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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs COCTaBJI€HA
Ha OCHOBE MOJIOKEHUW U TPEOOBAHMI K pe3ysibTaTaM OCBOEHHUsI Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBarenbHO nporpamMmsl, npeactabieHHbix B PI'OC 00O, a takxke ¢
yuéTtoM enepanbHoi pabouelt nmporpaMmbl BocniuTanusi U KoHneniuu npenogaBaHust
yueOHoro npeameta «Dusuka.

Conepxanue mnporpamMmbl 1o  (Qusuke HampaBieHO Ha (GOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOUW T'PAaMOTHOCTHU OOYYaIOIIUXCS W OPraHU3AIUI0 U3y4YeHUs (DU3UKU
Ha JIeSTEILHOCTHOM OCHOBe. B mporpamme mo (usnke y4uTHIBAIOTCS BO3MOXXHOCTH
ydyeOHoro mnpeaMera B peanusanuu tpedboBanuit ®I'OC OOO k mIaHUpyeMbIM
JUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYUYEHHs, a TaKXKe MEKIIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHUs.

[Iporpamma 1o ¢gu3uke ycTaHaBIMBAET paclipejielieHne y4eOHOro marepuana 1o
rogaM oOyuyeHusi (IO KiaccaMm), IMpeayiaraeT MPUMEPHYI0 MOCIIe0BATEIHLHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHA MPEIMETHOIO COAECPKAHUSI U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00yJaroNInuXxcsl.

[Iporpamma no ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

duznka SBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYUYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHHIA,
M3y4aeMbIX XHMHEH, Ouoyorueil, actpoHoMue u (usmveckoi reorpaduieit, BHOCUT
BKJIaJ] B €CTECTBCHHOHAYYHYI0 KapTHHY MHUpPa, MPEIOCTaBIsSET HauOoyiee SCHBIC
oOpa3npl TMPUMEHEHUS HAYYHOT'O METOJa IO3HAaHUSA, TO €CTh CIoco0a MOTydeHUs
JOCTOBEPHBIX 3HAHHUI O MUPE.

OnHa w3 TAaBHBIX 3ada4  (Pu3M4eckoro oOpa3oBaHHMS B CTPYKType OOIIEro
oOpa3oBaHusi COCTOUT B (OPMUPOBAHUU ECTECTBEHHOHAYYHOM TIPAMOTHOCTH U

MHTEpeca K HayKe y 00y4aromnxcs.



N3yuenue ¢usuku Ha 0a30BOM YpPOBHE MpEAIOJiaraeT OBIAJECHUE CIICIYIOIUMHU
KOMIETEHTHOCTSIMU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:
e HAYYHO OOBSICHATH SIBJICHUS;
e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNUS;
e UHTEPIIPETUPOBATH JIAHHBIC U UCTIOJIB30BaTh HAYYHBIE TOKA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.
[enu u3ydenus: Gu3nKu Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs ONpPEeICHBI
B Konnenuuu mnpenomaBanus ydeOHoro mnpeamera «Duszuka» B 00pazoBaTebHBIX
OpraHu3alusiax Poccuiickon Oenepaunu, peanu3yrommux OCHOBHBbIE
oO1eo0pa3oBareyibHble  TPOrpaMMBbl,  YTBEpXKIEHHOW  pemienneM  Kosuteruu
MunuctepcrBa npocsenienusi Poccuiickoit @enepanun (nmpotokon ot 3 nexadps 2019
r. Ne [IK4BH).
Heau usyyeHust GU3NKU:
e IPUOOPETEHNE MHTEpPECa U CTPEMJICHUS OOYUYaIOIIMXCS K HaAyYHOMY HM3YYCHUIO
PUPO/IbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e PA3BUTHE TMPEJCTABICHUI O HAy4YHOM METOJe TO3HAaHUS M (OPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;
e hopMHUpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3yJibTaTa H3yYCHHS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKU;
e hopMHUpOBaHUE TPEJACTABICHUHA O ponu GU3UKA I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;
e Pa3BUTHE TPEJCTABICHUH O BO3MOXKHBIX cepax Oyaymeid npodeccnoHanbHON
JEATeIIbHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K JAIbHEHIIIEMY 00yYCHHIO
B 3TOM HaIlpaBJICHHH.
JlocTkeHne dTUX IeNied mporpaMMbl 1Mo (pu3MKe Ha ypOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHus 00eCTICUNBACTCS PEIICHUEM CIICAYIONIUX 3a/4a4:
e IPUOOpPETEHNE 3HAHUN O JIUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXAaHUUYECKUX,

TCIUIOBLBIX, JICKTPUUYCCKUX, MAIHUTHBIX 1 KBAHTOBBIX SBJICHUAX,



e IPUOOPETEHHE YMEHHM ONUCHIBATh U OOBSACHATH (PU3NYECKUE SIBICHHS C
UCII0JIb30BAaHUEM NOJYYCHHBIX 3HAHUI;

e OCBOCHHME METOJIOB PEILIECHUS MPOCTEHIINX PAacYETHBIX 3aJa4 C UCIOJIb30BAHUEM
(du3znUecKrXx MojieNiel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,

e pa3BUTHE YMEHWU HAOMIOJaTh NPUPOJIHBIC SBICHUS W BBHITOIHITH OIBITHI,
nabopatopHble  pabOTBI M OKCIHEPUMEHTAIIbHBIE  HCCICIOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHME MNPUEMOB paboThl ¢ uHopManueln (U3NUECKOTO COJEp KAHMUS,
BKJIIOYass MH(POPMALIMIO O COBPEMEHHBIX JOCTHXKEHHUSX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHUE HH(POPMAIINH;

¢ 3HAKOMCTBO €O cdepaMu NpOoPEeCcCUOHAIBLHON JesSTENbHOCTH, CBSI3aHHBIMU C
(GU3NKON, M COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMUA Ha JTOCTHKCHHSIX

buznuecKon HayKu.

B cootBercTtBUM ¢ ®PI'OC OOO ¢wusznka sBiseTcss 00s3aTEIBHBIM MIPEAMETOM Ha
yYpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.
Ha n3yuenwne ¢usuku (6a30BbIM YPOBEHB) HA YPOBHE OCHOBHOI'O OOIIIETO

obpaszoBanus B 8 kiacce oTBogutcs 34 vaca (1 yac B HEZCIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

Paznea 6. TeruioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pasmepbl aroMOB U MOJIEKYJ. OIBITH, MNOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS MOJICKYISIPHOKHHETUYECKON TEOPHH.

Mopgenun  TBEpHOrO, IKUAKOTO H  Tra3000pa3HOTO  COCTOSIHUM  BeIeCTBa.
Kpucrannuueckue u amopdusie Tena. OOBsSICHEHHE CBOWCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJOXEHUM MOJEKYJISIPHO-KMHETUYECKOW  TEOPHUH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TeIoBOEe paclIupeHUE U CKATHE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS YACTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpPruu: Terionepeaadya u
coBepiieHne padoTel. Buabl Temsonepenayn:  TEIMIONPOBOIHOCTb, KOHBEKIIHS,
U3IIy4YCHHE.

KonudectBo TemioTel. YnaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TEIIOBOTro OarnaHca. [lmaBrnenune m oTBepaeBaHue
KPUCTAINTMYECKUX BEIIECTB. YenpHas TemoTa IuiaBieHus. [lapooOpasoBanue wu
koHneHcanus. Mcmapenuwe. Kumenwe. VYaenbHas TemioTa mapooOpa3oBaHUS.
3aBHUCUMOCTH TEMIIEPATYPhI KATIEHUS OT aTMOC(HEPHOTO JTaBICHUS.

BrnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPAHUS.

[Tpunuunst padotel TemnoBbix apurareneit KI1/] temmoBoro npurarens. Teriossie
JBUTATENH U 3aIIUTa OKPYXKAIOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TETUIOBBIX ITPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddys3un.

3. HaOmronenue siBeHU cCMauMBaHUS U KaITMJUIIPHBIX SBICHUM.



8.

9.

HaGnroneHue TemioBoro paciiupeHus Tel.

WN3meHenne naBiieHHMs raza NpU U3MEHEHHMM OOBEMa W HArpeBaHUM WU
OXJIQXKJICHUU.

[IpaBuna u3MepeHus: TeMIEPATYpPHI.

Buael Teronepenaym.

OxnaxxaeHue npy COBEPILICHUH PaOOTHI.

HaneBaHI/Ie IMpHu COBCPIICHUUA pa6OTBI BHCIITHUMU CHJIaMU.

10. CpaBHeHI/Ie TEII0EMKOCTEH Pa3JIMYHbIX BCIICCTB.

11. Ha6JIIOIICHI/Ie KHIICHUA.

12. Ha6J'IIO}ICHI/IC IMOCTOAHCTBA TCMIICPATYPHI IIPH IIJIABJICHUU.

13. Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.

2.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbITel MO HAOIIOCHUIO TEIJIOBOTO pPACHIMPEHUS Ta30B, J>KHAKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJIOHE IITTPHUILA.

OMBITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHHUs BO3/IyXa OT €ro 00bhEMa H
HAarpeBaHMs WM OXJIAXKICHUS.

[IpoBepka TUMOTE3bl JTUHEWHOW 3aBUCHMOCTH JIJIMHBI CTOJOWKA >KHIKOCTH B
TEPMOMETPUUIECKOHN TPYOKE OT TeMIIepaTypHhI.

HaGmronennie w3MeHEeHHMs BHYTPEHHEW OHEpPrUM Tella B  pe3yJbTaTe
TEIJIoNepe1aund U pabOThl BHEIIIHUX CHIIL.

UccnenoBanue siBiaeHUs TEIJI000OMEHA MPU CMEMIMBAHUM XOJIOJHOM U ropsiueit
BOJbI.

OnpeneneHue KOIUYECTBA TEIJIOTHI, OJYYEHHOTO BOJOM MPHU TEMI000MEHE C

HarpC€TbiM MCTAJINIMYCCKHUM MUJIWHAPOM.

10. OnpeniesieHne yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. I/ICCJICI[OBaHI/IC mponccca uCIIapCHuA.



12. OnpeiesieHue OTHOCUTENBHON BIIAKHOCTH BO3AYXa.

13. OnpeneseHne yAeIbHON TEMIOTHI IJIABJICHUS JIbJA.

Paznen 7. Jinekrpuyeckne ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. JIBa poaa dIEKTPUUYECKUX 3apsaoB. BzauMmogeiicTBue
3apspKeHHBIX Tell. 3akoH Kynona (3aBUCMMOCTH CHIIBI B3aMMOJICUCTBUS 3apsyKEHHBIX
TE€J OT BEJIMUMHBI 3aPsIZIOB U PACCTOSHUS MEXKTY T€JIaMM ).

Onektpuueckoe mnoje. Hanpsok€HHOCTh  anektpuueckoro mons. [lpuHuun
CYNEPHO3UIMU dEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »snexkrpuyeckux 3aps/ioB. DJEMEHTApPHBIA 3JICKTPUYECKUN 3apsl.
Ctpoenne aroma. IIpoBOAHUKM U AUAIEKTPUKHU. 3aKOH COXPAHEHUS DIJIEKTPUUYECKOTO
3apsja.

DJIEKTPUUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOUHUKHU
MOCTOSTHHOTO TOKa. JIEHCTBUA DJIGKTPHUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHMTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTAX U ra3ax.

OnexkTpuueckasa 1enb. Cuna Toka. DnekTpuyeckoe HampsipkeHue. ConpoTUBIIECHUE
MPOBOJAHUKA. YIEJIBHOE CONPOTUBJIEHHWE BelmiecTBa. 3akoH OMa sl y4yacTKa LIEMH.
ITocnenoBaTenbHOE U MapaLICIbHOE COSTUHEHNE MPOBOIHUKOB.

Pabota w MoOmHOCTH 3NeKTpUyYeckoro Toka. 3akoH JDxoyms—Jlenna.
DNeKTpUUeCcKue e W TOTpeOUTeNTn DJICKTpHUYecKorW 3Heprum B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3anMoAeWCTBUE NOCTOSAHHBIX MAarHUWTOB. MarHuTHOE
nosje. MarauTHoe noJjie 3eMJIM U €ro 3HaueHHe sl >ku3HM Ha 3emuie. OmbIT DpcTesa.
MarnutHoe mnoJsie JIEKTPUYECKOro Toka. [IpuMeHeHue 3JIEeKTPOMArHUTOB B TEXHHKE.
JlelicTBME MarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb TOCTOSHHOTO
ToKa. Mcnosb30BaHHWE JNEKTPOJABUTATENC B TEXHUYECKMX YCTPOWCTBAX MW Ha
TPaHCIIOPTE.

Onbitel @apajnes. SBneHue >3IEKTPOMArHUTHOM uWHAYKUMHU. [IpaBuno JleHma.
Onekrporeneparop. CrocoObl MOMYyUYEeHHUS DJICKTPUUECKON SHEPTrHH. DJIEKTPOCTAHIIUU

Ha BO300HOBIISIEMBIX HCTOYHUKAX OHCPI'UH.



Jemoncmpayuu.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

DIIeKTpU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTudecKass NHIYKIIMS.

3aKOH COXpPaHEHMS AIIEKTPUUYECKHUX 3aPSI0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MonennpoBaHUe CUIOBBIX JUHUN dJIEKTPUUECKOTO TTOJIS.

M cTOYHMKHN OCTOSHHOTO TOKA.

JIeHcTBUSA DIIEKTPUUYECKOTO TOKA.

DNEKTPUUECKU TOK B )KHJIKOCTH.

["a30BbIi pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 31eKTpuyecKoro HarpsKeHHUsI BOJIbTMETPOM.

Peocrar n Mara3uH conpoTHBIECHUI.

B3anmojelicTBue MOCTOSIHHBIX MAarHUTOB.

MogaennpoBaHue HEBO3MOKHOCTH pa3AeIeHUs MOIOCOB MArHUTA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
OnbIT DpcTena.

MarsuTtHoe 1oje Toka. DJIeKTPOMAarHHuT.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUraTelb OCTOSSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

OnbiThl Dapajes.

3aBUCUMOCTh  HAIpaBICHHUS HUHAYKIIMOHHOTO TOKAa OT  YCIOBHM
BO3HMKHOBEHHUS.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

€ro



Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OnbITel MO HAONIOACHUIO  DJICKTPU3AIMU  Ted HUHAYKUHUEW U Tpu
CONPUKOCHOBEHHH.

HUccnenoBanne AEWCTBHUS  DJIEKTPUUYECKOTO IMOJsI HA  IPOBOJHUKU U
JTUDJICKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOM 1IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HaNPsIKEHUS.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, HUIYIIETO 4Yepe3 pe3ucTop, OT
COTNPOTHUBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMNBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JJICKTPUYECKOTO COMPOTUBICHUS
IIPOBOJIHUKA OT €T0 JIJTUHBI, TUIONIAU TOTIEPEYHOr0 CEUCHHS U MaTepurara.
IIpoBepka mpaBHiIa CIIOKEHHUS HANPSXKEHUW TIPU  TOCJIEA0BATEIbHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBuia il CHJIbl TOKa TMPU MAPAJICTBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OrnpenesieHue MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnenoBanune 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO YEpe3 JaMIIOYKy, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJsl MOCTOSIHHBIX MArHUTOB MPU UX OOBEAUHEHUU U
pa3lielieHH .

UccnenoBanue neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSA KATYIIKHU C
TOKOM W MAarHUTa OT CUJIbI TOKA U HAIMPABJICHUS TOKA B KaTYIIIKE.

N3yuenue neicTBUS MarHUTHOTO IOJIsI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydueHue paboThl 3JIEKTPOIBUTATEIS.



20. U3mepenne KIIJI anekTpoaBUraTenbHOM YCTAHOBKH.
21. OnpITBI 1O  HCCIEIOBAHUIO  SABJIECHUSA  DJIEKTPOMATHUTHOW  MHAYKLUU:

HCCJIICA0OBAaHHUC W3MEHCHUM 3HA4YCHUS U HalmpaBJICHUA MHAYKOIWMOHHOTO TOKA.



IIJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOI'PAMMUBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yyenue ¢u3MKyM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHWs HAIPaBIEHO Ha
JOCTUXKEHUE JIMYHOCTHBIX, METANpeIMETHbIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare usydyeHus (Qu3MKd Ha ypOBHE OCHOBHOTO 0OIIETr0 OoOpa3oBaHUs y
oOyyaroierocst 0ynyT chopMUpPOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:

O nposBlieHHE HMHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(bu3nuecKon HayKu;
O EHHOCTHOE OTHOLIEHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;
2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA
O rOTOBHOCTh K aKTMUBHOMY Yy4YacCTHIO B OOCYXKIEHUHU OOILIECTBEHHO 3HAYHMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JIOCTHUKEHUH
[1)76370 478
O OCO3HAaHHME BAXXHOCTU MOPAIbHO-ITUUYECKUX MPUHLUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSA:
O BoCHpUSTHE JCTETUUECKHX KadyecTB (U3MYECKOW HAyKH: €€ TapMOHUYHOTO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 O3HAHMA:
O oco3HaHUE LIEHHOCTU (U3NYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTUN, BAXKHEUIIIEN COCTABIISIONIEH KYJIbTYPHI;
O pa3BuTHE Hay4dHOW JIOOO3HATEIBHOCTH, MHTEpECca K HCCIIEIOBATEIbCKON
NEeSATENbHOCTH;
5) popmupoBaHusi KyJabTYpPbl 310POBbS X SMOLMOHAIBHOI0 0J1AT OOy YU
O oco3HaHME LEHHOCTHM 0Oe3omacHOro oOpa3a KU3HM B  COBPEMEHHOM

TCXHOJIOTHYCCKOM MHPEC, BaAXHOCTH IIPaBHII 0e30ITacHOTO IIOBCACHHUA Ha



TpPaHCIOPTE, HA JOPOrax, C S3JEKTPUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B
JOMAITHUX yCIOBHSIX;

O chopMUpPOBaHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHKE CBOETO MpaBa Ha OLIMOKY U

TaKOI'o e MpaBa y APYyroro YeJaoBeKa;
6) Tpy10BOr0 BOCIMTAHMS

O aKkTUBHOE YydYacTHEe B pCIICHWH MPAKTHUECKUX 3amady (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpraHu3alllK, TOPOoJIa, Kpasi) TEXHOJIOTMYECKON U COLUaIbHON
HAIPABJICHHOCTH, TPEOYIOUIUX B TOM YHUCIIE€ U PU3MUECKUX 3HAHM;

O uHTEpec K NPAaKTUYECKOMY M3YUYEHUIO Mpodeccuid, CBI3aHHBIX C (PU3HUKOM;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

O opueHTalus Ha MPUMEHEeHHE PU3NYECKUX 3HAHUM JJI peuieHus 3a/1a4d B 001acTu
OKpY)KaroIel cpenbl, IUIAaHUPOBAHHS TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX
MOCIICJICTBUM ISl OKPY>KAIOIIEH Cpefbl;

O oco3HaHWe TJIOOATBHOTO XapakTepa HJKOJIOTHUYECKHX TMpodiieM H MyTed Hux
pelIeHHUS;

8) ananTanum Kk M3MEHSAIOMIUMCS YCJIOBHUSIM COIMATIBLHOI U MPUPOTHOM Cpebl:

O moTpeOHOCTh BO B3aWMOJCHCTBUU TMPH BBHIMOJIHEHUH UCCIIEIOBAHUN U MPOEKTOB
¢du3nuecKkor HaMPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

O mnoBBINIEHWE  YPOBHS  CBOEH  KOMIETEHTHOCTH  4Ye€pe3  MPAKTHYECKYIO
TeSITeNIbHOCTD;

O morpebHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHUM, B TOM YHClIe (HOPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKIX OOBEKTaX U SBICHUSIX;

O oco3HaHue Ie(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH

busnKy;
IUTAaHUPOBAHUE CBOETO Pa3BUTHS B MPHUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;
CTpEMJICHHE aHAJU3UPOBATh M BBISABIATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCIIE C UCTIOIH30BAHNEM (PU3NUECKUX 3HAHUM;

O oLeHKa CBOMX JCWCTBUA C YYETOM BIMSAHHA HA OKPYKAIOIIYIO Cperdy,

BO3MOKHBIX TJ100aJIbHBIX HOCHCHCTBHﬁ.



METAINPEIMETHBIE PE3YJIBTATHBI

B pesynbTate oCcBOCHHS MPOrpaMMBbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusg y oOyuaromerocss OyayT  chOpMHpOBaHbI  MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIME TO3HABATEIbHBIE YHHUBEpCaIbHBbIE Y4YeOHBIE ACHCTBUA,
KOMMYHHUKATHBHBIC YHHUBEpCATbHBIE yueOHbIE JecCTBHS, perysTUBHBIC

YHUBEPCAJIbHbIE yUE€OHBIC IEUCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBUS
ba3oBble JJornueckue NecTBUA:
e BEISIBJISITH M XapaKTePHU30BaTh CYIIECTBCHHBIC TPU3HAKH OOBCKTOB (SIBIICHHI);
e YCTAHABIIMBATh CYIIECCTBCHHBIM MpPHU3HAK KIacCU(PUKAIIMKA, OCHOBAHMS ISl
0000111eHHs U CPABHEHUS,
e BBISIBIISITh 3aKOHOMEPHOCTM M TPOTHUBOPEUHsS B paccMaTpUBAEMBIX (akTax,
JAHHBIX U HAOIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
e BBISIBISITh MPUYMHHO-CIICACTBEHHBIE CBS3HM MPHU U3YYCHUH (U3HUECKHUX SIBICHHI
U TIPOLIECCOB, JeJiaTh BBIBOJBI C HUCIIOJIB30BAaHUEM JCAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUYECHUW, BBIABUTATh TUIOTE3Bl O B3aUMOCBA35X
(bU3UYECKUX BEIIUYNH;
e CAMOCTOSITEJILHO BBIOMpaATh CIIOCOO pelieHus ydeOHOW (u3MYecKol 3amadu
(cpaBHEHHE HECKOJBKHX BAPUAHTOB PEIICHUS, BEIOOP Hambosee MOIXOSAIIETO
C Y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBaTe/ibCKue AeCTBUS !
e UCITOJIB30BATh BOTIPOCKHI KaK UCCIIEA0BATEIbCKIUI HHCTPYMEHT TTO3HAHUS;
¢ IPOBOJIUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY TUIAHY ONBIT, HECIOXKHBIH
(bu3HUeCKHil SKCIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHNE (DU3UIECKOTO SIBICHHUS;
e OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIHIO, TIOJYYCHHYIO B
XOJI€ UCCJICIOBAHUS WU IKCIIEPUMEHTA;
e CAMOCTOATENIbHO (popMyupoBaTh 000OIIEHHS W BBIBOJALI MO pe3yjbTaTaM

MPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMUS;



e [POTHO3UPOBATHh BO3MOKHOE JalbHEWIIEee pa3BUTHE (PU3NYECKUX MPOLECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX YCIOBHUSIX U

KOHTCKCTAax.

Pab6ora ¢ undgopmanmeii:

e IPUMEHSTH PA3TUYHBIC METO/bI, HHCTPYMEHTHI U 3alIPOCHI MPU MOUCKE U 0TOOpE
uHQoOpMalMK WIK JaHHBIX C y4E€TOM MPEIJIOKEHHON yueOHON (usnueckoit
3a/lauu;

e AHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM TIPEACTABICHNUS,

e CAaMOCTOSITEIILHO BBIOMPATh ONTHUMAIbHYIO (HOpMY MpescTaBieHus] WHPopMaIuu
U WUTIOCTPUPOBATH PEIIacMbIe 33/1aud HECJIOKHBIMU CXEMaMH, JHuarpaMMaMu,

WHOU TpaduKol U UX KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YHUBeEPcaJIbHbIE YUeOHbIe 1eificTBHUS:

e B X0JI¢ 00CyX/IeHHsI Y4eOHOr0 MaTepuaia, pe3yJbTaToB JIa0OpaTOPHBIX padOT U
IIPOEKTOB 337aBaTh BOIMIPOCHI O CYIIECTBY 00CYK/Ia€MOW TEMbI U BBHICKA3bIBATh
UJIeH, HalleJICHHbIE HAa pEelIeHUE 3aJja4i U MOAJIep KaHue OJaroxenareaIbHOCTH
OOIIIEHHUS;

¢ COTIOCTABIISAITh CBOU CYXACHHUS C CYXICHUSMH IPYTMX Y4YaCTHHUKOB JHANOra,
0OHapy’KUBATh PA3INYUE U CXOJACTBO MMO3ZUIIHI;

e BEIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

e MyOMUYHO TIPENICTABIATH PE3YJbTAThl BBIOJIHEHHOTO (U3UYECKOTO OTIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

e MIOHUMATh ¥ HCIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJIbHOU
paboThI PU PEIICHNH KOHKPETHON (DU3NIECKON TIPOOIEMBI;

e IPUHUMATH TIEJIA COBMECTHOM JEATEIHHOCTH, OPTaHU30BBIBATH JCUCTBUS MO €&
JTOCTIKEHUIO: PACIpEeNeNaTh pPOJU, OOCYXKIAaTh MPOILECCHl W PE3yIbTaThl

COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;



e BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOTO PE3yJIbTaTa MO0 CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUA C IPYTUMU YJI€HAMU KOMaH/Ibl;
e OIICHMBATh KauyeCTBO CBOETr0 BKJIaJa B OOIMIA NPOAYKT MO KPUTEPHSIM,

CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHUCTBUS.

PeryasiTuBHbIC YHHBEPCAJIbHbIC Y4eOHbIC NCHCTBU A
Camoopranusanus:

 BBISIBIISITh MIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOMIMX IS
penieHus: GU3NUEeCKUX 3HAHUM;

e OPUEHTUPOBATHCS B pa3dNIMYHBIX  MOAXOJAaxX  MPUHATHS  PELICHUU
(MHIMBUIyallbHOE, TPUHATHE PpELIEHUsS B TpYIIE, TMPUHATAE PpPEUICHUN
TPYIIION);

e CAMOCTOSITEJILHO COCTAaBJIATh AITOPUTM pEIIeHUs (PU3NUECKON 3a1aul WIH IJIaHa
UCCIICJIOBAaHUA €  y4Y4ETOM  HUMEIOUIMXCA  PECYypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh MpeIaraéMble BApUAHThI PEIICHMUI;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

e 1aBaTh aJICKBATHYIO OLEHKY CUTYAllMH M MPEJIaraTh IUIaH €€ NU3MEHEHUS;

¢ OOBSICHATh NPUYUHBI JOCTUXKEHUS (HEIOCTHIKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH,
JIaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B [JE€ATEIbHOCTh (B TOM YHCIE B XOJ BBIITOJIHECHHUS
(U3NYEeCKOro MCCIEeIOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallMH, YCTAHOBJICHHBIX OLIHOOK, BOZHUKIINX TPYAHOCTE;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHSM;

e CTaBUTh CE€0sl HA MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WJIM JAUCKYCCHUM Ha
Hay4HYI0 TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY IPyTOro;

e IPU3HABATh CBOE MPABO Ha OMMOKY NpU pelIeHUH (U3MYECKUX 3a]ad WU B

YTBCPIKACHUAX Ha HAYYHBIC TCMbBI M1 TaKOC KC IIPpaBO APYIOro.



NPEAMETHBIE PE3YJIBTATBI

K kxonny oOydenuss B 8 kjiacce mpeIMETHbIE PE3yNbTaThl Ha 0A30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e UCITIOJIB30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABMKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAIUIMUYECKUE U aMop(dHbIe
TeJa, HACBILIEHHBIN U HEHACBIIICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIHsi, TEIUIOBOM JBUTATelb, 3JIEMEHTAPHBIM 3IEKTPUUYECKUI
3apsll, DJIEKTPUYECKOE TI0Jie, TMPOBOJHUKU U AUDJIEKTPUKH, TOCTOSHHBIN
AIEKTPUUECKHUI TOK, MATHUTHOE TOJIE;

e pa3MyaTh SIBICHUS (TETIOBOE pAaCIIMPEHUE U CHKAaThe, TeIyIonepeada, TemioBoe
paBHOBECHE, CMayMBaHUE, KaMWUISPHBIC SIBICHUS, UCIApPEHHE, KOHJICHCAlIUs,
IUTaBJICHUE, KpUCTaM3anus (OTBEp/eBaHWE), KWUIIEHHE, Terulonepeaaya
(TErJIONPOBOAHOCTh,  KOHBEKIMS,  W3JIy4YeHHE),  dJEKTpU3auus  Tell,
B3aMMOJICHCTBUE 3apsioB, JEUCTBHS DIIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJECHCTBHE MArHWUTOB, JEWCTBHE MArHUTHOTO TMOJS Ha
IPOBOAHUK C TOKOM, OJJEKTPOMarHMUTHAs WHAYKLIHS) IO ONHCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX JTaHHOE
bu3uYecKoe SBICHUE;

e pacmio3HaBaTh MPOSBICHUE W3YUYCHHBIX (U3MUECKUX SIBICHUU B OKPYKAIOIIEM
MHUpe, B TOM uucie (QU3NUYECKHE SBICHUS B NPUPOJE: MOBEPXHOCTHOE
HaTSDKEHUE W KaWULIPHBIE SIBICHHUS B IPUPOJE, KPUCTAUIBI B IPHUPOJIE,
m3nydenne ConHia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE
pochl, TymaHa, WHEs, CHera, OJJIEKTPUYECKHE SBJIEHUS B aTMmocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMIId, Apei( MOoIroCcoB,
pOJIb MArHUTHOTO MOJISI JJI JKM3HU Ha 3eMJie, MOJIAPHOE CUSHHUE, NPU 3TOM
MEPEBOJIUTh MPAKTUYECKYIO 3aJady B Y4eOHYI0, BBLACNATH CYIIECTBEHHbIE
CBOMCTBa (MpU3HAKHN) PU3HUECKUX SBIICHUM;

 ONMCHIBATh H3YYEHHBIE CBOMCTBAa Tell M (DU3UYECKUE SIBICHMS, HCIOJIb3Ys

du3nyeckue BENMYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPrusi, KOJIUYECTBO



TEIUIOTHI, YJEIbHAs TEIJIOEMKOCTh BEIIECTBA, YyJI€JIbHAsI TEIJIOTa IUIABJICHUS,
ylenbHas TemioTa MapooOpa3oBaHUs, yAelibHas TEIUIOTa CropaHus TOIUIMBA,
KO3 PUIIMEHT TOJE3HOr0 JEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJIbHAS
BJIQKHOCTh BO3]lyXa, DJIEKTPUUECKUU 3apsji, CHJIA TOKA, DJIIEKTPUYECKOE
HanpsHKEHUE, CONMPOTHBICHHE  IPOBOJHMKA, YIEIbHOE  COMPOTUBIICHUE
BEIlleCTBa, paboOTa W MOIIHOCTh JJICKTPUUYECKOTO TOKA), MPHU OMUCAHUU
NpPaBUIBHO TPAaKTOBaTh (UBUYECKUM CMBICT HCHOJb3yEMBbIX BEJIUYUH,
o003HaYeHUsT W EAUHUILI (PU3NYECKUX BEIUYHMH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3HUECKUE SBJICHHUS W TMPOILECCHI, UCTIONB3YsI
OCHOBHBIC  TOJIOKEHHUSI  MOJICKYJISIPHO-KMHETUYECKOM TEOPUU  CTPOCHUS
BEIIECTBA, MPUHIUI CYNEPIO3UIINHU ToJIel (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHHMs 3apsna, 3akoH Oma g ydacTka uenu, 3akoH Jlxoyns—JleHua,
3aKOH COXpAHEHUs JIHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

e O0BACHATH (PU3MUYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh MNPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTh OOBICHEHHE U3 |—2 JIOTMYECKUX IIaroB ¢
omopoii Ha 1-2 HW3Y4YEHHBIX CBONCTBA (PU3UYECKUX SIBICHUN, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemath pacuéTHble 3a7aud B 2—3 NEWUCTBUA, UCIOJB3YyS 3aKOHBI M (POPMYIIHI,
CBS3bIBAIOIINE (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHajiu3a YCJIOBHS 3aJlauu
3aIMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEJNOCTATOK AAHHBIX IS PELICHUS
3a/lauu, BBHIOMpPATh 3aKOHBI W (POPMYJIBI, HEOOXOAMMBIE IJsi €€ pEeIICHUs,
OPOBOJIUTh pACU€Thl M CpPABHUBATh TOJYYEHHOE 3HAaueHHE (PU3NUECKOU
BEJINYUHBI C U3BECTHBIMU JAHHBIMU;

e PacCIiO3HABaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU (PU3NUECKUX

MCTOAOB, HCIIOJB3YyA OIIMCAHHC HCCICAOBAHUA, BBIACIIATH IIPOBCPACMOC



MPENOI0KEHUE, OILICHUBATh MPaBUILHOCTD MopsiJIKa MPOBEICHUS
HCCJICIOBAHMUS, AeJIaTh BBIBOJILI;

e [IPOBOJIUThH OMBITHI MO HAOMIOACHUIO (DU3MUECKUX SBICHUU WU (PU3UUIECKUX
CBOMCTB TeJ (KamWJUISIpHbIC SIBICHUSI, 3aBUCUMOCTh JABJICHUSI BO3JyXa OT €ro
00b€Ma, TeMmepaTrypbl, CKOPOCTH Mpollecca OCThIBAaHWS W HArpeBaHUs NTPHU
U3JIYYCHUU OT IIBETa M3Jydaromieil (MOTJIONIAoIIe) MOBEPXHOCTH, CKOPOCTh
UCMAPEHUs BOJABI OT TEMIEPATYyphbl KUIAKOCTH W IUIOLIAAN €€ TMOBEPXHOCTH,
JJEKTpU3alusd Tl W B3aUMOJCWUCTBUE  DJIEKTPUUYECKUX  3apsijIoB,
B3aMMOJICIICTBUE TMOCTOSHHBIX MAarHUTOB, BU3YyaJlM3allMsl MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, JAEWCTBUS MArHUTHOT'O MOJISI HA TPOBOJAHUK C TOKOM,
CBOMCTBA AJICKTPOMArHuTa, CBOMCTBA JJICKTPOJBHUTATENS MOCTOSSHHOTO TOKA):
dbopMynTUpOBaTh MPOBEPSIEMBIC TPEATNON0KEHUSI, COOUpaTh YCTAHOBKY W3
IPEIJIOKEHHOTO 00OpYJOBaHUS, OIUCHIBATH XOJ OMbITa W (HOPMYITHPOBATH
BBIBOJIHI;

e BBITIOJIHATh MPSIMbIE HU3MEPEHUSI TEMIIEpaTyphl, OTHOCUTEJILHON BIIAXKHOCTHU
BO3JlyXa, CUJIbI TOKA, HAMPSHKEHUS C UCIIOIh30BAaHUEM aHAJIOTOBBIX PHUOOPOB U
JTATYMKOB (PM3UYECKUX BEJIIMYHMH, CPABHUBATH PE3YIbTAThl U3MEPEHUN ¢ yUETOM
3aTaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

e IPOBOJIUTh HCCJICJIOBAaHHUE 3aBUCUMOCTH OJHOM (PU3HYECKON BEIWYUHBI OT
JIPYroi ¢ MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCHMOCTH CONPOTUBIICHUS
MIPOBOJIHUKA OT €ro JJIMHBI, IUIONIAJH IMONEPEYHOr0 CE€UYCHUS U YACIBHOTO
CONPOTHUBIICHUA BENIECTBA MPOBOJAHUKA, CWJIbI TOKa, WAYIIETO Yepes3
MTPOBOJIHUK, oT HANPSKEHUS Ha MPOBOJIHUKE, HCCIe0BaHNe
MOCJE0BATEILHOTO W TapajuyIeIbHOTO  COCAMHEHHH  MPOBOJHHUKOB):
MJIAHUPOBATh MCCIE0BaHUE, COOMpPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHS,
ciaenys MNpeIIoKCHHOMY TUIaHy, (UKCHPOBATh PE3yJIbTaThl TMOJYYCHHOMN
3aBUCUMOCTH B BHJEC TaOJHI] M Trpad@UKOB, JI€JIaTh BBIBOABI IO pPE3yjbTaTaM

HCCJICIOBAHUS;



¢ IPOBOJIUTH  KOCBEHHBIE  M3MepeHusi  (pu3mueckux BenuuuH  (yJesbHas
TETUIOEMKOCTh BEIIECTBA, CONMPOTHBICHHWE MPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUIECKOTO TOKa): MJIAHUPOBATh U3MEPEHHUS, codupatb
OKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEIJIOKEHHOW WHCTPYKIUHU, |
BBIYUCIIATH 3HAUYCHUE BEININHBI;

e COOMIONIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH Mpu paboTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

e XapaKTepHU30BaTh MPHUHIIMIEI JEHCTBUS H3yUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C OMOPOW Ha WX OMUCAaHUsA (B TOM YHCJE: CHCTEMa OTOILICHHS
JIOMOB, THUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUUK
AIIEKTPUYECKON SHEPTUH, IJIEKTPOOCBETUTEIBHBIC MPHOOPHI, HarpeBaTelbHbIC
AIIEKTPOTIPUOOPHI (mpumepsr), DIIEKTPUIECKHE PeIOXPAHUTEIH,
AJIEKTPOMATHUT, 3JEKTPOABUraTeNIb MMOCTOSHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O
cBOMcTBaX  (UM3MYECKUX  SIBIEHUH U HeoOXoaumble  (pu3MUecKue
3aKOHOMEPHOCTH;

e PAcro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTHUYHbIM pPUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC,
ICUXPOMETpP, TUTPOMETpP, JBUraTellb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI,
peocTaT), COCTAaBJIATH CXEMBbl JIEKTPHUUECKHUX LENeH ¢ IMOCiIeI0BaTeNIbHBIM U
napajuieIbHbBIM COEJMHEHHEM JJIEMEHTOB, pa3inyas yCJIOBHbIE O0O3HAuYCHUs
AJIEMEHTOB 3JIEKTPUUECKUX LIECTICH;

e IPUBOAUTH MpPHUMEPHl (HAXOAUTHh HH(POPMALUIO O MIpUMEpax) MPaKTUYECKOTo
UCTOJIb30BaHMs (PU3NYECKUX 3HAHUI B TOBCETHEBHOM KU3HM JIJIs1 00ecTieUeHUs
0e30MmacHOCTH IpU OOpalleHUuH ¢ TPUOOpaMU U TEXHUUECKUMH YCTPOICTBAMH,
COXpaHEHHUsl 370pPOBbS U COOJIOJCHHUS HOPM 3KOJOTHYECKOrO TMOBEICHHS B
OKPY’KAIOIIEH CPEaE;

e OCYILIECTBIATH MOUCK MH(OpManuu (Hu3nueckoro conepkanusi B ntepuere, Ha

OCHOBC HMCIOIIUXCA 3HAHUU U HYTéM CpaBHCHHA  AOIOJHHUTCIbHBIX



WCTOYHHUKOB BBIACIATH HHPOPMAIIHIO, KOTOpask SBJSETCS MPOTUBOPEUUBON HITU
MOXET OBITh HEIOCTOBEPHOM;

¢ UCTIOJI30BaTh TMpPH BBIMOTHEHUH YYEOHBIX 3aJaHUN HAaYYHO-TIOMYJSIPHYIO
auTepaTtypy (GHU3MUECKOro COAEpkKAaHMS, CIPABOYHBIE MaTepUANbl, PECYpPCHI
cetm  MHTepHer, Biuajerp npuéMaMu  KOHCTIEKTHPOBAHHS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPaTKUE YCTHBIE COOOIIEHUs, 0000mIas
UHPOPMAINIO U3 HECKOJIBKHX MUCTOYHHKOB (PH3UYECKOTO COJIEPIKaHUs, B TOM
quclie myOIMYHO OPEICTaBIATh  Pe3yabTaThl  MPOEKTHOW WM
UCCIIEJIOBATEIILCKON  JIEATEIBHOCTH, MpPH O3TOM TI'PaMOTHO HCIIOJIb30BaTh
M3yYeHHBIN MOHATHIHBIN anmapat Kypca (pU3UKH, COTPOBOXKIATH BEICTYIUICHHE
MIPE3CHTAlNEN;

e IPU BBINIOJIHEHUU Y4EOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX MPOLECCOB
pacnpenensaTth 00s3aHHOCTU B TpYIIE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJjladyaMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHa JEUCTBUH U KOPPEKTHPOBATh €TO,
aJIecKBaTHO OLIEHUBaThb COOCTBEHHBIH BKJIAJ B JAEITEIbHOCTb T'PYIIIBL,
BBICTpanBaTh KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, TMPOSIBISASI TOTOBHOCTD

paspemniatb KOH(QIUKTEHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (POBbHIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoThbI
Paszgea 1. TensioBble siBjIeHUst
11 Ctpoenue u CBOICTBa 5 0 0 bubnuorexa [IOK
' BEILIECTBA. https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
12 TenoBbie mpoueccy!. 10 1 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 12
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DJIEKTPUYECKHE 3aPSAJIbI.
21 3 4 0 0 bu6mmoreka IJOK
' ameeHHer Tea X https://m.edsoo.ru/7f4181ce
B3aMMO/ICIICTBHE.
99 ITocTosTHHBIN 12 1 4 bubnuoreka IJOK
' AIEKTPUYECKUN TOK. https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2:3 MaruuTHbIe ABICHHS. 3 0 1 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas bubmmorexa [JOK
' UHIYKLWS. 3 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 22
OBUIEE KOJIMYECTBO
34 2 6
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue usy4e
n/n Bceero o0pa3oBaTejibHbIE
padoThI padoThI HHA
pecypcbl
OCHOBHBIE TIOJIOKCHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U
1 — 1 0 0 bu6mmoreka IJOK
https://m.edsoo.ru/ff0a5256
TTOTBEPIKICHUS.
Macca u pazmep aTOMOB H
MOJIEKYI.
Monaenu TBEpAOTO,
bu6mmoreka IJOK
YKUJIKOTO U Ta3000pa3HOTO
. https://m.edsoo.ru/ff0a540e
2 COCTOSIHUH BEIECTBA. 1 0 0
K bu6mmoreka IJOK
PUCTALITHECCKHC 1 https://m.edsoo.ru/ff0a5800
aMmopdHBbIE Tea.
Buyrpennsisa sueprusi.
3 CHZZE6BI I/ISMCH:HI/ISI 1 0 0 bubmmorexa [IOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 3HEpruu
Bunapl Teronepenauu -
TETUIONPOBOIHOCTb.
IIpakTuyeckoe
4 HCIIOJIb30BAHNE TEIJIOBBIX 1 0 0

CBOMCTB BEILIECTB U
MaTepHaoB B IEAX
sHeprocOepeKeHusl.




5 Buns! Tenonepenauu - bubnuorexa [JOK
KOHBEKIINSI, U3JIy4CHHUE. https://m.edsoo.ru/ff0a6412
KoanuecTBo TEMIOTHI.

y bubmauoreka LIOK
JiebHAs TEIII0EMKOCTD.
5 VpaBHEHIE TEIOBOro https://m.edsoo.ru/ff0a6976
5 p T 5 bubmauoreka LIOK
ajlatca. 1 CrIo0OMeH 1 https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE.
DHeprus TOIINBA.
7 VnenpHas TEIIoTa brbmmorexa LIOK
el T https://m.edsoo.ru/ff0a7b5a
CTOpaHUA.
[InaBnenue u
OTBEP/ICBaHHE
8 KPHUCTAJUTMYECKUX TE bubamoreia LIOK
p T T https://m.edsoo.ru/ff0a71d2
VenbHasg TEIUIOTA
TJIaBJICHUS.
[TapooOpazoBanue u

9 — bu6mmoreka IJOK
KOTACHCATIA. https://m.edsoo.ru/ff0a740c
Ucnapenue.

Kunenue. Y nenpHas
TEII0Ta MapooOpa3OBaHUs
Y KOHACHCAIIUH.
3aBUCUMOCTh
Bbubnuoreka IJOK
TeMIEepaTypbl KUIIEHUS OT
10 ATMOC(EPHOTO aBIeHHS https://m.edsoo.ru/ff0a786¢
p A ) Bubnnoreka ITOK

BrnaxHocTh BO3yXa.
JIaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEIILHOU
BJI&YKHOCTH BO31yxa'.

https://m.edsoo.ru/ff0a7628




11

[TpuntmnBl pabOTHI
TEIUIOBBIX JBUTATEIICH .
[TapoBas TypOuHa.
JIBurarens BHYTPEHHETO
CrOpaHus.

KII[ TermoBoro
nBurareis. TemoBrie
JIBUTATEIH | 3aIUTa
OKpYKaroIlEe Cpeibl.

bubmauoreka LIOK
https://m.edsoo.ru/ff0a7c7c

12

[TpoBepounas pabora 1o
TeMe "TenoBbie SIBIICHUS.
W3meHeHne arperatHbIx
COCTOSTHUH BemiecTBa'

13

DnekTpuzaius Tei. J[Ba
poJaa IAEKTPUICCKUX
3apsJIOB.

14

BsaumonelictBue
3apSOKCHHBIX TEII. 3aKOH
Kynomna.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a87e4

15

DIEeKTPUUYECKOE TOJIe.
HanpsixkenHoctb
AIIEKTPUYECKOTO MO,
[TpunHnmn cynepno3unuu
AIIEKTPUYECKHUX MOJICH.

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a8a0la

16

IIpoBoHUKHN 1
JTURIIEKTPUKHU. 3aKOH
COXpaHEHUs
3IEKTPUYECKOTO 3apsa.

bubmnoreka LIOK
https://m.edsoo.ru/ff0a8ef6




17

DNEeKTPUYECKUM TOK,
YCIIOBHSI €T0
CYIIECTBOBAHUSI.
HcTounuku
ANEKTPUYECKOTO TOKA.

bubmauoreka LIOK
https://m.edsoo.ru/ff0a95a4

18

JIeNCTBHS SIIEKTPUYECKOTO
TOKA.

bubmauoreka LIOK
https://m.edsoo.ru/ff0a96b2

19

DNEeKTPUYECKUM TOK B
MeTayuiaX, KUJIKOCTIX
razax.

bubauoreka LIOK
https://m.edsoo.ru/ff0a9838

20

Cua Toka. AMniepmerp.
JlabopaTtopHnast pabota
"COopka 31eKTpUYECcKOit
LENU U U3MEPEHNE CUIIBI
TOKA B €€ pa3IMIHBIX
yJyacTkax ".

21

DJIEKTPUYECKOE
HanpspkeHue. BoibTMerp.
JlaGopaTopHas pabota
"M3mepeHune HanpsKeHUs
Ha Pa3JIMYHBIX y4acTKax
AJIEKTPUYECKOH 1enu”.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a9el4

22

ConpoTuBieHue
IIPOBOJHMKA. Y IEIBHOE
COINPOTHBIICHUE BEILIECTBA.
Peocrar. JlabopaTopHas
pabota "PerynupoBanue
CHJIBI TOKA peocTaToM".




23

3aBUCUMOCTD CHJIBI TOKA
OT HANPSDKEHUs. 3aKOH
OmMa 1t yyacTKa LEeTH.

24

ITocnenoBaTensHOE M
napajuieIbHOe
COCOANHCHUS
HpOBOHHHKOB.

25

Pemrenne 3ana4 Ha
npuMeHeHue 3akoHa Oma
IUTSL pa3ITIIHOTO
COCIUHECHU A
IMPOBOAHHKOB.

bubauoreka LIOK
https://m.edsoo.ru/ff0aaf8a

26

PaboTa 1 MomIHOCTH
ANEKTPUIECKOTO TOKA.
3akoH Jlxoyns-JIenna.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ab124

27

JlaGopaTopHnas pabota
"Onpenenenne padoTh U
MOIIIHOCTH
AJIEKTPUYECKOTO TOKA".

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ab3e0

28

[IpoBepounas padoTa 1o
Teme "DIEeKTpUIECKUe
3aps/ibl. 3apsyKEHHBIE Tea
U UX B3aUMOJICHCTBHUSL.
[TocTossHHBIN
AIEKTPUYECKUHN TOK".

29

MaruauTtHoe noiJe.
MaruutHoe 10J1€ 3eMIIU U
€r0 3HauYeHUeE I KU3HUA




Ha 3eMiie.

30

OmnsIT Dpcrena.
MarnutHO€ nose
MEKTPUIECKOTO TOKA
MarsuTHO€ 10J1e KaTyIIKH
C TOKOM.

bubmauoreka LIOK
https://m.edsoo.ru/ff0ac1d2

31

[IpumeHeHne
AJIEKTPOMArHUTOB B
texHuke. Jlaboparopnas
pabota "COopxka
ANIEKTPOMArHuTa U
HCIBITAaHUE €ro NeicTBU".

bubauoreka LIOK
https://m.edsoo.ru/ff0ac74a

32

OnbiTel @apajnes. 3aKoH
AIEKTPOMArHUTHOM
uaayknuu. [IpaBuio
Jlenna.

33

DJIEKTpOTEeHEPATOP.
CriocoObl mosryueHust
AIIEKTPUYECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX
MCTOYHUKAX SHEPTHUU.

34

O0600111EHHE U
CHUCTeMaTH3aIns
COJICpXKaHUs 10 TeMaM
"DnexTpuueckue
siBiieHus", "MarauTHbie
sIBIICHUS".
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®dusuka. 8 knace. Yuebnuk. bazossiit ypoBens 2023. Ilepriukun .M., Banos A.U.

METOANUYECKHUE MATEPHUAJIBI JIs1 YYUTEJIA

1. ®usuka. 8 kiacc. Yuebnuk. bazosslit yposens 2023. [lepsimkun .M., MBanos A.U.
AO "UznarensctBo [IpocBemienue".

2. Jlykamuk B.W. CoopHuk 3ama4 no ¢usuke. 7-9 xmaccsl. - M.: IIpocBemenue, 2021.
3. Nunarnoctuueckue padotel. Pusmka. 7,8,9 kiaccel. - M.: [Ipocsemenue, 2021.

4. TlogrotoBka k Beepoccuiickum npoBepouynbIiM padotam. Ousuka. 7,8,9 knaccel. - M.:
[Ipocsemienue, 2021.

5. CoopHuk BorpocoB u 3ama4d. Pusuka. 7,8,9 kinaccel. - M.: [Ipocsemienue, 2021.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Equnas xosutekmus mu@poBeIX 00pa30BaTEeIbHBIX PECYPCOB -
http://school-collection.edu.ru/

2. DNeKTpOHHbIE YUeOHUKHU MO0 PU3UKE -

http://fizika.ru/

3. lludpossie 00pazoBaTebHBIC PECYPCHI -

http://openclass.ru/

4. VlutepHeT ypox -

http://interneturok.ru/ru/school/physics/

5. bubnuoteka - Bcé o npeamery "duzuka" -

http://www.proshkolu.ru/

6. I/IHTepeCHHC MaTCpHrajibl K YpOKaM (1)I/ISI/IKI/I 10 TCMaM, TCCTHI 110 TCMaM, HarJIAJHbIC IOCOOus K
YpOKam -

http://class-fizika.narod.ru/

7. ®enepanbHbIi LEHTP HHHOPMAITMOHHO-00pa30BaTEIIbHBIX PECYPCOB -
http://www.fcior.edu.ru/

8. XKuBas ¢usuka: o0yyaromas nporpamma -

http://int-edu.ru/soft/fiz.html

9. BusieoomnsITh Ha ypoKax -

http://class-fizika.narod.ru/



