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[TOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma «IIpakTuueckas 6uosorus» B 9 kiacce cocTaBiieHa Ha
OCHOBE JIOTIOJHUTENILHOU 00111e00pa3oBaTeIbHOM 00Iepa3BUBarOIIEH TPOTrPpaMMBbl
«Mcnonp3oBadre OMOTOTHYECKUX MUQPPOBHIX JIAOOPATOPHI B MCCIICIOBATEIHCKON
JEATEeIbHOCTU IIKOJBbHUKOB» U SIBIIIETCSI MPOrPpaMMOWM  €CTECTBEHHO-HAYy4YHOU
HaIpaBJICHHOCTH.

AKTYaJIbHOCTH IPOrPaMMBbI

B nacrostiee Bpems B CaMapckoii 00J1acT B paMKax HallMOHAJIBHOTO TPOEKTa
«O0pa3oBaHue» TMOSABWIACH BO3MOXKHOCTh OCHAILEHUS IIKOJ COBPEMEHHBIM
uudpoBeiM  o0OpyAoBaHMEM. BHeapeHwe 53Toro 000pYyIOBaHHSA  IO3BOJISET
KayeCTBEHHO M3MEHHUTh IIpoLecc O0OydeHHMs B IIKOJaX, TaKk Kak Lu(poBbIE
nabopaTopur MPEAOCTaBISAIOT JOCTOBEPHYIO HHQOpPMAIMI0 O OHOJOTHYECKHX
npoueccax M o0ObekTax. Ha OCHOBE MOJMyUYEHHBIX SKCHEPHUMEHTAIbHBIX JTAHHBIX
oOyJaromuecs: CMOTYT CaMOCTOSITENIBHO JAENIaTh BBIBOJBI, 0000IIATh PE3yJIbTaThI,
BBISBJIATh 3aKOHOMEPHOCTH B IIPOLIECCE HCCIENOBATENbCKONW  pabOThI, 4YTO
CIOCOOCTBYET MOBBIIMIEHUI0 MOTHBAIMM K OOYYEHHIO IIKOJBHUKOB. B mporecce
AKCIIEPUMEHTAIBLHON pabOoThI yUaluecss NpuoOpEeTatoT ONBIT O3HAHUS PEAIbHOCTH,
SBJISIIOIMICS BaXKHBIM 3TArioM (OPMHUPOBAHUS Y HUX YOEXKAECHUN, KOTOPbIE, B CBOIO
ouepellb, COCTABISAIOT OCHOBY HAyYHOT'O MUPOBO33PEHUS.

OT1iuvuTebHBbIE 0COOEHHOCTH NMPOrPaMMBbI
PaGouas nporpamma «IIpaktudeckas bruonorus» oCHOBBIBAasSCh Ha IPOTpaMMy
«Mcnonp3oBanre OMOTOTMUECKUX ITUGPOBBIX JTAOOPATOPU B HCCIIEIOBATEIHCKON
JeSTeILHOCTH IIKOJIBHUKOB» paccunTaHa Ha 16 3aHsATHI, KOTOpbIe pPa30uTHI Ha 4
pazzaena (MoyJist):
O [MudpoBsie METOABI UCCIICIOBAHUS COCTOSIHUS OKPYKAIOIIEH CPeIbl.
0 [udpoBbie METOBI HCCIEOBAHUS COCTOSIHUS YETIOBEKA.
0 [udpoBbie METOIBI MEKPOCKOTIMUECKUX HccheaoBanuii. O

O IIpoekr.

Kaxnprii paszgen oOydeHus NpEACTaBIEH Kak dTam pabOThl CBSI3aHHBIA C
HCCJICIOBAHUSIMU C TIOMOIBI0 THUGPOBBHIX JTabopaTopuil B paMKax pelieHus
MPAKTUYECKOM 3a1a4H.

Conepxkanue nOporpaMmbl OPUEHTHPYET Yy4yallUXCAd Ha IOCTOSHHOE
B3aUMOJICCTBUE JIPYr C JPYrOM U MPENOAABATENEM, PEIICHUE MPAKTUYECKHUX
npoOJieM  OCYIIECTBISETCS IMyTEM COEAUHEHHS  TPAJAUIIMOHHBIX  METOJIOB
AKOJIOTOOMOTIOTUIECKUX MCCIAEAOBAHUN U COBPEMEHHBIX ITU(PPOBBIX METOAOB, YTO



MO3BOJISIET ONTHUMAJbHO pelIaTh IOCTABJICHHBIE IPAKTHYECKUE 3a1auu. Takxke
nporpaMMa OpPHEHTHPYET YYallluXCsi Ha CcaMOCTOsTeNbHOEe oOydeHue, ¢
UCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN B paMKax MPAKTUYECKOHN eI TEIIbHOCTH.

[Iporpamma aeT BO3MOXHOCTh PACKPBITH JIO0YI0 TEMY HETPaJAUIIMOHHO, C
HEOOBIYHOW TOYKU 3pEHUS, B3MVISIHYTh Ha PEIICHHE KIACCUYECKON MPaKTUYeCKOU
3a/1a4y 10T HOBBIM YIJIOM JUIsl TOCTHKEHHUSI MAKCUMAJIBHOTO PE3yJbTaTa.

AJpecaT nporpamMmabl

[Iporpamma «¥cnosb3oBaHue OUOTOTHYECKUX HUPPOBBIX JIaOOpaTOpHil B

HCCIIEIOBATENbCKOM IeSTEILHOCTH IKOJLHUKOBY MpeIHa3HAuCHA JIJIs JeTen

ot 14 no 16 xmer.

B rpynnel nppHUMaroTcs yvammecs 9 kiacca.

JI71st BXOK/I€HUSI B 00pa30BaTeNIbHBIN MPOIIECC B paMKaX JaHHOW MPOTPaMMBbI
HEOO0XO0IUM MPOPUILHBIA YPOBEHb 3HAHUW MO OMOJIOTHH, SKOJIOTHMHU, XUMMH,
0a30BbIi ypOBEHB 10 HH(POPMATUKE U (PU3UKE.

Tak kak mporpamMma pasjielieHa Ha MOJYJM M MPErnoyiaraeT OoJbIIoe
KOJMYECTBO MPAKTHUUYECKOU paboThl mpeanonaraercss GopMHUpOBaHUE MUHHU-TPYIT
(mo 2-3 4enoBeKa B Ka)J0Ml) IJig JOCTHUXKEHUS MaKCUMaJbHOro pesyJbrara. Ilo
MPUYMHE HAJIMYUS B MPOrpamMMme 3aBepiiaromiero (4) MoayJsis, OpUeHTUPOBAHHOTO
Ha peajau3aluio COOCTBEHHOTO NPOEKTA, MPEIOJaraeTcs BBIXOJ Ha ydacTue
yYalluXxcsi C COOCTBEHHBIM TIPOEKTOM B KOH(EepeHUUsX U NpodUIbHBIX
MEPONPUATUAX BCEX YPOBHEM.

O0beM U CPOK 0CBOCHUS IPOTPAMMBbI
. Ha monHoe ocBoenue nporpammsl TpeOyetcst 16 gacos.

dopMma 00y4eHHUs1 — OUHAs.

Ilepgarornyeckas mesjiecoo0pa3sHOCTb

[Tenaroruueckas 1eaecoo0pa3HOCTh ATOM MPOTPAMMBI 3aKIIOYAETCSI B TOM,
9YTO, OHA SBJSETCSA IIEJIOCTHOM W HEMPEpPHIBHOM B TEUYCHMHM BCEro IIpoliecca
oOy4eHws, ¥ TIO3BOJISCT IIIKOJIBHUKY IIIar 3a MIaroM pacKphIBaTh B ceO€ TBOPUYECKUE
BO3MOXHOCTH U CAaMOPEATIM30BaThCsl B COBPEMEHHOM Mupe. B nporiecce nu@poBbix
AKOJIOTr0-OMOJIOTMYECKUX ~ HCCIAEAOBAaHUM  JI€TH  MOJy4aT  JOMOJHUTENIbHOE
oOpa3oBaHue B 001acTH OWMOJOTUM, HKOJOTUM U XUMHUH. OueHb BaKHBIM
MIPEICTABIISIETCS] TPEHUPOBKA PA0OTHI B KOJUICKTHBE U Pa3BUTHE CAMOCTOSITEIIBHOTO
MMOMCKOBOTO TBOPUECTBA B paMKaX MPaKTUUECKOU PabOTHI.

[Iporpamma «Mcnonp3oBanne OuOIOTHUECKUX IU(POBBIX JTabOpaTopuil B
UCCJIeIOBATENLCKONM  JIEATEIbHOCTH IIKOJBbHUKOB» pa3padOoTaHa Ha OCHOBE
MOJIyJIbHOTO TOAXO0Jla YW MPEAyCMaTpUBAaEeT TPU YPOBHS CIOKHOCTU: CTapTOBBIN
(03HAaKOMHUTEIBHBIN ), 0a30BBIi, TPOABUHYTHIN (TBOPUECKUN).



B kxaxaom mopayine yerelpe 3aHATUA. [lepBble Tpu 3aHATUS MOCTPOEHBI IO
€AMHOMY IIPUHIIUITY:

- IEpBOE COOTBETCTBYET CTAPTOBOMY YPOBHIO (O3HAKOMMTEIBHOMY), I/I€
yYaluecs: 3HAKOMSTCI C MHOTOOOpa3sMeM METOJOB 3KOJOr0-OMOIOTUYECKUX
HCCJICIOBAHUM;

- BTOpPOE€ COOTBETCTBYET 0Aa30BOMY YpPOBHIO, IJi€ ydallluecs 3HAKOMSTCS C
OCHOBHBIMHU MIPUHIIMIIAMU yCTPOMCTBA M(POBOH TabopaTopuu U €€ paboToMH;

- TpeTh€ U YETBEPTOE COOTBETCTBYET NPOPUIBHOMY (TBOPUYECKOMY)
YPOBHIO, TJ€ ydalluecss NpoOyIOT pelaTh CTaHAAPTHBIE HKOJIOT0-OMOJIOIMYECKHE
3aJ1a4M.

YerBepThlii MOYJIb— IPOABUHYTHIN ypOBEHb (TBOPYECKUIT). ITOT YPOBEHb
MO3BOJUT 00YYaOIMMCS Pa3BUTh YMEHUE MPUMEHSTh MMOJTYyYEHHbIE paHee 3HAHUS
M HAaBBIKM B PaMKaxX MPOEKTHOM JEATEIbHOCTH, CaMOCTOATEIbHO BBIOMpaTh WU
BBINIOJIHSATH MPOEKTHBIE paOOTHI.

Bo3pacTHbie 0CO0€HHOCTH yYALUXCS

[Iporpamma «Mcnonb30BaHre OUOIOTMUECKUX IUMPOBBIX J1A0OPATOPHIl B
UCCIIEOBATEIbCKON JEATEIBHOCTH IIKOJBbHUKOB» PACCUMTAaHA Ha JIETEH OJHOTO
YPOBHSL TMOATrOTOBKM Bo3pacTtoM oOT 14 nmo 16 mner. [lanHas mnporpamma
OpUEHTHPOBaHA UMEHHO Ha MOAPOCTKOB, OTCIOJA CTOUT YUYHUTHIBATh X BO3PACTHBIE
OCOOEHHOCTH.

IToapocTka OTAMYAET CTPEMIIEHUE K CAMOCTOSATEIBHOCTH, HE3aBUCUMOCTH, K
caMoOmo3HaHuio, (OPMHUPYIOTCS TIO3HABATENIbHBICE WHTEPECHl. 3ajaya Iexarora
JOBEPATHh TMOAPOCTKY PENIEHUWE MOCWIBHBIX IS HErO BOMNPOCOB, yBa)KaTh €ro
MHeHue. OOlieHne MpearnoYTUTeIbHee CTPOUTh HE B (QopMe MNpsSMBIX
pacnopsbKeHU UM HazWJaHui, a B (opme mpoOJIEeMHBIX BOMPOCOB. Y MOAPOCTKA
MOSIBIISIETCS YMEHUE CTaBUTh Mepen coOOM W pemaTh 3aJayd, CaMOCTOSITEIbHO
MBICIUTh U TPYAUTHCS. [10ApOCTOK MPOSBIISIET UHULIUATHUBY, JKEJIAHUE PEATN30BATh
U YTBEpAUTH ceOsi. B 3TOT mepuoj mpoucXoAuT OKOHYATENbHOE (OPMHUPOBAHUE
MHTEIJIEKTa, COBEPIICHCTBYETCSI CIOCOOHOCTh K aOCTpaKTHOMY MbIILIeHUO. JlJis
CTapIIero MoApOCTKa CTAHOBUTCS MOTPEOHOCTHIO OBITH B3poCibIM. [IposiBisieTcs
CTPEMJICHHE K CAaMOYTBEP)KACHHMIO CceOsl B pOJIM B3pOCIOro. 3ajaya Ieaarora
MoOy»XIaTh ydalerocs K OTKPHITHIO ce0sl KaK JUYHOCTH M WHAMBUIYATLHOCTH B
KOHTEKCTE XYJ0KECTBEHHOIO TBOPYECTBA, K CAMOIIO3HAHUIO, CAMOONPEEICHUIO U
camopeanmu3ani. CoBMECTHasl AEATENBHOCTh I MOAPOCTKOB 3TOrO BO3pacTa
npUBJIEKaTEIbHA KaK MPOCTPAHCTBO JJIs1 OOLICHUSI.

Yuer BO3PACTHBIX oco0eHHOCTEH JIeTeH, 3aHUMAIOIIUXCS o
obOpazoBaTenpbHOM mnporpamme «Mcmonp3oBaHne OMOJOTHMUECKUX LUQPPOBBIX
nabopaTopuid B UCCIIEIOBATEIHLCKON ACITEIBHOCTH IIKOJILHUKOBY, SIBIIIETCS OJHUM
Y3 TIaBHBIX NEJarornueCKuX NPUHIUIIOB.



ean nporpamMmmel: GOpMHUPOBAHNE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHS,
pa3BUTHE KYJbTYphl TPYyAa MOAPACTAIOIIETO MOKOJICHUS, OCBOCHUE SKOJIOTUYECKHUX
U OMOJIOTUYECKUX 3HAHMM M YMEHUW, O3HAKOMJICHHWE Y4YallUXCs ¢ IU(POBBIMU
METOJIaMH  JKOJIOTO-OMOJIOTUYECKUX HCCIIEIOBAaHUM, TIOJITOTOBKA YUaIllUXCs K
y4acTUIO B KOH(MEpEHIUAX U MPOPUIBHBIX OJIUMITHA/IAX.

3aaum 10NMOJHUTEIbHON 001epa3BUBAIOILEN TPOrPaAMMBbI:
OOGpazoBarteibHbIE:

ad

g

(¢opMUpOBaHHE HABBIKOB COCTABJICHHS allOPUTMOB M I0A00pa
aJIeKBaTHBIX METOIOB HUCCIICIOBAHUS IPU PEIICHUH YKOJIOI0-
OMOJIOTHYECKHX 3a]1aY;

3HAKOMCTBO C TPHUHIMIOM pPabOThl HUMPOBBIX OHOJOTUYECKUX
nabopaTopuii;
dbopMupoBaHWE  CIIOCOOHOCTH  aHAJIM3UPOBaTh, OLICGHUBATh W
TCHEPHUPOBATh PA3JMYHBIE THUIIOTE3bl I OOBSICHCHHUS PE3yJbTaTOB
HCCIICIOBAHUM;

dbopmMupoBaHUE CITIOCOOHOCTH OCYIIECTBIISATH CAMOCTOSITENIbHBINA TTOUCK
Ouonornyeckod MHQPOPMAIUU B PA3IUYHBIX HCTOYHUKAX (y4EOHBIX
TEKCTax, CIIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3JIAaHUSAX,
KOMITBIOTEPHBIX 0a3aX, HHTEPHET-pecypcax) M TPUMEHSITh €€ B
COOCTBEHHBIX UCCJIEIOBAHUSIX.

(opMHpOBaHHE HABBIKOB HCIIOJIb30BAaHUS OOIEHAYYHBIX 3HAHUW IO
npeaMeTaM — €CTECTBEHHO-OMOJIOTMYECKOr0 IMKJIa B Ipoliecce
HOATOTOBKM U OCYIIECTBICHMS  IHU(PPOBBIX  HCCIEIOBaHUI,
00OCHOBaHME W apryMEHTalMsl pPALUOHAIBHOCTH JEATEIbHOCTH B
paMKax NpOEKTHOM AesTenpbHOCTH; PazBuBaronue:

CIOCOOCTBOBAaTh PAa3BUTHIO TBOPYECKUX CHOCOOHOCTEW KaxKIO0ro
peOeHKa Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOTO MOJIX0AA;

pPa3BUTh HMHTEpEC K HUQPPOBHIM OHOJOTHYSCKHM HccieaoBanusm; O
pa3BUTHE TBOPUECKOrO MOTEHIMATA U CAMOCTOATEIBHOCTA B PaMKax
MUHU-TPYMIIBI;

Pa3BUTHC HCI/IXO(l)I/IBI/I‘ICCKI/IX Ka4dcCTB, O6yanOHII/IXC$IZ HaMsiThb,
BHHUMAaHUC, aHAIUTUYCCKHC CHOCO6HOCTI/I, KOHLCHTPAIWIO U T.I.

BocnurarenbHbBIE:

g

d

dbopMupoBaHHE€ OTBETCTBEHHOI'O IMOJXOJa K PEHIeHUI0 3a1ad
PA3JIMYHOM CIIOKHOCTH;

(¢opMupoBaHHE HAaBBHIKOB KOMMYHHUKAllMd CpeId  YYaCTHHUKOB
nporpammsl; O ¢hopmrpoBaHre HaBBIKOB KOMaHAHOU PabOTHI.



IIpunuunel oTé0pa coaepkaHuA
OO0pa3zoBaTenbHbIN MPOLIECC CTPOUTCS C YUETOM CIEAYIOIINUX NPHHIIMIIOB:

1.

KynbpTypocooOpa3sHocTH ©  TpHpOI0OCO0OpasHOCTH. B mporpamme
YYUTBIBAIOTCSI BO3PACTHBIC U WHINBH Ty ATbHBIC OCOOCHHOCTH JICTCH.
Cucremuoctu. IlomydeHHbIC 3HAHWS, YMEHUS W HAaBBIKH, yYallUECs
CHUCTEMHO MPUMEHSIOT Ha MPAKTUKE, CO3/1aBasi IPOECKTHYIO padoTy. 1O
MO3BOJISIET UCTIONBH30BATh 3HAHUS M YMEHUS B €JMHCTBE, [IEJTIOCTHOCTH,
peannsys COOCTBEHHBIH 3aMBICEN, YTO CIIOCOOCTBYET CAMOBBIPAKEHHUIO
pebeHKa, pa3BUTHIO €r0 TBOPUYECKOTO MOTEHITHATIA.

KomriiekcHOCTH 1 TIOCIIeIoBaTeIbHOCTH. Peanu3anus 3Toro npuHIMa
npeanoaraet MIOCTENIEHHOE BBEJICHHC yYanmxcs B
UCCIIEI0BATEIBCKYIO JIEATEIbHOCTD;

Harnmsgroctu. Vcmonp30BaHWe HArJBSITHOCTH TIOBBINIACT BHUMAaHUE
yYaluxcs, yriayOiaseT WX UWHTEpeC K H3ydaeMoOMy MaTepuany,
CIIOCOOCTBYET Pa3BUTHIO BHUMAaHUsS, BOOOPaKEHWS,
HAO0JII0IATENIbHOCTH, MBILIUICHHUS.

OcHoBHbIe (GOPMBI U METO/IbI
B Xxome peamuzamuu mporpamMmbl  UCIONB3YIOTCS  CleAayroniie (popMbl
00y4eHuUs:

IIo OXBaTy IIGTGfII I'PYIIIOBBIC, KOJIJICKTUBHBIC.

[To xapaktepy yueOHOM JesATeTbHOCTH:

g

g

Ocecenpl  (BOIPOCHO-OTBETHBIM METOJ] aKTUBHOTO B3aWMOJICHCTBUS
nejarora M y4amuxcs Ha 3aHATHSAX, UCIOJIb3YeTCS B TCOPETHUUCCKOM
YaCTH 3aHATHUA);

3alllKTa NpoeKTa (MCMOJIb3YyeTCs Ha TBOPUYECKUX OTUeTaX, (DeCTUBAIIAX,
KOHKYypCax, Kak UTOT MPOJIeTaHHON paboThI);

KOHKYpchl U (dectuBaiii (hopmMa HMTOrOBOrO, HHOT/IA TEKYIIETO)
KOHTPOJISI TPOBOJUTCA C I1IEJIbIO OINPEIEICHUS YPOBHS YCBOCHUS
co/liep>KaHusi ~ 00pa3oBaHMs,  CTENEHU  MOATOTOBIEHHOCTH K
CaMOCTOSITeJIbHOM paboTe, BBHISABJICHUS HaumOoJiee CIOCOOHBIX U
TaJaHTJUBBIX JCTEH);

MPAKTUYECKHUE 3aHATUA (MPOBOJATCS IMOCIE U3YUYECHUS! TEOPETUUECKUX
OCHOB C 1170 OTPAOOTKU MPAKTUYECKUX YMEHUH);

HaOmoeHue (MMPUMEHSIETCST TPU HU3YYEHUH KaKoro-aubo OOBEKTa,
PEIMETOB, SIBJICHUN);

Ha 3anstusx cosmaercs arMocdepa J00pOKeIaTeIIbHOCTH, TOBEPHS, YTO BO

MHOTOM IIOMOTrac€T Pa3sBUTHUIO TBOPUCCTBA W HMHUIIMATHBLI pe6eHKa. Brimonnenue

TBOPUECKHUX 3aJIaHUI MOMOraeT pedeHKy B MPUOOPETEHUH YCTOWMYMBBIX HABBIKOB

paboThl C pa3NIWYHBIMU MaTepuajaMH W HWHCTPyMEHTaMH. YdacTue JAeTeld B

BBICTaBKaX, (PECTUBAIISAX, KOHKYpPCAX pa3HbIX YPOBHEH SIBISIETCSI OCHOBHOM (popMoOii



KOHTPOJII YCBOCHUS IMPOI'paMMBbI O6y‘I€HI/I$I N JUAarHoCTUuKM CTCIICHHM OCBOCHUA

MPAKTUYECKUX HaBBIKOB PEOCHKA.

MeToabl 00y4yeHuUs
B mporecce peanuzaiuu mporpamMmbl HUCIOJIB3YIOTCS Pa3IMYHbIC METObI

o0yueHus.

1. MGTOI[LI opraHu3anii W OCYIOCCTBJICHHUA y‘IC6HO-HO3HaBaT€HLHOﬁ
ACATCIIBHOCTH:

g

CJIOBECHBIE (pacckas; JEKLHMs; CEMUHAp; Oecena; peueBas HHCTPYKIIHS;
YCTHOE H3JI0KEHHE; OOBSICHEHHE HOBOIO MaTepuana U CIoco0oB
BBITIOJTHEHUSI 3a7jaHusl; OOBSICHEHHE MOCIIEeI0OBATEIbHOCTH NEUCTBUN U
coJiep;kaHust; o0CyKICHHE; NeJarornueckas oleHKa npoiecca

NEATEIbHOCTU U €€ pe3yJibTaTa);

HarjsigHele  (MOKa3 BHUJEOMATEpPUAIOB U WJUIIOCTpallUid, TMOKa3
nejaroroM npuéMoB UCIIOJIHEHHUsI, T0Ka3 o0 00pasily, IeMOHCTpaIus,
HAOJIIONICHHUST 3a TpeAMETaMUu M SBICHUSAMH OKPYXKAIOIIero MHpa,
paccMaTtpuBanue ¢otorpaduid, Cai10B);

MPaKTUYECKHU-ICHCTBEHHbIE (YIPAXHEHUs] HAa pPa3BUTHE MOTOPHUKHU
najgbleB pyK (MagpyuMKoBasg T'MMHACTHKA, (DU3KYJIbTMUHYTKHU;
BOCIIMTHIBAIOIINE W WIPOBBIE  CHUTyallMd;  pPY4YHOM  TpyA,
n300pa3uTeIbHas U XyJ0’)KECTBEHHAs 1€ATEIbHOCTh; TPEHUHTH);

POOIEMHO-TIOMCKOBBIE (cozmanune TPOOIEMHOM CUTYyallUH,
KOJUJIEKTUBHOE 00CY>KJI€HUE, BHIBOJIbI);

METO/bl CaMOCTOSATEIBHON paboThl U pabOThl MO PYKOBOJCTBOM
nejarora (Co3/iaHue TBOPUYECKUX MPOEKTOB);

uHdopmarmonnsle (Oecema, pacckas, COOOIIEHHE, OObsICHEHUE,
MHCTPYKTaX, KOHCYJIbTHPOBAHUE, UCIOJIB30BAHNUE CPEACTB MAacCCOBOIA
MH(QOPMALIUU TUTEPATYPhl U UCKYCCTBA, aHAIN3 PA3IMYHBIX HOCUTENIEH
uHpopManmui, B TOM 4uciae VIHTepHET-ceTH, JIeMOHCTpaIms,
IKCIEpTU3a, 0030p, OTYET, WILTIOCTpAIMs, KHHOIOKAa3, BCTpeYa C
BBIITYCKHUKAMH).

OOy TUTETHHO-0I[EHOYHbIE (megarormyeckoe TpeOoBaHue u
MOOIIPEHNUE  TMOPHUIIAHWE ¥ CO3/[aHhe  CUTyalluu  yCIiexa;
caMoCTOsITeNIbHAas paboTa).

2. Meroapl KOHTPOJST M CAMOKOHTpOJiS 3a dS(PPEeKTUBHOCTHIO Yy4ueOHO-

[MO3HABATEIbHOU NE€ATEILHOCTH:

d

YCTHBIA KOHTPOJISI M CaMOKOHTpoJb (Oecema, paccka3z y4eHHKA,
00BsCHEHHE, YCTHBIA OMPOC);



0 npakTudeckuii KOHTPOJIb U CAMOKOHTPOJIb (aHAJIM3 YMEHHUsSI paboTaTh C
pazMuHOM ammapartypoi); O HaOmogeHus (M3ydeHUE ydalmxcs B
npoliiecce 00y4eHus).

Bribop Meroma o0Oy4eHHS 3aBUCHT OT COACPKAHHS 3aHATHHA, YpPOBHS
MOJITOTOBJICHHOCTH M ONbITa ydamuxcs. WHpopManmmoHHO-pENeNTHBHBIA METOT
MPUMEHSCTCA Ha TCOPETUUYCCKUX 3aHATUSAX. PenpomyKTUBHBIA METOJ OOydYeHUs
WCIIONIB3YEeTCS Ha MPAKTHYCCKUX 3aHATHUAX IO OTpabOTKe MPUEMOB M HABBIKOB
onpeaenéHHoro Buaa padot. MccneaoBareabCKuii METO I PUMEHSIETCS B paboTe HaJl
TEMaTHYECKUMH TBOPUYECKUMHU TIPOSKTaAMHU.

Jns co3maHus KOMGOPTHOTO TICUXOJOTHYECKOTO KiIMMaTa Ha 3aHITHIX
MPUMEHSIOTCS CIEAYIOUINE MeAarorniyeckue NpuéMsbl: CO3JaHNe CUTYalluu yCIexa,
MoOpajbHas  TOJJEpXKKa, OJ0OpeHue, TOoXBaja, TMOOLIPEHHE, JIOBEpHUE,
no0poxkenaTebHO-TpeOOBaTEIbHAS MaHepa.

B xone peanuzaiiy mporpaMMbl HCTIOIB3YIOTCS CAEAYIOIINE THIIbI 3AHATHH:

0 xomMOMHHpPOBaHHOE (COBMEUICHHE TEOPETUYECKOW MU MPAKTUYECKOM
yacTeu 3aHATHs; IPOBEPKAa 3HAHUM paHEe M3YyUYEHHOI'O0 MaTepuala;
W3JI0)KEHWE HOBOIO MaTepualia, 3aKpPEIUICHUE HOBBIX 3HAHWM,
dbopMupoBaHHE YMEHHI TEepeHOCa W MPUMEHEHUS 3HAHUU B HOBOM
CUTYaIlNH, Ha IPAKTUKE; OTPAOOTKA HABBIKOB U YMEHHI, HEOOXOAMMBIX
[IPU U3TOTOBJIEHUU MTPOJLYKTOB TBOPUECKOIO TPYAQ);

O teopernueckoe (COOOLIEHME W YCBOEGHHE HOBBIX 3HAHMHA MpH
OOBSICHEHUHU HOBOM TEMBbI, U3JIOKEHUE HOBOI'O Marepualia, OCHOBHBIX
MIOHATHM, OTIpe/IeNICHUE TEPMUHOB, COBEPIIICHCTBOBAHUE U 3aKPEIIJICHUE
3HaHUN);

0 mmarHocTHYeckoe (IMMPOBOIUTCS Uil OMPEACIICHUS BO3MOXXHOCTEH |
CIIOCOOHOCTEW peOeHKa, YpOBHSA TMOJYYEHHBIX 3HAHWM, YMEHUH,
HaBBIKOB C  WCIOJB30BAHUEM  TECTHPOBAHWS, AaHKETHPOBAHHUS,
coOeceI0BaHus, BBIMOJHCHNS KOHKYPCHBIX U TBOPYCCKUX 3aJIaHUH );

0 koHTpoJibHOE (MPOBOAUTCA B LENSX KOHTPOJS M MPOBEPKU 3HAHUM,
YMEHHM UM HaBBIKOB Yy4Yallerocs 4Yepe3 CaMOCTOSATEIBHYIO U
KOHTPOJIbHYIO pab0Ty, HHIMBUYaJIbHOE COOeCceI0BaHUE, 3aUeT, aHaTIN3
ITOJIyYEHHBIX PE3YJIbTATOB.

0 mpakTryeckoe (SBIISIETCS OCHOBHBIM THIIOM 3aHSATHH, UCIIOJIb3YEMbIX B
nporpaMme, Kak MpaBUIIO, COIEPKUT TOBTOPEHHE, O0O00IIeHUE U
YCBOCHHE MOTYYCHHBIX 3HAHUH, POopMUpOBaHNE YMEHUI M HABBIKOB, HX
OCMBICTICHHE U 3aKpeIJICHWE Ha TMPAKTHKE TPU BBITOJIHCHUH
CaMOCTOSITENIbHBIX HCCIICIOBAHUN, WHCTPYKTX TPU BBINOTHECHUH
MPaKTUYECKUX PabOT, HCTIOIB30BAHKE BCEX BUIOB MPAKTHUK);

O BBoaHoe 3aHsATHE (IIPOBOAMTCS B Hayaje y4yeOHOTO Kypca C IENbIO
3HAKOMCTBa C 00pa30BaTeNIbHOM MPOrpaMMoil Ha Kypc, COCTaBJIECHUE



WHANBUAYATbHON TPACKTOPUU OOYUYEHHS; a TakXKe MPU BBEACHUU B
HOBYIO TEMY MPOrPaMMbl);

UTOTOBOE 3aHATHE (IIPOBOAMTCS IMOCJIE€ HU3YYCHUS IOJHOTO Kypca
o0yueHus).

Ilnanupyemble pe3yJibTAThI
[To utoram oOyueHus Mo mporpamme peOeHOK JEMOHCTPHUPYET CIEAYIOIINe
pE3yIbTaThI:

ad

3Ha€T  NPUHIMIBI OCHOBHBIX METOJOB  DIKOJOTO-
OMOJIOTUYECKUX UCCIIEIOBAHUN;

3HaeT 0a30Bble OCHOBBI CTPOCHUS U PA0O0THI IIUPPOBBIX J1A0OPATOPHIL;
npaBuiia TEXHUKH OE30MaCHOCTH MpU PabOTe C AJICKTPOHHBIMU U
METAJUIMYECKUMU AJIIEMEHTAMH, XUMHUUYECKUMH BEIIECTBAMM;

YMEET COYETaTh PAa3IMYHbIC UCCIEIOBATEIbCKUE METOIbI, I0OMBACTCS
pe3yibTaTa i yMEET €ro aHaJIu3upOBaTh.

MexaHnusm OLCHUBaHUA Oﬁpa3OBaTeJII)HLIX pe3yabTaToB ypOBeHB

TEOPETUYECKUX 3HAHUMU.

g

Huzkuii ypoenb. OOy4varonuiicss 3HaeT (parMeHTapHO W3Y4YCHHBIN
Marepuan. UM3noxkeHwe  marepuana  cOMBUMBOE, TpeOyroiee
KOPPEKTUPOBKU HABOSIIIIMMHU BOIIPOCAMHU.

Cpenuuii ypoBeHb. OOydaromuiicsi 3Ha€T U3YYEHHBIH MaTepuayi, HO
JUTSI TIOJTHOTO PACKPBITHS TEMBI TPEOYIOTCSI JOTIOTHUTEIBHBIE BOTIPOCHI.

Bricokuii ypoBeHb. OOyuarommiicsi 3HaeT W3YyUYCHHBIH Marepual.
MosKeT 1aTh JIOTMYECKH BBIICPKAHHBIM OTBET, JEMOHCTPUPYIOIIWN
MOJTHOE BJIAJICHUE MATEPUATIOM.

YPpOBEHD NPAKTUUECKUX HABBIKOB U YMEHUM.

g

g

Huzkuii ypoBenb. Tpebyercs mnomolns memarora mnpu padoTe ¢
uudpoBoii 1adbopaTopueit

Cpenuuii ypoBeHb. TpeOyeTcsi mepuouueckoe HAalIOMUHAHUE O TOM,
KaK T0JIb30BaThCs JlabopaTopueid W Kakue ApyTrhe aHAIUTHYECKUE
CUCTEMBbI PUMEHSTH ISl PEIICHUS TPAKTUUECKON 3a/1auH.

Bricokuii ypoBeHb. CaMOCTOSTEIBHBIM BBHIOOP METOOB JIJISl PEIICHUS
NPaKTUYECKON 3aJlayd, caMoCTOATeNbHas paboTra ¢ HUPPOBBIMU
Ja00OpaToOpusMM U CaMOCTOSITCJIbHBIM,  KpPEaTUBHBIM  aHaJU3
PE3yJIbTATOB UCCIIEN0BAHUS.

®opMbI NOABEACHUS UTOTOB PeaIn3alMu NPOrPaMMbl

OTcnexxuBanue PE3YyJIbTATOB O6pa?>OBaT€J'H>HOFO nmponecca OCymeCTBIIACTCA
I10 pE€3yJjibTaTaM BBIIIOJIHCHHS ITPOCKTA.



[Ipu moBeieHUH UTOTOB OCBOEHUS TIPOTPAMMBI UCTIONB3YIOTCS:
O ompoc;

HaOJIIOACHUE;

aHaJIn3, caMOaHaIn3,

co0OecenoBaHuUeE;

BBHITIOJTHEHHE TBOPYECKHX 3aJaHUM;

IMPC3CHTAllNU,

O O 0o o 4

y4yacTHe JEeTe B BBICTABKaX, KOHKypcax U (PECTUBAJISAX PA3THMYHOIO
YPOBHSL. COTJIACHO Y4eOHOMY TUTaHY M Y4€OHO-TEeMaTHYECKOMY TIaHy.



VUEBHBIM TIJIAH

IIporpamma o0y4enusi (16 yacos)

I{aHHaSI [nporpamMma IIpcarojara€t MnmOCTCIICHHOC 3HAKOMCTBO Y4YalIUuXCs C

3JIEMEHTHOU 0a301 4eThIPEX MUGPPOBBIX OMOJIOTHUUECKUX JIA0OpaTOPUA.

VUEBHbBIN ITJIAH

Paznen

Tema

KoJj-Bo yacoB

Teopus

MPaKTHKA

BCETro

dopma
MO/IBEACHUS
HUTOTOB

Mopynb Ne 1.
MonuTopuHr
OKpYKaroleun
Cpebl.

1. BBenenue B MOAYJIb:
aKTyaJbHOCTh, METO/IbI,
MaTepuaibl U MHCTPYMEHTHI,
WCIIOJIb3yEMBbIE JIJIst
MOHHMTOPHHIA OKPYKAKOIIECH
CpeIbl.

1

0

Ompoc

2. IlpyuHUMOBI yCTPOKCTBA U
paboTsl 1UdpoBOit
J1a00paTOPHUH 10 OHMOJIOTHH.

Omnpoc

3. JIaGoparopHas padota Nel
«MccnenoBanue arMochepHbIX
XapaKTePUCTHK KaOMHeTa
OrosIOTUNY.

JlaboparopHas pabota Ne2
«HccnenoBanne BOTHBIX
XapaKTEPUCTHK aKBapUyMay

CobecenoB
aHue

Monynb Ne 2.
MonuTopuHr
I1apaMeTpoB
YeJI0BeKa.

1. BBenenue B MOIyJIb:
aKTyaJIbHOCTb, METO/IbI,
MaTepHalibl 1 HHCTPYMEHTHI,
HCIIOJIb3YEMBIE JUISl
MOHHUTOPHHTA ITapaMeTPOB
4eJI0BEKa

Omnpoc

2. [IpuHIuns! ycrpoiicTBa U
paboTe! HU(POBBIX

nabopaTopuii Mo GU3NOJIOTUH U

HEUPOTEXHOJIOTHH.

[TpocmoTp

3. JlJabopaTtopHas padota Ne3
«HccnenoBanne cCOCTOSIHUS
YeJoBeKa NpHU HATMYUU
M3MEHsIoNIecs (hru3nuecKoit
Harpy3Km»

CoOecenoBanue

1. Beenenue B MOIYJIb:
3HAYEHNE MUKPOCKOIMMYECKUX
HCCIICTOBAHUM, BUIBI
MHKPOCKOIIOB.

Onpoc

2. Oco0eHHOCTH CTPOEHUS U
MPUHLIMI paboTh HUPPOBOTO

MHUKPOCKOTIA.

[TpocmoTp




3. JlabopatopHas pabota Ne4. 0 1 1 | CobecenoBanue
«Texnonorusa MMPUT'OTOBJICHUSA
MHUKPOITPEIIapaToBy.

4. JJTaboparopnas padota NeS5. 0 1 1 | CobecenoBanue
«Ocobennoctu
MUKPOCKOTTHYECKHIX




Monyns Ne 3.
Mukpockonuuec
KHe
UCCIIEIOBaHUS.

WCCIIEIOBAHUI PACTUTEIbHBIX
TKaHEH.

5. JlJabopaTtopHas padota Neb6.
«OcobeHHocTu
MUKPOCKOTTMYECKUX
WCCIICTOBAHHM JKUBOTHBIXY.

Colecen oBaHue

6. JJaboparopHast pabota Ne7
«OcobeHHOCTH
MUKPOCKOTTMYECKUX
HCCIICIOBAHUI TKaHEH
YCIIOBEKAY).

CobOecenoBanue




Monynb Ne 4. 1. BBeneHue B MOy Jib: 1 0 1 [IIpocmotp
[TpoexT. OCHOBHBIC IPUHIIUIIBI CO3/IaHUS
MPOEKTAa, BEIOOP TEMATHKH
MPOCKTA.
2.IIpakTuyeckas pabora 0 1 1 |BemosiHeHHE
«IToaroToBKa MPOEKTa. TBOPUYECKUX
3a/laHui
3. 3ammTa mpoeKTa. 1 0 1 [Bauer,
[pe3eHTalUU
Bcero 5 11 16
COJEPXXAHUE ITPOI'PAMMBbI

MoayJab Ne 1. MoHUTOpPUHT OKpY>Karoiien cpesnl (4 yaca).
Tema 1. Beenenue B MOYJIb.

PackppiBaeTcsl ~ aKTyaJlbHOCTh ~ MOHMTOPHUHIA  OKpY>Kalollled  Cpexbl,
AKOJIOTUYECKUX XAPAaKTEPUCTUK aTMOC(epbl TOPOJOB M BOJHBIX PECYpPCOB.
PaccmarpuBaroTcs  KJIaCCUYECKHME  METOJbI  IKOJOTUYECKUX  MCCIEAOBAHUM,
MaTepualibl U WHCTPYMEHTBI, MCHOJIb3yeMbIE I MOHUTOPHUHIA OKpY>Karolen
Cpepbl.

dopMmbl 3aHATHIN: JIEKIU, Oecena.

Tema 2,3. [Ipunmunel ycTpoiictBa u paboThl 1MdpoBoil JabopaTopuu Mo
OMOJIOTHH.

PackpbIBatOTCSl TpPEeMMYINECTBA HCCIAEAOBAHUN C TMOMOIIBIO IU(POBOI
nabopaTopuu U € KOMIUIEKTHOCTb:

Jlatunk BaxxHoCTH ¢ quana3oHoM usmepenus 0...100%

JlaT4rK OCBEIIEHHOCTH C IUANa30HOM u3MepeHus He yxke yeM oT 0 1o 180000
JK

Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 go 14 pH
JlaTuuk TemmnepaTypsbl ¢ AMANIa30HOM U3MEPEHHUS HE yke ueM oT -20 110

+140C

JIaTYuK 3JIEKTPONPOBOJAMMOCTH C JUANa30HAMU U3MEPEHUS HE yKe 4eM oT 0
1o 200

JlaTuuk TeMrepaTypbl OKpYKaroIle cpeibl ¢ AMana3oHOM U3MEPEHUS HE YiKe
yeMm oT -20 mo +40

PaccmarpuBaercs npunnum €€ paboThI

®dopmbl 3aHATHI: Oecena, HAOJIIOACHUE.




Tema 3. JlaGoparopras pabora Nel «VccnemoBanue armocdepHbIX
XapaKTEPUCTHK KaOWHETa OMOJIOTUNY.

JlabopatopHass pabGora Ne2 «MccrmemoBaHue BOJTHBIX XapaKTEPUCTHUK
aKBapUyMa»

dopMEbI 3aHATHIA: TabopaTopHas padoTa.

Moayab Ne 2. MoHuTOpUHT TapaMeTpOB YesioBeka (3 yaca)

Tema 1. BBeneHnue B MOJyJIb: PACKPBIBAETCSl AKTYalbHOCTh
MOHUTOPHUHTA rapaMeTpoB YeJI0BEKa, TPAIUIIUOHHBIE U
HETPaJUIIUOHHBIE METO/IbI, HCIIOJIb3yEMBIE /1JII MOHUTOPUHTA NTapaMETPOB
YEJI0BEKA, KIIACCUYECKUE U COBPEMEHHBIE TEXHOJIIOTUU, B TOM YUCJIE
HAHOTEXHOJIOTUHU.

dopMmbI 3aHATUN: JIEKIUS, Oecenia, JEMOHCTpaIIUsL.

Tema 2. Ilpunnumnsl yctpoiictBa u paboThl HUPPOBLIX JabopaTopuil Mo
(pU3HOJOTUN U HEUPOTEXHOJIOTUH.
PackpriBaroTcsi 0cOOEHHOCTH CTpOEHUSI U pabOThl IUPPOBOIL Jaboparopuu u eé
KOMILJIEKTHOCTb.
[udposas nadopaTopus Mo GPU3UOIOTUU:

JaTtuuk aprepuanbHoro aasnenus (0...250 MM pT. CT.)
JaTuuk myJibca ¢ Iuana3oHoM uzmepeHus He yxe yem ot 30 go 200 yn/mMuH
JlaTuuk TemnepaTypsl Tena ¢ AMAaNa30HOM U3MEPEHHUSI HE YKE 4eM OT +25 1o

+40C

JlaTduK 4acTOTHI IBIXaHUS C TUANA30HOM H3MepeHus He yxe yeM oT 0 go 100
IIUKJIOB/MUH

JaTuuk ycKopeHus ¢ mokaszatensiMu +2 g; +4 g; £8 g OTnenbHble yCTPOUCTBA:

Hatunk OKI' ¢ nuama3zoHoM u3mepeHus He yxke yeM oT -300 mo +300 mB)
Hatuuk pH ¢ nnanazonom usmepenus He yxe yem ot 0 no 14 pH

JlaTuuk cusioMep ¢ quana3oHoM u3MepeHus He yxe ueM ot -40 1o 40 H Jlatuuk
OCBEIICHHOCTH C JAramna3zoHoM u3Mepenus He yxe uem oT 0 go 180000 nk [{udposas
n1abopatopus Mo HEUPOTEXHOIOTHH:

CeHcOp perucTpalii CHUTHajlla dJIEKTPUYECKOW AaKTUBHOCTH  MBIIIII]
(anekTpomuorpammsl, IMI');

Cencop peructpauuu curdana gotormaetuzmorpammsl (OIIY) onTuyeckum
MyTeM, 32 CUET U3MEHEHUSI OTPAKEHHOTO0 OT KPOBEHOCHBIX COCYIOB CBETa, 00bEM
KOTOPBIX U3MEHSETC M0 BO3AECHCTBUEM ITyJIbCOBOW BOJIHBI.

CeHcop perucTpanuu curHaga  anekTpokapauorpammel (OKI')
HE MHBA3MBHBIM CITOCOOOM;



CeHcop perucrtpaiuu curHania KoxHo-ranbBannueckoit peakuuu (KI'P),

CeHcoOp perucTpalMy CUrHajiza 3JeKTpudYecKod akTuBHOCTH Mo3zra (D3I ¢
MIOMOIIBIO CYXHUX HEMHBA3UBHBIX JIEKTPOJIOB;

CeHcop peructpanmu curHaiza kosiebanus rpyaHoil kietku (CeHcop
JIBIXaHUs); OTPEICTICHUS YaCTOThI JIbIXaHMUS.

DOpMBI 3aHATHI: JEKIMS, T€MOHCTPALIUSL.

Tewma 3. JlabopaTopnas padota Ne3 «VcciemoBanue COCTOSTHUS Y€I0BEKa MPU
HAIMYUU U3MEHSIOMIEICS PU3NIECKON HArPy3KID»

C mnomompio mudpoBoK JabopaTopud MO (PUUOIOTHH HUCCICAYETCS
COCTOSIHUE YEJIOBEKaA JI0, BO BpeMsl M 1OcCIie PU3NIECKOI HArpy3KH.

BrimonnasroTcs MHWHH-3adaHUA.

dopMbI 3aHATHIA: TabopaTopHas padoTa.

Mopayab Ne 3. Mukpockonuyeckue uccieaoBanus (6 4acoB)

Tema 1. Beenenue B MOTyJIb:

PACKpBIBACTCA 3HAYCHUE MUKPOCKOIIMYECKUX UCCIIEOBAHUM, UCTOPHUS U
BUJIbI MUKPOCKOIIOB, CDABHEHHE UX Pa3pelIaIONINX BO3ZMOKHOCTEN.
@DopMbI 3aHATHM: JIEKLIHs, Oecea, 1eMOHCTpalusl.

Tema 2.  OcoOEHHOCTHM CTPOCHHMS W MPUHIUN PadOThl HUPPOBOTO
MUKPOCKOTIA.

N3yuenue yctpoiicTBa U pabOThI CBETOBOTO IU(PPOBOTO MUKPOCKOTIA

DopMBbI 3aHATUI: JICKIUSA, IEMOHCTPALINH.

Tema 3. JlaGopatopnas pabota Ned. «TexHonoruss NPUTOTOBIICHUS
MUKPOTIPETIapaTOB).

TpaI[I/II_[I/IOHHBIC MCTOJbI IIPUTIOTOBJICHUA MUKPOIIPCIIAPATOB.

N3yueHne pa3iavyuHbIX CIOCOOOB MPUTOTOBJICHHUS MHUKPOIPENapaToB C
¢ukcaropamu u 06€3 HUX, C UCIIOJIB30BAHUEM PA3ITUYHOIO BUJIA CHIPbS.

BrinmoasstoTcs MUHU-3adaHU.

dopMbI 3aHATHIA: TabopaTOpHas paboTa

Tema 4. JlaboparoprHas padora Ne5. «OcoOEHHOCTH MHUKPOCKOIMHMYECKHUX
HCCJIEJOBAHUM PACTUTEIIBHBIX TKAHEN.

N3ydenne ¢ moMoOmIpl0 1UPPOBOrO MHUKPOCKOINA Pa3IMYHBIX THUIIOB
PaCTUTENIbHBIX TKaHEHW: 00pa3oBaTeIbHOM, IIOKPOBHOM, OCHOBHOM, MEXaHUYECKOM,
npoBosmei. OrudpoBka pacCCMOTPEHHBIX MUKPOIIPETIApaTOB.



dopMeI 3aHATHIA: TabopaTOopHas padoTa.

Tema 5. JlaGopatopHas padota Ne6. «OCOOEHHOCTH MHUKPOCKOIMYECKHUX
HCCIIeI0BAHN KUBOTHBIX».

M3ydyeHre ¢ TIOMOIIbIO ITM(PPOBOrO MHUKPOCKOIIA TOTOBBIX IPENapaToB
pa3IMYHBIX  KOHEYHOCTEH  YICHHCTOHOTMX.  3apHCcOBKa H  OmH(pOBKa
PacCMOTPEHHBIX MUKPOIIPEIIapaToB.

®dopMbI 3aHATHS: JTabopaTopHast paboTa.

Tema 6. Jlabopatopnas pa6ora Ne7 «OcoOEHHOCTH MHKPOCKOIMUYECKHUX
UCCJIEIOBAHUN TKaHEHN YEI0BEKay.

N3ydenue ¢ momMolupo Hu(poBOro MUKPOCKONA TOTOBBIX MUKPOIIPENapaToB
pa3MYHBIX TUIIOB TKaHEH 4YeJOBEKAa: pPa3UYHBIX BHUJIOB  IOKPOBHOM,
COCIMHUTEIIBHOM, MBIIIEYHON TKaHM. Pacno3HaBaHHME MBIIIEYHOM TKaHH.
3apucoBKa 1 oM(pPOBKA pACCMOTPEHHBIX MUKPOIIPENAPATOB.

dopMbI 3aHATHS: JTabopaTopHast paboTa.

Moayab Ne 4. TIpoekr (3 yaca)

Tema 1. BBeneHwe B MOAYJb: PAacKpPbIBAIOTCS OCHOBHBIC TPUHIIUIIBI
CO3/IaHUSI TIPOEKTA, BEIOOP TEMATUKU

IPOEKTA.

Ortanbl  mpoekTa.  [lpuHIunel  opopMieHUST  MPOEKTHOMN paboTHI
[ToTeHManbHBIC MEPOTIPUATHS JJISI YIACTHUS C TIPOEKTOM (KOH(EPEHITHS, KOHKYPC,
OJINMITHUAJA U T.I1.).

Br16op TeMaTuku nmpoekra.

DOopMBI 3aHATUH: JICKIUSA, IEMOHCTPALIHSL.

Tema 2,3. Ilpaktuueckas padora «Ilonroroka npoekra». 3ammura NpoeKTa.

@DOpMBI 3aHATHUI: IIPOEKTHAS €A TEIBHOCTD, 3a4ET.

OpraHu3anMoHHO-NEeJATOrNYeCKHe YCJIOBUS Peau3aluu NporpamMmmbl

[lemaror  JOMOMHUTENBHOTO  OOpa30BaHUsS, pEATM3YIONIMN  JTaHHYIO
porpaMMy, J0JKEH UMETh BhICIIee MPpodheccnoHanbHOEe 00pa30BaHKUE WK CPEIHEE
npodeccuoHanbHOe 00pa3oBaHKe B 00JaCTH, COOTBETCTBYIOIIEH MPODUITIO KPYKKa,
0e3 mpeabsIBICHUS TPEOOBAHUN K CTaXy padOThI, INOO BhICIIEE MTPOGHECCHOHAIBHOE
oOpa3oBaHUE WU cpeaHee MpodecCHOHAIbHOE 00pa3oBaHUE U JOMOJHUTEIIBHOE
npodeccuoHalibHOE 00pa30BaHKE MO HAMPABICHUIO

«O0pa3oBaHre W Tenaroruka» 0e3 MpeabsBICHHS TPEeOOBAHUNH K CTaxy
paboTHI.



MartepuanbHO-TeXHHUYECKOe o0ecnieyeHue

O6opynoBanne -mu(ppoBbIC JTa0OpAaTOPUX IO OMOJOTHH, (PU3UOIOTHH,
HEHPOTEXHOJIOTUA M MUKPOCKOTIMPOBAHUIO, KOMIIBIOTEP C TPEAYCTaHOBICHHBIM
[1O: oneparoHHas cucrema.

Opranuzanus pabodero MpOCTpaHCTBA peOEHKa OCYIIECTBIAETCA C
HCIIOJB30BAaHUEM 3JI0pOBbecOeperammx TexHoyuoruid. B xoxe 3aHatus B
00s13aTeTFHOM TOPSIIKE MPOBOIUTCS (U3KYJIbTHAY3bl, HApPABICHHbIC HA CHSITHE
00IIIeTo M JIOKAJTHHOTO MBIIICYHOTO HANpsDKeHUS. B comeprkanue Gu3KyIbTypHBIX
MUHYTOK BKJIOUAIOTCS YNPAXHCHUS HA CHITHE 3PUTEIBHOTO M CIYXOBOTO
HaNPsOKEHUS, HANpsDKEHUS MBI TYJOBHUINA W MEJIKWAX MBI KUCTEH, Ha
BOCCTaHOBJIEHHE YMCTBEHHOU pabOTOCIOCOOHOCTH.

MoTuBanMoOHHbIE YCJIOBHS

Ha y4eOHbIX 3aHSATHAX U MACCOBBIX MEPOINPHUATUSIX 0COO0E MECTO YACISIETCS
GOpMHpPOBAHMIO  MOTHBAIMM  YYAIIUXCA K  3aHATHIO  JIOMOJIHUTEIHHBIM
obOpazoBanuem. JlJis 3Toro:

O ynoBieTBOpSIIOTCS  pa3sHOOOpa3Hbie MOTPEOHOCTH  ydallluxcs: B
CO371aHUU KOM(OPTHOTO TICUXOJOTHYECKOTO KIMMaTa, B OTIbIXE,
OOIIIEHNU U 3alUTe, TPUHAICKHOCTU K JETCKOMY OOBEIUHEHUIO, B
CaMOBBIPQKEHUHU, TBOPYECKON caMopeanu3aluu, B TMPU3HAHUU U
ycrexe;

0 nmeru BKITIOYAIOTCS B MPAKTUYECKHUI BU IEATEIHHOCTH MIPH TPYIIIOBOM
paboTe, C y4eTOM BO3PACTHBIX OCOOEHHOCTEW U YPOBHEM COXPAHHOCTH
3J10pOBbS;

0 Ha3aHATHSX perraroTcs 3a4a4M MPOoOJIEMHOTO XapaKTepa MoCcpeICTBOM
BKJIIOUCHUS B IPOCKTHYIO JIESITEIbHOCTD;

O mpoBomsitcs mnpodeccuoHadbHble TPOOBI U JAPYTU€ MEpPOIPUSATHS,
CIOCOOCTBYIOIIHE npo¢eCCUOHATTLHOMY CaMOOTIPEICIICHUIO
yYalmxcs.

MeTtoanueckue MaTepUuabl

Metoauyeckoe oOecreueHue MPOrpaMMbl BKJIIOYAET MPUEMBI U METOBI
opraHu3aliid  o0pa3oBaTEBLHOTO  MpoIlecca, JIUJAKTHYECKUE  MaTepHualbl,
TEXHUYECKOE OCHAIIICHUE 3aHSTHH.

Jlnst obGecriedeHus] HATJIAIHOCTH M JIOCTYIMHOCTH HM3y4aeMOro Marepuaia
ME€IAror UCIOJIb3YET PA3JIMYHbIE METOIUUYECKUE U JUJAKTUUECKAE MATEPUAIIBI.

Harnsgusie mocoous:

0 cxemarnyeckue (TEXHOJIOTHUYECKHE U MHCTPYKIIMOHHBIE KAPThI, CXEMBI,
1abJI0HBI);



O

€CTECTBEHHBIE U HaTypaJibHbIE (TOTOBbIE MUKPOMPENAPATHI, CHIPHE IS
PUTOTOBJICHHS] MUKPOIIPENIapaToB);

00bEeMHBIEC (MaKEThl, MOJEIIN);

WUTIOCTPALIUH, CIaiabl, GoTorpa@uu U pucCyHKU;

3BYKOBBIEC (2yAMO3aIIHUCH ).

Nudopmanuonnoe odecnedyenue nporpammbl UHTEpHET-pecypcehI:

HGKHI/IH 10 MUKPOCKOIITMPOBAHUIO IJISI CTYACHTOB!

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

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

Cnucok aureparypsl

g

HopmaTuBHEIC IPaBOBbIC aKThI

®denepanbHbIi 3aK0H «O0 oOpazoBanuu B Poccuiickoit deaepannm» ot
29.12.2012 Ne 273-D3.

Vka3 IIpesunenra Poccniickon ®enepannn «O Mepax no pean3annu
roCy/apCTBEHHON MOJIUTHKH B 00JAacTH 0Opa30BaHUS M HAyKW» OT

07.05.2012 Ne 599.

Vka3 Ilpesunenta Poccuiickoii @enepanun «O MepONpUSATHSX IO
pean3anuu rocy1apCTBEHHOM COlMaibHONW NOJIUTHKNY OT 07.05.2012

Ne 597. O Pacnopspxenue [IpaBurensctBa PO ot 30 nexabpst 2012 r.

Ne2620-p. O TIIpoekT MeXBEIOMCTBEHHON MPOrpamMMbl Pa3BUTHUS

JOTIOJIHUTEJILHOTO 00pa3oBaHust Aetedt B Poccuiickoit deaeparuu 10
2020 rona.

[Tpuka3z Munuctepctsa npocsemienus PO ot 09.11.2018 r. Ne 196 «O6
yTBepkaeHnn  llopsaka — opraHu3aliid W OCYIIECTBIICHHUS
o0OpazoBarenbHON JeSATETLHOCTH 1o JIOTIOTHUTEIHHBIM
00111600pa30BaTEIbHBIM MPOrPaMMaM).

[TocTanoBnenue I'1aBHOTO rocyAapCTBEHHOTO CaHUTapHOTO Bpaya PO
ot 04.07.2014 N 41 «OG0 yrBepxaenuu CaunlluH 2.4.4.3172-14

«CaHuTapHO- ANUAEMUOJIOTHYECKUE TPeOOBaHUS K YCTPOUCTBY,
COJICP)KaHUIO W OpraHu3aluu pekuma padoThl 00pa3oBaTEIbLHBIX
OpraHHU3allui JTOTOJHUTEIHFHOTO 00pa30BaHUs ICTEH.

JIns megarora JOOOJHUTEILHOTO O6D330B3HI/I$I:
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CailThl ¢ UICTOPUUYECKUMU MUKPOCKOIIAMH U MUKPOIIpENnapaTaMu:

www.Vvictorianmicroscopeslides.com/slides.htm,
steampunker.ru/blog/interior design/5342.html,

bibliodyssey.blogspot.com/2008/08/early-microscopes.html,
o marinni.livejournal.com/749561.html.

JIng yuanmmxcs ¥ pOJIUTENEH:

HpOCTBIe OIIBITHI B JOMAIIHUX SKCIICPUMCHTAX!

edu.altami.ru/research-index/
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