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CpaBHuUTeJBbHBII aHATU3 (OPM U METO0B NpPenoAaBaHuA PUIUKH
HA Pa3HbIX 3Tanax eé¢ u3y4eHust

B craree paccMOTpE€Ha METOJUKaA MPEIIOAaBaHUs Ha IICPBOM U BTOPOM dTarax O6y‘IeHI/I$[ yqamuxcest
B 06HIeO6pa3OBaTCHBHOﬁ cpe;[Heﬁ HIKOJIC. MCTOI[I/IKa npeanojiara€T MUCHIoJb30BaHUE COBPEME
TCPAKTUBHBIX TEXHOJIOTH. HJ’IS{ TIOBBIIICHUA Ka4y€CTBa 06pa30BaHI/I${ NPEJIOKECHO ITPU MMPOBEIACH

HOBBIX HMHHOBAaLMOHHBIX TEXHOJOTMH. Pa3zpaboTaHo mnporpamMmHoe oOecredyeHue s
B 1I€JIOM, KaK JUIs IPOBEICHHs YPOKOB-JICKIUH, TaK U AJIS PEIICHHs 3aa4, 3aKpeILUICHUs

Tepuaa, Jienasi ypoK KMBBIM U yBJIEKAaTEIbHBIM, ITOBBILACT 3aUMHTEPECOBA:
HWHHOBAIIMOHHBIX TEXHOJOTWi Ha ypokaX (DM3WKH MOBBILIAET KaYeCTBO 3HAH
MPEIOCTABISAET CBOOOAHBIA JOCTYI y4amuxcsl K MHGOPMALUH, HOMOTACT BB
CKHE CIIOCOOHOCTH ¥ MaKCHMaJIbHO MX PEaU30BaTh. J

xcs. [Ipumenenue
HaKOTUISIEMOCTh OIIEHOK,
MaKCHUMalbHO TBOpPYE-

Kniouesvie crosa: monexymspro-kunerndeckas teopus (MKT), fpadukn IIPOLIECCOB, MOHATHE MEPBOTO
3aKOHA TEPMOJIUHAMUKY, aIHadaTHIEeCKUi MpoIece, TeII0BbIgHH, X0 bHBIC MAIIUHEI, UK KapHo U ero
KIIJI, naTepakTUBHBIE TEXHOJIOTHH, IIEJarOTMYECKUI SKCIIEPH

CoBpeMeHHbIC MPeoOpa3oBaHus B CTpaHe, H IPATCrHYCeCKUe OPUCHTUPBI B YCTOMYHMBOM Pa3BH-
THH, OTKPBITOCTH OOIIECTBA, €r0 ObICTpas HHG)OPMATHA3 W JTUHAMUYHOCTh KapJWHAIBLHO N3MEHWIH Tpe-
OoBanust K oOpa3oBaHHIO. Bxoxnenue Pecrt CTaH B MHPOBOE 00pa3oBaTeIbHOE MPOCTPAHCTBO,
o0ycnoBuBILEe Tepexo] Ha 12-ieTHee o €T OT MeJaroruyeckoil 00IIECTBEHHOCTH HOBOTO

B3rjsiga Ha HpO(beCCI/IOHaJIBHLIe 3aJa CIIOCOOLI UX PCHICHUS, THUIUHUPYET WHHOBAIIMOHHYIO ACATEIIb-
HOCTbB.
B HACTOAIICC BpeMs MCPE LUK CTOMT 3aJada HpeO6paSOBaHI/I$I TpaL[HIIPIOHHOfI CHCTCMBI O6y‘-IeHI/I$I

B KaY€CTBCHHO HOBYIO CHUCTE
Y€JIOBCKA, aJallTUPOBAHHOT
TCTHBIMH MCTOJaMH 00yY

0 BaHWs — 33/1a49a BOCIIUTAHHS TPAMOTHOTO, TIPOAYKTUBHO MBICIISIIIETO
CJIOBUSM XU3HU B oOmectBe. Haunnas ¢ 90-x romoB XX B. Ipuopu-
TCSl MHTEPAKTUBHBIE METOJIBL, TJIE TJIaBHOE BHUMAHUE yeNseTCs MMpaK-

HUA UX U
BU a ATYMEHHUE CaMOCTOATCIIBHO ,Z[OGBIBaTL I/IH(i)OpMaI_II/HO U3 Pa3IMYHbIX UCTOYHHUKOB, aHAJIU3UPO-
(1) HO HMCIIOJIB30BaTh €€ AJIA )KU3HCHHOI'O U HpO(l)eCCI/IOHaJ'H:HOFO caMoonpcaciiCHus, camopea-

, AKTHBHOTO YYaCTHsI B H3HU 00IecTBa (T.€. OBITh KOMIIETEHTHBIMHK). Beib celiyac mponu3BOJCTBO

pabodero Ha MPOU3BOJICTBE CO37ACT HOBBIC KPUTEPUU IS OMPEICIICHUS IMOATOTOBICHHOCTA O0yYarOIIuXCs
U TpedyeT nepecMoTpa TPAJAUIUOHHBIX METOIOB O0YUCHHS.

B TpaauimonHo# Mojienn 00y4deHns yIanyMest TIPEIiaracTcsi yCBOUTh OOJbITNE 00BEMBI YiKE TOTOBBIX
3ananuii. [Ipy 3TOM NMpakTUYECKU OTCYTCTBYET HEOOXOJUMOCTh pa3pabaThiBaTh MPOEKTHI, B OCHOBE KOTOPHIX
JISKUT yueOHas IeATeTbHOCTh C IPYTUMH 00yJaromuMucs. Y 4eOHbIN Mmporecc, ONMUParoIIniics Ha UCTIONb-
30BaHHE MHTEPAKTHUBHBIX METOJIOB OOYYEHHUsI, OPTaHU3YETCs C YUETOM BKJIFOUEHHOCTH B MPOIIECC MO3HAHUS
BCeX 00ydaroluMXxcs TPyl WK Kiiacca 1einoM. B xoae paboThl uaeT 0OMEH 3HaHUSMH, UACSIMHU, CIIOco0a-
MU JESTEIBHOCTH [2].
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CpaBHUTEnbHbIN aHan13 oopM 1 MeTOA0B NpernoaaBaHust (U3NKMK. ..

KauectBennoe ¢opmupoBaHHe MPOYHBIX 3HAHUH MO (YU3MKE BO3MOXKHO IPH HMCHOJIB30BAHUH PA3HBIX
BUZI0B M (popM paboThI HAa ypOKe, KOTOPBIE MMEIOT TECHYIO CBS3b C KHM3HBIO U CIIOCOOCTBYIOT BBITIOJHEHHUIO
[JIABHOM 3a/laud YpOKa: 00eCIeuuTh ONTHUMAaIbHOE PAa3BUTHE KaXIOrO yYEHHKa, CO3/1aB YCIOBUs Ul TBOP-
YECKOT0 TPYAA ¢ MAKCUMAJIBHO BO3MOKHOM MPOU3BOIUTEIBLHOCTEIO.

Paznnunble MeToaBI U cpenicTBa 00y4eHHs CIIOCOOCTBYIOT PAa3BUTHIO MHTEPECA Yy YHAIIUXCS, PaCIIUps-
IOT UX KPyro30p ¥, HAKOHEIl, 3HAYUTEILHO 000TalaloT METOANYECKYIO KOIHMIIKY YUUTEIS.

s Gonee ycrenrHoTro M TiyOOKOro YCBOCHHMS YUAIMMUCS 3HAHUH, MPETYCMOTPEHHBIX MPOTPaMMON,
U B LENAX AKTUBU3ALUU TBOPUYECKOM JESITETBHOCTH YYEHUKOB MCIIOJIB3YIOTCS Ha YPOKE HECTaHJApTHHIE

MO3BOJISICT PA3BUBATh TBOPUCCKUE CIIOCOOHOCTH.

Kommnbprotep — 0JIHO U3 CPEJICTB, C MOMOIIBI0 KOTOPOTO MOYKHO PEai30BaTh TBOPUGEKHE BO3MO
cti obyuaromuxcs. C ero MCIoONL30BaHUEM B IIKOJIE YYCHUKH IMTONYYar0T BO3MOXKHOCTh GEPOUTH MO
3HAKOMHTHCS C UX CBOMCTBAMHM, a Takke pabOTaTh C STUMH MOJCISMH U SKCIICPUMEHTAIbH OBEPSTh U

MBHAaA.
UTCJIb SABJIA-

B nearorvke paznuyaroT TpU BHIA MOJIENeH 00yUeHVs: TaCCHBHAS, AKTUBHAS U 1
ITaccuBHBII MeTOT — 3TO (hOpMa B3aUMOJICHCTBUS YUAIUXCS U YIUTEIIS, T
€TCSl OCHOBHBIM JICUCTBYIOLIUM JHUIIOM U YIIPABJISAIOLUIUM XOJI0OM YPOKa, a
CHUBHBIX CITyIIaTelied, MMOAYNHEHHBIX ANpEKTHBaM ydurtens. CBs3b
YPOKax OCYIIECTBISETCS MOCPEICTBOM KOHTPOJIBHBIX M CAMOCTOSITEh
ThIBas COBPEMEHHbBIC MEIAroruuecKue TEXHOJIOTUH, MTACCUBHBIN METO/| cU
UMeeT HEKOTOpbIE TUTIOCHL. JTO 0oJiee Jierkas MOAN0TOBKA K Y TS y9H
oMcest 0oJTbIlIe Yy4eOHOTro MaTepuaa Ha ypokKe.
AKTHBHBI MeTOJT — 3TO (popma B3auMOJCHCTBHS YHa! YUHUTENSA, NMPU KOTOPOU YUHUTEINb
U yyallyecs: B3aMMOAECHCTBYIOT APYT C APYTOM B XOJE€ YPOK: ecs 37eCh HE MACCHUBHbBIC CIYIIATENH,
a aKTUBHBIE YYaCTHUKH YpOKa. B oTiindme oT maccuBHO Tle YICHUK CIYIIaeT U CMOTPHT, TP aK-
TUBHOM METOJIC YYallllecs U YYUTEIb UMEIOT PaBHb pa YCHHK BBICTYIMACT «CyOBEKTOMY OOyUYeHUSI,
T.€. CAMOCTOSITEIIEHO Pab0TAET, BHIIIOJHSAET TBOPYE @
OO/ TIeNns — yITydIlleHne KayecTBa MOATOTOBKH yda-

cy UCS Ha TTAaCCHBHBIX
IIPOCOB U TECTOB. YUH-
etcsa Hed((EeKTUBHBIM, XOTb U
1 1 BOSMOXHOCTb JIaTh y4a-

MIUXCsI, KOTOpasi BO3MOXKHA TIPY BHEIPECHUM
WsBectHO, uTO B cpenHeM 15 %

C IIOMOIIIBIO0 OPraHoB 3peHus, 65 % — KOMOWHHpOBAaHHOM Bo3zeiicTBun 1 90 % nHpOpManuy 3armoMu-
HAETCsI MOCJIE TOT0, KaK TOATOTOBHIEEE ca

KagectBo 00yuenus OyaeT HoB bCsl, €CIIN yJalecss IMEIOT BO3MOKHOCTh MPOSBIISITH aKTUBHOCTD,
B3aMMOJEHCTBUE.

I'maBHBII OTIHYHUTENH K MHTEPAKTUBHBIX 3aHATHH — HX CBS3b «C AEATEIBHOCTBIO, KOTOPYIO
UBHO», TBOPYECKOH. ECTh U pyrue npru3HaKu:
O WILYT IyTH W BApPUAHTHI PEIICHUS TIOCTaBJICHHOW y4eOHOH 3amauu (Mo-
pereHne, KOTopoe HeoOXoauMo 000CHOBATh WIIM BBIOPATh OJHO W3 HPEIo-
’KEHHBIX BapHa
— HeOOBbIYHBIE YCAQBUS pabOTEHI;
—Hc AKOTUICHHBIN Oarax 3HaHWW B HE3HAKOMBIX YCIIOBHSIX.
30BaHUHM MHTEPAKTUBHOTO METOJa OOyYeHHS B y4EOHOM IPOIECCE MO3HAHMS yJacTBYIOT
acca. Kaxx/iplii yyarnuiicsi BHOCUT CBOW BKJIAJl M B XOJIe PaOOTHI JICIUTCS CBOUMH HIICSIMH,
BACTCs 3HAaHUAMH. MOXKHO OPraHW30BaTh HE TOJILKO IPYIIIOBYIO HJIH MapHYIO paboTy, HO ¥ WHIUBH-
hi§ HYI0 U IPOEKTHYIO paboTy, MPOBOAMUTH POJIEBBIE MIPHI, PabOTaTh C PA3INYHBIMH MCTOYHHKAMHU HH-
dopMarmu [3]. Yuurens HanpapiIseT YYEHHKOB K CaMOCTOATEILHOMY IOHMCKY ITOJMY4YEHHsS HOBBIX 3HAHWI,
T.e. €ro 3agadyell CTAaHOBHUTCS CO3/aTh YCJIOBHSA, NPH KOTOPBIX ydamiuecs OyayT MpOSBISTH WHHUIHATHBY
B ITOJIy4E€HHH HOBBIX 3HAHUU. YUNTEIb OKA3bIBACTCSI B HOBOW POJIM, BBIIONHSS (YHKINIO MOMOIIHUKA B pa-
00Te, SABIISAACH OJHUM M3 HCTOYHHUKOB MH(OpMAaLIUK.
Tak, ucnonezoBanne MKT Ha ypokax ()M3HMKH MOBBINIAET HE TOJBKO MO3HABATEIBHBIH HHTEPEC K U3Y-
YEHHIO MPEIMETA, HO M AaeT OOJIbIIE BO3MOXKHOCTEH ISl IEMOHCTPAIIMH OIIBITOB.
B kypce ¢u3nkn cpenHeil MKOJIBI €CTh pa3aesbl, H3yUYeHne KOTOPhIX TpeOyeT OT ydamuxcs Ooiee pas-
BUTOT0 00pa3HOTO MBIIUICHUS, YMEHHS CPABHUBATh U aHAJIHM3UPOBATH SIBICHHUS M (PAKThI, BBI3BIBAsI TPYIHO-
CTH B MX noHMMaHuu. Tak, Hanpumep, B pasznene «ModekynspHas (GU3NKa» — YTeHHe TPadhUKOB U30IPO-
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neccos; B pasgene «KBaHToBas (u3MKay — SHEPreTUUECKHE YPOBHU aToMa, IEepexoia aToMa C OJHOrOo
HHEPreTUYECKOTO YPOBHS Ha JPYToi U T.J.

Kak Obl xOpomio HH OBIIM YKOMITJIEKTOBAaHBI (PU3MUYECKHE JTa0OPATOPHH, HEKOTOpPHIE SBJICHHS HEBO3-
MO>KHO TIPOJIEMOHCTPUPOBaTh. B pesynpTare y ydammxcsi BO3HUKAIOT MPOOETbl U TPYIHOCTH B UX U3yUYCHHUH.
B sToM ciyyae nmpuxoAnT Ha MOMOIIE KOMIIBIOTEP. MOXKHO MOKa3aTh, HAlPHIMEpP, HE TOJIBKO CTPOCHUE MO-
JIeKyJI, HO M KaK BEIyT OHM ceOs MpH MPOIecce CKATHs, MTOKa3aTh X XaOTHYeCKoe JBIKeHue. PaccMaTpu-
BaTh 3TOT MPOLIECC MOXKHO, PETYIUPYSI CKOPOCTh U TIPU HEOOXOIUMOCTH MOBTOPSATH JI000H U3 MOMEHTOB.

Takum 00pa3oM, MHTEPAKTUBHBIE TEXHOJOTUU OOYYECHHUS AAIOT OOJBIIME BO3MOXKHOCTH, UX MOXKHO
NPUMEHSTH Ha YpOKax (U3UKH BO BpeMsI:

1) 0OBsicHEeHNsT HOBOTO MaTepHana — NPE3eHTAlUH C Pa3INYHBIMU BHACO(PparMeHTaMu, HHTEPaKINB-
HBIMU MOJICJISIMU SIBJICHUH U yCTPOICTB, 3aJauaMH ¥ BOIIPOCaMHM, CaMOCTOsTeNIbHasE paboTa
caiitoB lIHTepHETA, T.€. MEAUa-YPOKU;

2) mMpoBEepKH ypOBHS 3HAHMH y4alIUXcs — pPa3IMYHbIC TECTHI, PEIICHUE 33/1a4 C HHTEPAKTHBHBIMBEI-
00opoMm oTBeTa U Pa30OPOM pEIICHHS;

3) BBINIOJTHEHUS BUPTYAJIbHBIX HHTEPAKTUBHBIX J1a00pPaTOPHBIX PadoOT;

4) moucKa MIUTIOCTPATUBHOTO | JIOTIOIHUTEIBHOIO MaTepHaa K ypoKy Ha cairax

Kpome Toro, ¢ moMompo0 KOMIbIOTEPa MOXKHO BECTH WHAWBUAYAIBHYIO P c
TBOPYECKUX 3aJaHUi, KOTOPbIC Jal0T BO3MOXKHOCTB JUISL PACKPBITHS U pe
B YaCTHOCTH:

1) mpuBHBaTH HABBIKM HAYYHO-HCCIIEIOBATEIHCKOM PaOOTHI;

2) pa3BuBaTh YMEHUs 100BIBaTh HH()OPMAILIHIO U3 pa3HOOOPA3HBIX HC

3) bopMHpOBaTh YMEHUE KPATKO M YETKO M3JIaraTh CBOO T

[Tpoananu3upoBaB MoTy4eHHBIE pe3yNbTaThl 0 TeMe «OCHOB JICKYJIIPHON (PU3UKI», MBI OTOOpaIH

MHUCS B BUJIC
a yJamnruxcs,

POMHOT0O YHCJIa MOJIEKYJI, KOTOPBIE HAXOAATCS B COCTOSHHU PEPBIBHOTO XaOTUYECKOTO IBHKEHMUSL.
OcnosHble nonoxxennss MKT MOXHO OTpa3uT:

Mexay
yacTuLamg
ecTh
IpOMERYTH.

YACTHLb!
BIaMMofjelic
TBYIOT AipyT €
{Apyrom

YacTHU!
BeCKIHEUHO 1
XA0THYHO
TBIKYTCA

Pucynok 1. OcHoBubie onoxenns MKT

oBeJIsl TOAPOOHBIHN aHaIu3 TeMbl «MolnekynspHas pu3nKa» B 0a30BOM Kypce GU3MKH, MBI 0TOOpaH
U CUCTEMATU3UPOBAIM COOTBETCTBYIOIINNA TEME TEOPETUUECKUI MaTepuai, U3y4yaeMblil Ha BTOPOM CTYIIEHU
o0yd4eHus yJammxcsi B 001eo0pa3oBaTebHbIX CpeAHUX LIKoJax. PaccMoTpeHs! ypaBHEHUS U (OPMYIUPOB-
KM Ta30BbIX 3aKOHOB: 3aKoH [ eif-JIroccaka, 3akoH boitnsa-Mapuorra, 3akor [apmns (puc. 2—4).
[IpencraBnena cBsA3b MKy MakpolapaMeTpaMy M JTaHbI Tpa(UKH U30IIPOLECCOB B PA3TMUYHBIX KOOP-
JMHATaX; CBSI3b TPeX MapaMeTpPOB HAEANBHOrO rasza (puc. 5,6); HOHITHE NEPBOTO 3aKOHA TEPMOIUHAMUKHY;
TEIUIOBBIE U XOJIOIWIIbHBIE MaHbL; K Kapho u ero KIT/I.
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3akoH len-JTtoccaka .
(M306apHbIi npolecc) KEVGT SOWHH'MapMOTTa

(M30oTEpMUYecKUi npouecc)

Vi onst npu p=const
pV=const npu T=const

[Ans raza faHHOW Macckl OTHOWEHKE 06beMa K Temnepartype =
MOCTOAHHO, JInAa rasa AaHHOM Maccel Npov3BeicHue AaBrneHus

ecnu1 Aasnexu1e raia He MeHAeTcA. ra3a Ha €ero (ﬁbﬂl NOCTOAHHO,
eCnu TemnepaTtypa rasa He MeHAeTCA.

TV L

Pucynox 2. 3akon I'efi-JIroccaka Pucynoxk 3. 3akon boiins-

3akoH Lapns
(M30XOpHEIN Npouecc)

p/T=const npu V=const

[inA raza AaHHOW Macch! OTHOW eHWe AABNEHIWA K TeMnepaType
NOCTOSAHHO,
ecny 06LeM raza He MeHAeTcH,

—sorepma

Pucynox 5. I'padukn u3onpoueccos Pucynox 6. CBsi3b Tpex napaMeTpoB UA€ANBHOIO ra3a

PaccmoTpum | Havano TepMogHMHAMUKY B OOIIEM BHJIE U JIJIsI H30TIPOIIECCOB.
KonnyecTBo Temnotsl, coolliaeMoe cucTeMe, pacxoAyeTcs Ha U3MEHEHUE BHYTPEHHEH BHEPTHH CHUC-
TEMbI U Ha COBEPIICHHE PAa0OTHI IIPOTHB BHEITHUX CHII [4].

Q=AU+ A — 1 navano TepMOJMHAMUKH B HHTErPAILHOMN (hopMe.

1 Hauano mepmodunamuxu 0s1 U30NPOYECcos.

ITpu uzoxopuueckoM npouecce V = Const, A=0 n Q=AU — 1 Hauano TepMOAMHAMUKY IS H30-
XOpHYECKOT0 Mpolecca.
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Ipu usorepmuueckom npouecce T = Const, AU =0 u Q= A— | Hayano TepMOJUHAMUKY I U30-
TEPMHUYECKOIO IPOIECCa.
[pu uzobapuueckom npouecce p=Const: Q=AU+ p(V,—V,) — 1 Hauano TepMOIUHAMUKHA IS

n300apHyYecKOro mporecca.

IIpu aguabatuueckoM IpoLecce OTCYTCTBYET TEIIOOOMEH ¢ okpyxaroweil cpenoil. Iloatomy nepsoe
HAuajlo TEPMOAUMHAMHKH BBINJISIAUT Tak: A =—-AU, T.e. ecld ra3 aauabaTU4ecKu paclupsercs, TO
OH OXJIAKJAETCs, €CJIU CKUMAETCS, TO HarpPeBaeTCsl.

Ha pucynke 7 npencraBieH npou3BOIBHBIN UK (KPyroBoii mporecc) B cucteme koopauHat P- WA Eciu
LIMKJT COBEPIIIAETCS 10 YaCOBOM CTpesiKe (CM. pHC. 7), TO MallliHa HAa3bIBAETCS TETUIOBOM.

o K
oS
T \gb

Pucynoxk 7. L{uki o 4acoBOMCTp

TeroBas MalIMHA, BHE 3aBUCHMOCTH OT €€ KOHCTPYKT I1X ‘QCOOEHHOCTEH, COCTOUT U3 TPEX COCTaB-
HBIX CHCTEM: HarpeBaTeisi, pabouero BEemecTBa U XOJIo, Q; — KOJIMYECTBO TEIUIOTHI, IlEepeiiaBae-
MOe€ HarpesaresneM paboueMy BEeHIeCTBY 3a LIUKI; CTBO TEIUIOTHI, OTAaBaeMoe pabo4yrM Bellle-

abouee BEILIECTBO

Q

XO0JIOTUIILHUK

A 4

Pucynok 8. briok-cxema TemToBoi MaIITHHEL

Oues <(),, Tak Kak Ha3Ha4YeHHE TEIUIOBON MalIMHBI (TEILIOBOTO JBUraTellsl) — COBEPLIATh
. - A

oMy KIIJ[ TennoBoii MalMHbI ONpPEENnseTcs Tak: 1 = % = a , Tne A — paborta, coBep-
1 1

ST MAIIMHOW 3a UK. Maraa, paboTaromas o nukiny Kapro, HassiBaeTcs uaeansHo. [{ukn KapHo
co T U3 ABYX MU30TEpPM M JBYX anuadar (cM. puc. 9), rne 7, — Temmeparypa Harpesatens, I, — Temrie-

21_72
12 [6].
T [6]

1

parypa xonoguiasHuka. KITJI nuxiia KapHo: 1=
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A 1 Qu(Ty)

OnuH MONb HWAEATBHOIO raza ¢ U3BECTHBIM 3HaueHHeM Cy HaxOAMT
CrpaBa oT OpPILIHS BakyyM. B oTcyTcTBHE ra3a nopiieHb HaXOQUTCS BIJIO
U IIPY>KHHA B 3TOM HOJIOKEHUH He edopmupoBana. BOKOBbIE CTEHKH 1T
Tpenus HeT. ['a3 HarpeBaroT yepes JIeBbIi Topel HnuHApa. HykHo HalT
BUsIX [7].

OpIIIeHb — a/inabaTHEbIE.
JI0OEMKOCTb T'a3a B 3TUX YCIIO-

Jlano: Pemenue. S
v = 1.monb BARyY W , e
Cy: 555868080 O LRI
— 1 mpyxuna He
nepOpMUPOBaHA; X
— 2 npyxuHa puc. 1 puc. 2
nedopmupoBaHa;
Q i)op p ’ Broaum 1o opmist S wu cmemieHne mnopmHS Xx. [lopiieHs
F _»’ 0 OCTaHABIINBAE BI, ICHCTBYIOIIE HA HETO, CIICBA.
Hp c—o Cuesa; S, T1e p — JaBJICHUE rasa.
) Cmpa CHJIbI YIIPYrOCTH NpY>KUHBI 1o 3akoHy l'yka: F, = k-x, rae
k — ko JKECTKOCTH MPYKHUHBL, X — e€ abcoimoTHas JedopMarius.
Urak, F;=F,, Te.p* S
_ _ Y -1_ k _
HerpynHo Bupers, uT bEM Traza cieBa V = S'x, prS = k;, oTKyaa pV =" = 52 = const. 310
ypaBHEHHE TTOJIUTPOII onst,raen = —1 — noxazamenb NOIUMPONDL.
W3BectHO, = —1.
Cp+Cy _ 2Cy+R R R

Haxonum € =-Cy + C,2C=Cp+CV,C=pT=VT=CV+;,C=CV+E.

OTtB vt o

OcH OCTaBJIAIOLICH YaCThIO IMpolecca 0OyueHHs SBJISIETCS KOHTPOJb 3HAHMM, YMEHUH U HaBbI-

0 Mepe M3Y4eHHs TeM pasJesia IpOBEIeHa MPOBEpPKAa YPOBHS YCBOCHMS HMPOWIEHHOTO MaTepHana
yaamumucs 10-X KI1accoB, pe3yibTaThl KOTOPOTO MPEJICTaBIeHb! Ha pucynkax 10, 11.
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Apan: pesyIETATOE [IPOEEPEH YPOBHA YCEOSHHWA TEMEL CpaEHMTeEHEE aHAT: FFIeCTES SHAHII yIampxca
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st mpoBepku yCBOEHUS MaTepuaja yJalluMUCS IECATHIX KIIACCOB
POTIPUATHSI: TECTUPOBAHUE, GU3NICCKUI TUKTAHT U KOHTPOJIbHAs pabo

Amnarnmi3 mokasai, 9to 0a30BbIii MaTEpHal YCBOCH BCEMU yUYall[MUCHL.
TUBHOM JIOCKU 00JIeTdaio yCBOCHUE CIOXKHOTO MaTepralia, odTOMY Y4alll
3HAHWMH.

®dusnyeckunii TUKTaHT — 0J1HA U3 3QPEKTUBHBIX POPM THCH 0 KOHTPOJISl 3HAHUM, YMEHUN U Ha-
BBIKOB ydaluxcs. B Hero BXoIsT BOIPOCHL, KOTOpPHIE HE OJITOr0 Pa3MBIIUICHUS OT YYaIluXCs.
[Mprdaem dpopMyIMpoBKa JaHHBIX BOPOCOB JOJDKHA OBITH Ue 1 QMHO3HAYHOM, OTBETHI — KPATKUMH, TaK
Kak BpeMsl JJis OTBETa Ha HUX CTPOro PErIaMeHTHPOBA ST @U3UYECKOTO TUKTAHTa XapaKTepHa KpaT-
C 1oMoIIp0 PU3NIECKOro TUKTaHTa MOYKHO
DU TEME, TIPA STOM BBISBIISIOTCS TAKHUE 3HAHUS:
UX €IUHUIBI U3MEPEHUS, COOTHOUICHUS MEXKITY

HHUE Ha YpOKax MHTEpaK-
MOKAa3aJI CPETHUN YPOBEHb

MPOBEPUTH 3HAHMS YYAIIUXCS 110 KOHKPETHOM, onpe
1) OykBeHHble 0003HaYECHUST (HUBNUECK
eIMHUIIAMU;

2) bopMyJIUPOBKH QHU3MUYECKHX 3aKQHAOB 136 C JIPYTUMHU (PH3HYECKIMU BETMUNHAMU;

3) onpenencHus PU3MUECKUX BE U SIBJICHUH.

Ho ¢u3uyeckunit quKkTaHT MMeERHHEIOCTATKH, TaK KaK MPU M3yYCHUH JTaHHON TEMbI UMEET Y3KYIO 00-
JacTh NPOBEPKU 3HAHMH, a ITO HE 1T 3MOYKHOCTh POBEPUTH, KAKUMH YMEHUSIMHU OBJIAJICNIN yalHeCs..

Ora dhopMa KOHTPOJIs Harubo
1 HABBIKOB y4aIlIUXCSl.

Yuurens Ha ypo
TecroBple 3anaHus

THBHA B COYECTAHWH C JIPYTUMHU QOpPMaMU MPOBEPKH 3HAHUM, yMEHUH

pku 3YH cranu ynenars 60bllle BHUMAaHUA 33JJaHUSIM B BHJIE TECTOB.
AHA 13 PacpOCTPaHEHHBIX (HOPM KOHTPOJISI B COBPEMEHHON CHCTEME 00pa30oBa-
peumyiiectBa. Kaxaplii TeCTOBBIA BOMPOC HMMEET 3-5 BapUAHTOB OTBETOB,
0 BBIOPATh MIPABWILHBIN. 371€Ch yUAIIUMCS HE MPUXOAUTCS TEPATH BPeMs Ha 3aIHCh
, U4TO JIa€T BO3MOKHOCTh 32 KOPOTKHI MPOMEKYTOK BPEMEHH OXBATUTH OOJBIIUIA
praia.

al COCTaBJICHHBINA TECT UMEET PsiJ] JOCTOMHCTB, 2 UMEHHO:

p b 3YH yvamuxcs ¥ MOHUMaHHE UMM 3aKOHOMEPHOCTEH, JIeKAIINX B OCHOBE M3y4aeMbIX

) B T€YEHHE KOPOTKOTO BPEMEHH BBISIBUTH MPOOETBI B 3HAHHUAX M CIIAHUPOBATh PadOTy IO MpexyIpe-
xKIe OTCTaBaHUS YYaIIUXCS;

3) ucrnonb30BaTh TUPPEPEHIIMPOBAHHO HA Pa3HBIX YPOBHsX NpoBepku 3YH;

4) akTUBM3UPYET U PAa3BUBAET JIOTHYECKOE MBIIUICHHE YICHUKOB,;

5) mepen yuuTeneM ApKO BUACH Pe3yJbTaT CBOMX METOJIOB MPEIOIaBaHuUI.

Takum 00pa3om, TECT He MOKA3bIBACT XO BHIMOIHEHHS PadOTHI, a AT TOJIBKO Pe3yJIbTaT, IPUYEM He-
KOTOpBIC y4aluecsl IMyTeM OTTrabIBaHUs IAlOT NMPABHIIBHBIA OTBET, a B HEKOTOPBIX CIyYasX JOIYyCKAIOT
OIMOKH M3-3a CBOEH HeBHUMAaTeNbHOCTU. [loaToMy usnyeckne TecTsl MpOBOAATCS MapajuiesibHO (hu3nye-
CKUM IMKTaHTaM, TaK KaK JUKTAHTHl IPOBEPSAIOT 3HaHME (POpMyN M ONpeneieHHi, a TeCThl — TIIIyOHHY
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OCO3HAHUS TEOPETHUECKOro MaTepraiia. TecToBbIe 3aJaHNs UCTIONB3YIOT MPU MPOBEJCHUN CaAMOCTOSATEIILHON
paboThI yUaIuXcsi, a TAK)KE MPU MOBTOPEHUH TPOHICHHOTO MaTepHaa.

KonrponbHas pabora — Haunbonee pacnpocTpaHeHHas ¢popma koutpoist 3YH yuammxes. Lensto mpo-
BEJICHUS KOHTPOJIbHBIX PabOT MO (GU3KKE SABISCTCSA ONpeACICHHE pe3yIbTaTa 00yUeHHS MO JaHHOW TeMe HITH
pasieny, yMEHHsI IPUMCHSATD TOJyYCHHbIC 3HAHUS MPU PEIICHUH TEKCTOBBIX M SKCIIEPUMEHTAIBHBIX 3a/1a4.
Takum 00pa3oM, cocTaBiicHHass KOHTPOJIbHAs paboTa 1aeT BO3MOXKHOCTh MPOBEPUTH Y3KHH KPYyT 3HAHHN H
YMEHHUH yyaluxcs: yMEHUE PelIaTh 337a4y 10 TeME, a TAKXKE YMCHHE MPUMEHITh (PU3MUYCSCKIe 3HAHUS TIPU
pELICHUH 33/1a4.

AHanu3 pe3ysbTaToOB MOKa3bIBAaeT, YTO CaMble BBHICOKHE OICHKH YYCHHKH MOJYYHIH 32 (PU3HICCKHI
JIMKTAHT, YTO BIIOJIHE €CTECTBEHHO, TaK KaK MPH €ro HAIMCaHWUHM TPeOyeTCs 3HAHWE TOJBKO (hU3MUECKOro
MaTepuaa.

3a TeCTUPOBAHUE YUCHHKH TOJYyYHIH CPEIHHE OICHKH, TaK Kak TeCcToBas (opMa KOHPpoIs Hambojiee
NpUBBIYHAS TS Y4eHUKOB. Hanbosiee HU3KUE OIIEHKH M0 KOHTPOJIbHOM padotre. ToT (hakT,To pe3yabTaTs
HWKE, YeM 10 APYTMM BHUIaM KOHTPOJIS, JOTMYCH, TAK KaK UMEHHO MPH PEIICHUH 33134 Y XCsI BO3HH-
KalOT TPYIHOCTH.

W3 M37105KEHHOTO BBIIIIE BHITEKAET, YTO OTAABATH MPEANOYTCHHE KAKOW-THO0 O

€ KOHTPOJIS
X COYCTaHUE,
YTOOBI BBISIBUTH IMOJIHYIO KapTHHY YCBOCHUWS 3HAHWHA W YMEHHUU YYaIuX
3TOT0, HEOOXOUMO Ha YPOKaX MCIOJIb30BaTh TU(PPEepeHIINPOBAHHBIN HTpOJie 3HAHUHN U yMe-
HUW y4damuxcsl.

Ha ocHOBaHMM W370EHHOTO BBIIIIE MaTepHaia MOKHO CIIEIaTh BBIBO

1. Nzyuenue tembl «MomnekymsipHas GU3NUKa» BXOAHUT B 00 JIEHYIO
cs1 (pu3MKe.

2. B 10 xmacce pebsita 03HAKOMIUTUCH C OCHOBHBIMU I
CKUH, 03HAKOMUTEIIbHBIN Xapaktep. Ho npu u3ydeHnn HeKo
HO ¥ O0Tpa0aTHIBAJINCh HABBIKM MPHUMEHEHUS HU3yISHHOT
MIpUMeEp, Ha TICPBBII 3aKOH TEPMOAMHAMUKH U €T0 CIISMNCE omporecchel, Beraucienue KIIJ[ nuknos.

3. [Ipu ucnonb30BaHUM HAa YPOKE HHTEPAKTH KH U CIICIUAIBHO pa3pabOTaHHBIX JIJIS HEe Kyp-
COB OTKPBUINCH MTUPOKHE BO3MOXKHOCTH TIO CO
OpraHU30BaTh HOBBIE, HETPATUIIOHHBIC BUIE ATEIHHOCTH.

4. Vcnionp30BaHUE WHTEPAKTHBHON AOCK AITPHOTO KOMITBIOTEPA HE TOIBKO YCHIIFIIO HArsiji-
HOCTh HM3JIO)KEHHOTO MarepHaja U CI YPOKPKUBBIM W YBJIEKATEbHBIM, HO ¥ TOBBICHIIO 3aWHTEPECO-
BaHHOCTbH yUaIIUXCs, YIYUIIHIO YCBOSHUE YUCOHOTO MaTepraa.

rpaMMy OOYYEeHHS YJaIuX-

TEME. Pﬂﬂ TEM HOCHUT TCOPCTUUC-
HEC TOJIBKO BBOJWJIOCH CaMO ITOHSTHC,

5. Wcnone3oBaHne MHTEPAKTH OCKHU TaKXe MPUBJICKIO 00YYaIOMIUXCs K aKTUBHOMY y4YacTHIO B
3aHATHUSX, TTOSBHIOCH OOJIBIIC B HOCTEW /ISl B3aUMOJICHCTBUSI M OOCY)KICHHS, TIOMOTJIO COKOHOMHUTD
BpeMsl, Onaromaps yemy yagans Ml JJIs1 JOTIOJTHUTENIBHOTO MaTepHaa 1o TeMe, aHaJIn3a U PEeLICHUS

IpakTuyeckux 3anad. [logata MaTgpuana ¢ MOMOIIbIO HHTEPAKTUBHON JOCKU U IIEPCOHAIBHOIO KOMIIBIOTE-
BICTpEE YCBOWTH HOBBIM MaTepHuall, TaKk KaK BCE CKa3aHHOE MOATBEPKJIa-
HUMAIIUH, BUJICO, KOMITBIOTEPHBIX MOJIENICH, KOTOphIE MMHTHPOBAIN (U3HMUe-

c BaTh MOJIOXHUTEIBHYIO MOTHUBAIUIO YUCHHA,
bl BOPUYECKHUE CIIOCOOHOCTH YUAIUXCS,
OpPraHM30BaTh CAMOCTOSTEIBHYIO ¥ MHIMBUIYAIBHYIO PA0OTY C YUaIUMHCS, 00SCIICUNBAIOIIYIO MO-
p 0-TICHXOJIOTHYECKYI0 KOM(OPTHOCTh KAXKJOTO YUCHUKA B 00pa30BaTEILHOM IPOIIECCE;
OpraHu30BaTh pa3HOYPOBHEBOE O0YUCHUE;
— OpraHu30BaTh KOJJICKTHBHOE B3aUMOOOYUCHHUE;
— COCTaBISTh M UCIIOJB30BATh CTPYKTYPHO-IOTHYECKUE CXEMBI;
— TOBBICUTH HAKOIUISIEMOCTH OIEHOK;
— OCYIIECTBUTH CBOOOHBIN JIOCTYII YHaluXcsi K MHPOpMaITUH;
— pa3BHBaTh MMO3HABATEILHBIA HHTEPEC, MBIIUICHHE ¥ TBOPUYECKUE CIOCOOHOCTH yUaIUXCS;
— MaKCHMAaJIBHO PEeaM30BaTh MOTEHIIMAT CIIOCOOHOCTEH ydaIierocs;
— BbIpaboTaTh (HOPMHUPOBAHUE YCTOMIMBBIX MPAKTHUECKIX HABBIKOB PA0OTHI HA KOMITBIOTEPE;
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- COﬂeﬁCTBOBaTB AKTUBU3allU1 IIO3HaBaTEIIbHOMI JACATCIBHOCTHU 06yqa}0mnxcslg

- yr.TIyﬁ]IHTL MCKIIPCAMCTHBIC CBA3U 3a CHCT UHTCIpallun I/IH(i)OpMaHHOHHOﬁ u Hpe,Z[MeTHOﬁ IIOATIOTOBKH,

— TOBBICUTH 3P (PEKTUBHOCTD OOYUEHUSL.

Bce ckazanHoe BbIIIE MO3BOMIAET CENATh BHIBO, YTO 3 (EKTHBHOCTH COBPEMEHHOT'O YPOKa OIpeaess-
eTCcsl YPOBHEM MHTEepakTUBHOCTH. COBEpIICHCTBOBaHNE Kypca (M3UKH B HACTOSIIEE BPEMS, YCHIICHHE MpaK-
THUYECKOI HaNpaBJICHHOCTH, MOBBIIIEHHE JOCTYITHOCTH 00y4YeHUs 0€3 CHIKEHHUS €T0 HAyYHOTO YPOBHS BO3-
MOKHBI B Pe3yJibTaTe BBEACHHUS HOBBIX 00pa3oBaTENbHBIX CTAHAAPTOB, MPEANPO(UILHOrO (B OCHOBHOW)

1 po(QUITBHOTO (B MOITHOM MIKOJIE) GU3NIECKOTO 00pa30BaHUSI.

CuwntaeMm, 4TO MOJNYYCHHBI HAMH MaTEepPHAT MOXKET OBITh MCIIONH30BaH IMPH MEPeXoic Ha JIBEHA AT~
JeTHee 00s3aTeIbHOE cpeiHee 00pa3oBaHKue, OCOOCHHO MPH peaTH3alliy MPOPHIBHOTO 00yYe

JICH aKT BHCAPCHU.

1  Bopaosckas H.A. I[lenaroruka / H.A. Bopaosckas, A.A. Pean. — CII6.: ITurep, 2006. — 304 c.
2 Bemosesa I'.B. IIpodeccronanbHasi KOMIETEHTHOCTD: acnekThl popmuposanus / I'.B. benio

—326c¢.

3 TlamrokoBa C.B. Hcmosnp3oBanne HHPOPMALHOHHBIX U KOMMYHHKALMOHHBIX TEXHO!
— M.: Axagemus, 2010. — 128 c.

4  Tpodumosa T.U. Kypc ¢puznku / T.1. Tpodpumosa. — M.: Bercm. mk., 2000. —
5 MarseeB A.H. Monekymnspras ¢usuxa / A.-H. Marsees. — M.: Beicnr. k., 1987. —
6 Unbuna JI.O. YyeOHO-METONMYECKUIT KOMIUIEKC 110 AUCLMILIMHE «X\J

CnucoK TUTepaTypsl

K Hast pu3

«Duzukay / J1.O. Uneuna. — Kaparanga: M3n-so KapI'V, 2010. — 102 c.
7 Hponos U.E. 3agaun no obeii pusuke / U.E. Uponos. — M.: Hayka; 200 7 c.

102

Du3uKaHbI P JeHIren1e aeri aic-Taciimep MmeH
(opmacbIHBIH aJIbl capantamMachbl

Makanana >xanmel Oimim  Geperi eITL
Ma3MyHBI KapayFaH. OKBITYIaFb!
BimiM camacelH JkakcapTy yIIi
OKyIIBUTApABIH TIOHTE JIET
Hakrbipak aiitcak, «
KOJIIaHYIbI YCBIHJIBI.
cabakrap, ecenTepIiH ety

OKyIIbUIAphIHA ()U3MKA IIOHIH OKBITYJArbl oIic-Taciiamep
1C-ToCHREep/Ie Ka3ipri 3aMaHFbl MHTEPOCNICEH I TEXHUKATAPhl YCHIHBUIIEL.
ypoi ‘emic-Tocinmepae Oy KypbUIFBUIapAbl MaiifanaHy KepCeTLITeH.
BUIBIFBIH OCJICEH[I €Till, O-epiCiH TaHBIM KEHICTITiH apTTHIPAJBbL.
K (pM3HMKa HETi3/epiH» OKBITyJa COHFHl WHHOBALWSUIBIK TE€XHOJOTHSHBI
IPBINTHI YHpeTyre OallaHBICTBI TOJIBIK Oarapiiama >Kacajblll, JICKLHs
napbl OepiareH.

Kinm cesoep:
QIFalIKbl SPEX
OHBIH [T

-KHHETHKAJIBIK TEOPHs, H30MPOLecC rpaduri, TepMOIUHAMHUKAIIBIK YFBIMBIHBIH
OaTHKAIBIK YPAICI, JKBUIBITY JKOHE CAJIKBIHIATY MamnHanap, KapHo UK jkoHe
KO3 QHUIHEHT], HHTEPaKTHBTIK TEXHOJIOTHS, MeJarOrHKaJbIK capanTama.

L.F. Ilyina, N.N. Kotova

Comparative analysis of the forms and methods of teaching
physics at different stages of its study

The article considers methods of teaching students in secondary school on the first and second stages of train-
ing physics. The method involves using of modern interactive learning technologies. It is proposed to use
methods and means of activization of students ' cognitive activity and increase interest in the subject .This has
improved the absorption of educational material. In particular, it is proposed to use innovative technologies to
study the topics «Basics of molecular physics». Software for exploring themes, lessons and lectures, solving
problems, fixing and generalization is developed.Thematic control is carried out in the form of tests, physical
dictations, control sections of knowledge. On this topic, a pedagogical experiment in the 10th grade, and a
comparative analysis was made. We used an interactive equipment which enhances the visibility of the mate-
rial, making the lesson alive and exciting, increases the interest of students. Application of innovative tech-
nologies on physics lessons improves the quality of knowledge and the accumulation of assessments, pro-
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vides free access to information for students, allows you to identify the most creative abilities and realize
them to the maximum.

Key words: Molecular-kinetic theory (MKT), graphs of isoprocesses, the concept of the first law of thermo-
dynamics, adiabatic process, thermal and refrigerating machines, Carno cycle and its efficiency, interactive
technologies, pedagogical experiment.
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