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HOACHUTEJBHASA 3AIINCKA

CopepxaHue TporpaMMbl HalpaBiI€HO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH YYalllUXCSl U OpraHM3alUI0 U3y4eHUs (U3MKU Ha JIeATEeIbHOCTHOM OocHOBE. B
HEl YYMTBIBAIOTCS BO3MOXKHOCTU mpeamera B peanusauuu TpeboBanuiik ®PI'OC OOO k
IUIAHUPYEMBIM  JIMYHOCTHBIM M METAalpeIMETHBIM pe3yibTaTaM oOOyueHHus, a Takke
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHbIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O
o01rero oopa3oBaHus.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Kypc ¢usukun — cucremoo0pa3yronuii a1 eCTeCTBEHHOHAYYHBIX yU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUN, U3yYaeMbIX XUMUEH,
ouonoruei, actpoHomueit u pusmueckoi reorpapueil. Puznka — 3TO NpeIMET, KOTOPbII HE
TOJIbKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MPEIOCTABIISET
HauOosiee sCHble O00pasllbl IPUMEHEHHMsT HAy4HOrO MeToJa IO3HAaHMA, T.e. crocoda
MOJIyYeHUs JOCTOBEPHBIX 3HaHWM o mupe. Hakonen, ¢usmka — 3TO mpeamer, KOTOPHIN
Hapsily € JpYTMMH €CTeCTBEHHOHAYYHBIMH MpeAMETaMH JOJKEeH JaTh IIKOJIbHUKaM
IpeJCTaBJIeHUE 00 yBJIEKATEIbHOCTH HAYYHOI'O UCCIIEIOBAHMS U PAJOCTH CaMOCTOSITEIbHOIO
OTKPBITUSI HOBOT'O 3HAHUSI.

OnHa U3 IIaBHBIX 3aja4 (pU3MUecKoro oOpazoBaHUs B CTPYKType oOiiero oOpa3oBaHHUs
COCTOUT B (OPMHPOBAHHM €CTECTBEHHOHAyYHOW I'pPaMOTHOCTM M MHTEpeca K Hayke y
OCHOBHOM Macchl O0ydYaroIMXCsl, KOTOpble B AajbHEHIIeM OyIyT 3aHATHI B CaMbIX Pa3HO
oOpa3HbIX cdepax nearenbHocTH. Ho He MeHee BaKHOW 3anauell sIBISIETCS BBIABICHUE U
HOJArOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIIOJEH IS MPOJOJKEHHUs 00pa30oBaHUs U AajbHeHIei
NpopeCCUOHAILHOM JIeITEIBHOCTH B 00JacTH €CTECTBEHHOHAYYHBIX HCCIEJOBAHUN U
CO3/IlaHMM HOBBIX TexHoJoruil. CorylacHO HPHUHATOMY B MEXIYHApOJHOM COOOIIECTBE
ornpeneneHnto, EcrecTBeHHOHay4Has TPaMOTHOCTh — 3TO CHOCOOHOCTH YeNIOBEKa 3aHUMAaTh
aKTUBHYIO TPaXJAHCKYIO TO3MLHUIO MO0 OOLIECTBEHHO 3HAYMMBIM BOIPOCAM, CBA3AHHBIM C
€CTECTBEHHbIMH HayKaM{, M €ro TOTOBHOCTb HHTEPECOBATbCS €CTECTBEHHOHAYYHBIMU
unesMu. HaydHOrpamMOTHBIN 4YeJIOBEK CTPEMHUTCS ydacTBOBaTbh B apryMEHTHPOBAHHOM
00CYXAE€HUU MPOo0JIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM, 4TO TpedyeT
OT HEro CIEAYIOIINX KOMIIETEHTHOCTEH:

HAay4YHO OOBSCHATH SIBJICHHA,

OLCHUBATh U IIOHUMATb 0COOCHHOCTH HAay4YHOI'O UCCJICIOBAHNA,

HHTCPIIPCTUPOBATH JaHHBIC U MCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JIA ITOJIYYCHUA
BBIBOJOB.

CoBpeMEHHOMY POCCHICKOMY OOIIEeCTBY HYXHBI 3(PPEKTUBHBIE TpaKIaHe, CIOCOOHbBIC
MaKCHUMaJlbHO pE€aJn30BaTh CBOM TIOTCHIMATbHBIE BO3MOXKHOCTH B TPYIOBOM U
npodeccuoHaNbHOW  NIEATENBHOCTH, M TEM CaMbIM MPUHECTH TIOJB3Yy OOIIECTBY,
CIOCOOCTBOBATh PA3BUTHIO CTPAHBI. DTHUM OOBICHSIETCS aKTyalIbHOCTh MPOOIEMBbl Pa3BUTHUS
(GYHKIIMOHAILHON TPAMOTHOCTH Y ITIKOJIBHIUKOB Ha YPOBHE OOIIECTBA.

[TosToMy aKkTyanbHOCTH pa3BUTUS (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOOCHOBaHa TEM, YTO
CyOBEeKTHl 00pa30BaTENbHOrO MpOIEcca 3aMHTEPECOBAHBI B BBICOKMX AaKaJIEMHUYECKUX U
COLMANBHBIX JOCTM)KCHUSAX OOYYAlOIIMXCs, YeMy CIIOCOOCTBYeT HX (PyHKUMOHAIbHAS



rpaMoTHOCTh. Hu3kuit ypoBeHb (GyHKIIMOHATBLHON IPAMOTHOCTH MOAPACTAIOIIETO MOKOJICHUS
3aTpylHsAET MX aJaNTallMi0 U COLMaIu3auuio B couumyme. M3yueHue Qu3uMku crnocoOHO
BHECTH peIIalonuii BKIag B (OpMUpOBAHHME €CTECTBEHHOHAyYHOM TIPaMOTHOCTH
oOyyJaroumxcsi.

HEJA U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Lenn wu3yyeHuss (QU3MKM HAa YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS OIpEAeTeHbl B
Konnenmuu mnpemnogaBanust yueOHoro mnpenmera «®dusuka» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit deneparnu, peanu3yrOmUX OCHOBHBIE 00Ie00pa3oBaTelIbHBIC
NporpamMmel,  yTBepkAEHHOM pemieHneM  Kommerum  MuHMCTEpCTBA  IMPOCBELICHUS
Poccuiickoit ®enepanuu, mpotokon oT 3 aexadbps 2019 r. Ne [TK4BH.

Henn uzyuenus Gpusmku:

MPUOOPETEHNE NHTEPECca U CTPEMIICHHSI 00yYaloUIuXcs K HAyYHOMY W3YUYEHHIO
MPUPOABI, PAa3BUTHE HMX UHTEIUIEKTYaIbHBIX U TBOPUECKHX CIIOCOOHOCTEN;

. pa3BUTHE MPEACTaBICHNUN 0 HAYYHOM METOJIE TTO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (dhopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTra U3y4YeHHS] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

. dhopmupoBaHue peACTaBICHUN O pOIU GU3UKHU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUI;

. pa3BHUTHE NMPEACTABICHUN 0 BO3MOXKHBIX chepax Oyylei npopeccuoHaIbHOMI

JCATCIIBHOCTH, CBSI3aHHOM C (1)I/ISI/IKOI‘/'I, IHOArOTOBKA K HaHBHeﬁmeMy O6yquI/I}O B 3TOM
HaIlpaBJICHHUU.

I[OCTPI)K@HI/IG ATUX IEJIed Ha YPOBHC OCHOBHOTO O6HI€1"O 06p330BaHI/I}I obOecrieunBaeTcst
pCUICHUCM CIICAYIOIUX 3a/1aq:

° HpI/I06peTeHI/Ie 3HAHUU O JAUCKPECTHOM CTPOCHHUH BCHICCTBA, O MCXAaHUUCCKUX,
TCIUIOBLIX, SJICKTPUUYCCKUX, MAIHUTHBIX 1 KBAHTOBBIX SABJICHUAX

° HpI/I06peTeHI/Ie yMeHI/Iﬁ OIHCBIBATh U OOBACHATH (1)I/I3I/I‘{eCKI/Ie SABJICHUA C
HCITIOJIb30BAHUCM I10JIYYCHHBIX 3HaHPII>i;

L OCBOCHHC MCTOJOB PCIICHHA HpOCTGﬁHIPIX paC‘-IéTHBIX 3aJa4 C UCIIOJIb30BAaHHUCM
(bnmqecxnx MO,Z[GJIGIZ, TBOPYCCKHUX U IIPAKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

L Pa3BUTHUC YMGHI/II\/'I Ha6JHOI[aTI> IIPUPOAHBIC ABJICHHA U BBIIIOJHATL OIIBITHI,

nabopaTopHbIe Pa0OTHI U AKCIICPUMEHTAIbHbIC HCCIICIOBAHUS C UCIIOIb30BaHUEM
HU3MEPUTEIbHBIX TPUOOPOB;

. OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaIel HU3NISCKOTO COCPIKAHUS, BKITFOYAs
WH(pOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHUAX (PU3HKHU; aHAIIN3 ¥ KPUTHICCKOE OIICHUBAHHUE
uHbopmanuu;

. 3HAKOMCTBO €O chepaMu MpodeCcCHOHATBLHOMN JIeSITSIPHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha JOCTIKCHUAX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢dusuka sBiIsSeTCs 00s3aTENBHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0o0miero obpasoBanus. JlanHas mporpaMma MmpeaycMaTpUBaeT M3ydeHHE (PU3UKU
Ha 06a30BOM ypoBHE B 8 Kjjacce B 00béMe 68 wacoB mo 2 4yaca B HEZEIIO.



COJAEPKXAHUE YYEBHOI'O TIPEJIMETA

Pa3znea 1. TenyioBLIe AIBJI€eHHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJeKyd. OmbIThl, MOATBEPKAAONIME OCHOBHBIE ITOJOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mogenu TBEPAOro, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BelecTBa. Kpucraminueckue u
amop¢pubie Tena. OObsICHEHHWE CBOWCTB Tra3oB, JKUAKOCTEH M TBEPABIX TEJl Ha OCHOBE
MTOJIOKEHNHA MOJIEKYJISIPHO-KMHETHYECKOW Teopu. CMauMBaHWE W KallWJLISIPHBIE SBJICHUS.
TemnoBoe pacmmpeHue u cxxaTue.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABUKECHHS YACTHII.

BuyTtpennsisi sHepruss CrnocoObl HM3MEHEHHUS BHYTPEHHEH SHEpruM: Terulonepeaaya Hu
coBepiueHue padoTsl. Bupl Temionepeaayu: TEMIONPOBOJHOCTb, KOHBEKIUS, H3TyYEHUE.

KonnuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BelleCTBA. TemaooOMEH U TEIUIOBOE
paBHOBecue. YpaBHeHHe TemjgoBoro Oananca. [lmaBmenme u oTBepieBaHUE
KPUCTAJUIMYECKUX  BEIIECTB. YJenbHass TeruoTa miasieHus. [lapooOpa3oBanue u
kougeHcauus. Mcnapenne (MC). Kunenue. YnenpHas Teriora mnapooOpa3oBaHMs. 3aBH-
CUMOCTb TeMIIepaTyphl KUMEHHs OT aTMOC(epHOTO AaBiieHus. BraxHocTh Bo3IyXa.

DHeprus TOIUIMBA. Y JieJIbHAs TEII0Ta CTOPAHMSL.

[Mpunnunsl pabotel TeruoBbix nasuratenei. KIIJ TemmoBoro nBuratens. TemoBbie
IBUTAaTeNM W 3amuTta okpyxatouied cpenbl (MC). 3akoH coxpaHeHUS U TpPEeBpaLLCHUs
SHepruu B TeruioBeIx npoueccax (MC).

JdeMoHcTpanumn

. Habmronenne OpOyHOBCKOTO JBHKEHUS

. Habmonenue nuddysun

. HabGmroienue siBjieHui cMauynBaHUs U KaMWIISPHBIX SBICHUN
. HabGmroienre TermioBoro paciimpeHus Tei

. I3MeHeHue naBiieHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH WIIH OXJIKICHUH
. [IpaBmita m3MepeHus TeMIepaTypsbl

. Bugsl Termmonepexaun

. OXJaxxIeHUe TIPU COBEPIICHUH PabOThI

9. HarpeBanue nipu coBepIlieHUH pabOThl BHEIIHUMH CHIIAMHU
10. CpaBHeHHE TEIIIOEMKOCTEN Pa3TUIHBIX BEIIECTB

11. HaOmronenue KurmeHus

12 .HaGmroneHue mocTOSHCTBA TeMIIEPaTyphl PH TJIaBIICHUH
13. Mopaenu TEMIOBBIX IBUTATENEH
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JlabopaTopHble padoThI U ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO JEHCTBHSI CUI MOJIEKYJIIPHOTO MIPUTSKEHUS

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa

3. OnbITHI 110 HAOJIIOCHUIO TETUIOBOTO PACIIUPEHUS ra30B, KUAKOCTEH U TBEPABIX Tell

4. OmpepaeneHue AaBJICHUS BO3/lyXa B OaJUTOHE MITIPHUIIA

5. OmeIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTb JIABJICHUS BO3QyXa OT €ro o0bémMa u
HarpeBaHMs WM OXJIaKICHUS

6. IlpoBepka THUMNOTE3bl JUHEWHONW 3aBHUCUMOCTH [UIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMrepaTypbl

7. HabmioneHne W3MEHEHUs BHYTPEHHEH >HEpPruu Tela B pe3ysibTare TEIUIONepeaadu H
pabOThI BHEIITHUX CHII

8. UccnenoBanue sIBIEHUS TEIIIOOOMEHA IPY CMELIMBAHUH XOJIOJHOM U TOpsiueii BOIBI



9. Onpezenenre KOJIMYECTBA TEIIOTHI, IIOTYYEHHOTO BOJION IPH TEIJIOOOMEHE C HATPETHIM
METaJNINYECKUM HUIHHIPOM

10. Onpenenenue yeapHON TEMIOEMKOCTH BELIECTBA

11. MccnenoBanue mporecca ucnapeHus

12. Onpenenenne OTHOCUTENIBHON BIIAYKHOCTH BO3yXa

13. Onpenenenue yaeabpHON TETUIOTHI IIABJICHUS JIb/Ia

Pa3zgea 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS

OnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsaaoB. BzanmonencTBue 3apsokeHHBIX TEI.
3akoH KyoHa (3aBHCHUMOCTB CHJIbI B3aUMOJICUCTBHSI 3apsDKEHHBIX TENl OT BETUYHMHBI 3apsI0B
U PACCTOSIHUS MEXKAY TEIaMH).

Onektpuueckoe noisie. Hanpspk€HHOCTB anekTpudeckoro nois. [IpuHnun cynepnosunumn
ANEKTPUYECKUX MOJIeH (Ha KAUeCTBEHHOM YpPOBHE).

Hocurenu snexTtpuyeckux 3apsioB. DJIEMEHTapHbIM dieKTpuueckuid 3apsa. CrpoeHue
atoma. I IpoBOIHUKYM M AMDIIEKTPUKU. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOT0 3apsia.

OJIEKTPUUYECKUN TOK. YCIOBHS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa. VCTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOro TOKA (TEII0BOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUI TOK B XKHUIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuia Toka. OileKTpuueckoe HampspkeHue. ConpOTHBIICHHE
MIPOBOJIHMKA. YJIEJIbHOE CONPOTHUBIIEHHE BemecTBa. 3akoH Owma g ydyacTKa LEIu.
[TocnenoBarenbHOE U MapaIeIbHOE COEUHEHNE TPOBOIHHUKOB.

PaGota ¥ MOIIHOCTH 3j€eKTpudeckoro Toka. 3akoH Jxoyns— JleHua. DnexTpuyeckue
LI U NOTPEOUTEINN AIIEKTPUUECKOM s3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

IlocTossHHBIE MarHuTHL. B3aumonelcTBHE IOCTOAHHBIX MAarHUTOB. MarHuTHoe mOJIE.
MaruautHoe noje 3eMiM U ero 3HadeHue Juis >ku3HU Ha 3emute. OnblT Opcrena. MaraurHoe
II0JIE  JIEKTPUYECKOro ToKa. IIpuMeHeHHe 53IeKTpOMarHuToB B TexXHUKe. JlelicTBue
MarHUTHOTO TMIOJS HAa IPOBOJHMK C TOKOM. OJEKTPOJABUIAaTENb IIOCTOSHHOIO TOKA.
Hcrnosp30BaHMe 3JEKTPOJBUATATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apages. SBieHue  snekTpoMarHuTHOM  wHAYKuuMH. [IpaBwio  Jlenna.
Onextporeneparop. CrocoObl NOIYYEHHs 3IIEKTPUUECKOM 3SHEpruu. DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUHU.

JdeMoHcTpamumn

DneKTpu3zanus Tei
JIBa poJia 31EKTPUUYECKUX 3apsAJIOB U B3aUMOJECHCTBHE 3aPsIKEHHBIX Tell
YCTpolcTBO U AENUCTBUE AIEKTPOCKONA
DneKkTpocTaTuyeckass HHIYKIUs
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsii0B
[IpoBOAHUKY U TUANEKTPUKU
MoaenupoBaHU€e CUIIOBBIX JIUHUN 3JIEKTPUUYECKOTO TIOJIS
HcTouHnkn NOCTOSTHHOTO TOKa
JlelicTBUA SIIEKTPUYECKOT0 TOKA
. DJEKTPUYECKHUI TOK B )KUIKOCTH
. I"'a30BB11 pa3psin
. I3mepenue cuitbl Toka aMIepMeTpoM
. I3MepeHune 3neKTpuiecKoro HampsKeHUsT BOJIBTMETPOM
. Peocrar n marasus conpoTuBICHUN
. BzauMopencTBre NOCTOSIHHBIX MarHUTOB
. MozenupoBanue HEBO3MOKHOCTH Pa3JICICHUS MTOJI0COB MAarHuTa

CoNoOk~wNE
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17. MonennpoBaHue MarHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB

18. OmbIT Dpcrena

19. MaruuTHoOe noje Toka. DJIEeKTPOMAarHUT

20. [leficTBEe MarHUTHOTO NOJII HA POBOAHUK C TOKOM

21 DneKTpoABUTaTelb MOCTOSHHOIO TOKA

22. UccnenoBaHue sIBICHUS YIEKTPOMarHUTHOM WHIYKIIMU

23. OnsiTel @apanes

24. 3aBUCUMOCTb HalpaBJIEHUS NHIYKIHOHHOIO TOKa OT YCJIIOBHM €r0 BOBHUKHOBEHHS
25. DIeKTpOreHepaTop NOCTOSIHHOIO TOKa

JlabGopaTopHble padoThI U ONBITHI

OMnBITHI 10 HAOIIOACHUIO IEKTPU3AIMHU TET UHAYKIIMEH U IPU COMPUKOCHOBEHUH
UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOJISI HA TIPOBOIHUKYU U JUDJICKTPUKHU
COopka u mpoBepKa padOTHI AIEKTPUUECKOU IIEMU MOCTOSTHHOTO TOKA
N3mepenue u peryinupoBaHue CHIIBI TOKa
N3mepenue u peryiupoBaHue HAMPSHKEHUS
HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, WAYLIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa 1 HAIMPSHKEHUS Ha PE3UCTOPE

7.  OmnsIThl, JACMOHCTPUPYIOIIHME 3aBUCHUMOCTh  JJICKTPHUUYECKOTO  COIMPOTHBIICHUS
MIPOBOIHHMKA OT €T0 JUIMHBI, TJIOIIAIN MTONEPEYHOT0 CEYCHHUS U MaTepurana

8. IlpoBepka mpaBuiia CIOXKEHHUS HAMIPSKEHUHN MPHU MOCIETOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB

9. TIpoBepka mpaBuia JUisi CUJIbI TOKA MIPH MapajieIbHOM COEAMHEHUH PEe3UCTOPOB

10. Onpenenenne paboOThI AAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11. Onpenenenrie MOIIHOCTHU AJIEKTPUUYECKOTO TOKA, BBIICISIEMON HA PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIAMIIOUYKY, OT HAIPsLKEHUS Ha
Heu

13. Onpenenenue KII/] narpeBatens

14. HccrnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB

15. W3yueHue MarHUTHOTO TIOJII TOCTOSIHHBIX MArHUTOB IMPU HUX OOBEAUHEHHH U
pazaeneHuu

16. UccnenoBanue nelCTBUS SJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KAaTYIIKU C TOKOM U
Mar"uTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE

18. M3ydeHue neiicTBUSI MArHUTHOTO TOJISE HA IPOBOJAHHUK C TOKOM

19. KonctpyupoBanue u u3yueHue padOThl IEKTPOJBUTATEINS

20. Uzmepenue KIIJ anekTpoaBuraTeaIbHOM YCTAaHOBKH

21. OnpITHl MO HCCIEJAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW WHIYKIIUU: HCCIEIOBAaHUE
W3MEHEHUI 3HAUCHUS U HAIIPABJICHUS MHIyKIIMOHHOTO TOKA
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

oukhwnE

Nzydenne usuku B § Ki1acce HAPABJICHO HA JOCTHKEHUE O0YUYAIONIUMUCS JIMYHOCTHBIX,
MeETaInpeIMETHBIX U IPEIMETHBIX PEe3yJbTaTOB OCBOCHUS Y4EOHOTO TIpeIMETa.

JIUYHOCTHBIE PE3Y/IBTATHI

Hampuomuuea{oe seocnumanue:

NPOSIBJIICHUE WHTEpPECa K ICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHICKOM
¢bu3nvecKoi HaAyKH;



LEHHOCTHOE OTHOUIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxoeno-npascmeennoe eocnumanue:

TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B O6CY)KI[€HI/II/I 06L[ICCTB€HHO-3H3.‘II/IMBIX u
OTHYCCKHUX HpO6JI€M, CBA3AHHBIX C MMPAKTUYCCKHUM IIPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)H31/IKI/I,
O0CO3HAaHHEC BA)KHOCTU MOPAJIBHO-3TUUYCCKHUX MMPUHIUIIOB B JACATCIIbHOCTH y‘—IéHOFO.

Icmemuueckoe gocnumanue:

BOCIIPUATHUEC OCTCTHIYCCKUX KAYCCTB (bHSHHGCKOﬁ HAyKU: ee TrapMOHHUYHOT'O
MMOCTPOCHUA, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

llermocmu HAYYHO20 RO3HAHUA?

OCO3HAHUE IIEHHOCTU (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXXHENILIEN COCTABIISAIOIIEN KYJIbTYPHI;

pa3BUTHE HayIHOU JIFOO03HATEIHLHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON
JESITEIILHOCTH.

Dopmupoeanue Kyabmypol 300p06bs U IMOUUOHAILHO20 0J1A20NOIYUUA:

OCO3HaHHE LIEHHOCTH 0e30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUPE, BAXKHOCTH MpaBUil O€30M1aCHOTO MOBEICHHS HA TPAHCIIOPTE, HA JOPOrax, ¢
ANEKTPUYECKUM U TEIUIOBBIM 000pPYA0BAHUEM B JIOMAIIHUX YCIOBUSX;

chOopMHUPOBAaHHOCTH HaBbIKA pe(JIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TAKOTr'o e MpaBa y JAPyroro 4yejoBeKa.

Tpyoosoe eéocnumanue:

aKTUBHOE yYacTHe B PEIICHUU MPAKTUUYECKHX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia,
Kpasi) TEXHOJIOTMYECKOM U COLMaIbHOM HAMPaBICHHOCTH, TPEOYIOIMIUX B TOM YUCIIE U
(bu3NUeCKUX 3HAHUK;

MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHIO Tpodeccuil, CBSI3aHHBIX C (PU3HKOMA.

IKonozuueckoe eocnumanue:

OpHEHTAIUs HAa TPUMEHEHNE (PU3NUECKUX 3HAHUM JIUIsl pelIeHus 3a7a4 B 00JIacTh
OKpY’Kalollle¥ cpelibl, INITAHUPOBAHUS TOCTYIKOB U OLEHKH X BO3MOKHBIX MOCIIEICTBUIMA
JUISL OKPYKAIOIIEN CPEbI;

OCO3HaHHE TJIOOATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel X pPelleHusI.

Aoanmauyus odyyarouiezoca K UBMEHANUUMCA YC108UAM COUUAIbHOU U NPUPOOHOI
cpeowvl:

NMOTPeOHOCTH BO B3aUMOJICHCTBHUH MPH BHITIOJTHEHUN UCCIIEAOBAHUN U TIPOCKTOB
¢u3nUYecKoi HAMPaBICHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSIM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NESITEbHOCTD;

noTpeOHOCTh B (POPMUPOBAHNHN HOBBIX 3HAHUH, B TOM 4yHciie (OPMYyIUPOBAThH HIIEH,
MOHATHSA, TUNOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHHSIX;



. OCcO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acTh (PU3UKHY;

. IUIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHNN HOBBIX (DU3MUECKUX 3HAHMIA;

. CTpEMJICHUE aHAJIM3UPOBATH U BBISIBJIATH B3aUMOCBSI3H IPUPO/IbI, OOLIECTBA U
SKOHOMHMKH, B TOM YHUCJIE€ C UCIIOJIB30BAHUEM (PU3UUECKUX 3HAHMIA;

. OLICHKA CBOMX JICMCTBUM C YYETOM BIUSHHS HA OKPYKAIOLIYIO CPEAY, BO3MOKHBIX

rJ100aabHBIX MTOCJIEICTBHUIA.

METAIIPE/IMETHBIE PE3Y/IbTATBI

YHuBepcalbHbIE TO3HABATEIIbHBIE ACHUCTBUS

ba3oBbIe JJoruueckue JelcTBUA:

. BBISIBIISITh U XapaKT€PU30BaTh CYIIECTBEHHBIEC MPU3HAKH OOBEKTOB (SIBICHUI);

. yCTaHABJIMBATh CYUIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS U1 0000IIEeHUS
Y CPaBHEHMS;

. BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B pacCMaTpUBAEMbIX (paKTax, JaHHBIX U
HaOJII0/ICHUSAX, OTHOCSIIMXCS K PU3NYECKUM SIBICHUSIM;

. BBISIBJISIT IPUYUHHO-CIICACTBEHHBIE CBSI3U NIPU M3YUYEHUH (PU3NYECKUX SIBJICHUH U

MIPOIIECCOB; JeTIaTh BBIBOBI C UCIOIB30BAHUEM JISTYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIFOYCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MYECKUX BEIHUNH;

. CaMOCTOSITEIBHO BBIOMPATH CIIOCO0 pelieHust yueOHol pu3nyeckon 3a1auu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHUS, BHIOOP HanboIee MoIX0ISIIEero ¢ y4éToM
CaMOCTOSITEIIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBnlIe nccieaoBarTe/LCKHeE 1eCTBUA:

. UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

. IPOBOUTH MO CAMOCTOSATEIHHO COCTABICHHOMY ILJIaHY OIIBIT, HECTIOKHBIH
(bu3MUYeCKUii SKCTIEPUMEHT, HEOOIbIIIOE UCCIIEIOBaHHE (PU3NYECKOTO SIBJICHHUS;

. OLICHMBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYUYEHHYIO B XOJI€
UCCJICTOBAaHUS WM DKCTIEPUMEHTA;

. CaMOCTOSITENbHO (POPMYITUPOBATH 0000IIEHHUS U BHIBOIBI IO PE3yIbTaTam
POBEIEHHOTO HAOIIOJICHMUSI, OIIbITA, UCCIIC0BAHUS;

. MIPOTHO3MPOBATH BOZMOXKHOE JalIbHEIIIee pa3BUTHE (PU3HMUECKUX TIPOIECCOB, a TAKKE

BBIABUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBLIX YCIOBHAX U KOHTCKCTAX.

Pab6ora ¢ undgopmanueii:

. IPUMEHSTH Pa3TUYHbIC METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI ITPH MOMCKE U 0TOOpe
WH(OPMAIIMK UITU JAHHBIX ¢ YIETOM NPEUI0KEHHON yueOHOM pU3ndYecKo 3a1auu;

. aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIUIO PA3TUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS;

. CaMOCTOSITEIHHO BBIOMPATh ONTHMANIbHYIO (DOpMY TIpe/ICTaBIeHUs UHDOpMAITIH U

WJLUTIOCTPUPOBATD pPelllaeMble 3a7a4l HECTOXKHBIMU CXEMaMHt, JMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUSAMHU.

YHuBepcanbHble KOMMYHUKATUBHBIC ICUCTBUS
Oo0menue:



B X0/i¢ 00CY>KJIeHUsI yueOHOTO MaTepuana, pe3yJibTaToB JIaA0OPATOPHBIX padoT U
MIPOEKTOB 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIa€MOM TEMBI M BBICKA3bIBAThH UICH,
HaIlleJICHHBIE Ha PEIICHHE 3a/1a4d U MO Iep>KaHue 01aroKenaTeTbHOCTH OOICHS,;

COTIOCTABJISITH CBOM CYXJICHHUS C CYKIICHUSMHU APYTUX YIYACTHUKOB JHAIIOTA,
OOHAPYXUBATh Pa3IMUNe U CXOJCTBO IMO3UIINIA; BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX; MyOIMYHO MPEICTABIATh PE3yIbTaThl BBITIOTHEHHOTO (PHU3UIECKOTO
OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBMecTHa 1eITEJIbHOCTD (COTPYIHUYECTBO):

MOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW W MHANBH Ly aTbHOU PaOOTHI
MIPU pelIeHUH KOHKPETHOM (pU3HYecKOol mpobieMbl;

MPUHAMATH IIeJTM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATh JICHCTBHUSI 1O €€
JOCTHUKEHUIO: PaclpeIeNsiTh poJId, 00CYKIaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOM
paboThI; 06001IaTh MHEHHSI HECKOJIBLKHX JIIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUrasi KAYECTBEHHOT'O pe3yJibTaTa Mo CBOEMY
HaTPaBICHUIO U KOOPAMHUPYS CBOM JICHCTBUS C APYTUMH YICHAMHU KOMAaH/IbI;

OILIEHWBATh Ka4eCTBO CBOETO BKJIa/Ia B OOMIMIA IPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIbHO CPOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

YHuBepcallbHBIC PETYISATUBHBIC NEUCTBUS
Camoopranmszanmus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUsX, TPEOYIOINX TSl PEeIeHuUs
(bu3MUYeCKUX 3HAHUN;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIX0AaX MPUHIATHUS pelieHui (MHIUBUYalIbHOE,
OPUHSTHE PELICHHs B TPYIINE, IPUHITHE PEIICHUN TPYIIIO);

CaMOCTOSITEIBHO COCTABJIATH AJITOPUTM pelieHus] GU3NYECKOM 3aauu WK TJ1aHa
UCCJIEIOBAHUS C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpOBATh Mpe/araeMble BapHaHThl PEIICHUN;

JieNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamokoHTpOJIb (peduiexcusn):

JaBaTh a/ICKBAaTHYIO OLIEHKY CUTYAllMHU U Npejarath IiaH €€ N3MEHEHUs;

OOBSICHATH MIPUYUHBI TOCTHKEHUS (HEJOCTHKEHUS) PEe3yIbTATOB IEATEIbHOCTH,
JlaBaTh OIIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JCSITEILHOCTH (B TOM YHCIIE B XOJ] BHIMOJTHEHUS (PU3UUECKOTO
WCCIIeIOBAHUS WM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, N3MEHUBIIIUXCS CUTYaIUH,
YCTaHOBJIEHHBIX ONMINOOK, BO3HUKIITNX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIU U YCIOBUSIM.

3MOIII/IOH3.]'ILHLII71 HHTCJIJIEKT:

CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBeKa B XOJIE CIIOPa WIM JUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYIOro.

IIpunsiTue ceds1 M APyrux:



MPU3HABaTh CBOE IIPABO HA OLIMOKY MpU pelieHUun (U3NUECKUX 3a]a4d UiIN B
YTBEPKICHUAX HA HAyYHBIC TEMBI U TAKOE YK€ IIPaBO APYIOro.

IIPE/IMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTb CHOPMUPOBAHHOCTH Y
00y4aroluxcsi YMEHUM:

MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAININYECKUE U aMOp(HbIe Tena,
HACBIILIEHHBIM U HEHACBIIIEHHBIN Nap, BIaXKHOCTh BO3yXa; TEMIIEPATYPa, BHYTPEHHSIS
SHEPrus, TEIJIOBOM ABUTATEIb; JIIEMEHTAPHBINA SJIEKTPUUECKUN 3apsijl, DIIEKTPUUECKOE
1oJie, IPOBOJHUKHU U AUAJIEKTPUKH, TOCTOSHHBIN 3JEKTPUUECKUIA TOK, MArHUTHOE TOJIE;

pasnuyath SABJICHUS (TEIUIOBOE paclIMpEeHHe/cKaTue, Terioneperaya, TenjaoBoe
paBHOBECHE, CMaurMBaHKe, KaWUISIPHbIE SIBJICHUS, UCIapEeHUe, KOHIEHCallus, TIIaBJIeHHE,
KpUCTain3anus (OTBEpAEBaHNE), KUIIEHUE, Tertonepeaayda (TerionpoBOJHOCT,
KOHBEKIIMS, U3TyUYeHHE); dJEKTPU3aLUsl TN, B3aUMOICHCTBUE 3apsAA0B, 1eHCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, JIEHCTBUE
MarHUTHOTO TOJI Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs UHIYKIHS) MO O CAHUIO
UX XapaKTEPHbIX CBOWCTB U Ha OCHOBE ONBITOB, IEMOHCTPHUPYIOUINX JaHHOE (pu3nueckoe
SBJICHUE;

pacrno3HaBaTh MPOSBIEHUE H3YyUEHHBIX (U3MUECKHUX SIBJICHUHN B OKPYKAIOIIEM
MUpE, B TOM uncie GUu3NYECcKre SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KallWUISPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IIpUpoJIe, n3ydenue ConHia, 3amep3a-
HUE BOJIOEMOB, MOPCKUE Opu3bl, 00pa30BaHKUe pOCHl, TYMaHa, UHEsl, CHEeTa; AIeKTPUUECKUe
SBJICHUS B aTMOC(epe, SIEKTPUUECTBO KUBBIX OPraHU3MOB; MarHUTHOE T0JIe 3eMJIH,
nperid moro coB, posib MArHUTHOTO TOJIS JIsI )KU3HU Ha 3emiie, OJIIPHOE CUSTHUE; TPU
STOM MEPEBOAUTDH NMPAKTUYECKYIO 3a71a4y B yUeOHYIO, BBIJICNIATH CYIIIECTBEHHBIC
CBOMCTBA/TIpU3HAKH (PU3UUECKUX SIBJICHMUIA,

OIHCHIBATh U3YUYCHHBIE CBOMCTBA TEN U (PU3HUECKUE SBJICHUS, UCTIONB3Ys HU3NUECKUE
BEJIMYUHBI (TEMIEPATypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yACIIbHAS
TEIUIOEMKOCTh BEUIECTBA, yAEJIbHAS TEIIOTA IJIABJICHUS, YAEIbHAs TEII0Ta
napooOpa3oBaHus, y/ielbHas TeIIOTa CrOpaHus TOIIMBA, KOG (GUILIMEHT MOJIe3HOTO
JNENCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAS BIAXKHOCTD BO3/yXa, AIEKTPUUECKUN 3apsi],
cuJjia TOKa, JJIEKTPUUECKOE HANPSIKEHUE, COIIPOTUBIICHHE IPOBOJHUKA, YIEIbHOE
COTIPOTHBIJICHHUE BEIECTBA, PA00OTa U MOIIIHOCTH DJIEKTPUUECKOTO TOKA); TP OMUCAHUU
MPABUWIHHO TPAKTOBATh (PU3NYECKUN CMBICT UCTIONB3YEMbIX BETUYMH, 0003HAYEHUS U
eAMHULIBI GU3UUYECKUX BETTUYHMH, HAXOIUTh (DOPMYJIBI, CBS3BIBAOIINE JAaHHYIO (PU3NYECKYIO
BEIUYHHY C APYTUMHU BETMYMHAMHE, CTPOUTDH IpaUKH U3YUESHHBIX 3aBUCUMOCTEH
(hUBUYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tell, GU3NUECKHE SBICHHUS U MIPOLIECCHI, HCTIONb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEUIECTBA, IPUHIUI
CYHEPIIO3UIMH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH OMma
JUIA y4acTKa LenH, 3aKoH J[xoyis - JIeHna, 3aKkoH COXpaHEHUsl SHEPTUU; IIPU 3TOM /1aBaTh
CJIOBECHYIO (hOpPMYIIMPOBKY 3aKOHA M 3alMCHIBATH €0 MAaTEMAaTUYECKOE BhIPAXKECHUE;

OOBSICHATH (PU3MUYECKUE MPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUMHHO-CIIEACTBEHHBIE
CBSI3HM, CTPOUTH OOBSCHEHHE U3 | - 2 JOrMYECKUX LIAroB ¢ Onopoi Ha | - 2 u3yueHHBIX
CBOMCTBA (PM3UYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; petiaTh



pacué€THble 3a7a4u B 2 - 3 1€UCTBUS, UCIIONbB3YS 3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOILINE
(¢u3nyeckre BEIMYMHBI: HA OCHOBE aHaJIN3a yCIOBUS 3aJjaul 3alHChIBaTh KPAaTKOE
YCIJIOBHE, BBISBIIATH HEJAOCTATOK JIAHHBIX Ul PEIICHUS 33a4H, BEIOUpaTh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE JUIs €€ PEIICHHUS], IPOBOJUTH PACUETHI U CPAaBHUBATH MOJIyYEHHOE
3HaueHue (PU3NYECKON BEIUUNHBI C U3BECTHBIMU JJAHHBIMH;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU (HU3NUECKUX
METOOB; UCITOJIb3Ysl ONIMCAHNE UCCIIEIOBAHNUS, BBIICIATH IPOBEPSEMOE MTPEAIOJIOKEHUE,
OLICHMBATh MPAaBUILHOCTbH MOPSAKA MPOBEICHUS UCCIIEJOBaHMS, 1€JaTh BbIBOIBL;

MIPOBOJUTH OTBITHI IO HAOTIOACHHUIO (PU3NYECKUX SBJICHUN WM (PU3NUYECKUX CBOMCTB
Ten (KanWUISIpHbIE SIBJICHUS, 3aBUCUMOCTbD JIaBJIEHUS BO3/lyXa OT €ro 00béMa,
TEeMIIEpaTypbl; CKOPOCTHU MPOLIECCa OCTHIBAHUS/HATPEBAHUS IPU U3JIYUEHUH OT 1[BETA U3ITY-
Yaroliei/moronaoe moBepXHoCTH; CKOPOCTh UCIIAPEHUSI BOJIbI OT TEMIIEPATYPbI
KHUJIKOCTHU U TUIOUIaAN €€ MOBEPXHOCTH; dJIEKTPU3aLUs TE U B3aUMOJIEHCTBHE
ANEKTPUYECKUX 3aps0B; B3aUMO/ICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3yaJIn3allus Mar-
HUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB; IEUCTBUS MarHUTHOTO TOJIsI HA MPOBOJIHUK C
TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATENS TOCTOSHHOTO TOKA):
(dbopMynHpoBaTh MPOBEpsEMbIE MPENOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000pyI0BaHMSI; OMUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJHATH MPsIMble U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTENIbHOM BIa)KHOCTH BO3/1yXa,
CHWJIBI TOKA, HAMIPSKEHUS C UCTOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB
($u3MYeCKUX BEJIMYMH; CPABHUBATH PE3YJIbTATHI U3MEPEHU C YUETOM 3aJJaHHOM
a0COJIFOTHOM MOTPELIHOCTH;

IOPOBOJUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHOM (pU3MUECKOi BEJIMYMHBI OT APYIOH C
UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTb COPOTHBIIEHUS IIPOBOHUKA OT €r0
JUIMHBI, TUIOIAH TIONIEPEYHOI0 CEYEHHS U YACIBHOTO CONPOTHUBIICHHS BEILIECTBA
IIPOBOJHMKA; CHJIBI TOKA, UJIYIEr0 Yepe3 MPOBOJHUK, OT HAIPSXKEHHsI HAa IIPOBOIHUKE;
HCCIIeIOBAaHUE M1OCIIE0BATENBHOIO U MAPAIIJIEIbHOTO COEIMHEHUH TPOBOIHUKOB):
IUIAHUPOBATh UCCIIE0BAaHUE, COOMPATh YCTAHOBKY U BBIMOIHATH U3MEPEHUs, CIEIys
NPEeUI0KEHHOMY IUIaHy, (PUKCHPOBATh PE3yIbTATHI MOJYyYEHHOW 3aBUCUMOCTH B BUJIE
TabauI ¥ rpaduKoB, AeIaTh BHIBOBI 10 pe3yIbTaTaM HCCIEI0BaHUS;

IPOBOJIUTh KOCBEHHbIE U3MEPEHMSI (PU3MUECKUX BETUYUH (yIeNbHas TeIIOEMKOCTh
BEIIIECTBA, COIIPOTUBIIEHUE IPOBOIHUKA, pa00Ta U MOIIHOCTh AJIEKTPHUUECKOT0 TOKA):
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys MpeIo-
KEHHOW MHCTPYKIMH, ¥ BBIYUCIIATH 3HAUYCHUE BEIIMUUHBI,

co0JIro1aTh MpaBuila TEXHUKH 0€301MacHOCTH NpU padoTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepHU30BaTh NPUHIUIBI ACUCTBUS U3yUYEHHBIX MPHOOPOB M TEXHUUYECKUX
YCTPOMCTB C OIIOPOI Ha X ONMMCAHUA (B TOM YUCJIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIepMETpP, BOIBTMETP, CUETUHK FIEKTPUUECKON SHEPruH,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, HArPEBATEIbHbIE AIEKTPONPHUOOPHI (TPUMEpPHI),
AEKTPUUYECKUE NTPENOXPAHUTENHN; JIEKTPOMArHUT, JIEKTPOABUIaTElb IOCTOSIHHOTO TOKA),
WCIIOJIb3YS 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBJICHUN U HEOOXOoIuMBbIe (pr3ndecKue
3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIE TEXHUUECKUE YCTPONCTBA U U3MEPUTEIbHbIE TPUOOPHI IO
CXEMaM U CXEMaTHUYHBIM pUCYHKaM (’KMJIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, IBUTaTelb BHYTPEHHETO CrOPaHMsl, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI
EKTPUUYECKUX LIETIEN C MOCIEI0BATENbHBIM U AapAJUIEIbHBIM COETMHEHUEM 3JIEMEHTOB,
pasznuyasi yCIoBHbIE 0003HAUEHUS DJIEMEHTOB AJIEKTPHUECKUX LIETICH;



MPUBOJHUTH MPUMEPBI/HAXOAUTh WHPOPMAIIHIO O IPUMEPAX MPAKTHIECKOTO
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUH B NMOBCEIHEBHON KU3HU I 00ecTIeueHus
0€30MMacHOCTH MpU 00paIIeHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHHMsI 370POBbs U COONIIOIEHNS HOPM 3KOJOTHYECKOTO MIOBEIEHUS B OKpY KaroIen
cpene;

OCYUIECTBJISITh MOUCK HH(pOpMauu (PU3NYECKOro coAepx aHus B ceTu MHTepHer,
Ha OCHOBE MMEIOIUXCS 3HAHUN U MYTEM CpaBHEHUS JOMOJIHUTEIbHBIX UICTOUHUKOB
BBICIIATH NH(OPMALIHIO, KOTOPast SIBJSETCS MPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTO-
BEPHOM;

MCII0JIb30BaTh MPY BHIIIOJHEHUH YUEOHBIX 3alaHUI Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
(bu3nYecKoro coepKaHusl, CipaBOYHbIE MaTepUabl, pecypchl cetu HTepHeT; BnaaeTsb
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM
CHCTEMEI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U KPaTKUE YCTHbIE cOOOIIeHus1, 00001as
MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOT0 CO/ICPKAHMSI, B TOM YHUCIIE
MyOJIUYHO NPEJICTABIATh PE3YJIbTAaThl MPOSKTHOM UM MCCIIEIOBATENILCKON JEsITeIbHOCTH;
TP STOM TPAMOTHO HCITOJIb30BaTh N3yUCHHBIN MMOHATUIHBIN ammapar Kypca (GU3HKH,
COTPOBOKJATh BHICTYIUJICHHE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUN YYE€OHBIX MPOEKTOB U UCCIEIOBAHUN (PU3NYECKUX TPOLECCOB
pacnpenensTh 0053aHHOCTH B TPYMIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMH,
CJIETUTH 32 BBITIOJIHEHUEM TUIaHa IEHCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLICHUBATh
COOCTBEHHBIH BKJIAJ] B A€ATEIbHOCTb IPYIIIbI; BEICTpaUBaTh KOMMYHUKaTUBHOE
B3aMMOJICHICTBHE, MTPOSBIIASA TOTOBHOCTD pa3peliaTb KOH(DIUKTHL.

Padouasi nporpamma no ¢gu3uke 8 Kjacca cocTaBjeHa HA OCHOBE:

o denepanpHoro 3akoHa «O06 o6pazoBanuu B PO» Ne273 — @3 o1 29.12.2012r.

e ®efepa’dbHOrO TOCYAAPCTBEHHOTO O00pa30BAaTENBHOTO CTaHJApTa OCHOBHOTO
obmrero obpaszopanus (OPI'OC O0OO0), yTBepKAEHHOTO PUKa30M MUHHCTEPCTBA
obpazoBanusi u Hayku Poccuiickoit ®eneparuu ot 17.12.2010r.. Nel897 (c
n3MeHeHussMu ot 31.12.2015r.).

e basucHoOro ydebHoro miaHa oOpa3zoBaTelbHBIX MIKOJ Poccuiickoit deneparuu
(ITpuka3z MuH. obpazoBanust PD ot 9.03.2004)

e (YMK aBropoB ['ennenmrreitna JI.O. u luka FO.U. s 6a3oBoro ypoBHsI)

e VYyebnoro mrana HOO,000,COO, ytBepxkueHHoro mnpukazom Ne03-
02-289 or 31.08.2022r «O BHeCeHMH HW3MCHCHUH B OCHOBHYIO
00pa3oBaTeNbHYIO IPOTPAaMMy OCHOBHOT'O 00111eTr0 00pa30BaHuUs»;

e PaGoueii mporpammbl Bocniutanus Ne03-02-289 ot 31.08.2022r.

o Kanengapuoro mnana BocnuTarensHO padbotsl MBOY «Kapaty3ckas
COI».

e VYcraB MBOY "Kapatysckas COLI».

e [lpumepnas mporpamMma OCHOBHOTO OOIIET0 M CpexHero (MOJHOTro) OOIIero
oOpazoBanusi. Omsuka 7-9 i, Guszuka 10-11 kin. U3 cbopruka «IIporpammsr
o0meobpa3oBaTenbHbIX yupexaeHuin» M.IIpocsemenue , 2012r.;



e [Ipumepnoit pabGoueit mnporpammbel @Dusuka 7-9 knaccel. ABTOpel JI.O
l'enpenmreitn, A.A. bymaroBa, A.B. Komkwna, H.H. Jlykuenko. Mocksa.
BMHOM. Jlabopatopus 3nanuii. 2016.

YyeOHO-TeMaTU4YeCKMUM NnaH

Koua-Bo KoJa-Bo yacoB no B ToM umnciae
Ne
w/n Tema 4acoB 1o KTII Ja0. KOHTP.
nporpamme padoThI padoThI
1 TeroBsie IBIICHUS 18 17 1 1
2 ONeKTpOMarHUTHbIE 30 30 7 9
SIBJICHUA
3 OnrHdecKue SIBJICHUS 18 18 4 1
4 IlonBenenne UTOroB 0 1
y4eOHOro roja
5 Peszepr 2 2
Hroro: 68 68 12 4

9KCHepI/IM€HTaHBHLIC 3adadyu: 6 3aaa4

Yachel pe3epBHOTO BPEMEHHU MCIOJB3YIOTCS CISIYIONMM 00pa3oM: 2 yaca Ha MPOBEJICHUE
BIIPS.

KajnengapHo-teMaTnyeckoe MJIaHUPOBaHNe

Ne | TEMA YPOKA Yucno | AATA NPOBEAEHUA n/d npMmeyaHue
/T 4acoB | A/l
1 | Bayrpennss sueprus. KonmdecTBo 1
TEIJIOTHL. 1.09 1.09
2 | Temneparypa. Buzas! Ternonepenauu 1 5.09 5.09
3 | Buasl reronepenauu 1 8.09 8.09
4 | YaenpHas TEMIOEMKOCTD 1 12.09 12.09
5 | Pemenue 3amau «KomanuecTBo 1
TEIIOTHD 15.09 15.09
6 |JIP Nel «HM3mepenue yoenvHou 1
menjioemMKoCcmu euyecmaea ) 19.09 19.09
7 | O6o6maromuii ypok «KomamdectBo 1
TEIIOTHD 22.09 22.09
8 | Camocmoamenvnan paboma 1
«Konuuecmeo mennomor» 26.09 26.09
9 | Duepeus monauea. Yoenvnasn 1
menjioma c20paHus Monjiuead 29.09 29.09
10 | [InaBneHue U KpUCTAIITU3ALINS. 1
VY nenbHas TeIUI0TAa IJIaBICHUSI 3.10 3.10
11 | [TapooOpa3oBaHue U KOHJICHCALUS. 1
VY nenbHas TemyaoTa napooOpa3oBaHus 6.10 6.10
12 | PemieHnue 3a1a4 Ha pacy€T TEIIOTHI 1
Hap006pa3OBaHI/I$I, KOHJICHCAIIUU 10.10 10.10
13 | Haceimensslit map. BiaxkHocTh 1
BO3yXa 13.10 13.10
14 | Pemenue 3anau «M3menenus 1 17.10 17.10




arperaTHoro COCTOAHUsA BCHICCTBA»

15 | TennoBsie nurarenu. [laposas
TypOuHa. PeakTHBHBIN ABUTATEIb. 20.10 20.10
16 I[BI/IFaTeJIB BHYTPCHHCTO CropaHud 24.10 24.10
17 | O6o6matromuii ypok «M3menenus
arperaTHOTO COCTOSIHUSI BEIIECTBAY,
«TennoBeie ABUTATEIN 27.10 27.10
18 | IIpeoOpazoBanue sHEPrUH IIPH padbOTEe
TEIUIOBBIX JBUIATENICH 10.11 10.11
19 | Konmponwvuas paboma «Tennogvie
AB/ICHUA) 14.11 14.11
20 3J’IGKTpI/I3aIII/I$I TCII 17.11 17.11
21 | Hocurenu 3JeKTPUYECKOTO 3apsijia.
IIpOBOAHUKY M AMDIIEKTPUKH. 21.11
22 | 3akoH coXpaHEHHS NEKTPHUECKOTO
3apsga. BzanmoneiictBue
JIICKTPUICCKUX 3aPsII0B. 24.11
23 | DmexTpuyeckoe moe 28.11
24 | DnexTpuueckuil Tok. JlercTBus
JIIEKTPUIECKOT0 TOKA 1.12
25 | Cuna ToKa U HalpshKeHHUe 5.12
26 | JIPNe3 «Coopka 31ekmpuueckoil
uenu. Hzmepenue cunvt moxka u
HAnNpAICeHUs» 8.12
27 | DneKTpuYecKoe COMPOTHBIICHHUE. 3aKOH
Oma 114 yyacTka 1nenu 12.12
28 |JIP4 «HMccnedosanue 3agucumocmu
CUJIbI MOKA 8 pe3ucmope om
HANPANCEHUA HA €20 KOHUAX.
H3zmepenue conpomugnenusn
pe3ucmopay 15.12
29 | Conpomuenernue npo8oOHUKOS.
Yoenvrnoe conpomuenenue 19.12
30 | Pemrenue 3agau mo reme
«DNEeKTPUUECKUE B3aUMOICUCTBUSI.
DJIEKTPUYECKUN TOK» 22.12
31 | [locnenoBarenpHOE U MapasieIbHOE
COCIUHEHNE ITPOBOIHUKOB 26.12
32 |JIP5 «HM3yuenue nociedosamenbHozo
COCOUHEHUA NPOBOOHUKOE) 29.12
33 | Pemenue 3anau «IlocnenoBarensHoe u
napajuieJIbHOE COe/IMHEHNE
IIPOBOJHUKOBY 9.01
34 | Pemenue 3anau «IlocnenoBarenpHoe u
napajuieJIbHOE COe/IMHEHNE
ITPOBOJITHUKOB) 12.01
35 | JIPNe6 «H3yuenue napannenbnozo
COeOUHENHUA NPOBOOHUKOE) 16.01
36 | PaboTa 1 MOIITHOCTH AIIEKTPUIECKOTO

TOKa

19.01




37 | JIPNe7 «H3yuenue mennoeozo 1

Oelicmeus moka u naxoxcoenusn KIT/1

INEKMPUUECKO20 HAZPECAM el 23.01
38 | IMomynpoBoguuku u 1

10JIYTIPOBOIHUKOBBIE PUOOPHI0 26.01
39 [ O6o0maronyii ypok «IMeKTpHUECKUEe 1

nenu. PaboTa 1 MOIITHOCTH TOKay 30.01
40 | Konmponvhas paboma 1

«Inexkmpuueckue yenu. Paboma u

MOU{HOCHID MOKA) 2.02
41 | Maznummnusie e3aumoodeiicmeusn 6.02
42 | JIP Ne8 «H3yuenue maznummvlx

AGICHUY) 9.02
43 | MaruautHoe noJe. JleiicTBre 1

MarHUTHOTO TIOJISI HA TIPOBOJIHUK C

TOKOM M Ha paMKy C TOKOM» 13.02
44 | JIp Ne9 «A3yuenue 1

JIEKTPOABHUIATEJIS) 16.02
45 | DnexTpoMarHUTHAS WHIYKIIHS 20.02
46 | I[Ipou3BOJICTBO | ITepenava

SJICKTPOIHEPTUU 27.02
47 | JIP Nel0 «Haonwooenue u uzyuenue 1

AGIEHUA ITIEKMPOMAZHUMH O

unoykyuu. Ilpunyun oeiicmeusn

mpancpopmamopa» 2.03
48 | DneKTpOMarHUTHBIE BOJHbI 6.03
49 [ O6o6maromuii ypok «MarHuTHbIC

B3aUMO/JICHCTBUS. DIEKTPOMarHuTHas

UHIOYKLUS 9.03
S50 | Camocmosmenvnasn paboma 1

«Mazcnummnule 83aumooeiicmeus.

NeKmpomacHuUmMHas UHOYKUUA) 13.03
51 [ HeiictBus cBeta. MicTouHnku cBeTa 16.03
52 | IIpsAMOIMHEHHOCTD PACcIIPOCTPAHCHUS 1

ceera. TeHp U noayreHb 20.03
53 | Orpaxenue cBeta 1 23.03
54 | M3o0paxeHue B 3epkaie 1 3.04
55 | Pemenue 3anau «OTpaskeHue CBETa» 1 6.04
56 | JIP Mell «Hccneoosanue 1

3Q6UCUMOCIU Y2TIa OMPAIHCEHUA OM

Y214 NA0EHUs C8emMay» 10.04
57 | Ilpenomiienue cBeTa 13.04
58 | JIP Nel2 «Hccnedosanue saenenus

npenoMIeHUA c6emay 17.04
59 | Jlunsel 20.04
60 | M300paxeHus, 1aBaeMble TUH3AMU 24.04
61 | Pemenue 3anau «IIperomienue cBera.

JIuH3b» 27.04
62 |JIP Nel3 «H3yuenue ceoiicme 1 4.05




cobuparowieii TuH3bL»
63 | I'mas u ontuaeckue nmpudOpsI 1 8.05
64 | MHKpOCKOII ¥ TEJIECKOI 1 11.05
65 | Aucnepcusi cBera JIP Nol4
«Haébnwoenue asnenusn oucnepcuu
ceemay 15.05
66 | O6oOImarmuil ypoK 1Mo TemMe 1
«OnTHyecKkue SBICHUS) 18.05
67 | IToaroroBka K KOHTPOJIBHOM paboTe 1
K/P «CBeToBBIC SIBIICHUS 22.05
68 | Konmponvnas paooma «CBeToBbIC 1
SIBJICHUSD) 25.05
YMK:
1. yuebnuk ¢u3uka 8 (B 1Byx uvactsax), JI.O I'ennenmreiin, A.A. bynarosa, U.H.
Kopuunses, A.B. Komkuna; «bMMHOM», 2017, non penakiueit B.A. Opnoa
2. Ilpumepnbie mporpaMMsbl o yueOHbIM npeameTam. dusnka 7-9 kinacc, M
«ITpocBeiienuey, T.
3. KonTponbHo-u3Mepurenbabie Matepuainbl. @usnka 7 kiacce / coct. H.N.3o0pun — 3-
e u3l., nepepad. — M: BAKO, 2014
oP

1. Harnsnnas ¢usuka 8 kinacc. MaTepakTuBHOE yueOHOe ocobue.Bepens 2.0

2. Jupaktuueckuit 1 pazgarounbiii MaTepuan ®U3UKA 7-8. « YUUTEIIby.

3. TI'eapenmreitn JID, ®usnka 8 kmacc yueonuk, M « BMHOM», 2017t. Yacts 1

4. Tenpenmreitn JID, @usnka 8 kinacc yuebunuk, M «bBMHOM», 2017r. YacTs 2

5. I1.0.K. Videouroki.net ®N31KA 8 KJIACC

6. TToMOIIHUK-BUICOYPOKH HHTEPECHBIX TEOPETUUCCKUX U IKCIICPUMEHTATbHBIX
3agad- https://www.virtualacademy.ru/videouroki/fizika/

7. Bunmeoypoxku- https://interneturok.ru/

8. BecraTHas xoyuieKIus Buacoypokos- https://iu.ru/video-
lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redir
ect&predmet=fizika

9. BupryanbsHbie Jaboparopubie padoTsl: http://mediadidaktika.ru/



https://www.virtualacademy.ru/videouroki/fizika/
https://interneturok.ru/
https://iu.ru/video-lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect&predmet=fizika
https://iu.ru/video-lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect&predmet=fizika
https://iu.ru/video-lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect&predmet=fizika
http://mediadidaktika.ru/
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