MunuctepctBo obpasoBanus Camapckoii o0acTu

rocyaapcTBeHHOe OI0KeTHOE 00IIeo0pazoBarenbHoe yupexkaenne Camapkoil oomactu
cpenHsis o0meoopa3oBaTebHas mkoma Ne 3
umenu JBaxns! ['epos Conmanmuctudeckoro Tpyna B. 5. JIntBuHOBa
n.r.7. CMBIIIIsieBKa MyHAUIATBHOTO paiioHa Bomkckuit Camapckoii o0mactu

PEKOMEHJOBAHO YTBEPKIEHO

MeTtoauyeckum COBETOM [Mpuxazom Ne 44/1-o1 ot «30» uross 2025t.
IIpoToxomn Ne 7 Hupexrop 'BOY COII Ne 3 m.r.1. CMbIIUISIEBKA
oT «27» mas 2025r. O. C. Tpycosa

C=RU, OU=[upekTop wkonel, O=FE0Y COLLU
Ne 3 n.r.T. Cmblwnseska, CN=Tpycosa O.C.,
E=sm3_sch_vlig@samara.edu.ru

“ ‘\ 00e181e19133fbc093
2025.10.07 14:16:30+04'00'

JlonoJiHuTeIbHAsA 001Ieo0pa3oBaTe/ibHAs 001epa3BUBAKOIIAS POrpaMMa
«buoJlao»

EcTtecTBeHHO-Hay4Has HAIIPaBIEHHOCTh
Bospact yuamuxcs: — 14-18 ner
Cpok peanuzanuy nporpaMmsl: 1 roa

PazpaboTunk:
CMeTaHHHUKOBA

Haranbs AnexcannpoBHa,
YUUTEIb OHOJIOTUH

m.r.T. CmeimnrsgeBka, 2025 rox



COJEPKAHUE

[TosicHuTEIbHAS 3aITHCKA

Lenu u 3agaun

VueOHbIH J1aH

CopepxaHue MporpaMmMbl

NudopmanmonHoe obecriedeHre mporpaMmbl

Crnucox nureparypsl

12
14
18
19



MHHOACHUTEJIBHASA 3AIINCKA

JomnonuurensHast obmeoOpa3oBaTenbHas obliepa3BuBaromas mnporpamma «buoJlad» sBasercs
IIPOrPaMMOI €CTECTBEHHO-HAyYHOI HANIPABJICHHOCTH.

[TIporpamma «buoJlab» pa3paboraHa B COOTBETCTBUH CO CJICAYIONIMMH HOPMATUBHBIMU
JIOKYMEHTaMHU:

- Bceobas gexnapanus npaB yesioBeKa.

- ®enepanbHblil 3akoH «O06 obpazoBanuu B Poccuiickoit denepauun» ot 29.12.2012 N 273-D3.

- Ilpuka3 MunuctepctBa oOpa3oBaHuss u Hayku P® ot 27.07.2022 Ne629 «OO6 yTBepkIeHUU
[Topsinka opraHu3ali U OCYIIECTBICHHUS 00pa30BaTEIbHON JAEATEIBLHOCTU MO JONOJHUTEIbHBIM
0011eo0pa3oBaTeIbHBIM IPOrpaMMam.

- Vka3 Ilpesunenra Poccuiickoii ®enepaunn «O HalMOHANbHBIX LENIX pa3BuTHs Poccuiickoit
®enepannn Ha niepuoa 110 2030 roxay.

- Konmenmust pa3BuTHsS JONONMHUTENIBHOTO oOpasoBanus 10 2030 roma (yTBepkaeHa
pacniopspkenneM [IpaButenbctBa PO ot 31.03.2022 Ne 678-p).

- Crparerus pa3Butusi Bocnutanus B Poccuiickoir ®enepauuun Ha nepuon ao 2025 rona
(yrBepxkaeHa pacnopsbkeHueM [IpaButenbcrBa Poceuiickoit @enepanuu ot 29.05.2015 Ne 996-p).

- [Inan mepomnpusituii o peanuzanuu B 2021 - 2025 rogax Crtparerun pa3BUTHsS BOCIIUTAHUS B
Poccuiickoii @eaepannu Ha niepuon a0 2025 ronma (yTBepxKaeH pacropsbkeHueMm lIpaButenbcTBa
Poccuiickoii @eneparuu ot 12.11.2020 Ne 2945-p).

- IIpuka3 MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 ytBepxaenun llopsaka npuMeHEeHNs: OpraHu3alusIMy, OCYLIECTBIISIOIUMU 00pa30BaTEIbHYIO
JESITENIbHOCTD, 3JEKTPOHHOTO OOYYEeHHs, IUCTAaHIIMOHHBIX O00pa30BaTeNbHBIX TEXHOJIOTHH IpU
peanu3auy 00pa30BaTeNbHBIX IPOrPaMM».

- IIpuka3 Munucrepcra npocsenieans PO ot 03.09.2019 Ne 467 «O06 yrBepxkaenun lLleneBoit
MOJIETH Pa3BUTHS PETUOHAIIBHBIX CUCTEM JIOTIOJIHUTEIBHOIO 00pa30BaHUs JIeTei.

- IlocTanoBnenue ['J1aBHOTO rOCyIapCTBEHHOro caHuTapHoro Bpaya Poccuiickoii denepamnuu ot
28.09.2020 Ne 28 "OO6 yrtBepxkaeHun caHutapHbeix mnpasun CII 2.4. 3648-20 "CanutapHo-
AMHUAEMHOJIIOTUYECKHE TpeOOBaHMS K OpraHu3alMsM BOCHHUTAHUS U OOydYeHHs, OTIbIXa |
037I0OPOBJICHUS JETEH U MOJIOACKHU".

- Ctparerusi connagbHO-2KOHOMHYECKOTo pa3BuTusi Camapckoi obiactu Ha nepuon a0 2030 roga
(yrBepxkneHa pacnopsbkenueM IIpaButenscTBa Camapcekoit oomactu ot 12.07.2017 Ne 441).

- [Iucbmo MunucrepctBa odpasoBanust 1 Hayku P® ot 18.11.2015 Ne 09-3242 «O nHanpaBieHuu
uHpopmarum» (¢ «MeToaruecKUMU PEKOMEHIALMSIMH IO MPOEKTUPOBAHUIO JOTOJHUTEIbHBIX

o011epa3BUBAIOLINX TPOrpaMM (BKJIHOYasi pa3HOYPOBHEBBIE TPOIPAMMBI)».



- [InceMo MuHHKCTEpCTBa 00pazoBanust U Hayku Camapckoit obmactu ot 30.03.2020 Ne MO-16-09-
01/434-TY (¢ «MeroguyeckuMu PEKOMEHIAUUSIMH TIO TOATOTOBKE  JIOMOJHUTEIBHBIX
00111e00pa30BaTeNIbHBIX O0IIEPa3BUBAIOIIMX IPOTPaMM K MPOXOXKICHHUIO IPOLETYPhl SKCIEPTU3bI
(1oOpoBONBLHON cepTHU(UKALMK) JUIsI MOCIEAYIOIIEro BKIIOYEHUS B peecTp 00pa3oBaTeIbHBIX
IporpaMM, BKIIOYEHHbIX B cuctemy [1DJ1O»).

- Ilpunoxenue Kk nucbMy MUHUCTEpCTBa 0OpazoBanus U Hayku Camapckoit obmactu ot 12.09.2022
NeMO/1141-TY «MeTonnueckue pEKOMEH Al o pa3paboTke JOIIOJTHUTEILHBIX
00111e00pa30BaTeNbHBIX 00IEPa3BUBAIONIUX IPOrpaMM (HOBas peAaKIUs JOIOTHEHHAs )».

- Ilpuka3 munuctepcTBa obpasoBanus u Hayku Camapckoit oomactu ot 20.08.2019 1. Ne 262-on1
«O6 ytBepknenun IlpaBun mnepcoHnDUIMPOBAHHOTO (UHAHCUPOBAHUS JIOMOJHUTEIHEHOTO
oOpazoBanus zaeredl B Camapckoil 00jacTM Ha OCHOBe cepTu(duKaTa NEepCOHU(UIUPOBAHHOTO
(buHAHCUPOBaHMS JIOMOJHUTEIBHOTO 00pa3oBaHMs JAeTeH, 00yJaromuxcs IO JONOJHUTEIbHBIM
0011e00pa30BaTENbHBIM IIPOrpPaMMamM.

- [lonoxxeHne o AOMOJHUTENBHON 0011e00pa3zoBaTeNibHOM ob1Iepa3BuBatolleii nporpamme ['bOY

COII Ne 3 m.r.t. CMBIIIUIIEBKA.

AKTYaJILHOCTDH MPOTrPaMMBbI

B nacrosimee Bpemsi B Camapckoil 007acTH B paMKax HAIMOHAIBHOTO mpoekTa «OO0pazoBaHHE)
MOSIBWJIACh BO3MOXKHOCTh  OCHAILEHUS IIKOJ COBPEMEHHBIM IUGPOBBIM  000PYIOBAaHHEM.
Buenpenue 3Toro o00pya0BaHus MO3BOJISIET KAYECTBEHHO U3MEHUTH MpollecC 00ydeHus B IIKOJaX,
Tak Kak MUQpPOBEIC 1a00paTOPUU MPEAOCTABISIIOT JOCTOBEPHYIO HH(YOPMAIMIO O OMOIOTHYECKIX
nporeccax U 00beKTax. Ha OCHOBE MOyd4eHHBIX SKCIEPUMEHTAIBHBIX TaHHBIX O0ydYaroImmecs
CMOTYT CaMOCTOSITEJIbHO JieJaTh BBIBOJBI, 0000IATh PE3yJIbTAThl, BBIBISATH 3aKOHOMEPHOCTH B
Ipolecce UCCIIE0BAaTENIbCKOM PadOThl, YTO CIIOCOOCTBYET MOBBIIICHUIO MOTHUBALMHM K OOYUYEHUIO
MIKOJIBHUKOB. B mporecce sKCIIepUMEHTANBHON paboThl yyamuecs: IpUOOPETaroT ONBIT MO3HAHUS
PCATBHOCTH, SIBIISIOIIUICS BaXXHBIM dTanioM (pOPMHUPOBAHUS Yy HUX YOEXKICHUH, KOTOPBIC, B CBOIO
ouepe/ib, COCTaBJISIOT OCHOBY HayYHOTO MHUPOBO33PEHHUSI.

OT1auynTenbHbIe 0CO0CHHOCTH MPOrPaAMMBbI

[Tporpamma «buoJlad» paccunrana Ha 34 daca, KOTOpbIe pa3oUThI HA 4 pazaena (MoIyis):
-lludpoBsie METOIBI HCCIEAOBAHUS COCTOSTHHS OKPYKAIOIIEH CpPE/Ibl.

-lludpoBsie MeTO bl HCCIIETOBAHUS COCTOSIHUS YeIOBEKa.

-lludpoBbie METOIBI MUKPOCKOTTMYECKUX MCCIEIOBAHUM.

-IIpoexr.

Kaxnprii pazmen oOydeHHs TPEACTaBICH Kak dSTam paldOThl CBS3AaHHBIN C HCCIEIOBAHUSMH C

MOMOIUIBIO U POBBIX Ja00paTOpuil B paMKax pelieHus: MPaKTHUeCKON 3a1auu.



CopepxaHue nporpaMmbl OPUEHTUPYET yUaIMXCs HA IOCTOSIHHOE B3aUMOJICHCTBUE APYT C IPYroM
U IpernojaBaTesieM, pElIeHUE MPAKTHUECKUX MPOOJIEM OCYIIECTBISIETCS IyTEM COEIUHEHUS
TPAJULIUOHHBIX METOJOB HKOJIOTO - OHMOJIOTMYECKUX HCCIIEIOBAaHUI M COBPEMEHHBIX IU(POBBIX
METOJIOB, YTO IIO3BOJISET ONTHMAJbHO pEIIATh IIOCTABJICHHBIE NPAKTUYECKUE 3aJaud. Takxke
nporpaMMa OpPHUEHTHUPYET Y4YallMXCsl Ha CaMOCTOsATeNIbHOe OOydeHHe, C HCIOJIb30BaHHEM
MOJTyYEHHBIX 3HAaHUHN B paMKaX MPAaKTHUECKOH 1eATeIbHOCTH.

[IporpaMMa maeT BO3MOKHOCTb PACKpPBITh JIIOOYI0 TeMY HETPaJULMOHHO, C HEOOBIYHOW TOYKHU
3peHus, B3IVIAHYTh Ha PELICHHE KJIACCUYECKOM MPAKTUYECKOW 3ajadd IOJ HOBBIM YIVIOM MJIs

JOCTHIKCHUS MAKCUMAJIbHOI'O pe3yJibTaTa.

AnpecaTt nmporpamMmabl

[Tporpamma «buoJlab» npeanasnavyena amus nereit ot 14 o 18 ner.

B rpynnel npuHumarotest yuyammecs 8-11 kmaccoB. I'pynma MoKeT cOCTOATh U3 JI€Ted OJHOIO
BO3pacTa WK ObITh Pa3HOBO3PACTHOM.

Jis BxoxzaeHuss B 0Opa3oBaTeNbHBIM MpoOllecC B paMKaxX JaHHOM MHporpamMmbl HEOOXOIUM
OpopUIbHBIA YpPOBEHb 3HAHMH MO OHOJOrMM, O3KOJOTMH, XUMHHM, Oa30BbIi YpPOBEHb IO
uHpOpMaTHKe U PU3HKe.

Tak kak mporpamma paszejieHa Ha MOJYJIM U IpearoiaraeT 0oJblIoe KOJUYECTBO MPAKTHUECKON
paboThl npenonaraercs GopMupoBaHHE MUHHU-TPYMII (110 4-6 YelIOBEK B KaXKJOM) JUIsl JOCTHXKEHUS
MaKCHUMaJIbHOTO pe3ynbTara. [lo mpuumHe Hanmuyusi B mporpaMme 3apepluaroniero (4) momyis,
OPUEHTHUPOBAHHOTO HA PEATM3ALUI0 COOCTBEHHOTO MPOEKTA, MPEAINOJIAraeTcsl BHIXOJA Ha ydacTHe
ydaluxcs € COOCTBEHHBIM IPOEKTOM B KOH(PEPEHLUUAX M MNPOPHIBHBIX MEPOIPHUITHIX BCEX
YPOBHEH.

3ansaTus nposoasarcs 1 pa3 B Hepento (34 yaca B ron).

O0beM U CpOK 0CBOEHHS IPOrPaMMBbI

Cpoxk ocBoeHwus nporpammsel — 1 roa. Ha moinHoe ocBoeHue nporpamMmmel Tpedyercs 34 vaca.

®opma 00yueHHsI — OUHasl.

Pesxkum 3aHATHIA, IEPUOAMYHOCTD U MPOJAOJIKUTEIbHOCTD 3aHATHIA

HpOI[OJ'DKI/ITeJ'ILHOCTB 3aHATHH HCYHUCIIIETCS B aKaJeMHUYECKHX dYacax — 40 MHHYT, MCKAY

3aHATUAMHA YCTAaHOBJICHBI IO-MI/IHyTHBIe MECPCMCHBI.



Ilexarornyeckasi nejiecooopa3HoCTh

[lemarornyeckasi 1enecooOpa3HOCTh 3TOW MPOTPAMMBI 3aKIFOYAETCS B TOM, YTO, OHA SIBIISETCS
LEJIOCTHON U HEMPEPHIBHON B TEYEHHH BCETO Mpoliecca 00YUYEeHHs], U MO3BOJISET MIKOJIbHUKY IIar 3a
IIarOM pacKkpbiBaTh B ce0e TBOpYECKHE BO3MOXKHOCTH M CaMOpEalu30BaThbCsi B COBPEMEHHOM
mupe. B mpomecce 1M@POBBIX AKOJOTO-OMOIIOTMYECKHUX HMCCICJOBAHWMN JIETH  IOJydYaT
JIOTIOJTHUTEIbHOE 00pa3oBaHne B 00JacTh OWONOTHH, JKOJOTHMH M XUMHHA. OYeHb BaKHBIM
MpEJICTaBIsIeTCs TPEHUPOBKA pabOThl B KOJJICKTUBE W PAa3BUTUE CAMOCTOSITENILHOTO TMOHWCKOBOTO
TBOPYECTBA B paMKaX MPAaKTHYECKON pabOTHI.

[Tporpamma «buoJlab» pa3paboTaHa Ha OCHOBE MOMYJIBHOTO IOAXO0Ja M MPEAYyCMaTpPHUBACT TPHU
YPOBHS CIIOKHOCTHU: CTAPTOBBIN (0O3HAKOMUTEIbHBIN ), 0230BbIi, IPOJABUHYTHIN (TBOPUECKUM).

B kaxxnom Moayiie yeTbipe 3aHsTHs. [lepBbie Tpu 3aHATHS TOCTPOCHBI IO €AUHOMY MPUHIUITY:
-[IEpBOE COOTBETCTBYET CTAPTOBOMY YPOBHIO (O3HAaKOMHUTEIBHOMY), TJI€ y4YaIlHecs 3HAKOMSTCS C
MHOT000pa3rueM METO0B IKOJIOT0-OHOIOTHUECKUX UCCIIEIOBAHUN;

-BTOPOE COOTBETCTBYET 0a30BOMY YPOBHIO, TJI€ yJaIIUecs 3HAKOMSITCS ¢ OCHOBHBIMH TPUHIHITAMHU
ycTporicTBa g poBoi JadbopaTopuu u e€ paboToii;

-TpeTb€ U YETBEPTOE COOTBETCTBYET MNPO(UIBHOMY (TBOPYECKOMY) YpPOBHIO, TJ€ Yydalluecs
NpOoOYIOT peliaTh CTaHJAPTHBIC YKOJIOT0-OHOIOTHYECKUE

3aJ1auH.

YeTBepThlld  MOAYJIb—TIPOABUHYTBIM  ypOBEHb  (TBOpUYECKHI). OTOT YpPOBEHb  ITO3BOJIUT
0o0ydJarmuMcsl pa3BUTh YMEHHUE MPHUMEHSTHh MOJIY4YCHHbIE paHee 3HAHUS M HABBIKM B paMKax

HpOGKTHOfI ACATCIIBHOCTHU, CaMOCTOATCIIbHO BBIGI/IpaTB 1 BBIIIOJIHATH IIPOCKTHBIC pa6OTBI.

Bo3pacTHbie 0COOCHHOCTH y4aIIMXCS

[Tporpamma «buoJlab» paccuutana Ha aeTeil OHOrO ypOBHs MOATOTOBKHM Bo3pacToM oT 14 mo 18
net. /laHHas nporpaMma OpUEHTHPOBAaHA MMEHHO Ha IOJAPOCTKOB, OTCIOAA CTOUT YUUTHIBaTh HX
BO3PACTHBIE OCOOCHHOCTH.

[TogpocTka OTIMYAaET CTPEMIICHHE K CaMOCTOSITEIbHOCTH, HE3aBUCHUMOCTH, K CaMOIIO3HAHHIO,
dopMHpyIOTCS TMO3HABaTEJIbHBIE HHTEpPECHl. 3ajaya Iegarora JOBEPSATh HOJPOCTKY pelleHUe
MOCWJIBHBIX JUIS HETO BOIPOCOB, YBa)KaTh €ro MHeHHe. OOIIeHne PeAoYTHTEIbHEE CTPOUTh HE B
dbopMe NpsSMBIX PACMOpPsHKEHUN M Ha3uJaHWi, a B opme mpoOJIeMHBIX BOMPOCOB. Y MOAPOCTKA
HOSABISIETCS YMEHHME CTaBUTh Ilepes COOOM M pewmarh 3aJadd, CaMOCTOSITEIbHO MBICIMTH U
TpyAuThCs. [1oApOCTOK MPOSBISET MHULMATUBY, >KEJIaHUE PEaTn30BaTh M yTBEPAUTH ceds. B aTor
NepuoJI IPOUCXOIUT OKOHYATEIbHOE (POPMUPOBAHNE UHTEIUIEKTA, COBEPIICHCTBYETCSA CIOCOOHOCTh
K aOcTpakTHOMY MblluieHuto. /s crapiiero MnoApocTKa CTAHOBUTCS NOTPEOHOCTHbIO OBITh

B3pociibiM. [lposiBisieTcss cTpemseHHEe K CaMOYTBEpXKICHHIO cedsi B pOJIM B3pOCIOro. 3aaaya
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neaarora H06Y)KIIaTB ydamerocda K OTKPLITUIO cedsd Kak JHMYHOCTH U HHAUBHUAYAJIbHOCTHU B
KOHTEKCTE  XYJOXKECTBEHHOI'O  TBOPYECTBA, K  CAMOIO3HAHUIO, CAMOOIIPENENICHUI0 U
camopeanu3auuu. CoBMeCTHasi JESATEIbHOCTh JJIS MOJPOCTKOB 3TOr0 BO3pacTa IMpHBIIEKATENIbHA
KaK [IPOCTPAHCTBO JJIsl OOLICHHUS.

Y4er BO3pacCTHBIX OCOOCHHOCTEH JeTei, 3aHMMAIOLIMXCS 10 00pa30BaTENbHOM MHporpaMme

«bunoJlaby», sBIsSETCA OAHUM U3 TJIABHBIX MEAArOrHY€CKUX MPUHIIUIIOB.

Leap nporpamMmmbl: GOpMUPOBAHHE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, PA3BUTHE KYIbTYPHI
TPyAa TOAPACTAIOUIETO IIOKOJICHHS, OCBOEHHE 3KOJIOTMYECKHX W OHMOJIOTMYECKUX 3HAHMUA U
YMEHUW, O3HAKOMJICHHE YYalIuxcsi C [UQPOBBIMH  METOAAMH  IKOJIOT0-OMOJIOTHYECKUX

HCCHCHOB&HHﬁ, MMOAT0OTOBKA YUallUXCs K YIaCTHIO B KOH(l)epeHI_[I/IHX n HpO(l)I/IJ'IBHBIX OJIMMIIMaJ1ax.

3ajayM AONMOJHHUTEIbHOI 001Iepa3BUBAIOLEH MPOrpaMMBbI:

OGpa3oBarebHBIC:

-hopMHpOBaHHE HAaBBIKOB COCTABJICHHS aITOPUTMOB M MOAOOpa aJEKBAaTHBIX METOIOB
UCCIICIOBaHMS [IPU PELICHUU 3KOJIOr0- OMOJIOTMYECKUX 3a7ay;

-3HAKOMCTBO C MIPUHIUIIOM PabOoThI HU(POBBIX OUOIOTHYECKUX JTaO0paTOPHIi;

-(opMupoBaHUE CIIOCOOHOCTH aHAJIM3UPOBATH, OIICHUBATH W T€HEPHPOBATH PA3IMYHBIC THIIOTE3HI
JUIs1 OOBSICHEHHSI PE3YJIbTAaTOB UCCIIEIOBAHUIA;

-opMupoBaHNE  CIIOCOOHOCTH  OCYULIECTBIATH  CaMOCTOSTENbHBIM MOUCK  OHOJOrMYecKon
MH(POPMALIMU B PA3IMYHBIX UCTOYHHMKAX (YUEOHBIX TEKCTaX, CIIPABOYHUKAX, HAYYHO-IOIYJISPHBIX
W3JIAHNSAX, KOMITBIOTEPHBIX 0a3aX, HWHTEpHET-pecypcax) W NpPUMEHSITh €€ B COOCTBEHHBIX
UCCIICJOBAHHSX.

-(opMupOBaHNE HABBIKOB HCIOJIB30BAHUS OOLICHAYYHBIX 3HAHUWA MO IpeIMeTaM eCTECTBEHHO-
OMOJIOTUYECKOT0 LUKJIA B MpoIlecce MOATOTOBKM M OCYIIECTBICHHUS HHU(POBBIX HCCIEIOBAHMH,
00OCHOBaHME W apryMEHTAalMs pAIMOHAIBFHOCTH JEATEIBHOCTH B paMKaxX IPOEKTHOU
JeATEIIHOCTH;

PasBuBaromue:

-CII0COOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH KaXKJJ0ro peOeHKa Ha OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TTOAXO0/1A;

-pa3BHUTh UHTEPEC K HH(PPOBBIM OMOJIOrMYECKUM HCCIICIOBAHUSM;

-pa3BUTHE TBOPYECKOIO MOTEHIHAA U CaMOCTOSATEIILHOCTH B paMKaX MHUHU-TPYIIIBL;

-pa3BUTHE MCUXO(PHU3NUECKUX Ka4eCTB, 00YUAIOIUXCs: TaMsITh, BHUMAHNE, aHATUTHYECKUE
CIOCOOHOCTH, KOHIICHTPAIIHIO U T.1I.

BocnurarensHele:



-(opMupoBaHNE OTBETCTBEHHOTO IMOAX0/1a K PEIICHHIO 3a/1a4 Pa3IMYHON CI0KHOCTH;
-popmMupoBaHUE HABBIKOB KOMMYHHUKAIIMU CPEAN YYACTHUKOB IIPOTrPAMMBI;

-popMHUpoBaHUE HABBIKOB KOMaHAHON paOOTHI.

IpuHIHUNBI 0TOOPA cOaEPKAHUSA
O06pa3oBaTeIbHBIN MPOIECC CTPOUTCS C YUETOM CIICAYIOMIUX TPUHIIUIIOB!
1.KynbTypocooOpa3HOCTH ¥ IPUPOIOCOO0PA3HOCTH. B mporpamme y4uThIBatOTCSI BO3PACTHBIC U
WHAUBUIyaJIbHbIE OCOOCHHOCTH JETEH.
2.CUCTEMHOCTH. HOJIy‘ICHHBIe 3HAaHUA, YMCHHA U HABBIKW, YUAIIUCCA CUCTCMHO IIPUMCHAIOT Ha
MIPAKTHKE, CO3/IaBast MPOSKTHYIO PaboTy. DTO MO3BOJISIET UCITOJIB30BATh 3HAHUS U YMCHHUS B
€/IMHCTBE, [IEJIOCTHOCTH, pealIn3ysi COOCTBEHHBIH 3aMbICEIT, YTO CIIOCOOCTBYET CAMOBBIPAIKECHHIO
pebeHKa, pa3BUTHUIO €r0 TBOPUYECKOTO MOTEHIIUATIA.
3. KoMIIeKCHOCTH 1 TIOCIEI0BATENbHOCTU. Peanu3aiys 3Toro NpuHIUIA MPearoiaraeT
MIOCTETICHHOE BBEJICHHUE yUYAIIUXCS B UCCIIETOBATEIBCKYIO eI TEIHHOCTD;
4. Harnsaaoctu. Mcronb30BaHue HATIISIHOCTH TIOBBIIIACT BHUMAHKE yUYAIIUXCS, YIIIyOJseT ux
MHTEPEeC K U3y4aeMOMYy MaTepHaly, ClIOCOOCTBYET Pa3BUTUIO BHUMAHUS, BOOOpAKECHHSI,

Ha0JII01aTeIbHOCTH, MBIIIUICHHS.

OcHoBHBbIE (OPMBI M METOABI

B xoze peanuszanuu nporpaMMbl HCHOIB3YIOTCS Clieaytomye (popMbl 00yUeHNUs:

[To oxBaty gereii: TpynmnoBkie, KOJUIGKTHBHBIC. [10 XapakTepy y4eOHOU AesITeIbHOCTH:

-Oeceibl (BOMPOCHO-OTBETHBIM METOJ] aKTMBHOTO B3aMMOJEHMCTBHS Iefarora M yd4alluxcs Ha
3aHATHUAX, UCIIOJIb3YETCS B TEOPETHUUECKON YacTH 3aHATHUSA);

-3alllUTa MPOEKTa (UCIOJIb3YeTCs Ha TBOPUECKHX OTuYeTaxX, (ecTuBalsix, KOHKypcax, KaK HUTOT
MPOJICIaHHOM PabOTHI);

-KOHKYpPCHI U (hecTuBaiu (popmMa UTOrOBOr0, MHOI/IA TEKYIIEro) KOHTPOJSI MPOBOAUTCS C LEIbIO
ONpesieNieHUs ypOBHS YCBOGHHUS COJAEpKaHUA OOpa3oBaHUs, CTEMEHH TMOATOTOBICHHOCTH K
CaMOCTOATENIbHOU paboTe, BBIBICHUS Haubosee CIOCOOHBIX U TAJIAHTIIUBBIX JIeTei);
-IPAKTHYECKUE 3aHATHUS (IPOBOAATCS TOCIE U3yUEHHS] TEOPETUYECKHX OCHOB C LIEJIBI0O OTPAOOTKU
MPAKTUYECKUX YMEHUN);

-HabmroieHne (MPUMEHSETCS NMPU U3YUYECHUU KaKOro-In00 00BEKTa, IPEAMETOB, SBJICHHN );

Ha 3anstusx cos3maercst atMocdepa A00pOKENaTENbHOCTH, J0BEpUs, YTO BO MHOIOM ITOMOIaeT
pa3BUTUIO TBOPYECTBA M MHUIMATUBBI peOEHKa. BBINOIHEHHME TBOPYECKUX 3aJaHUMl IOMOIaeT
peOEHKY B HNpUOOPETEHUH YCTOMYMBBIX HAaBBIKOB pabOThl C Ppa3IMYHBIMU MaTepuajlaMd U

MHCTPYMEHTaMH. Y4acTHe JeTel B BhICTaBKaX, (heCTUBAISIX, KOHKYPCAaX Pa3HbIX ypOBHEH SBISETCS
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OCHOBHOU (pOpMOI KOHTPOJISI YCBOCHUS MPOTPAMMbI OOYUYCHHSI U JUATHOCTHKH CTEIIEHU OCBOCHUS

MPAKTUYCCKUX HABBIKOB pe6eHKa.

Metoabl 00yueHust

B nporecce peanusanuyu nporpaMMbl UCTIONB3YIOTCS pa3IMYHbIE METOIbI 00y4YEHUSI.

1.MeToppl opraHu3amnuy 1 OCYIIECTBICHUS y4eOHO-1T03HABATEIBHON IEATEITLHOCTH:

-cJIOBecHBIE (paccka3s; JICKIHs, CeMuHap; Oecelma; pedyeBas HHCTPYKIUS; YCTHOE H3JI0KCHUE;
OOBSCHEHWE HOBOIO  Marepuala ¥ CIocoOOB  BBINOJNHEHUS  3aaHus;  OOBSICHEHHE
MOCJIEIOBATEIbHOCTU JICHCTBUM U COAEp)KaHUs; 00CYXIeHHE; Nenarorndeckas OIleHKa mporecca
NESATETLHOCTH U €€ pe3yJIbTaTa);

-HarJsiAHbIe (MT0Ka3 BHICOMATEPUAIIOB W WILTIOCTPAIU, ITOKa3 MeJaroroM npuéMoB MCIOTHEHUS,
noka3 mo oOpasily, JEMOHCTpalus, HAOJIOJCHUS 3a MPEIMETaAMU M SIBJICHHUSIMHU OKPYIKAIOIIETO
MUpa, paccMaTpuBaHue Gororpaduil, cnaitios);

-MIPaKTHYCCKU-CHCTBEHHBIC (YIPaXXHEHUSI HAa Pa3BUTHE MOTOPUKH MANbIEB PyK (MagbudKOBas
TMMHACTHKA, (DU3KYJIBTMHUHYTKH, BOCHUTHIBAIOIIAE W WIPOBBIC CHUTYyallUd; PYYHOH TPy,
n300pa3uTesbHAs U XyI0)KECTBCHHAS JICATCIIbHOCTh; TPCHUHTH );

-pOOJIEMHO-TIOUCKOBBIE (CO3/1aHUE MPOOJIEMHON CUTYallUt, KOJUIEKTUBHOE 00CYX/IEHHUE, BEIBOIBI);
-METOJIbI CAMOCTOSITEIBHOM pabOTHI U PabOTHI IO PyKOBOACTBOM Tie/iarora (Co3IaHue TBOPYECKIX
MIPOEKTOR);

-uHpopmManronHsie (Oecena, pacckas, cooOIIeHHe, 0OBSICHEHHE, HHCTPYKTAX, KOHCYJIbTHPOBAaHHE,
UCIIOJIb30BAHUE CPEACTB MAacCCOBOW MH(OpMAIIMU JIUTEPATYpPhl M UCKYCCTBA, aHAIU3 Pa3IHYHBIX
HocuTenel naopmalum, B TOM uncie MHTepHeT-ceTH, IeMOHCTpAIHsI, SKCIepTH3a, 0030p, OTYET,
WLTIOCTpAIHs, KWHOIIOKA3, BCTPeYa C BBITYCKHUKAMH).

-o0yIUTEILHO-OIICHOUHbIE (TIeZ]arorudeckoe TpeOOBaHUE U MOOLIPEHHE TOPUIIAHUE U CO3JaHHE

CUTYalluH ycIiexa; CaMOoCTOATeIbHas padoTa).

2.Meronbl KOHTPOJST M CaMOKOHTposis 3a 3((eKTUBHOCTBIO y4eOHO- I03HaBaTEIbHOU
JIeATEIbHOCTH:

-YCTHBIN KOHTPOJISL U CAMOKOHTPOJIb (Oecena, pacckas yueHUKa, 00bsICHEHUE, YCTHBIHN OIpocC);
-MPAaKTUYECKUH KOHTPOJIb U CAMOKOHTPOJIb (aHAIM3 YMEHHS paboTaTh C Pa3IMYHOMN anmapaTypoil);
-HaOJ0IeHNs (M3y4YeHUe yJaluXxcs B Ipolecce 00yueHus).

Bre16op Metona o0yueHHUs! 3aBUCUT OT COACPXKaHUs 3aHATUH, YPOBHS MOATOTOBIEHHOCTH U OTBITA
yuamuxcs. WMHPOPMAIMOHHO-PEIENTHUBHBIA METOJ] MPUMEHSCTCS Ha TEOPETUYCCKUX 3aHSATHUSX.
PenpoaykTuBHBIN MeTON OOy4YEHUS HCIONB3YETCS HA MPAKTUYECKHX 3aHATHUSAX 10 OTpaboTKe

HpI/IéMOB 1 HAaBBIKOB OHpeI[eJ'IéHHOFO BuUJa pa60T. I/ICCHCHOBaTeHBCKI/Iﬁ MCTOO IPUMCHACTCA B
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paboTe HaJl TeMaTUYECKUMHU TBOPYECKUMH MTPOCKTAMH.

g co3nanus KOM(POPTHOTO NCUXOJIOIMYECKOTO KJIMMaTa Ha 3aHATUSX IPUMEHSIOTCS CIIEIyoIne
nefaroruyeckiue MpUEMBL: CO3/laHUE CUTYyallMM Yycllexa, MoOpallbHas IMOAJEp’KKa, OA0OpeHwue,
MOXBaJIa, MOOLIPEeHHe, J0BepUe, 100poxKenaTeaIbHO-TpeOoBaTeIbHAS MaHePa.

B xoje peanuzanuu nporpaMmbl UCIOJIB3YIOTCS CIEIYIOIINE THIIBI 3AHATHIM:

-KOMOMHUPOBAHHOE (COBMEIICHUE TEOPETUUYECKOW M IMPAKTUYECKOW yacTe 3aHsATHs; IpOBEpKa
3HaHUU paHee HU3y4YEHHOIO MaTepuaja; W3JI0)KEHHWE HOBOIO MaTepuaia, 3aKpEIUICHUE HOBBIX
3HAHUM, (QOpMHpPOBaHME YMEHUH IepeHoca M TPUMEHEHHUs 3HAHWH B HOBOHM CHUTyallud, Ha
NpaKkTUKe; OTPabOTKAa HABBIKOB M yMEHHUI, HEOOXOIMMBIX MpPHU M3TOTOBJICHUU TPOIYKTOB
TBOPYECKOTO TPya);

-TeopeTHyYecKoe (COOOIIEHNE U YCBOEGHHE HOBBIX 3HAaHUM IpU OOBSICHEHHMM HOBOH TEMBI,
M3JI0’)KEHUE HOBOI'O MaTepHalla, OCHOBHBIX IOHATUH, ONPEAEIEHUE TEPMUHOB, COBEPLICHCTBOBAHNE
Y 3aKpEIUICHNE 3HaHUl);

-IMarHOCTUYECKOe (IIPOBOAMTCA IJIsl ONpEeNIeHUsT BO3MOXHOCTEH U crocoOHocTel peOeHka,
YPOBHS IOJYYCHHBIX 3HAaHUM, YMEHHH, HAaBBIKOB C MHCIOJIb30BAHMEM TECTHUPOBAHMS,
AHKETHPOBAHUS, cOOeCe10BaHMsL, BBIOJIHEHHSI KOHKYPCHBIX U TBOPUECKUX 3a[aHUI);

-KOHTPOJIbHOE (IIPOBOAUTCS B LIEJSIX KOHTPOJISI U IPOBEPKH 3HAHUM, YMEHUI 1 HAaBBIKOB y4alerocs
Yyepe3 CaMOCTOATENIbHYIO M KOHTPOJIBHYIO pa0oTy, MHAUBUAYAIbHOE cOOecel0BaHNe, 3a4eT, aHAIIU3
IIOJIyYEHHBIX PE3YJIbTaTOB.

-IIPAaKTUYECKOE (SIBJISIETCSI OCHOBHBIM THUIIOM 3aHSTHM, UCHOJIb3yEMBIX B MPOTrpaMMe, KaK MPaBUIIo,
COJICPXKHT MOBTOPEHUE, 0000IIEHNE W YCBOCHUE MOTYYCHHBIX 3HAHUH, (popMupoBaHHE YMEHHUU U
HaBBIKOB, MX OCMBICIICHHE M 3aKpeIJIeHWE Ha MPAKTUKE IPH BHIIOJHEHUH CaMOCTOSTEJIbHBIX
UCCJICIOBAaHUM, HHCTPYKTAX IPU BBIIOJIHEHUU NPAKTUYECKUX PadOT, MCIOJIb30BaHUE BCEX BUIOB
MIPAKTHK);

-BBOJIHOE 3aHATHE (IIPOBOAUTCA B Hadajie yueOHOTro Kypca C LEJIbI0 3HAKOMCTBA ¢ 00pa30BaTeIbHON
IpOrpaMMOil Ha KypcC, COCTaBJICHHE WHAWBHUIYyaJIbHOM TpaeKTOpuM OOy4YeHHUs; a TaKkxke IpU
BBEJICHUU B HOBYIO T€MY IIPOIPaMMbl);

-UTOIOBOC 3aHATUC (HpOBO,[[I/ITCH IMOCJIC U3YYCHUS ITIOJITHOT'O KypcCa O6yLICHI/IH).

[Lnanupyembie pe3ybTaThI

[To utoram oOydeHHs IO MporpaMme peOEHOK AEMOHCTPUPYET CIIEIYIOIIHe Pe3yIbTaThI:

-3HAeT MPUHIIUITBI OCHOBHBIX METOJIOB HKOJIOT0-OMOJIOTMYECKUX HCCIEeI0OBAHUM;

-3HaeT 6a30BbIe OCHOBBI CTPOEHUS U PAOOTHI UPPOBBIX JTaOOPATOPHIA;

-IIpaBuJia TCXHUKU 0€e30MmacHOCTH npu pa60Te C JJICKTPOHHBIMU M MCTAJINIMYCCKHUMU DJICMCHTAMU,

XHUMHUYCCKUMH BE€IICCTBAMU,
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-YMECT COYCTATh PA3JIMYHBIC HCCICAOBATCIBCKHUEC MCTOMbI, I[O6I/IBaCTCSI pe3yjibTata U yMECT €ro

AQHAJIU3UPOBATh.

MexaHu3M oneHMBaHusi 00Pa30BaTeIbHBIX Pe3yJIbTATOB

YpoBEHb TEOPETUUECKUX 3HAHUH.

-Huskuit yposenn. OOyuarouuiicss 3HaeT (parMeHTapHO HU3y4eHHbIM Marepuan. M3noxxeHue
MaTepuaa cOuBYMBOE, TpeOyIolee KOPPEKTUPOBKU HABOASIIMMH BOIIPOCAMHU.

-Cpennuii ypoBeHb. O0yyaromuiicst 3HaeT U3y4eHHbI MaTepuall, HO AJIS IIOJIHOTO PaCKPbITHS TEMbI
TpeOyIOTCSl JOIMOJIHUTENBHBIE BOIIPOCHI.

-Bricokuii ypoBeHb. OOyuaromiuiicss 3HaeT W3y4YEHHbI MaTepuaid. MOoXeT AaTh JIOTHYECKU
BbIJICPYKaHHBIM OTBET, IEMOHCTPUPYIOIIMH OJIHOE BJIAJICHUE MATEPUATIOM.

YPOBEHb MIPAKTUUYECKUX HABBIKOB U YMEHUIA.

-Huzkuii yposens. TpebyeTcst momors nieaarora npu padote ¢ uudpoBoii tadbopaTopueit

-Cpennuii  ypoBeHb. TpeOyercs NepuOIMYECKOE HANlOMUHAHUE O TOM, Kak II0JIb30BaThCs
nabopaTopueil M Kakue Apyrue aHaIUTHYECKUEe CUCTEMbl IMPUMEHATh JAJIS PEIIeHUs MPaKTHYECKON
3aJla4M.

-Bricokuii ypoBeHb. CaMOCTOSITENIBHBIN BEIOOD

METOJIOB JJIsi pELIeHUs NPaKTUYECKOH 3adauu, caMmocTosTenpHas pabora ¢ UU(BPOBBIMU

Ha60paTOpI/IHMI/I u CaMOCTOHTeHBHBIﬁ, eraTI/IBHI)II\/’I AHAJIN3 pE3yJIbTaTOB NCCICA0OBAaHM.

®opMbI N0/IBEIEHHSI HTOTOB PeaJTN3alHH MPOTrPaMMbI

OTcne)XxMBaHUE Pe3yJIbTaTOB 00pPa30BATENIBLHOTO IMMPOIECCa OCYMIECTBISACTCS II0 pe3yibTaraM
BBITIOJTHCHHSI IIPOCKTA.

[Tpu noJBEIEHUKM UTOTOB OCBOEHHSI TPOTPAMMBI HCITOJIb3YHOTCS:

-01poc;

-HaOII0IECHHE;

-aHaju3, caMoaHaju3,

-cobecen0BaHuE;

-BBITIOJIHCHUC TBOp‘-IeCKI/IX 3aI[aHHI>1;

-IIPE3EHTAlNH;

-ydacThe JeTed B BBICTaBKaX, KOHKypcaX MW (ECTHBAIAX pPa3IUYHOTO YPOBHS. COIJIACHO

y4eOHOMY IUIaHy U y4eOHO-TEMAaTUYECKOMY IUIaHY.
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YUYEBHBIN ITJIAH
IIporpamma o0y4yenus (34 yaca, 1 pa3 B He1eJ110)
Jannas mporpamma mpeJrnoyiaraeT MOCTENeHHOE 3HAKOMCTBO YYalIUXCs C AJIEMEHTHOU 0a3oit

Y4eTHIPEX UPPOBBIX OMOIOTUYECKHUX JTAO0PATOPHIA.

VYEBHBIU TJIAH

Paznen

Tema

Kou-Bo yacoB

Teopus

NMPaKTHKA

BCero

dopma
MOJABeCHUS
UTOTrOB

Mopyne Ne 1.
MonuTopuHT
OKpYKaroleun
CpeJbl.

1. BBeaenue B MOyJIb:
aKTyaJbHOCTh, METO/IBI,
MaTepuaibl U MHCTPYMEHTHI,
HCTIOJIb3yEMBIE ISt
MOHUTOPHUHTA OKPYKAOIIEH
Cpenpl.

1

1

Ompoc

2. [IpuHIMNBI yCTpOHCTBA U
paboThl 1UppOBOI
naboparopuu o OUOJIOTHUH.

Ormpoc

3. JJabopaTtopHnast pabota Nel
«HMccnenoBanue atMochepHbIX
XapaKTEePUCTUK KaOUHETa
OMOJIOTHI.

JlabopaTopHas padota No2
«MccnenoBanre BOJHBIX
XapaKTePUCTHK aKBapHyMa)

CobecenoBanue

Mopynb Ne 2.
MoHUTOpPUHT
apamMeTpoB
YEJI0BEKa.

1. BBenenue B MOyJIb:
aKTyaJbHOCTb, METO/IbI,
MaTepuaibl U UHCTPYMEHTBHI,
WCIIOJIb3yEMBbIE JJISI
MOHUTOPHUHIA [TAPAMETPOB
YyeJI0BEeKa

Ormpoc

2. [IpyHIMIBI yCTPONCTBA U
paboTbI nupPOBBIX

naboparopuii o (GU3MOJIOTHH U

Heﬁp OTCXHOJIOT'HH.

[IpocmoTp

3. JlaboparopHas pabota Ne3
«HccnenoBanne COCTOSITHUS
YeJIoBeKa MPH HATHYHUU
U3MEHSIOMIEHCST (PU3HUECKOM
Harpy3Km»

CobecenoBanue

Mopynb Ne 3.
Mukpockonudec
KHe
UCCJICTIOBAHMSI.

1. BBeneHue B MOy JIb:
3HaY€HNE MUKPOCKOITMYECKHUX
HUCCIICTOBAHUM, BUIbI
MHUKPOCKOIIOB.

Omnpoc

2. OcoOeHHOCTH CTPOCHUS U
MPUHITUT pabOThI IU(PPOBOTO
MHKDPOCKOTIA.

IIpocmotp

3. JlJabopaTtopHnast pabota No4.
«TeXHOIOTHUS PUTOTOBJICHUS
MHUKPOTIPENapaToB.

CobecenoBanue
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4. Jlaboparopnas padota NeS5.
«OcobeHHOCTH
MHUKPOCKOITUYIECKHIX

CobecenoBanue




MCCIIETOBAHUIN PACTUTEIbHBIX

TKaHey.

S. JlJabopaTopHas padota Neb6.
«OcobeHHOCTH
MUKPOCKOITUIECKHIX

WCCIICIOBAHNI JKUBOTHEIXY.

CoOecen oBaHUE

6. JTabopaTopHas pabora Ne7
«OcobeHHoCTH
MHUKPOCKOITHYECKHUX
KCCIICIOBAHNMN TKaHEH

ICIIOBCKA».

CobecenoBanue

Monynb Ne 4.

[Tpoexr.

1. BBeneHnue B MOIyJIb:
OCHOBHBIE IIPUHIIMIIBI CO3/1aHUs
MPOEKTa, BEIOOp TEMaTHKHU

IMPOCKTA.

[Ipocmotp

2.IIpakTudeckas pabora

«IToaroroBka IIPOCKTa».

BrimonHenue
TBOPUYECKUX

3alaHUN

3. 3amuTa npoeKTa.

3auer,

[pE3EHTAlUN

Bcero

15

19

34
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COJEPXAHUE ITPOI'PAMMBbI
Moayab Ne 1. MOHUTOPHHT OKpY KaroIIeH cpessl (7 4acoB).
Tema 1. Benenue B MOAyJIb.
PackppiBaeTcs akTyaJbHOCTh MOHUTOPHHIA OKPY’KAIOLIEH CPEJbl, SKOJIOTMUYECKUX XapaKTEPUCTHK
atMoc(eppl TOPOJOB U  BOJHBIX pecypcoB. PaccMmarpuBaroTCsi KJIacCHYECKHE  METObI
HKOJIOTUYECKUX MCCIIeOBAaHUM, MaTepHalbl U WHCTPYMEHTHI, HCIIOJIb3yeMble ISl MOHUTOPHHTA
OKPYXKaIOIIEeH CPEBI.
DopMbl 3aHATHI: JIEeKIus, Oecena.
Tema 2,3. [Ipunuuns! yctpoiicTBa u paboThl IUPPOBOIL 1TabopaTopHu 10 OUOJIOTUH.
PackpriBaroTcsi mpenMyIecTBa UCCIEI0BaHUN ¢ TOMOIIbIO IUPPOBOIL Taboparopun u eé
KOMIUIEKTHOCTB!
JaTunk BnaxHocTH ¢ quana3zonoM umepenus 0...100%
JlaT4rK OCBEIIEHHOCTH C JUana3oHoM u3MepeHus He yxe yeM oT 0 go 180000 ik
Hatuuk pH ¢ nuanazonom uzmepenus He yxe yeM oT 0 1o 14 pH Jlatunk Temnepatypsl ¢
JMana3oHoOM U3MEpEHMsI He yke 4eM oT -20 1o
+140C
JlaTuuK 351€eKTpONPOBOAMMOCTH C AUalia3oHaMu u3MepeHus He yxe yem ot 0 1o 200
JlaTuuk TemmepaTyphl OKpY’Kalolllel cpenbl ¢ AManma3oHOM H3MEpeHHs He yxe ueM ot -20 1o
+40
PaccmarpuBaercs npuHnun e€ padbotsl @opmbl 3aHATHIA: Oecera, HabIroAeHHe.
Tema 3. Jlaboparopnas pabota Nel «MccnenoBanue aTMOCepHBIX XapaKTePUCTUK KaOMHETa
OHOIOTHI.
JlaboparopHas pabota Ne2 «lccrnenoBanue BOAHBIX XapaKTEPUCTHK aKBAPUYMar»

®opmbl 3aHgTHIA: TabopaTopHas paboTa.

Moayab Ne 2. MOHUTOPHHT ITapaMeTPOB YeIoBeKa (6 4acoB)

Tema 1. Benenue B MOAYJIb:

pacKpbIBaeTCs  AKTyaJIbHOCTb ~MOHUTOPUHIA  [apaMETPOB  4YEJIOBEKa, TPAaJULMOHHBIE MU
HETPaTUIMOHHbIE METO/IbI, UCIIOJIb3YEMbIE /1711 MOHUTOPUHTIA ITapaMEeTPOB YEJIOBEKa, KIIaCCUYECKUE
U COBpEMEHHbIE TEXHOJIOTUH, B TOM YHCIIe HAHOTEXHOJIOTHH.

@dopMmbl 3aHATHI: KU, Oecena, TeMOHCTpaIts.

Tema 2. [lpuHuMnsl ycTpoiicTBa W paboTHl HUGPOBBIX JTabOpaTOpuid 1o

¢bu3noNoruy U HeMPOTEXHOJIOTHUH.

PackpriBatroTcsi 0COOEHHOCTH CTpOEHHsI U paboThl 1UpPOBOH 1a00paTOpuu U €€ KOMILJIEKTHOCTb.

[Tudposas nadopatopust 1o Gpu3noIoruu:



Jatuuk aprepuanbHoro aasienus (0...250 mm pr. cT.)

JaTtuuk nmynbca ¢ Auamna3oHoM uzMepenus He yxe yem oT 30 go 200 ya/mun JlaTunk
TEMIIEpaTyphl TEJIa C JUANIa30HOM U3MEPEHHUsS HE yXKe ueM OT +25 110

+40C

JlaTymK 4acTOTHI IBIXaHUA C TUAMa30HOM M3MepeHus He yxe yeM oT 0 1o 100 muxioB/MuH
JlaTuuk yckopeHus ¢ nokaszatensiMu £2 g; +4 g; +8 g OtnenbHble yerpoiictBa: Hatuuk OKI ¢
JIMara3oHoM u3MepeHus He yxke dyeM oT -300 go +300 mB)

Jatuuk pH ¢ nuanazonomM uzmepenus He yxe yem ot 0 no 14 pH

JlaTuuk cuiaoMep ¢ auana3oHOM u3MepeHus He yxke 4yem oT -40 no 40 H Jlartuuk
OCBEILIEHHOCTH C AUAINa30HOM u3MepeHus He yxe yeM ot 0 mo 180000 sk

[Mudposas maboparopus 1Mo HEUPOTEXHOJIOTHH:

CeHcop perucTpanyy CUrHaia AEeKTPUYECKON aKTUBHOCTH MBI (3JIeKTpoMuorpammsl, OMI);
Cencop perucrpanuu curHana Qoromeruzmorpammbl (DIIIY) onTuyeckuMm myTeMm, 3a CHUET
M3MEHEHUSI OTPAKEHHOIO0 OT KPOBEHOCHBIX COCYJOB CBETa, 00BEM KOTOPBIX H3MEHSIETCS MOJ
BO3JIEWCTBUEM IYJIbCOBOM BOJIHBI.

Cencop peructpanuu cursana sekrpokapauorpammsl (OKI') He HHBa3UBHBIM CLIOCOOOM;

CeHcop perucrpaiuu Curajia KoxxHo-rajabpBannueckoi peakuuu (KI'P),

CeHCOp perucTpalii CHUTHaja JJIEKTPUUECKOM aKTHBHOCTH Mo3ra (O3I) ¢ moMOmpbI CyXux
HEWHBA3UBHBIX 3JIEKTPOIOB;

CeHncop perucrpauuu curHana kojeOaHust TpyaHol kieTku (CeHcop IbIXaHHWs); OINpeleeHUs
YaCTOTHI JbIXaHMSL.

DopMbl 3aHITUI: JTEKIUSA, JEMOHCTPALIHS.

Tema 3. JIaboparopHast pabora Ne3 «MccrnenoBaHue COCTOSHUS 4esoBeKa MPU HAIUYUU
U3MEHSIOIEHCS (PU3UUECKON HArpy3KI»

C nomoisio U poBoi J1abopaTOpUH 10 GU3NOJIOTUU UCCIENYETCS COCTOSIHUE YETI0BEKa /10, BO
BpeMs U nociie GU3N4eCcKoil Harpy3Ku.

BeInonHsoTCs MUHU-331aHUS.

®dopmbl 3aHgTHIA: TabopaTopHas paboTa.

Moayab Ne 3. Mukpockonudeckue uccienoBanus (15 yacon)

Tema 1. Begenue B Moayib:

PaCKpbIBAETCSl 3HAYEHUE MHUKPOCKONMYECKUX HCCIEAOBAaHUM, UCTOPHUS U BUJIbI MUKPOCKOIIOB,
CPaBHEHME UX pa3pellaroluX BO3MOXKHOCTEH.

dopMBbI 3aHATHIA: JISKIH, Oecena, JeMOHCTPAIIUS.
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Tema2. OcoOeHHOCTH CTPOCHUS M PUHIUN pabOThI HIH(HPOBOTO MUKPOCKOIIA.
N3ydenue yctpoiicTBa u pabOThl CBETOBOIO HU(GPOBOro MUKpOcKoma PopMbl 3aHATUN: JEKIUS,

JIEMOHCTPALTIH.

Tema 3. JIabopatopHast padota Ne4. « TeXHOIOTUATIPUTOTOBICHHUSI MUKPOIIPETIAPATOBY.
TpaauIMOHHBIC METO/IBI IIPUTOTOBJICHUS MUKPOTIPEIIApPaTOB.

W3ydeHnue pa3nuyHbIX ci0co000B MPUTOTOBJICHHUS MUKPOIpPENnapaToBc (pukcaropaMu u 6e3 HUX, ¢
MCIIOJIb30BAaHUEM PA3IMYHOTO BUJIA CHIPHSI.

BEBIOTHSIOTCS MUHU-32/TaHUS.

®DopMbl 3aHATHIA: TabopaTopHas padboTa

Tema 4. JlaGoparopHas pabora Ne5. «OCOOCHHOCTH MHKPOCKONMHYECKHUX HCCIIECIOBAHUN
pPaCTUTEIbHBIX TKAHEI».

W3ydyeHne ¢ TMOMOIIbIO IU(MPOBOTO MHUKPOCKOMA PA3IUYHBIX THUIIOB PACTUTEIIBHBIX TKAHEH:
o0pa3oBaTeNbHOM, IOKPOBHOH, OCHOBHOM, MeXaHUYecKoW, mpoBoasmed. Ouudponka
PaccMOTPEHHBIX MUKPOIIPENapaToB.

®opmbl 3aHgTHA: TabopaTopHas padoTa.

Tema 5. JlaGoparopuas pabGora Ne6. «OCOOCHHOCTH MHUKPOCKOIUYECKUX HCCIICIOBAHUN
YKUBOTHBIX).

W3ydenue ¢ momoupio HuppoBOro MUKPOCKOMNA TOTOBBIX IMPENapaTOB Pa3IWYHBIX KOHEYHOCTEH
YJIEHUCTOHOTUX. 3apUCOBKA U OIM(PPOBKA PACCMOTPEHHBIX MUKPOIIPENapaTOB.

®dopmbl 3aHgTHA: TabopaTtopHas padoTa.

Tema 6. JlaGoparopnas pabora Ne7 «OcoOEHHOCTH MUKPOCKOMUYECKUX HCCICIOBAHUN TKaHEU
YEJIOBEKaY.

W3ydenne ¢ mOMOIIbIO IUGPOBOrO MUKPOCKOMA TOTOBBIX MHUKPOIIPENApaTOB Pa3IHMYHBIX THUIIOB
TKaHEW YEJOBEKA: PA3JIMYHBIX BUJOB MOKPOBHOM, COCIMHUTEIBHOM, MBIIICYHOW TKAHMU.
Pacrio3naBanue MBITIICUHOW TKaHH. 3apHUCOBKA U OIU(POBKA pACCMOTPEHHBIX MHUKPOIIPEIIAPaTOB.

®opwmsbl 3aHATHSA: TabopaTopHas padoTa.

Moayasb Ne 4. TIpoekr (6 yacoB)

Tema 1. Benenue B Moysib:

PacKpbIBalOTCS OCHOBHBIC MPUHIUIBI CO3/IaHUSI MPOEKTA, BHIOOP TEMAaTHUKH MPOEKTA.

Oransl npoekTa. [Ipunanmne! ohopmieHus npoekTHOH paboTsl [loTeHIInanbHbBIE MEPOTIPUITUS IS
y4acTus ¢ MPOeKTOM (KoH(epeHIus, KOHKYPC,

OJINMITHA/IA U T.I1.).

Br16op TemMaTuku nmpoekra.
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@DOopMBI 3aHATHUI: JIEKLUSA, JEMOHCTpALUS.

Tema 2,3. .Ilpaktuueckas padora «lloaroroBka npoekra». 3amura npoekta. @opMbl 3aHATHIA:
MPOEKTHAs ACSITeIbHOCTD, 3a4eT.

Oprann3annoHHO-NeIArornyecKne yCJI0BUS peaTu3aiuu NporpamMmsl

[lenaror AOMONHUTENBHOTO OOpPA30BaHMSA, PEATU3YIOMMN ITaHHYIO HPOTPaMMy, JOJDKEH HMETh
BhICIIee TMpodecCHOHATBHOE 00pa3oBaHWE WM cpenHee mpodeccruoHanbHoe 00pa3oBaHHE B
o0yacT, COOTBETCTBYIOIIEH MPOGUITIO KpyKKa, O3 MpeabsaBlieHUs] TPEOOBaHUN K CTaxy paloThl,
1100 BbICcIIee MpodeccHoHaIbHOe 00pa30BaHUe UM CpeiHee MpodeccuoHaibHOe 00pa3oBaHKue U
JOTIOJTHUTEIBHOE NMPO(hecCHOHAIbHOE 00pa30BaHHE M0 HAIPABJICHUIO

«OO0pa3oBaHue U NeAaroruka» 6e3 npeabsBIeHNs TpPeOOBaHUI K CTaKy paOOTHI.
MarepuajibHO-TeXHHYECKOe o0ecriedeHue

O6opynoBanue-indpoBsie 1abopaTopud TO OHONOTHH, (UMOJIOTUU, HEHUPOTEXHOJIOTUU U
MHUKPOCKOTIMPOBAHUIO, KOMIIBIOTEP C MpenycTaHoBiIeHHbIM [1O: onepannonHas cucrema.
Opraam3anus pabodyero MPOCTpaHCTBA peOCHKA  OCYIIECTBISIETCS C  HCIOJIB30BAHHUEM
3I0pOBhECOEpEraIIuX TEeXHOJOTUH. B xome 3aHsATUS B 00s3aTENbHOM TMOPSIKE MPOBOIUTCS
(bu3KyIbTHAY3bl, HAMPABICHHBIE HA CHATHE OOILIEro M JIOKAJbHOTO MBIIIEYHOTO HampshkeHus. B
coJiepkaHre (U3KYJIbTYPHBIX MHHYTOK BKJIIOYAIOTCS YIPAKHEHUS HA CHSATHE 3PHUTEIHHOTO U
CIIyXOBOTO HAINPsDKCHUS, HANPSDKCHUS MBI TYJOBUINA W MEJIKHX MBI KHCTEH, Ha

BOCCTaHOBJICHHEC YMCTBGHHOﬁ pa6OTOCHOCO6HOCTI/I.

MoTuBanoOHHBIE YCIOBHA

Ha yuyeOHbBIX 3aHATHSIX M MacCOBBIX MEPOIPHUSATHSAX 0C000€ MEeCTO yAensercs (OpMUPOBAHUIO
MOTHBAIIMU YYAIIUXCA K 3aHATHIO TONOJHUTENbHBIM 00pa3oBanueM. J{is 3Toro:

-Y10BJIETBOPSIOTCS pa3HOOOpa3Hble MOTPEOHOCTH YYAIMXCS: B CO3AaHUU KOM(OPTHOTO
MICHXOJIOTHYECKOTO KIIMMATa, B OT/bIXE, OOIICHUN U 3aIUTe, IPUHAIC)KHOCTH K IETCKOMY
00BEIMHEHNIO, B CAMOBBIPAXXEHUHU, TBOPUYECKON caMopeanu3aliiy, B IPU3HAHUU U YCIIEXE;

-JIeTU BKJIIOYAIOTCS B MPAKTUYECKUN BUJ IEATEIBHOCTH MPU FPYIIOBON paboTe, C y4eToM
BO3PACTHBIX OCOOEHHOCTEI U YPOBHEM COXPAaHHOCTH 3/10POBbS;

-Ha 3aHATHAX PEIIAlOTCS 33a4H MPOOJIIEMHOTO XapakTepa MOCPEACTBOM BKIIOUEHHS B TPOSKTHYIO
JIeSITENIbHOCTD;

-IPOBOJATCS NpodecCHOHATbHbIE TPOOBI U APYTUE MEPONPUATHS, CHOCOOCTBYIOILIUE
npo¢eCcCHOHATBHOMY CaMOOIPEAETICHUIO yUaIluXCcsl.

MeTtoauyeckue MaTepuaJbl

Metoauueckoe oOecnedeHHe NporpaMMbl BKJIIOYAaeT NPUEMBI U METOJbl  OpraHU3aluu

06pa3OBaTCJ'IBHOFO nmponecca, IMAaKTHICCKUE MaTCpUalibl, TCXHHYCCKOE OCHAIIICHHUE 3aHATHUH.
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Jns obecrieyeHus] HArMSAHOCTH M JOCTYHMHOCTH H3y4aeMOIro Marepuaia IeJaror HCIOJb3yeT
pa3IMYHbIC METOMYECKUE U JUIAKTHICCKUE MaTEPHUaIIbI.

Harnsimaeie nocoOwust:

-cXeMaTH4ecKue (TeXHOIOTUYECKUE U MHCTPYKIIMOHHBIE KAPThI, CXEMBI, IIA0JIOHbI);

€CTECTBEHHBIC U HATypallbHbIE (TOTOBBIE MHUKPOIIPENApaThl, ChIPbE Il IPUTOTOBIICHHUS
MUKpPOIIpEnapaToB);

-00BbEMHBIC (MAKEThI, MOJICIIH );

-WJUTFOCTPAIUH, claiiabl, poTrorpaduu U pUCYHKH,

-3BYKOBBIE (ayJIMO3AMKCH).

Nudopmanuonnoe odecnevyeHne NporpaMmmsl

HNuTepHeT-pecypcebl:

Jlexmus 1o MUKPOCKOIIMPOBAHUTIO IJIA CTYZICHTOB!

-fep.tti.sfedu.ru/russian/ehamt/learn/nano-biology/lek 2.pdf

Kuwura Po6epra I'yka (Robert Hooke) o mukpockonupoBanuu “Micrographia: Some Physiological
Descriptions of Minute Bodies Made by Magnifying Glasses with Observations and Inquiries

Thereupon”
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http://fep.tti.sfedu.ru/russian/ehamt/learn/nano-biology/lek_2.pdf

Cnucok Jiurepatypbl

[ nefarora JonoJHUTENbHOTO oOpa3oBaHus: CalThl ¢ UCTOPUUECKUMH MUKPOCKOIIAMHU U

MUKpOIIpenapaTaMu:

-www.victorianmicroscopeslides.com/slides.htm,

-steampunker.ru/blog/interior design/5342.html,

-bibliodyssey.blogspot.com/2008/08/early-microscopes.html,

-marinni.livejournal.com/749561.html.

Jns yuanmxcs u poaurtesneit: [IpocTeie onbIThl B TOMAIIHUX 3KCIIEPUMEHTAX:

-edu.altami.ru/research-index/
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