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[TOACHUTEJIbHAA 3AIIMCKA

JlononHutenbHas — oOuieoOpa3zoBaTenabHas — pa3BUBAIOIIasg Iporpamma
«Hcnons3zoBanue OMOJIOTUYECKUX U (POBBIX nabopaTopuid B
UCCJIEIOBATENBCKOW  JIEATEIbHOCTH  IIKOJIBHUKOBY  SIBJSIETCS  ITPOTrpamMMOi
€CTECTBEHHOHAYYHO! HANPABJIEHHOCTH.

AKTYaJIbHOCTH IPOTPaMMbI

B Hacrosimee Bpems B pamMKax HalMOHAJIBHOIO nmpoekra «O0pa3oBaHUE»
MOSIBUJIACH  BO3MOXKHOCTh ~ OCHAIICHMSI IIKOJ COBPEMEHHBIM  LHU(PPOBBIM
obopynoBanueM. BHenpenune 53Toro o00pyIOBaHMS TMO3BOJSIET KadyeCTBEHHO
U3MEHUTh Tpolecc OO0y4deHUsi B IIKOJaX, Tak Kak IudpoBbie JTabopaTopuu
IPEIOCTABIISAIOT JIOCTOBEPHYIO HMH(OpPMAIMI0 O OHOJIOrMYECKHUX Mpoleccax U
o0bekTax. Ha ocHOBE MOTyuYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX 00ydaronuecs
CMOTYT CaMOCTOATENbHO JIeNaTh BBIBOJbI, O0OOIIATH pE3yNbTaThl, BBISBIATH
3aKOHOMEPHOCTH B IPOLIECCE HCCIIEI0BATENbCKONM pabOThl, YTO CIIOCOOCTBYET
NOBBILICHUIO MOTHMBAlMM K  OOyuYyeHMIO UIIKOJBHUKOB. B mpomecce
HKCIIEPUMEHTAJIbHOM  pabOThl  ydyamuecs NPUOOPETAIOT ONBIT MO3HAHUSA
pEaNbHOCTHU, SABIISIFOIIMICS BaKHBIM 3TanoM (OPMHUPOBAHMS Y HUX YOEKICHHI,
KOTOpBIE, B CBOIO OYEPEh, COCTABIIIOT OCHOBY HAyYHOT'O MUPOBO33PEHUS.

OTiimunTeIbHBbIEC 0COOEHHOCTH IPOrPAMMBI

[Tporpamma «Jcnonb3oBaHue OMOJIOTHYECKUX LU(PPOBBIX J1abopaTopuil B
UCCIIEIOBATENLCKOM JEATENbHOCTH IIKOJBbHUKOB» paccuuTaHa Ha 16 3ansTuii,
KOTOpbIE TPOBOMASTCS B TEYEHHUE Y4YeOHOro roja, W pa3douThl Ha 4 pazzena
(Momymns):

— Hudposbie MeTOIBI UCCIIETOBAHUS COCTOSIHUS OKPY>KAOILEN CPEeIbl.
— Hudpossie MeTOBI UCCIIENOBAHMS COCTOSIHUS YETIOBEKA.

— IudpoBsie METOIBI MUKPOCKOTTMYECKUX UCCIIEI0BAHUM.

— IIpoexkr.

Kaxnpiii paznen oOydeHus MpejcTaBieH Kak dTam paOOThl CBA3AHHBIN C
UCCJIEIOBAHUSIMU C TOMONIBI0 HU(MPOBBIX JabOpaTOpuii B paMKax pelIeHUs
MIPAKTUYECKOM 3a1a4H.

CopepxaHue TpPOrpaMMbl OpPUEHTHUPYET Yy4yallUXCsl HAa IOCTOSIHHOE
B3aMMOJICUCTBHE APYr C JIPYrOM M NPENoJaBaTeieM, PEIICHHE MPaKTUYECKUX
npoOieM OCYUIECTBISIETCS IMyTeM COEIUHEHHS] TPAJUIUOHHBIX METO/IOB
HKOJIOT0-OMOJIOTMYECKUX HCCIEIOBAHUM M COBPEMEHHBIX HU(POBBIX METONOB,
YTO TO3BOJISIET ONTHUMAJIBHO pelIaTh MOCTABJICHHbIE MPAKTUYECKUE 3aJauM.
Taxxe mporpamma OpHEHTHPYET y4allMXCsS Ha CaMOCTOSITENIbHOE OOydeHHe, C
MCITOJIb30BAHUEM NIOJIYYEHHBIX 3HAHUW B PaMKaxX MPAKTUYECKOMN EATEIbHOCTH.

[TporpaMMa faeT BO3MOKHOCTb PACKPBITH JIOOYI0 TEMY HETPaIUIMOHHO,
C HEOOBIYHOM TOYKM 3pEHUs, B3TJSHYTh Ha PEIICHNE KIIaCCUYECKON



IIPAKTUYECKOM 3aJayd IOJ HOBBIM YIJIOM JUIA JOCTHXKEHUS MAaKCUMAJIBHOTO
pesynbrara.

Azpecar nporpaMmmabl

[Iporpamma «Mcnonp3oBaHue OMOIOTHYECKHX HU(PPOBBIX JabopaTropuil B

UCCIIEIOBATENbCKON JEATeIbHOCTH IIKOJBLHUKOBY» COCTaBlIeHa IS Jietei ot 14
no 17 ner.

B rpynmnel npunuMmarotcs ywammecss 8-10 kmaccoB. ['pynmma  mosker
COCTOSITh U3 JIETEH OJTHOTO BO3pACTa WX OBITH PA3HOBO3PACTHOM.

Jns BxoxkzaeHus B oOpa3oBaTEIbHBIM TPOIECC B paMKax JaHHOU
porpaMMbl HEOOXO0IUM MPOPUIBHBIA YPOBEHb 3HAHHUM MO OMOJIOTHH, YKOJIOTHH,
XUMHUHU, 0a30BBIM YPOBEHD 110 HHPOPMATHKE U (PUHKE.

Tak kak mporpaMma pasjiefieHa Ha MOJIYJU U MpejrnoJiaraet OOoJbIIoe
KOJIMYECTBO MPAKTUYECKOM paldoThl mpeamnosiaraercss (HOpMUPOBAHUE MUHU-
rpynmn (Mo 2-3 demoBeKa B KaXKIOW) IS JOCTHKCHHS MaKCHMAaJIbHOTO
pesyabpTara. [lo mpuunHe Hamuuyusg B MporpaMme 3aBepliaroiiero (4) momyss,
OPUCHTUPOBAHHOTO HAa peau3ali0 COOCTBEHHOTO MPOEKTa, MPEIoiaraeTrcs
BBIXOJI Ha Y4YacTHE y4YalllUXCsl C COOCTBEHHBIM IMPOEKTOM B KOH(EPEHIUAX U
MPO(HUIBHBIX MEPOMPUATHUSIX BCEX YPOBHEM.

3aHATHUS TPOBOJATCS 1O 2 Yaca B HEJIEIIO.

O0BeM U CpOK 0CBOCHHS NPOIPAMMBI
Cpok ocBOeHUSI MPOrpaMMbl — OJIMH yueOHbIN roja. Ha momaHoe ocBoeHue
nporpaMMel TpedyeTcst 68 yacos.

dopMma 00y4eHHsI — OYHAas.

Peskum 3aHATHH, NEPUOAMYHOCTD U POAOIAKUTEIbHOCTD 3aHATHH
[Tpo10KUTETFHOCTD 3aHATUN HUCUUCTSAETCS B akajgeMuyeckux yacax — 40
MUHYT, MEKy 3aHATHUSAMHU yCTaHOBIICHBI 10-MUHYTHBIC TIEPEMCHBI.

Iegarornyeckas uejaecoo0pasHoOCTb

[lenaroruueckas 1eaecoO00pa3HOCTh ITOW MPOTpPaMMBbl 3aKIIOYAETCS B
TOM, YTO, OHA SIBJIICTCS IICJIOCTHOW M HEMPEPHIBHOW B TEUEHHE BCETO MpoIecca
oOy4eHHs, W TIO3BOJISET IIKOJBHUKY Iar 3a IIaroM packKpbiBaTh B cele
TBOPYECKHE BO3MOXKHOCTH M CaMOpEaTu30BaThCsi B COBPEMEHHOM wmupe. B
npoiiecce MUGPPOBBIX HKOIOTO-OMOJIOTHUECKUX MCCICIOBAHUNA NIETH TMOIydaT
JIOTIOJIHUTENIbHOE 00pa3oBaHKEe B 00J1aCTH OMOJIOTUH, SKOJIOTUU U XUMUHU. OUeHb
BOKHBIM TIPEACTABISACTCS TPEHUPOBKA pPaOOTBI B KOJJISKTMBE W Pa3BUTHE
CaMOCTOSATEILHOTO TTOMCKOBOTO TBOPYECTBA B pAMKAX MPAKTHUECKOU PaOOTHI.

[Tporpamma «Vcnons3oBaHue OUOTOTHYECKUX MUGPPOBHIX JIAOOPATOPHIA B
UCCJIEIOBATENILCKOW JIEATENIbHOCTH IIKOJIBHUKOB» pa3paboTaHa Ha OCHOBE
MOAYJIBHOTO TIOJXO0/a M MpeIyCMaTPUBACT TPH YPOBHS CJIOKHOCTH: CTapTOBBIN
(O3HAKOMUTEBHBIN ), 0a30BBINA, TPOJBUHYTHIN (TBOPUECKUIN).

B kaxxmom monyne yetwsipe 3aHsTHs. [lepBbie Tpu 3aHITHS MTOCTPOCHBI TIO
CTMHOMY TTPUHIINITY:



- TIEpBOE COOTBETCTBYET CTAPTOBOMY YPOBHIO (O3HAKOMHTEIHHOMY), TJIe
ydamuyecs 3HaKOMSITCS C MHOTO0OOpa3WeM METOJ0B HSKOJOT0-OMOIOTHYECKUX
HCCIECIOBAHUM;

- BTOPOE COOTBETCTBYET 0A30BOMY YpPOBHIO, T'JI€ yHaIlIUECsd 3HAKOMSITCS C
OCHOBHBIMH IIPUHIIUIIAMH YCTPOKCTBA IUGPOBOH TabopaTopuu U €€ paboTolH;

- TpPETb€ M YETBEPTOE COOTBETCTBYET MPO(PUIBLHOMY (TBOPUYECKOMY)
YPOBHIO, TI/I€ ydamuecs MpoOylT pemiarb CTaHJApTHBIE  3KOJIOTO-
OMOJIOrMYECKHE 3a1a4H.

YerBepThlii MOAYIIb— NPOABUHYTHI YPOBEHb (TBOPUECKHUIT). ITOT YPOBEHB
MO3BOJIUT OOYYalOMIMMCSl Pa3BUTh YMEHHE TMPUMEHSATh MOJyYEHHBIE paHee
3HaHWS W HaBBIKM B paMKaX IPOEKTHOM JESATEIBHOCTH, CaMOCTOSITENIBHO
BbIOMpaTh U  BBIIOJHATH MPOEKTHbIE pPabOTB. B MoOAylM BKIIOYEHBI
JOMOJHUTENbHBIE TEOPETUYECKHE W MPAKTUYECKHUE 3aHATHS, YTO OTPAKEHO B
KAJICHIAPHO- TEMAaTUYECKOM IUIAaHUPOBaHUHU. BmecTe ¢ JONOTHUTENbHBIMU
3aHATHAMU OPOrpaMMa paccyuTaHa Ha 68 Jacos.

Bo3pacTHbie 0COOCHHOCTH yYALIUXCH

[Iporpamma «¥cnonp3oBaHre OUONTOTHYECKUX HUPPOBBIX JTa0OPATOPHIl B
HCCJIEIOBATENLCKON JIEATETLHOCTH IIKOJLHUKOBY pacCUMTaHa Ha JIeTed OJHOTO
YpOBHSI TOJTOTOBKM Bo3pactoM oT 14 no 17 ner. Jlannas mnporpamma
OpHUEHTHPOBaHA WMEHHO Ha TOAPOCTKOB, OTCIOAA CTOUT YYUTHIBATh UX
BO3PACTHBIE 0COOECHHOCTH.

[ToapocTka oTAMYaeT CTpeMIIEHUE K CaMOCTOSATEIbHOCTH, HE3aBUCUMOCTH,
K CaMOIIO3HAaHUIO, (OPMHUPYIOTCS MMO3HABATEIIbHBIE WHTEPECHI. 3agada mejaarora
JIOBEPSTH MOAPOCTKY PEIICHUE TMOCHIBHBIX JUIsl HETO BOMPOCOB, yBaXkaTh €ro
MHeHue. OOmieHre MpPeaNnovYTUTENIbHEe CTPOUTh HE B (GOpMe MPSAMBIX
pacnopsbKeHUN W Ha3WIaHu, a B (popme mpoOIeMHBIX BOMPOCOB. Y MOIPOCTKA
MOSIBJISIETCS. YMEHHUE CTAaBUTh IEpei] COOOW M peliaTh 3aJlayd, CaMOCTOSTEIHHO
MBICIINTh W TpyaAuThcsa. [lOoApOCTOK TPOSBISET WHUIIMATUBY, JKEJIaHUE
peanu3oBaTh U YTBEPIUTH ceOsi. B 3TOT mepuoa mpoMCcXOAUT OKOHYATEITHHOE
dbopMHUpOBaHNE MHTEIIEKTA, COBEPIICHCTBYETCS CIIOCOOHOCTh K a0CTPAKTHOMY
MBIIIICHNO. J[7Is cTapmiero MOIPOCTKAa CTAHOBUTCSA IMOTPEOHOCTHIO OBITh
B3poCbIM. [IposBIsIETCST CTpeMJIeHHE K CaMOYTBEP)KICHHIO ceOs B POJH
B3pocyoro. 3ajmaya mnejarora MmoOYy>KJIaTh YYallerocsi K OTKPBITHIO ce0s Kak
JUYHOCTH W MHANBUAYATLHOCTH B KOHTEKCTE XYJI0KECTBEHHOTO TBOPYECTBA, K
CaMOTIO3HAHUIO,  caMoompeneleHut0o W camopeanusanuu. CoBMecTHas
NEATEILHOCTh JUISl  TOAPOCTKOB OTOrO0  BO3pacTa TpHBIICKaTeIbHA Kak
MPOCTPAHCTBO JIJIs1 OOIICHUS.

Yyer BO3pacTHBIX  OCOOCHHOCTEHM  JACTeH, 3aHUMAIOIIUXCA  II0
oOpazoBarenbHOM mporpamme «Mcmonp3oBaHne OMONOTHUECKUX HHU(PPOBHIX
JabopaTopuil B HUCCIEAOBATEIBLCKOM JIEATEIIBHOCTH IIKOJBHUKOBY, SIBISCTCS
OJTHAM W3 TJIaBHBIX MEJarOrHYeCKUX MPUHITUATIOB.

Heap mnporpammbl: (HOpMHPOBaHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHMUS,
pa3BUTHE KYJIbTYpPhl TpyJa MOJPACTAIOLIETO IOKOJICHUS, OCBOCHHE 3KOJOTUYECKUX H
OMOJOTMYECKUX 3HAHMA M yMEHMH, O3HAKOMJICHHE ydYalluxcs ¢ HU(POBBIMH METOAAMU
HKOJIOTO-OMONIOTMYECKUX ~ WCCJIEOBaHUM, TMOJArOTOBKA ydYalluXcs K Y4acTHIO B
KOH(EpEeHLIUAX U npOUIBHBIX OJIMMITHAIAX.



3ajaum 10NMOJTHUTEIHLHOM 001Iepa3BUBAIOLIEH IPOrPAMMBI:
OO6pazoBaTenbHbIE:

(GbopMHpOBaHHE HABHIKOB COCTABJICHHS aJITOPUTMOB H 110;00pa
aJICKBATHBIX METOJIOB HCCIICJIOBAHHUS IPU PEIICHUU DKOJIOTO-
OMOJIOTHYECKHX 3a]1a4;

3HaKOMCTBO C MPHUHIMIIOM pPAa0OTHl IHU(PPOBBIX OHOJOTHICCKHX
JabopaTopuid;

dbopMHpOBaHHE  CIIOCOOHOCTH  aHAJIM3UPOBaTh, OICHHBaTh U
TCHEPHPOBATh PA3JIMYHBIC THIIOTE3bl JIJII OOBSICHCHHUS PE3yIbTaTOB
HCCJICIOBAHUM;

dbopMHupoBaHUE CIIOCOOHOCTH  OCYIIECTBISTH  CAMOCTOSITEIIbHBIN
MOWCK OWMOJIOTHYeCKOH WH(MOpPMAIIMA B PAa3IMIHBIX HCTOYHHKAX
(Y4eOHBIX TeKCTaX, CHpPaBOYHHMKAX, HAYYHO-TIOMYJISIPHBIX H3TaHUSIX,
KOMITBIOTEPHBIX 0a3aXx, HHTCPHET-pecypcax) W IPUMEHATH € B
COOCTBEHHBIX MCCIICOBAaHUSAX.

(dhopMHpOBaHNE HABBIKOB HCIIOJIb30BAHUS OOIICHAYYHBIX 3HAHHH I10
npeaMeTaM  e€CTECTBEHHO-OMOJIOTHYECKOr0 IMKJIa B Ipoliecce
MOJTOTOBKM W OCYIICCTBIICHUS  IUGPOBBIX  HCCIICIOBAHUM,
000CHOBaHHWE M apryMEHTAIlus PalMOHAIBLHOCTH JIEATEIHHOCTH B
paMKax MPOCKTHOM JIeITeIbHOCTH;

PazBusBaromue:

CIOCOOCTBOBAaTh PA3BUTHUIO TBOPYECKUX CIIOCOOHOCTEMN
KaX/10r0 peObeHKa Ha OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO
M0JX0/1a;

pPa3BUTh UHTEPEC K MU(PPOBBIM OMOJIOTHUECKUM MCCIIEIOBAHUSIM;
pa3BHUTHE TBOPYECKOTO MOTEHIMANA U CAMOCTOSITEILHOCTU B
paMKax MUHH-TPYTIIIHI,

pa3BUTHE TMCUXO(U3UUECKUX KayecTB, OOYyYaIOLIUXCS: MaMsATh,
BHUMAaHUE, aHAJTUTUYECKHE CIOCOOHOCTH, KOHIIEHTPALIUIO U T.[.

BocmnurareinHbIE:

dbopMHpoBaHHE OTBETCTBEHHOTO TMOAXOAa K PEIICHUIO 3a7a4
PA3JIMYHOM CIIO)KHOCTH;

dbopMupoBaHHE HABBIKOB KOMMYHMKAIIMM  CPEIU YYaCTHUKOB
POTPaMMBbl;

dbopMupoBaHrE HABHIKOB KOMaHIHOM paOOTHI.

IpuHuMIBLI 0TOOPA coaepKAHU
O0pa3oBaTenbHbIN IPOLECC CTPOUTCS C YUETOM CIEYIOIIMX IPUHIUIIOB:

1.

2.

KynbsTypocoobpasnoctu u mpupogocoodpasHoctu. B mporpamme
YUHUTBIBAIOTCS BO3PACTHBIC U MHANBUIyaIbHbIE OCOOEHHOCTHU JIETEH.
Cuctemuoctu. [lomydeHHbIe 3HAHUS, YMEHUSI U HABBIKH, ydalllHecs
CHUCTEMHO MPUMEHSIIOT Ha MPAKTHUKE, CO3/aBas MPOCKTHYIO padoTy.
DTO TO3BOJISIET UCIOJIL30BaTh 3HAHWS W YMEHUS B EJIUHCTBE,
LEJIOCTHOCTH, peann3ysi COOCTBEHHBIN 3aMbICell, YTO CIIOCOOCTBYET
CaMOBBIPAYKEHHUIO PEOCHKA, PA3BUTHIO €r0 TBOPUYECKOTO OTEHIIHAIA.



3. KoMmiekcHOCTH #M  IIOC/IEOOBATEIBHOCTH. Peanmu3anus STOro
NPUHIMIIA TPEANOoaraeT IOCTENIEHHOE BBEACHUE Yy4YallUXCAd B
HCCIIEIOBATENIbCKYIO AEATEIHLHOCTD;

4. Harnapnoctu. Mcnoab3oBaHHWe HarIsAHOCTH ITOBBINIACT BHUMAHUE
VYAIUXCS, YIIIYONIIeT WX HWHTEpPeC K HU3y4aeMoOMy MaTepHaly,
CIIOCOOCTBYET Pa3BUTHIO BHUMAaHUS, BOOOpaKEeHUS,
HaOJIFOaTSIIFHOCTH, MBIIIJICHUS.

OcHoBHbIE (OpMBI U METObI

B xome peanuzauuyd mNOporpaMMbl HCHOJB3YIOTCS cienytomme ¢GopMbl
00yueHus:

Ilo oxBaTy nereu: rpymmoBbIe,

KOJUIEKTUBHBIE.

[To xapakTepy yueOHOU AESITENbHOCTH:

— Oecenpl (BOIPOCHO-OTBETHBIH METOJ| AKTUBHOTO B3aUMOJCHCTBUS
MeJarora v yyammxcs Ha 3aHsITHSIX, UCIIOJb3YETCA B TEOPETHUECKOM
YacCTH 3aHATHUA);

— 3ammTa nOpoekTa  (UCHoJIb3yeTcs Ha  TBOPYECKUX  OTYETaX,
(ecTuBaNAX, KOHKYpCAX, KAK UTOT MPOJIETaHHON paboThl);

— KOHKypchl u ¢ectuBanu (dhopma UTOTOBOTO, WHOTNA TEKYIIEIro)
KOHTPOJISL IPOBOJAUTCS C LEJIBI0 ONPENEICHUS YPOBHSA YCBOCHHS
colep)kaHusi  0Opa3oBaHHUs, CTENEHU MOJATOTOBICHHOCTH K
CaMOCTOSITENIbHOM paloTe, BBIABIECHUS HauOoJiee CIOCOOHBIX U
TaJaHTJIMBBIX JETEH);

— MpPAKTUYECKUE  3aHATUSA (mpoBoAsATCS ~ MOCHE  U3YYEHUS
TEOPETHUECKUX OCHOB C LEJBI0 OTPAOOTKM MPAKTUYECKUX YMEHHM );

— HaOmoneHue (IpUMEHSIETCS MPU M3YYEHHH KaKoro-iudo oO0BEeKTa,
IPEIMETOB, SIBJIICHUN);

Ha 3ansTusix cosmaercst armocdepa J0OpOoXkKenaTeabHOCTH, TOBEpUs, YTO
BO MHOIOM TIIOMOTaeT pa3BUTHIO TBOpPYECTBA M WHULMATUBBI pEOCHKA.
BreimonHenne TBOpYECKMX 3aJaHUN TMOMOraeT peOeHKy B MNpUOOpeTeHUU
YCTOWYMBBIX HAaBBIKOB PabOThI C Pa3IMYHBIMU MaTepHaIaMH U UHCTPYMEHTaMHU.
VYyacTue nereil B BbICTaBKaX, (DECTUBANISAX, KOHKYPCAX pa3HbIX YPOBHEU ABIISIETCS
OCHOBHOM (DOpPMOII KOHTPOJII YCBOEHUSI MPOrpamMMbl 00y4YEHUs U JUATHOCTUKH
CTETNIEHU OCBOCHHUS MPAKTUYECKUX HABBIKOB pEOCHKA.

MeToabl 00yueHust
B nmpouecce peanuzauny nporpaMMbl UCHOJIb3YIOTCS PA3JIMYHBIE METOMbBI
oOy4eHus.
1. Meroapl oOpraHu3allMid H OCYIIECTBICHUS Y4YeOHO-TI0O3HABATEIHLHOMN
JIEATEIILHOCTH:
— cioBecHble (paccka3; JIeKIMs, CeMuHap; Oecema; pedeBas
WHCTPYKIIUS;, YCTHOE U3JI0’KEeHUE; OOBSICHEHHE HOBOIO Marepuasia u
CIIOCOOOB BBINOJIHEHUS 3aJaHHUA; 00BICHEHHE MOCJIEN0BATEIILHOCTH
NEeUCTBUHN U COACp)KaHUS; 0OCYXKJICHHE; TleJJaroruueckasl OleHKa



npolecca IeATeIbHOCTH U €€ pe3yibTara);

— HarimsgHeie  (MMOKa3 BHUACOMATEPUATIOB W WJUIIOCTpAIUii, IoKa3
negaroroM  NpuUEMOB — UCHOJNHEHHs, TMOKa3 1o  o0pasiy,
JEMOHCTpAlAs, HAONIOJACHUS 3a TMpeaMeTaMd U SBICHUSIMH
OKPYXKAIOIIEero MHUpa, paccMarpuBanue Gororpaduii, caaiiaoB);

— TMPaKTUYCCKU-IECHCTBEHHBIC ((DU3KYTbTMUHYTKH; BOCTIUTHIBAIOIINE U
UTPOBBIC CUTYAIIUHU; PYYHOU TPV, );

— mpoOJEeMHO-TIONCKOBBIE  (CO3MaHuMe  MPOOJIEMHON  CUTYyalluw,
KOJUIEKTUBHOE 00CYKJICHHUE, BEIBOJIBI );

— METOJZIbI CaMOCTOATEILHON pabOThl U PabOTHI TOJ PYKOBOJCTBOM
nejarora (Co3JjaHue TBOPUECKUX MPOECKTOB);

— wuHopManmonHele (Oecena, pacckas, COOOIIEHHE, OOBSICHEHHE,
UHCTPYKTQX,  KOHCYJbTUPOBAaHUE,  HCIOJIb30BAHHE CpeIICTB
MaccoBOl  MHGOpMAIMKM,  aHAIW3  PA3IMYHBIX  HOCHUTENEH
uHopmaruu, B ToM ducie VHTepHeT-CeTH, JEMOHCTpAIUs, OTYeT,
WJUTIOCTPALINS).

— TNOOYIUTENbHO-OIICHOYHbIE  (Tlegaroruyeckoe  TpeOoBaHUE U
MOOIIPEHUE  TIOPUIIAHWE W  CO3/JaHWE  CHUTyalldd  yCIIeXa;
camocTosATeNbHas paboTa).

2. MeToasl KOHTPOJS W CaMOKOHTPOJA 3a 3((PEKTHUBHOCTHIO
y4eOHO-TI03HABATEIBHOM 1€ATEIbHOCTH:
— YCTHBI KOHTPOJb W CaMOKOHTpOJIb (Oecema, pacckas
y4eHHUKa, 00BSICHCHHE, YCTHBIA OIIPOC);
— TMPAKTUYECKUN KOHTPOJIb U CAMOKOHTPOJIb (aHATU3 YMEHUS
paboTaTh ¢ pa3aIM4HOMN anmnapaTypoil);
— HabmoneHus (M3y4eHre yJalmuxcs B mpoiecce 00ydeHus ).

Boibop merona oOydeHHs 3aBUCHT OT COACPKAHUSA 3aHITHHI, YpOBHS
MOATOTOBJIEHHOCTH M OmbITa y4anuxcs. MHhopMalmoHHO-pEIEeNTUBHBIN METOT
MPUMEHSIETCS. Ha TEOPETUUYECKHUX 3aHATUSIX. PenpoayKTUBHBIN MeTOA OOydeHUs
UCIIOJIB3YETCSl HA MPAKTUYECKUX 3aHIATUSX MO OTpabOTKE MPUEMOB M HABBIKOB
onpenenéHHoro Buaa padbot. MccnenoBarenbckuii METOT IPUMEHSIETCS B padoTe
HaJl TEeMaTUYE€CKUMH TBOPUYECKUMU MPOEKTAMHU.

Jlnst co3ganust KOM(OPTHOTO TICHXOJOTUYECKOTO KJIMMaTa Ha 3aHITHSIX
MPUMEHSIIOTCSL  CJIEIYIOIINE TEeIaroruueckue MpPUEMBL: CO3JaHUE CUTyalluu
ycrexa, MopajibHas HOJJEepXKa, 0J00peHue, MoxBaja, MOOIIPEHHE, J0BEpHE,
no0OpoxenareabHO-TpeboBaTenpHas MaHepa.

B xome peanuzanmuu NporpamMmbl  UCIHOIB3YIOTCS CIEAYIOIIUE THIIbI
3aHATHH!

— KOMOMHHUPOBAHHOE (COBMEILIEHUE TEOPETUUYECKONM M MPAKTUUYECKON
yacTer 3aHATHUS;, NMPOBEPKA 3HAHWM PAHEE M3YYEHHOTO MATEpHAIIA;



U3JI0)KEHUE HOBOIO MaTepuasa, 3aKpeIUIeHHE HOBBIX 3HAHMIA,
(opMupoBaHrE yMEHUI MEpEeHOCa U MPUMEHEHUs 3HAHUM B HOBOM
CUTyallud, Ha IIPaKTHKE; OTpadOTKa HAaBBIKOB U YMEHMH,
HEOOXOAUMBIX IPU U3TOTOBJIEHUH MPOYKTOB TBOPUECKOTO TPY/1a);

— TeopeTndyeckoe (COOOIIEHHE M YCBOCHHE HOBBIX 3HAaHUH MpH
OOBSCHEHHMH HOBOW TEMbI, W3JIOKEHUE HOBOTO  MaTepuaia,
OCHOBHBIX MOHATHI, ONpPEIEICHUE TEPMHUHOB, COBEPILICHCTBOBAHUE
Y 3aKpEIUICHUE 3HaHUi);

— JIMarHOCTHYECKOE (IPOBOAUTCS VISl ONPENETICHHUs] BO3MOKHOCTEN U
CIIOCOOHOCTEN pebeHKa, YpOBHS IOJYYEHHBIX 3HAHUM, YyMEHHIA,
HaBBIKOB C HCIIOJb30BAaHUEM TECTUPOBAHMS, AHKETUPOBAHUA,
co0ece10BaHus, BBIIIOJIHEHUSI KOHKYPCHBIX M TBOPUECKUX 3a/1aHUN );

— KOHTPOJBbHOE (MPOBOAMTCS B LIEJSAX KOHTPOJIS U MPOBEPKU 3HAHUM,
YMEHUH ¥ HaBBIKOB YYalIerocsd 4Yepe3 CaMOCTOSATEIbHYI0 U
KOHTPOJIBHYIO pa0oTy, WHAMBHIyalbHOE CcOOeceOBaHUE, 3auer,
aHaJIN3 MIOJyYEHHBIX PE3yJIbTaTOB.

— TPaKTUYECKOE (SBISETCS OCHOBHBIM THUIIOM 3aHSATHH, UCIIOIb3yEMbIX
B IIPOrpaMMe, Kak MPaBUJIO, COAEPKUT MOBTOPEHHE, 0000IICHUE U
YCBOCHHE TOJIYYCHHBIX 3HaHHM, (HOPMHUpPOBaHNE YMEHUI U HABHIKOB,
WX OCMBICIICHHE M 3aKpeIUICHWE Ha TMPAKTUKE MPH BHIOJTHECHUH
CaMOCTOSITENIbHBIX HCCIEAOBAHUN, HHCTPYKTAXX MPU BBHIMOJTHEHUU
MPAKTUYECKUX paboT, UCTIOIH30BAaHUE BCEX BUIOB MPAKTHK);

— BBOJIHOE 3aHATHE (IIPOBOAMTCSA B Hayalle y4eOHOTO Kypca C LENbIo
3HaKOMCTBa ¢ 00pa30BaTeNIbHOIM MPOrpaMMOil Ha KypC, COCTaBJICHHUE
MHAMBUIYAJIbHOM TpaeKTOpuM OOYy4YEeHHs; a TakKe MpPH BBEICHUH B
HOBYIO TEMY ITPOTPAMMBbI);

— WTOTOBOE 3aHATHE (TPOBOIUTCS TMOCIE W3YYECHHS TMOJIHOTO Kypca
oOy4eHus).

Ilnanupyembie pe3yJbTaThl
[To urtoram oOydeHus: Mo mporpamMme peOeHOK AEMOHCTPUPYET CIIEIYIOIINE
pe3yabTaThl:
— 3HAeT WPHUHIMUIIBI OCHOBHBIX METOJOB DKOJIOTO-
OMOJIOrMYECKUX UCCIIEI0BAHNM;
— 3HaeT 0a30BbIC OCHOBBI CTPOCHUS U pabOTHI ITU(POBBIX JIAOOPATOPHIA;
— TMpaBWia TEXHUKHU OE30MACHOCTU MpPHU padOTe C IEKTPOHHBIMU U
METATMYECKIMH SJIEMEHTaM1, XUMUYECKUMH BEIIIeCTBAMHU;
— yMEeT COYeTaTh pa3INYHbIe HCCIIEA0BATEIbCKIUE METO/IHI,
100MBaeTCs pe3yibTaTa U YMEET €ro aHaJIM3UpOBaTh.

MexaHu3M OlleCHMBAHHUA 00pa30BaTeIbHBIX Pe3yJIbTATOB
YPpOBEHb TEOPETUUECKUX 3HAHUM.
— Huskuit ypoBens. OOyuaromuiics 3HaeT pparMeHTapHO U3YYEHHBIH
Marepuan. Mznoxkenne wMarepuana cOWBYHMBOE, TpeOyromee
KOPPEKTUPOBKU HABOASAIIMMHU BOIPOCAMHU.



— Cpennuit ypoBenb. OO0yUaromuiics 3Ha€T U3YYSCHHBIN MaTepral, HO
JUIA  TIOJIHOTO PACKpBITUS TEMbl TPEOYIOTCS JOTOJHUTEIbHbBIC
BOIIPOCHI.

— Breicokuit ypoBenb. OOyuyaromuiics 3HaeT HM3yYEHHBIH MaTepua.
MoxeT gaTh JOTMYECKHU BBIAEPKAHHBIM OTBET, AEMOHCTPUPYIOLIUI
IIOJTHOE BJIAJICHUE MAaTEPUATIOM.

YPOBEHb IPAKTUYECKUX HABBIKOB U YMEHUMU.

— Hwuskuit ypoBens. TpeOyercs momous mnemarora npu padboTte c
1idpoBoii 1abopatopuei

— Cpennuil ypoBeHb. TpeOyercss NepHOAMYECKOE HAIIOMUHAHHUE O
TOM, Kak TIOJIb30BaTbca Jabopatopueid U Kakue JApyrue
AHAJIMTUYECKUE CUCTEMBI IPUMEHSTH I PELICHUs NMPAKTUYECKOU
3a/1a4H.

— Bpicokuii  ypoBeHb.  CaMOCTOATENIBHBIN BBIOOD
METOZOB Ul PELICHUSA NPAKTUYECKOW 3aJauu, CaMOCTOATEIbHAs
pabota ¢ HUPPOBBIMH JIAOOPATOPUSIMU M CaMOCTOSITEJIbHBIM,
KpEaTUBHBIN aHAJIU3 PE3YJIbTaTOB UCCIIEIOBAHU.

®opMbI NOIBEIEHUS UTOTOB PeATU3ANNU POTPAMMBI
OTtcaexxnBanue pe3yJibTaToB 00pa30BaTEJIbHOIO npouecca
OCYIIECTBJIAETCH MO Pe3yJIbTaTaM BbINOJHECHHUS MIPOCKTA.

[Tpu moaBeIEeHUN UTOTOB OCBOSHUS TIPOTPAMMBI HCTIONB3YIOTCS:
— OTpoc;
— mnHalmoncHuE;
— aHaJu3, caMOaHaIu3,
— cobeceloBaHUE;
— BBINIOJTHEHUE TBOPUYCCKUX 3aaHUM;
— TIpEe3CHTAIUU;

— ydJacTue JieTed B BBICTaBKaX, KOHKypcax U (PeCTUBAIAX Pa3IUYHOTO
YPOBHSI, COTJIACHO y4eOHOMY IIJIaHy U Y4€OHO-TEMAaTUYECKOMY IJIaHy.

VUEBHBIN TJIAH

IIporpamma o0yueHus1 3HAKOMCTBA ¢ HU(PPOBOIT OMOJIOTMUYECKOM
Jadoparopueii (16 yacos)
JaHHas mporpamma MpeanoyiaraeT MmoCTeneHHOe 3HAKOMCTBO YYalllUXCsl C
AIIEMEHTHOU 0a301 4eThIpEX U(GPOBBIX OMOJOTUYECKUX JTabopaToOpuil.
B kajieH1apHO- TEMATHYECKOM IJIAHUPOBAHUY MPOrPAMMA COCTABJIEHA C YY€TOM
JAOIOJHHUTEJIbHBIX TEOPETHYECKUX U NPAKTHYECKHUX 3aHATHI (68 yac)




VUYEBHBIM IUIAH

Paznen

Tema

KoJj-Bo yacoB

Teopus

NPaKTHKA

BCEro

®opma
IO0/ABeICHHUA
HMTOI'OB

Mopyns Ne 1.
MonuTtopuHr
OKpYy>Karolen
Cpebl.

1. Breaenue B MOyJIb:
aKTYaJIbHOCTb, METO/IBI,
MaTepuraibl © MHCTPYMCHTHI,
WCIIOb3YyEMBIE TSI
MOHHMTOPHUHIA OKPYKaIOLIEeh
CpeIbl.

1

0

Ompoc

2. IIpyHIMITBL yCTPOHCTBA U
paboThl 1TUGPOBOI
J1a0opaTOpUH MO OMOJIOTHH.

Onpoc

3. Jlabopatopnas padota Nel
«HccnenoBanue aTMOC(hEpHBIX
XapaKTEePUCTUK KaOHWHeTa
OMOJIOTHHY.

JlabopaTtopHas pabota Ne2
«HccrnenoBanue BOIHBIX
XapaKTEPUCTHK BOJIOEMOB
HACEJICHHOTO ITYHKTa

Cobecenos
aHue

Moy Ne 2.
MonuTopuHr
I1apaMeTpoB
YeJI0BEKA.

1. BBenenue B MOAYJIb:
aKTyaJIbHOCTh, METOJIbI,
MaTepuasbl U HHCTPYMEHTHI,
UCIIOJIb3YEMBIE IS
MOHUTOPHHTA TaPaAMETPOB
YeJIoBeKa

Omnpoc

2. IIpyHIHIIBL yCTPOMCTBA U
paboThI HU(PPOBBIX
nmabopaTtopuii Mo GU3HOIOTUU U
HEUPOTEXHOJIOTUH.

IIpocmotp

3. JJabopatopnas pabora Ne3
«MccrnenoBanue cocTOSIHUS
9eJI0BeKa IPU HAJTMUUHU
M3MEHsIoIencs pU3ndecKoit

Harpy3Km»

CoOecenoBanue

Monynb Ne 3.
Mukpockonuyec
KHe
HCCIEA0BaHUS.

1. BBenenue B MO1yJIb:
3HAYEHUE MUKPOCKOITMYECKUX
HCCIICTOBAHUM, BUIEI
MHKPOCKOTIOB.

Ompoc

2. OcoOEeHHOCTH CTPOEHUS U
MPUHIUI paboThI IU(POBOTO
MHUKPOCKOTIA.

IIpocmotp

3. JlabopaTopnas pabota Ne4.
«TexXHOIOTus MPUTOTOBIICHUS
MHUKPOIIPENapaToBy.

CobecenoBanne

4. JlTabopaTtopHas pabota Ne5.
«OcobeHHocTn

CoOecenoBanue




HCCIIEIOBAHUI PACTUTEIBHBIX
TKaHEN ).

5. JJabopatopnas pabota Ne6. 1 1 | CobGecen
«OcobeHHOCTH OBaHHUE
MHUKPOCKOITHYECKUX
HCCIICIOBAHU I JKUBOTHBIX.
6. JlabopatopHas padota Ne7 1 1 | CobGecenoBanue
«OcobeHHocTn
MUKPOCKOITHYECKUX
HUCCJIEIOBAHUN TKaHEH
YEIIOBEKAY.
Monynb Ne 4. 1. BBenenue B MOyJIb: 0 1 | IIpocmortp
I[TpoexT. OCHOBHBIC TIPUHITUTIBI CO3/TaHUS
IIPOEKTa, BBIOOpP TEMATUKU
MIPOCKTA.
2.IlpakTuyeckas padbota 1 1 | BoimonHenue
«[ToaroToBKa IPOEKTaY. TBOPUYECKUX
3alaHui
3. 3amuTa rnpoexra. 0 1 | 3auer,
MpPEe3CHTAIINH
Bcero 11 16




COJEPXAHUE ITPOI'PAMMEBI

Moayab Ne 1. MoHUTOPHHT OKpYy:karoliiei cpeasl (4 gaca).
Tema 1. Beenenue B MO1yJIb.

PackppiBaeTcst akTyaJlbHOCTH MOHUTOPHHIA OKPYKAIOLIEH  CPEnbl,
HKOJIOTUYECKUX XapaKTEPUCTUK aTMOC(HEpPBl TOPOJOB M BOJHBIX PECYPCOB.
PaccmarpuBaroTCs  KIACCHUYECKHUE METOIBl JKOJIOIMYECKUX MCCIIEIOBAHUM,
MaTepUajibl U MHCTPYMEHTHI, UCIOJIb3YEMBIE IJII MOHUTOPUHIA OKpY XKaroLIeH
CpEBbl.

dopMbI 3aHATHN: JIEKIU, Oecea.

Tema 2,3. [TpunHIUIIBE yCTpOHCTBA U pabOTHI IUGPPOBOI TabOpaTOPHUH MO
OHOJIOTHH.

PackppiBatoTcsi MpeuMyIecTBa HCCIEIOBAaHUI C TOMOIIBIO
uM(ppoBoil 1abOpaTOpHUH U €€ KOMIUIIEKTHOCTb:

JlaTunk BiaxxHOCTH ¢ nuana3zoHom usmepenus 0...100%

JlaTyuK OCBEILIEHHOCTU C JUara30HOM U3MepeHUs He yxke yeM oT 0 110
180000 5k

HNatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH
JlaTauk TeMmneparypsl ¢ AMana3zoHOM U3MEpeHus He yxke yem ot -20
10

+140C

JlaTuuK 37eKTPONpPOBOAUMOCTH € AUAa30HaMU U3MEPEHUS HE YK€ YEM OT
0mo 200

JlaTurK TeMIiepaTyphbl OKpYKarolehH Cpelbl C JUala30HOM H3MEPCHHS HE
yxke ueM oT -20 o +40

PaccmarpuBaercst mpuHIUI €€ paboThI
®dopmpbl 3aHATUN: Oecena, HaOJIroeHuE.

Tema 3. JlaGopatopnass pabora Nel «MccnemoBanue
aTMOC(EPHBIX XaPAKTEPUCTUK KaOMHETa OMOJIOT M.

JlaGoparopHnas pabora Ne2 «lcciaegoBaHue BOJHBIX
XapaKTEPUCTHK aKBapHyMa»

dopmel 3aHsATHI: TabopaTopHas padoTa.

MoayJb Ne 2. MOHUTOPUHT apaMeTPOB uesoBeka (3 yaca)

Tema 1. Benennie B MOJyJib:

pacKpbIBaeTCs aKTyaJbHOCTh MOHHUTOpPMHIA TapaMEeTpOB 4YeJIOBEKa,
TPaJAULIMOHHBIE U HETPATUIIMOHHBIE METOJIbI, UCIOJIb3yeMbI€ JIJII MOHUTOPHHIA
[apaMeTpOB YEJIOBEKa, KIIACCUUECKUE U COBPEMEHHBIE TEXHOJIOTUH, B TOM YHCIIE
HAHOTEXHOJIOTUH.



dopmbl 3aHATUI: JIEKIHs, Oecena, IEeMOHCTPALIHSL.

Tema 2. Ilpuninumnsl ycTpoicTBa U pabOThI ITU(POBHIX JTa00paTOPUi MO
(GU3HOTOTHN U HEUPOTEXHOJIOTHH.

PackpbIBatoTCsi 0COOEHHOCTH CTPOEHUSI U pabOThl U(PPOBOH J1abopaTopuu
U €€ KOMIUIEKTHOCTb.

Hudporas madbopaTopus o PU3HOIOTHH:
JlaTuuk aprepuanbHoro aasienus (0...250 MM pT. CT.)

JlaTuuk mysbca ¢ auarna3zoHoMm uzMepeHus He yxke uyeM oT 30 go 200 ya/mMun
JlaTuuk TeMneparypsl Tela ¢ JUana3oHoM U3MEpEHUs He yxKe yeM oT +25 g0 +40C

JlaTuuk 4acTOTHI IBIXaHUS C JUANIa30HOM M3MepeHus He yke 9em ot 0 1o
100uKIIOB/MUH

JlaTuuk ycKopeHus ¢ mokaszatessamMu +2 g; +4 g; =8 g OTaenbHble yCTPONCTBA:

Hatank OKI' ¢ muamazonom m3mepenus He yxe deM oT -300 mo +300 mB)
Hatauk pH ¢ nuama3onomM n3mepenus ve yxe 4em ot 0 mo 14 pH

JlaTauk cuiomMep ¢ auana3oHoM u3MepeHus He yxke dyem ot -40 mo 40 H
JlaTuuk OCBEIICHHOCTH C IUarna3oHoM u3mepeHus He yxe uem ot 0 1o 180000 ik

[udposas madbopatopusi Mo HEUPOTEXHOJIOTUU:

CeHCOp perucTpaliid CHUTHajda dJICKTPUYECKONM aKTUBHOCTH  MBIIII]
(anekTpomuorpaMmsl, IMI);

CeHcop  perucTtpauuv  CUTrHajga  (POTOIIETU3MOTPAMMEBI (®III)
ONTUYECKUM ITyTEM, 3@ CYET U3MEHEHHS OTPAXKEHHOTO OT KPOBEHOCHBIX COCYIOB
CBETa, 00BEM KOTOPBIX U3MEHSETCS MO/ BO3JICHUCTBUEM MTYJILCOBOM BOJIHBI.

CeHncop perucrpauuu curHaiga saekrpokapavorpammel  (OKI) He
WHBA3UBHBIM CIIOCOOOM;

CeHcop perucTpaiu CUrnajia KoxxHo-rajibBanuueckoit peaxkuu (KI'P),

CeHcop perucTpaluu CUurHajia 3JeKTpuueckor akTuBHOCTH Mo3ra (3391) ¢
MOMOIIIBIO CYXUX HE MHBA3UBHBIX AJIEKTPOJIOB;

CeHcop peructpauuu curHaia kosiebanus rpyaHoit kietku (CeHcop
JIBIXaHUSA); OTPEICTICHUS YaCTOTHI JIbIXaHMUS.

DOopMBbI 3aHATUN: JIEKLIUS, JEMOHCTPALIUSL.
Tema 3. JIaGopaTopnas pabora Ne3 «lcciaegoBaHue COCTOSIHUS
YeJIoBeKa MPU HAIMYWU U3MEHSIOMEHCS] PU3NUECKON HArpy3KM»

C mnomompio 1mudpoBol JadopaTopurd MO (PU3UOIOTUU
Hccnenyercs cocTosiHue YyeIoBeKa 10, BO BpeMs U mocie (pu3ndeckoi Harpy3Ku.

Brinoansrorcs MHUWHHU-3adaHUA.

dopmel 3aHsATHI: TabopaTopHas padoTa.

Moayab Ne 3. Mukpockonuueckue uccienobanus (6 yacos)

Tema 1. Beenenue B MOyJIb:



PACKPLBIBACTCA 3HAYCHHUEC MHKPOCKOIIMYCCKUX HCCHﬁHOBaHHﬁ, HCTOPUA U
BHUJIBI MUKPOCKOITIOB, CPABHCHHMEC UX pa3pCliaronnx BO3MO>KHOCTEH.

dopMbI 3aHATHN: JIEKIUs, Oeceaa, TeMOHCTPaIIHS.

Tema 2. OcoOEHHOCTH CTPOCHHMS W TPUHIUI PaOOTHI
(G POBOro MUKPOCKOIIA.

Nzydenne yctpoiicTBa v pabOTHI CBETOBOTO IIU(GPOBOTO
MHUKPOCKOIIA.

DOpMBbI 3aHATHN: JEKIUA, JEMOHCTPALUH.

Tema 3. JlaGopatopHass pabora Ned. «TexHomorus
MIPUTOTOBJICHHSI MEKPOIIPETIapaToOBy.

TpaauioHHbIe METOIBI MPUTOTOBICHUS MUKPOIIPETIapaTOB.

W3ydyeHne pas3audHbIX CIIOCOOOB TMPUTOTOBJICHHUS MHKPOIPENapaToB
¢ ¢pukcaropamu U 0€3 HUX, C UCIIOJIB30BAHUEM PA3JIUYHOTO BUIA CHIPbSI.
BrinonHstoTcs MUHU-3a/1aHUS.

dopmbl 3aHATUH: TabopaTopHas padoTa
Tema 4. JlaGoparopHas pabora Ne5. «OcoOEHHOCTH MHUKPOCKOIMMYECKUX
MCCIICIOBAHUM PACTUTEIBHBIX TKAHEN.

N3yyenue ¢ nomoupl0 HUGPOBOrO MHUKPOCKONA PAa3IMYHBIX THUIIOB
PaCTUTEIBHBIX TKaHEH: 00pa3oBaTEILHOM, MTOKPOBHOM, OCHOBHOHM,
MEXaHMUYECKOH, mpoBo/siei. OuudpoBKa pacCMOTPEHHBIX MUKPOIIPEIIapaToB.

®dopMmbl 3aHATUI: TabopaTopHas padora.
Tema 5. Jlaboparopnast padora Ne6. «OCOOEHHOCTH MUKPOCKOMMYECKUX
HCCJICIOBAHU I )KUBOTHBIX).

N3yyenue ¢ momompio HU(PPOBOIrO MHUKPOCKOINA TOTOBBIX MpPENapaToB
pa3NUYHBIX  KOHEYHOCTEW  YJIEHUCTOHOTMX. 3apHcOBKa U  OLM(POBKa
PAaCCMOTPEHHBIX MUKPOITPENAPATOB.

dopmbl 3aHATHA: JIabopaTopHas padoTa.
Tema 6. JlaboparopHasi padota Ne7 «OCOOEHHOCTH MHUKPOCKOTUYECKHUX
VICCIIEIOBAHUM TKAHEH YEIIOBEKA.

N3yyenue ¢  noMouipl0  UU(POBOTO  MHUKpPOCKONA  T'OTOBBIX
MUKPOIPENAPATOB PA3JMYHBIX THUIIOB TKAHEW 4YEJIOBEKA: PA3JIMYHbIX BHUIOB
TMOKPOBHOM, COCIWUHUTEIbHOM, MBIIIEYHOW TKaHHU. Pacrio3HaBaHUE MBIIIEYHOU
TKaHU. 3apUCOBKA U OITU(POBKA PACCMOTPEHHBIX MUKPOTIPENapaToB.

®dopmbl 3aHATHA: JTabopaTOpHas paboTa.

Moayan Ne 4. TTpoexr (3 uyaca)

Tema 1. BBenenue B MoayJIb:

PACKpPBIBAIOTCSI OCHOBHBIE TIPUHIIUIBI CO3aHUs MPOEKTa, BHIOOP TEMaTUKHU
MPOEKTA.

Ortanbl  mpoekTa. [IpuHImMnbel  opopMiieHUsT  MPOEKTHOM pabOThI



[ToreHunanbHBIE MEPONPUATHSA TSI YHACTUS C IPOEKTOM (KOH(pepeHIus,
KOHKYPC, OJJUMITNAJA U T.I1.).

Bb160op TeMaTukH MpoeKTa.

@OopMBI 3aHATUN: JIEKIUS, JEMOHCTPALUSI.
Tema 2,3. Ilpaktuueckas padora «llonroroBka npoekra.

3anuTa npoeKTa.

@OopMBI 3aHATHN: NPOEKTHAS AEATEIIBHOCTD, 3a4€T.
JonoHuTeIbHbIEC TeMbl: bronorus kak Hayka, €€ JOCTHKEHHS. MeTOIbl NCCIIeIOBAaHUS
B Ouonoruu. Metoa Mukpockonuu. Buasl MUKpoCcKOnoB. CTpOeHHE KIETOK OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPraHUu3MOB. PacTUTENbHBIC U )KUBOTHBIC TKAHU. BHEITHEE CTPOCHUE U
MHOT000pasue 0€31M03BOHOYHBIX )KMBOTHBIX. JKU3HEIESITEIFHOCTh OPraHu3MOB. BHyTpeHHS s
cpena oprann3Ma. TkaHM yesnoBeka. MOHUTOPUHT MapaMeTpoB desioBeka. GU3MOI0OTHUs OPraHOB
yenoBeka. UHAMBUyalbHBIE OCOOEHHOCTH OpTraHM3Ma YeloBeKa.

Opranu3anMoHHO-MeJArOrn4ecKue YCJI0BUS Peau3alum NporpaMmmbl
[lemaror AOMONHUTENHHOTO O00pa30BaHMs, pEATUIYIOMUNA JaHHYIO
nporpamMmy, JOJDKEH HMETh BbICHIee MPO(EeCcCHOHAIBHOE O0pa30BaHHE WU
cpenHee mpodeccHoHaIbHOE O00pa3oBaHME B 00JacTH, COOTBETCTBYIOIIEH
npoduiito Kpyxka, 6e3 npeabsBiIeHUs] TpeOOBaHUN K CTaxKy paOOThl, MO0
BbICIIIeEe MPOdEeCcCCHOHAIbHOE O0pa3oBaHuE WU cpefaHee MpodeCcCHOHATBHOE
oOpa3oBaHME€ M [JOMNOJHUTEIbHOE NpodeccuoHambHOe O00pa3oBaHUE IO
HaIPAaBIICHUIO
«O0pa3oBaHue W TeNaroruka» 0e3 MpeabsBICHUS TPEOOBAHUA K CTaXKy
paboTHI.

MaTtepuajJbHO-TEXHHYECKOE oDecriedeHne

O6opynoBanue - MUGPOBBIC JTAOOPATOPUU MO OMOJIOTHH, (PU3HOJIOTHH,
HEUPOTEXHOJIOTHH U MHUKPOCKOIMPOBAHHUIO, KOMIIBIOTEDP C MPEIyCTAHOBICHHBIM
ITO: onepanroHHas cucTema.

Opranuzanuss pabodyero MPOCTpAaHCTBA pPeOCHKAa OCYIIECTBISICTCS C
WCIIOJIb30BaHUEM 3JI0pOBbhecOeperaronmx TexHoJoruid. B Xxone 3aHsTuUs B
00s13aTEIPHOM TIOPSJIKE MMPOBOUTCS (DU3KYJIBTIIAY3bl, HATIPABICHHBIC HA CHATHE
o0mero ® JOKaJbHOTO  MBIIMICYHOrO  HampsbkeHus. B coaepikaHme
(GU3KYJIBTYPHBIX MUHYTOK BKJIOUYAIOTCS YIIPAKHEHHUS HA CHSATHE 3PUTEIBHOTO U
CIIyXOBOTO HAMPSDKCHUS, HAIMPSHKCHUS MBI TYJIOBHINA W MEJIKUX MBIIII]
KHCTEH, Ha BOCCTAHOBJICHHE YMCTBEHHON PabOTOCIIOCOOHOCTH.

MoTuBanMoOHHbIE YCJIOBHA
Ha y4eOHBIX 3aHATHUSX ¥ MAacCCOBBIX MEPOIPHUATUAX 0C000€ MEeCTO
yAEIAeTCI(POPMUPOBAHUIO MOTHUBAIIMH YUAITUXCS K 3aHATHIO TOTIOJHUTEIHHBIM

oOpazoBanuem. [jist 3TOTO:

— YIOBJIETBOPSAIOTCS Pa3HOOOpa3HbIE TOTPEOHOCTH YYaIllMXCSA: B
CO3JaHUU KOM(OPTHOTO TCHUXOJOTHYECKOTO KIUMaTa, B OTIBIXE,
OOIIIEHUN M 3alUTe, TPUHAICKHOCTH K JIETCKOMY OOBCIMHCHHMIO,
B CaMOBBIP@KEHUHU, TBOPUYCCKON camopeanu3allii, B MPU3HAHUU H



ycIiexe;

— JIeTH BKJIIOYAIOTCS B TMPAKTUYCCKUH BHUA JCSATCIBHOCTH TMPH
IPYNIOBOM paboTe, C Y4YE€TOM BO3PACTHBIX OCOOEHHOCTEH U
YPOBHEM COXPAHHOCTH 3I0POBbS;

— Ha 3aHATUAX pElAlTCd 3aJadyd  NOpoOJIEMHOro  Xapakrepa



IMOCPCACTBOM BKIIFOYCHUS B ITPOCKTHYIO ACATCIIbBHOCTD,

— TPOBOAATCS MpodecCHOHANbHBIE TMPOOBI U JIPYTU€ MEpPONPUSTHS,
CIIOCOOCTBYIOLIUE npodeccruoHanbHOMY CaMOOTIPEICIICHUIO
YUAIIHAXCA.
MeToanyeckue MaTepUuaIbl
Metoauyeckoe oOecreueHre MPOrpaMMbl BKIIIOYAET MPUEMBI U METOIbI
OpraHu3alnydyd  00pa30OBATEIBHOIO MpoLEecca, AUJAKTUYECKHUE MaTepHaIbl,
TEXHUYECKOE OCHAIICHUE 3aHATHUM.
Jlnst oOecriedeHusl HArJISIAHOCTU M JOCTYITHOCTH M3y4aeMoro marepuana
MeJIaror UCTONb3YET Pa3INuyHbIe METOUYECKUE U TUTAKTHUECKIE MaTepUallbl.
Harnsaasie nocooust:
— cXeMarhyeckue (TEXHOJOTMYECKHEe U HWHCTPYKIMOHHbBIC
KapThl,CXEMBI, 111a0JIOHBI);
— ECTECTBEHHBIE U HaTypaJibHbI€ (TOTOBBIE MUKPOMpEHapaThl, ChIPhE
JUTSI IPUTOTOBJICHUSI MUKPOIIPETapaToB);
— 00beMHBIC (MAKEThI, MOJICTIN );
— WUIIOCTpaluu, claisl, GoTorpapuu U puCyHKU;
— 3BYKOBBIE (ayM03aIUCH).

HNupopmanuonHoe odecnieyeHue NporpaMmmbl
HNuTepHeT-pecypcesbl:

.HCKI_[I/IH I10 MUKPOCKOIIMPOBAHHIO JJI1 CTYACHTOB!

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

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

Cnucok sureparypbl
HopmMmatuBHBIC TPABOBBIC AKThI

— @enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoii deneparimmy
o1 29.12.2012 Ne 273-D3.

— Vka3 Ilpesunenta Poccuiickoit ®enepauun «O wmepax 10
peanu3anuy rocy1apcTBEHHOM MOJUTUKHU B 00JaCTH 00pa30BaHUs U
Hayku» oT 07.05.2012 Ne 599.

— Vka3 Ilpesuaenta Poccuiickoit @eaepanun «O MeponpusTUSIX IO
pealin3aliii  TOCYJapCTBEHHOM  COLMAJIBbHOW  MOJUTHKH»  OT
07.05.2012
Ne 597.

— Pacnopspxenue [IpaBurensctBa PO ot 30 nexadbpst 2012 r. No2620-p.

— IIpoekT MeXBeIOMCTBEHHOU POTrPaMMBbl pa3BUTHUS

JOTIOJIHUTEJIbHOr000pa3oBanust aeteit B Poccuiickoit deneparuu 10
2020 rona.



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

— Ilpukaz MunuctepctBa npocsemenus PO ot 09.11.2018 r. Ne 196
«O6 ytBepxkaenun I[lopsaka opraHu3alud W OCYIIECTBICHUS
o0pa3oBaTeNbHOI JESITeIbHOCTH o JOTIOTHUTETHHBIM
00111e00pa3oBaTeIHLHBIM MPOTPaAMMaM.

— TIloctanoBnenue ['MaBHOTO TOCYIapCTBEHHOT'O CAHWTAPHOTO Bpaya
P®or 04.07.2014 N 41 «O6 yrtBepxnenun CaunlluH 2.4.4.3172-
14
«CaHUTapHO- DSMUIEMHUOJOTHYECKHE TPEeOOBaHUS K YCTPOWCTBY,
COJICP)KAaHUI0O W OpTaHM3alMd pPEKMMa paboThl 00pa30BaTEIHHBIX
OpraHM3aIHi JOTOTHUTEILHOTO0 00pa30BaHUs IeTEi.

JU1s megarora JONOJHUTEIBHOTO 06D8,30BaHI/I$II

CalTel C ICTOPUYECKUMHA MUKPOCKOTIAMHU I MUKPOIIpenapaTaMHu:

. 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.

JI1s1 y9anmxcsl 1 pOANTEIICH:

HpOCTBIe OIIBITBHI B JOMAITHUX 3KCIICPUMCHTAX!

o edu.altami.ru/research-index/



http://www.victorianmicroscopeslides.com/slides.htm
http://steampunker.ru/blog/interior_design/5342.html
http://bibliodyssey.blogspot.com/2008/08/early-microscopes.html
http://marinni.livejournal.com/749561.html
http://edu.altami.ru/research-index/
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