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NHNOACHUTEJIbBHAS 3AIIMCKA

PabGouass mporpamMmma mo (u3MKE COCTaBI€HAa HAa OCHOBAHHMH CJICAYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:
@dyHIaMEHTABHOTO  AJIpa  COAep)KaHus oO0mero oOpa3oBaHMs M B COOTBETCTBUU C
lNocynapcTBeHHBIM cTaHgapTOM 001Iero oOpa3oBaHus (mpuka3 MuHUCTEpcTBa 00pa30BaHUSA U
Hayku Poccuiickoit @enepamuu ot 17.12.2010 r. Ne 1897);
®enepanbHoro 3akoHa oT 29 nexabps 2012 roma, Ne273 (®Denepanbublii 3akoH «O06
obOpazoBanuu B POy);
TpeboBanmii K pe3ynbTaTaM OCHOBHOTO OOIIIEero 00pa3oBaHus, MPEACTaBICHHBIX B (peaepaabHOM
rocy/iapcCTBEHHOM 00pa30BaTENbHOM CTaHIApTe 00IIero odpa3oBaHUs BTOPOrO MOKOJeHUs. B
HeH TakKe YYUTHIBAIOTCS UICU Pa3BUTHA U (OPMHUPOBAHUS YHUBEPCAIBHBIX YICOHBIX JIEHCTBHIA
JUTSL OCHOBHOT'O OOIIIETO 00pa30BaHuUs;
[Ipukaza Mwunobpunayku Poccum ot 31.03.2014 Ne 253 «O6 yrBepkaennn (eaepaabHOTO
nepeyHst Y4eOHMKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO TMPH pealu3alud HUMEIOIINX
rOCy/JapCTBEHHYIO ~ aKKpEeIWTaluil0 00pa30oBaTENbHBIX MPOrpaMM  HayalbHOTO  OOILIETO,
OCHOBHOTO O0IIIET0, CpeTHEro 001Iero 00pa3oBaHUs;
Yuebnoro urana MBOY COIII Ne 8 r. Ke3bina Ha 2023-2024 yu. rox;
[Tonosxenus o paboueit mporpamme, pazpadorannoro B MbOY COILII Ne 8 r. Kbi3buia;
YcraBa obpaszoBarenbHoro yupexaenus MbBOY COIII Ne 8 r. Kei3bina.

Mecto npeamera B gegepaibHOM 0a3MCHOM Y4eOHOM ILIaHe

CornacHo  denepanbHOMy 0Oa3uCHOMY y4eOHOMY TIUIaHy JJIi  OOpa30BaTEIbHBIX
YUPEXKICHUN

Poccuiickoit @enepannu Ha uzydenne pusnka B 8 Kiracce OTBOIUTCS 2 U B HEJEITIO, BCETO
68 u.

YMK :ABtopckas nporpamma A.B. Ilepsimkun

[Iporpamma mo (u3MKe Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHs COCTaBICHA Ha
OCHOBE IOJIOXEHUH M TpeOOBaHMM K pe3yibTaTaM OCBOEHHsI Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTesibHON mporpamMmsbl, mpeacraBieHHbx B PI'OC 00O, a Takke ¢ yd€ToMm
¢denepanpHOl paboueil mporpamMMmbl BocnuTaHuss U KoHuenuuu mnpenogaBaHusi y4eOHOTO
npeaMera «Pusukay.

Conepkanue mporpaMMbl Mo (PM3HMKE HANpaBJIEHO Ha YIOBJIETBOPEHHE MOBBIIIEHHBIX
3apocoB 00yUarOLIUXCsl, CTPEMSILUXCS K Oosiee TIIyOOKOMY OCBOEHHUIO (DU3MUECKUX 3HAHUH, U
Ha (opMupOBaHHE €CTECTBEHHO-HAY4YHOH TIpaMOTHOCTH oOydaroumxcs. B mporpamme 1o
(¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanu3aunuu TpeboBanmii ®I'OC
OOO k mnuaHUpyeMbIM JHYHOCTHBIM M METANpeIMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKxke
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO
o01miero oopa3oBaHus.

[IporpaMma 1o ¢gu3ukKe ycTaHaBIMBAaeT paclipeseieHle yueOHOro Marepuaia mno rojaam
oOyyeHus (mo KJjaccam), MpeUlaraeT MNPUMEPHYIO IOCIIE0BaTEIbHOCTE HU3YyYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS TPEAMETHOTO CONAEpXKaHMA W Y4ETe BO3PACTHBIX
0coOeHHOCTeH 00yUaromuXCs.

[Iporpamma mo ¢usuke pa3paboTaHa C IEIbI0 OKa3aHUA METOJUYECKON MOMOIIH
YUUTEIIO B CO3JaHUU paboyeil mporpaMMsbl 10 y4ueOHOMY IPEMETY.

®u3nKa SIBISETCS CHCTEMOOOPA3YIOIINUM Il €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
IOCKOJIBKY (hU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBJICHUM, U3ydaeMbIX XUMUEH,
Ouosioruel, acTpoHOMHEH W (U3NUECKOi Treorpaduel, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO



KapTUHY MHUpa, MpeaoCTaBisieT HauOoliee sicHble 0Opa3ibl MPUMEHEHHS HAay4YHOrO METoja
MO3HAHUS, TO €CTh CII0CO0a MOyYSHHUsI JOCTOBEPHBIX 3HAHUH O MUPE.

OpHa u3 TNIaBHBIX 3a/1a4 GU3NYECKOro 00pa30BaHMs B CTPYKType oOIero oopa3zoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHON TpPaMOTHOCTH U HHTEpeca K HayKe Yy
00yJaroImuxcsl.

W3yuenne ¢usznku Ha 0a30BOM YpOBHE MpPEAINOJaracT yBEPEHHOE BIAJICHUE CIETYIOUIMMU
KOMIIETEHTHOCTSAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCT:

Hay4YHO OOBSACHSTH SIBJICHUS,

OLIEHUBATh M TOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIECIOBAHMS;

MHTEPIPETUPOBATh JaHHBbIE M HCIIOJIIb30BaTh HAy4YHBIE JOKAa3aTENbCTBA IS MOJyYEHUS
BBIBOJIOB.

Lenn u3ydenust PU3MKU HA YPOBHE OCHOBHOIO 0OIEro oOpa3oBaHUsI ONpECICHBI B
Konnenmun npenogaBanus yuyebHoro npeamera «Pu3uka» B 00pa30BaTEIbHBIX OpraHU3AIUAX
Poccuiickoit ®enepauuu, peanu3yrolIMX OCHOBHbIE OO0II€00pa30BaTEIbHbIE ITPOrPaMMBI,
yTBepxk1€HHON pemenremM Komerun MunncrtepcrBa npocsemienus Poccuiickoit @enepanuun
(npotokoin ot 3 nexadbps 2019 r. Ne [IK-4BH).

Lenu u3ydyenus: Gpu3uku Ha 6a30BOM ypOBHE:

pa3BUTHE MHTEpeca W CTPEeMJICHUS OOy4aroUuMXcs K HAYYHOMY H3YUYEHHUIO HPUPOJIBI,
pa3BHUTHE UX UHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMpEACTaBICHUM O HAydyHOM METOJAE IO3HaHusi U  (HopMHUpPOBaHUE
HCCJIEI0BATENILCKOIO0 OTHOLIEHHS K OKPYKAIOLIUM SIBICHHUSM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa M3Y4YeHHS OCHOB CTPOCHUS
MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (PH3HKH;

(dbopMHpOBaHNE YMEHHUM MPUMEHATh (U3MUECKHUE 3HAHUS U HaAYYHbIE 10Ka3aTeNIbCTBA IS
00BSICHEHUS OKPY’KAIOLUX SBJICHUM;

dbopMupoBaHHE MPEACTABICHUN O PONHM (U3UKHU AN Pa3BUTHUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TIPEACTABICHUII O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHanbHON
NESTSIBHOCTH, CBSI3aHHOW C (U3MWKOW, MOJATOTOBKA K JallbHEHIIEMYy OOYYCHHIO B ITOM
HaIPaBIICHUY;

¢dbopMHpOBaHHE TOTOBHOCTH K JallbHEHIIEMY H3YYCHUIO (UMK Ha YrIIyOIEHHOM
YpPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiied oO0ydeHHs Ha ypOBHE CpPEIHEro O0OIero
o0Opa3oBaHUsI.

JlocTiwkeHre 3TUX Iefedl mporpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusl 00€CIIEUNBACTCS PEIICHUEM CISAYIOMINX 3a/1ay:

npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOCHHM BEIECTBA, MEXAHHYECKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

MpHOOpEeTeHne YMEHUN aHAIM3UPOBaTh U OOBACHATH (DU3MYECKHE SIBICHHUS HAa OCHOBE
W3Y4YEeHHBIX (PU3MUECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHME METOJOB PELICHUSI PACUETHBIX U KaYeCTBEHHBIX 3a/1a, TPEOYIOMUX CO3AaHHUs
Y UCIOJIb30BaHUsl (PU3UUECKUX MOJeNeH, BKII0Yasi TBOPUECKHE M MPAKTUKO OPUEHTUPOBAHHBIC
3ajauu;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHUU: HAOJIOAAaTh SBJICHHUS W HU3MEPATH (U3NYECKUE
BEJIMYMHBI, BBIABUTATH THUMOTE3bl U TMPEAJIaraTh SKCIIEPUMEHTAIBHBIC CIIOCOOBI MX IMPOBEPKH,
IJJAHUPOBaTh M TMPOBOJUTH OIBITHL, 3KCIEPUMEHTAJIbHBIE HCCIEIOBAHUS, AHAIN3UPOBATH
IIOJIyYEHHBIE JaHHBIE U JI€JIaTh BHIBOJbI;

ocBoeHHEe NpUEMOB paboThl ¢ wuH(MOpManuen (U3MYECKOTO COACpKaHUs, BKIIOYAs
WHOOPMALIMIO O COBPEMEHHBIX JOCTHIKCHHUSX (U3UKH, WHTCPIPETANHUS W KPUTHICCKOE
OlIeHMBaHUE WH(POpMaLIUU

3HAKOMCTBO CO cepamMu mpohecCHOHATBLHON ACSITSILHOCTH, CBI3aHHBIME C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JTOCTIKEHUSIX (PU3NUECKON HAYKH.



OO1iee yuCIIO YacoB, PEKOMEHIOBAHHBIX I U3y4eHHUs (U3UKH Ha 0a30BOM YpOBHE, —
238 yacoB. B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIO),
B 9 knacce — 102 gaca (3 vaca B HezIemIO).

[Ipennaraemelii B mporpamme 10 (U3HKE IMEpeyeHb JTaOOpaTOPHBIX M MPAKTUYECKHX
paboT gBIAeTCS peKOMEHAATEIbHBIM, YUUTENb JeNIaeT BEIOOP MPOBEAeHUs Ja00paTOpHBIX padboT
U ONBITOB ¢ Yy4éTOM  HMHIUBUAYAJIBHBIX  OCOOEHHOCTEH  OOydarommxcs,  CIHCKa
SKCHEPUMEHTAIBHBIX 3aJlaHUl, MpeUlaraéMblX B paMKaX OCHOBHOI'O T'OCYJapCTBEHHOIO
9K3aMeHa 1o (PHU3HKe.

COILEPKAHUE YYEBHOI'O ITPE/IMETA

Pa3nen 6. TenJioBble siBjIeHHS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOCHMSI BELIECTBA.
Macca u pa3mepbl aTOMOB M MoJIeKysl. OTbIThL, MOATBEP)KIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSHHIA BemiecTBa. Kpucrammmdeckue
u amop(Hsble Tena. ['padeH — HOBBII MaTepuan A HOBBIX TEXHOIOTHH. TEeXHOIOTUH MOTyYeHHUS
HCKYCCTBEHHBIX aiaMa30B. OOBsICHEHHE CBOMCTB Ia30B, UAKOCTEH M TBEPIABIX TEJl Ha OCHOBE
MIOJIO)KEHUH MOJIEKYJISIPHO-KMHETHYECKON Teopuu. IIoBepXHOCTHOE HaTsSKEHHME, CMadylBaHUE,
KanWUISIPHbIE SIBJI€HMA. TE€IUIOBOE pacUIMpeHHEe U C)KaTue. 3aBUCHUMOCTb JaBJIEHUS ra3a oT
00bEMa, TEMIIEPaTYpHI.

Temneparypa. CBsi3p TeMIepaTrypbl CO CpelHEH KHHETUYECKOW 3HEepruer TeraoBOro
JBUKEHMSI YacTHLl. TeMIepaTypHble HIKabl.

Buytpennsis sueprus. CrnocoObl M3MEHEHHs BHYTPEHHEH 3HEpruM: Terionepeaaya U
coBepieHre paboTel. Buasl Teronepenaun: TEmIONPOBOAHOCTb, KOHBEKIINA, H3TyueHHe. Buabl
TEIUIONEepeIauu B IPUPO/IE U TeXHUKe. HeoOpaTUMOCTh TETIOBBIX MPOILIECCOB.

KonuyectBo TemnoTel. YaenbHast TEMJIOEMKOCTh BELIECTBA. T€IUNIOOOMEH M TEIUIOBOE
paBHoBecHe. 3akoH HptoToHa-PuxMana. YpaBHeHue TemioBoro OanaHca.

[InaBneHue u OTBEpAEBAHUE KPUCTAIUNIMYECKUX BEUIECTB. Y I€JbHAs TEIUIOTA IUIABJICHHUS.
[TapooGpazoBanue u  koHueHcamusi.  Ucmapenuwe.  Kumenue.  YnienpHas — TemuioTa
napooOpazoBaHusi. 3aBHUCHMOCTh TeMIEpaTypbl KHIIEHHS OT aTMOC(EepHOro JaBleHUS.
HacelieHHblil 1 HEeHACBIEHHBIN Map. BiaxHOCTh BO3AyXa.

DHeprus TOIIMBA. Y elbHas TEIIOTa CTOPaHUsl.

[Mpunuuner pabotel TemnoBbix asurateneid. KIIJ| TemmoBoro asurartens. TeruioBble
JIBUTATEIU U 3alllUTa OKpYyKarolel cpe/ipl. TerioBble MOTEPU B TETIIOCETAX.

3aKOH COXpaHEHUs M NMPEBPAILICHUS YHEPIrUU B MEXAHMUYECKUX M TEIUIOBBIX IpOLEccax.
JlemoHCcTpanyu

Habmroienne 6poyHOBCKOTO ABUKEHHUS.

Habmonenue nuddysun.

HaGmronenne siBieHMiI NMOBEPXHOCTHOTO HATSDKEHUS, CMAUYMBAHUA W KaNWUISPHBIX
SIBJICHUI.

HaGnroneHue TerioBoro pacumpeHus Ted.

W3MeHeHune naBiieHus ra3a py N3MEHEHNU 00bEMa U HarpeBaHUM WU OXJIaXKICHUH.

[IpaBuna n3MepeHus TeMneparypsl.

Buasl remonepenayn.
OxJaxaeHue Npu COBEPIICHUU padOTHL
Harpesanue npu coBepiieHny paboThl BHEITHUMU CHIIAMHU.
CpaBHEHHE TETIOEMKOCTEN pa3IMYHBIX BELIECTB.
Hab6umronenue kumnenust.
Habmtonenne noctostHCTBa TeMIepaTyphl IPHU IJIaBICHUH.
Mopenu TeIUIOBEIX ABUTATEIIEH.
Jlabopamopmvie pabomol u onvimol.
OnbITI IO 0OHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKEHUS.
OmnbITHI 110 BBIPAIMBAHNIO KPUCTAJJIOB [IOBAPEHHOW COJIN WIIM caxapa.



N3mepenue Ttemmeparypbl MpU [OMOIIM KHIKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIEPATYPHI.

OMBITHI IO HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue qaBIeHUS BO3AyXa B OajsIOHE MITPHIIA.

HccnenoBanue 3aBUCUMOCTH IaBIICHUS BO3/1yXa OT €ro 00bEMa U TeMIIEpPaTyphl.

[IpoBepka THIIOTE3Bl JMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIEPaTypBhI.

Hab6nronenne m3mMeHeHUs: BHYTPEHHEW SHEPrUM Tella B Pe3yJbTaTe TEeIUIonepeadn U
paboThl BHEIIHUX CHIL.

HccnenoBanue sBieHUs TEIIO0OMEHA NMPU CMENIMBAHUH XOJIOJHOM U ropsiueit BOBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOH MPH TETIIO0OMEHE ¢ HArpeThIM
METAJUTMYECKUM HAITUHAPOM.

Omnpenenenrie MOLTHOCTH TEIUIOBBIX MOTeph (3akoH HpioToHa-Puxmana). OnpeneneHue
YAEIBHOM TEIIIOEMKOCTH BEILIECTBA.

UccnenoBanne mporecca wucnapeHus. OmnpeneneHrue OTHOCUTENIBHOM — BIAXHOCTH
BO37YyXa.

Ornpezenennie y1eabHON TEIUIOTHI IJIaBJIEHUS JIbJa.

Pazjnen 7. DjekTpruyeckue 1 MATHUTHBIE SIBJICHUSA

Onektpuzanust Ten. [[Ba pona siekTpuueckux 3apsaoB. B3zaumoaelcTBue 3apsiKeHHBIX
ten. 3akoH Kynona.

Onektpuueckoe nose. Hanpsok€HHOCTH 3nekTpudeckoro noss. [IpuHuun cyneprno3unun
INEKTPUYECKUX TMOJICH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsigoB. DJIEMEHTApHBIN 3JIeKTpuyeckuil 3apan. CtpoeHue
atoma. [IpoBOIHMKH, NUAJIEKTPUKH U TOJYINPOBOJHUKH. 3aKOH COXPAHEHUsS AJIEKTPHUUECKOTO
3apsiaa.

DNEeKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS SJEKTPUYECKOrOo ToKa. VCTOYHUKH
MOCTOSIHHOTO TOKa. JleWCTBUSA 3IEKTPUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DIIEKTPUUYECKHUI TOK B METaJJIAX, KUJIKOCTAX U Ta3ax.

Onektpuyeckas 1enb. Cuiaa ToKa. DJEKTPUUYECKOE HaNpsKeHUE. AMIEpMETp U
BOJIbTMETP B LIEMH NOCTOSHHOTO TOoKa. CONPOTUBIIEHUE MTPOBOIHUKA. Y ICJIbBHOE COITPOTUBIICHHE
BemecTBa. 3akoH Oma 1 ywyactka uenu. llocimenoBaTenbHoe M napajuiebHOE COEIMHEHUE
npoBogHukoB. DJIC B 1enu mocTtossHHOro Toka. 3akoH Oma mis nonHou uenu. [lpasuia
Kupxroda. Pac4€T mpocThIx 2y1eKTprueckux nernei. HeauHeHbIe 3J1eMEHTHI.

PaGota 1 MOIIHOCTH 37€KTpUUECKOro Toka. 3akoH /xoynsa-JleHna. DnekTpuueckue Lenu
Y IOTpeOUTENH SIEKTPHUUECKO SHepruu B ObITy. KOpoTKoe 3aMbIKaHHeE.

[TocTrosinHbie MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE TOJIE.
MarnuTtHOe nojie 3eMIId U €ro 3HaYeHue A7 Ku3HU Ha 3emiie. OnbIT DpcTeaa. MaruutHoe nosie
anexkTpuyeckoro toka. OmbiT Amnepa. [IpuMmeHeHHe 3JI€KTpOMarHUTOB B TeXHUKe. JleficTBue
MAarHuTHOTO TOJIA Ha MPOBOAHMK ¢ TOoKOoM. Cuna Amnepa u omnpenereHue e€ HarpaBiIeHUS.
DIEeKTPOABUTATENh TMOCTOSTHHOTO TOKa. lMcmosib30BaHWE SJEKTPOABUTATENICH B TEXHHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel  @apagnes. SBieHwe dyeKkTpoMarHutHoW uHAYKIuW. [lpaBuno Jlenna.
OnexkrporeHepatop. CrnocoObl TOMYyYEHUS AICKTPUYECKOW SHEPruu. IJICKTPOCTAHIIMU Ha
BO300OHOBJISIEMBIX HMCTOYHUKAX HHEPrUU. DKOJIOTHMUECKHe MpoOJeMbl SHEPreTUKU. TOoITUBHBIE
AJIEMEHTHI U AIEKTPOMOOKITH.

Llemoncmpayuu

DnekTpu3anus Tell.

JIBa poja 3JIEKTPUUYECKUX 3apsAI0B M B3aUMOJEHCTBUE 3aPSIKEHHBIX TEJ.

YCTpoHCTBO U IEUCTBUE AIIEKTPOCKOIIA.

DnexTpocTaTHuecKast UHAYKLHS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsAI0B.



MonenpoBaHue CHUJIOBBIX JIMHUNA DJIEKTPUYECKOrO0 MOJS C MOMOUIbI0 OyMa>KHBIX
CYJITaHOB.

[TpoBOTHUKY ¥ TUDIIEKTPUKH.

HcTouHMKY TOCTOSTHHOTO TOKA.

JIeHCTBHA 2IIEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B KUIKOCTH.

I"a3oBbIit pazps.

N3mepenne cuiibl TOKa aMIepMeTpoM.

N3mepenue 21eKTpUIecKoro HanpsHKEHHS BOJTBTMETPOM.

PeocraT 1 marasus COnpoTUBIEHUN.

B3anMopeiicTBre NOCTOSHHBIX MAarHUTOB.

MopenupoBanue HEBO3MOXKHOCTH pa3liefieHUs IOJIOCOB Maruura. MojaenupoBaHue
MAarHUTHBIX M10JI€ MOCTOSIHHBIX MArHUTOB.

OnbIT Opcrena.

MarnuTHO€ 10oJe TOKa. DIeKTPOMArHuT.

JlelicTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

OnbiTel @apajes.

DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomvl u onvimol

OnbIThI 10 HAOJIIOICHUIO DJICKTPU3ALNN TEJl TIPU COMTPUKOCHOBEHUU U MHIYKIIUEH.

HccnenoBanue AeMCTBUS AIEKTPUUECKOTO MOJIS HA IPOBOJHUKH U TUAJIEKTPUKH.

COopka 1 ucCIbITaHUE IMEKTPUUSCKOH IETH MTOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTHM  CHJIBI  TOKA, IPOTEKAIOIIETO 4Yepe3 Pe3UcCTop, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMIPOTUBIICHUS PE3UCTOPA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOI'O CONIPOTUBIICHUS IPOBOAHUKA
OT €0 JUIMHBI, IUIOIIAIA MOMIEPEYHOT0 CEUEHUSI U MaTepuaa.

Onpenenenne yaelbHOIO CONPOTUBIICHUs MPOBOAHMKA. [IpoBepka mpaBuiia ClIoKeHHUS
HaIpsDKEHUN TP TIOCIEI0OBATEILHOM COSIUHEHUH JBYX PE3UCTOPOB.

[IpoBepka mnpaBwia AJis CHJIbl TOKa HPU MapaUIEIbHOM COEAMHEHUU PE3UCTOPOB.
Onpenenenne 3/{C 1 BHYTPEHHETO COMTPOTUBIIEHUS] HCTOYHUKA TOKA.

[TpoBepka mpasun Kupxroda.

[IpoBepka BeInoIHEHU 3akoHa OMa 1151 TOJTHOW LIETIH.

W3ydenue  BOJBTAMIICPHBIX  XApAaKTEPUCTHK  HENIUHEHHBIX  DJIIEMEHTOB  (JIAMITBI
HaKaJMBaHUS WU TIOTYIPOBOTHUKOBOTO JUO/IA).

Omnpenenenne pabOTHI SIEKTPUUECKOTO TOKA, HAYILETO Yepe3 Pe3UCTOop.

OnpeneneHne  MONIHOCTH — JJEKTPUYECKOTO  TOKA, BBIIEISIEMOM HAa  PE3UCTOpE.
Onpenenenue KII/] narpesatens.

HccnenoBaHne MAarHUTHOTO B3aUMO/IEMCTBUS IOCTOSIHHBIX MAarHUTOB.

W3ydyenne MarHUTHOTO TIONSl TOCTOSHHBIX MAarHUTOB TMpU HUX OOBEAWHEHHH U
pa3aesieHun.

HccnenoBanue necTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, 1EMOHCTPUPYIOIIHAE 3aBUCHMOCTh CUJIBI B3aUMOJIEMCTBHS KAaTyIIKH C TOKOM H
MarHuTa OT CHUJIbl M HAMPAaBICHHUS TOKA B KATYIIKE W OT HaMU4us (OTCYTCTBHSI) CEpJICYHHKA B
KAaTYILKE.

N3yuenue neiicTBUsI MAarHUTHOTO MOJISt HA POBOJIHUK C TOKOM.

KoncTtpynpoBanue u u3ydeHue padoThl IEKTPOABUTaTENs.

Nsmepenne KII/] anekTpoaBUrateibHOM yCTaHOBKH.

OnpITBl 10 HCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMAarHUTHOM MHAYKIMHU: HCCIEIOBaHUE
W3MEHEHU 3HAYE€HMsI U HANPaBJICHUS] HHAYKIIMOHHOTO TOKA.



MNVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOI'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

N3yuenne Qu3nKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HAlpaBIEHO Ha
JOCTH)KEHUE JINYHOCTHBIX, METANPEIMETHBIX U IMPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YJIBTATOB.
JINYHOCTHBIE PE3YJIbTATBI

B pesynbrate u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO OOmIETO 0Opa3oBaHUS Yy
oOyyaromierocst OynyT chOpMHPOBAHBI CJIEAYIONINE JUYHOCTHBIE PE3yabTaThl B YaCTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUS:

MIPOSIBJIICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3MUECKOM
HAyKH,

IIEHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(PH3HKOB;

2) rpazkIaHCKOro U TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS: TOTOBHOCTh K AaKTHBHOMY



y4acTHI0 B OOCYXXIEHHWW OOIIECTBEHHO 3HAYMMBIX W OTHYECKUX TPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHKECHHUN (PU3UKHU; OCO3HAHNE BaXKHOCTU MOPATIBbHO-ITHYECKUX
MIPUHIIUIIOB B I€SITEILHOCTU YYEHOTO;

3) ICTeTHYECKOr0 BOCHUTAHMA: BOCHPUATHE O3CTETHUCCKUX KAYECTB (PU3UUCCKOU
HayKH: €€ TapMOHUYHOTO IOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) MEeHHOCTHM HAYYHOIO NMO3HAHWSI: OCO3HAHHWE IIEHHOCTH (DU3MUYECKOW HAYKH Kak
MOIIHOI'O HMHCTPYMEHTa TIO3HAHUSI MHpA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, Ba)KHEHIIEH
COCTaBJISIFOLLEH KYJIbTYpbl; OPUEHTALUsI B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
Mpe/CcTaBIeHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSA TNPUPOJIBI;, pPa3BUTHE HAYYHOMU
M0003HATENBHOCTH, HHTEPECA K HCCIIEI0BATENbCKON ACSITENHHOCTH;

5) ¢popMupoBaHus KYJbTYPbI 310POBbs H IMOIHOHAILHOI0 0JIAT OOy YHSI:

OCO3HAaHHE IIEHHOCTH 0€30MacHOTO 00pa3a XKM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaKHOCTH TMpPaBHJI OE€30MAaCHOrO MOBEIEHUS Ha TPAHCIOPTE, Ha JOporax, ¢ JIEKTPUUYECKUM U
TETUIOBBIM 00OPYJIOBAaHHEM B JOMAIITHUX YCIOBUSX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKcHu, MPU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TaKoro
K€ IIpaBa y JIpyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

AKTUBHOE yYaCTHE B PEHICHUH MPAKTHUECKUX 3a/1ay (B paMKax CeMbU, 00pa3oBaTeIbHON
OpraHu3aluy, ropojia, Kpas) TeXHOJIOIMYECKON U COLMaIbHOW HANpPaBIEHHOCTH, TPEOYIOIUX B
TOM 4uCIIie U GU3NYECKUX 3HAHU;

MHTEpeC K MPaKTHUECKOMY H3yUeHUI0 Ipodeccuid, CBI3aHHBIX ¢ (PU3UKOI

7) 3K0JIOrH4Y€eCKOro BOCIIMTAHMS:

OpUEHTAllMsI Ha NpuUMeHeHUe (GU3NYECKUX 3HAHUM AN pelleHus 3anad B o0JacTH
OKpY>KaIOIIeH Cpe/ibl, IIIAHUPOBAHUS MOCTYNKOB U OIEHKH MX BO3MOKHBIX IMOCIEACTBUN IS
OKPYKAaroIIeH Cpeibl;

OCO3HaAHUE IrI100aTBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U ITyTeH UX peIICHMUS,

8) aganTanuu K N3MEeHSIIOIHUMCS YCJIOBHSIM CONMAJILHOW W IPUPOTHOI Cpeabl:

MOTPeOHOCTh BO  B3aMMOJICMCTBUHU TPU BBHITIOJHEHUU WCCIEAOBAHUN W TPOECKTOB
(u3nUecKoi HaMPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHX;

TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JIEATETHHOCTB;

MOTpeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHHM, YMEHUN (HOPMYITHPOBATH UJEH, TIOHATHUS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBJICHUSAX;

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH (DU3HKHY;

TUTAHHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUCCKUX 3HAHMIA,

CTpEeMJIEHUE aHAJIM3UpPOBaTh M BBIIBISATH B3aUMOCBA3M MPUPOIBI, OOIIECTBA U
9KOHOMHKH, B TOM YHUCJIE€ C UCTIONB30BaHUEM (U3UUYECKUX 3HAHU;,

OIICHKAa CBOUX JCHCTBUUA C Y4YETOM BIHUSHHS Ha OKPYXAIOIIYIO CPEIy, BO3MOXKHBIX
rI100abHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATbHI

B pesynbrare ocBoeHMs mporpammbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuaromerocss OyayT c(opMUpOBaHBl METaNpeIMEeTHbIE pe3yIbTaThl,
BKJIIOUAIOIME TI03HABaTeJIbHbIE YHUBEpCAJbHbIE Yy4YeOHbIE JAEMCTBHS, KOMMYHUKAaTHUBHBIC
YHUBEpCAJIbHbIE Y4eOHbIC JE€HCTBUS, PETYISTHBHBIC YHHBEpCAJIbHBIE Yy4eOHbIE JCHCTBHSL.
Ilo3HaBaTeibHbIEe YyHUBEPCAJIbHBIE YUeOHbIe JeiicCTBUS

ba3oBble j1oru4yeckue AeicTBus:

BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE TMPU3HAKM OOBEKTOB (SBJICHUH),
KJIacCU(UIIUPOBATH HX;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUMsI B pacCMaTpuUBaeMbIX (pakTax, JAHHBIX U
HAOJII0ICHUSX, OTHOCALINXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBA3M MpPU HM3YyYCHUU (PHU3HUECKUX SBICHUH H
IIPOLIECCOB, JI€JIaTh BBIBO/BI C UCIIOJIB30BAHUEM JI€YKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUYEHUH,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SIX (PU3UUECKUX BEIHUYHH;



CaMOCTOSITENIbHO BBIOMPATh croco0 pelieHus yueOHo gu3nyeckoil 3aiaun (CpaBHEHHE
HECKOJIPKUX BapHaHTOB PEILICHMSA, BHIOOp Hambosiee MOAXOJAIIETO C YY4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTebcKue JeiicTBUS:

HCIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEILCKUN MHCTPYMEHT IMO3HAHUS;

MIPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIaHY OIBIT, HECTIOXKHBIN (pr3nuecKuii
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3UUECKOTO SABICHUS

OLIEHUBATh Ha MPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJYYCHHYIO B XOJ€
WCCIICIOBAHUSI HITH SKCIIEPUMEHTA;

CaMOCTOATENIbHO (hOPMYIMPOBATH 0OOOOIIEHNUS U BBIBOBI IO pe3yJIbTaTaM MIPOBEAEHHOTO
HaAOIIOZICHNS, OTIBITA, UCCIICAOBAHUS,

IIPOTHO3UPOBATh BO3MOXHOE JlabHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TaKXke
BBIJIBUTATh TPEANONI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IUYHbIE METOIbI, WHCTPYMEHTHI M 3allpoChl IPH TIOMCKE W OTOOpe
nHGOPMAILIUY WU TaHHBIX ¢ YIETOM MpeIOKEeHHON yueOHol pusnueckoii 3anauu;

aHaJIM3UpPOBaTh, CHUCTEMAaTH3MPOBATh M HHTEPIPETUPOBATH MHMOPMALUIO PA3IUUYHBIX
BUJIOB M (hOpM TpeCTaBICHHUS;

OLIEHUBATh HAJE&KHOCTh MH(OPMAIMM MO KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYIHPOBAHHBIM CAMOCTOSTENIBLHO;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMAJbHYIO (OpMYy TpeAcTaBieHUs HHGPOPMAIMU U
WUTIOCTPUPOBATh pelllacMble 3a/1a4l HECIIOKHBIMU CXEMaMM, AuarpaMMaMM, UHOH rpadukoi u
WX KOMOWHAIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE yUeOHbIe 1eiCTBUSI:

B XoZe OOCYXIeHHs Y4eOHOro maTepuaia, pe3yJabTaToB JIadOpaTopHBIX paboT u
IIPOEKTOB 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbl M BbBICKA3bIBaTh WUJEH,
HAaIleJICHHBIC Ha PEUICHUE 3a/1a4H U MOAJIEpKaHUEe OJ1aro)kenaTeIbHOCTH O0IEHUS,

COIIOCTaBJISAITh CBOM CYXKAEHUS C CYKICHMAMH JpPYTUX YYacTHUKOB JHajora,
OOHapyKUBATh PA3JINUKUE U CXOJCTBO MO3ULINH;

BBIpa)XaTh CBOIO TOUKY 3pEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

MIOHUMAaTh U MCII0JB30BaTh NPEUMYILIECTBA KOMAHIHONW M MHAWBUIYaJIbHOW paOOThl pU
peIIeHNH KOHKPETHON (pn3NYecKoi npoOembl;

IPUHUMATh LEJIM COBMECTHON JesTEIbHOCTH, OpPraHM30BbIBATH JEHCTBUA 1O €&
JOCTYDKEHUIO: PACIIPENIeNATh POJIH, 00CYXIaTh MPOIECCH U PE3yIbTaThl COBMECTHON PalOTHI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

BBITIOJIHATh CBOIO YacTh pPadOTHI, JOCTUTAs KAayeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU ACHCTBHS C APYTMMH WICHAMHU KOMaH[bL;

OLIEHHMBATh KaY€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO
c(hOpMyITHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsTuBHBIE YHUBepPcabHbIe yueOHbIe qeiicTBUsi CamMoopranu3amnusi:

BBIABIISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOIIUX IS pEIICHUS
(bU3UYECKUX 3HAHUIA,

OPUEHTHPOBAThCS B PA3MUYHBIX MOAXOJAaX MPHUHATHS pelIeHUu (MHIWBUIyaTbHOE,
MPUHSATHE PEIICHHSI B TPYIIE, IPUHSATHE PEIICHUI TPYIIIOi);

CaMOCTOSITENILHO COCTaBJISATh AQlTOPUTM pelieHus (QU3NYeCKOW 3alayd WM IUTaH
WCCIIEZIOBAaHUSI C  y4ETOM HUMEIOIIUXCS PECypCOB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTUPOBATH MpeIiaraeéMble BApUaHThI PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHATbHBI HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU U MPEJIarath IiaH e€ n3MEHCHUS,

00BACHATH MNPUYIUHBI JOCTUIKCHUS (HCI[OCTI/I)KCHI/IH) PE3YIbTATOB ACATCIIBHOCTH, NAaBATh
OLIEHKY MTPHOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCII€ B XOJ BBITIOJHEHHS (PHU3UYECKOTO
WCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHHBIIUXCS CHUTYaIlWH,



YCTaHOBJICHHBIX OITUOOK, BO3HUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LEIU U YCIOBUSAM.

CTaBUTh CeOS HA MECTO JIPYroro 4YejIoBeKa B XOJI€ CIOopa WM JTHUCKYCCHHM Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JPYTOro.

IIpeameTHbIE pe3yJbTaThI

K xonmy oOydeHuss B 8 kJjacce TpeIMeTHBIE Pe3ylIbTaThl Ha YIIIYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOIIUXCA YMEHUM:

UCIIONIb30BaTh TOHATHUA (Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTALUTMYECKHIE B aMOop(HBIE Tella, HACHIIICHHBIN
W HEHACHIIICHHBIM TMap, CHIOCOObl W3MEHEHHMS BHYTPEHHEH OSHEpPruu, DJIEMEHTapHBIN
BJIEKTPUYECKHUM 3apsil, NPOBOJIHUKH, MOJTYIPOBOIHUKHU, JUIIEKTPUKNA, UCTOYHUKH TTOCTOSIHHOTO
TOKa, JIEKTPUIECKOE U MarHUTHOE TOJIs, ONITHYECKasi CUCTEMA) U CUMBOJIMYECKUIA SA3BIK (DU3UKHU
MIPU PEIICHUH YI€OHBIX U MPAKTHUECKUX 3a/aY,

YBEPEHHO pa3NinyaTh sBIEHUS (TEIUIOBOE pacilMpeHHe (CxKaTue), TEIIOBOE paBHOBECHE,
MOBEPXHOCTHOE HATSKEHHUE, CMAaUMBAaHHUE, KalWUIAPHbIC SBJICHUSA, UCMApeHUE, KOHICHCAIUs,
IUIaBJICHUE, KPUCTAJUTM3AIMs, KUIEHHe, CHOCOObl Temonepeaadyn (TerIonpoBOHOCTD,
KOHBEKIIUS, HW3Jy4eHHE), TEIUIOBBIC IOTEPU, DJIEKTpU3AIUSA TeJ, B3aUMOJCHCTBHE 3apsJiOB,
JEUCTBUA DJIEKTPUUYECKOIO0 TOKA, KOPOTKOE 3aAMBIKAHHUE, B3AUMOAECHCTBUE MArHUTOB, JAEHCTBUE
MAarHUTHOTO TI0JIs1 Ha MPOBOJAHUK C TOKOM) 10 ONMUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SIBICHUN B OKpYy)KaroiieM mupe (B
TOM 4YHclie (U3NYECKUE SBICHUS B MPHUPOJE: TMOBEPXHOCTHBIE M KANWJUIAPHBIC SBICHUS B
MpUPOJIe, KPUCTAJUIBI B Npupoje, nznydeHue ConHila, 3aMep3anue BOA0EMOB, MOPCKHUE OpH3HI,
o0Opa3oBaHUE pOCHI, TyMaHa, UHEs, CHETa, JJIEKTPUIECKHUE SIBICHUS B aTMOchepe, SEKTPHISCTBO
JKUBBIX OpPraHW3MOB, MarHUTHOE T0Jie 3eMJIM, Jpei( MOJII0COB, POJb MAarHUTHOTO TOJS JIs
KU3HU Ha 3emJie, TIOJSPHOE CUSIHUE), TIPH 3TOM MEePEBOUTH MPAKTUYECKYIO 33/1a4y B YIeOHYIO,
BBIJICJISTH CYIIICCTBEHHBIE CBOMCTBA (IpU3HAKK) (PH3NUECKHX SBIICHUIA;

OIKCHIBATh M3yYCHHBIC CBOMCTBA Tel W (DU3MYECKHE SIBICHUS, MCIONB3ys (PU3UUecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHs, KOJUYECTBO TEILIOTHI, padoTa rasa, yjaeilbHas
TEIUIOEMKOCTh BEIIECTBA, yIeIbHAs TEIUIOTA IUIABJICHHS, YACIbHAs TEIUIOTa MapooO0pa3oBaHMs,
yJeJIbHAasl TeIUIOTa CTOpaHusl TOIUIMBA, KOA(DPHUIIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOW MAIWHBI,
OTHOCUTEJIbHASL BIIAXKHOCTh BO3/yXa, OJJIEKTPUUYECKUN 3apsa]l, Cula TOKA, JJIEKTPUUECKOE
HampspKeHUe, CONMpOTHBIEHUE MpoBoAHMKa, DJIC B 1enM MOCTOSHHOTO TOKa, 3JIEKTPUUYECKOE
yIeTbHOE COMPOTHUBICHUE BEIIECTBA, padoTa W MOIIHOCTh D3JEKTPHUYECKOrO TOKa), TpHU
OTMMCAHWUU TPABWJIBHO TPaKTOBAaTh (PU3MYECKHH CMBICI HCIOJIb3YEMbIX BEIHMYHMH, HX

0003HaYeHHs] U €UHUIBI (PU3UUECKUX BEIWYMH, HAXOAUTHh (DOPMYIIbI, CBA3BIBAIOIINE AAHHYIO
(U3HUYECKYI0 BETUYHUHY C APYTMMHU BEITMYMHAMH, CTPOUTH TpaUKU M3YUYEHHBIX 3aBUCUMOCTEH
(hU3UYECKUX BEITMYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHUS U MPOLECCHl, HCIONb3YA
OCHOBHBIC TIOJIOKEHHUS MOJEKYJISIPHO-KUHETHUYECKOW TEOPHUH CTPOCHHUS BEIECTBA, YPAaBHECHHE
TEIUIOBOTO OanaHca, 3aKOH COXPAaHEHHUs JIIEKTPUYECKOro 3apsiia, 3akoH KyloHa, MpUHIMIT
CYMEPIIO3HIINH IEKTPUUECKHX T0JIeH, 3akoH OMa J1s yuacTka menu, npasmia Kupxroda, 3axkoH
OMma g mosHOM wenu, 3akoH Jxoyns-JIeHna, 3aKOH COXpaHEHHs] SHEPruu, MNpPU STOM
pasnuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh TMPOCThIE (PUINYECKUE MOJICIH PEaTbHBIX OOBEKTOB, MPOLECCOB W SBICHHM,
BBIICNISAITh TPU 3TOM CYILECTBEHHbIE M BTOPOCTEIICHHbIE CBOWCTBA OOBEKTOB, IPOIECCOB,
SIBJICHUHN, TPUMEHSTh (PU3NIECKUE MOJICTH IJIsi OOBSICHEHUST (PU3UUIECKUX MPOIIECCOB U PEIICHUs
y4eOHBIX 3a/1a4;

OOBSCHATH (PM3MUECKUE SIBIICHUS, MIPOILIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pellaTh KayeCTBEHHbIE 3aJa4d, B TOM
quclie TPeOYIOIINEe YHCICHHOTO OIICHIUBAHUS XapaKTEPHBIX 3HAUCHUHN (U3UUYECKUX BEIIMYHH, IPU
3TOM BBIOMPATH aJIEKBATHYIO (DU3HUECKYIO MOJIEINb, BBISBISATH MPUUUHHO-CIICJCTBEHHBIE CBA3H U
BBICTPauBaTh JIOTMYECKYIO IIEMOYKY PACCYXACHUH C OMOpOoil Ha HW3YYEHHBIE CBOWCTBA
(u3MUYecKUX SIBICHUN, (U3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEpPEHHO pelaTh pacuéTHble 3a7aud (C omopod Ha 2—-3 ypaBHEHHUs) MO H3y4aeMbIM



TeMaM Kypca (U3HMKH, BBIOHUpas aJIeKBaTHYIO (U3UYECKYIO0 MO, C UCIIOIH30BAaHUEM 3aKOHOB
1 (opMyI1, CBA3BIBAIONINX (PHU3UUECKUE BEJIMYMHBI, 3alUCHIBATH KPATKOE YCIOBUE U Pa3BEPHYTOE
pelleHre 3aJa4yM, BBIBIATH HEJAOCTAIOLIUE MM U30BITOYHBIE JaHHBbIE, OOOCHOBBIBATH BHIOOP
METOJla PELIEHUs 3aJaud, HMCIOJIb30BaTh CIIPAaBOYHBIE JaHHbBIE, NMPUMEHATh METOABI aHAJIN3a
pa3MepHOCTEH, HCHOJb30BaTh Trpapuueckue METOJIbl  pelIeHus  3adad, [POBOJIUTH
MaTeMaTH4ecKue MpeoOpa3oBaHUs M PACUYETHI, OLEHUBATH PEATUCTHUYHOCTH MOJIYYEHHOTO
3HaYeHHUs (PU3MUECKOW BEIMYMHBI U ONPEAEIATh Pa3MEPHOCTb (PU3MUECKON BEJIUYUHBI,
IIOJIyYEHHOM NP pELICHUHU 3a/1auH;

pacno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOYXKHO PEIINTh MIPU MOMOIIU (PU3HUECKUX METOJIOB,
U TpeiaraTh OPUEHTUPOBOYHBIN COCOO pelleHusi, B ONMCAHWU MCCIIEOBAaHUS PAaCIlO3HABATDH
IIPOBEPAEMOE MPEAIOTI0KEHNE (TUIOTE3Y), UHTEPIPETUPOBATh MOJTYYEHHBINH pPe3yNbTaT;

MIPOBOJUTH OMBITHI MO0 HAOJIOICHUIO (PU3NUECKUX SIBICHUHN MU (PU3NUYECKUX CBOUCTB TEI
(KanwJuIApHBIE SBJICHMSA, 3aBHCHUMOCTb JIABJIECHUS BO3[yXa OT €ro oO0béMa W TeMmIepaTyphbl,
CKOPOCTH IIpOLECCa OCTBIBAaHUS (HarpeBaHus) IpH M3IYYEHMH OT LBETAa M3JIy4arolen
(mormnomiaromieii) MOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEpaTypbl JKUAKOCTH H
wionaau €€ MOBEPXHOCTH, JJIEKTPU3alUsA TEI U B3aUMOJICHCTBUE AJIEKTPUYECKUX 3apsioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJdW3alMsi MAarHUTHBIX IOJIeHl TMOCTOSHHBIX
MarHuTOB, JI€WCTBUS MAarHUTHOTO IOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUTATEIS TOCTOSIHHOTO TOKA):

(hopMyIHpPOBaTH MPOBEPSIEMOE MPEATIONIOKEHHE (TUIIOTE3Y) O BO3MOXKHBIX Pe3yJbTaTax
HaOJIOZICHNH, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa o0OpyJqoBaHUS,
ONUCBHIBATh XOJ OMbITA M (OPMYIUPOBATH BBIBOJBI, MPOBOIUTH NpPSIMbIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIMYUH (TeMIepaTypa, OTHOCUTENIbHAs BJIAXXHOCTb BO3/yXa, CHUJa
TOKa, HaNpsHKEHUE, yIeNbHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBICHHE MPOBOJHIKA, padoTa u
MOIITHOCTh 3JIEKTPUYECKOI0 TOKA) C HCIOJIb30BAHHEM aHAJOTOBBIX M LU(POBBIX HPUOOPOB,
00OCHOBBIBATh BBIOOp MeETOJa HW3MEpEHHUs, (PUKCHPOBATH MOKAa3aHHs NPUOOPOB, HAXOIUTH
3HaYeHHEe M3MepsieMON BEMYMHBI C MOMOIIBIO YCPEIHEHHs Pe3ylIbTaTOB CEPUU M3MEPEHUH U
OLICHMBATh MOTIPEUIHOCTh M3MEPEHUN; MPOBOAUTH SKCIEPUMEHTAIBHBIE HMCCIIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIWYMH (3aBUCUMOCTh JaBJICHHS BO3AyXa OT ero o0béMa u
HarpeBaHusd WM OXJAXKICHUS, HCCIEA0BaHUE SBJICHUS TEIUIOOOMEHAa NpU CMELIMBAaHUU
XOJIOAHOM M ropsiueil BoAbl, 3aBUCIMOCTb COIPOTHUBJIEHUS TPOBOIHUKA OT €r0 JUIMHBI, IIOIIAH
MOTIEPEYHOI0 CEYEHUsI M YJEIbHOI'O COMPOTHBICHHUS BEIECTBA MPOBOJHUKA, CHUJIBI TOKa,

MPOTEKAIOIIEro0 4Yepe3 TMPOBOAHMK, OT HANpsHDKEHUS Ha TPOBOJHUKE, HCCIEAOBaHUE
MOCIIEZIOBATEIbHOTO W TAPALICIBHOTO COCIMHEHUI NPOBOIHHUKOB): COBMECTHO C YYHTEIIEM
¢dopmynMpoBaTh 3aJady M THIOTE3y HCCIEIOBAaHUS, CaMOCTOSTEIbHO IUIAHHUPOBATH
HCCIIeIOBaHUE, CAMOCTOSATEIIFHO COOMPATh HKCIEPHUMEHTAIBHYIO YCTAHOBKY C MCIOJIb30BaHHEM
WHCTPYKIIUH, MPEJICTABIATh IMOJIYYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHJIE TaOIHI U
rpaduKOB, OIIEHUBATH ITOTPELIHOCTH, AETIATh BEIBOABI ITO PE3YJIBTATAM HCCIICAOBAHNS;

co0moaaTh mpaBuia 6€30MacHOro TpyAa Mpu paboTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM;

XapaKTepru30BaTh MPUHIUIIBI IEHCTBHUS U3YUYEHHBIX TPHOOPOB, TEXHUIECKHX YCTPOMCTB
U TEXHOJOTMUYECKUX IPOLECCOB C OMOPOM HAa MX OMHMCAaHUS (B TOM YUCIE: CUCTEMAa OTOIICHHS
JIOMOB, THUIPOMETp, IapoBas TypOHMHA, aMIIepMETp, BOJBTMETP, CUETUMK DICKTPHUUCCKON
SHEPIruH, 3JICKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBaTeNIbHBIC AJIEKTPONPUOOPHI (TPUMEpPHI),
NPEAOXPAHUTENN M UX NMPUMEHEHHE B OBITY W TEXHUKE, IPUMEHCHHE MOCTOSHHBIX MarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA), MCHOJB3Yys 3HAHHUA O CBOICTBax
(bu3MYeCcKux SBIECHUN, HEOOX0MUMbIEe (HPU3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIC TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM W CXEMAaTU4HbIM pHUCYHKaM (KHMIKOCTHBIA TEPMOMETpP, TEPMOC, MCHUXPOMETD,
TUTPOMETpP, JBUTATeNlb BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABISATH CXEMBbI
JNIEKTPUYECKUX MENe C MOCIeAOBATeIbHBIM W TMapajuIebHBIM COSAMHEHHEM DIICMEHTOB,
pa3nuyasi yCIOBHBIE 0003HAUEHHUSI DJIEMEHTOB JJIEKTPHUECKUX IEMEH, MCIOJIb30BaTh CXEMBbl H
CXEMAaTUYHBIC PHCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPHUTEIBHBIX IMPHUOOPOB U
TEXHOJIOTUYECKHUX MPOIECCOB MPH PEIICHUH YUeOHONPAKTUUYECKUX 3a/1a4;

OPUBOJUTE OpUMEpHl  (HaXOAWTh HMHGOPMALMIO O TpHMEpax) MPaKTHYECKOTO
WCTOJIB30BaHUS (PU3MYECKUX 3HAHUI B MOBCEJHEBHOM KM3HU JUI 0OecreYeHus: 0e301acHOCTH



mpu obpamlieHuu ¢ NpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3/10pOBbI U
COOJTIOICHHSI HOPM 3KOJIOTMYECKOTr0 TIOBEACHHUS B OKpYXKAIOILEH cpejie;

OCYLIECTBIATh MOUCK HHPOpMauuu ¢uszndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSATENILHO (POPMYIIHPYsI TTOUCKOBBIHM 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUN U CPAaBHEHHS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIIEIATh MH(YOpPMAINIO, KOTOpas SBISETCS MPOTHBOPEUYUBOMN
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJIHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO-TIONYJSIPHYIO JUTEpaTypy
(U3MYECKOro CONIep)KaHusl, CIpPAaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlaneTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HMH(OpMaLuu W3 OIHOH 3HAKOBOH
CHUCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIE THCHBMEHHBIE W KpaTKWE YCTHBIE COOOIIEHHUs, 0000mas
MH(POPMAIIMIO U3 HECKOJIBKUX HMCTOUYHUKOB (PM3UYECKOTO COIEpPkKAHUSA, B TOM YHCIE MYOJIUYHO
IIPENCTABIATh PE3yNbTaThl INMPOCKTHOM WM HCCIENOBATENBbCKOW ESATEIBHOCTH, IPH ITOM
IPaMOTHO HCIOJb30BAaTh HM3YYCHHBIH MOHATUHHBINA ammapar Kypca (U3HKH, CONPOBOXIAThH
BBICTYIUICHHE TpPE3€HTAalMed; IpH BBIIOJHEHWM YUYEOHBIX MPOEKTOB U  HCCIEJOBAHUMN
(U3NYECKUX TPOLIECCOB  paclpeleNiaTh O0S3aHHOCTH B TpyNIe B COOTBETCTBUH C
IIOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JEUCTBUN M KOPPEKTHUPOBATh €TO0,
aJIeKBaTHO OIECHUBATh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJAEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3pelaTb KOHMDIUKTHI.



TeMaTnyeckoe JIAHUPOBAHHE

Ne HanmenoBanue Komunue | IIporpammuoe OcHoBHbIE BUBI
/o pa3lenoB U TeM CTBO coJIepKaHue JEeSATETHHOCTH 00 y4YaIOIINXCs
yueOHOro mpeameTa 4acoB
Pa3gen 1. TemnoBoe sBiIeHNE
1.1 CtpoeHue u CBOMCTBA 8 OCHOBHBIE HaOmroneune n
BEIIIECTBA MOJI0KESHUS WHTEPIPETALHS ONBITOB,
MOJIEKYJISIPHO- CBUJIETENIbCTBYIOIINX 00
KUHETUYECKOH ATOMHOMOJIEKYJISIPHOM

TEOPHH CTPOCHHUS
BemrecTBa. Macca
U pa3Mepbl
aTOMOB H
MoJeKyI1. OnbITHI,
MOJITBEP K IAOTIN
€ OCHOBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KAHETUYCCKOU
teopun. Mozaenu
TBEPIIOTO,
JKHJIKOrO U
ra3o000pa3HOro
COCTOSIHUM
BEILIECTBA.
Kpucrannngecku
€ u amop(HbIe
tena. ['paden —
HOBBII MaTepHua
JUUIS HOBBIX
TEXHOJIOTHH.
TexHomorun
MONTyYEeHHUS
HCKYCCTBEHHBIX
aJMa3oB.
OOnsAcHEHHE
CBOICTB raz3os,
JKUIKOCTEN U
TBEPABIX TEJ HA
OCHOBE

CTPOEHUH BEILECTBA: OIBITHI
C PACTBOPEHHMEM PA3JIMYHBIX
BELLECTB B Bozie. Pemienne
3a/1a4 110 OLICHUBAHUIO
KOJIMYECTBA aTOMOB WJIH
MOJIEKYJI B €IMHHIIE 00bEMa
BemlecTBa. Habmonenue u
00BsicHeHHEe OPOYHOBCKOTO
JIBUKECHMSI, SIBIICHUS
nubdy3uu 1 paznuuuit
MEXly HUMHU Ha OCHOBE
II0JIO’KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU
CTPOEHUS BEILECTBA.
OOBbsicHEHHE OCHOBHBIX
pa3au4uuii B CTPOCHUHU I'a30B,
JKAJIKOCTEN U TBEPABIX TEI C
MCII0JIb30BAHUEM II0JI0KEHUI
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU CTPOCHHMS BELIECTBA.
IIpoBeaeHueE ONBITOB 110
BBIPALIMBAHUIO KPUCTAJJIOB
IIOBAPEHHOM COJIU WU
caxapa, 10 OOHapyKEHHIO
JIEUCTBUS CUII
MOJIEKYJISIPHOTO
nputskeHus. [lposenenne n
00BsICHEHHUE OIIBITOB,
JEMOHCTPUPYIOIINAX
[IOBEPXHOCTHOE HATSIKEHUE,
KallWJUIAPHBIC SIBJICHUS U

TI0JIOKECHUI SBJICHUE CMAYUBaHUSI.
MOJIEKYJISIPHO- W3mepenue cunbl
KMHETUYECKOU [IOBEPXHOCTHOT'O HATSKEHUSI.
TEOPHH. OOBsicHEHME POIH
[loBepxHOCTHOE KAWUISPHBIX SIBJICHUH JIS
HaTsDKEHUE, MOCTYIUICHUS BOJIBI B
CMa4MBaHHE, OpraHHu3M PAaCTEHUM.

KallWJJIAPHBIC

Hab6nronenue, npoBeneHne u




SIBJICHU:I.
Temnosoe
pacummpeHue u
C)KaTHE.
3aBUCUMOCTD
JaBJICHHSA ra3a OT
00BéMa,

00BsICHEHHUE OIBITOB I10
HaOJIIOIEHUIO TEILIOBOI'O
pacUIMpeHus ra3oB,
JKUJKOCTEH U TBEPBIX TEIL.
OObsicHEHHE COXpaHEHHUs
00bEMa TBEPIBIX TEl,
TEKYYECTH KUAKOCTH (B TOM

TEMIIEPATYPHI YHCJIC PA3HUIIBI B TEKYYECTH
JUISL Pa3HBIX KHUJIKOCTEH ),
naBieHus rasa. [IpoeeneHue
OTIBITOB, JICMOHCTPHUP YIOIIIHX
3aBHCHMOCTD JIaBJICHHUSA
BO3JlyXa OT €ero 00béMa u
HarpeBaHUs WK
OXJIAXKICHHS, U UX
00BsICHEHUE HA OCHOBE
ATOMHOMOJIEKYJISIPHOTO
yueHus. Pemienue
KayeCTBECHHBIX 3aJ]a4 Ha
OCHOBE aHalIM3a
MPaKTUYECKUX CUTYAITHH,
CBSI3aHHBIX CO CBOMCTBaMU
ra3oB, KUAKOCTEH U TBEPABIX
Tell

1.2 | TennoBblie MPOLIECCHI 20 Temmnepatypa. O6ocHOBaHUE NPABUIT

CBs3b W3MEpEHUS TeMIepaTyphl.

temriepatypbl co | CpaBHEHHE pa3IMYHbIX

cpennei CIoco0O0B U3MEPEHUs

KHMHETHYECKOM TEMIIePATyphI U IIKaJ.

SHepruein HaOmroneune u o0bsicHEHUE

TEIIOBOTO OTIBITOB, JICMOHCTPHUP YIOIIIHX

JBMOKEHHS W3MEHEHUE BHYTpEHHEH

YacTHII. SHEPTHH TeJa B PE3yJIbTaTe

TemmiepatypHble | Teruionepenadu U paboTsl

IIKAIbI. BHeIIHMX cui. Habmonenue

Buytpenssis 1 00BSICHEHHUE OIBITOB,

SHEPTHsl. 00CyXIeHUE MPAKTUIECCKUX

Croco0Osl CHUTYaLHH,

H3MEHEHUS JIEMOHCTPHUPYIOITIX

BHYTpPEHHEH pa3IUYHbIC BUIBI

SHEPTHUU: TEIUIoNepeIayum:

TerJIonepeiaya U | TEIUIOMPOBOIHOCTbD,

COBEpIIICHHUE KOHBEKIIHIO, U3JTy4eHHE.

pabotsl. Bumbt Pemienue kauecTBEHHBIX

TETUIONEPEIaUH 3a]1a4, CBSI3aHHBIX C

TETUIOMPOBOJAHOCT | U3BMEHEHUEM BHYTPEHHEH

b, KOHBEKIHS,
n3nydeHue. Buapl
TEIUIONEepeIauu B
MpUpoae 1

SHEPIUH Tejla B pe3ysbTaTe
TeIUIonepeiadu U padoThl
BHEIIHUX cuil. Habmonenue
3a CKOPOCTBIO U3MEHEHHUS




TEXHHKE.
HeoGpaTumocth
TETIOBBIX
TIPOIIECCOB.
KomuuecTBo
TCILIOTEL.

VY nenpHas
TETJIOEMKOCTD
BEILIECTBA.
TennooOmeH u
TEILIOBOE
paBHOBECHE.
3akoH
HrroronaPuxman
a. YpaBHeHuE
TEIJIOBOTO
OanaHca.
IInaBnenne u
OTBEpACBaHUE
KPUCTAIITUIECKIX
BCIICCTB.

VY nenpHas
TEINIOTa
IUIaBJICHUA.
[TapoobpazoBanu
€ 1 KOHJIeHcaIus.
Hcnapenne.
Kunenwe.
VnennHas
TEIUIoTa
napooOpa3zoBaHus
. 3aBUCUMOCTbD
TEMIIEPATYPbI
KHIIEHUS OT
aTMoc(epHOTo
JaBJICHUS.
Hacpmiennsrit u
HEHACHIIIICHHBIN
nap. BrnaxxHocts
BO3/yXa. JHEPrUst
TOILIMBA.

VY nenpHas
TEILIOTa
CTOpaHMS.
[TpuHUHTIBL
paboThI
TEILIOBBIX
neurartenei. KI1J]
TEINIOBOIO
JBUTaTes.
TemnoBwie
JIBUTATENIN U

TEeMIIEpaTypbl BOJbI IIpH €&
oxJyaxkienuu. Mccenosanue
SBIJICHUS TEIUIOOOMEHA MPU
CMEIIMBAaHUU XOJOJTHON U
ropstueit Boabl. Habmonenne
YCTaHOBJICHHSI TETIIOBOT'O
paBHOBECHS TIPH
COTMPUKOCHOBEHHH TEJI C
pa3HOU TeMIIepaTypoil.
Omnpenenenue (M3MepeHHE)
KOJIMYECTBA TETUIOTHI,
MOJIY4€HHOT'O BOJION IpH
TEI1000MEHE C HarpeThIM
METaJUTMYE€CKUM LUITUHIPOM.
Onpenenenue (M3MEpPEHHUE)
YAEIBHOM TEMIIOEMKOCTH
BemecTBa. Pemenne 3amayq,
CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U
TEIJIOEMKOCTH IIPU
TeruiooOMeHe. AHanu3
CUTYyAaLUI PaKTUYECKOTO
HCIIOJIb30BaHUS TETIOBBIX
CBOWICTB BEILIECTB U
MaTepUajoB, HAIIPUMeEp, B
LEJISIX AHEProcOepeKEHUS:
TETUTOU3OJISIIIHS,
SHEProcOEperarIre KPhIIH,
TEPMOAKKYMYJISITOPHI U T. 1.
UccnenoBanue sBiaeHuit
UCIIApEeHUS U KOH/ICHCAIIUU
PA3IMYHBIX KUIKOCTEH.
OObsicHeHHE SBICHUI
WCTIapEHUs ¥ KOHICHCAITIN
Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO
ydeHus. Pemenue
KaueCTBEHHBIX 3a/1a4 1
aHaJu3 MPaKTUYECKUX
CHUTYallHii, CBA3aHHBIX C
SIBJICHUSIMU UCTIAPEHUSI U
KoHAeHcauun. HaOmronenue
1 00BsICHEHHE TTpolLiecca
KUIIEHUS, B TOM YHCIIe
3aBUCUMOCTH TeMIEPaTypbl
KUIICHUS OT JaBJICHHUS.
Ornpenenenue (U3MEPEHUE)
OTHOCHUTEJIbHOM BIIaKHOCTHU
Bo3nyxa. Habmonenue
npolecca IaBJIeHHUs
KPUCTAJITMTYECKOT O
BEIIECTBA, HAIPUMED, JIbJA.




3amuTa
OKpYKaroIeun
cpensl. TennoBbie
MOTEPHU B
TETUIOCETSIX.
3aKkoH
COXpaHEeHUs U
MIpEeBPALEHUS
SHEPIUH B
MCEXAaHNYCCKUX U
TEIUIOBBIX
poreccax

CpaBHeHuE MpOLECCOB
IJIaBJIEHUS KPUCTAIIINYECKUAX
TEJ ¥ pa3MATYCHUs IPU
HarpeBaHUM aMOP(HBIX TEJL.
Onpenenenue (M3MepeHHe)
YAEIBHOM TEIIOTHI
IJIaBJICHUS JIbJIA.
OO0bsicHeHHE SIBIEHUI
MJIaBJICHUS U
KPUCTAJUTH3AIUNA Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO
yueHus. Pemenue 3anauy,
CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B
Ipoleccax TeIonepe1aun
IIPY TUIABJICHUU U
KpUCTAJUTH3ALIUU, UCTIAPEHUN
Y KOHJEHCAllUU. AHAIN3
CUTYyAalMi PaKTUYECKOTO
MIPUMEHEHHUS SIBJICHUIN
MJIaBJICHUS U
KpUCTAJUTM3allU1, HAIPUMED,
MOJIy4eHHE CBEPXUUCTHIX
MaTepuasoB, COJIEBas IpeiKa
u 1p. AHanu3 paboTsl U
00BsICHEHUE IPUHIIUTIA
NEUCTBHUS TEILIOBOI'O
nBurareist. Pemenue
pacu€THBIX 3a/1a4 HA
BBIYMCIICHHE KOJINYECTBA
TEIJIOTHI, BBIACIISIIOIIETOCS
IIPU CTOPaHUU PA3ITUYHBIX
BU10B ToruinBa, U KITJ]
JIBUTATETIS.
IIporno3upoBanue u
00CyXI€HUE IKOJIOTUIECKUX
MOCJIEICTBHUM UCIIOJIB30BAHUS
JIBUraTeel BHYTPEHHETO
CrOpaHusl, TeTJIOBBIX U
TUJIPO3JIEKTPOCTAHIIUM.
OrnpeeneHne MOIHOCTH
TEIJIOBBIX MOTEPh. AHAN3
OCHOBHBIX MTPUYHH TETUIOBBIX
MOTEPh B TEIIOCETSX.
OrneHka TeIoBbIX IOTEPD B
MIPOCTHIX MEXaHUUYECKUX
Ipoleccax Ha OCHOBE 3aKOHa
COXpaHEHHUsI U PEBPALLEHUS
SHEPTUH B MEXaHUYECKUX U
TEIJIOBBIX MTpolieccax.

Hroro no pazneny
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Paznen 2. DiekTpuyeckne M MATHUTHBIE SIBJIEHUSA

2.1 | Dnekrpuueckue 7 DneKTpuzaius Habmtonenue u npoBeneHue
3apsibl. 3apsyKEHHbIE ten. JBa pona OIIBITOB I10 JIEKTPU3ALUH TET
Tena U Ux ANEKTPUUYECKUX MIPU CONPUKOCHOBEHHUH U
B3aMMOJEHCTBUS 3apsizioB. uHaykuuen. Habmonenue u

BiaumoneiictBre | 00bsCHEHUE B3aUMOACHCTBUS
3apsOKEHHBIX TEJ. | ONHOMMEHHO U Pa3HOMMEHHO
3akoH KyroHa. 3apsKEHHBIX Tell. PerieHue
DIEKTpUUECKOe 3a/1a4 C UCHOJIb30BAaHUEM
ToJe. 3akoHa Kynona. O0bsicHeHHE
Hanpsoxk€HHOCTE | mpUHIIMIIA ASHCTBUS
ANEKTPUYECKOTO anekTpockona. OObsCHEHHE
nost. [lpunnun SBJICHUH 3JIEKTPU3ALUN [TPU
CyIIEpIO3ULIUN CONPUKOCHOBEHUH TEJl U
ANEKTPUUYECKUX WHIYKIIMEHN C
noJieit (Ha UCIIOJIb30BAaHUEM 3HAHUH O
KaueCTBEHHOM HOCHUTEJISIX 3JIEKTPUUECKUX
YpPOBHE). 3apsJIOB B BEILIECTBE.
Hocurenn Pacno3naBanue u
JNEKTPUYECKUX 00BsICHEHUE SIBIICHUI
3apsz0B. ANEKTPHU3aLIUU B
DneMeHTapHBIH MMOBCEHEBHOM KU3HH.
ANEKTPUUYECKUI Habmronienue u o0bsicHeHHE
3apsan. CTpoeHue | OmbITOB, MILTIOCTPUPYIOLINX
aToMma. 3aKOH COXpaHEHUs
[TpoBogHMKH, AIEKTPUUECKOTO 3apsiia.
JTUAJIEKTPUKU U Habmonenue u oObsiCHEHHE
TIOJIYTIPOBOTHUKH | OTIBITOB IO MOJICTUPOBAHUIO
. 3aKOH CUJIOBBIX JIMHUI
COXpPaHEHUs AIEKTPUYECKOTO MOJISL.
JNIEKTPUYECKOTO HccnepoBanue neicTBus
3apsaa ANEKTPUYECKOTO NOJIA Ha
MIPOBOJITHUKH U JUIICKTPUKH.
Penrenne 3agay Ha
MPUMEHEHUE 3aKOHa
COXPAHEHHUs IJEKTPUUECKOTO
3apsaa

2.2 | IlocTostHHBIHA OneKTpu4ecKuit HaGronenue pa3nuuHbIx
SIIEKTPUYECKUM TOK TOK. Y CJIIOBHUA BHUJOB JICHCTBUA

CYLIECTBOBaHMs ANEKTPUYECKOTO TOKA U
ANEKTPUYECKOTO 00HapyXeHHE YTHX BUJIOB
ToKa. ICTOUHUKHN | NEUCTBUSA B MOBCETHEBHOM
IIOCTOSIHHOT'O *ku3HU. COOpKa U UCTIBITAHUE
ToKa. JlencTBus JIEKTPUYECKON LIETIN
ANEKTPUYECKOTO MOCTOSTHHOTO TOKa.

TOKa (TEII0BOE, N3mepenue cuiibl TOKa
XUMHYECKOE, amriepmetpom. Mzmepenue
MarHuTHOE). AIEKTPUUECKOTO HAMPSIKEHUS
ONEeKTpUYECKUN BOJIbTMETPOM. IIpoBenenue u

TOK B METaJlIax,
KHUIIKOCTSIX U
rasax.
DneKTpuIecKas

O0O0BSICHEHUE OIBITOB,
JEMOHCTPUPYIOIINX
3aBUCUMOCTb
AIIEKTPUUYECKOTO




nemnb. Cuiia Toka.
DIEKTPUUECKOE
HaIpsHKEHUE.
Amnepmerp u
BOJIbTMETP B
Lenu
IIOCTOSIHHOT O
TOKa.
ConpoTusnenue
MIPOBOHUKA.
VaensHOE
COIPOTUBIICHUE
BEIIECTBA. 3aKOH
Oma 151 yuactka
e .
[TocnenoBarenbH
oe u
napauiesIbHOe
COEJTUHEHHE
MIPOBOIHHUKOB.
OJIC B nenu
MTOCTOSIHHOTO
ToKa. 3akoH Oma
JUISL TIOJTHOM
uenu. [Ipasuna
Kupxroda.
Pacuér npocTeix
ANEKTPUUECKUX
LICTICH.
Henunelinbie
JJIEMEHTHI.
Pabora n
MOIIIHOCTh
ANEKTPUYECKOTO
TOKa. 3aKOH
Jxoynsa-JleHna.
DNEKTPUIECKHE
LENH U
oTpeduTETN
AIEKTPUUYECKON
SHEPTUU B OBITY.
Kopotkoe
3aMbIKaHHE

CONPOTHUBIICHUS IPOBOAHUKA
OT €0 JUIMHBI, IO
MONIEPEYHOI'0 CEYEHUS U
Marepual, orpeiesieHue
YAEIBHOTO COIMPOTHUBIICHUS
IpoBOJHUKA. MccienoBanue
3aBUCUMOCTH CHUJIBI TOKA,
MIPOTEKAIOIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHHUS
pe3ucTopa ¥ HANPSHKEHUsT Ha
pesuctope. [IpoBepka
npaBuJjIa CI0KEHUS
HanpsHKeHUU Mpu
MOCJIE0BATEILHOM
COEMHEHUU JIBYX
pesucropos. [Iposepka
MpaBuJja JIJIsl CUJIbI TOKA MpU
napauieIbHOM COCTMHEHUN
pe3uCcTOpoB. AHANINU3
CUTyalui
MOCJIEI0BATENILHOTO U
napajuieIbHOTO COSAMHEHUS
MIPOBOJIHUKOB B JIOMAIIIHUX
AIEKTPUUECKUX CETSIX.
Pemenue 3amau ¢
HCIIOJIb30BaHKEM 3aKkoHa OMa
u Gpopmyi pacuéra
AIEKTPUIECKOTO
CONPOTHUBIICHUS TIPU
MOCJIEIOBATEIILHOM 1
napajuieIbHOM COETMHEHUN
MPOBOAHUKOB. OnipeneneHue
O/1C n BHyTpEeHHETO
CONPOTHUBIICHUS HCTOYHUKA
ToKa. [IpoBepka BBINIOJIHEHHUS
3axoHa OMa U1 ITOJTHOH
Henu. DKCIepUMEHTaIbHOE
MOATBEPKICHUE MTPABUI
Kupxroga. Pemenune 3anau ¢
HCIIOJIb30BaHNEM 3aKOHa Oma
JUTIS TIOJTHOM LETIH.
Omnpenenenue paboThI
AIEKTPUUECKOTO TOKA,
MIPOTEKAIOILETO Yepe3
pesuctop. Onpenenenue
MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJICIIEMOM Ha
pesucrtope. [IpoBepka
TUTIOTE3bI: TIPH
MOCJIEA0BATETLHOM
COCAMHEHUH JJAMITOUKH U
MIPOBOJIOYHOT'O PE3UCTOPA




HANPSDKEHUS CKIIaIbIBAIOTCS.
N3yyenue BonbTaMIIEPHBIX
XapaKTepUCTUK HEJTMHEHHBIX
AJIEMEHTOB (JIAMITBI
HaKaJIMBaHUs,
MOJTYTTPOBOTHUKOBOTO
nuona). Onpenenenne KITJT
HarpeBaresst. OObsCHEHHE
YCTPOMCTBA U MPUHIIUIIA
NEUCTBUSA JOMAITHUX
AIIEKTPOHAr PeBATEIbHBIX
npubopoB. OObsICHEHNE
MPUYUH KOPOTKOTO
3aMBIKaHUS U TIPUHIIUTIA
JEHCTBUS TUTAaBKUX
npenoxpanurenei. Pemenue
3aJ1a4 ¢ UCMOJIb30BaHUEM
3akoHa /[xoyinsa-JleHua.
Habmto1enre BO3HUKHOBEHUS
AIEKTPUIECKOTO TOKA B
KUJKOCTH, B raze. 3yueHnue
JIEUCTBUS JIEKTPUUECKOTO
TOKa

2.3

MarauTHbIC SIBJICHUS

14

ITocTostHHEIC
MAarHuThl.
BianmoneticTBue
TIOCTOSTHHBIX
MAariuToOB.
MarsuTHoOE noJie.
MarsuTHoO€ I10JIe
3eMiu U ero
3HAYCHUC JIJIS
JKM3HHU Ha 3eMiIe.
OmnsIT DpcTena.
MaruuTHoOe noJjie
ANEKTPUUYECKOTO
ToKa. OneIT
Awmriepa.
[Tpumenenue
AJIEKTPOMAarHuTOB
B TEXHHKE.
JeiicTBue
MarHUTHOTO IT0JIS
Ha IMPOBOJIHUK C
TokoM. Cuna
Awmnepa u
onpeaeeHue e€
HaIPaBJICHUSI.
DNEeKTpOABUTATET
b IOCTOSIHHOT'O
TOKa.
Hcnonn3oBanue

HccnenoBanue MarHuTHOTO
B3aMMOJECHCTBUS
IIOCTOSIHHBIX MarHUTOB.
W3ydeHne MarHUTHOT'O MOJIs
IIOCTOSIHHBIX MarHUTOB IIPU
X 00bCTUHEHUH H
paznenenun. [Iposenenue
OTBITOB I10 BU3YaJIU3alUH
I0JIS1 IOCTOSIHHBIX MarHUTOB.
HccnenoBanue neicTeus
AIIEKTPUYECKOr0 TOKA Ha
MarHUTHYIO CTPEJIKY.
IIpoBeneHue ONBITOB,
JIEMOHCTPUPYIOIINX
3aBUCUMOCTD CHJIbI
B3aMMOJICHCTBUS KaTYIIKH C
TOKOM U MarHuTa OT CHUJIbI U
HaIPABJICHUS TOKA B
KaTylIKe. AHaJIN3 CUTyalui
IIPAKTUYECKOTrO IPUMEHEHMS
3JIEKTPOMArHuToB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX,
IIPOMBIIUIEHHOCTH,
Meauuune). U3ydenue
JEHCTBUS MArHUTHOT'O MTOJISA
Ha IPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u
n3y4eHue padoThl




3JIEKTPOJIBUTATEN
el B TEXHUYECKNX
YCTPOMCTBAX U Ha
TpaHCIIOpTE

AIIEKTPOABUrATEIS.
HccnenoBanue 3aBUCHMOCTH
CHUJIBI TOKA Yepe3
ANIEKTPOJIBUTaTENb OT
HaIpPSKEHUsS HAa HEM.
OObsicHeHHE TPUYNH
HEBBINOIHEHN 3aKkoHa OMa.
N3mepenne KI1/]
ANEKTPOJABUIaTEIBLHOMN
ycTaHOBKHU. M3yueHue
MPaKTUYECKUX MPUMEHEHUI
ANEKTPOJBUraTEIeH
(TpaHCcIIOpT, OBITOBBIE
YCTpOMCTBA U Jp.)

24 | DrneKTpoMarHuTHas 14 Omnpiter @apaznes. | [IpoBeneHue ONbITOB IO
WHTYKITAS SIBnenue HCCIICAOBAHUIO SIBJICHHS

IEKTPOMArHUTHO | DJIEKTPOMArHUTHOMN
W MHIYKIINH. WHTYKIMH: UCCIICIOBAHNE
[IpaBwio JleHna. | u3MeHEHMI 3HAYCHUS U
DJeKTporeHeparo | HarpaBICHHS
p. Cioco6sl UHAYKIIMOHHOTO TOKA.
MOJIy4EHUS N3yuenue nercTBus
IEKTPHUCCKOM 3IIEKTPOTeHEpaTopa
SHEPTUU. IMOCTOSTHHOT'O TOKA Ha
DJIEKTPOCTAHIIMK | MOJIEITH. AHATIN3 IPOIIECCOB
Ha U pEIICHUE KaueCTBEHHBIX
BO300HOB/ISIEMBIX | 3aJ1a4, CBSI3aHHBIX C
HCTOYHUKAX npeoOpa3oBaHUEM
SHEPTUU. MEXaHHYECKOH YHEPTHH B
DKOJIOrH4eCKHe JIEKTPUUYECKYIO Ha
poOIEMBI AJIEKTPOCTAHIIASX PA3THIHBIX
SHEPIeTHKH. TUIOB (Ha
TorIMBHEIE HEBO300HOBJISIEMBIX U
3JIEMEHTHI U BO300HOBIISIEMBIX
AJIEKTPOMOOHIIN WCTOYHUKAX SHEPTUH)

HToro no pa3nuenay 35

[ToBTOpenue u oboOIIeHNE 5 CucreMarusauus | Pabora ¢ Tekctamu
1 00001IeHne (U3HYECKOTO CONIePIKAHUS 110
MIPEMETHOTO W3YYEeHHBIM TeMaM. Perienue

coJlep KaHUs U
OITBITA
NeSITeTbHOCTH,
MPUOOPETEHHOTO
TIPY U3yICHUH
Kypca GU3uKU 8
KJacca
yrayOnéHHOTO
YPOBHS

3a7a4, OTHOCSIIIIUXCS K
pa3IUYHBIM pa3jienam u
TeMaM Kypca Gu3uKu 8
KJlacca, B TOM YHuCIIe 3ajad,
UHTETPUPYIOIIIX
coJiep>KaHHe Pa3HbIX
paszaenoB. BeimonHeHne
1a00paTOpPHBIX PabOT U
OTIBITOB (BKJIFOYAst pa0OTHI U
OIBITHI U3 NIEPEYHEN K
pasznenaM Kypca 8 Kjacca) B
YCIIOBUSIX CAMOCTOSITENIEHOTO
TUTAHUPOBAHHS TIPOBEICHUS




HCCIIeI0BaHus, BEIOOpa 1
000CHOBaHUSA METOIA
U3MEPEHUS BETMYNH, COOPKH
AKCIIEPUMEHTATBHOMN
yCTaHOBKH. BrImonHenmne
npoOJIeMHBIX 3aaHuN
MPaKTUKO OPHEHTUPOBAHHOTO
Xapakrtepa (3a1aHus 1o
€CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH), B TOM UHUCJIE
3aJIJaHUH C MEXIIPEAMETHBIM
coJiepkaHueM; paboThl HAJT
TPYIIOBBIMU WU
WHIUBUTYATbHBIMH
MIPOEKTaMH, CBSI3aHHBIMH C
coJiepKaHUEM Kypca PU3HUKU
8 kiacca 0a30BOr0 ypOBHS

OO011IEee KOJIMYECTBO YACOB IO
nporpamme

68

8 KJIACC

Ne

w/n Tema ypoka

Bcero

KoaunuyecTBo yacos

KontpoJib-
HbIE
padoTsI

pakru-
YecKue
padoThI

JIeKTPOHHbIE HU(POBbLIE
o0pa3oBaTe/ibHbIE Pecypchl

OCHOBHEIC
TOJIOKEHUS
MOJICKYJISIPHO-

1 KHHETHYCSCKOM
TEOPUHU U UX
OIIBITHEIE
TIOJITBEPIKICHHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5256

Macca u pazmep
aTOMOB U MOJICKYIJI

Mopenu TBEpAOTO,
JKUAJIKOTO U
ra3o00pa3HoOro
COCTOSIHHMH BellecTBa

bubmnorexa IHOK
https://m.edsoo.ru/ff0a540e

OOBsICHEHHE CBOWCTB
4 TBEPIOTO, KUJIKOTO U
ra3o00pa3HoOro

COCTOSTHHIA BEIIIECTBA



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

Ha OCHOBE
MTOJIOKCHUM
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOpUU

Kpucrannuueckue u
aMop(QHBIE Tea

bubmuoreka [IOK
https://m.edsoo.ru/ff0a5800

CMaunBaHue u
KalWUBSIPHOCTb.
IToBepxHOCTHOE
HATSDKEHUE

bubmuoreka [IOK
https://m.edsoo.ru/ff0a5530

TemmoBoe
paclrpeHue u
coKaTue

bu6mmorexa LIOK
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBA3b
TEMIIEpATyPHI CO
CKOPOCTBIO
TCIIJIOBOI'O ABHUKCHUSA
YaCTHUII

BuytpeHnuss
sHeprusi. CriocoObl
W3MEHEHUS
BHYTPEHHEHN DHEPTUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5c60

Buyrpennss
sueprus. CriocoObl
U3MCHEHHUS
BHYTpPEHHEH YHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

10

Bunanr
TerJIonepeaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6412

11

Ypoxk-koudepenuus
"[IpakTHueckoe
UCIIOJIb30BaHUE
TEIJIOBBIX CBOMCTB
BELIECTB U
MaTEpPUAaJIOB B IIEJIAX
sHeprocoOepexeHus "

bubmuoreka [IOK
https://m.edsoo.ru/ff0a65c0

12

KomnuecTtBo
TEIJIOTEL. Y AebHas
TEIUIOEMKOCTD

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6976

13

YpaBHeHue
TEIUIOBOTO OastaHca.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

TemnooOMeH u
TEIJIOBOE
paBHOBeCHE

https://m.edsoo.ru/ff0a7088

14

JlabopartopHas
pabora
"UccnenoBanue
SBJICHUSA
Ter1000MeHa pu
CMEIIUBaHUH
XOJIOJTHOU ¥ TOpSYE
BOIBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

PacueT konnuecTBa
TEIIOTHI,
HEOOXOIUMOr0 IJIs
HarpeBaHus Tejaa 1
BBIACTISIEMOT'O UM HpI/I
OXJIXKICHU U

16

JlaGopatopHnas

pabora

n
Onpenenenue

YAEIbHOU

TETIOEMKOCTH

BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aébb0

17

DHeprus TOIUIMBA.
VneapHad TemioTa
CTOpaHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX
Tell. Y aenbHas
TEIIOTA TUIaBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas
pabora
"

Ornpenenenue
YAETBHOU TETIOTHI
IUIaBJICHUA Ibaa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoo6pazoBanue u
KOHJICHCAIIHS.
Ucnapenue

butmmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpnas
TEII0Ta
napooOpa3zoBaHus U

bubmmnorexa IIOK
https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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

KOHJICHCAIIUH.
3aBUCUMOCTH
TEeMIIepaTypbl
KUTICHHS OT
aTMocpepHOro
JIABJICHUS

22

BrnaxxHocts Bo3yXa.
JlaGopatopHas
pabota
"

OrnpeneneHue
OTHOCUTEJILHOU
BJIQXKHOCTH BO31yXa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4 Ha
OnpeeeHue
BJIQJKHOCTH BO3/yXa

24

[puHIuns! paboTel
TETUTOBBIX
nsurarenei. [laposas
TypOuHa. /IBurareins
BHYTPEHHETO
CTOpaHus

25

KII/] TermoBoro
JIBUTATEJIS.
TemnoBsle 1BUTraTenu
Y 3aIlnTa
OKpYKarolei cpeasbl

bubmnorexa IHOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
npeBpaleHust
SHEPTUHU B TEIIOBBIX
nporieccax

27

IloaroroBka x
KOHTPOJIbHOM paboTe
o TeMe "TennoBbie
sBieHUS. I3MeHeHne
arperaTHbIX
COCTOSTHUM
BelecTna"

butmmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHnTtponbsHas pabota
o TeMe "TennoBbie
sBlIeHuA. I3MeHeHne
arperaTHbIX
COCTOSIHUIM
BenecTna"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

29

30

DJeKTpU3alus Tell.
JBa pona
ANEKTPUUYECKUX
3apsoB

Ypok-uccnenoBanue
"DnexTpuzanus Ten
WHIYKIUEN U TIpU
CONPUKOCHOBEHHUH"

31

BzaumonerictBue
3apsKEHHBIX Tell.
3akoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTpUUYECKOE
ToJIe.
HarmpsixkeHHOCTB
3IEKTPUYECKOTO
nons. [puHuun
CyNepno3uIuu
AIIEKTPUUYECKUX
OJIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

34

Hocurenu
AIIEKTPHUECKUX
3aps/ioB.
DneMeHTapHbIN
3apsa. CTpoeHue
aTomMa

[IpoBonHMKY 1
JUDJIEKTPUKU. 3aKOH
COXpaHEHUs
AIIEKTPUUYECKOTO
3apsaa

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3amay Ha
IIPUMEHEHNE CBOWCTB
AJIEKTPUUYECKUX
3aps/IOB

bubmuoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUYECKHI TOK,
YCJIOBHUSA €T0
CYILIECTBOBAHUSI.
Hctounuku
AIEKTPUYECKOTO TOKa

bubmmnorexa IHOK
https://m.edsoo.ru/ff0a95a4

37

JlenicTBus
AJIEKTPUYECKOTO TOKA

bubnunorexa LIOK
https://m.edsoo.ru/ff0a96h2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccnenoBanue
"JleficTBUE
AIIEKTPUIECKOTO
T0JIs1 Ha TPOBOAHUKHU
U AUDJICKTPUKHU"

39

DIIEKTPUUECKUI TOK
B MeTaJljax,
JKUJKOCTSX U Ta3ax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DJieKTpruYecKas 1enb
U €€ cocTaBHEIE
4acTu

41

Cuna Toka.
Jlabopartopnas
pabota "M3mepeHue
U peryjInupoBaHue
CHUJIBI TOKA"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpu4ecKoe
HAIpsDKEHHE.
Bonbr™merp.
JlaGopaTopHas
pabora "M3mepenue
U peryJiupoBaHue
HanpskeHus"

0.5

butmmoreka [IOK
https://m.edsoo.ru/ff0a%e14

43

ConpoTtuBienue
MPOBOJIHUKA.
VYensHOE
COIIPOTHUBIICHUE
BEIIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas
pabota
"3aBUCUMOCTH
ANEKTPHUUECKOTO
CONPOTHBIICHUS
MIPOBOJIHHUKA OT €0
JUTAHBI, TUTOIIAIA
TIOTIEPEYHOTO
CCUCHUS U
Marepuana"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHIIBI
TOKA OT HATIPSIKCHHUS.
3axoH Oma it
y4acTka 1enu

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHas
pabora
"HUccnenoBanue
3aBHCUMOCTH CHJIBI
TOKa, WYIIETO Yepes
pe3ucTop, ot
COIPOTHBIICHUS
pe3ucTopa u
HAIPSKCHUS Ha
pesucrope"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

[MocnenoBarenbHOE U
napauieIbHOe
COCTMHCHUS
MPOBO/IHUKOB

48

Jlabopartopnas
pabota "IIpoBepka
IpaBUJIA CIOKEHUS
HaIPSOKEHUH TIPH
II0CJIEI0BATEIBHOM
COEJIMHEHUH JIBYX
pe3uctopoB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopHas
pab6ora "[IpoBepka
MpaByIIa JJI CUJIBI
TOKa MpHU
napauieIbHOM
COCIMHEHUU
pe3uctopon"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pewenue 3anau Ha
IpUMEHEHHE 3aKOHA
Oma 11 pa3IngHoro
COEIMHEHUS
IMPOBOIHUKOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora u MmomHoCTh
ANEKTPHUECKOTO
ToKa. 3akoH [[xoyrsi-
Jlenma

butmmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlabopartopHas
pabota
n

Ornpenenenue
paboTHI U MOLITHOCTH
AIIEKTPHUUECKOTO
ToKa"

bubmoreka [IOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DNeKTpUIecKue HenH
U IoTpeOuTenu
ANEKTPUUECKOMN
SHEPTHH B OBITY.
KopoTtkoe
3aMbIKaHUC

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab660

54

ITonroroska k
KOHTPOJIbHOM padoTe
1o TeMe
"DJIeKTpUYECKre
3apsiabl. 3apsHKEHHbIE
Tela U ux
B3aUMOJICUCTBUSL.
TTocTostHHBIN
AJIEKTPUYECKUM TOK"

bu6mmorexa LIOK
https://m.edsoo.ru/ff0abd2c

55

KonTtponsnas pabota
0 TeMeE
"DJIeKTpUYECcKre
3apsiabl. 3apsHKEHHbIE
Tena U UX
B3aUMOJICUCTBUSL.
ITocTostHHBII
AIIEKTPUYECKHUM TOK"

bubmuoreka [IOK
https://m.edsoo.ru/ff0abea8

56

IlocTtosauubie
MAarHuThI, HX
B3auUMOJICHICTBHE

57

VYpok-uccnenoBanue
"N3ydyenue nosei
ITOCTOSIHHBIX
MarsuToB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruuTtHOe moJe.
MaruutHoe moje
3eMiu U ero
3HAUCHHE IS KU3HU
Ha 3emie

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

60

OmneIT DpcTena.
MaruutHoe noie
3JIEKTPUYECKOr0 TOKA
MaruuTtHoe nose
KaTyILIK! C TOKOM

[Ipumenenne
JJIEKTPOMATrHUTOB B
TEXHHUKE.

0.5

bubnmnorexa LIOK
https://m.edsoo.ru/ff0ac1d?2

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

JlabopaTopHas
pabota "U3yuenue
JIEUCTBUSA
MarHuTHOTO 110JIs Ha
IIPOBOJIHUK C TOKOM"

61

ONEeKTPOIBUraTENb
HOCTOSIHHOT'O TOKa.
Hcnonp3oBanne
3JIEKTpOJBUTaTENCH B
TEXHUYECKUX
YCTPOMCTBAX U HA
TpaHCIIOPTE.
JlaGopaTopHas
pabota
"KonctpyupoBanue u
u3ydeHue paboTbl
aneKTpoaBUrarTens”

bubmmnorexa IIOK
https://m.edsoo.ru/ff0ac86¢c

62

63

Onsitel @apagest.
3aKkoH
ANIEKTPOMATrHUTHOM
uHaykuuu. [Ipasuio
Jlenna

DIeKTpOoreHepaTop.
Crioco6bI moTy4eHust
AJIEKTPUUYECKONH
SHEPTHH.
DNEeKTPOCTAHIMH Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPTUU

64

Iloaroroska x
KOHTPOJIBHOM paboTe
10 TEME
"DNIEeKTpUYECKHE U
MarHuTHBIE IBJICHHS"

65

KonTponbHas pabota
10 TEME
"DnexTpuueckue u
MarHuTHBIC SIBJICHH"

butmmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHBIi1 ypOK.
Pabora ¢ Texctamu
o Teme ""TerToBrie
SIBJICHUSA"

bubmoreka [IOK
https://m.edsoo.ru/ff0acche

67

PesepBHBIi1 ypok.

bubmoreka [IOK



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PaGora ¢ Tekcramu
o TeMe
"[TocTosTHHBIM
ANEKTPUUECKUM TOK"

PesepBHBIi1 ypoOK.
Pa6ora ¢ TekcTamu
68 | mo Teme
"MaruuTHbIE
SIBJICHUA"

https://m.edsoo.ru/ff0acdc6

OBLIEE KOJIMYECTBO
YACOB I1IO
I[TPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0acdc6

