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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o u3uke HA ypOBHE OCHOBHOT'O OOIIETO 00pa30oBaHUs COCTaBIICHA HA
OCHOBE TIOJIOKEHUH M TpeOoBaHUN K pe3yJabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3zoBaresibHOW mporpammsl, npeacraBieHHbix B PI'OC 000, a takxe ¢
yu€ToM QeaepaibHON paboueil mporpammbl BocnuTaHus u KoHimenuuu mnpenojgaBaHus
yueOHOro npeamera « Ou3nKay.

ConepxaHue mnporpammbl 1o (U3UMKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH OOYYaIOIIMXCS U OPTaHU3alMI0 U3yYeHUsl (PU3HKUA Ha
NesITeIbHOCTHOM OcHOBe. B mporpamme 1no ¢u3mke yauThIBaIOTCS BOZMOXHOCTH Y4E€OHOTO
npeamera B peanusanuu TpedoBanuit GI'OC OOO Kk miIaHUpPyeMbIM JMYHOCTHBIM U
MeTampeIMEeTHbIM pe3yJibTaTaM OOydYeHHsI, a TaKXKe MEXMPEIMETHbIC CBI3H
€CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

[Iporpamma 1o Qu3uke ycTaHaBIMBAET paclpeiesieHne y4yeOHOro Marepuana o
rogam o0ydeHus (1o Kjaccam), IpeajaraeT MpUMEpPHYIO MOCIeI0BATeIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U YUETE€ BO3PACTHBIX
O0COOEHHOCTEHN 00yJarOLIUXCHI.

[Iporpamma no ¢usuke paszpaboTaHa C LENbI OKa3aHUS METOJAUYECKOW MOMOIIU
YUHTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IIPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3yIOUIUM Il €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEJIMETOB, IMOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLECCOB W SIBJICHUH,
H3y4aeMbIX XUMHUEH, OMOJI0oTHEH, acTpOHOMUEH U (hu3nyecKoi reorpadueii, BHOCUT BKJIa
B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpA, MPEAOCTaBiseT Haubosee sicHble 00pasiibl
NPUMEHEHUs HAyYHOTO METO/a TMO3HaHMs, TO €CTh CIOC00a MOMY4YEHUs JOCTOBEPHBIX
3HAaHUU O MUDE.

Omna w3 riaBHBIX 3ada4  (usmdeckoro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa30BaHUs COCTOUT B (DOPMUPOBAHHUH €CTECTBEHHOHAYYHON TPAaMOTHOCTH M HHTEpeca K
HayKe y 00y4aromuxcsl.

N3yuyenue ¢u3nku Ha 0a30BOM YPOBHE NPEAINOIAraeT OBJIAJCHHE CIEAYIOIIHMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHI €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

» Hay4YHO OOBSCHSTH SIBJICHUS,
» OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0OBAHUS;
» HHTEPIPETUPOBATH JIAHHBIC M HCIIOIb30BaTh HAy4YHBIC JOKA3aTElIbCTBA IS

MOJIYYEHHUSI BBIBOJIOB.

[enn n3ydenns: GuU3NKU HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OMPE/IEICHBI B
Konnenmuu mnpenomaBanus y4deOHoro mnpeamera «Dusmka» B 00pa3zoBaTelbHBIX
opranunzanusix Poccuiickon Pegepanuu, peajJu3yHOIMHUX OCHOBHBIE
00111e00pa3oBaTeyibHbIC MPOrPAMMBI, YTBEPKIEHHOU penienueM Komnerun MunucrepcTa
npocsenienust Poccutickoit @enepannu (mpotokoin ot 3 aexadps 2019 r. Ne [TK4BH).

e u3zyyenus pusuku:

» TpuoOpeTeHHe HMHTepeca M CTpeMJICHHs] OOydJalomuXxcs K HayYHOMY H3yYEHHUIO

IPUPOABI, PA3BUTHUE WX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

» pa3BUTHC TMPEJCTABICHWH O HAyYHOM METOJIC¢ TO3HaHUSA U (HOopMUpOBaHUE

UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

» QopMupoBaHHE HAy4YHOTO MHPOBO33PCHHS KaK pe3yjbTaTa HW3Y4YEHUS OCHOB



CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

» (GopMupoBaHWE TPEACTABICHUNH O poJiM (QU3MKH IO pPa3BUTHA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

» pa3BUTHE TPEJCTABIICHUH O BO3MOXHBIX cdepax Oynymeld mnpodeccHoHaTbHON
NEeSTENbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOArOTOBKA K AalibHEHIIeMy OOy4YeHHIO B
HTOM HaIpaBJIEHUHU.

JlocTikeHue 3TUX Ielield MporpamMMbl Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

» TpUOOpPETCHHE 3HAHWA O AWCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, SJIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SBJIICHUSX;

» npuoOpeTeHue YMEHHH ONHUCHIBAaTh M OOBACHATH (HU3UUCCKHE SBJICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHU;

» OCBOCHHME METOJIOB PCIICHHS MPOCTCHINNX PACYETHBIX 3a7a4 C HMCIOJb30BaHHUEM
bu3MUecKX MOJIeNei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

» pa3BUTHEC YMCHUN HAOJIOMAaTh TPUPOJHBIC SBJICHUS W BBIIOJHITH OIBITHI,
nabopaTopHble pabOTHl W AKCIIEPUMEHTATbHBIC HCCIICIOBAHUS C WCIIOIH30BAHUEM
HU3MEPUTETHHBIX TPHOOPOB;

» OCBOCHHE MPUEMOB pabOTHl ¢ MHPOPMAIMECH (PU3NIECKOTO COJEPIKaHUs, BKIIFOYAs
UHGOPMAITMIO O COBPEMEHHBIX JOCTIKCHMSIX (PU3UKH, aHAIU3 U KPUTUYECKOE
OlleHMBaHUE MHPOPMAIIHH;

» 3HAKOMCTBO cO cdepaMu TpodecCHOHANBHOW JEATEILHOCTH, CBS3aHHBIMH C
(GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nyUecKoi HayKu.

Ha wusydyenue ¢usuku (6a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OTBOIUTCS B 8 Kilacce — 68 yacoB (2 yaca B Hezemo).\l

\l

COIAEP)XAHUE OBYUYEHUA
8 KUIACC

Pa3nea 1. TenioBble IBJIEHUS.

OCHOBHBIEC TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUIECKOW TEOPHH CTPOCHHS BEIIECTBA.
Macca u pa3mepsl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPIKIAIONTNE OCHOBHBIC TTOJIOKCHUS
MOJICKYJIIPHO-KUHETUICCKON TCOPHUH.

Monenu TBEPIOro, >XUIAKOTO W Tra3zoo00pa3HOTO0 COCTOSHUN BellecTBa.
Kpucrammueckue u amopdubie Tena. OObSICHEHUE CBONCTB Ta30B, KUIKOCTEH U TBEPIABIX
TE€ Ha OCHOBE TMOJOXEHUN MOJIEKYJIApHO-KUHEeTHYeckol Teopun. CMmauuMBaHue U
KanWUISIpHBIC SIBJIEHUA. TerinoBoe paciiupeHue u cxaTue.

Temneparypa. CBs3b TeMmepaTrypbl CO CKOPOCTbIO TEIJIOBOTO JIBHXKCHMSI YACTHII.
BuyTtpennsisi sHeprusi. CriocoObl M3MEHEHUSI BHYTPEHHEW HHEPruu: TeIulonepeaada u
coBepiieHre padboTel. Buabl Teruionepeaaun: TeMIoMpOBOHOCTh, KOHBEKITUS, N3TyUeHHUE.

KonmdecTBo TemnoTsl. Y aenbpHas TEIUIOEMKOCTD BelIecTBa. TemIo00MeH U TeTUIOBOE
paBHOBecHuE. YpaBHEHHE TeEIUIOBOTO OanaHca. [lmaBieHue m oOTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YeibHAas TeIioTa IiaBieHus. llapooOpa3oBanme wu
koHaeHcauus. Ucnapenue. Kunenue. Y aenbHas Temiora napoodpa3zoBaHusi. 3aBUCUMOCTh
TEeMITepaTyphl KATICHUS OT aTMOC(EpPHOTO JaBICHUS.

BrnaxHocTs BO3myxa.



DOHeprus TOIUIMBA. Y IeJbHAS TEIUIOTA CTOPAHUSL.

[Tpuniuner pabotsl TemnoBeix asurareneit KIIJ[ TeroBoro asurarens. TeruoBbie
JIBUTaTEIIN U 3alUTa OKPYKAOLIEN CPEBI.
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.
Hemoncmpauuu.

Habntonenue OpoyHOBCKOTO IBUKEHHUSL.
HaGmonenune nuddysuu.
Habnronenue siBieHU CMauyuBaHUS M KalUJUISIPHBIX SIBJICHUH.
HaGnrofgeHue TemioBoro pacivpeHus Te.
N3MmeHeHue pnaBiieHHUs Ta3a MNpU H3MEHEHUM O0O0bEMa U HarpeBaHUU WU
OXJIAXKCHUU.
[IpaBuiia u3mMepeHus TeMnepaTyphbl.
Bubl Teruionepenaymu.
OxnaxaeHue mpu COBEPIICHUH PaOOTHI.
. HarpeBanue nipu coBepiiieHuu paOOThl BHEIIHUMHU CUJIAMHU.
10 CpaBHEHME TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.HaOmroneHne KUIeHus.
12.HabmtoneHre nocTostHCTBA TEMIIEPATYPBI MPH TUTABICHUH.
13.Mopaenu TennoBbIX ABUTATENEH.
Jlabopamopnuie padbomul u onvimol.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUI MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITEI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM Caxapa.
OneIThl 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KHJIKOCTEH M TBEPABIX
TEJl.
4. OmpeneneHue AaBJIEHUS BO3yXa B OJJTIOHE IITTPUILA.
5. OmnbITHI, TEMOHCTPHUPYIONINE 3aBUCUMOCTH JIaBIICHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAKICHUS.
6. [IpoBepka rumoTe3bl JIUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOntoneHue n3MeHeHUs] BHYTPEHHEW 3HEPruM Tella B pe3ysbTaTe TeIulonepeaadn
¥ paOOThI BHEIIIHUX CHII.
8. UccnenoBanue sIBICHHUS TEIUIOOOMEHAa TPH CMEIIMBAHWM XOJOJHOW W TOpsSUeh
BOJIbI.
9. Ompenenenre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM LIITHHIPOM.
10.0Onpenenenue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.
11.WccnenoBanue npouecca ucrnapeHus.
12.0npenenenre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13.0npenenenue y1eabHOM TEIUIOTHI IJIaBICHUS JIbJIA.

Paznen 2. JDiaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Tea. J[Ba poaa »IeKTpUYECKUX 3apsanoB. BizaumoneiicTBue
3apsUKEHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTh CHIIBI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSII0B U PACCTOSIHUS MEK]Y TEIaMu).

OnexkTpuueckoe mnoje. Hanpsk€HHOCTH 3JeKTpuueckoro mnons. I[lpuHnun
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CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »iaekTpuyecKux 3apsaoB. ODJIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. [IpOBOOHHMKM W AUAJNEKTPUKH. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsna.

DONEeKTPUUECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOro ToKa. MICTOUHUKHM
MOCTOSIHHOTO TOKa. JIeWCTBUA »BIEKTPUUECKOTO TOKa (TEmI0BOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KHIKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampsixeHue. ConpoTHUBICHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BellecTBa. 3akoH Owma I ydyacTKa IIemu.
[TocnenoBaTenpHOE U MapaIEIbHOE COETUHEHNE POBOJIHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DinekTpuueckue
LENU U MOTPEOUTETH IEKTPUIECKON dHepruu B ObITy. KopoTkoe 3aMbIkaHueE.

[TocTosiHHBIE MarHUTHI. B3auMoIeHCTBUE MOCTOAHHBIX MArHUTOB. MarHuTHOE MoOJIe.
MarauTtHoe ToNe 3eMJM U €ro 3HadyeHue Mg Ku3Hu Ha 3emiie. OnwiT Ipcrena.
MarnutHOoe moje 3NEKTPUYECKOro Toka. [IpruMeHeHue SJIEeKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb MOCTOSHHOTO
TOKa. Mcrosib30BaHue 3JEKTPOABUTATENIEN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanesd. SIBneHHe >3JIEKTPOMAarHUTHOM UHAyKIuU. I[IpaBuno JleHna.
Onextporenepatop. CriocoObl MOTYyUYESHUS IJIEKTPUUECKONW SHEPTUHU. DIEKTPOCTAHITUN Ha
BO300HOBJISIEMBIX UICTOYHUKAX YHEPTHUU.
emoncmpayuu.

DJeKTpur3anus Tel.
JIBa poaa 3JIEKTPUYECKHX 3apsiIOB U B3aUMOJACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaThuecKas UHIYKIUS.
3aK0OH COXpaHEHUS IECKTPUUECKUX 3aPsi/IOB.
[IpoBOAHUKH U TUDIICKTPUKHU.
MopenrpoBaHue CUIOBBIX JUHUN SJIEKTPUUECKOTO OJIS.
W cTOYHUKM TOCTOSIHHOTO TOKA.
. JleHicTBUS 3IEKTPUUECKOTO TOKA.
10 DIIEKTPUUYECKUM TOK B )KUIKOCTH.
11.T"a30BbIi1 pa3ps.
12.M3MepeHne CUITbl TOKA aMIIEPMETPOM.
13.M3mepenne 3IeKTpUIECKOTO HANIPSKEHNS BOJIBTMETPOM.
14.Peoctar u Mara3zuH CONPOTUBJICHUH.
15.B3auMoeiicTBHE IIOCTOSITHHEIX MarHUTOB.
16.MoaennpoBaHre HEBO3MOXXHOCTH PA3/ICIICHUS MTOJHOCOB MAarHUTA.
17.MonaenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
18.0mbIT Dpcrena.
19.MaruuTtHOE 1oje Toka. DIEKTPOMArHmT.
20./IericTBME€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM.
21.OnexkTpoaBUraTeab MOCTOSIHHOTO TOKA.
22.UccnenoBaHue SIBICHUS SJIEKTPOMArHUTHON UHIYKIIMU.
23.0mnbiTe1 Dapajes.
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24.3aBUCUMOCTh HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BO3HUKHOBEHUSI.
25.2neKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OMnbITHI O HAOJIOICHUIO AJIEKTPU3AIIMN TEJT HHIYKIMEH U TIPU COMMPUKOCHOBEHUH.
HccnenoBanue AeHCTBUSA DIICKTPUUECKOTO MOJII HA TPOBOJHUKHU U IUDJICKTPUKHU.
COopka u npoBepka pabOThI JIEKTPUIECKOM 1T TOCTOSHHOTO TOKa.
N3MepeHue u peryIupoBaHUe CUJIbI TOKA.
N3mepenue 1 peryimpoBaHue HANPSHKEHUSI.
HUccnenoBanue 3aBUCUMOCTH CHJBI TOKa, HUIAYIIETO Y€pe3 pPEe3UcTop, OT
CONPOTHUBJICHUS] PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBJICHUS
MIPOBOJHUKA OT €0 JIJIMHBI, TUIOMIAIX MTONEPEYHOT0 CEYEHUs U MaTepuaa.
8. IlpoBepka mpaBuWiia CIOKEHUS HAMPsHKEHUW MPU MOCIEI0BATEILHOM COSIUHEHUHN
JIBYX PE€3UCTOPOB.
9. IlpoBepka npaBuia sl CUIbl TOKAa IPU MAPATIICTIHOM COEAUHEHUU PE3UCTOPOB.
10.Onpenenenne paboThl JJIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3ucTop.
11.0npenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICISIEMON Ha PE3UCTOPE.
12.ccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIEr0o 4Yepe3 JaMIOuYKy, OT
HanpsHKEHUS Ha HE.
13.0Onpenenenue KIIJ] nHarpeBaTerns.
14.UccnenoBanre MarHuTHOTO B3aUMOJEHUCTBUS MOCTOSSHHBIX MAarHUTOB.
15.1i3yyeHne MarHuTHOTO TMOJsl TMOCTOSHHBIX MAarHUTOB MPU HUX OOBEJUHEHUH U
pa3/ieNICHUH.
16.VccnenoBanue qedCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17.00bITBI, JEMOHCTPUPYIOIIHWE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUSI KaTYyIIKH C
TOKOM U MarHWTa OT CUJIbI TOKA M HAIIPABJICHHS TOKA B KaTYIIIKE.
18.M3ydeHue neicTBUSI MArHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.
19.KoHcTpynpoBaHue U u3yuyeHue padoThl SJIEKTPOIBUTATEIIS.
20.1Uzmepenue KIIJI 351eKTpoIBUraTeIbHOM YCTaHOBKHU.
21.01bITHl O UCCIICIOBAHUIO SBJICHUS 3JEKTPOMArHUTHOW MHIYKIUU: HWCCIICIOBAHUE
W3MEHEHUN 3HAaUYCHUS U HaIIpaBJICHUSI UHAYKIIMOHHOTO TOKA.
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INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
N3yuenue ¢(u3uku Ha ypoOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs HaIpaBiI€HO Ha
JNOCTH)KEHHE JHUYHOCTHBIX, METANpeJIMETHBIX U MPEeAMETHBIX 00pa3oBaTelbHBIX
PE3yJIbTATOB.
B pesynbraTte u3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA y
oOyuaroierocst 0yayT copMUPOBaHbI CIEAYIOLIUE INYHOCTHBIE PE3YJIbTAThl B YACTH:
1) IaTPHOTHYECKOT0 BOCIIUTAHMS:
— TMpOsBJIEHUE HHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOMN
(bu3HYeCKOi HayKH;
— HEHHOCTHOE OTHOUICHHE K TOCTHKEHUSIM POCCHICKUX yUEHBIX-(DU3HUKOB;
2) rpaKIaHCKOI0 M T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS



— TOTOBHOCTb K AaKTHUBHOMY YYacTHIO B OOCYXJEHHH OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX NpOoOJeM, CBA3aHHBIX C NPAKTUUYECKUM MPUMEHEHHEM JIOCTUXKEHUM
(1)56371:97

— OCO3HAHUE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MMPUHIIUIIOB B AEATEIbHOCTH YYEHOTO;

3) 3CTETH4€eCKOr0 BOCTIUTAHUSA:

— BOCIIPUSITHE 3CTETUUYECKUX KaueCTB (PU3NUECKON HayKu: €€ TapMOHUYHOIO IOCTPOCHHUS,
CTPOTrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

— OCO3HaHHUE IICHHOCTH (PU3NYECKON HAYyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIIOIIEH KYJIBTYPBI;

— pa3BUTHE HAYYHOU JII0OO03HATEIBLHOCTH, MHTEPECA K UCCIEA0BATEIbCKON I€ATEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS M IMOLUMOHAJIBHOT0 0JIATONOTYYHS:

— OCO3HAHHUE IIEHHOCTH 0e30MacHOro o0pasa KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpPE, BaXHOCTHU MpaBWJl O€30MAaCHOIO IMOBEJEHUS HAa TPAHCIOPTE, HAa J0pOrax, C
AIEKTPUUYECKUM U TETNIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

— cpopMUPOBAaHHOCTH HaBbIKa pe(IeKCUU, IPU3HAHKUE CBOETO MIpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTHBHOE Y4YacTHE B PEIICHNU MIPAKTHUECKUX 3ajau (B paMKaX CeMbH, 00pa30BaTeIbHON
OpraHu3alliy, TOpoja, Kpas) TEXHOJIOTMYECKOM M COLMAJIbHON HalpaBIEHHOCTH,
TpeOyIOMIMX B TOM YHCIE U PU3NIECKUX 3HAHUMH;

— MHTEPEC K NPAKTUYECKOMY M3YyUYEHUIO NPO(eCCHid, CBSI3aHHBIX C (DU3UKOM;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHMSA:

— OpHUEHTalusi Ha NpUMEHEHHE (U3MYECKUX 3HAHUW [Js penieHus 3aaad B o0JacTu
OKpY’Karllel cpenpl, IUIAHUPOBAHUS IOCTYNKOB W OLEHKH HX BO3MOYKHBIX
NOCJIEICTBUM JUIsl OKPYKAOLIEN CPELBL;

— OCO3HAHUE TJI00ATHOTO XapaKTepa SIKOJOTUYECKUX TPOOJIEM U MyTeH UX pelieHus;

8) amanTanuu K N3MEHSIONIUMCH YCJIOBUSAM COLUAIBHON M NPUPOIHOM Cpebl:

— TOTPEOHOCTh BO B3aMMOJECHCTBMM IPHU BBIIOJHEHUU MCCIEAOBAHUN M IPOEKTOB
(bu3nyecKoil HalpaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTUX;

— IOBBILLICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4€PE3 NPAKTHUUECKYIO AEATEIBHOCTD;

— NMOTpeOHOCTh B (DOPMHPOBAHMM HOBBIX 3HAHM, B TOM 4ucie (GOpMYyIUPOBATH UIEH,
MOHSATHUS, TUIIOTE3bI O PUINIECKUX 0OBEKTAX U SABJICHUSX;

— OCO3HaHUE AePUUUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (PU3UKHU;

— IUIAHUPOBAHHME CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

— CTpPEMJICHHE AaHAJIM3UPOBATh W BBISABIATH B3aUMOCBSI3U NIPHUPOJbI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUMU;

— OLEHKa CBOMX JEHCTBUH C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYI0 Cpely, BO3MOYKHBIX
rJ1I00aJIbHBIX MOCIIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATHI
B pesynbpTaTe ocBOEHHMS TporpamMmbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromerocss OyayT copMuUpoBaHBI MeTanpeAMeTHbIE Pe3yJIbTaThl,
BKJTFOYAIOIIHE MTO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHBIC ACHCTBUS, KOMMYHHKATHBHBIE
yHUBEpCAIbHBIC yIeOHBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHS.



ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

>

>
>
>

BEISIBIISITH U XapaKTePU30BaTh CYIECTBEHHBIE TIPU3HAKA OOBEKTOB (SIBJICHHUI);
yCTaHaBJIMWBATh CYIIECTBCHHBIM TMpPH3HAK KIaCCHU(PUKAIUK, OCHOBAHUS JIS
0000IIIEHUS U CPAaBHEHUS,

BEISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHNS B pacCMAaTPUBAEMbIX (paKTax, JaHHBIX
1 HAOJTFIOICHUSIX, OTHOCSAIIUXCS K (DU3UICCKUM SIBIICHUSIM;

BBISBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3U NP W3YUYCHUHM (DU3NUYECKUX SBJICHUN U
MIPOIICCCOB, JIeJIaTh BHIBOJBI C KCIIOJIB30BAHHEM JICTYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3AX (PM3NYCCKUX BEIIMUHH,
CaMOCTOSITEJIbHO BBIOMpaTh CHOCO0 pelIeHus ydeOHOW (U3UYECKOW 3aJadd
(cpaBHEHHME HECKOJBKHMX BapHAHTOB PEIICHHS, BHIOOP HanOoOJIee TOJIXOJSIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejabcKkHe AeCTBUSA:

>
>

>
>
>

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHWS;
IPOBOJHUTH IO CAMOCTOSTEIBLHO COCTABICHHOMY IUJIaHY OIBIT, HECIOXHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBICHUS;
OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH()OPMAITHIO, TTOTYICHHYIO B X0O/I€
WCCJICIOBAHMSI HJT DKCIICPUMECHTA;

CaMOCTOSITEJILHO (POpPMYIUpPOBaTh O0OOIIEHUS W BBHIBOJABI MO pe3yjiabTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHNS;

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEWINee pa3BUTHE (U3MYECKUX IPOIECCOB, a
TaK)K€ BBIIBUTATh IMPEANOJIOKECHHSI 00 WX pPa3BUTHH B HOBBIX YCJIOBUSAX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:

>

>

>

NPUMEHSATh PAa3JIMYHbIE METOJbl, MHCTPYMEHTBI M 3alpOChl NPU MOHUCKE U OTOOpE
MH(pOpMAIMU WIHA JAHHBIX ¢ YYETOM NPEITIOKEHHON yueOHOM (U3nUecKo 3a/1auu;
aHaJIU3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPHPETUPOBATH HHPOPMALIHIO
Pa3IMYHbIX BUIOB U (HOPM MpEICTaBICHHUS,

CaMOCTOATEIBLHO BBIOMPATH ONTHUMANIbHYIO (hOpMY Mpe/CTaBIeHUs UHPOPMALMH U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMH CXeMaMH, AuarpaMMaMH, UHOU
rpauKoi U UX KOMOUHAITUSIMH.

KoMmyHuKaTHBHBIE YHMBepPcaibHbIe YueOHbIe 1eliCTBUSA:

>

YV VV V¥V

B XOJI¢ OOCYyXJeHUsl yueOHOro marepuasna, pe3yJbTaToB Ja0OpaTOPHBIX padOT U
MIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCY>KJaeMOW TEMbI M BBICKA3bIBaTh
UJIeW, HalCJICHHbIE Ha PEIICHUE 3aJlaud W TOJJIep’KaHue OJaroxenaTeIbHOCTH
OOIIIEHUS;

COMNOCTABJISATh CBOM CYXIEHUA C CYXACHUSMH JPYTMX YYaCTHUKOB JUajora,
OOHapy>KUBATh PA3INYUE U CXOACTBO MMO3HIIHIA;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

NyOIUYHO TIPEACTABIATH PE3YJbTAThl BBIMIOJHEHHOTO (HU3MYECKOTO OIbITa
(9KCIIepUMEeHTa, UCCIIeI0BaHus, IPOEKTA);

MMOHUMATh W MCIO0JIb30BaTh MIPEUMYIIIECTBA KOMAHJAHOW U UHAUBUIYATHHON pabOThI
IPU pelIeHUU KOHKPETHOW Pu3nyeckoi mpoOiembl;



» TNpPUHUMATHh IIeJIM COBMECTHON JCSITEILHOCTH, OPTaHW30BBIBATH JEHCTBUS MO €€
JOCTHIKEHHIO: PaCIpeNieNsiTh POJIM, OOCYXKIaTh MPOIECCHl M PE3yJIbTAaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JTOJICH;

» BBIMNOJHATH CBOKO 4YacTh PabOTHI, JOCTHUTAs KAYECTBEHHOTO pe3ysbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPAUHUPYS CBOM JICHCTBUS C IPYTUMU YICHAMH KOMaH/IbI;

» OIICHMWBATh Ka4eCTBO CBOEr0 BKJajJa B OOIIMH MPOIYKT IO KPHUTEPHUSIM,
CaMOCTOATETHLHO C(OPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YYeOHbIE TeiCTBHS
Camoopranusanus:

» BBIABIIATH TPOOJIEMBI B KMU3HEHHBIX M YUYEOHBIX CHTYyAIMsIX, TPEOYIOMIHMX IS
perneHus PU3NIeCKUX 3HAHMM;

» OPHEHTHPOBATHCS B PA3IMUYHBIX IMOJAXO0JAX MPUHATHSA PEIIeHUN (MHIAMBHIyaIbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUA TPYIIION);

» CaMOCTOSTEIBHO COCTaBIISATH AJTOPUTM peIICHHs (PU3UUICCKOW 3aauyd WM IUIaHa
UCCIICJIOBAHHS C yY4ETOM HMEIOIIMXCSA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IIpe/laracMbie BAPUAHTHI PEIIICHHIA,

» JIienatb BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIHOHAJbHBI HHTEJIEKT:

» J1aBaTh aJICKBATHYIO OIICHKY CHTYAIMH M IIpeijlaraTh IaH ¢€ H3MCHCHHUS,

» OOBSCHATH TPUIUHBI JTOCTIKEHUS (HEHOCTH)KCHHUS) PE3YJIbTaTOB JEATCIHHOCTH,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

» BHOCHTb KOPPEKTHBBI B JEATCIbHOCTh (B TOM 4YHCJIC B XOJ BBIIOJIHCHHS
(GHU3NYCCKOro HCCIICOBAHMS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBIIEHHBIX OIMTUOOK, BOZHUKIIUX TPYIHOCTEH;

» OIICHUBATh COOTBETCTBHE PE3yJIbTATA IICJI U YCIIOBHSM;

» cTaBUTh ceOs Ha MECTO APYroro YeloBeKa B XOJA€ CHopa WM JUCKYCCHH Ha
HAYYHYIO TeMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPyTOTo;

» INpU3HaBaTh CBOE NPaBO HAa OMIMOKY NpH pelmIcHHHM (U3MUSCKHUX 3aJad WK B
YTBEPXKACHHUSX Ha HAYYHBIC TEMBI M TaKOE JK€ MPaBO JAPYroro.

MNPEJIMETHBIE PE3YJIBTATHBI
K xonmy oOydenuss B 8 kJiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

» WCHOJB30BATh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBM)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUSA BEIIECTBA, KPUCTAUNIMYECKHE U aMOp(HbIE Tena,
HACBIIIEHHBI W HEHACBIUIEHHBIM Map, BJIAXXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEPTUsl, TEIJIOBOM JBUraTENb, JIEMEHTAPHBIA JIEKTPUUECKUN 3aps/l,
AIIEKTPUUECKOE MOJIE, TPOBOJHUKA U JAUDIEKTPUKH, TMOCTOSHHBIN AJIEKTPUUECKUI
TOK, MarHUTHOE T0JIE;

» pasnuyarh SBJICHHS (TEIUIOBOE PaCHIMpEHUE W C)KATHE, TeIuIolepenada, TeIIOBOeS
paBHOBECHE, CMAauMBaHUE, KaNWJUISIPHBIC SIBJICHUS, HCHapeHue, KOHJIeHcalus,
IJIaBJI€HHUE, KpUCTaJuIM3auusa (OTBepAEBaHHE), KHUIIEHUE, Temjolnepenayda
(TerIONpPOBOAHOCTh, KOHBEKLIMS, U3JIyUEHHE), DIEKTPHU3ALUs TN, B3aUMOACHCTBUE
3aps0B, JEHCTBUS JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE



MarHuTOB, AEMCTBUE MATHUTHOTO IOJS HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHas
WHAYKIUSI) 10 OMNHCAaHUI0 MX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JTaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYCHHBIX (U3NYECKUX SBICHUM B OKpYKaloIleM
MHUpE, B TOM 4Hciie (PU3NYECKUE SIBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHHUE U
KaWUISIPHBIE SIBJIEHUS B NPUPOJAE, KPUCTAUIbl B Ipupoje, uinydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKHUE SIBJICHUS B aTrMoc(epe, 3JIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE moJie 3eMiiu, apeild MoiacoB, pojib MArHUTHOTO MOJIS JJIS KU3HU Ha
3emiie, TOJIIPHOE CHSIHUE, MPU DTOM TIEPEBOAMTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIICIATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SIBIICHUN;
ONMCHIBATh M3YYEHHBIE CBOICTBA TeJl W (PU3MYECKUE SBIECHUSA, HUCIOJb3Yys
(bu3nuecKre BeIMYMHBI (TEMIEepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIJIOTHI,
yAelbHas TEeIIOEMKOCTh BEIIECTBA, yJeNbHAas TEIJIOTa IUIaBICHUS, YJAelbHas
TEIIoTa MapooOpa3oBaHus, yAeNbHAs TEIIOTa CropaHusl TOIUIMBA, KO3(PQPUIMEHT
MOJIE3HOTO JIEWCTBUSl TEIUIOBOM MAalIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTh BO3yXa,
AIEKTPUUECKHUI 3apsiji, CUja TOKa, SJEKTPUUYECKOE HAMNpSKEHHUE, COMPOTUBIICHUE
NPOBOJIHUKA, YyJIeIbHOE CONPOTHUBIIEHHE BeElIeCTBa, paboTa M MOIIHOCTH
AJIEKTPUYECKOr0 TOKA), IPU OMMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIIOb3YEMBIX BEIMYMH, OO0O3HAUECHHS W €AMHULbBI (U3NYECKUX BEJIUYUH,
HaXOAUTh (POPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTD IpaUKH U3YUCHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SIBIICHUS U MPOILECChl, HUCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETHUYECKOW TEOPUU CTPOCHHMS BEIECTBA,
IOPUHIMI CYNEPIO3ULIUUA T0JIe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs
3apsifa, 3akoH Oma Juis ydacTka uenu, 3akoH Jxoyis—JIeHna, 3aKkoH COXpaHeHUs
SHEpPIruM, MPU 3TOM JAaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA T, B TOM YUCIE U B KOHTEKCTE
CUTyalUudl NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISIBIATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTMYECKHUX IIaroB ¢
ornopoii Ha 1-2 HU3y4YEHHBIX CBOWCTBA (PU3UUECKHUX SBJICHHUM, PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEWN;

pemarb pacy€THble 3a7ayud B 2—3 JEWCTBHS, MCIOJIb3YyS 3aKOHBI U (OPMYJIbL,
CBs3bIBatOUIME (PU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3aJlauu
3aMKChIBATH KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JJIsl PEIICHUS 3a7a4uH,
BBIOMpATh 3aKOHbI U (OPMYJIbI, HEOOXOAUMBIE [JIsi €€ pelIeHUsi, MPOBOIUTH
pacuy€Thl M CpaBHUBATh MOJYy4YEHHOE 3HAYeHUE (U3NYECKONW BEIMYUHBI C
W3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh NpPOOJEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (PUINYECKHUX
METOAO0B, MCIOJIb3Ysl ONHCAHUE HCCIENOBAHUS, BBIACIATH NPOBEPSIEMOE
MPEANOI0KEHNE, OLUEHUBATh NMPABUIBHOCTh MOPSAIKA MPOBEIEHUS HCCIEIOBAHUA,
JIeNaTh BbIBOJIBI;

MPOBOJUTH OMBITHI TO HAOMIONEHNUIO (U3MYECKUX SIBICHUM WIH (PU3NYECKUX
CBOMCTB TeJl (KalWJUISIPHBIE SIBJICHUS, 3aBHCUMOCTb [JABJEHUS BO3JyXa OT €ro



o0b€Ma, TeMIeparypbl, CKOPOCTH IMpOIEcCa OCTbIBAaHUS M HarpeBaHUs IpuU
U3Iy4eHUH OT I1BETa W3Jyyaroliend (Moriomanineil) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUsI BOJBI OT TEMIIEPATypbl XUIAKOCTH W ILIOIIAAM €€ II0BEPXHOCTH,
IEKTPHU3ALUs Tl U B3aUMOJECUCTBUE JJIEKTPUUYECKUX 3apsAJIOB, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3yaJU3allds MarHUTHBIX IOJIEH ITOCTOSIHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOTO IOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMTaA,
CBOIMCTBA AJIEKTPOJIBUraTelNIsl MOCTOSHHOTO TOKa): (hOpMyIHpOBaTh NpOBEpPSEMbIE
OPEANONOKEeHUs, cOOMpaTh YCTAaHOBKY M3 NPEIIOKEHHOTO 000pYyIOBaHUS,
OIKCHIBATh XOJI OMbITA U (DOPMYIHPOBATH BHIBOBI;

BBINIOJIHATE NPSIMbIE H3MEPEHUS TEMIEPaTypbl, OTHOCUTEIBHON BIAXHOCTH
BO3/lyXa, CHJIbI TOKA, HAIPSDKEHHS C HCIOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MUYECKUX BEJIMYMH, CPaBHUBATh PE3yJIbTAaThl U3MEPEHUN C Y4ETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NYECKON BETUUMHBI OT APYTOM €
UCIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUHN (3aBUCHMOCTBH CONPOTHUBIICHUS MPOBOJAHHMKA
OT €ro JJIMHBI, IUIOIIAAX TONEPEYHOr0 CEUEHUsS W YJEIbHOTO COIMPOTHUBIICHUS
BEIIECTBA IPOBOJHMKA, CUJIbI TOKA, UAYLIETO YEPE3 MPOBOJHUK, OT HAIPSDKCHMS Ha
IIPOBOJIHUKE, HCCIIEIOBAHUE IOCIEAOBATEIBHOIO M IAPAJUIEIBbHOTO COEJUHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpEHUs, Cleqys MNpeJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yIbTaThl
NOJyYeHHOW 3aBHCHUMOCTH B BHUJE Tabmul U TpaduKOB, JAeJaTb BBIBOJBI IO
pe3ynbTaTaM MCCIIEOBaHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYUH (yAEIbHAS TEIJIOEMKOCTh
BEIIECTBA, CONPOTHBIICHHE IPOBOAHMKA, padOTa M MOIIHOCTb 3JIEKTPUUECKOIO
TOKAa): IUIAHUPOBATh H3MEPEHMs, COOMpATh SKCHEPUMEHTAIbHYIO YCTaHOBKY,
CJIelysl IPEIJIOKEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUCHUE BEJIMYNHBI;
coOo1aTh MpaBWJIa TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHLMIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB C ONOPOIl Ha MX ONMHMCAHMS (B TOM 4YMCIIE: CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUHMK DIECKTPHUUECKON
SHEPIHH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsI), NEKTPUYECKUE MPEIOXPAHUTENTH, SJIEKTPOMArHUT, 3JIEKTPOJIBUIaTEIb
MOCTOSSHHOTO TOKAa), HKCIOJb3ys 3HaHUS O CBOMCTBaX (UM3MYECKUX SIBICHUU U
He0O0XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM M CXE€MaTHYHBIM pHCYHKaM (GKUJAKOCTHBI TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTaTelb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI,
peocTar), COCTaBJIATh CXEMbl 3JEKTPUYECKHX LENeld C MOCIEA0BATEIbHBIM U
napajuieIbHbIM COEJUHEHHEM BJEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHHUS
AJIIEMEHTOB JJIEKTPUUECKUX LIETIEH;

OPUBOJUTH MNpPUMEPHl (HAXOAWUTh HH(OpPMALMIO O HpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B IMOBCEAHEBHOM >KM3HHM Ul OOecreueHus
Oe3omacHOCTH TpU OOpalIeHUH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 3J0pPOBbS M COOJIOJEHUS HOPM SKOJOTUYECKOrO0 TOBEACHHUS B



OKPY’KAIOIIEH CPELE;

» OCYHIECTBJISITh TOUCK HMH(pOpMaImu (U3UIECKOTO cojepkaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCA 3HAHUW M MYTEM CPABHEHUS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIICNIATh MH(POPMAIMIO, KOTOpas SBISICTCS TMPOTUBOPEUYMBOM WIIA MOXKET OBITh
HEJIOCTOBEPHOM;

» WCIOJB30BaTh IPH BHIMOJHEHUH YUYE€OHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATypy (HU3UYECKOTO COJIEpKaHUs, CIPABOYHBIE MAaTepUajbl, PECYpPChl CETU
WNutepHer, Bnanerh mnpuéMaMu KOHCIEKTHUPOBAHUSA TEKCTa, MpeoOpa3oBaHUS
nH(pOpMau U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

» co3IaBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUs, 0000Imas
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COJICpkKAHUs, B TOM YHCIIE
nyO0JMYHO TPENCTABISATh pPE3yJbTaThl MPOEKTHOW WM HCCIEeA0BATEIbCKOM
NEATEIIbHOCTH, NPU OSTOM TIPAMOTHO HCHOJIb30BATh HM3YYEHHBIA MMOHATHUIAHBIN
anmapar Kypca (GU3MKH, COMPOBOXK/IATh BHICTYIUICHHE NPE3CHTAIINEH;

» TIpU BBINOJIHEHUN Y4YEOHBIX MPOEKTOB U HMCCIEIOBAHHA (PU3MUECKHX MPOIECCOB
pacnpenensaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMHU 33/1a4aMH,
CJIIENTh 3a BBIIIOJHEHHWEM IUIaHA JIEWCTBUA M KOPPEKTUPOBATH €ro, aJE€KBAaTHO
OLlEHUBATh COOCTBEHHBIM BKJaJ B J€ATEIBHOCTh TPYIMbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJIENCTBUE, MPOSABISASd TOTOBHOCTh pa3pelarhb

KOH(JIMKTHI.
TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC
Ne HasBanue pa3nenos u rem KonungecTBo yacoB OneKTpoHHBIE (IIUPPOBLIE)
IIPOrpaMMBbl 00pa3oB. pecypcsl

Bcero | Kontpounbh | JlabopaTopH
bIe pabOTHI | bIe PabOTHI

Pa3gen 1. TerioBblie ABJICHUA

1.1 |CrpoeHue u CBOICTBa BEILIECTB 7 0 0 Bbu6nuorexa [OK_
https://m.edsoo.ru/7f4181ce
1.2 | TeruoBble poLECcCh 21 1 2,5 bubmmorexa LIOK_

https://m.edsoo.ru/7f4181ce

Uroro no pazneny 28

Pa3zgea 2. JiiekTpryeckre U MArHUTHbIE SIBJICHUS

2.1 | Dnektpuyeckue 3apsaHble 7 0 0 bubmmotexa [JOK_
yCTpOHCTBa. 3apsHKEHHBIE Tela U https://m.edsoo.ru/7f4181ce
UX B3aMOJIEICTBHE
2.2 |IlocToAHHBIN TOK 20 1 4 bu6nuorexa [IOK_
https://m.edsoo.ru/7f4181ce
2.3 | Mar"auTHbIE SBJICHUS 5 0 0 bubnnorexa IOK_
https://m.edsoo.ru/7f4181ce
2.4 | DnekTpoMarHuTHasi MHIAYKIUS 5 1 1 bubnuorexa [JOK_

https://m.edsoo.ru/7{4181ce

Uroro no pazaeny 37

Pa3nes 3. [loBTOpuTeabHO-0000111a101IMIT MOXYJIb
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3.1 |TloBTOpeHue u 06006IICHIE 3 0 0
coJiepkaHus Kypca pusmku 3a 8
KJ1acc
OBHIEE KOJIUYECTBO 68 3 7,5
YACOB 1O ITIPOTPAMME

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 kunacc
Ne Tema ypoka Koa-Bo 0P, IOP
4yacos
1 | OcHOBHBIE NTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON 1 bu6nuorexa [IOK_
TEOPHH U MX OIBITHBIC TIOATBEPKICHHS https://m.edsoo.ru/7f4181ce
2 |Macca u pa3mep aTOMOB U MOJIEKYJT 1 bubnmoreka [HOK_
https://m.edsoo.ru/7f4181ce
3 |Moaenu TBepaOTO, KHUIKOTO U Ta3000pa3HOTO 1 bubnmoreka [HOK_
COCTOSIHHI BeIlleCTBa https://m.edsoo.ru/7f4181ce
4 | OOBsiCHEHHE CBOMCTB TBEPJOTO, JKUIKOTO U 1 bubanoreka IOK_
ra3000pa3HOro COCTOSHUI BEIIeCTBAa HA OCHOBE https://m.edsoo.ru/7f4181ce
ITOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH
5 |Kpucrannudyeckue u aMmop(HbIie Tena 1 bu6nuorexa [IOK_
https://m.edsoo.ru/7f4181ce
6 |CmaunBaHMe U KanwuIsipHOCTh. [loBepxHOCTHOE 1 bubmmorexa [IOK_
HaTSKEHUE https://m.edsoo.ru/7f4181ce
7 | TennoBoe paClIMPEHUE U CKATHE 1 bubnmoreka [HOK_
https://m.edsoo.ru/7f4181ce
8 |Temmeparypa. CBs3b TEMIIEPATYPHI CO CKOPOCTHIO 1 bubnuorexa [IOK_
TEIUIOBOTO JIBMKEHUS YaCTHUIL https://m.edsoo.ru/7f4181ce
9 |Buytpennsis aueprus. CriocoObl U3MEHEHNS BHYTPEHHEH 1 bubnuoreka [HOK_
SHEPrUu https://m.edsoo.ru/7f4181ce
10 | Buasl Temionepenayu. 1 bu6mmorexa [OK_
https://m.edsoo.ru/7f4181ce
11 | Vpoxk-koH(pepenums «IIpakTrueckoe UCIIOIb30BaHKE 1 bubmuotexa [JOK_
TEIIOBBIX CBOMCTB BEIIECTB U MAaTEPHAIIOB B LIENIAX https://m.edsoo.ru/7f4181ce
IHEPTOCOEPEIKCHUSD
12 |KonndecTBO TEIIOTHI. Y AeIbHAsA TEIIOEMKOCTh 1 bubanoreka IOK_
https://m.edsoo.ru/7f4181ce
13 | YpaBuenwue TemioBoro Oanranca. TermmooOoMeH u 1 bubnuoreka [HOK_
TEIJIOBOE PAaBHOBECHUE https://m.edsoo.ru/7f4181ce
14 | JTaboparopnas padota «MccnenoBanue siBIeHUS 1 bubmuotexa [OK_
TETI000MEHa MPU CMEIIMBAHUH XOJIOJHON U ropstueit https://m.edsoo.ru/7f4181ce
BOJIBD).
15 |Pacuer Konu4ecTBa TEIUIOTHI, HEOOXOIUMOIO IS 1 Bu6mmorexa [OK_

Harp€BaHH: TE€Jia U BbIACIACMOI0 UM IIPpHU OXJTAXKACHUN

https://m.edsoo.ru/7f4181ce
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16 | JlTaboparopnas padoTa «OnpeneneHue yaeapHOu bubmuotexa [JOK_
TETUIOEMKOCTH BEIIIECTBAY https://m.edsoo.ru/7f4181ce
17 | Oneprus tomnusa. Y nenapHas TEIJI0TAa CTOPAHUS bu6mumorexa LIOK_
https://m.edsoo.ru/7f4181ce
18 |IlnaBrneHue u OTBEpAECBaHUE KPUCTATUIMUECKUX TEI. bu6mmorexa [OK_
VY aenpHas TEIUIOTA TUIABICHUS https://m.edsoo.ru/7f4181ce
19 |Pewienue 3aa4 Ha ONpeIEIEHUE KOJIMUECTBA TEIIOTHI bu6mmorexa [IOK_
IIPH TUIABJICHUH U OTBEPACBAHUMU. https://m.edsoo.ru/7f4181ce
20 |ITapoobOpa3oBanue u koHAeHcalus. Mcmapenue bubnmoreka [HOK_
https://m.edsoo.ru/7f4181ce
21 |Kunenwue. Y aenpHas TemIoTa napooOpa3oBaHus U bubnuoreka [HOK_
KOHJIEHCAllUU. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT https://m.edsoo.ru/7f4181ce
aTMOC(EpHOTO TaBJICHHUS.
22 |BnaxxHocTh Bo3ayxa. JlabopatopHas paboTa bu6nuorexa [IOK_
«OrmpeienieHe OTHOCUTETHHON BIAXKHOCTH BO3TyXa https://m.edsoo.ru/7f4181ce
23 |Pemienue 3a7a4 Ha OIpeIeICHUE BJIAXKHOCTH BO3AyXa bubmmorexa [IOK_
https://m.edsoo.ru/7f4181ce
24 |ITpunuuns! paboTH! TEIJIOBBIX ABUraresiei. [laposas bu6mmorexa [IOK_
TypOuHa. [[BuraTenb BHyTPEHHETO CTOPAHMS https://m.edsoo.ru/7f4181ce
25 |KII/J TenmoBoro nuratens. TenaoBble ABUTATENN U bubmuorexa [JOK_
3allIMTa OKPYKAroIIeH cpeibl. https://m.edsoo.ru/7f4181ce
26 |3aK0H COXpaHEHUS U MPEBPAIICHUS SHEPTHUH B TEIUIOBBIX bubnuorexa [IOK_
mporeccax. https://m.edsoo.ru/7f4181ce
27 |O606menue no pasaeny «TernoBbie SBICHUS. bu6mmorexa [OK_
M3MeHeHne arperaTHbIX COCTOSIHUI BELIECTBaY https://m.edsoo.ru/7f4181ce
28 | KontpomasHas pabora Nel o teme «TertoBeie siBJICHUSI. bubmuorexa [JOK_
M3MeHeHne arperaTHbIX COCTOSIHUI BELIeCTBay https://m.edsoo.ru/7f4181ce
29 | Onexrpuzanus Ten. JBa posa 2IEKTPUUYECKUX 3apsA0B bu6muorexa LIOK_
https://m.edsoo.ru/7f4181ce
30 | Ypoxk-uccnenoBanue "InekTpu3anus T€I MHAYKIUEH 1 bu6mmorexa [OK_
MIPU COMTPUKOCHOBEHUH" https://m.edsoo.ru/7f4181ce
31 | BzaumoseiicTBue 3apsiKeHHBIX Tel. 3akoH Kynona bubnmoreka [HOK_
https://m.edsoo.ru/7f4181ce
32 | Dnexrpuyeckoe noje. HanpsykeHHOCTh 3JIEKTPUYECKOTO bubnmoreka [HOK_
nostst. [IpuHIUTT Cynepro3uIuy JIEKTPUIECKUX TTOJICH https://m.edsoo.ru/7f4181ce
33 |Hocutenu 351eKTpUUECKUX 3apsii0B. DJIeMEHTapHbIN bubnuoreka [HOK_
3apsin. CTpoeHue aroma https://m.edsoo.ru/7f4181ce
34 | TIpOBOIHUKH U TUAJICKTPUKU. 3aKOH COXpPaHEHUS bubanoreka IOK_
AIIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/7f4181ce
35 | Pemienue 3a1a4 Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUYECKUX bubnuoreka [HOK_
3apsioB https://m.edsoo.ru/7f4181ce
36 | DnexTpudecKuil TOK, YCIIOBUS €0 CYyIIECTBOBAHHUS. bubnuoreka [HOK_

Hcrounuku SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/7f4181ce
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37 | AeHcTBUS IEKTPUUECKOTO TOKA bu6mmorexa [OK_
https://m.edsoo.ru/7f4181ce

38 | Ypoxk-uccnenoanue «JleficTBrue 37€KTPUUECKOTO OIS bu6nmorexa [OK_
Ha MPOBOJIHUKH U AUDIIECKTPUKU https://m.edsoo.ru/7f4181ce

39 | DnexTpuyeckuil TOK B MeTajuiax, KUAKOCTIX U razax bu6mmorexa [OK_
https://m.edsoo.ru/7f4181ce

40 | DnexkTpuyeckas Lenb U €€ COCTAaBHBIE YaCTH Bu6mmorexa [OK_
https://m.edsoo.ru/7f4181ce

41 |Cuna Toka. JlaboparopHnas pabota «/3mepenue u bubmumorexa [IOK_
pEryJIupOBaHUE CHIIBI TOKAY https://m.edsoo.ru/7f4181ce

42 | Dnextpuyeckoe HampspkeHue. Bonbtmerp. bubnuoreka [HOK_

JlaGopatopHnas pabota «/3Mepenue u peryaupoBaHue
HaIpPSDKEHUE

https://m.edsoo.ru/7f4181ce

43 | ConpoTuBII€HHE POBOAHUKA. Y ACIBHOE bu6mmorexa [OK_
CONPOTHBIICHHE BEIIESCTBA. https://m.edsoo.ru/7f4181ce
44 | 3aBUCUMOCTH CWJIBI TOKA OT HamnpsbKkeHus. 3akoH OMa Bu6mmorexa [OK_
JUTSL y4acTKa IeTH https://m.edsoo.ru/7f4181ce
45 | JIaboparopnas pabota «MccnenoBanue 3aBUCUMOCTH bubnmoreka [HOK_

CHJTBI TOKA, UIYIIETO Yepe3 Pe3UcTop, OT
COIIPOTHBIICHHSI PE3UCTOPA M HATIPSKEHUS Ha
pe3ucTope»

https://m.edsoo.ru/7f4181ce

46 |I[locnemoBaTenbHOE COSTUHEHUS TPOBOTHUKOB. bubmuotexa [JOK_
https://m.edsoo.ru/7f4181ce
47 |apannenbHOE COSIUHEHUS TPOBOIHUKOB. bubnuorexa [IOK_
https://m.edsoo.ru/7f4181ce
48 | JlabopatopHas padborta Ne8 «IIpoBepka npaBuia s bubmuotexa [OK_

CWJIBI TOKa IIPH MapajijIeIbHOM COCAMHEHUN
PE3UCTOPOBY

https://m.edsoo.ru/7f4181ce

49 | Pemenue 3aay Ha npuMeHeHUE 3akoHa Oma Jiist Bu6mmorexa [OK_
Pa3TUYHBIX COCTMHEHHH MPOBOIHUKOB. https://m.edsoo.ru/7f4181ce
50 |PaboTa 1 MOIIHOCTH JIEKTPHUUECKOTO TOKA. 3aKOH bubmuorexa [JOK_
Jbxoyns-Jlenna https://m.edsoo.ru/7f4181ce
51 |JIabopatopHas pabora «Onpenernenue paboThl 1 bubnuotexa [JOK_
MOIIIHOCTH AJNEKTPUYECKOTO TOKa» https://m.edsoo.ru/7f4181ce
52 |Pemenue 3a1a4 Ha pacdyeT padOThl U MOIITHOCTH TOKa, bu6mmorexa [OK_
KOJINYECTBA TEIUIOTHI B IIPOBOJAHUKAX. https://m.edsoo.ru/7f4181ce
53 | DnekTpuYecKue ey U NOTPEOUTENH dIEKTPUIECKON bubmuotexa [JOK_
sHepruu B ObITy. KopoTkoe 3ambIkaHue. https://m.edsoo.ru/7f4181ce
54 |O60061IeHue o pa3aeny «IIEeKTPUIESCKHUE 3apsiIbl. bubnuoreka [HOK_
3apspKeHHBIC Tela U UX B3auMoieucTBus. [locTosHHBIN https://m.edsoo.ru/7f4181ce
AIIEKTPUYECKUI TOK».
55 |KonTtponbHas padota Ne2 o teme «DJIeKTpUIecKre bubnuorexa [JOK_

3apsapbl. 3apsHKEHHBIE Tea U UX B3aUMOJIECHCTBUS.
IToCTOSIHHBIN 2IEKTPUIECKUAN TOK».

https://m.edsoo.ru/7f4181ce
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56

ITocTosTHHBIC MarHHUTHI, UX B3aHUMOICHCTBHE.
Uccnenoanue «M3ydeHue nosiei moCTOSIHHBIX
MarHUTOBY.

bu6mmorexa [OK_
https://m.edsoo.ru/7f4181ce

57 |MarauTtHoe 1ojie. MarHuTHOe 1oJie 3eMJIA B €T0 1 bubanoreka IOK_
3HAYCHUE JUIS )KU3HHU Ha 3emiie https://m.edsoo.ru/7f4181ce

58 |OmbIT Dpcrena. MarHuTHOE TOJIE AIEKTPUUECKOTO TOKa. 1 bubmanoreka IOK_
MarauTtHoe 1oJie KaTyIIK{ ¢ TOKOM. https://m.edsoo.ru/7f4181ce

59 |IIpuMeHeHue FIEKTPOMArHUTOB B TEXHUKE. 1 bubmuotexa [OK_
https://m.edsoo.ru/7f4181ce

60 | DnekTpoaBUraTeab MOCTOSSHHOTO TOKa. Mcnonb3oBanne 1 bu6mmorexa [OK_

JJIEKTPOJBUraTEICH B TEXHUYECKUX YCTPOUCTBAX U Ha
TPaHCIIOPTE.

https://m.edsoo.ru/7f4181ce

61 |Onbitel @apazest. 3aKOH 3JEKTPOMAarHUTHON MHIYKIUH. 1 bubnuoreka [HOK_
[TpaBuno Jlenna. https://m.edsoo.ru/7f4181ce
62 | JTaboparopnas padota «/3ydeHue sBiIeHUs 1 bubnuotexa [JOK_
AIIEKTPOMATHUTHOU WHAYKIIHHY. https://m.edsoo.ru/7f4181ce
63 | DnexrporenepaTop. CriocoOb! MOTyYSHUS 1 bubmuotexa [OK_

ANEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

https://m.edsoo.ru/7f4181ce

64

O06o0mieHne no pazaeny « IeKTPOMarHUTHbIC
SIBIICHHSD).

Bu6mmorexa [OK_
https://m.edsoo.ru/7f4181ce

65

Kontponbnas padora Ne3 o teme «DneKTpOMarHuTHBIC
SIBIICHUS.

bubanoreka IOK_
https://m.edsoo.ru/7f4181ce

66

IToBTopenue. Tennosele ABneHus. MI3MeHeHne
arperaTHbIX COCTOSTHU.

67

[ToTOpenue. [1oCTOSTHHBIN ANEKTPUUECKUN TOK.

68

[ToBTOpEHME. DINEKTPOMATHUTHBIE SIBJICHUSI.

UTOro

68

INPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OEPA3OBATEJBHOM TPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble MpeaMeTHBIE pe3yJIbTAaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
MPOBEPSAEMOr0 NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl
pe3yjabTarta

1.1 WCTIOJIb30BaTh MOHATHUSA

1.2 pa3ianyaTh SBJICHUS 110 ONKMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UUecKOoe SIBICHHE

1.3 pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UUECKUX SBJICHUN B OKPYKAIOIIEM MHPE, B
TOM 4ucie pu3nueckue sBIeHUs B IPUPO/IE, IPU ITOM MEPEBOAUTH MPAKTUIECKYIO
3a/1auy B yue€OHYI0, BBIIEISATh CYyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBIICHUM



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

1.4

OIUCHIBaTh U3yUEHHbIE CBOICTBA Te U (PU3NUECKUE SABJICHUS, UCTIONb3Ys (PU3NUECKHe
BEJIMYMHBI, [IPU OTMIMCAHUH MTPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCITIOJIB3YEMBIX
BEJIMYMH, 0003HAUEHHUS U €IUHULIBI (PU3NUECKUX BEIHUNH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMU BEIUYHMHAMU, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYUH

1.5

XapaKTCpUu3oBaTh CBOMCTBa TECII, (1)I/ISI/I‘~I€CKI/I€ SABJICHHA U ITPOLCCChI, NCII0JIb3Ys
HU3YYCHHBIC 3aKOHBI, ITIPU 3TOM NaBaTbhb CJIOBECHYIO (I)OpMyJ'H/IpOBKy 3aKOHa "
3alMUCbIBATh €ro MaTCMaTH4YCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3UUECKUE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYALNI MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIIATH IPUUNHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 | — 2 JIOTHYECKHX IIaroB ¢ MOMOIIbIO |
— 2 U3y4YCHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3MUECKHIX 3aKOHA WIIH
3aKOHOMEPHOCTHU

1.7

pemarth pacu€THbIC 3a7a4u B 2 — 3 AeMCTBUSI, UCIOJIB3YS 3aKOHBI U (YOPMYIIbI,
CBSI3bIBAOIIME (PU3MUYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a1a4l
3alKUChIBaTh KPATKOE YCIOBUE, BBISBIATh HEJOCTATOK JIaHHBIX JIJIS PEILICHMS 3aa4H,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOUMBIE I €€ peIIeHus], IPOBOIUTH PACUETHI U
CpaBHMBATH MOJIyYEHHOE 3HaUeHUE (PU3UYECKOI BEIMUNHBI C U3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh poOIeMbl, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX
METOJIOB, HCITOJIb3Ysl OIIMCAHUE UCCIIEIOBAHMSI, BBIACIATE IPOBEPSIEMOE
IIPEATIOIIOKEHNE, OLIEHUBATDH NIPABUIIBHOCTD IIOPsAIKA IPOBEICHUS UCCIIEN0BaHUS,
JI€JIaTh BBIBOJIBI

1.9

IIPOBOAMTD OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBJICHUI MU PU3NYECKUX CBONCTB
Tel: (OpMYIUPOBATh IPOBEPsEMbIE IIPEATIONIOKEHUS, COOUPATh YCTAHOBKY U3
MIPEJI0KEHHOT0 000PYA0BAHHUS, OTIMCHIBAThH X0/ ONbITA U (POPMYIUPOBATH BHIBO/IBI

1.10

BBINOJIHATH NMPSIMbIE U3MEPEHHS C MCII0JIb30BAaHHEM aHAJIOTOBBIX IPUOOPOB U JaTYUKOB
(bU3NUeCKUX BEJMYNH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C YIETOM 3aJaHHOM
a0COJIIOTHOM MOIPEIIHOCTH

MIPOBOUTD HCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIHUUUHBI OT IPYTON C
WCIIOJIb30BaHUEM TPSMBIX U3MEPEHUI: TNIAaHUPOBATh UCCIICIOBAHKE, COOUPATH
YCTaHOBKY U BBINOJHATH U3MEPEHUS, ClIeAys MPEJI0KEHHOMY IIaHy, (PUKCUPOBATh
PE3YJIBTATHI MTOJIYYCHHOM 3aBUCUMOCTH B BUJC Ta0JIHUIl U TPAUKOB, I€TaTh BHIBOIBI IO
pe3ylibTaTaM Hccle0BaHus

1.12

MIPOBOJNTH KOCBEHHBIC U3MEpPEHUsT GU3NUECKUX BEITUYHH: IIJIAHUPOBATH H3MEPEHUS,
coOupaTh HKCIEPUMEHTATIBHYIO YCTAHOBKY, CJIEIYsI MPEAT0KEHHON HHCTPYKIIMU, U
BBIYHCTISATH 3HAUCHUE BETHUNHBI

1.13

COOJIOIaTh MpaBUIia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOPHBIM
o0opyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHIUIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOM HA UX OMUCAHUS, UCIIONB3YS 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBIICHUHN 1 HEOOXO0UMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

paciio3HaBaTh IIPOCTHIC TCXHUYCCKUEC YCTpOﬁCTBa " USMEPUTCIIBHBIC HpI/I60pBI 110
CXCMaM U CXCMATUYHBIM PUCYHKAM, COCTABJIATH CXEMBbI DJICKTPUICCKUX LIeIICii ¢
IMOCJICA0BATCIIBPHBIM U ITapaJlJICIbHBIM COCIUMHCHHUEM 3JICMCHTOB, pa3jindasa YCIOBHBIC
0003HaYCHHUS 3JIEMEHTOB QJICKTPHUICCKUX Lemnei

1.16

MIPUBOAUTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O PUMEPaXx) MPAKTHIESCKOTO
HUCITIOJIB30BaHUA (1)I/ISI/II-ICCKI/IX 3HAHUU B HOBCCI[HGBHOﬁ KU3HU OJIA OGGCHG‘IGHI/IH




0€30macHOCTH MPU 0OpaIeHuH ¢ TPHOOPaMHU M TEXHUYECKUMH YCTPOMCTBAMU,
COXPAaHCHUA 300POBb U CO6JHO,Z[CHI/I$I HOPM 5KOJIOTHYCCKOTI'O MOBCACHHUA B
OKpY>Kalollen cpene

1.17

OCYIIECTBIIATh MOUCK HH(pOopMaLuu GU3NYECKOTO cojiepkaHus B cetu HTepHer, Ha
OCHOBE MMEIOLUXCS 3HAHUN U ITyTEM CPABHEHUS JOIOIHUTEIbHBIX UCTOYHUKOB
BBIIEIISATH UHPOPMALUIO, KOTOPAs SABJISETCS IPOTUBOPEUUBON MIIU MOXKET OBITh
HEJOCTOBEPHOMN

1.18

MCIIOJIb30BAaTh IPHU BHIIOIHEHUH YUE€OHBIX 3aJaHUI HayUYHO-TIONYJISIPHYIO JTUTEPATYPy
(bU3MUECKOro coepkaHus, CIpaBOYHbIE MaTepHaJIbl, pecypchl ceTu MHTepHeT;
BJIAJIETh MPHEMaMU KOHCTICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAILIAN U3
OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIEC U KPAaTKUE YCTHBIE COOOIIEeHNs, 000011ast
MH(POPMALIMIO U3 HECKOIBKUX UCTOYHUKOB (PU3HMUECKOTO COJCPKAHUSA, B TOM YUCIIE
myOJIMYHO MPEACTABIIATH PE3YIbTaThl IPOSKTHOM MU HCCIIEI0BATEIbCKOM
JESTeIbHOCTH, IIPU TOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN TOHSATUMHBIN anmapaT
Kypca (pU3MKH, COMPOBOXK/IATh BBICTYIUICHHUE IIPEe3eHTalUeH

1.20

IIPY BBIITOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEAOBAHUH (PU3MUECKUX TPOLIECCOB
pacrnpenenaTb 0053aHHOCTH B IPYIIIE B COOTBETCTBUHU C IIOCTABICHHBIMU 33ja4aMH,
CJICIUTH 3a BBIIIOJHEHUEM IIJIaHA ICUCTBUN U KOPPEKTUPOBATH €TI0, aIEKBATHO
OLIEHMBATh COOCTBEHHBIN BKJIaJ B AEATEIBHOCTb I'PYIIIbl, BEICTPAUBaTh
KOMMYHHUKaTHBHOE B3aHMO/ICHCTBHE, POSIBIISIS TOTOBHOCTh pa3peiaTh KOH(IMKTHI

IHNPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA
8 KIIACC

Kon
pasnena

Kon HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

3JIEMEHTA

TEIIJIOBBIE SABJIEHUSA

6.1

OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOEHHUS BEIIECTBA.
Macca u pazmepbl MosieKy. ONbIThI, HOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

6.2

Mopenu TBEPIOTO, )KUIKOTO U Ta3000Pa3HOTO COCTOSTHUI BEIIECTRA.
Kpucrannudeckue u amop¢Hbie Tena

6.3

OOBbsicHeHHE CBOICTB ra3oB, >KUKOCTEH U TBEPBIX TEJI HA OCHOBE TMOJIOKEHUIN
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH

6.4

CMmauuBaHuE U KallWJIIIPHBIC ABJICHUA

6.5

TennoBoe pacIMpeHne U cKaTue

6.6

TeMHepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTHIO TCINIOBOT'O ABHUIKCHUA YaCTUL]L

6.7

Buytpennss sHeprus. CnocoObl H13MEHEHUS] BHYTPEHHEH SHEPTUH:
TETIonepeiaya U COBEpIIeHnE paboThI

6.8

BI/II[BI TEILIoNEpeaaqYn: TEIJIOMPOBOJHOCTE, KOHBCKI A, U3JTYyUYCHHUEC

6.9

KommuecTBO TemIoTHL. Y IeabHas TEIIOEMKOCTD BEIIECTBA

6.10 | TerooOMeH U TeMIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OanaHca

6.11 [InaBiieHue U OTBEpJIEBaHUE KPUCTAIUIMUYECKUX BEIIECTB. Y IeIbHAs TEIIoTa

IJIaBJICHUSA




6.12

[Tapoo6pa3oBanue u konaeHcanus. Mcnapenue. Kunenne. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTICHHS OT aTMOC(HEpHOTO
aBJICHUS

6.13

Brnaxxnocts Bo3yxa

6.14

9HCpFI/I$I TOIIJIMBA. Y JieIbHAas TEIJioTa CropaHuAa

6.15

[Tpuntumer padoTs! TernoBsix apurarenei KIIJ remmoBoro asurarens. TernmoBsie
JIBUTATEJIH U 3aIUATA OKPYKAKOIIEN CPEIBI

6.16

3aKOH COXpaHEeHMsI U MIPEBPALCHHS SHEPTUHU B TEIUIOBBIX Mpoleccax

6.17

[IpakTrueckue paboThI:

1.0OnbITH IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKECHUS.
2.01bITHI IO BBIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3.0nbITHl 0 HAOIOIEHUIO TEIUIOBOTO PACHIMPEHHS I'a30B, )KUJKOCTEH U TBEPIBIX
TeJl.

4.0mpenenienue qaBieHus Bo3ayxa B 6ayuioHe mmpuna. 5.OnbIThl,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHUs
M oxnaxaeHus. 6.IIpoBepka runoTe3pl IMHENHON 3aBUCUMOCTH JUTMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphbl.
7.Habnronenue u3MeHeHUs! BHYTPEHHEH SHEPTUu Teja B pe3ysibTare
Teruionepenayu U paboTsl BHEMIHUX cuil. 8.MccienoBanue siBiIeHUs TEIIOOOMEHa
IIPY CMELIMBAHUM XOJIOJHOM U ropsiuei BOABI.

9.0mpeneneHne KOJIMUeCTBa TEIIOTHI, OIYYEHHOI'O BOAON IPU TEINIOOOMEHE C
HarpeThiM METAITIMYECKUM LIUIMHIPOM.

10.Onpenenenue ynenbHoU TemoéMkocTy BenecTna. 11.MccnenoBanue npouecca
UCIIapEHUS.

12.0mnpenenenne OTHOCUTENBHON BIAXXHOCTH Bo3ayxa. 13.0mnpenenenue
YAEIBbHON TEIUIOTHI IIaBJICHNUS JIbJIA.

6.18

dusudeckue ABICHUSA B Ipupoac: MOBEPXHOCTHOC HATSIKCHUC U KAITWJIAPHBIC
SIBIICHUS B IPUPO/JIE, KPUCTAJIIBI B IpUpoje, n3nyuenue CoHIa, 3aMmep3aHie
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHETa.

6.19

TexHu4eckue yCTpoMCTBa: KalWLUIAPBL, IPUMEPBI UCIIOIb30BaHNs KPUCTAILIOB,
KUJIKOCTHBIM TEPMOMETP, AATUYUK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOIUICHHUS

JIOMOB, THTPOMETPHI, IICUXPOMETD, ITapoBast TypOUHA, TBUTATEIIb BHYTPEHHETO

CropaHus.

IJIEKTPUYECKHUE U MAT'HUTHBIE SABJIEHUA

7.1

9J'ICKTpI/I3aI_II/I$I TCII. I[Ba poda 3JICKTPUICCKUX 3apa10B

7.2

B3aumoneiicTBue 3apsikeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTD CHUJIBI
B3aMMOJICHCTBHS 3apsKEHHBIX TN OT BEJIMUUHBI 3apsJI0B M PACCTOSHUS MEXK LY
TEJIaMH)

7.3

Onekrpuueckoe nojie. Hanpspk€HHOCTH anekTpuueckoro nois. [Ipunnun
CYINEPIO3ULMH NIEKTPUUECKUX NOoJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4

Hocurenn anexTpuueckux 3apsioB. JIEMEHTAapHbBIN 3JIEKTPUUECKUN 3apsi.
Crpoenue atoma. [IpoBOTHUKH U TUAJIEKTPUKHU

7.5

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

7.6

9HeKTpI/I‘leCKI/Iﬁ TOK. Y CIIOBUS CYHICCTBOBAHHUA SJICKTPUICCKOT'O TOKA. Hctounuku
IOCTOAHHOI'O TOKa

7.7

JleficTBUSI 2IEKTPUUECKOT0 TOKA (TEIIOBOE, XMMUUECKOE, MATHUTHOE).




DJIEKTPUUYECKUHN TOK B )KUAKOCTAX U razax

7.8 Onektpuyeckas nernb. Cuia Toka. DIeKTPUIECKOe HAMPSHKEHNE

7.9 ComnpoTuBieHue NPOBOJAHUKA. Y IEIbHOE CONTPOTHBIICHHE BEIIECTBA

7.10 3akon Oma 18 yyacTKa Henu

7.11 IlocnenoBarenpHOE U MApaUIEIbHOE COCAUHEHNE IIPOBOAHUKOB

7.12 PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOTro TOKa. 3akoH [xoyist — Jlenua

7.13 | DneKkTpuyecKue Leny U NOoTPeOUTeNN AMeKTpuIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

7.14 | IlocTostHHBIE MarHUTHI. B3anmoielicTBrE MOCTOSTHHBIX MarHuTOB

7.15 MarnutHoe nosie. MarauTHoe 1oJie 3eMJIM M €0 3HaueHUe IS )KU3HU Ha 3emiie

7.16 | OnbIT Opcrena. MarHuTHOE MOJI€ 3IEKTPUUYECKOTO ToKa. [Ipumenenne
AIIEKTPOMArHUTOB B TEXHUKE

7.17 | leficTBHE€ MarHUTHOTO MOJI HAa IPOBOIHUK C TOKOM. DJIEKTPOBUTATEINb
MIOCTOSIHHOTO TOKa. Vcronb3oBaHue 31EKTPOABUTaTENeH B TEXHUUECKUX
YCTPOHCTBAX M Ha TPAHCIIOPTE

7.18 OnbiThl Papajes. SABneHue 3eKTpoMarHuTHON nHAyKiuu. [Ipasuiio Jlenua

7.19 | DOnekrporeneparop. CrocoObl NOTYYESHHUS HEKTPUIECKON SHEPTUH.
DJEeKTPOCTAaHIIMK Ha BO30OOHOBIIIEMBIX HCTOUHUKAX YHEPTUU

7.20 1.OmbITHI IO HAOJIOIEHUIO AJIEKTPU3ALIMU TNl UHAYKIHUEH U TpU

COIPUKOCHOBEHHH.
2.MccnenoBanne NeUCTBUS dJEKTPUUYECKOTO OIS HA IIPOBOJAHUKHU U JUDIICKTPUKHU.
3.C6opka 1 mpoBepka padOoThl ANEKTPHUUECKON IS MOCTOSIHHOTO TOKA.
4.VI3mepeHue u peryjaupoBaHue CHIIbI TOKA.

5.M3Mepenue u peryupoBaHue HaPSHKEHNUS.

6.VccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

7.01BITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUUECKOTO COIPOTUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIAH TIONIEPEYHOr0 CEYEHHUS U MaTepHala.
8.IIpoBepka npaBuia CI0KEHUS HAIPSHKEHUH IPH MTOCIIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9.IlpoBepka mpaBuiia AJis CUIIBI TOKA IIPU NMapaJIJIeIbHOM COSIMHEHUU PE3UCTOPOB.
10.0Onpenenenre pabOTHI IEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
11.0npenenenre MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12.WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HITYIErO Yepe3 JaMIIOUKy, OT
HaIIPSKEHUS Ha HEl.

13.0Onpenenenne KII/ narpeBatens.

14.VccrnenoBanne MarHUTHOTO B3aUMOIEUCTBUS [TOCTOSIHHBIX MarHuTOB.
15.M3y4eHre MarHuTHOTO I0JIsl IOCTOSIHHBIX MAarHUTOB IIPHU UX O0BEIUHEHUN U
pas3cieHun.

16.MccinenoBanue neMCTBUS 2IEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
17.00bIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KATYILIKU C
TOKOM U MarHuTa OoT CHJIbl TOKA U HAaIIPaBJICHUS TOKA B KaTyLIKE.

18.M3yueHne neicTBrs MArHUTHOTO IT0JISI HA IPOBOJIHMK C TOKOM.
19.KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATEIS.

20.U3mepenne KII1/] asekTpoaBUraTenbHON YCTAHOBKH.

21.0nbITHI 10 UCCIEA0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON UHIYKLINU:
UCCJIEIOBAaHNE U3MEHEHUN 3HaYCHUs U HaIlPaBJICHUS] HHAYKIIMOHHOTO TOKa.




7.21 duznueckue sIBICHUS B IPUPOJIE: JICKTPUUECKHUE SBICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Ipeii( MOII0COoB,
POJIb MArHUTHOTO NOJIA JUIs1 )KM3HU Ha 3eMile, MTOJISIPHOE CUSTHUE

7.22 TexHuuecKkue yCTpOoMCTBa: 3JIEKTPOCKOII, aMIIEPMETP, BOJIbTMETP, PEOCTAT,

CUETUMK NIEKTPHUUECKON IHEPIUH, FJTEKTPOOCBETUTENIbHBIE IPUOOPBI,
HarpeBaTeJbHbIE 3JIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHUE NTPEAOXPAHUTEIH,
JIEKTPOMArHuT, 3JIE€KTPOABUIATENb [IOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOIO
TOKa

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» YueoOnuk: [lepeimkua .M., UBanoB A.U. «®usuka 8», M., AKIHOHEpHOE
obuiectBo «M3narensctBo «lIpocBemenuey», 2023 r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

» B.U. Jlykamuk «CoopHUK 3a1a4 1o ¢usuke 7-9», M., «IIpocsemenne», 2019 r.
» H.B. ®unonosuy «Meroaudeckoe rmocodue mo ¢pusmke 8 kimace», M., «Jpoday,

2018 r.

HOUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

» https://resh.edu.ru/

> https://uchi.ru/

» http://class-fizika.ru/home.html
> http://www.virtulab.net/

» https://urok.apkpro.ru/

» https://globallab.org/ru/project/catalog/
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