JlonmosiHuTEIbHASE 00pa3oBaTe/IbHAA
o01epa3BuBaKIIas NporpaMma
KJIy0a IOHBIX UCcIeaoBaTe el «XaKaTOH»

HOACHUTEJIBHASA 3AIIUCKA

JlomonuuTenpHass oOmeo0pa3oBaTenbHas oOrmiepa3BuBaromias nporpamMmma «Kiy0d roHBIX
uccnenoBaTeneil «XakaToH»» SBISETCS MOAU(DUIMPOBAHHON MPOTrPaMMOi €CTECTBEHHO-HAYYHOM
HaIpPaBJIEHHOCTH.

YpoBeHb OCBOEHUS MPOTPaMMBI - OOIIEKYIbTYPHBIH.

[Tporpamma «Kiry6 roHBIX HcciemoBaTeneii «XakaTtou»y aapecyercs odydarommmces 14-17
JIeT, UMEIOIIUM MHTEpPEeC K €CTECTBEHHBIM HayKaM (XUMHH, (pu3uke, OMOIOTHH) M MCTOPUH HX
CTaHOBJICHUS, JESATEIbHOCTHOMY H3YYEHHIO MPOLECCOB U SIBJICHUN IMOCPEICTBOM IOCTaHOBKU
M03HABATEIBHOTO U HCCIIEI0BATENbCKOTO SKCIIEPUMEHTA.

«Kny0 10HBIX wHcchemoBaTene «XakaToH»» - 3TO TBOPYECKOE OOBEIWHEHUE JCTEH,
CO3/IaHHOE C IENbI0 OOIIEHUS HAa OCHOBE OOBEIUHSIONIETO YYaCTHUKOB KiTy0a MHTEepeca K HayKe,
TEXHUKE M SKCIEPUMEHTAIBHOW JESATENIbHOCTH, IPOBENCHHS COBMECTHBIX IIO3HABATEIBHBIX W
UTPOBBIX 3aHATHM.

[TIporpamma «Knyba 1oHBIX wuccienoBareneii «XakaToOH»» OTPaXaeT OpraHU3AIMIO
00pa30BaTeNBLHOTO MPOIIECcCca, CIOCOOCTBYIONIETO PA3BUTHIO MHTEPECA YUAITUXCS K €CTeCTBEHHBIM
HaykaMm, (OPMUPOBAHHIO HABBIKOB IKCIIEPUMEHTAILHOTO MCCIEAOBAHUS MPOLIECCOB U SIBJICHUM U
00ecreunBarIIero MPOAYKTUBHOE pa3BUBaloNIee OOIIEHUE AeTel, OObEeTUHEHHBIX OOIIMMHU
WHTEpECaMH, PACKPBITUIO UX JINYHBIX HHTEPECOB U CIIOCOOHOCTEHA.

JloCTHKEHMSI €CTECTBEHHBIX HAayK M TEXHHMKH SBIISIETCS YacThbl0 MHPOBOIO HacCleIus
YeJI0BEYECTBA, COCTaBISIOT OCHOBY COBPEMEHHOW LMBMIM3aLMU U OJarococTosHUS OyayIiero
moxaen. Kaxias u3 Hayk MMeeT CBOW MpeaMeT U3y4eHHs, OHAKO OOBEINHAET UX OJHO - OCHOBOM
U JI0Ka3aTeIbCTBOM JII00O0M Hay4yHOI TMIOTE3bl U TEOPUH SBIIAETCS IKCIIEPUMEHT.

EcTtecTBeHHbBIE HaYKH TPaJUIIMOHHO M3y4alOTCsl B CTApIIMX KJaccax MIKOJbl M HACBIIEHBI
TEOPETUYECKUM MaTepuajioM. B HHTErpupoBaHHOM BHIE AJIEMEHTHl ATHX HAyK M3y4yalOTCS B
HavyaJlbHBIX KJlaccaX, OJHAKO, KaK M B CTaplled IIKOJe, MPEBaJUupyeT TEOpUs HaJl MPAKTUKOM.
OpHako MMEHHO SKCHEPUMEHTHUPOBAHUE, CIEHUAIBHO OPraHM30BaHHOE WM MPOUCXOSIIee Ha
IPOTyJIKe WA AoMa, (OPMHUPYIOT TO MBIIUIEHUE IO BEICHHE, KOTOPHIE CTAHOBSTCS OCHOBOM
Oynymero chOpMHPOBAHHOTO CIOCOOa MO3HAHUS Yy MOJIOJOTO YeJIOoBEeKa, MpodhecCHOHATHHOTO
BbIOOpa WJIM HAayYHO-TEXHHYECKOTO TIOHMMAaHMS SIBICHHH M TPOIECCOB B OKPYXKAIOILIEM
TEXHOTEHHOM MUDE.

YMeHue 1OCTaBUTh THIOTE3Y, IPOBECTH €€ DKCIEPUMEHTAIbHYIO IMPOBEPKY,
MPOAaHAIM3UPOBATh MOBTOPSEMOCTh HAONIONEHUH W TOJNYyYEHHBIX pE3yJbTaToOB, OIICHUTH
CYIIECTBYIOIIME TEOPHUH M, OBITH MOXET, CO3[aTh HOBBIE - BCE 3TO (OPMHUPYET HE TOJIBKO
UCCIIEIOBATENbCKOE MBIIUIEHUE, HO W HAONIOAATEIbHOCTh, JI0O003HATENBHOCTh U OTKPBITOCTD
HOBOMY 3HAHHUIO.

B mpomecce oOyuenuss mo mporpamme «Kny® rOHBIX wucciemoBareneil «XakaToH»,
OCYILECTBIISAS PA3IUYHbIE SKCIIEPUMEHTHI, yJyallhecs 3HAKOMATCSA C UCTOPUEH HAyKH M TEXHHUKH,
KaHOHAMH TIOCTAaHOBKU JKCIIEPUMEHTA, BAXKHEHIIMMH TOHATUAMU U 0a30BBIMH TEOPUSIMU



€CTECTBCHHBIX HayK. Bce BMeCTE 3TO MOXKET 3aJ0KUTh OCHOBBI YCIIEIIHOIO HW3Y4YCHHS
€CTECTBEHHBIX HAyK B IIKOJIE, CIIOCOOCTBOBAaTh (DOPMUPOBAHUIO IIETIOCTHOW KapTUHBI MHUpPA Y

y4aIuxcs.

AKTYaJIbHOCTh

OCOGOG S3HAYCHUC [JIA PpPa3BUTHA IMOTCHLMUAJIA Hamei CTpaHbl ABJIACTCA IMOATIOTOBKA
MOAPACTAIOINIETO MOKOJEHUS K Oymymieil mpodecCHOHANBbHON AESITEIIbHOCTH B 00JIaCTH HAyKU U
TEXHHUKU. HOI[FOTOBKa TaKuX CIICOUAJIMCTOB HAYMHACTCA B ACTCTBC. HMeHHO B HaYalLHOU IIKOJIE
yyaluecs: IposBIsAIOT HEOOBIYaHO BHICOKYIO MOTHUBAIIMIO K MIO3HAHUIO, K €CTECTBEHHBIM HayKaM,
UM XOYEeTCS y3HaTh, Kak paboTaeT TO WM MHOE YCTPOICTBO, a SKCIIEPUMEHTUPOBAHHE SIBIISCTCS
OCHOBOM MX IIO3HABATEIBHOM nesaTeNbHOCTH. OpraHu3aius IMO3HaBaTEIbHOW 00pa30BaTeIbHOMN
ZZ[G}ITG.HBHOCTI/I, OCHOBAaHHOM Ha IIOCTAaHOBKE OKCIICPUMCHTOB, TICPBOHAYAJIbHO 3aJdHHBIX
mpernojaBaTesieM, BEAYLIEro ydYalluxcsi K IIOCTAHOBKE COOCTBEHHBIX OSKCIIEPUMEHTOB B
COOTBCTCTBHUU C UX HMHTCpPCCAMU, ABJISACTCA aKTyaHBHOﬁ, a paHHEC OCBOCHUC 63.30BI>IX 3HAaHUU B
o0JacTh eCTECTBEHHBIX HayK MOXET CTaTh OCHOBOM HJsi OCYIIECTBICHHUS MPOEKTHOM
NeSITeIbHOCTH yJaluxcs, BOCTpEOOBAHHOI COIMyMOM, B OoJiee cTapiieM BO3pacTe.

HoBu3Ha nporpamMMblI

[Toctpoenne 0Opa3oBaTeIHLHOTO MPOIlEcca He Ha MPEABAPUTEIBHON MTPE3SHTAIIMA HAYIHBIX
TEOpHii, a Ha OKCICPUMEHTE M IIOMCKE OOBSCHEHWH HAOIIOMaeMbIX SIBJICHUM, BKIIOUCHUE
HCTOPUYECKOI'0 MaTepHajia, MHTErpalds €CTECTBEHHBIX HAYK B paMKax H3y4aceMBIX pa3feioB, a
TaK)K€ OpraHu3alMsl IMO3HABATEIBHOIO Pa3BUBAIONIET0 OOILIEHUS YJIEHOB Kiy0a COCTaBIISIIOT
HOBU3HY JJaHHOM MPOTPAMMBI.

eab nporpamMMblI

Co3maHue ycnoBUil Uil peanu3anud 00pa3oBaTENbHON MOTPEOHOCTH YyYaIIUXCs K
MO3HAHUIO OKPYKAIOLIEro MHpa IyTeM OpraHH3allMy HaMpaBJIEHHON HKCIEPUMEHTAIbHOU H
MO3HaBaTeIbHONI ACATCIIbHOCTHU n HHTCIrpanuu €CTECTBCHHbBIX HayK, OGGCHC‘ICHI/IH
MO03HABATEIBHOT0, PA3BUBAIOIEI0 M MOTUBUPYIOLIETO OOIICHUSI MEXKIY YICHAMHU KIyoa.

3agaun:

Obyuarowue:

. [To3HaKOMUTH y4ammxcsi ¢ OCHOBAMH 3KCIIEPUMEHTAIBHOW MO3HABATEILHON
NEesTeNbHOCTH, JTallaMd M METOJaMU OpraHu3alMM  HSKCIEPUMEHTOB M HaOIIOJIEHUH,
XapaKTEePHBIMHU JIJIsl €CTECTBEHHBIX HAYK;

. [To3HAKOMUTH YYaIIUXCs ¢ UCTOPUEH HAYKU M TEXHUKHU, BETUKUMHU U KPACUBBIMH
HKCIIEPUMEHTAMHU U UX POJIbI0 B UCTOPUH MO3HAHUS, BEIUKUMH 3KCIIEPUMEHTATOPaMH;

. [To3HaKOMUTE ydanuxcsi ¢ ICTOPUEH POCCUMCKON HAYKU U TEXHUKH;

. CdhopMupoBaTh HaBBIKH OCYIIIECTBICHHUS SKCIIEPUMEHTAIBHOMN NesITETbHOCTH,
HCIIO0JIB30BaHUsI JTAOOPATOPHOTO 0OOPYIOBAHKS M U3MEPUTEIBHBIX TPHOOPOB;

. [To3HAaKOMUTH YYaIIUXCsl ¢ OCHOBHBIMH MOHATUSMHU XUMUH, (GU3UKU U OMOJIOTHH,

0a30BBIMH TEOPUSMHU €CTECTBEHHBIX HAYK, CBOHCTBAMHU OOBEKTOB M3YUYCHHUS XUMHH, (PU3UKH H
OMOJIOTHH U 3aKOHOMEPHOCTSIMU TPOSIBJICHUS TUX CBOMCTB.

Pazeusarowue:

. PazBuTne ymeHuil, XapakTepHbIX IJI UCCIIEIOBATEIBCKOM NESITENbHOCTH U
HCCIIE0BATENIbCKOTO TOBEJCHUS, B TOM YHCJIE YMEHHs BHUJIIETh MPOOJIEMY, UCKaTh U HAXOIUTh
MyTH €€ PEIICHUs, BhIpaOaThIBaTh TUIOTE3bI, KIACCU(PUIIMPOBATh U CUCTEMATH3UPOBATH, JIEIaTh
BBIBOJIbI U YMO3aKIIIOUEHHSI, YCTAaHABIMBATh MPUUYNHHO-CJICICTBEHHBIE CBSI3U U JP.;

. dopMUpOBaATh OPTraHU3AIIMOHHO-YIPABICHUYECKIE YMEHHS M HABBIKU
(TuTaHMpOBaTh  CBOIO  JEATEIBHOCTH W OCYIIECTBISATH HA  TPAKTUKE  IUTAHUPYEMBIE
AKCIEPUMEHTAIIbHBIC JEHUCTBUSA, OCYIIECTBISATh aHAIU3 MOTYYEHHBIX PE3YIbTaTOB, COMOCTABIISAS C
MepBOHAYAILHBIMU THIIOTE3aMU );



. Pa3BuBaTh yMeHUs UCIIOIB30BATh, MPEOOPa30BBIBATH U CO3AaBATh UHCTPYKIIHUH,
CXEMbI, MOJICTIU TIPU PellIeHUHU y4eOHBIX U TO3HABATENIbHBIX 33/1aY;

. Co3narh npeMEeTHYI0 OCHOBY JUISl pa3BUTHUS Y YUALIUXCSl HABBIKOB JJOTUYECKOTO,
AHATUTUYECKOTO U KPUTUYECKOTO MBIILICHHUS

Bocnumamenvnuie:

. @opMHUpOBaTh y y4allMXCs YCTOMUMBBIA HHTEPEC K HAYKE U TEXHUKE,
T0003HATENbHOCTD, TO3HABATENIbHYIO OTKPBITOCTb;

. ®opMUPOBATH YBAKHUTEIHHOE OTHOIICHHUE K JOCTUKEHUSAM Y€JI0BEUECTBa B
00JacT HAyKW W TEXHHUKH, TOCTHKEHUSIM POCCUICKUX YUYCHBIX U UHKECHEPOB.

. Pa3BuTh HaBBIKM IPOJYKTUBHOIO B3aMOJEHCTBUA C JPYTUMU AETHbMHU HA OCHOBE
COBMECTHOM ITO3HABATEIILHOM €S TEIBHOCTH;

. CrocoOCTBOBATh PACKPBITHIO M PA3BUTHIO CIIOCOOHOCTEH YJaIUXCS;

. BocnuTtarh akKkypaTHOCTb, TEPIIEHUE, HACTOMYUBOCT.

YcaoBus peanu3auuy NporpaMmbl
Cpoku peanuszanuu nporpammsl: 1 ron.
IIporpamMMma paccuntana Ha fetei B Bozpacte 14-17 jer.

B oObenuuenust npuHUMaeTcs J1000i peOeHOK, MPOSBISIOMNN HHTEPEC K eCTECTBEHHBIM
HayKaM M SKCIICpUMEHTaM, He HMEIOIINI MEUIMHCKUX POTUBONOKA3aHUNA. 3aHATHS MTPOBOISTCS
C YYETOM BO3PACTHBIX OCOOCHHOCTEH JeTeH.

I'pynnbr kommiiektyrores u3 aerei 14-17 ner B konuuectse 10 yenosek.
HaGop neteit mpoBOaUTCS B aBTyCTE MECHIIE.
Pestcum u ghopmut 3anamuii
3anHsaTus poBoASTCs 2 pa3a B Heneno 1o 1 gacy (68 gacos).
B nipoBeneHny 3aHATHI HCTIOIB3YIOTCS CIEAYIONINE YE€ThIPE CTPYKTYPBI OOIIECHUS:
* OmnocpenoBaHHOE (B OCHOBHOM ue€pe3 dKCIEPUMEHTaIbHbBIE, TBOPUECKHUE U
yueOHbIe padoThI);
* OOmenue B mape;
« I'pynmnoBoe obuieHue;
* OOuieHue B mapax CMEHHOIOCOCTAaBa.
[TpuMeHeHHe ATUX YETHIPEX CTPYKTYpP OOLICHHS B yueOHOM Ipoliecce AaeT (popMbl
OpraHu3anyu npouecca o0y4eHus:
* HupuBunyanbHas;
» KomnexruBHasi;
» [lapnHas (mpu BBINOJHEHUU 33J]aHUH, TpEOYIOMMX 00BEAMHEHNE ACTEH B

MTOATPYIIIHBI);
» [I'pynmno.as.
[To BunaM 3aHATHS IPUMEHSIOTCS:
*  VYuebHoe;

 HWrorosoe;
 Bsognoe;

*  OTKpBITOE;

» KonkypcHoe;
« Kuy6noe.

[TproOpeTeHHbIe HABBIKU SKCIEPUMEHTATOPCKON JESTEILHOCTH YYallHecs MPeICTaBISIOT
Ha HAYYHBIX IOy U MEPONPHUATHUSIX 00pa30BaTEIBHOTO yupexaeHus. JIydiire ucciaenoBaTenbCKue
paboOTHI IPEICTABIIAIOTCS 00yJarONUMUCS Ha KOHPEPEeHIINIX, KOHKYpcax, PeCTUBAIIX.
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[Tpu mpoBeneHny 3aHATUN UCTIONB3YIOTCS CIASAYIOIINE METOII OO yUCHHUS:
¢ OOBACHUTETHHO-UILTIOCTPATUBHBIH;
o IIpoGnemubIi METOT;
*  DBPUCTHYECKUI METOJ;

» HccerenoBarelbCKUM / YaCTUYHO UCCIIENOBATEILCKUA METO/.

Dopmbl KOHMPONIA 00YHEHUA U YNPACTIEHUA 00PA306aMENbHBIM NPOUECCOM
KoHTponb 00y4eHHs OCYIIECTBISCTCS CHUCTEMATHYECKH M PEaM3yeTcsl B Pa3IUYHBIX
dbopmax:
» Ilemarormyeckast TMarHOCTHKA;
* Texkymui KOHTPOIIb;
* TemaTndeckuil KOHTPOJIb;
*  HTOroBbIil KOHTPOIIb.

Ilegarornyeckass AMarHOCTHKA pEAIM3yeTCs C LENbI0 YCTAHOBIECHUS U HU3Y4YEHHUS
IIPU3HAKOB, XapaKTEPU3YIOLINX COCTOSHUE M Pe3yibTaThl mpouecca oOyueHus. Bxitouaer B ceds
BXOJIHYIO, IPOMEKYTOUHYIO U UTOTOBYIO JTUATHOCTUKY YHaIUXCSL.

Texymuil KOHTPOJNBb OCYHIECTBIIACTCS HA KaXIOM 3aHATHA C LENbI0 YCTaHOBJICHUS
KayectBa M 3((PEKTUBHOCTH BBIOPAHHBIX (OPM 3aHATHIH, METOJOB OOY4YEHHsS U CIOCOOOB
JESTENbHOCTH YYaIIUXCsl, a TAKXKe C LENbI0 MPOBEPKU YCBOCHMS OOYYaIOLIUMMCSA COAEPKaHMS
oOpazoBaTenbHOW  mporpamMmbl.  Tekymuii  KOHTPOJb  OCYLIECTBISETCS C  IOMOIIBIO
[e1aroruueckoro HaOMroAeHus, urp, 6ecel, THANBUAYAIBHBIX U TPYIIOBBIX 33aHUN pa3IMUHbIX
THUIIOB.

Temarnueckuil KOHTPOJIb OCYILECTBISETCS 10 OKOHYAaHUM H3Y4YCHMsI OIPEIEICHHOIO
paszzena mporpaMMbl C LENbIO YCTAHOBJCHHUS CTENEHH YCBOCHHUS OOYYaIOUIMMHCS COACPIKAHUS
00pa3oBaTeNbHON MpOrpaMMbl U IJIAHUPOBAHUS IEAATOTMUYECKON NEATEIBHOCTH, JESTEIbHOCTU
YUaIIMXCs Ha CIEAYIONIMX dTarnax o0y4deHus, onpeaeIeHns HeOOX0JMMOCTH KOPPEKIIUU 3HAHUN U
YMEHMH Yy4Yalluxcs, IMOBTOPEHHUS YK€ HM3YYEHHOro Marepuayia. TeMaTHU4ecKuid KOHTPOJb
opranusyercsi B (opme 00pa30BaTENbHBIX WIpP, HUCHOJB3YIOIIUX U PACHIMPSIOUIMX OCHOBHBIC
HNOHATUSA, (aKThl, TEPMUHBI U ONPENEICHUS pa3fieia ¢ BKIIOUYEHUEM 3a/1ad 3KCIIEPHUMEHTAIBHOTO
xapakrtepa. I[Ipym mnpoBeneHMHM TEMAaTHYECKOTO pasfesia Npu HEOOXOIUMOCTH HCIIONB3YIOTCS
TECTOBBIE 3aJJaHUs, 3a1aHUs MPOOIEMHOIO U 3BPUCTUYECKOTO XapaKTepa.

WTOroBbIif KOHTPOJb OCYIIECTBISICTCS Ha JTale 3aBepUICHUsT OOY4YeHHs IO JTaHHOH
IIporpamMMe U BKJIIOYAeT B ce€0sl MOHATHS, (PaKThl, TEPMHUHBI U ONPENEIECHNUS 10 BCEMY COJEPKAHUIO
nporpamMmbl. O0s3aTeIbHON YaCThIO UTOTOBOT'O KOHTPOJIS SBISIETCS MPEACTABICHHUE

00y4aroIMMHUCs BBIOJHEHHBIX WHAWBUIYAIBHO WM B HEOOJBIIMX TPYIHMIAaxX CaMOCTOSTEIBHO
pa3pabOTaHHBIX SKCIEPUMEHTOB, HEOOJIBIINX HCCIIeAOBaHUI. MITOrOBBI KOHTPOIb MOXET OBITh
OCYILECTBIIEH B (DOpME UTOTOBOM HAYYHO-TIPAKTHUECKOW KOH(PEPEHIIHH.

Ilpunyunst nocmpoenua npozpammul

ConepxarenbHblil, OPraHU3AIMOHHBIA WM JESITEIbHOCTHBIA KOMIIOHEHTHI IMPOrpPaMMBlI,
CTpYKTypHasi KJIyOHasi OpraHu3alus MpOrpaMMbl CO3MAIOT YCIOBUS [UIs  OpraHU3aluu
00pa30BaTeNbHON JEATeNbHOCTH YyYalllUXCS HAYaJbHOIO M CPEIHEro IIKOJBHOrO BO3pacTta
Pa3IUYHOMN CTENEHU OJIAPEHHOCTH.

OcHOBHEIE AAOAKTUYCCKUC TIPUHIUIIBI TIpOTrpaMMbl: JOCTYNHOCTL W HArJIAHOCTD,
HAy4YHOCTb U MPAKTUYHOCTh, MOCIEA0BATEIHHOCTh U CUCTEMATUYHOCTh OOYUYEHHsI U BOCIIUTAHUS,
YUCT BO3pACTHBIX W WMHAWBUAYAJIbHBIX OCO6CHHOCTCI>1 z[eTeﬁ, HUX MHTCPCCOB MU TMMO3HABATCIIBHBIX
notpebHocTeil. Hampumep, B TpyIine nepBoro roja o0y4eHus JeTH BBIIOIHAIOT TEOPETUUECKUE U
OKCIICPUMCHTAJIBHBIC 3aldHUsl MCHCC CJIOKHBIC, 4Y€M B TIpPynic BTOpPOTro rojaa 06yquI/1;1,
3HAKOMSTCS C TpaBUJIAMH IIOCTAHOBKH SKCIIEPUMEHTA, OCHOBHBIMH €CTECTBEHHOHAYYHBIMU
IIOHATUAMU, oraramMu CTAaHOBJICHUA €CTECCTBCHHBIX HayK. HCCHCHOB&TGHBCKI/IC n
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HKCHEPUMEHTAIbHBIE 33JaHUS Ha BTOPOM Trojly OOYy4YeHMs BBIINOJHSIOTCS Ha 0oJiee CII0KHOM
TEOPETUYECKOM MaTtepHaie, chOpMUPOBAHHBIX HABBIKAX MOCTAHOBKM JKCHEPUMEHTA, TOTOBHOCTH
yyamuxcsi K Oojiee NPOJODKUTENBHBIM 3KCIIEPUMEHTaM M OPHUEHTHPYIOT Ha BBINOJIHEHUE
HEOOJIBIINX HCCIICAOBAaHUI caMMMHU OOydJaroUIMMHCA. 3alaHUsl U SKCIEPUMEHTHI MO MPOrpaMMe,
pasnuyaroIuecss MO YPOBHIO CJIOXHOCTH, MOTYT OBbITh aJalNTHpPOBaHbl K BO3pacTy JAereid,
MIOCTPOEHBI C YUETOM UX MHTEPECOB, BO3MOXKHOCTEH U mpeanoureHuii. [legaror Brpase BHIOMpAThH
U NoAOupaTh 3aJaHus JUIsl Pa3IMYHOIO YPOBHS MOATOTOBKU M BO3PACTHOW KaTErOpUH y4YaIIUXCS.
[Tpu sTOM 3amaya meaarora 3akjr04aeTCs HE TOJIBKO B OpraHM3aluu y4eOHOro mporecca, moaoope
MaTepuanga I OpraHu3aluy IO3HABAaTCIBHOM U DKCIEPUMEHTAIbHOW [EATEIBHOCTH, HO U B
OpraHu3aly KIyOHOU HEATeNbHOCTH JeTed, OpraHu3aliy MO3HABATEIBHBIX M MOTHBHPYIOLIHX
KITyOHBIX MEpONPHUATHH, CHOCOOCTBYIOIIMX IOBBIIIEHUIO MOTHBAIMM YYalUXCs, OCMBICICHHUS
3HaYMMOCTH COOCTBEHHOM MO3HABATEIBHOM JIEATEILHOCTH.

IIporpaMMa  OpHEHTHpPOBaHA HAa  HMCIOJB30BaHUME  DJKCIIEPUMEHTAa B KaydecTBe
CHCTEMOOOpa3yIoIero JeMcTBUsA, OJHAKO MpEAroiaraeT NPUMEHEHHE MIMPOKOrO KOMIUIEKCa
Pa3IUYHOrO JONOJHUTENBHOTO MaTepHaia 1o UCTOPUU HAyKU U TEXHUKHU, (PaKTOB O COBPEMEHHBIX
UCCIIeIOBaHMAX U pazpaboTkax. Kaxmoe 3aHsATHE MOKHO OBITH HANpaBJIeHO Ha (pOpMUpOBaHUE
HAay4YHOW KAapTHUHBI MHUPA y4YallMXCs, OPTaHMU3ALMIO AKTHBHOW IIO3HABATEIBHOM [EATEIBHOCTH
IyTeM OpraHM3alMu 3KcrepuMeHToB. [Ipomecc oOydeHuss B pamMKax HpOTrpaMMbl CTPOHUTCS Ha
€IMHCTBE AKTMBHBIX M YBJIEKATEIbHBIX METOJOB M NPHEMOB y4eOHOW paloThl, MpU KOTOPOW B
IIPOLIECCE MOCTAHOBKM 3KCIEPUMEHTOB M M3Y4YEHMsI IPUYMH TEX WIM HHBIX SBICHUM, W3Y4ECHHUS
psiZla OCHOBHBIX 3aKOHOMEPHOCTEH MPOUCXOAUT MPUOOIICHNUE JETEH K aKTHUBHOW MO3HABATEIIbHON
1 UCCIIEZIOBATEIBCKOM 1E€ATENBHOCTH.

3aHATHSA TBOPYECKOTO OOBEIWHEHHUsS, JICUCTBYIOIIETO B pPaMKax JaHHOW TMPOTPaMMBI,
BKJIIOYAIOT B ce0sl KIYOHBIE 3aHATHUS, Pealu3yeMble B Pe3yJIbTaTe COBMECTHOIO C O0YJarOIIUMUCS
IUTAaHUPOBaHMs, M oOpa3oBarenbHble 3aHATHSA. OOpa3oBaTelbHbIE 3aHATUS BKIIOYAIOT B ceOs
TEOPETUYECKYIO0 YacTh - MPE3EHTAlllu, BUAEOMATepHaibl, KpaTkylo Oecely MO KaKIOH Teme C
UCIOJIb30BAHUEM MAaTEpUaJIOB 110 HUCTOPUM HAyKH M TEXHHMKH, OCHOBHBIM IIOHATHSAM H
3aKOHOMEPHOCTSIM, COOOILEHUS yJalluXcs, U MPAaKTUYECKYIO YacTh - OCHOBHYIO 4acTh, B KOTOPOM
MHAMBUYaJIbHO, NAPHO WJIM B IPYNNax y4Yalluecs BBINOJHAIOT HAOIIOAECHUS M SKCIIEPUMEHTBHI.
3aBepiaeTcs 00pa3oBaTeNbHOE 3aHATUE CPABHEHUEM U 00CYKICHUEM MOJTyYEHHBIX PE3yIbTAaTOB.

Kaopoeoe obecneuenue Ilpocpammut

Jnst peammzanmu  [IporpaMMbl  HEOOXOIMM IeAaror JJOTOJHHUTEIBHOTO OOpa30BaHHMS,
BJ'IaI[eIOH_[I/Iﬁ 3HAHUSIMU B O6J'IaCTI/I XUMHHU, (1)I/I3I/IKI/I u 6I/IO.HOI‘I/II/I, OCHOBaMH IPOBCACHUSA HAYUYHOT'O
IKCIIEPUMEHTA, TEXHOJIOTUSIMH MPOCKTUPOBAHUS M UCCIIETOBATEIBCKON ACITETPHOCTH YYaIUXCSI.

[lenaror qOMOMHUTENHLHOTO 00pa30BaHMs JODKEH UMETh 00pa3oBaHUE U 0COOBIE YCIOBUS
norycka K pabote B coorBercTBUU ¢ [IpodeccronansubsiM ctanaaptoM «llenaror
JOTIOJTHUTEIHFHOTO 00pa30BaHUS JI€TEH U B3POCIIBIX).

[legaror nomkeH BIaJeTh MPAKTUYECKUMU HaBbIKaMU BBIMIOJIHEHUS TPYIOBBIX (YHKIIHIL:

* OpraHu3anus JeSTEIBHOCTH YYalIUXCs, HAIPABICHHON Ha OCBOCHUE JTOMOITHUTEIBHON
00111e00pa30BaTeIbHON MTPOTPAMMBI;

* OpraHu3amus JOCYTOBOH EATEIHHOCTH YUAIIUXCs B MPOIIECCe peain3aiun
JOTIOJTHUTEIBLHOM 00111e00pa30BaTeIbHON MTPOTrPAMMBIL;

» o0ecrnieueHue B3aUMOICUCTBUS C POAUTENSAMU (3aKOHHBIMU TIPEICTABUTEIISIMU) yUaAIIUXCS,
OCBaMBAIOIINX JOMOJHUTENbHYIO 00111€00pa30BaTeIbHYIO IPOTrPaMMYy, MPU PEIICHUH 3a7a4
o0Oy4YeHUsl U BOCIIUTAHUS;

* TEJAaroruv4ecKruii KOHTPOJIb U OIIEHKA OCBOEHUS JOTIOJHUTEIBHOM 001eo0pa3oBaTeaIbHOM
MIPOTPaMMBEI;

* pa3paboTKa MPOrpaMMHO-METOAMYECKOT0 O0ECTIeUeHUs peau3aliy JOMOIHUTEIbHON
0011e00pa3oBaTeIbHON MTPOTPAMMBI.



Mam epuaibHO-mexHuiecKoe obecneuenue npozpammbsl

BemecrBa:
Heoprannueckue BemiecTna:

XJopua HaTpus;

Cynbsdat memu (I1);

I'unpokapOoHat HaTpus;

AMMuak (anTedHslil pactsop, 10%);

[epexuch Botopoa (anTeuHblid pacTBop, 3%);
BoaHo-cniupToBoii pacTBop #oaa (anTeuHslii pactBop, 5%);
VYTroJib aKTUBUPOBAHHBI;

Xnopu Kanblus (anteuHblil pactsop, 10%);
[Tepmanranat kanus (KpHUCT.)

OpFaHI/I‘-IGCKI/Ie B€IICCTBA U CMECH:

Kpaxman;

Caxaposa;

I'muuepun;

JlumonHas kucinora (TB.);

VYkcycHast Kuciota (muieBoi pactBop, 9%)
[Iumesbie kpacurenu;

Macno pacTUTENBHOE;

Nunukatop dhenondranend (TB. U pacTBOD);
Buramun C (B mumnmyunx TabieTkax);
MpbuibHBIC TTY3bIpH (4 1IT.);

MBbL10, MOTOLIEE CPEICTBO.

Oob6opynoBanue 1adopaTropHoe

Kon6a konnveckas (500 mu, 2 mir);

Kon6a konnveckas (100 mu, 2 mr);

XUMHYECKUE CTaKaHbl CTEKJISHHBIE (3 IMIT.);
XUMHUYECKue CTakaHbl TtacTuKoBbIe (10 mT.);
[ratuBs! 11t TpoOUPOK (3 1miT.);

[Tpobupkwu crexnsHHBIC (50 mIT.);

[Tpobupku mnactuxoseie (20 mrT.);

baHku 17151 ChIMy4YuX BEIECTB MIACTUKOBBIE U CTEKIISTHHBIE;
Crymnka u necruk;

Ha6op ogHOpa3oBoOii MOCY/IHI;

Epuruk 1u1st MBITBSI TPOOUPOK;

Be3MeH m1s B3BEIIMBAHKS OBITOBOM;

Jlynel yuennueckue (2 mr.)

TepmoMeTpsl OBITOBBIE CTUPTOBBIE (3 1MIT.);
Tepmomertp ciupToBoit 1abopatophsiii (1 mit.);
Yamreunsie Becw (1 mit.);

Pa3HoBeck! 1151 yaneyHbix BecoB (1 mrt.);
Hunmuuapset crexknsanabie (10 v, 2 mT);

Yamka [letpu, mractukoseie (50 mit.);

Yacer necounsie (1 muH., 1 mT.)

Bopouku [1st puiibTpoBaHUS MIACTUKOBBIE (6 IIT.);
Tepxu a1t 06pabOTKM MPUPOTHBIX MaTEPUATIOB MaJIbIe (2 MIT.);
3y00UYuCTKY;

[Tnacrenun, promactepsl, KpacKku;



* Pesunku s Oymar;

*  CONOMMHKHM JIJIS TIUTHS,

» [InacTuxoBbI€ U CTEKJISIHHbIE OYTBHUIKHU JJI TOCTAHOBKU SKCIIEPUMEHTOB;
*  Msuu pe3uHOBBIE pa3HbIX pa3MepoB (5 mT.);

* IlmactuxoBbie MpyXUHBI (3 1IT.);

* Bo3aymmnsie mapsi (5 mrT.)

o Ilpumenku 6enbeBsie (10 mT.);

» bBarapeiika u naMmnouku (KOMIUICKT).

O0opynoBanne HHPOPMANMOHHO-KOMMYHHKANMOHHOE, KOHCTPYKTOPbI

» IIpoekTtop, 3KkpaH;

» JloKkyMeHT-KaMepa;

» Koncrpykrop Tuko ans mogenmupoBanus (1 mirt.);

*  KoHCTpYKTOp «ANBTEpHATUBHBIC UCTOYHUKU SHEPTUM» (2 IIT.).

IInanupyemMble pe3yJbTaThbl 0CBOEHHS IPOrPaMMBbI

IIpenmeTHble pe3yabTaThl:

yuaruecs: Oy1yT 3HaTh Ha3BaHHsI U CIIOCOOBI IPUMEHEHHUSI OCHOBHOT'O
71a00paTOPHOTO 0OOPYAOBAHUS U BEIIECTB; BaKHEHIIINE TOHATHS U CBOWCTBA
00BEKTOB (BEIIECTB) B paMKaX COEPKaTEILHOTO KOMIIOHEHTA TPOTPAMMBI; 3TAITb
MOCTPOCHHUSI HAYYHOT'O 3KCIIEpUMEHTA; MpaBuiia 0€30MacHOro MPOBEICHUS
€CTECTBEHHOHAYYHOT'O SKCIIEPUMEHTA U TIOBEACHUS B TaOOpaTOpHH;

yuamuecs: Oy1yT UMeTh MpeJICTaBIeHHE O Pa3BUTHH HAyKH, B TOM YUCIIE
POCCHUICKOH, BEJIMKUX YYEHBIX, SKCIIEPUMEHTATOpaX U U300peTaTensx;

yuamuecs: Oyn1yT yMeTh AeHCTBOBATH MO0 MHCTPYKLHUSAM, BHOCHTh U3MEHEHHUS B
METOJIMKY SKCIIEPUMEHTa, OCHOBBIBASACH Ha IIEJIM CBOETO SKCIIEPUMEHTA, CTABUTh
COOCTBEHHBIN IKCIIEPUMEHT; IOAOUPaTh HEOOX0IUMOE 000PYAOBaHHE IS
MIPOBEJICHUS SKCIIEPUMEHTA; paboTaTh ¢ HHPOPMAIIMOHHBIMU UCTOYHHUKAMU;
TOTOBUTH MPE3EHTAIMOHHbBIE MaTepHalIbl; OOBSICHIATH MPUYMHBI HAOII0JaeMbIX
SIBIIGHUW WJIN BBIIBUTATh TUIIOTE3bI O HUX;

yyamuecs: OyayT CIoCOOHBI MOCTaBUTh 3KCIIEPUMEHT Ha OCHOBAaHUHM COOCTBEHHOM
LEeIH U TUIOTE3bl C MPUMEHEHHEM MH(GOPMAIMOHHBIX MAaTEpPHANIOB; MPEACTABIATh
pe3yJIbTaThl CBOEH SKCIEPUMEHTAJIbHOW M TIO3HABATEIBHOW JESITEIBHOCTH Ha
KITYOHBIX MEPONPUITHUSIX, KOHKYpcaX U KOH(EPEeHLIHSIX.

MeTtanpeamMeTHble pe3yJbTaThl:

yJamyecss pa3oBbIOT CBOM YMEHHUS B BBIBJICHUM OSKCHEPHUMEHTAIBHOM 3amaun
(mpoGyiembl), BBIpAaOOTKE THUIOTE3bl, KIACCUPHUKAIMM ¥  CHUCTEMaTH3AIHH,
YCTaHOBJICHIH NPUYNHHO-CIIEACTBEHHBIX CBS3EH, BEIBOJOB M YMO3aKIIOYECHHIA;
y4aliuecs: pa3oBbIOT CBOM HABBIKM B IJITAHUPOBAHUH JESTEIBHOCTH, OpPTraHU3alUuU
HAYYHOTO SKCIEPHUMEHTa, AaHAIN3€ IOMYyYCHHBIX pPE3yJbTaTOB M COOTHECEHUH
Pe3yIbTaTOB C MEPBOHAYAIBHBIMU THIIOTE3aMU;

yJaryecs: pa3oBbIOT CBOM HAaBBIKM B CO3J[AHUH CXEM, MOAEICH M MHCTPYKIHN TpH
peleHnH yueOHBIX U M03HABATEIbHBIX 3a7ay.

JInYyHOCTHBIE pPe3yJIbTAThI:

ydaluecs pa3oBbIOT HABBIKU JIOTHUYECKOI0, AHAIUTUYECKOIO0 U KPUTHYECKOTO
MBIIIICHNUS;

y ydammxcs cpopMupyeTcs SMOLMOHAIbHASL M 3HAHWEBAsi OCHOBA YCTOWYMBOTO
MHTEpeca K HayKe U TeXHMKE, JTF0003HATEeIbHOCTH, TI03HABATEIbHOW OTKPBITOCTH;
YBKUTEIFHOE OTHOLIICHUE yYaluXcs K JOCTHXKEHHUSIM YeJIOBEYeCTBA B 00JIACTH
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HAyKH U TEXHUKH, TOCTHKEHUSAM POCCUICKUX YUYECHBIX U HH)KEHEPOB.
* Ppa3BUTHIC HABBIKU MPOAYKTUBHOI'O B3aUMOJCHCTBUS 00yYarOIIErocs ¢ ApyruMu
JETbMH Ha OCHOBE COBMECTHOM IIO3HABATEILHOM IEATEIBHOCTH;
* Ppa3BHUTHE CIIOCOOHOCTEH yJaruxcs, BbISIBJICHHbIE 007aCTH UX HHTEPECOB;

¢ AKKYpaTHOCTb, TCPIICHUC U HACTOMYMBOCTH B ITO3HABATEILHOM ACATCIIBHOCTH.

Crnoco0bl onpeaesieHust pe3yJIbTATHBHOCTH NIPOrPaMMbl
CreneHb COOTBETCTBUS 0XKMJIAEMbIX U MOJTYYEHHBIX PE3yJbTaTOB YCTAHABIMBAETCS HA
OCHOBAHUU TAaKMX IOKa3aTeseH, Kak:
*  YpOBEHb TEOPETUUECKOH IMOATOTOBKH YUAIIMXCS:
- COOTBETCTBHME 3HAHUH YYaLIUXCS MPOrPAMMHBIM TPEOOBAHUSIM;
- OCMBICJIICHHOCTb U NMPaBHJIBHOCTh MCIIOJIb30BAHMSI CIICIIMATIBLHON TEPMUHOJIOTUY;
- IIUpOTa Kpyro3opa.
. YpoBeHb MPAKTUYECKUX YMEHHUI U HaBBIKOB:
- COOTBETCTBHE IIPAKTUYECKHX YMEHHUH U HABBIKOB IPOIPAMMHBIM TPEOOBAHUSM;
- BIJIaJICHHE JJAOOPATOPHBIM 00OPYIOBAHUEM U IPOCTHIMU U3MEPUTEIBHBIMU IPUOOpaMu;
- KpEaTUBHOCTH B BBIIIOJHEHUU NMPAKTUUECKUX 3aJaHUH.
. OO6meyueOHbIe YMEHHUS U HaBBIKM peOeHKa:
- CaMOCTOSITETILHOCTH B 110I00pE U aHaJIN3€e MH()OPMAIIMOHHBIX HCTOYHHUKOB;
- CAMOCTOSITEJIbHOCTh B IPAKTHUECKOW U MCCIIE0BATENbCKON paboTe;
- CaMOCTOSITETILHOCTH B MOCTPOEHUH JUCKYCCHOHHOTO BBICTYIIJICHHUS;
- aJIeKBaTHOCTb BOCHPUATHUS MH(OPMAIUK, UAYILEH OT IeJarora U Jpyrux y4Jaiinuxcs;
- cB00OJa BIaIeHUs U M01a4X 00y4aroIIUMUCS MOATOTOBIEHHONW HH(POPMALIUY;
- CIIOCOOHOCTB CaMOCTOSTENBHO TOTOBUTH CBOE pabouee MecTo;
- COOTBETCTBHE PEaJbHBIX HABBIKOB COOJIIOJICHHSI MTPABUI 0€30MaCHOCTH IMPOTrPaAMMHBIM
TpeOOBaHUSM;
- aKKypaTHOCTb U OTBETCTBEHHOCTbH B paboTe.
AHanu3 JUHaMUKHU JINYHOCTHOTO Pa3BUTHS YYAIUXCS OCYIIECTBIISETCS 110 TPEM
HaIpaBJICHUSM:

. OpraHu3anroHHO-BOJICBBIC KauecTBa (TepPIICHNE, BOJIS, CAMOKOHTPOJIH);

® OpI/IeHTaL[I/IOHHBIG CBOIICTBa JUYHOCTH (MOTI/IBaLII/IH, IIO3HaBaTCJIbHas1 aKTUBHOCTH
YYaIInuXCs);

. [ToBeneHueckne XapakTepUCTUKU (KOH(MIMKTHOCTD, THII COTPYAHUYECTBA).

[TokaszareasiMu B JAHHOM CJIy4ae BBICTYIAIOT: CIOCOOHOCTh TEPEHOCHTH HW3BECTHBIC
y‘IGGHBIe HanyBKI/I B TCUCHUC OHpe,Z[GJ'IeHHOI‘O BpeMeHI/I, HpeOI[OJIeBaTB pr,Z[HOCTI/I, AKTHUBHO
moOyXJaTh ce0s K TPAKTHYSCKUM JICUCTBHUSM, YMEHHE KOHTPOJUPOBATH CBOM IIOCTYIIKH,
CIIOCOOHOCTH OIIEHHBATh CeOsl aJleKBaTHO, OCO3HAHHOE yyacTHe peOeHKa B OCBOCHHUH MPOTPAMMBI,
CIIOCOOHOCTH 3aHSTH ONPEICICHHYIO MO3HIIMIO B KOH(PJIMKTHON CUTYyalluu, YMEHHE BOCIIPHHUMATH
o01ue nejia Kak CBOM COOCTBEHHEIE.

CriocoObI orpe/iesieHus JOCTHKEHHSI ONIPEICIIEHHOTO YPOBHSI TEOPETHYECKOH MTOATOTOBKH,
MPAKTUYECKUX YMEHUN U HABBIKOB U OOIIEy4EOHBIX YMEHHUI 1 HABBIKOB yUaIIUXCS:

1. Ilemarornueckoe HaOIIOACHHUE;

2. Ilegarornyueckuii aHAJIM3 MTOTOBBIX U MPOMEXKYTOUHBIX PE3yJIbTATOB aHKETUPOBAHMSI,
TECTHPOBAHUS, OMPOCOB, BBHIOJHEHUS OOYYAIONIMMHCS TUATHOCTUYECKHUX 3aJaHUH,
ydacTHsi B Y4YeOHBIX M KIyOHBIX MEPONPHUATHSAX, PEHICHUWH 3a1ad MpOoOJIEMHOTO
XapakTepa, aKTUBHOCTH YYAIMXCsl Ha 3aHATHUSX, 3aIIUTHI y4EOHBIX TIPOCKTOB.

JIMHaMUKa JINYHOCTHOTO Pa3BUTHSI YUAIIUXCSI OCYIIECTBIISACTCS TOCPEACTBOM

1. Ilemaroruueckoro HaOIIOAEHUS,

2. Tlemarormueckoro aHaim3a pe3yIbTaTOB AaHKETHPOBAHHS, PEATbHBIX H Y4EOHBIX
CUTYallMOHHBIX 3a/1a4, yYacThsl ydYalluxcsi B Y4YeOHOW JEeATENbHOCTH, KIYyOHBIX
MEPOTIPUSITHSIX U pa3paboTKe (3alIuTe) COOCTBEHHBIX 00pa30BaTEIbHBIX MTPOCKTOB.
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Pe3ynbTarthl GUKCHPYIOTCS B MHIWBHIYAJIbHBIX KapTOUYKaX, IMO3BOJISIONIMX OTCIC)KHBATH
,Z[I/IHaMI/IKy O6paBOBaTeJ'H>HBIX, BOCIIUTATCIIbHBIX H TBOp‘IeCKI/IX peBy.HBTaTOB yanHHXCH nu
oueHuBaroTcsd o 10-0anpHOU cUcTEME.

@®opMbl NMOABEACHUS HMTOIOB peaM3alli¥ MPOrpPpaMMbl U JOCTH)KEHUHN ydaluxcs,
OCBaMBAIOIINX IIPOrpaMMy:
* MpEe3CHTALMU U COOOIIEHUS, MPECTaBIIEMbIe Ha KIIyOHBIX MEPOIPUITHIX;
* y4acTHE YYaIlUXCsl B KOHKYPCHBIX MEPOTIPUATUAX B KOH(DEPEHITUAX Pa3IHIHOTO
YPOBHS;
* IPOBEJECHUE HAYYHBIX IOy U KOHKYPCOB JUISl IPYTUX YYALIUXCS U POAUTEIIEH.



YyeOHo-TeMaTHYEeCKUH JIaH

Ne KouunyecTBO 4acoB
DopMbI
i\ Paznen n tema B
Cero | Teopus | Mpakruka | KOHTPOJIH
1. |BBomnoe 3anarue. OxpaHa Tpyaa u 1 1 0
TEXHHUKA 0e301acCHOCTH B
nmabopaTopun. 3HAKOMCTBO C
NesITeIbHOCTRIO KiTy0a
2. |Pazgen 1. HaGmroneHue, OmbIT, 8 3,5 4,5 Bxoxuast
pKcriepumenT. JlabopaTopHoe puartocTaka
oGopyaoBaHue (dponramsuaz)
PYA Texymuii
KOHTPOJIb
(bpOHTATBHEIH)
3. |Pasnmen 2. Bemukue 8 3 5 Texywuit
DKCIIEPUMEHTATOPBL. IIpaBuia KOHTPOJIb
OCTAHOBKH KCIIEPUMEHTA (rpynmoBoii)
4. [Pazmen 3. YHUKaJIbHEIE n 11 2 9 Texymmii
TAMHCTBEHHBIC CBONCTBA BOJIbI KOHTpOIE
(ppoHTaNEHbIIT)
5. |Pazgen 4. PacTBOpbI 10 2 8 [IpomexyTodanas
AUarHoCTUKa
(pponTansHas)
Texymuii
KOHTPOJIb
(rpynmnoBoii)
6. |Pasmen 5. Ceer 8 2 6 Texymuii
KOHTPOJIb
(bpOHTATBHEIH)
7. |Pazmen 6. DHeprus 8 1 7 Texymuit
KOHTPOJIb
((poHTANBHBI)
8. |Pazmen 7. Bo3myx 8 1 7
[IpomexxyTouHast
AUarHoCTUKa
(MHIMBUTyaJIbHA )
9. |Pazgen 8. 3Byk 4 0.5 3,5 Texymuit
KOHTPOJIb
(TpynmoBoit)
Paznen 9. UTorosrlie 3aHITUS 2 1 1 Texymwuii
10. KOHTPOJIb
(ppoHTaNBHbIIT)
Utoro 68 18 50
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1.

AradonoB A.B., Caduynmun P K., CkBoprio A.U., Tatopckuii JI.A. ®usnka BOKpYT HaC:
KauectBennsie 3agaun o ¢usuke. Oxono 1500 3a1a4 ¢ mogpoOHBIMU PEIICHUSIMU:
VYuebnoe nmocodbue / [Ipequcn. A.U. @ummana. - M.: IJEHAH/I, 2015. - 336 c.

UromeB b.M. Uctopus Texunueckux nHHoBauuii: yueOH. [locobue / 5.M. Uromes, A.I1.
Yconbues. - M.: ®JIMHTA: Hayka, 2013. - 352 c.

Ceprees b.®. 3annmarenbHast GU3NOIOTH: Y IUBUTEIBHBIA MUD KUBBIX OPIaHU3MOB. -
M.: KPACAH/, 2012. - 232 c.

I'yce U.E. bonbmas kaura skcriepuMeHToB. TBOpH, BeIIyMBIBai, n300petaii / U.E. I'yces.
- M.: ACT, 2013. - 240 c.

benbko E. Beceinble HaydHBIE ONBITHL. Y BIIEKATEIbHBIE SKCIIEPUMEHTBI B JOMAIIHUX
ycnosusix. - CI16: TTutep, 2015. - 64 c.

Bbappoy /1. UcTopust Hayku B 3HaMEeHUTHIX n300paxkenusx / Jxon bappoy. - M.: Dkemo,
2014. - 384 c.

Onenka 3¢ (eKTUBHOCTH peaTu3aliiy MPOrpamMm JOMOJIHUTEILHOTO 00pa3oBaHUs JeTeH:
KOMITETEHTHOCTHBIN noxo 1 / oA pen. npod. H.®. Paaronosoii u k.1m.H. M.P. KatyHoBoii
/ Poccuiickuii rocynapcTBeHHBIN nienarorndeckuii yausepcutet uM. A.U. I'epriena, CaHkT-
[TetepOyprckuii ropoackoii JlBoper TBopuecTBa 10HbIX. 2005.

Jluteparypa 1Jis yyamuxcst

1.

2.

3.

P e i S

12.

AnnamBunu K.C. Konunnka Hay4HBIX ONBITOB U 3KCIEpUMeEHTOB - M.: M3narensctBo ACT,
2016. - 128 c.

bonymesckuit C.B., 3apanun B.I'., KapaBaesa A.O. MoXHO 11 yBUAETH 3BYK?
VBiieKaTeIbHBIE ONBITHI CO 3BYKOM, TEIJIOM U CBETOM - M.: DkcMmo, 2016. - 96 c.
IIponeBckuil A. Y AMBUTEIBHBIE ONBITHI C JIEKTPUYECTBOM M MarHuTamu - M.: DkcMmo,
2015. - 80 c.

PooxukoB C.b., PeokukoBa FO.B. Dueprus u nmxenue. @usuka: Dunukionenus OJIMA -
M.: OJIMA Menua I'pynm, 2014. - 303 c.

Makonu JI. Kak Bce ycTpoeHo. MtocTpupoBaHHas SHIUKIONEANS YCTPOMCTB U
MexaHnu3MoB - M.: ManH, MBanoB u ®@epbep, 2014. - 400 c.

Bappoy JI. Uctopust Hayky B 3HAMEHUTHIX H300pakeHusIX - M.: Dkcmo, 2014. - 384 c.
Hukonos A.Il. ®usnka Ha mansiax - M.: U3gatensctso ACT, 2016. - 352 c.

I'opbkasseiii Huk. 3Be3nnbiii BuTaMuH - M.: M3narensctBo ACT, 2016. - 221 c.

Cnasun C.H. Hamm Benukue uzo0perenus - M.: Beue, 2016. - 320 c.

. Ceprees b.®. 3anumarenpHas Gu3nonorus: Y AMBATEIBHBIN MUP )KUBBIX OPTAaHU3MOB. -

M.: KPACAH/, 2012. - 232 c.

. I'yceB N.E. Bonwimas kaura skcriepuMeHToB. TBOpH, BeIIyMbIBal, n300petaii / U.E. I'yces.

- M.: ACT, 2013. - 240 c.
benbko E. Becenbie HaydHbI€ ONBITHI. Y BIIEKaTEIbHBIC SKCIEPUMEHTHI B IOMAIIIHUX
ycnosusix. - CI16: TTutep, 2015. - 64 c.
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[Ipunoxenue 1

I[narnocnmecmae MaTepHaJIbl

1. KapTa BXOJHON JUAarHOCTUKHU MO3HABATEIBHOIO MHTEPECa U TBOPUECKON aKTUBHOCTH

oOyyJaromerocs

Bonpocsl

NuTepnperaunus nosexaeHuss 00y4anierocs

1. Kak Bezer cebst yuamuiics, Koraa 3aaH
BOITPOC Ha COOOPA3UTEIBHOCTh

A) IpeAnoYnTaAET NOMYUYUTHCS, HO CaM HaXOUT
otBeT (50.)

b) xorna xak (3 0.)

B) npeanounTaer mosyqduTh TOTOBBII OTBET OT
npyrix (0 6.)

2. MHOro 1 YuTaeT yyaniuics
TONIOJTHUTEILHOM JIUTEPATYPhI 11O IPpEAMETY?

A) tioctosiaHo (5 6.)
b) mano uutaer (3 6.)
B) me unrtaer coBceMm (0 6.)

3. YacTo nu ydamuiics 3aJa€T BOIIPOCHI 110
HOBOW WJIM MPOWJICHHON TemMe ypoka?

A) gacto (5 6.)
b) naorma (3 6.)
B) ne 3amaer cocem (0 6.)

4. HackoJabKO SMOLIMOHAILHO MOJIOKUTEILHO
OTHOCHUTCS K MHTEJUICKTYaTbHOM
neaTenbHOCTH?

A) oueHb dMOIIHOHAIBLHO (5 0.)

b) cpeaHuit ypoBeHb BBIpRXKEHHOCTH dMOITUH (3
0.)

B) smoruu spKo HEe BHIPAKCHBI HITH
oTnunaTenkHeI (0 6.)

S. [IpocuT u BeIMOJHSET (Ha YpOKE, 10Ma)
TOTIOJTHUTENbHBIE 3aJaHHsI TOBBIILIEHHOM
CJI0KHOCTH?

A) nipocut vacto (5 0.)
b) naorma (3 6.)
B) nukorma (0 6.)

6. [Tpu BBITIOTHEHUU JTIO0OTO 3aTaHUS
[MOJIXOUT K HEMY TBOPUYECKHU?

A) gacto (5 6.)
b) He Bcerna (3 6.)
B) nukorma (0 0.)

7. CtapaeTcs pH BBIIOJIHEHUH paboThHI Ha
KOMITHIOTEPE BOCTIOIB30BATHCS BO3MOKHOCTHIO
1 TIONIPOOOBATh JPYrue METOIbI U IIPUEMBbI
paboThI?

A) cTapaeTtcsl clienaTh 3TO caM, 0€3 y4acTHs
yaurenst (5 0.)

b) mepen TeM Kak cenaTh HHTEPECyeTcs y
yaurenst (3 0.)

B) nanpiie npemiokeHHOro METoa He IBUKETCS

(16.)

HNuTepnperanus pe3yjibTaToB
YpoBHHU N03HABATEJIBLHOI0 HHTEPeca U TBOPYecKoil akTUBHOCTH: 35 - 30 - BbICOKHIA

20 - 29 - cpenHuii
0-19 - au3kuit
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