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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢u3MKe Ha ypoOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTAaBJIE€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMIA K pe3yibTaTaM OCBOCHUsS Ha 0a30BOM YypOBHE OCHOBHOM
oOpa3oBarenbHOil mporpammsbl, mnpeactaBieHHbIXx B PI'OC 00O, a Ttakxke ¢ ydé€rom
denepanpHOil pabouelt mporpaMMmbl BociuTaHuss ¥ KOHIENIMK TpernoJaBaHusl yaeOHOTO
npeaMeTa « Pu3nKay.

ConepkaHue MporpaMMbl 1Mo (U3UKE HANpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYyUHOU
IPAaMOTHOCTH OOYYArOUIMXCS W OpraHM3alfio u3ydeHuss (GU3UKH Ha JeSTeNIbHOCTHON
ocHoBe. B mporpamme 1o (U3HMKE YYMTHIBAIOTCS BO3MOXKHOCTHM YYEOHOro NpeaMeTa B
peammzanuu TpedoBanuit PI'OC OOO k mIaHUPYEeMBbIM JUYHOCTHBIM U METaNpeaMeTHBIM
pe3yibTaTaM OOydEHHUs, a TaKKE MEXKIPEIMETHBIE CBA3M €CTECTBEHHO-HAYUHBIX yUEOHBIX
MIPEAMETOB HAa YPOBHE OCHOBHOI'O 00LIEro 00pa3oBaHMs.

[Iporpamma 1o Qu3uKe ycTaHaBIMBAeT paclpeaeieHre ydyeOHOro marepuaia Mo Trojam
oOyueHusi (o KJjlaccam), MpeAsiaraeT MPUMEpPHYI0 IOCIEI0BATEIbHOCTh H3YYEHHS TeEM,
OCHOBAaHHYI0O Ha JIOTMKE pa3BUTHUsI IPEIMETHOIO COJEpKaHUs U Y4E€TE BO3PACTHBIX
0COOEHHOCTEN 00yJaromuXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKON MOMOIIM YYHUTEIIO B
CO3/1aHUU paboyelt MPOrpaMMBbl IO Y4eOHOMY IIPEaMETY.

dusnka SBISIETCS CUCTEMOOOPA3YIOUIMM [Jisl €CTeCTBEHHO-HayYHBIX Y4EOHBIX MpPEIMETOB,
MOCKOJIbKY (PU3UUYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX
XUMHEH, Ouosoruei, actpoHomued U Qusnuyeckoid reorpadueld, BHOCUT BKJAJ B
€CTECTBEHHO-HAYUYHYI0 KapTHHY MHpa, I[peJocTaBisieT Haubosee siCHble 00pa3Lbl
IPUMEHEHUS HAy4YHOr0 MeETOoJa IO3HAaHMS, TO €CTh CHocoba MOJIydyeHHUs JOCTOBEPHBIX
3HAaHUHN O MUpE.

Opna w3 THaBHBIX 3a7a4 (U3MYECKOro 00pa3oBaHUS B CTPYKType o0OImero oOpa3oBaHUS
COCTOUT B (hOPMUPOBAHHH €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH W HHTEpeca K HayKe y
00yJaroIIXCsl.

Wzyuenue ¢usuku Ha 0a30BOM ypOBHE TMpEANoOjaraeT OBJaJeHHE CIEeAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTD:

® Hay4HO OOBSCHSATH SBJICHUS;

® OLIEHMBATh ¥ MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATh JAHHBIE M HCIOJIH30BATh HAYyYHBIE JOKA3aTENbCTBA [UJISl IMOJTYYEHUS
BBIBOJIOB.

emn wu3ydeHus (UMK HAa YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUSl ONPEACICHBI B
Konnenuuu mnpenogaBanus ydeOHoro mpeamera «®dusmka» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit @enepany, peaan3yrolUX OCHOBHbIE 00111e00pa3oBaTelIbHbIC
porpaMMmbl, yTBepkAEHHOW pemieHueM Komnerun MuHUCTEpCTBA  MPOCBELICHUS
Poccuiickoit @enepannu (mpotokorn ot 3 aekadps 2019 r. Ne [TK-4BH).

eau n3ydennst pu3uKM:

e TpuoOpeTeHHe MHTEepeca U CTPEeMJICHHs O0YyYaroIIMXCs K HAyYHOMY H3YUEHHUIO TPHUPOIIBI,
Pa3BUTHUE X UHTEIUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

e pa3BUTHE IMPEJCTaBICHUH O HAayyHOM MeETOJA€ INO3HaHUS U (QopMHUpOBaHHE
HCCIIEZIOBATEIbCKOT0 OTHOIIEHUS K OKPY)KAIOIINUM SIBJICHUSIM;

e (QopMupoBaHHE HAyYHOrO MHMPOBO33PEHHUS KaK pe3ylbTaTa H3Y4YEHUS OCHOB CTPOCHHS
MaTepuu ¥ PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opmHUpoBaHUE MPEACTaBICHUIN 0 POl (HUUKH IS pa3BUTHS APYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHIA;



e pa3BUTHE IMPEJCTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaNIbHON
JeSITEIbHOCTH, CBSA3aHHOM C (U3UKOHM, MOATOTOBKA K JaJibHEHIIEMY OOYYEHHUIO B 3TOM
HAIPaBIICHHUH.

JlocTikeHre ATHX 1ieJield MPorpaMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOT'O OOIIETro 00pa3oBaHUs
o0ecreunBaeTcsl pelieHueM CIeAYIONNX 3a1a4:

e npuoOpeTeHHe 3HaHUW O JHUCKPETHOM CTPOECHUHU BEIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpHOOpeTeHNnEe YMEHHH ONMHUCHIBATh U OOBSICHATH (PU3NUECKHE SBICHUS C MCIOJIb30BAHUEM
MIOJIy4CHHBIX 3HAHMWI;

® OCBOGHHE METO/OB pEIIEHHUS TMPOCTEUIIMX pacué€THBIX 3aJad C HCIOJIb30BaHHEM
bu3nyecKknux Mojesnei, TBOPYECKUX U TPAKTUKO-OPUEH THPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHWH HAOIIOAATh NMPHUPOJIHBIC SBJICHUS U BBINOJHATH OIBITHI, JaOOpPaTOpHBIE
paboOTBl M OKCIIEPUMEHTAJBHBIE HCCIEOBAHUS C HCIOJIb30BAHUEM HM3MEPHTEIbHBIX
puOoOpoB;

e ocBoeHHe NpuéMOB pPaboThl ¢ uHpopManueld (QU3NYECKOrOo COJAEP)KAHMS, BKIIOYAs
MH(OPMALMIO O COBPEMEHHBIX JAOCTI)KEHUAX (PU3MKH, aHAJIU3 U KPUTUYECKOE OLICHUBAHUE
uH(popMaIuu;

® 3HAKOMCTBO cO cepamu mpodhecCHOHAIBLHOU N1eATEeIbHOCTH, CBA3aHHBIMU C (PU3MKOW, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXKEHUSX (PU3NUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA
orBonutcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 gacos (2
yaca B Hememo), B 9 wmacce — 102 waca (3 waca B  HEIENo).

[Ipennaraemelii B mporpaMMe mo (U3HMKE MepeueHb JaOOpaTOPHBIX PabOT M OINBITOB HOCHUT
PEKOMEHIATEIILHBIN XapaKTep, YYUTEINb JAeaeT BRIOOP MPOBEACHHUS JIAOOPATOPHBIX paboT
ONBITOB €  y4y€TOM UHAMBUAYAIbHBIX  OCOOCHHOCTEl  OOydaromuxcsi,  CIHCKa
IKCIIEPUMEHTAIBHBIX 3aJaHHid, MpelaraéMblIX B PaMKax OCHOBHOI'O T'OCYIapCTBEHHOI'O
9K3aMeHa 1Mo (pu3uKe.



COJEPXAHUE OBYYEHUA
8 KIIACC

Pasnesn 6. TermioBble siBJICHUSA.

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpPUM CTpOEHUs BemecTBa. Macca n
pa3mMepbl aTOMOB M MOJEKYJ. ONbITb, MNOATBEPKAAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU.

Mogenu TBEPHOro, XKHIKOTO W Ta3000pa3HOr0 COCTOSHUUM BemlecTBa. Kpucrammmdeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TEI HA OCHOBE
MOJIOKEHUH MOJEKYJISIPHO--KUHETHYeCcKoM Teopur. CMaurBaHUE W KAMUJUISIPHBIC SIBICHUSA.
TemnnoBoe pacuIMpeHue U CxKaTUE.

Temneparypa. CBsi3b TEMIIEpATYPhbl CO CKOPOCTHIO TEIMJIOBOTO ABMXKEHHS 4YacTull. BHyTpeHHss
sHeprug. CrnocoObl M3MEHEHUs: BHYTPEHHEH SHEpPruu: TeIuionepenadya U COBEPIICHHE
paboTel. Buasl Tersonepeaadn: TEMJIONPOBOJHOCTh, KOHBEKIIMS, U3ITyYEHHUE.

KonudectBo TemnoThl. YaenbHas TEIIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecue. YpaBHeHHME  TemoBoro ©OamaHca. IlnaBimenue u  oTBepleBaHue
KPUCTAJUIMYECKUX BELIECTB. YJAenpHas Temjgora MiaBieHus. llapooOpasoBaHue W
koHaeHcanus. Mcnapenne. Kunenue. YaenbHas Teriora napooOpa3oBaHHs. 3aBUCUMOCTD
TEMIIEPATypbl KUIIEHHS OT aTMOC(HEPHOTO IaBIICHUSI.

BraxxHocTh Bo3yXxa.

OHeprus TOILIMBA. Y JeNbHAs TEIIOTa CrOpaHusl.

[Tpunnumnel pabotsl TemnoBbix asurarenei KIIJ[ rennoBoro asurarens. TemioBsle ABUTaTENH
U 3allUTa OKPYKaIoIeN Cpebl.

3aKOH COXpaHEHHS U MPEBPALEHUsI SHEPTUH B TEILJIOBBIX MpoOIleccax.

Hemoncmpayuu.

Habmonenre O6poyHOBCKOT'O ABUKCHHUSL.

Ha6mronenne nuddyszun.

HaOmonenvie ssBieHU CMaunBaHUS U KaTWJUISIPHBIX SIBIICHUH.

HaGronenne TermioBoro pacumpeHust Tedl.

W3menenune naBieHus ra3a npyu U3MEHEHUU 00bEMA U HAarPEBAHUU HIIM OXJIAXKICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Buns! rennionepenayn.

OxJa)x1eHue Npu COBEPLICHUH PaOOTHI.

. HarpeBanmue npu coBepiieHuu pabOThl BHEIIHUMH CHJIAMHU.

10 CpaBHEHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB.

11.HaOmroneHue KUuIeHus.

12.HabmoieHre mOCTOSIHCTBA TEMIIEPATYPHhI IIPH TUIABICHHH.

13.Moenu TenaoBbIX IBUTATEIEH.

Jlabopamopnsie pabomout u onvimol.

OMnBITHI IO OOHAPYKEHUIO JIEHCTBUS CHII MOJIEKYJISIPHOT'O TTPUTSKEHHUS.

OnbITHI 110 BHIPAIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM UJTU caxapa.

OnbITH 110 HAOJIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEI.

Ornpenenenue AaBiaeHUs BO3yXa B OaJJIOHE IIIPHIIA.

OMBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3AyXa OT €ro 00béMa U HarpeBaHUs

WJTU OXJIAXKICHUS.

6. [IpoBepka THIOTE3bl JIMHECHHOW 3aBUCUMOCTH  JUIMHBI  CTOJOHMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHI.

7. HabmoneHnne wW3MEHEHHsS BHYTPEHHEH SHEpruM Tella B pe3yiabTaTe TEIUIONepeaadn Hu
paboTHI BHEIIHUX CHIL.
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8. HccnenoBanue siBaeHUs TENJI000MEHA IPY CMELIMBAaHUU XOJIOHOW U TOpsiuell BOJIBI.

9. OmnpeneneHne KOJMYECTBA TEMJIOTHI, OJIYYEHHOTO BOJOW MPH TEMI00OMEHE C HArpeThiM
METAJUIMYECKUM LHJIMHIPOM.

10.0Omnpenenenre yaenbHON TEIOEMKOCTH BEIIECTBA.

11.MccnenoBanue mpouecca uCrapeHus.

12.0OnpeneneHre OTHOCUTENILHON BIAXKHOCTH BO3IyXa.

13.0npeneneHue yaenbHOU TETIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. dnekrpuyeckue U MATHUTHbBIE SABJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JeKTpUYEcKHX 3apsnoB. B3zanmmopeicTBue 3apsiKEHHBIX TEJL.
3akoH KynoHa (3aBUCHMOCTh CHJIBI B3aWMOJCHCTBHUS 3apsHKEHHBIX TEl OT BEIUYHHBI
3apsI0B M PACCTOSTHUSL MKy TEJIAMU).

Onektpudyeckoe mone. Hanpspk€HHOCTh snekTpuueckoro moiisi. [IpuHIMN cynepno3uuuu
ANEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. JJIeMEHTapHbIN 3iekTpuueckuid 3apsa. CtpoeHue aToma.
IIpoBOJHUKY U TUAIEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOr0 3apsiia.

ONEeKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOro ToKa. VICTOYHUKH
MOCTOSIHHOT'O TOKA. J{eficTBUA AMEKTPHYECKOro TOKa (TErIoBOe, XUMUYECKOe, MarHUTHOE).
DJIEKTPUYECKUM TOK B XKUJIKOCTIX U ra3ax.

OnekTpuyeckas nenb. Cuna Toka. DJIeKTpuuyeckoe Hanpsokenue. ConpoTUBICHUE MPOBOIHUKA.
VYaenpbHoe conpoTUBIIEHUE BellecTBA. 3akoH OMa niia ydactka uenu. [locienoBatenbHoe U
[1apaJulesIbHOE COCIMHEHU € ITPOBOJHUKOB.

PaGoTa ¥ MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH J[koyns—JIeHna. DaeKkTpuueckue 1enu u
NOTPEOUTENN INEKTPUUIECKOM dIHEpruH B ObITY. KOopoTKOe 3aMbIKaHue.

[locrossHHbIE MarHuTbl. B3auMoOaelCTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moie.
MarnuTtHoe mosie 3eMJIM U €ro 3HaueHue JJ1s )Ku3Hu Ha 3emiie. OnbIT Opcerena. MarautHoe
MoJie BJEKTPUYECKOro ToKa. [IpuMeHeHHWe »IEeKTpOMarHUTOB B TexHHKe. JleiicTBHe
MarHUTHOTO TMOJii Ha TPOBOJHUK C TOKOM. OJIEKTPOABUTATENb IOCTOSHHOIO TOKa.
Hcnonp30BaHne 3JEKTPOABUTATENEN B TEXHUYECKUX YCTPOKMCTBAX U HA TPAHCIIOPTE.

Oneitel  Papaned.  SIBneHue  aneKTpoMarHuTHoW — umHAykuuu.  [lpaBuno  JleHna.
Onekrporenepatop. CrocoObl MONYYEHHUS JJIEKTPUUECKONW DHEPruu. DJIEKTPOCTAHIIMHM Ha
BO300HOBJIIEMBIX UCTOYHHKAX SHEPIrHUH.

JHemoncmpauyuu.

DnexTpu3anms Tell.

JIBa pona 3JEKTpUUYECKUX 3apsAA0B U B3aUMOJICHCTBUE 3aPSAKECHHBIX TEJL.

YCTpOKCTBO U JIENCTBUE IIEKTPOCKOMNA.

DneKTpocTaTuuecKast MHIAYKIHUS.

3aKOH COXPaHEHUS JIEKTPUYECKUX 3apsi/I0B.

IIpoBOAHUKH U TUDJIEKTPUKH.

MopennpoBaHu€e CUIIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS.

M cToyHMKN TOCTOSTHHOIO TOKA.

. JlelCTBUSA SJIEKTPUUECKOrO TOKA.

10 DIIEKTPUYECKUM TOK B KHUJIKOCTH.

11.I"a30BbIH pa3psia.

12.M3mepeHue cCUilbl TOKa aMIIEPMETPOM.

13./13MepeHune IIeKTPUUECKOro HAMPSKEHNS BOJIbTMETPOM.

14.Peocrat 1 MarasuH COIPOTUBIICHH.

15.B3anuMo/1elicTBME TOCTOSTHHBIX MAarHUTOB.

16.MozaenrpoBaHKe HEBO3MOKHOCTHU PA3EJICHHUs 100 COB MarHUTa.

17 MonenrpoBaHrue MarHUTHBIX MOJEH MOCTOSSTHHBIX MAarHUTOB.

18.0msIT Dpcrena.
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19.MarHuTtHOE€ 1oJie TOKa. DJIEKTPOMArHuT.

20./lelicTBME MAarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

21.D5eKTpoABUraTeNb MOCTOSIHHOI O TOKA.

22 .UccnenoBanue sABJICHUS 3JIEKTPOMArHUTHOW MHYKIIUH.

23.0mnbiThl Papages.

24.3aBUCHMOCTh HAPaBJICHUsI HHAYKIIMOHHOI'O TOKa OT YCJIOBHI €ro BOZHUKHOBEHUSI.

25.071eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomout u onvimaut.

OMnBITHI 110 HAOTIOACHUIO JICKTPU3AIMH TEJ UHIYKIIUEH U IPU COMPUKOCHOBEHHH.

HccenenoBanue qeiCTBUS 3JIEKTPUYECKOTO OIS HA TPOBOIHUKYU U AUDIIEKTPUKH.

Cbopka u mpoBepka paboThI MEKTPUIECKOH 1IENH MOCTOSHHOT O TOKA.

W3mepeHne u peryamupoBaHue CUJIbI TOKA.

N3mepeHune u peryimpoBaHue HalpsyKeHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PEe3UcCTop, OT COMPOTUBIIECHUS

pE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OMBbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIEKTPUUECKOTO COMPOTUBIIEHUSI TPOBOJHUKA OT
€ro JAJIMHBI, IUIOIAIN ITONEPEYHOr0 CEUCHHS U MaTepraa.

8. IlpoBepka mnpaBuila CIIOKEHUS HANPSIKEHUW IPU IOCIENOBATEIBHOM COEIMHEHHM IBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuiia JJIsl CUIIbI TOKA MPU MapaJuleIbHOM COEIMHEHUH PE3UCTOPOB.

10.0mnpenenenne pabOThI AIEKTPUUECKOr0 TOKA, UAYIIEr0 Yepe3 Pe3ucTop.

11.0npeneneHue MOIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIACIIAEMON HA PE3UCTOPE.

12.MccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4€pe3 JIAMIIOYKy, OT HAlpsDKEHUs Ha
HEW.

13.0npenenenue KI1/] narpeBatens.

14 VccrnenoBaHre MarHUTHOT O B3aUMOJI€H CTBHSI ITOCTOSSHHBIX MATHUTOB.

15.M3y4eHre MarHUTHOTO TTOJISl IIOCTOSTHHBIX MATHUTOB MPU UX OObETUHEHUH U Pa3/IeTICHIH.

16.MccrnenoBanue AeiCTBUS AINEKTPUUECKOr O TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITHI, AEMOHCTPUPYIONIME 3aBUCUMOCTH CHJIbI B3aUMOJICHCTBUS KAaTYLIKA C TOKOM H
MarHuTa OT CHJIbl TOKA U HaNpaBJIEHUS TOKA B KATYIIKE.

18.M3yueHne neicTBUSI MArHUTHOTO TTOJISI HA IPOBOJIHMK C TOKOM.

19.KoHcTpyrpoBaHue 1 n3ydeHue paboThl JIEKTPOIBUTATENS.

20.13mepenune KIIJI anekTpoaBUraTeIbHOM yCTaHOBKH.

21.00bITBl O HCCIENOBAHUIO SIBJICHHUS JJIEKTPOMArHUTHOM HWHIYKIWU: HUCCIEOBAHUE
W3MEHEHMI 3HAYECHHS U HAIIPABJICHHUS! MHIYKIIMOHHOT'O TOKA.

ok wnNE



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIETI'O OBPA30OBAHMUAA

N3yyenne ¢Gu3MKKM Ha YpPOBHE OCHOBHOI'O 0O0IIEero oOpa30BaHHUsS HAIPAaBJICHO Ha JOCTHIKEHHUE
JUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbraTe u3ydeHus (QpuU3MKM Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y 00ydaromierocs
OyayT cOpMUPOBAHBI CIAEAYIOIINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:

e 1) MaTPpHOTHYECKOI0 BOCIIUTAHMA:

® — MpOsBIIEHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NUECcKOi
HayKH;

® — [IEHHOCTHOE OTHOILIEHUE K JIOCTHIKEHUSM POCCUICKUX YUEHBIX --(DU3HKOB;

¢ 2) rpa’k1aHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® — TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTHUYECKUM NMPHUMEHEHHEM JOCTHKEHUIH PU3UKH;

® — OCO3HaHHE BAXXHOCTU MOPaJbHO--3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOT0 BOCTIMTAHUS:

® — BOCHPUATHE ACTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHHUYHOI'O IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI'0 O3HAHMSA:

¢ — OCO3HaHME LIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOIO HMHCTPYMEHTa IIO3HaHUS MHUPA,
OCHOBBI Pa3BUTUS TEXHOJIOTH, BAXKHEHNILIEH COCTaBIAOIIEN KYJIbTYPBbI;

e — pa3BUTHE HAYYHOU JTFOO03HATEIHHOCTH, HHTEPECA K UCCIIEeI0BATEIbCKOM e TeIbHOCTH;

¢ 5) popMupoBaHHs KYJIbTYPHI 310POBbSI H IMOIMOHAIBHOIO (JIaArONMOJTYYHSI:

e — OCO3HaHHE LIEHHOCTH 0e30macHoro o0pa3a >KU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BaYXHOCTH TpaBMJI OE30MACHOTO IMOBEACHUS Ha TPAHCIOPTE, HA JIOPOrax, ¢ SJIEKTPUUYECKUM H
TETJIOBBIM 000PYIOBAHUEM B JIOMAIITHUX YCIIOBHSX;

e — chopmMupoBaHHOCTh HaBbIKa pedIIeKCHUU, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOro K€
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPyZ0BOro BOCHIUTAHUS:

¢ — aKTUBHOE y4yacTHE B pEIIEHUH MpaKTUYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOI
OpraHu3aluu, TOpoja, Kpas) TEXHOJOTHYECKON U COIMANbHON HaNpaBiICHHOCTH, TPEOYIOIINX B
TOM 4HCJIe U PU3NUECKUX 3HAHUH;

® — MHTEpEeC K MPAKTUYECKOMY U3yUEHHIO PO eccHii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3K0JOrHYeCKOro0 BOCIIUTAHUSA:

® — OpHEHTallUsd Ha IpUMEHEHUHE (U3NUECKUX 3HAHUM U1 pelleHus 3ajad B o0JacTtu
OKpY’Kalolllel Cpefbl, MIIAHUPOBAHUS MOCTYIKOB U OLICHKHM MX BO3MOXHBIX IOCJIEICTBUN IS
OKpY’KaloIei cpemsl;

e — OCO3HaHMeE I'7100aJBHOr0 XapaKTepa 3KOJOTHYECKUX NIPOOIeM U MyTel UX peIIeHNUs;

e §8)amanTanuM K H3MEeHSIIOIMMCS YCIOBHSAM COLUATLHON U MPUPOIHOI cpelbl:

e — MOTPeOHOCTh BO B3aMMOJIEHCTBUU MPU BHIMOJHEHUH HUCCIEIOBAaHUI U MPOEKTOB (hU3UYECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHHSIM JPYTHX;

® — [IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JAesITEIbHOCTD;

e — OTPeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHH, B TOM YHcIie GOPMYIHPOBATH UICH, TIOHSTHS,
TUIOTE3bI 0 PU3NIECKIX O0BEKTaX U SIBICHUSX;

e — oco3HaHHe Ae(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

¢ — [UIAHUPOBAHME CBOETO PA3BUTHUS B IPHOOPETEHNN HOBBIX (PM3MUECKUX 3HAHUH;

e — CTpeMJICHHE aHAJIM3UPOBATh U BBISBISTH B3aUMOCBSI3U MPHUPOJBI, O0IIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOIb30BaHHEM (pHU3HUECKUX 3HAHUII;



¢ — OICHKA CBOUX JCHCTBUH ¢ Y4ETOM BIHMSHHUS Ha OKPYXKAIOIIYID CPEay, BO3MOXKHBIX
TJI00ATBHBIX TTOCHEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOeHUs mporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOI'O OOIIEro oopa3oBaHUS Y
oOyuaromerocsi OyayT cGhOpPMUPOBAHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAONINE
IO3HAaBaTCJIIbHBIC YHHUBCPCAJIILHBIC y‘-I€6HBIe HeﬁCTBHH, KOMMYHHUKATHBHBIC YHHUBCPCAJILHBIC
yueOHbI€ IeHCTBUSI, PEryJIATUBHbIE YHUBEpCAIbHbIE YueOHbIE AEHCTBUSI.

Ilo3HaBaTeabHBIE YHuBEpPCaJIbHBIC y‘leﬁHbIe JeHCTBUA

Ba3oBbie jjornyeckue AeicTBUA:

® BBIABIIATH U XapaKTE€PU30BaTh CYIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJIECHUIN);

® YyCTaHaBJIMBAaTh CYLIECTBEHHBbIM NpHU3HAK KJacCU(UKALMUKU, OCHOBAHMUSA Uil OOOOLIeHUS U
CpaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUs B paccMaTpuBaeMbIX (akTax, HaHHBIX U
HaOJIOIEHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SBICHUSM;

® BBIABIIITE IPUUYMHHO--CIIEICTBEHHBIE CBSA3H NPU U3YUYEHUU (PU3NYECKUX SIBJICHUN U MPOLIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIETYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHH, BHIABUTATh
TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEIUYHH;

® CaMOCTOATENIbHO BBIOMpATH CIOCOO pemieHus ydeOHoW ¢usnueckoil 3amaun  (cpaBHEHHE
HECKOJIbKMX BapUaHTOB pEILIEHUs, BHIOOpP HanboJiee MOAXOMSIIEro ¢ y4€TOM CaMOCTOSITEIILHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarebckue AeicTBUS

® CIOJb30BATH BOIPOCH KAaK UCCIIENI0BATENHCKII HHCTPYMEHT ITO3HAHMS;

® [POBOAUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXHBIM (u3HuecKkuii
9KCIEPUMEHT, HEOOJIbIIIOE HCCiIeoBaHHe (PU3HUECKOrO SBIICHHUS;

® OICHUBATh HA MPUMEHMMOCTh M JOCTOBEPHOCTh WH(OpMAIMIO, TOJIYYEHHYIO B XOIE
UCCJIEZIOBAHUS UJIH SKCIIEPUMEHTA;

® CaMOCTOATENIbHO (OPMYIHMpPOBATH O00OIIEHUS M BBIBOABI IO pe3yJbTaTaM MpOBeIEHHOTO
HaOJII0IeHMs], OIIBITA, HCCIIE0BAHNUS;

® [IPOrHO3MPOBAaTh BO3MOXKHOE JajbHElIlee pa3BUTHE (U3HUECKUX IIPOLIECCOB, a TaKKe
BBIIBUTATh MPEANOJI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nungopmanueii:

® [PUMEHSTHh Pa3JIM4YHbIC METO/AbI, MHCTPYMEHTBI U 3allpOChl MIPU MOMCKE U 0TOOpe MHpopManuu
WIN JaHHBIX ¢ y4ETOM IpeNIoKeHHON yueOHOH (pu3nuecKoil 3a1auu;

® aHAJIM3MPOBaTh, CUCTEMATU3UPOBATH M MHTEPHPETUPOBATh MH(POPMALMIO Pa3IUYHBIX BUIOB U
(bopM npeacTaBIeHUS;

® CaMOCTOATENIbHO BbIOMpAaTh ONTUMAJIbHYIO (GOpMYy TMpelacTaBieHHs HHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aul HECIOKHBIMHM CXE€MaMH, JuarpaMMaMu, HHOM rpagukoil u
WX KOMOMHAIUSMU.

KoMMyHnKaTHBHBIEe YHHBepcalbHbIe yueOHbIe AeiicTBUSA:

e B Xoae OOCYXAeHHsS y4eOHOro maTepuana, pe3yibTaToB J1a0OpaTOpHBIX PabOT W TPOEKTOB
3a/laBaTh BONPOCHI MO CYILIECTBY OOCYXJAa€MOH TEMBbl U BBICKA3bIBAaThb HJIEH, HAlICJICHHBIE Ha
peleHue 3aauu ¥ MojJiep)kaHue 0J1aroxkenaTeTbHOCTH OOIIEeHUS;

® COMNOCTaBJATh CBOU CYXACHMSI C CYKIEHUSMH JPYrMX YYacTHUKOB Juajiora, oOHapyXuBaTh
pa3nuuue ¥ CXOACTBO MO3ULINNI;

® BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJIMYHO TPEACTABIATH PE3YJIbTATHI BBITOJHEHHOTO (U3UYECKOTO OIbITa (IKCICPUMEHTA,
WCCJIEIOBAHMUSI, IPOEKTA);

MOHMMATh ¥ HCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIUBUIYalbHOW pabOTBl TpU
PEIICHUH KOHKPETHOW (PU3UYECKON TPOOJIEMBI;

MPUHUMATH I[EJIA COBMECTHOM JCSTSIbHOCTH, OPTaHU30BBIBATh JEHCTBUS 1O €€ JIOCTHIKCHUIO:
pacmpenensiTh poJid, OOCYXKIaTh MPOLECChl M PE3yJbTaThl COBMECTHOW pPabOThI, 0000IIaTh
MHEHHS HECKOJIbKHX JIFONICH ;

BBITIOJIHSTH CBOKO YacTh pabOThI, JOCTUTAsI KAUECTBEHHOTO Pe3yJIbTaTa [0 CBOSMY HaIPaBIICHUIO
Y KOOPJIMHUPYS CBOM JCHCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOCTO BKJIAJa B OOMMNA TPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
copMyITUPOBAHHBIM YIaCTHUKAMH B3aHMMOCHCTBHSI.

Pel"y.]'lﬂTI/[BHbIe YHUBEPCAJIBHBIC y‘leﬁl—lble JeHCcTBUS

Camoopranuzanus:

BBIABIIAITH IPOOJIEMBl B JKM3HEHHBIX M YUEOHBIX CHTyalMsX, TPeOyIOIIUX I pelIeHUs
¢bu3nUecKux 3HaHUM;

OPHEHTUPOBATHCSI B PA3IMYHBIX MOAXOAAaX MPUHATHS pelleHUu (MHAMBUAYyaJbHOE, MPUHATHE
pelleHus B rpyIie, IPUHATHE PELLICHUH I'PYIIION);

CaMOCTOSITENIbHO COCTaBJIATh aJrOPUTM pelIeHus GU3UY eCKON 3a1auM WM IJIaHA UCCIIEL0BAaHUS
C y4éTOM HMEIOUIMXCI PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, aprymMeHTHpPOBATh
IIpe/ij1araeMble BapuaHThl PELICHUN;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, AMOIUMOHAJBHBIM HHTEJIEeKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U NpeaiaraTh MjaH €€ N3MEHEHUS;

OOBSICHATh IPUUUHBI JOCTH)KEHUS (HETOCTHKEHUS) PE3yJIbTaTOB ACATEIbHOCTH, AaBaTh OLICHKY
PUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS (HHU3UUECKOTO
UCCIIEZIOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CUTYaluH,
YCTAHOBJIEHHBIX OIMOOK, BOSHUKIIUX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM;

CTaBUTh c€0sl Ha MECTO APYroro 4yejoBeKa B XOJ€ CIOpa MM JUCKYCCHMM Ha Hay4HYIO TEMY,
IIOHUMAaTh MOTUBBI, HAMEPEHMSI U JIOTUKY APYroro;

IpU3HaBaTh CBOE MPABO Ha OIMIMOKY NMpH pelleHUH GU3UYECKUX 3aJayd WM B YTBEP)KICHHUAX Ha
Hay4HbIe TEMbI U TAKOE K€ IPABO JPYroro.

INPEAMETHBIE PE3YJIbTATDBI

K xonmy o0yuenusi B 8 kjacce mpeqMeTHbIe pe3ysbTaThl Ha 0A30BOM YPOBHE JOJIKHBI OTPaXaTh

c(OpMHUPOBAHHOCTb y 00YJaIOIIUXCS YMEHUMN:

WCIONB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBI)KEHHE aTOMOB U MOJICKYJ,
arperaTHble COCTOSIHMSI BEIECTBAa, KPHUCTAIIMYECKHEe W aMOp(HBIE Tela, HACHIIICHHBIA U
HEHACHIIICHHBI Tap, BJIAXKHOCTb BO3AYyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrHs, TEIIOBOU
JIBUTATENb, S3JEMEHTApHBIA SJEKTPUUYECKUN 3apsil, SJIEKTPUUECKOE TIOJie, MPOBOJHUKH H
JTUDJICKTPUKH, TTOCTOSTHHBIA 3JIEKTPUYECKUA TOK, MATHUTHOE TOJIE;

pasnuyaTh siBJIeHUA (TEIJIOBOE pacCIIMpEHHe U CKaTue, TeIonepeaaya, TEjJoBOe paBHOBECHE,
CMauyMBaHUE, KAMWUISIPHbIC SIBJICHUS, UCHApEHHE, KOHAEHCAIlUs, IJIaBJIeHUe, KpUCTaJuIh3aus
(oTBepaeBaHuE), KHUIEHUE, TeIuionepeaadya (TEmIONpPOBOAHOCTb, KOHBEKLMS, HW3IIy4EHHE),
JNeKTpU3alUs TeJ, B3aUMOJEHCTBUE 3apsijioB, JCHCTBUS AJIEKTPUUECKOTO TOKa, KOPOTKOE
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3aMblKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, JIEUCTBUE MAarHUTHOIO IOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHasl MHAYKLMSA) [0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB UM Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOILUX JaHHOE (Pr3HUecKOe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE HM3YUYEHHBIX (U3NYECKUX SBICHUH B OKpPYKAlOIIEM MHpPE, B TOM
gucne (pu3ndeckue SIBICHUS B MIPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U KAMIUISIPHBIC SIBIICHUS B
pUpoJie, KpUCTAJUIbI B Mpupoje, usnydenne ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3HL,
o0pa3oBaHME POCHI, TyMaHa, UHEes, CHEra, dJIEKTpUUYECKUE SBJICHUS B aTMocdepe, dTIeKTPUIeCTBO
KUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJH, Jpeid MOI0COoB, POJIb MAarHUTHOTO MOJS I
KHU3HU Ha 3emiie, NMOJIIPHOE CUSTHUE, IIPH 3TOM IIEPEBOIUTH NPAKTUUECKYIO 3a/auy B y4yeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NIECKHX SIBICHUH;

ONKCHIBaTh H3Y4YCHHbIE CBOWCTBA Tel W (U3NYECKUE SBJICHMS, HUCHONb3ys (uznyeckue
BEJIMYUHBI (TeMIlepaTypa, BHyTPEHHSS SHEPrus, KOJMYECTBO TEIUIOTHI, YAelIbHas TEMI0EMKOCTh
BEIIECTBA, Yy/AelbHAas TeIJoTa IUIaBlIEHUs, yJelbHas TelioTa Mapoolpa3oBaHUs, yAelbHas
TEIUIOTa CrOpPaHHs TOIUIMBA, KO3(PQPUUUEHT [OJE3HOr0 JAEUCTBUS TEIJIOBOW MalllMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3JyXa, JJIEKTPUYECKUM 3apsii, CHIa TOKa, 3JIEKTPHYECKOE
HaIpspKEeHUe, CONPOTHUBIIEHUE IPOBOJHUKA, YAEIBHOE CONPOTHUBIIEHME BeElleCcTBa, paboTa U
MOIIHOCTh 3JIEKTPUUECKOTr0 TOKa), IPU OMUCAHUU MPABUIBHO TPAKTOBATH (DU3WYECKUI CMBICI
UCIOJIb3yEMbIX BEJIMYUH, 0003HAYEHHS U €IUHULBI (U3NYECKUX BEIMYHUH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIUE JaHHYIO (U3UYECKYI0 BEIMYMHY C OPYTHMMH BEIUYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBJICHHSI U MPOLECCHI, HCIOIb3YyS OCHOBHBIC
MOJIOKEHUSI ~ MOJIEKYJIIPHO--KHHETUYECKOM  TEOpUHM  CTPOEHMSI  BEILUECTBA,  MPUHLIUII
CYIEpIIO3ULIUU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma nms
ydacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKkoH COXpaHeHUs! SHEPruu, IPU 3TOM JaBaTh CIOBECHYIO
(opMyITUPOBKY 3aKOHA M 3aMIUCBHIBATh €0 MATEMATUYECKOE BHIPAYKEHHE;

00BACHATh (PU3NUYECKHE ITPOLIECChl M CBOWCTBA TN, B TOM YHCJIE U B KOHTEKCTE CHTyallMi
IIPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa: BBIABIATh MPUYNHHO-CIEICTBEHHBIE CBSI3U, CTPOMUTH
00BsiICHEHHE W3 1—2 JOrmuecKkrx IaroB ¢ Omopod Ha 1—2 M3y4eHHBIX CBOWCTBA (DM3UYECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTe pacuéTHble 3a1ayd B 2—3 JEHCTBUS, UCIOIB3YS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢usnyeckue BETMYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 3aJauyM 3allMChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIL pPELIEHMs] 3aJadd, BbIOMpPATh 3aKOHBl U (HOPMYIIBI,
HEoOXOoIuMble I €€ pelleHUs, IPOBOAMTH pacdy€Tbl MU CpPaBHMBATh IOJIY4YEHHOE 3HAUEHHE
(u3NYECKOM BETMUYHMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIM (U3UYECKUX METOJOB,
UCIOJIb3ysl ONHCAHUE HCCIEAOBaHUA, BBIIEIATh IMPOBEPAEMOE MPEANOI0KEHUE, OLIEHUBATH
IIPaBHWJIBHOCTD MOPSIIKAa IPOBEACHMSI UCCIIEIOBAHUS, J1€JIaTh BBIBObI;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHHA WM (PU3MUYECKUX CBOWCTB Tel
(KanwIUIsIpHBIE  SIBJICHUS, 3aBUCHMOCTH JaBIIEHUS BO3lyXa OT €ro o0béMa, TemmepaTyphl,
CKOpPOCTM Mpollecca OCTHIBAHMS W HAarpeBaHMsl IpPU H3JIYyYEHUU OT IBETa M3JIydarolen
(mornoujaromieil) MOBEPXHOCTH, CKOPOCTh HCHApEeHHs] BOABl OT TEMIEpPATypbl >KUAKOCTH M
wionaaM €€ MOBEPXHOCTH, AJIEKTpU3alus TEJl M B3aUMOACHCTBHE 3JIEKTPUUECKHUX 3apsioB,
B3aUMOJICHICTBUE IIOCTOSHHBIX MAarHWTOB, BH3yalM3allMsi MAarHUTHBIX IIOJEH IOCTOSHHBIX
MarHuToB, AEHCTBHS MarHUTHOIO IOJsSI Ha NMPOBOAHHK C TOKOM, CBOICTBA 3JEKTPOMAarHmra,
CBOMCTBA  DJIGKTPOABHUTATENIi  IMOCTOSHHOIO  TOKa):  (OpPMyIMpOBaTh  NpOBEpsieMble
MIPEANOIIOKEHUS, COOMpaTh YCTAaHOBKY M3 MPEIVIOKEHHOTO O00OpYNOBaHMs, OMHCHIBATH XOJ
onbITa 1 (POPMYITHPOBATH BHIBOJIBI;

BBITIOJHATH MPSAMBIE U3MEPEHUSI TEMIIEPATyPbl, OTHOCUTEJILHON BJIAXXHOCTH BO3/yXa, CUJIBI TOKA,
HaIMpspKeHUsl € HCIOJIb30BAHMEM aHaJOroBBIX MPUOOPOB M AATYMKOB (DU3MUECKUX BEIUYUH,
CpaBHUBATh PE3YyJIbTaThl U3BMEPEHUN € yUETOM 3aJaHHON a0COIIOTHON MOTPELIHOCTH;
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IIPOBOIUTh HCCJIEOBAaHUE 3aBUCUMOCTH OAHOM (U3MUECKON BEIMYMHBI OT Jpyrod c
UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCHMOCTb CONPOTHUBIIEHUS MPOBOJAHUKA OT €ro
JUIMHBI, MJIOLIAAN MONEPEYHOr0 CEYEHMsI U Y EJIbHOIO CONPOTHUBIIEHUS BEILECTBA IIPOBOJIHHUKA,
CHJIBI TOKa, HAYLIEro 4Yepe3 NPOBOJHUK, OT HANpPsHKEHUS Ha IPOBOJHHMKE, HCCIIENOBaHUE
[IOCJIE0BATENbHOIO M MapajuleJbHOIO  COEAMHEHWIl  NPOBOAHMKOB):  IIJIAHMPOBAThH
UCCJIeZIOBaHNE, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIenys MPEeAIoKEHHOMY IJIaHy,
¢bukcupoBaTh pe3yJbTaThl TMOJTYYEHHOM 3aBUCHUMOCTH B BHJE TaOiuil U rpadukoB, AenaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIIEOBAHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUsI (U3MUECKUX BENUYMH (yJenbHas TEMIOEMKOCTh BEIeCTBa,
COIIPOTUBJICHHE INIPOBOJHUKA, paboTa M MOLIHOCTh MIEKTPUYECKOTO0 TOKA): IUIAHUPOBAThH
U3MEpeHUsi, cOOMpaTh SKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIEYs MPEIJIOKEHHOW MHCTPYKIUH, U
BBIYHCIISITh 3HAUEHNE BEJIMUNHBI,

COOJIIOAATh MpaBUIIa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1TabopaTOPHBIM 000PYTOBaHUEM;
XapaKTepU30BaTh MPUHIUIMBI JACHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTIB ¢
ONOpPOM Ha MX ONMCaHUA (B TOM 4YMCJE: CHCTEMa OTOIUIEHUS JOMOB, THI'POMETp, IapoBas
TypOuHa, aMmIiepMeTp, BOJIBTMETpP, CUETUMK SJIEKTPUUECKON SHEPrHH, 3JIEKTPOOCBETUTENIbHBIE
npuOOpPBl, HArpeBaTeNbHbIC IEKTPOIPUOOPHI (IIPUMEPHI), NIEKTPUUECKUE HPEIOXPAHUTEIH,
JJIEKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSHHOI'O TOKAa), MCIOJb3ysl 3HAHMS O CBOMCTBax
(u3NYEeCKUX SBJIEHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOHCTBA M U3MEpPUTENIbHbIE MPHOOPHI 1O CXeMaM U
CXEMaTUYHbIM PHUCYHKaM (KHAKOCTHBII TEpPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETD,
JBUTaTEIb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI AIEKTPUUYECKUX
Lernel ¢ Mocie0BaTeNIbHBIM U MapajluIebHbIM COCAMHEHUEM 3JIEMEHTOB, pa3Jjinyasi yCIOBHBIE
0003HAaYEHUS JIEMEHTOB JICKTPUUECKUX LIETIEH;

MPUBOJUTH MPUMEPHI (HaXOAUTh MHPOPMALMIO O MPUMEPax) MPaKTHYECKOrO HCIOJIb30BAHHS
(hU3HYECKUX 3HAHUI B TTOBCETHEBHOM KU3HHM I oOecreueHrst 0€301MacHOCTH TIPH OO0 PaIlCHHH C
npubopaMu M TEXHUYECKHMH YCTPOMCTBAMH, COXPAHEHHS 3/0pPOBbS M COOJIONECHUS HOPM
9KOJIOTUYECKOTO MOBEACHUS B OKpYXKaIOIIeH cpee;

OCYIIECTBJIATh MOMCK HH(pOpManuu (u3NUecKoro cozaepxkanHuss B HHTepHeTe, Ha OCHOBE
UMEIOLIMXCS 3HAHUM M MNYTEM CpPaBHEHUS JIONOJHUTENBHBIX HCTOYHUKOB  BBIJEIATH
MH(POPMALINIO, KOTOpast ABJISETCS MPOTUBOPEUYNBON HIIM MOXKET OBITh HEAOCTOBEPH O
UCIONb30BaTh MPH BBHIMOJHEHUHM Y4YeOHBIX 3aJaHUil Hay4YHO--TIOMYJSPHYIO JIUTEPaTypy
(Gu3nMUecKoro coiepXkKaHus, CIpPaBOUHBIE MaTepHualbl, pecypchl cetn MHTepHer, BianeTh
npuéMaMu KOHCIEKTUPOBAaHUSA TeEKcTa, MpeoOpa3oBaHUs HHPOpMALMM M3 OJHOW 3HAKOBOU
CHCTEMBI B JIpYI'YIO;

co3JaBaTh COOCTBEHHbBIE MMCbMEHHBIE M KPAaTKUE YCTHbIE COOOIIEHHs, 00001mas nHPpopMaLnio
U3 HECKOJIBKMX MCTOYHUKOB (PM3UYECKOTO COJACPKAHUSA, B TOM YMCIE MyOIMYHO MPEACTaBIATH
pe3ysibTaThl TNPOEKTHOW MJIM MCCIENOBAaTENbCKOW JEATEIbHOCTH, IIPU O3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3MKH, CONPOBOXKJIATh BHICTYIUICHHE
Mpe3eHTallUEeH;

IIPU BBIMOJHEHUH Y4EOHBIX IMPOEKTOB U MCCIEIOBAHUN (PU3MUYECKHX MPOLIECCOB PaCHpPEeNsiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTaBJIEHHBIMH 33/1a4aMH, CJICIUTh 3a BBIIIOJIHEHHEM
IJlaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBAaTHO OICHHWBATh COOCTBEHHBIA BKJIaJ B
NeSITEeNbHOCTh  TPYMIbI, BBICTpaBaTh KOMMYHHMKaTMBHOE B3aUMOJIEHCTBUE, MPOSBIASA
TOTOBHOCTh pa3pemiaTh KOH(QIUKTHI.
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Texylinee onleHUBaHNe MPeIMETHBIX Pe3yJbTATOB

Texyiee oleHUBaHNE IPEIMETHBIX PE3YJIbTATOB, TO €CTh 3HAHUNM U YMEHUH 00y4aIoLUMXCs, MOXKET
ObITh KPAaTKOBPEMEHHBIM WM JUIMTEIbHBIM (YPOK) M HCHOJb30BaTh pa3ivuHble (HOPMBI,
MO3BOJIIIOIME ONEPATUBHO OLIEHUWBATH YCBOEHHE YYE€OHOrOo MaTepuaja, IPOBOIUTh KOPPEKIHIO
yueOHoro mnporuecca. Mcxoas U3 cOBpeMEHHBIX NPEACTaBICHUH, TEKyIee OLEHUBAHNE TOIKHO OBITh
(bopMUpYIOLIMM, T. €. OLICHUBATh MHANBUIYAIBHBIN MPOI'PECC YUYCHNUKA, pa3BUBATh €r0 CaMOOIICHKY.
dopmupyroliee OlleHUBaHNUE MOHUMAETCs KakK MPOIECC TOMCKa U MHTEpIpeTallii JaHHBIX, KOTOPbIE
YUEHUKH M UX YYUTENs HCIOJB3YIOT IS TOr0, YTOOBI PElIUTh, KaK JajeKo oOydaroluecs yxe
IPOJBUHYJHCH B cBoeill ydeOe, Kyaa emie UM HEOOXOAMMO TMPOJIBUHYThCS M KaK cIenaTh 3TO
HaWIy4lIMM 00pa3oMm.

dopmupyrollee OLEHUBaHHE C BHICTPOCHHON CHUCTEMOH CaMOOIIEHKH O0y4YaroIMXCsl CTUMYJIHPYET
HUX TI03HABATCJIbHYIO AKTHUBHOCTb, MOTHUBUPYET K MU3YUCHUIO NPCAMCETA, HAIIPABIIACT yT-Ie6HYIO
JESITeIbHOCTh W IUIAHUPOBAHME, JEMOHCTPUPYET HHAMBHUIYAJIbHBIH IpOrpecc o0ydaroHuxcs.
Tematnueckuii KOHTposib TeMaTHUEeCKUH KOHTPOJIb OCYIIECTBIIICTCS B KOHIE M3YYCHHUS TEMBI
(pa3mena). B 3aBUCHMOCTH OT IPUHATON YYUTENIEM CHCTEMbI KOHTPOJIBHO-OIICHOYHOH JeSITeIbHOCTH
B paMKax OJHON TeMbI (pa3jiesia) MOT'YT MPOBOAUTHCS HECKOJIbKO 67 KOHTPOJIBHBIX MEPOIPH SITHIA
WJIM OfHA 3a4eTHas padora.

HNTOroBbiii KOHTPOJIb

[IpumepoM HU3MEpPUTENBHBIX MaTEPUaJOB JUI HTOTOBOIO KOHTPOJS B KOHIE Ka)XJ0ro roja
o0yueHusi SBISIIOTCS Bcepoccuiickue mpoBepounsie pabotel  (BIIP)1 . Bapuantsr BIIP
pa3pabaTsiBatoTcst B cooTBeTcTBUH ¢ TpedoBanusmMu OI'OC OOO u mpoBepstoT Hauboee BaKHBIE
npeaMeTHbIE pe3ysbTaThl. OHAKO B CUJIy TOTO, UTO Ha HalKMCaHUE PabOT OTBOAUTCS TOJIBKO 45
MHUHYT, OHHM COJepXaT HeOOJbIIOe KOJMYECTBO 3aJaHUl M HE MOTYT OLEHMBATh BECh CIIEKTP
MJIAHUPYEMBIX pe3ynbTaToB. lloaTomy wmatepuansl BIIP He MOryT CiyXuThb €IMHCTBEHHBIM
OCHOBaHHUEM I BBICTABJIEHUS OOydYarOIIMMCS UTOTOBOM OIIGHKH M JOJDKHBI paccMaTpUBaThCs B
COBOKYITHOCTH C pe3ylbTaTaMu JPYTUX OIEHOYHBIX mpouenyp. [Ipu camocrosiTenbHOi pa3paboTke
MaTepHajoB JJII UTOrOBOTO KOHTPOJSI HEOOXOIMMO IOMHHTB, YTO paboTa JODKHA OOecreyrBaTh
MOJIHOTY MPOBEPKH BCEX IPYII IUNIAHUPYEMBIX PE3YJIbTATOB U BKIIIOYATh 3a/laHUs HA MaTepHalle BCEX
TeM Kypca (U3MKH, U3YYEHHBIX B JJaHHOM Kiacce. O0s3aTeIbHBIMU JIEMEHTAMU UTOTOBOM PabOTHhI
JOJDKHBI OBITH 33/1aHMsI HA TIPOBEPKY OCBOEHMs MOHSATHIHOIO ammapara, yMEHHUs pelaTh 3a7ayd,
METOJIOJIOTMYECKUX YMEHUM U 3aJlaHui I[PaKTUKOOPUEHTHPOBAHHOIO XapakTtepa. B  Buay
OTPaHUYEHHOCTH BPEMEHU Ha TpoBeAeHHE paboThl AN MPOBEPKU HSKCIEPUMEHTATIbHBIX YMEHHH
MOJKHO HCII0JIb30BAaTh OJHO-/IBa 3a/laHUs TEOPETUUYECKOI'0 XapaKTepa Ha MOHUMaHUuE 0COOEHHOCTEN
U3MEpPEHUH U ONbITOB. UMTaTENbCKUE YMEHHS MOYKHO IPOBEPATH OMOCPEJOBAHHO, MUCIOIb3Yys B
paboTe 3amaHus C pa3IMYHBIMM CcIOCOOaMM IpeACTaBlIeHUs HHQOpMAaLUU (CXEMbl, TaOJIUIBL,
rpaduku, pucyHku). KonmuecTBO 3alaHMii B UTOTOBOM pabOTe MO pasHbIM TeMaM (pas3zeiam)
JOJDKHO OBITH MPOIOPLHUOHAIBHO y4eOHOMY BPEMEHH, OTBOJUMOMY Ha HM3Y4YEHHE TOM WM HHON
TeMmbl. PacnpeneneHve KOJMYECTBA 3aJlaHU MO TpylrnaM yMEHUHW MOXKET BapbUPOBATHCA B
3aBHCHMOCTH OT BbIOpaHHBIX (hopM 3ananuil. XKenaTenpbHo, 4TOOBI Ui KaXKAOH I'PyNIbl YMEHUH B
UTOrOBOM paboTe comepkanuch 3aaanus kak 1 [Ipumepsl onucanuii 1 00pa31oB IpOBEPOUHBIX paboOT
no pusuke B 7 u 8 kmaccax. — URL: https://fioco.ru/obraztsi- _i_opisanya_vpr 2023 71 pa3muaHoro
YPOBHS CJIOHOCTH, TaK U TPeOYIOLIME PA3JIMYHON CTENEHH CaMOCTOSITEIbHOCTH OOYYaIOLUXCSl ISt
UX  YCIEIIHOTO  BBIMOJHEHUsA. 3agaHust  0a30BOro  ypOBHS  CIIOKHOCTH  IIPOBEPSIOT
c(OpPMUPOBAHHHOCTb 3HAHMM U YMEHHUH, KOTOpble HEOOXOAMMBI M JOCTATOUHBI JJIsl YCIELIHOIO
MPONODKEHUsT M3ydeHHust Kypca ¢usuku. Kak mpaBuio, 3TO cTaHIapTHBIE 3a/JaHUs, B KOTOPBIX
O4YeBUICH croco0 yueOHbIX aelcTBUN. CIOCOOHOCTh YCIEIIHO CHpaBISATHCS C TaKoro poja
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3aJaHUSMU IlefieHanpaBieHHO (GopMHUpyeTcss U oTpadaThiBaeTCsl B XOJ€ y4yeOHOro mpoiiecca co
BCEMHU OOydarommmucs. 3amanus 0oyiee BHICOKMX YPOBHEH CIIO)KHOCTU IPOBEPSIOT CHOCOOHOCTH
BBIIIYCKHHKA OCHOBHOM IIKOJBl BBINOJHIATh Takue Yy4eOHO-IO3HABaTElIbHbIE MWJIM Y4eOHO-
IPaKTUYECKUE 3aJaHus, B KOTOPhIX HET SBHOIO YKa3aHHWsi Ha CHOCO0 UX BBIIOJHEHHUS.
OOyuaromuiics caM JIOJDKEH BhIOpaTh TOT cOCOO M3 Habopa M3BECTHBIX, OCBOCHHBIX B IMpoIlecce
U3ydeHUusl Kypca QU3uKd. B HEKOTOPBIX ciydasx oOyJarommiics JOJDKEH CKOHCTPYHPOBAThH CIOCO0
perieHusi, KOMOMHHUPYSI M3BECTHBIC €My CIOCOObI, MPUBIIEKas 3HAHUS U3 APYTUX MPEAMETOB HIU
ONMMpasCh Ha HMEIOUIMICSA KU3HEHHBIM ONbIT. lcnonb3oBaHue 3agaHui pa3aM4HOIO YpPOBHSA
CIIO)KHOCTH TTO3BOJISIET COJAEP)KaTENbHO MHTEPIPETUPOBATh YPOBEHb MOJATOTOBKU OOYYAIOUIUXCS MO
¢u3uke. YcmemHoe BBIMONHEHHE OOydaromMMcs BcCeX 3aJaHuil 0a30BOro YPOBHS CIIOKHOCTH
JOJDKHO CBUJICTENLCTBOBATh O JIOCTHDKCHHH MUHUMANBHBIX TpeOoBaHWi craHmapta. PaGora mns
UTOrOBOI'O KOHTPOJISI 11O pe3yJIbTaTaM OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpa3oBaHmsl pa3pabaTbiBacTCsl HA OCHOBaHMM Tex ke TpeOoBaHui. Takas pabora MoOXeT
MPOBOAUTHCS NI TeX 0Oydaronmxcs, Kotopele He BeiOpamu OI'D mo ¢usuke i rocy1apcTBEeHHON
UTOrOBOM aTTecTalMu. B mpuioxeHun mpuBeneH NpUMeEpP BO3MOXXHOW pabOTHI [JIsl aTTECTallUU IO
UTOraM OCBOEHHMsI 00pa30BaTENbHOI MporpamMmbl Mo (pU3HKe OCHOBHOI'O OOIIEr0 00pa30BaHUS
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8 KVIACC

KoanuyecTBo yacos

Ne K Ipakru
h OHTpO.I qecK JyekTpoHHbIe (MM POBLIE) 00pa3oBaTeIbHbIE
n/ HaunMeHnoBaHMe pa3iesioB U TeM MPOrPpaMMbIl LHBIE
Bcero ue pecypcbl
m pabo
pa6o
TBI
ThBI
Pa3nen 1. TenjioBsble siBJIeHUsI
1.1 CtpoeHue U CBOHCTBA BEIECTBA 7 Bbubmmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TenoBbIe poLiecch 21 1 5 bubmuoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pasgemy 28
Pasnea 2. JiiekTpuYecKHue H MATHUTHBIE SIBJICHUS
2.1 DrieKTpUYecKue 3apsibl. 3apsuKeHHBIC Tella U UX B3aUMOJICHCTBHE 7 1 bubnumoreka [TOK https://m.edsoo.ru/7f4181ce
2.2 TToCTOSIHHBIHN DIIEKTPUIECKHI TOK 20 1 7 bubnnoreka IIOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEIE SBJICHUS 6 1 15 Bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.4 DNeKTPOMAarHUTHAsT HHAYKIHSI 4 bubnuoreka [IOK https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 68 3 145
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ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No KoanyecTBo yacoB Jata 3 (l)
TMpakmueck JIEKTPOHHBbIE H(POBBIE
n/ Tema ypoka Beero Koutpoanunie e nsye o0pasoBaTe/bHbIEe pecypchbl
I paboThl HUSA
padoTbi
OCHOBHBIE TIOJIOKCHHUS MOJICKYIIPHO-KHHETHYECKON Bubmmorexa [IOK
1 1 :
TEOPHH M UX ONBITHBIC MOATBEPIKACHHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mMep aTOMOB U MOJIEKYIT 1
3 Monenu TBEPIOTO, YKAIKOTO U Ta3000pa3HOT0 COCTOSHUMA 1 Bubmmorexa [IOK
BellleCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUJIKOTO M ra3000pa3HOro
4 COCTOSTHHH BEILECTBA HAa OCHOBE ITOJI0KEHUH 1
MOJIEKYJISIPHO-KUHETHIECKOH TeOpHH
5 Kpucrammmaeckue u amopdHsIe Tena 1 bumorexa LOK
P P https:/m.edso0.ru/ff0a5800
6 CmaumnBaHue U KaWUIApHOCTh. [loBepXHOCTHOE 1 Bubmmorexa LIOK
HaTsHKCHUE https://m.edsoo.ru/ff0a5530
7 TerutoBoe pacIInpeHne U cKaTue 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO 1
TEIUIOBOTO JIBUKCHUS YACTHIT
9 Brytpennsis sneprusi. CriocoOsl U3MEHEHHUS BHYTpEHHEH 1 Bbubmmotexa LIOK
SHEPTUH https://m.edsoo.ru/ff0a5c60
bubanoreka [JOK
10 Bu1 Tennonepenatn 1 https://m.edsoo.ru/ff0a6412
1| remnonan caofiers neweors  warepiaton s aens 1 1 Bubmotera LIOK
" t p H https://m.edsoo.ru/ff0a65c0
9HEeprocOepeK eHHsI
Bbubmuoreka [IOK
12 KommuectBo TemoTel. Y IeNnpHas TEMI0EMKOCTD 1 https://m.eds00.ru/ff0a6976
13 YpasraeHue Termioporo Oananca. TermrooOMeH u TerioBoe 1 bubnunorexa [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14| rennosouena npi cummann XoromRGH A ropc 1 1 Bubmiorera LIOK
" P 8 P https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer KoJnuecTBa TEMIOTEHI, HEOOXOIUMOTO s 1
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Harpe€BaHus TEJIa U BBIACIAEMOI0 UM IPHU OXJITAXKICHUA

16 JlabopatopHas pabota "OmnpeneneHue yaenbHOH Bubmmorexa [IOK
TEIIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUINBA. Y IeNbHAS TETUIOTa CTOPAHHS BH6HHOT_eKa LOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpAEBaHNE KPUCTAIITMYECKHUX Tell. Bubmuorexa [IOK
V nenbHast TETUTOTA TUIABICHHS https://m.edsoo.ru/ff0a71d2
19 Jlabopatopnast pabota "Onpenenenne yaensHON TEmIOThI Bbubmmotexa LIOK
[U1aBjIeHus abaa https://m.edsoo.ru/ff0a72fe
20 [MapoobOpa3zoBanue u koHneHcanus. Vicnapenue BH6HHOT_eKa HOK
https://m.edsoo.ru/ff0a740c
o | e Vi o motpn B LOK
ATMOC(EPHOTO JABTCHNA https://m.edsoo.ru/ff0a786¢
22 Brnaxxaocts Bo3nyxa. Jlaboparopnast pabora "Omnpenenenne Bubmmorexa [IOK
OTHOCHTENBHOI BIQXKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628
23 Pemrenvie 3a1au Ha onpeniesieHNe BIaAXXHOCTH BO3/IyXa
o4 [MpuHnumIE! paboTh! TEIOBbIX nBUrareneii. [lapoas
TypOHHa. JIBUTaTeslh BHyTPEHHETO CTOPaHUS
o5 KIIJI rermmoBoro aBurarens. TerioBbie ABUTATENN U bubmuoreka [IOK
3aIUTa OKPYKAFOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOoH COXpaHEHHs U MPEBPAIIEHHs SHEPTHH B TEIJIOBBIX
mpomeccax
| Tnesk companet e o o e Bumorea 10K
semmecTsa” https://m.edsoo.ru/ff0a83f2
8 KonrposnbHnast paboTa o teme "TemnoBbie SBICHHUS. Bubmmorexa LIOK
V3MeHeHne arperaTHbIX COCTOSIHMHN BeniecTna ' https://m.edsoo.ru/ff0a86ae
29 Onextpuzays Tei. [[Ba poaa 3JIeKTpHYECKUX 3apsI0B
30 VYpok-uccinenoBanue "?nexrpmaum TeJl UHIYKIMEN U IIpH
CONPUKOCHOBEHHH
31 BsanmogpeticTBue 3apspkeHHBIX Ted. 3akoH Kymona BHGHHOT_eKa HOK
https://m.edsoo.ru/ff0a87e4
32 DnexTpudeckoe moie. HarmpsskeHHOCTh 37K TPUIEeCKOTo bubnunoreka [IOK
rostst. [IpHHIMIT CYTIePITO3UIINH DIIEKTPHIECKHX MO https://m.edsoo.ru/ff0a8a0a
33 Hocurenu anekTpuyeckux 3apsaoB. DNeMeHTapHbIH 3apsi.

Ctpoenune aToma

17



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[TpoBOTHUKY M TUAIEKTPUKH. 3aKOH COXPAHEHHS

Bbubmorexa IIOK

34 DIIEKTPUIECKOTO 3apsiia 1 https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha MpUMeEHEHHE CBONCTB IEKTPUUECKUX 1 Bubmmorexa [IOK
3apsiI0B https://m.edsoo.ru/ff0a90cc
36 DNEKTPUIECKUHN TOK, YCIOBHS €T0 CYIIECTBOBAHMS. 1 Bbubmmorexa [IOK
HCTOYHMKY 3JIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
. bubmuotexa [JOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKa 1 https://m.eds00.ru/ff0ag6h2
38 Ypoxk-uccnenosanue "[leficTBHE HIEKTPUIECKOTO MO HA 1 1
MIPOBOJHUKH U AUINIEKTPUKH"
39 DNIEKTPUYECKUM TOK B METaJIaX, MHUAKOCTSAX U razax 1
40 DneKTpuYecKast Lielb U €€ COCTaBHbIE YaCTH 1
41 Cwua toka. JlaboparopHas pabota "U3mepeHue u 1 05 Bubmmorexa [IOK
peryJIupoBaHHe CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuieckoe HampshkeHue. BoastMerp. JlabopaTopHas bubnuoreka [IOK
42 " " 1 0.5 )
pabota "M3mepenre U peryTMpOBaHNe HAPSKEHUS https://m.edsoo.ru/ff0a9e14
43 CormnpoTuBiieHUE POBOIHUKA. Y I€IbHOE COMPOTUBIICHUE 1 Bubmmnorexa [IOK
BEIIIECTBA https://m.edsoo.ru/ff0aa738
w | T o S wempresore 1 B LOK
P POBOI ,,H ’ Ha https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CEYEHHUS M MaTepraa
3aBHCHMOCTh CHJIBI TOKA OT HanpspkeHus. 3akoH Oma s bubmuoreka [IOK
45 1 .
y4acTKa enu https://m.edsoo.ru/ff0aad4a
o | T o e amenorons | , BuSorea 10K
» MY pes p P, p,, https://m.edsoo.ru/ff0aa04e
pE3UCTOpa M HAIPSKCHUS Ha PE3UCTOpe
47 IlocnenoBarensHOE U MapauIeIbHOE COSTUHEHUS IIPOBOJ. 1
| mampment o ochetonarenmoN cootmen ) ) Bubmorexa LIOK
p " p A A JBYX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
JlabopatopHras pabota "TIpoBepka mpaBuia TS CHITBI TOKA Bubmmorexa [IOK
49 p 1 1 .
NP APAJIETHHOM COSTHHEHUH PE3UCTOPOB https://m.edsoo.ru/ff0aadle
Pemmenne 3amad Ha mpuMeHeHne 3akoHa OMa IS Bbubmmorexa IIOK
50 1 .
Pa3IUYHOrO COEANHEHNUS POBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH MEKTPHUECKOTO TOKA. 3aK0H JIKOyIs- 1 Bbubmmorexa [IOK

Jlenma

https://m.edsoo.ru/ff0abl124
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Jla6opatophast pabota "Onpenenenue paboThl 1 MOITHOCTH

Bbubmorexa IIOK

52 DIIEKTPUIECKOTO TOKA" 1 1 https://m.edsoo.ru/ff0ab3e0
53 DICKTPUIECKUE IICTTH U MTOTPEOUTEITH AIEKTPHUICCKOM 1 Bubmmorexa [IOK
sHeprun B 6bITy. KopoTkoe 3aMbikanue https://m.edsoo.ru/ff0ab660
S0 | mekpmsecknt s, dapmxeim e  x ) Bufmotexa LIOK
pH PAJIBI. Japi N https://m.edsoo.ru/ff0abd2c
B3auMoaeicTBysL. I10CTOSIHHBIN 3JEKTpHYIECKUI TOK
S5 | Sapmremmneren i ssamioreicram, Hocommii 1 Bubmorexa LIOK
p N " A ’ https://m.edsoo.ru/ff0abea8
DIIEKTPUYECKHH TOK
56 IlocTosiHHBIE MarHUThBI, X B3aUMOJICHCTBIE 1
57 Ypoxk-uccinegopanue "M3ydenue moyei mocTOSHHBIX 1 1 Bubmmotexa [IOK
MAartuToB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe nojie. MarHuTHOE 1oJjie 3eMIIM B €0 3HAaUCHUE bubmunoreka [IOK
58 1 .
JUIS JKA3HU HA 3eMile https://m.edsoo.ru/ff0acOba
59 OneIT Opcrena. MarHUTHOE TOJIE SJEKTPUUECKOTO TOKA 1 Bubmmorexa [IOK
MarHuTHoOe 1oJie KaTYIIKH C TOKOM https://m.edsoo.ru/ff0acld?
o | TP memaaruons e Mbopmaan | os B LOK
p yi Zf, ' https://m.edsoo.ru/ff0ac74a
MIPOBOJTHUK C TOKOM
DJeKTpoABUTaTEllb TIOCTOSIHHOTO ToKa. lcnosp3oBanue
61 9JIEKTPOBUTATENIeH B TEXHUYECKUX YCTPOICTBAX U Ha 1 Bubmuorexa [IOK
Tpancnopte. JlabopatopHas pabota "KoHcTpynposanue https://m.edsoo.ru/ff0ac86¢
W M3y4deHue paboThl AJIeKTpoiBUrarens"
62 OmnpiTel Papajes. 3aKOH 3JEKTPOMArHUTHOW MHIYKIIHH. 1
63 OnekTporereparop. CrocoObI MOTYICHUS MEKTPUICCKON 1
SHEPruH. DIEKTPOCTAHIINH.
64 [MoaroToBKa K KOHTPOJIBHOM PabOTe 1O TeMe 1
"DIeKTpUYecKre i MarHUTHBIE SIBICHUS "
65 KonrposnbHast paboTa 1o teme "DneKTpruueckue u 1 Bubmmorexa [IOK
MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblii ypok. Pabora ¢ Tekcramu no Teme "TernioBsie bubnmoreka [IOK
66 ; 1 .
SIBIICHUS https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o Teme 1 Bubmmorexa LIOK
"[ToCTOSHHBIN 3MEKTPHYESCKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PY Pabora ¢ Tekcramu o teme "MarautHbie sBiaeHus" 1
OBUIEE KOJIMYECTBO YACOB T10 TIPOT'PAMME 68
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