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BBEJIEHUE

Snpo conmepxkanus (GU3MYECKOTO O00pa3oBaHWs JOJDKHO — BKIJIIOYATH
YHUBEpCaIbHbIE CIOCOOBI MO3HAHUS, MBIIUICHUS U MPAKTUYECKON JEATEeNbHOCTH,
CTOJIb XapakTepHbIC sl (PU3UKH KaK HAyKu. YUEOHBIH MPOIECC B 3HAYUTEILHON
Mepe AODKeH MNOoOYXKIaTh YYEHHUKOB K MPUMEHEHHUIO MOJYYEHHBIX 3HAHUU U
YMEHUN B HECTAHJAPTHBIX, HOBBIX IJisi HUX cuTyauusx. [Ipu aToM kypc ¢pusnku
HEOOXOJMMO TEPEOPUEHTHPOBATh HA 0OJee MOJHOE PACKPBITHE T'yMaHHUTAPHOTO
acreKTa OCHOB COBpPEMEHHOH (Qu3uku-Hayku. PackpeiThe 0OIIEKYyIbTypHON
3HAYMMOCTH (U3HKH U (GOPMHUPOBAHUE HA ITON Oa3e HAYYHOTO MUPOBO33PECHUS U
MBIIJICHAST B HACTOAIIEE BpPeMs HMEET IPHOPUTETHOE 3HAYCHHE B TIPOIECCE
U3MEHEHUS 00JMKa (PU3UKH.

duznka — QyHIaMEHTaIbHAS HAyKa O MPOCTEUIINX M BMECTE C TEM OOIIHMX
3aKOHOMEPHOCTSIX MPUPOJbl. OCHOBHBIC MOHSTHS, MPUHIUIIBI U 3aKOHBI (PU3UKH
UTPAIOT OIPEACIISIONIYIO POJIb B OOIBIIIMHCTBE Pa3ielioB €CTECTBO3HAHMS.

dusnyeckue MOHATHS BEIIECTBA, MOJIA, MPOCTPAHCTBA, BPEMEHH, SHEPIHH,
UMITYJIbCA, CTPYKTYPHBIX YPOBHEU OpraHu3anuu (PU3NYECKUX CUCTEM, MOpsJIKa U
Oecropsika, KBaHTOB TMIOJIS, OCHOBHBIC (DU3MYECKHE MOMACIH  SBJISIOTCS
HEMIPEMEHHON COCTaBJISIONIEH HAy4YHOTO SI3bIKa BCEX €CTECTBEHHOHAYYHBIX
quctuiinH.  dusnyeckue  MPUHLUINBI  TPUYUHHOCTH,  OTHOCHUTEIBHOCTH,
COXpaHEHUS, WHBApUAHTHOCTH, JOTIOJTHUTEIBHOCTH, COOTBETCTBUS,
HEONPECICHHOCTH, HAWMEHBIIEro JCWCTBUS, CHMMETPUM JaBHO  CTalu
JIOCTOSSHUEM  BCEr0  €CTeCTBO3HaHWs, (Quiocobpun U apyrux oobnacren
WHTEJUICKTYaJIbHON ACSATEIBPHOCTH 4YeloBeka. DU3HUECKHEe METOIbI CCIICIOBAHMUS
MO3BOJIMJIM OCYIIECTBUTh TPOPHIB B JPYTrUX HAayKax M MTPUKIATHBIX cdepax
YEJIOBEUECKOMN ACATEIBHOCTH, TI0T9aC BeChbMa JAJICKUX OT (DU3UKH.

Benymas pons ¢uzuku cpeau APyrux €CTECTBEHHBIX HAYK OMNpPEACNsieT U
MPUOPUTETHYIO €€ pOJib KaK y4eOHOTro TmpeaMeTa B 00pa3oBaTENbHOW 00yacTu
«EcTecTBO3HaHUEY.

OOmIekynbTypHass 3HAYUMOCTh (DYHIAMEHTANTBHBIX (DU3UUYECKUX TOHATHMA,

3aKOHOB )51 IIPUHIUIIOB MpeaonpeaAciIAcT HCO6XOJII/IMOCTB N3Yy4YCHUSA B



o0pa30BaTeILHOM YUYPEKICHUHM OCHOB 3TOM HAyKH B 00BEMe, JOCTATOYHOM IS
OpPUCHTAIlMM W KOHCTPYKTHUBHOM JEATEIBHOCTH B  OKPYXKalOIIEM MHUpE.
O3nakomiieHHe C (U3UKOM Kak HAayKOW HEOOXOJUMO y4YalllUMCs W U
OCO3HAaHHOTO BBIOOpa TPOGUIS TMOCIEAYIONIEr0o OO0y4YeHUs, 4YTO OCOOCHHO
aKTyaJIbHO JUIsl BBIITYCKHUKOB.

Ucropust pusuku TecHO cBsA3aHa C pa3BUTHEM (GuiIocopuu, MATEMaTUKUA U
€CTECTBEHHBIX HayK. [103TOMY HIKOJIbHBIN KypC TOKEH TO3HAKOMUTD YYaIIUXCs C
JIOTUKOW HAy4YHOrO TIO3HAHMSI M OCHOBHBIMH €ro METOJaMH, pacKpbIBaTh
O0COOEHHOCTH HAyYHOTO 3HAHUS M €T0 MPUHIUITHATIBLHOE OTINYNE OT HEHAYYHBIX U
OKOJIOHAY4YHbIX 3HaHui. Du3nka kak Haubosiee pa3BUTasi ECTECTBEHHAs HayKa JIaeT
MHOXECTBO SIPKUX IPUMEPOB Pa3HbIX METOJOB HAYYHOIO MO3HAHUS, MyTEeHl
dbopMUpOBaHUS HAyYHOM TEOPHUM, B3aUMOCBS3EH TEOPHIl, OTHOCUTEIHLHOU
WMCTUHHOCTH HAYYHOTO 3HAHUS U JTUATCKTUKH €TO Pa3BUTHS.

[lupokoe ucCHoONb30BaHUE  (PU3MUECKOTO  HKCIIEPUMEHTA  IO3BOJIAET
dbopMUpOBaTh y ydalMXcsl YMEHHE padoTaTh ¢ Pa3HOOOPA3HBIMU TEXHUYECKUMU
YCTPOHUCTBAMH U HU3MEPUTEIHHBIMU NPUOOpaMH, YTO TO3BOJUT WM JIEerde
aJanTUPOBATbCSl K YCJIOBUSIM JKU3HM B COBPEMEHHOM OBITY U paboTe Ha
IIPOU3BOJICTBE.

OcHoBHass 1enb (U3UKA COCTOMT B TOM, YTO CO3/1aBasi IEIOCTHOE
MPEACTAaBICHUE O Pa3BUTHM YEJOBEKa M MHUpa, IOKa3aTh, UYTO 5TO Pa3BUTHE
MIPOUCXOJIUT IO OJTHUM U TEM K€ 3aKOHaAM W HapylIeHUE UX MPUBOIUT K THOEIH,
YTO pOJIb YEJOBEKAa Ha 3eMjieé HEe pa3pyluuTens, a co3uaaTelis B TapMOHUHU C
OKpYKaIOIIEH MPUPOIOH.

OpHa U3 MPUOPUTETHBIX 3a7a4 (pu3ndeckoro oopazoBanus: HOPMUPOBAHUE
HAyYHOTO MUPOBO33PEHUS U MBIIIJICHUS YYaIIUXCS.

Takum 006pazom, nzyueHnue HU3NKU MPU3BAHO 0OECTICUUTD:

pPa3BUTHE JIMYHOCTH YUCHUKA: HAOIIOJATEIbHOCTH, YMEHHS BOCTIPUHUMATH U
nepepadbaThiBaTh WH(OpPMAIIMIO, ACaTh BBIBOJABI, OOPA3HOTO M AHAIMTHYECKOTO

MBIIIJICHUA,



O3HAaKOMJIGHHE C OCHOBaMHM (U3MKH KaK CHCTeMbl (PyHAaMEHTaJIbHBIX
duznyeckux TEOpui, yMEHHE TMPHUMEHITh HAy4YHbIE 3HAHUS I aHaIu3a
HaO0JI0JaeMBbIX TIPOLIECCOB;

(¢opMupOBaHHE HAYYHOTO MBIIUICHUS W MHUPOBO33PEHUS, TMOHUMAaHHE
BO3MO>KHOCTEM HAyYHOTO MO3HAHUS IPUPOJIbI U O3HAKOMIIEHUE C €T0 METOJJAMHU;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN yUallUXCs;

(¢opMupoBaHHe W TOAJEpKAHUE TMO3HABATENBLHOTO HHTEpeca K (u3HKe,
pacKpbITHE poJik PU3UKH B COBPEMEHHOW [IMBUIIA3AIINY;

MOMOIIIh BBITYCKHUKAM MIKOJIBI B OMpEJCICHUH MpoduiIs UX NajabHeHIen

JACATCIBHOCTH.



METOINYECKHUE PEKOMEHJIALIUUA 11O PA3BUTHUIO
UHTEJJIEKTYAJIbHBIX U IPAKTUYECKUX YMEHUWHA HA
YPOKAX ®U3UKHU

HoBble Xu3HEHHBIE YCIIOBUS BBIABUTAIOT 0COObIE TPeOOBAaHUSA K MOJIOIBIM
JIOJISIM, BCTYTAIOIIUM B KU3Hb: OHU JIOJDKHBI OBITh HE TOJBKO 3HAIOIIUMHU U
YMEJBIMU, HO U MBICTSAIIUMH, UHUIIMATUBHBIMHU, CAMOCTOSITENbHBIMU. [loaTOMYy
nepeja NneAarorutueckoil Haykoil CTOMT 3a/ada pa3BUTHUSL MBILIUICHUS y4allluXcs U
YMEHHUS TBOPUECKU MPUMEHSTh 3HAHUS HA MPAKTUKE.

[lenb 0OyuyeHust - pa3BUTHE YUCHUKA, B YACTHOCTHU €ro uHTeuiekTa. OcHOBa
ATOTO TMPOIECCa - €ro CaMOCTOATENbHAs IO3HABaTENbHAs JesSTeIbHOCTh. Ha
ypokax (QU3MKA MOXHO pa3BUBaTh Yy CBOUX YYEHHUKOB: MBIIJIEHUE,
oOpa3oBarenbHble, KOMMYHUKATUBHBIE U MPAKTUUYECKUE YMEHUS, HPABCTBEHHBIC
uJeanbl, ACTETUYECKUE TMpeAcTaBieHUA. [ICHXOnorM BBIAEHSAIOT CIEAYIOLIUE
MBICJTUTEIbHBIE  ONEpalMy:  aHajdu3, CHUHTE3, CpaBHEHHE, OOO0OIICHUE,
Kiaccudukainus, cucreMaTu3aluus, WHAYKIHUS, JIeAyKIusi, al0cTparupoBaHUE,
KOHKpeTu3amus. [log mpakTUUECKMMHM YMEHUSIMH CUMTAIOT: paboTa ¢ KHUIOH,
CIIPAaBOYHMKOM; HallMcaHue pedepara, NMpOBEICHUE HAONIOJACHHS, COCTaBJICHHUE
3a/lay, TOCTAaHOBKA DJKCIEPUMEHTA, peUIeHuE U300peTaTeNbCKuX  3ajad,
COCTABJICHHE PELEH3HUH U IPYTHeE.

CymiecTByeT HECKOJBKO MOJXOJ0B, OCHOBAa KOTOPBIX - CAMOCTOSITEIbHAs
MO3HABATEJIbHAS IEATEIbHOCTb.

HccaenoBarenbckuii moaxoa B o0ydenuu. Ero xapakrepHas uepra -
peanu3anus uaen "oOydeHue depe3 OTKpheITHe". B paMkax 3TOro mojaxoja y4eHUK
caM OTKpBIBA€T SIBJICHHWE, 3aKOH, 3aKOHOMEpPHOCTh, CBOWMCTBA, CIIOCOO pEIIeHUS
3a/1aud, HE U3BECTHBIE eMy paHee. [Ipu 3ToM OH onMpaeTcss Ha MUK MO3HAHUS: OT
HAOJNIONCHUS M ONBITOB K TOCTPOCHUIO aAOCTPAKTHOM MOJENH (BBIABHUKEHUE
TUIIOTE3bl), JaJie€ BBIBOJ TEOPETUUYECKUX CIICICTBUN U WX JKCIEpUMEHTaTbHas
npoBepka. [lpumepom ypoka Takoro TUINa MOXKET OBITh 3aHITHE, HA KOTOPOM

ydamuecs B I'pyIinax BECAYyT ce0s Kak OKCIICPUMCEHTATOPBI U CTAPAIOTCS IMOJIYUUTDh



HOBBIE CBEJCHUA O CBOMCTBaX MArHUTOB Ha ONBITE, OTBETUB HA BOMPOCHI
KapTOYeK.

Kaprouka Ne 1. SIBieHne HamMmarHu4UBaHMUS.

Kaprouka Ne 2. [Tosrockl Maraura.

Kaprouka Ne 3. [TosiBneHrEe MarHUTHBIX CBOWCTB.

Kaprouka Ne 4. BzauMo ieiicTBHE TTOJIIOCOB MarHuTa.

Kaprouka Ne 5. 3yueHre MarauTHOTO MOJIA NOCTOSTHHOTO MAarHUTa

KoMMyHMKATHBHBII MM JTUCKYCCHOHHBIH moaxona. OH mpesrnosiaraer,
YTO YYCHHUK Ha KaKOE-TO BPEMSI CTAHOBUTCSI aBTOPOM KaKON-IIMOO TOYKH 3PCHUS HA
OMPENCNICHHYI0 HayudHylo mnpobiemy. Ilpu peanmuzanuum 3TOro moaxoja
dbopmupyeTcsi yMEHHE BBICKA3blBaTh CBOE MHEHHME W TOHUMATh YY)KOE€, BECTH
KPUTHKY, MCKaTh IMO3UIUMH, OOBEIUHSIONME O00€ TOYKU 3PEHHS U HAXOIUTh
KOMIIpOMHCC. PaccMOTpUM peanu3aiuio JaHHOTO MOAX0Aa IPU NPOBEACHUN ypOKa
"Bynyuiee 351eKTpO3HEPTETUKU: TPAIUIIMOHHBIE WU HETPAIUIIMOHHBIE UCTOYHUKH
sHeprumn?"

Opranusyercst HECKOJIBKO TPYIIT y4alluxcs, KOTOPbIE 3apaHee TOTOBATCA K
3aHATHUIO, KaXas 1o cBoer Teme. OOCYKIaTuCh CIEIyIONNE BOMPOCHI:

1. TpOU3BOJCTBO AJIEKTPOIHEPTUU HA DIICKTPOCTAHIUAX, HCIOIB3YIOIIUX
TPaAULMOHHBIE UCTOYHUKH YHEPTUH;

2. HETPaIUIUOHHBIC HCTOYHUKHU IJICKTPOIHEPTHH;

3. mpoOJeMBbl epeadn dIECKTPOIHEPTHH;

4. SHEpProcucTeMbl U UX HEOOXOIUMOCTD;

5. DKOJIOTHYECKHE MOCIeCTBUS paboThl AnnekTpocTaniuii (IC).

Nmutaunonnbiii moaxoa. Knacc pa3ouBaroT Ha Opuraasl WiId TPYIIIbL,
KaXJ1asi U3 KOTOPBIX CAMOCTOATENILHO paboTaeT Haja OOIIUM 3aJlaHUEM, UMUTHUPYS
TO WU WHOE Yy4pexaeHue, Gupmy. MTorm nesarenbHOCTH 3aTeM 00CYX IaroTcs,
OIICHUBAIOTCS, OMNpPEACIAIOTCS Jydlnne, Haubojee wuHTepecHble. [Ipumepom
NPUMEHEHHUS TAaKOTO TMOJX0Ja MOXKET OBbITh YPOK 3allluThl MPOEKTOB
YCOBEPIIIEHCTBOBAaHWE OapOMETPOB, BbIJaYa TMAaTeHTa Ha JAUGPAKIHOHHYIO

peueTky, ypok "Uro ciayuurcs, ecnu...?" (Harpumep, NponajieT TArOTEHHE).



IIpoGsiemHoe o0y4yeHHe - METOA, B OCHOBY KOTOPOIO IOJOYKEHO
UCIIOJIb30BaHUE YUEOHBIX MPOOJIEM B MPENOAABAHUM M TIPUBJICYCHUH IKOJIHHUKOB
K AaKTUBHOMY YYacTHIO B pa3pellleHuu O3TuUX mpodseM. Pemienune npodiemsl
HauMHAeTcs ¢ e€ TMOCTAaHOBKM - MepBbIi dTam. Ha crnemyromem sTame y4eHHK
OBITACTCS HAWTH BBIXOJ W3 3aTpyAHEHHA. B Xoje moucka HOBOrO peLICHUS
HOSIBJIIFOTCSL MJIEU, AOTAJKH, KOTOpbIE JIMOO OTBEPraroTcs, JIMOO MPUHUMAIOT 3a
paGouyio rumote3y. Tperuit 3Tam BKIIOYaeT pa3paboOTKy CIOCOOOB MPOBEPKU
TUIIOTE3bI U €€ OCYILECTBICHHUS.

[Ipy m3ydeHHHn MOJEKYJISPHOTO CTPOCHHUS BEIIECTBA BO3HHKAET BOMPOC:
moyeMy Tella HE PaclajgaloTcsl Ha OTIEIbHBIE MOJIEKYJBI, MEXITy KOTOPHIMU €CTh
npoMexyTku? [IpoHaOnionaB CcOEAMHEHHS CBUHLOBBIX I[WJIMHIPOB, JABYX
KyCOUYKOB IIJIaCTHJIMHA peOsATa AeNaloT BBIBOA O MPHUTSDKEHWH MosieKyid. HoBbrit
BOIPOC: MOYEMY HE CIIMIAIOTCA KYyCOUKU NapaduHa, TMCTOoUKy Oymaru? Yyamuecs
OBICTPO MOHUMAIOT: JIJIsl COEAMHEHUS KyCOUKOB NapaduHa - UX Hy»KHO HarpeThb, a
JUCTOYKU OyMaru - cMounTh. [IpoBepstOT TUNIOTE3Y SKCIIEPUMEHTAIBHO U JIENAI0T
BBIBOJI O MPUTSKEHUH MOJIEKYJl Ha PAcCTOSHUHU, CPAaBHUMBIX C MX pa3MepaMu.
HoBas mpobrema: moueMy ecTh NPOMEKYTKH Mexay Moiekymnamu? Pebsra
IPEIOoJIaraoT, YTO MEXAY MOJIEKYJaMU €CTh OTTAJIKMBAaHUE U MPOBEPSIOT BHIBOJ
IKCIIEPUMEHTAIBHO.

Yacto mocTaHoBKa MpoOJIeMbl M TMOMBITKA €€ perieHnus o0JeryaeTcs, eciu
UMEETCSl  BO3MOXKHOCTb ~ IPHUBJEYbh CaMUX  Y4YalUXCs K  IPOBEACHMIO
DKCMEPUMEHTATIBHBIX ~ WCCICIOBAaHWA TIO0 OOHApPYKEHHI0O 3aKOHOMEpPHOCTEH.
Hanpumep, npu u3yueHUH apXUMEIOBOW CHUJIBI BMECTE C KJIACCOM BBISICHSIEM, OT
4Yero oHa 3aBUCHUT. BbIIBUTAIOTCS pa3iauyuHble TUIOTE3bl: CHJIa 3aBUCUT OT MAacchl,
o0b€Ma, TUJIOTHOCTH Teja, TIyOWHBI TOTPYXEeHHus, poja kujakocTu. Kiacc
pa30uBaeTCs Ha TPYIIIbI, KaXKasi U3 KOTOPBIX MPOBEPSAET IKCIIEPUMEHTAILHO OAHY
u3 runore3. [lpy moaBegeHMM WTOTOB  PE3YyJbTaThl  OTIENBbHBIX  TPYIII
00CYX1al0TCsl TOOYEPEIHO, a 3aTEM JEJIAI0T OOUIMI BBIBO/: BHITAIKUBAIOLIAS CUJIa
3aBUCHUT OT 00BEMa Tela U IJIOTHOCTU XKUAKOCTU. DOPMHUPYEM MBICIUTEIBHYIO

ONEPALMIO AHAJIN3 ITPU BBIIIOJIHEHUY 3aIaHUH TUIA!



e BbIOpaTh mapameTp MPOIECcCa KUIEHUS, OCTAIOIIMICS MOCTOSHHBIM BO
BpEMsI KUTICHUS;

e BbACHUTH B maparpade ydyeOHHMKA MPUMEPHI, MOATBEPKIAIOIINE
3aBUCUMOCTH CKOPOCTH AU(Gy3Un OT TEMIIEPATYPHI TEIa;

e pa3obpaTh ycIOBME 3aJa4d U BBIIACIUTH B3aUMOJICHCTBYIOIIME TeEa,
OMMCAaTh, YTO MPOUCXOUT C KAXKIBIM;

e yKa3aTh B HAOJIIOJJaEMOM TMPOIECCE MPUUMHY U CIEACTBHUE;

e COCTaBUThH IUJIAaH HCCJIEJOBAHMS, BBIICIUB HaubOosee Ba)KHbIE HTarlbl
padoTHL.

Pemienne »sKkcnepuMEHTANbHBIX 3ajady TpeOyeT yMeHHe IUIAaHHUPOBATh
IKCHEPUMEHT, 4YTO TI0JIpa3yMeBaeT IMpaBWJIbHBIM BBHIOOp 00OpPYIOBaHUS,
BBIJIBIDKCHUE TUTIOTE3 U T.1. Ha mepBom sTane oOydeHus GuU3MKe JaeM ydarumcs
OOlUI anrOpUTM BBHITIOJIHEHMSI, T.€. 3HAKOMUM C OOIIMMU MPUHIIMIIAMHA
AKCHEPUMEHTAIILHOTO MO3HAHUsI MUpa. B HUX OTpakeHa LIEMoYKa BOIPOCOB WIIU
"maroB", KOTOpbIE MOJCKA3BIBAIOT, YTO HYXHO CHENaTh. [ 3TOro moJib3yemcs
TUCTOM "Y4yCh CTaBUTh SKCIIEPUMEHT"

CaMOCTOSITENNBHBIN AKCHEPUMEHT yYalIUXcsl C YCIEXOM MPUMEHSIETCS He
TOJIBKO KaK Croco0 H3ydeHHs] HOBOTO, HO W KakK CIOCO0 3aKperuieHus u
MOBTOPEHUS TMpoiieHHoro wmatepuana. Jlna psga  mabopaTopHbIX — padboT
pa3paboTaHbl TBOPUECKUE 3aJaHUS.

Bonbiioe 3HadueHWe WMEIOT JOMAITHUE HAOMIOEHUS W OKCIEPUMEHT:
npuaymManTe crnoco0 U3MEpPEHUsi BBICOTHI JEpeBa; HCCIEAyHTE 3HAK 3apsjia
Ha’JIEKTPU30BAHHBIX TEJ U JIp.

VYxe Ha MepBBIX YpOKax CTOMT OOpaTUTh BHUMaHHE OOyYaronIuxcs Ha
3HAYCHUE YMEHHUsSI HAXOAUTh NMPUYMHHO-CJIEICTBEHHbIE CBSA3M: MHOTHE JIIOJU
HAOJIOAIOT OJMHAKOBBIC SIBIICHUS, HO TOJBKO MMOHUMAHHWE TPUYMHHOU CBSI3U
npuseso ['. Tammnest k oTKpbITHIO 3aKkOHA nHEpIuH, V. HetoToHa K opMymHpoBKe
3aKOHA BCEMUPHOTO TATOTCHUS.

JIns pa3BUTHS JT@HHOTO YMEHHSI MOXKHO, HAlpuUMeEp, COCTaBUTh OJHO

npeiokeHne, OoObeIMHMB B HEM ¢ TIOMOIIBIO coro3a '"modTomy" JBa



YTBEPKIACHUSA:

1. Macca KeJE3HOro Mapuka OOJIbIIIE MAacChl JIEPEBSIHHOIO TaKOrO XKeE
00BEMa;
2. IJIOTHOCTH KeJie3a 00JIbIlIe INIOTHOCTHU JepeBa.

Kakoe u3 nByX YTBEpXKICHUH SBJISETCS NPUYMHON MO OTHOUICHUIO K
JIpyromy, a Kakoe - ciencteuemM? Ha cBoux ypokax co3zaro yClIOBHUsI, IPU KOTOPBIX
IIKOJbHUKK HAyYWJIMCh OBl pa3inyaTh NPUYUHHO-CJICACTBEHHYIO CBS3b U
MaTEMaTUYECKYI0 3aBUCUMOCTh. [Ipu H3yuyeHHUH CONMPOTUBICHUS MPOBOJHHKA,

BBISICHSIEM SKCTIEPUMEHTAIIBHO, 9TO hopmMyIia

MpCACTaBIIAIOIMIAsA 3aBUCUMOCTDL COIIPOTHUBJICHUA OT HAIPAKCHUA W CHUJIbI
TOKa HC OTpaXacT HNPUYIMHHO-CIICACTBCHHBIX CBHSGﬁ, IMOCKOJIBKY COIIPOTHUBJICHUC
IMPOBOJHHKA HC U3MCHACTCA IIPHU U3MCHCHHUH HAIIPSXKCHUA Ha KOHIOAX IIPOBOAHUKA
U CHJIBI TOKA B HeM. B To ke BpeMsA MaTCMaTHYICCKass 3aBUCUMOCTL CHJIbI TOKAa OT

HaIIPAKCHUA 1 COIIPOTUBIICHUA

MPEICTaBIAIONIAs MaTeMaTH4eckyro (QopMynupoBKy 3akoHa Oma ms
OJHOPOJHOTO ydacTKa ULENu IIOCTOSHHOIO TOKAa, OTpPaXXaeT NPUYUHHO-
CJICJICTBEHHBIC CBA3U: HANIPSHKCHUE XaPAKTEPU3YET JIEKTPUUECKOE TIOJIE, JEHCTBUE
KOTOPOTO Ha AJIEKTPUUECKHUE 3apsibl B MPOBOJIHUKE 00ECIIEUYNBACT YIOPSTOUCHHOE
JIBUKEHUE 3apsI/IOB.

J{nst pa3BUTHS YMEHHUsI CPABHUBATDH UCITOJIB3YIOTCS 33/1aHUSI HA CPABHEHUE
TPEHUSI CKOJIBKEHUS U TPEHUSI KaYCHUS, MOJICKYJISIPHOTO CTPOEHHUS TEJl B PA3HBIX

arperaTHhIX COCTOSIHUSIX, 3aIlOJHSIOTCS CpaBHUTEIbHBIE TaOJUIBI U JPYyTHE.



KoHcTpyupytorcst 1ieible YpOKM Ha cCpaBHeHME 10 TeMam '"PaBHOMepHoe u
paBHonepeMeHHoe naBuxkeHue", "CBOOOAHBIE U BBIHYXKJCHHbIC KoJieOaHus'",
"DNEeKTpUYECKOEe U MarHUTHOE moJie".

Pa3BuTHIO yMeHHMS CHHTE3UPOBATH CIIOCOOCTBYIOT 3aJaHUS:

e W3 OMNbBITOB CJENaTh BBIBOJ O IOBEACHUU Tejaa MNPH KOMIICHCALIUU
BHCIITHUX BO3CHCTBUM;

e IOCIIC BBIMOJHEHUS PAJA 33JIaHU COCTABUThH aJTOPUTM PELICHUS 3a7a4
10 TUHAMUKE;

e MOJTOTOBUTH paccka3z Mo TabJnile, OIOPHOMY KOHCIIEKTY, PUCYHKY;

e COCTaBUTb 33/1auy MO PUCYHKY;

e Hamucath pedepar WM JOKIad, CyMMHUPYS CBEIEHHS U3 HECKOJIbKHX
HMCTOYHUKOB.

B mpocthix 3amavax Ha KiIaccupukamuio TpedyeTrcs U3 TEpeuHs
bu3nUecKuX MOHATUN cHOPMYIUPOBATH TPYIIITY MO 3aJaHHBIM MMPU3HAKAM:

e U3 rpauKoB BBIOPATHh T€, KOTOPHIE XAPAKTEPU3YIOT PABHOYCKOPEHHOE
JBH>KCHUE;

e U3 MPUBEJEHHBIX CJIOB 3alucaTh TE€, KOTOpPbIE MPEACTaBISAIOT CO0OI
busndeckoe sIBICHHE.

o Ilpu wuzyuenun tembl "HMcTOuHMKM cBera" ywaimiuecss Ha OCHOBaHUU

MaTtepualia B ydeOHUKE, COOOIICHUN JOJDKHBI 3aM0JIHUTH TaOJIHUILY:

EcTecTBeHHbIE HCTOUHHKH CBETA I/ICKyCCTBeHHLIe HCTOYHUKHU CBETA

B Oonee cnokHOW  Pa3HOBUAHOCTH  3ajad Ha  KJacCU(PUKAIUIO
oOyJarolmuMcsl Tpeajaraercs pa3OuTh MepedyeHb (U3NYECKUX TMOHATHHA Ha
IpynIiibl, HA OCHOBAaHUHU CPABHEHUS ATUX MOHSTHH BBIACIUTH UX OOLIUE MPU3HAKHY.
Hampumep, kakoe CJIOBO JIMIIHEE CpEIU CIEAYIOIIHUX: METp, Tpagyc, CHIa,
cekyH/a, [lackanb? mouemy Bbl BEIOpAIM HMEHHO 3TO CJIOBO?

YMeHnne aOcTparmpoBaThbCsi, T.€. BBLACIATH CYIIECTBEHHbIE MPU3HAKH,

BAXXHBIC B JdHHBIX YCJIOBHAX PA3BUBACM KaK IIPHW BBIIIOJIHCHHUU OTACIBHBIX




3aJaHuil, TaK M Ha MPOTHKEHUU psla YPOKOB, HAa KOTOPBIX H3y4aeTcs WU
UCTONB3yeTcsl Mojenb. [locTpoeHne Mozaenu sBICHUS WIM Tpolecca O3HadaeT
TaKoe yMPOIINECHHUE PEATbHON CUTYaIluu, IPU KOTOPBIX COXPAHSIOTCS MX TJIaBHBIC
CYIIECTBEHHBIE YEPTHI.

MpeIcnuTeNnbHas ONIepalis CUCTEeMATH3AIUsI PA3BUBACTCS TIPU COCTABIICHUU
CTPYKTYPHO-JIOTHYECKOW CXEMbI U3YYCHHOH TEMBbI, 0003HAUYMB Ha HEH OCHOBHEIC
MOHSTHS, 3aKOHBI, (OPMYIJIBI M CBSI3M MEXAy HUMHU. Vcmomp3yem 3amaHusi Ha
cocTaBlieHHE 0000IIaromell coaepKaHue TeMbl TaOJHIy WM KOMMEHTHPOBAHUE
TOTOBOM, HA CXEMBI PELIEHU 3a/1a4u "'c KOHIA", T.€. C 3a1aBa€MOr0o BOIPOCa.

Omnepanyss KOHKpeTU3alus O03HA4YaeT BBIPAKEHHE, MPOLECC B HATIISIIHOM
dopMe mnu yrouHeHHe. /[ pa3BUTHS TaHHOTO YMEHHUS MCIOJB3YyEM 3aJaHus Ha
CO3/IaHHE PUCYHKOB, CXEM, UEPTEIKEH, OTPAXKAIOIIUX JaHHOE SBJICHHE.

MHorue mnpuemsl MNPaKTUYECKOW HAaNpaBICHHOCTH TECHEHIIMM o00pa3oM
CBSI3aHBI C MBICIUTENBHBIMU oOmepauusiMu. Bo3bMmem, K mpumepy, Ipouecc
HANMCAHWS PELEH3UU. YYeHUKY TpeOyeTcst MPOBECTH aHATU3 MPOCTYIIAHHOTO WJIH
IPOYUTAHHOTO, YTOOBI YCTAHOBUTH B MaTepuaje HaJIMYUE HY>KHBIX KOMIOHEHTOB:
JI0Ka3aTeNbCTB, MPUMEPOB, BHIBOJOB U T.II.; BHITIOJHUTH CPABHEHHE C MBICIICHHBIM
ATAJIOHOM, YTOOBI OIICHUTH CTENEHU Pa3paOOTKU MPOOJIEMbl UM Ka4eCTBO OTBETA,
clenaTh CHHTE3, YTOObl CyMMHpPOBAaTh BCE CBOM OLIGHKM M J1aTh 3aKJIIOUYEHUE-

OT3hIB.



METOINYECKHUE PEKOMEHJIALIUN
IO PA3BBUTHUIO UH®OPMAIIMOHHBIX YMEHUM
YYHAIIUXCA HA YPOKAX OU3UKHU

CoBepIlIEHCTBOBaHHE METO/OB U pa3pabOTKa aKTUBHBIX (OpM OOydeHMs
¢u3uKe — OJHO W3 BAXHEHIIMX CPEACTB MHTCHCU(DUKAIMM W ONTUMHU3ALUU
y4eOHOro mpouecca. Y4uTelb Ha COBPEMEHHOM YpPOKE JOJDKEH BBICTYNATh KaK
OpraHM3aTop AEITEeNbHOCTH Yydamuxcs. IlosToMy Ha mepBblii IUIaH BBIXOJUT
3aja4a HAYYUTh Y4YalIUXCAd YYUTHCS. YUEOHBIM MPOIECC OPraHU3yeTCs TaKuM
o0pa3oM, YTOOBI Yy4YallWecs, HCIONb3yS Ppa3IUYHbIE HCTOYHUKH, MOTJIH OBl
CaMOCTOSITENILHO TOOBIBATh 3HAHUS. Y CBOGHUE 3HAHUM CTAHOBUTCSI HE CAaMOLEINbIO,
a CpEIICTBOM [IJIsl pealu3allid 00pa3oBaTEIbHOM M BOCHUTATEIBLHON (YHKIUI
oOyJeHus.

Pemmts 3Ty mpobiieMy MOXKHO KOMOMHAIMEHl HMCHOJIb30BaHUS METOJOB
pa3BuBaromero oOydyeHuss W (popMupoBaHUS HUHPOPMALMOHHBIX YMEHUU.
Hcnone3ys Mojaenb TEOpPUM HAyYHOTO IMO3HAHMS, MHpeioxkeHHyro B.I.
PazymoBckrM, y4eOHBIN MaTepuan IeIuTCs Ha OTAEIbHBIE CTPYKTYypHBIE OJIOKH,
YTO MO3BOJIET MO3TATHO POPMUPOBATH HHPOPMALIMOHHBIE YMEHUS C CO3aHUEM B
UTOTE OIOPHOTO KOHCHEKTa, T.€. MH(MOPMAIMOHHOM MOJAENM KaXaoro OJoka.
HoBblll MaTepual n3ydaercst Ha ypoKe B HECKOJIBKO ITAIOB.

1. BcrynutenbHOE CIIOBO yUUTENS.

2. BeimonHeHMe YKCNIEPUMEHTATBHO-UCCIIEIOBATENLCKON pabOTHI.

3. dopmupoBaHUE MOEIHU SBICHHUS.

4. OrmocpenoBaHHOE BIUSHUE HAa (PU3UYECKYIO MOJIeTb C  IEJBIo
OTIPEICTUTH CBSI3b MEXy OCHOBHBIMHU XapaKTEPUCTUKaMU (U3UYECKON MOJEIH,
MaTeMaTHYeCKOE OMUCaHNe MOJEIIU, YCTaHOBIICHUE (PU3NYECKUX 3aKOHOB.

5. IlpoBeneHue SKCIEPUMEHTA C 1I€JIbIO POBEPKH OCHOBHBIX BBHIBOJIOB.

6. 3akirounTeNnbHAs YACTh YPOKa C MOABEEHUEM UTOTOB PAOOTHI.

Hcnonp3oBanne mnpoOIEMHO-TIONCKOBOTO METOAa JI€JaeT S3TOT MpPOLEece

TBOpueCcKUM. [l peanuszanuu ueneid, MOCTAaBJICHHBIX HAa YpPOKE, YyYalluMcA



OPUXOJIUTCS PEIINTh Kpyr 3agady. B xome paboTel ywammecs camMu HILYT
HEOOXOUMYI0 HMH(pOpMAIMIO, TakuM oOpa3oMm oOyyasice. Takas CTpyKTypa
U3Y4YEHUS! TEMBI 00ecIeunBaeT TEXHOJIOTMYHOCTh Tpoliecca 00ydeHus, K KOTOpPOil
y4aluecs MpUBBIKAIOT, 3KOHOMUTCS BPEMsI HA OpraHU3al|Io ITpoliecca 00yYeHUsI.

Llens HE TOJILKO B TMOJIy4eHHE MH(OpMAIMU B CTPOMHON CHUCTEME, HO U B
TOM, 4YTOOBl HAy4YHWTh YYalIUXCS MBICIUTh, HAXOAUTh HOBYIO HH(MOpPMAIIHIO,
dbopMHpOBaTh Ha 3TOIl OCHOBE COOCTBEHHOE MHEHHE, OBICTPO HAXOAUTH PEIICHUE
npo0JieM.

OyHKIUYU YUNATEIIA.

1). OpranuzanuoHHble (0TOOp, COJCPXKAHUS, CO3JaHUC YCIOBUH IS
IPOSIBJICHUS] KPEATUBHBIX CIIOCOOHOCTEN. J|0OpokenaTenbHbli KIMMAT).

2). Wndopmarnmonnas. BbICOKWi ypOBEHb BIaJICHUE ITOMCKOM HOBOM
uHbOpMallMy aHallu3a W CUHTEe3a B JI000H (opMe 3HAHHWE OCHOB METOJUKU
dbopmupoBaHus UHPOPMAITUOHHON TPAMOTHOCTH.

3). KoMMyHHKaTUBHBIC - OpraHU3aIs B Ipolecce oOMeHa HH(popMarmei ¢
yd-c, ydamuxcsi C yuureneMm. OpraHuzanys COBMECTHOM — TBOPYECKOMU
NeATEIbHOCTH. YMEHHE LIeJICHANPaBICHHO OPraHU30BBIBaTh HH(OpPMAIMOHHbBIE
000011IeHUS U YIPABISATH UMH.

4).  TexHomoruueckue -  BJIaJCHHC  HEOOXOAMMBIM  O0BEMOM
WH()OPMAIIMOHHBIX  TEXHOJOTMH. 3HaHWE ayJauo, BHUAEO, MPOEKIMOHHON
anmaparypsl, ymeHus: padoTsl Ha [1K.

5). Ucnonb30BaHre COBPEMEHHBIX ME€IarOTMUYE€CKUX TEXHOJIOTHH.

6). Pednekcus- ananm3, ajeKBaTHAs peakIUs, HAXO0XJICHHE CIIOCOOOB
pELIeHMs], TPOBEAEHUE AUArHOCTUKH, TOCTOSTHHASI KOPPEKIIMSL.

NudopmanimoHHbIe TEXHOJIOTUU B MMPAKTUKE PAOOTHI yUUTEN (PUIUKH.

Cucrema 3aaHuid, KOTOPYIO PEATU3yeT YUYHUTENb B XOJAE ypOKa SIBISETCA

OCHOBOH (hOopMHUPOBaHUSI HHPOPMAITUOHHOMN CPEIIBI.

3aHUMATEIIbHO O (hU3HKE...

(Cruxu nereii Ha TeMy «Mcuesno Tpenue»)



Ot 3HaKOMOM 00€3bsSHBI KaK-TO Pas.

S ycaplan yIMBUTENbHBIN paccKas.

To 51 B IyTKYy TOBOPHIIA, TO JIb BCEPHE3,
[Tomyuniicst nopa3uTEIbHBIN Kypbes.
BynTo mano ObU10 B %KU3HM HEyady,
Bnapyr cBanunacek Ha yaaBa - Hy XOTb I1J1aub!
W 3axxmypuitace: «Hy - mymaer, - konen!»
Oxugaetr cMepTh B OOBSITHIX KOJIEI.

Ho ynaB Bamsiicst kak MIHYpOK,

M xoten ee oH ciomaTh, Ja HE MOT.
TmeTHo cununcs ¢ CTOPOHKY OTIOJI3TH,
['ne yx KoJibLIa TYT CMEPTEIbHBIE IIIECTH.
OH cepauincs, KUISATUIICSA, U3HEMOT

Hu HaneBo, HM HaNpaBo - BOT JICHEK!

TyT nmochINaNUCh JIUAHBI C BHICOTHI,

Ha ynaBa, 06e3bsiHy U KYCTHI.

['ne oxoToii 3anoaHss CBOM I0CYT,
[TayTuHy men craparenbHO NayK.

Bce ycunus nanpacHsl, - OeHbIN TKay!
Pazpeinancsa HezagaunuBbId najgay.
ITonHbIN Xaoc U CMATEHBE HA TTOJISHE,

Ho BepHemcs k Haiel Muioi 00e3bsHe.
Ha Bepuuny rpyCTHO 11yps JIE€BbIN 143,
Bce crapanace u npITaiack MHOTO pas.
[Touemy-To He LIETJISAN 32 BETKY XBOCT,
Jla v nansl cTayy riaagkue Kak BOCK,

Bce ckonp3una, ¢ MecTa TPOHYTHCSI HET CHUI;

N Bonuna: «KTo Hac TpeHUs JTUILINI?»



Hy kaxas »xe B 3Tom Oena,

Yro TpeHue ucue3HeT HaBceraa?

S Oymy cebs omIyIIaTh CHIIAuoOM,

JIrobast Harpy3ka MHE HU TIOYEM.

S nmasiplieM OJJHUM JBUHY B YTOJI Hall mKad,
N maiidy 3a0bt0 04€HB OBICTPO TPOMUAB.

N Oyny no apAy s CKOJIB3UTh OECKOHEYHO,
N xuth TEeneps Oyay s 0O4€Hb OECIEYHO.
Moii BETMK TOMYHUT, Ky/ia TOJIBKO X04Yy,
XOTA U eNAJISIMU 51 HE KPy4dy.

VY nanel y0aBUTBCS Macca mpooJieM,

C MalmHOM, ¢ MaciiaMy Pa3JInYHbIX CUCTEM.
JIBUJKOK HE CTY4YUT U HE TPEETCS BOBCE,

Tak yTo Mmyrath MEHs IPOCTO BBl OPOCHTE.
Uynak! Tel moiiMu, 4TO y 3TOI NpOOIIEMBI,
EcTb nBa BapuaHTa, €CTh IBE TOJIBKO CXEMBI.
371ech TPEHUS CHJIA BaXKHA U HY>KHA,

N naroasiM KOHEYHO, MOJI€3Ha OHA.

Ho kak Te1 noaenp, Kak NoeAyT MallvHBbI,
Korna TpeHps HET y OAOLIBBI U IIWHBI?
Kak Tp1 0OcTaHOBHIIL MaIlIMHY, JIIOAEH,
JKMBOTHBIX CKOJIB3SIIIUX CKOPEUN U CKOpEt?
ThI BCHOMHH, YTO JIEM, ITO TOXKE MPEKPACHO.
Ho Bce e oH BpejieH, Ha by OBITH OIMACHO.
He cnoxwunib Tl 10M, HE 3a0bEIlb B CTEHKY T'BO3/Ib,
Kok cuity Thl TpeHHSI BHOBb HE BEPHEIb.

V¥ BCAKOTO Jiey1a €CTh ABE CTOPOHBI,

Hawm 3Hanus U3k OUeHb HY)KHBI.

U cuna, 94TO CHIIOKO TPEHBS 30BETCH,

Ham panocTbio B )KH3HHM el1e 00epHeTCsl.



S BcTana - obanienue,

CyTtpa ncuesno TpeHue.

U tpeHune kaueHus,

N TpeHne ckosbxeHus,

N naxe, Bpoae, TpEHHE MOKOS,

bor 3naer, uto ceiiuac Takoe!

S Taro4Yku CBOM HAJETh CTPEMUIIAC,

Kak OyaTo Ha KaTke s 09yTHjIach!
BrinuceiBas mupysThi,

JleTaeT mamna 3a razerTou,

YT0 HM BO3bMEM — BCE BBICKOJIB3HET U3 PYK.
3a 4T0 ke aeHb Takon? He 3Haems, npyr?
[IpppKKaMu O KBApTHUPE MEPEIBUTAIOCH
U creny He 3a1eTh cTaparocs,

A To cimyuuTcs BApYT O6ena -

N oM CKOJIb3UTh HAYHET TOT/A.

CMmoTpIO B ITOTy3aMep3IIee OKHO, -

MHe cymmui yac Tam yBUJIETh CYXKICHO:
PblyaT MOTOpBI, HO CTOSIT MAllIMHBI,

U Bo3se HUX, pyTasicCh, NPHIral0T MY>KUUHBI.
Bomnut 6paruiiika y KOMIIbIOTEpa, Yy/1aK,
A MBIIIb 110 KOBPUKY JIETAET TAK U CHK,

A Ha 3KpaHe 4yemyxa MeJIbKaeT...

Ha xyxHe mamMa ¢ BEHHKOM JIETaET,

MM 1ion oHa HUKAK HE TTOAMETET,

Ha nomonips Hac ona 30BET.

Bot Tak npomén BeCh 3TOT JI€Hb,

Ha ropon nacrynuna teHs.

A TyT 1 obJsierdyeHue -

Bepnynoce Hame tpenue!



METOINYECKHUE PEKOMEHJIALIUN
IO PABBUTHUIO KPEATUBHBIX CHIOCOBHOCTEM
YUYAHIUXCA HA YPOKAX OPU3UKU

KpeatuBHocTh — (hakTop OJapEHHOCTHU, KOTOPBIM OTpa)kaeTcsi B TecTax
MHTEJUIEKTa, aKaJIeMUYEeCKUX padoTax, HAyYHO-TEXHUYECKUX JOCTHKEHUSX.

Iloka3arenu KpeaTUBHOCTH:

0ernocTb, THOKOCTh, OPUTMHAIBHOCTD, BHICOKAs MOTHBAIIMS K TBOPUYECTBY,
HE3aBUCUMOCTb, OTKPBITOCTh K HOBOMY OIIBITY, BBICOKAas NOTPEOHOCTh B
TBOPYECTBE.

[lepeuncnum TEHAEHIMH B JAHHOW CUCTEME OOYUECHHUSL:

o OT BOCIIMTAaHHHMKA, yYAIIETOCA K €T0 JUIYHOCTH

o OT 0O0IEeCcTBEHHO OpPUEHTUPOBAHHOTO BOCIUTAHUS K JIMYHOCTHO
OPUECHTUPOBAHHOMY.

e Ot mnenaroruku TpeOOBaHMM K TEIATOTMKE COTPYJHUYECTBA H
[IapTHEPCTBA.

o Ot negaroruku HeOOXOAMMOCTH K MEIaroruke cBOOObI

o Or negarorvuky OneKu K IeJaroruke MmojaepiKKH.

o Ot negarorn4eckoro 3KCTpeMU3Ma K TOJIEPAHTHOCTH.

o Ot enuHOOOpa3us K BAPUATUBHOCTH.

B coBpemeHHOl napagurMe KpeaTUBHOIO BOCIIUTAHUS B CUCTEME “YUEHUK —
YUYUTENb - YYEHUK OHM CTAHOBSTCS PaBHONPABHBIMU NapTHEpamu. Peanmmzanus
TPOrPaMMBI IIPECIeAyeT HeIn

1. BrigBieHue U BbIpalllMBaHUE HHTEJUIEKTYaJIbHOTO pecypca CTpaHbl —
OHApEHHBIX JAETEU

2. JlocTykeHue MaKCUMaJIBHOTO YPOBHS Pa3BUTHSI KPEATUBHOCTH.

[Ipy neranbHOM O3HAKOMIIGHMHM C TPYJAaMH YUYEHbIX B O3TOM o00sacTu

0Ka3aJioCh, YTO pa3pabOTKa MpoOJIeMbl B COBPEMEHHOM Me1aroruke OCHOBBIBACTCS

1 .
[Imuar T.H., Pa3BuTHe KpeaTWBHBIX CIIOCOOHOCTEH ydYalIUXCs Ha YpOKax (HU3UKH, acTPOHOMHH
IIpenonasanne pusuku, M., 2007r.
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Ha Tpyaax npodeccopa MatromkuHa. [ICMX0I0TH BBIIETSIOT KIIFOYEBHIE MOMEHTHI:

— CTOUT NPUHUMATh 3HAYEHUSI BPOXKIEHHOCTU OIPEACIEHHBIX KayecTB
JUYHOCTH, HO HEJIB3sl M HENOOIEHHWBATh BO3MOYKHOCTb HUX pa3BUTHS, WIIH,
HA00O0POT, MO/IaBJICHUSI.

— HE€ JIOJDKHO OBITh YIYHIEHO BpeMs i MOJACPKKH TalaHTa, CO3JAaHHUU
YCIOBUM KPEaTUBHOIO pAa3BUTHS, WHAYE OH MOXKET HE PACKPBIThCA WA
MPOSIBUTHCSL B MajoOl CTENEHH, T.K. OOpallleHHMEe K YMCTBEHHOW JESATEIbHOCTH
TOIBKO B Bo3pactu 16-18 ner naér munumym 3ddexra. Ho Bo3pacTHbie
OTpPaHUYCHHS JUIsl PA3BUTHS KPEATUBHBIX CIIOCOOHOCTEH HE CYIIECTBEHHBI, MOYKHO
COTJIACHO MOTOBOpKE: “Jlyule mo3aHo, 4eM HUKOoraa’ .

— CclemyeT Y4YMThIBaTh BHYTPEHHIOID TOTPEOHOCTHh ydYallerocs K
caMOBBIpakeHU10. IMEHHO OHa CO37aET yCIOBHS MPOSBIECHUS €ro CIIOCOOHOCTEM,
noOyXJICHUSI K CaMOPa3BUTHIO, CTPEMJICHHE YYaIllerocss K MHCIBITAHUIO CBOUX
crocoOHocTei. OIHO U3 YCIOBUM pPa3BUTHS KPEATUBHOTO CO3JaHUs aTMOC(hepsI
WHUILIMATUBBI, COCTSA3aTEIbHOCTH, IUCKycCHH. M3MepuTensiMu KpEeaTUBHOCTH B
00nacT (U3MKU MOTYT CIY>KUTh BCIIOMOTAaTEIbHBIE CIIOCOOBI pEelIeHUs 3ajad,
BBITIOJTHEHHUS TECTOB, MOJITOTOBKA U BRICTYIJICHUE HA CEMUHApPax U KOHPEPEHIUX,
BBIITYCKM YCTHBIX KYpPHAJOB, Ta3eT, y4yacThe B Jekanax (usuku, CaxapoBCKUX
YTEHUSX.

CBoeil 3amaueld B pa3BUTUM YKAa3aHHBIX CIOCOOHOCTEM CuMUTaeTCs
HEO0OXOIMMOCTHIO CTUMYJIMPOBAHUE TBOPYECKOMU NEeATEIbHOCTU 1o
WHJMBUAYAJILHOW TpOTpaMMe, OKa3aHHE YHUCTO TICHXOJIOTHYECKOW TMOIICPIKKH,
YKPEIUISIIOIEH dYepe3 CUIy IOCPEACTBOM YYEHHUS CHUJIbl, IO3BOJISIOIIME €My
MOYYyBCTBOBATh PAJ0CTh ycnexa. B kaxxmoil yueOHON Teme, n3y4aeMoil Ha ypoKax
(bU3UKHN, MOKHO CO3/1aTh YCJIOBUS JIJIsi Pa3BUTHS KPEATUBHOU JIEATEIIBHOCTH.

[Ipuyem, O BBIpKEHUIO CaMUX Yy4allUXCsi, HauOoJiee MPEANOUYTUTEIbHBI
paboThI B Tpymmax.

BHeapenue TexXHOIOTUMH, Ie MPOSBIAECTCS KOJUIEKTHBHAs (opma paboThI,
CIIOCOOCTBYET (POPMUPOBAHUIO KOMMYHUKATUBHBIX YMEHUH, TJIABHOE M3 KOTOPHIX

YMETH CIIBIIIATh U CIYIIATh IPYTUX. YYalumecs OTCTauBalOT CBOK TOUKY 3PEHUS.



B xauecTBe mpakTUYIECKOTO MOATBEPKICHUS MpejIarar0 HeKOTopbie (POPMBI
U TpUMEPHl KPEATUBHOW JEATETLHOCTH B YCIOBHSX JHUYHO-TYMaHUTAPHOTO
oOpa3oBaHUs.

Cdepst TBOpuecTBa (CTB)

KauecTBa TUYHOCTH

001111e CIIOCOOHOCTH

CIEMAJILHBIE CIIOCOOHOCTH

KPUTHUYCCKOC MBIIIJIICHHUC

CaMOCTOATCIIbHOCTD

HHTYULUA

OO0JacThb IIPOABJICHUA

e YCJIIOBCK — TCXHUKA

YCJIOBCK — Xy,HO)I(GCTBeHHBIﬁ 06pa3

YCJIOBCK — YCJIOBCK

YeIIOBEK — PUPOa

YCJIOBCK — 3HAKOBAs CUCTCMa

JleaTenLHOCTD

e Ka4ecTBO

e OPHUTHMHAJIBHOCTH
o TPOIYKTHBHOCTD
e 3 (dEKTUBHOCTH
e 3HAYMMOCTH

e HOBH3HA

Merononornueckue 3Y

e METOJBI UCCIIETOBAHUS
e JIOTHKA

o JHMAJIEKTHKA

o CHHEPreTHKa

o TNPOEKTUPOBAHUE

e MOJCIUPOBAHHC



¢ IMPOrPaMMHUPOBAHUE

WunuBuayanpHble MPUEMBL: y4eOHBIC KOH(PEPEHITNH, TEICKOH(PEPECHITUH,

koHKypc “lllar B Oyayiiee”, ceMuHaphl, Aekaabl Gu3uku. Beimyck “@Ouzndeckux
BECTHHKOB”, aHTJIOECTECTBEHHOHAY4YHBIC pedeparbl, OYHBIE ¥  3a0YHBIC
OJIUMITHA/TBI.

C HauOOJIBIIUM YCTIEXOM MPOILIH KOHPEPEHINH CIIETYIONIeH TeMaTHUKU:

“OnextposHepretuka [Ipodrnemsl, Oyayiee s3HepreTUKu”

- “Pa3BuTne CPCACTB CBA3U KaK IMOKA3aTCJIb PA3BUTHSA HI/IBHHI/ISaHI/II/I”

“Snepnas sHepreTuka’
“IlBer Kak cpeacTBO HHPoOpMauMd U (HAKTOP MCHUXOJIOTHUYECKOIrO
koMdopTa”

- “Poccus — ponuHa aBuanun’”

- “Yonoruueckast KoHpepeHIs .

Yuutenb no00eH pekuccépy, KOTOPBIA YBIEKAET, CO3/1aBasi TaApMOHUYHOE
€IMHCTBO MBICJIEH, YYBCTB, LIENIEH, 3a7a4, MOJJUNHEHHBIX PEATN3allMi COBMECTHOM
KPEAaTUBHOM JEATEIbHOCTH.

Cuurar, YTO TBOpYECKass AKTHUBHOCTh pa3BUBAET NPOLECC IO3HAHUSA,
MBIIJICHUS ¥ BO3MOYKHA MPU MPOBEJCHUU 3aHSATUH, PACKPBIBAIONIUX TJI00AIBHOE
3HAYEHHWE BONPOCOB HAYYHO-TEXHUYECKOIO IIpolecca. IDTOT MPOLECC MNPUBEI

YEJI0BEYECTBO K COBPEMEHHOMY YPOBHIO PA3BUTHS LIUBUIN3ALIAH.



METOINYECKHUE PEKOMEHJIALIUN
1O PA3BUTHUIO MBIIIIVIEHUSA YYUALLIUXCSA
B ITPOLHECCE OBYYEHUSA ®PU3UKE

[Ipu dopmupoBaHWHM HOBBIX 3HAHUKW M CIIOCOOOB JEWCTBUH BO3MOYKHO
WCIIOJIb30BAaHUE PA3JIMYHBIX METOJOB HCCIEIOBAHUA: SKCIIEPUMEHTAIBHOTO,
TEOPETHUYECKOro,  akcMoMaThueckoro, omnucanud. Jlroboe  uccnenoBaHue
HAYMHAETCSl C TMOCTAaHOBKHM MpOOJEMBbI, BBIIBIXKEHHUS TUNOTE3bl. B pazpaboTke
IIPEUIaraeTcsl TEXHOJOTHs BBIABWKECHUS THUIIOTE3bl HA INPHUMEPE KOHKPETHOTO
yYpOKa.

YMeHue BbIIBUraTh THIIOTE3y  CIOCOOCTBYET OTpPaOOTKE  YyMEHUS
aHaIM3UpOBaTh, CpPAaBHUBATh, CHUHTE3UPOBATh, (HOPMHUPYET MBICIUTEIbHBIC
ornepanuu: abcTparupoBanue, 00001eHNe, KOHKpeTU3alusl. ITO BO3MOXKHO KaK Ha
WHIYKTUBHOM, TaK M Ha JI€AYKTUBHOM YPOBHE JABWKCHHS MBICIU OT HE3HAHUS K
3HaHMIO0. B mponecce npodieMHOro no3Hanusi (GOpMHUPYIOTCA HOHATHS, CYKICHUS,
JIEA0TCsl YMO3aKIIIOUEHHS U TTPoBoIATCA aHaoru. dopma opranuzamnuu padboThl
yYalUXCcsl TP 3TOM MOKET OBITh Pa3IMYHOM, OHA 3aBUCUT OT U3y4aeMOW TEMBI,
YPOBHSI Pa3BUTHS pPEOST, CTENEHH MOATOTOBJICHHOCTH HMX K CaMOCTOSITEIIbHOMN
neAresNbHOCTH.  Eciam  yyamuMes camMuM  TPYZHO  OCYLIECTBUTBH  IIPOLIECC
“MOCTPOCHUST” THUIOTE3bI, TO 3TO MEJIAET YUYHUTEIh, MIPOBOJAA HX CaM 4YEpe3 BCE
ATalbl MO3HAHUS, YYallUXCsl B 3TOM CJydae MPHUBJIEKAIOT JIMIIb K Pa3pelICHUIO
OTJIEJIBbHBIX YACTHBIX BOINPOCOB. B 0oJjiee MOATrOTOBIEHHOM Kiacce WM MO Mepe
(GbopMHpOBaHUS COOTBETCTBYIOUIMX YMEHHUH TMEJAaror YK€ MOXET CHUCTEMOU
LEJICHANPABJICHHBIX 33aJIaHUM M BOIPOCOB TMOJIBECTH CaMUX IIKOJbHUKOB K
(GbopMHpPOBaHUIO TUNIOTE3bI, €€ 0OOOCHOBAHUIO M J0Ka3aTenbCTBY. [IpenmymiecTBo
mpoOJIEMHOTO METOJa B TOM, YTO OH YYUT BCEX YYAIIUXCS MBICIUTH, MHOTHE
aKTUBHO YYaCTBYIOT B BBIJBWJKCHUHM, B MPOBEPKE THUMOTE3, BBICKA3aHHBIX
OHOKJIACCHUKaMHU. Te, KOTOpble TMpPEIJIOKWIA HEBEPHBIE UAEH, HMEIOT
BO3MOXKHOCTh yOEIUThCS B CBOMX OHIMOKax, a BC€ — TMOAUCKYTHPOBATbH,

apryMEHTUPOBAHO OTCTAaWBasi CBOI TOUKY 3peHHus. Takum oOpa3om, MpoOJEeMHBIH



METOJI CIIOCOOCTBYET HE TOJIBKO Pa3BUTHIO MBIIIJICHUIO, HO THOKOCTH MBIIILICHUS
IIKOJIbHUKA KaK HEOOXOJWMOTO KOMIIOHCHTA JIJIi TBOPYECKOW JESITEIHLHOCTH,
IIOCKOJIBKY ITOMOTAeT BbIpaOaThIBaTh KPUTHYCCKUH IOIXOJ M yMCHHE BECTH
JIAAJIOT.

JUiss  cucteMbl  pabOTHI  yYMTENsS TI0 AaKTHBH3allMd TI03HABATCIbLHOM
NEATCILHOCTH YYalIUXCs B OOYYCHMH OYCHb Ba)XXHO HMETh B BHAY, 4YTO B
MBICITUTCIIGHON ~ JICITEIbHOCTH MOXKHO  BBUICIUTH TPU YPOBHSA:  YPOBEHB
MOHUMAaHUS, YPOBCHb JIOTMYECKOTO MBIIIICHUS MW YPOBEHb TBOPYECKOTO
MBIIIUIEHHSL.

Ilonnmanue. IloHumanue - 3TO aHATUTUKO-CHUHTETHUYECKAS ACATCIBHOCTD,

HalpaBJICHHasT Ha yCBOCHHWE TOTOBOM MH(pOpMAIMU, COOOIAaeMON KHUTOM WU
YAHUTEIIEM.

B xoze u3nokeHuss HOBOro Marepurajia yIYuTeab He TOJBKO COOOIaeT HOBBIC
dbaKThl, OH aHAJM3UPYET PE3yNbTaThl OIBITOB, CTPOUT TEOPETUUCCKHE
JIOKa3aTeIbCTBA, BBIBOAUT HOBBIC CIIEACTBUS. Ero m3nokeHue MOXKET BKIIIOYATH
abcTparupoBaHue, 0000IIeHUE, CpaBHEHUE, KIIaCCU(MUKAIINIO, ONpeeIeHUe U T.1I.
Bce MbicnuTenbHbIE omnepanuu (aHaau3, CHUHTE3, alcTpakius, 0000IIeHue),
MIPUEMBbl YMCTBEHHOM NESITEIHHOCTH (CpaBHEHHUE, KiIacCU(UKAIIUS, ONpPEaeIcHIUE),
MPUEMBI JIOTUYECKUX JI0KA3aTeIIbCTB B XOJIe OOBSICHEHHUsS MaTepuaga Y4YuTelb
BBITOJIHSCT CaM.

ITepen yuanmumucs crout Oojiee TpocTas 3a7ada: MPOCISAUTh 3a XOI0M U
pe3ybTaTaMu MPOBOJUMOTO YUHTEIIEM aHaIn3a, CHHTE3a, 0000IICHUS, CpaBHEHUS
U T.J., IPOCICIUTH 32 JIOTUIHOCTHI0, HETIPOTHBOPEUHNBOCTHIO, JT0KA3aTEIHHOCTHIO
BBIBOJIa. Bce 310 TpeOyeT OT ydammxcs ONnpeeSIeHHBIX YMCTBEHHBIX YCHJIUH,
OTIPEICIICHHON aHATUTUKO-CUHTETHICCKOM JIEATCITLHOCTH.

YMcCTBeHHasT AaKTUBHOCTh HY)XHA TaKXKe MW TPU H3YyUYCHUU TEKCTa.
HeoOxoaumo  BBIIENWTH TJABHYIO MbICTL Taparpada, TpociHeanTh 3a
yOeIUTEeNbHOCTBI0O €€ OOOCHOBaHUS,  YSCHUTb  JIOTUKY  PacCy>KIEHUH,
MOCJIEIOBATEIPHOCTh W JTambl BBIBOJA (OPMYJIBI, COOTHECTH KOHKPETHBIE

npuMepbl U (AKTHI ¢ JTOKa3bIBAEMbIM IOJOKEHHEM U T.J. Tak Kak OObSICHEHHS



yauTeNnsi ObIBacT OOBIYHO PACCUMTAHO HA YPOBEHb KOHKPETHOTO KJlacca, a B
y4eOHUKE ATOr0 CJeliaTh HE BO3MOXKHO, TO, KaK IIPaBHJIO, YCBOCHHE TEKCTa
ydeOHHKa TpPeOyeT OT ydaruxcs OOJBIINX YCHJIHH, YeM YCBOCHHE OOBSCHEHUS
YUUTEIS.

['myOGokoe MoOHMMaHHWEe YYaIlMMKCS COOOIaeMOro MaTepHalla eCTh YCIOBHE
YCBOCHUS WMH 3HAHUH W OJHOBPEMCHHO IITKOJA Pa3BUTHS WX MBIIUICHUS, WX
MO03HABATCIIBHBIX CIOcOOHOCTEH. VIMEHHO B TIpoIlecce IOHMMAHHUS YYCHHK
YCBAaWBaeT OIBIT MPOBEACHUS JIOTUYSCKUX PACCYKJICHUW, aHalni3a, CHHTE3a,
aOcTpakIuu U 0000IIEHUS, OIBIT BHIMOJTHCHHS PA3IMYHBIX YMCTBEHHBIX JICHCTBHIA
(cpaBHEHWUS, IPOTHUBOIIOCTABJICHHUS, COIOCTAaBIICHUS, KJIacCU(UKAIINH,
omnpeeieHue u T.1.). [ToBTopsis pacCyXICHHS YIUTENIS M YICOHHKA, TTOApaxas uM,
YUEHUK OCBaWBaeT MPHUEMbI MBICIMTEIBLHOW IesATeNbHOCTH. [1o3ToMy riryOokoe
IMOHMMaHUE MaTepHajia YJalllMMHCS SIBISCTCS MPEINOCHIIKONH CaMOCTOSTEILHOTO
pelIcHUST WMH IIO3HABAaTCIIbHBIX 3a7ady, SBIIICTCS ITICPBOM CTYICHBIO HX
MO3HABATEILHON aKTUBHOCTH.

Cucrema pabOTHI 110 aKTUBU3AIMH [T03HABATCIIBHON JCATEIBHOCTH, TIPEKIIC
BCEro, JIOJDKHa BKJIIOYATh B CeOd CHCTEMYy MPUEMOB, HAMPaBJISIONIMX
MBICJIMTEIIbHYIO JIESITEIbHOCTD YUaIIMXCs B MPOIECC BOCIPUATHS UMU MaTepHalla,
U3JIaracMoOro y4yuTeJdeM WIM B KHUre. HeoOXoauMo TakkKe HMETh YETKOE
NPEJICTaBICHHE O TOM, KaKWE TNpPHUEMbl OOBSICHCHHS MaTepuaa 00CCIICUYHBAIOT
HanOosee TIIyOOKOE€ YCBOGHHE M CIIOCOOCTBYIOT BCECTOPOHHEMY pa3BUTHIO
MBINUICHHS ydamuxcs. OYeBHIHO, BBIOOP MPHUEMOB OOBSICHEHUS OIPEICISIOTCS
YpOBHEM Pa3BUTHS yYalIUXCS M XapaKTEPOM H3jlaraeMoro MaTepuaja, Tak Kak K
U3JIOKCHHIO (DU3UYECKUX TEOPHH, 3aKOHOB, MOHATHH MOTYT OBITh IPEIbSBIICHBI
pa3IUYHbIC METOI0JIOTMUECKHUE TPEOOBAHMS.

Jloruyeckoe MbInLIeHHe. [lo JIOrMUECKMM MBIIUIEHUEM NOHUMAETCS

IMpoHecC CaMOCTOATCIIBHOT'O PCIICHHNA II03HABATCIIbHBIX 3a1a4.
Ha stom YPOBHC MO3HABaTCIbHOM ACATCIIbHOCTHU yUallUECAd NJOJIKHBI YMCTDH
CaMOCTOATCIIbHO aHAJIM3UPOBATH M3YYAaCMBIC O6’I)CI(TI)I, CpaBHHUBATb HX CBOﬁCTBa,

CpaBHUBATb PE3YJIbTaTbl OTACIBHBIX OIIBITOB, CTPOUTDH O606H_ICHHBI€ BBIBOJbI,



BBITIOJTHATH KJIACCH(PUKAIINIO, I0KA3aTEIbCTBA, OOBSICHEHUS, BEIBOAUTH (POPMYIIHI,
AHAJIM3UPOBAThH WX, BBISBIATH SKCIIEPUMEHTAIBHBIE 3aBUCUMOCTH U T.A. [losTomy
Y4YUTEb, OPTaHU3Ys, MBICIUTEIBHYIO JESTEIbHOCTh YYaIIMXCS Ha JaHHOM
YpOBHE, JOJKEH  MOAOMpATh  ydYaIIUMCS  TaKue  3afaHusi, KOTOpPHIC
npeaycMaTpuBaiv Obl BBITIOJIHEHUE OJTHOTO M3 YKa3aHHBIX YMCTBEHHBIX JTEHCTBUIN
WM HUX Pa3IMYHYH0 COBOKYHHOCTh. YeMm OoJbIlle CaMOCTOSATENbHBIX JIEUCTBUMN
JIOJKHBI COBEPILINTD yYAIIUECs IPU BBINIOJTHEHUY 3aJaHUSI, TEM OHO CIIOXKHEE.

UtoObl O0ydyeHHE B MaKCHUMaJIbHOM CTENEHU CIOCOOCTBOBAIO PA3BUTHIO
yYaluxcs, TpeaiaracMple YUATENEM 3aJaHUs JOJKHBI HECKOJIBKO ONEPEXKATh UX
YPOBEHb Pa3BUTHSL.

Kak moHumanue, Tak W JIOTHYECKOE MBIIUICHHE IPEACTABISIOT CcoOoM
AHAINTUKO-CUHTETUYECKYIO  JEATEIbHOCTh, OJHAKO MEXIy HHMH  €CTh
CYIIECTBEHHBIC PA3IU4Usi 110 HMX HCTOYHUKY, JIUAAKTHYECKOH (YHKIUU U
CyOBEKTHBHOMY IEPEKUBAHUIO.

B mnpomecce MbIUIEHUS YYEHHK CAMOCTOSTENIBHO NPUXOAUT K HOBBIM
BBIBOJIaM. B mponecce MOHMMAaHUS OH YSICHSIET CMBICI U HEMPOTHUBOPECUYUBOCTH
BBIBOJIA, CIICJIAHHOTO YyuuTesneM. [Ipu MOHMMaHWM NPOUCXOIUT OCMBICICHHUE U
YCBOGHHE TOTOBOTO COOOIICHHUS, NMPHU MBIIUICHUH BBIBOJAWTCS HOBOE 3HAHUE.
[Tonnmanue U CyOBEKTUBHO MPEACTABIIACTCS MHAYE, YeM JIOTHYECKOE MBIIIJICHHUE.
CyTbh NOHMMaHUSA - B Y3HAaBaHUU, OCO3HAHUU, YSICHEHUHU U (PUKCALIUM B CO3ZHAHUU
YEro-To HOBOT'O B TOM, YTO BOCITPUHUMAETCS, YCBAaUBAETCA. Pa3inune MbIILICHUEM
Y TIOHUMAHUEM OTPOMHO. YUYEHHKY TOpas3fo Jierdye MPOCHEAUTh 3a JIOTUYHOCTHIO
BBIBOJIA, €r0 JIOKa3aTEIbHOCTHIO, YEM IMOJYYUTh OSTOT BBIBOJI Ha OCHOBE
COOCTBEHHON aHAIIUTHKO-CUHTETUUYECKON IEATEIHLHOCTH.

TBopuyeckoe MbluuieHHe. COrIacCHO COBPEMEHHBIM BO33PEHUSIM MPOLECC

HAyYHOT'O TBOPYECTBA COBEPIIIACTCS B TPH dTalla.

[ »ranm xapakrTepu3yercsi BO3HMKHOBEHHEM (B XOJ€ TIO3HAHUS WU
MPAKTUYCCKON  JCATEIBHOCTH) TMPOOJEMHOW  CHTyallud, TEePBOHAYAIBLHBIM
aHaMM30M €€ U (POPMYyIUPOBKON TTPOOIEMBI.

II aTan TBOpUYECKOTO MpoIecca - ATO MOUCK MYTH PEIICHUs MPOoOIeMbl. DTOT



MOMCK COBEpPIIAETCS B XOJ€ JETaJbHOrO aHaiM3a Mpo0JeMbl Ha OCHOBE
UMEIONNXCs 3HaHUi. B ciydae HE0OXOAMMOCTH 3HaHUS 00 M3y4aeMOM OOBEKTE
MCCIIEOBAHNUSI MOYKHO TOMNOJIHUTh, M3y4das COOTBETCTBYIOUIYIO JINTEPATYPY WIIU
BBITIOTHSISL HEOOXOIMMbIE SKCIIEPUMEHTAIbHBIE UCCIICIOBAHUSI.

YacTo NpUHLMUII PELICHHS] HAXOAST YUCTO JIOTUYECKH, CTPOTO JOKA3aTEIbHO.
HNuorna oObEKT HMccaeAoBaHus MO3HAH HEIOCTATOYHO, a 3HAHUS O HEM HE TOJIBKO
HETOJIHBI, HO U TPOTUBOPEUUBHI. B 3TOM ciydae JoKa3aTeIbHO BBIBECTH MPUHIUIT
pelieHust BO3HUKIIIEH nmpobsieMbl He yaaeTcs. Ha momous npuxoauT UHTYUIHS.

[II sTam TBOpPYECKOrOo MO3HAHMUS - ATall MPOTUBOpPEYHE HailAeHO (Wiu
yrajlaHo) MpHUHIMIA pelIeHUs TpoOjeMbl M ero mnpoBepka. Ha stom »stame
MPUHLNIN PEMICHUSI PEANU3YyEeTCs B BHUAE OTACIBHBIX pPE3YJIbTATOB TBOPUYECTBA!
pelieHre HOBOM 3a7aui, 000CHOBAaHUN U pa3paboTKa KOHCTPYKIUNA, TEOPUM U T.1I.
[Tony4yeHHbIE pe3yJbTAThl MPOBEPAIOT FIKCHEPUMEHTAIBHO, COTJIACYIOT C APYTUMU
TEOPETUYECKUMU JAHHBIMU U T.1.

PaccmoTpeHHast CTpyKTypa TBOPUECKOHN JIEATEIIbHOCTH MO3BOJISIET BBIJICTUTD
CYILIECTBEHHbIE YE€pPThl TBOPYECKOTO MbINUIEHUA. J[JI1 TBOPYECKOrO MBIILICHUS
XapakTepHbl HE TOJBKO PAa3BUTOCTh JIOTUYECKOTO MBIIUICHUS, OOIIMPHOCTD
3HaHWM, HO U THUOKOCTh, KPUTUYECKOE MBIIUJICHUE, OBICTPOTA AaKTyaJn3aliu
HY)KHBIX 3HaHWH, CIMOCOOHOCTh K BBICKA3bIBAHWIO HWHTYUTHBHBIX CYXKICHUH,
PEIIEHUIO 3a/1a4 B YCJIOBUSAX MOJHOU JIETEPMUHUPOBAHHOCTH.

B yueOGHOM mporecce K TBOPUECKUM I€I€cO00pa3HO OTHECTH BCE Te
3a/IaHusl, TIPUHLIUIN BBITIOJIHEHUSI KOTOPBIX HE YyKa3aH, a 4acTO W HE H3BECTEH
yuamumcs iBHO. OH JOJDKEH OBbITh CHOPMYJIMPOBAH UMK CAMOCTOSITENIBHO, B XOJI€
aHaju3a 3aJlaHdsi, HA OCHOBE HMMEIOIIMXCA 3HAHUM M HAKOIUICHHOTO OMbITa MPH
pellIeHUH HeCTaHJapTHBIX 3a7a4.

Boinenennsie Tpu yCIIOBUS MBICIUTEIBHBIX JCSTEIBHOCTH MOTYT OBIThH
MIOJIOKEHBI B OCHOBY CUCTEMBI pa0OTHI YUUTEINS 10 aKTUBU3AIMK TTO3HABATEIILHOMN
JEATEIIbHOCTH YUaIuXcsl.

HNcxogaplM  MOMEHTOM B JTOH paboTe JOJDKHO OBITh oOecreducHue

IIyOOKOT0 TOHUMAHMS yYalluMUCs y4eOHOro MaTepuaia, u3j1araéMoro yuyuTeaeM



wmi B kuure (I ypomens). Jlumb Ha ¢oHe cucremaTHueckon paboTHI,
o0ecnieunBaIIed TIIyOOKOE€ TIOHMMAaHUE Y4YallUMHUCS MaTepuaia, MOTYT
OPUMEHATHCS DPA3IMYHbIE TPUEMbl U 3aJaHusi, TpeOyrollue OT YyYalluxcs
CaMOCTOSITEIIBHOI'O PEIIEHHs MO3HaBaTeNbHbIX 3ana4y ypoka Ha Il m III ypoBH:AX
[IO3HABATEJIbHOM AaKTHUBHOCTU (T.€. HAa OCHOBE JIOTMYECKOI'O MWJIM TBOPYECKOTO

MBIIUICHUS ).



METOINYECKHUE PEKOMEHJIALIUN
1O PA3BUTHUIO PEYHN HA YPOKAX ®U3UKH

duzuyeckass KOMIIOHEHTa oOpa3oBaHHs HapsAqy C T'yMaHHTapHOWH,
COLIMAJIbHO-I)KOHOMUYECKOM, MaTeMaTH4YeCKOM UM TEXHOJIOTMYECKON JI0JKHA
o0ecrieunBaTh BCECTOPOHHEE pa3BUTHE JHUYHOCTH oOydaromeroca. Ho eciu
paccMOTpeTh pa3HOOOpaszHble yueOHBbIE MpPOTrpamMMbl M yUYEOHHKH, TO MOXKHO
3aMETUTh HEYBS3KU MEXAY HUMU M 00pa30oBaTEe/IbHBIMU cTaHaapTamu. KakoBo ke
COOTHOIIIEHHE W B3aMMOCBSI3b TYMAHUTAPHOIO M  €CTECTBEHHOHAYYHOIO
HaIpaBJeHU 00ydeHus?

TpaguoHHO pa3BUTHMEM pEYM 3aHMMAIOTCS YUUTENsl PYCCKOrO SI3bIKa M
auteparypbl. OHM 3HAKOMST Y4YallMXCAd C PEYEBBIMU CTWISIMU. B ydeOHMKax
pycckoro si3pika Juig 5-9-X KIJIacCoB JOCTATOYHO MOAPOOHO paccMaTpUBaIOTCA
XYAO0KECTBEHHBIN, MyOIMIMCTUYECKUH, o(uIMambHO neioBod ctwid. Ho ecTsb
emé OJAWH CTUJIb — HAy4YHbIM. 3aryisiHYB B T'yMaHUTAapHbIE YYEOHUKH, MOKHO
yOenuThCsl, 4TO BHUMAHHE €My yAeNseTcs KpaiiHe Maino. YTo mnojenaeuib,
TPaJAULIMOHHO (PU3HKA U JIUPUKA MAJIO COBMECTUMBI.

Ho odens BaxkHo, 4ToObI emé B 00pa3oBATEIBLHOM YUPEKICHUH
oOyuJaroluecs: Hay4uinch 4€TKO U CBSA3HO BbIpaXKaTh CBOM MBICIH KakK B YCTHOH,
TaK U B MNHCbMEHHOW (QopMe, BOCHPUHHMATh Y4YEOHBIM TEKCT M OOBSICHEHUS
YyUUTENsl, aHaJIU3UpOBaTh, CPABHUBATh, COIOCTABIIATh Y4YEOHBIH MaTepua,
JTIOKa3bIBaTh, IE1aTh BBIBOJII K 000OLIECHUSI.

Peub Hepa3pblBHO CBsi3aHa C MBIIUIEHHEM, M 4eM Oosiee TMOKOW OHa
CTAaHOBUTCS, TeM OOJbllIEé YBEPEHHOCTH B Pa3BUTOCTH MblluieHHs. Ha ypoxkax
pa3BUTHSL peyd JETH YydaTcsli HCIOJIb30BaTh ITOBECTBOBAHUS, PACCYXKICHMUS,
ONMCAHMsI, CBOWCTBEHHBbIE HAay4HOMY peueBoMy cCTwiIO. IloBecTBoBaHME H
paccyXaeHrue NMpuoOpeTaoT YETKYI0 MOCIeI0BaTENbHOCTh, U JOTHYHOCTh, €CIIU
YUYEHMK Hay4yeH IUIAaHUPOBAHMIO YCTHOM M MHCHbMEHHOW peYH, BBIICICHUIO

2
HanOosIee BAXKHLIX MOMEHTOB, 0000IIICHHIO CKa3aHHOTI'0".

? Pepacumosa H.®., Pasutue peun Ha ypokax dusuxu/ [Ipenonasanue dusuki., M., 2009r.



PazBuTtHio peun ywammxcs CHOCOOCTBYIOT YIPaKHEHHUS. BXOJISIINE B
cUCTeMY 3aJJaHui AJ11 0000IA0Iero MOBTOPEHUS Kypca, TEMBbI:

1. VYipaxHeHus, B IPOLECCE BBINOJHEHUS KOTOPBIX OCYLIECTBIISIETCS
BBIJIEJICHUE CYIECTBEHHOI'0, TJIABHOTO B M3YYEHHUH BONPOCOB TeMbl: “Cocmasvme

»

nuan...”, “Pazoernume memy Ha uwacmu u Haz08ume 2NABHYIO MbICIb KANHCOOU

yacmu’, “Cocmasbme pacckas o ... no niawy’.

2. YropakHeHus, HanpaBJICHHBIC HA HAXOXKIACHHE YEepPT CXOJACTBA M
pasnuuus MTOHSATUH, Harpumep: “Cocmaevme CPABHUMENbHYIO
xapaxmepucmuxy...”, “Cpasnume epaghuxu...”, “Cpaenume  ycmpoucmeo

npubopos”; 3a7a4n-BoNpockl: “UYmo obwezo, 6 uém omaudue...?”.
3. Ha ycraHoBieHHME NPUYMHHO-CIIEICTBEHHBIX CBS3€M HCIOJIB3YIOTCS
3aaHusl  Tuna:  “‘Bulbepume  npasunvhoe  ymeepowcoenue’,  “Haiioume

»

coomeemcmaue mexcoy...”, “Iloouepxnume nuwnee...”

Y4eOHUKH M JApyras JuTeparypa IO €CTECTBEHHOHAyYHbIM IIpeIMeTaM
MOpOM  TMPENCTABISIIOTCS  MOAPOCTKAM  COBEPIIEHHO  HEAOCTYNHBIMU IS
MOHUMAHUS U 3aIIOMUHAHMUS.

Ecnu oOyuwaromeMmycsi, HauyMHAIOUIEMY HW3y4yaThb (U3HKY, MPEAJIOKHUTD
BBIMKCATh M3 HECIOXHOIO mnaparpaga ydeOHHKa CJIOBa, CMBICI KOTOPHIX OH HE
NOHMMAET, WIM MpPeNOoKEHUE, KOTOpPOE HE MOXKET BOCIPOU3BECTH, TO HMHOIA
BO3HHUKAET yJIpydaromiasi KapTUHa.

HNaxe B yueObHuke Bcrpedaercs 6onee 100 HOBBIX TEPMUHOB, U3 HUX OoJiee
MOJIOBUHBI ~ TPYIHBI B  HANHWCAaHWW, T/€ Yyd4alluecs MOTYT JIONMYCTUTH
rpaMMaTHYECKUE OLIMOKH.

Co3HaTeNnbHOMY YCBOCHMIO CMBIC/IA (PU3MUECKUX M TEXHUUECKUX TEPMHUHOB
U TIPaBIJIBHOMY MX YIOTPEOJICHUIO CITOCOOCTBYIOT YCTHBIC M TTMCHhbMEHHBIE (DOPMBI
KOHTpPOJIS, B YaCTHOCTH (DU3MUYECKHE JUKTAHTBHI, BKJIIOYAIOIIME CIIEAYIOLINE

bl

3alaHus: “JOMUIIUTE YTBEPKACHUE, HAYalI0 KOTOPOTO 3alHUCaHo...”, “BCTABHTE
npomnylieHHble OyKBbl B clioBa ((pu3myeckue TEpMUHBI, Ha3BaHUs MPUOOPOB,
MMEHA yYEHBIX) .

Ho nns cnoBapHoit paOoThl TpeOyeTcss CHelnualbHbIA AUAAKTUYECKUN



MaTepuan. YUYEHHKH CaMH BBIOMpAIA CJIOBA, KOTOPHIE y HUX BBI3BIBAIOT
3aTPYJHEHUS] B MPABONKMCAHUW WIM MOHUMAHWUU. OTU K€ CJIOBA, HANMCAHHbBIC
KPYIHBIM IPUPTOM HA CTAaHAAPTHBIX KApTOUKaX, MOTYT OBITh PACIHOJIOKEHBI Ha
nocke moj pyopukoi “Tlumm mpaBuiabHO”. ITO CIMOCOOCTBYET 3alIOMHUHAHHUIO HX
HaIMCaHUs, TaK KaK y OOJBIIMHCTBA JIIO/ICH MaMsITh 3pUTEIIbHASL.

VY4eOHble TpOrpaMMmbl COAEPKAT MEPEeYeHb MOHITHI, COOTBETCTBYIOIIUX
oOpa3zoBarenbHOMY MHUHUMYMY. OIpeeneHne TMOHSATHUS — BEIb JaJIeKO He
pocTas, U MIKOJbHUKOB 1E€JIECO00pa3HO MPUYyYaTh K Pa3IUYHbIM MO (opme, HO
OJIMHAKOBO IO CMBICIY PEYEBBIM KOHCTPYKIMAM. B HaydyHOW peuyn MHOTO HOBBIX
JUISL yYalIUXCs TEPMUHOB — CYIIECTBUTENBHBIX, @ KOJIMYECTBO MCIOJIb3yEMBbIX
[JIaroj0oB M MpWIAraTelbHbIX HE BeIWKOo. Hampumep, wyacTuna BeElIECTBa,
PacIOJIOKEHHasi B OMNPENEIEHHOM YYacTKEe MPOCTPAHCTBA, MOXET JBUraThCs W
B3aMMOJICUCTBOBATh C JAPYTMMH OOBEKTaMU. OTH TPOSBICHUS MOTYT OBITH
YIOPSATOYCHHBIMUA WJIM XaOTUYHBIMH, OBICTPHIMU WJIM MEIJICHHBIMHU, CHJIbHBIMU
uiu cnabeiMu. OnpesieNuB BCe 3TH YaCTU PEUH, TOOUTHCS TOHUMAHUS UX CMBICTIA,
YMEHHE NPABUIILHO UCIIOIb30BaTh — INIaBHAs 3a7ja4a YCBOCHUSI HAYYHOTO PEYEBOT0O
CTUJISl. YYalllUMCST MOXHO TMPEJIOKHUTh JaTh CBOW BapUaHTHI OMNpeACcICHUs
Hay4YHOTo MoHATHs, Hanpumep: “TlnoTHOCTh — 370 ...”, “IIIOTHOCTBIO HA3BIBAETCS
..., “IInoTHOCTB TIOKa3bIBaET...”, “UT0OBI HAMTH TIIOTHOCTH, HYXKHO...”

Ho ecth 10BOJIBHO TpyCTHASI CTATUCTHUKA: €CJIM 00111€€ KOJTUYECTBO BPEMEHHU
Ha U3YYEHHUE MpEeAMETa pa3/IeIuTh Ha KOJIMYECTBO YUalUXCs B KJIacce, TO MOKHO
OOHApyX UTbh, YTO HA MPSIMOMN CJIOBECHBIM KOHTAKT YUUTEINS C OTIAEIHHO B3SITHIM
yHaIIUMCS 3ad 8eCb YuebOHblil 200 MPUXOIUTCI HECKOJIBKO JI€CITKOB MUHYT. UTOOBI
Ha ypoke 0oJjiee palMoOHAIbHO MCIOJIB30BaTh yUeOHOE BpEeMsi, HEOOXOAUM TOI00D
3a1aHU#, YTOObI OJTHUMHU U TEMH K€ JACHUCTBUSIMU JOCTUYDL Cpa3y ke HECKOJIbKUX
1eJeii: OJHOBPEMEHHO 3HAKOMHUTH YYaIlIMXCS ¢ HOBBIMH (DaKTaMU, KOHTPOJIHUPYS
YCBOCHHUE, 3allOMHUHAHHUE, BOCIPOM3BEIIEHWE U B TO JXE€ BpeMsS MOTYT OBITh
peanr30BaHbl MCCJIEAOBATEIbCKUE M JAMarHocTuueckue uenu. Ilpexne Bcero,
YCTaHABJIMBACTCA YPOBEHb WHTEIUICKTa, WHPOPMUPOBAHHOCTH U WHTYUTHUBHBIX

CITOCOOHOCTEM.



Oco3HaHHIO YCIOBUH 3a]1a4 UCHOJB3YIOTCS HEKOTOPBIE PUEMBI:

1. 3amMeHa cioBa (WM CIOBOCOYETaHUsSI) JPYTHMM, CMBICI KOTOPOTO
COOTBETCTBYET 3aMEHsEMOMY (Hampumep: BblpakeHue “Bozmyminas o0onouka
3emiin” MOXKHO 3aMEHHUTh HAyYHBIM TEPMHHOM “ATMOochepa’).

2. 3aMeHa CJ0Ba €ro aHaJoroM, T.e. OJM3KUM MO CMBICTY (Hampumep:
“Haxxatp — oxazaTh JaBieHue”). Mcnonb3ys 1uiaHbl 00OOILIEHHOTO XapakTepa,
HEOOXOMMO MOATOTOBUTH OTBET 00 OJHOM U3 SIBJICHHM, 0 (PU3MUECKOI BEIHUMHE,
0 3akoHe, o npubope u T.n. OTBETHl MOryT OBITh HHIAUBUAYAIbHBIMU WU
KOJUIEKTUBHBIMU — “TIO Lleno4YKe”. BBINONHASA Takve 3aaHus, y4allhecs y4daTcs
paccykJaTh, NOJb30BaThCS (PU3MUECKUMU TEPMUHAMMU.

Jliis BBIpaOOTKM YMEHMSI JIAKOHUYHO (POPMYIHPOBATH CBOIO MBICIIb IOJIE3HBI
KpaTKOBpeMEHHbIE UIPbl “CKaXXu 3TO OJHHMM CIIOBOM , B KOTOPBIX Yy4Yalluecs
npeiaraéMyro UM 4acTb (pa3bl 3aMEHSIOT OAHUM clioBoM. Hanpumep: nBuxeHue
C TIOCTOSHHOM CKOPOCTBIO — DPAaBHOMEPHOE; BEIMYMHA, XapaKTEPU3YIOIIAs
U3MEHEHUE CKOPOCTH B €AMHUI[y BPEMEHU, — YCKOPEHHUE; JBWKEHHE C
IIOCTOSTHHBIM YCKOPEHHEM — paBHOYCKOpPEHHOE; padoTa, coBeplIiaemasi B €JUHUILY
BPEMEHU — MOIIHOCTh U T.1. B ApyroMm BapuaHTe 3TON Urpbl CTaBUTCS OOpaTHas
3aJjaya — JaTh pa3BEPHYTOE OMpeJesieHne (PU3NYECKUX TOHSATUH Ha3bIBA€MBIX
OJIHMM CJIOBOM: CHUJIa, CKOPOCTb, YCKOPEHUE U IPYTHUE.

BaxxHo mnpuyyaTh MOAPOCTKOB BHUMATEIBHO OTHOCHUTBCA K KaKIOH
npousHecEHHON uMH (Ppaze, O0COOCHHO Hecymel (QU3NYECKUd CMBICIH. DTOMY
MOXeT 1oMo4Yb  “KOMOpUCTMYECKMI  KaJIEWMAOCKOIN , COCTABJICHHBIA U3
HEIMpaBWJIbHBIX BbICKa3bIBaHUM ydamuxcs: “CBeT ObIBa€T €CTECTBEHHBIM U
napayim3oBaHHbIM”, “I'aMma Jyuyd HUMEIOT OOJBIIYI0 MPOHHUIATENIBHOCTD; JIy
KpPaCHOTO I[BETa CaMblil ITTMHHBIN, a Ty4 (PUOJETOBOTO — CaMbIii KOPOTKUN .

[IpoBozs aHAIM3 ATUX BBIPAKEHHM, JETH y4aTcsl OTBETCTBEHHO OTHOCHUTBHCS
K YCTHOM peuyu, KpUTHUYECKU OLIEHUBATH CBOW BBICKA3bIBAHUS, HE TOJBKO C TOUYKH
3peHus (U3UKU, HO M JIOTUKH W3JI0KEHUS, 3aKOHOB PYCCKOTO si3bika OBnajieHue
UCKYCCTBOM PUTOPUKHM HEMBICIMMO O€3 MpUBUTHUS JIOOBU K uTeHuio. [lostomy

PU U3YYEHUH (PU3HUKHU yYaluecs Moib3yITC HAyYHO-TIOMYJISIPHON JTUTEPaTypoH,



npousBeAeHus MU U3 cepur  ‘“JKu3Hb 3aMeuareNnbHbIX JIIOJEH”’, KHUTaAMU
[lepenpmana, biygoBa, KuTalropoackoro u Apyrux HM3BECTHBIX aBTOPOB.
CoCTaBisAIOT aHHOTAlMH, NUIIYT KpaTKUE JIMIEH3UH O [POYUTAHHOM,
BBIIIMCBHIBAIOT HMHTEPECHBIE BBICKA3bIBAHMS YUYEHBIX, Ba)KHEMILKWE BBIBOJIBI, T.€.
COCTaBJISIIOT CBOEOOpa3HbIN JHEBHUK Pa3BUTHUS (U3UKO-TEXHUUYECKHX 3HaHMI. B
Hay4YHO-TIOMYJISIpHBIX KypHanax ‘“Hayka w xu3np’, “KBanr”, “3Hanue — cuia”
MaTepual H3J0XKEH JOCTYIHO M MHTEPECHO, a IO03TOMY CHCTEMATHYECKOE
oOpalieHre K HUM CIHOCOOCTBYET BOCIHUTAHUIO KYJIbTYpPhl PEUYM YyUallUXCA.
OrpoMHBIN BOCHUTATENBHBIA TOTEHIMAT HMEET HamucaHue pedeparoB H
COUMHEHUU (U3UKe, TEXHHKE, MNpodiemMaM B Hayke, padoTa HaJ KOTOPBIMH
pa3BUBAaET CaMOCTOSITEILHOCTh YYalIMXCs, MPHOOIIAeT MX K HCHOJb30BAaHUIO
HAayYHO-TIOMYJISIPHOW M Y4eOHOW JIUTEepaTyphbl, YUYUT TOUYHOMY M OOpa3HOMY
U3JI0KEHHUIO MBICIIN.

N3ydyenne Qu3uky, Kak U MaTEeMaTHKH, XUMUU CIIOCOOCTBYET BBIPAOOTKHU
YMEHUSL BO BCEM BBIIEIATH TJIABHYIO MBICHb, CYIIECTBO €0, TOYHO, YETKO U
HEMHOTOCJIOBHO M3J1araTb CBOM MbICIH. HO y4nTh Hago IIKOJBHHUKA TOBOPUTH HE
TOJIBKO CTPOIO JIOTUYHO U YOEIUTENbHO, HO U KPaCUBO U 3MOLIMOHANBHO. Beap He
3psl €CTECTBEHHO — MAaT€MaTH4YeCKUE 3HAHUS UMeENU OOJIbIIOE 3HAYEHUE st
BbIPA0OTKH YMEHUS CTPOUTH peub. MHOTHE JIUTEepaTopbl yUMUIHCH ClIeHU(PUIECKUM
KauecTBaM peuyd MareMatuka u  ¢u3uka (TakuM, Kak  KpaTKOCTb,
NIOCJIEIOBATEIBHOCTh, MOJIHOTA apryMeHTanuu). Kpacory, NmpenesbHyr SICHOCTh
A3bIKa TOYHBIX HAyK XOpOIIO IOHMMaNM Benn4anmme wmacrepa mnepa: A.C.
[Tymikun, A.C. I'puboenos, M.1O. Jlepmontos, JI.H. Tonctoit u n.p. Pemenue
¢u3nYeCKUX U MaTeMaTHYECKUX 3a7a4 OMOTajlo UM IMOCTUTaTh JIOTUKY S3bIKA, €r0
TOYHOCTh W BbIpazutenabHOCTh. JI.LH. Tosmcron mnpenomaBan B SCHOMNOJISIHCKOU
[IKOJIE MaTeMaTHKy, a B CBOEH JHUTepaTypHOM paboTe MHIMPOKO HCIIOJIb30BaJ
¢usznyeckue M MaTeMaTHUYeCKUE TOHSATHUSA, C JIIOOOBBIO OIMCHIBAN SIBJICHMS
npupoAsl. AHanu3 cioBapHoro 3amaca IlymikuHa TmOKa3pIBaeT, 4YTO MOAT
MOJIB30BAJICSI HAYYHOM TEPMHMHOJIOTHMENH M OTPa3wyl B CBOMX IPOU3BEICHUAX DPSiA

ecTeCTBEHHOHay4yHbIX npobneM. Kpputateimu ctanu Ilymkunckue dpasbl: “Onbit



— CblH ommubOoK TpyaHsx”, “I'enunit — mapamokcoB apyr’, “IloBepun anredpoii
rapMoHUI0” U 1.p. I'eHnanbHbIil Ham cootedyecTBeHHUK M.B. JIoMOHOCOB ObLT 1
TaJaHTJIMBBIM TUcaTeneM. lIpenbsaBisst cTporue TpeOOBaHHS K S3bIKY CBOMX
Hay4YHBIX pa0dOT, OH OYUCTUJ €ro OT OOWJIMS MHOCTPAHHBIX TEPMHHOB, TOBOPHI
CBOOOJIHO, JIETKO, Jl0Ka3aTenbHO. Tpynbl [amunes 1o  ecTECTBO3HAHUIO
COBEPUIEHHBI B XYJ0KECTBEHHOM OTHOIIEHUU, a sA3bIK [lackans cuurtascs B CBOE
BpeMst 00pa3iom it GppaHiy3cKkoi auTepatypbl. Cpeau ya€HbIX (U3UKOB HEMAJIO
aBTOPOB HAyYHO-NOIYJSIPHBIX KHUT. TpYyIHBIM HCKYCCTBOM NOMYJIIpHU3aTOpa B
coBepuieHcTBe Biaaenu [uonkosckuii, CroneTos, [lepensman.

OMOILMOHAIBHOMY HU3JIOKEHUIO CIOXKHBIX (PU3MYECKUX MOHSITHUN U 3aKOHOB
3HAYMTENBHO crocoOocTByeT nod3us. JILJ. Jlanmay roBopui: “I'porn meHa Bariei
(bu3MKe, eciu OHa 3aCTUIIAET JJIA Bac BCE OCTaNbHOE, IOPOX JiEca, KPACKHU 3aKaTa.
OT0 Kakasg To yceu€HHas (U3HMKa, €CIIM XOTUTE — BBIXOJIONICHHAs. S, Hampumep, B
He¢ He Bepro... Jlobas 3aMKHYTOCTh, MpPEXIE BCEro, CBUACTEIBCTBYET 00
OTPAaHUYCHHOCTH... PU3HUK, HE BOCIPUHUMAIOIINAN IMO33UHM, UCKYCCTBA, — IJIOXOU
busuk”. Ilpu uzydeHun QGU3NKUA €CTh BO3MOXKHOCTh OMHUPATHCS HA MOITHUYECKHUE
o0pa3sbl.

Takum oOpa3zoM, 3a 00IIIEH TPAaMOTHOCTBIO PEUM yUaluXcsl 00513aH CIEAUTD
y4uTenb J000ro mpeaMera, a menarory — (u3uky HyXHO 3a00THUTBCS U O
¢bu3nYecKoil TpPaMOTHOCTH: O TPABUIBHOCTH UCIIOIb30BaHUS W TOJKOBAHMS
bu3MYeCKuX TOHSTHM, WX OMNpeAeNieHuHd, O TMPaBOMEPHOCTH YHOTPEOICHHI
($U3NYECKUX TEPMHHOB, CMBICI KOTOPBIX HE BCErJla COBMAJAaeT C OOBIJICHHBIM.
Tonbko B cilyyae MNPaBUIBLHOCTH, OJHO3HAYHOCTH M SICHOCTU [JIs YYalluxcs
TEPMUHOJIOTHH, UCIOJb3YEMOW Ha ypOKaxX, MOXKHO OXHAAaTh XOPOULIEro

IOHMMAaHUWA N3y4acMbIX BOIIPOCOB B (1)H31/IKC.



METOINUYECKHUE PEKOMEHJIAIINAU K TABOPATOPHBIM N
INPAKTUYECKHUM PABOTAM

Tunoast UHCTPYKLIKSA IO MpaBUiIaM 0€30IaCHOCTH Tpyia AJIs ydaluXxcs

1. Byapre BHHUMAaTENbHBl U AUCHUIUIMHUPOBAHHBI, TOYHO BBINOJHANWTE yKa3aHUS
YUHTEJIS.

2. He nmnpucrynaiitTe K BBIIOJIHEHUIO pabOThl 0€3 pa3pelieHus Y4YUTels.
3. Pa3memraiite nmpubopsl, MaTepuaibl, 000OpyJAOBaHHE HA CBOeM pabodyeM MecTe
TakKUM 00pa3oM, YTOObl MCKIIOUWTh HUX MaJ€HUE WIA OIPOKUIBIBAHUE.
4. Tlepen BbIOJIHEHHEM PaOOThl BHUMATEJIBbHO HM3YyYUTE €€ COJAEP)KaHHE U XOJ
BBITIOJIHEHHS.

5. Jlns mpenoTBpallieHus MajeHusl CTEKISHHbIE cOCybl (IPOOUPKH, KOJIOBI) MpU
IPOBEICHUH  ONBITOB  OCTOPOKHO  3aKpeIUIIdTe B JIAallKe  IITaTUBA.
6. Ilpm mpoBeneHMM OINBITOB HE JOIYCKAWTE MPENENbHBIX Harpy3okK
U3MepUTenbHbIX npubdopos. [Ipu paborte ¢ mpubopamu U3 cTekia coOmomaiTe
0COO0yI0 OCTOpPOKHOCTh. He BbIHMMAWTE TEpMOMETPHl K3 TPOOUPOK C
3aTBEPJEBILINM BEIIECTBOM.

7. Crenute 3a UCTIPABHOCTHIO BCEX KPEIUIEHUW B MPUOOpax M MPUCIIOCOOTIEHUSX.
He mpuxkacaiitech 1 He HaKJIOHsSHTECh (OCOOCHHO C HEYOpaHHBIMH BOJIOCAMH) K
BpaLAIOLIMMCS 4aCcTsIM MallIVH.

8. Ilpm cOoOpke HSKCHEPUMEHTANbHBIX YCTAHOBOK MCHOJB3YHTE MpoBoAa (c
HAaKOHEUYHHKAMHM M TPEJOXPAHUTEIBHBIMU YeXJIaMH) C IMPOYHOM H30JsAIMei 0e3
BUJIUMBIX TTOBPEXKICHHM.

9. Ilpu cOopke »dIEKTpUUECKON Ilenu u30eraiiTe mnepecedeHuss MPOBOIOB.
3anpem@aercs IOJb30BaTbCsl NPOBOJHUKOM C HM3HOIIEHHOW M30JSIIMEN U
BBIKJIIOUATEJIEM  OTKpHITOro Tuna (Ipu  HanpsbkeHun  Bbime 42 B).
10. VcTo4YHMK TOKA K SJIEKTPUUECKOM 1IENH MOJKIIOYANTE B MOCIEAHIO OYEPEb.
CoOpaHHyI0 LIeTb BKIOYANUTE TOJBKO MOCIE MPOBEPKU U C pa3pelIeHUs] yUUTEs.
Hanuure HanpspkeHHs! B LEMU MOXKHO MPOBEPSATH TOJNBKO € MOMOIIbIO MPUOOPOB

WJIM yKa3aTesen HalPsS KECHHUS.



11. He npuxacaiiTech K HaxoI[IIMMCS TOJl HANpsOKEHUEM JJIEMEHTaM IeneH,
JUIIEHHBIM u30Jsud. He mnpou3BoAUTE MEpPEeCOCIUHEHHS] B IEMIX U CMEHY
peIoXpaHuTenen hi () OTKJIFOYEHUS UCTOYHUKA AIIEKTPOIUTAHUS.
12. Cnemutre 3a TeM, 4TOOBl BO BpeMs padOThl CIy4allHO HE KOCHYTHCS
BpAIAIOINXCS YacTel JIeKTprUiecKuXx mMamuH. He mpou3BoauTe nepecoeiuHeHus
B DJIGKTPUYECKUX IIEMSAX MAIIWH JO TOJHOM OCTaHOBKM SIKOpS WJIU pOTOpa

MalllNHHbI.

OueHka 1a00paTOPHBIX U MPAKTUYECKUX padboT
OneHka «5» CTaBUTCS B TOM CIIy4ae, €CJIA yJaluncs:

a) BBIMNOJHWI pPaboOTy B TMOJHOM OOBEME C COOJIOJCHHEM HEO0O0XOIUMOMN
MOCIIEI0BATEIHLHOCTH IPOBEICHHUS OTIBITOB u WU3MEpEHUN;
0) CcaMOCTOSTENBHO M pAlMOHAIBHO BbIOpaJl W MOATOTOBWJI JJIsl  OMNbITa
HE00X0aMMOe 000pYJOBaHHE, BCE ONBITHI NPOBEN B YCIOBUIX U PEKUMAX,
00ecreurBaOIIUX MOTYYeHHE PE3yJIbTaTOB U BHIBOJAOB C HAUOOJIbIIEH TOUHOCTHIO;
B) B NPEJCTABICHHOM OTYETE MPABWJIBHO M aKKypaTHO BBITIOJHWI BCE 3aIHCH,
TaONUIBI, PHUCYHKH, YEPTEXKH, TpaQuKH, BBIYUCICHUS U CHENal BBIBOIBI;
r) TpaBWIbHO BHIMOAHWI aHanu3 mnorpemHoctedt  (VIII—X  kmaccsl);
1) coOmroan TpeOOBaHMUS 0e30macHOCTH TpyZa.
OreHka «4» CTaBUTCS B TOM CJIydae, €CJIH BBIIOJIHEHbI TPeOOBaHMS K OLICHKE «5»,
HO:

a) OMBIT MPOBOJWICA B YCJOBHSIX, HE 00€CMEUHBAIONINX TOCTATOYHONH TOYHOCTH
U3MEpEHHH,

0) unu OBLIO JONMYIIEHO JBa-TpU HEAo4YeTa, WM He Oojiee OIHOW HerpyOoit

OIIMOKY M OJHOTO HEJOUYETA.

Onenka «3» cTaBUTCA, €COUM paboTa BBINOJHEHA HE IIOJHOCTBIO, HO 00BEM

BBIITOJTHEHHOM 4acTH TAKOB, 9TO IO3BOJIACT IMOJYYHUTH ITPABUJIBHBIC PC3YJIbTATHI U



BbBIBOAbI, UK €CJIX B XOAC IIPOBCACHHA OIIbITa W I/ISMGPCHI/Iﬁ ObLIN AOIMYIICHBI

CIICAYIOIINE OIIHOKU:

a) OTBIT MPOBOAWICS B HEPAIMOHATLHBIX YCIOBHUSAX, YTO MPHUBEIO K TOTYyUYCHUIO
pe3yabTaTOB c OomblIei HIOTPEITHOCTHIO,
0), WM B OTYETE OBLIN JIOMYIICHBI B OOIICH CI0KHOCTH He 0oJiee IBYX OIIMOOK (B
3aMHCSIX CIUHUIl, U3MEPEHUSAX, B BBIYUCICHUAX, Tpadukax, TaOJMIaX, CXemax,
aHaIKM3¢ TIOTPEIIHOCTEH W T. J.), HC MNPUHIUIHAIBHOTO I JAaHHOW pPabOTHhI
XapakTepa, HO MMOBJIMSBIIINX Ha pe3ynbTar BBIIIOJTHEHHUS,
B) WJIM HE BBHITIOJHEH COBCEM WJIM BBIMTOJIHCH HEBEPHO aHAIM3 TOTPEIIHOCTEH;
r) Wik paboTa BBIMOJHEHA HE TMOJHOCTBIO, OJJHAKO OOBEM BBIIIOJIHEHHOW YacTH
TaKOB, YTO TIO3BOJSICT TIOJYYHUTh TPABWIBHBIC PE3YyIbTaThl M BBIBOJBI TIO

OCHOBHBIM, TPUHIIMIIHAIBHO BaKHBIM 33aJ1a4aM paOOThl.
OneHka «2» CTaBUTCA B TOM CIIy4dae, €CIIN:

a) pa60Ta BBIITOJIHCEHA HC ITOJIHOCTBIO, H 00BEM BBITIOJJHEHHOM YacTH pa6OTI)I HC

IMO3BOJIACT CACIIATH ITPABHUIIBHBIX BBIBOJIOB,

0) WIX ONBIThI, W3MEPEHHUs, BBIUUCICHUS, HAOIIOJCHUS TPOU3BOIUIUCH
HENPaBUJIbHO,
B) WIM B XoA¢ pPabOThl MU B OTYETE OOHAPYKHWIMNCh B COBOKYITHOCTH BCE

HCOOCTAaTKH, OTMCUYCHHBEIC B Tpe6OBaHI/IHX K, OOCHKC «3».

OneHka «l» craBuUTCS B Te€X Ciydasx, KOrJa y4alluHCs COBCEM HE BBIIIOJHUI
pabory wiu  He  coOmroman  TpeOoBaHMM ~ O€30MacHOCTH  Tpy.a.
B Tex ciaywasx, Korma ydJaliuiicss TOKa3aJl OpPUTMHAJIBHBIA U Haubosee
paloHaNbHBIN MOAXOA K BBINOJHEHHUIO PabOTHl M B Mpoliecce padoThl, HO HE
n30exan TeX WIM HMHBIX HEJOCTAaTKOB, OIEHKAa 3a BBINOJHEHHE PabOThI 10
YCMOTPEHHUIO YYUTEIS] MOXKET ObITh MOBBIIIEHA IO CPAaBHEHUIO C YKa3aHHBIMU

BBIIIIC HOPpMAaMH.



BBenenue

Bce, 4To cka3zaHO B 3TOM BBEACHHUM, 3allOMHHATh HE HYXHO. JTO CIPaBOYHBIN
MaTepuai, K KOTopoMy Bbl OyzeTe oOpaiiatbcsi Mpyu BBIMOJHEHUU Ja00OpaTOPHBIX
pabor.

1. Kak onpenensts NorpemHocTd N3MEepEeHU

BoimonHenre n1abopaTOpHBIX pabOT CBS3aHO C HW3MEPEHHEM  Pa3JIMYHBIX
bU3MYeCKuX BEIWYMH W  TOCJeAyIomeid o0paboTKoW WX  pe3yiabTaToB.
H3mepenne — HaxoXJIeHUE 3HAYCHUST (PU3MUECKONW BETUYHHBI OMBITHBIM ITYTEM C
MOMOIIBIO CPEJICTB U3MEPEHUH.

[Ipsimoe wu3MepeHue — oOmpeaeieHue 3HaYeHUuN (U3WYECKOM  BEJIMYMHBI
HEIOCPEICTBEHHO CPEICTBAMU U3MEPEHUS.

KocBenHoe u3MepeHue — ormpejeieHue 3HaueHus (U3MUYEeCKOW BEIMYUHBI HO
dopmyrne, cBsA3bIBalOLIEd €€ ¢ JAPYrUMH  (PU3MYECKMMHU  BEJIMYMHAMU,
ONpeeNIIEMbIMU IPSIMBIMU U3MEPEHUSAMMU.

Beaewm ciienyromniye 0003HaYeHUs:

A, B, C, ... — ¢du3nyeckue BeITUYHHEI.

Anp — mnpuOimwKeHHOe 3HaueHue (U3MYECKON BEIMYMHBI, T. €. 3HAUYCHHUE,
MOJTy4YE€HHOE nyTeM MIPSIMBIX W KOCBEHHBIX M3MEpPEHU.
AA — alcoioTHas TMOTPEUIHOCTh HW3MEpPEeHUs] (U3UYECKON BETUUYHHBI.
€ — OTHOCHUTEJIbHAS TOTPEIIHOCTh U3MEPEHUST (PU3MUECKON BEJIMYMHBI, paBHAs:
e= AA/ Anp *100%

AAu—  abconioTHas  WMHCTPYMEHTAJbHAsl  MOTPEIIHOCTh,  OMNpesesiemMast
KOHCTPYKLIUEN npudopa (morpenrHocTh CpENCTB U3MEPEHUS;
AAo— abcomoTHas TOTPENIHOCTh OTcYeTa (MOJIydaromasicss OT HEIOCTATOYHO
TOYHOTO OTCYETa IMOKa3aHWUW CPENICTB U3MEPEHHs), OHA paBHA B OOJBITUHCTBE
Clly4aeB IOJIOBUHE ILIEHBI JIE€JCHUS; MPU U3MEPEHUU BPEMEHH — LIEHE JIeJICHUU
CEKYHJIOMEepa UJIU 4acoB.

MakcumainbHasi aOCOJIFOTHAS MOTPEITHOCTh MPSIMBIX U3MEPEHHUM CKJIQJbIBACTCS U3
aOCOJIIOTHOM MHCTPYMEHTAIbHOM MOrPEIIHOCTH M a0CONIOTHOM MOrPEIIHOCTH

OTCUYCTA IIPHU OTCYTCTBHUH JIPYTUX HOFpeIHHOCTeﬁl



AA=AAu+AAo

AOGCONIOTHYIO MOTPEIIHOCTh U3MEPEHUS OOBIYHO OKPYTJISIIOT 10 OAHOW 3HaYarien
udpsl (A = 0,17=0,2); yuclIeHHOE 3HAYEHHE pe3yJibTaTa U3MEPEHUN OKPYTISIOT
TakK, 4TOObI €ro mocienHss mudpa okaszajach B TOM K€ paspsje, 4ro u nudpa
norpemHoctu (A= 10,332=10,3).

Pe3ynpTaThl HOBTOPHBIX U3MEPEHUH (PU3UUECKON BEIMUYHUHBI A, POBEACHHBIX MPH
OJIHUX U TE€X K€ KOHTPOJUPYEMBIX YCIOBHUSAX U IMPHU KCIOJIB30BAHUU JTOCTATOYHO
YYBCTBUTEJBHBIX U TOYHBIX (C MaJIBIMU MOTPEIIHOCTSIMHU) CPEACTB HM3MEPEHUS,
OTIMYAIOTCA APYT OT JApyra.

B sTtom cimydae Amnp HaxoAsaT Kak cpeiHee apu(PMETHUECKOE 3HAUYEHHE BCEX
u3MepeHuii, a AA (ee B 3TOM cilyyae Ha3bIBalOT CIy4YallHOW MOIPEHIHOCTHIO)
OIPEIEIISIOT METOJIAMHU MaTeMaTU4eCKON CTaTUCTHKHU.
B nabopaTopHOM TpakTUKE TaKUE CPEACTBA HW3MEPEHHS MPAKTUUYECKU HE
ucnoip3ytorcs. [loaToOMy Mpu BBIOJIHEHUU J1AOOPATOPHBIX PabOT HEOOXOIUMO
ONPEAENATh MAKCUMAJIbHBIE MOTPEIIHOCTH U3MEPEHHs (pU3nuecKkux BeauuuH. [Ipu

9TOM JIA IMOJIYUCHUA PC3yJIbTaTa JOCTATOYHO OAHOI'O U3MCPCHUAA.



AOCOIIOTHBIE MHCTPYMEHTAJIbHBIE TIOTPEIIHOCTH CpeIcTB u3Mepenuit Tabnuua 1.

AOcomoTHas
No IIpenen Ilena
CpencTBa u3MepeHui UHCTPYMEHTAJIbHAs
/1 U3MEPEHUN | IeJIeHUs
MOTPEITHOCTD
Jlunerika
y4eHHUYecKas
1o 50 cm IMm +1 MM
yepTexHasa
1 1o 50 cm IMm +0,2MM
MHCTPYMEHTAJIbHAS
R 20 cm MM +0.1MMm
(cTasibHast)
100 cm lem +0.5cm
JIEMOHCTpallMOHHAS
2 ||/lenta uamepurenbHasi |[150 cm 0,5 cm +0,5 cm
N3mepurenbHbIi
3 o250 mm |1 Mo +1 M
HATUHAP
4  |[[IITaHTeHIUPKYITH 150 mm 0,1 mm  |+0,05 mm
5 |Mukpomerp 25 MM 0,01 mm (+0,005 Mmm
6 |dunamometp yueOnsIit||4 H 0,1 +0,05 H
7  ||Bechl yueOHBIC 200r — +0,01 r
8 |Cexynagomep 0—30mun |0,2 c +1 ¢ 3a 30 MmuH
1 mmprT.
9 |[bapomerp-aHepowna 720-780 MM +3 MM PT. CT.
CT.
TepmomeTtp
10 0—100°C |1 °C +1°C
nmabopaTOpHBIT
AMnepmerp
11 2A 0,1 A +0,05 A
IIKOJIbHBIN
12 |BompT™MeTp MIKOILHBIN |6 B 0.2B +0,15 B




OTtHOCUTEIbHAS IOrp€IIHOCTG KOCBCHHBIX I/IBMepeHI/Iﬁ OIpCACIIICTCA TaK, KakK

MOKa3aHo B Tabiure 2.

No dopmyna ¢busnueckoii|@opmyna OTHOCHUTEJIbHOM
/T |BETUYUHBI MOrPENTHOCTH
A=BCD
1 e= AB/B+AC/C+AD/D
A=B/(CD)
2 A=B+C e= (AB+AC)/(B+C)
3 A=B(C/D) e =AB/B+1/2*AC/C+1/2*AD/D

AOcCoI0THas TOTPEUIHOCTh KOCBEHHBIX M3MEpPEHUM orpesenserca no dopmyle

AA=Anpe (€ BpIpaxaeTcsi AECITUYHON APOOBIO).

2. O KJ1acce TOYHOCTH ANEKTPOU3MEPUTEIBHBIX npudOpoB
Jlns onpenenenust abCOMOTHON MHCTPYMEHTAJIbHOM MOTPEIIHOCTH Tprudopa Halo
3HAaTh €ro Kjacc TOYHOCTH. Kiacc TOYHOCTH Y np H3MEPUTENBHOTO MpHOOpa
MIOKAa3bIBAET, CKOJIBKO IPOLIEHTOB COCTAaBJISET aOCOJIOTHASI HMHCTPYMEHTAaIbHAas
norpenHocTb AAuU OT Beeit mikasnsl mpudopa (Amax): ynp = (AAu/ Amax )*100%
Krnacc TouHocTH yka3bpIBalOT Ha IIKajae mpudopa win B ero nacnoprte (3HaK % mpu
stoM  He  numercd). CylmecTBYIOT — CIEAyIIIMe  KJIacChl  TOYHOCTHU
AIEKTPOM3MEPHUTENBHBIX Tipuoopos: 0,1; 0,2; 0,5; 1; 1,5; 2,5; 4. 3Has kmacc
TOYHOCTH Tpubopa (y np) u BCro ero mkany (Amax), onpeaessitor abCoJIOTHYIO
norpenHoctb AAu usmMepenust puandeckon BeTMUrMHbI A 3TUM nipubopom: AAn=

ynp Amax/100

3. Kak CpaBHUBATH pe3yabTaThl U3MEpECHUH

1. 3amucarh pe3ynbTaTbl W3MEPEHUN B BUAE JABOMHBIX
AmoA; A ALdah,
HEPABEHCTB: ot

Aal - AA1< All'[p < Aal+ AA1l Amsoh, A AG0A;
Puc. 253

~

CpaBHUTH MOJYyYEHHBIE WHTEpPBAJIbI 3HAUeHUU (puc. 253):



CCJIIM HHTCPBAJIbl HC ICPCKPBIBAIOTCA, TO PE3YIIbTAThI
HCOAHWHAKOBBI, CCJIM IICPCKPBLIBAOTCA — OJWHAKOBLI IIPpHU

JTAHHOW OTHOCUTEIBHOU MOTPEIIHOCTA U3MEPECHUH

4. Kak opopmiiATh OTYET O IPOETaHHOM padoTe
1. JlabopaTtopHas pabora Ne ... .
2. HaumenoBanue paOoThI.
3. Llenb paGoTHI.
4. Yeprex (ecnu TpeOyeTcs).
5. ®opMyJIbl KICKOMBIX BEJIMYMH U UX IMOTPEITHOCTEM.
6. Tabnuiia ¢ pe3yibTaTaMu U3MEPEHUN U BBIUYMCIICHUH.

7. OxoHYaTEILHBIN PE3yJIbTaT, BEIBOJ U MP. (COMIACHO 1IEJIU PadOThI).

5. Kak 3aMKChIBATh pe3yabTar U3MEPEHUs
A=Amnp = AA
e=..%.

[TpubnukeHHbIE BRIYMCICHUS 0€3 TOUHOTO yu&Ta MOTPEITHOCTEH.

1°. TlpousBoss 00pabOTKy MHOTOUYMCICHHBIX U3MEPEHUHN, YacTO HE MOJICUUTHIBAIOT
MOTPEUTHOCTH OTACJIBHBIX PE3YyJIbTaTOB U CYASIT O MOTPENTHOCTU MPUOIMKEHHOTO
3HAYEHUS! BEJIMYWHBI (YKCIIA), YKa3bIBas KOJUYECTBO BEPHBIX 3HAYAIIMX IUDp B
ATOM YHCIIE.

Hynu, crosiimue B uymcie ciieBa, 3HadamuMu mudpamMu He cuuTatorca. Hymu B
cepeqMHe WIM B KOHIlE 4yucia (crmpaBa), 0003HAYAIOIINE OTCYTCTBUE B YHCIIE
€UHUI] COOTBETCTBYIOIIUX pa3psI0B,— 3Hauamue uudpsl. Hanmpumep, B uucie
0,08040 nepBbie nBa HYJIsl — HE3HAYaIllME, & TPETUN U YETBEPTHIA — 3HAYalIUE.
Hynu, mocTaBieHHbIE B KOHIIE IIEJIOr0 YHCJIa B3aMEH HEU3BECTHBIX HUDP U
CIIyXaIllie JIMIIb I OMpENeNCHUsT pa3psIoB OCTAIbHBIX IUGP, 3HAYAIIMMUA HE
cuuTaroTcs. B MOMOOHBIX ciyyasx HyJIM B KOHIIE YHCTA Jydllle HE THUCaTh U
3aMEHSTh UX COOTBETCTBYIONIEH creneHbto uucia 10. Hanmpumep, ecnu uncio 4200
H3MEPEHO ¢ a0COMFOTHOM MOrpermHoCcThio £100, TO 3TO YKCII0 JODKHO OBITH 3aIMCaHO

2 3
B Bujae 42*10°mwm 4,2*10°. Takas 3amuich MOTYSPKUBACT, YTO B JAHHOM YHCIIC



coJiep>KaTcs JIMIIb JBE 3HaYalIUe HUQPHL.

2°. Ecam npuOnmkKeHHOE 3HAYEHUE BEIUYUHBI COJCPXKHUT JIMIIHUE WJIIU
HEJIOCTOBEPHBIE ITU(PBI, TO €ro OKPYTIISIOT, COXPaHssl TOJBKO BEpHbIC 3HAYAIINE
mubpsl U oTOpachiBasi  JIMILIHUE. I[Ipy  3TOM  PYKOBOACTBYIOTCS
CJIEIYIOLIIMMU ITpaBLIIaMU OKPYTJICHHUS:

a) Eciu mepBas otOpacbiBaeMasi nudpa Oosbine 4, TO MOCIEIHSS COXpaHseMas
mudpa yBenmuuBaeTcs Ha eauHMIy. Hampumep, okxpyriss uwmcio 27,3763 mo
COTBIX, CIIeAyeT 3anucarb 27,38.

0) Ecnu mepBas orOpackiBaecMmasi nudpa MeHbie 4 uivd paBHa 4, TO TOCIEAHSSA
coxpansiemas udpa ve usmensercs. Hanpumep, okpyriss uncio 13 847 no corew,
samuchiBaroT 138%10°,

B) Ecnu orOpacpiBaemasi yacTh 4Mclia COCTOMT W3 OAHOU IUGPHI 5, TO YHCIO
OKPYTJISIIOT TaK, YTOOBI MOCIEIHsS coxpaHseMas udpa Owuia yetHoit. Hanpumep,
IIPU OKPYTJIIEHUHM JI0 AecAThIX 23,65~23,6, Ho 17,75~ 17,8.

3°. IIpou3Bojis pa3IMUHbIE MATEMATUUECKHUE JIEUCTBUS C IPUOTMKEHHBIMUA YUCIIaAMH,
PYKOBOJICTBYIOTCS CJIEIYIOIIUMU TIPaBUIIaMU 1ojicueTa udp:

a) [lpu CIIOKEHUH u BBIYUTAHUU B pe3ynbTare COXPaHSIOT
CTOJBKO A€ CSITUYHBIX 3HAKOB, CKOJJBKO HX COJAEPKHUTCS B YHUCIE C
HAaWMEHBIIIUM KOJUYECTBOM JICCSITUUHBIX 3HAKOB.

0) Ilpu YMHOKEHUU 151 JEJIEHUN B pe3yJabTare COXPaHSIOT
CTOJBKO 3Ha4Yal U X HUPp, CKOJIBKO HX HMMEET MNPUOIMKEHHOE YHCIO C
HAaWMEHBIIIUM KOJUYECTBOM 3HAYAIIUX ITUQDP.

WckmoueHns: U3 3TOro mnpaBuia JOMYCKAlTCAd B TEX CllydasX, KOrja OAWH U3
COMHOXUTEJEH MpPOU3BEICHUS HAYMHACTCA C E€OUHULBIL, a COMHOXUTEINb,
COJIEp>Kallliii HaWMEHBIIEe KOJIMYECTBO 3HayYammx I[udp,— ¢ KaKoH-HUOYIh
apyrol mu@pel. B 3THX cioydasx B pe3ylibTaTe COXPaHAIOT Ha OAHY LHUPPY
OomnpIlie, YeM B YHCJIE€ C HAUMEHBIIUM KOJWYECTBOM 3Hadammx nudp.

B) Pesynbrar pacuera 3HAYEHUU

ynxnmii X", 1 |gX HEeKOTOPOTO MPUOIMKEHHOTO qyucia X TOJKEH



COJIEp)KaTh CTOJILKO 3Hadammx [udp, CKOIbKO MX mMeeTcs B gucie X. llpu
BBIYHCIICHUH TPOMEXKYTOUYHBIX  pPE3yJbTAaTOB COXPAHAIOT Ha OJHY LHU(PY
OoJibllle, YeM PEKOMEHIYIOT IIpaBUiia a) — B) (Tak Ha3bIBaeMas 3aracHas nudpa).
B oxoHUaTETPHOM pe3yJbTaTe 3amacHas 1udpa oTopackBacTCs.

Ecnmu HekoTopble NMpUOIMIKEHHBIE YHCIIa COMEP)KAT OOJBINE IECATUIHBIX 3HAKOB
(Mpu CINOKEHUM M BBIYUTAHMM) WM OoJibllie 3HAYaAIuX UQp (MpH YMHOXKECHUH,
JICJICHNUY, BO3BEJICHUH B CTETICHb, W3BJIICUCHUN KOPHS U T. J.), 9YeM ApPYTHUE, TO HX

NPEIBAPUTEIBHO OKPYTJISIOT, COXpaHss TOIBKO OAHY JIUIIHIOW HUDpYy.

[Ipumep |. Ilepen cnoxennem npubmmkenusix yucen 0,374; 13,1 u 2,065
IIEPBOE WU TPETbE W3 HHUX HYKHO OKPYIJIUTH JO COTBIX, & B OKOHYAaTEIbHOM
pe3yabTare cotbie oTopocuth: 13,1+2,06 + 0,37 =15,5.

[Ipumep 2. PesymbraT pacueTa BBIPRXEHHS JOJDKEH COAEPKATH TOJIBKO

nBe 3Hayamne uu@pbl (M0 KOJWYECTBY 3HAYAIuX udp B unucie 7,2):

65,04 -7, 2 o 65,072
20,1 20,1

= 244w 24

[Ipumep 3. PesynbraT nepemuoxenus uucen 13,27 u 0,84 MokHO 3amucarh ¢
TpeMmsl 3Ha4YaIuMu [UPpaMu (CM. UCKITFOUEHUE U3 TpaBuiia 0)):

13,27-0,84~ 13,3*0,84 =11,2 (amne 11),

[Ipumep 4. [Ipu Bo3Bemenun B KyO mpubOIMXKEHHOTO uucia 216 pesymbrar

JIOJKEH OBITh 3aMMCAH TOIBKO C TPeMs 3HauaImMe tudpamu: 216°= 101%10°,



METOINYECKHUE PEKOMEHJIALIUN
K CUCTEME IIOBTOPEHMUSI TPOMJIEHHOT'O

PerynsipHocTs TOBTOpeHHS — HEOOXOAMMOE YCJIOBHE OpraHU3alluu
yuebHoro mpouecca. JlelcTByromue y4eOHUKN 00€CIeUnBaOT PeaIM3alui0 3TON
3aJaud. B HUX BKIIIOUEHBI CHELMATIBHBIE Pa3JIeNbl, COIEPIKALIUE MAaTEpUabl TS
MOBTOPEHMSI, M3YyYEHHOTO Ha pa3HbIX JTamax Ipoiecca OOydeHHs: B Hadaje
y4e0HOro rojia, B Hayajie U3y4eHUs KaKJJ0i HOBOM TEMbI, B KOHIIE U3yUEHUS TEMbI
(wnu pasnena), B KoHlle yueOHoro roaa. [Ipu moBTopeHur B Havajie roja U nepes
M3y4YEeHUEM HOBOUM TEMBI JAIOTCS 3a/laHUs M YIPAKHEHHS I BOCTIPOU3BEIACHUS U
YTOYHEHMs]  3HAHUM M yYMEHUH, TOJy4YeHHBIX  OOydarollMMHUCA  Ha
MPEIIIeCTBYIONINX ATamax padboTel. [Ipu MOBTOpeHNHU B Mpoliecce U3yueHUs] TEMBI
(monmyTHOE MOBTOPEHHUE), a TaKXKe MOCJIEe €€ M3YyYeHUS M B KOHLE roja JaroTcs
3aJJaHus 1715 3aKPEIUICHNS U CUCTEMAaTHU3aluK IPOWIEHHOTO.

B nelicTByromux y4yeOHMKax M Y4YEOHBIX MOCOOMSX pEIIaeTcsl ele OJHa
BaKHAasi METOAMYECKasl 3aJada — OOy4YeHHE YYEHHMKA YMEHHUIO CaMOCTOSATEIbHO
MOTIOJHSTh U YTOYHATH CBOM 3HAHUS TI0 TIPEIMETaM.

B Hux 3ayoxkeHa ormnpeneineHHass METOAWYECKas CHCTEMa, IIOHHMaHue
KOTOPOW JIaeT YYHUTENI0 BO3MOKHOCTH ONTUMalIbHO U 3(P(EKTHBHO pellaTh
CTOSIINE Mepe HUM yueOHbIe 3a1auu.

OCHOBHBIMU KOMIIOHEHTaMH 3TOM CUCTEMBI SBIISIOTCS CIEIYIOIIHE:

1. Hcnonb3oBaHue pa3zHOOOpa3HbIX CcHOCOOOB M (OpM mMpeabsBICHUS
uH(popManuu, NoJJa4l HOBOTO MaTepuara.

N36pannsblil aBTOpamMu crioco0 mpeabsiBieHuss HHGOpMaluu (MHIYKTUBHBIMN,
JeAYKTUBHBIN, WHAYKTUBHO-ACIYKTUBHBIM) OPHEHTHPYET YYHUTENs Ha BbIOOD
COOTBETCTBYIOILIETO MeTOoAa OOBSCHEHUS TeMbl. Tak, eciu B ydyeOHUKE WU
y4eOHOM MOCOOMM TpeasiaraeTcs WHAYKTHBHBIA MyTh MO3HAHUS HOBOIO, TO
yUdTeNb, KaK TPaBUIO, WCIONB3YyeT OSBPUCTHYECKHE METOABl pPabOThl CO
oOyuatomumucs. Eciu TeMa uznaraercst 1€ JyKTUBHO, TO B Mpoliecce 00bICHEHUS

YUUTENb U30UPaEeT OAUH U3 OOBSICHUTENBHBIX METOJIOB. YueOHOe mocodre, TaKuM



o0pa3oM, OKa3bIBaCT YUYUTEIIO IMOMOIh B PENICHUH BAKHEUIEH METOIUYECKON
3aJ1a4yu.

2. PasrpaHnueHre Marepuala MO CTEINEHW €ro Ba)KHOCTU ISl OBJAJCHUSA,
M3y4aeMOU TEMOU B LIEJIOM.

Brinenenne MarepuanoB i1 3ay4MBaHMs, JUISI  CAMOCTOSITENBHBIX
HaAOJIIOACHUH, /ISl OCO3HAHUS U T. I1. TOMOTAeT YYUTENI0 IPAMOTHO, METOANYECKHU
11€JI€CO00pa3HO CIUIAHUPOBATH YPOK, YACIHUTH OOJBIIE BHUMAHHUS TOW YacTH
HOBOTO Marepuaia, KOTopas JOJKHA ObITh OCO3HaHa OOydaromuMHcs Oolee
IyOOKO, 3aKOHaM, OMNpPENeNICHUsSM (XapaKTEePUCTHKaM), MPEAHA3HAYCHHBIM IS
3ay4uBaHUSI.

3. Hanuuue maTepuanoB, ¢ MOMOIIBI0 KOTOPBIX OOydYaromIrecss 00y4yaroTcs
crioco0am esTeIbHOCTH (TPUMEPHI PEIlIeHUs 3a/1ay U T. 11.).

N30panHblii  aBTOpaMu y4E€OHUKOB M YYEOHBIX TMOCOOMH TMOAXOJ K
W3JIOKEHUIO TEMbl JIa€T BO3MOYKHOCTh pPEANIM30BaTh 3aBEPIIAIOIIMNA 3Talm €e
M3y4YEHUsS] — 00YUECHHE YUYECHUKOB IMPUMEHSTh TCOPETUUECKUE 3HAHUS HA MPAKTUKE
B IMPOIIECCE OCO3HAHMSI BCEX HEOOXOTUMBIX ISl PEIICHUS COOTBETCTBYIOIIECH
3amaun  JercTBui. [lnaHupyss u3yueHHe HOBOTO, YUYWUTENb 0053aH BKJIIOYUTH
JIAHHBIN 3Tall B CTPYKTYPY YpOKa.

4. Hanuuue B ydeOHMKAX yNpaKHEHUN, HAITPaBJICHHBIX HA (DOPMUPOBAHUE U
COBEPIIECHCTBOBAHUE BCEX MPETYCMOTPEHHBIX MTPOrPpaMMOi CIIEIUAIBHBIX YMEHUN
Y HaBBIKOB.

3agaya y4ddTeNdsT — OCO3HATh 1EJIb KaXJIOro 3aJaHusi U JOOUTHCS
JIOCTUKEHUSI TOU 1I€TT B XOJI€ €0 BBIOTHEHUS.

5. OGecnieyeHue peryIipHOTO MOBTOPEHUS U CUCTEMATH3AIIUU TTPOUIEHHOTO
Marepuana.

3agaHuss W YHOPaKHEHUS, CBS3aHHBIE C [OBTOPEHUEM, HE JOJKHBI
YCKOJIb3aTh M3 MO 3peHus yuuTens. OHU MO3BOJSIIOT MOCTOSHHO CJIEAUTH 3a
ypoBHEM C(HOPMHUPOBAHHBIX YMEHHUI U CBOEBPEMEHHO MPEIOTBPATUTD MPOIECC UX
yracanusi. TONBKO MpPU TaKOM YCIOBUU OOECIEYMBAETCS MPOYHOCTH YCBOCHUS

Marepuana.



6. Hamuume B yuyeOHMKaX U Yy4eOHBIX MOCOOUAX Pa3HOOOPA3HOTO
HATJSAHOTO MaTepuara.

Pucynku, cxembl, TaOmUIBl, YCIOBHbIE 0003HAUYEHUS CIIOCOOCTBYIOT
WHTEHCHU(UKAITMK y9eOHOTO TMpoIlecca, MO3BOJLIIOT CAENaTh METOMBI U (HOPMBI
paboThI cO MIKOJLHUKAMH 0oJiee pa3HOOOpa3HBIMHU, aKTUBU3UPYIOT UX BHHUMAaHUE,
pa3BUBAIOT TIO3HABATENIbHBIE WHTEpECH JeTeil. Metoanyecku 1eiaecoo0pa3Hoe
UCIIONIb30BaHUE MOJOOHBIX MaTepuanoB obecrneunBaeT 3(h(PEeKTUBHOCTD IMpoliecca
00y4YEeHHS B LIEJIOM.

7. Hamuyme wMaTepuanoB, C TOMOIIBI0O KOTOPHIX Yy OOydYaromuxcs
dopmupytorcsa  oOmmIenpeMETHBIE YMEHHsA. OTO CIpaBOYHBIE MaTepUalbl,

CHOCO6CTBYIOHII/IC Pa3BUTHUIO HABBIKOB CaMOCTOSITEJIbHOM pa6OTI>I.



METOINYECKHUE PEKOMEHJIALIUN
O ®OPMUPOBAHUIO YYEBHbBIX HABBIKOB IIPU PABOTE C
YYEBHUKAMM U YYEBHBIMHU ITOCOBUAMMU

OddexTuBHbIE TIPUEMBI U (QOPMBI PabOTHI ¢ YYEOHUKOM WA Y4EOHBIM
nocoOueM Ha ypoKax:

CaMOCTOSITENIbHOE 03HAKOMJICHHE YUaIUXCs C HOBBIM MaTepUaioM;

MOKUCK B YUeOHUKE WJIK y4eOHOM TOCOOMHU OTBETOB HA BOMPOCHI YUUTEIIS;

MOJIb30BaHNE CIPABOYHBIMU MaTepHallaMd yuyeOHUKa WM Y4eOHOro
IIOCoOus;

caMOCTOATeNIbHAsA pabdoTa ydamuxcs (BBIIIOJHEHUE YIPAKHEHHH; pelIeHne
3a/1a4, IPUMEPOB);

paboTa 1o namsiTkam;

pabora ¢ yepTekaMu, CXeMaMu, TabJIUuIaMu;

YTCHUE TEKCTA;

HAXOXKJIEHUE B TEKCTE OTBETA Ha BOMPOC;

YTEHUE, JIeJIEHUE Ha YaCTH, COCTaBJICHHE IJIaHa;

HaxoXaeHue GopMyI Ha 3aJaHHBIA 3aKOH ¥ MHOTO€ JIPYTOE.

[Ipu moAroToBKEe y4HTENs K YpPOKY YU4EOHUK 3aHMMAET OJHO W3 MEPBBIX
MECT, TaK KaK TOJNBKO C HHM paboTaioT ydeHuku. [losTromy HeoOxomaumo
dbopmupoBaTh y HUX 001Iey4eOHbIE YMEHHS M HABBIKU Pa0OThI C yU€OHUKOM.

OO6mieydyeOHBIM HABBIKOM Pa0OThl C YUCOHUKOM SIBJISIETCS HABBIK YTCHMUS,
TaKk Kak Jro0oe 3aJaHue B JIIOOOM Y4YeOHUKE YUYEHHK JIOJDKEH, MPEXKJE BCEro,
MPOYUTATH U TIOHSTH, YTO HEOOXOUMO CHIETIaTh.

Ocob6oe mecTo npu paboTe ¢ yUeOHUKOM 3aHMMAIOT 0OIeyYeOHbIE YMEHUS
YYaIIUXCS:

1. OpuenTtupoBanue B yueOHUKE (HAUTH HYXHYIO CTPaHUILy, YIPaKHEHUE,
TEKCT U T. 1I.).

2. Bocmpusitue 3amaHusi (4TO Jenarh, KOT/a 3TO HM3Yy4alloCh, OCHOBHBIC

ATaIlbl BBITIOJIHEHUS 3aIaHUS U T. ]1.).



3. BeinosiHeHue 3a1anus (CroJa xe BXOAUT MPOBEPKA).

4. Pabora ¢ TekcToM (COOTBETCTBHE TEME, HAXOXKICHHEC KIIOUEBBIX
MOMEHTOB, MMOJJOOHbIE 3aJJaHUA U T. 1I.).

5. BrITIOIHEHHE 3aaHU ¢ OPUEHTHPOBAHWEM Ha YCIIOBHBIE 00O3HAYCHUS
(BBIZIETICHUE TEKCTA C TTOMOIIBIO 1IBETA, IITPUXOB, PAMOK U JIpyrue 0003HAUCHUS ).

6. Pabora c JOMONHUTENBHOW JUTEpPATYypoll (A1 CaMOCTOATENHLHOTO
U3Y4YEHUs).

Y4eOHUK — 3TO KHUTa, KOTOpass MOKET MHOTOMY HayuduTh ydamuxcsa. Ho

CHavaJia YYHUTCJIb JOJDKCH HAYYNUTh UX ITOJIb30BATHCSA ATON KHUTOM.



METOINYECKHUE PEKOMEHJIALIUN
K IPOBEJIEHUIO OBOBITAIOIIIUX YPOKOB

O6006maromuil ypok (pU3UKU - 3TO IIEIOCTHAs CUCTEMa, COCTaB M CTPYKTypa
KOMIIOHEHTOB KOTOPOW OTIMYAIOTCS OT BCEX JPYTUX BHIOB M THUIIOB YPOKOB. Bo-
MIEPBBIX, 1EJIbI0 00OOIIAIOIIETO YpOKa SBISETCS O0OOIICHUE 3HAHWUN yYaIuXcs.
Ha Takom ypoke »JeMeHThl 3HAaHUS OMPEICICHHON TeMbl WM paslena Kypca
(UMK TOJDKHBI OBITH MPEACTABICHBI B BUC JIOTUYECKH 3aMKHYTOM, IIETOCTHOM
cucrembl. O600IIeHHEe U cUCTeMaTu3anus (U3NYECKOro 3HAHHS OJIHOBPEMEHHO
CHIOCOOCTBYIOT OCO3HAHMIO YUYAIIMMHCA METOAOJOTHYECKUX 3HAHHMA, TOHUMAHHIO
JIOTHKH TIpoliecca Mo3HaHus. B 3TOM cocToUuT BTOpasi CylecTBEHHass 0COOEHHOCTh
obobOmaromero  ypoka. TpeTbeli  OCOOCHHOCTBIO  SIBIISIETCA  YIUIyOJIeHUE
npuoOpeTeHHbIX paHee 3HaHMM. Takum oOpa3oMm, wuJes CTPYKTYpPHUpPOBaHUS
3JIEMEHTOB (PU3NYECKOTO 3HAHUS SIBJISIETCSI OCHOBHOW METOJIOJIOTMUYECKON Hjaeei
pa3pabOTKH coaepkaHusi 0000LIAIOIIEr0 YpOKa (PU3UKH.

OO0o001IeHne 3HAaHUW y4yaluxXcs MPOBOAAT KakK CHUCTEMaTHYECKH, MpU
U3YYCHUU MaTepuana, TaKk M Ha CIENHaJbHBIX 3aHATHSIX. MOXHO BBIICIUTH JBA
HanpaBlieHUs] 0000IIeHNs 3HAHUN: cUcTeMaTu3auus QyHIaMEeHTalbHbIX 3HAHUN U
CHCTEMaTH3aIHs IPUKIIAIHBIX 3HAHHA.

O6o00ueHne (pyHIaMEHTaIbHBIX 3HAHUM MOYHO OCYUIECTBUTH Ha Pa3HBIX
YPOBHSIX M HAa OCHOBE pa3IMYHBIX CTEpPKHEBBIX uiaed. Hampumep, mpoBoast
CHCTEMAaTH3alMI0 3HAHUN B COOTBETCTBHM C IIMKJIOM TEOPETUYECKOTO MO3HAHUS,
WIH CO CTPYKTYpoH (HU3UYECKONW TEOpPHH, WIM C OCHOBHBIMH DJIEMEHTAMHU
bu3nYecKol KapTUHBI MHUpa. YPOBEHb 00OOIIEHHS 3aBUCHUT OT TOrO0, Ha KaKOM
dTare U3y4eHus Kypca ero mpoBO/IST.

Oo6o61maronuye 3aHsITHsT MOKHO TIPOBOAUTH B pa3HbIX (popmax. Panpiie mx
npoBoauiu B (opme nekuuid. OaHAKO, MOCKOJBKY MO3HABaTElIbHAs aKTUBHOCTD
yydalmxcs B 9TOM CiIydae HE JOCTaTOYHO BeNWKa, 0ojiee MPEANMOYTHTEIHLHBIMU
dbopMamMu MX TPOBEJCHUS SBISIOTCS CEMHHApPhl M KOH(MepeHIuu. DTu (POpMBI

MPEAnosaraloT OOJIBIIYI0 CaMOCTOATENBbHOCTh YYalllUXCsA, KOTOpPbIE pabdoTaroT ¢



JUTEPATypOH, TOTOBAT JOKJIAIbl WM pedeparsbl, BBICTYNAIOT C TOKJIATaAMH HIIH
COOOIIIEHUSIMU, YIaCTBYIOT B 00CYK/ICHUU BOTIPOCOB.

Bonbiioe 3HayeHre B pelIeHUH 3aa4d 00O0OIIEHHs 3HAHUN IIKOJHHHKOB
UMEET MPOBEJICHNE KOMIICKCHBIX CEMUHAPOB MEKIPEIMETHOTO Xapakrepa. Takue
CEeMHHAPbI TTO3BOJISIIOT 000OIIUTh M CUCTEMATU3UPOBATH 3HAHUS, TIOTY4YECHHBIC TIPU
U3yYEHUH APYTUX AUCHUIUINH, TIy0KE€ OCMBICIUTH CBSI3U MEXKAY pa3IMuHBIMU
SIBIICHHUSIMU.

[TpuBenem mnpumep ypoka mo Teme «l'a30Bble 3aKOHBI» C 3JIEMEHTaMH
o0o0mennst u cucreMaruszauud. K ypoky HeoOXoauMo OyJeT NpPUTOTOBUTH
o0oO01aromye Tabuubl U B MPUII0KEHHE K HUM IrpaduyecKoe MpeacTaBiIeHUE, Mo

BO3MOKHOCTH B BUJIC KOAOI'PaMM HJIN IIPC3CHTAINN Ha KOMIIBIOTCPC.

Taomuma Ned: «["a30Bble 3aKOHBI»

I"A3OBBbIE 3AKOHbI (M30ITPOLIECCHI)

Ne XAPAKTEPUCTUKH HA3BAHUE | HABBAHUE BUJI
mn | COCTOSSHUAP,V, T, M, m | IPOIIECCA | 3AKOHA YPABHEH
us
1 P,V, HU30TEPMHU- | BOWJIS-
T=Const YECKUH MAPUOTTA P1Vi=P2V;
2 V, T, H30BAPH- T'EW-
P=Const YECKUHN JIOCCAKA ViV, =T,
IT,
3 T, P, N30XOPH-
V=Const YECKUHN IIAPJIA Py /Py =T{ /T,
4 P,V, T, AJIMABATH-
Q=0 YECKHM ITYACCOHA TVi =T,
V'




I'pagnueckoe npeacraBiaeHue
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Tema ypoka: «I'a3oBbIe 3aKOHBbD)

Hean ypoka: chopMHpOBaTH CHUCTEMATHU3MPOBAHHBIE 3HAHUS Ta30BbIX
3aKOHOB M UX TpauuecKoe MpeaACcTaBICHUE.

OoOpa3oBare/bHbIC 32/1a4H:

1) y4ammecss HOMKHBI OCBOUTH MaTepuall Ha YPOBHE OCMBICICHHOTO
BOCIIPOU3BE/ICHNS,

2) yyauuecst 10KHBI 3HaTh Ia30BbIE 3aKOHBI JIJ1s1 KaXA0T0 MPOIEcca, YMETh
OMpENIEeIAThH MO aBTOPY 3aKOHA O KAKOM MPOILIECCE UET pPeUb;

3) yuauuecs JOJKHBI YMETh IO MaTepuainy yueOHHKa opopMIISATh TaOIHILy.

BocnuraTebHbIE 3224,



1) y4amuecs JOKHBI IPOSIBISITh MOTPEOHOCTH B 3HAHUSX;

2) yJamuecs JOJKHBI JEMOHCTPHUPOBATH AKKypaTHOCTB,
LEJICYCTPEMIIEHHOCTh, YMEHUE ONEPATUBHO BBINOIHITH TPEOOBAHUS YUUTEISL.

Pa3BuBaromme 3a1a4u:

1) yuammecs JOJDKHBI YMETh 0OOCHOBATh BBIBOJI 3aKOHOB,

2) ydamuecs JOJKHBI IPOSIBUTH TBOPUECTBO TPH 3aIIOTHEHUY TAOTHIIbI;

3) ywamuecss JOJDKHBI  JIEMOHCTPUPOBaTh yMEHUE  aHAIM3UPOBATH,
I'PaMOTHO CTPOUTH OTBETHI HA BONPOCHI YUUTEIIS.

Tun ypoka: nosHoe yueOHoe 3aHATHE, U3yYEHHUE HOBOU TEMBI.

Metoa 00y4eHMs1: TPOIYKTUBHBIN (HArJSAHO-TIPAKTHYECKHIL).

IlpuHumner 00y4eHHMsl: HArISAHOCTb, CHCTEMATHYHOCTB, JOCTYIHOCTD,
HAy4YHOCTb.

Oo6opynoBanue: rpad)OIIPOCKTOP C AMIAKTUUYSCKUM MaTepUaJIOM, YUCOHHK.

Ili1an ypoka

Hasganue sramna Meron Bpems
1. Opranuzaunonssiii MomeHT | becena 1 MuH
2. IloctanoBKa Leneu u 3agau Momnouior yyurens 2 MUH
3. Axtyanuzauus 3HaHUN @pOHTAIBHBIN OITPOC 5 MUH

4. Nzyuyenne HOBOro marepuana | JlemoncrparuBHbiii MeTo[ | 20 MUH
Pabora ¢ kauroi

CocraBiieHne Ta0JInIl

5. 3akperuieHue MaTepuaa Pemenue 3anau 8 MuH

6. JlomamiHee 3ajanue HNHucTpykTax 2 MUH

7. IlonBeneHne UTOrOB Becena 2 MUH

Xoa ypoka

JlesTenbHOCTD yUuTENs JlesTenbHOCTD ydanuxcs
- 3npaBcTByiite, pedsta! OTmMeTUM -IIpuBETCTBYIOT yunTens.
OTCYTCTBYIOILIMX Ha YPOKE. JlexxypHbIE OTMEYaIOT OTCYTCTBYIOIIHX.
-Ceroass Ha ypoKe Mbl TO3HAKOMUMCS C -ClymaroT y4uTens, BBITOJIHIIOT
ra30BBIMH 3aKOHAMH, COCTaBUM 0Oo01aromue | TpeOoBaHus.




TaOJIUIIBL, C TEM YTOOLI BAM HATIJIAIHO
MPOJIEMOHCTPUPOBATH PA3JINUUS TOBEICHUS
raza oT U3MEHEHUI MapaMeTpoB. 3apaHee
MIPUTOTOBBTE JTMHEHKH U KapaH Iy,

- Kak BbI qymaere, OT Kakux mapaMmeTpoB
3aBHCHT IIOBEACHHUE Ta3a?

-IIpaBmibHO. Bee nepeuncieHHbie mapaMeTpsl
BXOJISIT B OJTHY U3BECTHYIO HaM yxke GopMyiy,

3alMIUTE €€ Ha JOCKCE.

- O0BsACHHTE, UTO 32 BeauunHa R

-IIpaBuiibHO! CeroaHs Mbl Ha ypoke
paccMoTpum u3onpouecchl. OTKphIBaiiTe
TETpaJH U 3aIUIINTE TEMY YpOKa:
«M30ompouecch»

-M3onpouecc — 370 mpoiecc, Mpu KOTOpOM
OJINH U3 MAaKPOCKOMMYECKUX TTapaMETPOB
COCTOSIHUS JAHHOM MAacCCEI OCTaeTCs

MMOCTOSHHBIM. 3aIlUIIIeM OIIPCACIICHUC.

-BbI nepeuncnunm nmapaMmeTpsl: TeMIepaTypa,
naBieHue, oobeM. PaccMoTpum TeopeTnyecku
KakIblii U3 caydaes. s 3Toro 3apanee
3aroTOBUM TaOIUIIBI, a TIO X0y OyJeM ee
3anoaHATh (Ha rpadonpoeKkTope

JIEMOHCTPHUPYET 3arOTOBKY TaOIHUIIHI)

- OTBEYalOT: HaBEPHOE, OT TEMIIEPATYPHI,
JIaBJICHUs], IVIOTHOCTH, 00beMa.

- OMH yYeHMK BBIXOAMT U 3alUChIBAET
3akoH MenzeneeBa-Knaneiipona, npyrue
y4alecs IpoBEPSIOT PaBUIIbHO JIU

3armcani:

pV=m/M*RT

-R —MOJISIpHAad ra3oBasd 1MoCTOAHHAA,
paBnas 5,31 J[x/(monp*K)
R=Na *k.

-OTKpBIBAIOT TETPAIH U 3aMIUCHIBAIOT:

«M3ompouecchi»

-3aIIMCBIBAIOT OIIPEJIEIICHHE:
N3omporuiecc — 310 mpotiecc, npu KOTOpoM
OIWH U3 MAKpPOCKOIMMYCCKUX ITapaMETPOB
COCTOSIHUS IaHHOW MacChl OCTaeTCs
HOCTOSIHHBIM.

-CnymaroT yqyuTens.

PucyroT Tabnuiibl ¢ s3kpaHa.

I"a30BbI€ 3aKOHBI.

I'paduueckoe mpeacTaBiaeHHeE.




-Htak, Bce 3arOTOBMIIM TaOIULIBI?!

-PaccMoTpuM nepBbIil iporiece npu
HEU3MEHHOI Macce ra3a OyyT MEHATbCS BCe
napameTpsl KpomMe Temneparypsl. Takon
IIPOLIECC HA3BIBAIOT U30TepMUUecKUM. [Tpu
TaKUX YCJIOBHIX PACCMOTPUM ypaBHEHUE
MenneneeBa-KnanelipoHna, 4To Bbl MOXKETE

OTMETUTE?

-IIpaBuIbHO, BOT MBI M NIPHUIILIU K 3aKOHY JUISI
M30TEPMUYECKOTO MpoIiecca, KOTOPOe HOCUT
ums bonsg-MapuorTa. 3anucsiBaeTcs Tak:

pl V1 = p2 V2. JlaBnenue raza npu
M30TEPMUYECKOM IIpoliecce 00paTHO
IPOMOPIMOHATBHO 00BeMy: P= const/\V
rpaduk MOKa3bIBaET, YTO MPU MOCTOSTHHON
TEMIEPAType POCT aBIEHUS CONPOBOKAAECTCS
yMEeHbIlIeHnEeM o0beMa. A Tenepb Ha OCHOBE
BBIIIIECKa3aHHOT'O C MOMOIIBIO yUeOHUKA
3aI0JIHUTE TAaOIUILY JUIsl H30TEPMUYECKOTO
nporecca.

-Mtak, naBaite npoBepuM, Tak Ji1 y Bac
3aMoJIHEeHO, KaK JOJDKHO ObITh?! (yuyuTens Ha
KOJIOTpaMMe TOKa3bIBaeT oOpasell
3aI0JIHEHUS )

-Tenepb pacCMOTPUM COCTOSIHUE CUCTEMBI
MIpU HEM3MEHHBIX JIABJICHUH U Macce.
[Tpeobpaszym 3akon MenneneeBa-Kmanelipona
TaK, YTOObI U3MEHSIOIINECS BEIIMYUHBI

OKa3aJkch CIIeBa, a OcTallbHbIe crpasa: V/T

No | XAPAKTE | HA3B | HA3 | BUJ

m\ | PUCTHUK | AHUE | BAH | YPA

n |[U I[1POL | UE BHE
COCTOA | ECCA |3AK | HUA
HUS PV, OHA
T, M, m

1

2

3

4

v
v

v
v

v
v

CrnymaroT yuuTens.

OTBeyaroT:

pV= (M/M)*RT u3 satoro ypaBHeHHs
CJIEITyeT, UTO U3MEHSS 00BEM H JIaBJICHHE
MpaBasi 4aCTh YPaBHEHUS OCTaeTCs
MOCTOSIHHOM

pV= const

-PeGsiTa 3amoyHAIOT MEPBYIO CTPOKY
TaOJIHUIIBI U PUCYIOT I'paduKU IS
M30TEPMHUYECKOTO Tporiecca. (J1aeTcst

Bpems 2-3 MUH)

v




=(m/M) *R/p=const

V=const*T. Uto o3HayaeT 3TO COOTHOILIEHHUE
Y KaK Ha rpaduke JeMOHCTPUPOBATh
3aBUCHUMOCTH?

- 3TOT MPOILIECC HA3bIBACTCS N300apHBIM, a
3akoH [eli-JIroccaka takoB: V1 Vo =T1 [T>
-Utak, naro BaMm 2-3 MHH JIJISI 3aII0JTHCHUS

TaOIHIBI U TPAPUKOB.

-A Ternepb CBepUM C 00pasIoM.

-Tenepb PACCMOTPUM COCTOSIHUE TPH
HEM3MEHHOM O0BbeMe.

Takol mmporecc Ha3pIBaCTCs U30XOPHBIM, a
3aKOH Jutsl Hero ObLT mosryueHunn Lapiem.
OnsTh Taky, B JIEBYIO CTOPOHY IEPEHECEM T€
napamMeTpbl, KOTOPhIE MEHSIOTCS — JIaBJICHUE H
temmeparypa: p/T= (Mm/M)*R/V=

=const. Muaue: p=const*T. Yto o3HavaeT 310
COOTHOIIIEHUE U KaK Ha rpaduxe
JIEMOHCTPHUPOBATH 3aBUCUMOCTH? 3aKOH
[Tapsis 3anKcChIBaETCA TAK:

P1 /Pz :Tl /T2

CHoBa Bo3Bparaemcs K Tadiuiam u

3aI10JIHSIEM OCTaBIIHECSA MPOOEIBI B CTPOYKAX.

-Teneps npoBepuM BCIO TaOIUILY, a s POy
IPOCMOTPIO U HanboJsiee MOHPABUBILUECS MHE
OTMEUY OLICHKOM «IISITh.

JlaBaiiTe pacCMOTpUM CHOBA BCE MPOLIECCHI U

110 OUEepPEeaU JUI KaX10ro rpauka Ha30BeM

-Yuaiuecs NpoBepsOT, UCIIPABIISIOT

OLLIMOKH.

-OtBevarT: 00BEM ra3a MpH MOCTOSTHHOM
JIABJICHUH MTPOIOPIIMOHAIICH TEMIIEpaType,
Ha rpaduKe Takas 3aBUCHMOCTh

OTIpeeNsieTCs MPSIMO.

-PebsTa 3anonHsoT BTOPYIO CTPOKY
TaOJIULBI U PUCYIOT I'paduKU IS
n300apuyecKoro npoiecca. (1aercst Bpemst
2-3 MUH)

-Yyamuecs MpoBepsIOT, UCTIPABIISIOT

OILINOKH.

-CnymaroT yqyuTens.

-OTBeuaroT: JaBlIeHUE ra3a pu
MIOCTOSTHHOM 00beMe MpsIMO
MPOIOPLIMOHAJIEH TeMIIepaType, Ha

rpaduke Takas 3aBUCUMOCTD




BO3MOHOC COCTOSHUC.
-Torga rmpouecc Ha3bIBaCTCA U30TCPMUICCKUM

pacuInpCHUCM HUJIN CXKATHUCM.

- U Tak, MBI BUAMM, YTO OJTHO U TOXKE
COCTOSIHUE MO>KHO M300pa3uTh B TPEX
rpadukax, 4epeaysi TP paCCMOTPEHHBIX
napameTpa. B 3agagax Ha u3omnporeccs
OOBIYHO JAaeTCsl OAUH TPaPUK COCTOSHUS U
TpeOyeTcst MPEeICTaBUTh OCTAIBHBIC /IBA.
Pa3bepeM yCTHO TPEHHPOBOUYHYIO 33134y,
Ipe/CTaBICHHbIE Ha JIOCKe. 3aJaHUe TaKoe
Ha3BaTh MPOLECC U 0XapaKTEPH30BaTh

MOBCACHHUEC HCM3BCCTHBIX BCIIMYHMH.

p 2 3

v

T
Paccmotpum nponeccl-2, kak oH

Ha3piBaeTcs? U mo oyepean BCC OCTAJIbHBIC.

-Ha cnenyromem ypoke MbI Oyzem pemiath
3a/1a4¥l TaKOTro TUIIA, TIO3TOMY HaJ0 OyaeT
YCBOUTH TAaOIUIIBI, JOMA €Ille Pa3 MOBTOPUTH
3aKOHBI ¥ Tpa(UKH.

Banummre 1\3: §53, BOMPOCH U 3a7a4u B
KOHIIe maparpada.

3a ypoK CerojHs MoJIy4uif OLEHKH: ...

Cnacu6o0 3a ypok, 10 CBUJAHUSA.

OIIPEIEAETCS IPSIMOA.

-PeGsiTa 3amosHsI0T BTOPYIO CTPOKY
TaOJHIIBI U PUCYIOT TpaduKu s
n300apuuecKoro mporiecca. (1aercst Bpemst

2-3 MUH)

-Yyamuecs nMpoBepstoT, UCIPABIISAIOT

OLLIMOKH.

OTBeUaroT 0 MEMoYKe: JJIs
U30TEPMHUYECKOTO TIPOIIECcCa BO3MOXKHO
C)KaTHE WIH PaCIIMpPEHHE.

Jist m300apHOTO MpoIiecca BO3MOKHO
OXJIXJICHUE WM HATPEBAHUE, CKATUE HITU
pacuimpeHue.

J1J1s1 ©30XOPHOTO BO3MOYKHO M30XOPHOE

Harp€BaHuEC WJIN OXJIAKIACHUC.

- CJ'IYIJ_IaIOT YUUTCIIA.

OtBeuaroT: 1-2 n30XopHOE HarpeBaHue, T.
€ JIaBJICHUE PacTeT, TEMIIEPATypa PACTET, a
V nocTosiHeH.

2-3 — naBIiieHHE TTOCTOSTHHO, TEMITEpaTypa
pacTeT, 3Ha4UT U 00bEM pacTeT, TaK KaK
n3o00apHOe HarpeBaHue. 3-4: Temneparypa
—TOCTOSIHHA, JIaBJICHHUE Ma/1aeT, 3HAYUT
00BEM PACTET - U30TEPMUYECKOE

pacuupenue, 4-1: 1aBjieHre MOCTOSHHO,




TEMIICpAaTypa YMCHbBIIACTCA, 3HAYUT U
00BbEM yMEHBIIIAeTCsI — M300apHOe

OXJIAXKACHHUC.

-3anuceIBaOT JOMAIIIHEE 3aaHUE:
§53, BOIpoCHI U 33/1a4M B KOHIIE

naparpada.




METOJMYECKUE PEKOMEHJIALIUU
MO0 ®OPMUPOBAHUIO ECTECTHHOHAYYHBIX
YMEHMIA B MPOLECCE OBYUYEHMSI ®U3UKU

dopMHpOBaHUE ECTCCTBCHHOHAYYHBIX YMEHHH BKIIIOUAET PACCMOTPEHUE
pa3HOOOpa3HBIX BHUAOB pPAbOTHI ydamuxcs 1o (U3UKE, CHOCOOCTBYIOIINX
(GOPMUPOBAHNIO KOMILJICKCHOTO TPUMEHEHHS 3HAHUH M yMEHHHA 10 JAPYTrUM
€CTECTBCHHOHAYYHBIM JIUCHUIUIMHAM. YHUBEPCAIBHBIM CpPEICTBOM OOyuYeHUS,
CHOCOOCTBYIOUIUM peain3aluy 3a7ad 1mo (popMHUpPOBAHUIO €CTECTBEHHOHAYUHBIX
YMEHHMM, SBISAIOTCA 3aJaud. B JaHHOM ciydae peub HAET O 3a/aHusix,
CIOCOOCTBYIOIIMX OOYYEHHMIO Yydaunmxcsi padoTe M OOYYEHHMIO HUX YMEHHIO

IPUMEHSATH CBOM 3HAHUS U YMEHUS HA MIPAKTUKE
B nesdrenbHOCTM ywaluxcs, HampaBJICHHOW Ha (OPMHpPOBAHUE y HUX

€CTECTBEHHOHAYYHBIX YMEHUH BBIACIISAIOTCS CIEAYIOLIME TUIIBI 3a1aHuii (Tao. 1).

Brigensror CJIICAYIOIINC OCHOBHBIC YCJI0OBUA, CHOCO6CTBYIOHII/IG

3¢ (HEeKTUBHOCTH (OPMHUPOBAHUSA Y YUAIIMXCS €CTECTBEHHOHAYYHBIX YMEHHI:

— opraHuzaius y4yeOHOU ACSATENBHOCTU Yy4allluXcCsl, HAMpaBIICHHONW Ha
dbopMHpoBaHUE Y HUX YMEHHUS KOMIUIEKCHOTO MPUMEHEHHS 3HaHUM U YMEHUH TI0
CCTECTBEHHOHAYYHBIM JTUCIUIUIMHAM TIpU OO0ydeHWH (u3uke (BBIMOTHEHUE
YICHHKAaMHA KOMIUICKCHBIX 3aJaHul, KOMIUICKCHBIX J1a0OpaTOpHBIX padoT,
MOJTOTOBKA COOOIICHHUI Ha KOMIUIEKCHYIO TEMY U T.J1.);

— OpHEHTANMS JEATCIbHOCTH YYHTeNlsd (U3UKH Ha (POPMHUpPOBAHUE Y
yYaIIUXCs yMEHHUS KOMIUICKCHOTO TIPUMEHEHUS 3HAHWMM W yMEHUH TI0
€CTECTBEHHOHAYYHBIM JUCIUIUIMHAM MPU 00yIeHUH (PU3HKE;

— KOOPJHMHAIMS ACATCIBHOCTH YUUTEIICH IPYTUX €CTECTBEHHOHAYYHBIX
JTUCITUTIINH TIPY (POPMHUPOBAHHUH Y YUAIIMXCS YMEHUS KOMIIJICKCHOTO MPUMEHCHHUS

3HAHUU U YMCHI/Iﬁ M0 CCTCCTBCHHOHAYYHBIM AUCHUIIIIMHAM IIpU 06yLIeHI/II/I (1)I/IBI/IKC.



Ta6muma 1. Knaccudukarus KOMIIEKCHBIX 3aJaHUH

KnaccudukannoHHbINH TpU3HAK Bunbl 3aganui

KPAaTKOCPOYHEIC,
IIo BPEMCHHOMY IIapaMeTpy cpe,uHeﬁ IPOAOJIKUTCIIBHOCTH

JJIATCIIbHBIC

MICHbMEHHBIE;

YCTHBIE;

ITo cmocoOy BeIMOTHEHNA MpakTHIEeCKue (3KCIEPUMEHTAIbHBIC; HCCIIEI0BATEIBCKHE;
KOHCTPYKTOPCKHE; IOMAIlIHHUE 3a/1aHNS; IIPOCKTHPOBAHNE

(hM3UYECKHX OMBITOB; pabOTa Ha KOMITBIOTEPE)

UHMBUYyalbHBIE;
o ciocoOy y4yacTust yHeHUKOB TPYIIOBHIE;

- MacCcoBbIE

ayJIUTOPHBIE;
Ilo mecty npoBeneHus

BHEAyIUTOPHBIC
o npuHIMITY NCTIONB30BAHMA 6e3 UCTI0Ib30BaHMs KOMIIBIOTEPA;
BBIYHCIINTEIbHBIX TEXHOJIOTHH C MCTIOJIb30BaHNEM KOMITBIOTEPA

- 3a]aHusL, BBITIOJHAEMBIE TI0 00pas3iy;
Ilo cTenenn ci10)XHOCTH (110 CTENICHN 3aJaHUsL, BBITIOJIHSAEMBIE CAMOCTOSTENBHO, HO C ITOICKa3KOH
CaMOCTOSATEIEHOCTH) YUUTEILS;

3aJaHus, BBIIIOJHACMBIC IIOJTHOCTBIO CaAMOCTOATCIBHO

3a/I1aHUs HA TIOJyYeHUe KOMILJIEKCHBIX 3HaHUH;

3a/IaHUS HA 3aKPETUICHNE KOMIUIEKCHBIX 3HAHUI;

3a/1aHUs Ha TIPUOOpETeHNEe KOMITJIEKCHBIX YMEHUN U HABBIKOB;
3aJlaHus Ha 3aKpEIIEHUE KOMIUIEKCHBIX YMEHUN U HaBBIKOB;
[To BemonHAEMOM QyHKIHN
3aaHus Ha 0000IIeHNE W CHCTEMAaTH3aIUI0
€CTECTBEHHOHAYYHBIX 3HAHUH, YMEHUH U HABBIKOB;

3a/1aHr Ha IPOBEPKY KOMIIJICKCHBIX 3HaHHI71, yMCHI/Iﬁ u

HaBBIKOB

0 KapTOUKaM;
B TECTOBOH (opme;
B BUC UTPLI;

[o AMAaKTHYECKUM CPEICTBAM
Ha KOMITBIOTEPE;

C HCITOJIb30BAHKUEM PUOOPOB U MATEPHATIOB U3 PA3HBIX

y‘le6HLIX JUCHUIIINH

JIjist TOro 4ToObl €CTECTBEHHOHAYUYHbBIE YMEHHS YCMEIHO C(HOPMUPOBAHO Y
[IKOJIbHUKOB, YYUTEIIO0 HEOOXOAMMO UMETh B BHUJY CJIEAYIOUINE NUIAKTUUYECKHUE

yCJIOBUS eT0 (POPMUPOBAHUS:



1) cucremarmdeckoe BKIIOYCHHE y4YaIIUXCS B CAMOCTOSITEILHYIO
JEeATEIbHOCTD 110 KOMIJIEKCHOMY PUMEHEHHUIO CBOMX 3HAHUN U YMEHHIA;

2) ¢dopmupoBaHHMEe ¢ TIOMOIIBIO BHYTPHIIPEIMETHBIX CBSI3eH THOKHX,
CHUCTEMAaTHU3UPOBAHHBIX, MOOWIBHBIX 3HAaHUM KaK OIMOPHBIX ISl KOMIUIEKCHOTO
IPUMEHEHHUS U TIEpEHOCa 3HAHUI;

3) HCHOJb30BaHKE MO3JIEMEHTHOW 00pabOTKU MO3HABATEIBHBIX JNCHCTBUIMA
— aKTyaJlM3allid, TepeHoca, 00O0O0IIEeHUs U CUCTeMaTH3aluK 1Mo (HOPMUPOBAHUIO
YMEHHMSI KOMIJIEKCHOTO IPUMEHEHUSI 3HAaHUM U YMEHHUI;

4) oOyueHwe ydvammxcs 000OmarOIIeli OPUEHTUPOBOYHOW  OCHOBE
JICHCTBUM;

5) mepexom OT pENpPONYKTUBHON JIEATCIBHOCTH K  JCSTEIBHOCTH,
OCHOBAaHHOM Ha KOMIUIEKCHOM IIPUMEHEHMM 3HAaHHUAW W YMEHHMM IO
€CTECTBEHHOHAYYHBIM JHUCLMILUIMHAM;

6) BKIIOYECHHE ydamuxcs B 0oJiee CIIOXHBIC BUJBI JICATCIBHOCTH IPH
PEIICHUH KOMIUIEKCHBIX Mpo0ieM, 00ECIIEUNBAIOIIUX IIIUPOKUANA TEPEHOC 3HAHUNA U
YMEHHMM U3 pa3HbIX NPEAMETHBIX 00JacTell U 3aKpPEIUIEHUE YMEHUSI KOMIUIEKCHOTO
IIPUMEHEHUS 3HAHUN U YMEHH.

Bce sty ycnoBus moKeH co3daBaTh YUMTENb B Ipoliecce oOyuaroriei
JEeSTENIbHOCTH O0yYaroumxcs 1no (popMHpOBaHUIO y HHUX €CTECTBEHHOHAYYHBIX

yMEHUM pu 00yueHuu (pusuke.

K ecrecTBeHHOHay4YHBIM YMEHUSAM, KPOME TOT'O, OTHOCUTCSI CIEAYIOILEE:

DopMUpPOBaHNE YMEHUN U3MEPATH SIBISIETCS OJHUM M3 BaXXKHBIX YMEHUU,
o0mux st PU3NKUA, XUMHUH, OMOJIOTUU U MaTeMaTHKU. JIMHEHbIe pa3Mephl Tell,
TJIOMIAN, O0BEMBI, TEMITIEPATYPHI yUaIlIUecs U3MEPSIOT YK€ B HAYAJIbHOW IITKOJIE
MpY U3YYEHUH MATEeMaTUKW W MOPUPOAOBEIACHHS. DTHU YMEHHMS Pa3BUBAIOTCA M
JIOTIONHSIIOTCST 00JIe€ CIOKHBIMA — YMEHUSIMH H3MEPUTh CKOPOCTh, MacCy U BeC
T€Jla, IUIOTHOCTh BEIIECTBA, CHUJYy TOKA, HANpPsHKEHWE Ha YYacTKe LEIH,
AJEKTPUYECKOE compoTuBiieHWE. OOHU U3MEPEHUA  SBISAIOTCS  OPSIMBIMU
(u3MepeHue JUHEHHBIX pa3MEpoB Tel, OO0OBEMOB € TOMOIIBIO MEH3YPKH,

TEMIEPATYPbl MAacChl C IIOMOIIBIO PBIYAXKHBIX BECOB, BECa C MMOMOUIBIO



MPY>KUHHOTO JTUHAMOMETPA, CHJIbI TOKA C TIOMOIIBIO aMIIEPMETpa, HAMPSIKEHUS C
MOMOIIBIO  BOJIBTMETpA), JPYrde — KOCBEHHBIMH (HAmpumep, CKOPOCTh
PAaBHOMEPHOTO MPSIMOJUHEHHOTO JABWXKEHUS, OIpezensemMas KaK OTHOIICHHE
MPOMICHHOTO MTyTH KO BPEMEHH, B TCUEHHUE KOTOPOTO MIPOUJICH ATOT IYTh).

MOXXHO TPENIOKUTh TaKylo MOCIEN0BATEIbHOCTh JCHCTBUN: ONMPENCIUTh
10 BHEIIHEMY BUY Ha3HaYeHHE MpUOOpPa; BBISICHUTh BEPXHUM M HIDKHUM Mpeeibl
WU3MEPCHHUS; OTIPEICITUTD ICHY JICJCHUS ITKAIbI MPUOOPA; BHIMOTHUTH YIIPAXKHEHUS
— U3MEpUTh, HANPUMED, JJIMHY JIUCTA TETPAAH, MIUPUHY TETPAad, TEMIEPATypy
BO3/yXa B Kjacce, 00bEM KUAKOCTH, HATUTOW B MEH3YPKY, BEC Tella C MOMOIIBIO
auHaMoMeTpa (YIpaXKHEHUS IO YTEHUIO IIKAJIbl MpUOOpa, OMPEICICHHUIO IICHBI
JIEJICHUS Kbl TpUOOpa JIydille JAeaTh cpazy ¢ HECKOIbKUMHU MPUOOpPaMU, YTOOBI
JIETH YCBOWJIM OOITHOCTH BBIMOJHSIEMBIX OMEPAIHiA), JUII YEro OMpPENeTUTh II0
IKaJjie 3HauYeHUEe U3MEPEHHOM BEJIMUUHBI U ONPENIETUTh TOUYHOCTh u3MepeHus. Bee
U3MEPEHUs CIIEAYET COMPOBOKAATh COOTBETCTBYIOIIMMU 3alIUCSIMU B TETPAISIX.

dopMupoBaHUE yYMEHHH HAOJIOMATh W CAMOCTOSTEIHHO CTABUTH OIIBITHI.
HabGmronennem Has3bpIBaeTCsl MpeIHAMEPEHHOE U IIEJICHANPABIEHHOE BOCIIPUATHE
u3ydaeMbIX 0O0BeKTOB. Ha ocHOBe pe3ynbTaTOB HAONIOEHUN OCYIIECTBISIETCS
CpaBHEHHUE, COTOCTABICHUE HM3y4aeMbIX OOBEKTOB, BBISBICHHE B HHUX TJIaBHOTO,
CYLIECTBEHHOTO.

CTpyKTypa NESITEIBHOCTH IO BBITOJTHCHHUIO HAOJIOJICHUS: YSICHCHHE IEIH
HaOJIIOJICHNS; oONpeecicHue o0beKTa HaOIIOMCHHS; CO3/JaHue HE0OXOIUMBIX
yCJIOBUM JjIsi HaOJIOJIeHHs, oOecrieueHrue XOopoIled BUAMMOCTH HaOJI0aeMOro
SIBJICHHSI; BEIOOP HarOoJIee BBITOHOTO VIS JAHHOTO CITydasi Crioco0a KOIUPOBAHUS
(pukcupoBanus) modyyaeMoW B Tpoliecce  HaOmoaeHus — uUHOOpMaIuy;
MPOBEICHUE HAONIOACHUS C OJAHOBPEMEHHBIM (UKCHUPOBAHHEM (KOJUPOBAHHEM)
MoJiydaeMoil B mporiecce HaOmoaeHus WH(pOpMaIuy; aHajdu3 pe3yJIbTaToB
HaOMroIeHNH, POpPMYyIIUPOBKA BHIBOJIOB.

CTpyKTypa JesATEeILHOCTH IO BBITIOJIHCHHUIO OIBITOB: (DOPMYJIUPOBKA IEIH
OTBITA; TIOCTPOCHHE THUIOTE3bl, KOTOPYID MOXKHO TIIOJIOKUTH B OCHOBY;

OTIPENICJICHUE YCJIOBHUM, KOTOpPbIE HEOOXOJIUMBI [JIsi TOTO, YTOOBI MPOBEPHUTH



IPAaBUJIBHOCTh THIIOTE3bI; OMPEEIeHNe HEOOXOAUMBIX MPUOOPOB U MAaTEPHAJIOB;
MOJICJTMPOBAHUE XO/a KOHKPETHOTO OmbITa (OIpeneseHHE IMOCIe0BaTeIbHOCTU
orieparuii); BBIOOP palMOHAIBHOIO CIrocoba KoaupoBaHUs ((PUKCHUPOBAHUS)
uHbOpMaIlMK, KOTOPYIO TPEAINoJaraerTcsi IMOJY4YUTh B XOAE JKCIEPUMEHTA;
HEIMOCPE/ICTBEHHOE BBIMIOJIHEHUE SKCIEPUMEHTa — HAOJIOJIEHWEe, W3MEpPEHUE U
bukcupoBaHue mnoiayyaeMod uHQopmanuu (3apUCOBKH, 3alUCh pE3yJIbTaTOB
U3MEpPEHHI U T.J.); MaTeMaTuyeckas oOpaboTKa pe3yabTaTOB M3MEPEHUN; aHAIN3
MOJIYYeHHBIX JaHHBIX; (POPMYIUPOBKA BHIBOJIOB U3 OIBITOB.

Paszymeercs, mporecc (opMUPOBaHUS Y YUAIIUXCSI YMEHUS CAMOCTOSTEIBHO
BEITIOJTHATHh OTBITHl HAYWHACTCS C BBIPAOOTKHM YMEHHUS BBITIOJNHATH MPOCTEHUINNE
OlepalMy: BBHINIOJHEHUE W3MEPEHUM, BKJIIOYas YTCHHE IIKal MpuOOpoOB,
ONpe/eNieHNe IIEHbI IIKalbl MPUOOpa, €ro HIKHETO M BEPXHETO TPEJIEIOB,
U3MEpEeHHe, OTCUET M MpaBWIIbHAS 3alMCh IMOKa3aHUW NPHUOOPOB, OIpENEICHHE
norpemHocTy u3MepeHusi. HeoOxoamma Takke mpeaBapuTeNbHas BbIpabOTKa
YMEHUS IPABUIIBHO MOJI30BATHCA JTA0OPATOPHBIM 000PYIOBaHUEM (IITATHBAMU U
MPUHAIICKHOCTSIMU K HUM, UCTOYHUKOM DHEPIHH, MOJCTaBKaMH, MOAbEMHBIMU
CTOJIMKAaMU M T.I.), COOJIOAATh MpaBHJa TEXHUKH 0€30MacHOCTH, (PUKCUPOBATH
pe3ynbTaThl HAOMIOJEHUNW U WM3MEPEHUN pa3IU4YHBIMU CIOCO0aMu (PUCYHKH,
Tabnuipl, rpaduxu, pororpadguu, KHHOCHEMKH, a B OYIyIIEeM U BHICO3AIHKCH).

[TpuBenEéHHBIN TUTaH NEATETBHOCTH SIBISETCS OOIIUM JUISI BCEX OIBITOB.
Bnauane on naércst B cokpam€naom Buze. [locne atoro orpabaTeiBaeTcs ymMeHHe
BBITIOJHATH BCE OOJiee CIOKHBIE OTEpaIui, U 0 MEpe OBJIAJCHUS STUM yMEHHUEM
IUTaH JESTEIBHOCTH 1O BBHIMIOJIHEHHUIO OMBITOB PACIIUPSIETCS, B HETO BKIIIOYAIOTCA
TaKWe IMyHKTHI, KaK MOCTPOEHUE TUIIOTE3bl, MOJEIUPOBAHUE XOJIa BBHIMOJHEHUS
OTIbITa, OTpeeIeHne HEOOXOANUMBIX ISl 3TOTO MPUOOPOB M MAaTEPHAIIOB, YMEHHUE
WCITIOJIb30BAaTh MUKPOKAIBKYJISTOP JUTSl BBIMTOJTHEHUS pacuéToB, U T.1I.

Bonbimas ponas B popMUpOBAaHUYU €CTECTBEHHOHAYUHBIX YMEHHM, OOIIHMX IS
[UKJIa Y4eOHBIX JUCIUIUIMH, OTBOJIUTCA pPa3zHOOOpa3uio (opM opraHuzaiuu
y4eOHbIX 3aHATUN (KOH(EepeHIMH, BHYTPUIPEAMETHbIE W  KOMIUIEKCHBIC

CEMUHAPbI, UHTETPUPOBAHHBIE YPOKH, MPAKTUKYMbI, SKCKYpPCHUH).



METOJAUYECKHUE PEKOMEH/IALIUMN
K IPAKTUUYECKOI PEAJIM3ALINU 3AJAHU
1O ®U3HUKE C LEJbIO ®OPMUPOBAHUS
ECTECTBEHHOHAYYHBIX YMEHU

Pewenue puzuueckux 3aoau. 1IpoBepka 3HaHUN U YMEHMH yYalllUXCs 110
¢usuke, mpoBoaumas B pamkax EI'D, mokaszama, 4Tto ¢ 3agaHUSIMH 0a30BOTO
YPOBHS CJIOKHOCTU CHPABJISIOTCS OKOJIO 67 % BBIMTYCKHUKOB CPEAHEN WIKOJIBI, C
3aJJaHASIMM  TIOBBIIIEHHOTO YPOBHS CJHOXHOCTH — oOkoso 40 %. HawmGombmiee
3aTPYyJHEHUE BBI3BIBAIOT 3aJIaHUsI BBICOKOTO YPOBHS — 3aJaHUsl C Pa3BEPHYTHIM
orBeToM. [lo pesynbratam EI'D-2008 mo P®: cpegnuii ypoBEHb BBIIOJIHEHUS
3alaHdld TI0 MEXaHUKE COCTaBWJI OKoJIo 15 %, mo MolieKynsipHO (u3uke u
tepmoguHamuke — 20%, snexkrpoguHamuike — 14 %, mo aToMHON U SAEpPHOU
buszuke — 20% (M3 YuclIa NPUCTYNUBIIMX K BBINOJHEHHIO 3ananuil). [lo
pesyapTtaram EI'D2-2007 B HpkyTckoil o0nacTé ¢ 3ajayaMu IO MEXaHUKE
crpaBmwiIoch 29 % BBIMYCKHUKOB, IO MOJICKYJIIPHON (U3HKE U TEPMOJUHAMUKE —
20 %, anextpoanHamuke — 8%, puszndeckoi ontuke — 9%, o aToMHON (PU3UKE —
2% (W3 yncia MPUCTYNUBIIUX K BBITIOJHEHUIO 3a7aHui). CiaemnyeT OTMETUTh, UYTO K
BBITIOJIHEHUIO KoMIuiekcHoro 3amanus (C6) 76 % BwimyckHukoB MO He
OPUCTYIUIIO.

Pesynbratel EI'D MO3BOJISIOT KOHCTATUPOBATH CJIA0bIE€ HABBIKK PEIICHUS
3a1a4. MHOrue y4yeHukH, peiasi 3ajady, UCIbITIBAIOT 3aTPyAHEHUS TIPU aHAIU3e
e€ ycloBHs, BbBIOOpE HEOOXOIMMBIX 3aKOHOMEPHOCTEH, COCTABICHUH CHUCTEMBbI
ypaBHeHUW u ap. s ycuiieHHMs NpPaKTHYECKOW HaNpaBIEHHOCTH OO0y4YeHUs
¢bu3uKe rI1aBHOE BHUMaHUE HEOOXOAUMO OOpaTUTh Ha COACPIKaHUE, OPTaHU3AINIO
Y METOJIMKY pELICHHUs 3a]1a4.

Crnenyetr oOpaTuTh BHUMaHHE HA TOAOOD 3a/1ad, BKIOYAEMbBIX B JIOMAITHHUE
3amanus. Llenmp MX pemieHus — 3aKpenuTh 3HAHHWS W YMEHUS, IOJyYCHHBIC
ydampMucs Ha ypoke. [lodToMy CIOXHOCTh TakMX 3aJad HE JIOJDKHA

MNPEBOCXOAUTL CJIIOKHOCTH 3dJad, PCIIacMBIX B KJIACCC, a CITOCOOBI MX pCHICHUA



JIOJKHBI COOTBETCTBOBATH 33/1a4aM, PACCMOTPEHHBIM Ha YPOKE.
Oco0oe BHHMMaHHE HEOOXOAMMO OOpaTHUTh Ha pEIICHHE 3aJaHHi,
npemnarasimxcs Ha EI'D npenpiaymux et (2001 — 2013 rr.).
OcoOyto poib, 1 GOpMUPOBAHHS €CTECTBEHHOHAYYHBIX YMEHUH, UTPAIOT

INPOMCIKYTOYHBIC BOIIPOCHI M 3daAdHHA B XOJC HN3YUCHUA K&)K,Z[Oﬁ TCMBI, 3aJa4da

KOTOPBIX HE TOJBKO MOJIYYUTh (HOPMAIbHYIO OLIEHKY 3HAaHUN 00y4aeMoro, a Takke
yrayOuTh TIOHUMaHUE CyTH Gu3ndeckoro siBneHus. C 3TOH IENbI0 MO0 BOTPOCaM H
3aJlaHUSIM OpPraHU3YEeTCs JMaJor C YYEHUKOM, B XOJi€¢ KOTOPOro oOydaembli
MOJTy4YaeT JOTOJHUTENIbHBIE CBEACHUS U IITy0Xe yCBaUBaET MaTepuall.

MOXHO UCHOJB30BaTh KaK HMTOTOBBIA IO TEMaM, OIpEeNsis YPOBEHb
y4Yallerocs 1no yCBOEHHI0 OCHOBHBIX €CTECTBEHHOHAYYHBIX YMEHUN U OBJIAJCHUIO
HaBbIKaM pelieHus PU3NUECKUX 3aJ1ady Pa3HOr0 YPOBHS CJIOKHOCTH.

MOXHO CKOHILIECHTPHPOBATh BHUMaHUE Ha YMEHHH PEIIATh PA3HOTO YPOBHS
CJIO’)KHOCTH-CTYIICHH 3aJ]a4M, BKIIIOYas 3a/1a4d U3 MPAKTUKU U TEXHUKHU.

Ypokam pelieHus 3a1a4 Hy>KHO YAEISATh 0C000€ BHUMAaHUE, TaK KaK YMEHUE
pelmarh 3aJadyd TOKa3bIBAa€T, KAaK YCBOEGHO H3y4aeMOE IIOHATHE HAa YpPOBHE
MPUMEHEHUS, TOBBIIIAET >KU3HEHHYIO 3HAUUMOCTh 3HaHUW. B 3aBucumoctu ot
collepkaHusl yueOHOTO Marepuaia M TOJATOTOBICHHOCTH YYaIUXCsl TPUMEHSIO
pa3Hbie OpPMBI OpraHU3aIlMU TAKUX YPOKOB, HO BCETJa THIATEIHHO OTOMpAIo U3
pa3HOOOpa3HbIX MCTOYHHUKOB MpaKTUUEeCKud marepuai. BaxHo, 4yToObl cucTeMma
3aJlaHdil  OTBedYajia TMPHUHIMIY pPa3BUBAIOIIETO OOYy4YeHUs, CIOCOOCTBOBAIA
GbopMUPOBAaHUIO TOJOXKHUTEIBHBIX MOTHBOB yueHus. Ha “Bbixoae” Bcerna
npeiaraercs auddepeHIMpoBaHHbIE MO CI0XXHOCTH 3aJ]aHusl, PEIIEHNE KOTOPBIX
TpeOyeT OT yUalIuxcsi pa3IMdyHOrO XapakTepa Mo3HABATEIbLHOM NESITEIIbHOCTH — OT
MOAPaKATEIHLHO-PEIIPOAYKTUBHOM IO TBOPUYECKOM, MPHU ATOM MPABO BHIOOpA 3a7a4
JUTSL PEIICHHS OCTAaBJISIO0 3a y4YallUMHUCSA. TEeKCT UTOTOBBIX MPOBEPOUYHBIX padoOT
00b1yHO coaepkuT 9—10 3amad pa3HON CTENEHU CIOXKHOCTH: 3TO 3 THIA 3aaad
ypoBHel A, B, C. YueHuk BbIOUpaET ypOBEHb CIOKHOCTH 3aJ]1a4 CAMOCTOSATEIIHHO:
OJIMH MOKET MpopeliaTh Bee 3a1aun ypoBHsa C, a apyroi, Hanpumep, 1C, 2C u 2B

U TIOJIYYUTh OIIEHKY “5”. YMeHue fenarb NpaBuiIbHbIN (TOCUIIbHBINA) BHIOOpP, KaK U



YMEHHE, peliaTh JOCTaTOYHO CIOXKHBIE 3a/1a4u, (popmupyercs He cpa3zy. s 3Toro
HEOOXOMMMBI TIIYyOOKHE 3HAaHWS, TUOKOCTh MBINIICHUS, YBEPEHHOCTh B CBOMX
cwiax. [ns oOpas3ua npuBoXy mpuUMeEp 3ajiay, MpeyiaraéMbIX ydanumcs 8 kiacca
Opyu TNPOXOXKACHHMM W  3akpemiieHnn TeM  «llapamnenbHoe  coenuHEHHe
MPOBOJHUKOB; HarpeBaHnue npoBOHUKOB JIEKTPUUECKUM TOKOM. 3akoH JIkoyi -
Jlenna», a taxke npumep Tecta (TC-2) mist caMOKOHTpOJISI ¢ BHIOOPOM OTBETA.
TecT npenHa3HavYeHbI U1l IPOBEAEHUS ONEPATHBHOIO IOYPOYHOI'O TEMATUYECKOTO

KOHTPOJII 1 CAMOKOHTPOJIA 3HAHUU.

AndpepeHunpoBaHHbIE 321a4H JJI51 CAMOCTOSITEILHOIO PelleHust

Tema: [TapajaaeanbHoe coeIMHEHNE NPOBOIHUKOB

YpoBenb A

I. K pesucropy conporusienrneM 100m TOAKIIOUWAIN MapauieIbHO
pesuctop conpotuBiaecHueM 1Om. Kak uaMeHunock o01ee COnpoTUBICHUE LIETIH?

2. JIBa pesucropa, conpotuBieHue KOTopbix 20m u 100m, NOAKIHOYEHBI
napasuiesibHO Kk OaTapeiike. Cuia Toka, B KakoM K3 HUX OoJblie?

Yposens B

1. TlpoBoguuku compotuBicHue 150m u 200m coeMHEHBI MapajieiabHO.
Brruncnure o611ee CONpOTUBIICHUE COCTUHEHUS.

2. MoTtok mpoBoJIOKH compotuBieHueM 200m pa3pe3anu Ha JBE 4YacTH U
COCIMHUJIM MapaliieibHO. KakoBO COMpOTHBIIEHUE COSTUHEHHOM TaKUM 00pazoM
ITPOBOJIOKH?

Yposens C

1. BpiuncnuTe CONPOTUBICHUE IEMU, COCTOSIIECH M3 TPEX PE3UCTOPOB,
CONpPOTHUBIICHUE KOTOPBIX paBHBI 5400Mm, 2700m n 1350Mm, ecnii OHH COCTMHECHBI
napasuiesibHo.

2. IlpoBognuku conporusieHueM 30m n 150m coenuHEHBI MapAIIIENBHO U
BKJIIOYEHBI B IleNb HamnpsbkeHueM 45B. Ompenenure Ccuily TOKa B KaXIOM

MIPOBOJHUKE U B OOILIEH 1IeTIH.



Tema: HarpeBanue npoBOJTHUKOB YJIEKTPHYIECCKHUM TOKOM.

3axoH /Ikovas -JleHia

YpoBens A

1. Hanpsokenue Ha KoHIax siekTpuueckod uenu 1B. Kakyro paboty
COBEPILUT B HEW ANEKTPUUECKUH TOK B TeUeHHUH 1c mipu cuiie Toka 147

2. OnHa snekTpuyecKas JiaMmna BKIIOYEHa B CETh HampsbkeHueM 1278, a
apyras - B ceTb HanpspkeHueM 220B8. B kakoul namrie nmpu npoxoxxaeHuu 1K
coBepIaeTcst 6osipimast padbora?

Yposens B

l.UeMy paBHO HamIpsHKEHHE HA YYacTKE LENH, HAa KOTOPOM COBEpLICHA
pabota 500 [owc, ipu poxoxkaeHuu 25 Kn anexrpudectna?

2.Bpunciure paboTy, KOTOpas COBEpIIAECTCS MpPH MPOXOXKICHUH Yepes3
CIUpaib AJNEKTPOIUVIMTKA 15 K7n 3JIeKTpUYecTBa, €CilM OHA BKJIIOYEHA B CETh
HaIpsKEHUEM

220 B.

Yposens C

1. Kakyro paboty coBepmiT TOK cuioil 34 3a 10mun. npyu HaAPSKEHUU B
uenu 1587

2. K ucrounuky Toka HampspkeHueM 1208 mooudepE€aHo NpHCOEIUHSIIN Ha
OJIHO W TOXE Bpemsi mpoBOoAHUKHU conpotuBicHueM 200m u 400m. B kakom
ciiydae padoTa 3IEKTPUUYECKOT0 TOKa Obljla MEHbILE U BO CKOJIBKO pa3?

Tema: Daexrpusanudg teJa. CTpoeHne aToMa

1. Kakoli U3 mepeyuciaeHHbIX MPUMEPOB MOMXKHO OTHECTH K IPOSIBIECHUIO
SABJICHUS 3JIEKTpU3aAUN?

A) ABUXKEHUE BO3AYIIHBIX CIIOEB aTMOC(EPHI;

b) mputskenue oexapl K TeIy Mpu X0a50¢€;

B) HaTupanue MeTayIM4ecKOro CTEPKHSI O TKaHb;

I') mpuTsikeHue Bcex Tel K 3eMIIe;

A) BHYTpEHHsISI DHEPTrHsl B 00€UX CTaKaHaX OJIMHAKOBA;

b) BHyTpeHHSsIs1 SHEPTUS B IEPBOM CTaKaHe OO0JIbIIIE;



B) BHyTpeHHSIs1 SHEPTHs BO BTOPOM CTakaHe OOJIbIIIE;

I') onpenenuTh HEBO3MOXKHO;

2. llpu snexTpuzanuu TpeHueM 00a Tesa MoaydaroT 3apsiibl ...

A) paBHBIE 110 BEJIMYHUHE U OJMHAKOBBIE 110 3HAKY;

b) pa3Hble o BeIMYMHE U OJIMHAKOBBIE 10 3HAKY;

B) paBHbIe N0 BeTMYMHE ¥ MPOTUBOMIOJIOKHBIE IO 3HAKY;

I') pa3zHble IO BEJIMYMHE U MPOTUBOMOJIOKHBIE IO 3HAKY.

3. Kakue u3 mnepeyucieHHbIX BEHIECTB MOXXHO CUYUTATh IPOBOJHUKAMHU
AIEKTPUUYECKOTO 3apsia?

A) 200HUT;

b) xeneso;

B) crexio;

I') menxk;

J1) pactBOp comu;

E) nnactmacca.

4. JlelicTBHE OJTHOTO HA3JIEKTPU30BAHHOIO TeJa IEPENACTCS Ha APYroe

A) yepes BO3ayX;

b) uepes Bakyywm;

B) nmocpencTBoM 31€KTPUYECKOTO TOJIS;

I') moObIM myTEM.

5. DIIEKTPUYECKOU CHIION HA3BIBAIOT CHITY, C KOTOPOH ...

A) MOJIEKYJIBI BO3TyXa IEUCTBYIOT HA SJIEKTPUUECKUM 3apsi/l;

b) sanexTpuueckoe mnoje AeMCTBYET Ha ANEKTPUUECKUH 3apsi;

B) snekTpuueckuii 3apsig AEMCTBYET HA APYroOil JIIEKTPUUECKUM 3apsI;

I') anexTpuyeckuit 3apsj AUCTBYET HAa OKPY>KAIOIIKE €ro Tena.

6. Kak MOXHO YMEHBIIIUTH OTPHUIIATEIILHBIN 3apsij] DJIEKTPOHA HATIOJIOBUHY?

A) COEIMHUTD JIEKTPOH C HE3apsIKEHHON YaCTHULIEH;

b) nepenats 31eKTPOHY MOJOBUHY MOJIOKHUTEIBHOTO 3apsiia;

B) nepenats 351eKTpOHY NOJIOBUHY OTPULIATENILHOTO 3apsi/ia;

I') oTAenuTh OT 3JEKTPOHA MOJOBUHY OTPUILIATEIBHOIO 3apsia;



J1) 3apsi 5JEKTPOHA HEIb3s1 HU YMEHBIIIUTh, HU YBEJIMYHUTb.

7. Ha ocHoOBe cTpoeHust aToMa SBIICHWE AJICKTPU3AIIAN TEJ TMPEICTABIISET
COOOM. ..

A) mepemernieHne JIeKTPOHOB, BXOIAININX B COCTaB aTOMa, C OJTHOTO Tejla Ha
JPyroc;

b) mepemMernienne MpoTOHOB, BXOSIINX B COCTaB aTOMa, C OJHOTO Teila Ha

JpyToe;

B) nepemernienue HEHpPOHOB, BXOJSIIUX B COCTAaB aroMa, C OJTHOTO Tella Ha
ApYToeE;

I') o6pa3zoBaHre HOBBIX 3apsA0B.

8. B sape atoma amtOMUHUS COIAEPKUTCA 27 YacTHUL, U BOKPYT aroMa
JIBUKYTCA 13 31nekTpoHOB. CKOJBKO B AJIp€ aTOMa MPOTOHOB U HEUTPOHOB?

A) 14 npoToHoB U 13 HEUTPOHOB;

b) 13 npotoHoB u 14 HEHTPOHOB;

B) Tonbko 27 NpOTOHOB;

I') TosbKO 27 HEUTPOHOB;

J) 13,5 npotoHoB u 13,5 HEUTPOHOB.

9. Or aroma remusi OTHAENWICS OJIWH OJNeKTpoH. Kak Ha3biBaeTcs
ocTaBIIasACsS YacTuua’?

A) TIOJIOKUTENIbHBINA UOHA;

b) oTpuiiarensHbIil HOH;

B) HeliTpanbHbIii aTOM;

I') mpoToH.

10. Ecnmu K 3apsoKeHHOMY DJIEKTPOCKOIY, HE Kacasch €ro, MOJHECTH
3apsHKEHHYIO NTAJI0YKY TOTO )K€ 3HaKa, TO ...

A) TUCTOYKH 3JEKTPOCKOIA Pa30MAyTCs CUIIbHEE, T.€. 3aps]l YBEIUUUTCS;

b) nuctouku 35eKTpoCcKona HEMHOTO OIYCTATCS, T.€. 3apsii YMEHBIIUTCS;

B) nucTouku anekTpockona ynauyT, T.€. 3apsi] UICUE3HET;

I') cHavasia MMCTOYKH IIEKTPOCKONA OMYCTSTCS, 8 TOTOM CHOBA Pa3OM Iy TCsl.



11. {ns 3apsna, IIEPEXOSIIETO c HAadJIEKTPU30BAHHOTO Ha
HEHA’JIEKTPU30BAaHHOE TEJIO MPU COMMPUKOCHOBEHUH, CTIPABEJIUBO YTBEPKICHNE

A) yem Oojblne macca Telna, KOTOPOMY MEpeaaroT 3apsil, Tem OoJjbIias
4acTh 3apsAa Ha HETo MepeneT;

b) uem GombIie Macca Tena, KOTOpoOMy MepearoT 3apsl, TEM MEHbIIIAs 4acTh
3apsija Ha HETro NepeueT;

B) dwem Oombiie pasmep Teiia, KOTOPOMY MEpENaloT 3apsii, TeM OOJbImast
4acTh 3apsija Ha HETO MepenIeT;

I') yem Oonblie pazMep Tena, KOTOPOMY NEpPeAaroT 3apsiji, TEM MEHbIIas
4acTh 3apsia Ha HEro MepeunsieT.

Baxxupim CpEJICTBOM TUISt 3¢ dEeKTUBHOTO (dbopMupoBaHus
€CTECTBCHHOHAYYHBIX YMEHHA 10 (U3MKe, SBISETCS IKCIePUMEHTAJIbHbIE
padoThI.

CnoxuBLIasicss B HACTOSIIEE BpeMs CHCTEMa IIKOJBHOTO (hHU3HUECKOTO
HKCIIEPUMEHTA BKJIFOYAET CIICAYIONINE €T0 BUABL: 1) IEMOHCTPAIIMOHHBIC OIBITH U
HaOmoneHusi, 2) ¢dpoHTalIbHBIE JabopaTopHble paboThl, 3) Qusnyeckue
MIPAKTUKYMBI.

CoBpeMeHHbIE MYJIbTUMEIUIHBIE, T€YaTHbIE U JSKpaHHbIE MoOcoOus,
paloHaIbHO COYETasICh C JAEMOHCTPALUsSMHU OIBITOB, OPraHUYECKU BXOISAT B
oOl1yr0 cucteMy y4eOHOTO mpoliecca. B HacTosiee Bpemsi pa3paboTaHO HOBOE
yueOHOe 00opyaoBaHHe Al KaOMHETOB (DM3MKH, TMO3BOJISAIOLIECE HA JOCTATOYHO
BBICOKOM YpPOBHE 00€creunTh yueOHbIE OMbITHI MO0 BCEM pasjesiaM Kypca (hU3uKu
00pa30BaTEIbHBIX YUPEKICHHM.

JleMOHCTpallHOHHBIE IKCIIEPUMEHTBI, TI0JIFOTABIMBAEMbI€ U MPOBOINMBIE
yUUTENeM [JJis BCEro Kiacca, TO3BOJISIONIME IIeJICHANPAaBICHHO HaOII0aaTh
u3ydyaeMble (U3MUYECKUE SBJICHUS, 3apOKJAIOT IPaBWIbHBIE  HaYaJbHBIC
NPEJCTaBICHUS O HOBBIX (PU3WYECKUX SBICHHUSIX U TMPOLECcCax, PacKpbIBAIOT
3aKOHOMEPHOCTH, 3HAKOMST C METOJaMH HCCIIEOBAHUS, TOKA3BIBAIOT YCTPOHCTBO
U JIEWCTBHE HEKOTOPBIX MPUOOPOB U YCTAHOBOK, WIIIOCTPUPYIOT TEXHHUYECKHE

IIPUMCHCHUA (13PI3I/I‘IeCKI/IX 3aKOHOB. KpOMe TOr'o, OHU IMOATOTABJIMBAIOT YHAIIUXCA



K MPAKTHKyMaM M PELIEHUIO KCIIEPUMEHTAIIBHBIX 3a4a4.

®poHTa/IbHbIE  Ja0opaTopHble  padoTbl.  DpPOHTANBHBIA  METOJ
7a00paTOPHBIX 3aHATUNA MMEET PsJ BECbMa Ba)XHBIX MOJOKUTEIBHBIX CTOPOH.
[Ipexne Bcero, oH AAET BO3MOKHOCTh CBSA3aTh JIAOOPATOPHBIE 3aHIATHS YUaIIUXCs
C U3Y4aeMbIM KYypPCOM, JIEMOHCTPAI[MOHHBIE OMBITHl YUYHUTENI U CaMOCTOSTENIbHO
BBITIOJIHAEMbIC Yy4allUMUCs J1abopatopHble paboThl. braromaps ¢gpoHTasbHOMY
METOJTy JJaOOpaTOpPHBIC 3aHATHSI MOTYT OBITh MOCTABJICHBI KaK BBEJICHUE K TON WIH
MHOU TeMe Kypca, KaK WIUTIOCTpALMs K OObSICHEHUIO YUYMUTENsl, KaK MOBTOPEHUE U
0000IIeHe MPOWIEHHOTO0 MaTepHala, Kak KOHTPOJIb MPUOOPETEHHBIX 3HAHUN U
yMeHul. OpOHTANbHBIE 3aHATHS TMO3BOJSIOT BKIKOYATh B MOUCKU PEIICHUS TOU
WIM WHOW 3aJa4yd OJHOBPEMEHHO BECh KJIACC, YTO B 3HAYUTEIBHOW CTEIECHU
aKTUBH3UPYET MBICIHUTEIbHYIO JEATEeIbHOCTh Yydammxcs. Takum oOpazom,
71a00paTOPHBI HKCHEPUMEHT CTAHOBUTCS HEOOXOJUMBIM 3BEHOM B Ipoliecce
oOyueHus1, 3HaUUTEIHbHO TOMOTAOIIUM YIIIyOJI€HHOMY YCBOCHUIO MaTepHaa.

@poHTaabHbIE 1a00PATOPHBIE 3aHATHS, B OTIMYHME OT MPAKTUKyMa, NAlOT
BO3MOXXKHOCTh B KOHIIE€ YpOKa KOJJIEKTUBHO OOCYIUTh M OLEHUTHb PE3YJIbTaThl,
MOJIyYEHHbIE  KAXKIbIM  3BEHOM  yYalluxcs, IMyTeM cpaBHeHMs. Takoe
3aKTIOYUTENBHOE 00CYKIEHHE MOXKET ObITh MPOBEJICHO B Clydyae HEOOXOAMMOCTH
MOYTHU TOCJIE KaXKI0H JIa00paTopHO pabOTHI.

duznyeckue NPAKTHUKYMbI. DOpOHTaJIbHBIE JIA0OpaTOpHbIE PAOOTHI HE
NO3BOJIAIOT CHOPMUPOBATH Yy YYAIUXCS HKCHEPUMEHTAJIbHbIE YMEHHUS B
oOpaIieH’H C COBPEMEHHBIMU TEXHUYECKUMH MPUOOPaMH U YCTAHOBKAMM, TaK KaK
MIPU WX BBIMIOJTHEHUN UCTOJB3YETCsl caMOe MpocToe yueOHoe obopyaoBanue. Jis
peleHuss ATON 3aj7auu ciayXaT Qundeckue npakTukymbl. CopepxaHue, LEId U
METO/IMKA MX MPOBEJCHUS HMHBbIC, 4eM (POHTAIBHBIX JabopaTopHbIX padoT. Ha
bU3MYeCKUX MPAKTUKyMaxX YydYalluecs BBITOJHSAIOT pa3Hbie paboThl U Oojee
CIIOXKHBIE, 4YeM (pOHTaNbHbIE JabopaTopHbie pPAOOThI, OXBATHIBAIOIINE PSI
U3YYEHHBIX TE€M WIH pPa3AesioB Kypca (U3MKH, HCIONb3ys 0oJiee CII0XKHOE
TeXHU4YeCKoe 00opyaoBaHne. PU3NYECKUil MPAKTUKYM 1€71eco00pa3HO MPOBOAUTD

B PO MIIBHBIX KJIAcCaxX M KJIACCAX C YIUIYOJICHHBIM U3yYeHUEM (DU3UKH.



['maBHas menb MpakTHKymMa — MOBTOPEHHE, 3aKperyieHue, o0oOIeHne u
yrayOJieHHne OCHOBHBIX BOMPOCOB  TMPOMJEHHOTO MaTepuana. Y CIEIIHOe
BBITIOJIHEHUE €ro TMpeArojiaraeT BIAJICHUE YyYalllUMUCA [E€pBOHAYAIbHBIMU
NPAKTUUYECKUMHU YMEHUSAMH U HaBbIKaMu. [10ATOMY MpakTUKyMBbI I€1€C000pa3HO
CTaBUTh KaK HEOOJBIINE CAMOCTOSATEIbHBIE UCCIEIOBAHUS YYEHUKOB.

duznyeckre MPaKTUKYMbl, OPTraHU3YIOTCS TMOCIE H3y4YeHUs OOJBIIOro
paszzena Wid BCEro roJoBoro Kypca ¢usuku. B 3agady Takux MNpakTUKYMOB B
OCHOBHOM  BXOJUT pa3BUTHE OOJbIIEH  CaMOCTOSITENIbBHOCTH  yYalllUXcCH,
JTanbHEHIIee paciMpeHne U yriyOJIeHHe MOJYYCHHBIX paHee 3HAaHWM W YMCHHWH,
O3HAKOMJIEHHUE C 00Jiee CIIOKHBIMH MMPUOOPaMH, METOIaMU U3MEPEHHI U T. 1.

Takum oOpazom, (pu3uKa Kak Hayka O HauboJsiee OOIIMX 3aKOHAX MPHUPOJIBI,
BBICTyIAsl B KaUeCTBE y4eOHOTO MpEeMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa
B CHUCTEMY €CTECTBEHHOHAyuyHbIX 3HaHM. OHa pacKpbIBaeT pOJb HAyKd B
PKOHOMHUYECKOM W  KYJbTYpHOM  DPa3BUTUM  OOIECTBA,  CIIOCOOCTBYET
(GbOpMHPOBAHNIO COBPEMEHHOTO HAYYHOTO MHPOBO33peHHs. (s pemeHus 3amad
(OopMHUpPOBAaHNSA OCHOB HAay4YHOT'O MHUPOBO33PEHHUS, PA3BUTHUSI UHTEIIEKTYaJbHBIX
CIIOCOOHOCTEH 1 MO3HABATENBHBIX HHTEPECOB 00YUAIOIINXCSI B IPOIIECCE U3YUCHUS
($U3MKM OCHOBHOE BHUMAaHHE CIIEAyeT YAENATh HE Iepeaaye CyMMbl TOTOBBIX
3HaHUW, a 3HAKOMCTBY C METOJaMM HAy4YHOTO IO3HAaHUS OKPYXKAIOIEro MUpa,
MOCTAHOBKE TpoOJieM, TpeOyoImMUX OT OO0YydYarolUuXCsl CaMOCTOSTEIIbHOU
JESTENIbHOCTH MO MX paspenieHuto. O3HaKOMJIEHHE OO0y4YaroIIUXcsl ¢ METOAaMH
HAYYHOTO TO3HAHUS JOJKHO MPOBOIUTHCS MPU M3YUYEHHUH BCEX Pa3ielioB Kypca

(du3HKH.



METOJUYECKHUE PEKOMEHIAIIMHA 11O PEHIEHUIO 3ATAY

dusnueckre 3a7a4ul  KIACCU(DHUIHMPYIOTCS TIO COACPKAHUIO, IIEJICBOMY
Ha3HAYCHUIO, TJIyOMHE HCCIEIOBaHMS BOIPOCa, CIOcoOaM peIieHus, crocodam
3aJlaHusl YCJIOBUSA 3a1a4U, [0 CTENEHH CJIOKHOCTH U T.II.

ITo conepxanuto ¢uU3MYECKUE 3aJadyd  JIeNAT B 3aBUCUMOCTH  OT
dbu3nyeckoro marepuanga, B HUX pPacCMaTpUBAaEMOIO: Ha 3ajayd 110 MEXaHUKe,
3a/la4d 10 MOJICKYJSIpHOW (pU3WKe, 3a1a4u MO JJICKTPOAMHAMUKE W 3aJadd I10
KBaHTOBOM (hu3nke. OTHAKO €CTh 3aJ1aud, B KOTOPBIX MCIIOIB3YIOTCS CBEJICHUS W3
HECKOJIbKUX pa3liesioB Kypca (U3UKH, UX HA3bIBAIOT KOMOMHUPOBAHHBIMHU WIIU
KOMIIICKCHBIMU.

ITo comeprkaHuio pazIUyalOT TaKXKe 3a/aud aOCTpaKTHbIE U KOHKpETHbIE. B
a0OCTpaKTHBIX 3aJlauax JaHHbIE BEJIMUMHBI IPUBEIICHBI B 00IIIEM BUE O€3 yKa3aHUs
X KOHKpeTHOTO 3HaueHusa. Hanmpumep: «Temo maccor M moj JIeMCTBUEM CHIIbI P
JIBUXETCS B TeueHne BpemeHn T. Kakoil myTh MpONIET TEIO 3a 3TO BpeMsi, €CIIU
€ro HadajibHas CKOpocTh paBHa O?» B 3amadax ¢ KOHKPETHBIM COAEPKAHUEM
MIPUBEICHBI 3HAUCHUS (PU3MUCCKUX BEITNYHH.

B 3aBucumoctu OT cojepikaHus 3aJadyd MOTYT OBITh MOJIUTEXHUYECKUMH,
WCTOPUYECKUMH,  COAEPKAUIMMHU  CBEICHUA  HUCTOPUYECKOTO  XapaKTepa,
OTHOCSIIHNECS K (PU3UKE, 3aHUMATEIIbHBIMH.

Tak xak B TmocleaHee BpeMsi Bce OOJbllIe BHUMAHUS — yHACNSIETCS
OOIIEKYJIbTYPHOMY KOMIIOHEHTY (U3MKH, TO COCTaBIISIOTCS 3a/Ja4M, YCJIOBHE
KOTOPBIX OTpakaeT 3JIEMEHThl (U3UKH B KYJIbTYype, MCKYCCTBE, APXUTEKTYpE,
MIO33UU U JIp.

CymiecTByromie 3aladHuKu 1Mo (PU3UKe CoAepiKaT 3aa4id BCEX YKa3aHHBIX
BBIIII€ TUIOB, KPOME TOT0, UMEIOTCA W CIEIUAaJIbHbIC 3aJaYHUKU, MTOCBSIICHHbIC,
HAaIIpUMEP, 3aHUMATEJIBHBIM 3aJ1a4aM, ITOJUTEXHUYECKUM U .

[Io crenmeHW CHOXHOCTH, WA XapAKTEPy YMCTBEHHOW JAEATEIIBHOCTH,
dbuznyeckue 3agadyv JEaAT Ha MNPOCThie U CloxkHbIe. CIOXHOCTH 3aJa4yu

OIICHMBAETCSl 1O YUCTY OTMEpaluif, KOTOPhle HEOOXOJMMO BBITIOJHUTH TPU €€



pemenun. IIpocTeie 3amaun  TpeOYIOT NPUMEHEHHS IS CBOETO PEIICHUS
U3YYCHHBIX (OpMYJ, 3HAHWUS EAUHUI] (PU3NYECKUX BEIMYMH M CBOJAITCA K
MPOCTEUIIUM BBIYUCICHUSAM B OJIHO JCUCTBUE. YUUTENs (PU3MKU YACTO HA3bIBAIOT
TAKWE 33/1a4l TPEHUPOBOYHBIMU U MPUMEHSAIOT UX HEIIOCPEICTBEHHO HA YPOKE JIJIA
3aKpEIUICHUs W3YyYEHHOro Marepuaia. JlesTeIbHOCTh y4dalluXcs B 3TOM Ciydae
HOCUT PENpPONYKTHUBHBIN xapakrep. CloKHbIE 3a1aud — O3TO 3aJa4yM, PELICHUE
KOTOPBIX TMPEAINOJIAaracT BBINIOJHEHUE HECKOJIbKHUX JeucTBUi. K  CcroxHBIM
OTHOCATCS KOMOWHHUPOBAHHBIE 337a4d, PEIICHHE KOTOPBIX TpeOyeT MpUMEHEHUS
3HAaHWM W3 pa3HBIX pas3fenoB Kypca (u3uku. B 3TOM cioydae BBIMOTHSETCS
NPOAYKTUBHAS JCATEIBHOCTh Wy ydamuxcs (OpMUPYETCS MPOAYKTUBHOE
MBIILIJICHHE.

OcoOblii KJTacC 3aJad COCTaBIAIOT TBOPYECKUE 3a/layd, MpPU PEIICHHH
KOTOPBIX y ydamuxcsi (OpPMHUPYIOTCS YMEHHS CamMoOro BBICOKOTO YpOBHs. B
TBOPUECKUX 3aja4ax OOBIYHO (OPMYIHPYIOTCS TpeOOBaHUS, HO OTCYTCTBYIOT
MPSMBIE U KOCBEHHBIE YKa3aHHS HA TO, KAKUE 3aKOHBI CICAYET MPUMEHSTh ISl UX
peLICHUS.

TBopueckue 3amaud MOTYT OBITh HCCIIECIOBATEIbCKUMH, MPU PEIICHUU
KOTOPBIX MOJIy4aeTcsi OTBET Ha Bompoc «lloduemy?», M KOHCTPYKTOPCKUMHU,
pelieHrne KOTopeIX gaeT orBeT Ha Bompoc «Kak caenats?». K 3T0M ke kaTeropuu

3aJa4 OTHOCATCA U TaK Ha3bIBACMbIC OJIMMIIMAAHBIC 3a1a4H.

B 3aBucumoctu oT croco0a BBIPAKEHHSI YCIOBHS BBIIESIOT TEKCTOBBIE,
SKCIIEPUMEHTaIbHbIE, TpadUuecKre 3aJaud U 3a7auyu-pucyHku. [lo ocHOBHOMY
croco0y pelleHus 3ajad 1eecoo0pa3HoO BBIAEIUTh KAueCTBEHHbIE (3a/1ayu-
BOIIPOCHI), BBIYUCIHUTENbHbIE, TpadUyecKue W HKCIEPUMEHTAIbHBIE 3a/Jauu.
KauecTBeHHBIE 3a1auM MPEAIOIAraroT, YTO NPU UX PEUICHUN HE BBIIOJIHAIOTCS
BBIYMCJIEHUS, aHAIW3 3aJaHHOM CHUTyallMM OCYIIECTBISIETCS HAa KayeCTBEHHOM
ypoBHe. [Ipy pemeHnn BBIYUCINATENBHBIX 3a/1a4 BBINOJHAKOTCS BBIYMCIIEHUS; IIPU
pELIEHUH YKCIIEPUMEHTAIBHBIX 3a1a4 MPUMEHSIOT (PU3UUYECKUN IKCIIEPUMEHT; TIPU

pentieHnu rpauyecKux 3a/1ay UCHOJb3YIOT rpaduKH.



PazpaboTuuk:

Kamua A.B., mnpemomaBarens XuMuu U QU3MKH [ OCyIapcTBEHHOTO
OFO/PKETHOTO 00pa30BaTEIHHOTO YUPEKACHUS HAYaIBHOTO MPOo(dhecCHOHAIBHOTO
oOpazoBanus npodeccuonanbHoro aunes Nel3 MockoBckoi 001acTu.



