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IHHOACHUTEJIbBHASA 3AIINCKA

Copepxanue MporpaMMbl HamlpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
yyaluxcs M OpraHu3alyio HM3y4eHus (U3MKM Ha JeSTETbHOCTHONM OcHOBe. B Hell yduThIBaIOTCS
BO3MOKHOCTH mpenMera B peanuzaiuu  TpedoBanuiik. PI'OC OOO k miaHUpyeMbIM JIMYHOCTHBIM U
METaNpeIMETHbIM pe3yibTaTaM OOydYeHHUs, a TaKXKe MEXKIIPEJAMETHbIE CBS3M €CTECTBEHHOHAYYHbIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHusl.

OBILIAA XAPAKTEPUCTUKA YYEBHOT'O IPEJIMETA «®U3UKA»

[Ipenmer ¢pu3uKM — cHUCTEMOOOPA3YIOUIUI 17151 €CTECTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB, TOCKOJIBKY
(u3nyecKkue 3aKOHBI JIEKAT B OCHOBE IIPOLECCOB U SIBJICHUM, U3y4aeMbIX XHUMHEH, Onosoruen, acTpoHO
Muel u ¢pusznueckoit reorpagpueii. usnka — 370 NpeaMeT, KOTOPbIN HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ
B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U MPENOCTaBIIsieT Hambosee siCHble 0Opas3ibl MPUMEHEHUS
Hay4YHOT'O METOJIa MO3HaHMs, T.€. croco0a MoJydeHHs JOCTOBEPHBIX 3HaHUU 0 Mupe. Hakonen, gusuka
— 93TO IpPEAMET, KOTOPBIM Hapsay € JIPYTMMH €CTECTBEHHOHAyYHBIMH IpEAMETaMU JOJDKEH JaTh
HIKOJBHUKAM  TpEACTaBI€HHME 00  yBJIEKAaTEJIBHOCTM  HAy4HOIO  HCCIEJOBaHUSA U PajJoCTH

CaMOCTOATCIIBHOTI'O OTKPBITHA HOBOT'O 3HAHUA.

Onna W3 TIaBHBIX 3a7a4 (U3HYECKOTO 00pa3oBaHHS B CTPYKType OOIIero oOpa3oBaHUS COCTOWT B
(OpMHPOBAHUH €CTECTBEHHOHAYYHON TPaMOTHOCTH M WHTEpeca K HayKe y OCHOBHOW MacChl 00ydJaro
IIUXCsI, KOTOPbIE B JajbHEWIIeM OyayT 3aHSATHI B CAMBIX pa3HO 00pa3HbIX cdepax aesrenbHOocTH. Ho He
MEHee BaKHOW 3a/ladeill sIBISETCS BBISBICHHE W TOJTOTOBKA TAaJaHTIMBBIX MOJIOJBIX JIFONEH IS
MPOJIOJDKEHHST 00pa30BaHUs U JATbHEHIEH MpopecCHOHATBLHON NETEIFHOCTH B 001aCTH €CTECTBEHHO
HAyYHBIX
WCCIICZIOBAaHUI M CO3J]AHWU HOBBIX TeXHOJOTHH. COTJIaCHO NMPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
omnpeneneHnio, EcTecTBeHHOHAayYHasi TPAaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKAa 3aHMMAaTh aKTHBHYIO
IPaX-JAHCKYI0 TO3WIMIO IO OOIIECTBEHHO 3HAYUMBIM BOIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HayKaMW, U €ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBCHHOHAYYHBIMH HACsIMU. HaydHOTpamMOTHBIN
YEeJIOBEK CTPEMHUTCS y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHH IPOOJIEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPEOYET OT HErO CIEAYIOIIUX KOMIIETCHTHOCTEH:

— HAY4YHO O0OBSACHATH SIBJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATH JAHHBIC U HCIIOJIb30BATh HAYUYHBIC JOKA3aTCIbCTBA JI ITOJIYYCHHUA BBIBOJOB.

W3ydenune ¢u3uku cnocoOHO BHECTH peEIIAONUK BKIAL B (OPMUPOBAHHE E€CTECTBEHHO
Hay4YHOH IPpaMOTHOCTH O0YyJarOLTUXCS.

HEJIX U3YUYEHHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Henu usydenus ¢U3MKH Ha ypOBHE OCHOBHOTO 00IIero oOpas3oBaHus ompezeneHbl B KoHuenuuu
npenoaBaHusi yueOHoro npeamera «Pusnka» B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit @enepa
[M{, PpEATH3YIONINX OCHOBHBIE 0O0IIe00pa3oBaTeiIbHble MPOTPaAMMbl, YTBEPKIAEHHOW peIIeHHEM
Konnerun MunucrepctBa npocsenienus Poccutickoit denepaiinu, mpotokon ot 3 aekadps 2019 r.

Lenu n3ydyenus: GU3MKU:



— TpUOOpeTeHne UHTEpeCca U CTpeMIICHHsI 00yJaromuXcsl K HAYYHOMY U3YYEHHUIO TPHPOJIBL,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX H TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BHUTHUE MPEICTABICHUI 0 HAYYHOM METOE NO3HaHUs U (POpMUPOBAHUE HCCIIEAOBATEIb
CKOT'O OTHOIIEHHS K OKPY)KAIOIINM SIBIICHUSIM;

— (OopMHpPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yueHUs] OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (GopMHUpPOBAHUE MPEACTABICHUH O pOJIU (PU3UKH [T Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

— pa3BUTHE MPECTABICHUN O BOBMOXKHBIX chepax Oymymien mpohecCuoHaTLHOM NesITelhb
HOCTH, CBSI3aHHOW ¢ (PU3UKOMN, TOATOTOBKA K JATBHEHIIIEMY O0YyIEHUIO B 3TOM HaIlpaBJICHUU.

JlocTkeHre ASTHX LeJell Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHMsl OOeCHeunBaeTCs
pelIeHneM CIEAYIONINX 3a/1au:

— mpuoOpeTeHne 3HAaHUHM O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

— MpHOOpeTEeHNE YMEHHI ONUCHIBaTh U OOBACHATH (PU3NUECKUE SBJICHUS C
HCI0JIb30BAHMEM TOJIyYEHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pPEHIEHUS TPOCTEUINX PaCYETHBIX 33/1a4 C UCITOJIb30BAHNEM
¢buznyecKkux Mojenei, TBOPUECKUX M MPAaKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUH HAOII0AaTh NPUPOIHBIE SIBJICHUS U BBIMOJIHATH OTBITHI, JIJAOOpATOPHBIE
paboThI U SKCIIEPUMEHTAIbHbIE UCCIIEOBAHMS C UCTIOJIBb30BAaHUEM U3MEPUTETbHBIX IPHOOPOB;

— O0CBOeHHUE NMPUEMOB paboTh ¢ nHPOpMaIuen GU3NIECKOTO COACPIKAHMSI, BKITIOUYas
WH(POPMAIIHIO O COBPEMEHHBIX JIOCTIKEHUAX (PU3HUKH; aHAIIN3 U KPUTUIECKOE OIICHUBAaHHE
nHpopMmaluu;

— 3HAaKOMCTBO €O cepaMu podeccnoHaNbHOM NesITeNbHOCTH, CBSI3aHHBIMU C
(U3HKOI, U COBpEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUAX
(buznuecko HayKu.

MECTO YYEBHOT'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIVIAHE

B cootBerctBru ¢ ®I'OC OOO ¢usmuka sBiseTcss 00s3aTeNbHBIM MPEIMETOM HA YPOBHE
OCHOBHOTO o0miero oOpa3oBanusa. JlaHHas mporpamMma MpeaycMaTpuBaeT H3ydeHHE (U3UKU Ha
6a30BoM ypoBHE B 8 kilacce B 00b€Me 68 yacoB MO 2 yaca B HEJEINIO.



COJAEPKAHME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJIEHUS

OcCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUM CTPOEHMs BeulecTBa. Macca U pasmepbl
aTOMOB U MoJIeKyJ. OIBIThI, NOJATBEPXKIAIOLUINE OCHOBHBIE IOJIO)KEHUS MOJIEKYISIPHO-KMHETUYECKOU
TEOPHH. Mojenu TBEpAOTO, )KUAKOTO M Ta3000pa3HOT0 COCTOSIHUMN BelecTBa. Kpucramnnueckue u
amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B, )KUAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKY
JSpHO-KMHETH4YecKoi Teopuu. CMaunBaHue U KaWUISIpHbIE SBJIEHUA. TemIoBoe pacliupeHne U CoKaTue.

Temnepatypa. CBsI3b TEeMIIEpaTyphbl CO CKOPOCTHIO TEILIOBOTO JIBUKCHUS YACTHIL.

Bryrpennss sHeprusi CriocoObl M3MEHEHHUS BHYTPEHHEH SHEpTHH: TeIulolepeada W COBEPIICHHE
pa60T51. BI/I}IBI TCIuIonepeaauu: TCIIONPOBOJHOCTb, KOHBEKIUA, U3TTYUCHUC.

KonuuecTBo TemioThl. Y aenbpHas TEMIOEMKOCTH BellecTBa. TeII000MEH U TETJIOBOE PaBHOBECHE.
VYpaBHeHue temioBoro OanaHca. [lnaBnenre u oTBep/ieBaHHE KPUCTAUIMUECKHX BEIIECTB. Y AeTbHAas
teriota TaBieHus. [lapooOpaszoBanme u koHmeHcanus. Hcmapenue (MC). Kunenuwe. VYpaenbnHas
TEIIoTa TapooOpa3oBaHMs. 3aBUCHMOCTH TEMIIEPATyphl KHIICHHS OT aTMOc(epHOro IaBJICHHUS.
BrnaxxnocTte Bo3ayxa. DHeprus TOIIMBa. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnumer pabotel TeroBbix apuratenei. KIIJ TemmoBoro apuratens. TemniaoBbie ABUTATENN U

3amuTa okpyxatouieit cpeasl (MC). 3akoH coXpaHEHHUs W MpeBpallleHHs SHEPIHH B TEIUIOBBIX HPO
neccax (MC).

Hemoncmpayuu

1. Habmronenne OpOYHOBCKOTO ABMKEHUS

2. Habmonenue muddy3um

3. HaGmronenue sSIBIICHUM CMauyrMBaHUS M KalTWJUISIPHBIX SIBICHUN
4. HabGmroieHre TETIOBOTO PACIIUPEHUS TEJT

5. 3meHenune naBiaeHus ra3a npu u3MEeHEHUH 00bEMa U HarpeBaHUM HIIH
oxnaxaeHuu 6. [IpaBuia usMepeHus TemMreparypbl

7. Bunpl Teronepenayn

8. OxytakIeHre Mpu COBEPIICHUH PaOOThI

9. HarpeBanue npu coBepiieHuu paboThl BHEIITHUMH CHUIIAMH
10. CpaBHEHME TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11. HaOmronenue KumeHus

12 .HabnrogeHre moCTOSIHCTBA TEMIIEpaTyphl IPU TIaBICHUH
13. Moaenu TEIUIOBBIX ABUTATEIIEN

Jlabopamopnuie pabomul u onvimaol

1. OnbITHI O 0OHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPANIUBAHUIO KPUCTAIIIIOB TOBAPEHHOM COJIHM MJIM caxapa

3. OnbITHI IO HAOTIOJCHHUIO TETJIOBOTO PACIIUPEHHSI TA30B, JKUIKOCTEH 1 TBEPABIX TE

4. OmpeneneHue JaBIeHUS BO3yXa B OaJUIOHE IIITPHUIIA

5. OnbBITHI, IEMOHCTPHUPYIOIIKE 3aBUCUMOCTh JIaBJICHHsI BO3MyXa OT ero o0bhEMa U HarpeBaHus WK
OXJIKICHUS

6. [IpoBepka ruMoOTe3bl TUHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUIKOCTA B TEPMOMETPUUECKOI
TpYyOKe OT TEMIEPATyphI

7. HaGnroieHre n3MeHEHHs BHYTPEHHEH SHEpruM Tella B pe3yJabTaTe TeIuionepeaad u paboTsl



BHCIIHHUX CUJI

8. HccnenoBanue sBICHUS TEIIOOOMEHA IPY CMEUIMBAHUN XOJIOAHOM U TOpsYeid BOIBI

9. Onpexnenenne KOJIUYECTBA TEIUIOTHI, MOJYYSCHHOTO BOJOH MPHU TEIUIOOOMEHE C HarpeThIM
MCTAJUIMYCCKUM TUJIIMHAPOM

10. Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca UCapeHust

12. Onpenenenrne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa

13. Onpenenenne yaeabHOM TEIJIOTH TJIABICHHUS JIbJIa

Paznen 2. DiiekTpuyeckne U MATHUTHBIE SIBJIEHUS

Onektpuzarusi Ten. [[Ba ponma snekTpuueckux 3apsiioB. B3anmonelcTBue 3apsHKEHHBIX Tell. 3aKOH
KYJ'IOHa (33BI/ICI/IMOCTI> CHJIbI B33PIMOI[€I7[CTBI/I$I 3apSOKCHHBIX TEJI OT BCIWYMHBI 3apsaJ0B M PACCTOAHUA
MEXAY TeJlaMu).

Onektpuueckoe mnose. Hanpsok€HHocTh  anexkTpuyeckoro mois. IlpuHnun —cynepno3unuu
ANIEKTPUYECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snextpuyecknx 3apsaoB. OJEMEHTApHBIN 3iekTpuyeckuil 3apsa. CrpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKHU. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia.

DneKTpUYecKuil TOK. YCIIOBUS CYIIECTBOBAHMS AIEKTPUUYECKOTO TOKA. VICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUSL DIEKTPUUECKOr0 TOKa (TEIUIOBOE, XMMHMUYECKOE€, MArHUTHOE). OIJIEKTPUYECKHH TOK B
KUJKOCTAX U razax.

OnekTpuyeckas 1enb. Cuna Toka. OyekTpuuyeckoe HampsbkeHue. CONpoTHBIIEHHUE IMPOBOJIHUKA.
VYaenpHOE comnpoTuBIIeHHE BenlecTBa. 3akoH Owma s ywyactka uenu. [locnmenoBarenbHoe H
napajyuieIbHOE COeAMHEHNE TIPOBOIHUKOB.

Pabota m MOIIHOCTH 3neKTpuueckoro Toka. 3akoH J[koyms— JleHma. DeKTpuYeckue IMenu u
MOTPEOUTENN AIIEKTPUUECKOM SHEepTruH B ObITYy. KopoTkoe 3aMbIkaHUeE.

[TocTrossHHBle MarHuThl. B3anMOAEWCTBHE IIOCTOSHHBIX MArHWTOB. MarHuTHoe noje. MarHuTHoe
noJie 3eMJIM M €ro 3Ha4yeHue MJs xKu3HU Ha 3emie. OnbIT Dpcerena. MarHUTHOE MOJIe AJIEKTPUIECKOTO
Toka. [I[puMeHeHne 2JEKTPOMArHiuTOB B TeXHUKE. [[elicTBHE MAarHUTHOTO T0JIsI HA MPOBOJAHHUK C TOKOM.

DNeKTpOoBUTaTeNb TMOCTOSHHOTO ToKa. Vcrmonb3oBaHHe SIEKTPOABUrareieid B  TEXHUYECKUX
yCTpOIICTBaxX U Ha TPAHCHOPTE.

Omnpitel @apages. SBiaenue snaexTpoMarHUTHON HHAYKIUHU. [IpaBuno Jlenma. DnekrporeHeparop.
CriocoObl MOTy4eHUsl AIIEKTPUYECKOW SHEPruu. IJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHMKAX
SHEpPruMu.

Hemoncmpayuu

BHCKTpI/ISaHHH TCI
I[Ba poada SJICKTPUUICCKUX 3apssa0B U B3aHUMOJEHCTBHE 3apSAKCHHBIX TCJI

YCTpONCTBO U IEUCTBUE IEKTPOCKONA
DneKkTpocTaTH4ecKast MHIYKIUs
3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI0B

1

2

3

4

5

6. IIpoBOIHMKM U AUIIEKTPUKH
7. MopnenupoBaHue CUIOBBIX JIMHUM DJIEKTPUYECKOTO OIS
8. HcTOYHMKM IOCTOSIHHOTO TOKa

9. JlelicTBUSA AIIEKTPUUIECKOTO TOKA

1

0. DneKTpUYeCcKUi TOK B )KUAKOCTH



11. I'a30BbI1 pa3psig

12. 3MepeHue cuibl TOKa aMIIepMETPOM

13. I3MepeHue 31eKTpUYECKOr0 HAIPSHKEHUST BOJBTMETPOM

14. Peoctar 1 Mara3uH CONpOTUBIIEHUI

15. B3aumoeiicTBrE IOCTOSHHBIX MarHUTOB

16. MoaenvupoBaHrue HEBO3MOXKHOCTH PA3CIICHUs OJIFOCOB MarHUTa
17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB

18. OmbIT Dpcreaa

19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMAarHut

20. JlelicTBE€ MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM

21 DnexTpoABUraTesah NOCTOSHHOTO TOKA

22. UccnenoBanue sSIBICHUS SJIEKTPOMArHUTHOW WHIYKITUH

23. Onbitel dapanes

24. 3aBUCUMOCTb HalpaBJIeHUs UHIYKIIMOHHOTO TOKAa OT YCJIOBMI €ro
BO3HUKHOBEHUS

25. DneKTporeHepaTop NOCTOSTHHOTO TOKa

Jlabopamopnwie padbomul u onvimal

OnpIThl 10 HAOTIOACHUIO JEKTPU3AINH T MHIYKIMEH U MPH CONPUKOCHOBEHUH
I/ICCHGHOBaHI/Ie HeﬁCTBHH SJICKTPUYCCKOTO IOJISA HA IIPOBOJAHHUKH U JUIJICKTPHUKU
COopka u mpoBepKa pabOThI AMEKTPUIECKON IIETH MOCTOSTHHOTO TOKA

W3mepeHune u perympoBaHue CHIIBI TOKA

AN

M3MepeHne u perylnupoBaHue HaNpsKEHUs

6. HccnenoBanue 3aBUCHMOCTHU CHJIbI TOKA, HIIYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS Pe3UCTOpa U
HaNpsHKEHUs Ha pe3UCTOpe

7. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD HIEKTPUYECKOTO CONPOTHBIIEHHS POBOJIHUKA OT €ro
JUTUHBI, IJIOLIA/IU MIONIEPEYHOT0 CEYEHUs U MaTepuaa

8. IIpoBepka mpaBuia CI0KEHUS HANPSDKEHUH MPU MOCIIE10BATEIbHOM COEAMHEHUH IBYX PE3UCTOPOB

9. TlpoBepka npaBuiia JUisl CUIbI TOKA MPH MApaIeIbBHOM COEJMHEHUH PE3UCTOPOB

10. Onpeniesienue paboThI JEKTPUUECKOTO TOKA, UAYILETO YepPe3 pe3ucTop

11. Onpenenenue MOIHOCTH 3JEKTPUUECKOTO TOKA, BBIIEISIEMOI Ha pe3ucTope

12. UccnenoBanue 3aBUCUMOCTHU CHUJIbI TOKA, UIYIIETO Yepe3 JIaMIIOUKY, OT HapsHKeHUs Ha Hel

13. Onpenenenue KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOT'O B3aUMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB

15. 3yueHre MarHuTHOTO MOJIs TOCTOSTHHBIX MarHUTOB IIPU UX OObEIMHEHUH U Pa3/IeIIeHUN

16. UccnenoBanue 1eicTBUA IIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBHS KaTyILIKK C TOKOM U MarHuTa OT
CWJIBI TOKA U HalPaBJIEHUS TOKA B KaTyILIKe

18. M3yuenue neicTBUS MarHUTHOTO TI0JIS HA TPOBOJHUK C TOKOM

19. KoncTpynpoBanue u u3ydeHUe paOOThI 3JIEKTPOBUraTelNs

20. U3mepenue KIIJ[ anekTpoaBUraTrenbHON YCTAHOBKU

21. OnbITHI 10 UCCIAEA0BAHUIO ABJICHUS JIEKTPOMArHUTHON MHAYKIMU: UCCIIEJOBAaHUE N3MEHEHNI
3HAUEHUS U HANPABJIECHUs MHIYKIIMOHHOTO TOKa



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

Nzyuenne ¢pusnku B § Ki1acce HAMPaABJICHO HA JIOCTHIKEHUE 00YJatOIIMHCS
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHUS YU€OHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe eocnumanue:
— TMpOsBJIEHUE UHTEpPECA K UICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKOM

HayKH; — IIEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasxicoanckoe u 0yxo6Ho-upagcmeennoe 6ocnumanue:
— TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO-3HAUMMbBIX U ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIIBHOCTHU y‘—IéHOFO.

Icmemuueckoe eocnumanue:
— BOCIPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HAyKH: €€ rapMOHUYHOTO MOCTPOEHUS,

CTpOroCcTu, TOYHOCTH, JJTAKOHHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHHE EHHOCTU (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIAIONIEH KYIbTYPHI;

— Pa3BHUTHUC HaquOﬁ J'II-O603HaTeJ'IBHOCTI/I, HHTEpPECA K HCCHGHOB&TCHBCKOI;'I JACATCIIbHOCTH.

Dopmuposanue Kynbomypot 300p06b3 U IMOYUOHATILHO20 O1AZONONYYUA:
— OCO3HaHHE [IEHHOCTH 06€30MacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BaYKHOCTHU MPAaBHJI OE30MACHOTO MOBEJICHHUS HA TPAHCIIOPTE, HA I0POrax, C IEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIOBUSX;
— c(hopMHUPOBAHHOCTH HaBbIKa peIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO ke

IIpaBa y ApYyroro 4cjaoBCKa.

Tpyooeoe éocnumanue:
— aKTUBHOE y4acTHE B PEHICHUH MPAKTHYECKUX 33714 (B paMKaX CEMbH, IIKOJIbI, TOPOa, Kpasi)
TEXHOJOTMYECKOH U COIMAILHOIN HaNPaBICHHOCTH, TPEOYIOLINX B TOM YHCIIE U (PU3HUESCKHUX 3HA

HUI;— HHTepec K MPAaKTUYECKOMY HM3Y4YEeHHIO0 NpodeccHid, CBSI3aHHBIX C (PU3UKOM.

IKonozuuecxkoe eocnumanue:
— OpHuCHTAUHA Ha NPUMCHCHUC (I)I/I3I/I‘-IGCKI/IX 3HAHUH JJIs1 peuiCHus 3a/ia4 B obOmacTu

oxpyxca}omeﬁ CpCAbl, IJIAHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUI JJIsI



OKPY)KaIOIIeH Cpe/ibl;— OCO3HAHME TIOOATBHOTO XapakTepa JKOJOTHMYECKUX MPOOJIeM U

IIYTEH UX PELICHUS.
Aoanmauusa 00yuarouiezoca K u3MeHAIOUWUMCA YC106UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— TOTPEOHOCTH BO B3aUMOJCHUCTBUY MPH BHITIOJIHEHUH UCCIICIOBAHNN U TPOSKTOB
(bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHUX;

— TIOBBIIIEHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JACATEIbHOCTD;,

— TOTPEeOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHHIA, B TOM YHCIie (OPMYIUPOBATH HJIEH,
MOHATHS, TUTIIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

— OCO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTh (DU3HKHY;

— TUIaHUPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHNH HOBBIX (PH3MYECKUX 3HAHUH;

— CTpEMIJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aNMOCBSI3U TIPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;

— OIIEHKa CBOMX JCUCTBUH C yUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3ZMOKHBIX

ri100aJILHBIX MTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

YHUBepcalbHbIC IO3HABATEIHHBIC JCHCTBHS

bazoevie nozuueckue oeiicmeus:

— BBISIBJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBJICHUI);

— yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIMKU, OCHOBAHUS ISl 0000IIEeHUS U
CpPaBHEHHMS; — BBISBISATH 3aKOHOMEPHOCTH U IMPOTUBOPEUUS B pacCMAaTPUBAEMBbIX (DaKkTax, JaHHBIX U
HaOIOICHUSX, OTHOCSIIMXCS K (PU3UYECKUM SIBJICHUSIM;

— BBISBJIATH IPUYMHHO-CIICJCTBEHHBIE CBS3H MIPH U3YYCHUU (PU3MUECKUX SIBJICHHUI U MIPOLIECCOB;

JieNlaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHH, BEIAIBUTATh

TUIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEJIIUMYMH;

— CaMOCTOSTENIBHO BBIOUPATH CIIOCOO perieHus yueOHoM pusnueckoii 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHS, BHIOOP HanOoJee MOIXOASIIEr0 ¢ YIE€TOM CaMOCTOSITENILHO BbIACTICH

HBIX KPHUTEPHUEB).

Bazoevie uccneoosamenvckue oeiicmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJIeI0BaTEIbCKUN HUHCTPYMCHT IIO3HAHUA;
— MPOBOAUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIM (1)1431/1%01(1/1171
OKCIICPUMCHT, HeOO0JIbIII0E HUCCICIOBAaHUC (I)I/ISI/IHCCKOFO SABJICHUS
— ONCHUBATH HA TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IHCI)OpMaI_[I/IIO, MOJIYYCHHYIO B XO/I€
HCCIICA0OBAaHU UJIN SKCIICPUMCHTA,
— CaMOCTOATCIBHO q)OpMYJ]I/IpOBaTB 0606H_IeHI/I}I " BBIBO/JIBI T10 PE3YyJibTaTaM HpOBC,Z[éHHOFO
Ha6J'IIO,Z[eHI/I${, OIIbITa, UCCIICAOBAHM,

— IMPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIee Pa3sBUTHC (bI/IBI/ILICCKI/IX MponeccCoB, a TaKKC



BbLIBUI'aTh IMPCATIOJIOKCHUA 00 nx PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavuei:
— TPUMEHSTH PA3IUYHBIE METObI, HTHCTPYMEHTHI M 3aIIPOCHI IPU TIOUCKE M 0TOOpe nH(opMaIiu
WIN JAHHBIX C YY4ETOM NPEATIOKEHHON yueOHOH Gu3nuecKkoi 3a1aum;
— aHaJIM3UpPOBaATh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH NH(POPMALIUIO Pa3IMNYHBIX BUJIOB U
(dbopM TIpeICTaBICHHUS;
— CaMOCTOSITENILHO BBRIOMPATh ONTHMAIBHYIO (POpPMY MpeIcTaBIeHNs HHPOPMALIUT 1
WJUIIOCTPUPOBATH PELIaeMbl€ 3a]]aul HECI0KHBIMU CXEMaMHU, AMarpaMMaMu, HHOU TpauKoi U X

KOMOWHAIIMSIMHU.

YHuBepcanbHble KOMMYHUKATUBHBIC IEUCTBUS
Obwenue:

— B X0JIe 00CyXKJIeHus1 yueOHOTO MaTepuana, pe3yabTaToB J1ab0paTOPHBIX pabOT U TPOEKTOB
3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOil TEMBI U BHICKA3bIBATh UJICH, HAIICIICHHBIE Ha PEIICHUE
3a/1auy ¥ Mo Iep KaHue OJ1aroKenaTeIbHOCTH OOIICHMS;

— COIIOCTAaBJIATH CBOH CYXJCHUA C CYKICHUAMH JPYIrUuXx YH4aCTHHKOB Juajiora, 06H3py>I(I/IBaTB
pasiiniue U CXoACTBO HOSI/IHPlﬁ; BBIpaXXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U TIMCbMECHHBIX
TEKCTAax, HY6J'II/I‘—IHO MNpEACTABJIATE PE3YJIbTAThI BBIIIOJIHEHHOTO CbI/I?J/I‘—IeCKOFO OIbITa
(’KCTIepuMeHTa, UCCIICIOBAHMS, TIPOEKTA).

Coemecmuasn oeameibHOCHb (COMPYOHUYECMB0):

— TIOHUMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHON M WHANBHIyATbHON paObOTHI PU PEIICHUH
KOHKPETHOM (pr3nyecKoi mpoOIeMsl;

— MPUHUMATH LETH COBMECTHOMN AESITeTbHOCTH, OPraHU30BbIBATh AEUCTBUSA MO €€ JOCTHKEHHUIO:
pacnpenensiTh poiu, 00CyK1aTh MPOLECCH U Pe3yIbTaThl COBMECTHOM pabOThl; 0000111aTh MHEHUS
HECKOJIbKUX JIFOCH;

— BBIIIOJIHATE CBOIO 4aCThb pa6OTBI, AOCTUTasA KaYCCTBCHHOI'O pE3yjibTaTa 110 CBOEMY HAIIPABJIICHHUIO
1 KOOPpAUHHUPYA CBOU ,HCfICTBHH C ApYruMHU YIC€HaMHU KOMaH/BI;

— OILICHUMBATh Ka4CCTBO CBOCTO BKJIaJa B O6I.I.[HI>1 IIPOAYKT IIO KPUTCPUIM,
CaMOCTOATCIBHO C(l)OpMy.]'II/IPOBaHHBIM Y49aCTHUKaMU BSaHMOﬂeﬁCTBHH.

yHI/IBepCEU'IbeIC PEryJISITUBHBIC HeﬁCTBHH

Camoopzanuwuuﬂ:

— BBISBIIATH MPOOTIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOMUX IS perIeHHs] PU3NIECKIX
3HAHUM;

— OPHUEHTUPOBATHCS B PA3TUYHBIX MOAX0JaX HPUHATHS pelleHUH (MHAMBUAYAIbHOE,
MIPUHATHUE PELICHUs B TPYIIE, IPUHITHE PEIIeHUH rpymmnoil);

— CaMOCTOSTENIFHO COCTABJIATh AJITOPUTM pPEIICHUs] PU3NUECKON 3aJauu W IJIaHa UCCIICIOBaHMS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATH NpeiiaraeMble
BapHAHTHI PELICHUIA;



— Jenathb BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.
Camoxonmpons (pegpnexcusn):
— JaBaTb aJICKBATHYIO OLICHKY CUTYyallUW U MPCAjiaraThb jiaHn eé HU3MCHCHHUA,

— OOBSCHATH MPUYUHBI AOCTIKECHHS (HETOCTH)KEHUS ) PE3YIIbTaTOB JESITEIbHOCTH, 1aBaTh
OILICHKY MTPHOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBHI B ACATEIBHOCTD (B TOM YHCJIE B XOJ] BEITIOITHEHUS (PU3NIECKOTO
HCCIIEIOBAHUS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSATEILCTB, U3MEHUBILUXCSI CUTYALIUMH,
YCTaHOBJIEHHBIX OLIMOOK, BOHUKIINX TPYIHOCTEH;

— OICHUBATb COOTBCTCTBUEC PEC3YyJibTaTa LECJIN U YCIOBUAM.
3M0uuona./1bubu7 unmeJsiiekm:

— CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKa B X0JIe CIopa WK AUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTrOTO.
Ilpunamue ceosn u opycux:

— TMpHU3HABaTh CBOE MIPABO Ha OLIMOKY IpU pelieHuu HrU3nIecKux 3a/1a4 UM B yTBEPIKICHUAX
Ha Hay4HbIE TEMBI M TAKOE K€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIC pe3ysIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y
00yJaroIIMXcsi YMEHUMN:

— HCIIOJIb30BATh MOHSTHA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBUKEHUE aTOMOB M MOJIEKYIL,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIe TeJa, HaChIIEHHBIH U HEHACHI
-ILIEHHBIN Map, BIAXKHOCTh BO3/AyXa; TEMIEPATypa, BHYTPEHHSISI SHEPT U, TEIUIOBOM IBUTATENb;
AIIEMEHTAPHBIN AIIEKTPUUECKU 3apsl, SJIEKTPUUYECKOE M0JIe, TPOBOJHUKHU U TUAIEKTPUKHU, TTOCTOSTHHBIN
AIIEKTPUYECKHI TOK, MAarHUTHOE T0JI€;

— pasjinvdaThb ABJICHHA (TCHJ'IOBOC pacmeeHHe/cmaTne, TEIUIOIEpEaada, TCIJIOBOC paBHOBECHUE,
CMa4YMBaHUEC, KaAlIUJIAPHBIC ABJICHUSA, UCIIAPCHUE, KOHACHCAIM:, IIJIaBJICHUEC, KpUCTAJUIM3alus
(OTBepI[eBaHI/Ie), KHUIICHUC, TCILIONICpCaada (TCHJ'IOHPOBO,I[HOCTB, KOHBCKI U, I/ISJIy‘IeHI/Ie); QJICKTPpU3aluA
TCI, B3aUMOJCHUCTBHE 3apA10B, I[eﬁCTBHH QJICKTPHUYCCKOI'O TOKA, KOPOTKOC 3aMbIKAHHUC, BSaHMOHeﬁCTBHe
Mar"duToOB, JEHUCTBUE MAarHUTHOTO IIOJIS Ha IIPOBOAHHK C TOKOM, 3JICKTPOMAIrHUTHAA I/IH,HYKI_II/ISI) 10 OIIN
-CaHUIO UX XapPaKTCPHBIX CBOMCTB 1 HA OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC q)HSquCKOC

SIBJICHHUC,

— pacmo3HaBaTh MPOSBICHHE M3YYEHHBIX (PU3NYECKUX SIBJICHHUI B OKpYXalOIleM MUpE, B TOM YHCIe
¢u3nyeckre sBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNUE U KallUJUIIPHBIC SIBIICHUS B IPUPOJIE,
KpHUCTaJIbl B IpUpo/e, n3inydeHue CoHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera; 3JIEKTpUYECKUE SBJICHUS B aTMOC(epe, NEKTPHUUECTBO KHUBBIX OPraHU3MOB;
MarHuTHoe 1nose 3eMiH, Apeid Mmoo coB, posib MAarHUTHOTO TOJIS JUIsl )KU3HU Ha 3emJie, MOJIIPHOE CU
-sIHUE; TIPY 3TOM MEPEBOJAUTH MPAKTHUECKYIO 33]]a4y B YU€OHYIO, BBIJCIATH CYLIECTBEHHBIE
CBOMCTBA/MpU3HAKU (PU3NUECKUX SBIICHUIA;

— OIIUCBIBATb U3YYCHHBIC CBOICTBA TE€I U (I)PBPI‘ICCKI/IC SIBJICHUSA, UCIIOJIb3YyH (I)I/I3I/IquKI/Ie BCIIMYNHBI
(TeMnepaTypa, BHYTPCHHAA SHCPIUA, KOJIMYCCTBO TCIUIOTHI, YACIbHAA TEIUIOEMKOCTD BCIICCTBA,



yJelbHas TEeIJIoTa IUIaBJICHUs, yIelIbHAs TeIIoTa napooOpa3oBaHus, yaeabHas TeIUIOTa CTOPaHus
TOIUINBA, KO3(P(PUIIMEHT MMOJIE3HOTO JeHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAKHOCTH BO3/yXa,
IIEKTPUYECKUM 3apsi]l, CHJIa TOKA, SJIEKTPUUECKOE HANIPSKEHHUE, CONPOTUBIIEHUE IPOBOIHUKA, YIEIBHOE
COIPOTHBJIEHUE BEIIECTBA, PA00OTa U MOUIHOCTD AJIEKTPUUECKOIO TOKA); IPU ONKMCAHUU MPABUIBHO
TPAaKTOBATh (PU3MUYECKHI CMBICI UCTIOIB3YEMBIX BETHUUH, 0003HAUCHHS U €IMHULIBI (PU3NIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETUYMHY C IPYTHUMHU BETHYMHAMH,
CTPOHTH TPAPUKH U3YUIECHHBIX 3aBUCUMOCTEH (PM3NUECKIX BEIUYHH;

— XapakTepHu30BaTh CBOWCTBA TeJl, (PU3NUYECKUE SBICHUS U IIPOLIECCHI, UCIOJIb3Ys] OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHLIUII CYNIEPIIO3UIIMU MTOJIEeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsaa, 3akoH OMa Juis ydacTka 1eny, 3akoH Jxoyis -
JleHua, 3aKOH COXpaHEHUsl SHEPTUH; PU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTU4YeCKOE BbIPAKEHUE;

— 00BACHATH (U3NYECKUE TIPOLECCH] M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIMil MPAaKTUKO
-OpPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsIC-HEHHE U3 1
- 2 JIOTMYECKHUX IIAaroB ¢ ONMOpoM Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;, pelIaTh pacuy€THbIE 3aa4M B 2 - 3 IEHCTBUSA, UCTIOJIb3Yys 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3MUECKHUE BETUYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a]Ia4ul 3allHChIBATh
KpaTKO€ YCIIOBHE, BBISBJIATh HEIOCTATOK JAHHBIX JJISl PELIEHUS 3a7a4u, BBIOUPATh 3aKOHBI U (OPMYJIBI,
HE0OX0IUMBbIe Ui €€ pelIeHus], IPOBOIUTH pacYEThl U CPAaBHUBATH MOJYYEeHHOE 3HaYCHHE PU3NYEeCKOn
BEJIMYHMHBI C U3BECTHBIMU JaHHBIMU;

— pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELUIUTh MPU MOMOIIN (PU3UUECKUX METOJIOB; UCIIONb3YA
OTIMICAHKE UCCIIEIOBAHMSI, BBIACISATH IPOBEPSIEMOE PEIIO0JI0KEHNE, OLIEHUBATh IPABUILHOCTD MOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBO/IBI;

— MPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3NUECKUX SIBJICHUM UM (PU3UUECKUX CBOICTB TEJ
(KanwIsipHbIE SIBJICHMUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH PO
-11ecca OCThIBaHUS/HArPEBAHUS MIPU U3ITyYEHUH OT IBETa U3JTy4arollel/orIomaroleil MOBEepXHOCTH;
CKOPOCTh MCIIapEHUs BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U IJIOAAN €€ MOBEPXHOCTH; SJEKTpU3aLUs Tell U
B3aUMO/ICHCTBUE JICKTPUUECKUX 3apsAI0B; B3aUMO/ICHCTBUE OCTOSTHHBIX MAarHUTOB, BU3YyallW3allis Mar
HUTHBIX TOJIEH MOCTOSAHHBIX MAarHUTOB; AEUCTBUS MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHHUTa, CBOWCTBA AJIEKTPOABUraTElIs MOCTOSIHHOTO TOKA): (hOPMYIUPOBATh IPOBEPSEMbIE
MIPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHHUS; OMTUCHIBATH X0/ OIBITA U
(dbopMynupoBaTh BHIBObI;

— BBIHIOJIHATH IIPAMBIC U3MCPCHU TCMIICPATYPHI, OTHOCHUTEIIbHOM BIAXKHOCTH BO3JyXa, CUJIbI TOKaA,
HaIps’KCHUA € UCII0JIb30BAHNEM dHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (1)I/I3I/I‘leCKI/IX BCJIMYNH, CPABHUBATb
PE3YyIbTATHI H3MepeHHﬁ C y‘léTOM 3aJJaHHOM a0COJIFOTHOU MOrpeIIHOCTH;

— MPOBOAUTH UCCICIOBAHNUEC 3aBUCUMOCTHU OJIHOM (I)I/ISI/ILIGCKOI\;I BCIINMYUHBI OT Ilperﬁ C
HCIIOJIb30BAHUEM IIPAMBIX I/ISMepeHI/Iﬁ (BaBI/ICI/IMOCTB COMMPOTUBJICHUA TPOBOAHUKA OT €TI0 IJINHEI,
IJIomaau mornepeuHoro CCUCHUs 1 yACJIbHOTO COIPOTUBJICHUA BECIICCTBA ITPOBOJHUKA; CUJIBI TOKA,
HAYHIETO YCPpEe3 MPOBOAHUK, OT HAIIPAKCHHA Ha IPOBOJAHUKE; UCCIICAOBAHUC MMOCICAO0BATCIILHOI'O U I1a
-paJuICIILHOTO COE€IUHEHUI HpOBOIlHI/IKOB)Z TIaHUPOBATH UCCIICAOBAHUC, COGI/IpaTL YCTaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CIICAYA NTPCATIOKCHHOMY IIJIaHY, (I)I/IKCI/IPOBaTB PE3YJIbTAThI HOJ'Iy‘-IGHHOﬁ
3aBUCHUMOCTH B BUIC Ta6J'II/II_I )51 Fpa(I)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA,



— TPOBOJMTH KOCBEHHBIC U3MEPEHUS PU3NUECKUX BEINYHH (yAeIbHas TeIUIOEMKOCTh BEIIECTBA,
COIIPOTHUBIIEHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTB HJIEKTPUIECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUS,
COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs MPEUI0KEHHON HHCTPYKLIUH, H BEIYUCIIATH
3HAQYECHHE BEJIMYMHBI;

— co0oaTh MpaBuiIa TEXHUKU 0€3011aCHOCTH NpU paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;

— XapaKTepH30BaTh MPUHIIMIIEI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOU
Ha WX OMHCAHUS (B TOM YHUCJIE: CUCTEMA OTOIJICHUS! JOMOB, TUTPOMET, MapoBasi TypOrHa, aMIepMETp,
BOJIETMETP, CYETUHK DICKTPUIECKON SHEPTHH, IIEKTPOOCBETUTENbHBIE MPHOOPHI, HArPEBATEILHBIC
EKTPOTIPUOOPHI (IPUMEPBI), IEKTPHUSCKUEC TPESTIOXPAHUTEIIHN; JICKTPOMATHUT, AJICKTPOIBUTATEh
MTOCTOSIHHOTO TOKA), UCIIOJIb3YS 3HaHUS O CBOWCTBAX (PU3MUECKUX SIBJICHUM U HEOOXOUMbIE
(uznyecKkue 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIbHBIE TPHUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (3KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX LIeTIeH ¢
MOCIIEI0BATEIbHBIM U NAPAJJICIIbHBIM COSAMHEHUEM IEMEHTOB, pa3jnyasl yCIOBHbIE 0003HAUEHUS
3JIEMEHTOB JIEKTPUUYECKUX LENEH;

— MPHUBOJUTH MPUMEPHI/HAXOJUTh HH(POPMALIHMIO O TIPUMEpPaxX MPAKTUYECKOTO UCIIOJIb30BAHUS
(hbM3UYEeCKUX 3HAHUH B MIOBCETHEBHON KU3HM JIJIsl oOecrieueHus 6€30MacHOCTH MTPU 0OpaIieHnu ¢ Mpruoo

-paMU U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbs U COOIIOACHUSI HOPM SKOJIOIHUECKOTO
MOBEICHUS B OKpYXaloIlIel cpee;

— OCYIIECTBIIATh NOUCK HHpOpManuu (PU3NUECKOro cojepkaHus B ceTH MHTepHeT, Ha OCHOBE
UMEIOIUXCA 3HAaHUW M MYTEM CpaBHEHUS JOTMOJIHHUTEIbHBIX MCTOYHHUKOB BBIIENISTH MHGOpPMAIUIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEJJOCTOBEPHOM;

— HCIIOJIb30BATh IMPH BHITIOJHEHUH Y4€OHBIX 3aJJaHHI Hay4YHO-TOMYJIAPHYIO JINTEPATYpy (PU3UYECKOTO
COJIep’KaHus, CIpaBOYHBIE  MaTepuaibl, pecypchl cetu  VHTepHeT, BiaxeTh  npuéMamu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHPOPMAIMK U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTyIO;

— CO34aBaTb COOCTBEHHBIE ITMChbMEHHEIE U KpaTKue€ YCTHBIC COO6I_HCHI/I${, 0606]]_[3}{ I/IH(bOpMaI_[I/IIO u3
HCCKOJIbBKMX MCTOYHHUKOB (1)I/I3I/I‘I€CK01"O COACPIKaHHsA, B TOM 4YHCJIC HY6J'II/I‘IHO IMPEACTABJIAATh PE3YJIbTATHL
HpOGKTHOﬁ U1 HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTHU,; IIPpU 3TOM I'PAaMOTHO HCIIOJIb30BaTh H3y‘~IeHHBII>i
MOHSITUMHBIN arrapar Kypca (1)I/ISI/IKI/I, COIIPOBOKIAATH BBICTYIIJICHHUC npeseHTauI/Ieﬁ;

— IIpHU BBIIOJHCHHUHU y‘Ie6HHX IIPOCKTOB H HCCIICOBAHUM (bHSH‘ICCKI/IX IMpouecCCOB PACIIPCACIATh
0053aHHOCTH B rpymme B COOTBETCTBHUU C IIOCTABJICHHBIMUA 3aJla4aMi, CJICAUTH 34 BLIIIOJIHCHHUEM IlJIdHA
JIEUCTBUI U KOPPCKTUPOBATH €T0, aICKBATHO OLICHUBATH COOCTBEHHBII BKJIaZl B ACATCIIBHOCTL I'PYIIIIbBI;
BBICTpANBAaTb KOMMYHUKATUBHOC B3aHMOHeﬁCTBHC, MMPOSBJIAA TOTOBHOCTDH PAa3pellaTh KOH(l)J'II/IKTLI.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaumenoBanue KoaunyecrBo yacos JuexTponnsble (G poBbIe) 00pa3oBaTeJbHbIE
n/n pa3aeioB U TeM pecypcst
MmporpamMmmsal BCEro KOHTPOJIBH MPaKTH
bl¢ paﬁOTbI YeCKHue
paboThI
Paznen 1. TemioBble ABIeHUS
1.1. Crpoenue 4 0
M CBOWCTBA
BellecTBa
1.2. Temnosbie 20 2
mpoueccnl
HWroro no pazneny 24
Paznen 2. DiekTpuyeckne  MAarHUTHBIE SIBJICHHS
2.1. eKTpuUecKue 7 0 https://resh.edu.ru/subject/lesson/2983/start/
3apsiabl.
3apsikeHHBIE https://resh.edu.ru/subject/lesson/1540/start/
rexauux, https://resh.edu.ru/subject/lesson/2592/start/
B3auMOJIeMCTBHE
https://resh.edu.ru/subject/lesson/2591/start/
2.2. IocTOSTHHBI 20 1 https://infourok.ru/videouroki/481
74
JJIeKTpHYec https://resh.edu.ru/subject/lesson/2982/start/
KMl TOK
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2979/start/
2.3. MarHuTHble sSIBJIeHUs 6 1 https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://infourok.ru/videouroki/484
https://resh.edu.ru/subject/lesson/2587/start/
2.4. Jaexrpomar 4 1 1 https://resh.edu.ru/subject/lesson/3011/start/
HHTHA https://mosobr.tv/release/7849
HHAYRIUA
Hroro no pazaeny 37
PesepBHoe Bpems 7
OBUIEE KOJIMYECTBO YACOB 68 5 20
I10 [TIPOTPAMME



https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2587/start/
https://mosobr.tv/release/7849

KajieHaapHo — TeMaTH4ecKoe IJIAaHUPOBAHHUE.

Tema ypoka Koa | Mara pumeua
g 4yaco | MpoBeieHusl HHe
2 B
>
< Ilnan | dakr
1/1 TemoBoe nBuxkenue. Temneparypa. Buyrpennss sneprus | 1 5.09
(81,2
2/2 CrniocoOb1 n3MeHeHus BHyTpeHHeH Hepruu (§ 3) 1 8.09
3/3 Bunpl Termonepenaun. TermonpoBoaHocTs (§ 4) 1 12.09
4/4 Kouseknwms. Uzmyuenwue (§ 5, 6) 1 15.09
5/5 KonunuectBo temnorsl. Enununel koandectBa TemioTsl (§ | 1 19.09
7)
6/6 VY nenbHas Tem1oeMKocTh (§ 8) 1 22.09
717 Pacuer konmuecTBa TEIIOTHI, HeoOXoaumoro s | 1 26.09
HarpeBaHUs Tejla WIIH BBIACIIIEMOTO UM IPH OXJIAXKICHUH
(89
8/8 Jla6opaTopnasi pa6ota Ne 1 YcrpoiicTBo u npumeHerue | 1 29.09
KaJOpUMETpa.
9/9 JlabopaTopHnasi pa6ora Ne 2. 3aBucHMOCTH yJIelbHOH | 1 3.10
TETUTOEMKOCTH BEIIECTBA OT €T0 arperaTHOro COCTOSTHUS
10/10 | Dueprus torumBa. Y aenapHas tertora cropanus (§ 10) 1 6.10
11/11 | 3akoH COXpaHEHHS ¥ MPEBPAICHUSI SHECPTHH 1 10.10
B MEXaHWYECKHUX M TEIUIOBBIX mporeccax (§ 11)
12/12 | KoutpoubHasi padora Ne 1 1 13.10
13 /13 | ArperaTHble COCTOSHUS BelecTBa. [LnaBienue u 1 17.10
otBepaeBanue (§ 12, 13)
14/14 | I'paduk mIaBJIeHUS M OTBEPAEBAHHUS KPUCTAUIMYECKHX | 1 20.10
Ten. Y aenbHas TeroTamiasieHus (§ 14,15)
15/15 | Pemenuesamau 1 24.10
16/16 | Hcnapenue. HachlmeHHbIN 1 HEHACHIIIEHHBIN mMap. 1 27.10
Konpencanus. [lornomenne SHEPTUU TIPU HCTIAPSHUT
YKUJIKOCTH M BBIJICJICHUE €€ IPH KOoHAeHcanuu mapa (§ 16,
17)
17/17 | Kunenwue. YaenbHas TEIIOTa MapooOpa3oBaHus U 1 7.11
koHeHcanuu (§ 18, 19)
18/18 | Pemenuesamau 1 10.11
19/19 | BnaxkHOocTh Bo3ayxa. CriocoObl OnpeaeeH s 1 14.11
BrakHocTu Bozayxa (§ 20). Jlaboparopuas padora Ne 3
20/20 | Pabota rasa u mapa mnpu paciiupeHuu. J[Burarens 1 17.11
BHyTpeHHero cropanus (§ 21, 22)
21/21 | Tlaposas typouna. KITJI termoBoro nurarens (§ 23,24) | 1 21.11
22/22 | KoutpoanHasi pa6ora Ne2 1 24.11
23/23 | Bauer 1 28.11
IJIEKTPUUYECKHUE ABJEHUSA (29 4)
24/1 OnexTpusanus Te pu COIPUKOCHOBEHUH. | 1 1.12
BsaumonelictBue 3apspkeHHBIX Tea (§ 25)
25/2 DneKTpocKom. Dnekrpudeckoe noine (§ 26, 27) 1 5.12
26/3 JleTMMOCTb JIEKTpHUUEcKOoro 3apsaa. JnekTpoH. Ctpoenue | 1 8.12
atoma (§ 28, 29)




2714 OOBbsicHenue aekTprudeckux seiaeHuit (§ 30) 1 12.12

28/5 [IpoBOHUKHM,  TOJIYIPOBOAHWKM W HENPOBOAHUKH | 1 15.12
anextpuuectna (§ 31)

29/6 Onexrpuueckuil Tok. MICTOYHHUKH 3NeKTpudeckoro Toka (§ | 1 19.12
32)

30/7 DneKTpuyecKas 1enb U e CocTaBHbIe YacTH (§ 33) 1 22.12

31/8 | DnmexkTpuueckuii  TOK B MeETa/UIax. Heticteus | 1 26.12
AIIEKTPUYECKOTO ToKa. HampaBieHne aekTpudeckoro Toka
(8 34—36)

32/9 Cua Toka. Enunauie! cuibl Toka (§ 37) 1 29.12

33/10 | Ammepmerp.  Usmepenue cumpi  Toka  (§  38). |1 9.01
JlabopaTopunas pa6ora Ne 4

34/11 | Dnexrtpuyeckoe Hanpspkenue. Eauuunpl Hanpsokenus (§ | 1 12.01
39, 40)

35/12 | Boabrmerp. M3Mepenue HanpsokeHUs. 3aBUCUMOCTD CHIIbI | 1 16.01
TOKa oT HanpspkeHus (§ 41, 42)

36/13 | DnekTpuyeckoe COMPOTHBICHHE IPOBOTHHKOB. 1 19.01
Enununer conporusnenus (§ 43). Jlaboparopuasi padora
Ne §

37/14 | 3axon Oma i yuactka nenu (§ 44) 1 23.01

38/15 | Pacuer CONPOTHBIICHUS  IPOBOTHHUKA. Vnensuoe | 1 26.01
conpotusnieHue (§ 45)

39/16 | Ilpumepsl Ha pacyeT COMPOTHUBJICHUS MPOBOIAHUKA, CHJIBI | 1 30.01
TOKa 1 HanpspkeHus (§ 46)

40/17 | Peocrartsr (§ 47). JlaGopaTopHasi padoTa Ne 6 1 2.02

41/18 | JlaGopartopHasi padora Ne 7. Penicnue 3amad. 1 6.02

42/19 | TlocnenoBaTenbHOE COSAMHEHUE TPOBOIHUKOB (§ 48) 1 9.02

43/20 | TlapamrenabHOE COCIUHEHHE TPOBOIHUKOB (§ 49) 1 13.02

44/21 | PemeHue 3amau 1 16.02

45/22 | KourtpoabHuas padoraNe3 1 20.02

46/23 | PaboTta M MOIIHOCTH 3JEKTpUUecKoro Toka (§ 50, 51) 1 27.02

47/24 | Epunuiel paboThl 3IIEKTPHYCCKOTO TOKA, MPUMEHseMble | 1 1.03
Ha nipaktuke (§ 52). JlabopaTopHasi pa6ora Ne 8

48/25 | HarpeBanue MpOBOAHHUKOB SJIEKTPHUYCCKHM TOKOM. 3aKoH | 1 5.03
Jxoyms—IJlenna (§ 53)

49/26 | Komnnencarop (§ 54) 1 12.03

50/27 | Jlamma HakanuBaHHs. DICKTPHUYECKHE HarpeBareibHbie | 1 15.03
npubopsl. KopoTkoe 3ambikanue, npempoxpanutenu (§ 55,
56)

51/28 | KonrTpounHas pa6ora Ned 1 19.03

52/29 | 3auer 1 22.03
IJIEKTPOMATHUTHBIE SABJEHUS (5 4)

53/1 MarnutHoe mone. MarHuTtHoe moje TmpsMoro Toka. | 1 2.04
Maruutaele nunuu (§ 57, 58)

54/2 MarHuTHOe NoJje KaTylIKd ¢ TOKOM. DJIEKTpOMarHuThl U | 1 5.04
ux npuMenenue (§ 59). JlabopaTopHas padora Ne9

55/3 [TocTosiHHBIE MarHWThl. MarHUTHOE TMOJI€ TOCTOSIHHBIX | 1 9.04
MaraHutoB. MarautHoe nose 3emiu (§ 60, 61)

56/4 JleiicTBHe MarHUTHOTO TIOJST HA MPOBOJHHK C TOKOM. | 1 12.04
Onektpuueckuit aurarens (§ 62). JlaGopaTopHasi
padora Ne 10

57/5 KonTpoabsHasi padora 1 16.04




CBETOBBIE ABJIEHUSA (13 4)

58/1 Wcrounuku cera. Pacnpoctpanenue csera (§ 63) 1 19.04
59/2 Bumumoe nemwxenue ceetu (§ 64) 1 23.04
60/3 OTtpaxxeHue cBeta. 3aKOH OTpakeHHsI cBeTa (§ 65) 1 26.05
61/4 ITnockoe 3epkaiio (§ 66) 1 30.04
62/5 [Tpemomiienne cBeTa. 3aKoH mpeoMiIeHHs cBeta (§ 67) 1 3.05
63/6 Jluna3er. OnTudeckas cuia JUH3H (§ 68) 1 7.05
64/7 W300pakeHusi, 1aBaemMbie JUH30# (§ 69) 1 10.05
65/8 JlabopaTtopnasi padora Ne 11. Pemenume 3amau. |1 14.05

[Toctpoenne wu300paxeHuil, MOJYYEHHBIX C TOMOIIBIO

JIMH3
66/9 I'na3 u 3penwue (§ 70 1 17.05
67/10 | KouTpoJbHas padora Ne5 1 21.05
68/11 | 3auer. [ToBTOpEHHE 1 24.05




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka, 8 kiacc/[lepeimkun .M., BanoB A.U., AknnoHepHOE 00IIECTBO
«M3parenscTBo«IIpocBenienue;
BBenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

®dusuka. 8 kiacc. Meroanueckoe rnocodue k yd. [leppimkuna. - unonosuy H.B.

(https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch-peryshkina-filonovich-
nv.html)

®dusmka. 8 kiacc. Meroanueckoe nocoodue - [ypeimena H.C., Baxxeesckas H.E.

(https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva-ns-vazheevskaja-
ne.html)

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/

https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

http://www.myshared.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIbHOI'O ITPOLECCA

YUYEBHOE OBOPYJOBAHHUE
Kowmmrerotep, MynsTumeauiinbiii npoextop, MuTepaktuBHas nocka, Habop mabopatopHoro

O60pyI[OBaHI/I$I JUIA (1)I/I3I/I‘ICCKOFO OKCIICpUMCHTA.

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHX
PABOT, JEMOHCTPAIIUM

CrannaptHblii Hab0p 1abopaTOpHOTO 00OPYIOBAHNUS YUEHUKA, BUPTYyalbHas (pu3ndeckas
nabopaTopus
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https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva-ns-vazheevskaja-ne.html
https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva-ns-vazheevskaja-ne.html
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/

