYIroH C
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHUBIICHHSI TPOBOIHUKA OT
€ro JAJIMHBI, TUIOIIAIU MONIEPEYHOTO CEYEHHS U YAEIBbHOTO CONIPOTUBIICHUS BELIECTBA
IIPOBOJHMKA; CUJIBI TOKA, UAYILEr0 Yepe3 MPOBOJHUK, OT HANPS KEHNS HA IIPOBOIHHUKE;
HCCIIeIOBaHME MOCTIEeI0BATEIBHOTO U ApaJUIEIbHOTO COCTUHEHNI POBOIHUKOB):
IUTAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIIEAYS
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE
TabaMIl U TpadUKOB, A€1aTh BBIBOBI 110 pPe3yJIbTaTaM UCCIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHSI (PU3NYECKUX BEIMYMH (yAeTbHAs TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHNUE POBOJHNKA, Pa00Ta U MOITHOCTh 3JEKTPUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MpPeasio-
KEHHOW MHCTPYKIUH, U BBIYUCIIATh 3HAYEHUE BEJTMUNHBI;



coOI0IaTh MpaBHiia TEXHUKU 0E30MAaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
obopynoBaHueM;

XapaKTepU30BaTh MIPUHIUIBI ICHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH HA X OMUCAHUSA (B TOM YHCJIE: CUCTEMA OTOIUICHHSI IOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETP, CUETUUK HICKTPUIECKON
SHEPTHH, JCKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEBATEIBLHBIC AIEKTPOTPHUOOPHI
(TpuMepBI), IMEKTPHUUECKUE MTPETOXPAHUTEIH; SICKTPOMArHHUT, JIEKTPOABUTATEIb
MOCTOSTHHOTO TOKa), MCIIOJIb3YSI 3HAHUS O CBOMCTBAX (PM3NUECKUX SBICHUH U
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENILHBIE TPUOOPHI TT0
CXeMaM U CXEMaTHYHBIM PUCYHKaM (JKUAKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP,
THUTPOMETP, IBUTATENb BHYTPEHHETO CTOPAaHMUs, JIEKTPOCKOII, PEOCTAT); COCTABIISAThH CXE-
MBI IEKTPHUECKUX IIeTIeH C IMOCIIeA0BATEIHFHBIM H ApAJLICIIbHBIM COSTMHEHUEM
AIIEMEHTOB, pa3inyas YCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;
MPUBOANTH PUMEPBI/HAXOAUTH HHPOPMAIIUIO O IPUMEPAX MPAKTHIECKOTO
WCTIONH30BaHUs (PU3NIECKUX 3HAHUH B MMOBCETHEBHON JKU3HU JIJISI 00ECTICUCHHUS
0€30MacHOCTH NP 0O0paIEHUH ¢ TpHUOOopaMu

U TEXHWYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 370POBBS U COOIIOACHUS HOPM
HKOJIOTUIECKOTO MMOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIISITh TOWCK HWH(OpMaIK (U3UIECKOTO COJepKaHus B ceTh MIHTepHeT,
Ha OCHOBE UMEIOIINXCS 3HAHUH U TYTEM CpaBHEHUS JTOTIOTHUTENLHBIX HCTOYHHKOB
BBIJICIISITh MHPOPMAIINIO, KOTOPAs SIBIISIETCS POTUBOPEUYHUBON MITH MOXKET OBITh
HEJIOCTOBEPHOU;

UCTIONIB30BATh TPH BHITIOJHEHUH YIEOHBIX 33IaHUH HAYYHO-TIOMYIISIPHYIO JTUTEPATYPy
(bHU3MUECKOTO CO/IEpKAHUS, CIIPAaBOYHBIE MaTEpHaIIbl, pecypchl ceTi VIHTepHeT; BIaieTh
npruéMaMu KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMAIIIH U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MICHhbMEHHBIC M KPAaTKUE YCTHBIE COOOIIEHUS, 00001Ias
MH(POPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NIECKOTO COMEepIKaHMs, B TOM YHCIIC
MyOJIMYHO MPEACTABIATh PE3YAbTATHI IPOCKTHON

WIN HCCIIEOBATEIBCKON JIESITENbHOCTH; IPU 3TOM TPaMOTHO HCIIOIb30BaTh
M3y4YCHHBIN TOHATUIHBIN anmapaT Kypca Gu3nKu, COPOBOKAATH BEICTYIICHHE
Mpe3eHTalNEH;

IIPY BBIIOJTHEHUH YIEOHBIX MMPOEKTOB M UCCIIEIOBaHUH (PU3NUECKUX MPOLIECCOB
pacnpenenaTs 005 3aHHOCTH B TPYIIIE B COOTBETCTBUH C IIOCTABJICHHBIMHU 33/1a4aMH,
CIICIUTH 32 BBHITIOJHEHHEM IUIaHa JICHCTBUI U KOPPEKTHPOBATH €ro, a1eKBaTHO
OLIEHHBATh COOCTBEHHBIH BKJIAJl B ICITEILHOCTD TPYIIIBI; BEICTPAUBATh KOM-
MYHUKATUBHOE B3aUMO/ICHICTBUE, IPOSIBIISISI TOTOBHOCTH Pa3peIiaTh KOH(IUKTEL

Hcnosb3yeMblil yueGHO — MeTOAMYECKU I KOMILIEKT

JUISL y4aIIerocs:

1. Ileppikun A.B., I'yrauk E.M. ®@usuka. 8 kinacc. — M.: lpoda, 2011
2.A.B.Ileppimikun. COopHuk 3a1au no ¢usuke. 7-9 xnaccel. — M.; « 9x3ameny, 2014

JUI y4UTEl !

1. IIpumepHble TporpaMMbl Mo y4eOHBIM MpeameraM. dusuka. 7 — 9 Kiaacchl: MPOEKT. —
M.: [Ipocsenienue, 2011

2. BonkoB B.A. YHuBepcanbHble TOYpOUHbIe pa3padoTKu Mo ¢usuke: § kiacc. — 3 —€ u3l..
nepepabor. u gon. — M.: BAKO, 2012

3. A.E.Mapon, E.A. Mapon KoHTpoibHBIE U camMOCTOSITEIbHbIE PabOTHl Mo (uszuke 8
knacc: Kk yueOnuky A.B. Ilepermkuna. @usnka. Sxmace. — M.: M3aarensctBo «Ipodar
2014.
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4. H.K.Xannanos, T.A. XannanoBa «®wusuka» Tectbl k yueOHuKYy A.B.Ilepbimkuna
«Pusuka. 8 kaace», M. «/Ipoda» , 2011

Oo0pa3oBaTtesibHbIE TUCKH

Y4ebHble IEMOHCTPAIMH M0 BCeMy Kypcy (PM3MKH OCHOBHOM IIKOJIBI ¢ IOJPOOHBIMU
kommenTapusmu. DVD mauck.6 ML Apcenan o6pazoBanus, 2012
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KAJIEHIAPHO - TEMATHYECKOE IIJTAHUPOBAHHUE

No Komnue naTa
Tema ypoxka crBo | [lommany | dakruyecku
4acoB
1/1 TennoBoe nBuxkenue. Temneparypa. BHyTpeHHss 1 7.09
SHEpTHUs
2/2 CriocoObl U3MEHEHHsI BHYTPEHHEH YHEPruu 1 8.09
3/3 Bunel Termonepenayn. TemionpoBoaHOCTb 1 14.09
4/4 Konsekius. M3nyuenue 1 15.09
5/5 KomnnuectBo Temnorsl. Enuunia konuuecTsa 1 21.09
TETJIOTH
6/6 VY ienbHas TEIIOEMKOCTh 1 22.09
117 Pacuer komnuecTBa TEMIOTEI, HEOOXOAUMOTIO JUIs 1 28.09
HArpeBaHusl Tella WM BBLICISIEMOT0 UM MTpU
OXJIQXKJICHUH
8/8 JlabopaTtopHas padota Nel«CpapHeHue koaudecTs | 1 29.09
TETJIOTHI TIPY CMEITUBAHUH BOJIbI Pa3HOU
TEMITEPATYPhI»
9/9 JlabopaTtopHas padotaNe2 «M3mepenue 1 5.10
yIENBbHON TETUIOEMKOCTH TBEPJIOTO TEIay
10/10 | Dueprus ToruTHBa. Y A€NbHASI TEIIOTA CTOPAHHUS 1 6.10
11/11 | 3akoH COXpaHEHUs SHEPIHH B MEXaHUIECKHUX U 1 12.10
TETJIOBBIX Mpolleccax
12/ 12 | KouTponbHas pabora 1o teme «TeroBbie 1 13.10
SIBIICHUS
13/ 13 | ArperatHsle COCTOSHUS BellecTBa. IlaBienne u 1 19.10
OTBEp/IeBaHNE
14/ 14 | T'paduk mnasaeHus. Y aenpHas TEIIOTA IUIaBIeHns. | 1 20.10
15/ 15 | Peurenue 3anau 1 26.10
16/ 16 | Wcmapenne. HachblleHHBIH Tap ¥ HEHACHIIIEHHBIH | 1 27.10
nap. Konnencanus. [lormomenue sHepruu npu
WCTIapEHHH JKHJIKOCTH ¥ BBIJICTICHHE €€ TIPH
KOHICHCAITNH Iapa.
17/ 17 | Kunenue. Y aenpHas TEIIIOTa apOo0Opa30BAHUS 1 09.11
18/ 18 | Peurenue 3a1au 1 10.11
19/ 19 | BnaxHoctsb 1 16.11
Bo31yxa. CriocoOBI OIpeneneHust BIaXKHOCTH
Bo3ayxa. Jlabopatopras pador Ne3 «M3mepenue
BIIAKHOCTH BO3yXa»
20/ 20 | PabGora ras3a u nmapa. J[Buratesis BHyTPEHHETO 1 17.11
CTOpaHHUS
21/ 21 | Taposas Typouna. KI1J] TerioBoro ABUraTess. 1 23.11
22/22 | KoutposbHas pabota «V3MeHeHne arperaTHbiX 1 24.11
COCTOSIHUM BellecTBa. TemioBoil IBUraTeNnb
23/23 | 3a4er o TeMe «ArperatHbie 1 30.11
COCTOSIHUSI BEILIECTBA»
1/ 24 OneKkTpu3anus Tel IPpH COTPUKOCHOBEHNH. J[Ba 1 1.12
pozia 3apsiioB
2/ 25 ONEKTPOCKOI. DIEKTPHUIECKOE MOJIE 1 7.12
3/ 26 JearMocTh 3JIeKTPHUUECKOro 3JIeKTpoHa. DIeKTpoH. | 1 8.12
CrtpoeHue aToma
4/ 27 OObsicHEeHHE HIIEKTPHUUECKUX SIBJICHUH 1 14.12
5/ 28 [IpoBOAHMKH, TOTYITPOBOHUKH U AUDIEKTPUKU 1 15.12
6/ 29 Onekrpuyeckuil ToK. McTounuku snekrpuyeckoro | 1 21.12
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TOKa

7/ 30 DJNeKTpUYeCKasi IeNb U €€ COCTAaBHBIC YaCTH. 1 22.12

8/31 HeticTBust Toka. HampaBieHue 351eKTpHUecKOro 1 28.12
TOKA.

9/32 Cuna Toka. EnuHuIbl cuitel Toka 1 29.12

10/33 | Ammepmerp. Nsmepenmne CHUTBI Toka. | 1 11.01
JlabopatopHas pabora «COOpKa 3JIEKTPUYECKON
LM ¥ M3MEPEHUE CHJIBI TOKAa B €€ Pa3IUYHBIX
y4acTKax»

11/34 | Dnexrpuyeckoe HanpspKeHue. ETuHUIbD 1 12.01
HATPSKEHUS

12/35 | Bonbrmerp. M3mepenue HanpspkeHus 3aBucuMocTh | 1 18.01
CHUTBI TOKA OT HATIPSDKEHUS

13/36 | Dnekrpuueckoe conporuBienue. Jlaboparopras 1 19.01
pabotaNe5 «M3MepeHue HanpsKSHUSD)

14/ 37 | 3akon Oma Juis y9acTKa HEemH 1 25.01

15/38 | Pacuer conpoTHUBIEHHUS POBOTHUKA. Y AETBHOE 1 26.01
CONPOTHBIICHUE

16/ 39 | Tlpumeps! Ha pacyeT COMPOTHBIIEHHS MTPOBOAHKKA, | 1 1.02
CHUTBI TOKA W HATIPSKEHHUS

17/40 | Peocratsl. JlabopaTopHas pabora Ne6 1 2.02
«PerynupoBaHue CHIIbI TOKa PEOCTATOM)

18/ 41 | JTabopatopuas pabora Ne7 «M3mepenne 1 8.02
COMPOTHBIICHHSI TPOBOTHHUKA C TOMOIIHEO
amIepMeTpa ¥ BOJIbTMETPa

19/ 42 | TlocnemoBaTenbHOE COEANHEHNE TIPOBOTHIUKOB 1 9.02

20/ 43 | TapasnenpHOE COEMHEHE TIPOBOIHUKOB 1 15.02

21/ 44 | Pemienue 3a1a4 1 16.02

22/45 | KonrponbHas pabora 10 TeMe «DIEKTPUIECKHIA 1 22.02
TOK»

23/ 46 | Pabora M MOIITHOCTD DIIEKTPHUECKOTO TOKA 1 23.02

24/ A7 | EnuHunbl paboThl SIEKTPHYECKOTO TOKA, 1 29.02
MIpUMEHsAEMbIC Ha MpakTHKe. JlabopaTopHas padboTa
Ne8 "HzamepeHune MOIIHOCTH B paOOTHI TOKA B
JJIEKTpHIecKoi jgamre"

25/ 48 | HarpeBaHue pOBOAHUKOB DJIEKTPHUECKAM TOKOM. | 1 1.03
3akon [xoyns—IJIenma

26/ 49 | Kongencarop 1 7.03

27/50 | Jlamna HakammBaHusi. HarpeBarenmbHble mpuOopsl. | 1 8.03
Kopotkoe 3ambikanne

28/ 51 | KontpospHas paboTa mo Teme « AIEeKTpUIECcKre 1 14.03
SIBIICHHSD)

29/52 | 3ayer «DICKTPUUYCCKHUEC SABICHHSD) 1 15.03

1/53 MaruauTtHoe Tiojie. MarHUTHOE TIoNe 1 21.03
MPSIMOTO TOKA. MarHUTHbIC JIMHUH

2/ 54 MarauTtHoOe TIoJIe KaTyIIKA C TOKOM. 1 22.03
DNEeKTPOMArHUTHI M UX MPUMEHCHUE.
JlaGoparopras pabora Ne9 «Co6opka
9JIEKTPOMATHUTA M UCTIBITAHUE €0 JICHCTBHSI

3/ 55 [TocrostHEBIe MAarHUTHL. MarHUTHOE TOJIe 1 4.04
MOCTOSTHHBIX MATHUTOB MarHuTHoe nose 3emiu

4/ 56 JleiicTBie MarHUTHOTO TOJS HAa NPOBOJHHMK ¢ | 1 05.04

TOKOM. ODJIEKTpU4ecKuil aBuratens. JlabopaTopHas
pabora  Nel0  «lU3ydyeHume  3JEKTPUUECKOTO
JIBUTATENsI TOCTOSIHHOTO TOKa» Ha MOJIENN
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5/ 57 Kontponbhas pabora 1o Teme 11.04
«DIEKTPOMATrHUTHBIC SIBICHUS

1/58 Hcrounnku cBera. PacipocTpaneHnue cBera 12.04

2/59 BuanMoe aBukeHne CBETUI 18.04

3/ 60 Otpaxenue 25.04
cBeTa. 3aKOH OTpa)KeHUs CBETa

4/ 61 ITnockoe 3epkajio 26.04

5/ 62 [Ipenomienue cBera. 3aK0oH 2.05
MPEIOMJICHHS CBETA

6/ 63 JIunzel. OnTHYecKasi cuja JUH3EI 3.05

7/ 64 W300paxeHusi, JaBaeMble JTMH30M 9.05

8/ 65 JlaGopaTopnas padota «[lonydeHue n300pakeHus 10.05
IIpH IMOMOIIH JIUH3BD)

9/ 66 Pemenne 3anau. [loctpoenue n3odpaskeHnii B 16.05
JIMH3aX

10/ 67 | I'na3 u 3penue 17.05

11/ 68 | IMoBTOpeHue 23.05
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