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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (usuke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJICHA
Ha OCHOBE IOJIOKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBatenbHON mporpammel, npeacrasieHHbx B DI'OC 00O, a taxxke ¢
yaétoM (pemepanpHOM pabouel mporpaMMbl BocnuTanus u KoHmenmuu mpernogaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIUMXCS U OPraHU3alUI0 U3YYeHUS! (PU3MKU
Ha JIeSITEIbHOCTHOM OCHOBE. B mporpamme mo (pU3MKE Y4YWUTHIBAIOTCS BO3MOXXHOCTH
yaeOHOTO mpenMera B peanusammu TpeboBanmii PI'OC OOO Kk mMmIaHUPYEMBIM
JUYHOCTHBIM M METAaNpeIMETHBIM pPe3yJibTaTaM OOYy4YeHHUs, a TakKe MEXIPEeIMETHbIC
CBSI3M E€CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHUs.

[Iporpamma no (u3MKe yCTaHABIMBAET paclpeeieHrue y4eOHOro maTepuana 1o
rogaM oOyueHus (MO Kiaccam), MOpeiaraerT MNPUMEPHYI IOCIEI0BATEIbHOCTh
M3Y4YCHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ UENbIO0 OKa3aHUS METOAMYECKON MOMOLIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®uznka SBISETCS CHUCTEMOOOPA3YIOIIUM [l €CTECTBEHHOHAYUYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHEH, Ouoorueit, actpoHomuew u (usmveckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpa, NpeNocTaBisieT HaubOosee sCHbIe
oOpa3lbl MPUMEHEHUsT HAyYHOrO METOoJa IO3HAaHMs, TO €CTh crnocoda MOJy4YeHHs
JOCTOBEPHBIX 3HAHUN O MUPE.

Onmna w3 raaBHBIX 3a7a4  (U3UYECKOrO OOpa3oBaHHMS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOU TI'pPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢us3nku Ha 0a30BOM ypOBHE NIpEINoiaraeT OBIaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCT:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIb30BAaTh HAy4YHBIE JI0OKA3aTelIbCTBa
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu nzydyenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konnenmuu mnpenonaBanus ydeOHOro mpeamera «Dusmka» B 00pa3oBaTEIBHBIX
Opra”u3ausax Poccuiickon Oenepauuu, peannu3yroLmx OCHOBHbBIC
oO1eo0Opa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemenuem  Koseruu



MunucrtepcTBa npocBenienus Poccuiickoit @enepamnun (mpoToko oT 3 mekadbps 2019
r. Ne [IK4BH).

ey u3yyenus pusukm:
npuoOpeTeHNe MHTEpeca U CTPEMIICHHs OO0y4arouMxcsd K HaydHOMY H3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUN O HAydHOM METOJAE TO3HaHWS U (POPMHUPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBICHUSIM;
(opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3Y4YEHHs] OCHOB
CTpOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;
(opMupoBaHHE TPEACTaBICHUA O poind (U3UKK JJIs  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieil npodeccrnoHalIbHOI
JESTeIbHOCTH, CBA3AHHOM C (PM3MKOM, MOJArOTOBKA K JaJbHEWIIeMy OOYyYEHHIO B
9TOM HallpaBJICHUH.

JlocTikeHre 3TUX LEeJIed MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIOMINX 3a1a4:

mpuoOpeTeHNUE 3HAHWUN O IHUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHHEe YMEHUW ONHCHIBATH U OOBSICHATH (PU3UYECKHE SBJICHHUS C
HCITOJIH30BAaHNEM TTOTYYCHHBIX 3HAHHA;
OCBOEHHE METOJOB PEIICHHUS MPOCTEUIINX PACUETHBIX 3a/a4 C HCIOJIh30BAaHHEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUM HaOIIOJaTh NPUPOJHBIC SIBICHWS W BBINOJHATH OMBITHI,
nabopaTopHble pabOThl M KCHEPUMEHTAIbHBIE MCCIEAOBAHMS C UCIOJIB30BAHUEM
U3MEPUTEITBLHBIX TPUOOPOB;
OCBOEHHE TPUEMOB pabOThI ¢ MHPOpMaLMEH (PU3MUECKOTO COACPKaHMS, BKIIOUAs
UH(GOPMAITUI0O O COBPEMEHHBIX JOCTHXKCHHUSIX (U3UKH, aHAIN3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;
3HAKOMCTBO €O cdepamMu npodecCuoHanbHON JEATeIbHOCTH, CBSI3aHHBIMH C
(GU3NKON, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
(u3HUeCcKOl HayKH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 waca B Heneni), B 8
Kiacce — 68 yacoB (2 waca B Henmenwo), B 9 kimacce — 102 ygaca (3 ywaca B HEJeNio).

[Ipenyaraemeiii B mporpamme 1o (u3uke mepedeHb TabopaTOPHBIX padoT |

OTBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YYHUTENb JelIaeT BhIOOP MPOBEACHUS
7a00paToOpHbIX pabOT M OMNBITOB C Y4E€TOM MHAMBUIYATbHBIX OCOOCHHOCTEH
00y4Jarommxcsi, CHUCKA DJKCIEPUMEHTAIBHBIX 3aJaHui, MpejjaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COJEP XAHME OBYUYEHUA
8 KUIIACC

Pa3nea 1. TensioBLIe ABJICHHUS.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEILIECTRA.
Macca u pa3mepsl atoMOB U MOJEKyJd. ONbBITh, MOATBEPKAAIONINE OCHOBHbBIC
MOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu  TBEPIOro, >KUAKONO M ra3o00pa3HOrO0 COCTOSIHUWA — BEIIECTBA.
Kpucraminueckue u amopdusie Tena. OObsCHEHHWE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM  MOJEKYISIPHO-KUHETUYECKOM  TEOpHHU.
CmaumnBaHKe U KallWUISIpHBIE siBJICHUS. TemIoBoe pacliupeHue U C:KaTue.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JBUKEHHUS YACTHLL.
Buyrtpennsis sueprus. CriocoObl U3MEHEHUsSI BHYTPEHHEW SHEPTUU: TEIUlonepenaya u
coBepuieHue paboThl. Buael Temmonepemaun: TEMIOMPOBOJHOCTb, KOHBEKIIHUA,
U3IIy4YEHHE.

KonuuectBo TtemnoTel. YjaenbHas TEIUVIOEMKOCTh BelIecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [lmaBineHue u OTBepJeBaHUE
KPUCTAJUIMUYECKUX BEHIECTB. YJenbHas Teriora ruiaBieHus. llapooOpasoBanue u
koHneHcanus. Hcnapenue. Kunenue. VYjaenpHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JaBIICHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Ipuntunel padoTs! TernoBsix asurateneit KI1/1 termoBoro nurarens. TermnoBbie
JIBUTATEU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUS U MPEBPAIlEHUs] PHEPTUH B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

Habmonenue nuddysumn.
HaOnronenue siBjieHni CMauyMBaHUS U KaWUIAPHBIX SIBIICHUM.
HaOntonenue TenioBoro pacuimpeHus Ted.

vk w N

N3MeHeHne naBiaeHUs ra3a IpH H3MEHEHHM O0BbEMAa M HarpeBaHUU WJIU
OXJIAXKICHUH.

[IpaBuna n3MepeHus TemMIiepaTypsl.

Bunsl Tenonepenaum.

OxnaxaeHue TPy COBEPIICHUN PaOOTEHI.

o X N o

HarpeBanue npu coBepiieHuH padOThl BHCITHAMH CHUJIAMHU.
10. CpaBHEHHE TEIJIOEMKOCTEH pa3IUYHbBIX BEIIIECTB.

11. HaGmronenue kumneHus.

12. HabnmroaeHue nmocTosiHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.



Jlabopamopnwie pabomel u onvimol.

1. OmBITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUSI.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJTU caxapa.

3. OnbITel 1O HaOMIOEHUIO TEIUIOBOTO PpACIIUPEHHUs] Ta30B, XKUAKOCTEH H

TBEPJIBIX TEIL.
4. OrmpeneneHue NaBICHUS BO3AyXa B OaJIOHE MIMPHUIIA.
OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro 00bhEMa 1
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka TumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOHMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIEepaTyphl.

7. HabGmiomenve wW3MEHEHWsST BHYTPEHHEH DJHEpruM Tela B PE3yJIbTaTe
Terionepeaayn U padboThl BHELIHUX CHUJL.

8. HccnenoBanue siBJeHUS TEIIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuei
BOJIBL.

9. OmnpeneneHne KOJIUYECTBA TEIJIOTHI, OJYYEHHOIO BOJOW MpHU TEIIO0OOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10. OnpeieNieHne yaeNbHOM TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoliiecca uCrapeHus.

12. OnpeniesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpeneneHue yaenbHON TeIUIOTHI IIABJICHUS JIbJA.

Pa3znen 2. JiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzaums Ten. JIBa poja d3IEKTpUYECKHX 3apsaoB. BzaumopeiicTehe
3apspKeHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTH CUJIbI B3aUMOJACHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEIAMH).

OnekTpuueckoe rmone. HanpsoxkéHHOCTh  dnekTpudeckoro mnojisd. I[IpuHomn
CYNEPHO3ULINU HIIEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenun »snexktpuyeckux 3apsgoB. OJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsl.
Crpoenue atoma. [IpoBOOHUKH W UAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUUYECKOTO
3apsiaa.

DJIEKTPUYECKHUM TOK. Y CIOBHUS CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKA. MIcToOuHMKN
MOCTOSIHHOTO TOKa. JIeHCTBUSA 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

OnekTpudeckas 1enb. Cuna Toka. DieKTpudyeckoe HanpsikeHue. COonpoTUBICHUE
MIPOBOAHUKA. Y IEIIBHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma sl ydacTKa LEMH.
ITocnenoBarenbHOE M MTapauIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaGota ® MOIIHOCTH AJEKTPUYECKOTO TOKa. 3akoH JIxoyms—JleHia.
DneKkTpuYecKue Ienu U TOTPEOUTENH JIICKTpUUecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.



[ToctostHHbIE MarHuUTHL. B3auMOJENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOE
noje. MarautHoe noJsie 3eMJIM M €ro 3HadeHue sl xKu3HU Ha 3emie. OnsiT Opcresa.
MarauTHoe moJie 3JIEKTPUUYECKOro ToKa. [IpuMeHeHue 3IEKTPOMAarHuTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MTOCTOSTHHOTO
ToKa. lcnonp30BaHUE SIEKTPOJABHUrarelied B TEXHUYECKUX YCTPOWCTBAX W HA
TPaHCIOPTE.

Oneitel Dapanes. SABneHue sneKTpoMarHUTHOM HHAYKUMH. [IpaBuno Jlenuma.
Onextporeneparop. CrocoObl MOMYYEHUs SIECKTPUUYECKON IHEPTruu. DIIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DJeKTpU3alus Tel.
JIBa poJia 3NEKTPUUYECKUX 3apS0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPsI0B.
[IpOoBOIHUKY U JUATIEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBUS DIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUM TOK B KUJIKOCTH.
. 'a30BBI1 paspsia.
. I3MepeHune cuiibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MOJTIOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN NOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ noJie ToKa. DJIEKTPOMarHur.
. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sABIEHUS 3IEKTPOMATHUTHON UHAYKIIHUH.
. OnbiThl Papajes.
. 3aBUCHUMOCTh  HalpaBJI€HUs HUHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomuel u onvimol.
1. OmpITl 1O  HAOMIONEHWIO  DIEKTPU3ANMH Tel HWHAYKIUEH ©  Ipu
CONPUKOCHOBEHUH.

L N o v A~ W

N NN NN R B R R R R R B Rp R
2 W N P O O KO N O U M W N KL O



o v AW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

Uccnenoanne JeWCTBUSL  DJIEKTPUYECKOTO TOJII HA TMPOBOJHUKU U
JUBJIEKTPUKH.

COopka u mpoBepka pabOTHI IEKTPUUECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne u peryImpoBaHUE HAIIPSKEHUS.

HUccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYLIETO YEPE3 PE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

OnbITeI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTb JJIEKTPUUYECKOTO COIPOTUBIICHUS
IPOBOJHMKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTEPHAIIA.
IIpoBepka TpaBWJIa CIIOKEHUS HANPSOHKEHUH TPU  MOCIEA0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia il CWIbl TOKAa MNPH MAPAIIEILHOM COCIAMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
Uccnenoanne 3aBUCUMOCTH CWUJIBI TOKa, HUAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MIOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO MOJI MOCTOSTHHBIX MArHUTOB MPU UX OOBEAMHEHUU U
pa3iciICHUHN.

UccnenoBanne neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUSL KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIllPaBJICHUS TOKA B KaTYIIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl JJICKTPOABUTATENS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnbeITel 1O MCCJIEAOBAaHUIO  SIBIIGHHUSI  DJIEKTPOMArHUTHOM — WMHIYKIMH:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pusuku Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUs HAMPAaBICHO Ha

JTOCTIKCHUE JIMYHOCTHBIX, METANpPeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTAaTOB.

B pesynbraTe nzyueHus QU3MKU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs y

oOyuarorierocst 0yyT copMUPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B HACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TIPOSIBJICHUE HMHTEpECa K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(U3NYECKON HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’aaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJIEHMHM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKEHUN
busuky;

- OCO3HaHUE BAXXHOCTHU MOPAIBHO-3THUECKUX MPUHLHUIIOB B JAESATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUATUE 3CTETHYECKUX KaueCTB (PU3NYECKON HAyKH: €€ TapMOHHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- 0CO3HAHUE IEHHOCTH (PU3NYECKON HAYKW KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIIONIEH KYJIBTYPBI;

- pa3BUTHME HAy4yHOM JHO0O3HATEIBHOCTH, HHTEpeca K HCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl H IMOIHOHAJIBHOT0 0JIATONOJIy YU

- OCO3HAaHME LIEHHOCTH Oe3omacHOro o0Opa3a JKHW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TMpaBUJ OE€30MacHOrO TOBEACHHS Ha
TpaHCHOpPTE, Ha JA0pOrax, ¢ SJEKTPUYECKMM M TEIJIOBBIM O0OpYyJOBaHUMEM B
JIOMAIIHUX YCIIOBHUSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA pe(IICKCUU, IPU3HAHKE CBOETO MpaBa HA OMIUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTUBHOE Yy4yacTHE€ B PEUICHUU TMPAKTUYECKHX 3a7ad (B paMKaxXx CEMbH,
oOpa3oBaTenbHON OpraHu3aIlii, TOPoJa, Kpasi) TEXHOJIOTHYECKON M COIMATbHOM
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

- UHTEpEC K MPAKTUYECKOMY U3YUYEHHIO ITpodeccHil, CBI3aHHbBIX C (PUUKON;

7) IKOJIOTH4eCKOIr0 BOCIIMTAHUA:



e - OpUEHTAlMs Ha MpUMEeHeHue PU3NUECKUX 3HAHUM JJI pelIeHUs 33/1a4 B 00J1acTU
OKPY’KAIOLIEH Cpenapl, IUIAHUPOBAHUS IIOCTYNIKOB M OLEHKM HMX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEU CPEJIbI;

e - OCO3HAaHHME TJIOOAIHHOTO XapakTepa JKOJOTUUECKUX MpoOJIeM U TyTel ux
pelieHus;

e 8) amanTanmMM K M3MEHAKIIUMCH YCJIOBHAM COUMAJILHOM U NPHUPOAHOH
cpeabl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUU TPU BBITIOJHEHUH HCCIEAOBAHUN U TIPOSKTOB
(bu3HYECKON HANIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JAPYTHUX;

e - MOBHINICHNE YPOBHS CBOCH KOMIIETCHTHOCTH Uepe3 MPAKTHUECKYIO ACITEILHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHWUU HOBBIX 3HAHUH, B TOM YHCIEC (POPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEW B 00JiacTu
busuKy;

e - IUTAHMUPOBAHHUE CBOETO PA3BUTHS B MIPUOOPETEHUHN HOBBIX (DM3MUCCKUX 3HAHUMH;

e - CTPEMJICHHE aHAJU3UPOBATh W BBISIBJIATH B3aUMOCBS3H IPHUPOJBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UUCCKUX 3HAHUH;

e - OIEHKA CBOUX JICUCTBUU C YYETOM BIMSHUS HAa OKPYXKAIOUIYyI0 Cpemy,
BO3MOYKHBIX IJI00QTBHBIX TTOCIIECTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynmbrare ocBoeHUs mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuwaromerocs OyayT copMHpoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE TMO3HABATEIbHBIE YHHMBEPCAJIbHbIE y4eOHbIE IEHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHbIe  y4eOHbIEe  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCaIbHbIC YICOHbBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornuyeckue AeMcTBUA:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA O0BEKTOB (SIBJICHUMN);

e YCTAHABIWBATh CYIICCTBCHHBIM TIPU3HAK KJIAaCCU(PUKAIIMK, OCHOBAHHS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B paccMaTpuBaeMbIX (DakTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBISBJISITH IPUINHHO-CIICACTBEHHBIC CBSI3U MPU U3YYCHUHN (PU3NUECKUX SIBJICHUUN U
MPOIIECCOB, JENaTh BBIBOABI C HMCIOJIb30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHHUH, BBIBUTATh TUIIOTE3HI O B3aUMOCBS3IX (PU3MUECKUX BEJININH;



CaMOCTOSITENIbHO BBIOMpATh CMOCOO perieHus ydeOHoW (Gu3MYecKol 3anadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEILEHUs, BHIOOp HanOoyiee MOIXOJSIIETO C
y4€TOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBhle ucciieqoBareLCKHUe 1eiCTBUSA.

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH IO CAMOCTOSATEIBHO COCTABIICHHOMY IIJIAaHY OIBIT, HECIOKHBIN
(bu3HUeCKUil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAaHNE (PU3NIECKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHMMOCTb W JOCTOBEPHOCTh HMH(OpPMAIUIO, MOJYYCHHYIO B
XO0JI€ UCCIIETOBAHUS WII IKCTIEPUMEHTA;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI IO PE3yJbTaTam
MPOBEEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3WPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3NUECKHX IPOIECCOB, a
TaK)K€ BBIJBUTATh MPEHANOJIOKEHHUS 00 HMX pa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

MPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHl IIPHU MOUCKE U OTOOpE
uHpOpMaMK WM JAaHHBIX C YYETOM MPEIIOKEHHOW Y4yeOHOW Qu3nyeckon
3a/1a4u;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POPMALHIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMANIBHYIO (POpMY MpeAcTaBieHHUs] HHPOPMALUU U
WUTIOCTPUPOBATh pelIacMble 3aJa4l HECIOKHBIMU CXEMaMH, HarpaMMaMu, HHON
rpauKoi 1 MX KOMOWHAIIUSIMH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe J1eHCTBUS:

B X0Ji¢ OOCYXXJIeHHsI Y4eOHOIro Marepualia, pe3ysibTaToB J1abOpaTOpHBIX paboOT U
MPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl U BBICKA3bIBATH
U7y, HAIlCJICHHbIE Ha pEIIeHUE 3a/ladyd M TOJIep’KaHue OaroxenarelbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXICHHS C CYXICHUSIMU JPYTrAX YYaCTHHKOB JHAJIOra,
0OHapyUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATh PE3YJIbTaThl BBIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCcTIepUMEHTa, UCCIEA0BAHUS, IPOEKTA);

NMOHMMaTh W HWCIIOJh30BaTh IPEUMYINECTBA KOMAHJHOW W WHIAMBUAYaIbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

MPUHUMATh IIEJIM COBMECTHOM ACSATEIHHOCTH, OPTaHM30BBIBATH JIEHCTBUS MO €€
JOCTIDKCHUIO:  PAaCTpeNesaTh poiid, OOCYyX JaTh TPOIECCHl W PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTrAasi KAYECTBEHHOI'O PE3yJIbTaTa IO CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YIECHAMUA KOMaH/IbI;
OLICHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOMHUNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalMsIX, TPEOYIOMIMX MAJis
penieHus GU3NIeCcKuX 3HaAHHIA;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJaX MPUHATHUS PEIICHUN (MHAUBUAYAIBHOE,
IOPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PEIICHUN IPYyNIoN);

CaMOCTOSTENIbHO COCTABJIATh AITOPUTM pPEIIeHUS (PU3MYECKOW 3aJaud WM IJIaHa
MCCJIEIOBAHMS C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BapuaHThl PEIICHHMI;

JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEMJIaraTh IUIaH €€ N3MECHEHUS;
OOBACHATH NMPUYHMHBI TOCTHKEHUS (HEJOCTHXKEHHSI) PE3yJIbTaTOB JIESITEIIBHOCTH,
JaBaTh OLEHKY NMPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIITIOJHECHHUS
(U3UYECKOr0 HCCIIEOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB,
M3MEHUBLINXCS CUTYallUl, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJAE CIOpa WM JAUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

MpU3HABaTh CBOE MPABO Ha OLIMOKY NpPHU pPEIIeHHH (PU3NYECKHX 3aJad WU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obydyeHusi B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB
U MOJIEKYJI, arperaTtHble COCTOSIHUSI BELIEeCTBa, KPUCTAIMYECKHE M aMOpdHbIE
TeJla, HACHIIICHHBI W HEHACHIIIEHHBIM Map, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSSI SHEPT s, TEIJIOBOW JIBUTATEIIb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsi,
3JIEKTPUYECKOE T0JI€, TPOBOAHUKN U JUAIEKTPUKU, TTOCTOSHHBIN JICKTPUUECKUN
TOK, MArHUTHOE TI0JIE;



pas3nuyath sIBJIEHUS (TEIUIOBOE pacUIMPEHUE U CxKaTue, TeIionepeaada, TemioBoe
paBHOBECHE, CMauMBaHUE, KANWJUISIPHBIE SIBIICHUS, WUCIApEHUE, KOHIEHCAIIUS,
IUIaBJI€HUE, KpUCTauM3alusl  (OTBEpJEBaHME), KHUIIEHUE, TeIulolepeaaya
(TemIonpoOBOIHOCT, KOHBEKIIUS, U3ITy4YEHHE), ANEKTpU3ALUS Ted,
B3aUMOJCHCTBUE 3apsA0B, JEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MATrHUTOB, JICUCTBME MArHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAsT WHAYKIUS) 1O ONUCAHUI0 UX XapaKTepHBIX CBOMCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXKaIOIIEM
MUpE, B TOM YHUCJIe PU3NYECKUE SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSXKEHUE U
KanWJUISIPHBIC SIBJICHUSI B MPUPOJE, KPUCTAIUIBI B Mpupoae, uzinydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
ANIEKTPUUECKUE SABJIICHUS B arMmocdepe, SIECKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMiu, Apedd MmoarocoB, pojib MAarHUTHOTO TOJIS IS )KM3HU Ha
3emie, TOJSIPHOE CHUSIHUE, TPU ITOM TEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICATH CYIIIECTBEHHBIE CBOMCTBA (ITpU3HAKK) (PU3NUECKUX SIBJICHUI;
ONUCBHIBATh HW3YYEHHBIC CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dusznueckue BENUYUHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrus, KOJIUYECTBO
TEIUIOThI, yHEJIbHAasl TEIJIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABJICHUSA,
yAelbHAsl TEIUIOTa MapooOpa3oBaHusA, yJelbHAas TEIIOTa CropaHusl TOIUIMBA,
KO3(QGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIQXKHOCTh  BO3/1yXa, OJEKTPUYECKUM 3apsll, CHUJIa TOKa, DJIJIEKTPUUYECKOE
HaIpsKEHWE, CONPOTUBJICHUE MPOBOJHUKA, YAEIbHOE COMPOTUBICHUE BEILECTBA,
paboTa W MOIIHOCTh DJEKTPUYECKOTO TOKAa), MPH OMUCAHWU TPABUIHHO
TpakToBaTh (PU3NUECKUN CMBICT HCMOJIB3YEMbIX BEJIMYMH, OOO3HAYCHUS U
eIUHULIBl (DU3NUYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
Gu3HUeCcKyl0 BETUYHHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpauKyd H3ydEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;

XapaKTepru30BaTh CBOWMCTBA Tei, (pU3MUecKue SIBJICHHUS M MPOLECCHI, UCIOIb3Ys
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM CTPOCHHS BEIIECTBA,
MPUHINN CYNEPHO3ULIUK TN (Ha KA4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiia, 3akoH OMa J1sl yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHUs
SHEPTUHU, TIPH ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aMUCHIBATH €rO
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSICHATh (PU3UUECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluu MPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYMHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX I1aroB ¢
omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (M3MUECKUX SBICHUHN, ((U3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEWN;



pemarh pacu€THble 3amadu B 2—3 ACWCTBUS, WCIONB3YS 3aKOHBI M (OPMYIIBI,
CBs3BIBAIONTUE (PU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3aJadd
3aMHChIBaTh KPATKOE YCIOBHUE, BBIABISATh HEJOCTATOK JAHHBIX IS PEIICHUS
3a/1a4l, BBIOMpATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIC [JIsi €€ pelIeHus,
IIPOBOJIMTH PACUEThl M CPABHUBATH MOJTYUYCHHOE 3HaAYCHUE (PHU3UICCKON BEITMYHNHBI
C U3BECTHBIMHU JIAHHBIMH,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPH TOMOIIN (U3HIESCKUX
METOZIOB, HCIIOJIb3ysl OINHCAaHWE HCCIACAOBAHUS, BBIACIATH IPOBEPSEMOE
IPEANOJIOKEHNE, OLICHUBATh NPABUJILHOCTh TOPSIIKA MPOBEJACHUS MCCIICI0BaHUS,
JieJ1aTh BBIBO/IBI;

MIPOBOJIUTH OMBITHI 1O HAOMIOAEHUI0 (U3WYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB TeN (KanmWJUIApHBIC SIBICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
o0béMa, TeMmmeparypbl, CKOPOCTH IIpollecca OCTBHIBAHMS W HArpeBaHusd IIpH
U3ITyYCHUH OT I1IBETa W3JIydaromieil (MOTJIONIAroNIe) MOBEPXHOCTH, CKOPOCTh
WCTIApEHUST BOJABI OT TEMIEpaTypbl >KUIKOCTH M IUIOMAAU €€ TMOBEPXHOCTH,
AJIEKTpU3AUS TEJ M B3aUMOJICUCTBUE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE
MMOCTOSTHHBIX MarHUTOB, BU3yaJIN3aIlisl MAaTHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JICUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA AJIEKTPOJBUTATEINS MOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPsiEMbIC
MPENOJIOKEHUs, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOIO0 000pYyJaOBaHUA,
OTHCHIBATH XOJ1 OMBITA U (DOPMYIUPOBATH BHIBOJIHI;

BBITIOJTHATh MPSMbIE HM3MEPEHHUS TEMIEPAaTyphl, OTHOCHUTEIIBHOM BJIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HAIMPSHKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB H
JATYUKOB (DU3WUYCCKUX BEJIUYWH, CPAaBHUBATH PE3yIbTaThl U3MEPEHUN C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUThH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (hU3MUECKON BETMUYMHBI OT APYroi
C UCHOJb30BAaHUEM TPSIMBIX HU3MEPEHUN (3aBUCUMOCTH  CONPOTHBIICHHUS
POBOJHUKA OT €ro JUIMHBI, IUIOMAAM TIOTEPEYHOr0 CEYECHHUs] M YIEIbHOTO
CONPOTUBJICHUS BEILECTBA MPOBOJHUKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HamNpsDKeHUsT Ha TMPOBOJHHUKE, MCCIEAOBAaHUE TOCJIEAOBATEIBHOTO U
napajuleIbHOTO  COCAUWHEHUM TMPOBOJHUKOB): IJIAHUPOBATH  HCCJIEIOBAHUE,
coOupaTh YCTAHOBKY W BBITIOJIHITH U3MEPEHUS, CIEIys MPEII0KCHHOMY IUIaHY,
¢dbuKcHpoBaTh Pe3yabTATHI MOTYYEHHON 3aBUCUMOCTHU B BHJI€ TAOJIHIl U TPAdUKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM MCCIIEIOBaHNS,

IPOBOJUThL  KOCBEHHBIC  HM3MEpPEHUS  (PU3NYECKMX  BEIMYMH  (yACNIbHAs
TEMIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE IPOBOJHUKA, pabOTa W MOIIHOCTH
ANEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHMsI, COOMPATh IKCIIEPUMEHTATHHYIO
YCTaHOBKY, CHeAys TMPENJIOKECHHOM WHCTPYKIIMU, W BBIYUCIATH 3HAYCHUE
BEJIMYUHEIL;



coOnroaTh mMpaBujia TEXHUKH Oe3omacHOoCTH mpu pabote ¢ 1a00paTOPHBIM
000py1I0BaHUEM;

XapaKTEepHU30BaTh NPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOW Ha UX OMMCAHMS (B TOM YHMCIE: CUCTEMAa OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIEpMETpP, BOIBTMETP, CUETUHUK DJIEKTPUUYECKON
SHEPIUH, 3IEKTPOOCBETUTEIBHBIE MPUOOPHI, HArpEBATENIbHBIE SJIEKTPONPHOOPHI
(mpuMepBI), MEKTPUICCKHIE TPEAOXPAHUTEH, IICKTPOMArHUT, dJICKTPOIBUTATEIh
IOCTOSTHHOTO TOKAa), HCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUU U
HEOO0XOoAUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIE ITPUOOPHI 1O
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUTaTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTaT), COCTaBJIATb CXEMbI JJIEKTPUYECKUX IENel C MOoCIeAO0BaTEIbHBIM HU
napajuleJbHbIM COEJUHEHHEM OJJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYEHUs
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

MPUBOAUTH TNPUMEPHl (HAXOAUTh HMH(GOPMALMIO O MPUMEPAX) MNPAKTUYECKOrO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HHU AJI1 OOECreYeHUs
Oe3omacHOCTH Ipu oOpallleHuu ¢ NpuOopaMu M TEXHUYECKHMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsi U COOJIIOJIEHUST HOPM HKOJIOTUYECKOTO IIOBEJIECHUS B
OKPYXaroUIeh Cpee;

OCYUIECTBJIATh NMOUCK MH(pOpMau (pU3HUECKOro cojepkanusa B MHTepHere, Ha
OCHOBE HMMEIOIIMXCA 3HAHUN M MyTEM CPAaBHEHMS JIONOJHUTEIbHBIX MCTOYHHUKOB
BBIIEATh MHGOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh MPH  BBINOJHEHUH YYEOHBIX 33JaHUl  HAYYHO-TOMYJISIPHYIO
JIUTEPATYpy (PU3NYECKOro COAEpKaHUs, CIIPABOUYHBIE MaTE€pUANbl, PECYPChl CETU
WuTepHer, BianeTh NpuéMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE MHCHbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUs, 00001as
MH(OpMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOIO COAEpPIKAHUSA, B TOM
yycie MyOJu4YHO MPEACTaBIsATh pe3yabTaThl MPOECKTHOW WIIM MCCIEI0BATEIbCKON
NEATEIIBHOCTH, TPU 3TOM TI'PAMOTHO MCIIOIb30BaTh H3YyYECHHBIM IOHATUHHBIN
anmapart Kypca GU3HKH, COMPOBOKIAThH BHICTYIIJICHUE NTPE3EHTAIUEH;

IOpU BBINOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenensiatb OOsS3aHHOCTM B TPYIINE B COOTBETCTBUM C TOCTaBICHHBIMU
3a/layaMy, CJIEIWTH 32 BBITOJHEHHEM IUIAHA JEHUCTBUUA M KOPPEKTHUPOBATH €rO,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTENHOCTh TPYIIIbI, BEICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE, TMpOSBISAS  TOTOBHOCTh  pa3peraTh
KOH(JIUKTBHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

MOYPOUYHOE MJIAHUPOBAHUE
8A, B KJIACC

N KoumnuectBo yacos 1 DaKkTHYeCK
° ara
Tema ypoxa Konrpoabnbie IlpakTnyeckue asi 1aTa
n/n Bceero U3YYeHUS
padoTbI padoTbI U3YYEeHUS

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 01.09.25
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 02.09.25
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO

3 BepAOTO, P 1 08.09.25
COCTOSIHHI BEIIECTBA
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U

4 ra3000pa3HOro COCTOSHUM BEIIECTBAa HA OCHOBE 1 09.09.25
ITOJIOKEHUIN MOJIEKYJIIPHO-KNHETUYECKON TEOPUH

5 Kpucranmmaeckue u amopdHsbie Tena 1 15.09.25
CMauynBaHue ¥ KammLIIpHOCTH. [ToBepXHOCTHOE

6 1 16.09.25
HATSOKCHHE

7 TemoBoe paciimpeHue u cxxatue 1 22.09.25
Temmeparypa. CBsi3b TEMITEPATyPHI CO CKOPOCTHIO

8 patyp patyp P 1 23.09.25
TEIJIOBOTO JABM)KCHUS YaCTHII
Buyrtpennss sueprusi. CriocoObl U3BMEHEHUS

9 5 p 1 29.09.25
BHYTpPEHHEH HEPTUH

10 Buasl Tennonepenaun 1 30.09.25
VYpok-koHpepenuus "IlpakTruueckoe

11 HCIIOJIL30BAaHUE TEIIOBBIX CBOWMCTB BEIIECTB U 1 1 06.10.25
MaTepuajIoB B LIETAX dHeprocoepexenus"

12 KonuuecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTb 1 07.10.25




YpaBHeH#e TeruioBoro 6ananca. TemmooOMeH u

13 13.10.25
TEIJIOBOE paBHOBECHE
Jlaboparopuas padota "VccienoBanue sBICHUS

14 TEII000MeHa MPU CMENIMBAHUH XOJIOTHOU 1 14.10.25
ropsiueit BoabI"
Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO IS

15 HarpeBaHus Tejla U BBIACISIEMOI0 UM IIpU 20.10.25
OXJIaKICHUU

16 JlaGopaTopHas paboTta "(?'npez[eneHI/Ie yAEIbHOU 51.10.95
TEIJIOEMKOCTH BEIIeCTBa

17 OHeprus ToIIuBa. Y ieibHasl TEMI0Ta CrOPAHUs 10.11.25

18 [1naBneHue u OTBEpAEBAHUE KPUCTAILITHIECKIX 111125
Ten. Y elnbHas TeIUoTa IJIaBICHUS

19 JIaboparopHast pabota "O'r'lpeneneHHe yIACTBHOM 171125
TEIUIOTHI IJIaBJICHUS JIbJa

20 [Tapoobpa3oBanue u KoHAeHCanus. Vicnapenue 18.11.25
Kunenue. Y nenbHas Temaora mapooOpa3oBaHus U

21 KOHJICHCALIUU. 3aBUCUMOCTb TEMIIEPATypPhI 24.11.25
KHUIIEHUS OT aTMOC(HEPHOro JaBJIEHUS
Bnaxxnocts Bozmyxa. JlabopaTopHast pabota

22 "OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH 25.11.25
BO3ayXa"

93 Pemenue 3ana4 Ha onpe/eneHre BIa)KHOCTH 01.12.25
BO3yXa
[TpuHIHIIBI pabOTHI TETIJIOBBIX JBUTATENECH.

24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO 02.12.25
CTOpaHHUs

25 KIIJI TenmoBoro aurateis. TenaoBele IBUTATEIIN 08.12.25



U 3al1Ta OKPYKaIoIIe cpeibl

3aKOH COXpaHEHHS U MIPEBPALCHHS SHEPTUHU B

26 09.12.25
TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

27 "TemnoBblie siBJeHUs. MI3MeHeHue arperaTHbIX 15.12.25
COCTOSIHUH BerecTna'"
KonrtponsHas pabora o teme "TemnoBsie

28 siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUM 16.12.25
BelecTna"
OnexTpuszanus Tei. J[Ba poga 31eKTpUUECKUX

29 P P P 22.12.25
3aps0B
Vpok-uccnenoBanue "IIEKTPU3ALUS TN

30 P . P . 23.12.25
WHIYKIHEH U IPU COMPUKOCHOBEHHUH

31 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona 29.12.25
Dnektpuyeckoe nose. HampsixkeHHOCTh

32 anekTprdeckoro nois. [IpuHIMN cymepno3unuu 30.12.25
BJIEKTPUYECKUX MOJEH

33 Hocurenu anexTpudeckux 3apsioB. 12.01.26
OnemeHTapHbIN 3apsan. CTpoeHne aroma o
[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS

34 P P P 13.01.26
NEKTPUYECKOTO 3apsaja
Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB

35 19.01.26
ANEKTPUYECKUX 3apsI0B
DNEKTPUUECKUH TOK, YCIIOBUS €T0

36 CyILLECTBOBAHMS. MICTOUHUKH 3IIEKTPUYECKOTO 20.01.26
TOKa

37 JIefcTBHSI 2IEKTPUUECKOTO TOKA 26.01.26

38 Ypoxk-uccnenoanue "JlelicTBHE AIMEKTPUISCKOTO 27.01.26




I10JI HA TIPOBOJIHUKH U JUBJIEKTPUKNU"

39

40

BHeKTpI/ILIeCKI/Iﬁ TOK B METaljiaX, ) KUAKOCTAX U
rasax

BHGKTpI/ILICCKaﬂ LICTb U €€ COCTaBHBIC YaCTU

02.02.26

03.02.26

41

42

43

Cuna toxka. JlabopatopHas padora "M3mepenue u
peryJupoBaHue CUIbl TOKA"
DIleKTpuyecKoe Hanpsikenue. BonbT™merp.

JlaboparopHnast pabora "3mepenue u
peryaupoBaHue HanpsHKeHUs "

COHpOTI/IBHeHI/Ie IIpOBOAHHKA. VY nensHOE
COIIPOTUBJICHHC BCUICCTBA

0.5

0.5

09.02.26

10.02.26

16.02.26

44

Jlaboparopnas padoTa "3aBHCHMOCTH
ANEKTPUYECKOTO CONPOTHBIICHUS ITPOBOJHHUKA OT
€ro JITUHBI, TUTOIIA TN TIOTIEPEYHOTO CCUCHUS U
Marepuaia"

17.02.26

45

46

47

3aBUCHUMOCTD CHJIBI TOKA OT HANPsDKEHHS. 3aKOH
Oma 1t yyacTka 1enu

Jlaboparopnas pabota "HccrnenoBanue
3aBHCHMOCTH CHJIBI TOKa, HIYILIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

IlocnenoBatenbHOE U napajijieJIbHOC COCANHCHUA
IIPOBOAHHUKOB

24.02.26

02.03.26

03.03.26

48

JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
CJIOYKEHUS HAMPSDKEHUN TP TIOCIISIOBATETHHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

09.03.26

49

JlaGoparopHas padota "IIpoBepka npaBumna st
CHJIBI TOKaA IIpH MapaJlJICIbHOM COCIUHCHNU

10.03.26




pe3uctopoB"

50

o1

Pemenne 3a1a4 Ha IPUMCHCHHUEC 3aKOHa Oma JJIA
Pa3IMIHOIO COCAUHCHU ITPOBOJHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

16.03.26

17.03.26

52

Jlaboparopuas padota "Onpenenenue paboTh U
MOIIHOCTH 3JIEKTPUUYECKOTO ToKa"

23.03.26

53

54

DJeKTpuYecKue ey U NoTpeOuTenu
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

ITocTostHHEIC MarHuThbl, UX BSaHMOHCﬁCTBI/Ie

24.03.26

06.04.26

55

56

57

58

VYpok-uccnenosanue "M3ydyenue nonei
MOCTOSTHHBIX MAarHuToB"

MaruuTtHoe noje. MarauTHoe 1oJie 3eMJId U €ro
3HAYEHUE A KU3HU Ha 3eMiie

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"DnekTpuuecKue 3apsaabl. 3apsUKEHHbIE TENa U UX
B3auMOJIEUCTBHUS. [IOCTOSTHHBIN 2IEKTPUUECKUAN

TOK

KontponbHas padoTa mo teme "IaeKTpudecKre
3apsabl. 3apsHKEHHBIE TEa U UX B3aUMOACUCTBHS.
ITocTostHHBIH AnekTpruecKkuii Tok" /
Bcepoccuiickas npoBepouHas paboTta

07.04.26

13.04.26

14.04.26

20.04.26

59

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"IlocTosiHHBIN 31eKTpUuYecKuit Tok" /
Bceepoccuiickas npoBepouHas paboTta

11

21.04.26

60

OmneIT OpcTena. MarHuTHOE MOJIe SIEKTPUIECKOTO
TOKa MaranuTHoe moje KaTyliKu ¢ TOKOM

27.04.26




61

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
JlaGopaTopHas pabota "M3ydeHue necTBus
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM"

0.5

28.04.26

62

DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue aieKTpoBUraTeneii B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.
JlabGopaTopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENSA"

04.05.26

63

64

65

OnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
naaykuuu. [Ipasuno Jlenna

OnekTporerepaTop. CriocoObl MoTydeHHs
ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIIUY HA
BO300HOBJISIEMBIX HUCTOYHUKAX YHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DJIeKTpUYECKUE U MATHUTHBIC SIBJIICHUS"

05.05.26

12.05.26

18.05.26

66

Kontponbnas paboTa nmo teme "IneKTpuiecKkue u
MarHUTHbLIE ABJIeHUS"

19.05.26

67

68

PezepHblil ypok. Pabota ¢ TekcTamu 1o Teme
"TeruioBble sABIeHUS"

PezepHblit ypok. Pabota ¢ TekcTamu 1o teme
"MarautHsble sBiIeHUA"

25.05.26

26.05.26

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




8B KJIACC

N KoJunyecTBO 4acoB 1 @daKkTHYECK
] ara
Tema ypoka Kontpoabsubie IIpakTuueckue asl nara
n/n Bceero H3yYeHUs
padoTbI padoTbI HU3YYEeHUS

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-

1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 03.09.25
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 04.09.25
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO

3 BepOro, P 1 10.09.25
COCTOSIHH BEIIeCTBa
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U

4 ra3000pa3HOro COCTOSHUM BEIECTBAa HA OCHOBE 1 11.09.25
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKON TEOpUH

5 Kpucranmuueckue u amopdHbIe TETIa 1 17.09.25
CmauuBaHue ¥ KanuWuIsIpHOCTh. [loBepxHOCTHOE

6 1 18.09.25
HaTsHKCHUE

7 TemoBoe paciimpeHne u cxxatue 1 24.09.25
Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO

8 patyp patyp P 1 25.09.25
TETUIOBOTO JABYIKCHUS YaCTHII
Bayrtpennss sueprus. CriocoObl U3BMEHEHHS

9 yip . P 1 01.10.25
BHYTPEHHEH YHEPTrUun

10 Buasl Tenonepenaun 1 02.10.25
VYpok-koHpepenuus "IIpakTruueckoe

11 HCIIOJIL30BaHUE TEIIOBBIX CBOWMCTB BEIIECTB U 1 1 08.10.25
MaTepuasoB B LIETAX dHeprocoepexeHus"

12 KonuuaecTBo TeminoTel. Y ienpHas TEMI0EMKOCTh 09.10.25

13 VYpaBHeHue TermoBoro 6ananca. TemiooOMeH u 15.10.25




TCIIJIOBOC PAaBHOBCCHC

JlaGopaTopHas pabota "VccnenoBanue siBICHUS

14 TEII000MEHa TP CMEITMBAHUY XOJIOHON H 16.10.25
ropsiueit BoabI"
Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO AJIs

15 HarpeBaHus Tejla U BBIACISIEMOI0 UM IIpU 22.10.25
OXJIQKICHUU

16 JlaGopaTopHas pabora "O"Hpe,I[eJ'ICHI/IC yACIbHOU 53.10.25
TEIJIOEMKOCTH BEIIEeCTBA

17 OHeprus ToIMBa. Y ieibHasl TEMI0Ta CTOPAHUS 05.11.25

18 [1naBneHue u OTBEpAEBAHHUE KPUCTAILITHIECKIX 06.11.95
Tel. Y IelbHas TEeIIOTa IUIaBJICHUS

19 Jlaboparopras pabora "O'r'lpeneneHHe yIeIbHOU 121125
TEIUIOTHI IJIaBJICHUS JIbJa

20 [Tapoobpa3oBanue u KoHAeHCanus. Vicnapenue 13.11.25
Kunenue. Y nenbHas Temnaora napooOpa3oBaHus U

21 KOHJICHCALIUX. 3aBUCUMOCTb TEMIIEPATypPhl 19.11.25
KHUIIEHUS OT aTMOC(EPHOTO TaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHast pabota

22 "OnpezneneHne OTHOCUTEIBHON BIaXKHOCTH 20.11.25
BO3ayXxa"

93 Pemenue 3ana4 Ha onpe/iesieHne BIa)KHOCTH 261195
BO3yXa
[TpuHIHIBI pabOTHI TETIJIOBBIX JBUTATENECH.

24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO 27.11.25
Cropanus

o5 KIIJI TenmoBoro aurateis. TenaoBble IBUTATEIIN 03.12.95

Y 3aIllATa OKPYKAIOIIEH cpe/ibl




3aKOH COXpaHEHMsI U IIPEBPALLICHHS] SHEPTUH B

26 04.12.25
TEIUIOBBIX Ipolieccax
[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

27 "TeruioBble sBieHUs. MI3MeHeHue arperaTHbIx 10.12.25
COCTOSIHMI BelecTBa"
Kontponbnas padota nmo teme "TermnoBbie

28 siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUM 11.12.25
BeuiecTa"
DnexTpusanys Tel. J[Ba poga sJIeKTpUUECKUX

29 P P P 17.12.25
3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUs TEI

30 P ' P . 18.12.25
WHIYKIIMEH U TIPU COTPUKOCHOBEHUU

31 B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona 24.12.25
Dnektpuyeckoe mose. HampsixkeHHOCTh

32 aneKkTpudeckoro nois. [IpuHiun cynepno3unuu 25.12.25
AIEKTPUUECKUX TOJIEeH
Hocurenu snexTpuueckux 3apsiioB.

33 . 14.01.26
DOneMeHTapHbIH 3apsa. CTpoeHue aroma
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS

34 p p p 15.01.26
ANEKTPUYECKOTO 3apsaa
Pemrenue 3anau Ha nprMEHEHUE CBOMCTB

35 21.01.26
AIEKTPUUECKUX 3apsI0B
DIEKTPUYECKHUN TOK, YCIIOBHS €T0

36 CymiecTBOBaHMs. VICTOUHUKH IEKTPHIECKOTO 22.01.26
TOKa

37 JIecTBHSI 2IEKTPUUECKOTO TOKA 28.01.26
VYpoxk-uccienopanue "JleHcTBUE AIEKTPUUECKOTO

38 P P 29.01.26

I10JIAA Ha ITPOBOJHUKHA U I[I/IBJICKTpI/IKI/I"




39

DNEeKTPUYECKUM TOK B METAJLIaX, KUJIKOCTAX U
raszax

04.02.26

40

41

DneKTpruYecKas 1erb U €€ COCTaBHbIE YaCTH

Cuia Toka. JlabopatopHas pabora "M3mepenue u
peryJimpoBaHue CUJIbI TOKA"

0.5

05.02.26

11.02.26

42

DnexTpuueckoe HanpsbkeHue. BonbTmerp.
Jlaboparopuas pabota "N3mepenue u
peryJMpoBaHue HanpsHKeHU"

0.5

12.02.26

43

44

45

CornpoTuBIICHHE MPOBOAHHUKA. Y ACIBHOE
COIIPOTHBIICHUE BEILIECTBA

JlaboparopHas paboTa "3aBUCUMOCTh
AJIEKTPUUYECKOTO COMTPOTHBIICHUS MPOBOJIHUKA OT
€ro JUIMHBI, TUIOIA/IX TIONIEPEYHOTO CEUCHUS U
Marepuaia"

3aBHCHUMOCTH CHJIBI TOKA OT HaIIPAXKCHUA. 3aKoH
Owma IJIg ydaCTKa [CIn

18.02.26

19.02.26

25.02.26

46

JlabopaTtopHas padota "HccienoBanue
3aBHCUMOCTH CHJIBI TOKa, HITYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

26.02.26

47

48

49

IlocnenoBaTenbpHOE B napajajiCJbHOC COCANHCHHUA
IIPOBOAHHUKOB

Jlaboparopnas padota "IIpoBepka mpasuia
CJIO’KEHUS HANPSDKEHUH TIPU MTOCIIE0BATEIIbHOM
COEMHEHHH JABYX PE3UCTOPOB"

Jlaboparopnas padota "IIpoBepka mpaBuia ass
CHUJIBI TOKA IIPU MapaJUIENbHOM COEAUHEHUN
pe3uctopos”

04.03.26

05.03.26

11.03.26



50

Pemenue 3anay Ha npumeHeHue 3akoHa OMa ais
Pa3IMYHOTO COSAMHEHUSI TPOBOJHUKOB

12.03.26

51

52

PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

JlabGopaTtopHas pabota "Onpenenenue paboThI U
MOIIHOCTH 3JIEKTPUYECKOI0 TOKa"

18.03.26

19.03.26

53

DJeKTpUYeCcKUe ey U MOTpeOnuTenn
ANIEKTPUYECKON 3Hepruu B ObITY. KopoTkoe
3aMBbIKaHHE

25.03.26

54

55

ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC

Ypok-uccnenopanue "M3yuenue nonei
MOCTOSIHHBIX MarHuToB"

26.03.26

08.04.26

56

MaruautHoe 1ojie. MarHuTHOE T10JI€ 3€EMITH U €TI0
3HAYEHHUE A KU3HU Ha 3eMiie

09.04.26

57

58

59

60

[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
"DnekTpuueckue 3apsabl. 3apsLKEHHbBIE Tela U UX
B3auMOAEUCTBUSA. [IOCTOSHHBINA AIEKTPUIECKUI

TOK"

KonTtponbHas pabota no Teme "DiaeKkTpudeckue
3aps/bl. 3apsHKEHHbIE Tela U UX B3aUMOJACHCTBHUSL.
[TocTosiHHBIM 31eKTpUyecKuit Tok" /
Bcepoccuiickas nmpoBepouHas pabota

PezepHblit ypok. Pabota ¢ TekcTamu 1o Teme
"ITocTOSHHBIN AyIeKTpUYeCcKHii TOK" /
Bcepoccuiickas mpoBepouHas pabota

OmngIT 3pCTC,Z[a. MarsuTtHoe I0JIe QJICKTPHUYICCKOTO
TOKa MarauTHoe 1moJje KaTyHliKu ¢ TOKOM

1

15.04.26

16.04.26

22.04.26

23.04.26

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

0.5

29.04.26




Jlaboparopnas pabota "M3yueHue neiicTBus
MarHUTHOTO TIOJIs Ha IPOBOJIHUK C TOKOM"

ONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 2I€KTpoABUTaTENCH B

62 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE. 1 30.04.26
JlaGopatopnas pabora "KoHcTpyupoBanue u
n3ydeHue paboThl dJEKTpoABUTATENSA"
OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOM
63 e P 1 06.05.26
naaykuuu. [Ipasuno Jlenna
DnekTporenepatop. CriocoObl MoTydeHHs
64 3IEKTPUYECKOI SHEPrUu. DNEKTPOCTAHLINM HA 1 07.05.26
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
65 oA P P . 1 13.05.26
DNEeKTPUUECKHUE U MAarHUTHBIE SBJICHUS
Kontponbnas paboTa nmo teme "DneKTpuiyecKkue u
66 P pabota P 1 14.05.26
MarHUTHBIC SIBJICHUS
PesepBHbIit ypok. PaboTa ¢ Tekctamu 1o Teme
67 + CICPBHBIN yPOIt. Tat 1 20.05.26
TennoBsie siBIEHUS
Pesepubiit ypok. Pabora ¢ Tekctamu mo Teme
68  CICPBHEI P ’ 1 21.05.26
MarHutHbI€ SBICHUS
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 145




8I' KNTIACC

N KoJunyecTBO 4acoB 1 @daKkTHYECK
] ara
Tema ypoka Kontpoabsubie IIpakTuueckue asl nara
n/n Bceero H3yYeHUs
padoTbI padoTbI HU3YYEeHUS

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-

1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 01.09.25
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 02.09.25
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO

3 BepOro, P 1 08.09.25
COCTOSIHH BEIIeCTBa
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U

4 ra3000pa3HOro COCTOSHUM BEIECTBAa HA OCHOBE 1 09.09.25
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKON TEOpUH

5 Kpucranmuueckue u amopdHbIe TETIa 1 15.09.25
CmauuBaHue ¥ KanuWuIsIpHOCTh. [loBepxHOCTHOE

6 1 16.09.25
HaTsHKCHUE

7 TemoBoe paciimpeHne u cxxatue 1 22.09.25
Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO

8 patyp patyp P 1 23.09.25
TETUIOBOTO JABYIKCHUS YaCTHII
Bayrtpennss sueprus. CriocoObl U3BMEHEHHS

9 yip . P 1 29.09.25
BHYTPEHHEH YHEPTrUun

10 Buasl Tenonepenaun 1 30.09.25
VYpok-koHpepenuus "IIpakTruueckoe

11 HCIIOJIL30BaHUE TEIIOBBIX CBOWMCTB BEIIECTB U 1 1 06.10.25
MaTepuasoB B LIETAX dHeprocoepexeHus"

12 KonuuaecTBo TeminoTel. Y ienpHas TEMI0EMKOCTh 07.10.25

13 VYpaBHeHue TermoBoro 6ananca. TemiooOMeH u 13.10.25




TCIIJIOBOC PAaBHOBCCHC

JlaGopaTopHas pabota "VccnenoBanue siBICHUS

14 TEII000MEHa TP CMEITMBAHUY XOJIOHON H 14.10.25
ropsiueit BoabI"
Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO AJIs

15 HarpeBaHus Tejla U BBIACISIEMOI0 UM IIpU 20.10.25
OXJIQKICHUU

16 JlaGopaTopHas pabora "O"Hpe,I[eJ'ICHI/IC yACIbHOU 21,1025
TEIJIOEMKOCTH BEIIEeCTBA

17 OHeprus ToIMBa. Y ieibHasl TEMI0Ta CTOPAHUS 10.11.25

18 [1naBneHue u OTBEpAEBAHHUE KPUCTAILITHIECKIX 111125
Tel. Y IelbHas TEeIIOTa IUIaBJICHUS

19 Jlaboparopras pabora "O'r'lpeneneHHe yIeIbHOU 171125
TEIUIOTHI IJIaBJICHUS JIbJa

20 [Tapoobpa3oBanue u KoHAeHCanus. Vicnapenue 18.11.25
Kunenue. Y nenbHas Temnaora napooOpa3oBaHus U

21 KOHJICHCALIUX. 3aBUCUMOCTb TEMIIEPATypPhl 24.11.25
KHUIIEHUS OT aTMOC(EPHOTO TaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHast pabota

22 "OnpezneneHne OTHOCUTEIBHON BIaXKHOCTH 25.11.25
BO3ayXxa"

93 Pemenue 3ana4 Ha onpe/iesieHne BIa)KHOCTH 01.12.25
BO3yXa
[TpuHIHIBI pabOTHI TETIJIOBBIX JBUTATENECH.

24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO 02.12.25
Cropanus

o5 KIIJI TenmoBoro aurateis. TenaoBble IBUTATEIIN 08.12.95

Y 3aIllATa OKPYKAIOIIEH cpe/ibl




3aKOH COXpaHEHMsI U IIPEBPALLICHHS] SHEPTUH B

26 09.12.25
TEIUIOBBIX Ipolieccax
[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

27 "TeruioBble sBieHUs. MI3MeHeHue arperaTHbIx 15.12.25
COCTOSIHMI BelecTBa"
Kontponbnas padota nmo teme "TermnoBbie

28 siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUM 16.12.25
BeuiecTa"
DnexTpusanys Tel. J[Ba poga sJIeKTpUUECKUX

29 P P P 22.12.25
3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUs TEI

30 P ' P . 23.12.25
WHIYKIIMEH U TIPU COTPUKOCHOBEHUU

31 B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona 29.12.25
Dnektpuyeckoe mose. HampsixkeHHOCTh

32 aneKkTpudeckoro nois. [IpuHiun cynepno3unuu 30.12.25
AIEKTPUUECKUX TOJIEeH
Hocurenu snexTpuueckux 3apsiioB.

33 . 12.01.26
DOneMeHTapHbIH 3apsa. CTpoeHue aroma
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS

34 p p p 13.01.26
ANEKTPUYECKOTO 3apsaa
Pemrenue 3anau Ha nprMEHEHUE CBOMCTB

35 19.01.26
AIEKTPUUECKUX 3apsI0B
DIEKTPUYECKHUN TOK, YCIIOBHS €T0

36 CymiecTBOBaHMs. VICTOUHUKH IEKTPHIECKOTO 20.01.26
TOKa

37 JIecTBHSI 2IEKTPUUECKOTO TOKA 26.01.26
VYpoxk-uccienopanue "JleHcTBUE AIEKTPUUECKOTO

38 P P 27.01.26

I10JIAA Ha ITPOBOJHUKHA U I[I/IBJICKTpI/IKI/I"




39

DNEeKTPUYECKUM TOK B METAJLIaX, KUJIKOCTAX U
raszax

02.02.26

40

41

DneKTpruYecKas 1erb U €€ COCTaBHbIE YaCTH

Cuia Toka. JlabopatopHas pabora "M3mepenue u
peryJimpoBaHue CUJIbI TOKA"

0.5

03.02.26

09.02.26

42

DnexTpuueckoe HanpsbkeHue. BonbTmerp.
Jlaboparopuas pabota "N3mepenue u
peryJMpoBaHue HanpsHKeHU"

0.5

10.02.26

43

44

45

CornpoTuBIICHHE MPOBOAHHUKA. Y ACIBHOE
COIIPOTHBIICHUE BEILIECTBA

JlaboparopHas paboTa "3aBUCUMOCTh
AJIEKTPUUYECKOTO COMTPOTHBIICHUS MPOBOJIHUKA OT
€ro JUIMHBI, TUIOIA/IX TIONIEPEYHOTO CEUCHUS U
Marepuaia"

3aBHCHUMOCTH CHJIBI TOKA OT HaIIPAXKCHUA. 3aKoH
Owma IJIg ydaCTKa [CIn

16.02.26

17.02.26

24.02.26

46

JlabopaTtopHas padota "HccienoBanue
3aBHCUMOCTH CHJIBI TOKa, HITYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

02.03.26

47

48

49

IlocnenoBaTenbpHOE B napajajiCJbHOC COCANHCHHUA
IIPOBOAHHUKOB

Jlaboparopnas padota "IIpoBepka mpasuia
CJIO’KEHUS HANPSDKEHUH TIPU MTOCIIE0BATEIIbHOM
COEMHEHHH JABYX PE3UCTOPOB"

Jlaboparopnas padota "IIpoBepka mpaBuia ass
CHUJIBI TOKA IIPU MapaJUIENbHOM COEAUHEHUN
pe3uctopos”

03.03.26

09.03.26

10.03.26



50

Pemenue 3anay Ha npumeHeHue 3akoHa OMa ais
Pa3IMYHOTO COSAMHEHUSI TPOBOJHUKOB

16.03.26

51

52

PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

JlabGopaTtopHas pabota "Onpenenenue paboThI U
MOIIHOCTH 3JIEKTPUYECKOI0 TOKa"

17.03.26

23.03.26

53

DJeKTpUYeCcKUe ey U MOTpeOnuTenn
ANIEKTPUYECKON 3Hepruu B ObITY. KopoTkoe
3aMBbIKaHHE

24.03.26

54

55

ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC

Ypok-uccnenopanue "M3yuenue nonei
MOCTOSIHHBIX MarHuToB"

06.04.26

07.04.26

56

MaruautHoe 1ojie. MarHuTHOE T10JI€ 3€EMITH U €TI0
3HAYEHHUE A KU3HU Ha 3eMiie

13.04.26

57

58

59

60

[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
"DnekTpuueckue 3apsabl. 3apsLKEHHbBIE Tela U UX
B3auMOAEUCTBUSA. [IOCTOSHHBINA AIEKTPUIECKUI

TOK"

KonTtponbHas pabota no Teme "DiaeKkTpudeckue
3aps/bl. 3apsHKEHHbIE Tela U UX B3aUMOJACHCTBHUSL.
[TocTosiHHBIM 31eKTpUyecKuit Tok" /
Bcepoccuiickas nmpoBepouHas pabota

PezepHblit ypok. Pabota ¢ TekcTamu 1o Teme
"ITocTOSHHBIN AyIeKTpUYeCcKHii TOK" /
Bcepoccuiickas mpoBepouHas pabota

OmngIT 3pCTC,Z[a. MarsuTtHoe I0JIe QJICKTPHUYICCKOTO
TOKa MarauTHoe 1moJje KaTyHliKu ¢ TOKOM

1

14.04.26

20.04.26

21.04.26

27.04.26

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

0.5

28.04.26




Jlaboparopnas pabota "M3yueHue neiicTBus
MarHUTHOTO TIOJIs Ha IPOBOJIHUK C TOKOM"

ONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 2I€KTpoABUTaTENCH B

62 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE. 1 04.05.26
JlaGopatopnas pabora "KoHcTpyupoBanue u
n3ydeHue paboThl dJEKTpoABUTATENSA"
OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOM
63 e P 1 05.05.26
naaykuuu. [Ipasuno Jlenna
DnekTporenepatop. CriocoObl MoTydeHHs
64 3IEKTPUYECKOI SHEPrUu. DNEKTPOCTAHLINM HA 1 12.05.26
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
65 oA P P . 1 18.05.26
DNEeKTPUUECKHUE U MAarHUTHBIE SBJICHUS
Kontponbnas paboTa nmo teme "DneKTpuiyecKkue u
66 P pabota P 1 19.05.26
MarHUTHBIC SIBJICHUS
PesepBHbIit ypok. PaboTa ¢ Tekctamu 1o Teme
67 + CICPBHBIN yPOIt. Tat 1 25.06.26
TennoBsie siBIEHUS
Pesepubiit ypok. Pabora ¢ Tekctamu mo Teme
68  CICPBHEI P ’ 1 26.05.26
MarHutHbI€ SBICHUS
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 145




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

11

1.2

HCIIOJIB30BaTh IMOHATHA

pasiindaTth ABJICHUSA 10 OIMMMCAHUIO HUX XAPAKTCPHBIX CBOICTB U Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

13

14

pacCiio3HaBaTb IIPOABJICHUC HU3YUCHHBIX (bI/I?»I/I‘leCKI/IX SIBIICHHUI B
OKpYyKaromeM MHUpPE, B TOM YHCJIC (1)I/I3I/I‘~I€CKI/IC SABJICHHA B IIPUPOAC, IIPU 3TOM
NEepeBOJAUTEL MPAKTUYCCKYHO 3a1a4y B yqe6Hy10, BBIACIATL CYIICCTBCHHBIC

CBOWCTBA (IpU3HAKN) PUINICCKUX SIBICHUI

OIIUCbIBATh HU3YYCHHBIC CBOMCTBA TEI U (1)I/ISI/I‘ICCKI/I€ SABJICHUS, HCIIOJIb3Ys
(l)I/ISI/ILICCKI/Ie BCIIMYHHBI, IIPU OIIMCAHHUU IIPABUJIIBHO TPAKTOBATH Q)HBHHGCKI/II;’I
CMBICJI HCIOJIb3YyEMbIX BCJIMYHH, 0003HaYCHUS H CANMHUIIbI (1)I/I3I/I'~I€CKI/IX
BCINYNH, HaXOJIUTb (1)OpMy.]'ILI, CBA3BIBAIOIIUC  TAHHYIO (1)H3quc1<y}0
BCJIMYHUHY C JpyruMu BCJIMYMHAMH, CTPOUTH Fpa(l)I/IKI/I N3YUYCHHBIX

3aBHCHUMOCTEM (I)I/I3I/I‘IeCKI/IX BCIIMYMH

1.5

XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKHE SIBIEHUS U  IPOLECCHI,
HCIIOJIb3YSl U3YUYEHHbIE 3aKOHBI, IPH 3TOM J]aBaTh CIIOBECHYIO (JOPMYIUPOBKY

3aKOHa U 3aIllUCbIBATh €0 MATECMATHYCCKOC BBIPAKCHUC

1.6

1.7

OOBACHATH (pU3MUECKHE MpOIeCChl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYyaluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 — 2 JOrMYecKux
1aroB ¢ momompio 1 — 2 HM3y4eHHBIX CBOMCTBA (DM3MYECKHX SIBJICHUH,

(1)H31/I‘-I€CKI/IX 3aKOHa UJIKM 3aKOHOMEPHOCTHU

pemath pacu€THbIe 3aa4l B 2 — 3 1eWCTBUS, UCIIOB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBAONIME (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a7ay
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEJOCTATOK JAHHBIX I PELICHUS
3aJauu, BBIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOMUMBIE ISl €€ pelIeHMs,
MPOBOAUTH pacu€Thl U CpaBHUBATh IOJYYEHHOE 3HAYEHUE (PUINYECKON

BCIIMYHHBI C U3BCCTHBIMH JaHHBIMH




1.8

1.9

pacrmo3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXHO PpEUIUTh MpPU  [OMOIIU
(U3MYECKUX METOJIOB, HCIONB3YS OMNHCAHHE WCCIEAOBAHUS, BBIICISTh
MpPOBEPSIEMOE  MPENINOJIOKEHHE, OLIEHWBATh  MPABWIBHOCTH  IMOPSJIKA

MMPOBCACHUA NUCCIICAOBAaHN, ACJIaTh BbIBOAbI

MIPOBOJIUTH OMBITHI MO HAOIIOECHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKHX
CBOMCTB Tes: (hopMynupoBaTh IpOBEPSEMbIC IPEIONIOKEHHS, COOUPATh
YCTAHOBKY M3 MPEIOKEHHOTO0 O00OpYAOBaHUS, OINMCHIBATH XOJ OINbITa H

(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATH MIPSIMbIE U3MEPEHUSI C MCII0JIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JIaTYNKOB (U3NYECKUX BEIWYHMH, CPaBHHUBATH PE3yJIbTaThl W3MEPEHUH C

y4€TOM 33JaHHOM aOCOIIOTHON MOTPELTHOCTH

1.11

1.12

IIPOBOJIUTH HCCIIE0BAaHUE 3aBUCHUMOCTHU OJHON (PM3MYECKOH BEIMYUHBI OT
APYroM €  HCIOJB30BAHMEM  MPSAMBIX  M3MEPEHMN:  IUIAHUPOBATh
UCClieIoBaHNe, COOMpaTh YCTAHOBKY M BBIIOJHATh M3MEPEHUS, CIEHys
MPEIJIOKEHHOMY  IUIaHy,  (UKCUpOBaTb  pe3yJbTaTbl  IOJYyYEHHOU
3aBUCUMOCTH B BHJE TaOuUL U IpadUKoB, AeiaTh BBIBOJBI 110 PE3yJbTaTaM

UCCIIEI0BaHUs
IIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (PU3MUECKUX BEIMYUH: IUIAHUPOBATh
U3MepeHusi,  coOupaTb  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  Cleays

npezmo;erHoﬁ HHCTPYKIUU, U BBIYUCIIATh 3HAUCHUC BCJINYHUHBI

1.13

1.14

CO6J'II-0,Z[8.TB ImpaBujia TCXHUKU 0e30IMacCHOCTH npu pa60Te C J'Ia60paT0pHBIM

o0opyaoBaHUEM

XapakTepU30BaTh  NPHUHIUIB  JCHCTBUA  HW3YYEHHBIX TPHOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX ONUCAHUA, UCMOJb3Yys 3HAHUA O
CBOMCTBax  (PU3MUYECKHX  SBJIEHUH U  HEoOXoauMmble  (PU3HUECKHE

3aKOHOMCPHOCTHU

1.15

pacnio3HaBaTb IPOCTBIC TEXHHUYCCKUC YCTPOﬁCTBa H  HU3MCPUTCIBHBIC
HpI/I60pI>I nmo cxeMaM H CXEMAaTUYHBIM pPHCYHKaM, COCTaBJIATb CXCMBI
QJICKTPHUYCCKUX Lenei ¢ mociegoBaTeIbHBIM U napajjiecJIbHbIM COCANHCHUCM
OJICMCHTOB, pasjindas YCJIIOBHBLIC 0003HAYEHUS DJIEMEHTOB SJICKTPHUICCKUX

nereun

1.16

MPUBOANUTH MPUMEPHI (HAXOAUTh MH(OPMAIUIO O MPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUs  (DU3MUECKUX 3HAHUH B TIOBCETHEBHOM JKM3HMU JUIA
obecrieyeHrs: 0€30MacCHOCTH MPH OOPAIEHUHU ¢ MPUOOpaMH U TEXHUYECKUMHU

YCTpOMCTBaMH, COXPAHEHHUS 3/I0POBbSl U COOIOJCHHUSI HOPM IKOJIOIMYECKOTO




MOBE/ICHUS B OKPYKaIOIIEH cpesie

1.17

1.18

OCYILIECTBIATh MOUCK HH(pOpManuu (U3MUYECKOTO COACpX aHUS B CETU
NuTepHeTr, Ha OCHOBE UMEIOIIMXCA 3HAHUW W NOYyTEM CpPaBHEHHS
JOTIOTHUTEIBHBIX MCTOYHUKOB BBLIETATH MH(OPMAIMIO, KOTOpas SBISETCS

MPOTHBOPEYNBON MIIM MOXKET OBITh HEZOCTOBEPHOM

WCTOJIb30BaTh TPH BBINIOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSAPHYIO
nuTepatypy (U3MYECKOTO COJEp:KaHHWs, CIIPaBOYHBbIE MaTEepHalIbl, PECYpChl
cetu VHTepHer; BiazeTe NpuU€éMaMM  KOHCIIEKTHMPOBAHHUS  TEKCTa,

npeoOpa3oBanus HH(OPMALIUK U3 OTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

1.20

CO371aBaTh COOCTBEHHbBIC TMHCHMEHHBIE W KpAaTKUE YCTHBIC COOOIICHHS,
0000mass WHPOPMAIUI0O W3 HECKOJIBKHX HMCTOYHHKOB  (PH3UUIECKOTO
COZIEpP)KaHUsSA, B TOM YHCJIE MYOJIMYHO MPEICTABISATh PE3yIbTaThl MPOCKTHOM
WM HCCIIEIOBATEIILCKON JIEITEIIbHOCTH, MPU 3TOM I'PAMOTHO HCIIOJIBb30BaTh
W3yYCHHBIA  TMOHATHHHBIA  ammapar Kypca (U3UMKH, CONPOBOXKIATH

BBICTYIUICHHE IIPE3CHTALIUEN

IpU BBINOJIHEHUHM YYE€OHBIX MPOEKTOB U HUCCIEIOBaHHN (U3NYECKUX
IIPOLIECCOB  paclpeAesaTh OO0S3aHHOCTM B TIpyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMHM 33Ja4aMM, CICAUTh 3a BBINOJHEHHEM IUIaHAa ICHCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh TPYIIbI, BbICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE,

MIPOSBIISA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAePKAHUA
pasneiia 3j1eMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISPHO-KMHETHYECKON Teopuu
61 CTpoeHHs BemiecTBa. Macca M pa3Mmepbl MoOJeKyid. OTBITHI,
' MOJTBEPIKAAIOIINE OCHOBHBIE HOJI0XKEHHS
MOJICKYJISIPHOKUHETUYECKON TEOpUHU
60 Mopgenu TBEPIOrO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM
' BemiecTBa. Kpucrammyeckue u amopdHbIe Tena
63 OObsicHEeHHE CBOWCTB Ta30B, XHIKOCTEH M TBEPABIX TeN Ha
' OCHOBE TTOJIOKEHUH MOJICKYIAPHOKUHETUIECKON TEOPHH
6.4 CmaumnBaHuE U KalMJUISIPHBIC SBICHUS
6.5 TeroBoe pacupeHne u cxaTue
66 Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO
' JIBVKEHUS YaCTHUIL
6 67 Buyrpennsis  sneprus. CnocoObl HM3MEHEHHS BHYTPEHHEH
' SHEPIHH: TeIUIonepeada i CoBepIieHue padboThl
6.8 Bunsl  Temonepenaud:  TEIUIONPOBOJHOCTb,  KOHBEKIIUS,
' U3ITy9YeHNE
6.9 KonnyecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BELIECTBA
TemyooOMeH U TemaoBOe paBHOBECHE. YpaBHEHHE TEIJIOBOIO
6.10
OanmaHca
6.11 [lnaBnerne W OTBEpJEBAaHHE KPUCTAUIMYECKUX BEIIECTB.
. VenapHas TEIIOTA IJIAaBICHUS
[TapooGpazoBanne u kouaeHcanusa. cnapenme. Kunenwue.
6.12 YaeneHas ~ TeIJioTa  MMapooOpa3oOBaHUsA.  3aBUCUMOCTH
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOro aBIeHUS
6.13 BnaxxaocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y IelbHasl TENJI0Ta CTOPAHUS




6.15

[punuunsr pabdotel TeruoBbix naBurareneid KIIJI termoBoro
asurarens. TemoBple JIBHUraTelad M 3allUTa OKPYKAIOIIEH

cpebl

6.16

3aKkOH COXpaHEHMsI U IPEBPALLEHUS DSHEPIUU B TEIUIOBBIX

mponeccax

6.17

[IpakTuueckue padbOTHI:

#HHPar#H##0OnbITEl 10 OOHApPYKEHUIO  JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO NPUTSKEHHUS.

#H##Par###OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIOB MTOBAPEHHON
COJIM WJIU caxapa.

#H##Par#H#OnbITel 10 HAOIIOAEHUIO TEIUIOBOTO PACIIUPEHUS
ra30B, )KUJKOCTEH U TBEPBIX TEIl.

###Par#H#Onpenenenue JaBieHUS BO3Ayxa B OaiioHe
HIIpULA.

H#HHHPar###OnbITHI, JEMOHCTPUPYIOLIIHE 3aBUCUMOCTb
JaBlieHUs] BO3AyXa OT €ro oObéMa W HarpeBaHHus WIH
OXJIaXICHUSI.

###Par###lpoBepka runore3bl  JIMHEHHOM  3aBHCHUMOCTH
JUTMHBI CTOJIOMKA YXUIKOCTH B TEPMOMETPHYECKOW TpyOKe OT
TEMIEPATYPHI.

##HPar####HabmoneHre n3MeHeHsl BHYTpEHHEH SHepruu Tea
B pe3yJIbTaTe TEIJIONEepeaayu U paboThl BHEITHUX CHUII.
#HH##Par###lccnenoBanue  sABJICHHUS  TEINIOOOMEHAa  TpH
CMEIINBAHUU XOJIOHOU U rOpsiuel BOABI.
##HPar###Onpeniennenne KOJIMYECTBAa TEIJIOTHI, MOIYYEHHOTO
BOJOW NpHU TEIUIOOOMEHE C HarpeTbiM METaUTMYEeCKUM
LUJIUHIPOM.

###Par#H#Onpenenenue yaenbHON TEMI0EMKOCTH BEIIECTBA.
###Par#t#ccnenoBanue mporecca UCIapeHus.
###Par#H#Onpenenenue OTHOCUTEIHLHON BIQXKHOCTH BO3/1yXa.

###Par#H#Onpenenenue yaeabHOM TEMIOTHI IJIABICHUS JIbJA.

6.18

dusnueckue sSBICHUSI B npupoac: MOBCPXHOCTHOC HATAKCHUC

W KalMUWJIJIAPHBIC SABJICHUA B MPHUPOAC, KPUCTAJIBI B IIPHUPOAC,




m3nydenue CoiHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3HI;

oOpa3oBaHHe POCHI, TYMaHa, HHEs, CHeTa.

6.19

Texnuueckue YCTPOMCTBA: KaIUJUIAPBL, [IPUMEPBHI
HCIIOJIb30BAaHUs KPUCTAIUIOB, KUIKOCTHBIM TEPMOMETP, AATUUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUIEHHS  JIOMOB,
TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa, [BUIaTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 Dnektpuzanys Tel. [[Ba poja 3IeKTpUUeCcKUX 3apsiioB
B3aumopneiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCHMOCTb CHMJIbI B3aUMOJICUCTBUSL 3apSUKEHHBIX Tel OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeTIaMH)
Onexrpuueckoe nosne. Hanpssk€HHOCTD AJIEKTPUYECKOTO MOJIS.
7.3 [lpyHumn  cymepno3uuMM  3JIEKTPUYECKMX  Moied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenun  syekTpuueckux  3apsiioB. DneMeHTapHBIN
7.4 anektpudyeckuid 3apsa. Crpoenuwe artoma. lIpoBogHuKM U
JTUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
26 DNeKTpUUECKU TOK. VYenosus CYILIIECTBOBAHUSA
' ANEKTPUYECKOT0 TOKa. VICTOYHMKH OCTOSTHHOTO TOKa
24 JIeHCTBUSL DJIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHYECKOE,
' MarHMTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
- Onexktpuueckas  unenb. Cuma  Toka.  DJIEKTPUYECKOE
' HalpspKeHHe
29 ConpoTuBieHHE NPOBOAHMKA. YIEIBHOE CONPOTHBIICHHE
' BelIeCTBa
7.10 3axoH OMa 1J1s yyacTKa Lenu
[TocnenoBarensHOE " napajjIeIbHOE COeIMHEHUE
7.11
IIPOBOJHUKOB
7.12 PabGoTta 1 MOMIHOCTH 3JIEKTpUUECKOTO TOKA. 3akoH Jlkoyms —




7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

Jlenna

DNEeKTpUUECKUE e U NOTPEOUTETH IIEKTPUIECKON SHEPTUU

B ObITYy. KOopoTKkoe 3aMbIkaHue

IlocTossHHEIE MarHuThlI. BSaHMOﬂCﬁCTBHe IIOCTOSAHHBIX

MarouToOB

MaruutHoe mmojie. MaroHuTHOE 1oJjie 3eMJIM U €r0 3HaUEHUE IS

JKA3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE TMOJ€ AIEKTPUYECKOrOo TOKa.

HpI/IMCHeHI/Ie SJICKTPOMArdHuTOB B TEXHHUKE

JlelicTBUe MAarHUTHOTO TMOJI HA MPOBOAHUK C TOKOM.
DneKkTpoABUraTellb  IOCTOSHHOrO  Toka. Mcnonb3oBaHue
3JEKTPOJBUIaTeNell B TEXHUYECKUX YCTpPOWCTBaX M Ha

TpaHCIIOpTE

Oneitel @apanes. SIBiaeHHE HIEKTPOMATHUTHOW WHAYKIIUU.

[IpaBuio Jlenna

Onekrporernepatop. CnocoObl TOMyYeHUS DIIEKTPUUYECKON
SHEPTUU. DJEKTPOCTAHIMHK Ha BO30OHOBISIEMBIX HCTOYHHKAX

SHEPruu

[IpakTudeckue pabOTHI:

OneIThl IO HAOTIOJEHUIO ANIEKTPU3ALMU TNl MHAYKIIMEH U pu
CONPUKOCHOBCHHH.

UccnenoBanme  meWCTBUS ~ DJNEKTPUYECKOTO  TMOJS  Ha
MIPOBOJHUKY M TUDJICKTPUKH.

CbOopka u mpoBepka pabOThl  DJIEKTPUUECKOW  IIETH
MTOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO dYepes
pPE3UCTOp, OT CONMPOTHUBJICHHS PE3WCTOPAa W HAMPSOHKCHHS Ha
pe3ucrope.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIIEKTPHUYECKOTO

COIMPOTUBJICHHUA TPOBOJHHWKA OT €ro [JIWHBI, IIJIOI[aau




MIOIIEPEYHOI0 CEYEHUs U MaTepHuaa.
IIpoBepka  mpaBuia CJIOKEHUS HaIpsLKEHU I npu
[IOCJIEI0BATEIIbHOM COEMHEHUH ABYX pe3ucTopoB. IIpoBepka
MpaBujia JJisl CWIbl TOKa IPU NapAJIICIBHOM COEIUHEHUH
pesuctopoB. OmpeneneHue pabOTBI HIEKTPUYECKOTO TOKa,
uaymero  uepes  pesucrop.  OmpeneneHue  MOIIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4epes
JaMIOUKy, OT HampspkeHuss Ha Hei. Ompepenenune KII
HarpeBatens. lccienoBaHne MarHUTHOTO B3aMMOJEHCTBHS
MIOCTOSIHHBIX ~ MAarHuToB. M3yyeHue MarHuTHOro  IOJs
MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U Pa3/ICTICHHH.
HccnenoBanue neicTBHs MIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. OIBITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIbI
B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJieHUss TOKa B  Karymke. I3ydenwe JelcTBHS
MAarHuTHOTO II0JIS Ha NMPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue
U u3ydeHue paboTel anekTpoasurarens. M3amepenne KIIJ]
3JEKTPOJIBUTATEIbHON YCTaHOBKHU. OMBITHI 110 MCCIIEIOBAHUIO
SBJICHUS  DJICKTPOMATHUTHOM  MHAYKUUU:  HCCIENOBaHUE

N3MEHEHUH 3HAYEHUS U HaImpaBJICHHUA HHAYKIITMOHHOT'O TOKa

dusnueckue SBICHUS B INpUPOAC: SJIICKTPUYUCCKHUC SBJICHUSA B

aTMOC(bepe, QJICKTPUYCCTBO KUBBIX OpPraHU3MOB, MAIHUTHOC

2 noie 3emiu, Apeid MOJIOCOB, POJIb MAarHUTHOTO TOJS JIst
YKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHudeckue  yCTpOWCTBA:  JIEKTPOCKOI,  aMIIepMeETp,
BOJIETMETP, PEOCTaT, CYETYMK OIIEKTPHUECKOW DHEPTHH,
_— 3JIEKTPOOCBETUTENILHBIE npudopHl, HarpeBaTelbHbIe
' AJIEKTPOIIPUOOPHI (mpumepsl), JNEKTPUUECKUE
MIpeI0XpaHUTEIH, AJIEKTPOMArHuT, DIIEKTPOABHUTATEIh

IMOCTOAHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa



