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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢pu3HuKe Ha YpOBHE OCHOBHOI'O 00IEro 00pa30BaHus COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUHN U TpeOOBaHUM K pe3yIbTaTaM OCBOEHHUS Ha 0A30BOM YPOBHE OCHOBHOM
oOpazoBarenbHO nporpammsbl, ipeacTaBieHHBIX B DI'OC 00O, a takxe ¢ yueéTom
(benepanbpHO paboueil mporpaMmel BociuTanusi 1 KoHieniuu npenoaaBanus y4eOHOTo
npeamera «Dusnkay.

Copepxanue  mporpamMmbl 1o  (u3uMKe  HampaBieHO  Ha  (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOyYaroIMXCSi M OpraHU3alyi0 U3y4YeHUs (U3UKU Ha
JeSITENIbHOCTHOM OcHOBe. B mporpamme mo ¢u3mke y4WUTHIBAIOTCS BO3MOKHOCTH Y4YEOHOIO
npeamera B peanuzanuu  TpeboBanuit PI'OC OOO Kk 1UIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3ylibTataM  OOydYeHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.

[Iporpamma no ¢gu3uke ycTaHaBIMBAEeT paclpelielieHre y4eOHOTO marepuaia Mo rojam
oOydenus: (o Kjaccam), MpejyiaraeT MNPUMEPHYIO TOCJIEI0BATEIbHOCTh H3YYCHHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHs MPEAMETHOIO COJIepKaHus U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXC .

[Iporpamma no ¢usuke pazpaboTaHa C LENIbIO OKa3aHUS METOINYECKON MOMOIIH YUUTEIIO
B CO3JIaHUM paboyeil MporpaMMBbl MO0 y4eOHOMY MPEIMETY.

duzuka ABISETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JIeXKAT B OCHOBE IMPOLIECCOB U SIBIICHUMN, U3y4aeMbIX XUMHEH,
ouonorueil, actpoHomuet U pusndeckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MpeNoCcTaBiseT HauOoJiee siCHble OOpa3lbl MPUMEHEHHMs HAay4YHOrO0 METOoJa
MO3HAaHUS, TO €CTh CII0Cc00a MOTYYEHHS JOCTOBEPHBIX 3HAHUIA O MUDE.

Opna u3 rMaBHBIX 337a4 (U3MYECKOro oOpa3oBaHUs B CTPYKType oO0Imiero oopazoBaHus
COCTOMT B (OPMHPOBAHMU €CTECTBEHHOHAYyYHOHl TpPaMOTHOCTM M UHTEpeca K Hayke Yy
oOydJaronuxcsi.

N3ydyenne ¢u3ukn Ha 06a30BOM YpOBHE MpEANOiaraeT OBJAJIEHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMU €CTECTBEHHOHAYUYHYIO T'PAMOTHOCT:!

® HAYYHO OOBSCHSTDH SIBJICHUS;

® OLICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEAOBaHUS;

® UHTEPIPETUPOBATH JAHHBIE U WCIIOIb30BATh HAYUYHBIE J0KA3aTEIbCTBA JJIs MOTYYEHHUS
BBIBOJIOB.

Lenn uzydyeHus (U3MKH HA YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHHs OMpENeiICHBbl B
Konnenmuu npenogaBanusi yueOHoro npeameta «Pusnkay B 00pa30BaTEIbHBIX OpraHU3aIUsX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHBIE 0011e00pa3oBaTeIbHble MPOTPAMMBI,
yTBepKIEHHON pemeHneM Koiutermm MunucrepcTBa npocsemieHust Poccuiickont denepanuu
(mpotokon ot 3 nekabps 2019 r. Ne [TIK4BH).

Heau usyvyenust GU3UKM:

eTIprOOpETEHNE HHTEpeca W CTPEeMIICHUS OOYydYalolUXCsl K HAyYHOMY H3yUYEHUIO
MPUPOJIBI, Pa3BUTHE UX WHTEUIEKTYAIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

®pa3BUTUE TPEJCTABICHUI O HAy4HOM METOJE TMO3HaHUA U  (POpPMUPOBAHHE
MCCIIE0BATENbCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

e hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK PE3yJibTaTa M3yueHUs] OCHOB CTPOCHUS
MaTepuu M (PyHAaMEHTAIbHBIX 3aKOHOB (PHU3HKH;

e hopMUpOBaHKE MPEACTABICHUN O pou GU3UKHU ISl Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTU;



®pa3BUTUE MPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHaIbHOU
NESITEIbHOCTH, CBS3aHHOM C (DU3HMKOM, MOATOTOBKAa K JajbHEHIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHue 3TUX LeJlell mporpaMmsl MO (U3MKE HAa YPOBHE OCHOBHOIO OOUIETO
o0Opa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

epuoOpeTEeHNEe 3HAHUHW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e[IpuOOpEeTEHNE yMEHHIl ONHMChIBaTh U  OOBACHATH (UINYECKUE SIBICHHUS C
MCII0JIb30BAaHUEM IOTYUYEHHBIX 3HAHUMU;

®0OCBOCHUE METOJIOB PEIICHUS] MNPOCTEHIINX PpAaCUETHBIX 3aJady C MCIOJIb30BaHUEM
(bu3nuecKux Mojiesell, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/ay;

®pa3BUTUE YyMEHHUI HaAOMOJaTh MNPUPOAHBIC SBJICHUS M BBIIOJHATH  OMBITHI,
nabopatopHble  pabOThl U OKCIEPUMEHTAIbHBIE  HCCIENOBAaHUS C  HCIIOJIb30BAaHUEM
U3MEpUTEIbHBIX MPUOOPOB;

e0CcBOEHUE NPUEMOB paboThl ¢ WHGpOpManuen (QU3MUYecKoro cojepKaHus, BKIIIOYas
MH(DOPMALIMIO O COBPEMEHHBIX JOCTHXKEHHUSX (U3MKH, aHAIU3 U KPUTUYECKOE OLICHWBAHHE
uH(popmManny;

®3HAKOMCTBO cO c(hepamu npodhecCHOHATbHOMN 1eATeTbHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSAX (PU3NYECKON HAYyKH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B HeJleno), B 8 kinacce — 68 dacoB (2 yaca
B HEJIENI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJICITIO).
[Ipennaraemblii B mporpamme 1o (u3MKe MepeueHb J1adopaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEHIATENbHBIM XapaKTep, YUYUTeNb AeNaeT BHIOOp MPOBEACHHS Ja0OpaTOpPHBIX paboOT U
ONMBITOB €  y4€TOM  MHAMBHAYAJIbHBIX  OCOOEHHOCTEM  OO0ydYarommxcs,  CIHCKa
AKCIIEPUMEHTANIbHBIX 3aJjaHuil, MpeajaraeéMblx B paMKaX OCHOBHOI'O TOCYJIapCTBEHHOIO
JK3aMeHa 1o (U3HKeE.



COJAEP)KAHUE OBYYEHUSA
8 KIIACC
Pa3znen 6. TemioBbie siBJICHUS.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU CTPOEHHUs BemecTBa. Macca
W pasMepbl aTOMOB M MOJEKYJ. OmNbIThl, MNOATBEPKAAIOIMIME OCHOBHBIC TMOJIOKECHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrannuyeckue u
amopdueie Tenma. OObSICHEHHWE CBOMCTB Ta30B, JXUIKOCTEH W TBEPABIX TEN Ha OCHOBE
MOJIO)KEHUN MOJIEKYJAPHO-KUHETUYECKOW Teopud. CMayMBaHUE W KaNWJUISIPHBIC SIBICHUS.
TemnnoBoe paclIMpeHue U CxKaTue.

Temneparypa. CBsA3b TEMIEpPATYpbl CO CKOPOCTHIO TEIJIOBOIO JABHUKEHHUS YACTHIL.
Buytpennsisi sHeprus. CnocoObl H3MEHEHHMs] BHYTPEHHEW OSHEpruM: Teruionepenaya |
coBepIieHue padboTel. Buasl Temionepeaaun: TeIIONPOBOIHOCTD, KOHBEKIIHUS, U3TyUYCHHE.

KomnuaecTBo TemmoTel. YienbHas TEIIOEMKOCTh BEIIECTBA. 1eIIOOOMEH W TEIJIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOro OanaHca. IlnaBneHue W oTBepACBaHUE KPUCTAIUIMUECKHUX
BEIIECTB. YJenbHas TemioTa maBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnenpHas TemioTta mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATypbl KHUIICHUSI OT
aTMOC(hepHOTO JaBJICHUS.

Brnaxuocts Bo3myxa.

DHeprus ToIuBa. Y AelibHas TeIioTa CrOpaHusl.

[Tpunuuner paboTel TemnoBbix apurarenei KIIJ| TtemmoBoro npurarens. TermioBbie
JBUTATENIM U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHHS YHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mroienre OpoyHOBCKOTO JBUYKEHUS.

Hab6monenue nuddyzun.

HabGmroenre sBiaeHu cMauyuBaHUs U KaMWIISIPHBIX SBJICHHI.

Hab:roienre TermioBoro pacmpeHus Tedl.

N3menenue naBieHus ra3a Ipu K3MEHEHUH 00bEéMa M HAarpEeBaHUH WITH OXJIK/ICHHUU.
[IpaBuna u3mepeHus: TeMnepaTypsbl.

Bunsl Tenonepegaum.

OxJtakJieHre Mpy COBEPIIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHnH padOTH BHEITHUMH CHJIAMH.

10 CpaBHEHHE TEIUIOEMKOCTEH pa3TMYHBIX BEIIECTB.

11. HaOmroieHME KUTIEHUS.

12. HabGmroieHne MOCTOSIHCTBA TEMITEpaTyphl IIPH IJIaBJICHHUH.

13. Moienu TEIUIOBbIX JIBUTATENICH.

Jlabopamopuuvie pabomel u onvimol.

OMBITHI IO OOHAPYKEHUIO IEUCTBUS CHUIT MOJICKYJIIPHOTO TTPUTSIKEHUS.

OnbITHI TI0 BBIpAIIUBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOTIOJACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH M TBEPABIX TEIL.
OrnpezielieHre TaBJICHUS BO3/IyXa B OaJTOHE IIIPHUIIA.

OnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXKJICHUS.

[IpoBepka THUIIOTE3bl JIMHEWHON 3aBHCHMOCTH [UITMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.
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/. HaOmroneHne M3MEHEHUs BHYTPEHHEW PHEPruu Tejia B pe3ysbTare TEIUIONepenadd U
paboTHl BHEIIHUX CHUJI.

Uccnenoanue sBieHUs TEJI000MEHA MPU CMEUTUBAHUH XOJOIHOU U TOPSTYEi BOJIBI.
OrmpeziesieHre KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C
HarpeThiM METATHYECKUM LIHJIMHIPOM.

10. Onpenenenne yaeapbHON TEITOEMKOCTH BEIIIECTRA.

11. UccnenoBanue mporecca UCrapeHust.

12. OnipeenieHNe OTHOCUTEIILHON BIQKHOCTH BO3/yXa.

13. Onpenenenne yaenpbHOMN TETJIOTHI IJIABJICHUS JIb/IA.

Pazgen 7. DnekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poaa 3lEKTpHUUECKHUX 3apsanoB. BzammopaencTBue 3apsiKe€HHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJCHCTBUS 3apsDKCHHBIX TN OT BEJIMYMHBI
3apsJIOB U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe notie. Hanpsk€HHOCTH 3nekTpudeckoro nodd. [IpuHuun cynepno3uinuu
ANEKTPUYECKUX MOJIeH (Ha KAaUeCTBEHHOM YpPOBHE).

Hocutenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIN 3JeKTpudeckuil 3apsa. CTpoeHue
aroMa. [IpoBOHUKH M AUANEKTPUKHU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCIOBHUS CYHIECTBOBAHUS AJIEKTPUUECKOrO0 ToKa. KcTouyHmkm
MOCTOSTHHOTO ToKa. JIeHWCTBUS DJIEKTPUUECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKHUI TOK B KUJIKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuina Toka. iekrpuueckoe HampsikeHue. ConpoTHBIIECHUE
IPOBOJIHMKA. YJIEJIbHOE CONpPOTUBIICHHE BemiecTBa. 3akoH Owma 118 ydacTka IEenu.
[TocnenoBarenbHOE U MApaIEIBHOE COEIUHEHUE TPOBOIHUKOB.

PaGoTta 1 MOIIHOCTH AMEKTPUUYECKOTO ToKa. 3akoH Jlxkoyns—JleHmna. DnekTpuueckue nenu
¥ TIOTPEOUTENH 3IIEKTPUUYECKOM sHepruu B ObiTy. KopoTkoe 3aMbIkaHueE.

[TocTosiHHbIE MarHuThL. B3aummonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe TOJIE.
MarnuTtHoe noJjie 3eMJIM U €ro 3HayeHue g Ku3HU Ha 3emuie. OnbiT Opcrena. MaruutHoe
I0JIE DJIEKTPUUECKOro TOKa. [I[puMeHeHne 31eKTpOMarauToB B TeXHUKE. JleiiCTBUE MarHUTHOTO
NOJIsI Ha NPOBOJHUK C TOKOM. OJEKTPOJABUIATENb IOCTOSHHOIO TOKa. Mcmnonp3oBaHue
AJIEKTPOJIBUTATENIE B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apagnes. SBneHuwe  siaekTpomMarHuTHoW  uHAykKuuu. IlpaBunmo  Jlenna.
OnekrporeHeparop. CrnocoObl TOMYyYEHUS AIEKTPUUECKON SHEPruu. ODJNEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DneKkTpu3zanus Tell.

JIBa po/a 3IEKTpUUYECKHX 3apsiIOB U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEL.
YCTpOoKCTBO U JEHUCTBUE IIEKTPOCKOIIA.
DJeKTpocTaTuyecKasi MHIYKIHUS.

3aKOH COXpaHEHUs SIIEKTPUUECKHUX 3apsiI0B.
[IpoBOIHUKY U JUATIEKTPUKH.

MoaenupoBaHUe CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TTOJIS.
HcTouHnkn NOCTOSIHHOTO TOKA.

JIefCcTBUS DIIEKTPUUECKOTO TOKA.

10 DIIEKTPUUECKUI TOK B KUJKOCTH.

11.T a30BblIi pa3ps.

12. I3mepeHue CHIIBI TOKa aMIIEPMETPOM.

13. 3mepenue 3MeKTPUIeCKOTO HAMPSKEHUS BOJIBTMETPOM.
14.PeocTar u Mara3uH CONpPOTHUBIICHH.

8.
9.

CoNoOR~WNE



15. B3aumoelicTBre MOCTOSHHBIX MAarHUTOB.
16. MonenrpoBaHre HEBO3MOKHOCTH Pa3AelICHUs ITOJIFOCOB MarHUTA.
17. MonenupoBaHue MAarHATHBIX ITOJICH MOCTOSTHHBIX MAarHUTOB.
18. OmwiT Dpcrena.
19. MarautHoe 1oJie ToKa. DJIEKTPOMarHHT.
20. [leficTBME MAarHATHOTO TTOJISI HA TTPOBOHHUK C TOKOM.
21. DyeKTpoABUraTENh MOCTOSHHOTO TOKA.
22.VccnenoBanue sSIBICHUS ICKTPOMAarHUTHON WHTYKIIHH.
23. OnbrTer Dapaes.
24. 3aBUCUMOCTH HANpPaBICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOSHUKHOBCHHSI.
25. DIIeKTpOreHepaTop NOCTOSTHHOTO TOKA.
Jlabopamopuusie padbomel u onvimol.
OMNBITHI 10 HAOTIOACHUIO JIEKTPU3AIUU TEJ UHIAYKIIUEH U MPU COMPUKOCHOBEHUH.
UccnenoBanue neiCTBUS AIEKTPUIESCKOTO MOJISI HA TPOBOIHUKH U JUDJICKTPUKHU.
CoOopka u mpoBepKa padOThHI AIEKTPUIECKOM IETMU MOCTOSHHOTO TOKA.
N3mepenue u peryiupoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue HaMPSKEHUS.
HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa 1 HaIPSHKEHUS Ha PE3UCTOPE.
7. OnBITBI, JEMOHCTPUPYIOIIHE  3aBUCHMOCTh  DJIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUIOMIAIU TOTIEPEYHOT0 CEUCHUS M MaTepHaa.
8. IlpoBepka mpaBuiia CIOKEHUS HAIPSDKEHU MIPH MOCIIEI0BATEIbHOM COSAMHEHUH JIBYX
PE3UCTOPOB.
9. Tlpomepka mpaBuiia Ui CUIIbI TOKA IPU MapaIEIbHOM COEIMHEHUN PE3UCTOPOB.
10. Onpenenenue paboThI IEKTPUIECKOTO TOKA, UIAYILIETO Yepe3 PE3UCTOp.
11. OnpeneneHre MOLUTHOCTH 3IEKTPUUECKOTr0 TOKA, BBIIETISIEMOM Ha PE3UCTOpE.
12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYLIETO Yepe3 JaMIOuKy, OT HamlpsKeHUs
Ha HEW.
13. Onpenenenue KIIJ[ mHarpeBarens.
14. VccnenoBanne MarHUTHOTO B3aMMO/JICHCTBHUS MMOCTOSTHHBIX MAarHUTOB.
15.3y4yeHre MarHUTHOTO TIOJII TOCTOSHHBIX MArHUTOB MpU HUX OOBEAVMHEHUH U
pasz/elieHun.
16. UccnenoBanue ACMCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, JIEMOHCTPUPYIOUTUE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKUA C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.
18. zy4enue neHCTBUS MarHUTHOTO TOJIsI HA TIPOBOJTHUK C TOKOM.
19. KonctpyupoBaHue 1 u3yuyeHue paboThl JIEKTPOIBUTATENS.
20. Uzmepenue KIIJI anmekTpoaBurareIbHON yCTaHOBKH.
21. OnbITHl 1O HWCCIENOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WMHIYKIIUU: HCCIEIOBAHUE
W3MEHEHUI 3HaYEHUS U HANPABJICHUS UHIYKIIMOHHOTO TOKA.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA
N3yuenne ¢us3nku Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHHUs HAIPABJICHO Ha JOCTH)KCHHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.
B pesynbrare wu3yuyeHus (U3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs Yy
oOyudatomerocst 0y1yT cOpMUPOBAHBI CIIETYIONINE JINYHOCTHBIE Pe3yIbTaThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUA:

ok wnPE



e- TMPOSBJICHUE HHTEpPECA K HCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(u3NYeCKON HAYyKH;

®- [[ECHHOCTHOE OTHOUIEHUE K JOCTHUKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

¢2) rpa:kIaHCKOI0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS S

®- TOTOBHOCTh K AKTHUBHOMY Y4YacTHIO B OOCYXJEHHUU OOILECTBEHHO 3HAYUMbBIX H
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN PU3UKH;

®- 0CO3HaHME Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIbHOCTH YYEHOTO;

©3) 3CTeTHYECKOIr0 BOCIIUTAHUS:

®- BOCIPHUATHE OCTETUYECKMX KauecTB (U3MUECKOM Hayku: €€ TapMOHUYHOIO
MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

®4) HEHHOCTH HAYYHOI O IO3HAHMS:

®- OCO3HaHME LIECHHOCTH (PU3MUECKON HAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISAIOIIEN KyJIbTYpHI;

e- pa3BUTHE HAyYyHOM JIOOO3HATENBHOCTH, HWHTEpPeca K  HCCIE0BATENbCKOU
NesITeIbHOCTH;

¢5) popMupOBaHUSA KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0JIATONOTYYHsI:

®- OCO3HAHME LIEHHOCTH 0e30IacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, Ba)XXHOCTH TMpaBuJl O€30MacHOTO TOBEJCHHUS Ha TpPAaHCIOPTE, Ha J0porax, c
ANEKTPUYECKUM U TEIUIOBBIM 000pPYZ0BAHUEM B JIOMAIIHUX YCIOBUSX;

e- c(pOpMUPOBAHHOCTh HaBbIKa pEQJIEKCHH, NMPU3HAHUWE CBOEro IMpaBa Ha OLIMOKY U
TaKOT0 K€ IpaBa y JIpyroro 4eJI0BeKa;

®6) TPYy10BOr0 BOCIIUTAHUSA:

®- AaKTMBHOE Yy4YacTHE€ B PEIIEHUU TMPAKTUYECKUX 3amad (B paMKax CEMbH,
oOpa3oBaTeJIbHOW  OpraHM3alid, Tropoja, Kpas) TEXHOJOTMYEeCKOM U  COLMaIbHOU
HaNPaBJIEHHOCTH, TPEOYIOLIUX B TOM YHCIe U PU3NYECKUX 3HAHUI;

®- HTEPEC K MPAKTUUYECKOMY M3YyUEHHUIO MPOQECCHil, CBI3aHHBIX ¢ (PU3HUKOI;

©7) 3KOJIOTHYECKOr 0 BOCIIUTAHUS:

®- OpHEHTAIUsl Ha MpPUMEHEHHE (PU3NYECKUX 3HAHWUW JJIsl pelIeHHs 3ajad B o0iacTu
OKpPY’Kalollle cpefpl, MIIaHUPOBAHUSA MOCTYNKOB M OLUEHKH WX BO3MOXXHBIX MOCIEACTBUM IS
OKpPY’KaloIllei Cpe.ibl;

- OCO3HaHMeE II00aNTBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOJIeM U MyTel UX pelieHus;

¢8) ajanTanuu K U3MEHAIIUMCS YCJIOBUAM COLHAIBHON M MPHUPOTHOM Cpebl:

®- MOTPeOHOCTh BO B3aMMOJCHCTBUU TIPHU BBHIMOJHEHUH HCCIEIOBAHUN M IPOEKTOB
(bu3MUeCcKOl HAPaBICHHOCTH, OTKPHITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

® - IOBBILLIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIbHOCTD;

®- TOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUU, B TOM uucie GOpMyIHpPOBATH UICH,
MIOHSTHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTAX U SBJICHUSX;

- oco3HaHMe 1e(pUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acT (GU3MKY;

® - [UTAHUPOBAHUE CBOETO PAa3BUTHSI B IPHOOPETEHUN HOBBIX (PU3HUECKUX 3HAHUM;

e- CTpPEMJICHME aHAJIW3MPOBATh W BBIABIATH B3aWMOCBSI3M HPUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOIb30BAHNEM (PU3NUECKUX 3HAHUM;

®- OLICHKA CBOUX JIEHCTBUM C y4E€TOM BIMSHHUS Ha OKPYXAIOUIYI CPELy, BO3MOKHBIX
r7100aIbHBIX TOCTEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHHMS MNporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro

oOpazoBanusi y oOyuatomerocs OyayT CGOpMHUpPOBaHB MeTampeJMeTHbIe Pe3yJbTaThl,



BKJIIOYAIOII[ME IIO3HABATEIbHBIE YHUBEpPCAIbHBIE Y4YeOHBIE JIEUCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCaJIbHbIEC yUeOHbIE AEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHbBIC JCHCTBHUS.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbLHbIE YYeOHbIE AeCTBUS

ba3oBble Jiorn4yeckue 1eicTBU:

® BLISIBIIATH M XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHUN);

® yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHUS AJI 0000IIECHUS
Y CPaBHCHUS;

® BLISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBAaeMbIX (akTax, JaHHBIX U
HaOIIOJICHUAX, OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSIM;

®BLISIBIIATh MPUUYHMHHO-CJICJACTBEHHBIEC CBS3M NPH H3YYCHUH (UBHUYECKUX SIBICHUM H
MPOIIECCOB,  JielaTh BBIBOJABI C  HCIOJb30BAaHUEM JICAYKTUBHBIX M  WHIYKTUBHBIX
YMO3aKJIFOYEHUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEJIMUWH;

® CaMOCTOSITEJIBHO BBIOMPATh CIOcOo0 penieHus yueOHol (pu3ndeckoit 3aj1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHUs, BHIOOP Hanbosee MOIXOAIIEeT0 ¢ yUETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibCKue 1eiCTBUS:

® 1ICITI0JIH30BaTh BOMPOCHI KaK MCCIICIOBATEIbCKUI HHCTPYMEHT TTO3HAHMUSI;

® [IPOBOJIUTH IO CAMOCTOSITEIHHO COCTaBJICHHOMY ITUUIaHY OTIBIT, HECIOKHBIN (PU3NUYECKUit
IKCTIEPUMEHT, HEOOIBIIIOE UCCIIe0BaHNE (PU3UIECKOTO SBJICHHUS;

®OIICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh MH(POPMAIUIO, TOJYYCHHYIO B XOJEC
WCCIEIOBAHUS UIIW SKCTICPUMEHTA,;

®CaMOCTOSITENIbHO  (OpMyJIHpOBaTh  O0OOIIEHHMST Y BBIBOJBI IO  pe3ysbTaTam
POBEIEHHOTO HAOIIOCHUSI, OIIbITA, UCCIIE0BAHUS;

® [IPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEANONIOKEHHS 00 MX PA3BUTHU B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ undopmanmueii:

®IPUMEHATH pPa3JIMYHbIE METO/bl, MHCTPYMEHTHl M 3alpochl MpU TOHCKE U OTOOpe
UHGOpPMaIIUY WM JaHHBIX C YUETOM MpeUI0KEHHON yueOHOM Pu3ndeckoil 3a1auu;

® AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHGOPMALIMIO PA3TMUHBIX
BUJIOB ¥ (JOPM TIPEJICTABICHUS;

®CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAaJIbHYIO (OpMY TMpeAcTaBieHUs HHPOPMALUU U
WLTIOCTPUPOBATH PElllaeMble 3aJ]a4 HECIOXKHBIMU CXeMaMH, JuarpaMMaMu, HHON rpapukoi u
WX KOMOWHAIUSIMU.

KoMmyHuKaTHBHBIC YHHBepPCaJIbHbIe Y4eOHbIe 1eiiCTBUS:

®B X0/I¢ OOCYXJeHHS y4eOHOTro Marepuana, pe3yJbTaToB JaboOpaTopHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXJaeMOil TeMbl U BBICKA3bIBaTh WJICH,
HalleJICHHbBIE Ha PellIeHUE 3a]]a4d U MoAJepKaHue OJIaroKenaTeIbHOCTH OOIIEeHNUS,

®COMOCTABJISITh CBOM CYXIEHUS C CYXICHUSMU JPYTrUX YYaCTHUKOB JHAJIOra,
OoOHAPYUBATh PA3INUME U CXOACTBO MO3UIINN;

® BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

eyOJIMYHO  TPEJCTABISATH  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIbITa
(dKCIIEpUMEHTA, UCCIIEIOBAHUSA, IPOEKTA);

® [IOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHAMBUyIbHOU paOOThI pU
peIIeHUN KOHKPETHON (pu3ndIecKoi mpoOIembl;

®IPUHUMATh L€ COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS MO €€
JOCTHKEHUIO: PacIpeiesTh POIU, 00CYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHHSI HECKOJIbKHUX JIFOACH;



®BBLIMOJIHATh CBOIO YacTh pabOThL, JAOCTUIasl KayeCTBEHHOIO pe3yjibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAWHUPYS CBOU JEHCTBUS C IPYTUMH YJICHAMU KOMaH/IbL;

® OLICHMBATh KAYECTBO CBOEIO BKJIA/ia B OOIIMIA MPOIYKT MO KPUTEPUSAM, CAMOCTOSTEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JeiiCTBUSA

Camoopranmszaumus:

® BLISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYalUsIX, TPEOYIOMMX ISl PEIICHUS
(bu3NYECKUX 3HAHUH;

®OPUEHTHUPOBATHCS B PA3IUYHBIX MMOAXO0JAX MPHUHATUS PEIICHUN (MHIUBUIyaTbHOE,
MIPUHSATHE PEUICHUS B TPYMIE, MPUHITHE PEIICHUN TPYIION );

®CaMOCTOSITENIBHO COCTAaBJISATh AJTOPUTM pelleHus (U3NYECKON 3anadu Wik IUIaHa
UCCIIEIOBAaHUsI C YYETOM HMMEIOIIMXCA PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpOBATh MpeijaraeMble BapUaHThl peLICHUM;

e iesiaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

® 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUU W TpeiaraTh IiaH e€ N3MEHEHNUS;

® O0BSCHATH MPUYHMHBI JOCTHKEHUS (HEOCTUXKEHHS) PE3yJIbTAaTOB JCSITEIbHOCTH, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY;

®BHOCHUTH KOPPEKTUBHI B JIEATEIBHOCTh (B TOM UHMCJE B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCJIeIOBAaHUSl MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHHUBIIMXCS CHUTYyaIHil,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

® OLICHHUBATh COOTBETCTBHUE PE3yJbTaTa LIEJIU U YCIOBUAM;

®CTaBUTH ce0sl HA MECTO APYTroro 4ejloBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAyYHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

erpu3HAaBaTh CBOE MpaBO Ha OMIMOKY NpHU peuieHuH (U3MYECKUX 3aJady WiIH B
YTBEPKICHUSIX Ha Hay4HbIE TEMbI U TAKOE K€ MPAaBO JPYroro.

NPEAMETHBIE PE3YJIBTATHBI

K xoniy obydenus B 8 kiiacce npeaMeTHbIE Pe3yNbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUI:

®1ICTIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHSI BEIIECTBAa, KpHUCTAJUIMUECKHUEe U aMopQHbIe Tea,
HACBILIEHHBIA 1 HEHACBILEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS SHEPIUs,
TEIJIOBOW JIBUTATEIb, SJIEMEHTAPHBIN SJIEKTPUUECKUI 3apsijl, dJIEKTPUIECKOe TOJIe, TPOBOAHUKI
U AUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MArHUTHOE TIOJIE;

epa3nuyaTh SBIEHUS (TEIUIOBOE pACIIMPEHHE U CXKaTHe, Terlonepenaya, TEerIoBOe
paBHOBECHE, CMauMBaHHe, KAMWULIPHBIC SBJICHUS, WCIAapeHUE, KOHJICHCAIlWs, IUIaBJICHUE,
KpucTaun3anus (OTBEp/ACBaHKE), KUIIEHHUE, TeIulonepenaya (TerIonpoBOIHOCTh, KOHBEKIIUS,
W3JIIyY€HHUE), 2JEKTpU3alus Tel, B3aUMOJCHCTBUE 3apsiioB, ACUCTBHS 3JIEKTPUUECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, J€HCTBHE MAarHUTHOTO MOJIs HAa IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHUTHasi MHIAYKIKSA) [0 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

®pacIio3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PM3MUECKUX SBIICHUN B OKPYXAlOIIeM MHpE, B
TOM uyucie (U3NYECKUE SIBJICHHS B TMPUPOJIE: MOBEPXHOCTHOE HATSHDKEHHE M KANMIIISPHBIC
ABJICHUS B MPUPOJE, KPUCTAUIbI B Hpupoje, usnydeHue CoaHua, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJIEKTPUYECKHE SBIICHUS B
aTMocdepe, dIEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE Moyie 3eMid, apel( MOII0COB,
pOJIb MArHUTHOTO TMOJS Al KU3HU Ha 3emiie, MOJISIPHOE CHUSIHUE, NMPU 3TOM NEPEBOAUTH



MPaKTUYECKYI0 3aJady B Y4YeOHYI, BBIICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(U3HYECKUX SBICHUM;

® OIMCHIBAaTh M3YUYECHHBIE CBOICTBA TEN U (PU3UUECKUE SIBICHMS, HUCIONb3YS (PU3HUECKUE
BEJIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPTUS, KOJTMYECTBO TEIUIOTHI, YAEIbHas TEMI0EMKOCTb
BEILECTBA, YJeNbHAsl TEIJIOTa IUIABJIICHUS, yJelbHas TEIUIoTa MapooOpa30BaHMs, YyAeJbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JAEWUCTBHS TEIUIOBOM MAIMHBI,
OTHOCHUTEJIbHAS BJAXHOCTh BO31YyXa, OJJICKTPUUYECKHM 3apsij, CHJa TOKA, JIIEKTPUYECKOE
HanpspDKEHHWE, CONPOTUBIIEHUE IMPOBOJHUKA, YAEIbHOE CONPOTHBIICHHE BEIIECTBa, paboTa U
MOIIHOCTh AJIEKTPUYECKOTO TOKA), IPU OMUCAHUH MPAaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
HCIOJIb3YEMbIX BEJIMUYMH, 0003HaYEHUS U €TUHUIBI PU3MUECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYUH;

e XapaKTepH30BaTh CBOMCTBa TeJ, (U3NYECKUE SBJIICHHUS U TPOLECCHl, HCIOJIb3YS
OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOCHUS BELIECTBA, MPUHLMII
CyNepno3uluu noJjiel (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHs 3apsja, 3akoH Oma ass
ydacTka uenu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHUsT HSHEPIUM, IPU DTOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHUCHIBATh €0 MaTeMaTUYECKOE BBIPAKCHHUE;

®00BACHATh (PU3NYECKUE TMPOLECChl M CBOWCTBA TEJ, B TOM 4YHC]IE€ U B KOHTEKCTE
CUTyaluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHOCIEICTBEHHBIC CBSI3H,
CTpPOUTh OOBSICHEHME U3 1—2 JIOrMYecKHX IIaroB ¢ Onopoil Ha 1—2 M3yYeHHBIX CBOMCTBa
(bu3nueckux sSBIECHUHN, GU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

epemiaTh pacy€THbIE 3a7aud B 2-3 [EHUCTBUS, HCIONB3Ys 3aKOHBI U (POPMYIIbI,
CBs3BbIBAIOIIME (PU3NYECKUE BEIIMYMHBL: HAa OCHOBE aHallu3a YCJOBHUS 3a/ladydl 3alllChIBaTh
KpaTKOe YCJIOBHE, BBISBISATH HEOCTATOK JAHHBIX JUIsl pELICHUs 3a7ayud, BBIOUPATH 3aKOHBI U
(dbopMyIbl, HEOOXOAUMBIE UIsl €€ pelIeHHs], TPOBOAUTHh PACUEThl M CPaBHUBATH MOJIYUYEHHOE
3HaueHue (GU3NYECKON BEIMUYUHBI C U3BECTHBIMU JIaHHBIMH;

epacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pPEHIUTh NpPU TMOMOIIH (PUINIECKUX
METOJOB, HCIOJIb3ysl OINMCAHUE HCCIEAOBAHUSA, BBIIEIATh MPOBEPSEMOE IPEANOIOKEHUE,
OLICHUBATh MPABUJILHOCTH MOPsJIKA IPOBEICHUS UCCIIEN0BAHMS, AEJIaTh BBIBOIBI;

® [IPOBOJIUTH OTBITHI MO HAOIONCHUIO (DU3MUECKUX SIBIICHUN WM (PU3NYECKUX CBOWCTB
Ten (KanwuisipHbIe SBIICHUS, 3aBUCUMOCTh JIaBJIEHUsI BO3[yXa OT e€ro o0bEMma, TeMIepaTyphl,
CKOpPOCTH IIpollecCa OCThIBAHWS M HArpeBaHUs NpH U3IYYEHUM OT LBETa M3ITy4Yaromei
(moruoniaronie) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJABI OT TEMIIEPATyphbl KUIKOCTH U
IJIOIMAAM €€ MOBEPXHOCTH, AJIEKTPU3ALMS Tl U B3aUMOJEHCTBUE AJIEKTPUUYECKUX 3apAJIOB,
B3aMMOJICIICTBUE MIOCTOSIHHBIX MAarHUTOB, BU3yaju3alllsl MarHUTHBIX TOJE€H MOCTOSIHHBIX
MarHuTOB, JEUCTBUS MarHUTHOTO IOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHHUTA,
CBOMCTBA  DJEKTPOJBUTATENII  MOCTOSHHOTO  TOKa):  (OpMYyIHUpOBATh  IMPOBEpPSIEMbIE
MIPEIOJIOKEHHs, COOUPATh YCTAaHOBKY M3 MPEMIOKEHHOTO O00OpY/IOBaHUS, OMHUCHIBATH XOJ
OTbITa U POPMYIIUPOBATH BHIBOIBI;

® BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIJIAXXHOCTH BO31yXa,
CWJIBI TOKA, HAIPSHKEHHs C MCIIOJIH30BAHUEM aHAJOTOBBIX MPUOOPOB M JATUYUKOB (DU3MUECKHUX
BEIIMYHH, CPABHUBATH PE3YJIHTATH U3MEPEHHM C yIETOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;

®IPOBOJIUTH KCCIIEJIOBAaHHE 3aBHCHUMOCTH OJHON (DU3MUECKOW BEIWYMHBI OT JPYTrou ¢
WCIIOJb30BAHUEM MPSIMBIX H3MEPEHUU (3aBUCUMOCTH COINPOTUBIICHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUIOLIA/IA MOMEPEYHOTO CEYEHHS U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA,
CUJIBI TOKA, WAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSDKEHWsS HA IPOBOJHHKE, HCCIEIOBAHUE
MOCJIEIOBATEIBHOTO U MApajuieIbHOIO  COCIMHEHHIl  NMPOBOJHUKOB):  IJIAHUPOBATh
uccle0BaHue, cCOOUpaTh YCTAHOBKY UM BBINOJHATh U3MEPEHUS], CIAEAYS MPEJI0KEHHOMY IUIaHYy,



¢buKcupoBaTh pe3yabTaThl MOJYYEHHON 3aBHCHMOCTH B BUAE TaOmWIl W TpadukoB, OenaTh
BBIBO/IBI TTO PE3yJIbTaTaM HCCIIECOBAHNUS;

®IPOBOJUTH KOCBEHHBIE W3MEPEHUs (PU3MUECKUX BeAWUWH (yIelnbHas TEIUIOEMKOCTD
BEIIECTBA, COIMPOTUBJICHWE TPOBOJHUKA, paboTa W MOUIHOCTH DIEKTPHUYECKOTO TOKA):
TUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEATIOKCHHON
WHCTPYKINH, U BEIYUCIIATH 3HAYCHNE BEITHIUHBI;

ecoOMIOaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ JadOpPaTOpHBIM
000pyI0BaHHEM;

®XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOPOH HA WX OMHCAaHUsS (B TOM YHUCIIE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETD,
mapoBasi ~ TypOMHa, ammepMeTp, BOJBTMETP, CUETYMK  DIIEKTPHUUECKOW  DHEPTHH,
ANIEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HarpeBaTeNbHbIE  3JEKTPONPHOOPHl  (NIPUMEPHI),
JIIEKTPUUECKUE TIPEJOXPAHUTENH, DJICKTPOMArHUT, JJICKTPOJBUTATENIh IOCTOSHHOTO TOKa),
UCTIONB3ysl 3HAaHWUS O CBOWCTBAaX (M3MYECKUX SBICHUA M HEOOXOAWMBbIE (u3nYecKne
3aKOHOMEPHOCTH;

®pacrOo3HaBAaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHBIC MPHOOPHI 10
cXeMaM ¥ CXEMaTHYHBIM pPHCYHKaM (KHUIKOCTHBIA TEPMOMETp, TEPMOC, TCUXPOMETD,
THTPOMETpP, JBUTATENh BHYTPCHHETO CrOPAaHUS, 3JCKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI
DIIEKTPUYECKUX IIeTIe C TIOCIENOBATEIbHBIM W IMapaJUICIbHBIM COCAUHEHUEM DJJIEMEHTOB,
paznuyasi yCIOBHbIE 0003HAUCHUS DJIEMEHTOB AJICKTPUUECKUX IICTIeH;

®TIPUBOJIUTH TPHUMEPHl (HAXOAWTH WH(POPMALMIO O TMpUMepax) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAaHUN B MOBCEJHEBHOM >KU3HM Ul oOecrieueHus: 6e301acHOCTH
npu obOpamieHun ¢ npubopamMM M TEXHMUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHs 370POBbsSI U
COOJIIOIEHUS] HOPM 9KOJIOTHYECKOTO MTOBE/IEHUS B OKPY KaIoLEel cpese;

® OCYIIECTBJIATH MOMCK MH(OopMaLuu puszndeckoro cojaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCST 3HAHUM W NyTéM CpaBHEHMs JONOJIHMUTEIbHBIX HCTOYHHUKOB BBIIEIATH
UH(POPMaINIO, KOTOpast SIBJISIETCS IPOTUBOPEUUBOM UM MOKET OBITh HEIOCTOBEPHOM;

®1ICI10JIb30BaTh MPHU BHINOJIHEHUU Y4YEOHBIX 3aJaHUi HayYHO-IOMYJIAPHYIO JIUTEPATYPY
(GU3MYECKOro CoJep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchbl ceTH VHTepHeT, BlaaeTh
npuéMaMHi KOHCHIEKTHPOBAHMS TEKCTa, NMpeoOpa3oBaHus HHMOpPMALUU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

eco3JaBaTh COOCTBEHHbIE NHMCbMEHHBIE M KpaTKH€ YCTHblE cOOOIIeHus, 0000mas
MHGOPMAIIMIO U3 HECKOJIBKUX MCTOYHHMKOB (PU3MUYECKOTO COJEpKaHUs, B TOM UYUCIE IMyOJINIHO
IPEICTABIIATh PEe3yJIbTAaThl NMPOEKTHOM WM HCCIIEN0BATEIbCKOW JEATENBHOCTH, MPU 3TOM
IPaMOTHO HCIOJb30BaTh W3yYEHHBIH MOHATHHMHBIM amnmapaT Kypca (U3UKH, COMPOBOXKAATH
BBICTYIUIEHHUE TPe3eHTaINeH;

®IIpU BBHINOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAaHUIN (PU3NYECKHX IPOLIECCOB
pacnpenessaTh 00513aHHOCTH B IPYIIE B COOTBETCTBUHU C ITOCTABJICHHBIMH 331a4aMH, CIEAUTH 3a
BBIMOJIHEHUEM IUIaHA JIEHCTBUI M KOPPEKTUPOBATH €r0, a/IeKBATHO OLEHUBATh COOCTBEHHBIN
BKJIQJ B JCITEIBHOCTh I'PYMIbI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aMMOJACUCTBUE, MPOSBIIAL
TOTOBHOCTH pa3pemiaTh KOH(DIUKTHL






TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmie | TpakTieckie (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pasnen 1. TensioBble siBJeHUs
11 CtpoeHnue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' P o https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 Tenossie nporeccer 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Paznea 2. DiieKTpuYecKHe 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnuorexa [JOK
' U MX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 [TocTosTHHBIN SNEKTPUUECKUAN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
23 MarHutibie ApcHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 INEKTPOMATHHTHAS HHIYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne KoJun4yecTBo 4yacos Jata JJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
) S ) Bubmorea IOK
e —— 01.09.2026 https://m.edsoo.ru/ff0a5256
2 Macca 1 pa3mep aTOMOB U MOJIEKYII 1 03.09.2026
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBA 08.09.2026 https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOMCTB TBEPIOTO, KHJIKOTO
4 Y Ta3000pa3HOTO COCTOSTHUM BEIIESCTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-
KHHETHYECKON TEOPHH 10.09.2026
5 Kpucrannmaeckue u amopdabie Tena 1 bubmorera [TOK
15.09.2026 https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubmuorexa [JOK
[ToBepXHOCTHOE HATSHKEHHUE 17.09.2026 https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHne U CKATHE 1 bubmmorera [IOK
22.09.2026 https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHII 24.09.2026
9 Buytpennss sueprusi. Crioco6sbt 1 bubnnoreka [JOK
M3MEHEHUS BHYTPEHHEH SHEPTHU 29.09.2026 https://m.edsoo.ru/ff0a5c60
10 Bub! Teronepenaun 1 Brbmorexa LJOK
01.10.2026 https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus "HpaKTHq?CKOC BuGnuotexa LIOK
11 HCII0Jb30BaHUE TEIIOBEIX CBOMCTB 1 1 .
https://m.edsoo.ru/ff0a65c0
BEILIECTB U MaTEpUaAJIOB B LEISAX 06.10.2026



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHEeprocoepexeHus"

KonnuecTBo TeIIOTHL. Y IeIbHAas

bubmuoreka [JOK

12 TETIOEMEOCTS 08.10.2026 | https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIUIOBOTO OajiaHca. bubnuorexa [JOK
TerooOMeH 1 TeIIOBOE paBHOBECHE 13.10.2026 https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "HccienoBanue Bubmorexa [IOK
14 SIBJICHHSI TETUIOOOMEHA TIPU CMEUIMBAHUT )
o . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOpsTuei BOIBI 15.10.2026
PacueT xonmdecTBa TEILIOTHI,
15 HE0OX0IMMOTO ISl HarpeBaHus Teja v
BBIJIENIIEMOT0 UM IIPH OXJIAXKICHUU 20.10.2026
16 JlabopaTtopHnas pabota "Omnpenenenue bubmuorexa [JOK
yIeTbHOM TEIIOEMKOCTH BeecTa" 22.10.2026 https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y eiabHas TemioTa bubmuorexa [JOK
CrOpaHus 03.11.2026 https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE Bubmorexa [IOK
18 KPUCTAJUTMYECKUX TeJ. Y IeTbHas TEeII0Ta )
https://m.edsoo.ru/ff0a71d?2
IJIABJICHUS 05.11.2026
19 JlabopaTtopHnas pabora "OnpeneneHue bubmuorexa [JOK
yIEIbHOM TEIUIOTHI TUIABJICHHUs JIbaa" 10.11.2026 https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanne U KOHICHCAIIHS. bu6mmoreka [JOK
Hcnapenue 12.11.2026 https://m.edsoo.ru/ff0a740c
Kunenue. Y aennHas Temiora
21 napooOpa30BaHMs ¥ KOHICHCAIIUH. bu6mmoreka [JOK
3aBUCHMOCTB TeMIEPaTyphl KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO JTaBJICHUS 17.11.2026
22| paters "Onpememesmre oot Buamorexa LIOK
p pel " https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3/yXa 19.11.2026
23 Pemenue 3a1ay Ha onpeneneHue
BJI&YKHOCTH BO31yXa 24.11.2026
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[TpuHIMTIBI paOOTHI TETIIIOBBIX

24 nsurateneif. [lapoBas TypOuna. J{purarens
BHYTPEHHETO CrOpaHus 26.11.2026
o5 KIIJI rermoBoro aBuratens. TerioBbie bubnuorexa [JOK
JIBUTATEJIN M 3aIIUTa OKPYXKAIOUICH CPe/Ibl 01.12.2026 https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMsI U MIPEBPALLEHUS
SHEPTHUH B TETUIOBBIX MpoIleccax 03.12.2026
Honr?TOBKa K KOHTPOJIbHOH padoTe 1o Bubmiorexa [IOK
27 teme "TennoBeie sBieHNs. 3MeHEeHHE j
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIECTBA 08.12.2026
KonTposnsnas pabora no teme "TemnnoBsie Buborexa [IOK
28 sBiieHus. VI3MeHeHne arperaTHpIX httos://m.edsoo ru/ff0a86ae
COCTOSIHUH BeriecTBa" 10.12.2026 bs-1im. :
29 DnekTpuzanus Tei. [[Ba poga
ANEKTPUIECKUX 3aPSII0B 15.12.2026
30 Ypok-uccnenoBanue "IIeKTpu3aus Te
WHIYKITUEH U TIPU CONTPUKOCHOBEHHUN" 17.12.2026
31 B3anmopeiicTBue 3aps>KeHHBIX Tell. 3aKOH bu6mmoreka [IOK
Kysnona 22.12.2026 https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD Bubnorexa [IOK
32 anekTpudeckoro noJis. [IpuHiumn .
. https://m.edsoo.ru/ff0a8ala
CYIIEPITO3HITUH IIEKTPUUECKUX TTOJICH 24.12.2026
33 Hocwutenu snexTpuueckux 3apsioB.
DneMeHTapHbIi 3apsaa. CTpoeHue aToMa 29.12.2026
34 [IpoBOIHUKY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHHMS DIIEKTPHUYECKOTO 3apsiia 12.01.2027 https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha TpUMEHEHUE CBOMCTB bu6mmoreka [JOK
DIIEKTPUYECKHX 3aPSI0B 14.01.2027 https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUH TOK, YCIOBUS €ro Bubnmorexa [IOK
36 cyiectBoBaHus. lcTouHnku ]
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA 19.01.2027
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bubmuoreka [JOK

37 JISHCTBHS SIEKTPHHECKOTO TOKa 21.01.2027 https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUYECKOTO TOJISl Ha TPOBOTHUKH U 1
JUDJICKTPUKH" 26.01.2027
39 DNEeKTPUYECKUM TOK B METAILIAX, bubnuorexa [JOK
KHUJIKOCTSIX M ra3ax 28.01.2027 https://m.edsoo.ru/ff0a9838
40 DnexTpudecKkas 1enb U €€ COCTaBHBIS
JacTu 02.02.2027
a1 Cuna Toxka. JlabopaTopHas pabora 05 bubnuorexa [JOK
"3Mepenne u peryupoBaHue CHIIbI TOKA" ' 04.02.2027 https://m.edsoo.ru/ff0a8bd6
KTpUYECKOe HanpspkeHue. BombTmeTp.
42 J?Zgopzmre);azepagoza "Ifleeepegge u P 0.5 bubmorexa [TOK
f https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HAPsHKCHUS 09.02.2027
43 ConpoTuByiieHUE MPOBOJHUKA. Y IEIBHOE bubmuorexa [JOK
COTMPOTHUBIIEHUE BEIIECTBA 11.02.2027 https://m.edsoo.ru/ff0aa738
JlabopaTopHas paborta "3aBUCHMOCTH
44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €r0 JTHHBI, IIOIIa K https://m.edsoo0.ru/ff0aa738
MOTIEPEYHOT0 CEUEHUs U MaTepuana" 16.02.2027
45 3aBUCUMOCTb CHJIbI TOKA OT HAMPSIHKEHUS. bubnuorexka [JOK
3axkon OMma 1 yJacTKa Ieru 18.02.2027 https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabdota "HcciaenoBanue
3aBUCUMOCTH CUJIbI TOKA, UYILIETO Yepe3 bubnuoreka [JOK
46 1 )
PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope” 23.02.2027
47 [TocnenoBarensHOE U apasuieIbHOE
COCIMHCHUS TIPOBOTHUKOB 25.02.2027
8 mpamm croncmst manpaseni npu ) ubmiorera LIOK
https://m.edsoo.ru/ff0aaa58
MOCJIEI0BATEIILHOM COEIMHEHHUH JIBYX 02.03.2027
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pe3uctopos”

Jlaboparopnas padota "IIpoBepka

bubmuoreka [JOK

49 R " https://m.edsoo.ru/ff0aadle
NapajuieJIbHOM COCIMHEHUH PE3UCTOPOB 04.03.2027
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA Bubmorexa LIOK
50 OmMa Ju1st pa3IMuHOTO COCTUHECHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB 09.03.2027 — :
51 PaboTta 1 MOLTHOCTB ANIEKTPUUECKOTO bubnuorexa [JOK
toka. 3akoH Jlxoynsa-Jlenma 11.03.2027 https://m.edsoo.ru/ff0ab124
TOpHAas Ta "On HU
52 Jp};ggf; 1/? ioiu}?sffn iniTgiieejior(e) BH6H_HOTeKa HOK
Toxa" 16.03.2027 https://m.edsoo.ru/ff0ab3e0
KopoTkoe 3ambikaHue 18.03.2027 https://m.eds00.ru/ff0ab660
54 [TocTosTHHBIE MAarHHUTHI, KX
B3auMOJIENCTBIE 30.03.2027
55 Ypok-uccnenoanue "N3yuenue noneit bubnuorexa [JOK
MMOCTOSTHHBIX MarHUuTOB" 01.04.2027 https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe mojie. MarauTHoe 1oJie 3eMJIu bu6mmoreka [IOK
W €r0 3HAYECHUE IS )KU3HU HA 3eMIie 06.04.2027 https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJBHOM PabOTE 1O
57 Teme "DIEKTPUUECKUE 3apsiIbl. bubnuorexka [JOK
3apsuKeHHBIE TENIA M UX B3aUMO/ICHCTBHSL. https://m.edsoo.ru/ff0abd2c
[TocTosHHBIN 3EKTPUUYECKUN TOK" 08.04.2027
KoHTposbHas padoTa 1o Teme
DIIEKTPUUYECKUE 3apABL. 3apsoKeHHBIC § Bubmiorexa LIOK
58 Teja M UX B3auMoielcTBUsA. T10CTOSTHHBIN .
. W . https://m.edsoo.ru/ff0abea8
aneKTpudeckuii Tok" / Beepoccuiickas
IpoBepoYHas pabora 13.04.2027
59 PesepBHbIit ypok. PaboTta ¢ TekcTamu 1o 15.04.2027 bu6mmoreka [JOK
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teme "I10CTOSHHBIN SNeKTPUIeCKUl TOK" /
Bcepoccuiickas nmpoepouHas pabota

https://m.edsoo.ru/ff0acdc6

60

OmnsiT Dpcrena. MarautHoe noJie
AJIEKTPUYECKOro Toka MaruutHoe moiie
KaTylKH1 ¢ TOKOM

20.04.2027

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d?

61

[IpuMeHeHHE AIEKTPOMArHUTOB B
texauke. Jlaboparopras pabota
"N3yueHue neiCTBUSI MAarHUTHOTO TIOJISI HA
IIPOBOJHHK C TOKOM"

0.5

22.04.2027

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUTaTeb MOCTOSIHHOTO TOKA.
Hcnonb30BaHue 51eKTpOIBUTaTENEH B
TEXHUYECKUX YCTPONUCTBAX U Ha
Tpancmopte. JlabopaTtopnasi pabota
"KoHcTpyupoBaHue u u3ydeHue padboTsl
ANeKTpoABUraTess"

27.04.2027

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajnes. 3aKoH
AIEKTPOMArHUTHOM MHAYKIuH. [IpaBuiio
Jlenna

29.04.2027

64

OnekrporeHeparop. CocoOsl MoTydeHus
AIEKTPUYECKOW SHEPIUH.
DNEeKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBIX
WCTOYHUKAX SHEPTrUu

04.05.2027

65

[ToaroToBka K KOHTPOJIBHON paboTe 1Mo
Teme "DIEeKTPUIECKUE U MarHUTHbIE
SIBICHUS"

06.05.2027

66

KounTposbHas pabota no Teme
"DJIeKTpUUECKHE U MarHUTHBIE SIBJICHUS"

11.05.2027

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepBHelit ypok. PaboTta ¢ TekcTamu 1o
TeMe "TemnoBbie aBIeHUS"

13.05.2027

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHelIit ypok. PaboTta ¢ TekcTamu 1o
Teme "MaruuTHsle sBICHUS"

18.05.2027
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OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145




MPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

8 KJIACC

Kon nposepsiemoro
pe3yJibTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pasiindaTth SABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha OCHOBEC
OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HBquCKOC SABJICHHUC

1.3

pacrio3HaBaTh  NPOSIBJICHWE  M3YYEHHBIX  (U3WYECKHX  SBICHUH B
OKpPY’KaIOILlEM MUPE, B TOM YUCIIE PUINUECKUE SBJICHUS B IPUPOJIE, IPU ITOM
MEPEBOJIUTh MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIIEISATH CYLIECTBEHHBIE
CBOMCTBa (ITpU3HAKK) PU3NYECKUX SBJICHUI

14

OTHCHIBAaTh M3y4YCHHBIE CBOICTBA Tel U (PU3MUECKUE SIBJICHUS, WCIOJIb3YS
(u3nyeckrue BEIUYHHBI, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICIT MHCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS M EIUHMIBI (PU3NUYECKUX
BEJIMYMH, HAaXOIUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYI (PU3HUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUECKUe SBICHHUS U TPOILIECCHI,
WCIOJIb3YSl U3YUYEHHBIE 3aKOHBI, IPU ATOM J]aBaTh CIIOBECHYIO (GOPMYIHPOBKY
3aKOHA M 3alMCHIBATh €r0 MATEMATHYECKOE BBIPAKECHUE

1.6

00BACHATH (U3MUEcCKHe TMpoIecChl W CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluii MpPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BBISBISATH
MIPUYUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH 00bICHEHHE U3 1 — 2 JTOrMYecKux
m1aroB ¢ moMomplo 1 — 2 W3YYEeHHBIX CBOWCTBA (DU3WYECKUX SIBIICHUH,
(bu3MUecKuX 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHbIE 3a/1a4M B 2 — 3 ACHCTBUS, UCIIOJIb3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOIIME (pU3MUECKHE BEMYMHBI: Ha OCHOBE aHajlHM3a yCJIOBHS 3aauu
3aMMCchIBaTh KPaTKOE YCIIOBUE, BBISBJISATh HEJIOCTATOK JAHHBIX ISl PEeUICHUS
3a/lauM, BBIOMpPATh 3aKOHBI U (OPMYJBI, HEOOXOAWMBbIE Al €€ peuieHUs,
IPOBOAMUTH pacu€Thl M CpaBHUBATh IOJYYEHHOE 3Ha4YCHHE (PUINYECKOU
BEJIMYMHBI C U3BECTHBIMH JJAHHBIMHU

1.8

pacCiio3HaBaTb HpO6J'IeMI>I, KOTOPBIE MOXHO pPCIIUTh IIpH IHTOMOIIHU
(I)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3yd OIMUCAHUC HCCICAOBAHUA, BbIICIATD
IIPOBCPACMOC IIpCAII0JI0KCHHUC, OO CHHUBATb IMpaBUJIbHOCTb nopsaaKa
IMPOBCACHUA UCCIICIOBAHUA, JCJIaTh BBIBOAbI

1.9

POBOAUTD OTIBITHI MO0 HAONIIONECHUIO (DU3UUECKUX SIBJICHUM WM (PU3UUECKUX
CBOMCTB Ten: (opMyIupoBaTh MpOBEpsieMble MPEANOIOKEHHS, COOMpaTh
YCTaHOBKY M3 MPEMJI0KEHHOTO 000PYAOBaHUS, OMUCHIBATH XOJ OMBITA H
(hopMyITHUpOBaTh BHIBOIBI

1.10

BBINOJIHATH MPSMbIE U3MEPEHUS C MCIIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3NYECKUX BEIWYMH, CpPaBHHUBATh pE3yAbTaTbl HM3MEPEHHH C
y4€TOM 3aJ]aHHOM abCOJIFOTHON NOTPEIIHOCTH

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTU OJHOW (PU3MUECKOW BETUYMHBI OT
JpYrol  C  HCIOJB30BAaHHWEM  MPSAMBIX  M3MEPEHUH:  IUIAHUPOBATH
ucclieIoBaHUe, COOMpATh YCTAHOBKY M BBINOJHATH WM3MEPEHUS, CIEHYs
NpeUIOKEHHOMY  TUIaHy,  (PUKCHpOBaTh  pe3yabTaThl  MOJYYEHHOM
3aBHCUMOCTH B BHJIE TaOJIUIl U TpadUKOB, JIeJIaTh BBIBOJBI MO pe3yibTaTaM




HNCCICIOBaHUA

1.12

MPOBOJUTH KOCBEHHBIE HW3MEPEHHUs (HU3NUYECKUX BEIMYUH: IUIAHHUPOBATH
U3MEpEHHUs,  COOMpaTh  AKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  CIIEAys
IIPEI0KEHHON MHCTPYKLIMHU, U BBIYUCIIATH 3HAYEHUE BEJTUUMHbI

1.13

coOroAaTh MpaBuWiIa TEXHUKU O€30MaCHOCTU IpU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh  MPHUHLHUIBI  OEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX OIMCAHMS, HUCIOJb3Yys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SBICHHH W  HEOOXomumble  (U3UUECKUE
3aKOHOMEPHOCTH

1.15

pacmno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA W  M3MEPUTEIbHBIE
MpuUOOpHl MO CXeMaM W CXEMAaTHYHBIM PHUCYHKaM, COCTaBJISITh CXEMBbI
AJIEKTPUYECKHUX IEMEN ¢ MOCIEeI0BATEIbHBIM U MapAJIEIbHBIM COEUHEHUEM
AJIEMEHTOB, pa3finyasi YCJIOBHBIE O0O3HAYEHUS SJIEMEHTOB DJIEKTPUUYECKUX
neneu

1.16

MIPUBOJIUThH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O IPUMEPAX) MPAKTHUECKOTO
WCTIONb30BaHUSI  (U3MYECKUX 3HAHWUA B TIOBCEJAHEBHOW IKM3HH  JUIS
obecrnieueHus 6€30MacCHOCTH MpU OOpaleHNH ¢ MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHHUS 30POBBSl U COOIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYILIECTBIISATh MOMUCK HH(pOpManuu (U3NUECKOTO COJEpKaHUS B CETU
HNHTepHeT, Ha OCHOBE MMEIOIIMUXCS 3HAHUM W NYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX MCTOYHHKOB BBIICIATh MHPOPMALUIO, KOTOpas SBISAETCA
MIPOTHUBOPEUNBON MUIIM MOXKET OBITH HEJTOCTOBEPHON

1.18

WCTIONb30BaTh TIPU BBITIOJHCHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO
AUTEPaTypy (PHU3MUECKOTO COACPIKaHUs, CIPABOYHBIE MaTEpPHAIIBI, PECYPCHI
cetru  MHTepHer; BiameTpb NpuéMaMu  KOHCIEKTHPOBAHHS  TEKCTa,
npeoOpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co3/aBaTh COOCTBEHHBIC ITMCBMEHHBIE W KpPAaTKHE YCTHBIC COOOIICHHMS,
0000mas  wHOpPMAIMIO W3 HECKOJbKHMX HMCTOYHHUKOB  (DHU3HUYECKOTO
COJICP)KAaHHUS, B TOM YHCJIC IMyOJUYHO MPEICTABIATh PE3yIbTaThl IPOCKTHOMN
WM WCCIICIOBATEIIbCKON JICATEIIBHOCTH, MPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIA  ammapar Kypca (H3UKHA, CONPOBOXIAThH
BBICTYIUICHUE TPE3CHTAINCH

1.20

IIpU  BbIIIOJIHCHUHU y‘Ie6HbIX IIPOCKTOB H HCCHGHOB&HHﬁ (I)I/ISI/ILIGCKI/IX
IMpoHeCCOB PaCIPCACIIATh 00S3aHHOCTH B rpymnmne B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJad4aMHu, CICAUTHL 3a BBIINNOJIHCHHUCM IIJIaHa JIeCTBUN M
KOPPCKTHPOBATh €ro, aACKBAaTHO OLCHHUBATH CcOOCTBEHHBIH BKJIad B
ACATCIIbBHOCTD TPYIIIIBI, BBICTPAUBATb KOMMYHHKATHUBHOC BSaHMOHCﬁCTBHC,
IMPOSABJISAA TOTOBHOCTD pa3peilaThb KOH(l)J'II/IKTLI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Koxa
Kon 31emenTa IIpoBepsiemble 3JIeMEHThI COAEPKAHUS
pasaeJa
TEITJIOBBIE SABJIEHU A

OCHOBHBIE  TIOJIOKEHHS ~ MOJICKYJISIPHO-KHHETUYECKON

6.1 TEOPHUU CTPOCHMs BellecTBa. Macca u pa3Mepbl MOJIEKYI.
OnbITEl, MOATBEPXKIAIOIINE OCHOBHBIC  TOJIOKCHHS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU

6.2 Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUN
BenecTBa. Kpucramnuyeckue u amopdHbie Tena
OObsicHEHUE CBOMCTB ra30B, HMJIKOCTEH U TBEPIBIX TEJ

6.3 Ha OCHOBE TIIOJIOKEHUH MOJICKYISIPHOKHHETHYECKON
TEOPUH

6.4 CMmaunBaHue U KallWJUTSIPHBIC SIBIICHUS

6.5 TennoBoe paciMpeHue U CKaThe

6.6 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO
TETIJIOBOTO JABUKEHUS YaCTHI]

6.7 Bayrpennsis sneprus. CriocoObl M3BMEHEHHSI BHYTPEHHEH
SHEPTHH: TeIUIONepe1ada U COBEPIICHHE PaOOThI

6.8 Buapl Temmonepenayu: TEIIONPOBOTHOCTh, KOHBEKITHS,
U3ITy4eHHE

6.9 KonnuectBo TEIJIOTEL. VnenbHasa TEIIOEMKOCTD
BElIeCTBa

6 6.10 TennooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHUE

TEIIOBOTO OanaHca

6.11 [InaBieHue U OTBEp/AEBaHUE KPUCTAIIMYECKUX BEIIECTB.
Y aenpHas TEIIOTA IJIABJICHUS
[TapooOpa3zoBanue u  koHjaeHcanusi.  Vcmapenwue.

6.12 Kunenne. VYaenpHas  Temiora  mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYpbl KUIEHHUS OT aTMOC(EpHOTO
JTABJICHUS

6.13 BnaxHocTh BO3yxa

6.14 DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOpaHus
[Ipunnumer  paboTel  TemmoBbix  aBurareneit  KITJ|

6.15 TEIUIOBOTO JABUrateis. TerioBble JBUTATENd M 3allHUTa
OKpY>KaroIen cpeisl

6.16 3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX
npolieccax
[IpakTueckue pabOTHI:
HHHPar###OnbpITl 0 OOHapY)KEHUIO JEUCTBUS  CHII
MOJIEKYJSPHOTO MPUTSKEHUSI.

6.17 HHHPar###OnbITBl O BBIPALIMBAHUIO  KPHCTAJJIOB

MIOBAPEHHOI COJIM WK caxapa.

HHPar###OnpITel 1m0 HAOMIONEHMIO  TEIUIOBOTO
paclIUpeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TEIN.
#HH#Par###Onpenenenue 1aBieHUs] Bo3AyXa B OasloHe




HITpUIIA.

HHHPar###0nbITbl, IEMOHCTPUPYIOLIUE  3aBUCHUMOCTH
JABJICHUS BO3JyXa OT ero oObéMa W HarpeBaHUs WU
OXJIAXKCHHUS.

###Par###1Iposepka runoTe3sl JUHEWHON 3aBUCUMOCTHU
JUTMHBI CTOJIOWKA KUJKOCTH B TEPMOMETPUICCKOM TPYOKe
OT TEMIIEPATYPHI.

##HPar#t#Habnonenne n3MeHeHNs BHYTPEHHEN SHEpruu
TeJla B pe3yibTare Temionepeaadyd M padoThl BHEITHUX
CHIIL.

###Par###llccnenoBanre sBICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJHON U TOPSYEH BOIBI.
#H##Par##H##Onpenenenue KOJINYECTBA TEMNJIOTHI,
MOJYYeHHOTO BOJIOW TIpU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

#H##Par###Onpenenenne yIeIbHON TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHus..
H#HHPar#H#OnpeneneHne  OTHOCUTENBHOM — BJIAXXHOCTHU
BO3/IyXa.

#i#Par###Onpenenenne yaelIbHOM TEIUIOTH TUTABICHUS
JBJA.

6.18

®u3nyecKue SBJIEHUS B MOPUPOJE: MOBEPXHOCTHOE
HATSDKEHHE W KAaMWULIPHBIE SBJICHUS B  TPUPOJE,
KpPHUCTAILIBI B MpHpoJie, u3inydeHne ColHIA, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KamWJUISIPhI,  IPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAILIOB, >KUIAKOCTHBIN TEPMOMETP,
JaT4YUK TEeMIlepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, INCUXPOMETp, MapoBas TypOuHa,
JIBUTATENIb BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHMS

7.1 Dnektpuzanus Tei. J[Ba posa AIeKTprUIecKuX 3apsiioB
BzaumopeiictBue  3apspkeHHBIX  Tel.  3akoH  Kyiona

7.2 (3aBUCUMOCTB CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX TEI OT
BEJIMYMHBI 32PSJIOB U PACCTOSIHUSL MEXKTY TEIaMH )
Onekrpuyeckoe moJie. Hanpsok€HHOCTD AIIEKTPUYECKOTO

7.3 noyia. [lpyHIMIT CynmepHo3uIUK SIEKTPUUECKUX TOoJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snekTpuueckux 3apsioB. JIeMEHTapHbIN

7.4 anekTpuueckuil 3apsa. Crpoenue atoma. [IpoBogHuku u
TVDIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO0 3apsiaa

76 DNEeKTpUYECKUN TOK. Vcenosus CYLIECTBOBaHUS
3IEKTPUUECKOTO TOKA. ICTOUHUKHU MOCTOSIHHOTO TOKa

77 JleficTBUSI PIEKTPUUECKOr0 TOKA (TEIIOBOE, XUMUYECKOE,

mar HI/ITHOe). 3JICKTpI/I‘{eCKHﬁ TOK B X XKMAKOCTAX U ra3dax




Onexkrpuueckas uenb. Cuia ToOKa. DJIEKTPUUYECKOE

7.8
HaIpsKEHUE

79 ConpoTHuBieHUE MPOBOJHUKA. Y IEIHHOE COIPOTHUBIICHHUE
BCIECTBA

7.10 3akon Oma Jyist y4acTka 1enu

711 [TocnenoBarenbHOoe UM MapajuIeIbHOE  COEIUHEHUE
MIPOBOJIHUKOB

712 PaGota ¥ MOUIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

713 DNEeKTpUYECKUEe TN M TMOTPEOMTENH DICKTPHUSCKON
sHepruu B ObITy. KopoTkoe 3ambikaHme

714 ITocTossHHBIE MarauThl. B3amMojencTBHe NOCTOSHHBIX
MAarsyuToB

715 MarautHoe moJie. MarmutHoe mosie 3eMJIM U €ro
3HAYCHUE NI KU3HU Ha 3emiie

716 OneiT Opcrena. MarHuTHOE TOJIE HJIEKTPUYECKOTO TOKA.
[IpuMeHenue >eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TMOJ HAa TPOBOJAHUK C TOKOM.

717 SHGKTpO)IBI/IFaTeJ'IBv MIOCTOSIHHOTO TOKa. HCPOHBSOB&HHG
AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOWMCTBAX M Ha
TPaHCTIOPTE

718 OmnbiTel  Dapanes. SIBieHre  AIEKTPOMArHUTHOM
naaykuuu. [Ipasuno Jlenna
OnekrporeHeparop. CriocoObl MOydeHHsI AIEKTPUIECKOI

7.19 SHEPTHH.  ODJIEKTPOCTAHIIMM  HAa  BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTHH
[IpakTrueckue paboOTHI:
OMBITHI 110 HAOFOACHHIO AJICKTPU3AIUN TEJ HHAYKIIUECH 1
MIPU CONMPUKOCHOBECHHH.
HccnenoBanue JEHCTBUSL  DIIGKTPUYECKOTO TIONSA  Ha
MIPOBOJTHUKH U TUDJICKTPUKH.
COopka ® mpoBepka pabOTHI JIIEKTPUUECKOW IICTH
IMOCTOSTHHOTO TOKa.
W3mepenue u perynupoBaHue CUIIbI TOKA.
N3mepenue u peryinupoBaHue HAMIPSKEHHUSL.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYILETO uepe3

720 PE3UCTOP, OT CONMPOTUBIICHUSI PE3UCTOPA W HAIPSHKCHUS

Ha pEe3UCTOpE.
OnblITH, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTh
JIEKTPUYECKOTO COMPOTHUBIEHHUS MPOBOJHHKA OT €ro
JUIMHBI, TUIOIA/IM TIONEPEYHOTO CeYEeHUsI M MaTepuara.

IIpoBepka mpaBuiia CIOXKEHUS  HANpsHDKEHUH  MpH
[OCJIeIOBATEIbHOM  COEMHEHHM [JBYX PpE3UCTOPOB.
IIpoBepka mpaBuia Juis CHUJIBI TOKa NpPU MapauIeIbHOM
coequHeHuu  pesuctopoB.  OmpeneneHue  pabOTHI
NIEKTPUYECKOTO  TOKa, HAYIIEro 4Yepe3  Pe3UcTop.
OmnpeneneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BbIJIeNIIEMOM Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH




CUJIBI TOKA, UAYLIEro Yepes3 JaMIIOUKy, OT HAIPsLKCHUS Ha
Heil. Omnpenenenune KIIJ[ narpeBatens. MccnenoBanue
MAarHuTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOIO IOJIS MOCTOSIHHBIX MAarHUTOB IIPU
ux oObeIMHEHUH U pa3ieneHun. MccienoBanue neiicTBUs
AJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenky. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CWJIBI B3aUMOJCUCTBUS
KAaTyIIKK C TOKOM M MarHura OT CWIBl TOKa U
HallpaBJ€HUs TOKa B Karymke. V3ydeHue neucTBUA
MarHuTHOTO  IOJIsI  HAa  NPOBOJHUK C  TOKOM.

Koncrpynpopanue u N3y4EeHUE paboThI
3IIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOIBUTATEIBHOMN YCTaHOBKH. O1BITEI o

HCCICI0OBAaHUIO SBJICHHA BHCKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHHUSI U HaIlrpaBJICHUA
WHAYKIITMOHHOTO TOKa

7.21

duszndeckue SBICHUS B TMPUPOJEC: IJIEKTPUUECKHE
SIBJICHUA B aTMOC(bepe, QJICKTPUYECCTBO KHBBIX
OpraHW3MOB, MarHUTHOE TIOJIe 3eMJTH, JPEi IOITFOCOB,
POJIb MAaroHuTHOT'O IOJIA JIA XU3HU Ha 3eMJ'Ie, MOJIAPHOC
CUsSHUC

1.22

TexHn4ecKre yCTpPOMCTBA: 3JIEKTPOCKOIN, AaAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETYMK DJICKTPHUUYECKOM DHEPruw,
UIEKTPOOCBETUTENIbHBIE ~ IPUOOpPBI,  HAarpeBaTelIbHbIE
AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUUECKHE
IPEIOXPAHUTEIN, DIIEKTPOMATHUT, DIIEKTPOJBUTATEIb
IOCTOSIHHOTO TOKa, TEHEPATOP MOCTOSHHOTO TOKA




INPOBEPAEMBIE HA OID 110 ®U3UKE TPEBOBAHUSA K PE3YJIBbBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIbLHOWU ITPOTPAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUS

I[IpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOI 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOIO 00111er0o
o0pa3zoBanusi Ha ocHoBe ®I'OC

[Nonnmanue ponu (GpU3NKK B HAyYHOH KapTUHE MUPA; CHOPMUPOBAHHOCTH 0OA30BBIX
MPEACTABICHUN O 3aKOHOMEPHOM CBSI3M M IO3HAaBAEMOCTH SIBJICHHU INPUPOIBI, O
POJM dKCIEpUMEHTa B (PHU3HMKE, O CUCTEMOOOpasyomeil poiu (pU3NKH B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHiA, 00 3BONIONHMH (PU3NIECKUX 3HAHUHA U
HX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOW KAPTUHE MUPA, O BKJIAJIE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB
OKPYXKAIOIIEr0 MUPA, pa3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHMs O BHJAAX MarepuM (BEIIECTBO M II0Jie), O JIBIKEHUM Kak crocole
CYLIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOEHUS BEIECTBA, O
¢u3nuecKol  CyIIHOCTH  SIBJEHUM  OpUpPOJbl  (MEXaHMYECKHUX,  TEIUIOBBIX,
AIIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3IU4aTh SBJIEHUS MO OMHCAHHUIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
¢buznueckoe sBIIEHNE; YMEHHE PACIIO3HABATH MPOSIBICHUE M3YyYEHHBIX (PU3MUECKUX
SIBJIGHUH B OKPY>KaIOLEM MUPE, BbIIETAS UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK)

Branenne ocHOBaMU MOHSTHIHOTO ammapara ¥ CUMBOJIMYECKOTO SI3bIKA (DPU3UKH H
WCTIONb30BAHUE WX JJIsl DPEIICHHs YYeOHBIX 3a7a4; YMEHHE XapaKTEepPHU30BaTh
CBOMCTBa Tell, (pu3nyUecKue SBICHUS U MPOIIECChl, UCTOb3ysd (yHIaMEHTAIbHbBIE U
SMIIUPUYECKUE 3aKOHBI

VMenune onmchIBaTh HN3YUYCHHEBIC CBOMCTBA Tel H (bnanecm/le SABJICHUS, UCIIOJIb3Yys
(1)I/I3I/ILICCKI/IC BCJIIMYHHBI

Bnagenue ocHOBaMu METOJIOB HAy4yHOTO MO3HAHUS C YYETOM COOJNIOEHUS MPaBUI
0e30macHOTO Tpyaa: HaOMoAeHne (PU3NIECKUX SIBJICHHM:

YMEHHE CaMOCTOSITEIbHO COOHMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W3 JaHHOTO
Habopa 000pyAOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ OMbITa U 3allMCBIBATH €0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIL;

MIPOBEJICHUE MPSIMBbIX M KOCBEHHBIX HM3MEPEHUN (DU3MUECKHUX BEIUYUH: yMEHHE
IUIAHUPOBATh ~ M3MEPEHHUS, CaMOCTOSITENIbHO  cOOMpaTh  AIKCIEPUMEHTAIbHYIO
YCTaHOBKY MO MHCTPYKLHWH, BBIYUCIATH 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATH
MOJIyYeHHBIE PE3yJbTaThl C Y4ETOM 3alaHHOM TOTPEIIHOCTH PE3YyJIbTaTOB
HU3MEPEHHUI;

MIPOBEJICHUE HECJTIOKHBIX OSKCIIEPUMEHTANIBHBIX HCCIEA0BAHUN; CAMOCTOSTEIHHO
coOuparh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M NPOBOJAUTH HCCIEAOBAHUE IO
WHCTPYKIUU, IPEICTABIATD MOyYEHHBIE 3aBUCUMOCTH (DU3MUYECKUX BETMYHH B BUJIC
Tabnui 1 rpaduKOB, YYUTHIBATh MOTPEIIHOCTH, J€JaTh BHIBOJBI MO pPE3yibTaTaM
HCCIIEeIOBAaHUS

Ilonumanue XapaKTEPHBIX CBOMCTB q)HSH‘leCKI/IX MoAeaen (MaTepI/IaJ'ILHaSI TOYKa,
a0COJIIOTHO TBépI[OC TCJI0, MOACIIN CTPOCHUA T'a30B, JKUIKOCTEN H TBépI[BIX TCII,
IUIaHETapHAasA MOJCIIL aTOMd, HYKJIIOHHasgs MOJCIIb AaTOMHOI'O smpa) U YMCHHC
MPUMCHSATH UX JUIA O0OBSICHEHHS (1)I/I3I/I‘ICCKI/IX IMponeCCOB

YMenue oOBICHATH CI)I/I3I/I‘leCKI/IC nmponeccol 1 CBOMCTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTC CI/ITyaL[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B YACTHOCTHU,
BBIABJIATE NMPHUYUHHO-CJICACTBCHHLIC CBA3U W CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBA (I)I/ISI/ILICCKI/IX SIBHCHI/Iﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBbI, 3dKOHOMCPHOCTHU




1 MOJCIIN

YMmenue pemiath pacu€éTHble 3a1a4n (Ha 0a3e 2 — 3 ypaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U
dbopMyIbl, CBs3bIBaONME (DU3UYECKUE BEITUYMHBI, B YAaCTHOCTH, 3allMCHIBATH
KpaTKOe YCJIOBHUE 3aJ]aud, BBISBISATH HEJOCTAIOIIUE IAHHBIC, BHIOMPATh 3aKOHBI H
dbopMyIbl, HEOOXOAMMBIE IS €€ PEIICHHS, WCIO0JIb30BAaTh CIPABOYHBIC JAaHHBIC,
MPOBOJUTHh PACUETHl W OIEHUBATh PEATUCTUYHOCTH TOJYYCHHOTO 3HAYCHUS
(U3HYECKON BEIIMYUHBI, YMCHHE OINPEICISITh PAa3MEPHOCTh (PU3HUECKOUN BEIIMYMHBI,
TOJTYYCHHOM TIPU PEIICHUH 3aa4H

YMeHHe XapakTepu30BaThb IPUHLMUIIBI ACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qrcie OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX TEXHOJIOTHYECKHX MPOIIECCOB MO UX
OTMCAHHUIO, UCIIOJIb3YSl 3HAHMSI O CBOMCTBaX (PU3MUECKUX SBJICHUI M HEOOXOAUMBbIE
(uznyecKkue 3aKOHOMEPHOCTH

10

VYMeHre UCIoIL30BaTh 3HAHUS O (1)I/ISI/I‘IGCKI/IX SABJICHUAX B HOBCC}IHCBHOﬁ KU3HU TJI1
obecrieueHuss 0€30MacHOCTH IMpH OOpamieHuH ¢ OBITOBBIMH INpUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpAaHEHUS 3J0pOBbS U COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TOBEACHHUSI B OKpYXKaloIlel cpene; MOHMMaHHWE HEOOXOIMMOCTH
IIPUMCHCHUSA JIOCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I nu TEXHOJIOTHI JIIsL palrOHAJIBHOTO
MTPUPOIOTIOITE30BAHHS

11

OneIT mouCKa, NpeoOpa3oBaHUS U MpeAcTaBiieHus HHopManuu (HU3NYIECKOTro
COJIEpKaHUS C UCIIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA,
YMEHHE OIICHMBAaTh JIOCTOBEPHOCTh TMOJYYEHHOH WHPOpPMAMM HA OCHOBE
UMEIOIINXCS 3HAHUH W JIOTIOJIHUTEIHHBIX UCTOYHUKOB; YMEHHUE HCIOJB30BaTh NPH
BBITIOJIHEHUHM Y4eOHBIX 3aJaHUi Hay4YHO-TIOMYJSPHYIO JHUTEpaTypy (HU3HUecKoro
COJIep’KaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTd HHTepHeT; BiajaeHHe
0a30BBIMU HaBBIKaMU TIpeoOpazoBaHusi HHMOOPMAIIMU U3 OJTHON 3HAKOBOM CHCTEMBI B
IpYrylo; yMEHHe co37aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE MH(OpPMAIIMU U3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHb JJIEMEHTOB COIEPXAHHWSA, NPOBEPAEMbBIX HA OI'D MO
PU3UKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

MEXAHUWYECKUE SABJIEHUA

11

Mexannueckoe nBuxkeHue. MarepuanbHast Touka. Cucrema orcyéra. OTHOCHUTEIBHOCTH
JBHYKECHHUS

1.2

PaBHoMepHOE U HepaBHOMepHOe JBuxkeHHE. CpenHsis ckopocTb. Dopmyna i BBIUMCICHUS
cpeaneit ckopoctu: V = S/t

1.3

PaBHOMEpHOE mNpsSMOJMHEIHOE NBM)XEHHE. 3aBUCHUMOCTh KOOPJMHATHI Tejla OT BPEMEHHU B
Clly4ae paBHOMEPHOTO MPSIMOJUHENHOTO JIBUXKEHUS:

(1) =x,+vt

I'paduku 3aBUCHMOCTH OT BpEMEHU Ui MPOEKIUU CKOPOCTH, MPOEKIUU MEepEeMEIEeHus, MyTH,
KOOPAMHATHI TP PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKEHUHU

1.4

3aBHCHMOCTH KOOpAWHATBI TCJIa OT BPEMCHU B CJIyda€ PaBHOYCKOPCHHOI'O pr[MOJ'IPIHCfIHOFO
JABUMKCHUA:

-S‘x':.{:l = .1-'.|;|: #* f_ax *

[ 3] By

@opMynbl JUIsl TPOEKUMU IEPEMEIIEHUs, MPOECKIUN CKOPOCTH W TNPOEKIHH YCKOPEHUS IpHU
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKECHUM:

;2
s, (D =y,, -t+a,- 7

U.\'(f) =Up, +a, £,

a.(f)=canst,

5 5

e 2 _ 4
Uiy Uiy “y Sy

I'paduku 3aBUCMMOCTH OT BpEMEHU JJISl MPOCKIUH YCKOPEHUS, MPOEKIIUH CKOPOCTH, MPOEKIINH
MepeMelleHus, KOOPAUHATHI IPH PAaBHOYCKOPEHHOM HPSIMOJIMHEWHOM JIBHKEHUU

1.5

CBoOonnoe manenue. dopmynbl, OMHCHIBaIOIIUME CBOOOJHOE MaJCHUE Tela IO BEPTHKAIH
(IBWXKEHHUE Tesa BHU3 WM BBEPX OTHOCHUTEIBHO MOBEpXHOCTU 3emin). ['paduku 3aBUcHMOCTH
OT BPEMEHHU Ui MPOEKIMH YCKOPEHHUS, MPOEKIMU CKOPOCTH U KOOPAWHATHI MpPU CBOOOTHOM
MaJeHUH Teja M0 BEPTUKAIU

1.6

CKOpOCTL PAaBHOMEPHOI'O ABWXXCHUSA TECJIa IO OKPYKHOCTH. HanpaBneHHe CKOPOCTH.
(DOpMYJ'Ia JUISL BBIYUCIICHUA CKOPOCTHU YC€PE3 paanyC OKPYKHOCTHU U IICPUO O6paIJ_IeHI/I}IZ
b= iMR
T

HeHTpOCTpeMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/IC HOECHTPOCTPEMUTECIILHOT'O YCKOpPCHUA.
q)OpMy.]'Ia JUIsL BBIYUCIICHUS YCKOPCHUS:

cDOIZ)MyJ'IEl, CBA3bIBAIOIIAd NMEpUOA U 4aCTOTY 06pa1ueHI/151:

V= ?




1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:
_m
V

1.8

Cuna — BektopHas pu3ndeckas penndarHa. CII0KEeHUE CHIT

1.9

SBnenue nnepuuu. [lepssoiii 3akoH HproToHa

1.10

Bropoi1 3akon HeroToHa:
F=m-a

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEUCTBYIOLIEH Ha TEJIO
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Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fyy=-F

1.12

TpeHI/Ie IMIOKOSA U TPCHUC CKOJIBXKCHUA. d)opMyna AJId BBIYMUCICHUA MOIAYJA CHWIIBI TPCHHUA
CKOJIbXXCHHUA

szp-;"-f

1.13

Hedbopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH ynpyroi nedopmaiuu (3akoH
I'yka):
F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -,
F=¢g.—1 2

R
Cuna 1sprecTu. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

dopmyrna JUTsl BBIYUCICHUS CUJIBI TSDKECTH BOIM3H MoBepxHOoCcTH 3emiu: F = mg.
JiBmxenue manet Bokpyr Connna. [lepBas kocmudeckas ckopoctb. HeBecomocTts u
Meperpy3Ku

1.15

Nmnynsc Tena — BekTopHas puznyecKkas BeIHurHa.
D=mi

I/IMHy.]'ILC cucTeMsbl Tei1. I3MeHeHue HNMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3akoH COXpaHCHU UMITYJIbCA IS 3aMKHYTOI>'I CHUCTEMBI TCII:
p=nyUy +im, U, =const

PeakTuBHOE ABIKEHHE

1.17

Mexanunueckas padota. @opmyrna a1t BBIYMCICHUS! PaOOThI CHIIBIL:

A=Fsoosc

MexaHu4decKkass MOIITHOCTb:




4 —

Kunernueckas n NMOTCHUMAJIbHAA SHCPIU. CDopMyna JJIs1 BBIYUCIICHUA KHHETHYECKOM OHCPruu:

HE)E
E, =——
2
Teopema o kuHeTHUECKOU d3HEprun. Popmyrna I BIYUCICHUS NOTCHIMAIBHONW YHEPTUH TEIa,
1.18 MIOTHSITOTO
Haj 3eMIE:
E,=m gh
Mexanuueckast SHEPTHUs:
E=E;.+E p
1.19 . .
3aKoH COXpaHEHUsI MEXaHHUeCKOH sHeprun. @opmyra JiIs 3aKOHA COXPaHEHUSI MEXaHUYEeCKOU
SHEPTHUH B OTCYTCTBHUE CUJI TpeHust: E = const.
[IpeBpaiieHue MeXaHU4YECKOW SHEPrUU NMPU HATMYUU CUJIBI TPEHHUS.
[IpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiibl: M - F.
VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 . .
[TonsmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= _“honesnan
Aaarpaqem.v{
JlaBnenue TBEpAOrO TeENA.
@opmyna s BBIYUCIICHMS JABJICHUS TBEPAOTO Tena:
_F
Pe3
191 JlaBnenue raza. ATMmocdepHoOe 1aBlIeHUE.
' I'mapocTaTuyeckoe naBiieHUE BHYTPH JKHIKOCTH.
@opmyina sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIAKOCTH:
P=pgh+Dom,
1.22 3akoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna Uisl ONPENEICHNs BBITAIKUBAIOIIEH CHIIBL, JEMCTBYIOLIEH Ha TeEIo,
MOTPYKEHHOE B KUAKOCTb WU Ias:
1.23 —
Fag =PEV
Ycnosue naBanus Tena. [InaBanue cyioB U BO3yXOIUIaBaHHUE
1.24 Mexanuueckue KosebaHus. AMIUIMTYJAa, TMepuoA M yactora Konebanuil. dopmyina,

CBA3bIBAOMIAA 4aCTOTY U ICPUOJ KOJICOaHHUI:




1.25

Maremaruueckuii M MNpYKMHHbIH MasTHUKH. llpeBpaiieHue sHepruM mOpuU KoJieOaTeIbHOM
JBUKCHUH

1.26

3aryxaromue KojeOanus. BoiHykaeHHsle konebanus. Pezonanc

1.27

Mexannyeckre BOJIHEL HpOI[OJIBHBIe N TIOIICPCUHBIC BOJIHBIL. I[JII/IHa BOJIHBI H CKOPOCTb
pacnpoCTpaHeHHs BOJIHBI:

L=v-T

1.28

3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha TIpaHULE JBYX Cpel.
WNHudpa3Byk u yiabTpa3Byk

1.29

Ilpakmuueckue pabomol

N3mepenue cpeaHedl IUIOTHOCTH BEHIECTBA; apPXMMEIOBOM CHIIBI; KECTKOCTH TMPYKHUHBI;
KO3 uImeHTa TPEeHHs] CKOJIbKEHHs; paOOThl CHUJIbI TPEHHUS, CWJIbl YIPYrOCTH; CpeaHel
CKOPOCTH JIBM)KEHHUSI OpycKa MO0 HaKJIOHHOM IJIOCKOCTH; YCKOpEHUs: Opycka MpH JBUKEHUU IO
HaKJIOHHOM TIJIOCKOCTH;, YaCTOTHI U TIEPHO/Ia KOJICOAaHHI MAaTEMAaTHIECKOTO MAaITHUKA; YaCTOTHI U
nepuojia KoyiebaHuil MpyKUHHOTO MasiTHUKA; MOMEHTa CUJIbI, JEHCTBYIOIIETO Ha pblyar; paboThbl
CWJIBl YIOPYTOCTH TIPU TOABEME Tpy3a C TOMOIILI0 HETOJBIKHOTO OJIOKa; pabOTHI CHIIBI
YOPYTOCTH MPH MOABbEME TPy3a C TIOMOIIBIO MTOJBMKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YACTH Teja M OT
IINIOTHOCTH XKHUJAIKOCTHU, HEC3aBUCHMOCTH BBITaHKHBaIOIHeﬁ CHJIBI OT MAcCChI TE€J1a, CHJIbI TpeHI/ISI
CKOJIBXKEHUSI OT CHJIBI HOPMAJbHOTO JaBJICHWsI M OT POJia TMOBEPXHOCTH, CHJIBI YIPYTOCTH,
BO3HUKAIOIICH B TPYXHHE, OT CTENEHU aedopmaiuu MpYyKHHBI, YCKOpEHUsS OpycKa OT yria
HaKJIOHA HaIpaBJIsIoNIEH; TTepro/ia (4acTOThl) KOJIeOaHW HUTSIHOTO MasTHHKA OT JUTMHBI HUTH;
nepuoga KoJeOaHW MPY)KMHHOTO MAasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH TPYKHUHBI;
Hccae0BaHUE HE3aBUCUMOCTH TIepHoJa KojieOaHW HHUTSHOTO MasTHUKA OT MAacChl Tpy3a.
[TpoBepka ycimoBHsi paBHOBECHS phluara

1.30

Dusuveckue sA61eHUS 8 npupode: IIPUMEPLI IBUXKCHUA C PAa3JIMYHBIMHU CKOPOCTSAMH B JKHUBOH M
HEKHBOM mpupoae, HCI;'ICTBHG CUJibl TPEHUA B IMNPUPOAC MW TEXHUKEC, IMPUIUMBBI U OTJIHMBBI,
JABHKCHUC IIJIAHCT Conxeunon CUCTEMBI, PCAKTUBHOC IBHMXXCHUC KUBBIX OPraHW3MOB, pblYyaru B
TCJIC 4YCJIIOBCKA, BJIHNAHHC aTMOC(bCpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, ILJIaBaHHUEC pBI6,
BOCIIPUATUE 3BYKOB )XKUBOTHBIMH, 3EMJICTPSACCHUC, ceiicMUYecKue BOJIHBI, IYHAMH, 3XO
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Texunuueckue ycmpoticmea: CIAJOMETP, NAaTUUKH TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHHS,
JMHAMOMETp, TOJIIMITHUKK, PAKEThl, PblYar, MOJBMKHBIA M HEMOJIBWKHBIA OJOKU, HAKIOHHAS
IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY, COOOIIAIOIIMECS COCY/Ibl, YCTPOICTBO BOJIOMPOBO/IA,
TUIPABIMYECKUN TpEecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9X0JIOT, UCTIOJIb30BaHUE YIBTPA3BYKa B OBITY U TEXHUKE

TEIIIOBBIE ABJIEHWA

2.1

OCHOBHBIC TIOJIOKECHHUS MOJICKYJIHpHO'KI/IHeTH‘leCKOﬁ TCOpUHU CTPOCHHUSA BCHICCTBA. Moaenu
TBépﬂOFO, KUJIKOIo MU ra3006pa3H0r0 COCTOSIHUM BeEIIIECTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie u aMop(bHHe
TCIIa

2.2

JIBikeHue dacTull BemecTBa. CBSA3b CKOPOCTH JABIKEHMsSI YacTHIl C TEeMIIEpaTypou.
BbpoyHoBckoe nBuxenue, muddysus

2.3

CMauuBaHue U KalmWJUJISIPHBIC ABJICHUA

2.4

TemnnoBoe paciupCHUC U CIKATHUC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss sHeprus. PaboTa u Tersonepesada Kak crnocoObl K3MEHEHUs1 BHYTPEHHEH SHepruu

2.7

Bugst TCIJIonepeaavu: TCIrjIOMpPOBOJHOCTb, KOHBCKIUS, U3JTYUCHUC




HarpeBanue u oxnaxaenue teia. KoamuecTBo TeIioTel. Y 1eiibHas TEINIOEMKOCTb:

2.8 O=cml(t,—1,)
3aKoH COXpaHEHHs SHEPTHH B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIUIOBOTO OasiaHca:
2.9 O +0,+..=0
Hcnapenne u KoHueHcauus. l3MeHeHHE BHYTPEHHEM SHEPrMM B IPOLECCE HCIAPEHUS U
2.10 KoHAeHcanuu. Kunenue sxuakoctu. Y aeiapHas Teriora mapooodpasosanus: L = Q/m
211 BraxxnocTts Bo3yxa
[InaBnenue wu kpucraumzanus. V3mMeHeHWe BHYTPEHHEH OSHEpPrUM TpH IUIABJICHUU U
KpHUCTAJUIM3ALMU. Y JeIbHas TeTUI0TAa IUIABIEHUSA:
2.12 2 0
m
213 BHyTpeHHsIsS SHEPTHsI CrOpaHus TOTUTHBA. Y AebHAs TEIUIOTa CropaHust TorkBa: q = Q/m
2.14 [Tpunnuns! padotsl TemnoBbix aurareneii. KI1J[ rermosoro asurarens
IIpakxmuueckue pabomoi
N3mepenue ynenbHOM TEIUVIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJWYECTBA TEIUIOTHI,
MOJTYYCHHOTO BOJIOW KOMHATHOW TeMmIiepaTypbl (MKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIICH
2.15 HarpeTbld HWINHJP; KOJIMYECTBA TEIVIOThI, OTJAHHOTO HArPETHIM LIUIMHAPOM, TOCIIE OIyCKaHUs
€ro B BOJly KOMHAaTHOM TeMIIEpaTypbl; OTHOCUTEIbHOMN BJIAJKHOCTH BO3AYXa; YAEIbHOW TEIUIOTHI
IJIaBjeHus Jbjaa. MccnenoBaHne M3MEHEHHMs TEMIIEpATypbl BOJBI MPU PA3JIMYHBIX YCIOBUSX;
SIBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsiueii BOJIbl; MPOIlecca CIIapeHUs
Qu3suueckue s6NeHUss 8 Nnpupode: TOBEPXHOCTHOE HATSHKEHHE U KANWJULSIPHBIC SIBIICHUS B
2.16 MpHUPOJIe, KPUCTAILIBI B MpHUpoe, uzinydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHUE POCHI, TYMaHa, UHEsl, CHETa
Texnuueckue ycmpoticmea: KaWUISPbl, MPUMEPHl UCHOJIb30BAHUS KPHUCTAIIOB, KUIAKOCTHBIN
2.17 TEPMOMETp, JAaTYUK TEMIEpaTypbl, TEPMOC, CHCTEMAa OTOIUIEHUS JIOMOB, THIPOMETPHI,
TICUXPOMETP, MapoBasi TypOUHA, IBUTATEJIb BHYTPEHHETO CTOPaHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHNW A
3.1 Onektpusanus Ten. /[Ba Buia 3JeKTpUUYECKUX 3apsiioB
3.2 B3anmoeiictBue 3apspkeHHbIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHUs AMEKTPUUECKOTro 3apsiaa
34 Onektpuueckoe mnoje. Hampsok€HHOCTh anekTpuueckoro moid. llpuHumn cynepno3unuu
' ANEKTPUYECKHX TMOoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apanoB. [[eficTBrE 31EKTPUUECKOTO OISl HA SJIEKTPUUYECKUE 3apsibl.
' [IpoBOAHUKY U AUDIEKTPUKH
[TocTosiHHBIM 3nekTpuyecKkuid TOK. [leficTBus anexkTpuyeckoro Toka. Cuna Toka. Hanpspkenue.
I =q/t,U=A/
3_6 q 1 q
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE AIEKTPUUECKOE COMTPOTHUBIICHHE:
3.7 R =pl/S




3akon Oma Juist yuactka snekrpuueckon memu: | = U/R

3.8
[locnenoBarenpHOE COEMHEHNE IPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO COMPOTHUBIICHHUSA:
U =UyI=1I+I; szﬁ.
CMmenranHblie COSAMHEHUS TPOBOTHUKOB
310 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarHuTHoe noJje npsiMoro NpoOBOJAHUKA ¢ TOKOM. JIMHUM MarHUTHOW MHIYKIIUU
3.13 MarHuTHO€ T10JIe TIOCTOSIHHOTO MarHuTa. B3anmo ieiicTBre OCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHWTHOTO TOJIsSI HA POBOJHUK C TOKOM
3.15 OnbiTel Dapajes. SABieHue >eKTpoMarauTHoM nHaAyKuu. [Ipasuso Jlenna
IIpakmuueckue pabomoi
N3MepeHne 3IeKTpUYECKOTO CONPOTUBICHHUS PE3UCTOPA; MOIIMHOCTH DJIEKTPUYECKOTO TOKa;
paboThI IEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIbI  TOKA, BO3HUKAIOLIETO B IPOBOJHUKE (PE3UCTOPHI,
3.16 JIaMITOYKa), OT HAMpsDKEHUS Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTH COTPOTHUBIICHUS OT JUTHHBI
IIPOBOJIHUKA, IJIOIIAIN €r0 ONEPEYHOTO CEYEHUS U YIIbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBwiia A SJIEKTPUYECKOIO HANpPSDKEHUS MPU IOCIENOBATEIIBHOM COEIUHEHUU
IIPOBOJIHUKOB; MpaBWia s CHUJIbl 3JIEKTPUYECKOI'O TOKA IPU MapauIeIbHOM COEIUHEHUU
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Dusuueckue sa61eHUs 6 npupooe: FIEKTPUUECKUE SBICHUS B aTMOCc(epe, HIEKTPUYECTBO KHUBbBIX
3.17 OpPraHu3MOB, MarHUTHOE T0J€ 3eMJId, Jpeiid MOI0COB, POJb MATHUTHOIO IOJIA JJIS )KU3HU Ha
3emiie, NOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIepMETp, BOJBTIMETpP, peocTaT, CUETUYUK
318 JIEKTPUUYECKON SHEPTUH, JEKTPOOCBETUTENIbHBIE PUOOPBI, HArpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepsl), IEKTPUUYECKUE MTPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOIBUraTeNb HOCTOSIHHOTO
TOKa, TeHEePATOp MOCTOSIHHOI'O TOKa
3.19 DnekTpoMarHuTHbIe BoJIHBL. [1IKkaa 37eKTpOMarHUTHBIX BOJIH
3.20 JlydeBas mojienb cBeTa. IlpsMoiinHeliHoe pacripocTpaHeHHe CBEeTa
3.21 3aKkoH oTpaxeHus cera. [1nockoe 3epkaio
3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xon nyueii B tuaze. PokycHoe paccTosiHue JiH3bL. OnTrdeckas cuia tun3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npudopsl
Ilpakmuyeckue pabomol
##HPar##l13mMepenie  ONTUYECKON cuibl coOuparomieid JHH3bI;, (OKYCHOTO PAacCTOSIHUS
3.26 coOuparomield JUH3bl (10 CBOMCTBY paBeHCTBAa pa3MEepoOB NpeAMeTa U H300pa)keHHs, Korja

MpeIMEeT PACIOIOKEH B IBOMHOM (hOKyce), IToKa3aTels MPeIoMIIEHHUS CTEeKIIa.
###Par###lccnenoBanue CBOWCTBA M300pa)KeHMsI, MOJYYEHHOTO C TOMOIIBIO coOuparomei




JIMH3BbI, HW3MCHCHHA q)OKYCHOI‘O pacCcTosaHud OBYX CJIIOKCHHBIX JIMH3; 3aBHCHUMOCTH YIJiad
MPCIOMIICHHUA CBETOBOTO Jiy4dad OT yrjia MaJCHud Ha I'paHULC «KBO3AYX — CTCKIIO»

Dusuueckue sA61eHUS 8 npupode.‘ 3aTMCHHUA COHHHa u .HyHbI, OBCTa TCJI, OIITUYCCKUC SABJICHHUA B

3.27
atMocdepe (uBet Heba, pedpakius, paayra, MUPax)

3.28 Texnuyeckue ycmpoticmea. OYKH, IEPUCKOII, POTOAIIIAPAT, ONTHUYECKAE CBETOBO,IBI

4 KBAHTOBGIE SBJIEHUA

4.1 PamnoaktuBHOCTE. Anb(a-, 6eta-, ramMa-u3nydeHus. Peakiyn anbga-u OeTa-pacnaaa

4.2 OmnpiTel Pesepdopna mo paccesnuto anbha-vactui. [InanerapHas Moens aToma

4.3 CocraB atomHOrO sigpa. M30TomBI

4.4 [Tepuon nmonmypacmnana aTOMHBIX SIAED

4.5 SnepHble peakiyu. 3aKOHbI COXpaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
DQusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIH PaJHOAKTUBHBIA ()OH, KOCMHYECKHE JIy4H,

4.6 paIMoOaKTUBHOE W3JTydeHHE NMPUPOTHBIX MHUHEPAJIOB, JIEHCTBHE PAJMOAKTUBHBIX M3IYYCHUH Ha
OpraHu3M 4YeJoBeKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHIUBUAYaJIbHBIA IO3MMETp, Kamepa BuibcoHa,

AJIepHasi JHEPreTUKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOILIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YUEHUKA
®dusuka, § knacc (6a3zosslil ypoBens) // [leppikun .M., UBano A.. AO «M3narenscTBO
[Ipocsemenney, 2023 r.
METOANYECKHUE MATEPHUAJIbBI JIJISA YYUTEJIA
Kupuk JI.A., ®usnka-8, caMoCTOATENbHBIE U KOHTPOJIbHBIE paboThl. — M: «Wnekcay», 2014 r.
MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETH UHTEPHET
8 KJIIACC
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