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IMNOACHUTEJIBHASA 3AITMCKA

Copep:xaHue MporpaMMbl HarmpaBieHoO Ha (OPMUPOBAHKUE €CTECTBEHHOHAYYHOM IrPaMOTHOCTH yYalluxcs U
OpraHM3aIMio U3y4eHHs GU3NKHU Ha JAESTeIbHOCTHON OCHOBE. B Hell y4HTHIBalOTCS BO3MOXKHOCTHU MpPEAMETa
B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUPYEMbIM JIMYHOCTHBIM M METANpPeIMETHBIM pe3yibTaTaM
oOydeHHs, a TaKXKe MEXKIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IpPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «®PU3UKA»

Kypc ¢usuku — cucremooOpa3yromuii 11 €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEAMETOB, MOCKOJIbKY
duznyecKkue 3aKOHbI JIS)KAaT B OCHOBE MPOLIECCOB U SIBJICHUN, U3y4aeMbIX XUMHEH, Onoioruei, acTpoHOMUen
u ¢usmdeckoil reorpadueii. dusznka — ITO MpPEAMET, KOTOPHIM HE TOJHLKO BHOCHUT OCHOBHOW BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U MIPEIOCTaBIseT Haubosee siCHbIe 00pa3Iibl MPUMEHEHUS HAyYHOTO
MeTOJla TMO3HAHUS, T.e. cloco0a MONyueHHUs TOCTOBEPHBIX 3HaHWK o mupe. Hakoweu, ¢usmka — 310
IpeIMeT, KOTOPBIH Hapsay C APYTMMHU €CTECTBEHHOHAYYHBIMU MpEeIMETaMHU JOJDKEH JaTh HIKOJIbHUKAM
IpeJcTaBlIeHue 00 YBIEKAaTEIbHOCTH HAYyYHOTO HCCIEIOBAHUS M PAJOCTH CAMOCTOSTENBHOTO OTKPBITHS
HOBOTO 3HAHMSI.

Opna w3 THaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(OopMUPOBAHNUN €CTECTBEHHOHAYUYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaroumxcs,
KOTOpBIE B JajbHEHIIEM OyAyT 3aHSTHI B CaMbIX pa3sHO 0Opa3HbIX cdepax aesrensHocTH. Ho He MeHee
BaXHOW 3a/1ayeil SABJISETCS BBISIBICHHWE U MOATOTOBKA TAJAHTJIMBBIX MOJOJIBIX JIOAEH A MPOJOKEHUS
oOpa3oBaHMS U JaIbHEHIICH NPOPECCHOHATBHON JEATSIBHOCTH B 00JAacTH €CTeCTBEHHOHAYYHBIX
UCCJIEJOBAaHUM M CO3AAHUM HOBBIX Te€XHOJOrui. COINACHO MPUHATOMY B MEXIYHAPOJIHOM COOOLIECTBE
onpezeneHuto, EctecTBeHHOHAyYHasi TPaMOTHOCTh — 3TO CLIOCOOHOCTH YeJIOBeKa 3aHUMAaTh aKTUBHYIO IPax-
JTAHCKYIO TIO3MIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMHU, U €ro
TOTOBHOCTh HHTEPECOBAThCA €CTECTBEHHOHAYYHBIMU HJeAMH. HaydHOrpaMOTHBIA 4YEIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXIEHMM IpOOJieM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM M
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— HAaY4HO 00BACHATH SIBJICHUA,
— ONCHHMBATh U ITIOHUMAThb 0COOEHHOCTHU HAaY4YHOT'O UCCJICAOBAHUA,
— HHTCPHPCTUPOBATH JAaHHBIC U UCITIOJIB30BAaTh HAYUHBIC JOKA3aTCIILCTBA AJId IMOJTYUYCHUS BEIBOIOB.

HBy‘leHI/IC (I)I/I3I/II(I/I CIIOCOOHO BHECTH pemafoumﬁ BKJ1a1 B (I)OpMI/IpOBaHI/Ie eCTeCTBeHHOHay‘IHOﬁ
T'paMOTHOCTHU O6y‘laIOH.II/IXC$I.

HEJIN U3YYEHUA YYEBHOI'O IIPEJIMETA «®PU3UKA»

enun w3yuenus ¢u3MKA HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ompezeneHsl B KoHuenmun
npenoiaBanus yueOHoro mpeamera «dusnka» B 00pa3oBaTeNnbHbIX opranuzanusx Poccutickoit deneparumy,
peaNn3yloluX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MNPOTpaMMbl, YTBEpKIEHHOW pemeHneMm Komneruu
MunmucrepcTsa npocsernienus: Poccuiickoit @eneparnym, mpotokoi ot 3 nekadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3MKu:

— npuoOpeTeHne UHTepeca U CTPEMIICHHs 00YJaloIUXCsl K HAyYHOMY M3yYeHHIO IPUPOJIBI,

Pa3BUTHUEC HX UHTCIJICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I\/'I;

— Pa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA U (i)OpMHpOBaHI/Ie HUCCICIO0BATCIBCKOTO

OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opMHUpOBaHHME HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa U3y4eHUs OCHOB CTPOCHHSI MAaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE NIPEACTABICHUHN O POJIM (PU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiien npodeccnoHaIbHON AeATEIbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JalbHEWIIEMy 00Yy4YEeHHUIO B 3TOM HaIlpPaBJICHUU.

JlocTr)KeHHEe ITHX Leieil Ha YpOBHE OCHOBHOI'O 00Iero 00pa3oBaHus 00€CICUYMBACTCS PELICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— npuoOpeTeHrne YMEHUN OMHUCHIBATh M OOBSICHATH (DU3MUECKUE SIBICHUS C UCIIOJIb30BAHHEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHHUS POCTEHIINX PACYETHBIX 33124 C UCTIOIB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB IPUPOAHBIC SABJICHUS U BBIIIOJIHATH OIIBITHI, na6opaTopHLIe pa6OTBI u
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIePIKaHUS, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATU3 U KPUTUYECKOE OIICHUBaHHE WH(OPMALIUU;

— 3HAKOMCTBO O chepamu MpoPecCUOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (DU3HKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 dusnka sBisieTcs 00s13aTENbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. [laHHas nporpamMma npeaycMaTpruBaeT uzydeHnue Gu3nku Ha 6a30BOM YpOBHE B 8
KJjlacce B 00béMe 68 4acoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOpUM CTPOEHHs BelecTBa. Macca U pa3Mepsl
aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Monenu TBEPAOro, KHUAKOTO U Ta3000pa3HOro cOCTOsIHUIM BemecTBa. Kpucraminueckue u amopHble Tena.
OObsicHeHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KHHETUYECKOM
teopur. CMauMBaHUE U KaNWUISPHBIC sBICHUS. TeIIoBOE pacliupeHue U CKaTHE.

Temneparypa. CBa3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOT'O IBHXKEHHS YaCTHULL.

Buytpennss sHeprus CriocoObl H3MEHEHUSI BHYTPEHHEH SHEPTHH: TEIUToNepeada i COBEpIICHNE padOTHI.
Bunbl Tenonepeaadn: TeIIONPOBOJHOCTb, KOHBEKIIMS, U31yUEHUE.

KonuuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemmooOMEH W TEMJIOBOE paBHOBECHE.
VYpaBHeHue TervioBoro Oamanca. [lnaBieHue W OTBepleBaHHE KPUCTAIUIMYECKHX BEIIECTB. Y elbHas
teryiota 1aiaeHus. [lapooOpazoBanne u konaeHcanus. Mcmapenne (MC). Kunenue. YnenpHas temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUs OT aTMOC(hepHOro AaBlieHus. BiaxkHocTh BO3ayxa.

DHeprus TOILIMBA. Y JeJIbHAs TeIUIOTa CTOPAHMSL.

[Tpunumns! pabots! TermnoBbix aurateneil. KI1/I rernnosoro asurarens. TenioBble ABUraTeNy U 3aliuTa
okpyxaroreit cpensl (MC). 3akoH coxpaHeHUs U IPEeBpalleHHs SHEPTrUuu B TerioBbIX npoueccax (MC).

Hemoncmpayuu

. HabGnroieHne OpOYHOBCKOTO JIBYKCHHSI

. Habmonenue nuddysuu

. HaGiroieHue siBlieHN CMaurMBaHUs U KalIMJUIAPHBIX SBICHUI

. HaGiroieHune TerioBoro paciimpeHus Tel

. I3aMeHeHue naBlieHus Ta3a PU H3MCHEHHH 00bEMa M HarpPEBaHUHU WIIH OXJIAXKICHHH
. [IpaBuiia u3MepeHus TeMIepaTypbl

. Bunel Teronepenaun

. OxJTaXKIeHUEe TIPU COBEPIICHUH PaOOTHI
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. HarpeBanue nipu coBepiiieHn# paboThl BHEITHUMH CHUIAMH
10. CpaBHeHuUE TETOEMKOCTEN pa3IMYHBIX BEIIECTB

11. HaGmroneHue KUTIEHUS

12 HabmntoieHne moCTOSIHCTBA TEMIIEPATYPhI MPH MIIaBICHUH
13. Mojienu TEmIoBLIX ABATATEIEH

Jlabopamopnvie padomul u onvimol

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBHS CHUIT MOJIEKYISIPHOTO TPUTSKEHUS

2. ONBITHI IO BRIPAIIMBAHHUIO KPUCTAIIIOB IIOBAPEHHOMN COJIM UITH caxapa

3. OnBITHI 10 HAOTIOJICHHUIO TEIJIOBOTO PACITUPEHUS T'a30B, KHUIKOCTEH B TBEPIBIX TEI

4. OmpeneneHue NaBJICHUs BO3AyXa B OAJJIOHE ITTPHUILA

5. OnBITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBJIEHUS BO3AyXa OT €ro o0bEMa U HarpeBaHUs WIN
OXJIQXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEMIEPaTypHI

7. Habmroienue n3MeHeHusl BHYTPEHHEH SHEPTUU Tella B pe3y/ibTare Teruionepeaun U padoThl BHEIIHUX
CuI

8. UccrnemoBanue siBIICHUS TEIIOOOMEHA ITPH CMEITUBAHUH XOJIOTHOM M TOpsiYel BOJIBI

9. Ompenenenne KOJIMYECTBA TETUIOTHI, MOJTYYSHHOTO BOIOM MPU TEINIOOOMEHE ¢ HAarPEThIM
METAJUTMIECKUM ITWIHHAPOM



10. Onpenenenue yaeabHOM TEIUIOEMKOCTH BEIIECTBA
11. WccnenoBanue mporecca UCTIapeHus

12. Onpenenenre OTHOCUTEIBLHOM BIIAXKHOCTH BO3AyXa
13. Onpenenenue yeapHON TEIUIOTHI TIJIaBJICHUS JIb/Ia

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJIEHUSI

OnekTpusanusa Tei. J[Ba poaa 37meKTpUYecKuX 3apsaaoB. BzauMmoencTBre 3apsikeHHbIX Tel. 3akoH Kyrnona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aPS10B U PACCTOSHUS MEX]TY TEIaMH).

Onextpuueckoe mnosie. Hanpsk€HHOCTh 3JeKTpUuuYecKoro mnoss. [IpuHIuN cynepro3uiuu 3JIeKTPUUECKUX
noJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. IJIeMEHTapHbIN dJIeKTpudeckuil 3apsia. Ctpoenue atoma. [IpoBogHuKM
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKa. VICTOUHMKHM MOCTOSHHOTO TOKA.
JleicTBHS SNIEKTPUUECKOTr0 TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B JKUIKOCTSIX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTprudeckoe HanpsokeHne. COnpoTUBIECHUE MTPOBOIHUKA. Y ICIIBHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma Ji1s yyactka 1enu. [locinenoBarenbHoe U napamienbHOE COEUHEHHE
MIPOBOJIHUKOB.

PaboTa 1 MOITHOCTB AMeKTprUecKOro Toka. 3akoH J[koyns— JleHma. DnekTpudeckue menu u moTpeouTenu
AIIEKTPUUYECKON IHEpruu B ObITy. KOpoTKOE 3amMbIKaHue.

[TocrossHHBIE MarHUThl. B3anMoAENCTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHOE 1oJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJjie 3JeKTPUUECKOro TOKa.
[IpuMeHeHne »HJIEKTPOMAarHUTOB B TEXHUKE. JleWiCTBME MAarHUTHOTO IIOJS Ha TIPOBOJHUK C TOKOM.
DIEeKTPOABUTATENb TOCTOSIHHOTO TOKA. MCronb30BaHKEe AJIEKTPOIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnertel @apanes. SABnenue snexrpomarauTHoN uHAYKIuK. [IpaBuiio Jlenma. Dnexrporeneparop. Criocoos
MOJTyYEHUS NEKTPUIECKON YHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DNeKTpU3aIus Te

JIBa posia >NEeKTPUIECKHX 3apsSA0B U B3aUMOJICHCTBHE 3aPsKEHHBIX Tell
Y CTpolcTBO U IEUCTBUE IEKTPOCKONA

DnexTpocTaTHuecKast UHAYKLIHS

3aK0H COXpaHEHHS JIEKTPUUECKUX 3apsI0B

[TpOBOAHHKY U JUAIIEKTPUKH

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO OIS

VI CTOYHHKH OCTOSIHHOTO TOKa
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JIeficTBHS SIIEKTPUIECKOTO TOKA
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. HSMepeHI/IC SJICKTPUYCCKOTI'O0 HANPSXKCHUA BOJBTMCTPOM
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. Peoctar u Mmarasun COHpOTHBJ’ICHHI:I

=
(€]
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. MO,Z[CJII/IpOBaHI/IC MarHUTHBIX OJEH NOCTOSHHBIX MAarHUTOB
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. OneIT Opcrena



19. MarauTHoe€ 1oJIe TOKa. DJIEKTPOMArHuT

20. JleficTBME MarHUTHOTO TIOJIsI HA TPOBOIHUK C TOKOM

21 DaexTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBJICHUS AIEKTPOMArHUTHON HHIYKIIUH

23. OnbiTer Dapanes

24. 3aBUCUMOCTbH HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBHH €r0 BOSHHUKHOBEHUS
25. DNeKTporeHepaTop MOCTOSIHHOTO TOKa

Jlabopamopmuvie pabomul u onvimol

OnBITHI 110 HAOTIOACHUIO IEKTPU3AINH TET MHAYKIIMEH U TIPU COTPUKOCHOBEHUHT
HccnenoBanue qeiCTBUS SJIEKTPHUSCKOTO OIS HA TIPOBOJIHUKH U TUAJICKTPUKHU
COopka u mpoBepka pabOThI AMEKTPUUIECKOM MU IIOCTOSTHHOTO TOKA

N3mepenue u peryImpoBaHUe CHITBI TOKA

o s~ wbh e

M3mepenue u peryimpoBaHue HaPsHKEHHS

6. HccrnenoBanue 3aBUCUMOCTHU CHIIBI TOKA, HAYILETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpA U
HAINpsHKCHUS Ha PE3UCTOpe

7. OTBITHI, JEeMOHCTPUPYIOIINE 3aBUCUMOCTD HJIEKTPUYECKOTO CONPOTHBIICHHS TPOBOJIHUKA OT €T0 JUIUHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KECHUS HANIPSKEHUH MTPH TIOCIICA0BATEIEHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mmpaBuiia Juis CHJIbI TOKa IPU HNapajljieIbHOM CO€AMHEHUH PE3UCTOPOB

10. Onpenenenue paboThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha pe3ucTope

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYILET0 Yepes3 JIaMIIOUKY, OT HalpsHKEHUs Ha Hel

13. Onpenenenue KI1J[ HarpeBatens

14. VccnenoBaHre MarHUTHOTO B3aMMOACHCTBHS TOCTOSTHHBIX MarHUTOB

15. V3yueHnne MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPH UX O0BEINHEHUN U pa3AeIeHUN

16. UccnenoBanue AeWCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIb B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHuTa oT
CHJIBI TOKA U HalpaBJIEHUS TOKA B KaTyILKe

18. Uzyuenue neiicTBUS MArHUTHOTO TTOJISI HA IPOBOTHHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHue pabOTHI AIIEKTPOABHUTATEIS

20. U3mepenne KI1/] a1ekTpoiBUTaTENbHON YCTaHOBKH

21. OBITHI IO UCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIIHH: UCCIIEAOBAaHNE N3MEHEHHIA

SHAYCHHA U HAITPABJICHUA MHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne ¢pusuku B § Ki1acce HaIIpaBICHO Ha JOCTHXKEHUE 00YJaIOUTMMHUCS JTUYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHHUS y4EOHOT0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpPOSIBIICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pU3nUecKol HayKH;
— IIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YYdCTHIO B 06CY}I(,Z[6HI/II/I O6H.I€CTB€HHO'3H3LII/IMBIX N 3THYCCKHX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM ,I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HaHHE€ Ba’)KHOCTHU MOPAJIbHO-3TUYCCKUX ITPUHIHUIIOB B ACATCIIBHOCTHU y‘léHOl"O.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)14314%01(0171 HAayKH: eé TapMOHUYHOI'O ITOCTPOCHHUA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3HUECKON HAYKH KaK MOLIHOI'O MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
pa3BUTUS TEXHOJOTUH, BaKHEUILEH COCTABIIAIOIIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOU JIF0OOO3HATEIBHOCTH, HHTEpEca K MCCIIeI0BATEIbCKON IS TEILHOCTH.
Dopmuposanue Kyibmypsl 300p08b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHME LIEHHOCTH O0€30macHOro o0pa3a JKU3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHPE,
BaKHOCTHU IIPAaBHJI OE30M1aCHOTO MOBEEHUS Ha TPAHCIIOPTE, HA I0POrax, C ANEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

— c(opmMHpOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AKTHBHOC Y4YaCTHC B PCHICHHWM HNPAKTHYCCKHUX 3aJayqd (B paMKax CEMbH, HIKOJIbI, TOpoJaa, Kpafl)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIIKX B TOM UUCIE U PU3NYECKUX 3HAHUM;
— HHTEpeC K MPAaKTHUECKOMY H3YyUEHHUIO0 Npodeccuil, CBA3aHHBIX C GUBUKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEHeHue (PU3NUecKUX 3HaAHUM JJIs perieHus 3aa4 B 00JIacTH OKpYXKarolien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOYHBIX ITOCJIEICTBUM JUIS1 OKPYKArOLIEN CPEJIbI;

— OCO3HaHHE TI00aIbHOTO XapaKTepa I3KOJOTHYCCKUX HpOGHeMHHyTeﬁ UX pCLICHUS.

Adanmayus 00yuarouiezoca K u3MeHAIOUWUMCA YCA0GUAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUHU IIPU BHIIOJTHEHUH UCCIIEI0BAaHUMN U MPOEKTOB (hU3HUECKON
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;

— THOBBLINICHUEC YPOBHSA CBOEM KOMIIETEHTHOCTH qgepe3 MPAKTUUCCKYIO NCATCIIbHOCTD,

— 1oTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHHIA, B TOM 4Hcie (HOpMYyTUPOBATh UICH, MOHSITHUS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAaxX W SBJICHUSX;
— 0CO3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;
— IUIAHUPOBAHHE CBOETO PAa3BUTHUS B IPHUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHMIA;

— CTpeMJIEHUE aHAIM3UPOBATh M BBISBIATH B3aMMOCBS3H ITPUPO/IbI, OOIIECTBA U IKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OILICHKA CBOUX JIEUCTBUI C YUETOM BIMSAHUS HA OKPYXAIOILIYIO CPEAY, BOZMOMXKHBIX I100aTbHBIX
OCJIEOCTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC ,HCfICTBHH

bBa3zoewvie nozuueckue oeiicmeus:
— BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHU);
— YCTaHaBIIMBATh CYHIECTBEHHBIN MPU3HAK KJIacCU(UKALIMKU, OCHOBAHUS JIJIsl 0000IEHUS 1 CPaBHEHMUS;

— BBIABJIATb 3dKOHOMCPHOCTH U ITPOTHUBOPCYHA B paCCMATPHUBACMBbBIX CI)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I$IX,
OTHOCAIIHNXCA K q)HSI/I‘IeCKI/IM SABJICHUSAM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU N3YYCHHUU q)HSH‘ICCKI/IX SIBJICHUM U IIponIeCCoOB;
ACJIaTh BbIBOABI C UCIIOJB30BAHUCM ACAYKTHBHBIX U MHAYKTHBHBIX YMOSaKJIIO‘IeHI/If/'I, BBIABUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSTENILHO BEIOMPATH CIIOCO0 pelIeHust yaeOHOU (U3NIeCcKOoil 3a1aun (CpaBHEHNE HECKOIBKHIX
BapUAHTOB pEIICHUs, BHIOOp HamOoOJIee IMOAXOMAAMIErO C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCHOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%01(1/1171
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHBATH HAa MPUMCHHUMOCTE U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, IMMOJIYYCHHYIO B XOA€ UCCICAOBAaHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATENTHHO (GOPMYTUPOBATH 0O0OOIIIEHUS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIIEOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC ﬂanLHeﬁmee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IIpOLECCOB, a TAKKC BBIABUI'ATb
MPEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH PAa3IUYHbIE METObI, HHCTPYMEHTHI U 3alIpOChI IPU NOKUCKe U 0TOOpe MH(pOpMalUU WIN

JAHHBIX ¢ YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIINIO PA3IUYHBIX BUIOB U (OPM
IIPEACTABIICHUS;

— CaMOCTOSTENIHO BBIOMPATh ONTUMANIbHYIO (POpMY MPEACTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATD
peliaeMble 3a/1a4il HECJIOKHBIMU CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMH.

YHI/IBepCH.J'IBHBIC KOMMYHUKATHBHBIC JeHCTBUSA



Obwenue:

— B XoJie 00CYyXIeHHs y4eOHOT0 MaTepuala, pe3yJbTaToB Ja00OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI M BBICKAa3bIBaTh WICH, HAIlCIICHHBIC HA PEIICHHUE 3a/1a9 U
noJiyiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— CONOCTaBJISTh CBOM CYKIIEHUS C CYXKJICHUSMHU JPYTrUX YYaCTHHKOB JUaliora, 0OHApY>KUBATh
pas3iiniuue u CXOoACTBO HO3I/II_[I/H>'I; BBIPpAXAaTb CBOXO TOUYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
nyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBIIOJIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAJILHON paOOThI IPU PEIICHUN
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— IPHUHUMATh LOCIIN COBMECTHOM ACATCIIbHOCTHU, OPTaHU30BbIBATH ﬂeﬁCTBHH no €€ JOCTHKECHHUIO:

pactpeneNaTh PO, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOM PaboThI; 00001IaTh MHEHHS
HECKOIBKHX JIIO/ICH;

— BBIIIOJIHATH CBOIO 4aCTb pa60T1>1, A0CTUTrasA Ka4YCCTBCHHOTI'O PE3yJibTaTa IO CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHHUBATb KAa4CCTBO CBOCTO BKJIaaa B O6IJ_II/II71 MMPOAYKT I10 KPUTCPUAM, CAMOCTOATCIIBHO

c(hOpMYyITUPOBAHHBIM YIYaCTHHKAMH B3aUMOJICH CTBUSI.

yHI/IBepcaJ'IbHBIe PCTYIISITUBHBIC IeUCTBUS

Camoopzanumuuﬂ:

— BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIUSAX, TPEOYIOMIMX IS PEIICHUS PU3HMISCKUX
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMYHBIX MOAXOJaX NPUHATHS pelIeHUu (MHIUBUAYaIbHOE, IPUHATHE
peleHust B TpyIIe, MPUHATHE peIIeHU rpymnmnoil);

— CaMOCTOATCIIbHO COCTABJIATH aJITOPUTM PCIICHUSA (I)I/I3I/I‘{eCKOI\/’I 3aa4u WJIM I1JIaHa UCCIICAOBAHUsA C

y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh INpejajaracMmble
BAPUAHTHI PEILICHUN;

— JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camorxonmpons (peghnexcus):
— JIaBaTh aJIEKBATHYIO OLICHKY CUTYAIlUU U MpeAararh IiaH e€ U3MeHEeHHUS,

— OOBSICHATH NPUYUHBI JOCTHKEHUS (HEAOCTHKEHUS) Pe3yJIbTaTOB JAEATEIbHOCTH, 1aBaTh OL[CHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTHUBLI B ACATCIIbHOCTDb (B TOM YHUCJIC B X0 BBIIIOJIHCHU A (I)I/IBI/I‘-IGCKOFO HUCCICIOBaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX OGCTOHTCJ’ILCTB, HN3MCHHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OI_I_II/I60K,
BO3HHKIIINX pr,Z[HOCTeﬁ;

— OHICHHUBATb COOTBCTCTBUC PE3YyJIbTaTa LICJIIN U YCIIOBUSM.
3M0uu0HaJleblﬁ UHmeieKm:

— CTaBHTb ce0s1 HA MECTO JIPYroro 4el0BeKa B XO/€ CIOpa WIN AUCKYCCHU Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTo.



Ilpunamue ceds u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WIH B YTBEPXKICHHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS
YMEHHUIA:

— HCHOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBHIKEHHE aTOMOB U MOJICKYII,
arperaTtHbie COCTOSIHUS BEUIECTBA, KPUCTALTMYECKHE W aMOp(HBIE Tella, HACHIIICHHBIH W HEHACHI-
IICHHBIA TMap, BJIXKHOCTb BO3[yXa; TEMIIEpaTypa, BHYTPEHHsS SHEPrusi, TEIUIOBOM JBUTATEb;
3JIEMEHTApHBIN AMEKTPUUECKUHN 3apsl, JIEKTPUUECKOE I10JI€, MPOBOJAHUKHU U JUJICKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE T10JI€;

— pa3nuyarh SBIEHHUS (TEIJIOBOE pacUIMpeHHe/cKaThe, TeIuloNepenaya, TEIUIOBOE pPaBHOBECHE,
CMauyMBaHUEe, KaNWUISIPHbIE SBJICHUS, HCHApeHHe, KOHJEHCALMs, IUIABJICHUE, KpUCTaJUIM3alus
(oTBepaeBaHue), KUTIEHUE, TEIUIoNepenaya (TerIoNpPOBOAHOCT, KOHBEKIIUS, H3TYUCHHE); AIEKTPU3ALIUS
TeJl, B3aUMOJICHCTBHE 3apsi10B, JEHCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIECTBUE
MarHuTOB, JECHCTBHE MATHUTHOTO TIOJI HA TIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs UHIYKIIHS) TIO OTIH -
CaHWIO HMX XapaKTePHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPHPYIOIIMX JIaHHOE (U3HYECKOE

SIBJICHUE;

— pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOIIEM MHUpE, B TOM YHCIIE
¢usnveckne SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSHKCHHE W KANWUILIPHBIC SBICHHUS B TPHUPOJIE,
KpHCTaJUIBl B npupoze, minydeHue ConHIa, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHUE
POCBI, TyMaHa, MHEes, CHeTa; SJICKTPUIECKUE SBICHUS B aTMoc(hepe, SIEKTPUIECTBO JKUBBIX OPTaHU3MOB;
MarHuTHoeE 1noJje 3emMiu, Apeid Mmoo coB, pojib MAarHUTHOTO TOJIS /171l )KU3HU Ha 3emile, IOJISIPHOE CH -
SHUE; TPH HTOM IMEPEBOAUTH MPAKTHUECKYIO 3aJadyy B Y4eOHYI0, BBIJCIATh CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— ONUCHIBATh M3YYEHHBIE CBOMCTBA TNl U (PU3MUECKHE SBJICHUS, UCHOJB3YS (PU3NYECKUE BETUUMHBI
(Temmeparypa, BHYTPEHHSISI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJ€lbHas TEIMIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJICHUS, YAEIbHAs TEIIOTa HapooOpa3oBaHMs, yAENbHas TEIUIOTA CTrOpaHHs
TOIUIMBA, KO3()(PUIIMEHT MOJIE3HOr0 AEUCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsill, CUIIA TOKA, DJIEKTPUUECKOE HANPSHKEHUE, COIPOTUBIICHNE IPOBOJAHUKA, YAEIBHOE
COIIPOTHBIIEHUE BEIECTBA, pab0Ta M MOIIHOCTb 3JEKTPUUECKOTO TOKAa); MPU ONHUCAHUU MPABUIBHO
TPakTOBaThb (PU3NYECKUI CMBICI MCIOJNb3YEMbIX BEJIMYMH, OOO3HAYEHUS M EIMHULBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BETUUMHAMU,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTCPpU30BaATh CBOMCTBa TCII, (I)I/IBI/I‘-ICCKI/IC ABJICHUA W HNPOUECCChI, HUCIOJb3Yyd OCHOBHBIC
ITOJIOXKCHUA MOHCKyHHpHO-KI/IHeTI/I‘{CCKOﬁ TCOPHUU CTPOCHUSA BCUICCTBA, IPUHIUII CYIICPIIO3UIIUN mmoJiei
(Ha Kau4€CTBCHHOM ypOBHC), 3aKOH COXPAaHCHUMA 3apsaia, 3aKOH Owma AJId y4aCTKa [CIH, 3aKOH I[)KOYJBI -
.HCHI_[E[, 3aKOH COXpPaHCHUA SHCPTHUU, ITPU 3TOM NaBATh CIIOBCCHYHO (I)OpMy.TII/IpOBKy 3aKOHa M 3aIlIMChIBATb
€ro MaTCMaTHYCCKOC BBIPAXKCHUC,

— OOBSACHATH (PU3MYECKHE MPOIIECCHl U CBOICTBa Tell, B TOM 4YHCI€ W B KOHTEKCTE CHUTYyallHi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUHMHHO-CIIEJCTBEHHbBIE CBS3U, CTPOUTH 00bsIC-
HeHHue U3 1 - 2 JOrMyecKux 1iaroB ¢ onopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PM3UYECKUX SIBICHHMH,
(GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIE 3a7jauul B 2 - 3 1eHCTBUSA, UCIIONIb3Ys



3aKOHBI M (OpMyJbI, CBSI3bIBAIOLIME (U3MYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHSA 3aJaud
3aMUCBIBAaTh KPATKOE YCIIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUIS pEIICHUs 3a/1a4H, BEIOUPATh 3aKOHBI
U GOpMyIIbI, HEOOXOAUMBIE IS €€ pelIeHHs, TPOBOIUTH PAacu€Thl M CPAaBHUBATH MOJYYSHHOE 3HAUCHHE

(1)I/I3I/I‘ICCKOI71 BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIN (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3YsL
OIMMCAHUC UCCIICAOBAHM, BBIACIATE IMIPOBEPACMOC MPCAINIOJIO0KCHUC, OLICHUBATL NIPABUJIbHOCTD IMOPAJIKa
MMPOBCACHUA UCCIICAO0OBAaHMA, ACJIaTh BBIBOABI;

— TPOBOJIUTH OMNBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJICHHSI, 3aBUCUMOCTbD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIIepaTypsl; CKOPOCTH IPO-
1[ecca OCTBhIBAHUS/HArpeBaHUs NPU U3IYYEHUHM OT LIBETA HM3JIy4YaroLIeH/MOIIOIMAaome MoBepXHOCTH;
CKOPOCTh MCIIAPEHUs BOJBI OT TEMIIEPATYPhI )KUIKOCTH U ILIOIIAAN €€ TOBEPXHOCTH; JIEKTPU3ALIUS TEI
U B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsA0B; B3aUMOJACHCTBHE IOCTOSHHBIX MAarHWTOB, BU3YyaJIM3alus
MarHMTHBIX II0JE€H TOCTOSHHBIX MAarHWTOB; ICHCTBHS MAarHUTHOTO IIOJS HAa IIPOBOJHHUK C TOKOM,
CBOWCTBA 3JIGKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OPMYIMPOBATH
IIpOBEpsEMbIE MPENIOIOKEHHsI, COOUpaTh YCTAHOBKY U3 NPEIJI0KEHHOT0 00OPYJOBaHUs; ONMUCHIBATH
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH MPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHON BJIAXXKHOCTU BO3/1yXa, CUJIbI TOKA,
HAMPSKEHUS ¢ UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3MUECKUX BEIIMYMH; CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— TPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT JPYyrol ¢
WCIOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBHCUMOCTH COIMPOTUBICHHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOIIA M TONEPEYHOI0 CEUEHHUs M YJIETbHOIO CONPOTHUBIICHMS BEUIECTBA NMPOBOJHMKA; CHJIBI TOKA,
HIYLIETO Yepe3 NPOBOJIHUK, OT HANPSKEHUS HA MMPOBOJHUKE; NCCIIEIOBAHUE MTOCIEA0BATEIBLHOIO U Ma-
paUIETFHOTO COEAMHEHUH TPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAys MNPEII0KEHHOMY IUIaHy, (DUKCHPOBATh PE3YJbTATHl TMOJIYYCHHOM
3aBUCHUMOCTH B BUJIE TaOJIUIl U TpaUKOB, AeNIaTh BEIBOBI 110 Pe3yJabTaTaM UCCIEAOBAHUS;

— HNPOBOAUTH KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCJIIMYMH (y,[[eHbHaﬂ TEIUIOEMKOCTD BCIIICCTBA,
COIMPOTUBJICHUEC ITPOBOIHUKA, pa60Ta U MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)I IIaHUPOBATb U3MEPCHU,
CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY, CJIICAYA npennomeHHoﬁ HWHCTPYKIUHU, U BbBIYUCIIATH
3HAYCHUEC BCIINYHUHBI,

— c00JI01aTh MpaBUila TEXHUKH 0€30I1aCHOCTH MpH padoTe ¢ 1ab0paToOpHBIM 000PYI0BaHHUEM;

— XapakTepu30BaTh MPUHIMUIIEI ASHCTBHS W3YUYEHHBIX IPUOOPOB U TEXHUYECKHX YCTPONCTB C OMOPOM
Ha X OMMCAaHHUA (B TOM YHUCIIE: CUCTEMa OTOIUIEHUSI IOMOB, TUTPOMETP, NapoBas TypOHHa, aMIIEpMETP,
BOJIbTMETP, CYETUMK HIIEKTPUUYECKOW HHEPrUH, AJIEKTPOOCBETUTENbHbIE NMPUOOPHI, HarpeBaTelbHbIE
ANEKTPONPUOOPHl (IPUMEPHI), IEKTPUUECKUE IMPEIOXPAHUTENHU; AIEKTPOMArHUT, 3JIEKTPOABUTATENb
MIOCTOSIHHOTO TOKa), MCIONb3ysl 3HAaHUS O CBOWCTBAaX (U3NYECKUX SBJICHUH U HEOOXOIUMbIe

CbI/ISI/I"IeCKI/Ie 3aKOHOMCPHOCTH;

— pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U M3MEPHUTENIbHbIE MPHOOPHI 1O CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUTATENb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKOIl, PEOCTaT); COCTABIATH CXEMbI JJIEKTPUUYECKUX Lenel ¢
M0CJIEI0BATENbHBIM U MapaJIJIeIbHBIM COEIMHEHHEM AJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HaUYEHUS
3JIEMEHTOB DJIEKTPUYECKUX LIETIEH;

— MPUBOAUTH MPUMEPHI/HAXOIUTh UH(POPMALIHIO O IPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS



($u3MYECKUX 3HAHUN B MMOBCEIHEBHOMN XU3HM IJIs1 0OecreueHus] 0€30MacHOCTH MPHU oOparieHuu ¢ mpubo-
paMH M TEXHHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI U COOIIOACHHS HOPM SKOJOTHYECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYUIECTBJIATh TOUCK WHpOpManuu (pu3mdeckoro copepxkanusi B ceTd VIHTEpHET, HA OCHOBE
UMEIOIIUXCS 3HAHUN U MyTEM CPaBHEHUS JOTOJHUTEIBHBIX HUCTOYHUKOB BBIICIATH HHPOPMAIIHIO,
KOTOpasi IBJISETCS IPOTUBOPEUUBOIl HIIM MOKET ObITh HEJOCTOBEPHOM;

— HCIIOJIb30BATh MPH BBHIOJIHEHUHU Y4EOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy GU3HUECKOTO
COJIEp)KaHus, CIIPaBOYHblE MaTepuaibl, pecypcbl cetu MHTepHeTr; BiageTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHbIE M KPAaTKHUE YCTHBIE COOOIIEHHs, 0000mas HHPOPMALIUIO U3
HECKOJIBKUX MCTOYHUKOB (PM3MYECKOTO COJIEPKAHUS, B TOM YHCIIE ITyOJIMYHO IPEICTABIATH PE3yIbTaThl
NPOEKTHOW WJIM HCCIIEIOBATENBCKON AEATENBHOCTH; MPU 3TOM TPaMOTHO HCIIOJIB30BATh M3yYECHHBIN
NOHSATHHHBIN anmapar Kypca GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3EHTALIUCH;

— IIPpH BbIIIOJHCHUHA y‘le6HBIX IIPOCKTOB H PICCJ'ICI[OBB.HPIIZ (1)I/I3I/I‘ICCKI/IX MpoHecCCOB paCHpCaACIsATh
0013aHHOCTH B Tpynmec B COOTBETCTBUU C ITOCTABJICHHBIMH 3a/lad4aMi, CJIICAUTDL 3a BBIIIOJIHCHHUEM IJIaHa
Z[GflCTBI/IfI " KOPPCKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIH BKJIaA B ACATCIIBHOCTD I'PYIIIIbI;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOIlef/JICTBHG, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOHCI)J'II/IKTI)I.



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/e/10B H TeM KosanuecTBo yacos Jara Buabl gesiTeJIbHOCTH Buasl, DJIeKTPOHHBIe (1P POBHIE)
n/n | nperpaMmsl HM3yYeHHs hopmpbr o0pa3oBaTe/bHbIE
BCEro | KOHTPOJBbHBIE | MPAKTHYECKHE KOHTPOJIsI pecypebl
padoTsI padoTsI
Paznen 1. TensioBble siBJIeHUS
1.1. | Crpoenmue u cBoOiicTBa BelecTsa 7 0 0 HabrofeHne n MHTEPIpETalus ONbITOB, CBHACTEIbCTBYIOIINX 00 AaTOMHO-- YerHbiit http://school-
MOJICKYJSIPHOM CTPOCHUH BEIIIECTBA: OIBITHI C PACTBOPCHHUEM PAa3INIHBIX BEILECTB B 0IIpoC; collection.edu.ru/
BOJIC;
1.2. | Tens10BbIe MPOLECCHI 21 2 3 O0ocHOBaHME IIPABUII U3MEPEHUS TEMIIEPATYPBI; TTucemennsiii | http://school-
KOHTPOJIb; collection.edu.ru/
Hroro no pasnueny 28
Pasnen 2. JleKTpHYeCKHE H MATHUTHBIE SIBJICHHSI
2.1. | DyieKTpHYecKue 3apsibl. 7 0 0 Ha6monienne 1 mpoBeICHUE OMBITOB 10 AJICKTPU3AITHH TEJl IPU CONPHKOCHOBEHUH H Tectuposanue; | http://school-
3apsizkeHHbIE TeJIa § UX UHIYKIHEH; collection.edu.ru/
B3aHMo/eilicTBHe
2.2. | TIocTOSIHHBII 3JIeKTPUYECKHIi TOK 20 2 5 Ha6itoneH1e pa3nuuHbIX BUAOB AEHCTBUS 371€KTPHYECKOr0 TOKA U OOHAPYKEHHE ITHX Kontponbhas | http://school-
BHJIOB J€ICTBUS B IIOBCEIHEBHOM KU3HHU, pabora; collection.edu.ru/
2.3. | MarHuTHbI€ sIBJIEHUS 6 0 1 HccneioBaHre MarHUTHOTO B3aMMOZICHCTBHS TOCTOSIHHBIX MATHUTOB; YcrHsrit http://school-
0IIpoC; collection.edu.ru/
2.4. | DIeKTPOMArHUTHAST WHAYKIHSA 4 1 1 OnBITHI 110 UCCIIEJOBAHUIO SIBJICHUS 3J1IEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBAHUE TIpakruueckas | http://school-
W3MEHEHHI 3HAYCHHS U HAIIPABJICHUSI MHIYKIIMOHHOTO TOKA; pabora; collection.edu.ru/
Wroro no pazaeny 37
PesepsHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB 10 68 5 10
ITPOTPAMME



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

INOYPOYHOE IINTAHUPOBAHUE

TCIJIOIIPOBOIHOCTD,

KOHBCKIHWA, U3TTYYCHHUC.

Ne | Tema ypoka KosnvecTBO 4acoB Hara Buapbi,
n/n uzyuenus | popMbI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | OcHOBHBIE MTOJOKEHUS 1 0 0 YcTHbIT
MOJIEKYJIIPHOKUHETUYECKOU 0IIpOC;
TEOPUU CTPOCHHSI BEIIESCTBA
OnBITHL, TOATBEPKIAIOIINE
OCHOBHBIC MTOJIOKCHHUS
MOJIEKYISIPHOKUHETUYECKOM
TEOPHH.

2. | Macca u pa3mepsl aTOMOB U 1 0 0 YcTHbIi
MoJieKy1. OObsICHEHHE CBOMCTB OIIpOC;
ra3oB, JXKUJIKOCTEN U TBEPJIBIX
TEJI Ha OCHOBE TTOJIOKCHU I
MOJICKYISIPHOKUHETUIECKOM
TEOPHH.

3. | Moguenu tBEpaoro, kuakoron |1 0 0 TecTupoBanue;
ra3000pa3HOro COCTOSTHUH
BEIIICCTBA.

4. | Kpucraminueckue u 1 0 0 VYcTHbil
amopHbIe TBEpAbIE TeNa. OTIpOoC;

5. | CmauuBaHue U Kanmwuisipaele |1 0 0 YcrHbIl
SIBIICHUS OTIpoc;

6. | TerutoBoe pacmmpeHue u 1 0 0 YcTHBIN
ckarue OTIpOoC;

7. | O6o01IeHNe U3YYEHHOTO 1 0 0 [TuceMeHHbIi

KOHTPOJIb;

8. | Temmeparypa. CBsi3b 1 0 0 YcTHBIN
TEMIEPATYPHI CO CKOPOCTHIO OTIpOoC;
TEIUIOBOTO JIBMKEHUS YaCTHIL.

BryTpeHHsIsI SHEprus.
CriocoObl U3MEHEHUS
BHYTpEHHEH YHEPTUH:
TeIuIonepeiaya v COBEpIICHHE
paboThI
9. | Bunsl Temonepenayu: 1 0 0 TectupoBanue;




10. | KomMuecTBO TEIUIOTHI. [IucemenHbI
VY aenbHas TEIIOEMKOCTD KOHTPOJIb;
BEIIECTBA.

11. | TemmooOMeH U TEIJIOBOE [IpakTrueckas
paBHOBecHe. YpaBHEHUE pabora;
TEIUIOBOTO OajaHca.

12. | TemmooOMeH | TETJIOBOE [MucbmenHbIi
paBHOBecHe. YpaBHEHUE KOHTPOJIb;
TEIUIOBOro OanaHca.

13. | TemmooOMeH U TEIIOBOE [IpakTrueckas
paBHOBecHEe. YpaBHEHUE pabora;
TEIUIOBOTO OajaHca.

14. | Pemenue 3amau IIucrMennbIi

KOHTPOJIb;

15. | KontponbHas padoralNel KontposnbHas

pabora;

16. | ILmaBneHue u OTBEpICBaHUE YcrHbIi
KPUCTAIIJIECKUX BEIECTB. OTIpOoC;

VY enpHas TEIUI0Ta IUIABJICHUS.

17. | IInaBneHue u OTBEpIEBaHUE TectupoBanue;
KPUCTAJJICCKUX BEIIECTB.

VY enbHas TeMI0Ta MIaBICHUS.

18. | [TapooOpa3oBanue u TectupoBanue;
KoHzAeHcanus. Mcnapenue.

Kunenue. Y nenpHas Teriora
napooOpazoBaHUs

19. | 3aBHCUMOCTH TeMIIEpaTypsl [MuceMeHHbIi
KHIICHUS OT aTMochepHOoro KOHTPOJIb;
JTABJICHHUS

20. | BmaxxHOCTH BO3AyXa. [IpakTrnueckas

pabora;

21. | DHeprus TomMBa. Y AeTbHas IIncrMeHHsbIi
TEIIOTa CTOPAHUSI. KOHTPOJIb;

22. | Pemenne 3amau IIucerMeHHbIH

KOHTPOJIb;
23. | IlpuHimmnb! paboThI TETIOBBIX TectupoBanue;

neurareneit. KII/[ TenmnoBoro

JIBUTATEIS.




24. | Pemrenue 3amgau ITnceMeHHBIH
KOHTPOJIb;

25. | TenmoBbIe ABUTATENN U YcrHBIIT
3aIUTa OKPYKAIOIIEH CPeIbl. OTIpOC;

26. | 3aK0H COXpaHEHUS U VYcrHbiit
MpEeBpaleHHs SHEPTUHU B OT1poC;
MEXaHUYECKUX U TEIIOBBIX
nporeccax

27. | Peurenune 3amay [TuceMeHHbBIH

KOHTPOJIb;

28. | KonrponbHas pabota Ne2 KonTposbhas

pabora;

29. | Dnexrpusanus Tei. JIBa poaa YcrHBIIT
AIIEKTPHUYECKUX 3aPsI/IOB OTIpOC;

30. | BaumoseiicTBre 3apsyKEHHBIX TectupoBanue;
ten. 3akoH KyroHa.

31. | DnekTpuueckoe moie. TectupoBanue;
IIpuHuun cyneprno3unun
ANEKTPUYECKUX TTOJIEH.

32. | HocuTenu 31eKTpUIecKux TectupoBanue;
3apAI0B. DJIE€MEHTapPHBIN
AIIEKTPUYECKUH 3apsil

33. | Ctpoenue aroma. TectupoBanue;

34. | [IpoBOTHUKY U TUIICKTPUKH. YcTHbI
3aKOH COXpaHEeHHUS OT1poC;
AIIEKTPUYECKOTO 3apsaa

35. | O6o01IeHNE U3YYEHHOTO ITuceMeHHbIH

KOHTPOJTb;

36. | DiekTpUvecKuii TOK. Y CIIOBHS YcTHBIN
CYIIIECTBOBAHUS OTIpoC;
AIIEKTPUIECKOTO TOKA
VIcTOYHUKH TTOCTOSTHHOTO TOKA.

37. | efcTBHS 3IEKTPUIECKOTO YcrHbil
TOKa (TEIJIOBOE, XHMUYECKOE, OTIpOC;
MarHuTHOE).

38. | DiekTpUveCKuii TOK B VYcrHbIi
KUJKOCTSAX U ra3ax. OTIpOC;

39. | Dnekrpuyeckas 1emnb ITnceMeHHBIH

KOHTPOJIb;




40. | CompoTHBIICeHHE TIPOBOTHUKA. YcrHbI
VY aenbHOE CONPOTUBIICHHE OT1poC;
BEIIECTBA.

41. | DnexkTpuyecKoe HaNpsKEHUE. [TpakTrueckas

pabora;

42. | Cuna Toka [IpakTuueckas

pabora;

43. | Cwia Toka [IpakTryeckas

pabora;

44. | 3axon Oma s ydyacTka Ienu. ITnuceMeHHBIH
Pemenue 3amau KOHTPOJIb;

45. | 3akon Oma [j1s1 yyacTka IerH. ITuceMeHHbIH
Pewenne 3anau KOHTpOJIb;

46. | IlocnemoBaTensHOE U TectupoBanwe;
napajuieIbHOE COeIMHEHUE
MIPOBOIHHUKOB.

47. | IlocnenoBaTensHOE U TectupoBanue;
napauIeIbHOE COCTMHEHUE
MIPOBOTHUKOB.

48. | [locnenoBarenbHOE U [MuceMeHHBII
napajuieIbHOE COeIMHEHUE KOHTPOJIb;
MIPOBOIHHUKOB.

49. | Pemenne 3amau ITnceMeHHBIH

KOHTPOJIb;

50. | KontpompHas padora Ne3 KonTpospHas

pabora;

51. | PaboTa 1 MOIIHOCTH TectupoBanue;
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoyna—JIenua.

52. | PaboTa 1 MOIIIHOCTH [IpakTnueckas
AIIEKTPUYECKOTO TOKA. 3aKOH pabora;
Hxoyns—Jlenna.

53. | DieKTponpoBoiKa U YcrHbil
MOTPEOUTEITH IICKTPHICCKOM oT1poc;
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

54. | Pemenue 3aqau ITnceMeHHBIH

KOHTPOJIb;




55. | KonrponbHas paborta N4 Kontposnbhas

pabora;

56. | [TocTosIHHBIE MATHUTHI. YcTHbIl
BzaumopeiicTBue NOCTOSSHHBIX OIIpOC;
MarHuToB. MarHuTHoe 1oJe.

MaruuTtHoe nosie 3eMiu U ero
POJIb JUIs1 )KU3HU Ha 3emJie

57. | OnbiT Dpcrena. MaruutHoe YcrHbIi
MOJIe 3JIEKTPUUECKOT0 TOKA. OT1poC;

58. | IIpumenenue [IpakTrueckas
AJIEKTPOMArHUTOB B TEXHUKE. pabora;

59. | [eiicTBre MarHUTHOTO TIOJIST HA TectupoBanue;
MIPOBOJHUK C TOKOM.

60. | DaeKTpoaABUTATEITD YcrHBIIT
MOCTOSTHHOTO TOKa OTIpOC;

61. | Ucnons3oBanue [IpakTrdaeckas
AJIEKTPOABUTaTENEH B paborta;
TEXHUUYECKUX YCTPONCTBaX U
Ha TPAHCIIOPTE.

62. | Onbitel ®apazes. SABnenue TectupoBanue;
AJIEKTPOMArHUTHOU WHIYKIIHH.

IIpaBuno Jlenna.

63. | Dnexrporeneparop. CrocoOs! YcTHBIN
MOJTyYEHUS DIIEKTPUIECKON OTpoC;
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

64. | Dnekrporeneparop. CrocoOsl YcTHbIi
MIOJTYYEHUS DIIEKTPUIECKON OTIpOC;
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65. | KonTposabHas padorta NeS KonTposeHas

pabora;

66. | PesepBHOE Bpems [InceMeHHBIM

KOHTPOJTb;

67. | PesepBHOE Bpems [TuceMeHHBIIH

KOHTPOJIb;
68. | PezepBHOE Bpems [InceMeHHBIM

KOHTPOJIb;




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

®dusuka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3natenscTBo [IpocBemenuey;

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

TexHonornyeckre KapThl YpoKOB

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/


http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

CHpaBO‘lHBIe Ta6J'II/II_[I>I, MYJIbTUMENNA, ITPE3CHTAINN

OBOPYJOBAHMUE 1151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIUN

JlaboparopHoe 060py0BaHHE C MYJIbTHAATYMKAMU U HOYTOYKOM



