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NPEAHCIIOBHE

B kuiure packpuiBaloTcs OCHOBHI METOAHMKH
GOPMHPOBAHMS Y IWIKOJILHHKOB yUeOHBIX yMeHud
1o QH3HKe HA PasJHuHbLIX Tanax obyuenus; aa-
eTcs KAaccH(pHKanHa STHX YMEHHI. ;

Hcnoabzosadie MaTepHana JAaHHOMO MOCo-
OMA NMOMOXKET yuHTeailo OGosiee MOAHO H raySoko
OCYLIECTBAATHh BCECTOPOHHEE pas3BHTHE MoApac-
TAIOWEro NOKOACHHS,

[TokasmBas MeroAn (opMmupoBanus 06006-
HEHHBIX NO3HABATEILHBIX H NPAKTHUECKHX yMe-
HitH, aBTopul ODOCHOBBIBAIOT POJib MEKNPeAMeT-
HMX cBs3ell DH3HKH ¢ APYFHMH NpeaMeTaMH ec-
TECTBEHHOro UMKJIa, a Takike npeaiarawot
MeTO/b (POPMHPOBAHUS YV YUAUIHXCA YMEHHH ca-
MOCTOATENLHO HaOMI0AaTh, CTABHTh ONLITH, pa-
Gorarth ¢ yueOHHKOM H JIOTOJHHTEJIbHON JHTE-
parypoii.

[Tocobue manucaHo Ha OCHOBE OOOOULEHHsH
onsita paborit yyureaeil wkoa YeaaGHHCKA H
Oncka. .

DKCNepHMEenTalbHas NpoBepKa MNMPOBOAH/ACH
B Yeanbuncke yunrensMu Qu3nkn wroan Ne 31
H. C. Yauxosckoit, I'. JI. Ko3noBuiM, a Taxxke
yunTesaptnueli xumun Toil ke wxonw B. 1. bau-
HHKOBOfi; yuuTedaMy OH3HKE wkoan Ne 147
3. B. Kpaesoit, T'. A. TypesanoBuM 0 WKOAW
Ne 80 A. I1. JIbikacoBoit; OLIBLUHM yuHTEeaEeM (PH-
auxi Boabmiepeuencxoil  cpeanelr mkoan Owm-
ckofi obaacrn [O. Il JlyOenckuM H MHOMHMH
JPYTHMH. :
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NCHMXOJIOFO-AUDAKTUYECKME OCHOBGI
DOPMHUPOBAHUSA ¥ YYALLMXCS YYEBHBIX YMEHMHA

§ 1.1. NOHATHA «YMEHME» K «HABBIK»
B NCUXONOIHMK M OHMOAKTMKE

Hayuno-texuuyeckunii nporpecc Hemnz0eikio npHBOAHT K BO3pac-
Tanno o0beMa 3Hauuili, KOTOphHE AOMKHL OWTh npuoGperenst B ne-
puoa oOyuenHs B cpeaHefi WKoJe, NOBLIUNACT TPeOOBAHHN K YPOBHIO
ofero oGpasoBanus JMIOACH.

Korpa sosmnkna neob6xoaumocts 8 ofuieMm ofa3aTebioM cpea-
Hem oOpa3oBaHuy, axkTyaabHoll crasa npobaema  CcoBeplIEHCTBO-
BaHHA COAEPIKANHA, METOJAOB H OPraHu3allHOHHEIX (oOpM OOyUeHHA,
Heo6xoanmo e 70/LKO cOOOWLNTD CHCTEMY HAYYHBIX 3HAHRN, HO H
BOOPY/KHTD YUAMMUXNCSH UeNLIM PAAOM YMEHHA H HAaBHIKOB N03HABa-
TeJLHOro H npakThuecxoro xapakrepa. [lostomy, rosops o nomckax
NyTeil COBEpPUICHCTBOBaKHA npouecca obyyenns, cieayeT HMeTh B BH-
Ry HE TOJBLKO COBePIICHCTBOBAHHE METOA0B COOOMIEHHS HOBHX 3Ha-
RH#, HO TAaK¥Ke COBCPINEHCTBOBAHHE MeTOAMKH (DOPMHpPOBaHHA Y Yyue-
HHKOB YMCHHIl H H2BBIKOB.

Ho cnauana neoGXoAHMO BHABHTL CMBICA NOHSTHA <YMCHHE®, 2
SaTeM MNOHATHA «HABHIKY®.

Byaem paceMatpuBaTh NOHATHE «YMEHHE» KaK FOTOBHOCTH JHYHO-
CTH K ONpeJleJeHnbIM QeldcToUAM UM ONePayusy 6 COOTBCTCTEUU €
NOCTABACHHOL YEALIO, HA OCHOBE UMCIOWUXCA SRAHNE U HABLIKOS.

Bce ncuxosor orMeyalot CyMECTBEHHOE  CBOMCTBO YMECHHA —
0006WeRHOCTD, KOTOPOE NO3BOJNET peularh NOCTaBJACHUBE 3alavd B
PA3AHYHBIX MEHAIOWHKXCA YycaoBuax aeatessnocti. [lo ux muenwio,
0606wennocTs — cneunpuyeckoe CrROfCTBO yMENHa, NO3BOJASIONIEEe OT-
JIHUHTB €r0 OT HaBBIKA, XOTA W HaBRIK 061ajgaer OnNpejesieHHOW, HO
OrpaHHYCHHON BAPHATHBNOCTBIO, HAXOARIUEHT DPHMCHCHHC B MEHSIO-
IHXCA YCAOBHAX.

B. M. DBorosenenckunil, H. A. Menunnckas H HX COTPYAHHKHE B
CBOHX paforax BBHIACAAIOT HAPAAY € YMCHHAMH, HOCAILHMH 9acTHhIA
XapakTep, yMmeHHs Gonee obuwiero xapakrepa, Haxoaaulie CBoe NpH-
MEHEHHE B DAaSJHYHBIN H3MEHAIOMHXCA CHIYAUHAX H TNMO3BOAFIOUIHE
pewaTb WHPOKHIT KPYyr 3ajay; NOAYEPKHBAIOT, HMTO XapaxKTepHOH
qepToil pasBUBaIOUEro OOyHeHus SBJARETCH HAKOMICHHE He TOJbKO
¢onpa suaumil, HO H YMCTBEHHLIX ONEpalHil, NPHEMOB, XOPOHIO «OT-
paGoTaHHBIX» H NPONHO SaKpenjeHnnix. Takue onepawin H nNpHeMH
MOXHO OTHECTH K HHTCJJNCKTYaJbHBIM YMCHHsM, HanpHMep cpasHe-
HHe, aHaaus, cuures, abcrparuposanie, obobuierHe, KaaccHprKauns,
YMO3aKJI0YeHHe.
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B ncHX0J0ro-neaarorHyeckoi JHTepaType pasnHuaiorT npocroie u
CAOMCHLIe YMCHHA, cheyuasvrsie W oGobuwernvie. Tlouatne «obodIueH«
HOe yMEHHEe» BBEIEHO CpasHHUTENbHO Heaaswo, 8 1969 r., A. B. Yco-
soft, flozxe nOABMAHCH HCCHACAOBAHHA, IA€ 5TO NOHATHE PACWIHpH-
N0Ch; K HEMY CTaJH OTHOCHTh HHTEVIEKTYaJbHBIE YMEHHSA, KOTOpLIe,
Kak nuwer -I'. WM. Ulyguna, «MOGHAbHBL, NOABHXHE, BapHAaTHBIIb,
6e30TKa3H0 AeficTBYIOT B JIOOLIX CHTyauusax H Ha Jio6oM npeamer-
HOM MartepHane. Osnajenite 000OUICHHBMH YMEHHSIMH MO3BOJSET
WKOALHAKY JAeficTROBaTH ¢BOOOAHO, OHICTPO coBepilaTh Jiodnie mpei-
MeTHRe acficrBusa», Takne yMeHNA XapaKTepH3YIOTCH CO3HATEIbHOCTHIO,
HHTEICKTYaJbHOCTHIO,  UEJCHAaNPaBJCHHOCTBIO, INPOH3BOJLHOCTHIO,
IWIAHOBOCTHIO, NPOTPECCHBHOCTBIO, MPAKTHYCCKONH AEHCTBEHHOCTHIO,
C/AMSIHMEM YMCTBEHHBLIX H NPAaKTHYECKHX AeHCTBHI, a TaKkXe BapHa-
THBHOCTLIO cnocobos jpocTHxenus ueneil. K oOOOIEHHBIM YMEHHAM
TAXXKe OTHOCATCA YMEHHS CaMOCTOATeAbHO paborarth C JHTEPaTypoii,
a Takxe ymenua HabGaioaath M cTaBuTh onmitel. [TostoMmy xarezopuro
yMeRud, 2ubKux no CEOUM CBOUCTBAM, NEESKO NCPEHOCUMBIX 8 HOBLI2
ODCTOATEALCTEA, HOYCACHHOLX HQ PA3GUTUE UHTEAACKTYAALHLIX CliO-
COOHOCTEld YwaQuUXCa, MONCHO HA38ars OGOOULCHHLIMUIL YMEHHSMH.

Ouu 061242107 CBONCTBOM WIHPOKOTO MEPEHOCA; HX MOMHO HCe
NOAL3OBATL NPH PCUICHHH MHPOKOrO Kpyra 3aAatv He TOJNLKO B pam-
KaxX OJHOro npejaMera, 110 M Ha ypPoKax NO APYTHM yueGHBIM Jce
HHIVIHHAM, a TaKyKe B NPaKkTHYeCKOl ACATEIbHOCTH.

Obobuwennpe ymenns GOpMHUPYIOTCS HAa NOHHMAaHHH HAYYHBLIX OC-
HOB M CTPYKTYPBl ACATE/]bHOCTH.

§ 1.2. BMALI YYEBHLIX YMEHWA
M WX XKAPAKTEPUMCTUKA

B yucOuoil aesteabHOCTH BeAyllas povib NPHHAANCKHT YY4eOHbLM
YMCRUSM, NPH TIOMOUIH KOTOPBIX Ye/JI0BEK MO3HaeT OOBEKTHBHYIKO pe-
aibHOCTL, oforaulaer cBOH ONLIT, OBJI3AEBACT CPEACTBAMH BO3Jf-
crBus na npupoay. B. WM. Jlenun, roopa o pasBHTHH JHYHOCTH MPH
KOMMYHH3Me, N[HCAJ, 4TO Hawie oGMIecTBO OYAeT <«..NEepexoanTh K
YHHYTOXCHHIO pPasjcaeHta Tpyiaa Mexay JIOAbMH, K BOCIHTaHHIO,
00y4eHHI0 W NOArOTOBKE BCECTOPOHHE pPA3GUTHLY W 6CECTOPOHHE MO~
roToBJACHHBIX Jofiell, J0/ell Kotopuie ymeror ece deaarsr [3, c. 33].

H. K. Kpynckas, ccnsnanch na ykasanus B. W. Jlenuna, npeaaa-
raja BsecTH B wmxone xkypc «Opranusauus Tpyaa», KOTOpHii, cuHTana
oHa, BOOPYKHT YYaULHXCA <«yMEHHEM CaMOCTOSITe/IbHO mnpnoGperathb
swanug» [18, ¢. 650]. Hanexna Koucranturosna nucajia, 4ro oBja-
ACHHE 3HANHAMH JO/KHO NPOHCXOAHTH B NpPOHECCe MPAaKTHYECKON
NEATEALHOCTH WIKOJbLHHKE, KOTOPHIH YuHTCa HabaioaaTtb, NPOBEPSiTH
cBOH HaOMIOJeHHst MyTeM ONLITa, YYHTCH NOAL3OBATbCA KHHIOA Kak
OPYAHCM TPYAa, YUHTCH NPHMEHATL MaHHbLIe HAYKH K OOBLLACHHOMY
TpyAY.

Omuako A0 HeAaBHero BpeMeHH CTPeMJeHHe JAaTh YyaliMcs
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CHCTEMY 3HAHHHA SBAAAOCH OCHOBNON 3ajayciH B wxone. Ilpu sTom pa-
Gora yunTesds OUECHHBAJIACh NO KAaUeCTBY 3HaNMI yuaupxcs, pexe —
N0 YMEHHIO pellaTth 3alaul H elle peke— N0 YMeHMO IKOJLHHKOB
CaMOCTOATENLHO NPOBOANTL HAOJIOACHHS H ONLITH, H COBCEM He one-
HHBaJHCh NPH STOM YMEHHA YYaUlHXCsl CAMOCTOATeALHO Dprobperarhb
SHAHHA M3 PasJHYHBIX HCTOYHHKOB.

B nporpamuax no (u3HKe H APYrHM  NpPeAMETaM eCcTecTBeHHO-
HAYYHOrO WHKAA, H3YMacMLM B cpeaueii wkoae, no 1981 r. obmero
nepeunss yMeHuii H H2BLIKOB, KOTOPLIC A0JMKHH OuTh cOopMHPOBAHH
y YHalHXcA B Npouecce H3YYeHHs KONKPETHBIX Pa3iesioB, He AaBa-
JIOCh.

Hceaenopanus, nposeienunie B xouue 60-x rr. nawmero croaeths
Ha TEOPETHYSCKOM H 3IMIHPHYECKOM YPOBHE NCHXOJOIaMH H AMAAK-
TAMH, NOKa3alH, 4TO AJ8 ycnemuoro obGyuenus HeoOX0AHMa OpHEH-
TAUHA YYHTENs HE TOABLKO Ha cooblueHHe CHCTEMMW 3nannil, HO W Ha
dhopMHpOBAHHE CHCTEMB! YMERRH H HABHKOB H UTO YMCHNA JIOJMKHH
dopmipoBaThes B TecHoill cBasH ¢ (opmuposzunyiem noustir, Ha
npuMepe GOpMHEPOBAaHHA NOHATHIT KHHCMATHKM 1I0K43aNH0, YTO CaM
NpoIece YCBOCHHA NPOHCXOAHT YCilelnee NpH YCJAOBHH, eCJH OIHO-
BpeMCHIEO (OPMEPYIOTCH Y YYamINNCs YMEHnusa, COOTBETCTBYOUIHE
STHM DOHRTHAM,

Yueuus, Gopmupyemue B npolecce H3yYCHHS OCHOB HAyK H HeE-
OGXOANMBIE R YCNCWIHOrO HX H3YUeHHS, NMOJYYHIH HasBanne yuweb-
HoLY yaterudl.

Hanvueiliune HOCACIOBANHS NMPHBEJAH K BBIBOLY, YT0 HEOOXOAHMO
BLIICTHTL OOuine yueGuble YMeHHS, a HMEHHO YMEHHA YHTath, NH-
caTh, COCTABNATH NJaH OTBETA, & TAKKE YMEHIis, KOTOpbe ABJINIOTCH
OOUIHMH Mg CCTECTBEHHOMAYMHBIX AHCUHNIKA, T. ¢. YMeuus paborain
¢ yuebGuoil aureparypoll, nNpoBoAHTL HabjlonenHst, CTABHTh ONBITHL.
B nporpammax sroro umxkia ¢ 1981 r. paercs nepeucHb UacTHHIX
VMEHHIT, cneuupuunbIX AJA KOHKPeTHHX npeaMeros (uanpumep, mpo-
BOAHTH H3MEPEeHHA CHJAB TPeHHs H BI3BEIWIHBAHME TCJI AHHAMOMETPOM
B Kypce (PH3HKH, OCYIIECTBAATH XHMIUYECKHIT alnafiia BellecTsa B Kyp-
ce XHMHH, paGoTath ¢ MHKPOCKONOM B Kypce OHONOrHH W T. A.).
K coxanenmo, stor nepeuenb aan Ges Kakoii-nnbo cucremn, Ges
BLUICNEHHA TAABHBIX M BTOPOCTENCHHBIX YMeHHIT

Bee ymenns no Buay yueGnoN jeda7elbHOCTIt MLl pasjeiseM Ha
YMEHHS, NpeacTaBjIeHNble Ha pHeyHke 1,

B ofyueHHH NepBOCTENCHHOE 3H24CHHE HMEIOT NO3HABATEAbHbIE
YMEHUR, T. €. YMEHHs CaMOCTOSTC/AbHO NpHoGperaTh 3Hanus, Owun
0COOEHHO B2XHBL AAS NONOJHEHHS 3HaHu{l no oxouuyanuyK yueGHoro
3aBejienns (aas wempepusroro camooGpasosanus). Boopymenne
VUAIHXCA NO3NABATENLHLIMH YMEHHAMHN — Ba)KHoe CPEACTBO TNPOTHB
NepPerpysKH yuamuxcs i HeoOXORNMOC YCJIOBHE NOBLIMEHHS 3S{dek-
THBHOCTH YueOHBIX 3aHsTHIL

[Tpu onpejeaeniin COCTaBa MO3RABATEJbHHX YMEHHH caeayer He-
XOAHTD NPEXKAE BCErO M3 JHAAH32 OCHOBHLIX HCTOYHHKOB 3HAHHIL
JlAs WKOALHHKOB OCHOBHBIMH MCTOMHHKAMH 3HaHHi ABAAIOTCHS yuel-
HUKH, CAEAOBATE]bHO, MX HEOOXOANMO HAYUHTH C HHMH paboTaTh.
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Ocnobusie Budw

yvednsrx ymenud

no3wa- | |npaxmu-| |opeanu-| | camo - oUeHOUY-
bamene| |veckue sauuon-| | kowmpo| | HbIE
Ho/e Hole nR

Puc. L.

Uenonek uepnact 3nanis Takxe M3 nabuwoachinii 32 OKpYIKaroLef
JCTCTBHTENLHOCTLIO, 33 SBJICHHAMH, NPOTEKJIOWKMI B HPHPOAE K B
yeaosuax npoussoacrea. [losromy HyKHo QOpMHPOBATL Y WIKOJALHII-
KoB ymenne Haba10nath, 4To06 HaGAI0OACHHE ANS HHX CTAJ0 METOAOM
NoJyYeHHs AOCTOBCPHBIN 3HAHMI, TAaK KaK HENOBEK, BAAACIOUIHA STHM
yMeHHeM, NO3HAeT 3HAYHTEJIbHO GOJblIE, NoaMeyas B CaMbiX HesHa-
YHTeAbHBIX, Ka3aJock Obl, OOLUICHUBIX SIBJCHHAX CYUIECTBEHHO BaX-
HbIC CBOMCTBA MATCPHAABHOrO MHpa, BayKHHE TCHACHIRH B PasBHIKH
SKOHOMHKH, KYJILTYPH, HAYKH, TEXHHKH.

HOas cospementoro cnemuasiucra Jo0oift oTpacii HapoOAHOro Xo-
3aficYBa, a TAKME NPH H3YYCHHH €CTeCTBCHHOHAYUHLIX . AHCUHIIHKH
BAJKHOE 3HAUEHHE WMeeT OBAajCHHE METOOUKOI IKCREPUMEHTA. JKCe-
NCPHMEHT SIBASIETCA KPHTEPHCM  NPABHALHOCTH TEOPETHUECKHX Mo-
crpoennii. On BkJWuaer B ceba yMEHHA CTPOHTh IHIIOTE3H!, NPOBOANTDL
HaGMOACHHS, H3MepeHHs, BhIUMCACHHA, rpaduyeckne NOCTPOHHA,
anain3 nodyuenunx Aanuex. ChaenoBatesbHo, HeOOXOAHMO UeAeHa-
NpaBACHHO ¥ IJAHOMEPHO (POPMHPOBATL Y YHCHHKOB NepeyHc/eHnbie
yMEeHHSL.

dopMupoBanue YMEHHH CAMOCTOATEJIbHO BECTH HaGMIOACHHA H CTa-
BHTb ONLITH MNPOTEKaeT KpafiHe MEeJJIEHHO, TAK 4YTO K MOMEHTY OKOH-
YaHHA cpeaHeil WKOAB MHOFHE YHallHecs He MOTYT BBLICJIHTL HEpTH,
XapakTepHbie ANS IKCNepHMENTa Kak Merojla HayyHoro nosHaHus, He
MOTYT CAMOCTOITeJLHO MpoaesaTh HechoxHne onmTe. [lponcxoaut
STO MOTOMY, YTO YuallHecs Ha NPOTAXKeHHH Beero o0yyeHHs B IIKOAC
BLUIOAHAIOT HA0JI0ACHIE H 3KCMNEPHMEHT MO TOTOBHIM HHCTPYKUHAM.
IleaTensHocTh YYalUxess IPH 3TOM HOCHT PenpoayKTHBHbIH XapakTep.

B macrosuiee BpeMa BO3HHKACT HEOOXOIHMMOCTh B CYWIECTBEHHON
nepecTpoiike MeTOAMKH (POPMHPOBAHHA Y YHALLHXCA YMEHHA Ccamo-
CTOATENLHO CTABHTH ONbLITH.

Takum 00Gpa3oM, K OCHOBHLIM NO3HABATE/AbHHIM YMCHHAM OTHO-
CATCH:

paGora ¢ yueSHeii H HayuHO-noNyJAspHOil JHTEPaTYpON, a HA 9TON
OCHOBE YMEHHA CaMOCTOATE/ILHO NpHOOperath H yriyOasTh 3Hains;
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nposejenne nabmoaenua B GOPMYJNHPOBKA BHIBOAA, MOJE/IHPOBA-
HHE M NOCTpOEHHE THNOTedni;

YMEHHA CAaMOCTOATENbHO CTAaBHTb IKCTEPHMENT H HA €ro OCHOoBe
NnoJ/iyqyats HOBble 3HaHuA, O0bACHATDL ABJeHNa H HabmiogaeMmuiec QakIu
Ha OCHOBE HMEIOMIMXCA TEOPETHUECKHX 3Nauiii, NpeackasnBaTh cJiel-
CTBHA H3 TEOpHil

BaxHy0o poab Hrpaer GopMHpPOBanNe NPastutecKux ysenud.

Copepxanne Kypca PH3EKH H APYrHX €CTCCTBCHHOHAYMHHX AHC-
UHIVINE, H3yyaeMHX B cpeaneil umikoae, co3aaer (GaaronpHsTHbE yC-
JOBHA A (GOPMHPOB2HHA Y YUAlIBXCA NPAKTHYCCKHMX YMEHHIT H
NOAFOTOBKH MX K TPyAy B cdepe MaTepnaibHOrO NPOMIBOA-
crea. Crenosartensio, HEOOXOAHMO BeCTH PabOTy MO TEOPETHYSCKOMY
H NPAKTHYECKOMY O3HAKOMJICHHIO MIKONBHMKOB ¢ TEXHUKON, a Takxe
C TEXHOJOCHER COBPEMEHHOro NMPOMBIIICHNOrO i CeNLCKOX039iCTBeR-
HOrO NPOH3BOJCTBA, OCHOBHEIME HANPABACHHAMHE M JIOCTHMCHHAMH
HaYYHO-TEXHHUYCCKOro nporpecca. B npouecce H3yYenns TEOPETHYECKO-
rO MaTepHaja, NOCTAHOBKH ACMOHCTPAUHOINBIX ONBITOB, BLINOAHEHHA
GpOoNTAJLHKX ONHTOB H JaboparopHuX palor, PCIICHHS  3IKCTEPH-
MCHTANBUBEIX 33724 W BHNOJHEHHA palorT NPakTHKYMOB yuaulwecs
JOJKHBL OBAAJCTL CACAYIONHMI YMEHHAMMN:

1) uamepsTh (NOJAb3OBaTLCS HIMEPHTENLHBIMH nprbopamn: Mac-
wrabHoll JAHHCIKOIN, H3MEPHTENLHON JCHTOH, MEPHHM UHIHHADOM,
BeCAMH, JHHAMOMETPOM, TEPMOMETpPOM, GapOMeTpOM, MaHOMETPOM,
aMIIEPMeTPOM, BOJALTMETPOM H T. A.);

2) BoluHCAATH (MPOM3BOAHTHE MaTeMaTHuecKkyio o0palboTKy pe3y/b-
TaTOB ONHTOB);

3) cTponTb M AaHAJHIKPOBATL rpaduKH, packpuBalouke ocobeu-
HOCTH (YHKUHOHAJABEBIX 3aBHCHMOCTCH MEMAY (H3HUCCKHMH Beu-
YUHHAMMN, XapakTepHIYIOUHMH LaHHOE gBJCHINC;

4) noNb3EBATHCH PA3NHUHBIMH N200PATOPHLIMH NMPHHAAIEIKHOCTA-
MH  (XHMHYECKOIT NOCYAOil, WTATHBAMH) M HCTOUHHKAMI  3HEPrHH
(cnMpTOBKaMH, 3JCKTPONAHTEAME, AKKYMYJIATOPAMHN, BBINPSMHTENs-
MH), a TaKXe NPHOOpPaMH H HPHHALICIKHOCTHMH, BCTPLHAIOUEMHCH
B OBITY M TexHuke (puiuaraMmu, OJ0KaMi, BHEJIOUATEAAMI 2NEKTPH-
YeCKOro TOKa, NPOBOJIOYHBIMH PCIHCTOPAMH, PCOCTATAMH, 3JCKTPOABH-
raresaMy, KOMOacoM, NOCTOAHHWIMH MarHiUTaMH H 3JCKTPOMArHUTa-
MH, ONTHYCCKHMH JHH3aMH, 3epKaJaMHd H T. A.);

5) cobupaTh JCKTPHUCCKHE LENH H YHUTATh HX CXEMbI;

6) pewarth pacueTHBe, rpaQuuecKHe, JOrHYECKHE H IKCHEPHMEH-
TaJbHEE 3aJaUH; NPHMEHATh NPH BLIYHCACHHAX 3JAEKTPOHHO-BLIYHCIH-
Teapuyio Texunxky (3BT). )

HeobGxoaumMo BuaeauTh rpynny opzanuzayuoxnux yseruid. Ciopa
OTHOCATCS TUIAHHPOBaHME CBOell AesTeNbHOCTH H NPaBI/bNaa opra-
uHH3auua pabouero Mecra BO BpeMs 3aHATHIL M NPH BHINOJAHECHHH Ja-
Gopatopunix pabor,

Baxnoe 3HaucHHe HMEET YMCHHe npo600uTt KOHTPOAL 33 CBOHM
IIOBCACHHCM, BHIMONHEHHCM AeHCTBHII M ONepaltiit OpH HIMEPEHHAX,
BbIYHCIACHHAX, PEIIeHHH 3ajay, NPH MOATOTOBKE AOMAlIHKX 3aAaHHH,
T. €. OCYWECTBJNTh CAMOKOHTPOAL,
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B oraeasnylo rpynny BuJENEHH oygexotnuie ymenus. K num OT-
HOCATCA YMEHHA JAaBaTh COIHAJbLHO-3KOHOMHMUECKYIO B 3KOJOrAie~
CKYIO OLEHKY MOJYYEHHLIM 3HAYeHHAM BeJHUHH B pesy’ibTaie peue-
HHSI BBIMHCJAHTCALHBIX HJAH IKCHCPHMEHTAJbLHEIX 3a/ay, & TaKXe TeX-
HOJIOTHH NPOH3BOACTBAZ, JOCTOBEPHOCTH pe3yJbTAaTOB  IKCNEPHMEH-
TaNbHEIX pafoT, NOrPEIIHOCTAM, AONYIICHHHIM NPH BHINOJHCHHH Ja-
GopaTopublx pabor.

HexkoTophie H3 mnepeyncyieHHBX YMCHHIl fBAsIOTCA OCUIHMH AAA
Beex yueGHEIX AucuMnAKH. D10, HanpuMep, pafora ¢ KHHION, Hayu-
nas opramusauis Tpyra. Paji ymennii apaserca oOMMM AT LeABIX
UHKJOB AHCURIJINE, HaNPHMEP Takne, KaK H3MepHTeJbibe, BHYHCAR-
TeabHue, rpaduiuccxue — oGiHe AJA €CTECTBEHHOHAYWHHIX W Mare-
MATHYCCKHX JAMCUHNJAMH, 3 YMCHHS NPOBOAHTL Habalonenua M 3Kcme-
pPHMEHT — o0lHe AJs NPeiAMeTOB eCTeCTBEHHOro HHKJa,

IMostoMy BaXXHo o6ecneuHTh SAHHBI NMOAXOA H NMPEEMCTBEHHOCTL
K GopMHEPOBanNI0 OOIWKX YYeOHBIX YMEHHIT NpH H3YUCHHH PasIHYHLIX
npejMeToB.

§ 1.3. COBEPWIEHCTBOBAHMUE METOAWKM DOPMHMPOBAHMSA
YYEBHBIX YMEHMA Y LUKOJIbHMKOB —
HEOEXOAUMOE YCJIOBME MOBbLILLEHMS KAYECTBA
OBYYEHMSA

B Oclopnsix nanpasaenusix pedopmit 06ueo6pasoBateapion
npodeccHoNanbHOR WKOMB Nepej YUHTEsMH H NeAaroriyuecKoil Hay-
koil nocraBiena 3ajava oGecneynTh He TOABKO MOBHIUEHHE Kauyecrsa
3HAHHA YY2LHXCA H pas3BHTHE HX MBIULICHHA, HO H YCHIHTL MOJH-
TeXHHYECKYIO HANpaBieHHocTh oOyueHns, cBasath obyuenue ¢ Mu3-
HBIO, YAYUUINTL MOATOTOBKY Y4aUUIXCA K TPYAY, K cBoGopnoMy Bbi-
Gopy npodeccHH.

Ator KOMNNEKC 3ajau HeOOXOAMMO pemath npH npexued 6Gioa-
AETE BpeMeHl, B YCAOBHAX OCYLlECTBJEHHs Bceobuiero cpeanero 06-
Pa30BaHHA.

IMpouece oOyueHHs He MOMeT OBITh yCHeWwHBIM 0€3 BOOPYKeRH:
VHalHXCs CHCTEMOl yMeHHIT H HaBHKOB yyeGuoro Tpyaa — ot YMeHHIT
UHTATh H MHECATH /IO CaMOCTOATENBLHOTO NJAARHPOBaHHA paloTh; OCy-
LIECTBISITH CAMOKOHTPOMbL 33 ee BHIMOJHEHHEM H BHOCHTH NOCJACAYIO-
litte KOPPEKTHBEL, YpoBeHb 0GyuacMoCTH aeTell, TeMMbl nepepaboOTKH
H YCBOENMsl HMIl HAYUHOI H TeXHHUECKOH HilpOPMAIIH i B KOHCYHOM
HTOre KauecTBO 3HaHHI YUALIHXCA HAXOANTCsl B 32BHCHMOCTH OT
yposus cdopmupoBannocTs tix ymenmii. Ilpouece opnajenns sua-
HHSAMH HEPa3PLIBHO CBA3aH C NPOLECCOM OBAANCHHA HHTCANEKTYalb-
HBIMH YMENHSMH, TAKHMH, KaK aHajn3, cpaBuenwe, cunres, aberpa-
ripoBaHHe, CHCTeMaTH3alus, o0o6LIeHHe, H YMCHHAMH NPaKTHYECKO-
ro Xxapakrepa (BHIUHCJEHHS, H3MEPCHMs, COOPKA SJIEKTPHUCCKHX ue-
nefi ¥ 1. A.). Ilostromy dopMupoBaHHIO yMeHRIl B HAacTOAUlEe BPCMA
NPHAACTCS HCKJAIOYHTENBHO Ba)XKHOe 3HaueHHe.

B coBpemeHHOil AHAZKTHKE W B WKOJBLHOI NPAKTHKE BEAYTCA NO-
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HCKH 3pdexTHBunx MeToaoB GOpMHPOBAHNS YMCHHI, I YTBepXieHa
nporpamma Munrcrepersom npocsemenina CCCP mo ux dopmupo-
Bauuio. OjiHaKo B NPaKTHKe MIKOJABHOrO OOYuUeHHs 3TOT npouece
OCYWIECTBIACTCA eie MajdoapdexKTHBHO, WTO NPHBOAHT K Pe3KoMy
PaCXOXKICHHIO MeMAY TeMnaMu pocra o0beMa 3HAHHI, NMOAJIEXKAILHX
YCBOCHHIO, H TeMOAMH pocTa VpoBHeil chOpMHPOBAHHOCTH MO3HABA-
TENbHbIX VMeHHii, HeOOXOAHMbLIX st nepepabOTKH H YCBOGHHH BCE-
Bospacraiouero o0bemMa  suaunil, onpeaeaseMbplX  NPOrpaMMamu
(prc. 2). D10 apasercas OAHON U3 NPHUHI CHHKCHHT YCNEBACMOCTH
VYaIUXCA ¢ nepexoioM M3 xjaacca B xkaace. Bee 3to npusoumr X
HEOOXOANMOCTH YCHANTH BHHMalHe spdexkrHBubIM cnocobam (opms-
POBAHMA YMEHHH Y WIKOJBHHKOE # BHEApeHHs HX B npaktuky. He-
00X0AHMO, YTOOL! Pa3BHTHE YMeik#l OCYLIECTBAANOCH CHHXPOHHO ¢
TeMnamy pocra obbeMma HuGOpMaUHH, noasexKaueli YCBOCHHIO.

Has ppouecca o6yueHNA NEpBOCTENCHHOES 3HAYEHHE HMEIOT MOsHa-
BATE/IbHLIE YMEHHS, T. € YMEHHS CaMOCTORTeNLHO npHoGperarth 3ua-
HHS H3 Pas/HUHBMX HCTOMHHKOB. OHH OCOGEHHO BaXKHbl i NOATOTOR-
KH yYalHXCA K MNOMOJHEHHIO # o0Ooraleniiy ¢BOHX 3HaHHN 10 OKOH-
YaHHH YueOHOrO 3aBeJAeHHS — HeNPEePHIBHOMY caMoo0paszoBaHHIO, 41O
JRKTYeTes: TPeSOBAHRAMN CErOANALINErO JHA H HApacTauHeM TeMnos
HAYHHO-TCXHHYECKOTO Nporpecca.

3uauenne pelienns AaHHON NpPoOJeMH B COBPeMEHHBIX YCJAOBHAX
o6yC/IOBJACHO CLIe TAKEM BAXKHHEM (AKTOPOM, KAaK HaJHuHe cephes-
HOH Ieperpysku yuallHXCA AOMAIUHHMI 322HHSMH BCACUCTBHE TOIO,
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YTO OHH He YCNEBAIOT J0MILM 06pa30M YCBOHTL yweOHL maTepH-
a7 Ha YPOKaX M NOSTOMY BWHYAKICIM MHOroe Joy"HBath H jopabGa-
THBaTh aoMa. O06 3T0oM YOCAHTENBHO CBHACTCJALCTBYIOT NPHBCAEHHLIC
Ha pucyHKax 3 u 4 JAaHHule, ToJAyyeHHbe H4 OcHOBE OGC/]eN0BaHHA
Gonee 4 THIC. VHAlMXCA WIKOA CEMH PEFHOHOB CTpaHbl, O 3arparax
BPEMEHH Ha NOJHOUEHHOe BHINOJIHCHHE yualtumucs sapanuit (Ha pa-
cynxe 3 roOpH3oHTa/bHas WITPHXOBKA YKasubiBaer AONYCTHMOE BpeMa,
a Kocas — (paKTHUECKHE 3aTPaThl BPEMCHH Ha TNOJHOUEHHOE BHINOJ-
penne sanamus). Onn NOKasWBaior, HTO Jaxe yyauumcs, 00yuaio-
UIHMCH NpEHMyIlecTBeHHo Ha «4» 1 «5», AR NMOJHOUEHHOTO BHINOJ-
HCHHA JOMAWHHX 3ajanuil Tpebyercs BpeMeHH 3HauyHTeabHO GoJbiue
HPEAYCMOTPEHHOrO Ha 3T0 YcTapom 0011eobpa3’oBaTeibHON cpeanen
WIKOAK, 8 YHalHMCs, OCHOBHBIM 6ajJioM KOTOPHX ABJACTCA «3», Bpe-
MCHH Ha BHINOJHCHHE AOMalUHHX 3ananuii Tpebyerca B 1,5—3 pasa
Gonbuwie. D70 NPHBOANT K TOMY, YTO Yy Y4allmxcs npH gobpocosect-
HOM OTHOMICHHH K VMEHHIO NPAaKTHUCCKH HE OCTaeTCs BpeMelH AaA
npeGuIBaNKs WA BO3AYXE, AAA OTALIXA, 3AHATHI CNOPTOM, YTO OTPH-
HATEJABHO CKA3HLIBACTCH Ha COCTOAHNH 3J0POBbA jerefi # HX BCecTo-
porineM passutiu. Mmeercs elie oiha HeraTHBHAA CTOpPOHA STOrO siB-
JICHHA: PA30MAPOBAHHE YMAULHXCH B YUeHHM, NOTepA YBEPEHHOCTH 8
CBOHX CHJAX H cnocoBHOCTAX H Kak CJEACTBHE CHHJKCHHE YCneBaeMmo-
cti, nabaojaemoe npu ux nepexoae u3 VII kaacca 8 VIII v panee
B crapwé Kaacew (puc. 5).

Yerpanenne OTMeueHHBIX TPyAHocreii Tpebyer npexae Bcero co-
KpauleHks NPOrpaMMIOro MaTepHala, HCKIIOUEHNHA H3 Hero upesmcp-
HO TPYAHBIX MR YYalHXCA BONPOCOB, a TaKXe BONPOCOB, HE HMEIO-
" mnx Goabworo OGPa3CBATENBHOrO H BOCMHTATENBHOrO  3HauCHMU:.
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Bumecte ¢ TeM HeOGXOAMMO COBEPUIEHCTBOBATL METOAMKY (OPMAPO<
BAHMS Y YUAUIHXCA YMCHHII H H4BHIKOB y4eGHOro Tpyaa, #00 OT 310r0
3ABHCHT YCNeX OBJajielHsi HOBLIMH 3HAHHAMH W YMEHHAMY, HX Ofc-
PaTHBHOCTb H ACHCTBEHHOCTH, MOATOTOBJAECHHOCTH YUAULHXCA K CaMoO-
obpa3oBaiiio.

Ias pemenss oOuell neiarordyeckofi mpolaeMbr HeOOXOANM ue-
AR KOMMJeKC AHAAKTHUECKHX 3ajay, MNO3BOASIONME ONpeaeinTh
COCTAB H CHCTEMY OCHOBHBIX yueGHBIX yMenmii; TpefoBaHHA K YpPOBHIO
c(h)OPMHPOBAHHOCTH ONPEACIEHHOrO YMEHHs K MOMCHTY OROHYAMHHA
cpeateit WKOAK; 3Tansl (GOPMHPOBAHHA; BKIAA yueGHHX NpeAMeron
B (GOPMHPOBAHHE KaXKAOTO YMEHHS; METOJHKY OOyueHis, obecneui-
BAIOLLYIO ycnewnoe (GOPMHPOBAHNE H PasBHTHE YMEHR Y netreil a0
3a/aHHOrO YPOBHS Ha Ka)KA0M roay obyuenus; NpeeMCTBEHHOCIb B
HX PA3BHTHH W KPHTEPRH CHOPMHPOBAHHOCTH YyMEHHIL

Iana yenewsoro (opmupoBanusi yMeHuii Heo6XoauMa  uejeHa-
npaBieHHass W coriacopannas pa0oTa BCero NeRAroriueckoro KoJj-
JCKTHBA, YeTKHIT H CHCTEMATHMECKHIl KOHTPOJb 32 €ro JAeiTeaLHOCTDIO.

3ajaya JAaHHOTO NOCOOHA — PACCMOTPeTh METOAHKY (opMupoBa-
HHS Y YUYEHHKOB OGOOGUICHHBIX YMeHH H HABLIKOB.

IMonsaTHe «oGoGHICHHbIE YMEHHA» HE afeKBAaTHO MOHATHIO «obmue
yueGuuie ymennsn». Koraa ropopar o6 obuux yyeOHHX ymeHHaX, MOA-
pa3yMeBaloT TaKMe YMeHHst, KOTOpble ABAAITCA OOUUIMH Jas BCeX
yueOHEIX AHCURMIHH HAH JJsi ONPeAeIeHHOr0 WHKJAA  JIHCUHAJHH.
K nepBuM OTHOCATCH pPeueBLIC yMeHHs, a TAKKe yMeHus uHTaTh M
nicath. VaMepHTeIbHHE H BHUHCAHTEJNbLHHC YMEHHA sBAfIOTCH 00-
IMMH AJs AHCLENJHI eCTeCTBeHHO-MATEMaTHUECKOro WHKaa; HabJaio-
1aTh H CTABHTb ONBITH — AJfA AHCUMILIHH €CTECTBEHHOro uikaa (XH-
MiH, GuoJoruu, (QH3MKH, NpupojaoBeicHHs, dusmueckoii reorpadum).

O6mme yueGuuie ymeuHss MOryr OuiThb C(POPMHPOBAHH 20 YPOBHA
0GOGIIEHHBIX NPH BIOJHE ONpEjeNeHHBIX YCAOBMSAX H MPH HCNOAb3O-
BAHHH COOTBETCTBYIOWICH MeToauky. Baknoii xapakrepuernxoii 0606-
WEHHOTO YMCHIiSi SBJAACTCA CBOICTBO wupoxozo neperoca. ChopMu-
pOBaHNOe Ha KOHKPETHOM MaTepHaje, 0000ineHHOE yMeiHC MOXET
6HMThL NPHMEHEHO HA YPOKaX N0 APYrEM npejMeram.

PaccMOTPHM TEOPETHUECKHe OCHOBBI (GOpMHPOBaHHA OGOOICHHEIX
yMeHni.

§ 1.4. TEOPETMYECKME OCHOBbl ®OPMMPOBAHMA
OBOBIYEHHBIX YMEHHMHA

YMenusi cranoBatcs OG0GWEHHLIMH, eciH OHH (OpMEHpPYIOTCA Ha
MOWHMAHHH HAYYHBIX OCHOB H CTPYKTYPH JACATE/bHOCTH.

B ocHoBy npepiaraeMofi METOAHKH TOJOJKCHBl TEOpHS JeATe]b-
HOCTH, paspaboTannas coserckum ncuxosorom A. H. JleontheBHiM, H
yuenHe O THNAX OPHEHTHPOBKH, Pa3paboTaHHOE COBETCKHMH MCHXO-
aoramu [1. . TaabnepunbiM H rf @, Tanaw3auHOM.

Hceaenopaius NCHXOJOrOB MOKAsadH, 410 yMeHHs (OpMupYlOTCA
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8 npouecce nenteabHocTH wenosexa. [losromy ueodxoammo pacemor-
PeThb NOHATHE «IEATEALHOCTb», €¢ BHAB H CTPYKTYpY.

B NCHXOJAOTHH NOA ACATENBHOCTHIO NMOHHMAETCH NONNTHE, XApPaK-
TepH3yioulee (QYHKUHIO HHAWBHIA B NPOLUECCE €r0 B3aHMOACHCTBHA <
OKpyKatounM MupoM. [lenxnueckas aesTeasHocTb nobyxKaaercs no-
TPEOHOCTBIO; HANpaBjeHa Ha NpeAMeT ee YJAOBJACTBOPEHHA H OCyuie-
CTB/KCTCA CHCTEMON AelcTBHIL

[TcHX0a0rH NO-pa3HoMy BBLIUACANIOT OCHOBHBE BHAB YeJOBEYeCKoil
AeatesnbhocTH. Onnako HECMOTPS HA pasauuue MOAXONOB K ee KJaac-
CHpHKAUNH, GONLIIHNCTBO MCHXOJOTOB BHAGJAIOT  MO314BaTENbHYIO
AesTenbHOCTL (yuenue) w npeobpasosareabnyio (Tpya).

Otaenbubie BHAL ACATENLHOCTH MOXHO PasiAHyaTh MexAy coboil
no ¢gopme, cnocobam HX OCYIECTBICHHS, BPEMEHHON # NPOCTPAHCT-
BEHHOIl XapakTepHcTHKe, GHIHONOrHUECKHM Mexanuamam # 1. 4. Oa-
HAKO IidBHOE, UTO OTJHYACT 0.y AeATeNLHOCTh OT JAPYrofi, COCTOHT
B pasauyui ux npeameros. Mmenno npeaMer ieaTeabHOCTH H NpHAaA-
eT el onpeaeseHny HanpaBACHHOCTb.

A. H. Jleouthes CUHTAET, YTO NPEAMET ACHTCILHOCTH €CTh ee
REHCTBHTCALHBI MOTHB, Ile NMOA MOTHBOM NOHHMZIOT npeaMer ae-
WICCTBCHUBI HAN  WA€a bliblll, KOTOPHIT NOGYAA2eT H HanpasBaser
Ha cebn Aeatennnocts, Hanpimep, npeaMeroM skcnepHMeHTaNbHol
REATEALHOCTH YHAIHXCA HA YPOKAX €CTECTBCHHOHAYYHBIX JAHCUHUAMH
MOryT ObITb KaK peaJbHble OOBeKTH H3YueHHs, TAK B (QYHKIHOHAJb-
HEIE 3ABHCHMOCTH MEXKAY BeJHYHHAMH HJH TO H APYroe OAHOBpeMeH-
vo. Tak, npu mH3yueHHH ynpyrux cBoficTB Tea, ¢ OAHOM CTOPOHM,
NPCAMETOM REATENbHOCTH SABJAACTCA KOHKPETHOE Teno, a ¢ ApYroi —
HCCJTeI0BAHNE 3ABHCHMOCTH CHABI VAPYTOCTH, BOZHHKAIONICH B HeM,
OT BeJHYHHB AedopMalui.

[lo coBpeMeHHLIM BO33PDEHHSIM, BCE BB ACATENBHOCTH HMEOT
cipykTypy. OcroBuoit cocraBasiomeii Kakofi-1#60 AesTeNbHOCTH 8-
AneTCa JeiicTBHe.

[loa aeiicTBHEM NCHXONOTH TOHAMAIOT NpOLECC, NOAYHHEHHLI
NPEACTABJCHHIO O TOM pesyJbrare, KOTOPHil A0JXKeH GBITh JOCTHTHYT.

Hapsay ¢ nonatiem <«aeficTBie» nCHXOM0TH BREJH NOHATHE «One-
pauus», T. e. cnocod ocywecrsiaenus neiicrsud. [lepponayanbuo Kam-
Raa onepauus QOpMHPYETCH Kak AelicTBHE, NOJYHHEHHOE Onpenesen-
Hofi uean. Ho 3atem OHO MOXKET BK/IIONATLCA B Apyroe jeiicrsue
CAOJKHOTO OMNEePALHOHHOrO COCTABA, NEPECTaBas OCYLIECTBAATHCS #
KayecTpe 0coboro LeNeHanpaB/]eHHOro NPOLEecca M CTAHOBACH OAHHUM
H3 cnocoGoB ero BHIIOJNCIHA, T. €. onepalHeil.

HeoGx0auMO OTMETHTD, HTO MEXKAY pa3BHTHeM onepauuil u pas-
BHTHEM JIefCTBHI CYLIECTBYET onpeietiennas cBasb. IIpH ycnosiu
JAOCTHXEHHA BLICOKOTO YPOBHSI PA3BHTHA ONEpaunii AeJaercst BOIMOM-
HEIM Mepexoil K OoCyLecTB/IenHio Oonee CJHOKHBIX AeficTBHil, a 9TH
Gojiee cloXHBle ACfiCTBHA B CBOIO OUEpEib MOTYT AaTh HAYAJIO M-
BLIM ONEepauHAM, MNOArOTOBJAIOMIHM BO3SMOKHOCTh HOBHIX JAeficTamil.
Tak, osiraaes chavaja onepauueil BKJIOUCHHSE aMnepmMeTpa B npo-
ciefflyio 9JeKTPHUYCCKYIO 1eNb, YUYEHHK CMOJKET OCBOHTH aeficree
H3MEDCHHS CHJLL TOKA B OOUeil 4acTH HENH H B OTACJLHBIX BeTBxX
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NapasJeJbHOrQ  COeJHHEHHS MPOBOAHHKOB, UTO  NO3BOJNT €My
CpPaBHHTL MX, CAeJaTh BHIBOJBI O 3aKOHOMEPHOCTAX 3TOrO COCANHECHM.

Bakuefiell 4acTbi0 NCHXOMOTHYCCKONO MeXaHHsMa AeilcTBHA #B-
JASRETCs OPHEHTHPOBOUHAS OCHOBA. [ICHXOJOrM PasiHualoT TpH rHAA
OpPHEHTHPOBOUHOI OCHOBB! AGHCTBHS Ji COOTBETCTBEIHO MM TPH THNA
OpHeHTHPOBKH B 3ajanui. Kaxawlil H3 HAX OAHO3HAUHO ONpejesscT
PesyabTaT M XOA AeHCTBHA.

OpueHTUPOBOUKYIO OCHOBY NEPEc20 TURG COCTABAAIOT TOJABKO 06-
pasubl aeficTBHA M ero npoaykt. HUKakRX yKasanuit na 1O, KaK Hyx-
HO BHINOJHATL JACHCTBHE, He AdeTcA. YUCHHKH HULYT NYTH BHIOIHE-
HHA Bajganus Beaenyio, MerogoM npol6 u owmbok. B pesyaprare ra-
KHX TOHCKOB 3ajaHHe MOKeT OHIThb BBINONNEHO, HO AeHCTBHE, € M0-
MOUIBIO KOTOPOrO OHO BBHIMOJHEHO, OCTACTCA HEYCTOHYHBMM MpH H3-
MEeHCHNH YCJOBMit, OHO TIOYTH He jaer s(dexra npi ero neperoce
Ha HOBBIE 3aJaHHA.

OPpueHTUpososRas 0CHOBA BTOPO20 TUNA COACPIKHT HE TOIBLKO 06-
pasubl AefiCTBHI, HO H BCe YKasauHs HA T0, KaK NPaBHABLAO BHINOJ-
HATH MX C HOBBIM MaTepnaioM. B atom cayuae obyuense mjaer, Owicr-
po n 6ez ownGOK. YuenHk NpH STOM NpHOOpETaeT ONpeielentoe
yMenne aHajJH3HPOBATH MaTepHas C TOYKH 3PeHHA MPEACTOAULEro
nelieTBHA; moOCAelee 06HAPYKHBACT 3aMETHYIO VCTORYHBOCTL K H3-
MEHeHHMIO YCJAOBHIT M NMEPEHOCHTCS Ha HOBbIE 3alaHis. Qaunaxo s1oT
NepeHoc OTPaHHYCH HAJHYHEM B COCTABE HOBHIX 33JaHHI SJACMCHTOB,
BACHTHYHBIX 3JCMEHTAM YXKe OCBOCHULIX 3ajanil.

OpuenTupoBORan OCHOBA TPETLE2O TuR@ OTAIYaeTCa TeM, MTO
afcch HA TEPBOE MECTO BHICTYNAeT TuIanoMepHoe ofyuenne TakoMmy
anain3y HOBHLIX 3ajaniil, KOTOPHI NO3BOAAET BLIACAHTH ONOPHBIE TOU-
Kit # YCJOBHS NPaBHALHOrO BHNoanenns sanaumit, Tlo sTiM ykasa-
HHSIM TPOHCXOAMT (OPMHPOBaHHE JEHCTBHR, OTBCYAOUIEro AAHHOMY
3anaHHI0. ’

[Tpn ofyuenun no TpeTbeMy THMY OPHEHTHPOBKH YUHTEAb AOMKCH
C031aTh TAKHE YCAOBHA, NPH KOTOPHX Y4enHk nolyijaaerca CaMo-
CTOSTEABHO COCTABAATL OPUEHTUPOBOuRyI0 ockosy Oedcteus (OOMN)
W 3aTeM AeiicTBOBaTh 1o Heil, Jlas 3TOro HYXHO HAayuHTb YUYCHHKOB
BHUICASATH B NPEANOKEHHOM MaTepHaje TakHe CyllecTBeHHble CBONCT-
Ba M OTHOINEHHS, KOTOpbie MOMIHM OBl CAYHHTL OpPHEHTHpaMH,
ONOPHBIMH TOUKAMH AIA BHNOJHEHHs Ji0GOTO HACTHOrO 3aja-
uns paunoil obaactn. Hano Boopy:KuTh 00y4aemoro noHumannem 06-
{ero NPHHUHNA NOCTPOCHHs H3yHaeMmoro Martepuaia (MAH CTPYKTY-
poil OCBAHBAEMOro AeHCTBHA) H TAKHMH MPHEMAaMH aHaJIN3a, KOTOpHIE
103BOHJN OB O6HapyusuTh 9TH npununnsl. Takium o6pasom, obyuae-
Mt poaxken cocraith OO cam. OHa He R0/MKHA eMy AaBaThes
B FOTOBOM BHJE, KOTAA VHCHHKY OCTaeTcsa JIHUIb YCBOHTH yXe Bhlie-
JeHHLIE YUHTENeM NPH3HAKKH H JAeHCTBOBATL 1O HUM.

OGyuyenne No TpeThbeMy THNY OPHEHTHPOBKH HECKOABKO CHOMKHCE
N0 CPABHEHHIO ¢ NMPeABAYULHMH THIAMK M Ha NepBuX nopax Tpebyer
CTONBKO K€ BPeMEHH WJH AaXKe HeckKoJbKo foJbuie, yeMm obyuenne
N0 BTOPOMY THIY OPHEHTHPOBKH, 3aTO NOCHEAyIOUlHe 3aZaHHs Bhi-
NOJHAIOTCA CPa3y NPaBHJIBHO M BNOJHE CaMOCTOfTEJNBHO.
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Eciu ofyuwenne oxpartnsaer jpocTatouno Goablofi paa safausui,
TO TOC/Ae HECKOJBKHX NepBLIX Sajaluil TeMn OGyuenHa pesko BC3-
pacraer ® B oOMIEM OHO 3aNHMaeT SHAYHTEJBHO MeHbIUE BpeMeHw,
yeM obyuciKe MO BTOPOMY THNY, HE roBops y)e o0 OOyueHHH 110
NepBOMY THNY OPHEHTHPOBKH.

Ipr stom ywammecs AONYCKalOT 3HAYHTENBHO Menblie OWHGOK,
NPHYEM BCTPEUMIOTCS OHM HPEHMYIIECTBCHHO HA CaMOM HavyaJbROM
srane. ChopmupoBaniioe TakuMm obpasom AeficyBHe OOHapYKHBaeT
CBOMCTBO WIHPOKOTO ICPEHOCA HA BBHINOJAHCHHE MHOTHX 3ajad.

B paborax coserckux ncuxosoros I'l. fl. Taaenepuna u H. ®. Ta-
ABIBHHON SPPeKTHBHOCTL OOYYeHHs 1O TPCTBEMY THNY OPHEHTHPOBKI
NMOKasbBaeyTCa HAa npHMepe (GOPMIUPOBANNE IPAMMATHYCCKHX MOHATHIT,
reoMeTpuil 1 Tpyaosoro obyuenns. llpomeacunoe namu skcneprmen-
TAJbHOC HCCACAOBANKE NOKA3AJ0, YTO paccMOTpeliine THIR obyde-
HHsl MOrYT OBITb HCNOAB3OBAHBL NPt (hopMEPOBAHIN Gosee CAOKHBIX
MHTEMIEKTY2JbHBIX YMCHHI H HaBBIKOB, B HACTHOCTH NpPH (OPMHPO-
BaHHH YMCHHA CAMOCTOATE/IbHO paboTatb € JHICPATYPOil, BECTH HA-
GMoaeHHA H CTABHTL ONBITHL

§ 1.5. YCNOBUA YCNEWHOrO ®OPMMPOBAHMA YMEHMH

Ias yenewnoro GopMHPOB2HHA YMEeHHA BLINOJHATL TO HJAH HHOE
AeflcTBHe HEOOXOAHMO NpeXie BCero CaMOMY YUHTEJNI0 TPOBECTH
4HaNH3 CTPYKTYPH ACHCTBHA, YeTKO NPEACTABHTH, H3 KAKHX SJIeMeH-
TOB (onepauuii) CKAAABBACTCH €ro BuNOJHenHe (Hanpumep, H3 Ka-
KHX oncpaluu'l CKRJIaAbIBaCTCH JICATEALHOCTD lla5ll!02l(?HHﬂ, Himepe-
HHA, NOCTAHOBKH ONLITOB).

Buiysenns otaeabhble sAeMentH (UIard) B CTPYKTYype ACHCTBHS,
HeoGXoAKMO onpesennTs Hanbojee uenecoobpasHyio NOCIAELOBATEb-
HOCTb MX HCNOJHEHHs H HaMEeTUTh CHCTEMY yhpaxknenwuit, obecneqs-
BAIOUIHX YBCPEHHOE, MOYTH ABTOMATHYECKOE BHINOJHEHHE YYaLUHMHCA
NPOCTHIX JeHCTBHIl, a 3aTeM OPranH3oBaTh HX BHIIOJHEHHE.

Ha ocnose 310ft paGoTh MOXKHO (POPMHPOBATH YMeHHsl BHINOJHATD
GoJice caoMKHBIE AEHCTBHA, WTO OCYLIECTBJSACTCA CNCUHANLHO TMOAO-
OpalHBIMIl JJISi 3TON UEAH 3aJaHHAMA.

Buinosnenue ca0XHBIX ACHCTBHI OCYILECTBAACTCH MO 3Tanam.

Ilpu oGyueHHH No TpeTbeMy THNY OPHEHTHPOBKH BHAGAHIOT MOTH-
BaUHOHHYI) OCHOBY X€NCTBHSA, OPHEHTHPOBOUHYIO, HCNOJHHTEALCKYIO
H KOHTPOJIbHYIO, @ B npouecce (opmupoBanis 06OGLICHHNX YMeHUi
BBIZGJAAIOT TN

1) ocosnanue ywamnMmucs 3HAYCHHs OBJAJAEHHS YMEHHEM BBINOJ-
HATH Jlaudoe JAeficTBHe (MOTHBAUHOHHARA OCHOBA JeHCTBHM);

2) onpejeneHHe LeAH ASHCTBHS;

3) yAcHenHe HayYHLIX OCHOB JACHCTBHSA;

4) onpejenenne OCHOBHBIX CTPYKTYPHBIX KOMMOHCHTOB AefCTBUs,
OOWHX 457 WHPOKOro Kpyra 3afau M He 3aBHCAIHX OT YCJAOBHA, B
KOTOPBIX BLINONHACTCR ACHCTBHE (TakHe CTPYKTYPHBIC KOMINOHEHTHI
BLNOJHAIOT POJb ONOPHLIX NYHKTOB JAeiiCTBHS);
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5) onpenencnne naubosee PAUHOHANBHONH NOCALAOBATE/BHOCTH
BHNOAHCHHA Onepaunii, M3 KOTOPHIX CKJAaawbiBaerca aeficrTsae, T. €.
nocrpoeiine Mojean (aaropurma) aefictBHs  (nMyTeM KOJICKTHBHLIX
HAH CaMOCTOATEJAbHBX MOHCKOB);

6) opraumzauus HeGOJABLIONO KOJHYECTBA YOparHeHHit, B KOTOpLIX
JeiicTBHA MOANEHAT KOHTPOJIO CO CTOPOHBI YUHTEJH,;

7) oOyuenue YuyaulHxcst MeTOAaM CAMOKOHTPO!IA;

8) opranusaurs ynpa;uenuil, TpeOYIOIHX OT YYAUIHXCH YMEHHHA
CAMOCTOATEJBHO BLIOJAHATL AanHOe JefICTBHE, €CAH YCJIOBHA MeHs-
10TCHA;

9) HCNOABLIOBAHHE ONPEASTIEHHOTO YMEHHS NMPH BLINOJAHCHHH AeH-
CTBHA JUVisl OBJAJACHHS HOBHMH, Gojee CIONKHHMH YMEHHAMH, B Gosee
CJIOXHBIX BHAAX ACATEIHHOCTH,

[Tepeuncaennmie 3Tansl BKJAIOYAIOT He TOJBKO BHIACTCHHLIC NCHXO-
JIOTAMH OCHOBHBIE KOMTMOHCHTHI UEJNCHANPABJICHHOrO AfCTBHMs, HO H
JNONONHHTENbHBE, ofecneunBalolne pa3pHTHe y yuamuxca Gojee BHl-
COKOr0 YpOBHA CAMOCTOSITEJBHOCTH H TBOPYECKOro MOAXOAA K BHNOA-
HCHHIO YueGHBLIX 3ajanuil.

Paccemorpennstit cnocod ¢opMmupobanns ymenunii ofecneynsaer ax-
THBHOE YUACTHC YYallHXCA B BBISBJACHHH CTPYKTYPH H PauHOHaNbHOHA
NOCJGAOBATEILHOCTH BLINOJAHCHHS OTACABHBIX onepaunil, H3 KOTOpHX
OH CJAAracresi; CTPYKTYpa AeiicTBia (ero MoAeab) HayyHO OBOCHOBHI-
Baercsl. D70 JaeT NOJONKUTCJABHBLIC PE3YJbTATH, T. €. YuauHecs npH-
o0peralT CnocoGHOCTh MPHMCHATH YMCHHS, BHINOMIATH AaHHOE ALH-
CTBHE B 1HOBOH CHTvauun. D10 oOyueHHe ONHpaercs Ha TPETHil THn
opuentuposkn. Ouo Tpebyer HecKoMbKO GoJbile BpeMenH, yeM olye-
HHE N0 BTOPOMY THIY OPHEHTHPOBKH, HO NPH 3TOM Yy4alnuecs GHICT-
pte OPHEHTHPYIOTCA B HOBBHIX 3aJ2HHAX H CBOOOAHO meperocsT chop-
MHPOBAHHOE YMEHHE HAa BHLIOJHEHHE 3aAaHHIl 1O APYrHM NpeaMeras.

OGyuenne NO BTOPOMY THNY OPHEHTHPOBKH TpeOyer Meublle Bpe-
MEHH, TAK KaK YUHTeIb CaM 3HAKOMHT YMAULHXCHA €O CTPYKTYpOil acii-
CTBHsI, NOKA3LIBAET NOCJAEAOBATEALHOCT BHINOJHEHHS BCeX ONCpauHH,
M3 KOTOpBLIX CKAajiblBaercs AeficTBHe, a YuallHecs JHIDL KOMHPYIOT,
T. €. NOBTOPAIOT 3a yuHresjeM AeiicTBus, TyGOKO He OCO3HaBas Heol-
XOAMMOCTh H MOCACAOBATEABHOCTh HX Bhinoawenns. Heoanokparusie
NOBTOPCHHA ONpeAeNeHHOro AefiCTBHA NPHBOAAT K BHpaboTKe HaBu-
Ka, HO YCBOCHHOC TaKHM 06pa3oM AeiiCTBHE YYallHCCH 3aTPYAHAOTCH
NepeHeCTH B HOBBIE YCJOBHA.

BuisBaenne coctaBa onepaunii, oGpasylomwnx jaeiicTBHe, AJA BH-
NOJHEHHSt KOTOPOro A0/MHO OHITh BHPaGOTaHO YMEHHE, sBJACTCH
HEOGXOAKMBIM YCJA0BHEM BHIOOpA PauHOHaNbHON METOAHKH. 3Has CO-
cras onepauufi, yunreib onpeaeiser Hanbojee pPAUHOHANAbHYIO UO-
CCA0BATEALHOCTE OTPAOOTKH YMEHHA BBIMOJNHATD KaxAylo MpocTyio
onepaunio, a 3arem Yike ocymecTsaser (GOPMHPOBaHHE YMEHHA BH-
nosnATy jAeficteue B iesiom. OcosnaBas HaydyHble OCHOBH BHIOJWHC-
HHA OTAC/ABHLIX onepaunit M Aelficrenit B uenoM, yuainueca Obicrpee
OBJ2ACBAIOT YMEHHEM JAaHHOI'0 BHAA,

B ¢opmuposanuy oGuiux yMeHuii H #aBWKoB yueGHOro Tpyaa Aas
LHKIOB YHEeOHLIX MNPeAMETOB BaXHYIO POJb HIPAIOT MEMKNpPeAMET-
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nue ceaan (MIIC), koropmie ocymecTBiagiores nyrteM obuiero noa-
Xojla K (GOopMHPOBAHHIO OOUIIHX NO3HABATEJNLHBIX VMEHHH B npenoja-
BaHHH POACTBEHHBIX JAHCUHMJIHH; €ANHCTBA TPeOOBAHHIT K 3HAHHAM H
VMEHHAM; €AHHCTBA HHTepnpeTauHH NOHATHH; obecreyeHHs Henpe-
PHIBHOCTH B (DOPMHPOBAHHN HaYulbIX NOHATHH M VMeHHil.

Peaansauns MeXnpesMeTHbIX ciszell  cHOCOGCTBYET MOBLILEHKIO
Ka4eCcTBa YCBOCHHA (DYHIAMCHTAJLHBLIX HAYUHBIX DOHATHH, VCKOpAET
nponecc GOpMHPOBANNS YV VHALULHXCH NO3NABATEABHBIX YMEHHH W yme-
HHIT npakTHueckoro xapaxrtepa. O6 stoMm yGeanTeIbHO CBHAETEIbCT-
BYET onuT yunreseii mxoast Ne 31 r. Hennbuiicka, B TeueHHE MHOTHX
JieT LeJeHanpaniicHHo padoTaioniuy Haj ocylUleCTRACHHEM Mexnpes-
METHBIX CBA3CH B NpenoaaBaHui BCeX YUeOHLIX NpeJiMeToB.

Ecan ma ypoxe no kaxkomy-an6o npeamery (nanpumep, Ha ypoke
(PHU3HKHK) yyawmHecs NO3HAROMATCH ¢ OO0OGIMEHITHIMIE NAAHAMH ONKI-
TOB # HabJI0ACHHIT, NIAHAMH H3YuelHa 3aKOHOB W TCOPMIl, a na ypo-
Ke Mo ApPYyroMy npeamery yuntedb Oyaer rpeboBaTth OT HHX HCNONb-
30BaHKs HTHX IVIZHOB NpPH PEISEHHH COOTBETCTBYIOULHX YHCOHBIX MO-
3HaBaTeNbHLKX 3ajla4, TO yuaimuecs OwicTpee M riyGKe CMOryT yCBO-
HTb MeTOLMKY paboThl ¢ HHMH, a TakkKe OGIMHE NPHHUHNLL MOCTPOE-
HHA PasJHuHBIX BHIOB nosnapareasnofi aesteasnoctr. CheacrBheM
9TOr0 ABAserca OGosee rayboKoe M NPOYHOE YCBOCHHE 3HAHHA NpH
MEHBLWIHX 3aTpaTax BPEeMeHH, YMCTBEHHBIX M (HIHYCCKHX YCHAHH
yuamwuxcs. B pesyiabrare 3TOro Y yueHHKoB OoJiblue Ocraercs Bpe-
MEHH AJ pelICHHA 3ajaqy H BHINOJNEHHA 3anaHuii TBOpHECKOro Xa-
paxkrTepa, YIOBJeTBOPeHHs HX pasHooGpasHBIX HHTEPECOB M Ji1s Bee-
CTOPOHHEI'D PASBHTHS.

[Tpn sTOM CO37410TCH YCAOBHfI S CYUWECTBEHHOrO W3MCHEHHS
cojepxanus jomawneli paborn yuyammuxcs. Mexaumnueckoe 3asyGpH-
BaHKe YueOHHKA BBHITECHACTCH AHAJH3OM TEKCTd, BLUICICHHEM B HeM
raaBHoro, cymecrsennoro. Cosgaercs Takke ycJosHe AJsi Oprany-
32IHH JOMAUIHIX ONEITOB H HaOm0aeHHi, paboTh ¢ HAYYHO-NONYANp-
nofi autepatypoit. [lpokonkperHaupyeMm MeTOAHKY (HopMupoBaRNa
YMEHHIT H HABBKOB 00GOGUICHHOrO Xapaxrtepa Ha NMPHMEpPax camMocTos-
TeAbHON pabGoTwl ¢ yueOHOH JuTepatypolt, NpoBeieHHA H3IMepeHHil,
HalnoAeHHil, ONLITOB H pelIenHs 3aja4.



Fnasa il

DOPMUPOBAHME YMEHMHA U HABLIKOB
CAMOCTOSATENBHOW PABOTHI C YYEBHOH
M AONOJNHUTENLHOW JNMUTEPATYPOW MO DU3IMKE

§ 2.1. 3HAYEHME ®OPMHUPOBAHMA YMEHMA
CAMOCTOATENbHOMW PABOTHI C KHMIOW.
COCTOSIHUE NPOBJIEMbI B TEOPUM
M NPAKTMKE OBYHEHMA

Knura — ocHOBHONl HCTOMHIK NOJYYEHHst CHCTEMATHYCCKHX, IMy-
GokHX ® npounulX swanuii. PaGora ¢ xuuroll nomoraer BoCNHTaTH Y
HeJI0BEKa BOJIO, TBEPAOCTh XapaKrepa, HACTOMYMBOCTL B JOCTHMKEHHH
uean. Ho ona tpebyer Gosblumx 3atpar SHEpruM W BPEMEHH, MOITO-
MY Haj0 Hay4HTh BBHINOJAHATL €€ PallHOHAJBHO.

Meuicab 0 HeOGXOAHMOCTH OBAAAEBAaTL yMenneM palorarh ¢ KHH-
rofl BBICKA3HBANACh MHOTHMH NPOrPeCCHBHBIMH YHCHBIMH, Tejparora-
M XVIII—XIX Be. Oanako B TO BpeMsi eUie He CTaBHJCH BONPOC
O TOM, KaK y4HTh padorats ¢ knuroil. 10T BONpPOC €O Beell ocTPOTOH
BCTaJ/l B nepBuie Aun cywecrnoBanna CoBeTCKOro rocyjaapersa, Koraa
napTis GOJBIIEBHKOB BHUIBHHYJIA B KAUECTBC OJHON H3 NepBOOYEpesi-
HBIX 327124 OOYYEHHE rpaMOTe HNPOKHX CHOCB TPYASIHXCH, NpHOO-
LeHHe HX K YTeHHIO KHHP, raser, JKypHalos.

Hameuas nepcnexTnssl CTpoHTeNbCTBA counainama, B. H. Jlenun
YKaseiBaJl, 4TO AJf AOCTHIKEHHS ITON BEJHKON UeaH HYXKHA mnoro-
JIOBHAs rFPaMOTHOCTb, AOCTATOYHAH CTENEHb «NPHYYEHHs HaceJeHHA
K TOMY, 4TO0OH MOJAL30BaThCH KHMMXKKaMmu..» [4, ¢ 372].

Boabwoe sunmanme paspaGotke 3toil  npobaeMbl  yaeasna
H. K. Kpynckas, koropas cgopmyanposaia OCHOBILIE NpPaBHAA pa-
0OTHl ¢ KHHIOM,

B osaanennn ymenmwem paborate ¢ Kuuroit H. K. Kpynckas cra-
BHJIA CJCYIOIHe 3ajKaun:

«.llepBas sajnava npu uTEHHH —3TO yACHHTH cebe M YCBOHTH
OTYeT, NMPOUHTAHHEIT MaTepHal.

Bropas sagaua — npoxymath NPOYHTAHHOE.

Tperba —caenats H3 NPOYHTAHHOrO HEOOXOAHMBIE AJIst NAMATH
BHIHCKH.

H, naxoneu, uersepras 3ajaya— 3T0 Aathb cefe OTYET, ueMy HO-
BOMY Hayumjaa npountannas xuura..» [17, c. 596].

Chopmyanposannste H, K. Kpynckoii npasuaa 8 paGore ¢ Kuurof
curpajsn GOJMbWIYIO POAb B Pa3BHTHH caMooOpasoBaHHA. DTHMH mnipa-
BHJIAMH PYKOBOACTBOBAJHCh YUHTCMsI WIKOJA, OPraHH3ys CaMoCTOs-
TeAbHYI0O paGorty ¢ yueGnoii aureparypoit. Onr He yTpaTwiH CBOero
3HayeHHs H B HAWH AHH.

Oxnnaxko B nocaeayiouine rojsl paspaborka Aannoit npodiems He
noayunia pasabneiiniero passutua. IIpogoskuresbHoe Bpems cuMra-
JIOCh, @ MHOFHE CYHTAIOT H CeHuac, YTO yMEeHHA H HaBblKH B padore
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€ KHHrOil Moryr OblTh NpHOGpeTenit B pe3ysbraTe MHOFOKpaTHO® ca-
MOCTOAITE/ILHON paboT ¢ newatumm TekcroM. IlostoMmy paGora ¢
KHHTO/l TWIAHHPOBAJNAch MOJHOCTBIO, KAK AOMAlIHAN.

W snws B xonue 60-X rr. mawero CToJerHs Ha OCHOBE TeOpeTH-
YeCKOI'Q HCCICJOBAHHA CTPYKTYPBLI SHaHH H COTEPKAHHA WIKOJbHBIX
yueOnuX aucuuniun 6uaa uwauarta paspaborka MEeTOMHKH OpMRpPO-
BaHHA obobuiennuix ymennit paGorsl ¢ yyeGHON W HayuHO-moOnyasp-
HOM JIHTEpaTypoil.

dra paGora B nacrosmiee Bpems NpHOGPETACT BaXKHOE 3HAYEHNHE
B CBA3H € HEOGXOAHMOCTBIO KaXKAOMY HCJIOBCKY HENpPephriBHO NONoj-
naTh M yrayGasth cBom 3Hanusa. Koraa-ro cunraiaock, 4t0 yunTh
WIKOJALHAKOB paboTaTh ¢ KHHIOH MOJUKHB NPeNojaBatTesld JHTepaTy-
pbt u wuctopuu. Ilpn 97O0M MOJua/NBO  jONYCKAA4aCh BO3MOMKHOCTDH
CTHXHITHOTO mnepenoca yMeuns paloTaTth ¢ JIHTEpaTypHO-XYAOMKecT-
BCHHBIM H HCTOPHYUCCKHM TEeKCTaMH Ha (H3HUECKHe, TeXHHYCCKHE M
JNpYTHE TEKCTHI,

B kasectBe ocHOBHBIX MeTO0B oOyuenss aas POPMHPOBANHA
yMeHns paborarb ¢ JHTEPATYpPOil PEKOMEHAOBAJIH CAMOCTOATENBHOE
YTCHHE TEKCTA H COCTABJCHHE YHMAULHMHCSH I1JaHA NPOYHTAHHOIO, MO-
faras npH 9TOM, UTO, YeMm GoJbiie YYEeHHK CaMOCTOATENbHO 4HTaer,
TCM COBEPIUCHHCE €ro YMCHHA H HaBbKH. OaAHAKO cneumanbHo npo-
BCJCHNBIE HCCICAOBAHMs TOKa3anK, 4TO cTHxHiiHOe dopMupoBaiine
YMEHHA CaMOCTOATENbHO paboTarth ¢ JHTEPATYPOil MPOHCXOAHT OYCHB
MEeJIICHHO H HenpoaykTusHo. Ha 3710il ocnoBe Gnu1 caesan BWBOA O
HCOGXOHMOCTH  IleICHANIPABACHHONO, CNEUHANbHO OPraHH3OBaHHOIO
OGYueHHA STOMY YMEHHIO.

Yto6u peluuTh BOMPOC O METOLHKE (GOPMHPOBANHA YMEHHS CAMO-
CTOATEABHO PaboTaTh ¢ KHUTOM, HEOOXOAHMO ONpEACTHTh COCTAB Aeil-
CTBHIl H ONEPalUHil, H3 KOTOPHIX 3TO YMEHHE CKAAABBACTCHA, 4 TaKKe
nOCAe10BaTeNbHOCTh, OCYUIECTBAFIOUIYIO €ro (JOPMHPOBAHHE H OCHOB-
AHe 3Tankl, OTANYAIOMHECH KAYECTBCHHO HOBLIM YPOBHEM CTPYKTYpH
ymenns. Ipn 310M HEOGXOAMMO YUHTHIBATL BKJIAL OTACABHMWX Npei-
METOB (KX pOJib) B pelieHHe Aanuoil samauu,

Coctas ymennit npejcrasiacn B taGamue 1.

Bosnukaer Bonpoc: Kak M B Kakoil NoCAeioBaTeAbIOCTH (OpMHU-
poOBaTh KaMJI0e YMEHHE, KOTOpoe cocrasaser obuiee ymenne paGo-
Tarb ¢ KHHIOMH?

ITpopomxuTensioe BpeMs ofyuenme npHemasm paGoTH ¢ KHHroW
OCYHIECTBAAJIOCH OTAENbHO N0 KaXKAOMY TNpeaMery H CBOJAHNOCH K
GOpMHPOBAHHIO Yy YYCHHKOB yMeHMs HAaXOAHTL B TEKCTe OTBETH Ha
BONpocH, cHOPMYJHPOBAHHEE YUHTEJEM HJIH INOMCUIEHHLIE B KOHNE
naparpada.

BuisBiKense nepep yqallHMHCs KOHKPETHBIX 334aY JIOTHUECKOro
xapakrepa npupaer pabore ¢ yueOHHKOM UeJeHANPABJICHHbIT Xapak-
Tep M NOOYKAAET HX K MOHCKAM OTBETOB HA MOCTABJACHUKIC BONPO-
Chl, OHH CTAPAIOTCA BHHMaTeJblice BUHTHIBaThCs B Tekcr. [lpm xopo-
WO NPOAYMaHHOI CHCTEME BONPOCOB, TpPeAJaraeMoil yuamumcs, pa-
Gora ¢ yyeGHHKOM CNOCOGCTBYET PASBHTHIO MBICJHTENLHBIX OnNepa-
uni, TAKHX, KaK asaJii3, CHHTe3, CpaBHEHNe, CONOCTABIEHHE H HAa uX
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Buineasts, B TEKCTe OCHOBHEIE CYDPYKTYPHHE 3/MeMeHTH CHCTe- VII—XI

ME RAYUNNX 3uannil (Haydnsle (GakT, NOHATHN, 3AKOHM, TEO-
PHH, METORW HAYUHOTO HCCASROBAHKA)
Moaszobatica mnanamn oGoGutenHoro Xapawrepa B npouecce VII—=VIII
CaMOCTOATCALHOTO H3YUCHHA OCHOBHHX CTPYKTYPHBIX SACMENTOR
CHCTEMI HAYYHEIX SHaMitl

PaloraTh €O CNOMHEHM TEKCTOM: LEAHTL ©f0 Ha 44cTH, 3 Tak- X=X
HE COCTABAATH CNOMHHI NAZR NOCTPOCHHA OTBETH

Koncuekruponate  jononunrensiyio anreparypy X—XI

CocrasanTh Te3NCHME NAAHLE NPH TOATOTOBKE K CeMRHEDY X—XI

PaGorath ¢ xkaranorom X=XI

Cocrapasrs GuGanorpadiuo X—XI

Cpasuusars M CONOCTABMATL BANOACHIE OARMX M TeX e no- X1

npocor B PA3AUUHLIX  HCTOMHHEAN, DBLCKAIWBATL CHBOIO TOURY
spennn

OCHOBE BuLedente obuiero u ocobennoro. Bee 910 HMeer Bakuoe
SHAUCHHE ANA YCBOGHMS NONATHIL

Onuako mcenepoBauig n onbir  paGoTH yuuTeaeil NOKasHBAOT,
4TO A1 (POPMHPOBAHMA YMEHHIT B HABHKOB CaMOCTOATEJLHON PaGo-
TH C JIHTEPaTypOil HEAOCTATOYHO TOALKO BHINOJHATH 33/aHHA TAaKOro
poda. Yuammecs yuatcs HaXOAHTb B KHHIe OTBETH HA WaCTHHIE BO-
NPOCHl, MOCTaBJEHHLIC YHlTEJ]eM, HO He YMEIOT CAMOCTOATENLHO Bil-
ReNATb IJIaBHBIE MLICJAH B NPOYHTAHHOM TEKCTE, HE HMEIOT YMenii
H naBblkoB ofolutenHoro xapakrepa. HeoGXoauMo HCNOALIOBATD
CACUHANLIYIO METOAUKY (OPMHPOBAHHA YMEHHIlT H HaBHLIKOB camo-
CTOATENDLIOMR paboThl ¢ yueOHONl N JAONONHHTENLHON JHTEPATYPOIL.

§ 2.2. METOMKA ©OPMMWPOBAHMUS YMEHMA
¥ HABLIKOB CAMOCTOATENBHOM PABOTHI

C YYEBHOW M LONONHUTENILHOW JIMTEPATYPOW

Huxke omucsiBaeTcs MeTOAHKA NOITANHOrO (OPMHPOBAHHA yMe-
HHA CAMOCTOATENbHO palorath ¢ yueGHON M AONMOJAHHTEABLHON JHTe-
PaTypoil, OCHOBaiHAA HA CTPYKTYPHO-JOTHUECKOM aHANH3E COACpKa-
HHA Y4eOublX AMCUHIVIMH €CTECTBEHHOHAYYHOrO WHKJIA,
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CTpyKTYPHO-TIOTHYECKHH AHANH3 COACPIKAHHA YYCOHBIX AMCIHM-
JHH NO3BOJKJ BHIACJHTh B HHX B KAa4eCTBE OCHOBHBIX CTPYKTYPHBIX
2AEMENTOB SHAHMi, HayuHble (aKThl, NOHATHS, 3aKOHBI, TCOPHH, HAYyY-
HYIO KapTHHY MHpa.

YKasannwe SJeMeHTH SBASIOTCH OGUUIMH JJsi BCEX eCTecTBeHHO-
HAYUHBIX, 4 TaKXe jJs oOlLlecTBeHHLX HayK. Bee naykn umeor aeno
€ HAYUHBLIMH (paKTaMM, CHCTEMOINl HayUHLIX NOHATHI, 33KO0HOB H TEO-
puit. Ha nx ocuose dopmupyercs nayuwas kaptiua mupa. O6mumn
IR BCeX HayK HBJSIOTCA IPYANL: HOHATHA O CTPYKTYPROIX (POPpMAX
Marepuu N COOTBETCTBYIOIMHX WM (opuax dsumenus, asrenusx (du-
SHYECKHX, XHUMHYECKHX, OHOJOrHYECKHX, OOULECTBCHHBX H T. A.), 8c-
ANYUHAX, KONHYECTBEHHO XAPaKTEPHIYIOULX SBJACHHS H CBOHCTBA Ten
(nanprmep, cKopocTb B MeXaHHKe, BaJCHTHOCTL M ATOMNLI Bec B
XHMHH), O METO0AX NOSHGHUA. YKA3aHHLE CTPYKTYPHLIE 3JeMEHTH
HayuHbhX 3HAHHA HAXOANT OTpamenie W B COACPIKAHHH IUKOJLHBIX
YHEOHLIX AHCUHIRN,

BhuiesieHubie CTPYKTYPHBIE 3JeMCHTH HaYUHBIX 2Halill  B3aMMo-
CBA3aHLI; HA OCHOBe AHAJH3a HOBBIX HAYUHLIX GaKTOB BBOAATCH HO-
Bble HAYYHBIC MOHATHA. 3aKONbLl HAYKH BHIPAXKAIOT CyYLLeCTBEHHBIE
yeroftuusble ¢Bsisy Mexay nowatismi. Hayunwe teopuu onepupyior
cHCTEeMaMy NOHSTHIT, T. €. OHH BLIPAXKAKT CBA3H MEXAY NOHATHAMH,
1o CBA3H GoJee WHPOKHE, YeM 'Te, KOTOpHE BHpamaloT 3akonu, Bue-
CTe C TeM NpPaBOMEpHbl BHIpaXelins <«NOHNTHE O HayuHoM dakres,
«NOHSTHE O 3AKOHE®, «MOHATHE O TEOPHH», «NOHATHE O HAyuHOH Kap-

THHE MHpa».
Jas BuipaGotku obiuero ymeuns padorarh ¢ vueGHOIT H AONONHK-
TeNbHON JIHTePaTYpOil 3uanie CTPYKTYPHLIX ZUCMEHTOB TEKCTa HMCe-

eT Baj)KHOE 3navenHe, HO 3TOrO loKa Hepocrarouno. HeobGxomuro
elle PacKpuiTh nepeil yuauuMmucs obfwjue r1pebosanus K YCROCHHIO
KaMXJ0ro M3 CTPYKTYPHBIX 3/eMeHTOB. MHEBMH cJl0BaMH, Hafo Noka-
8aTh TO, HTO HYMXHO 3#aTh O CTPYKTYPHBIX (OopMax MaTepuH, ssle-
HHRX, BEJHYHHAX NE32BHCHMO OT TOro, K Kakoii obaacTH suHauii oun
OTHOCATCH. ITO onpejenser oOMHH NOAXOA K YCBOCHHIO 3HAHHA M
npexae Bcero Ha ocxose padorm ¢ yueGuoii auteparypoii. Tlpose-
JICHHBE HCCHCNOBAHHY [10Ka3aJH, 4TO Halo (OPMHPOBaTH Y Yyua-
IUXCSH YMEHHE CaMOCTOATEbHO JOOBIBATL 3HANMA,
CopMHpOBaible PEKOMCHAAUHHK K YCBOEHHIO OCHOBHBIX CTPYK-
TYPHBIX 3JEMEHTOB 3HaHHIl BHNHCBIBAIOTCSH HA NJIAaKaTaX HJIH Ha Kap-
roukaX. OHH CJaYIKaT OPHEHTHPOBOYHON OCHOBOH B npouecce nprod-
PeTeHHs YYALMHMHCH HOBLIX 3HAHHE H ONHOBPEMEHHO BHINOJIHAKT
poJib NAaHOB 0000W€HKO20 XapaKkTepa NPH NOCTPOCHHH OTBETOB.
IIpHMeHHTEABLHO K OTAEABHBIM YYEGHBIM AHCUHMIHHAM OHH MO-
ryT OWTh KOHKPeTH3HPOBAHBI, ACTAJTHIHPOBAHLL, HO B OCHOBHMIX Y3-
JIOBBIX MOMEHTAX OHH OCTAOTCHA OBMIMMH A/t BCEX eCTECTBCHHOHAYW-
npx aucuunaud. TlpuseseM npuMeps! Takix NJ3HOB, ¢ KOTOPHIMH
paboTaln yualHecs SKCHepHMenTaibunx kiaaccos. Hanpumep, naan
H3YUeHHs1 SIBJAEHHN TOANTCA Mt H3YUCHHSA Pa3sHuX ABJICHRH — QHSH-
YECKHX, XHMHUYECKHX, OHOJOrHYCCKHX H T. A ITO OTHOCHTCA TaKkKe
K H3YYeHHIO 3aKOHOB, TeOpHil, yCTPOCTB H NPHHINNOB ACHCTBHS NPH-
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Gopos. Mcnosnb3opaune 3THX NAAHOB He 3aBHCHT OT YacTHBIX 0coben-
HOCTeH H3YYaeMOro KOMNOHEHTa 3HaHHMIL.

Y10 HARO 3HATH O ABJCHUH

1. Buewnue npusHaku sBAeHHS.

2. YcnoBus, npi KOTOPHX HPOTEKAaeT sBJCHHE.

3. CymHocTh sBACHHA H MeXaiH3Ma ero NPOTEKaHHs, T. e. He-
O0XOAHMO OGBACHATL HBJACHHE HA OCHOBE COBPEMEHHBX HAYWIBIX
TEOPHIL.

4. Onpepencune aeaeHus.

5. CBA3b AaHHOrO ABJEHHA C APYTHMH.

6. Koanuecrseniible xapakTepucTHKH SBJACHHA (BeJAHUHHBI, Xapak-
TCPHIYIOILNE 5BACHHE, CBA3bL MEXKAY BeJHUYHHAMH, (OPMY/bL, BHIpa-
}Kawuie Ty cBasp)’'.

7. HcenoansoBanne siBIeHMS Ha NpaKkTHKe.

8. CnocoGm npeaynpexaeins BpeAHOro ACHCTBHA AB/JCHHA.

Y710 Haf0 3HATH O BEJAHYHHAX

I. Kakoe sBienne MAHM CBOMCTBO Te/ XapakTepH3yeT AaHHas Be-
JHYHHA.

2. Onpeneneune BeAnuHIb.

3. Onpeneautenvuyo Qopmyay (A48 NPOUIBOAHON BEAHUHHH —
Gopmyna, BHpAKAOWEA CBA3L AAHHON BEAHMHUM C APYFHME).

4. Kakas 312 BeAHUMHA — CKaAAPHAS WIH BEKTOPHAA,

5. Eaununy mamependst AauHON BEAHUHHBL

6. CnocoGp H3MepeHHs: BeAHUHMHbI.

Y10 Hano 3HaTh O 3aKoHE

1. Mexay xaxusmn ssaennsaMp  (npoueccaMn) HAH BeAHYHHAMY
BAKOHN BLIPANKAET CBA3L.

2. DopMyJAHPOBKY 3aKOHA,

3. MaTemaTHueckoe BhIpa)Kenue 3aKkoHa.

4. Onuirel, MOATBEPIKAAIOUINE CHPABEMJIHBOCTD 3aKOHA.

5. Y4er ¥ HCNOAbL30BaHHE 32KOHA HA NPaKTHKE.

6. I'pannubl npuMeHeHus 3akoual,

Y70 Hapo 3muath O TEOPHM

I. Onurnste GakThl, NOCHAYKHBUIHE OCHOBARMEM AAS PaspaGOTKH
TeOpuH (aMnupuHYeckuit Ga3nc TeopHH).

2. OcHOBHBIE NOHATHA TEOPHH.

3. OcHoBHbE NOJIOMEHHA (NPHHLUHNE) TeopHy.

4. MarematHyeckuit annapat TeopHH (OCHOBHLIC YpaBHEHHA).

5. Kpyr asaennii, o6bacHseMblX aannoil Teopueil.

6. Slpaenna M cBoficTBa Tea (vacTil), NPeACKA3HBAEMble TCU-
pHeit.

! Npeanaraeres voasxo s crapumx (IX—XI) knraccax.
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Y10 Hano suate o npubope

1. Hasnayenue npuGopa.

2. Tlpunuun aefictBus npuGopa.

3. Cxemy yerpofictea npuGopa (ocHosuuie wacth npuGopa, X
B2aHMOJEHCTBHE).

4. Ilpaeuaa noavzopanns npuGopom.

5. O6aacte npumenenus npudopa.

lpusezennnie naann npeacraeasior coGoii oany u3 ¢opM Teo-
perhyeckoro o6obuenns. Takike nposepena spQexTHBHOCTL HCNOML-
sopanin OOOCIICHHMX MJAAHOB st N3YUCHISE TCXHOJOIHYECKHX Mpo-
1LECCOB.

Y10 Hajpo 3HaTh O TEXHOJOTAMECKOM mpoluecce

1. Hasnauenue (ueab ocymecrsienus) npouecea.

2. HapoaroXo3fliCTBEHHOE 3HAYCHNE  OCYINCCTBICHHS  AaHHOTO
TECXHOJIOI'HYCCKOTO TNpouecca.

3. Kakue 3axkoHBl, SIBJACHHS MOJOMKEHH B OCHOBY TEXNOJOIIYECKO-
ro npouecca.

4. OcHoBHBIC 9Tanbi TEXHONOTHUECKOrO npouecca (cxema npo-
necca).

5. TpeGoBannsi K KauecTBy MOJAYYaeMOf NPOAYKIMH.

6. TpeGosanust npaBua GeE30NAaCHOIO TPYAa K OCYHICCTBAEBHIO
TeXHOJOrHYECKOro mnpouecca, HX HayuHoe oGocHOBaHHe.

7. TpeGoBaHHA K 3HAHMAM H YMCHHAM CIEUHAJHCTOB, OCYUICCTB-
JAIOULHX YIIDaBJIEHHE TeXHOJOrHYECKHM TNPOUECCOM.

8. Idkonoruueckue TpeGoBaHMs K TEXHOJOIHUCCKOMY Npoueccy.

[Tpumenenue B yyeGHOM npouecce oGOGUICHHEIX NAANOR H3YHEHHR
npHOOPOB M TEXHOJOrHYCCKHX NPOIECCOB CHOCOGCTBYET HE TOJALKO
(:OPMHPOBAHHIO PaUHOHAIBHWX NPHEMOB YMCTBEHHON AEHTEILHOCTH,
HO H peUICHHIO 3ajay noauTexunyeckoro obyuenus, Mx mcnoavsosa-
Hre ocobenno shdextnnno B ycaosusx cpeannx TITY.

[Tpumenenne nnanos o06OGINEHHOTO XapaKkTepa YCKOpfeT npo-
uece GopMHPOBANHA Y YHAUIHXCH YMCHMIT CaMOCTOATEABHO paborars
C JIUTEPATYypOll, BLACIATL IVIABHLIC MBICAH B TEKCTE H NPCAYNpeKAa-
CT MeXaHHyecKoe 3ayuHBanHe Tekcra. Bee 3T0 HONOKHTCALEO CKA3H-
BAETCS HA KauecTBe 3HAHMil ywaumuxcs, KOTopue cranowarca Gonee
ocosnauHuiMit ¥ ray6okumu. Ilpn stom paGora ¢ TexcroM npuodpe-
T2eT TBOPUCCKHIT XapakTep. YHCHHK NpPH UTeHHH TEKCTa CTPEMHTCH
BLULGNHTD B HEM OCHOBHBIC CTPYKTYpPHBIC 3JE€MEHTH, BHHBUTL M MpO-
aHaAN3KpoBaTh HHpOPMaUMIO, OTHOCAMYIOCH K KaXKAOMY H3 HuX. Ta-
KOIO POAa ACATEILHOCThL OKa3bBAET CYUIECTBCHHOE BJHAHHE HA CO-
AepranHe H cTpyKTypy orBeroB. OHH CTAHOBATCH YETKHMH, KPaTKH-
MH 1o Qopme, rAyGOKHMH MO COACPIKANMIO, T. €. OTBETAMH 1O Cy-
HlECTBY.

Tpumenenne naanoB oGo6LIEHHOr0 XapaxkTepa HMeeT BaXKHoe 3fa-
YcHHE He TOJALKO AJA (GOPMHPOB2NHA YMEHHS BLIACAATL TJaBHBIE
MBICIH B TeKcre. OHM CJAYXKAT OpHEHTHPOBOYIOI OCHOBOH VIS OBJA-
JenHs NOHATHAMM, 3aKOHAMH M TCOPHAMH HE32BHCHMO OT TOFO, HA
YPOKAaX NO KAKOMY NpeAMeTy OHH H3y4aloTcs.
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Crpyktypa aeficTBuit H TpeGoBannii K YCBOGHHIO OCHOBHBIX KOM-
NOHEHTOB 3HAHKIT H YMCHHIT SBASCTCA BaXKHLIM (DAKTOPOM coBeplieH-
CTBOBAHKA KOHTPOJA 3a KavyecTBOM (OPMHPOBaHHUA,  YCJIOBHEM
npeaynpexcienns (GopMasiH3Ma BOLEHKE. 3TOMY CHOCOGCTBYET npHMme-
HeHHe MO3JeMEeHTHOro H NCeOonepanHOHHOIO METOAOB KOHTPOJd, OCHO-
BAHHBIX HA CTPYKTYPHO-JOIHYECKOM aHAJH3C CHCTEMBI 3HAaNHil H Cno-
cofoB no3HaBaTebHOll AesTeabHocTH. Ouenxa anannifi npu sToM cra-
HOBHTCSI OODBEKTHBHOMN, N3 Hee HCKIIOUAIOTCS 3JeMeHTH CYOBLCKTHEH3-
Ma K cayvaiinocredi.

Dopmuposanne yMeHHs caMmocroaTensHo paborarh ¢ yuyeOHO# M
NONOMHHTEALHON JAHTEPATYPOlt HEOOXOAHMO HAYHHATL ¢ BHPAOOTKH Y
yuaumnxcs TeXHHKH utenus. TpeOosanHs K (POPMHPOBAHNIO YMEHNs

TaGanna &
Bax ysenng ’ Kaace | Yueuux xoamen

Cocranaente Vil PaGorath ¢ TaGaunamu R rpaduEaMmp, cofepxa-
njana  npouM- uUpIMHER B TekeTe yucOnuka
TABNOPQ, . Renee [ToanzopaThes HMMEHNHM H NpPEAMETHHM YyKada-
HUC TEKCTa Ha o
CMBICHOBNE  4a-
CTH, BHACKCHHE Buaeasts B TCKCTE OCHOBNLE CTPYKTYPHLE 3ae-
TAGBHOTO B TEK- MEHTH CHCTEMM HayuHuX 3xanuf (nayunwe ¢ax-
cre TH, MNOHATRA, IAKOHLI)

Vi Bujeants cywecTeennce, IJA3BHOE € NOMOWbIO

naanos oGOGIIEHHOr0 XapakTepa

CTponTh OTEET ¢ MOMONBK MAaHOB OGOGWIERNHO-
ro xapakrepa

FotoBuTh AOKJaAW K CcoOGUERHA RO—Haparpa<

A~ 110 MaTepnasay nefoAblHX cravei B Ha-
YYHO-TIONYASPANNX HYPHANAX ® B KHHrax

IX—X Pa6otaTh CO CAOKHHM TEKCTOM: Pacu/ieNATh €ro
HAa YaCTH, BHAEAATH OCHOBMHE CTPYKTYpHUBE Sae-
MEHTH HaYUHKX 3HaHHi

CoCTapasTe H WMCMOJL3OBATL NJAAHW AR H3yue-
HiA  SBNEHNH, 3a2KOHOB, HAYIHHX aKkToR, Teopmi,
HCMOAb3OBATL  MX AR UOCTPOCMMH  OTHETOB NPH
pafore €O CAOMHLM YOKCTOM

Xi Cpapunparh M CONOCTABAATL HINOMOHHE OABHX
H TeX JXe BONPOCOB B PaARUHKX  HCTOUHHKSX,
YMETh BHICKA3WBATL CBOK TOYKY 3peuus

COCTaBaAATL CAOKHNE NAZHH NPOYHTAHHOTO
KoucnexTiposats  R0ONOANATEALHYIO ANTEPATYPY
IMucars pedepar

PaGorars ¢ Karajorom

Cocrasanrns  OuGanorpaduio
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paborars ¢ yueGHOft H aonomnuTesbHOM AuTepaTypofi no ¢dusKKe B
VII—XI xnaccax npeacrasienst B tabaune 2.

OBnajenue KaxuablM H3 AOCJACAYIOWHX YMeHH{i MOXET GHITH yc-
MEWHBIM NPH YCJAOBHI OBJAJCHHA NPCALICCTBYIOUHMHE YMCHHSAMH,

ITo mepe oGyuenns ymenus no BHNOJNEHHIO STEMEHTAPHBIX Ofie-
paunit NpespaaoTces B HABLIKH 1t BLINOJHAIOTCH B CBEPHYTOM BHAE.

Paccmotpum noapoGhee MeToanky (GopMHPOBaHMS yMeHHa pabo-
TaTh ¢ KHHION Ha Kaxa0M artane.

Mepeuit aran — pupaborka Texunxkn urenust (I—I11 kaacew).

Ha stom srane naunmaercs GopMHPOBaNHE YMEHHA PacuJeHATH
TEKCT Ha CMBIC/IOBbLIC YaCTH, O3alJaBAHBATL HX, COCTABJASATH (L1aH
npoudTannoro, u GopMHPYIOTCA OHH Ha YpPOKax HTeHHs H NPUPOAO-
BEICHHA.

B V—VI kaaccax GOpMHPYIOTCH yMEHHA NOJAb3IOBATLCS OrAaBie-
HHEM, CTPOHTH PACCKA3 MO PHCYHKY, ACJAHTH TCKCT HA CMBICJAOBLIE 4a-
CTH, COCTaBAATH MJAH NEpecKasa TeKCeTa CBOMMM CAOBAMIL.

Bropoit sTan — BLIpaGOTK2 YMEHHS BHACAATH IJaBHLIE MHCAH B
npountannom tekcre (VII—VIII xkaacem).

Ha stom srame na ypokax duanku, Guoaormu, reorpadum ocy-
mecrsanerca popmuposanue ymennit paborats ¢ trabanHuamu, rpadu-
KAMH, PHCYHKaMH, 4 TaKKe yMeHHii H3BJEKaTh COACPKAILYIOCA B RIX
HH(OPMALHIO, HAXOAHTH B TEKCTE OTBETH Ha BONPOCH, MOCTABACHHbLIE
YUHTEJIeM, HAH Ha BONPOCH, COJAEpIalHecs B KoHue naparpada.

B 3ToM cayuae j0aKHA PeanH30BHBATLCH NPOAYMANHAR CHCTEMA
yapaxkHeHul, BHUIONHAEMBIX Ha YPOKaX NOA PYKOBOACTBOM y4HTeaA
M0 pa3paGoTaHHBIM aJropHTMAaM.

Bee nepeuncaennme yMmenus, 3a HCKJIOUEHHEM BbIACJACHHS FJas-
HBIX MbicAeli B Tekcre, #ABAAIOTCA INEMEHTapHLIMH, OOWMMH  AJR
BCeX MpeiMeTOB HJH UHKJIOB npeameroB (uanpumep, pabora ¢ rpa-
Guxkamu, TabavuaMH) H A0JKHB ObITh AOBEACHHl A0 HABHKa.

Ipumenesne naanos o6o6LIEHHOrO XapakTepa YCKOpAeT npouecc
QOPMHPOBAHHS YMEHHH CAMOCTOATeAbHO paloTath ¢ JHTEPaTypoil,
Pewenne aannofi 3ajaud Ha ypoxax (H3HKH CTAHOBHTCA BO3MOXK-
HuM B Havajge Bropoil yerBeptd VIII kaacca. D10 obycaorneno rem,
UTO 'K 3TOMY BPEMEHH YUAIHECH [O0Jy4aloT NepBoHayajbible MOHA-
THH O HaYYHBIX (hakTax, ABJEHHAX, 33KOHAX, T. €. 00 OCHOBHBIX KOM-
NOHEHTAX CHCTEMB! HAaYUHBIX 3HAHHN, YTO CO3/la€T NPEANOCHUIKH AJs
CHCTEMATH3ALHH paHee NMOJAYYeHHBIX SHAHHI O CTPYKTYPHHX 3JeMeH-
Tax, 8 aaTeM yyaiuiuecst y3naoT o6 oOLIHOCTH 3THX SJAEMEHTOB ¢ ApPY-
FHMH TIpeAMeTaMH, TAKHMH, Kak GHOJOrus, reorpadHs, XuMHS.

Haxce packpusaloT TpeGoBaHHA K YCBOSHHIO KaXKAOTO CTPYKTYp-
HOrO KOMIOHEHTa CHCTeMBl HAYYHBIX 3HAHHH, COCTABASIOT 0006UIeH-
Hbl@ MJIalbl Vg H3YYCHHA SBJCHHN, 3aKOHOB, (PHIHUCCKHX BEJHYNH,
1ipHGOPOB.

Ha ypoke opranusyor caMmocroatenbHyiw paboty ¢ yueGHHEOM,
¢ HeOONBIWHMH NO 00beMY TEKCTaMH,

Ha tpersem arane dopmupyloT ymeHus paboTaTh €O CAOKHBIM
TEKCTOM, HAMPHMEp, TEKCTOM, BKAIOYAIOMMM MaTepHal C HEeCKOJb-
KHMH CTPYKTYPHBIMH KOMOOHEGHTaMH CHCTeMb 3HaHu#, BupaGaTbiBd-
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0T YMCHHS CaMOCTOATENbLHO BHIACNATH STH KOMNOHEHTH, Noi6HpaTh
cooTeTcTBYIONME 0G0GIEHHBE NJakbl, 2 3aTeM  (CaMOCTONTENbHO)
H3yuaTh TEKCT, BBIAGASTH B HEM IJIaBHBIE MBICJM.

Jlas BOCTHTAHMS Y YHAULHXCSl HHTepeca K 3HaHMAM H notpeGHO-
CTH CAMOCTOATEABHO HX yraybasTb ymenus paborarh TONLKO c yueb-
How aureparypoli HepocraTouHo. HeobxoaumMo hopMEPOBATE V IIKOJL-
HHKOB M YMEHHE CAMOCTOSTeNBHO paboTaTh ¢ CONOAHUTEALHOR AU-
reparypol (y4e6uoil 1 HayuHO-NONYAspHOMN).

Pa6ora no (GOpMHPOBAHHIO TAKHX YMEHHH HAYHHAETCH BO BTOPOM
noayroarn VII kiacca #a OCHOBE OpraHH3auMH 3ajaHuit no MNOAro-
TOBKE JOKJAA0B M COOOLIEHHI. YHallUMCs NpeaIaralorcs HHAHBM-
AyadbHble 3ajailg, T. €. HeGoapline no o0veMy H AOCTVLHBHE [0
conepxaniio Tekerh «JliA JIONOJHHTEABHOTO uTEHHSi» M3 YUeOHHKOB
dusukn. B VII—VII xnaccax neo6xonuMo nojgHee HCNOJAL30BaTh
KHHTH I JOMOJHHTeALHOro yTeHus, Hanpuvep «Kuury s urenns
no ¢uauke. 6—7 kaaccut» [15] u kuury «®n3nxa—onmm» [30].

B crapmnx (IX—XI) xaaccax Ans BHEKJAACCHOro uteHus no ¢i-
3HKe CJCAYET pexoMenjoBath sameuateabHwie kuurn M, M. Bayrosa
«Becean no ¢usnke» [7, 8], «XpecromaTHio no GpHU3HKE» NOA PeAaK-
nueit B. M. Cndeexkoro [31], a Takxe KHHrH H3 uHKJa «Dusnka ans
Bcex» uanareabcTBa «Hayka» u ap. CoBogynHocts copMHPOBAHHBIX
a 3TOM 3Tane yMeniii COOTBETCTBYET TPeThemy VPOBHIO chHOpMHPO-
BAHHOCTH yMenusi paborarh ¢ Kiunroi.

§ 2.3. METOAMKA BBEJEHMS OBOBLUEHHBIX NIAHOB
M PABOTA C HMMM HA YPOKAX U B AOMALLIHMX YCIIOBMSAX

INpusesennbie HeeaeloBanns 1 Habaoaenus 3a paboroli yunresed
M YHALIHXCSH Ha YYeOHBIX 3aHATHIX TNOKA3HLIBAIOT, YTO OCHOBHBLIM HC-
TOYHHKOM 3HAHHIT HA YPOKe NPOJOJIKAET OCTABATLCH HIJNOKEHHE Ma-
TEpHAAa YUHTEJIEM ¢ BEJIOYEHHEM 3JeMeHTOB GeceAbl AAs aKTHBH3a-
WHH Mullljienns yuampxcs. Hro ke Kacaercs opraln3auHi Ha ypoke
CaMOCTORTEAbHON pabotul yHauuixes ¢ yuebunkoM, oco6eHHo GopMu-
POBAHMS Y HHX PAUHOHAJAbHBLIX NPHCMOB 3TOTO BHAA AEATEJBHOCTH, TO
AO CHX NOP STO ABACHHE OKa3biBaercs A0BOJAbHO peaxuM. [Tosromy
B NanHoM naparpade aBTOpH! COWIH HEOOXOAHMBLIM PAaCKpbiTh TeX-
HOJOrHI0 mpounecca (POPMHPOBAHMSA VMEHHIE } HaBHIKOB CamocTOs-
TeAbHON paboThl ¢ Y4eOHOI JHTEPaTypoil Ea OCHOBE HCNOJL30BAHHA
nAaHoB 0606IEHHOTO XapaKTepa.

K mnawaay BBeAeHHs 9THX NJIAHOB YUHTeIb A0JKEH C(HROPMHPO-
BaThb V YUYEHHKOB yMeHHsl BHIIOAHATH npocreiiine onepauuy B pabo-
Te ¢ KHHroil. K TakHM VMEHHAM OTHOCATCS NepBHIC BOCEMb onepa-
uMit, npuseieHHbX B TaGauue 1. HanGonee Baxknoe 3sHayeHHe M3 HHX
HMEET YMEHHE MOAB30BATHCS OMVIABJCHHEM, HMCHHNM H NPEeIMETHLIM
yKasateasiMH, ymenue paforaTh ¢ pHCYHKaMu, rpaduxaMH M Tabau-
IlaMH, HAXOAHTh B TEKCTE OTBETH Ha BONPOCH YHHTEIst H Ha BOMPO-
CH, COJAepIKallHecs B YNpariHeHHsx yueGuuwa, Yulry 3rum npuemam
paborol HEOOXOOUMO UEAEHANPABAEHHO, CUCTECMATUNECKU U HA KaXe-
dom ypoxe.

27



TMpoBejtentbie necaeaOBARNS NMOKa3aaH, YTO (hopmuposanie 0d06-
MCHHBIX fpHEMOB palorml ¢ yueGHHKOM (GH3HKH HAAO HAuYMHATH B
VII xnacce ¢ mepsoro moayroaus.

Tlepsum oSobuennuim npuemoM paGoTs ¢ YUeOHHKOM  AOJMKEH
GuTh NpHeM PaboTH ¢ pHCYHKAMH H TAGAHUAMH, (popMupoBaHHE KO-
TOPMX HeAecO00PasHO OCYNIECTBANTL Ha OCHOBE MJAaHOB 0GOGHISHHO-
ro xapaxkrepa (Wi aaropnrsMHUCCKHX NpenHCaHuil).

[Tpusescm oGobuennnii naan paSorwm ¢ Tabumimamu dusnuecxknx
BEJHYHH, XapaKTEPHIYVIOUIHX CBOfICTBA TeJl H BEUICCTB.

1. Buscuurs, sHaucHus Kakux Beamunn npusefensl B Tabanue.

2. Busicnutb, uTO XapaKTEPHIYCT Aanias BeMUMHA, KAKO® CBOI-
CTBO TCA WJM BEHICCTB. .

3. Bucunrh, p KaKHX CAHHHLAX BWPAKCHB BEANYHHL.

4. Haiitit Bemiectso ¢ uanGoabliMM 3RAYCHHCM AANHON BeHUU-
HU. BHSCHATE, TAC 3T0 BCILECTBO NPHMEHSCTCH.

5. HaiiTit Beuiectso ¢ naHMeHbUWIHM 3HAYCHHEM A2HUON BOJAHTHHLL
Buisicuith, rie 570 BeuiecTBO npHMeHsercs.

6. Haiitn B taGanie semectsa, ¢ KOTOPHIMI MPHXOANTCH HMelb
Acno B nopceauesnoil ausHu, ITosanakoMuTLCa €O 3HAYCHHAMH Be-
JHYHIH, XapaKTepHIYIOMHMH HX,

[Tepsyio 7akyio paGory ¢ TabaMUaMM HYKHO TpPEiJIOKHTH npH
H3YHCHIN IMIOTHOCTH BOLICCTBA, a 3ateM K 3Toil TaGanue mosesio
BCPHYTLCA NPH H3YYCHHH VCAOBHIl NAABAHHA TeA, NPEANONKHB yya-
IHMCA ONPEAC/INTD, Kakie H3 BewecTs GYAYT njaBarbh B BO&C, a4 Ka-
KHE TOHYTS.

Takas paGora cnocoScryer pacumpenuio suamnuii yUamuxes o
CBOACTBAX BEILEGTB M O NPHMCHEHHH MX Ha MPAKTHKE, BHPabaTesa-
€T NPHBLIYKY CTaBHTh nepea coboii ponpoc «[lowemy 3710 Bemecrno
3/1€Ch TNIPHMEHACTCA? .

TMosctuM 3710 Ha npumepe paborn ¢ Tabanueit «Yaeabuas Tenao-
CMKOCTL  HCKOTOPHIX BewecTB» H3 yueGHuka uankn aas VIi—
VII kaaccos. :

B coorseTcTBHM ¢ NpHBEACHNBIM BLINC NJAANOM YUALHECH EHA-
KOMATCA € 3aroJoBKOM TalJHULI N OUPCAeASIOT: B Heil npHsefensl
SHAYCHHS YACALHON TENJIOCMKOCTH pasanunbix seutects. Jlajxee pusc-
HAIOT, 4TO YAeABLNOH TEMIOCMKOCTHIO HA3LIBaeTcs (HIHYCCKAR Beil-
MHHA, NOKA3LIBAIOMIAA, KAKOe KOJHUCCTBO TEMJOTH Tpebyerca s
yseanueHis temnepatypsl | kr semtectBa Ha 1°C wam xakoe koan-
UECTHO TeNJIOTH BHIACHACT | KI BeulecTBa NIPH YMEHBIUEHHH €ro TeMm-
nepatyput na 1°C. Eausnuell yaeanHofl TenioeMKOCTH — sBAserTcs

e
kr.°C’ .
Jance B Tabanue yuauwpecs HAXOAAT BOWECTBO ¢ HaHGOMblle
yllc.nbllofl TEMNOEMKOCTHIO. Takum BCUICCTBOM OKa3blBacTes BOnA. Ee

b 4
yAeAbHAR TEMIOeMKOCTh pasHa 4200 A s 310 o3nrauaer, 4T0 ANA
Kr« "
warpesanua 1 xr Boant na 1°C tpeGyerca KOJHYECTBO TeNOTH, pas-
woe 4200 [x. Baarogaps Takoil yaeannoii TeNJI0OeMKOCTH BOAa He-
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NoNbL3YeTcsi B CHCTEME BOAAHOTO OTOMJeHHs. 3ateMm yuallnecs Haxo-
AST BEUIECTBO ¢ HaMMeHblelt yaeabHoll Tendoemkocthio. [loaesno
o6GpaTHTL HX BHMMAHHE HA YACJLHYIO TENJOEMKOCTh CTPOHTCBLHLIX
MarepHanos (nepesa, kupnuua u ap.). Takasg paGora ¢ Tabauuamu
GH3NRYECKHX BEJAHUHH CMOCOGCTBYET PACUIHPEHHIO MOJHTEXHHUCCKOro
Kpyrosopa yuauHxcs.

B crapuiux Kaaccax caeayer WHpe HCnogp3opaTh palory ¢ Tab-
auuamy, coaepxawmumucs B «Cnpasounnke no (QHIUKE M TEXHHKEY
A. C. Enoxosnya [13].

B pa6ore ¢ pucynkamu neoGxoauMo Beipabortath y yHuammxcs
NPHBBIYKY BCMAaTPHBATbCsi B HHUX H nojyuarb Goaswiii oObeMm uHu-
¢popmawun. Jas 970r0 Haj0 NOCTABHTH NEPEA HHMU CEPHIO BOMPO-
COB, KOTOpHIE COCPeAOTOMAT HX BHHMaHHE Ha pHCYHKE, HanpuaMmep
Ha WKaJzax MacwTaGHoll JHKeNKH, MeH3ypKH, TCPMOMETpa, AHHAMO-
MeTpa M APYTHX H3MEpHTeAbHHX NPHOOPOB ¢ PasAnuuoi uenoii ae-
acunsi. [lpn paGote ¢ TakMMH PHCYHKaMi NEPei yuaulumica cra-
BATCS BONPOCH: 5

1. Kakoit npuGop u3o6paken Ha pHCyHKe?

2. las maMmepenis Kakoi BeAHUHHB OH npeAHasnayen?

3. Kakon mkunit npeaei uamepenns nputopa? (Kaxoe nauMenn-
wee 3HAuCHHe BEAMMHIB MOXKeT GbiTh H3MEpeHo JAanHbiM NPHOOPOM?)

4. Kaxos sepxumit npejgea musmepenns npubopa? (Kaxoe nan-
Gosbliee 3HAYCHHE BEJHUHILL MOXKeT OLThH HaMepeno TaknM npudo-
pom?)

5. KakoBa uena jeneHus wxainl npubopa?

6. Kakosnl noxasanus npuGopa?

STH BONPOCH ABAAIOTCSH NYHKTAMH 0GO0UICHHOTO MIaHa H3YuYeHAR
lKaJd H3MepHTeJbHbIX npuGopos. Brauaje mo TakoMy fuiany nposo-
aurcs pabora ¢ npuGOpaMM, BLICTABACHHBIME 1A AEGMOHCTPAUHOHHOM
CTOJIE WJH PO3AaHILIMI Y4alNMCsl, 3aTeM OHa AONOJHsAerca paboroil
¢ PHCYHKaMH, Ha KOTOPHIX 3TH NpHOOPH WAH HX KA H300PaXKeHH,;
ananorruHas paGora NPOBOAMTCH MO PHCYHKAM, HMEIOLIHMCA B y4el-
HHKAX.

Ha caeaylomem srane ocyluecrsisiercs BHpabOTKa YiCHHT 4it-
T4Th CXeMB NPHGOPOB, HaNpHMEp CXeMH OapoMerpa-ancpoiia, Ha-
coca, uwmosa u ap. Hago npuyyarth yqalluxcst onpepesstb 1O pif-
CyHKaM yCTpoiicTBa H MpHHUMN jeficTBHa npubopos. Cnausasa no-
MONLb MM OK&3blBaeT YUHTEJb, 3aTCM JOf CaMOCTOA1C/LIIOCTH y4d-
wHXxcs B 910 pabore MOCTENEeHHO YBJIHUHBACTCH.

Hanpumep, 8 VII kaacce npu nayuennu Gapomerpa-aHepouia yda-
WHMCA NpEANaraloT 3ajanHe, KOTOpoe HEeOOGXOAHMO BHINOAHHTL Ha
ypoKe:

I. IpounTtafire § 49 yueGnuxa'.

II. OTBeTbTC Ha BONPOCKH H BHINOJHHTE 3aJaHHA:

1. las HaMepeHHs Kakofl BeNHUHHB! npeaHasuaven Oapomerp-
aneponn?

'Cu: Mepuwrkun A B, Poanna H A, Ousuka: VYyeGuug pag
6—7 waaccop cpeauei wkoaw.— M.: ITpocsemenne, 1986,
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2. B KakuX e/HHHLAX TPOrPapYHPOBAHM BEPXHAS M HHUMKHSS
wKkajasl GapoMeTpa-aneponaa, H306PaXKEHHOrO HA pHCYH-
ke 122 yyebunxa?

. Onpeneanre MHKHRI Npeess H3IMepeHHA Gapomerpa.

. Onpeaeanre Bepxuuii npeies HaMeperus Gapomerpa.

. KakoBa mena jesenns xaxpoit wxanant?

. Paccuuraiive nokasanue OGapomerpa, H3o0paxeHHoro Ha
pHcyuke 122,

Creayiomee 3anaiie ymauuecs BHUIOJHAIOT AOMA.
L. Tlepenecure B TeTpais cxemy yerpoiicrsa Gapomerpa-aHepousa

(puc. 123 yuebunxa).

IL. Tpurorossre pacckas o Gapomerpe-alepouae no naauy:
|. Hasnauenne nputopa.
2. YerpofictBo npnGopa (OCHOBHBE Hacth W HX HasHauenue).
3. llpuuuun aeficrsus npuGopa.
4, O6aactb npHMeHEeHHS.
5. Tlpasuna noan3oBanus npuGopom.

[Ipe BunNOAHEHHH TAKOrO 3aMaMMs YHAMMCCS 2HAKOMATCH ¢ 06-
OGUICHHLIM OAAHOM K H3yuennio npubopa u cro MIKAJbl

B xaavnefiwem (s VII kaacce) sror naan sakpenssiercst npu
nayuenun manomerpa, 8 VIH kaacce — npn H3ydeHHH 3JeKTpoOCKona,
amnepMerpa, BOAbTMETPA, peoctata M Apyrux npubopos. [Ipn uayye-
HHH MOCJACAHHX K AaHHOMY niaany A00aBAfETCs H3YYCHHE YCAOBHBIX
obosnayeunii npubOpos Ha cxeMmax.

Mpn nposesenny Takoil paboThl YUHTeNO CACAYET HMETh B 8HAY,
4TO OHa NEPBOHAYANBHO JOJNKHA OCYUIECTBAATLCS HA YPOKe MOA ero
KOHTPOJIEM 1 CONPOBOMKAATLCS NPOBEPKOIl. 3aBepuicHHeM ce A0JKeH
Ouith 0Gsn3atenbubii nokaz npuGopor B AeficTBHu (nanpumep, aeiict-
BHE 3JICKTPHYECKOrO 3BOHKA, SJEKTPOMArHHTHOrO pete, Tteaedoua,
mMonean rtexaerpada M T. a.).

[TocTenenHo 1afo npeatarath Yuawumcs H GoJee CAOKHBIE BHAM
paboThl ¢ yueOHHKOM, NOMOTAIONIHM Pa3BHBATh ¥ HHX YMEHHS OTHICKH- .
BaTb OTBCTL HA BONPOCH YUWTENs WAH BONPOCH, COACpIKAUHECH 8
ynpaxuenusx yueOHuka. Ilpn s10oM TeKeT vueGnMKa MOMeT BKAIO-
4ath M pucyHKH. [lposefenne Taxoil paGotht ¢ yueGHHKOM Ha ypoxe
ABAACTCS HOMPEMEHHLIM YCJOBHEM HOATOTOBKM YUalMXCA K BOCOPHSA-
THIO OGOOIMEHHBIX MJIanoB H BHIPalOTKH Y HHX yMeHHs paborarth ¢
HUMH.

Hanpumep, B VII kaacce npu Hayyenus AaBieHHs yuenugan npej-
Jlaraercst cjaeayioulee 3ajlaHue:
I. Tlpounrajite § 39 yueGuuka.

II. OrBernre Ha BONpOCH:
I. Tlo xaxoil popmysie MOKHO PaCCUMTaTh HaBaEHHE?
2. OT yero 3aBHCHT JaBienHe?
3. KakuMu cnocoGaMu yMEHbIIAIT AaBjieHie?
4. KakuM 06pasoM yBeanuusaior Aapaciue?
5. ITouemy ocrpuim HOXKOM Jerye pesath xae6?

ITI. 3anonnure TaGanuy:
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Mpumeprs ux
NPEMEHEHNR
B TexnnKe

Crocoli ¥YMCHLWERNR

Aapgcuns yReanuenns NPHMENeRNS

Cnocolun Tpumepn nx
FEUE LT N TErHHKE

IV. Ioxaxure crpeikofi HanpisleHWe CHIB, C KOTOPOit GpYycoK
feficTBYeT Ha CTOJ, PyKa NpHmuMaer OpycoK K CTeHe, THCKH CXKA-
MalOT AeTajb, Je3Bis Kycauek pexyT nposoaoky (pue. 6, a, 6, s, 2).

B VIII kaacce ygauuMmes npeajaraercs CaMoCTOATENBHO MO
YueGHHKY NO3HAKOMHTBCA ¢ YCTpOfCTBOM M NPHHIMNOM ACHCTBHA
JaMIbl HaKaJinuBauusg, o0pasubl KOTOPOH BMECTE ¢ NATPOHAMH BHAA-
1oTes Ha pabouse CTONH.

Ha nocke sanucmBaiorcs Boupockl, OrBersl Ha HHX YuallHecs
Jlal0T B pesyJbrate paboTel ¢ yueOUHKOM i Pa3AaTOUNLIM - MaTe-
pHaJOM.

1. Koz2da u xesm usobperena 9AeKTPULECKAR AQMNA HOKAAUBAHUR?

2. Kaxoe dedcreue ro-
KQ NOAONCHO @ OG-
HOBY pPaboTLt SACKT-
puveckod aasmnn?

3. Yro obweeo 6 ycr-
poiicree u npunyune
deticreusn ecex aamn
HAKAANBAHUA?

4. llag weeo crexasan-
Hole DaanoHbl AaMN
HANOANAIOT — UHEPT-
HOIM 2030M7

5. llouemy  dasacnue
easa 8 Gaasonax
AQMIL NPU KOMHAT-
Hot Temneparype
Husce armoceproz2o
oasaeHUR?

6. Yro osnawaior wuc-
AQ HG HOKOAE uUAu
barsonax aamn?

Ortu ponpoch  NoGyH-
MAOT  yuallHXCA BHHMA-
TEJbHO BYHTHBATBCA B
TEKCT H HCKaTh OTBET Ha
NPCIIOIKEHHBIE BONPOCHL.

Jlanee nposonsr Oece-
Jly 10 NpHBEACHHBIM BO-
npocaM, HCNOAbL3Ys BbiBE- 6 ¢
HIEHHYI0 Ha JIOCKe CXEMYy Puc. 6.
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yeTpoficTBa JaMnsl H KOJJICKUMIO NaMN, CMOHTHPOBAHHLIX HA BepTH-
KaJibHOMl mauesH.

Auanornynas paGora NPOBOAHTCA NPH H3YYEHHH NJABKHX Npejo-
Xpanunreeit.

[IposeMoHCTpHPOB2E KOPOTKOE 3aMBIKAHHE H OOBACHHB TPHYHHBLI
€ro BO3HHKHOBEHHA, YUHTeJb NPHBOAHT YHAULHXCA K BHIBOAY O TOM,
HTO HeOGXOAHMBl YCTPOHCTBA, KOTOPBIE ABTOMATHYECKH PAa3MBIKan
Gul SJCKTPHUCCKYIO lienib IIPH CHJIe TOKa, NPeBOCXOAsILell AONYCTHMK
HOPMbI, A4 TaK)Ke NPH KOPOTKOM 3aMBIKaHHH.

C nasuaucusem H ycTpOHCTBOM NJaBKHX DpejaoOXpaHHTexed yuu-
Te/b MpeAiaraer yuaulHMcs O3HaKOMHTBCH CaMOCTOSTENbHO MO yuel-
uuky. Ha kaxapit cron Bejaercss HaGop TakHX MNpeaoOXpaHHTENeH.
Pekomenjiyercs BHHMATEJIbHO H3YUHTh HMEIOIMYIOCH KOJJIEKUHIO H
OTBETHTHL HA CJE/YIOlUHe BONPOCH: )

1. Jlaa wezo npednasnavenvi naaexue npedoxpanuresu?

2. Kaxoe OelicTeue saeKTpu4ecko20 TOK@ NOAONKEHO 8 OCHOBY UX
yerpolicraa?

Y10 o6wezo @ npunyune delictsus 8cex NAABKUX NPedoxXparu-
renel?

Kakoso ycrpoticteo npobrosozo naaexkozo npedoxpanurein?
Kaxue naaskue npedoxpanuresu uUMerOTCA 8 KOAACKYUU?
Hem onu orauvatorca Opye or dpyea? Pde onu npumensorca?
Yro o6wezo 8 ycrpodcree acex naasxux npedoxpanurened?

. Y70 osHaudior radnucu xa npedoxpanuresnx: «0,5 A»; «10 As?

[To srum BompocaMm mpoBoauTcs Geceja ¢ yyalUIuMHCA THOCHe Ca-
MoctoaTe/blol paboTu ¢ yueOHHkOM. B 3ak/ioueHHe YyHTeAb Je-
MOHCTPHpYeT JeficTBHe MJIAaBKOrO NPEAOXPAaHHTENst NPH KOPOTKOM
3aMBIKAlKHY, a TaKKe NPH YBEJAHUCHHM MHCAA NapalJesabHO NMOAKIO-
YEeHHBIX noTpedHTeneii.

[Mepeuiii 06oGIueHHBIH MIaH AAETCS K H3YUCHHIO (H3HYECKOro #s-
aenus. Ho npexae uem ero aarthb, BHHMaHHe YYALIHXCHA aKTYaJH3H-
PYIOT Ha BONpocax, KOTOpPHE TOTOM COCTaBAT COAepkKaHHE 3ITOro
IJIaHa, 8 HMEHHO BLIACHAIOT BHEWIHHE NPHIHAKH KaX(Jloro SIBJICHHA.
Hanpumep, npu usyvenun Anddysus BHHMaHHE yuaulixcs obpauma-
0T Ha pacnpocTpaneHHe 3anaxa naxyuyHX BeUlecTB, NOCTeNneHHoe
€PAaSMLIBAHHME» IPaHHLL  MEKAY CJAOAMH JABYX JKHAKOCTElf, a npH
M3y4eHHHM MEeXaHHMECKOrO JBHJKeHHS — Ha MH3MCHEHHEe IOJIOMKEeHHA
OAHOrO TeJa OTHOCHTEJNbHO APYTHX, NPHHHMaeMbIX 33 HENOABHIKHHIE,
3areM BLISCHSIOT YCJAOBHA, NPH KOTOPHIX STH SBJEHHA NpPOTEKAloT,
H MBITAIOTCH JaTh OOBACHEHHE MeXaHH3MYy ero NpOTeKaHHsa '.

Tak, aupdysus oOBACHAETCA XAOTHYCCKHM JABHKECHHEM WYacTHU,
H3 KOTOPHLIX COCTOAT BEIeCTBa, H HaJHYHEM NPOMEXYTKOB Mexay
YacTHUAMH (MEXATOMHO® H MEKMOJIEKY/ISPHOE pacCTosHKHe).

[Tocne BuisBnenus MexanuaMa (cyumnocT) (H3HYECKOro SBJACHHA
eMy AAI0T OnpejencHHe.

Hanee ob6pamialoT BHHMAHHE Ha KOAUYECTBEHHLIE XAPAKTEPUCTU-

NS &R

! 3asmeriuM, 4TO OTBET Ha STOT BONPOC HA NCPBOM STane M3ydeHHa QuaMkn e
BCETla BO3MOMKEH, HANpUMED NPH H3YYCHHUH MEXaHHYECKOTO ABIKEHHA,
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K seaenud, TakHe, KaK CKOPOCTb PaBHOMEPHOro NpaMOJHHeAHOro
ABHXKEHHSA, NPOIACHHLI NyTh, BPEMA ABHXCHHA; PACKPHIBAIOT HX
B3apmocBaA3b, 1a 3aKkMOUNTENbHOM 3Tane H3yueHHA Kaxaoro asie-
HHA BHACHAIOT, rie OHO Habnlojaercs B NpHPOJE, TeXIiHKE, B MOBCes
AHEBHON JKH3UH M rie npHmensercs. Hanpumep, aunddysuio ucnosn-
3YIOT NpH M3rOTOBJACHHH KOMMOTOB, 3acoixke osoutell. B crapuiux
KJaccax yuamuMess HeoOXOAHMO paccKasaTh 006 HCNOAb30OBAHHH MHG-
(Y3HH Vi3 NOBEPXHOCTHOIO NOKPHTHA METaNJ0B (UEMEHTAUMA, AHP-
(Y3HOHHOE OKCHANPOBAHHE, AJHTHPOBAHHE H T. J.) C NeJbIO MOBH-
WEHHS NPOYHOCTH, HKApPOCTONKOCTH W NPHAAHHS NOBCPXHOCTH AeTa-
Jeil aHTHKOPPO3HOHUMX CBOIHCTB,

Ha ocnose Taxoil npeaBaputesibHoil paGoThl MOXKeT OHTb BBEJCH
naan oOOOHICHHOFO Xapakrtepa K H3YUEHHIO (PH3HUYECKOro siBJeHK:.
D710 BOZMOXKHO ocywmect8HTh B VII Kaacce npu uayuenum nepejayn
AaBJAeNi JKHAKOCTAMH 11 rasamp. 3areM 3STOT OOOOIMEHHBIH NJuil
A0JKed OBITb 3aKpenjyieH NpH H3YYeHHH arMocdeplioro JaBjaeHHH,
NAaBaHusa CyA0B.

Hanbureiimag pabora ¢ oOOOUICHHLIM TVIAHOM K H3YYEHHIO AB1e-
HHIL A07K12 OMThL NPOLOJIAEHA NPH H3YYEHHH KHMEHHA, HCNApeHHsA,
SACKTPUIAILNI TEN, 1EKTPHUCCKOrO TOKA H NpH paccMOTpeHHH GoJce
CJAOKUBLIX ABJACHNIT YXKe Ha ocHOBe (PH3HMUCCKHX TCOPHIL.

B IX kaacce npu nayuenun MexXaHiUYeCKOro ABHIKEHHS NpejactTas-
JRETCS BO3MOXHOCTL JaThb OGOCHOBRHHC KaiKAOMY NVHKTY DJjauna H
NOCACAOBATCABLHOCTH ero pacemorpenns, Tlpu sroM obpamacrcs suu-
MAaHHE Ha JIOTHKY NO3HAHHA ABJACHNIT NPHPOALI: BHaYade OOHapyXH-
BAIOT HOBOE #BJCHHE 1O KaKHM-TO BHELINHM NpPH3HaKaM, a 3arem
safaior Bonpoc: «IIpn KakuX yclOBHAX NPOTEK2ZET AaHNOE sBJCHHE?»
Hanpumep BLIACHAIOT, YTO PABHOMEpPHOE NPAMOJAHHEHHOE ABHKEHHE
T€A MPOTEKACT NPH YCJAOBMH, C€CAH PaBHOACHCTBYIOMLAA BCEX CHA,
ACGHCTBYIONUMX Ha TEJo, PaBHa HYJI0, a4 PaBHOYCKOPEHHOC NPAMOJii-
HefHoe ABHMKCHNE — NP YCIOBHH, €CJH  paBHOACHCTBYIOMAs  BCeX
CitJl, ACHCTBYIOULEX HA TEJNO, He pasBua HYJNIO, OCTaeTca HEH3MEHHOH
no abcoAOTHOMY 2HAYENNI0 H HanpaBleHHe BeKTopa paBHoAeHCT-
BYIOILEH CHA COBNaaeT C HANpaBiAeHHEM BEKTOPa CKOPOCTH Tena.
Ecait e nanpapiacnue BexkrTopa pasuojeiictByiouleil cua cocrasaser
HEKOTOPLI yroA ¢ HanpaBJeHHeM BEKTOpa CKOPOCTH TeJa, TO Ha-
Omoaaercs kpusoanseiinoe asniKenHe. B wactHoMm cayuae, Koraa Ha-
npasacHIe BCKTOP2 pPaBHOACHCTBYIOUEH CHA BCe BpPeMs COCTABJSET
yroa 90° ¢ unanpapienseM BeKTOpa CKOpocTH Teaa (Marepuanbuoft
TOYKH) H MOAYJb BEKTOpPa pPaBHOMCHCTBYIOIMEH ClJB OCTACTCA HE-
H3MCHHIAM, HMCET MeCTO paBiOMepHOe ABHKeHRe Tesa (MaTepu-
anbHON TOUKM) RO OKPY#HUCTH.

3xech BaMHO TOAUEPKNYTb, HTO KaX<A0€ sIBJACHHE INPOHCXOAHT
npu onpeaeaenumy yeaosunX. Ecan 9tHX ycaosnil wer, 10 He Gyser
npoTeKarsh ¥ apjacnue. B jpanbpueiiwem 370 BaXKHOE METOMO/IOrHYECKOE
JOJI0MEHHE JOKHO ObiTh TIOAYCPKHYTO H XOPOUIO YCBOEHO YyuaulH-
MMCH.

B IX xaacce npeacTaBAfercs BO3MOMHBIM pPacKpHTh KOJHYECT-
RCHHBIC XaPaKTCPHCTHKE H3yYaeMuX fABNeHHH H B3aHMOCBA3b Meimiy
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HUMH, HanpAMEp B MCXAHHYECKOM ABHIKCHHH NCPEeMEIlCHHE, CKOPOCTh,
VCKOpeHHe, XoopAHHaTa. B o0obutenHoM BHAE CBA3b MEXKAY ITHMH
BCHUHHAMH DACKPBIBAETCsS YPaBHEHHEM KOOPAHHATH:

X=X+ Voud + “;’f-. (1

910 ypasuenwe nonoansiercs QGopMyaaniu

- - . .

o=—— (2, =" @, a=Lf-

Ilpn nopcranoske B ypasuenue (1) snauenuss NpoeKuMH YCKOpeHus
Qx, NOAYYCHHOTO H3 ypaBHeHHA (4), NOAYHaiOT ypaBHEHHE, BKIIOYA0-
mee B cebi KaK KHHeMATHYECKHME, TaK M JAHHAMUYMCCKHE BeAHMHHB:

X=Xo4 Vox! -+ b (5)

2m
B nanpuefimiem npu H3yueHnn HHCPUHH W TPeHNs NOABAAETCHA
BO3MOXHOCTh OOPATHTL BHHMARHE YUAIHXCH 114 HCNOALIOBANNE STHX
ABNEHUH B XH3HM M Texuuke. Tak, NOKasuBaCM, YTO NPH OiCYICTBHH
TPEHHA He MOXeT GLTh nepeMemenis Joiel 1 TpaHcnoprTa no no-

BEPXHOCTH JIOPOrH, rpy3oB Ha Kouseciiepe, T. €. pacKpeiBaem noae:-
HYIO POJb TPEHHRA, HO BMecTe ¢ Tem oOpalacM BHEMaHHe VUall#xes
Ha BPEAHBIC NPOABJAEHHS TPEHHA (H3HAIIHBAHMC NOAOIIBLI OGYBH fIph
xonb0e, M3HAWHBAHHE Jerasel, CONPHKACAIOWIMNCA B Npotecce pa-
GoTH) H CcnocoGH ero ymeubuieria: Gosee Kauecrsennas o6paboTKa
NOBEPXHOCTH TPYMIHXCH JeTajell, HX CMa3ka, HCNoJb30BaHHe AHTH-
DPHKUHOHHLIX NOKPHITHIL. TaknM oOpasoM, sanaua yuuress 3axkmio-
YaeTcst B TOM, 4TOGH [M0Ka3ath ANANEKTHKY #ABJICHNIT, NOAMCPKRYR
NpH STOM, YTO KaXA0e sIBJICHHC B OHAX CAVHANX NOJC3NO, 4 B APY-
I'HX — BpPEAHO.

Hano poBectit 10 CO3HAHHA yHANIHXCH, YTO KOHEUHAR Ueab H3yge-
HHA KaXKAOrO sBJACHHA NPHPOIAB — BOIMOXKHOCTH €r0 HCNOAL3OBAHHY
Ha NpakTHKe B HHTepecax uwenoseka. Ho BMecte ¢ TeM HeoOxoaumo
NCAYCPKHYTH, UTO HCJNOBEK JIOJIKECH 31aTh CROCOObBt npedynpexcéerun
épednuix OedcTeud sgAeRud wa Mmonell M Ha OKPYIKAIOIWLYIO CPey.
A 3T0 BO3MOXKHO, CC/IH HEJOBEK JHAeT YCJIOBIS NPOTEKAHMH ABICHHA,
NPHYHHHO-CACACTBEHHLIC CBAZH JIaHHOTO ABJCIHHA C APYIHMH sBJe-
HHAMHE H MEXdHH3M IPOTEKaHHSI 3TOrO SABNEHNH.

3uanua (HakTOPOB H 32KOHOB, KOTOPHIM MOAYHHAIOTCH SIBJIEHHS,
NO3BOJIAIOT MEJOBEKY YNPaBJIATH MMH B HHTEpecax oOMIeCTBA.

HMenno ¢ 3THX NOSHUHA B CTAPWIHX KJaaccax HEOBXOAHMO moa-
XOAKTb K H3VUEHHIO KamA0ro sABJIEHHH.

Caenyomuit 0606uennsiii naan 1aeTcs K H3YYCHHIO (PH3IMYECKO
BEJHUHHBL METOAMKA €ro BBCACHHSA BO MHOMOM dH2JOTHYHA METOAHKE
BBeJEeHHA O0OOUICHHOTO MIAHa K H3YYeHHIO (DHAHYCCKOro siBACHHA.

IMpr uayuenun Taxux (GHIHUECKHX BEJHUHI, KAK NYTh, CKOPOCTH
PaBHOMEDHOIO JBHXKEHHA, CPeLHss CKOPOCTb HePaBHOMEPHOrO nps-
MOJIHHEIHOrO ABHJKCHM#, Macca, T. e. NpH oOBACHEHHH MaTepHaja
YUHTEJEM H NPH CaMOCTOATE/]BHON pabore yqaulixcst ¢ TEKCTOM ygel-
HHKA, & TAKXKE (pH NPOBepKe ero YCBOEHHA, BHHMaHHE WKOJALHHKOB
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AKTYaJU3HPYIOT Ha BONPOCAX, KOTOpME cocraBsaT 00OOMEHHLIA naan
(hu3ryecKolt BeiHYHHB. OGA3aTe/bHO BEIACHAIOT, KaKkoe CBOWCTBO veil
HAH fABJCHHE XapaKTepH3yerT AanHas BeJuuuuHa. Hanpuwmep, ckopocrs
XapakTepuayer OLICTPOTY JABHIKEHHA' TeJ, Macca TeJ XapaKkrepusyer
HX CBONCTBO ABHraThCd C Pa3/IHUHBIMH CKOPOCTAMH MOC/JE B3aMMO-
JleilcTBHS U T, .

3arteM NOXasuBaioT cHOCO6 onpeaenenns TON HIH HHON BEAHYHHM.
Tak, 4roOHl ONpEeNHTh CKOPOCTh TeJda NPH PABHOMEPHOM ABHIKE-
HHH, HAA0 NyTh, NPOHACHHBIT TeJMOM 34 Kakol-HHOYIb NPOMENXYTOK
BPCMEHH, Pas3/leiilitb Ha 3TOT NPOMEKYTOK, a s ONpeleseHus nioi-
HOCTH BElleCTBa HeoOXOAHMO Maccy Tesa pasieiNTb Ha ero 00ben.
ITpu stom oOpawator BHEMaHHe Ha OYKBeHHble O0O3HAUEHHA BeJIH-
UHH H H2 2anich Gopys, KOTopbie ONpejesloT HX 3HAUEHHE.

Ocoboe sBHHMaHHe 00pPaIMAIOT HA CAMHHULI (H3HUECKHX BEJHYHH
B Ha MX BBIEOJ IPH NOMOULH OnpeieSHTe bHEX (opMys, a 3arem
Ha npubopwl, HaMepslomHe PHUIMUCCKHE BeJHUHHB  (Banpumep, Mac-
ca TeJ ONpefeNsieTCA BecaMH, CHJAa H3MEpAETCs AHHAMOMETPOM, ai-
mocthepHoe japjenHe — OapoMeTpoM, AaB/ieHHe JKHAKOCTH H rasa —
MAHOMETPOM).

Mayuan ciiy, nojucpKHBalOT, YTO OHA BEJAHYHHA BCKTOpHAad, cJje-
JIOBATEAbIO, BCE BEJHMHNLL JCINATCA HA BEKTOPHLIE H CKAAAPHLIC.

[Tocde Takoil npeasapurTeabitoil NOAroToBKN nias 000OWEHHO! O
Xapaktepa K uayuenuio gpusnucckon seansunn ssoaures 8 VII gaac-
CEe MPH HIyueHi AaBiCiua B ORNIAKOCTH M Iasc, a 3aTeMm paﬁora c
HEM NPOAOJKACTCH NPH H3YUeHHk Mexauuyeckoil paboTsl, MOIHOCIH,
sneprus, a 8 VIII kaacce npy HsyueHrd KoJguuecrTBa TEMIOTH, YAeab-
HOH TeIJIOEMKOCTH H APYIHX BEJHUHH.

[lpu nayuenun mexannueckoro aApuwmenna (IX kaace) suasasior,
4TO OAHHM TeAa ABHXKYTCs Obicrpee, apyrne meuiennee. Camoner upw-
Hercst OblCTpee MOTOUMKIZ, a ToT— OwicTpee newexoja. Ha ocuose
TUrO JeNAI0T BLIBOA O TOM, 4YTO HeOOXOAHMO BBECTH BEJHUYHHY, KO-
TOpas Xapakrepuaosaja Obl CBOIICTBA TeJ NPOXOAHTH Pa3JHYHBIE pac-
CTOAHHA 23 paBHble npomexyrku spemens. Taxoii sennunuoll saBan-
eTCs CKOPOCTb PaBHOMEPHOro npsMoJnueiinoro asuixenua. Bosuuka-
eT BOMpOC: Kak ec onpeiaennth? M3 naGmojenuit 3a auxennem Tea,
COBEPLIAIONUINN NEPeMElICHHA 34 OJHHAKOBHIC NMPOMEXYTKH Bpemeni,
c/eayer, 4To cxopoctb Oyjer Gosibiie Y TOro Tesa, KOTOPoe 3a 3TH
NPOMEKYTKH BPEeMCHH coBepiinT Gosbluee nepemeuienne. Yaobuee xe
BCEro CpaBiKBaTL H ONPEALAATH CKOPOCTH TEMa N0 BEJHYHHE nepe-
MELLEHHS, COBEPIICHIIONO B C€AHHHILY BpeMeHi.

M3 9THX paccymAcHufi cleiyer, 4TO CKOPOCTh PaBHOMEPHOI'O
NpAMONHHEIHOrO ABHIKEHHA OlPEACJACTCA OTHOMICHHEM fepeMmelle-
HHst, COBEPIUCHHOTO TEJIOM, K NPOMEKYTKY BPEMEHH, B TEYEHHE KOvO-
poro o#o jBuranock. [lockoibky nepemetenye ABJAAETCA BEeJHYHHON
BEKTOPHON, a BpeMs — CKaJspHoOll, TO H3 (opMyibl

-

v= —:- (6)
CAERYET: CKOPOCTb — BEAHYHHA BEKTOPHAA.

3 35



Hanee nepexoaaT K eaumHuue ckopocrn. Owa onpeaeasercs noj-
CTAHOBKOM B ONpeASTHTENbHYIO DOpMyay BMecTo GYKBeHHRX 0603ia-
HeHHil BeAHUHH HAHMCHOBAHHN HX €AHHHIL, C KOTOPbLIMH NPOH3BOANTCH
cnepauHu:

—

C

3ateM paccMaTpHBAlOTCA CNOCOGH OnpeaeseHHa ckopoctH. Muo-
rie ywammecs IX k/macca 3naior, UTO CKOPOCTb MOTOIHMK.JA, aBTOMO-
Gnas onpejesierca NPH MOMOUIH CAHAOMETPA.

[Mocse u3yuenua HMH CBEAEHHIT O MCIKAVHAPOAHON cucTeme (u-
3HYECKHX BeinuuHy B oOOGLIeHHHI naan jnobasiasercs NYHKT o6 ot-
HCCeHHH €IHHHIL BEJHYHH K OCHOBHBIM IJIH NPOH3BOAHBIM,

B panpueititem nonuunii oGoGuienunstit naan K (QU3NYCCKON 8ean-
YHHE 3aKpen/Ifeics [PH H3YYEHHH YCKOpeHH#n, yrioBoil cKopocty,
Macchl, CHAB K APYFHX BEJIHUHH,

[Nepsonayaastas paGora no O3HAKOMAESHHIO YYAWHXCA C MAAHOM
0606IIEeHHOr0 XapaKkTepa K uayucHuio GH3NYECKOro 3akoHa HauHHAET-
cs Bo BropoM mnoayroanu VII kaacca npn mayuennn teMmur «ITepeaa-
ua jlaBheHHa KHWAKOCTAMH H rasamu. 3axon Ilackans».

[Tpu uayuennn 37100 TEML yuamuMca npeasaraerca cheayloinse
3ajamne:

I. Mpountaiive § 41 yueGnuxa.
II. OtBerbTe Ha BOMpOCH:
1. Kax wuraerca saxon Ilacxasa?
2. Kax o6wmacnutrs, 4ro scudrocTu u 2azst nepedaror npousen-
ouMoe Ha Hux GasaeHue No scem HANPABACHUAM?
3. Kaxue onmret nodrsepacoator cnpasedaiusociv saxona Ilac-
xass?
4. Kaxue sgaenun obvacusorca saxonom [lackaasn?

IMocse ofcyikaenus OTBETCB Y4amwHXCA HeoOXOAlMO OBPATHTH HX
BHIMAHHE HA TO, 49TO BONPOCH TAaKOro Poaa MNO3BOJAIOT BBHUACHHIb
FAZBHOE NMPH H3yyeHuH AOBIX (HIHYCCKHX 3aKOHOB.

Hanee, nsyuan AaBJeHHe B XHAKOCTH M ra3e H pacculThiBas ero
Ha AHO H CTEHKH COCYAa, a Takie n3yuas cooGuialoniiecs cocyan,
YYAUIHMCH NPELOCTABAACTC BO3IMOAKHOCTL MONATh, Ile NPHMEHAETCA
saxon [Ilackans wa npaxkThke.

[Tocne usyuenus Tembt «Apxumencna cmuia. 3akon Apxumena»
yU2UIHMCH AAeTcst AOMaluHee 3aJaHne, HanpHMep, MOArOTOBHTL OTBCT
0 3aKoHe ApXHMeJa 1O CJACLyIOUIeMY HJaHy:

1. Mexay KakuMH BelHYHHAMH JaHHBLIT 3aKOH BBIPAXKACT CBA3L?

2. Kak ¢opmyanpyercs 3akou?

3. Kak zasnunii 3akoH BuIpaxkaerTcs mareMmatueckn (¢ noMowbio

Kakoit opMyant)?

4, Kakue onelTHl MOATBEPIKAAIOT CRPaBeAJHBOCTb 3aKOHA?

5. [Npumenenie 3akona.

Janee stor oGobwerublil naan 3akpenaserca 8 VIII kaacce npn
nsyuennn saxkona Oma aas ywactka uenn # 3akona xoyas — Jleu-
na, B IX knacce npu usyvennn saxonos Hsiotona.
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Tlpu usyuenny saxona I'yka oGOCHOBHIBAIOT KaXKABI NyHKT muia-
HA # [OCAEN0BATE/IbHOCTL €r0 PaccMOTPEHHS.

O6pamaercs BHHM2HHE YYAaUHXCA Ha JIOTHKY NO3HAHHA 3aKOHOB
NPHPOAL, KOMAa Ha IMOMPHYECKOM YPOBHE NPOMCXOAMT npouecc Ha-
KomyeHna (akros, nudopmaunn 00 HCCACAyeMbiX ABJICHHAX, NPOBO-
AATCst HAOMIOACHHs, M3MePeHHs, CPaBHeHHss H crasaTcs onweitel. Ha
KX OCHOBRIHMN, KaK NPaBHJIO, YCTAHABIAHBAIOTCA NPHYHHHO-CJISACTBEH-
HBIE CBASH MEMAY ABJCHMAMH I BEJHYHHAMH, XapaKTepH3YIOUIHMH
ux. B pesyasrare sroro ¢opmynupyiores saxonn.. Cooluiaercs, 4ro
H3yueHHe sBACHMA JedopMalHi PasIHYRBIX Tea NPHBEJO aHIVIHHACKO-
ro yuenoro I'yka K OTKpPBITHIO 3aKONa, YCTaHaBJIHBAIOWIEro 3aBHCH-
MOCTH MEHULY YAJHiiCHHEM Je(OPMHPYEMOro Teid H BO3HHKAIOWEH
B HEM CHJION YNpyrocri, KOTOpHll dopMyJ/Hpyercs cJAeAYIOWHM 00-
pasoM: cusia ynpyrocri, BO3HHKalomlasi npu jaedopmauiy Teja, nps-
MO NPONOPUHOHAJNLHA Y/VIHHCHHIO TeJa H HanpaBjicHAa B CTOPOHY,
(IPOTHBONOJOXHYIO HANPABACHHIO NEPCMEICHHA YacTHIL TeJja.

70T 3aKOH YA00HO 3anHcaTh B sHAe caeayoumeil Gopmyan:

(Fyup) x=— kx,

TAC 3HAK «MHIYC» YKA3LIBACT 1A TO, YTO HANPaBJCHHA BEKTOPOB Me-
peMelLenisn HacTHIL veaa npn achopmannit u BO3HHKalOWed B Tese
CHAB YNPYTOCTH APOTHBONMOJOKIIL.

Cnpase/HBOCTb JI0O0I0  3aKOHA NOATBEPIKAACTCA NPH IOMONLM
ONLITOB, B TOM YHCJAC H ONBLITOB ¢ PE3HHOBLIMH JKIYTaMH, YNPYrHMH
NPYKHHAMM, NPOBOAHMBIMK YY2IUHMUCA B XOle YpOKa.

[leay nosnaxus 2aK0HO8 NPUPOCHL — BOZMOMKHOCTD  HCIONb30BA-
HHA HX 12 NPAKTHKE B HuTepecaX yesaoseka. Tax, Ha OCHOBAaHHH 3a-
koua Tyka H3roTaRaNBalOTCs Peccopbl, NPYKHHHBIEC JHHAMOMETPH,
HOAGHPAIOTCA Te WJAH HHBIC MaTepHatnl JJIs H3rOTOBJACHHA AeTaaci
PasjRuHBIX MCXQHHSMOB M MaIlHH.

Jance srumanne yuamuxca ofpaiuaercss Ha TO, YTO 3aKOHH, Kak
NPABUAO, HMCIOT Tpanuubsl npumenumoctr. Mameer ux u saxkon Iyka;
OH AeficTBYeT TOJBKO B Npejieaax YNpYrocTH Tesad, UTO MOXKHO NoA-
TBEPAMTEL 1A ONBITe C NPVHKHHOM.

HeoGxoaumo a06uBaThCs, YTOGH CaM YYHTeJdb PYKOBOACTBOBAJICA
JEAHIBIMIE naanaMi 06061enHoro Xapakrepa npH oObiCHeHNHH ABJe-
HAd, naydenud npuGopos, BEJHYHH, 3aKOHOB; OPHEHTHPOBAJ VyalUHX-
Cil Ha HCHOAL30OBAIME X NPH NOCTPOCHHH OTBETOB B KJacce H npu
NOArOTOBNC AoMawnux sagannii. Ecan takas paGora npoBoautes Ha-
aunasn ¢ VII knacca, 10 B 1X Kiracce HCnosib3oBanie AaHHBIX MAaHOB
CTAHCT NPaBHAOM sl YHaUIMNCHA H OHH GYAYT PYKOBOACTBOBATLUA
Ml 603 HAMOMHHAHNIT YHHTCS.

[Tose Beex BpoAHTCA ODOCHICHHBIA MJAAH H3YYCHHA (PHIHYCCKHX
TeopHit. 310 OOYCAOBJICHO TeM, WYTO HAa NepBOil CTYNEHH M3Y4eHHA
(QH3NKH PACCMATPHBAIOTCA TONLKO HEKOTOPHE NPEACTABICHHA MOJic-
KYJASIPHO-KIHHETHYECKOIT 1 3AEKTPOHHOH TEOpHIl.

B X nraacce npeacrapasercss BO3IMOMHBIM  BBeCTH OGoOGwIeHHN
MAZH H3Y9CHHSI TEOPHK I AaTb 00OCHOBANHE KAXKIOMY H3 €ro nyHK-
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1oB. D1y paGoTy MOKHO NpOBeCTR B npoiuecce nayuenns temo «Oc-
HOBHBIE MOJOMKEHHS MOJACKYJAAPHO-KHHETHYECKOH TeOpHH».

K nposesennio Takoil pafoTh yualuHecs NOArOTOBACHH Tpeaile-
craylomeil yueGuoii aestesvnoctbio 8 VII—IX kaaccax, rae Ha ypo-
Kax (M3HKH OHH YUYHJHCH BGUICASTH rNaBHOE MPH H3YUEHHH sBJACHHY,
BEJHYHUH, 3aKOHOB H NPHOOPOB.

IMpuerynas K navuennio Kypea dusukn X xaacca, HeoGxoaumo
o0paTHTL BHIMANHE YHALHXCA HA TO, YTO B COACPIKAHHE CHCTEMH
HAYUHBIX SHAHKA MO (H3HKE W APYIHM HaYKaM MOKHO BHACAHTH 00-
nlHe CTPYKTYPHLIC 9JEMEHTH 3uanuil:

1) nayuynpie (akrThl;

2) noustha (GopMb MaTeprH; cBOJiCTBA 7eJ, BEIECTB H NoJei;

npuOOpPH, MAUIMHB H YCTAHOBKH; BCJHMIHLL SBIEHNA);

3) meroaw mccaenosanus (HaGaoACHHE, IKCNEPUMENT, TCOPETH-

yecKuit aHasau3);

4) 3axoHbl;

5) rTeopnn.

Ha ocHoBe H3Y4eHHA OCHOBHLIX YKAZAHHLIX CIPYKTYPHLIX DJEMER-
TOB 3HAHMI co3aaerca Hayunas kaprtuna mupa. B npouecce nsyyenusn
dusukn dopmupyercs (U3HYCCKas KapTHHa MHpa, peub O KOTOpOi
nofiier na 3akMounTesbnoM stane nayyenna ¢usukn B XI kaacce.

CrefyeT HanoMHHTb, YTO Ha NpeamiayileM sTane ofyuerus GblIH
packpuThl TpefoRanHs K YCBOCHHIO OCHOBHBIX rpyni noudTHil B 3a-
KOHOB. 3TH TpeGoBaHHs BHPAXKEHH B Miaiax oOOOULEHHOrO Xapak-
Tepa. M3 OCHOBHBIX CTPYKTYPHHIX 3JCMCHTOB HAYYHBIX 3Hauui He-
packpuitoit octajach 7eopus. C neabio pemenis 370l npobremul
nepea yuammnmucs X KJAacca CTaBHTCs 3ajaud BRUCJIHTL TIABHLC
ONOpHHIE TOUKH B mpouecce Hayucuis TeMbl «OCHOBL MOJEKYIAPHO-
KHHCTHYCCKON TEOPHH», KOTOpHe O coctaBwin oGobuienublii naan
n3yyenus n1060i Guanyeckoii TeopuH.

INpH nojBeleHHH HTOrOB H3yueHHs STOH TeMbl cleayer obGpaTHrb
BHHMAHHE HA DACKPLITHE JOTHKH CO3AaHHA MOJCKYAAPHO-KHHETHYE-
ckoil Teopuu. IlepBOHAYANBHO NPOHCXOAHIO HAKONJCHHE ONBITHLIX
(haKTOB, KOTOPHIE 3aTeM NOCJAYKHIH OCHOBAHHEM JUIA CO3aNHA 1€O-
pun. Ha ocHoBe Hayuenus HX B HayKy Obii BBEACHBI NONATHS «aTOM>
H eMoaeKyaa», a 3ateM CHOPMYAHPOBAHH OCHOBHLIE NOJOMNKEHHA MO-
JIeKYJASPHO-KHHeTHYECKO TeopHit:

1) Bce BEULECTBA COCTOAT H3 MOJIEKYJ H aTOMOB;

2) MOJeKyJbl H aTOMB! BEILeCTBA HAXOAATCA Ha HEKOTOPOM pac-
CTOSIHNN IPYT OT ApYra (MEeXMOJEKYJAspHbe H MexaToMubie npome-
HKYTKH)

3) mosexyan (aTtoMbl) HaXOAATC B HENPEPLIBHOM XaOTHHECKOM
JIBHIKEHHH;

4) mosexkyan (aTOMH) BELIECTBA B3aHMOAENCTBYIOT JAPYr ¢ Apy-
roM (NpHTACHBAIOTCS H OTTAJIKHBAIOTCH).

B xone paspaGoTki M pa3BUTHA TEOPHH NOABHAHCH NOHATHA
«pa3Mepbl MOJEKYJ», «Macca MOJEKY/a», «pacnpeiciente MOACKy.
N0 CKOPOCTSIM», «CPeAHsiA KBaApariuHas CKOPOCTh ABHMCHHA MoJe-
KyJa», «HAaJbHDIT ras»,
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Ha 310t ocnose ObIA CO3MaH MATeMaTHYECKHi annapar MOJeKy-
JSPHO-KHHETHYECKOH TCOPHH HeaJbHOro rasa, ObI0 BHIBEACHO ee
OCHOBHOE YpaBHECHHE:

pe= —%—n";"ﬂ , uan p=nkT,

Fje p-— AaBjeHHe rasa, n-—uHCI0 MOJEKYJa B eanuuue obbema,
My— Macca OAHON MOJCKYAB, 02— cpeinee 3HAYEHHE KBAAPATa CKO-
POCTH ABHIKEHNA MOJEKYJ HAeaNbHOro rasa, & — nocroannas Boabu-
smaHa, T — abconioTHas TeMneparypa rasa.

Ha ocnope MOJEKYJIAPHO-KEHETHUCCKOH TEOPHH rasa OObACHSIOT-
cA TeNJOBLIE ABACHHS, 2AKOHLI MOBEREHHA HAEaJbHLIX rasos, KO1O-
pble HaXoAaT WHPOKOe NPaKTHUECKOe NpHMeneHHe.

Ha 32ak7104KTe bHOM YPOKe AaHHON TeMbl BBOIAT OO0O0GIEHHLIR
njian H3YHeHWA TEOPHH, Yyauuecs A0KNHb OblTh NOATOTOBJAEHD! HE
TOJBKO K €ro BOCIPHSATHIO, HO H K €ro NocTpoeHiio.

[Moctpoenne niana MoxeT GHITh OCYLIECTB/CHO B XoAe Geceant 00
BOUpOCaM:

l. Kakne onurune (Garrsl CTUMYAHpPOBaAH pa3paloTKy MOJeKy-
JAPHO-KHIETHYCCKOIT TCOPHI?

2. Tlepeuncante oCHOBIBIC TOHSTHH, NOCPEACTBOM KOTOPBIX Bbi-
PajkKaioTCH OCHOBHBLIC NOJOKENHs 3TOI TeOpHH,

3. Chopmynupylire OCHOBHLIC NOJOMCHNA AXNHON TCOPHH,

4. Kakopul OCHOBHBIE YPABHEHHH MOJIEKYJAPHO-KHHETHUYCCKON r€0-
piHH HACAJBHOIO rasa?

5. Kakne asreuust OOBACHAIOTCS HA OCHOBE NAHHOI TCOPHH?

6. llepeuncante CACACTBHA H3 MOJCKYJAAPHO-KHHETHYECKOH Teo-
pHE HACAJIBHOrO rasa.

[Tepeuncaennsie Bonpocy  HeaecoolpasHo BHIIOJHHTL 1A KOAO-
rpaMMe  CHpoenHpoBaTh Ha 3Kpan C ROMOMbIO Kogockona. Tlocae
HX OOCYMJeHHsl BHHMaHHe yuaunxcs obpautaercss Ha TO, 4TO MpHBe-
LeHHBIA nepeyerb BONPOCOB OTPaXkaeT JIOTHKY CTAHOBJEHHA H pa3-
BHTHs Teopui. dTa Joruka sapadercs oOwefli aaa Beex Teopnit. [lo-
3TOMY HZ OCHOBE NMOAOOHBIX BOHPOCOB MOXKET ObITh MOCTPOCHO H3y'ie-
HHE B APYIHX Hayunnix Teopuil. B ofueM ciayuae ananm u3yyeuus teo-
puit Moxer OuTh cthopMyIHPOBaN CAeAyIomHM ob6paszoMm:

l. Onuitapie Gakte, NOCAYNKHBIUIHE OCHOBanHeM Aaa paspador-
KH TEOpHH.

2. llonarriitslii annapar TeopHH.

3. OcuoBuble nonoxenus (NPHHUHNB) TEOPHIL

4. MartematHueckHil annapart Teopum (€¢ OCHOBHHIC YpaBHEHHs).

5. Kpyr ssaeunuil, oGbactizemux Teopueil.

6. Caeacrsiie H3 TeopHM (#BJEHHA H CBOICTBA TeJd, YacTHU, NO-
Jieil, NpeACKa3biBacMuleé Teopheit).

7. OnuiTel, NOATBEPAAZIHE CNPABEAJINBOCTD NAHHOR TEOPHH H
ee CAeACTBHIl

DTOT NAAH K3YMCHHs TEOPHH TAKIKE MOJE3HO BLINOJAHHTL HA KOA0-
rpaMme, COPOCUHPOBATE HA IKPAH H NPEMIOKHTL YHYAUHMCH Nepenu-
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cath B paGoune TeTpajH Aaa HCNOJB30BAHHA NPH NMOATOTOBKE K ypo-
KaM H IpH NocTpoeHnH orBeroB. Ilosesno uMerb AauHBIL Nran B Ka-
Ounere OH3HKH, BLUIONHHB €ro KPynAuM wpHdTOM Ha NJakarte AasA
NOCTOSIHHOrO MOJIBL30BAHKA.

B naasnefimem paboTa ¢ 9THM INIaNOM NPOROJIKACTCS NPH H3yve-
HHH SJEKTPOMArHHTHON TEOPHH, 3JEKTPOMATrHHTHON TeopHH cBeTa,
9/JICMEHTOB TEOPHH OTHOCHTEALHOCTH, KBAHTOBON TeOpHH cBera, TEO-
PHH CTPOEHHS aTtoma H sapa.

[Tpu uayuennn reopuii B XI kaacce ueaecooGpaziio o6paturh BHH-
MaHHE Ha CTPYKTYpY OGOOIMEHHOro NJAaHa, BHACAHB B HEll IMIHDPH-
yecknit 6asue, SAPO TEOPHH H CJEACTBHsI N3 TCOPHH.

['oBOps O CAEACTBHAX H3 TCODHH, CJACAYCT BLIACJHTH B HHX ABe
QyHKWHE: OGBACHHTENLHYIO H NPEACKa3aTeJAblIyIo.

Takum o0pasoM NOAYEPKHBACTCA TO, YTO POJIb TEOPHN HEe CBO-
AMTCH TOJABKO K OOBACHEHHIO H3BECTHBIX #BJICHHIT H CBOECTB Teh,
BellecTB, mnoJeil, uacTh., <«Cuia» TeopHH, ee «payuilaa MOUL»
SAKNIOYAKOTCl B TOM, HTO OHa RNO3BOJRET NpeiAcKasaTh HOBHE, [0
CHX MNOp HEH3BECTHHE SBJCHHA HJH CBONCTBY BCUlECTB, norel H
YaCTHIL

Takoro posa oGoGuienns 1eAeco00pPa3HO OCYILECTBHTh NPH H3y4e-
WK 9JeKTpoMaruuTHOll Teopnn Maxcsenna. VIMEHHO 3jech MOX4YO
o0paTHTh BHHMaHHEe Y4YallHXCA Ha TO, 4TO HA OCHOBe 3TOH Teopuu
6bl10 BBICKa3aHo NpeanojoxeHnue 06 saexTpoMarndtiofl  npupore
CBCTa, KOTOpOEe B AafbHEfLICM HAULIO NOATBEPACHHE B8 ONBITAX
I1. H. JleGeaeBa no oGHapyKEHHIO H H3MECPEHUIO A2BJACHHA CBETa, 2
Takxe B onunitax A. A. I'naroseeoii-Apranbesoll no OYKPHTHIO MKA-
JHMETPOBHIX 3JCKTPOMATHHTHLIX BOJI, 3aHUMAIOWKX Ha WXaie npo-
MCXKYTOUHOE TOJNOMXKCHHE MEXY PajHOBONHEZMH H HNDPAKPICHHMH
JIyYaMH, T. €. BOJAH2MH ONTHYCCKOIO AHaNa30Ha.

JaBacHue cBeTa OLIJIO ROATBEPIKACHO HAOJIOACHHAMH 34 OTKAOHE-
HHEM XBOCTOB KOMET MOA JCHCTBHEM CBeTa cosiHeydnlx Jyuei. B oc-
HOBHLIX Hanpasdenuax pedopmu obmeoGpasosateanioll # npodec-
CHOHANBHON UIKOJAK o6pautaercs BHHMaHHe 1a 1EOOXOANMOCTh YCH-
JICHHA TNPENoAaBalHs €CTECTBEHHONAYMHBIX JHCUMMJNH, 03 H3YueHHE
TEXHOAQ2NHECKUX NPOYEccos, YTO HMCET BixHOe 3HayCHHe ANd pe-
IICHUS 3a/a4 NOJAHTEXHHYECKOro oOyueHuns # npodopHenTauyn yua-
LiHXCs.

Texnoaocus — 0iHH H3 KOMIOHCHTOB J000ro NpoH3BOACTBA, CMO-
cob BO3jefiCTBHs HA npeaMeT Tpyaa (Ha Tesa, BeulecTBa, pasinyLoe
CHipbe, MaTepHaabl, MOYBY, pacTeins H T. A.) B npouecce ero npeod-
pasoBanisg, o6pabOTKH ¢ LEJbl0 NOJYuCHH HEOOXOAHMBIX AJA Npo-
H3BO/JCTBa BELIECTB, MATEPHANOB, MPOAYKTOB nurtanua. Bes rexuono-
riif He OOGXOAMTCA HH OAHO NPOH3BOACTBO, MOITOMY ydamwxcs deod-
NOAHMO 3HAKOMHTH C HauGo/Ce Ba)KHHIMH, PacnpocTpaneHHLiMHy Tex-
HOJOTHYECKHMH MPOUECCAMH NPH H3YYEHHH Ka’K/0ro pasjeta WKoIb-
HOTO Kypca (H3HKH.

B mkonpHoM Kypce QHIHKH NPeACTZBAACTCH BO3MOMKHIM f03Ha-
KOMHTb y4amuxcss ¢ QHU3HYCCKHMH OCHOBAMH HEKOTOPHIX TEXHOJOrH-
YECKHX MPOLECCOB, NOKA3AHHLIX HIUNE,
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TexHOJOTHYCCKRIT mpouece Kaace

1. OuncTKa W COPTHPOBKA 3epHa IX

2. O6paboTka MeTaaANoB AaBiaeHHeM (WTaMnNOBKa, NPo- X
KaTka H T. 1.)

3. Cxuxenne razos X

4. Iuddysnonnoe NOKPHTHE MeTann08 (LEMEHTALHA, X
OKCHAMPOBaNHe, AJHTHPOBaliHe, CHAMIMPOBAHHE)

5. Mexaunnueckie cnocolu o6paGoTkn nousn (60powo- X
BaHHe, NMpuKaTuiBanue)

6. DaekTpocrartiueckan MoKkpackKa X

7. Ipeanocesuan o6paboTka ceMmsit B 9JACKTPOCTATHIE- X
CKOM noJje

8. DaekTpocTaTHUCCKHA METOA oforauieHusa pya X

9. DACKTPOCTATHYECKOE MOKPHITHE METaNA0B X

10, 3akajka craabHBIX AeTajeil TOKaMi BHCOKoli va- XI
CTOTH '

11. Famma-o6ayueine oBouleH, (PYKTOB € UEJAbIO 1Ipo- XI

AJICHKST CPOKA KX XpaHCHESA

Odebmennmit naan TeXHOJOrHYECKHX NPOUECCOB JAyuille JaTh B
X kaacce npu nayuennn anddysHonHLIX NOKPHTHI MeTanN0B, Ha-
NpHMEp UeMeHTauud. Yuniean cooGulaeT yuaumuMcs O TOM, uTO AB-
genne aupdysnn nabalonaercs He TOALKO Ha JAalopaTopHoM CTone;
OHO WHPOKO HCNOAL3YETCA HA NPOH3BOACTBC H B NOBCCAHEBHOH HM3-
HH, BanpHMep 3aBapKa 4am, 3acOdKa OBOIULeH, H3rOTOBJEH:He MapHHa-
/0B, KOMNOTOB, BAPEHbA B OLITY H B NPOMBIUIEHHOCTH, NOBEPXHOCT-
nas oOpaGoika METaAN0B € UEIbLIO MOBLUUCHHST AHTHKOPPOZHANHGLIX
CBOICTB, NPOYHOCTH AeTajteil, WX xapocrofikoctn, TBepaoctn. K r1a-
KHM [IpOICCCAM OTHOCATCA: UEMCHTAIUMNA, OKCHAMPOBALMC, AJHTHPO-
BaHue, CHJILIDOBAHKE H Ap.

[MossTie O CYILHOCTH TEXHOJOTHYECKOr0 Mpouecca MOXHO AaTh
fla npHMepe UCMEHTALMM, WHPOKO HCHOAb3YeMON B M3IIBHOCTPOCHHH
it NpRGOPOCTPOCHHE AAA MOBLILCHHA NOBEPXHOCTHON  MPOYHOCTH M
JKApOCTONKOCTH Aeradeil.

CyuiHoCTb UEMEHTAUHH 3aKJI04aeTcss B TOM, HTO AeTajil moMme-
11aI0T B ©MKOCTH C NOpOWKOM rpabuTa H YCTAHABAHBAIOT B TepMu-
yeckne neun. [lpw Beicokofl Temnepatype (nopsaka 700°C) nosw-
IAETCH CKOPOCTh TENJOBOro JABHIKCHHSI MOJCKYJA yriepoaa, W oA
NPONHKAIOT B MOBEPXHOCTHHIT /0l meTanna. IayGrua nponuxHOBe-
HHS 33aBHCHT OT TEMTCPATYPHh! H BpEeMeHH HEeMenTalHH.

YuawuMes MOXKHO 1OKa3ath ULIH(B Pa3JoMa CTANbHBIX ACTANCH,
HA KOTOPHLIX € NOMOIBIO JYNLI OTHETJAHBO BHASH TeMHLIA CAOH ue-
MeHTalHH — <HAYrJepoXeHitbii» caolt Meraana.

[Tocsie ofbicHEHHA CYUIHOCTH 3TOrO npoluecca yuaugdycs npeasia-
raercsl CACAYOULHH 000GUEHHBIE NAAH  W3YYEHHS TeXHOJOTHYECKMX
npoieccon:

1. Hasnauenne AaHHOrO TEXHOJOTHYECKOro mpouecca,

2. HapoaHoxossiicTBEHHOC 3H2ueHHE €0 OCYIeCTBACHHUA.

41



3. Slssenns, 3akoHbl, NOJOMKEHHBIE B OCHOBY TeXHOJIOTHYECKOro
npouecca.

4, CxeMa TeXHOJOTHUECKOre npouecca, ero OCHOBHBIE 3ITarlbl

5. TpeGoBanus K KayecTBy NOJy4aeMOH NPOAYKUHH.

6. TpeGopalna npasua 0E30MaCHOr0 TPyaa K OCYUIECTBJICHHIO TeX-
HOJIOTHYECKOTO npoiecca.

7. Hayunoe oGocuosanue TtpeSopannii npasni 6esonacHoro 1py-
JAa K OCYIIECTBJEHHIO TEeXHOJOrHYeCKOro npoiecca.

8. TpeOGopanus K 3HaHHAM CHEUHAJNHCTA, OCYINECTBJAIOLLErO
ynpapieHHe TeXHOJOTHYECKHM [(POUeccOM.

9. TpeGoBauts K JHYHOCTHBLIM KayecrBaM CHCHHAJHCTA, OCyliecr-
BJAIOLLEr0 TEXHOJMOTHUYECKHIT npouecc.

10. Bausupe TeXHOJOMHUECKHX MPOLECCOB 11a OKPYKAoIMyo cpe-
Ay (Ha moamedt, TEXHHKY, NPHPOAY, KHUBOTHEI K pacTHTEJbHBIA MHP).

JNauupil nAaH 0pOEUHPYIOT HA SKPAaH H NPEANAraorT yqauumcs
110 HeMY NOCTPOHTh PAaccKasd O UeMeHTalHH.

B kauecTBe HHAHBHAYAQ/JLHOIO 3aJaHHA CPYNNE YUAULEXCH MOKHO
NPeAJIOKHTE MOATOTOBHTL AOMA COOGMIEHHE NO 3TOMY MAAHY O TAKHX
TEXHOJOMHYECKHX fpoueccax, ocnosantnx Ha anddysun, kKak nony-
yenie caxapa H3 CaxapHOi CBCKALL i OKCHAHDPOBAHHE,

Bkawouenne 8 naau sonpocos 6, 7, 8, 9, 10 urpaer Baxnyio poJb
s npodopuentaunun ysamuxcs. OHH OUEHHBAIOT CBOH CNOCOGHOCTH,
JHUHOCTHHE KayecTsa ¢ NO3HiHA TpeboBanuii K cneunanucraM, ocy-
UECTBAAIONIHM TEXHOJOIHUECKHE TMPONECChl, NOAYYAIOT Mnpejicrasie-
une o0 ycaoBHAX Tpyaa. Bee 910 HEOOXO/AHMO 3HATH AlA CO3HATEIb-
HOro suibopa npodeccHH.

§ 2.4, KPUTEPKMM M YPOBHM CHOOPMUPOBAHHOCTH
YMEHMW PABOTATHL C YYESHOW
M LONONHUTENBHOW IIUTEPATYPOM

Onpepenenne Kpurepuen u yposHeli chHOpPMHPOBAHLOCTH yMeHHi
B HABLKOB CAMOCTOSITEJBHOI padoThl YUYaUlHXCs HMECT BayKHOE 3Ha-
HeHHE.

Tax xax B cOBpeMeHHON wKoMe BHPAOOTKZ YMCHHJ CaMOCTOdA-
TeNbio npHodperaTh 3HAHHA PACCMATPHBAETCA KaK OAHA H3 Bax-
weitmx 3anay o0yueHHs, TO OCOOHIT HHTEpec NpeAcTaBlser onpese-
JeHHe KpuTepHeB U YPoBHEH CHOPMHPOBAHHOCTH Y YUAULHXCH YMEHMUI
H HABHEOB NO3HUBATEILHOIO XapaxkTepa.

Han npasuasHoll oUeHKH cPOPMHPOBAHHOCTH TAaKHX YMEHHH wHe-
06X0AKMO NPEKAE BCEro ONPEACHTH OBWHE KPHTepHH 17 BCeX BH-
JOB yMeiHil, a 3aTeM Ha HUX OCHOBE KPHTEPHH H YpOBHH CHOPMHPO-
BaHHOCTH JIsi TPYNN YMeHHii.

B ocHoBy onpejesenns KPHTEPHEB H YpoBHed CHOPMHPOBAHHO-
CTH YMeHHii MO3HABATENBHOTO XapaKTepa NOAOMKEH AEeATEALHOCTHBI
noaxon. Kamablil BHA AEATEALHOCTH HMCET JI0BOJBLHO  CJOXHYIO
CTPYKTYPY H CAaraercs M3 CHCTEMb 3JCMCHTAPHBIX AeficTBHA H one-
panuii, [TosToMy B KauecTBe OCHOBHBIX KpHTEpHEB, OOUjux Ana 8Cex
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yMeRull, MOXHO BHJICAHTL COCTA8 W KAYECT80 BHlMOJHACMHX JeHCT-
BHIl ¥ ONEPAalHil, HX OCOSHAHHOCTDL, NOAHOTY W CBEPHYTOCTD.

B COOTBETCTBHH € STHMH XapaKkTepHCTHKAMH MOXHO BLUICAHTH
TPH OCHOBHHIX YPOBHS CHOPMHPOBAHHOCTH yMeHHi:

I ypopenb (HH3MEN) XapakTepHU3yercd TeM, 41O oGyvaeMuit
BHNONHSET JHUIL OTAEAbIBIC OAEPAUHH, TIPHYEM NOCACAOBATEILHOCTDL
HX XaO0THUYHa, ACHCTBHE B 1EJOM HE OCO3HZHO.

Il yposeup (cpeauuil) xapaxrepusyerca TeMm, HTO VUaLHica
BHIOOJIHACT BCE ONEPAIHH, M3 KOTOPHIX Claraercs AesTe/bHOCTh B
HeOM, HO NOCACAOBATEALHOCTL HX BHINOJHCHHS HEL0CTATOUHO NPOLY-
Mana; AelCTBIE BBIIOAHSETCHA HEAOCTATOYHO OCO3HANHO.

IIl yposens (Buiciinil) XapakTepusyercs Tem, 4TO oGyuaeMmbiit
BLINOJHSET BCE ONEpPalliy; NOCAENOBATEABHOCTL HX BHINOJHEHHA [0-
CTATOUHO XOPOIIO MPOAYMaHa, MOITOMY OHA paltHoRaabua; AeficTBue
B LEJOM BNOJHE OCO3HAHO.

Tosopsi 06 ypoBHe CHOPMHPOBAHHOCTH YMEHIH, MOXHO (nomunmo
cOCTABA H KA4eCTBa BHINOJHREMBIX ONepaunii, HX OCO3HAHHOCTH, NGA-
HOTH! 1 CBEPHYTOCTH) BHIACJAHTD CUIE OJHH KPHTEPHIl — CTENneHb CA0XC-
HOCTU MBICANTENBHBIX ONEpaumil, OCYLIECTBASCMEIX CYOBEKTOM NpH
BHINOANCHMH JAanHOro BHAa JAesTedsHOCTH. B 3toM cayuae au3-
muit (I) ypoBenb COOTBETCTBYCT OCOZHANHOMY BLINOJHEHHIO 3JEMEH-
Tapublx onepaumii; cpeannii (11)— ocoznannoMy BHTIOJHEHHIO onepa-
Wik, Tpedylomux 6ojee CAOKNBIX YMCTBCHHBIX jaelicrsuii;  Belcui
(111) — NoJHOMY, OCO3HANHOMY BEIOMICHIIO Onepainil, TPeOYIOmNX
CHONHBLIX YMCTBEHHBIX JelicTBHI.

[lpn oienke yposueii cHOPMHPOBAHHOCTH KOHKPETHBIX yMeann
HEOOXOAHMO NPOBOAHTL CTPYKTYPHEI aHajiH3 COOTBETCTBYIOMICH Aed-
TeJIbHOCTH, BHIAGHATb OCHOBHBIE JleficTBHs (Onepaiuu), M3 KOTOPHIX
ona cjaraercsi, W onpeaeaaTh HanbGojee PANHOHAIBHYIO ROCJIENOBA-
TenbHOCTh HX Buinodnenns. Ocosnannoe Bhinoanexne aefcTRHi, yme-
pie HaitTH PAULHOHAJBLHYIO MOCJAEAOBATENBHOCTL ONPEAeIAIoT BhICILHIT
ypoBenb CPOPMHPOBAHHOCTH YMEIHHS.

Yposur I—II1 xapakvepuayior ymenus pabotath ¢ yueOHOIT anTe-
patypoil. Oanako npH NOArOTOBKE YUalNXCcs K caMo00pa30BaHKio, K
NOTPEGHOCTH CaMOCTOSTENBHO Yray6/iaTh W PaciipaTh 3HaNHNsH, BO3-
HHKaeT HeOoGXOAHMOCTE B (POPMHpPOBAHHH ¥V CTAPUICKIACCHHKOB yMe-
HHs CAMOCTOSTENbHO PpaboTaTh ¢ JAONONHHTEJRHON JIHTepaTypoil
(yueGHoii B Way4yHO-NONyJAspHOI).

Atum obycaosacno seenenne IV—VI yposueil, cOOTBETCTBYIOMHX
oBJajlelHio Gojiee CAOKHLIMH YMCHHAMIL

§ 2.5. PONb PA3JIMMHBIX @OPM YHYEEHLIX 3AHATHA
B ®OPMMPOBAHMMU YMEHMA M HABLIKOB
CAMOCTOSTENSHOW PABOTHI C YYEBHOM
M BONONHUTENLHOW JNUTEPATYPOHA
B pa3sBHTHM yMeHHs CaMOCTOATEAbHO PabOTaTh € JONOAHHTENb-

HOJE ANTEpaTYpOil BAXKHYIO POJL HIPaloT yuelible KoHpepeHuns u ce-
MHHAPH, K KOTOPWM Yualluecs rOTOBAT AOKAafWl H coobutenns, a
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TaKxke HeboabluHe pedeparn. Bes aTux BHAOB paloTH HEBOIMOMKHO
NOJHOUCHHO PEUHTh 3aja4y NOArOTOBKH y4YallHXCA K caMooGpa3zosa-
HHIO, BOCHHTATL ¥ HHX TNOTPEOHOCTH CAMOCTOATENBHO NpHOGperats W
yray0aath 3HalHA, NOJAHOUECHHO (POPMHPOBATH NO3HABATENbHBI Hil-
Tepec.

I'nasuan ueab ydeGubix KoudepeHiHil — BOCHHTATL Y yualHxcs
nurepec K pabore ¢ JAONOAHHTENLHOH JHTEPATYpoit M BhpaboTath
IIEPBOHAYANLHBIC YMEHHA CAMOCTOATEILHO paloTaTh ¢ OAHHM A0UOJ]-
HUTENBHLIM HCTOYHHKOM (CTaThsl M3 raserh, HayuHO-NONYJAAPHOLO
ARypHand, KHHCH A wTenus, Honyhasphoil GPoUlopb) WIH NOArOTO-
BHTL JlOKMan, coobuienme.

Ha mnocaenyiomux sranmax ocymecrsisercs (opumuposanue yme-
HUit paboTaTh € HECKOJABKHMH HMCTOMINKAMH, CHCTCMATH3HDOBATH H
06001aTh CBOH 3HANHA, NOJAYUCHHBIE NPH H3YYEHHH TEML, HECKO.L-
KHX TeM, pasjiejda H Kypca B LeEJOM.

B QopMupoBanuK STHX yMEHHIl BaXKHYIO POJb HIPAIOT CCMHHAPH
KaK ofHa u3 (opM yyeOHMX 3aHATHI B CTAPIIHX KJaccaX, HA KOTO-
pyio ykaswbiaerca B OcHOBHLIX Hanpabaenusx pedopmul 06ueotpa-
30BaTeNbHON # npodeccuonanpnoil wxoaw. Lleab npoBeaenus cemu-
HAPOB — HAYUNTB yuausxcs paboTarth ¢ HECKOJLKHMH HCTOYHHKAME,
CPABHHBATL H3AOMKCHHE OJAHHX H TEX K€ BONPOCOB B PA3JHYHBIX HC-
TOUHHKAX, BLICKA3LIBaTh CBOIO TOYRY 3pPCHHSI NPH KOJJIEKTHBHOM 00-
CyXAeHHH o0mux npodnem. 3ajaua ceMHHAPa — CHCTEMATH3HPOBATb
# 0000uKTL 3HAMMS YYIULIXCA MO KPYMHOH TeMe, pasfeay, a TaKie
HAYUHTb X 5TO JeJaTh CaMOCTOSTE/bLHO.

Ha saxmiounteabiom stane (XI xaacc) uenecooGpasno nposeie-
liHE KOMMJCKCHBIX CeMHHApOB (CeMHHAPOB MEKNPEAMETHOrO Xapak-
1epa), B 3ajayy KOTOPBLIX BXOAST cucremarusayus u 0606wenue
SHAKUE TI0 BAXKHEHIUHM BONPOCAM VA UHKJIOB YYeGHBIX MpeAMeros,
HFPAIOULIX BAKHYIO POJb B QOPMHPOBAHHH HAYYHO KAPTHHB MHpa
H JAHAJCKTHRO-MATePHAJHCTHYCCKOrOo MHpoBO33penns. K Taxum so-
1IpOCaM OTHOCHTCS BHAM MaTepHH M (QOPMBl ee ABHIKCHHS, CTPYKTYp-
e pOpMbl BEULECTBA M HX CBOIICTBA, 3aKOHBI COXPAHEHHA H HX POJb
B MPHPOJE N TEXHHKC, NPOSBJACHHA 3aKOUOB JHAJNCKTHKH B NPHPOAL
H Ap.

B nacroswiee BpeMs HaKOMICH MHTEPECHBIl ONBIT NpoBeAeHHs
KOMNACKCHOIX CeMHHApOB, paspaboTaHa MeTOAHKA NO NMpeAMeraM ec-
TECTBEHHOHAYUHOrO UHKJAA, NPOBEACHO CNEUHA IbHOe HCCAeA0BAHHE 1O
nposepke HX 3(pPEKTHBHOCTH.

B npouecce noAroToBKH K cemuHapaMm yualuecs ywarcs paGo-
TaThb € KarajloroM, cocTaBliTh OnOAHOrpaduI0, AeJaTh BBHIMHCKH H3
TCKCTOB, L{HTHPOBATDb, IIHCAThb TE3HCHBE MIaHB H pedeparsl.



Frraea I

@COPMUPOBAHME NMPAKTUYECKMX YMEHWH
M HABLIKOB

§ 3.1. 3HAYEHHE DOPMUPOBAHMSA
NPAKTHYECKMX YMEHMH

B Ocuopruix wanpapienusx pedopmut o6ieo6pazoBaTenbHol u
IpOPECcCHONaNBHOM WKOAB NOJAYEPKHBACTCA HEOOXOAHMOCTH KOpEH-
HbIM 06P230M YAYUUIHTL NOCTAHOBKY TPYAOBOTO BOCTHTaHHA, 0Oyye-
mm[g] npodeccHonaabHON opHenTaunH B 0611e06pasoBaTeNbHoll WKO-
Je A

Kype ¢usukn spasercs paxuoil Hayunoil OCHOBOM HOATOTOBKH
yuamuxcs K Tpyay B cpepe matepHasbhoro npoussoactsa. [Tosromy
B PEWICHHH 3a/la4 TPYAOBOro BOCHHTAHHA JOJYKEH AKTHBHO Y4acTBO-
BaTh yuHTeab GU3HKH, KOTOPMIl 00534l NOMOYL YUEHHKAM HE TOABKO
rayGoko H NPOUHO YCBOMTH OCHOBION yueGHblii MaTepnan, HO W Ha-
YUHTh NPHMEHATL NPHOGPETCHHLIE 3HAHMA Na NPaKTHKE, T. €. cdop-
MHPOBaTh Y yuauyixcs HeoOXOAHMBE NPaKTHYCCKHE yMEHNs H HAB-
KH, K KOTOpbIM OTHOCATCA H YMCHHA MOJAb3CBATLCA H3MEDHTC/HbHBIMH
npubopamu. Yuauuecs CTapulHX KJAacCOB HCNBLITHIBAIOT GoJblLIHe 3a-
TpyAueHns npu pabore ¢ saGopatopHnM 00OpYAOBaHHEM H 4aCTO
¢ YMCIOT NpPaBHIbLHO HM MOJIB30BATLCH, YTO YCAOMKHAET BLINOJIHEHHE
uM# saboparopunx paGor. ITosromy neoGxoaumo ¢opmuposars y
yuanmmxcs pauHonasiphsie npuems pabotsl ¢ Ja6opaTopHLIM 06OpY-
nopanneM Hayunaa ¢ VII xknacca, rae oHd A0KHEL HAYYHTBCA NOJMb-
30BaThCs IUTATHBOM CO BCeMH npHcnocoGachusmu  (NpaBuiabHo 3a-
KpenaaTh MYQTy, Janky, nOAb30BATBCA KOJABLUOM), 3aKpenisTh B
WTATHBE J200paTOPHEI AMHAMOMETP NPH B3BEWIHBAHHH TeJ, TPHOO-
METp, pHYar npH H3yYeHHH PaBHOBECHS TeJ.

Ha nepsuix ypoxax, KOria BO2HHKAeT HeOGXOAMMOCTbL HCMOAB30-
BaHHA WTATHBA (NP AEMOHCTPANUMH CHJ CUEMJICHHS CBHHUOBLIX WH-
JMHAPOB), YUHTEb AOMKKEN MOKA3aTh MPHIAAJACKHOCTH K HeMy K3
KOMNJCKTa, OOLACHHTL Ha3HAYERME M MPaBHia HX PAaLHOHAJBHOTO
KPeIICHHS B WTATHBC.

Onwofi 3 raaBHLIX NPHHAMMEKHOCTEN K WITATHBY ABJAETCA Myd-
ta. B neil yxpenasiorca tpuGoMerp, och phiMara H CTepikuH GI0KOB,
a TaKikKe KPENneXHEl CTEpPKeHb AEMOHCTPAUHOHHOrO AHMHAMOMETpa.
Mydra sakpennsercs Ha crepikue WITATHBA TaK, YTOOH KeJA0060K, B
KOTOPOM YKPEeNIAIOTCA jAeTan# H npucnocobaenns, Ouba  obpauen
BBEPX, Kax rowazawo ua pueyuxe 7. Takoe pacnosoxense Myt
Acjact Kpeldicine G6ofee HaJeXKHLIM H NPEAYNpexKAaeT majeuHe nph-
Oupos,
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Bee kpenanmnecsi K WTATHBY APEAMETH JIOAKIL PACNONAraThCs
TaK, YTOOB HX LEHTPH THKECTH HAXOAMIHCH HAJ IMIOWAABIO ONOPHl
WTaTHBA, K4K MOKa3aHo Ha pHcynke 8. 1o obecneuiBaer ycrofuu-
BOCTb BCell YCTAHOBKH H MCKJIOYAeT najenHe IITaTHBA.

Heo6xoaumo TaiKe o0OpaTHTL BHUMANHE HA BOCHHTAaHHE Yy y4a-
LIMXCH  SCTETHYECKHX YYBCTB MPH BLINOJHEHHH JCMOHCTPAUHOHHOTO
n naGopatophoro skcnepumenta. Kaxnas cobpanmas  ycranoska
AOIKHA OBITb M3ANINA, KOMNAKTHA, RAJAEKNHA.

ITpu H3yueuwu rHAPOAsSPOCTATHKH BAaXKHO HAYYHTh  yuyaluUXcs
NONb30BATLCS CTAKAHOM ¢ orTanBoM. OHM A0JKHBEL 33aTh, ¥TO BO Bpe-
M5l ONBITOB CTAKAH € OTJHBOM AOJIXKEH HAXOAHTHCS HA TOPHIOHTAJh-
HOfl NOBEPXNOCTH NOACTABKM H €ro NOJOMKeHHEe He AOJMKHO H3MEHATb-
csi BO Bpemsi OnuTa.

BaxHo HayunTh YH4aWMXCH NPABHALHO 10/1L30BAThCA NOACTABKA-
‘MH, NOABEMHBIMH CTOJHKAMH NPH BOCNPOH3BEACHHH ONLITOB H NpH
Buinoinenny nabopatopunx pabor. Hyxno nokasarh, Kak npasuibho
NOJAB30BATLCA NMOABEMHBIM CTOJAHKOM, OOPATHB BHHMANHE Ha KpPenex-
ULl BHHT, MO3BOJAIONIHI peryanposars ero gmcory. Heo6xoanmo o6-
paTHTb BHHMAHHE YYaUIHXCH HA TO, YTO HA MONBEMHBLI CTOJHK He
CJielyeT CTaBHTh JEMOHCTPAUHOHHBIC IaJbBalOMETPH, BOJBTMETPH,
TAXeanle npubopul W obopyrosanne (Hanpumep, FHAPABAHYCCKHN
npecc), TaK Kak npuOOpH MOryT ynactb HpH HEOCTOPONKHOM ABHie-
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HHN, @ TIPH YCTAHOBKE THMKEABIX NPCJMETOB HA HEro MOXKET NpoMu3oi-
TH CPHIB BHHTa M HX NajieHue.

[TpH B3BEWIMBAHHH TeJ HA PHYAKHLIX Becax HeoGXoaMMO 00pd-
THTh BHHMaHHE YYallHXCH Ha CJAeLYiomHe npasuaa:

1) Ha YalIKKH BECOB HeNb3s CTABHTL MOKpHIE NPEAMEeTH;

2) pasHOBeCKH HYKHO Opath nHHUETOM (H TOMY HAaA0 Tepnesi-
BO H HaCTONUHBO YUHTH Yuailluxcs);

3) pasHOBECKH AOJIKNBI XPaHHTLCS B NPENHA3ZHAYCHHBIX A5 HIX
ruesaax (Qyriaspa M 32KPHBATHCSH CTEKIOM,

Kaxoe B3 9THX NpaBua HYyXio ofocHOBATL VMAUINMCA H Pashb-
SICHUTb, YTO AJSt TOMHOCTH B3BCIIMBaHHA BaxHO o6eCHeyHTh MOCTO-
SIHCTBO MaccH pasHoBecok. Lean e HX Oparh 3arpA3HEHHBIMH H
BAZMKNUBIMH PYKaMH, TO Macca pasHOBecOK Oy/ierT H3MeHAThCH, Tax
KaK Ha #Hx nonepkuocm focreneio 6}'}101’ HAKAIVIHBATLCS  IFPH3L]
oun OyAyT NOABEPrathcs KOPpo3ui  (paspymienuio). Auanorpusoe
SBACHHE NPOHCXOAHT H ¢ HalKaMy Becos, IO B KOHEWUHOM HTore
NPEBOAHT K YBEJHUYEHHIO norpewxocin uasmepenuii, Orcona chaenyer
BLIBOL O HEOOXOAHMOCTH XPAHHTh YalllKll BEeCOB H Pa3HOBCCKH CYXi-
MH H MHCTBIMM,

HcnoabsoBanne mimiera npit pabore ¢ pasHOBECKaMH Npeaynpex-
JaeT BX 3arpasicuie.

B VIII kaacce Baio payunth YUalllHXCs NPasHibHO MOJB30RATH-
¢ KanopuMmerpoM, cnupropkoil, B mikoawnoll apakTHKe nepeaxo
Habalonaercs napywense npaspa GesonacHoro Tpyaa npy pabore ¢
9THMH npubopamu. Hapyuienus 3agmouai0rcs 8 TOM, YTO BHYTPEH-
HHIT COCYA KaJOpPHMETpPa ¢ ropauyeit BOAOH yyaliHecs NBITAIOTCH BE-
HEMaTh PYKOil, @ NAAMA CHUPTOBKH NMHITAKOTCHA 3a/1yBaTh, BMECTO TOMO
UTOOB MPHKPMBATL €ro KOJAMAYKOM.

[Tpy BHNOAHEHHH ONLITOB NO 3JeKTpocrartHke neobxoanmo olbpa-
THTL BHHMAIHE YYaIHXCH HA NPaBHIa 10Jb20BaHHA S00HHTOBOH o
CTeKJSIHON NaJOuKaMH: B PYKH cieiyer 0Oparth TOJbKO TOT KOHE
NaJOYKH, H2Z KOTOPOM NpOCTABJAEHb PHCKH. JTO NPaBHIO HeoOXOAH-
MO CcOOJIORATL AJS TOrO, YTOOGB HCKJAIOMHTH 3arpsi3enHe Toil vaciu
HX NOBEPXHOCTIl, KOTOpas noapepraercs saexkrpoausaumn. Ha xano-
HAX PYK BCErAa ecTb aCTHUL BOAbI, coJell, umeaoued, KHCIOT, KOTO-
pule JealoT NOBEPXHOCTH TAJOUeK MPOBOAAIUMMH, MOSTOMY NpH He-
cOOAI0ACHHY YCIOBHIT HX HCNOJNBIOBAHHA ORHTE MO INEKTPHIAMIH
7€ HE NOJAYHAIOTCA.

[pH nOCTZHOBKE ONLITOB MO JCKTPOMArHETHIMY HEoOXoanMo 006-
paTHTh BHHMAHHE Ha NpaBuia XpaHeuus nocresuustx maruntos. [lo-
NOCOBLIE MArHHTH AOJKNHBI XpaHuTbeds B Kopodxax (pue. 9, caesa),
Cobatoienne  3TOro npasuIa HeoOXOAHMO s COXpaHeHus HX mna-
MarHuueniocTH (HajluuHe sKopeit mnosBoaser obecneydTh SaMKHy-
TOCTh CHJOBBIX JHHNEI Mar#uTHOro noas). Hn B Koem cayuae Heabas
XpaHHTh MardMTHl Tak, Kak [M0Ka3aHo Ha pHcyhke 9, cnpasa.
[Mpn  TakoM XpaHeHHH MarHuTel  OBICTPO  PasMATHHYKBAOTCA.
K coxaJjennio, HapyuweHHe 3TOro npaBuia wacto nabmionaerca 8
WKoJAbHEIX KaGunerax ¢usnkn. JyrooGpasunie Mariutel npu xpase-
HHH Hafo Takxke o6ssaTeibno samumkath sxopamu (pue. 10). K co-
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Puc. 10, Puc. 11.

G10ACHHIO YCAOBHI NPaBHABHOrO XPaHEHHA MAaruuToB HeoGX0ZHMO
PHYUATL YYAULEXCH.

[epeuncaennoe obopyaoBanHe H NPHUAANCHKHOCTH B AaibHeimen
ucroabayores B Kypee ¢pusnkn IX n X kaaccos.

B XI wkxracce npH n3yyeHHH ONTHKH BAXHO HAYUYHTh YuallHXcA
NPABHJALHO TMOJAL30B21LCA OCBETHTENEM, NPOCKUHONHBIM anmapaiom
I NPHHAANEXNOCTHMH K HeMy, KOTOpPbie NPH XpaHeHHH KpensTes ua
ONTHYECKOI CKaMbe TpH RoMomH pefiTepoB. 310 obecneyHBaer Xo-
POWIYIO COXPaHHOCTD JleTajell NPOEKUNOKHOrO annapara H HeolxoAn-
Moe VA0GCTRO NPH HX HCNOJAB30BaHHM.

Yuauriecs A0MAHB 3HATh npaBujga ofpawenns ¢ ONTHYECKHAMH
CTEKMaMu: JiH3aMi, npuaMmamy, sepkanamu. Ilpu noaroroke K onbi-
TaM MX NOREPXHOCTH HEJb3a npoTHparts OyMmaroft, rpyloit mMarepueil,
TAK Kax 0pH 3TOM H4 HHX CCTAIOTCH UapanuHy, yXyAulaouike ka-
YECTBO M ONTHUCCKHE cBoiicTBa, OuHIATh NOBEPXHOCTH ONTHYECKEX
CTEKOJ MOXKHO XJ0MuaroOyMaXKHOfi TKaublo, MArkoit ¢gJaneanio Han
aamiueit. Bpatb JHH3B MOXKHO TOJIBKO 32 Kpasi, Kak MOKasaHuo Ha pi-
cyuke 11.

CoGmoienne npasna obpauienns ¢ obopyjroBanHeM H npuHGOpaMH
cnoco0CTBRYET BOCHHTAHMIO Y yuauuxcs OCPEKIHBOrO OTHOLIGHHA K
HHM, KYJABTYPBl TPYAd, 2KIYPATHOCTH. YYallHeCs AOJMHHB NOHHMATH,
UTO TOCYNapCTBO PACXOAYCT OIpOMHnIE CpeacTBa Ha yueOHoe 00Opy-
josanune. TTosromy wkaxti npuGop neobxopumo Gepeus, 4TO6H NMpo-
JUIMTL NEepHOA ero cayxOm, a ornyckaembie Ha o0OpyAoBaHHE CpCi-
CTBAa PacXOfOBarb HAa npHoGperenie HOBHIX yueOubiX nprGOpPOB.
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§ 3.2. ®DOPMUPOBAHUE
U3MEPMUTENbHBIX YMEHMH M HABLIKCB

Hsmepurensuble YMEHH OTHOCATCA K HHCAY TAKHX, KOTOPHIMH
yUYamEecs NOJb3YIOTCA NPH H3YYEHHH BCeX NPEAMeTOB eCTecTBeHHOro
H MaTeMaTHUECKOr0 UMKJOB. DTH YMCHHA HEOGXOAMMEI KaXAOMY wc-
JIOBEKY COBPEMCHHOIO OOWIECTBA, T4K KaK ¢ HHMHR NPHXOAHTCA HMeTh
JIeJIO HE TOJBLKO B NPOH3IBOACTBCHHMX YCJAOBHAX, HO H B MOBCEAHCH-
noit xusuu., MX npuxoantcs BHINOAHATL B npoiecce HabmoaeHuii u
ONBITOB, HA OCHOBE KOTOPHIX (DOPMHPYIOTCA HOBBIE NOHATHA, YCTaHAB-
JIHBAIOTCA 1OBLIC 3aKOHOMEPHOCTH,

[MosroMy or ypoBusi CHOPMHPOBAHHOCTH HIMEPHTEALHBX YMCHHI
3aBHCHT TakKxe (opMupoBanNe YMEHHl CaMOCTOATENLHO BECTH na-
GJo/eHHA W CTaBHTb ONBLITHL,

IlepBonavaabubie HIMCPHTEABHWE YMEHHS Yuauiuecs MNOAyuawoT
Ha ypokax Mmaremartuxn B [HI-—IV xkiaaccax. 31eck OHH BBINOAHFIOT
H3MepeHid JHHeHHBIX PasMCpoB Ted, Miomaneil MIOCKHX (uryp, npo-
H3BOAAT BHuHC/IeHHst oObemoB. Ha ypoxax npupojoneaenus BV knac-
Ce NPOH3BOAAT H3Mepenue remneparyps; B VI Kiacce Ha ypokax
reorpadiiuun — H3MCpenia Ha MECTHOCTH, aTMOCQCPHOro AaBieHis; B
VII knacce ma ypokax (pH3HKH 3HAKOMATCA C HM3MEpPEHHCM Maccu
I Beca Tena, MJIOTHOCTH BCULCCTB@, CHJABL H T. .

Hem nogpoGuee paccmarpupalorcs Bee 34eMCHTH (onepaumuu), H3
KOTOPHIX CKJAAABIBACTCH NPOIECC H3MEPCHHS, YEM TILATEALUCC Bbi-
ROJHAIOT YYaulHecs Kakaylo onepauuio, TeM ObICTpee OHH OBJajeBa-
10T yMEHHEM, TEM BBIlLe YPOBeHb €ro CPOpMHPOBAHHOCTH.

B meaax yckopenus npouecca (GopMHPOBANHA H3MEPHTEAbHBIX
yMeHHit H ofecneyenits TOYHOCTH HX BBIMOJHEHHS HEOOXOAHMG B
VI kxacce na ypoke, Korpa yyaunlHecs HauHHEIOT N0J1b30OBATHCA H3-
MCPHTCAbNBIM NPHOOPOM, 1aTh NOUATHE O HEHe JeJeHHs H BuINOJHHTL
PAA ynpanennii no ee onpeaescunio. llena neneunns onpexeasercs
KaK 3HaYCHHIC HaHMEHbLINEro nejeHus Wwxaiawm npuopa. Ipu onpese-
JICHHH AHHEEBIX pa3MepeB Ted [0JC3HO NMOYNPAXKHATh YYaLIHX:A 8
onpereficHHH UeHbl JeJCHHs  JeMoHcTpauuounoro Merpa (1 c¢m),
noprhosckoro Merpa (0,5 cM), macwrabuoii auneiikn (1 mm). Ha
STOM K€ YPOKE ¢ LCJbIO 3aKpPeilICHHs NOHATHA O LeHe Ae]eiiHs No-
JNE3HO HOVIPAMKHATD YUALUIXCA B ONPEACJCHHH LEHL!I ACJCHNIA JACMOH-
CTPAUHOHNOrO, a TaKxke JalopaTOPHOrO H MeJNHUHHCKOrO TCPMOMET-
pOB, 3HAKOMBIX MM H3 Kypca NplIPOJOBENECHHS.

Ynpaxuenun 1o ONPeAeJCHHIO UEHH! JeJCHHS NOJE3HO NPOBECTH
TakKe Mo pHCYHKaMm npnbopos, npoeuHpyemulx Ha skpan. C 3roit
Ueablo yAo0HO BOCNOIL3OBATLCH KOACTPAMMaMH  IUKaJd Pa3aHgibIX
npHGOpOB, BKJAIOYAA WKaAL PasiHUHBIX MCH3YPOK.

Bpems ua uayuense wxaa npuGopos, onpexpencHue LeHH jedne-
HHA, HIKHETO M BEPXHEro Hpeiefios H3Mepelis nos3pogaser odacne-
YHTh Y yuawuxcs GopmupoBanne 00061EHHOr0 YMeHHsi AaHHOrO BH-
Aa H HANEXHOrO BHINOJLHCHIUS HAMCPCHHIT B mOCJaeAyIOWHX paborax
¢ ARHaMoOMEeTpOM, OGapoMEIPOM M JIPYIHMH  H3MCPHTENbHBIMH UpPH-
Gopanmst.
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Tpu nayuenun Gapomerpa-aneponna OyAer CBOCBPEMEHHO BBICTH
oGobmeH il NJIal AeATENbHOCTH 10 H3YYeHHIO WKaab npubopa #
BHIMOJHEHKIO NPsAMBIX Hamepenuii. Ecau yuuresem npoaymana u Xxo-
pOIIO OpraiH3oBaHa pabora Mo BHIOAHEHHIO NPAMBIX H3MEpeHHH H
(OPMHPOBAHHIO Y YYAILMXCH VYMEHHSt BHINOJHATL BCE ONEPAIHH, H3
KOTOPHIX CJaralotcsi H3MepeHHs, To B Jadbheiluiem  Oyier CpaBHH-
TEJBHO JIeTKO mnepeiiTh K dopmipoBannio 0006IIEHHOr0 H3MEpHTeNb-
HOrO YMeHHs M K BupaGoTKe Yy HHX YMEHHs BHIOJHATH KOCBEHHHE
H3MepeHH.

BriepBuie ¢ KOCBEHHBIM HAXOXICHHEM BENWUNEH yuavlpecs BCTpe-
uyatorcsn B VI kaacce npu onpeneseni cKopocti paBHOMEPHOro ABH-
JKeHHs no ¢opmyae

s

V= —,

t

[poitaennslil nyTh H3MEPACTCH TPH  3TOM ACMOHCTPANHORNBIM
METPOM, BpEMsi — CEeKYHAOMepoM (uwacaMu). ( ynuacThesm yuautuxcs
BRPabaTHBAETCH AJTOPHTM ONpEAeICHIs NPOUIBOAULIX eLHIn PH-
3HUCCKHX BEJHYHH. D70 YMEHHE B [ajbHeillueM 32Kpenasercs npu
HIYYEHHH IJOTHOCTH BeHlecTBa, MeXanuuyeckoil paboThi, MOWHOCTH,
APH H3YYelHH YAeALHO! TEIMIOeMKOCTH, YASJALHON TeNnJoTH mjaasne-
HHS BEUIECTB, CONPOTHBACHHS NPOBOAHHKOB.

[Tpy H3y4eHHH CHJK TOKa H HANPIKCHHA BHHMAHHE YyallHXcd
ofpamaercs Ha TO, 4TO 3TH BEJHUYHHL MOTYT OHITH H3MEPCHM Kak
APSMBIMH H3MEPERHAMH (TPH MOMOULH aMmnepmerpa H BOALTMETpa),
TAaK H KOCBEHHBEIM METOAOM NO (GpMyaam:

- J=-Y uau U=IR.
R

K nauany obyvennss B IX Kaacce ywamuecs AOJKHB YMeTh yBe-
PeHHO BHINOAHNTH KAK NPAMBE, TAK M KOCBEHHLIC H3MepenHs.



nasa 1Y

DOPMUPOBAHME YMEHMHM HABMIOOATH

§ 4.1. 3HAYEHME DOPMMPOBAHMSA
YMEHUA HABIOAATL. COCTORHME MPOBJIEMbI
B BMOAAKTMKE U MNPAKTHMKE LUKOJIbHOIO OBYYEHMA

fTosnanue coraacno neunuckoil dopmyne: «Or KHBOrO cosepita-
HHA K a0CTPAKTHOMY MHLIUACHHIO 1 OT HE2H K RPAKTUKE — TAKOB iHa-
JIEKTHYECKHI NYTb NO3HAHHA UCTUHG, MO3HANHS OOBEKTHBHON peasib-
Hoctu» [2, ¢. 152-—153]— uamie BCero nHauuuaeTcs ¢ UYBCTBEHHOTO
BOCHPHATHSA OKPYAaloulell AefiCTBHTEILHOCTH NOCPEACTBOM OPraHos
YYBCTB MIPH aKTHBHON MBICAHTELHON AEATEJLHOCTH HUEJ0BCKA, T. €.
HAaYHHAETCA ¢ HAOMOACHHSA,

Habro0enue — nanreaploe, UeAeHANPaBJeHHOe M NJAAHOMEpPHOE
BOCHPHATHC NPCAMETOB M ABICHHIT OKPYKaloulell ACHCTBHTENLHOCTH.
OHO aBASCTCH OAHMM N3 BAKUCIHIMNX METONOB HCCAGAOBAHMS B Ha-
YHHOM TO3HAHHM, NCTOMIHKOM HAYYHOTO 30AHHSA N MOXCT NPOBOAHTH-
CA B CCTECTBCHHDBIN M HCKYCCTBCHIBIX ('-)I\‘Cll{‘pH.\i(‘.ll'l‘:l.’lbllbl.‘{) VCJIOBH-
six. «®@usnk,— ormevan K. Mapke,— uan nabaioaaer npouecc nps-
POAB TaM, FAe OHH NPOSIBASIOTCA B Haubosec oruerauBoil dopme H
HAHMEHEE 3IaTCMHAIOTCA HAPYIAIOMMMH HX BAHAHHIMH, HJIH XKC, €ClH
9TO BO3MOXHO, TPOH3BOAHT SKCHNEPHMEHT NPH VCJAOBHAX, obecneyu-
BAIOUIHX X0/ mpoluecca B uncroM suae» [1, ¢ 6].

HaGmionenne spiasercs He ToAbKO APOCTEHIINM, 3JMEMENTAPHLIM
CHocoGOM NO3HaNNUA, HO H COCTABHON WACTLIO IKCICPHMENHTA, KOTOPMIii
Ge3 HalGawjlelins JHIEeH BCAKOrO cMbica.

Kpome skcnepumenta, HaGJI0/icHHE CBS3aHO € TAKHMH METOAAMH
NO3HaHHs, KaX CPABHEHHE H H3MCpeHHe.

Cymecrsyer taxyke Goaee raybokas cBsish Haba0ieHHst ¢ MeTo-
JIAMH TEOPETHYCCKOIO YPOBHS NO3HAHHA.

B cospemennoli TeopHH NO3HAHHS BHAENAOTCA TPH OCHOBHbIE
Qysxiud pabAIOACHHS B HAYYHOM HCCHAGAOBAHMIL

1) obecicuenne MIHPHYECKOt HHGOPMALKH, HEOOXOAHMON Kak
ANs NOCTaHOBKH HOBHIX NPoGaeM W BHUBIGKCHHA THNOTE3, TaK H AJS
nocjAeAylomeil nx nposepkH (HabGJI0ACHHA MAaCHHTHOTO NOJA TOKA,
dorosddexra, nanyvenus Uepenxosa — Baswiosa v . A.);

2) npoBepKa rHMNOTE3, KOTOPHIE HENL3A OCYIECTBHTL ¢ MOMOILHI0
sKenmepuMenTa (HanpuMep, HEKOTOPHIX NOJOXNeHREI obuielt TeopHH or-
HOCHTEJIbHOCTH) ;

3) ocymecrsaeHHe NOCPEACTBOM HaGJIONCHHA COMOCTABACHHA pe-
3YABLTATOB, NOJIYYEHHBIX B XOAC TEOPETHUECKOr0 HCCJAeAOBAHHA, Npo-
BEPK2 MX A/ICKBATHOCTH Ui HCTHHHOCTH (HaNpHMep, OTKPLITLC NAakHe-
ot Henrtyn, o1kJI0OHElHE KOMETHBIX XBOCTOB).
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B coBerckoil auaakTHKe HaGJI0JCHHE PACCMATPHBACTCS KaK OMIH
W3 OCHOBHBIX MeTOJA0B OGyueHHsl, HO NpaBHJbHCE yweGHoe Habarode-
Kie ONpeieinTh KakK BHA Yy4yeOHOIl HeATeNbHOCTH, 3akjlouatowercs
_ B IIAaHOMEPHOM, NPOAO/MKHTENLHOM BOCTPHATHH NPEAMETOB H fABJe-
HHI OKpyXKatoulell AeficTBHTENBHOCTH, OCYLIECTBJISCMOM C ONpeAeneH-
Hoit yucOHO 1eablo.

YucOnoe nabuio/eHHEe B OTJHYHE OT HAYUHOTO Kak MeToa obyye-
1IHs npeAacraBaser cofoft asycropouunii npouece, cocToawmui H3 jaes-
TCABHOCTH YuMTejsn (opranusaums HabMoOjcHHil) M yHallHXCH, BKJKO-
yawueit B cebs OWYUCHHS, BOCHPHATHE M aKTHBHOE, IeJeHanpas-
Jennoe Mbinienne. das XapakTepHCTHKH ACATCILHOCTH YHHTEAd NpH
OpPraHH3alHH HaOMIOACHHH JYYIIE BCEro MOAXOAHT NOHATHE AEMOHCT-
pauMH HJAH TNOKa3a, KyJla BXOAHT BLIOOp o6bLexta nabaojienus, obec-
neueHHe HeoOXOAHMMEIX VCJIOBHI AJst ero NpPOBEACHHA, OpranH3auHa
BHUMAHHS IIKOJLHHKOB HA ONpejeNeHHOe KauecTBo Ha0J107aeMoro
oGheKTa, NOABeAeHHe HX K BBIBOAAM H 0GO0HIEHHHM, NPOBCPKa Ka-
¥eCTBAa NMPOBEACHHOrO HabMIOACHNS.

Yuamuecss B npouecce HaGJAOACHNA NO3NAIOT BHEINNE CBOACTBA
A NPH3HAKH NPEJAMEToB H ABJCHHI, YCTANABIHBAIOT ONpefeneHHbe
CBAI3H H 3aBHCHMOCTH MCXAY HIMIHL

Habaonenne B yueGuoM npoiecce MOXKET MPOHCXOAHTh KaK B Ha-
YYHOM MNO3HAHHH, TdK H B €CTECTBEHHHX (B NMpHPOAC, NOBCEAHEBHOMN
MKH3HIH, YYeOHBIX MACTEPCKHX) H HCKYCCTBEHHLIX (IKCnepuMEeHTalb-
HBIX) YCJAOBHAX. ;

Hayunoe wuaGhiofileHHe NJIaHUPYETCR  YUCHLIM; OH ONpeaedser
nedb HaGmonenust ¥ cnocodut ofpabortkr pesyavratoB. 3TH HabGmo-
JICHHS SBJARKIOTCA CHCTEMATHYECKIMH. Yuebnoe Ha0MI01CHHE OCyInecT-
BASCTCH NO 3aJAHHIO YUHTEAs H MOA €r0 KOHTpOJieM; ueab Habaoae-
HHH, Kak NpaBuio, (opMyaHpyercs HM xe. YueOnwe nab.1i01eHus
yalle BCETO SRJMIOTCA SMH30AHYECKHMH, TAK Kax H3yuaemoe sBJexne
iIH o0bekT HabJ0AaeTes  yualldMHCA JHIBL  HA TOM YPOKe HiH
9KCKYPCHH, KOrla Ol H3y4alorca.

Oenajenne 3HanuaMu B npouccce HabAIOACHEA HEPa3PHIBHO CBA-
3aHO ¢ passuTHem Muuugenus. Habmoznenue, orMeyas suiaaoutkfics
coBerckhit neparor B. A. CyXoManHCKEN, «.He TONLKO METOA H3yuye-
HHSI MaTepHaja, HO H MEeTOJ] YMCTBCHHOTO Pa3BHTHA, BOCNHTAHHA pa-
syma» [22, c. 254].

B npouecce yyeGroro nabaionenus yvyaulHecss 0B/JAaJAeBalOT yMEHH-
eM MOAMHHATL COOCTBEIHOe BOCNPHSITHE ONpeaesieHHON esaH, opra-
HH30BLIBATH CBOH JCHCTBHS B COOTBETCTBHH C 3apaHee HAMEYEHHHLIM
MJIaHoOM, yMenieMm BuaeJasTh HauGoJee cyluecTseHHoe.

BocnpusitHe, MbilUJACHHE H peyb y4Yaulxcsi OObEAHHSIOTCA NpH
Ha6/i0leHHH B eAHHLIT MPOLECC YMCTBEHHON AeATeIbHOCTH.

Besuko BocnuTaTtesabHoe 3HaueHHe HabaloaeHns, B npouecce
KOTOpOro JOpMHPYIOTCR ONpejeensbie BOJeBLEe KauecTBa JHYHOCTH:
HeNeyCTPEMICHHOCTD, CAMOCTOATEABHOCTh H ocobenno HaGaioaaTeb:
HOCTh. Baxueflias uCpTa Ppas3pBHTOro yMa — HalJI0AaTeNbHOCTS,
«yMEHbE BHAEThL YMCTBEHHBIMH IV1a3aMH HAalIHMH TPEAMET B LeHTpe
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BCEX €ro OTHOWeHHil..»— NHCaJ  BeJHKRHI  pycckuit  meparor
K. JI. Ywunckuit [27, c. 356].

Baxuyio poap Hrpalor HaGMI0AeHHA B COBEPUICHCTBOBAHHH NPAK-
THHECKHX YMEHHIT H HABHKOB OOpalleHHA C pas/HuubiMu nprGopamy,
A TAKKE OHH MOTYT NPEAIecTBOBATL IKCHEPHMEHTY, CAYIKHTb HCTOdU-
HHKOM npobJeMbl, CO34aBag CHENKabHbIe YCJAOBHS, BMCIUHBAACL B
CCTCCTBCHHDIN X0 ABJICHHA.

B 10 Xe BpeMma yucOHoe HalJiofeHHe aBAsneTcH 00s3aTeNbHOM
COCTABHOI 4acTblo yueOHoro SkenepuMmenrta. 1o Moryt Obith Halduko-
JAeHMsl 32 NOKa3aHHAMH NPHOOPOB, 32 YCJIOBHAMH IPOBEACHHA Oflbi-
TOB, 32 padoroil annaparypsl H MeXaHH3MOB, HCHOJb3YEMBIX B JKCMe-
pHMEHTE.

3nanis, noayuenusle ydamumuca npH HabMoAeHdan B nponecce
CAMOCTOATEJBHBIX PadoT, fBAAIOTCH HaHGOJee AOCTOBEPHBIMH M HA-
JIOATO OCTAIOTCH B HX NaMATH,

Takum oOpasoM, opraunsanus naGnojeNHil, NPOBOAHMBIX yua-
LIHMHCH B nponecce o0y4eHHs, PasBHBACT Y WIKOJALHHKOB HalJ04a-
TENAbHOCTh ~— BAMKHYIO MCHXHYECKYIO HEPTY JIHUHOCTH, B 3HAUYHTEALNON
Mepe onpeaeasionlylo ofliyil YpoBeHb pPasBHTHS uenoBeka (ueM Ha-
Gaoaareabhee veJoBeK, TeM 00/blie OH BHAHT H NO3HAaeT B OKpY-
Jaoutell ero ACHCTBHTEIBHOCTH); 3HAKOMHT HX ¢ OCODEHHOCTAMH
Ha0I0ACHHS KaK MCTOAAMH HayullCro NO3HAHHA M JlaeT BO3MOXKHOCTL
MM H3YYaTh CBOHCTBA TCJ, @ TAKKC 5SBJCHHS NPHPOAE H oOllecTBa;
Pa3BMBacT MBIJACHKE YUIULIXCH, IMOIHOHAABHO-BOJCBLIE Kauecisa,
HANpUMep UEAeYCTPEMJICHHOCTb, HACTONYNBOCTD, BHLACPIKKY.

Dopamuposanye YMeHHs Ha0A104aTbh UPEe3BLYAliHO BayKHO AJA NOA-
POTOBKH YHAWIHBXCA K NPAKTHYECKON ACATENBHOCTH M BBINOJHEHHIO
SKCNEPHMEHTANBRBIX paboT,

Buisichum, Kakoro Bpia nabJiojeHHa OPraHH3yloTcs B yueOHOM
npouccee B Npenofasaliity (hM3HKH, TaK KaK KaxAulil BHA Habaone-
Nt B 3aBUCHMOCTH OT UeJH, ¢ KOTOpOll OHO NPOBOAHTCH, Tpedyer
0co00i METOLHKH,

[Mpoknaccuduuupyem nabMojeHus no oGvesram, xotopele nabamo-
A2W0TCH, M N0 uX poau 6 ywebrom npoyecce, B nepBoM ciyuae MO-
HO BBUICHTL HAOMIOACHHST XHMHMECKHX, QHM3HHCCKHX, OHOJIOTHYCCKHX
SIBJICHHI, 8 TAaKXKC NPEAMCTOBR C UEJbIO BBIABJCHHA Y HHX OOLIEro H
ocoGeHHOro B MX cBoilcTBax H HabG/alofeHHs 3a paboToil Mauwinu, Me-
X3HH3MOB, 33 OCYLIECTBJEHHEM TEeXHOJOTHUECKHX NpPOHeccos.

Ilo poau e ywebnom npoyecce nadJOJenns ACAATCA: HA Npeasa-
pHTeJbHBME (Ha HHX YYHTCIb ONHPACTCA NPH OOGBACHCHHH HOBOIO
MarepHaa), HAMOCTPATHBHLIC H HCC/CAOBATENbCKHC.

Takxe pasanyaior nabaioaenus no mecry (HabmojeHusa B Npupo-
Ae, 1a00paToOPHLIX H NPOM3BOACTBEHHHIX YCJIOBHAX) H N0 poan B ¢op-
MUPOBaHHH TOHATHA; HaOMIOACHHS, OCYLIECTBJAAEMBIE A5 BLIABACHHS
BHCIIHHX M BHYTPEHHHX NPH3HAKOB cBOlCTB fABJACHHI M NpeaMeros,
YCTAHOBJICHHA B32HMOCBA3H fABJEHHIT H CBONCTB NpPeAMETOB H BHAB-
Jeuns OOWHX 4HepT M pasjnynil Kaacca npeaMeros (siBAEHHIT).

@opMul opranksauun Habmogenuii Moryt ObTb MHAMBHAYa/blible
H TPynnosble.
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§ 4.2. METOOUKA ®DOPMMPOBAHMUS V¥ YUALUMXCH
OBOBLWEHHOIrO YMEHUSA CAMOCTOATENLHO
OCYLECTBAATL HABNKOQEHME

OOGyueHHe y4yallHXcsi YMEHHAM TPOBOAHThE HaOMIOAeHHA Leseco-
o0pa3no HauMHATL ¢ HabJioAenHid 3a o0bEKTaMH, KOTOpHIE JAEeMOHCT-
pupyer yuurtedb. OH JO/IKEH HETKO pPa3bicHATHL UeHb HaOMIOACHHS,
JlaBaTh YKa3aHHs O TOM, B Kakof dopme (M Kakum crnocoboM) Jayy-
we sadHKCHPOBATL €ro pesyabrathl. Bee 310 MOMHO paccMaTpHBarh
KaKk nepsoid sran 8 GOPMHPOBANUKK V YHALLHXCH YMeHHR HabaloAarh.

B Tex cayyasx, KOrja y yuHaltuxcsi HMmeercss sanac HeoOXORHMHIX
TEOPETHUCCKHX 3HAHUH, NpeABapHTEIblO MOXKeT ObTh 1aHO 3ajaHHe,
B KOTOPOM YKa3aHO, 4TO YYalllHecs JOJIKHEL HE TOALKO NPOHaGMG-
AaTh, HO H CYMeTh OOBACHHTbL ABJCHHE HAM pasjnuusg B Xapakrepe
NPOTEKAHHSA HECKOJBKHX ABJACHHIL.

PaccmoTpHM 9TO Ha npuMmepe asyx nabmozxennii. B ojnom H3 HeX
yuauiHecs CyAasT o6 H3MEHEeHHAX, NPOHCXOAAMINX € TeaaMu, B HPY-
FOM JeJI2l0T ONOCPEeNOBAHHHIE 3aKIIOUCHHS.

1. HaGmonenne 3a pacuiMpeHHEM Te NPH HATPEBaHHH. Yuurteas
noxkaswBaer yyamumcs npuGop, H3oGpaxccnnbifi Ha pucyeke 12, a.
Yposens xuakocts B TpyOKe K Haualy HalGaiofeHHs 3a(HKCHPOBAY
PE3HHOBHIM KOJbLLOM.

O6bscuuB ycTpoficTBO npHGopa, yunteadb coobuiaer yuaulHMmcs,
yTo Tenepsb OH Gyaer HarpesaThb NPOOHPRY € KHAKOCTBIO, foMemasn
ce B cocya ¢ noporpertoit Bomoi. Ilepea yyaumuMmucs CTaBHTCH 3aida-
ya mnponaGmoAarb, Kak OVACT HIMEHATLCH YPOBEHb KHAKOCTH B
Tpy6Ke, H OGBACHHTL 3TIE H3IMEHCHMY.

Vuammecs HaGai01a107 NOBHILICHHE YpoBHy Muakocri 8 TpyCxe
BCKOpe MocJe MNOrpyxeuns NpoOGHPKH B COCYA ¢ narperToil  BOAOH.
Vuuteab obpautaerca K mum ¢ Bompocami: 1) Kak mamemiiacs ypo-
BeHb AHAKOCTH B Tpyoke? 2) O uem CBHACTENLCTBYET HOBLINEHHE
ypoBusi xaukocrst B Tpyb6xe? (Ilo-
yeMy STO NPOHIOUIIO?)

HabGnionacmoe  siBicHHe OHH
0OBICHAIOT VBeAHUeHHeM o0bemMa
JKHAKOCTH npH HArpeBaHuy
(puc. 12,6).

3arem yuHTe b NOMENLaer npo-
OMPKY B COCYA € XOJOAHON BOAOH;
TAK Ke Npejjaraer npoHabaoaars
34 HAMEHEHHeM YPOBHS JKHIKO-
cTH B TpyOGKe H OOBACHHTL Habaw-
naemoe geraenne. Teneps yuamuecs
BH/ST TMOHHIKEHHE YDPOBHA JKHAKO-
cri B TpyOKe (puc. 12,8), obObsc-
HAS 3TO  YMEHbiUeHHeM oObema
AKHAKOCTH NPH OXJaxieHHH, upH-
yeM HHMKEe YPOBHS, 3a(hHKCHPOBaH-
HOI'O PE3HHOBBIM KOJBILOM.




[Mosesno B ZaHHOM cayvdae K DHCYHKY 1aTbhb KPaTKHe MOSCHeHHS.
Oasokparnoe HaOalofieHHe He NaeT OCHOBaHHA s obobmenus. llo-
9TOMY Y4YHTeJAb MOBTOPSET ONLIT ellle ¢ HECKOJbKHMH XXHAKCCTAMH,
HanpuMep ¢ MacjoM, CIHPTOM, KepocHHOM. M ¢ 9THMH JKHAKOCTAMH
yuamuecs Hal/i01a10T anajoruunoe spaenue, Teneps nmeerca nocra-
TOUHOE OCHOBaHHEe Ada ofobuienus. Yuurean npeanaraer cdopmylin-
poBaTh ofulHIt BBIBOA H3 cepHH ONuTOB. BhiBOA chaeayer oaun: ace
JKHAKOCTH TPH HArpeBanni paciunpsiorces .

2. HaOniopenne 3a yBeaH4eHHEM JIMHEHHBIX Pa3MepoB Tea npu
HarpesaHud. Yuureab IeMOHCTpHPyeT npuOop, HaspiBaeMulfi wapom
Fpasesanna® Buumanne ywamuxcs oOpamaercsi Ha To, 4TO MNpH
KOMHATHON Temneparype mwap cso0OAHO NPOXOAHT Yepes KOJbilo.
IMepen yuanuimucs crasuTCea 3aiaya nponadaiofats, Gyaer jad map
NPOXOAHTL Yepe3 KoAbuo, ecs ero Harperb. [Toka wap narpesaercs,
YUHTNL npeataraer jeraM 3apHcosaTe npudop, Harper wap, on
CHOBA NOMECILAET €ro BHYTPh KoJblta, [Tpn 910M BHHMaHNHE yyYaUIHXCA
oGpamaercs Ha TO, TO TeNepb wap 4qepe3d KoAbio ne npoxoaur. Ie-
TAM npemaraercs oObAcCHHTH 3T0. OT ydallHXcs NOCTYNAIOT OTBETH
Buna: «lllap or narpesanua craa Goabuie», «lllap pacumpuaca npu
HArpeBaHHM H MOITOMY HE NPOXOAHT HEpe3 KOAbUO, PasMepH KOTO-
POrO OCTANKCH HPCHAHHMID.

3aech noJaesua NOcTanoBka 1aknx sonpocos: 1) Moxuo au 006-
HAPYXKHTh YBEJHMCHIC PasMcpoB wapa Buayaasno? 2) das vern
B ONbTe HCnodbayercs Koawvuo? 3) Hro npousoitger, ccad uiap o
KOJBUO OAHOBPEMCHHO HArpeBaTh WIH OAHOBPCMCHHO OXAAKAATHL?

B X kaacce npH H3YYCHHH TePMOJAMHAMHKH JEMOHCTPHpPYeETcH
onuit no agxadarHoMy pacwpennio rasa (puc. 13), npu anaause

' C auoMa bHBIMI COONCTSaMN BOAK YHAULHOCH 3UAKOMATCA RO3[Hee,
? TlpaGop uaoGpamen Ha pucynre 12 yueGunxa «®nsuxa, 6—7»> (M.: [lpocse-
wenne, 1987).

Puc. 13.



KOTOpPOro yuwamuecs yO6exAalIcs B TOM, WYTO BHYTPEHHAA 3Hepraa
rasa, cosepuiatmowero pa6oty npu pacunpennu, ymenbuiaercs. 06
YMEHBUICHHH BHYTPEHHEIT SHEPrHH OHH CYAST ONOCPEAOBAHHO: MO TYy-
mMany, obpasyiomieMycst BHYTPH CTEKJSIHHOrO cocyAa npH BuGpacu-
anuH NpoOKH M3 ero ropJa.

JleMoncTpauus conpoBoxaaerca Bonpocamu: 1). Yro MoxHO cKa-
' 8aTh O BHYTpeHHeil 3HePrHH BO3JAyXa NpPH HATHETAHHWH BHVTPb CO-
cyna? 2) UYro npoucxoaut npu Beuiere npoGru u3 cocyna? 3) [Mowe-
MY NpH BHGpaCHBaHHH NPOOKH oGpasyercs TymMan M Ha ero CTEHKax
oceflaloT Kanan Boaw? 4) Kak npn 3TCM H3MCHAETCA BHYTPCHHA
SHEPIHA BO3AYXa, 3anojHsiouero cocya? 5) llouemy onmiT AemoHcr-
pPHPYETCs B MPOXOASAILEM CBeTe?

B npouecce AeMONCTPAUHH ONLITOB YURTCAL ROJKCH OBCCneynTsh
XOpOowmyIo BHAMMOCTh HAGMORaeMBIX O0BEKTON M SIBJCHUIL; npi ITOM
HEOOXOAHMO TOACHHTL HA3HAMEHIE KaXKAOr0 M2 HCNOAL3YCMEIX NPH-
Oopos, HanpuUMep NOABEMHOrO CTOJHKA, dKpana AJst (oia, CTPeaKH-
yKasarte/is, a TaK)Ke MNOKasarh NPHEMHl JUISi YCNCUIHOIO NPOBEACHHR
ONLITOB, KOTOPLIMH YYAUIHECs CMOIYT MOJL3OBATLCA NPIl BLEOAHSHHY
nabaioaennit B npouecce aaGoparopuuix pabor H AOMAUIHHX IKCne-
PHMEHTOB,

[TocpeacTeom naGaogennfl 3a sBACHMZMH H MPEAMETAMH, KOTO-
pHE AeMOHCTPHPYET YUHTEeNb, AOCTHTACTCH H3BECTHAst HAIJSANOCTH B
pocnpuatiin. OJNaKO BOCHPHATHE elle He SBASeTCA NOJibIM, TaK Kak
NPH 3TOM yualHecs NOJb3YIOTCH TOJABKO CAYXCBHIMH H 3PHTEIbHLIMH
anasu3zatopamu. [ToMHBIM OHO MOXET OKa3aThCA MPH YCJIOBHH, eCaH
npeiMeThl H aBACHHA NO3HAITCH HE TOALKO 3PCHHCM H CJYXOM, HO H
JPYTHMI MYBCTBAME, B3aHMHO Aonoausionuimu apyr apyra. Ioexea-
HEC BO3MOACHO JIHIL MPH CAMOCTONTCABLIOM BHIIOJICIIH YHAIHMHUCH
za0d04eHk! 0 ONLITOB, KOrZa OHH CAMM BOCHPOHIBOAAT TO WAl HHOC
SIBJICHHE, BHHMATEALHO PACCMATPHBAIOT NpeAMeTH!, HpHGOpK, CpaBIn-
B3 HX JPYr C APYroM, BHAeNss B HHX OCUIMC APHIHAKH H CYLLECT-
peinble passiins. [IpH 3TOM B BOCTIPHATHH HAPAAY CO 3PHTCABHWMH
YUacTBYIOT OCf3aTtejbHbie, ABHIATeJIbHBIC, a2 HHOr/JA it ODOHATEALILC
anannsaropel. Lcay HabMOACHIC  CONPOBOMAICTCH  BCCCTOPOHHAM
41laIH30M, 3ANHCAMH H 3apHCOBKaMIl, TO B HCM JOCTHTACTCS COBMECT-
HOe jeficTBiE NEPBON H BTOPON CHIMAJLIILIX CHCTEM, 470 ofecheyH-
paer GOJAbIIYI0 TJyOHHY BOCHPHSITHIL.

CaMmocTosTeibioe HaOMOAeHHe H ONLITH OCYLECTBAAIOTCH [10CTa-
HOBKOIl Takux pabor, NPH KOTOPHLIX BeCh KJIacC OANOBPEMCHHO BH-
NOJIHAET OJIHO H TO e HabJIodeHHe HIH OAHN I TOT e onmr. Hazsa
HHe «nabopatopubie paboOTHI» YKa3biBaeT Ha OCOGCHHOCTH HX HpoBe-
JeHHs, 3aKMAOUAOULYIOCH B TOM, YTO OHH NPOBORATCA B CACHHAABIIO
06OPYAOBAHKOM Jjli HHX noMmeienud — yueGuoil gaGoparopis.

ITepBuie, PPOHTANBHO BHIMONHCHHBE YualumiMues nabmonenuna we
SRASIOTCS BNOJHE CAMOCTOATEABLHLIMH, Ol OCYILECTBIRIOTC  NpH
2KTHBHOM YYacTHH B HHX YUHTEJ#, KOTOPHIT He TOALKo (opMyjHpyer
vedb HaGaojienns, #o W NoKaswBaer npuems uabaoacnus, obecne
YHBAIOIHE JAYYIIYIO BHAMMOCTE O0BbexTa, OGoJee Yerkoe ero soc-
LpHATHE.
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Ha eropom srane npu dopmu-
POBAHHH YMEHHA NPOBOAHTL Ha-
GMIOfCHHA YYalHXCA 3HAKOMAT C
pasviMuHBIME  cnocobaMi  KOAHPO-
BAHHA pesyabratoB. B oaumx cay-
yagx 310 OyAeT cXeMa YCTaHOBKH
¢ KOHKPETHEIMH CJOBECHBIMH MORZ-
HenusaMH (HanpuMep, NpH yCTaHOB-
Ké B BePTHKa/AbHOE TMNOJOMKEHNE
CTEPIKHA ¢ NOMOULLI0 OTBECA BhI-
nojHaercs pucynok l4,a, 6 ¢
KpaTKHMI MOANICAMH), B APYIHX
cayuyanax 3910  OyAYT 3apHCOBKIH,
1300pa:Kalouine OTAeAbHBIE, HAMN-

Oonee  xapaxkTepHBle  MOMEHTH  {mepycoHy ke Cmeprcens
(sTannl) B pasBUTHH ABJCHUA MAH  fepmuxanen ycmarobnen
npoitecca. Tak, MpH H3YHYCHHH AB- bepmusanono
JeHHS KHICHHA YHaULUMCHA PEKo- a 3

MEHJIYeTCHl € NOMOULBIO PHCYHKOS
H200pamars MIMeHeHHs, POHCXO-
AsillEe ¢ Ny3upbKaMH BO3AyXa,
HaXOAALHMICH BHYTPH JKHAKOCTH, NPH HarpesaHin ee OT KOMUATHO
TeMTepaTypsl A0 TeMnepatyput kunenus. Buauaae obpasyiores mea-
KHE NY3LIPLKH HA ARE B CTEHKAX COCY/a, @ 3aTeM BHYTPH Bcero o0b-
eMa xuaxkocr#, C yBeJAHUYEHHEM TEMACPATYPLl 00BEM MYy3BIPLKOB BO3-
PACTaeT M OHM HAUMHAIOT NOAHHMMATbes BaepX. Ha noBepxHOCTH XKEl-
KOCTH MY3bipbKH JIONAIOTCH, HAXOAMBLINIICH B HUX BOAAHON nap
BLIXOJAHT B aiMochepy — Boia KHANT.

Mo xony naGmojpenns crasgarcs sonpock: 1) Yro 310 3a nyswmps-
ku? 2) llowemy puavane onn o6pasylorcs Ha JHE H CTCHKAX cOCY-
aa? 3) llowemy nyswipbkn noanumatorca ssepx? 4) [Tlouemy npu
noabeMe BBepX ofbem nysupbroB yseanuyusaercs? 5) Ho kakoro mo-
MEHTA B MPOUCCCE HArpeBains MPOHCXOANT NOBHILEHHE TeMnepary-
pu? 6) Ilpi kakoit Temneparype NpOMCXOAHT KHNeHHe Boau? 31ech
pPeKOMeNIyeM ¢ HOMOWBLIO PHCYHKOB H300paath H3MEHeHHd, Opoic-
XOAsIMLHE ¢ HY3BIPLKAMI BO3AYXd, HAXOAAULMMHCA BHYTPH JKHAKOCTH,
NPH HarpeBaiii €e OT KOMHATHON TeMnepaTtyps 0 TeMieparypu
KHneHns, '

A1o uennas pabora ANH pasBuTHi Ha0JIOAATEABHOCTH yualIHXCA.
Toabko npH HEOOXOAMMOCTH YJOBHTH K 3aPHCOBATH OT/AC]bHLIE MO-
MEHTEI MPOUECCd, NPOHCXOAAUIEro BHYTPH JKIUIKOCTH NPH €e Harpeea-
HiiH, yyaluHecs nojay4ar HpasHibHOE NOHATIE O CYMHOCTH mpouecca
KUIEHHA, €ro OCHOBHOM OTJNYIiH OT Apouecca HCMapeHus.

B Tex cayuasx, koraa waGaioacHHe CONPOBOMAACTCH H3IMCPEHHA-
Mil, BO3HHK&eT HeoOGXOMIMOCTb B 3aNHCH HX Pe3YAbTATOB, YUHTENW
HYZKHO MOKasarh Haulojee pauHoHadbHble CNOCOOB TaKHX 3amHcell,
470 HEOOXOAMMO cAeslaTh NPH OPraHH3allkil NepBHX (PPOHTANBHLIK
naGaionenuii n onuitoB. Baxno nayunte BHIGHPaTH Takyio (opmy
3anHCH, Kotopas Owhia OH BecbMa KpaTkoil M B TO e BpeMs noJ-
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HoMl, T. e. BKAIOYANa OBl BCC HM3MEpeHHs B ONpejeseHHON JOrHuYeckoil
HOCACA0BATE/ILHOCTH.

B HeKOTOPHIX CJyuasX pe3yabTaThl HaOAOACHHA MOryT ObiThb BH-
pa)eHsl TOJBKO € NOMOMIBIO CJOBECHOro onucauus, B Goavunnucrse
e CAyuacB CJoBecHast 3anich JHUL AONOJHAET 3HAKOBYIO 3aMHCh
¢ MOMOUWLLIO YHCEJ, CXEM, PHCYHKOB.

VMenue KpaTko, JOTHUHO, IPaMOTHO 3adHKCHPOBATH Pe3y/abTarsl
HabNOZeHHst SABASCTCH OANHM H3 HeoOXOMNMBIX 3/JEMCHTOB BeJeHH:H
HAYYUBIX HecheloBauuil.

Hajo uMers B BUAY, UTO caMa 3amich (314K0BAa# HAH CJAOBECHan)
SBAACTCA O/AHHM H3 CNOCOGOB CHCTEMATH3AUNH H YTOPANOUCHHA HH-
dopmauuy, noayuenuoil ¢ nomownsio wabmoacnus. M uem Goace oua
yNOPSIAOYCHA M CHCTCMATH3HPOBAHA, TEM JICrde BHACNHTL TaBHBIC i
cyLMleCTBEHHBIE TIPHAHAKH H3YHACMOro spjienita (Opeamera), ero css-
3u (HenocpeACTBeHHLIE H OMOCPEAOBAHNbIE) ¢ APYTHMH ABACHHAMH.

[Ipenebpexenne K paGore no (GOPMHPORANHIO Y YUALLHXCH YMe-
unrit BHOOAHATH TAKYIO 3aNHCh NMPHBOAHT HCPCAKO K TOMY, MTO yie-
HHKH, BBHIMOJHHB HaOJMIOASHHH, HHUETO HE MOYT HafHcaTh B CBOEM
oTHETe O HeM, 3aTPYAHSIOTCH CHOpMyAHpoBaTh BLIBOAK. A 370, He-
COMHEHNO, OTPHUATENLIO CKAZMBACTCH M HA VCBOGHHH MNCHATHH, TaK
KakK BHIBOALI M3 HaOMOACHE npeacTasanior cofoil B KOHEWHOM HIO-
re WIH YKa3auHe Ha CYUIeCTBelHSIe MPH3HAKH NOHATHII, MAR yKa3d-
HHE Ha XapakTep OTHOUEHHH B3aHMOCBA3AHHLIX NOHATHIL

Tperuit sran B GOpMHPOBaHHY YMeHHA HalJl0AaTh XapakTepH3y-
eTCH MPELOCTABACHHEM YHaHMCs NOJAHON CAMOCTOATENLHOCTH B Bhi-
FOSHCHIY BCeX ONepaluii, H3 KOTOpHIX cAaraerca naliuojaenue B na-
GopaTopHLX YCJAOBHAX, H cnocobOB 3allicH Cro pe3yabTaTtos

Sror 3tan O6b0 OH HEBEPHO OTHOCHTL K KAZKOMY-TO onpejeeH-
HOMY Kaaccy HAH roay oOydyeHHs,, TaKk Kak B KaxaoMm KJaacce, 10
Ka)KAOMY NPEAMEeTY HMEeTcs CBOst cneuHdHka BuNoAHeHHs Habawac-
HKil, HOBLIE METOAB W MNpPHEMBI, KOTOPWMH JO/UKHB OBJajeThb yua-
LLHECH.

Heo6x0AuMBM YCJAOBHEM HOATOTOBKI YYAULHXCH K CAMOCTOSITENb-
HOMY TpOEEAeHHIO H20AI0ACHN 1 ONWTOB ABJjiserca obyuenue HX pa-
WHOHANBHEIM cNOco0aM 3amHCH Pe3yabTATOB ITHX HAOJIONCHHH, 4TO
ROJKHO OCYULECTBAATLCS NMPH M3YUCHHA npuponosesenus eme B 11—
IV kjaccax H COBEPIICHCTBOBATHCA NPH BHIOJHEHHH BCe YCAOKHAO-
IHXCA SKCNEPHMCHTAALHEIX H NPaKTHUECKHX palor.

[TosToMy B Kax(aoMm KJacce neoGXOArMa OPranH32uHA MoJycaMmo-
croaTenbiblx paboT, B Mpouecce BHNOJHEHHNA KOTOPHIX YYallHecs
NpHOGPETAIOT 3HAHMA H YMEHHA AJA CAMOCTOATENLHOrO BBINONHEHHS
pabaonensit B onetos. HO B KamaoM NOCHEAVIOWEM KJacce YpOBEHb
BHOOJHEHYA 9THX palbOT CTaHOBHTCA BHILE YPOBHA NPEALIAYULEro.

Yunrear 400010 npeaMera A0/KeH AJA Kaxaoro kJjacca sapa-
Hee ONPEleHTh, KAKHEe MOHATHA Ueaecoo0pa3Ho (GopmMHPOBATL, ONH-
pasch Ha JeMOHCTPAUHOHHLITT IKCMEPHMENT, HAONOACHHA H OMBITH,
BHIONHAEMbIe YUatHMHCsH (PPOHTANLHO NOA PYKOBOACTBOM YYHTEAA
H COBCPIICHHO CaMOCTOATENbHO,
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Fnasa VY

DOPMHUPOBAHME BKCNEPMMEHTATNbHBIX YMEHUA

§ 5.4. PONb 3KCNEPMMEHTA B HAYHHCM
M YYEBHCM NO3HAHMMH

HabGmozenne Kak MeTOA HCCACAOBAHMS  JIACT  BO3MOMKHOCTH
H3YUHTL JHUIL BHCLIHKE NPH3HAKH sBaenuii u npeameros, Gojee ray-
GoKRe SHAHHA O CYMHOCTH fBJEHHI! W CBONCTHAX NPEAMETOB MOryT
GLITb NOJYYEHB € NMOMOIILIO IKCHEPHMEHTAABIOIO W TEOPETHUCCKOro
MeTO/10B HCCJAeNOBAHRA.

Ha sxcneprMenTalbHOM YpOBHE HAeT Tpomuccc nakonjelits (ax-
TOB, NRGOPMALHH OO HCCACAYEMHX fBJICHHAX, NPOBOAATCA Halaioxe-
HHSL, M3MEPEHHR, CPAaBHCHHA, CTABATCA 3KCNEpHMenTHl, GopMupyiorcs
I BBOAATCH B Haywiwlii OGHXOA NOHZTH, NPOHIBOAHTCA NepsHYHAs
CHCTEMATH3anNy 3uannit 1 QOpMyJAHPYIOTCA  SKCNCPHMEHTaJbHEE
3AKOHHL

Ha rTeopeTHyecKoM YPOBHE JOCTHFACTCS BHICHNIT CHHTE3 3HaHHi
B dopme nayunoit Teopin. OCHOBONOMOKHHK OTCUCCTBENNON HayKki
M. B. Jlomonocos ormedad: «OnbiT HeNHEC THICSUH MHEHRil, POXKAEH-
nHX BOOOpaxkennem», a axkajiemuk JI. JL. Jlanaay roeopua: «Onbir —
DCPXOBHBI CYALA TEOPHH®.

[Ton 3KCNepUMEHTOM TOHHMAOT HAYYHO TNOCTaBJACHHB ONHT,
T. €. HaGMoAeHHEe HCCACAYCMOro ABJACHRS B YUHTHBACMBIX VCJIOBHAX,
NO3BOAAIOMNX CACANTH 33 €ro XOAOM H BOCCOZAZBATL €rO KaXABH
pa3 NpH NOBTOPEHHH TeX JKe YCJIoBHil.

SKCAEPHMCHTANBHLIT METOL A4ET BO3MOXKHOCTH YCTAHOBHTH NpH-
YHIHO-CJACACTBEHIIEE CBA3N MEXJAY SBJICHHAMH, a TakkKe MCKAY Be-
JAHYHHAMH, XaPAKTEPH3YIOUHMH cBoiicTBa Tea 1 smaennit. On aaer
BO3MOMHOCTh BMSACHHTD KHHETHKY, AHHAMHKY NPOLUECCOB H EX IHEpP-
IeTHYCCKYIO CYUIHOCTD.

Axanemuk C. M. Bapuaos ykasniBad Ha ABOINYIO pOAb 3KCHepH-
MeHTa: 1) IKCHePHMENT JAOKa3HBAET HAH OTBEPractT Kakne-1u6o Teo-
peTHUCCKHE MOJOMKCHHSA; 2) IKCNEPHMEHT MOMKET CTaTh NPEANOCHIKON
HOBOI TEOpPHM WJIH THIOTE3W, KOTOpan A0AKHZ OHTh NOATBEpHKIAeHa
noBuiMi sKkcnepuMentami. O6e CTOPOHB SKCNEPHMCHTA HEPA3PLIBHO
ceganbl. «OTBeT, AaBaeMblil ONBITOM,— NOAYEPKIBAJ  OH,— HHOIKia
MOMKET OEITh HEONMAAHHLM, H TOrila ONBLIT CTAHOBHTCH NEPBOHCTON-
HHKOM HOBON TeopHH. TaK, Hampumep, BOBHHKIO YUCHHE O PajiHOAK-
THBHOCTH. B 3TOM camoe UEHHOE, 2BPHCTHYECKOEe 3iayeHnHe OnbTar
[10, c. 16—17]. «Passuthe nosnankia,— OTMEYa] H3BECTHHII COBeT-
cknii guaocop 1. B. Konuun,— npeanonaraer HenpepuiBHOe B3aHMO-
JelCTBHE ONKITA, B HACTHOCTH 3IKCNEDHMEHTE, H TCOPETHYECKOIro MLIl-
aenus...» [16, c. 373].

-
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B coOTBEeTCTBHH C© NEAAMH M 3ajauaMH HCCACAOBANHA IKCACPH-
MCHT MOXET OMTh KOJHYCCTBCHHBWM HIH KaYeCTBCHHBIM; HAJIOCTPA-
THBHLIM, ACMOHCTPAUHONNDIM, HCCJACAOBATENLCKHM; TeXHHYCCKHM HJIH
HAYUYHbIM,

DnreMenTaMH SKCNEPHMEHTAALHONO METOAa HCC/AeJOBaHHS B Ha-
YUHOM MO3HAHHH SBAAIOTCA Ha0Jl0feNHe, CPaBHEHHE, H3MepeHHe o
COOCTBEHHO €aM SKCNCPUMENT.

Kak meros mcc/enoBanusi 3KCNEPHMEHT HMECT CBOM CHJbHBE R
cnabue croponwt. CuibHan CTOPOHZ SKCMEPHMEHTa 3aKMIOYAETCA ®
TOM, YTO O MO3BOJAET NOJYUATL SIBJACHHC B UHCTOM BHAE», HCK/I-
YaTh BAMANHE Ha M3ydacmoe spienne noGounslx (axTopos, HayHarh
ero B PasHbLIX YCJIOBHAX, OCTAHABIMBATL HCCACAVEMEIT Npouecc Ha
1060 cTaiun M nosTOpsTh JOG0E YMCJIO pas, M3yuath NMpeaMer ¢
OoAbLION TINATeNLHOCTDIO, PACYJNEHATH €r0 Ha OTAC/AbHBE 4acTH H
BBULENSATh HHTEPECYIOUIHe HAC CTOPOMBL.

DM jocTHraeTcs rayOHHA MCCACZOBAHHA CYLILHOCTH SIBJCHHN H
3aKOHOB NPHPOAN, NOBLIUIAETCA AOKA3aTENLHOCTH BHIBOJOB, KOTOpLie
MOryT ObiTh C/A€JAaHB H2 GCHOBE SKCIEPHMEHTZ.

IDKCNCPHMEHT COCTABJASET BaXM(HYl0 ctopoHy npaktikn. C ero
NOMOIIBI0 HAYKa B COCTOAHHH He TOJbLKO O0BACHHTL SIBJEHHA Ma-
TEPHANLHOrO MHPaA, HO M HENOCPEACTBeHHO oBAaners umH. ITosromy
IKCNCPIMEHT ABJAAETCH OAHHM M3 [VIiaBHEX CPEeACTB CBS3H HayKH ¢
NPOM3BOACTBOM, DKCNEPHMEHT SBJSCTCS CPEACTBOM HCCJACAOBAaHHA M
uzofpereHns HOBHX NprOOPOB, MalHH, MATEPHAJIOB H NpPONECCOB B
npoMuimiennolt rexuuxe. OH aBAseTCA BaXKHEHUWHM CPEACTBOM Mpo-
BEDKH TFOAHOCTH TEXHHUECKHX MPOEKTOB H YCOBEPIICHCTBOBAHHA TeX-
HOJOTHYCCKIX HNPOLECCOB.

Ilns coBpeMenuoro cneuHaaucra J000H OTPacil HAPOAUOrO XO-
3R0CTBA H CCTECTBCHHOHAYUHLIX AMCUHIVIHH Ba)XKHOC 3HAUCHHE HAeer
BJ2JACHHE METOAHKOIl 3KCTepHMEeHTa. chnegxmem SIBJSETCH KpHie-
pHeM BceX TeoperHUYecKHX mnocrpoenuii.  Des sxcenepHMeHTANLHOIO
NOATBEPIKACHHS WM O/la TEOPHS HE MOMKET J0Jr0 CYIecTBOBaTL.
Bor nouemy B coBerckoil cpeiHell WKoNe, NOBLILAN TEOPETHUCCK I
YpOBCHb NPENoAaBaniia OCHOB HAYK, Bce Bpems yaeasercs Goawbiioe
BHEMANHE PasiHUHLIM BHAAM YYCOHOIrO 3SXCHepHMEHTa, KOTOPUIH He-
TOMKACCTBEH HAYHHOMY, HO MMCeT ueanll pajg o0WuX ¢ HHM uepr.
Illupokoe mnpuMeHeHHE SKCNCPHMEHTa B IIKOJALHOM MPENOAABAHHH
cnocoGersyer GOPMHPOBANMIO Y YMamHXCs NPaBUALHOTO NOHATHA 05
OCOOCHHOCTAN IKCHCPUMEHT2 KaK O MeTojle Hay4YHOro HCCJaeA0Baiid.

CoaepanneM yueOHOrO IKCNEPHMEHTA SBJAAIOTCA: a) H3yYeHHE
ABACHHT, ocobeHHOCTell HX NPOTCKAHHA B ONPEACACHHBLIX YCJIOBHAX;
6) H3yueHHe NPHYNAHO-CACACTBEHHBIX CBA3EN MEXAY #BACHHAMH M
GYHKUHOHANDBHON 32BHCHMOCTH MY BEJHUHHAMI, XapaKkTCpH3IYIO-
ULMH ABJACHHS M CBoiicTBa Tesl (Hanpumep, 3aBHCHMOCTH TeMiepa-
TYPBl KHIIEHHST OT J2BJCHHA); B) H3Y4YCHHC M CPABHCHHC CBOICTB Be-
WECTBA B PasiHulbiX COCTOAHHAX (HAaNpHMEP, YNPYrocTH, NJiacTHY-
HOCTH) H CBOMCTB (PHIMUYSCKMX nojeil (Hanpymep, ABIIKCHHE Tea B
HoJie TArOTCHHA); T') HJOCTPAUHA 3aKOHOB, cOPMYJIHPOBAHHKMX Ha
OCHOBC “ONBLITOB WJH B PE3yJAbTaTe JIOTHYCCKHX YMO32aKJIIUYCHHH, ONH-
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paloHXCA HA OGINETeOPeTHYECKHE MOJOKCHHA HAH METOA HHAYKURH;
A) onpeaeleHHE KOHCTAHT (HanpHMep, SJAEKTPOMEXAHHUECKOro SKBil-
BajieHTa); €) H3yueHHe H HCNHITanHe npuGopos (manpumep, Henw-
TanMe SJAEKTPOMATHHTHOrO peie H ¢oropese, reHeparopa SJEKTpo-
MaruMTHBIX BOJH).

§ 5.2. CTPYKTYPA HEATENBHOCTMU
MO BLINCIHEHKIO CIbITOB

HayuHoMmy 3KCHepHMEHTY, Kak Npasjo, NPEAHICCTBYCT FHIOTE3a,
C NOMONIBI KOTOPOH ONpefeasercsd, YTO JMOJIKHO NPOH3ONTH NpH
OnpefeNIeHHbIX ACHCTBHAX, H HA 3TOH OCHORE MOACHHPYETCH COACp-
KaHne (xoa) skcmepuMeHTta M ero uean. Korna coaep:xaune axene-
pHMeHTa onpejencHo, paspabaruniBaerca cnocod  (Meronyxa) ero
ocyutecreienus. Hanpumep, skenepumentajabiomy lsyucfluio 3ani-
CHMOCTH MeXAY AaBieHHeM M OO0LCMOM JalHOIl Macchl ra3a npej-
IOCTBYET THIIOTE3a, COrAcHO KOTOPOHl AABJACiHE rasa JA0AJKHO yBe-
JHYUNBATBCA NPH yMenblueHun obbema rasa (uto caeiayer u3 Mode-
KYJIAPHO-KHHETHYECKON Teopuu rasa).

M3 BLICKa3alHOro Npeanosioieliiss BHITEKACT COMCPIKAHHC ONBITa:
H3MepeHHe AABJCHHA T3 NPH HIMCHEHHH ero o6bema, KoTopoe Tak-
Xe cTporo yuurniBaerci. Ha nocranoBky onmTa HaKJ1aARBaOTCAH
OrPAHHYEHHS, T. €. B HCM JIOJKHO OLIThL HCKJIOMERO BJINMANHE TeM-
nepatypm H Maccr raza. Oreiofia caeayer BHIBOA! OBLIT KYHKHO IO-
CTaBHTh TaK, 4ro0bl TeMIepaTypa H Macca rasa oCrasajliCh HOCTO-
suusiMi. Jlanpreiiwas 3anava saxkaovyaercs B pa3palorke METOAHKM
NOCTAHOBKH ONLITA, YA0BIAETBOPSIOWEH YKA3ZHHBIM YCJIOBHAM.

Bee 310, no cyuiecrsy, COCTaBASET APOCKTUPOBAHUE IKCNEPHMCH-
Ta, T. €. NepBuil 3Tan Ha NYTH K €ro ocyiecrsiennto. 3ajaya Bro-
pPOro 3Tana 3axJI0MaeTCs B CO3AAHNM MATEPHANLHO-TEXHHUECKHX yC-
JOBHIT, HEOOXOAHMBIX ISl HENOCPEACTBEHHOrO OCYIMECTBICHHs 3IKCene-
puMmenTa (npuGopel, ycTaHOBKH, nomeuienne H T. 4.). H roabko Te-
neph, nocie «HaJaaku» o6OPYAOBAHHA, MOMKET OBTL NOCTABJICH COO-
CTBCHHO C€aM 3IKCHEPHMEHT.

IKCnepHMENT BKAOYMAaeT HAG/IOACHHA, H3MEDeHHs W 3anHCh HX
peayibTaToB. Ho AaHHLIM 3TanoM SKCNEPHMEHT HE 3aBepIIACTC.
3asepuidouieli YacThi0 SKCIEPHMEHTA SBJIACTCH TCOPCTHUSCKHT ana-
JH3 M MaTeMarTHueckas oOpaborka pesyanrartos uaMmepennit. Koueu-
HYI0 UeJAb 3KCOCPHMEHTA NPeACTABIAIT BHIBOAM, KOTOphie (Hopmy-
JHPYIOTCA B pesyabTarte 3710l o0padoTKH.

PaccMmotpennsie saeMenTsl (3Tanm) HayyHOro IKCNepHMeHTa B
TON HJIH HHON mepe NPHCYTCTBYIOT B yuebnoM skcnepumenre. Yem
BHIle YPOBEHb CAMOCTOATENBHOCTH YUaLMHXCA, TEM TOJHEEe B HX 3KC-
NepHMEHTE MPeACTABJEHE BCE €ro 9Tanbl (3/CMeHTH).

Ha paccMOTpenHOro caeayer, 4to oOyuCHHE Y4allHXCs METORHKE
IKCIICPHMEHTA [0AKHO BKJIOHATh (DOPMHDOBaHHE YMEHHH BHINOIHATH
cJeaylonHe AeifcTBH::

1) camocrosiTensnoe GopMy/JAHPOBAHHE HEJAH ONbLITE;
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2) BLABACHAE YCIOBHIT, HEOOGXOAHMBIX /LIS MOCTANOBKH ONBITA;

3) NPOEKTHPOBAHHE IHKCMEPHMCHTA;

4) orGop HEOOXOAIMBIX NPHGOPOB H MAaTepHAJOB;

D) cOopKa 3KCHEPHMENTAJNLHON YCTAHOBKH H COZAaHHE Heodxo-
JHMBIX YCJOBHI AJ51 BHIOAHCHHS ONBTOB;

6) BLINOJHEHHE H3MEpeHMIl;

7) nposejenue HabAIOACHHIT;

8) duxcupopanne (KOAHPOBAlIE) Pe3yALTATOB H3MEPCHMIl H Ha-
GaoaeHHit;

9) maremarHueckast oO6padOTKA pPe3yALTATOB H3MepenHi;

10) anaaus pe3ysabratoB H (POPMYJHPOBKA BLIBOJOB.

§ 5.3. METOOMUKA DOPMHPOBAHMA
SKCMNEPUMEHTANEHBIX YMEHMA

OOfyuenuio MeTOAHKE SKCMEepPHMEHTAa JOJIKHO  NPCAILICCTBOBATHL
packpuiThHe ocoGeHHoCTEll ero cojepRanust u CrpyKryput. Pasysmeercs,
NOMIHOT@ 3TOrO PACKPHITHA Ha pasnuix sranax obywenus Gyuer pas-
JIHYHO.

Gopumiiposanite y yuainxes o000MEHHOrO YMEHHST CaMOCTOATE/ b
HO CTaBHThL ONKITL TaK Xe, Kak H yMeHua Halai0aaTh, MOMKET ObITh
oflecneueno nNPH YCJAOBHH COrIACOBAHHOMN, LeJeHaANpaBJIeHHOR ned-
TeABHOCTH yulTelelt pasiHuHmX npeameroB. Heobxoaumo dopmupo-
BaTbh Y YYCHHKOE YMeHMA BHINOJHATL OTAe/bHBE AefiCTBHS H onepa-
WEH, H3 KOTOPBLIX CJaraercsi IKCHEPHMEHT, H DACKPHBATH CTPYKTYPY
OKCTIEPHMEHTA KAK MCTOAZ HAYUHOro NO3HAHUM, POJb KaX oM ofe-
PauUHl B 3700 JCSATEJNLHOCTH.

HMcxons M3 aHaaH3a CTPYKTYPH HAYUYHOrO SKCHEpPHMCHTa, yua-
HHMCsl MOXKeT OBITh NPEAJIONKEH NJIAaH AeATeNbHOCTH 110 BHIIOAHEHHIO
yueOHOro IKcnepHMenTa B nponecce o6yueHHS.

lyaan AesTeNiLHOCTH MO BLINOJHEHUIO SKCHEDHMEeHTA

1. YsacHenne uean SKCnepHMenTa.

2. ®opMyaHPOBKa H OGOCHOBAHHE THIOTE3H, KOTOPYID MOMKHO
NOMIOKUTL B OCHOBY 3KCIEpHMElTa.

3. BuiscHenne veaoBmil, HeoOXOAMMBIX ISt AOCTHXKEHHS MOCTaB-
JIEHHON 1eJIH KCHepHMEeHTA.

4, [lnanuposanne IKCNEPHMEHTa, BKJIOHAIOULEr0 OTBeT HAa BO-

a) Kaxue HabmojenHs NPOBECTH;

6) Kaxkie BeJHYHHBI H3MEpPHTh;

B) NpHOOPHL ¥ MaTepHa/bl, HCOOXOAHMBE VIS NPOBEACHHS ONBTOB,

r) XoJ{ ONLITOB H MOCJAEAOBATENLHOCTH HX BHINOJNEHHA,

A) BuGOpP GOPMBI 3ANHCH PesyAbTATOB IKCHEPHMEHTA.

5. Or6op neobGxoxuMblX NpHGOPOB H MaTepHANOB.

6. C6op ycTanoBku, 9JICKTPHYCCKON LETH.

7. IlpoBeaenne onbita, cONpoBOXKAaeMOe HabMIOAEHUAMH, H3Mepe-
HHAMH H 3aNHCLI0 HX pe3yjabTaros.
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8. Martemariueckan o6paGoTka pe3yJbTaToB H3MepeHuit.

9. ARaJH3 pe3yJbTa10B 3KCNeprMenta, (QOPMYJIHPOBKA BHIBOAOB
(B caosecHoll, 3HaKOBOIl WM rpaduueckoil dopme).

UeMm noapobHee aHaJIMIHPYETCA 3Ta CTPYKTYPa ALATCIALHOCTH W
ocHOBaTebHee OTPaGaTHBAeTCH KadAai H3 Onepauui Ha navajibHOM
stane (GOpMHPOBAHHA OGOGINEHHBIX 3KCNEPHMEHTANLHLIX YMeHHit no
BHINOJHCHHIO ONBTOB, TeM OBICTpee YMeHNE cTanoBuTcA 0O00ILEHHBIM,
MHOTHE ONEpauiH BHNOJAHAIOTCS B CBCPHYTOM BHie M ydaunecs Oui-
CTpee OBJNAJEBAIOT YyMEeHHeM CaMOCTOATENLHO (0e3 MoApPOGHBIX HHCT-
pyKunit yuntesns) BunoJnATbH onbTul. [Ipn 97T0M 3HAUNTENLHO NOBH-
wIaercst PoJb IKCNEPHMEHTAa B YCBOGHHH YHallUMICH NONSTHA W 3a-
KOHOB,

3uaiug CTPYKTYPBl SKCNEPHMeENnTa M Me'l'().’lf”\'" (popmuposanus o0-
OBIIEHHBIX IKCNEPHMEHTAIbHBIX YMEHHIT NMO3BOAAT YUHTEAHM, Tpeno-
JAIOUIHM €CTECTBEHHOHAYUHBIE AHCUHIVIHNLL,  NepeiiTH OT MEeTOAHKH
O3HAKOMJAGHHS VUYAWMXCH €O CTPYKTYPOil oracaniofi aaGopaTopHoit
paboTE M COCTABJCHHA NJaHa AJf Hee K METOAUKE, KOTOpas npeay-
CMaTpHBAeT PACKPHITHE OOGUIHOCTH CTPYKTYPHI BCEX SKCNEpHMEHTalb-
HBIX pador.

Kak noxkassipaer onmt, HarGoJblUKe 3aTpyanenss Buisnsaer Gop-
MHPOBAHHE Y VHALLMXCH YMEHHil NpaBHIbHO GOPMYAHPOBATL LeJb
SKCHEPHMEHTA, BHABHTATh 1 000CHOBLBATL FHNOTE3Y, KOTOPYIO MOX-
HO NMOJOXNTHL B ero octiony. TlostoMy npn nposeiednn nepBeix aa-
GopaTopHBIX Palor NCCACAOBATENLCKOTO XApaKTepa YUHTCai0 HEeob-
xoaumo obpatnts ocoboe BHHMaHIE HAa OTPAGOTKY ITHX YMEHHIL.
B rpannunonnoii MerosiKke GOpMHPOBAHHT SKCHEPHMEHTAIbHBIX yMe-
Auil He npeanogaraeTcd GOPMHPOBaHHE Yy yHauuixca yMmenus ¢opmy-
AHpOBaTh W ofocHoBmBaTh runotesy. Oanako Ge3 MOKa3a 9TOr0 Bax-
neliliero CTPYKTYPHOTO 3JAEMEHTa HeBOIMOMKHO TNOJHOCTHIO PACKPHTHL
MeTOAH HAYUIlOrO MO3HAHHA, TAK KaK eCTeCTBeHHBIC HAYKH He MOryr
0GoiiTHCh (3 BRUIBHXEHHS PHIOTE3, MOTOMY 410 «(POpPMOIi pa3BHTH.
ECTECTBOZHAHMNS, MNOCKOJABKY OHO MBICJNUT, ABJSETCA 2unoreza»',

B npouecce H3yueHHs €CTECTBOHHOHAYUHBIX ANCUHOIHH, KaK npa-
BHJO, He MPOBOAHTCS cneuHaabHas pabora M0 O3HAKOMJCHHIO Yyua-
UHXCA C COJEpIKaHHeM NOHATHA <¢THOOTe3a», KOTOPOe BCTpevaercs
yuamumcs NpH HaydenuH (pH3MKH (Hanpumep, rumotesa Amnepa, ri-
noreza Maxkceesia, runoresa [laauka, runoresa [layan).

[MostoMy neo6xoanMO packpmTh nepen yuamumucs (8 IX xuac-
ce) caeayiounte sonpocei: 1) Yro nasuiBaior runoresoit? 2) Kaxoro
3navenne runovesm B nHayke? 3) B kaxkux cayuaax ynorpebasercs
Tepmuu «rrnoresa»? 4) Kakue tpefoBanus npeavasiasiorcs K ¢op-
MVJIHPOBKE THIOTe3H?

M3BecTHo, 4TO Pa3BuUTHE TIHOOTE3Bl, T. €. JIOTHYECKHT npouecc
BHBHIKEHHS, OGOCHOBAHHA M JOKazaTeabcTBa B (hopme cyxicieHdli »
YMO3aKJIOHCHHI, HAeT ABYMS NYyTAMH:

1) nytem JedyxkTusnO20 BBLIBCACHHSI €€ H3 H3BECTHHX TeEOpHi,
Hieil, NPHHUHIOB, 3aKOHOB H NpaBHJ;

' Mapke K, Qureasce @, Cou—2-¢ nsn—T. 20— C. 585,




2) nyteMm uUHGYKTUBHO20 MOCTPOCHHA THNOTE3H HA OCHOBE AHANH-
sa (paxkroB, ABJICHHI, H3BECTHHX M3 MKH3HEHHOrO ONHLTA, NOAyueH-
HLIX B pesysabraTe HaOJI0AeHHI WIH SKCNEpHMEHTA.

Pazeurue runoresst JACAYKTHBHHIM cnocoGoM, B CBOI ouepens,
MOXKET MATH JABYMs NYTSMH: a) nyTeM MnepeHoca MACHCTBHA OOLLHX
33dKOHOB H NPHHUMIOB B KOHKPETHYIO cHTyaunio; 6) nyreM anajorkii,
WHPOKO HCAOJL3YEMbIX B NpPOHECCe H3YYEHHA ABJCHHI H 3aKOHOB
NpHPOALL

Ilocranoska nepea yuallHMHCA BONPOCOB NHpOOGJAEMHONO Xapakte-
pa, HanpHUMep TaKHX, KaK 3aBHCAT NYTH, TPOXOJAHMBIE TEJOM 32
NOCVIEAOBATEbHbIE PABHBE NPOMEKYTKH BPEMCHI NPH PaBHOMEPHOM
JIBHMKCHHI 1 PAaBHOYCKOPEHHOM, HJIH KaK H3MCHHCTCR JaBjeHHe AaH-
HOM Maceht raza ¢ HaMeHerHeM ofbeMa npH NOCTOAHHON TeMpepary-
pe, noldyxriaaer yyalmuxces (GOpMyJaHposarTbh M 000CHOBLIBATH THAOTE-
3bl HA OCHOBE H3YHCHHLIX SIBJCHHMH, TEOPil H NpPOBEPATL HX NPH N1O-
MOIH SKCIICPHMEHTA.

YMmenne caMocTOATEAbHO (OPMYJAHPOBaTh H OGOCHOBHIBATH FHIO-
T3y OKA3SLIBACT MNOJOMKHTEJLHOE BJHAHHC Ha BLINCJAHEHHE CJAEAYIO-
WHX CTPYKTYPHBIX 3/JCMEHTOB SKCHEPHMCHTA: ONpejeneHHe yCJAOBHiH
MPOBC/CHIA ONLITA, CIO NPOEKTHPOBAHHE; aHA/NH3 Pe3yJbTaTOB ONbIIa
H GOpMYIHPOBKY BHBOAOB. D10 OOBACHAETCH NOrHYECKOll 3aBHCHMO-
CTbI0 H B32HMOOGYCJAOBACHHOCTBIO BCEX CTPYKTYPHBIX 3JIEMEHTOB 410~
0oro sxchnepuMenTa.

Xapaxktep o0OCHOBaHYS YYalHMHCS BLIABHTAGMBIX THNOTE3 MOXKET
OBITh pasiHYHBIM: KaYyecTBeHHBIM H KOJHYECTBEHHBIM, SMIHPHUYCCKHM
n reopernuecknM. [lpu sTom sMnupuyeckoe H TeoperHyeckoe odocHo-
BAHHE MOXMET OBITH OCYMICCTBACHO YHYAUHMHCA KAK HAa KayeCTBeHHOM
ypoBHe, TAK H € HCNOAb30BAHHCM MarteMaTHuyeckux pacueros. [ax
PA3BHTHA yMeHHsi NPOBOAHTL 00OCHOBAHHE THNOTE3 LIHPOKO HCHOAL-
3yl0T 3ajauk pasanuumx THnoB. Tak, HanpuMep, NPH NPOBEACHHH
nepeoit aaGoparophoii paGornt B IX kaacce B nponecce ycraHosie-
HH THIOTEIB Y4YaLlHECHs pewalor cJjeayoinylo zapauy: «Onpene-
JIMTh, K4K OTHOCATCH NYTH, NMPOXOAHMBLIC TEJOM 334 NOCJAEA0BATEb-
HLIC PARHBIC MPOMEXKYTKM BpPeMeHH NpPH PaBHOYCKOPEHHOM HBHiKe-
uui. [HavaasHas CKOpPOCTb Tesa paBHa HYJO?,

ITocsie nposenentss HECOXOAHMBIX  PacyeroB M KOJJCKTHBHOIO
oOCYXKACHHA HX Pe3yAbTaToB yuamuecs (GOopMYJAHPYIOT THOoTesy: mny-
TH, NPOXOAHMLIC TENOM 32 IHOCAEAOBATEAbHbLIC papnble NPOMEXKYTKH
BpCMeHH NPH PaBHOYCKOPEHHOM ABHIKCHHHN, OTHOCATCS KakK mocief-
BaTe/bHbIH PsAA HEUETHBIX HHCE], T. €.

Lisla:lz=1:3:5,

TMosicusiior yuamuMes, YTO JaHuasi FHIOOTE3a HYMKAACTCA B IKCie-
PHMEHTANLHOM TNOATBCPIACHHH, AJn UCTO 1eo6X0/1HM0 ONpeAtinTb
YCAOBHE NpOBEACHHA IKCNEPHMCHTA.

Odpaluaeu BHHMAHHE HHTATENd HA TO, YTO MHOIHC YyHauiHecs,
BBITOJHAIOUIHE ONLITH 110 TpaﬂllllHOllHOﬁ METO/HKE, HC OCO3HAIOT BCEil
BaXXHOCTH YCTAHOBJACHEA H cobJiotenis yC.“lOBHl"I HX NpOTCKaHHHA, 4TO
NPHBOJAHT K HCKAZCHHBIM pesy/bTaTam. 310 aBAfeICs CACACTBHEM
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TOrO, HTO YUHTEMAs CCTECTBCHHOHAYYHLIX AHCUHIINH He o0pamanr
AOIKHONO BHUMAHHA Ha (POPMHPOBaHHE YMCHHA CaMOCTOSTE/NbHO
onpeaessTh M CcoOMI0AATL YCJAOBHA NPOBEJICHHS HSKCMEPHMEHTA.

Mexay Tem pabory mno uejenanpasjeHioMy (pOpMHDOBAHHIO ITOrO
yMeHHs yunteadb (Gu3HKH MoxeT Hawats B VII knacce npu npomene-
HHH NEpBHIX ONBITOB, NEbI0 KOTOPHIX ABJAACTCA H3YyYeHHE CBA3H MERK-
ny asaenuamy. B npouecce KOJJEKTHBHOrO oOCYXAeHHA NJaHa npo-
BC/CHHA 3THX ONLITOB BHIACHAETCH, MEXAY KAKHMHE BEJHYHHIMH
H3YUCHHC CBA3H HMEET BaKHOe 3HAuEHHE, KakHe (aktopul mpH 3ToM
secyuiecTBennbl.,  Packpuisaercss HEBO3MOMKHOCTb  OAHOBPEMEHHOUO
H3YYEHHA 3ABHCHMOCTH AAHHON BeJHYHHB OT HECKOJLKHX, HAnpHMep
NaBJEeHHA JKHAKOCTH Ha JHO COCYJAA OT BHICOTH C€TOA0A MKHAKOCTH W
ee naornocTi. Jenaercs BHIBOA O HCOOXOAHMOCTH pacHJeHEHHA HC-
CJAE/0BAHHs HA HECKOJIbKO 3TAnoB.

[pu ¢opmnposanun paccmatpuBaemoro ymenna B IX xaacce
HYIKIO HANPABHTH RCATEIBLHOCTH YYAUIHXCS Ha CaMOCTOATENbHOE
ofpeeieHte YCAOBHI ONKTA, NOKa3aTh, YTO YaCTO 3TH YCJAOBHS YyiKe
€33J0KEHL» B WUEJAN SKCTePHMEHTa M B TEOPeTHUECKOM 000CHOBAHHHM
runoressl, Tak, HanpuMep, NPH KOJJEKTHBHOM OOCYMICHHH CTPYKIY-
put aabGopatopuoil paboTH MO ONpPEeJeHHIO YCKOPCHHA Teaa H CooT-
qouenns NyTel yualuecs yeranapiuBAOT, YTO SKCNEPHMEHT AOVIKEH
npoTeKaTh NPH CACAYIOUNX yeaopusax: 1) nHavaabhas CKOPOCTb Tena
AOJKHA OBITH paBita HyAio; 2) €ro VCKOpeHHe AOMKIO ObITh 1010
SUHBM 1O Beanuitne (970 00CencunBacTes, HANPHMED, OAHIAKOBHIM
HAKAOHOM Keq00a, 110 KOTOPOMY CKaTHBACTCH wapuk); 3) nocaeao-
BATCABLILIC NPOMC/KYTKH BPeMEHl A0KNB ObITh PaBHBEL MexAY coGOR.

Yenewnoe BHINONHEHHE CJ/EAYIONIEro CTPYKTYPHOro 3JeMeHnTta Aaiw-
6Oro SKCNEpHMEHTA — NPOCKTUPOBARUA — OBYCNOBACHO TE€M, HACKO/b-
KO ry6OKO YHamHecs OCO3HANH Ue/b IKCNEPHMEHTa, ero runoresy
u ycaosus mnporekauns. Ownu onpepensior AeficTBHi, H3 KOTOPHX
CKJAAABBACTCA NPOECKTHpOBaHNe: a) Kakhe nabmoacHus HeOOGXOAHMO
NpOBCCTH B XOAC ONGITOB;, 0) KakHe BEAHUHHB HYMHO H3MEpPHTh;
B) Kakue NPHOOPH H MaTepHaJaB OyAyT HYMXKHB JU1d NPOBCACHHA H3-
mepennii B cOGOPKN VCT4HOBKH MAH SJCKTPHYECKON ueni; ) Kaxowa
NOC/Ie0BATEALHOCTh BHIOJHCHHA ONBITOB; ) KakoBa nanbosee pa-
nuonasbnas QopMa 3anucH HHOGOPMAUHK, TMOJYYaeMOH B mpouecce
BenOsHeRIA SKcenepuMenTa. M TOALKO mocsie BHINOJHEHHS Mepeduc-
JEHHBX CTPYKTYPHBIX 3JCMEHTOB NPOM3BOAAT OTOOP HCOGXOMAHMBIX
nprOOPOB W MaTepHaoB, cGOPKY YCTAHOBKH NIl 3JEKTPHUCCKON ue-
M, APOBOAAT B 32NJAHHDOBANHON  NOCACAOBATEALHOCTH HEOOXOAH-
Mbie HaGaIoeHHs 1 H3MepeHus, HX 3alich, MaTeMaTHUeCKYyio o0pa-
GOTKY pesyabTaros 3KchepuMenta u anaaus. B xouue paGorw Aena-
eTCst BBBOA O TOM, MOCTHIVIH WJH HET MOCTABACHHON UM, MOATBEpP-
Juliach JiH NPH 9TOM FHAOTE34.

BoisiBAeHHB  COCTAB  CTPYKTYPHBIX S/JEMEHTOB SKCNEpHMEHTa
sanucLBaeTes yvyawmnmuca B paloueil TeTpaau, a anaJOrHyHbli naad
BLineuiHBaerca B KaGuHere (U3HKH '

V Kenateausuo HMerh TaKHe NJAans B B Kadumere XumitH,
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INpu ewnosnenny pabor HcCJAeA0BATEABCKOIO Xapaxkrtepa, npeay-*
CMOTPEHHLIX nporpaMmoi, yuaumuecs o07pabaThiB2IOT BeChb COCTaB
CTPYKTYPHBIX 9/eMeHTOB, y6exaasch 8 HEOOXOAMMOCTH HX BHIOOJHE-
HHSl B BhIABJAEHHON nocaenosareasHoctH. Ilpn srom uM npejocras-
ngercs Bce GoAbUIAR CAMOCTOATENLHOCTH, KOTOPYW OHH MOTYT npo-
ABHTb NMPH BHINOJHEHHH CJEAYIOMHX PpoHTaALUbIX NabopaToOpHHIX pa-
6ot: «HM3mepenne xecTkocTr npyxcunn», «Mamepenue xosdduanenta
TPEHHSI CKONBXKCHHA®.

Pacemorpum Goaee noapobuo JnaGoparopuyio patory «HMaynenne
IBHIKEHHs TeJa, OpOIEHHOrO ropH30HTAJALHO», KOTOpPAs NPOBOAHTCS
NpPH H3YUEHHH ABUIKCHHS TCJAa NOA ACHCTBHEM CHJILI TSXKECTH. Yya-
HIHECH YCTaHaBJIMBHIOT, 4TO MACCHBHOE TeNo (CTaJbHOM MJAH CBHWLO-
BhIll WapHk), OGpolwlcnnoe ropH3oHTANLHRO, JBILKETCH ¢ YCKOpedHeM
CBOOOIHOrO NafeHNs, TaK KAK Ha TeNO JCHCTBYET TOALKO CHJIA TAMXKe-
CTH (CHAAMH CONPOTHBIEHHS BO3AYXAa MOXHO npeneGpeus). [Npr srom
TEJO OAHOBPEMCHIIO NajfaeT BHH3 H yAajgercs or mecta Gpocanss.
Ero aBuien#e MOXKHO ONHCATh YpaBHEHHSMH

2
=0, gt. (2)

Dopmysupyercs ienb: HCCACAOBATL, KAK HIMCHAIOTCA CO Bpewme-
HeM KOOPAHRATH! Tela X H Y, a TAK/KE OPOSKIHH CKOPOCTH s H Uy

Hanee yyammuecs BHABHIEIOT B 0060CHOBHIBAIOT CAGAYIOUWYIO THNO-
TE3Y: KOOPAMHATA TeNda X YBEAHUNBAGTCA CO BPEMEHCM NPAMO GPO-
NOPUHOHAJIBHO, 2 NPOCKUNA CKOPOCTH Uy CO BPEMEHEM HE H3MCHAET-
cfl, TaK KaK B FOPHIOHTANLHOM HANPABJCHHH Hi TEJ0 NHKAKHE CHIMW
HE AEACTBYIOT; KOOPABHATA ¥ W NPOCKILHA CKOPOCTH Uy HIMEHHIOTCH
CO BPEMEHEM KaK NPH PABHOYCKOPEHHOM JBHKEHHH, Tak KaK B Bep-
THKaJLHOM Hanupasjendn peiicrsyer cuna rgxectn. O6GocHOBaHHE rH-
NOTe3L JaHO HA OCHOBAHHH MNEpBOro W BTOpOre 3axkox€oB Helotona.
Ona nmeer n Maremariueckoe noarsepykaense. [Tpn npoeunposannn
BEKTOPHLIX BeJanuith, Bxoasuinx 8 Gopmyant (1) r (2), na Koopau-
natasle ock OX u OY (ocb OY manpasicna BHH3) yuaumuecs noay-
4aT GOPMYAH, NOATEEPMAAIOUIHE BHILWCCKa3alHoe:

Uy =0o=consl, (3) vy=gl, (5)
x=0yf, (4) y=£. (6)

Hance BHACHAIOT YCJAOBHA NPOBEACHUs IKCNCPHMENTA, BHTEKAIOMIHE
H3 He/H M THNOTE3bl, & 3aTCM OCYNIECTBASIOT NPOEKTHPOBAHHE SKCNe-
pHMeHnTa.

B npouecce skcnepHMenTa ycranasinpaerca, 4To BA0AL OCH OX
npoekuHs Teaa (WapHKa) 33 papBnbie NPOMEXKYTKH BPEMEHH «npo-
XOAHT» OJAWHAKOBHIE OTPE3KH, T. €. OX ==X\ Xp=Xo¥s W T. JL, 4 BAOJY
oct OY oHa NPOXOAHT OTPe3KH Oy, §iYs, YsYs W T. A., KOTOPHE OT-
HOCATCA KaK NOCJACNOBATEeNbNbI PRl HEMETHBIX HHCEd, T. €.

oy ity Ysls: ... =1:3:5: .., .,
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Orciona cneayer BHBOA 0 10N,
YTO SKCNEPHMCHTANBHO  MOATBEpIH-
Jack CHIOTE3a O 3aKOHOMEPHOCTHX
ABHIKEHHs TenAa, OPOINEHHOTO ropH-
30HTANbHO.

Heol6XoauMo OTMETHTb, 4TO B
npoiecce BHIMOJAHEHHN SKCNepHMes- .
TaabHEX pabor, a4 TakKe npd pe- , > ., Kepnyc
WEeHHH 3aAa¥ 1an0 wHpe HCNoJAb3o-

BATH MHKPOKANLKYJAATOPH, KOTOpbiE Pue. 15.
3HAYHTENBHO COKPAUlAKT BpeMa Ha

Maremarnueckyw ofpalborky pesyabraros. Hauboaee nepcnexrHsuwi-
MH OpH BLINOJHEHHH SKCIEPHMEHTa ABAAIOTCH MUKPOKaJbKYAA10-
put Tuna «daexiponnka MK-64», nmeouine Bxoan AJs perncTpauHu
M3MepseMbIX BeaHuHH (CHJB TOKA, HanpsKeHua # T. 1.). B kayecrse
npuMepa paceMoTpuM npumenenne «daekrponnks MK-64» B sxcne-
pHMENTE MO Onpefe/]eHHI0 CONpOTHBJACHHA pesncropoB. Ha pucya-
ke 15 npusenena npocrefilias cxema BXOJAHOTO yCTpPOHCTBA I H3-
MEpeHHs CONPOTHBJACHHS Uenell ¢ NOMOWbBIO MHKPOKAJLKYJIsiTOPA.

Sanavyeil sxcnepusmedTa  Moxer ObITh NPEAJOXKEHO OnNpelsiHTs
anaveing  ConpoTHnJACHHg HCCKOJLKHX pPe3HCTOpOB B Opeaeyax or
1 no 100 Om. 3uauenne Ryy noNHO GhiTh B3SATO B ITHX Ke mpe-
neJiax.

Ilas nojacuera BEJHYHHL Ry B NPOrPAMMHYIO NAMATb MHKPOKAJb-
KyJsitopa HeoOX04HMO BBECTH nporpaMmy Butuucjaeuufi no dgopmyae

(29
Ry s <2225
Uy=U,

Eciii Rar 3anectit B 4erseprhiil perncrp naMmari, 10 Nporpamsa
OYyLET HMETb BHA:

Anpec Komanna Koa Anpec Komanga Koa
01 F2 22 14 < s 16
02 1B 06 15 + 36
03 3 34 20 1B 06
04 - 86 21 BI1 66
05 1B 06 22 1 14
10 F4 42 23 0 04
11 -+ 36 24 > 16
12 tB 06 25 c/1 78
13 F3 32

[locie BBeaenus npPOrpamMMbl  3aHOCHTCA KOA SKCTMepHMEHTa
21000000. Ha undpoBoM HHAMKATOPE MHKDPOKAJBKYJAATOPa GyAer Bul-
CBEYHBATHCA YHCJO — 3HAvYeHHE Ry B enHHHUAX Ryr.

[MpeanaraemMyio cxemy H MeTOAHKY palOTH C BHEMIHHM YyCTpOHCT-
BOM MOMHO HCMOJIB30BATh B AJNA H3YUeHHs 3aBHCHMOCTeH NpOBOAH-
MOCTH METaJUIOB H NOJYNPOBOAHHKOB OT TeMmepatypul. Yuamiumcs
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MOryT OblTh PO3Aanbl PasAHYHBIC THAK PE3HCTOPOB M TEPMECTOPOB.
OHHM AOJKHB H3VUHTH STY 2aBHCHMOCTb H NOCTPOHTL COOTBETCTBYIO-
wHe rpapHg.

§ 5.4. OCHOBHBIE 2TAlMbI ®OPMHPOBAHMSA
DHCNEPUMEHTASbHLIX YMEHWA

Jas obecnevenss NpeeMcTBeHHOCTH B (GOPMHPOBAHHHE Y yHalHXCA
YMEeHHsl CAMOCTOATENbHO BHINOJAHATH ONLITE HEOGXOAHMMO KaMmaoMmy
YUHTEMO YETKO NPeACTaBAATh OCHOBILIC 3TANL, YePE3 KOTOphe apo-
XOAHT npouecc GOPMHPOBAHNA IHTOTO yMENHs, 4 TaxikKe BKIaj pa3-
JHUHBIX NPEAMCTOB B CTAHOBJICHHE H Pa3BUTHE AANHOTO YMEHH: na
KaXKAOM M3 9TanoB PasBHTHA. DTH 3Tanul H POJib PasjJHUYHBIX Npej-
MCcTOB B (DOPMHPOBAHHH SKCNEPHMEHTAJLHHIX YMeinli B Kuure onpe-
JleJieHB Ha OCHOBE aHAJAH3d HuHE JeACTBYIOUIHX WIKOJALHLIX Hpo-
rpamM. Beigeaserca naTh OCHOBHBIX 3Tanos, cojepXanue W 3aaaud
KOTOPHIX TIpejCTaB/elbl HIKe.

Ha nepsom stane (I—V kaaccel — ypoku MaTeMaTHKH H NpPHpO-
noseaenns; VI— Gionorun) sapepluaercs nepsoHauaJbLHOE 03HAKOM-
JICHHE YUAULHXCH C OTACABHLIMH  SJEMEHTAMH  SKCNEPHMEHTATbHON
ACATEJLNOCTH ® oTpaloTKa yMenuit NPOBOAHTL MpOCTeHUIME HaMepc-
HHA H HaGa01eHHA.

B VII—VIII knaccax packpbiBaeTcsl CTPYKTypa AEATENLHOCTH 10
BLIDOJHCHHIO SKCNEPHMCHTa Ha NPHMEPAX 3JeMeHTapHBIX OnLITOB H
aaGopaTopHbix paGoT, NPOBOAMMBIX Ha OCHOBE KOJMIEKTHBHOrO 0O
cymnemm nJaasa HxX BbiloJdiueHnus., npll 9TOM BLIABASIOTCH ofmue
CTPYKTYPHBIC 5]CMEHTH NCATEALNOCTH s BCEX ONLITOB W A2€TCH
naan 37Tofl AeATEJBLHOCTH B COKPAalUCHHOM BHAE:

1. Coopmyanposarh (YACHHTB) UeIb ONHTA.

2. BuigBHTh, 4TO Hal0 HadJAIOAATh M H3MEPATH.

3. Ipoaymats xoa paGoth (naam ee BHINOJHEHH:).

4. BuINOJAHHTL ONLIT B COOTBETCTBHH ¢ HaMEYEUHLIM  NMAdHOM
(Bxa09as HAGJIIOACHHA H HIMCPEHHHA).

5. TpoussecTH BHIMHCJCHHS H AHAJIH3 MOJYYCHHBIX DPE3YJbTATOB.

6. ChopmyaHpoOBaTh BLIBOAL H3 ONHITA.

Ha nassoM 3Tane Ba)XHO JaTh NepBoHayaabHOe NOHATHE 00 3KC-
nepuMeHte KaKk MeToje HaydHoro nosnauus. HeoGxommmo osxaxo-
MHTh YUAUIUXCA C PAasAHYHBIMK crnocofaMmu  3anucell  H3MeperMi
(ctonbuom, B CTPOKY, B Talanuy), ¢ NpAMEM H KOCBEHHBIM MeTOAd-
mu namepennii seanuun. B VIII kiacce B npouecce BHNONHERHA ONbi-
10B HEoOX0AHMO 0OpaTHTh GOJbUIOE BHHManHe na OTpaboTKy H3Me-
pHTEAbHLIX yMennit B Ha o6paloTKY pe3yJLTATOB RO HABLIKA, d Tak-
we na pwbop o0opyAoBanust # YyCJAOBHT NpoBeienus onuTa.

[Tepeuctb HaCTHBIX yMeHHH, KOTOPWMH IOJIKHBI OBJIAJETh y4ua-
HHecs Ha BTOPOM 3Tane, npiBeieH Huie,

B VII kaacce yuauipecs JAOMMHE YMETh M0Jb30BATHCA MEH3Yp-
KOM, Becami, AHHaMOMETpOM, OGapomeTpoy, (OPMYJHPOBATH UeNb
onmTa, NPOBOAHTL H (PHKCHPOBATH Pe3yibTaTil HabMioleHHTl, H3Me-
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pennit, BhiyncacHuil, Aenate sBhisoan; 8 VIII kaacce moabsosarhes
KaJOPHMETPOM, aMIECPMETPOM, pEOCTATOM, BOJABTMETPOM, JIHH3OH,
(GOpMYyAHPOBATH le/ib ONBITA, ONPEALIATH YCJIOBHA ero NPOTEKAHHWA,
co0HpaTh 9/JEKTPHUECKHE HENH W npocTeiiliie yCTaHOBKH, NPOBOAHIL
fabaiotenin, HAMEPEHHST W BHUHCAeHHA, (PUKCHPOBATL HX pesyJ/bra-
T, (GOpMYANPOBaTh BLIBOALL

Ha gannosm srane yvyamuecs OCO3HAIOT #HEOOXOAHMOCTh OBJaje-
HIL 9KCIEPHMEHTOM KaK BHIAOM ACATENBHOCTH ANA YCMCWHOIO M3y e
HHSI NPEAMETOB CCTeCTBCHHOrO WHKJAA W Pa3BHTHA TBOPYECKHX Cno-
cobnocteil, sanakoMsiTes ¢ oOurelt CTPYKTYPOH Y4eGHOro IKCnepHMeH-
T4, COCTaB/siiOT NpocTeifiunfi Naan aJArOpHTMHYECKOIe XapaxTepa H
MCNONB3YIOT ero NPH MOArOTOBKE M BHIMOAHEHHH ONLITOB B Jadopa-
TOPHBIX paloT.

Ha tperbem 9tane (OPMHPOBAHHA ISKCOCPHMENTANLHBLIX YyMeHHH
(IX k7acc) NPOHCXOAMT O3HAKOMJEHHE Y9aUIHXCA CO CTPYKTYPOil
HAYYHOrO SKCNepHMeHTa H BHpaboTka 0006IEHHOr0 nAaHa AedTelb-
HOCTH MpH BHINOJHEHWH Y4YeSHOTO SKCnepHMenTa. 3jech HeoOXOIHMMO
06paTHTh BHHMAHHE Ha onpejlejense norpeunocreii usmepennit [12].

Ha nansoMm stane yuamiuecs AOJIKHE YMETh NOJL30BATLCs UITAH-
FCHILHPKYACM, MHKPOMETPOM, CHETYHKOM OOOpOTOR, CeKYHAOMEpOM;
POpMYJNPOBATEL 1edb  IRCMEPHMENTA, BBUIBHTaTH B OGOCHOBHIBATH
rHNOTE3Y, KOTOPYIO MOXKIO NOJOKHTL B €ro OCHOBY; ONpejetars yc-
JOBHSL NPOTCKAaNH ONMTOB, NeAath Heobxoammuie nabmoaenus, W3-
MOPCHHS, 32MICH PE3YAbTATON IKCHCPHUMENTa; NPOBOANTL OTGOpP npH-
Gopos, Matepnajon i c60OpKY yCTAHOBOK; NPOBOAHTL ONLITH B 3ailjia-
HHPOBAHHOI 10CICA0BATEIBHOCTH, MaTemaTuueckyio o06paboTKy pe-
3yJbTATOB 3KCICPHMCHT2 C OnpeaeieHHes alCOMOTHON M OTHOCH-
Tenboil OWHOOK, POPMYJIHPOBATL BLIBOJKL.

Takum oOpa3oM, Ha TpeTbeM Stane y yuamuxca QopMmipylorcs
BCe ONepaidy, BXOAAIMIHE B COCTAB ACATCJBHOCTH N0 NPOBEACHHIO
IRCNEPHMEHTH, 32 HCKIIOYeHHeM (OPMYAHPOBKH UCAH H THIOOTE3bL.
JlenTeAbHOCTD YYAULHXCS MPH 9TOM B 3IHAYHTENLHON CTENeHH HOCHT
HCCAEA0BATeABCKHIT XapaKTep.

Ha uerseprom srane dQopmupoBaHHs o6o0uLICHHBIX 9KCnNepuMen-
TasbHLX yMmenuit (B X knacce) npoBOAMTCH AajbHefiutas ACTaNH3a-
UMS NJAaHa JAeATeJbHOCTH Y4allMXcs NpH NPOBEAGHHH 3KCNEpHMEHTa,
B KOTOPOM BBIAGNAIOTCA KPYynHbe GAOKH H CTPYKTYPA KaxkK1oro 3
unx. B pesy/ibrare BOZHHKAET puiBepHYTHIH NJaH:

1. Ocosnanue W Teopernueckoe cHoCHOBAauMe uidupaemoro Bapu-
aAHTA IKCNEPHMEHTA:

a) YACHHTH UEJb IKCNePHMEHTY;

6) chopmyanposats ¥ 060CHOBATbH CHIOTE3Y, KOTOPYIO MOXHO
NOJOXKHTL B OCHOBY 3KcnepuMenTa (YKasaTh, HAa OCHOBE KakKoft Teo-
pHH HJH 32KOHA).

2. MpoekTHPORAHHE HKCNEPHMEHTA:

a) onpeieJaHTH YC/IOBHs, HeobXOnHMBiE AJA MPOBEAEHHR ONKTa
(nposepky runoress);

6) mameruts HabumoAcHHA, KOTOpBle HEOOXOMHMMO NpoOBECTi;

B) ONpeaennTh H3MepaeMmble BeJHUHHDB
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r) HavMeTHTb NPHOOPH H MaTepHaIbl A SKCHepHMeuTa;

n) BwOpaTh MOCJAEAOBATENbHOCTH BHIMOJHEHHA ONLITOB;

e) BuOpaTh (OPMY BanicH pPesyasTaTOB SKCNEpHMEHTA.

3. MojroToBKa MartepuaabHoit 6asml, co3janse ycaoswil aas npo-
BEEHHS DKCTEePHMEHTa:

a) orobpath HeoOXOMHMbIE NPHOOPH H MaTePHAJbI;

6) cobpaTh YCTaHOBKY, 9JCKTPHYECKYIO Lenb;

B) cO34aTh HEOOXOAMMBIE YCJAOBHA A NPOBEACHHA  IKCHEpH-
MEHTA.

4. OcyuiecTsiaenne cOGCTBEHHO IKCNEPHMEHTA:

a) OCYNIECTBHTh HaG/IOJACHNS H H3MEpeHHs B 3anjlaHHPOBaHHON
Noc/1eA0BATEILHOCTH;

6) sanicaTb pe3yJabTaThl 3KCMEPHMEHTa.

5. OcyuiecTsieHHe MATEeMaTHYECKOH 0OpabOTKM pe3yabTatos H3-
MepeHns:

a) BbLIYHCJIHTD HCKOMBIE BeJIHUHHDI

6) BHUHCAHTH NOTPEUIHOCTH H 3anicarh Pe3yJbTaTsl BHYHCACHHN
¢ yKasaHueMm norpemtocreii naMepesuit.

6. OcmpicaciKe Pe3yabTaToOB SKCNePHMEHTA:

a) NpoaHaJH3HPOBATH Pe3yabTaThl ISKCIEPHMEHTA;

6) chopMyJIHPOBATh BHIBOAB B CJIOBECHOH, 3HAKOBOW W rpaguye-
cKoit (opme.

Ha uerBepToM 9Tane yuvyaulHecs JIO/OKHBL YMeTb M0Jb30BaThCH
WITAHPEHLHPKYJIEM, CEKYHAOMEPOM, TeXHHUeCKHMH Becamu, Gapomer-
POM, TEPMOMETPOM, MeTa/IHuecKHM OGapoMeTpoM, NCHXPOMETpPO,
aMIepPMETPOM, BOJIBTMETPOM, OMMETPOM; OOpalaThes C BHIPAMHTE-
JeM 9JEKTPHYECKOr0 TOK3, PCOXOPAOM; BHINOJHATL BeCh SKCNEPHMEHT
CaMOCTOfATEIbHO.

Ha sakaoynrensHom (nstom) srane (GopMupoBanus oGobuieHIibIX
9KCNEePHMCHTAAbHBX YMEHHA NPOHCXOAHT COBEPIICHCTBOBAHHE MJ1aHA
SKCMEPHMEHTANLHON AeATCALHOCTH, BLNOJAHEHHE ONBITOR NPOBOAHTCH
N0 COKpAalEeHHOMY njany:

I. Ocosnanne neas u Teoperiyeckoe obocHoBanHe H3GHpaemMoro
BapHaHTa IKCnepHMeHra.

II. TTpoekTHpoBaune 3KCICPHMENTE.

I11. MoaroToBKka maTepHaJbHONl 6a3bl M YCJIOBHA AJMA NPOBEACHHA
9KCNepHMEeHTA.

IV. Ocyuecrsienne 3KcnepHMeHTa.

V. Maremartnueckas o6paboTKa pesyJbTaToB 3IKCNEPHMEHTa.

VI. OcMbicaiBatiie pesyabTaToB SKcnepumenrta. PopMmyJHpoBKa
BLIBOJIOB.

B XI kaacce yuwauuecs AOJIXKHB YMETh HCHOJ/ib30BaTh B Jabopa-
TOPHBIX YCAOBHAX HACOBOHl MeXaHH3M, JaMNOBHI reHeparop, resepa-
TOp MEPEeMEeHHOrO TOKa, TPaHcpOpMaTop, NPOCTEiiuiHil paanONpHEM-
HHK, MHKpockon, ¢orosiement, cuerunk Tlefirepa; paGorath ¢ MHK-
POCKONOM, #MACPMETPOM, BOJLTMETPOM, aBOMETPOM B UeNAX mepe-
MEHHOrO TOK4; BHIIOJHATH BeCh IKCNEPHMEHT CaMOCTORTENbLHO.
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§ 5.5. ONbiTel ¥ HAEBNMIOGEHMUS
B ACMAWHKMX 3AOAHMAX NO OM3IMUKE

Buinoapenye yuamumucs onsiToB H #abaloneniii B AOMaWIHHX yc-
NOBHAX #BASCTCH BAXHBLIM JAONOJNHEHHEM KO BCEM BHAAM IKCHCPHMEH-
TAAbUBIX M NPAKTHYECKHX paboT, NPOBOAHMMBIX HMII B WKOJAbHLIX Ka-
GuneTax, MacTepCKHX, Ha ONBLITHBIX YUSCTKAX R B NPOH3BOACTBEHHHIX
YCAOBHAX.

OcoGoe 3HaueHHE AOMAIHNC ONKTH H HAOGMIOAEHNA HMEOT AAf
PAa3BHTHA MNO3HABATEILHEOrO HHTEPECAa H TBODHECKHX CcnocolOHOCTER
WKOJALHHKOB, 115 GOPMHUPOBAHNS Y HUX SKCIEPHMEHTATbHHX YMeHHi
H HAaBLIKOB.

B coperckoit wKoMe NEpBHMH CTAAH BHEAPATH AOMAlIHHE OMbIrH
M HAGMIOACHHS H3BECTHHE (H3MKN-METOARCTHI Il. A. 3uaMenckai #
C. ®. llokposckuii. B 1945 r. C. ®. llokposcknii paspaboran no-
MauIHHE 3a42HHM MO TPOBELCHHIO ONBITOB H HaGAIONCHHH, KOTOpHE
Ouian onyGankoBans B Kuure «HabsonenHe i1 9KCNEpHMEHT 8 10-
MalUHUX 3afaklisx no ¢u3uKke». Benoaieine AOMaliHHN ONBITOR #
nadaiofeHunit urpaer ocol0eHHO BaXKHYIO POJb B NOAPOCTKOBOM BO3-
pacre, TaK KaK B 9TOT NCPHOJA NEPECTPaHBacTCs Xapakrep yyeGnod
AestenbHocTH WwKoAbKRA. [ToapocTa ViKe He Bceria yAOBJAErsnpgar
TO, MTO OTBET Ia €ro BONPOC ecTh B yuebiuke. Y Hero nogzasercs
NOTPEGHOCTL NOJYUHTL ITOT OTBET H3 MHINEUHOrO ONLITA, HadMOAC-
HHIT 32 OKPYIKAIODICH MCHCTBHTCALIOCTBIO, H3 PEAYIALTATOR COGCTHEN-
HBIX 3RCnepiMenTon

Bmecte ¢ Tem wKoabHB! Kype (u3NKn GOraT ONHCAHHEM Onul-
TOB, KOTOpHE NPHBOAATCH AHOO Kak (OATBEP#IEHHE HAYYLLIX nped-
nNoJ0KeHRH, Jaubo, Haobopor, TPedYWT TeopeTHueckoro ofocHo-
Baups. B yueOunKax (PH3HKH MOXKHO HYacTO BCTPETHTh HEHOCpPeacT-
BeHoe ofpallesne K KH3HCHHOMY OABITY  VHALLHXCH, K  €ro
HaGAoACHHAM,

Takum oGpasom, ¢ ORHON CTOPOHB, BO3pacT MOApPOcTKa Tpedyer
HOBBIX AYTeHl NOJYYEHHH 3HAHRI, a c APYron —— Kypc (pisHkn pacnona-
raer GOJLUIMMH BO3MOXKHOCTSIMH YAOBJETBOPHTD H PA3BHTH ITOT HH-
Tepec. M3pecTHo, MTO CO3HATEALHO-TIOJOXKHTEABHOE OTHOUIeHHEe Y4a-
HIHXCA K YHCHMIO BOZHHK2CT TOrja, KOTAA YyueHHe YAOBAETBOPSET HX
nozHaBaTeabHble NOTpeGHOCTH, Giaroaaps ueMy 3Hanus npuobpera-
10T AJ8 HHX ONpeAefenHulil CMBICH Kak HeoOXOAHMOe H Ba)KHOe yc-
JIOBHE TMOATOTOBKN K GYAYHICH CAMOCTONTEILHON MKUSHU.

Onwr TBOpYecKH pafiorTamux yunreneli (QHINKH, CHeHHalbHHe
HCCACAOBAHHSA MOKA3WBAIOT, HTO JOMalllHe OnbTH H Hadlosenud,
NPCBOAHMEIE YUALHMHCSH:

1) naloT BO3MOMHOCTL PaCillNpliTh 00JACTh CBA3H TEOPHH C (1paK-
THKOIE,

2) pasBHBAIOT HHTepeC K (HINKE H TEXHHKE; ‘

3) POMKAAT TBOPHECKYIO MLC/h H PASBHBAIOT CNOCOGHOCTL K H30-
OpeTaTenibeTBy,

4) NpHYYalOT YYAULHXCA K CAMOCTOATENbHON HCCAe10DaTENbCKOM
pabore;
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5) BoipabaTeiBalOT y HHX HaOMOAATE/NBHOCTh, BHHMaHHe, HACTOM-
YHBOCTH H AKKypPaTHOCTH;

G) ZONONHAIOT AEMOHCTPAIHOHHBIN IKCHEPHMEHT YUHTeNA K KJacc-
Helc JjsaGopatopuble PaGoTH TEM MaTePHAJIOM, KOTOPHIH He MOKel
O6LTh NoJyYeH B KJjacce;

7) npHydYaloT yuallHXCH K CO3HATEABHOMY TPyAy.

Poab aoMmaldero skcnepuMenta o HaGaionennfi ocoGeHHO BeJHKa
npy GOPMHPOBAHHN NOHATHH, rie HeoOXOAHM2 onopa Ha KOHKPETHhH
MaTepuan, Ha YYBCTBEHHOE BOCNPHATHE TNpPEAMETOB H ABJCHH.

Jomawnne onwtet ¥ nadmonenns, nabopatopusie paboTh, sKcne-
PHMENTAJIbHbIE 3a/laul YYalNecsd BLUNOJANAIT OXOTHee H ¢ GONBIIKM
HHTCPECOM, YeM ApYrHe Buab AoMawtnux sananuil. Mx ssanus cra-
HOBATCSH GoJiee OCMBICACHHBIMH, TAYGOKHMH, NOBLWIACTCH HHTEPEC X
du3uke U Texuuke. YMeuua uHabAOAaTL, IKCHEPUMENTHPOBATH, HC-
CJAeI0BAaTh B KOHCTPYHPOBATh CTAHOBATCA COCTABNON 4acThio B MOA-
rOTOBKE Y4aulHXCsl K JaJibleflieMy TBOPUECKOMY TPYLY B PasjHqyanX
o6s1acTAX NPOH3BOACTEA.

JuaakTHuecKue UEAH NPHMEHEGHHA AOMaWHHX onuitos H Habswone-
HHH 34KJI0YAIOTCA B NOBLIUEHHH KauyecTBa OOYyueHHA Yyualluxcs, HX
NOArOTOBKH K OOIUECTBECHHO MNOJIE3HOMY TPYyAy, B PasBHTHH TBOpYe-
CKHX cnocobnocreil.

Taxum o6Gpasom, aomawnafl (pu3HyeckH? SKCIEPHMEHT cnocoOCT-
BYET peajnsaliud OocHosHbX (yHKuuit: obOyuatomeit, passuBawoouler,
BOCMHTATR/IbHON, MOBTOPHTENbHO-3aKpenasiowell H KOHTPOAHPYIO-
me.

Obyuatomas QyHKuHa AOMAWHHX ONBITOB H HabJOAeHHH nposis-
AACTCSE B TOM, 4TO OHH CAYXKAT CPEACTBOM npuoOperenHs HOBHIX
3HANN;, COACHCTBYIOT 0oJee riay0GOKOMY MOHHMANHIO yuamumuca (-
3HYCCKHX MABJACHHI, NPONECcCoB, TeOpHil; cnocobCTBYIOT NPHOGPeTCHuD
yMeHuil H HaBHIKOB B OOpalUeHHH ¢ MPHOOpPAMH, H3MEPHTENbHBIMK
HHCTPYMEHTAaMH, Tal/HUaMy; NO3BOJSIOT NPHBHTbL YMEHHC M HABHIKK
B COCTABJACHHHM MJaHa npoBeleHHs HaOJIOAeHHT W ONBITOB; PA3BHBAICT
HABBLIKH H3Mepenns (H3NYeCKHX BeJHUYAH H aHa/H3a HX B3aHMOCBA-
3H; CAYMAT CPEACTBOM [(PAKTHYECKOro O3HAKOMJCHHS YYaUlHXCH ©
HalA0eHHeM H IKCNCPHMCHTOM KaK MCTOA4AMH HAYHHOrO MO3HANHA.

Pazoupawuas GyHKuua sakiouaeTcs B TOM, YTO JAOMalIHHfl 9Kc-
NEPHMEHT BHI3LIBACT Yy yualluXcs HHTepec K (DH3HKe M TeXHHKe, pas-
BiBacT CMOCOGHOCTH K H300peTaTeNLCTBY M TCXHHUECKOMY TBOPYE-
CTBY.

)['iocnurarenbuan (yHKUHR A0MAWHEIO IKCNCPHMEHTA MO3BOANHET
BHpaGoTaTh M PAa3BHTh BHHMATEJNLHOCTb, HAO0JIOAATE/NBHOCTH, aKKy-
PAaTHOCTH, HACTOHYHBOCTL B paloTe; npnyuaeT IWKOJbHHKOB K CO3Ha-
TEJALHOMY HEJEHANPaBJICHHOMY TPYAY H BOCHHTHIBAET CaMOCTOATCb-
HOCTb KAK YepTy JIHYHOCTH.

[lopropurenpno-3akpenaniomas (QyHKUAs AOMAIIHUX ONLITOB
nabuofciili COCTOMT B TOM, YTO OHH SABJAIOTCH CPCACTBOM MNOBTO-
peHis H 3aKpenjeHus: panee NOJYUYCHHLIX 3HaHHil, yMEHHIT B HABMKOUB,

Kontpoaupytomias (Qyukiss COCTOHT B TOM, YTO NO3BOJAET Y4H-
TEMI0 CYAHTb O Ka4eCTBEe YCBOCHHS SHAHHM yyamuaxcsl ¥ yposHe cop-
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MHPOBAHHOCTH YMEHHH NPHMEHATH HX Ha NPaKTHKe, a TaKXKe O pas3-
BHTHH MO3HABATE/IbHLIX HIITEPECOB H HX TBOPUECKHX CnocoGHOCTEH.

Ilprcrynate K CHCTEMATHYECKOMY HPOBEIEHHIO NOMAUIHHX 9KCUe-
PHMEHTANbHEIX 3axanult HeoGxoxumo ¢ VI Kaacca, Bxkilouass B HuX
HHTEpecHble B NpocTHie onmTe MW Habmoaenus. C nepexonaoMm yuya-
WIHXCS B CTapuine Kaaccul HeOOXOAHMO BKJAWOYATh BCe 0osiee COKHme
saflaunsn ¢ Goaee rayboOKHM ypoeneMm npobaeMHOCTH.

Ha navanpiom stane yuuTea10 QH3HKH HEOOXOAHMO NO3HAKOMHTL
YYCHHKOB €O CTPYKTYPOIl W NpaBHJIAMH BHINONHEHHS AOMAaliHHX SKC-
NepUMEHTanbHbX 3ajaunit. C sTOR 1eablo HEOGXO0AHMO OOBACHHTS
HOPSIKOK BHIMOJHCHHA 3alaHHR, NpaBujia 3alHCH Pe3yJbTATOB H3Me-
peunit . # wabniogeun#; oOpaTHTL BHHMaHHE Ha @b SKCNCPHMEHT3
Kan pabaoaenusi, na ee (OPMYJAHPOBKY, BHIBOAM, NOJyYyeHHHE H3
ONBTOB, HX KOHTPOJb.

Ha nepBux ypokax (H3HKH, KOTAa yyalluecst elule He NOJAyuH/n
HeoOXOAUMBLIX YMeHHH, nesecoobpasHo NaTh NOAPOOHLIT YCTHHH HHCT-
pykrax. Tlpn 9T0M Ba)KHYI0 POJIb HIpaeT NOKa3 yuuTeJeM NpHeMuB
BLINOJNHEHHA OTAEALHEIX AeftcTBuil ¥ onmepauui,

[To mepe pasBuTHA Yy YYalHXCA SKCHEPHMEHTAJBHBLIX  yMeuud
YCTHO® MHCTPYKTHPOBAHHE COKpAaUlaercs H B JajbHeiiem npekpawma-
erca. Ilpu srtom yuureas orpannuHBaeTcs 4eTKo# (opMyaAHPOBKOH
3ajaiys.

[Moayuus naBbIKI CAMOCTOATEALHOTO SKCNEPHMCHTHPOBAHMA, y9a-
nwecst MoryT GoJice aKTHBIO YHdaCTBOBATL B IJIAHHPOBAHHH NPOBEAE:
HHA onulToB. B 3TOM CAyyae JOCTATOMHO NOCTABHTL NEPEA YHALLH-
Mites yueOuyio 3ajgauy, & NYTH €e PCLIeHHA OHH HaXOAAT CaMoOCTos-
TEAbHO.

Yauie Bcero noMallinHe 3KCNEPHMEHTAJbHLE SAJNANHHA NPOBOAATCS
AV 3aKPENAEHHS B MOBTOPEHHS H3YYeHHOro Ha YpOKe MaTeprana.
O1y (PYHKUHIO BLINOJHAIOT SKCNEPHMENTANbHBE 3a1auH, ANs pellendn
KOTOPLIX BCC AaHHbie yuauHecs MNOAYYaloT H3 ONBITOB H H3MEpPeHHi:,
B rtaknx zamannsix yyauMMcsl npeinaraeTcsi  He BOCMPOH3BeACHHE
H3YYEHHOro MaTepHana, a NPHMeHeHHe NOAYYCHHEIX 3HAHMA H yMewu#
B HOBHIX cHTyauusx. Hanpumep, nocie uayuennsi noHsTHR «Mexaid-
qeckan paboTar yqalHMCS NPCANAraeTcss BHMHCAHTbL MEXAHHUCCKYiO
paboTy, NMOJYYEHHYIO NPH NOABEME KaKOro-aubo Teaa Ha HEKOTOPYK
BoicoTy (Hanpusmep, #a 1 M), a satem paboTy, NONYYEHHYIO NPH ARH-
JKEHHH TeAa N0 FOPH30HTAJABHON NOBEPXHOCTH Ha PAcCTOsiHE, paBHoe
BLICOTE NOABEMA (IPH PABHOMEPHOM ABHIKCHMI).

Buinosnente Takoro 3ajaHnsl KOHKPCTH3HPYET MOHATHA «MeXatiu-
yeckas palora», «canHnuna paboTni», a Takmxke crnocof pacuera paGo-
TH NPH NOABEMe M NPH MEepPeMelleHHH No TOPH3OHTANbLHON NOBEpX-
HOCTH.

OGcyxaeHHe Pe3y/abTATOB 3TOrO 3a4&HHS HA YPOKE NO3BOJSET H3-
GexaTb TOro, YTO yuyauluecs, BHYHCAsiA paboTy NpH nepeMetienum
MO TOPH3OHTA/NbHOH NOBEPXHOCTH, 34 CHAY TATH NPHHHMAIOT CHJY
TAIKECTH, 4 He CHAY, PABHYIO CHJIE TPEHHS CKOJLKEHKA.

Pynxuio nosropenss ¥ obobmedns NPOHACHHOTO MaTepHana Bul-
NOJAHAT 3ajanus N0 HaGAI0ACHHIO PABHOBECHA CHJ H PaBelcTBa pa-
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Pue. 17,

6oT 1a NOABHMKHOM O6Ji0Ke W pobiuare (nONBHMHBI 60K MOMHO W3-
FrOTOBHTH M3 KaTYUIKH OT HHTOK).

Huke npuBOAATCH NPHMEPH SKCTHEDHMEHTAALHNE AOMALIIHX OHK-
TOB, KOTODHE MOXCHO NpesiokuTs yuauwumes VII gracca npn nsyde-
HHH aTMOC(EPHOr0 NaBACHIIA.

3anpanne 1. «Tsmenas raseras.

[Tonoxure HA cepeiudy CTONA TOHKYI JAepeRfEnyio pefiky nJH-
noit 60—70 cm TaK, uTo0M ee KOHelU BHICTYNAJA 3a Kpail crona Ha
10 em. Ha pefiky 10J0KHTe AOAHOCTHIO pa3BepHyTyIo rasery (puc, 16).

Ecan rasera nJoTHO NpHJAEraer K CToay, TO 1PN De3KoM yrape
N0 KOHIY PefiKH MOCJACAHAA NOMAeTCA, NPHUCM MPOTHBONOJONHKLA ce
KowerL ¢ razerofi He noanumaercs, OO6nacnure onwr,

3apanne 2. «Slfino B rpaguiue».

Ceapure siino BKpyTy0. Oumcrurte ero or ckopayns. Bossmurte
neGoabiioft AMCT OyMmarn (mpumepho '/ JuHcTa TeTpaan), CBEPHHTE
€ro, NOJOKrHTe M OlycTHTe B OyTbuiky. ‘lepes 2—3 ¢ ropauiuko
OyThUIKH Haxpokte sftom (puc. 17) w nponabawnaiite, Kak AAuo
nocrencHHo Ovact BrsrHpaTthest B Hee. OOLACHATE, NoweMy 370 nApo-
HCXOJLHT.

ITpumevanue. Ecan ONMT He NOJYYRJACHA, TO NEpPejl NOBTOPEHHEM
HaA0 BHUIYTb H3 rpaduHa yraekHciaui ras.

3ananre 3. «lipncacnBaioliHecs CTaKaHBI»,

BHpexbTe PesHHOBOE KOJbHUO, YYHTHIBAA BHYTPEHHHA W BHCUIHHA
ARaMeTPHl TPAHEHOro CTaKaHa, H MOJIOXKHTE ero na crakan. B nocaen-
uRl onycTHTe Kycouek ropsuef Oymarn u uepes 1—2 ¢ npukpofite
ero BTOPHM CTakanoM (puc. 18). 3atem, cnycTs HECKOABKO CEeKyuX,
NOAHKMHTE BEPXHHA CTAKAH, 38 HUM NOJAHHMaETCA W HHxHii, OfGbac-
nuTe naGaionaeMmoe sBjelHe. 3au4eM B 3TOM ONBITC NYXKIO Pe3HiloBOe
KOJBbIO?

[MpoBeaensie CACAYIOWHX ONLITOB MOMKHO NPEANOKHTH YUanIHMCS
0 H3yueHHs arMocdepsoro aapaends, 3nauuit a4 oObACHEHHs
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Pue, 18, Piue. 19.

HABMI01aEMOr0 SIBJCHHS ¥ HHX elle HeaoctaTouno, Xors noHsTHe 00
atMocdepHOM faBJeHHH M AaBajock B VI Kaacce Ha ypoke reorpa-
(lmu, HO NOKa yvuallHecs He MOryT HCIIOJb30BaTh €ro Ais oObSICHeHHS
nabuofaeMuX #BjacHHA. JIHWL nocjde AEMOHCTPAllHH  HECKOJBbKHX
ONBLITOB yuuTesem Guangyn no armochepHoMy HaBaeHHIO (NOAHATHE
BOAL 33 MOPWHEM B CTCK/JAAHHOM UMJHHApE, PasiyBaHHe BOAEHGO/b-
HOH Kamephl, nomemeuum’a o KOJOKOJN BAKYYMHOrO Hacoca npu
OTKaAaMHBAHHH 80311}'7(8) YUCHHKaM MOMKHO NPeJIOXKHTD NaTh 05 bAC-
HCHHC NPHYHHDBL TeX ﬂBJlellllﬁ, KOTOpBLIC OHH ua6m011a.nu B JAOMANTHHX
ONBITAX C «BHOJ3AIOLIHM»> ﬂﬁllOM H C NDHCACBIBAOWIHMHCSH CTAKaAHAMH,

Tax yuurteab co3faeT npobJeMHYI0 CHTYaUHiO, KOTOpas 06yCAoB-
JeHa HEJOCTATOUHOCTLIO 3HAHRH, HMEIOIHMXCA Y HHX B JAaHHLIH MO-
MeHT a4 oObsicHenus nadJiofaemux ssaennit, Takas curyanus sui-
3BIBACT YV yHamuxcs 1noTpefHOCTh B nPHOOPETEHHH HOBLIX SHauud,
CTHMYJHPYET HX Ha H3yueHHe HOBOIO Marephana.

3ananue 4.

BoabmuTte KanpouoBBi  (HAM H3  ADYFOfl nuaacTMaccH)  cocynt
(puc. 19,a), ononocuure ero ropsveil soldofl W 3akpofite WiIOTHO
Kpuiikoit (puc. 19,0). Uepes nekoropoe spems uabawsaerca aedop-
mauua daaxkoua (puc. 19,8).

OGbsicunTe Haba0RaeMOe ABACHHE.

3apaune 5.

[Mpogeaaiite WHAOM B AHE INIACTMACCOBOTO (hiaKoua OTBEpCIus,
GHCTPO 3aN0JAHHTE €ro BOMOH H NJIOTHO 3aKPOHTE KPBILIKOMN,

[Mouemy Bosa nepecrana BHJIHBATHCSH?

3apanne 6.

BoabmuTe GJioaue # ONyCTHTE. €ro peGpoM B KacTpioio ¢ BOAOM.
Buaoaue Tomer.

Teneps onycrure Oaioaue Ha BoAy AHOM, oHO naasaer. [logemy?

OnpejesinTe BHITAJKHBAIOWMYIO CHAY, JAefiCTBYIOMYIO Ha N/aBaio-
mee Galonue.

. 75



Parc. 20. Puc. 21.

3apaune 7. «Yusureabnoe AfLO».

Onycrute #iino (Kaprodeasb) B COCYA, HANOAOBHHY 3anojHeHHGIH
HACHILEHHLIM pacTBOpoM coJH. OHO niaBaeT Ha NOBEPXHOCTH.

[Moasusaiite OCTOPOXKHO BOLY uepe3 BOPOHKY MO CTEHKE COCyAd,
noxa ow He 3anoanurtcs (puc. 20).

Slituo ocramerca Ha npexuem yposue. [Touwemy?

Mpu uayuennn saektpuyecknx apaennit 8 VIII kaacce yuauinmcs
MOXKHO NPEAIOKHTE NPOAEAATLH AOMA CACLYIOULHE ONBITHL

3ananue 8.

BosbMuTte MoMOuHYH OYyTHAKY, ypaBHOBeChbTe na Hefl jAepeBsiuyio
pefiky aarnoit 50—70 cM, 33TeM NOAHECHTE K Heil HAIEKTPHU3OBaH-
Hyl0 niacTMaccosyio aunefiky (pac. 21). Pefika Gyaer npursariBaThes
K Juseiike u nopopaunsathes 3a ueir. IMouemy?

3anaunne 9.

OTkpoiiTe KpaH BOJONPOBOAA M K TOHKOW CTpYe BOAM NOANECHTE
HANEKTPH3OBAHHYIO NJ1aCTMACCOBYIO Auueiiky (pue. 22).

O6bacunTe HabnionaeMoe sBJCHHE.

3apaune 190,

PactBopuTe B XOJOAHOR Kunsuenofl sone X03AfCTBEHHOE MBiA0;
B pacTBop R06aBbTE TJIHUEPHH.

Buayiite ¢ NOMOIbLIO COMOMHHKM HAH TOHKON TPYOKH MblAbHE
nysHpL W MOAHECHTE K HEMY HASACKTPH3OBAHHYIO MJI2CTMACCOBYIO
AuHenKy.

O6mbsicuite nabaogaeMoe sBJICHHE.

B IX kaacce, u3yuaa cpBofojaioe najenHe Tea, yualumcs npes-
N8raloT HECKOJBLKO SKCMEePHMEHTAJNLHBIX 3aJ1aHuM.
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3ananne 11,

BosbMuTe ABa COBEPIICHHO OIH-
HAKOBHIX JIHCTOuKa Oymarn (uaopn-
Mep, H3 TeTpaaM) H caenaiite U3 ox-
HOH IJIOTHBIIT KOMOK. 3arTeM, BCTAB Ha
CTYJI, HOAHHMHTE JIHCT H KOMOK OyMa-
FH Ha OJAHHAKOBYIO BBICOTY M OAHO-
BPEMEHHO BBIMYCTHTE H3 PYK.

Onbit npojenaiite HECKONLKO pas,
1naGJi0/as TPREKTOPHIO ABHKEHHA H
BpeMS NajeHHs.

O6bsicunTe pesynbTaThl ONbITA.

3apanue 12.

Buipexnre M3 OGymars  Kpy#oOK
9YTh MEHbUIE MNATHKONEeUHON Mome- Puc. 22.
o [ToAHHMHTE KPYXOK H MOHETY Ha
OAHHAKOBYIO BHLICOTY H  ONyCTHTE MJIaIMA.

OGbsicuuTe sBJACHHE.

3anauue 13.

[Toaoxnre Gymaxnuil KPYXKoK na monery n ornycrure. O6wacui-
Te SIBJCHIE,

Cneaafite o0t BmBoja u3 oniros 11-—13.

B X Kuaacce yuauHMmMcsi MOMKHO NPELJIONKHTb BLINOJARUTL HOMa
CJACAYIOUIHC 3allanuna:

3apnaune 14,

Ha nonepxHoCTh BOALI MOJOKHTE ABE CHHYKH H KYCKOM MbLIa KoOC-
iHTeCh 3TOH NOBepXHOCTH Mexay unmu. [loBropHTe OnHT, KOCHYyB-
WHCh BOALI KYCOUKOM caxapa.

PeayanTaTht OnbITOB 06BbACHHTE,

3ananune 15.

Hamakere MacaoM ropaniko OyTHUIKE # nonpobyfite oTMephTsh
H3 Hee BOAY KalJaAMH.

Peayiabrari! onuita OOBHCHHTE,

Sapaunne 16.

Ha noBepXxHoCTh BOAKM OCTOPOXKHO NMOJOMKHTE NJialiMsa Je3pue 6es-
onacHoii GpHTBHL.

[Touemy Je3BHe naasaer?

3apanne 17.

Onpenennte KO3(QQHUHEHT KECTKOCTH PC3HHOBOWN HHTH M Paccui-
Tafite nepuoi KojseGaHuf NoABelIeHHOTo Ha HeH rpysa maccoit 50 r.

OT1BeT npoBepbTE H& ONLITE,
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3anaunue 18. ;

[Toasechre ABA MafATHHKA OAHHAKOBON MAHHBI H, OTKJIOHHB HX B
pasuble CTOPOHL HA OJAMHAKOBOE PACCTONNHE, NPHBEAHTE B NBHXE-
ane. Kaxkosa passocts as koseGanuii maaruukos? Mzmeusercs jn
OHa CO BpeveHeM?

3apaunue 19.

[poaenafite ONLIT, aHANOrHYHBI NPEALIAYUIEMY, B3AB MasTHHRY
pasuoit aanun, Uepes CKONLKO BpPEMCHH HACTYITHT MOMEHT, KOrja
MasTHHKH OyAyT Amurathes & oawom wauparnennn? CpaBuute pe-
SYABTATH PacuerToB Il ONLITA.

[Ipy nposeiennn AOMIUHUX ONBITOB W HaOAOACHHIT YUHTeAb HE
ROMKeH 3a0biEate O KOHTpOJe 3a BRnoiHennesm sTux sanauuit. OG-
CyXJeHHe PeayabTaToB Takoff paGoThi ABAACTCH OMHHM H3 BAXKHOIX
MOMEHTOB B NpOBeACHHH JoMawnux onwutoB. Tpebopanne nepecka-
3ath CoJepKalle OnbTa W CoOOLHTH ero peayanTaTil (a eme Jaywine
noxasarh ero) cnocobCTByeT PA3BHTHIO JOTHYECKOrO MbILJICHHA yus-
ILKXCA, NpHyuaer HX K adajnsy (akToB. YuHTeHO HYKHO AOBECTH
YMO3aK/IOYEH!E YYalHXCA A0 HEOOXOAHMOro HayuHoro ypoBHA. [To-
STOMY OH BMECTE € YHAHIHMIUCH KOPPEKTHPYCT NOJYUeHHble pPesylib-
TaThl, wanpapaser uX Ha QopMYJHPOBKY NPaBHJBHBEIX BLIBOAOB.

OcobellieeThio AOMAIWHUX ONWTOB H HabJneHHil ABJASETCH 10,
4TO A8 UX TPOBGACGHHS HE HYAHO CMEUHaJbHOTrO O0OpyAOB2HHA U
npuGopos. Kak npasu/io, HeoOXoAHMBIE MPEAMETH H MaTCPHAJN HMC-
OTCA B JOMe Yy Kakaoro wkoabuuka. Hekoropuie npubops yuauuecs
MOTYT H3TOTOBHTb B LIKOJABLHOM MaCTEPCKOf MOJ PYKOBOACTBOM yus-
Tedin.

Tlpi opranizanuy LoMamuux onwTon i sabawacuuil neobxomuso
APHACPAUBATLCH CJCLAYIOMNX AHAAKTHUECKHX rpeGoBannii:

1. OnpiTh JAOAKHB ObITb JOCTYNHM (10 COAEPXHaHHIO H MeTonaM
BBITIOJIHEHHSL.

9. 3a4aHHA ACMKHB CTPONTLCH HAa npHuitHne CyObeKTHBHOA HO-
BH3HB M TPeGOBATL OT YUCHHKOB ODPHPHHAALIONO NOAXOAA K MocTa-
HOBKE ONBITA 1 PCIIEHHI0 HPOGJeMbl; OHH AC/AKHL ONTh nocaeaosa-
TeJABLHO CBA3AHB! JAPYr © APYroM Tak, 4roObl npeasityuiie padorh
CAYHHAN MOATOTOBKOR K nocJeayouym, 6ojee TPYAHBIM H CAOKHBIM,
AOUMKHE HMETh NPAKTHUECKYIO 3HAUHMOCTb M HHTEpPeC [AAA Y9aulHXcs.

3. Jomaunnil sKCnepuMent He AOJIKCH NOBTOPATE HJAH KONHPO-
BaTh WKOJNbHBIA 9KCIHEPHMEHT.
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MOPMUPOBAHUE ¥ YHALLUMXCA YMEHWA
PELLUATH ®MU3UYECKME 3AOAYU

§ 6.1. NOHATME 3AlAYM B NCUXONOTMK M AWAAKTHKE.
3HAYEHME PELLUEHMA 3ANAY
B MNPOLIECCE OBYHEHMSA ®UIKKE

Onnum n3 yeaophit obecrnevexnss rayGOKHX © NPOUHBIX 3HANHH
Y YHAWHXCH SBAAETCA OPraHH3allis HX JeATEJLHOCTH MO pelieHHio
3ajav.

Ipexae yem o6cyXaaTh BOAPOC O (OPMHPOBAHHH Y YHANLAXCH
YMEHHA HX pelllaTh, PACCMOTPHM COACPIKAHHE NOHATHA «(pH3MULCKan
3afaya» B NOCOGHAX MO METOJMKE NPenoAaBaHHA (QHIMKH,

B MeToaH4ecKoH JIHTEpatype MPOoAOIAKHTEJALHCE BPeMsA noJAb30-
Bajiich TEPMHHAMH «3anaua», «pusHueckan sajrauar» Ge3 nx onpeje-
genns. Oamo M3 nepsuix onpeaesenuil  (pH3HUECKOR 3anadH dani
C. E. Kameneuxnit u B, TI, Opexos s nocoGun ans yuurenelt «Me-
TOAWKA peuienns 3anaw no Quanke 8 cpemneli wkone» (M.: Tipocse-
menne, 1986). «@®uanucckoil  sapavci—nummyr one,—B_yucOHOoH

NPAKTHKE O6LMIO™ HAGWBAIOT HEO0AbIIYI0 NpobieMy, koTopai B 00

MEM ClyNae Peliaeics ¢ NOMOUbLIO JOrHYCCKHY yMO3aKkaoueni, Ma-

TeMaTHUCCKIX ACHCTBAN H SKCNEPHMEHTa Ha OCHOBC 3aKOHOB M MeTO-
N0B PHAAKN... B METOANYECKON ke W yueGHOM JuTepaType nol 3a-
AAauaMi OOBUHO NOHUMAT TE/Ecootpa3ne noaobpannbie ynpaikue-
WA, raaBHOE WA3HaueHHe KOTOPHX 3aKIIONAETCHA B HIYHEHHH (pa3u-
yeCcKHX ABJACHHH, (opuupoRanun nonstill, passuTIH ‘Husnyeckoro
MBIIJICHNA YUAULNXCS H BPHBATHH HM YMCHWI NMPHMEHSTH CBOM 3Ha-
HHSl HA NPaKTHKE», ’
AHaaH3KPYs MHOPHE ONpejeesils 3T0T0 NOHATHA, MOXKHO CAejaTh
BLIBOA, UTO (huIuvecKas 3a0awa— 270 CHTYaUns (COBOKYNHOCTH Oupe-
aenenEEX GaKTopos), TpeGyiouwlas OT YUauiHXcs MBICAHTEALHBIX H
NPAKTHYECKHX JeficTBHA Ha OCHOBE 32KOHOB i METOA08 (MIMKM, Ha-
npaBAeHiBIX Ha OBA2JCHHC 3HAMMAMM Mo du3anke ¥ wa pasnuTne
MBHLIEHTISA.
~ B coBerckoil _mKOJNe NPOMECC PelieHis 3a1au CAYNIT ONHHM N3
CPEACTB OBA2JCINA CHCTCMON HAYYHBIX 3HAUNE MO TOMY HAH WAOMY

yueOHOMY npeamery. Ocofo_BeJHKO _ero 3HAYeHHE B_OBJAJCHRH

choremon nousTil. Oco6¥io poab NPOUECTy peilieHds 3aaay OTBOAAT

® B yCBOCHHH MOHATHII O (HSHYECKHX ABJCHHAX H BEJIHYHHAX.
r HeouenyMa pob 3TOr0 npoliecca B OBJ2JNEHHH YMEHHAMH M Ha-

‘

BHKAMH MO3HABATEJLHOTO H JIPAKTHYECKOro XapakxTtepa.

PaspuTtHe TBOPYECKOr0o MBIVIEHHA #H CaMOCTOATEJIbHOCTH, NOATO-
TOBKA WKOJLHHKOB K YY4CTHIO B PAalHOHAJH3ATOPCTBE H X TBOpYE-
CKHM TOHCKaM ")"l'(‘ﬁ NOBLILEHHA NPONSBOAUTEBHOCTH TPpYla TakXKe

LeTepece Bl tortdup bt K HEEC _ctpeecrnescece  T9
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BO3MOXKHBL TOJLKO INIPH YCJOBHH CHCTGMATHYECKOTO peIIeHHs 3ajaw.

Bakuoe siaueHie HMCIOT 3aja4H KaK CPeACTBO AHACHOCTHKH 00-
UEro yMCTBEHHOIO pasBHTHA | crﬁixixansﬂmﬁ_c%coﬁuocreﬁ yia-
UHXCH. = FIn s e : .
~“WIX peuieHHe HmeerT Goabluoe BOCTIHTATENbHOE 3HAueHHe, TAK Kak
C MOMOLUBIO 33424 MOMKHO NO3HAKOMHTH YY2IHXCH € AOCTHIKEHHAMH
COBETCKON HAaYKH Ml TEXHHKH; BOCAMTaTh TPY/0/I00He, HACTOHYM
BOCTb, BOJIO, Xapakrep, UeNeyCTpeMICHHOCTD.

[Tpouecc pelueHHa 3afay TaKXKe SBAAETCH CPEACTBOM KOHTPOJS
32 3HANHAMH, YMCHHSAMH H HABLIKAMH Y4allHXCH,

Bennka poab 3ajay B KOMMYHHCTHYECKOM BOCNHTAHHH YYalUHX(A,
Takme nmeiorca GOJAbUIHE BO3MOMHOCTH JUI HACIHHO-NMOJMHTHYECKO-
ro, SKOHOMHYECKOrO H NOJHTEXHHHECKOro BOCHHTAHKS.

Pewenne 3ajaau sBiAsercs yCAOBHEM NpeaynpexieHus (Gopmanis-
Ma B 3HAHHAX YYaulHXcs H ycaoBHeM BHIPaOOTKH y HHX YMEHHS npu-
MEHATHL 3HAHHe HAa NpaKTHKe.

Hayunrb yuauuxcsi pewarts Qu3HyecKile 3ajauid — OAHa H3 CADK-
HefilIHX neaarorHyeckux npobaeM.

§ 6.2. COCTOAHME METOAMKM DOPMUPOBAHMA YMEHMA
PELLUATL 3A0AYM B TEOPMM M NPAKTUKE
LUKONbHOIrO OBYYEHWA ®MU3MKE

[Tposesennble HCCAEAOBAHUS NOKa3anH, 4ro ycnex obyuewus pe-
[eHHI0 3aJa4 B 3HAYHTEJbHONl Mepe 3aBHCHT OT NPHMCHACMOH y4u-
TEJAEM METOAHKH OOyHeHHA: yuauiHecs NoAb3YIOTCs 00OOLEHHBIM Me-
TOJLOM PCLUCHHSI W KAXKAAs MacTHas 3ajaua peinacrcs CBOHM Me-
TOAOM.

OOyueHne yyaulHXCs YMCHHIO pellarh 3aAauH Npeinojaraer 3Ha-
HHE YUHTEIEM Pas/HUHLIX cnoco0oB o6yyeHHS STOMY YMEHHIO, M3 KO-
TOpLIX Ol MOXKeT BhGparth nanbonee paunonanpnbiii. Teopus u npak-
THKa OOYYEHHSl YUAIHXCA YMEHHIO pellaTh 3aiavil No3BoJsiOT B Ha-
cTOAULEE BPeMAl BHIAGANTh TPH OCHOBHBIX cnocoba.

Mepewtit cnoco6 Tpaaumionnbi, On COCTOMT H3 CACAYIOUMX 3¢-
MeHTOB: - -

1. O6bacHenHe yUHTENCM NOAX0AE K pelucHHIO 3aRa’ Jandoro
BH/a; HWIJKOCTPAUHA PEWCHNA OAHOR HAH ABYX KOHKPETHHIX 3alad.

2. KonsekTHBHOE peUieHHe 3a]a¥, NPH KOTOPOM BhiAedenisil 1oj-
xoa ofcyykaaerca co BeeM kaaccoM. Oaun yuawniics pemacr sandsy
y JAOCKH, a BCe OCTajJbHbie CHHCHIBAIOT pElIEeHHC, NPH STOM JHIbL
HEMHOIHE MNBITAIOTCA PelIHTh NpejjaracMbie 3ajayl caMocroaTeabuo.

3. CaMmocToATeNbHOE pelleriie 3ajay B CBASH ¢ BLINOJHEHHEM jL0-
MalHKHX 3apanuil.

4. CaMocrosTe/IbHOE PpeuleHHe 3ajay B CBA3H C BBINOJHEHHCM
KOHTPOJbLHLIX PaloT.

BTopoii €nocol BKAIOUAET IABA HOBbIX IJCMEHTA: NOJAYCAMOCTOA-
redblioe W camocroaTenbhoe pemenne sajnay. Ilpouece oGyuerus npu
9TOM BCJAETCH M0 CJeAylomel cxeme:
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1. PackphiTHe yynreaem o0ulero mOAXOAa K PEUICHHIO 3ajad Aau-
HOrO BHAA Ha NMPHMEpE pCLIEHHA OAHOH-ABYX 4ACTHHIX 3aAal.

2. KonnekruBruoe peulene HeGONbUIONO KOJAHHECTBA 3ajay ¢ HC-
noJibsoBanuHeM o0LIEro MOAX0ja. :

3. [MonycaMocTOATEALHOE PEIIeHHe 33429 C YUCTOM KOJMJIEKTHBHO-
O aHaAH3a HX YCJAOBHIl M pelleHHs, a TAKkKe caMOCTOATENbHOMN padu-
Tl 1O é)eannsamm HaMEUCHHOro Niana.

4. CamocroaTeapHOC pelieHHe 3afay, BKAOUAOMEee CaMOCTOA-
TeAbHBIl @HAJMH3 YCAOBHA, €r0 KPaTKYlo 3anich, paspaboTky naaua
peuleHHs, €ro peasyH3annio, aHaJH3 OTBETd, NPOBEPKY NPaBH/IBHOCTH
peulenHs.

5. Camocroatesaphnasi paGoTa no peuleHHio 3a4a4 B CBA3H € BLUIOA-
HEHHEM AOMalIHHX 3a]aHuil.

6. Camocroatesbiasi paboTa MO peUICHHIO 32144 B CBA3H C BH-
noJiieHHeM KOHTPOJABHEIX paloT.

Tpernit cnoco6 aJropHTMHUECKHIL.

“TToA_aATOPNTMOM TONAMAIOT TOUNOe NpEeAnHcaiie AJfA copepiie- |
i HEKOTOPON NOC/e/A0BATEABHOCTH JEMEHTApHBIX  AeficTBHl dan
HCXOMHBIMH AaHHBIMH Ji000it 3ajgaun. Ilpouecc oOyyenus pelICHHIO
sajay B AAHHOM cJAyuae WAET B ONpejesIeHHOil Noc/ei0BaTelLHOCTH.

1. KoanexTnproe peuicnie 3aaay, OTHOCSULNXCA K AAHHOMY KAac-
cy (mmoxecrsy) sanavu.

2. Buasikenne npoGacMul oTeicKanig 06wjeeo meroda pewenusn
3ajad Jannoro KJjaacca.

3. Orpickanue yuamumices (NOA PYKOBOACTBOM yuuteas) obuiero
METOA4 pelleliii 3aAay AaHHOrO KJacca, ¢CO3faHie» airopHTMa pe-
LIeHHs 3a7aY.

4. YcBoenue CTPYKTYpPbl aArOpHTMa H OTACALHbIX ONepanmii, 3
KOTOPHX CAaraeTcs peuienye, B Npouecce KONICKTHBHOIO pPeulenus
sajay.

5. CamocTofTe/LHOC pelleHne 3a1ay, BKAKUAOUIee CaMoCTOA eibs
wnil aHaaus ycjiopus, Bmbop cnocofa KpaTkoii 3amucH €ro, fpuMe-
leHHe WAl leHHOTO AaJdrOPHTMA pellieHHA K KOHKPETHOM CHTYauHH,
anaJiH3 H MPOBEPKa TOAYHCHHOTO pelleHHs.

6. CamocroaTeabHas pafota no peleHHd 3ajay B CBA3H C Bl
NOJHEHHeM JOMAIHNX 3aAanuil.

7. CamocrositeabHas paGora no pemICHHIO 3aa4 B CBA3H C Bbl-
[OJIHeHHeM KOHTPOJbHBIX palbor.

Takum oOpasom, Tpernii cnocol BKAOUYaeT ACATE/NBLHOCTH yua-
wexca (NOA PYKOBOACTBOM YHHTEN ) MO aHali3y peulenss YacrTuabix
3ajau # BHAEJEHHIO 00Ulero METojAa pelieHns, a 3aTeM npespamierue
ero B AJrOPHTMIUYCCKOE NpEANHCAHHE, CAMOCTOATE/IbHYIO palboTy yua-
UEXCA MO OBAZACHHIO KOHKPETHHIM airopuTMOM peIUeHHA AAHHOrO
KJjacca 3aAay.

B meToanueckofl AnTepaType ONMHCAHB NepBhie 1Ba cnocoba. Tpe-
THit cnocol MoxKerT OLITh OCYULECTBACH MPH YCAOBHI, €C/AH YYHTEND
Gyjset pacnojaraTb AArOPHTMaMH PeUIeHHA (ILIHYECKHX 3anad.

Caciyer pasauuath oGufud 2JrOpHTM peUIeHHs 3ajaq H aJropur-
MId pCUICHHS N0 KOHKPETHHIM TeMam (pasnesnam) Kypca (H3HKH #
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HACTHbIE, € NMOMOUILIO KOTOPBIX MOTYT OHITh VCBOCHB OTAEALHEE Aefi-
cTBA  (Hanpumep, aJropHT™ npeoSpa3oBaHHs eAHRHIL BH3HYLCKHX
BCJIHYHH).

YMeHHe pewiath 3ajdaud (JeAyeT OTHECTH K CJAO0KHOMY NO3HAB2-
TCJABHOMY YMEHHIO, YCBOCHHE KOTOPOI0;, T O . HpCATona-
TaeT yCBOCHHE OOJBIIOID KOJAHUECTBA ONEpPalul M HacTHEIX yMeRui,
X APYTOl CTOPONB, BHICTYNAET KAK KPHTEPHH YCBOCHHH PaidHaubIX
saemenToB snannii. [To3TOMY TAK WATTO 3a7aua BLICTYNAET Tax OANH
113 97eMEHTOB NPOBCPOUHBIX H KOHTPOJBHMX paGor. Crenens osiaje-
HHA YMEHHEM pewatb 3aaui ONpee/ser KauecTBO SHAHUT ydauinx-
€#, BO3MOMHOCTH OCYMIECTBACHHS CaMOCTORTCALION NO3HABATCTERON
‘neateabHocTH. Bee 310 onpeneasier ocoboe snauenue yMeHHs pemath
327240 CPEAM APYIHX NO3HABATE/AbHLIX YMCHHIIL.

B nocieanne roam nposesen paa HCCAEAOBANHN MO BHABICHHIO
YCBOCHHS YMEHHA peltath 321aud no (u3HKe, B BHINOMHEHHBIX HC-
CJACAOB2HHSX H3YHEHA CTENCHL YCBOGHHA YYAUIHMHCH OTAEABHBIX One-
pauuii, BXOASWHX B YMCHHE peliaTth 3ajaud, ycTaHoBJeHO, 4ro 30—
50% yuwammxcs pasaHuHBIX KAACCOB VKA3HLIBAIOT Ha OTCYTCTBHE Y HHX
TAKOro YMeHHs,

Heymenue pewars 321aun sBASETcs OANON M3 OCHOBHBIX NMPHUMI
CHHIKEHHA ycmexa B uayveHrn ¢usuxy. [IpoBepenubie nccjeroBanus
NOKA3a/H, MTO HEeyMEHHe CAMOCTOSTEeNbHO pelaTh 3a4auM sBjasercs
OCHOBHON NPHYHHOH HEPEryJsipHOro BHLIMOJHEHHR AOMAlIHKX 33aaltuil.
Toabko neboablwan HacTb Y4auluXcs OBAAJCHHE YMEHHEM peilath 3a-
JlaUYH pacCMATPHBACT K2K OJHO H2 BaXXHEHNIHX YCJIOBHH NMOBLINICHHA
KauecTBa 3HaHRI no (usuke.

Takoe cocrosune B npaktuxe obyucHus MOXHO OOLACHNTL OTCY =
CTBHEM YETKHX Tpebopanili K GOpMHPOBANILNO  JAAHNOTO  yMCHiS W
YeTKON mporpaMMul.

B cBasu ¢ pewennem npobaemul GopMHPOBaHHA OGOOLICHNLIX
VMEHHR BO3NMKaeT Heo6XOAUMOCThL B (DOPMHPOBaHHE O6OGUICHEBIX
3H2HHA O CYWHOCTH, CTPYKTYpe yueOnOil 3anaun M METoaax ee pe-
weH . -

B onpeaeacuny cuereMul 33aay, B PeaNH3aUMR HX BOCHHTLIBAIO-
weil W passuBalomiell GyHKUHA PeIAIOMIYI0 POAb HIPAlOT cOOpHHKH
sanau.

B nacrosauiee BpeMa B pacnopsasKeHHH yunteaeii mmeercs Goace
30 cGopHHKOB 33824 M NOCOOH, H3LAaBAaEMBIX Pa3NHUHLIME H3A2Teb-
creami («Ilpoceemenne», «Bricwas wxona», «Hayka» u ap.).

§ 6.3, BMibl ZA[AY NO MU3IMKE

3apaunt MOMKHO KAACCHOHUMPOBATH MO PA3NHYHLIM NPHINAKAM:
no cnocoly BHIPAXKEHHA YCJAOBHA 3alauH, cnocoly pelienis, CTCNCHH
TPYAHOCTH, XapakTepy COAEPMKaHHS H T. A
[lo cnocobam BHPpA3XCHHSA VCHAOBRA Pa3HUA0T
3a/lauH TEKCTOBHE, rpa@HyecKHe, 3aQauH-PHCYHKH, 3KCHEPHMOHTa/b-
Hble 3ajlayuH.
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Cnocodsr pewenun QUIUUCCKUX sadau

T

Nocuyeckuu Mamemamuuec- Jkcnepumer-
Kuu manoHstl

e

Apuprmemu- Anzedpauwec [eorrempu- [padyuec:
veltkuuy Kuu veCKuu Kuu

Puc. 23.

B. Mo crenen# CNOMNHOCTH Pasiuyalor npocruie H CAOK-
ine 3azaun. [IpocTuiMn GyaeM 1as3wiBaTh Takie 3aiau, pClicHue
KOTOPMX OCYULeCTBJACTCA B OAMO-ABA AeilCTBHA, M y MO3aKTI0ueH A,

B. Tlo xapakTepy H METOAY HCCJAEAOBAHNA BOTIPO-
COB BHACHSIOT KAUCCTBEHHHIC H KOJHYECTBEHHBIC 3alauH. Pewenne
KAaYecTBOUNLIX 3a/ay mpejanojaraer nocrpoexue YMO3aKJIOUeH A Ha -
OCHOBE NPHMEHCHHS (PH3HUCCKHX TeOpHil H 3aKOHOB, 6e3 mpHMEH2HHA
mareMariyeckoro annapara. K KOJHYECTBCHHBIM 3ajauaM OTHOCATCA
327440, OTBETH HA BONPOCHI KOTOPHIX HCE MOCYT 6lTh HalijleHn 03
BLITOAKCIHS MATCMATHUCCKHX npeobpasosanmil o BLIYHCACHI.

I [lo coaepKauuio pasanmaior aGCTpaKTiLHE B KOHKPETHLe
337aUll © NPOM3BOACTBEHHBIM H HCTOPHYECKHM COACPIKAHHCM, 2 raK-
E 3aHHMaTEIbHbIE.

I [lo ocuosHoMy cnocoly pewenns, 0e3 npuMene-
Wi KOTOPOTO Hedb3s NOAYHUHThL OTBET Ha BOMPOC 3ajaul, pasiuta-
0T BLIMHMCAHTEIbHBE, IKCNEpHMEeHTaAblbie H JOrHYeCKHE 3anadH.

[loa crnocoGoM petieHus (H3HYECKOH 3aaud NOHHMAIOT NPHMCHE-
e KOMKPETHOro anmapara AJs peaiu3alluy npolecca peiients. Ta-
KM annapaToM, KOTOpHH NO3BOJSET OCYULECTBHTS PelleHue du3nye-
CKOfl 3a/1auH, ABJAfeTCs MOCTPOCHHE JIOTHUECKHX ymo3akaouenuf, uc-
HOML3OBAHKE PA3NHYHBIX MATEMATHUECKHX npeoGpazoBanuil HIH 1PO-
petciie (H3HYECKOro SKCMEPHMEHTA. [lpn pewenust  (PH3HILCKHX
49424 NPHMEHSIOTCHA JIOTHYECKHIl, MaTEMATHYECKHI M 3KCHepHMed-
raanis cnocoOu. [To BHAY HCMOJL3YEMOro pasieia MaTeMatHKd
pasinesloT  apHpMeTHYECKHI, aareGpanyeckuil, TeOMETPHUYCCKHN #
rpagiueckili cnocoGul (puc. 23).

Jlosuueckuit cnocob no3soaser OODBACHHTL 33AAHHYIO CHTYAlLHo,
OCYIlleCTBHTD PelIeHie 3a4auH Ha KauecTBeHHOM yPOBHE. [Mpumenense
ONPEACICHHOrO BHAA MaTeMaTHYECKOro cnocofa noaposiger MPOH3-
BECTH aHAMHS CYLIECTBYIOUHX 3aBHCHMOCTEl  MeXAy (DH3HYCCKHMH
BeAMMIIIaNME HA KojuuecTBennon ypopHe. OnmitHoe ofpejenedune 3a-
BHCHMOCTIE MEXKAY (DH3HYCCKHMH BENHURHAMH H SBJICHHAMH BOSMOM-
HO ¢ HOMDULLIO IKCHEPHMeNnTabHoro cnocoba.

E.Ilo poan B popMHUPOBAHHH GH3NYECKHX MOHA-~
TRl PAIIMAIOT CACAYIOMHE BHAK 3ajat:
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1) sanaun, B npomecce peuienHs KOTOPHX OCYIIECTBASETCS yTou-
Henie npH3HakoB nowAtTHA. K num ornocares sajaunm npocrme n a6-
CTpaKkTHEE;

2) sapaum, B mpoiecce peleHNS KOTOPHX OCYINECTBJSETcs yTou-
ienne obbemMa M KoukperHsauus nowstuit. K HuM oTHOCATCs 3amaum
Buia «Txe naGnionaerca?s, «lae npumensercs?s, «[Ipneectn npn-
MephI»;

3) 3amauy, OCHOBHOI HEJbIO KOTOPHIX SBAACTCH anddepenunpos-
Ka nouatuit. Ciona OTHOCATCA JOTHUCCKHEe 334U MO BHABJICHHIO 00-
UHX YepT H CYHICCTBCHHBIX PasJHyMil; cpaBHCHUE TPEAMETOB H sBJe-
HHIl B Ka4YCCTBCHHOM H KOJHYUCCTBEHHOM OTHOIICHHAX:

4) 3anaud, OCHOBHOM NENBIO KOTOPHX HABJASCTCH YCTAHOBJAEHHE
B 3akpenjenne HoBoro nmoHArHs. K HUM oTHOCHTCA BCe BBIYHCIHTENb-
HBle H rpaHYyecKHe 3ajauH, 3aJaUH-DHCYHKH, AOKA3aTeAbCTBA, JO-
THYECKHE 3a7a¥il BHAA «YTO HYXHO cAenath A4 TOro, YToGH...»;

5) 3azaud, OCHOBHON UEJNBIO KOTOPHIX #BJASETCH CHCTEMATHIALMA
RoHATHI M QOpMUPOBakHe Y yWaUIHXCA YMEHHA KJAAacCH(RUHPOBATH
HX, NPaBHJBHO COOTHOCHTH APYF C JPYLOM;

6) 3anaun, OCHOBHON WEJbIO KOTOPHIX ABJSCTCH (hopMupoBanue
Y Ydamuxca yMmcHus (PHMEHSITbH NONATHA B PAa3JHYHbLIX CHTYaIHRX,
Ans oGbACHeHHA H NpPEACKasauns ABJeHHH, peulenns npobaeM Hays-
HOTO H NpakTHueckoro xapaxrepa. K nanmomy tuny samau neobxo-
JAHMO OTHECTH 3a4aYH C KOHKPETHBIM COAepIaHHeM, T. €, 3a1aud C
NPOH3BOACTBEHHO-TEXHHUECKHM H HAaYYHO-TEXHHYECKHM COAEPIKAHHEM,
@ TaKXe 3ajauH no RaHubiM Jgaboparopumix pabor. M3 sormuecknx
8ajay K ITON TPynne OTHOCATCA 3a4aUH Ha OOBACHECHHE W NPEACKa-
sanne sapaennil. Murepec npencrasasior sagaun-pucynxn (npescka-
8anie ABACHHN, ONPEJiC/eHHe 3HAYCHHS BEJHYHH NO NaHHEM PHCYNKA,
obHapyietite OuINGOK B CXeMax HJiH PHCYHKaX).

§ 6.4. TEOPETMMECKME OCHOEBI METOAMKM
OBYHEHMS YYALLMXCA YMEHMIO PELLUATL 3AQ0ANM

Crpykrypsniit anaaus npouecca pewexnsi 3anav

KnGeprernueckiii MoAX0A K PelICHHIO 33%au 3aKA0UaeTCH B pac-
CMOTPEHHH ero Kax mnpouecca ynpasierus. ChenosaTespbHo, YTOON
(opMHPOBaThH Y yuamuxcs oGobuleHHOe YyMeliHe pemlath 3afaul, He-
COXOAHMO 3HATh CTPYKTYPY npouecca pemeius sanay. C srofl uennio
NPOBEAEM CTPYKTYPHBIIl aHa/NH3 mpouecca pemenus yyeGnmix 3anavy,
KnGepnernka 3aech naulia mTepecioe peuleHue,

B knure moa pesakuwmeit akagemmka B. M. Maywroea «Uenomex
B BBIYHCJHTE/IBHAA TEXHHKA&» paceMaTpHBaertcsi obulas g BCeX 3a-
Aa4 CTPYKTYpa pelueHis, BKJAOYAOIIAS CJCAYIOULHE STanbl:

1-/ 9Tanm — o3naKOMJCHKE C YCAOBHEM 3aauu;

2- 9Tan — cocTaB/ielHe UJaHa pelleHns 3a4ayn;

3-it 9Tanm — ocyulecTBACHNE PelIeHNS;

4-it sTan — npoBepKa NPABUJILHOCTH PelleHHS 3anauy,
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Kaxawil 97an ocymecrpanercs onpefenenunMu aeficrensvu. Hu-
TepecHo, uto Kubephernka copMyaHpoBaja eaHHbe JCHCTBH JUIA
KAMAOrO 9Tama, a HX COBOKYNHOCT, AHAJONHYHA BHUICJICHHLIM 3Ta-
nam. B TONl Xe KHHIe OTMeyaercs:

&— OPHENTHPOBKA — YTOUHEHHE XapAKTEPHCTHKH LeJH AeficTBus,
suIleJIeHHe CBOHMCTB OOBEKTOB, B OTHOIUGHHH KOTOPHIX HYXKHO MPOH3-
#ecTH npeobpasoBanue;

— NAaHHpPOBaHME — ONpejeseHnHe cOCTaBa M MOCACAOBATEJNBHOCTH
npeobpasoBanius;

— HCHOMHEeHHe — OCyIecTBAeH e STHX npeobpa3oBaniil;

— KOHTPO/Ib— NPOBEPKa AOCTHMCHHR AR AeficTBHA»!.

Panee Takue e stans pewenus 3aaau suiaessn J. Tlofia 8 Kuu-
re «Kak pemarts 3ajauy», HO AefiCTBHS Ha KaXAOM sTane peueHHa
0N He pacKpbiBaer, a Aaer OOJAbWION NepeyeHb BOMPOCOB, C NOMOILBIO
KOTOPHIX BO3MOXMHO OCVILECTBHTbL 3TH 3Tamlbi.

PaccmatpuBas yueOHBE 3alauil KaK OAMH H3 BH/OB 3ajaady, MOK-
10 NPUMEHHTh K HHM CTPYKTYPY pClUIeHHs 3ajay, npeasaraemyio s
Kudepiernke Kak obuweit TeOpHH ynpasieHHs.

CTpykTypa NeaTensHOCTH YuHTean
no ofyucHHIo yyauuxcsi YMEHHIO pewath 3aAayH

B aesreasuoct yunreas 1o ofYUCHHIO yuallHXcs yMeHHio pe-
WATH 3aJlaUH MOXKIO BLUICANTL ABC CTPYKTYPHBLIE YACTH: TEOPETUHC:
CKYIO, KOTOPAs BKAOUAeT oBAajciine Teopueil, n npaxruweckyro. Ilpu
5TOM pCIIAIOTCs Takie NeAaroriyecKHe 3ajauH, Kak onpeaenedade
ofGbeMa 3HaHHI, KOTOpbie A0JIKHB ObiTh YCBOCGHB! YUeHHKAMH NMOA py-
KOBOACTBOM YUHTE]s, COCTABA YMeHHil, HEOOXOAHMBIX AN pelueHHs
3ajia4, H NOCAEA0BATENBHOCTH (POPMHPOBAHHA Y YYaLLHXCA YMEHHSA
BLIIOJMHATL OTACJBHBIC OMepauHy.

Teopernyeckas NOATOTOBKA YyuyHTeas AOJKHA OOECNeYHTh:

1. Yerxoe npedcrasaenue o Mero0ax pewienus usuveckux saday,
B meroanxe npenoaasanus (GHIHKH BHAINIOT aHANHTHYECKHH, CHH-
TeTHUYCCKHIl, aHaAHTHKO-CHHTeTHYCCKHII METOAM peuleHHs 3aaad.

9. 3nanue cnocobos pewenus sadaw no usuxe, Ewme Goaswe
NpOTHBOPECUHBLIX MHEHHIT HA Onpeje/eHHe cnocoba pelleHHs 3afauu.
Yane BCero MeToa onpeneasior uepes cnocob. OaAnako B Teopun
ofyqenna y4auluxca YMeHHIO pemarb 3ajayH STH ABA NMOHATHA Han0
paarpanuunsath. [Tog cnocoGom pewenust (u3nueckoii 3ajaun cie-
AYCT MOHKMAaTh COBOKYMHOCTH CPEACTB peai3auHH TOro HAH HHOro
meTona. ViMelomuecs cpejacTBa pelueHHA y4weGHHIX 3aiay MO3BOAAIOT
BLCAHTD TPH CHOCO0A: JIOTHYSCKHI!, MAaTeMaTHUCCKHH H SKCIEpHMeR-
ranbundl, Marematnyeckufi cnoco® BKIIOYAET HECKOJIBKO PasHOBHIL-
nocieil, KOTOpHE B OCHOBHOM ONPEASsAIOTCS OTACJABHBIMH pasiena-
MH MATCMATHKH: apH(QMETHYECKHM, aareOpanuecKuyM H reoMeTpHue-
CHHM.

! Yeaonek W souncanrensdas  rexmuxa/Tlog pea. B. M. Iaymxosa,— Kues,
Haykoua Jlymka, 1971
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8. 3nanue codepxarus u Crpyxrypul cnocoba pewenis sadauu.
B kuGepHeTHKE BLIIEASIOTCH OCHOBHBIE CTPYKTYPHLIC 3INCMEATH 3a-
JLaviH,

Cnoco6 pewienna yueOioil 3aaui TaKiKe HMEET CBOK CTPYKTYPY,
NO3HAHUYIO Ha ONpPEAeJeHHOM Vposue. 2700 CTPYKTYpe Haa0 cneus-
anpno obyuath ywamuxcs. Crpykiypa 3afaun M CTPyKTypa cnoccda
ce pelleHns A0JKHB C€7arh 0O0BEKTOM O6GYueHMHs.

Crpyktypa sagau, no B. M. Taywkosy, npeacrasieia Ha pit-
cynke 24.

JI. M. ®puaMan BHAENAET aHalOrHyHbe wactH yuebuoi 3ajpaun,
HO CBA3H MEXAY HEMH  YCTAaHZBAHBACT HECKOJBLKO  MO-APYroMy
(puc. 25).

B crpykrype cnocoba petnenns yueOuoii sajaum, Kak yme orme-
Y310Ch, B HACTOSALLEE BPEMs MOMHO BBACAKTH HETHIPC OCHOBHBLIX 3TA-
Ba: 03HAKOMJICHHE € YCJOBHSME 3alauH, cocTaBienHe njnaHa ee pe-
WeHHA, OCYUICCTBJIEHHE 3TOr0 NJaHa H NPOBCPKa MOJYYCHHOrO pe-
UICHHA,

4. Qsaadenue obWuM QA20PUTMOM PeWICRUg (usuuecKod sadau,
OGuuil anropuT™ pemenns (uanyeckoll s3anaqn onpejenser CTpyk-
TYPY AEATEJAbHOCTH YUaULHXCH O OTBICKAHHMIO pelieHHs Ja0olt Bu-
yHCAHTEABHOTT 3asaui. CTPpYKTYpa AeATeAbHOCTH NpeicTasiser o
Goil peanu3auuio OCHOBHLIX 3TANOB DPEIUICHHA uCPe3 onpejeneHnbie
JeficTBH.

5. Paccmorperue @AOpuUTMa PCWERun 3aday  OnPegescrron
KAQcca KaKk KORKperusayuto obuie2o aazopurma Oaf onpedesennozo
pasdeaa uan Temvl Kypca usuku.

6. Ymenue 6610€AUTYy 6 QAZOPUTME PeeRUR 3adaq ONPedeaCHRO-
20 KAQCCQ €20 CTPYKTYPHOIE 3NCMEHTHL W codepitanue OT0eAbHLLY
deficreud. Yunreno neofX0AHMO VYMETh aHAJIH3HPOBATH H OUCHHBATH
pasanuHbe yuebuule aJrOpHTMLI.

7. ¥senue 6epno OnpedeafTs PQUUOHAALHLIL CnOCcOG 860ERUR
arzopurma 6 yueORu npoyect.

[IpakTHyecKas 4acTh AEHTEJILHOCTH MO OOYUCHHIO YHAULHXCA YyMe-
IO PEIUaTh 3a/aUH BKJAIOYACT CJEAYIOUIHE SJeMeHTH:
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1) BoOpy:KeHHE YUAULHXCA 3HAHHEM COAepIKAHHA H obuteit crpyx-
TYpH 34]a4, a T2KXKE 33124 PasJHYHBIX BHAOB, HX KJAaccH(pHKaUHEN;

2) BOOPYIKEHHE YHALUMXCHA 3HAHHEM CTPYKTYpBHl npouecca peuresis
yuefHoill 3axaui,;

3) oSyucnwe yuwammxca obuieft CTPyKType peuienus (QuInueckHx
3aaay;

4) oGyuenne yuauiuxca ocoGeHiloCTAM PeiieHnd 3alay pa3aniuux
BHA0B  (BBIYHCANTEABHLIX, JOMMUCCKHX, IKCREPHMEHTANbHLX, TPadu-
YECKHX, 3a1a4-PHCYHKOB),;

5) «spipaGoTKa» AArOPHTMOB pEUICHHA 3aja4 N0 KOHKPETHHIM
reMaM # Ha uX ocuope (opMyJaHpoBaHHe OOUIEro ajJropHTMa peiue-
tHs yueOuuix 3aaau;

6) nposejenHe cmenHatbHOft padoTH MO YCBOGHAIO  y9alMdMCA
CTPYKTYPH aJTOPHTMA, PACKPHITHE Aepel HHMH COAGPIKAHHA OTAL/b-
HEIX AeitcTeHH;

7) onpejencHne MOC/AEA0BATEAbHOCTH pEUICHHA 3a1ad4 MO KOM-
KpeTHoil Teme, 4TOOW B mpolecce pPeUicHHA NEpBHIX 3axad orpadarul-
BAMICH KOHKPETHHIC ONCPAllHH, a 3aTeM OCYULeCTBAAJIOCH CBEPTHBA-
pie ux 8 obobuiennsie AeRCTBHSA;

8) obecneuenie peajH3aund yYaulHMHCA  BCeX ITANOB pellledds
34444 B (pONecce pPeleHnn.

Cipyskrypa yueGHOrO ajiropurma

AArOPHTMIL AWK WHPOKOE NpUMCHCHHE B npouecce obydenus.
B wxoabnoil npaktrke H3BeCTHO 06O/bUIOE KOJHYECTBO Pa3IHAHBIK
KONKPeTHHX aJArOPHTMOB H AJTOPHTMHUECKHX NPeANnHCaHUH.

K OCHOBHMM CBOHCTBaM aaropHTMOB OTHOCATCH HX ACTEPMHIH-
POBAKHOCTb, PE3YJLTATHBHOCTb M MacCoBOCTh.  AJATOPHTMHYSCKHE
HpeAnucanis Hapsay ¢ OCHOBHEME CBOfcTBaMH 0GJ3JAI0T HEKOTO-
PHMH OCOGCHHOCTAME, TAKHMH, KaK HedopMaaR30BaHHOCTD AefiCTBHA
N0 HEMY, OTHOCHTEJABHOCTL MOHATHA «d]eMeHTapias onepauna» (dae-
MCHTAPHOCTD TOMl HAH HHOM OfNEpaunH yCTaHasiHBaeTcs B pe3y/abra-
T¢ MOCTOAHHON AMATHOCTHKH Xapakrepa H ypoBHA CHOPMHPOBAHHOCTH
onepaunit), Heo6XOAHMOCTL BBIACACHHA B XADAKTEPHCTHKE ONTHMJ/Ab-
HOCTH Y4eGHOro anropHTMa AHAAKTHUECKHX YCNOBHII H Jp.

AJrOpHTM BHNOAHACT (QYHKURIO MOAEIH ACATEABHOCTH. Yuednaa
NeATEABHOCTD 3aKJI0uaercs B ONHcaHuH nabawo1aeMoro, B OpraHnsi-
WK fOHCKA OTBeTA Ha MOCTABACHHLIT BONpoc, B OGbACHeHHH HADMHO-
AaeMuX (AKTOB H B MCHOJHCHHH HAMEHEHHOrO NJIaHa.

[Tosnanne MioGoro mpouecca (fsacHus WAH NpeaMera) HaYHHAET-
ca ¢ omcanua nabmoaaemoro. Ha ocnoBe onucauus OTHICKHBARTCA
NepBOHAYAIbEAA CTPYKTYPA AEATEABHOCTH (3BpICTHKA), KOTOpas cTa-
HOBHTCA OcHOBOM co3nanua npeanucanud. Iloayuennoe npeanucanue,
KAK MPaBHI0, HEAOCTATOMHO ACTEPMHHHDYET npouecc NO3HaHHA. Aa-
FOPUTM e MOJKHO paccMaTpHBaTh Kak 00Jc¢e MO3HAHHYIO CTPYKTYPY
JACATEAbIOCTH.

B npouecce pelieHHa 3ajxau HCNOAB3YIOTCA CJACAYIOMHE  anro-
PUITMBL
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O6Gumuit aATOPHTM peleHss 3anay

1. Bunumareapuo npountaiite yCAOBHE 321auf H YACHHTE OCHOBHOM
BONpPOC; NpeACTaBLTE NMPOLECCH H siBICHHS, ONHCAHHLIE B 3ajaue.

2. TlosTopHO mpoyuTaiite cojnepKanHe safauum Aas TOro, urobul
YETKO NPeJACTaBHTh OCHOBHOM BONPOC 3ajaty, Nedb pCIICHHs ee, 3a-
AAHHLIE BEJHYHHBI, ONMHPAACH HA KOTOPME MOJKHO BECTH NOHCKH pe-
HICHHS,

3. TlpousBeanre KpaTKkylo 3anich YCAOBHS 33jJauit ¢ NOMOUBIO 00-
IMEeNPHHATHIX GYKBEHHBIX 0603HaYeHMN,

4, BunoanuTe PHCYHOK HIAH uepTe K 3ajaue.

5. Onpeneanre, Kakum Merogom Oyaer pewarbes sanaua; co-
CTaBbTe MJaH ee pelenis.

6. 3anuuinte OCHOBHLIC YPaBHEHHS, ONHCHIBAIOULHE MPOLECCH,
npeAtoXKenHble 3alayHoi CHCTEMOIL

7. Hafiaure pelresHe B obueM BHAE, BHIPA3HB HCKOMEIC BCJHYH-
HEl Hepes 3ajlanuble.

8. MpoBepbTe MpaBHJIBHOCTL PEUICHHA 3aaaun B oluleM Buje,
NpoH3BeAs ACHCTBHA € HAHMEHOBAHHAMH BEAHUMHH.

9. TIpousBeauTe BBHIUHCICHHS € 33 2HHOH TOYHOCTBIO.

10. ITpousseaure oueHKY peaqbHOCTH NOJYHEHHOrO pelIeHHsA.

11. 3annmunre orser.

Anroputm npeoGpazoBanusa €AWHHIL BEAHUNH

1. 3anuiuiite B JeBoli uacTH paBeHCTBa YHCJAEHHOE 3HayeHHe pac-
CMATPHBACMON BEAHMHHBI € YKa3alueMm HaNUMCHOBANHs €e eRHNHUb,
a B npasoﬁ YACTH PABCHCTBZ BBACIHTE HANMCHOBAHNHC BCOAHYHHW C
ko3 hruHeHTOM «efuHHLa»: 5 M/c=5-1 Mm/c.

2. 3anuuurte COOTHOWEHHE 324aHHON EAHHHIBL BEIHYHHE € HO-
BLHIMH eAHHHUAMY H3MEpeHHs:

3. B JneBoil wacTH paBeHCTBA 3alHIUHTE YHCJICHHOE SHauenie 3a-
AaHHOH BEJHYHHH, a B MNpPaBOil — COOTHOIUCHHS 4YEpe3 HOBLE eAH-
HHILBL

—— N
1000
Bm/e=5 =% s

S
3600

4. B npaBoii wacTH PaBCHCTBA OCYLICCTBHTE BCE JACHCTBHA € KO-
sppUUHEHTAMH H HAHMECHOBAHHAMH:

5-3600 km
1000 4

5 Mfc= =18 Kmju.
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ANropuT™M AAR ONpefeneHus NPOM3BOMHBLIX ELHHHI
(PH3IRYECKEX BEJHUHH

1. Hanumure GopMyay, BHPaKAOMWMYO CBASL BEJRUHNL, CARHAILY
KOTOPO/ HYIKHO ONPEACAHTH, C APYTHMH BeAHUHHAMH (MX enHAMuY
yIKe H3BECTHH H ABJAAIOTCH HCXOAHBIMH).

- Hanpumep, 1neoGXoaHMO ONPEEJAHTh €AHHHUY CHAN B CH. fas
9TOr0 3anHIIHTE OnNpeaeasionyio GopMyay AAA BEAHYHHBl CHABL

F=ma. (n

2. Bmecto OGyks, 0603H24AKOUIHX 3HAYCHHA BEJIHYHH, NOCTagble
B Gpopmyay (I) nauMCHOBaHHA HX CAHHHI B CH:

[F]=1 xr-1 m/c (2)
3. IMpomnzseante AclCTBUA ¢ HAHMEHOBANHAMA:
[F]=1 &r-m/c2

4. Jlafite onpejesicHHe eAHHHULI BEAHYHHBL
5. Fcan ecth HeOOXOAHMOCTb, TO BBEAHTE HA3BAHHE €AHHHIM,
T. €.
| kr-M/c?=1 HBIOTOH.

6. Beeaute kparxkoe oGo3naucine eHHHIL:
1 uworon=1 H.

AJArOpHTM pelueHHsi 3aa4 no OnpejleieHkio Mexanuyeckoil paborw

1. TlpounTaiire ycjoBHe 3apaum.

2. 3anuuKHTe YCIOBHE 3alayH ¢ NOMONILIO ofmenphuaiuX OyKe
BCHHBIX 0GO3HaUEHHI.

3. Cuenaiite uepTex, YKaXure Ha HeM ABHXyueecs teno (And
cHeremy Ten) # rpaduueckH H3obpasuTe CHAM, aeficTeyloule  ©a
TEJIO.

4, YKauTe HaNpaBICHHE ABHKEHHA Teaa.

5. Onpefeanre CHJAB, JefiCTEYIOUHE B HaNPaBJeHHA ABHIKEHMA.

6. 3anumnre GOpMyJy A5 ONpeAcfeHHs MexaHuueckoit padorui

A=Fs, (1)

rae F—cuaa, AeficTBylOnlaf Ha T€Ja B HaNpPABACHHN  JIBHKEHIA,
§ — PacCTOANKE, HA KOTOPOE [IepeMecTHIOCh T€10 B HanpaB/ieHHH
AeficTBHA CHJBL,

7. Moacrasbre B dopuyay (1) smavenns F n s 8 CH n npodspe-
AMTE BBIYHCACHHS.

8. Ouenute NOAYUCHHBI pe3yabTaT pelleHHd.

AJII'OPNTM pewesus 3apav no KHHEMATHKEC

1. TpounraiitTe ycaoBHe 3anauu.
2. Bujeante Tela, HAXOAAMIHECs B ABHXKEHHH, H BHA ABHAKEHH.
3. KpaTtko 3anHumuTe YCJ10BHE 32]a4H.
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4. 3anumnTe OCHOBHBE YPABHEHHA KHHEMATHKH B BCKTOPHOI
dopme.

5. BuiGepuTe CcHCTeMY OTCHETa M NOKAMKHTE NapaMerpsl ABHKE-
Hita Tena.

6. OcyutecTBHTe NEPEBOA YPABHCHHI KHHEMATHKH H3 BCKTOPHOM
dopMBl B CKaJApPHYIO (3anHwuTe B NpoeKHHAX HA H30Opanube ua-
NpaBJeHHS KOOPAMHATHLIX oceil).

7. Pewnie NOSYUYEHHYI0 CHCTEMY YpaBHEHMIT OTHOCHTE/BHO HCKO-
MBX Bean:unHd B o6mIeM BHae.

8. INposepbre npasBHABHOCTL pewienns B obuleM BHIE NMyTeM ofe-
paunfi C HaHMCHOBAMHAMM EAHNINL BeAHUNH, BXOAAIHX B (dopmyay.

9. IMoacrarbte B peiucnHe OOWIEro BHA2 3a/laHHLIC 3HAUYCHHA Be-
auuny B cucreme CH u npouzsenste BHIUHCACHHA.

10. TlpousseauTe OueHKY AOCTOBCPHOCTH NOAYUCHNOFO Pe3y/ib-
Tara.

A.'II‘OPHTM pemenna 3aaa4y Ha 3aKOHbLl JAHHAMHEKH

INpountaiiTe ycaoBre 3axa4u.

VsicHHTE OCHOBHO BOMPOC 3a1auu.

K[)ZITKO 3aMHUWNHTE VCJoBHEe 3auayd,.

Buiaeanre BaansmojeiicTByloiine Teaa.

Buinonsnure PHCYHOK, 31306[){13](0 Ha HeM BS:IHMO,'IGI'lCTB)’lOIuHe

o ol T o

TENA.

6. MzoOpasure ¢ mOMOINBIO BEKTOPOB JACiCTBHE Ha TEJO BuLle-
JIEHHOM CHCTeMBl APYIHX Tel.

7. 3anuunte B BeKTOPHONA opMme ypaBHEHHA ABNKCHUA AJH
KaXJaoro reaa.

8. BuiGepure Haubosice pPaUNOHAJIBHYIO B JANHHIX VCJAOBHAX CH-
cTeMy oTcHeTa.

9. OcyuiecTBuTe 3anMUCh ypaBHeunii ABHXKEHHA TeJd B NPOCKIUHAX
Ha OCH.

10. 3anumnTe AONONHHTENbHBE YPAaBHEHHA KHHeMatikn (ecru B
9TOM ecTb HeoGXOAMMOCTb) HA OCHOBE AHANN3A YCJIOBHA 331a4H.

11. Pewnre B ofuieM BHAE NOJVHCHHYIO CHCTeMY ypapBueHuil or-
HOCHTE/IBbHO HEH3BECTHLIX.

12. TIposepbTe NpPaBHALHOCTL pelleHHa 3aaaun 8 obueM suae ny-
TEM ONEPAaUHH ¢ HAHMCHOBAHMAMH BCJHUHH, BXOARINMX B (OPMYAni.

13. TMoacrasbre uncnoswie nanusie B CH B pewenne obinero suaa
H MPOU3BEIHTE BHUNCACHU.

14. Ouennte NOAYYCHHLIL PE3yabTaT peliceHHs.

AJ"‘OPHTM peuenns 3a4ay HA 3AKOH COXPAaHEHHA HMNYyJbCa

1. INpounraiite ycaorne sanaun.

2. Buiacinrte OCHOBHOH BONPOC 3434 H KakHe Teia B3aHMOACH-
CTBYIOT.

3. Kpatko sanuumiure ycjioBHe 3ajaun,

4. BuisicuuTe, B KAKHX HANPABACHHAX CHCTEMAa 3aMKHYTa.

5. Cnenaiite uepTex, yKa3aB BeKTOPH HMIYJIbLCOB.
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6. 3anuumHTe 3aKOH COXPAHEHHS HMNYJAbCa ANA 3AAAHHKX TeN B
BexTopHoft dopme. .

7. BoiGepure cHCTeMy oTcueTa.

8. Ilepeseaute BekTOpHYIO (hOpMY 3anHCH 3aKOHA COXPAHERNA
HMOYJLCA AJ8 AAHHONO CAyvas B CKajapuyio (B NpOekuUMSX Ha Bbl-
GpaHHEe OCH KOOPAHHAT).

9. Pelnrte ypaBHeHHE OTHOCHTCALHO HCKOMMWX BEAHYNH

10. TlpoBepbre NPaBRABNOCTL HANACHHOTO pCUICHHs NyTeM onepa-
UHH ¢ HAHMEHOBAHHAMH BCJHYIH.

11. TloacraebTe B pewreHue OOILEro BHAA YHCHOBLIE 3HAYUCHHH BE-
angan 8 CH u npousseanTe BbLIUHCHCHHA.

12. Ouennre JAOCTOBEPHOCTL MOJYUCHIONO pe3yNbTaTa.

AJropuTM pelwenHHs 3aRau HA ypaBHeHHe Tenaororo Gananca

1. Tlpounraiire ycnosue 3ajnaum.

2. lpoanaJusupyiiTe ycaoBHE 3afaui, T. €. BHAGAHTE TCJ3, y4a-
CTBYIOUIHE B TCNJAOBOM o0MeHe, W ONpEAENHTE NPOIUECCH, B KOTOPLIX
yuacTBYyeT KaXjoe Teao.

3. Kpatko 3anuiuute YCJAOBHE 3a4auH.

4. 3anuuminte ypasiienne Tenjoporo Gananca B ofuies Buje:

Q 1oyt Q?(nonyq,)= 0.

5. 3anmmunre ypasucuue rtenjiosoro Oaianca (A28 KOHKPETHHX
TeA M 3afanublX IS HHX NPOLECCOR).

6. Peumnre noayuenHble YpaBHCHHS OTHOCHTEILHO HCKOMOIN BeJH-
GHHM M NpOBepbTe NPABHABLHOCTH €F0O pewienns nyTeM JxeficTBuA ¢
HAUMEHROBANHAMH.

7. ToacraBbre YHCAOBHE 3HA4eHHs B peluenne obuero sujaa A
MPON3BCANTE BLIUHCACHHA.

8. Ouexure JIOCTOBEPHOCTL MOJIVYEHHOTO PeE3yabTaTa pelleHus.

9. 3anuuiure OTBET.

Hpumevanue, Tlpn pemennn sajay Ha ypaslieHHe Tenuaosoro 6a-
aanca MoxerT OHTbh 3)PEeKTHBHO HCNOABL30BAHO OAHO H3 CPEACTB Ha-
FASAHOCTH: rpaduuecKans HHTEpNpeTaiHs NpPOUeCcCOoB, NPOHCXOAAULKX
¢ KaMAMM H3 Teh, yuacTBYIOWHX B TenaooGMene.

[TponaaocTpEpyeM npouece peiueiHs 3a4aUl ¢ HCNOJbL3OBAHHEM
JIAaHHOTO aJAropHTMa.

3apaua. 0,2 Kr HeneperpeToro BOAAHOrO Mapa BNYCTHJIH B KaJjo-
pumerp (amomuunenmii) Mmaccoit 0,1 kr, rae uaxommics Jem npH
temnepatype —8°C. TemnepaTypa B KalOpHMETpe YCTaHOBHNACH
24°C. Kaxoe KoanuecTBO Jbaa Oblio B8 Kajophmerpe?

Pewenne sapauu. Ilocse utenns ycaoBHs 3afaud  NIPOBOMHTCA
NePBHYHLI aHaJn3 ¢ BHIABACHHEM TeJ, YUacTBYIOWHX B TENJOBOM
o6Mmene. B TennoBoM ofMeHe yuacTBYIOT: KajopHMeTp, Jiej, Henepe-
rperwii nap. 3arem BHISICHAIOTCS NPOUECCH, NPOHCXOAAULHE € TeAa-
MH: KaJOPHMETp HarpeBaeTcs; Jej Harpesaetcs W OaaBHTCA; ODpa-
30BaBIIAACS BOAA HArpeBaeTCs; Nap KOHACHCHPYETCs H KOHACHCHRO-
BaHHas BOJA OXJa)kaaercs.
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Odopmasercs KpaTKas 3anHch YCJIOBHA 3ajau:
Kaxopumerp, nap, Jaexn

my=0,2 Kr
maa=0,1 Kr
la=lz=—-8°C
ty=100°C
[ =24°C
tna=0°C
;11,,—?

OcyuecTsasiercs Npouece pewieHHs 3aAau, KOTOPHI HauHHACTCA
C 3amHCH ypasueHus TenJaoBoro Gajaanca B of1meM BHIC:

Q I(o'm.)+ Qz(nony'a.) =0, ( 1 )

Hanviefiwee peuenne Npeanosaraer yTounciHe 3aNHCAHHOrO yps-
HCHHA BHAYAe AJTA 33aAaHHBIX TeJ:

Qu + Qn 2 b Qu=0, (2)
a8 3areM aan npOlleCCOB, NPOHCXOAAIHN C Kar{JbIM TEJOM:
Quron) + Qu--noxay+ Qacuary+ Quaasay+ Qu-niary+ Qxmary=0. (3)

[Mocneanion 3aniuch YpaBHEHHs TENAOBOTO Galanca MOXKHO HHiep-
npeTupoBath rpaduueckn B koopaunarax Q u { (puc. 26).

e )
190,
ral

2 80+

|
| 60 ¢

3 |
I 40t

|

b il L
Qn-broxn, antrow) . | Qx
PO s R vl ol ! _

0fomd) 2 V) opaad) ardwaz) afpor)
20 24(na2)

Puc. 26.
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M3 prcyHKa BHAHO, UTO BCE MPOLECCH MOJKHO PAa3jeauTh Ha /Ra
KAacca: mpouecchl, NPOUCXOAAULNE C H3MEHEHHEM TeMNepaTypul 1eia
(narpepanme, oxaaicienue) u Ge3 H3MEHEHHT TeMHepaTypHl Tesa
(nnasnenue, oTBepaAeBaHNe, MapooGpa3oBaiHe, KOWAEHCAUHA).

Kamaslil KJace NPOLECCOB ONHChiBaeTcs (GopMynaaMu onpensied-
woro Buaa. [lepsuit Kaacc MPOUECCOB  ONHCHIBACTCSA dopMynoil
Q=cmAt, sropoit dopmyaoii Q=Km, rae K moxer OHTb yeIAbHOT
TenAoTON naasaenns (A) WAM yieabHoll Tenioroit mapoofpasosa-
pua (L). Yuurwisasi, 4t0o Jejl # KaJOPHMETP HarpesaloTCst OAHOBPC-
MenHo ot temneparypu —8°C (aea no 0°C, kanopumerp 20 +24°C),
Ha rpadHKe oTpeaki, H300paskaloulHe KONHUCCTRA TeMJIOTH, MOJYYE-
Hee STHMH Telamu, uwactuyno cosnaxaor. [TostoMy npapas 8acth
rpaduka (mo ocm aGeuwee) Ha Qy OKasHBACTCH KOpowe JeBoil.

¥Ypasuenne (3) npumer Bua:

—MaLn+ MpCy (I = tn) + MaCa(lon— 14) +Maka+
A 1tnCa ({—tun) + ManCan (l—lan) =0,

KOTOpOE PenIaeTcsi OTHOCHTEAbHO MacChl Jbla (mx).

lMpumenennan rpaduyeckas HHTEpHpeTauHs K SBACHNIO TeNnN00sH-
MeHa MEXAY TeaaMy no3poaser o6oGuIHTh yueOublfi Marepuad Kyp-
ca ¢nsukn X Kaacca ¢ MOMOUILIO 33KOHA COXPAHEHHA H npespatic-
unst sueprun. TIpn 510M ypasuenie TenJOBOro Gaganca BOCHDHIHHMA-
eTcq KaK CPeACTBO ONMHCAHHS ABJCHHIl NPHPOAL  HA OCHOBE 6oace
ofmero 3akoua npHPOJLLL

Kpiutepun u ypostu chOpMHPOBAHHOCTH
YMEHHSI pemaTh 3ajauM Nno (usHke

3uas KPHTEPHH H YPOBHU CHOPMHPOBAHHOCTH YMEHHS peulaTth 3a-
1a4H, MOXKHO OHUEHHTH 3HAHHA M YMEHHs YUauiixcg, a Takxe Metoiu-
Ky, mpiMenseMylo yuuteneM npu o6yuennn. C apyroft cToponw, 310
NO3BOJAET ONpeAe’afnTh H HAYYHO OCOCHOBHIBATH COAEpXKaHNE COCT-
BETCTBYIOUIHX 9Tai0B OGYUeHNS, HA KOTOPHIX (POPMHPYETCA YMeHue
a0 sajaunoro yposus. Onpenejenne Bepxnero (BHCWIEro) ypowus
HeOBXOMHMO ANA OCO3HANHOIN, UedcHAaNpaBICHHOI PaboTH yunTeas No
OpMHPOBAHHIO YMEHHA N0 32/1aHHOTO YPOBH:A, BHACHHE MCPCHCKTHBGL
B Pa3BHTHH LAHHOTO YMEHHs.

Ha ocHoBe 3HaHHil CTPYKTYPH AEATEJBHOCTH H COCTaRa ofepd-
unil OnpeaesiOTCs KPHTCPHH, a Ha OCHOBE KDHTEPHEB ONPENCAAOT-
¢a yposHH cHOpMHPOBAHHOCTH YMEHHS pellaTh 3afavH.

OcHoBHbe KpiTepHH c)OpPMHPOBAHHOCTH YMEHHs pemats duanue-
CKHE 3a/1a4H:

1. 3uaHne OCHOBHEIX omepalnfi, A3 KOTOPHIX CKJIaABIBaeTCA Mpo-
Iece peilleHus 3anav, H yMEHHe HX BHITOJHATE.

2. VcBOeHHe CTPYKTYPH COBOKYIHOCTH onepanmii.

3. TNepenoc YCBOGHHOTO METOAa pEUICHHs 33724 NMO OAHOMY pa3-
Aeny Ha pelleHHe 3a1a¥ 0O APYCHM pasjfenam H NPEAMETaM.

B npouecce popMupoBaiis OGCOIIEHHOTO yMeNHA pemaTh 3anavn
MOryT OHTH BBUICACHH YPOBHH  C(OPMHPOBAHHOCTH 0606IeHROrD
yMeHus peliaTh 3a7aul, NoKasaniue B Tabanue 3.
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TaGauus 3

Yporeut chopMUPOBANHOCTH
yuoNBE

JlegcTane m opcpuums

[epamd yposery: yme-
Hite AHAAMIHPOBATH  YyC-
n0BHE, KOAHPOBATHL €ro;
BAAACHHE  OTALALHEIMIN
onepaAHAMIL, ofuyuran
agasn  Goabworo  KJjacca
sanan

Bropod yposexs: yme-
RiC pelaTh aajaud pas-
ARYHNX BHAOB

Tperud yposexs:  0B-
ASACHHE  CHCTEMON cno-
codoB H METOAOB pellie-
MHA  3a3j4a4,  anropirMa-
Mit pemiends  zagaw 0o
KORKPCTHNM TeMay

Yergeprotd yposens:
oBAAACHNE OOMIHM  Aar0-
pHTMOM  pelienHas i
HeCKHX 3aj1a%

I
2.

3.
4,

5.
6.
7.
8.

1.

2. Oanagenue

[ -

—
.

. OcyuiecTeaenne

. Ocyiurecvpaenne KOAHPOSalHA

. piivMenenie  oGWEro 2aropuTMa

Kpatsaa 3anuch ycAoBUR 3aitawu

BLinoaKenne PHCYHKA, YePIeAa MO ONHUCAHHIO
yeaonust 3ajavuu

Odopyaente NPOUECCa PEUICHRA 3aRaTH
Af24H3  yCJAOBHA 33249 C  BHAACHHEM ABAC-
Hudl, Opoleccon HAN CROfICTE Tea,  OMMCAHHMX
o Hew

MateMaTiiecKaa 2anKuch CODTBETCTBYIOULEro 3a-
KOHA NN YPABHENHS

Pelsenie 330HCANHOMO YPSBHEHNA OTHOCHTRALHO
HEHIRECTIOND

Bunoanenite AefiCTBEA ¢ HAUMCHOBANHBIMH HHC-
aamu

Ocywmecrgachie npeobpasonanmii eumniy  Hase-
PENHS  BeNUUHIL

[Ipusencnne BHIUEHAIBAHULX  ONEPAUHA A
peiienA 33444 Pa3HUYHEX BHAOB

MCTOAAMIl  PELICHHS  MCKOTODHX
Raaccon 3anay (pacuer TENJAOTH NA OCHOME la-
KOHZ COXpadenun W NpespiuleHHs IHEPriH, pas-
90T SJACKTPHNECKNX uereit)

Ocymecrsenye NPORCPRH  NOJAYUEHHNX pe3yib:
TATOB NpI PEWeHrAN 33134 MeTOAOM CPaBHEHHR
¢ TaGMNUHEME  AGHNLIMU, SHaYeHHAMH (uana.
CKHX NOCTOAHNEIX; OUEHKA AOCTOBEPHOCTH 00AY-
eHHOTO OTHeTA;, Poulenie 3anaus Apyrus coo-
cofoM d

Ocyulecmneuue aH2AN3A 331aN% C BHAGACHISM
e CTPYKTYPHHX 3IJeMEHTOB H 3Tanos pelueHAs

Yceoenue ocofensioctell  pasansnmx  cnocolos
peleitia  PUINYCCKHUX 3aaau
. Moctpoenue AArOPHTMOB  pemieHua 33233 00

KONKPCTHHIM TEMaM H Da3aesaM #a OCHOBE b~

ACACHHOR CTPYKTYPH npouecca pemenns 3aiad

CAMOKONTPOAR 33  OPOLEICOM

pewenust 3anad

OcyniecTniaeiite aNaan3a YCAOBHA 331348 C AN~

XedenneM 3a0a4B0R  cHOTeMH, ABJeHN@t W apo-

Heccon, ONRACANNLIX B 3ajate, ¢ OnpefeneHieM

YCAOBHA HX npoTrexamin

yCAOBHA  3aja-

4 M NPOIECca PeMieHHA  MA  PAIAHAHBIX YpOSB-

HAX;

a) Kpatkas 3anHch YCI0nHs  3aRaum;

6) DMROJHEHHE PHCYVHKOB, NIEKTPHYECKHX CXeM;

B) BHnOaHewite ueprexedl, rpaduKos, BEKTOPHWX
AMarpams;

r) 2anuch ypassenmns (cuerems! ypasueuull) wan
MOCTPOCHHE JOTINCCKOTO  YMO33KAD4eHIS
Buaeacrie cOOTOETCTBYIONIErO MET0Aa o Cnoco-

008 pelicHi KONKPETHON 3ajfaud
AnA pemenna
33824 PasaHMHGIX BIAOD
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HMpodoaxenue

Ve cq;,?e:’:,g“"““" NeRerene u onepauns

Maret yposens: yme- 1. Bunesenue cTpyKTypH aw6oft yueGnoft 3apaun
HEC MEepenoca CTPYKTYpH W npoiecca ee pelenns
nesTeNbHOCTH A0 pelue- 2. Onpesesenie MeToAa U cnocoloB pewenis yued-
#ui0  (u3ntecKHx 3asav noft zapauy
na peulenue  3agaw 6o 3. Buaeaense ocofemnccredl peMICHHA 3afaull KOB<
JpYrHM npeaMeram KPeTHOTO Npeamera

§ 6.5. METOOMKA OBYYEHMA YYALIMXCSH
PELLEHMIO 2AL[AY MO HU3UKE

Ynpasaense 2106biM NPONECCOM Npeinojaraer Nepesoi o0 bLKra
H3 ONHOTO 3aJaHHOTO COCTOsAHA B Apyroe. UToln 3TO nojOXKenH:?
NPHMEHHTh K npoiueccy OOyuenHs yuauluxcs OOLLHM METOAaM peuie:
HHA 32444, HEOOXOAHMO 3HATh yposenb CHOPMHPOBAHHOCTH 3TOrO
yMEHHs Y HAX K Ha4aly U3ydeHHs Kypca QHIHKN VII kaacca. 3arem
NomKEE GBTH uerKo onpexesennt (cdopMmyanposans) TpeGoRaHHA K
3nanuaM ysamuxcs 06 oGLLMX MeToAax pelleHns 3aaad H K ypOBHIO
cOPMHPOBAHHOCTH 3ITOIO YMEHHA K MOMEHTY OKOHHUAHHA cpeanes
wkoau. Tperbsi npobaeMa, KOTOPYIO AOJMKEH pewarb yHHTENb,— 300
npoGaeMa NOHCKA PAUHOHAABLEMX CROCOGOS obyuyenns Meroaam pe-
HIeHHsl 2aaay.

B sauaze VIl kaacca yuauiHecs He BAafei0T OOIHMH MeTOAaM:
pelienust GH3MIECKHX 3aAa4, TAK KAK TONLKO 31€Ch BCTPEHAIONCA. <
uuMH snepssie. Ho UM NPHXOAMAOCH peliaTh MaTeMaTHUCCKHE 3al4-
un ¢ 3neMentamy hHIHKH.

B npoiccce pellenHs MATeMaTHYCCKHX H (QHIMUECKHX  3aAdt
umetorea obuae onepaunn. [TosToMy BOIMOXKHO OCYUIECTBHTH O€fe-
HOC YMEHHs PeliaTh MaTeMaTHYeCKHe 3ajaud Ha peieine busnye-
CKHX 3aaau. Tak, yuammuecs K Hauaay obyuenna B VII kaacce ywxe
BJAACIOT NPOCTEilIHMH BHUHCAHTENLHBIMH YMEHHAMY, 3 TaKKe ysMe-
nHeM noctpoends rpaduka. Ho ectb H TakHe onepauni, COACPKAnMS
KOTOpLIX B MaTeMalHke H (PH3HKe HECHACHTHYHO (nanpnmep, AeiicT-
BHS C AMCHOBAHILIMH BCAHYHHAMH).

K OKOHY2HHIO cpefiell WKOAB Y ydautsxcest R04xnn Obivb cop-
MupoRansl obuKe METOAB pelicHis 3anadt. [Mpounece ycsoenua yvua-
LHMHCA METOA0B PCUICHNs 32484 HIET J0BOJALHO CJOMKHO.

Habajo1elns 3a JeATEIBIOCTHIO yuauluxes, H3yuerie HX 3nauni
0 METOJaX PELiCHHs 3a1aY Ha OCHOBE aHaJH3a NHCHMCHHHX pabor
NO3BOAZIOT NPELNOJI0KHTB, YTO ycBoeHHe OOIIHX METOA0B HAeT Uy-
TEM YCBOGHIS COACPHAHHA OTAGALHLIX OnNEpaumii, H3 KOTOPHIX CKAd-
AWBACTCA AGATEAbHOCTH Yyamuxcs. Ha ocHose cpaBHEHHs METOACH
pelCHHA B Pa3AHUHLIX KAACCAX, NPHMEHAEMBIX YYAULHMHCH, MOKUD
CYAHTB O TOM, KaK NPOHCXOAHT CBepTLIBANHE onepauril B onpeaedes-
HYIO CTPYKTYpY, NO3HanH#e CaMoil CTPYKTypH.
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B nscrosimee BPCMS NPEACTABASCTCHE BOIMMNHLM BHACAHTE Che-
AVIOILIIC OCHOBHBIE 3ITalbl OBJAZCHHA YUAIWRHMUCH METOAaMH pelue-
i 3asau:’

I) BuipaboTka yMeHHs aHaaH3npoBarThL ychoBHE Ba-
nau;

2) puipaboTKa yMmenus BHNOJHATL OTAGAblibEe onepauuy, obuiHe
Ans OoNBIIOrO Kjacca 3ajnay,

3) oBhafenHe KOHKPETHHIMH METOAAMH peuieHis 3azad
no onpeaesaennofi Teme B onpeaencHHOrO BHAA;

4) omjAajeHHe NPEANHCAHHAMH aJATOPHTMHYCCKOrO THNA NO petne-
HHIO 32124 ONpeAeNCHHEBIX BHAOB (BBIUHCAHTCNLHEIX, JOTHYECKHX,
SKCMEPHMERTANbHBIX) ;

5) ycsoenne oGumiero npeAnNHCanMs aiNrOpHTMHYE-
CKOTO THNA no peulenuio Qpusnyeckofi sanayil

AnaNOrHYHO HA3BANNLIM STANAM MOMXHO BBHIICIHTL OCHOBHHIE STa-
Nbl AeATENbHOCTH YUHTENA NO PYKOBOACTBY NPOUECCOM BHPaGOTKH Y
yUauHxcs OOMHX MeTONOB pewenis (GJH3IHYECKHX 3aiau.

Kpatko onuweM cOAepKAHHE KAXKAOTO U3 9TalOB (HOPMHUPOBaNHA
Y yyaluxcss yMeHHs pelwaTth 3ajlaum.

Mepeud sran. Tlpouece anamiza KOHKpPeTHBX (QH3WUECKHX B3auay
J0BOJILHO cAOMKeH, On HAYHHACTCS C BOCOPHATHS YCNOBHA 3aiaud,
sajannoll onpejaejenntM Kogom. ' TekctoBoit koa (Kak Goaee pac-
npocrpanenubiii cnoco® npeabsBicHHs (QH3HUCCKON 3a4aui) OKAasul-
BACTCsl TPYAHO BOCOPHHHMAEMbBIM A oGpaauoro npeacraeieHun
coaepxkanug  3agaun. [losToMy npouecc BOCIPHSTHA KOHKPETHO
gaflauy  CONPOBOXAAETCH NEePeKOAHPOBAHHEM ee YCJI0BHA ¢ NOMO-
Wbo Koga Oonee suicoxoro nopanxa. Ilepsofi gopmoll nepexojupo-
paHus 3ajaqH asBiaserca gopma KpaTkoii 3amicH ee yCJO0BHH uepes
Oykselnne H 3sHakoBble o0O3HauyeHHsA C© COOTBETCTBYIOHLMMI HH-
JieKcaMil, a TaKie BhLINOJHEHHE PHCYHKOB, yYepTexeil, CXeM SJAexTpH-
YecKHX uenei. .

Ha namnoM sTane yuamuecs OBAAJACBAIOT W APYrHMi opMasmu
JanpHeilluero nNepekojiHpoBanua M KogaMmu Gosice BBICOKOrO NOPAAKA,
HafpiMep HCNOJIb30BAHHEM AHAJAHTIICCKON (pOpr! 3anHCH AJf rpa-
(HYECKOro KOAHPOBAHHS CHJ.

Bropod sran waunHaeTcs ¢ BHISBACHHS CTPYKTYpH mnpoiecca pe-
wennsa sanaun. Ha nepswix nopax nponcxoaur ueyerkoe (anddysro-
paccefHHOe) BOCMPHATHE caMOf CTPYKTYpPH, HO OCHOBHOE BHMMAaHHE
ofpauacress Ha cojepikanie oOmKX onepaunii no pewieHHio 60N
(GH3NYeCKON 3ajaun; HAET Npouece YCBOCHHA 3TnX onepaunii. Oco-
6o¢ BHHMaHHe JOMXKHO OuiTh yaeneno (OPMHPOBAHHIO TaKuX onepa-
uHi;, Kak BHOOP panHOHaNbLHBIX cNOocOo0OB peuicHHs 3aJaYH, BHLINOJ-
HeHHC NPHOAHKEHHKX BLIYHCASNHIT, BuInOARCHNE XefiCTBHH € HMEHO-
BZHHWIMI BeJHUYHHAMH, Npeobpasopaniie eHHHL BeAHMHH, NpHMeHe-
ke PasaAHYHBIX cnocoGoB MPOBEPKH I AHAJH3 pe3yibTaTta.

Haspannble onepauu# orpadaTLBAaIOTCs B Mpouecce  pelliCHHA
KOHKpeTHRIX safay. Tlpu sToM yuammecs pewaior sajayH pasiTHYHB-
MH METOAAMH, peajusys HX uepea onpeaejennwvie cnocobwn. Hapaay
C VCBOCHIIEM OTAEJbLHBIX ONepalliii, KOTOpHe ABAAIOTCA OOIMIMMH RJA

06



pewenns SOMbINOrO Kaacca GHUIMYECKHX 3ajad, yyallHecs OBAAACRA~
10T MeTOJAaMH H crnocoGaMH pCWIEHNA KOHKPeTHHIX 3ajxav.

Ha 7perves srane nponcxoauT ycBoenue obuiell CTPYKTypu pe-
HWIeRHs KJacca 3ajay No KOHKperTHoll TeMe, Ha NpPHMeHCHHe KOHKper-
HHX (HsHyecKnX 3akonoB, Ha aainom 3tane ycBOCHNS YYalUlHMHCK
OOMIHX MCTOAOB peleHHs 3aJaY AaHHOr0 KJACCa YCBOCHHBIE padee
onepauKH BHICTPAHBAIOTCA B CTPOTYI0 CHCTEMY, KOTOPYIO MOXHO
paccMaTpHBaTh Kaxk NpeamIcanHe aJropHTMHUYECKOro THNa AJs pe-
IWEeHHA 8ajad NO ONPEICJICHIBIM TeMaM.

HYergeproui sran npoiecca YCBOCHHH YUALNMHCA METONOB pelie-
uHA (PU3HYECKHX 3a/1aY¥ 3aKJI0Yaercs B TOM, YTO NpeianHcaHHa anaro-
PRTMHYECKOrO THNZ AJNA pEUlenHs 3ajav onpeaecseHHoro BHAa (B
YHCAHTEIBHBIX, JIOTHUECKHX, SKCHCPHMCHTAbLHLIX) 0 KOHKPeTHHIM
TEMaM H Ha KOHKpeTHmle 3akomnbl o0oOwmaiorca B obuuie npeanHca-
HHA aNropHTMHYECKOro THMA 3aay 3TOro BHJA.

Ha narom srane npoucXoaHT panbheiiiee ofolulenne npejgnHdca-
HAK aNTOPHTMHYECKOrO THIIA, NpH 3STOM BuipaGartniBaercsa obuee
NPeANHCAHNE AJNFOPHTMHYECKOrO THNA AJs pewenus ool pusnye-
CKO# 3a/auu.

Mertoanka ofydeHus yuamuxcs
PCUICHHIO BLIMHCAHTEABHBIX 3aaay

H3 Goasworo MuorooGpasus yueGunx sanay nanbosee BCCOMBIMH
SBJASIIOTCH BBHIYHCJAHTENLHLIC 3ajavuH. BH}I@JIHM ILeJAH  peuicHna  BH-
YHCAUTEALEBIX 3344 ¢ MO3MiLitl HX poan B (GOPMHPOBAHHH NONATHHA:

1. YTounenne npH3IHaKOB NMOHATHI.

2. Nupdepenunposka CXOAHBX NO KakuM-an0o npH3HakaM no-
HATHIL

3. BuipaGorka yMmenust NPHMEHATb MOHATHA B yuebHofi H NpakTh-
4eCcKoft aesTeIbHOCTH.

4. Ycranopacnue, yTouHenHe WIH 3aKpenjehiue CBA3K MexAy no-
HATHAMH. .

5. Konxpernsanua noHsaTHiL

6. Yrounenne obbemMa NOHATHIL

Pewenne sagauy HAaYMHACTCA € YTCHHA €¢ YCJOBMA, KOTOpOe
ROJXKHO OBITH YCTKHM H BBIPASHTENbHHM. YUHTeNb A0MMEH yOeaHTh-
cA B TOM, YTO BCe TePMMHLI H MNOHATHA B YCJAOBHH SICHB Anf y4a-
wHxea. Henousthuvle TEPMHHL BHACHAIOTCS NOCJAS NEPBHYHOrO 9re-
uun, OHOBpEeMEHHO HEOOXOAHMO BHLICJAHTE, KAKOE SIBACHNHE, Mpouecc
HJIH CBOICTBO Ted ONHCLIBACTCH B 3ajave. 3artem 3ajava vUHTaercs
NOBTOPHO, HO XK€ ¢ BLAGNEHHEM AAaHHBIX M HCKOMBIX  BeJHYHH.
M TosNbKO nociie 9TOr0 OCYUWECTBAAKT KPATKYIO 3anich YCJIOBHSA 3a-
JLaYH.

Yeaosue 3apaun B Kpatkofi ¢popme moxer ObITh 3aniCaHo B CTPOY
Ky # croabnx. B meroauke npenogasanus oGWENnpHHATON KpaTKO#
(popMOIi 3alHCH SBAAETCA 34NHCL B CTOAGHK BCEX AAHHMX BEJHYHH
C MOMOILIO NMPHHATHIX OGYyKBCeHHLIX 0003HaycHuil, 2 MX YHCJIOBBIE Aaii-
HHIC ROKHH 00f3aTeNLHO CONPOBONKAATBCA COOTBETCTBYIOUIHMH Ha-
uMenosanusiMu. [Ipy HaJHYHH HECKONBKHX 3uauyeHufi ogHON H TOW
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Xe BeAHYHMHL BBOAAT HHAGKCH (HauaiabHuie GYKBHI COOTBETCTBYIOUIHX

CI0B HAH UHGPL).

Cnocofbl 3aMHCH YCAOBHS 3a4aun
Pacemorpum cnocoGul 3amicH YCJOBHA 3ajaud B CTONOHK.

I. 1. Bonpoc 3anaun.

2. 3nauenus BEJHYHH, YKA3aunHBLIX B YCJOBHH 3aaaud.
3. 3uauenus BeJHYHH, HafAeHHBX H3 Tabauu.
Il. 1. 3uauends BeAHYHH, YKa3aHHBIX B YCJOBHH 3aJaqH,

2. Bonpoc sanaun.

3. 3Hayenus BeJNHYHH, HANACHHBIX H3 TabaHlL.
HL 1. 3nauenns BeJHYHH, YKA3aHHWX B YCJAOBHH 3a]a4qM.
2. 3naueHHa BCJHYHH, HAHACHHBIX H3 TalaMiL

3. Bonpocun 3agaun.
1V. 1. ¥Yxazauue sBJeHHA

jajnase,

HAH TeJa, O KOTOPpOM HIeT peudb B

9. 3HaueHHs BENHYHH, YKa3auHBIX B YCJAOBHH 2ajavuH.

3. Bonpoc 3anaus.

4. 3naveHHs BeJHURH, Hafiaennuix #3 Talbanu.
IlpsuMepbl 3aMHCH YCJIOBHA 33Aa4H Pa3ANUHBIMH crocoGamu:
3aaava 1. CKOABKO CYXHMX APOB HAAO CXEYb B KOPMO3al2apHHKe,
wro6u narpets 100 kr Boaw or 10°C no xmmenua? KIIJL kopmo3aa-

napuuka 15%.

Myp — ?
71a==100 Kr
tl == 10 OC
fg== 100 °C
n=0,15
7==83 MJIx/kr

cy=4,19 xJIxk/(xr-K)

I
mg==100 &r
,l =]0°C
tg =100°C
n=0,15

¢g=83 MIx/xr
cy=4,19 gJIx (kr-K)

my=100 kr
L, =10°C
1,=100°C
n=0,15
I, — 2

g =83 MJLx/kr
cp=4,19 &JIxK(xr-K)

AY
KopmozanapHux
m, =100 kr
Il - 10 c'C
lg= 100 °C
n=0,15
mnp—?

=283 M]JLx/xr
en=4,19 gJIx(xr-K)

Apropsi H3 BCeX NpHBEAEHHBIX cnocoboB 3anuci ytaosna 3aja-
un npeanountaor 1V cnoco6. On spasercs #anbojee pauHOHa b
HMM B TOM OTHOUICHWM, YTO B HCM YKasbiBaercs 00bEKT, O KOTOPOM
HAET peub, 4TO MO3BOJARET OHICTpEe BOCNPOM3BECTH B NaMATH YCIOBHE
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3aAaUil; B yCJN0BHE BNUCHIBACTCH TOJb-
KO TO, uto gano u nano nafitu. [dan-
Hbie, TpebylouiHecs Aa8 peuenns 3a-
Aaui, HO He yKa3aHHble 3THM YCJIo-
BHEM, 3alHCLBAIOTCA fOC/]e TOro, Kax
YUEHHK NPHXOAHT K BHIBOAY 00 HX
neoGxoauMocTH, AHaans taxkoft 3anu-
CH MO3BOJASET MPOCACILHTL 33 MUICAH- ¢
TEALHBIM MPOUECCOM YYallerocs. A

Kpatkas dQopsa 3anHch skaiova-
eT 3amHch JaHHBIX BENHYHH  qepe3s
OykBenHue 0003H2UEHHs, BHIIOAHE- m
HHE DHCYHKOB, CXeM, ueprexed, rpa-
(HKOB, NOACHAIOUIHX YCIOBHEe 3a1aYH.

PaccMoTpHM  npHMepnl  KpATKoil
3aMHCH YCJIOBHA 3alaYy, CAe HEOdX0-
AMMO CACNATH PHCYHOK, BHUTOAHHTL YCPTEX, BHIYEPTHTD IAEKTPHtUC-
CKYIO 1ienb, NMOCTPOHTL rPaduK.

3apava 2. K kouny crepxua AC aaunoii 2 M, YKpPenjeH#oro
IWapHHPHO OAHHM KOHUOM K BeDTHKAJNBHOM CTeHe H NepIeHIHKYJIsip-
HO, 4 ¢ APYroro Komua nopiepiusaeMoro tpocom BC AaHHOM 2,5 m,
noaBelten rpys maccoit 120 kr (puc. 27). Haifiti cuinl, aeficTsyioulue
Ha TPOC M CTEPHKElD.

PHCYHOK, KOTOPHIl CXeMaTHueCKH H300paxaer 3aja4Hylo CHTYa-
WHIO, HFPaeT Peulaloulylo poab B OCO3HAHHH 3a4aui i cnocoberbyer
Gosee OBLICTPOMY HaXOXJICHHIO CRocoDOB ee pellcHuA.

Pue. 27.

Kpouwreitn
AC=2,0 m
BC=25 m
m=120 xr
Fi—>?
F,—?

3apaua 3. OnpeaesuTs HANPAKEHHE HA KaMKAOM CONPOTHBICHHH,
CCJIM BCE OHH COCAHHEHH! HOCJeLOBATC/ABLHO H PABHH COOTBETCTBEHHO
2: 3 u 5 Om. OGwee nanpsxenue pasuo 20 B (puc. 28).

R1 R2 R
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DnexTpuueckas uenb
R|‘=2 OMm
R2=3 Owm
R3==5 Om
U=20 B

3anaua 4. Bpycok maccoit 1 Kr aBHKeTcs noa AeficTBHCM THPW
maccoil 0,5 kr (puc. 29). Onpeaeauth HaTAXKEHHe HATH, ecan Kos¢-
duunent Tpenus pasen 0,1,

my=1 xr
=05 Kr
k=0,1

F—?

KuGepnernka 3agauy CUHTAET HepEIICHHON, €CAH MOJYUCHHHI
OTBET HE nposepen. B wKo/AbHOI NpakTiKe YunTedd AalleKo He Bcer-
Aa TpeGyIoT NPOBEPKH K aHAJAH3a MONYYEHHOrO OTBETA, OOBACHAA 9TO
TEM, YTO NPOBepKa NPEANONaraeT JHIIHIOK 3aTPaTy BpeMeHH Ha pe-
wenne 3anaun. Muoraa yuntesns cuuTaloT Jywile peuInTb JHIHIO0O
sajauy, ueMm mnpoBeputh peweHuste. Ecam ke K pemenuio yueOHOH
aanaun nonofity GoJee MHUPOKO, KaK K ACATENHHOCTH Boobute, B Npo-
uecce BHMOJHEHHS KOTOPOil He TOJBKO NOJYHAeTCS  ONpeAeseHHBI
pesyabrat, HO W (QOPMHPYETCA JIHUHOCTH, 7 TAKMKE noTpednocts K
CaMOKOHTPOJIO, TO CTAHOBHTCA OUeBHAHOI HEOOXOAHMOCTH NMPOBEPKH
pelleHHs KaXkao#t 3azaun. B kaxofi 6w obisactH wesoBek Hu pabo-
TaJ, eMy HEelOCTATOYHO TOJBKO BHINOJHHTL CBOH OOA32HHOCTH, eMmy
HeoGXOAMMO OLEHNHTh, KaK BhNOJAneHo aefictsne. Tokapio nerocraTou-
MO BHITOMHTbL jleTadb; eute HeoOXoauMo, uToGM OHa YA0BIETBOPANA
ONpeCACHHNM TPeOOBAHNAM, MOSTOMY Kakaas ACTalb  JA0OKNA
npoiith uepe3 OTK uam camokoutpoas. K 3SToMy Haxo upuydais
HMIKOJBLHHKOB B yueGuoit JedaTe]bHOCTH.

Cnayasa pesysbTaT NOJYYCHHOTO PeUIeHHs HeOOGXONHMO OCI2HHTHL
Ha PeaJbHOCTh OTBETA, TAK KaK MHOTJAA NOJAYHaioT OTBETH, HE COOT-
BETCTBYIOUIHE YCJOBHIO 3ajauH  HAH  NPOTHBOpEYallHe 31pPaBOMY
cMBicay. B peayabtaTte OmHG0K B BHIHMHCACHHAX NOJYHAIOT HEPEAdb-
nnie seanununl, nanpusmep KITI cesiwe 100%, ornocHTeabHY0 BAaXK-
wocTh Bo3ayxa pasuoit 110% u T. A

Bropoit pacnpocrpanennoil omnGKoil aBageTca MNoOJyucHHe Hecy-
mecTByiOmNX eannpn dusnyecknx seanuns. [losTomy Kaxnoe pe-
weHHe 3ajavn B obuleM BHje HeOGXOAHMO NPOBEPHTH NMyTem onepi-
nuii HaA HaHMeHOBaHEAMH eanuni Beanund, HeobGxoaumo Boopy-
XaTh YUaWIMXCA PasaHUHBIMH CnOCOGaMH NMPOBEPKH Pe3yNLTATOB pe-
wenns. BoaMoxnu caeaywoiye cnocobs NPOBEPKH pelieHHs:

1) pelenne 3aaauM HECKOABKHMI CrocoGamiu;

2) ouenKa peasJbHOCTH MOJYYEHHOrO pe3yJbTara;
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3; NpOBeJeHie 3IKCTCPUMEHTA,
4) neficTBHA ¢ HAHMEHOBAHHAMH €IAMHHI BOTHWHN:

5) Hcnosb3oBaHue Meroaa CHMMETPHH,

6) npeoGpasoBanne 3ajauH TakuMm oO6pa3oM, yrolnl ee peureHue
OGLIJI0 OUEBHAHLIM.

Cnocofis! 3anucH pelieHns 3aAa4u

Croco0nl 3anHCH MOTYT PA3AH4YaTLCA WO CTENEHH NOACHEHHA H MO
dopme odopmienns sanucu peuwenus. Ilo ¢popme odopmiaenns Mox-
HO BBIICJIHTL HCCKOMbKO crocofoB: 3afiaua peulaerca B ofuieM BHAR,
a 3aTeM TNPOM3IBOANTCH BLIYHCICHHA; 3aj]aHHas BeJHUHHA OnNpeaear-
eTCH MOCTENEeHHO ¢ BHIMHCJCHHEM NPOMEXKYTOUHBIX BeJMYHH, HE DA43-
nenss 3anuck GOPMYA M BHINUCAEHAN MO WHM; 3aNHChL PEUIeHHS BHA-
uane B ¢opMyJaax, a 3arTeM NOJACTAHOBKA B KaXKAYI0 M3 HHX 4HCAO-
BuIX 3Hauenuit W npoeeaenwe Buluncaennit. Paccmorpum  cnocoGu
3aMMCH PEUIeHHs 32134  3aliich TOAbKO (hopMyJ M BBIMHCICHH;
3anich peleHHs 3aZa4M C ITAHOM; 3aNHCh PelleHns 3alaul ¢ Kpar-
KHM MOSCHCHHEM — H NpHBeleM TNpPHMepH.

1) 3anuce pemenna vepe3 GOPMYJAbL H BBIUHCACHHA.

3anakya 5. Onopubie OauIMaky MAraloUICro 9KCKasaTopa npex
craBamior cobofi ase nycrorensie Gaaxu aampolt 16 M B wHpHHOR
2,5 M kaxaas. Onpeaeantb AapjicHHE IKCKAaBATOPa iia NOUBY, €C/H
mMacca ero cocrasaser 1150 .

DKcKaBaTOp
> e L e X ST
[=16 M p=-g  [pl= G5 =N
a=25 M F=mg; p=1§§—?é-9—g'—5'—9z140 (xTTa);
n=2 S=2la; '
m=1150 1 p= é'%’g;' OtseT: p=140 «lla.
p—? !

2) 3anuch peuleHHA 321auH ¢ MJIAHOM MOKA3AHA HA CAGAYIOUIIM
npuaMepe:

CKOZBKO CYXHX ADOB HAA0 CXKEUb B KOpMO3anapuuke, urods ua-
rpers 100 kr Boawm or 10°C jpo wkumenna? KITA xopmozanapuu-
Ka 15%.

Kopmoszanapuui
my =100 xr

‘1=10°C

lz=100°C

n=0,15

¢=8,3 MJx/xr
cx=4,19 xJx/(«r-K)
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1. Kosdhdpuuient nose3noro neflcTsHg XopMo3anapHHuka onpeje-
NRETCA OTHOIICHHEM KONHYECTBA TEMJOTH, NOWEANICro Ha Harpesa-
une soant (Qp), K KOJNMYECTBY TEIJIOTH, IHOJYUEHHOMY OT Harpesa-

Tean (Qs):

Qu (0
= _'
Lz
2. Q; COOTBECTCTBYET KOJNHYECTBY TENAOTH, HeOGXoAMMeMY A5
narpeaalmﬂ BOALL
Qu=L‘nmu(’2-ll)- (2)
3. Q:; COOTBETCTBYCT KOJIHYMECTBY TeN0TH, BHﬂCJ‘eHIlOMy npll Ccro-
panun Apos:
Q= gmpy. (3)

4. Moacrasum B ypasnenre (1) snavenns Qu n Qu
— cams(la—1y)

QMiup
Otcona
Camy (la—1,)

an

[TposepsieTca NpaBHABLHOCTH peliCHHs B obuieM BHAE.
Buiyncaenus:

Myp=

s 4,19-10°-100-90

~30 (xr).
0,83.107.0,15 0 )

Map
Orser: myy,=30 xr.
3) 3anuch pelicHHS 3a4a4H € KDATKHM NOACHCUHCM.
3anaua 6. Tlpy moMoIH NOALEMHOTO KpaHa MOAHAAN IPy3 Maccol
2500 kr na Beicoty 12 M. Kakas paGora npn sToM cosepuuena?

m=2500 kr PaGora no nOAHATHIO I'PY3a BBIYHCJASIETCH MO
h=12 u dopmyae A=F-.s, rne F—cuna, Kotopyio na-

70 NPHACKHTH, YTOOH PABHOMEPNO HOAHHMATH
A=2? rpy3. dta cuaa pasua cuiae tamecrn Fy, neficr-

Bylomteii mna rpys; onpeaeasercst no ¢op-
myare Fy=mg, a s=h, 1. e. BECOTE nolbema.

Mrak, Fe=2500 xr-9.8~::; =24500 H.
A—24500 H-12 M=204 000 Jl=204 xIlx.

Taxas cjopecHas 3anich npoiecca peuweHHs 3ajayH nonesnd na
payanbioM stane. Oua noMmoraer y4YeHHKaMm Jyuiule NOHATL JOMHKY
cyxacunit. Ha nocaenyiomux sranax oOyuenus peurenuio saaau we-
06XOAKMOCTh B TaKoll 3amHcH OTnajact.

Kax Guijlo paccMOTPEHO BHILIC, NPOUECC PelleHHs 32Aa¥ OCymecT-
BJSCTCH HEPe3 ONpejlejicHHbie 9Tanbl  NOCPEACTBOM ONPEJeICHHEIX
nefiersuil. Pentenne yueGHON 3ajaud HauHUAETCsA € BOCTPHATHA YCAO-
BHs 3a7a4H, C O3WaKoMIeHHs ¢ 9THM ycaopueM. Uro sHaunT O3HaKO-
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MHTLCS € YCAOBHEM .3aaun? 3T0 3UaUHT NPEJCTaBHTDL, O KaKOM u<
3HHECKOM fIBJCHHH W Mpouecce HJACT peub, Kakum o0pasoM 310 Ase
JCHHE HJAH Npollece 3alanHbl ¥ KAKHMH BEJAHUHHAMH OHH Xapakte-
puayiores. M3ayuenne KOHKPETHHIX (Dil3HUECKHX ABJACHRI NposBAseTCH
B cneuudnueckoil aestessHocTy yuammnxes. Hanpumep, ecan Busichu-
JH, YTO B 3ajaye HAET peub O MEXAHHYECKOM JIBHKCHHM, TO BOCIPHA-
THe 3aMaHHOFO MEXaHHUECKOro ABMIKEHHS HAUHHAeTcs ¢ OnpejeNleHH#
BHAA Mexanuueckoro asixennsa. [losTomy cieayrommusm aefcTBHEM
npolecca O3HAKOMACHHS ¢ YCJIOBHEM 3ajaun OyAeT COCTABICHHE NAa-
Ha aHajJH3a 3anaunoil cHTYauHH, 3areM onpeaessiorca 3ajanHbe
YCJAOBHCM XAPAKTCPHCTHKH NPONECCa MM ABACHHA, TPalHuHble yCJIo-
BHA KOHKPETHOrO HX NPOsiBACHHS, HCH3BECTHLIC BC/HUHHBL, KOHCTAHIH
n kospduuuento. [Nepsmil 31an npouecca pemensa Gusnyeckod 3a-
JlaYR 32BCPIIAETCA KPATKON 3aNHCLIO ee YCJIOBHA W NpoBepKoit npa-
BHJABHOCTH €e BuNoJHCHHA. Peinenne KOHTPOJAHpYeTCs, T. €. Ocylect-
BJAACTCA CAMOKOHTPOAb YUCHHKA 32 BHINOJHEHHeM cOGCTBOHHON Nes-
TEJALHOCTH.

OGyuenne yyallHXcst yMEHHIO peluath (H3HYCCKUe 3agaun Heod-
XOAHMO HAYHHATL C OOYUeHMs JIeATeNbHOCTH MO BOCHPHATHIO €e VC-
JoBHA. JIast yuaumxces 3Ta ACSTCABHOCTH ABASETCH CA0XKHON, NO3T0-
My HM pPACKpLIBACTCH €€ CTPYKTYpA, Tl BHAGNAIOTCA JIeMEHTaptvie
onepauHi, H ywalHecs o00yuaiorcs Kaxaoi u3 uux. Buinoaneuwine
KaX 0/t onepauun cAeayer NpespaTiTh B ymelnne.

CAcAYIOULHM 3TancM npouecca peiienns (GpHU3HYECKOR 3aaayn #i-
JAETCH COCTAaBJACHUNE NJAAHA, 4TO OKA3HBAGTCA CaMbLIM TPyl
HBiM. TPYAHOCTD 3AKJAIOUACTCA B HEYMCHHH BBUICJIHTL  CTPYKTYPY
naana, oNpeAC]nTy ACHCTBHA, M3 KOTOPHX OH ckaaamsaercs. [las To-
ro 4To0L ONPEAC/AHTH COACPIKAHHE KaXKA0ro ACHCTBHA, CJACAYET 4ET-
KO ONpeaejHTh Uesib HX Boinoanchua. Taxoit ueavio asrsercsa naan
pewenis 3agaun. Jleiicteie OpHENTHPOBKH NO3BONACT OCYILECTBHTDL
BTOPHUNBII aHAJAHZ BOCHPHHATOTO VCJAOBHS 3a1aul, B pPe3yJbTaTe BbI-
NOMHEHHA KOTOPOro BLIZEAMIOTCH (DH3HYECKHE TEOPHI, 3aKOnbl, Ypas-
HeHMd, OOBACHAIOINHC KOHKPETHYIO 3ajfauy. 3arteM BLIASI0TCA Me-
TOAB PElICHHSl 3a/au OAHOFO KJacca M HAXOAHTCA ONTHMAJbHB
METOA pellelns Aauuoil 3anaun. Pe3yabraTtoM NEATEABHOCTH yHalUHX-
c# ABJACTCH MVI@H peliellis, KOTOPLIA BKJAIOMAET UENoUKy JOIHYeCKIX
aefierenii. [IpaBHIbHOCTL BHINONHCHHA  AelCTBHIl MO COCTABJISHHIO
nJaHa peuleHHs 3agaun Kourpoaupyerca. Jlanusth xourpoan, Kax
NPaBWJIO, SBASETCH CAMOKOHTPOJICM MO OUCHKE ONTHMAJIbHOCTH Bhi-
OGpaHHOrO MEroja peuienns 3ajavun.

CaenylomuM 3TanoM npouecca pelileHns 3ajiaun gBAAETCA OCY -
WecCTBJAEHHEe HAMEYeHHOro NAaHa pemweHus Pacemor-
pHM, KakuM o0pa3oM MOXKHO 00yuaTh YUallHXCHA PeaAu3alHH AAHHO-
ro srana. Bo-mepBuiX, HCOOXOAHMO YTOYHHTb COJAEPIKaHHE H3IBECTHBIX
yike aeicrauil. JlelicTBue opHeHTalUH# Ha AaHHOM 3Tane npeanosara-
eT Clle pa3 BHAGJIEHHE METOJAA pelleHHs 3ajayd H YTOUHeHHe BHAA
peinaemoii 3anaud  no cnocoly sasanua yeaosua. [Tlocaeaywoum
aeficTBHeM #BJAseTcst naaHuposanue. ITaanupyercs cmoco6 pemrcHus
sajaud, TOT annapar (Joruueckmit, mareMaTHuyecKHH, 9KCHepHMCH-
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Fatenmil), © NOMOUILIO KOTOPOTO BO3MOMHO OCYINeCTBHTh Aanbmeli-
wee ee pewenne. KoHTPosb 33 NPABHIBHOCTHIO BHNOJHeHHS AAIHOTO
5Tana OCYWECTBANCTCA MO NPOBEPKe NMPABMIBHOCTA pelenia B obmeM
Bijlc myrTem aeflCTBHI ¢ HMEHOBZHHBIMH WHCAAMH.

[Mocaeannit 3Tan npoiecca pelieHHs 3ajayYH 3aKIKOYaeTcs B RPpO-
BepKE NOJNYYEHHOTO pe3yabTaTa OcyllecTBIseIcs OH CHO-
B2 TEMH JKe JCCTBHEMH, HO cojepianue JeilCTBHA  H3MCHARTCA.
JleficTBHE OPHEHTALNH — 3TO BHIACHEHHE CYWIHOCTH TOrO, 4TO HeoS-
XOAHMO NpoBepHTh, Hanpumep, peayibTaTami pelichis MOryT OuTh
SHAUCHHA BeIMUHMH KO3(OHUHEHTOB, (H3HYECKHX NOCTOAHHBIX Xapak-
TOPHCTHK MEXaHM3MOB M MAaulHH, sBJICHHA W NPOLECCOB. Xapaxrep
NOJYYEHHOro pesy/bTaTa onpeiesaser M MeToj NPOBEPKH.

PaccMOTpHM npHUMep pellieHHa 3aayd B COOTBETCTBHH C paccMor-
peHHON MeTOAHKOil.

3anana 7. Teno GpouieHO BEPTHK2/ABHO BBEPX ¢ Ha4albHOH CKO-
pocteio 20 Mfc. Onpeseanth MaKCHMaJbHYI0 BHICOTY MOABEMa Teaa
B BpeMsa NoJeTa.

Jenxmenne 1. Teso, GpowcHHoe BEPTHKAAbHO BBEpX,
Tena, ABHIKETCA € YCKOperHeMm cBoGOjHOro na-
6pOIEHHOTO aenua  (CHAAMH  CONPOTHBIEHHA BO3/1YyXa
BEEPX npeneSperaem).
ve=20 w/c 2. 3anuiieM XKHHeMaTHUCCKHE YypaBHEHHA
AAHHOTO JBHXCHHSA:
g~10 wm/c? o iope ol n
e vt + &5
H—? 1—2? R
v="=0o+ gk (2)

-

3. Tax Kak 7en0 ABWIKETCA B NPOCTPAHCTBE W BO BPEMCHM, TO
Hy®HO BmOpaTth cHcremy orcyera. Ee Hauano KOOpAMHET yao6uo
COBMECTHTH ¢ TOUKOH OpOCanus, 4 KOOPAHHATHYIO OCb (MpOCTP2HCTBO
OAHOMEpHOe) HANPABHTBL 1O HANPABACHHIO JBHKCHHA, T. €  BepTH-

" kaapno peepx. Ha pncynke 30 ykaxem HanpaBneHHs BeK-
3 - >

TOPOB S, Vo, 4. .

4, 3anumem ypasnenua (1) u (2) B ckanspHoit popme,
4 CNpPOeLHPOBAB HA OCh Y BCe BEXTOPHEIE BEJHYMHEL, BXOAA-
ute B 3TH YpaBHEHHA:

y=vol—85‘i. (1)
s U=Ug—g’. (2’)

5. MakcumaabHas Bwcora noavema fl paBHA Yuaxe,
2 nostoMy ypapuenne (1) sanmumem B CJCAYIOLlEM  BHAE:

g 4
H = vty — 812 1”
Puc, 30, ofu 9 ’ ( )
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rie f,— BpeMs moabeMa Teiaa. 370 BpeMs ONpeieNHM H3 YCAOBHAS
B BepXiHell TOYKE TPAGKTOPHH CKOPOCTh TEAa paBHa HY.JI0.

= Do o (3)
g

OTKYyAa

Tosncrasus 3navenne fy ua ypasuenus (3) B ypasuenue (1), no-

JAYUHM:

v _d _ v

H=vom =5 ~ 2"

N i 4
2 @

6. [MpoBepiM NPABHABHOCTH HAXOXKAEHHS BHICOTH NOABEMa:
H= 2l
ufc?

IMoacrasup ukcaeHnble 3HaucHHs B Gopmyay (4), noayuum:
H="®_90 .
20

=M.

7. Tenepb uaijieM BpeMsi BCero MnoJera.

Tak Kak B MOMEHT NajeHHs TeJa ero KOOPAHHATA paBHa HYJIO0
(Tes0 BepnyJOCh B HAuYaNO KOOpAMHAT), ypaBHeHHe xoopamwuatu (1)
3anuueTes B CIAeAYIOUIeM BHae: )

Uql'— Eg =),
2

Ha nero muafiiem BpeMmsa Bcero noJjera:

= 2, (8)
g

8. IlpoBepiM NPaBRJABHOCTL HAXOMACHHA BpPEMENH nNyTeM onepa-
unit ¢ HAHMEHOBAHHAMH BCJAHYNH, BXOAAMWMX B (opMyny (5):

i M i

m/c?
9. lNoacrasus B (popMyay (5) 3HAUCHHA BEJHUYHH, NOJAYYHM:

i= oL =4 C.
10

Ha ocHoBe pewennsi AaHHON 3ajayd  ydyamuMmcs 110J4€3HO AaTh
caejyiolue AoNoAHNTeAbHEEe 3ananna: 1. Hafiaure Bpems ABHZKEHHA
TeAa BHH3 H CPaBHHTE €ro CO BpeMeHeM JIBHiKeHHs BBepX. 2. Ompeje-
JKTe CKOPOCTh, ¢ KOTOPOIl TeN0 BepHeTes B Touky Gpocanusa. 3. OG-
SICHHTE NOJYUCHHHE Pe3yJbTaThl M cjeafiTe BHIBOABL ‘

Taxkum oOpasosm, pelleHHe 3a4a¥ NpHOOPETAET HCCACACBATEALCKHA
xapaxrep.
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- MeToaMKA ODYHSHHA YHAWMMXCS PCUICHWIO SKCMEPHMEHTAALHLIX,
rpaduuecknx ¥ JOrHYeCKAX 3aaau

I. 3uauenne W BHAL O9KCHEPUMEHTANLHHX 3a2a4y N0 (uInKe.
K sxcrnepuMenTasbHBIM 3a27auaM OTHOCATCA Te, KOTOpHE He MOryr
ObiTh pelieHbl 6e3 NOCTAHOBKH ONLITOB HJAH H3MEpenui.

OcHoBHO® 3HAUCHHE PCHICHHS SKCNEPHMCHTAJBHEX 33a3a4 3aK/II0-
yaercs B (OPMHPOBAHHH H PA3BHTHH € HX NOMOMILI0 Haba0AaTE b
HOCTH, M3MEPHTeAbHHX YMeHHil, ymeuui obpamarsca ¢ npubopamit.
Ouu cnocobersyior Goaee rayGoKoMy NOMHMANHIO CYNIHOCTH SBACHH,
BLpaboTKe YMEHHS CTPOHTb THMNOTE3Y H NPOBEPATh €& HA NpPaKTHKe.
B npoilecce peuicHHA IKCMEPUMEHTAaAbHMWX 3ajay ywauyecs OBnAa-
AEBAIOT IKCNIePHMEHTANBHLIM cnocofoM pewrenHn (H3HUCCKHX 3alat.

Budut sxcnepumesTasvuny saday
O poAu 3KCREPUMEHTA 8 pewenuu

I I 111 v

3anauu, Akcnepu- Axcnepu- DKenepy-
B KOTOPHIX MEHT HC- MeNT He- MEeHT HC-
Ge3 IKCneDH- noAb3yeTca noab3yercs NoJIb3yeTcA
MEeNTa  Hedb- AAA  CO3Aa- ANR  HAMONT- ANg  mposcp-
3% MOJIyuuTH HHA 3a134- pauun  ssire- KH NPaBHIbe
OTBeT HA BO- noit curya- Hid, 0 KOTO- HOCTH petue-
npoc - unH poM mieT HHA

peus B 3a1a-

ue

[Tokaxkem mpHUMepll PasZHUYHBX BHA0B SKCNCPHMEHTAIBHHX 3212

1. Onpeaeants CKOPOCTh, ¢ KOTOPOil BuGpachHBaertca cuapat #3
GaanHcTHYeCKoro nuctosera (pue. 31). .

2. [loueMy Teao NOAHHMAETCH BBEPX N0 HAKJIOHHOA MIOCKOCTH
(puc. 32)?

3. Hapywstca /M paBHOBCCHE BECOB, CAH Teda, NPHKpenneHHue
K HHM, NOIPY3HTh B muakocTb (puc. 33)?

E]

Pue, 31, Pue, 32,
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Puc. 33. Puc. 34,

,:ﬂo

A
Pue, 35,

i g

4, Hapywuress /M paBHOBECHE BeCOB, €CaH Teao A onycruTh
B cocya ¢ Boaoit (puc. 34)?.

5. Tpu onMHAKOBHIX AepeBAHHBLIX GpycKa B NepBOM cjy4ac Nono-
JKEHB APYr Ha Apyra, a BO BTOPOM CJy4yae COCAHHCHH B UENOUKY.
B xaxom cayuae cHia Tpenust Goabwe (puc. 35)?

Pewenye sxkcrnepHMenTaibholl 3ajaud Haupitaercs ¢ NOCTAHOBKH
(B pasauuubX BapHALHAX) 3a8auM, 32TE€M OCYECTBJAAETCH KPATKaA
3anMch YCAOBHA, QOPMYJHPYETCA THNOTe3a, NpOBEpPKa KOTOpOH maa-
HEpYETCH, 3aTeM OCYIeCTBASETCs peaiH3alus HaMeyeHHoro naana
PasnHUHBIME CPeACTBAMH (MaTeMaTHYECKHMH, JOTHYECKHMH M 3Kcne-
puMenitaapibiMu). TMoayuennsiil pesyabrar KOAHpyercs BHOpaHHbIM
cnecofoM, NOCie Yero OCYHMICCTBASCTCA €ro NpOBepKa.

PaccMOTPHM pHMEp pelueHHs CJAeAyIoulell SKCAepHMeHTa bHolH
3a71UH, KOTOPYIO MOXHO npeaioxutsh yuamumcs B VII xaracce.

lTocranoska sadawu. Ha crose nMeeTcs NPAMOYroibHag KeCTi-
nas Ganka, aunamomerp, MaclitTabuas anueiika, cocya ¢ BOAOH, fie-
cok. Jlna ofecneueina BCPTHEAILNOTO NONOKeHnA Oallky PpH nJjasa-
HHK B BOAC ee HeMHOro narpysaior neckom. Onpeneants rayGHRy
ocaakH OGankM.

VeaoBue aannofl 3apaud MOMHO BHPa3HTh NPH NOMOLLH PHCYAKA
¢ HAANHCLIO BONpOCa MO HHM.

B ocHoBY pelucHHS Januofl 3KCNCPHMCHTANLHON 3aAa4l NOJOKHM
npeanodaoxenne o ToM, uto Ganka Oyaer TOrpykarthcs B BOAY 10
TCX NOP, MOKA CHAA TA/KECTH, JElCTBYIOIAA K Hee, I NECOK He ypas-
HOBECATCR BHITAAKHBAIOUICH cujoli Boaw, aeciicTeyioniefil na GaHKy
chHusy Bsepx, T. ¢. Fa=F. Buraaxkupaioman cuaa Fa pasna Becy

. il
BHTECHEHHON TCAOM JKHAKOCTH, T. €. Fao=gpa Ve, rneg=98 ", Va—
kL =

ofneM NOrpyXeHuoii uwactn 6aHku, py— naorHocts Boan. OGrem
NOFpy KeHHONl 4acTH paBeH NPOMIBEACHHIO NJOWLAAK OCHOBauua S Ha
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NESE T -

raySuny norpymenns 8 Boay h. Cnenosarenpuo, Fa=gpyhS. Orxy-
Fa

Aa h= R (1)

[MpaBuabHOCTL HaWICHHONO pEUIeHNA NPOBEPAIOT NyTeM onepa-
uHil ¢ HAUMEHOBANHAMH BEJAMYHH, BXOAAUHX B dopmyay (1).

M3 nee puano, uTo Jds pEUICHHs 3ajayH HANO 3HATHL Bec Oaukd
¢ NECKOM, NJAOTHOCTH BOAW K MIJOWAaAb OCHOBanHg GamkA.

Hsmepenusg. Onpepeasior Bec P 6aHKH C NECKOM ¢ NOMOILIO AR-
wamomerpa. Mamepsior aaupy ! B HpRHY @ ocuosauus OaHky,
OTPeASARIOT NJAOLIaAL ocHoBanus S=Ia. M3 Tabanu Haxoasr nnor-
HOCTB BOANI,

Botuucrenus. Toacrasana nafiiennele 3navenus ps, P 1 S B dop-
.nyn())' (1), onpeneasior raydouny h norpyxenus OGauku.

noiThas nposepka. Ha pepruxanpHOl  cTeHke OGaHKN UBeTHOH
auuuell orMeualor rAyOHHY NOrpy)XeHHf, Hafjennyio H3 pacueros,
i crasaT Gavky B cocya ¢ Bojoit. OnwT nokasmBaetr, 4To (paKTH4e-
ckag rayGuHa MOrpyKeHHs COBMAajaer ¢ pacuerHoil.

PeayabpraTsl pemieHHs 3ajavyf KOJANEKTHBHO OOCYXXAAITCA H Aeaa-
e7Cs BHIBOJL O JOCTOBEPHOCTH NPeANOJOIKeHHA, NOJOKEHHOro B OCHO-
BY ee peureHus.

B cBasn ¢ pelmendeM 3alaun paccMaTpiBaeTca NPHHEUMN ONpeac-
JCHKA OCAAKH CYAOB.

11. Fpadnueckue 3aaauu no Qpusuke, ux BHAN ¥ npumeps. padu-
YeCKHe 337a4H — 3TO TAKHE 3a/1a4H, B KOTOPHX OTBET Ha MOCTaB/eH-
HBIft BOMpOC He Moxker OwTh noJgywen 6e3 rpaduka.

Budu epapureckux sadau

i I1 1 v A%
Ha ocno- TMo Buay 3a- Ilo saxauno- [lpeanara-  Tlo 3saganuo-
Be JaH- AAHHOrO rpa- My rpadHKy ercs Bmpa- My rpa@uxy
HBIX YyCJ0- (pHKAa onpe- HaXOAHTCH 3UTh 3a/iaH- aHaJH3HpY-
BHA CTPO- JeNsAeTCA HCKOMAas Be- HYI0 CHTya- €TCH [npousce
HTCA rpa- BHA  (QYHK- JAHUYNHA uuio  rpapu- (aBacuue)
UK UHOHAJIb- YEeCKH

HOPF  3aBHCH-
MOCTH BeJH-
YH

Hpumepot epaguueckux 3aday pasAuynblx TUNOS

1. Tlocrponts, rpaduk 3aBHCHMOCTH TATOBOrO YCH/HA Tpakropa
T-130 oT cKOpOCTH €ro JABHIKCHHS.

CkopocTs, -':L" 3,17 4,39 637 880 10,46

Tarosoe ycunne, xH 94,00 65,00 42,00 27,30 21,00
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, v

201
15
10

Pue. 36, 0 246 81017%16820 U

Puc. 37, v

1001
Puc. 38,

301

/ (1 MUM

2. Ha rpaguxe (puc. 36) nokaszana 3aBHCHMOCTb NaBJCHHA OMpe-
AeneiHoll Maccr Bo3jlyxa or obbema. MHassate BHA (YHKHHOHRJIBLHOM
SaBHCHMOCTH M 3aNKCaTh €r0 aHAMNTHYECKH.

3. Ilpexcrabaen rpapux cxopoctit tena (pue. 37). Onpeneants
VCKOpeHHe, ¢ KOTOPDLIM JIBHIKCTCA TeJo.

4, AsToMOOHJbL Ha¥ald TOPMO3SHTHL NPH CKOPOCTH 72 KM/4 M ocTa-
HOBHNICs uepes 5 c, Onpepejnts nyTh TOPMOKCHIS 1 CKOPOCThH
B Konue BTOpol cexyHaw. [loctponts rpadmx v=[(/).

5. Kakue mpoitecc npeacrasiaeunt rpaduueckn na pucynke 38?

HeolxonnuMas nOAroToBKa K pelienHio rpaduueckux 3ajnay faer-
¢ B V xaacce B Kypce MaTeMaTHKH, MOSTOMY HX MOXKHO HCNOABIO-
Bath B Kypce ¢usuxu VII kracca. K mum ortHecem sazaum mo mno-
CTPOEHHID 3ABHCHMOCTH Macchl Tena or obwema npH 3anannoft nior-
HOCTH, 3aBHCHMOCTH JIaBJCHHA MHAKOCTH HAa JAHO COCY/a OT BHICOTH
cronba, rpadukH SaBHCHMOCTH NPOIACHHOrO NYTH OT BPEMEHH Npu
NOCTORHHON CKOPOCTH.

IIL. Jlorkueckue (KauecTBeHHbie) 3aJ4aud MO (HIMKE, MX KIAACCH-
duxauns n nasnauenne. K JormyecknM sajauay OTHOCHTCS Bee 3a-
Aaun, KoTopue OOLIYHO B METOAHWECKON M yueGHO# auTepatype mpi-
HATO HasulBaTh «3aauH-BONPOCH® HJH «KaUeCTECHHLIE 33aui»,
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Budnt aceuweckux sadaw

O6bsiCHHTD ABJCHHE,
[lpeackasath sBJICHHE.
BuisiBHTL OGUIHE YEPTH H CYULCCTBOHHBIE PA3/HUHA NPEAMETOd.
CpaBHUTh NPEAMETH i SBJCHIS B KOJAHYCCTBEHHOM OTHOLIZHHH.
«UTo HYXHO. cjielaTh Ads TOro, 4TOOH...»
. «B 4eM COCTOMT NPeHMYULECTBO AanHoro npnGopa mepei apy-
THM?

7. «Hro npousoiieT, eCiH..»

8. «'ne npumensierca? e nabawoaaercs?»

9. 3ajauH HA CHCTEMATH3AUMIO M KAACCH(HKAUHIO.

O U 0 N

[pumepor ro2uteckux 300a4 PasAuinoLE sudos

1. Yem oOBACHMETCH PACnpocTpanenie B CNOKOHHOM BO3AYXe 3a-
naxos Gensupa, AbiMa, HadTainna, AYXOB H JAPYTHX Haxyuux Be-
uecTs? ’

9 Ha crojse Baroua, ABHIKYIIErocs PasHOMEpHO It TPAMOJH-
nefino, aAexnt Mau., Kak oH Oyl1er ABHraThesl OTHOCHTE/IBHO CTOAA,
ec/it Baroi CTaHeT NOBOPauYHBATL BNPaBO?

3. Kakiue n3 arMocepHBIX ONTHYECKHX sipjenuit obvachaorcd
audpaxuucii cBera: a) NOJASPHOC CHAHNE, 6) paayra; B) uUBerH€we
0peobl BOKPYF YAaJeHHMX HCTOUHHKOB CBETA B TYMaHHYIO HJAH MO-
pO3HYO NOroay?

4, Yro nyXHO CASIATD, yro6m yseanunts KI1JL KBAeanbLHOIL TEn-
JIOBOI MAIANL?

5. B yeM COCTOMT MPEHMYILECTBO JIH3eAbHOro JIBC nepen xap0o-
patopumm?

6. [ITifa HAXOAHTCH B 3AKPHITOM ANLHKE, CTORUIEM HA HalUIKE Be-

con, Iloka nTHUA CHAMT HAa AHE AllHKa, BeChl Ypa2BHOBEUICH! I'Hpﬂb(ﬂ.i

HAXOAAULIMHCA HA APYTON yawke BecoB. UTo NpOR3OIIET € BECAMH,
ecau NTHILA B3JeTHT # OyaeT NapuTh B BO3JyXe BHYTPH suHKa’?

7. MOMIO K OOBIYHBIM DPTYTHLIM TEPMOMETPOM H3MEPHTH Temne-

parypy oaHofi KanJH ropaueil BOAH?

8. B KaxoM COCTOfIHH HAaXoA#ATCs MpH KOMHATHOI! Temneparype
cleAYIOUIHE BEMECTBA: BOAA, CAXap, BO3AYX, 0AOBO, CIHPT, Jeft, KHC-
JOPOA, 2MOMHHMA, MOJOKO, a30T?

JToriuecKHe 3agaul HIPAOT BAAKHYIO POJb B (OPMHPOBAHHH HO-
HstHi. B jege yTouneHHs CORepHaHHs H audbepeRIHPOBKH MOHA-
THI HM DPHHALJENKHT Beaymas poab. Hocrrraercs 1o Gaarogapa
TOMY, YTO NPH MX pelucHHd BHHMaHue YYEHHKOB HC OTBJCKALTCH Ma-
TeMATHUCCKIHMH PacyeTaMy, a MOAHOCTBIO COCPEIOTOUMBACTCA HA BbI-
ABJCHHH CYUIIECTBEHHOTO B SBACHHAX H NpOLECCAX, Ha yCTaHOB/ICHHH
B3aMMOCBA3H MEMCAY IHMA.
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