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[TOACHUTEJIbHAA 3AIINCKA

JlommomHUTETHHAS obmeoOpaszoBaTenpHas oO1epa3BUBaroIast
nporpamMmma  «lcronb30oBaHre  OMOJIOTHMYECKHX IMH(PPOBBIX JTAOOpaTOpPH B
HCCIICIOBATEIILCKON  JCSITEILHOCTH — IIKOJIBHUKOB»  SIBIISIETCS  IPOTPaMMOM
€CTECTBCHHO-HAYYHOW HATIPABJIEHHOCTH.

AKTYaJIbHOCTh IPOTrPaMMbI

B Hacrosiee Bpemss B Camapckodl o0iacTd B paMKaxX HalMOHAJIbHOTO
npoekta «OOpa3zoBaHHE»  MOSBUJIACh  BO3MOXKHOCTh ~ OCHAIEHUS  LIKOJI
COBpeMEHHBIM LHU(POBBIM 00OpynoBaHWEM. BHenpenue sToro o060pyaoBaHMS
MO3BOJIIET KAueCTBEHHO M3MEHUTh IHpouecc oOydeHus B IIKOJaX, TaK Kak
nudpoBble  Ja0OpPaTOpUM MPEAOCTABISAIOT  JIOCTOBEPHYIO HMH(POpPMALUIO O
Ouonoruueckux — mpoueccax M oObekrtax. Ha  ocHOBe  moy4eHHBIX
AKCIIEPUMEHTAJIBbHBIX JaHHBIX OOYYaIOIIMECS CMOTYT CaMOCTOSITENBHO JENaTh
BBIBOJIbI, 00O0OIIATh pE3yJbTaThl, BBIABIATh 3aKOHOMEPHOCTH B IPOIECCE
MCCJIEI0BATENbCKOW PabOThl, YTO CHOCOOCTBYET MOBBILIIEHUIO MOTHBALUU K
0oOy4YeHHIO WIKOJBHUKOB. B Tmpoliecce 3KCHepUMEHTATbHON paldOThl ydaluecs
MpUOOPETAIOT OMNBIT MO3HAHUS PEaJTbHOCTH, SBIIOMIMICS Ba)XKHBIM 3TarioM
dbopMupoBaHUs Y HUX YOSXKICHUHN, KOTOPbIE, B CBOIO 0YEPE/Ib, COCTABISIOT OCHOBY
Hay4YHOTI'O MUPOBO33PEHUS.

OT1iuvuTebHBbIE 0COOEHHOCTH NMPOrPaMMBbI

[Iporpamma «Vcnons3oBanue Ouosiormueckux U(poBbIX dabopaTopuii B
UCCJIeIOBATENLCKON JIEATEIPHOCTH IIKOJIBHUKOB) paccunTaHa Ha 16 3aHsTHi,
KOTOpBIE MPOBOASATCS B TEUCHHUE 5 AHEH, U pa3ouThl Ha 4 paznena (MOmys):

— Iudpossie MeTOABI UCCIEAOBAHKS COCTOSHUS OKPY>KAIOIIECH CPEIbI.
— IudpoBbie METOIBI UCCIEAOBAHUS COCTOSIHUS YEJIOBEKA.

— IudpoBsie METOIBI MUKPOCKOTTMYSCKUX HCCIICIOBAHUIA.

— Ilpoexkr.

Kaxnapiii pazaen oOydeHHs TpEACTaBleH Kak dTan padOThl CBS3aHHBIN C
UCCIIEIOBAHUSIMU C TOMOIIBI0 IU(POBBIX Jabopatopuii B pamMKax pelIeHUs
MIPAKTUYECKOM 3a1a4H.

Conepxanve TporpaMMbl OPUEHTHPYET YYalluxCcs Ha TIOCTOSHHOE
B3aUMOJICHCTBUE JPYyT C APYroM M MpernojiaBaTeieM, PEIICHUE MPAKTUYECKUX
npoOJieM OCYIIECTBIISICTCS yTeM COCAMHEHUS TPAJUIIMOHHBIX METOJIOB DKOJIOTO-
OMOJIOTUYECKUX MCCIICOBAaHUNW M COBPEMEHHBIX LHUQPPOBBIX METOAOB, YTO
MO3BOJISIET ONTUMAJIbHO PEIIATh MOCTABICHHBIE MPAKTHUUYECKUE 3adaud. Takxke
mporpaMMa OPHEHTHPYET yYalUXCsi Ha CaMOCTOSTEIbHOE OOydYeHHE, C
WCIIOJb30BaHUEM MOJTYUYCHHBIX 3HAHUW B paMKax MPaKTUUYECKON AeSTEIbHOCTH.

[Iporpamma maeT BO3MOXHOCTh PACKPBITh JIO0YI0 TEMY HETPAJAUIIMOHHO, C
HEOOBIYHOM TOYKH 3pEHHUs, B3IVISIHYTh Ha PEUIEHUE KJIACCHUYECKOW MPaKTHYECKOU
3a/1a4M MOJT HOBBIM YTJIOM JIJIsl JOCTHXKEHUSI MAKCUMAJIBHOTO pe3yJibTaTa.

AJpecaT nporpamMmabl
[Iporpamma «Mcnonb3oBanre OUOJIOrMUECKUX HUMPOBBIX J1a0OpaTOpHUil B



UCCJIeI0BATENBCKON EATEbHOCTH IIKOJBbHUKOBY MpeHa3HaueHa I AeTei ot 14
1o 16 jer.

B rpynnel npuHuMaroTes ydammuecs 8-9 kmaccos. ['pynma MoxkeT cocToATh
13 JIeTel OJTHOTO BO3pACTa WK ObITh Pa3HOBO3PACTHOM.

J11is BXOXKIeHHs B 00pa30BaTeIbHBINA MPOIECC B paMKax JAHHON MPOTpaMMbl
HeoOXoauM TpOMUILHBIA YpOBEHb 3HAHWN MO OWOJIOTHH, HKOJIOTHH, XUMHH,
0a30BbIi YPOBEHB 110 HHPOPMATHKE U PUIUKE.

Tak kak mporpamMma pasjeiieHa Ha MOJYJW U MpearnosiaraeT OoJbIIoe
KOJMYECTBO MPAKTHUUECKOW paboThI mpeanoiaraercs GopMUpOBAaHUE MUHU-TPYIII
(mo 2-3 yenoBeka B KaXKIOW) JUIsl TOCTHKEHUS! MaKCHUMallbHOTO pesynbrara. [1o
NpPUYMHE HAJIMYUS B MpOTrpaMMe 3aBepiiaroniero (4) Moayss, OpUEHTUPOBAHHOTO
Ha peaju3alyi0 COOCTBEHHOIO IPOEKTa, MPEAINOoJaraeTcsi BBIXOJ Ha ydacTue
yyaluxcs C COOCTBEHHBIM IPOEKTOM B KOH(EpEeHIUSAX U NPOQPHIbHBIX
MEPOIPHUITHIX BCEX YPOBHEH.

3aHATHS IPOBOIATCS S5 AHEH moapsia mo cxeme: 4,3,3,3,3 (daca).

O0beM U CPOK 0CBOEHUSI MIPOTPaMMbI
Cpox ocBoeHusi mporpammbl — 5 nHed. Ha moiiHoe ocBO€HME MpPOTpaMMBbI
Tpebyercs 16 yacos.

dopMma 00y4eHHUs1 — OUHAs.

Peskum 3aHATHH, IEPUOTUYHOCTH U NPOAOJIKUTEILHOCTD 3aHATHHI
[TpoIOKUTETEHOCTD 3aHATHH WCUYUCISICTCS B akajgeMudeckux dacax — 40
MHHYT, MEXK]1y 3aHATUSIMA YCTAaHOBJICHBI |0-MUHYTHBIC IEPEMEHBI.

Ilepgarornyeckas mesjiecoo0pa3sHOCTh

[lenaroruyeckas 1enecooOpa3HOCTh ATOM MPOrpaMMbl 3aKIIIOYAETCS B TOM,
YTO, OHA SBJSETCS IIEJIOCTHOM W HEMPEphIBHOW B TEUEHWM BCEro Mpolecca
oOy4eHHs, W TIO3BOJISET IIKOJBHHWKY IIIar 3a IIIaroM pacKpeiBaTh B cede
TBOPYECKHE BO3MOXKHOCTH M CaMOpPEaIM30BaThC B COBPEMEGHHOM MHpe. B
nporecce MU(PPOBBIX IKOJOT0-OMOJIOTHYCCKUX HCCIICIOBAHUN JETH TIOJTydar
JIOTIOJTHUTENIbHOE 00pa3oBaHue B 00JACTH OMOJIOTHH, YKOJIOTHH U XuMuu. O4YeHb
BOXXHBIM TIPEJCTABISETCS TPEHUPOBKA pPAOOTHI B KOJUIGKTUBE U Pa3BUTHE
CaMOCTOSTEIIEHOTO TTOMCKOBOTO TBOPUYECTBA B paMKaX MPaKTHYECKOW pabOThI.

[Iporpamma «Vcnons3oBanue OuosiOrHUecKuX NU(PPOBBIX abopatopuii B
HCCJICIOBATCILCKOW  JIEATECILHOCTH INKOJBHUKOBY» pa3paboTaHa Ha OCHOBE
MOJIYJIBHOTO TIOAXO0Ja M TMPEAYyCMAaTPUBACT TPU YPOBHS CIIOKHOCTH: CTAPTOBBIM
(O3HAKOMUTEIBHBIN ), 0a30BbIH, MPOABUHYTHIN (TBOPUYECKHIA).

B kaxnom moayne uetrwhipe 3aHsTHs. [lepBble Tpu 3aHATUS MOCTPOEHBI MO
eAMHOMY TIPUHITUITY:

- MEepBOE COOTBETCTBYET CTapTOBOMY YpPOBHIO (O3HAKOMHUTEIBHOMY), TIi€
ydamuyecss 3HAKOMATCS C MHOrooOpa3ueM METOJI0OB HKOJIOT0-OMOJIOTHYEeCKUX
HUCCIIEIOBAHHUH,

- BTOpPOE COOTBETCTBYET 0a30BOMY YpPOBHIO, TJ€ y4yallUecs 3HAKOMSTCS C
OCHOBHBIMHU MPHUHIIMIIAMU YCTPOIcTBa M (PpoBoii 1abopartopun u e€ paboToii;

- TpeTh€ U YETBEPTOE COOTBETCTBYET MNPOPUIBHOMY (TBOPUYECKOMY)
YPOBHIO, TJ/I€ y4ariuecs: mpoOyIoT peniaTh CTaHJAPTHBIC DKOJIOTO-OMOJIOTUYECKHE



3a/1ayu.

YeTBepThlif MOJyJIb— NPOABUHYTHIA YPOBEHb (TBOPUYECKHUI). DTOT YPOBEHBb
MO3BOJIUT 00YyYarOUUMCS Pa3BUTh YMEHUE NMPUMEHSTH MOJyYeHHBIE paHee 3HaHUS
W HaBBIKM B paMKax MPOEKTHOW JEATETbHOCTH, CAaMOCTOSITEIBLHO BBIOMpATh U
BBITIOJTHSTH MPOEKTHBIE paOOTHI.

Bo3pacTHble 0c00€eHHOCTH yYaluXxcst

[Iporpamma «HMcmonb3oBaHne OMONTOTHUECKHX HU(PPOBBIX JabopaTtopuii B
UCCJIEI0BATENLCKON JIESITEIbBHOCTH IIKOJBbHUKOBY paccuMTaHa Ha JETel OJHOro
YpPOBHSI TIOATOTOBKM Bo3pactoM oOT 14 go 16 ner. JlanHas mnporpamma
OpPUEHTHPOBaHA HWMEHHO Ha MOJPOCTKOB, OTCIOAA CTOUT YYHUTBIBATh HX
BO3PACTHBIE OCOOEHHOCTH.

[ToapocTka OTAMYAET CTPEMIIEHUE K CAMOCTOSTEIbHOCTH, HE3aBUCUMOCTH, K
CaMONO3HaHUI0, (OPMHUPYIOTCS IIO3HABATEJbHbIE WHTEPECHl. 3ajaya Iegarora
JOBEPSTh IMOAPOCTKY PEUIEHUE IOCWIBHBIX JUII HETO BOIIPOCOB, YBaXKaTh €ro
mHeHue. OOIIieHue MpeAnouTUTEIbHEE CTPOUTh HE B (opMme MpsMBIX
pacnopsbKeHU W Ha3WIaHWi, a B (opme MpoOJIEMHBIX BOMPOCOB. Y MOAPOCTKA
MOSIBISIETCS YMEHUE CTaBUThH Mepen coOO0M M pemaTh 3aJadyd, CaMOCTOSITEIBHO
MBICIUTh U  TpyAuTbcd. 1loApOCTOK MpOSBISIET WHULMATUBY, JKEJIAHHE
peain30BaTh M YTBEPAUTH ceOss. B 3TOT meprnoa MpOMCXOAUT OKOHYATEIbHOE
dbopMHpOBaHHE HMHTEIJIEKTA, COBEPIICHCTBYETCS CIOCOOHOCTh K aOCTPAKTHOMY
MbIIUIEHHO. JlJIs  cTapiiero MOAPOCTKAa CTAHOBUTCS MOTPEOHOCTHIO  OBIThH
B3pocibIM. [IposiBisieTcss cTpemiieHMe K CaMOYTBEp)KIEHUIO ce0s B poJu
B3pociioro. 3ajgaya megarora MoOyXJIaTh Y4Yallerocs K OTKPBITUIO cels Kak
JUYHOCTU U HWHIMBUIAYAIBHOCTH B KOHTEKCTE XYyJ0KECTBEHHOI'O TBOPYECTBA, K
CaMOMNO3HAHUIO,  CAMOOINpeAesieHn0 U camopeanu3auuu.  CoBMmecTHas
NEeATENbHOCTh  JIJIi  TOJPOCTKOB 3TOrO  BO3pacTa MpHUBIIEKATelbHA  Kak
IIPOCTPAHCTBO JIUIS OOICHUS.

Yyer  BO3pacTHbIX  OCOOCHHOCTEM  JeTed,  3aHUMAIOUIUXCSA 1O
oOpazoBarensHOil Tporpamme «lcmonp3oBaHue OHOJOTUYECKUX ITUMPOBBIX
nabopaTopuii B UCCJEIOBATEIBLCKOW JIEATEIbHOCTH IIKOJIBHUKOBY, SIBIISCTCS
OJIHUM U3 TJIaBHBIX MEJarornyecKuX MPUHITUIIOB.

Hean NpOrpaMMmabI: dbopmHpoBaHue €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHUS, Pa3BUTHE KyJIbTYphl Tpyda MOJAPACTAIOMIETO IOKOJIEHUS,
OCBOCHHME JKOJIOTMUECKHX U OMOJIOTMYECKHX 3HAHUW W yYMEHHI, O3HAKOMJICHHE
ydamuxcsi ¢ HUGPOBBIMU METOJIAMU HKOJIOTO-OMOJIOTUYECKUX HCCIIEIOBAaHUMH,
MOJITOTOBKA YYAIIUXCS K yYACTUIO B KOHGEPEHIUAX U MPOPUIBHBIX OJIUMITHA/IAX.

3axavu J0NMOJHUTENIbHON 001Iepa3BUBAOLICH IPOrPAMMBI:
OO6pazoBaTenbHbIC:

— (opmupoBaHME HaBBIKOB COCTaBJICHHS aJlTOPUTMOB H MOAOOpa
aJIeKBaTHBIX METOJOB HCCJIEIOBaHHUS TMpPU PEHICHHH SKOJIOTro-
OMOJIOrMYECKHX 3a/1a4;

— 3HAKOMCTBO C NPUHIMIOM pPabOThl UUMPOBBIX OHUOIOTHYECKUX
nabopaTopuii;



dopMupoBaHHE  CIIOCOOHOCTHM  aHAJIM3UPOBaTh,  OICHUBATh |
TCHEPUPOBATh PA3IUYHBIC THUIMOTE3bI MJIs1 OOBSICHEHHS PE3yJbTaTOB
HUCCJICTOBAHUMN

dbopMHupoBaHrE CITOCOOHOCTH OCYIIECTBIISTh CAMOCTOSATEIBHBIN MOUCK
Ouoyiorndeckod HWH(OpMAIMK B Pa3IMYHBIX HCTOYHUKAX (y4EOHBIX
TEKCTax, CIPaBOYHHKAX, HAYYHO-TTOMYJISIPHBIX U3JAHUSX,
KOMIBIOTEPHBIX 0a3ax, WHTEpHET-pecypcax) H TMPUMEHITh €€ B
COOCTBEHHBIX HCCIIETOBAHUSX.

(dopMUpOBaHE HABBIKOB HCIIOJIH30BaHUS OOIICHAYYHBIX 3HAHUU 10
npeIMeTaM  €CTeCTBEHHO-OMOJIOTMYECKOr0 IMKJIa B Ipolecce
MOATOTOBKA W OCYIICCTBICHHUS  IH(PPOBBIX  HCCICIOBAHHMA,
000CHOBaHWE W AapTYMEHTANHS PaIlMOHAILHOCTH JCATEIBHOCTH B
paMKax MPOCKTHOM JIeATCTLHOCTH;

PasBuBaromiue:

CHOCOOCTBOBAaTh PA3BUTHUIO TBOPYECKUX CIOCOOHOCTEM Ka)JI0Tro
peOeHKa Ha OCHOBE JIMYHOCTHO-OPHUEHTUPOBAHHOT'O TIOIX0/4;

pa3BUTh UHTEPEC K HU(PPOBBIM OUOIOTMYECKUM UCCIIETOBAHMSIM;
pPa3BUTHE TBOPYECKOTO MOTEHIMATA M CAMOCTOSITEIBHOCTH B paMKax
MHHU-TPYTIIBI;

pa3BUTHE TNCUXO(U3UYECKUX KayecTB, OOy4arOlUXCsA: MaMsTh,
BHUMAaHUE, aHAJIUTUYECKHUE CIOCOOHOCTH, KOHLEHTPALIUIO U T.JI.

BocrnurareinHbIE:

dbopMHpoBaHWE OTBETCTBEHHOTO TMOAXOJAa K PEIICHUIO 3aja4
Pa3IMYHOM CIIOKHOCTH;

dbopMHpOBaHWE HABBIKOB KOMMYHHKAIIUM CPEAM  yYaCTHHUKOB
IPOTPaMMBI;

bopMupoBaHrE HABBIKOB KOMaHIHOW pabOTHI.

IIpuHuunel oT0Opa coaepKaHus
OO6pazoBaTenbHBIN MPOLIECC CTPOUTCS C YUETOM CIEAYIOIIMUX MPUHIIUIIOB:

1.

2.

Kynbrypocoobpaznoctu u mpupojocooOpasHocTd. B mporpamme
YUYHUTBIBAIOTCS BO3PACTHBIC U UHIUBUyIbHBIE OCOOEHHOCTHU JIETEH.
Cucremnoctu. Ilomy4yeHHbIe 3HAHUWS, YMEHUS U HaBBIKH, ydalluecs
CUCTEMHO MPUMEHSIOT Ha MpaKTUKE, CO3/JaBas MPOCKTHYI padoTy.
DTO MO3BOJIAET UCIOJb30BaTh 3HAHUA W YMEHUS B €IUHCTBE,
IIEJIOCTHOCTH, peann3yss COOCTBEHHBIM 3aMBICET, YTO CIOCOOCTBYET
CaMOBBIPaXEHUIO peOCHKA, PA3BUTHIO €TI0 TBOPUYECCKOIO IMOTCHIINAIIA.
KommiiekcHocTM M mociaeaoBaTeabHOCTH. Peammzamms  3TOro
NPUHIMIIA TPEAINOJIAracT MOCTEIIEHHOE BBEICHUE YYalllUXCS B
HCCIIE0BATENIbCKYIO AEATEIbHOCTD;

Harngnaoctn. HMcmonp30BaHME HArIAAHOCTH IIOBBIIIAET BHUMAHHE
yYaIuXcs, YrayOnaseT WX HWHTEpeC K H3y4aeMOMYy Marepuany,
CIIOCOOCTBYET Pa3BUTHIO BHUMAaHHU4, BOOOpaKEHUS,
HaOII0AATEIbHOCTH, MBIIIJICHUS.

OcHoBHbIE GOPMBI U METObI
B xome peanuzauuu mnporpaMMbl HCHOJB3YIOTCS cienyiomue ¢GopMbl



00y4eHuUs:

ITo oxBaTy AeTeli: rpynmnoBble, KOJUIEKTUBHBIE.
ITo xapakrepy y4eOHOU AeATEIbHOCTH:

Oecenbl (BOMPOCHO-OTBETHBIH METOJ AaKTUBHOTO B3aWMOJCUCTBUS
mejarora M ydJaniuxcsli Ha 3aHSTHIX, UCIOJIb3YeTCS B TEOPETUUECKOU
YaCTH 3aHATHUA);

3allyTa MpoeKTa (UCIOIb3YETCSl HA TBOPUECKUX OTYETaX, (pecThuBasX,
KOHKYpCaXx, KaKk UTOT Ipojie]IaHHOU paboThI);

KOHKYpchl W ¢ectuBaiu (dpopmMa HTOTOBOro, HHOTAA TEKYIIETO)
KOHTPOJISI TPOBOAMUTCS C IEIbI0 OMPEACNICHUsS YPOBHS YCBOCHUS
comepkaHusi ~ OOpa30BaHWs,  CTENEHW  TOJATOTOBIEHHOCTH K
CaMOCTOSITENIbHOM paboTe, BBISBICHUS HauOOJee CIOCOOHBIX U
TAJIAHTJIUBBIX JETCH);

MPAKTUYECKHUE 3aHATUS (ITPOBOMATCS MOCIE M3YUCHUS TEOPETHUSCKHUX
OCHOB C II€TIbI0 OTPAOOTKU MPAKTUYECKUX YMEHUH);

HaOmoieHne (TPUMEHSIETCS TPU H3YYEHUH KaKoro-imbo oOBeKTa,
MPEMETOB, SABJICHUN);

Ha 3ansaTusax coszpaercs atMocdepa qoOpoKeIaTenbHOCTH, JOBEPHUs, YTO BO
MHOI'OM IIOMOTa€T Pa3BUTHIO TBOPUECTBA M MHUIMATUBBI peOeHKa. BrimoaHeHue
TBOPUECKUX 3a/JIaHUI MMOMOTaeT PeOEHKY B MPUOOPETEHWH YCTOWYMBBIX HABBIKOB
paboThl C pa3IMYHBIMU MaTepUalaMd M WHCTPYMEHTAMH. Y4acTue JAeTell B
BBICTaBKax, (pecTHBANISIX, KOHKYpCax pa3HbIX YPOBHEH SIBJIETCS OCHOBHOM (popMoOi
KOHTPOJII YCBOGHMsI MpOrpaMMbl OOY4YeHHMS M JAMATHOCTUKH CTEIEHUW OCBOCHUS
NPAaKTHYECKUX HaBBIKOB pPEOCHKA.

MeTtoabl 00y4eHust
B mpouecce peanuzanuu nporpaMmbl UCHOIB3YIOTCS PA3JIMUHBIE METOJIbI

00yueHus.

1. Meronpl oOpraHu3zali M OCYLIECTBIEHUS y4e€OHO-TIO3HABATEIbHOMN
JESATEIIBHOCTH:

CJIOBECHBIE (pacckas; JeKLHUs;, CEMUHap; Oecena; peueBast MHCTPYKIIMS;
YCTHOE W3JIOKEHUE; OOBSCHEHHE HOBOTO MaTepHalia U CHocoOOB
BBITIOJTHEHUSI 331aHUS; OOBSICHEHNE TOCIEA0BATEIBHOCTH AEUCTBUN U
CoJiep)KaHus; OOCyXJEeHMEe; Tenaroruuyeckas oOILIEHKa mpolecca
JeSITEIbHOCTH U €€ pe3ysbTara);

HarjsigHble  (MOKa3 BUAEOMATEpUaIoB UM WJUIIOCTpAIUii, TOKa3
Me1aroroM MpUEMOB MCITOJIHEHUS, TI0Ka3 MO0 00pasily, IeMOHCTpaIus,
HAOMIOJIEHUST 332 TpeAMETaMH | SIBJICHHSIMH OKpY)KAlOIIEero MHpa,
paccMatpuBanue ¢otorpadui, Clai10B);

NpaKTUYEeCKU-ACUCTBEHHbIE (YIPaXXHEHHUS Ha pPa3BUTHE MOTOPHUKHU
nanblieB pykK (MajgbuuKoBasi TUMHACTHKA, (PU3KYJIbTMUHYTKU;
BOCHHUTHIBAIOIIME M  UIPOBBIE  CUTyalldd;  PYYHOH TPy,
n300pa3uTenbHas U XyJ0KeCTBEHHAs AeATEIbHOCTh; TPEHUHTH);
POOJIEMHO-TIOMCKOBBIE (cozmanme  MWPOOJIEMHOW  CHUTYallHH,
KOJUJIEKTUBHOE 00CYKJI€HHE, BBIBODI);

METO/bl CaMOCTOSATENbHOM paboThl W PabOThl TOJA PYKOBOACTBOM
nenarora (CozJaHue TBOPUYECKUX IMPOEKTOB);



— wuHpopManmonnele (Oecema, paccka3, cooOlieHue, OObSICHEHUE,
WHCTPYKTaX, KOHCYJIbTUPOBAHKE, WCIIOH30BAHNE CPEICTB MACCOBOM
uHDOpMAIIMK  JUTEPATyphl W HWCKYCCTBA, aHAIU3 Pa3IMYHBIX
HOCcUTeNe  wmHpopMamuu, B TOM uuciae  HHTepHET-ceTH,
JE€MOHCTpALNA, YKCIEPTH3a, 0030p, OTUET, WILTIOCTPAIIHsl, KHHOIIOKA3,
BCTpeYa C BHITYCKHUKAMHU ).

— noOyIUTENbHO-OLICHOYHbIE  (mefarorudyeckoe  TpedoBaHUE |
NOOILIPEHHEe  MOpPUIIAHME W CO3/IaHME  CHUTYyallul  yCIexa;
caMocCTosITeNIbHas paboTa).

2. Meroapl KOHTPOJS M CaMOKOHTPOJA 3a 3(h(PEKTHBHOCTHIO Y4eOHO-
ITO3HABATEIIbHOU JEATEIIbHOCTH:
— YCTHBI KOHTpOJS W CaMOKOHTpoJb (Oecema, paccka3 y4yeHUKa,
00BACHEHHE, YCTHBINA OMPOC);
— MPaKTUYECKUI KOHTPOJIb U CAMOKOHTPOJIb (aHAIU3 YMEHUsS paboTaTh ¢
pa3IMYHOM armapaTrypomn);
— HaOmozneHus (M3yyeHue yJaluxcs B npoiecce oOydeHus).

Bribop Meroma oO0yyeHUs 3aBUCUT OT COJAEpPKAHUS 3aHATHI, YPOBHS
MOATOTOBJIEHHOCTH W ONbITa ydammxca. MHPopMalnoOHHO-pELENTUBHBIA METO/]
MPUMEHSETCA HAa TEOPETUUYECKUX 3aHATHIX. PenpoayKTHUBHBIA MeToa OOy4eHHs
UCIIOJIb3YETCSl Ha MPAKTHUYECKUX 3aHATUAX IO OTPadOTKE MPUEMOB W HABBIKOB
onpenenéHHoro Buaa padot. MccnenoBarenbCkuii METOJ MPUMEHSIETCS B padoTe
HaJ| TEMaTUYECKUMU TBOPYECKUMH MPOEKTAMH.

Jis co3naHuss KOM(OPTHOTO TICHXOJIOTMYECKOTO KIIMMaTa Ha 3aHATHSX
OPUMEHSIOTCS CIAEAYIOIINE NEeJaroruueckue NprueéMbl: CO31aHNE CUTYyalluu yCIexa,
MopaibHasl — MOJJAEpXkKa, OoJ0oOpeHHe, MOoxBaja, I[OOLIPEHHEe,  JOBEpHE,
n00poxkenaTenbHO-TpeOoBaTeIbHas MaHepa.

B Xxome peanuzanpd NpOrpaMMbl  MCHOJB3YIOTCS  CHEAYIOIIAE THIBI
3aHATHH:

— KOMOMHHMpPOBAHHOE (COBMEILEHHE TEOPETUYECKOW U MPaKTHYECKOU
YacTeW 3aHsATHs; TPOBEpPKA 3HAHUM DPaHEE U3YYEHHOTO MaTepuana;
U3JI0O)KEHHE HOBOTO Marepuana, 3akKpeIuleHHe HOBBIX 3HAHUMH,
dbopMHupoBaHWE yMEHHWI MEpEeHOCa M MPUMEHEHHs] 3HAHUW B HOBOWM
CUTyallud, Ha TpaKTHKe; OTpadOTKa HAaBBIKOB W  YMEHUH,
HEOOXOUMBIX MPU U3TOTOBJICHUU MTPOTYKTOB TBOPUECKOTO TPYAa);

— TeopeTruyeckoe (COOOIIEHME M YCBOGHHWE HOBBIX 3HAHUU TIpU
O0OBSCHEHUH HOBOM TEMbI, M3JI0KEHUE HOBOI'O MaTepuala, OCHOBHBIX
NOHATUH,  ONpeNeJeHWe  TEPMUHOB,  COBEPIICHCTBOBAaHHE U
3aKperyieHue 3HaHUMN);

— JIMAarHOCTHYECKOoe (MPOBOAMUTCS ISl OMpENEICHUS BO3MOXHOCTEH U
CIIOCOOHOCTEW pebeHKa, YPOBHS TOJYYCHHBIX 3HAHWH, YMEHUH,
HaBBIKOB C  HCIOJIb30BAaHUEM  TECTUPOBAHUS, AHKETHPOBAHUA,
co0ece10BaHus, BBIMOIHEHNS KOHKYPCHBIX U TBOPUYECKUX 3a/laHui);

— KOHTPOJBbHOE (MPOBOAMUTCS B LENSAX KOHTPOJS M MPOBEPKU 3HAHUM,
YMEHUM W HAaBBIKOB YYaIllETOCS Yepe3 CaMOCTOSATEIbHYI U
KOHTPOJBHYIO paloTy, HWHAMBUAYaJbHOE COOECeOBaHME, 3ayer,
aHaJIM3 MOJYYEHHBIX PE3YyJIbTAaTOB.



MPaKTHYECKOE (SBJSICTCS OCHOBHBIM THUIIOM 3aHSTUH, UCIIOIh3yEMbIX B
nporpaMme, Kak MpPaBUiIO, COAECPKHUT IMOBTOPEHHE, O0O0OIIECHHE WU
YCBOCHHUE MOJYYEHHBIX 3HAHHWH, (HOPMHUPOBAHUE YMEHWI M HABHIKOB,
WX OCMBICIICHHE W 3aKpeIyIeHUE Ha TMPAKTUKE IPH BBIMOJTHEHUU
CaMOCTOSITeIIbHBIX HCCIEOBAaHUM, HWHCTPYKTQX TIPU BBIMOJTHEHUU
MPAKTHYCCKHUX pa0dOT, UCIIOJIH30BaHUE BCEX BUIOB MPAKTHK);

BBOJHOE 3aHATHE (MPOBOIUTCS B Hadaje yd4eOHOTo Kypca C IEIbIo
3HaKOMCTBa C 00pa30BaTEIbHOM MPOrpPaMMOIl Ha KypC, COCTAaBJIICHHE
WHIUBHUIYAILHON TPAaeKTOPUH OOYYEHHWS; a Tak)Ke NMPH BBEICHUU B
HOBYIO TEMY IIPOTPAMMBI);

UTOTOBOE 3aHATHE (MIPOBOAMTCS TOCIE H3YYCHHS IOJHOTO Kypca
o0yueHus ).

Ilnanupyemble pe3yJbTAThI
[To uTtoram oOyueHus MO MporpaMMe peOCHOK JEMOHCTPUPYET CIIEIYIOITUE

pEe3yJbTaThI:

3HaeT TNPUHLUIBI OCHOBHBIX METOJOB 3KOJOr0-OMOJOTHYECKUX
HCCIICIOBAHUN;

3HaeT 0a30BbIE OCHOBBI CTPOCHHUS U PA0O0THI LIU(PPOBBIX JIAOOPATOPHIA;
MpaBuja TEXHUKU OE€30MaCHOCTH MpU padoTe € BJIEKTPOHHBIMU U
METAJNINYECKUMHU 3JIEMEHTAMU, XUMUYECKUMHU BEILIECTBAMH;

YMEET COYETaTh Pa3JIMUHbIC UCCIIEOBATEILCKUE METO/IbI, JOOMBAETCS
pe3ynbTara U yMEeT €ro aHaJIu3upoBaTh.

MexaHu3M oLleHMBAHUA 00Pa30BaTeJIbHBIX Pe3yJbTATOB
YPpOBEHb TEOPETUUECKUX 3HAHUM.

Huskuii ypoBeHb. OOyuarommiicsi 3HaeT (parMeHTapHO H3YUYEHHBIH
matepuan. Mznoxkenwe  Marepuana cOMBUMBOE, TpeOyroliee
KOPPEKTUPOBKHU HaBOJSILIMMH BOIIPOCAMM.

Cpennuii ypoBeHb. OOyuaromuiicss 3HaeT U3yYEHHBIM Marepuall, HO
Ui TIOJTHOTO  PAacCKpBITUS TeMbl TPEOYIOTCS JAOMOJHUTENbHBIC
BOIIPOCHI.

Bricokuii ypoBeHb. OOydyaromuiics 3HAeT W3YYEHHBIA Marepual.
Moer narte JIOTHUYECKH BBIACPKAHHBIA OTBET, JIEMOHCTPUPYIOIIUN
IIOJIHOE BJIAJICHUE MAaTEPUAJIOM.

YPpOBEHB NMPAKTUUECKUX HABBIKOB 1 YMEHUM.

Huzkuit ypoenn. Tpebyercs momours neaarora mpu paboTe C
1udpoBoit 1aboparopueit

Cpennuit ypoBeHb. Tpebyercs mepuognvecKoe HaTOMHUHAHUE O TOM,
KaK TMO0JIb30BaThCs JIabOpaTopueil M Kakue Apyrue aHaJIUTUYECKHe
CUCTEMBbI PUMEHSTD JIJISl PEILICHUS MPAKTUYECKON 3a/1auu.

— Beicokuii  ypoBeHb.  CaMOCTOSITENBbHBIN BBIOOD
METOJIOB JJIsi PEIIeHUs MPaKTHYECKOW 3aJadyH, CaMOCTOSTEIbHAS
pabota ¢ 1MdpoBEIMU JTAOOPATOPUSIMU W  CaAMOCTOSITEIIbHBIH,
KpEaTUBHBIN aHAJIN3 PE3YJIbTaTOB UCCIEAOBAHNS.

®opmMbl N0ABEICHUA HTOTOB PeATM3ANMHU NPOrPaMMbI



OrtcnexxuBanue PE3YJIbTATOB O6paBOBaTCHBHOFO nmponecca OCymCCTBIACTCA
I10 pE3yJibTaTaM BBIIIOJITHCHUS ITPOCKTA.

[Ipu moBeneHUM UTOTOB OCBOEHUS ITPOTPAMMBI HCTIOTIB3YIOTCS:
— OIpoc;
— mnHabmoncHuE;
— aHaJM3, caMoaHaJIn3,
— cobecenoBaHHE;
— BBITIOJTHEHUE TBOPUYECKUX 3aJIaHUN;
— Tpe3CHTAIuH;

— ydYacTHe JeTel B BBICTABKaX, KOHKypcax U (pecTHBAISIX PazIMYHOrO
YPOBHSI. COTJIACHO YYEOHOMY IJIaHy U Y4eOHO-TEMATUYECKOMY ILIaHy.



YUYEBHBIN ITJTAH
IIporpamma ooy4uenust (16 yacos, 5 qHeii moapsa mo cxeme: 4, 3, 3, 3, 3)

JlaHHasi mporpamMma TperoaraeT MoCTeeHHOe 3HAKOMCTBO YYalTUXCS C
AIIEMEHTHOU 0a30 YeTHIPEX MUQPPOBBIX OMOTOTHIECKUX JTA0OPATOPHIA.

VUEBHBIN ITJIAH

Paznen

Tema

KoJj-Bo yacoB

Teopust

MPpaKTUuKa

BCEro

®opma
NoABeACHHS
HMTOI'OB

Mopyns Ne 1.
MonuTopuHr
OKpY’Karoleu
Cpelbl.

1. BBenenue B MOyJIb:
aKTyaJIbHOCTh, METOJIbI,
MaTepuasbl U UHCTPYMEHTHI,
WCIIOb3YEMBIC JIJIsI
MOHHUTOPHHTA OKpY>KaroIen
Cpelibl.

1

0

Ormpoc

2. IlpuHIMIIBI YCTPOWCTBA U
pabdoTs! nudpoBoi
J1a00paTOPHUH 1O OMOJIOTHH.

Ormpoc

3. JlaboparopHas padota Nel
«HMccnenoBanue atMochepHbIX
XapaKTePUCTHK KaOWHeTa
OHOJIOTUI.

JIaGoparopHas pabota Ne2
«HMccnenoBanne BOJHBIX
XapaKTePUCTHK aKBapHUyMay

CobecenoB
aHue

Mopynb Ne 2.
MonuTopuHr
IapaMeTpoB
YEJI0BEKa.

1. Beeaenue B MOAYJIb:
aKTyaJbHOCTb, METO/IbI,
MaTtepuaibl U HHCTPYMEHTHI,
WCIIOBb3YEMBIE JIJIsI
MOHUTOPUHTA TTAPaMETPOB
YyeJioBeKa

Ompoc

2. IlpuHIUns! ycTpoicTBa U
paboTbI nU(POBBIX

naboparopuii Mo GU3NOIOTUU U

HEWPOTEXHOJIOTHH.

IIpocmotp

3. JlaboparopHas pabora Ne3
«HccnenoBanne cOCTOSIHUSA
YeJoBeKa NpHU HATMYUU
W3MEHSIoIIeNcs (hru3nuecKoit
Harpy3Ku»

CobecenoBanue

Mopynb Ne 3.
Muxkpockonuyiec
KHe
UCCIIEIOBaHUS.

1. BBeneHue B MOIYyIIb:
3HAYEHUE MUKPOCKOITMYECKUX
HUCCIICIOBAHUM, BUJIBI
MHKPOCKOIIOB.

Onpoc

2. OcOOEHHOCTH CTPOCHUS U
npUHIUT paboThl HU(POBOTO
MHUKPOCKOTIA.

IIpocmotp

3. JlTabopaTtopHnast pabota Ne4.
«TeXHOIOTHUS IPUTOTOBJICHUS
MHUKPOTIPENapaToBy.

CobecenoBanue

4. JTaboparopHas pabota Ne5.
«Oco0eHHOCTH

MHUKPOCKOIMNMYCCKUX

CobecenoBanue




HCCIIEA0BAHUHN PACTUTEIIBHBIX
TKaHEN».

5. JlabopartopHas pabota Ne6. 1 1 | CoGecen
«OcobeHHocTu OBaHUE
MHUKPOCKOITHYECKUX
WCCIICIOBAHHUH KHUBOTHBIXY.
6. JlaboparopHast pabora Ne7 1 1 | CobecenoBanue
«OcobeHHocTu
MHUKPOCKOITHYECKUX
HUCCIIEIOBAHNN TKaHEH
YEIIOBEKAY.
Mopynb Ne 4. 1. Beenenue B MOAYIb: 0 1 | IIpocmortp
[Tpoexr. OCHOBHBIC IIPUHIIUIIBI CO3IaHUS
MPOEKTA, BEIOOP TEMAaTHKH
MIPOCKTA.
2 ITpaktuyeckas pabora 1 1 | Bemmonnenue
«I[ToAroToBKa MPOCKTA. TBOPYECKUX
3aJlaHui
3. 3amuTa npoeKTa. 0 1 | 3auer,
PE3CHTAINN
Bcero 11 16




COIEPXAHUE ITPOI' PAMMBbI
Mopayab Ne 1. MoHUTOpUHT OKpYyXarolel cpenbl (4 yaca).
Tema 1. Beenenue B MOyIb.

PackppiBaeTcsi  akTyaldbHOCTh  MOHMTOPHMHIA  OKPYXKAIOWIEW  Cpelsbl,
AKOJIOTMYECKUX XapaKTEPUCTHK aTMOCPEpbl TOPOJOB U BOJHBIX PECypCOB.
PaccmarpuBaroTcs  KilacCMYECKHE  METOAbl  DKOJOTMYECKHMX  HCCIIEIOBAHUM,
MAaTEepUANIBl 1 HWHCTPYMEHTBI, HCIIOJIb3YEMBIE JUII MOHUTOPHUHIA OKPYXKAIOIIEH
cpensl.

dopMbI 3aHATHN: JIEKITUA, Oecena.

Tema 2,3. [Ipuniumns! ycTpoicTBa U pabOTHI ITM(PpOBOH JTa00paTOPUH TIO
OMOJIOTHH.

PaCKpLIBaIOTCH IIpCuMyHIcCTBa I/ICCJ'ICIIOBaHI/Iﬁ C IIOMOIIBIO I.IPI(l)pOBOfI
J'Ia60paTOpI/II/I U €€ KOMILJIEKTHOCTb:

JlaTuuk BIaXXHOCTH ¢ nuana3oHoM umepenus 0...100%

JIaT4MK OCBEIIEHHOCTH C JAMANa30HOM H3MEpeHHus He yxke dyem oT 0 1o
180000 sk

Hatunk pH ¢ nuanazonom uzMepenus He yxe yem ot 0 go 14 pH
JlaTyuk TemMnepaTypsbl ¢ AMANIa30HOM U3MEPEHHUs HE yke yeM oT -20 110
+140C

JIaT4uK 3JIEKTPONPOBOAUMOCTH € IMANa30HAMU U3MEPEHHUsI He yke ueM oT 0
1o 200

JlaTuyuk TeMIIepaTypbl OKPYXAIOIIEH CpeApl C AUANa30HOM H3MEPEHUS HE
yxe yeMm ot -20 go +40

PaccmarpuBaercst mpuHIAI €€ paboThI
®dopwmbl 3aHATHI: Oecena, HAOIOeHNE.

Tema 3. JlaGopatopHas pabotra Nel «McciaegoBanue atMochepHBIX
XapaKTEPUCTHK KaOWHETa OMOJIOTUN.

JlaGoparopuas pabora Ne2 «MccnemoBaHue BOJHBIX XapaKTEPUCTUK
aKBapuyma

dopMeI 3aHATHIA: TabopaTopHas padoTa.

MoayJb Ne 2. MOHUTOpPUHT ITapaMeTPOB YesioBeka (3 yaca)

Tema 1. Beenenue B MOJyJib:

PaCKpPbIBACTCA AKTYaJIbHOCTbH MOHHUTOPHHIA mapamMcTpOB YCJIOBCKA,
TPAAUIIUOHHBIC W HETPAAUIIMOHHLIC MCTOIbI, HWCIIOJIb3YCMbIC IJII MOHHWTOPHHIA
napaMeTpoOB 4YCJIOBCKA, KIACCHUYCCKHUEC U COBPCMCHHLIC TCXHOJIOTHH, B TOM 4YHUCJIIC
HAaHOTCXHOJIOTHH.

dopMbI 3aHATHN: JIEKITUS, Oeceia, JeMOHCTpaIIUs.

Tema 2. IlpuHinumnel ycTpoiicTBa U pabOThl IU(POBHIX J1A0OOPATOPUN O



(U3HOJIOTUN U HEUPOTEXHOJIOTUH.

PackpriBatoTCsi 0COOEHHOCTH CTPOEHHUS U PadOThl ITU(POBOM J1TabopaTOpuu M
€€ KOMIUJIEKTHOCTD.

[Mudposas maboparopus 1Mo GU3UOIOTUU:
Hatuuk aprepuanbHoro aasieHus (0...250 Mum pT. CT.)

JlaTuuk mynbca ¢ AMana3oHoOM u3MepeHus He yxe yeM oT 30 mo 200 yn/mMun
JlaTuuk TemnepaTypsl Tena ¢ AMana3oHOM U3MEPEHUs HE YXKe 4eM OT +25 110

+40C

JlaTuukK 4acTOTBHI IBIXaHUA C JUANa30HOM Hu3MepeHus He yxe dyeM ot 0 go 100
UKJIOB/MUH

JlaTuuk ycKopeHus ¢ mokaszarensaMu +2 g; 4 g; £8 g OtnenbHble yCTPOUCTBA:!

Hatuuk OKI' ¢ nuanaszoHom usamepenus He yxke yeMm oT -300 mo +300 MB)
Hatuuk pH ¢ nuanazonom usmepenus He yxe uem ot 0 1o 14 pH

JaTtuuk cuiioMep C IMana3oHOM M3MepeHus He yxe dyem oT -40 mo 40 H
JlaT4uK OCBEIIEHHOCTH C JUaNa3oHOM u3MepeHus He yxe yeM ot 0 1o 180000 sk

[udpopas 1aboparopus Mo HEHPOTEXHOJIOTHUH:

CeHcop perucTpalMu CUTHaja dJIEKTPUYECKOM AaKTUBHOCTH  MBIIIIIL
(anekTpomuorpammsel, IMI);

Cencop peructpanuu curtana gotormietusmorpammbl (DI ontuyeckum
MyTeM, 32 CUET U3MEHEHHS OTPaXKEHHOTO0 OT KPOBEHOCHBIX COCYJIOB CBETa, 00bEeM
KOTOPBIX U3MEHSETCS MO/ BO3JCUCTBUEM TYJIHCOBOM BOJIHBI.

CeHcop peructpanuu curdHana saekrpokapavorpammel  (OKI)  He
WHBA3UBHBIM CIIOCOOOM;

CeHcop perucTpaluy CurHajia Ko>kHo-ranbBanudyeckoil peakuuu (KI'P),

CeHcop perucTpaiuy CUrHajga JIEKTPUYECKOW akTUBHOCTU Mmo3ra (D01) ¢
MTOMOIIIBI0 CYXHUX HEMHBA3UBHBIX JIEKTPOJIOB;

CeHcop perucrtpauuy curHaina koJjiebanusi rpynHoil kietku (CeHcop
JIBIXaHUs); ONPEEICHUS YaCTOTHI JIbIXaHMUS.

DOopMBbI 3aHATUM: JIEKIUS, JEMOHCTPALIUA.

Tema 3. Jlaboparopras pabora Ne3 «lcciaemoBaHrue COCTOSHHUS YeEIOBEKA
MIPY HATUYUHW U3MEHSIONIEHCS (PU3NIECKON HATPy3KI»

C mnomompio 1ubpoBoil JabopaTopuu MO (PUIUOIOTHU HCCIETYEeTCS
COCTOSIHHE YEJIOBEKa JI0, BO BpeMsl U Tociie (PU3UIECKON HArpy3KH.

BrimonnsroTcs MHWHH-3adaHUA.

dopMEbI 3aHATHIA: TabopaTOpHast paboTa.

Mopyab Ne 3. Mukpockonnyeckue ucciaeaoBanus (6 4acoB)

Tema 1. BRenenue B MOIyJIb:

PACKPBIBACTCA 3HAYCHHUC MHKPOCKOIIMYCCKUX HCCHGI[OB&HHIZ, UcTopust "
BHJbI MUKPOCKOIIOB, CPABHCHUC UX pa3pCHIarOInX BO3MO>KHOCTEH.



dopMbI 3aHATHN: JIEKITUS, Oeceia, JeMOHCTpaIIUs.

Tema 2. OcoOeHHOCTHM CTPOCHHMSI W MPUHIUI pPadboThl IUGPOBOrO
MHUKPOCKOTIA.

N3ydenne ycTpoiicTBa u pabOThl CBETOBOTO IIU(POBOTO MUKPOCKOIIA
@OpMBI 3aHATHN: JIEKLUS, TEMOHCTPALIAH.

Tema 3. JlabopatopHas pabota Ned. «TexHOTOTHS TPHUTOTOBICHHUS
MHUKPOIIPEIapaTOBy.

TpaI[I/II_II/IOHHBIe MCTOJbI ITIPUT'OTOBJICHUA MUKPOIIPCIIAPATOB.

N3yyeHue paznuyHbIX CIOCOOOB MPUTOTOBIEHUS MHKPOIPENAPATOB C
¢ukcaropamu u 0€3 HUX, C UCMOJIB30BAHUEM PA3IUYHOIO BH/IA CHIPHSL.

Brmmonnsiorcs MUHH-3adaHUA.

@dopMbI 3aHATUI: TabopaTopHas padoTa

Tema 4. JlabopaTopnas pabota NeS5. «OCoOEHHOCTH MHUKPOCKOIMHYECKHUX
UCCIICIOBAHUM PACTUTEIIbHBIX TKAHEH.

N3ydenne ¢ moMoOImIbI0 IM(PPOBOr0O MHMKPOCKOIA PA3IWYHBIX THIIOB
PacTUTENIbHBIX TKaHEH: 00pa3oBaTeIbHOM, MOKPOBHOM, OCHOBHOM, MEXaHHYECKOM,
npoBosieit. OnudpoBKa pacCMOTPEHHBIX MUKPOITPEIIApaTOB.

dopMbI 3aHATHIA: TabopaTopHas padoTa.

Tema 5. JlaGoparopHas padora Ne6. «OcoOEHHOCTH MHUKPOCKOIMHYECKHUX
HUCCJIe0BAHNN )KUBOTHBIX).

N3yyenune ¢ mnomompio HU(POBOr0 MHUKPOCKONA TOTOBBIX IpenapaToB
pa3IMYHBIX ~ KOHEYHOCTEW  WIEHHCTOHOTMX.  3apucoBKa M ouudpoBKa
PaCCMOTPEHHBIX MUKPOITPENAPATOB.

®dopwmbl 3aHATHS: TabopaTopHas padbora.

Tema 6. JlaGopatopHas pabotra Ne7 «OCOOEHHOCTH MHUKPOCKOTMHUYECKHUX
HUCCJICIOBAHUM TKAHEH UEJIOBEKay.

N3ydenue ¢ moMoIisio udpoBOro MUKPOCKOIAa TOTOBBIX MUKPOIIPENapaToB
pa3IMYHBIX TUNOB TKAaHEW 4YENOBEKA: PAa3JIMYHBIX BHUJOB IOKPOBHOM,
COCJIMHMUTEILHOM, MBIIICUHOM TKaHU. Pacro3HaBaHue MBIIIICYHOM TKaHU.
3apricoBKa B oM POBKA PAaCCMOTPEHHBIX MUKPOIIPEIIapaToB.

dopMbI 3aHATHS: JTabopaTopHas padoTa.

Monayab Ne 4. TIpoekr (3 yaca)

Tema 1. Beenenue B MOyJib:

PACKpBIBAIOTCSI OCHOBHBIE MPUHIIMIIBI CO3/IaHUS MTPOEKTA, BHIOOP TEMAaTHKHU
IPOEKTA.

Ortanbl  mpoekTta.  [IpuHuunel  opopmiieHUss  MPOEKTHONM  pabOThI
[ToTeHmanbHble MEPONIPUATHUS VISl yU4ACTUS C IPOEKTOM (KOH(EPEHIIHs, KOHKYPC,



OJINMITUAJA U T.I1.).
Bri6op TemaTuku mpoekxTa.
DOpMBI 3aHATHI: JEKIUA, TEMOHCTPALIUSL.

Tema 2,3. Ilpaktuueckas pabota «[loaroroBka mpoekray. 3anura MpoeKTa.

@OpMBI 3aHATHN: IPOEKTHAS IEATEIBHOCTbD, 3a4ET.

Oprasau3zannoHHO-NeIArornyecKne ycJ0BUs peaau3aluu NporpaMmbl

[lemaror  JOMOJMHUTENBHOrO  OOpa3oBaHUs, PEAIM3YIOINIMN  JaHHYIO
nporpaMmy, JOJDKEH HMMETh BbICIIee MNpo(ecCHOHATbHOE O00pa3oBaHuE WIH
cpenHee rmnpodeccuoHasbHOE 00pa3oBaHME B O0JACTH, COOTBETCTBYIOIIEH
npouIto KpyxKKa, 0e3 npeabsBiaeHus: TpeOOBaHUM K CTaxXy paboThI, THOO BBICIIIEE
npogeccuoHaIbHOE 00pa30BaHUE WM CpeHEE MPoeccCHOHaIbHOE 00pa30BaHuEe U
JOTIOJIHUTENbHOE PO ECCHOHATIFHOE 00pa30BaHUE 110 HAPABICHUIO

«O0Opa3oBaHie U NEAAroruka» 0e3 MpeAbABICHUS TPEOOBAHUU K CTaxy
padoTHI.

MartepuaJIbHO-TeXHHYECKOe o0ecneyeHne

O6GopynoBanue -1udpoBbIe J1a0OpaTOpuu MO OHOJOTHH, (HU3UOJIOTHUH,
HEUPOTEXHOJIOTUU U MHUKPOCKOTUPOBAHUIO, KOMIIBIOTEP C MPEAYCTaHOBJICHHBIM
ITO: onepanmonHas cucrema.

Opranuzanusi paboyero MpOCTPaHCTBA peOEHKA OCYIIECTBIAETCS C
UCIIOJIb30BAaHUEM  37I0POBhECOEpEralomux TexHoJoruil. B xome 3aHatus B
00s13aTEILHOM TOPSAKE MPOBOAUTCS (PU3KYIHTIIAY3bI, HANPABJICHHBIC HA CHATHE
00111eT0 U JIOKAJIbHOTO MBIIIEYHOTO HampsikeHus. B conepxanue GU3KyIbTypHBIX
MHUHYTOK BKJIFOYAIOTCSl YNPAXKHEHUS HA CHAITHE 3PUTEIBHOTO U CIYyXOBOTO
HAMPSDKCHUS, HAMPsDKCHHWS MBI TYJIOBHUINA M MEJIKHAX MBI KUCTEH, Ha
BOCCTaHOBJICHHE YMCTBEHHOU PabOTOCTIOCOOHOCTH.

MoTuBanMoOHHbIE YCJIOBHS

Ha y4eOHbIX 3aHATHSAX ¥ MACCOBBIX MEPOIPHUATUIX 0CO00E MECTO YACIACTCS
dbopMHpPOBAHMIO  MOTHBAIMA  YYaIlIMXCA K  3aHATHIO  JIOMOJHHUTEIbHBIM
obOpazoBanuem. [y 3TOTO:

— YIOBJIETBOPSAIOTCS pa3HOOOpa3Hble TOTPEOHOCTH ydYaIluXCcs: B
co3JaHUU KOM(OPTHOTO TICHXOJIOTHYECKOTO KIMMaTa, B OTJBIXE,
OOIIIEeHNN W 3aIlWTe, MPUHAJICKHOCTH K JCTCKOMY OOBEAMHCHHIO, B
CaMOBBIP@KEHUN, TBOPYECKOM caMopeann3aliui, B TPH3HAHUU W
ycrexe;

— JIETH BKIIOYAIOTCA B TPAKTUYCCKUNW BHUJ JACATEIBHOCTH TIPH
TPYIIIOBOM paboTe, ¢ YIeTOM BO3PACTHBIX OCOOCHHOCTEH W YPOBHEM
COXPaHHOCTH 37I0POBBS;

— Ha 3aHATHSIX  pemaloTcs  3aJayd  IpoOJeMHOTO0  XapakTepa
IIOCPEJICTBOM BKIIFOUCHHSI B TIPOSKTHYIO JICATCIILHOCTD;

— mpoBoAATCS TpodecCHOHAIbHBIE MPOOBI M JIPYTrUe MEPOIPHUSATHSA,
CIOCOOCTBYIOIITHE npodeccruoHaTbHOMY CaMOOTIPEICIICHHIO
YYAIIHAXCA.



MeToauyeckue MaTepuasbl
Mertoauueckoe oOecneyeHrne MpOorpaMMbl BKJIIOYAET MPUEMBI U METOJbI
OpraHu3alMi  00pa30BaTENBHOTO  MPOIECCa, JAUJAKTHUYECKHE  MaTepuallbl,
TEXHUYECKOE OCHAIICHUE 3aHATUH.
Jlns oOecriedeHHsl HATJAIHOCTU W JIOCTYIHOCTH HM3Y4aeMOro marepuania
MeJIaror UCMOJIb3yeT Pa3INYHbIC METOIUUECKUE U TUIAKTUUECKUE MaTEepHUAabl.
Harnsansie noco6wust:
— cXeMarhyeckue (TeXHOJIOTMYECKHEe W MHCTPYKIIMOHHBIE KapThl,
CXEMBI, IIIa0JI0HBI);
— ©CTECTBEHHBIC W HATypaJbHBbIC (TOTOBBIC MHUKPOIPEMApPATHI, CHIPHE
IS IPUTOTOBJICHHUSI MUKPOIIPEIIapaTOB);
— 00beMHbIC (MaKeThl, MOJICIIH);
— WUTIOCTPAIUH, CJIaiibl, poTorpaduu U puCyHKH;
— 3BYKOBBIE (ay/IMO3aITUCH).

NudpopmanuonHoe odecrnedeHne NporpaMmbl
HNuTepHeT-pecypcebl:

.HCKI_II/IH 10 MUKPOCKOITMPOBAHUTIO IJIA CTYACHTOB!

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

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

Cnucok aureparypsl
HopmMmaTtuBHBIE TPABOBBIE aKThl

— OepnepanpHbii 3akoH «O0 oOpazoBannu B Poccuiickoit denepamum
oT 29.12.2012 Neo 273-®3.

— VYka3 Ilpe3unenta Poccuiickoin @enepannu «O Mepax no peaausaluu
roCyJapCTBEHHOM TOJIUTUKU B 00JIacTh OOpa3oBaHUsSI U HAYKU» OT
07.05.2012 Ne 599.

— VYka3 Ilpesunenra Poccuiickont ®@enepannn «O MEpONPUATHIX IO
peanu3aiu rocyJapcTBEHHON colranbHOM noautukm» ot 07.05.2012
Ne 597.

— Pacnopsxenue [IpaBurensctBa P® ot 30 nexadbps 2012 r. Ne2620-p.

— IIpoexT MeKXBEJOMCTBEHHOM MPOrPaMMBbl Pa3BUTHS JOMOJHUTEILHOTO
oOpazoBaHnus nereit B Poccuiickoit @eaeparuu 10 2020 roaa.

— IlIpuka3z Munucrepcta npocsemieHuss PO ot 09.11.2018 r. Ne 196
«O0 yrBepxkaennn Ilopsimka opraHu3amuei W OCYIIECTBIICHUS
o0Opa3oBarenbHON JEATEeIIbHOCTH o JOTIOJIHUTEJIbHBIM
00111e00pa30BaTeNbHBIM MPOrPaMMaM).

— Ilocranosienue 1 1aBHOTO roCy1apCTBEHHOTO CAHUTAPHOrO Bpaya PO
or 04.07.2014 N 41 «O6 yrBepxkaeuun CaunlluH 2.4.4.3172-14
«CaHuTapHO- SMHUIEMHUOJIOTHYECKHE TPEOOBaHUS K YCTPOMCTBY,



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

COACPIKAHNIO M OpraHUu3alun pCKUMa pa6OTBI 06p8.30BaT€J'II>HBIX
OpFaHH3aHHﬁ JOITOJIHUTCIBHOI'O 06p2130BaHI/I$I I[CTGfI)).

JU1s megarora JONOJHUTEIBHOTO 06D8,30B3HI/I}I:

CaiiTsl ¢ HCTOPHUYCCKUMH MUKPOCKOIIaMHU U MUKPOIIPCIIapaTaMHU:

. 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.

JUIs y9anmmxcsl ¥ pOAUTEIICH:

HpOCTI)IG OIIBITBHI B JOMAIIHUX SKCIICPUMCHTAX!

o edu.altami.ru/research-index/
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