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1.OcHOBHBIE XapaKTEPUCTUKU

1. 1TlosicHNTEILHAA 3ANMCKA

HanpaBieHHOCTh ecTeCTBEHHOHAYYHAas

AKTYaJabHOCTh

[Iporpamma umMeer npodecCHOHATBHYI0 HANPaBICHHOCTh. YUYEHHKY,
n30paBIIeMy CIEIMATILHOCTD, CBA3aHHYIO ¢ OMOJIOTHEH, OHA TOMOXKET OBJIA/IETh B
COBEPILIEHCTBE HEOOXOAMMBIMU IMPUEMAaMU YMCTBEHHOUM NEATEIbHOCTH, Pa3BUTh
TBOPYECKOE MBIIIIEHUE. Ba’kKHBIM KOMIIOHEHTOM 3TOTO IpoIiecca SABJISETCS YMEHUE
pemaTh OMOJOTUYECKUE U IKOJOTHYECKUE 3a/aud, TaK KaK OHO BCETla CBSI3aHO C
0oJiee CIIOAKHON MBICIUTEIBLHON JNEATeNIbHOCTHIO. /{151 TeX, KTO CMOXET OBIaAETh
cCoZlep KaHUEM JaHHOM MPOTrpamMMBbl, pelieHre 3a7a4 He Oy/eT BBI3bIBATH OCOOBIX
TpyaHocteil. [Ipouecc pelieHus: cTaHeT yBIEKATEIbHBIM U BBI3BIBAET MOTHBAIUIO
JUISL TJIbHEHIIIEro M3y4eHHsl OMOJIOrMU Ha MPO(PUILHOM YPOBHE. Y MEHHUE pelliaTh
3a/1aud pa3BUBAETCS B IpoIlecce OOyYEHUsI, U PA3BUTh 3TO YMEHHUE MOKHO TOJIBKO
OJIHUM IIyT€M — MOCTOSIHHO, CHCTEMATUYECKH PEeIlIaTh 3aJa4Hu.

C nomouipto mnporpamMmbl « TypHUpPHOE M OJUMIIMAIHOE JABUKEHHUE [0
OMoJ0oTUM» O0YYAIOIIMICS TPUOOPETET U 3aKPEITUT MPAKTUYECKUE HABBIKU PAOOTHI
Cc OMOJOTHYECKUMU OOBEKTaMU, BBIMOJHSS MPAKTUYECKHUE 3aJaHHS Pa3TUYHOTO
YPOBHSI CIIOKHOCTU. B CBSI3M € 3TUM JTaHHYIO ITporpamMmy 1o (Gopme couepxaHus u
MpoIecCa NEJArornYeCcKoO IESITENbHOCTH MOKHO OTHECTH K MHTETPUPOBAHHOMY
BUJly, T.K. OHa OOBEIUHAET B II€JI0€ OOJACTH OCHOBHOTO U JOTOJHUTEIHHOTO
oOpa3zoBaHus.

Pabouas nmporpamma « TypHUPHOE U OJTUMIIMAAHOE ABUKEHUE 110 OMOJIOTHUN
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMU:

-3akoH Poccuiickoit ®epeparuu ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit deneparumny;

-Pacnopsixenue [IpaButenscrBa Poccutickoint @eneparuum ot 31.03.2022 Ne
678-p «KoHmenmus pa3BUTHS IOMOJHUTEILHOTO oOpa3oBanus aete mo 2030
rojiay;

-IIpuka3z MunucrepctBa npocsenieHus PO ot 27 utons 2022 r. N 629 «O6
yrBepkaeHun llopsimka opraHu3andd W OCYIIECTBICHUS 00pa3oBaTEIbHOU
JESTEIBHOCTH T0 IOTIOJIHUTEILHBIM 00111e00pa30BaTeILHBIM POTPaMMaM»;

-Ilucekmo MunoOpHayku Poccum Ne 09-3242 or 18.11.2015 «O
HampaBjieHun uHdopmarmmy (BMecte ¢ «MeToAMYeCKUMU PEKOMEHIAIUAMH TI0
MIPOEKTUPOBAHUIO JTOTIOJIHUTENBHBIX OOIIEPa3BUBAIONIMX MpOrpamMMm (BKIHOYAs
Pa3HOYPOBHEBBIE TPOTPAMMBI )».

OTanyuTeabHble 0COOCHHOCTH

[Ipennaraemas mnporpamMmMa HOCHT OOydYaromuii, pa3BUBAOIIMN U
COIIMAJIBHBIN  XapakKTep, TIO3BOJIIET OPUEHTHUPOBATHCS Ha BBIOOp Oymymiei
npodeccur B 00J1aCTH COBPEMEHHOM OMOJIOTHU U 3KoJIoTuU. B Xone peanuszanuu
POrpaMMbl, 00YJaIONTUECs 3HAKOMSTCS C MPUHIMIIAMHU PEUICHUs TYPHUPHBIX U
OJIMMITUATHBIX 3a]1a4 TI0 OMOJIOTH M SKOJIOTHUHU.

Anpecart obyuatomuecs 15-18 ner




O6beMm 17 yacos

[IpOoIOmKUTEIBHOCTD 3aHATHH!
ayauTopHbie — 40 MuH.
BHeayauTopHble (yuactue B YpanbckoM Typuupe HOnbix buonoros (THOB),
broxakaToHe, OJMMIIHAIaX) COTIACHO PETIAMEHTY MEPOTIPUSATHH.

ObpazoBatenbHbIN popmaT

Cpok ocBoeHuss 1 rox ¢ y4eToM OCOOEHHOCTEW BO3pacTa M YpPOBHSA
MOJITOTOBKU JIeTEH JaHHas MporpaMMa MOXET aJalnTHpPOBAaThCA B pead3alvy 3a
IEPBOE MOIYTOJUE COIIACHO IpapuKy MpOBEACHUsI OOJACTHBIX M PETMOHAIBHBIX
MEPOTIPHUITHM.

[TepeyeHb Gopm 0OyUCHUS: MHAUBUyaIbHAs, TPYIINIOBasi, paboTa B Mmapax.

Ha 3aHATHSIX NPUMEHSIOTCS KOJUIGKTHBHBIE W WHIUBHAYaJIbHBIC (HOPMBI
paboThI: TOCTAaHOBKA, PEIICHUE U 00CYKACHUE pellIeHus 3a/1a4, moarotopka Kk THOB,
noAOOp M COCTaBJICHUE 3a/1ad Ha TeEMY, paboTa ¢ ICTOYHUKAMHU UHGOPMAIIUU U T. 1.
[IpennosiaraeTcsi Takke BBINOJHEHUE TOMAITHUX 33JaHUM IO PEUICHUIO 3aaad. B
UTOre O0ydYarouuecs MOTYT BBIUTH HAa TEOPETUUYECKUM YpPOBEHb PEIICHUS 3aj]1au:
pelieHre Mo OonpeAcIeHHOMY IUIaHy, BJIaJICHUE OCHOBHBIMU MpPUEMaMU pEIICHUs,
OCO3HAHUE JIEITEIHLHOCTH MO PEIICHUIO 3a/laud, CAMOKOHTPOJb M CaMOOILICHKA,
MOJICTUPOBAHUE OMOJIOTUYECKUX SIBJICHUM, TPOIECCOB U T. 1.

IlepeueHb BUJIOB 3aHATHM: 6€C€,Z[I>I, J'Ia60paTOpHBIe " IIPAKTHUYCCKHC 3aHATHA,
MacCTCP-KIaCCHhI.

dopma peaM3aliy 00pPa30BaATEIHHON MPOTrPAMMBIL: TPATUITIOHHAS

[lepeuenr ¢GopM TOABENEHUS MTOrOB pealn3aldd JOMOJHUTEIbHON
oOuiepa3BuBatoniei nporpammsl: [loBeaeHre UTOrOB pabOThI IIIAHUPYETCS Yepes
y4acTHe B TYPHUPAX, OJMMITUAIAX, KOHPEPEHIIUX.

KpurepusiMu ycemHoro 0CBOEHUsI porpaMMbl MOXKHO CUUTATH:

. CTENEHb NPOSBIICHUS CAMOCTOSITENIbHOCTH B paboTax;

. CTEIEHb CJIIOKHOCTHU PaboThI, €€ 00bEM;

. cyOBbeKTHBHAs, OOBEKTUBHAS HOBU3HA BBIITOJIHEHHON PaOOTHI.

YpoBeHb
[Tporpammoii mpexyCMOTPEHBI TPH YPOBHS YCBOCHHS yueOHOr0 MaTepHasa.

IlepBblii YpPOBEHD - JOIIYCTUMBIH.

VYyanmiicd Npyu BBHINOJHEHUM 3aJaHMS ONMUPAETCS HA MOMOILNb Ileaarora:
HYKIA€TCS B TONOJHUTENBHBIX MTOSICHEHUAX, ITIOMOILH, ITIOOIIPEHUU TEUCTBUMN.

BTopoii ypoBeHb - cpeiHHi.

VYyammiicss mMoxkeT paboTaTh CaMOCTOSITENIBHO, OMHUPAsCh Ha CIOBECHBIN
KOMMEHTApUi W JAEMOHCTpalMI0 JeUCTBUM menaroroM. BeimosHser paboTy B
COOTBETCTBHH C ITOCTABJIEHHBIM YCIIOBUEM. THOT1a HY)KIA€TCS B JJOTIOJHATEIIBHBIX
MOSICHEHUSIX CO CTOPOHBI Ie1arora.

Tpernii ypoBEHb - BBICOKHUA.



y‘-IEH].[PIfIC?[ CIIPaBJBICTCA € IMOCTABJICHHBIMU 3a/la4aMU CAMOCTOATCIIbHO, HEC
HYXOA€TCsA B I[OHOJ'IHI/ITCHI)HOIZ noMomuM CO CTOPOHBI II€garora, cCTapacTcCsa
HCIIOJIB30BATh HaA 3dHATHH Y>KC HMCIOIIMCCA 3HAHWA W YMCHHA, TBOPYCCKU
IIOAXOAUT K BBIITOJIHCHHUIO 3aﬂaHI/Iﬁ.

1.2 Ilenb: pa3BUTHE HCCIENOBATEIBCKOW KOMIIETEHTHOCTH OOYYaroIIMXCs
IOCPEACTBOM OCBOEHHUS UMM METOJOB HAyYHOTO IO3HAHUS U YMEHHH ydeOHO-
MCCIICOBATENIbCKOM, IIPOEKTHOW JEATENBbHOCTH W PEIIEHUS TYPHUPHBIX U
OJINMIIMAJHBIX 3a7a4.

3amaun

. pa3BUTHE TI03HABATEIHLHOW AKTMBHOCTH, WHTCIUICKTyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEN 00yUJaromuxcs;

. TBOPYECKOE pPa3BUTHE HAYMHAIOIIUX MCCJIEAOBATEICH, pa3BUTHE
HaBBIKOB CAMOCTOSTCIILHON HayqYHOUM pabOTHI;

. HAy4YUTh IIKOJIBHUKOB  CJIEIOBaTh TPeOOBaHMSIM  O(POPMIICHHS
HCCIIeIOBATEIIbCKOM pabOTHI;

. 0Oy4YHUTH y4anumxcs 0000IIEHHBIM METOJaM pelIeHUs

BBIYUCIIUTCIIbHBIX, KAUCCTBCHHBIX U SKCIICPUMCHTAJIBHBIX 3a/1a41 KaK I[CﬁCTBeHHOMy
CpCACTBY (bOpMHpOBaHI/IH OMOJIOTHMYECKUX U DKOJOTMYECKMX 3HAHUU M y‘lC6HBIX

YMEHH;
. HAay4YUTh ITPOJLYMAHHOM apTyMEHTALMU U KYJIbTYpPE PACCYKICHNUS,
. CIIOCOOCTBOBATh MHTEIJIEKTYAIIbHOMY Pa3BUTHIO YYaIIUXCs, KOTOPOE

o0ecrneunT nepexoj] OT 00yUeHHsI K caMo00pa30BaHUIO.

Peanuzanusi yka3zaHHBIX II€JIe BO3MOKHA MPU OCHAIIEHUU IIKOJIBHOTO
kaOuHeTa OMOJIOTUU COBPEMEHHBIMH IMpuOOpaMu U oOopymoBanueMm. B pamkax
HalMOHANBHOTO TmpoekTa «OO0pa3oBaHHWeE» 3TO CTajJO0 BO3MOXHBIM Oiarojmaps
CO37aHHI0 B 00IIe00pa30BaTEIbHBIX OPTraHU3AINIX, PACIIONIOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJlbIX TOpOJiaXx, IIEHTPOB OOpa30BaHHsA €CTECTBEHHOHAYYHOU U
TEXHOJIOTMYECKON HallpaBieHHOCTEN 1LeHTpa «Touka pocra». BHenpenne 3toro
000OpyZI0BaHUS MO3BOJUT KauYE€CTBEHHO M3MEHUTH Mpoliecc 00ydeHusi OHOJIOTHH.
DKCHEpUMEHTHI MMO3BOJIAT MOTYYaTh TOCTOBEPHYIO HHGOPMAIIHIO O TPOTEKAHUU TEX
WJTU UHBIX TIPOIIECCOB M B3aUMOCBSI3SX B )KUBBIX cUcTeMax. Ha ocCHOBe MoJTy4eHHBIX
AKCIEPUMEHTANIbHBIX JIaHHBIX OOy4aeMble CMOTYT CaMOCTOSITEIBHO JIeJaTh
BBIBOJIbI, 0000IIaTh Pe3yJbTaThl, BBISIBISATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO
OyJeT crmocoOCTBOBATH MOBBIIICHUIO MOTUBAIIUUA O0YUEHHUS IIIKOJIBHUKOB.

OGpazoBatenbHasi TporpaMma IO3BOJISET HHTETPUPOBATh peaU3yeMbIe
MOAXOIbI, CTPYKTYPY U COJICpKaHKE NMPU OpTraHu3allui 00yueHus1 OMOoJIOruu B 8-9
10—11 xmaccax, BBICTPOGHHOM Ha 0a3e JHO00T0 €3 JOCTYIHBIX Y4eOHO-
MeToauyeckux komiuiekcoB (YMK).

Hcnonp3oBanne o0opymoBaHus IeHTpa «Todka pocTa» TpH peau3aiuu
nanHoi OI no3BossieT co3ath yCIOBUS:

o pacIIMpPeHust CoAep>KaHus MKOJILHOTO OMOJIOTHUYECKOTO 00pa30BaHUS;

o JUIS.  TIOBBIIICHUS] TIO3HABATEIbHOW AaKTUBHOCTH OOYyYaroIIuXcs B



€CTECTBEHHOHAYYHOU 00J1acTH;

o JUTSL pa3BUTHS JINYHOCTHU PEOEHKA B Mpolecce 00yueHus OMOJIOruu, ero

CIIOCOOHOCTEN,

L q)OpMI/IpOBaHI/I}I N YIOBJICTBOPCHUA COIUAJIBHO 3HAYUMbBIX HHTCPCCOB 1

noTpeOHOCTEH;

L4 JJIA pa60TBI C OI[&péHHBIMI/I IDKOJIbHUKAMH, OpraHru3aluu uX pasBUTHUA

B PA3JIMYHBIX o0macTax O6p8.30B3.T€JIBHOI>i, TBOp‘IGCKOfI JACATCIIBHOCTH.

1.3 Coneprkanue 00111e00pa3oBaTeibHON 001IEpa3BUBAIOIIEH TPOTPAMMBI.
VY4eOHblll (TeMaTUUYECKUI) TUIAH:

M3 Hux
No Bcero | teopus | JTabopa | [Ipoekt
Ha3Banue pa3zaena, TeMbl| 94acoOB TOPHBIE | B, DopMeI
n/ 17§ y4eOHBI | KOHTPOJIA
i} IIPAKTH | €
YECKHE | UCCIIE0
e BaHUS
1 | 3amauu THOb 6 2 1 3 IIpencrasnen
ue
pe3ynbTaToOB
CBOEH
KOMaH/Ie
2 | 3amanunsa buoxakarona |4 1 1 2 Penrenue
3aa4
3 | 3amaumn 0oTOOpOYHBIX| 4 3 1 Yyactue B
TYpOB OJTMMITHA]] OJINMITHAIaX
4. | 3amaum  perMOHANBHBIX| 2 2 Vyactne B
TYpPOB OJIUMITHA]T OJIMMITHAJIAX
5 | 3agaun onuMmmuaj By30B| 1 1 Pemenune
(MI'Y,  Bcecubupckas 3a7a4
OJIMMITHAJ1A) TTOBBIIIICHHOT
0 YpOBHS
CIIOKHOCTH
6 | Utoro 17 8 4 5




Conepxanue yueOHOro (TeMaTH4eCcKoro) rmiaHa:

1. 3agauu THOB (6 yacoB)

Teopusi. O0cyxnenne u BeiOOp 3amau THOB. Pa3bop TeopeTrueckux OCHOB
BbIOpaHHbIX 3a7a4 THOB. PaGoTa ¢ muteparypoi.

IpakTnka. Pa30op npakThyecko 4YacTH BBIOpaHHBIX 3aaad. Pabora ¢
QITOPUTMOM BBITIOJIHEHUSI TTPAKTUYECKUX METOJOB JJisi pemieHus 3anad. [logdop
obopynoBanusi. CocTaBieHUE MPE3CHTAIIUH 3AIIUTHI CBOSH 3ajauu.

3amuTa pelieHus 3a1auu.

2. 3amaun broxakarona (4 uaca)

Teopus. [lonyuenne 3amanuil u ux oOcyxaeHue. Pazbop TeopeTHueckux
OCHOB 3a7aHuil buoxakarona. [InanupoBanue pabOTHI MO BBINOJHEHUIO 3aJaHUM.
PaGoTa ¢ nmutepaTypoii.

IIpakTuka. Pa30op u BeINOJHEHNE MPAKTUYECKOW YacTu 3agaHuii. PaboTa c
M0 BBIMOJHEHUSI MpaKTUYeCKOW wyactu 3anaHuii. I[logbop oOopynoBanHus u
HEOOXOMMBIX MaTepHasioB U 00beKkTOB. COoCTaBIEHUE MTPE3EHTALINH 3aIUThI CBOEH
3a/1a4u.

3. 3agaun 0TOOPOUYHBIX TypOB oyiuMIHa (4 yaca)

3amaun  otOopounsix stanoB BCOILL. 3amaun  OTOOPOYHOrO 3Tarna
«3yMpy».

4. 3agaun peruoHaJbHBIX TYpOB onuMIuaj (2 yaca)

Pemenne 3amau pernoHanbHbIX 3TannoB BCOLLL

5. 3agauu onmumnuaj By3oB (MI'Y, Bececubupckas onumnuazna) (2 yaca)

Pa36op 3anau «lloxkopu BopoObeBbl rops», «JlomoHocoB». Pa3bop 3amau
Bcecubupckoii onmuMnuaabl MKOJIbHUKOB.

1.4 IlnanupyemMble pe3ynbTaThl

YMeHue pemarh 3a4ayd MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTHU
SBJISIETCSI OJHUM M3 TOKa3aTeNiell YPOBHS Pa3BUTHS OMOJIOTMUYECKOTO MBIIUICHUS
IIKOJIbHUKOB, TITyOUHBI YCBOCHHSI HMH Y4€OHOTO MaTepuara.

OOyuaromuics HayquTCs:

o IPUMEHATh OCHOBHBIE METO/bI MO3HAHUA: HAOJNIOJIEHUE, U3MEPEHUE,
OKCIIEPUMEHT;

o BBISBJIAITh AeQUIMTHEI WHGOPMAIMHU, JAHHBIX, HEOOXOIWMBIX IS
pelleHus: NOCTaBJICHHON 3a1auH;

o BBISIBJISITH ~ NPUYMHHO-CJIEICTBEHHBIE  CBSI3W  MpPU  M3YyYEHUU
OMOJIOTMYECKUX SIBJICHMA W TIPOIECCOB, JeNaTh BBIBOABI C HCIOJIb30BAaHUEM
JETYKTUBHBIX U WHAYKTUBHBIX YMO3AKIIOUCHHN, YMO3AKIIOUEHUH 10 aHAJIOTHH,
(bopMyIMpOBaTH TUIIOTE3bI O B3aUMOCBS3SIX;

o CaMOCTOATENLHO BHIOMPATH CIIOCOO perieHus: yueOHOM OM0I0rH4ecKoit
3alayd  (CpaBHUBATh HECKOJIBKO BAapUaHTOB peEUIECHUs, BbHIOMpATh HamboJee
HOJXOSAIINM ¢ y4ETOM CaMOCTOSTEIBHO BbIJIEJICHHBIX KPUTEPUEB).

o IPOBOAUTH [0 CAMOCTOSITENILHO COCTaBJICHHOMY IJIaHY HaOJIO/IeHuE,



OMOJIOTMYECKUI SKCIIEPUMEHT,

o UCCJICIOBAaHUE 110 YCTAHOBIICHHUIO OCOOCHHOCTEH OMOJIOTHYECKOTO
o0BeKTa (Tporecca) U3ydeHus, MPUIMHHO-CIICJICTBEHHBIX CBSA3CH M 3aBUCUMOCTEH
OMOJIOTMYECKUX 0OBEKTOB MEXK]Ty COOOI;

o OLICHWBAaTh HAa NPUMEHHMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYICHHYIO B XO7I¢ HAOJIOICHUS U SKCIIEPUMECHTA;

o CaMOCTOATENFHO  (OPMYIUPOBATh OOOOIIEHWS ¥  BBIBOJABI 10
pe3yibraTamMm IPOBEJEHHOTO HaOIIOIeHUS, IKCIIEPUMEHTA, BJIQJICTh
WHCTPYMEHTAMH OIICHKH IOCTOBEPHOCTH TIOJTYYEHHBIX BBIBOJOB U 0000IIECHUIA;

o MIPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIIee pa3BUTHE OMOJOTHUECKUX
MIPOIIECCOB U UX TOCJEACTBYS B aHAJIOTHYHBIX MM CXOIHBIX CHUTYaIHsIX, a TAKKE
BBIJIBUTATH TPEIIIOJIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

BocnurareasHbiMu pe3yJbTaTaMd U I[EHHOCTHBIMU OPUEHTHUPAMHU
SBJISIIOTCSL:

*bopMUpPOBaHKE TO3UTHUBHOIO OTHOIICHUS OOydYaromuxcsa K 0a30BbIM
LEHHOCTSM HaIlIero OOIIeCTBA U K COLMAIIBHON PEAIbHOCTHU B LIETIOM,

*(¢hopMUpOBaHKE TIPEICTABICHUN O IPUPOJIE KAaK YHUBEPCAIbHON 1IEHHOCTH;

*pa3BUTHE YCTOMYMBOTO MMO3HABATEIBHOIO NHTEPECA K OKPYKAIOIIEMY MUPY
IPUPO/IBI;

*pa3BUTHUE MPEACTABICHUN O Pa3IMYHBIX METOJIaX MTO3HAHUS TPUPOIBI

*¢bopMHUpOBAaHNE YMEHHUMW, CBSI3aHHBIX C  BBIMOJHEHHWEM  Y4eOHOIO
UCCIICIOBAHMUS.

Obyuarowuiics noaxy4um 03MOICHOCb HAYYUMbCA.!

. OpraHU30BbIBATh U IPOBOAUTH MHAUBUAYAIBHYIO UCCIIEI0BATEIBCKYIO
NeATEIbHOCTh 1O OHOJOrMu (MW pa3padaThiBaTh WHIUBUIYABHBIA IPOEKT):
BBIJIBUTaTh THUIIOTE3bl, IUIAHUPOBATh pabOTy, OTOMpaTh M MPeoOpPa3OBBIBATH
HEOOXOAMMYI0 HMH(POPMALIMIO, MPOBOAUTH SKCHEPUMEHTHI, HHTEPHPETUPOBATH
pE3yNbTaThl, 1€aTh BBIBOJBI HA OCHOBE MOJIYYEHHBIX Pe3yJIbTaTOB, MPE/ICTABISATh
IIPOJYKT CBOMX HCCIIEOBAaHUM;

. MPOTHO3UPOBATH MOCIEICTBUS COOCTBEHHBIX HCCIIEIOBAHUN C yUETOM
ATUYECKUX HOPM M DKOJIOTHUECKUX TPEOOBAHMIA;
. aHAIM3UPOBaTh W  HUCIIOJB30BAaTh B  PEIIEHUHM  YYEOHBIX W

HCCICAOBATCIBCKUX 3aJad I/IH(I)OpMaI_[I/IIO O COBPCMCHHBLIX MHCCICIOBAHUAX B
6I/IOJIOFI/II/I, MCAUIIMHEC U OKOJIOTHH,

® ApryMCHTUPOBATH HCO6XO)II/IMOCTB CHUHTC3a CCTCCTBCHHO-HAYYHOI'O U
COOMOTYMAaHUTAPHOT'O 3HAHHA B 3IIOXY HH(bOpMaHHOHHOﬁ OUBUIN3AIIUN,
® HCIIOJIB30BaTh HpI/IO6peT€HHBIe KOMIICTCHIIMK B HpaKTquCKOﬁ

JEATEIbHOCTH U MOBCEAHEBHOM KU3HU JJIsl MPUOOPETEHUs ONbITa JAESTEIbHOCTH,
MpeIecTBYIOMEeH MpodhecCUOHAIBHOM, B OCHOBE KOTOPOM JISKUT OMOJIOTHS KaK
y4eOHbIN TpeIMeET.



2. Opranu3aiMOHHO-TIEJarOTHYECKUE YCIOBUS

2.1 KanengapHslii yueOHBIN rpaduk

2.2 YcnoBus peanu3aiyy mporpaMMbl

MarepuanbHO-TEXHUYECKOE 00ecrieueHre 00pa3oBaTeIbHOrO MpoIlecca:

3aHATUS TPOBOJATCA B KaOuHere Oumosioruu. KaOuHET oOcCHaIlleH BceM
HEOOXOJUMBIM 000pYyI0BaHHEM, KOMGMOPTEH I Pa3IMUHbIX (HOpM OOyUEeHHS U
MO3BOJIAIOT PEAU30BATh MPOrPaMMy B MIOJTHOM 00OBEME.

JIst opranu3anuu 3aHATU HEOOXOAUMO ClielyIollee 000pyI0BaHUE:

MartepuanbHO-TeXHUYECKas 0a3a 00pa3oBaTeIbHOTO IeHTpa « Touka pocTay
BKJIIOUAET B ce0s1 COBpEeMEHHBIE U Kiaccuueckue mpubopsl. [locnennue mpomm
MHOTOJIETHIOIO ampoOaIfio B IIKOJE€ W TMOJMYYWIM TpPU3HAHUE Yy YyUUTENen
€CTECTBEHHOHAYYHBIX MPEIMETOB.

OCHOBHOI akIIEHT CJeJIaeM Ha OMUCaHWU IU(POBBIX JAOOpATOpUN U UX
BO3MOXHOCTSIX.

l.IludppoBass  (xommwiorepHasi) sgaboparopust (IJI), mnporpammuo-
anmapaTHbld  KOMIUIEKC, JaT4yMKOBash CHUCTEMa — KOMIUIEKT Y4eOHOro
000pyI0BaHUsl, BKJIIOYAIOIIUNA HM3MEPUTENbHBIA OJIOK, HHTEp(dEiic KOTOpOro
MO3BOJISIET OOECMeYnBaTh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U Habop
JTATYUKOB, PETUCTPUPYIOUTUX 3HAYCHUS PANTUUHBIX (PU3NYECKUX BEIUUHH.

JlaTyuk TeMIeparypsl IUIATUHOBBIA — IPOCTOM M HAAEKHBIM JaT4UK,
MpeHA3HAYCH I U3MEPEHUST TeMIIepaTyphl B BOJIHBIX pPAacTBOpPaxX M B Ta30BBIX
cpenax. HMmeer pasznmuuHbiii auana3oH usMepenud ot —40 go +180 -C.
Texaudeckue XapaKTePUCTUKH JaTYMKa yKa3aHbl B  WHCTPYKIIUH  TIO
AKCILTyaTal|H.

JlaTauk TemmepaTypbl TEPMONAPHBIA TpPEIHA3HAYCH IS HW3MEPCHHUS
temriepatyp 10 900 °C. Hcnonb3yeTcss Ipu BBIMOTHEHUU PabOT, CBA3AHHBIX C
U3MEpPEHUEM TeMITepaTyp TJIaMEHH, TUIABJICHUS U PA3JIOKEHHS BEIIECTB.

JlaT4uK ONTHUYECKON TIJIOTHOCTH (KOJIOPUMETP) — TMpeaHa3HayeH s
U3MEPEHUS ONTHYECKOM MIIOTHOCTU OKPAIICHHBIX PAaCTBOPOB.

Hatuuk pH npegnazHaueH s usMepeHus: BoJopoaHoro nokasarens (pH).
B mHacrosimee BpeMs B IIKOJY TMOCTYyHalOT KOMOWHUPOBAHHBIC JATUMKH,
COBMENIAlonme B cebe CTEKISIHHBIA BJIEKTPOJl C DJIEKTPOJAOM CPaBHEHHUS, YTO
nenaeT paboTy MO U3MEPEHHUI0 BOJOPOJIHOIO IMoKazaress 0ojiee KOMGPOPTHOM.
JHuanaszon uzmepenuit pH ot 0—14. Hcnonb3yercs nis n3MepeHnsi BOOJOPOIHOTO
MoKa3aTedsl BOJHBIX pAacTBOPOB B PAa3IWYHBIX HCCIEIOBAHHUSIX OOBEKTOB
OKPYKarOIIEU CPEIBI.

JlaTauk 3IEKTPONMPOBOAHOCTH TpPEIHA3HAYCH /I M3MEpPEHUs YACTbHOU
AJIEKTPOTIPOBOTHOCTH JKUJIKOCTEH, B TOM YHCIIE W BOJHBIX PAacCTBOPOB BEIIECCTB.
[IpumeHnsieTcs TpU HM3YYCHHH TEOPHUHM DJICKTPOJUTHYECKON JIHCCOILUAIINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB.

JlaT4uK XJTOpUI-MOHOB UCIIOIB3YETCs JIJISl KOJIMYECTBEHHOTO OMPEIEICHUS
coJiepKaHusl MOHOB XJIOPA B BOJHBIX PacTBOpax, Mo4Be, MpoaykTax nutaHus. K
JATYUKY TIOJIKJIF0YaeTCst MOHOCeNeKTUBHBIN dekTpo (MCI) (pabounii anexTpon),
MOTEHITUAT KOTOPOTO 3aBUCHUT OT KOHIIEHTPAIIUHU OMPEEIIEMOT0 HOHA, B TAHHOM



ciydae oT koHneHTparuu aHuoHoB Cl— . Ilorenmuan MCD ompenenstor
OTHOCHUTEJILHO 3JIEKTPO/Ia CPAaBHEHUSI, KaK MIPaBUIIO, XJIOpCEpeOpsIHOTO.

JlaT4vK HUTPAT-UOHOB MPEAHA3HAYEH JIJISl KOJIMYECTBEHHOIO ONpeeIeHUs
HUTPATOB B PA3JIMYHBIX 00BEKTAX OKPYXKAIOIIEH Cpe/bl: BOJE, OBOIIAX, GPyKTax,
KOJ0ACHBIX M3ACIUSIX U T. [I.

Mukpockorn 1udpoBoii pegHa3HayeH A U3y4eHus: GopMbl KPUCTAILIOB U
HaOJIIOICHUS 32 POCTOM KPUCTAIIOB.

[Tpubop s MmoydeHUs ra3oB HCIOIB3YETCS ISl MONYYCHHUS HEOOIBIINX
KOJIMYECTB T'a30B: BOJAOPOAA, KUCIOpOAa (M3 MEPOKCHAA BOJOPOJA), YIIIEKUCIOrO
rasa.

KanpoBoe oGecneuenue: Ilemaror AOMONHUTENBHOTO  0Opa3oOBaHUs
HNo6parumoBa  TatbgHa  MwuxaiioBHa, UMeeT  Bbiculee  OOpa30oBaHUE.
[Tegarornyeckuii crax — 33 roga. KBanudukanuonHas KaTeropusi — BbICIIAs.

Metonuueckue marepuansl: Kype Benercst B Bujae cooOmaromux Oecen u
IpaKTHUECKUX 3aHATHH. B Xxome Oecenpl maercs mMHpoOpManus O KOHKPETHBIX
MeToJIaX ¥ mpueMax padoThl sl yCIIEUTHOTO PEUICHHs TYPHUPHBIX U OJTMMITHAIHBIX
3a1a4d. Ha npakTuuecKkux 3aHsITUAX ydaluecs, ONUpasCch HA MOJyYEHHBIE CBEICHUS
U MHPOPMAIUIO, YACTUYHO CAMOCTOSITEIbHO WJIM CaMOCTOSITEIbHO BBIIOJHSIOT
3a/1aHMUSL.

2.3 ®opMBbI aTTECTAIIMU/KOHTPOJISL U OLICHOYHBIE MATEpUaIb

Texkymmii:

- OLICHKA YCBOEHUS M3y4aeMOI'0 Marepuana OCYUIECTBISETCS MEIaroromM B
dhopme HaOI0ICHNUS;

- IPOrHOCTHYECKUI ONlepalnii yueOHOro JEHCTBUA 10 Hayaja ero peajibHoro
BBITIOJIHEHUS,

- TOOIEPALMOHHBIA, TO €CTh KOHTPOJIb 33 IPAaBUJIBHOCTBIO, IOJHOTOM H
IIOCJIEIOBATEIBHOCTHIO BBINIOJHEHUS ONIEPALIMIA, BXOISIINX B COCTAB JIEUCTBUS;

- pedIieKCUBHBIN, KOHTPOJIb, OOpalllEeHHBIH HAa OPUEHTUPOBOYHYIO OCHOBY,
«IUTaH» IEUCTBUS U ONUPAIOIIMICSI Ha TOHUMAHUE IPUHILIMIIOB €0 MOCTPOCHHUS.

CaMooLEHKa M CAMOKOHTpPOJIb, OIPEAEJIEHNE YYEHMKOM TIPaHHULl CBOETrO
«3HAHUSA-HE3HAHMS, CBOMX MOTEHIHUAIBHBIX BO3MOKHOCTEM.
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