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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢Qu3MKe Ha ypOBHE OCHOBHOTO OOIIero 0Opa3oBaHMs COCTaBJieHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHUU K pe3ynbTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOU
nporpammel, npeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéroMm denepanbHOM padouell mporpamMmsl
Bocniutanus v KoHuenmuu npenogaBanus yaeoHoro npeamera «Duznkay.

Conepxanue mporpamMmbl 1O (HU3UKE HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHOHAYUHOM
IrPaMOTHOCTH OOYy4alolUXCsl M OpraHu3alMio U3ydeHus QHU3MKU Ha JeATeNbHOCTHOW ocHoBe. B
nporpaMMe 1Mo (U3MKe YYUTHIBAIOTCS BO3ZMOXKHOCTH Y4€OHOrO MpeAMeTa B pealu3aluu TpeOoBaHMA
OI'OC OOO x mIaHUpyeMbIM JHYHOCTHBIM W METAalpeJMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIIPEIMETHbIE CBS3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEJAMETOB Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus.

[Iporpamma mo ¢u3HKe ycTaHABJIMBAECT paclpeesieHre y94eOHOro MaTepuaia 1mo rojaM oOydeHus
(mo kjaccam), mpenjaraeT MPUMEPHYIO IMOCIIEAOBATENFHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4atoIXCsl.

[IporpamMma mo ¢u3uke pa3paboTaHa ¢ LEIbI0 OKa3aHHUS METOAMYECKONH MOMOIIM YYHUTENO B
co3aHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

@dusnka SABIAETCS CHCTEMOOOPa3yIOUIMM JUIsl E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, ONOJIOTHEH,
acTpoHoMueld H (u3Mdeckoil reorpadueld, BHOCHT BKJIAJl B €CTECTBEHHOHAYYHYIO KApTUHY MHpA,
MpeocTaBisgeT Haubolee siCHble 00pa3libl MPUMEHEHUS] HaydHOTO METO/a TMO3HaHMs, TO €CTh crocoba
MOJTy4YEeHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa 13 TIaBHBIX 337a4 (pU3nyecKoro o0pa3oBaHUs B CTPYKTYpe OOIIero 00pa3oBaHMs COCTOUT B
(hopMHPOBAaHUM €CTECTBEHHOHAYYHOUM IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aronuxcs.

W3yyenne ¢usuku Ha  0a30BOM  ypOBHE  MpEANoOjiaraeT  OBJIAJEHUE  CIEAYIOIIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

® HAYYHO OOBSICHATH SIBJICHUS,

® OLIEHMBATh U IOHUMATh OCOOEHHOCTH Hay4YHOTO HCCIIEA0BAHNUS;

® IHTEPIIPETUPOBATh JaHHbIE M HCIOJH30BaTh HAayYHBIC JOKA3aTENbCTBA U TOTYYECHUS
BBIBOJIOB.

enu n3yueHnus Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro oopa3oBaHus omnpeaeseHbl B Konnenuu
npenonaBanus yyeOHoro mnpeamera «®dusuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyy, pearu3yonMX OCHOBHBIE 00IIe00pa3oBaTeiIbHbIE MPOrPaMMBbl, YTBEPKIEHHON peIlIeHuEeM
Konnernn MunucrepctBa npocsenieHust Poccuiickoit deneparuu (nmpotokon ot 3 mexkadbps 2019 r. Ne
[1K4BH).

Henn n3yvyenus pU3NKu:

e [IpHOOpETeHNE HUHTEpeca M CTPEeMJICHHS OOyYaromMXCsi K HaydHOMY HW3YYEHHUIO MPUPOJBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE IMPEICTABICHUI O HAYYHOM METOJE MO3HAHHUS M (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

¢ (hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJbTaTa H3y4eHHUs OCHOB CTPOCHUSI MaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

¢ hopMUpOBaHHME TPEACTABICHUI O pONMM (U3MKU Ul Pa3BUTHS JAPYIMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHUH;

® pa3BUTHE IPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymiedl nmpodeccnoHanbHON AEATeNbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHIO B 3TOM HAIPABJICHHH.



JlocTikeHne ATHX Ieled mporpamMMbl 1Mo (pu3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcs pelIeHrueM CIeIyIOIUX 3a4ay:
e [IpHOOpETEHNE 3HAHMM O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHMYECKHX, TEeIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e [IpHOOpETeHNE YMEHUIN OMHUCHIBaTh M OOBACHATH (PU3UYECKHE SBICHUS C HCIOJIb30BAaHUEM
IIOJIy4YEHHBIX 3HAHUM;
® OCBOCHHE METOJOB PEIICHUs MPOCTEHIINX pPAacYETHBIX 33434 C HCIOJIb30BAaHHEM (U3NYECKUX
MOJIeTIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHE YMEHUI HAOIOIaTh MIPUPOIHBIE SBICHUS U BBIIIOJHSTD OIBITHI, 1a00paTOpHbIE pabOTHI
Y SKCIIEPUMEHTAJIbHBIC UCCIIEIOBAHUS C HCIIOJIb30BAaHHEM U3MEPUTEIIbHBIX PHOOPOB;
® 0cBOCHHE TPUEMOB pabOTHI ¢ HHPOpMael GU3NIECKOTO COoIepKaHus, BKIIoYast HH(HOPMAIHIO O
COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAINU3 U KPUTHYECKOE OLICHUBaHUE MH(OPMALINN;
®3HAaKOMCTBO €O c¢epaMu Mpo(hecCHOHAIBHONW JeATeNbHOCTH, CBS3aHHBIMHU C (U3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3NUECKON HAYKH.
Ha n3ydenne ¢uszuku (0a30BbIl YPOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs OTBOJUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hejenmo), B 8 kiacce — 68 vacoB (2 yaca B Henemno), B 9
KJ1acce — 102 yaca (3 yaca B HEJIEITIO).

[Ipemyaraemerii B mporpamMme mo (u3MKe TEepedeHb JIa0OpaTOPHBIX PabOT W OMBITOB HOCHUT
PEKOMEHATENbHBIM XapakTep, YUUTeNIb JeNaeT BHIOOp MpOBeAeHUs TabOpaTOPHBIX PadOT M OIBITOB C
yu€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH O00y4arommuxcs, CIHMCKAa OSKCIEPUMEHTAIBHBIX 3aJlaHHiH,
IpeJyIaraeéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO SK3aMeHa 10 (PH3HKE.



COJAEPKAHUE OBbYYEHUA
8 KJIACC

Pa3znen 6. TenioBble IBJICHUS.

OCHOBHbIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIEKYJL OnbIThl,  MOATBEPXKAAIONIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OOBSCHEHUE CBONCTB Ta3oB, JKUIKOCTEH W TBEPIBIX TET HAa OCHOBE IOJOKCHHIA
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. CMaunBaHue U KanWUISIpHbIC siBI€HUS. TemioBoe pacliMpeHue u
cKaTHe.

Temneparypa. CBsi3p TeMrmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHUs 4acTUL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu: TeIionepenaya U COBEpIICHHE paldoThl. Buibl
TEIJIONEpeIauu: TEMJIONPOBOAHOCTb, KOHBEKLIUS, U3TyUCHUE.

KonnuecTBo TemnoTel. Y aenbHas TEMI0EMKOCTh BelllecTBa. TernaooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TeruioBoro Oananca. IlnaBneHue u OTBepJeBaHUE KPHUCTAUIMYECKUX BELIECTB. Y ENbHAS
Teruiota miaBieHus. [lapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHSL.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUMBa. Y IeJbHAas TEMI0Ta CrOPaHHus.

[Mpuanmmel padotel TerioBbix asurareneit KIIJ| TemmoBoro nsurarens. TemoBble IBUTATENd U
3alllUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILECHNS YHEPTUHU B TEIJIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBUYKEHUS.

Ha6monenue nuddysum.

HaGmoienue SBIeHU CMAaYMBAHMS U KAMAJUTSIPHBIX SBICHUIA.

Habiroienue TemnoBoro paciupeHus Ted.

W3meHeHue gaBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAKICHUH.
[IpaBuna u3mMepeHus TeMIEepaTypshl.

Bunael rerionepenauu.

OxuaxieHre Ipy COBepUICHUH PabOTHI.

9. HarpeBanue npu coBepIiiecHUU PabOThl BHEITHUMH CHIJIAMH.

10. CpaBHEHME TEMIOEMKOCTEN pa3INYHBIX BEILIECTB.

11. HabGnroneHve KUMEeHUs.

12. HabmroeHue mocTOSTHCTBA TEMIIEPATYPHI TIPH TUTABJICHUH.

13. Monenu TemIoBbIX ABUTATENIEH.

Jlabopamopmuvie pabomot u onvimel.

OnBbITHI 10 OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

OnBITHI 11O BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IIIPHUIIA.
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OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL JAaBJICHUSA BO3AYyXa OT €TO 00BéMa U HarpeBaHugd
WIIN OXJIaXIACHU .



6. IlpoBepka THUMOTE3bl JUHEHHONW  3aBUCUMOCTH  JUTMHBI  CTOJOMKAa  JKHUJIKOCTH B
TEPMOMETPHUECKOI TpyOKe OT TeMIiepaTypsbl.

7. Habnronenune M3MeHEHUs BHYTPEHHEW SHEPTUU Tella B Pe3y/lbTaTe TEIUIONEepPEeaayud U padoThI
BHEIIIHUX CHUJIL.

8. HccnenoBanue sBICHHS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHON M TOPSIYCH BOJIBI.

9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJYYECHHOTO BOAOM IPH TEIUNIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

10. Onpenenenune yneabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCapeHus.

12. Onpepenenre OTHOCUTEIBHON BIaXXHOCTH BO3/yXa.

13. Onpenenenne yaelIbHOW TEIIOTHI MJIABJICHUS JIbJA.

Pazgen 7. diiekTpuyeckue 1 MArHUTHBIE SIBJICHUS.

DnekTpusanus Tei. J[Ba poja aeKTpUuuecKux 3apsAioB. BzanmoaeicTere 3apsyKEHHBIX TEI. 3aKOH
Kynona (3aBUCHMOCTh CHIIBI B3aUMOJCUCTBUS 3apSHKCHHBIX TENl OT BEIIMYMHBI 3apPSI0B M PACCTOSHHUS
MEXy TeJIaMu).

OnekTpuyeckoe mone. HanpspkéHHocTh  anektpudeckoro mnoss.  [IpuHmun — cyneprno3unuun
ANEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu sneKkTpuuecKkux 3apsioB. DJIEMEHTApHbIN 3JeKTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOrO0 TOKA. MICTOYHMKHU MOCTOSSHHOTO
TOKa. JIeHCTBHSI DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE). DJICKTPUUYCCKUM TOK B
KUJKOCTSAX U ra3ax.

Onexrpuueckas nenb. Cwia Toka. DiekTpuueckoe HampspkeHue. ConpoTHBIEHHME NPOBOAHMKA.
VYnenbHOEe compoTHBIEHHE BemiecTBa. 3akoH Oma i ywactka mnenu. IlocnemoBatensHoe U
MapajuieJIbHOE COEINHEHNE TPOBOHUKOB.

Pabota m MomHOCTH 37eKTpuueckoro Toka. 3akoH Jlxoyns—JleHna. DJeKkTpuyecKkue Lenu u
MOTPEOUTENH IEKTPUIECKON dHepTruH B ObITY. KOopoTkoe 3aMbIKaHue.

ITocTosiHHBIE MarHUTHI. B3anmoaelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mnoJsie. MarHutHoe
noje 3eMJId U €ro 3HauyeHue Jyis ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJie 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne 3JIEeKTPOMarHuTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
DNEeKTpOoABUTATEIb MOCTOSIHHOTO TOKa. Vcnosib30BaHue 37IEKTpOABUTATENCH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPaHCHOpTE.

OnbiTel Dapanes. SABnenue snekTpoMarHuTHON uHAYKIWU. [IpaBuino Jlenna. DaekTporeneparop.
CriocoObl MONy4EeHUS DIEKTPUUYECKOM HSHEpruu. DJIEKTPOCTAHIMM Ha BO300OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.

Jemoncmpayuu.

1. Dnexktpuszanus Teul.

2. JIBa pojia 3JEKTPUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSAKEHHBIX TEI.
3. YcTpolcTBO U IEHCTBUE 3IEKTPOCKOIA.

4. DnekTpocTaTU4ecKas UHIYKIHUS.

5. 3aKOH COXpaHEHMS ANEKTPUUECKUX 3apsII0B.

6. IIpoBOJHHMKHU U TUDITICKTPUKH.

7. MonenupoBaHue CUIOBBIX JINHUN 2JIEKTPUYECKOTO OJIS.

8. MCTOYHMKHM MOCTOSIHHOTO TOKA.

9. [elcTBUA SIEKTPUIECKOTO TOKA.

10. DnexTpudecKrii TOK B KUJIKOCTH.



1.
12.
13.
14.

15

I"a30BbIit pazps.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne 31eKTpuyecKoro Hanps>KeHUst BOIILTMETPOM.
Peocrat u mara3uH COnpoOTHBIICHUM.

. B3anMoelicTBue NOCTOSTHHBIX MarHUTOB.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

MopenupoBaHre HEBO3MOKHOCTHU Pa3/IeeHUs OJI0COB MATHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue ABieHUs JIEKTPOMAarHUTHOM MHIYKIIUH.

OnbiTel Papajes.

3aBUCHUMOCTD HaIlPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnusie pabomot u onvimel.
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10.
1.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITh! 0 HAOIIOAEHUIO SJEKTPU3ALUH TET HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue neCTBUS HIEKTPUYECKOTO 0JI HA IPOBOJIHUKYU U AUDJICKTPUKHU.

C6opka u mpoBepka pabOThI ANEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3MmepeHue U peryJInpoBaHue CUJIbI TOKA.

W3mepenue u peryupoBaHue HANPSKCHMUS.

HccnepoBanue 3aBUCUMOCTH CWIBL TOKA, HAYIIErO 4YE€pe3 pPE3UCTOpP, OT CONPOTUBICHUS
pe3UuCTOpa U HAIPSKEHMSI Ha pEe3UCTOpeE.

OneITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUYECKOIO CONPOTUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAIN TIONIEPEYHOr0 CEYEHHU U MaTepHraa.

IIpoBepka mnpaBuia CIOXKEHUS HANPSDKEHUN IIPU  IIOCJIENOBATEIBHOM COCOUHEHUHM IBYX
PE3UCTOPOB.

IIpoBepka nmpaBuia ais CUIIBI TOKA IIPU NAPAJLIEIIbHOM COSUHEHUN PE3UCTOPOB.

Onpenenenue paboOThI AIEKTPUUECKOTO TOKA, UAYLLIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH YIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTODE.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILIETO Yepes3 JIaMIIOUKY, OT HAIIPSKEHUS Ha HEH.
Onpenenenne KII/] narpeBatens.

HccnenoBanue MarHUTHOTO B3aMMOJEHCTBHS IOCTOSIHHBIX MarHUTOB.

M3yueHne MarHuTHOTO NOJIs TOCTOSTHHBIX MAarHUTOB IIPU UX 00bETUHEHNUH U pa3AeICHUH.
HccenenoBanue neCTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOAECUCTBHSI KaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA M HAaIIPABJICHUS TOKA B KaTYIIKE.

N3y4yeHne neicTBUS MATHUTHOTO T10JIsI HA IPOBOJAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl AJIEKTPOABUTaTEs.

N3mepenue KIIJ[ anexTpoaBUrarenbHOl yCTaHOBKH.

OnBITHI IO UCCIENOBAHUIO SIBICHUS MIEKTPOMArHUTHOW MHAYKLHUN: UCCIEIOBAHNE N3MEHEHUN
3HAYEHUS U HAIIPaBJIICHHUA NHIYKIIMOHHOTO TOKA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA



N3yuenne ¢u3nku Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHS HAMpaBJIE€HO Ha JIOCTHIKEHHE

JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCAMCTHBIX O6p&30BaT€.HBHBIX PE3yJIbTATOB.

B pesynbrate m3ydeHus GU3MKM Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus y O0y4aromierocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE INYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- IPOSIBJICHHE MHTEpECa K UICTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKOM (PU3NYECKON HAYKH;

- ICHHOCTHOE OTHOIICHUE K JOCTHKCHHSIM POCCUUCKIX yUEHBIX-(PU3HUKOB;

2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIEHUU OOLIECTBEHHO 3HAUMMBIX U ATHUYECKHUX MPOOIIEM,
CBSI3aHHBIX C MTPAKTUYECKUM MMPUMEHEHHEM JOCTHKCHUHN (PU3UKU;

- OCO3HaHHME BaXKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

3) acTeTM4eCKOr0 BOCIIMTAHMS:

- BOCTIPUSATUE ICTETUUECKUX Ka4eCTB PU3NUYECKON HAYKH: €€ TAPMOHUYHOTO MMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- OCO3HaHWE IEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHS TEXHOJIOTU, BaXKHEHILIEH COCTABIISIONIEH KYIbTYPHI,

- pa3BHUTHE HAYYHOU TIO003HATENFHOCTH, MHTEpPECA K UCCIEA0BATEIHCKON I TEIIHOCTH;

5) dopMupoBanus KyJbTYPbl 310POBbSl U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

- OCO3HaHWE IIEHHOCTH 0e30macHOro obOpa3a >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTH TPaBHJI OE30MACHOTO TOBEIEHUS Ha TPAHCIOPTE, HA JOpPOrax, C JJICKTPUUYECKUM U
TEIUIOBBIM 000PYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

- copMHUpPOBAaHHOCTH HaBbIKA pedIiekcuu, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO K€ MpaBa y
JIPYTOro 4eIoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- AaKTUBHOE YYacTHE B pEIICHHH MPAKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHM3aIy, ropoJia, Kpas) TEXHOJIOIMYECKON U COIMabHOM HAlPaBI€HHOCTH, TPEOYIOIIHUX B TOM
ymciie ¥ GU3NYECKUX 3HAHUI;

- UHTEpEeC K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuid, CBA3aHHbBIX ¢ (GU3UKOM;

7) 3KOJI0TNYECKOT0 BOCIIMTAHMSA

- OpHUEHTaIUsl Ha MPUMEHEHHE (U3MUYECKUX 3HAHWM IS PEUISHUsS 3a7ad B O0JIACTH OKpY’Karomei
Cpelibl, TUTAHUPOBAHUS MIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBHM ISl OKPYKAIOLIEH cpeabl;
- OCO3HaHHE IMI00ATBHOTO XapaKTepa FIKOJIOTHUSCKUX MPOOIEM U MyTeH UX PEeIICHHUS,

8) amanTanuu K U3MEHSIOIMMCSH YCJIOBUAM COLUAIBHON U MPUPOIHOI cpeabl:

- TMOTPeOHOCTh BO B3aWMOJCWUCTBUU TPHU BBITOJHEHUU HCCICNOBAHUN U TPOCKTOB (HHU3MUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

- MIOBBILIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€PE3 MPAKTUUECKYIO EATEIbHOCTh;

- MOTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHHM, B TOM uucie (GOpMyIHpOBAaTh UIECH, MOHATHUSA,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHUE IePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00J1acTH (DU3UKH;

- IJTAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHE aHAJM3UPOBATh U BBIABISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMHKHU, B TOM
YHCIIe C UCTIOh30BaHUEM (PU3UYECKIX 3HAHUM;



® - OICHKA CBOMX JCWCTBUH C y4y€TOM BIMSHUS HAa OKPY)KAIOLIYIO CPEIy, BO3MOXHBIX TNIOOAIBbHBIX
MIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS Y
oOyyarorierocst OyayT chopMupoBaHbl MeTanmpeIMeTHbIE Pe3yJabTaThl, BKIIIOYAIOIINE T03HABATEIHHBIE
YHHUBEpCaJbHbIE Y4eOHBIC JEeHCTBHSA, KOMMYHHMKATUBHBIC YHHUBEpCaJbHbIE Yy4YeOHbIE JIEHCTBHS,
peryasSTHBHBIC YHHUBEpCAJIbHbIC yueOHbIE ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe el CTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:
® BEISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKK O0OBEKTOB (SIBIICHUH);
® yCTAHABIIMBATh CYIIECTBEHHBIM TNpU3HAK KJIAacCU(pUKALMU, OCHOBaHUS [UIsi OOOOLIECHUS U
CpaBHCHHS,
® BEISIBIISITh 3aKOHOMEPHOCTH U TPOTHUBOpPEYHsI B paccMarpuBaeMbIX (pakTax, ITaHHBIX U
HAOIIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;
® BEISIBJISITh MTPUYMHHO-CJICICTBEHHBIC CBSI3U MPU W3YYCHHH (PU3NYCCKUX SIBICHUNW M MPOIIECCOB,
JeNaTh BBIBOJBI C UCIHOJIb30BaHUEM JCIYKTUBHBIX W WHIYKTHBHBIX yMO3aKIIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEJINYHH;
® CAaMOCTOSITEJIFHO BBIOMpPATh Crmocod pemieHus y4deOHOW (u3ndeckol 3amauu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIlEHUs, BHIOOP Hambosee MOIXOSIIIET0 ¢ YUETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zoBble ucciienoBare/ibCKie 1eHCTBUSA:
® 1ICITOJIF30BaTh BOIPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHMUS;
® [IPOBOJUTH 110 CAMOCTOSITEILHO COCTABIEHHOMY TIUIaHY OIBIT, HECJIOXHbBIA (QU3NYECKUil
AKCIIEPUMEHT, HEOOJIBIIIOE HCCeI0BaHNEe (PU3HUECKOTO SIBICHHUS,
® OIICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIUIO, TIOIYYEHHYI0O B XOJe
WCCIICTOBAHMS WIIA DKCIIEPUMEHTA;
® CaMOCTOSITENIBHO  (OPMYyITUPOBaTh O00O0OIIEHUST M BBIBOABI IO pe3yidbTaTaM MPOBEAEHHOTO
HaOII0ICHUS, OTBITA, UCCIICIOBAHHS,
® [I[POTHO3UPOBATh BO3MOXKHOE JAIbHEIIEe Pa3BUTHE (DU3HMUECKHUX MPOIIECCOB, a TAKKE BHIIBUTATh
MPEIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Pa6ora ¢ nundopmanmeii:
® IPUMEHSTH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpOChl TPU TOUCKE U 0TOOpe MHOpMaIuu
WJIU JaHHBIX C YYETOM MPEJI0KEHHON yueOHO# (hHU3HIecKoi 3a1a4u;
® AHATM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH WH(POPMAIUIO PA3NIMYHBIX BUAOB U
dhopm mpecTaBIeHNUs,
® CaMOCTOSITEIPHO ~ BBIOMpATh  ONTUMAJBHYIO  (GOpMy  TpEACTaBICHUS HWHPoOpManuu W
WUTIOCTPUPOBATH peIIaeMble 3aJaul HECIOKHBIMU CXEMaMH, JUarpaMMaMy, HHOU rpadukoil u
X KOMOWHAITUSMH.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YUeOHbI€ 1elCTBUS:



B xoi€ OOCyXaeHus y4eOHOro MmarepHuaia, pe3yiabTaToB JaOOpaTOPHBIX pabOT M TMPOEKTOB
3aJlaBaTh BOIPOCHI MO CYHIECTBY OOCYKJaeMO TeMbl W BbICKa3bIBaTh WJIEH, HAlIEJICHHBIC HA
pellieHre 3ajaud 1 NoJiiepKaHue 01arokenareaIbHOCTH OOLIEHMS;

® COTIOCTABJISATh CBOM CYXKJIEHHSA C CYXKIEHHUSMHU JPYrUX YYaCTHUKOB Juainora, oOHapyX UBaTh
pas3nuyme U CXOJCTBO NO3ULINH;

® BEIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

¢ [IyOJMYHO TMPEICTaBIATh PE3yJAbTaThl BBITOJIHEHHOTO (DU3MUECKOTO OINbITa (IKCHEPUMEHTA,
HCCTIeI0BaHMS, TIPOCKTA);

® [IOHUMAaTh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYaIbHOM paOOThI MpU pelieHun
KOHKPETHOU (hU3HUECKOl MpoOIEMBL;

® [I[PUHUMATh 1IEJIM COBMECTHOM JAESITEeIbHOCTH, OPraHU30BBIBATh ACHCTBUS MO €€ JOCTHUKEHUIO:
pacmipenensats poiid, 0OCYKIaTh MPOLECChl M PE3ylbTaThl COBMECTHON paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JTIOJICH;

® BEITIONTHSTH CBOKO YaCTh Pa0OTHI, TOCTUTAsI KAYECTBEHHOT'O Pe3ybTaTa 10 CBOEMY HAIpPaBICHUIO U
KOOPJIUHUPYS CBOU JCUCTBUS C IPYTUMHU YICHAMU KOMaH/IbI;

® OIICHMBATh KA4eCTBO CBOErO BKJI3Ja B OOHIMI MPOAYKT IO KPUTEPHUSIM, CaMOCTOSATEIBHO
c(hOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:

® BLISABIIATH HpO6J’I€MBI B JKHW3HCHHBIX H y‘IGGHBIX CUTyaluix, Tpe6y101111/1x AJig pCIICHUA
(hUBUYECKUX 3HAHUM;

¢ OpUCHTHUPOBATLCA B PA3JIMYHBIX IHOAXOAAX IIPUHATUSA peH_IeHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJIBHOC, IIPUHATHC
perieHus B TpyIIe, IPUHATHE PEIICHUN TPYIIION);

¢ CAMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCHICHUSA q)HBI/I‘ICCKOI\/'I 3aa4y WU I1JIaHa UCCIIEA0BAHUA C
y4€TOM UMEIOUIMXCS PECcypcoB U  COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh
npesaraeMble BApUaHThI PELICHUII;

e JieaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

e TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IiaH e€ U3MEHEeHHUS,

® 00BSACHATD MPUYUHBI TOCTHKEHUS (HEJOCTHKEHHS) PEe3yJIbTaTOB AESITEIbHOCTH, 1aBaTh OLIEHKY
MPpUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (HU3UUECKOTO
HUCCIICA0BAaHUA HIIN HpOGKTa) Ha OCHOBE HOBBIX O6CTO$ITCJ'H:CTB, U3MCHUBIIUXCA CHTyaHHﬁ,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OLICHUBATb COOTBCTCTBUC PC3YJIbTATa LCIIN U YCIIOBUSAM;

® CTaBUTh ce0s HAa MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha HAY4YHYIO TEMY,
IIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;

e [IpM3HABaTh CBOE MPAaBO HA OLIMOKY MpHU pelieHrnr (PU3MYEeCKHUX 3a/1ay WM B YTBEPKACHUAX Ha
HAy4YHBIC TEMBI U TAKOE YK€ TPABO JAPYTOTO.

INPEAMETHBIE PE3YJIbTATbBI



K xonny oOyuenus B 8 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YpOBHE JOJKHBI OTPa’kaTh

c(OPMHPOBAHHOCTh Y O0YJAIOIUXCA YMEHUI:

® [ICTI0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMKEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSHHSI BEIECTBA, KPHUCTANIMYECKHE U aMOp(HbIe Tena, HACHILEHHBIA U
HEHACBIIICHHBIA Tap, BIAKHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSSI DHEPTHs, TEIUIOBOM
JBUTATENIb, JJIEMEHTAPHBINA JJIEKTPUUYECKUN 3apsl, HJIEKTPUYECKOE TI0je, MPOBOJHUKH U
TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKHI TOK, MATHUTHOE TOJIE;

e pa3jnuaTh SBJICHUS (TEIJIOBOE pacUIMpEHUE U C)KaTue, TeIionepeaaya, TEIIoBOe PaBHOBECHE,
CMauvBaHUe, KaNWUISPHBIC SBICHUS, UCIIAPCHHUE, KOHACHCAIUS, TJIAaBICHNUEe, KPUCTAIN3AIIHS
(oTBepaeBaHKe), KHUIEHUE, Terulonepeaadya (TEIIONpPOBOAHOCTb, KOHBEKLHUS, W3IyUCHUE),
AJIEKTpPHU3alMs TN, B3aMMOJACHCTBHE 3apsOB, ICHCTBUS AIIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, NEHCTBUE MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
ANIEKTPOMAarHUTHAsI MHAYKIMS) [0 OMHUCAHUIO UX XapaKTEPHBIX CBOWMCTB M HA OCHOBE OIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE,

® pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOIIEM MHUpPE, B TOM YUCIIE
¢usnyeckue SBICHHUS B NPUPOJE: TMOBEPXHOCTHOE HATSDKEHHE M KaNWULIPHBIC SBICHHUS B
MpHUpOE, KPUCTALIBI B IpUpoe, uanydenue ColHila, 3amep3aHie BOA0OEMOB, MOPCKHUE OpHU3HI,
oOpa3oBaHHe pOCBHl, TyMmMaHa, UHes, CHera, »JJeKTpUYecKHe SBJIeHUs B armocdepe,
AJIEKTPUUYECTBO KMBBIX OpPraHU3MOB, MarHUTHOE TOJ€ 3eMiH, Jpeid MomocoB, poib
MarHUTHOTO TOJS /s JKU3HM Ha 3emile, NOJSPHOE CHUSHUE, IMpPU OSTOM MEPEeBOIUTH
MPaKTHYECKYl0 3amady B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(hUBUYECKUX SBIICHUH;

® ONMCHIBATh U3yYEHHBIE CBOWCTBA TE€N U (PU3NYECKUE SBJICHUS, UCIOIB3Ys (PU3NYECKUE BETUUUHbI
(Temmeparypa, BHYTPEHHSISI DHEPIHsI, KOJTMYECTBO TEIUIOTHI, yeNbHAsl TEMJIOEMKOCTh BELIECTBA,
yaenbHAas TEIUIoTa TUIABICHUS, YAelbHas TeIuloTa mnapooOpa3oBaHUs, YAelbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT MOIE3HOr0 ACHCTBHUS TEMJIOBOH MAalIUHBI, OTHOCHUTEIIbHAS
BJIQKHOCTh BO3AYyXa, OJJIEKTPUYECKUN 3apsii, CWJIa TOKa, DJEKTPHUUECKOEe HarpsKeHHe,
COINPOTUBIIEHUE TPOBOJIHUKA, YJEIbHOE COINPOTHUBIECHUE BEIIEeCTBA, paboTa U MOIIHOCTH
ANEKTPUYECKOTO TOKAa), TMPU ONMHCAHMM TPABUIBHO TPAKTOBAaTh (DU3MYECKHA CMBICT
MCIOJIb3YEMBIX BEIMYMH, 0003HAYCHHS M IUHUIBI (PU3NISCKUX BEITUYHH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMU, CTPOUTH TpaduKu
M3Y4YECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

® XapaKTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBJICHHUS U MPOLECCHI, HCIOIb3Ys OCHOBHbBIE
MOJIOKEHUS. ~ MOJIEKYJISIPHO-KMHETHYECKOH  TEOpUM  CTPOEHHMS  BEIEeCTBA,  MPUHIUI
CYIIEpHO3ULMH NOJIEH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsiza, 3akoH Oma ais
yuacTka uenu, 3akoH JDxoyms—JIeHna, 3aKOH COXpaHEHHsS SHEPruH, IMPH 3TOM JaBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alIUCHIBATH €M0 MAaTEMATHUYECKOE BBIPAKECHHUE;

® O0BSCHATH (PU3MUYECKUE TPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE CHUTYyalUi
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3NUIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

epemiaTh pacu€THbIC 3a7aud B 2—3 AEMCTBUSI, WCHOJB3YS 3aKOHBI M (OPMYJbI, CBSA3BIBAIOIINE
¢u3nyeckue BeNWYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 33/a4M 3alMChIBATh KPaTKOE YCIOBHE,
BBISBJISITH HEAOCTAaTOK JaHHBIX JUIS PpEUIeHHs 3aJadyd, BBIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMBble i €€ pelIeHHs, MPOBOAUTH Pacu€Thl U CPAaBHUBATH MOJYUYEHHOE 3HAUCHUE

(bH3I/I‘IeCKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH,
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® pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PpEIIUTh IPH TOMOLIM (U3NUECKUX METOOB,
UCMOJb3ysl OINUCAaHME HCCIEIOBaHMS, BBIACIATh IMPOBEPSIEMOE IPEANOJI0KEHNE, OLCHUBATh
IIPaBUIILHOCTb MOPsKA IPOBEJCHUS UCCIEI0BaHMs, A€IaTh BEIBOIbI;

® [IPOBOJIUTH OMNBITHI 110 HAONIOACHUIO (U3NYECKUX SBICHUH WIM (PU3MUECKUX CBOMCTB Tel
(KanmWJUIApHBIE SBJICHUS, 3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0b&ma, TemIeparypsl,
CKOpPOCTH TIpolLlecca OCTBIBAHHMSI M HArpeBaHMs MpPHU HU3IYYCHHU OT I[BETa W3Iydaromei
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOABI OT TEMIIEPATypbl JKUAKOCTH M
IUIOIIAAN €€ TOBEPXHOCTH, AJIEKTPU3aLlUs T U B3aUMOJEHCTBHE AIIEKTPUUYECKHX 3aps/IOB,
B3aMMOJICHCTBHE ITOCTOSIHHBIX MAarHUTOB, BH3YaJIM3allMsi MAarHUTHBIX TIOJIEH MOCTOSTHHBIX
MarHuTOB, JMCTBUS MArHUTHOTO MOJS Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHTA,
CBOWCTBA  DJEKTPOJABUTaTeisi  MOCTOSHHOIO  ToKa):  (opMymupoBaTh  MpOBEpsieMble
MPEIIOI0KEHNs, COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO O00OpYAOBaHMS, OMHMCHIBATH XOJ
OIbITa U (POPMYIUPOBATH BHIBOJIBI;

® BHINOJIHATH NPSIMbIE U3MEPEHUS TeMIEepaTypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3AYXa, CUJIbI TOKA,
HANpsODKEHUS C HCIIOJIb30BAaHHEM AHAJIOTOBBIX MPUOOPOB M AATYMKOB (PU3UYECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPELTHOCTH;

® [IPOBOJIUTH HCCIICZIOBAaHUE 3aBHCUMOCTH OJHOM (pu3Myeckod BENMYMHBI OT JAPYrod cC
UCTOJIb30BAHUEM TIPSMBIX H3MEPEHHUHl (3aBHCHMOCTH COINPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOUIAIU NTOIIEPEUHOr0 CEUEHHs U YAEIbHOIO COIPOTHUBIICHHS BEIIECTBA TPOBOIHUKA,
CWJIBl TOKa, HMAYLIEro uepe3 MPOBOJHHUK, OT HANpPsKEHWs Ha IMPOBOJHUKE, HMCCIEJOBAHUE
MOCEeIOBATEIBHOTO M HAapaJJIeIbHOTO  COCAMHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
HCCIIeIOBaHKEe, COOMPATh YCTAHOBKY M BBIIIOIHATh U3MEPEHHUS, CIEAYs MPEII0KEHHOMY IIIaHYy,
(buKcupoBaTh pe3yabTaThl MOJTYYEHHOW 3aBHCUMOCTH B BHJE TaOIuI M TpauKOB, JeIaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIE0BaHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEJIWYMH (yAelbHas TEIIOEMKOCTh BELIECTBA,
COIIPOTHBJICHUE IPOBOJHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOIO TOKA): IJIAHWPOBATh
M3MEpEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON HHCTPYKLIUHU, U
BBIYUCIISATh 3HAUEHUE BEJTMUUHBI;

e cOOIIIOIaTh MPaBHJIa TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBAaHHEM;

® XapaKTepu30BaTh MPHUHLUUIBI JCHCTBUS H3YyYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOi Ha WX omucaHusa (B TOM YHUCIIE: CHCTEMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIIEPMETpP, BOJIBTMETP, CUETUMK DJICKTPUUECKON SHEPTUH, 3NNEKTPOOCBETUTEIILHBIE
MpUOOpPHI, HArpeBaTeNbHBIE AJICKTPONPUOOPH (MIPUMEPHI), IICKTPUUCCKUE MPEIOXPAHUTEIH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTeNb IOCTOSHHOTO TOKa), MCIIONB3Ysl 3HAHUS O CBOMCTBax
(bu3NYEeCKUX SIBICHUH U HEOOXOIUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTHIE TEXHUUYECKUE YCTPOWCTBA M HM3MEpUTENbHBIE MPUOOPHI MO CXEMaM |
CXEMaTUYHBIM pPHUCYHKaM (KHMIKOCTHBIM TEpMOMETpP, TEPMOC, ICHXPOMETp, THUIPOMETD,
JBUraTellb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, pEOCTaT), COCTABIATh CXEMbI dJIEKTPUUECKUX
Lenel ¢ Mmociae0BaTeIbHbIM M MapajuleIbHbIM COCAMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE
0003HAYCHHS HIIEMEHTOB JICKTPUUYECKHX IIETICH;

® IPUBOANUTL IpPUMEPH! (HAXOOUTh HMH(OPMAIMIO O IMpHUMEpax) MPAaKTUYECKOTO HCIIOJIb30BaHUS
(bu3NYeCKUX 3HAaHUHM B MOBCEHEBHOM KHU3HH JJIs o0ecrieyeHns 6€30MacHOCTH MPH OOpaIleHuU
c mpubOpaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 37J0POBbS U COOJIIOACHUS HOPM
9KOJIOTUYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpelie;
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® OCYILECTBIIATh TMOUCK HH(pOpMAIMKM (U3NYECKOTO colepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM W IYTEM CPAaBHEHHs JOINOJHUTENBHBIX HMCTOYHHMKOB  BBIIEIATH
MH(OpMaLHIO, KOTOPas ABJISETCS MPOTUBOPEYUBOI MIT MOKET ObITh HEIOCTOBEPHOM;

® IICTI0JIb30BAaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHM HAy4YHO-NONYJSIPHYIO  JIUTEpaTypy
¢u3nYecKoro cojiep)kaHus, CIpPaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHeT, BiaieTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHMOPMAIMM M3 OJHOM 3HAKOBOMN
CHUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE MMMCbMEHHBIC U KPAaTKUE YCTHBIE COOOLICHHsI, 06001as HHPOpMALUIO U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOIO COJEp’KaHMs, B TOM 4HUCIIE MyOIMYHO NPEICTaBIIATh
pe3yJIbTaThl IMPOEKTHOW WM MCCIENOBAaTENbCKOW NEATENBHOCTH, INPU 3TOM TI'PaMOTHO
MCIOJIb30BaTh U3YyYCHHBIN MOHATUHHBINA ammapar Kypca (QU3UKH, CONPOBOXAATh BHICTYIUICHUE
MpE3EHTALUEN;

® [IpU BBHINOJHEHUH Y4YEOHBIX MPOEKTOB M HUCCIENOBAaHUN (PU3MUYECKUX MPOIECCOB PACHpPEACIATH
0053aHHOCTH B IPYIINE B COOTBETCTBUU C ITIOCTABJICHHBIMH 3a/lauaMH, CJICIUTh 3a BHIIIOJHEHUEM
IUIaHA JEHCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIaX B
NESATEIBHOCTh  IPYIIBI, BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, IPOSBIISSL
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanmue
(uudposbIe)
n/ pa3esioB U TeM Bcer Konrponbnsl  IlpakTnyecku
o0pa3oBaTe/ibHbIE
n MpOrpamMmsbl 0 e padoThbI e padoThbl
pecypcsl

Pa3gen 1. TenmioBble ABJICeHUA

1.1

Crpoenue u bubmuoteka [JOK
CBOMCTBA https://m.edsoo.ru/7{4181c

12



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

BEIIIeCTBA e
T but6mmoreka [IOK
1.2 21 5 https://m.edsoo.ru/7f4181¢
MIPOIECCHI
c
Htoro no pa3zneny 28
Pa3zgen 2. DiiekTpuyeckne ¥ MarHUTHbIE SIBJICHUS
DNEKTpUUYECKHE
3apsiibl. bubmmoreka [JOK
2.1 3apsoKeHHBIC Tena 7 1 https://m.edsoo.ru/7f4181¢
U UX e
B3aUMOJICHCTBHE
[TocrostHHBIN bubmoreka [JOK
2.2 ANEKTPUUECKUI 20 7 https://m.edsoo.ru/7f4181c
TOK e
MarHHTHE bubmuoreka [JOK
2.3 6 1.5 https://m.edsoo.ru/7f4181c
SIBJICHUS
c
DJIEKTpOMarHuTHa bubnmorexa LOK
2.4 4 https://m.edsoo.ru/7f4181c
sL MHTYKITHS .
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 14.5
I[TPOI'PAMME
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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ITHOYPOYHOE ININTAHUPOBAHHE 8 KJIACC

N KosanuecTBo 4acon JIeKTPOHHbIE
: Aata uudgposbie
n/ Tema ypoxka Bcer Konrtpoasn  IIpakTuuec H3yYCH
oOpa3oBaTe/ibHbIE
I 0 ble padoThI KHe padorbl | MA pecypen
OcHoBHBIE
MTOJIOKEHHUS
MOJICKYJISIPHO- bubmuorexa [JOK
KHHETHYIECKOM 1 https://m.edsoo.ru/ff0a
TEOPUH U UX 5256
OTIBITHBIC
MTOATBEPKICHUS
Macca u pazmep
aTOMOB U 1
MOJIEKY
Moaenu
TBEPAOTO, bubmmoreka [JOK
Koo 1 1 https://m.edsoo.ru/ff0a
ra3000pa3HOro
y 540e
COCTOSTHUI
BelIeCTBa
OObsicHeHUE
CBOWCTB
TBEPJIOTO,
AKHUJIKOTO U
ra3000pa3HoOro
COCTOSTHUM |
BeIIeCTBA HA
OCHOBE
MOJI0KEHU N
MOJIEKYJISIPHO-
KUHETHUYECKON
TEOpuun
Kpucrannmueck bubmmoreka [IOK
ve 1 aMop(QHBIC 1 https://m.edsoo.ru/ff0a
Tena 5800
Cnmaumpanne 1 bubmuorexa [JOK
KamILPHOCTE. 1 https://m.edsoo.ru/ff0a
IToBepxHOCTHOE
5530
HaTSKEHHE
Tennosoe | Bbu6nmuoreka [JOK
pacipeHue u https://m.edsoo.ru/ff0a
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

CXKaTuc

Temneparypa.
CBs3b
TEeMIIEpaTypbl CO

8 CKOPOCTBIO
TEIIOBOTO
JIBIKEHUSI
YaCTHI]
BuyTtpenHssa
ZTSZ:;I;I bubimoreka [IOK
9 https://m.edsoo.ru/ff0a
I/IBMeHeHI/ISIU 5¢60
BHYTpEHHEH
SHEPTUHU
Bbu6nuoreka [JOK
Bunbr
10 e https://m.edsoo.ru/ff0a
6412
Ypok-
KOH(epeHIHs
"IIpakTueckoe
HCITOJIb30BaHHE
TEILJIOBBIX Bbu6nmuoreka [JOK
11 CBOWCTB https://m.edsoo.ru/ff0a
BELIECTB U 65¢c0
MaTepHaJIOB B
LETIAX
sHeprocoOepexeH
s
Komunuecto
bu6mmoreka [IOK
12 ;eHHOTH' https://m.edsoo.ru/ff0a
JenbHas 6976
TEIIOEMKOCTh
VYpaBHeHue
TETIOBOTO bu6mmoreka [IOK
Oamanca.
13 TermoofneH 1 https://m.edsoo.ru/ff0a
7088
TEIJIOBOE
paBHOBECHE
JlaGopaTtopHas
paborta bubmuorexa [JOK
14 "HccnenoBanue https://m.edsoo.ru/ff0a
SIBJIICHHS 6298
TertooOMeHa

16



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

npu
CMCIINBAaHUUN
XOJIOTHOHN U
ropstaeit BoasI"

15

Pacuer
KOJIMYECTBA
TEIJIOTHI,
HE00XO0IUMOTO
JUTsl HarpeBaHUsI
Tena u
BBIIENISIEMOTO
UM IIpU
OXJIAXKACHUN

16

JlaGopaTtopHas
paborta
"Onpenenenue
YAEIbHOU
TEIUIOEMKOCTHU
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
6bb0

17

DHeprus
TOILINBA.
VY nenbHas
TeIIoTa
cropaHus

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

18

IInaBnenue n
OTBEpIECBAHUE
KPUCTAJUTMYECKHU
X Tell. YenbHas
TeImiIoTa
MJIaBJICHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
71d2

19

JlaGopaTtopHas
pabora
"Onpenenenue
YAEIbHOU
TETJIOThI
TUJIaBJICHUS
npaa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
72fe

20

[Tapoobpa3zoBan
neu
KOHJICHCAITHSI.
Ucnapenue

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
740c¢

21

Kuneune.
VY nenbpuasg

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
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https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

TCIJIOTA
napooOpa3zoBaHU
EYi
KOH/ICHCAIIHH.
3aBUCHMOCTh
TeMIepaTypbl
KHUIICHUA OT
aTMochepHOro
JaBJICHUA

~
o0
(@)
o

22

Brnaxnocts
BO3/yXa.
Jlaboparopuast
pabora
"Onpenenenue
OTHOCHUTEIBLHOMN
BIIQXKHOCTH

BO3ayXa"

Bbu6nmuoreka [JOK

https://m.edsoo.ru/ff0a

7628

23

Pemenue 3amau
Ha OIpEIEIIEHNE
BJIAKHOCTHU
BO3/yXa

24

[TpuHIUIIBL
paboThI
TETUIOBBIX
JBUTATENCH.
[TapoBas
TypOuHa.
JlBurarenb
BHYTPEHHETO
cropaHus

25

KIIJI TenmoBoro
JIBUTATEISI.
TertoBbie
JIBUTATEITH U
3aluTa
OKpY>Karolmeu
Cpelibl

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a

IcTc

26

3akoH
COXpaHEHUs 1
MpeBpamieHus
DHEPIUU B
TCIIJIOBBIX
npoiieccax

18



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBska k
KOHTPOJIBHOU
pabore 1o Teme
"TemnoBeie
SIBIICHHSI.
H3menenue
arperaTHbIxX
COCTOSIHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
8312

28

KonTponbnas
pabora 1o Teme
"TemnoBbie
SIBIICHUS.
N3mMmeHenue
arperaTHbIX
COCTOSTHUM
BenrecTna"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
86ae

29

DnexTpusanus
tei. /IBa pona
AIIEKTPHUYECKUX
3apsI0B

30

Ypok-
HCCIIEIOBAHUE
"DnexkTpu3anus
TeJl UHAYKIUEH
U IIpU
CONPUKOCHOBEH

nn

31

BzaumopeiicTBu
€ 3apsKEHHBIX
Tea. 3aK0H
Kynona

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
87¢4

32

DneKTpuuecKoe
ToJIe.
HanpsixeHHOCTD
JNEKTPUYECKOTO
nosst. [Ipuniun
CYNEPIO3ULINH
JNEKTPUYECKUX
oJIei

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

33

Hocurenn
ANMEKTPUICCKUX
3apsJIOB.

19



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

OneMeHTapHBIN
3aps.
Ctpoenue aToma

[IpoBoaHMKY 1

g:zzzmp i bu6nmoreka [IOK
34 coxpatems https://m.edsoo.ru/ff0a
8ef6
ANEKTPUUICCKOTO
3apsna
Pemenue 3anau
Ha IPUMEHEHNE bubmmoreka [IOK
35 CBOICTB https://m.edsoo.ru/ff0a
AJIEKTPUYECKUX 90cc
3apsIoB
DNEeKTpUYECKUi
TOK, YCJIOBHS
ero bubmuorexa [JOK
36 CYIIIECTBOBAHUSI. https://m.edsoo.ru/ff0a
Hcrounukn 95a4
ANEKTPUUYECKOTO
TOKa
JlevicTBus bubmuorexa [JOK
37 AIEKTPUIECKOTO https://m.edsoo.ru/ff0a
TOKa 96b2
Ypok-
HCCIICI0BAHUE
"JlelicTBUE
38 AJIEKTPUYECKOTO 1
OJIS Ha
TIPOBOHUKH U
TUBTIEKTPUKH"
DJIEKTPUUYECKU I BuGmorexa LIOK
39 TOK B METALIax, https://m.edsoo.ru/ff0a
KHUIKOCTSIX U 9838
razax
DnekTpuyeckas
40 IEIb U €€
COCTaBHBIC
JacTH
Cwuna Toka. bubmuorexa [JOK
41 JlaGopatopHnas 0.5 https://m.edsoo.ru/ff0a
paborta 8bd6

20



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

"N3mepenue u
peryaupoBaHue
CWJIBI TOKA"

42

DneKTpuuecKoe
HaIpsHKEHUE.
BonbT™meTp.
Jlaboparopuast
paborta
"U3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
9¢l4

43

CornpoTuBieHue
MIPOBOJTHUKA.
VneapHOE
COIPOTHBIICHUE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
a738

44

Jlaboparopuast
paborta
"3aBHCHUMOCTD
ANEKTPUYECKOTO
COTIPOTUBIICHUS
MIPOBOJHHKA OT
€ro JJIMHBI,
IJIomaaun
MONEPEUHOT 0
CeueHus u
Marepuaia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
a738

45

3aBUCHUMOCTh
CHJIBI TOKA OT
HaIpsOKEHUS.
3axod Oma i1t
y4acTKa Ienu

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
ad44a

46

Jlaboparopuast
pabora
"UccnenoBanue
3aBHCUMOCTH
CHJTBI TOKA,
WAYIIETo Yepes
pe3ucTop, ot
CONMPOTUBJICHU A
pesucropa u
HAaIpsKCHUA HA
pesuctope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
a04e
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

47

ITocnemoBarenn
HOE U
napajuieIbHOE
COEIMHEHUS
MTPOBOTHUKOB

48

Jlaboparopuast
paborta
"IIpoBepka
npaBuiia
CIIOKEHHUSI
HanpsHKEHUN
pu
MOCJIeI0BaTEeIbH
OM COCIUHCHHNU
JBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
aas58

49

Jlaboparopnast
pabora
"IIpoBepka
paBujia JJIs
CHJIBI TOKA MPH
napajuieIbHOM
COETMHEHUU
pe3uctopon”

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
adle

50

Pemenue 3amau
Ha MPUMEHEHHE
3akoHa OMma uia
Pa3IMYHOTO
COCTMHCHHUS
IIPOBOJHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
af8a

51

PaboTa n
MOIITHOCTD
BJIEKTPUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
bl124

52

JlaGopaTtopHas
paborta
"Onpenenenue
paboTHI
MOIIHOCTH
ANEKTPUYECKOTO
TOKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
b3e0

53

DJIEKTpUYECKHUE

bu6mmoreka [IOK

22



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

ey 1
oTpeduTenn
AJIEKTPUYECKON
SHEPTHH B OBITY.
Kopotkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0a
b660

54

ITocTosiHHBIE
MAarHuThbl, UX
B3aHMOJICIICTBUE

55

Ypok-
HCCIICIOBAHUE
"N3y4yenue
moJiei
MMOCTOSTHHBIX
MarauToB"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
c3d0

56

MarauTtHoe
IoJe.
MarauTtHoe
moJsie 3eMiIu 1
€ro 3HayeHHE
JIUIS J)KM3HU Ha
3emite

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

57

IToaroroBka x
KOHTPOJIbHOU
pabote 1o Teme
"DnexkTpuuecKue
3apsibl.
3apsiKeHHbIE
Tena u ux
B3aMMO/ICUCTBUSA
. [TocTrosiHHBII
BIEKTPUYECKUI

TOK

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
bd2¢

58

KoHnTponbHas
pabota mo Teme
"DneKkTpuuecKue
3apsbl.
3apsiKEHHbIE
Tena v uX
B3aUMOJICVCTBHUS
. ITocTrostHHBI
AIEKTPUYECKHI
TOK" /

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
beal
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https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

Bcepoccutickas
MpOBEPOYHAas
paborta

59

PezepBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"[TocTostHHBII
BIEKTPUYECKUI
TOK" /
Bcepoccutickas
MPOBEPOYHAas
paborta

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
cdcb

60

OnbIT Opcrena.
MarauTtHoe
moJie
AIEKTPUUYECKOTO
TOoKa MaranuTHoe
T0JI€ KaTYIIKH C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
cld?

61

[Ipumenenue
ANEKTPOMArHUTO
B B TEXHHKE.
Jlaboparopuast
pabora
"U3yuenue
JNIEUCTBUS
MarHUTHOTO
oJis Ha
MIPOBOHHK C
TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a
c74a

62

DJIEKTpOABUTATE
JIb TIOCTOSIHHOT'O
TOKa.
Hcnonb3oBanue
3JEKTPOJIBUTaTe
JIeiT B
TEXHUYECKHUX
YCTpPOMCTBaxX U
Ha TPaHCIOpTE.
JlaGopaTtopHas
paborta
"Konctpyupona

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a
c86¢

24



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
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8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HUCIIOJB30BAaTh IIOHATUA

1.2

pas3iindaTth SABJICHUSA IO OIMMMCAHUIO HUX XaPAKTCPHBIX CBOIMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIMNX JAHHOE (PUINYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKHX SBJICHUI B OKpY)KaloIlleM
MHUpE, B TOM 4Huclie (pu3nyeckue SBJICHUS B MPHPOJE, IPU 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3alady B Yy4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKy) PU3MYECKUX SBICHUN

1.4

OINUCHIBaTh WM3YYCHHBbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCIOIb3Ys
¢u3nyeckue BEIMYUHBI, MPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBIC]I MCIIOJIb3YEMbIX BEJIMYMH, OOO3HA4YEHUS M EAUHULBl (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBI3BIBAIONINE JaHHYIO0 (PU3UUECKYIO BETUUUHY
C JpYTMMH BEIMYMHAMHU, CTPOUTh TpapUKHd H3YYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBJICHUS U MPOIECCHI, UCTIONB3YS
M3Y4YCHHBIE 3aKOHBI, NIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U

3aIMUCBIBAThL €0 MATCMATUYCCKOC BhIPAKCHUC

1.6

OOBSICHATH (PM3NYECKHE MTPOLIECCHI U CBOIMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYMHHO-
CJICACTBCHHLIC CBA3H, CTPOUTH 06’b}ICH€HI/Ie n3 1 — 2 Joruyeckux IIaroB C
nmoMoIpio 1 — 2 W3y4deHHBIX CBOMCTBAa (DU3WYECKUX SIBICHUU, (DUIUUCCKUX

3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THbIE 3a1a4M B 2 — 3 IeHCTBHS, HCIIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBSI3BIBAIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJlaud
3alMUCbIBATh KPATKOC YCJIIOBUC, BBIABJIATH HCAOCTATOK AAHHBIX JIsI PCHICHUA
3a/1aud, BBIOMpPATh 3aKOHBI W (OpPMyIBI, HEOOXOAMMBIC I €€ peIIeHHus,
NPOBOJUTH pacuéTsl M CpPaBHUBATh IIOJIyYEHHOE 3HAa4YeHUE (PUINUECKOM

BCJIIMYHHBI C U3BECTHBIMH JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPBIE MOYKHO PELIUTh MPU MOMOILIU (PU3UIECKUX
METOJIOB, HCIOJb3ysl ONUCAHUE MCCIEAOBAaHUSA, BBIIEIATH MPOBEPSIEMOE

MMpCANOJIOXKCHUC, OLICHUBAThb IMMPaBUJIBHOCTH nopsaka IMPOBCACHU A
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HCCIICOBAaHMS, IeNaTh BLIBOIbI

1.9

MIPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUN WM (PUINYECKUX
CBOHCTB Tel: (OpPMYIHpOBaTH MpPOBEPSiEMbIe MPEANONOKEHHs, COOHpaTh
YCTaHOBKY M3 TPEUIOKEHHOTO O00O0pyIOBaHMs, OMHCHIBATH XOJ OMbITa U

(bopMyIHpPOBATH BBIBOBI

1.10

BBITIONTHSATH MPSMBIC U3MEPEHUS C UCIOJIB30BAHUEM aHAIOTOBBIX NMPHOOPOB U
JNaTYNKOB (DU3MYECKUX BEJIWYUH, CPAaBHUBATh pE3YyJIbTaTbl H3MEPEHHH C

yu€TOM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DM3MUYECKON BEIUYUHBI OT
APYroil C MCIONb30BaHUEM INPSAMBIX U3MEPEHUN: IJIAaHUPOBATh MCCIEA0BAHUE,
coOupaTh YCTAaHOBKY W BBINOJHATH H3MEPEHHs], Clenys NpeIIoKEeHHOMY
IUIaHy, UKCHPOBATH PE3yJbTaThl MOJyYeHHON 3aBHCUMOCTU B BUJE TaOIMIl U

rpaduKoB, JeNaTh BIBOBI [0 pE3yJIbTaTaM MCCIIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYUH: IUIAHUPOBATh
U3MEPEHMUH, cobupaTh JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, cienys

HpCILJ’IO}KeHHOI\/’I HHCTPYKIUU, U BEIYHUCIIATE 3HAYCHUEC BCIIMYNHBL

1.13

coOmro/1aTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM

obopynoBaHueM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMNOpPOM Ha WX ONHCAHUA, HUCIHOJb3yd 3HAaHHUS O CBOMCTBaX

(bU3NYECKUX SBICHUH U HEOOXOIUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M M3MEPUTEIbHbBIC PUOOPHI
[0 CXeMaM M CXEMAaTHYHBIM PHUCYHKaM, COCTABIIATH CXEMBI JJICKTPUYECKUX
LENeH ¢ IOCIENOBAaTEIbHBIM M IapaJUICIbHBIM COCJUHEHUEM JJIEMEHTOB,

paznuyas yciloBHbIE 0003HAYEHHS JIEMEHTOB AIEKTPUUYECKUX LieTiei

1.16

MPUBOAUTE MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpPUMepax) MPAaKTHIECKOTO
UCIIONIb30BaHUsl  (DM3MYECKMX 3HAHWH B  IOBCEJHEBHON IKU3HH  JUIA
obecriedeHrss 0€30MacHOCTU MPH OOpalIeHUH C MPUOOpPaMU U TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJFOJCHUS HOPM JKOJOTUYECKOTO

MOBEJICHUS B OKPYXKAIOLIEH cpelie

1.17

OCYLIECTBIIATh TOUCK HMHPOPMALUU (PHU3HUUECKOTO COJEPKAHUS B CETH
NHTepHeTr, Ha OCHOBE HMMEIOIMXCS 3HAHUH M MYTEM  CpPaBHEHHUS
JOIIOJIHUTCIBbHBIX HCTOYHUKOB BBIIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa SABJIACTCA

MIPOTHBOPEUYNBOM MITH MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBHINOJHEHUHM Y4YEOHBIX 3aJaHUil HAyYHO-TOMYJSIPHYIO
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JTUTepaTypy (PU3MUECKOro CoJep’KaHus, CIPAaBOYHBIE MaTepHallbl, PECypChl
cetu  VHTepHer; BiameTs NpuéMaMu  KOHCIIEKTHPOBAHMS  TEKCTa,

npeoOpa3oBaHus HH(OPMALIUY U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYIO

1.19

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mass wuHpOpMAIMIO W3  HECKONBKHX HCTOYHUKOB  (DU3UYECKOTO
COJiep’KaHusl, B TOM YHUCJE MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOMN
WM UCCJIEIOBATENbCKOW JEATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIIOJIB30BATh
W3y4YEHHBI  TMOHATHWHBIA  ammapaT Kypca  (U3UKH, COMPOBOXIATh

BBICTYIUICHHE IIpEe3CHTaluen

1.20

IpU  BBHINOTHEHWH Y4YEOHBIX TIPOEKTOB U HCCIEAOBAaHUN  (PU3NIECKUX
MPOLIECCOB  paclpeiensiTh OOS3aHHOCTH B TpYINIEe B COOTBETCTBHHM C
MOCTaBJICHHBIMHU 3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHa JACUCTBUU U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIM BKIaa B
NEeSATEeIbHOCTh TPYMIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,

MIPOSBIIS TOTOBHOCTD pa3peniaTb KOHPIUKTHI
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KUIIACC
Kon
Kox iementa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUS
pasaeJia
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOpHUH

61 CTpoeHMs BelecTBa. Macca u pa3mepsl MojeKys. OmbIThL,

' MIOATBEPKIAIOIIHE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

6.2 Mopnenu TBEPAOrO, >XKUIAKOTO M Ta3000pa3HOTO COCTOSTHHIA
' BeulectBa. Kpucrannuyeckue u amopubie Tena

63 OOBsicHEHHE CBOMICTB Ta3oB, XKHUIKOCTEH M TBEPABIX TEN Ha
' OCHOBE I10JIOKEHUM MOJIEKYJISIPHOKMHETHYECKON TEOPUU

6 6.4 CMaunBaHuE U KalWIUISPHBIE SIBICHUS

6.5 TermioBoe pacuiupeHne U cxaTue

66 Temneparypa. CBsi3b TeMIiepaTypbl O CKOPOCTBIO TEIJIOBOI'O
. JBUKEHUS YaCTHUIL

67 Buytpennsas osHeprus. CnocoObl H3MEHEHHUS BHYTpPEHHEH
. SHEPTHUU: TeIionepeaaya U CoBepIleHne paboThl

63 Bunsl  Teruonepenadn:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
' M3JIy4eHHUe

6.9 KonnuecTBo TemnoTel. Y aenpHas TEINIOEMKOCTD BELLIECTBA

6.10 TennooOMeH U TemIOBOE paBHOBECHE. Y PAaBHEHHE TEIJIOBOTO
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Oaimanca

6.11

IInaBnenne wu OTBCPACBAHHUEC KPUCTALIMYCCKUX BCIICCTB.

VI[GJIBHEUI TCIIJI0TA I1IJIaBJICHUA

6.12

[TapooGpazoBanue u koHueHcanus. Mcnapenwe. Kumenwue.
VY nensHas TEII0Ta napooOpazoBaHMUsL. 3aBUCHUMOCTh

TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHUS

6.13

Bnaxxnocts Bo3nyxa

6.14

DHeprus TOIUMBA. Y IeJbHAas TEMJI0Ta CrOPaHUs

6.15

[Mpunnunsl pabotsl TemaoBbix asurarenei KIIJ teruioBoro
nsurarens. TeruioBele NBHUraTeIM M 3allUuTa OKPYKAIOIIEH

CpeIbI

6.16

3aKOH COXpaHEHUs M TPEBpAIlECHUsS SHEPIMU B TEIUIOBBIX

mporeccax

6.17

[IpakTuyeckue pabOTHI:

OnpITel MO OOHAPYXEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKEHUS.

OnbITHL O BBIPAIIMBAHUIO KPUCTAINIOB MOBAPEHHOU COJIU HIIU
caxapa.

OnpITel 1O HAOMIOACHUIO TEIJIOBOTO PACHIMpPEHUsl Ta3oB,
KUJKOCTEH U TBEPABIX TEIL.

Onpenenenue 1aBaeHNUs BO3AyXa B OaJUIOHE IMINPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD J1aBJIEHUSI BO3/yXa
0T ero o0bEMa 1 HarpeBaHUs UIH OXJIAXKICHHUS.

[TpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUUECKOI TPyOKe OT TeMIepaTyphl.
HaGntonenne wW3MeHEHUS BHYTPEHHEW »JHEpPrUuM Tela B
pe3ynbTaTe Terionepeaadn U padoThl BHEIIHUX CHJI.
HccnenoBanue sBieHHUs] TEIJIOOOMEHa TMpPU CMEIIMBAHUU
XOJIOJTHOW Y TOPSIYE BOJBI.

Onpenenenne KOIMYECTBA TEIUIOTHI, MMOJTYYEHHOIO BOION NpHU
TEII000MEHE C HAarpeThIM METAJUTMUECKUM ITUITHH]IPOM.
Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca uCrapeHus.
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OHpeZ[G.HGHI/IG OTHOCHUTEIbHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yaeIbHON TEMIOTH TUTABICHUS JIbJIA.

@usnuecKkue SABIEHUS B IPUPOJE: IOBEPXHOCTHOE HATSKEHUE

" KAlIWUIAPHBIC SABJICHUA B MPHUPOAC, KPUCTAJIBI B MIPUPOJIC,

018 nuznyyenue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI;
o0Opa3oBaHHe pOChI, TyMaHa, UHEes, CHera.
TexHuueckue YCTPOMCTBA: KanuJuIsIphI, MPUMEPHI
UCIIOJIb30BAaHUS  KPHUCTAUIOB, JKUAKOCTHBI  TEpPMOMETD,
6.19 JATYUK TEeMIEepaTypbl, TEPMOC, CUCTEMA OTOIUJIEHUS IOMOB,

THUTPOMETPHI, TICUXPOMETp, NapoBas TypOWHa, BUTATENb

BHYTPEHHEI0 CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  KynoHa
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEX]TY TEIAMU)
DnekTpuyeckoe nosie. HanpsxEHHOCTh 3EKTPUYECKOTO MOJIS.
7.3 [IpuHnn  cynmepmo3uiuu  AJIEKTPUYECKUX  Tolied  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  smekTpuyeckux  3apsijoB. DJIeMEeHTapHbIN
7.4 anekTpuyeckuil 3apsa. Crpoenue artoma. llpoBomHukM
TURJIEKTPUKU
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
6 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKa. ICTOYHMKY OCTOSTHHOTO TOKA
77 JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
Onextpuueckas  uenb. Cwia  Toka.  DIEKTpUYECKOE
7.8
HanpspKeHHe
79 ConpoTuBiEHHE MPOBOJHUKA. YEINBHOE CONPOTHBIICHUE
' BelIeCcTBa
7.10 3akon OMa AJ1 yyacTKa Lenu
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[TocnenoBarensHOE u napajuieabHOe COCJIMHEHHE
7.11
MIPOBOJIHUKOB
PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOT0 TOKa. 3akoH Jlxoyns —
7.12
Jlenna
713 DNEKTPUUECKUE LETH U MOTPEOUTENH IEKTPUIECKON SHEPTUH
' B ObITYy. KOopoTKkoe 3aMbIkaHue
[TocrossHHbIE  MarHuTHl.  B3auMoAedcTBHE  MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe none. MarauTHoe moJsie 3eMJId M €ro 3HauyeHHE
7.15
JUTSL S)KU3HU Ha 3eMile
716 OnbiT Opcrega. MarHuTHoOe MoJie BJIEKTPUYECKOrO TOKa.
. [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTB€ MAarHUTHOTO TOJs1 Ha TMPOBOJHUK C TOKOM.
717 OneKkTpoABUraTellb  IOCTOSTHHOTO  Toka. Mcmonb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpPaHCIIOPTE
718 OneiTel @apages. SIBieHue 3IEKTPOMArHUTHOM HWHAYKLHUU.
' IIpaBuio Jlenua
Onexrporerepatop. CrmocoObl TOMyYEHUS OSIEKTPHUSCKOMN
7.19 SHEPIruu. DJIEKTPOCTAHLIUU Ha BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU
[IpakTuyeckue pabOTHI:
OnBITH IO HAOIOACHUIO STICKTPHU3AIUH TNl MHAYKIIHUECH U PU
CONPUKOCHOBEHUH.
UccnenoBanue  NE€UCTBUS  DJIEKTPUYECKOTO  MOJA  Ha
MIPOBOJIHUKYU U AUDJICKTPUKHU.
7.20 COopka u mpoBepka pabOTHl  AJICKTPUUECKOM  Iemu
ITOCTOSTHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbl TOKA.
N3mepenue u perynupoBaHue HAMIPSKEHUS.
UccnepoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO uepes
pPE3UCTOP, OT CONPOTHUBIICHMS PE3UCTOPA U HANPSIKEHHS Ha
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pesucrope.

OnbITEL, JEMOHCTPHUPYIOIIME 3aBUCHMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIICHUs MPOBOJAHMKA OT €ro JUIMHBL, IJIOIIAIN
MIONEPEYHOI0 CEUYEHNUs U MaTepuaa.

IIpoBepka IpaBUIIa CII0KECHUA HaIpsHKECHUN npu
ITOCJIEIOBATEILHOM COEAMHEHUH JIBYX pe3ucTopoB. [IpoBepka
MpaBuja Uil CHJIbI TOKa MPU NapAJIIEIBHOM COEIWHEHHH
pesuctopoB. OmnpeneneHre pabOThl ANEKTPUYECKOTO TOKa,
uaymero  depes  pesucrop.  OmpeneneHue  MOIIHOCTH
NEKTPUYECKOTO  TOKA,  BBIAEISIEMOW  HA  PE3UCTOPE.
HccnepoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO Yepes
JIaMIOYKy, OT HamnpsbkeHusi Ha Hel. Onpenenenune KITJ]
HarpeBatens. MccnenoBaHue MarHUTHOTO B3aWMOJECHCTBUS
MOCTOSIHHBIX ~ MarHuToB. M3ydeHWe MarHUTHOrO  IOJIs
MOCTOSIHHBIX MAarHUTOB MPHU UX OOBEIUHEHUH U pPa3/IeJICHUH.
HccnenoBanue AeCTBUSA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbITBl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI TOKA U
HampaBJIeHUs TOKa B Karymke. M3ydyeHue paelcTBus
MarHuTHOTO IOJIsI Ha MPOBOAHUK ¢ TOKOM. KoHcTpyHnpoBaHue
U wu3ydeHue paboTel anekTpoasuratens. Mamepenne KIIJ]
ANEKTPOABUTaTENbHON YCTAaHOBKH. OMBITHI MO UCCIIEI0BAHUIO
SBJICHUSI  DJIEKTPOMAarHUTHOM  WMHIAYKUWH:  HCCIEAOBaHUE

W3MCHCHUH 3HAUCHUS U HaIlpaBJICHHUA HHAYKIIHUOHHOT'O TOKa

dusndyeckue SBICHHSI B npupoac: SJICKTPUUICCKUE ABJIICHHSA B

aTMocdepe, AJIEKTPUYECTBO >KUBBIX OpPraHM3MOB, MarHUTHOE

72 nojie 3emiu, Apeid IMON0COB, POJIb MAarHUTHOTO TOJS IS
KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
TexHHUecKkre  yCTpPOWMCTBA:  BJEKTPOCKON,  aMIepMETp,
BOJIBTMETP, PEOCTaT, CUYETYUK JJIEKTPUYECKOM DHEpIuu,
7.22 JJIEKTPOOCBETUTEIILHBIE npudopHl, HarpeBaTelIbHbIE
AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUUYECKUE
IIPEJOXPaHUTENH, JJIEKTPOMArHur, JIEKTPOABUraTENb
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MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUS
OCHOBHOMH OBPA30OBATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM 02a30BOr0 YPOBHS
OCBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOI'O 00111er0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

[Tonumanue ponu (U3MKM B HAYYHOM KapThHE MHUPA; CHOPMUPOBAHHOCTD
0a30BbIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3W M TI03HABAEMOCTH SIBIICHUM
IPUPOJBI, O POJHM JKCIEpUMEHTa B (U3UKE, O CHUCTEMOOOpa3yIOIIeH pOJH
Gu3uKN B pa3BUTHM €CTECTBEHHBIX HAyK, TEXHMKHM U TEXHOJIOTHH, 00
HBOJIOIUH (PU3NYECKUX 3HAHUHM U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOUIET0 MHpa, pPa3BUTHE

TEXHUKH U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO M TIOJIE), O JABMIXKEHHWH KakK CI0co0e
CYIIECTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJICKYJISIPHOH TEOPUU CTPOCHHS
BEIIECTBA, O (HU3UYECKON CYNTHOCTH SIBICHUH MPHPOIBI (MEXaHHYECKHUX,
TCIJIOBBIX, 3JICKTPOMArHUTHBIX U KBaHTOBBIX); YMCHHC pasjindyaThb ABJICHUA I10
OIMCAHUIO UX XaPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
naHHOE (pU3MUECKOe SIBJICHHE; YMEHHUE PAcIlO3HABATh MPOSIBICHHE W3YUYECHHBIX
¢u3NYeCKUX SBICHUA B OKPYXAIOIIEM MHpPE, BBIJCNSAS HMX CYILECTBCHHBIC

CBOICTBa (IPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHIHOI'O arrmapara M CHMBOJHYCCKOI'O A3bIKa
(bHSI/IKI/I U HCHOJIb3OBAHHUC HUX I PCIICHUA y‘IGGHBIX 3aaa4, YMCHHUC

XapaKTepu30BaTh CBOICTBaA Tell, (GU3HUECKUE SIBICHUS U MPOIECCHI, UCIOIb3YS
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(GbyHIIaMeHTaJIbHbBIE U SMITUPUYECKHUE 3aKOHBI

VMeHne OIMCHIBATh HN3YUCHHEBIC CBOMCTBA Tel H (1)I/I?>I/ILICCKI/I€ SABJICHUS,

HCIIOJIb3YA (bI/I3I/I‘-I€CKI/Ie BCJINYHHBI

Bnagenne ocHOBaMH METOJOB HAYYHOTO IMO3HAHUS C y4ETOM COOIIIOJICHUS
npaBuj1 6€30MacHOro TpyAa: HabmoIeHne PU3NUECKHUX SBJICHUM:

YMEHHE CaMOCTOATEIhHO COOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY U3
JaHHOTO Habopa 00OpyIOBaHMS 1O HHCTPYKIMH, OMUCHIBATH XOJ OIbITa U
3aIMUCBIBATh €TO PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHHUH (PM3MUECKUX BETUYHMH: YMEHUE
IUIaHUPOBATh HU3MCPCHHA, CAMOCTOATCILHO C06HpaTb OKCIICPUMCHTAJIbHYIO
YCTaHOBKY 10 UHCTPYKIIHMH, BBIYUCIIATH 3HAUEHHUE BEJTMYMHBI U aHAJIU3UPOBAThH
IIOJIyYEHHBIE DPE3YJIbTaThl C Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yIbTaTOB
W3MEPEHHUI;

IMPOBCACHUC HECIIOXXHbBIX SKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITENILHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY M IPOBOJIUTH
HCCIICAOBAHUC 110 HMHCTPYKHHUH, MNPCACTABIIATL IOJTYUYCHHBIC 3aBUCUMOCTU
(¢bu3nYecKUX BEIMYUH B BUJE TaOMUI U TpadUKOB, YUUTHIBATh MOTPELIHOCTH,

ACJIaTh BBIBOJBI IO PE3yJibTaTaM UCCIICAOBAHUA

[TonnMaHnne xapakTepHBIX CBOWMCTB (U3MYECKUX Mojenel (MaTepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TEJNO, MOJAETU CTPOCHHUS Ta30B, KHIKOCTEH U
TBEPABIX TEJ, MJIAHETapHasi MOJIENIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sI/Ipa)

Y YMEHHE IPUMEHSATH UX U1 O0BSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmeHnue oObsCHATh (PU3NUYECKHUE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOIO XAapaKTEpa, B YACTHOCTH,
BBISIBIISATH IPUYMHHO-CIIEJCTBEHHBIE CBSI3U U CTPOUTH OOBACHEHHE C OMOPON Ha
U3Y4YCHHbIE  CBOWCTBA  ()M3MYECKUX  SIBICHUN, (U3NYECKUE  3aKOHBI,

3aKOHOMCPHOCTHU U MOJCIN

YMeHue pemiath pacuéTHble 3amadu (Ha 0aze 2 — 3 ypaBHEHUI), UCHONB3Ys
3aKOHBI U (DOPMYINBI, CBA3BIBAIOIIME (PU3UYECKHE BEIMYUHBI, B YaCTHOCTH,
3alHChIBATh KPAaTKOE YCIOBUE 3aJayd, BBIABIATH HEAOCTAIONINE aHHBIC,
BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE TSI €€ PEelIeHUs, HCTI0Ib30BaTh
CIPaBOYHBIE JAHHBIC, MPOBOJUTH PACUETHI U OICHUBATh PEATUCTUYHOCTH
MOJIYyYEHHOTO 3HAueHus (U3MYECKON BEIWYMHBI, YMEHHE OIpEeAeIATh

pa3MepHOCTh (PU3NUECKOM BETHMUMHBI, TOJTYYEHHON MPHU PEIICHUH 3a/1a4n

YMeHHe XapakTepu30BaTh INPUHLUIBI JACUCTBUSA TEXHUYECKUX YCTPOWCTB, B

36




TOM 4YHuCl€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX
MPOLIECCOB 0 WX OMHCAHWIO, WCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX

SIBJICHUH ¥ HEOOXOIMMBIE (PU3HMIECKUE 3aKOHOMEPHOCTH

10

VYMeHHe HCNONb30BaTh 3HAHUSA O (U3MYECKHX SIBICHUSIX B IOBCEIHEBHOM
KHU3HH Ui oOecrieueHus: O€30MacHOCTH MpH  OOpaleHHMH C OBITOBBIMH
npubopaMu M TEXHHYECKHMH YCTPOMCTBAMM, COXPAaHCHHS 310pOBbS |
COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKpYXKalolled cpeje;
NOHUMaHUe HeOOXOINMOCTH NMPUMEHEHUS JOCTIKEHUH (PU3MKN M TeXHOIOTHI

AJIg palluOHAJIBHOTO IMPUPOAO0IIOJIb30BAHUSA

11

OmnbIT noncka, npeoOpa3oBaHUs U MPEJCTaBICHUA HHPOPMALUU (PU3UIECKOTO
COJICp)KaHUsI €  HCIOJIb30BaHWEM  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH; YMEHHE OI[EHUBATh JOCTOBEPHOCTH MOTy4YeHHOU HH(pOpMau Ha
OCHOBE HWMECIONIUXCS 3HAHWH W JIOTIOJHHUTEIBHBIX HCTOYHUKOB;, YMCHHUE
WCIOJIb30BaTh TPHU BBITIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPaTypy (PHU3UUIECKOTO COJICP)KAHUsS, CIPABOYHBIC MaTepPHAIbl, PECYPCHI
cetm VHTepHer, BiageHue 0a30BBIMM  HaBBIKAMH  MpeoOpa3oBaHUS
nH(OpPMAIIMA W3 OJIHOM 3HAKOBOM CHCTEMBI B JIPYI'yI0; YMEHHE CO3/1aBaTh
COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIE COOOIICHNS Ha OCHOBE MH(OpMAINK W3

HECKOJBKHUX UCTOYHUKOB
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IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOM TEOpUU CTPOCHUSI BEIECTBa.
2.1 Mopaenu TBEPIOTO, KUIAKOTO U Ta3000pa3HOT0 COCTOSTHUH BemecTBa. Kpucrammuyeckue u
amopdHbIe Tena
57 JBrxenue wactuil BemecTBa. CBs3b CKOPOCTH JBHXKEHMSI YAaCTUIl C TEMIIepaTypoil.
bpoyHoBckoe nBmxkenue, muddys3us
2.3 CMmauyuBaHue Y KalWUISPHBIE SIBIICHUS
2.4 TeryoBoe pacliupeHue U cokaTue
2.5 TermnmoBoe paBHOBECHE
26 Buytpennsist sHeprus. PaboTa u Temsonepenaya Kak CrocoObl M3MEHEHHs BHYTPEHHEH
SHEPIruu
2.7 Buael Temionepenaydn: TEMIONPOBOIHOCTb, KOHBEKIIHS, N3JTyYCHUE
Harpesanue u oxnaxaenue ten. KoaudecTBo TEIoThl. Y AenbHas TEIIOEMKOCTD:
2.8 =cemlt,—t,)
Q=cml\t, -1
3aKOH COXpaHEeHHsI SHEPTUHU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:
2.9 Q].—I_QE —|—___:0
Ucnapenue u konaeHcanus. I3MeHeHnEe BHYTPEHHEN SHEPrUU B MPOILIECCE UCIAPECHUS U
2.10 KoHAeHcanuu. Kumnenue sxuakocTu. Y aenbHas TemioTa napoodpazosanus: L = Q/m
2.11 Brnaxxnocts BO3myxa
[InaBnenne u Kpuctaumsamnus. M3meHeHne BHYTpEHHEH SHEpPruM NpU IUIABJICHUH U
KpUCTAJUTM3alMU. Y JeNIbHAs TeTIOTa TUIaBICHUS:
2.12 % (@)
m
513 BHyTpeHHsIsI SHEeprus CrOpaHusl TOIUIMBA. Y IeNbHAS TeIUIOTa CTOPaHus TOIUUBaA: ¢ = O/m
2.14 [Tpuntumnbe! padoTs! TermnoBsix ABuratenei. KI1J[ remmoBoro aurarens

38




Ilpakmuueckue pabomol
H3mepenne ynenbHON TENIOEMKOCTH METAUIMYECKOTO HUIMHIPA; KOJIUYECTBA TEIJIOTHI,
MOJIYYCHHOTO BOJOW KOMHATHOM TeMmIiepaTypbl (UKCUPOBAHHOM MAacChl, B KOTOPYIO

(013%11(951 HaneTbIﬁ OUIMHAP, KOJIUYCCTBA TCIIOTHI, OTAAHHOTO HArpCThiM HUJIWMHIPOM,

21 IIOCJIE OIYCKaHHsI €ro B BOJY KOMHATHOM TeMIIEpaTypbl,; OTHOCUTEIBHOM BIAXXHOCTH
BO3/1yXa; yJIEJIbHOM TEIIOTHI IUIaBiCHUS JbAa. VcclienoBaHue U3MEHEHUSI TEMIIEPATYPbI
BOJIBI IIPU Pa3IMYHBIX YCIOBUSIX; SIBJICHUS TEMJI000OMEHa MPH CMEIIMBAHUU XOJIOJHON U
ropsiuei BOJbI; Mpoliecca UCHapeHHst
Quzuueckue A61eHUs 8 Npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KaWUIAPHBIC SBICHUS B
2.16 MpUpOAE, KPUCTAIUIBI B MpHpoje, uzirydeHue CoJiHIa, 3aMep3aHhe BOJOEMOB, MOPCKHE
Opu3bl; 0Opa3oBaHKE POCHI, TYMaHa, HHEs, CHeTa
TexHuueckue ycmpoticmea: KalWUISPbl, TMPUMEPHl HUCHOJIb30BAHUSA KPUCTAJUIOB,
2.17 JKUJIKOCTHBI TEPMOMETP, JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHHUS IOMOB,
TUTPOMETPBI, ICUXPOMET, MapoBas TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Tei. [[Ba Buja alIeKTpUUeCKUX 3apsioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
34 OnekTpuueckoe nosie. Hanpssk€HHOCT aiekTpudeckoro noss. [IpuHiun cyneprno3unuu
' ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YpPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. [[elcTBUE 3JIEKTPUUYECKOTO MOJs Ha AIEKTPUUECKUE
' 3apsiabl. [IpOBOHUKY U TUAAEKTPUKH
[TocTostnubIil  anekTpuyeckuid TOK. JleicTBust snekTpuueckoro Toka. Cuia TOKa.
Hanpsixenue.
3.6 I=q/t, U=A4/4
DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma ans yyactka snekrpuueckot nenu: [ = U/R
3.9 [TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:

39




1, =1, U=U,+U,. R=R, +R,
[TapannensHO€ COeAMHEHHE TPOBOIHUKOB PABHOTO COMTPOTUBIICHMUS:

U=U;I=I+I;R=2.

2

CMenranHbIe COCAUHCHUA IMMPOBOAHHUKOB

3.10

Pa6oTa u MmomHOCTE A5ekTprueckoro Toka. 4 = Ult, P = Ul

3.11

3akoH Jxxoyns — Jlenna:

O=I"R-t

3.12

OnbiT Dpcrena. MarHuTHoOE TOJ€ MPSIMOTO MPOBOJHMKA ¢ TOKOM. JIMHUM MarHUTHOU

VHIYKIUU

3.13

MaruuTtHoe moJje IMOCTOSHHOIO MarHuTa. B3aHMOHeﬁCTBHG IIOCTOSAHHBIX MAarHuTOB

3.14

JlelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM

3.15

Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna

3.16

Ipakmuueckue pabomul

H3mepeHne 3IeKTPUYECKOro COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUUYECKOTO
TOKa; pPabOTHI IIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHKAIONIETO B IMPOBOJIHHUKE (PE3UCTOPHI,
JaMIo4Ka), OT HAIpsDKEHUs Ha KOHIAX MPOBOIHHMKA; 3aBHCUMOCTH COIPOTUBIICHHS OT
JUTMHBI TIPOBOIHUKA, TUIOIIAU €T0 IMOMEPEYHOTO CEYCHHSI U YACTBbHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia A DBJIEKTPUUECKOrO HAMPSHKEHUsT TPU  MOCIEN0BAaTEIbHOM
COCIMHEHUU MTPOBOJAHHUKOB; TIPABHIIA JISI CHIIBI DJIGKTPUYECKOTO TOKA TPU MaPaILIECIIbHOM

COCTMHCHUH TIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Qu3suueckue sA6N1eHUs 8 NPUpoOde. dNEKTPUUECKHE SIBICHUS B aTMOcdepe, IIeKTPUIECTBO
KHUBBIX OPTaHU3MOB, MAarHUTHOE MoJie 3eMJIH, Apei( MOIIOCOB, POJIb MArHUTHOTO OIS

JJI )KU3HU Ha 3GMJ'I€, MOJIIPHOC CUAHUC

3.18

Texnuueckue ycmpoiicmea: SIEKTPOCKON, aMIEPMETp, BOJBTMETpP, PEOCTaT, CUYETUHK
DIIEKTPUYECKOW  DHEPrHH,  3JCKTPOOCBETHTENbHbIE  NPUOOPHI,  HarpeBaTENIbHBIC
AJEKTPONpUOOpPHl  (IPUMEpHI), SJIEKTPUUYECKHE TMPEIOXPAHUTETH, DIECKTPOMArHuT,

SJICKTPOABUTATCIIb ITOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKa
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

[Téppimkun A.B. @usuka 7 xnacc: YuyeOHuk 1 oOmieoOpa3zoBaTeNbHBIX yupekaeHud 14 u3manue,
crepeotunHoe, M.:Jlpoda,2017- 224 c..

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Tlepenuxun A.B. ®usuka. 8 xi1.: yued. 11 o6meodpaszosar. yueb. 3apeaenuii.- M.: Jlpoda, 2020-224 c.

2. AB.Jlépbuukun. COopHuk 3amau no ¢usuke K yd4eOHuky A.B.Ilépenukuna ®dusuxa-7, dusukxa-8,
®usuka-9 M. Dk3amen 2019

3. O.M.I'pomueBa. KOHTpONBHBIE U CAMOCTOATENEHBIE paboTHl 10 (u3KMke K yueOHMKy A.B.IIépbimkuna
®duzuka-8. M. Jk3amen 2019

4. D0P muuensuonnbie («Harnsaaaas ¢pusnkay, «Kusas Gpusrka» ¥ cOOCTBEHHEIE
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
D0P nunensuonnsie («Harnsaanas gusuka», « Kusast pusznka» 1 coOCTBEHHbIE

HMHTEPHET butmmoreka L{OK https://m.edsoo.ru/ff0a4c48

JleMoBepCHH KOHTPOJBHBIX paboT

KOHTPOJIBHAA PABOTA

BAPUAHT N2 1

1. TennoobMeH NYTEM KOHBEKIIUH MOYKET OCYLIECTBIATHCH

1) B rasax, »KMUJKOCTSAX U TBEPABLIX Tejax
2) B rasax ¥ KHUIKOCTAX
3) ToOJBKO B rasax

4) TOJBKO B KUIKOCTAX

2. [Ilepex ropsadueil IITaMIOBKON JaTyHHYIO 0OJBaHKY Maccoii
3 kr Harpeau oT 15 go 75 °C. Kakoe KoJIUuecTBO TEMNJIOThI

nonayumia OoJBaHKa? VYaeapHada TeIJIOEMKOCTL JIATYHHU

380 2%
KT -

3. Ecmm npu atmocheprom paBiaeHnu 100 kIla koHZeHCHpyeT-
ca 200 r mapoB HekoToporo BemectBa npu 100 °C, To B OK-
PYKAIOIIYIO cpefy NepefaéTcss KOJHUYeCcTBO TeIJIOTHI, paB-
Hoe 460 kIl»x. YaenpHas TeIlJoTa I1apoo0pa3soBaHUA 3TOrO

BelllecTBa npn6.rm3n’renbno paBHa
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Ha pucynke mnpeicrtaBsieH rpadUK 3aBUCHMOCTH TeMiIepa-
Typbl HadTajJimHa OT BPpeMeHHU IIPH HarpeBaHHH M OXJaKie-
HUH. B HadanbHBIE MOMEHT HadTaJIMH HaXOOHJICA B TBEp-
AoM cocrossHUHM. Kakoii yudyacTok rpagukKa COOTBETCTBYeET
Ipolieccy oTBepAeBaHUA HadTamuHa?

1) 2-3

2) 3-4

3) 4-5

4) 5-6 >
t, MHH

5. C mnoMoIbI0 IICHUXPOMETPHUUYECKOM Tabiumnbl onpenejinTe
pPa3HHIy B IOKAa3aHUSAX CYXOr'o M BJIAKHOI'O TepMoMeTpa,
ecJqin TemIiepatypa B nomeineHnu 20 °C, a oTHOCHTeJIbHas
BJIaXKHOCTH Bosayxa 44%.

ITcuxpomerpHueckass Tabauna
ITorkasa- PazHocTs mokasanmnii cyxoro 1 BIa>KHOro TepMoMeTpa
Huseyxo-| o [ 1 [ 2 | 3| a5 ][6 [ 7][s8]0o
ro TepMo-
Mmetpa, °C OTHOCHuTeNbHaA BJIAXHOCTD, %
10 100 88 76 65 54 44 34 24 14 5
12 100 | 89 78 68 57 48 38 29 20 | 11
14 100 | 89 79 70 60 51 42 34 25 | 17
16 100 | 90 81 71 62 54 45 37 30 | 22
18 100 91 82 73 65 56 49 41 34 | 27
20 100 | 91 83 74 66 59 51 44 37 | 380
22 100 | 92 83 76 68 61 54 47 40 | 34

6. TemysioBasa MaIIMHA 3a OUKJ IIOJyYaeT OT HarpeBaTeJss
50 >k M coBeplliaeT MOJIe3aHYI0 pabory, paBHy0 100 Ik«.
Yemy paBeH KIII] TernsioBoil MaiiuHBI?

7. VYCTAaHOBUTE COOTBETCTBUE MEXKAY GOHUINUYECKHMH BeJIHYU-
HaMM U GopMyJaMH, OO KOTOPBIM BTH BeJIUYUHBI
onpenessitoTCs.

K kaxoil mo3sumuM IIEPBOrO CTOJIGIla HmoaGepuTe COOTBET-
CTBYIOIIYIO IMO3WIIMIO BTOPOrO U 3alMIinuTe B TabJHILy BBI-
6paHHble HUMPHI 10 COOTBETCTBYIOIIMMH OyKBaMM.
PUSNYECKAA BEJIMHITHA DOPMVYJIA
A) KoimuuyecTBO TEeNJIOTHI, HEOOXOIH- 1) L-m
MoOe AJIA KMIIEHUS >KUIKOCTH 2) qg-At
B) VagenpHasi TemJsiorTa cropaHusi TOII- 3) Q
JuBa m - At
B) KosmnuecTBO TelJIOTHI, BbIAeJsie- 4) c-m - At
MoOe€e IIPU OXJIaKJeHUNH BellecTBa 5) %
A B B
8. B kajsopuMeTp ¢ BOJOI 6pocalOT KYCOYKH TAIOLIEro Jbaa. B

HEKOTOPBhI MOMEHT KYCOYKH JIbJa IIepecTaloT TaATb. llep-
BOHaudYaJIbHasd Macca Boabl B cocyle 330 r, a B KOHIle IIPO-
Iecca Macca BoAbl yBeanuMBaeTcsa Ha 84 r. Kakoii Obljia
HauyaJIbHas TeMIlepaTypa BOAbl B KaJjiopumerpe? ¥YaeiabHas
TenJIoéMKOCTb Boabl 4200 Hox/(kr - °C), yaeJgbHas TeIJjioTa
nJjaBJieHUsI Jbga 330 x»x/Kr.
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KontponbHas padota No2
[TpoBonutcs B popmare BITP

BIIP siBisiercst BHEUIHEW MpoOIeypoli OLIEHKH KauecTBa 0Opa3oBaHUs, IPOBOAMMOI Ha deepaTbHOM
YPOBHE B COOTBETCTBUH € I'pa)MKOM U HOPMAaTUBHBIMU JI0KyMeHTaMu PocoOpHanzopa (PenepanbHoi
CITyO0BI TT0 HaA30pYy B c(hepe 0Opa3oBaHMs U HAYKH).

OdunmanbHble TeMOHCTPAIMOHHBIE BapuaHThl (1eMoBepcun) BIIP, oTpaxaromue cTpykTypy,
COJIep>KaHUe, YPOBEHb CII0KHOCTH U KPUTEPUHU OLIEHUBAHUS PealbHbIX Pa0dOT, pa3MeIaloTCs Ha
odunmaasHoM caiite onepatopa BIIP - DMTOKO (DeaepanbHOro HHCTUTYTA OLIEHKH KaueCcTBa
oOpa3oBaHms).

[IIxona He mpenocTaigeT konuu nemoepcuid BIIP, Tak kak oHU ABISAIOTCS JOKYMEHTaAMU
dbenepaibHOTO YpoBHS. O3HAKOMIICHHE C aKTyaJIbHBIMU JEMOBEPCHUSAMHU U WX MCIIOJIb30BaHUE IS
MMOATOTOBKH OCYIIECTBIIAECTCS Mmocie oduimanpHoro onyoaukoBanus Ha caiite DHOKO

Kontponbnas padora Ne 3

SJ'ICKTPI/I"ICCKI/IC W MarHUTHBIC ABJICHUSA

BAPHAHT N2 4
YpoBens A

1. K marauTHO# cTpesKe (CeBepHLI IOJIOC 3aTEMHEH, CM. DPH-
CYHOK), KOTOpas MOJKeT I[IOBOpauYMBATHBCA BOKDYr BepTH-
KaJIbHOM OCH, NEepPHNeHAUKYJSAPHON IIJIOCKOCTH dYepTexka,

IMOOHECJM MOCTOAHHBIM maruurt. IIpu aTOoM cTpeska

1) wnoBepHercsa Ha 180°
o <
2) mnosepHercsa Ha 90
II0 YaCOBOM CTpeJIKe
3) mnoBepHercss Ha 90° IPOTUB YACOBOI CTPEJIKU

4) ocraHeTCHA B IIPEM¥<HEM IIOJIOXKEeHHUH

2. Kaxkoe yTBep)xaeHue BepHO?

A. BOKpYr ABH)KYHIUXCSA 3apsaJOB CYIHIECTByeT MArHHTHOE
moJie

B. BOKpPYr HENOABMXKHBLIX 3apAAOB CYILECTByeT 3JIeKTPH-
yecKoe mnojie

1) A

2) B

3) Aub

4) Hu A, sn B

3. UYro mpomusoiigeT ¢ HanpaBJIeHMEM MAarHUTHBIX JUHHNA Mar-
HUTHOTO IOJIA NPSAMOJMHEHHOTO TOKa IPU HU3MeHeHHUM Ha-

IpaBJeHUusI ToKa?
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IIpu ynajsieHUM >KeJIe3HOTO cepAedYHHKa M3 KAaTYIIKH C TO-
KOM Mar"mTHOeEe I10oJie

1) He mameHsaeTcA

2) ocaabeBaet

3) wncuesaer

4) ycuiauBaeTcsa

Kakoe yTBepskaeHune BepHO?
A. CeBepHBIII KOHEl] MarHUTHOM CTPEJKH KoMIIaca IIOKa-
3bpIBaeT Ha reorpaduueckuii FO>KHBIH 1TOJIIOC

B. BOuusu reorpadpunueckoro CeBepHOro moJjcCa pacioJa-

raeTcs IOXKHBIM MArHUTHBIN I10JI0C 3eMJIu

1) A
2) B
3) Aub

4) Hu A, su B

B ozHOPOAHOM MAaArHHTHOM I[IOJIE HAXOAHUTCHA PaMKa, IO KO-
TOpPOM HauYMHaeT Tedb TOK (cM. pucyHok). Cuia, peicrt-
ByIOIllasd Ha BEePXHIOIO CTOPOHY PaMKH, HampaBJieHa

1) BHH3{

2) BBepxT

3) wu3 miockocTH aucTa Ha Hac (O

4) B mIOCKOCTE JtucTa OoT Hac &

-
<

VYcTaHOBUTE COOTBETCTBHE MEXKAY (PUIUYECKHMMH SBJICHUA-
MH M TE€XHUUYECKHMH YCTPOMCTBAMH, B KOTODBIX 3TH fABJIE-
HUS HUCIIOJIB3YIOTCS.

K xakzoill mosuuuu IepBoro croJbia moabepuTe COOTBET-
CTBYIOIYIO MO3HIIMIO BTOPOTrO M 3amuIInTe B_TabJMIly BBI-
6paHHbIe HHMPHI 0L COOTBETCTBYIOINMN GYKBaMH.

DOU3NYECKOE TEXHWUYECKOE

ABJIEHUE

A) BzaumopgeiicTBue
MATHHTHOIH CTpeJKH
M IOCTOSIHHBIX Mar-
HUTOB

B) HeiicTBue Mar"Hur-
HOro IHOJI Ha IPO-
BOAHUK C TOKOM

B) BsaumopgeiicTBue
3JIEKTPOMarHuTa ¢
KeJIeSHBIMH  OIIHJI-

KaMu

VCTPOMCTBO
1) PaguonpueMHuK
2) 3BOHOK
3) OJIeKTpOoABUraTENb
4) MarsuTHEBIH cenapaTop
5) Komnac

A
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MaraunTHasa cuJa, AeHMCTBYIOIIasdg Ha INOPHM3OHTAJBHO DPAacCIIO-
JIOXKEHHBIII NPOBOZHHUK, YyPaBHOBEINHMBAET CHJY TsMECTH.

Onpe,ue.nn’re IIJIOTHOCTH MaTepHajia OHPpOBOAHHNKAaA, €CJln €ero

3

o6weMm 0,2 cm®, a maruuTHasa cuiaa pasaa 0,021 H.
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