3) mpaBsAI3eHHE METANbMMHBIX CeMiHapay 1 KPYIIbIX CTajioy (Hampblkian, ObLy IIpaBsSI3CHBI
26.12.2022 nipapecapam kadeapsl B.A. JIsmrabHcKali MeTabIdHAra ceMiHapa ra By4s0Ha-1acieadait padore
¥ mparpce HaBydaHHs Oenapyckai Mose 3 HacTayHikami JIY A «I'imHazis Ne 10 r. ['omerns»);

4) xaHCyJIbTaBaHHE HacTayHIKay TIMHa3il Ta MpaOIeMHBIX TBITAHHSX MOBA3HAYCTBA 1 METOMBIKI
BBIKJIQJIaHHST;

5) mpaBsi3eHHE KaHCYITBTAIIBIN T1a AAPBIXTOYIIBI /1A IPHTPaTi3aBaHara TICIipaBaHHs.

Taxkist hopmbl paGOTHI ¥ CYKYMHACII CIPBISIIOLE MABBIIHAIO 3(DEKThIYHACII HABYYaHHS, CTBAPIHHIO
aJyKallpliiHara acsipo/ui3s, y SKiM (apmipyellia rapMaHiyHa pasBitas aco0a CTyIpHTA. Y TITae HaHsIle
VKJTIOUaeIIIa He TOJIbKI KOJIBKACIIp 1 SIKACIlb aTPhIMAHBIX BEJIaY, iX a/lIaBeHACIb BAPKAyHbIM CTAHIApTaM, a
1 (papmipaBaHHe TpaMaBSHCKIX 1 MpageciiHbIX KaMIeTIHIbI acoObl. TakiM ublHaM, (QLILSUIBEI Kadeapb
MOKHA Pa3TISIIAL SIK MHOTAIPO(MUIBHYIO CTPYKTYPY, SKast XapaKTapbi3yelllia aJHOCHAH caMacTOWHACITIO 1y
TOM 7ka Yac IECHBIMI CYBSI3sIMi 3 TIPAJICTAYHIKaMi YHIBEPCITITA.

YAK 378.147:004:54

E. B. Bopoovéea
2. I'omens, I'T'Y umenu @. Cxopunbl

MNEPCOHAJIM3ALIUA OBYUYEHUSA
TP PEHHIEHUUN PACYETHBIX 3AJIAY 11O XUMUH

Perienye pacueTHbIX 3314 IO XUMHU SBIISIETCS TOCTATOUHO CJIOXKHBIM BUJIOM YUEOHOM eATeTbHOCTH
KaK JiIs IIKOJIbHUKOB, TaK U JyIst CTyzieHTOB [ 1]. Tlpu pemennu 3a1a4 He0OX0AMMO aKKyMYJTMpPOBaTh 3HAHMS
Pa3HBIX Pa3IEIOB XUMHUH, YMEHHS, [IOJTy4YEHHbIE HA MATEMATHKE, aHATUTHYECKHE 1 JIOTHYECKHE CIIOCOOHOCTH
MpIUieHnst. OCBOSHHE HaBbIKA PEILICHHUS 33/1a4 110 XUMUH TIOJJHIMAET YJaIllerocs Ha HOBBI OoJiee BHICOKHI
YpOBEHb MOHUMaHUs nipeameTa. [Ipy pereHnn pacyeTHbIX 3a1a4 MOXKHO IPUMEHUTh T PepeHIIMPOBAHHBII
WM TIEPCOHATIM3UPOBAHHBIN TOIXO/ K yJallUMCsl, TaK KaK K HAaCTOSIIIEMY BPEMEHH HAKOILIEH JI0OCTaTOYHO
OOJIBIIION OMBIT MO METOMIMKE pereHus [ 1, 2].

Llesb paboOThI — MPUMEHHUTH PA3IIYHBIE TIPUEMbI M METOIMKH PEIICHHS 33/1a4 TI0 XUMHUH TIPH TIPOBE-
JeHnH (paKysIbTaTUBHBIX 3aHATHI B CpeHEN 1IKOJIE; OLIEHUTh A(H(EKTUBHOCTB NEPCOHATTM3MPOBAHHOTO TIO/I-
X071 K yJaIAMCsI TIPH YCBOSHHUH TEMATHUKH PEIICHUS] PACYETHBIX 33/1a4 110 XUMUH.

OKCHeprMEHT MpoBOWIICS Ha 0aze cpenHeid mkonbl . ['omens B ieprio 2021/2022 ygeOHoro roza.
PazHbie criocoObI pertieHust 33139 ObLTH MPEIIOKEHBI YUaIMes B Xoj1e (DaKyIbTaTUBHBIX 3aHATHN st 10-x
kiaccoB (10 a, 10 6, 10 B), 3aHsTHs TIpOBEN CTYAEHT-TIpakTHKaHT JleGenes A. 1.

VYyammmes py pelieHnH 3a7ad Ha CMEIMBAHUE PAacTBOPOB, MPOLIEHTHOE COZIEPYKaHKE BEILECTBA B
pacTBope WK cIuiaBe (Tema «PacTBOPbD») PETIOKEHBI CIISIYFOLIHE CIIOco0BI [3-5]:

1. c nomouikto pacueTHOM POpPMyIIBI WIIH anredpanyecKuil MeTos,

2. TPaBUJIO CMEIIMBAHUS PACTBOPOB,

3. Tpaduueckuii MeTo,

4. mpaBUIIO «KpeCTay.

[TepBblii crtocoO ¢ MOMOUIBIO pacueTHOW (OpPMYJIBI MAaCCOBOM /J0JIM pacTBOPEHHOTO Bellle-
CTBa B PacTBOpE, U3BECTEH YYaIIMMCs, OH OnucaH B yueOHuke. OcHoBHasA (opmMyra i1 pacueTa:

m(B—Ba wm —pa) +w,m. —pa
o = ( )mmw_ll(pp) 2M2(p—pa)
m(p—pa) my(p—pa)+m,(p—pa)

Bropoii cioco0 npeanaraeT BOCHOIb30BATHCS CAEAYIOIIUMHU (GOPMYIIaMu:

®i1Mi(p-pa) + w2Ma(p-pa) = o(Mi(p-pa) + M(p-pa)),
oiMi(p-pa) — omi(p-pa) = o@Mz(p-pa) — w2Mz(p-pa),
Mu(p-pa)(®: — ®) = Mx(p-pa)(® — ©2)
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I'paduaeckuii cnocod mpeamnoaaraet MocTpoeHue rpaduka 1mo JaHHLIM 3a1a9u (PUCYHOK 1).

w1t W2
W1
W
W2
.

_h‘ '__:l
ML om2 M me

Pucynox 1 — I'paduaeckuii crmocod pemieHus 3a1a4 Ha CMEITMBAaHUE PACTBOPOB

Ochb abcruce COOTBETCTBYET Macce CMECH, Ha OCSIX OpIMHAT — MAaCcCOBBIE JOJIM PACTBOPEHHOTO BeIle-
CTBa B UCXOAHBIX pacTBopax. COeAMHUB TOUYKU M1 U (2, TIOIYYAOT MPSIMYIO, KOTOPasi OTOOpaKaeT 3aBHCH-
MOCTh MacCOBOH JIOJIM PACTBOPEHHOI'O BEIIECTBA OT MACChl HCXOIHBIX PaCTBOPOB B OOPATHOM IPOIOPITHO-
HaJIGHOM 3aBUCHMOCTH.

[paBuno «xpecra» (1w «xoHBepT [Tupconay) [5] mpencrasiseT coboi AMArOHATBHYIO CXEMY MPaBU-
JIa CMEIIICHUH, KOTOpasi i300pakeHa Ha PUCYHKE 2, TJIe M1 ¥ M — MAacCOBBIC YaCTH pacTBOPOB 1 1 2.

: / "
\ o,
N / \ .
Pucynok 2 — Cxema npaBuiia «kpecta, IpUMeHseMasi pU pelieHuH 3a/1a4
Ha CMEIIMBaHNE PACTBOPOB

[Nocne hakymbTaTHBHBIX 3aHSTHI MIKOIBHIKAM OBLIO TPEIVIOKEHO C/IeTIaTh BHIOOP B MONIB3Y TPEIIO-
YTUTENIBHOTO crioco0a peteHus 3aaad. [1o uroram onpoca: 79 % ywarnmxcst BeIOpanu areOpandecKuii cro-
co0 perieHus], MPeICTABICHHbIA B IIKOJILHOM YyueOHUKe; 7 % — mpaBuiia cMelBaHus pactBopos; 11 % —
rpaduueckuii coco; 3 % — MpaBUIIo «KpecTay.

[Tpu poBeieHNr UTOTOBOKM KOHTPOIBHOM pabOThI MO PEIICHUIO 33/1a4 yYaIUMCs ObIIIO MPEIJIOKEHO
NPUMEHUTB JIFOObIE METO/IBI pacyeTa JUlsl BBIIOJIHEHHUS 3a/laHui. VICTIoNb3ysl METOTMKY OLICHKH CTaTUCTHYe-
CKHX TIOKa3aTeliel KauecTBa 00pa3oBaHusl, ctenenn ooydenHoctH ydamuxcs (COY) u kauectsa 3Hanmii (K3),
OBLTH MPOAHATM3UPOBAHBI UTOTH MPOBEIEHHON KOHTPOJIBHOM paboTh! (Tabmuia 1).

Ta6J'II/II_[a 1 — CraTucTuyeckue MoKa3aTeu KauecTBa O6pa3OBaHI/I$I

ITokasarens ‘ 10a ‘ 100 | 108
YcneBaeMOCTb 110 UTOTaM IpebIayIIel YeTBEPTU
COY, % 65 74 83
K3, % 56 68 76
WTtorn KoHTpOJIbHOHN paboThI
COVY, % 87 92 95
K3, % 75 81 88
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Kak BuaHO U3 mpencTaBieHHbIX TaHHBIX, TEPCOHU(DUIIMPOBAHHBIN OIX0/], pEAIM30BAHHBIN B
xoJie (haKyIbTaTUBHBIX 3aHATUN 10 XUMHH, CIIOCOOCTBOBA YBEIMYCHHIO MTOKa3aTese KayecTBa 00-
pazoBanusi COY u K3 no teme «PacTBOphI» Jj1sl BCEX TPEX KIJIACCOB.

Pe3ynbTaTUBHOCTH 3aHATHI IO PEIICHUIO PACUYETHBIX 33]1a4 3aBUCUT OT MHOTUX (DAaKTOPOB: OT
YpOBHS OJTOTOBKU yYaIIMXCS MO XUMHHU, OT OOIIeH MaTeMaTUYeCKOM MOATOTOBKHM Y4alUXCs, OT
WHIUBUIYIBHBIX OCOOCHHOCTEW ydaluxcs U OT OCO3HAHUS 3HAYMMOCTH Tpenmera. Emie onuH
(bakTop — yAauHO BBIOPAHHBIN CIIOCOO pelIeHHs, KOTOPbIM MOAXOJUT UMEHHO AJisi KOHKPETHOTO
yaamierocs. Takum o0pa3oM, IepCOHATU3UPOBAHHBIN MTOIX0]] IPU PEIICHUU 3371249 110 XUMHUU OJTHO-
3HAYHO IMOBBIIIAET YCHEIIHOCTh KaX/I0TO yJallerocs u o0l ypoBeHb yCIIEeBAEMOCTH KJ1acca.
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K BOITPOCY O IOJAT'OTOBKE I10 ITPOI'PAMME
YIJYBJIEHHOI'O BBICHIEI'O OBPA3OBAHUA

B 2022 rony BBeneH B aeiictBue 3akoH Pecniyonuku benapycs ot 14.01.2022 Ne 154-3 «O6
n3meHennu Konekca Pecnyonuku benapych 00 o6pazoBaHuM», a MOCTaHOBIEHHEM MUHHUCTEPCTBA
oOpaszoBanus Pecnyonmuku benapycs ot 24.03.2022 Ne 54 yrBepxaen OOuierocynapcTBeHHbIN
knaccupukarop Pecniyonuku benapycs OKPB -011-2022 «CrieniuaibHOCTH U KBaTH(pUKALIAN.

B cootBerctBum ¢ HOBhIM KoziekcoM BhICIIee 00pa3oBaHKe BKIIIOUAET B ce0s o0Iee BhICIee 00-
pa3zoBaHKe TpH peaiu3aliy 00pa3oBaTeIbHONW MporpaMMbl OakaiaBpuara, HallpaBJIeHHOE Ha MOArOTOB-
Ky CIEIHAIMCTOB C MPUCBOCHHEM KBalM(uKanuu u creneHn «bakanaBpy, yriayOieHHOe Bhiciiee o0pa-
30BaHME TPH peaTU3aLK 00pa30BaTeIbHON MPOrpaMMbl MarucTpaTypbl, HalPaBICHHOE HA TOATOTOBKY
CTICIIMAITIICTOB C TIPHCBOSHUEM CTETIeHH «Maructpy, 1 CrieliMalIbHOE BhICIIee 00pa30BaHKe TIPH PeaTi-
3alluM HEeNpepbIBHON 00pa30BaTeNbHOI MporpaMMbl BBICIIEr0 00pa3oBaHus, HAMPABICHHOE Ha MOATO-
TOBKY CHELIMAJIUCTOB C MIPUCBOCHUEM KBaU(uKaImu U crenenu «Maructp» [1].

Oomiee Beiciiee 00pa3oBaHUE JAeT MPaBO KakK HA MOJy4YEHUE YriyOJIeHHOro BhIcuiero oOpa-
30BaHMsI, TaK M HA TPYAOYCTPOHCTBO 1O TMOJTYYCHHOW CHENHATBHOCTH, IIPUCBOSHHBIM KB (UKa-
UM U CTENEHU. YTIyOJIEHHOE U CHelMaibHOE BhICIIee 00pa3oBaHUE JAalOT MPaBO HA OCBOSHHE CO-
nep>kaHusi 00pa30BaTENLHON MPOTPaMMBbI aCIIUPAHTYPhI HA YPOBHE HAYIHO-OPHEHTHPOBAHHOTO 00-
pa3oBaHus U TPYAOYCTPONCTBO MO MOTYYEHHON CHENUaTbHOCTU U IPUCBOCHHOMN CTENCHH.
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