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Hlosachnumenvnas 3anucka

CoBpeMeHHBIN yueOHBIH ITPoLIecC HAaIPaBJICH He CTOJILKO Ha JOCTH)KEHUE PE3yJIbTaTOB B 00JIACTH
MIPEAMETHBIX 3HaHUM, CKOJIBLKO Ha JIMYHOCTHBIA pocT pedeHka. O0ydeHue 1Mo HOBBIM 00pa30BaTEIbHBIM
CTaHJapTaM TpeIyCMaTPUBAET OPraHU3AIMI0 BHEYPOUHOH IEATEIBHOCTH, KOTOpas CIIOCOOCTBYET
PACKpBITHIO BHYTPEHHETO IOTEHIIMAda KaKJIO0ro ydeHHKa, Pa3BUTHE W TOJJIEP)KAHHE €ro TaJaHTa.
OgHuM W3 KJIIOYEBBIX TPEOOBaHHN K OMOJOTHYECKOMY OOpa30BaHUIO B COBPEMEHHBIX YCIOBUSAX W
BOKHEHIIUM KOMIIOHEHTOB peanuzanuu OI'OC sBnsercss oBIaJeHUE YYAIIMMHUCA MPAKTUYECKUMU
YMEHUSMH U HaBBIKaMHU, IPOSKTHO — UCCIIEA0BATENIbCKOM esATeIbHOCTRIO. [IporpamMma «IIpakTuueckas
OuoJiorHs» HampaBlieHa Ha (OPMHUPOBAHKE y YUAIIMXCs MHTEpEca K M3yUYCHUIO OMOJIOTHH, Pa3BUTHE
MPaKTUYECKUX YMEHMM, MPUMEHEHHUE IMOJYYCHHBIX 3HAHUW Ha MPAKTUKE, MOJrOTOBKA YYaIUXCS K
YYaCTUIO B OJUMITHAJHOM JABW)KCHHH. Ha JOMONHUTENBHBIX 3aHATHUSAX 0 OHMOJIOTHUU 3aKJIa [bIBAIOTCS
OCHOBBI MHOTHUX TNMPAKTHYECKUX YMEHUM MIKOJBbHUKOB, KOTOPHIMU OHM OYIyT MOJIb30BAaTHCS BO BCEX
MOCJIEIYIONIUX Kypcax u3yueHus ouosnoruu. KomuyecTBo mpakTHYECKUX YMEHUIH U HABBIKOB, KOTOPHIC
y4damuecs J0DKHBI YCBOUTH Ha ypoKax «bHONOrMm» JAOCTaTOYHO HEBEIMKO, MO3TOMY BHEYpOUHas
JESTSIIBHOCTh OyJIET MOTOTHUTEILHOW BO3MOKHOCTBIO JIJISl 3aKPETUICHUSI B OTPAOOTKH MPAKTHICCKUX
ymeHuit ydamuxcs. [IporpamMma crnocoOCTBYeT 03HAKOMIIGHMIO C OpraHU3aledl KOJUIEKTMBHOTO U
WHJUBUIYAJIbHOTO WCCIEA0BaHUs, OOYUYCHHUIO B JIEUCTBHUH, MO3BOJISAECT YEPEIOBATh KOJUIEKTUBHYIO U
WHIUBUIYAJIbHYIO JCSATEIbHOCTh. TEOpEeTUUECKH MaTeprall BKIIOYAeT B ce0s BOIIPOCHI, Kacaroluecs
OCHOB MPOEKTHO-UCCIIEI0BATEIHCKON IEATEIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOU pabOTHI.

Taxoke, maHHBIA Kypc OyaeT crmocoOCTBOBATH PA3BUTHIO YUEOHOH MOTHBALIMM TIO BBIOOPY
npodeccuu, CBI3aHHOM co 3HaHUAMU B o0nactu Ouosoruu. Ilpu peanuzauuu conepkaHus IporpaMMel
YUUTBHIBAIOTCSI BO3PACTHBIE U MHAMBHyaJbHbIE BO3MOKHOCTH HOJPOCTKOB, CO3IAOTCS YCIOBUS IS
YCIIEHIHOCTH Ka)J10r0 00y4aromerocs

Ilenv u 3a0auu npozpammot

[lenb: co3nanue ycloBUM JUIsl YCIEIIHOIO OCBOCHMSI yUAIIUMUCS MPAKTUYECKONW COCTaBIISIFOIIEH
HIKOJIbHOM OMOJIOTUU M OCHOB MCCIIEIOBATENbCKOM ESTEIILHOCTH.

3amaun:

1. dopmupoBaHHE CHUCTEMbI Hay4YHbIX 3HAHMH O CHCTEME XHMBOW NMPHUPOJAbI U HAYaJIbHBIX
MpeJICTaBICHUN 0 OMOJIOTHYECKUX 00BEKTaX, NMPOLIECccaX, IBIECHUIX, 3aKOHOMEPHOCTSIX.

2. TlpuobpereHue onpITa UCHOIH30BAHUSA METOJIOB OMOIOTHYECKOM HAYKU JUIS MPOBEICHUS
HECJIOKHBIX OMOJIOIMYECKHX IKCIIEPUMEHTOB.

3. Pa3ButHe yMeHMIi U HABBIKOB MIPOEKTHO — UCCIIEI0BATEIbCKON 1EATEIIbHOCTH.

4, HO}IFOTOBKa ydamuxcs K y4aCTUIO B OJIMMIIMAIHOM JIBUKCHHUU.

5. ®opMupoBaHHE OCHOB IKOJIOTUYECKOM IPaMOTHOCTH.

HpI/I opraHu3anun O6p3.30BaTeJ'ILHOFO nponecca HCO6XOI[I/IMO O6paTI/ITB BHUMAHUC Ha
CJICAYIOUC aCIICKThI:

1. Co3nanue mnopToanO y4YEHHKA, IMMO3BOJSIONIEE OICHHBATh €r0 JIMYHOCTHBIM POCT;
UCIIONIb30BaHNE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUH (TEXHOJOTHS Pa3BUTHUA
KPUTHYECKOTO MBIIIUICHHUS, TEXHOJIOTHUS MMPOOIEMHOT0 00yUYEHUS, TEXHOIOTHsI 00y4eHUs B
COTPYAHUYECTBE, METO/I IIPOCKTOB).



2. OpraHuzanusi TPOEKTHOM JEATEIbHOCTH IIKOJbHUKOB W  IPOBEIECHUE MUHU-
KOH(pEpeHLN, TMO3BOJISIIOIIUX MIKOJbHUKAM TMPEACTaBUTh WHJIMBUIYyaJIbHbIE (WM
TPYNIOBbIE) MPOEKTHI IO BHIOPAHHOI TEMeE.

@opMBbI TIPOBENICHUSI 3aHATHUN: MPAKTUYECKHE M JaOOpaTOpHBIE pPabOTHI, 3KCKYpPCHUH,
OKCIIEPUMEHTHI,  HAONIOJIEHUS, KOJUIGKTHMBHBIE W  WHAMBHIYAJIbHBIC  HCCIICIOBAHWS,
camMoCTOsITeNIbHAs Pad0Ta, KOHCYIbTAIMH, IPOSKTHAS M UCCIIEIOBATEIIbCKAS IEATEIBHOCTh, B TOM
gucie ¢ ucnons3opanueM UKT.

MeToapl  KOHTpPOJIS:  3alllUTa MCCIENOBAaTEIbCKUX  paboT, MHHU-KOH(QEpEHIHs C
IIPE3EHTALUAMU, JOKJIa, BEICTYIICHUE, IIPE3EHTALN, y4aCTHE B KOHKYPCaxX UCCIEN0BATEIbCKUX
pabotr, omumnuanax. TpeOoBaHus K YpOBHIO 3HAHWH, YMEHUH W HABBIKOB MO OKOHYAHHUIO
peanusanuu

Pabouas mporpamma mo O6uoioruu s Kypca BHEypouHOU nesitenbHOCTH «lIpakThueckas
ouonorus» st 9-11 knaccoB 001Ie00pa30BaTENBHON MKOJIBI C UCTIOIB30BAaHHEM 000PYIOBAHHUS
neHTpa «Touka poctay cocraBieHa Ha ocHoBe @I'OC OOO u aBTOpckol y4eOHOH MporpamMmbl
«buonorus. Hayunsie pa3snedenus» (6a3zoBas komruiekranus) [[serkoB A.B.Cmupuos 1.B. M.
«Hayunble pazrneuyenusi», 2021. -72c.

YMK «Touka pocra» 9-11-kmacc: ydyeOHoe u3naHue [js 00meoOpa3oBaT. OpraHHU3aIlHH.
Astopsr:) LlBetkoB A.B.CmupuoB 1.B. M.: «Hayunsie pazpneuenus», 2021. -72c.

Cpoxk peanmmsaruu — 1 oy, 2 yaca B HEJIEINIO.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Kypca BHEYPOUHOMH 1eATEeJbHOCTH.
JInyHOCTHBIE pe3y/IbTaThl:

1. 3HaHMS OCHOBHBIX NMPUHITUIIOB U MPABIJI OTHOIIIEHUS K )KUBOU TIPUPOJIE.

Pa3BuTre mo3HaBATENbHBIX UHTEPECOB, HAIPABICHHBIX HA U3YUYEHUE KUBOU MPUPOIBI.

3. Pa3zBuTue MHTENIEKTyalbHBIX YMEHHH  (IOKa3pIBaTh, CTPOUTH  PaCCYXKIEHUS,
aHAIM3UPOBATh, CPABHUBATH, JIeJIaTh BHIBOBI U IPYTOE)

4, DcTeTHYEeCKOro OTHOIIECHHS K )KHUBBIM O0OBEKTAM.

N

MertanpeamMeTHbIe pe3yJbTaThl:

1. OsnageHue COCTaBISIOIIMMHU HCCIEA0BATEIbCKOW U MPOEKTHOW NIEATEILHOCTH: YMEHHE
BUJETh NpoOJeMy, CTaBUTb BOINPOCHI, BBIJBUTATh TUIOTE3bl, JaBATh ONpPEIACICHUS
HOHATHUAM, KIacCU(PHUIMPOBATh, HAOII01aTh, TPOBOJUTH 3KCIIEPUMEHTHI, AETIaTh BHIBOJIBI
U 3aKJIIOUEHHs], CTPYKTYpUPOBaTh MaTepual, OObACHATh, JOKa3bIBaTh, 3aIMIIATh CBOU
UJEH.

2. Ymenue paboTaTh C pa3HbIMM HCTOYHMKAMHU OHMOJOTMYECKOW HH(pOpMAaIHH,
aHaAJTM3UPOBaTh M OLEHUBATH MH(OPMAIHIO, TPe0OPa30BBIBATh HHPOPMALIUIO U3 OJHOM
(GbOopMBI B IPYTYIO.

3. YMeHme aneKkBaTHO HCIIONB30BaTh PEUYEBBIE CPEICTBA JUISI AUCKYCCHH M apryMEHTaIluU
CBOEHM MO3UIMHU, CPaBHHUBATh pa3HblE TOYKU 3PEHHUS, apIyMEHTHPOBAaTh CBOIO TOUKY
3pEHHs], OTCTAUBAThH CBOIO MO3UIIHUIO.

IIpexMeTHbIE pe3yabTaThI:
B no3naBaTe1bHOM (MHTE/IEKTYaLHOI) cdepe:



1. Beinenenue cynecTBEeHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB U MPOLIECCOB.

2. Knaccudukauus — onpeaeneHue MNPUHAIJICKHOCTH OHOJOIMUECKUX OOBEKTOB K
OTIpeNIeIEHHON CUCTEMaTHYECKON TPpyIIIe.

3. OObsicHeHHe POy OUOJIOTUH B IPAKTUYECKOH IeATEIbHOCTH JIHOAEH.

4. CpaBHeHHE OMOJIOTHYECKHX OOBEKTOB U MPOIIECCOB, YMEHHE JENIaTh BBIBOABI U
YMO3aKJIIOYEeHHUsI HA OCHOBE CPaBHEHUSI.

5. Ymenue paboTarh ¢ ONpeaeTUTENIMH, 1a00PATOPHBIM 000PYJOBAHUEM.

6. OBnaneHue MeToJaMH OMOJIOTMYECKOW HayKH: HAONI0IEHHE U OIMCaHUue ONOJIOTHYECKUX
00BEKTOB M MPOIIECCOB; MOCTAHOBKA OMOJIOTHUECKUX IKCIEPUMEHTOB M OOBSICHEHHE UX
pe3yJIbTaTOB.

B ieHHOCTHO-OpHEeHTAIlMOHHOI cepe:
1. 3HaHMe OCHOBHBIX MPABUJI MOBEACHUS B IPUPOJIE.
2. AmnHanu3 ¥ OIeHKa MOCTEICTBUH JesITeIbHOCTH YeJI0BEKa B TIPUPOJIC.
B cdepe TpyoBOii 1eATEIbHOCTH:
1. 3nanue u coOnroaeHne NIpaBuil paboThl B KAOMHETE OUOJIOTHH.
2. CobmoaeHue npaBuil paboThl ¢ OMOIOTUIECKUMHU TPUOOPAMU 1 MHCTPYMEHTAMHU.
B acrernueckoii cepe:
1. OBnaneHwe yMeHHEM OLIEHUBATh C OSCTETUYECKOH TOUYKM 3PEHUS OOBEKTHI IKUBOU

IIPUPOJIBIL.
Copaepxxanue Kypca
HasBanue ConepxaHue TEMBI Dopmsbl Bunsl gesrensHocTH
pa3aesioB U TEM OpraHu3aluu ydanmxcs
3aHATHS
Bseoenue Hcnons3oBanne 37EKTPOHHBIX IIpakTnueckue u 1. YuebHo-
U3MEpUTEIIEH: nabopaTopHbIe HCCIIEI0BATEIbCKAS
3JIEKTPONPOBOTHOCTH, paboTHI, UCCIEI0- 2. Ilo3HaBarenbHas
JIIOKCMETP, U3MEPUTEID BaTenbckue pabotel | 3. MH(popmannonHo-
KUCJIOTHOCTH pH, anekTpoHHsle | Jleknus [I03HaBaTeNbHAas
BECHI IpOrpaMMa Ha HeTOyKe OKcKypcus 4. YyeOHas
«IIpakTukym» Mertoanueckue CemuHap 5. MHrennexryanbHas
oInucaHus JJabopaTopHbIX padot. | becena
Huckyccus
Ilpakmuueckue | PaccMaTpuBaHHE KIIETOK IIpaxTrueckue u 1.Y4eOHo-
pabomol no OpraHM3MOB Ha F'OTOBBIX nabopaTopHbIe HCCIIEI0BATENIbCKAS
ouonozuu MHUKpoOIpenaparax JIucTa paboThI, Hcceno- 2. [lo3naBaTenbpHas
bomanuka 3J10/J1eW, TPUTOTOBJIEHUE BaTenbCckue paboter | 3. MHpopmannonHo-
MHUKpOIpenapara u3 KOxXHIIbI Jlexuus MO3HABaTENIbHAS
JIYKOBHIIbI C HCIIOJIb30BAHUEM DKCKypcus 4. YuebHas
U POBOr0 MUKPOCKOTIA [TpakTnueckas 5. MnTennexTyanpHas
«JleBenryk», netoyk Intel pabota
«AKBapuym» CemuHap
Bbecena
Huckyccns
Jlexmms
OKcKypcHs
[TpakTnueckas
pabota
CemuHap




Becena

Huckyccus
Ilpakmuueckue | IloAroToBiieHHE MUTATEILHON [IpakTuueckue u WNunuBunyanbHas, B
pabomol no cpeas! Uit uHPY30pHH — nabopaTopHbIe napax, rpyImnoBas
ouonocuu Ty enbKH, MPU TOMOIIH padoTHI, 1.YuebHo-
3oonoeus OKYJISIPHON KaMepbl HCCJIEJIOBATEIbCKUE | UCCIIEIOBATEIbCKAS
3aUKCUPOBATH YBUICHHBIE paboTsI 2. [lo3naBarenbHas
uHopy3opuu. PaccmaTpuBanue Jlexuus 3.MudopmannonHo-
rOTOBOI0 MHUKpOIIpenapara DKCKypcHst MO3HABaTENIbHAS
uHoy3opuii. Pa3BuBars HaBbiku | [IpakTiueckas 4.YyeOHast S.
ANEKTPOHHOTO OPOPMIICHHUS paboTta WuTennexryanbHas
BBITTOJIHEHHON Pa0OTHI. CemuHap
PaccmarpuBanue rotoBeix becena
MHUKPOIPENapaToB: POTOBOTO Huckyccust
ammapara mueibl, 4aCTh KpbLIa
06a004YKH, MypOBBS, MYXH
Ipaxmuueckue PaccmarpuBanue B MEKpPOCKOII [IpakTnueckue u NunuBunyansHas, B
pabomul no «JleBenryk», HetOyk Intel nabopaTopHbIe napax, rpymnmnoBas
ouono2uu «AKBapHyM «TOTOBBIX paboThI, 1.YueOHo-
Anamomus u MHKPOTIPErapaToB KPaCHbIX HCCIJIEIOBATENIbCKUE | UCCIIEIOBATEIbCKAS
Qusuonoeus KJIETOK KPOBH Y€JIOBEKA U paboThI 2. Ilo3naBarenbHas
yenoeeKa SPUTPOLUTOB JIATYIIIKH, Jlexmus 3.MudopmanronHo-
CPaBHUTDH UX MEXKIY COOOI. DKcKypeus NO03HaBaTeNbHas
Caenatb 00LIMI BEIBOJ O [TpakTuyeckas 4.VueOHast 5.
B3aUMOJEUCTBUU KPOBEHOCHOU | paboTa WuTennexryanbHas
U JIbIXaTEIbHON CUCTEM. Cemunap
[To3HakKOMUTE ydalmxcs ¢ becena
MpaBUJIAMH THTHECHBI T TAHHS, Huckyccus
n3yuuTh pH HEKOTOPBIX
HAIHUTKOB, BHIITYCKaEMBIX
MPOMBIIIJICHHBIMH CIIOCOOaMH.
Pa3BuBaTh yMeHHs HaBBIKA
paloThI ¢ TaTYMKaMU LU(PPOBOIM
a00paTOPUM U MPAKTHUECKOE
IpUMEHEHHE
OPTaHOJIETITUYECKUX METOJIOB
OLIEHKHU KauecTBa BO/bL. YPOKHU
— UCCIIEI0BaHUS
Ilpakmuueckue | VlccnenoBats 0COOEHHOCTH [TpakTuyeckue u NuauBuayanbHas, B
pabomsi no 9KOJIOTMH BBIOPAHHOTO 00BEKTa | JJabopaTOpHbIE napax, rpyrnmnoBas
ouonocuu C TIOMOIIIBI0 MAPIIPYTHO- paboThl, 1.061mecTBeHHO-
Oxonocus ioniago4Horo metoaa. C HCCIJIEJIOBATENbCKUE | TOJIe3HAs
MTOMOUIBI0 DJIEKTPOHHOTO paboThI 2.Y4ebHo-
W3MEPHTEIISI Jlexuus HCCIIeIOBATENbCKAs
ANEKTPOIPOBOJIHOCTH. OKcKypeus 3.MudopmannoHHo-
UccnenoBats 2nadudeckyro [TpakTnueckas MO3HaBaTeIbHas
POJIb JIECHOM MOPO/IBI B YeThIpeX | pabora 4. YuebHas
HaIlpaBJIEHUAX C TIOMOIIb. Cemunap 5.9konoro-
DJEeKTPOHHOTO TEPMOMETpA U becena HampaBlieHHas
JOKCMeTpa. BeisiBuUThH Huckyccus 6.IIpakTnueckas
3KOJIOTHYECKHE (mpuxnaaHas)

IMPUYPOYCHHOCTHU U OICHHUBATH




3arachl JIEKAPCTBEHHOT'O
pacTeHus B MeCTe MPOBEICHHS C
MTOMOIIIBIO ITUPPOBOTO
MuKpockomna. MccnenoBanuu,
onpeeraeHue OMoMacchl
OIIPEICIIUTH OCHOBHBIC
(axTopsl, BIUSIOMINE HA
IPOrPEeBaCMOCTh MyPaBEHHUKA C
MOMOIIIBIO DJIEKTPOHHOTO
W3MEPHUTEIISI TEMIIEPATYPHI

Uccneoosamens | MeTonosornyeckue u [IpakTnueckue NunuBunyanbHas, B
cKasi u METOIUYECKHE OCOOCHHOCTH paboTHI B MOJIEBBIX napax, rpynmnoBast
npoekmuas OpraHu3au y4eOoHo- YCIIOBHSIX 3ammra nMpoeKToB
dessmenbHoCmb HCCIICA0BATEILCKOM PabGota ¢

nesTeapHOCTH. Micnonb3oBanue | mHGOpMaIHen

o0pa3oBaTeNbHON (mocemenne

HCCIIEA0BATEIIbCKON TEXHOJIOTUH | OMOINOTEKN)

KaK CpeACTBO 00eCIICUCHHUS Odopmienue

HETIPEPHIBHOTO JIOKJIa1a u

camoo0Opa3oBaHusl. BeISICHUTH Mpe3CHTAIINH 1o

MOHSATHE KTBOPYECTBO» U OmpeIeICHHOMN TeMe

«ITPOU3BOJICTBOY

Pedepar — nucbMeHHO

o OpMIICHHBIH JOKJIA]] HA
33JJaHHYIO TEMY.

[IIxonbHBINA MPOEKT —
TBOpYECKas IEATENBHOCTD
y4Yalmxcs.

Hccnenosanue — 1o
TBOPUYECKHUI MPOLECC U3YUCHUS
00BEKTa WU SIBJICHUS C
ONPEEICHHON LIEIBIO.
BbIsicHUTB pacnipoCcTpaHEHHBIE
OLIMOKY IPU HAaTUCAHUH
npoekta. Hayuuts BBICTAaBIIATH
runore3y npoekra. Kak
MpaBWJIbHO 0)OPMUTH
YYEHUYECKHUH NPOEKT.

TeMaTnuyeckoe MIAHMPOBaAHUE

Ne | Paszpen, rema Komu | Teopus | Ilpaktnka @opMBI IPOBEICHUS

n/ 3aHATHUS YECTBO

I 4acoB

1. | Beenenue 5 2 3 becena. [Ipaktuueckas pabota «3yduenue

prOOPOB JJIsl HAYUHBIX MCCIIEJOBAHUMN
71a00paTOPHOTO 00OPYTOBAHUS.
[TpakTryeckas padora «M3ydyeHue
YCTPOMCTBA YBEIUYUTENbHBIX IPUOOPOBY.
JlaGopaTOpHBIi TPAKTUKYM
«IIpuroroBnenue u paccMaTpyuBaHHue




MHUKpPOIPEnapaToB. 3aprCcoBKa
OMOJIOTUYECKUX OOBEKTOBY.

[IpakTuueckue
paboThI 1O
OnoJIoTHH
boranuka

PaccmatpuBaHue KIETOK OpraHM3MOB Ha
TOTOBBIX MUKpOIIPENapaTax JUCTa AIOJIEH,
HPUTOTOBJICHHE MUKPOIIpErapaTa u3
KOJKHIIBI TIYKOBHIIBI C UCITOJIb30BAaHUEM
poBOro MUKpockorna «JIeBeHryk»,
HeTOyK Intel «AxBapuym»

[IpakTuueckue
paboThI 1O
OnoJIoTHH
3oomorus

[TpuroroBneHre NUTATENBHOMN Cpeibl 1J1s
uHy30pun — Ty()eabKH, IPH MOMOIIN
OKYJISIpPHOW KaMepbl 3aMKCUPOBAThH
yBHUIeHHBIE nHY30pun. PaccmarpuBanue
rOTOBOTO MUKpOIIpenapara HHQy30puil.
PaccmarpuBanue rotoBbix
MHUKpPOIIPENapaToB: pOTOBOIO anmapara
YeJIbl, YacTh Kpblia 0a004YKH, MypaBbs,

MYXH

[IpakTrnueckue
paboTHI IO
OHoIoTHH
AnaTtomus u
busnonorus
YeJIoBeKa
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PaccmaTtprBanue B MUKPOCKOIT
«JIeBeHryk», HeTOyK Intel «AkBapuym»
rOTOBBIX MUKPOIIPENapaTOB KPaCHbIX
KJIETOK KPOBH Y€JIOBEKA U SPUTPOLIUTOB
JSATYIIKH, CPABHUTH UX MEX]Yy COOO0M.
Caenatb oOLIMIA BBIBOJ] O B3aUMOACHCTBUU
KPOBEHOCHOM U JIbIXaTEJIbHON CUCTEM.
[To3HaKOMUTH y4aluxcsi ¢ MpaBUIaMU
TUTMEHBl TUTaHus, U3y4uTh pH HEKOTOpBIX
HAIIUTKOB, BBIITYCKAEMBIX
IIPOMBIIIIEHHBIMU crioco0amu. Pa3BuBaTh
YMEHUS HaBbIKa pabOTHI C JaTUUKAMHU

1M (poBoH 1abOpaTOPUH U MTPAKTUUECKOE
IIPUMEHEHHE OPTaHOJIENITUYECKUX METO/IOB
OILICHKH KauyecTBa BOJbI. Y POKHU —
UCCIICIOBaHMS.

[IpaxkTnueckue
paboThI 1O
OuoI0ruu
Okonorus

22
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HccaenoBaTh 0COOCHHOCTH 3KOJIOTUH
BBIOPAHHOTO 0OBEKTA C TIOMOIIBIO
MapIIpyTHO- TUIOMIAI09HOTO MeToaa. C
MTOMOIIIBIO AJIEKTPOHHOTO U3MEPHUTENS
AJIEKTPOTIPOBOTHOCTH. VcciienoBarh
saaduUeCcKyI0 POJIb JIECHOW MOPOJIBI B
‘—IeTI)IpeX HaHpaBJ'IeHI/ISIX C IOMOIIIBO
AIIEKTPOHHOT'O TEPMOMETPA U JTFOKCMETPA.
BrisgButh SKOJIOTHYCCKUC HpI/IypO‘IeHHOCTI/I
Y OLICHUBATh 3aIachl IEKAPCTBEHHOTO
paCTCHI/IH B MECTC HpOBeJIeHI/ISI C
MOMOIIBIO ITU(POBOTO MUKPOCKOIIA.
Uccnenosanue «OnpeneneHne OCHOBHBIX
(bhakTOpOB, BIUSIONINX HA POTPEBAEMOCTh
MypaBelHHKa ¢ TTIOMOIIBIO 3JIEKTPOHHOTO
WU3MEPUTEIIS TEMIIEPATYPHI»

Uccnenosare-
JIBCKasa U

17

12

MeTo10710rn4ecKre U METOTUUECKIE
0COOEHHOCTH OpraHu3alru y4eOHO-
HCCHCHOBaTeHBCKOﬁ ACATCIIbHOCTH.




MIPOEKTHAsI
NEeSITeIbHOCTh

Hcnonb3oBanue 00pa3zoBaTenbHOM
UCCIIEI0BATEIBCKOM TEXHOJIOTHUH KaK
CpeICTBO 0OECIIeYeHNUsT HETIPEPHIBHOTO
camoo0pa3oBaHus. BbIsICHUTE OHATHE
«TBOPUYECTBO» U «IIPOU3BOJICTBOY
[IIxonpHBINA MPOEKT — TBOPUECKAS
JIESITEJIbHOCTD yJallluXxcsl.

Hroro 68

36

32

KasiennapHo — TemaTnyeckoe nNjaHupoOBaHue

No Tema 3ansaTus Komnnue Hcnonp3oBanue Hara | Hara | [Ipumeua
n/n CTBO 000pyI0BaHUS IIEHTPA wiad | ¢akr HUE
4acoB €CTECTBEHHO — HAyYHOM
HarnpaBieHHOCTH «Touka
pocTay
1 | Beacuue. BBogubIit 1
nHCTpyKTax no Th
MIPU TIPOBEICHUH
1abopaTOpHBIX
pabor
2-3 | CocraB u 2 DNEKTPOHHBIA U3MEPUTEITH
HCIIOJIb30BaHUE TEMIEPATypPhI
uudposoi DNEeKTPOHHBIN U3MEPUTEID
naboparopuu 3JEKTPONPOBOJHOCTH
«Hayunbie DNEeKTPOHHBIN U3MEPUTEID
pa3BJICUCHUS» B OCBEIICHHOCTH(JTFOKCMET))
0a3oBoM DIEKTPOHHBIN U3MEPUTEIND
KOMILIEKTAIIUHN kuciotHocT (pH —metp)
DNEKTPOHHBIN U3MEPUTEIND
OTHOCHUTEIbHOM BIaXKHOCTH
BO3/IyXa
DNEeKTPOHHBIE BECHI
Muxkpockor.
CrepeoMuKpOCKOI 1
OKYJISIpHAs Kamepa
4 [Ipo6ooT6op u 1 DNEeKTPOHHBIM U3MEPUTEID
MpoOOMOATOTOBKA B TeMIIepaTyphl
HCCIIEN0BATENBCKON DIIEKTPOHHBIN U3MEPUTEID
pabote 3JEKTPONPOBOJHOCTH

DIIEKTPOHHBIN U3MEPUTEID
OCBEILIEHHOCTH (JTIOKCMETD)
DIIEKTPOHHBIN U3MEPUTEID
kucnotHoct (pH —meTp)
ONEKTPOHHBIM U3MEPUTEIID
OTHOCHUTEIIBHOM BIaKHOCTH
BO3JyXa

DIJIEKTPOHHBIE BECHI




Muxkpockor.
CrepeoMuKpoCcKon u
OKYJISIpHAsI Kamepa

[IporpammHoe
obOecrieyeHue,
UCTIOJIB3yeMOe JUIS
paboThl TUPOBOI
JabopaTopun

Ilpakmuueckue
paoomul no
ouonozuu

bomanuka

[IpakTuyeckas
pabora Nel

«Y CTpOUCTBO
CBETOBOI'O
MHUKPOCKOTA U
OBJIaJIcHHE pabOThI €
HUM

CBeToBOI1 MUKPOCKOI
«JIeBeHTyK»,

7-8

[IpakTnueckas
pabota Ne2
«M3yueHue
CTPOEHHUS KJIETKU
KOJKHIIBI JIYKa»

CBeTOBOM MUKPOCKOI
«JleBeHryK»,

3oono02usn

9-10

IIpaxTrueckas
pabota Ne3
«CpaBHeHHE
YKUBOTHOU U
pacTUTENBHON
KJIeTKH. TkaHu
MHOTOKJIETOYHBIX
YKUBOTHBIX»

CBeToBOI MUKPOCKOI
«JIeBeHTyKY,

11

IIpaxTrueckas
paborta Ned
«M3yuenue
CTPOCHHUS U
NIEepEIBUKEHUS
uHpy3opuu —
TyQenbKu»

CBeToBOI MUKPOCKOI
«JIeBeHTyKY,

12-
14

IIpaxTrueckas
paborta Ne5
«M3yuenue
MHOTr000pa3us
MPOCTEUIITNX

CBEeTOBOM MUKPOCKOI
«JIeBeHryK»,
, OKyJISIpHasiKamepa

15-
17

[IpaxTrueckas
pabota N6y,
N3yuenne BHENIHETO
CTpOEHUs
HACEKOMBIX»

CBeToBOI1 MUKPOCKOI
«JIeBeHTyKY,
OKYJIIpHasKaMepa




Anamomus u

duszuonozun
yenoeeka
18- | IpakTuyeckas CBeToBOI1 MUKPOCKOII
19 | paGora Ne7 «JIeBeHTyK»,
«Ctpoenue u OKyJIsIpHasiKkamepa
byHKIIUN Habop ¢puxcupoBaHHBIX
SPUTPOILUTOB. MHUKPOIIPENapaToB
B3anmocss3p
KPOBEHOCHOM U
NBIXaTEIbHON
CHCTEMbl OPTaHOBY
20- | [MpakTuyeckas CBeToBOI1 MUKPOCKOI
22 | paGora Ne§ «JIeBeHTYyK»,
«'urnennyeckas OKYJIsIpHast
OLICHKA ITUTHEBOU Kamepa,dJIeTPOHHBIN
BOJIBI» n3mepurens pH,
AJIEKTPOHHBIN U3MEPHUTEIh
TEIIONPOBOAHOCTH
23- | [IpakTuyeckas CBeToBOI1 MUKPOCKOII
25 | paGora N9 «JIeBeHryk», HetOyK Intel
(uccnenoBaTeNbCKUM «AKBapuyM OKYyJsIpHas
YPOK) KaMepa,dJIeTPOHHBIH
«I'uruena nuTaHus. n3mepurens pH
N3yuenue pH
HEKOTOPBIX
MOMYJSPHBIX
HaIHUTKOBY.
26- | IlpakTuveckas CBeToBOI MUKPOCKOI
28 | paGora Nel0 «JIeBeHTYyK»,
(uccnenoBaTeNbCKHMA OKYJIsIpHasikamepa,
ypok) «3yuenue AJIEKTPOHHBIN
HEKOTOPBIX CBOMCTB usmepurens pH,
CJIFOHBI U [TpoOupku um MepHbIe
KEITyJJOUHOTO COKa» CTaKaHbI
Ikonozusn
29- | UccnenoBarenbckas DJEeKTPOHHBIA U3MEPUTEITb
32 pabora Nel.» Cpena SIIEKTPOIPOBOAHOCTH
OOUTaHUs paCTEHUH.
Abunotnyeckue
(hakTOpBI CpeIbI»
33 - | UccnenoBarenbekas DNEKTPOHHBIA U3MEPUTEITH
36 pabora TeMIIepaTyphbl
Ne2 »Dnaduueckaks DIIEKTPOHHBIN U3MEPUTEIb
POJIb ONpEAETICHHOM OCBEIIEHHOCTHU(JTFOKCMETP)
JIECHON IOPOABI»
37- | UccnenoBaTenbckas DNEKTPOHHBIA U3MEPUTEITH
41 pabota Ne3.»OreHka 3JEKTPONPOBOJHOCTH

3aI1acoB
BBIOPAHHOTO BUIA

DNeKTPOHHBIN U3MEPUTEIH
kuciotHocT (pH —metp)




JIEKapCTBEHHOT'O
pacTeHus»

42-
46

HccnenoBarenbekast
pabota Ne4
«BnusiHue
OCBEIIIEHHOCTH Ha
COIPSDKEHHBIN pOCT
1o0eroB BEIOpaHHOU
JPEBECHOM TIOPOIBI
U HCCIIelyeMOT0
BUJIA JIMINAHHAKAY

DJIEKTPOHHBIN U3MEPUTENH
TEeMIIepaTyphl
DIJIEKTPOHHBIN U3MEPUTEIH
ANEKTPOIPOBOHOCTH
DJIEKTPOHHBIN U3MEPUTENH
OCBELLIEHHOCTU(JIIOKCMETP)

47-
50

HccnengoBarenabckas
pabota NeSy.
HccnegoBanme
MPOTPEeBaEMOCTH
MypaBEHHUKA

ONEeKTPOHHBIA U3MEPUTEIID
TeMIIepaTyphl

Hccneoosamennvcka
A U npoeKmuasn
oesmesibHOCM b
WKOJIbHUKOG

o1

O6pazoBaTenbpHas
MCCIIEIOBATENbCKAs
TEXHOJIOTHUS

52-
53

Pedepar, mpoexkr,
WCCIICIOBAaHHE

54-
55

CooTHo1ICHNE
HAy4YHOTO H
y4eOHOro
HCCIICJOBAHMIA

56

B3aumMocBs3b
MPOEKTa U
HUCCIIEIOBAHUS

57-
58

TpeboBanus k
BBIITOJTHEHUIO.
yueOHo-
MCCIIETIOBATEIbCKUX
pabot

59-
60

Kak opopmuts
PE3yNBTaTHI
MCCTIEIOBAHMS

61-
63

ITonroroBka K
OTYCTHOM
KOH(epeHIuU

64-
68

OtuerHas
KOH(epeHIHs
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