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YCJIOBUSA BOBHUKHOBEHUA OIIBITA

CoBpemeHHble HHPOPMAIIMOHHBIE TEXHOJIOTHH BCE aKTUBHEE UCIIONB3YIOTCS B
oOpazoBarensHOM Mporiecce. [{udpoBeie pecypchl B COBOKYITHOCTH ¢ pa3HOOOpa3-
HBIMH MYJIBTHMEIUHHBIMHA CPEACTBAMH MX HCIIOJIB30BAHMSI CTAHOBATCS HEOTHEM-
JeMOi 4acThio mpouecca oOydeHnus. [I[pumeHeHre COBpeMEHHBIX CPEJCTB JENaeT
YPOK SIPKHUM, MTO3BOJISIET 3aMeYaTeIbHO WIUTIOCTPUPOBATH OOBSICHAEMBI MaTepUal,
JaeT BO3MOYKHOCTH MPOJIEMOHCTPUPOBATH B (JOPME aHUMAIIMH WU y4eOHOTO BH-
JIe0 TPOLIECCHl U SBICHUS, MPOUCXOSIINE HA PA3NUYHBIX YPOBHSIX KU3HHU, UTO
ObUIO OBl 3aTPYJHUTENBHO ClEJaTh UHBIMU CpeICcTBaMU. Bo3MoXHOCTH cucTeMa-
TU3alUU UPPOBBIX PECYPCOB COOOPa3HO CO CTPYKTYpOHl yueOHOTO Kypca, U MO-
nuUKalyd B COOTBETCTBUU C METOJUKON MPEMOAaBaHUsI U OCOOCHHOCTSIMU 00Y-
YAIOIIMUXCS IETA0T UX yI0OHBIM U 3()(PEKTUBHBIM 3JIEMEHTOM y4€OHOTO Ipolecca.

bnarogapsi yka3aHHBIM JOCTOMHCTBaM IHM(POBBIE TEXHOJOTHUU BCE OOIBIIE
3aXBaThIBAIOT Y4E€OHBIN MPOLECC, a JOCTYMHOCTh U 3PPEKTUBHOCTh UX HUCIIONIB30-
BaHUs BBI3BIBAIOT COOJIa3H OTKa3a OT TPAAMLMOHHBIX CPEACTB OOydeHMsI OMOJI0-
THH, KOKYIUXCs Ha uX (oHe O0jee XJIIOMOTHBIMH, TPYJAOEMKUMU M «PUCKOBaH-
HbIMU». ['0pa3io mpoiine nmoxkazath aHUMAIUMI0 KAaKOro-JM0o OmbITa 1Mo OOTaHHKE,
YeM MPOBECTH PeasIbHBIA OMBIT Ha YpOKe B Kiacce. B BupTyansHOM maboparopun
yuaniiecsi He pa300blOT U HE CJIOMAaroT JadopaTtopHoe 000pyI0BaHUE, KPOME TOTO
HE HYKHO TPaTUTh BpEeMs Ha MOATOTOBKY Pa3JaTOYHOTO Marepuaia, a U caM pas-
JATOYHBIN MaTepHall B IPUHITUIIC CTAHOBUTCS HE HY)KHBIM.

JlerkocTh, SIPKOCTh M HAIVISIIHOCTH HU(PPOBBIX TEXHOJOTUH B COUETAHUU C
OCOOCHHOCTSIMH BOCIIPHSTHSI Y COBPEMEHHBIX IIKOJIHHUKOB JENTA0T YKa3aHHBIC
TEXHOJOTHH emé OoJiee MOMYJSIPHBIM WHCTPYMEHTOM B pyKax Y4uTens. Takum
o0pa3oM, HCTOJB30BaHUE MHUQPPOBBIX 00Pa30BATEIBHBIX PECYPCOB TMOCTEIICHHO
BBITECHSIET U3 y4eOHOrO Ipoliecca npakTuieckue Gopmbl pabOTHI.

B pesynbrare BO3HHKAET MPOTUBOPEUUE MEXY MOCTENEHHONW «BUPTyaln3a-
ey yueGHoro npoiecca 1 He0OXOAMMOCTRIO COXpaHeHHs TPAAULIUNA MpeaMeTa
OMOJIOTHH, BKIIIOUYAIOIIUX HETOCPEICTBEHHBIC HAOMIOEHUS U HCClie0BaHNEe 00b-

€KTOB KHUBOU ITPUPOBIL.



HIMeHHO 3TO MPOTHUBOpPEYHE MOCIYXKHUIIO ISl MEHS TOJYKOM K OOOOIICHHIO
NEJAaroru4eckoro OmbITa 10 OpraHu3alii U MPOBEACHHIO J1a00PaTOPHBIX 3aHATUI

Ha YpOKax OMOJIOTHH B YCI0OBUAX COBPEMCHHOI'O O6pa?>OBaTeJII>HOFO Imponccca.



AKTYAJIBHOCTDb U NIEPCITEKTUBHOCTD OIIBITA

C MeToandecKoi TOUKH 3pEHUS aKTyaJbHas POJib JTa0OPATOPHBIX OMBITOB
U3BECTHA — 3TO YHUBEPCAIbHBIM HHCTPYMEHT B (POPMHUPOBAHUU U PA3BUTUU OMO-
JIOTMYECKUX ITOHATHH, MO3HABATEIbHBIX ClIocOOHOCTEN Aereit. Emé Kimmentuii
ApxkanbeBnd TuMupsizeB orMeuan: «JIoau, HayduBIIrecs: HaOMIOICHUSIM U OIbI-
TaM, TPUOOPETAIOT CIOCOOHOCTH CaMH CTaBUTh BOIIPOCHI U MOIy4YaTh HA HUX (Pak-
TUYECKHUE OTBETHI, OKa3bIBAsICh HA 00JIe€ BHICOKOM YMCTBEHHOM W HPaBCTBCHHOM
YPOBHE B CPAaBHEHHH C TEMHU, KTO TAKOM IIKOJIBI HE MPOXOIUID.

C coBpeMEHHBIX MTO3UIAK UCIIOIH30BaHHUE JA0OPATOPHBIX ONBITOB HA YPOKE
OMOJIOTHY MBI BUIMM aKTyaJIbHBIM B CIEAYIOIIEM:

- UCIOJIb30BaHUE J1abopaTopHOil (opMbl pabOThI HAa ypOKax OMOJIOTMH CIOCOO0-
CTBYET JOCTIIKCHHIO JIMYHOCTHBIX, METAIIPEAMETHBIX M MIPEAMETHBIX PE3yIbTaTOB
OCBOEHHMsI 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO 00IIIer0 oOpa3oBaHuUs, Mepe-
yuciieHHeIX B PI'OC;

- paboTa ¢ HaTypaJbHBIMHA OOBEKTAMH C MCTIOJb30BAaHUEM COBPEMEHHBIX CPE/ICTB,
B ToM umcie UKT, cnocoOcTByeT (GopMHUPOBAHHIO MOTUBAIIMM K O0YYEHUIO, pa3-
BUTHUIO TIO3HABATEJILHOTO HWHTEpeca, IICICHANpPABICHHON IT03HABATCIBHOW JIesl-
TEJILHOCTH M CAMOPA3BUTHIO yUaITUXCS;

-BBITMIOJTHEHUE B X0JI€ JTAOOPATOPHBIX pabOT HAOIO/IEHUN 3a HATYpaIbHBIMH O0'b-
EKTaMH, SKCIIEPUMEHTBI, POOJIEMHBIE 3aIaHN, CBSI3aHHBIC C N3y4YaeMbIMU 00BCK-
TaMUd WJIM TPOIecCaMu, OOECIEYMBAIOT BHICOKYIO MO3HABATEIbHYI0 aKTHBHOCTH
y4YallUXcsl, YTO CHOCOOCTBYET (OPMHUPOBAHHUIO YHUBEPCAIBbHBIX YUEOHBIX HEM-
CTBUH, KaK METAIPEIMETHBIX PE3yJIbTATOB OCBOCHHUSI OCHOBHON 00pa30BaTeIbLHOM
MIPOTPAMMBI.

B xoxe pabGoTel ydamuecs 3HAYMTEIIBHYIO YacTh BPEMEHH pa0OTarOT caMo-
CTOSITENIBHO, CIIEYysI MOJYyYEHHBIM OT YYHUTENs WHCTPYKIUSAM U TPEIIOKEHHOMY
mia"y pabory. [logoOHas camocTosiTenbHas paboTa obecreunBaeT pa3BUTHE PETy-
JATUBHBIX Y Y ][], TakuX Kak 1eJienojgaranue, IaHupOBaHUE CBOUX JEHUCTBUM, MPO-

THO3UPOBAHKE PE3YIHTATOB, KOHTPOJIb COOCTBEHHOM ESITEILHOCTH U JIp.



PabGora ¢ HaTypanbHBIMU OOBEKTaMH COMNPOBOXKIAAETCS AKTUBHOM MBICIIH-
TEJIbHOU JEATEIbHOCTBIO, B PE3YJIbTATE YErO CO3JAI0TCA OJIArONPUSITHBIE YCIOBUS
JUist pOpMUPOBaHUSI Pa3HOOOpa3HbIX MO3HABATENbHBIX Y Y[, B MepByI0 odepe/nb
Jgorudeckux. M3ydas oCOOEHHOCTH CTPOCHHS M KU3ZHEICSATEIbHOCTH Pa3IMYHbIX
OpraHU3MOB, y4allliecs OCYIIECTBIIAIOT aHAJINU3, BbIIEISAA CYIIECTBEHHBIE U HECY-
HIECTBEHHBIE MPU3HAKU OUOJIOTHYECKUX OOBEKTOB, U CHHTE3, COCTABIISAS LIEJIOCT-
HYIO XapaKTEPUCTHKY OHOJIOTMYECKOTO OOBEKTa HA OCHOBE M3YUYEHHUS OTIEIBbHBIX
€ro CTPYKTYp WM Npu3HakoB. GopMyIHpOBKa BBIBOJOB, 00s13aTeIbHAs IS KaXK-
70l paboThl, CIOCOOCTBYET Pa3BUTUIO HABBIKOB 00001IeHUsA. M3yueHue paznuy-
HBIX OMOJIOTMYECKUX OOBEKTOB MJIM MPOILECCOB, CBSI3aHHBIX OMNpEEICHHBIM 00pa-
30M, CIIOCOOCTBYET Pa3BUTHUIO YMEHHUSl CPaBHMBaThb, YCTAHABIMBATh NPUYUHHO-
CJIE/ICTBEHHbIE CBSI3U (HAIpUMEp, B3aUMOCBS3b CTPOEHUA M (QYHKUUNA, OCOOCHHO-
CTH CTPOEHHUS U >KU3HEACATEIBHOCTH OPraHW3MOB B 3aBHUCHMOCTH OT YCJIOBHM
OKpY>KaroIlen Cpeipl U T.11.).

OnHuM U3 3TanoB JIabopaTOPHOU PabOTHI SABISETCS ONpE/ETCHUE ee eTeH,
YTO CHOCOOCTBYET (POPMUPOBAHUIO Y YHAIIMXCSI HABBIKOB CAMOCTOSITEJIBHOTO BbI-
nenenus U GopMyJIUpOBaHUS TO3HABATEIBHOM 11e/U. B KauecTBe pe3ynbTaToB pa-
OOTBl yyalluecs 4acTo MPEICTaBISIOT PUCYHKH, CXEMbl, TaOJIMLbI, TEM CaMbIM
OCYILECTBIISISL CTPYKTYPUPOBAHNUE 3HAHUN M MOJEIMPOBAHUE, CBA3aHHOE C MPEoo-
pa3zoBaHHEeM OOBEKTA U3 UyBCTBEHHOW (POPMBI B rpapuuecKyro. DTU U psia APYyTrUxX
yMeHUH, GOPMUPYEMBIX B XOJI€ BBIMOJHEHUS YYAIIUMUCS JIabOpaTOPHBIX padoT,
OTHOCATCA K 0011ey4eOHBIM MTO3HaBaTeNbHbIM Y'Y /1.

JlaGopatopHble pabOThl 00ECTICUNBAIOT TAK)KE PA3BUTHE KOMMYHHUKATUBHBIX
YV ]I, Takux Kak IUIaHUPOBAaHHUE Y4€OHOTO COTPYAHHYECTBA C YUUTEIEM U OJIHO-
KJIACCHUKaMH, YMEHHUE MOJIHO U TOYHO BBIPAXaTh CBOM MBICIH, (OPMYIHPYS BO-
IPOCHI, BO3HUKAIOIIME B XO/I€ BHIMOJIHEHUs paboThl U 00CyXaas pe3yabTaThl pa-
OOTBHI.

Bonburyto poss urparoT 1adopatopHbie padoThl B JOCTHXKEHUH MPEIMETHBIX
pe3yabTaTOB OCBOEHUSI 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oopas3o-

BaHHsA 110 Onosoruu. B IEPBYIO OUEPECab, UMCIOTCA B BUAY INHUPOKHUE BO3MOKHOCTH
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Uit GOPMUPOBAHUS CIIEHUATBHBIX YMEHUN U OCBOCHHS BUJIOB JAEATEIBbHOCTH, CBSI-
3aHHBIX C M3YYCHHEM OHOJIOTHYECKUX OOBEKTOB M MPOIECCOB (paboTa ¢ MHKPO-
CKOIOM, repOapusMHy, KOJUIEKIMSIMHM, BJIQXHBIMU IpernapaTamu, HAOJIIOACHHUE 3a
OMOJOrMYECKUMH OOBEKTaMU, ONMCaHne OOBEKTOB M MPOLIECCOB U T.I1.). BaxxHbIM
PE3yJIbTaTOM TaKOM AEATEIbHOCTHU ABJIAETCA (POPMUPOBAHUE YMEHUN 0€3011aCHOTO
U 3(QQPEKTUBHOTO HCHOJIb30BAaHUS JIa0OPATOPHOTO OOOPYIOBaHUS, MPOBEACHUS
TOYHBIX U3MEPEHUI U aJICKBATHOW OIICHKH MOTYYEHHBIX PE3yIbTATOB.

B xone naboparopHoii paOoTsl yuamuecs: ydarcst GOpMyJIMpOBaTh TUIIOTE-
3bl, IPOBOJUTH SKCIIEPUMEHTHI, OIICHUBAThH MOTYYCHHBIE PE3yNIbTaThl, CPAaBHUBATh
IKCIIEPUMEHTAJIbHBIE M TEOpEeTHUYEeCKUE 3HaHMS. BrimonHeHnne nmabopaTopHOi pa-
00Thl 0OBIYHO TpeOyeT MPUMEHEHHUs yYalulUMKCs 3HAHUI B HOBOM CUTyalluH, YTO
CrOCOOCTBYET yrayOJieHHIO paHee COPMHUPOBAHHBIX MOHSITHH, CUCTEMaTH3AIMU
3HaHUHU, Oojiee TIIyOOKOMY IOHHMAHHUIO BEAYIIMX OHOJIOTUYECKUX TEOpUH U
IPUHLIAIIOB OPTaHU3alMU U QYHKIMOHUPOBAHUS OMOJIIOTUYECKUX CUCTEM.

Hcnonb3oBanue B X0J€ JIaDOPATOPHBIX padOT HAy4YHBIX METOJOB MO3HAHUS
CHOCOOCTBYET OBJIAJICHUIO HAYyYHBIM MOJAXOAOM K PELICHMIO Pa3iMyYHBbIX 3ajad,
Pa3BUTHIO HAYYHOTO MBIIUICHUS, (DOPMHUPOBAHHUIO CHUCTEMBl HAYYHOTO 3HAHHS O
YKUBOM IIPUPOJIE U €CTECTBEHHOHAYYHOW KapTHUHBI MHpA B LIEJIOM, YTO MOJIHOCTHIO
OTBEYAET MPHUHIIUITY HAyYHOCTH, 0003HAYEHHOTO KaK OJJHOMY U3 OCHOBHBIX NPHUH-

IUITIOB IMTOCTPOCHUA O6pa3OBaTCJ'IBHOFO mponecca B COBpCMeHHOﬁ IIKOJIC.



BEJYIIASI MEJATOTHMYECKASI WIESI

BCILYHIaH neaarorndcCKas uacsa AaHHOI'O OIIbITa 3aKJIIIoYaCTCsda B CHHTC3C
TpaI[I/IHHﬁ npcameTa Oouoorun C COBPCMCHHBIMU O6pa3OBaT€JII>HI>IMI/I
TCXHOJOTIHAMHU, 4 UMCHHO B IIPUMCHCHUN COBPCMCHHBIX TCXHUYCCKHUX CPCIACTB U
BO3MOKHOCTEH HHTCPHCTA JII OpraHu3alvu W IIPOBCIACHUA Ha60paTOpHI>IX

3aHATUM KaK cpeacTBa pa3sBUTHUA MMO03HABATEILHOM aKTUBHOCTH ydamuxcs.



TEOPETHUYECKAS BA3A OIIBITA

JlaboparopHasi padoTa Kak (popmMa opraHu3anum y4eOHOro npouecca.

BonbIIMHCTBO METOIMCTOB-OMOJIOTOB BBIACISAIOT J1a0OpaTOPHYIO PaboTy B
OTIIEeIbHYIO (hOPMY OpraHU3alui yueOHOTO Mpolecca Hapsay ¢ OOBIYHBIM YPOKOM,
sKCKypcueld u ap. OHM onmuparoTcs Ha TO, YTO TJIABHOM uepToil 1abopaTopHOU pa-
OOTHI SIBJISIETCSI CaMOCTOSATENbHAs paboTa y4yaliuxcs, COCTaBJISAIONIAs 3HAUUTEIb-
HYIO YaCTh YPOKa M CBSI3aHHAs C HAOJIIOJCHUEM 3a PA3IMYHBIMU OMOJIOTUYECKUMHU
00BEKTaMU WJIH MPOLIECCAaMH C UCIIOJIb30BAHUEM Pa3/IaTOYHOTO MaTepHala B BUC
HATypaJbHBIX (TepOapu, BIaXKHbIE MPerapaThl, KOJUIEKIIUN) O0BHEKTOB.

Hexotoprie metoauctel (U.[1. 3BepeB, A.H. Msrkosa) cuuTaror, 4To yKa3aH-
HBIX OCOOCHHOCTEH HEIOCTATOYHO, JJIsl BBIICIICHUS J1TA0OpaTOpHON pabOTHI B ca-
MOCTOSITENIbHYIO (hOPMY, IMOCKOJIbKY HEMOCPEIACTBEHHbIE HAOMIOAEHUS U padboTa C
HaTypaJbHbIMU O0BEKTaMU 3aHMUMAIOT JIUIIb YaCTh YPOKA, U K TOMY K€ OHU MOTYT
IIPOBOJUTBECA U BO BpEMs 3KCKYPCHW WM BHEYPOYHBIX 3aHATHU. C 3TOH TOYKH
3peHus J1abopaTopHas paboTa MpencTaBisieT coOoi 0coObIi BUJ YpOKa, KOTOPBI
TaK ¥ Ha3bIBAETCS JAOOPATOPHBIN YPOK.

OnHako, HE CMOTpPSl Ha ONKCAHHBIE PAa3HOTIIACUS, Mbl CUMTAEM OYEBUJIHBIM,
yTOo jaboparopHasi paboTa mpeacTaBiseT cooor 6osee (B IEPBOM cllydae) WU Me-
Hee (BO BTOPOM Cllydyae) CaMOCTOSITeJbHYH ¢(GopMy OpraHuzanuu y4eOHOro
npouecca.

B ombiTe MBI paccMaTpuBaeM TakK K€ TOHSTHE «IO3HABaTelbHAasi AKTHUB-
HOCThb». B memarormueckom cnoBape Komxkacnupona .M., Komxacnupos. A.1O,
MO3HaBaTeNIbHas aKTUBHOCTh PAacCMaTpUBAETCS, KAK JIEATEIbHOCTHOE COCTOSIHUE
JUYHOCTH, KOTOPOE XapaKTEepU3YyeTCs CTPEMIICHHEM K YUYEHUIO, YMCTBEHHOMY
HaIPSHKEHUIO U MTPOSIBIICHUIO BOJIEBBIX YCHIIMM B IIPOLIECCE OBJIAJACHUS 3HAHUSAMM.

ITo muenuto A.K. MapkoBo#, mmo3HaBaTeIbHAsI aKTUBHOCTh — 3TO BUJ AKTHB-
HOT'O OTHOILIEHHS K YUEHHIO KaK K NTO3HAHUIO, I/I€ UMEET MECTO HAIIMYME CMBICIIA,
3HAYMMOCTH JJIsi peOeHKa YYeHHS] KaK TO3HAHUS, BCE BUJIBI MTO3HABATEIBHBIX MO-

TMBOB U T.4. ®.M. XapiaMOB COOTHOCHUT MO3HABATEIIbHYIO AKTUBHOCTH C MHTEH-



CMBHOM AHAJIMTUYECKON MBICIUTEIIBHON AECATEIBHOCTHIO YYAIIMXCS B MOPOLECCE
M3YYEHHS] UMH OKPYKAIOLIErO0 MUPA U OBIAJACHUS CUCTEMOM Hay4YHBIX 3HaHUU. bo-
jee MoApOOHO ONMUCHIBAECT MO3HaBaTenbHyl0 akTuBHOCTH T.W. IllamoBa, paccmart-
puBas €€ He MPOCTO KakK AEATEIHbHOCTHOE COCTOSIHUE IIKOJIBHHUKA, 4 KaK KaueCTBO
ITOU AESATENBHOCTH, B KOTOPOH MPOSBIAETCS JINYHOCTh YUEHHUKA C €70 OTHOLICHU-
€M K COJEP)KAHMIO, XAPAKTEpPy ACATEIBHOCTH U CTPEMJICHUEM HA OCHOBE HPAB-
CTBEHHO-BOJIEBBIX YCWIMM K JOCTHKEHHIO ydeOHO-mo3HaBarenbHOU wenu. Co-
IJIACHO BBIIIEU3JI0KEHHBIM MHEHUSAM, MOXKHO C(HOPMYIMpPOBaTh NOHITHE IT03HABA-
TEJIbHOW aKTUBHOCTHU KaK MEJAarornueckuii GeHOMEH U paccMaTpuBaTh € JByX CTO-
pOH:

— KaK MPOLECC NPOSBICHUS CAMOCTH YYalllerocsi B BUAE CaMOOPraHU3aluu U
CaMOCTOATEIbHOCTH;

— KaK pe3yJIbTaT IeATEIbHOCTH, U3HAYAJIBbHO CIPOCKTUPOBAHHON U OPTaHHU30-
BaHHOW yuuTesnem Jiisi (pOpMUPOBaHUS IO3HABATEIBHON AKTUBHOCTH yYaIllerocs.

B Haiiem ombiTe MBI UCTIOJIB3YEM MOHSTHE JaHHOE B pabote 3enenunoi E.b.,
YTO MO3HABATEJbHAsi AKTUBHOCTB — CJIO0XHOE JIMYHOCTHOE 00pa3oBaHUE, KOTO-
pO€ CKJIaJBIBAETCS O] BIUSHUEM CaMbIX pa3HOOOPa3HBIX (PAKTOPOB — CyOBEKTHB-
HBIX (JIF0003HATENBbHOCTb, YCUYUBOCTD, BOJISI, MOTUBALUS, IPUJICKAHUE U T.J.) U
OOBEKTUBHBIX (OKPY’KAIOLUE YCIOBUS, JIUYHOCTb YUUTENsl, IPUEMbl MU METOJIbI
npernojiaBanusi). AKTHUBHM3alMsl [103HABATENbHOW JEATEIbHOCTH MpEeIoiaraet
ONPENEICHHYI0  CTUMYJLILMIO,  ycujeHue  mpouecca  no3Hanusa.  Ca-
MO MO3HAHUE MOXHO MPEJICTABUTh KaK MOCIEIOBATENbHYIO 1I€Mb, COCTOALLYIO U3
BOCIIPUSTHUS, 3aIIOMUHAHUS, COXPAHEHMS, OCMBICICHUS, BOCIPOU3BEACHUS U WH-
TEPOpPETALUH TOJYYEHHbIX 3HaHU. OYEeBUIHO, YTO AKTUBU3ALMS MOXKET OCY-
HIECTBJISATHCS OJJHOBPEMEHHO Ha BCEX MOCIEAOBATENIbHBIX 3TAMax, HO MOXKET BO3-
HUKHYTbH U Ha KAKOM-TO OJTHOM.

MpI cuuTaem, 4TO aKTUBHOCTh CBSI3aHA C YKPEIUJICHHEM CYOBEKTHOW MO3H-

1 yueHuka. Cy0ObeKTHYI0 NO3MIMI0 HIKOJBHUKA B y4eOHON JesTeIbHOCTU
MOHUMAIOT KaK «BHYTPEHHIOIO MO3ULHUIO JUYHOCTH, OCHOBAHHYIO HAa OTHOILIEHUU K

npoueccy 00y4eHHs B LIEJIOM, Ha ONPEIEIIEHUU CBOEro MecTa U poiu B Hem» (C.A.
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Hento60B). YuacTBys B 1a00paTopHBIX paboTax HA YPOKE OH, C OJTHON CTOPOHBI,
npuobpeTasi CBOI0 BHYTPEHHIOIO MO3UIMIO, HE MOXKET ObITh MACCUBHBIM B 00yde-
Huu. C apyroil CTOpOHBI, 4eM Oojiee aKTHUBEH OH B y4eOHOU JesTeIbHOCTU, TEM
Oonee ycrtoituuBa ero cyobekTHas mo3unus. K mokaszarensiM chopMUPOBAaHHOCTH
CyOBEKTHON MO3MUIMHU IIKOJIBHUKOB OTHOCAT: YCTOMYMBOE IMOJIOKUTEIHLHOE OTHO-
HIEHUE K YYEHUIO; BBICOKYIO aKTMBHOCTh U CaMOCTOSITEIbHOCTD; UCIOJIb30BAHUE
pe3yabTaTOB yYEHHUS B COLMAIBHON MPAKTHUKE; BBICOKYIO CaMOOLIEHKY U caMope-
TYJISIUIO.

CornmacHo pesynbraram uccienoBanus B.A. KoporaeBoi, mo3HaBarteiabHas
aKTUBHOCTH CBSI3aHA C YKPEIJICHHEM CYOBEKTHOW MO3WIMH YyYallerocs. AHaiu3
ATUX MO3ULUHN MO3BOJIMI €l YCIOBHO BBISIBUTH YeThbIpe OCHOBHBIX THIIA IO3HA-
BaTeJbHOI AKTHBHOCTH M BBbIpa0OTATh TAKTUKY (OJIKalIIME MEIaroru4eckue
B3aMMOJICHCTBYSI) U CTPaTeruio (IEPCHeKTUBY Pa3BUTHS MO3UIMM IIKOJIbHUKA B
y4e0OHOM IpoLEecce) MeJarornueckoi 1esTenbHOCTH:

- HyJIeBasi aKTUBHOCTb (8bIPANCEHHASL 00bEeKMHAS NO3UYUSL),

- CUTYaTHBHAsI aKTUBHOCTD (NpeumMyuecmeeHHo 00beKmHasi NO3Uyusl);

- UCTIOJIHUTEJIbCKAsI aKTHBHOCTD (NPeUMYUeCmEeHHO CYObeKMHAsL NO3UYUsL),
- TBOpUYECKAast aKTUBHOCTb (BbIPAINCEHHASI CYObEKMHAS NO3UYUS).

Ha ypoke ¢ ucnonp3zoBanreM 1ab0paTopHOi pabOTHI TTEaror BUAUT
¥ BKIIIOYAET B IMO3HABATENBHYIO JEATEIBHOCTh M YYCHHKA, KOTOPHIA 3aHMMAET
MACCUBHYIO MO3HIINIO, U TOTO, KTO BPEMSI OT BPEMEHHU «BKJIIOYAETCS» B MHTEPAK-
TUBHOE 00Yy4€HHE, U yUalIerocs ¢ siPKO BbIPaXEHHONW TOTOBHOCTBHIO K COBMECTHO-

My MO3HAHUIO.
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HOBHM3HA OIIBITA

B pabote 0600111eH ONBIT OpraHU3aluy U MPOBEACHUS JTa00paTOPHBIX paboT
Ha ypoKax OMOJOTuH, 0003HAYEHBI CBS3aHHBIC C 3TUM MPOOJIEMBI U MPEATIOKEHBI
BO3MOXKHBIC TIyTH WX pENICHUs. B 9acTHOCTH TIPEACTABIICH OIBIT UCIOJIB30BAHUS
COLIMAJIBHBIX CeTeH, Ha mpuMepe «BKoHTakTe», Ha JTame MOATOTOBKH K J1abopa-
TOpHOM padoTe.

Taxxe 0000I1IEH OMBIT MPUMEHEHHSI HA YPOKE OTHOCHUTEIBHO MOJIOJOTO TeX-
HUYECKOTO CpeACTBa — MU(PPOBOTO BUACOOKYISIpa, 0003HAUEHBI CIIOCOOBI U IENH
ero MPUMEHEHUS AJISi ONTUMHU3AIMU JTaOOPATOPHOTO 3aHATH, aHalKM3a OIIUOOK
P BBIIOJTHEHUH PA0O0THI U MPEAYIPEKACHHUS UX TTOBTOPHOTO BO3HUKHOBEHUs. B
paboTe TakKe MPEJICTABIIEH OMNBIT HMCHOJIB30BaHUS cMapThoHA I MOTyYEHUs

M300paKEeHHsI MUKPOIIpEnapaTa 1 €ro nociaeAyomero H3y4eHus.
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TEXHOJIOI'A OIIBITA

[lear ombiTa - BBIABUTH METOJUYECKHE OCOOCHHOCTH OpraHu3aluu U
MIPOBENICHUSI JIAOOPATOPHBIX PabOT, CIOCOOCTBYIOIINE PA3BUTHIO MTO3HABATEIILHON
AKTUBHOCTHU yYAIIUXCS B YCIOBUAX COBPEMEHHOM IITKOJIBI.
3aayu OIbITa:

- U3YYUTh U MPOAHAIM3UPOBATh METOJUYECKYIO U MCUXOJIOTO-MEAarornyecKyro
JUTEpaTypy U PacKpBITh 3HAUMMOCTH JaOOPATOPHBIX paboT B mpoiiecce 00ydeHus,
BBISIBUTH NMPEUMYIIIECTBA U HEAOCTATKU TAHHON (hOpMBbI OOYUECHHS;

- OXapaKTepU30BaTh OCOOEHHOCTH METOJIWKH OpPTaHH3aIH JTa00paTOPHBIX paboT
Ha ypOKax OMOJIOTHH;

- pa3paboTaTh ypOKH OHOJIOTHHM C 3JIEMEHTaMH JabopaTopHOM padOThl U
MPUMEHUTH UX B IIKOJLHOM MPaKTUKE 7 Kjacca,;

- MPOBECTHU AUArHOCTUKY MTO3HABATEILHON aKTUBHOCTH yUYalUXCSl.

YciaoBus, odecneunBawimme 3P PpekTHBHOCTD J1a00PATOPHOM PadOTHI

D¢ dhexTuBHOCTL 1abOpPaTOPHON palbOThI, T.€. CTENEHb JOCTHUKEHUS yKa3aH-
HBIX BBIIIE MEIaroruyecKuX 3ajiay, 3aBUCUT OT IIeJIOro psifa ¢akrtopoB. PaccmoT-
PUM BOXHEHTITMIMH U3 HUX.

1) Hannuue y yyanuxcsi TeOpeTudecKkon 0a3bl, HEOOXOAMMON U TOCTATOUYHOMN
JUTSL OCYIIIECTBIICHUS JCHCTBHIMA, TPETyCMOTPEHHBIX IIJIAHOM PaOOTHI.

B 3aBUCMMOCTH OT TOrO Kako€ MECTO 3aHMMaeT jabopartopHas paboTa B
CTPYKTYpE ypOKa, HEOOXOJMMBIE TEOPETUYECKHE 3HAHUS MOTYT OBITh MOJTYYEHBI
yUYalmMHcs KaKk Ha caMOM YpOKe, Tak u mepe HuM. Hampumep, ecnu mabopatop-
Has paboTa SBISETCS YaCThIO YPOKA U BBITIOJIHAET B OOJIbIIEH CTEneHU (YHKIIUIO
3aKpeTUICHUs] W YTIyOJIeHUsT M3y4YeHHOTO Ha ypOKe Marepuana, TO UMEHHO 3TOT
camblii MaTtepuan U OyJeT COCTaBIATh TEOPETUUYECKYIO 0a3y, HeOOXOIUMYIO s
BBHITIOJIHCHUS yUalTUMUCA 3a7aHuil JabopaTopHOi paboTel. B ciywae ecnum mpen-
MoJlaraeTcs JJabopaTOPHOE 3aHATHE MPOJOJDKUTEIBHOCTHIO BCE COPOK MHUHYT, TO
HEOOXOMMBIN TEOPETUUECKHA MaTepHrall (B 3aBUCUMOCTH OT CIIOHOCTH U YPOBHSI
MOATOTOBKHU YYaIIUXCs) AOHKEH OBITh M3Y4YEH Ha MPEAIICCTBYIOMIEM YPOKE WIIH

3aJIaH 711 CaMOCTOSITCJIbHOTO U3YUCHHUS JJOMa.
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2) CreneHb CaMOCTOSITEIBHOCTH yYallluXCs, B JAHHOM CITydae 3TO CIOCO0-
HOCTb CIJIEZIOBATH IJIaHY pabOThI, TOCIEA0BATENBHO BBITIONHSS HEOOXOIUMBIE OTie-
panuu ¢ HaTypaJbHbIM OOBEKTOM, YMEHHE OPOPMUTH PE3YJIbTAThl HAOJIIOICHUN U
c(opMyIUpPOBATH BHIBO/I.

CreneHp caMOCTOSITEIBHOCTH yYaIMXCs BO MHOTOM 3aBUCHUT OT c(hopMHpO-
BAaHHOCTH y HUX YHHMBEPCAJIbHBIX YUEOHBIX JIEHCTBUH, B IIEPBYIO OUEPEab PETYIIs-
TUBHBIX U TO3HABATEJIbHBIX. B 3HAYUTENBHON CTENEHH 3TO OMPENEIAETCS BO3-
PacTHBIMU OCOOEHHOCTSIMHU YYalllUXCsl U UMEIOLIUMCS OIIBITOM BBIIIOJHEHUS J1a00-
paTopHbIX paboT. [loaTromy B 5-6 Kitaccax BeNHMKa poJib YUUTENS KaK OPraHU3aTo-
pa mporecca, Torja Kak CTaplIeKJIaCCHUKH YK€ MOTYT pad0TaTh CaMOCTOSITENIBHO.

3) Ymenoe pyKoBOJCTBO YUMUTENS MO3HABATEIbHOU JESATENBHOCTHIO YUalllHX-
csl.

BaxHOl 3amadeil yuuTess SIBISIETCS PYKOBOJICTBO ITO3HABATEIIBHOM JEATENb-
HOCTBIO YYAIIUXCSA. DTO MO3BOJISAET YUAIIUMCS IPABUIIBHO OPTaHU30BaTh CBOKO pa-
00Ty U pallMOHAIBHO PACHOPAIUTHCA OTBEAECHHBIM J1J1s1 pa0OThI BPEMEHEM.

OO0b1yHO TabopaTopHast paboTa HAUMHAETCS ¢ BBOJIHOM Oecelbl, B X0J€ KOTO-
POl yUHUTENIb U YYCHUKHU ONPENEISAI0T TEMY, LIeJIb U coepx aHue padoThl. 3amaya
yUUTENsl Ha JAHHOM 3Tare 4eTKo chOpMyJIMpOBaTh 3aJaHUs, KOTOpPbIE ydalluecs
JOJKHBI BBITIOJIHUTE B X0 paboThl. [loHumaHue yuyammmucs 3agaHuil HeoOxo-
JUMO TPOBEPUTH IMYTEM IOCTAHOBKM COOTBETCTBYIOIIMX BOMPOCOB. 3aJaHUs
JOJKHBI OBITh 3aIIMCAaHbl HA JOCKE WJIM HA CIIELUAJIbHBIX HHCTPYKTUBHBIX KapTOY-
kax. Hanuuue B kabuHeTe OMOJIOTUM KOMITbIOTEpPA U MPUHTEPA MO3BOJISET CO3AaTh
0a3y MHCTPYKTHBHBIX KapTOY€K IO BCEM JIaDOpAaTOPHBIM padOTaM pa3IMYHbIX
KypCOB OHOJIOTHH.

BaxxubIM 3Tanom palOoThl SIBISIETCS MHCTPYKTAX Y4allUuXcsl MO TEXHUKe Oe3-
onacHocTU. Mimeercst B BUAY HE pa3BEPHYTHIM MHCTPYKTAXK, KOTOPBIA KAacaeTCs B
LIEJIOM MPaBUJI BBIIOJHEHUS Ta0OPaTOpHON pabOThl M KOTOPBIM ydariuecs: mpoxo-
JSIT B Havajie Kypca, a KOpOTKasi MHCTPYKIKS, 3aTParuBaoliasi 4acTHbIe 0COOEH-

HOCTH BBITIOJTHEHUSI KOHKPETHOM paboThl. Hampumep, B 0THOM Ciydae 3TO MOMKET

14



OBITh yKa3aHUE HAa HEOOXOAMMOCTH OCTOPOKHOTO OOpaIIeHHs C MPenapoBaTbLHOM
UTJIOH, a B IPYyTrOM TIpaBuiIa padOTHI C BIAKHBIM MIPENapaToM M T.II.

B nanbHeiineM B X0/ BBIOJHEHUS yUalIUMUCA JIa0OpaTOPHOU pabOThl yUu-
TEJb BBITIOJHSACT HAMPaBISAIONIYI0 (PyHKIHIO, oOecrieynBas IeJIeHAapaBIeHHOCTD
NESATEIbHOCTH YyYalluxcs: HaONo/laeT 3a MPaBWIBHOCTBIO M IOCIIENOBATEIbHO-
CTHIO BBIMIOJHEHUS YYAIIUMUCS JEUCTBHUM, MpU HEOOXOJUMOCTH OKAa3bIBAET I0-
MOIIlb, IPUHUMAET yJacThe B 00CYK/IEHUU PE3yIbTaTOB.

[To oxoH4YaHuM pabOTHI BaXKHO, YTOOBI yYaIlluecss MPUBEIN B MOPSAOK pado-
Yee MEeCTO, MOCKOJBKY 3TOT MOMEHT MMEET BaXKHYIO BOCIHUTATEIBHYIO 3ajady,
CHIOCOOCTBYET Pa3BUTHIO HABBIKOB CAMOKOHTPOJISI M caMoopraHu3anuu. Kaxmbrid
y4Yaluics TpUBOJIUT B MOPSAIOK UHIMBHIyaIbHOE 000OpyAOBaHHE U pabouee Me-
CTO, a ICKYPHBIC KOHTPOJIHUPYIOT BBITOTHECHUE dTUX JACHUCTBUIN YUAIIUMHUCS U TIPHU-
BOJST B TIOPSAJIOK ayTUTOPHIO B IIEJTOM.

4) BaxubiM ycioBueM 3(PGEKTUBHOCTH JaHHOW (POpMbI pabOTHI SBISETCS
HaJM4KMe J1aOOpaTOPHOro 0OOPYIOBaHUSA KaK MHCTPYMEHTApHUS SKCIEPUMEHTAIb-
HOM JIeATENBHOCTH IIKOJBHUKOB. VCIonb30BaHKE CHEHATIBHOTO 000pYI0BaHUS
KaK HAYTO MHOE MPHUAACT ACITCIBPHOCTH YYAIUXCSA XapakTep HAYYHOCTH, CTHMY-
JUPYET aKTUBHOCTb, MO3BOJISIET 33JICHCTBOBATh KHHECTETUYECKYIO COCTABJISIOILYIO
BOCIIPUSATHS, CIIOCOOCTBYET Pa3BUTHUIO MHTEpeca K m3ydaemomy mpenmery. Hc-
MoJIb3yeMOe 000pyA0BaHUE JIOHKHO OTBEYATh TPEOOBaHUSAM 0€30MaCHOCTH U OBITh
JIOCTYITHBIM IS MCTIOJB30BAHMS IIKOJbHUKAMH. Y4Yalluecs TOJDKHBI MOHUMATh
Ha3HAYCHHE Ka)XIO0TO dJEMEHTa O0OpYIOBaHHS W TpaBWJIa €r0 WCIOJIb30BaHUS.
Hcnons3oBanue B paboTe mejarora MoJIHOPYHKIIMOHAIBHOTO MOOUIIBLHOTO J1a00-
pPaTOPHOTO KOMIIJIEKCA OTKPHIBAET HOBBIE BO3MOXKHOCTH B MCIOJIb30BAaHUU TOTCH-
1yana JabopatopHoil GopMbl OpraHU3aIuu 3aHSATUH.

TexHonoruyeckas kapra JadopaTopHoii padoThbl

dopMa 3amucH 3aHATHUS B BUJE TEXHOJOTUYECKON KAPTHI J1a€T BO3MOXKHOCTh
MaKCUMaJbHO JETAIM3UPOBATh €T0 €Ile Ha CTaJAWU MOATOTOBKH, OIICHUTH PaIfo-
HAJIBHOCTh W TOTEHIUATBHYIO0 3(P(GEKTHBHOCTh BBHIOPAHHBIX COJACPIKAHUSA, METO-

JIOB, CPEJICTB U BUJOB y4eOHOM AESATEILHOCTH Ha KaXJOM 3Tare ypoka. B kaue-
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CTBE OCHOBHBIX KOMITOHEHTOB TE€XHOJIOTHYECKON KapThl OOBIYHO BBICTYIAIOT: 3Ta-
bl 3aHATHUS C ONPECIICHHEM BPEMEHH, HEOOXOAMMOTO Ha WX Peau3aIlnio, IelH,
coJiep>kaHre yueOHOTro MaTepuaia, METOAbl U MPUEMbl pabOThI, (POPMBI OpraHu3a-
MU Y4eOHOU ACATEIBPHOCTH M DJEMEHTHI JCATEIHHOCTH YUWUTENIS W yYalluXxcsl.
TexHomornyeckue KapThbl, MpeasiaraeMble pa3HbIMHU CHEIUATUCTAMH, OTIUYAIOTCS
no (opMe U B3ATHIM 3a OCHOBY CTPYKTypUpoBaHus mnapamerpam. CyliecTBYIOT
TaK)K€ TEXHOJIOTHUECKHUE KapPThI TSI YIAIIHXCA.

OO1IEenpUHATOrO U YTBEPKIEHHOTO 00pa3lia TEXHOJOTUYECKONH KapThl ypoKa
HE CYIIECTBYET, MMOATOMY NP €€ COCTABJICHHUH MEAaror B MEPBYIO O4epeab PyKO-
BOJICTBYETCSI TEMHU IMapaMeTpaMH, CTPYKTYpHUPOBAHUE KOTOPBIX ISl HETO SIBIISETCS
HamOoJiee BaXHbIM. OCHOBHAs HJies] KOHCTPYHUPOBAHUSI TEXHOJIOTHMUYECKOU KapThl
3aKJTF0YACTCS B TOM, YTO, CO3/1aBasl €€, Meaaror MBICJICHHO TIPOXOIUT BCE CTYNECHU
NeSATEeIbHOCTH, KOTOpasi B UTOTe MPUBEJET K JOCTIKEHUI0 HAMEUEHHOTO PE3YJib-
TaTa.

Mogens TEXHOJIOTUYECKOW KapThl JIa0OpaTOpHON padOThI BKJIIOYAET TpH OJ10-
Ka:  LeJenojiaraHue, HHCTPYMEHTAJIbHBIA  OJOK M OpraHU3allMOHHO-
NeATEILHOCTHBIN OJIOK.

OCHOBHBIMH DJIEMEHTAMH 0JI0KA IeJenojJaraHus sIBJISIOTCS 1Ied paboThI,
TUTAaHUPYEMBIE Pe3yJbTaThl U JTUYHOCTHO(OPMUPYIOIAs HAMPaBICHHOCTh YPOKa.
dopmynupys 1eiau J1ad0paToOpHOM pabOThI yUUTENb, MPEXKIE BCETO, TOKEH OTBE-
TUTh Ha BOIMPOC, YTO OH JIOJDKEH CJeNiaTh Ha 3TOM 3aHaTuu. [Ipu 3TOM Ha/o Mmom-
HUTb, YTO 1[I YUYCHUKA (SIBHBIC 1I€JIM) U LEIU YUUTeNs (CKpPBIThIC) HE SIBJISIOTCS
TOXXJIECTBEHHBIMH. Hampumep, pu n3ydeHUr KJIETOYHOTO CTPOSHUS PACTCHHM Ha
pUMEPE KOKUIIBI YEITyH JIyKa [eJb YUCHUKA — JI0Ka3aTh, YTO PACTCHHS COCTOST
U3 KJIETOK M YCTAaHOBUTH CTPOCHHE HAOII0JaEMbIX B MUKPOCKOT KJIETOK JIykKa. B TO
e BpPEeMs LENSIMU YUUTETS SIBISIOTCS: (POpMUPOBaHHUE Y YICHUKA TIPEICTaBICHUN
0 KJICTOYHOM CTPOCHHH >KUBBIX OPTaHU3MOB, OTPA0OTKA HABHIKOB PabOTHI C MUK-
POCKOTIOM, Pa3BUTHE YMCHHH aHAJIU3UPOBATh PE3yIbTaThl HAOJIOICHUNA, CPaBHU-
BaTh MH(OPMALIMIO, TOJYYEHHYIO TyTeM HaOtoAeH s, ¢ uHpopmanmen yueOHukKa,

TAOJINI U T.II., IeJaTh 000O0IICHMS.
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[InanupyemMble pe3yabTaThl, B TPAaJULMOHHOM IOHUMAHUU — 3TO 3HAHMS,
YMEHUS U HaBBIKU, KOTOPbIE YUEHHK JOJDKEH MPUOOPECTH B XOJE BBINOJHEHUS pa-
00Thl. B coBpeMEHHOM MOHUMaHUM PE3YyJIbTATOB 00Pa30BATEIBHOIO IpOIECCA Ta-
KOBBIMU OyAYT YHUBEpCaJbHbIE y4yeOHBbIE JACUCTBUS (METANPEAMETHBIE PE3yJIbTa-
Thbl), NMpEAMETHbIE (YCBOEHHUE IOHATUH, Teopuil, (HOpMHUpPOBAHHE CHEIHAIBHBIX
YMEHMM M HaBBIKOB) M JINYHOCTHBIE pE3yJIbTaThl. YUEOHBIH MpenMeT OUOJIorus
o0aiaeT MUPOKUMH BO3MOXHOCTAMU (POPMUPOBAHMS TUYHOCTH YYaIErocs, Mo-
CKOJIbBKY OOraT JUYHOCTHO(OPMHUPYIOIIMMHU YCTAaHOBKaMH, TAKUMH KaK: KU3Hb —
LEHHOCTbh; YEJIOBEK - CYOBEKT KU3HH, & HE MOTPEOUTENb; 3J0POBbE — HACTOSIIIEE
O0raTcTBO; HE MPUPOJIa CYIIECTBYET BO UMSI MEHS, a 1 — BO UMl IPUPOJIBI U JIP.

NHcTpyMeHTANBHBI 0JIOK OINUCHIBACT Y4EOHO-METOAMYECKUM KOMILIEKC,
UCIIOJIb3yEMbII Ha 3aHATUHU. B cocTaB KoMIuIekca BXOJAT:

- UICTOYHUKU UH(pOopManyu (yueOHUKU, COOPHUKH 3aJJaHU, BUI€03aIUCH, UH-
TEPHET-PECYPCHI, JONOJHATEIbHAS JUTEPATYPA U T.I1.);

- o0opynoBaHue (IpUOOPBI, KOMIIBIOTEPHI, Pa3JaTOUYHbIA Marepuail B BHJE
repbapueB, KOJJIEKLIUH, BIaKHBIX IPENapaToB);

- ITUJAKTUYECKOE COMPOBOXKACHHUE (JIOTMYECKHE CXEMbl, MOHATUMHBINA amnma-
pat, TaOJIMIIbl, PUCYHKH, POOJIEMHBIE BOTIPOCHI);

- MaTepuaibl JIJIs MO3HABATEIbHON JIEATENbHOCTH yUYeHUKa (YPOBHEBbBIE 3a/a-
HUS, UHCTPYKTUBHbBIE KAPTOUYKH, TEXHOJOTUYECKHE KapThl JJAOOPATOPHOM pabOThI
JUISl YYEHUKA, 3a/1aHHSL U1l CAMOIIPOBEPKH).

Opranu3anMoHHO-/1eATeJIbHOCTHBIN 0JIOK BKIIOYAET IUIaH paboThl U aAua-
THOCTUKY pe3yibTaToB. [lmaH paboTbl MOXKET ObITh MPOCTBHIM HIIA Pa3BEPHYTHIM.
[TpocToii miian pabOThI BKIIIOYAET B c€0s1 TOJIBKO 3JIEMEHTHI JESTEIbHOCTH yyallie-
rocs (T.e. IOCJIeA0BATeIbHOCTD BBITIOJHEHHS UM 33JlaHWi) 1 UMEHHO OH Ipejyiara-
eTCsl YUEHUKY B KaU€CTBE MHCTPYKTHUBHOM KapTOUKHU WJIM MOKET OBbITh 3aIMCaH Ha
nocke. PazBepHyTHIN IJIaH BKIIIOYAET TAKXKE 3JIEMEHTHI JEATEIbHOCTH YUUTENS U
PUMEPHbIE BPEMEHHBIE OTPE3KU, B TEUEHHE KOTOPHIX YUEHHUK BBIMOJIHSAET TO WM

UHOE yueOHoe AeicTBUE.
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O4eBUHO, YTO PE3yIbTAThl BHITIOJHEHUS YYEHUKOM TOW WM WHON PabOTHI
JOJDKHBI MTOJIYYUTh OLEHKY, B IIEPBYIO0 OYEPE/b, BEHIPAXKEHHYIO B BUJIE BBICTABIICH-
HOU eMy OoTMeTKHU. [103TOMY M y4HTelb, U YYEHUK JOJHKHBI YETKO MPEACTaBIATh
KpUTEpUHn €€ BBICTaBICHUS. TaKkOBBIMU MOTYT OBITh: CTEIICHb OBJIAJICHUS HABBIKA-
MU 00pallieHus ¢ 1a00paTOPHBIM 000PY/I0BAHUEM, YMEHUE OOBSICHAThH PE3YJIbTATHI
HAOJIOCHUHN C TO3UIUMK M3y4aeMOro ydeOHOTro Marepuaia, KadyecTBO Ipe/ICTaB-
JIeHHs pe3ylbTaToB paboThl, CTEMEeHb 00OOIIEHHOCTH BhIBOJa. Kpome Toro, Bax-
HBIM HUTOTOM pPaOOTHI SBJISETCS YCBOCHUE OIPEACIICHHBIX IMOHSATUMN, BBISBICHHUE
IMPUYUHHO-CJIEICTBEHHBIX CBSI3€l, CPABHEHUE PA3JIMYHBIX OMOJIOTMYECKUX OOBEK-
TOB WM TporieccoB. [loaToMy 1enecoodpa3Ho BKIIOYATH B padOTy TaKOU 3JIEMEHT
JIMarHOCTUKH, KaK KOHTPOJIbHbIE BONPOCHI. [[paBUIBHOCTH OTBETOB Ha JJAHHBIE BO-

IMPOCHI TAKIKC 6yI[CT KpUTCPUCM BBICTABJICHHA OTMCTKHU.

IIpo0JieMbl, BO3BHUKAKLINME MPH BHINOJHEHUH JIA00pATOPHBIX padorT,
U BO3MO:KHbIE ITyTH UX pellleHUus

TpaauiMOHHO OJTHOM M3 TJIABHBIX MPOOJIEM, CBSI3aHHBIX C OpraHHU3alued U
MIPOBEICHUEM JabOpaTOPHBIX padoT, cunTaeTcs aeuuut yueoHoro spemenu. On-
Ha W3 IPUYUH BO3ZHUKHOBEHUS 3TOTO JePUINTA, HA30BEM €€ «BHEIIHEW», - COKpa-
IICHHE YacOB Ha U3yUYEHHUE IpeaMeTa MPU COXPAHEHUU 00beMa y4eOHOro Matepu-
aina.

HaubGonee octpo sta mpobiemMa ONIyIIaeTcsl MNPy W3YyYEeHUU OUOJIOTHH B 7 U
10 (HenmpoduIbHOM) KJlaccax, MOCKOJIbKY B OOJIBIIMHCTBE CIy4aeB Ha U3YUYCHHE
IpeaIMEeTa B 3TUX KJIaccaxX OTBOAMTCS BCErO OJMH Yac B HEJEINIO.

Hckmrouenne u3 MKOJIbHOM mporpaMmmbl Kypca «lIpuponoBenenune» u nepe-
XOJl K HayaJly u3y4yeHus: OMOJIOTHH B 5 Kilacce, yIyUlIIA CUTYalUI0 C U3yYEHUEM
TOM 4acTu MpeAMeTa, KOTOpas MOCBsIIEeHa PAaCTEHUSIM, OJIHAKO C YYETOM OO0JIbIIO-
ro KOJMUYECTBa MpeaaraéMbliX K MPOBEACHUIO JIA0OPATOPHBIX pabOT MO-MPEKHEMY
OLLYIIIA€TCSl HEXBAaTKa BpeMeHU. MeHee ocTpo 3Ta mpobsiemMa CTOUT IPU M3YUYEHU U

Kypca «YenoBek». 3HaUMTENbHAS 4acTh PabOT JTAHHOTO Kypca Mperosiaraer ca-
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MOHAOII0eHHE, HE TpeOyeT AOIMOJHUTEIBHOTO 000PYAOBaHUS U TIO3TOMY MOXKET
OBITH BBIIIOJIHEHA JIOMA.

Hpyrasi, «BHYTpEHHSsD», MPUUMHA HEXBATKW BPEMEHU HA BBINOJIHEHUU J1a00-
paTopHBIX pabOT KpOeTcs B TOM, KaK ATH pPabOThl BHIMOJIHSIOTCS YYaIlUMHUCA.
BOJABIIMHCTBO ydalIUXCsi HE YCIEBAIOT MOJHOCTHIO BBIMOJHUTH pabOTy 3a OTBE-
JIEHHOE BpeMs. [ J1aBHOI MPUYMHON 3TOTO SIBJSIETCS OTCYTCTBUE HABBIKOB CaMOOP-
TaHU3AIMH: YYalIUecs CIUIIKOM J0JIr0 MPUCTYNaloT K paboTe, He MPeCTaBIIAIOT,
CKOJIbKO BPEMEHU HY>KHO 3aTPaTUTh Ha BBITIOJIHEHHE TOTO WU UHOTO JICUCTBHUS.
He nipencrabiisist cebe oOmuii miaH paOoThl U €€ 00bEM, pedaTa 4acTo 3aCHKUBa-
I0TCS HaJ 3aJaHUSIMH, TPEOYIOIMIMMH MHHYTHBIX 3aTpaT W, Kak CIEACTBUE, HE
YCIIEBAIOT BBIIOJIHUTE PabOTy MOJHOCTHIO.

Baxxuyro pojp urpaeT IMOLMOHAIbHAS COCTABIISIONIAs], 0COOCHHO Ha Hadalb-
HBIX 3Tamax M3y4deHus: ouosioruu. Vcmnonap3zoBaHue MUKpOCKOIa, paboTa ¢ HaTy-
paIbHBIMU OOBEKTAMH U T.I. IPOU3BOJAT CUIILHOE BIIEUATIICHUE, TOITOMY MHOTHE
yuanfecsi COCpeI0TauuBalOTCA Ha paCCMaTPUBAaHUH OOBEKTOB, IPUYEM KaK CBOUX,
TaK U y coceia, 3a0bIBast PO HE0OXO0IUMOCTb O(POPMUTH PE3yIbTAThl HAOTIOACHUN
U c(hOpMYIUPOBATH BHIBOJIbI, U BCIIOMUHAIOT 00 3TOM CO 3BOHKOM.

OmuauM W3 IMyTel pemeHus 0003HAYECHHOHN MPOOJIEMBI MOXKET OBITh ONTHMHU-
3anus nporecca opopmiieHus: padbothl. C 3TON LIENBI0 B TEUEHUE HECKOIbKUX JIET
nyOJuKYyI0 M1aHbl J1abopaTopHBIX paboT Ha cBoel crpanulle B BK. ®aiinbl myo-
JUKYIO B IBYX (hopmaTax, T.K. MHOTHE peOsTa 3aX0/IAT Ha CTPAHUILY C TeJIe(OHOB.
Ydammecss IMEIOT BO3MOXHOCTh MPOCMOTPETh MM CKA4aTh IUTAH MPEICTOSIIEH
pabotsl. U3yunB ero noma, y4yamuecs MOTYT 3apaHee 0)OpMUTh B TETPAJH «IIaf-
Ky» pabOThI U CIJITAHUPOBATH CBOM JICHCTBUS, UMES Tepe]] TJIa3aMu BECh MEePEUYCHb
3aJjaHui, HEOOXOAMMBIX JIJIsl BHIMOHEHUS B Xojae paboTsl. [locie Ttakoit mpenBa-
PUTENbHON TOJATOTOBKM YYEHHUK BBIMOJHIET paboTy OBICTpee M MOXKET OOJbIIe
BHUMAaHHUS YJIEIUTh HETOCPEJCTBEHHO O0BEKTY HAOIIOICHHUS.

DNeMeHT ympaBieHHs «3aKpemuTh» IMO3BOJSET OJHUM HaXKaTHEM BBIBECTH
HYKHBIU (Dailyl Ha BEpXHIOIO CTPOKY pasnena HoBocTu, 6marogaps yemy ydammecs

0e3 Tpy/a HaXOJSAT €ro Ha CTPaHUIIE.
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Cepreun Uuknos

7 knacc. JIP "BHeluHee CTpOeHWe HaceKoMbIX"

NP5 Xyk.doc

NP5 Xyk.docx 3akpenuTb

BbIKNHOYUTE KOMMEHTEPUU

(4]

)\ Ceprei Uuknos

7 kn. ina Tex y Koro He oTkpbiBaeTcA JIP no peyHomy paky. Pann B opyrom popmare

NP4 Pak.doc

Puc.1 ®parment crpanuisl B BK ¢ omy6inkoBaHHEIMEI
mabopaToOpHBEIMU paboTaMu s 7 Kilacca

3HAUYUTENBHYIO0 YacCTh BPEMEHH NpU O0(GOpMIIEHHH pabOThl 3aHUMAET BBINOJI-
HEHHUE PUCYHKOB U nojnuceil K HuM. C 0HON CTOPOHBI, YMEHUE MIPABUIIBHO HU300-
pa3uTh OOBEKT MJIM €r0 YacTU — BaXKHBIM MPEAMETHBIM HABBIK, C IPYrol — ecTh
y4daluecs, KOTOpble HE MOTYT PUCOBATh, HO IPU 3TOM XOPOILIO MOHUMAKOT IpEN-
MET U YCIELIHBI B €r0 u3ydeHuu. [1oaToMy npemiararo roroBsle pUCYHKH U3ydae-
MBbIX 00BEKTOB, KOTOPbIE MOKHO pacrieyaTaTh U BKIEUTh B TETPa/lb, & IpU 0hOpM-
JeHUH paboThl clenaTh MOANMCH. TakoW MOAXOM TAaKXKe MO3BOJSET SKOHOMUTH

BpEMS.
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JlabopaTopHaz padoTa
Hsydenne BHEIIHEro CTPOEHHSI HACEKOMBIX
Ha MpHMepe MaHCROIo0 KyKa

Ot1o0 H306PHJKCHPI€ MOXKHO pacIi€4aTaTh ¥ HCIOJIb30BATH

Heﬂb- H3Y4YHTh OCOOCHHOCTH BHEIIHETO CTPOCHHUA MaH- 1A OCbOPM.‘ICHHX pa601'bl

CKOTO JKyKa, BBLABHTB XapaKTePHBIE 0COOCHHOCTH KIacca Hace-
KOMBIX.
OGopynoBanne: MaifCKH JKyK, TymIa.

Xoxa padorbr: [

1. PaccMOTpHTE BHEIIHEE CTPOCHHE KyKa. UeM cHapy-
KM TIOKPBITO TEI0 HACEKOMBIX?

2. Ha Kakue OTAeIBI pasaeIcHO TET0 HaCEKOMBIX?

3. Haiigute opraHsl 9yBCTB: I71a3a H ycHKH. CKOIBKO
TIap yCHKOB HMEIOT HacekoMble? Kakoe cTpoeHHE HMEIOT I1a-
3a HacekoMbIX? Kak HaspIBaroTCA TakHe r1asa?

4. PaccMoTpHTE KOHEUHOCTH KyKa. CKOIBKO map HOT
nMerT HacekoMele? K kakoMy OTAeTy TeTa OHH NMPUKPEILTA-
oTeA?

5. Hatiaute kppr1bA. CKOIBKO Map KPBLIBEB HMECTCA Y
sxyka? K kakoMy OTAeIy Tella OHM IPHKPEIILAIOTCA?

6. UeM OT-IHYAIOTCA IEPEIHHUE H 33 THHUE KPBLIbA JKyKa?
Kakue U3 HEX KyK HCHOIB3YET A1A moiaera?

6. O0o3Ha4YBTE Ha PHCYHKE CICAYIOUIME YaCTH Tela
MalfCKOro KyKa: YCHKH, I71asa, IEpeIHHE, CPETHHE U 3aTHHE
HOTH, TIEPETHUE H 3aTHHE KPBLTBA.

7. Cnenalite BBIBOX:

1) Kakue npusHaxy Tuna UIeHHCTOHOTHE IIPOABIIAIOTCA
BO BHEIIHEM CTPOCHHH MaHCKOro Kyka?

2) Kakue npusHaky ki1acca HacexoMble IpoABIAIOTCA
BO BHEIIHEM CTPOCHHH MaHCKOTIo KykKa?

Puc.2 ITnan nabopamopnou pabomet ¢ pucynkom 0Jis pacnedamvléaHus

Hpyroi, emé 6ojiee SJKOHOMUYHBIN 110 BPEMEHH, BapUaHT — IOTOBBIA OJaHK
7a00paTOpHBI pabOThl, B KOTOPOM Y4YallHecs TOJBbKO (PUKCHUPYIOT PEe3yibTaThl
HaO0JI0IeHUI 1 (GOPMYITUPYIOT BBIBOJBL. DTOT BapHaHT NPETyCMOTPEH AJis pador,
3aMETHO OIPaHWYEHHBIX [0 BPEMEHU WJIM IMpPEAroaratonmx 001b1oil 00bEM ca-

MOCTOSTEJILHBIX HAOJIIOJCHUMN.
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JlaGopaTopHaz padoTa
H3y4yeHne BHEIIHEro CTPOEHHS PeYHOTO paKa

Ieas: HIYIHTE OCOOSHHOCTH BHENIHETO CTPOSHHA ped-
HOTO paka, J0Ka3aTh, 9TO PAK HBIAETCA MPeACTABHTENeM THIA
YUTeHHCTOHOTHe, K1acca PakooOpasHele.

Odopyaoeanme: HOPOEAZ MOJAEIEL PEIHOIO PaKa, H300-
PaKeHHA PEYHOTO paKa.

Xoa padoTsi:

1. PaccMOTpHTe BHEIIHee CTPOEHHE PEYHOTO paka.
HafizaTe OTAensl Tena: TOJIOBOIPYAb H Opromko. O603HagsTe
HX Ha DHCYHKE.

2. Yem CHApY:KH IOKPHITO TEIO BCEX WICHHCTOHOTHX (B
TOM YHCIIE PAKOOOpa3HEIX)?
YeM OTIHYAKOTCA MOKPOBEI PAKa OT MOKPOBOB APYIHX “WICHH-
cTOHOrHX?
Kaxoe BemecTEO MPHAAET 0COOVIO MPOYHOCTH MAHIHPIO paka?

Kakoe 3HaveHHe HMeeT MAaHIHPE B JKH3HH paxa?

3. HaHguTe OpraHel YyBCTE paka: I71a3a, OpraHel 0cA3a-
HEA (QHHHBIE VCHKH) H OPTaHsl 000HAHHA (KOPOTKHE VCHKH).
Obo03Ha9bTe HX Ha pHCYHKe. CKOJBKO Map YCHKOE HMEIO pa-
Ko0oOpaszHule?

4. HatigaTe xiemsd. Kakyio QYHKIHIO OHH BBIIONHAOT?

PaccMoTpHTe X0aHTBHEIE HOTH. CKOIBKO HX map?
K kakoMy 0TAeny Tesla NPHKPEIUIAIOTCA JaHHEIE KOHEIHOCTH?
O003HaYbTe YKa3aHHEIE KO-

HEYHOCTH Ha PHCVHKE.

5. Caoena#iTe BRIBOA:
1) Kaxse mpH2HaKH THNA YIeHHCTOHOTHE NPOABIAIOTCA
BO BHEIIHEM CTPOEHHH PedHOro paka?

2) Kaxse npH3HaKH K1acca PakooOpasHsle OpOABIAIOTCA
BO BHEIIHEM CTPOEHHH PETHOro paxa?

=N
[

Puc.3 Tomoswiii bnank nabopamoproii pabomul 0 pACHEYamvléanusl

Takum 06paszom, mpearaeMbie BBIIIE BApUAHTHI ONTHMH3AIMH OpraHU3aIlu-
OHHOM YacTu J1abopaTopHOM pabOThI MO3BOJISIOT COKOHOMHUTH BpEMsI Ha BBITIOJIHE-
HUE HETIOCPECTBEHHO MPAKTHIECKON €€ YacTH.

Emé ogna mpobiiema, ¢ KOTOPON CTaJIKUBAETCSl OOJBIIMHCTBO Y4YUTENEH, -
HEXBaTKa 000pyI0BaHUS U/WIIK Pa3aTOYHOTO MaTepuana. M3 odbopyaoBaHus vaiie
BCET0 HE XBaTaeT MUKPOCKOIIOB - TUOO UX MPOCTO HET, JIMOO OHU B HEPAOOUEM CO-
CTOSIHUU. B 4acTHOCTH OY€Hb YacTO MPOCTAMBAIOT MUKPOCKOIBI C UCKYCCTBEHHOMN
MOJICBETKOM, KOTOPBIE TPEOYIOT PETyJIIpHOI 3aMEHbI SJIEMEHTOB MMUTAHUS, & B HE-
KOTOPBIX CIy4asix W 3aMEHbl UCTOYHUKA cBeTa. [loaToMy B cBoeil paboTe MCIOJb-
3yI0 TOJIBKO KJIaCCHUECKHE MHMKPOCKONBI ¢ 3epkanoM. HeoOxomumbie 11si mpuro-
TOBJICHHS MHUKPOTPENaparoB IMOKPOBHBIE CTEKJIa MPHOOpeTal0 B HMHTEPHET-

Mara3uHe.
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Puc.4 Jlabopamopnas paboma «IInazmonus u 0eniasmonu3s 8 Kiemrax KO#CUuybl 4Yeutyu iykay.
Obopyoosanue

[Tpobnema HeoOxoqUMOrO Ui 1a00PaTOPHBIX pabOT pPa3laTOYHOrO MaTepua-
Ja TaKKe CTOUT O4eHb ocTpo. Hampumep, B Kypce OOTaHMKH HCIONb3YIOTCS pas-
HOOOpa3ubie Tepbapuu. OMHAKO OOIBITMHCTBO UMEIOITNXCS B PACTIOPSKCHUH YIH-
TeJsl HA0OPOB repOdapueB CKOMILIEKTOBAHBI MPOU3BOJUTEISIMU HE TaK, KaK ObLIO
Obl ynoOHO anst pa®oTsl. HyxHble 11 TOM MM MHOM paboThl BUABI 4acTO MpE]-
CTaBJICHBI B TepOapusIX B €AUHCTBEHHOM JK3EMIUISIPE UM B KOJIMYECTBE, HEAOCTA-
TOYHOM JIs1 paboThl Beero kiacca. [Ipuxonurcst BeIOMpaTh repOapHble SK3eMILIs-
PBI U3 pa3HbIX HAOOPOB, YTO YBEIMUYMBAET BPEMsI Ha MOATOTOBKY, CO3/Ia€T JIOMOJI-
HUTEJIbHBIA OECTOPSIOK.

B psne cinyuaeB repOapHble 3K3eMIUISPbl HE MMEIOT BaXKHBIX JJII paOOTHI
anemeHTOB. Hanpumep, Baiisi nanopoTHUKa 0e3 copycoB, sIBIsieTCs MeHee UHOp-
MaTHUBHBIM 00BEKTOM, UeM Baiisg ¢ copycamu. Kpome Toro B repbapun MOXXET OBITh
TOJIBKO Bailsi 6€3 KOpHEBHUIIA U KOPHEBOM CUCTEMBI, a 3HAUUT y4alluiicsa He MOoJTy-
YUT BO3MOXHOCTH U3YyUUTh OOBEKT LIETUKOM.

OnHMM M3 peleHUH TaHHOHM MPOOIEeMBI SIBISIOTCS 3aJaHus AJIs yJalluxcs Ha
JETO, KOTOpBIE BKIIIOYAIOT M3TOTOBJIEHUE TEMAaTHYECKUX repOapueB (IIPOCThbIE U
CJIOXKHBIE JIMCTbhs, BUJIbI JKUJIKOBAHUS, TUIIBI KOPHEBBIX cucTeM U Ap.). Haubonee

Ka4CCTBCHHBIC M3 HUX W IPABUIIBHBIC 110 COJACPIKAHUIO MOI'YT OBITh CKOMILIEKTO-
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BaHbl B HA0OPHI U MCIOJIb30BaHbI JIJIs JJabopaTopHbIX padoT. Hexotopsie HabOpbI
pa3IaTOYHOTO MaTepHaja W3TOTaBIMBAIO CAMOCTOATENFHO. Marepuan ams repOa-

pueB coOupaeM BO BpeMs JICTHEH MPAKTUKHU U DKCIICTUIIHH.

Puc.5 Komnnexm cepbapues «bypvie 6ooopociuy

Puc.6 I'evbapuu k meme [Tanovomnuxkoobpasusle: pacmenue ueaukom u aucm ¢
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JI0BOIbHO GoJIbIIast 4acTh Ja00PATOPHBIX paOOT BHIOIHSAETCS C UCHIOIB30BA-
HHUEM MHUKPOCKOIIOM: CTPOCHHE KJIETOK pacTeHWM, HAOII0IeHNEe 32 TTPOCTEUIITUMU,
M3y4YeHHUE TKAaHEH YeoBeKa U LeJIbIi psii paboT mo Kypcy oouieit 6uonoruu. B xo-
Jie BBITIOJIHGHUS JTaHHBIX pa0O0T, 0COOCHHO Ha HAaYaIbHBIX dTamax (opMUpOBaHUS
MPAKTUYECKUX HABBIKOB, BO3HHMKAET €IIE€ OJHA MpoOiieMa, 3HAKOMas YUUTEIISIM.
VYyanuecs: 3aTpyJHSIOTCS COOTHECTH M300PAKEHUS KIIETOK Ha TaOJIUIE WU pU-
CYHKEe y4eOHHMKa C TeM, YTO OHHM BHJSAT B TOJIE 3peHUS MUKpockoma. [Ipobrema
ycyryonsiercs emeé U OTCyTCTBHEM C(OPMHUPOBAHHBIX HABBIKOB pabOThI ¢ MUKPO-
CKOIIOM (HacTpoiKa cBeTa, pe3kocTr). B pesynbrare mpakTuuecku 000l 00BEKT,
MIOTIABIIINI B TIOJIE 3pEHUS IIKOJIbHHWKA (HAampuMep, My3bIph BO3ayXa, Kpal mo-
KPOBHOTO CTEKJIa WJIM MPOCTO TPsi3h HA OKYJSIpE WM OOBEKTHUBE), CTAHOBUTCS B
€ro MOHUMaHHUM JTUOO0 KIIETKOU, Tu00 €€ 4acThlo, K MpUMEPY, SAPOM. ITa mpoodIie-
Ma HE HMCY€3aeT M B CTaplIUX KjaccaX, KOrja MHOTHE YyYalluecs MPaBUIBHO
HACTPaMBaIOT M300paKeHUE U BCE XOPOIIO BUIST, HO HE BCErJa MOHUMAIOT, UTO
OHM BUIAT. Bce yka3zaHHbIe OMIMOKU TPEOYIOT 00s3aTeIbHOM KOPPEKTUPOBKH, OJ1-
HAKO IMOJOUTHU K KaXJIOMY YUCHHUKY, YIUTHIBasi OTPAHUYEHHOCTD 110 BPEMEHH, yUH-
TE€JIb YCIIEBAET HE BCEr/a.

OTIMYHBIM pEIICHUEM JaHHOW MPOOJIEMBbI SBISETCS UCIOIb30BaHUE UPPO-
BbIX Kamep-okysipoB (i USB-kamep), MO3BOJISIFOINNX BBIBOJAUTH U300paKCHHE
UCCJIETYyEMOT0 MUKPOOOBEKTa UM MPOLECCa HA SKPaH B PEKHUME PEaIbHOrO Bpe-
MeHU. B Hactosmmii MOMEHT MCIOJIb30BaHUE MOJAOOHON TEXHUKHU CUUTACTCS OJI-

HHM U3 IIECPCIICKTUBHBIX HaHpaBJ'IeHI/Iﬁ Pa3sBUTHUA MUKPOCKOIINH.
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Puc.7 Hcnonvzosanue USB-kamepol

CymecTBytoT paznuusble Moaudukanuu USB-kamep, KOTOpble OTINYAOTCS
paspelieHreM, IeHOW, AU3aWHOM M BO3MOXHOCTSMHU MPHUCOCAUHEHHUS K Pa3HBIM
MOJIEISIM MUKPOCKOIOB. B KauecTBe cOnpoBOKAEHUS K HUM IPUJIaraeTcs paziny-
HBI TTPOrPaMMHBIA MPOIYKT, TAKXKE OTIMUYAIONIUICS UHTepEeiicoM, HEKOTOPHIMHU
BO3MOXKHOCTSIMH, HATMYUEM WM OTCYTCTBUEM PYCU(DHUITUPOBAHHBIX BEPCUI.

Kamepa-okynsip mpakTtuyecku He TpeOyeT BpPEeMEHM JJisi MOJATOTOBKH K HC-
noJsib30BaHnt0. OHa JIETKO BCTABISIETCS B TyOYC MUKPOCKOIA U OBICTPO, KaK 00bIY-
Has (IdIIKa, TOJKI0YaeTCs K Komnbelotepy uepe3 USB Bxoa.

Hcnonp3oBanne USB-kamepsl B COYETaHUN C MPOEKTOPOM TO3BOJISIET JEMOH-
CTPUPOBATH M3YUYAEMbIil C MOMOIIBIO MUKPOCKOIIa OOBEKT BCeEMY Kitaccy. B cBsi3u ¢
TUM y YUUTENs MOSBISETCS BO3MOXHOCTh COIPOBOXKIEHUS CBOETO OOBSCHEHUS
JIEMOHCTpAILUEe TaKuX OOBEKTOB, KOTOpPhIE UMEIOTCSI KaOWHETe OMOJIOTHUU B €11H-
HUYHBIX IK3EMIUIIpaxX WIN IJIs U3yYEHUs] KOTOPBIX HE OTBOAMTCS BpeMs Ha J1abo-
paTOpHbIE 3aHATHUS.

ITonp3ysick KaMepON-OKYIISIPOM, YUUTENb MOXET IMPOAEMOHCTPUPOBATh BCEM
y4YaliuMcsi OJHOBPEMEHHO M300pakeHre, KOTOPOe OHM JIOJKHBI YBUAETh. Kpome
TOT0, OH MOXET IPOJAEMOHCTPUPOBATh TUIIMYHBIE OIIMOKU U OOBSICHUTH, KaK MX

n30€XKaTh.
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1) Bpamast BUHT HACTPOMKHM PE3KOCTH, YUUTENb MOKET MIPOJIEMOHCTPUPOBATS,
YTO 3HAYUT «HACTPOHUTH YETKOE M300pakeHue». MeHsst OOBEKTUBBI, T.€. IEPEBOIS
Ha OoJibllIee WJIM MEHbILIEE YBEIUUYECHHUE, YUUTENb MOKET MOKa3aTh, KAK CYXaeTCs
WIN PaCUINPSETCS TOJI€ 3PSHHS], 1 HAyUYUTh COXpPaHATh OOBEKT B TMOJIC 3PEHUS MPU
CMEHE 00BEKTHBA.

2) Ilepememas MuKpompenapar Ha MPEAMETHOM CTOJIMKE, YUUTENIb MOXKET
M0Ka3aTh, KaK MOJHOCTHIO UCCIEI0BATh OOBEKT W HAMTH HAMITy4lIUi JJIs1 HaOJro-
JICHUS Y4aCTOK.

3) Yuurenp MOXKET AETAIbHO MPOAHAIM3UPOBATH HAOJIOAAEMBII B MHUKpPO-
CKOIl OOBEKT WJTM POUCXOIAIIMI TTpoLecc.

4) Yuutenb MOXET NOKa3aTh U 0OBSICHUTh HauboJIee YacTble MPOOIEMBbI, CBSI-
3aHHBIE C MPUTOTOBJIECHUEM MHUKPOIIPENApATOB: MOSBICHUE MY3bIPHKOB BO3/1yXa,
3axJieCThIBaHUE TKaHU U 00pa30BaHUE IBOIHOIO €0 U T.II.

Hcnonp3oBaHne ONMCaHHOM LU(POBOM TEXHOJOTMM TIO3BOJSET y4aIlUMCS
UATH B HOTY CO BPEMEHEM, NPUOOpPETas HABBIKA HCCIIEA0BATEIbCKON AESITENbHO-
CTH C UCHOJb30BAaHUEM COBPEMEHHBIX JOCTUXEHHUI TEXHUKH, CIIOCOOCTBYET I10-

HUMAaHHIO POJIM Pa3BUTUA METOAOB UCCIICJOBAHUS B ITPOABUIKCHHUN caMoi HayKH.

Ponp kamepsI-OKyJisipa MOKET BBITIOJNHATh U OOBIYHBIN CMapT(HOH ¢ XOpoIen
kamepoil. [IpakTuka mokasana, 4To ydamniuaecsi ObICTPO OCBaMBAIOT TEXHUKY ChEM-
KM C TIOMOIIBI0 TeledoHa yepe3 OKyJIIp MUKPOCKONA, MPU ITOM YacTO MOJIy4arOT
M300paKEHUsI OYEHb XOPOIIEro KauecTBa, KOTOPhIE BMOJHE MOTYT OBITh MCHOJIb-
30BaHbI JUIs aHAJIU3a 00BEKTa WU JIJIsl IEMOHCTPAIIMU IOCTOMHCTB U HEIOCTaTKOB
MPUTOTOBJIICHHOTO MUKporpemnapara. [lonydeHHble CHUMKHU y4dalllhecs: OTIpaBsi-

0T YYHUTCIIIO, ITIOCJIC YE€TO I/I306pa)KCHI/IC BBIBOJAUWTCA HA OKpPaH U aHAJIIU3UPYCTCH.

27



Anga 12 oKTAOPA
MocmoTpeTs BCe n3oOpaXeHns

Puc.8 Uzobpasicenus nepsrnot mxauu, nonyueHuvie yueHuyell
8 knacca ¢ nomowwio cmapmapona u omnpaesienuvie 8 BK

Puc.9 Bvioenenue kuciopooa 6 pesyibmame oeticmsaus gep-
MeHma Kamanaszvl Ha nepekucs 600opooa. llpoyecc cnam Ha
suoeo yuenuxom 10 xnacca ¢ nomowwbto cmapmepona
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Tako# moaxos BBI3BIBACT Y YUAIIUXCsl OOJBINION WHTEPEC, CTUMYIUPYET aK-
TUBHOCTb, CTPEMJICHHE MOJIYYUTh KaK MOKHO 00Jiee KaYeCTBEHHOE M300paKeHue,
MO3BOJISIET MPOAHAIM3UPOBATh M TMOHATH IMOJYYEHHOE H300pakeHHe, CPaBHUTH

CBOM MUKpOIIpenapar ¢ aHaJOTHYHBIMH IpernapaTaMi IpyTux pedsT, yBUIACTh 00-

MU IMMPU3HAKU, OCOOCHHOCTH.
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PE3YJIIBTATUBHOCTb

Jlnst onpenienieHust ypOBHS MMO3HABATEIbHONW aKTUBHOCTHU HCIIOJIb30BaJIach Me-
TOAMKA, OCHOBaHHas Ha paodorax E.B. Koporaesoi, A.K.MapkoBoii u
[""N.I1lyknHOM, BBIACISAIOMINX BHEIIHUE W BHYTPECHHHUE ITOKAa3aTesin €€ MpOosiBIIec-
HUSL.

K BHEWIHUM ITOKa3aTeNIsIM OTHOCSTCS: aKTUBHOCTb, AUAJIOT C YUUTEIIEM, A~
JIOT C YYEHUKAaMH, BBIIIOJHEHHE IOMAIIHETO 3aJaHMsl, YTCHHUE JOIOJIHUTEIBHON
JUTEepaTyphl, BHEKJIAcCHas paboTa, pabOTOCIIOCOOHOCTh, CAMOCTOSITENILHBIEC 3aja-
HUS, yCIIEBAEMOCTbh, OXKUAAHUE KOHIIA YPOKa, - Bcero 10 mokasaresen.

K BHyTpeHHUM MOKa3aTeIsiM OTHOCSTCS: 3MOLIMOHAJIBHOE COCTOSTHUE (peak-
1[1s1), OTKPBITOCTh, YyBCTBO YBEPEHHOCTH, OBICTPOTA BXOXKACHUS B YUEOHYIO CUTY-
a0, MOTUBALMS, BHUMAHUE, - BCETO 5 NOKa3aTeleH.

Bceero 15 nokazarenei no 12 6amios.

[TonpoOHoe ompeneneHre MOHATUN BHEIIHMX W BHYTPEHHUX MOKa3aTelleH,
BIMSIOIINX HA W3MEHEHUE YPOBHS II03HABATEJIIBHOW AKTUBHOCTH YYalIUXCs, a
TaK)K€ JIUCT HAOMIOJEHUs JUIsl (PUKCUPOBAHUSL PE3YJIbTATOB HAOMIOAEHUN MPHUBO-
nsarcs B [punoxenusix 1 u 2.

Jlns onpeneneHusl MO3HABATENIbHOM AaKTUBHOCTH MO KaXKIOMY Yydallemycs
KaXIbI IMOKa3aTeab OLICHWBAJCS MO 12-0anmpHON IIKalie, 3aTeM 3HA4Y€HHs BCEX
NoKasaresied CyMMHpOBaiIuCh. [lonydeHHas cyMMa MO3BOJISET ONPEAENINTh, Ha Ka-
KOM YpOBHE [M03HABATEJIbHOW aKTUBHOCTH HAXOAMUTCS ydaluuiics (cM. Tabnuiy 1).

Tabnuna 1. YpoBHM MO3HABaTEIbHON aKTUBHOCTH

YpoBeHb Cymma 0asuioB 10 BCeM MOKa3aTesim
Huzkuii 0-45
YacTUYHO aKTUBHBIN 46-59
OTHOCHUTEIBLHO aKTUBHBIN 60-90
PerienumoHHO-aKTUBHBIN 91-104
HcrionHuTEeIbHO-aKTUBHBIN 105-135
PedrexkcnoHHO-aKTUBHBIIM 136-149
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TBopueckuii 150-180

[TonpoOHas XxapakTepucTUKa YpPOBHEH MO3HABAaTEIbHOM aKTUBHOCTH MPUBO-
nutcs B [Ipunoxenun 3.

Nzydenue ponu pabopatopHoil popmbl pabOThl B pa3BUTHU MMO3HABATEIHHON
aKTUBHOCTHU MPOBOJIMJIOCH Ha Mapajuieiax 6-7 KJ1accoB, MOCKOJIBbKY Kypc OMOJIOTHH
Ha TOM JTare OOy4YeHHUsS BKIIOYAET JOCTATOYHO OOJBINOE KOJIUYECTBO PadOT IO
pa3HooOpa3HbIM TeMaM. B kakoM U3 KJIacCcoB 3TUX Mapaieneit (Bcero 5 kiac-
COB) JIJIsl HAOJIO/IEHUS CIy4yallHbIM 00pa3oM ObLIM BRIOpaHBI 5 4EIOBEK, BCETo 25
yenoBeK. HabmrogeHuss mpoBOIMINCH B Hadaje M B KOHIIE Y4eOHOTO Toja 3a TpH
roja. CBojHast TabyvIla pe3ynbTaToB npuBoAUTCS B [Ipunoxenuu 4.

AHaM3 TOJMYYCHHBIX PE3YJITaTOB TMOKAa3aJl POCT MO3HABATEIHLHON aKTHBHO-
CTH B T€UCHHUE ToJa y OONBIIMHCTBA ydanuxcs. MHOTHE W3 HUX MPOJAEMOHCTPH-
pOBajM B KOHIIE To/1a 00Jiee BHICOKMN YPOBEHBb MO3HABATEILHOW aKTUBHOCTH. Pt
YYaIIUXCsl OCTAJICS HA TOM K€ YpOBHE, HO CyMMa OaJTIOB TIO KPUTEPHUSIM OTIpe/ie-
JICHUSI YPOBHS MO3HABATEIILHOW aKTUBHOCTH Yy TAaKUX YYalIUXCsl OKa3ayiCs BBIIIIE,
4yeM B HavaJie roja.

OpHuM M3 ToKasareniell MHTepeca SBIISICTCS BHIOOP OOJBIITMM YHCIOM y4Ya-
IIMXCS OK3aMeHa 1o OMOJIOTMH B KaduecTBe UTOroBou arTectarnuu B 9. [1o pe3ynb-
tataM OI'D  exerogHo NPOUCXOAUT HA0Op B NPOQUIBHYI0 XUMHUKO-
OMOJIOTUYECKYIO TPYIITY B CTapiiieM 3BeHe. BobIIMHCTBO ydamuxcs: mpoduIbHOMN
TPYNIBI 0 OKOHYAHUU MIKOJIBHOTO Kypca CAAIOT K3aMEH MO OMOJIOTUU U TIOCTY-
natoT B BY3bl Ha cneruaibHOCTH, CBSI3aHHBIE ¢ U3YUYCHUEM OMOJIOTHYECKUX JIHC-
LIMIIMH, B OCHOBHOM MeauIHckrue BY 35l

Ta6nuna 1. KonndecTBo yuamumxcsi, BeiOpaBmux st caauun EI'D mo 6uoso-

TUu
l'on 2015 2016 2017 2018 2019
Yucno y4Ja- 14 12 13 11 16
X CA
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AJIPECHAS HAITPABJIEHHOCTbD

OnucaHHBII BBILIE ONBIT B IIEJIOM OPUEHTUPOBAH HA Yy4ddTeNed OHOJIOTHUH,
MPENOAAIOIINX MPEIMET B CpPEeIHEM M crapumeM 3BeHe. OTIOEenbHBIE 3JIEMEHTHI
OTbITa B YaCTH MOATOTOBKM M OpraHM3alMH Ja00paTOpHOM pabOThl MOTYT OBITH
WCIIOJIBb30BaHbl U YUHUTEIIMU APYrux npeameroB. Kpome Toro, onucaHHele mpue-
MbI UCIOJIb30BaHUsI U(PPOBOro 000PYyIOBaHUSI MOTYT OBITh MPUMEHEHBI MPU OP-
raHU3allMd BHEYPOUHOU JIEATEIbHOCTH, B YACTHOCTH JUIsl IPOBEAEHUS UCCIIEI0BA-
HUN B TIOJIEBBIX YCJIOBUSX U JUIsl KaMepalibHOM 00pabOTKM MaTepuanoB HabIto1e-

HUU.
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Ilpunoswcenue 1

Onpec)ezzenue HOHAMUIL 6HEUWIHUX U GHYMPEHHUX noxasamezzeﬁ, 6AUAOUWUX HA U3Me-
HeHue ypoens nO3HABAMEIbHOU AKMUBHOCHIU yuauiuxcs

BHemnue nokasarenu

1. AKTUBHOCTbH — IIOMCKOBAasi HallpaBJICHHOCTb B YYEHUH, CTPEMIIEHUE YJIOBIETBOPUTH MHTE-
pec MpH MOMOIIY Pa3IMYHbIX HCTOYHUKOB 3HAHUN BO B3aMMOJICHCTBUH C IPYTUMHU CYOBbEKTaMU
00pa30BaTeNbHOTO Mpoliecca.

2. BuekinaccHas paboTa — mnpuoOpeTeHHne OO0YyYarolIMMHCS OMOJHUTEIbHBIX 3HAHUK 110
npeaMeTy depe3 pasinuyHble GopMbl paboThl (Kpy>KKOBasi paboTa, HallMCAaHHUE HMCCIIEOBATENIb-
CKHX paboT, IPOEKTOB, Y4acTHE B pad0Te HAYYHBIX OOIIECTB H T.1.).

3. BeimonHeHue JOMaIIHero 3aJaHus — CaMOCTOsITeNbHAsE paboTa 00yJyaromerocs mo 3aKper-
JICHUIO 3HAHHWM MO M3YYEHHOI TeMe MMeeT pa3HbIil ypoBeHb y4eOHOI MoTHBaIMK (IIpU OTpHIIa-
TEJIbHOM, HEUTPAIbHOM, IOJIOXKUTEIBHOM, aKTUBHOM OTHOIIEHUU K YUEHHUIO).

4. Jluanor ¢ meaaroroM — MeXAy IMpernojaBaTesieM U 00yJaroluMCs CKJIabIBAtOTCs Oiaro-
NPUATHBIE MEXKJIMYHOCTHBIE B3aUMOOTHOIICHUS, CIY)KAIIHE YCIOBUEM M CPEIACTBOM d(PPEeKTHB-
HOCTU O0YYEHHUS U TBOPUYECKOTO Pa3BUTUS 00YYarOIIErocs.

5. luanor ¢ oOy4aromumMucs — oOyJarouiecs: akTUBHO OOILIAIOTCS APYT C IPYroM, OOMEHHU-
BaloTcs yueOHOM nH(opManmeid, paciupsis 3a CYeT STOTO CBOU 3HAHMSI, COBEPILIECHCTBYS YMEHUS
Y HaBBIKH.

6. PaboTocrnocoOHOCTh — ypOBEHb (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH 00ydarolierocs, xapak-
Tepu3yrImuics dPPEKTUBHOCTHIO YIeOHON pabOThI, BBIMOIHICMON 3a OINPEICICHHBINA MpOMe-
KYTOK BPEMEHH.

7. CaMOCTOSITEIPHOCTD B BBIIIOJHEHUH 33JJaHHI — CIIOCOOHOCTh 00YYaroIIerocs: akTyalan3u-
pPOBaTh CBOU MBICIIH, CBSI3aHHBIE C COJEPKAHUEM YYEOHOTO 3aaHUs. MPOSIBISIETCS B ACSITEIBHO-
CTH, COBEpIIaeMON 0e3 BMEIIAaTEeIbCTBA CO CTOPOHBI (IIPEMOaBaTENsl, YYALIHXCS, POIUTEIICH,
KypaTopa).

8. UTeHue NOMOIHUTEIBbHON JUTEpaTyphbl — CAMOCTOSITEIbHOE U3yYEHHE U HUCIIOJIb30BAHUE B
nporecce 00y4eHUs] HayYHBIX, MyOTUIIUCTHUECKUX U JIPYTUX JTUTEPATyPHBIX UCTOYHHKOB, MO3-
BOJISIFOIIMX PAaCHIMPUTh 3HAHUS y4alllerocs, BBIMTH 3a paMKU y4eOHHKa.

9. YcneBaeMocTh — MOKa3aTelb YPOBHS YCBOCHHs 3HAHMH 0OYdarOLIMXCs, ONpeeseHHbIN
npenojaBaTesieM B paMKax IroCy/1apcTBEHHOI0 00pa30BaTEeIbHOIO CTaH1apTa.

10. OxxujgaHue KoHIa ypoKa — SMOLMOHAIBHOE COCTOSIHUE YUEHHUKA, BI3BAHHOE pPeaKluen Ha
3BOHOK C ypOKa.

BuyTpeHHue noxkasareyu

1. DMonMoHaNbHOE COCTOSIHUE (PeaKlins) — MpoLecc CyObEeKTUBHO OKPALIEHHOTO MepeXHBa-
HUS yIOBJIETBOPEHUS] KOTHUTHUBHBIX (IT03HABATENbHBIX) MOTPEOHOCTEN 00yJaroIUXCs B MpoLiec-
ce 00ydeHusl.

2. OTKpHITOCTh — MOTPEOHOCTh CYOBEKTOB B OpraHU3aIii 00pa30BaTeIbHOTO TpoIiecca, Mmo-
CTPOCHHOTO0 Ha JKEJaHUM OOYy4aroIUMXCs K YCBOCHHMIO 3HAHHMH, HECTAHIAPTHBIM pPELICHHUSIM,
TBOPYECTRY.

3. BricTpoTa BXOX/IEHUS B YUEOHYIO CUTYallMI0 — COBOKYITHOCTh YCJIOBUH M OOCTOSITENbCTB,
00YCJIOBJIMBAIOIINX CKOPOCTh BKITFOUEHUST 00YJArOITUXCS B yU€OHBIN MpOIIecC.

4. MoTuBanus — BHyTPEHHEE COCTOSIHUE 00YYaroIIerocs, HeMOCPEACTBEHHO CBSI3aHHOE C CO-
JiepKaHUEM H TIPOIIECCOM YUEHHsI, BO3HUKAIOIIEEe HAa OCHOBE CTOMKOTO MHTEpeca K TPeAMETY.

5. BHumaHue — HanpaBJIeHHOCTh M COCPEAOTOYEHHOCTD JIEITEbHOCTH 00YJaloerocs B mpo-
recce 00y4eHHs Ha peIMeTe WIH 00BEKTe N3YIeHUSI.
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Ilpunosicenue 2

Jucm nHabawoeHus nokazameneii NO3HAGAMENbHOI AKMUBHOCMU yuauiuxcsa

Buemnue nokasarenu
AKTHUBHOCTB:
Jwnarnor ¢ negarorom:
Juaior ¢ o0y4aronumcs:
BeimonHeHue qoManHero 3a1anusi:
YreHue JOMOTHUTEIBHOMN TUTEPATYPHI:
Brexmacchas pabora:

PaborocrocoOHOCTD:

CaMOCTOSTENLHOCTE B BRITIOJITHCHUHU SaHaHHﬁi

YcreBaeMocCTh:

Oxuanue KOHIA ypoKa:

BHyTrpenHue noxka3sareyu
OMOLIMOHAIIBHOE COCTOSTHUE (peaKLus):

OTKpBITOCTD:

bricTpoTa BXOXK/ICHHS B yUeOHYIO CUTYAIIHIO:

MoTuBanus:

Buumanue:
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1-2-3-4-5-6-7-8-9-10-11-12. 1.
1-2-3-4-5-6-7-8-9-10-11-12. 2.
1-2-3-4-5-6-7-8-9-10- 3. 11-12.
1-2-3-4-5-6-7- 4. 8-9-10-11-12.
1-2-3-4-5- 5. 6-7-8-9-10-11-12.
1-2-3-4-5-6-7-8-9-10-11-12. 6.
1-2-3-4-5-6-7-8-9-10-11-12. 7.
1-2- 8. 3-4-5-6-7-8-9-10-11-12.
1-2-3-4-5-6-7-8-9-10-11-12. 9.
1-2-3-4-5-6-7-8-9-10- 10. 11-12.

1-2-3-4- 1. 5-6-7-8-9-10-11-12.
1-2-3-4-5-6-7-8-9-10-11-12 2.

1-2- 3. 3-4-5-6-7-8-9-10-11-12.
1-2-3-4-5-6-7-8-9-10-11-12. 4.
1-2-3-4-5-6-7-8-9-10-11-12. 5.



Ilpunosicenue 3
Xapaxkmepucmuka yposeHeil nO3HABAM ENbHOU AKMUGHOCIU

Huskwuii ypoBeHb — 00yJaroLINiics aCCUBEH, C TPYAOM BKIIOYAeTCs B yueOHYI0 paboTy,
OJKHUJACT JIaBJICHMS, 3aMEYaHUs; HE MIPOSABIIAET 3aMHTEPECOBAHHOCTH, HE IIPUCTYNACT K BBINOJI-
HEHUIO 3a/1aHus 0€3 MOJCKa3KH, CAMOCTOSATENILHO HE MOXKET PELIUTh IPEITI0KEHHYIO 3aauy.

YacTH4YHO AKTUBHBINA ypoBeHb — oOydaromuiics paboTalOT MO cXeMe, MPeII0KESHHOM
IpernoiaBaTesieM, He POsBISeT HHUIIMATUBEI IPU PELICHNN Y4eOHBIX 3a/1a4.

OTHOCUTEIbHO AKTHUBHBIH YPOBeHb — O0YUaIOIIUICS XapaKTepU3yeTcsl 3auHTEPEeCOBaH-
HOCTBIO TOJIBKO B OIpPEACICHHONW y4eOHOW CHUTYyalluH, aKTUBHOCTH 3aBUCUT OT 3MOIIMOHATBLHOU
MPUBJIEKATEILHOCTH; MPEANOYUTAET OOBSICHEHHE HOBOI'O MarepHalia MOBTOPEHHUIO, JIETKO MOJ-
KITFOYAETCsI K HOBBIM BUIaM PabOTHI.

PelenuuoHHO-aKTUBHBIN yPOBEeHb — OOYYAIONIUICS O0NaNaeT ONMpeneIeHHOH CyMMOM
3HAaHUU M yMeeT MPUMEHATh X B CTAHAAPTHOW CUTYaIlUH, P OOYYEHUU MOXKET UCIOIb30BaTh
WHYKTUBHBIC U JICNYKTUBHBIC METOIbI PEIICHUs YU€OHBIX 3a/a4.

HcnonHUTEIbHO-aKTUBHBIH YPOBeHb — OOYYaIOUIMICS CHUCTEMATUYECKH BBITIOIHSACT
JIOMaIlHee 3aJaHue; ¢ TOTOBHOCTBIO BKIIIOYAETCs B T€ (POpMBI pabOTHI, KOTOPBIE MpeIaraeT Ime-
naror; paboTaeT MPEeuMYIIECTBEHHO CaMOCTOSTEIBHO.

PediekcnBHO-aKTUBHBIN YPOBeHb — O0yUaIOLIUICSA CaMOCTOSATENBHO OPraHu3yeT yuel-
HYIO JIeATEbHOCTh (IIOCTAaHOBKA II€JIM, IUIAHUPOBAHME), ONpeNeseT ONTUMaIbHOE COOTHOIIE-
HUE LEIN U CPEJICTB €€ JIOCTHKEHHUS; OLIEHUBAET CBOM yu€OHbIE TOCTHIKEHUSI, COOTHOCUT chepy
CBOMX MHTEPECOB U BO3MOXKHOCTEH.

TBopyeckunii ypoBeHb — 00y4arOIUIiCs TOTOB BKJIFOUUTHCSA B HECTAaHAAPTHYIO YUEOHYIO
CUTYaLMIO U IOUCK HOBBIX CPEJICTB JJISl €€ PEIICHHUS.
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Ilpunoscenue 4

Ceéoonasa maodauya HadAOOEHUII NO3ZHABAMENbHOU AKMUBHOCHU YYAWUXCA

Hauvano rona Kownern rona
Kiace Yaamuiics Cymma YpoBeHb MMO3HaBa- Cymma VYpoBeHb MMo3HaBa-
O0aUIOB | TEJNBHOM aKTUBHOCTH | OauIOB | TEJILHOM aKTUBHOCTHU
1 78 OA 86 PA
2 56 YA 64 OA
6a 3 113 A 118 A
4 66 OA 106 A
5 40 H 51 A
1 96 PA 110 A
2 82 OA 92 PA
66 3 85 OA 90 OA
4 128 A 140 PHA
5 50 A 94 PA
1 116 A 118 A
2 66 OA 98 PA
7a 3 142 PHA 154 T
4 74 OA 110 A
5 122 A 126 A
1 102 PA 110 A
2 98 PA 101 PA
76 3 81 OA 88 OA
4 36 H 62 OA
5 95 PA 138 PHA
1 42 H 56 YA
2 87 OA 95 PA
7B 3 65 OA 108 A
4 52 YA 71 OA
5 75 OA 80 OA

H — auskui

YA — 4yaCTUYHO - aKTUBHBINA

OA — OTHOCUTENBHO - AKTUBHBIH

PA — penieniimoHHO-aKTUBHBIN

NA — ucrioTHUTENbHO-aKTHUBHBII

PpA — pednexcnoHHO-aKTUBHBIH

T — TBOpUECKUi
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