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Hloacnumenvhnas 3anucka

CoBpeMeHHBIH yueOHBII MpoIecc HApaBiIeH HE CTOJIBKO Ha JOCTIDKEHHE PE3yabTaToOB B 0071acTH
IIPEeIMETHBIX 3HaHUM, CKOJIBKO Ha JINYHOCTHBIN pocT pedeHka. O0yueHue 1o HOBBIM 00pa30BaTeIbHbIM
CTaHJapTaM IpeIyCMaTpUBAaeT OPTraHU3aIMI0 BHEYPOYHOH MAEATENBHOCTH, KOTOpasi CIOCOOCTBYET
PacKpbITUIO BHYTPEHHETO IMOTEHIMANa KaKJOTO YUYEHUKa, pa3BUTHE U MOJJIEP)KAHHUE €ro TajaHTa.
OmHuM U3 KIIOYEBBIX TpeOOBaHMA K OHMOJIOTHYECKOMY OOpa30BAaHUIO B COBPEMEHHBIX YCIOBHSIX U
BaKHEHIIMM KoMmoHeHTOB peanuszanuun OI'OC sBisercs oBiajeHHE Y4YAlIUMHCS HPAKTHUECKUMU
YMEHUSIMU U HaBbIKaMH, IMPOEKTHO — MCCIEA0BaTENbCKON nesTenbHOCThIO. [Iporpamma «lOHbIN
Onosior» HampapjieHa Ha (OPMHPOBAHUE Yy YYAIUXCS HMHTEpeca K HM3y4EHHIO OMOJIOTHMH, Pa3BUTHE
MPaKTUYECKUX YMEHHMM, MPUMEHEHUE IOJYYEHHBIX 3HAHUN Ha IpaKTUKE, MOJArOTOBKA ydalluxcs K
Y4acTUIO B OJIMMIIMAJHOM JBHKEHUHU. Ha JOMOJIHUTENbHBIX 3aHATHSAX MO OMOJIOTHUHU 3aKiIaJ(bIBAIOTCS
OCHOBBI MHOTHX IMPaKTUYECKMX YMEHHM HIKOJIBHUKOB, KOTOPHIMU OHU OyIyT HOJB30BAaThCS BO BCEX
MOCJIEAYIOIUX Kypcax u3ydeHus: onoaoruu. KoindecTBo npakTHYeCKMX YMEHUN U HAaBBIKOB, KOTOPbIE
yuaniiecs: JODKHBl YCBOUTh Ha ypokax «buonorum» J0CTaTOYHO HEBEJHKO, MO3TOMY BHEYpOUHas
NesITeNbHOCTh OyJeT TOTIOJHUTENIBHON BO3MOKHOCTBIO JJIsl 3aKPEIUICHUS] U OTPAOOTKU MPAKTUYECKUX
ymeHuil ydamuxcs. IlporpamMma cnocoOCTByeT 03HAKOMJICHMIO C OpraHu3aluedl KOJUIEKTUBHOTO WU
WHIUBUAYAIBHOTO HCCIIENOBaHMs, OOY4YEHUIO B JEMCTBHM, MO3BOJIIET YEpPEAOBATh KOJUIEKTUBHYIO U
WHIUBUAYAIBHYIO I€ATENbHOCTh. TeopeTndeckuii MaTepuai BKIIOYAeT B ce0sl BOMPOCHI, KacatolIHecs
OCHOB IIPOEKTHO-UCCIIEI0BATENBCKON JEATENBHOCTH, 3HAKOMCTBA CO CTPYKTYpPOU pabOTBHI.

Taxke, nmaHHbIi Kypc Oyaer cmocoOCTBOBaTh Pa3BUTHIO YYEOHOW MOTHBAIMU IO BBIOOPY
npodeccun, CBA3aHHON CO 3HaHUSIMH B oOnacTu Ononorun. [Tpu peanusanum coep aHus MPOrpaMMbl
YUUTHIBAIOTCSI BO3PACTHBIC M WHAWBUAYaJIbHBIC BO3MOXKHOCTH ITOAPOCTKOB, CO3MAIOTCS YCIOBHSI IS
YCIICITHOCTH KaKIO0TO 00YJatonIerocst

Lenv u 3a0auu npozpammeol

]_IeJ'IBI CO31aHUC YCJ'IOBI/Iﬁ JJId YCIICHIHOI'O OCBOCHUA YHalllUMHCA HpaKTquCKOfI COCT&BJ’IHI—OH_IGI‘/'I
IIKOJBHOW OHOJIOTHH U OCHOB HCCHCHOB&TCHBCKOﬁ JACATCIBbHOCTH.

3amaun:

1. (DOpMI/IpOBaHI/IC CUCTCMbI HAYYHBIX 3HAaHHH O CHUCTEME >KHBOM MMpUpOAbI U HAYAJIbHBIX
Hpe,[[CTaBJ'IeHI/Iﬁ 0 OMOJIOTHYECKUX O6’beKTaX, Impoueccax, ABJICHUAX, 3aKOHOMCPHOCTAX.

2. HpI/IO6peTCHI/Ie OIIbITAa MCIIOJIB30BAHUA MCTOJ0B OHOJIOTHYECKOH HAyKW IS ITIPOBEACHUA
HECIO0KHBIX OMOJIOTHYECKUX OKCIICPUMCHTOB.

3. PaszButne YMeHI/Iﬁ H HAaBBIKOB IIPOCKTHO — HCCHeﬂOBaTCHBCKOﬁ JACATCIIBHOCTH.

4, IToaroroBka ydamuxcd K y4aCTUrO B OJIMMIINA/THOM JIBH)KCHHUU.

5. q)OpMI/IpOBaHI/IC OCHOB AKOJIOTHYECKOI I'paMOTHOCTH.

HpI/I OpraHusalnn O6paSOBaTeJ'ILHOFO mnmpounoecca HGO6XO)II/IMO 06paTI/ITB BHMMAHHUC Ha
CJICAYIOIIUC aCIlICKThI:

1. Co3panue nopTdoInO YyUEHUKA, MO3BOJIAIONIEE OILIEHWBATH €ro JWYHOCTHBIA POCT;
WCIOJIb30BaHNE JIMYHOCTHO-OPHEHTUPOBAHHBIX TEXHOJOTHH (TEXHOJIOTHUS pPa3BUTHUS
KPUTHUYECKOTO MBIIUICHHSI, TEXHOJIOTHSI TPOOIIEMHOTO 00Y4EHHUS, TEXHOJIOTHS 00ydeHUs B
COTPYIHUUYECTBE, METO]I IPOEKTOB).



2. OpraHuzainysi MPOEKTHOW  JESATEIbHOCTH IIKOJBPHUKOB M INPOBEACHUE MHUHH-
KOH(EpeHIIM, MO3BOJSIOMNX IIKOJbHUKAM TNPEACTAaBUTh HWHIUBUAyaJbHBbIC (WU
IPYIIIOBbIE) IPOEKTHI IO BHIOPAHHOU TEME.

@opMBI TIPOBEACHUS 3aHATHA: TPAKTUYECKUE U J1a00paToOpHbIE pPAa0OTHI, AKCKYPCHUH,
3KCHGpI/IMCHTI)I, Ha6JIIOIIeHI/I$I, KOJIJICKTUBHBIC nu I/IHI[I/IBI/II[yaJH)HI)Ie HUCCJIICIOBaHUA,
CaMOCTOSITeNIbHAs padoTa, KOHCY/IbTAIlUH, TPOCKTHAS U MUCCIIEIOBATENbCKAs ACSITEIIBHOCTD, B TOM
yuciie ¢ ucnojp3oBanuem UKT.

Meroapl  KOHTPOJSi:  3alllUTa  HUCCIEAOBATEILCKUX  pabOT, MHHHU-KOH(GEPEHIUs C
MIPE3EHTAMAMHY, JO0KJIAJl, BBICTYIUICHUE, IIPE3CHTALMs, Y9aCTHE B KOHKYPCaX MUCCIIEI0BATEIBbCKUX
pabot, onumnuagax. TpeGoBaHMs K YpOBHIO 3HAHUN, YMEHUH M HABBIKOB II0 OKOHYAHUIO
peanusanuu

Pabouas mporpamma 1o 6uosioTUM 711 Kypca BHEYPOUHOH nesiTenbHOCTH «FOHBIN Onosiory
st 8-9 kiaccoB 0011€00pa3oBaTeIbHON MIKOJIBI cocTaBiieHa Ha ocHoBe DPI'OC OO0 wu
aBTOPCKOM yueOHOI mporpamMmmbl
«buonorus. Hayunsie pa3zsnedenus» (0azoBas komruiektanusi) [{Berkos A.B.Cmupnos U.B. M.:
«Hayunsbie pa3sieuenus», 2021. -72c.

Cpok peanmmzaruu — 1 rof, 1 yaca B HeeIIoO.

I[InanupyemMble pe3y1bTaThl 0CBOEHHS KYPCa BHEYPOUHOIl J1eATeJIbHOCTH.

JInyHOCTHBIE pPe3yabTaThI:

=

3HaHUS OCHOBHBIX IPUHIIMIIOB U IPABUJI OTHOIIEHUS K )KMBOW MPUPOJIE.

Pa3BuTHe no3HaBaTeNbHBIX HHTEPECOB, HAIIPABIEHHBIX HA U3YYEHHE KUBOU MPUPOIBI.

3. Pa3BuTHe  MHTEIEKTyalbHbIX  YMEHHMH  (JOKa3bIBaTh, CTPOUTHb  PACCYKJEHHUS,
aHaAJIM3UPOBATh, CPABHUBATH, JIeJaTh BHIBOJBI U IPYTroe)

4. DCTeTHYecKOro OTHOILIEHUS K )KUBBIM OOBEKTaM.

N

MeTtanpeaMeTHbIe pe3yJbTaThI:

1. OsnaneHue COCTABISIOIIMMH HCCIIEIOBATEIBCKOW U MPOCKTHOW NEATEILHOCTH: YMEHHE
BUAETh MPOOJEMy, CTaBUTH BOIPOCHI, BBIJBHIaTh THUIOTE3bl, IaBaTh OIPEICICHHS
HOHATHSAM, KJIacCU(PHUIUPOBATH, HAOIIOAATh, TIPOBOIUTH SKCIEPUMEHTHI, JAEIaTh BHIBOJIBI
U 3aKJIIOYEHUs], CTPYKTYpUPOBATh MaTepHal, OOBSCHATh, JOKA3bIBAaTh, 3AIIUIIATH CBOU
ujeu.

2. Ymenue paboTatb ¢ pa3sHbIMH HCTOYHHMKAMHU OMOJIOTMYECKOM HH(pOpMaLuy,
aHAJIM3UPOBATh M OIICHUBATH WH(POPMAIMIO, TPEOOPa30BHIBATE HHPOPMAIMIO U3 OJHOU
(OopMBI B IpYTyIO.

3. YMeHMe a/leKBaTHO HCIOJIb30BaTh PEUEBbI€ CPEACTBA Ul JAUCKYCCUU U apryMEHTaIUH
CBOEW MO3UIMH, CPaBHUBATh pa3Hble TOUKH 3pPEHUs, ApryMEHTUPOBATh CBOI TOUKY
3pEeHMsl, OTCTAaUBATh CBOIO MO3HIIHIO.



IIpexMeTHbIE pe3yIbTaThI:
B no3naBaTebHOI (MHTEJUIEKTYaJIbHOM) cdepe:

1. Belgenenue cyecTBEHHbIX IPU3HAKOB OMOJIOTHYECKUX 0OBEKTOB U IIPOLIECCOB.

2. Knaccudpukamms —
OIIPENICNIEHHON CUCTEMaTUYECKOU TPyIIIIE.
OObscHeHne poJiu OMOJIOTUH B IPAKTUYECKOU AEATEIbHOCTH JIIOJIEH.

w

ONpCACIICHUEC TMPHUHAIIICIKHOCTU

OUOJIOTUYECKUX OOBEKTOB K

4. CpaBHeHHE OMOJIOTUYECKUX OOBEKTOB U IIPOLIECCOB, YMEHUE JENIaTh BBIBOIbI U
YMO3aKJIH4YEHU Ha OCHOBE CPABHEHHSI.

o

YMmenue paboTath ¢ ONpeAeTUuTENIIMH, J1a00PaTOPHBIM 000PYA0BAHUEM.

6. OsnmameHne MeTOIaMU OMOJIOTUIECKOW HAYKU: HAOIOJICHUE U ONMCAHUE OMOJOTHICCKIX
00BEKTOB M TPOIIECCOB; TOCTAHOBKA OMOJIOTUYECKUX SKCIEPUMEHTOB U OOBSICHEHUE X
pe3yabTaToB.

B neHHOCTHO-OpHeHTALIMOHHOM cdepe:
1. 3HaHMe OCHOBHBIX MPABUJI TIOBEACHHUS B IPUPOJIC.
2. AHanu3 ¥ OIICHKA MOCIICACTBHH JISATSIILHOCTH YEIIOBEKA B IIPUPO/IC.
B cdepe Tpy10BOIi AeATEILHOCTH:
1. 3nanwue u cobmoeHNEe TpaBMI pabOThI B KaOMHETE OUOJIOTHH.
2. CoOmoaeHue mpaBmil paboThI ¢ OHOJIOTHYECKIMH MTPHOOpaMU U HHCTPYMEHTAMH.

B acrernueckoii cdepe:
1. OBnageHue yMEHHEM OIEHHWBATh C OCTETHYECKOM TOUYKH 3PEHHUS OOBEKTHI JKUBOU

MIPUPO/IBL.
Conep:kanue Kypca
Hassaunne ConepxaHue TeMbl Dopmbl Bune! nesrenpHOCTH
pasaciioB U TEM OopraHu3anuun yJdamuxcst
3aHATUSA
Beseoenue Hcnonb30Banue 3JIEKTPOHHBIX [IpakTuueckue u 1. YuebHo-
U3MEPUTETIEN: 1a00paTOpHbIE HCCIICIOBATCIIbCKAA
JIEKTPOIIPOBOJHOCTH, paboThI, Hccieno- 2. Ilo3naBarenbHas
JIOKCMETP, H3MEPUTEID BaTeJIbCKHUE PaOOTHI 3. Mudpopmammonno-
KACIOTHOCTH PH, anexrponnsle | Jlekius IIO3HABATENbHAS
BEChI IPOrpaMMa Ha HETOyKe DKCKypeus 4. YuyebHas
«IIpaxktukym» Metonnueckue Cemunap 5. HTeImeKTyanpHas
onucanus JaboparopHbIx padot. | becena
Juckyccust
Ilpakmuueckue | PaccMaTpuBaHUE KIETOK IIpakTnueckue u 1. YuebHo-
pabomol no OpPraHU3MOB Ha FOTOBBIX 71a00paTOpHbIE HCCIIEI0BATEIbCKAs
ouonozuu MUKpoIIpenaparax J1ucTa paboThl, HCCIIEN0- 2. Ilo3naBarenpHas
bomanuxa DJI0J€H, IPUTOTOBIIEHUE BaTeJIbCKHE PaOOTHI 3. HMudopmarmonHo-
MUKpOIIpenapara U3 KO>KHIIbI Jexuus NIO3HABATENbHAS
JYKOBHIIBI C HCIIOJIb30BaHUEM OKCKypcHus 4. YuebHas
U(PPOBOrO0 MUKPOCKOTIIA [TpakTnueckas 5. HTeImexTyanpHas
«JleBeHryk», HeTOyK Intel pabora
«AKBapuym» Cemunap
becena
Huckyccus
Jlexuus
OKCKypcus
IIpakTuyeckas
pabora

Cemunap




becena

Huckyccus
IIpakxmuueckue | 11oAroTOBIIEHHE MUTATEIBHOU IIpakTugeckue u WNupuBunyanbHas, B
pabomol no cpeab! st UHQY30pHH — nabopaTopHbIE napax, rpynmnoBas
ouonozuu Ty(henbKH, TPU TOMOIIU paboThI, 1. YuebHo-
3oon02us OKYJISIPHON KaMephbl UCCIIEIOBATEIIbCKUE | MCCIIE0BATENIbCKAs
3a)KCUPOBATH YBHJICHHBIC paboTel 2. Ilo3HaBarenbHas
uHdy3zopuun. PaccmatpuBanue Jlexnust 3. Mu¢opmanmonHo-
roTOBOr0 MHUKpOIIpenapara DKCKypCHst MO3HaBaTEeNbHAs
uH}y30puii. PasBuBarh HaBbikk | [IpakTHueckas 4. YyeOHas 5.
AIEKTPOHHOTO 0(OPMIICHHS pabora NurennekryanbHas
BBINIOJIHEHHON paOoTBHI. Cemunap
PaccmatpuBanue roToBbIX becena
MUKpOMPENapaToB: pOTOBOTO Huckyccns
anmapara Imuelbl, 4acTh Kpblia
0a004KH, MypOBBS, MyXH
Ipakxmuueckue | PaccmaTpuBaHie B MUKPOCKOT [TpakTrueckue u WumuBuyaibHast, B
pabomwi no «JleBenryk», Hetoyk Intel nabopaTopHbIe napax, rpynmnoBas
ouonozuu «AKBapHyM «IOTOBBIX paboThl, 1. YueGHo-
Anamomus u MHKPOIIPEIIApaTOB KPACHBIX HUCCJIEI0BATEIILCKUE HUCCJIEI0BATEIbCKAs
Quszuonocus KJICTOK KPOBH Y€JIOBEKA U paboTHI 2. Ilo3HaBarenbHas
yenosexa SPUTPOLUTOB JIATYIIKH, Jlexmms 3. UadopmarmoHHo-
CPaBHUTb UX MEXKTY COOOM. DKCKypeHs TO3HaBaTe/bHAs
Cnenatb 001U BBIBOJ O ITpakTuyeckas 4. Yuebnas 5.
B3aUMOJICHCTBUH KPOBEHOCHOM pabota NHTremnekryanbHas
U IBIXaTEILHOM CUCTEM. CemmuHap
[To3HakOMUTH ydamuxcs ¢ Becena
IIPABUJIAMH TUTHEHBI TUTAHUS, Jluckyccus
n3yunuth pH HEKOTOPBIX
HalMUTKOB, BBIITYCKAaeMbIX
IPOMBIIIJICHHBIMH CIIOCOOAMH.
Pa3BuBath ymeHMsI HaBbIKa
paboThI C JaTYNKaMU [UPPOBOI
1a00paTOpPUU U MPAKTHUECKOE
IPUMEHEHHE
OpraHoJICNTUYECKUX METO/I0B
OLIEHKU KayeCcTBa BOJIbl. Y POKH
— HCCleI0BaHus
Tpaxmuueckue HccnenoBaTh 0COOCHHOCTH [IpakTrueckue u NuuBunyanbHas, B
pabomwi no 9KOJIOTMHU BBIOPAHHOIO 00BEKTA | 1abOpaTOpHBIE napax, rpymnmnoBas
buonozcuu C IOMOILIBIO MapIIPyTHO- paboTHI, 1. O0I11IeCTBEHHO-
Okonoeus iomanaoyHoro meroza. C UCCIIEIOBATENbCKUE | TOJIe3HAas
HOMOIIBIO DJIEKTPOHHOTO paboThI 2. YuebHo-
U3MEpUTEIS Jexuus UCCIeI0BaTeNbCKast
JIEKTPOIIPOBOHOCTH. OKCKypcHus 3. UndopmanmonHo-
HccnenoBath 31aduueckyro IIpakTryeckas MO3HaBaTeIbHAs
POJIb JIECHO# MOPOJIBI B YeThipex | pabora 4. YyeOHas
HalpaBJICHUAX C TIOMOLIb. Cemunap 5. Okouioro-
DJEeKTPOHHOTO TEPMOMETPA U becena HarpaBJIeHHAs
JIOKCMETpa. BeIABUTH Huckyccus 6. IIpakTueckas
9KOJIOTUYECKHE (npuknaaHas)

NPpUYPOYCHHOCTHU U OUCHUBATH




3arachl JIEKAPCTBEHHOTO
pacTeHus B MECTe IIPOBEJICHUS C
MOMOIIIBIO ITU(PPOBOTO
MHKpockomna. MccnenoBanuu,
ompeseneHne OMOMacchl
OTIPE/ICIUTH OCHOBHBIC
(haxTOpBI, BIHSIONIIE HA
MIPOrpeEBAEMOCTh MYpaBEMHUKA C
HOMOUIBIO DIEKTPOHHOTO
U3MEPUTEIIS TEMITEPATYPHI

Hccneoosamenw
cKas u
NPOEKMHAsL
oessmenbHOCHb

MeTog0I0THYECKHUE U
METOAMYECKHIE 0COOCHHOCTH
OpraHu3aiuu yueoHo-
HCCJIEIOBATEIIbCKOM
nesatensHocTH. Mcnoap3oBaHue
00pa3oBaTeIbHOM
HCCJIEIOBATEIIECKOM TEXHOIOTHH
KaK CPeJICTBO 0OECTICUCHHSI
HENPEePHIBHOTO
camoo0pa3oBaHus. BeIsICHUTD
MTOHATHE «TBOPYCCTBO» H
«IPOU3BOJICTBOY»

Pedepat — nucbmMeHHO
0(hOpMIICHHBIH JTOKJIA]T HA
3a/IaHHYIO TEMY.

[[Ix0MBHBINA POEKT —
TBOpYECKAs ACATECILHOCTD
yUanuxcs.

Uccnenosanue — 310
TBOPYECKUM TPOIIECC U3YUCHUS
00BEKTAa WIIH SIBJIEHUS C
OIPEIECIICHHOM 1IEJbIO.
BrIsIcCHUTB pactipocTpaHEHHbIE
OIMOKH TP HAITMCAHUH
npoekta. Hayuuth BBICTaBIISATH
rumnoTe3y npoekra. Kak
MPaBHIILHO 0(OPMHUTH
YUEHUYECKHUH MPOEKT.

IIpakTuyeckue
pabOoTHI B MOJIEBBIX
YCIIOBHUSX

Pabora ¢
uHpopMaren
(moceteHue
O610IMOTEKH)
Odopmienne
JOKJIa1a U

Mpe3eHTaUN o
ONPEJICIICHHOMN TeMe

NupuBuayanbHas, B
napax, TpynmnoBas
3amuTa IpoeKTOB

TemaTu4yeckoe NJIAHUPOBAHME

Pazpgen, tema
3aHATUI

Komu
YEeCTBO
qacoB

Teopus

IIpakTrka

@DopMbl IPOBEAECHUS

!_‘.’Ziag

Bsenenne

5 2 3

becena. [Ipaktnueckas padora «3ydyenue
nprOOpPOB Il HAYYHBIX MCCIIEIOBaHUN
71a00paTOPHOTO OOOPYIOBAHUS.
[Tpaktuueckas pabora «M3yuenue
YCTPOICTBA YBEIUUUTEIbHBIX TPUOOPOBY.
JlaGopaTOopHBIil MPAKTUKYM
«[IpuroTosieHue U pacCMaTPUBAHKE




MUKpPOIIpENnaparoB. 3apucoBKa
OHOJIOTHYECKUX OOBEKTOBY.

[IpakTnyeckue
paboTHI 1O
OHOJIOTHH
boranuka

PaccmarpuBanme KJIeTOK OpraHM3MOB Ha
TOTOBBIX MUKPOIIpETIapaTax JUCTa 3JI0/ICH,
NPUTOTOBIICHHE MUKpOIIpenapaTa us3
KO>KHIIBI JTYKOBHIIBI C UCTIOIH30BAHUEM
U(PPOBOrO MUKpPOCKOTa «JIeBEHT YK,
HeTOyK Intel «AxBapuym»

[IpakTnyeckue
paboThI IO
Oouosoruu
3oomorust

[IpuroToBieHre NUTATEIBHON CPEIbI IS
uH(py30pun — Ty(PeIbKH, IPU IIOMOIIN
OKYJIIpHOM KaMephl 3a()UKCUPOBATh
yBuicHHBIe NH(Y30puu. PaccmarpuBanue
TOTOBOT'O MHKpOIIperapaTa uH(y30pHil.
PaccmarpuBaHne roToBbIX
MHKpOIIpenapaToB: pOTOBOTO ammnapara
MYEeJIbl, 4aCTh Kpblia 0a00YKH, MypaBbs,

MYyXHU

[IpakTnyeckue
paboTHI TIO
Onosoruu
Anaromus u
(dbusunonorus
YeJI0BeKa

11

PaccmarprBaHue B MUKPOCKOI
«JleBeHryk», HeTOYK Intel «AxBapuym»
TOTOBBIX MUKPOTIPETIapaTOB KPACHBIX
KJIETOK KPOBH YEJIOBEKA U SPUTPOIIUTOB
JSTYIITKA, CPABHUTH UX MEXKY COOOI.
Crenars 00N BEIBO O B3aNMO IEHCTBUH
KPOBEHOCHOM U JbIXaTE€IbHON CUCTEM.
[To3HAaKOMUTH y4alIuXcs C MPaBHIIAMH
TUTUEHBI TUTAHUS, U3YIUTh PH HEKOTOPBIX
HaITUTKOB, BBIITYCKaEMBIX
MIPOMBIIIICHHBIMH cTIocoO0amu. Pa3BuBaTh
YMEHUS HaBbIKa pabOTHI C JaTUUKAMHU
idpoBoii 1abopaTopuu M MPAKTUIECKOE
MIPUMEHEHHUE OPTaHOJICTITHYECKUX METOIOB
OIIEHKH Ka4yeCcTBa BOJIBI. YPOKH —
HCCIIEIOBAHUA.

[IpakTnueckue
paboTHI TIO
Ounosoruu
DKoyorus

22

14

HccnemoBaTh 0COOEHHOCTH YKOJIOTHH
BBIOPAHHOTO 0OBEKTA C TTOMOIIBIO
MapuIpyTHO- MIomaaoyHoro meroga. C
MIOMOIIBIO JIEKTPOHHOI'O U3MEPHUTEISA
3JIEKTPONIPOBOAHOCTH. HccienoBaTh
31ahUIECKYIO POJIb JIECHOM MOPOIbI B
YeThIPEX HAMPABJICHHUSIX C TIOMOIIBIO
3JIEKTPOHHOTO TEPMOMETPA U JIFOKCMETPA.
BBISIBUTB 3KOJIOTHUECKHE IIPHYPOUYCHHOCTH
Y OLICHUBATH 3aIachl JIEKAPCTBEHHOTO
pacTeHus B MECTE MPOBEICHUS C
MOMOIIIBIO TU(POBOTO MUKPOCKOTIA.
HccnenoBanmne «OnpeeneHrne 0CHOBHBIX
(hakTOpOB, BIUSIOLINX Ha POTPEBAEMOCTh
MypaBeHHHUKa C TOMOIMIBIO AIEKTPOHHOTO
U3MEPUTEIIS TEMIIEPATYPHD)

HccraenoBare-
JIbCKAsA U

17

12

MeTo1070TMUECKUE U METOANYECKHE
0COOEHHOCTH OpraHu3allu y4eOHO-
UCCIIEI0BATENBCKOMN AEATEIBHOCTH.




IIPOEKTHAasI
JEATENLHOCTD

Hcnonp3oBanne 00pazoBaTebHOM
UCCJIE0BATENIbCKON TEXHOJIOTUU KaK
CpeICTBO 00eCIIeYeHNs HETIPEPHIBHOTO
camoo0pa3oBaHus. BeISICHUTE OHSATHE
«TBOPYECTBO» U «IIPOU3BOJCTBOY
[IIKOJIbHBIN IPOEKT — TBOPYECKAs
JIESITENIbHOCTD YYaIUXCS.

Htoro 68

36

32

Kanennapno —TEMATHY€C€CKOC IVIAHUPOBAHUE

No Tema 3ansATHA Komuue Hcnonb3oBanue Hara | Hara | Ilpumeua
/n CTBO 000py/10BaHUS LIEHTPA wiad | Qakr HUE
4acoB €CTECTBEHHO — HAyYHOU
HaIpaBJIEHHOCTH « Touka
pocra
1 Beenenne. BeomasbIi 1
HHCTpYKTaX 1o Th
TIPH TIPOBEICHUHT
71a060paTOPHBIX
pabor
2-3 | CocraB u 2 DIIEKTPOHHBIN U3MEPUTETH
HCIOJIb30BaHNE TeMIepaTypbl
nudpoBoi DJIEKTPOHHBIN U3MEPUTEITH
nabopaTtopuu 3NEKTPOIIPOBOIHOCTH
«HayuHnble DJIEKTPOHHBIN U3MEPUTEITH
pa3BIICUCHHS» B OCBEIIIEHHOCTH(JTIOKCMET))
0a30BoO DJIEKTPOHHBIN U3MEPUTEITH
KOMIUIEKTAI[H kuciaotHocTH (pH —metp)
DJIEKTPOHHBIN U3MEPUTEITH
OTHOCHUTEIIbHO BIaXXHOCTH
BO3/yXa
DNEKTPOHHBIE BEChHI
Mukpockor.
CrepeoMHUKpPOCKOM U
OKYJIsIpHasi Kamepa
4 [IpoGooT6op u 1 DIIEKTPOHHBIN U3MEPUTETTH
MpoOOIOIrOTOBKA B TeMIepaTypbl
HCCIIeZIOBATENbCKOM DNEKTPOHHBIN U3MEPUTENb
pabore JIEKTPONIPOBOTHOCTH

DJEeKTPOHHBIN U3MEPHUTENb
OCBEIIEHHOCTU(JTFOKCMET))
DJEeKTPOHHBIN U3MEPHUTENb
kucnotHocTH (pH —metp)
DJEeKTPOHHBIN U3MEPHUTENb
OTHOCHTEJIbHOM BIQXKHOCTH
BO3/yXa

DJEeKTPOHHBIE BECHI




Muxkpockor.
CrepeoMuKpockon U
OKYJIIpHast KaMepa

S) [Iporpammuoe [Iporpamma «lIpakTukym» Ha
oOecrieueHue, HeTOyKe
HCIOJIb3yeMOE ISt
paboTsI I poBOi
sabopaTtopuun
Ilpakxmuueckue
padomul no
ouonocuu
bomanuka

6 [IpakTrueckas CBeToBOI1 MUKpPOCKOII
pabota Nel «JleBeHryk», HeTOyK Intel
«YcTpoiicTBO «AKBapuym»

CBETOBOTO
MHUKpPOCKOTIA 1
OBJaZIcHUE PAOOTHI C
HUM»

7-8 | IlpakTtudeckas CBETOBOI MUKPOCKOI
pabota Ne2 «JleBeHryk», HeTOyK Intel
«3yuenue «AKBapuym
CTPOEHUS KIIETKU
KOXKHIIBI JTYKa»
3oo0n02usn

9-10 | INpakTuueckas CBeTOBOI MUKPOCKOI
padora Ne3 «JleBenryk», HetOyK Intel
«CpaBHeHME «AxBapuym
KUBOTHOM U
pacTUTEITBLHOMN
KJIeTKH. TkaHu
MHOTOKJIETOYHBIX
KHBOTHBIX)

11 [IpakTrueckas CBeTOBOI MUKPOCKOI
pabota Ne4 «JleBenryk», HetOyK Intel
«H3yueHne «AKBapuyMm
CTpOEHUS U
TIepeIBUKEHUS
uHdy30puH —

Ty(heabKm»

12- | Tlpakruueckast CBeToBOI MUKpPOCKOII

14 paboTa Ne5 «JIeBeHryK», HeTOYK Intel
«M3yuenue «AKBapuyM, OKYJISIpHast
MHOT000pazust KaMmepa
MPOCTENIINX)»

15- | Tpaxruueckas CBeToBOI MUKPOCKOII

17 paboTa Neb. «JleBenryk», HetOyK Intel
N3yueHue BHELTHETO «AKBapuyM, OKyJIsIpHas
CTPOEHHUS Kamepa

HaCCKOMBIX»




Anamomus u

duzuonozun
yenoeeka

18- | Ipaxruueckas CBeToBOI1 MUKpPOCKOII

19 | pa6ora Ne7 «JIesenryk», Heroyk Intel
«CtpoeHue u «AKBapuyM, OKyJIsIpHast
GbyHKIIN Kamepa
SPUTPOIUTOB. Habop dpukcrupoBaHHBIX
B3anmocBsi3b MHKPOIIPENapaToB
KPOBEHOCHOM U
JIBIXaTeIILHOU
CHCTEMBI OPTaHOBY

20- | IpaxTuueckast CBeTOBOI MUKPOCKOII

22 pabota Ne§ «JleBeHryk», HeTOyK Intel
«'urnennveckas «AKBapHyM, OKYyJISIpHAsS
OIIEHKA MUTHEBOM Kamepa,dJIeTPOHHbBIN
BOJIbI» n3mepureins pH,

3JIEKTPOHHBIA U3MEPUTETh
TETUIONTPOBOJHOCTH

23- | TIpakTryeckas CBeTOBOI MUKPOCKOIT

25 | pabora Ne9 «JIeBenryk», HetOyK Intel
(uccnemoBaTenbCKHA «AKBapuyM, OKYJISIpHAs
YPOK) KaMepa,dJIeTPOHHBIN
«['urueHa muTaHusl. usmepurens pH
N3yuenune pH
HEKOTOPBIX
TIOITYJISI PHBIX
HAITUTKOBY.

26- | IIpakTudeckas CBeTOBOI MUKPOCKOI

28 pabota Nel0 «JleBenryk», HetOyK Intel
(uccnenoBaTebCKHA «AKBapuyM, OKyJISIpHas
ypok) «M3ydueHue Kamepa, 3JeKTPOHHBIN
HEKOTOPBIX CBOMCTB uzMepurenb pH,
CITIOHBI U [TpoOupku nnu MepHbIe
KEIYTOUYHOTO COKa» CTaKaHbI
Ikonozusn

29- | HccnenoBaTenbckast DJIEKTPOHHBII H3MEPUTEITh

32 pabora Nel.» Cpena 3JIEKTPOIPOBOJHOCTH
oOUTaHUS PACTCHHUH.
AbuoTtnueckue
(baKTOphI Cpe/IbD»

33 - | HccrenoBarenbekast DJEeKTPOHHBIN U3MEPUTEITh

36 pabora TEMIIEPaTypbl
Ne2.»3Dnaduueckaks ONEKTPOHHBIN U3MEPUTEIID
POJIb OIIpeIeICHHOM OCBEIIEHHOCTU(JIFOKCMETD)
JIECHOHM TIOPOABID»

37- | UccnenoBarenbckast DJEeKTPOHHBIN U3MEPUTEITh

41 pabora Ne3.»Ornenka

3aracoB
BLI6paHHOFO Buaa

JJIEKTPOIIPOBOHOCTHU
DNEKTPOHHBIN U3MEPUTEIIH
kucnotHocTH (pH —metp)




JI€KapCTBEHHOTO
pacTeHUsD»

42-
46

HUccnenosarenbekast
pabota Ne4
«BnusHue
OCBEILIEHHOCTH Ha
CONIPSKEHHBIA POCT
1100eroB BHIOPaHHOM
JPEBECHOM MOPOJIbI
U UCCIIEIYEMOTO
BUJIA JINIIAHUKAY

DNEKTPOHHBIN U3MEPUTEIIH
TEMIIePaTypPbI
DNEKTPOHHBII U3MEPUTEIIH
3IIEKTPOIPOBOJHOCTH
DNEeKTPOHHBII U3MEPUTEIIH
OCBELICHHOCTU(JIFOKCMETD)

50

HccnenoBarensckas
pabota No5y.
Hccnenoanme
MIPOTPEBAEMOCTH
MYypaBeWHHKA

DNEeKTPOHHBII U3MEPUTEITH
TEMIIepPaTypPhI

Hccneooseamenvcka
A U NPOEKMHan
OesamesibHOCHb
WKOJIbHUKOG

O6pazoBarenbHas
HCCIIeI0BATENbCKAs
TEXHOJIOTUS

Pedepar, npoekr,
WCCIIeIOBaHHE

CooTHonieHne
Hay4qHOTO U
y4eOHOTO
HUCCIIEJOBAaHUN

56

BzaumocBs3b
MPOEKTa U
HUCCJIEIOBAHUSA

S57-
58

TpeboBanus
BBITIOJTHEHUIO.
y4eOHo-
UCCIIEI0BATENBCKUX
pabor

59-
60

Kaxk ohopmMuth
pe3yJbTaThI
WCCIIEIOBAHUS

63

IlonroroBka x
OTYETHOU
KOH(epeHH

64-
68

OtuerHas
KOH(epeHIus

Metoauka O6y‘IeHI/I$I o nmporpaMme COCTOUT U3 COYCTAHUS JICKIIMOHHOT'O U3JIOKCHUA TCOPCTUUCCKOTO
MaTepuajia ¢ HarjldAHbIM IMTOKAa30M WUIIOCTPUPYIOUICTO MaTCpUralia U MIPUEMOB PCIICHUS ITPAKTUYCCKUX
3aaay. O6y11afoumec;1 3aKPCINIAOT MMOJTYYCHHBIC 3HAHUS ITYTCM CaMOCTOATCIIBHOT'O BBITIOJTHCHUA
MPaKTUYCCKUX pa60T. I[.IISI Pa3BUTHA TBOPUYCCKOT'O MBIIIJICHUA U HABBIKOB aHAJUTHYECKOH AEATEIbHOCTH
neaaror NpoBOAUT 3aHATHS 11O NPC3CHTAINN TBOPUCCKUX U MTPAKTUYCCKUX pa60T, MO3Ir'0OBBIC IITYPMBEI,

Y4eOHO-MeTOAHYECKOE 00ecTIeYeHHe MPOrPaMMBbI

HUHTCJUICKTYAJIbHBIC UT'PBI.




1. Mamepuanvro-mexnuueckoe obecneuenue npocpammol

OpraHu3alMOHHBIE YCIOBYSL, TO3BOJISIOLINE PEATU30BaTh COAEPKAHUE JOTIOJIHUTEIBHON 00pa30oBaTeIbHON
nporpammbl «FOHBINA OHOJIOr MpeanoaaraT Haauyre o0opyaoBanus eHTpa « Touka poctay:

udpoBast 1aboparopus o OHOJIOTHY;

MUKPOCKOTI II(PPOBOIA;

KOMILICKT MOCY/Ibl ¥ 000PYI0BaHUSI /sl YYICHUUYECKUX OIBITOB;
KOMILJICKT repOapueB IeMOHCTPAIIMOHHBII;

KOMILJICKT KOJUICKIIUH JEMOHCTPAIIMOHHBIH (TI0 pa3HbIM TEMaM );

MYJIBTUMEAUITHOTO 000py10BaHUs (KOMITBIOTEDP, HOYTOYK, IPOEKTOP, (DIIdIII- KapThl, IKPaH, CPEACTBA
TENIEKOMMYHHUKAINH (JIOKAJIbHBIE IIKOJIbHBIE CETH, BBIXO/ B UHTEPHET).

Junaktuueckoe odbecreyeHre npeanoaraeT Hajauuue TeKCTOB Pa3HOYPOBHEBbBIX 3aJaHUM, TEMaTUUECKUX
TECTOB MO KaXJA0MY pa3fiesly TeMbl, MHCTPYKLUHN I BHIIOJHEHUS MPAKTUYECKUX PaloT.
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1. http://www.sci.aha.ru/ATL/ra21c.htm — 6uonorudeckoe pasnoobpasue Poccun.

2. http://www.wwf.ru — Bcemupmnsiii poua aukoi mpupoast (WWF),

3. http://edu.seu.ru/metodigues/samkova.htm — unTteprer-caiit «O0IIECTBEHHBIE PECYPCHI
00pa3zoBaHU

4. http://www.ecosystema.ru — 3KoJI0ru4eckoe 00pa3oBaHue AETCH 1 H3yUEHHE TPUPO,IbI
Poccun.
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