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IHOACHUTEJIBHAA 3AIIMCKA

CopneprkaHue mporpaMMbl HaIlpaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOH IPAMOTHOCTHU y4aIuXxcs U
OpraHU3aIMI0 U3y4YeHUs! (PU3UKU Ha JeSITeIbHOCTHON OCHOBE. B HEll yUUTHIBatOTCS BO3SMOXKHOCTH MTPEIMETa
B peanuzauuu TpedoBanuit ®I'OC OOO k m1aHupyeMbIM JUYHOCTHBIM U METANPEAMETHBIM pE3yJIbTaTaM
00y4eHHUs, a TAKXKe MEXKIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUYHBIX YU€OHbBIX IPEMETOB HAa YPOBHE
OCHOBHOT0 00111€T0 00pa30BaHusl.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc pusuku — cucremooOpa3yromiuii jisi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
(bu3nuecKre 3aKOHBI JIe)KAaT B OCHOBE IIPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, Onosoruei, acTpoHoMueit
u pusmdeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBCHHOHAYYHYIO KapTUHY MUPA, HO U TIPEOCTaBIsET HanOoIee sICHbIE 00pa3Ilbl IPUMEHEHUSI HAYYHOTO
MeTO/1a TIO3HaHMUs, T.€. CIIoco0a MOTy4YeHHs JOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakownel, ¢puznka — 310
MpeIMET, KOTOPBIN HapsAIy C APYTUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JI0JDKEH JAaTh HIKOJIbHUKAM
IIpe/iCTaBIeHUE 00 YBJIEKATEIbHOCTH HAyYHOT'O UCCIIEI0BAHUS U PaJOCTU CAaMOCTOSITEILHOTO OTKPBITUS

HOBOT'O 3HAHU.

OpnHa 13 rIaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHus B CTPYKType 001ero oopa3oBaHus COCTOUT B
(GopMHPOBAaHNUN €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U MHTEpECa K HayKe y OCHOBHOM Macchl 00y4aroLuxcs,
KOTOpBIE B JaJIbHEWIIEM OyIyT 3aHATHI B CaMbIX pa3HO o0pa3HbIX cdepax aesrenbHocTu. Ho He meHee
BaYKHOM 3a/1a4ueil ABJIETCS BBISIBICHHUE U MIOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH 17151 IPOAOJIKEHUS
o0pa3zoBaHMs U AajbHENIIEH TpodecCHOHAIBHOM IS TEbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHbIX
UCCIIEIOBAaHUM U CO3JaHUM HOBBIX Te€XHOJOTHHA. COrIaCHO MPUHATOMY B MEXIYHAPOJAHOM COOOIECTBE
ornpezeneHuto, EcrecTBeHHOHay4YHas IPaMOTHOCTh — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHUMaTh aKTUBHYIO TPak-
JAHCKYIO MO3UIINIO 110 O0IIECTBEHHO 3HAYMMBbIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKAMMU, U €TI0
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HieIMU. HaydyHOrpaMOTHBIN YeTOBEK CTPEMUTCS
y4acTBOBaTh B apr'yMEHTUPOBAHHOM OOCYKIEHUU MPOOIeM, OTHOCSAILIMXCS K €CTECTBEHHBIM HAyKaM U
TEXHOJIOTHUSIM, YTO TPEOYET OT HEro CIAEAYIOUIMX KOMIIETEHTHOCTEH:

— HAY4HO 00BACHATH SIBJICHUA,
— OIICHUBATh U ITIOHUMATh 0COOEHHOCTH HAY4YHOT'O UCCIICAOBAHMI,
— HHTCPHNPETUPOBATH JAaHHBIC U UCIIOJIbB30BATh HAYUYHBIC NOKA3aTCIbCTBA AJIA IMOJTYUYCHUS BEIBOIOB.

N3yuenue ¢pu3nku criocoOHO BHECTH eIl BKIaA B OPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4YaIOLIHXCS.

HEJIA U3YYEHUA YYEBHOI'O ITPEJIMETA «®U3UKA»

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00111eTr0 00pa3oBaHus onpezeneHs! B Konuenmmu
npernoiaBaHus yueoHoro npenmMera «®dusnka» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoii @eneparui,
peaTn3yoIIX OCHOBHBIE 001Ie00pa3oBaTeIbHbIE MPOTPaMMBbI, YTBEpKIEHHOU perenneM Komrernn
MunncrepcTBa npocsernienus: Poccuiickoit @eneparun, mpotokou ot 3 aekadpst 2019 r. Ne [TK4BH.

[enu nzydenus Gu3mKu:

— npuoOpeTeHre NHTepeca U CTpeMIICHHS 00YyUYaIOIIMXCs K HAYYHOMY U3YUEHUIO MTPUPO/IHI,
pa3BUTHE UX UHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

— pa3BUTHUE NPEJCTABICHUN O HAYYHOM METO/ie TO3HAHUS U (POPMHUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHONICHHUS K OKPYKAIOLIUM SIBJICHUSIM;



— (opmupoBaHre HAyIHOTO MUPOBO33PEHHS KaK pe3yabTaTa U3y4eHNsI OCHOB CTPOCHHUS MaTepHH U
(byHAaMEHTATBHBIX 3aKOHOB (PU3UKH;

— QopMupoBaHUE IPEICTABICHUMA O POIH (PU3KKH IS pa3BUTHS IPYTHUX €CTECTBEHHBIX HAyK, TEXHUKH
1 TEXHOJIOTHi;

— pa3BUTHUE NPECTABICHUN 0 BOBMOXKHBIX cepax Oynyiiel mpohecCHOHaTbHOMN e TENbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JajbHeieMy 00y4eHHIO B 3TOM HalpaBICHHH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUs 00€CTICUNBACTCS PEIICHUEM
CIIeTYIOIINX 3a/1a4:

— IpUOOpeTeHne 3HaHUH O AUCKPETHOM CTPOCHHUHU BEUIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
JJICKTPUYECKUX, MATHUTHBIX YU KBAHTOBBIX SIBIICHUSAX;

— TpUOOpeTeHrne YMEHUI ONMUCHIBATh U OOBICHATH (PU3MUECKUE SBJICHUS C UCIIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOIA0B PCUICHHUA HpOCTefIHII/IX paC‘léTHHX 3aJa4 C UCII0JIb30BaHHUECM (1)I/I3I/I‘I€CKI/IX
MO[[GJIef/'I, TBOPYCCKUX U MMPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4;

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paTopHHe pa6OTLI n
OKCIICPUMCHTAJIBHBIC HCCJICAOBAHUS C UCITOJIb30BAHUCM HU3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE IPUEMOB PadOTHI ¢ HHPOpMAITHEH PU3NIECKOTO COIepIKaHus, BKIIt0Yask HHPOPMAITUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKHU; aHAIHU3 U KPUTUYIECKOE OIICHUBaHUE HH(DOpMaIuy;

— 3HAKOMCTBO cO cepamu MpodeccruoHalbHOM 1eATeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha TIOCTHKEHUSAX (PU3NUECKONU HAYKHU.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIVTIAHE

B cootBerctBun ¢ @I'OC OO0 (Pusuka spusercs 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero odpaszoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT U3ydyeHue GU3nKu Ha 6a30BOM ypOBHE B 8
Kiacce B 00béMe 68 dacoB 1o 2 yaca B HEIEIIO.



COJAEP)KAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBbie ABJIEHUS

OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOEHMs BellecTBa. Macca U pa3mepsl
aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopnenu TBEPOTO, KUAKOTO U TA3000pa3HOT0 COCTOSTHUH BemecTBa. Kpucrammueckue u amopHbIC Tena.
OOBsiCHEHUE CBOMCTB ra30B, )KUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KHHETUYECKOM
teopur. CMauynBaHNUE U KaNWUISPHBIC sIBJICHUS. TemioBoe paciuiupeHue u cxaTue.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBEO TEIJIOBOTO JBUKEHUSI YACTHULL.

Buytpennss sueprust CiocoObl U3BMEHEHUS! BHYTPEHHEH SHEprUuu: TEIUIoNepeaada u COBEPIICHUE padOoThl.
Buasl Tenionepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonudecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTh BEeIIECTBa. TeMI000MEeH U TETIOBOE PaBHOBECHE.
VYpaBHenue TeroBoro 6ananca. [InaBnenue u oTBepAeBaHie KPUCTANIMYECKUX BEIIECTB. Y IeibHAas
teruiora miaeneHus. [lapoodpazosanue u konnencanus. Mcnapenne (MC). Kunenue. Y nenbHas Teminora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KHIICHUS OT aTMOC(EpPHOTo AaBJIeHUs. BiiaKkHOCTh BO3TyXa.

DHeprus TOIMBa. Y ebHas TeIIOTa CrOpaHusl.

[Tpuntumnber padoTs! TeroBbiX aurareneii. KIT/] remmoBoro asurarens. TenaoBbie ABUTATEH U 3aIIATA
okpyxaromeit cpensl (MC). 3akoH coxpaHeHUs U PEeBpallleHus: YHEPTHH B TEIUIOBLIX mporeccax (MC).

Hemoncmpayuu

1. HaGmonenne OpOyHOBCKOTO ABUKEHUS

2. Habmonenue muddysun

3. HabOuroienue sIBJICHU CMAaYUBAHUS U KAITMJUIAPHBIX SIBJICHUN
4. HabmroieHHe TETJIOBOTO PACITUPEHUS TEI

5. 3meHeHue naBieHus ra3a npu u3MEeHEeHHH 00bEMa 1 HarpEeBaHUU W OXJTKICHHUH
6. [IpaBwiia U3MEPEHUS TEMIIEPATYPHI

7. Bunsl Temionepenaun

8. OxutaxxieHre TP COBEPIICHUH PaOOTHI

9. HarpeBaHnue npu coBepilieHuH padOThl BHEIIHUMU CHIIAMU
10. CpaBHeHUe TETIOEMKOCTEN pa3TNYHBIX BEUIECTB

11. HabGnronenue KumneHus

12 .HaGumroieHre MOCTOSTHCTBA TEMIIEPATYPHI TIPH TIJIaBICHUH
13. Mojienu TeI0OBbIX ABATATENIEH

Jlabopamopusie pabomul u onvimot

1. OmnbIThI 10 OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYIISIPHOTO PUTSHKEHUS

2. OTBITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MITH caxapa

3. OTBITH 0 HAOTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI

4. OmnpeneneHue 1aBieHUs BO3AyXa B OaJIOHE INpHUIa

5. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHUS BO3/1yXa OT ero 00bEMa U HarpeBaHus MU
OXJIAXKICHUS

6. IIpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JITTMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TEMIIEPATYPbI

7. HaGmoieHre n3MeHeHUs BHYTPEHHEH HEPruy Tella B pe3yJsibTaTe Terionepeiaud U paboTsl BHEITHUX
cui

8. UccnenoBanue sSBJICHUS TEIUIOOOMEHA TPU CMELIMBAHUN XOJIOHOW M ropsiueii BOAbI

9. OmnpeneneHne KOJMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MPH TEIUIOOOMEHE C HarpeThIM
METAJNINYECKUM LIWJINHAPOM



10. Onpenenenue yaeapHON TEINIOEMKOCTH BEIECTBA
11. UccnemoBanue mporiecca UCIapeHus

12. OnpeneneHrie OTHOCUTENLHOM BIQYKHOCTH BO3/1yXa
13. OnpeneneHue yaenbHON TEIUIOTHI TIJIABICHUS JIbJIA

Pazjnen 2. DnekTpuyecKue 1 MArHUTHBIE SIBJIEHUSA

Dnektpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaoB. BzaumoneiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBMCHUMOCTb CHJIbI B3aUMOJICHCTBHSA 3apsKEHHBIX TEJl OT BEJTMUMHBI 3aPsI0B U PACCTOSIHUS MEXY TeJIaMHu).

Onextpudeckoe nose. Hanps:k€HHOCTB 3eKkTprudeckoro noiis. [IpuHuun cynepno3uuum 31eKTpUIecKux
roJiek (Ha KaueCTBEHHOM ypPOBHE).

Hocurenu snexrpuueckux 3apsaoB. DIeMeHTapHbIN AieKTpudeckuil 3apaa. Ctpoenue aroma. [IpoBogHuku
U AUBJIEKTPUKHU. 3aKOH COXPaHEHUS IEKTPUUIECKOTO 3aps/a.

ONeKTpUYECKUil TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOr0 TOKA. ICTOUHMKH OCTOSHHOIO TOKA.
JleicTBUSI 3IEKTPUUECKOr0 TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUUYECKHI TOK B KUIAKOCTIX
U rasax.

Onexrpuueckas nens. Cuia Toka. DJIeKTpudeckoe HanpsbkeHne. CopoTUBIICHUE IPOBOJHUKA. Y IETIbHOE
COIIPOTHBIIEHUE BellecTBa. 3akoH Oma Ju1s yyactka nenu. [locienoBarenbHoe U napauienbHOE COEUHEHHE
IIPOBOJHUKOB.

Pabota u MoiHOCTh A5eKTpruyecKoro Toka. 3akoH Jlxoyns— JleHua. DnekTpuyeckue Henu U NoTpeOduTenn
3JIeKTpUUecKoi 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIE MarHuThHL. B3anMonencTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOe mnosie. MarauTHoe Iosie
3emJIu ¥ ero 3HaueHue /IS J)KU3HU Ha 3emie. OnbIT DpcTena. MarHuTHoOE 110Jie 3JIEKTPUYECKOrO TOKA.
[IpumeHeHue NeKTPOMarHuToB B TEXHUKE. J[efiCTBUE MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM.
ONEeKTpOABUTaTENb IOCTOSTHHOTO TOKA. VICII0JIb30BaHNE DIIEKTPOIBUraTeNIel B TEXHUUECKUX YCTPOMCTBAaX U
Ha TPaHCIOpTe.

OnbiTel @apajes. SIBneHue aneKTpoMarHuTHo! MHYKIMU. [IpaBuiio Jlenna. Dnekrporeneparop. CrocoOsl
MOJTyYEeHHUS HIIEKTPUUECKON IHEPTUHU. DIIEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOUHUKAX SHEPIHH.

Hemoncmpayuu

DNeKTpU3aIus Tel

JIBa posia 3IeKTpUUECKUX 3apsSA0B U B3aUMO/IEUCTBUE 3apsKEHHBIX Tel
VY CTpoiCTBO U JAEHCTBHE AIEKTPOCKONA

DneKTpocTaTHuecKast UHAYKIINS

3aKOH COXpaHEHHUs NEKTPUUECKUX 3apsI0B

[TpoBOTHUKY U AUIITEKTPUKHU

MonenupoBaHue CUIIOBBIX JTUHUI 3JEKTPUUECKOTO MO

HcTOYHMKH TOCTOSIHHOTO TOKa

© oo NN E

JleficTBHSI 2EKTPUYECKOTO TOKA

[EEN
o

. SJ'ICKTpI/I‘-ICCKI/Iﬁ TOK B XXUJKOCTH

[EEY
[EEY

. "'a30BbIi1 pa3psig

[EEN
N

. I/ISMCpCHI/IC CHJIbI TOKAa aMIICPMETPOM

[EEN
w

. I/ISMCpCHI/IC QJICKTPHUYCCKOI'0 HAIPSKCHUA BOJIBTMETPOM

[EEN
IS

. Peoctar u mara3uun COHpOTI/IBJ'ICHI/Iﬁ

[EEN
ol

. BzanMoielicTBue MOCTOSHHBIX MAarHUTOB

16. MoaenupoBanre HEBO3MOXKHOCTH pa3ieJICHUs MOJIFOCOB MaruuTa 17.
MoaenvpoBaHrue MarHUTHBIX TTOJICH MOCTOSTHHBIX MarHUTOB

18. OnmwiT Dpcrena



19. MaruuTtHOeE 10JIe TOKa. DJIEKTPOMAarHuT

20. [leficTBHME MarHUTHOTO TOJISI HA TPOBOAHHUK C TOKOM

21 DneKTpoABUTaTENb MOCTOSHHOTO TOKA

22. VccnenoBaHue SBICHUSI DJICKTPOMArHUTHOW UHYKITUN

23. OnbiTel Dapanes

24. 3aBUCUMOCTb HAIPABIICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBEHUS
25. DIIeKTpOTreHepaTop MOCTOSHHOTO TOKA

Jlabopamopnwvie pabomot u onvimol

OnbIThI 110 HAOMIOACHUIO NEKTPU3ALNU TEJT UHAYKIMEH U MPU COTPUKOCHOBEHUU
HccnenoBanue neicTBUS AIEKTPUYECKOTO MOJI HA IPOBOJHUKH U JUIIEKTPUKU
COopka u mpoBepka paboThI AIEKTPUUYECKOM [IENU MOCTOSTHHOTO TOKa

W3mepenue u peryimpoBaHue CUIIbl TOKA

a b~ wbn e

W3mepenue u peryaupoBaHnue HapsyKEHUs

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YE€PE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOpPE

7. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOIO COPOTUBIICHUS IPOBOJIHUKA OT €r0 JAJIUHBI,
IUIOINAN MONIEPEYHOr0 CEYEHUs U MaTepuaia

8. IIpoBepka mpaBuia CI0KEHUs HANPSHKEHUH MPH MOCIEI0BATEIEHOM COCTMHEHNUH JIBYX PE3HCTOPOB

9. IIpoBepka nmpaBuia AJis CUJIbI TOKA IPU MapajIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Ompenenenne paboOTHI ITEKTPUUECKOTO TOKA, HAYILETO YePE3 PE3UCTOP

11. Onpenenenrie MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIJEIAEMOI Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepes3 JaMIIOUKY, OT HalpsHKeHUs Ha Heil

13. Onpenenenne KIIJl HarpeBaresns

14. ccnenoBaHre MarHUTHOTO B3aMMO/IEHCTBHSI TOCTOSIHHBIX MarHUTOB

15. MI3yueHre MarHuTHOTO TOJIS HOCTOSIHHBIX MarHUTOB ITPH UX 00BETMHEHNUHU U Pa3/IeTIeHUN

16. UccnenoBanue AeHCTBHS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCMOCTD CHJIbI B3aMMO/IEHCTBHS KaTyILIKA C TOKOM U MarHUTa ot
CHJIBI TOKA U HAIPaBJIEHUS TOKA B KaTyIIKE

18. M3yueHne AeiicTBUSI MArHUTHOTO TTOJISl HA TIPOBOHHUK C TOKOM

19. KonctpynpoBanue U u3ydeHue paOOThl 3JIEKTPOABHUraTeNs

20. U3zmepenue KI1J] anekTpoaBurateibHOM ycTaHOBKH

21. OnbITHI IO UCCIEOBAHUIO SIBIEHUS IEKTPOMAarHUTHON MHIYKIIMU: UCCIIEI0OBaHNE U3MEHEHU I
3HAYEHUS U HANPaBJICHUS WHIYKIIMOHHOTO TOKa



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIIPaBJIEHO HA JOCTHKEHUE 00yJYarOIIMMHUCS TUYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS YU€OHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe ¢ocnumanue:
— TIPOSIBIIEHUE HHTEpECca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PU3NUECKOM HAYKH;

— HOEHHOCTHOC OTHOILICHUEC K JOCTHXCHHUAM pOCCHﬁCKHX y‘léHbIX (1)I/ISI/IKOB.

Fpa.m’dancxoe u dyxoeno-ﬂpaecmeennoe eocnumanue.
— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTHUIO B 06Cy)KI[eHI/II/I O6H.[CCTB€HHO-3Ha‘-II/IMBIX N 3THYCCKHX HpO6JI€M,
CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUCM ,Z[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHUEC BAXXHOCTHU MOPAJIbHO-3TUUYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH y‘IéHOFO.

Icmemuueckoe 6ocnumanue:
— BOCIIPHUATHE 3CTETHYECKUX Ka4eCTB (PU3NUECKOI HAyKH: €€ TapMOHHMYHOT'O TIOCTPOCHHUS, CTPOTOCTH,

TOYHOCTH, JAKOHNYHOCTH.

Llennocmu nayunozo nosnanus:
— OCO3HaHME IIEHHOCTU (PU3UYECKOM HayKH KaK MOIHOTO MHCTPYMEHTA O3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHM, BA)KHEUILIEH COCTABIAIOIIEH KYJIbTYPbI;

— Pa3BHUTHUC Haquoﬁ J'IIO603HaTCJ'II>HOCTI/I, HHTCPECA K HCCIIEIOBATEIHLCKOMN JIEeATEILHOCTH.

Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATILHOZ0 01A20NOTIYUUA:
— OCO3HaHME IIEHHOCTU 0€30IacHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
Ba)XHOCTH IPaBUJI 0€30MacHOI0 MOBEJCHUS Ha TPAHCHIOPTE, Ha JOPOrax, C AJIEKTPUUECKUM U TETIJIOBBIM
000py/1I0BaHUEM B JIOMAIIHUX YCIOBHSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa PeQIIEKCHH, IPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IpaBa y

JPYyroro 4ejaoBeKa.

Tpyoosoe éocnumanue:
— aKTHUBHOE y4acTH€ B PEIIEHUHU MPAaKTUUECKUX 33/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJa, Kpas)
TEXHOJOTMYECKON M COIMaIbHOM HalPaBIEHHOCTH, TPEOYIOIINX B TOM UKCIIE U GU3NYECKUX 3HAHMIA;

— MHTEpeC K NMPaKTUYECKOMY H3YyUeHHIO MpOoQeccuid, CBA3aHHBIX ¢ (PUBUKOM.

JKonozuueckoe 6ocnumanue:
— OpHUEHTaIUs Ha IpUMEHeHHe (PU3NUECKUX 3HAHUH JUIs peleHus 3a/1a4 B 00JIaCTH OKpYy Karo1en
cpenbl, INIAHUPOBAHHUS ITOCTYNKOB M OLIEHKU MX BO3MOJKHBIX ITOCJIEICTBHUM JIJI1 OKPYXKAIOIIEH CPENIbL;

— OCO3HAaHHE TI00aTBHOTO XapaKTepa 3KOJOTHYCCKUX HpO6JICM u HYTCI>'I HX PpCIICHUA.

Aoanmayusa odyuaroue2oca K USMEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPU BHITIOJHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3UUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;
— TOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AeATEIbHOCTD;

— TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYTHUPOBATh UACH, MOHATHS,



TUNOTE3bl O (PU3NYECKUX OOBEKTaX U SBJICHUSIX;

— OCO3HaHHE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

— TUIAHUPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIONIb30BaHNneM (PU3NYEeCKUX 3HAHWH;

— OIICHKA CBOMX JICHCTBUII ¢ y4ETOM BIUSHUS Ha OKPYXKAIOUIYIO CPEy, BO3MOKHBIX TTI00ATBHBIX

MIOCJICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbI
YHuBepcaabHbIC TO3HABATEIbHBIC JEHCTBUS
ba3zoevie nozuueckue oeticmeusi:
— BBIABJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJIICHUN);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINK, OCHOBAHUS Il 00OOIICHUS U CPAaBHEHUS;
— BBIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTaX, TaHHBIX U HAOIIOACHUSX,
OTHOCSIIUXCS K PU3HUECKUM SIBJICHUSM;
— BBIABJIATH HpI/ILII/IHHO-CJIeI[CTBeHHBIe CBs3H HpI/I I/IByIIeHI/H/I (1)I/I3I/I‘-ICCKI/IX ﬂBHeHI/Iﬁ nu HpOIIGCCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTHUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHH, BEIIBUTATh
TUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I'~I€CKI/IX BCJIMYHH,
— CaMOCTOSITENIbHO BBIOUPATH CIIOCO0 perieHus yueOHoM pusnueckoit 3aqaun (CpaBHEHNE HECKOIBKIX
BapI/IaHTOB peHIeHI/DI, BI)I60p HaI/I6OJICC IIoAXOaAIICIO C y‘IéTOM CaMOCTOSTCIIBHO BBIACJICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:
— HCTOJIB30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT IMO3HAHUS;
— TPOBOAMTH IO CAMOCTOATEIHHO COCTABIIEHHOMY TIaHY OMBIT, HECTIOKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HeOOBIIIOE HCCe0BaHNe (PU3UUECKOTO SBICHHUS;
— OILICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH HH(POPMAIIHIO, TIOJYUYEHHYIO B X0J1€ UCCIICIOBAHMS
WJIM SKCIIEPUMEHTA;
— CaMOCTOSITENBHO (POPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICOBAHNUS;
— MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee Pa3BUTHE (PU3NUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmayueii:
— TPUMEHSTH Pa3JIMYHbIe METObl, HHCTPYMEHTHI U 3aIpOCHI IIPH MTOMCKE U 0TOOpe MHPOPMALIUU UITH
JAHHBIX C YUETOM MpPEAJIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;
— aHaJIM3UPOBaATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALINIO PA3TUYHBIX BUJIOB U (HOpM
IPEeCTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (GOpPMY IPEACTaBICHN HHPOPMALUU U WILTIOCTPUPOBATh

pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, AUarpaMMaMi, HHOH rpaduKoi 1 1X KOMOMHALIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHUKAaTHBHBIC ,Z[efICTBPIH



Obwenue:

— B XO0Ie O0CYXXJIeHUs YIeOHOTO MaTepuala, pe3yJbTaToB Ja0OpaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI IO CYHICCTBY O6CY)I(,Z[3_CMOI>'I TEMbI U BBICKA3bIBATh UJCHU, HAICIICHHBIC HA PCIICHUC 3aa4l U
nojiep>kaHue 01aroxenaTeaIbHOCTH OOIICHHS,

— COIIOCTABJISITh CBOU CYXACHHUS C CY>KICHUSIMH IPYTUX YYaCTHUKOB JHallora, OOHapyKUBATh
pas3nyre U CXOJICTBO MO3ULIMHI; BIpaXkKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABISATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
MCCJIeIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpPYyOHUUECMB0):

— TIOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON M WHIUBUYAIBHOW PaOOThI IPH PEIICHUN
KOHKPETHOU (pU3UIECKOM TTPOOIIEMBI;

— [NPUHHUMATh LOCJINU COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATH I[GI\/JICTBI/UI no €€ JOCTHXKCHUIO:

pacupeaciisaTb poJju, 06CY)KI[3TL MMpoLECChl U PE3YJIbTATHL COBMECTHOM pa6OTbI; O606H_IaTB MHCHUA
HECKOJIBKHUX Jnoz[eﬁ;

— BBIIIOJHATH CBOKO 4aCThb pa6OTbI, AOCTHUT'asA KaUCCTBCHHOT'O PE3yJibTaTa IO CBOEMY HAIIPABJIICHUIO U
KOOpAUHUDPYA CBOU ,HeﬁCTBHH C ApYruMH YJICHAMU KOMAHbI;

— OICHUBATh KAa4CCTBO CBOCT'O BKJIaJa B O6HII/II71 IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIILHO
C(l)OpMy.]'H/IpOBaHHBIM Y4aCTHHUKaMHA BSaHMOHeﬁCTBHH.

yHI/IBepcaHBHHC PCryJIATUBHBIC JeUCTBUS

Camoopzauusauu}l:

— BBISBJIATH MPOOTIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUIX, TPEOYIOMINX TS perieHus (PU3nIecKux
3HAHHI;

— OPHEHTUPOBATHCA B PA3IMYHBIX MOJX0AaX MPUHATHUS peIleHUH (MHIUBUyaIbHOE, IPUHATHE
pelLIeHHs B IpyIie, NIPUHITHE PelIeHui Ipymnmnoi);

— CaMOCTOSITEIIbHO COCTABIIATh AJITOPUTM pEIICHUs (PU3NUECKON 3aJauu WM [IJIaHa UCCIIEI0BaHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh MpeaiaracMble
BapUaHThl PEIICHUH;

— JenaTth BIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghnexcus):
— JaBaTb aACKBATHYIO OLICHKY CUTyalluH U NpCjiarathb 1jiaH eé U3MCHCHHUA,

— OOBSACHATH MPUYUHBI TOCTHKEHUS (HETOCTHXKEHUS) PE3YJIbTaTOB AEATEIbHOCTH, JaBaTh OLIEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTB KOPPEKTUBEI B ACATCIbHOCTD (B TOM YHCJIE B XO/I BBITTOJTHCHHUA (1)I/I3I/ILIeCKOFO HUCCiIcaJ0BaHUs
NN npoeKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaAHOBJICHHBIX OI_I_II/I60K,
BO3HHUKIIIHNX pr,Z[HOCTeI\/'I;

— OILICHUBATh COOTBETCTBUE PE3y/IbTATA IICTH U YCIOBHUSIM.
DmoyuonanvHlil uHMENIEKM:

— CTaBUTh ce0s HAa MECTO JIPYroro 4eiaoBeKa B X0Jie CIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.



Ipunamue cedsn u opy2ux:

— MpHU3HABaTh CBOE MPABO Ha OLIMOKY MPH pElIeHUH (PU3NUECKUX 3a]a4 WK B YTBEPKICHUSIX Ha
Hay4HbIE TEMBI M TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATDI

[IpenmeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMHUPOBAHHOCTD y 00Y4YaIOIINUXCA
YMCHMM:

— MHCIIOJB30BaTh MOHATH: Macca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHE U aMOpP(HBIE Tella, HACBILIEHHbIM U HEHACHI -
LICHHBIN [1ap, BIaXXKHOCTh BO3/1yXa; TEMIIEPATYpa, BHYTPEHHSIS SJHEPrUs, TEIUIOBOM JBUTATEINb;
9JIEMEHTAPHBIN JIEKTPUUECKUM 3apsAll, JIEKTPUUECKOE 110JI€, IPOBOAHUKHU U TUIIEKTPUKH, TOCTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE TI0JIE;

— pasjinvdaThb ABJICHUA (TGHHOBOG pacmnpeHI/Ie/cn(aTHe, TCILIOoIICpEeaada, TCIIJIOBOC PaBHOBECUC,
CMAUMBAaHUC, KAITUWJIIAPHBIC ABJICHUA, HCIIAPCHUC, KOHACHCAIK, IIJIABJICHUEC, KPUCTAJUIU3allusl
(OTBep,I[CBaHI/Ie), KHUIICHHC, TCILJIOIICPCaada (TeHJ’IOHpOBO,I[HOCTB, KOHBCKI U, I/I3J'Iy‘IeHI/IC); QJICKTpHU3al A
TCII, B3aHUMO/CHCTBHC 3apAa0B, JICHUCTBUSA QJICKTPHUYCCKOI'0 TOKA, KOPOTKOC 3aMbIKaHHC, B3aHUMOJCHUCTBIE
Mar"HuToB, JIEHCTBUE MAarHUTHOTO I10JIS Ha IMPOBOAHUK C TOKOM, SJICKTpOMArnuTHas I/IHI[YKIII/IFI) 10 OIIn -
CaAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/IIIGCK06
SBJICHHUC,

— pacro3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3UUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
¢uznyecKue sBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSYKEHUE U KalWJUISIPHBIE SIBJICHUS B IPUPOJIE,
KpUCTAJUIBI B IpUpoJe, u3nydenne ConHia, 3aMmep3aHue BoJO0EMOB, MOpPCKHE Opu3bl, 00pa3oBaHne
pOChl, TyMaHa, Hesl, CHETa; JIEKTPUUYECKHE SIBIIEHUS B aTMOoc(epe, dJEeKTPUUECTBO KUBBIX OpPraHU3MOB;
MarHuTHOE I10JIe 3eMIIH, Apei( MO0 COB, pOJIb MATHUTHOTO MOJIS 171 )KU3HU Ha 3eMJle, MOJISIPHOE CHU-
SIHUE; IIPU 3TOM ME€PEBOIUTH MPAKTUUYECKYIO 331a4y B YUeOHYI0, BBIJIENIATH CYILIECTBEHHbIE
CBOMCTBa/MpU3HAKU (PUBNYECKUX SIBICHU;

— OIIUCBIBAaTh U3yUYECHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONb3Ys (pU3nUecKre BeTUUUHbBI
(TemmnepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMUYECTBO TEIJIOTHI, YAeIbHAasl TEIIOEMKOCTh BELIECTBA,
yJleNIbHasl TEIJI0Ta IIaBJICHUs, yelbHas TeII0Ta 1apooOpa3oBaHus, yelbHas TEIIOTa CTOPaHHUS
TOIJINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIIOBOM MAalllMHbI, OTHOCUTENbHAs BIa)KHOCTh BO3/1yXa,
INEKTPUYECKUH 3apsill, CUJIA TOKA, dJIEKTPUUECKOE HAIIPSHKEHHE, CONTPOTUBIIEHUE POBOIHUKA, YIECIBHOE
COIIPOTHUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTb JIEKTPHUUECKOTO TOKA); IPU ONMUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3NUECKHI CMBICI UCTOIb3YEMbIX BEIMUMH, 0003HAYCHUS U €AMHUIIBI PU3NUECKUX
BEJIMYMH, HAXOAUThH (JOPMYJIbL, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUMHY C APYTUMHU BEIMUYNHAMU,
CTPOUTH TpapUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

— XapaKTepu3oBaThb CBOICTBa TECII, (bHBI/I‘IeCKI/Ie SABJICHUSA U MIPOUCCCHI, UCITOJIB3YSA OCHOBHBIC
ITOJIOKCHHU A MOHCKyanpHO-KHHeTHLIeCKOﬁ TCOPHUU CTPOCHUA BCUICCTBA, IPUHIUIT CYIICPIIO3ULTUN moJieit
(Ha Ka4€CTBCHHOM ypOBHe), 3dKOH COXpaHCHUA 3apsaia, 3aKOH Owma JJId ydacCTKa [ICIHU, 3aKOH I[)Koyﬂil -
.HCHI_Ia, 3aKOH COXpaHCHUA SHCPTHUU, ITPU 3TOM NaBATh CJIIOBCCHYIO (I)OpMYHHpOBKy 3aKOHa M 3aIIMChIBATb
€0 MaTCMAaTUYCCKOC BBIPAKCHUC,

— 00BACHATH (PU3MYECKUE TIPOLECCH M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BSC-
HeHHe U3 | - 2 JOTHYECKUX IIaroB ¢ onopoit Ha 1 - 2 u3y4eHHBIX CBOKWCTBA (PU3NUYECKHUX SBICHHM,
bu3nYeCKnX 3aKOHOB WJIM 3aKOHOMEPHOCTEM; peliaTh pacuéTHbIE 3a]Jauu B 2 - 3 IEHCTBUS, UCTIONb3YS



3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHSI 3a/1aun
3aMMCBIBaTh KPATKOE YCIOBHE, BBISBIIATH HEAOCTATOK NAHHBIX JUIS PEIICHUS 3a7aui, BEIOUPATh 3aKOHBI
U GOpMyJIbI, HEOOXOAUMBIE TS €€ PElLICHHUs, TPOBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
(GU3U4ECKOil BETMUUHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUIUTD IIPHU ITOMOIIH (1)I/ISI/ILIGCKI/IX MECTOOB; UCIIOJIb3Ys
OIMHUCAaHUC UCCIICAOBAHMs, BBIACIIATE IIPOBCPACMOC ITPCATIOIO0KCHNUE, OLICHUBATD IMTPAaBHUJIBHOCTDL IMOPAAKA
MMPOBCACHUA UCCIICAO0BaHNUsA, ACJIaTh BBIBOIBI;

— MPOBOAUTH ONBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUIN WU GU3NIECKUX CBONCTB Tell
(KanwIIsipHbIE SIBICHUS, 3aBUCUMOCTD JTaBJICHHSI BO3/IyXa OT €ro 00bEMa, TeMIlepaTypbl; CKOPOCTH MPO-
1[ecca OCThIBAHUS/HATPEBAHMSI IPU U3ITYUSHUU OT LIBETA U3JTy4aroei/moromaoieil HoBepXHOCTH;
CKOpPOCTb MCHIIaPEHUs BOJBI OT TEMIIEPATYPHI JKUAKOCTU U IUIOLIAAU €€ TIOBEPXHOCTH; DJICKTPU3ALIUA TE
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3apsA10B; B3AaUMOJEHCTBUE TOCTOSIHHBIX MarHUTOB, BU3YaJIM3aLlUs
MAarHUTHBIX ITOJIEW ITOCTOSIHHBIX MarHUTOB; AEMCTBUS MarHUTHOTO I10JI1 HA IIPOBOJIHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUTATEINS TOCTOSHHOTO TOKa): (OpMYyIUPOBAThH
IIPOBEPSiEMbIE IIPEII0N0KEHNS, COOMPATh YCTAHOBKY U3 IIPEJIOKEHHOTO0 000PYA0OBaHNUS; OIIUCHIBAThH
XOJ1 ObITa U (POPMYITHPOBATH BHIBOJIBI,

— BBIIOJJHATD IIPAMBIC U3MCPCHUA TCMIICPATYPhI, OTHOCHUTEIBFHOU BIIAXKHOCTH BO31yXa, CUJIbl TOKA,
HaIpsKCHUA C UCIIOJIb30BAHHEM aHAJIOT'OBBIX HpI/I60pOB U JaTYHNKOB (I)I/I?»I/I‘IGCKI/IX BCIIMYHH, CPABHHUBATb
PE3yJIbTAaThL H3MepeHHI>'I C y‘léTOM SaﬂaHHOﬁ a0COJIFOTHOM MMOTPCIIHOCTH;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (pr3nuecKol BEIMYUHBI OT JPYroi ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHUBIIEHHUS POBOJIHUKA OT €r0 JUIMHBI,
IJIOIIAY TIOTIEPEYHOT0 CEYEHMS U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA IIPOBOJIHMKA; CUJIbI TOKA,
UYIIEro Yepe3 NIPOBOJHUK, OT HANPSKEHNs HAa IPOBOJHUKE; UCCIIETOBAHNE IIOCIIEIOBATEIBHOIO U I1a-
paJuIeIbHOIO COEIMHEHHH TPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIIEAYs MPEATI0KEHHOMY IUIaHy, GUKCUPOBATh Pe3yNbTaThl MOTYYECHHON
3aBUCHUMOCTH B BUJI€ TaOJUIl U TpapUKOB, 1€7aTh BHIBOIBI 110 pe3yJIbTaTaM HUCCIIEI0OBAHUS;

— MPOBOAUTH KOCBEHHbIE U3MepEeHUs (PU3NUECKUX BEIUUMH (yaelbHas TEIMII0EMKOCTh BEIIECTBA,
COTNPOTHUBIIEHUE MPOBOJIHUKA, pa0OTa U MOILIIHOCTb AMEKTPUUYECKOT0 TOKA): TUIAaHUPOBATh U3MEPEHMUS,
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CJIEIYs MPEAJIOKEHHON MHCTPYKIINH, U BBIUYUCIISITD
3HAYCHUE BEIIMYHHBIL;

— coOmrofaTh npaBuiia TEXHUKM 0€30IaCHOCTH MpH padoTe ¢ 1ab0paTopHBIM 000PYI0BaHUEM;

— XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHHUECKUX YCTPOUCTB C OMOPOi
Ha MX OMHCaHUs (B TOM YHCIIE: CHCTeMa OTOIUICHUS TJOMOB, TUTPOMETp, TapoBasi TypOuHa, aMmrepMerp,
BOJILTMETP, CYETUUK IIEKTPUUECKON SHEPTUH, DIEKTPOOCBETUTENbHBIEC TPHOOPHI, HarpeBaTeIbHBIC
AIIEKTPOTPUOOPHI (TIPUMEPHI), FTCKTPUICCKUEC TPEAOXPAHUTENH; DIIEKTPOMATHUT, dJIEKTPOIBUTATEIhb
MOCTOSTHHOTO TOKA), MCIIOJIh3Ys 3HAHUSI O CBOMCTBAX (DU3UYECKUX SIBIICHUN U HEOOXOUMbIC
bu3nIecKue 3aKOHOMEPHOCTH;

— Ppacio3HaBaTh MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIBHLIC HpI/I60pBI 10 CX€MaM 1
CXCMAaTUYHBIM pUCYHKaAM ()KHHKOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMCTP, TUT'POMETP, IBUT'ATCIIb
BHYTPCHHCTO CrOpaHus, 3JICKTPOCKOII, peOCTaT); COCTaBJISITh CXEMBI JJICKTPUICCKUX LIeIei ¢
IMMOCJICA0OBATCIIBHBIM U ITapaJIJICIbHBIM COCIUHCHHUEM 3JICMCHTOB, pa3jindyasad YCIOBHBIC 0003HaUYCHUSA
OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ;

— TPUBOJIUTH IPUMEPHI/HAXOIUTh HH(OPMAIIHUIO O IPUMEPAX MPAKTUYECKOTO HCIIOIB30BAHMS



bu3HYECKUX 3HAHWI B IOBCETHEBHOM JKU3HHU I 00ecTieueHus: O€30IMacHOCTH P OOpaIIeHHH ¢ TTPrUOo-
paMu ¥ TEXHUYECKUMH YCTPONCTBaAMU, COXpAaHEHHS 370POBBS M COOIIOICHUS HOPM 3KOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPELE;

— OCYIIECTBIISATh MOUCK HHPOPMAIH PU3NIECKOTO CoepKanus B ceTu MIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIYyTEM CpaBHEHUS JOMOIHUTEIBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIIHIO,
KOTOpas SIBJISIETCS IPOTUBOPEYUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI HAyYHO-TIOMYJISPHYIO JTUTEPaTypy (PU3n4ecKoro
coJlepKaHusl, CIIPaBOYHbIC MaTepHalIbl, peCypchl ceTH MIHTepHET; BiIaeTh npuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIEC MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEHHsI, 0000111as HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPIKAHMS, B TOM YHCIIE TyOINYHO MPEACTABIISATH PE3YIIbTAThI
IPOEKTHON MJIM UCCIIEIOBATEIBCKOM JICSITEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIIOIB30BATh N3Y4CHHBIN
NOHSATUIHBIN armapaT Kypca GU3HUKH, COMPOBOXKAATH BBICTYIUICHUE TPE3EHTAINCH;

— TIpY BBIIIOJHEHUU YYEOHBIX MMPOEKTOB U UCCIEIOBAHUN (PU3NIECKUX MPOLIECCOB PACIPEACTIATH
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMHU, CJIEIUTh 32 BBIIIOJHEHUEM IJIaHa
NeHCcTBUM M KOPPEKTHPOBATH €r0, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B I€ATEIbHOCTD TPYIIIbI;
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHL.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HanmeHoBaHue pa3sjesioB Kosnuecrso yacos Hara Buasl gesiTeIbHOCTH Bujasl, popmbr DJIeKTpOHHbIE (HH(pPOBLIE)
n/n | ¥ TeM NPOrpaMMbl u3ydeHust KOHTPOJIsSA o0pa3zoBaTe/bHbIE Pecypchl
BCET0 | KOHTPOJIbHBIE | MPAKTHYECKHE
paboTsl padoTsI
Pasznen 1. TenioBble ABJIEHAS
1.1. | Ctpoenue u cBoiicTBa 7 0 0 05.09.2022 | HabmroaeHue U HHTEPIPETALHsl ONBITOB, CBUICTEIbCTBYIOMUX 00 aTOMHO-- VerHblit onpoc; 1. denepainbHblil HEHTP HHOPMALIMOHHO-
BelllecTBa 26.09.2022 | MONEKyIIpHOM CTPOSHHH BEIIECTBA: OIBITH C PACTBOPCHHEM Pa3IHUYHBIX ITucsMenHbIi obOpazoBaTenbHbIX pecypcos (PLIMOP)

BEILECTB B BOJIE; KOHTpOJIb; http://eor.edu.ru
Pemienne 3aa4 0 OLCHNBAHMIO KOJIMYECTBA aTOMOB WM MOJIEKYI B efuHuIe | TecTHpoBaHHe; 2. Enunast Koiekuust nipoBbIX

00bEMa BEIIECTBA;

OObsicHeHHEe OPOYHOBCKOTO ABHIKEHUS, SABICHUS IUDQY3HUN PasInIuil MEKIy
HIMH Ha OCHOBE MOJIOKEHHIT MOJIEKYJIIPHO-KHHETHIECKOH TEOPHH CTPOCHHS
BEIIIECTBA,;

OOBsICHEHHE OCHOBHBIX Pa3IN4Hil B CTPOCHHUH I'a30B, KUAKOCTEH M TBEPIBIX TEI
C HCIOJIB30BAaHUEM MONIOKECHUI MOJEKYIIPHOKHHETHYECKOI TEOPHH CTPOCHMUS
BELIECTBA,;

IIpoBeaeHHE OIBITOB 10 BHIPALIMBAHUIO KPUCTAIUIOB NOBAPECHHOH COMM I
caxapa;

IIpoBeaeHue 1 0OBACHEHHE OIBITOB, AEMOHCTPUPYIOIINX KANHILIAPHBIC SBICHUS
U SBJICHUE CMaYMBaHUsL;

OOBsICHEHHE PONH KAMWLIAPHBIX SBICHUIN IS OCTYIUICHHS BOJBI B OPraHH3M
pactenuii (MC — Guonorus);

Haburoenue, nposesicHie U 0OBSICHEHHE ONBITOB M0 HAGIOACHHUIO TEIUIOBOrO
PpaCIIMPEHHs Ta30B, KHAKOCTEH U TBEPABIX TEl;

OO6bsicHeHHE COXpaHeHHs 00bEMa TBEPIBIX Te, TEKYYECTH KHUAKOCTH (B TOM
YHCIIe, PA3HULB! B TEKYYECTH JUIS PAa3HBIX XKHAKOCTEH), HaBICHNUS ra3a;
IIpoBeaeHHE OIBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh JABICHUS BO3yXa OT
ero 00bEMa 1 HarpeBaHUs WIN OXJIAXACHHS,H X O0OBICHEHHE HA OCHOBE aTOMHO
-MOJIEKYJISIPHOTO YUCHNS;

AHanu3 MpaKkTHYECKUX CUTYalLlHi, CBA3aHHBIX CO CBOMCTBaMH ra3oB,
JKUJKOCTEN U TBEPABIX TEII,

obpasoBaTenbHbIX pecypeos http://school-
collection.edu.ru;

3.POII https://resh.edu.ru/

4. 1lIxonbHBIH TOpPTAT
http://www.portalschool.ru

5. Hay4Ho-Tiomy IspHBL
(bu3MKOMaTEeMaTHUECKUH JKypHAI U1
IIKOJIbHUKOB U CTYICHTOB «KBanTt»
http://www.kvant.info

6. KoHcTpykTop TecToB
https://onlinetestpad.com/



http://eor.edu.ru/
http://school-/
http://www.portalschool.ru/
http://www.kvant.info/

1.2. | TensoBble NpoUeccH
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28.09.2022
14.12.2022

O60cHOBaHNE IIPaBHI H3MEPEHHS TEMIIEPATYPbI;

CpaBHEHHE PA3IMUHBIX CIIOCOO0B M3MEPEHHS H LKAl TeMIIEPaTyphl;
Habmonienue 1 00bsCHEHHE OMBITOB, JJEMOHCTPHPYIOIINX H3MEHEHHE
BHYTpPEHHE} DHEpruu Tela B pe3ynbTaTe TEIUIONepeaaul H padOoThl BHEITHUX
CHIL;

Hab6umonesne 1 00bsCHEHHE OMBITOB, 00CYKICHHE MPAKTHISCKUX CHTYALHi,
JIeMOHCTPUPYIOIUX Pa3INIHbIe BUbI TEIUIONEPEJaul: TeIUIONPOBOLHOCT,
KOHBEKIIHIO, U3IIy4YCHHUE;

HccnenoBanue sBICHHS TEIIOOOMEHA IIPH CMENINBAHKUH XOJIOJHON M ropsyeii
BOJIBI;

HaburoieHuie yCTaHOBIIGHHS TEIUIOBOrO PAaBHOBECHS MEXJLy ropsueii u
XOJIOJIHOI BOZIOH;

Onpezenexue (M3MEpEHNE) KOJIMYECTBA TEIUIOTHI, OJYYEHHOIO BOJOH HpH
TEIIOOOMEHE C HarPeThIM METAIUTHYECKUM [IHITHHIPOM;

Onpenenenue (M3MepeHne) yaeNbHOH TEINIOEMKOCTH BELIECTBA;

Pemrenne 3a1a4, CBA3aHHBIX C BHIYUCICHHEM KOINYECTBA TEIIOTHI U
TEIUIOEMKOCTH TIPH TEII000MEHE;

AHanu3 CUTyaluii MPaKTUYECKOT0 UCIIONB30BAHMS TEIIOBBIX CBOICTB
BEILECTB ¥ MATCPHAJIOB, HAIPUMEP B LENIX IHEProcOe PeKCHNUs:
TEIUION30JIAIHS, YHEProcOeperarolye KpbIii, TePMOAKKYMYJIATOPHL H T. [1.;
Hab6umonieHne sBNeHNH MCHIapeHNs 1 KOHEHCALH;

HccnenoBanue mpouecca UCIApeHns pa3iu4HbIX KUIKOCTEH;

OObsiCHEHHE SBICHUIT UCTIAPEHUS U KOHJICHCALMU HA OCHOBE aTOMHO--
MOJIEKYJIIPHOTO YYEHHS;

HabntoneHue u 00bsACHEHHE MPOLIECCa KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH
TEMIIEPAaTypbl KUICHHs OT JABJICHNUS;

Onpenenenue (M3MEpeHHE) OTHOCUTENBHON BIQXKHOCTH BO3IyXa;
HaburoneHue mporecca IIaBiIeHNs KPUCTAUINYECKOTO BEIIECTBA, HAIPUMED
JIbJa;

CpaBHEHHe NPOLECCOB IUIABICHAS KPHCTALTHYECKHX Te U Pa3MATYeHHs U
HarpeBaHUH aMOP(HEIX Tel;

Onpenenenue (M3MEpeHUE) YIEIbHON TEIUIOTHI TUIaBieHus jbjaa. OObsicHeHUE
SIBJICHUII [IaBICHN U KPUCTAJLUIM3AIMH HA OCHOBE aTOMHO-MOJICKYIIIPHOTO
YUEHHS;

Pemenne 3aj1a4, CBA3aHHBIX C BEIYHCICHHEM KOJIMYECTBA TEIUIOTHI B
Tnpoleccax TeIIONepeAayy NPy IUIABICHUN U KPUCTAJUH3AIUH, HCTIAPCHUH
KOH/ICHCALIWH;

AHamM3 CUTyaluil MPaKTHIeCKOTrO NPUMEHEHHS SBICHUIT IUTaBICHUS U
KPHCTAJUTH3ALNH, HAIPHMep, ITONyYeHNe CBEPXIHUCTEIX MaTepHajoB, COIeBas
TpernKa u Jp.;

AHanu3 paboTsl H 00BSCHEHNE IPHHIAINA JeHCTBHS TEIUIOBOTO JABUTATEIS;
BrIuncnenne kKoandecTBa TEIUIOTHI, BEIAEISIONIErocs P CrOPaHUH
pa3nmu4HbIX BUAOB ToruBa, U K11/ nurarens;

VYcTHI ompoc;
IInceMeHHbIH
KOHTPOJIb;
Konrponbnas
pabora;
IIpakTnueckas
pabora;
TectupoBanue;
CamoolieHka ¢
HCIOJIb30BAHUEMK
O1IeHOYHOI0
JIMCTaY;

1. GenepanbHbli HEeHTP HHGOPMALIOHHO-
obOpasoBaTenbHbIX pecypcos (PLIMOP)
http://eor.edu.ru

2. Enunast komexuus quQpoBbIX
obpasoBatenbHbIX pecypeos http://school-
collection.edu.ru;

3.POII https://resh.edu.ru/

4. IllxonbHSBIH MOpPTaN
http://www.portalschool.ru

5. Hay4Ho-TIOmy IApHBIi
(u3MKOMaTEMAaTHYECKHI XKYpHAI [t
IIKOJNBHUKOB H CTyIeHTOB «KBaHT)»
http://lwww.kvant.info

6. KoHCTpyKTOp TECTOB
https://onlinetestpad.com/

Hroro no pazzueny
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Paznen 2. 3HeKTpl/l‘lecKMe H MAarHuTHBIC SIBJICHUSA



http://eor.edu.ru/
http://school-/
http://www.portalschool.ru/
http://www.kvant.info/

2.1. | DnekTpHUecKUe 3apsbl. 7 19.12.2022 | Habmnronenue 1 OpOBEACHHE OMBITOB MO dIEKTPH3ALMH TeI IPU VYcTHI ompoc; 1. GenepanbHbli HEeHTP HHGOPMALIOHHO-
3apskeHHBIE TeJla U HX 16.01.2023 | conmpuKOCHOBEHUH W MHIYKLHCH; IucsmenHbIi obOpasoBaTenbHbIX pecypcos (PLIMOP)
B3auMoJeiicTBHe Habmonenne 1 00bsCHeHNE B3aNMO/CHCTBUS OXHOUMEHHO U PAa3HOUMEHHO KOHTPOJIb; http://eor.edu.ru

3apSKCHHBIX TElT; TecrupoBanue; 2. Enunast Koiekuust nipoBbIX
OO6BsICHEHHE MPUHIMNA ACHCTBHS IEKTPOCKOIIA; CaMoo1eHKa ¢ obpasoBatenbHEIX pecypcos http://school-
OObsICHEHHUE SIBICHUI SJIEKTPU3ALKMH [IPH CONPHKOCHOBEHUH TeJl U MHIYKIHMEi ¢ | ucronb3oBanuem« | collection.edu.ru;
HCIIOJIb30BAHUEM 3HAHUH O HOCHTEIISX JJIEKTPHYECKHX 3aps/I0B B BEIIECTBE; OueHoYHOro 3.PDII https://resh.edu.ru/
Pacno3HaBaHue u 00bsICHEHHE SBJICHUI JIEKTPU3ALMKU B IOBCEAHEBHOM XKU3HY; | JIMCTaY; 4. lkonbHbIi TOPTaN
Haburozesue u 00bsCHEHHE ONBITOB, HIUTIOCTPUPYIOIIUX 3aKOH COXPaHEHHs! http://www.portalschool.ru
3JIEKTPUYECKOr0 3apsa; 5. Hay4Ho-momynspHslii
HabutozieHue OIBITOB 110 MOJCINPOBAHUIO CHIIOBBIX JIMHUH 3JEKTPUIECKOTO (u3MKOMaTEMAaTHYECKHI XKYpHAI [t
OJIST; IIKOJNBHUKOB H CTyeHTOB «KBaHT)
HccnenoBanue A€HCTBHS NEKTPHIESCKOTO MO HA IPOBOAHUKU U http://lwww.kvant.info
JIMDJIEKTPHUKY; 6. Koncrpykrop TectoB
https://onlinetestpad.com/

2.2. | TlocTOSIHHBIIH 20 18.01.2023 | Habunro[ieHue pa3InyHbIX BUAOB JCHCTBHUS HJIEKTPUYECKOTO TOKA K VYeruslit onpoc; 1. OenepalbHbIi HEHTP HHPOPMALIMOHHO-
3JIEKTPHYCCKHIi TOK 05.04.2023 | oOHapyxeHHe 3TUX BHOB ISHCTBHS B IIOBCEAHEBHOMN JKU3HH; ITucsMenHbIi oOpazoBaTenbHbIX pecypcoB (PLIMOP)

CG6OopKa 1 UCTIBITAHUE JIIEKTPHUYECKON LENH TIOCTOSHHOTO TOKA; KOHTpOJIb; http://eor.edu.ru

V3mMepeHne CHIIbl TOKa aMIIepMETPOM; KourponbHas 2. EnuHast kosuiekuust tupoBbIX
V3MepeHne 3JeKTPHYECKOr0 HAMPSKEHHs BOJIBTMETPOM; pabora; obpasoBatenbHbIX pecypeos http://school-
IIpoBeneHue u 0OBACHEHHE OINBITOB, AEMOHCTPUPYIOLIMX 3aBUCHMOCTD TpakTryeckas collection.edu.ru;

3JIEKTPUYECKOTO COMPOTUBIIEHHS IPOBOHKMKA OT €ro JIMHBI, IUIOLIAIN pabora; 3.PDII https://resh.edu.ru/

TIONEePEeYHOro CCYCHUs M MaTepHaa; TecrupoBaHue; 4. I1IKoMbHBIN HOpTaN

HccneoBanye 3aBUCMMOCTH CHJIBI TOKA, POTEKAKOIIETO Yepe3 Pe3nucTop, OT CaMoo1IeHKa C http://www.portalschool.ru
COIPOTHBJICHHUS PE3UCTOPA U HANPSIKECHUSHA PE3UCTOPE; ucnonb3oBaHueM« | 5. Hay4Ho-nomysspHblit

TIpoBepka mpaBuia CIOXEHUS HANPSKEHUH HPU TIOCIEA0BATEIBHOM OLeHo4HOro (bu3uKOMaTeMaTHUECKUH JKypHAI U
COCIMHEHNHN JBYX PE3HCTOPOB; JIHCTaY; IIKOJIBHUKOB ¥ CTyeHTOB «KBaHT)

IIpoBepka mpaBuia A7 CHIBI TOKA NIPH Napallle]bHOM COeJHHEHUH
PE3UCTOPOB;

Pemenue 3aa4 ¢ ucronb3oBaHueM 3akoHa Oma u Gopmy pacuéra
9IEKTPHYECKOTO CONPOTUBICHHUS MPHU TOCNET0BATEILHOM U MapajlIeIbHOM
COSMHEHNH NPOBOJHUKOB;

Omnpenenenue paboTHI HMEKTPHIECKOTO TOKA, MPOTEKAIOIIETO Yepe3 Pe3ncTop;
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 JJAMIIOUKY OT HAIpPSDKEHHS Ha
Hell;

Onpenenenne KI1J] narpesarens;

OObsicHeHHe YCTPOICTBA M MPUHIMIA JEHCTBHS JOMAIIHUX
9IeKTPOHATPEeBATENbHBIX IPHOOPOB;

OOBsicHEHHE IPHYMH KOPOTKOTO 3aMBIKAHHS W NPHHIMIA JEHCTBAS IIaBKHX
MIpe0XpaHuTENeH;

Pemenne 3aau ¢ ncnons3oBanueM 3akoHa Jxoyns—IJlenua;

Hab6uroieHne BO3HUKHOBEHHUS JIEKTPHYECKOTO TOKA B JKHIKOCTH;

http://lwww.kvant.info
6. KoHcTpykTOp TECTOB
https://onlinetestpad.com/



http://eor.edu.ru/
http://school-/
http://www.portalschool.ru/
http://www.kvant.info/
http://eor.edu.ru/
http://school-/
http://www.portalschool.ru/
http://www.kvant.info/

2.3. | MaruuTHble IBJICHAS 6 10.04.2023 | UccnenoBanue MarHUTHOTO B3aUMOJCHCTBHS IIOCTOSHHBIX MAarHUTOB; VYcTHI ompoc; 1. GenepanbHbli HEeHTP HHGOPMALIOHHO-
26.04.2023 | M3yuyeHne MarHUTHOTO TMOJIS IIOCTOSHHBIX MAarHUTOB MPU HX OOBbEIUHCHUH H Konrponbhas obOpasoBaTenbHbIX pecypcoB (OLIMOP)
pasziesneHuy; pabora; http://eor.edu.ru
IIpoBesieHNE ONBITOB 10 BH3YAIN3aLUH MOJIS OCTOSHHBIX MAarHHTOB; IpakTnueckas 2. Enunast Koiekuust nipoBbIX
U3yueHne sBICHNS HAMAarHWYNBAHMS BEICCTBA; pabora; obpasoBatenbHEIX pecypcos http://school-
UccrnenoBaHue JEHCTBHS MEKTPHYECKOr0 TOKA HA MATHHTHYIO CTPEIKY; TecrupoBanue; collection.edu.ru;
[IpoBeieHUE OMBITOB, IEMOHCTPUPYIOLINX 3aBUCHUMOCTh CHIIBI 3.POII https:/iresh.edu.ru/
B3aHMOJICHCTBHS KaTyIIKH C TOKOM M MAarHUTa OT CHJIBI M HANPABJICHHUS TOKA B 4. I1IKoMbHBIN OpTaN
KaTyIlKe; http://www.portalschool.ru
AHau3 CUTyalHil MPaKTHIECKOr0 IPUMEHEHHs JIEKTPOMATHUTOB (B OBITOBBIX 5. Hay4Ho-momynspHslii
TEXHHYECKUX YCTPOHCTBAX, NPOMBIIIICHHOCTH, MEIUIINHE); (u3MKOMaTEMAaTHYECKHI XKYpHAI [t
W3yyenue feficTBUS MarHUTHOTO T10JIs HA TIPOBOJHHUK C TOKOM; IIKOJNBHUKOB H CTyIeHTOB «KBaHT)»
U3yyenue feiicTBHSA SJIEKTPOBUTATEIIs; http://www.kvant.info
W3mepenne KIIJI anexrposBuratebHON yCTaHOBKH; 6. Koncrpykrop tectoB
PacroznaBanue 1 aHANH3 Pa3TUYHBIX IPHMEHEHUH dIEKTPOABHTaTeNneH https://onlinetestpad.com/
(TpaHcIOpT, OBITOBBIE YCTPOICTBA U 1P.);
2.4. | DnekTpOMarHUTHAs 4 03.05.2023 | OnbITHI [0 UCCIICAOBAHUIO SBICHUS 3IEKTPOMArHUTHOH MHIYKIUH: Yeruslit onpoc; 1. OepepalbHbIi HEHTP HHPOPMALIMOHHO-
HHIYKIHUSA 17.05.2023 | uccnenoBanue H3MEHEHUH 3HAUCHHS U HATIPABICHHS WHIYKLHOHHOTO TOKA, TectupoBanue; obpasoBaTenbHbIX pecypcoB (PIIOP)
http://eor.edu.ru
2. Ennnast koyuteKnust uQpoBIX
o0OpasoBaTelbHbIX pecypcos http://school-
collection.edu.ru;
3.POII https:/iresh.edu.ru/
4. 1lIxonbHBIH TIOpPTAT
http://www.portalschool.ru
5. HayuHo-nomysipHbIit
(pM3MKOMaTEMaTHIECKHI XKypHAT IS
IIKOJIBHUKOB ¥ CTyeHTOB «KBaHT)
http://www.kvant.info
6. Konctpykrop tectoB
https://onlinetestpad.com/
Uroro mo pasneny 37
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB | 68

I1O0 ITPOI'PAMME
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http://school-/
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http://www.kvant.info/
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http://www.kvant.info/

ITOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosaunyectBo yacos Hara Bunel, popmbl
n/m U3YYeHHUsl | KOHTPOJIsI
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | OcHoBHBIE TOTOKEHUS 1 0 0 05.09.2022 | YcrHsIit ompoc;

MOJICKYJISIPHO-
KUHETHYECKOU TCOPUHU
CTPOCHHUSI BEILIECTBA.
OnbITHL, TOATBEPKIAFOIINE

ocHOBHbIE nTosokeHuss MKT.

2. | Mouenu TBéporo, xuakoro |1 0 0 07.09.2022 | YcrHsI# ompoc;
¥ ra3o0 Opa3HOTro
COCTOSIHUH BEIECTBA

3. | Kpucrammueckue u 1 0 0 12.09.2022 | Verasiit onpoc;
amopdHbIie TBEPIBIC TEIA TectupoBanue;

4. | OObsACcHEHHE CBOWCTB Tra3oB, |1 0 0 14.09.2022 | Ycrasiii omnpoc;
YKHJIKOCTEH U TBEP/BIX TEJ Ha CamoorieHka ¢
OCHOBE TOJIOKCHHU HCIIOJIb30BaHHEM
MKT. «O1eHovHOr0

JIMCTaY;

5. | CmauuBanwue u 1 0 0 19.09.2022 | YcrtHBIit ompoc;
KalMUTPHBIC SABJICHUS

6. | TemoBoe pacumpeHue u 1 0 0 21.09.2022 | YcTHblii ompoc;
CKaTHE

7. | OGoGIIAOIIHiA YPOK 110 1 0 0 26.09.2022 | TectupoBaHue;
teme "CTpoeHHe 1 CBOKCTBA
BelecTna”

8. | Temmeparypa. CBsi3b 1 0 0 28.09.2022 | YcTHsIi ompoc;
TEMIIEpPaTypPhl CO CKOPOCTHIO
TETUIOBOTO JIBHIKCHHUSI
YaCTHII.

9. | BHyTpeHHss SHEpIUs. 1 0 0 03.10.2022 | Ycrnwiit onpoc;
CniocoObl U3MEHEHUS CamoorneHka ¢
BHYTPCHHEH SHEPTHH: UCIIOJIb30BaHHEM
TeruIonepeavya u «O1EeHOYHOTO
COBepIIeHHE PAOOTHI. JUCTaY;

10. | Buzsl Termonepeiaun: 1 0 0 05.10.2022 | YcTHBIi ompoc;

TCILIOIIPOBOJHOCTD,
KOHBCKI M, U3JIYUCHHUC.




11.

KoanuecTBO TEILIOTHI.
VY nenbHag TEMII0EMKOCTD
BEIIIECTBA

10.10.2022

YeTHBIN 01Ipoc;
IInceMeHHEbIit
KOHTPOJIb;

12.

TenmooOMeH U TEIII0OBOE
paBHOBecHE. YpaBHEHHUE
TEILIOBOIrO Oajlanca

12.10.2022

YeTHBIN 01poc;

13. | JTaGoparopuast paGora Nel 17.10.2022 | ITpaxktuueckas
"UccnenoBanue sBiICHUS pabora;
TETII000MEHa pU
CMEIIMBAaHUU XOJOAHON U
ropsiueit BozbI"

14. | JTaboparopuast pabota Ne2 19.10.2022 | IIpakTrueckas
"OnpeneneHue yaenbHOu pabora;
TEII0EMKOCTH BelecTBa"

15. |[InaBnenune u oTBEpAEBaHUE 24.10.2022 | YcrHbli ompoc;

KpUCTAJUINYCCKUX BCUICCTB.

16. | VaenbHag Temaora 26.10.2022 | YeTHbIi onpoc;

TUIABJICHHS Camoorenka ¢
UCIIOJIb30BaHUEM
«O1eHovHOr0
JIHCTaY;

17. | Pemenue 3a1a4 1o teme 07.11.2022 | [TucbMeHHBIIH
"TenmooOmen" KOHTPOJIb;

18. | KonrponbHast paboTa 1o 09.11.2022 | KourponbHas
temaM "HarpeBanue u pabora;
IJIaBJIE€HHE BelecTB"

19. | TTapoo6GpazoBanue u 14.11.2022 | YcTHBIif 0mpoc;

KoHaeHcauus. Mcnapenue

20.

Kunenue. Y nenbHas
TeIuI0Ta napooOpa3zoBaHUs

16.11.2022

Y CTHBIN 01Ipoc;
IIuceMeHHBIH
KOHTPOJIb;

21.

3aBUCHMOCTh TEMIIEPaTyphI
KHTIEHUSI OT aTMOC(EPHOTO
JTABJICHUS

21.11.2022

Y CTHBIN 0IIpoc;

22.

BrnaxnocTs Bo3ayxa.
JlaGoparopHas pabota Ne3
"Onpenenenue
OTHOCHUTEJIBHOM BIAXKHOCTH
BO3aYyXxa"

23.11.2022

[TpakTnueckas
pabora;




23.

DHeprusi TOIUIMBA.
VY nenbHas TEMja0Ta CropaHus

28.11.2022

YCTHBIN 011poc;

24.

[punnumns! paboThl
TemnoBeIX Aurarenaei. KI1J]
TEINIOBOIrO JBUTATENS

30.11.2022

YeTHBIN 0onpoc;
CamooI11eHKa ¢
HCIOJIb30BaHUEM
«O11eHO0YHOT 0
JINCTaY;

25.

TenoBble ABUraTENN U
OXpaHa OKpYKarouien
CpEJBl.

05.12.2022

YcTHbIi onpoc;

26. | 3aKOH COXpaHEHHs U 07.12.2022 | YcrHsiii ompoc;
NPEBPALICHUS SJHEPTUU B [IncemenHbIn
MEXaHHYECKUX U TETUIOBBIX KOHTPOJIb;
nporieccax.

27. | Pemienue 3a1a4 1o TeMe 12.12.2022 | ITucsMeHHbIH
"TerioBble siBICHUSA". KOHTPOJIb;

28. | KonrpoubHas paboTa 1o 14.12.2022 | KonrposnbsHast
teme "TermnoBele sBieHus" pabora;

29. | DnekTpu3arys Tel. 19.12.2022 | YcTHBI# 01poc;
Bzaumoneiicteue

3apPsIKCHHBIX TCII.

30. | 3akon Kynona. Pemenne 21.12.2022 | TTucsMeHHbIIH
3aja4 Ha 3akoH Kynona. KOHTPOJIb;
31. | DnekTpuueckoe moie. 26.12.2022 | YcTHBIH o1poc;

[IpuHuun cynepno3uuuu
3JIEKTPUYECKUX TOJIEH.

32.

Hocwurenu snexktpudeckux
3apsi/IoB. 3aKOH COXPAaHEHUSI
ANEKTPUUYECKOTO 3apsiia

28.12.2022

YeTHBIN 0onpoc;
TI1ceMeHHbBIN
KOHTPOJIb;

33.

Crpoenue aToma

09.01.2023

CaMoolieHKa ¢
HCIOJIL30BaHUEM
«O11eHOYHOT 0
JINCTaY;

34.

[TpoBOHUKY 1
JTUAIEKTPUKH.

11.01.2023

YcTHBI o1poc;

35.

O06o06mmarmuil ypox 1o
TeMe "DIeKTpUYECKUe
3apsabl. 3apsUKEHHBIE Tena U
HUX B3auMoacucTBue"

16.01.2023

TectupoBanue;




36.

DNEKTPUYECKUN TOK.
VYcioBus CylecTBOBaHUS
IIEKTPUYECKOTO TOKA.

M cToUHUKHN OCTOSIHHOTO
TOKA.

18.01.2023

YCTHBIN 011poc;

37.

JIefiCTBHS DIIEKTPUYECKOTO
TOKa. DJIEKTPUYECKUI TOK B
KUAKOCTSAX U razax.

23.01.2023

YcTHBIN 01poc;

38. | DnekTpudeckas nemnb 25.01.2023 | Ycraslii ompoc;
CamoolieHKa ¢
HCIOJIb30BAaHHEM
«O11€HOYHOTO
JTUCTAY;
39. | Cuna Toxa. 30.01.2023 | YcrtHslit onpoc;
40. | JTaboparopuast paGoTta Ne4 01.02.2023 | [TpakTuueckas
"U3mepenue u pabora;
pEeryiaupoBaHHe CUJIbI TOKA"
41. | Dnexkrpuyeckoe 06.02.2023 | YcrHsI# ompoc;
HaNpsOKEHUE.
42. | ConporusiieHue 08.02.2023 | Ycrublii ompoc;

IIPOBOJIHUKA. Y IETIbHOE
COIIPOTHBIICHUE BEILIECTBA.

TectupoBanue;

43.

3akon OMa Ji1s1 ydacTka

13.02.2023

YcTHBIN o1poc;

Lenu ITnceMeHHBIH
KOHTPOJIb;

44. | TlocnenoBarenbHOE 15.02.2023 | YcTHBI# onpoc;
COCMHEHHUE TIPOBOTHIKOB.

45. | JTaboparopHas pabota Ne5 20.02.2023 | TTpakTudeckast
"IIpoBepka mpaBuiia pabora;
CJI0KEHHSI HAIIPSKEHUI TIPH
MIOCJIEIOBATEITHHOM
COCIMHEHUH JIBYX
pe3ucropon"

46. | [TapaienbHOE COeTMHEHHE 22.02.2023 | YcTHBIi ompoc;
IPOBOTHUKOB.

47. | JlTaboparopHas pabota 27.02.2023 | ITpaktrueckast
Ne6"I1IpoBepka npaBumna Jist pabora;

CHWJIBI TOKA MPHU
napamuiC/IbHOM COCAUHCHUN
pe3uctopos"




48. | Pemenue 3a1a4 o TeMam 01.03.2023 | [TucbMeHHBIH
"Cuua Toka, HarpsiKeHUe, KOHTPOJIb;
COMPOTHUBIIEHUE, 3aKOH OMa
JUTS y9acTKa 1ely,

COCMHEHUS TPOBOAHUKOB"

49. | KonrposnbHas pabora mo 06.03.2023 | KonrpoubHas
teme "Cuiia ToKa, pabora;
HapsDKEHUe,

COIPOTHUBIIEHUE, 3aKOH OMa
JUISL y4acTKa Ly,
COCMHEHUS TPOBOAHUKOB"

50. | PaGoTa 1 MOIIIHOCTH 13.03.2023 | YcrHblii ompoc;
AIEKTPUYECKOTO TOKA.

51. | JJaGopartopHas pabora Ne7 15.03.2023 | ITpakTuueckas
"Onpenenenue padbOTH U pabora;
MOIIIHOCTH JIEKTPHUIECKOTO
ToKa"

52. | 3akon J[xoymsi—JIenma 20.03.2023 | YcrHsI# ompoc;

53. | DnekTponpoBoaKa U 22.03.2023 | CamooreHka ¢
noTpeduTenu MCIOJIb30BaHUEM
ANEKTPUUYECKON SHEPTUU B «O1eHOoYHOTO
onITy. KopoTkoe JTUCTaY;
3aMbIKaHUE.

54. | Pemenue 3a1a4 1o Temam 03.04.2023 | [TucbMeHHBIH
"PaboTa 1 MOIIHOCTH TOKA, KOHTpOJIb;
3akoH Jlxoyns-Jlenmna"

55. | KoutpossHas paboTa 1o 05.04.2023 | KonrponbHas
teme "PaboTa 1 MOIIHOCTH pabora;

TOKa, 3aK0H [xoynsa-Jlenma"
56. | [TocTosTHHBIC MAaTHHUTEI. 10.04.2023 | YcTHBIH omIpoCc;

BzaumoerictBue
HOCTOSHHBIX MarHuTOB.

S7.

MaruantHoe noiae. OnbpIT
Opcrena. MarHuTHoe nojue
3eMIIU U ero 3HauYeHHe JJIs
JKH3HH Ha 3eMiie

12.04.2023

YcTHBI onpoc;
CaMoolieHKa ¢
HCIOJIH30BaHUEM
«O1neHo4YHoro
JINCTA;




58. | MaruurtHoe nosie 1 1 17.04.2023 | [IpakTryeckas
JIIEKTPUIECKOTO TOKA. pabora;
JlaGoparopHas padota Ne8
"UccnenoBanue
3aBUCHMOCTH CHJIBI
B3aMMO/ICHCTBHUS KaTyIIKH C
TOKOM U MarHMTa OT CHJIBI
TOKa ¥ HaIPaBJICHHUS TOKA B
KaTymike"

59. | MeiictBue marauraoro monst |1 1 19.04.2023 | [TpakTryeckas
Ha IPOBOJHUK C TOKOM. pabora;
DIIEeKTPOABUTATEb.

JlaGopaTtopHnast pabota Ne9
"KoHcTpyupoBanue u
U3y4deHue paboThl
3jeKTpoaBurarens”

60. | KIII snekrpoasuraresis. 1 0 24.04.2023 | [TucsMeHHBII
Pewenne 3anau. KOHTpOJIb;

61. | KourponbHas paboTa 1o 1 0 26.04.2023 | KouTposbHas
TeMme "MaraHutHsbie siBiIeHUS" pabora;

62. | Onbiter Dapajest. Ssnenne |1 0 03.05.2023 | YcTHBIit onpoc;
3JIEKTPOMArHUTHOM
UHIYKIUH.

63. | [IpaBuio Jlenna. 1 0 10.05.2023 | YcTHBI# onpoc;

64. | DnexTporeHepaTop. 1 0 15.05.2023 | YcTHBI# onpoc;
CrniocoOsl nonydeHus
JJIEKTPUYECKON SHEPTHH.

65. | DexTpocTaHuK Ha 1 0 17.05.2023 | Versiit onpoc;
BO300HOBIISIEMBIX TectupoBanue;
UCTOYHUKAX YHEPTUH.

66. | PesepBHOE Bpems 1 0 22.05.2023 | YcTHBIH onpoc;

67. | PesepBHOE Bpems 1 0 24.05.2023 | YcTHBIH o1poc;

68. | PesepBHOE Bpems 1 0 29.05.2023 | YcrHbli ompoc;
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

®dusuka 8 kmacc/Ileppimkuna A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemieHue;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA

YMK: k yueObuuky A.B.Ilepoiukun. @usnka 7 - 9 knaccel

Y4eOHO-METOANYECKUI KOMIUIEKC Hapsily ¢ yUEOHMKOM COCTABIISIOT:

®dusuka. Pabouas TeTpanp. 8 kinacc (aBropsl KacksinoB B.A., JImutpuea B.® u Xannanona T.A.);
®dusuka. Tectsl. 8 kimace (aBropel H. K. Xannanos, T. A. XanHaHOBa);

Odwusuka. J{unakruaeckue matepuaisl. 8 kiacc (aBropsl Lllaxmarosa B.B., Illedep O.P.);

®dwusuka. COopHUK BOompocoB u 3an1ad. § kimacce (aBTopsl Mapon A.E., Mapos E.A., [To3oiickuii C.B.);
®wusuka. Jluarnoctuyeckue padotsl. 8 kinace (aBropsl B. B. [llaxmarosa, O. P. edep);

®usuka. CaMoCTOsATENbHBIC M KOHTPOJbHBIE PaboThl. 8 Kiacc (aBTopsl A. E. Mapon, E. A. Mapon);
®uzuka. OnopHbIe KOHCIEKTH U Pa3HOYpPOBHEBHIE 3a/1anus. 8§ kiacc (aBTop Mapon E.A.)

Co6opauk 3aga4 no gusuke. 7-9 knaccol (M3garenscTBo «OK3aMeH»)

[Teppimkun A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. ®enepanbHbiil HEHTP HHPOPMAIIMOHHO-00pa3oBaTebHbIX pecypcos (PLIMOP) http://eor.edu.ru
2. Enunas kosuiekius udpoBsix 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru;
3.PDIII https://resh.edu.ru/

4. Ulxonbuelii moptan http://www.portalschool.ru

5. Koucrpykrop Tectos https://onlinetestpad.com/

6. Hay4yHo-monyisipHbIi (PU3UKO-MaTEeMaTHUYECKUH JKypHAIT TSI IKOJIBHUKOB U CTYJICHTOB
«KBanrr»http://www.kvant.info


http://eor.edu.ru/
http://www.portalschool.ru/
http://www.kvant.info/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOTI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHE

' A naGoparopust
KOMIIIEKTBI COMYyTCTBYIOMIUX AJIEMEHTOB IS IKCTIEPUMEHTOB

OBOPYJOBAHME JIISI IPOBEJIEHUSA JABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUI

' A naGoparopus
KoMIIIEK T COMYyTCTBYIOMIMX 3JIEMEHTOB ISl SKCIIEPUMEHTO



[IOKYMEHT MOAMWCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLLEEOBPA3OBATEJIbHOE 13.06.23 10:28
YYPEXXAEHVE "BOPOBUXUHCKAS CPEJHAS! OBLLEOBPASOBATEJ/IbHASA (MSK)
LLKOJIA" NEPBOMAMNCKOIO PAUOHA, CacoHoBa EneHa AnekceeBHa, [iupektop
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