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ConeprkaHue porpaMMbl HaIIpaBiieHO Ha (GOPMUPOBAHKE ECTECTBEHHOHAYYHON TPAMOTHOCTH YUYAIIUXCS U
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B peanm3anuu tpeboBannit ®I'OC OOO K IIaHUPYEMbIM JJUYHOCTHBIM U METAIPEAMETHBIM Pe3yJibTaTaM
00y4eHHS, a TAKIKE MEKIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUHBIX YUCOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPE/IMETA «®U3UKA»

Kypc ¢pusnkn — cucteMoo0pa3yrommii 1711 €CTECTBEHHOHAYYHBIX YUYEOHBIX MTPEAMETOB, MIOCKOIBKY
(bu3UYEeCKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMHEH, OMOIOTHEN, aCTpOHOMUEH
u ¢puznyeckoil reorpadueit. @u3nka — 3TO MpeIMET, KOTOPbIH HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MUpPA, HO U MPEAO0CTABIIICT HauOoIee siICHbIe 00pa3Ibl MPUMEHECHHUS
Hay4YHOT'O0 METO/Ia TIO3HAHU, T.€. CII0c00a MOTyuYeHUs JOCTOBEPHBIX 3HaHUK 0 mupe. Hakowner, pusnka —
3TO MPEAMET, KOTOPBIN HapsAy C IPYTMMHU €CTECTBEHHOHAYYHBIMU ITPEAMETAMHM JIOJIKEH J1aTh IKOJIbHUKAM



MpEeJCTaBICHUE 00 YBICKATEIHbHOCTH HAYYHOTO HCCIICTOBAHHS U PAIOCTH CAMOCTOSTEIIEHOTO OTKPBITHS
HOBOI'O 3HAHUA.

OnHa U3 MIaBHBIX 33124 (U3UIECKOTO 00pa30BaHMs B CTPYKTYpE 00Iero o0pa3oBaHus COCTOUT B
(hOpMHPOBAaHNUY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAYKe Y OCHOBHOW MacChl 00y4JaroIuxcs,
KOTOpBIE B JAJIbHEHIIIEM Oy IyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cepax mestenpHOoCcTH. HO HE MeHee
Ba)XHOH 3a/1a4eil SBJISICTCS BBISIBJICHHE U ITOATOTOBKA TAJTAHTIMBBIX MOJIOJBIX JIFOACH JIJISl IIPOIOIDKECHUS
o0pa3zoBaHMs U JalbHEHIICH TPOPECCHOHATLHON IEATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIICIOBAaHMI U CO3JJTaHUU HOBBIX TeXHOJOTHA. COrIaCHO NPUHATOMY B MEXYHAPOTHOM COOOIIECTBE
orpeneneHuto, EctecTBeHHOHay4YHast IPaMOTHOCTB — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHUMAaTh aKTHBHYIO TPax
AAHCKYIO IMO3ULUIO 110 O6H.[CCTB€HHO S3HaA4YMMBIM BOIIPpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKaMH, U CTO
TFOTOBHOCTb MHTCPECOBATHCA CCTCCTBCHHOHAYUYHBIMU UICAMMU. HaquOFpaMOTHbeI YCJIOBCK CTPEMUTCA
Y4aCTBOBATh B apryMCHTHPOBAHHOM O6cy)KI[eHI/II/I HpO6J’ICM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUAM, UTO Tp66y€T OT HEro CJIICAYIOIHNX KOMIIETEHTHOCTCH:

— HAY4HO 0OBICHATH SABJICHUA,
— OILICHHUBATHh U IIOHUMATb 0COOEHHOCTH HAay4YHOIr'0 UCCIICAOBAHU,
— HHTCPHNPECTUPOBATH JaHHBIC U MCIIO0JIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA IMOJTYYCHUS BBIBOAOB.

Nzydenne pusuku criocoOHO BHECTH peIIalOni BKIa B JOPMHPOBAHNUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00yYaroImuxcsl.

HEJIM U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

[enu nzydyenust pu3uKy Ha YpOBHE OCHOBHOTO 00111eT0 00pazoBaHus onpezeneHsl B Konuenuu
npenojaBaHus yuyeOHoro npeamera «dusuka» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanum,
pealu3yIoNMX OCHOBHBIE 00111€00pa30BaTeIbHbBIE MPOrPaMMbl, YTBEPKIEHHOM pemenneM Komneruu
MunuctepctBa npocsemienus Poccuiickoit @eneparuu, npotokon ot 3 nekadpst 2019 r. Ne [IK4BH.

Henn usyuenus Gpusuku:

— MNpHOOpeTeHne UHTEepeca U CTPEMIICHHUS O0yJaIOUIXCs K HAYYHOMY U3YUYEHHUIO MPUPOAbI, pa3BUTHE
UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKHX CIIOCOOHOCTEI;

— Ppa3BUTHUC HpeﬂCTaBHeHHﬁ 0 HAYYHOM MCTOAC MO3HAHUA U (I)OpMI/IPOBaHI/Ie HCCICIOBATCIIBCKOTO
OTHOIICHUWA K OKPYXAIOIIUM SIBJICHUAM,

— (¢opMHpOBaHHE HAYYHOTO MUPOBO33PEHNUS KaK Pe3yJbTaTa U3YUeHUsI OCHOB CTPOCHMS MaTepUH U
(byHAaMEHTaIBHBIX 3aKOHOB (PM3UKH;

— (QopMupoBaHUE TIPEACTABICHUN O POIU (HU3UKHU TSl pa3BUTHUS JPYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHIi;

— Ppa3BHUTHE NMPEACTaBICHUN 0 BO3MOXKHBIX cepax Oyayielt npodeccnoHaaIbHOM e TeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JIaJIbHEHIIeMYy 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne 3TUX 1eei Ha ypOBHE OCHOBHOTO 00IIIEro 00pa30BaHus 00eCIIeYnBACTCS PEIICHHEM
CIIeTYIOIINX 3a/1a4:

— MpUOOpEeTEeHNE 3HAHUM O TUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— HpI/IO6pCTCHI/IC YMCHI/Iﬁ OIUCHIBATh U OOBICHATH (I)I/I3I/I‘-ICCKI/IC SABJICHHA C UCIIOJIb30BaHUCM
MOJIYYCHHBIX 3HaHI/II71;

— OCBOEHHE METOJIOB PEIIEHUs MPOCTEHINX PacUETHBIX 3a7a4 C UCIIOIh30BaHUEM (PU3UUECKHIX
MOJIeJIEl, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

— Ppa3BUTHE YMEHMI HAOII01aTh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITHL, JJA0OpaTOpHBIE PAOOTH U
HKCIIEPUMEHTANIbHBIE UCCIIE0BAHMS C UCIIOIb30BaHUEM N3MEPUTENIBHBIX IPHOOPOB;



— ocBoeHue MpUuEMOB paboThI ¢ HHPOpManUel PU3NIECKOTO COoAepIKaHUsI, BKITIOUYas HH(DOPMAITHIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH; aHAIN3 U KPUTHIECKOE OIICHUBaHNE WH(OPMAIIHH;

— 3HAKOMCTBO CO cepamu nMpodecCHOHATBHON NeATeThHOCTH, CBI3aHHBIME ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMHU HA JTOCTHKEHUSIX (DU3HUECKON HAYKH.

MECTO YYEBHOI'O IIPE/IMETA «®PU3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO dusnka sBiasercs 00sS3aTeIbHBIM PEAMETOM Ha YPOBHE OCHOBHOT'O
obmiero oopazoBanus. JlaHHas MporpaMMa MpeaycMaTpruBaeT n3ydeHue GU3nKu Ha 06a30BOM YpOBHE B 8
KJjlacce B 00béMe 68 4acoB 110 2 yaca B HEJIEIIO.

COJAEPKAHUE YYEBHOI'O ITPE/IMETA

Pa3znen 1. Tens1oBbIE ABJIEHUS

OCHOBHBIE TTOJIOKCHUS MOJ'IGKy.TIHpHO-KHHGTH‘lGCKOﬁ TCOPUU CTPOCHHA BCIICCTBA. Macca u pasMEpPhI
aTOMOB M MOJICKYIJI. OHBITI)I, MOATBCPKAAOIUEC OCHOBHBIC ITOJIOKCHUA MOJIGKy.H?IpHO-KHHGTHHGCKOﬁ TCOpHU.

Monenu TBépI[OFO, KHUIKOT'O 1N ra3006pa3H0ro COCTOSIHUM BEIlLIECTBA. KpI/ICTaJ'IJ'II/I‘leCKI/IC n aM0p(1)HbIe TCa.
OOBbsicHEHNE CBOICTB Ia3oB, )KH,I[KOCTGIZ u TBépI[BIX TeJl Ha OCHOBE ITOJIOKEHUM MOHeKyHHpHO'KI/IHeTH‘IeCKOﬁ
TCOpHHU. CMmaunBaHuE U KaIlmuJIJIAPHBIC SABJICHUWA. TemnmoBoe paciupCHuUC U CKaTUucC.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO ABMKEHHUS YACTHIL.

Bryrpennss sneprust CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH: TEIIoNepeiada U COBEPIICHUE PAOOTHI.
Bune! Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKIIUS, U3TyUCHHE.

KonuuecTBo Temnotel. YaenpHas TEIUIOEMKOCTh BellecTBa. TeriooOMEH W TEeIIOBOE pPaBHOBECHE.
VYpaBHenue temoBoro OanaHca. [InaBneHue U OTBepAEBaHHME KPHUCTAJUIMYECKUX BEILIECTB. Y elbHad
teruiora miasnenus. [lapoobpazoBanue u kongencauus. Mcnapenue (MC). Kunenue. YnenbHas temiaora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHHUS OT aTMOC(hepHOro AaBieHus. BiaxxHOCTh Bo3ayXxa.

DHeprus TOTIUBa. Y IeJbHas TEMJI0Ta CTOPAHUS.

[Tpuntmmne! padotsl TerioBbix aeurareneil. KI1J[ TeroBoro npuratens. TemnoBsie ABUTATENH U 3alllUTa
okpyxaromeit cpeast (MC). 3akoH cOXpaHeHUs U MpeBpallleHus YHEPTUH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

HaGmonenne OpOyHOBCKOTO JABUKEHUS

Hab6monenue muddy3uun

Habmonenue siBaeHuit cMauMBaHus U KaWUISIPHBIX SBICHUIN

HabmroeHre TenioBoro paciyupeHus Tein

HN3menenne JaBJICHUA Tra3a MIpH USMCHCHUHA 00nEéMa 1 Harp€BaHUM WJIN OXJIAXKIACHUN
IIpaBuna n3MepeHus TeMneparypsl

Buns! Tenonepenaun

OxJnaxJJeHne Ipu COBEPIICHUN PaOOTHI
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HaI‘peBaHI/IC IIpu COBCPHICHUUN pa60TBI BHCIIHUMMH CUITaMH

[EEN
o

. CpaBHCHI/IC TEIUIOEMKOCTEH PAa3JIMIHBIX BCHICCTB

[EEN
[EEN

. HaGnronenue kunenus
12 .HabnroaeHne mMoCTOSHCTBA TEMITEPaTyphl IPH TJIaBICHUN
13. Mozaenu TEIUIOBBIX ABUTATEIEN

Jlabopamopuvie pabomol u onvimul

1. OmnbIThl 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSHKEHUS
2. OnbIThI MO BhIpAIIMBaHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa
3. OmnbIThI MO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ



4. OmpeneneHue AaBjIeHUs BO3AyXa B OalIOHE IIITPHLIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ro 00bEéMa 1 HarpeBaHUs
WTHOXJIAXKICHUS

6. IIpoBepka rumnoTe3sl JMHSHHON 3aBUCHMOCTH JUTUHBI CTOJIONKA KUKOCTH B TEPMOMETPHICCKON
TpyOKeOT TemnepaTypbl

7. HabmoneHnue u3MeHeHHUs] BHYTPEHHEW SHEPrUH Tejla B pe3yJibTare TeIuionepeauu u padboThl
BHEILIHUX CHUJI

8. HccnenoBanue siBIeHUS TEIII000MEHA MTPHU CMEIIMBAHUH XOJIOJHON U TOPSYEH BOIBI

9. Ompenenenne KOJMYECTBA TEIUIOTHI, TOTYYSHHOTO BOAOH MPH TEIUIOOOMEHE C
HarpeThIMMETAUIMYECKUM UITUHAPOM

10. Onpenenenue yaeIbHON TEINIOEMKOCTH BEIIECTBA
11. UccnenoBanue mpoliecca UCrapeHus

12. OnpenereHrne OTHOCUTEILHOM BIAYKHOCTH BO3IyXa
13. Omnpenenenue yenbHOM TEIUIOTHI IIABJICHUS JIbAA

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

aﬂeKTpI/ISaHI/If{ TCII. I[Ba poaa SJICKTPUICCKUX 3apAa0B. BSaHMOHGﬁCTBHC 3apPsAKCHHBIX TCII. 3aKoH Ky.]'IOHa

(3aBHCHMOCTD CHJIBI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B M PACCTOSHHS MEXKTY
TeIaMu).

Dnexrpudeckoe noje. Hanpspk€HHOCTh 37K TPHUYSCKOTO Mo, [IpUHIUI CyTepIio3nIiny JIEKTPUIESCKIX
noJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DaeMeHTapHbIN iekTpudeckuil 3apsi. Ctpoenue aroma. [IpoBogHuku
U IUDJIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUH TOK. YCIIOBHUS CYILIECTBOBAaHUS 3JIEKTPUYECKOrO TOKA. VICTOYHMKHM ITOCTOSHHOTO TOKA.
JlefcTBUSI 2TIEKTPUUECKOT0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B JKUIKOCTSIX
U rasax.

Onekrpuueckas enb. Cuna Toka. JnekTpuyeckoe HanpsbkeHrne. ConpoTUBIIEHNE IPOBOIHUKA. Y AETTBHOE
CONPOTHUBIIEHHE BemiecTBa. 3akoH OMa 1 ydacTka 1enu. [locinenoBaTenbHOE U MapaieIbHOE COCJMHEHHE
MIPOBOJTHUKOB.

PaGota u Mo1HOCTH 37eKTpruyecKoro Toka. 3akoH J[xoyns— JleHua. DnekTpuyeckue enu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOpoTKOe 3aMbIkaHMeE.

IlocTosiHHBIE MarHuThl. B3auMoaeicTBHUE ITOCTOSHHBIX MAarduToB. MarHuTHoe mojge. MarHuTHoe 1moJje
3eMIIM U €To 3HaYeHUue i )KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE 1oJie 3JeKTPUYECKOTO TOKA.

HpI/IMeHeHI/Ie QJICKTPOMAIrduTOB B TCXHHUKCE. I[eﬁCTBHe MAarauTHOTIO ITOJISI Ha IPOBOJHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO ToKa. Vcrob30Banue JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAaX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SABnenue snexTpoMarauTHor nHAYKIWU. [IpaBumno Jlenna. Dnekrporeneparop. CriocoOs
MTOJTYYEHUS DIEKTPUIECKON SHEPTUHU. DIEKTPOCTAHIINKI HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.
Hemoncmpayuu

DnexTpu3anus Tel

JIBa poza aJEeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3apsSKEHHBIX TEJ
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA

DnexTpocTaTH4ecKast HHIYKIHS

3aKOH COXpaHEHHMsI SJIEKTPUUECKUX 3apsiIoB

HpOBO}IHI/IKI/I " JUDSJICKTPHUKHU

MogenupoBaHue CHIIOBBIX JTMHUMN 3JIEKTPUYECKOTO MO

M cTOYHNKH OCTOSHHOTO TOKA

© oo NG RE

JleicTBUA SJIEKTPUYECKOTO TOKA



10. DneKTpUIECKHil TOK B )KHUIKOCTH

11. l'a3o0BBIi pa3psin

12. 3mepeHue CHITbl TOKa aMIIepMETPOM

13. Mi3MepeHue 2IeKTPUIECKOr0 HANPSKCHUST BOJIBTMETPOM

14. Peoctar u Mara3uH CONPOTHBIICHUI

15. B3aumoieiicTBHE IOCTOSTHHBIX MarHUTOB

16. MozaenupoBaHre HEBO3MOXKHOCTH Pa3JICJICHUS MOJIFOCOB MarHUTa
17. MozaenupoBaHHe MarHUTHBIX TIOJICH MOCTOSIHHBIX MarHUTOB

18. OnmiT Dpcrena

19. MarauTtHOE 110JIe TOKa. DJEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJISI HA TIPOBOJHHUK C TOKOM

21 DnexTpoaBUrareab NOCTOSHHOIO TOKA

22. VccnenoBanue SBJICHHSI SJICKTPOMArHUTHON HHTYKITUU

23. Onbrter Papanes

24. 3aBUCUMOCTD HAIIPABJICHUS WHAYKIIHOHHOTO TOKa OT YCJIOBUU €r0 BO3HUKHOBEHUS

25. DIeKTpOoreHepaTop MOCTOSHHOTO TOKa
Jlabopamopnwvie padbomovt u onvimul

1. OnbiTel 10 HAOTIOAEHUIO SJEKTPU3ALMM TEI UHIYKIUEH U IPU CONPUKOCHOBEHUU
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJIHUKH U JUDJIEKTPUKU
COopka u mpoBepKa padOoThI IEKTPUUECKOH IEMH MOCTOSHHOTO TOKa

W3mepenne u peryaupoBaHue CUIIbl TOKa

ok~ N

I/I3MepeHI/IC U pEryjInpOBaHUC HAIIPSIIKCHU A

6. HccrnemoBaHue 3aBUCMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
WHAINPSHKCHUS] Ha PE3UCTOPE

7. OnbITbI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUECKOTO CONIPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBL,IIJIOIIAIU IIOIIEPEYHOI0 CEYCHHS U MaTepHalia

8. IIpoBepka mpaBuiia CIOKEHUS HAMPsHKEHUN TIPU TTOCTIEI0BATEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB
9. IIpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapalljieIbHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenue pabOTHI YMEKTPHUUESCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp

11. Onpenenenrie MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE

12. ccnenoBanme 3aBUCHMOCTH CHUTBI TOKA, HJIYIIIETO Yepe3 JTaMIIOUKY, OT HAMPsDKEHUS Ha Hel

13. Ompenenenune KI1J] nHarpeBatens

14. UccienoBanre MariMTHOTO B3aUMOJIEHCTBHUS TIOCTOSHHBIX MAarHUTOB

15. I/I3yquI/Ie MAarauTHOI'O ITOJIA MOCTOSAHHBIX MAarHuTOB ITPU UX O6T)€JII/IHGHI/II/I " pa3aciICHUN

16. MccnenoBanne NeHCTBHS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OHLITBI, JACMOHCTPUPYIOIINUE 3aBUCUMOCTE CHJIbL BSaI/IMOJIeﬁCTBPIH KaTyllKy ¢ TOKOM U MaroHuTa
OTCHJIbI TOKA U HAITPABJICHUA TOKA B KaTYIIKE

18. 3y4eHue neiCTBUSI MArHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM
19. KonctpyupoBanue u u3ydeHue paOOThl 3JIEKTPOJBUTATEIS
20. 3mepenue KII/I anekTpoaBuraresibHOM yCTaHOBKH

21. OTBITHI 11O UCCIICJIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHAYKIIUN: UCCIICIOBAaHHE
VM3MEHECHUN3HAYEHUS U HAPABJIEHUS HHAYKIIHOHHOI'O TOKa

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HAa JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.



JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TPOSIBIIEHUE HUHTEpECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3HUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JJOCTH)KEHUSM POCCHUICKUX YUEHBIX (DU3HUKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:

— TOTOBHOCTH K aKTHBHOMY y4YacTHIO B 00CYX/IEHUH OOLIECTBEHHO-3HAYMMBbIX U 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKECHUN (PU3UKH;

— OCO3HAaHHME Ba’)KHOCTHU MOPAJIbHO-3THUYCCKUX ITPUHIUIIOB B ACATCIIBHOCTH y‘léHOFO.
Icmemuueckoe eocnumanue:

— BOCIIPHUATHUEC 3CTCTUYCCKUX KAaUCCTB (bHSquCKOﬁ HayKHu: eé rapMOHHUYHOT'O ITIOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JJAKOHHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHHUC OICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA IO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOLICH KYJbTYPBHI;

— Ppa3BHUTHE HAyYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEIOBATEBCKON ACATEIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:

— OCO3HaHHUC ICHHOCTHU 0€3011acHOTO 06pa3a JKHU3HU B COBPEMCHHOM TCXHOJOIHMYCCKOM MHUPC,
Ba’)XHOCTH ITpaBUJI 0e30macHOro MMOBCACHHUA HA TPAHCIIOPTEC, HA AOPOTrax, € SJICKTPUIYCCKHUM U TCIIJIOBBIM
O60py,Z[OBaHI/IeM B IOMAIITHUX YCJIOBUAX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JIPYTOro 4ejI0BeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4acTHE B PEILIEHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbHU, LIKOJIbI, TOpO/ia, Kpasi)
TE€XHOJOTMYECKON M COLMAIIbHON HaNpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIe U PU3NYECKUX 3HAHUII;

— MHTEpeC K MPAKTUUYECKOMY H3YYEHHUIO NMpodeccHii, CBSI3aHHBIX C PUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHuCHTalUHuA Ha IPUMCHCHUC (I)I/ISI/ILICCKI/IX 3HAaHUM JJI peuICHUs 3a/1a4 B obactu Opr)KaIOH_Ieﬁ
Cpeabl, INIAaHUPOBAHUS MOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUI JJIs Oprxcanmeﬁ CpCabl;

— OCO3HaHME II0OATBHOTO XapakTepa SKOJIOTMYECKHX MPOOJIEM M ITyTel UX pelleHusl.

Aoanmayusa 0d0yuarouiezoca K UsMEHAIOUWUMCA YC0BUAM COUUATLHOU U RPUPOOHOIL CPeObl:

— HOTpC6HOCTL BO B3aMMO/ICHICTBUH IIpU BBIITOJIHCHHUH HCCIIeJOBAaHUN B IMPOCKTOB (bPIBH‘-ICCKOfI
HAIpaBJICHHOCTHU, OTKPBITOCTD ONBITY U 3HAHUAM JIPYT'UX;

— IIOBBIIICHHUEC YPOBHA CBOCH KOMIICTCHTHOCTH qepe3 MPAKTHYCCKYIO ACATCIIBHOCTD,

— HOTpC6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4HUCJIC (bOpMyJIHpOBaTL Nacu, IOHATHA,
THUIIOTE3bI O (I)I/I3I/I‘-ICCKI/IX 00BEKTax U SBJICHUAX

— OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEHN B 00J1aCTH (DU3HUKH;

— TUIAHUPOBAHUE CBOETO PAa3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUMH;



— CTPEMIICHHUC aHAJIM3UPOBATh U BBIABIIATH B3AUMOCBA3U IIPUPOIEI, O6H.[CCTBa 1 3KOHOMHWKH, B TOM
YHUCJIC C UCITIOJIb30BAHUEM (bl/ISI/I‘ICCKI/IX 3HaHHﬁ;

— OLIEHKA CBOUX JICUCTBUH ¢ yUETOM BIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOZMOKHBIX II100aJIbHBIX
IIOCJIEICTBUM.
METAINIPEIMETHBIE PE3YJIbTATHI
VHMBepcaibHblE I03HABATEIbHbIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
— YCTaHaBIMBATh CYLIECTBEHHBINH IPU3HAK KIIacCU()UKALMU, OCHOBAHUS JUIsl 0000OIIEHNS U CPAaBHEHUS;

— BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PaCCMATPUBAEMbIX (DaKkTaX, JAHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSM;

— BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (bHSI/I‘ICCKI/IX SIBJICHUMN U IMpoIcCCOB;

ACJIaTh BBIBOABI C UCIIOJIb30BAHHUEM JCAYKTHUBHBIX U HHAYKTHUBHBIX YMOSaKJ'IIOquI/II‘/‘I, BBIABHUI'AaTbh
THITIOTC3BI O B3aUMOCBA34X (1)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSITETILHO BBIOMPATH CIIOCO0 perieHus yueOHo# pu3mueckoil 3ajauu (CpaBHEHUE HECKOJIBKIX

BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXO0ISIIEr0 C YIETOM CaMOCTOSTENILHO BBIIEIEHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamenvckue oeicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

— TPOBOJHTH MO CAMOCTOSTEIILHO COCTABICHHOMY IUIaHY OIBIT, HECIOKHBIN (PU3MUeCKHii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIe10BaHNe (PU3NUECKOTO SIBICHHUS;

— OLCHUBATH HaA TPUMCHUMOCTD U JOCTOBECPHOCTDH I/IHq)OpMaI_II/IIO, IMMOJIYYCHHYIO B XOJ4€ UCCIICAOBAHUS
HJIN SKCIICPUMCHTA,

— CaMOCTOSITEIHHO (OPMYIIHMPOBATH 0OOOIIECHUS U BHIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, OTIBITA, UCCIICIOBAHNS,

— MPOTrHO3UPOBATH BO3MOKHOC JanbHENIee Pa3sBUTHUC CI)I/I3I/I‘ICCKI/IX IPpOLECCOB, a TAKKC BBIABHUTI'ATH
MMPEATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueri:

— TPUMEHSTH PA3JIMYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOChI IIPHU MOUCKE M 0TOOpe HH(OpMAITUK WIH
JTAHHBIX C Y4ETOM NpeSIOKEHHON yueOHO! (pU3nIecKoil 3a1auu;

— aHaJIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATHh HH(OPMALIMIO PA3IUYHBIX BUJIOB U POpPM
IIPE/ICTABIICHHS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 3a/1aui HECTIOKHBIMU CXEeMaMH, TuarpaMMaMu, HHOM rpadukoil 1 uX KOMOMHAIMSMU.

YHuBepcaibHble KOMMYHUKATUBHBIC JCHCTBHS
Obwenue:

— B X0JIe 00CYXAeHHs yueOHOT0 MaTepuana, pe3ylbTaToB 1a00OPaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOHpOCI)I 10 cymeCTBy O6CY)KI[aeMOI\/II TEMBI U BbBICKA3bIBATh UICU, HAIICJICHHBIE Ha pemeHHe 3a1a4Yu u
noJjiepkaHue 6J1aro’kKenaTeIbHOCTH OOIICHHS;

— COIOCTABJIATH CBOU CY)KJIECHHS C CYXKICHUSIMH JPYTUX YUaCTHUKOB JHajiora, 0OHapy>KUBaTh
pasjinuue U CXOJACTBO MO3ULMI; BBIPAKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;



MyOJIMYHO MPENICTABIISATH PE3YJIbTAThl BHITTOJTHEHHOTO (PU3MUYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA).

Coemecmnasn oeamenvHoCms (COMpPyOHUUECME0):

— TIOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBa KOMAHIHON ¥ WHAMBHYaTbHON paOOTHI IIPU PEIICHUH
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— [PpUHHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH IIGfICTBI/IH o e¢ JOCTHIXKCHHUIO:

pacmipenensaTb poiu, 00CYKIaTh MPOIECCH U PE3YIbTaThl COBMECTHOUW pabOThI; 000011aTh MHEHHS
HECKOJILKHX JTIOJICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, J0CTUrasA Ka4€CTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO U
KOOpAUHHPYA CBOU I[ef/'ICTBI/HI C ApYTMMHU WICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIKN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUA.

YHHBEpPCAIBHBIE PETYIATUBHBIEC 1EHCTBUS

Camoopzauusauu}l:

— BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMIMNX AJIs PelIeHUs] (PU3NIECKUX
3HAHUU;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MOJAXOAAX NPUHATUS PEeLIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelleHus B rpyMIe, IPUHITHE PELLIEHUH TPYIIOiL);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPHUTM PCIICHUSA (1)I/ISI/IIIGCKOI‘/'I 3aJa4y MJIM I1JIaHa UCCICIOBaHUsA C

y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeiaracMble
BapHAaHTHI PEIICHHUIA;

— JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBaTHYIO OIIEHKY CUTYaIlMH M MpeIaraTh IuiaH e€ N3MEHEeHHS,

— OOBSACHATH IPUYUHBI JOCTHKEHUSI (HEAOCTUKEHNS) PE3YIbTATOB JAESTEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHUCJIC B XO BBIITOJTHCHUA (1)I/I3I/ILICCKOI‘O HUCCICA0OBaHUA

NN HpOGKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, U3MCHUBIINXCA chyauHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,HHOCTGfI;

— ONLCHUBATb COOTBETCTBHUC PE3YyJIbTaTa LEJIN U YCIOBUAM.

9M0l(u0HaJleblﬁ UHmesliekm:

— CTaBUTh ce0s1 HA MECTO JIPYTrOro YeJIOBEKa B XOJI€ CIIOpa MIIN TUCKYCCUU HAa HAYYHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JIPYTOTo.

Ilpunamue ceéa u opyzux:

— MpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnr (U3NUECKUX 3a/1a4 WK B YTBEPHKICHUAX HA
Hay4HBIE TEMBI M TAKOE K€ IIPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpakkaTh CHOPMHUPOBAHHOCTh y 00YUaIOIIUXCS
YMEHUU:



— HCIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYII, TEIVIOBOE JIBUYKEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHUSA BEUIECTBA, KPUCTAIIIMUYECKHE U aMOp(HbIe TeJla, HAChIIEHHBIA U HEHACHI
IICHHBIN Map, BIaXKHOCTh BO3yXa; TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, TEIJIOBOU JBUTATENb;
3JIEeMEHTAPHBIN IIEKTPUUECKUM 3apsl, STEKTPUUECKOE 10JIe, TPOBOAHUKHU U JUIIEKTPUKU, TOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pasnuyaTh sBIEHH (TEIJIOBOE paclIMpeHue/cxaTue, Teruionepeaaya, TerioBoe paBHOBECHE,
CMauMBaHUe, KallWJUIAPHbIE SBJICHHUS, UCIIapEHHE, KOHACHCAllUs, TUIaBlICHUE, KPUCTAILTU3alus
(oTBepaeBaHKE), KUIIEHHE, TEIIoNepe1adya (TeIIONPOBOIHOCTh, KOHBEKIIMS, U31yUEHUE); JIEKTPU3AIUs
TeJ, B3aUMOJICHCTBUE 3apsi/IOB, ACHCTBUS SJIEKTPUUECKOTIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOT'O IOJISI HA MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIIHS ) TI0 OITH
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHUE;

— PpAacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢du3uueckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KAIMJUISIPHBIC SBJICHUS B IPUPOJE,
KpUCTAJLIBI B IpUpoJe, usnydenne ConHia, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHne
POCHI, TyMaHa, UHesl, CHEeTa; dJCKTPUIECKUE SBJICHUS B aTMoc(epe, HIEKTPUUYECTBO )KUBBIX OPTaHU3MOB;
MarHuTHOE I0JIe 3eMIIH, Apei( MO0 COB, POJIb MATHUTHOT'O 11OJIS AJIS )KU3HU Ha 3eMJIe, NOJSIPHOE CU
SIHUE; TIPH STOM TIEPEBOIUTH MMPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOWCTBA/NPU3HAKN (PU3NIECKUX SIBIICHHIA;

— OIIUCBIBAaTh U3yUYECHHBIE CBOWCTBA T€ U (PU3NYECKUE SIBICHUS, UCIIOJIB3Ys (PU3NUECKUE BETUUNHBI
(TemmnepaTypa, BHyTPEHHSS SHEPrusl, KOJIMYECTBO TEIUIOTHI, Y/AeIbHAasl TEIIOEMKOCTh BELIECTBA,
yJlesbHas TEIyIoTa IJIaBJIeHHs, yelIbHas TerIoTa NapooOpa3oBaHus, yAeabHas TEII0Ta CTOPaHUS
TOIJIMBA, KO3 PULIMEHT M0JIE3HOr0 JeHCTBUS TEIIOBOM MaIllMHBI, OTHOCUTEIbHAS! BIAXKHOCTh BO3/1yXa,
AIIEKTPUYECKHUH 3aps]l, CUJIa TOKA, EKTPUUECKOE HAIIPSHKEHNE, COITPOTUBIICHUE ITPOBOJHUKA, YAEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOILIHOCTb AIEKTPUUECKOTO TOKA); MPU ONHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICIT UCIOIb3YEMbIX BEINYMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HMUECKYIO BEJIMUHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH rpaMKy U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH;

— XapaKTCepUu3oBaTb CBOMCTBA TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUSA U ITPOLCCChI, UCIIOJIb3YA OCHOBHBIC
ITOJIOKCHUA MOJICKyanpHO'KI/IHeTI/I‘{CCKOﬁ TCOPHUU CTPOCHUS BCUICCTBA, IIPUHIUII CYIICPIIO3UITUN nojen
(Ha Ka4€CTBCHHOM ypOBHe), 3dKOH COXpaHCHUS 3apsaaa, 3aKOH Owma AJI ydacCTKa LICIIHU, 3aKOH I[)KOYJ'IH
HeHua, 3aKOH COXpPAaHCHUA SHEPTHUU, ITPU 3TOM NABATH CJIIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa M 3aIlIMChIBATb
€T0 MaTCMATUYCCKOC BBIPAKCHUC,

— 00BACHATH (PU3NYECKUE TIPOLECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallui IPAKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa: BhISBISTH IPUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHUE U3 1 -
2 JOrMYEeCKHX IIaroB ¢ onopoi Ha 1 - 2 u3y4yeHHBIX CBOWCTBA (PU3UUECKUX SBICHUN, PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; penaTh pacu€THBIE 3a/1a4M B 2 - 3 1eHCTBHUS, UCIIOJIb3Ys 3aKOHBI U
(dopMybl, cBA3bIBaIOIINE (PU3NUECKHE BEIMUMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3alIUCHIBATh
KpaTKoe YCJIOBHE, BBISIBJIATH HEIOCTATOK JAHHBIX JUIS PeILICHHs 3a]1a4, BBIOMPATh 3aKOHBI U ()OPMYIIHI,
HEo0X0IuMbIe /1711 €€ pelIeHus], TPOBOAUTE PACUETHI U CPAaBHUBATH MOJYUYCHHOE 3HAUCHHE (PU3NIECKOM
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMH;

— pacmno3HaBaThb HpO6J’IeMI)I, KOTOPBIC MOKHO PCIINTE ITPHU ITOMOIITH (i)I/I?;I/I'—IeCKI/IX MCTOOOB; UCIIOJIB3YA
OIMMCAHUC UCCICAOBAHUS, BRIACIIATH IPOBCPACMOC MPCATIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTD TOPSAAKA
MMPOBCACHUA UCCIICAOBaHNUA, ACJIaTh BBIBOIBI,

— TPOBOAUTH OMBITHI 110 HAOTIOACHHUIO (PU3NIECKUX SBICHUN WU (GU3NIECKUX CBOHCTB Tell
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIIepaTyphbl; CKOPOCTH MPO
1ecca OCThIBAHUSA/HATPEBAHMSI IPH M3IYYEHUHU OT LIBETA M3J1y4aloLIeil/orIonaoel moBepXHOCTH;
CKOPOCTh HCIIApEHUS BOJIbI OT TEMIIEPATYPhI )KUIKOCTHU U ILIOMIAIN €€ MOBEPXHOCTH; AIIEKTPU3aLUs Tell



U B3aUMO/ICHCTBHE AJIEKTPUUECKUX 3apSA0B; B3aUMOJICHCTBUE MTOCTOSIHHBIX MarHUTOB, BU3YaJIU3aLIHSI
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; JEHCTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA AJNEKTPOABUTATENS TIOCTOSHHOTO TOKa): GOpMYIUPOBATH
poBepsieMbIe IPEONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000PYA0BAHUS; OITUCHIBATH
XO/JI OTbITa U (POPMYIUPOBATH BHIBOBL;

— BBIIOJHATH PSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CUJIbI TOKA,
HANPSDKEHUS C UCIOIh30BAHUEM aHATIOTOBBIX MPUOOPOB U TATYNKOB (U3NICCKUX BEIUUYHH; CPABHUBATH
pe3yNIbTaThl U3MEPEHUH C YIETOM 3a/1aHHOH a0COIFOTHOHN MOTPENTHOCTH;

— TPOBOJUTDH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (pr3MuecKor BEIIMYMHBI OT JPYTOH ¢
MCII0JIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTHBIIEHUS POBOHUKA OT €r0 JUIMHBI,
IJIOLIAU TIOTIEPEYHOT0 CEUEHHMSI U YAECIBHOIO CONPOTUBIICHUS BELIECTBA IIPOBOIHNKA; CUJIBI TOKA,
UYILIEro Yyepe3 IIPOBOIHUK, OT HAIIPSDKEHUS Ha IIPOBOJHUKE; UCCIIEOBAHUE ITOCIIEI0BATEIBLHOTO U 1a
paJuIeIBHOTO COSIMHEHUH TPOBOAHUKOB): INIAHUPOBATh HCCIIEI0BaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS, CIIEAYS MPEATIOKECHHOMY TUIaHy, PUKCHUPOBATH PE3yJIbTAThI MOTY4eHHON
3aBHCHUMOCTH B BHJIE TaOJIUI ¥ TPpaUKOB, EJIATh BHIBOJIBI IO PE3YIbTaTaM HCCIICOBAHUS;

— IPOBOJUTb KOCBCHHLIC U3MCPCHUA q)HSH‘leCKI/IX BCINYHH (y,[[eJ'ILHaH TEILIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHHUEC IIPOBOAHHKA, pa60Ta 1 MOIIHOCTD 3JICKTPHUYCCKOI'O TOKa)I IJIaHUPOBAThb UBMCPCHMUA,
CO6I/IpaTb OKCIICPUMCHTAIIbHYIO YCTAHOBKY, CIICAY HpCHHO)KeHHOﬁ HHCTPYKIIMHU, U BBIYHUCJIATD 3HAYCHUC
BCJINYHHBI,

— Co00IaTh MpaBHUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000pyI0OBaHHUEM;

— XapaKTepU30BaTh IPUHIIMIIBI IeHCTBUS M3YYEHHBIX NPHUOOPOB U TEXHUUECKUX YCTPOHCTB € OMOPOi
Ha MX ONHcaHus (B TOM YMCIIe: CUCTEMAa OTOIUIEHUS JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEpMETD,
BOJIBTMETP, CYETUUK AIEKTPUUECKON SHEPTUH, dJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEBATEIbHBIE
ANEKTPONpUOOpHI (IPUMEPHI), IEKTPUUECKUE TPEIOXPAHUTEINH; JIEKTPOMArHUT, SIEKTPOABUTaTENb
MIOCTOSTHHOT'O TOKA), UCIIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUHN U HEOOXOUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

— Ppaciio3HaBaTh MPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIILHBIC HpI/I60pLI 10 CXEeMaM U
CXEMAaTUYHBIM PUCYHKAM ()KHHKOCTHLIﬁ TCPMOMETP, TEPMOC, IICUXPOMETP, TUT'POMETP, ABUTATECIIb
BHYTPCHHCTO CIrOpaHUs, 3JICKTPOCKOII, peOCTaT); COCTAaBJISITh CXEMBI JJICKTPUICCKUX 1§17
MOCJICAOBATCIIBHBIM U ITapaJlJICIbHBIM COCAUHCHUECM 3JICMCHTOB, pa3jindyasl YCJIOBHBIC 0003HaYCHHUS
OJICMCHTOB JJICKTPUUICCKUX ueneﬁ;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIMIO O TPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS
(bu3HYEeCKUX 3HAHUU B MIOBCETHEBHOMN KU3HU JIJIs1 00ecTieueHus: 0€30MacHOCTH IPH 00paIlieHuu ¢ mpuodo
pamMH U TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHS 3/I0POBBS U COONIOICHUS HOPM IKOJIIOTUYECKOTO
MIOBEJICHNUS B OKpYXKalollIeH cpene;

— OCYUICCTBJIATH ITIOHUCK I/IH(I)OpMaI_II/II/I (bI/ISI/ILIeCKOFO COACpIKaHUAd B CCTU I/IHTCpHeT, Ha
OCHOBE€ HMCHKOIIUXCA 3HAHUN U HYTéM CpaBHCHUA OOMNOJHUTCIBHBIX HCTOYHUKOB BBIACIIATD

I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOKET OBbITh HeHOCTOBCpHOﬁ;

— HCIOJIb30BaTh IIPU BHITIOJHEHUH YU€OHBIX 3aaHUI Hay4YHO-TIONMYJISPHYIO JTUTEpaTypy (pU3ndeckoro
COJIepKaHus, CIPaBOYHbIE MaTEPHAIIbI, pecypchl ceTn IHTepHeT; BIaaeTh NpUEMAMHU

KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(DOPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYIO;

— co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKHE YCTHBIE COOOIIeHHS, 0000111as nH(OpMAaLIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, B TOM UKCIIE MyOIUYHO MPEACTABIATh PE3YIbTaTh
IPOEKTHON MJIM UCCIIE0BATEIbCKON JI€ATENILHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3Y4E€HHBIN
MOHSATUHHBIN anmapart Kypca (U3UKH, COPOBOXKIAThH BHICTYIIJICHUE TIPE3CHTAIINCH;



— TIpH BBIIOJIHEHUH Y4eOHBIX MTPOEKTOB U HCCIe0BaHUN (PU3NYECKUX MPOLIECCOB paCIPeesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C [TOCTABJIIEHHBIMU 3a/1a4aMH, CIEIUTh 3a BBIMOJIHEHUEM IJIaHa
NENCTBUI U KOPPEKTUPOBATH €T0, aIeKBATHO OLICHUBATh COOCTBEHHBIHN BKIIAJl B ACSITEILHOCTD IPYIIIIBL;
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, TIPOSBIISSt TOTOBHOCTh pa3peniaTh KOH(IUKTHIL.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHue pa3aesoB U KoanuecTBo yacoB Hata Buabl nesATeIbHOCTH Buasi, DJIeKTPOHHBbIE
n/n | TeM NporpaMmMsl H3y4YeHHS dopmbl (uudposbie)
KOHTPOJISt o0pa3oBaTebHbIE
BCEro pecypcest
KOHTPOJIbHbIE | MPAKTHYECKUe
padoTsI paboTsl
Paznen 1. TensoBble siBJIeHUS
1.1. | Ctpoenue u cBoiicTBa 7 0 1 01.09.2022 | ; Verubiit EJANHAS
BelllecTBa 22.09.2022 | HabuoieHHe 1 MHTEPIPETALUs OMbITOB, CBHETENLCTBYIOIMX 00 aTOMHO-MOJIEKYIIAPHOM | OIpoc; KOJUIEKIHM A
CTPOCHHUU BEIECTBA: OIBITHI C PACTBOPEHHEM Pa3IMUHBIX BEIIECTB B BOJIE; IHucsmennsii | TUPPOBBIX
Peenne 3a1a4 Mo OLEHUBAHUIO KOJMYECTBA ATOMOB WJIM MOJIEKYJI B €IMHHIIE 00BEMa KOHTPOJIB; OBPA30BATEJIbHBIX
BeleCTBA; AHAJIN3 TEKCTa IPEBHUX aTOMHCTOB (HampuMmep, GparMenTa mosmsl JIykpemus PECYPCOB

«O npupoze Belei») ¢ N3I0KEeHNEM 000CHOBAaHUH aTOMHOM TUIOTE3bI (CMBICIOBOE
yreHue). OueHka yoeauTeIbHOCTH ATUX 000CHOBAHUIA,

OO0bsicHeHNe OPOYHOBCKOTO IBIKSHYIS, SBIICHNUS MU((GY3HIH pa3IHInil MeX Ty HUIMU Ha
OCHOBE TOJIOXCHUIT MOJICKYJIIPHO-KMHETHYECKON TEOPHH CTPOCHHS BEIECTBA;
OOBsICHEHHE OCHOBHBIX pa3JIMyMii B CTPOCHUH I'a30B, KUAKOCTEH U TBEPIBIX TEN C
HCIIONB30BaHHEM ITOJIOKEHHH MOJICKYJIIPHOKHHETHIECKOH TEOPHU CTPOCHHS BEIECTBA;
TIpoBeseH1e OMBITOB 110 BBIPALIMBAHMIO KPUCTAILIOB OBAPEHHOI COMHU MM caxapa;
IIpoBeneHue 1 0OBACHEHNE ONBITOB, IEMOHCTPUPYIOLINX KaITHIUISPHBIC SBICHUS U
SIBJICHHE CMauMBaHUS;

OOBsICHEHNE PO KaIMULIPHBIX SIBIICHUH JUTS ITOCTYIUICHHS BOJBI B OPraHU3M pacTeHHI
(MC — 6uonorus);

Habmonenue, npoBenenue 1 00bICHEHHE ONBITOB MO HAOIIOJICHUIO TEMJIOBOTO
PpacIINpEeHHs Ta30B, KUIKOCTSH H TBEPIBIX TE;

OOBsICHEHNE COXpaHEHHs 00bEMa TBEPIBIX TeI, TEKyYeCTH KUAKOCTHU (B TOM YHCIIE,
Pa3HHUIBI B TEKYYECTH IS PA3HBIX XKUJKOCTEH), TABIICHNUS ra3a;

ITpoBeneHne ONBITOB, JEMOHCTPUPYIOLIHX 3aBUCHMOCTD JIaBJIEHHS BO3yXa OT ero 00béMa
Y HarpeBaHHs WM OXJIAXKACHHS, U UX 00BSCHEHHE HA OCHOBE AaTOMHO-MOJICKYJISIPHOTO
y4eHUs; AHaJIN3 IPaKTHIECKUX CUTYAINil, CBSI3aHHBIX CO CBOMCTBAMU I'a30B, KUIKOCTEH U
TBEPIBIX T,

http://schoolcollection.edu.ru
Poccuiickast >neKTpoHHast
1IKOJIa

https://resh.edu.ru




1.2.

TenoBbie nmpoueccol

21

08.11.2022

O0ocHOBaHUE NPABHI U3MEPEHHS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHHS | ILIKAIl TEMIIEPATyPBl;

HaOmronenne 1 00bsCHEHHE ONBITOB, IEMOHCTPUPYIOIIMX U3MEHEHNE BHYTPEHHEH SHEPTUH
TeNa B pe3yJIbTaTe TEIIoNepead U padoThl BHEUTHUX CHIL,

HabnroneHue u 00bsCHEHHE OIMBITOB, 00CYXKICHHE NPAKTHYCCKHX CUTYALHH,
JIEMOHCTPUPYIOLIMX PA3IMYHbIE BU/IbI TEIUIONEPEIAUHU: TEMIONPOBOJHOCTb, KOHBEKLIUIO,
H3JIyYCHHE,

HccnenoBanue sBiIeHUS TEINIOOOMEHA NIPU CMEIIMBAHUH XOJIOAHOW M TOpsiYell BOBI,
HaOnroeHre ycTaHOBIICHHUS TEIJIOBOTO PABHOBECHS MEXIY FOpsSYeii U XOJIOIHOM BOJIOH;
Onpenenenue (M3MEpEHUE) KOINYECTBA TEILIOTHI, TIOJIy4EHHOTO BOAOMH P TEILIOOOMEHE ¢
HarpeTbiM METaJUIMYECKUM LIMIIMHIPOM;

Onpenenenue (M3MEpeHUe) YACIbHOM TEII0OEMKOCTH BELIECTBA;

Pewienune 3agay, CBA3aHHBIX € BHIYMCIEHUEM KOJIMYECTBA TEIUIOTHI ¥ TEIIIOEMKOCTH TIPU
TEII000MEHe;

AHaM3 CUTYyalui MPaKTHYECKOrO UCIIONIb30BAHUS TEIJIOBBIX CBOMCTB BEILECTB U
MaTepuaJioB, HAI[PUMeEP B LEJISIX SHEProcOe pexKeHus:: TSIUION30JISLHS, SJHeprocoeperarine
KPBIIIHY, TEPMOAKKYMYJIATOPBI U T. [1.;

HaOnronenue siBiieHni ncnapeHus 1 KOHJICHCalny;

HccnenoBanue npouecca UCIAPEHUs Pa3IMYHbIX KUIKOCTEH;

OOBsCHEHNE SBJICHUI HCIIAPESHHS M KOHACHCAIIMH HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO
yuenusi; HabmoneHue u o0bsicCHEHHE ITpoLiecca KUIICHUs, B TOM YKCIIe 3aBUCUMOCTH
TeMIIepaTypbl KUIICHUS OT JaBJICHUS;

Onpenenenue (M3MEpeHNE) OTHOCUTEIBHON BIAXKHOCTH BO3yXa;

Habmnronenue nporecca miaBjaeHUst KPUCTALIMYECKOTO BEIIECTBA, HAIIPUMED JIbJIA;
CpaBHEHHE MPOLIECCOB TUIABJICHUS KPUCTAUTMYCSCKUX Tl M Pa3MSITYCHHUS TIPU
HarpeBaHUU aMOpP(HBIX TeIT;

Onpenenenue (M3MEpeHUe) YACIbHOM TEIUIOTHI IIaBieHus Jbaa. OObsSCHEHNE SBICHUN
[UTaBJICHUS M KPUCTAILTM3AIIMY HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHMS;

Penrenue 3aad, CBI3aHHBIX ¢ BEIYUCICHAEM KOJIMYECTBA TEILIOTHI B IIPOIIeccax
TeInIoNepesady NPy IUIABICHIH H KPHCTAINTN3AIHH, HCIIApSHUH H KOHICHCAIlUH;
AHanM3 CUTYyalui NPaKTHYECKOrO MPUMEHEHUS SIBJICHUHN TJIaBICHHUS M KPUCTAIUIU3AIHY,
HanpuMep, TOJIydeHHEe CBEPXUNCTHIX MaTepHaJIoB, COIEBas Ipeika | IIp.;

AHanm3 padoThl U 00BsICHEHHE IPHHIHIA JIefCTBUS TEIIOBOTO IBUTATEIS;

BprlunicieHre KoIM4ecTBa TEII0ThI, BBLACISIOMIETOCs MPU CTOPAaHUHU PA3IMYHBIX BUIOB
ToruBa, u KI1J] neurares;

O0cyxIeHNE HKOTOTHYECKUX TOCIEICTBUI UCIONB30BaHMS ABUTATENEH BHYTPEHHETO
CrOpaHMs, TEIUIOBBIX U ruapodsiekTpocTaniuii (MC — 3KOJIOTHS, XHUMHS);

YcrTHbi
OIIpOC;
TTucbMeHHbIi
KOHTPOJIB;
Konrponbsnas
paborta;

3auer;
IIpakTnueckas
paborta;
TectupoBaHue;

EJINHAS
KOJUIEKLIA
UDPOBBIX
OBPA30BATEJIbHBIX
PECYPCOB
http://schoolcollection.edu.ru
Poccuiickas snekTpoHHas
IIKOJIa
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2.1. | DnekTpHUecKHE 3apsiAbL. 7 1 15.11.2022 | ; VerHbrit Poccuiickast 37eKTpOHHAS

3apsKkeHHbIE Te1a H HX 06.12.2022 | HabmoeHre 1 IPOBEICHUE OIBITOB O 3JIEKTPU3ALUHK TEN IIPH CONPUKOCHOBEHHU 1 onpoc; [IKOJIa

B3auMoO/IelicTBHE MHAYKLIUEH; IMucbmennsiii | https://resh.edu.ru
HabmoeHne 1 00bsCHEHNE B3aMMOACHCTBHS OAHOMMEHHO M Pa3HOMMEHHO 3apsKCHHBIX KOHTPOJIb; DusnKa.ru
Teir; OObsSCHEHNE TIPUHINIA ISHCTBHUS SIEKTPOCKOIIA; http://iwww.fizika.ru
OO0bscHEHHUE SIBJICHUI DIICKTPH3ALUH IPU CONPHUKOCHOBEHUH Tl U HHIYKIUEH ¢
HCHOJIb30BAHUEM 3HAHUH O HOCHTEIISIX 3JICKTPHYECKHUX 3apsi/iOB B BELIECTBE;
Pacrio3HaBaHne 1 OOBSICHEHHE SIBICHUH 3JICKTPU3ALMH B IOBCEAHEBHOM XKHU3HH;
HabmozieHne 1 00bsCHEHHUE OIBITOB, MILTFOCTPUPYIOIIMX 3aKOH COXPaHEHHUS
JNIEKTPUYECKOTO 3apsifa;
HaburoieHne ONbITOB 110 MOJIEITMPOBAHUIO CHIIOBBIX JIMHHHN 3JIEKTPUYECKOTO OIS,
VccnenoBaHue AeHCTBHUsI SIEKTPHIECKOrO OISl HA IIPOBOAHUKH M IHAJICKTPHKH;

2.2. | HocTosinuplii daexkTpudecknii | 20 10 23.02.2023 | ; VerHbIT EQVHAA

TOK HaOnronenue pa3nuuHbIX BUJOB ICHCTBUS IEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX oIpoc; KOJUIEKLIA
BHUJIOB JICHCTBYS B IIOBCEAHEBHOW KU3HU; TIucemennpii | LIUP®POBBIX
C6opKa ¥ HCIIBITAHHE SIEKTPHYECKOM LIEIH IIOCTOSHHOTO TOKA,; KOHTPOJIb; OBPA3OBATEJIbHBIX
Vi3MepeHue CUITbI TOKA aMIIEPMETPOM; Konrponerass | PECYPCOB
V3MepeHue 3IIeKTPUYECKOTO HATIPSHKEHUS! BOJIIBTMETPOM; paGora; http://schoolcollection.edu.ru
IpoBeneHre 1 OOBSCHEHHE OIBITOB, JEMOHCTPHUPYIOIIMX 3aBUCHMOCTB JJIEKTPUYECKOTO 3aver; Poccuiickas 3J€KTpOHHAs
COIIPOTHBIIEHHs IPOBOAIHKKA OT €r0 JUIMHBI, IUIOMA N [IOTIEPEYHOTO CeUeHHs M MaTepHana; | TIpakrnueckas | MKOMa
HccrnenoBanue 3aBHCUMOCTH CHITBI TOKa, IPOTEKAIOIIETO Yepe3 PE3UCTOP, OT pabora; https://resh.edu.ru

COIPOTHBIICHNS PE3UCTOpA U HAIPSDKEHHUSIHA PE3UCTOPE;

IIpoBepka npaBmIIa CI0XKEHUS HAIPSDKEHHI IIPH TTOCIIEIOBATEIBHOM COSMHEHHH IBYX
PE3UCTOPOB;

IpoBepxka npaBuiIa JUIsl CUIIBI TOKA IIPH HapaJlIeIbHOM COSIUHEHUH PE3HCTOPOB;
AHaIIN3 CUTYaIHi OCIIET0BATEILHOTO U APAINIEILHOTO COSINHEHHNS IPOBOIHUKOB B
JOMAIITHUX JJIEKTPUYECKHX CETAX;

Penrenne 3aau ¢ Hcronp30BanueM 3akoHa OMa 1 GpopMyIT pacuéTa JIeKTPHIECKOTo
CONPOTHBIICHYS TIPHU MOCIIETOBATEILHOM U NapajlIeIbHOM COSIMHEHIH ITPOBOIHHUKOB;
Omnpenenenne paboTh NEKTPUIECKOTO TOKA, IPOTEKAIOIIETO Yepe3 Pe3UCTOp;
OmnpeneneHne MOITHOCTH 3IEKTPHIECKOTr0 TOKA, BEIIENSEMOH Ha pe3UCTOpe;
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA Yepe3 JIaMIIOUKy OT HAaIpsDKEHHS Ha Hel;
Onpenenenne KIT/] narpesarens;

VccnenoBanue npeoOpa3oBaHus SHEPTUH TIPH OABEME TPy3a AIEKTPOABUTATEIIEM;
OOBsCHeHNE YCTPOICTBA M IPUHIIAIIA ISHCTBYS JOMAIITHHX JJIEKTPOHArPEBATEIBHBIX
npubopoB;

OOBsSCHeHNE IPUYUH KOPOTKOTO 3aMbIKAHMS U MPUHIINIA JeHCTBHS IUIABKAX
NpeaoXpaHuTeNE;

Pemenue 3anau ¢ ucnonbp3zoBanueM 3akoHa Jxoyns—IJlenia;

HaburoieHre BOSHUKHOBEHHS QIEKTPUUECKOTO TOKA B XKUJIKOCTH;




2.3. | MaruuTHbIE SIBJICHHUS 6 4 28.02.2023 Ipaktnueckas | Poccuiickast anekTpoHHas
16.03.2023 | ; pabora; KOIa
VccnenoBaHre MarHUTHOTO B3aHMO/CIHCTBYS TOCTOSIHHBIX MAarHUTOB, https://resh.edu.ru
Vi3ydeHne MarHUTHOTO TOJISt IIOCTOSTHHBIX MATHUTOB IIPU UX 00BEIMHEHUH U Pa3/IeIICHHN; DM3HKa.Iu
IpoBesieHKE OMBITOB 110 BU3yaJIM3allHHU HOJIS TOCTOSHHBIX MarHUTOB; http://www.fizika.ru
V3ydeHue siBIeHNs] HAMArHNYMBAHHMS BEILECTBA;
HccnenoBanue AelCTBUS 3IEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEIIKY;
ITpoBenieHKE ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS KATYILIKH C
TOKOM M MarHMTa OT CHJIbI U HAIIPaBJICHHs TOKA B KaTYIIKe,
AHanm3 cUTyanuil MPakTHYeCKOro IIPUMEHEHHUS YJIEKTPOMArHUTOB (B OBITOBBIX
TEXHHYECKUX YCTPONCTBAX, IPOMBILIIICHHOCTH, MEAULIMHE);
W3y4enue neiicTBUsS MArHUTHOTO MOJISL HA IIPOBOJIHHK C TOKOM;
V3ydenne NeHCTBHS 2IEKTPOIBHTATENLS;
Mzmepenne KI1J] anexTpoaBurateabHON YCTaHOBKHY;
PacrniosHaBaHue u aHaM3 pa3IM4HbIX IPUMEHEHHUH 3JIEKTpOABUraTeel (TpaHcopT,
OBITOBBIC YCTPOUCTBA U JP.);
2.4. | DaeKkTpoMarHuTHast 4 02.05.2023 | ; VerHblit EIUHAS
HHAYKIHS 31.05.2023 | OnbITH 110 HCCIIEAOBAHUIO SBJICHHS IEKTPOMAarHUTHONH HHIYKIUH: HCCIEA0OBaHUE o11poc; KOJUJIEKIIVA
M3MEHEHUH 3HAY€HMs U HAIPABJICHUS! WHIYKLIMOHHOTO TOKa; Tucemennpii | LIUPPOBBIX
KOHTPOIIb; OBPA3OBATEJIbHBIX
Konrponsnas | PECYPCOB
pabora,; http://schoolcollection.edu.ru
Poccuiickas anekTpoHHas
[IKoJIa
https://resh.edu.ru
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IHOYPOUYHOE IINIAHUPOBAHUE

o | Tema Ka BaHue | Buabl

N ema ypo KoauuecTBo yacos Odopyno € ABL,

n/n (dhopMbI

BCero KOHTPOJISt
KOHTPOJIbHbIE | MPAKTHYECKHUE
padoThI padoThI
1. | OcHOBHBIE MOJIOKCHUSA MOJIEKYJISIpHO- | 1 0 0 .
i YcTHbIN
KHHETHYIECKOM TEOPUU CTPOCHHUSI
orpoc;
BEIeCTBA

2. i 1 0 0 N
Monenu TBEPAOTO, JKUAKOTO U YcTHBIT
ra3000pa3HOro COCTOSHHM BEIIeCTBa 0TIpOC;

3. | CwmauuBanue 1 0 0.25

[IpakTryeckas
paborta;

4. 1 0 1 JlabopaTopHbIit
Kamunspueie sisnenust. JlabopaTopHas KOMILJIEKT TIO

" [IpakTueckas
paboTa"M3ydeHne KanuuIIpHBIX MOJIEKYIAPHOR | pa5ora.
SBJICHUH" ¢buzuke P ’

5. | Kpucramimgeckue n aMmopQHbIe 1 0 0 .

.. YcTHbIN
TBEPBIC TeNa
0TIpOC;

6. | TeruoBoe paclIMPEHUE U CIKATUE 1 0 0.25 N
YcTHbIN
oTpoc;

7. N 1 0 0 TecTupoBaHue;

O6o6maronmii ypok mo teme"CtpoeHue p ’
Y CBOWCTBA BellecTBa"
8. | Temneparypa. BuyTpenuss sHeprus 1 0 0 N
patyp yIp P YcTHBIM
oTIpoC;

9. | Cnoco0Obl n3MeHeHHUsI BHYTPEHHEH 1 0 0.25 .

YcTHBIN
SHEPTHH
oTpoc;

10. | Buasl Temonepenaqan 1 0 0.25 .
[TucermeHHbIH
KOHTPOJIb;

11. | Tennonepenaya B IPUPOJIE U TEXHUKE 1 0 0 N

pen PHp YcTHbIN
0TIpoC;

12. 1 0 0 N
KommaecTtBo Temnotel. Y nenbpHas [MuceMeHHBIH
TEII0OEMKOCTh BEIIECTBA KOHTPOJIb;

13. 1 0 1 JIaboparopuslii | [IpakTuyeckas
Temnmoo6men. JlaboparopHas paboTa KOMIIJIEKT IO pabora;
"HccnemoBaHue sSBICHUS TEIIO0OOMEHA MOJIEKYIISIPHOM
IIPY CMEIIMBAHUY XOJIOAHOU M TOpSYeH duzmke u

A
BOJbI TEPMOTUHAMUKE




14. 1 1 i | [IpakTrueckast
TemnnoBoe paBHoBecue. JlabopartopHast Jlaboparopriit p6

a0o0Ta;
pabota"OmnpeeneHre KOJINIecTBa KOMILICKT 1O . p ’
TEIUIOTHI, IOJIy4€HHOT'0 BOJIOH MpH MOJICKYIAPHON
TEII000MEHE C HATPETHIM usmke u
METAITMYECKUM IAITHHIPOM" TCPMOJIMHAMHUKE

15. 1 1 JlaGoparopusiii | [IpakTunueckas
YpaBHEHHUE TEIUIOBOro GajaHca. KOMIVICKT IO pabora;
Jlabopartopnas pabota "Omnpenenenue MOJICKYIAPHON
YAENbHOH TeIIOEMKOCTH BeriecTna” uzuke 1

TEPMOJIMHAMUKE
16. | Pemenue 3agay no reme" Teruooomen" |1 0 .
IInceMeHHBIN
KOHTPOJIb;

17. 0.25 .
[inaBnenue u oTBEpACBaHUE YcTHEIN
KPUCTAJUTMYECKHIX BEIIESCTB 0TIpOC;

18. 1 JIabopatophslii | [IpakTnueckas
VnenpHas TEIIOTa IUIABIEHMUS. KOMILIEKT TIO pabora;
JlaboparopHas paboTa MOJICKYJISPHOM
"Onpenenenue yaenbHOU TETUIOTHI busnke n
IIaBJICHUS Jba" TEPMOJIMHAMHUKE

19. 0 .
[TapooGpa3oBaHue u KOHICHCAIIHS. YcTHbIN
Hcnapenue. OIIpOC;

20. | BmaxxHocTh BO3ayXa 0 .

y YcTHbIl
oTIpoC;

21. 1 IIcuxpomerp IpaxTryeckas
W3MmepeHue BIaKHOCTU BO3LyXa. pabora;
JlabopartopHas pabota "Omnpenencaue
OTHOCHUTEIHLHON BIIAYKHOCTH BO3ayxa"

22. 0 .
Kunenue. Y nenbHast temmiora YcTHbIl
apooOpa3oBaHUs 0TIpoc;

23. . 0 o
Pemenue 3agau no teme: "M3ameHenne IInceMeHHBIN
arperaTHbIX COCTOSIHHI BemiecTBa" KOHTPOJIb;

24. 0 .
DHeprus TOIJIMBA. Y IelbHast TeIIoTa VYcrHbrit
CrOpaHus 0TIpOC;

25. o 0 .
[TpuHIMITEL paOOTHI TEIIOBBIX ABUTATENCH. YcrHblit
KIIJ TeroBoro nsurarens 0IIpoc;

26. | pemenue 3a7a4 no teMe: "TeroBbie 0 ITuceMeHHbIH
sBieHns". Buasl Temuionepenayu, KOHTPOJIb,
KOJIMYCCTBO TCIJIOTHI, UBMCHCHUC
arperaTHbIX COCTOSHHIA BEIIECTRA,

BJIQXKHOCTb BO3yXxa"




27. N 0 Tectuposanue;
Oo6o06marommuii ypok mo teme: "Termnosbie P ’
siBieHusa"”

28. " 0
KonTponbsHas pabota no teme:"TemnioBsie KontponrsHas
sBaeHus" pabora;

29. | DnexTpu3anus Tel. 0.25 .
VcTHBII
0TIpOC;

30. Ny 0 .
B3anmoneiicTBre 3apsyKeHHBIX Tell. 3aKOH VCTHBIH
Kymnona 0IIpoC;

31. 3 - 0 YcTHBIN

NIEKTpUUECKOe moie. HanpsbkeHHOCTh omnpoc;
moJtst. [IpuHIMIT CyniepIio3um
AIEKTPUUECKHUX TIONIEH

32. 0 y
Hocurenn snextpuyeckux 3apsinoB. 3aKOH [TuceMeHHBIT
COXPaHEHUS IEKTPUIECKOTO 3apsiia KOHTPOJIB;

33. | Ctpoenue aToma 0 .
VcTHbII
0TIpOC;

34. 1 Jlabopatopusiii | [IpakTnueckas

gprOHHHKH 1 HHgHEKprHKH' KOMIUIEKT [0 pabora;
av opatopHas padota "HMccnenopanue MEKTPOIHHAMUKE
JICHCTBUH DIICKTPUUECKOTO MOJIS Ha
MIPOBOHUKU U AVIIEKTPUKA"
35. 0606 . 0 ITuceMeHHbBIH
0 "IHaIOHII/II/I YPOK 10 KOHTDOITE;
TeMe " DIIEKTPHYCCKUE 3apsbl.
3apshKeHHBIE Tella U UX B3aUMoelcTBre"

36. | DmexTpuueckuii Tok. Cuia Toka 0.25 N
YcTHbIl
0TIpOC;

37. | UcTOYHHMKH TOCTOSTHHOTO TOKa 0.25 .
YcTHbIl
oTIpoc;

38. | JeiicTBUS AIEKTPUIECKOTO TOKA 0 N
VcTHbII
0TIpOC;

39. | DIEKTPUIECKUIA TOK B )KUAKOCTSX U razax 0 N
VceTHbIN
0TIpOC;

40. 1 JlaGopaTopHsIit [MpakTrueckas

DnekTpuueckas nenb. JlabopaTopHas KOMILICKT I10 padoTa;

pabora "Cbopka u mpoBepka paboThI
3JIEKTPUYECKOH L€ IOCTOSHHOIO TOKa"

SJICKTPOANHAMHKE




41, JlaGopaTopHsIit
Cuna toka. JlabopaTopHas pabora KOMILIEKT IO [IpakTuueckas
"U3mepenue u peryIupoBaHUe CHIIbI TOKa" 3NEKTPOIMHAMHUKE pabora;

42. JlaGopaTopHblit ITpakTuyeckas
DNEKTPUYIECKOE HATIPSHKCHHE. 6oTa:

" KOMILIIEKT IO pabora;
JlabopatopHast padota "M3mepenHue n
o ANEKTPOIUHAMUKE
peryupoBaHKe HAMIPSHKCHUS

43. JlaGoparopHsrii [IpakTrueckas

ConpoTHBICHHE TPOBOTHHKA. KOMIDLIEKT IO paboTa;
n
JlaGoparopHas pabota"lccnenoBanue IEKTPOIMHAMUKE
3aBHCHUMOCTH CHJIBI TOKA, UIYIIErO Yepes
PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA U
HaNpsHKEHHUS Ha pe3ucTtope”

44. | 3axon Oma Juig yyacTka Lelu N
VYcTHbi
oTIpoC;

45. VY aenpHOE CONPOTURIICHUE BEIIECTBA. JlabopaTopHbIit IIpaktraeckas
Jla6opaTopHas paboTa KOMILICKT 110 padora;
"3aBUCUMOCTH DIIEKTPUIECKOTO SMCKTPOAMHAMUKE
COIIPOTHUBJICHUS TPOBOJHHUKA OT €TO
JUTMHBI, TUTOIIAIN TIOTIEPSYHOTO CEUCHHS U
Marepuana"

46. JlaGopatopHsIit
Peocrart. JIabopaTopHas pabota KOMILIEKT IO [pakTuaeckas
"PerynupoBaHue CUIIbI TOKa PeOCTaToOM" 3IIeKTpoAMHAMHKe | PA00Ta;

47. JlaGopatopubiii | [IpakTnueckas

KOMILIIEKT IO a00Ta;
INocnenoBaTenbHOE COCAMHCHUE P ’
MPOBOIHUKOB. JlabopaTopHas SJICKTPOAMHAMUKE
paboTa"llpoBepka mpaBmiia CIOXKCHHS
HANPsDKEHU TIPH MTOCTIeI0BATSILHOM
COCIMHEHHH JIBYX PE3UCTOPOB"

48. Jlabopatopubiit | [IpakTuyeckas

EagannenLHoe cogﬂMHﬁlﬁue MIPOBOTHUKOB. KOMILIEKT 110 pa6oTa;
abopatopHas pabora "[IpoBepka mpaBuia MEKTPOIHHAMUKE

IUTSL CHJIBI TOKA TIPY TTapajuIeIEHOM

COEIMHEHUHU PE3UCTOPOB"

49, o
PaboTa v MOIITHOCTB? JIGKTPUIECKOTO TOKA. [TucermeHHbIH
3axon Jlxoyns—Jlenua KOHTPOJIb;

50. " Jlaboparopubiii | [Ipaktrueckas
Pacuér paboThI ¥ MOLTHOCTH TOKA. .

" KOMIUIEKT T10 pabora;
JlabopatopHble omnbIThL: "OnpeaencHue EKTPOIMHAMHIKE

paboThI SJCKTPUIECKOTO TOKA, HTYIIETO
yepe3 pesuctop"” u'"Onpenenenve

MOIIHOCTH 3JEKTPUIECKOTO TOKA
BBIJICIISIEMON Ha pe3ucTope”




51.

DIIEKTPOTIPOBOJIKA U TIOTPEOUTENH
3JIEKTPUUECKOH SHEPTUH B OBITY.

KopoTtkoe 3ambikanue. JlabopatopHas
pabota "Omnpenenenne KI1/1 HarpeBaTens.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA,
HIYIIETO Yepe3 JaMIIOuKy, OT HAIpsDKEHUS
Ha Hei"

JlaGopaTopHBIit
KOMIUIEKT 10
ANEKTPOTUHAMHKE

[pakTryeckas
pabora;

52.

Pemrenne 3amgau mo temMam'"Crita TOKa,
HanpsHKeHHe, CONPOTHUBIIEHHE, 3aKoH OMa
JUTSI y9acTKa IIeTd, YAeIbHOe
COTPOTHUBJICHUE, COSIMHEHHS
MIPOBOJIHUKOB"

IInceMeHHBIN
KOHTpOIJIb;

53.

Penrenne 3amau no remaMm'3akon Oma g
y4JacTKa Iy, padoTa 1 MOITHOCTh TOKA,
3aKOH

Joxoyns-Jlenna"

IIuceMeHHbBIH
KOHTPOJIb;

54.

O0600maroNHiA ypoK 1Mo
Teme"DneKTpudeckue spneHus"

TectupoBanue;

55.

KontponsHas pabota o
TeMe'" DIeKTPUIECKUe SBICHUS"

KonTponbHas
pabora;

56.

MarnutHoe nosie. OnbIT Dpcrena.
JlabopatopHas paborta "Mccnenopanue
IEUCTBUA

DJEKTPUYECKOTO TOKAa Ha MATHATHYIO
CTPEJIKY

0.75

JlaGoparopHsiit
KOMIUIEKT IO
AIEKTPOJMHAMUKE

[IpakTryeckas
pabora;

57.

MarHuTHOE 10JI€ NEKTPUUECKOTO TOKA.
Onexrpomaraur. JlaboparopHast
pabota"OnbITH, JEMOHCTPUPYIOLIHE
3aBUCHMOCTb CHJIBI B3aUMOAEHCTBHSA
KaTYIIKA CTOKOM M MarHUTa OT CHJIBI TOKa
Y HalpaBJIeHHs TOKA B KaTyIke"

0.75

JlaGoparopHsIii
KOMIUIEKT 10
3IEKTPOJMHAMUKE

[IpakTryeckas
pabora;

58.

IMocTostHHBIE MarHUTHI. MarHUTHOE TOJTE
3emin. JIabopatopHbie
paboTtsl"MccinenoBanre MarHUTHOTO
B3aUMOJICHCTBHS ITOCTOSHHBIX MarHUTOB"
"

"N3ydyeHue MarHuTHOTO 10JIs
MOCTOSIHHBIX MarHUTOB MPU UX
00BeIMHEHUH U Pa3ieieHuN"

0.75

JlaGopatopHblit
KOMIUJIEKT T10
JNIEKTPOIUHAMHKE

IIpakTnueckas
pabora;

59.

JleficTBME MarHMTHOIO MOJISI Ha
MPOBOJHUK C TOKOM

YcTHbI
oTpoc;




60. 1 0.5 Monenb
DJNEKTPOABHUTATENb IIOCTOSIHHOTO TOKA. 1eKTPOJIBUraTess
KILJ snextpoaBurarens. JlabopaTopHas
pabota"KoHCcTpyupoBaHUe U U3yYeHHE
paboTHI AneKTpoABUraTENs"

61. 1 0
KonTponbsHas paboTa mo Kontponbhas
TeMe"MarHutHeie siBJIeHus" paborta;

62. 1 0.25 JlaGopaTopHbIii
OmnbiTel apanes. KOMILIEKT TI0 VYcerHsii
SIBneHue 3NeKTPOMarHUTHOW WHIYKITHH. 3NEKTPOANHAMHUKE | OTPOC;

63. 1 0 .
Hamnpasienne nHIyKIIMOHHOTO TOKA. Yerubrit
IIpasuio Jlenua. OIIpOC;

64. 1 0.25 Mopgens N
Dnextporeneparop. CrocoOsl MosyyeHne YcTHbIR

. 3JIEKTPOTeHEPATOPA .
ANEKTPUUECKOHN SHEPTUH OTIPOC;

65. 1 0 .
DNeKTPOCTaHINY Ha BO30OHOBIISIEMBIX YcrHbii
HCTOYHUKAX dHEPTHA OTIPOC;

66. [ToBTOpEeHME 1 000OIICHHE CONCPKAHUS 1 0 Tectuposanue;
Kypca ¢usuku 8xiacca. Temsl "CtpoeHue
Y CBOICTBA BellecTBa. TeIIoBbIE
SIBJICHUS "

67. [ToBTOpeHue u 06o0IIeHHEe COepKAHUS 1 0 ITucemMeHHbIH
Kypca ¢pu3nkn 8Kiiacca. KOHTPOJIb;
TembI"DnekTpudecKne U MarHUTHBIE
SIBJICHUS"

68. 1 0 Konrtponpnas
Uroropast koHTpoNbHAs paboTa Mo Kypey paGora;
¢us3uxn 8xiacca. Tems! "Ctpoenue u
CBOMCTBA BENIECTBA. TEIIOBBIC BICHUS.

DNeKTpUYECKUe U MarHUTHBIE SBICHUS"
68 23.25

OBHIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®duswnka, 8 kinacc/Ileppimkun .M., I'yrauk E.M., BanoB A.U., [lerpoBa M.A., AKiinoHepHoe

obmectBo «M3mnatenbcTBO «IIpocBemnienue; BBeaure cBoii BapuaHT:

OU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

Poccutickas anekTponHas mkona https://resh.edu.ru Equnoe conepkanne o6mero oopazoBanust
https://content.edsoo.ru/case/







MarepuajibHO-TeXHHYECKOE oOecneueHne B kaduHere pusnku

1.JIaGopaTopHbI KOMIUIEKT 10 MEXaHUKE

Ne n/mt HaumenoBanue Kon- ITpumeyanus
BO
1 [enan ¢ KpbILIKOi 5
2 Becr1 yueOHBIC C THpSIMH 5 HaxonsTcs BHe eHana
3 Jdunamometp mkonbHbIN 0-4H 5
4 I'py3 100r ¢ kprouxkamu 20
5 Bpycok MeTamimaeckuii ¢ KpIoukoM 5
6 XKeno6 myroodpasHslii 5
7 XKenob npsmoit 5
8 [Tap cranpHOM 5
9 [Hap naacTUKOBBIH 5
10 CexyHaomep 5 Haxonutcs BHe meHana
11 Cocyn oTuBHO#M 5
12 [pyxuHa 5
13 JlenTa n3MepuTensHast 5
14 CrakaH mabopaTopHBIit 5
BMECTUMOCTBIO
100 M
15 Bbrox 5
16 Hute Ha MOTOBHWIIBLIE 5
17 CrepxeHb J1abOpaTOPHOro MITATHBA 5
18 Mydra 5 3akpensieTcsl Ha CTep>KHE
19 Jlanka mtatuBa )
20 Peraar ¢ 6anancupom 5
21 Omnopa xenoba 5
22 Humunaap mepasrit 100 v ) 1.Haxonutcst BHe neHana
2.HeoO0X0IuMOoCTh HOJICTABKU
OrOBapUBAaeTCs IPH 3aKase.
23 5

2./1abopaTopHbIN KOMMIEKT NO 3NEKTPOAMHAMMUKE

Ne ni/mn HaumenoBanue Kou- TpUMEYaHue
BO

1 AmnepmeTtp «Y4eOHBIN» 5

2 Bonbsr™erp «YueOHbII» 5

3 MunnamnepmeTp «Y 4eOHbLI 5

4 Bempsmurens BC-4.5 5

5 [TnaameTt Nel 5 Ha nnanmiere 3akperuieHsl: KoY, 1Ba
MIPOBOJIOYHBIX PE3UCTOPA,
MEPEMEHHBIN PE3UCTOP, JIaMIIa.

6 [TmarmeT No2 5 Ha mmanmiere 3aKperuieHsl: Ko,

MePEMEHHBIN PEe3UCTOP,OCTOSHHBIN




pesucrop, GoTope3uc Top, AUO/,
CBETOIHO/I.

7 Karyiika ¢ BeIBOIaMH 10
Ne ii/mm Hanmenopanue Kon-Bo [Mpumeuanue
8 IMoncTaBka ¢ IByMs OTBEPCTHSIMU 5
9 ITocTosiHHBINM MaHUT MapKUPOBAHHBIN 5
10 [TocTosIHHBIN MarHUT 5
HEMapKUPOBAHHBIN
11 CepaeyHHK WINHAPUYECKUH, 5
METaJITUICCKUI
12 CepaeyHHK IIUIHHAPHIECKUH, 10
HEMETAJUTHYCSCKU T
13 [TnacTHHBI METAITUYECKHUE C 2 10
OTBEPCTUSIMHU
14 KoHTakT pese ¢ BBIBOJOM 5
15 HabGop nmpoBofioB coeTMHUTEIHHBIX, B 60
TOM YHCIIe: KPaCHBIH, OeITbIi,
JKENThIA, CHHUHA
16 Bont M6*40 10
17 laiixa M6 10
18 Kommac 5
3.0nruueckas MI/IKpOJ'Ia60paTOpPI}I
Ne ni/mn HaumenoBanue netaiu Kon —Bo [Ipumenenue
1 [lenan ¢ KpBIIKOW U JI0)KEMEHTOM 5
2 Hcrounuk cpera 5
3 KommnexT nudpakinoHHbIX 5
PEETOK B CIAN] -paMKe
4 Kommuiekr amadparm B crnaiia- 5
pamke
5 KomrmutekT mieneit u orBepcTHii B 5
craia-pamke
6 Jlunza cobuparoras 5
JUTMHHO(OKYCHAs
7 JIunza cobuparomas 5
KOPOTKO(OKyCHast
8 Jlun3a pacceunBaroias 5
9 [InactrHa ¢ mapamienbHBIMU 5
rpaHsIMHU
10 [ToxcraBka 5
11 OnTuyeckas CKambsi 5
12 Petitep 10
13 Bynaska 20
14 Kospux 5
15 [IpoBo coeMMHUTETHHBIN 10
16 Beinpsmurens BC — 4,5 5 Haxonwurcs BHe neHana.

4 .JlaGopaTOpHBIN KOMIUIEKT MO KBAHTOBBIM SIBJICHHUSIM




1. Ilenan ¢ KpeIITKOH 5

2. WHaukaTop painoaKTUBHOCTH 5 Haxonutcs BHe nieHana

3. ®doTtorpadus TPEKOB 3apsKCHHBIX 15
YaCTHII

4, Jlammia HakaTMBaHUS Ha 5
MOJICTABKE

5. HeonoBas mamiia Ha moicTaBke 5

6. CBeroanon Ha MOJCTaBKE 5

= P = =

Ne n/m AnVCHOBafe oo > KommaecTso
HOTOINCMCH T HA HOUETABKC

8. DKkpaH 5

9. Petika 5

10. Ornopa 5

11. IIpoBoa coemuHUTENBHBIN 15

12. KommiexT nqudpakimoHHbIX 5 Haxoautcs BHe neHana.
peIeToK

13. Bempsmurens tuna BC-4,5 5 Haxonutcs BHe meHasa.

5. JIabopaTOopHBIN KOMIUIEKT MO MOJICKYJIAPHON (PU3UKE U TEPMOIUHAMUKE

Ne n/mt HanmeHoBaHME COCTaBHBIX 4acTeH KomnuectBo IIpumeganue
1 Kopmyc ¢ noxemenToM 5
2 Kppimka 5
3 Jlotox 5
4 Becs! ¢ rupsamu 5 Bue nenana
5 Kamopumerp 5
6 JlenTa n3MepuTenpHast 5
7 Cekynaomep 5
8 Tepmometp 5
9 Humunaap mepasrit 100 v 5
10 Pe3uHOBBII KTYT 5
11 TpyOxa-pesepByap 5
12 TpyOka MmaHoMeTpHUecKast 5
13 @di1akoH ¢ MPOOKO KareTbHHIIeH 5
14 Bpycok mMertammaeckuit 5
15 AMopdHOE BelecTBO B IPOOUpKE 5
16 Kpucramimuaeckoe BemiecTBo B 5
npoOupke
17 Hartpuesas conb B mpobupke 5
18 [Ipobupka 5
19 Craxan naboparopHsiii 100 Mo 5
20 Yamka [letpu 5
21 TpyOka xanmuispHas 5
22 Jlanka mraTuBa 5
23 Mydra 5 3akperisieTcs Ha CTep)KHE
24 CrepskeHb IITaTHBA 5

IIpubGops! AJs1 AeMOHCTPAUNH (PU3NMUECKHUX SABJIEHNH U 3AKOHOB



1 Ha6op 1o anexkTponuzy 5
2 MasTtHuk B yacax 2
3 [cuxpomerp 1
4 Tepmonapa 1
5 CyntaH 3JeKTpuYecKuit 4
6 JlarynHast TpyOKa Ha H30JIMPYIOLIEH pydKe 1
7 CrexnsHHas Manouka 3
8 D00HUTOBAs MANOYKa 2
9 OrHuBO BO3IYIITHOE 1
10 Habop kanumisipoB 1
11 Monenb pa3bopHast JSHCTBYIOIIETO MOTOPa 3
12 [TpuGop st n3MepeHus: TepMudIeckoro koddduuuenrta 2
CONPOTHUBIICHHUS TTPOBOJIOKH
13 Hlap anst B3BEIIMBAHUS BO3TyXa 1
14 TepmocTonbuk 1
15 ['urpometp BosOCSHOMN 1
16 [Tpubop A AeMOHCTpAINH KUIKOCTH 1
17 [Tpubop mo reomeTpuyecKoil ONTHKE 2
18 [Tpubop A1 AEMOHCTpAIMK JTAMHHAPHOTO U TypOYJICHTHOTO 1
TEUCHUS JKUJIKOCTH
19 Muxkpometp 2
20 JIun3zet 12
21 Ilens 8
22 Bech! uyBcTBHUTEIBHBIE C IPUHAIEKHOCTIMHA 1
23 Hepxarens ciupanbHOM MPYKUHbI 3
24 [TpuGop mo kKuHEMAaTHKE U IUHAMHKE 2
25 [Tpubop anst feMoHCTpaIi B3aUMOICUCTBUS Tl ¥ YAapOB 2
IapoB
26 [Mucronet GamucTryeckoit maboparopuu 4
27 [lotenunomerp 1
28 lanmsBOHOMETDP 2
29 OnTHueckas peka 3
30 Mojens 1BUTaTelNsl BHYTPEHHETO CTOPAHUS 1
31 [Tnutka nadoparopHas 2
32 MaHoMeTp KUIKOCTHBIN 1
33 MaHoMeTp MeTaITNYecKui 1
34 Bapomerp-anepou 1

Ta0oauubl U HATJISAAHBIE TOCOOU A
1. KomnnekT nopTpeToB AN KabuHeTa pU3NKK
2. Komnnaekt tabauu, no pumsuke (25 wr)
3. MexayHapoaHas cuctema eauHu, (CH)

4. Ta6m4u,a: NPUCTAaBKN U MHOXUTENU eANHNL, (I)M3M‘-IECKMX BEMNYUH




5. Tabnauua: pyHaameHTanbHble GpU3NYECKME NOCTOAHHbIE

6. LLIKana 3neKTPOMarHUTHbIX U3TyYeHU

Mebesb B kaOnHeTe PU3MKHU
MapTbi-10 wT (060pynoBaHHbIE)
Cron gna yuutena-1 wr
[JeMOHCTPaLUMOHHbIM cTon-1 WwT
Crynba- 21 wr

[oCcKa HacTeHHaA-1wT

Wkad-5 wr

SR A S

KHuru u Metoan4yeckne peKOMeHAaunu K J1a00paTOpHbIM padoTram
1. Metoauyeckue peKOMEHIAIMU K JIabopaTopHbIM pabotam - 10 3k3
2.PekomMeH1aiuu o UCIoIb30BaHUI0 HA0OPOB 110 paznaenaMm — 10 7k3
3.T.1. Tpopumosa «3akonsl coxpanerus 10-11 xkm»

4. T.N. Tpopumosa «Konebanus u Bosubl. Ontuka. KBantoBas ¢puszuka 10-
11xm» ['uMHa3us HA AOMY

5. T.A. Tpodpumona «Mexanuka. MonexkymisapHas ¢pusuka. TepMoauHaMuka
10-11 xm»

6. T.U. Tpopumona, A.B. ®upcos «Inekrpoaunamuka 10-11 ki»

7. YuebHoe o0opyaoBaHue s kabuHeToB ¢pu3uku. ABTopsl: F0.1. Jluk,
10.C. Ilecouxwuit u ap.

8. FO.M. Juk Bosbiioi cipaBOYHUK MO (PU3KKE AJIsI IKOJIBHUKOB U
MOCTYNAIOIIUX B BY3bl.

9. A.W. PomamikeBuu YuuMmcs pemiate 3aa4u. DNeKTpoauHamMuka. 10-11
KJI.

10. . A.1. PomamkeBuy Yuumcs pemars 3a1a4d. Tepmoanaamuka 10 k.
11. A.E. MapoH u ap. «3akoHbl, (JOpMYJIbI, AITOPUTMBI PELICHUS 33129
12. A.H. Tomunun «Mup 3n€eKTpHUYECTBaY.

13. N.M. Dnpmanckuii «Xouy crath KynnOuHbIM.

14. A.®. Kpaiine «llepBoe nyremnrecTBre B apCTBO MAIINH»

15. DnexTpoHHOE MocoOue: NUCKU SIIT.(MPUITOKEHUE K
MUHWJIA00PATOPUSIM )



HaumeHnoBanue
000py10BaHust

KpaTkune npumepHbie XapaKTepHCTHKH

(of

Md

Low Energy

JlononHuTENbHBIE MaTEpUAJIbl B KOMIUIEKTE: PyKOBOACTBO 1O
JKCILTyaTaluu

JlononHHUTENbHBIE MaTepUalibl B KomiuiekTe: Habop nmabopaTopHoit
OCHAaCTKHU

JlononHuTenbHbIE MaTepuabl B komiuiekre: [IporpaMmMmHoe obecrieuenue
JlononHUTENbHBIE MaTEpUAbl B KOMILIEKTE: CIIpaBOYHO-METOANYECKHE
MaTepuabl

Hanuumne pycckosA3pIMHOTO caiiTa NOAJEPKKHU: J1a

JlononHuTeNbHBIE MaTEpUAbl B KOMIUIEKTE: Buneoponuku

Ilpu noocomoske doxymeHmayuu maxkice npeoiazaemcsi paccmompems
Heobsi3amenvHble Xapakmepucmuxu, ycmanosienuvie 6 KTPY, nanpumep,
coomeemcmayoujue OUAna3oHvl 0amyUKo8

Hudposas maboparopust
no ¢usuke
(yuenuueckas)

[IpuBeneHHbII MPUMEPHBIN MIEpEeYeHb XapaKTePUCTHK pa3paboTaH Ha
ocaoBe KTPY gns kogos OKIIZI2 26.20.40.190, 32.99.53.130,
26.51.52.130, 26.51.43.119.

[IpenmerHas obnacte: Pusnka

Tun nosp3oBaTess:

OO6yuarommiics

[Ipeanonaraemplie TUIIBI

JATUYHKOB:

becripoBogHON MyIBTHAATUUK

JlaTynk aGCOTIOTHOTO JIaBICHUS

JlaTuuk TeMmneparypbl HCCIeAYEeMOU Cpeibl

JlaTuMK MarHUTHOTO MOJIS

JlaTuuK 2IEKTPUYECKOTO HANIPSHKEHHUS

JlaTuuk cuibl TOKa

JlaTuuk akcenepomerp

WHble Tumel 1aT4nkos, npexycMoTpenssie KTPY

JononuuTtensHbie Matepuansl B komiuiekte: USB ocummorpad
JlononuuTenpHbie MaTepuansl B komruiekTe: Kabens USB coenuHuTenbHbIN
JlonosHUTENBHBIE MaTEPUAIIBI B KOMIUIEKTE: 3apsiIHOE YCTPOUCTBO C
kabenem miniUSB

JlononHurenbHble MaTepuaiisl B kommiekte: USB A nantep Bluetooth 4.1

HaunmeHnoBanue
00opynoBaHusI

KpaTkue npuMepHble XapaKTePUCTHKH

(o

Md




Low Energy

JlononHuTebHBIE MaTepUaibl B KoMIuiekTe: KoHCTpyKTOp /U1 MpoBeaeHUs
JKCIEPUMEHTOB

JlononHuTENbHBIE MAaTEPHUAIBI B KOMILIEKTE: PYKOBOACTBO 11O
JKCIUTyaTaluuu

JlononHurenbHbIE MaTepuansl B komiuiekre: [IporpaMmMHoe obecrnieuenue
JlononHuTENbHBIE MaTEpUAbI B KOMILIEKTE: CIIpaBOYHO-METOANYECKHE
Marepuabl

Hanuuune pycckosA3pIMHOTO caiTa NOAJCPKKHU: 1a

JlononHuTenbHBIE MaTEpUaibl B KOMIUIEKTE: Buneoponuku

IIpu noocomoske doxymeHmayuu makxice npeoyazaemcs paccmompems
Heobs3amenvHble Xapakmepucmuxu, ycmanosienuvie 6 KTPY, nanpumep,
coomeemcmayoujue OUana3oHvl 0AmMyuUKos

KoMmnbroTepHoe o0opyioBanue

[TpumMepHbIii IepeYeHb XapakTepUCTUK (POPMHUPYETCS C YIETOM
nosioxxenuit KTPY, CII 2.4.3648-20 "CanutapHO-31H11EMUOJIOTUYECKUE
TpeOOBaHUS K OpraHU3AIMsIM BOCIIUTAHUS U O0YUEeHHUs, OT/IbIXa U
03JIOPOBJICHUS JIETEH U MOJIOJICKU".

[Ipu ¢opmMupoBaHHH MNPUMEPHBIX XapAaKTEPUCTUK TAaKXE BO3MOKHO
HCIIONIB30BAHUE IIOJIOKEHUW IpuKaza MuHuUCTEpPCTBA NPOCBELIECHUS
Poccuiickoit denepannn, MuHUCTEpCTBa ITU(PPOBOTO Pa3BUTHSA, CBSI3H

4. | Hoytbyx MaccoBbIX KoMMyHuKauuii Poccuiickoit ®@enepamuu ot 08.09.2021 Ne
634/925 «O0 yTBepKIEHWU CTAaHIApTa OCHAIICHHS T'OCYIapCTBEHHBIX U
MYHHIIMIIATBHBIX 0011€00pa30BaTeIbHBIX OPTaHU3AINN, OCYIIECTBISIOUTNX
o0pa3oBaTenbHyI0 AeITeIbHOCTh B cCyObekTax Poccuiickoit denepanuu, Ha
TEPPUTOPUHU KOTOPBIX MPOBOAUTCS IKCIIEPUMEHT 10 BHEAPCHHUIO LU(PPOBOIA
o0pa3oBaTenbHON Cpelbl, KOMIIbIOTEPHBIM, MYJIBTUMEINIHBIM,
MIPE3CHTA[MOHHBIM 000pY/Z0BaHHMEM M MPOrpaMMHBIM OOECTIEYeHUEM)
(3apeructpupoBan 16.12.2021 Ne 66360).
5. | MHoro¢yHKIIMOHAIEHOE ITpumMepHbIii IepedeHb XapakTepUCTUK (POPMUPYETCS C yUETOM MOJOKEHUN
K
(o
Ne Haumenosanie KpaTkue npuMepHble XapaKkTepUCTUKHU
000pyn0oBaHust
M3
YCTPOMCTBO KTPYVY. Ilpu hopMupoBaHrM NPUMEPHBIX XapPAKTEPUCTUK TAKKE BO3MOKHO
(mpuHTEp, CKaHep, HCIIONB30BAHUE IIOJIOKEHMM IpHKa3a MMHHUCTEpCTBA IMPOCBELIECHUS
KOIUD) Poccuiickoit ®enepaunu, MuHuctepcTBa HMPPOBOTrO Pa3BUTHUS, CBA3ZH U

MaccoBbIX KomMMmyHukauuii Poccuiickonn @enepanuu ot 08.09.2021 Ne
634/925 «OO0 yTBEpXAE€HHUU CTaHAAPTa OCHAILEHUS TOCYJapCTBEHHBIX H
MYHHUIMITATBHBIX 0011€00pa30BaTeIbHbIX OpraHU3aINi, OCYIIECTBIISIOMINX
00pa3oBaTeNbHYIO IEATENbHOCTh B cyObekTax Poccuiickoit denepannu, Ha
TEPPUTOPUHU KOTOPBIX MPOBOJUTCS SKCIEPUMEHT MO BHEAPEHUIO IIU(PPOBOI
00pa3oBaTenbHOI cpensl, KOMITBIOTEPHBIM, MYJIbTHMEIHHBIM,
MPE3CHTAIMOHHBIM 00OPY/IOBAaHHEM M IPOrPAaMMHBIM OOecrieueHueM»
(3apeructpuponan 16.12.2021 Ne 66360).
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