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INOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh U 0CO0€HHOCTHh mNporpammbl. CoOBpeMeHHbIN y4eOHbIN
IPOLECC HANpaBiI€H HE CTOJbKO Ha JOCTHKEHUE pe3ylbTaToB B 00JacTu
IPEeIMETHBIX 3HAHUN, CKOJIBKO Ha IMYHOCTHBIN pocT pedeHka. O0yueHue 1o HOBbIM
o0pa3oBaTeNbHBIM CTAaHJApTaM I[peIyCcMaTpUBaeT OPraHU3aIUI0 BHEYPOUYHOMN
JeSITEIbHOCTH, KOTOpash CIOCOOCTBYET PACKPBITHIO BHYTPEHHEr0 MOTEHIMANa
KQKJOTO YYEHHKA, pa3BUTHE U MOJJAEpKaHue ero tajaHta. OQHUM U3 KIIFOYEBBIX
TpeOOBaHUII K OMOIOTHUYECKOMY OOpa30BaHHIO B COBPEMEHHBIX YCIOBUSX U
BKHEWIIUM KOMIOHEHTOB peanu3auun OI'OC sABiseTcs oBlaJeHHE ydalUuMUCS
IPaKTUYECKUMH  YMEHUSAMH W  HaBbIKaMH, IPOEKTHOMCCIEI0BATEIbCKON
JEATEIBHOCTBIO.

[IporpamMma «3aHumMarenbHasi OMOJOTH HallpaBieHa Ha (OPMHUpPOBAHUE Y
yuanmxcs 7-9 kinaccoB yriayO0lIeHHOrO HHTEpeca K U3YYEHHUIO OMOJIOTHH, pa3BUTHE
IPaKTUYECKUX YMEHUI, IPUMEHEHHUE.

eab 1 3a1a4n NPOrpaMMBbI
Lenb: ¢popMupoBanue y oOyyaronxcs riIyOOKOro M YCTOMYMBOTO MHTEpeca K
MUPY JKHUBBIX OPraHU3MOB, IPUOOPETEHNE HEOOXOANUMBIX MPAKTUYECKUX YMEHUN U
HABBIKOB MTPOBEACHUS SKCIIEPUMEHTOB, OCHOB UCCJIEI0BATEIbCKON AESATEIBHOCTH.

3agaumn: O0yuawomue:

* pacUIMpeHHE Kpyro3opa oOydarouIuxcs; * paclIMpeHue W YyriayOneHue 3HaHuU
oOy4JaronmMxcs Mo OBJAJACHUI0 OCHOBAMHU METOJOB IMO3HAHMS, XapaKTEPHBIX IS
€CTECTBEHHbIX HayK (HaOJIOJICHUE, CpPaBHEHHME, SKCIIEPUMEHT, U3MEpPEHHUE); °
MOJATOTOBKA OOYYalOIIMUXCs, OPUEHTUPOBAHHBIX Ha OHMOJOTMYECKUU MpodUib
oOyueHus1, K yCBOEHHUIO MaTepuraa MOBBIILIEHHOTO YPOBHS CI0XKHOCTH MO0 XUMHUH.

Pa3BuBawiume: ¢ pa3BUTHE YMEHUW M  HABBIKOB  IIPOEKTHO -
UCCIIEIOBATENILCKON JIEATENbHOCTH; * Pa3BUTHE TBOPYECKUX CHOCOOHOCTEH U
YMEHHMM Y4YallluXCsi CaMOCTOSITENIbHO NpUOOpeTaTb M NPUMEHATh 3HAHUSA Ha
IIPaKTHUKE.

BocnuraresqbHbIe: *  BOCIHWTAaHWE 3KOJIOTMYECKOW TI'PaMOTHOCTH; *
BOCITUTAHUE SMOIIMOHAIBHO- IEHHOCTHOTO OTHOIICHHS K OKPYXKAIOUIEMY MHDPY; ®
OpUEHTAalLMA Ha BBIOOP OMOJOTUYECKOTO MPOQUIIS.

[Ipu opranmzanuu 00pPa30BATEIBLHOTO Mpoliecca HEOOXOAUMO OO0paTUTh
BHUMaHHE  Ha  CJENYIOLUME  acleKThl:  -HCMOJb30BAaHUE  JIMYHOCTHO-
OpPUEHTHUPOBAHHBIX TEXHOJOTUN (TEXHOJOTHUS Pa3BUTHS KPUTHUECKOTO MBIIIJICHUS,
TEXHOJIOTHUS MPOOJIEMHOT0 O0Y4YEHUs, TEXHOJIOTUsI OOy4YeHUs] B COTPYAHUYECTBE,
METOJI TNPOEKTOB); -OpraHu3alusl IPOEKTHOM JESITEIIbHOCTH IIKOJIBHUKOB U
IpOBEJCHNE M U H U - KOH(EPEHIH, MO3BOJSIONMX MIKOJIbHUKAM MPEACTaBUTh
WHIMBHUIyaJIbHbIE (MM TPYIIIOBBIE) MMPOEKTHI MO BHIOPAHHOM TEME.

@®opmbl  mpoBedeHMsA  3aHATHH:  Ja0OpAaTOPHBI  MPAKTUKYM  C
UCIIONb30BaHUEM  oOopydoBanus  IieHTpa «Touka  pocTa», IKCKYpCHH,
HKCIIEPUMEHTHI, HAOIIOICHNA, KOJUICKTUBHBIC U WHAUBHUAYaAJIbHbIE HCCIEIOBAHNUSA,
camMocCTosiTeNIbHAsE paboTa, KOHCYJbTAIlMM, MPOEKTHAs M HCCIEAOBATEIbCKas
NEeATEIBbHOCTh, B TOM 4YHcCie ¢ ucnosnb3zoBanueM MKT.



Cpok peanuzanuu IporpaMmmel - 1 rog.
OOmiee KOTUYECTBO YYEOHBIX YACOB, 3alJIAHUPOBAHHBIX HA BECh MEPUO]T
oOyuenwus: 34 4acos.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBbI
IIpeaMeTHbIE:

1) dbopmupoBaHKe 1IEHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOAE, K COOCTBEHHOMY
OpraHu3My; IIOHUMaHu€ poJIM Ouosioruu B (POPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

2) yMEHHE NPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHWM: PacKpbIBaTh CYIIHOCTh
JKMBOI'O, Ha3blBaThb OTJIWYMS HKUBOTO OT HEXKHMBOIO, MEPEUUCIATH OCHOBHBIC
3aKOHOMEPHOCTH  OpraHu3alMM, (QYHKIMOHUPOBAHUS OOBEKTOB, SIBICHUH,
IIPOLIECCOB )KMBOM MPUPObI, SBOJTIOLUOHHOTO PA3BUTUSI OPraHUYECKOTO MUPA B €TI0
€IMHCTBE C HEXUBOM MPUPONION; CPOPMUPOBAHHOCTH MPEACTABICHUN O
COBPEMEHHOW TEOPHUH 3BOIIOLMU U OCHOBHBIX CBUIETEIHCTBAX SBOIIOLUN;

3) BIajgeHUE OCHOBAMHM IOHATUWHOIO armapaTa ¥ HAyYHOTO S3blKa OWOJIOTHH:
UCIIOJIb30BAaHUE  U3YYECHHBIX TEPMHHOB, TMOHSATUM, TEOpUH, 3aKOHOB U
3aKOHOMEPHOCTEH i1 OOBSICHEHUS HAOIIOJAeMbIX OHOJOTUYECKUX OOBEKTOB,
SABJIEHUM U TTPOLIECCOB;

4) nmoHMMaHHe CIOCOOOB MOJIYYEHHUs OMOJIOIMUYECKHUX 3HAHUI; HaJM4Yhe OIbITa
UCIIOJIb30BAaHUSI METOJOB OWOJIOTMHM C IIeJIblI0 H3YYEHHUS JKHUBBIX OOBEKTOB,
OMOJIOTMUECKUX SIBJICHUM M MpPOLIECCOB: HAOIIOJEHUE, ONUCAHHE, IMPOBEJICHUE
HECJIO)KHBIX ~ OMOJIOTUYECKUX ONBITOB M OKCIEPUMEHTOB, B TOM 4YHUCJE
C HCIIOJIb30BAHWEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

5) yMeHue XapakTepu30BaThb OCHOBHBIC TpYMIbl OPraHU3MOB B CHCTEME
OpraHM4ecKkoro Mupa (B TOM 4YHUCIE BHUPYChl, OaKTepuu, paCTEHUs, TPHUOBI,
KUBOTHBIE): CTPOCHHUE, MPOLECCHl KU3ZHEACATENBHOCTH, HUX MPOUCXOKACHHE,
3HAYEHHUE B IPUPOJIE U )KU3HU YEIIOBEKA;

6) yMeHue OOBSCHATH MOJIO)KEHHE YeJIOBEKa B CUCTEME OPraHUYECKOr0 MUpPa, €ro
MPOUCXOXKJICHHE, CXOJICTBA U OTJIMYUA YEIOBEKa OT JKUBOTHBIX, XapaKTEpPU30BaTh
CTPOEGHHME U TIPOLIECCHhl KUZHENEATETbHOCTH OpraHu3Ma 4YeJlOBeKa, €ro
MPUCTIOCOOJIEHHOCTD K Pa3JIMYHBIM 3KOJOTUYECKUM (PaKkTopam;

7) yMEHHE ONWCHIBATH KIETKH, TKaHHW, OpraHbl, CHCTEMBbl OpPraHOB U
XapaKTepU30BaTh BaKHeHIINe OMOJOrHYeCKHe MPOLIECChl B OpraHu3Max pacTeHH,
YKUBOTHBIX U YEJIOBEKA;

8) chopMHUPOBAHHOCTH MPEJICTABICHUI O B3aUMOCBSI3U HACIIE0BAaHUS IOTOMCTBOM
IPU3HAKOB OT POJUTENBCKMX (OpM C OpraHu3alfeil KIeTKW, HaJudyueM B Hel
XpOMOCOM Kak HOCHUTENeH HacleACTBEHHONM HHpopMaIlui, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACIEOBaHUS TPU3HAKOB;

9) chopMUPOBAHHOCTh MPEJACTABICHUN 00 OCHOBHBIX (HaKTOpaX OKpYKaloIIeH
Cpellbl, UX POJIA B )KM3HEAECATEIHLHOCTH U 3BOJIOLMHA OPTaHU3MOB; MPEACTABICHHUE
00 aHTpONOTreHHOM (haKTOopE;



10) chopMHUpPOBaHHOCTh MpPEACTAaBICHUM OO0 SKOCUCTEMAX U 3HAYECHUHU
Oropa3zHoo0pasus; 0 II00aJbHBIX 3KOJOTMYECKHUX MpoOsemMax, CTOSUIUX Iepes
YEJI0BEYECTBOM U CIOCO0AX MX MPEO0JICHHUS;

11) ymenue pemarts ydeOHbIE 3a1a4l OMOJIOTUYECKOTO COACPIKAHMS, B TOM YHCIIE
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, MMPOBOJUTH PACUEThI, MEIAaTh BBIBOJBI
Ha OCHOBAaHHH IOJYYEHHBIX PE3YJIbTATOB;

12) ymeHue co3iaBaTb U MPUMEHSTH CIIOBECHBbIE M TpaduyecKue MOAENTU IS
OOBSICHEHMSI CTPOEHUS KUBBIX CUCTEM, SIBJICHUM U IIPOLIECCOB KUBOU MPUPOIBI

13) nmoHMMaHuEe BKJIaJa POCCHUMCKMX M 3apyO€KHBIX YUYEHBIX B pa3BUTHE
OMOJIOTMUECKUX HAYK;

14) BnaseHue HaBBIKAMHU pabOTHI ¢ MHPOpMALUEH OHOIOIMYECKOTO COJIEpIKaHus,
IpEJCTaBICHHON B pa3HOW ¢opMe (B BUIE TEKCTa, TaOIMYHBIX JAHHBIX, CXEM,
rpadUKoB, JAMarpaMM, MoOJENeH, H300paxeHWil), KPUTHUUECKOro aHalu3a
MH(OpPMAIUU U OLIEHKH €€ I0CTOBEPHOCTH;

15) ymenue miaaHupoBaTh MOJ PYKOBOJCTBOM HACTABHUKA M MPOBOJAUTH y4eOHOE
UCCIIEIOBAHUE UM ITPOEKTHYIO pabO0Ty B 00J1aCTH OMOJIOTHH; C y4€TOM HAMEUEHHOU
uenu GopMyIupoBaTh MNpoOJieMy, THUIOTE3y, CTaBUThb 3aJadd, BbIOUPATh
aJieKBaTHBIE METOMABI JJIA WX pelIeHus, (POpMyIHpPOBATH BBIBOMABI;, MyOJIMYHO
MPEACTABIIATH MOJYYEHHBIE PE3YyJIbTaThl;

16) yMeHHEe HHTErpUpPOBaTh OMOJOTUYECKHUE 3HAHUS CO 3HAHUSMU APYTUX YUEOHBIX
IIPEIMETOB;

17) cpopMHUpOBAaHHOCTH OCHOB HKOJIOTUYECKOM TI'pPaMOTHOCTH: OCO3HAHUE
HEOOXOJAMMOCTA JICUCTBUM TIO COXpaHEHUI0 Ouopa3HooOpaszusi U OXpaHe
IPUPOIHBIX 3KOCUCTEM, COXPAHEHHUIO U YKPEIUIEHUIO 370POBbS YEJIOBEKA; YMEHUE
BbIOMpATh 1I€JIEBbIE YCTAHOBKH B CBOMX JEHCTBUSAX M MOCTYIKaX 10 OTHOIICHUIO K
YKUBOM NIPUPOJIE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYKAKOLIUX

POBAHHOTO MUTAHUS M (PU3NIECKON aKTUBHOCTH; HEMPUATHE BPEAHBIX MPUBBIUCK U
3aBHCHUMOCTEH; yMEHHE MPOTUBOACHUCTBOBATh JHKCHAYYHBIM MAHUIYJALHSIM B
00J1aCTH 3710pOBbBSI;

19) oBnaseHue nmpueMamMu OKa3aHHUs IMEPBOM MOMOILIM YEJIOBEKY, BbIpAIIUBAHUS
KYJIBTYPHBIX PACTCHUN U YXO/a 3a JOMAITHUMHU KUBOTHBIMH;

JInyHOCTHBIE Pe3yJbTAThl: -3HAHWS OCHOBHBIX TNPUHIIUIIOB U TPaBUI
OTHOIIIGHUSI K JKWBOM TIPUPOJEC; -pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB,
HAIpaBJICHHBIX Ha M3Y4YEHHE >KUBOM NPUPOIBI; - Pa3BUTHE HMHTEICKTYyaJIbHbBIX
YMEHHH (JOKa3bIBaTh, CTPOUTH PACCYKICHUS, AHATU3UPOBATh, CPABHUBATh, J1E1ATh
BBIBOJIbI U JIPYTOE); -3CTETHUECKOTO OTHOILICHUS K KUBBIM OOBEKTaM.

MertanpeameTrHblie pe3yJbTaThbl: -OBJIa/ICHHE COCTaBJISIIOIIUMU
UCCIIEIOBATENIbCKOM U TPOEKTHOM MAESITETbHOCTU: YMEHHE BHJIETh MpoOJemy,
CTaBUTh BOIPOCHI, BBIIBUIaTh THUIOTE3bl, JaBaTh ONPEACICHUS TOHATHUSM,
KJIaCCU(PUIMPOBATh, HAONIIOATh, MPOBOAUTH JKCIIEPUMEHTHI, JI€JaTh BBIBOJBI U
3aKJIIOUEHUS, CTPYKTYpUpOBaThb MaTepuaj, OOBACHATh, JOKa3blBaTh, 3AlUIIATH
CBOM WHJEU; -yMeHHEe padoTarb C pPa3sHbIMU MCTOYHMKAMH OHOJOTMYECKON
uHpOpMallMy, AHAIU3UPOBaTh U OLIEHMBAThb HH(OpMalHIo, MNpeoOpa3oBbIBATH
UHPOpPMAIIMIO U3 OJHOW (OpPMBI B JIPYryl0; -yMEHHE aJ€KBATHO MCIIOJIb30BATh
pedeBble CPEICTBA Il JUCKYCCUM M apryMEHTAalMd CBOEH MO3MILIMU, CPABHUBATH



Pa3HBIC TOYKH 3PCHUA, apTYMCHTHUPOBATH CBOIO TOYKY 3PCHUSA, OTCTAWBATHL CBOIO
ITO3UIINIO.

COJAEPKAHUE INPOI'PAMMBbI
7 kJ1ace
Paznen 1. «Jladboparopuss Mukpomup» (S 4yacos)
MeTtonb! HaydHOTO HccaenoBanus. JlabopatopHoe 000pya0BaHUE U IPUOOPHI
JUIsT Hay4yHBIX HccliefoBaHuid. McTopusi n300peTeHrs MHUKpPOCKOIA, €ro
YCTPOMCTBO M TpaBwia paboThl. TeXHHWKa MPUTOTOBJICHUS BPEMEHHOIO
MUKpoInpenapara. Pucyem no npaBuiiaM: rpaBujia OMOJIOTUYECKOTO PUCYHKA.
Ilpakmuueckue n1adopamopuvie padomoi:
o YCTpPOMCTBO MUKPOCKOIIA
o IlpuroroBneHue u paccMaTpUBaHUE MUKPOIIPENapaToB
o 3apucoBKa OMOJOTHYECKUX OOBEKTOB
Ilpoekmmno-uccinedosamenvckan 0eameabHOCHb:
e Munu — wuccnegoBanue «Muxkpomup» (pabota B Tpymmax ¢
MOCIICYIONICH TTpe3eHTaIuei).
Paznea 2. Ilpakruyeckast 0oTanuka (8 4acon)
deHonornyeckue HabmoaeHus. Benenue nHeBHUKA HabOmrogeHuil. ['epOapuii:
o0opyaoBaHuE, TEXHUKA cOOpa, BRICYIIMBAHUSA U MOHTUPOBKHU. [IpaBuia padora c
onpenenuTeNnsaMu (Te3a, antute3a). Mopdoraoruyeckoe ONMMCaHWE PACTEHUU IO
many. Peakue u ncuesaronue pacrenusa Kauyrckoro panosa.
Ilpakmuueckue u nadopamopuvie padomoi:
o Mopdonornueckoe onucaHue pacTCHUM
o Omnpenenenne pacTeHud 10 TepOapHbIM o0pasllaM U B
0€3TMCTBEHHOM COCTOSIHUU
o MonTupoBKa repoapus
Ilpoekmmno-uccinedosamenvckasn 0esameabHOCMb:
Coznanune katanora «BupoBoe paszHooOpazue pacTeHUM  MPUILKOJbHON
TEPPUTOPUL
[Ipoekt «Penkue pacrtennsa Kauyrckoro panioHa»
Paznen 3. Ilpakrudeckas 300s10rus (7 4acos)
3HAaKOMCTBO C CHUCTEMOM KUBOW MPUPObI, APCTBAMU >KUBBIX OPraHU3MOB.
OTanuuTeIbHbIE TPU3HAKU KUBOTHBIX PA3HBIX IIAPCTB U CUCTEMATUYECKUX TPYIIIL.
JKu3Hb  KMBOTHBIX: ONPEACICHUE KUBOTHBIX [0  CleJaM, MOPOayKTam
Ku3HeaeaTeNIbHOCTU. ONucaHrWe BHEIIHEro BHUJA KUBOTHBIX MO MmiIaHy. O uem
paccKa3blBalOT CKEJIEThI )KUBOTHBIX (masieonTosorus). [Tumessie nenouku. Ku3Hb
JKMBOTHBIX 3UMOU. [Togkopmka nruil.
Ilpakmuueckue u nadopamopuvie padomoi:
PaboTa no onpeneneHunto KUBOTHBIX
CocraBieHUE NTULIEBBIX IEMTOYEK
Onpenenenue AKOJOTMYECKON TPYNIIbI )KUBOTHBIX 110 BHEIIIHEMY BUIY
deHosornyeckre HadI0eHUs «31Ma B )KMU3HU PACTEHUM U JKUBOTHBIX)»
Ilpoexmno-uccnedosamenvcKkan 0eamenbHOCHb:
Munu — uccnenoBanne «IITUIBI HA KOPMYIIIKEY



o IlIpoext «KpacHast kHura ;xuBOTHbIX MpKyTCKOI 001acTh»
Pa3znen 4. buonpakrukym (13 yaco)

Y4ebHO - mccienoBaTeNbCKas AEITENbHOCTh. Kak mpaBWIBHO BBIOPATH TEMY,
ONpEeAECIUTh LEelb W 3aJa4yd MccienoBaHuA. Kakue CymecTByIOT METObI
uccienoBannii. [lpaBuna odopmieHus pesynaptaToB. McTounukm wuHpOpManuu
(bmbmmoTreka, MHTEpHET-pecypchl). Kak opopMHTh IMHCEMEHHOE COOOIIECHHE H
npe3eHTannio. OcBoeHHE U OTpPabOTKAa METOJIWK BBIPAIIMBAHHUS OHOKYIBTYD.
BrlnoniHeHHEe CaMOCTOSITEIBHOTO  MCCJIEIOBaHUS IO BBIOPAHHOMY  MOJYJIIO.
[IpencraBnenue pe3ynbTaroB Ha KoHpepeHnu. OTpaboTKa MPaKTUYECKOW YacTu
OJINMIUAJHBIX 3aJaHUN C LEJbI0 JUArHOCTUKHU MMOJTYYEHHBIX YMEHHUN U HABBIKOB.
Ilpakmuueckue u n1adopamopuvie padomoi:

« Pabota c unpopmanueii (mocemieHre OUOIMOTEKH )
o Odopmienue 10KiIaaa U Mpe3eHTAIUH 0 ONPEIeTICHHON TeMe
Ilpoexmno-uccnedosamenvckan 0eamenbHOCHb:
Monyiab «®@U3H0JIOTUS PACTEHUID)
o JIBM>KEHUE pacTeHUi
o BimsiHHE CTUMYIATOPOB pOCTa HA POCT U PA3BUTHE PACTCHUI
o IIpopacranue cemsiH
o BrusHue npuIMIKU Ha PpOCT KOPHS
Moayiab « MUKpPOOHOJIOTHSD)
o BripamuBanue KyabTypbl OaKTepHil U TPOCTEUIITNX
o Biusaue puTOHIMIOB pacTeHUI HA JKU3HEACITEIBHOCTh OaKTepUit
Monayab «MUKOJIOTHS»
o BuimsiHHE IpOXIKEN HA YKOPEHEHNE YEPEHKOB
MoayJb «IKOJOTrH4eCKNH NPAKTUKYM))
o OrmpeneneHne CTECHN 3arps3HEHUS BO3TyXa METOJI0M OMOMHIUKAIIUU
o Ornpenenenue 3anbIIEHHOCTH BO31YyXa B TOMEIICHUSX

9 kJ1acc

Beenenue (1 4.)

Tema 1. Ucnosib3oBanune usb-mMmukpockona ajis uzydenusi 00ekron (12
4acoB).
[ToaroroBka MUKpOCKOTA
Hcnonp3oBanue usb-MuKpocKomna Jjis U3y4eHus: S5 00BEeKTOB
CTtpoeHue pacTUTEIbHOU KIETKHU
HabGnronenue 3a ABMKEHUEM IUTOIIA3MbI B KJIETKE PACTEHUHN
N3yuyeHre mOKpOBHOM TKaHU PacTEHUM
N3yuenue npoBoasAnIer TKaHU OPraHOB PACTEHUM
MHUKPOCKONTMYECKOE CTPOEHUE KPOBH YEJIOBEKA U JISATYIIKH
N3yyenue cnocoOOB ABUKEHUS OJIHOKIJIETOUHBIX KUBOTHBIX
N3yueHne KUBOTHBIX TKAaHEH, TKAHEH OpraHu3Ma YeJIOBEKa Ha TOTOBBIX
MHUKpoInpenaparax
[Ina3monn3 M AEMIa3MOiU3 B KJIETKAX KOXKHUIBI JTyKa PEmYaToro
N3yueHne MUKpOCKOITUYECKOTO CTPOEHUS MJIECHEBBIX IPUOOB
N3yueHne MUKpOCKOIIMYECKOTIO CTPOEHUS 3EIEHBIX BOJIOPOCIIEH



Tema 2. HUcnouab3oBanue uudpoBoii jgadoparopum Jisi OnpeaeeHus:
aduoTnyeckux paxkropos cpeanl (134acos)
OmnpeneneHue OTHOCUTENBHOM BIAXHOCTH BO3/1yXa
N3mepeHure BIaXKHOCTH U TEMIIEpaTyphl B pa3HbIX 30HAX Kiacca.
Hcnapenuie BoAbI TUCTHSIMU JI0 U MOCJIE MOJINBA
N3mepeHre ypoBHSI OCBEIIEHHOCTH B Pa3IUYHBIX 30HaX
HccnenoBanne €CTECTBEHHOM OCBEIICHHOCTH IMOMENICHHS Klacca
N3yyeHue BIUSHUS OCBEUICHHOCTH Ha (PU3UYECKOE 37I0pPOBbE JIOJIEH.
Ornpenenenue TeMneparypbl BO3AYIIHON CPEJIbl
N3mepeHne TeMnepaTypbl OCTHIBAIOIIECH BOJIBI B 3aBUCUMOCTH OT BPEMEHU
N3ydeHne TeMiiepaTypbl Ha pa3IMuHbIX YUaCcTKaxX TeJa YellOBeKa
Hapyienue kpoBooOpaIieHus Ipyu HaJ0KEHUH KIyTa
N3yyenune ¢GyHKIUNA KOXKH C TMOMOIIBIO TEMIIEPATypHOIO JaT4hka M JaTYMKa
BJIAYKHOCTHU
Brnusinue pusnueckux Harpy30k Ha TEMIIEpaTypy Teja 4esIoBeKa
OmnpeneneHue TEMIOBbIX 3PPEKTOB PACTBOPEHHUSI BEIIECTB B BOJIE
Tema 3. HcnoJsib30BaHHe BOAOPOAHOIO IMOKA3aTeJsl KAK HHIAUKATOPA
COCTOSIHMSI Cpe/ibl dKMBbIX OPraHU3MOB (6 4acoB)
Ananu3s (n3yuyenue) ph cpenbl HOYBbI
AHaJIN3 pH BOABI OTKPHITHIX BOJIOEMOB
AHanu3 pH ipo0 CHera, B3SThIX HA TEPPUTOPUH CETUTEOHON 30HbI
Omnpenenenue mokasaresns ph B TMTUEHUYECKUX CPEJICTBAX
N3yuenue nporiecca CKHUCaHHUs MOJIOKA ¢ TTIOMOIIBIO TTOKa3aTeseit ph
CpaBHEHME PH MUIIEBBIX TPOTYKTOB U OJII0]T



KAJIEHAAPHO- TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

Jlata No Tema dopma npoBeeHMs
Beenenue (1 yac)
1 | BBogubiii nuHCTpYyKTaX 1o Th npu becena
MIPOBEJICHUH JTA0OPATOPHBIX paloT.
JlaGoparopus JleBenryka (5 yacos)
2 | IIpubops! A HAYYHBIX [IpakTuueckas pabora
UCCJIeI0BaHUM, TabopaTOpHOE
000py0BaHNe
3 | 3HaKOMCTBO € yCTPOMCTBOM [IpakTruueckas padorta
MUKPOCKOTIA.
4 | Texuuka Ouonorudyeckoro pucynka u | JlabopatopHbrit
IPUTOTOBJICHHE MUKPOIIPENAPATOB PAKTHKYM
S | Munu-uccienoBanne « MUKpOMUD» PaboTa B rpynmnax
IIpakTnyeckas 6oranuka (8 yacon)
6 | Penosornueckue HaAOIIOAECHUS DKCKypcHst
«OcCeHb B )KM3HHU PACTCHUIN
7 | Texnuka cOopa, BEICYITUBAHUS U [IpakTuueckas pabora
MOHTHPOBKH Trepoapusi
8 | Texnuka coopa, BBICYIIMBAHUSA U [IpakTuueckas pabora
MOHTHUPOBKH Trepoapusi
9 | Onpenensiem u kiaccupuuupyem [TpakTuyeckas padora
C ONPENEIIUTEISIMHU
10 | Mopdomoruueckoe onucaHue JlabopaTopHbiIii
pacTeHui MIPAKTUKYM
11 | Onpenenenne pacTeHUM B [IpakTuueckas pabora
0€3JIMCTBEHHOM COCTOSTHUU
12 | Co3manue KaTajiora «Bupnosoe | [IpoekTHas
pazHoo0Opasue pacTeHUH NPUIITKOIBLHON | A€ TeIbHOCTD
TEPPUTOPUL)
13 | Penkue pacrenust Kauyrckoro paitona | [IpoekTHas
JEATEIbHOCTD
IIpakTHueckasi 300710rusi (7 4acoB)
14 | Cucrema )KMBOTHOTO MHpa TBopueckas
MacTepcKas
15 | Onpenensiem u Ki1acCubUIUPYEeM [TpakTuueckas pabora
16 | Onpenensiem KUBOTHBIX Mo cienaM u | [Ipaktuueckas pabora
KOHTYPY
17 | Onpenenenue sKoJiorudeckon rpymibl | JlabopaTopHbIi
YKMBOTHBIX 110 BHEITHEMY BH]TY NPAKTHUKYM
18 | IIpakTryeckas OpHUTOJIOTHUS PaboTa B rpynnax




Munu- nccnenoBanue «IItuner Ha
KOPMYIIIKE)

19 | IIpoekt «Kpacnas kaura Mpkyrckon [IpoekTHas
00J1aCTI» JEATEIbHOCTD
20 | IIpoext «KpacHas kaura MpkyTckon IIpoexTHas
00J1aCTH JEATEIBHOCTD
21 | ®enonoruyeckue HaOmOACHUS «3uMa | DKCKypCus
B JKU3HU PACTEHUM U KUBOTHBIX)
buonpakrukym (13 yacoB)
22 | Kak BbIOpath Temy Ui ucciaenoBanus. | Teopetuueckoe
ITocTaHOBKa LieJIel U 3a7a4 3aHSATHE
23 | Uctounuku nndopmanuu [TpakTuueckas pabora
24 | Kak oopMUTh pe3yabTaThl Teopernueckoe
WCCIICTOBAHMS 3aHSTHE
25 | ®usnoaorus pacTeHUN Hccnenoarenbckas
JEATEIIbHOCTD
26 | ®U3UOTOTHS PACTCHUN UccnenoBarensckas
JEATEIBHOCTD
27 | MukpoOuonorus Hccnenoarenbckas
JEATEIbHOCTD
28 | Muxkonorus Uccnenoarenbckas
JEATEIILHOCTD
29 | Oxonoruyeckuii IPaKTUKyM Uccnenosarensckas
JEATEIbHOCTD
30 | DKOMOrMYECKU NMPAKTUKYM HccnenoBarenbckas
JEATEIbHOCTD
31 | IloarotoBka k oTueTHOM KOH(pepeHuu | Coznanue
MPE3EHTALUH,
JIOKJIaJI0B
32 | OtueTtHas kKoH(pepeHus IIpesenraiusi paboThI
33 | UToroas auarHocTrka OTtpaboTka
MIPAKTUYECKOM
YacTU OJIMMITUATHBIX
3aJITaHuN
34 | TlonBeaeHue UTOTOB 3a yUeOHBIN 01 Coznanue nopTdoaro

JIMYHBIX JOCTHKEHUUN




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHME 9 knacc

YeloBeKa B  CpaB-
HHUTEIHHOM IIJIaHE H
BBISIBJICHHUC CBs3HU
0COOCHHOCTH

Ne Coaep:xanue Koa-o Hean Oobopynosanue

4acoB

1 BBenenue 1
UCIHHOJb30OBAHUE  USB-

MHUKPOCKOIIA JJIsA
N3YYEHUA
OBBEKTOB
2 [ToaroroBka Mukpockomna 1 1 poBOM USB-
MUKpockonn K USB-tiopty
HOYTOYyKa/ KOMIbIOTEPA.

3 IIpuroroBnenue W  U3y4EHHE 1 uudpoBoit USB-
npenapara  KJIETOK  Yellyd MUKpockonn Kk USB-niopty
JIYKOBHIIbI JIYKA PETYaTOro HOYyTOyKa/ KOMIIbIOTEpA

4 Hab6nrogenue 3a IBUKEHUEM 1 IPOBECTH HOYTOYK )71 USB-
LIATOIUIa3MBbl B KJIETKE HabJIIoeHus  3a | MUKPOCKOI,
pacTteHui JIBHOKEHHUEM nmabopaTopHbIC CTEKJIA,

ILIUTOILIa3 MBI IIMHICT, IIUIICTKa, BOJA,
B KieTkax | PAIBTpOBaIbHas Oymara,
pacTenuii Ha | MCTBA AJ10/1eU
npuMepe KieTok | KAHAIICKOH, KapaHJalll,
aucTa snozmen | YICOHHK.

KaHAJICKOU.

5 N3yuyeHne TMOKPOBHOM TKaHU 1 U3YYUTH HOYTOYK u USB-

pacTeHuit 0COOEHHOCTH MHUKPOCKOIL, JJabopaTOpHbIE
CTPOECHUS CTEKJIa, MUHILIET, ITUIIETKA,
MIOKPOBHOM  TKaHW | BOoja, Oymara, JUCThS
pacTeHui Ha | NIeJJaprOHUU
pUMepe  JUCThEB | OOBIKHOBEHHOM u
KOMHATHBIX TpaaeCKaHIIMHU
pacTeHui - | BAPTUHCKOM.
TpaJeCKaHLUU
BUPTUHCKOU 51
IeJIaproHun
0OBIKHOBEHHOM.

6 N3yuenne mnpoBOAsIIEH TKaHU 1 HU3Y4YUTh HOYyTOYK u USB-mukpockor,

OpraHoOB pacTeHUM 0COOEHHOCTH rOTOBBIE TIpENapaTbl CpPe30B
CTpOCHHS MEPBUYHOTO CTPOEHMS KOPHS,
MPOBOJAIIECH TKaHU | KOpHS Mpuca, cTebus Oepessl,
OpraHoOB pacTEHUN KJIEBEpA, JIUTIBI, JucTa
KaMeJnH.

7 MUKpOCKOIIMYECKOe  CTPOCHHE 1 H3y4yeHue HOyTOYK 1 USB-mukpockor,

KpPOBH U€JIOBEKA U JIATYIIKH ocoOeHHoCTeH rOTOBBIE OKpallEHHbIE
SPUTPOLIUTOB MUKpOIpenaparsl KpOBH

YCJIOBCKA U JISATYHIKH.




CTPOECHUSA BbI-

MOJTHAEMOMN
byHKIHEH.

8 N3yueHnune crnocoOOB IBMIKEHUS M3y4YuTh ¢ ToMomplo | Hoyroyk u USB-muxpockor,
OJIHOKJIETOYHBIX YKMBOTHBIX USB-Mukpockormna IIPEIMETHOE U I10- KPOBHOE

CHOCOObI nepe- | cTeksa, o3epHas Boja (Boaa u3
JIBUKEHUS Ba3bl C LIBETAMU, U3 YK HIIH
OJTHOKJIETOYHBIX MPUTOTOBIICHHBIN pacTBop
YKUBOTHBIX B BOJHOM | CE€Ha JIyrOBOIO).

cpene.

9 W3yuyeHnue JKMBOTHBIX TKaHEH, HOyTOyk u USB- | MO3HAaKOMHUTBHCS C
TKaHeW opraHu3Ma 4YeloBeKa Ha MHUKPOCKOII, MOpP(}OIOrH4ecKuMu
TOTOBBIX MUKpONpEenaparax TOTOBbBIC MHUKpPO- | OCOOEHHOCTSIMU TKaHEeH

mpemapaTbl TKaHEel | )KUBOTHBIX UM  4eJIOBEKa
KUBOTHBIX U | CPAaBHUTH HX.

YyelnoBeka (HepBHas

TKaHb, )KeJIe- 3UCTHIN

SIUTEINH,

MBIIICYHAs  TKaHb,

JKUPOBAs TKaHb).

10 | IInasmMonu3 W JemiIa3Moyin3 B HoytOyk u USB- | mo3HaKOMHTBCS c
KJIETKaX KOXKHUIIBI MHUKPOCKOTI, MOJIYIPOHHUIIAEMOCTHIO
JyKa pen4aroro BPEMEHHBIN MU- | MEMOpaHbl — €€ OCHOBHBIM

Kpormpernapar KJIETOK | CBOMCTBOM.
KOKHUIIBI JyKa

pemnyaToro, pacTtBOp

XJiopuaa HaTpUs

NaCl — noBapeHHOMI

cony,

TUCTHITHPOBAHHAS

BOJA, MUTIEeTKA,
¢buIbTpOBaNbHAS

Oymara.

11 | U3yyeHue MUKpPOCKOIUYECKOTO no3HaKoMuUThCcst ¢ | HoyrOyk u USB-Mukpockor,

CTPOCHMUSI TNIECHEBBIX TPUOOB MUKPOCKOIIMYECKUM | BPEMEHHBIN  MHKpOTMpenapar
CTpPOEHUEM MJIECEHHU.
MIJIECHEBBIX TPUOOB
Ha MpUMepe MyKopa,
MEeHUIUILIA,
acneprusuia u
JPOKKEN.

12 | U3yyeHue MUKpPOCKOIHUYECKOTO MO3HaKOMUThCS ¢ | HOyrOyk u USB-Mukpockor,

CTPOEHUS 3€JIeHBIX BOJOPOCIE MUKPOCKOITMYECKUM | BPEMEHHBIM MHKpOTMpernapar

CTPOEHHEM  BOJIO-
pociel Ha MpuMepe
CIUPOTHUPBHIL,
YIIOTpHUKCA,
XJIOPEJLIBI,
XJIAMUJJIOMOHA/IbI.

OJIHOKJIETOYHBIX u
MHOTOKJICTOYHBIX 3CJICHBIX
BOJIOPOCIIEH.

Hcnoub3oBanue nudposoii
Jaboparopuu IS
ompeaejieHuss  a0HMOTHYECKHX




(akTOpoB cpeabl

13 | OnpeneneHue  OTHOCHUTEIIBHOM OCBOCHHE METOIOB | JaTUUK I U3MEpEHUst
BJIQ)KHOCTH BO3/1yXa olpeeIeHUs BJIQ)KHOCTH, TEMIIEPA- TYPHBII
OTHOCHUTEJIbHOM JaTYUK, HOYTOYK.
BJIaXK- HOCTM Ha
HcclieyeMoun
TEPPUTOPUHU.

14 | U3mepenue BJI&KHOCTH u ompeneyieHue U | HudpoBOM MYJIbTU/IATUUK,
TEMIIEPATYPbI CpaBHEHHE JaTYUKU  TEMIIepaTrypbl U
B Pa3HbIX 30HAX Kjacca BJIA>KHOCTH U | BIQXHOCTH,  HOYTOyK  C

TEMIIEPATyPHBI COOTBETCTBYIOIIUM
IPOrpaMMHBIM 00ecrieyeHHEM

15 | Ucnapenue BOJbI JUCTHSIMH 10 U HCCIIEI0BAHUE g poBo MYJIbTUJATYUK,

1ocJje nojauBa 3aBUCUMOCTH TEeMIepaTypHbIi JaT- YUK U
YPOBHSL MCIAPEHMS | JATYUK BIAKHOCTH.
OT BI@X- HOCTH
IIOYBBI.

16 | U3mepenue YPOBHS oIpeJiesIeHue HOYTOYK, JaTyK,
OCBEILEHHOCTU ¢bukcupyomuii  U3MEHEHHE
B Pa3JIMYHBIX 30HAX YPOBHSI OCBELLICHHOCTH.

17 | UccnenoBanue  eCTECTBEHHOM MPOBECTH  aHAIMU3 | HOYTOYK U JaTYuK
OCBELIEHHOCTH MIOMEIIECHUS YPOBHS OCBELIEHHOCTH
KJacca OCBEILEHHOCTH B

LIKOJIbHBIX
MIOMEIIEHUsAX U Ha
yIIULE.

18 | Usyuenue BIIASTHUS oOcrenoBaHue 0ecrpoBOJHON MYJIbTUIATUHUK
OCBEIICHHOCTH Ha (hu3nyeckoe YPOBHS JUISL IIPOBEJCHUS
3/10pOBbE JTIOIEH OCBEILEHHOCTH OMOJIOrMYECKOI0

pabouero MECTa | MOHUTOpPUHIAa M JaT4uK
YYaIUXCsl B IIKOJIE. | OCBEIIEHHOCTH.

19 | Onpenenenue TEMIEPATYPbI orpezeneHue TEMIEPATYPHbI  JaT4MK U
BO3yIIHOM CpeNbl TEMIIEPATYPHI HOYTOYK.

aTMOC(EepHOTO
BO31yXa

B pa3HbIX
CEIINTEOHBIX 30HAaX,
CpaBHEHHE
MOJIy4E€HHBIX
PE3YJIbTATOB.

20 | Usmepenue TEMIIEPATYPHI OTIBITHBIM NyTeM | TEMOEpPATYpHbI JaT4yuK |
OCTBIBAIOLIEH BOJIBI YCTaHOBUTH HOYTOYK, €MKOCTU JUIsl BOJbI
B 3aBHCUMOCTH OT BPEMEHHU 3aBUCHUMOCTh (pa3Hoii GopMBI U TITYOHHBI),

CKOPOCTH, MeH3ypKa (MEepHBIH IIMIUHID),
C KOTOPOH OCTBIBA€T | MAcI0  IOACOIHEYHOE U
BOJa, OT ee o0beMa, | Temias Boja.

[0  aHAJIOTUU  C

OCTBIBAHUEM  BCErO

o0beMa BOJbI B MOpe

1 HEOOJIBIIION pEeKe.

21 | U3yuenue Temmeparypbl Ha H3y4YeHue HOYTOYK 51 JaT4YUK
pasIMYHbIX  y4acTKax  Teia IIPOLIECCOB TeMIIepaTyphbl.




YCJIOBCKAa

pacnpeneneHus
TeMIIepaTyphl 1o
KOXXHOMY IIOKpOBY
4eJIOBEKA.

22 | HapymeHnue KpoBOOOpaIIeHuUs HCCIIEIOBaHKE muppoBOil  MYJIBTUAATYHK,
IPY HAJIOKEHUH KIyTa TEPMOPETYJIATOPHON | HOYTOYK u JaTYuK
GbyHKIMN KpOBH, | TEMIIEPATypbl, TOHKUI IWIHYp
obocHOBaHUE (mpoyHast HUTH) IIUMHOW 40—
HEraTUBHOI'O 60 cMm.
BIIMSIHUSA
IIpeKpalleHus
KpOBOCHA0XEHHUs Ha
Opraibl U TKaHU
YeJoBeKa 3a CYeT
nepe1aBIuBaHus
apTepui,
IIOCTPOEHHE
rpadguka
B3alMO3aBUCUMOCTHU
TeMIIepaTypbl KOXKH
u JUIUTEIbHOCTU
HAJIOXKEHUS! JKIYTa.

23 | u3yyeHue QyHKUMHA KOKHU n3ydeHne (QyHKIHNA | TeMIepaTypHbIA JATYUK,
C TOMOUIbI0 TEMIEPaTypHOIo KO’KHOTO TOKpOBa — | HU(PPOBOH MyJIbTUIAT- YHK,
JlaT4YMKa U JaT4rKa BIAXKHOCTH TEPMOPETYJIATOP- JATYUK oTpeieTICHUS

HOH U | OTHOCUTEIIBHOM  BIJIAXKHOCTH,
BEIJICTATEIILHOM, TOHKHM  20-CaHTUMETPOBBII
YCTaHOBUTh LIHYp WIN PE3UHOBOE KOJBIIO,
B3aMMO3aBUCUMOCTD | TUIACTUKOBBII MakKer,
UHTEHCUB-  HOCTH | 00ecreurBarOIuit
MOTOOT/EIAEHUSI U | TEPMETHUYHOCTb, Jlamma C
TEMIEPATYPHI pedIeKTOpOM.

24 | BnusHue QU3MYECKUX HArpy3ok H3y4YeHUe HOYTOYK U TeMIepaTypHbIH

Ha TEMIIEpaTypy TeJla YeJIoBEKa BO3JEHCTBUS JaTYHK.
(dbuzmyecKkux
Harpy3ok
Ha pacrnpezeneHue
TEMIEPATYPHI
KOXHOTO  TIOKpOBa
YeJI0OBEKA.

25 | Omnpenenenne TETJTOBBIX onpeeeHue uuppoBoit MYJIBTH/IATUHK,
3 PEeKTOB pacTBOPEHUS BEIIECTB TeroBoro 3¢ddexra | TemneparypHbIi TaTYUK
B BOJIE pacTBOpeHUS (Taxke MOXET OBITh

TUJIPOKCH- Jla | UCTIOJIb30BaH AATYMK BBICOKOM
HaTpus NaOH, | remneparypsr),

HUTpaTa aMMOHHS | 3 XMMHYECKHX cTakaHa Ha 50
NH4NO3 u xnmopuaa | M1, CTEKJISHHAs  IajoyKa,
xenesa (II1) FeCl3. | emxocTh

HUcnonb3oBanue BOJOPOAHOIO
NMoKa3arejisi KaK HHIAMNKATOpa
COCTOSIHUSI  Cpeldbl  KHBBIX
OpPraHu3MoOB




26 | Ananmu3 (u3ydenue) ph cpensl olpezeyieHue porpamma «udposas
HIOYBBI XapakTepa  Cpelbl | JJabopaTopus»,

(kucnasi, IIEeNIOYHAs | YCTAaHOBJICHHAs Ha HOYTOYKeE,

WM HeuTpanbHas) | pH-maTtyuk, TemrepaTypHbBIH

pa3HBIX BUJOB MOYB, | JATYUK M JATUYUK BIAKHOCTH

[IPOaHAIU3UPOBaTh | MIOYBHI, 1a00paTOPHbII

NPUTOJHOCTh  OTHUX | IITATHB ¢ My(TOM

IIOYB JUId | 1 KOJIBLIOM, J1abopaTopHas

BBIpAIIMBAaHUS IIPOMBIBAJIKA, Oymara

Pa3IMYHBIX ¢/X | humpTpOBaNIbHAS

pacTeHui. u BOPOHKA, npooupKa,
CTEKJIAHHAs  najouka, 2
XUMUYECKUX CTaKaHa
o6vemom 100—-150 mut.

27 | AHamu3 pPH BOABI OTKPBITBHIX 03HAaKOMJICHHE c | HoytOyk u patuuk pH,
BOJIOEMOB MOHATUEM nabopaTopHas MMPOMBIBATIKA U

«KHCIIOTHOCTBY, (bunpTpOBaIbHASL Oymara,
orpeJiesieHue IITATHUB C JeprKaTesieM, CTaKaH
pH BOIbI, B3ATON U3 | XUMUYECKUN, PEAKTUBBI.
pa3IUYHbIX

HCTOYHUKOB.

28 | Ananu3 pH npoO cHera, B3SITBIX O3HAKOMUTHCS c | HoytOyk u garuuk pH,
Ha TEPPUTOPUH  CETUTCOHOU MOHATHEM nabopaTropHas NMpOMbIBAJIKa U
30HBI «KHCJIOTHOCTh ¢bwIbTpOBasIbHASL Oymara,

CHEray, poObl | IITAaTUB C AepikKaTeseM, CTaKaH
KOTOPOTO B35Thl Ha | XMMUYECKUN, pEaKTUBBI.
TEPPUTOPUHN

MHUKpOpanoHa.

29 | Onpenenenue mnokasarens ph B OCBOEHHUE METOAMKHU | HOYTOyKk ¥ gatuuk pH,

TUTHEHNYECKUX CPENICTBAX ompenenenuss  pH, | maboparopHas MpoMbIBaJIKA U
3Ha4YCHHE 9TUX | punbTpOBaIbHASL Oymara,
METOJIOB. qucras BOJA, MEpHBIE
CTaKaHsbl (8 1T.)
C pacTBOpaMu Teis Juisd Aylia
pa3IMYHbIX MapoOK, CTaKaHbl C
TUCTHITMPOBAHHON BoAoH (4
IIT.).

30 | Usyuenue npouecca olpezeeHne HOyTOyk #  nmatuuk pH,
CKHCaHUSl MOJIOKAa C TOMOIIBIO M3MEHEHUN pH | maGopaTopHasi mpombIBal- Ka
nokasaresei ph MOJIOKA, u ¢wibTpoBaibHas Oymara,

HaXOJSIIEerocs TepMmoc Ha 1 utp (¢ IpoOKoH,
B TEpMOCE MOpsAKa | IO3BO- BEVIS
30 4acoB | 3ar€pMETU3UPOBATH  MIPOBOJ
(MHKYOALMOHHBIH pH-metpa).

MepUoj]  CKUCAHUS

MOJIOYHOTO

MPOJTYKTA).

31 | CpaBHeHue pH MUIIEBBIX OCBOCHHME METOJIUKHU | HOyTOYK, nmatuyuk pH, 5
IPOAYKTOB U OJIt0A OIpeIeNIEHUs MEpHBIX CTAKAaHOB U YUC- Tas

nokasaresns pH u ero
3HAYECHUE.

BOJa, COK s0J0Ka, COK
MOPKOBH, MOJIOKO 2,5 %
xupHocTH, kKehpup 1,5 %




JKUPHOCTH, KOMIIOT

CyX0(pYKTOB,
KapTodesbHOE MIOpE.

nus3
oopu,

32 | 3amuTa paboThI. 1
33 | 3amura paboThI. 1
34 | torosoe 3aHATHE. 1

Hroro;

344y,
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Onucanue MatepuanbHO-TEXHHYECKOM OasbilieHTpa «Touka pocTay, UCIOIb3YeMOro /s
peajqu3anuu 00pa30BaTeNbHBIX NMPOrpaMM B pPaMKax MNpenogaBaHus OUOJOTHH H
IKOJIOTHH

MartepuansHo-TexHHYecKass 0aza meHTpa «Touka pocTay BKIOYaeT B cebds
udpoBbie J1abopaTopuu, HAOOPHI KIACCHUYECKOTO O0OPYAOBaHMS IJisi MPOBEICHUS
OMOJIOTUYECKOTO TMPAKTHKyMa, B TOM YHCIE C HCIOJB30BAHUEM MHKPOCKOIIOB.
VUuThIBass MPAKTUYCCKUH OMBIT TPUMEHEHHs JaHHOTO O0OpYyJOBaHMS Ha YpOKax
OMOJIOTUH U B IPOEKTHO-MCCIIEA0BATENbCKOM eI TEIBHOCTH, C/IeJIaH OCHOBHOM aKIIEHT
Ha OMUCAaHWUU MUQPPOBBIX JabopaTopuil U KX BO3MOXKHOCTAX. [Ipu 3TOM 1mudpoBbie
nmabopatopuu B KomIuiekTanuu «buonorusy, «xonorusy, Ou3nonorus» comepxaT Kak
VHIMBUIyaJIbHbIC JATYMKU, TaK W moBTOpstommecs (Tabm. 1). Hasanus mocneaHux B
NpUBENEHHONW TabMMIle BHIIENEHB KypcHMBOM. Hannune moJoOHBIX MOBTOPSIONIMXCS
JATYNKOB PACIIUPSAET BO3MOKHOCTH Tearora IO OpraHW3aluu JabOpaTOPHOTO
MPaKTUKyMa.


http://www.uroki.net/docrus.htm/

Tabnuya 1 JaTunkn uudpoBbIx JadopaTopuii 10 0HOJIOTHH, IKOJIOTUH 1 PU3HOIOTHH

Ne | buoJjorus JKoy0rus Pu3nosorus
1 BnaxxnocTu Bo3yxa Brnaxxnoctu Bo3yxa ApTepuabHOTO JIaBJICHUS
2 DJIEKTPONPOBOAMMOCTH DJIEKTPONPOBOIMMOCTH Ilynbsca
3 OcBeniéHHoCTH OcBeméHHoCTH OcBeméHHOCTH
4 pH pH pH
5 Temnepatypsl okpyxatomien | Temneparypsl OKpykKarommen Temneparypsl Tena
Cpeibl Cpeibl
6 HuTtpar-nonon YacToThl IbIXaHUA
7 XII0pHUI-UOHOB YckopeHust
8 3ByKa OKI'
9 BiiaKHOCTH 1IOUBBI Cunsbl (3promerp)
10 Kucnopona
11 OnTtuyeckoid WioTHOCTH 525
HM (KOJIOpUMET))
12 Ontuueckoit mwiotHocTH 470
HM (KOJIOpUMET))
13 MyTHOCTH (TYpOUIMMETD)
14 Oxkwucu yriepona

JlaTyukd W JIONOJHUTENbHbIE  MaTepuaibl  (MEPEeXOJHUKH, UyBCTBUTEIbHBIE  3JIEMEHTHI,
METOANYECKUE MaTepHallbl, 3apsAHOE YCTPONUCTBO U Jp.) KOMIUIEKTYIOTCS B KOPOOKH-YEMO/IAHBI.

- OKpaH.

-.MynpTUMEIUIHBIN IPOEKTOP.

- KOMIIBbIOTEp (OmNepaloHHas cucTteMa ¢ rpaduyeckuM HHTep(hencoM, YHUBEPCATbHBIMU
NOpTaMU C TMPUCTaBKaMU Ul 3alMCH KOMIIAKT-JUCKOB, 3BYKOBBIMHU BXOJaMU U BBIXOJAMHU,
OCHAILEHHBIN KOJIOHKaMH, C BO3MOXKHOCTBIO NOJKIOUeHUs K Internet. C makeToM NpUKIaTHBIX
pOrpaMM (TEKCTOBBIX, TAOJUYHBIX, IPaUUECKUX U MPE3CHTALIMOHHBIX ).

- CpencrBa TENEKOMMYHHUKAIMK (CPEACTBA TEIEKOMMYHUKALMK BKIIIOYAIOT JIEKTPOHHYIO
nouTty, Bbixos B IHTepHeT)

IIpubopwvi

MUuKpOCKOITBI y4eOHbIC.

Jlynsr.

HNuTepHer-pecypcebl

1. http://www.sci.aha.ru/ATL/ra21c.htm — Ouonorudeckoe pasHooOpazue
Poccun.

2. http://www.wwf.ru — Bcemupnsriit poun aukoit mpupoas (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm —  UHTEPHET-CaWT
«ObmecTBeHHBIE pecypcebl oOpazoBanus» / CamkoBa B.A. OTkpbIiBas Mup.
[TpakTHyeckue 3aMaHus 1T yUaIuxcs.

4. http://www.kunzm.ru — KpYy>KOK IOHBIX HATypaJIUCTOB 300JIOTHYECKOTO
mysesa MI'Y.
5. http://www.ecosys tema.ru — 5KOJIOTHYECKOE€ OOpa30BaHHE JETeH H

U3y4YeHUe


http://www.sci.aha.ru/ATL/ra21c.htm
http://www.wwf.ru/
http://edu.seu.ru/metodiques/samkova.htm
http://www.kunzm.ru/
http://www.ecosys/

