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LleHTp o6pa3oBaHun
ecTecTBeHHO-HAay4YHOMU U
TEXHONOrM4eCcKoMn HanpaBneHHOCTeN

IIporpaMma BHEYpOUYHOU JIESITEIbHOCTH
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAPABIEHHOCTEN
«IIpakTrueckas OMOJOTUSD)

(9 - 11 kmacchr)

C UCIOJIb30BaHuEM 000pyaoBaHus « Touka pocTay
Ha 2024 — 2025 y4eOHbIi Toj

1. COTHEYHOJOJIBCK
2024 r.



Ilosachnumenvnas 3anucka

CoBpeMeHHBI y4eOHBIM MpOIIECC HAmpaBi€H HE CTOJbKO Ha JOCTHUXKEHUE
pe3yJbTaTOB B O0JIACTU MPEIMETHBIX 3HAHUM, CKOJIBKO Ha JIMYHOCTHBIM pOCT peOeHKa.
OOyyeHre 1O HOBBIM 00pa3oBaTENbHBIM CTaHAApPTaM MpPEIyCMAaTPUBACT OpPraHU3alUIO
BHEYPOUYHOH JEATEeIHLHOCTH, KOTOpask CHOCOOCTBYET PACKPHITHIO BHYTPEHHETO MOTEHITHAIIA
KKJIOTO YYEHHMKA, pa3BUTHE M MOJJEpKaHue ero Tananta. OJIHUM M3 KIHOUYEBBIX
TpeOoBaHUI K OMOJIIOTHUYECKOMY OOpa30BaHUIO B COBPEMEHHBIX YCIOBHSIX M Ba)KHEUIITHM
KoMroHeHTOB peanuzaiuun OI'OC sBisercs OBIaJCHUE YYALIMMUCS TMPAKTUYECKUMU
YMEHUSIMH W HaBBIKAMH, IIPOEKTHO — HCCIEI0BATEIbCKOM NesATenbHOCThIO. [Iporpamma
«[IpakTrueckass OuoJIOTHS» HampaBieHa Ha (OPMHUpPOBAHUE Y YYAIIUXCS WHTEpeca K
W3YYCHUIO OWOJIOTHUH, PA3BUTHE MPAKTUYCCKUX YMEHUH, NPUMEHEHHUE IOJYICHHBIX
3HAHUW Ha MPaAKTUKE, MOATOTOBKA YJaIMXCA K y4acTHUIO B OJMMIIMAIHOM ABWXKeHuU. Ha
JIOTIOJTHUTEILHBIX 3aHATUSX MO OMOJIOTHHU 3aKJIAIBIBAIOTCS OCHOBBI MHOTHX MPAKTUYECKHUX
YMEHUH MIKOJIBHUKOB, KOTOPBIMH OHU OYIYyT MOJIb30BATHCS BO BCEX MOCIIECIYIONIUX Kypcax
u3ydeHus: ouosnoruu. KomnuecTBo nmpakTMueCKMX YMEHUI U HABBIKOB, KOTOPBIEC ydalluecs
JOJKHBI YCBOUTH Ha ypokax «buonorum» AOCTaTOYHO HEBEIHKO, IMO3TOMY BHEYpOUHAS
JEeSTENIbHOCTh OyNeT JOMOJHUTENIBHON BO3MOXHOCTBIO JUISl 3aKpEIUICHUS U OTPaOOTKH
MPAKTUYECKUX yMEHMH ydamuxcs. [Iporpamma cmocoOCTBYeT O3HAKOMIIGHUIO C
OpraHu3anyeil KOJJIEKTUBHOTO M HWHAMBHIYAJIBLHOTO HCCIENOBaHUS, OOyYeHHI0 B
NEHCTBUH, TMO3BOJIIET 4YEpPENAOBaTh KOJJICKTUBHYIO M WHIUBUAYAIbHYIO IESTENbHOCTD.
Teopetnueckuil MaTepuan BKIIOYAaeT B ceOsi BOMPOCHI, KACAIOIIMECS OCHOB IPOEKTHO-
HCCJIEIOBATENIHCKOM 1eATEeNbHOCTH, 3HAKOMCTBA CO CTPYKTYPOH pabOTHI.

Taxxe, maHHBI Kypc OyZeT crnocoOCTBOBATH Pa3BUTHIO Y4eOHOW MOTHBALUU IO
BBIOOpY mpodeccuu, CBSI3aHHOM CO 3HAHWSAMHU B oOjacTu Ouonoruu. [lpu peanuzanun
COJIep’KaHusl MPOrpaMMbl YUHUTHIBAIOTCS BO3PACTHBIE M MHAMBHyaJbHBIE BO3MOKHOCTH
HOJPOCTKOB, CO3/IAIOTCSI YCIOBUS ISl YCHEIIHOCTH KaXKI0T0 00y4aroIerocs

Lenv u 3a0auu npozpammol

HCJ'H:I CO3JaHUC YCJ'IOBI/II\/'I IJIg yCIICITHOT'O OCBOCHUSA YHAIIUMUCHA HpaKTquCKOﬁ COCTaBJISIOIIEH
IIKOJIbHOM OMOJIOTHH M OCHOB HCCJIeI0BATEIbCKOMN 1€ TEILHOCTH.

3amaun:

1. ®opmupoBaHHE CHUCTEMbl HayYHbIX 3HAHUUA O CHCTEME >KMBOW HPUPOJBI U
HayaJIbHBIX MPEACTaBICHUN 0 OMOIOTHYECKUX 00BEKTaxX, MPOLECcCcax, IBJICHUSX,
3aKOHOMEPHOCTSIX.

2. Ilpuobperenue onbiTa UCIOIB30BAHUS METOJOB OMOIOTUYECKON HAYKH JUIs

IPOBE/ICHUS HECIOXKHBIX OMOJIOTHYECKUX IKCIEPUMEHTOB.
3. Pa3ButHe ymMeHMI 1 HAaBBIKOB MPOEKTHO — UCCIIE0BATENLCKOM NeATEIbHOCTH.
4. TloaroToBKa ydamMxcs K yYaCTHIO B OJTMMITMAHOM JIBH)KEHHH.
5. ®opMupoBaHHE OCHOB 3KOJIOTUYECKON IPaMOTHOCTH.

[Tpu opranu3zaiuu 06pa3oBaTeNbHOrO Mpolecca He0OX0AUMO 0OpaTUTh BHUMaHNUE Ha
CJIEAYIOLIME aCIIEKThI:

1. Co3pnanue mopT@oiano y4eHHKa, MO3BOJISIONIEE OLICHUBATH €ro JMYHOCTHBIA POCT;
UCIIOJIb30BaHUE JINYHOCTHO-OPHUEHTHPOBAHHBIX TEXHOJIOTHH (TE€XHOJOTHsSI pa3BUTHUA
KPUTHYECKOTO MBIIUICHUS, TEXHOJOTUS MPOOJIEMHOTO OOYYCHHs, TEXHOJIOTHS
00ydYeHUs B COTPYAHHYECTBE, METO/I TPOCKTOB).



2. OpraHuzaiysi TMPOEKTHOM JEATENbHOCTH IIKOJIHHUKOB U TPOBEACHHE MUHU-
KOH(EepeHINHA, TO3BOJSIOMUX [IKOJbHUKAM TPEACTaBUTh WHIUBHIyaJIbHBIC (WM
IPYIIIOBBIE) IPOEKTHI IO BEIOPAHHOM TeMe.

®DopMBl TIPOBEACHUS 3aHATHI: MPAKTUYECKHUE U Ja0OpaTOpHBIE PAOOThI, SKCKYPCHH,
SKCIIEPUMEHTBI, HAOJIO/ICHNS, KOJUIGKTUBHBIE U WHJIWBHAYyaJIbHBIC HCCIICIOBaHMUSI,
caMOCTOsITelIbHast paboTa, KOHCYJIbTAllUU, IPOESKTHAS U UCCIIEI0BATEIbCKAS IEATEIbHOCTh, B
TOM 4yHcie ¢ ucrnoib3oBanueM UKT.

MeToapl KOHTpOJIS: 3alllUTa HCCIEeNOBATeNbCKUX paboT, MUHH-KOH(EpeHIus ¢
pe3eHTAlUsIMM, JIOKJaJd, BBICTYIUICHHE, NPE3eHTalus, YydacThe B  KOHKypcax
HCCIIEIOBATENLCKUX paboT, onumnuaaax. TpeGoBaHHMs K YPOBHIO 3HAHUW, YMEHHMH U
HAaBBIKOB 110 OKOHYAHUIO peau3alin

PaGouass mnporpamma 1o OuoOJOTMM AN Kypca BHEYpOUHOH  JI€STEIbHOCTH
«[Ipaktrueckass Owonorumsi» st 9-11 kimaccoB 00meoOpa3oBaTeNbHOW IIKOJIBI €
UCIIOJIb30BaHuEM 00opynoBaHus HieHTpa «Touka pocra» cocraBieHa Ha ocHoBe PI'OC
OO0OO u aBTOpCKON y4yeOHON MPOrpaMMbl
«buonorus. Hayunsle pa3Bieuenus» (6a3oBas kommuiekranus) L{serkoB A.B.Cmupnos 1.B. M.:
«Hayunble paznedyenus», 2021. -72c.

YMK «Touka pocra» 9-11-kmacc: ydeOHOe w3maHue s oOIIeoOpa3oBaT. OpraHH3AIlHU.
Asropsl:) LIBeTkoB A.B.CmupnoB U.B. M.: «Hayunsle paznedenusi», 2021. -72c.

Cpoxk peanuzanuu — 1 ron, 2 yaca B HeJeINIO.

H.]IaHI/IpyeMble pPe3yJbTaThbl 0OCBOCHUA KypcCa BHeypO‘lHOﬁ
JesTeJbHOCTH. JINUHOCTHBIE pe3yJbTaThbl:

1. 3HaHMs OCHOBHBIX IPHUHILIMIIOB U MIPABWJI OTHOIIECHUS K KUBOW MPUPOJE.

Pa3BuTHe no3HaBaTEIBHBIX MHTEPECOB, HAIIPABJICHHBIX HA U3YYECHHUE KUBOU IIPUPOJIBI.

3. PazButHe UHTEJUIEKTYallbHbIX ~ YMEHUH  (JOKa3blBaTh,  CTPOMUTH
paccyXIeHHs, aHAIIM3UPOBaTh, CPABHUBATD, JIEJIaTh BBIBOJIBI U APYTO€)

4. DCTeTHYECKOro OTHOIIEHHS K KHUBBIM OOBEKTaM.

N

MeTtanpeameTHbie pe3y/abTaThl:

1. OsnaneHne COCTaBIIONIMMH HCCIIEAOBATENBCKON U IIPOSKTHOM AESITENbHOCTH: YMEHHE
BUAETh TPOOJIEMy, CTaBUTh BOIPOCHI, BBIIBUTATh THUIOTE3bI, JaBaTh ONpEACICHHS
HNOHATHUAM, KJacCU(UIMPOBaTh, HAONIOAaTh, NPOBOAMTH SKCIEPUMEHTHI, JeNaTh
BBIBOJBI U 3aKJIIOUEHHs, CTPYKTypUpOBaTb MaTepuall, OOBSCHATH, OKa3bIBaTh,
3alUIIATh CBOU MJEH.

2. YMmeHue paboTaTb C pa3HbBIMM HCTOYHHKAaMHU OWOJOTHMYECKOM uH(opManuu,
aHaAJIM3UPOBATh U OIIEHWBATh MH(POPMALIUIO, TPe0oOpa30BhIBATE HHPOPMALIUIO U3 OJHOM
(GbopMBI B IpYTyIO.

3. YMeHHe aJleKBaTHO HMCIIONB30BaTh PEUYEBBIC CPEACTBA AJISl TUCKYCCUU M apryMEHTaIluu
CBOEH TO3UIMH, CPABHUBATH pa3Hble TOUKU 3PEHUS, apryMEHTHPOBATh CBOIO TOYKY
3pEeHHsI, OTCTANBATh CBOIO MO3HIIHUIO.



IIpeameTHBIE pe3yabTATHI:
B no3HaBaTe/ibHOM (MHTE/UIEKTYaJbHOM) cdepe:

Brienenne cynecTBeHHBIX MPU3HAKOB OMOJIOTMYECKHX 00BEKTOB U MPOIECCOB.

Knaccuduxanus — OIpeneNieHHe IMPUHAIIEKHOCTH OHOJIOTMYECKUX
00BEKTOB K OIPEJEICHHON CUCTEMAaTHYECKO rpyme.

OObsicHeHHE posId OMOJIOTMH B IPAKTUUYECKOM 1E€ATEIILHOCTH JIFOACH.

CpaBHeHHE OWOIOTHYECKUX OOBEKTOB W TPOLIECCOB, yYMEHHUE [eNlaTh BBIBOJIBI

U YMO3aKJIIOUEHHsI HA OCHOBE CPAaBHEHHMS.

VYMeHune paboTath ¢ ONpeAeIUTENSIMHU, JAO0OPATOPHBIM 000PYJOBAaHUEM.

OBnageHue MeToAaMu OMOJIOTMYECKON Hayku: HaONIOJEHHME U ONHCaHHe

OMOJIOrNYECKUX OOBEKTOB U MPOLIECCOB; TOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB

U 00BACHEHHE UX PE3YJIbTATOB.

B 11eHHOCTHO-OpHEeHTALIMOHHOM cepe:

3HaHUE OCHOBHBIX ITPABUJI IOBE/ICHUS B IIPUPOJIE.

AHaJu3 ¥ OLIEHKA MOCIECTBUN I€ATEIbHOCTH YeJIOBEKa B IIPUPOJIE.

B cdepe TpynoBoii AeATEIBLHOCTH:

3HaHue U COOJIOICHNE TIPAaBUIT Pa0OTHI B KaOWHETEe OMOJIOTHH.

Cobmronenue mpaBui1 paboThI ¢ OMOIOTUIECKUMU TPHOOPAMH X HHCTPYMEHTAMH.

B acrernueckoii cepe:

OBnajeHue yMEHUEM OLCHMBATh C 3CTETHMUECKOW TOYKU 3pEHUS OOBEKTHI >KUBOU

HPUPOJIBL.

Copnepikanue Kypca

Ha3Banue ConepxaHue TeMbI Dopmbl Bunsl nesrenpHOCTH
pa3zienoB U TeM OpraHu3anuu ydamuxcs
3aHATHSA
Bseoenue Hcnons3oBaHne 3EKTPOHHBIX IIpaxTnueckue n 1. YueOHo-
U3MEPUTEINICH: J1abopaTopHbIe UCCIICIOBATEIIbCKAs
JJIEKTPOIIPOBOIHOCTH, paloTBI, uccieno- 2. Ilo3HaBarenbHas

JIIOKCMETP, U3MEPUTEIID
KHMCJIOTHOCTH pH, 2JIeKTpOHHBIE
BECHI IpOrpaMMa Ha HeTOyKe
«ITpaktukym» Meroanueckue

OTMCaHMs JAOOPAaTOPHBIX paboT.

BaTeNbCKUE PabOTHI
Jlexmms

OKcKypeust
CemuHap

becena

Huckyccust

3. HudopmanmonHo-
IIO3HABATENIbHAS

4, YyeGHast

5. MHTennekryanpHas




Ilpaxmuueckue | PaccmMaTpuBaHUE KIIETOK [IpakTnueckue u 1. Y4eGHo-
pabomsi no OpraHU3MOB Ha I'OTOBBIX J1abopaTopHbIe HCCIIEI0BATEIIbCKAS
buonozuu MHUKpOIpenaparax Jucra paboThl, Uccieno- 2. [lo3HaBarenbHast
bomanuxa 3J10/1€U, IPUTOTOBJICHUE Baresbckue pabotel | 3. MHopmanmonHo-
MHUKpOIIpernapara U3 KOKULIbI Jlexuns MIO3HABaTeJIbHAs
JYKOBHIIBI C UCII0JIb30BAaHUEM OKcKypeus 4, YaebHas
1M (POBOro MUKPOCKOIIA [IpakTrueckas 5. NHTemiekryanbHas
«JleBenryk», Hetoyk Intel pabora
«AKBapuyM» Cemunap
becena
Huckyccust
Jlekmus
DKCKypcus
[TpakTrueckas
pabota
Cemunap
becena
Huckyceunst
Ilpaxmuyeckue | I1oAroTOBIICHHE TUTATEIBHON IIpaxkTrueckue n WNunuBunyansHas, B
pabomuwl no cpensl uist uHpy3opun — nabopaTopHbIe napax, rpynmnoBas
buonocuu Ty enbKu, TPy TOMOIIH paboThI, 1. Y4eGHo-
3oonocus OKYJISIPHOM KaMephbl HCCIIEIOBATENIbCKUE | MCCIIE0BATENbCKAS
3a(huKCUPOBATH YBUICHHBIC palboThI 2. Ilo3naBarenbHas
unpy3opuun. PaccmarpuBanue Jlekuust 3.MudopmarrionHo-
rOTOBOT0 MUKpOIIpenapara OKcKypcus MIO3HABaTENIbHAS
uHoy3opuii. PazBuBate HaBbiku | [IpakTHueckas 4.YyebHas S.
3JIEKTPOHHOTO O()OPMIICHHS pabota HNuTtennexryanbHas
BBITOJIHEHHON paOOTHI. Cemunap
PaccmarprBanue roToBeix becena
MHUKpOIIPENapaToB: POTOBOIO Muckyccust

arrapara ImJelbl, 9acTh Kpblia
06a004KH, MypOBbBSI, MyX!




Ilpakmuueckue

PaccmaTprBaHue B MUKPOCKOII

[IpakTnueckue u

NunuBuayanbHas, B

pabomsi no «JleBenryk», Hetoyk Intel J1abopaTopHbIe napax, rpymnroBas
buonoeuu «AKBapuyM «TOTOBBIX paboThI, 1. VueGHo-
Anamomus u MHUKPOIpEnapaToB KPaCHbIX UCCIIEIOBATENILCKUE | UCCIIEI0BATEIbCKAs
@uzuonozus KJIETOK KPOBHU YeJIOBEKa U paboThI 2. Ilo3naBarenbHas
yenosexa SPUTPOLIUTOB JISATYLIKH, Jlexmmst 3.MudopmanmonHo-
CPaBHUTb UX MEXKIY COOOH. DKCKypeust MO3HABATENIbHAS
Cnenatp 001U BBIBOJ O ITpakTryeckas 4.Y4aebnas S.
B3aMMOJCICTBUY KPOBEHOCHOW | paboTa WuTennekryaipHas
U IbIXaTeIbHON CUCTEM. Cemunap
[To3HakoMuUTh yyammxcs ¢ becena
MIpaBWJIAMU TUTHEHBI TTUTAHUS, Huckyccust
n3yuuTh pH HEKOTOpPBIX
HAIUTKOB, BBIITYCKAEMBIX
MIPOMBIIIIJICHHBIMU CIIOCOOAMHU.
Pa3BuBaTh yMeHMs HaBbIKA
paboThI ¢ TaTYuKaMu UGPoBOI
1ab0paTOpUU U MPAKTUUECKOE
MIpUMEHEHHE
OpraHOJIENTUYECKUX METO/I0B
OLICHKH Ka4ecTBa BOJIbI. Y POKHU
— HCCleI0BaHus
Ipakmuueckue HccnenoBars ocoOeHHOCTH [IpakTnueckue u NnpusunyanbHas, B
pabomsl no 9KOJIOTUH BBIOPAHHOIO 00BEKTA | TabopaTopHbIC napax, rpynmnoBast
buonozuu C TIOMOLIBIO MAPUIPYTHO- paboThI, 1.O011eCTBEHHO-
Dkonozus miouaao4Horo Mmeroaa. C UCCIIEIOBATENIbCKUE | MOJIE3HAs
MIOMOIIBI0 DJIEKTPOHHOTO paboThI 2. Y4ebHo-
H3MEpUTEIS Jlexrmust UCCIIeI0BATEIbCKas
JIEKTPOIIPOBOIHOCTH. OKcKypeust 3.MudopmanrioHHo-
Uccnenosats 3paduyeckyro [TpakTrdeckas MIO3HABaTEJIbHAS
POJIb JIECHOM ITOPOJBI B YETHIPEX | paboTa 4. YuebHas
HaIlpaBJICHUAX C TIOMOIb. Cemunap 5.9komnoro-
DNEeKTPOHHOTO TEPMOMETPA U becena HarpaBJIeHHAs
JIOKcMeTpa. BeigBuTh Huckyccust 6.IlpakTuyeckas
9KOJIOTUYECKUE (mpukiagHast)

MIPUYPOYCHHOCTHU U OLICHUBATH

3aracel JIeKapCTBEHHOTO
PaCTCHUA B MCCTC IPOBECACHUS C
MOMOIIBIO ITU(GPOBOTO
MHKpockorma. MccnenoBannu,
ornpezaeneHue OnomMacchl
OTIPE/ICITUTH OCHOBHBIC
(hakTOpBbI, BIUSIONINE HA
MIPOrPeBaeMOCTh MypaBEeHHUKA C
MTOMOIIBI0 DIEKTPOHHOTO
HU3MEPUTEIIS TEMIIEPATYPEI




Uccneoosamensy | MeTogoaornueckue u [IpakTrueckue NunuBuayanbHas, B

cKas u METOAHYECKHE OCOOEHHOCTH paboOThI B IIOJIEBBIX napax, rpyImnoBas
npPOeKmHast OpraHu3aIi y4eOHO- YCIIOBHSIX 3amuTa MpoeKToB
oessmenbHOCmb HCCIICA0BATEIIBCKOM Pabora ¢

nesTenbHOCTH. Mcronb3oBanue | mH(pOpMAaIue

00pa3oBareIbHON (mocermenue

HCCIIEA0BATEIbCKON TEXHOJIOTUH | OUOIHOTEKN)

KaK CpeZICTBO 00ecrieueHUs Odopmiienue

HEIPEPHIBHOTO JIOKJIaia U

camMoo0pa3oBaHus. BeIsiCHUTE MPE3CHTALMH T10

MOHSATUE «TBOPUYECTBO» U OIPEICIICHHOM TeMe

«ITPOU3BOJICTBOY

Pedepar — nuceMeHHO

0o OpMIICHHBIH 10K/ HA
3a/IaHHYIO TEMY.

[ITkoNBHBIN MPOEKT —
TBOpYECKas EeATEITbHOCTh
y4anmxcs.

HccnenoBanue — 310
TBOPYECKUH MPOIIECC U3YUEHUS
00BbEKTa WU SABJICHUS C
ONPEIETICHHOM LIETBIO.
BrisscHuTh pacnpocTpaHeHHBIE
OLIMOKY TIPU HAITUCAHHUH
npoekTa. Hayuuth BHICTaBIATH
runote3y npoekra. Kak
MIPaBHJIbHO OPOPMUTH
YUYEHUUYECKUH MPOEKT.

TemaTuveckoe NJIAHKPOBAHHE

Ne | Paszpgen, tema Komu | Teopus | Ilpaktuka @OopMBI IPOBEACHHUS

n/ 3aHATHSA 4ECTBO

i 4acoB

1. | Beenenue ) 2 3 becena. [Ipaktuueckas pabota «M3ydyenue

puOOPOB TSI HAYYHBIX MCCIICIOBAHUN
71a00paTOpHOTO 00OPYAOBAHUSY.
[IpakTuueckas pabora «M3yuenue
YCTPOMCTBA YBEIUYUTEIbHBIX TIPHOOPOBY.
JlaGopaTopHbIil MPaKTUKYM
«[IpuroroBiieHue u paccMaTpuBaHue

MHKPOIIpENnapaToB. 3apuCcOBKa
OMOJIOTNYECKUX 00OBEKTOBY.

2 | [IpakTrueckue 3 1 2 PaccmaTpuBaHue KJIETOK OPraHU3MOB Ha
paboThI 1O rOTOBBIX MUKpOIpernaparax J1cTa 3J10/eH,
Ouonoruu MIPUTOTOBJIEHUE MUKpPOIIpENapara us3
boranuka KO>KMILIbI TYKOBHIIBI C UCIIOJIb30BAHUEM

UPPOBOTro MUKpocKona «JIeBeHTyK»,
HetOyk Intel «AxBapuym»




[TpakTrueckue
paboThI MO
OHoI0rnu
3oo0norus

[IpuroroBneHne MUTATENBHOMN CPEbI IS
uHYy30pun — Ty(peabKH, MPH MOMOIIN
OKYJISIpPHOW Kamephbl 3aMKCUPOBATh
yBHJIEHHBIE HH(Y30puu. PaccMaTpuBanue
TOTOBOI'O MUKpoIpenapaTra HHQY30pHi.
PaccmarpuBanue roToBbIxX
MHKpPOIpenapaToB: pOTOBOIO almnapaTa
TYeJIbl, YaCTh Kpblila 6a00YKH, MypaBbs,

MYXU

[IpakTnueckue
paboThI IO
Oouosnoruu
Anatomus u
buznonorus
YeJIoBeKa

11

PaccmarpuBaHne B MUKPOCKOIT
«JleBenryk», netoyk Intel «AxBapmym»
TOTOBBIX MUKPOIPENapaToB KPacHbIX
KJIETOK KPOBH 4Y€JIOBEKA U 3PUTPOLIUTOB
JSITYIIKH, CPABHUTD UX MEXIY COOOM.
CnenaTb 00K BBIBOJI O B3aUMOJICHICTBUN
KPOBEHOCHOM M JIBIXaTEJIbHON CUCTEM.
[To3HaKOMUTH ydaIMxcs ¢ HpaBUIaAMU
THTUEHBI TUTAHUs, U3y4uTh pH HEKOTOPBIX
HalMUTKOB, BBIITYCKAEMBbIX
IPOMBIIIJICHHBIMH crioco0amu. Pa3BuBath
YMEHUS HaBbIKA pabOTHI C TaTUUKAMHU
U(PPOBOH JTAOOPATOPUH U TPAKTUIECKOE
IpUMEHEHHE OPraHOJIENTUYECKHX METOI0B
OLIEHKU Ka4eCTBa BOABI. Y POKH —
WCCIIeTOBAHUSL.

IIpakTHueckue
paboThI 10
Ouonorun
OKonorus

22

14

NccnenoBaTh 0COOEHHOCTH AKOJIOTUN
BBIOPaHHOTO 00BEKTA C TIOMOLIBIO
MapIIpyTHO- IJI0NIa[09HOro MeToaa. C
HOMOIIBIO AJIEKTPOHHOT'O U3MEPUTENS
AJIEKTPOINpoBOTHOCTH. MccmenoBaTh
s1a(hUYECKyIO POJIb JIECHOW MOPO/IbI B
YCTBIPEX HAIPABJICHUAX C ITIOMOIIBLIO
JIEKTPOHHOTO TEPMOMETPA U JIIOKCMETPA.
BriaBuTE hkoornueckue MPpUYPOYCHHOCTH
Y OLIEHWBATH 3aI1achl JIEKAPCTBEHHOTO
pacTeHus B MecTe IPOBEICHUS C
TTOMOTIIBIO ITU(POBOTO MUKPOCKOTIA.
HccnenoBanue «OrpeieneHne OCHOBHBIX
(hakTOpOB, BIUSIOLIUX HA IPOTPEBAEMOCTh
MypaBeiHHUKa C TTOMOIIBIO JIEKTPOHHOTO
W3MEPHTEIISI TEMIIEPATYPhI»

HUccnenosare-
JIbCKasA U

17

12

MeTo10510THYECKHE U METOIUYECKUE
0COOEHHOCTH OpraHu3aluu y4eOHO-
HCCIIEIOBATENBCKOM IEATEIbHOCTH.

IMPOCKTHAadA
ACATCIIbHOCTD

Hcnonb3oBanue o0pazoBaTeabHON
HUCCIIEI0BATENbCKON TEXHOIOTUH KaK
cpeAcTBO o0ecreueH s HeIPEPhIBHOTO
camo00pa3zoBaHusl. BeISICHUTH OHATHE
«TBOPUYECTBO» U «IIPOU3BOJICTBO»
[[IxoIBHBIN MPOEKT — TBOPUECKAs
JESTENIbHOCTD YYaIUXCSL.

Htoro

68

36

32




KasiennapHo — TeMaTH4eckoe MIaHHPOBAHHE

Ne Tema 3ansTHA Komnuue Hcnonp3oBanue Hara | [Hara | ITpumeua
/i CTBO 000pyI0BaHUS LIEHTpPA wiadn | ¢akr HHE
4acoB €CTECTBEHHO — HAY4YHOM
HarpaBJieHHOCTH «Touka
pocTa»
1 Baenenue. BBoanblit 1
uHCTpyKTax 1o Th
IPU IPOBEIEHUU
1a00paTOPHBIX
pabot
2-3 | CocraBm 2 DJEeKTPOHHBIA N3MEPHUTEINb
UCIOJIb30BaHUE TEMIIEPaTypbI
U poBoii DNEeKTPOHHBIN U3MEPUTEID
nabopaTtopuu AJIEKTPOIIPOBOTHOCTHU
«Hayunsble DNEeKTPOHHBINA U3MEPUTEITH
pa3BIIEYEHUs» B OCBEIIEHHOCTU (JIIOKCMETP)
0a30Boii DNEeKTPOHHBIN U3MEPUTEND
KOMILIEKTalluH kucinotHoctH (pH —metp)
DJEeKTPOHHBIA N3MEPHUTEIb
OTHOCHUTEJIBHOM BJIIAKHOCTH
BO3JlyXa
DIEKTPOHHBIE BECHI
Muxkpockorr.
CrepeoMuKpoCKoI u
OKYJISIpHasi Kamepa
4 [Tpo6ooT6op 1 1 DNEeKTPOHHBINA U3MEPUTEITH
poOOIOATrOTOBKA B TeMIIepaTypbl
UCCIIeJ0BAaTENbCKOM DNEeKTPOHHBINA U3MEPUTEITH
pabote AJIEKTPOIIPOBOTHOCTH
DNEeKTPOHHBINA U3MEPUTEITH
OCBELIEHHOCTH (JIIOKCMETP)
DNEeKTPOHHBIN U3MEPHUTEIb
kucinotHocTH (pH —metp)
DJEeKTPOHHBII N3MEPHUTENb
OTHOCHUTEJIbHOM BIAXKHOCTH
BO3/yXa
DJIEKTPOHHBIE BECHI
Muxkpockor.
CrepeoMuKpOCKOI U
OKYJISIpHasi Kamepa
5 [TporpamMmmuoe 1 [Tporpamma «IIpakTukym» Ha
obecrieueHue, HeTOyKe

UCTIONB3yeMOe ISt
paboTsl nuppoBoit
naboparopun

Ilpakxmuueckue
pabomul no
ouonozuu




bomanuxa

6 [IpakTryeckas CBeToBOI1 MUKPOCKOI
pabota Nel «JleBeHryk», HetoOyk Intel
«Y CTpOKCTBO «AKBapUyM»

CBETOBOT'O
MHUKPOCKOTIA U
OBJIa/IeHUE PAOOTHI C
HIM

7-8 | IlpakTrueckas CBeToBOI MUKPOCKOI
pabota Ne2 «JleBenryk», HetOyK Intel
«3yuenue «AKBapuym
CTPOEHUS KICTKH
KOXKHLIBI JTYKa»
3o0n02usn

9-10 | IlpakTHueckas CBeToBOI MUKPOCKOII
pabora Ne3 «JleBeHryky», HetoOyk Intel
«CpaBHeHHE «AKBapuyM
JKUBOTHOM U
pacTUTENBHOMN
KJIETKU. TKaHu
MHOTOKJIETOYHBIX
YKMBOTHBIX»

11 IIpakTnueckas CBeToBOI1 MUKpPOCKOI
pabota Ne4 «JleBeHryk», HeTOyK Intel
«3yuenue «AKBapuyMm
CTPOCHUS U
nepeIBIKEHHS
uH(py30pUHn —

Ty(henbKu»

12- | IlpakTudeckas CBeToBOI1 MUKpPOCKOI

14 pabota Ne5 «JleBenryk», HetOyK Intel
«3yuenune «AKBapHyM, OKYJISIpHast
MHOT000pa3us Kamepa
IIPOCTENIIINX »

15- | IIpakTuyeckas CBeToBOI1 MUKPOCKOI

17 pabota Ne6. «JleBeHryk», HeTOYK Intel
W3ydenue BHEIIHETO «AKBapHyM, OKYJIIpHas
CTPOCHHS Kamepa
HACEKOMBIX)»

Anamomusn u
duszuonocun

uejloeeKka




18- | IIpakTuyeckas CBeToBOI MUKpPOCKOI

19 pabota No7 «JleBeHryk», Hetoyk Intel
«CtpoeHnue u «AKBapuyM, OKYJISIpHAs
byHKIIUN Kamepa
SPUTPOLIUTOB. Ha6op ¢pukcrpoBaHHbIX
B3aumocBs3b MHUKPOIIPENapaToB
KpPOBEHOCHOM 1
JIBIXaTeIILHOMI
CHCTEMBI OPTaHOB)

20- | IlpakTrueckas CBeToBOI MUKPOCKOIT

22 pabota Ne§ «JleBenryk», HetOyK Intel
«'uruennueckast «AKBapHuyM, OKyJsipHas
OLIEHKA MTUTHEBOM Kamepa, J1eTPOHHBIN
BOZbD) usmepurens pH,

3JIEKTPOHHBII U3MEPUTEITh
TETUIONPOBOAHOCTH

23- | IlpakTrueckas CBeToBOI MUKPOCKOII

25 pabota Ne9 «JleBeHryk», Heroyk Intel
(MccnenoBaTeNIbCKUM «AKBapHyM, OKYJIIpHast
YPOK) KaMmepa,dJIeTPOHHBIN
«l'urnena nuTaHusl. n3Mmepurens pH
Nsyuenne pH
HEKOTOPBIX
HOMYJISIPHBIX
HAITUTKOB.

26- | IlpakTrueckas CBeToBOI1 MUKpPOCKOI

28 pabota NelO «JleBeHryk», HeTOyK Intel
(uccnenoBaTeNbCKUit «AKBapuyM, OKyJIsIpHas
ypok) «M3yueHue Kamepa, JJIEKTPOHHBIN
HEKOTOPBIX CBOMCTB n3mepurens pH,
CJIIOHBI U [TpoOupku nim MepHbIe
KEITyJTOYHOT'O COKa» CTaKaHbI
Axonozun

29- | UccnenoBarenbekas DNEKTPOHHBIA H3MEPUTEIT

32 padorta Nel.» Cpena AIIEKTPOIIPOBOAHOCTH
o0uTaHUsl pacTeHUH.
Abuotnyeckue
(baxTOpBI Cpebl»

33 - | UccnenoBarenbckas DNEeKTPOHHBIN U3MEPUTEND

36 pabota TeMIIepaTypbl
Ne2.»3Onapuueckaxs ONEKTPOHHBIN U3MEPUTEND
pOJIb ONIpEAEIIEHHON OCBEILIEHHOCTH (JIIOKCMETD)
JIECHOM MOPOABD»

37- | UccnenoBarenbckast DJEeKTPOHHBIA H3MEPUTEh

41 pabota Ne3.»OrneHka AJIEKTPOIIPOBOTHOCTH

3aI1acoB
BBIOPAHHOTO BHJIA

DIIEKTPOHHBIN U3MEPUTETH
kucaoTHocTH (pH —MeTp)

JIEKapCTBEHHOTO
pacTeHus»




42-
46

UccraenoBarenbckas
pabota Ned
«Bnusane
OCBCIICHHOCTH Ha
COTPSDKEHHBIA POCT
1100€eroB BHIOpaHHOM
JIPEBECHOM TIOPO/IBI
U UCCJIeYyeMOT0
BHJA JUIIANHAKAY

DJIEKTPOHHBIN U3MEPHUTETb
TEeMIIEpaTypbl
DJIEKTPOHHBIN U3MEPUTETH
AJIEKTPOIIPOBOIHOCTH
DJIEKTPOHHBIN U3MEPUTETH
OCBEIIIEHHOCTU(JTFOKCMET))

47-
50

HccnenoBarenbckas
pabota NeSy.
Wccnenopanue
MIPOrpeBAEMOCTH
MypaBeHHHKaA

ONEeKTPOHHBIN U3MEPUTEND
TeMIepaTypsbl

Hccneoosamenvcka
A U NPOeKmMHan
0esAmenbHOCHb
WKOJIbHUKOG

51

OO6pa3oBarenbHas
UCCIIC/IOBATEIIbCKAS
TEXHOJIOTHSI

53

Pedepar, npoekr,
UCCIIEIOBaHHE

54-
55

CootHouieHue
HAy4YHOTO U
y4eOHOro
HCCIIeIOBAHUM

56

B3anmocsa3p
MIPOEKTa U
HUCCIIEI0OBAHUA

58

TpebGoBanus
BBITTOJIHEHUIO.
yueOHo-
UCCIIEJ0BATENbCKUX
pabot

59-
60

Kak ohopmuts
pe3yIbTaThI
WICCIICTIOBAHUS

63

IToaroroBka k
OTYETHOU
KOH(pepeHIH

64-
68

OrtuerHas
KOH(pepeHIHs




