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IHosicHUTEIbHAN 3aNIMCKA

HamnpaBieHHOCT TpPOrpaMMBl — €CTECTBEHHOHAy4YHas. Y POBEHb OCBOEHHUS IPOTPaMMbI -
0a30BBIi

[Iporpamma «buonorust B Borpocax U OTBETax» OpHEHTHUPOBAHA HA MPUOOPETEHHUE 3HAHHIM 110
pazgenam Ouosioruu (MUKpoOWosioruy, OOTaHHWKE, 300JI0THMH), HAa PA3BUTHE MPAKTUYECKUX
YMEHHI U HAaBBIKOB, TIOCTaBlIeHA HA (JOPMUPOBAHHE UHTEpECA K OMBITHON, SKCIIEPUMEHTAIBHOM H
HCCIIeIOBATENILCKOM JESITeIbHOCTH, KOTOpPHIE CIIOCOOCTBYIOT IIO3HABATEIIBHOH M TBOPUYECKOM
AKTUBHOCTH 00YHYaIOIIHUXCS.

AKTYaJIbHOCTB H 0CO0EHHOCTH MPOrPaMMBbI

CoBpeMeHHBII yueOHBIA IpOIECC HANpaBiI€H HE CTOJIBKO HA JOCTH)KEHHE pEe3yJbTaTOB B
o0jacTu IpeIMETHBIX 3HaHWM, CKOJIBKO Ha JIMYHOCTHBIM pocT pedenka. OOydeHHE 0 HOBBIM
o0Opa3oBaTeNbHBIM CTaHAApPTaM MpeayCMaTpUBAaeT OpraHU3allUI0 BHEYPOUHOH NESATEIbHOCTH,
KOTOpasi COCOOCTBYET PACKPHITHIO BHYTPEHHErO MOTEHIHANTa Ka)XJIOTO YYCHHKA, pa3BUTHE U
MOJJEp)KAHUE €TO TAJIaHTa.

OnHuUM M3 KIIOYEBBIX TpeOOBaHWiIT K OWOIOTHYECKOMY OOpa30BaHHIO B  COBPEMEHHBIX
YCIOBHSAX M BaXKHEMINMM KOMIIOHEHTOB peanm3anuu ®I'OC sBiseTcs oBiaieHUE ydalllHMUCS
[IPAKTUYECKUMH YMEHHUSIMHU U HAaBBIKAMH, IPOEKTHO-UCCIIEA0BATEIHCKON IEATeTbHOCTRIO.

ITporpamma «bHonorust B Bompocax ¥ OTBeTax» HarpaBiieHa Ha (OPMUPOBAHUE Y YUAIIHXCS
5-7 knaccoB MHTEpeca K U3YYEHHUIO OMOJIOTHH, pa3BUTHE MPAKTHUYSCKUX YMEHHUH, IIPHMEHEHNE
IIOJIyYeHHBIX 3HAHMWW HA MPAKTHUKE. 3aKI0YaeTcs B TOM, YTO MporpamMma B 3aHHMATEIbHOMN
GopMe 3HAKOMUT JeTei ¢ pazgenaMd OHOJIOTHH: MHKPOOHOJIOrHWH, OOTAaHHMKE, 300JI0THH,
TOTOBUT K OJIMMIIMA/IaM M KOHKYpPCaM pa3IUYHbIX YPOBHEH.

B yue6HOM mnane nmo mpeamery «buosorus» oTBefeHo Bcero 1 yac B Hexemo B 5-7 Kiaccax,
4TO Ja€T BO3MOXHOCTb C(HOPMUPOBATH Y 00yUAIOIIUXCS TOJIBKO 0a30BbIe 3HAHHSI T10 TTPEIMETY.

Ha ypokax 6uosoruu B 5-9 Kjiaccax 3aKiIaJbIBAlOTCSI OCHOBBI MHOTHX MPAKTHYECKMX YMEHHUMH
IIKOJILHUKOB, KOTOPHIMH OHH OYAYT IOJIb30BAThCS BO BCEX MOCIENYIOIUX Kypcax H3ydeHus
ouonoruu. IlosToMy BHEypowHas AEATETBHOCTH OyIET JOMOJHHTENHLHON BO3MOMXKHOCTBIO JUIS
3aKpEIUICHHS U OTPA0OTKU IPAKTHUYECKUX YMEHHUM yUaIuXxcsl.

ITIporpamma  crnocoOCTBYeT — O3HAKOMIJICHHIO € OpraHu3aluedl  KOJUIEKTHBHOTO U
UHIMBUIYAIbHOTO UCCIIEI0BaHHUs, 00YUEHHIO B IEHCTBHUHU, TO3BOJISIET YePEI0BATh KOJUIEKTUBHYIO
U WHIUBUAYAIBHYIO JEATEIBHOCTh. TeopeTmueckuil MaTepmasl BKIIOYAeT B ceOsl BOMPOCHL,

KacaroIuecss OCHOB IPOEKTHO-MCCIIEI0BATENBCKON NESITEIbHOCTH, 3HAKOMCTBA CO CTPYKTYPOi
paboThL.

Ienb u 3aga4u nporpaMmbl

Iean: GopmupoBaHue y oOydarommxcsi riyDOKOTO M yCTOWYMBOTO MHTEPECA K MHPY JKHUBBIX
OpPraHM3MOB, IPUOOPETEHHE HEOOXOMUMBIX INPAKTHYECKMX YMEHHUA M HABBIKOB IPOBEICHUS
9KCIIEPUMEHTOB, OCHOB HCCIIEIOBATEIbCKOM eI TCIEHOCTH.

3agaum:
JIMYHOCTHBIE:

1) pacmmpenue Kpyro3opa o0yJarommxcs;



2) pacumpenpe y YIyOneHue smampii oOywaromuxcs o OBJIAZIEHHIO OCHOBaMy METO/IOR
TIOSHaHus, xapakTepHpx AL €CTeCTBEHHBIX Hayk (Habmonenue, CpaBHeHue, 9KCIIepuMmeHT,
U3MepeHue);

MeTanpez]MeTHue:

UPAMEHSITh 3HaHuY Ha IIPaKTHKe,
BocnnTaTe.m,m,le:

1) BOCIIUTaHue BKOJIOFH‘ICCKOI‘;I I‘paMOTHOCTI/I;

DopmeI npoBeenns 3AHATHI: J1a6opaTopupij IPaKTUKYM ¢ UCHOIb30BaHKEM 000pynoBanus
HCHTpa «Touka POCTa»,  skckypcun, SKCIIEPUMEHTE, Halmonenus, KOJUIeKTHBHBIEe i
UHIUBUYahHBIe HccienoBanmys, CaMOCTOsTe TbHay pabora, KOHCYNbTaumm, mpoekrhag U
HCcrenoBarenpckay ACATEIBHOCTB, B ToM yicie ¢ HCIoNB30BaHnem WKT,

Cpoxk Peanu3anuu nporpamyyy - TIporpamma paccumrana na | Ton oOyyenns (34 yaca g ronu, 1
"ac B Henemo). 3ausatuy 1o Tiporpamme npoBogsares po BHEYPOUYHOE Bpemy ¢ HCIOJIb30BaHueM
000pyn0BanHs IienTpa «Touka Pocray 1o BUOJIOTHN UBKOJI0rNy.

HJIaanyeMue Pe3yabTarnl 0CBOCHH s nporpammei.

“MMETB IpencTaBnenue o6 HCCIenoBanuy, TIPOeKTe, cbope n 06paboTke HH(OpMaruy,
COCTaBeHNU oKaya, nyOJIuYHOM BBICTYIIeHHH;

~3HaTh, KaK BEIOpary TeMy uccienosanmus, CTPYKTypy HCCIIe10Banus;

-YMeTs BHIIETH npo6neMy, BbIIBUTATE T I/IHOTCSLI, HJIaHI/IpOBaTB Xon HCCHCI[OB&HI/IH, JaBaTp
OIIpeaeneHus HOH?ITI/ISIM, pa60TaTI> C TCKCTOM, PI(SHIE: Y BBIBOI[I)I;

“YMETb paboTaTs B Tpynme, npucinymuparpcg K MHEHUIO Yyiegop TPYNIBI, OTCTauBary,
CoOCTBeHnYyIO TOYKY 3peHus;



TOUKA 2’ POCTA

CoaepixaHue nporpaMmel

BBenenmne (1 4.)

Tema 1. Ucnosib3oBanue ushb-Mukpockona st H3y4eHHs
00bexToB (12 yacos).

1. IloaroroBka MHKpOCKOIIa

Hcnonp3oBanue usb-MuKpockomna Ajist u3y4eHust 00bEKTOB
CtpoeHHe pacTUTEIbHON KJICTKU

HabmoneHue 3a ABMXEHHEM IIMTOILIA3MBI B KJIETKE pACTEHHI
H3yuyenue nokpoBHOM TKaHU pacTeHUi

W3ydenue npoBojsiiieii TKaHW OpraHoB pacTeHmi
Mukpockonudeckoe CTpoeHHE KPOBH YeIOBEKa U JISTYIIKH

I/I3yquI/Ie CII0co00B JABHXXCHHUSA OJHOKJICTOYHBIX )KUBOTHBIX

O % N LR LN

Nzyuenue KUBOTHBIX TKaHEeH, TKaHeu OpraHM3Ma 4YeJIOBeKa Ha TOTOBBIX
MHUKpoIpenaparax

10. ITnasMonM3 M JEmIa3MoiM3 B KIETKaX KOXKHIIBI JIyKa PEMYaToro
11. M3yyeHne MUKPOCKOIIMYECKOTO CTPOCHUS TUIECHEBBIX TPUOOB

12. M3y4eHnne MUKPOCKOIIMYECKOTO CTPOCHHS 3€JIEHBIX BOIOPOCIIE

Tema 2. Ucnons3oBanne nudpoBoii 1aGopaTopuu AJsi onpeaesieHUss a0HOTHYECKHX
tdakTopos cpeabr (134.)

Onpenenenre OTHOCUTENBHOM BIQXKHOCTH BO3LyXa

W3mepeHne BIaXXHOCTH U TeMIIEpaTyphl B PasHbIX 30HaxX Kiacca.
Hcnapenne BopI JIMCTHSIMU IO U MOCJIE TIOJIMBA

H3mepeHne ypoBHS OCBEIIEHHOCTH B Pa3JIMYHBIX 30HAX

HccnenoBanne ecTeCTBEHHON OCBEIIEHHOCTH MOMEIEHHS KJlacca
W3yuenne BIMsSHNS OCBEIEHHOCTH Ha QU3MYECKOE 370POBBE JIOIEH.
OnpeneneHne TeMIepaTypbl BO3AYIIHOMN Cpeb]

M3mepenune TeMnepaTypsl OCTHIBAIOIIEH BOIBI B 3aBUCHMOCTH OT BPEMEHH
9. H3syyenue Temmeparyphl Ha pa3IMUHBIX yYaCTKAX TeJla YeJIoBeKa

10. Hapymenue kpoBooOpalieH s TPy HATOKEHHH XKI'yTa

11. M3yyenne GpyHKIHI KOXKHU C HOMOIIBIO TEMIIEPATYPHOTO AaTYMKA U JATYHKA BIAKHOCTH
12. Biusane Qpu3HIecKuX Harpy30K Ha TEMIIEPATypy Teja YeloBeKa

13. Onpenenenne TermoBbIx 3)(HeKTOB pacTBOPEHHS BEIIECTB B BOJIE

PNAN R =

Tema 3. Hcnosib30BaHHEe BOXOPOIHOIO MOKA3aTE I KAK
HHIHKATOPA COCTOSIHHUSA CPeIbl 5KHBBIX OPraHU3MOB (6 4acoB)

Ananu3 (u3ydenue) ph cpebl MOYBLI

AHanu3 pH BOJIBI OTKPBITHIX BOJIOEMOB

AHanu3 pH npo0 CHera, B3SThIX HA TEPPUTOPUH CETUTEOHON 30HBI
Omnpenenenne mokasareis ph B rHTHEHHYECKUX CPENCTBAX
M3yyenne npolecca CKUCaHUS MOJIOKA C TIOMOIIBIO OKa3aTenei ph

AN

CpaBHEHHE pH IHIIEBHIX IPOIYKTOB U OO



TOUKA %‘ POCTA

Kaﬂeﬂuapﬂo-TeMaaneckoe IVIAaHUPpOBaHUe

Ne | Conmep:xkanne Koa- | Ilean ObGopynoBanue ]
n/n BO
BBenenne 1
HUCIIOJIb30OBAHUE USB-
MHKPOCKOIIA VIS
N3YUYEHUA
OBBEKTOB
IToaroroBka Mukpockomna 1 L PpoBoii USB-mukpockon K
USB-nopty HoyTt6yKa/
KOMMbIOTEpA.
IpurotoBnenne wu  wu3yuenme | 1 urpposoit USB-mukpockon k
mpemapara  KIETOK — dernym USB-nopty noyt6yxa/
JYKOBHUIIBI JIyKa PEI4aToro KOMITIbIOTEpa
Hab6mronenue 3a nemwxenuem | 1 MPOBECTHU HAOIOAEHUS 3a HOYTOyk u USB-
OUTOIIJIa3MBI B KJIETKE ABHIKEHHEM LIMTOIIa3Mbl MHKPOCKOTII, na6opaToprIe
pacrenuii B KJIETKAX pacTeHUi Ha CTEKJIa, MUHLET, MH1IeTKa,
NpUMepe KJIETOK JIMCTa BOJa, QUIBTPOBATIbHAS
3JI0JIEU KaHAICKOM. Oymara, JMCThSI 3101eH
KaHaJICKOMW, KapaHjaul,
yY4YeOHHK.
Wsyuenne nokpoBHOW TkaHum | | U3YYUTh 0COOEHHOCTH HOYTOYK M USB-MuKkpockor, 7
pacTeHuit CTPOCHUA MOKPOBHOM TKaHK | MaGopaTopHblecTeka,
pacTeHuii Ha pumMepe NUHLET, MHIMETKa, Boja,
JIMCTHEB KOMHATHBIX Oymara, nuCTbs
PacTeHHmi - TpajecKaHIUH NeJIAPrOHUU OOBIKHOBEHHOM
BUPTMHCKOH U MENaproHuy | U TpageckaHLuu
OOBIKHOBEHHO}A. BHPTUHCKOM.
N3yuenue MIPOBOASAIIEIH TKAHHA 1 HU3YYUTb OCOOEHHOCTH HOYyTOYK 1 USB-MuKpockon,
OPraHOB pacTeHuit CTPOEHUS MPOBOAALICH TOTOBBIE NPeNaparhl Cpe3oB
TKaHHU OPraHOB pacTeHHi MEPBUYHOTO CTPOCHHS KOPHS,
KOpHs upuca, crebns Gepesbl,
KJIEBEpa, JIMIbI, JINCTA KaMEJIHH.
Mukpockonuueckoe crpoeHue | 1 M3y4eHHe 0COOeHHOCTeH HOYTOYK u USB-Mukpockor,
KpPOBH 4Y€JIOBEKA U JIATYIIKH SPUTPOLIMTOB YEJIOBEKA B FOTOBBIC OKpALLEHHbIE
CPaBHUTEJIBHOM IIJIaHE U MHKpOTpenaparsl KpoBH
BbISBJIEHHUE CBA3H 4eJIOBEKA M JIATYLIKH.
OCOBEHHOCTH CTPOEHHS BbI-
NOJHAEMOH dyHKLuMEi!.
M3yyenune cnocoGoB nBmkeHns 1 U3YYHTH C nomolpro USB- HOyTOyKk 1 USB-mukpockor,
OTHOKJIETOYHBIX JXHUBOTHBIX MHKpPOCKONa cocobbl nepe- | npeameTHoe MIOKPOBHOE
ABHIKEHUS ONHOKIIETOUHBIX | CTeKIIa, 03epHas Boja (BOaa U3
’KMBOTHBIX B BOIHOM Cpelle. | Ba3bl C LBETAMH, U3 JLYKH WK
MPUrOTOBJICHHBIH PAacTBOP ceHa
JIYTOBOT0).
W3yuenne XHUBOTHBIX TKaHel, | 1 HOYTOYK u USB- NO3HAKOMHUTBCS C
TKaHel opraHusMa 4YejoBeKa Ha MHKPOCKOII, TOTOBbIE MHKPO MOp(bOJIOFH‘-I@CKI/IMH
TOTOBBIX MHKpOIpenapaTax npenaparbl TKaHek 0COOEHHOCTAMU TKaHel )
XKHUBOTHBIX W YeJIOBEKa JKMBOTHBIX W YeJIOBEKa
(HepBHas TKaHb, xelle- CPaBHHUTH MX. ‘
3UCTHIH SNTUTENNIA, .
MBILICYHAS TKaHb, )KUPOBAs
TKaHb).




HJ'IaSMOJII/I3 H ICIIIa3MOJIU3 B
KJIETKaX KOXKHUIIbI
JIYKa pernJyaroro

HOYTOYK u USB-
MHKPOCKOII, BpeMEeHHBIH
MHKpOTIpENapaT  KIETOK

KOXHIIBI JIyKa permyaToro,
PacTBOp XJIOpHAa HaTpus
NaCl - noBapennoit com,
AMCTHITAPOBAHHAS BOJA,
IUIETKa,
dbunbTpoBabHAS GyMmara.

MMO3HAKOMHUTHCS
IOJIYIIPOHULIAEMOCTELIO
MEMOPaHBI — ee OCHOBHBIM
CBOMCTBOM.

N3syuenne mukpockonmueckoro
CTPOCHHMS IIJIECHEBBIX IPUOOB

MO3HAKOMHMTLCS C
MHKDPOCKOMHYECKHUM
CTPOCHHUEM T1JIECHEBBIX
rpuboB Ha npumepe MyKopa,
NCHULIMIIA, acniepruia u
JPOMOKEH.

HOYTOYK H USB-mukpockor,
BPEMCHHBI  MHKpOIpenapar
IIJIECEHH.

12 | Usyuenne MUKPOCKOITMYECKOTO TTO3HAKOMHTBCSIC HOYTOYK u USB-mMukpockor,
CTPOCHHS 3€JIEHBIX BOAOPOCICH MHUKPOCKOITHYECKHM BPEMCHHBI  MHKpOTIpenapar
CTPOCHHEM  BOJOPOCIEH | OJHOKIETOYHBIX U
Ha IIPUMEPE CIUPOTHPBI, | MHOTOKJIETOYHEIX 3€JICHBIX
YIIOTpHKCa, XJIOPEJUTBI, | BOAOPOCIICH.
XJIAMHJI0- MOHA/TBI.
Hcnosb3opanue uHdpoBoii
JabopaTopun AJISE
onpeneTeHHs] aOHOTHYECKHX
bakTopos cpean
13 | Onpenenenne OTHOCUTEIBHOMU OCBOEHHE METO0B JaTYUK AJIs U3MEpeHuUs
BJIQXKHOCTH BO3I[yxa OornpeaeneHus BJ'IEDKHOCTI/I, TeMnepaTyprm
OTHOCHTE/IbHOH BA&GKHOCTH | naTumk, HOYTOYK.
Ha uccrnenyemoi
TEPPUTOPHUH.
14 N3amepenne BJIQYKHOCTH u OnpeaesieHUue U uupoBoii MYJIETUATYHK,
TEMIIEPaTyphl CPaBHCHHE BJIQXHOCTH WU | JaTYUKH TeMIIEepaTypbl U
B Pa3HBIX 30HAX Kjacca TeMIepaTy pbl BJI2XKHOCTH, HOYTOYK ¢
COOTBETCTBYIOILUM
MPOrpaMMHBIM obecreyeHem
15 | Mcniapenue Bopl mucToamm JI0 U HCCIICI0BAHHE 3aBUCUMOCTH | LMpPOBOIA MyJIbTHAATYHK,
II0CJIE TI0JIUBA YPOBH: HCNApeHHs OT BaX- | TeMNepaTypHbIii 1aT9uK u
HOCTH MOYBBI. JAATYHK BJIQ>KHOCTH.
16 | Nsmepenne YPOBHS HOYTOYK, 1aTyuk,
OCBEILIEHHOCTH ukcupyrommii usmenenue
L B Pa3JIMYHBIX 30HAX YPOBHSI OCBELIIEHHOCTH.
17 | UccnenoBanue €CTECTBEHHOM NPOBECTH aHAJIH3 YPOBHSI HOYTOYK M IaT4uK
L OCBCUICHHOCTH IIOMeEUIeHUu OCBCLIECHHOCTHU B LIKOJIBHBIX OCBCILIEHHOCTH
KJjlacca NIOMELICHUSX U Ha yiIuLe.
N3zyyenue BIIUSTHUS obcrenoBanue ypoeus GecnpoBonHoO# MybTHAATYNK

[8

OCBCHICHHOCTH Ha (H3HYecKoe
310POBEE JTIOIEH

OCBCIIIEHHOCTH pa6oqer0
MECTa yyaliuxcs B LIKOJIE.

AJIS1 IPOBEICHUS
6I/IOJIOFI/ILICCKOFO MOHHUTOpPHHra
H TaTYHUK OCBELIEHHOCTH.

19
20

Onpenenenne TEMIIEPATYPEI OTIPENCNICHHE TEMNIEPATYPbl | TeMMepaTypHbIN NaTIHK 1
BO3 I[y]_[]HQf/i Cpennl aTMOC(bepHOFO BO3ayxa HoyTGyK.

B Pa3HBIX CeTUTEGHBIX

30Hax, CpaBHEHHE

NOJTyYEHHBIX pe3y/IbTaToB.
H3mepenne TEeMIIEpaTyphI OIBITHBIM MyTeM TEMIEPATYPHBIN JaTUuK U

OCTBIBAKOLLEH BOJIBI
B 3aBHCUMOCTH OT BpEMEHH

YCTaHOBHTB 3aBUCUMOCTh
CKOpOCTH,

C KOTOPOii OCTBIBAeT Bofa,
OT ee 00beMa, 10 aHaIoruu

HOYTOYK, EMKOCTH IS BOJIbI
(pasHoii popmsl 1 T1yOUHbBI),

MEH3ypKa (MepHblii UMITHHAD),
MacJj10 NOJACONHEYHOE U Temas



C OCTBIBAaHHEM BCErO 0OBEMA
BOJIbI B MODPE M HEGOTBILIO]
peke.
H3y4eHue MpoLeccos
pacrpenesneHus
TEMMEPATYpbI M0 KOXKHOMY
MTOKPOBY 4YeJioBeKa.
UcclieoBaHue
TEPMOPETyISTOPHOI
¢yHKLHU KpoBH,
000CHOBaHHE HEraTMBHOrO
BIIUSIHUS MpeKpalleHus
KPOBOCHAGMEHHS Ha OpraHbl
U TKaHH YeJI0BEKa 3a cueT
NepenaBIMBanus aprepuii,
NocTpoeHue rpaguka
B3aMMO3aBUCUMOCTH
TEMMEePaTypbl KOKH

W UIMTENIbHOCTH HAJIOKEHUS
KTyTa.

u3yyeHHue QyHKLUT
KOXXHOr0 nokpoBa —
TEPMOpPEryIATOp- HOM M
BBIACJTUTEbHOM,

BOJa.

N3yuenne TeMITEPATY Pl
Pa3IMYHBIX  y4yacTKax  Teja
YeJioBeKa

HOYTOYK M 1aTumk
TeMIIEpaTypkI.

Hapymenue KpoBooOpalieHus
IPH HAJIOKEHUH JKTyTa

LH(bPoBO#i MyTbTHRATYHEK,
HOYTOYK M JIaT4uk
TEMINEPATYpbI, TOHKMH LHyp
(po4Hast HuTh) KaMHOI 40—60
CM.

Wzyuenne GYHKIHH KOKH
¢ HOMOUIBIO  TeMIIepaTypHOro
AaTYHKa ¥ TaTYUKA BIAKHOCTH

TeMIEepaTypHblif faTuuk,
LHbPOBOH MybTHAAT- YHK,
NaTYUK oMpeesieH s

OTHOCHTENIbHOM BIIaXKHOCTH,

YCTaHOBUTH TOHKHH 20-CaHTUMeTpOBBIi

B3aMMO3aBUCHMOCTh IIHYP WIIH PE3UHOBOE KOJTBLIO,

MHTEHCUBHOCTH NJIaCTHKOBBIi Maker,

MOTOOTAENEHUS U obecrneunBarowmii

TeMIIEpaTyphbl TePMETHYHOCTb, JIaMMa ¢
pedaekropom.

Bmusuue dusmueckux Harpy3ox
Ha TeMIeparypy Teia yeinoBeka

H3y4YeHHe BO3AEHCTRHS
bu3ryeckux Harpysok
Ha pacrnpejesneHue
TEMIICPATYPbl KO>KHOI'O
MIOKPOBa YejIoBeKa.
OMpeJesIeHHe TEMIOBOro
s dexra pactBopenus
Tuapokcuaa Hatpust NaOH,
HUTpaTa ammoHus NH4ANQ3
H xJopuna xenesa (I11)
FeCl3.

HOYTOYK M TeMIEPaTypPHBbIii
JaTYHK.

Onpenenenne TEILTOBBIX
s¢dexron PacTBOpEHHS BelecTn
B BOJIE

UUppoBoii MYJIbTUATYHK,
TEMICPaTypHbIH naTumk (Takske
MOXET ObITh MCTOJIb30BAH
aTYUK BBICOKOM TEMNEpaTypel),
3 XMMHYECKHX cTakana Ha 50
MJ1, CTEKJISIHHAs NaJloyka,

€MKOCTB
HUcnoansoBanue BOOPOTHOr O
IMoKa3zarejasi Kak HHIHKATOpa
COCTOSIHUSL CPeabl >KHBBIX
OpPraHu3MoB
AHanus (u3yuenue) ph Cpebl 1 OTIpe/ie/ieHHe XapakTepa nporpamma «L{uppoas
MOYBBI Cpeabl (Kucnas, menoyxas n1abopaTopusy, ycTaHOBIeHHAS
U HEHTpaibHAas) pasHbIX Ha HoyTOyKe, pH-naruuk,
BHJIOB T0YB, TEMIICPATYPHBIA JaTYHK 1
NpoaHaIu3upoBaTh AATHHUK BIIAKHOCTH MOYBBI,
TIPUTOIHOCTL 3THX MOYR 115 N1abOPaTOPHBIH 1TATHE C
BbIPALWBAHUS Pa3IHYHBIX mydroii
C/X pacTeHwii. H KOJIbLIOM, JlabopaTtopHas
NpoMbIBajka, 6ymara
bunbrpoBanbHas
1 BOPOHKa, NMpoOHUpKa,
CTEKJIAHHas najiouka, 2 |
XUMHYECKHUX CTakaHa 06beMOM |
100-150 M |



27 | AHanu3 pH BOABI  OTKPBITHIX | 1 O3HAKOMJIEHUE C MOHSTHEM | HOYTOYK M faTunk pH,

BOZIOEMOB «KHCIIOTHOCTBY, J1abopaTopHasi IpOMbIBAIKA U
ornpezeseHue bunbTpoBabHas Gymara,
pH Boabl, B3sTOM U3 LITaTUB C JepKaTesieM, CTaKaH
Pa3IMYHBIX HCTOYHHKOB. XUMHYECKHH, PEaKTHBBI.

28 | Amamu3 pu npo6 cHera, B3ATHIX | 1 O3HAKOMHTBCS ¢ HOHATHEM HOYTOYK M Jatumk pH,

Ha TEPPHTOPHH  CeNMTEOHOMH «KHCJIOTHOCTb CHEray, n1abopaTopHas NPOMbIBAJIKA U
30HEL npoSbl KOTOPOro B3ATHI HA unbTpoBanbHas Gymara,
TEPPUTOPHH MUKPOPAHOHA. | INTAaTHB C AepsKaTeleM, CTaKaH
XUMHYECKH, PEaKTHBBI.

29 | Onpenenenne noxasarens ph B 1 OCBOEHHE METOJHKH HOYTOYK M naT4uk pH,

TUTHEHUYECKUX CpeacTBax OnpeacjaeHus pH, 3Ha4YCHHE na6opaTopHaﬂ [IpOMBIBAJIKa U

9TUX METOJIOB. ¢unbTpoBanbHas Gymara,

4YHCTast BOJA, MEPHbIE CTAKAHBI
(8 wt.)
C pacTBOpamu resst Jjis Lylia
Pa3THUYHBIX MAPOK, CTAKaHBbI C
AMCTHJITTUPOBAHHOM BOIO (4
IT.).

30 | M3yuenue nporecca 1 orpeaenenue usmenennit pH | HoyTOyk u natumk pH,
CKHCAaHHS MOJIOKa C IIOMOIIBIO MOJIOKa, HaXOAALLEerocs ﬂa60paTOpHa${ IIpOMBIBaAJIKa U
nokasaresneit ph B TepmMoce nopsaaka 30 yacos | ¢unbTpoBanbHas Gymara,

(nHKy6auMOHHBIH nepuon TepMoc Ha 1 uTp (¢ npobKoi,

CKHCaHHs MOJIOYHOT O NO3BOJISAIOIEH

NpPOJYKTa). 3arepMeTU3nupoBath nposoj pH-
MeTpa).

31 | CpaBuenue pH MHUIIEBEIX | 1 OCBOEHHE METOAUKHU HOYTOYK, naTunk pH, 5 MepHbix

IPOLYKTOB H GJIIO] OMpeieNIeH s MoKa3aTess CTaKaHOB M YHC- Tast BOJA, COK
pH u ero 3Hauenmue. A6J10Ka, COK MOPKOBH, MOJIOKO
2,5 % sxupHocTH, kedup 1,5 %
YKMPHOCTH, KOMIIOT M3
cyxohpykToB, Gopui,
KaprogenbHoe mope.

32 | 3aumra paboThL. 1

33 | 3ammTa paboTsL 1

34 | Utorosoe 3ansrue. 1

| Uroro; 34

TOMKA %’ POCTA




YueoHo-MeToaHuecKOE o0ecneyeHme:

1. bycnakos  B.B., A.B. IIbmnees. Peamusanust  o6pasosarenpupix porpamMmm
CCTECTBCHHOHAYYHON M TE€XHOJOTHYECKOMH HanpabieHHOCTeH 110 BUOJIOI'MU ¢ ucnons3opannenm
obopynoBanust nentpa « Touka Pocra».Meroauueckoe moco6ue./ -M., 2021r. — 195¢.

2, JlaGopaTopHbie pa6oThI o 6HOMOrHH. Meronuueckue pekoMeHnaruu, 2022

3. Anamxyna E.H. Becenas 6otanuka, Bukropunsi, pe6ycsr, KpoccBopasl/ — SIpocnaBiis:

«AKazeMusl pa3BUTHsD - 192¢.;

® O6opynoBanue o GHOIOTUHU H FKOTOrHH nentpa «Touka Pocray
® Hatypansusre moco6us (PeabHEIC OGBEKTHI KHBOM M HEKHUBOH HPUPOIBI)
o M3o0pasurenbuble Harmsambe mocoGus (PHCYHKH, cxeMaTHueckme PHUCYHKH, CXEMBL,

TaOJIUIIBI) TLIAKATBI, HPE3eHTAIHH.

. KOMIIBIOTEp, My IbTHMEIMHHEI IpoekTop, DVD



