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«HMcnonp30BaHne OMOIOIrMYECKUX HU(PPOBBIX TaOOpATOPUA B UCCIEA0BATEIbCKOM
JEeSATENbHOCTU IIKOJIBHUKOBY SBJISIETCS IPOrPAMMON €CTECTBEHHO-HAyUYHOU
HaIpaBJIEHHOCTH, OPUEHTUPOBAHHOM HAa 00YYaIOIIUXCS, YBIEKAIOIUXCSl OMOJIOTHEN U
MEIULUHOMN, TEMOHCTPUPYET pEUICHUE MPAKTUIECKUX MPOOIJIEM ITyTEM COEITUHEHUS
TPaJIULIUOHHBIX METO0B SKOJIOT0- OMOJIOTrMYECKUX UCCIIEIOBAHUN U COBPEMEHHBIX
U (POBBIX METOJIOB.

IHosicHuTEeIbHASA 3alIMCKA

[Iporpamma pazpaborana Ha ocHOBe [IpuMepHO 1OMTOTHUTEIBHOMN
o01reo0pa3oBaTesibHOM 001Iepa3BUBatoIIeii mporpaMmmbl «Vcronp3oBaHue
OMOJIOrMYECKUX ITUPPOBBIX TA00PATOPUN BUCCIIEIOBATEIIbCKOMN €A TEILHOCTH
HIKOJIbHUKOBY», peKOMEHJ0BaHHOM KoopAHAIIMOHHBIM COBETOM Y4E€OHOMETOAMYECKUX
o0beMHEeHUH B cucteMe oliero oopazoanus Camapckoit o61actu (IpoTokos ot 17
asrycra 2021 roma Ne 44), aBropa Kpacosckoit O.A., yuutens 6uonoruu Camapckoro
PErMOHAIBHOTO IIEHTPa OJAPEHHBIX JeTel

AKTYaJIbHOCTH IPOrPAMMBbI
B mnacrosimee Bpemsi B Camapckoil o0OjlacTH B paMKaxX HaIlMOHAJIBHOTO
npoekta  «OOpa3oBaHHe)»  TMOSBUIACH  BO3MOXKHOCTH  OCHAICHHUS  IITKOJ
COBpPEMEHHBIM IU(GPOBLIM 00Opya0oBaHHEeM. BHeapeHue sToro o0opya0BaHUS
MO3BOJIIET KAueCTBEHHO WM3MEHMTh IIpollecC OOy4YeHHs B IIKOJaX, TaK Kak
mupoBble  TA00OpaTOPUM  MPEAOCTABIAIOT JOCTOBEpPHYIO HWHGOpMAIMIO O
OWonornyeckux  mpoueccax M oObekrtax. Ha  ocHOBE  TMOJy4EHHBIX
AKCIIEPUMEHTAIBHBIX JAaHHBIX OOYyYalol[uecs CMOTYT CaMOCTOSITENIBHO JIeNaTh
BBIBOJIbI, 000OIIATh pPE3yNbTaThl, BBISIBIATH 3aKOHOMEPHOCTH B IPOIECCE
UCCIIEIOBATEIbCKONM pPAabOThI, YTO CIOCOOCTBYET TMIOBBIIICHUIO MOTHBALUUA K
oOy4eHHIO WIKOJIBHUKOB. B mporecce skcrnepuMeHTanbHOM pabOThl ydaliuecs
NpPUOOPETAIOT ONBIT TO3HAHUA PEATbHOCTH, SBISIONIMNACA BaXXHBIM JTalloM
dbopMupoBaHUs y HUX YOCKICHHI, KOTOPBIE, B CBOIO OUYEPEb, COCTABIISIOT OCHOBY

HAy4YHOT'O MUPOBO33PEHUS.

OTin4uTe/bHbIE 0COOCHHOCTH MPOrPaAMMBbI

[Iporpamma «Vcnonp3oBanue OMONIOTHYECKUX IUGPOBBIX JTabopaTopuii B
HCCJIEIOBATEILCKON JIEATETFHOCTH IIKOJIBHUKOBY» paccuuTaHa Ha 16 3aHsTHIA,
KOTOpBIE MPOBOMSITCS B TEUEHUE S THEH, ¥ pa30uThI Ha 4 paziena (MOIyIis):

— Tludposbie METOIBI HCCIIEIOBAHUS COCTOSTHUAS OKPY KAIOIIEH CPEIbl.
— Iudposbie MeTOIBI HCCTIEAOBAHNS COCTOSHUS YEIOBEKA.

— Illudposbie METOIBI MUKPOCKOTTMYECKUX MCCIICTOBAHUN.

— IIpoekr.

Kaxnapiii pazgen oOydeHHMs MPEACTaBICH Kak ATanm padOThl CBSI3AHHBIN C
HCCIIEIOBAHUSIMU C TIOMOIIbIO IU(GPOBBIX JabopaTopuil B paMKax PpEIICHUS
MPAKTUYECKOH 3a7auu.

Conepxanue mnporpaMMbl OpPHUEHTHUPYET yYaIIMXCA Ha IOCTOSHHOE
B3aUMOJICMCTBUE JIPYr C APYrOM M NPENOJAaBaTEIEM, PEIICHUE NPAKTHYECKUX
po0JieM OCYIECTBIISIETCS MyTEM COEIUHEHUS] TPAJULIUOHHBIX METOJIOB 3KOJIOrO-
OMOJIOTMYECKUX MCCJIEAOBAaHUW U COBPEMEHHBIX LHUQPPOBBIX METOJOB, UTO
MO3BOJISIET ONTUMAJIBHO PEIIATh MOCTABICHHBIE MPAKTUYECKHUE 3aauu. TaKxke



nporpaMma OpPHEHTHPYET Yy4YalllUXCi Ha CaMOCTOSTENbHOE OOyYeHHE, C
HCII0JIb30BAHUEM I1OJIYYCHHBIX 3HAHUH B paMKaX IPAKTUYECKOU AEATEIbHOCTH.

[Iporpamma gaeT BO3MOKHOCTBH PacKphITh JIFOOYIO TEMY HETPAJULUOHHO, C
HEOOBIYHOW TOYKM 3pEHHUS, B3IJISHYTh HA PELIEHUE KIACCUYECKOW MPAKTUYECKOU
3a71a4y 110, HOBBIM YIUVIOM IS JOCTHIKEHHSI MAKCUMAaJIbHOIO Pe3yJbTaTa.

Ajpecart nporpaMmmabl
[Iporpamma «Hcrnonb3oBanue Ouosornueckux HU(GPOBBIX JTabopaTopuil B

HCCIIEI0BATENBCKON AEATENbHOCTH IKOJBHUKOBY MPEAHA3HauYeHa s AeTel oT 14
1o 16 ner.

B rpynmner npunuMatorcs ydamuecs: 8-9 kiaccoB. I'pynma MOXeET COCTOSITh
U3 JIeTel OJTHOTO BO3pacTa WIH ObITh Pa3HOBO3PACTHOM.

JI71s1 BXOKIEHUST B 00pa30BaTEIbHBIN MPOIIECC B paMKaXxX JIaHHOW MpOrpamMMbl
HE0OX0oAUM TPOQPUILHBIN YpPOBEHb 3HAHUM IO OWOJIOTMH, JKOJIOTHH, XHUMUH,
0a30BbIi YpOBEHb MO HH(OPMATHKE U (HU3UKE.

Tak kak mporpamma paszjeieHa Ha MOJYJIM W TMPEArnojaract OOobIIoe
KOJIMYECTBO MPAKTUYECKOU paboThl mpesmnonaraetcs GOpMUpPOBaAaHUE MUHU-TPYIII
(mo 2-3 denoBeKka B KaXJOW) Uil JOCTHIKEHHUS MaKCHUMalbHOTO pesyibrara. [lo
NpPUYMHE HAJW4YUs B MporpamMMe 3aBepiiaroniero (4) Moaysis, OpUEHTUPOBAHHOTO
Ha peaJn3allii0 COOCTBEHHOTO TPOEKTa, MPEANoJiaraeTCs BBIXOJ Ha ydacTHe
y4aluxcsi C COOCTBEHHBIM TIPOCKTOM B KOH(MEpeHHUsX U MNpodUIbHBIX
MEPOTPUITHSIX BCEX YPOBHEH.

3aHsaTHs POBOAATCA S5 AHEH moapsn o cxeme: 4,3,3,3,3 (daca).

O0beM U CPOK 0CBOCHHS NPOTPAMMBbI

Cpok ocBoeHMsi mporpaMmbl — 5 aHei. Ha mosiHOe ocBOEHHME MpOTrpamMMbl
Tpedyercs 16 yacos.

®opma 00y4eHUs — OUHas.

PexxuM 3aHATHI, IEPUOAUYHOCTH U MPOXOIKUTETbHOCTD 3aHATHI

[TpoaoKUTETLHOCTD 3aHATUN HCUYUCISIETCS B akajgeMudeckux ydacax — 40
MUHYT, MEKy 3aHITHSAMHU yCTaHOBIEHBI 10-MUHYTHBIC IEPEMEHBI.

Ileparornyeckas 1ejiecooopa3HoOCTh

[legarorudeckas 1enecooOpa3HOCTh 3TON MPOrPaMMBbI 3aKIIOUACTCS B TOM,
YTO, OHa SBISAETCS LEJIOCTHOW W HENPEpPhIBHOM B TEYEHUH BCEro Mpolecca
oOydeHMsl, W TO3BOJISIET INKOJBHUKY IIar 3a IIaroM packpbpiBaTh B cebe
TBOPYECKUE BO3MOXHOCTM M CaMOpEaIu30BaTbCi B COBPEMEHHOM Mupe. B
mporecce MUQPPOBBIX IKOJIOTO-OMOJOTHUECKUX HCCICOBAaHUN JETH TOJydaT
JIOTIOTHUTENIBHOE 00pa3oBaHUE B 00JIACTH OWOJOTHH, SKOJOTUN B XUMUHU. OueHb
BAKHBIM TMPEJICTABIISIETCS. TPEHUPOBKA pabOThl B KOJUIEKTUBE U Pa3BUTHE
CaMOCTOSITEIbHOTO IOMCKOBOTO TBOPYECTBA B pAMKaX MPAKTUYECKOU PaOOTHI.

[Iporpamma «Vcnonbs3oBanue OMoOSOrMUECKUX HUPPOBBIX JabopaTtopuil B
HCCIIEIOBATEIBCKON  JEATeNIbHOCTH IIKOJBHUKOB» pa3pab0TaHa Ha OCHOBE
MOJYJIBHOTO TMOJX0JIa U MPEeAyCMAaTPUBAET TPU YPOBHS CJIOKHOCTU: CTApTOBBIN
(03HAKOMUTENBHBIN), 0a30BBIM, NPOJBUHYTHINA (TBOPUECKUN).

B xaxngom moayne yetwhipe 3aHsATUs. llepBble Tpu 3aHATHS MOCTPOCHBI IO
€MHOMY MPUHIINITY:

- TIEPBOE COOTBETCTBYET CTAPTOBOMY YPOBHIO (O3HAKOMUTEIBHOMY), TJIE
y4YaIecs: 3HaKOMSTCSI ¢ MHOT000pa3ueM METOA0B 3KOJIOr0-0MOIOTUYECKUX



HUCCIECO0BAHMM;

- BTOPOE COOTBETCTBYET 0a30BOMY YPOBHIO, TJ€ y4allhecs 3HAKOMSTCS C
OCHOBHBIMU IIPHUHIIMIIAMU yCTpOicTBa U POBOI 1abopaTopuu U e€ padboToii;

- TpeTh€ U YETBEPTOE COOTBETCTBYET NPOPUILHOMY (TBOPUYECKOMY)
YPOBHIO, TJi€ y4yaliuecs: NpoOyIoT peliaTh CTaHJapPTHbIE 3KOJIOT0-OMOJI0THYECKUE

3a/1auu.

YeTBepThlii MOIYJIb— MPOJABUHYTHIA YPOBEHb (TBOPUYECKHI1). DTOT YpPOBEHB
MO3BOJIUT O0YYAIOIIMMCS Pa3BUTh YMEHHE MPUMEHSTH MMOJYyUYCHHBIC paHee 3HAHUS
M HABBIKM B paMKaX MPOEKTHON AESATEIbHOCTH, CaMOCTOSITEILHO BBIOMpPATh M
BBITIOJIHSITh POEKTHBIE pabOTHI.

Bo3pacTHble 0CO0€HHOCTH Y4AIMXCSH

[Iporpamma «Vcnonbp3oBanue OMoOrMUecCKUX HUQPPOBBIX JabopaTtopuii B
UCCJIEIOBATEILCKOM JEATeIbHOCTU IIKOJIBHUKOB» pacCudTaHa Ha JeTel OJHOTO
YPOBHS TMOATOTOBKKM Bo3pactoM oT 14 no 16 ner. JlamHas mporpamma
OPUECHTHpPOBaHa WMEHHO Ha TMOJPOCTKOB, OTCIOJJa CTOWT YYHUTBIBaTh HX
BO3pacTHbIE OCOOEHHOCTH.

[TogpocTka OTIMYAET CTPEMIICHHE K CaMOCTOSTEIbHOCTH, HE3aBUCUMOCTH, K
CaMOITO3HaHMI0, (POPMHUPYIOTCS TO3HABAaTEJbHBIE HMHTEPECHL. 3ajaya Ieaarora
JIOBEPATh TOAPOCTKY pEIIeHHWE TOCUJIBHBIX [IJIi HEro BOMPOCOB, YBaXKaTh €ro
MHeHue. OOIleHne MNpeanouTUTeNIbHee CTPOUTh HE B (opMe  MPSIMBIX
pacnopsbKeHUH W Ha3uIaHuid, a B opMe MpoOJEMHBIX BOIMPOCOB. Y MOAPOCTKA
NOSIBJISIETCSl YMEHHE CTaBUTh Tepen co0oil W pemaTh 3aJad, CaMOCTOSTEIHHO
MBICIUTh W TpyAuTbcs. [lOOpOCTOK MpOSBISET  WHUIMATUBY, JKEJIAHUE
peanu3oBaTh M YTBEpAUTH ceOs. B 3TOT mepmon MPOMCXOIUT OKOHYATEITHHOE
dbopMupoBaHUE HWHTEUICKTA, COBEPIIECHCTBYETCS CIOCOOHOCTH K aOCTpaKTHOMY
MBIIIJIEHUIO. 711 cTapiiero MOApOCTKA CTAHOBUTCS TOTPEOHOCTHIO OBITH
B3pocibIM. [lposBisieTcss cTpemiieHHEe K CaMOYTBEPXKACHHIO ce0sd B POJH
B3poCiOoro. 3ajada Tmeaarora MoOyXJaTh Yy4Yamlerocss K OTKPBITHIO ce0si Kak
JUYHOCTH W WHAUBUIYAJTbHOCTH B KOHTEKCTE XYJ0’KECTBEHHOI'O TBOPYECTBA, K
CaMOIIO3HAHUIO,  CaMoOOolpeaeieHut0 U camopeanu3anuu.  CoBmecTHas
NEATEeNIbHOCTh  JJISI  MOAPOCTKOB 3TOr0  BO3pacTa  IpUBIEKaTelIbHA  Kak
MIPOCTPAHCTBO JIJIsT OOIICHUS.

Yyer  BO3pacTHBIX  OCOOCHHOCTEH  JeTed,  3aHMMAIOIIUXCSA 110
oOpazoBarenpHOM Tmporpamme «Mcmonbp3oBaHue OHONOTHYECKUX HU(PPOBBIX
nabopaTopuii B HCCIEAOBATEIILCKOW NESITEIBHOCTH IIKOJIBHUKOBY», SIBISETCS
OJIHMM U3 IJ1aBHBIX MEeAaroru4ecKuX MpUHIIUIOB.

Hean NMPOrpaMMBbl: dbopmupoBaHme €CTECTBEHHO-HAYYHOI'0
MHUPOBO33PEHUS, PA3BUTHE KYyJIbTYpPbl TpyAa MOAPACTAIOUIETO  MOKOJCHUS,
OCBOEHHUE SKOJIOTMYECKHX M OMOJIOTMYECKHX 3HAHMM W YMEHHH, O3HAKOMJIEHUE
ydamuxcsi ¢ HU(QPOBBIMH METOJaMU JKOJIOTO-OMOJIOTHUECKUX HCCIIeTOBaHUM,
MOATOTOBKA YUYalIUXCS K YYaCTHIO B KOH(GEPEHIUSAX U TPOPUIbHBIX OJIUMITUAAX.

3ama4u 10NMOJTHUTEIBLHON 001epa3BUBAIOLIEH IPOrPAMMBI:

O6pa3zoBartenbHbIE:

— (dopMUpOBaHHE HaBBIKOB COCTAaBJIEHUSI QJITOPUTMOB M mojadopa
aJIeKBaTHBIX METOJOB HCCIIEIOBAHUSI TIPU PEHICHUU DKOJIOro-
OMOJIOTMYECKUX 3aJ1a4;

— 3HAKOMCTBO C TMPUHIHUIOM paboThl HU(PPOBBIX OHOJOTHUECKUX
J1a00paTOPHiA;



dbopmupoBaHue  CIOCOOHOCTHM  aHAIMU3UPOBaTh,  OLEHUBATH U
TCeHEPUPOBATh PA3IMYHBIE THUIOTE3bl ISl OOBSCHEHHS pPE3yIbTaTOB
HCCIEeAOBaHUM;

dbopMupoBaHue COCOOHOCTU OCYIIECTBISATh CAMOCTOSITEIBHBIN MOUCK
Ouonornyeckoil MHGOpPMALMK B PA3IUYHBIX HMCTOYHUKAX (Yy4EOHBIX
TEKCTax, CIPaBOYHHKAX, HAYYHO-TIOMYJISIPHBIX U3JIaHUSX,
KOMIIBIOTEPHBIX 0a3ax, WHTEpHET-pecypcax) H TPHUMEHATh €€ B
COOCTBEHHBIX HCCJICIOBAHUSIX.

(dopMupoBaHUE HABBIKOB HCIIOJNB30BaHUs OOIEHAYYHBIX 3HAHUH IO
npeaMeTaM  €CTeCTBEHHO-OMOJIOTHYECKOTO IHMKJIa B MpoIlecce
NOJATOTOBKM W OCYIIECTBICHHS  IUQPPOBBIX  HCCIEAOBAaHUH,
O00OCHOBaHWE W AapryMEHTAlHsl PAIMOHATBHOCTH JESATEIBHOCTH B
pamMKax MpPOeKTHOH eATeIbHOCTH;

Pas3BuBaromniue:

CHOCOOCTBOBaTh PA3BUTHIO TBOPYECKUX CIOCOOHOCTEM Ka)/10ro
peOeHKa Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOIO TIOJX04;

Pa3BUTh UHTEPEC K HU(GPOBBIM OMOIOTMUECKUM HUCCIIEAOBAHUSIM;
pa3BUTHE TBOPYECKOI'O MOTEHLMANA U CAMOCTOATEIIBHOCTH B paMKax
MUHHU-TPYIIIIBL,

pa3BuUTHE MCUXO(QU3NYECKUX KAyecTB, OOYyYaIOUIUXCA: TMaMsTh,
BHUMaHHE, aHAIUTUYECKUE CIIOCOOHOCTH, KOHIIEHTPAIUIO U T. 1.

BocnurarenbsHbie:

(GopMUpOBaHUE OTBETCTBEHHOTO TOAXOJa K PEIICHUI0 3aaad
Pa3IMYHON CIIOKHOCTH;

(GopMuUpOBaHUE HABBHIKOB KOMMYHHKAIIUM CPEId  yYaCTHHKOB
IPOTPaMMBI;

dbopmMupoBaHuEe HABHIKOB KOMaHIHON PaOOTHI.

IIpuHuunb 0TOOpaA coaepRaHUs
OO0pazoBaTeNnbHBIN MPOIECC CTPOUTCS C YUETOM CICTYIONINX MPUHITUTIOB:

1.

2.

KynbrypocoobpazHoctn u mnpupoaocooOpasHocTtd. B mporpamme
YYHUTBIBAIOTCS] BO3PACTHBIE U MHAUBUIyaTbHBIE OCOOCHHOCTH JIETEH.
Cucremnoctu. IlomydeHHbIe 3HAHUWS, YMEHUS W HaABBIKH, ydallluecs
CHCTEMHO TNPHUMEHSIOT Ha MPAKTHUKE, CO3JlaBasi MPOEKTHYIO paloTy.
DTO TMO3BOJISIET HCIOJIb30BaTh 3HAHUS M YMEHUS B €JIMHCTBE,
I[EJIOCTHOCTH, pean3ys COOCTBEHHBIM 3aMbICE], YTO CIOCOOCTBYET
CaMOBBIPXCHUIO peOeHKa, Pa3BUTHIO €TI0 TBOPUYECKOT'O IMMOTSHIIHAIA.
KoMmiekcHOoCTM W TOCJIEIOBATEAbHOCTH.  Peanmus3anmsg  3TOTO
MPUHIMIIA TPEANoJIaracT IOCTEIIEHHOE BBEACHHUE ydalluxcsi B
HCCIIEIOBATENBCKYIO JESITEIbHOCTD;

Harnagaoctu. Mcmonp30BaHME HATISOHOCTH TOBBIIIASCT BHUMAHHE
yYalIuxcs, yriayonseT HuX HHTEPEC K H3ydYaeMoMy MaTepuany,
CIIOCOOCTBYET Pa3BUTHIO BHUMAaHHS, BOOOpaXeHHH,
HaO0JII0TaTEIbHOCTH, MBIIIJICHHUS.

OcHoBHBIE (POPMBI U METOABI
B xome peanuzanmu mporpaMMbl  UCIIOJIB3YIOTCS  CIEAYIOIIHAE (POPMBI



o0yueHus:

[To oxBary nmeren: rpynmnoBbie, KOJUIEKTUBHBIE.
[To xapakTepy y4eOHOM eI TeIbHOCTH:

Oecenpl  (BOMPOCHO-OTBETHBIM METOJ] AKTUBHOTO B3aUMOJICHCTBUS
mefarora M ydaliuxcsli Ha 3aHSITHSX, MCIIONB3YeTCs B TEOPETUYECKOM
YaCTH 3aHATHUSA);

3aluTa IpoeKkTa (MCIOIB3yeTCsl Ha TBOPUYECKUX OTUeTaX, )eCTUBANISX,
KOHKYpCax, KaK UTOT MPOJICIaHHON paboThI);

KOHKypcbl U (ectuBanu (dpopmMa HMTOrOBOro, HHOIJIA TEKYIIETO)
KOHTPOJISI TPOBOJUTCS C LENbIO OMPEJCIICHUs YPOBHS YCBOCHHS
colepkaHusi ~ OOpa3oBaHWsA,  CTEMEHH  IOATOTOBICHHOCTH K
CaMOCTOSITENTLHOW paboTe, BBIABICHUS HanOoliee CIOCOOHBIX U
TAJIAHTJIUBBIX JIETEH );

NpaKTUYECKUE 3aHATUS (TPOBOASATCS TOCIE U3YUCHUS TEOPETHUCCKHUX
OCHOB C IIEJIbI0 OTPaOOTKH MPAKTHUECKUX YMEHUN);

HaOmofieHre (TPUMEHSIETCST TPU M3YYEHUH KaKoro-Tmbo oObeKTa,
PEIMETOB, SIBJICHH );

Ha 3ansatusx coznaercs atmocdepa 100pokenaTeabHOCTH, TOBEPHSI, UTO BO
MHOTOM TIOMOTA€T PAa3BUTHIO TBOPYECTBA U MHUIIMATHUBBI peOcHKa. BwimonHeHue
TBOPUYECKHUX 3aJIaHUI TOMOTaeT peOeHKY B MPUOOPETEHUH YCTOWYHMBBIX HABHIKOB
paboThl C pa3IMYHBIMH MaTepualaMd U HWHCTPYMEHTAMU. Y4acTHe JeTeil B
BBICTaBKaX, (peCTHBANISIX, KOHKYpCaX Pa3HbIX YPOBHEH SIBISETCS OCHOBHOM (hopmoi
KOHTPOJISI YCBOEHHUS NPOrpaMMbl OOYYEHMsS] W JIUarHOCTHKH CTETIEHH OCBOCHHS
IPAKTUYECKUX HABBIKOB PeOCHKA.

MeTtoabl 00yueHust

B mporecce peanuzanuy mporpaMMbl KCTIONB3YIOTCS Pa3IMYHbIE METObI

o0y4eHHUSI.

1. Meronpl oOpraHu3alii W OCYIIECTBJICHUS y4eOHO-TTO3HABATEIbHOU
JESITSIIbHOCTH

CJIOBECHBIE (pacckas; JEKIUs, CEMUHap; Oecesia; pedeBasi HHCTPYKITUS;
YCTHOE W3IIOKEHUE; OOBSICHEHHE HOBOIO MaTepuaja U CIIOCOOOB
BBITIOJIHEHUS 3aJ]aHUsI; OOBSICHEHHE MOCJIEI0BATEIbHOCTU JACHCTBUI U
comepkaHusi; OOCYXKIECHHE, TIeIarorndeckas OIEHKa TMpoIiecca
NEATEIIbHOCTU U €€ Pe3yJIbTaTa);

HarJsiAHbIe  (MOKa3 BUACOMATEpPUATIOB W WJUIKOCTpalUid, IOKa3
neaaroroM nMpuéMoB MCIIOJIHEHHUS, TIOKa3 10 00pasily, TeMOHCTpAIIHs,
HAOJIFOICHHST 32 TpeAMETaMU W SBICHUSMH OKPYXKAIOIIETO MHPA,
paccmaTtpuBaHue Gpotorpaduii, ClaioB);

NpPaKTUYECKU-ACHCTBEHHbIE (YIPAa)XHEHHUSI HA Pa3BUTHE MOTOPHUKHU
najnplieB pyk (Madhb4YMKOBas THUMHACTHKA, (OHU3KYJIBTMHUHYTKH;
BOCIIUTHIBAIOIIME M  WUIPOBbIE  CHUTYyallUM;  PY4YHOM  Tpyn,
n300pa3uTeNbHas U XyJA0KECTBEHHAs! ACSTEIbHOCTh; TPEHUHTH );
pOOJIEMHO-TTIOUCKOBBIE (co3nanue npoOJIeMHON CUTYyalluH,
KOJIJIEKTUBHOE 00CYKJI€HHE, BHIBOBI);

METOAbl CaMOCTOSATENbHOW pPaboThl W pabOThl MOJ PYKOBOACTBOM
nejarora (Co3/1aHle TBOPUECKUX MPOEKTOB);



— wuHpopmanuoHHble (Oecema, pacckas3, CcoOOOIIeHUEe, OOBSICHEHHUE,
WHCTPYKTaX, KOHCYJbTHUPOBAHHUE, WCIOIb30BAaHUE CPEJCTB MACCOBOM
uHpopMaMu JUTEpAaTyphl M  HMCKYCCTBAa, aHaIU3  Pa3JIMYHBIX
HOocuTenel  umHpopManuu, B TOM  YHCIE HNutepHer-cery,
JEMOHCTpalus, SKCIEepTU3a, 0030p, OTUET, UIUTIOCTPALIUs, KHHOMOKA3,
BCTpeYa C BBIITYCKHUKAMM).

— NO0yIUTETbHO-OLEHOYHbIE (memaroruyeckoe TpeOoBaHMe u
MOOIIPpEHNE  TMOpPUIIAaHWE W CO3JIaHME  CUTyalluu  ycCIexa;
caMocCTosITeIbHas padoTa).

2. MeTonbl KOHTPOJII M CaMOKOHTpOJisI 3a 3(PGEeKTUBHOCThIO y4eOHO-

MO3HABATEILHOM JEATETLHOCTH

— YCTHBIA KOHTPOJISI W CaMOKOHTpoib (Oecelma, paccka3 Yy4YeHHKa,
00BbsICHEHHE, YCTHBIN OIpOC);

— TPAKTUYECKUN KOHTPOJIb 1 CAMOKOHTPOJIb (aHAJIN3 YMEHUS paboTaTh C
Pa3JIMYHOM aImaparypoi);

— HaOmoAeHus (M3yYeHUe yJalmxcs B mpolecce oOydeHus ).

BriGop meroma oOyueHHs] 3aBUCHUT OT COJICPXKAHUS 3aHATUH, YPOBHS
MOJATOTOBJICHHOCTH M ONbITa ywanuxcs. MHbopMannoHHO-PEIENTUBHBI METOT
NPUMEHSETCS Ha TEOPETUUYECKUX 3aHATUSIX. PenpoayKTUBHBIM METOJ] OOy4eHUs
UCIIONIb3YeTCAd Ha MPAKTUYECKHX 3aHATHUAX IO OTpaboTKe MPHUEMOB M HABBIKOB
onpenenéHHoro Buaa pabor. MccnepoBaTtenbckuii MeToa NpUMEHsIETCs B paboTe
HaJ TEMAaTUYECKUMH TBOPYECKUMHU MMPOCKTAMHU.

Jnist co3nanus KOMQOPTHOTO TMCHUXOJOTMYECKOTO KIMMara Ha 3aHATHSIX
NPUMEHSIOTCS CIIeAYIONIME MeJarornueckue mpuéMbl: CO3JaHUE CUTYallUd yclexa,
MopanbHasi ~ TONJEpXKKa, ojo0peHue, TMoxBaja, IMOOIIPEHUE,  JIOBEpHE,
no00poxenaTeIbHO-TpeOOBaTeIbHAS MaHepa.

B xome peanuzanmuu mporpaMmbl  MCHOJB3YIOTCS  CIEAYIONIME  THIbI
3aHATHH:

— KOMOWHHMpPOBAaHHOE (COBMEIICHHE TEOPETUUYECKOM M TMPAKTHUYECKOU
yacTel 3aHATUSA; MPOBEpPKA 3HAHWI paHee H3YYEeHHOTO MaTepuana;
U3JI0KEHUE HOBOIO MaTepualia, 3aKpeIUIeHUE HOBBIX 3HAHUI,
dbopMupoBaHUe YMEHHMH TEepeHOCAa W TNPUMEHEHUS 3HAHUA B HOBOU
CUTyallud, Ha TIPAKTHUKE; OTpabOTKa HABBHIKOB U  YMEHUH,
HEOOXOIMMBIX MPU U3TOTOBIECHUHU TIPOYKTOB TBOPUYECKOTO TPyAQ);

— TeopeTHdeckoe (CooOIeHne W YCBOCHHWE HOBBIX 3HAHUN TIpH
O0OBSICHEHHH HOBOW TEMBI, U3JI0’)KEHHE HOBOTO MaTepHayia, OCHOBHBIX
NOHSATUN,  ONpeAeICHUE  TEPMHUHOB,  COBEpPUICHCTBOBAaHUE U
3aKperyieHue 3HaHUM );

— JAuar”Hoctuyeckoe (MPOBOAUTCS IJisi OMPENENICHUs] BO3MOXKHOCTEH U
crocoOHOcTe peOeHKa, YpOBHS TMOJYYEHHBIX 3HAHUM, YMEHUH,
HAaBBIKOB C  KCIOJIb30BAHUEM  TECTUPOBAHUS, AHKETUPOBAHUS,
cobece10BaHus, BHINOIHEHUS KOHKYPCHBIX U TBOPUYECKHUX 3a1aHUN);

— KOHTpPOJIbHOE (ITPOBOAMUTCS B IIEJSIX KOHTPOJS W MPOBEPKH 3HAHUU,
YMEHUM W HABBIKOB YYalErocsi Yepe3 CaMOCTOATEIbHYI U
KOHTPOJIbHYI0 paboTy, HWHIMBUAYyallbHOE coOeceloBaHUE, 3ayer,
aHaJu3 MOJTYYEHHBIX PE3YIbTATOB.



NPAKTUIECKOE (SBISETCS OCHOBHBIM THUIIOM 3aHSTHH, UCITOJIH3YEMBIX B
nporpaMMe, Kak MpaBUiIO, COJAEPKUT IOBTOpPEHUE, 0000IIeHUE WU
YCBOCHHE IMOJTYYEHHBIX 3HAHWH, (POPMUPOBAHHE YMEHUW W HABHIKOB,
UX OCMBICICHHEC ¥ 3aKpeIJICHHE Ha TMPAKTUKE TPH BBIMOJTHECHUHU
CaMOCTOSATEIBHBIX HCCICOBAaHUN, WHCTPYKTXK TIPU BBIMOJTHECHUH
IIPAKTHYCCKUX padOT, UCITOJIH30BAHNE BCEX BUOB IMPAKTHK);

BBOJIHOE 3aHsITHE (TIPOBOIMTCS B Hayayie ydeOHOro Kypca C Leblo
3HaKOMCTBa ¢ 00pa3oBaTeNbHON MpOrpaMMol Ha KypcC, COCTaBJICHHE
WHAVNBUAYATLHON TpPAaeKTOPUU OOYUYCHHWsS; a TaKXKE NPU BBEICHUU B
HOBYIO TEMY IIPOTPAMMBI);

UTOTOBOE 3aHsATHE (TIPOBOAMTCS TIOCIC H3YYEHHUS IIOJIHOTO Kypca
o0yueHus).

IInanupyembie pe3ybTaThl
ITo utoram o0y4yeHus: 1Mo mporpamMme peOEHOK TEMOHCTPUPYET CIEIYIOLIne

pe3yabTaThl:

3HA€T TMPUHIUIIBI OCHOBHBIX METOJOB 3KOJOT0-OMOJIOIrHYECKUX
HCCIIeJOBaHUM;

3HaeT 6a30BbIe OCHOBBI CTPOCHUSI U PaOOTHI IMPPOBBIX JabOpaTOPHiA;
NpaBWJIa TEXHUKH O€30MaCHOCTU NMpHU padOTe C IJIEKTPOHHBIMU U
METAJUNINYECKUMH dJIEMEHTAMU, XUMHUECKUMH BELECTBAMU;

yMEET COYeTaTh pPa3InyHbIE UCCIIEI0BATEIbCKUE METO/IbI, TOOUBAETCS
pe3ysIbTaTa U YMEET €r0 aHAIU3UPOBATh.

MexaHu3M OlleHHBAHUSA 00Pa30BaTeNbHBIX Pe3yJIbTATOB
YPpOBEHb TEOPETUYECKUX 3HAHUM.

Huzkuit ypoens. OOydaromuiicss 3HaeT (pparMeHTapHO H3Yy4YECHHBIN
Marepuan. M3moxkeHue  marepuana  cOuBUMBOE, TpeOyroiee
KOPPEKTUPOBKHU HABOJSALIMMH BOIPOCAMH.

Cpennuit ypoBeHb. OOy4Jaromuiics 3HaeT U3YYCHHBIH MaTepuan, HO
JUIS  TIOJIHOTO  PACKPBITHSL TEMbl TpeOYIOTCS  JOTMOJHUTEIbHbBIE
BOIIPOCHL.

Bricokuii ypoBeHb. OOydaromuiics 3HAeT W3YYCHHBIH MaTepual.
Moxer naTe JOTMYECKH BBIICPKAHHBIM OTBET, AEMOHCTPUPYIOLIUN
MOJIHOE BJIaJICHHE MaTEPUATIOM.

YPpOBEHBb NPAKTUYECKUX HABBIKOB U YMEHUU.

Huzkuit ypoenb. TpeOyercss mnomollb memarora mnpu padore ¢
g poBoii TabopaTopueit

Cpennuii ypoBeHb. TpeOyeTcs mepuoauueckoe HallOMHUHAHHE O TOM,
KaK T0JIb30BaTbCsl JlabopaTopuel M Kakue ApYrue aHaIuTHYEeCKUe
CHUCTEMbI TPUMEHSTH JI PEUICHUS NPAKTUYECKON 3a1auH.

— Beicokuit  ypoBeHb.  CaMOCTOATENbHBIN BBIOOD
METOAOB [l PEIICHHS TMPAKTUYECKOW 3aJauM, CaMOCTOSTEIbHas
pabota ¢ 1U(POBBIMH JTAOOPATOPUSIMH M CAMOCTOSITEIBbHBIM,
KpEaTUBHBIN aHAIN3 Pe3yIbTATOB UCCIEIOBAHMUS.

(I)OpMLI NOoABCACHHUSA UTOIOB peajin3aluu IIporpaMmal



OtcnexxuBaHUe pe3yIbTaTOB 00Pa30BATEIBHOTO MPOIECCa OCYIIECTBISCTCS
0 pe3yJIbTaTaM BBIITOJHEHUS MPOCKTA.

[Tpu moaBEICHUN UTOTOB OCBOCHUS MPOTPAMMBI HCTIOIB3YIOTCS :
— 0mpoc;
— HaOJII0JICHHE;
— aHaJIk3, cCaMOoaHaju3,
— cobOeceIoBaHuE;
— BBITTOJIHCHUE TBOPYCCKUX 32/ IaHHI;
— TPE3CHTAINH;
— HCCIIE0BATEIIbCKUI MPOCKT;

— ydacTue JeTed B BBICTABKaX, KOHKypcax M (PECTUBANAX Pa3IUYHOTO
YPOBHS. COTJIACHO y4e€OHOMY IJIaHy U Y4eOHO-TEMaTHYECKOMY ILIaHY.



YUEBHBIN [TJIAH
IIporpamma o6yuenus (16 wacos, 5 nHeit moapsix no cxeme: 4, 3, 3, 3, 3)

JlanHasi mporpamMma MpenoiaraeT MmoCTeneHHOEe 3HAKOMCTBO Y4YaIllUXCS C
AJIEMEHTHOM 06a30i YeThIPEX MUMPOBHIX OMOJIOTHUECKUX JTAOOpaATOPHIA.

VYEBHBIN IUIAH

Pa3znen

Tema

Kosa-Bo yacoB

Teopus

NMPaKTHKA

BCEro

®opma
TOJBe/ICHUS
HTOTr OB

Mogyns Ne 1.
MonuTopHHT
OKpyKaromen
Cpenbl.

1. Besenue B MOYJIb:
aKTyaJIbHOCTh, METOJIbBI,
MaTepuaibl U HHCTPYMEHTHI,
WCTIOJIb3YEeMbIE IS
MOHHUTOPHHIA OKPYKAIOLIEH
Cpenpbl.

1

0

Ompoc

2. IIpuHIIATIBI YCTPOICTBA U
paboTel udpoBoit
nabopaTopuu 1Mo OMOJIOTHH.

Onpoc

3. JlabopatopHas padora Nel
«HccnenoBanne arMochepHbIX
XapaKTEPUCTUK KaOWHeTa
OMOJIOTHI.

JlabopaTtopnast pabota Ne2
«HccnenoBanue BOAHBIX
XapaKTEPUCTHK aKBAPUyMay

CobecenoB
aHue

Mogyns Ne 2.
MoOHUTOpHUHT
apaMeTpoB
YelnoBeKa.

1. BBeaenue B MO1yb:
aKTyaJIbHOCTh, METO/IBI,
MaTepHuaybl 1 UHCTPYMEHTHI,
UCITOJIb3yEeMBbIC TSI
MOHHUTOPHHTA TAPAMETPOB
yeJjioBeKa

Onpoc

2. I[IpuHIUIIBI YCTPOKCTBA U
paboTHI TUGPOBBIX
nabopaTopuii 1Mo GU3HOJIOTHU U
HEHPOTEXHOJIOTHH.

[IpocmoTp

3. JlabopatopHas padota Ne3
«HccnenoBanue coOCTOSTHHUS

YyeJI0BEKa PU HATMYUU
U3MEHSOIIeNCs GU3NYECKOM
Harpy3Ku»

CobecenoBanue

Monyns Ne 3.
Mukpockonuyec
KHE
HCCIIEN0BaHUS.

1. BBenenue B MOyIb:
3HAYEHUE MUKPOCKOTIMYECKHUX
HUCCIICIOBAHUM, BUbI
MMKPOCKOTIOB.

Ompoc

2. OcoOEHHOCTH CTPOCHUS U
MPUHLUT PaboTh LU(POBOTO
MUKPOCKOTIA.

IIpocmotp

3. JJaboparopHast pabota Ne4.
«TexHoJIoTHsl TPUTOTOBIICHUS
MUKPOIIPETIapaToBy.

CobecenoBanue

4. JTaboparopHas padota Ne5.
«OcobeHHOCTH

MUKPOCKOMMNMYCCKUX

CobecenoBanue




HCCIEA0BAaHUN PACTUTEIIbHBIX
TKaHEn».

5. JlabopaTtopHas paboTta Ne6. 1 1 | CobGecen
«OcobeHHOCTH OBaHHE
MUKPOCKOITMYECKUX
MCCIIETOBAHUM JKUBOTHBIXY.
6. JTabopaTtopHas padorta Ne7 1 1 | CoGecenoBanue
«OcobeHHocTH
MHUKPOCKOTTHYECKIX
UCCIIEI0BAHUN TKaHEH
YeJIOBEKaY.
Monynp Ne 4. 1. BBeneHnue B MO1yIIb: 0 1 | IIpocmotp
I[IpoexT. OCHOBHBIE ITPUHITUIIBI CO3aHUS
MIPOEKTa, BEIOOp TEMATUKH
MIPOEKTA.
2.Ilpaktuyeckas paboTa 1 1 | Breimosnnenue
«[ToaroTOBKa MPOEKTaY. TBOPYECKUAX
3aaHuN
3. 3ammTa mpoeKTa. 0 1 | 3auer,
MIPe3CHTAIIH
Bcero 11 16




COLAEPXAHUE ITPOT'PAMMBI

Monyab Ne 1. MOHUTOpPUHT OKpYKatoliei cpes (4 daca).
Tema 1. Beenenue B MOayJb.

PackppiBaeTcs  aKTyaJbHOCTH ~ MOHUTOPMHIA  OKPYXKAlOIIEW  Cpexsl,
HKOJIOTHYECKUX XapaKTepUCTHUK aTtMochepbl TOpPOAOB M BOJHBIX PECYPCOB.
PaccmaTpuBaroTCs  KIIACCMYECKHE  METOJBI  DKOJOTMYECKUX  MCCIEIOBAHMM,
Marepuagbl U HHCTPYMEHTBI, HMCHOJIB3YEMBIE i1 MOHUTOPHHIA OKPYXAOIIEH
CpEJBbI.

dopMmbl 3aHATUHN: JIEKIUs, Oecena.

Tema 2,3. [Ipunnuns! ycrpoiicTBa 1 paboThl U(GPOBOIA Ja00OpATOPUU MO
ouosoruu.

PackpbiBaloTcsi mpeuMyIliecTBa HCCIAEAOBAHMM € MOMOIIBIO HU(PPOBOH
1abopaTopuu U €€ KOMIUIEKTHOCTb:

JlaTunk BIa)XHOCTH ¢ Auana3oHoM u3mepenus 0...100%

JlaT4MK OCBEIICHHOCTH C JIMANa30HOM H3MepeHus He yxke dyeM oT 0 1o
180000 nk

Hatuuk pH ¢ nuanazonom uzMepenus He yxe yem ot 0 1o 14 pH
JlaT4uk TeMIiepaTyphl C IMarna3oHoM U3MEpeHUs He yke yeM ot -20 1o
+140C

JlaT4uK 3JEKTPOIPOBOIUMOCTH C JIMAIa30HAMH H3MEPEHHS HE yxke yeM oT 0
1o 200

JlaTduK TeMIepaTypbl OKPYXKAIOIICH Cpelbl ¢ JHAla30HOM HM3MEPCHHS HE
yxke uem ot -20 mo +40

PaccmarpuBaercs npuHiun e€ paboTh

®dopmpbl 3aHATHI: Oecea, HaOIoACHHE.

Tema 3. JlaGoparopuas pabora Nel «MccnegoBanue armochepHbIX
XapaKTepUCTUK KaOMHETa OUOIOTHUI.

JlaGoparopHast pabora Ne2 «JlccnemoBanue BOJHBIX XapaKTEPUCTHUK
aKBapuyMay

dopmbl 3aHsATHE: TabopaTopHas padoTa.

Moayab Ne 2. MOHUTOPHHT NTapaMeTpoB yesoBeka (3 yaca)

Tema 1. Brenenue B MOyIIb:

PACKpPBIBACTCA AKTYaJIbHOCTb MOHHUTOPpHHTA mapamMmcTpoOB YCJIOBCKA,
TPpaAUOUOHHBIC W HCTPAAWIMOHHBIC MCTOAbI, HCIIOJIB3YCMbLIC OJIs1 MOHUTOPHHI A
mapamMCTpOB YCJIIOBCKA, KIIACCHMYCCKHEC M COBPCMCHHBLIC TCXHOJIOTMHM, B TOM YHCJIC
HAaHOTCXHOJIOTHH.

®dopmbl 3aHATUH: JTeKius, 6ecena, TeMOHCTPAIIUS.

Tema 2. IlpuHOHNIBI yCTpOWCTBa M pabOTHl MU(POBBIX JTAOOPATOPUN TIO



(pU3HOIOTUU U HEHPOTEXHOJIOTUH.

PackpbIBatoTCsl 0COOEHHOCTH CTPOEHUS U pabOThl LU(PPOBOH J1abopaTopuu U
€€ KOMIUJIEKTHOCTb.

Hudposas maboparopust no GU3HMOIOTUN:
Hatuuk aprepuansHoro gasienus (0...250 mm pT. cT.)

JlaTuuk mysbca ¢ auana3oHoM u3mepenust He yxke yeM oT 30 no 200 yn/mun
JlaT4yuk Temneparypbl Tea ¢ JUana30HOM U3MEPEHUS HE y>Ke 4eM OT +25 110

+40C

JlaT4uK 4acTOTHI AbIXaHUSI C TUAMa30HOM u3MepeHus He yxe yem oT 0 go 100
UKJIOB/MUH

JlaTunK yCKOpEeHHUs ¢ oKaszaTesnsimu +2 g; 4 g; +8 g OtaenpHble yCTpOKCTBA!
Hatuuk OKI' ¢ nuamazonom usmepenus He yxke dem oT -300 mo +300 mB)
Hatuuk pH ¢ nnanazonom usmepenus He yxe yem ot 0 1o 14 pH

JlaTyuk cuioMmep ¢ Auana3oHoM u3MepeHus He yxe dem orT -40 no 40 H
JlaT4rK OCBEIIIEHHOCTH C TUarna3oHoM u3MepeHus He yxe uem ot 0 1o 180000 nk

Hudposas naboparopusi o0 HEUPOTEXHOJIOTUU:

CeHcop perucTpalud CUTHaja JJICKTPUYECKOW AaKTUBHOCTH  MBIIII]
(anmexTpomuorpaMmmsl, IMI');

Cencop peructpauuu curtana (oromierusmorpammsl (OIIY) ontuyeckum
MyTeM, 3a CUET U3MEHEHHS OTPAXKEHHOI'O0 OT KPOBEHOCHBIX COCYAOB CBETa, 00bEM
KOTOPBIX U3MEHSETCS MOJ1 BO3IEMCTBUEM MYJIHCOBOM BOJIHBI.

CeHcop peructpauuu curHaia osnekrpokapauorpammbl  (OKI)  He
WHBAa3UBHBIM CIIOCOOOM;

CeHcop perucTpaluy Curaajia Ko>xkHo-rajibBanudeckoit peakiuu (KI'P),

CeHcop peructpauuy CUTrHajia 3JEKTpUUYECKON akTuBHOCTH Mo3ra (O3I) ¢
MOMOIIBIO0 CYXUX HEMHBA3UBHBIX 3JIEKTPOJIOB;

CeHcop perucTtpanuy curHana kosneOanus rtpyaHou kietku (CeHcop
JIbIXaHHUsl ); OTIPEETICHUS YaCTOThI AbIXaHUS.

DOopMBbI 3aHATHN: JTCKIHS, JEMOHCTPALUA.

Tema 3. JlaGopatopuas pabora Ne3 «lMccnemoBaHue COCTOSHHS YeTIOBEKA
MIPY HATHIUU U3MEHSIOICHCS (DU3HMUECKON HArPYy3KU»

C mnomompio 1MpoBol naboparopur 1O (U3HOJIOTUU HUCCIEAYETCS
COCTOSTHHE YeJIOBEKa /10, BO BPEeMsI M 1MOCie (PU3NIECKON HATPy3KH.

BoInonHsAIOTCS MUHU-33JaHUS.
®opmbl 3aHATUI: TabopaTtopHas padoTa.

Monyas Ne 3. Mukpockonudeckue ucciieoBanus (6 4acos)

Tema 1. BBegenue B MOAyb:

PacCKpbIBAETCSl 3HAUEHUE MHUKPOCKOMUYECKUX UCCIETOBAHUM, UCTOPUS U
BUJIbI MUKPOCKOTIOB, CPABHEHHE UX Pa3pelIalonX BO3MOKHOCTEH.



dopMbl 3aHATUI: JeKUus, Oecena, AeMOHCTpaIHs.

Tema 2. OcoOEHHOCTHM CTPOEHUS W MPUHIMN PaboThl IUGPOBOTO
MUKPOCKOTA.

N3yuenue yctpoiicTBa 1 paboThl CBETOBOTO HU(POBOr0O MUKPOCKONA
DOopMBbI 3aHATHN: JEKIUs, T€MOHCTPALIUH.

Tema 3. JlaGoparopHass pabora Ned. «TexHomoruss HOPUTOTOBICHUS
MHUKPOTIPETIapaToOB.

TpaIII/II_[I/IOHHBIC MCTOABI IPUT'OTOBJICHUS MUKPOIIPCIIAPATOB.

I/I3yquI/Ie Pa3JINIHbIX CIoco0oB MPUTOTOBJICHUA MUKPOIIPCIIAPATOB C
(I)I/IKcaTOpaMI/I u 0e3 HHUX, C UCTIOJIb30BAHUCM PA3JIMYHOT'O BHUJIA ChIPbA.

Beimmonusitores MUWHU-3aJaHHU.

dopmbl 3aHATUI: TabopaTopHas paboTta

Tema 4. JlaGopatopnas padora Ne5. «OCOOEHHOCTH MHUKPOCKOMHMYECKUX
UCCJICIOBAaHNUN PACTHTEIIbHBIX TKAHEH.

N3yuenne ¢ mnomomplo MUGPOBOTO MHKPOCKONA PA3IUYHBIX THUIIOB
pacTUTENbHBIX TKaHEW: 00pa3oBaTEILHON, TOKPOBHON, OCHOBHOW, MEXaHHUECKOMH,
npoBojsiei. OrudpoBKa pacCMOTPEHHBIX MUKPOIIPEIIApaTOB.

®dopmbl 3aHsATHI: TabopaTopHas padoTa.

Tema 5. JlabopaTopuast pabora Ne6. «OcoOEHHOCTH MUKPOCKOMUYECKHUX
HccJIeT0BaAHMIA JKHBOTHBIX).

N3yuyenue ¢ moMompl0 MUQPPOBOIO MHUKPOCKONMA TOTOBBIX MpernapaToB
pPa3sMUYHBIX ~ KOHEYHOCTEH  WICHHCTOHOTMX.  3apucoBka HW  ouudpoBka
PacCMOTPEHHBIX MUKPOIIPENapaToB.

®dopmbl 3aHsATHS: TabopaTopHas padoTa.

Tema 6. JlaGopatopuas pab6ota Ne7 «OcoOEHHOCTH MHKPOCKOTHYCCKHUX
HCCJIEIOBAaHUM TKAHEH YEIIOBEKA.

N3ydenne ¢ moMOp0 MUPPOBOTO MHUKPOCKOIIA TOTOBBIX MUKPOIIPEIIApaTOB
pa3IWYHBIX THUIOB TKAaHEW YEJOBEKA: PA3JIMYHBIX BHUJOB  IOKPOBHOM,
COCIMHUTENILHOM, MBIIIICYHOM TKaHW. Pacrno3HaBanWe MBIIICYHOM  TKaHH.
3apucoBka 1 onuppOBKa PACCMOTPESHHBIX MHUKPOIIPEIIAPATOB.

dopmbl 3aHsATHS: TabopaTopHas padoTa.

Monyanb Ne 4. TIpoekT (3 gaca)

Tema 1. BBenenue B MOyJIb:

PACKpBIBAIOTCS OCHOBHBIE MPUHIIUIBI CO3/1aHUSI MPOEKTA, BHIOOP TEMAaTUKU
MIPOEKTA.

Ortanbl  mpoekta.  [lpuHuunsl  odopmiieHUST  TPOEKTHON  pabOoThI
[loTeHnnanbHble MEPOTIPUATHS ISl YUaCTHS C IPOEKTOM (KOH(epeHIus1, KOHKYPC,



OJIUMMUAJA U T.I1.).
Bb160p TEMaTHKH IPOEKTA.
DOopMBbI 3aHATUN: JEKI U, JEMOHCTPALUA.

Tema 2,3. Ilpaktuueckas padora «IlogroroBka npoexkray. 3anura NpoeKTa.

@DOopMBbI 3aHATHN: IPOCKTHAS IE€ATEIBHOCTD, 3a4ET.

OpraHu3anMoOHHO-NeJArornyecKue yCJa0BHsl peaju3alui NPporpaMmmbl

[leparor  1OMOJMHUTENBHOIO  OOpa30BaHMS, PEATU3YIOIUN  JaHHYIO
OporpaMMmy, JOJDKEH HMMETh BbICIIee MNPOQEcCHOHANbHOE OO0pa3oBaHUE WM
cpeaHee mpogeccuoHaIbHOE O00pa3oBaHME B 00JacTH, COOTBETCTBYIOLIEH
npoduITio KpyxKKa, 0e3 npebsBieHus TpeOOBaHUM K cTaxy paboThl, INOO BhICIIEE
npodeccuoHanbHOe 00pa3oBaHUe WU cpeHee TpodeccuoHaIbHOe 00pa30BaHUE U
JIOTIOJIHUTENIBHOE MPO(eCCHOHANIBHOE 00PAa30BaHKE MO HAIIPABICHUIO

«O0pa3oBaHue W Tenarorukay 0e3 MpeAbSBICHHUS TPEOOBAHUI K CTaxy
paboTHI.

MarepuajbHO-TeXHHYECKOE 00ecTieueHue

O6GopynoBanue -1udpoBele jabopaTopuu MO OUOJIOTHH, (HU3HOJIOTHH,
HEHPOTEXHOJIOTUH M MHUKPOCKOMUPOBAHUIO, KOMITBIOTED C TMPEAYCTAaHOBICHHBIM
[1O: omeparrioHHas cucTeMa.

Opranmzaiusi pabodero TMPOCTpAaHCTBA pPEOCHKA OCYIIECTBISIETCS  C
UCTIOB30BAaHUEM 3JI0pOBbECOEperarommux TexHoJoruil. B xome 3aHsATHS B
00s13aTeIbHOM TOPSIKE MPOBOIUTCS (DU3KYIbTIAY3bl, HAlpaBICHHBIC HA CHATHE
OOIIEeT0 | JOKAJIFHOTO MBIIIEYHOT0 HANpsoKeHUs. B coneprkanue Qu3KyIbTypHBIX
MUHYTOK BKJIOUAIOTCS YIPAXHCHHWS HA CHATHE 3PUTEIBHOTO M CIyXOBOTO
HANpsDKEHUS, HANpPsDKEHUS MBI TYJIOBUIIA M MEJKHX MBI KUCTEH, Ha
BOCCTaHOBJICHHE YMCTBEHHON pabOTOCIIOCOOHOCTH.

MoTuBanoOHHbIE YCJI0BHUSA

Ha y4eOHbIX 3aHSATHAX U MaCCOBBIX MEPOIIPHUATHIX 0CO00€ MECTO yAEsIeTCs
dbopMHUpOBaHWIO  MOTHBAIMM  y4YallMXCS K  3aHATHIO  JIOTIOJIHUTEIbHBIM
oOpazoBanueM. J1ist 3TOTO:

— YIOBJIETBOPSIOTCS  pa3HOOOpa3HblE TMOTPEOHOCTH  y4allMXCsA: B
co3gaHuM KOM(OPTHOTO TICUXOJOTHYECKOTO KIMMaTa, B OTABIXE,
OOIIIEHUN W 3aIUTE, MPUHAMIEKHOCTA K JIETCKOMY OOBEIMHECHHIO, B
CaMOBBIPDQXEHUHU, TBOPYECKOW camopeanu3alud, B TPU3HAHUU U
ycIexe;

— JIeTH BKJIIOYAIOTCS B TPAKTUYECKUH BHI JEATCIBHOCTH  TPHU
IPYIIOBON paboTe, ¢ YYETOM BO3PACTHBIX OCOOEHHOCTEH M YPOBHEM
COXPaHHOCTH 3/I0POBBS;

— Ha 3aHATUSAX pemarTcs 3a7audn  MpoOJEMHOTO  XapakTepa
MIOCPEJICTBOM BKJTFOUEHHUS B TIPOSKTHYIO JCSTEIHHOCTD;

— TMPOBOAATCS TMPOQPECCHOHANBHBIE TPOOBI U JAPYrHe MEpONPHUsITHS,
CIOCOOCTBYIOIINE npoQeCcCUOHATIBHOMY CaMOOTPEICIICHHUIO
yUaIuxcs.



Meroanyeckue MaTepHaJIbI
Meronnueckoe obecrneueHrue MporpaMMbl BKJIIOYAET NPUEMBI U METOJbI
opraHu3auuyd  00pa3oBaTEeNILHOIO  MpoLecca, IUJAKTUYECKHE  MaTepualbl,
TEXHUYECKOE OCHAIICHHUE 3aHATUH.
Jlist obecnieyeHus] HArjasAHOCTA W JOCTYNHOCTH HM3y4aeMOro Marepuania
MeJaror UCIoJIb3yeT Pa3IMuHble METOJUYECKUE U AUIAKTUUECKIE MaTepHUAaIbI.
Harnsanneie nocoous:
— cXeMaTu4yeckue (TeXHOJIOTMYECKME W HHCTPYKUMOHHBIE KAapThl,
CXEMBI, IIIa0JI0HBI);
— €CTECTBEHHbIEC M HaTypalibHble (FOTOBbIE MUKPOIIpENapaThl, ChIPhE
JUTSI IPUTOTOBJIEHUSI MUKPOIIPENapaToB);
— 0oO0BeMHbIC (MAKEThI, MOJIEIIH);
—  WUIIOCTpPALMH, chaaiabl, (GoTorpapuu U puCyHKHU;
— 3BYKOBBIE (ay/IMO3AIIHUCH ).

NudopmannonHoe odecnedyeHue NporpaMmmbl
HNuTepHeT-pecypesbl:

.HGKHI/IH 10 MUKPOCKOIIMPOBAHHIO AJISI CTYICHTOB!

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

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

Cnucok qureparypbl
HopmaTuBHbBIE TPABOBBIE AKThI

— @enepanbHblil 3ak0H «O0 o0pazoBanuu B Poccuiickoin deneparumy»
o1 29.12.2012 No 273-D3.

— Vka3 IIpesunenrta Poccuiickoit @enepannn «O Mepax mo peann3ainu
TOCY/IapCTBEHHOW MOJIMTUKU B 00JAcTH OOpa3oBaHUS W HAYKU» OT
07.05.2012 Ne 599.

— VYka3 lIpe3unenra Poccuiickoit @epeparuun «O MepONpUATHUSIX 10
peanu3aIuy rocy1apCcTBEHHON conuaabHol moauTukm» ot 07.05.2012
Ne 597.

— Pacnopsixenue IpaButensctBa PO ot 30 nexabps 2012 r. Ne2620-p.

— IIpoekT Mex)Be1OMCTBEHHOM MPOrpaMMbl Pa3BUTHUS TOMOJIHUTEIHLHOTO
obpazoBanus nereit B Poccuiickoit @eaepanmu 10 2020 rosa.

— Ilpuka3z MwunuctepctBa npocBemenus P® or 09.11.2018 r. Ne 196
«O0 ytBepxkaenun llopsigka opraHu3alMu M OCYIIECTBICHUS
00pa3zoBaTeIbHOMI NEeATEeNbHOCTH o JIOTIOJIHUTEIIbHBIM
00111e00pa30BaTEIbHBIM IPOrPAMMAMY.

— TlocrtanoBienue 1 1aBHOTO rocy1apCTBEHHOTO CAHUTAPHOrO Bpaya PO
ot 04.07.2014 N 41 «O6 yrBepxaennn CanlluH 2.4.4.3172-14
«CaHUTAapHO- SIUJEMHOJIOTHYECKHE TpeOOBaHUS K YCTPOMCTBY,



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

COJIEpKaHUI0 M OpraHu3aluu pexuMa paboThl 00pa30BaTENbHBIXOPraHU3aLUM
JOTIOJIHUTEIIBHOTO 00Pa30BaHUs JETEWN.

Jli1st ieparora JOMOJHUTEILHOTO 00pa3oBanus: CaiiThl C

HCTOPHUYCCKUMH MUKPOCKOITAaMHU U MUKpOIIpCIIapaTaMm:

. 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.

JIns vganmmmxcst U pOJIUTEIIEH

HpOCTBIQ OIIBITBI B JOMAIIHUX SKCIICPUMCHTAX:

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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