(@)Y | Publishing house "'Sreda"*

baouueea Hpuna Anopeeena

I-p Omot. HayK, mpodeccop

I'epacumenko Baoum Braoumupoeuu

I-p OnoJ. HayK, Ipodeccop

Pocmoea Hamanwva FOpveena

KaH1. OMOJI. HAYK, TOIEHT

OI'BOY BO «OpeHOyprckuil rocy1apCTBEHHbBIN
arpapHbI YHUBEPCUTET

r. Open0Oypr, OpeHOyprckasi 001acTh

INPUMEHEHUME AKTUBHbBIX ®OPM U METOJ0OB OBYUYEHUA
NP ®OPMUPOBAHUU HAYYHOI'O MBIIIVIEHUA Y CTYJAEHTOB

AHHOmMayua: 6 cmamve paccmMampusaromcs akmugtvle Qopmovl NPenooasansl
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YarWuUxcs, 0arom 603MONCHOCMU NPUMEHUMb 3HAHUSL 8 OalbHeuuel npogheccuoHab-

HOU 0esimelbHOCU.
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HAy4YHAaA pa60ma, uCCJzedoeaHuﬂ, nokaszameJjiu no4euvl.

B nacTtosiiee Bpemsi moHUMaHUE CUCTEMbI 00pa30BaHMsI HEU3MEPUMO PACIIHPHU-
JI0Ch, U3MEHUJIOCH U TIPEICTABJICHHE O TENSIX, 3a/1auax, COAepKaHuU, MeTonax u Gop-
Max o0yudeHus. [IppopUTeTHOCTh JTMYHOCTHOM OPUEHTAIIMU B CHUCTEME OOpa30BaHUS
MO3BOJISIET OTMETUTh, YTO TJIABHOU ITIEJIBbIO SIBISIETCS (JOPMUPOBAHHUE YEIOBEKA JTyMa-
IOIIETO U YyBCTBYIOIIETO, YMEIOIIETO UCTIOJIb30BATh 3HAHUS B )KU3HU. {7151 TOT0 4TOOBI
CTYJCHTBHI YMEJM OCYIIECTBIATh [IEHHOCTHO-OPUEHTUPOBAHHBIN BBHIOOP B YKU3HEHHO
BaXHBIX CUTYaIUSIX, YMEIH MPUHUMATh PEIICHUS B CIOXKHBIX CUTYyaIUsIX, 00J1anamm
c(hOpMHUPOBAHHBIMH HABBIKAMU MEKJIMYHOCTHOTO OOIIEHMS, BOSHUKAET MpodjieMa B
YCBOCHUU 3HAHUW HA 3aHATHAX, TAKKE HEOOXOMMO TMOBHIIICHUE UHTEpEca K o0yde-
HUt0. [IoMOYb B 3TOM MOKET CTpaTerrs aKTHBHOTO O0yUEHHUsI, KOTOPasi MPE/IoJiaract

aKTHUBHYIO (hopMy Ha 3aHATHIX [1; 2].
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AxTuBHBIE (OPMBI 3aHATHHA IMOAPA3yMEBAIOT OPraHU3AIUI0 y4eOHO-BOCIIHTA-
TEIBLHOTO MpoIlecca, KOTOpasi CIOCOOCTBYET Pa3HOOOpa3HOMY (MHIWBHIYaTbHOMY,
IPYIIIOBOMY, KOJUICKTUBHOMY) H3y4Y€HHIO (YCBOCHHIO) Y4e€OHBIX BOMPOCOB (IIPO-
051eM), aKTHBHOMY B3aMMOJICHCTBUIO 00yJYaeMbIX M TMPEI01aBaTes, ;)KUBOMY OOMEHY
MHEHUSIMH M@Ky HUMU, HalleJIECHHOMY Ha BBIPAOOTKY MPaBIJIBHOTO TTIOHUMAaHUS CO-
JIep KaHUs U3y4aeMOM TEMbI U CLIOCOOOB €€ MPAaKTUYECKOT0 MCI0JIb30BaHus [3; 4].

AxTuBHBIE MeTOABI 00yUeHHS (AMO) TOKHBI BBI3BIBATH Y 00Y9IaeMbIX CTPEM-
JICHHE CaMOCTOSITENIFHO pa300paThesi B CIOKHBIX MPOQPECCHOHANBHBIX BOIPOCAX U Ha
OCHOBE T7TyOOKOTI0 CUCTEMHOTO aHalIh3a, UMEIouXcs (haKTOPOB U COOBITUH BbIPabO-
TaTh ONTUMATBHOE PEIICHHE M0 UCCIeIyeMON TpobieMe s pean3allii ero B Mpakx-
TUYECKOM JIeSITEIIbHOCTH.

Ilepen BoiciIel 1MIKOJION BCE OOJIee aKTyallbHOM CTaHOBUTCS 3aja4a (opMUpOBa-
HUS HAYYHOTO MBINIJICHUS YV CTyAeHTOB. OCHOBBI HAyYHOTO MBITIUICHHSI 3aKJIa IbIBa-
I0TCSI Ha TIEPBBIX Kypcax. Jlerue, KOHeUHO, pa3BUBATh HAyYHbIE UCCIICIOBAHUS Y CTY-
JICHTOB TIPETIOIaBaTEIIsIM BBITYCKAIONINX Kadep, T/Ie OHU BBITIOJHSIOT KYPCOBBIC U
nuruioMHbIe paboTel. Ho MHTEpec K HaydHBIM HCCIIEIOBAHUSAM HEOOXOIUMO TTPHUBH-
BaTh y CTYJEHTOB MJIaAMUX KypcoB. [[03TOMY 3Ty poJib TOJKHBI BBITIOJIHATH COTPY/I-
HUKHU 0o01ieoOpazoBaTenbHbiX Kadenp. Koneuno, HayuHas pabota CTyJAEHTOB MJIaJl-
IMX KypCOB HE CTOJIb d(P(HEKTHBHA U HE HACTOJIBKO TIIyOOKH MX MCCIEIOBAHUS, HO
HECOMHEHHAs IIEHHOCTh 3TOW PabOTHI COCTOMT B TOM, UYTO CTYICHT YK€ C MJIQIIINX
KypcoB OyIeT OpUEHTHPOBAH Ha HAYYHYIO HUCCIIEOBATEIbCKYIO paboTty. Tak, ogHIM
13 IPUMEPOB MOKHO MPUBECTU UCCIICIOBAHNE KAYECTBA MOYBBI KOHKPETHOTO BHIOpaH-
HOTO paitoHa OpeHOyprckoi 00J1acTH Ha 3aHATUAX MO (PUKOJITOMAHON XUMHUH. MeTo-
JIOM HCCIIeTIOBaHMs ObLT BRIOPaH SKOJIOTHYECKHI MOHUTOPHHT [5].

Jnis hopMUPOBaHUS IEIOCTHOTO Y4eOHO-BOCTIMTATEIHHOTO TMpOIecca B paMKax
HETMPEpPBHIBHOTO 00pa30BaHMsI MPEMOJaBaTENIIMU By3a Ha Kadeape XuMun Oblia paspa-
00TaHa METOIMKA M MPOBEACHBI UCCIICIOBAHUS 110 U3YUYCHHUIO aHAIIN3a TIOYB U arpoOXu-
MUYECKOMY aHAIIH3Y.

[ToaroToBieHa METOAMKA MIPOBEACHUS MCCIICIOBAHNN, BKIIFOYAIOIIAs OCHOBHBIE

MOMCHTHI:
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— LIeJIb UCCIEA0BaHUS

— MaTepuaibl U METOAbI UCCIEAOBAHMS

— pe3yJIbTaThl UCCIIeI0BaHus, 00paboTKa

— BBIBO/IbI, IPAKTUYECKUE PEKOMEHIALIHH.

B npoBeneHHBIX HCCIEIOBAHUSAX HCIOJB30BAJIMCh B OCHOBHOM XUMHYECKHE U
(PU3UKO-XUMUYECKHE METO/IbI UCCIIETOBAHMSL.

Oco0eHHOCTAMHU NTOYBBI KaK (PU3NKO-XUMUYECKOIN CUCTEMBI SIBIISIETCS] T€TEPOreH-
HOCTb, MOJMMOP(}U3M, NUCIEPCHOCTh, HEOJHOPOIHOCTb, U3MEHEHHE M JWHAMUKA
CBOMCTB, Oy(epHOCTb, KHUCIOTHO-OCHOBHBIE M OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. IMEeHHO JaHHBIC TOHATHS OBLIN B3ATHI B KAU€CTBE MIPEIMETa H3yUCHUSI.

[InanupoBaHue CTyJEHUYECKONH pabOThl BEIOCh COBMECTHO C IPENOAaBaTeNlsIMU
Ka(eapbl XUMHH, B X0JI€ KOTOPOro ObliIa BHIOpaHa METOAMKA ITPOBEACHUS HCCIIEI0BA-
HUI, IPOBEJIEHBI pacueTbl HEOOXOIUMOT0 00beMa HaOIIOIEHUH U KOJMYECTBO OIIbI-
TOB.

[Ipu sKcriepuMEHTaIbHBIX padOTaxX OMBITHI 3apaHee IUIAHUPOBAIUCH, YCIOBHS
CTPOTO KOHTPOJIMPOBAJIMNCh, BEJIaCh MEPBUYHAS PETUCTpallus JaHHBIX U 00paboTKa
OIBITOB ¥ HaOoieHui [2; 4].

Tax, HanpuMep, OJHUM U3 HCCIEAYEMBIX MMOKa3aTesel SBISIIOCH ONpeiesieHne
KHUCJIOTHOCTH MOYBBI, T.K. pH siBiIsieTcss 0AHOM U3 Hanbosiee BaXKHBIX XapaKTEPUCTHUK.
1o 3Hauenuro pH, B 4aCTHOCTH, MOKHO CYJUTh O COACPKAHUU MMUTATEIbHBIX BELIECTB,
a TaKKe 0 TOM, KaKue pacTeHHUs] MOT'YT pacTH Ha JaHHOU nouse. [IpumepHbIM onpee-
nerreM pH moYBeHHON BBITSDKKH CTYICHTaMU OBLIO TIPOBEACHO BU3YaIbHO TI0 Pa3BU-
THUIO BEr€TaTUBHBIX YacTeH, MPOU3pacTalouMX Ha MOYBax B pa3HbIX paiioHax OpeH-
Oyprckoi o01acTu, paCTeHUNH-UHIUKATOPOB, a TAKXKe HECJIOKHBIM aHAJIN30M ITOYBEH-
HOU BBITSDKKHM YHUBEPCAIBHBIM HHANKATOPOM. BTopbeiM aTamom onpenenenus pH moy-
BEHHOMW BBITSKKH OBLIO MCIOJIb30BAaHUE MPUOOPOB M PEaKTHBOB Ha Kadenpe XuMuu
OI'AY.

[Ipu pabote ¢ nuTEepaTypoi CTYAEHTHI BBISBISIOT, YTO Pa3IM4alOT aKTyaJbHYIO,
MOTEHLHAJIBHYI0 U OOMEHHYIO KUCJIIOTHOCTh MOUYBBI. AKTyalibHas (aKTUBHAs) KUCIIOT-

HOCTDB ITOYBBI 06y0JIOBJ'ICHa IMPEBBIILICHUECM KOHLICHTpAMU IMIPOTOHOB BOJOpPOAA HaAl
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MOHAMU THIPOKCHUIIA B TOYBEHHOM pacTBope. [loTeHnnanbHas (CKpbITas) KUCIOTHOCTD
MOYBBI BKJIKOYAET MPOTOHBI BOJOPOAA, HAXOAAIIMECS B CBsi3aHHOM cocTosiHnM ¢ TITTK
(MOYBEHHO-TIOTJIOMIAIOIIMM  KOMILUIeKCOM). OOMeHHasi KHUCIOTHOCTb OOYCJIOBIJIEHA
CyMMOM MOHOB BOJOPO/Ia U aJTFOMUHUA.

Omnpenenenne pH, 0OMEHHON KUCIOTHOCTH M TIOJIBMYKHOTO aJTFOMUHUS TTPOU3BO-
nuiock o metony CoxounoBa. J{J1s 3TOro roTOBUIIM COJIEBYIO TIOYBEHHYIO BBITSIKKY, B
KOTOpOi HOHBI BoOpoa u amtoMuHus BeitecHsuch u3 [111K 1,0 1 pactBopom KCL.

[[TI1K] + 4KCI = [IIIIK] + AICI; + HCI
AICl; + 3H,0 = Al(OH); + 3HCI

OO6pa3oBaBIIyIOCS KUCJIOTY OTTHUTPOBOBAIM IIEIOYbI0 M PACCUMTHIBAIA BEJIU-
YUHY OOMEHHOM KHCIOTHOCTH. AntoMuHMi ocaxpaanmu 3,5% pactBopom dTopuaa
Hatpus. B ocanke mpu 3ToM 00pazyeTcsi KOMIUIEKCHAsi HEUTpaJibHasi COJTb-KPUOJIUT:

AICl; + 6NaF = NazAlFs .+ 3NaCl

[ToBTOpHOE TUTPOBAaHME PACTBOpPA MO3BOJUIIO OMPEAETUTh KUCIOTHOCTh, 00Y-
CJIOBJICHHYIO TOJILKO MOHamMu Bojiopoja. [lo pasHOCTH MaHHBIX MEPBOTO W BTOPOIO
TUTPOBAHUS IPOU3BOJUIIN PACUET COJICPKAHUS AITFOMUHHUS B ITOYBE.

AHaJI3 TOJIyYEHHBIX MaTEMaTUYECKUX [AHHBIX MPU TUTPOBAHUU IO3BOJIMI
OTPENICNIUTh, YTO UCCIIeAyeMble 00pa3iibl MOYB PA3IUYHBIX PAaiOHOB UMEIU Pa3HYIO
PEAKLHIO CPEIBL.

Ha ocHoBaHMM TONyYEHHBIX PE3YyJbTATOB UCCIEIOBAHUS ObUIM BBHIPAOOTAHBI U
pa3paboTaHbl peKOMEHAAIMH JJIs1 3€MJICTIONB30BaTe IeH, HallpaBJICHHBIC Ha MOJepKa-
HUE Y MOBBIIIEHUE TIJI0JI0POIMS TIOUB, CHHXKEHUE U MPEIOTBPAILICHHE HETATUBHBIX aH-
TPOTIOTEHHBIX BO3JICUCTBUI HA MOYBY, MOBBIIIICHHUE YPOBHS 1 KaueCTBA ypoxKas

Hcnonp3oBaHre B XO3SIMCTBE MPEICTABIECHHBIX MAaTEPHAIOB TIO3BOJIUT pa3pado-
TaTh JJISI KQXKI0TO MOJIS U KYJIBTYPhl ONTUMAIBHYIO CUCTEMY YI00pEHUH, MOTYYUTh OT
HUX MaKCUMAJIbHYI0 SKOHOMHYECKYIO 3(P(HEKTUBHOCTh MIPU MUHUMAJILHBIX 3aTpaTax
CPEACTB.

AKTHUBHBIC METOJbI MOJYYAIOT OTPAXKEHUE BO MHOTHX TEXHOJIOTHSAX OOyUCHHS,

HAIPABJICHHBIX Ha TMEPECTPOKY U COBEPIICHCTBOBAHHME Y4€OHO-BOCHUTATEIHLHOTO
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nporiecca. Co3atoT ycinoBus 111 GOPMUPOBAHUS U 3aKPETUICHUS HOBBIX 3HaHHM, yMe-
HUM U HaBBIKOB.

Hcnonb3oBanue mpenojiaBaTeIsiMA aKTUBHBIX METOJIOB B IIpoIlecCe OOyUCHHS
CITIOCOOCTBYET IPEOJIOJCHUIO CTEPEOTUIIOB B 00YYEHHUH, BEIPAOOTKE HOBBIX MTOJAXOI0B

K po(ecCHOHAIbHBIM CUTYAIIUsIM, PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEN CTY/IEHTOB.
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