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MarepuanbHO-TeXHUYeCKoe o0ecneyeHue: SKpaH(HACTEHHBIN ),MyIbTUMEINA IPOEKTOP, NEPCOHAIBHBIN KOMIIBIOTEP, UCTOUHUK Oecriepe0OMHOro MUTaHus,
KOMILIEKT 00OPYAOBaHUs I MOJKIIIOUEHUS K ceTH MIHTepHeT, MHTepaKkTUBHAs JOCKA.



IHosicuuTenLHAA 3aNMIUCKA
dusuka 8 kiacc.

Pabouas nporpamma 1o ¢usnke s 8 Kiaacca cocTaBiieHa Ha ocHOBe aBTopckoi nmporpamMmel JI.C. XwwxkuskoBor «@usmka: mporpamma 7-9 kmacest JI.C.
XwkHsakoBa, A. A. CunsBuna, C. A. XonuHa. M: Benrtana - 'pad 2012 r». « [IporpamMma no ¢usuke coctaBieHa Ha OcHOBe DyHAaMEHTAIBHOTO SApa
coziepskanus ob1ero oopazoBanus u TpeboBaHMii K pe3ysbTaTaM OCBOSHHs 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 001IeT0 00pa3oBaHus, MPeACTaBICHHBIX
B peneparbHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OO0IIero 00pa3oBaHUsI BTOPOTO MOKOJICHHUS.

[TporpaMMa KOHKpPETH3UPYET COepKaHUE 00s13aTeNIbHOM YacTH y4eOHOro Kypca, COOTBETCTBYIOIIEH TpeOoBaHUsIM 00pa30BaTeNIbHOTO CTaHAapTa 10 (PU3HKE.
Hapsiny ¢ oTuM npencraBiieHa aBTOPCKasi KOHIENINS, KOTOPasi YYUTHIBAET TECHYIO B3aHMOCBSI3b CHCTEMbI
HAyYHBIX 3HAaHUW U METOJOB MTO3HAHUS MPUPO/IbI, TIAaBHBIMU U3 KOTOPBIX SIBISIFOTCS SKCIIEPUMEHT U MOJIETUpPOBaHuE» |

[To pe3ynbratam sxcrneptussl PAO ot 25.10.111 Ne 01-5/71-684, yueOuuku «Puszuka 7-9» apropa JI.C. XKHAKOBOH 00€CIeUnBalOT JOCTUKEHHE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEILHOM MPOrpaMMEbI 00IIero 00pa3oBaHusl HAa COOTBETCTBYIOIICH CTYIIEHH 00IIET0 00pa30BaHuUs,
MPUHAUICIKUT K CUCTEME: «AJITOPUTM ycrexa», cooTBeTcTByeT @I'OC BTOPOro mokojaeHus.

B cooTBercTBUY ¢ Oa3MCHBIM yU4eOHBIM TUIAHOM Ha M3y4YeHHE (QU3UKHU B 8 KJ1acce OTBOIUTCS 2 dYaca B HEJEII0, BCETO 3a TO:

KonnuectBo yueOHBIX 4acoB — 68u.
KomnmaectBo maboparopHbeix padbot — 8u.
KonnuecTBo KOHTPOJIBHBIX paboT — 44.

YyeOHo-TeMaTHYECKHI IJIAH

Tema KosauyecTBO Koua-Bo Koa-Bo
4acoB J1a00pPaATOPHBIX KOHTPOJIbHBIX
padoTr padoTr

I'a3oBbIe 3aKOHBI. 9y 3 -
BuyTpeHHss dHeprus. 9y 1 1
IlepBblii 3aK0H
TEePMOTMHAMMKH.
TemyioBbIe MAIIIMHbBI. 44 - -
MoJieKyJasipHO- 24 - -
KHHEeTHYeCKasi TEOPHUsi
HJ1eaJIbHOT0 ra3a.
ArperaTHble COCTOSIHUS 8u - 1
BelleCTBA.




DJIeKTpUYeCKHii 3apsa. 8u - -
JJIeKTPUYECKoe MmoJie.
JIeKTPUYECKUH TOK. 10 2 1
Cuna Toka.
Hanpsizxenue.
Crtpoenue aToma. 54 - -
DJIeMeHTBbI
KJIACCHYECKOI
3JICKTPOHHOM TEOPHH.
DJIeKTpUYeCKHii TOK B 10 4 2 -
MeTa/lIax. 3akoH Oma
AJISl y9acTKa
JIEKTPUYECKOH Lenu.

DJIeKTpUYecKHuii TOK B 3 - 1
razax, BaKyyme
MOJIYIIPOBOJHHMKAX

68 8 4

Y4yeOHO-MeTOoANYeCKUH KOMILIEKC
1.Yuebnuk ¢usuxu 8 kiacc. ABtopsl: JI.C. XmwxkHskoBa, A.A. Cunssuna. «Benrana-I'pap» 2013 r.;
2. Crannmaptel 00pa3oBaHusl.
3. Xwxknskona JI.C., CunsBuna A.A., Xoiauna C.A. ®usuka: [Iporpammsr: 7-9 k., 10—
11 k1. — M.: Benrana-I"pad, 2010
4. Xwxnsakosa JI.C., CunsiBuna A.A., Xonuna C.A. Paboune tetpaau Ne 1 u 2 «Benrana-I'pad» 2013 r.;
5. XwxnsikoBa JI.C., Cunsasuna A.A., Xonauna C.A. Tetpanp m1st 1abopatopHbix padot. «Benrtana-I'pad»
2013 r.;
6.Jlykamuk B. . Coopnuk 3anau no ¢pusuke / B. U. Jlykamuk, E. B. IBanoBa. — M.: IlpocBenienue,
2007.
7. Kabapaun O. @. 3agaun no pusuke / O. @. Kabapaus, B. A. Opnos, A. P. 3unsbepman. — M.:
Hpoda, 2007.
8.Ilepenpman S. U. 3anumarenpHas ¢pusuka / . U. [lepensman. — M.: Hayka, 1980. — Ku. 1—4.
9.Ilepenbman S. . 3naete au Bol pusuky? / A. U. Ilepensman. — M.: Hayka, 1992.
10.CtrenanoBa I'. H. C6opuuk 3amau o ¢pusuke / I'. H. CrenanoBa. — M.: IIpoceemenne, 2005.



I'pa¢guk KOHTPOJILHBIX U J1A00pPaTOPHBIX padoT- 8 KJacc.
I'a30BbI€ 3aKOHBI.

p npum. K/p npum.
CPOKU CpOKU

JIP Ne 1 «HaOmronenue
pacIIMpeHHs BO3ayXa IPH
HarpeBaHUu. )

JIP Ne 2 «MccnenoBanue
3aBUCHMOCTH JIaBJICHHMS r'a3a
JTAHHOHM MacChl OT 00beMa IIpH
IIOCTOSIHHOM TEMIIEpaType»

JIP Ne 3 «MccnemoBanue
3aBHCHUMOCTH 00beMa ra3a JaHHON
MacChI OT TEMIIEPATYPHI TIPU
ITIOCTOSIHHOM JIaBJICHUN)

Buyrpennsist 3neprus. IlepBblii 3aKOH TEPMOAUHAMHUKH.

p npum. K/p npum.
CPOKU CpOKU
JIP Ne 4 «I3mepenue yaenbHoi KonTponbnas padora Ne 1
TEIUIOEMKOCTH BELIECTBAY «["a30Bble 3aKOHBI, BHYTPEHHSIS
SHEPTHsl, IEPBHIN 3aKOH
TEPMOJIMHAMMKH.)»

Arp €raTHbIC¢ COCTOSAHMA BEHICCTBA.

p npum. K/p npum.
CPOKU CPOKU

KonTponbnas padota Ne 2
«ArperaTHble COCTOSHUS
BEIIIECTBAY

uiekTpruyecknii Tok. Cunia Ttoka. Hanpsixenue.

ap npum. K/p npum.
CpOKuU CpOKuU
JIP Ne 5 «M3mepenue cuiibl TOKa Kontponbnas padota Ne 3
B DJIEKTPUYECKOM LEMU» «DNEeKTPUUECKUH 3apsl.
DIEKTPUUIECKOE TTOJIEY,




«Qnektpuueckuil Tok. Cuna Toxa.
Hanpsioxenue»

JIP Ne 6 «M3mepenue
HanpsOKEHUs Ha Pa3JInYHbIX
Y4aCTKax 3JIEKTPUUYECKON LETH»

DJIeKTPUYECKUI TOK B MeTasl1aXx. 3akoH OMa /15l y4acTKA 3JIeKTPUYeCKOoi menu.

ap npum. K/p npum.
CpOoKu CPOKU
JIP Ne 7 «M3mepenue Kontponbnas padora Ne 4
COMPOTHUBIICHUS TPOBOJIHUKA C Hroroast KoHTpOIBHAS
MOMOIIBIO aMIIepMeTpa U pabora

BOJIbTMETPa»

JIP Ne 8 «M3mepenue paboThl U
MOIIIHOCTHU 3JIEKTPUIECKOTO
TOKa»

OO0masi xapakTepuCTHKA NPeIMeTa, ero MecTo B CHCTeMe HayK.

3HaueHue (PU3MKU B LIKOJIBHOM OOpa30BaHUU OINpPEAENSeTCs poiiblo (PHU3MUECKON HAayKu B JKU3HU COBPEMEHHOro OOIIECTBa, €€ BIMSHUEM Ha TEMIIbI
pa3BUTHS HAYYHO-TEXHUUYECKOTO Mporpecca.

®dusuka u3yyaer Haubosee oOOIIME CBOWCTBA M 3aKOHBI JIBMJKEHUS MAaTE€pPUM, OHAa WIPAaeT BEAYILYID pOJib B COBPEMEHHOM €CTECTBO3HAHHUU. JTO
00YCJIOBJIEHO TeM, YTO (PM3NYECKHE 3aKOHBI, TEOPHUH U METO]Ibl UCCIIEOBAHUS UMEIOT pelllaroliee 3HaueHUe /7Sl BCeX eCTEeCTBEHHBIX HayK. Du3nka — HayuHast
OCHOBAa COBPEMEHHON TEXHUKU. OJEKTPOTEXHUKA, aBTOMATHKAa, 3JEKTPOHMKA, KOCMOHAaBTHKA W MHOTHME JApYTrHe OTpaciyd TEXHUKU Pa3BUBAINCH U3
COOTBETCTBYIOLIMX pa3liesioB (pu3nku. [lanpHeiiiee pa3BUTHE HayKd M TEXHUKHU TPHUBEJNET K elle OoJbllieMy MPOHUKHOBEHHIO JOCTH)KEHUH (PU3MKH B
pa3nuyHbIe 00JaCTH TEXHUKH.

W3ywass ¢u3uky, ywammuecs 3HAKOMATCA C LEIABIM DSJIOM SIBICHUM NPUPOABI M MX HAyYHbIM OOBSICHEHHEM; y HHUX (opmupyercs yOekIeHHE B
MaTEpUaIbHOCTU MUPA, B OTCYTCTBUU BCSAKOIO POJIa CBEPXBECTECTBEHHBIX CUJI, B HEOTPAaHUYEHHBIX BO3MOKHOCTSX IMO3HAHUS YEJIOBEKOM OKPY>KAIOLIET0 MUPA.
3HaKOMSICh C HUCTOpUEH pa3BUTHUA (UMK M TEXHHUKH, ydalluecsi HaYMHAIOT MOHUMAaTh, KaK YeJOBEK, ONUpPAsCh Ha Hay4yHble 3HAHUS, Npeoldpa3yer
OKPY>KaIOIYI0 AEUCTBUTEIBHOCTD, YBEINYHBAs CBOIO BJIACTh HAJl IPUPOIOM.

Kypc ¢usuke B npumepHoO#l mporpaMMe OCHOBHOTO 0OO0IIero o0pa3zoBaHHs CTPYKTYpUPYETCS Ha OCHOBE (DM3MUECKUX TEOpUH: MEXaHUKa, MOJIEKYJSpHas
¢u3nKa, 3JIEKTPOIMHAMUKA, KOJIEOaHUs M BOJIHBI, KBAHTOBAs (PU3HKA.

OBnaneHne OCHOBHBIMH (DU3MYECKHMMHM NOHATUAMHM M 3aKOHaMU Ha 0a30BOM YpOBHE CTajl0 HEOOXOAMMBIM MMPAKTHYECKH Ka)XK/IOMy YEJIOBEKY B
COBPEMEHHOM KU3HM.



Onucanue Mecra yueOHOro npeaMera B y4eOHOM IIaHe

B ®enepanbHOM yueOHOM IIIaHE HA M3YYCHHUE (PU3HMKHU B 8 KJIacCe OTBOJUTCS 2 Yaca B HEJIEII0, BCEro -68 4acoB, IPOJ0JDKUTEILHOCTh U3YUCHHS (DU3HKHU B 34
y4eOHBIC HECIIH, YTO ONPEACIACeTCS KaTeHIapHbIM yueOHbIM rpadukoM padotsl MBOY «'mmHazust Ne 4%, TeMrioM 00y4aeMOCTH, HHAUBUAYATbHBIMHU
0COOEHHOCTSIMH 00YUaIOMIMXCS U CIeUU(DUKON NCIOTIB3yEMBIX YUeOHBIX CPECTB.

Tema 1: I'a30BbI€ 3aKOHBI.

IInanupyemsle pe3yJibTaThbl 00y4eHH.
JInuHOCTHBIE pe3yabTaThl 00Y4YEHUs JOKHBI OTPAXKATh:
"1 Pa3BuTHE MO3HABATEIHHOTO HHTEPECA MPH U3YYECHUHU H30IIPOIIECCOB, CAMOCTOATEIBHOCTH B IPUOOPETCHUH HOBBIX 3HAHUN U YMEHHUN, MOTHEAIIMH
00pa3oBaTeNbHON AEATEIBHOCTH YUALIUXCS PU BHIIOJHEHUH TBOPUECKUX 3aJaHUM, YBAXKUTEIILHOTO OTHOILEHUS K YUE€HBIM, YCTAHOBUBIINM I'a30BbI€ 3aKOHBI.
"1 ®opmupOBaHUE IEHHOCTHOTO OTHOIIEHHS K (PU3HKE U pe3yabTaTaM 00y4YeHHUs U 0OCYKIICHUH UICATH3UPOBAHHBIX 00BEKTOB TEPMOAMHAMUKH,
Pa3IMYHBIX TEMIIEPATypHBIX IIKal, Turnore3sl M.B.JJoMoHOCOBa 0 CcyllecCTBOBaHUM caMOW HU3KOH TemImeparypsl B IpUpo/Ie.
MertarnpeaMeTHBIMU pPe3yIbTaTaMHu O0yUEHHSI SBIISIOTCS:
"1 OBiaaeHHe OCHOBHBIMH CITIOCOOaMU Y4eOHOMN J€ATeIbHOCTU: IOCTAHOBKA 1ieIeil SMIMPUYECKOT0 UCCIIEJOBAHUS U €r0 INIAHUPOBAHKE, BBIABHICHHE
THITOTE3BI HCCIIEIOBAHUS U €€ KOHKPETH3AIMH C YI€TOM U3MEHSIOMINXCSI TapaMeTPOB TEPMOAMHAMUYECKOI CHCTEMBI, OIICHKA PE3YJIbTaTOB U3MEPEHHUsI 00bEMa,
JIaBJICHUS ¥ TEMIIEPATYPHI I'a3a ¢ yYETOM MOTPELIHOCTEH U3MEPEHUs, CAMOKOHTPOJIb Ha IMOATOTOBUTEIBHOM U 3aKIIFOUUTEIBHOM 3Tarax MpOBEAeHUS
(bpoHTaTBHBIX JTa00PATOPHBIX PAOOT.
71 TloHnmaHme pa3nu4uil MEXIY ICXOAHBIME (DAKTaMU M THIIOTE3aMHU JJIsl KX OOBSICHEHHSI, TEPMOTUHAMUYECKIM U CTATUCTUYECKUM METOAaMH TIO3HAHUS,
TEOPETUYECKON MOJIEIIBIO UICAIBHOTO ra3a U peajJbHbIMH ra3aMH.
71 TlpuoOpereHune onbiTa CAMOCTOATENBHOM PabOThI ¢ Pa3TUIHBIMA UCTOYHUKAMHU HH(pOopMaIuu (OrMcaHne YKAIEPIMEHTAIBHBIX YCTAHOBOK, YTEHHE U aHAJIN3
rpaMKOB U30IPOIIECCOB, paboTa ¢ 0000IIAIOIUMH TabIUIIAMK) U HH(POPMALIMOHHBIMHU TEXHOJIOTUSIMH.
71 ®opMHpOBaHNE YMEHHIA BEIPAKaTh CBOM MBICIIH, BHICITYITUBATh PA3JIMYHBIC TOUKH 3PEHUS IPU 00CYKIIEHUH PEe3yIbTaTOB BBHITIOJTHEHUS (PPOHTATHBIX
71a00paTOPHBIX PabOT ¥ TBOPUECKUX 3a/1aHUM, BECTH JUCKYCCHIO.
[IpenmeTHbIe pe3ynbTaThl 00y4YeHHS BKIIOYAIOT B CeOsl:
'] 3HaHUe ¥ MOHMMAaHHE CMbICIIA TIOHATHH: TepMOIUHAMUYECKas CHCTeMa U TepPMOJIMHAMUYECKHI paBHOBECHBIH Mpolece, HaealbHbIi ra3; cvelicia
(bu3nyecKoil BEIMYMHBL: TEMIIEpATypa; CMbIcia PU3NYECKUX 3aKOHOB: HYJIEBOT0 Hayaia TepMOAMHAMUKH, boiins — Mapuortra, I'eit — JItoccaka u Illapas.
"1 YMeHHe NO0Jb30BATHCS METOIaMH HayYHOI'O UCCIIEI0BAaHMsI TEIUIOBBIX SBJICHUN U MPOLecCOB (Ha0I01aTh pacliMpeHe BO3AyXa NPy HarpeBaHiy,
n3onpoueccsl). Mcmonb3oBaTh Gu3nueckue nprudopsl U M3MEPUTENFHBIE HHCTPYMEHTHI Il M3MEPEHUSI MAKPOCKOITUYECKUX MapaMeTPOB:
TEPMOIMHAMHUYECKON CUCTEMBI C YUETOM MOTPELTHOCTEH N3MEPEHNs, CPAaBHUBATH TEMIIEpaTyphl 1o mmikane Lleabcus u TepMoAMHaMUYeCKOi CUCTEMBI B
ennaunax CU, pemars 3a1aun Ha Ta30BbIe 3aKOHBI, BRIPAKATh PE3yIbTaThl N3MEPEHUH C MMOMOIIBIO TaOJIHII, TPAUKOB U BBISBISTH HA HX OCHOBE
HMIIMPHUYECKUE 3aBUCUMOCTH MEXIY MapaMeTpaMy TepMOIUHAMUYECKON CUCTEMBI.



Tema 2. BuyTpennsisi 3Heprusi. IlepBblii 3aK0H TepMOIUHAMHUKH.
Ili1anupyemMble pe3yJibTaTbhl 00yUeHHUs.
JInuHOCTHBIE Pe3yNbTaThl O0YUEHUS JOIDKHBI OTPAXKATh:
") Pa3BuTHE MO3HABATEIHLHOTO UHTEPECA IPU 3HAKOMCTBE C UCTOPHEH OTKPBITHS MEPBOT0 3aKOHA TEPMOIMHAMHKH, CAMOCTOATEIHLHOCTH BIPUOOPETCHUH
3HAHUW U YMEHUH IPUMEHATh 3aKOH COXPAHEHUs PHEPIUU K TEILIOBBIM IIPOLIECCAM.
"1 ®opmupoBaHue yOKICHHOCTH B YHUBEPCAILHOCTU 3aKOHOB COXPAHEHHUS YHEPTUH, IEGHHOCTHOTO OTHOILIEHUS K (PU3UKE U pe3ysbTaTaM 00ydeHus mpu
00CYXJIEHUM HECOCTOATEIBHOCTH UJIEU TEIUIOPOAA, SKOJIOTHYECKHX MpobieM (yBenndeHue B atMocdepe 3eMiTu CoAepKaHUs YIIIEKUCIIOTo ra3a, IapHUKOBBIH
a¢ddexT, TasHUEe TeTHUKOB AHTApKTUIBI U [ peHmanun).
MertanpeqMeTHBIMU pe3ybTaTaMU 00y4€HUs SBISIOTCSA:
") TloHumaHue paznuuuil MEX1y UCXOIHBIMH 3KCIIEPUMEHTAIHBIM METOI0M U METOJ0OM MOJICITHUPOBAHUS.
"1 OBnaaeHHe OCHOBHBIMH CIIccO0aMH yUeOHOH 1 TebHOCTH: IIOCTAaHOBKA 1IeJIeH , INITAHUPOBAHHUE, BBIIBUKCHNE TUIIOTE3bI UCCIICIOBAHUS U €&
KOHKpETH3alluu Ha OCHOBE OMbITOB J[x./[»O0YyIs, NCIIONIb30BaHKE METOJa KOCBEHHOT'O U3MEPEHHS YAIbHOM TEeIJI0EMKOCTH BEIIECTBA, CAMOKOHTPOJIb Ha
MOJITOTOBUTEIILHOM U 3aKJTFOUYUTEIIEHOM ATaIax MpoBeAeHUsT PPOHTATBHOM J1a00paTOpHOI pabOTHI 10 U3MEPEHUIO YISIbHON TETNIOEMKOCTH BEIIECTBA.
"1 TIpunoOpeTeHue ombiTa CAMOCTOSATEIHHOTO MOMCKAa MH(POPMAIIMKM €CTECTBEHHOHAYYHOTO COEep KaHUsl (HAalIpUMep, SKOJIOTHUYECKHUE MTPOOIIEMbI, CBSI3aHHBIE C
HCI0JIb30BAHUEM IIPUPOJIHOTO TOIUIMBA) C IIOMOILBIO PA3IMYHbBIX UCTOUYHUKOB.
"] Pa3BuTHE yMEHUH BBIpAXXaTh CBOM MBICIIH, BBICIYIINBATH PA3IMYHBIE TOUKH 3PEHUS TPU 00CYKIEHUHU IKOJIOTUYECKUX MPOOIIeM, CBA3aHHBIX C
UCIOJIb30BAaHUEM MPUPOJHOTO TOIIMBA.
[IpenMeTHbIe pe3ynbTaThl 00yUeHHUs BKIIIOYAIOT B CeOsI:
7] 3HaHWE ¥ TOHWUMAHHE CMBICIIA TOHSATHI CMBICIIA TIOHSATHI: B3aMMO/ICHCTBHE, BEIIECTBO, (PH3NUECKUI 3aKOH, CMBICTIA (PH3MUECKUX
BEJIMYMH: BHYTPEHHSIS SHEPTHs TEPMOJIMHAMUYECKON CUCTEMBI, KOJIMYECTBO TEIUIOTHI, YIelIbHAas TEIUIOEMKOCTh BEILIECTBA, YelIbHAas TEIUIOTa CTOPAHUS
TOIUIMBA; CMbICJIA TIEPBOTO 3aKOHA TEPMOJAMHAMUKH.
"1 YMeHHe NpOBOJUTH HAOIIOAEHUS U3MEHEHUSI BHYTPEHHEH SHEpruy TepMOJMHAMUYECKON CUCTEMBI 3a cYeT paboThl BHEIIHUX CHJI (BO3YLIHOE OTHHUBO),
MIPOTUB BHEUIHUX CHJI(Ta3 B MPOOMpPKE, 3aKPHITOM MPOOKOI) , a TAKXKE 3a CUET TeIUIONepeaul U XUMUYECKUX peaklnu, MPOUCXOAAIIUX TPU CrOpaHUHU
IIPUPOJHOTO TOIUIMBA; INIAHUPOBATh U BBIIIOJIHAT KOCBEHHBIE U3MEPEHMSI YIE€IbHONU TEINIOEMKOCTH BEILIECTBA, IPEACTABIATE PE3YIbTATHl U3MEPEHUH C
MIOMOMUIBIO TabIuIl, rpaduKoB U HOpMyII, HAXOAUTD
1o rpaduKy n3006apHOro mnpoiecca (B KoopauHarax p — V) paboTy paclIMpeHHs WeaabHOIo ra3a, BBIYUCISATh KOJINYECTBO TEIUIOTHI, YIENbHYIO TEINIOEMKOCTh
BELIECTBA, YAEIbHYIO TEIJIOTY CTOPAaHUS PAa3JINYHBIX BUI0B TOIJIMBA, IPUMEHSTH MEPBbI 3aKOH TEPMOJUHAMUKHU K N30IpOIIECCaM, pellaTh 3a/1a4u Ha
HCIIOJIb30BaHUE TIEPBOTO 3aKOHA TEPMOJAWHAMUKH.
Tema 3. TenJioBble MalIMHBI.
IInanupyemMsble pe3yJbTaTbl 00yYeHHS.
JInuHOCTHBIE pe3ynbTaThl O0YyUYEHUS TOJKHBI OTPaXaTh:
"1 Pa3BuTHe MO3HABATEIHHOIO HHTEPECA MPU 3HAKOMCTBE C TEIJIOBHIMHM MAIIMHAMH, CAaMOCTOSITEIbHOCTH B MMMOOPETEHNN HOBBIX 3HAHUHN U yMEHU,
MOTHBAIIMH 00pa30BaTEIbHOMN AEATEIbHOCTH yYaIlIUXCs MPY BBIMOJIHEHUH TBOPUYECKUX 3a1aHUN U MIPOEKTOB.
'] ®opMHpOBaHUE IIEGHHOCTHOI'O OTHOLIEHUS K (PU3MKE U pe3yibTaTaM 00ydeHHUs IpU 00CYKIEHUH SKOJIOTHUYECKUX MTPOOJIEeM, CBSI3aHHBIX C 3arpsBHEHUEM
OKpY>KaroIlen cpebl TEIIOBBIMU JIBUTATEIISIMU.
MertarnpeaMeTHBIMU pe3yibTaTaMu 00yUeHHs SBIISIOTCS:



"1 TloHnmaHme pa3nuyuil MEXIY KCIIEPUMEHTAIBHBIM METOAOM M METOJIOM MOJCITUPOBaHUS, 1IeNTM U 00BEKTa UCCIICAOBAHUS, OOLUTHOCTH U Pa3IHWMs MEXIY
cXeMaMH, TpapKaMH, TEXHOJIOTHUECKUMH KapTaMH.

"1 Pa3Butue ymeHu peoOpa3oBhIBATh U MPUMEHATh HH(OPMAIIHIO, TOTYYSHHYIO U3 Pa3HbIX HCTOYHHUKOB, 3aIIMIIATh IPOEKT, OTCTAMBATh CBOE MHEHHE,
BBICIYLIMBATh PA3JIMYHbIE TOUKHU 3PEHUS NIPH 00CYKIAEHUU NpoeKTa. [IpenMeTHble pe3yabTaThl 00yueHHs BKJIIOYAOT B ceOsl:

'] 3HaHWe ¥ TOHUMaHME CMBICIIAa TOHATHN cMbIcia ¢pu3ndeckoil BenunuuHbl: KI1/[ TennoBeIX aABUraTenei.

| YMeHHEe OOBSICHATH YCTPOMCTBO U AEHCTBUE TEIUIOBOIO ABUraTess, IapoOBOM TypOUHBI, HAOIIOIaTh IeHICTBUE YEThIPEXTAKTHOIO TEIJIOBOIO IBUTATEIIs
BHYTPEHHET0 Cropanust Ha Mozesnu, Bbraucisate KIT/[ TernoBeix aBurateneii, 00Cy)aaTh 3KOJIOTHUECKUE TPOOIIEMBI, CBSI3aHHBIE C UCIIOJIb30BAaHUEM TETIIOBBIX
JIBUTaTEIEH.

Tema 4. MoJieKkyJIsSIpHO-KHHETHYECKasl TeOpHs HAeaJbHOIO0 rasa.
IInanupyemsble pe3yJbTaThl 00y4eHHS.
JInuHOCTHBIE pe3yNbTaThl O0YyUYEHUS OJKHBI OTpaXaTh:
"/ PasButue nozHasarenpHoro uarepeca npu ndydennu MKT uneansHoro raza.
"1 ®opmHpOBaHKE IIEHHOCTHOTO OTHOWICHHS K (PU3MKE U pe3yiabTaraM 00ydeHHs IPU 00BSICHEHUH Xa0THYECKOTO JBM)KEHUS OPOYHOBCKUX YaCTHI]
MertarnpeaMeTHBIMU pe3yibTaTaMu 00yUeHHUsI ABIISIOTCS:
(] IlonumaHnue pa3iau4uii MEKy SKCIEPUMEHTAIBHBIM METOJOM U METOJIOM MOJEIMPOBAHUS.
'l YMeHHEe NpUMEHSTh CTATUCTUYECKUI METOJI K HCCIIEOBAaHUIO OTPOMHON COBOKYNHOCTHU (aHcamOis) yactu. CpaBHUBATh CpeJHUE 3HAUCHHE BEJINYMH,
XapaKTEPU3YIOLIUX TEIUIOBOE IBM)KECHUE MOJIEKYJI.
[IpenmeTtHble pe3ynbTaThl 00y4eHHs BKIIIOYAIOT B ceOsl:
"] 3HaHUe cpeHMX BEIMYUH, KOTOpble ucnonb3ytoTcest B MKT.
"1 HaGmoneHue u 00bsiCHEHUE IBUXKEHNST OpOYHOBCKMX YaCTHUI] Ha MOJIENH, 3aBUCUMOCTH JIaBJICHHUS MI€AIbHOTO I'8a OT KOHIIEHTPALlUU MOJIEKYII C
IIOMOIIBI0 MEXAaHNYECKOU MOJICIIH.
"1 YMeHHe BBIYUCIATH CPETHUI KBaJIpaT CKOPOCTH M CPETHIOI0 KHHETUYECKYIO SHEPTUIO OCTYNATEIbHOIO ABMKEHHS MOJIEKYJI ra3a, 00bsACHATh Ha
Ka4eCTBEHHOM YPOBHE 3aBHCHUMOCTH JIaBJICHUs HJICAJIBbHOTO T'a3a OT CPEAHEH KMHETUYECKOW SHEPTUH JIBHKEHHS MOJIEKYJ MICAIIBHOTO Ta3a, TEMIIEpaTyphl OT
CpPEeIHEH KUHETUYECKON SHEPIUU ABUKEHUSA MOJIEKYJI UACAIBHOIO rasa.
Tema S. ArperatHbie COCTOSIHUSA BellleCTBA.
IInanupyemsble pe3yJbTaThl 00y4YeHHS.
JInuHOCTHBIE pe3ynbTaThl 00YyUYEHUS TOJKHBI OTpaXaTh!
] Pa3BuTHe 03HABATEIBLHOIO MHTEPECA IIPU 3HAKOMCTBE C arperaTHbIMU COCTOSIHUAMM BEIIECTBA, IPOLECCaMU, IPOUCXOAAIIMMHU IIPU IIEPEXOE
BEILIECTBA W3 OJJHOTO arperaTHOro COCTOSIHUA B IPYrO€, CTPYKTYPOM KUJKUX KPUCTAIUIOB, UX IMPAKTHYECKUM IPUMEHEHUEM.
"1 ®opMHpORHHE [IEHHOCTHOT'O OTHOIICHUS K (GU3UKE U pe3yIbTaTaM 00ydeHUs MPU 0ObICHEHUH BIMSAHUS BIAXKHOCTH BO3/yXa Ha KU3HEAEATEIbHOCTh
4eIJI0BEKA.

MeTtanpeaMeTHBIMU pe3yIbTaTaMyu 00y4eHUs SBISIOTCSA:
L] IlonumaHue pa3avu4uii MEKIy SKCIEPUMEHTAIBHBIM METOAOM U METOJOM MOJEIUPMBAHUS.



[0 VYmMmenue O6’b$ICH$ITI: HU3MCHCHUS arpCraTHbIX COCTOSHUU BCIICCTBA C TIOMOIIBIO TCPMOANHAMHWYCCKOT'O U CTATUCTUICCKOTO METO/I0B, I‘pa(bI/IKOB,Ta@HI/IL[,
dbopmy.

"1 TlonroToBka W MpOBEICHHUE JOMAIIHUX JTa00OPATOPHBIX pPabOT UCCIIEAOBATEIBCKOTO U KOHCTPYKTOPCKOTO XapakTepa: «Halnrogenue niaBanus Jibaay,
«V3ydeHune ucrapeHus pa3InyHbIX KUJAKOCTCH».

[IpenMeTHbIC pe3yabTaThl 00YYCHUS BKIIOYAIOT B CEOSI:

"] 3HaHWE ¥ TOHUMaHKE CMbICIIa PU3NICCKUX BEITMYMH: TEMIIEpaTypa IUIaBlieHusl (KPUCTALTU3AIMK) BEIIECTBA, y/elIbHAS TEIUIOTA IUIaBJICHHS BEIIECTBA,
TEeMIIepaTypa KUICHUS, yIeIbHAas TeIJI0Ta TapooOpa30BaHMsl JKUIKOCTH, OTHOCUTEIbHAS BIAKHOCTH BO3IyXa.

"1 OOBsCHEHHE CTPOCHUS M CBOMCTB TBEPABIX TEI, )KUAKOCTEH, HACHIIIIEHHOTO TIapa, YCTPOHUCTBA U JACUCTBUS IICUXPOMETPA.

"1 HabmroneHue nepexojia BEIEeCTBa U3 OJJHOIO arperaTHOr0 COCTOSIHUS B APYTOE.

"1 YMeHHe pacCUMTBIBATh YACIbHYIO TEIUIOTY IIABICHHS BEUIECTBA, YACIBHYIO TEILIOTY MAapO0O0pa30BaHUs KUJIKOCTH, OTHOCUTEIIbHYIO BIKHOCTh BO3/1yXa,
pemaTth 3aja4r Ha pvaéT KOJINYCCTBA TCIIJIOTHI, HCO6XOHI/IMOFO JJIs1 TIJIaBJICHU S (KpI/ICTaJ'IJ'II/IBaI_[I/II/I) BeIIeCcTBa.

Tema 6. JnekTpuyecKuii 3apsia. JjeKTpUUYECKOe IoJIe.
I[Inanupyemble pe3yJbTaThl 00yUYeHHS.

JInuHOCTHBIE pe3ynbTaThl 00YyUEHUS TOJKHBI OTpaXaTh:
') Pa3BuTHE MO3HABATEIHLHOTO UHTEPECA K U3YUCHHIO OCHOBHBIX MOHATUI U 3aKOHOB 3JIEKTPOCTATUKH.
1 ®@MupoBaHHE IEHHOCTHOTO OTHOIICHUS K (PU3UKE U pe3yIbTaTaM 00ydeHUs MPU U3yYCHUU KApTUH JIEKTPUIECKUX MOJIEH ¢ TTOMOIIBIO 3HAKOBON MOJIEIH
— JINHUW HaNpsHYKEHHOCTH.
MeTtanpeqMeTHbIMU pe3yabTaTaMyu 00y4€HUs SBIISIOTCSA:
") TloHumaHue pa3nuuuil MEX1y 3HAKOBBIMU MOJETISIMU M KPTUHAMH SIEKTPUUECKUX MOJCH.
[l YMeHme HCIoJIb30BaTh MOZCJIb TOYCYHOI'O 3apdaaa JJisd 00BsICHEHUSI OJICKTPHUICCKUX SIBJICHUH.
"1 TloxroToBka M MpoBeJ€HHE JOMAIIHUX Ja00paTOPHBIX pabOT UCCIIEA0BATENBCKOTO U KOHCTPYKTOPCKOro xapakrepa: «KoHcTpyupoBaHue
anekTpockona«OnpeneseHne 3HaKka 3aps/a Mpy AMEKTPH3ALAI.
[IpenMeTHbIE pe3ynbTaThl 00YUYEHUS BKIIOYAIOT B CeOsI:
[0 3HaHMe U NOHHMAaHUE CMBIC/IA OCHOBHBIX [TOHSITHHA 3aKOHOB OJICKTPOCTATHUKH.
"1 HaGmoneHue u 00bsICHEHHE Ha OCHOBE OIBITOB SIBJICHUS 3JICKTPU3ALUH TeJ, AeUCTBUS SJIEKTPUUECKUX 3api/I0B, 3aKOHA COXPAHEHUS SJIEKTPUIECKOTO
3aps/1a B 3aMKHYTOM CHCTEME.
1 DxcrnepuMeHTallbHOEe OOHApYKEHHE HIIEKTPUUECKHX 3apsJI0B U OINpeJIeNIeHUE UX 3HaKa C TIOMOLIbIO 3JIEKTPOMETPA.
71 HWzydenme crocoba MpeACcTaBICHUS dIIEKTPUUYECKOTO TIOJISI ¢ TIOMOIIBIO JINHUH HAPSHYKEHHOCTH.
1 HaGmtogeHue KapTUHBI 3JIEKTPHUUECKOTO IMOJIS C MOMOILBIO TPUOOopa JUIs AEMOHCTPALIUHU CIIEKTPOB AJIEKTPUUYECKOTO TOJIS.
[1 VYMeHnue monbp30BaThCs SKCIICPUMCHTAJIIBHBIM METOAOM HCCICIOBAaHH, pEIIATh 3a/la4 HAa IPUMCHCHUEC 3aKOHA Ky.]'IOHa, BBIYUCIIATE MOYJIb
HaNpPsHKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS B JAHHOM TOUKe, paboTy CHJI 3JIEKTPUUECKOTO IM0JIs, OOBACHATH NPUHLIUI CYTIEPIO3ULIUH STEKTPUUECKUX MOJIEH.

Tema 7. Dnexrpudeckuii Tok. Cuna toka. Hanpsikenue.
IlinannpyemMsble pe3y/ibTaThbl 00y4eHMsI.
JInuHOCTHBIE pe3yNbTaThl O0YUEHUs JOKHBI OTPAXKAaTh:



(] PaBuUTHE I103HABATEIBHOIO UHTEPECA IIPU 3HAKOMCTBE C DJIEKTPUYECKUM TOKOM, BEIMYMHAMU, XapaKTEPU3YIOIIUMHU dJIEKTPUYECKUN TOK, EAUHULIAMH UX
U3MEPEHHUS, TEXHUUECKHM YCTPOUCTBOM TSl HAKOTUICHHS DJICKTPHUYESCKOTO 3apsijia - KOHICHCATOPOM.

'] ®opMHpOBaHUE IEHHOCTHOTO OTHOIIHHS K (PU3UKE U pe3yabTaTaM 00y4eHUs PU 00CYKICHUH XUMUYECKUX HCTOYHHKOB TOKA, TPUMEPOB MPAKTUIECKOTO
npUMeHEHHs QU3NUECKUX BETMUYHMH, XapaKTCPU3YIOIIUX JICKTPUUYCCKUH TOK.

MertanpeqMeTHBIMU pe3yabTaTaMyu 00y4€HUs SBISIOTCSA:

1 TIpuoOpeTeHue OrbiTa CAMOCTOSITEIbHOWPAOOTHI C Pa3IMYHBIMU UCTOYHUKAMU HH(OpMAIIUH (OITUCAHUE FIKCIIEPUMEHTAIBHBIX YCTAHOBOK, YTCHUE U aHAJIN3
AJIEKTPUUYECKUX CXEM, paboTa ¢ colepKaTeIbHBIMU CXeMaMi) W MH(POPMAITMOHHBIMU TEXHOJIOTHAMHU.

"1 OcBoeHue croco00B y4eOHbBIX ACHCTBUIN MPH KCIIOIb30BAHMH METO/Ia MTPSIMOTO U3MEPECHHUS CHUJIBI TOKA U AJIEKTPUIECKOTO HAMPSDKCHHUS C TOMAIIBIO
(bu3HUeCKUX MPUOOPOB.

[TpeaMeTHBIC pe3yabTaThl 00YYEHHSI BKIOYAIOT B CeOs:

[0 3HaHue ¥ NOHHMaHUE CMEICIIA (bI/I3I/I‘-IeCKI/IX BCJIMYMH: CHUJIBI TXKA, 3JICKTPUICCKOTO HAITPAKCHUA, BHCKTpH‘IeCKOﬁ EMKOCTH.

"1 OOBsACHEHHE ICKTPUUYECKOTO TOKA, KaK HAIPABJICHHOTO JABMKEHHSI AJICKTPHUECKUX 3aps/IOB, YCTPOHUCTBA U JICUCTBUS raJIbBAHUYECKOTO SJEMEHTA,
IUIOCKOT'O KOHJICHCATOPA.

"1 YMmeHue HaOIHOIaTh KPATKOBPEMEHHBIH JIEKTPIHECKHI TOK, COOUPATh M UCIIBITHIBATH YJICKTPUUECKYIO 1IEIh, pa3InyaTh yCIOBHBIC 0003HAUCHHSI
HCKOTOPBIX 3JICMCHTOB 3J'ICKTpI/I‘-IeCKOf/'I eI, UCII0Jb30BaTh UX IJIA I/I306pa)K€HI/I$I QJICKTPHUYCCKUX CXCM, UBMCPATH CUJTY TOKA C IIOMOIIBIO aMIICpMCTpa

U 9JIEKTPUYECKOTO HAMPSDKEHHUS C TOMOIIBIO BOJIBTMETPA HA PA3IMYHBIX YIaCTKaX JIEKTPUUIECKOM IEMH ¢ yYSTOM MOTPEITHOCTEH M3MEPEHHS, BEIYHUCIIATh
ANEKTPUYECKYIO0 EMKOCTh KOHJICHCATOpA.

Tema 8. CTpoenue atoma. Jj1eMeHThI KJIaCCHYeCKOH 3JIeKTPOHHOH TeOpHuH.
IInanupyemsle pe3yJibTaThbl 00y4eHHs.

JInuHOCTHBIE pe3ynbTaThl O0yYEHUS JOKHBI OTPaXaTh:
"1 Pa3BuTHe MO3HABaTEIBHOIO MHTEpECA MPH 3HAKOMCTBE ¢ omnbITaMu Pesepdopaa, cTpoennem atoma, SKCIIEpUMEHTOM 10 OOHAPYKEHUIO HHEPLUOHHOTO
ABWKCHUS DJICKTPOHOB B METAJIJIaX.
"1 ®opMHpOBaHUE IEGHHOCTHOI'O OTHOWIEHUS K (PU3MKE U pe3yiabTaTaM dY4YEHUs MPU U3yUEHUU SIBICHUS 3JEKTPUUECKOH TUCCOIMALINY, STIEMEHTOB
KJIACCHYECKOM AJIEKTPOHHON TEOPHH.
MertamnpeaMeTHBIMU pe3yibTaTaMHu 00yUeHHs! IBIISIOTCS:
[l Ilommmanue pa3HH‘IHﬁ MCKAY MOJOKCHUAMU KITACCUYECKOU SHCKTPOHHOﬁ TCOpPHUU U SMITUPUICCKMMHU MCTOAAMHU UCCICAOBAHA ITOCTOSAHHOT'O TOKA.
"] 3HaKOMCTBO C TEOPETHUECKUMH MOJIENISIMHU KJIACCUUECKOH 3JIE€KTPOHHON TEOPUH U pealbHBIMU 00bEeKTaMH (IKCIIEpUMEHTANIbHbBIE YCTAHOBKH 110
O0HapY>KEHHUIO CBOOOIHBIX HOCUTEIICH IIEKTPUYECKHX 3aps10B B METaIaX M UCCIEJOBAHHUIO CTPOEHHS aTOMOB C TOMOIIBIO 0 - YACTHIY).
1 TloxroToBka u MpoBeIEHHE JOMAIIHUX Ja00OPaTOPHBIX pabOT UCCIIEAOBATENBCKOTO U KOHCTPYKTOPCKOTo XapakTepa: «KoHcTpyupoBaHue «reaTpa
OyMaxHBIX GUTYPOK»», «HccraenoBaHe HIEKTPUUECKOTO TOKa B pacTBopax coiei». IIpeaMeTHble pe3ynbTaTel 00y4eHUs BKIIOYAIOT B CEOS:
"] 3HaHWe ¥ TOHUMaHHME CMBICIIA TIOHATHS 3JIEMEHTAPHOTO AIIEKTPUUYECKOT0 3aps/ia, OCHOBHBIX (PU3MUYECKUX BEIUYHMH, XapAKTEPU3YIOLIUX aTOM.
71 YMenue HaOMIOAAaTh U OOBSACHATH SIBICHHE 3JIEKTPOIMTHYECKOH JUCCOIMANNY, UCTIONB30BATh IUTAHETAPHYIO MOJIETb Il OOBSCHEH CTPOCHHUS aTOMa,
OOBSICHATH CYILIECTBOBAHUE JEKTPUUECKOTO TOKA B OHOPOIHOM METAJUIMYECKOM MPOBOJHHUKE HA OCHOBE KJIACCUYECKOM JIE€KTPOHHOM TEOPHH, HCCIENI0BaTh
HeﬁCTBHe OJICKTPHUYCCKOI'O I10JIA Ha TPOBOAHUKH U JUDJICKTPUKH.

9. JekTpUYeCKUi TOK B MeTas1ax. 3akoH OMa 1 y4acTKa 3J1eKTPUYeCKOil Lenmu.



I[InannpyemMble pe3yabTaThl 00y4eHHS.
JlngHOCTHBIE Pe3yNbTaThl 00YUCHUS JOJKHBI OTPAKATh:
'] Pa3BuTHE 1MO3HABATEIBHOIO UHTEPECA NP U3YUECHUH BJIEKTPUUECKOTIO TOKA B METAJLJIAX, PE3UCTOPOB— TEXHUYECKUX YCTPOMUCTB UCIIOIB3YEMBIX IS
pEeryJIMpOBaHus CUJIbI TOKA U HAIIPSIKEHUSI B AJIEKTPUUECKUX TEMIX, CYETYUKOB JIEKTPUUECKON SHEPTUM, YCTPOMUCTBA U ACHCTBUS IJIABKUX MPEIOXPAHUTEIICH.
1 ®opMHpOBaHKE IEHHOCTHOTO OTHOIIICHUS K (DU3HKE M pe3ylibTaTaM 00y4eHHS MPU 3HAKOMCTBE C IPUMEPaMH MMPAKTUIECKOTO UCIOIb30RHUS 3akoHa Oma
JUTSl yJacTKa AJIeKTPUIECKOM 1ienu U 3akoHa [[xoyist — Jlenna, ¢ MepaMu mpeIoCTOPOKHOCTH 1 ITpaBUIaMu 0€301IaCHOCTH MPHU paboTe ¢ OBITOBBIMU
3JIEKTPOHArpeBaTeIbHBIMU IPUOOPAMH.
MeranpeaMeTHbIMH pe3yabTaTaMi 00yUCHUS SBIISIOTCS:
"l TIpuoOpeTeHne ombITa CaMDCTOSTEIILHON pa0OThI ¢ Pa3IMYHBIMA UCTOYHUKAMU WH(OpMANUHU (OMMCaHUE SKCIIEPUMEHTAIBHBIX YCTAHOBOK, YTEHUE M aHATTN3
ANEKTPUIECKUX cXeM, TpadukoB, Tabauil) ¥ HHGOPMAIMOHHBIMU TEXHOJIOTUSMH.
1 ®opMHUpPOBAHHE YMCHHI BHIPA’KATh CBOM MBICIIH, BBICTYITUBAThH PA3IMIHBIC TOUKU3PEHHSI IPU OOCYXJACHUH PE3YIbTATOB BBIIOJHEHUS (YPOHTAITBHBIX
1abopaTopHBIX PabOT ¥ TBOPUYECKUX 3aJaHUN, BECTH JIUCKYCCHIO.
[IpeameTHbIC pe3yabTaThl 00yYEHHUS BKIIOYAIOT B CEOS:
'] 3HaHUe ¥ MOHUMAaHHUE CMBICTIA PU3NYECKUX BETUYHH: SJICKTPUUECKOE COIPOTUBICHUE OJTHOPOAHOTO METAJUTMUECKOT O TIPOBOIHUKA, YIETbHOE
3JIEKTPUYECKOE COIPOTUBJIEHUE BEIIECTBA.
[l VYmMeHue:
'] HccnenoBaTth 3aBUCUMOCTD JIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJIHUKA OT €ro JJIMHBI, IIOIIAAN AIEPEYHOr0 CEYEHUS U MaTepHraa, JJIEKTPUIECKYIO
LIETIb C [TOCJIEI0BATEIbHBIM COEIMHEHUEM MPOBOAHUKOB C TOMOILBIO BOJIbTMETPA U aMIIEPMETPA, INEKTPUUECKYIO LIEb C
NapajuieIbHbIM COCTMHEHUEM MMPOBOAHUKOB C TIOMOIIBIO aMIIEPMETPa, KOCBEHHO U3MEPATh padOTy U MOIIHOCTh AJIEKTPUUECKOTO TOKA.
"1 OOBSACHATH MPUPOAY AIEKTPUUECKOTO COMPOTHUBIICHUS TPOBOAHHUKA HA OCHOBE KJIACCUUECKOM 2IIEKTPOHHOM TeOpHH, TEIIOBOE JCHCTBHE TOKA HA OCHOBE
3aKOHA COXPAHEHHS YHEPIUHU.
"1 Pemath 3a1auu Ha UCIIONIb30BaHKE 3akoHa OMa JIJIs ydacTKa dJIeKTpHUecKol 1enu, 3akona J[koymnsa— JIeHia, BEIYUCIITh pabOTy M MOIIHOCTh
BJIEKTPUYECKOTO TOKA.
'] CpaBHHBaTh MOCIEIOBATEILHOE U NAPAIJIEIbHOE COEAMHEHUS TPOBOIHUKOB B JIEKTPUUECKOM LIETIH.

Tema 10. DilekTpryecknii TOK B ra3ax, BaKkyyme H IoJylpoBOJHHKAX
I[lnanunpyemMble pe3y/ibTaThbl 00y4eHHS.

JInuHOCTHBIE pe3yNbTaThl O0YUEHUs JOJKHBI OTPaXKaTh:
"1 Pa3BuTHE NO3HARMTEIBHOIO HHTEPECA MPU 3HAKOMCTBE C 3JIEKTPUUECKUM TOKOM B ra3ax, BaKyyMe U MOJIYIPOBOJIHUKAX, CAMOCTOSITEILHOCTH B
pUOOPETEeHU N HOBBIX 3HAHUHN U YMEHUI, MOTHBALIMU 00pa30BaTEIbHON AEATEILHOCTH YUaIlUXCsl IPH BBIMOJIHEHUH TBOPYECKHX 3a/1aHUI U TIPO
"l ®opMHpOBaHME IEHHCTHOTO OTHOLIEHHS K (U3UKE U pe3yabTaTaM 00y4eHHUs MPH 3HAKOMCTBE C BUJJAMU CAMOCTOSITEIILHOTO pa3psiaa U UX TEXHUYECKUM
MPUMEHEHHUSMH, TTOJIYIPOBOAHUKOBBIMU IPUOOPAMHU.
MeTtanpeaMeTHBIMU pe3ybTaTaMyu 00y4eHUs SBISIOTCA:
"] YMeHue cpaBHUBAaTh HOCUTEIH JIEKTPUUECKUX 33s110B B METAIUIMUECKUX POBOIHUKAX, [a3aX, BAKYyME U MOJIYIPOBOJIHUKAX.
| Pa3BuTue ymeHui npeoOpa3oBbIBaTh U NPUMEHATH HH(OPMALIMIO, TOJYYEHHYIO U3 Pa3HbIX HCTOUHUKOB, 3alIUINATh IPOEKT, OTCTAaUBaTh CBOE MHEHUE
BBICITYIIMBATh PA3IMYHbIE TOUKU 3PEHUS MPH 00CYKICHUN TPOEKTA.
[IpenMeTHbIe pe3ynbTaThl 00y4YEeHUS BKIIOYAIOT B CeOsl:



"] 3HaKOMCTBO C MOHATHEM YEIBHOTO JIEKTPUUECKOTO COMPOTUBICHUS OTYIPOBOJHUKOB, YCTPOHCTBOM H JIEMCTBUEM MOJIYIIPOBOAHUKOBBIX TPHOOPOB..
"1 YMeHue oOBACHATh MPOLECC BOSHUKHOBEHUS JIEKTPUUYECKOT0 TOKAB ra3ax U MOJIyIPOBOJAHUKAX, HAOIIOJaTh 3aBUCUMOCTb YJIEIBHOTO CONPOTHBIICHUS
IIOJIYIIPOBOJTHUKOB OT TEMIIEPATyphl U OT OCBELICHUS.

YueOHbIN MaTepuai B KaXKI0M IJ1aBe U3JI0KEH 10 €AMHON TEOPETHIECKON cXeMe:

QDu3uueckoe aenenue  mooeau uzuueckux 00veKkmos nonamus (puzuyeckue 6eIUYUHDBY)  3AKOHBL  C/1E0CHIBUA U3 HUX.

Lenu usyuenusa gusuxu:

Tl ¢opmupoBaHUE y yJaIIUXCs MPEACTABICHUN O (PU3MUECKON KapTUHE MUPA;

'] TOHMMaHHUE yYaIIMMUCS CYIIIHOCTH OCHOBHBIX HAYYHBIX MOHATHHA U 3aKOHOB (DM3MKH, B3aUMOCBSI3H MEX1y HUMH, YCITIOBUH UX

MIPUMEHUMOCTH;

] pa3BHUTHE UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs Ha OCHOBE (POPMUPOBAHUS CUCTEMbl HAyYHBIX 3HAHUN U

OIIBITA MMO3HABATEIHLHOM JICATCIEHOCTH.

Hocmuoicenue dannvix yenetl 00eCTIEUUBACTCS PEIICHHEM 00YJarOIIUXCs CIEAYIOMUX 3a/1ay:

'] 3HAaKOMCTBO C HAYYHBIM METOJIOM IMO3HAHUS U METO/IAMH MCCIICIOBAaHUS OOBEKTOB U SIBJICHUN TIPUPOJIBL;

'] YCBOEHHE 3HAHMIA O TEIJIOBBIX, ANMEKTPUUECKUX SBICHUSIX U GU3NYEEKHUX BETUUNHAX XapPAKTEPU3YIOUINX TH SIBICHUS;

Tl oBnaseHHEe OOIICHAYYHBIMU OHITHUSMH: IIPUPOJTHOE SIBJICHUE, SIMITMPUICCKH YCTAaHOBICHHBIN (hakT, mpoOiieMa, TUIoTe3a,

MO/I€J1b, TEOPETUUECKHUI BBIBOJI, PE3YJITAT SKCIEPUMEHTAIBHON TPOBEPKU;

Tl mpuoOpeTeHrne yMEeHUN HAOJI01aTh TMPOIHBIC SIBJICHUS U BBITIOJIHATH OMBITHI, TAOOPATOPHBIE pa0OTHI U AKCIIEPUMEHTAIHHBIC

HCCIICA0OBAHMS C TIOMOIIBI0 H3MEPHUTENBHBIX TPHOOPOB, MPUMEHSIEMBIX Ha MPAKTUKE;

MOHUMaHUE OTJIMYMN HAYYHBIX TAHHBIX OT HEITPOBEPEHHOU WHOOpMAIMH, IICHHOCTH HAYKH JIJISl YIOBJIETBOPEHHS OBITOBBIX U

KYJIbTYPHBIX TOTPeOHOCTEH YeToBeKa, sl NalbHeHIero HayqYHO-TEeXHHUECKOTo mporpecca.

Ilnanupyemsie pezyromamol 00yuyenus uzuxe 6 8 knacce.

[To oxoHuanuu uzyueHus Temol « Tennogvle aenenua» ydanuiicss HAYIUTCS:

'] pacro3HaBaTh U OOBIACHITH OCHOBHBIE CBOMCTBA TEIIOBIX SIBICHUI:

mudy3us 1 u3MeHeHHe 00bEMa Tell TP HarpeBaHUU (OXJIKIACHHUH ), OONbIAas COKUMAaeMOCTh Ta30B U Majlasi CKUMaeMOCTh JKUIKOCTEH U TBEPIBIX Te,
TEIJTIOBOE PABHOBECHE, PA3JIMYHBIE CIIOCOOBI TEIJIONEepeadyn, UCTIApEHNEe, KOHIEHCAlUs, TIJIaBJICHUE, KPUCTAIUTA3AITUS, KUTICHUE, BIAXKHOCTh BO3/1yXa,

"] OmHUCHIBATh CBOMCTBA T€N M TEIUIOBBIE SIBICHUS, UCIIONB3Ys (hU3MUECKHE BETMYHUHBI: TeMIIepaTypa U BHYTPEHHsI YHEPTHsl, KOTUYECTBO TIUIOTHI, yAeTbHasA
TETTIOEMKOCTh BEIIECTBA, yebHAs TEIJIOTA IUIABJICHUS U ITapoo0pa30BaHusl, yAelIbHas TEIUIOTa CTOPaHUs TOTUTHBA; KOA((UIIMEHT MOJIE3HOTO JEeHCTBUS
TEIJIOBOTO JABUTATElIsl, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa, CPEAHEE 3HAUEHUE KBaIpaTa CKOPOCTU MOJIEKYJI UJI€aIbHOTO T'a3a, CPEIHssI KHHETHYECKasi YHEPTUs
MOJIEKYJI UieabHOTO Ta3a. [Ipu onrucanuu mpaBUIILHO TPAKTOBATh (PU3HMUECKUN CMBICI UCIIONB3YEMBIX BeTMUUH. MIX 0003HAYCHNS M €IMHHIIBI N3MEPESHUSI B
CH, naxoautb HopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEINYMHAMH,

'] aHANMM3WPOBATh TETUIOBHIE SIBJICHUS U MIPOIIECCHI, UCTIONIb3YsI (PU3MUECKHUE 3aKOHBI: Ta30BbIC 3aKOHHKI , IEPBHIN 3aKH TEPMOJIMHAMHUKN; OTIHYATH CIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA OT €r0 MaTeMaTHIECKOH 3aIiCH;

] pemiaTh 3a1auu, UCTIOJIB3Yys (POPMYIIBI, CBA3BIBAIONINE YKA3aHHBIC (DU3NUECKHE BETUYUHBI, U (PU3NIECKUE 3aKOHBI,

"1 popmMynaHpoBaTH OCHOBHBIC MTPU3HAKU (PU3HUECKUX MOJENEH, HCTIONb3yeMbK B MOJIEKYIISIPHOUN (U3MKe U TEPMOJAUHAMUKE: PABHOBECHOE COCTOSTHUE
cucteMbl. Mosienu CTpoeHHsI ra30B, )KUIKOCTEH U TBEPJIbIX TEJ, MOJIENb TAPOBON TYpOUHBI.




Yuawuiica nonyuum 6o3mooicnocmo Hayuumoca:

| MCHOJB30BATH 3HAHMS O TEIUIOBBIX SBJICHUSX B IOBCEHEBHOM KU3HU AJIs 0O&edeHus] 0€30MacHOCTH NP 00pallleH!H ¢ IPUOOPaMU U TEXHUYECKUMU
ycTpoicTBaMH (MEH3YPKH, TEPMOMETPHI, MAHOMETPBI. KaJJOPUMETPBI U P), Uil COXPAHEHHS 3/I0POBbS U COOIIOJICHUS HOPM SKOJIOTUYECKOTO ITOBEICHUS B
OKpY>Kalolleu cpere;

"] TpUBOAMUTH MPUMEPHI FKOJIOTHIECKUX MOCIEICTBHIA pabOThI JBUTATENICH BHYTPEHHETO CTrOPaHUsl, TEIUIOBBIX U

TMJIPORJIEKTPOCTAHIUH, MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUN O TEIJIOBBIX SIBJICHUSIX;

"] TOHMMAaTh rPAHUIIBI TIPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, BCEOOINI XapakTep (yHIaMEHTAIbHbBIX (PU3NUECKUX 3aKOHOB( 3aKOH COXPAHEHHS SHEPTHH B
TEIUIOBBIX MTPOLECCAaX) U OIPAaHUUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB (Ta30BbIE 3aKOHBI);

"1 mpuémam noucka u GopMYITHPOBKH OKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BHIBOJOB HA OCHOBE SMIUPUYECKUX YCTAHOBICHHBK (DAKTOB;

| HaxoIUTb aJCKBaTHYIO MPEAJOKEHHOM 3a/1aue GU3NIECKYI0 MOJENb, Pa3peliaTh Ipo0IeMy Ha OCHOBE UMEIOIINXCSI 3HAHUH O TEIUIOBBIX SIBICHUSX C
MCIOJIb30BAHUEM MAaTEMAaTUYECKOTO arapara U OIEHUBATh PEATbHOCTh NOJTYYEHHOTO 3HaYeHUs (PU3NYECKOM BETMUMHBI C YUETOM HOTPEIIHOCT e N3MEPEHUSI.
Ilo oxkOHYaHUM U3YYEHUS TEMBI «DNeKMpPUUecKue A6AeHUA» yJallluics HayYuTCs:

] pacrno3HaBaTh U OOBACHATH OCHOBHBIE CBOMCTBA 3JIEKTPUUECKUX SIBJICHUM: 3JIEKTpU3aLHs TEJ, B3aUMOJICHCTBUE 3JIEKTPUUECKUX 3apsi10B, HarpeBaHUE
IIPOBOJIHUKA C TOKOM;

| OnuChIBATh CBOMCIBA TEJ U DJIEKTPUYECKHUE SIBJICHUS, UCIIONIb3Ys (PU3HMUECKHUE BEIUUMHBI: SJIEKTPUUECKUN 3apsij, HAPSHKEHHOCTD 3JIEKTPUUYECKOTO MO,
paboTa CrJ1 OJTHOPOAHOI'O IEKTPUUECKOTO I10JIs, SJEKTpUIecKas EMKOCTh, CHJIA JIEKTPUUYECKOTO TOKA, JIEKTPUYECKOE HAIIPSKEHHUE, DIIEKTPUIECKOe
COIIPOTHBIICHHE, yETFHOE COMTPOTHBIIEHNE BEIIECTBA, MOIIHOCTh TOKA. [Ipy onMcanuy MpaBUiIbHO TPAKTOBATh (PU3UIECKHUI CMBICIT UCTIOJIb3YEMBIX BEJIINYHH.
Nx o6o3HaueHus u eauHulbl usmepenus B CH, HaxoauTb GopMyIibl, CBSI3bIBAOLINE JaHHYIO (PU3MUECKYIO BEIMUMHY C IPYTMMHU BEJIIMYMHAMU;

| aHaJIU3UPOBATH IEKTPUUYECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3Ys (PU3MUECKHUE 3aKOHBI: 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsiaa, 3a&oH KynoHa, 3aKoH
Owma ju1s yyacTka nenw, 3akoH Jlxoyns - JIeHna; oTianyaTh coBecHY0 (POpMYIHMPOBKY 3aKOHA OTEr0 MaTeMaTUYECKOM 3anucy;

] pemiarh 3aJla4M, UCHOJB3YS (OPMYJIbI, CBSI3bIBAIOIINE YKA3aHHbIE (PU3NUECKHE BETUUMHBI, U (PU3MUECKHUE 3aKOHBI;

"1 ¢dopMynrpoBaTh OCHOBHBIE MPU3HAKU (PU3HMUECKUX MOJIENIEH, HCIIOIb3YyEMBIX B 3JIEKTPOIMHAMUKE: TOUSUHBIN HETIOABUKHBIN 3aps, TMHUU HAPDKEHHOCTH
ANEKTPUYECKOTO TI0JIsI, SIEKTPOHHBIN Ta3.

Yuawuiicsa nonyuum 603modicHocmes Hayuumvca.

"] HCTIONb30BaTh 3HAHUSI 00 ANEKTPUUYECKUX SIBICHUSAX, B ITOBCEIHEBHOM JKU3HU JUIsl oOecrieueHus: 0e30MacHOCTH IpU 00pallleHuy ¢ mpudopami u
TEXHUYECKMMHU YCTPOHCTBaMU (KOHJIEHCATOPBI, aMIIEPMETPBI, BOJIBTMETPHI, CYETUYUKH FINEKTPHUUECKON SHEPIUN)

JUISL COXPaHEHUsI 3710POBbsI U COOTIOZICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKPYKAIOILIEH cpefie;

"] IpUBOAMUTH MPUMEPHl MPAKTUUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUN 00 IEKTPUUECKUX SBICHUSAX;

'] TOHUMAaTh IPaHMIIBI IPUMEHUMOCTH (PUHMUECKUX 3aKOHOB, BCEOOIHI XapakTep (pyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsizia, 3aKoH KyloHa) 1 orpaHu4eHHOCTh MCTIOJIb30BAaHMsI YACTHBIX 3aKOHOB (3akoH OMa a5 yyacTka 1end, 3akoH Jlxoyns - Jlenna);

"] nmpuémam nocTpoeHus: GU3NYECKIX MoJiesel, moucka U GOpPMyYIUPOBKHU AOKA3aTENbCTB BbIIBUHYTHIX TUIIOTE3 U TEOPETUUYECKUX BBIBOJIOB HA OCHOBE
HMIIUPUYECKUX YCTAaHOBJICHHBIX (PaKTOB;

] HaxoIUTh aJIEKBaTHYIO MPEAJI0KEHHOM 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh MpodieMy Ha OCHOBE UMEIOIUXCS 3HAHUM 00 IEKTPUECKUX SIBJICHUSX C
UCIOJIb30BAHUEM MAaTEMAaTUYECKOTO alapara U OLEHUBATh PEaIbHOCTh MOJYYEHHOTO 3HaUCHHsI (PU3NYECKON BETMUHUHBI C Y4ETOM MOTPELIHOCTEH U3MEPEHHUS.

Cucmema ouenku
OueHKAa 0TBETOB VYAIIMXCH




OneHka «5» CTaBUTbCA B TOM CIllyyae, €CIIM Yy4Yalluiics IMOKa3blBa€T BEPHOE IMOHMMaHUE (PU3MUYECKOW CYIIHOCTH pPAacCMaTpUBAeMbIX SIBJICHUN H
3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, a TaK K€ MPaBUIIbHOE OoIpeaenacHre GU3NUECKUX BEJIUYMH, UX €IUHUI] U CIOCOO0B U3MEPEHHUS: MPAaBUIBHO BBIITOJIHSET
YEepPTEIKHU, CXEMBI M TPaQHKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY, CONIPOBOXKIAET paccka3d COOCTBEHHBIMH IPUMEPAaMH, YMEET IPUMEHSTh 3HAHUS B HOBOM
CUTYalluu TP BBINOJHEHUH MPAKTUYECKUX 3aJaHUil; MOKET YCTAaHOBUTH CBSI3b MEXKIY M3y4yaeMbIM M paHee M3y4YEeHHBIM MaTepHalIOM IO Kypcy (puisuku, a
TaKXe ¢ MaTepuajIoM, YCBOCHHBIM IIPU U3yYSHHUH APYTHX IPEAMETOB.
OneHka «4» CTaBUTHCS, €CJIM OTBET YUCHHUKA yJIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM HA OLEHKY 5, HO JIaH 0€3 HUCIOJIb30BaHUS COOCTBEHHOIO IJIaHa, HOBBIX
npUMepoB, 0e3 MPUMEHEHHUs 3HAHW B HOBOWM CUTyaIlMH, 6e3 HCIIONb30BaHUS CBs3€d C paHee M3YyYCHHBIM MaTEepHaJOM W MaTepHAIOM, YCBOSHHBIM IpHU
W3YYEHUHU JIp. IPEIMETOB: €CJIM YYallUiics JOMyCTU OJHY OIIHUOKY MM He OoJiee IBYX HEI0UETOB U MOKET UX UCIPABUTh CAMOCTOATEIBLHO U C HEOOIBIION
MIOMOIIBIO YUUTEIS.
Onenka «3» CTaBUTHCS, €CJIM y4YallMiicsl MPaBWIbHO MOHUMAET (DU3MUECKYIO CYIIHOCTh PAacCMaTpPUBAEMbIX SIBIIEHUN U 3aKOHOMEPHOCTEW, HO B OTBETE
UMEIOTCS OT/EIbHBIE MPOOENbl B YCBOCHHH BOIPOCOB Kypca (DM3HMKH, HE MPEMATCTBYIOMIME JalbHEHIIEMY YCBOGHHIO BOMPOCOB IMPOTPAMMHOTO MaTepHuala:
yMEeT MPUMEHSTH IOJyYCHHbIE 3HAHUS TMPH PELICHUH MPOCTHIX 3aJad C HCIOJIb30BAHMEM TOTOBBIX (OpPMYJ, HO 3aTpyAHsETCS MpPU PEHICHUH 3ajad,
TpeOyIONIMX MPeoOpa30BaHUs HEKOTOPHIX (DOPMYII, TOIMYCTHII He Oojiee OaHOU IpyOoii OMMMOKY U IBYX HEIOUETOB, HE 0oJiee OJTHOM TPy0oii U OHON HErpyOOi
omuOKu, He 6oree 2-3 HerpyObIX OmUOO0K, OAHON HETpyOoil OIMOKH U TPEX HETOUETOB; NJOMYCTUI 4-5 HEAOUYETOB.
OneHka «2» CTaBUTCA, €CIHM YYAIIUKCS HE OBJIA/Ie] OCHOBHBIMU 3HAHUSMHU M YMEHUSIMH B COOTBETCTBUHU C TPEOOBAHUSMH MPOrPaMMBI M JOMYCTHI OOJIbIIe
OIMOOK U HEAOYETOB YeM HEOOXOAUMO JIJISl OLIEHKH «3».
OueHKa KOHTPOJLHBIX PadoT
OneHka «5» craBUTCA 32 pabOTy, BBINOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HEAOYETOB.
OueHka «4» cTaBUTCS 3a pabOTY BBINOJIHEHHYIO [TOJIHOCTBIO, HO IIPU HAJIMYUU B HEW He OoJiee 0JJHOM rpyOoi U 0/1HOM HerpyOoil OmKUOKU U OJHOTO HEA0UETA,
He OoJiee TPEX HEeOUETOB.
OueHka «3» CTaBUTCS, €CJIM YUEHUK MPABUIBHO BBIIIOJHWI HE MeHee 2/3 Bcell padoThl WK JOMYCTHII He OoJiee 0JHOM rpy0oi omMOKH U.JBYX HEJOUYETOB, HE
Oonee oaHOI rpyOOH OMMOKM M OJHOW HerpyOoi ommuOku, He Ooyiee Tpex HerpyObIX OmMOOK, OAHOM HerpyOoil omuOKM M TpeXx HeAo4ETOB, IpH
Hanuyuu 4 - 5 HeTouETOB.
OmneHka «2» CTaBUTCS, €CIIU YUCIIO OINOOK U HEJJOYETOB MPEBBICKIIO HOPMY ISl OLIEHKHU 3 WIJIM IPAaBUIIBHO BBIIIOJIHEHO MeHee 2/3 Bcell paboThI.
OuneHka J1a00paTOPHbIX PadoT
Ounenka «5» CTaBUTCS, €CIM YYallMiCs BBIMOJHAET pabOTy B MOJHOM 0O0beMe C COOII0AEHHEM HEOOXOIUMOM MOCIEeI0BATEIbHOCTH MPOBEIECHUS OIBITOB U
U3MEpPEHU; CaMOCTOSATENbHO M PaIlOHATBHO MOHTUPYET HE0OX0IMMOe 00OpYAOBAHUE; BCE ONBITHI MPOBOJUT B YCIOBHUSAX U peXUMax, 0Oecreyu Baroux
MOJTy4eHHEe NPaBUIbHBIX PE3YyJIbTaTOB U BHIBOJOB; cOOIIOAaeT TpeOOBaHMs MpaBMil OE30MACHOCTH TPYJAa; B OTYETE MPABHJIBHO U aKKypaTHO BBIIIOJHSET BCe
3aICH, TaOJHIIBI, PUCYHKH, YEPTEKH, TPpadUKH, BHIYUCICHHUS; TIPABUIHHO BBITIOIHSIET aHAJIHM3 IIOTPEITHOCTEH.
Ouenka «4» CTaBUTCS, €CIIM BBIIOJHEHB! TPEOOBAaHUS K OLIEHKE «5» , HO OBIJIO JIOMYILEHO JIBa - TPH HeloueTa, He 0oJiee 0JJHOW HerpyOol OMIMOKU U OJHOTO
HEJ0Y€ETa.
Ounenka «3» craBuUTCs, eciaM padoTa BBHINOJIHEHA HE TMOJHOCTBIO, HO OOBEM BBHINOJIHEHHONM YacTH TaKOB, IO3BOJSIET IOJYYUTh IpPaBHIIbHBIC
pe3yabTaThl ¥ BBIBOJBI: €CITH B XOJI€ MIPOBEICHHS OTIBITa U M3MEPEHHI OBUTH JIOTYIIEHBI OITHOKH.
Ounenka «2» CTaBUTCsS, e€cld paboTa BHIIOJIHEHA HE IIOJHOCTBIO M OOBEM BBHINOJIHEHHOW 4yacTh paboThl HE MO3BOJSET CJHENaTh MPABUIbHBIX
BBIBOJIOB: €CIIM OIBITHI, U3MEPEHUS, BRIYMCIICHUS, HAOIOICHHS TTPON3BOIMIIACH HETIPABIIIHHO.
Bo ecex cnyuasx oyenka cnudcaemcs, eciu y4eHuK He coonio0an mpeooganus npasui 6e30nachocmu mpyod.
Ilepeueny ouiudok:




I'pyovie omuoxu

1. He3nanwue omnpeneneHnii OCHOBHBIX MOHSATHH, 3aKOHOB, TTPaBUJI, MOJ0KEHUN TEOPUH, (OPMYIT, OOIIETPUHSITHIX CUMBOJIOB, 0003HAUYCHHS (PU3HMUECKHUX
BEJIMYMH, CIMHUILY H3MEPEHUSI.

2. Heymenue BbIIENIATh B OTBETE IVIABHOE.

3. Heymenue mpuMeHSTh 3HAHUS IS PEIICHUS 337249 U O0BSICHEHHS (PHU3UYECKHX SBICHHI; HETIPABUIBHO CPOPMYITUPOBAHHBIC BOIIPOCHI, 3aTaHUS UITH
HEBepHbIE OOBSICHEHHS X0/1a UX PEIICHHUs, He3HAHUE IPUEMOB PEIICHU 3a/1a4, aHAJOTMYHBIX PaHee PEeLIEHHBIM B KJIACCe; OUIMOKH, TOKa3bIBAOIIN €
HETpPaBUIbHOE MOHUMAaHKE yCIOBUS 33a4l UM HEMPABUIHHOE UCTOJIKOBAHUE PEIICHUS.

4. Hey™meHue 4uTaTh U CTPOUTH IpaUKHU U MPUHIIMITHATIBHBIE CXEMbI

Heymenne moaroToBUTh K paboTe yCTaHOBKY MIIM J1abopaTopHoe 000pyI0BaHKE, POBECTH OMBIT, HEOOXOAUMBIEC PACUETHI MIIH UCTIOIb30BATh
MOJIy4YEeHHbIE JaHHBIE AJIs BHIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K J1a0OPaTOpPHOMY 000PYIOBAHHIO U U3MEPUTEIBHBIM IPUOOpaM.

7. HeymeHnue onpenenuTb MOKa3aHUs U3MEPUTEIBHOTO pudopa.

8. Hapymenue TpeGoBaHuii mpaBmil 6€30MaCHOTO TPY/AA MPU BHIIOJIHEHUH SKCIICPUMEHTA.

Hezpyouvie ouiuoku

1. Herounoctu ¢popMyIHPOBOK, ONIPEACIICHIH, 3aKOHOB, TEOPUH, BRI3BaHHBIX HEMIOJHOTONH OTBETa OCHOBHBIX ITPU3HAKOB OIIPENIEIIIEMOTO TOHATHSI.
OmmOku, BEI3BaHHBIE HECOOIOICHIUEM YCIIOBUI TIPOBEICHHS ONBITA WM U3MEPEHUH.

2. OmuOKY B yCIOBHBIX 0003HAYEHUSX HA IPUHIUITUAIBHBIX CXeMaX, HCTOYHOCTH YEPTEIKEH, rpaikoB, CXEM.

3. Ilpomyck Wiy HETOYHOE HAMKMCAHWE HAUMEHOBAHUN €AMHUIL (DU3HUUECKUX BEIUYHH.

4. HepanuoHanbHbIM BEIOOP X0/1a PELLICHUS.

Heoouemui

1. HepanmoHanbHBIC 3aITMCH TIPY BBIYUCICHHSIX, HEPAITHOHATBHBIC IPUEMBI BRIYUCIICHUH, peoOpa30BaHMi U PEeIICHUS 3a/1ad.

2. Apudmerndeckue omrOKH B BBIYUCICHUSIX, €CIIH 3TH OIIHOKH rpy00 HE HCKAXKAIOT PEAIbHOCTH MOJIYYEHHOTO pe3yiIbTara.

3. OTtaenbHBIE MOTPENTHOCTH B (DOPMYITHUPOBKE BOIIPOCA UITH OTBETA.

4. HeOpexxHOe BBINIOJHEHUE 3aIlUCel, UepTexkel, cxem, rpauKoB.

5. Opdorpaduueckne v MyHKTYaIIMOHHBIE OITHOKH.

o

Pe3yarvmamul 0oceoenusn Kypca (I)u3ul<u

Juunocmnvle pesynvmanboi:

- (hopMupoBaHKE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yJaluxcs;

- yOeX/IeHHOCTh B BO3MOYKHOCTHU MO3HAHUS MPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOI'O HCIOJIb30BaHUS JOCTHKEHUM HAyKH M TEXHOJOTHM AJi JaidbHeHWIIero
Pa3BUTHS YEIOBEUECKOTI0 O0IIECTBA, YBaKEHHE K TBOPLIAM HAayKH, OTHOILIEHHE K (DU3MKE KaK K AJIIEMEHTY 00IIe4eI0OBEeYECKON KYIbTYpHI;

- CaMOCTOSTEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUHN U MPAKTUYECKUX YMEHHI;

- MOTHBAIUS 00pa30BaTEIbHOM J1eATENLHOCTH IIKOJFHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO MO/IX0/1a;

- (popmMHpoBaHUE IEHHOCTHBIX OTHOLIEHHUM KAPYT APYTY, YUUTENI0, aBTOPaM OTKPBITUN U U300pETeHUH, pe3ynbTataM 00yueHusl.

Memanpeomemubvle pe3yibmamol:




- OBJIaJACHUC HaBBIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I$I HOBBIX 3H3.HI/II>1, OopraHu3anuvun Y‘-IG6H0ﬁ ACATCIIbHOCTH, ITOCTaAHOBKH ueneﬁ, IJIaHUPOBAH U4,
CaMOKOHTPOJISI ¥ OLICHKHU PE3YJIbTATOB CBOEH JEATEIbHOCTH, YMEHHUSIMH IIPEIBUIETh BO3MOKHBIE PE3YJIbTAThl CBOMX JIEHCTBHIA;

- IOHUMaHUuC pa3m/1tn/n71 MCKAY UCXOJHBIMHA q)aKTaMI/I U THUIIOTC3aMU JJIAd UX O6’b5ICHeHI/I$I, TCOPCTUUCCKMMU MOACIIAIMU U PCAJIbHBIMHA O6’beKTaMI/I, OBJIaJICHUC
YHHUBEpPCAJIbHBIMA Y4E€OHBIMU ACHCTBUSIMH Ha MpHUMeEpax TUIOTe3 Al OOBSICHEHHsS] M3BECTHBIX (PAKTOB M SKCIEPUMEHTAIHHOW MPOBEPKHU BBIABHUTAEMBIX
TUIOTE3; pa3pabOTKU TEOPETUUECKUX MOJICNICH TIPOIIECCOB WIIH SIBIICHUI;

- IpUOOPETEHHE OIbITa CAMOCTOATEIHLHOTO TIOUCKA, aHaIN3a U 0TOOpa MH(POPMAIUH C UCIIOJIb30BAHUEM Pa3IMYHbIX HCTOYHHUKOB M HOBBIX MH(OPMALIMOHHBIX
TEXHOJIOTHH IJId pCIICHUA IMOCTABJICHHBIX 3a1a4;

- popMUpOBaHUE YMEHHI BOCIIPUHUMATD, IepepadaThiBaTh U MPEABABIATH HH()OPMALIMIO B CIOBECHOH, 00pa3HON, CUMBOJIMYECKOM (opMax, aHaTU3UPOBATh U
Hepepa6aTBIBaTL ITOJIYYCHHYIO I/IH(l)OpMaL[I/IIO B COOTBCTCTBHU C IIOCTABJICHHBIMH 3aJadaMH, BBIACIATH OCHOBHOC COACPIKAHUC IMPOYUTAHHOI'O TCKCTA,
HaxOJIUTh B HEM OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHI U U3J1ararh €ro;

- pa3BUTHC MOHOJIOTHYECKON M I[I/IaJIOFI/I‘ICCKOﬁ peun , YMCHHA BbIPpAXKATH CBOM MBICIU U CHOCOGHOCTI/I BBICITYIIIMBATDb CO6€C€I[HI/IKa, IIOHUMAThb €TI0 TOYKY
3peHUs], IPU3HABATh IPABO JPYroro 4ejJ0BEKa HA UHOE MHEHUE;

- OCBOCHHUC IIPUCMOB I[CflCTBPIfI B HCCTAHAAPTHBIX CUTyalluAX, OBJIAACHHUC S3BPUCTUYCCKUMH MCTOAaMU PCIICHUA HpO6H€M;

- popmupoBaHue yMeHU pabOTaTh B IPYIIIE C BHITOJIHEHUEM PA3IUYHBIX COLUANBHBIX POJICH, MPEICTABISITh U OTCTAUBATh CBOU B3IJISIIBI M YOSIKIEHUS, BECTH
JICKYCCHIO

Ilpeomemmnuvle pesyromamoi:

- 3HAHUS O IPUPOJE BaXKHEHIINX (PU3NYECKUX SBICHUN OKPYXKAIOLIEro MUPA M OHUMaHHUE CMbIca (PU3MYECKHX 3aKOHOB, PACKPBIBAIOIIMX CBA3b U3Y4EHHBIX
SIBIICHHI,

- YMEHHs I0JIb30BaThCsd METOAAMU HAYYHOTO MCCJIENOBAHUS SIBICHUH HPUPOABI, NMPOBOAUTH HAONIOJEHMS, IJIAHUPOBATh M BBINOJHATH IKCIEPUMEHTHI,
o0OpalaThIBaTh pe3ysbTaThl U3MEPEHUN, TPEICTABISTh PE3YJIbTaThl U3MEPEHUN C TOMOIIbIO TaOIUI], TPaPUKOB U GOpMYJI, OOHAPYKUBATh 3aBUCUMOCTH MEXY
(GU3NYECKUMU SBIECHUSAMH, OOBSICHATH MOJTY4YEHHBIE PE3yJIbTAThl U JIeNIaTh BHIBOJIbI, OLIEHUBATH I'PAHMIIbI TOTPELTHOCTEH Pe3yIbTaTOB U3MEPEHUH;

- YMEHHS IPUMEHSATh TEOPETUYECKNE 3HAHUS 10 (pU3MKe Ha MPAKTUKE, pelaTh GU3NYECKUE 3aa4u Ha IPUMEHEHHE MTOJIyY€HHbIX 3HAHUM;

- YMeHHUs ¥ HaBbIKM MIPUMEHSATH MOJy4eHHbIE 3HaHUS JUIsl OOBSICHEHUS! IPUHLMIIOB JEHCTBUS BaKHEHIINX TEXHUUECKUX YCTPOMCTB, peIIeHUs] MPaKTHUECKUX
3aJ1a4 MOBCEAHEBHOM KU3HU, PAllMOHAIBLHOTO MIPUPOIONOIB30BaHUs U OXPaHbl OKPY’KAIOLIEH cpeabl;

- (hopMHUpOBaHHE YOEKIECHUS B 3aKOHOMEPHOH CBS3M M MMO3HABAEMOCTH SIBICHUM MPUPObI, B OObEKTUBHOCTH HAYYHOI'O 3HAHMUS, BHICOKOI LIEHHOCTH HAyKH B
Pa3BUTUHU MaTEPUAIIBHON U JYXOBHOM KYJIBTYPBI JIOJIEH;

- pa3BUTHE TEOPETHUYECKOI'O MBIIIJICHUS] Ha OCHOBE ()OPMHUPOBAHUS YCTAHABIMBATH (aKThl, pa3nyaTh MPUUYUHBI U CIEACTBUS, CTPOUTh MOJAEIH U BBIIBUraTh
TUIOTE3b], BBIBOAUTDH U3 SKCIIEPUMEHTAIBHBIX (PaKTOB M TEOPETUUECKUX MOJIeel (pU3nuecKre 3aKOHBI;

- KOMMYHMKaTHUBHBIE YMEHHs JOKJIAJbIBaTh O PE3yJbTaTaXx CBOETO HCCIEIOBAaHUS, y4acTBOBAaTh B JMCKYCCHHM, KpPaTKO M TOYHO OTBEYAaTh HAa BOIPOCHI,
MCIOJIb30BaTh CIIPABOYHYIO JIUTEPATypy U APyTrue UCTOUYHUKU MHPOpMAIUK.




KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE YPOKOB ®UN3UKU
8 KJIACCE.

XapaKTepHCTmca OCHOBHBIX BUA0B N€ATECJIbHOCTH

Ne ni/m Hara Tema ypoka o0yyaromerocst I[::;T:::e
(Ha ypoBHe yueOHBIX JeilcTBHIi)
1. T'azoBble 3ak0Hbl. BHyTpennss 3ueprus. [lepBblii 3akoH TepMoguHaMuku. TennoBbie MammHubl 21 yac
1 1 1209 TepMoauHamMuyeckasi paBHOBECHasI CUCTEMA. [To3HaKOMUTBCS C MPOCTEUIIUMH TepMOAMHAMHUYecKumu | § 1 Bomnp
TemneparypHas mkana Lenscus cucrteMaMu (HarpuMmep, ra3 B 3aKpbITOM COCYJIE) U U3y4aTh UX OCBI
C TIOMOIIIBIO TEPMOMETpa. 1,3,5;
HabGmronate siBlIeHHME mepexoja TepMOJUHAMHUYECKON yop.
CHUCTEMBI U3 OJIHOT'O COCTOSIHUS B IPYIOE€. 3-5
2 2 |6.09 JI/P Ne 1 CpaBHUBaTh TEPMOJMHAMUYCCKUE CHCTEMBI 10 WX | ¢187
«HaOmromenne  pacmiMpeHdss — BO3IyXa  MpH | IapaMeTpam: TeMIepaType, JaBIEeHHI0, 00bEMY, Macce.
HarpeBaHNN VYcraHaBnuBaTh pPaBHOBECHBIM IIPOLECC C  I[TOMOIIBIO
3 3 19.09 N3orepmuueckuii npomnecc. 3akoH boins — U3MEPUTENBHBIX ~ NPUOOPOB  (TEpMOMETPa,  MaHOMETpa, | § 2 Bormp
Mapuotra O6apomeTtpa). OCBI
HabGmronaTte mpu HarpeBaHWM pacUIMpeHHe: BO3JAyXa B 1,35
4 4 13.09 I/I3063pHI,H71 mpolecc KoJ0e, PTYyTH B MEIUIMHCKOM TEPMOMETpE, CIHUpTa B §3 Bomp
71a00paTOPHOM TEPMOMETPE. OCBI
WU3mepsaTe  Temmeparypy TEPMOMETPOM C  Y4ETOM 1,3,5,
a0COIOTHON U OTHOCUTENHHOM MOTPEIIHOCTEH U3MEPEHUSI. 7
Habmonate wu3omnporecchl  ((pUKCHpOBaTH U3MEHEHHUE yIp.
MapaMeTpoB TEPMOJUHAMUYECKONH CUCTEMBI). 1,3
5 5 16.09 H3OXOpHBII>i rporuece AHaJ'II/ISI/IPOBaTB Fpa(l)I/IKI/I HU301poueCCoOB. § 4 Bonp
CpaBHuBaTh Temmeparypsl mno Imkaie Llenbcus wu OCBI
TEPMOIMHAMUYECKOM IKarne. DKCIEepUMEHTATBHO 1,3,5:
MCCJIE0BAaTh 3aBUCUMOCTHU: JIaBJICHUS ra3a JaHHON MaccChl OT yrIp.
00BbEMa MpHU TTOCTOSTHHOW Temreparype, 00bEMa ra3za JaHHOM 12,4
6 6 |20.09 TepMoanHaMuyeckas MKana TeMIeparyp Maccel  OT  TEMICPATYpPhl MIpH  MOCTOSIHHOM  NABJICHUH, | § 5 Bomp
JaBJIEHWs Ta3a JaHHOM MacChl OT TeMIepaTypsl Mpu OCEI
MOCTOSTHHOM 00BEME. 1,3,5;
Pemate 3amaun Ha Ta30BbIC 3aKOHHI. SKC.
Habmonate HU3MEHEHUE BHYTpEHHEMN SHEPTrUu HCCIL.
7 7 123.09 JI/P Ne 2 TEPMOJAMHAMHYECKOH CHCTEMBI IIPH COBEPIICHHU DPAOOTHI | ]88




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi HAomammee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
«HMccrnenoBanue 3aBUCHMOCTH JaBJICHUS Ta3a BHCIIHUMH CHJIAaMH, TPOTHB BHEUIHUX CHJI, a TakkKe IpH
JTAHHOW MAaccChl OT 00bEMA TIPU MTOCTOSHHOM TerIonepeaaye.
TEeMIIepaType» Haxomute mo rpaduky wu3zobapHOoro mporecca (B
8 8 |27.09 Buyrpennsiss sHeprus. Pabora W u3MeHeHHe | KOOpauHaTax P — V) MexaHHuecKyro palory. §6 Bormp
BHYTPECHHEH 2HEpruu HaGmromate W pasnuyaTh  BUABI  TEIUIOOOMEHA OCBI
(Temonepenaun). 1,3,5;
DKCHEPUMEHTAIBHO  WCCJIENIOBAaTh.  TEIUIONPOBOIHOCTh u3
MEAW W CTalW, KOHBEKIMIO B JKHJKOCTSX, HW3IydeHUE C UCTOP
MTOMOIIBIO TEIUIONPUEMHHKA M1 MAaHOMETPA. 701
9 9 |30.09 KoaudecTBO TEIIOTHI.
10 10 | 4.10 Bunbl Teronepenaun §7 Bomp
Breraucisats KOJIMYECTBO TEILJIOTHI, YACTBHYIO OCBI
TEIUIOEMKOCTh  BEILIECTBA, YIENbHYIO TEIJIOTY CrOpaHHs 1-5;
pa3HbIX BUJOB TOIUIHBA. yIp.
NzmepsaTh YACIBHYIO TEIUIOEMKOCTD BEIIIECTBA. 2,46
11 11 | 7.10 Pacuér xonmyecTBa TEIIOTHI. OOcyxniarh  5KOJIOTHYECKHE TPOOIEMbI, CBA3aHHBIE C | § 8 Bomp
12 | 12 | 11.10 VnenpHas TEI0EMKOCTh BEIIECTBA YBEITHYCHHEM COZEPIKaHNUs YIICKHUCIIOro rasa B arMochepe. OCBI
[To3nakoMUTHCS ¢ ombITaMu J[PKOYIISI, JISKANTUMHU B OCHOBE 1,3,5;
MEPBOrO 3aKOHA TEPMOJMHAMHKHU. yrIp.
2,4,5
13 | 13 | 14.10 JI/P Ne 3 c190
«3mepeHne ynenbHON TEMIOEMKOCTH BEIIECTBAY
14 | 14 |18.10 OHeprus TOIJIMBA. YJelNbHas TEMJOTa CrOpaHus §9 Bomnp
TOILTMBA OCBI
1-5;
yrp.
2,4,6
15 | 15 | 21.10 ITepBblii 3aKOH TEPMOAMHAMUKHI § 10 | Bomp
OCBI
1,3,5;
. ynp.
W3y4yare TepBBIA 3aKOH TEPMOIAMHAMHKH — 3aKOH 246




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi Homaumee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
16 | 16 | 25.10 Pemenue 3amay Ha MCMOJIB30BaHUE TEPBOTO | COXPAHEHUS SHEPTUH B TEILIOBBIX MPOIIECcCax.
3aKOHA TEPMOIMHAMHUKH. [IpumeHsiTh ~ TEpBBIA ~ 3aKOH  TEPMOJUHAMHKH K
17 | 17 | 28.10 [TopiiHeBbIe ABUTATENM BHYTPEHHETO CTOPAHMS HU30TEPMUYECKOMY, H300apHOMY U U30XOPHOMY IPOIIECCaM. § 12 | Bomp
Pemarp 3amaum Ha WCHOJIB30BaHHE TIEPBOTO 3aKOHA OCBI
TEPMOIUHAMMKH. 1,3,5;
OnpenensiTh OCHOBHBIE 4YaCTH TEIUIOBOTO JIBUTATEIs TEOp.
(HarpeBaresb, X0JI0IUIBLHUK, pabouee Teo). HCCII.
18 | 18 |1.11 [TapoBas TypOuna. KII/] TerIoBbIX qBUraTenei OOBACHATL IO CXEME YCTPOWCTBO M JEHCTBUE TEIIOBOro | § 13 | Bomp
JIBUTATETIS. OCBI
Habnrogate neficTBHE YETBHIPEXTAKTHOTO TOPIIHEBOTO 1,3,5;
JIBUTATENS] BHYTPEHHETO CrOpaHUs Ha €ro MOJIETH. ymp.
OOBACHATH YCTPOHCTBO U JICHCTBHE TAPOBOM TYpOUHBEI. 2,4,6
19 | 19 |11.11 HMcrnonb30Banue TEIUIOBBIX JBUraTelicii U oXpaHa Boruucnare  KIIJ[ Ttemnosbix asurareneid. OOcyxnate | § 14 | Bomp
IPUPOIBI 9KOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIC C HCIIOJH30BAHHECM OCEI
TEIUIOBBIX JBUIATEIIEH. 1,3,5;
yup.
1,2
20 20 | 15.11 Pemenne 3amau
21 | 21 |18.11 K/P Ne 1
«l"a3oBbIE 3aKOHBI. [TepBrIit 3aKOH
TEPMOTMTHAMHKI)
2. MoJekyasipHO-KHMHeTHYeCKAasl TeOPHsi H1eaJIbHOro ra3a 3 yaca
22 1 ]2211 BbpoyHnoBckoe nBuxkenue. [IBuxeHre MOJIEKy [To3HakoMUTHCS co CTaTUCTUYECKUM metoqoMm | § 15 | Bomp
WCCJIETOBAHMSI OTPOMHON COBOKYITHOCTH YaCTHIL. OCBI
Hab6mronaTes aBukeHnEe OPOYHOBCKUX YaCTUIl HA MOJICIIH. 1,3,5;
W3ydats Monmenb uaeanbHOro rasa. CpaBHUBATH CpeIHUE yIIp.
3HAYCHUS BEJIMYUH, XapaKTCPU3YIOMINX TEIUIOBOC JIBUKCHHE 1
MOJEKYIL. Bormp
AHaIM3UpPOBaTh C TIOMOIIBIO TAONWI[ 3aBUCHUMOCTH 0CHI,3
23 2 | 2511 WNneanpHbIN Ta3 OTHOCHUTEJIBHOTO 4HCIa MOJEKyl uaeanpHoro rasza ot | § 16- | 1,3,5;
WHTEpBajia CKOPOCTEM. 17 yop.
HabmtoaTe 3aBUCHMOCTH JaBJICHHS MAEATBHOTO raza OT 2,4




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi Homaumee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
24 3 ]29.11 Temmneparypa U CpenHsisi KHHETHYECKas DHEPrys | KOHIEHTPAIIMH MOJISKYJ C IIOMOIIbI0 MexaHndeckor mojaenu. | § 18 | Bomp
MOJIEKYJI UJeaIbHOTO Ta3a OCBI
1,3,5;
yrp.
1,35
3. ArperatHble COCTOSIHHS BelllecTBa. 9 yacoB
25 1 |212 CrpoeHnue TBEPABIX Tel [IpumenaTs TepMoauHamMuyeckuid u  craructuueckuil | § 19 | Bomp
METOABl TpU OOBSCHEHWH arperaTHBIX IpeBpaIICHUI OCHI
BELLECTBA. 1,3,5;
N3yuaTe CTpOEHHE U CBOWCTBA TBEPIBIX TEJ U )KUIKOCTEH. yop.
[To3HAaKOMUTBCS ¢ MOJICTISIMU KPUCTAJUTMUECKUX PEHIETOK. 1,4
26 2 |6.12 CtpoeHue u CBOWCTBA KUIKOCTEN Habimro1aTh muiaBieHne U KpUCTaJIIN3alMIO BELECTBA. § 20- | Bomp
HccnenoBath ¢ moMolbio rpaduka mporecc IuiaBieHus | 21 OCBI
KpUCTAJUTMYECKOro Tena (7Ipaa). BeUMCHATh  yaenbHYIO 1,3,5;
TEIUIOTY IUIaBJICHUS BEUIECTBA. yIp.
PaccunThIBaTh KOJIWYECTBO TCINIOTHI, HEOOXOAUMOE IS 1,35
27 3 [9.12 [InaBneHue U KpucCTaIU3aIUs IUIaBleHUs (MM KPHMCTAUIM3alliM) BEINECTBA, YIENbHYIO | § 22 | Bomp
TEIJIOTY TapooOpa3oBaHUsI. OCBI
1,3,5;
yup.
2,4
28 4 |13.12 Hcnapenne u koHaeHcanus. HacplmeHHbIi nap Habnronars sBIeHUs UCTIAPEHUS. M KOHJIEHCAIWM, KUNIeHHe | § 23 | Bomp
KUJKOCTH. OCBI
N3ydars moHATHE HachlieHHOro mnapa. HccienoBars ¢ 1,3,5;
MOMOIIBIO TpadKa MPOLECC KUITEHUS KUAKOCTH. yrIp.
OOBSICHATH YCTPOMCTBO U ICWCTBHUE ICUXPOMETpA. 1,35
29 5 ]16.12 Kurnienune. V nenpHas Teriora napooOpa3oBaHus § 24 | Bomp
OCBI
1,3,5;
yrp.
2,4
30 6 |20.12 Pemenue 3a1au BBIUUCIIATE OTHOCUTENBHYIO BIAKHOCTH BO3TyXa. C6.




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi HAomammee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
W3MepaTh  OTHOCUTEIbHYK  BIQXHOCTh BO3JyXa C 3ajad,
IIOMOILBIO IICUXPOMETpa Ne
1028,
1034,
1041
31 7 12312 K/P Ne 2
«MKT u arperaTHble COCTOSIHUS BEILIECTBA»
32 8 |27.12 Bnaxnocts  Bozgyxa II/P  «Omnpenenenue § 25 | Bomp
BJIQYKHOCTH BO3JyXa» OCBI
1,3,5;
ymp.
1,3,5
33 9 |30.12 Pemenune 3anau
4. DuekTpuyeckuii 3apsiji. JaeKTpUYECKoe moJie 9 yacos
34 1 Onektpuzauust Ted. JBa BuAa 3JIEKTPUUYECKUX OKCHEepUMEHTAIIbHO UCCIIEA0BATh sIBJIEHUE 3JeKTpu3auuu | § 26 | Bomp
3aps0B TEN U JEHCTBUE IIEKTPUUECKUX 3apsI0B. OCBI
OOHapyX1BaTh 3JIEKTPUUECKUN 3aps]l U ONpPENEIsITh €ro 1,3,5;
3HAK C TIOMOILBIO dJIeKTpomeTpa. M3yuaTh 3aKOH COXpaHEHHUSI yIp.
AIIEKTPUYECKOTO 3apsiia B 3aMKHYTOW CHCTEME C IOMOILBIO 1,3
35 2 3axoH Kynona AIIEKTPOMETpA. § 27 | Bomp
Hcrnonp30BaTh MOJIETh TOUEUHOTO 3aps/ia JiJIsi OObSICHEHUS OCBI
IEKTPUYECKUX B3aUMOJEHCTBUI MOKOALIUXCA 3apsSKEHHBIX 1,3,5;
Tel. JKC.
N3y4arh B3auMOJENCTBUE IBYX OJHOWMEHHBIX TOUYEUYHBIX HCCIL.
36 3 Pemenue 3amau 3apsIIOB C TTIOMOIIBIO MOJIENIN KPYTHIIBHBIX BECOB.
37 4 DIeKTpUIecKoe oJe. HanpsoxéHHOCTh Pemars 3amaun Ha ncnosb3oBanue 3akoHa Kyinona. § 28 | Bomp
JJIEKTPUUECKOTO MOJIA I/I306pa>1<aTL BCKTOpPbI  CHJI B3aUMOJICVCTBHS JABYX OCBHI
TOYEYHBIX DJIEKTPUYECKHX 3apsAnoB. M3ydarb mnoHsTHE 1,3,5;
HaANPSDKEHHOCTH AJIEKTPUYECKOTO TTOJISL. ymp.
BbruncnsaTe HanpsKEHHOCTh 3JIEKTPUYECKOrO IO B 1,35
38 5 Pemenmue 3anau JaHHOM TOUKE.
39 6 JluHuy HanpsSKEHHOCTH PTEKTPUUYECKOTO OIS Hcrionp30BaTh 3HAKOBYKO MOJEIE 3JIEKTPUYECKOro MHOJA | § 29 | Bomp




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi HAomammee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
OaHOPOAHOE IEKTPUUECKOE TOJIE. — JINHUM HANPS)KEHHOCTU — IPU PELICHUH 3a/1a4. OCBI
HabntoaTe KapTUHY 3J€KTPUYECKOIO IOJISI C IMOMOUIbIO 1,3,5;
npubopa i JEMOHCTPALMH CIIEKTPOB 3JIEKTPUUECKOTO MOJIS. yop.
HabmroaTe KapTHHY OJHOPOAHOIO 3JEKTPUYECKOTO MO 1,3,5
40 7 Pemenue 3amau 1 N300pakathb €€ ¢ MOMOILBIO JTUHUI HAMPSKEHHOCTH.
41 8 Pabota cuin oqHOPOAHOTO IEKTPUUYECKOTO MO Beraucnars paboTy €U OZHOPOAHOIO 3JIEKTpUdecKoro | § 30 | Bomp
OJIS OCBI
1,3;
yop.
1,35
42 9 Pewmenue 3amau
JuiekTpudeckni Tok. Cuia toka. Hanpsizxenune. CTpoeHue aroMa. JjieMeHThl KJIACCHYECKOH 3J1eKTPOHHOM Teopuu 14 yacos
43 1 DneKTpuuecKue Henu Habmroate KpaTKOBpeMEHHBIM 3nekTpuueckuid Tok ¢ | § 31 | Bomp
MIOMOILIBIO 3JIEKTPOMETPOB. N3yuath MOHATHE OCBI
ANEKTPUYECKOTO TOKAa KakK HAMpaBJICHHOTO  JIBMKCHUS 2,4,6;
ANEKTPUUECKUX 3aPsA0B. yap.
N3ydarb  yCTpOMCTBO W JEHWCTBUE  MPOCTEUILETO 2,4
44 2 Pemenue 3amau raJlbBaHHYECKOTO DJIEMEHTA.
45 3 Cwuna Toka Pasmuare ycnoBHbIC 0003HAYEHHST HEKOTOPBIX DJIEMEHTOB | § 32 | Bomp
AIIEKTPUYECKON I[eMU M WCIOJB30BaTh UX JI U300paKeHUs OCBI
JJIEKTPUYECKUX CXEM. 1,3,5;
CobupaTe W HUCHBITBHIBATH MPOCTEUIINE AICKTPUUECKUE yrp.
LIEITH. 2,4
46 4 JI/P Ne 4 N3yuaTp TOHATUS CWJIBI TOKa U 3JIEKTPUYECKOTO
«3yueHune IEKTPUYECKON Lenn HanpsoKCHUA.
U HU3MEpEHHe CHJIbl TOKa B cé Pa3InYHBIX I/I3MepHTL CHUJIy TOKa C IMOMOIIBIO aMIICpMETpa C y‘-IéTOM
y4acTKax» MOrp€IIHOCTEN U3MCPCHHU .
47 5 DIIeKTPHUECKOe HATIPSKEHHE U3mepsTe  HampsOKCHWEe Ha  PasMYHBIX  y4acTKax | § 33 | Bomp
AMEKTPUIECKON IIETH C TOMOINBI0 BOJBTMETpPAa C Y4ETOM OCBI
IIOTpELIHOCTEeN u3MepeHus. M3ydaTs ycTpOMCTBO U IEUCTBUE 1,3,5;
KOH/JIEHCATOPA. yap.
BbIuucisTh 351€eKTpUUECKYI0 EMKOCTh KOHJEHCATOPA. 1,3,5




XapakTepucTHKAa OCHOBHBIX BH/IOB J1eSIT€IbHOCTH
Ne ni/m Hara Tema ypoka o0yuaronerocsi Homaumee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
48 6 JI/P Ne 5 Habnronate M OOBSCHATH SIBJICHUE AJICKTPOJIUTHUYECKON
«3MepeHre  HampsOKEHUST  HA  Pa3jIMYHBIX | TUCCOLMAIUU.
Yy4acCTKax 3JIEKTPUUECKON IS W3ydyarp TNOHATHE  DJIEMEHTAPHOTO  AJIEKTPUUYECKOTO
49 7 Konznencaropsl 3apsja. § 34 | Bomp
AHanu3upoBath pe3ynbTaThl onbiToB  Pesepdopma ¢ OCHI
MOMOIIIbIO CXEMbI IKCIIEPUMEHTAIbHON YCTaHOBKH. 1,3,5;
Hcnonp30BaTh IUTAHETAPHYIO MOJAENb A OOBSCHEHUS yIp.
CTPOCHHUSI aTOMa. 1,2,5
50 8 Pemenue 3amau OOBSICHATH CYIIECTBOBAaHHE JJICKTPUUYECKOTO TOKa B
51 9 DJIeMEHTAPHBIHN JIEKTPUUECKUM 3apsij OJHOPOJHOM  METa/UIMYECKOM IIPOBOJHUKE Ha OCHOBE | § 35 | Bomp
AIIEKTPOHHON TEOPHH. OCBI
1,3,5;
yIp.
1,2
52 | 10 Pemenue 3amau
53 | 11 Crpoenue atoma. OnbiTel Pezepdopra § 36 | Bomp
OCBI
1,3,5;
yup.
1,35
54 | 12 DNEeKTpOHHas TPOBOAUMOCTb METAJIIOB § 37 | Bomp
OCBI
1,3,5;
yrp.
2,4
55 | 13 Pemenue 3anau
56 | 14 K/P Ne 3
«DNEeKTpUYEeCKUH 3apsii. DICKTPHUUECKUN TOK)
DJieKTpuYecKHii TOK B MeTa/u1ax. 3akoH Oma 1J1s1 yuacTka djekTpuyeckoii nenu 10 yacos
57 1 DNEKTPUUECKOE COMPOTUBIICHHE W3ydyarh TMOHSATUS dJIEKTpUyYeckoro compotuBieHus u | § 40 | Bompo
YIETBHOTO JICKTPHIECKOTO COMTPOTHUBIICHHUS. CBI
Hccnenosats 3aBUCHUMOCThH AIEKTPUUYECKOTO 1,3,5;




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi Homaumee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
COIIPOTHUBJIEHUS TPOBOJAHMKA OT €ro JUIMHBL, IUIOIIAIH ymp.
MONEPEUHOI0 CEYEHUSI U MaTepHaa. 1,35
58 2 3akoH OMa AJ1s1 y4acTKa 3JIeKTPUUYECKON LIEeTIH. OOBACHATH NMPHUPOLY IEKTPUUECKOro COMpoTUBIEHUA B | § 41 | Bompo
OJTHOPOJHOM  METAJUIMYECKOM MPOBOJHUKE HA OCHOBE CBI
KJIACCUYECKOM AJIICKTPOHHOW TEOPHH. 1,3,5;
Habmonate ¥ OOBACHATH 3aBHCUMOCTh CHIIBI TOKAa B yIp.
IPOBOJIHUKE OT €0 CONPOTUBICHUS U OT HAPSKEHUs HA €ro 1,3
59 3 JI/P Ne 6 KOHIIaX.
«Mccnenoanue 3akoHa OMa JUIsl y4acTKa e N3yuath 3akoH OMa 11 yyacTKa 3JeKTPUYECKON Lenu U
60 4 Pesucropsr. pemaTth 3aa4yd Ha €ro IpuMEHCHHUE. § 42 | Bompo
N3yuaTh yCTpONUCTBO U IEHCTBHE PE3UCTOPA U PEOCTATA. Chl
CpaBHMBaTh  IOCJIEJOBAaTEIbHOE M HApajlIeIbHOE 1,3,5;
COEJIMHEHUS POBOJHUKOB. DKCIEPUMEHTAIBHO HCCIIEI0BATh yIp.
DIIEKTPUUYECKYIO IEMb C IOCIEI0BATEIbHBIM COCAHHEHUEM 1,3
61 5 [locnrepoBaTesbHOE coeiMHEHHE IIPOBOJIHUKOB € ITOMOIIBIO BOJIBTMETPA U aMIICPMETpa. §43- | Bompo
POBOAHUKOB. [lapasieibHOe COeHEHHe DKCIepUMEHTATFHO HCCIIE0BATh JEKTPUIECKYIO IETb C | 44 CBl
IPOBOAHHKOB. napajjieNibHbIM COEAMHEHUEM TPOBOJAHUKOB C TOMOUIBIO 1,3,5:
amrepMerpa. Berancnste pabory wm MOITHOCTb yIIp.
AIIEKTPUUYECKOTO TOKA. 1,35
62 6 JI/PNe7 OOBSACHATH TEMJIOBOE JIEHCTBUE TOKA HAa OCHOBE 3aKOHA
«3mepeHne conpoTUBIICHUS TPOBOJHUKA C COXpaHCHHA SHCPTHH.
TIOMOIIIBIO AMIIEPMETPA M BOJIBTMETPay N3yuate 3akoH JIxoynss — JleHna m pemars 3a1adu Ha
63 7 PaboTa 1 MOIITHOCTH 3JIEKTPUUYECKOTO TOKA. ¢TO IPUMCHCHHUC. § 45 | Bonpo
N3yuath YCTPOMCTBO 51 JICHCTBHE [IJIaBKOT'O CBI
pPEIOXPaHUTENS. 1,3,5;
3HaTh M COOJIOIATh MEPBI PEIOCTOPOKHOCTH U TPaBUIIA yIp.
Oe3omacHoCTH npu pabote c OBITOBBIMU 1,2
64 8 TemnoBoe jpeiictBue Toka. 3akoH Jxoymst — | JJICKTPOHAIPEBATCIHLHBIMU npudopamu § 46 | Bompo
Jlenna CBI
1,3,5;
ynp.
1,3




XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B J1€ATCJIbHOCTH

Ne ni/m Hara Tema ypoka o0yuaronerocsi HAomammee
(Ha ypoBHe y4eOHBIX AelCTBHIi) atanue
65 9 JI/P Ne 8 c203
«3mepenue paboThI u MOIIIHOCTH
JIIEKTPUYECKOTO TOKA»
66 | 10 Pemenue 3amay.
67 | 11 K/P Ne 4
«3akoH OMma JuIsl y4acTKa 3J€KTPUUECKOM ey
7. DJeKTpHYeCcKHii TOK B razax, BAKyyMe H IoJyIPOBOJHHKAX 2 yaca.
68 1 DNEeKTPUUECKUd TOK B ra3ax U B BAKyyMe [To3HAKOMUTBCS € MPHUPOJOH 3JIEKTpUYECKOro Toka B | § 47- | Bomp
ra3ax, BaKyyMme U MOJIyIIPOBOTHUKAX. 48 OCBI
[To3HAKOMHUTBCS ¢ BHJIAMH CaMOCTOSITCIIBHOIO pa3psja U 1,3,5;
WX TEXHUYECKUM ITPUMCHECHHUEM. yIp.
OO6cyxnath yCTpOMCTBO, JAEWCTBHE W MPAKTHUYECKOE 1,24
69 2 DJIEKTPUYECKHA TOK B  IIOJNYIPOBOJAHMKAX. | IPUMEHEHHE MOIYIPOBOJHUKOBBIX HpuOOpoB (Tepmo- u | § 49- | Bomp
[TomrynpoBOIHUKOBBIE TPUOOPHI (hOTOPE3UCTOPOB) 50 OCBI
1,3;
yrp.
1,3,5




