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Hlosachnumenvnas 3anucka

CoBpeMeHHBIN Y4eOHBIN MPOIECC HAMPABIICH HE CTOJBKO Ha TOCTH)KEHHE PE3YJIbTATOB B 00JIACTH
MIPEAMETHBIX 3HaHUM, CKOJIBKO Ha JINYHOCTHBIA pocT pebenka. OOydeHue mo HOBbIM 00pa30oBaTeIbHbIM
CTaHJapTaM MpeIycMaTPUBAET OpPraHU3AIMI0 BHEYPOUHOH ACATEIBHOCTH, KOTOpas CIOCOOCTBYET
PACKpBITHIO BHYTPEHHETO IOTEHIMAda KaKIOro YYEHHKa, Pa3BUTHE U MOJICP)KaHHWE €ro TaJlaHTa.
OgHuM W3 KIIIOYEBBIX TPEOOBaHWI K OMOJOTHYECKOMY OOpPa30BaHHIO B COBPEMEHHBIX YCIOBHSAX H
BOKHEHIIUM KOMIIOHEHTOB peanu3anuu PI'OC sBisieTcs OBIAJICHUE YYalIUMUCS MPaKTHYECKUMH
YMEHUSMH U HaBbIKaMHU, IIPOEKTHO — UCCIIEI0BATEILCKOM AesITeNbHOCTHIO. [Iporpamma «IIpakTudeckas
Ouosiorus» HarmpaplieHa Ha (OPMHPOBAHHUE Y YYAIIMXCS MHTEpEca K M3yYEHUIO OMOJIOTHUH, Pa3BUTHE
MPaKTUYECKUX YMEHHM, MPUMEHCHHE IMOJYYCHHBIX 3HAHWUW HA TPAKTHKE, MOJrOTOBKA yUYalTUXCs K
Y4aCTHIO B OJIMMIIUAIHOM JBMKEeHHUU. Ha TOMONHUTENbHBIX 3aHATUSIX 1O OMOJIOTHH 3aKJIa/IbIBAIOTCS
OCHOBBI MHOTHX MPAKTHYECKUX YMCHHH IIKOJHLHUKOB, KOTOPBIMH OHU OYyIyT TIOJB30BaTHCSA BO BCEX
MOCJIEIYIONIUX Kypcax n3ydeHus ouosnoruu. KonmuecTBo MpakTUUeCKUX YMEHUN U HaBBIKOB, KOTOPHIE
y4daimuecs JIOJDKHBI YCBOUTh Ha ypokax «buosiorum» 10CTaTOYHO HEBEIMKO, IMOATOMY BHEYpPOUHAS
JeSATEeILHOCTh OY/ET JOMOJHUTEIHLHOM BO3MOXKHOCTBIO IS 3aKPETUICHHUS U OTPAOOTKU MPAKTHYECKUX
ymenuit yuamuxcs. [IporpamMma crnocoOCTBYeT O3HAKOMIICHHIO C OpPraHU3alMed KOJUICKTUBHOTO U
WHJUBUIYaJIbBHOTO WCCIEA0BaHUs, OOYUYCHUIO B JIEWCTBHUH, MO3BOJISET YEPEIOBATh KOJUIEKTUBHYIO U
WHJUBUIYAJIbHYIO JCSTEIBHOCTh. TeopeTnyeckuil MaTepuall BKIIOYAET B ¢€0s1 BOMPOCHI, KACAIOIIUECS
OCHOB ITPOEKTHO-HCCIIEI0BATENbCKON eI TEIbHOCTH, 3HAKOMCTBA CO CTPYKTYpPOIl pabOTHI.

Takxe, maHHBIA Kypc OyaeT crmocoOCTBOBaTh Pa3BUTHIO Y4eOHOM MOTHBAllMU MO BBIOOPY
npodeccuu, CBI3aHHOM cO 3HAHUSIMU B o0actu 6uonorun. [Ipu peanuzanuu cogepxaHus IpoOrpaMmbl
YUUTBHIBAIOTCS BO3PACTHBIC U MHAWBH]IYaJIbHBIE BO3MOXKHOCTH MOJPOCTKOB, CO3AIOTCS YCIOBHS IS
YCIELIHOCTH KaXK0ro o0ydaromnierocs

Lenv u 3a0auu npozpammul

[ens: co3manue ycloBUiA ISl YCICIIHOTO OCBOCHUS YUAIIUMHUCS MPAKTHUECKOM COCTABIISIONIEH
MIKOJILHOM OMOJIOTMHM U OCHOB HCCJIEN0OBATEIILCKON A€ TEIbHOCTH.

3agauu:

1. dopmupoBaHUE CHUCTEMbl HAy4YHBIX 3HAHUH O CHCTEME >KHBOH NPHPOJBI U HAYAIbHBIX
IpeCTaBIeHUH 0 OMOIOTHYECKUX 00BbEKTaX, Mpoleccax, sIBICHUIX, 3aKOHOMEPHOCTSIX .

2. TlpuobpereHue OmbITa MCIIOIB30BAaHUS METOAOB OMOJIOTHUECKOW HAYKH JUISI TIPOBEICHHS
HECJIOKHBIX OMOJIOTHYECKUX IKCIIEPUMEHTOB.

3. PasBuTHe yMEHHUI U HABBIKOB ITPOEKTHO — UCCIICIOBATEIILCKOM JIEITEILHOCTH.

4. TloaroroBka y4amuxcs K y4aCTHIO B OJUMITMAIHOM JIBUKEHUU.

5. ®opMupoBaHHE OCHOB FKOJIOIMUYECKON rPaMOTHOCTH.

[Ipu opranuzanuu 00pa30BaTENBHOIO Ipollecca HEOOXOAMMO OOpaTUTh BHUMaHUE Ha
CJIEAYIOIINE aCTIEeKThI:

1. Co3nanue noproiano y4YeHHKA, IO3BOJSIOLIEE OIEHMBATh €ro JIMYHOCTHBIM POCT;
WCIIOJIb30BAaHNE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHUH (TEXHOJIOTHS Pa3BUTHUS
KPUTHYECKOTO MBIIIJICHHUSI, TEXHOJIOTHUS TIPOOJIEMHOTO 00YUEHUSI, TEXHOJIOTHS 00yUEHUS B
COTPYIHUYECTBE, METO]] TIPOEKTOB).



2. OpraHuzanusi TMPOEKTHOW JEATENbHOCTH IIKOJbHUKOB W  MPOBEJACHHE MHHHU-
KOH(EepeHIMHA, TMO3BOJIAIONNX IIKOJIbHUKAM TNPEACTaBUTh HHIUBHIyaJbHBIC (WM
IPYIIIOBBIE) TPOEKTHI IO BEIOPAHHOM TeMe.

@DopMbI TIPOBENICHUSI 3aHATUN: TPAKTHUYECKHEe U J1abopaTopHbie pPabOThI, IKCKYPCHH,
3KCH€pI/IMeHTBI, HaGJHOI[eHI/ISI, KOJIJICKTUBHBIC )41 I/IH[[I/IBI/II[yaJIbHBIe HUCCIICAOBaHUA,
caMoCTOsITeNIbHAs pad0Ta, KOHCYJIBTAIUN, TIPOCKTHAS U UCCIIC0BATEIbCKAS ACITEILHOCTD, B TOM
yuciie ¢ ucnoab3oBanuem UKT.

MeToapl  KOHTpOJISA:  3allMTa  HUCCIEAOBATENBCKUX  PabOT, MUHH-KOH(EpEeHIHus ¢
IIPE3EHTALUAMU, JOKJIa/, BEICTYIIJICHUE, IIPE3EHTALMs, Y4aCTHE B KOHKYPCAX MCCIIEI0BATEIbCKUX
pabot, omumnuanax. TpeOoBaHWs K YpOBHIO 3HAaHUM, YMEHHMH M HaBBIKOB 110 OKOHYAHHUIO
peanusanuu

Pabouas nmporpamma mo O6uojoruu Ui Kypca BHEYypouHOU nestesnbHOCTH «lIpakTrueckas
ouonorus» st 9-11 knaccoB 0011e00pa30BaTENBHOM IIKOJIBI C UCTIOJIB30BAaHHEM 000PYIOBaHHS
nenTpa «Touka pocta» cocraBieHa Ha ocHoBe DI'OC OOO u aBTOpcKOl yuyeOHON MpOTrpamMMbl
«buonorus. Hayunsie paszsiedenus» (6a3oBast komruiekranus) [{serkoB A.B.Cmupros U.B. M.:
«Hayunsble pa3Bieuenus», 2021. -72c.

YMK «Touka pocta» 9-11-kmacc: ydueOHOe u3maHue Uisi 00meoOpa3oBaT. OpraHHU3alliH.
Agtopsr:) lBetkoB A.B.CmupnoB U.B. M.: «Hayunsie pa3Bieuenus», 2021. -72c.

Cpoxk peanuzanuu — 1 roj, 2 yaca B HEJEINIO.

IInanupyemMble pe3yJbTaTbl OCBOCHHMS Kypca BHEYPO4YHOI JesiTeJIbHOCTH.
JInyHOCTHBIE pe3y/IbTaThl:

1. 3HaHMs OCHOBHBIX MPUHIIUIIOB U TIPABUJI OTHOILIEHUS K KHUBOW MPHUPOJIE.

Pa3BuTre nmo3HaBaTeNbHBIX HHTEPECOB, HAIIPABIEHHBIX HA U3yYEHUE KUBON IPUPOIBIL.

3. Pa3sButue WHTENVIEKTyaldbHBIX YMEHHH  (IOKa3plBaTh, CTPOUTH  PACCYXKACHHUS,
aHAIM3UPOBATh, CPABHUBATH, JI€TIaTh BHIBOBI U IPYTOE)

4., DcTeTHYECKOro OTHOIIEHHUS K KUBBEIM OOBEKTaM.

N

MertanpeamMeTHbIe pe3yabTAThI:

1. OsnageHue COCTaBISIOIIMMHU UCCIEI0BATEIbCKONW U MPOEKTHOU JEATEIbHOCTH: YMEHHE
BUJETh NpoOJeMy, CTaBUTb BOIPOCHI, BBIJBUTATh THUIOTE3bl, JaBaTh OMNPEACICHUS
HNOHATHUAM, KJIaCCU(PHUIIMPOBATh, HAOII01aTh, TPOBOAUTH SKCIIEPUMEHTBHI, 1€1aTh BBIBOJIbI
U 3aKJIIOUEHHs], CTPYKTYpUPOBaTh MaTepual, OObACHATh, JOKa3bIBaTh, 3aIMIIATh CBOU
UJEH.

2. YMmeHue paboraTh C pa3HbIMH HCTOYHMKAMU OMOJIOTMYECKOM HUH(OpMaLUH,
aQHAIM3UPOBATh U OIEHMBATh MH(POPMAIUIO, IPE0Opa3OBbIBaTh MHAOPMALIUIO U3 OJHOMN
(GbOpMBI B IPYTYIO.

3. YMeHme aneKkBaTHO HCIIONB30BaTh PEYEBBIC CPEACTBA Ul AUCKYCCHH M apTyMEHTAIHH
CBOEHM NO3UIMM, CPaBHMBATh pPa3Hble TOUKU 3pPEHUS, apTyMEHTHPOBATh CBOIO TOUKY
3peHusl, OTCTauBaTh CBOIO MO3UIHIO.

IIpeameTHBbIE pe3ybTaThI:
B no3HaBarte/ibHOM (MHTEJJIEKTYaJIbHOI) cepe:



BriienieHue CylecTBEeHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB M ITPOIIECCOB.
Knaccudukaiuss — omnpeneneHue NPUHAIICKHOCTH OHOJIOTHYECKUX OOBEKTOB K
OTIpEeICTICHHOM CUCTEMATHYECKOH TpyIITe.

OOmbsicHeHHE PO OMOJIOTUH B IPAKTHUYECKON AEATEIbHOCTH JIIOJCH.

CpaBHEeHHE OHOJOTMUECKUX OOBEKTOB M IIPOIIECCOB, YMEHHE JejaTh BBIBOABI U
YMO3aKJTFOUCHHUS Ha OCHOBE CPABHEHUSI.

YMeHnue paboTaTh C ONpeneIuTeNsIMH, JIA00paTOPHBIM 000pyI0BaHUEM.

OBnaseHre MeTo1IaMu OUOJIOTUYECKOW HAYKU: HAOIIOACHUE W ONMUCAaHNE OUOIOTHUECKUX
00BEKTOB U TPOIECCOB; MOCTAHOBKA OMOJIOTHYECKUX IKCIIEPUMEHTOB M OOBSICHCHHE WX
pPE3yJIbTaTOB.

B neHHOCTHO-OpHEeHTALMOHHOM cdepe:
1. 3naHMe OCHOBHBIX MPaBUJI TOBEACHUS B IPUPOJIE.
2. AHanu3 U OlLIEHKa MOCJIEJCTBUI 1eATeIbHOCTH YeI0BeKa B MPUPO/IE.
B cdepe TpynoBOii AeSITEILHOCTH:
1. 3nanwue u cobarofeHue MpaBmil pabOTH B KaOMHETE OMOJIOTHH.
2. Cobnrogenue mpaBmil pabOThl ¢ OMOIIOTUYECKUMU TPUOOpaMU M HHCTPYMEHTaMH.
B acrernueckoii cepe:
1. OpnageHue yMeHHEM OIICHHBAThb C OCTETUYECKOM TOYKH 3pEHUS OOBEKTHI >KUBOU

HPUPOJIBI.
Coaep:xanue Kypca
HasBanue ConeprxaHue TeMbl dopmel Bunsl nestensHocTH
pa3zeNnoB U TeM OpraHu3aLuu yyaumxcs
3aHSTHS
Beeoenue Hcrnonb30BaHNE 3IEKTPOHHBIX [IpakTrueckue u 1.YyeOHo-
W3MEpUTEIEH: nabopaTopHbIe HCCIIEI0BATEIbCKAS
AJIEKTPONPOBOHOCTH, paboThI, UCCIIENO- 2. Ilo3HaBarenpHas
JIOKCMETP, U3MEPUTEID BaTenbckue paborsl | 3. MHpopmairoHHo-
kuciaoTHocTH pH, anextponnsle | Jlekuus MO3HABaTENIbHAS
BECHI IPOrpaMMa Ha HEeTOyKe OKcKypcus 4. YuebHas
«IIpakTukym» Mertoanueckue CemuHap 5. NHTennexryanbHas
onucanus JadopaTopHbIX padot. | becena
Huckyccns
Ilpakmuueckue | PaccmMaTpuBaHUE KIIETOK IIpakTueckue u 1.YuebHo-
pabomol no OpPraHU3MOB Ha TOTOBBIX nabopaTopHble UCCIIEI0BATENbCKAs
ouonocuu MUKpoIIpenaparax JMcTa paboThl, uccneno- 2. Ilo3zHaBarenbHas
bomanuka 3J10]1€W, IPUTOTOBJICHUE BaTtenbckue padotel | 3. MHOopmanmoHHo-

MHUKpOIpenapaTa u3 KOXXHUIbI
JIYKOBHIIBI C UCIIOJIb30BAaHUEM
U(PPOBOrO0 MUKPOCKOTIA
«JleBenryk», HetOyk Intel
«AKBapuym»

Jlexuus
OKCKypcust
IIpaxTrueckas
paborta
CemuHap
becena
Huckyccus
Jlexuust
OKcKypcus
[TpakTnueckas
pabota
CemuHap

[I03HABATENbHAS
4. YyeOHnas
5. NHrennexryanbHas




becena

Huckyccus
Ilpakmuueckue | llonrotoBiieHHE NUTATEIBLHON [IpakTrueckue u WunuBunyanbHas, B
pabomvl no cpeap! st uHQY30pHH — nabopaTopHbIe napax, rpyImnoBas
ouonocuu TydeabKH, IPU TOMOIIN paboTHI, 1.YuebHo-
3oonoeus OKYJISIpHOI KaMephbl HCCIIEIOBATENbCKUE | UCCIIEI0BATENbCKAS
3a(pUKCUPOBATH YBUICHHBIE paboThI 2. [lo3naBarenbHas
undyzopuu. Paccmarpuanue Jlexuus 3.MudopmannoHHo-
rOTOBOTO MHUKpOIIpernapaTa DKCKypcus MO3HABaTENIbHAS
uHdy3opuii. Pa3BuBars HaBeiku | [IpakTHueckas 4.YyeOHast
3IEKTPOHHOTO 0OPMIICHHS paborta WuTennexryanbHas
BBITTOJIHEHHON paboTHI. CemuHap
PaccmarpuBanue rotoBbix becena
MUKpOIIpENapaToB: pOTOBOIO Huckyccus
amnmapara m4esbl, 4acTh Kpblia
06a00YKH, MYPOBBSI, MyXHU
Ilpakmuueckue | PaccmaTpuBaHue B MUKPOCKOIT IIpakTnueckue u NunuBunyansHast, B
pabomul no «JleBenryk», HetOyk Intel nabopaTopHble napax, rpymnnoBas
ouonocuu «AKBapHyM «TOTOBBIX paboTHI, 1.YuebHo-
Anamomus u MHUKpPOIIPENapaToB KPacHbIX UCCIIEJIOBATEIbCKUE | UCCIIEOBATEIbCKAS
Qusuonoeus KJIETOK KPOBHU YeJIOBEKa U paboThI 2. [lo3naBarenbHas
yejnogeKa 3PUTPOLUTOB JISTYIIIKH, Jlekuus 3.MudopmanmronHo-
CPaBHHUTb UX MEXKITY COOOM. DKCKypcus MO3HABATENIbHAS
CrnenaTb 0OLIMIA BEIBOJ O [IpakTuueckas 4.YaeOHast
B3aMMOJICHCTBHH KPOBEHOCHOH | paboTa WuTennexryanbHas
U ObIXaTEIILHON CUCTEM. Cemunap
ITo3HaKOMUTE ydaluxcs ¢ becena
MpaBUJIaMU TUTUEHBI TUTAHUS, Huckyccus
n3yuuTh pH HEKOTOPBIX
HAIUTKOB, BBIITYCKAEMBIX
MPOMBIIIJICHHBIMU CIIOCOOAMHU.
Pa3BuBaTh yMeHMs HaBbIKA
paboThI ¢ JaTYMKaMU LIUPPOBOI
1abopaTOpUU U MIPAKTUUYECKOE
MIPUMEHEHUE
OpraHOJIENTUYECKUX METO/I0B
OLICHKH Ka4yecTBa BOJBI. Y POKHU
— UCCIIEZIOBAHHUS
Ilpaxmuueckue | ccnemoBaTh 0COOEHHOCTU [IpakTrueckue u NunuBunyanvHast, B
pabomsi no 9KOJIOTHH BBIOPAHHOTO 00BEKTa | JlabopaTOpHbIE napax, rpyrnmnoBas
ouonocuu C TIOMOIIIbIO MAPIIPYTHO- paboThI, 1.061mmecTBeHHO-
Oxonocus ionaiouHoro meroza. C HCCIIEIOBATEeNIbCKUE | MOJIe3HAast
MOMOUIBI0 DJIEKTPOHHOTO paboThI 2.Y4ebHo-
U3MEpUTEIS Jlexuus HCCIIeIOBATENbCKAs
AIIEKTPOIPOBOJIHOCTH. OKcKypcus 3.MudopmanrnoHHo-
UccnenoBars smadudeckyro [TpakTnueckas MO3HaBaTeIbHas
POJIb JIECHOM MOPOJIBI B YEThIpeX | pabora 4. YuebHas
HaIlpaBJIEHUAX C IOMOUIb. Cemunap 5.9konoro-
ONEKTPOHHOIO TEPMOMETpPA U becena HampaBlIeHHAs
JOKCMeTpa. BeisiBUTH HMuckyccns 6.IIpakTueckas
JKOJIOTUYECKUE (mpuxnaaHas)

IIPUYPOYECHHOCTH U OIICHUBATh




3arachkl JIEKapCTBEHHOTO
pacTeHusi B MECTE MPOBEACHUS C
MOMOIUIbIO IIU(PPOBOTO
MHKpockora. MccnenoBanuu,
ornpezeneHne 6uomMacchl
ONpPEIeTUTh OCHOBHBIC
(bakTopsbl, BIUAIOIINE HA
MIPOrpeBaEMOCTh MypaBeiTHUKA C
MOMOIUIbIO0 DJIEKTPOHHOTO
HU3MEPUTEIL TEMIIEPATYPBI

HUccneoosamenw
cKas u
npoeKmHast
0esimeibHOCMb

Metoonoruyeckue u
METOJIUYECKIE OCOOEHHOCTH
OpraHu3aiuu yaeoHo-
HCCIIEIOBATENIbCKOM
nesiTeNbHOCTH. Vcnonb3oBanue
o0Opa3oBarenbHON
UCCJIEIOBATENLCKON TEXHOIOTUN
KaK CPeJICTBO 00ECTICUCHHS
HEMPEPBIBHOTO
camMoo0pa3zoBaHus. BeISICHUTH
MOHSITHE «TBOPYECTBO» U
«IPOU3BOJICTBO»

Pedepar — nucpmeHHO

0o OpMIICHHBIN JOKIa Ha
3aJJaHHYIO TEMY.

[IIx0JIbHBIN ITPOEKT —
TBOpYECKas ACSITENLHOCTD
YYaIIUXCS.

Hccnenosanue — 310
TBOPYECKUH MPOLECC U3YUCHUS
00BEKTa WIIH SBICHUS C
ONPEAEICHHOMN LETBIO.
BhIsICHUTH pactipocTpaHeHHbIE
OIIMOKY IPU HATUCaHUU
npoekTa. HayduTh BHICTaBISTH
runoresy npoekra. Kak
MPaBUJIBHO O()OPMHUTH
YUEHUYECKUH MPOEKT.

[IpakTuueckue
paboTHI B MOJIEBBIX
YCIOBUSAX

Pabora ¢
uHdopmanuen
(nmocemienue
OMOJIMOTEKH )
Odopmnenue
JOKJIaJa u
MIPE3CHTAIUH T10
OTpeieIEHHOM TeMe

NuauBunyanbHasi, B
napax, rpyImnroBas
3amnuTa NpoeKToB

TeMaTnuyeckoe NJIAHMPOBAHUE

Ne

Paznen, rema
3aHATHA

Komu
YeCTBO
qacoB

Teopus

[IpakTrka

@opMBI IPOBEICHUS

ol =

Bsenenue

5

becena. [Ipaktuueckas pabora «3yuenue
puOOPOB AJIs1 HAYYHBIX HCCIIEA0BaHUN
71a00paTOPHOTO 0O0PYAOBAHUSI.
[TpakTuueckas pabora «3ydyenue
YCTPOMCTBA YBEJIIMUUTEIBHBIX IPUOOPOBY.
JlabopaTopHbIil MPaKTUKYM
«I[IpuroroBiieHne U paccMaTpUBaHNE




MUKPOIIpENapaToB. 3aprcoBKa
OUOIOrMYECKUX OOBEKTOBY.

[IpakTnueckue
paboThI 1O
OnosoTHH
boranuka

PaccmatpuBaHue KIETOK OpraHM3MOB Ha
TOTOBBIX MUKPOIIPENapaTax JUCTa AIOJIEH,
HPUTOTOBJICHHE MUKPOIIpErapaTa u3
KO>KHIIBI JIYKOBHIIBI C UCIIOJIb30BaHUEM
dpoBoro MUKpockorna «JIeBeHryk»,
HeTOyK Intel «AxkBapuym»

[IpakTnueckue
paboThI 1O
OnoJIoTHH
3oomorus

[TpuroroBneHre NUTATENBHOMN Cpeibl 1Jis
uHy30pun — Ty()eabKH, MPH MOMOIIN
OKYJISIPHOW KaMepbl 3apUKCUPOBAThH
yBHUeHHbIE HH(Dy30pun. PaccmarpuBanue
rOTOBOT'O MUKpoIIpenapara uHQYy30pui.
PaccmarpuBanue rotoBsix
MHUKpPOIIPENapaToB: pOTOBOIO arnmapara
4eJIbl, YacTh KpbUta 6ab0uKH, MypaBb,

MYXH

[IpaxkTnueckue
paboTHI 1O
OHoIoTHH
AHaTtomus U
busnonorus
YeJIoBeKa

11

PaccmarpuBanue B MUKPOCKOIT
«JIeBenryk», HetOyK Intel «AxkBapuym»
rOTOBBIX MUKPOIIPENapaTOB KPAaCHbIX
KJIETOK KPOBH Y€EJIOBEKA U SPUTPOLIUTOB
JATYIIKU, CPABHUTH UX MEXYy COOOH.
Caenatb oOLIMIA BBIBOJ] O B3aUMOAECHCTBUU
KPOBEHOCHOM U JIBIXATEJIbHOM CUCTEM.
[To3HaKOMUTH y4aluxcs ¢ MpaBUJIaMU
TUTMEHBI MUTaHUs, U3y4yuTh pH HEKOTOpBIX
HAIIUTKOB, BBIITYCKAaEMBIX
IIPOMBINIJIEHHBIMU crioco0aMu. Pa3BuBath
YMEHUS HaBbIKa pabOThI C TaTYNKAMHU

1M (poBOH J1abOpaTOPUU U MTPAKTUIECKOE
IIPUMEHEHNE OPTaHOJIENITUYECKUX METO/I0B
OLICHKH Ka4yeCTBa BOJbI. Y POKH —
UCCJIEJOBaHMSL.

[IpakTrueckue
paboThI 1O
OuoI0rNu
Okonorus

22

14

HccaenoBaTh 0COOCHHOCTH 3KOJIOTUH
BBIOPAHHOTO OOBEKTA C TIOMOIIBIO
MapIIpyTHO- TUIOMIAI09HOTO MeToaa. C
MTOMOIIIBIO AJIIEKTPOHHOTO U3MEPHUTENs
AJIEKTPOTIPOBOTHOCTH. VcciienoBarh
saadUUECcKyIO POJIb JIECHOW MOPOJIBI B
‘—IeTI)IpeX HaHpaBJ'IeHI/ISIX C MIOMOIIIBIO
AIIEKTPOHHOTO TEPMOMETPA U JIFOKCMETPA.
BrisgButh OKOJIOTHUYCCKHUC HpI/IypO‘—IeHHOCTI/I
Y OLICHMBATH 3aIachl IEKAPCTBEHHOTO
paCTCHI/IH B MCCTEC HpOBe)IeHI/ISI C
MTOMOIIBIO I POBOTO MUKPOCKOIIA.
Uccnenosanue «OnpeneneHne OCHOBHBIX
($haKkTOpOB, BIUSIONINX HA IPOTPEBAEMOCTh
MypaBelHHKa ¢ TTIOMOIIBIO JIEKTPOHHOTO
WU3MEPUTEIS TEMIIEPATYPHI»

Uccnenosare-
JIbCKAsA U

17

12

MeTtoomornyeckue 1 METOANYECKHE
0COOEHHOCTH OpraHu3alnuu y4eOHo-
MCCJIEI0BATEIbCKON AEATENbHOCTH.




MIPOEKTHAsI
NEesITeIbHOCTh

Hcnonbs3oBanne 00pa3oBaTeIbHON
HCCIJIE0BATEIbCKON TEXHOJIOTUN KaK
CpelCTBO oOecreueHus: HempepbIBHOTO
camoo0pa3oBaHusl. BELSICHUTE OHSTHE
«TBOPYECTBO» U IIPOU3BOJICTBO»
[IIx0JIbHBIN ITPOEKT — TBOPYECKAs
JIEATEIbHOCTh yYalIUXCsl.

Hroro 68

36

32

KasiennapHo — TemaTnyeckoe mJiaHUpPOBaHUe

No Tema 3ansaTus Komunue Hcnonp3oBanue Hara | Harta | [Ipumeua
/1 CTBO 000pyIoBaHUs IIEHTPA Wwian | Qaxr HUE
4acoB €CTECTBEHHO — HAyYHOU
HarnpaBjieHHOCTU «Touka
pocTtay
1 Beeneuue. Beoausiii 1
nHCTpyKTax no Th
IIpU NIPOBEJICHUU
n1a0opaTOPHBIX
pabor
2-3 | CocraB u 2 DNEKTPOHHBIN U3MEPUTEID
HCIOJIb30BaHUE TEMIEPATYPbI
uudpoBoit DNEeKTPOHHBIN U3MEPUTEIb
naboparopuu ANEKTPONPOBOTHOCTH
«Hayunbie ONEKTPOHHBIA U3MEPUTEIID
pa3BiE€UYECHUS» B OCBEILIEHHOCTH(JTFOKCMETD)
6a30Boii ONEKTPOHHBIA U3MEPUTEIID
KOMIUIEKTalluu kucnotHocTH (pH —meTp)
ONEKTPOHHBIA U3MEPUTEIID
OTHOCUTEIbHOW BIAXKHOCTH
BO3/yXa
DNEeKTPOHHBIE BECHI
MUuKpPOCKOIL.
CTepeoMuKpOCKOIl U
OKYIIsipHasi Kamepa
4 [Ipo6ooT6op u 1 ONEeKTPOHHBIA U3MEPUTEIH
poOONOArOTOBKA B TEMIEPATYPhI
HCCIIEN0BATENbCKON DIIEKTPOHHBIN U3MEPUTEID
pabote ANEKTPONPOBOIHOCTH

DIIEKTPOHHBIN U3MEPUTEID
OCBEIIEHHOCTU(JTFOKCMET))
DIIEKTPOHHBIN U3MEPUTEID
kuciaotHocTH (pH —meTp)
DIIEKTPOHHBIN U3MEPUTEID
OTHOCHUTEIIHOH BJIa)KHOCTHU
BO31yXa

ONEKTPOHHBIE BECHI




Muxkpockor.
CrepeoMUKpOCKOIl U
OKYJIsIpHasi Kamepa

3) [IporpammHuoe IIporpamma «lIpakTukym» Ha
obecrieueHue, HETOYKE
HCIOJIb3YEMOE IS
paboThl 1TUdpOBOI
nabopaTopuu
Ilpakmuueckue
paoomul no
ouonozuu
bomanuka

6 [IpakTrueckas CBeToBOI1 MUKPOCKOI
pabota Nel «JIeBeHryk», HetOyK Intel
«Y CTpOUCTBO «AKBapuym»

CBETOBOI'O
MHUKPOCKOTIa U
OBJIa/ieHuE paboThI C
HUMY

7-8 | IlpakTtuueckas CBeToBOI MUKPOCKOII
pabota Ne2 «JleBenryk», HetOyk Intel
«M3yuyenue «AKBapuyMm
CTPOCHUS KIETKH
KO>KMILIbI JTYKa»
3oonozun

9-10 | IlpakTuueckas CBeToBOI MUKPOCKOI
pabota Ne3 «JIeBeHryk», HeTOyK Intel
«CpaBHeHUE «AKBapuyM
KUBOTHOM U
pacTUTENBHON
KieTku. Tkanu
MHOTOKJIETOYHBIX
KHBOTHBIX)»

11 [IpakTnueckas CBeToBOI MUKPOCKOI
pabota Ne4 «JIeBeHryk», HeTOyK Intel
«3ydeHne «AKBapuyM
CTPOEHUS U
MepeBIKEHUS
uHpy30pUn —

TyQeIbKn»

12- | IlpakTrueckas CBeToBOI1 MHUKPOCKOII

14 pabota Ne5 «JleBenryk», netoyk Intel
«M3yuenue «AKBapHyM, OKYyJIsIpHas
MHOT000pa3us Kamepa
MIPOCTEUILINX

15- | [IpakTuueckas CBEeTOBOM MUKPOCKOI

17 pabota Neb6y. «JleBenryk», HeTOyK Intel
N3yuenne BHENIHETO «AKBapuyM, OKyJIsIpHas
CTPOCHUS Kamepa

HaCEKOMBIX»




Anamomus u

duszuonozun
yenoeeka

18- | IIpakTHueckas CBeToBOI MUKPOCKOI

19 pabota Ne7 «JleBenryk», netoyk Intel
«Ctpoenue u «AKBapuyM, OKYJIsIpHas
byHKIMHA Kamepa
SPUTPOLIUTOB. Habop ¢pukcupoBaHHBIX
B3aumocssi3p MHKpOIIpenapaToB
KPOBEHOCHOM U
NBIXaTEIbHON
CHCTEMBI OPTaHOBY

20- | [IpakTuueckas CBETOBOM MHKPOCKOT

22 pabota Ne§ «JleBenryk», HetOyk Intel
«'urnennyeckas «AKBapHyM, OKYyJIsIpHas
OLICHKA NMUTHEBOU KaMepa,dJIeTPOHHBIN
BOJIBI» uzMepurens pH,

AJIEKTPOHHBINA H3MEPUTEITH
TEIIONPOBOAHOCTH

23- | IlpakTuueckas CBeToBOI MUKPOCKOI

25 pabota Ne9 «JIeBeHryk», HetOyK Intel
(uccnenoBaTeNnbCKUi «AKBapuyM, OKyJISIpHAS
YPOK) KaMmepa,d3JIeTPOHHBIN
«I'uruena nuTaHusl. n3mepurens pH
N3yuenue pH
HEKOTOPBIX
HOMYJISPHBIX
HAITUTKOB.

26- | IlpakTuueckas CBeToBOI1 MHUKPOCKOII

28 pabota NelO «JleBenryk», HetOyk Intel
(uccnenoBaTeNnbCKUi «AKBapHyM, OKYyJIsipHas
ypok) «3yuenne KamMmepa, dJIeKTPOHHBIHI
HEKOTOPBIX CBOHUCTB u3Mepurens pH,
CITIOHBI U [TpoOupku uimm MepHbIe
KEITyJJOUHOT'O COKa» CTaKaHbI
Jkonozusn

29- | UccnenoBarenbcKas DJEeKTPOHHBIA U3MEPUTEID

32 pabota Nel.» Cpena ANEKTPONPOBOIHOCTH
oOuTaHUS paCTEHUI.
AbuoTrnueckue
(hakTOpBI CpeIBI»

33 - | UccnenoBarenbckas DJEeKTPOHHBIN U3MEPUTEID

36 pabora TEMITepPaTyphI
Ne2 . »2napuueckaks ONEKTPOHHBIA U3MEPUTEIID
pOJIb OIIPENEIEHHON OCBEILEHHOCTH(JTIOKCMETD)
JIECHOM TIOPOABD»

37- | UccnenoBaTenbCckas DIIEKTPOHHBIN U3MEPUTEID

41 pabota Ne3.»Oruenka ANEKTPONPOBOIHOCTH

3aIlracoB
BBI6paHHOFO Buaa

DJEeKTPOHHBIA U3MEPUTEIb
kuciaotHocTH (pH —meTp)




JIEKapCTBEHHOT'O
pacTeHus»

42-
46

HccnenoBatenbckas
pabora Ne4
«BnusiHue
OCBEIIIEHHOCTH Ha
COIPSDKEHHBIN pOCT
100eroB BHIOPAaHHOM
JPEBECHOM TIOPOIBI
U HCCIIelyeMOTO
BUJIA JIMIIANHAKA»

DJIEKTPOHHBIN U3MEPUTEIH
TEeMIIepaTyphl
DJIEKTPOHHBIN U3MEPUTENH
ANEKTPOIPOBOIHOCTH
DJIEKTPOHHBIN U3MEPUTEIH
OCBEILIEHHOCTU(JIFOKCMETD)

47-
50

HccnegoBaTenbckas
pabota No5y.
HccnegoBanme
MPOrPEeBAEMOCTH
MypaBEHHUKA

DNEKTPOHHBIA U3MEPUTEIID
TeMIIepaTyphl

HUccneoosamenvcka
A U npoeKmuasn
oesmesibHOCM b
WKOJIbHUKOG

51

ObpazoBatenbHas
HCCIIEI0BATENbCKAs
TEXHOJIOTHUS

52-
53

Pedepar, mpoexkr,
HCCIICIOBAHKE

54-
55

CooTtHonIeHHE
HAy4YHOTO U
y4eOHOro
HCCIIe0BaHU M

56

B3aumocBs3b
MpOEKTa U
HUCCIIENOBaHUS

57-
58

TpebGoBanus k
BBITIOJTHEHHIO.
yueOHo-
HCCIIEIOBATENECKUX
pabot

60

Kak opopmuts
PE3yNIBTaThI
HCCIIEIOBaHUS

61-
63

ITonroroBka K
OTYETHOM
KOH(epeHINH

64-
68

OTtueTHasg
KOH(epeHIUsI






