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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUW K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (enepaibHON paboyel mporpaMmMbl BOCIIUTAHUS U
Konnenmnuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mnporpaMMmbl 10 (u3MKe HaAmpaBieHO Ha (HOPMHUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3alMI0 H3yYeHHUS
(U3UKM Ha JESITEIBLHOCTHOM OcHOBe. B mporpamme mo ¢u3uKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpemMera B peanusamuu TpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANlpeIMETHBIM pe3yJbTaTaM 00yUYeHUs, a TAKXKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o (pu3uke ycTaHaBIMBACT paclpe/eeHiue yaeOHOTO MaTepraina
1o rojam oOyueHus (1o Kiaccam), MpeayiaracT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3YUYEHUs] TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ MEIbI0 OKAa3aHUS METOAMYCCKOU
MOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusnka ABIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYUHBIX YUEOHBIX
MIPEJIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEXAT B OCHOBE MPOLECCOB H
SBJICHUM, W3y4aeMbIX XWUMHUEH, OHWOJIOTHEH, acTpoHOMUEH u (PuU3nIeCcCKon
reorpagued, BHOCHUT BKJIAaJl B €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
npelocTaBisieT HaubOojee sCHble O00pa3lbl MPUMEHEHUs HAay4YHOro MeToAa
MO3HAHUS, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnnHa W3 THaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM YpOBHE [Mperojiaraet OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOINIMMU E€CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

@ HayyHO OOBSCHSTH SBJICHUS;

@ OILICHUBATH U TOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

@ UVHTEpPIpPETUPOBAaTH  JIAHHBIE W HCIOJb30BaTh  HAy4YHBIE
J0Ka3aTeIbCTBA JIsl TOJTYyYEHHUS BHIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHOro mpenmera «®Dusmka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit ®enepanuu, peanu3yonmx
OCHOBHbIE  00I11€00pa30BaTEeNbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEeM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).

eaun ndyyenus Gusnku:

@ 1pUOOpPETEHUE HHTEpeca W CTPEMIJIEHHS OOydYaromuxcsi K HayYHOMY
M3YUYCHHIO TPUPOAbI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CITOCOOHOCTE;

@ pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (hOPMUpPOBAHKE
MCCJIEI0BATENLCKOTO OTHOIIECHHUSI K OKPYXKAIOLUM SIBJICHUSM;

® GopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

® (dopmupoBaHue mpejacTaBiICHUN O poid (U3UKU ISl Pa3BUTUSA JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

@ pa3BUTHE  TMPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oynyuiei
npodecCHOHaNEHON ACSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, TOATOTOBKA K
JaybHeIeMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTikeHue 3TUX Lened mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o011iero oOpazoBaHusl 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay:

@ 1puoOpeTeHue 3HaHUU O JUCKPETHOM CTPOCHHHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

@ 1puoOpeTeHue YMEHUI OMHUCHIBATh U OOBACHATH (PU3UUECKUE SIBJICHUS C
MCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUK;

@ OCBOCHHME METOJIOB pEUICHUS [MPOCTEHIINX pacu€THhIX 3aJad4 ¢
HCIIO0JIb30BaHUEM buznuecknx MOJENe, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

@ pa3BUTHE YMEHHI HAOJIIOAaTh IPUPOJIHBIE SIBIICHUS U BBIMIOJIHATH OIBITHI,
nabopatopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

@ ocBoecHHE MpUEMOB paboThl ¢ HHPOpMaluen (HU3MIECKOTO COAEPIKaHMUS,
BKJIFOYAs MH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OpMALINH;

@ 3HAKOMCTBO cO chepamu MPoheCCHOHAIBHOM JIEATCIbHOCTH, CBSI3aHHBIMH
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHXKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kinacce — 68 gacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B Henemio).



[Ipennaraemspiii B mporpaMmmMe mo (GU3MKE MEepedeHb Jab0paTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 33aJIaHUM, MPeaJiaraéMbIX B paMKax
OCHOBHOT'O TOCYJJaAPCTBEHHOTO PK3aMeHa 1o (hu3ukKe.



COAEPKAHUE OBYUEHUSA

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pasMepsl atoMOB H MOJIEKYJ. OMNbITbL, MOATBEPKIAAONIUE OCHOBHBIE
MTOJI0KEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu  TBEPIOTO, IKUAKOTO U  Ta3000pa3HOTO  COCTOSIHMI  BEIECTBA.
Kpucrammuueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB Ta30B, JKUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJICKYISIPHO-KMHETHYECKOW Teopun. CMadynBaHUe
Y KallWUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JBUKEHHUS YaCTHII.
Buytpennss sHeprus. CrniocoObl U3MEHEHUS! BHYTPEHHEW SHEpruu: Teruionepeaada u
coBepuieHue paboThl. Buapl Temionepenayu:  TEMIONPOBOAHOCTh, KOHBEKIIMS,
V3JIy4YCHHUE.

KonudectBo TemioTel. VYnenpHas TEMIOEMKOCTh BelIecTBa. TemmooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [limaBieHue W OTBepjeBaHUE
KPUCTANIMYECKUX BEILECTB. YJeibHas Teriora IuiaBieHus. [lapooOpazoBanue u
koHneHcarus.  Mcmapenme. Kunenue. VYaenmpHas — Temiota  mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPBI KUTIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.

BnaxHocTs BO3myXxa.

OHeprus TOILIMBA. Y IE€JIbHAS TEMI0TA CTOPaHUSL.

[TpunaIuner pabotel TeroBbix asurateneit KIIJ temnoBoro asurarens. TemioBbie
JBUTATEIN U 3allUTa OKPYKAKOLIENH CPEBI.

3aKOH COXpAHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronmenne 6poyHOBCKOTO ABUKEHUSI.

2. Hab6monenue nuddysum.

3. HaGmronenue siBieHUN CMauyMBaHUs U KAaUJUISIPHBIX SIBIICHUM.

4. HaOmrolieHne TemioBOro paciiupeHus Tel.

5. V3menenue naBieHHsl ra3a TpH HW3MEHEHUU O00BbEMA M HArPEBaHUM WITU
OXJIaXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bune! Teronepenauu.

OxmnaxieHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue ripu coBepilieHur pabOThl BHEITHUMH CHIJIAMH.
10. CpaBHeHI/Ie TEMJIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabnroieHre KumneHus.

b

12. HabGmroieHre moCcTOSTHCTBA TEMIIEPATYPhI TTPH TIABJICHUU.
13. Moaenu TeIIOBLIX ABUTaTEIIEH.
Jlabopamopnuie pabomosl u onvimol.



OMnBITHI IO OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OMNBITHI 110 BHIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OmnbITeI IO HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH M TBEPABIX
TeJl.
OmnpezeneHue gaBaeHUs BO3yXa B OAJIJIOHE IIMPHUIIA.

5. OmBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3/lyXa OT €ro 00béma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IIpoBepka rumore3pl JIMHEWMHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

7. HabnioneHue W3MEHEHUs BHYTPEHHEW OSHEpruM Tella B pe3yjbTare
TEIIonepeau U padOThl BHEIITHUX CHUJL.

8. HccnenoBanue siBIieHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW M TOpsSYeit
BO/IBI.

9. OmnpezeneHue KOIUYECTBA TEILJIOTHI, MOJYYEHHOT'O BOJIOM IPHU TEIIOOOMEHE C
HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

10. OnipeeneHue yaenbHOW TEIIOEMKOCTH BEILIECTBA.

11. UccenoBanue nporiecca uCrnapeHus.

12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13. OnpefenieHue yaeIbHOM TEIUIOTHI TUIABIEHUS JIb/IA.

Paznen 7. DiaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. JIBa poaa dAIEKTpUYECKUX 3apAnoB. BzaumogeincTBue
3apsKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTD CUJIbI B3aUMOJEHCTBUS 3apSAKEHHBIX TEI
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIIAMH).

OnekTpudeckoe rmnozne. Hanpssk€HHOCTh — anekTpuyeckoro moisst.  I[IpuHuun
CYyNEepHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocurenmn »snexrpudyeckux 3apsAaoB. OJEMEHTapHBIM  DJIEKTPUYECKUN  3apsii.
Crtpoenue aroma. [IpoBOJHHMKKM M IHUAJIEKTPUKUA. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsaa.

DIJIEKTPUYECKHUIN TOK. Y CJIOBHUA CYIIECTBOBAHUS AIEKTPUYECKOrO TOKa. MICTOUHUKH
MOCTOSTHHOTO  TOKa. JIeMCTBUS 3JIEKTPUYECKOrOo TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSAX U Ta3ax.

OnekTpuueckas 1enb. Cuna Toka. DieKTpudeckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YIEIbHOE CONPOTHUBIICHUE BellecTBa. 3akoH Owma il ydacTKa IEMH.
[TocnenoBaTenpbHOE U MapalIeIbHOE COETUHEHNE MPOBOIHUKOB.

Pabora 1 MOITHOCTH AeKTpHUYecKoro Toka. 3akoH [[xoyins—JIeHa. DIeKTpudecKue
[ENU U NOTPEOUTENN IIEKTPUIECKOi aHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHl. B3anMMOIEUCTBUE IIOCTOSIHHBIX MAarHuTOB. MarHuTHoe
nosje. MarauTHoe 1oje 3eMiIu U €ro 3HadeHue i Ku3HU Ha 3emuie. OnbiT DpcTena.
MarauTHoe MoJIe AIEKTPUYECKOrO TOKa. [IpuMeHeHue 3eKTpOMAarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOTO MOJIs HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEIb MOCTOSIHHOTO



TOKaA.

Hcnonb3oBaHue diEKTpOABUIaTeIed B TEXHUYECKUX YCTPOMCTBAX U Ha

TPaHCIOPTE.

Onbitel @Papanes. SBineHue saeKTpoMarHUTHOW uWHAyKOuU. IIpaBuno Jlenua.
Onekrporenepatop. CriocoObl MOTYYEHHS! AIEKTPUUECKON YHEPTUU. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

i e

9.

10.

11

25.

DieKTpu3aius Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsi0B U B3AUMOJACHCTBHE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS NHIYKIIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.

[IpoBOAHUKH U TUDIIEKTPHUKHU.

MoaenvpoBaHue CUIIOBBIX JTUHUHM IEKTPUIECKOTO TTOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JIeWCTBHS INEKTPUIECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

. I'a30BbIM paszpsn.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

N3Mepenune CUiibl TOKa aMIIEPMETPOM.

HN3mepeHne 31eKTpUIECKOTO HANIPSIKEHUS BOJBTMETPOM.

Peocrar u Mara3zuH cCOnpoTHBIICHUM.

B3aumonericTBue NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3ICICHUS MOJOCOB MATHUTA.
MoaenupoBaHHE€ MArHUTHBIX MOJIEH MOCTOSSHHBIX MArHUTOB.
OnbIT IpcTena.

MarauTHoO€ 1oJ€ TOKa. DIEKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.
DIIeKTPOABUTATENb TOCTOSSHHOTO TOKA.

HccnenoBanue sBIECHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

OmnbiTel Dapajes.

3aBUCUMOCTh ~ HANPaBJICHUS MHIAYKIIMOHHOIO TOKa OT YCJIOBUWA  €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomosl u onvimol.

1.

A

OneiTel MO  HAOMIONCHWIO  DJEKTPU3ANMHM TEI HMHAYKIHEHW W  TpHU
COTIPUKOCHOBEHHH.

HWccrnenoBanue qeiCTBUS SJEKTPHUECKOTO TIOJIS Ha MPOBOTHUKHU U TUAJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETTH MOCTOSHHOTO TOKA.
V3mepeHne u peryanpoBaHUe CHUITBI TOKA.

H3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccrnenoBanue 3aBHCHUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PEe3UCTOpE.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHl, JAE€MOHCTPUPYIONIME 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOMIAAN MTOMIEPEYHOr0 CEYCHUS U MaTepuara.
[IpoBepka TpaBWJIa  CJIOXKEHHS HANPSDKEHUM TPU  MOCJIEA0BATEIBHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia 1 CWIbBl TOKAa IMPU NApPaJICIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEPe3 JaMIIOYKy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KII/[ HarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJISI TTOCTOSIHHBIX MAarHUTOB MPU MX OOBEIUHEHUU U
pa3eeHUN.

HccnenoBanne AeUCTBUSA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aMMOJECUCTBUS KATYIIKU C
TOKOM Y MarHUTa OT CHJIbI TOKA W HAIIPABJIEHUS TOKA B KATYIIIKE.

N3ydeHne 1ercTBUS MATHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
KoucTpyupoBanue u uzydeHue paboThl JIEKTPOIBUATATEIS.

N3mepenue K1/ anekTpoaBurareibHOM yCTAHOBKH.

OneITl MO HKCCIENOBAaHUIO  SIBIICHUS  DJIEKTPOMArHUTHOW  WHIYKIUU:
MCCIIEIOBAHUE U3MEHCHUI 3HAYEHHS U HANPABJICHUS MHIYKIMOHHOTO TOKA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue Qu3uKu Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs HAIPaBICHO Ha
JTOCTI)KCHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TMPEAMETHBIX 00pa30BaTEIIbHBIX
pe3yIbTaTOB.

B pesynbrare m3ydenusi (U3MKM Ha ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Y
oOyyarorerocst 0y,1yT cOpMUPOBAHBI CIEAYIOIINE TUYHOCTHBIE PE3YyJIbTATHI B YaCTH:
® 1) naTrpuOTHYECKOr0 BOCIIMTAHMS:

@ — IpOSBJICHUE HHTEpECa K HCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCUHCKOU

(bu3nYecKoi HayKu;

@ — IICHHOCTHOE OTHOIICHHE K JOCTHIKEHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;

@ 2) rpa’KAAHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

@® — TOTOBHOCTH K AKTUBHOMY Y4YaCTHIO B O6CY)KI[CHI/II/I O6H_ICCTBCHHO 3HAa4YUMMBIX H

ITHYCCKUX HpO6H€M, CBA3AHHBIX C MMPAKTHYCCKUM IIPHUMCHCHUEM JIOCTI/I}KCHI/Iﬁ

bu3uKy;

@® — OCO3HAaHHC BAXKHOCTH MOPAJIbHO-3TUYCCKHUX IIPHUHIMUIIOB B ICATCIBHOCTH y‘—IéHOFO;
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3) 3¢TeTH4eCKOro BOCIIUTAHUS

— BOCHPUSTHE 3CTETHUUYECKUX KauyeCcTB (PU3NUeCKOil HaykKu: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAHWE IEHHOCTH (U3MUECKONW HAYKW KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEHIIIEH COCTABIIAIOILEH KYyIbTYpHI;

— pa3BUTHE HAy4YHOH JIOO03HATENbHOCTH, HHTEpPEca K HCCIEeI0BATEIbCKON
NesITENbHOCTH;
5) popmupoBaHus KyJAbTYPbI 310POBbS U IMOLHOHAJIBHOI0 0J1aTrOMOTYyYHA:

— OCO3HaHWE IIEHHOCTH 0e30macHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH IPABUJI O€30MaCHOr0 MOBEAEHUS HA TPAHCIIOPTE,
Ha JIOPOrax, C AMEKTPUUYECKUM U TEIJIOBBIM 000PYA0BaHUEM B IOMAIIHUX YCIOBHSIX;
— c(pOpMHUPOBAHHOCTH HaBbIKA pe(yeKCHH, MPU3HAHUE CBOErO MpaBa Ha OLIMOKY U
TaKOIo K€ IpaBa y JPyroro 4ejoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

— QAKTHBHO€ YYacTU€ B pEUIEHUMM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allid, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HANPaBJIEHHOCTH, TPEOYIOIINX B TOM UKCIIE U (PU3UMUECKUX 3HAHU;

— MHTEPEC K MPAKTUUYECKOMY M3YUEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0TUYeCKOT0 BOCIIUTAHMS:

— OpHUEHTAaIlMs Ha IpUMEHEHHEe (PU3NYECKUX 3HAHUU IS PEUICHHs 3a/1a4 B 00JIacTU
OKpY>Xarolle cpejabl, IUIAHUPOBAHUSA TMOCTYNKOB U OLIEHKM HUX BO3MOXKHBIX
MOCJIEICTBUI JJIs1 OKPYKAIOLIEN Cpeibl;

— OCO3HaHHWE TJIO0AJIBHOIO XapaKTepa H3KOJIOTMYECKUX Npo0sieM U MmyTed Hx
peleHus;
8) amanTanuu K U3MEHSAIOUIUMCH YCJIOBUAM COLUAIBHOM M NPUPOIHOM Cpeabl:

— MOTPEeOHOCTh BO B3aMMOJICUCTBUU TNIPU BBHIMOJHEHUU HUCCIEAOBAHUNA U MPOEKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JPYTHUX;

— MOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JIESITEIbHOCTD;
— noTpeOHOCTh B (POPMHUPOBAHWU HOBBIX 3HAHWM, B TOM uucie (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUAX;

— oco3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW B 00JacTH
(1)56370:97 8

— IUTAHUPOBAHHUE CBOETO PAa3BUTHS B IPHOOPETCHUN HOBBIX (PU3HYECCKUX 3HAHUM;

— CTpEeMJICHUE aHAJIM3UPOBATh U BBISABISATH B3aMMOCBS3U MPUPOJBI, OOIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

— OIIEHKA CBOMX JICHCTBUM C YYETOM BIMSHUS HA OKPYKAIOUIYIO CPEy, BO3MOMKHBIX
r7100a1bHBIX ITOCIEICTBHM.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOI'O OOUIETO
oOpa3oBaHus y oOydaromierocsi OyayT c)OpMUpPOBaHbI MeTanpeAMeTHbIe pe3y/ibTaThl,
BKJIFOYAIOIIIHE TT03HABATENLHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBHSI, KOMMYHUKATUBHBIC
yHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIE YyUeOHbIEC IEHCTBHUS.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJbHbIE YUeOHbIE TeiicTBUS

Bba3oBble JJornueckue 1edcTBUSA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBICHUIA);
yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCH(PUKAIUU, OCHOBAHUS IJis
000011IeHHs U CPAaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B paccMaTpuBaeMbix (haKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJISITh TIPHYMHHO-CJICICTBEHHBIC CBS3H MPH W3YYCHUH (DU3HUECKUX SBICHUN
Y TIPOIIECCOB, JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHUEM JEAYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIIOYE€HUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBS3SIX (PU3NUECKHUX BEIHYNH;
CaMOCTOSATENILHO BBIOMPATh CHOCOO pemieHus y4eOHON (U3MYEecKo 3amayu
(cpaBHEHHE HECKOJBKUX BapHAHTOB PEIICHUS], BEIOOP HanboJiee MOIXOAIIETO C
y4ETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHe JeliCTBUA:

MCIIOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKAY HHCTPYMEHT IIO3HAHMS;
IIPOBOJUTHL II0 CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3HUecKil SKCIEPUMEHT, HEOOJIBIIIOE UCCIeI0BaHNEe (DU3UUECKOTO SIBJICHUS;
OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIUIO, MOIYUYEHHYIO B
XOJI€ MCCIIEIOBAHUS WUJIN DKCIIEPUMEHTA;

CaMoCTOSITeNIbHO (OPMYyJIHPOBaTh OOOOIIEHHUS M BBIBOJBI IO pe3yjibTaTaMm
IPOBEAEHHOTIO HAOIOICHUS, ONIBITA, UCCIIEIOBAHNUS;

IPOTrHO3UPOBATh BO3ZMOYKHOE AalIbHEMIIee pa3BUTHE (PU3UYECKUX MPOIIECCOB, a
TaK)K€ BBIJBUTaTh MPEANOJOKEHUS 00 HMX pa3BUTHM B HOBBIX YCIOBUSAX U
KOHTEKCTax.

Pabora ¢ undopmanmueii:

OPUMEHSTh Pa3IuYHbIe METObl, UHCTPYMEHTBI U 3aIIPOCHI IIPU TIOUCKE U OTOOpE
uH(poOpMaIMM WM JAHHBIX C Y4€TOM MPEJIOKEHHON YyuyeOHOUW (u3nyeckon
3a/1a4y;

aHAJIM3UpPOBaTh, CUCTEMATH3UPOBATh M MHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IpeICTaBICHHUS;
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CaMOCTOATENIbHO BBIOMPATh ONTUMANbHYIO (GOpMY Tpe/ICTaBIeHUs HH(OpMATUU
U WUIIOCTPUPOBATh pEIIAeMble 3aJaud HECIOXXKHBIMU CXEMaMH, JHarpaMMaMu,
WHOU rpadMKON U UX KOMOMHAIIMSIMHU.

KoMMmyHMKaTHBHBIE YHUBepcaibHbIe YUueOHble 1eliCTBUS:

B X0Jie OOCYXKICHHsI y4eOHOT0 MaTepuaa, pe3yiabTaToB Ja0OPaTOPHBIX paboT U
IIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXAa€MON TeMBI M BBHICKA3bIBATh
Ujiey, HalleJIeHHbIe Ha pellleHue 33/JaYd U MOoJJepKaHue OyarokenareabHOCTH
0OIIeHMS;

COTIOCTABJIATh CBOW CYXIEHHUS C CYXICHHSIMH JIPYTUX YYaCTHHUKOB JHAJIOTa,
OOHAPYXUBATh Pa3IMIKe U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOMMYHO TPEACTABIATh PE3yJbTaThl BBIMOJIHEHHOTO (U3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, TPOEKTA);

NOHMMAaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYaJIbHOU
paboThI IPU PEIICHUN KOHKPETHOM (PU3NYECKON TPOOIEeMBI;

IPUHAMATH 1T COBMECTHOW NEATETHHOCTH, OPTaHU30BLIBATh ACUCTBHS MO €€
JOCTHKEHHIO: PACHpPENeNiaTh PO, OOCYXKAaTh MPOIECChl M Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEN;

BBIMOJHATh CBOIO 4YacTh pPabOThI, JOCTUTash KaueCTBEHHOTO pe3yJsibTaTa I10
CBOEMY HAIPaBJICHUIO U KOOPAMHHUPYS CBOM JICUCTBUS C JIPYTUMHU YJICHAMU
KOMaH/Ibl;

OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMUI MPOAYKT MO KPUTEPHUAM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMbl B KU3HEHHBIX W YUYEOHBIX CUTYyalUsiX, TPEOYIOUX JUIs
perieHus: Gu3nUecKuX 3HaHU;

OpDMEHTHUPOBATbCA B PA3IMYHBIX  NOAXOAAX  IPUHATHS  PELICHUHN
(MHIMBHUYaTIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN TPYIIIOi);
CaMOCTOSITENIbHO COCTABJISATh aJITOPUTM peLeHUs] GPU3NYECKON 3a/1auil UK TUIaHa
UCCJIEIOBaHUS C YUYETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NIPEAJIaracéMble BApUaHThI PEIICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’IL, AMOIUOHAJIbHBbIN UHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyiaraTh IUIaH €€ U3MECHEHUS,
OOBSACHATH MPUINHBI JOCTIKEHUS (HEAOCTUIKEHHUS) PE3yIbTaTOB JCSITEIBHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
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@ BHOCUTH KOPPEKTHBBI B JCSATEILHOCTh (B TOM YHCJIE€ B XOJ BBHIIIOJHEHUS
(GU3UYECKOr0 MCCNETOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIKXCS CUTYallMi, YCTAaHOBJIEHHBIX OIMOOK, BOSHUKILUX TPYIHOCTEH;

@ OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

@ CTaBHUTH CeOS HA MECTO JIPYroro YeJIOBEKa B XOJE CIOpa WJIM JUCKYCCHHM Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIroro;

@ I[pu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelieHUU (PU3UYECKUX 3ajad WIH B
YTBEPXKICHUAX HAa HAYYHBIE TEMBI M TAKOE e MPaBo APyroro.

NPEAMETHBIE PE3YJIBTATbBI

K xonmy obOyuyenuss B 8 kJjiacce mpeameTHbIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

@ UCIOJIb30BaTh MOHSTHUS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHS BEIECTBA, KPUCTAIIMYECKHE U
amop(HBIC Tena, HACHIIEHHBIM M HEHACHIIEHHBIM Tap, BIAXXHOCTh BO3/yXa,
TEMIIEpATypa, BHYTPEHHSS DJHEPrUsl, TEIUIOBOM [IBUTaTellb, AJIEMEHTAPHBIN
AJIEKTPUUYECKUN 3apsiji, AJIEKTPUUYECKOE TM0Jie, MPOBOJHUKUA U JUIJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

@ pa3nyuath sABJECHUS (TEIUIOBOE pACIIMPEHHE U CKaThe, TeIionepeaaya,
TEIJIOBOE pPABHOBECHE, CMauyMBaHUE, KalNWUISPHbIE SBJICHUSA, UCIAPEHUE,
KOHJICHCAIIUs, TUIaBJICHUE, KpuUcCTaUuu3amus  (OTBEpJACBaHUE), KUIICHUE,
Terionepeaaya (TEIJIONPOBOIHOCTb, KOHBEKIIMS, W3IYUYCHHE), DJICKTpU3AIUs
TEJ, B3aUMOJICHUCTBUE 3aps/IOB, JEUCTBUSA DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aWMOJICCTBUE MArHUTOB, JACHCTBHE MAarHUTHOTO TMOJA Ha
MPOBOJHUK C TOKOM, DOJIGKTPOMArHUTHAsT WHAYKIMSA) IO OINKMCAHUI0 UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JAHHOE
(bu3HUecKoe SBICHHCE,

@ pPacro3HaBaTh NPOSBICHUE M3YYECHHBIX (DU3MYECKUX SIBICHUU B OKPY’KaIOIIEM
MUpE, B TOM YUCiie PU3NYECKUE SABJICHUS B TIPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KalWUISPHbIE SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoe, uzinydenue CoHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHeS,
CHEra, OJJICKTPUYECKUE SBICHUS B aTMocdepe, dICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJIH, Jpeiid MOI0COB, POJIb MATHUTHOTO TOJIS
JUTSL )KU3HU Ha 3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM TMEPEBOJUTH MPAKTUYECKYIO
3a/1a4y B Yu4e€OHYI0, BBIICNIATH CYIIECTBEHHbBIC CBOMCTBA (MMPU3HAKH) (PU3HUUECKUX
SIBIICHUM;

@ ONUCHIBaTh HU3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCIOIb3YS
dbuzuYeckre BEIUMYUHBI (TeMIepaTypa, BHYTPEHHSISI JHEPTHs, KOJIHMYECTBO
TEIJIOThI, YJeIbHasl TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAasl TEIUIOTAa IUIABJICHUS,
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ylIenbpHas TeroTa Mapoo0pa3oBaHMs, yAENbHAs TEIUIOTa CTOpaHUs TOIUIHMBA,
KOO(POUIIMEHT TOJIE3HOTO JEHUCTBUS TEIUIOBOW MAIMHBI, OTHOCHUTENbHAs
BJIQXKHOCTb BO3/yXa, OJJIEKTPUUYECKHH 3apsij, cuja ToKa, O3JIEKTPUYECKOe
HAmpsDKEHWE,  CONPOTHUBIICHHE  TMPOBOAHHMKA,  YACIbHOE  COMPOTUBIICHUE
BEIIeCTBa, pPab0oTa W MOIIHOCTh DJJIEKTPUYECKOrO TOKa), TpPU OMHCAHUHU
OPaBWJIBHO TPAKTOBaTh (M3MUYECKUNA CMBICI  HCIOJIb3YEMbIX  BEIUYHH,
0003HaueHUs W EeOUHUIL (U3MYECKUX BEITUYMH, HAXOIUTh (QOPMYIIHI,
CBSA3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMU BEJIWYHMHAMH,
CTPOUTH TPAPHUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;
XapaKkTepu30BaTh CBOMCTBA Tell, (pU3MUECKHe SIBICHUS M MPOIECCHI, UCMOIb3Ys
OCHOBHBIE  TOJIO)KEHUSI ~ MOJICKYJIAPHO-KMHETUYECKOM  TEOPUU  CTPOCHUS
BEIIECTBA, MPUHLMII CYNEPIIO3ULIMU ToJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHus 3apsana, 3akoH Oma 1y ydacTka memnu, 3akoH Jxoyms—JleHia,
3aKOH COXpaHEHHs] JHEpPrHH, MPU STOM J1aBaTh CJOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCBIBATh €0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBSICHATh (PU3NYECKHUE MPOLIECCHl U CBOICTBA TE€Jd, B TOM YHCIE U B KOHTEKCTE
CUTYaIHH MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 TOTUYECKHX I1aroB
c omopod Ha 1-2 W3y4YEHHBIX CBOMCTBA (PUINYECKUX SBICHUH, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aayu B 2—3 JEUCTBUS, UCIOJB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIONIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUSA 3aJauu
3allMChIBATh KPATKOE YCIIOBWE, BBISIBIATH HEJOCTATOK IAHHBIX MJST PEIICHUS
3aJauM, BHIOMpaATh 3aKOHBI U (HOPMYJbI, HEOOXOAMMBIE M €€ pelIeHHUs,
IPOBOJUTH pacy€Thl W CpPaBHUBATh TMOJYYEHHOE 3HA4YeHHe (pu3ndeckoun
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIN (PU3NIECKUX
METOJIOB, HCHOJb3ysl OMNHCAHME HCCIEAOBAHUA, BBIACIATH MPOBEPSIEMOE
IOPEINONIOKEHNE,  OLEHMBAaTh  NPABWIBHOCTb  MOpPsIKA  MPOBEACHUS
WCCIICJIOBAHMSI, JICJIaTh BBIBOIBI,

IPOBOJNUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHUN WM (PU3UIECKHUX
CBOMCTB Ten (KamWUISIPHbIC SIBICHUS, 3aBHCHUMOCTH JaBJICHUS BO3IyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH Ipollecca OCThIBAHMS M HarpeBaHus Npu
U3ITy4eHUH OT LIBeTa M3Jyyaromied (IMOrJONIaroNieil) MOBEpXHOCTH, CKOPOCTh
UCTIApEHUsI BOJBI OT TEMIIEPATyphl XUAKOCTA M IUIOMAAN €€ TMOBEPXHOCTH,
AIIEKTPU3ALMS TEJT U B3aUMOJICHCTBUE AIIEKTPUUECKUX 3apsAI0B, B3aUMOJICHCTBUE
NOCTOSTHHBIX ~MarHUTOB, BU3yaJlIM3allisl MAarHUTHBIX TOJIe TOCTOSIHHBIX
MarHuTOB, JEWCTBUS MAarHUTHOTO TOJII Ha TPOBOJHUK C TOKOM, CBOMCTBa
AJNIEKTPOMAarHuTa,  CBOWCTBA  DJEKTPOJABUTATENS  IMOCTOSHHOTO  TOKA):
dbopMynupoBaTh MpOBEpSEMbIE MPEIINONIOKEHU, COOUPATh YCTAHOBKY U3
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NPEIOKEHHOTO O00OpYyIOBaHUS, OMHCHIBATH XOJ OMbBITAa W (POPMYITUPOBATH
BEIBOJIBL;

BBIMOJHATh TMPSMbIE H3MEPEHUsS TEMIIepaTypbl, OTHOCUTENIbHOM BIIa)KHOCTU
BO3/lyXa, CUJIbl TOKA, HANIPSDKEHHS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (DM3MUECKUX BEJIMYUH, CPAaBHUBATH PE3yJIbTaThl U3MEPECHUN C YUETOM
3aJIaHHOM a0COMIOTHOM MOTPENTHOCTH;

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BEITUYMHBI OT
IPYroil ¢ UCHOJIb30BAaHUEM MPSIMBIX U3MEpPEHUIl (3aBUCUMOCTbH COMPOTHUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJXA MONEPEUYHOTO CEYEHHUS U YJIEIbHOrO
COTIPOTHUBIICHUS BEIIECTBA IPOBOJIHUKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK,
OT HampsDKEHUST Ha TMPOBOJHUKE, MCCIEAOBAHUE TMOCIEAOBATEIBHOIO U
NapajuleIbHOTO COEIMHEHUM MPOBOAHMKOB): IUIAHUPOBATh HCCIIEOBAHUE,
coOupaTh YCTaHOBKY U BBINOJHATh U3MEPEHUS, CIEAysl MPEAJIOKEHHOMY TIaHy,
¢uKcupoBaTh pe3yJbTaThl TOJYYCHHONW 3aBUCUMOCTH B BHIE TaOIHIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOJNUTH  KOCBEHHbIE H3MEpeHus (u3nueckux BeIW4YuH  (yJesibHas
TEMI0EMKOCTh BEIECTBA, COMPOTUBIICHUE MPOBOAHHMKA, paboTa M MOIIHOCTh
AIEKTPUIECKOTO TOKA): TUTAHUPOBATH MU3MEPEHHUS, coouparhb
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys TMPEATOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHHUE BEINYUHBI,

coONo/IaTh TMpaBUiia TEXHUKU O€30MacHOCTH Mpu padboTe ¢ JabopaTOPHBIM
000py/1I0BaHUEM;

XapaKkTepu30BaTh MPHUHIHUIBI ACHCTBUS M3YyUYEHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOIl Ha MX OMUCAHMS (B TOM YHCIIE: CUCTEMa OTOIUICHHUS IOMOB,
TUTPOMETP, TapoBasi TypOHHa, aMIIEPMETP, BOJIBTMETP, CUETUUK AIIEKTPUUECKON
SHEPTHUH, JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpEeBaTEIbHBIE JEKTPOIPUOOPHI
(mpuMepsI), DIIEKTPUIECKHE peIOXPaHUTENH, JIIEKTPOMATrHUT,
3IIEKTPOJIBUTaTeNlb TOCTOSHHOTO TOKa), MWCIOJNb3ys 3HAHUS O CBOMCTBax
bu3HUecKuX SABJICHUM U HEOOXOAUMBbIEC (PU3NYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTENIbHbIE MPUOOPHI
0 CXeMaM M CXEMaTHYHBIM pPHCYHKaM (KHIKOCTHBIA TEpPMOMETpP, TEpPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CTOPaHUSA, AJIEKTPOCKOT,
peocTaT), COCTABIATH CXEMbl JIEKTPUYECKUX ILENel ¢ MOCIeI0BAaTEeIbHbIM U
napajyieibHbIM COEAMHEHUEM DIIEMEHTOB, pa3iuyas YCIOBHbIE 00O03HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOJUTH MHpUMEPbl (HAXOAUTh HMH(POpPMALUIO O MPUMEpPAX) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM >KU3HM ISl OOecTieueHus
0e30macHOCTU MpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHHUs 3/J0POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO TOBEJCHHS B
OKPYXaroUIEn Cpee;
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OCYILIECTBIIATh MOUCK MH(pOpMaru Gpuzndeckoro coiepxxkanusi B lutepuere, Ha
OCHOBE MMEIONIIUXCS 3HAHUW U MTyTEM CPABHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIJICIIATE HH(POPMAIHIO, KOTOPAs SBIICTCS MPOTUBOPSUYMBON MU MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOIb30BaTh TIPU  BBIMIOJHEHUU YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3NYECKOro COACPKaHUS, CIIPABOYHBIC MaTepUalibl, PECYpChl CETH
WNHuTtepuer, Braaeth mpuéMaMu KOHCIICKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUS
uH(pOpManu U3 OHON 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbBIE TUCbMEHHBIE M KPaTKHE YCTHBIE COOOIIEeHHs, 00001Ias
nH(pOpMALMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3MYECKOTO COJIEp)KaHUS, B TOM
yucie myOoJIUYHO MPEACTaBISATh PE3yJIbTaThl MPOSKTHOW WK UCCIIEIOBATEIbCKOM
NEeSITeIbHOCTH, TPU 3TOM T'PaMOTHO HCHOJb30BAaTh W3YYCHHBIM MOHATUHHBIN
ammapar Kypca (pU3uKu, COPOBOXK/IaTh BRICTYIUICHHE MPE3SHTAIINCH;

IIPU BBHITIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIIEAOBAaHUN (PU3MUECKUX MPOIIECCOB
pacrpenensaTb OOS3aHHOCTA B TPYIINE B COOTBETCTBUU C TOCTaBJICHHBIMU
3aJlayamMu, CJICAUTH 3a BBIINOJHEHUEM IUIaHA JCUCTBUHW U KOPPEKTUPOBATH €TO,

aJIcKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIQJA B JCATEIBHOCTb TPYIIIHI,
BBICTPAWBaTh KOMMYHUKATHBHOE B3aMMOJCUCTBUE, TMPOSBISIA TOTOBHOCTh
paspemiatb KOHMIUKTHI.
TEMATNYECKOE IINTAHUPOBAHHUE
8 KJIACC
Koaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJIOB U TeM B K I (wipposrie)
. g 021 - cer OH;I)OJILHI)I pangquKn 06pa3oBaTebHbIE
porp 1] € padooThI € paooThI pecypebt
Pa3znea 1. TensioBble siBJeHUs
Crpoenne u bubnuorexa LIOK
1.1 CBOICTBA 7 https://m.edsoo.ru/7f4181¢
BEIIIECTBA e
bu6mmoreka [JOK
T
1.2 CIUIOBbIC 21 1 5 https://m.edsoo.ru/7f4181c
TIPOIIECCHI .
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
DNEeKTpUYECKUe
3apsibl. bubnuoreka [JOK
2.1 3apsKeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181¢
U UX e
B3aUMO/ICICTBHUE
2.2 ITocTosiHHBIN 20 1 7 bubmuoreka [JOK
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AIEKTPUYECKUI
TOK
23 MarnuTtHbIe 6 1 15
SIBJICHUS
24 DneKTpoMarHuTHa 4
ST MTHTYKITHST
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB IIO 68 3 14.5
[TPOI'PAMME

IIOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC
KoanuyecTBO 4acos

Ne Hara
n/  Tema ypoka Bcer Kontpoabn  IIpakTnuec H3Yy4eH
I o ble padoThI KHe padoThl us

OcHOBHBIE
MOJIOKEHHUS
MOJIEKYJISIPHO-

1 KHHETHYECKOMU 1
TEOPHUH U UX
OITBITHBIE
TIOATBEPKICHUS
Macca u pazmep

2 aTOMOB U 1
MOJIEKYJI

3 Monenu 1
TBEPJOTO,
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e
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e

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
5256

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a




10

11

KHUJIKOTO U
ra3z000pa3HoOro
COCTOSTHUM
BEIIECTBA

OOBbsicHEHNE
CBOMCTB
TBEPIOTO,
JKUIKOTO U
ra3z000pa3HoOro
COCTOSTHUM
BEIIECTBA HA
OCHOBE
MOJIOKESHUH
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Kpucrannmaeck
ue 1 aMopQHbIe
Tena

CmauuBanue u
KanWUIIPHOCTb.
IToBepxHocTHOE
HaTSHKEHUE

TemnoBoe
pacuupeHue u
coKaTue

Temneparypa.
CBs3b
TEeMIIEpaTyphl CO
CKOPOCTBIO
TEIJIOBOTO
JBHYKEHUS
YaCTULL

BryTtpeHnHss
SHEPIHUsl.
Cnoco6b1
W3MEHEHUS
BHYTpPEHHEHN
SHEPIUH

Bunnl
TeIUIoNEepeIayn

Ypok-
KOH(epeHIIHS
"IIpakTuueckoe
HCII0JIb30BaHUE
TEIUIOBBIX
CBOICTB
BEIIECTB U
MaTepuasioB B
LeJsIX
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bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
5800

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
5530

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a
5a26

bu6morexa [JOK
https://m.edsoo.ru/ff0a
5¢60

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
6412

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
65¢0
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13

14

15
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17

18

19

3Heproc6epe>I<eH

I/I;{”

KommgectBo
TEIIOTEI.

VY nenvHas
TEII0EMKOCTD

YpaBHeHUE
TETJIOBOTO
Oananca.
Tenmoobmen u
TEIJI0BOE
paBHOBECHE

JlaGopatopHas
paborta
"HUccnenoBanue
SIBJICHUSA
TEII00OMEHA
npu
CMEIIMBAHUH
XOJIOIHOHN U
ropsiueit BoabI"

Pacuer
KOJIMYEeCTBa
TETUTOTHI,
HE00XO0AUMOTO
JUTSL HAaTPEeBaHUS
TeNna u
BBIICITISIEMOTO
UM TpU
OXJTKICHUHU
JlaGopatopHas
paborta
"Onpenenenune
YAEIbHOU
TETJIOEMKOCTH
BemecTsa"

OHeprus
TOILINBA.
VY aenpHas
TeILIOTa
CropaHus

IInaBnenne n
OTBEp/IEBaHUE
KPUCTAJUTMYECKH
X Ten. Y aeabHas
TEIIoTa
TUIABJICHUS

JlabopaTopHas
paborta
"Onpenenenue
YAEIbHON
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Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a
6976

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a
7088

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
6298

but6mmoreka [JOK

https://m.edsoo.ru/ff0a
6bb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
7b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
72fe
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21

22

23

24

25

26

TETIOTHI
TUTABIICHHST
apaa”
[TapoobpazoBan
ue
KOHJIEHCalHs.
Hcnapenne

Kunenue.

Y nenvpHas
TeImioTa
napooOpa3oBaHu
AU
KOHJIEHCAIIHH.
3aBUCHMOCTh
TEMIEPATYPbI
KUIICHUS OT
aTMoc(epHOTo
JTaBJICHHS

BnaxuocTts
BO3]IyXa.
JlaGopatopHas
paborta
"Onpenenenue
OTHOCHTEJIBHOU
BJIQXKHOCTH
BO3ayXa"

Pemrenue 3agau
Ha ompeieNieHue
BJIQYKHOCTH
BO3/yXxa

[TpuHIUIIBL
paboTsl
TETIJIOBBIX
JIBUTATEICH,
[TapoBas
TypOHHa.
JBurarenn
BHYTPEHHETO
CrOpaHus

KII TermoBoro
JIBUTATEIIS.
TemnoBbie
JIBUTATEIIN U
3allnTa
OKpYyXaromein
cpensl

3aKoH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUHU B
TETIJIOBBIX
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bu6mmoreka [{OK
https://m.edsoo.ru/ff0a
740¢

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
7628

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
1cTc




27

28

29

30

31

32

33

34

nponeccax

IloaroroBka K
KOHTPOJIBHOM

pabote mo Teme
"TemnnoBbie

SIBJICHMS. 1
N3menenne
arperaTHbIX

COCTOSIHUI

BerecTna"

KonTponbhas
pabora 1o Teme
"TennoBbie
SIBJICHUS.
N3MmeHeHune
arperaTHbIX
COCTOSIHUH
BelecTna"

DnekTpusaius
ten. JIBa pona
AIEKTPUUECKUX
3apsIoB

Ypok-
HCCICIOBAHUE
"DnexTpuzanus
T€Jl UHIYKIUEN 1
U TIpH

CONPUKOCHOBEH

n

nn

B3anMmoneiicteu
€ 3apsKEHHBIX
Ten. 3aK0H
Kynona

DnexTpuyeckoe
ToJIe.
HanpsxeHHOCTD
JIEKTPUIECKOTO
noss. [IpuHoun
CYNEPIIO3UIINI
JIEKTPUYECKUX
rosien

Hocurenn
ANEKTPUIECKUX
3apsI0B.
OnemMeHTapHbIN
3apsan. CtpoeHue
aToMa

[IpoBoHMKY U 1
JTUDJICKTPUKH.

3aKoH

COXpaHEHUs

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
8312

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
86ae

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
8ala

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
8efb




35

36

37

38

39

40

41

42

43

3JIEKTPUYECKOTO
3apsaa
Pemenne 3amaq
Ha IPUMEHEHNE
CBOICTB
AIEKTPUUECKUX
3apsa0B
DnexTpuyecKui
TOK, YCIIOBHUSI
ero

CyII€CTBOBAHMUA.

Hctounuku
3JIEKTPUYECKOTO
TOKa

HeicTBus
AIEKTPUIECKOTO
TOKa

Ypok-
HCcCce0BaHNE
"JleiicTBUE
AIEKTPUIECKOTO
TTOJISI Ha
MIPOBOTHUKH U
JUAJIEKTPUKA"

DNEeKTPpUYECKUM
TOK B METaJIIaX,
KUJKOCTAX U
razax

DneKkTpuyecKas
Lelb U €€
COCTaBHEBIC
4acTH

Cuna Toka.
JlaGopatopHas
paborta
"Usmepenue u
peryiupoBaHue
CuJIBI TOKA"

DneKTpuyecKoe
HanpsoKEHUE.
BosbT™meTp.
JlabGopaTopHas
paborta
"U3mepenue u
peryiupoBaHue
HanpsHKeHus"

ConpoTuBieHue
MIPOBO/IHUKA.
VnenpHOE
CONPOTHUBIICHUE
BElIeCTBa
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bubnuoreka [{OK
https://m.edsoo.ru/ff0a
90cc

bub6mmoreka [JOK

https://m.edsoo.ru/ff0a
95a4

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a
96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
9838

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a
8bd6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
9el4

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a
a738




44

45

46

47

48

49

JlaGopatopHas
paborta
"3aBuCUMOCTB
AIIEKTPHYECKOTO
COIIPOTHUBIICHUS
MPOBOJTHHUKA OT
€ro JUIMHBI,
TUTOIIAIH
MIOTIEPEYHOT0
CeueHHs U
Marepuana"

3aBUCUMOCTh
CHJIBI TOKA OT
HaMPSIKEHUS.
3akoH Oma mist
ydacTKa Lenu

JlabopaTopHas
paborta
"UccaenoBanue
3aBUCUMOCTH
CHJIBI TOKA,
UIYIIETo uepes
pe3ucTop, oT
COTIPOTHUBIICHUS
pesucropa u
HaNPsDKEHUS Ha
pesucrope"

IlocienoBatenn
HOE U
napauieJIbHOe
COEIUHEHHUS
MIPOBOTHUKOB

JlabopaTopHas
paborta
"I[IpoBepka
IpaBHIIa
CIIOKEHHMSI
HaIpsHKEHUN
npu
IIOCJIEI0BATEIbH
OM COEIMHEHUU
JIBYX
pe3uctopon”
JlaGoparopHas
pabota
"IIpoBepka
TpaBuIIa AJist
CHUJIBI TOKa IIpH
napayuieTbHOM
COCIMHCHUH
pe3uctopos”
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bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
a738

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
ad4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
a04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
aas8

but6mmoreka [JOK

https://m.edsoo.ru/ff0a
adle



50

51

52

53

54

55

56

57

Pemenue 3amau
Ha MIPUMEHEHNE
3akona Oma s
pa3IUuYHOTO
COCIUHEHHUS
MIPOBOTHUKOB

Pabota n
MOIIHOCTb
ANMEKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna
JlaGopatopHas
paborta
"Onpenenenue
paboTHI 1
MOIIHOCTH
ANEKTPUIECKOTO
ToKa"

DNEeKTPUYECKUE
Lenu u
noTpeOuTenn
BJIEKTPUUECKON
SHEpruu B ObITY.
Kopotkoe
3aMbIKaHNE

IToaroroBka x
KOHTPOJIbHOM
pabote mo Teme
"DnexkTpuueckue
3aps/ibl.
3apsiKEeHHbIE
TeIa U uX
B3aMOIEHCTBUA
. [TocTosiHHBIH!
BJIEKTPUYECKUI

"

TOK

KonTponbHas
pabora 1o Teme
"DnekTpuueckue
3apsbl.
3apsKeHHbIE
TeIa ¥ X
B3aUMOICHCTBUS
. [TocTossHHBIN
ANIEKTPUYECKHUI
TOK"
[TocTosiHHBIE
MarHuThl, UX
B3alMO/JICHCTBHE
Ypok-
ncciaea0BaHue

Bbu6mmorexa [JOK
1 https://m.edsoo.ru/ff0a
af8a

bubmuoreka [JOK
1 https://m.edsoo.ru/ff0a
bl24

but6mmoreka [JOK

https://m.edsoo.ru/ff0a
b3e0

Bbu6moreka [JOK
1 https://m.edsoo.ru/ff0a
b660

Bbu6mmoreka [JOK
1 https://m.edsoo.ru/ff0a
bd2¢

but6mmoreka [JOK

https://m.edsoo.ru/ff0a
bea8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
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58

59

60

61

62

63

"N3yuenue
mmoJiei
IMOCTOSTHHBIX
MaraHuros"

MaruanTtHOE
noJie.
MaruanTtHOE
noJsie 3eMIu "
€ro 3HaYCHUE
JUTS 5KA3HU Ha
3emie

OmnsIT OpcTena.
MaruuTtHoe
mnoJse
3JIEKTPUYECKOTO
ToKa MarauTHoe
T0JI€ KaTYIIKH C
TOKOM

IIpumenenue
ANEKTPOMArHUTO
B B TEXHHKE.
JlabopaTopHas
paborta
"N3yuenue
JEACTBUSA
MarHMuTHOTO
TOJIS Ha
MIPOBOJHHUK C
TOKOM"

OnexTpoaBurare
JIb TIOCTOSTHHOTO
TOKA.
Hcnons3zoBanne
ANEKTPOIBUTATE
ne B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TpaHCHopTe.
JlabopaTopHas
paborta
"Konctpyupona
HUE U U3yUeHUE
paboThl
ANEKTPOIBUTATE

I

OnEbITH
®Dapanes. 3akoH
AJIEKTPOMArHUTH
O MHIYKLIHH.
[IpaBuio Jlenna

DnekTporeHepar
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bu6mmoreka [JOK
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but6mmoreka [JOK
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cld2

Bbu6morexa [JOK
0.5 https://m.edsoo.ru/ff0a
c74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0a
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op. CriocoObl
TTOJTy9ICHUS
3NEKTPUIECKOI
SHEPTHUH.
DIEeKTPOCTaHIU
U Ha
BO300HOBJISIEMBI
X UCTOYHUKAX
SHEPTUU

IloaroroBka k
KOHTPOJIBHOM
pabote mo Teme
"DnekTpuueckue
U MarHUTHBIE
SIBJICHUS"

64

KoHntpoinbHas
pabora 1o Teme
65 "DneKkTpuueckue
Y MarHUTHBIE
SIBJICHUS"

Pe3epBHbIit
ypok. Pabora ¢
66 TEKCTaMH T10
teme "TermioBele
siByIeHHs"

PezepBHbIit
ypok. Pabora ¢
TEKCTaMU TI0
67 TEME
"TlocTostHHBIM
AJIEKTPUYECKUI

"

TOK

Pe3epBHbIit
ypok. PaGora ¢
TEKCTaMH T10
TeMe
"MarsauTHbIe
sBieHUS"
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOIT'PAMME

68

68

14.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
cbl4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
ccSe

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a
cdc6

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYHEHUKA
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» ®usuka: §8-i knacc: 0a30BbIN ypOBEHb: YueOHUK, 8 kinacc/ [leppikun M. M., UBanos

A. U., Akitmonepnoe odmectBo «M3aatensctBo «IIpocBerienue»
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