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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.

6



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.
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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.
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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.
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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.

























































































































