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Hloachnumenvnas 3anucka

CoBpeMeHHBIN yueOHBIH MTPOIIeCC HAIIPABJICH HE CTOJILKO Ha JOCTHIKEHHE PE3yJIbTaTOB B 00JIACTH
MIPEAMETHBIX 3HAaHUM, CKOJILKO Ha JIMYHOCTHBIN pocT pedenka. OOy4eHue o HOBBIM 00pa30BaTeIbHBIM
CTaHJapTaM TPEIyCMaTPUBACT OPTraHU3AIUI0 BHEYPOYHOU NEATEILHOCTH, KOTOpas CIOCOOCTBYET
PACKpBITHIO BHYTPEHHETO IMOTEHIIMAajda KaXKJ0ro ydeHHKa, Pa3BUTHE U TOJJEP)KaHHE €ro TaJlaHTa.
OmHUM W3 KITFOYEBBIX TPEOOBaHUN K OMOJIOTMYECKOMY OOpa30BaHUIO B COBPEMEHHBIX YCIOBUSAX H
BOKHEHIIUM KOMIOHEHTOB peanuzanuu OPI'OC sBisercss OBIaJEHUE Y4YAIIUMHUCA MPaKTUUYECKUMU
YMEHUSIMU U HaBBIKAMU, IIPOEKTHO — UCCIIEA0BATENbCKOM esTeabHOCThIO0. [IporpamMma «IIpakTuueckas
Ouosorus» HarpaBjiIeHa Ha (OPMUPOBAHUE y yUAIIMXCS MHTEpeca K M3Yy4EeHUI0 OMOJIOTHH, Pa3BUTHE
MPaKTUYECKUX YMEHHUM, MPUMEHEHUE IMOJIYYEHHBIX 3HAHUW Ha TMPaKTUKE, MOATOTOBKA YYaIIMXCS K
YYacTHIO B OJIMMIIMAIHOM JBWKEHUM. Ha JAOMOTHUTENBHBIX 3aHATUSAX MO OMOJOTUM 3aKJIAbIBAIOTCS
OCHOBBI MHOTHUX MPAKTHYECKUX YMEHUM MIKOJbHUKOB, KOTOPHIMU OHHM OYIyT IMOJIb30BAaTHCS BO BCEX
MOCJIEIYIONIUX Kypcax u3ydeHus Ouonoruu. KoamyecTBo npakTHYECKUX YMEHHM U HaBBIKOB, KOTOPHIE
y4damuecs J0DKHbI YCBOUTH Ha ypokax «buonorum» g0CTaTovyHO HEBEIUKO, MOATOMY BHEYpOUHAas
JIEATEILHOCTh OY/IEeT JOTOJHUTEILHON BO3MOXKHOCTBIO ISl 3aKPEIJICHUSI M OTPaOOTKH MPAKTHUECKUX
ymeHuit ydamuxcs. [IporpaMmma crnocoOCTBYyeT O3HAKOMIICHHIO C OpraHHU3aluedl KOJUIEKTUBHOTO H
WHMBUIYAILHOTO HCCIICAOBaHUs, O0OyUYCHUIO B JICHCTBUH, IMO3BOJISICT YepPEAOBaTh KOJUICKTHBHYIO U
WHIUBUIYAJIBHYIO JESTEIbHOCTh. TEOpeTUUeCKHii MaTeprall BKIIIOYAeT B ce0si BOIIPOCHI, Kacarouuecs
OCHOB ITPOEKTHO-UCCIIEI0BATEIBCKON e TEIbHOCTH, 3HAKOMCTBA CO CTPYKTYpPOil paboThI.

Taxxke, naHHBIH Kypc OyzneT cHocoOCTBOBAaTh pPa3BUTHIO Y4€OHOM MOTHBAalUU IO BBIOOPY
npodeccuu, CBI3aHHOM cO 3HaHUAMHU B 00sacTi Onosioruu. [Ipu peanusanuu copepxkaHusi IpoOrpaMmbl
YUUTBHIBAIOTCSI BO3PACTHBIE M MHAMBHUAYaJbHbIE BO3MOKHOCTH MOAPOCTKOB, CO3/IAI0TCS YCIOBHS JIs
YCIIEHIHOCTH Ka)J10r0 00y4aromerocs

ILlenv u 3a0auu npozpammot

[enb: co3ganue ycIoBUl ISl YCHEIIHOTO OCBOCHUS YUaIlIUMUCS MPAKTUYECKOM COCTaBIIAIOIIEH
HIKOJIbHOM OMOJIOTHU M OCHOB MCCIIEIOBATENbCKON NESTEIILHOCTH.

3amaun:

1. dopmupoBaHHe CHCTEMbl HayYHBIX 3HAHUH O CHCTEME XKMBOW MPHUPOJBI U HAYAIBHBIX
IpeJICTaBICHUN 0 OMOJIOTHYECKMX 00BEKTax, Mpoleccax, IBICHUIX, 3aKOHOMEPHOCTSIX.

2. TlpuobpereHue onbiTa UCIOIB30BaHUS METOA0B OMOJIOTHYECKOI HayKH JUIs IPOBEICHUS
HECIIOKHBIX OMOJIOrMYECKHX IKCIIEPUMEHTOB.

3. Pa3ButHe ymMeHHUil 1 HABBIKOB IPOEKTHO — UCCIIEA0BATEIBCKON 1€ATEIbHOCTH.

4. TloaroroBka ydamuxcs K y4aCTHIO B OJTUMITHAIHOM JBUKECHHH.

5. ®opMupOBaHHE OCHOB IKOJIOIMUECKOI IPaMOTHOCTH.

HpI/I opraHu3anun O6p3.30BaTCJ'ILHOFO nponecca HCO6XOIII/IMO O6paTI/ITB BHUMAHHUC Ha
CICAYIOUC aCIICKThI:

1. Cosznmanue moptdoino YyYEHHKA, IO3BOJISIONIEE OIEHHWBATh €r0 JIMYHOCTHBIA POCT;
UCIIONIb30BaHNE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUN (TEXHOJOTHUS Pa3BUTHSA
KPUTUYECKOT'O MBIIUIEHHUS, TEXHOJIOTUS MTPOOIEMHOT0 00yueHHsI, TEXHOJIOTHsI 00yUeHUs B
COTPYJIHUYECTBE, METO/ MIPOEKTOB).



2. OpraHu3anus MpPOEKTHOW  JEATENbHOCTH UIKOJHHUKOB W MPOBEIEHHE MMUHU-
KOH(EepeHIIMHA, TO3BOJSIOMUX [IKOJbHUKAM TMPEACTaBUTh WHAMBHUIAYyalbHbIE (WIIH
IPYIIOBbIE) IPOEKTHI IO BHIOPAHHOW TEME.

®dopMBl TIPOBEACHHUS 3aHATHUN: MPAKTHYECKUE W JlabopaTOpHbIe pPabOThI, 3IKCKYPCHH,
OKCTIICPUMEHTBI,  HAONIOACHHS,  KOJUIGKTMBHBIE WM  WHJIUBUAYyaJIbHBIE  HMCCIEIOBAHUSA,
CaMOCTOSITeNIbHAsi pab0Ta, KOHCYJIbTAIINH, IPOEKTHAS U UCCIIEA0BATENbCKAs ACSTEIHHOCTD, B TOM
yuciie ¢ ucnonb3oBanuem MKT.

Metoabl  KOHTpOJIA:  3alllUTa  MCCIEJOBATEIbCKUX — paboT, MHUHHM-KOH(QEpeHIHs ¢
IIPE3EHTALUAMHU, TOKJIAJ, BEICTYIUICHHUE, IPE3EHTALNs, Y4ACTHE B KOHKYPCaxX UCCIIEI0BATEIbCKUX
pabot, onuMnuanax. TpeOoBaHUsS K YpPOBHIO 3HAHWIl, YMEHMH U HaBBIKOB IO OKOHYAHUIO
peanusanuu

Pabouas nmporpamma mo Ouosoruu A Kypca BHEypouHOU nestenbHOCTH «lIpakThueckas
Oouonorus» st 9 kinaccoB 00LIE00pa30BaTEIbHON MIKOJIBI C MCHOJB30BaHUEM O000pPYHIOBaHUS
nenTpa «Touka pocta» cocraBieHa Ha ocHoBe DI'OC OOO u aBTOpCKOM yueOHOM MPOrpaMMBI
«buonorus. Hayunslie pa3BieueHus» (6azoBas komruiekranus) [[BetkoB A.B.Cmupnos U.B. M.:
«Hayunble pa3Bneuenus», 2021. -72c.

VMK «Touka pocray 9-kmacc: yueOHoe u3aHue Ui oOmieoOpa3oBar. OpraHH3allUH.
Astopsr:) LBeTkoB A.B.CmupaoB U.B. M.: «Hayunsie pa3sieuenns», 2021. -72c.

Cpok peasnzaiuu — 1 rop, 2 yaca B HEACIIO.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Kypca BHEYPOUHOMH AeATEeJIbHOCTH.
JInuHOCTHBIE pe3y/IbTaThl:

1. 3HaHMs OCHOBHBIX MPUHIUIIOB U MPABUJ OTHOIIEHHUS K )KUBOM MPUPOJIE.

Pa3BuTHe NO03HaBaTEIbHBIX HHTEPECOB, HAIIPABJICHHBIX HA U3YYCHUE )KUBOU IIPUPOBI.

3. Pa3BuTHe WHTEIIEKTYaJbHBIX YMEHHUH  (JOKa3bIBaTh, CTPOUTH  PACCYKICHUS,
aHaJIM3UPOBaTh, CPABHUBATh, JIENIaTh BHIBOJIBI U IPYTOE)

4. DCTeTHYecKOro OTHOLIEHMS K )KUBBIM OObEKTaM.

N

MertanpeaMeTHbIe pe3yJIbTaThl:

1. OsnageHue COCTaBISIOIIMMHU UCCIEI0BATEIbCKOW U MPOEKTHOW NEATETbHOCTH: YMEHHE
BUJETh NpoOJEeMy, CTaBUTb BOINPOCHI, BBIJBUIATh TUIOTE3bl, JAaBATh ONPEICICHUS
HNOHATHUAM, KIacCU(PHUIMPOBATh, HAOII01aTh, IPOBOAUTH 3KCIIEPUMEHTHI, A€IaTh BHIBOJIBI
U 3aKJIIOUEHHs], CTPYKTYPUPOBaTh Marepuan, OObSICHATh, OKa3bIBaTh, 3aLIUIIATh CBOU
UJEH.

2. Ymenue paboTraTh C pa3HBIMH HCTOYHHKAMH OHWOJIOTHYECKOW WH(MOpMAIHH,
aHAJIM3UPOBATh U OIEHHBAaTh MHGOPMAIUIO, TPe0Opa3OBbIBaTh MHMOPMALIUIO U3 OJHOMN
(GbOopMBI B IpyTYIO.

3. YMeHme aneKkBaTHO HCIIOJB30BaTh PEUYEBBIE CPEJCTBA JJISl AUCKYCCHH M apTyMEHTAIluU
CBOEHM MO3UIMHU, CPaBHHUBATh pa3Hble TOYKU 3PEHHUS, apTyMEHTHPOBAaTh CBOIO TOUKY
3pEHHs, OTCTAUBAThH CBOIO MO3UIIHUIO.

IIpeamMeTHbIe pe3y/ibTaThI:
B no3HaBare/ibHON (MHTEJUIEKTYaJIbHOM) chepe:



Briienenue cynecTBeHHbIX MPU3HAKOB OMOJIOTHYECKUX 0OBEKTOB U IIPOIIECCOB.
Knaccudukanmss — omnpeneneHue MNPUHANICKHOCTH OHOJOTHUECKHX OOBEKTOB K
OTIpeNIeIEHHON CUCTEMaTHYECKON TPpYIIIe.

OO0BbsicHeHHE POIM OMOJIOTUH B IPAKTUYECKOM eI TeTbHOCTH JIIOJICH.

CpaBHeHue OMOJIOrMYECKUX OOBEKTOB M IPOLECCOB, YMEHHUE J€JaTh BBIBOJBI U
YMO3aKJIIOUEeHHUSI HA OCHOBE CPaBHEHUSI.

YMmenue paboTath ¢ ONpeAeTUTENIIMH, JIA0OPATOPHBIM 000PYTOBAHHEM.

OBnaseHre METoIaMU OMOJIOTUYECKOW HAYKU: HAOIIOACHUE U ONTUCAHUE OMOIIOTHUECKUX
00BEKTOB M MPOLIECCOB; MOCTAHOBKA OMOIIOTHYECKUX SKCIEPUMEHTOB M OOBSCHEHHE UX
pe3yJbTaTOB.

B neHHOCTHO-OpHeHTAMOHHOM cepe:
1. 3HaHuWe OCHOBHBIX MPABWII TIOBEACHUS B IPUPO/IE.
2. Amnanu3 ¥ OLleHKa IOCIEACTBUH IEATETbHOCTH YeJI0BEKA B IPUPOIE.
B cepe TpynoBoii eATEIBHOCTH:
1. 3nanwue u cobmroIeHUE MPaBUII padOTHI B KAOMHETE OMOJIOTHH.
2. Cobnroaenue mpaBui paboOThl ¢ OMOIOTHUYECKUMU MTPUOOpAMU U HHCTPYMEHTaMHU.
B 3creTuyeckoii chepe:

1. OBnaneHne yMeHHEM OLIEHUBaTb C O3CTETUYECKON TOUYKM 3pEHUS OOBEKThl KUBOU
IIPUPOJIBIL.
Conep:xanue Kypca
Hazsanue ConepxaHue TEMbI DopMbl Bune! gesrenpHOCTH
pas3zesoB U TEM OpraHu3aIuu y4Yaluxcs
3aHSATUSA
Beeoenue Hcnonb30BaHue 3JIEKTPOHHBIX [TpakTnueckue u 1. Yue6Ho-
U3MEpUTEIIEH: nabopaTopHbIe HCCIIEA0BATENbCKAs
AJIEKTPONPOBOAHOCTH, paloThbl, Hcceno- 2. Ilo3naBarenbHast
JIIOKCMETP, U3MEPUTEID Barenbckue paborel | 3. MHdopManmonHo-
KucinoTHOCTH pH, anexktponuble | Jlekuus Ho3HaBaTeabHas
BECHI IpOrpaMMa Ha HeTOyKe OKcKypeust 4. YyebHas
«IIpaktukym» Meroanueckue Cemunap 5. UHTennekryanpHas
ornucaHus 1adopaTtopHbIX paboT. | becena
Huckyccust
Ilpaxmuueckue | PaccMaTpuBaHHE KIIETOK IIpaxTrueckue u 1. YyeOHo-
pabomwl no OpraHMU3MOB Ha 'OTOBBIX nabopaTopHbIe HCCIIEI0BATENbCKAS
ouonocuu MHUKpOIpenaparax JucTa paboThl, Ucceno- 2. Ilo3naBarenbHas
bomanuka 3J10/J1eU, IPUTOTOBJIICHUE BaresbCckue paborer | 3. MHpopmannoHHO-

MHUKpOIpernapaTa U3 KOXHIbI
JTYKOBHUIIBI C UCTIOIb30BAaHUEM
U(pPOBOr0 MUKPOCKOTIA
«JleBenryk», Hetoyk Intel
«AKBapuyMm»

Jlexuus
DKCKypcus
IIpakTnueckas
pabora
CemuHap
Bbecena
Huckycens
Jlexmms
OKcKypcHs
[TpakTnueckas
pabota
CemuHap

[IO3HaBaTeIbHAS
4. YyeOHas
5. UHTennekTyanbHas




Becena

Huckyccust
IIpaxmuueckue | IloaroroBieHue NUTATENBHOU IIpakTuyeckue u WNupuBuyansHast, B
pabomsi no cpensl i uHdy30pun — nabopaTtopHbie napax, rpymnnoBas
ouonoeuu Ty(enbKu, MPU IMOMOIIN paboThI, 1.Y4ebHo-
3oonocus OKYJISIPHON KaMepbl HCCIIE/IOBATENbCKUE | UCCIIEIOBATENbCKAs
3a)KCUPOBATH YBUICHHEIC paboThI 2. Ilo3naBarenbHas
nHpy3zopun. PaccMarpuBanue Jlexuus 3.MadopmManoHHO-
rOTOBOI0 MUKpOIIpenapara OKcKypeus [I03HABaTEJIbHAS
nHpy3opwuii. PazBuBath HaBbiku | [IpakTrueckas 4.YueOHas 5.
ANEKTPOHHOTO OPOPMIICHHUS pabota WNuTennexryanpHas
BBITIOJITHCHHOU PaOOTHI. CemuHap
PaccmarpuBanue rotoBeix becena
MHUKpOIPENapaToB: POTOBOIO Huckyccust
anrnapara m4esbl, 4acTb Kpblia
06a004KH, MypOBbS, MyX{
Ilpaxmuueckue | PaccmaTpruBaHHE B MUKPOCKOII [TpakTrueckue u WuauBunyaneHas, B
pabomul no «JleBenryk», HetOyK Intel nabopaTopHbBIS napax, rpyImroBas
ouonozuu «AKBapUyM «OTOBBIX paboTHl, 1.Yue6Ho-
Anamomus u MHUKPOTIpENapaToB KPaCHBIX UCCIIEIOBATENbCKUE | UCCIIEeIOBATENbCKAS
Quzuonocus KJIETOK KPOBHU YEJIOBEKA 1 paboThI 2. [lo3naBarenbHas
yenosexa SPUTPOLUTOB JIATYIIKH, Jlexmsa 3.MHdpopManimoHHO-
CPaBHHTb UX MEXKJY COOOM. OKckypeus [I03HaBaTeNIbHAs
Cnenatb 0OLIMIA BEIBOJ O [TpakTHueckas 4.VueOHast S.
B3aUMOJICHCTBUM KPOBEHOCHOM | paboTa WuTennexryanbHas
U JbIXaTeJIbHOU CUCTEM. CemMunap
[To3HakOMUTH ydammxcs ¢ becena
MpaBUJIaMU TUTUEHBI TUTAHMUS, Huckyccust
n3yuuTh pH HEKOTOPBIX
HaIHUTKOB, BBIITYCKAEMBIX
MIPOMBIIIIEHHBIMH CIIOCO0aMHU.
Pa3BuBaTh yMeHMs HaBbIKA
paboThI ¢ TaTYMKaMU LIUPPOBOI
1a00paTOpPUU U MPAKTHUECKOE
MIpUMEHEHNE
OpraHOJIENTUYECKUX METOI0B
OLIEHKH KauecTBa BOJIbl. Y POKH
— UCCIIEIOBaHUS
Ilpakmuueckue HccnenoBath 0COOEHHOCTH IIpakTnueckue u NunuBunyaneHas, B
pabomwl no 9KOJIOTHUHU BHIOPAHHOTO 00BbEKTa | JIAOOpaTOpHbIE napax, rpymnnoBas
ouonocuu C MIOMOILBIO MApIIPYTHO- paboThI, 1.061ecTBeHHO-
Oxonocus ioniago4Horo meroaa. C HCCIIeIOBAaTeNbCKUE | MOJIe3HAst
MTOMOUIBI0 DJIEKTPOHHOTO paboThI 2.Y4ebHo-
H3MEpUTEIS Jlexuus UCCIIeIOBATENbCKAs
ANEKTPOIPOBOJIHOCTH. OKcKypcHs 3.MudopmanronHo-
UccnenoBats naduaeckyro [TpakTnueckas MO3HaBaTeIbHas
POJIb JIECHOM OPOJIBI B YeThIpeX | pabora 4. YuebHas
HaIlpaBJIEHUAX C TIOMOIIb. Cemunap 5.9konoro-
DNEKTPOHHOIO TEPMOMETpPA U becena HarpaBJIeHHas
JOKcMeTpa. BrisiBuTh Huckyccus 6.IIpakTrueckas
JKOJIOTHYECKHE (mpuxnaaHas)

MPUYPOUYCHHOCTHU N OLICHUBATH




3arnachkl JIEKapCTBEHHOTO
pacTeHus: B MECTE IIPOBEJICHMUSI C
MOMOMUIbIO ITU(PPOBOTO
MHKpockorma. MccnenoBanuu,
ornpezeneHue OnomMacchbl
ONpeIeTUTH OCHOBHBIE
(bakTOpBbI, BIUSIOLIUE HA
MIPOTrPEeBAEMOCTh MypaBEHHUKA C
MTOMOIIBI0 DJIEKTPOHHOTO
H3MEPUTEIL TEMIIEPATYPHI

Hccreoosamenw
cKas u
npoeKmHas
OoessmenbHOCHb

Mertoionoruueckue u
METOIMYECKHE 0COOCHHOCTHU
OpraHu3anyy yueOoHo-
HCCIIEA0BATENbCKON
nesitenbHOCTU. Mcnonb3oBaHue
o0pa3oBaTenbHOM
HCCIIEIOBATENbCKON TEXHOJIOTUU
KaK CpeACTBO 00ecreueHus
HETPEPHIBHOTO
camoo0pa3zoBaHusl. BeISICHUTD
MOHSATHE KTBOPYECTBO» U
«IPOU3BOJICTBO»

Pedepar — nuceMeHHO
odopMIIeHHBIN TOKIIa] Ha
3a/IaHHYIO TEMY.

[ITkOJIBHBIN TPOEKT —
TBOpYECKas ACSITEIILHOCTh
yUYaluxcsl.

Hccnenosanue — 31o
TBOPYECKUII MPOLIECC U3YUECHUS
00BEKTa WU SBJICHUS C
ONpeIEICHHOM LETbIO.
BrisscHuTh pactpocTpaHeHHbIE
OIIMOKY TIPU HATTUCAHHUH
npoekTa. HayuuTs BBICTaBIIATH
runote3y npoekra. Kak
MIPaBUJILHO OPOPMUTH
YUYEHUUYECKHUM TPOEKT.

IIpakTrueckue
paloThI B OJIEBBIX
YCIIOBHSAX

Pa6ora c
uHpOopMaImei
(mocemenue
OuOIMOTEKN)
Odopmrnenue
JOKJIaa U

Ipe3eHTallH o
OIIPEJIETICHHON TEME

WNunuBuyansHas, B
napax, rpymnmoBas
3anmTa NpoeKTOB

TeMaTu4eckoe IVIAHMPOBAHH e

Ne| Paznen, Tema Komn | Teopus | Ilpaktuka DopMBI IPOBEACHUSA

n/ 3aHATUS YeCTBO

i 4acoB

1. | Benenue 5 2 3 becena. [Ipaktrueckas pabota «M3yuenue

prOOPOB ISl HAYYHBIX HCCIIEIOBaHUI
71a00paTOPHOTO 00OPYIOBAHUSI.
[TpakTuueckas pabota «M3yuenue
YCTPONCTBA YBEIUYUTENbHBIX TPUOOPOBY.
JlabopaTopHbIil NPaKTUKYM
«[TpuroroBneHne n paccMaTpUBaHHE




MHUKpPOITIpEapaToB. 3apHCOBKa
OHUOIOrHYECKUX OOBEKTOBY.

IIpakTnueckue
paboThl
boranuka

PaccmaTpuBaHue KIETOK OPraHu3MOB Ha
TOTOBBIX MUKpOIIpErnaparax JIMCTa dJI0JIEH,
MPUTOTOBIICHUE MUKpOTIperiapara us3
KO>KHIIBI JTYKOBHIIBI C UCIIOJIb30BaHUEM
1 poBOro MUKpockorna «JIeBeHTyk»,
Hetoyk Intel «AxBapuym»

IIpakTuyeckue
paboThl
3oomorus

[IpuroToBieHne NUTATENBHOM CPEIbI IS
nH(py30pun — Ty(HEnbKH, MPU MTOMOIIH
OKYJISIPHOU KaMephl 3aUKCUPOBATH
yBUIeHHbIe HH]Y30puu. PaccmaTpuBanue
TOTOBOT'O MUKpOTpernapara nH(y30puil.
PaccmaTpuBaHue roToBbIX
MUKPOTIPENapaToB: POTOBOTO anmapara
MYeIIbl, 4acTh Kpblila 0a00YKH, MypaBbs,

MYXH

[IpakTnyeckue
paboThl
AHaTomus u
(busmoorus
YeJioBeKa

11

PaccmarpuBanne B MUKPOCKOI
«JleBeHryk», Hetoyk Intel «AxBapuym»
TOTOBBIX MUKpPONpENnapaToB KPacHbIX
KJIETOK KPOBH YEJIOBEKA U SPUTPOLIUTOB
JSTYIIKH, CPABHUTD UX MEXY COOOH.
Cnenatp 001K BBIBOJ] O B3aUMO/IEHCTBUN
KPOBEHOCHOM U JIbIXaTeIbHON CHCTEM.
[To3HaKOMUTH y4aluxcs ¢ MpaBUJIaMu
TMIHEHBI TUTaHMs, U3y4uTh pH HEKOTOpBIX
HAIIUTKOB, BBIITYCKAEMbIX
IPOMBIIIIEHHBIMU crioco0amu. Pa3BuBath
YMEHHMsI HaBbIKa pabOThI C TaTYMKAMU

U poBOI 1a0OPATOPUH U PAKTUIECKOE
MPUMEHEHUE OPraHOJIENTUYECKUX METOJI0B
OLICHKH Ka4yeCTBa BOJBI. YPOKH —
UCCIIEIOBaHMUSI.

IIpakTnyeckue
paboThl
Okonorus

22

14

HccnenoBaTh 0COOEHHOCTH 3KOJIOTHU
BbIOpAaHHOTO 00BEKTA C TTOMOILBIO
MapLIpyTHO- IUIOHIa104Horo Metoaa. C
MTOMOMUIBIO AJIEKTPOHHOT'O U3MEPUTENS
ANIEKTPONPOBOHOCTH. McciienoBars
saaUUYECKYIO POJIb JIECHOM MOPO/IBI B
YEThIPEX HAMPABIEHUAX C TIOMOIIBIO
AJIEKTPOHHOTO TEPMOMETPA U JIFOKCMETPA.
BBIsSIBUTB 9KOJIOTNYECKUE IPUYPOUYEHHOCTH
Y OLIEHHBATH 3aI1achl IEKAPCTBEHHOT'O
pacTeHHs B MECTE MPOBEACHMUSI C
MOMOMIbIO IIU(GPOBOrO MUKPOCKOIIA.
Hccnenoanune «OnpeneneHre OCHOBHBIX
(bakTOpOB, BIUSIOMINX HA IPOIPEBAEMOCTh
MypaBelHHUKA C IOMOIIbIO 3JIEKTPOHHOTO
M3MEpUTEII TEMIIEPATYPHI»

WccaenoBare-
JIbCKAsA U

17

12

MeTtoon0ruueckre U METOANYECKHe
0COOEHHOCTH OpraHU3aluu y4eOHO-
MCCJIEIOBATENBCKON IEATENBHOCTH.




MIPOEKTHAs Hcnonbs3oBanne 00pa3oBaTelbHON
JESITENbHOCTD HCCIJIE0BATEIBCKON TEXHOJIOTUN KaK
CpeACTBO 00ECIIeUeHHs] HEITPEPHIBHOTO
camoo0pa3oBaHus. BeIICHUTH MOHSATHE
«TBOPUYECTBO» U IIPOU3BOACTBO»
[IIx0JIbHBIN IPOEKT — TBOPUYECKAS
JESTEIIBHOCTh yYalluXCsl.
Hroro 68 36 32
KanennapHo — remaTnyeckoe niiaHupoBaHue
Ne Tema 3ansaTus Komnue Hcnons3zoBanue Hara | [lata | I[Ipumeqa
n/n CTBO 000pyOBaHuUs LIEHTPa wiaH | ¢akr HUE
4acoB €CTECTBEHHO — HAYYHOU
HanpaslIeHHOCTH «Touka
pocta»
1 | Beenenue. BBogusrit 1
nHCTpyKTax no Th
IIPY NIPOBEICHUH
J1a00paTOPHBIX
pabor
2-3 | CocraB u 2 DNEeKTPOHHBIN U3MEPUTEIH
HCIOJIb30BaHUE TEMIEPATYPbI
U poBoi DNEeKTPOHHBIN U3MEPUTEIID
nabopaTtopuu NEKTPOIPOBOJHOCTH
«Hayunbie DNEeKTPOHHBIA U3MEPUTEID
pa3BIEUYEHUN» B OCBEIIEHHOCTU(JIFOKCMETD)
6a3oBoit DNeKTPOHHBIN U3MEPUTEID
KOMIUIEKTallu1 kucnotHoctH (pH —metp)
DNeKTPOHHBIN U3MEPUTEID
OTHOCHTEJIbHOH BIIAJKHOCTH
BO31yXa
ONEKTPOHHBIE BECHI
Muxkpockor.
CrepeoMuKpoCKOM U
OKYJISIpDHAsI KaMepa
4 [Ipo6ooTdop u 1 DNeKTPOHHBIN U3MEPUTEITD
poOONOATrOTOBKA B TEeMIEPATYPbI
HCCIIEI0BATEIBCKON ONEeKTpOHHBIN U3MEPUTEID
pabote ANEKTPONPOBOTHOCTH

DIEKTPOHHBIN U3MEPUTEID
OCBEILIEHHOCTU(JTFOKCMET))
DIEKTPOHHBIN U3MEPUTEID
kuciotHocTH (pH —meTp)
ONEeKTPOHHBIN U3MEPUTEID
OTHOCHUTEIIbHOM BIIAJKHOCTH
BO3yXa

DNEeKTPOHHBIE BECHI




Muxkpockor.
CrepeoMuKpockon 1
OKYJIsSIpHasi KaMepa

3) IIporpammHoe IIporpamma «IIpakTukym» Ha
obecrieueHue, HEeTOyKe
UCIOJIb3YEMOE IS
paboThl nudpoBoOH
nabopaTopuu
Ilpakmuueckue
paoomul
bomanuka

6 [IpakTnueckas CBeTOBOM MUKPOCKOIT
pabota Nel «JleBenryk», HerOyk Intel
«Y CTpOUCTBO «AKBapuym»

CBETOBOT'O
MHUKPOCKOTIa U
OBIIafieHHe paboThI ¢
HUM

7-8 | IIpakTuueckas CBeToBOI1 MUKPOCKOIT
pabota No2 «JleBenryk», HetOyk Intel
«M3yueHue «AKBapuym
CTPOCHUSI KIIETKU
KOXHIIBI JTYKa»
3oo0n02cusn

9-10 | [IpakTuyeckas CBeToBOI1 MUKPOCKOIT
pabota Ne3 «JIeBeHryk», HetOyk Intel
«CpaBHeHUE «AKBapuyM
KUBOTHOM U
pacTUTEIBLHON
KJIEeTKH. TkaHu
MHOTOKJIETOYHBIX
KUBOTHBIX)»

11 [IpakTnueckas CBeToBOI1 MUKPOCKOII
pabota Ne4 «JleBenryk», HetOyk Intel
«M3yuyenue «AKBapuyMm
CTPOEHUS U
NEePEeBIKEHUS
nH(QY30pUH —

TyQenpKu»

12- | IIpakTrueckas CBETOBOM MUKPOCKOIT

14 pabota Ne5 «JleBenryk», Hetoyk Intel
«M3yuenue «AKBapuyM, OKYJIsIpHas
MHOT000pa3us Kamepa
MIPOCTEUIINX »

15- | [IpakTuueckas CBETOBOM MUKPOCKOIT

17 pabota Ne6y. «JleBenryk», Hetoyk Intel
N3ydeHne BHELIHETO «AKBapuyM, OKYJISIpHas
CTPOCHHUS Kamepa

HaCEKOMBIX»




Anamomusn u

duszuonozun
yenoeexa

18- | IIpakTHueckas CBeToBOI1 MUKPOCKOII

19 pabota Ne7 «JleBenryk», Hetoyk Intel
«Ctpoenue u «AKBapHuyM, OKyJIsipHas
byHKIIUN Kamepa
SPUTPOLUTOB. Ha6op ¢ukcrupoBaHHbIX
B3aumocssi3p MUKpPOIIPENapaToB
KPOBEHOCHOM 1
NBIXaTEIbHON
CHCTEMBI OPTaHOB»

20- | IlpakTuueckas CBeToBOI1 MUKPOCKOII

22 paborta Ne§ «JleBenryk», Hetoyk Intel
«'urnennyeckas «AKBapHyM, OKyJsipHAs
OLIEHKa IIUTHEBOI KaMepa,dJIeTPOHHBIH
BOJBD» nsMmepureis pH,

JIEKTPOHHBIN U3MEPUTEH
TETUIOTIPOBOAHOCTH

23- | IlpakTuueckas CBeToBOI MUKPOCKOI

25 pabota Ne9 «JleBenryk», HetOyk Intel
(uccnenoBaTeNnbCKUi «AKBapHuyM, OKyJIsipHAs
YPOK) KaMepa,dJIeTPOHHBIH
«['uruena nutanusl. n3mepurens pH
N3yuenune pH
HEKOTOPBIX
HOMYJISPHBIX
HaIHUTKOBY.

26- | Ilpaktuueckas CBeToBOI1 MUKPOCKOII

28 pabota NelO «JIeBeHryk», HetOyk Intel
(uccnenoBaTeNbCKUI «AKBapuyMm, OKyJIsIpHas
ypok) «3yueHue KaMepa, 3J1eKTPOHHBIH
HEKOTOPBIX CBOMCTB n3mepurens pH,
CIIIOHBI U [Tpobupku ninm MepHbIe
KEITyJJOUHOTO COKay CTaKaHbI
Jkonozusn

29- | UccnenoBarenbckas DNEeKTPOHHBIN U3MEPUTEH

32 pabora Nel.» Cpena AJIEKTPOIIPOBOTHOCTH
oOuTaHUs paCTeHUH.
AbuoTtnueckue
(hakTOpBI CpeIb»

33 - | UccnenoBarenbckas DNEeKTPOHHBIN N3MEPUTEITh

36 pabora TEMIIepPaTyphI
Ne2 »3Onadpuueckaxs DIEKTPOHHBIN H3MEPUTEITD
POJIb OMpeAeTIeHHOM OCBEIIEHHOCTU(JIIOKCMETP)
JIECHOW MOPOABD)

37- | UccnenoBaTenbCckas DIEKTPOHHBIN H3MEPUTEID

41 pabota Ne3.»OreHka 3JEKTPONPOBOJHOCTH

3aracoB
BBI6paHHOFO BUJa

DNEeKTPOHHBIN U3MEPUTENH
kuciotHocTH (pH —meTp)




JIEKapCTBEHHOT'O
pacTeHus»

42-
46

Hccnenoarenbekas
pabota Ne4
«Bnusaue
OCBEIICHHOCTH Ha
COIPSKEHHBIN POCT
1moOeTroB BHIOPAHHOM
JIPEBECHOU IOPOJIbI
U UCCIIEAYEMOI0
BUJIA JTAIITAHUKA

DNEeKTPOHHBIN U3MEPUTEID
TeMIIepaTyphl
DNEeKTPOHHBIN U3MEPUTEID
JIEKTPOIIPOBOIHOCTH
DNEeKTPOHHBIN U3MEPUTEID
OCBEIIIEHHOCTU(JTFOKCMET))

47-
50

HccnenoBaTenbekas
pabota NoS».
Hccnenosanue
MIPOrpPEeBAEMOCTH
MypaBEeHHUKA

DJIEKTPOHHBIA U3MEPUTENH
TeMIIepaTyphl

Hccneoosamenvcka
A U NPOEKmMHas
OessmenbHOCmb
WKOJIbHUKOG

51

O6pazoBaTenbpHas
UCCIIeI0BATEIIbCKAS
TCXHOJIOT'UA

52-
53

Pedepar, npoekr,
WCCIICIOBAHHE

54-
55

CooTHolIeHnE
Hay4HOTO U
y4eOHOro
HCCIIeI0BaHUM

56

B3aumocBs3b
MpOEKTa 1
HUCCIIEIOBAaHU

57-
58

TpebGoBanus k
BBITIOJTHEHHUIO.
yueOHo-
HCCIIEI0BATENbCKUX
pabot

Kak opopmuts
pe3yabTaThI
MICCIIEIOBAHUS

IToaroroBska k
OTYETHOU
KOH(epeHIUn

64-
68

OtueTHas
KOH(epeHIs




