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1.

MenuuuHaiblK OMO0(pH3HKA )KSHE aKIAPATTHIK TEXHOJIOTHsIAp Kadenpachl Ne 35-11(®)-2024
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TakpIpbiObl:  Nel kymMbIC. BU3KO3MMETpIIH KOMETIMEH  CYWBIKTApIABIH  TYTKBIPJIBIK
KOX(PUIMEHTIH aHBIKTAY.

2. MakeaThl: CYWBIKTap IbIH TYTKBIPIIBIK KOIPPUIIUCHTTEPIH aHBIKTAY TOCUTIH OKBITY.

3.

OxpITy MiHAerTepi: Bu3KO3uMeTp KypajblHBIH KOMETIMEH CYWBIKTapAblH  TYTKBIPIBIK

KO2(DPUITMEHTIH aHBIKTAYIbl YHPETY

4.

TakbIpbINTHIH HETi3ri cypakTapsbl:

1. CyiipIKTapaarpl TackiMall KYObUIBICTAPBIHBIH (DH3HUKAIIBIK HETi31 KaHaaii?

2. Cyi#BIKTBIH TYTKBIPIBIFBI, Hpl0TOH TeHACyi xoHe [lyaszeitn popmymnace! Kanait epHeKTeneal?

3. CyiBIKTBIH TYTKBIPIBIK KOO OHUIMEHT jK0HE OHBI aHBIKTAY TOCUIIepl KaHaai?

4. CyHBIKTBIH TYTKBIPJIBIK KO3(G(GUIMEHTI TeMIeparypara >KOHE KbICBIMFA Kaylail Toyemnai
oosanpr?

OKBITY K9He OKBITY JiCTepi: KYIITACHII KYMBIC J)Kacay

Kanunasipjisl BUCKO3UMETPAIH KYPbLIbICHI:

BIDK-3 mbiabl BUCKo3uMeTpi 1-cyper:

1 — Hacanka, 2 — MIBIHBI ITYMEK, 3 — HACaJKaHbl BUCKO3UMETPMEH KOCAThIH
KoHyc, 4 — M1 xoHe My Oenrinepi Oap KanmwuIApibl pe3epByap, 5 —
KaMWJUTSIPIBL TYTIK, 7 — Cy HEMece 3epTTepiHEeTIH CYHBIK KYHBLIFAH IIBIHBI

Ou1ey KYMBICTAPbIHA KAXKETTI Kypaia-Ka0AbIKTap:
BIDK-3 misiHbpl BUCKO3UMETPI

Tepmomerp.

3epTTeneTiH epiTiHi.

Kaneirra epitinmi.

CexyHnnomep.

SARES A

1-cvner

BIJIBIC.

1.
2.

SRR

o

e JKyMbICTBIH OPBIHAAJY PeTi:
Bucko3umeTpaiH KypiabUIbIChl, TOXKIPUOEHIH (U3UKAJIBIK HETI31H KETE MEHIepY KepeK.
TazapThulFaH CyJIbIH TEMIEpAaTypachlH OJIIIEeN aliblll, COJI TEeMIIEpaTypajiblFbl CYIBIH Po
TBIFBI3JBIFBI MEH M0 TYTKBIPJIBIK KOX(P(GUIMEHTIH apHailbl KECTEJAEH aHBbIKTay Kepek. Aun
3ePTTENETiH CYWBIKTAPABIH P THIFBI3ABIKTAPhl OCHl CYWBIKTAp KYHBUIFaH BIIBICTAP.IBIH CHIPTHIH/IA
KOPCETLUITeH.
[IbHbl mrymekTi (2) ambil, pe3WHaibl COPFBINITHIH KoMeriMeH (Hemece Oacka Oip >KOJIMCH)
Hacazka (1) apKbpUTbI OHBIH OPTAachlHA KETETIHJICH €TiM Cy TapThIIl, COAAH KeHiH HIBIHBI ITYMEKTI
xaby Kepek.
Bucko3umeTpaeH HacaJKkaHbl aKbIpaTKaH Ke3/1e CyJbIH TOMEH Kapail arybl OacTanajbl.
CynblH arbIChl OacTaiMac OYpbIH CEKYHIOMEpI aiibiHIay Kepek.
CyneIH >koFaprel AeHreii M1 GenrieH eTe 6epreH Ke3zie CeKyHIOMEpi KOCHIM, cy JeHreni M2
OenriciHeH OTKEH Ke37e TOKTATbIM, CY/IbIH €Kl OCJNrl apasIbIFbIH aFbIl ©TYy YaKbIThl — to aHBIKTA.
Toxipubeni 5-7 pert Kaiitaina.
CyIblH OpHBIHA 3€PTTENETiH CYHbIK (epiTinai) anbim, 2, 3, 4, 5 xoHe 6 HycKaylap/bl KaWTaiarn
IIBIFY KepeK.
3epTTeniHeTiH CYHBIKTBIH opOipeyi YiliH TaxipubeHi 5-7 peT Kaiitana.
ToxipuOenep/iH HOTUXKEIEPIH TOMEH/IETI KeCTere eHT13.

TazapThlIFan cy 3epTTeniHeTiH CYHBIK

No
po, Kr/M® to,C no, Ma-c p, kr/m® tc n, Ha-c

WIN| -
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10. 3eprTeneTin CYMBIKTHIH 1| TYTKBIPIBIK KOY(Q(PUINEHTIH MbIHA ©PHEK apKbUIbl €CENTeN IIbIFap:
Pt . . ™ .

n= A MYHJaFbl P — 3€PTTCIIHETIH CYWBIKTBIH (EpITIHIAIHIH) THIFBI3ABIFEL, P0—
Po Lo

Ta3apThUIFaH CYABIH THIFBI3ABIFBI, {0 — Ta3apTHUIFAH CYIbIH €Ki O€Nri apachlH arblll 6Ty YaKbITHIHBIH
MoHI, t — 3epTTeTiHeTiH CYHBIKTHIH €Ki O€JIri apachlH arblll OTY YaKbITHIHBIH MOHI.
e Khickama Teopusi.
HaxkTbl cyibIKTapIbIH aFbIHBI OipHeIIe KabaTTapIblH 63apa KYILINCH dcepiecy kKarJaibiHaa
eTeJll, COHIBIKTAH dcepJiecy KYIIiHIH OarbIThl COJI KabaTTapra >KYpri3uireH kaHama OarbIThIMEH
OarpiTTac Oomansl. bBynm KyOBUIBIC CyHBIKTAapAarbl iMIKi
X yHKemiC HeMece TYTKBIPJIBIK Jen aTaiajbl. TYTKbIp
CYMBIKTBIH TOPH30HTAIh OAFBITTAFbI aFICHIH KapaCThIPANBIK
Vg (2-cyper).
Vs [IaptTel TYpae CyibIKTHI OipHemie Kabarrapaad (1,
Vy 2, 3, 4, 5) typansl genik. CyWBIKTBIH €H ToOMeHrI “Tymki”
V3 Ka0aTel Ko3raJMalThiH OosicbiH. CylbIK KaOaTTapbIHbIH
V3 KBUIIAMIBIFBl Ka0aT jKorapblUiaraH CaiiblH apTa Tyceal e
W (V1<V2<V3<V4<V5<Ve), ra30eH IIEKTECKEH Ve KaOaThIHBIH
. KBUIIAMJIIBIFBI €H JKOFapFbl MoHTe wue Oonaabl. CyHBIK
KabarTapel Oip-OipiMeH KYIITIEH dcepyiece-TIHIINH alTThIK.
Mpicansbl, yuriHIm KabaT ekiHIN KaOaTThIH >KbULIaMIBIFBIH
apTThIpyFa THIPBICAJBI J1a, &l €31 OChl KabaT TapanblHAH KeJeprire yuiblpai/ibl, COHBIMEH Oipre
TOPTIHII Ka0daT TapamblHaH KbUIAAMIIBIK anajbl, T.c.C. KabarTrap apaceiHaarsl F ylikemnic KymIiHiH
miamachkl ocepiecyini KadarTapablH S—aynaHbiHa, (dV/0X)—KbUIIaMIBIKTHIH TPaJHCHTIHE Typa
nponopruoHan 6onazasl: F = n-(dv/dx)-S. (2)
byn tenney HploToH TeHzaeyi nenm arajaabl. 1 - TYTKBIPJIBIK KOOPOUIUEHTIHIH IaMachl
TeMIeparypa MeH KbICHIMFAa TOyeNai, SFHH TeMIeparypa >KOFapblIaFaH Ke3/le CYHBIK
MOJICKYJTAJIAPBIHBIH TENe-TeHIK Kbl ©3repill, CYHBIKTBIH aKKBIIITHIFBI apTabl, all TYTKBIPIIBIFBI
kemuli. KpICbIM apTKaH cCailblH CYWBIKTapbIH TYTKBIPJIBIFBI apTa TYCeldi, OUTKEHI MOJEKYJIaHbIH
Tene-TeHIK KYWIIH MaHbIHAA acalTbIH TepOeaMeni KO3FalbIChlHA KaXeTT1 YaKbIT (peslakcalus
YaKbITBI) apTajibl, SFHU CYWBIKTBIH TYTKBIPIBIFBI peEllakcalis YakKbIThIHA Typa MPOMOPIHOHAT
0omabl.
CyHBIKTapIIH TYTKBIPJIBIFBIH TOKIPUOE KY31HIAE aHBIKTayFa apHAJIFAH ICTEP KUBIHTHIFbIH
BHUCKO3UMETPHS JIeN, al OFaH KaKEeTTl KypalJabl BUCKO3MMETP Jem aTaiabl. Kanmuispisik
7-R*-t-dP
Bucko3uMerp Tociminmeri (1) ecenrey opmynace V= 8'77—'[4’ typaeri Ilyaseitn
dbopMynacklHaH WIBIFAphIN anyra Oomanel. MyHnarel V — paguychl R Kamuuisip TYTIK apKbLIbl
OTETiH CYUBIKTHIH KeJyieMi, P =P1—P2 — TYTiKTiH IIETKi YINTapbIHIaFbl KbICBIMIAP/IbIH ailbIpbIMbI, L
— TYTIKTiH Y3BIHJBIFGI, | — CYMBIKTHIH aFblll ©Ty yaKbIThl. Kammmuisgp TYTiK apKbLIbl aFbill ©TETIH

2-cyper

z-R*-t, -dP,
Ta3apTI)IJ'IFaH CYJII)IH KGHeMi V0 == , aJl 3epTTeJ'IeTiH C¥I\/’II)IKTI:JH arbIll OTKCH
8-n, L
. 7-R* L0 -dP
kenemi V = OOJICHIH.
8-n-L

M1 sxoHe M2 Genrinepinzeri KpicbiMaapabiH o3repici dPo=po-g-ho, dP=p-g-h Gomazapr. Exi
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oenri apaceiaga Vo=V mapThl opbIHIAIaABI €N alicakK, OHJa
ﬂ-.R4.p0.g.h0.t ”.R4.p.g.h.t0p

Oop —
. 770 . p ; t”p
Oynan (1) Typmeri 77 = ————=, ecentey (hOPMyJIachl albIHAIbL.
Po - tO"p

6. baragay anmicrepi: aybi3ia cypay
7. 9neduerrTep:
- Heriari:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: okynbik — Anmatsr: 2013
2. Kpoitn K.C. 3amanayu ¢usuka. 2- 6emiM: okynblK Anmatel: 2014
3. buxkiritoB T. Xanmsr ¢pusnka Kypcel: OKYyJIbIK - AMaThel: DKoHOMHKa, 2013
4. EpmexoBa XX.K. Xanmnel pusuka. Monexkynanslk ¢puzuka xoHe TepMoauHaMuka: OKy Kypaibl.-
Ammvarter: TOO Dsepo, 2024.-120c.
- Kochimina:
1. Amepxanona 11.K. ®usnka-xuMUsIBIK aHAIU3 9AICTEP: dICTEMENK HycKayap = dusuko-
XMMHYECKHE METO/IbI aHAIn3a: MeToaruueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ I1I.LK. AmepxanoBa.- Anmatsr: 9Bepo, 2016. - 196 Ger.
- DIEKTPOHIBI pecypeTap:
1. XKanmsr pusuka kypebl. Kynmoekyist M., 2014 https://aknurpress.kz/reader/web/1733
2. Monekynanbik puszuka. Criabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituyoexos b.K. xone 1.6. « DU3UKA (dapmarius MaMaHIbIFbIHA apHAIFAH JOpiCTEP
xuHarbl)»: oKy Kypaisl/ b.K. Koituy6ekos, A.K. bpaxanosa, C. bykeeB.— AnMaTsl: «9Bepo»
0acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMapIK skoHE sapoibiK ¢usrka. Crnabekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacsl: Oky Kypaisl. / K. )Ky6anos at. AOMY. - Akre0e: K. XKybanos
ar. AOBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmMankyiioB T.I1. ®usuka kypebr: Oky Kypaunsl (2-m1 6acsuibim).— Kaparauast. 2019
https://aknurpress.kz/reader/web/1867
6. MeauuuHanbIK OMopU3nKa MEH MEITeXHUKAIAp OOUBIHIIA JTA00PATOPHUSITBIK TPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/
8. bakbLiay:
1. Twki y¥ikenic Kymn gereHimi3 He?
2. TyTKbIp CYHBIKTBIH aFbIChIHA apHaIFaH HblOTOH TeHaeyl Kanail epHekTesnei?
3. CYHMBIKTBIH TYTKBIPIBIFBI TEMIIEpaTypara Kajai Toyeni 0onaap?
4. Tlyazeiin ¢popmynacel Kanail epHekTenesi?
5. TyTkbIpabik k03 PuLIMeHTIH ecenTeyre KaKeTTi GopMyaHbl Kajlall KOPBITHII IIbIFapaibl?

Ne 2 Cabak

1. Taxpipbi0bi: Ne 2 skymbic. CyUbIKTapabIH OeTTiK Keplly K03 PUIIMEHTIH aHBIKTAY.
2. Makcarbl: bertik kepiny Kod(Q(UIMEHTIHIH epiTIHAI KOHIIEHTPAIMIChIHA TOYENIUTITIH
3epTTEYAl OKBITY.
3. OKpITy MiHAeTTepPi: BHOMOTHUATBIK CYUBIKTApBIH OETTIK Kepidy Kod(h( UIMEHTIH aHBIKTAYIbI
y#peHy.
4. TakpIpBINTHIH HETi3ri CypaKTaphl:
1. berrik kepiry K03 dUIMEHTIH aHBIKTAY OAICTEP] KaH Al ?
2. berTik Kepiny/ai TaMIIBIHBIH Y3UIII TYCY 9/1iCIMEH aHBIKTAY/bIH (PM3UKAIIBIK HET131 KaHai?



https://aknurpress.kz/reader/web/1733
https://aknurpress.kz/reader/web/1613
https://elib.kz/ru/search/read_book/865/
https://aknurpress.kz/reader/web/1608
http://rmebrk.kz/book/1166742
http://rmebrk.kz/
http://rmebrk.kz/
https://aknurpress.kz/reader/web/1867
https://elib.kz/ru/search/read_book/51/
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3. bertik kepiny k03dGUIHEHTIHIH €pITIHAI KOHIICHTPAIMAChIHA Kajail 0aiIaHbICThI 00J1a b1 ?
4. berTik kepiny K03 HULIMEHTIH ecenTeiTiH (HopMyaaHbl Kajlail KOPBITHII IIbIFapaIbl?
5. OKBITY K9He OKBITY JIiCTepi )KYIITACHII )KYMBIC jKacay
e Ouey )KyMBICTAPBIHA KAKETTI KYypaia-Ka0dAbIKTap:
. TaMbI3FBILL.
. TepmomeTp.
. 3epTTeneTiH epiTiHiIep.
. Kanpinra epitingi.
KoHABIPFBIHBIH CHIIATTAMACHI.
CyifpIKTBIH  (HeMece epiTiHAiIHIH) OeTTiK Kepity Kod(pHUIHUEHTIH
TaMIIBIHBIH Y3UIII TYCY 9MiCIMEH aHBIKTay YIIiH mrTatuBke (1) Tik >karmaiina
OpHATBUIFaH TAMIIBUIATKBII KOJAaHbUIaas! (1-cyper).

TaMIIbIATKBIIN — TOMEHT] YIIKIp YIIbIHAA (2) CYHBIKTHIH TaMIIbLIaYbIH
perren oThIpaThiH Oypangackl (kpaH) (3) Oap mbIHBL TYTIK (5). OHBIH
OyHipiHae KyHbUIFaH CYWBIKTBIH KOJIEMIH aHBbIKTayFa apHajfaH apHaubl
OemikTep (mKana) (4) KOPCETUITEH.

e JKyMbICTBHIH OpPBIHAATY peTi
1-tanceipma. TaMIIBIHBIH Y3iin TyCy 9iciMeH GeTTik Kepisly K0O3()pUIUEHTIH aHBIKTAY.
1. TaMOIBUTATKBIITHl KYBIT, OHBI INTATHBKE TIK JKarmaima Oekitim, ofFaH Keiemi 2-3 M
Ta3apThUIFaH Cy KYIO KepeK.
2. TazapTburran CyAbIH TEMIEpaTypachlH ©JIIeN albIl, COJ TEeMIIepaTypaaarbl CYABIH po
TBIFBI3IBIFBI MEH 00 OCTTIK Kepiny KOd(PGUIMEHTIH apHailbl KECTeIEeH aHbIKTay Kepek. Al
3epTTENIETIH CYMBIKTapAbIH p THIFBI3ABIKTapbl O€nTuil (OCchbl CYWBIKTAp KYHBLIFAaH bLABICTApIbIH
CBIPTBIHIA KOPCETIIITEH).
3. Kpan/ip! alibln ¢y TaMIIBICHIH caHay Kepek. ToxipuOeHi yll peT KaiTajgan TamMIbulap CaHBIHBIH
No,opm OpTaIlla MOHIH, Opi OHBIH TEMIIEPAaTypaChIH OIIIEN COFAaH COMKEC THIFBI3JBIFBIH aHBIKTAY
KEpeK.
4. TaMIIBLIATKBINIKA KOHIEHTPALUACH OeplireH epiTiHaiHI Kyibi, Oenrini kememaeri (2-3 mur) n
TaMUIbLIAp/bIH CaHbIH aHBIKTay Kepek. ToxipuOeHl ylI peT KauTanar, Nop, OpTalia MoHIH Taly
Kepek.
5. KonueHtpamuscsl Oenriai KajiraH epiTIHAUIEp YIUIH TKIpUOEHI >KOFaphlaarbliail peTneH
KaiiTajamn MIbIFy Kepek.

o N~ WM~

. A . ) . . o, PN ¢

6. OpOip epiTiHl YIIiH OETTIK Kepiny KodPIUIIMEHTIH (;:m, (dhopmynaHbiH KOMETIMEH
p (O n()pm

ecenTey Kepek. MYHIarbl po, 0o — Ta3apThUIFaH CYABIH THIFBI3ABIFBI MEH O€TTIK Kepury

kod(purmenTi (0MapabIH MOHACPl apHaWbl KECTEIECH alibIHAJbl); p — KOHIEHTPAIUSICHIH Oenriii
epITIHAIHIH THIFBI3IBIFBI (0J1 pITIH/AI KYHBUIFaH bIIBICTBIH CHIPTHIHA KOPCETLITEH).

Ne No Po oo C= % C= Cs= % x= ?
n [Y) 9 n [Y) (9] n P c N p o

cp

7. ©mniiey XoHe ecenTey HOTIKEIEePiH TOMEH/IET1 KecTere eHaipy Kepek.

8. Berrik kepiny K03)HUIIMEHTIHIH epITIHAI KOHIICHTpaIUsIChiHA Toyenaiairin kepceretin o = f (C)
rpadurid cary Kepek.

9.Toxipube HOTIKECIHE TaJAay JKacay Kepek.
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2-tancbipma. beJrici3 epiTinaiHiH KOHIEHTPAUMSACHIH AHBIKTAY.
1. Konuenrpaumscel 6enriciz epiTiHAiIHI TaMIIBUIATKBIIIKA KYHbIN, Oenriai kememzeri (2-3 mur)
TaMIIBIHBIH N, CaHBIH Ta0y Kepek. ToxipuOeHi Yl peT KalTanarn, opTalia MOHIH aHbIKTay KepekK.

GO \ p : nO,opm

pO ’ nopm

2.KoHueHnrpauusicel 0enrici3 epiTiHAiHIH OeTTiKk Kepuly Kod(h(ULIHEHTIH o =

(hopMyIIacbIMEH ecernTey Kepek.
3. o =1f (C) rpadurinen Oenrici3 cyiibIKThIH Cy KOHIIEHTPAIMSCHIH aHBIKTAy KEPEK.
4.0O11ey HOTHXKECIH KeCTere eHIIpy Kepek.

e Kpickama Teopus.

Cy#ibIKTBIH O€TTIK Kepily KYOBUIBICHI MOJICKYJIa apayibIK ocepiecylepaeH maiiaa Oomaibl.
Onbl CYHBIKTBIH TYOiHAE >KoHe OeTki KabaTblHAa OpHAajJacKaH MoOJIEKyJajapFa ocep eTeTiH
KYIITEP/iH maiaa 00y TaburaTeIHAH OaiiKayra 00abl.

Erep Moinekyna CyWBIKTBIH TepeH KalaTbhlHOa OpHamackan Oonca (2-cyper), OoFaH, OHBI
KOpIIIaFaH MOJICKyJIajap TaparblHaH dCep €TETiH KOPBITKbI F kymr Henre TeH Oonansl. Erep
MOJIEKYJIa CYHBIKTBIH O€TK1 KabaThIHa opHaNacKaH Ooiica (3-cyper), OHAa OFaH >KOFapFhl )KaFbIHAH
KOpIIaFraH aya, SIFHA Ta3 MOJICKYJIaJlapbl TapalblHAH dCEp €TETiH KYIITHIH IIaMaChIHAH, CYHUBIK
MOJIEKYJajiapbl TaparnblHaH dcep €TETiH TapTy KYILiHiH IaMackl 6ackiM Oonazpl. SIrHu F KOPBITKBI
KYII Hejire TeH Oonmaiapl. By Kym MolekynaHbsl CYHBIKTBIH O€TKi KabaThlHaH TOMEHre (imke)
Kapail Tapryra ThIpbicagbl. OChl KYIITI CaH >KaFrblHAH CHUOATTay YIIIH o OETTIK Kepuly
K03 (HUIIMEHTI JISTEH mama eHTi31Ie]I.

& F

2—cyper. 3—cyper.

CyMBbIKTBIH TepeH KabaThIHIaFbl MOJIEKYJIaHbl O€TKI KabaTKa IIbIFapy yiIiH F kyike kapcsl A
KYMBICBIH aTKapy Kepek. BerTik KabaTThiH OIpiiKk aymaHbIHA COWKEC KEJIETIH OChI YKYMBICTBIH
mamaceiH o = dA/dS Gertik kepiny xoddduipenti nen ataiinsl. On CYWBIKTBIH €pKiH OCTiHiH
Oipnix aynaHbiHa colikec kenetiH W OSTTiK 9Heprus mamachiHa CaH jKaFbIHAH TEH OOJafbl, SFHU O
= dw/dS.

Erep cyifbIk MoJeKynaiapbiHa CHIPTKbI KYILITEp ocep eTIiece, OHJAa ojlap €H a3 dHeprusira
Colikec KeJIeTiH oHe OeTiHIH ayqaHbl eH Kill OOJIaThIH HIap MIlIiHIH amyFa Teipbicaabl. OchIHIAM
KYOBUIBICTAp 9CEPIHCH CYMBIKTBIH OCTTIK Ka0aThl THIFBI3AAJIBIN, CYUBIK OCTiH jKyKa Kabat (IIJICHKA)
KayblIll TYpraHaail acep naiiina 6omaael. Ocblnaiiina 6eTTiK KabaTKa KYpri3uireH »xaHama O0HbIMEH
OarpITTaNaTBIH O€TTIK Kepimy Kymil maiga Oomamel. OCBl Kyl ocepiHeH OeTTIK KabaTTarbl
MoJiekyaanap Oip-OipiHe skakpiH opHanacaabl. Erep Oertik KabarTan oiiia y3sIHABIFEI L KeclHmiHi
Oemnin aycak, oHJa OETTIK Kepixy Kymll OChl KeCiHIITe MeprneHaAuKysip OarbITTa opHanacaiasl (4-

Cyper).
HHHTH

\ L )
‘ »

4-cyper.

bertik kepiny k03 GHULMEHTIH OCBI KYII apKbUIbI Ja epHeKTeyre Oonaabl. O OeTTik Kepiny
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KYIIIHIH, COJl KYII 9cep ©eTEeTiH KeCiHAl Y3bIHIbIFbIHA KATBIHACKIMEH  aHBIKTAJIAJIbI:
o=F/L

BerTik kepiny kosdduuuenTinin exmem Gipmiri [o]=Ix/m*=H/m.

betrtix kepiny Temmeparypara ThIFbI3 OaimaHbiCThl. OJ TemIepaTypa >KOFapbliiaraH CalblH
CBI3BIKTHI TYpJe ToMeH el al. COHbIMEH KaTap CYHbIKTapAbIH OCTTIK KepinylH
onapra OeTTik Oenceni 3aTTap KoCy apKblIbl 1a TOMEHETYTre O0JIa bl -CYpPCT.

berrik  Oencenni 3arrap Jgenm  CYHBIKTBIH =~ OeTKl  KaOaThIHZIA
abCOpOLMSIAHbIN, COHBIH JCEpIHEH OHBIH OCTTIK KepilyiH TOMCHIETETIH
3arTapapl ataiael. Cy ymiiH MyH7Iai 3arrtapra 3Qup, COHPT, CaOBIH Tarbl
Oackainap >kaTaJbl.

MenuuuHanblK TOKIpuOeae OSTTIK Kepinyl aHbIKTAay YIIIH TaMIIbIHbIH
y3inin Tycy omici koimanbutaabl. CyHBIK CaHbLIay HEMece BEPTHKaIb TYTIK
apKpUIBI Oasty akKaH Ke3[e TaMIbl maiga Oonaapl. TaMINbIHBIH CYHBIKTaH
y3UIin Tycep Ke3iHjae maiiga OoJFaH MOMBIH paauyCchl TYTIK, HE caHjay
paauychiHaH ke kit 6onasr (5-cyper).

Aywipibik P=pgV kymi men F = 271-0 6eTTik Kepiiay Kymtepi TeH
OoJIFaH1a TaMIIbl y3i1in Tyceai. MyHIarsl I — TaMIlbl MOHBIHBIHBIH PaIRYCH,
0 — CYMBIK THIFBI3BIFBI, V — TaMIIbIHBIH KosieMml. Conpia 2771 -0 =p-g-V, ocbiaan
= P9V (1)

27 - ¥
TaMmIbIHBIH CYHBIKTAH V31T Tycep Ke3iHae maiiaa 00JFaH MOMBIH paJnuyChiH ©JIIIey MyMKIH 0oJ1a
Oepmeitni. COHIBIKTaH CANBICTHIPY dICI KOJIaHAIbI.

Erep craHmapTThl CYHBIKTBIH oOp OeTTik Kepinmy koddduiuenti Oenrini Oonca, oHIa

o, = Po-9-Vo ©)

27-r
nen »kasyra 0onaapl.Cy MEH 3epTTeNiHETiH CYHBIKTBIH Oipaell kenemuepiHaeri Tamilbl CaHbIH
aHbIKTayFa OoJjamsl. Bip TaMIIbIHBIH KejeMi cTaHaapTThl cyiibik (cy) yumin Vo=Vi/ng Gosnca, an
3epTTeneTin cyibIK ymin V=Vi/n.

Ocot epuektepai (1) sxxone (2) KOWbII, oJapAbiH KaThIHACK

o _pNy Oy PNy
—_— = HeMece O = ——— 0QoJaasbl.

Oy pPo-N Po N

6. baranay oxicrepi: aysi3ia cypay
7. OneduerrTep:

- Herisri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6esiM: oKynbiKk Anmatsl: 2014
3. buxkiritoB T. Xanmer ¢pusnka Kypcel: OKYyJIbIK - AMatbl: DkoHOMHEKa, 2013
4. Epmexona XK.K. Xanmsl pusuka. Monexynanblk ¢pusnka xoHe TepMoauHaMuka: OKy Kypaibl.-
Ammater: TOO 3Bepo, 2024.-120c.

- KocbiMmina:
1. Amepxanona [11.K. ®usuka-XxuMUsIIBIK aHATA3 9ICTEP: dICTEeMENK HycKaynap = dusnko-
XMMHAYECKHE METO/IbI aHAIM3a: MeTouueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ [II.K. AmepxanoBa.- Anmarsl: OBepo, 2016. - 196 Ger.

- DIEKTPOH/IBI pecypcTap:
1. XKanmer pusuka kypesl. Kynbekyiasr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monekynansik ¢pusnka. Cnadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6ekos b.K. xxone T.60. « DU3UKA (papmanus MaMaHABIFbIHA APHAIFAH JI9PICTEP
x)uHarbl)»: oKy Kypaisl/ b.K. Koituybekos, A.K. bpaxanoa, C. bykeeB.— AnMaTsl: «9BEpo»

(o}
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6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/

4. AtomIpIK koHe sapodbiK ¢pusrka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608

Konnencusinanran ky# ¢pusukacel: Oky kypaisl. / K. XKy6anos ar. AOMY. - Akrebe: K. )Kyb6anos

at. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.

5. Xam3za A K., AmankyioB T.I1. ®usuka kypcebr: Oky Kypausl (2-m1i 6aceuibimM).— Kaparauasr. 2019

https://aknurpress.kz/reader/web/1867

6. MenuuuHanblK OMopu3nKa MEH MEATEXHUKAIAp OOMBIHIIA JTA00PATOPHUSIIBIK TPAKTUKYM. OKY

kypanbl./ Y.A.baiizak, K.JK.Kynabaes. — Anmatsl: «9Bepo» 2020x. -304 6.

https://elib.kz/ru/search/read_book/51/

. bakbLay:

. beTTik Kepiny KyObUIBICBIHBIH TaOUFATHI KaHai?

. BeTTik Kepiiy Kyl en HeHl ailTaMbI3 )KOHE OHBIH OAFrbIThl Kaslail OarbITTaIFaH?

. berrik - Genceni 3arrap AereHimiz He?

. BeTTik kepinyai TaMUIBIHBIH Y31JIII TyCy 9ICIMEH aHBIKTAay HEre Heri3ieireH?

. bertik kepiny xK03(QPUIMEHTIHIH CYHBIKTBIH TEeMIEpaTypachlHa, €pITiHII KOHIICHTpAIUsChIHA
Kaai Toyeni 60sap1?

. beTTik kepiny KyObIIBICBIHBIH MEIUIINHAIAFBI MaHBI3bI Hee?

7. I'a3 oMOOaUsCHL IeTeHiMI3 He?

OB WP o

(2]

Ne 3 Cabak

1. TaxpipbiObi: Ne3 :kymbic. Kara3 OeTiHJeri MOHIApAbIH KO3FAJFBIITHIFBIH 3JeKTpodopes
TOCUTIMEH aHBIKTAY.
2. Makcatpl: DnekTpodope3 o/1iciMeH HOHHBIH KO3FaJIBIIITHIFBIH aHBIKTAYIbl OKBITY.
3. OkbiTy MiHaerTepi: Kemnreren aypyaplH TypiepiHiH OenriyiepiH ajuablH ana OuTy YUIiH, KaH
IUTa3MaChIHJAFbl aK YBI3JAbIH (pPaKkUUsIApblH ~ CAHJBIK JKOHE  camaiblK JKaFblHAH Tajjayna
3eKTpodope3 9MIICiH KOJITAHYIbl YUPEHY.
. TakbIpBINTBIH HETI3Ti CypaKTaphbl:
. DJNEKTp TOFHI ieTeHiMi3 He?
. DJeKTp epiCiHIH cUIlaTTaManapbl KaHAanl?
. TypakTbl TOK ereHiMi3 He?
. DJNEKTPOJIUTTEPJIET1 DIEKTP TOTbI ACTeHIMI3 He?
. OKBITY 7K9He OKBITY J/IicTepi: KYITACKI KYMBIC )Kacay
e Ouey ’KyMBICTAPBIHA KAMKETTI KYpaia-Ka0AbIKTap:
1. DnexTpodopeTuKanbK Kamepa.
2. DO xaMmepaHbl KOPEKTEHIIPETIH TOK KO31.
3. Skanion oTo-neHCHUTOMETDI.
4 11e1HBI BIABICTAP.
5 MuKponumerka.
6 AmriukaTop.
7 Jlucniokap.
8 OunbTpIIi Karas.
9. l1IpIHBI MUTACTHHKA.
101 H}paKp3pLT TIAM.
11. «Simacel N» Oydepmi epitiHmi.
12. «Red Ponceau S» OOSIATBIH epiTiH/II.
13. «Destaining and Clearing» >KyaTbIH epiTiHI.
14. Anerar-iemrono3ansl (ALl) memOpana.
e JKyMbICTBIH OPBIHAAJY PeTi:

OB wWDNDPEF A
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1. O® kamepara «Simacel N» Oydepni epitinmicinen 250 M KyHbII, KaMepaHbIH Oip MIETiH
aKpIpbIH KOTEpIil, epiTiHAI aHOA MEH KaroJx apachiHaa Oip Oexell TapamaThlHAAal €Ty Kepek.
KamepanbiH exi Oesirinae 0ydep epiTiHaICIHIH AeHreli Oipaei 00Iybl Kepek
2. UIembr bapicka «Simacel N» Oydep epitinpicinen 50-100 mn kysambeiz. Taza  anertwn
nesutrono3asl MemOpana (ALIM) kara3eiH Oydep epitiHmicine Oip metiHeH Oactan 5—10 muH.
arcauinan 6aTeIpy Kepek, cebedi MeMOpaHa TECIKTepiHAe aya KaJbI KETyl MyMKiH.
3. ALIM Oydep epiTinmiciHeH ambimn, eKi cy3rim (GrIbTp) Kara3bIHBIH apachlHa KOMBII, KEHUT O0acy
apKbUIbI apThIK Oydep epiTiHaiCiHeH allbIpy KepeK.
4. AIIM-ceiH apHaiibl keripre opHaTy kepek. On ymia ALIM-cbiHbIH Oip KarbIHIAFbl CaHJIAybIH
KONip/iH apHalibl OeIriHAer! OpbIHFa, ajl eKIHIII KaFbIH KAPCHI KaFbIH/IAFbl OPBIHFA KUT13Y KEPEK.
5. 3epTTeNiHETIH 3aTThl TaMbI3aTbIH JUCIOKApPTKA apHaiibl Jo3aropMeH 11 MK KaH capbICybIH
QJIBITI, COWKEC YAIIBIKTAP bl TOITHIPY KEpPeK.
6. AniaukaToplbl TIK ycTan, AUCHOKApTThIH CoMKec YAIIBIKTApbIH jkKaiian 0acy kepek. by ke3ne
aIUTUKATOP/IBIH TICTEPiHIH KeyeKTi OeTi 3epTTeiHeTiH 3aTThl ©3iHe CIHIpiN anaabl. ATUIMKATOPIbIH
opOip TiCiHE AMCHOKAPTTHIH Oerii Oip YAIIBIFBI COKeC Keaeai. ATUTMKaTOPMEH ajIbIHFaH OipiHIII
HOTWDKEHI CY3Tilll Karasfal ajn cojaH keuiH All mMemOpaHara amruiMKaTOpIIbIH KOMETIMEH KaH
capbICybIH TaMbI3y Kepek. On ymria ammmkaropasl ALl MmemOpaHaHBIH KaToX YKarbIHIAFbl apHaibl
KOIIp/iH caHiayblHa 3-5 CeKyH]I ilIiH/Ie )KaHaCaThIH/IA €Tl OPHATY KEPEK.
7. ALl memOpaHacel OpHATBUIFAaH KOMIpAIH HYKTE KOMBUIFAH JKaFblH MIHIETTI Typae KaToIka
COMKEeCTeH/IIpiN KaMepaHbIH 1111IHEe OpPHATY KepekK.
8. D® xamMepaHbIH KaKIIaFrblH )Ka0y KepeK.

8.1. «Display» mepHeciH 0achlll, <OKOFapbl» *KOHE «TOMEH» IepHelepl apKbUIbl dKpaHIarbl
kepHeyai 200 B-ka Koo kepek.

8.2. «Display» mepHeciH Oacy apKbUIbl 3KpaHAarbl TOK IIaMachlHBIH 5 MA — JeH acnay
KEPEKTIT1H Kajjarajiay Kepek.

8.3. «Display» nepHeciH 0achll, <OKOFapbl» MOHE «TOMEH» MNepHesepl apKbLIbl dKpaHJIaFbl
yakbITTHI 30 MUH.-Ka KOO KEPEK.

8.4. «Starty» nepHeciH 6acy Kepek, CoJ Ke3/1€ yaKbITThIH Kepl CaHaybl OacTanaibl.
Eckepry: KamepaHbiH *eliciH TyCiHEe Kapail, KbI3bUI TYCIH — KbI3BUIFa, Kapa TYCIH — Kapara Kocy
Kepek.
9.VakpIT OITKEHHEH KEHiH TOK KO31HEH aKbIpaThIll, KAMEPAaHBIH KaKIAFbIH TiK YKOFaphl KACAUTIIAM
amry kepek. ALl memOpaHara TaMIIbIIapbIH TaMBIIT KETHEYiH KaTaH TYpAe KaJaraiay Kaxer.
10. «Red Ponceau S» 150 mn. xeneminae OosutFaH epiTiHII KYHBUIATHIH bIIbIC faibraman, ALl
MeMmOpaHacelH 5-10 MuUHYT OOsjFaH epiTiHIire OaThIpbIl, OHBI MIHAETTI TypAe OipHeme per
apayacTBIPHIT OTBIPY KEPEK.
11. Bosiniran MeMOpaHaHbl TYCCi3ACHIIpY koHe Kyy yuiH 200-300mi1. «Destaining & Trasparency»
epITIHAl KYHBUIATHIH BIJBIC JAHBIHIAY KEPEK.
12. ALl memOpaHachlH canar Xyy kepek. Erep memOpana karasbl keriiaip 6ojca - 3 MUHYT capbl
TYCTI OoJica - 4 MUHYT €pITIH/IIIC YCTay KaXKeT.
13. AIl memOpanaHblH OeTiHAET! epITIHIIHIH KalJIbIKTapblH, aya KeIiplIIiKTepiHeH Ta3apTy YIIiH
IIBIHBI TUTACTHHKAHBIH OCTiHE OPHAIACTBIPHIT, EKIHIIII MIBIHBI TUTACTHHKAHMEH JKOMIIAI KBIPY KepeK.
14. AI] meMOpaHaHBI KenTipriun mkadTa HemMece MH(PPAKbI3UT MaMHBIH acThinaa 70-100 °C —ra
IIBIHBI TUTACTHHKAHBIH O€TIHE KOMBIM, 3 — 5 MUHYT KENTIpy KEepeK.
15. Skanion ¢oTo-IeHcuTOMETp apKbUIbl 525 HM TOJIKBIH Y3BIHABIFBIHIA AJIEKTPOdoperpaMMaHsbl
Tangay.
16. JleHcHUTOMETPIH ONTHKAIBIK *YHECi TOJBIK THIHBIITAHY YIIH 5 MUHYT KYTy kKepek. ComaH
KeiiH akpanaa «Nel-mri 6armapiama — KaH CapbICybIHBIH aKybI3[apb» JeTeH 0ac MO3ip IIBIFaIbI.
17. 3epreyre apHamraH OOJIKTIH KaKMarblH  Aalllblll, [IGIHBI IJIACTHHKA  OeTiHHerl
anekTpodoperpaMMaHbl  AYPHIC OPATaCTBIPBIN, OHBIH KakKmarbiH kaybil ,«SCAN» mepHeciH O6acy
kepek. Cou Ke3ze sKpaHja:
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18. Axyw3awiH xanmnbl MoHIH (PROTEINS) eHri3 aeren cypay HIbIFajbl, OHbIH OpHBbIHA 7,8 aereH
cannbl errizin, «kKENTER» nepuecin 6acy kepek.

19. Erep w3eiaabikthl (LENGTN) e3repty kepek OoJica KajlaraH MOHI TaHIAm aJibIll €HT13TeHHEH
keiiin «ENTER» nepnecin Oacy xepek. Erep kepek Oonmaca cox xepzeri OepiireH mamasbl ary
yirin «kENTER» nieprecin 6acy kepek.

20. Erep naentudukamsisik petid (SAMPLE) e3repTy kepek 6osca KajmaraH MoHJII TaHAAIl aJlbIl
enrisrenHeH keilin «kENTER» neprecin 0acy kepek. Erep kepek 6oimMaca com xepneri OepuireH
mamansl anny ymin «kENTER» neprecin 6acy kepexk.

21.3eprey Oacranranma skpanna «READING...» aeren xa3y maiiina Oosansl. bipHemie yakbpITTaH
KeliH Kara3 Oerinze OapibIK HoTHXe Oachutbin mbiFagsl. Erep STOP nepnecin 6acca KOHIBIPFBI
0ac Ma3ipre KanTa KeJe/i.

22. DnekTpodoperpamma apKbUIbl HOHIAP IBIH KO3FAIFBIIITHIFBIH aHBIKTAY:

22.1. D® kamepaHbl TOKIEH KOPEKTEHIIPETIH TOK Ko3iHiH sKkpaHaarbl kepHey (U) >koHe
YaKbITTHI (t) 5Ka3blIl Ay KEpeK.

22.2 Dnextpodoperpammanan (2 cyper) All memOpaHaHbIH epiTiHAire OAaTBIPBUIFaH €Ki
YIITApbIHBIH apaKalIbIKTBIFBL «Ly», jkoHe MeMOpaHa OeTiHAe MOHAAPABIH KbULKbIFAH
KAIIBIKTBIFBI «X»-Ti OJIIIEY KepeK.

22.3 Omniey HOTHXENEepiH 1-KecTere eHrizy Kepek:

1-kecte
U (B) t (cen) L (w) X () b (m/B-<)
v X-L
22.4. loHapIbIH KO3FAIFBIITHIFRIH b = E = Gy (hopMyJIacChIMEH ecenTey Kepek.

KbicKkaia TeopusiibIK Maraymar.

DJeKTp epiciHe OpHAJIACKaH 3JIEKTPOIUTTEPIETT HOHJapFa eKi Kyl ocep eteni. bipiHmici
ANIEKTp epicl TapamblHaH ocep ereTiH Kyl Fe=qE (MyHnarbl q-uOHHBIK 3apsabl, E-snextp
OpICIHIH KepHEeyIiri), eKiHIICi 3JIeKTpOMuTTiH Keaepri kymni Fr=-Kv. F. xymn MoHIBl KOpIuam
TYpFaH MoJIEKyJiaap TapanblHaH TYCIPUITeH KyII. byJ Kyl MoJieKyanap/IblH e3apa ocepiecyiHeH
naiga 6onanel. MoH Ko3fanraH Kke3[e, TYTKbIp OpTa TapalblHaH OFaH Keaepri xacaiiabl. byn
KeJIepri KyIlli WOHHBIH JKbUIJAMJBIFbIHA Typa HpPONOPLHOHAN e3repin otbipaabl  Fr=-kf(Vv).
Mynnarsl k-opTanblH Kezepri Ko3pQUIeHTI.

VYakpITThIH OacTarnKbl KE3€HIHJE HWOHHBIH KO3FaJbICHl yeMell, al Kymrep: Fe=Fr TeHeckeH
Ke3qieH Oacram Oip KanmbiThl 0obl. ConnpikTan E = kv, OyiaH MOHHBIH KbU1IaMIbIFb! V=0/K-E
epHerimMeH cunarrananel. Erep Q/K=b sSFHM MOHHBIH KO3FAJIFBIIITHIFHI JIETl OeNriiecek, oHma V=
b-E Gonanpl. Conrbl GopMyaHbl Talgai OTBIPHIN, e€rep 3JIeKTp opiciHid kepueymiri E=1B 6onca,
OH/Ia MOHHBIH KO3FaIFBIITHIFBI «b» (D= V) HOHHBIH AJIEKTPOIUTTET] KbIIIaM/IBIFBIH CHITaTTaNIbI.

Kan capcybiHiarsl MOHIApABIH KO3FAJIFBIIUTHIFBIH aHBIKTAY YILIiH, ONapAblH  KO3FaJbICHIH
CUTIATTANUTHIH IIaMaJiapablH MOHJEPIH O1Ty KepekK.

KoHBIpFBIHBI TOK Ke31HE KOCKaHAa, HOHAAP «b» - YaKbIT iMIHAE KO3FaJbII, <«X»
KAIIBIKTBIKTa OPBIH ayBICTHIPAAbL. «X» KOHE «t» YaKbITTHI OJIIIey apKbUIbl, )KbUIIAMABIKTHI V= X /t
(dopMyrackl apKblIbl  aHBIKTayFa 00Jabl.

Kepuey «U» meH snexkTp epiciHiH KepHeymiri «E» apaceiHmarbl OalaHBICTBI €CKepe
oteipeill, E=U/L ¢opmynacein anyra Gonaasl. MyHnarel U- kepHey, X — HMOH BIFBICKAH apa
KambIKTHIK (1-cyper), L — kepHey TyceTiH apa KalmbIKTHIK. COHIBIKTaH HOHIAPIbIH
KO3FaJIFbIIITBIFBIH:

b=vVv/E = X.L/Ut  (M/B-c) bopmyrnacbiMen aHbIKTayFa 00Ja/Ibl.

Ocbl  (opMmynanbl malganaHbIl  3€pTENINl  OTBIPFAH AJEKTPOJIHUTTIH MOHIAPBIHBIH

KO3FaIFBILTHIFBl «b»—HbI aHbIKTayFa 001abl.
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WonmapaslH KO3FAIFBIITHIF 9p TYPJIi HOHIAP YIIiH, ©3iHAIK epeKie cunatel Oap mama
O0JIBIN TaOBLTA ], COHABIKTAH HOHIAPIBIH KO3FAIFBIIUTHIFBIHA CYHEHE OTBIPHII, OJapAbIH TYpIepiH
aHBIKTayFa, erep OHBIH KypaMblHJAa Kocma 0oJica, 3JeKTp epicinae axeiparyra Oonansl. Tek KaHa
KEHIJI MOHJAp €MEC, OJIIeM] YIKEH MOH (MBICANbI, KOJUIOUATHI) OOJIIeKTepi /e JIEeKTp opiciHae
KO3Fasa anajel. bemnmexrepin Ko3raaysl, OJapAblH Maccachl MEH 3apsi/iblHa OaijIaHbICTHI.

A

katos (-)

A

2-cypet

aHon (+)

Onektpodope3 MeAWIMHAAA KaH CapbICYBIHBIH, acKa3aH CeJiHIH aKybl3 KypaMbIHBIH
OeJiKTepiH aHBIKTAy YIIiH KojmaHbeaael. Ce6ebdi akybi3 ppakiusceiHbH (a1b0yMuH, anb(ha, Oera,
ramMma, >KoHe TiIo0ymuHAep T.0.) KO3FANFBIIITHIFBI OPTYPIi, COHIABIKTAH OJIap SJIEKTP OpPICIHIH
ocepinen Oemineni. Omap Tycci3 OONFaHIBIKTAH, aJbIHFAH JIEKTpodoperpaMMa KenTipiiin, comaH
KeHiH colikec OOsIFRIIITAp MEH O0suIabl. DIeKTpodoperpaMmMa apKbUIbl ajlbiHFaH  (hpaKIUsIIapIbIH
CaHJBIK KATBIHACHIH AHBIKTANIBI.

Onektpodope3ain Oy 9ici apKbLIbl KaH CapbICYBIHBIIAFbl aKybI3 (paKIUsChIHBIH Oec
aliMarbIH ajyra OoJlajpl, ajd KaH Ila3MachbiHga OynaH Oacka OeTa JkoHE ramMMa alMarbIHBIH
apachlHAa KOChIMINIA (pakius Ty3eTiH GUOpHHOTeH OaliKaiabl.

AnbO0yMHH — aHOIKa Kapail >KbUIJaM KO3FalaThlH €H YJKeH (pakmus. Am oz, o2, B, y-
ro0yIMHIEP] — aHOJIKa Kapail 0asio Ko3FalaThliH (ppakiusiap.

By mramamapibiH KajbIITEI MOHJAEPI HAyKACTHIH JKachblHA, TYPATHIH JKEpiHE KoHE T.0.
OaiiaHbpICTBI OOJIFAaHABIKTaH dp JabopaTopus ©31HAIK MOHIEPIH YChIHA/bI:

AnpOyMUH: 52,0— 70,0 %

I'moGynuHnep:

Annda 1 3,5— 6,0%
Anbda 2 6,9—10,5%
Bera 7,3—13,0%
l'amma 12,0—19,0 %

6. barajay amicrepi: aybi3ia cypay
7. OneduerTep:
- Heriari:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayn ¢usnka. 2- 6emiM: oKymbIk Anmarsl: 2014
3. buxirito T. Xanmel ¢puznka Kypchl: OKyJIbIK - AMaTbl: DKoHOMHKa, 2013
4. Epmekona XK.K. XKanmer ¢puszuka. Monekynansik Gu3nKa )oHe TepMoanHaMuka: OKy Kypauibl.-
Anmarter: TOO 3DBepo, 2024.-120c.
- Kockimima:
1. Amepxanosa II1.K. ®usnka-XxuMHUSIBIK aHATIU3 9JICTEP: 9IICTEMENK HycKayaap = dusuko-
XMMHUYECKHE METO/IbI aHAIM3a: MeToAruueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxaHnoBa.- Anmatsl: 9Bepo, 2016. - 196 Ger.
- DIEKTPOHIBI pecypcTap:
1. Xanmer pusuka kypesl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monekynanbik ¢pusnka. Crnadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituybekos b.K. sxone T.0. « DU3UKA (papmaiius MaMaHABIFBIHA APHAIFAH JI9PICTEP



https://aknurpress.kz/reader/web/1733
https://aknurpress.kz/reader/web/1613
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)uHarbl)»: oKy Kypaisl/ b.K. Koituybekos, A.K. bpaxanoa, C. bykeeB.— AnMaTsl: «9BEpo»
6acmoacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/

4. AtomapIk sxoHe sapoibiK ¢pusuka. Cnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacer: Oky kypaisl. / K. XKyb6anos at. AOMY. - Akrebe: K. XKybanos
at. AOMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.

5. Xamza A.K., AmankyioB T.I1. @usuka kypcel: OKy Kypaunsi (2-u1i 6acsutbiM).— Kaparanasr. 2019
https://aknurpress.kz/reader/web/1867

6. MeaunmHanbsik Onopu3nKa MEH MEITEXHUKAIAp OOUBIHIIA JTA00PATOPHUSUITBIK TPAKTUKYM. OKY
kypanbl./ Y.A.baitzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

. bakbLiay:

Non xanaii Ko3ranaasl

VoHHBIH KO3FaJIFBIIITHIFBI J€TeHIMI3 He?

WoHHBIH KO3FAIIFBIIITHIFBIH aHBIKTAUTHIH (opMya KaHaan?

Dnextpdope3 dapmanugga He YIIiH KOJJAaHbLIabI?

Hwh oo

Ne 4 Caoak.

1. Ne4 sxymbic: KOK-3 hoTomerpiHiH KoMeriMeH epiTiHAIIepAiH KOHIEHTPAIMSICHIH aHBIKTAY.
2. Makcarbl: @apManeBTiK npenapaTTapAblH KOHLEHTPALMACHIH KaTMOPOBTIK rpa)uk KeMeriMeH
AHBIKTAY TOCUIACPIH OKBITY.
3. OkpITYy MiHaeTTepi: GOTOMETPIIH KYPBUIBICHIH, OHBIMEH JKYMBIC ICTEY/Il JKETE€ MEHIepTY.
4. TakpIpbINTHIH HETi3ri CypaKTaphbl:
1. KapbIKTBIH XYTBITYHI IeTeHIMI3 HE?
2. Byrep — Jlambept — bep 3aHbI Kanai epHekTenemi?
3. KOK -3 KypbUibichl KaHaal OeJIiKTepAeH TYpaabl?
4. 3arTapIbIH ONTUKAIBIK THIFBI3IBIFBI KaJlall aHbIKTaIa1b17
5. KonrenTparusicel 6enrici3 6osirad epitTinainid (Cx) KOHICHTPAIMSCHIH Kalail aHbIKTa Ib1?
5. OKBITY K9HE OKBITY JAicTepi: >KYNTACHII JKYMBIC )Kacay

e Ouey )KyMBICTAPBIHA KAKETTI KYypaia-Ka0AbIKTap:

1. ®otoanextpiik poromerp KOK-3

2. 3epTTeNeTiH epiTiHaiiep.

3. Kansinra epiTiHi.

4. KroBetainap.
e KypaaabiH xKajnel cHIATTAaMachl
DoTOMETP KOHABIPFBICHIHBIH CHIIATTAMACHI.
doToMeTpiH CHIPTKBI KOpiHici 1- cyperTe
KOPCETUITeH.
1 — ¢poromerpain Oemnmiekrepi OEKITiIETIH
aCTHIHFBI 06T
2 — (hoTOMETPAIH CHIPTKBI KOPAOHI;
3 — KroBeTa OOIriHIH KaKIarkl;
4- kapbIK KOJIbIHA KIOBETaJIap/Ibl K€3eriMeH
ayBICTBIPYFa apHAJIFaH KO3FayIlbl TETIK;

5 — TONKBIH Y3bIH/IBIFBIH PETTEUTIH TETIK. 3 | 1-cyper
1- ®oTomeTpaiH ONTHKAJBIK ChI30aCHI. T I .
doToMeTp/iH ONTUKAJIBIK ChI30AChI 2- CypeTTe i ,
KOPCETiJITeH. / | 27 8 P 0 4

n1aMHBIH KbIJI CbIMBI; . | | / - - r/
2SN HE =34
% 2- .
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2 - KOHJICHCOD;
3- I1 — Tycy caHpLIaybl;
4 — mudpakuusIBIK TOP;
5 — oiipIc aiiHa;
6 — JI2- mbIFy caHbLIAYHI;
7-8- 00BEKTHB;
9 — xroBeTA;
10 - sKMHAFbIII JTHH3A;
11 — >xapbIKTHI KaOBLIIAFBIIII.
e JKyMBICTBIH OPBIHAAJLY peTi:
I- 6eJ1iM
I. ®oromerpai KymbICKa JalibIHAAY.
1. ®oTtomeTp KOHIBIPFBICHIH TOK KO3iHE KOCy YIIiH, «CeTh» TETIriH 0acy Kepek;
2. KOHJIBIPFBIHBIH KYMBICKA JalbIH/BbIFbI aBTOMATThI TYP/E OpbIHAAIIA b

e Mupmkarop miaMbl >kaHbI, JkpaHga “IIporpeB mnpuGopa” jgereH a3y JKoHE Kepi

CaHAaJAThIH YaKbIT KOPCETLIe I
e 10 MuUHYT ©TKCHHEH KeiliH (hOTOMETpPJIH XKYMbBICKA JalbIHIABIFBl Typajbl CUTHAI OepuIim
unaukaropaa «I'oroB k padore, BBeauTe pe:xkxum» - €reH XkKa3y HIbIFAIbI.
I1. Eprinaineri 3aTTbIH KOHIEHTPALUSACHIH AHBIKTAY:
Eprinaineri 3aTThIH KOHIEHTPALUACHIH aHBIKTAy MbIHA PETIICH XKYPri3ijei:
1. ToNKbIH Y3BIHABIFBIH TAaHIAY;
2. EpTiHAiHIH ONTHKAIBIK THIFbI3/IBIFbIH aHBIKTAY;
3. F - dakropusanms KodQPHUIHUEHTIHIH MOHIH aHBIKTaY;
1.ToJIKbIH Y3bIH/IBIFBIH TAH/AY.
1.1. TonkpIH Y3bIHABIFbIH PETTEUTIH TETIK apKbUIbl KEPEKT1 OJIILIEHETIH TOJIKbIH Y3bIH/IBIFbIH TaHIAIl
alry Kepek;
1.2. Tannan anplHFaH KIOBETaJapIblH OlpeyiHe Ta3apThbUIFAH Cy KOHE OepuIreH epTIHAUIEPIIH
1IIIHEH TYCIHIH 00sybl OpTalla epTiHAIHI KYIO KEPEK;
1.3. KroBera GeiriHiH apTKbl YSIIbIFbIHA Ta3apThUIFaH Cy KYHBbUIFaH KIOBETAHbl ajl E€pTIHJIHI
KYIBUIFaH KIOBETAHbI aJJIBIHFBI YALIBIFbIHA OPHAIACTBIPY KEPEK;
1.4. «KroBera OeiriH aybICTBIPY TETIT» apKbUIbl, *ApbIK aFbIHbI Ta3apThUIFaH Cybl Oap KioBeTa
apKbUIbI ©TEIH/IEH €Till KIOBETaHbl OPHAJIACTHIPY KEPEK;
1.5. KroBera OemniriHiH KaknarbIH )ka0y Kepek;
1.6. (“D”) — nepHeciH Ockanaa «A — OnTHuyecKas MIOTHOCThY - OJIIIEY PEXUMIH TaHJIay KEPEK;
1.7. “ #”- mepHecin OackaHaa uHIUKaTopaa “I'pagynpoBka’ )ka3ybl maiiga 00mambl;
1.8. 3-5 c keitin “Usmepenune”, A =0,000 = 0,002”) gereH xa3y MIBIFAIIBI;
1.9. «KroBera OeIiriH aybICTBIPY TETITi» apKbUIBI, JKAPBIK aFbIHBI 3EPTTENIHETIH CYHBIK Oap
KIOBETa apKbUIbl OTEdiHAEH eTil KIOBeTaHbl oOpHanacTblpy kepek.CoHIa HMHIUKATOpAA
3ePTTENIHETIH CYHBIKTHIH ONTUKAIBIK THIFBI3IBIFBIHBIH MOHI IIIBIFa/IbI,
1.10. ©nmeyai TONKbIH Y3bIHIBIFBIHBIH (A ) MOHIH ©3repTe OThIPHII, ONTUKAJIBIK ThIFBI3IBIKTHIH (A)
MOHI €H YJIKE€H MOHT€ )KETKEHIIIE KAJFACThIPY KEPEK;
1.11. AnblHFaH HOTHKEHI |- KecTere eHrizy Kepek;
1-kecre.

TONKBIH Y3BIHABIFEI A, HM

OnTHKaNbIK THIFBI3ABIK, A

1.12. KecTenen ONTHKAIBIK THIFBI3BIKTHIH €H YJIKCH MOHIHE COMKEC KEJIETIH TOJKBIH Y3bIHIBIFBIH
TaHJIaIl a1y Kepek.
2. EpeTiHAiHiH ONTHKAJBIK THIFbI3AbIFbIH AHBIKTAY.
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2.1. Tanpan anmbIHFaH TOJIKBIH Y3BIHJBIFBIHA YIIIH KOHIIEHTPAIMACHl Oenrimi OipiHII epTiHmiHI
KroBeTara Kyipln, 1.1.-1.9. myHKTTEpre colikec ONTUKAJIBIK ThIFBI3/IBIFBIH aHBIKTAy KEPEK.
2.2. Kanran epitigaiiep yiriH 2.1. MyHKTIH KalTaliay Kepek.
2.3. AnbIHFaH HOTHKEHI 2- KeCTETe €HT13y KepeK.
2- KecTe

Tanganeln albIHFAH TOJKBIH EpiTiHIiHIH =~ KOHIEHTPALUSICHI
V3BIHJIBIFBI A, HM C, %

OnTHUKAaJIBIK THIFBI3IBIK, A

2.4. KecreneH KOHLEHTpPAlLMSHBIH OpTalla MOHIHE COMKeC KeJEeTiH ONTHUKAJIBIK ThIFBI3IBIKTHI
TaHJIaIl a1y Kepek.
2.5. K¢ — pakropuzanus kod3pdUIMEeHTIH TaHan ajdblHFaH OpTalla MOHTEe COMKeC aHBIKTay Kepek:

11- 6e1im.

II1. ®akTop OolibIHIIA epPTIHAIEri 3aTThIH KOHIEHTPAIUSACHIH 6JI1IeY.
1.1. ®oromerpai [- Gemimaeri 1- 2 myHKTI OOWBIHIIA KYMBICKA JAWBIHIAY KEPEK;
1.2. “D”- pexum tanmay nepaeci apkpuibl «Cd — Konuenrtpauus mo daktopy» eiiey pexuMH
TaH/1ay Kepek;
1.3. “B” — nepuecin 6ackanna uaaukaropnaa “Beenute” Kb = 0.000” xa3ysl naiina 6onaasl. byn
ke3ne Kypcop K¢ — moniHiH OipiHIIi pa3psabliHIa TYpaIbL.
1.4. “B” (kypcopabl OHFa) *koHe “A” (Kypcoplbl COFa) MepHeNepiHiH KeMeriMeHn 1-mii Gememairi
K¢-MoHIH eHrizyre 0osazbl.

Eckepmy: Erep Ky — MoHIH TaHJay Ke3iHAe KaTelik xkibepiice, OHZa Kypcopibl KaXeTTl caH
MIEpHECIHE anapbll, KaiiTa 6acy Kepek.
1.5. Tanpan anblHFaH KIOBETaJlapblH OipeyiHe Ta3apThUIFaH Cy JKOHE 3epTTENeTIH epTiHJIHI KYIO
KEpeK.
1.6. KroBera OeiriHiH apTKbl YAIIBIFBIHA Ta3apThUIFAaH Cy KYWBUIFAaH KIOBETaHbl al €pTIHJIHI
KYHBUIFaH KIOBETAHBI AJIJIBIHFBI YAIIBIFBIHA OPHAIACTHIPY KEPEK.
1.7. «KroBera 0eiriH aybICTBIpY TETIr» apKblibl, ’KAPBIK aFbIHBI Ta3apThUIFaH Cybl 0ap KiOBeTa
apKbLIbI OTEIHIEH €TIIl KIOBETaHbl OPHAJIACTHIPY KEPEK.
1.8. KroBeta OeuliriHiH KakMarblH ka0y Kepex.
1.9. «D» — mnepHecin 6acy apkbuibl «Cy — KoHueHTpamnus no gakropy» - ejey pexuMiH TaHIay
Kepek.
1.10. “ #”- mepHecin Oackanna mHIUKaTopaa “T'pamynpoBka” jka3ybl MIBIFAIBL.
1.11. 3-5 c keiiin «M3mepenue, Cyp =0.000 = 0.002» nereH xasy IIbIFAIbI.
1.12. «KroBeta OeiriH aybICTBIPYy TETIr» apKbUIbl, >KApPBIK aFbIHBl 3€pPTTENIHETIH CYHBIK Oap
KIOBeTa apKbUIbl OTeNiHAEH eTil KIOBeTaHbl OpHajacTelpy kepek. CoHaa HMHIUKATOpIA
3epTTENIHETIH CYUBIKTHIH KOHIEHTpauusAChIHbIH (Cd) MOHI IIBIFa/IbI.
1.13. «D» — mepHecin 6acy apkbuibl «A — OnTuyeckas IIOTHOCTb» - OJIIEY PeXHUMIH TaHIAy
KEpeK.
1.14. “ #”- nepHecin Oackanga uHaUKatopaa “I'pagynpoBka’” jka3ybl MIBIFAIBL.
1.15. 3-5 ¢ xetiin “U3mepenne”, A =0,000 £ 0,002”) nereH a3y NIBIFaIbL.
1.16. «KroBera 0eJiriH aybICTBIPY TETIr1» apKblIbl, KAPBIK aFbIHBl 3€PTTENIHETIH CYHBIK Oap
KIOBETa apKbUIBl OTENIHACH eTim KIOBETaHbl OpHAajacTelpy Kepek. CoHAa WHIUKATOpIa
3epPTTENIHETIH CYHBIKTBIH ONTUKAIBIK THIFbI3/IbIFBIHBIH MOH1 IIIBIFa/IbI.
1.17. Kanran eprinainep yuns 1.5. — 1.16. myHKTiH KalTanay Kepek.
1.18. AnpIHFaH HOTHXKEHI 3- KecTere eHrizy Kepek;

3 - KecTe

| Tarnanem ansran | Epitinginin perrik No | | | | | |
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TOJIKBbIH Y3bIHJbIT'bI 7\,, HM

Epirtinginin konuentpauusicsl Coh %

OnTHKaIBIK THIFBI3ABIK, A

1.19 OnTuKaIbIK THIFBI3ILIKTHH KOHIICHTpAIHsIFa Toyemai cbiz0acein A=f(Cg) camy Kepek.
2 Kpbickama Teopusi.

JKapplk TOJNKBIHBI 0acka 3aT apKbUIbl OTKEHJAE COJl 3aTThl KYPAWTHIH aTOMAApbI,
ANEKTPOHAAPABI €piKci3 TepOemicke Tycipemi. OfaH >KapbIK TOJKBIHBIHBIH 0ipa3 JHEPIHUSCHI
KYMCcaabl J1a, COHbIH dCEPIHECH JKaPhIK TOJKBIHBIHBIH HHTCHCUBTLIITT TOMCH ICH/I.

Ocpbl yzepicrieH KaTap JKapblK TOJKBIHBIHBIH HEPTUSACHI 0acKa Typiiepre Je jKymcasalbl.
Mpicaibl, aTroMjap MEH MOJCKYyJalapAblH SKBUIYIIBIK 9cepiHe, aTOMIApIbIH KO3YbIHA, OJIAPIbI
MOHJIayFa JKapbIK TOJKBIHBIHBIH SHEPTHUSCHI JKyMcaa bl JKapblK TOJKBIHBI SHEPTUSCHIHBIH 3aTThIH
1IIKI PHEPTUSACHIHA KOHE Je¢ 0acKa TypiHe alHAIBIN KETYiH KApBIKTHIH JKYTBUIYBI JICTI aTaiibl.
Kanbiaapirst oTe a3 (0X) 3aTTaH 6TKEH )KapbIKThIH HHTEHCUBTLTITIHIH a3afobl (dj), OChI KaJTbIH/IBIKKA

’KOHE JKapbIKThIH MHTeHCUBTLIITIHE (J) Typa nponoprmonai (3-cyper) Ooonanpl, seau:  0J=-K-J-dx
(1), mynpgarsl k - )KYTBUTYIBIH HATYpaJl KOPCETKIII, OJ1 3aTThIH TAOUFATHI MEH >KapbIK TOJKBIHHBIH
Y3BbIHIBIFbIHA OaiTaHbICTHI 00Tl ANl "MHHYC” TaHOA KapbIK MHTEHCUBTUIITIHIH a3aiaThIHIBIFbIH
kepcereni, srau  dJ<0. Kanbmaeirel d-Fa TeH 3aTTaH ©TKEH JKapBIKTHIH XKYTHUTY 3aHJIBLIBIFBIH
Taby yuiin, (1)-epHeKTi HHTerpaIIacak, OH/a KeJleci pHeK mbIFamsl:  Jg =Joe™d (2)

Iy
=7/
=/ / =

I Vi !
1 H—HM |
| d .
———
By skapbIKTBIH JKYThUTybIHa apHasiraH byrep-JlamOepT 3anbl. MyHnarbl Jg - 3aTTaH ©TKEH
KAPBIKTBIH NHTEHCUBTLIIr, Jo - 3aT O€TiHE TYCKEH >KapbIKThIH MHTEHCHUBTLIIITI.
Erep d=1/k ©Gonca, onma Jg=Jo/d=Jo/2,72 OGonampl, SFHU  3aT KAJBIHIBIFBI JKYTBLTY
K03 (ULMEHTIHIH HaTypal KepCeTKillliHIH Kepl laMachlHa TeH OoJIFaH »arjaiaa, 3aT KabaTblHaH
OTKEH >KapblK WHTEHCUBTLUII 2,72 ece kemuai. Omnait Gosica *KyThlTy KO3((HUIUMEHTIHIH HaTypal
KOPCETKIIII JIETI, )KapbIK MHTCHCUBTUIITIH 2,72 €ce a3alTaThiH 3aT KaOAThIHBIH KaJbIHJBIFBIHA Kepi
[IaMaHbl alTajbl.
Op Typial epiTIHAUIEPJEH OTKEH >KapbIKThIH KYTbULYy KYOBUIBICHIH 3€pTTEY JAdpirepiep,
dapmareBTep, OHONOrTap YIIIH MaHBI3HI 30P.
Eprinninepae  KapbhIKTBIH — KYTbUTy  KYOBUIBICHI ~ €pITUIT€H 3aT  MOJIEKYJaJlapbIHbIH
koHueHtpanusiceiHa (C) Tikeneld OainmanbicTel. A. bep Typmi  epiTiHauiepaeri KapbIKTHIH

3-cyper

-~

KYTBUTYBIH 3€pPTTeil Kelin oiapisiH KyTbuty kKoddduimenti k = x-d-C TeH eKeHIIriH aHbIKTaIbI.
Ounaii Oosica epiTiHAUIEP YIIIH KAPBIKTHIH AKYThITYbl MbIHA TYP/E >Ka3blIa bl
Jg = Joe_klcd Onwvi Byzep-Jlambepm-bep 3anvl 0en amaiiobi.

JKapBIKTBIH KYTBUTYbI KYOBUTBICHIH CHUTIATTAY YIIIH OTKi3y Kod(h¢uimeHTi T=ld/lo 5koHEe onTHKaIbIK

ThIFBI3ABIK D=1g(1/T) neren mamanap KOJJAaHBUIAJBL.
OTKI3y KO23(UIIMEHT] Jen 3aTTaH HEMeCe EpITIHAIICH OTKEH J>XapbIK AaFbIHBIHBIH OCHI
3aTThIH HEMeCe epITIH/IHIH O€TiHe TYCKEH JKapblK aFbIHBIHA KATHIHACHIH aiTaIbl.

Onrukansik TeiFeBABIK aer 1=1g(1/1)=1g(lo/ld)= - d- C mamacein aiiTamasl.
6. baranay oxicrepi: aysi3iia cypay
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7. OneduerTep:

- Heriari:
1. Kpoiin K.C. 3amanyu ¢pusuka. 1-6emimM: oKynbik — Anmatsr: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6emiM: oKynbIK Anmatsl: 2014
3. buxiritoB T. Xanmsr pusuka Kypchl: OKYyJbIK - AmaTel: DkoHoMuKa, 2013
4. EpmexoBa XK.K. XKanmsr pusuka. Monexymnaislk husnka xoHe TepMoauHaMuka: OKy Kypajibl.-
Anmartsi: TOO DBepo, 2024.-120c.

- Kochimina;:
1. Amepxanona [11.K. ®u3uka-XxuMUSIIBIK aHATA3 9AICTEP: dIICTEMENK HycKayaap = ®usnko-
XMMHUYECKHE METO/Ibl aHaIM3a: MeToarueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxanoBa.- Anmatsl: 9Bepo, 2016. - 196 Ger.

- DIEKTPOHIBI pecypcTap:
1. XKanmer pusuka kypebl. Kynbekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik ¢uszuka. Crnabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. sxone T1.60. «®U3UKA (papmanius MaMaHABIFbIHA apHAIFAH JA3pIiCTEp
xuHarbl)»: oKy Kypansl/ b.K. Koituy6ekoB, A.K. bpaxkanoBa, C. bykeeB.— Anmatsl: «9Bepo»
6acnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMpIK skoHe saposbiK ¢pusuka. Crnabekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyit ¢pusukacer: Oky kypaisl. / K. Kybanos at. AOMY. - Akrebe: K. XKybanos
ar. AOBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmaakyioB T.I1. ®usuka kypceel: OKy kypausl (2-1ri 6aceisiM).— Kaparauasr. 2019
https://aknurpress.kz/reader/web/1867
6. MemumuHanbIK OMopU3NKa MEH MEITCXHUKAIAp OOUBIHIIA JJA0OPATOPHUSITBIK TTPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/
8.bakbLiay:
1. XKapbIKThIH KYTBUTYBI JET€HIMI3 He?
2. byrep—Jlambept—bep OipikkeH 3aHbl Kajail epHeKTene11?
3. OTKI3y KoHE KYTbUTY KOIPPUIMEHTI IereHiMi3 He?
4. EpTiHIiHIH ONTUKAIIBIK THIFBI3/IBIFBI 1SN HEHI aliTaMBbI3.
5. KyTbuly KepceTKillll TOJIKbIH Y3bIH/IbIFBI MEH JIeHE KYHiHe Kajlaii  OaliiaHbICThI O0nabl?

Ne 5 Cabak

1. Taxkpipbiobl: No5 sxymbic. [lonmsspumerp apKbUIbl ONTHKAIBIK ~Oe€lceHAl 3aTTapiablH
KOHIICHTPAILIUSCHIH aHBIKTAY.
2. Makcatsbl: Taburu sxoHe MoJIsipU3alUsIaHFaH KapbIKThIH KeHO1p KacueTTepiH Oiy.
3. OkpITy MiHaeTTepi: [lomspuMeTp KypBUIBICEIMEH TaHBICY KOHE OHBIH KOMETiMEH ONTHKAIBIK
OenceHli (aKTUBTI) 3aTTapAbIH KOHIIEHTPALUSCHIH aHBIKTAYIbI YHPETY.
4. TakbIpBINTHIH HETi3ri CypaKTapkl:
1. TaGuru sxoHE MONApU3ALMIIAHFAH JKAPBIKTHIH albIpMaIlbUIBIFBI HEJE?
2. Mastroc 3aHpI Kajai epHEeKTeIei?
3. IoasipumMeTpAiH ONTUKAIBIK KYPIbICH KaHAail OeiKTepieH Typab?
4. OnTuKanmbIK — OeJICeH Il 3aTTap AereHiMi3 He?
5.Ilonspumetp Qapmanusga He YIIH KOJJaHBUIAbI? D
5. OKBITY KoHe OKBITY J/licTepi: 3epTXaHabIK KYMBIC, KYIITACHII
KYMBIC icTey
e Ouiey KYMBICTAPbIHA KAXKETTI KYPaJa-Ka0AbIKTaP:
1. I1-161 nonspumerpi.
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2. XKappIk Ke3i.

3. KioBera.

4. KoHneHTpanuscel OEnriii KaHT epITIHIICI.

5. KonuenTpanusicel Oenrici3 KaHT epiTiHzici
e KoHABIPFBIHBIH KYPbLIBICHI:

1 Ananu3atop Geuriri 2 Ecenrerim nymna

3 XKasrarpin TYTIK 4 Aiina

5 llrarus 6 Krosera

7 Okymsip 8 AHanu3aTop/ibl AHAJIBIPFBIL JOHI€IEK

9 Ilonspuzarop Oemiri 10 Kepy TyTiri

1-cyper. 2-cyper.

KouaplprbiHblH aHanu3atop Oeuiri (1) skapbIKThl mosipu3asuiaymsl  OesmiriveH (9)
JKAIIFaFbIII TYTIK (3) apKbUIbl KOChUTFaH. JKanFaFpllll TYTIKKE epIiTIHAIHI KYSITHIH Y3bIHIABIFEL 0,95 1M
KioBeTa (6) opHanacThIpbLIa/bl KoHE ofaH aiiHa (4) OekitiireH. OKyIspAbIH KOMETIMEH Kepy
aliMarbIHBIH YIIKe OOJIHIeHIH, all OHbl Oypay apKblibl OHBIH KECKIHIH aHBIK Kepyre O00Jaabl
(2—cyper). Tomsipumerp KOHIBIPFBICH (3—CypeT) mojsipu3atopAaH (4), KbI3FBUIT — Capbl TYCTI
kapbIK (2) GuabTpiHeH, KBapUThI (5) MIACTUHKAIAH TYPaJIbL.

1 2 3 4 5 i 7 8 9
Sy O O
& OB II K T & OB )4

3—cyper. [lonsspumeTpiH ONTUKATBIK CHI30ACHI.

1-—xapbIK Ke3i, 2—xkapblK (GUIbTPi, 3—00BEKTUB, 4—TOJAPU3ATOP, S—KBAPITHI [IACTHHKA,
6—KkroBeTa, /—aHaJIN3aTOp, 8—00BEKTUB, 9—OKYJISP.

|. JIumOGa >koHEe HOHHYC.
OnTukanplk OeNCeH Il 3aTTapblH TMOJSPU3AUS JKa3bIKTBIFBIH Oypy OypbIIIBI ©Te a3
OonFaHIIBIKTaH, Oy Kypajja eTe Killl OYpBHINTHIK IIaMaiapibl A9 6Jlley YLIH JUMO KoHe
HOHUYC KOJIIaHBUIA B! (4-CypeT).
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0

\\‘ “.“|.' ! i/”]'l
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N

4-cyper.

Ko3ranMailThIH KOFapFhl MIKaIa JIMMO Jien aTtanbiHaabpl. OHBIH HOJBIIK OCNTiCiHIH OH KOHE
cout xkarbl Oipaeit 20 Gemikke OemiHreH. JInmOa mkanachkiHbIH op O6ITiHIH KYHBI 1%ka ten. Ochl
Ka3bIKTHIKTa JMMOA IIKaTaChIMEH IIEKTECIN, OHFa XOHE COJFa KO3FaJaThlH TOMEHI1 IIKana —
HOHMYC OpHanacKkaH. OHBIH HOJBJIK OenTiciHiH eki skarbl qa Oipaeit 10 Gemikke OeminreH. Honuyc
IIKAJIACBIHBIH P O6IT1HIH KYHBI 0,1%ka Ten.
OnmenetiH OypbIITHIH TaHOACH! HOHMYCTHIH 0" OenriciHiH opHanacy XaraailblHa Ty
erep HoHuycThiH "0” Genrici nuM0ba mkanaceiHAarsl "0” OenriHiH OH KaFbIHIA OpHAallacca, OHja
©JIILIEHT€H OYPBILI-OH, aJ COJI )KarblH/1a OpHajlacca-Tepic TaHOasbl O0JIaIbI.
e JKyMbICTBIH OpPBIHAAJY peTi:

1. Irine Ta3apThUIFAH Cy HEMECE 3EPTTENETIH CYWBIK KYWBUIFAaH KIOBETAHBI JKAJIFAFBIII TYTIKKE
OpHAaJIACTBHIP.

2. AifHaJlaH TAFbUIFaH JKapbIK aFbIHBI KIOBETA apKbUIbI OTETIH 00JChH. OHBI KOpPY TYTIT1 kKoHE
OKYJISIp apKbUIbl OaKbLIa.

3. AliHaHbl Oypail OTBIpBIN, OKYJSIp apKbUIbI Kepy aiMarblH MYMKIHJITIHILIE KapblK aHbBIK €TiIl
aJIFaH]a CypeTTeriiel KeCKiH KepiHyl THiC.

HEMECE

4. AHanu3aropibl alHaJIIBIPFBIN JOHTeNIeKTI Oypall OTBIPBIN, CypeTTeriied kepy aiiMarbIHbIH

JKapBIKTBUIBIFBI O1p/iel KECKIH all.
Bbyn TanceipmaHbl OpbplHAAy YIIIH 00C HEMece Ta3apThbUIFaH CYMEH TOJTBHIPbUIFaH KIOBETA

a) IoasipuMeTpAiH HOJIBAIK CAHAK HYKTECIH aHBIKTAY.

KongaHbutazsl. Kepy aliMarbIHBIH JKapBIKTBUIBIFBIH OipAel eTin anraH coH (6 cyper), 1uMba MeH
HOoHUYC *’0°’ OenriIepiHiH apajbIFbIHIA, )KOFAPFBl IIKajla OOMBIHINA KaHIA TOJIBIK Oenik Oap
eKEHJIIT'H aHbIKTay Kepek (1—cyper), o1 Qo eJIIeHEeTIH OYPHIIITHIH TOJIBIK OOIriH Kypaiibl.

0
: 5 5 ol &
W %‘/ 3 ) J’W,(/(
,: P /fo

a) JInmmba mEATACEIHIA TOMBIE €Ki O8Ik Dap. 0) Jlmmba mEamaceHaa TOMBIE Oip Oemk
Dap.
|l—cyper.

(o)
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Honnyc mikanackiHbIH OOMBIHAH JIMMOA IIKATACHIHBIH K€3 KEeJITeHIMEH /1971 KeJIeTIH OOJIiKTi
aHBIKTAy KEPEK, OJ1 OIIICHETIH OYPHILITHIH OHABIK O6IIriH Kypaiasl (2-Cyper).

o7 o 5 o ,? &
P 0 {’/«/ % @\y\'*}‘ 0 M,
X < )

p

a) Honmyc 1mikanachIHbIH COJI KarbIHbIH 6)HoHnuyc mkanacbIHbIH COJI JKa-
7—11i Geiri Jo Kene/i. FBIHBIH S—1111 06JIiri Ao Keesi.
2-cyper.

Erep HoHuyc mkanaceiabiy °’0°” 6enrici num0Oa mkanaceiHbH ~°0°’ GeNriciHiH COJ KaFbIHAA
OpHallacca, OHJIa HOHHYC IIKaJIaCBHIHBIH JoJ1 KeneTiH Oeuirid HoHuyc *’0°’-HiH COJ KaFblHAH 131ey
kepek (8a—cyper). Erep HonuycteiH *’0°° Genrici aumba mikanacbiHbiH ~°0°’ GeNriciHiH OH JKarbIHAA
OopHayiacca, OHJIa HOHHYC IIKaJIAChIHBIH TN KeneTiH Oenirin HoHuyc °’0°’-HiH OH XaFbIHaH 131ey
kepek (86—cyper).

O l-mbican: HoOHMYCTHIH ’0°’- Oenrici JmmMOa

% L 5 [IKAJACBIHBIH ~OH OJKarblHAArbl 2 KOHE  3-mi

\)}-f\r‘\’l]’lr J"?‘N OoJIKTepaiH  apajJblFbIHIA  OpHANacKaH. Al

N\ 0 {\‘75( \z HOHHYCTBIH 6-IIbI Oemiri Jaumba IIKaNTachIHBIH

y X (%% Oipeyimen mon kenreH. CoHAa MONAPUMETPIIH
/ X HOJIBJIK caHaK HykTeci (o =+ 2,6%-Ka TeH 60omapl.

9

O 2-mblcan: HOHMYCTHIH  0’’-6Genrici auMba
6 ) [IKAJACBIHBIH COJI JKaFbIHAArbl 1-11 JKoHE 2-Immi
OOJIKTEepIHIH  apajbIFbIHAA  OpHAJIacKaH. Al
\,0 0 f/ X, B HOHUYCTBIH 7-1m1 Oeuniri auM0a IIKadaChIHBIH
7,\ 9 O0ipeyiMen non kenreH. CoHaa MOJSIPUMETPIIIH
/ X HOJIJIIK CaHaK HYKTeCl Pg = —1,7%ka Tex Gomazsl.
0) bypy OypbIlIbIH AHBIKTAY:

1. KroBerara KOHIEHTpaulMsChl O€NTUIl epiTIHAIHI KYHBIN, OHBI JKaJIFarblll TYTIKKe
OpHanacTelp. AHaTU3aTOPAbl aWHAIIBIPYHIBI JOHIEJIeKTI Oypail OTBIPBIN, KOpy aiMarbIHBIH
KAPBIKTBUIBIFBIH Olp/el €eTiN  ajblll, MOJSpU3aIUs Ka3bIKTHIFBIHBIH OYpbUIFaH @ - OYpPBILIBIH
aHBIKTAy KEPeK.

2. AHBIKTaIFaH @ OYpBIIIBI MEH MOJSPUMETPIIH (o HOJJIK CaHAaK HYKTECiHIH albIpBIMBI
OTITHKAJIBIK OCJICEH/II 3aTThIH TOJIAPU3AIIHS Ka3bIKTHIFBIH OYpaThIH OYpHITIIBIHA TEH 00JIa b
do = ¢ — go.

3. KaHT epTiHIiCiHIH MEHIIKTI OYpYybIH: ao=—1og'ﬁ¢
MyH/1aFbl d—KOHILEHTPalUUAChl OeNritl epiTiHAIHIH NOJSpPU3alus Ka3bIKThIFBIH OYypy OYpBIIIbI,
C—epitiHaiHIH KOHIIEHTpanusichl, L-KioBeTaHbIH Y3bIHABIFHI (L=0,95 1m);

4. KroBeTara KOHIICHTpAIMACHL O€NTici3 epiTiHAl KYWBIN, MOIsIpuUMeTp apKbuibl d@x Oypy
OypbIiIbH o1ey Kepek. O d@x =@x—@o TeH.

100 - de,
a,-L

epHeTIMEH ecenTey Kepek,

5. OwnbiH KOHIEHTpauusChiH Cx= OPHETIMEH €CENTey KEepeK, MYHIarbl
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L—xkroBeTaHbIH Y3bIHABIFHI (L=0,95 1M), 0lo—KaHT epiTiHAICIHIH MEHIIIKTI OYPYHI.
6. Toxipubeni 3 per KalTaar, oeJIlIey KoHE eCenTeyaep HOTHIKEICPIH TOMEHIET1 KECTere
SHT13Y KepekK.

Ne Dypbiurap, (rparyc) aw, rpagyc-em>/mmr | C,(r/100cm®) Cx, r/em®
Po P Px
1
2
3
opT

e Kpbickama Teopus.

XKapblk gereHiMi3 3JIEKTPOMArHUTTIK TOJNKBIH. JKapbIKThIH XUMUSIIBIK JKOHE OHUOIOTHSIIBIK
ocepl HETI3IHEeH JJIEKTPOMArHUTTIK TOJKBIHHBIH 3JEKTp Opici KypaylblUlapblHa OaillaHBICTHI.
CoHBIKTaH Ja SJIEKTp epici KepHEYNK BEKTOpbIH «E» KapbIK BEKTOpHI jen ataiiapl. Taburu
KapbIK JICTEHIMI3 KapbIK KO31HEH TaparaH KONTEereH aToMAapMeH MOJICKYJajJap/IblH IIbIFapFaH
CoyJie TOJIKBIHJAPBIHBIH KUBIHBL. JKapbhlK BEKTOpHI OapiblK OarpiTTa Oipael TepOeneTiHIIKTEH,
oJapAbIH TepOeic Ka3bIKThIFBI KEHICTIKTET1 OPHBIH YHEMI ©3repTil OTHIPabl.

Erep apwlk BekTOopbl «E» Oenrisi Oip *a3bIKTBHIKTa TepOeyce, OHJal KapbIKThl TOJBIK
MOJISIPU3ALIMSUTAHFaH JKapBIK JCTl aTalIbl.

Kapsik BexTopbl «E» TepOeneTiH ka3bIKTHIK-TOISIPU3alINs KA3bIKTHIFGI JIen aTananasl. Kes
TaOWFU JKAPBIKTAH TOJSPHU3AIUUIAHFAH KAPBIKTHI aXbIpaTa alMaipl, OipaK MoJsIpU3ausIIaHFaH
KAPBIKTHI OipKaTap KyObUIBICTap apKbLIBI alyFa 00Jajbl.

TaOuru >KapbIKTaH MOJIPU3ANUSIAHFAH JKAPBIKTHI Iy YIIiH TaOWFH >KapbIK IKOJBIHA
nonsipuzatop (Hukons mpusmacsl, moasipoun T.0) Koibutaael. Onap Tek Oip (6ac) xKa3bIKTHIKKA FaHa
napajuiens TepOeicTepal OTKI3e 1, ajl MePIeHIUKYIISIp TepOeTicTep Il ©31He YCTar Kaia bl

[Tonsipu3aTopaaH ©TKEH KaPbIKTHIH TOJBIK MOJIPU3ALUSIIAHFAHABIFBIH TEKCEPY YIIIH OHBIH
KOJIbIHA EKIHII KpUCTAUT (ToJIsipu3aTop) Kosiibl. OHBI aHaIU3aTOp /€T aTaiibl.

[lonspu3anuanasFraH JKapslK HHTEHCHBTIri Mamoc 3aHbIMeH 1=IoC0S?(p aHBIKTATA/IHI,
MyHIarel lo - aHanmm3aTopra TykKeH, | - aHamM3aTop/aH OTKEH MOJSIPU3ANMSIIAHFAH JKAPBIKTHIH
WHTEHCTHUBTLIIT, ( - MOJSIPU3aTOP MEH aHAIU3ATOP KAZBIKTHIKTAPBIHBIH apaChIHIAFbl OYPHIII.

Erep ananuzarop MeH MOJSpU3aTOPABIH Ka3bIKTHIKTAPhI ©3apa Mapaiiens 0oinca, onga ¢=0
HEMece (=T MOHJIepiHe coaiikec cos @=x1 Gomanpl. byn sxarmaiina kepy aitMarbl €H YJIKEH (max)
KAPBIKTAIBIHAIBI SFHH TTOJSIPU3ANMSIIAHFAH JKaphIK aHaJIM3aTOpPAaH OTKEHJC 63 WHTCHCHUBTITIH
e3repTreiini. Mantoc 3aHbIHa colikec |=lg 6omaabr.

Erep ananmzaTtop MeH MOJSIPU3ATOPIBIH JKA3BIKTHIKTAphl €3apa MEpPHeHIUuKYIsp Oorca,
OHJIa (O=7t/2 HeMece P=37/2 MoHJIepiHe ColKkec Kenemi, ouaa cos ¢=0 Oomanel. by skarmaiina kepy
aiiMarpl KYHTYp 00Ja/1bl, SFHH KapbIK MHTEHCUBTLIIr Mamoc 3aHbIHa caiikec 1=0 6omapl.

Onrtukanelk OenceH i 3arTap Aen TOJIpU3aIis Ka3bIKTBIFBIH OypaThlH KacweTi Oap
3arTapabl aitanael. Onapra KHHOBaph, KBapll, TIIOKO3a, caxapo3a Iapan KbIIIKbUIbI, CKUIUAAp, aK
ybI3, KOMipcyTekTepl 3Gup Mainapsl T.0. OHE ONTHKAIBIK OCJICEHIII 3aTTapblH OeJCceH Il emec
CYWBIKTap/IaFbl epITIHAUIEep] (Cylarbl KaHT epITIHAICI, aiaMma KbBIIKBUIBI, KaMdopa CHUPTIHIH
epiTiHgici T.0.), >KaTajsl.

OnTHUKaIBIK OCJICCH/II 3aTTap.IbIH TMOJSIPU3AIHS Ka3bIKTBIFBIH OYpy OYphINibl () 3aTThIH
KanblHabIFbIHA (d) OaiimaHbICThl, SFHU @ =0o-d, MYHIAFbl Oo - 3aTThIH MEHIIIKTI Oypysl Jem
atanaapl. OJI KaabIHIBIFEI | MM 3aTTBHIH MOJSIPU3ANNAS KA3bIKTBIFBIH OYPYy OYPHINIBIHA TCH 0OJaIbI
(rpam./mm).

Erep ontukanbik OesiceHl 3aT epiTiHal TypiHIe Ke3zaecce, oHAa (() OYpBIMIBIHBIH HIaMachl
CyWBIKTBIH (d) KajabIHIBIFBIHA, TaOuFaThiHa KoHE OHBIH (C) KOHIIEHTpaIUsChiHA OaiJIaHBICTHI
oomansl @=a0-d-C (buo 3aHsr). MyHmarsl oo-cad MoHiI 20° C TemmepaTypagarbl €piTiHII apKbLIbI
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OTETIH TOJKBIH Y3BIHIBIFEI 589,3 HM coyieHiH Oypbuly OyphIIbIHA TEH Iama. MpIcajbl, KaHT
epiTinici yiin MeHmikTi 6ypyst 66,46 cM3/am-T TeH.
Kanmel, moyispu3anusIaHFaH JKapblK ONTHUKANBIK OCNCeHlI CYWBIKTap apKbUIbl ©TKEHIE
OHBIH JKa3bIKTHIFBIHBIH OYpPBUIYBIH OJIIIeYre apHaJFaH SIICTI MOJSIPUMETPHS, all OHbI OJIIEHTIH
KYpaJbl MOJIAPUMETP JCTl aTalIbl.
3aT MoJieKyJadapblHbIH KEHICTIKTE OpHAJIacy epeKHIeTiKTepiHe OalaaHbICThI, Oip 3aTThIH

031 MOJISIPU3AIHs J)Ka3bIKTIFbIH OHFa (d - THNTI) Hemece cosFa (L—TunTi) OypyIbl 00k OesiHe .
OcbiFan KapaMacTaH oOJIapJblH O MEHIIIKTI Oypysl  Oipaeit Oomamsl. TaOuFu ONTHKAIBIK
OeJICeHIITIKTeH 0acka, MarHUT OpICIHJIE OpHAJACKAaH 3aTTap/a ONTHKAIBIK OEJNCEHIUTIK KacHeT
naiina 60yIaThIH JKaFaiapaa Ke3aecesi.
6. baraJsay anicrepi: aysi3iia cypay
7. 9neduerrep:

- Heriari:
1. Kpoitn K.C. 3amanyu ¢uzuka. 1-6emiM: oKymnbik — Anmatsr: 2013
2. Kpoitn K.C. 3amanayu ¢usuka. 2- 6emim: okynbik Anmatei: 2014
3. buxkiritoB T. Xanmel pusznka Kypcel: OKyJIbIK - AMaTbl: DkoHOMHEKa, 2013
4. Epmexona XK.K. Xanmbl pusuka. Monekynaislk pusuka xoHe TepmoauHamuka: OKy Kypabl.-
Anmarter: TOO Dsepo, 2024.-120c.

- Kocpimmnia:
1. Amepxanosa LI1.K. ®usnka-XuMUSIIBIK aHATH3 dMIICTEP: 9ICTEMENK HYCcKaynap = Ou3uko-
XMMHYECKHE METO/Ibl aHAIN3a: MeToarnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ II.LK. AmepxanoBa.- Anmatsr: 9Bepo, 2016. - 196 Ger.

- DIIEKTPOHIBI pecypcTap:
1. XKanmer pusuka kypeel. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynansik ¢pusuka. Cadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. xxone 1.6. « DU3UKA (dapmariust MaMaHIbIFbIHA apHAIFAH JOpICTEP
xuHarbl)»: oKy Kypansl/ b.K. Koituy6ekos, A.K. bpaxanoBa, C. bBykeeB.— AnmMaTsl: «9Bepo»
6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMIpIK skoHe sapobiK ¢pusrka. Crnabexosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacsl: Oky kypansl. / K. )Kybanos at. AOMY. - Akre0e: K. XKybanos
ar. AOBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmankyioB T.I1. ®uszuka kypebr: OKy Kypaunsl (2-111 6acsuibim).— Kaparauast. 2019
https://aknurpress.kz/reader/web/1867
6. MeaummHAaNBIK OMOPU3NKa MEH MEATEXHUKAIAP OONBIHINA JTA0OPATOPHUSITBIK TTPAKTUKYM. OKY
Kypaibsl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/
8. bakbLiay
1. IMonsgpu3ausiTanFad KapbIK
2. [Monspuzarop xoHe aHATU3ATOP
3.MeHnmrikTi Oypy OYpHITITBI

Ne 6 Cabak

1. TakpIpbIObI: Ne6 KyMbIC. DIEKTPIIIK eMec aMasapabl oJIey (TaTIuKTED).

2. Makcarspl: [laTunkTepaiH TypJepiMeH KoHE OJap/bl CUMIATTAUTBIH IaMallapMEH, KYMBIC iCTey
NPUHLMITEPIMEH, KOJIAHBUIYBIMEH TaHbICy. ©Op Typil Ja0opaTopus-iblK JaTYUKTEPAiIH
cUMaTTaMaaapblH aHBIKTAY.

3. OkbITy MiHgeTTepi: OU3NOIOTHIIBIK KOHE TUATHOCTHKAJIBIK 3€PTTEYJIEp KE31HIC OJIICHETIH
mamanapsiH 0achlM KONMIIUIITiHIH TaOWFaThl MEXaHUKAJBIK, JKBUIYJIBIK HEMECE aKyCTHKAJBIK
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00 Kenel. MpIcalibl TaMbIpiapJarbl KaH KbICHIMbI, aF3aHbIH TEMIIEPAaTypachl, )KYPEK IbIOBICHI
kKoHEe T.0. KenTereH (U3NOJIOTHSUIBIK (hAaKTOPIAPIBIH (63repicTepliH) TaOUFaThl IEKTPIIK eMecC.
MyHaait  MomiMeTTepAl eJiliey YIIIH OJapAbl  alblH aja JJICKTPIiK CUTHAIIapFa (TOKKA)
altHANBIPY KaKeT. by marymkTepliH KOMETIMEH icKe achipbuiafbl. JlaTYMKTEep AHArHOCTUKAIIBIK
MEIUITMHAIIBIK KOHIBIPFBIIAPIBIH HET13T1 AJIEMEHTTEP1 00JIBIT TaObLIaIbI.
4. TakpIpBINTHIH HETi3ri CypaKTaphl:
e CryaeHrTiH OLTim Kesryre THicTi MaJiMeTTepi:
JlaTuuKTepaiH KbI3METIH.
JlaTYMKTEpAiH KYMBIC iCTey IPUHLIUIIIH.
JlaTurKTepAiH TYPIEPIH.
Omapel cUTIATTANTHIH MaMaIapabl.
CTyaeHTTiH MeHrepin Kejayre THiCTi JaFAbLIapbI:
1. JlatunkTep/i KbI3METIHE Kapail CypbINTayabl.
2. Onapapl MEIULIMHAIBIK KOHIBIPFBUIAPFA KOCY/BI.
3. JlaTuukTepMeH KabIbIKTaIFaH MEeIUINHAIBIK KOHABIPFBUIAPMEH KYMBIC 1CTEY/IL.
4. AnbIHFaH MOJIiMETTEep OOUBIHINA JATYUKTIH CUMATTAMACHIH aHBIKTAYIbI.
S. OKBITY K9HE OKBITY JIiCTEpi: JKYNTACBHII KYMBIC icTEy
Ouley JKYMBICTAPBIHA KAKeTTi KypaJ-ka0abIKTap:
1. MuaykTUBTI KaTymkanap.
2. Tok Ke3i.
3. Mukpoammnepmerp.
4. O3ekie.
5. Oniney ChI3FBIIIbL.
e JKyMbICTBIH OpBIHAAJY PeTi.

e AW

3 a) MHIyKTUBTI JaTYMKIICH KYMBIC iCTEy.
L Lz Tiz6ekreri (1 cyper) L1 kaTymikara mamacel 3-6 (B) aitHpIMas
KepHey OepreH ke3je maija 0oyiaTbiH alHBIMAJIbl MAarHUT OPICI EKiHII

KaTyIIkaaa 3.K.K. TyIsIpaabl Aa, Ti30€K apKbulbl TOK JKypemi. by
TOKTBIH IIIaMachl ©3€KIIEHIH OpbIH AaybICTHIPYbIHA IMPOMOPIIMOHAT

CHSFELII . . A
1-cyper. Oosambl. MyHIaFbl: Kipic IIaMa ©3€KIIEHIH BIFBICYBI — (I CM), IIBIFBIC
mama maiiaa 0oJFaH WHIYKIUSITBI TOK — (1 MKa)
1. 1-cypetke colikec Ti30€KT1 KYpacThIPBII, OHbI TOK KO31HE KOCY KEPEK KOCY KepeK.

2. KaTymika e3eKIIeCiH CBI3FBIII OOWBIMEH >KBUDKBITBHII, MHKPOAMIIEPMETP CTPEIKACHIHBIH €H a3
ayBITKYBbIHA COMKEC KeJeTiH OpbIH/bI aHBIKTA. CBHI3FbIII OOMBIHIAFBI OCHI OPBIH OacTamKbl CaHAK
HYKTEC1 OOJIBITT ecenTeiHe .

3. O3exmieHi ChI3FbII OOMbIMEH 1-2 cM apaliblKKa >KbUDKBITa OTBIPBII MHKPOaMIIEpMETPiH
kepcetyiH (1) )koHe COFaH COMKeC KeJIeTiH bIFBICY/IbI (T) CHI3FBIII apKbUII AHBIKTY Kepek.

4. AnbpIHFaH MOIIMETTEP/li TOMEHJIET1 KeCTere a3y Kepek.

I, CM

I, wMxA

. 1=F(r) Toyenainik rpaduria Chizy Kepek.
. Ocpl Toyenmainik rpadurines gatauktid S=di/dr ce3rimTirin ecentey Kepek.
. T130€eKTi TOK Ke31HEH aKbIpaTy Kepek.

Kpickama Teopus.

JlmarHoCTUKAJIBIK MakKcaTTapJa ajgaM aF3achbIHAarbl TYPJi (DU3UOJOTHSUIBIK IIaMaapibl
enmeyre Typa kenemi. OnapasiH KoO1HIH TaOWFATHI YJIEKTPIIK €MEC, MbICAIbl TaMBIPJIaFbl KAHHBIH
KBICBIMBI, )KYPEKTIH COFYBI, ICHEHIH TeMIlepaTypacsl, T.0. Gpru3nonorusuibik pakropuap (e3repicrep)
xarajpl. MyHIail maManapasl TipKey AaTYMK Jel aTajaTblH Kypajl apKbUIbI ICKE achIpbLIalbl.

e J O Ul
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JlaTyuk Jien 37eKTpIliK eMec amaiap/sl IPONOPLUHOHAIABI TYPAE MIEKTPIIIK CUTHAILIApFa
aifHAJIABIPAThIH KYpaJabl aTaiapl. MeTuIMHAIBIK JaTYUKTEp 3€PTTEIIHETIH ar3a MEH aJIbIHFaH
MOJIIMETTI TIPKEHUTIH, Kypas apachlH OaiJIaHBICTHIPATHIH OOJIIK KbI3METIH aTKapajibl.

JlaTyrKke CBIPTTAH ocep €TETiH, SFHU TYpJIeHAipseTiH (emeHeTiH) mamMaHsl (X) - Kipic
CUTHAJIBI JIET, aJl TYPJCHAIPUITeH (OJIICHTEeH) IaMajiapIblH dCepiHeH aTYMKTE IMaiaa OoyFaH
QNIEKTP CHUTHAJBIH, SIFHU TOK KYIUIH, KEepHEYi, KenepriHi, >kUuTikTi (Y) - HIBIFBIC CHTHAJBI Jel
araiiapl. Kipic curHaigbplHa KaH KbICBIMBIH, YJINAHBIH KaHFa TOJYBIH, XXYPEKTIH COFYbIH T.O.
[IaMasapibl XKaTKpI3yFa 00Jaabl.

HNatumkrepaid, (Y) - mmbIFbic curHaibIHBIH (X) KIpic CHUTHaJbIHA  (DYHKITMOHAIIIBI
toyenainirin Y=f(X), He OHBIH ChI30achlH NATYMKTEPIiH cunarramanapsl jgemn, an S=dY/dX
OpPHETIMEH aHBIKTAJIBIHATHIH IIIAMAHBI SIFHHU IIBIFBIC CUTHAJ ©3TEPICiHIH KIpiC CHUTHAN ©3TepiCiHe
KATBIHACBIH JIATYMKTIH CE3TiITIri Aem aTaiael. Ce3rilmTik meKapachl AeN AaTYHK CEe3€ aaThIH
KIpiC CHUTHAJBIHBIH €H a3 ©3TepiCiH aTalbl.

JlaT4uKTep TEHEpaTOpJIbl JKOHE MapaMeTpili  JereH TomnTapra Oemineni. I'eHeparopis
JaTYUKTEp JICT OILUICHETIH IaMalap/IblH 9CEPIiHEH JAATYMKTE KT KO3Faylibl Kyl (3.K.K.) maiiia
OOJIaTBIH JaTYMKTEpHl aiTanpl. MyHJail JaTYMKTEpre TOK KO3/AEpiHIH KaXeTi XKOK. JlaTumkrep
IEHEpaTopibl  JKOHE MapaMeTpii  JereH TonTapra OesiHeni. ['eHeparopisbl AaT4MKTEp A€l
OJIIIICHETIH eIl OJIIICHETIH IIaMaHBIH 9CEPIHEH JAaT4YMK MapamMeTpiepiHiH Oipi (OHBIH Keaeprici,
CUBIMJIBLIBIFBI, MHIYKTUBTUIII, OTKI3TIMTUIIN T.0.) €3repeTiH maTdyukTepAl aiTaapl. MyHnan
JaTYUKTEp CBHIPTKBI TOK KO3EPIHCI3 )KYMBIC i1CTEH aMaii/ipl, 9pi ojap Ti30eKTel jKanFaHa bl

TI'enepamopnvt 0amuuxmep.

MyHaif gaT4uKTep 3.K.K. Maiga OoiyblHa OailIaHBICTBI MBIHAJAW TypJiepre OesiHe :

1. Tepmosnexmpnix. JlaT4uKTiH Oy Typi Op- TEKTi €Ki MeTal eTKi3riml (TepMOXKyIr)
TyHicneciHiH (KOHTAKTHICHIHBIH) TEMIepaTypachl ap Typii Oosybl cebenti Ti30eKTe TepMO 3.K.K.
naiga 6omybiHa Heriznenred. Erep eTki3rimrig OipeyiHiH TemmepaTypachkl TypakTel 0Oosca, oHAA
naiiga OonmateiH Tepmo 3.K.K. E, =f(T) exinmi eTki3rimr TemmepaTypachiHa TIyesi OOJajbl.

TemmeparypaHsl €Iy YIIIH TEPMO 3.K.K. OJIMIEHTIH MIJUTHBOJIBTMETP IIKATACHIH TEMIIepaTypa
OoMbIHIIIA 0OJICE KETKITIKTI.

Tepmoxxyn apHaynbsl KocmajapiaH »acaibiHanabl. Onap MeAuIMHAga JIEHE MYIIECIHIH,
Wina iMiHiH TeMIepaTypachiH elIeyie naianaHaibl.

2. Unoyxyusanvl. JlaTdukTiH OYI TYpl OJIICHETIH M[IAMaHBIH OCEPIHEH KOHTYPIBI
(KaTyIIKaHbI) KHBI OTETIH MarHUT aFbIHBIHBIH ©3Tepy CajjiapblHaH, COJl KOHTypJa Maiijga
007aThIH UHAYKIUSIIBL 3.K.K. Maia 00IyblHA HET13/JITEH.

MyHmaii  JaTYMKTep — KOMETIMEH  OJKBUIIAMJIBIKTBI,  €rep  ajblHFaH  CHUTHAJIBI
muddepeHnmaniaca oHia yaeya, MHTerpaigaca opslH aybICTRIpYAbl — esmieyre Oomnaasl. CoHpaii-
aK OKIeHI “KeNJeTy, MIpil mapamerpiiepiH, OaUTMCTOKapIHO-rpaMMaiapibl TipKey YIIiH
KOJIIaHa]Ibl.

3. IIvezoonexmpnix. JIaTauKTIH OYJI TYpi OJIIICHETIH MaMaHBIH OCEPIHEH IMbE30KPHUCTAIIIBI
nedopmarusiiay KesiHae OHbIH OSTTEpiHIEe €Ki TYpJl AJIeKTPIiK 3apsaTapAblH Maiga OoiybiHA
HET131EeJIreH.

[Tbe30KkpuCTANT pETiHAE KBapIl, CErHEeT Ty3bl, Kepamuka T.0. KoimaHbuiangsl. MyHnai
JEPEKTeP JKbUIAM ©3TePeTiH KBICBIMHBIH MNapaMeTpiIepiH, MEXaHHKAIBIK KepHEY/l, apTepHsIIBIK
’OHE BEHAJIBIK KaH KbICBIMBIH, MTYJILCTI oieyae, (pOHOKapHOrpaMMaHbl Ka3yla MaiigaiaHajbl.

4 . Onmukanvix. Jlatauktig Oyn Typi (ororddexkt KyObuIbIChIHA HeTi3AenreH. MyHnan
JATYMKTEP PETIHIE BaKyyMJIbI HEMECe BEHTHJIbII (POTOIIEeMEHTTED KoJilaHbaael.  Onap
HETi31HeH WHTCHCUBTLIITI a3 JKapblK AaFbIHBIH, OWOIIOMUHECICHIIUSHBI, XEMITFOMIHECIICHIIUSHBI
eJIICyle COHJAlaK KECKIHHIH JKapBIKTBUIBIFBIH KYILIEHTYAE, PEHTTeH  KOHE  HH(QPaKbI3bLI
coynesepiH Kepyjae maiianaHabl.
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Hapamempnix oamuuxmep

1. Peocmammul. By NaTU4MKTIH HETI3Ti 3J€MEHTI MEHIIIKTI KeAEPTiCl YJIKeH OTKI3TilITeH
KacalFaH peocTar. ONICHETIH MIAMaHbIH OCEPIHEH PEOCTaT THET1H JKbUDKBITHII, OHBIH aKTHBTI
KeJiepricin e3reprei. MyHai JaTYMKTEPMEH OPBIH aybICTHIPY/Ibl, KbICBIM/IBI, ©JIIIEYTe 00Ia bl

2. CubimObLibikmoel.  ByJl  TaTYUKTIH HETI3r1 JJIEMEHTI - KOHJIEHCATOp. OmnreneTidn
[IIAMAHBIH OCEPIHEH KOHJIEHCATOP acTapiiapblHBIH apa KAIIbIKTBIFBI MEH AMAICKTPIIK OTIMJILIIT
e3repeli, 0J1 KOHIACHCATOPIBIH CHBIMIBUIBIFBI MCH CHUBIMIBUIBIK KEICpPTiHIH  ©3repyiHe ajblll
keseni. CUBIMIBUIBIKTEI JATYUKTEP OTE a3 OPBIH aybICTHIPY/Ibl, KaJIBIHABIKTHI, CYWBIK ACHI€iH, aya
BUTFAJIJIBIFBIH JKOHE 3aT KYPAMbIH OJIIICY/Ie KOJIAHBLIAIbL.

3. Tenzsomempni. JlatTaukTiH OYJI TYpl CHIPTKBI 9Cep HOTHXKECIHIEC OTKI3TilI KeaepriciHiH
esrepyine  Herizgenren, srHu R = f(F). OHbH Herisri 3JMeMEHTI  CaJbICTHIPMAJIbI

TEH30CE3IMTaJI/IbIFbl JKOFapbl Marepuan. MyHpaal naTdyukrep AedopMalUsHbI, MeXaHHKaJIbIK
KEepHEey/i, KYIITi, Kyl MOMEHTIH, KaH TaMbIPbl KbICHIMBIH ©JIIIey/e, ITHEeBMOTPaMMaHbl JKa3yaa
KOJIJaHbLIA/IbI.

4. Unoykmuemi. JlaTuuKTiH OWI TYpl KaTymika WHAYKTUBTUIITIHIH KaTyIIKa ©3€KIIECIHIH
OpHanacyblHa OalIaHBICTBI ©3TEpPETIHIINIHE HETi3eNreH. O3eKiere acep eTeTiH KYII KaTylika
WHIYKTUBTUIITIH, SITHU Ti30CKTIH TOJBIK KEACPriciH  e3repTedi. MyHAall  JaTYUKTEp OPBIH
aybICTBIPY/Ibl, KBICBIMIBI,  OPTONEIUS >KOHE XMPYprusijaa KOJJAAHBUIATBIH MaTepuallgapAblH
CepHIMIIK KAaCHETiH 3epTTeyne KOJIaHbLIA b

5. Tepmopesucmopnvi. JlaTuukTiH Oy Typl KapThUiall  OTKI3TINI  KeIepTiCiHiH
TeMmIreparypara OaiJIaHBICTBI ©3TepEeTIHITIHE HeTi3IenreH. TepMOope3ncTopibl IapaMmeTpiik
JATYUKTEPAIH HETI3rl 3JeMEHTI >KapTbUlaih eTKI3rim Oonbin Tabbutanel. MyHIal — maT4YUKTEp
MEIUIUHAIBIK TEPMOMETPIIEP/IE KOJIaHBIIA IbI.

6. Pomopesucmop. JlaTuukTiH Oya Typl XKapTbulaif OTKI3Till KeIEepriCiHIH  apblK
arbIHbIHA OAllNIaHBICTHI ©3repeTiHAIrHE HerizaenreH. @oTope3ncTopiasl MapaMeTpiliK JaTYUKTepIIH
HETI3T1 AJIEMEHTI JKapThllail eTKi3rim 0obin Tabbutaabl. MyHIall naT4uKTEep NEpUEepUsIIbIK KaH
TaMbIpJapJarbl OKCUTeMOTJIO0MH1 aHbIKTay1a, YJINAaHbIH KaHMEH KaMTaMmachl3 €TIIyIH TeKcepye
KOJIJaHbLIAIbI.

6. baraaay anicrepi: aybi3iia cypay
7. OneduerTep:

- Heri3ri:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: oKynbik — AnMatsl: 2013
2. Kpoiin K.C. 3amanayn ¢usuka. 2- 6emiM: oKyneIk Anmartsl: 2014
3. buxkiritoB T. Xanmel ¢pu3nka Kypcel: OKyJIbIK - AMaThl: DKoHOMHKa, 2013
4. Epmexona XK.K. XKanmel ¢puszuka. Monekynaisik Gu3nKa xoHe TepMoanHaMuka: OKy Kypaibl.-
Anmartsr: TOO 3Dsepo, 2024.-120c.

- Kocbimma:
1. Amepxanosa II1.K. ®uznka-XxuMHUSIIBIK aHATH3 9JICTEP: dIICTEMENK HycKayaap = Ousnko-
XMMHAYECKHE METO/IbI aHAIM3a: MeToAnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxaHnoBa.- Aiamatsl: 9Bepo, 2016. - 196 Ger.

- DIEKTPOHIBI pecypcTap:
1. XKanner pusuka kypesl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynaneik pusuka. Crabekosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. xone 1.6. « DU3UKA (papmarius MaMaHAbIFbIHA apHAIIFaH JopicTep
xuHarbl)»: oKy Kypaisl/ b.K. KoituyGekoB, A.K. bpaxxanona, C. bykeeB.— Anmatsl: «9Bepo»
0acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtomapIk sxoHe sapobiK ¢pusnka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusumanran kyi ¢pusukacel: Oky Kypaisl. / K. XKybanos at. AOMY. - Akrebe: K. XKybanos
ar. AOMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
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5. Xam3a A.K., AmankyiioB T.I1. ®usuka kypebr: Oky Kypainsl (2-11i 6acsuibimM).— Kaparauaasr. 2019
https://aknurpress.kz/reader/web/1867

6. MeaunuHanblK OMopu3UKa MEH MEATEXHUKAIAP OOWBIHIIA JTa00PATOPHUSIBIK TPAKTUKYM. OKY
kypanbl./ Y.A.baiizak, K.J)K.Kynabaes. — Anmatsr: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/

8. bakbLiay cypakrap:

1. JlaTuuk jen KaHjgai Kypajiiabl aTaijnl?

2. laTuukTepAid Typiepi Kanman?

3. T'eHeparopiibl JaTyuK AN KaHAal Kypajjbl aTaijbl?

4. ITapameTpii JaTyuK Aen KaHAal Kypayiabl aTaiab1?

5. laTuMKTepaiH CE3TiITIK IIeKapachl JereHimi3 He?

Ne 7 Cadak

1. Taxkpipbiobl: Ne7 skymbic. Pedhpakromerp keMmeriMeH CYHBIKTapAbIH CHIHABIPY KOPCETKIIIiH

aHbIKTAY.

2. Makcatpl: PedpakromMerpiiH KYpBUIBICBIMEH, 3€PTEY SHICTEpPIMEH TAHBICTHIPY JKOHE CYHBIK

3aTTapaAblH, JOPLIIK penapaTTap/biH (EpiTIHALICPiH) CHIHABIPY KOPCETKIIITEPIH OIIey/ Il O1Ty.

3. OkpITy MingeTTepi:ChlHY KOPCETKIIIIHIH epITIHAI KOHIEHTPAIUAChIHA TOYEIAUIIIiH rpaduKineH

KECKIH/IeY JKOHE OJIaH epiTiH/IIHIH KOHIICHTPAIIUSChIH aHBIKTAY/Ibl YHpPEHY.

4. TakbIpBINTHIH HETi3ri CypaKTaphl:

JKapbIKTBIH CHIHY ’KOHE ILIAFbLTY 3aHIApbIHBIH ailblpMalllbUIbIFb] Hesle?

TonpIK marbLTy KyObUIBICH Kail Ke3/e Oalikanaabl?

TomnbIK MAFBUTYABIH MIEKTIK OYPHIIIBI JeTeHIMI3 He?

Pedpakromerp dhapmanusiia He YIIIH KOJIJAHBIIAbI?

Op TYpJIi epITIHAIEP/iH ChIHY KOPCETKIIITEPiH Kalail aHbIKTalIaabl?

benrici3 epiTiHIIHIH KOHIICHTPAIMICH KaJlail aHBIKTaab1?

5. OKBITY K9He OKBITY dlicTepi: 3epTXaHAJIBIK KYMBIC, )KYITACHII )KYMBIC 1CTEY.

Oul1ey JKYMBICTAPBIHA KAXKeTTi KypaJI-ska0AbIKTAp:

1. UP®-454 B2M pedpakromerpi.

2. TazapTbUIFaH Cy.

3. 3epTTeneTiH epiTiHALIEp.

4. TaMbI3FHbIIIL.
e JKyMbICTBI OpBIHIAY peTi:

1. JKapwik ke3iH (HeMece KYyH CoyjieciH) pedpakTOMETpAiH >KOFapFbl MPU3MACBhIHBIH CaHJIayblHA
Typa TYCETIHEH eTill OpHAIACTBIPY KEPEK.

2. PedpakromerpaiH IKOFapFbl TMPHU3MAChIH KOTEPiNl, TOMEHTi TNpU3MachlHa IHIIETKA-MEH
Ta3apThUIFaH (IUCTUIICHIEH) CYAbIH 3-5 TaMIIBICHIH TaMBbI3bII, >KOFApFbl MPU3MAHbI JKaybII
KOIO KEpEK.

Sk~ wdE

3. Oxymsapabl  QOKycTeH OTBIPBINT, KOPYy alMarbIHIAFbI
allkacKaH CBI3BIKTBIH (KpecT) >KOHE ILIKAJaHBIH alKbIH
AHEACKAH KECKIHIH aJTy KepeK.
(5T 4. Erep ’’KapbIK-KoJeHKe’ IIeKapa ChI3bIFbI TYPIi-TYCTi
Oonca, oHma pedpakTOMETPAIH OH JKaK OyHipiHae
OpHaJlaCKaH KOMIIEHCATOpAbl Oypail OTBIPBIN, TYpPJl -
TYCT1 OJAKThl KO0 KaXKeT.
5. Pedpakromerpnin con jkak OyHipiHZe OpHalacKaH
OypaHjaHbl Oypail OTBHIPHIN, ’ >KapbIK-KOJIeHKe KEeCKIHIH

T EAPHIE-KeTeHEe . W
0edin TYpFaH WIeKapa CHI3BIFBIH aWKACKAH CBI3BIKTHIH

IIeKapa ChISBIFRL
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KMBUIBICKAH JKepiHe Jom  KenTipy kepek. Con Ke3fe mkanafarsl Busup ceisbirsl 200 C
Ta3apThUIFAaH CYJBIH CBHIHIBIPY KopceTKiminiH n=1,333 MoHiHe colikec Kenesi.

6. OpTypJl KOHLEHTpAIUAIaFsl ePTIHAUIEPIIH ~“n” CBIHIABIPY KOPCETKIIIIH OJIIIey YIIiH TOMEHTI
npu3Mara op TYpJli KOHLIEHTPAIUSAAFbl €pITIHIIHI Ke3eK-Ke3eK TaMbI3bIN, 9pOip epiTiHIi YIIiH
CBIHJIBIPY KOPCETKIMIIHIH MOHIH YIII PETTEH OJIIICY KepeK. OISy KoHe ecenTey HOTWKeIepiH 1-
KECTere eHri3y Kepek.

1-kecrte

Ne C% N1 N2 N3 n

OO WN

7.CoIHABIPY KOPCETKIIIHIH KOHIEHTpalusFa Tayenaiairinin N=Ff(C) rpadurin cary kepex.
8. KonueHTpanusicel Oenrici3 epiTiHAIHIH CHIHABIPY KOPCETKIIIIH OJIIIeN, KOFapblarbl CabIHFaH
rpadUKTCH OHBIH KOHIICHTPAIUSChIH aHBIKTAY KEPCK.

e Kpickama Teopus.

JKapbIK TONKBIHBI CHIHABIPY KOPCETKIIITEP] N1 3KOHE N2 OOJIATHIH €Ki OPTaHbI 06N TYpFaH
IIeKapagaH OTKCH]IC >KAPBIKTBIH KBbUIAM/IBIFEI MEH Tapanay OarbIThl e3repelli. bysl KyObLIBICTHI
KAPBIKTHIH ChIHYBI HeMece pedpakuuschl fem ataiiasl  (3—cyper).

JKaphIKTHIH IAFBITY KOHE ChIHY 3aHBI.

1. TyckeH, ChIHFaH, IIAFBIIFAH CIyJie JKOHE OpTaHBI OOJIETIH IIeKapaJarbl Coyle TYCKEeH
HYKTEre TYPFBI3bUIFaH MePIEeHANKYIAP Oip Ka3bIKTHIKTA jKaTaIbl.

3-cyper.

2. Tycy OypbImisl mIarpuTy OYpHIIIBIHA TEH 00JIaIbI.
3. Tycy OypbIlIbl CHHYCBIHBIH ChIHY OYpBIIIbI CHHYChIHA KaThIHACHI JKAapBIK-THIH OipiHIIi
KOHE CeKIHIII OpTajarkl Tapally KbUIIAMIBIKTAPBIHBIH KaThlHachbiHA TeH. OHBI opmarbvly
CanblCMbIPMAnsl CoIHObIPY KOpCemKiui T aTalfIbl.
sini v,
sinr v,
MYHJaFbl 1—TYCy OyYpBILIbI, I—ChIHY OYpBIIIBI, V1 OHE Vz- OIpiHIII >KOHE eKiHIII OpTajapAarbl
KAPBIKTBIH Tapaty >KbULIAMBIKTAPbI, N21 — OPTAHBIH CAJIBICTBIPMAJIbl CHIHABIPY KOPCETKILII.
JXKapbIKTBIH BakyyMmjeri Tapaiy >KbUIAAMIBIFBIHBIH OpPTAaJaFbl Tapally >KbUIIaM-IbIFbIHA
KATBIHACBI OPMAHLIY AOCOIIOMMIK CbIHObIPY KOpCemKiwi 1N ataibiHaabel N = C/V (2)
MYHJIaFbl C—KapbIKTHIH BaKyyMJIeri (3*108 M/C), all V— OHBIH OepiireH  OopTajarbl Tapary
AKbLIIAMIBIFbI.

Ny, (1)

. V. cn n
Oceutapanl eckepin (1) xome (2) epHekTepaeH: N,, =—-=-—2=-% gFHU OPTaHBIH
v, cn n
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a0COJIIOTTI CBIHY KOPCETKIMTEPIHIH KAaTHACHI, COJI OPTAHBIH CAIBICTHIPMAIIBI CBIHY KOPCETKIIIIHE
TEH.
Erep >xapbIK ONTUKAIBIK THIFBI3IBIFBI a3 OPTaIaH KOl opTara eTCe siFHU N1 < N2 Oolica, oHza
I- CbIHY OYpBILIBI I- TYCY OYpBIIIbIHAH Killli 00Jabl, SFHE T <1 IIApThl OpbIHAATAIbI (4—Cyper).
Erep coyne eki opraHblH HIeKapachlHa MEHIIIHILIE YJIKEH OYpBININCH Tycce, sFHU I=7/2
(coyine 1Iekapa ChI3bIFBI OOHBIMEH Tyceml), OHOa o I < 7/2 OYPBININCH ChIHAABL. by OyphIil
OepiareH opraiap YIIiH ChIHYABIH €H YJIKEH HEMeCe luex UIEKTIK OYpBINIBI Jen atanaabl. byHai
_sin(z/2) 1
sin(r,,,.)  sin(r,.) N

)Kaf‘[[af/'lﬂa JKApPBIKTBIH, CbIHY 3aHbl MbIHA JKasputaabl: N21

TYPAC

Hemece  SiN(Muex) = hLT :
n2

Erep »apbIK ONTUKANBIK THIFBI3IBIFRI YJIKEH OPTaJlaH Killl opTara eTCe siFHU Ny > N2 6orca,

OHJIa ChIHY OYPBIIIBI TYCY OYpBINIBIHAH apThIK OoJasl, sFHu >1 (5—cyper).

Erep coynenin Tycy Oypbimubl (2) karmaiira cofikec Kelce, OHIA COyJIe YIIH —ChIHY
OypsIlbl 7/2-re TeH Ooyaabl, COHIBIKTAH CBhIHFAH COyJie OpTajapibl Oeiin TypraH MIieKapa
GoitbiMeH Tapaiinbl (2 ). By KyObIIBICTI TOBIK MIAFBLTY, Al OFAH COMKEC KeIeTiH OYpBIIITHI TOMBIK
[IAFBUTY/IBIH [IEKTIK OYPBIMIBI mex €M aTalapl. Tycy OYphIlmIbIH ofaH apbl (3) yiIKeHTKEHMEH,

CoyJIeHiH ChIHYbI GaiiKaaMaiijibl, 011 opTanapibl 06l TypFaH IleKapaaH marbLiacaisl (3).

1
i
»
I]Q Timex o
I
n, <n, !
4-cyper
5 1
3
3I
1, /: 3
n, E .
1
S5-cyper
SIn( imek) n2
1= —— - =—
sin(z/2) n,
MYHaH
. n
sin(i,, ) =—*%
nl

ConbiMeH, OepiiareH oprajap YUIIH CHIHYIBIH MIEKTIK OYPBHINIBI MEH TOJBIK IIAFbLTYIIBIH
MIEKTIK OYPBIIIBI OJIAPABIH CHIHABIPY KOPCETKIMTEPIHE TOYEI I OOJIaIbI.

Byn xarmaii 3aTTapAbIH CHIHIBIPY KOPCETKIIITEPIH aHBIKTAUTBIH Kypall — pedpakToMeTpe
naiiganasbuianel. ON Cy[ablH, JASPUIIK 3aTTapAblH Ta3aJbIFbIH, KaH CaphiCybl MEH aK YbI3
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KOHIEHTPALUACHIH  aHBIKTAyJa JKOHE OpTYpJl  3arTaplbl STaJOHMEH  COHKeCTeHAIpyae
(nmeHTU(UKANNAIAY) KOJITAaHBLIA/IbI.
6. barajay anicrepi: aybi3iia cypay
7. 9neduerrTep:

- Heriari:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: oKynbiKk — Anmatsr: 2013
2. Kpoiin K.C. 3amanayu dusuka. 2- 6eiM: oKyinblK AsmMatel: 2014
3. buxkirito T. Xanmel ¢puznka Kypcel: OKyJIbIK - AnMaTbel: DkoHOMHKa, 2013
4. Epmexona XK.K. XKanmbl ¢puzmka. Monekynaisik GU3HKa xKoHE TepMoauHaMuKa: OKy Kypasibl.-
Anmartsr: TOO Dsepo, 2024.-120c.

- Kocpimina:
1. Amepxanona [11.K. ®usnka-xuMUsIIbIK aHAIU3 JICTEP: dICTEMENK HycKayaap = dusuko-
XMMHYECKHE METO/IbI aHAIN3a: MeToqruueckre ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ I1I.LK. AmepxanoBa.- Ainmatsr: 9Bepo, 2016. - 196 Ger.

- DIIEKTPOH/IBI pecypceTap:
1. XKanmer pusuka kypebl. Kynbekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik ¢uszuka. Crabekosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. sxone 1.0. «®PU3UKA (papmanis MaMaHAbIFbIHA apHAIFAH J3PICTEp
xwuHarbl)»: oKy Kypansl/ b.K. Koituyoexos, A.K. bpaxanosa, C. bBykeeB.— AnmMaTsl: «9Bepo»
6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtomaIpbIK koHE sapodbiK Gpusrka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacel: Oky Kypansl. / K. )Ky6anos at. AOMY. - Akrebe: K. XKybanos
ar. AOBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xam3a A K., Amankynos T.I1. ®usuka kypcesl: Oy Kypansi (2-m1i 6acsuibiM).— Kaparanast. 2019
https://aknurpress.kz/reader/web/1867
6. MenuuuHaiblk OMopHU3MKa MEH MeITeXHUKanap OOMbIHIIA JJAOOPATOPUSUIBIK MPaKTHKYM. OKy
kypaisl./ Y.A.baitzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

8. bakbLiay:

1. JKapbIKThIH CBIHY OHE IIAFbUTY 3aHJAPbIHBIH allbIpMAIIbUIBIFEI Helle?

2. TonpIK MIaFbLTY KYOBIIBICH Kall Ke3/ie OaiKaiaap?

3. TonbIK maFbUTYABIH MEKTIK OYPHIIbI IeTeHIMI3 He?

4.PedpaktomeTp papmarusga He YIIiH KOIAaHbLIIaAbI?

2. Op TYpJi epiTIHAUIEPIiH CbIHY KOPCETKIIITEPIH Kanail aHbIKTaIaabl?

3. benrici3 epiTiHIiHIH KOHIICHTPAIUSCH KaJlail aHBIKTAIa Ib1?

Ne 8 Caodaxk.

1. TaxbipbiObl: Ne8 sxymbic: CriekTpo(OoTOMETp Kypaibl apKbUIBI KYTBUIFAH KAPBIK SHEPTUSICHIH
TipKey.
2. Makcatbi: CriekTpopoTOMETP/IH KYMBIC ICTEY PUHLIUIIIMEH, KYPbUIBICHIH K€TE€ MEHIEPTY.
3. OkbITy MiHaerTepi:EpiTiHaUIepAIH ONTHKAIBIK THIFBI3BIFBIHBIH TOJKBIH Y3bIHABIFB MEH
KOHIICHTPAIIUSFa TOYCIIUIITTH 3epTTEY SJICTEPIH MEHTEPY.
4. TakpIpBINTHIH HETi3ri CypaKTaphbI:

1. XKappIK KyTbUTYBI eTeHIMi3 He?

2. byrep -Jlamb6ept —-bep GipikkeH 3aHbI Kajail @pHEKTenei?

3. OTKi3y KOdPPUIMEHTI Kallail aHBIKTaAIbI?

4. EpTiHAIHIH ONTHKAIBIK THIFBI3BIFEI KaJail aHBIKTAIA IbI?

5. XKyTtbuty KepceTKill KapbIKThIH TOJKBIH Y3bIHBIFBIHA KOHE 3aTThIH KYHiHE Kayail Toyeni
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5. OKBITY 7K9He OKBITY dlicTepi: 3epTXaHAJBIK HKYMBIC, )KYIITACHII )KYMBIC iCTEY
Ouley KYMBICTAPbIHA KAXKETTI KYPaJa-Ka0AbIKTap:

1. PD-303S cniekrpodoromerpi

2. TazapTbuiFad Cy.

3. 3epTrenyii epiTiHAIep.

4. ApHaiipl TpoOupKaap.

» CniekTpodoToMeTpaiH KYPHLIBICHI.

Cangpik  crnektpodoromerp PD-303S
CYWBIK KPHUCTAIIbI AUCILICHMEH Ka0bIKTaIFaH
KOH/JIBIPFHI. Kapbik OTKI3TIITIH,
a0COpOIMSHBIH,  KOHIICHTPALUSHBIH  KOHE
opTYpai QakTopiepIiH TiKelel oJIIey HOTHUIXKENEpl TOJNBIK TalJaHBIl SKpaHFa IIBIFAPbLIAIbL.
CoHIBIKTaH CHIHAJIIATBIH  CPITIHIIHIH KOHIEHTPAIMACHIH aHBIKTAYABIH KAKETTUII  JKOK.
CriekTpopOoTOMETPIIH PeKUMAEPIH aybICTBIPHII KOCKBIIIBI KAPbIK OTKI3TIIITIK K03()PUIHEHTIHIH,
a0CcoOpOIMSHBIH, KOHLIEHTPALUSABIH apajapblHAaFbl OaWIaHBICTBl  KOHE OpTYpii (akTtoprapra,
YaKbITKa COMKEC OJIIIey peKUMICPIH TaHIAI aTyFa MYMKIHIIK Oepei. TONKbIH Y3bIHABIFBIH OanTay
TETIr1 KQKETTI TOJIKBIH Y3bIHABIFBIH TaHAAI AJIyFa MYMKIHIIK Oeperi.

e CrnekrpodoTomMeTpaiH :KYMBIC icTey IPUHIIHIII.
Cnexkmpogomomempoir, OnmMuKAIbLE JHCyuect

CriekTpopOoTOMETPIIH 6Te KOFaphl Ce3IMTal KPEeMHUUICH kacainFraH (OTOACTEKTOPHI (9)
340 um gmen 1000 HM apaibIFbIHIA, JIETEKTOPJBI HEMECE CY3TiHI aybICTHIpMall XYMBIC ICTEyre
MYMKIiHIIK Oepeni. bepinreH TONKBIH Y3BIHABIKTaphl apachlHAA JKapbIK OTKI3y JKOJAFbl § HM
KYpaubl.

Hudpakuusnblk  TopAaslH  (4) xkoFapsl  THIFBIBABIFBL (1200 nuHUI/MM)  KOFapbl
(OTOMETPHUSITBIK OISy JJIIMH KaMTaMachl3 eTe/l.

3 5
PD-303S KOHIBIPFBICHI.
1. Kakmnarel alibUIaThliH OJ111I€y KaMEpachl. »
2. TonKbIH Y3BIHABIFBIH TAH 1AM ANATHIH TETIK. C R
3. UaauxaTtop e PD-303 nuasn
4. Cyiibik-kpuctanasl (CK) aucmneit i
5. backapy TakTachl.

1- cyper
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. JKaphbIK ke31 (JIMH3aJIbl KPUIITOH IIIaMBbl).
. KapsIk TyceTiH caniay.
. Oiiblc aliHa. S

. Audpakuusisik Top.
. ’KaspIK aliHa.
. Kecim TacraifTeia canmnay.

+
aEanom
=
BYaRn -

OO DN KW

. JIunza.
. KroBera. e gg:,ggig

9. KpeMHueH xacanraH 5 4 :

boToneTeKTOp CK nmuctneit Backapy neprenepi

backapy nepnenepi:

1.ITEM - peri - OJIIeHeTIH maMatapAblH TapaMeTpiepid TaHaam amy;

2. MODE - peximi - l-aTel, 2-KaJBINTHI MIAMAaHAH MOHIH OpPHATY, 3-KOHIEHTPAIUSHBIH
enmieM Oipairi,4-enmieyaid pexiMiH TaHAay,S-aBrodacmna peximi, 6-
dbopMaTThl TaHJAy, 7-KO3FAJBIC JKbUIIAMABIFBI, 8-KOCYABIH PEXIMiH
TaH/AY;

3.ZERO - wHen - T=0% - abl opHary

4. BLANK/T100% - brank/T100% - T=100% »xxone ABS=0.000 opHary;

5. STD - crampapr — CTaHJIapPTThIH KOHIIEHTPALHICHIH OPHATY;

6. T% -T% - apBIK OTKI3TIIITIKTI OJIIeY;

7. ABS - abcopOums

8.CONC- xoHIeHTpaIus

9. START — crapr

10. A-Z - ajaBuUTI/cCaHAAPIb! AyBICTHIPATHIH IIEPHE;

11.0-9 - CaHJIbIK MIEpHEIep;

e JKyMBICTBIH OPBIHAAIY peTi:
JKanmel >KyMBICTBI OpbIH/IQy MBIHAZa PETHEH XKYpriziieai:

1)KoHIBIpFBIHBI KYMBICKA JIalbIH/IAY.

2)KypannbeiH xapblk oTki3y K03 duuenti T=0%; T=100% enmeyai MeHrepy.

3) DkcniepuMeHTKE (KYMBICKA) KaXETT1 TOJIKbIH Y3bIH/IBIFbIH TaHAY.

4) Tanjan ajbIHFAH TOJIKBIH Y3bIHJIBIFbIHA COMKEC OpTYPIIL
epiTiHaiepaiH a0CcopOUMSACHIH KOHE KOHIICHTPALUSCHIH OJIIIIEY.

5) DkcnepumenT HoTHEkeci OoibiHIIa T=f(C) Toyenainik cp30achlH TYPFBI3Y.

1) KoHABIPFBIHBI :KYMBICKA AalbIHAAY:

1. KOHIBIpFBIHBI OTIPITT KOCKBIII apKbUIBI TOK Ko31He Koc. CoJl Ke3/1e MHANKATOP KaHBII, YKpaHaa
NVarning Up 900\ - JICTEH >Ka3y Maiaa 0oa bl

2. 900 cexymaTan Keifin sxpanga |Iltem-0 [Ready] / [WL xxx] | (ITyskr-O [ToToB]/[anuna BOTHBI
XXXX]) - A€TeH a3y maia 00Iapl.

3. BLANK/T100% TarncelpacbiH OpblHay YIIIH Ta3a AMCTHIUIMSIMAIAHFAH Cy HEMECe Ta3a epiTKIlI
(peareHT) malbIHIAY KEPEK.

4. [MODE] [4] (1:Normal/2:Timer) [SET] eniiey pexuMiH OpHaTy:

4.1. [IMODE] nepnecin 6acy kepek;

4.2. [4] nepHeciH Oacy Kepek;

4.3. «Normaly» pexumin Tagman any yurs, | tagman anemn [SET] — 1 6acy kepek;

4.4. «Timer» pexXuMiH TaHjaam any yuiH, 2 tagaan ansin [SET] — 1 Oacy kepek;

4.5. ©nmiey Kypri3y YIIiH Kalabl yakbIT apansirbid eHrisimn, [SET] (1-60 c¢) — 1 6acy kepek;

4.6. ©muiey Kyprizy YIIiH xanmsl yakeITThl eHrisin, [SET] (1-5940 c) — i 6acy kepek;

4.7. Oneyni asKTaraHHaH KeHiH - IEpHECiH 0acy Kepek;

— abcopOLUsHBI eJI1LIeY;
- KOHIICHTPALUSHBI OJIIIICY;
- eJiey i 6acray;
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2) KypauaabiH :kapbIK oTKi3rimTikTik (T%) ko3 duueHTiH oamey:
. [ITEM] - nmepnecin 6acy Kepek;
. Item No. ¢ 0 mo 5.- KaKeTiCiH TaHJan ally KePeK;
. [SET] - nepunecin 0acy kepek;
. WAVELENGTH Teririn Oypai oThIpBIN KQXKETT1 TOJIKBIH Y3bIH/IBIFBIHA KOO KEPEK.
Transmittance (T=0%) apKpLIbI )KapbIK OTKI3TILITITIH HOJITE KEATIPY:
. Oniey kamepachIH/ia KIOBETTIH JKOK €KCH/IITIHE KO3 XKETKi3y Kepek.
. KamepanpiH kaknarbiH xkaysill, [ZERO] - nepHecin 6acy kepek;
. Henre kenripy OipHele ceKyHITaH KEiH asKTaIabl.
Eeep skpanoa “[ZERO] Error higt” ([HOJIB]- 0ecen xabapnama wwikca, oHOa Kame eme Kon saeHu
KaMepauvly KaKnazblHbly JHcAOblK, o1uley KamMepacblHoa KIo8emmil HcokK eKeHOI2iH meKcepy Kepek.
e Transmittance (T=100%) >kapbIK OTKI3TILITITiH OpPHATY:
1. Tangan anpiHFaH KioBeTara 1 MJj-JIeH KeM eMmec Ta3a JUCTWUIMSIMAIaHFaH Cy HeMmece Tasza
epITKII KYHBIII, OHBI 6JIIIey KaMepachlHa OPHATIACTHIPY KEPEK;
2. Kamepanbiq KaknarsH xaysin, [BLANK] - neprecin 6acy kepek;
3. T=100% - xentipy OipHenIe CeKyHATaH KeHiH asKTaaa/bl.
Eeep sxpanoa “[BLANK] Error low” ([BJIAHK] |- Oecen xabaprama wiwikca, onoa kame eme a3
AHU OIAHK pemiHOe OYpbiC epimiHii KOTOAHEAHBIH HCIHE UIAMHBIY JHCAHYIH MeKcep)y Kepek.
3) IKcnepumenmike Kaxcemmi MoOJIKbIH Y3bIHObIZbIH MAHOAY .
1. [T%] - mepHecin 6acy Kepek.
2. bepinren epiTiHIIIEPAIH IOIIHEH KIOBETara KOWJIBIFBI OpTamia, Keyjemi 1 MII-IeH KeM eMec
epITIH/IIHI KYIBIII, OHBI Oy KaMepaChlHA OPHATIACTHIPY KEPEK.
3. Kamepansiy kaknarbH xaysll, [START] - nepHecin 6acy kepek.
4. Onuieymi asKTaraHHaH KeHiH SKpaHHBIH OH karblHTa «T%- @ 82.5% 1-3 Nel WL 860» xazy
IIBIFA/IBL.
5. TonkeiH y3eiHAbIFRIH 340 HM MeH 1000 HM apanbikTa O6emiri Oip mamara (1awM, ..., 10 HM) e3repte
OTBIPHIN KapblK OTKI3TIMTIKTIH (T%) eH yiKkeH MoHIH aHBIKTay KepeK.
6. Ocel MOHTE ColfKec KeJICTiH TOJIKBIH Y3bIH/IBIFBIH TaHIAM ATy KepeK.
7. ©nuey askranran ke3ne [SET] nemece [ITEM] - mephecin 6acy kepek.
4) Tanoan anvinzan mMOJKbIH Y3bIHOBIZGIHA CIUKeC IPMYpai epimiHiinepoi adcopoOuuAChHIH
JHCIHE KOHYECHMPAUUACHIH OUleY.
1. KioBerara 1 mi-meH kem emec OIipiHII €pITIHIAIHI KYMHBIN, OHBI eJIIey KamepachblHa
OpHAJIACTBIPY KEepeK.

W~ 0 K~ Wi~

2. [ABS] - meprecin 0acy kepek. Onmiey asKraFaHHaH KeifiH 9KpaHHBIH OH | ABS : 1.024 mg/dl
YKaFbIH/IA )KAa3bUIFAH [IIAMAHBI )Ka3bIIl ATy KEPEK. 1-3 No. 1 WL 860

3. [CONS] - neprecin Oacy kepek. Oniney askraraHHaH KeiiH 3KpaHHBIH | CONC: 1.024 mg/dl
OH KaFbIH/Ia ’Ka3bUTFaH IIAMaHbI XKa3bIll ally KEPEK. 1-3 No. 1 WL 860

4. [T%] - nepHeciH Oacy kepek. Oniiey asKTaraHHaH KEHIH SKPaHHBIH OH  [To4-: 82505
JKarbIHJa JKa3blUIFaH IIaMaHBbI )Ka3bIIl a1y KEepPeK. 1-3 No. 1 WL 860

5. Kanran epitinainep yuiH 1, 2, 3, 4 myHKTIH KaliTanay Kepek.

6. Oniey askranran ke3zae [SET] nemece
[ITEM] - nepnecin 6acy Kepek. ABC(D)4
5) 3epTTey HoTHXKEINEpiHe Calikec abcopOIHsi- i
HbIH KoHIeHTpauusira ABS= f(CONC), arau
D=f(C) Toyenninik cpi30achIH caly Kepek.
e Keickama Teopus.

XKapbIKThIH JKYTBLTYBI. Byrep— * CONC (C%)

-

JlamGepT—bep 3anbl. JKapbIK TOJKBIHBI OacKa
3aT apKbUIBI OTKEHJE COJI 3aTThl KYPAaWTBIH aTOMIAPIbI, SJIEKTPOHAAPILI €pikci3 TepOericke
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Tycipeni. OFaH >XKapblK TOJKBIHBIHBIH Oipa3 dHEPTHUSACHI KYMCaIalbl /1a, COHBIH OCEPIHEH JKaphIK
TOJIKBIHBIHBIH MHTEHCHUBTLIITT TOMEHIEM/II.

Ochl yaepiclieH KaTap apblK TOJKBIHBIHBIH dHEPIHSACHI 0acka TypJiepre Ae KyMcallasbl.
Mpicanbl, aTromMaap MEH MOJEKyJIanapAblH >KbUIYIBIK 9cepiHe, aTOMIApIbIH KO3YbIHA, OJIapbl
HMOHIayFa >KapbIK TOJKBIHBIHBIH YHEPTUSACHI )KYMCaJIa Ibl.

JXapblK TOJKBIHBI YHEPTUSACHIHBIH 3aTThIH IIIKI JHEPrUsCHIHA KOHE Je 0acka TypiHe
alHaJIBIN KETYIH KapbIKTBIH KYTBUTYHI JIeT aTaiabl. bipTekTi opTara coylenepi mapauieib TYCKEeH
MOHOXPOMAT >KapbIKTHIH KyTbuTybIH [1.Byrep men W.Jlambept ansikran 6epeni. KanbiHabirs: eTe a3
(dx) 3aTTaH OTKCH >KApBHIKTHIH WHTEHCUBTLUIIrIHIH a3afobl (dj), OChI KaJbIHABIKKA JKOHE JKAPBIKTHIH

unTeHcuBTLIIriHE (J) Typa mpomnoprmonan (3-cyper) 6omansl, srau: dJ=-K-J-dx (1), mynzaarsl k -
KYTBUTY/IBIH HATypand KOPCETKIilI, OJI 3aTThIH TaOWUFAThl MEH >KAPBIK TOJIKBIHHBIH Y3bIH]IBIFbIHA
OailytaHbICTEI OO,

An “muHYyC” TaHOa JKapblK MHTEHCHUBTLIITIHIH a3asTBIHABIFBIH Kepcereni, sfau  dJ<0.
KaneiHapirel d-Fa TeH 3aTTaH ©TKEH KapbIKTHIH KYTHUTY 3aHAbUIBIFBIH Ta0y yIiiH, (1)-epHeKTi
unTerpanty kepek. Conna Jg =Joe™4(2) xapeIKTBIH KyTHUTybIHA apHanFaH Byrep-JlamOepT 3aHbI
mibiFaabl. MyHaarsl Jq - 3aTTaH ©TKEH KapbIKThIH HHTEHCUBTLIIr, Jo- 3aT OETiHE TYCKEH JKapbIKThIH
MHTEHCUBTLIITI.

Erep d=1/k ©Gonca, onma Ja=Jo/d=Jo/2,72 Gonampl, sFHU  3aT KAJIBIHJABIFBl KYTHUTY
K03 (UIIMEHTIHIH HAaTypal KOpCeTKIlliHIH Kepi MaMacklHa TeH OOJIFaH Karaaiaa, 3aT KabaThbiHAH
OTKEeH J>KapblK HMHTEHCHUBTLIIr 2,72 ece kemumi. Omaii Gosica »KyTbuly KO3()PHUIMEHTIHIH HATypal
KOPCETKIII JIeT, JXKapblK WHTCHCUBTUIITIH 2,72 HEMece «e» ece a3aWTaThlH 3aT Ka0aThIHBIH
KaJIBIH/IBIFBIHA Kepi IIaMaHbl anTaJIbl.

In

Ay a(\Y

3-cyper.

Op Typil epiTIHAUIEPJIEH OTKEH >XKapbIKThIH >KYThUIYy KYOBUIBICBIH 3€pTTEy Jopirepiiep,
¢dapmareBTep, OHosOrTap YIIiH MaHBI3HI 30P.

Eprinainepae o KapbhIKTBIH KYThUIY KYOBUIBICHI ~€pITUITEH 3aT  MOJEKYJalapbIHbIH
koHueHTpanusiceiHa (C) Tikenelt 0ainanbICcThl. A.bep Typ:i epiTiHALIepAeri )KapbIKThIH KYTHUTYBIH

3epTTeil Keminm onapbliH KyTy koddduimenti k = y-d-C ten exenairin anbikragpl. Omait Gosca
epiTiHiNep VIIIH KApBIKTBIH KYThUIybl MBIHA TYPAE >Ka3pulafbl: J = Joe_XdC. Onsr byrep-

JlamGepr-bep 3aHp! en ataiiabl.
JKaphIKTBIH JKYTHITYbl KYOBUIBICHIH CHIIATTAY YIIiH 6TKi3y KodpduimeHti T=Ig/lg :xoHe ONTHKAIBIK
TeIFbI3ABIK D =lg(1/T) neren mamanap na KOJAaHBLIAIbL.

OTKI3y KO3 (UIIMEHTI JIeT 3aTTaH HEMECE ePITIH/IIIEH OTKEH KaphIK aFbIHBIHBIH OCHI 3aTTHIH
HeMece epITIH/IIHIH OeTiHe TYCKEH KapbIK aFbIHIHA KATHIHACHIH alTaIbl.

Ontukansik TeiFbIbIK Aetn J=1g(1/T)=1g(lo/lg)= y- d- C mamacein aiiTasl.
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CnektpodoToMeTpAiH KOMETiIMEH aJIbIHFaH JKYTBUTY CIIEKTpi OOWBIHIIA KOCIaJapablH
KYpaMbIHAAFbl 3aTTapAblH KOHIEHTPALMSACHIH aHBIKTayFa Oomanbl. Erep ne KocmaHblH Kypambl
@3apa ocepliecriece, OHJA OHBIH ONTHKAIBIK
ot TeIFI3bIFBL (D)  KypamanapiblH — ONTHKAJIBIK
TBHIFBI3IBIKTAPBIHBIH KOCBIHJBICBIHA TEH 0O0JaJIbl,
oJyaii ©6oJsica exi KypamJbl KOCIa YIIiH ONTUKAIIBIK
TBIFBI3]IBIFBI:
D=D1 +D2=y% Cid + y2 Cz2d Typinze
Ka3bUIAIbI.

Kocmanbin D=f(A) Toyenminik cer3dacse (4-
CypeTTe) TyTac ChI3BIKIICH, al KOCIHaHBIH
KypaMIapbIHbIH Di=f(A) JKOHE Do=f()
TOYEJAUTIKTEP1 Y31K ChI3BIKTap-MEH KOPCETLITeH.

4 cypet

6. barasay anicrepi: aysi3iia cypay
7. OneduerrTep:

- Heriari:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: okymnbik — Anmatsr: 2013
2. Kpoitn K.C. 3amanayu ¢usuka. 2- 6emim: okynblk Anmatel: 2014
3. buxkiritoB T. Xanmsl ¢pu3nka Kypcel: OKYyJIbIK - AMaThel: DkoHOMHEKa, 2013
4. EpmexoBa XX.K. Xanmnel pusuka. Monekynanblk ¢pusnka xoHe TepMoguHaMuka: OKy Kypaibl.-
Anmarter: TOO 3DBepo, 2024.-120c.

- Kochbimina:
1. Amepxanona [11.K. ®usnka-xuMUsIBIK aHAIU3 9ICTEP: dICTEeMENK HycKayap = dusuko-
XMMHYECKHE METO/IbI aHAIM3a: MeToqrnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.K. AmepxanoBa.- Anmarsl: OBepo, 2016. - 196 Oer.

- DIEKTPOH/IBI pecypcTap:
1. XKanmsr pusuka kypebl. Kynoekyer M., 2014 https://aknurpress.kz/reader/web/1733
2. Monekynansik ¢pusuka. Criadexoa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. xxone 1.6. « DU3UKA (dapmarus MaMaHIbIFEIHA apHAIFAH JOpiCTEp
xuHarbl)»: oKy Kypansl/ b.K. Koituy6ekos, A.K. bpaxanosa, C. bykeeB.— AnMaTsl: «9Bepo»
6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtomapIK sxoHe sapoibiK ¢usrka. Crnabekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacsl: Oky kypansl. / K. )Ky6anos at. AOMY. - Akre0e: K. XKybanos
at. AOBMY B0, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmankyioB T.I1. ®uszuka kypebr: OKy Kypassl (2-m1 6acsuisim).— Kaparauaasr. 2019
https://aknurpress.kz/reader/web/1867
6. MeumuHaIBIK OMOpU3NKa MEH MEITEXHUKAIAp OOHBIHIIA JTA00PATOPHUSITBIK TPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/
7. bakbuiay:
Kapblk KyTbUTybI AeTeHIMI3 He?
Bbyrep —Jlambept —bep OipikkeH 3aHbI Kallail epHeKTenei?
OTKI3y KO3(PGUIMEHT] Kanail aHbIKTaJIa IbI?
EpTiHAiHIH ONTHKAIBIK THIFBI3/IBIFEI Kajlail aHbIKTaIaIb1?
KyTbUTy KepceTKINIl *KapbIKThIH TOJKbIH Y3BIHIBIFbIHA JKOHE 3aTThIH KYHiHE Kaslall Toyel
Oomaapr?

g PE
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1. TakbIpbIObI: Jlazep coyJieCiHiH TOJKBIH Y3bIHIABIFbIH OJILIEY.
2. MakcaThbl: Tu(paKIUsIBIK TOPABIH KOMETIMEH Jla3ep COYJIECiHIH TOJKBIH Y3bIH/IBIFbIH aHBIKTAY.
3. OkbITy MiHAeTTepi: nudpaksUIBIK KYObUIbICTap/Abl Nalila’aHa OTBIPHII, JIA3EPIIiK COyNIeIeHy
TOJIKBIHBIHBIH Y3bIH/IBIFBIH aHBIKTAH Olly.
4. TakpIpbINTHIH HETI3ri CYypaKTapbl:
1. T'a3 na3epi >KyMBICBIHBIH YKaJIIIbl PUHIUATITEPI.
2. 3epTXaHalIbIK KOHABIPFbIHBI OamTay.
3. ludpakuusuibiK CypeT amy.
4. JIazepitik coyselleHy TOJIKbIHBIHBIH Y3bIH/IbIFbIH AHBIKTAY.
5. OKbITY K9He OKBITY d1icTepi: 3epTXaHAIBIK KYMBIC, )KYIITACHII JKYMBIC iCTEY.
e  Ouey KyMbICTAPBIHA KAXKETTI KypaJs-Ka0abIKTap:
1. Jlazep.
2. Jlubpakuusibik TOp.
3. OnTuKaabIK KOHABIPFHI.
4. DkpaH.
e KoHABIPFbIFa KbICKALIA CHIIaTaMAa

Jlazep coyneciHiH TOJNKBIH Y3bIHJBIFBIH aHBIKTAayFa apHaJfaH KOHJBIPFBIHBIH CXemachl |
cyperte kepcerinreH. KoHIbIpFBIHbIH Oapiblk OerikTepi 1 ONTHKANBIK KOHIBIPFBIIA OPHATHUIFAH.
Jlazep coyseciHiH HIBIFY TE€pE3eCiHEe KAKBIH JKepre 2, KO3raaMalThIHIal eTin Au(paKusUIIbIK TOp
OpHATbUTFaH 3, OHBI BEPTHUKaIb OCh aWHanaceiHAa Oypayra Ooinawl. dudpaknusnsik cyper 4
9KpaHfa KepiHedl. ONTHKaJIbIK KOHIBIPFbI OOWBIHA TOP MEH 3KpaH apachIHJAFbl KalllbIKTHIKTHI
eJIIIIeY YIIiH IIKata 5 OpHATHUIFaH.

;2 3 4

1
<5 / < <
RN

1 cyper

Jlazep coyseciHIH TOJIKbIH Y3BIHABIFBIH aHBIKTAUTBHIH (opMmyia (2) yuIiH, TOp MEpUOJbI C,
MaKCUMYM peTi K >koHe Oypwill o kepek. KoHIBIPFRIHBIH OapiiblK OOJiKTepi Aypbhic OpHATHUIFaH
KaFJaiaa, SKpaHHAH HOJIIHIN, OIpiHII, eKiHIII KoHe T.0. peTTi MakCUMyMJap/bl ajmyFa Ooiajbl.

X . \,
byppir o tga :Z OpPHETIHEH aHBIKTalMBbI3, MyHJarbl L — 3KpaH MEH TOp apachIHAAFbI apa

KaIIbIKTBIK, X — OPT&IbIK MAaKCHMyMMEH CaJIBICTBIPFaHIa CHMMETPHSIIBIK OpHATBUIFaH OipiHII
peTTi MAaKCUMYM apacCbIHAArbl apa KalllbIKThIK. An }II/I(bpaKHI/ISIHLIK TOPABIH TYPAKTBICEI C aJlJblH
asa Oepineni.

OPUTPOLMTTIH OJIIIEMIH aHBIKTAy YIIiH, THCTOJOTUSJIBIK IMpernapaT KOSHHBIH KaHBIHBIH

: \L D >~
SPUTPOLUTIH NanAaJIaHAMBI3. B¥pLIH_I a th( = Z , OPHCT1 OoMbIHIIIA AHBIKTAJIBIHA/IbI, MYH/JIaT'bI D

— mudpakmysulbIK meHOepaiH — auametpi. Judpakmus kesiHae — dKpaHAbl mNaiga OolaThiH
T pakIsUTBIK IEHOepIep KeH XKoHE IIETTepl aHbIK OOJIMaraHbIKTaH OJapJbIH AUAMETPIH I
anpikray yuriH D = (D, +D,)/2, epHerin maiinananran nypeic, myHgarsl D1 u D2 — meHOepaig
CBHIPTKBI KOHE IMIKI AMaMeTpriepi, n — Kod(puIMEeHTIHIH MoHI IIeHOepiep HeOMIpiHe colikec
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anbiHael. [lenOepnep opTanbIK MOHTENEKTI KOpIuan TypFaH OipiHINI KYHTIPT CaKMHaJaH Oacrar

HOMIpJICHE 1.
e JKymbICTBIH OpPBIHAAJY PeTi
Jlazep coyJieciHiH TOJKBIH Y3bIHABIFbIH AHBIKTAY:

® ONTUKAIBIK KOHJBIPFBIHBI, TUGPAKIUSUIBIK TOPABI, dKPAHIBI XKOHE OFaH MEPIICHIUKYIISP

eTill Ja3epi OpHAIACTBIPY KAXKET;
e Jasepii Koc;

® ONTHKAIBIK KOHABIPFBI OOWBIMEH IKPaHIbl KBUDKBITA OTBHIPHIN, TUPPAKIUSIBIK CYPETTiH
alKbIH KECKIHIH aIy KaXeT, SKpaH/ia KopiHy MaKCUMyMbI 3 pETTEH KeM 0oJMaybl KaxeT (2

Cyper);

e ONTHKAIBIK KOHIBIPFBI OCKITINMreH AU(PaKIUSIIBIK TOP MEH 3KpaH apa KaMIIBIKTHIK L-i

oJIIIIC;

\ V. . . . X
Olpinmi peti MakcumyMm yuiiH tgoa = 73 AHBIKTA,

tg oy —ai TankaH coH, KecTe OoMbIHIIA SiN o1 —Ii TaIl;

OlpiHII peTTI MAKCUMYMFa CIMKeC KeJETIH apa KaIIbIKTHIKTBI X1 OJIIIC;

. . C . ),
® Ta3 J1a3€p COYJECCIHIH TOJKBIH Y3bIHIBIFbIH A= ESIn o (bOpMynaCLI OoIBIHIIIA CCCIITEC,

® OCBUIAM eKiHIII, YIIIHIII PeTTi )KoHe T.0. MaKCHMyM/Iap YIIiH ecenTey MEH OJIIey Il )KYpri3;

Ja3ep COYJIECIHIH TOJKBIH Y3BIHABIFBIHBIH <A> OpTa MOHIH €CEIITe;

Drpan
Ago. 0id _Tl A
) st e Omax
Bacad fi 64di 5
1 max
\ | |
2 cyper
® oIuIey HOTHXKEJepiH 1-1111 KecTere eHris;
e A/ TOJKBIH Y3bIH/IBIFBIHBIH OJIIICY KaTETIKTEpiH ecenTe.
1 kecre.
No K L, mm X, MM tg a sin o A, MM | <A>, MM
1
2
3
4

e Kebickama Teopus.

Jlazep coaynenepi — TOJIKBIH Y3BIHIBIFBI ©T€ a3 JJICKTPOMArHUTTIK TOJNKBIH. OHBI aly
aTOMIApAbIH  (MOJIEKYJTaNapAblH) CBIPTKBI 9Cep BIKMAJIbIHAH KO3FaH KYWre oTy KacueTiHe
Herizneneni. byn kyiime atom 108 ¢ yakpIT ImIiHAe FaHa Ooja amaapl, OHAH COH CBIPTKBI
ANEKTPOMArHUTTIK TOJKBIHHBIH OCEPIHEH O3/iriHeH (CIIOHTaHIbI) HEMece epiKCi3 TOMEHTI

SHEPreTHKAIBIK KYHTe 6Tyl CoyJie MIbIFapyMeH Katap >Kypei.

OUHIITEHHHIH TYKBIPbIM/IaFaH MPUHLUII OOMBIHINA: KO3FaH aTOMHBIH (MOJIEKYJIaHbIH) IIbIFApFaH
KapBIK TOJKBIHBIHBIH JKHUTIT, (a3ackl, TMOJAPU3ANMICHI aTOMFa HEMeCce MOJeKyjaFa TYCETiH
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TOJNKBIHABIKIMEH colikec Kenemi. benrini skarmaiiapaa (TYCKEH KBaHTTap/AbIH JKOHE KO3FaH
aTOMJIapJIbIH CaHbI KOFapbl OOJFaH Ke3/1e) epikci3 oTyep ece0iHeH KBAHT CaHIAapbIHBIH KOIIKIHI1
Typae apTy yzaepici xypeai. Kpicka yakpIT immiHae aToMIapAblH KO3FaH KYWIEH KOIIKIHII TYpIe
eTyl Jazep coyleciH Tynmelpansl. Jlazep coymeci 0acka KaphIK  COyJeNepiHeH —aca
MOHOXPOMATTBUILIFBIMEH (SFHU OCJT1i TOJIKBIH Y3BIHJIBIFBIMEH), KOTE€PEHTTUIINIMEH (SFHU Olpaei
dazachIMeH), TONSPHU3AMUIIBIFBIMEH JKOHE HW30TPONThIFbIMEH (Oipaeil  OarbITTHUIBIFBIMEH
EpEeKIIICIICHE]I].

Kazipri Tagaa ¢usuorepanusia KOIIAaHBUIATHIH JIa3epJiep )KYMBICTHIK 3aT OOUbIHIIA (KATTHI,
ra3, CYHMbIK, >KapThUIal OTKI3TiIITi), TOJKBIH Y3BIHIBIFBI OOWBIHINA (YJIBTPAKYJTiH, KOPIHETIH,
MHOPAKBI3bUT JMANA30HIA) CAyJie OHMAIPYII peXuM OOoWbIHIIA (MMITYyJIbCTi, Y3IKCI3) KOHE
Kayilnci3Iik qopekeci OobIHIIA KiIacTapra OeiHeIl.

Ke3-kenreH TONKBIHABIK YAEPICTEDP CHAKTHI JIa3ep coylienepine TupakuusuIblK KyObUIbICTap
TOH.

Huppaxyus — TONKBIHAAPABIH OOTeTTEepAi OPaFrbITHII OTYi SFHH JKapbIK COYJEIepiHiH TY3Y
CBI3BIKTHI  TapalydaH  aybITKybl.  HoTwkecinme  uHTepdepeHIMs  KYOBUIBICHIHAAFbIIAN
TOJIKBIHJAPJBIH KOCBUIYbIHAH MHUHUMYMJAp MEH MakcuMyMjap maiga Oonanel. [udpakuus
KYOBUIBICHIH Oaiikay yIIiH OereTTiH HeMece CaHbLIAYABIH OJIIeMi KapbIK TOJKBIH Y3BIHIBIFBIMEH
1ramanac 00Jysl Kepek.

Hudpaxius KyOpUIbIchH [ 10lirenc-Dpenens npuHLIUIi 00WbIHIIA TYCIHIIpyTe O0MaIbl.

Omniemi >KapblK TOJKBIH Y3bIHABIFBIMEH IIaMaiac CaHbLIayFa >KapblK TOJKBIH-AApbl KeJin
TYCCKEHJIe, CaHbUIAybIH IIETKI HYKTENepl eKIHIIl PeTTi >KapbIK TOJKBIHAAPBIH TYIbIpA OTHIPHII,
KaPBIKTBIH 0OacTarkel Tapany OarbIThIH e3repTe/i. Exinmi peTTi TOJIKBIHIAP
UHTepOEpEeHIMsUIaHabl 1a dKpaHaa JAUGPAKIFUIBIK MaKCHMyMIap MEH MHUHUMyMAap Taiina
Oonanpl sSFHU (pazanapbl COMKec KeNeTiH TOJKbIHIAp OipiH-Oipi KyIIeHTenl e SKpaHAa >KapbIK
aiimak, ay kepiciHuie (aszanapsl KapaMa-Kapchl TOJKbIHAApP O1piH-01pi elIipesl 1e KapaHFbl ailMak
naiiga Oonaapl. bip FaHa caHpimaynaH >KapblK WHTEHCHBTUIN a3 JU(PaKUUATIBIK KepiHic
OepeTiIHIIKTEH, KONTETeH CaHbUIayIapAaH TYPaThlH TUMPAKIHUSIIBIK TOPABI KOJIIaHAa IbI.

JudpakuusuiblK TOp - ©Te XKIHIMIKE, MOJJIp eMeC apalibIKTapMeH OeJIHIeH KeNTereH
caHpLIayNap KUBIHTBHIFBI. Erep Memniip caHbUIayaap/blH €Hi @, all MeJIip eMec apalbIKThiH eHi D
Oosica, oHa C=a+b 1ama TOpbIH MEPHO/IbI ACT aTala bl

OkpaH

Jdud.pemerka ZEad0° ®iéa°® 2 max

ZEa00° ®i€a® 1 max
ZEad0° ®iéa® 0 max
Jlasep 1,0é4ii ZEad0° &iéa® 1 max

Zadn° &iéa® 2 max

3 cyper

JKapBIKTBIH KaJBINTHI TYCY Ke3iHe maiina OonateiH O0ac Makcumymiap C-Sina = kA4 (1)
mapThiHa COWKec aHbIKTalbiHAABL. MyHnnarsl k = 0, 1, 2,... — 6ac MakcuMyM peTi (PKpaHaarbl
KAapBIK KOJAKKa COUKEC KEJIETiH pPeT CaHbl).

(1) epHekreri AUQPaKUUATIBIK TOPABIH «C»- TEPUOJBI, «O»-OYPBILIbI KOHE «K» -
MaKCUMYMHBIH KOPIHY peTi apKbUIbl TYCKEH >KapBIKTHIH TOJKBIH Y3bIH/IBIFBIH aHBIKTayFa 00Ja/Ibl:

C .
A=-sIn 2
" a (2

Erep nudpakmusiablk TOpIBIH OpHBIHA, HIBIHBI OCETIHIE PETCi3 OpHAIACKaH, OIieMIepi
Oipaei, milmiHI JOHTeNIeK, ©oTe Mailaa OeJIeKTep >KUBIHTBIFBIH alICaK, JKpaHIa op OejleKTeH
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narga OonraH AUQPPAKIUIBIK KECKIHAEPIIH KOCBIHIABICBIH Kepyre Ooyabl. DKpaHaa Ke3eKTecin
OpHAIACKAH YKapPBIK KOHE KYHTIPT IIeHOepJiepAeH TypaThiH Iu(pakuusIIblK OeiiHe maiina 60ma b,
['orenc-®penenpain  TUGPaKIUAIBIK TEOPUACHIHA COMKEC, IMapajliesib  CoyJIelepIin

. . . A
JeHrenaeKk OererTepleH OTKEHAE Maiga OonaThlH  KYHIipT meHOepiaep Sing; =0,61—,
r

. A \ A )
sine; =111—, sing, =162—, maprrapsl opblHAAIFaHAa Hakga Oonaiabl. MyHIarbl «A» -
r r

KAPBIKTBIH TOJKBIH Y3BIHABIFBI, «1» — 06TeT PaguyChl, «0» - MIEHOEPIiH OYPBIMTHIK paauych (4

cyper).
N
——

NS e \1 p. 4 cyper

. . A . A
An apbIK meHOepIiH naiina 6oy mapTrapsl: Sina, =0,82—, sina, =1,34—.
r r

Omaii Gosica oceiHIAN TUGPAKIUSIIBIK CYpPeTi KOJJAHy apKbUIBl OOJIIEKTIH ChI3BIKTHIK

nA

OIIIIIEMiIH aHBIKTayFa Oomnmel: r=—— (3), MyHAarel «n» — OepiuireH meHOepre coikec
Sin

KO3 HULIUEHT.
6. baranay dxicrepi: aysi3ia cypay
7. 9neduerTep:

- Heri3ri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayu ¢uzuka. 2- 6eniM: oKynblk Anmartsl: 2014
3. buxkiriToB T. Xanmsr ¢pu3nka Kypcel: OKYJIBIK - AMaThel: DKoHOMHAKa, 2013
4. EpmexoBa XX.K. Xanme! puszuka. Monexynanslk ¢puznka xoHe TepMoguHaMuka: OKy Kypaibl.-
Anmater: TOO 3OBepo, 2024.-120c.

- Kocpimina:
1. Amepxanona [11.K. ®usnka-XxuMUsIBIK aHATA3 JAICTEP: dICTeMENK HycKaynap = dusunko-
XMMUYECKHE METO/IbI aHAIM3a: MeTonueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxanoBa.- Anamarsl: OBepo, 2016. - 196 Ger.

- DIEKTPOH/IbI pecypcTap:
1. Xanmer pusuka kypebl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynansik ¢uzuka. Crrabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. KoituyoexoB b.K. xxone 1.6. « DU3UKA (dapmariust MaMaHIBIFEIHA apHAFAH JOpICTEp
xuHarbl)»: oKy Kypaisl/ b.K. KoituyGekoB, A.K. bpaxxanoBa, C. bykeeB.— Anmatsl: «9Bepo»
0acnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMIpIK koHE sapodbiK ¢pusrka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusnkacel: Oky kypaisl. / K. XKybanos at. AOMY. - Akrebe: K. XKybanos
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., Amankynos T.I1. ®usuka kypcebl: OKy Kypaunsl (2-m1i 6acsuibiM).— Kaparanast. 2019
https://aknurpress.kz/reader/web/1867
6. MenunuHaibKk 6MopU3NKa MEH MeITEXHUKaIap OOMbIHIIA TAOOPATOPUSIIBIK MPaKTHKYyM. OKy
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kypaibl./ Y.A.baitzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/
8. bakpLiay:
1. Judpaxkmusibik Top. Andpakiuusiibik TOp TYPAKTHICHL.
2. JlnbpakiusuiblK TOPIBIH KOMETIMEH >KapBIKTHIH TOJIKBIH Y3BIHJBIFBIH Kallail aHBIKTayFa
6omans1?
3. DpUTPOIMT 6JIIIeMiH Kajlaii aHbIKTayFa 00J1a Ib1?

Ne 10 Cabak

1. TakpIpbIObI: Nel10 skymblc. JInH3amapIbH ONTHKANBIK KYIII1 )KoHE (POKYC apajIbIFbIH aHBIKTAY.
2. Makcatspl: KapamaifbiM ONTHKAJIBIK JKYHEIepIiH MapaMeTpiiepiH OKbITY.
3. OkbITy MinaerTepi: KapanaiibiM onTHKaNBIK KYlieIepiMEeH TaHBICTBIPHII, JMH3a HapaMeTpiepi
(6ac pokyc apanbFbiH- F, onTHKAJIBIK KYLIiH-D) aHBIKTay (6l YHpeTy.
4. TakpIpbINTHIH HETI3Ti CYpaKTapbl:
. JIuuza nerenimis He?
. JIuH3aHbIH TapamMeTpIiepi Kajaid aHbIKTaIa 617
. Kanpait onicrien nuH3anbIH 6ac (OKycC apallbIFbIH 9] aHBIKTayFa 001a/ibl )K9HE OHBIH ce0ebi?
Ke3-onTukanbik xKyieciHiH KaHIal KeMIItikrepi 6ap?
Kyxka nun3zanbH popMynacel Kanait epHeKTene 11?
. OKBITY :KdHe OKBITYAbIH JAicTePi: KYITACHII KYMBIC Kacay.
e Ouey KyMbICTAPBIHA KaKeTTi KypaJa-#KaOAbIKTap:
. XKapbik ke3i.
. DKpaH.
. JImnzanap >KUBIHBI KOHE >KUHAFBIII JIMH3A.
. OnTUKaIBIK KOHIBIPFHI.
e JKyMbICTBIH OPBIHAAJY peTi
| . ZKunarpi JUH3aHBIH 0ac GOKYyC apajibIFbl MEH ONTHKAJIBIK KYIIiH AaHBIKTAY.
1.1 J)KunarsImI JTMH3a ajbll, OHBI 1-CypeTTe KopceTUIreH 1l )KarFaaiiia OpHAIacThIPy Kepek.

GO WN e

A OwWN

111 2
AN
9=
4 dl M M £ 1
| s, ]
1-cyper

1. 2 JIuH3aHBIH SKpaHMEH CAJBICTHIPFAH/IaFbl OPHBIH ©3TepPTE OTHIPHIIN, HOPCEHIH dKpaHAarbl 9l
opi aiKbIH KECKiHIH aly KepeK.

1.3 JIlunzaman Hopcere neiiHTi di KOHE JIMH3aJIaH dKpaHFa JCHIHTI f1 KalIBIKTBIKTHI ©JIIICY
Kepek.
1.4 Kunarbimn nunH3aHblH F1 0ac Qokyc  apanbifbl MeH D1 ONTHKanblK  KYIIIH MbIHA
d,f, o o1

] | ==
d, +f, F
1.5. ToxipuOeHi ym per KaiiTajmay kepek. Omieyaep MEH ecenTey HOTHXKeepiH 1-kectere jkazy
KEpekK.

bopmynanapmeH ecenrey Kepek: F =
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1-kxecte
JKunarpun nuH3a Jlunzanap xyieci [ITambIpaTKel JIMH3A
No di,Mm fi,m Fi,m Dy, anTp D,m fm FMm Fo,Mm Do, antp
1
2
3
Opr.
Mon

2. IanbIpaTKpIII JTMH3AHBIH 0ac (JOKYC apasbIFbl MEH ONTHKAJIBIK KYIIIH aHBIKTAY.

2.1 XuHarpln >KOHE IIAMIBIPATKBI JIMH3AJApAaH TYPAThIH JIMH3AIap JKYHECiH  ajbi, 2-
CypeTTerizie xarFaiiia opHaIacThIPy KepeK.

2.2 JluHzanap >KYHMeCiHIH DKpaHMEH CaJbICTBIPFaHJAFbl OPHBIH ©3TePTE  OTBIPBIN, HOPCEHIH
SKpaH/AAFbI J9J1, 9pi allKbIH KECKiHIH ally KepekK.

2.3 Jlun3anap xyiecini Hopcere jAeiiHri d jkoHe KyHeneH dKpaHFa JIeiiHri T KalbIKTHIKTBI Oy
KEpeK.

2.4 Jlunzanap sxyieciniy F ¢pokyc apanbirbiH MpiHa (Qopmysia OOWBIHINA €CenTey Kepek:

E_ d-f
d+f

25 ampipTkpimn auH3aHBIH F2  Qokyc apanbirbl MeH D2 onTHkanblk KyIIiH MbIHa (opMyla
2 F-F 1
OOMBIHILIA €CenTey KepeK: Fo=—2L, D= —.

FH>F F,
2.6. Toxipubeni 3-peT KalTanay Kepek. Oulley jkKoHE ecenTey HOTHXKeNlepiH l-kecTere eHrizy
Kepexk.

I 3
sl s @
—@) =
" d ¥ e f >
T SO
2-cyper

3. JKunarpim nuH3aHBIH 0ac (OKyc apayblFbl MEH ONTHKAIBIK KYLIiH beccenb omici OoiibiHIIA
aHBIKTAY.
JKunareI TUH3aHBI aJIbII, 3-CypeTTeriAed XKaf1aiia OpHAIACTBIPY KEpeK.
OKpaH MEH HOPCEHIH (IIaMHbBIH) KAIlIBIKTBIFBIH ©3TepTIICH:
a) DKpaHJaFbl HOPCEHIH YJIKEUTUIreH aliKbIH KeCKiHIH ajla OTBIPBII, IKpaHHAH JIMH3aFa JIEeUiHT1
X1 KaIIBIKTHIKTHI OJIIIECY KepeK.
0) SKpaHAaFrel HOPCEHIH KIITPEeUTINreH KeCKiHIH aja OTBIPBIN, SKpaHHAH JIMH3aFa JAEUIHTI X2
KAIBIKTHIKTHI ©JILIEY KepeK.
JIluHzanapAblH €Kl TYpJl OpHajacy Karfaiiapbl YIIiH Li1=X1-X2 KalIBIKTBIFBIH YKOHE HOpCE
MEH SKpaHHbIH apachIHaFbl L KalIbIKTHIKTHI ©JII1Iey KepeK.
Kunarsimn mun3anbig F1 6ac hokyc apaneirel MeH D1 onTHKANBIK KYLIIH TOMEH/IETT ©pPHEKIIeH
e 1
ecentey kepek: Fi= ——— , Di1= —.
4.L F
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I yrEcHTY EirmipeTy c]
sl /
- -~ n
/" - 11
L
0 able %2 0§
T : TR
: A 1 o
L X
L ) "l
3-cyper

Onmiey J)koHe  ecernTey HOTHXKENEpiH 2-KeCcTere eHri3y Kepek.
4. MambIpaTKpII JUH3aHBIH 0ac (OKyC apajblFbl MEH ONTHKANBIK KYIIiH beccenb opici OoiibIHIIa
aHBIKTAY.
4.1 Xuuarpllll JKOHE IIAIIBIPATKBIII JIMH3AJAPJaH TYPAThIH JIMH3QJAp JKYHECIH  ajbi, 3-
CYpETTeTiJiei eTill OpHAIACTHIPY KEpeK.
4.2 111 6enimperi 2 >xoHe 3 TarcblpMaiap/sl Kaiitagay Kepek.

\* L>-12
4.3 Jlunzanap xyiecinid F Gokyc apaibiFbiH MbiHA hopMyIia OOMBIHIIA ecenTey Kepek: F= Valt

4.L
4.4 lamsipatkei JuH3aHbH F2 dokyc apansirsl MeH D2 oNTHKANBIK KYIIIH TOMEHJEri (Gopmyra
OoiipiHIIa ecenTey Kepek: Fz2= i, D2 = i
F-F F,
4.5 Oniuey kKoHE ecenTey HOTHXKENEPIH 2-KeCTere eHri3y Kepek.
2-KecTe
Kunarpimn auH3a Jlunzanap xyiteci [ampipaTKeI JIMH3A
Ne Li,Mm LM Fi,m D11 Li,Mm LM F.m Fo,m Do,n
1
2
3
OpT.MOH

e KpicKama TeopusIbIK MaFjiymar.

OnTukanbelK JHMH3a JIeN KUCBHIK chepanblk OeTTepMeH IIeKTenreH OIpTeKTi  MeJip
3aTTapJiaH JKacajiFaH JIeHeHl aiTanel. Erep cdepameH meKkTenreH JWH3a KaJdbIHJBIFBl OeTTEepAIH
KHUCBIKTBIK PaJUyChlHA CaJIBICTBIpFaHAa oTe a3 Oosica OHbI JKyKa JuH3a Jeial.COHABIKTaH OHbI
mekTeuTiH cdepansiH O1 xoHe O2 momocTepi Oip-OipimeH Oerrecemi. OmapasiH OeTTeceTiH
HYKTECIH JTMH3aHbIH ONTUKAJIBIK IIEHTPI, all 0/1aH OTETiH Ke3KeIreH TY3yAl ONTUKAIBIK 0ac oci Jen
ataiipl. JIMH3aHBIH ONTHKAIBIK Oac OCiHE IMapajulelb TYCKEH JKapblK CIyJelepi oJaH OTKEHIE
CBIHBII, 0ac och OOMBIHBIH Oip HYKTECIHJE HIOFbIpiaHaabl. byl HYKTeHI JIMH3aHBIH 6ac (OKYCHI,
aJl OChl HYKTEJIEH JIMH3aFa JIeH1HT1 apa KalIbIKTHIKTHl (hOKyC apanblFbl- F nen araiasl (1 -cyper).

E

1 cyper
. . 1
bac q)OKyC apajibIfbIHa Kepl nraMaHbl JIMH3aHBIH  OIITHKAJIBIK KYI]_II :E JCII, OHBI

JTUONITPUSMEH OJIIICH/TI.
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OnrtukanslK KacHeTiHE Kapail JHMH3ajJap >KHHArbIl (a) jKOHE MambIparkeir (6) OGOk
ekire Oexineni (2- cyper).

N
1|\
I\

a) 2- cyper 0)
JKuHarbI TUH3aHBIH ONTHKAIBIK LEHTPIHEH Hopcere jewinri d KambIKTHIK MEH OHBIH
sKkpanFa aeiinri f kambIKTeIFsH xkoHe F 0ac ¢okyc apanbik Oenrim Oolica, OHAA KYKA JTHMH3aHBIH
(hopMyIIacklH MBIHA TYp/Ie Ka3yFa 00JIa Ib:

A ! 1 1
L f | N (1)
y ! F f
F : OCBIIaH
-f
! F ! F= d_ (2)
E<_ d —p d+f
1 v
' aJl JIMH3aHbIH ONTUKAJBIK KYIIIi D:é 3
Bac ¢okyc apanbikrapsl F1, F2, F3,. . . 00mbIl KelreH Kyka JHMH3aIaplaH TYPaThbiH KYHEHIH

(OKyC apalbIFbIH, COFaH COMKEC OHBIH OMUKAIBIK KYIIIH TOMEHJET] IKYBIKTAIFaH (OpMyIaMeH
aHbIKTayFa OOJajbl:

X3 S iJriJri+... Hemece D = D1+Do+Dst.... (4)
F R F K
[MambIpaTKplll  JUH3aHBIH 0ac (OKyC apayblFbl JKopaMainl OOJFaHABIKTAaH, aJIbIHATHIH
KECKIH Jie kopaman Oomxajasl. COHJIBIKTAH, )KOFapblla alThUIFaH TOCLA apKbUIbl IIANIBIPATKBIII
JUH3aHbIH 0ac (OKyc apajblFblH aHbIKTay MYMKIH emec. Ocbl TUH3aHbIH (OKYC apajblFblH Ta0y
YIIIH JKUHAFbII JIMH3aMEH Oipirin ONTUKalIbIK Kylli ’’oH’’ TaHOanbl OOJBIN KEJIreH KyleHi
KYpalThlH MIAIIBIPATKBIN JIMH3AaHbI TaHJan ajaabl. MyHaall Kyiie apKbUIbl 3KpaHJa HaKThbl
KECKIH aJIbIHAIbI.
®okyc apanblFbl F2 OoJbIn KeNreH MIaIbIpaTKbINI JIHH3a MeH ¢Gokyc apanbiFrbl  Fi<F2

00aThIH KUHAFBIIII JIMH3a/IaH KYpPbUIFraH )KYﬁC JKUHArbIII JTUH3aHbIH pO.IIiH aTKapaabl 1a, OHBIH

1 1 1
0ac (hokyc apasblFbl “OH’ TaHOAJIBI OOJBIT TAOBLTAIIBI: = = F+F.(5)
1 2
F-F
(5) bopmynanan mamIBIpaTKBINI JUH3aHbIH O0ac ¢GoKyc apanbiFbl F2= ErE (6)
-

JIuH3anmapAblH ~ ONTUKAIBIK LEHTPJEPIHIH OpHBIH 11 aHbIKTay MyMKiH emec. Coun
cebenteH, beccens muH3aNMapaBIH POKYC apaibIFbIH AHBIKTAYABIH MBIHAJAN TOCITIH YCHIHIBI: JICHE
MEH 3KpaH ©3 OpbIHAapbIH/Ia Kaja bl Ja, TeK JIMH3a FaHa OPHBIH ©3repTil OThIpabl. JINH3amapabpy
(boKyc apalIbIKTapblH aHBIKTAY YIIIH OJIapAbl €Kl TYpJl JKaFjaia OpHaIacThIpy KaxkeT (4-Cyper).
MyHpaii skarnaiiapiarbl  JIMH3aHBIH Oipeyl HOPCEHIH YJKEHUTUIreH KecKiHiH Oepce, eKiHIIICI
KINPEeUTUIreH KeCKiHAl Oepei.

Erep temenri cyperreri A'B’ aHbIK KECKiHHIH OpHBIHA JKOFapbLIarkl cyperTeri AB HopceHin
©31H OpHaJacThIpca, OHBIH KecKiHi OypbiH AB neHeci Typran sxkepae  Oonaapl. MyHBI ObLtaid
TyciHaipyre Oonambl. AJNIBIMEH SKpaHJia HOPCEHIH YJIKCHTeH aMKbIH, Kepl KECKIHIH IIBIFapbII
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aneir, d men f-1i ampikraiiMbi3. ComaH KeiiH HOpce MeEH DKPaHIbl KO3Famai, JTMH3aHbl 1 OpbIHHAH
2 OpbIHFa KBUDKBITHIN, OJIapAblH L1 KambIKTHIFBIH emmeimi3. COHFBl TOXIpHOE HITHXKECIHAEe
SKpaH/la 3aTThIH KimlipeireH aikeiH kepi keckini (A'B') anpmagsl. On A'B’-ten f KalmbIKThIKTa
opHanacansl. COHBIMCH, JIMH3aHbIH KOMETIMEH €Ki KeCKiH aiyra Ooyajbl eKeH: Oipeyl JIMH3aHbIH
LEHTpiHEH f KalIbIKTHIKTaFbl YJIKCHTUITeH KECKiH, ajl eKIHIICI JIMH3a IeHTpiHeH f KalbIKThIKTa
OpHaJIacKaH KinrpeireHn keckiH. fxone d manzaepi (1) dopmyna apkbuisl Oaitianbickan. Toxipuoe
Ke3iHae nuH3aHblH onTuKaiablK meHTpi (0) Li KammbIKTBIKKA — BIFBICAABI @, OCHI KAIIBIKTHIKTA
JIMH3aHBIH Ke€3 - KEeJTeH HYKTECIHIH OpHBIH aybICTBIPFAHMEH OHBIH ONTHKAIBIK LEHTPIHIH OpHBI
©3repMeIi.

4-cyperten L=f+d xone Li=f-d OGomagpl. Anramkel texuikreH f=(L-d), ocelHbI ekiHIi
TeHaikke Koiicak, ouma d=(L-Li1)/2, an f=(L-d) tenmirine «d»-uig MmomiH Koiica f=(L+L1)/2
AHBIKTAJIa Ibl.

. 1 1 1 .
Ocpl mamanapapl JTUH3aHBIH (OKYC apajibIFbIH aHBIKTAWTHIH = = —+— Qopmynara Koiica

d f

(. .
OHJIa, TMH3aHBIH (DOKYC apabIFbIH F= 4—|_L1 TYPIHJE aHbIKTayFa Ooabl.

JluH3anmap MemuIMHAAa KeH TYpAC KOJJIAHBLUIATHIH KONTETeH ONTHKAIBIK KYpalaapablH
Heri31 00BN ecenTterinel (MUKPOCKOI, SHIOCKOI, OPOHXOCKOIT JKHE T.0.).

< d
B JII.
A
E .
" ]
4 F 'y A
B 'l |
;= £ e d ::
» L My

6. baraaay aaici: aybi3ma cypay
7. OneduerTep:
- Herisri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayn ¢uzuka. 2- 6eniM: oKynbik Anmarsl: 2014
3. buxkiritoB T. Xanmsr ¢pm3nka Kypcel: OKYyJIbIK - AMathel: DkoHOMHEKa, 2013
4. EpmexoBa XK.K. XKanmer puzuka. Monexkynaislk pusnka xoHe TepMoguHaMuka: OKy Kypajbl.-
Anmater: TOO 3Bepo, 2024.-120c.
- Kochimina:
1. Amepxanona [11.K. ®usnka-XxuMUSIBIK aHATA3 9ICTEP: dIICTEMENK HycKayaap = dusnko-
XMUMHUYECKHE METO/IbI aHAIM3a: MeToruueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ [II.K. AmepxanoBa.- Anamarsl: OBepo, 2016. - 196 Ger.
- DJIEKTPOH/IbI pecypceTap:
1. XKanmer pusuka kypesl. Kynbexynst M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik ¢usuka. Cnadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
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3. Koituyoexo b.K. xxone 1.6. « DU3NKA (papmanus mamaHIbIFbIHA apHATIFAH JI9piCTEP
xuHarbl)»: oKy Kypansl/ b.K. Koituy6exos, A.K. bpaxanosa, C. bBykeeB.— AnmaTsl: «9Bepo»

6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/

4. AtomapIK koHe sapoibiK ¢pusrka. Crnadexosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusitanran kyi ¢puszukacel: Oky kypansl. / K. XKyOanos ar. AOMY. - Akrebe: K. XKyb6anos

ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.

5. Xam3a A K., AmankyiioB T.I1. ®usuka kypcebr: Oky kypausl (2-mi 6acsuibimM).— Kaparauaasr. 2019

https://aknurpress.kz/reader/web/1867

6. MenuuuHanbeIK OMopHU3UKa MEH MEATEXHUKAIAP OOWBIHIIA JTA00PATOPHUSIIBIK TPAKTUKYM. OKY

kypansl./ Y.A.baiizak, K. JK.Kynabaes. — Anmatsr: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/

8.bakbuiay:

6. Jlunsa nerenimis He?

7. JIuH3aHBIH TapamMeTpIiepi Kajai aHbIKTasIa, b1

8. Kanpgaii onicrien iMH3aHbIH 6ac (hOKYC apalIbIFbIH 19J1 aHBIKTayFa 001a/bl )KoHE OHBIH ce0e6i?

9. Ke3-ontukanblK XyHeCiHIH KaHAal KeMIIIikTepi 6ap?
10. ’Kyka nuH3aHBIH (hOpMyIackl Kajiaii epHeKTene 1i?

Ne 11 Caoak

1. TakpipeiOer:  Nell sxymbic: Dotoaddext KyObutbichl.  DOTOIIEMEHTTI
IpajlyipOBKOJIaY KQHE OHBI KOJIIaHYy.
2. Makcatbi: o103 PeKT KYObUIBICHI, OHBIH 3aHAPbIH OKBITY
3. OkbITy MiHAeTTepi: BenTniai (oTor1eMeHTTIH MHTErpaJIJIbIK Ce31MTaJIIbIFbIH
aHBIKTAY/bl )KOHE JieHe OeTIHIH >KapbhIKTAybIH OJIIIEeYAl YHpeTy.
4. TakpIpBINTHIH HETI3ri CypaKTaphl:
DOTOdIEMEHT
®oT03PPeKT KyObUIBICH
dotorddexT 3aHmaps
5. OKBITY K9HE OKBITYABIH JAICTePi: )KYNTACHIN JKYMBIC JKacay.

e Ouiey KYMBICTApPBIHA KaXKeTTi KypaJ-kal0abIKrap:
®oroMeTpAiH (TIOKCMETP) KYPBLIBICHI MEH KYMBIC icTeyi:
KOHIBIPFBIHBIH )KYMBIC 1CT€Y TIPUHITUII JTIOKCMETP/IIH KapBIKThI KaObLUIIaFbIII
AJIEMEHTIHIH TYCKEH JKapblK CIYJIECIHE COMKEC OHBIH KapbIKTaIbIHYbIH CaH/IbIK
TYPAE JIOKCKE alHaIpIpyFa HerizaenreH. KoHabIpFbl HOTOIIETIITEeH KoHE
TYCKEH 3JIEKTPOMArHUTTIK TOJIKBIHIAPABI OHJACUTIH KO TapMaKThl HITIII
CBIMJIApMEH 63apa OaillaHbIcKaH OelikTeH Typasbl. KOHABIPFBIHBIH KYMBIC
aTKapy peTiH Oackapy Myuienepi >koHe CYHbIK KPUCTANAbl MHAUKATOP CUTHAJI B
eHJIeiTiH OeunikTe opHanackaH. CyibIK kprcTanasl uHaukarop 0 gen 1999

ﬁ_*_
fl

||

I

JIEHIHT1 CaH IIBIFATHIH KOHIBIPFBIHBIH €CETITeUTIH 0otiri 60bin Tadbiiaabl. KOHABIPFRIHBIH

CBIPTKBI KopiHici 1 cyperTe GepuireH.
1. 7KapbIk KYLIiH aHBIKTAY.
1.1 1-cypetke colikec cbI30aHbl KUHAY KEPEK.

1.2. ®oromerpaid 6aceiHaarsl Tepe3eHi (D) xapeik Ky «I» 6enrici3 amexkTp mambH (JI) oHbIH
KOPCETKIIl MaKCHMall IlIaMaHbl KOPCETETIHIEH eTiM, 01aH «R» KAIlIBIKThIKA OPHANACTHIPY KEPEK.
CoJ KalIbIKTHIKTHI JKOHE OFaH COMKEC KeJIETIH Colikec KeneTiH «E» KapbhIKTanbIHYABIH IITaMachliH

aHBIKTAY KEpEK.

1.3 [llamabr hoTomeTpin 6ackiHad (PI') KamIpIKTaTa OTHIPHII, 9P 4-5 KAIIBIKTHIKKA COMKEC KEIeTiH
KAPBIKTANBIHYBIH  [AMachl OJIIey KepeK. Op KaIIBIKTHIKKA COHKeC JKapblK KYIIiH [=E*R?,
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(OpMyJICHIMEH aHBIKTAy KEpeK.
1.4 «R», «I» koHe «E» MoHIepiH KecTere eHri3y Kepek.

R, m E, nx I, k1

o s wNR|E

1.5 XKapeikransinyneiH E= f(R) apa — KamIbIKTBIKKa TOYEIIUTIK ChI30aChIH caly Kepek.

2. /KapbIKTAJBIHY/IBIH HAKTHI MOHIH aHBIKTAY.

2.1 JIrokcMeTpIiH aybICTBIPBIT KOCKBIIIBIH Oypay apKbUIbI KOCY KEPEK.

2.2. doTomMeTpaiH OachIHIAFBI TEPE3EH] THIFBI3 Kapa MaTepuaIMeH ka0y apKbLIbl aybICTIPHII
KOCKBIIITHIH 9P TYPJi KaFAalbIH/IA )KapbIKTATBIHYABIH Eqc JIK KapaHFbI XKaFaalijarbl MOHIH
aHBIKTAy KEpeK.

2.3. ®oromeTpaiH OackIHAAFBI TEPE3EHI OIIICHETIH HHICAHHBIH Ka3bIKTHIFbIHA TTAPAJIICIIH KOJICHKE
TYCHEUTIHJIEH eTill OpHAJIACThIPY KEpeK.

2.4. ®oTroMeTpIiH HHIUKATOPBIHAH Ejsy ,JIK dKAPBIKTAIBIHYBIH IIAMACHIH aHBIKTAY KEpEK.
2.5. XapseikTaneiHyaslH HaKThl MOHIH E = Eysy - Erc popMynacel apKpUIbl aHBIKTay KEpEK.

2.6. HotmxkenepiH KecTere eHrizy Kepek.

Ne ETc EI/BM. E

OlBWNEF

2.7. Erep unaukaTopaa «1» Oenrici mblkca, OHJIa Kipic CUTHAIBIHBIH IaMachl KoM O0JIFaHbIH
KepceTei. by jkarnaiina keneci eniey AMano30HbIHBI OTY KEPEK.
2.8. OKBITYIIBIHBIH OeNriien Oeprex KepiHeri )KyMbIC aiiMaFbIHbIH KapbIKTAIbIHYbIH aHBIKTAY
KEpeK.
2.9. KoHIpIpFBIHBI O1IIPY YIIIH OHBIH aybICTHIpbIN KOCKbIIIBIH « BBIKJI» karmaiibiHa kentipy
KEpeK.
Kbickama Teopus.

OPpTYpI 3aTTapAbIH OeTiHe kKapblK (POTOHIAPHI TYCKEHJIE OJIapJaH 3JIEKTPOHAAPAbIH YIIBII
IIBIFYBIH HEMECE OHBIH JJIEKTP OTKITIMTIK KAOUIeTIHIH e3repyiH (oTOodNeKTpmK  dhdexT
KYOBUIBICHI JIEN aTaiIbl.

byn  KyObUIbIC CBIPTKBI >koHEe 1Kl ¢otoaddekr gen  ekire  OemiHeni. JKapbik
(OTOHIAPBIHBIH OCEpiHEH 3aTTaplaH »JIEKTPOHAAP/bIH YIIBII IIbIFYy KYOBUIBICHIH CBIPTKBI
dotorddext nmem, an KapThUIail OTKI3TIIITEp MEH AMDIEKTPUKTEPre >KAphIKIEH ocep ETKEHIE
oJIapblH aTOMJApbIHAH 3JIEKTPOHIAp OOCAaHBIN IIBIFAJABl Ja, 3.K.K Maiga Oojajabl, OHBI 1IIKi
dhoToaddekT nen aTanpl.

MeramngapabiH OeTiHe jKapbIK (OTOHAAPHI TYCKEHJE, KYTHUTY 9CEpiHEH 3JIEKTPOHAAP/IbIH
KUHETUKAIBIK YHEPTUSACH apTHIMN, OJap METAUIaH OeJHIN IMIbIFaabl. OpTYpJl MeTauiiapaaH
AJIGKTPOH YIIBII IIBIFYBl YIIIH, (OTOH DSHEPruschIHBIH Oip Oeiri 3IeKTpoHAbl Oocaryra
YKYMCAJIaJIbl, OHBI IIBIFY YXYMBICHI J€N aTaiabl. An KairaH Oeiri Oocam IIBIKKaH 3JIEKTPOHHBIH
KUHETHKAJIBIK SHEPTUSCHIH apThIpyFa >Kymcanajsl. bysl KyObUIBICTBI SHEPreTHKANbIK TYPFBIIAH
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2
max

DUHIITEHH MbIHA Typae cumartaasl: h-v = A+ , MyHOarel: h =6,63-10"3* Jx-c — Ilnank

TYPAaKThIChl, hv — 3XKapblK (OTOHHBIH JHETHUSCHI, A-3JIEKTPOHHBIH METaJJapAaH YIIbI LIbIFY

YKYMBICBI, M-V2max/2 - YIIBII IIBIKKAH SIEKTPOHHBIH KMHETUKAIBIK SHEpTHsCH. byl xkarnaiina, 6ip
(dhoToH Oip FaHa DIEKTPOHMEH dcepiiece/ll KOHE AIEKTPOH (OTOHHBIH SHEPTHACHIH TOJBIFBIMEH
KYTaJbl e KapacThIPaIbl.

A.I'.CroneroB hpoTodddhekT KyObLIbIChH 3epTTeAl. OHBIH 3aHIaphI:

1. YakpIT Gipnirinae MeTayut OeTiHeH YIIBIT IBIFATHIH (POTOIEKTPOHIAPIbIH CaHBI METalll OeTiHe
TYCETIH JKapbIK aFbIHbIHA Typa MPOMOPIHOHA ((KAPBIKTHIH CHEKTPIIIK KYpaMbl TYPaKThl OOJIFaH
XKaraaimaa) 0omambl.

2. ®OTOdIEKTPOHIAPIBIH KbULIAMIBIFBl TYCKEH KapBIKThIH KUUTITiHE Toyenai 0onaabl, al OHBIH
WHTEHCUBTUIIriHE OalIaHBICTBI OOIMATBI.

3. ®oTo3ddekT KyOBLIBICH KapbIK JKUUIIrHIH Oenrin Oip MoHiHAe maima O6onamsl. OCkl MOHII
¢orod(eKTiHiH KBI3BUI IIEri AeN araiapl. Op TYpili MeTaIIapAblH KbI3BUI MIETi dp TYpii
007aabl. DIEKTPOHHBIH METAJT OETIHEH YIIBIIN MIBIFYBI YUIIH KYThUIFaH ()OTOHHBIH YHEPTHICHI

HIBIFY JKYMBICBIHA T€H Oosica h v =A, onna $hoTodeKTPOHHBIH KUHETUKAJIBIK, SHEPTHICHI
2
mv

max

2

KBbI3bILJI meri v = F OpHeFiMeH AaHBIKTAaJIbIHAbI.

= 0, TeH Oomnanmel, na (otorddexti ymin DiHmTEHH TeHAeyiHeH ¢oTodddexTiHin

doTodreMeHT Jien OeTiHe TYCKEH YKapBIKTHI 3JIEKTP YHEPTUSACHIHA AifHAIIBI-PATHIH SIFHU TOK
KO31 KbI3bIMETIH aTKapaThlH KOHJIBIPFbIHBI AWTa/IbI.

Bentunpai GoToanemMeHTTep «p» KOHE «N» TypJll )KapThlIall ©TKI3riLTEpAiH TYHICIIECIHEH
typazapl. TyiicrieHl »apbIKTaHABIPFAH/a, JKAPBIK JHEPIHSACHI JJIEKTP  JHEPrusiChIHA aifHaTafpbl.
Onbl BeHTWIBII GoTodPdexT Hemece  (ororanbBaHUKAIBIK A ¢dekT nen araiasl. Onapaars
AJIEKTPKO3FaylIbl KYILIIHIH MHaia O0iybl «p-N» TUNTI KapTbUulall OTKI3TIIITEpAl TyHicTipreHuae
TyHICHENIK MOTEHIMal albIpbIMbI-HBIH Maiifa OOJybIHA HET13/IE/rEH.

Erep «p-n» tyilicmeci MeH OHBIH aiHanachlHa XapblK (OTOHAAPBIH TYCIpCEK, OHJa
JKapThUIai eTKi3rimTepae imki GoTodhPeKT KYObUIBICHIHA COMKEC «QIICKTPOH-KEMTIK (P-N)» KyObI
naiina Gonazbl. «p-N» aybICYbIHJIA IEKTP OPICIHIH ocepiMeH 3apsiaTap OeriHe[l, SFHU KEeMTIK «N»
KarbIHaH «p» JKarblHA, ajl AJIEKTPOH «p» JKarblHAaH «N» >KaFblHAa ©Te OacTaiapl. byn kesznme «p»
KOHE «N» KapThUIal OTKI3TILITEPAIH apachblHAAFbl TYHMICHENIK MOTEHIHANAAp albIPHIMBIHBIH
1IamMachl e3repefl, aFHU Tyiicnene (OTOAIEKTPIIK KO3Fayllbl Kyl maiiga 6omanel. byn kymrtin
I1aMackl TyHicmere TycipiireH MOHOXPOMATTHI JKapbIKThIH MHTEHCUBTIJIITIHE Typa MPOMOPIHUOHAIL.
Bentmipai poTodieMeHTTEpIIH epeKIIeNir ojlap emKaHgal TOK Koe3iH KaKeT eTHeHl, OUTKEeH1
oJlapFa kapblK aFbIHBl TYCKEHJIe (POTOHHBIH KYTBUTYBIHBIH HOTH)KECIHAE AJIEKTP KO3FaylIbl Kyl
nmaiiga 6omanbl. Erep oceiamail GOTORIEMEHTTI CHIPTKBI TI30€KKE KOCHIT, Ti30€KTI TYHBIKTAca,

OHJIa 3JIEKTpP TOTBI XKYypeni (2-cyper).
el

[mki doToddpdekr KyOBUIBICBIHA HETI3ACITeH BEHTHIBAI (oTodneMeHTTep (apmamnmsga
CaHJIBIK JKOHE CarlajblK Tal/iay dKacaThiH (POTOIMEKTPIIIK KOJOPUMETPAE, CIEKTPOhoTOMETpIEpIe
XoHE (oToMeTpiepae KouaaHbuiaasl. Oiap sKapblK aFbIHBIHBIH YHEPTUSCHIH JICKTP SHEPTUSACHIHA
aifHaJIBIPy KbI3METIH aTKapazbl.
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@DOTO2IEMEHTTEp JIIOKCMETP PETIHAE MKYMBIC OPHBIHBIH KAPBIKTHIFBIH aHBIKTAY YIIiH
KOJIJAHBUIA b
doTosmeMeHTTIH Herisri mapamerpiepinin 0ipi onbiH cesrimriri (K). Oa i- GOoTOTOKTHIH
OCBI TOKTBI TyIbIpaTbiH MD-)KapblK arbIHbIHA KAThIHACBIMEH aHBIKTANIabl, sSsFHH K=1/®, MyHIarbl
®=E.S, an S—-dorornementrepain 6encenni OeTiHiH ayaanbl, E—kapeikTanbHy (JIK).
doTosneMeHTTEp/IiH Ce3TriITIr HHTErPANIBIK )KOHE CIIEKTPANIB/BIK JEIl €Ki Typre OeiHel.
doTtornemMeHTePIiH OC€TIHE TYCKEH KYPACI )KaphIKThl KA0bUIIAy KaOiIeTiH CHUITATTAWTHIH IIaMaHbI
MHTETPAJIBIK CE3rIIITIT, ajl MOHOXPOMATTHI YKApbIK aFbIHBIH KaObUIIAy KAOLICTIH CHIATTaWThHIH
IIIaMaHbI CIICKTPAJIbIBIK CE3TILITIr JeT aTaiIbl.
6. barasay anicrepi: aysi3iia cypay
7. OneduerTep:
- Herisri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okymnbik — Anmatsr: 2013
2. Kpoitn K.C. 3amanayu ¢usuka. 2- 6emim: okynbik Asnmatel: 2014
3. buxkiritoB T. Xanmel ¢pm3nka Kypcel: OKYJIBIK - AMaThel: DkoHOMHKa, 2013
4. Epmexona XK.K. XXanmnbr pusuka. Monekynansik Gusuka xoHe TepMoanHamuka: OKy Kypabl.-
Anmarter: TOO Dsepo, 2024.-120c.
- Kocpimina:
1. Amepxanona 11.K. ®usuka-XxuMUsIBIK aHAIU3 SAICTEP: dICTEMENK HycKayap = dusuko-
XMMHYECKHE METO/IbI aHAIN3a: MeToqrnueckre ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxanoBa.- Anmarsr: 9Bepo, 2016. - 196 Ger.
- DIIEKTPOH/IBI pecypceTap:
1. XKanmsr pusuka kypebl. Kynoekyrsr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynansik ¢usuka. Cradexoa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituyoexos b.K. xone 1.6. « DU3UKA (dapmariusi MaMaH/IbIFbIHA aQpHAFAH JOPICTEP
xuHarbl)»: oKy Kypansl/ b.K. Koituy6ekos, A.K. bpaxanosa, C. bykeeB.— AimaTsl: «2Bepo»
6acnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMabIK kaHe sapobiK ¢usrka. Crnabekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusnkacsl: Oky kypansl. / K. )Ky6anos at. AOMY. - Akre0e: K. XKybanos
ar. AOBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A.K., AmankyiioB T.I1. ®uszuka xkypebr: Oky Kypausl (2-1m11 6acsuibim).— Kaparauaast. 2019
https://aknurpress.kz/reader/web/1867
6. MeauumHAaIBIK OMOopU3MKa MEH MEITEXHUKAIAP OOUBIHIIA JTA00PATOPUSITBIK TPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/
8. bakbLiay:
1.Tmki sxoHe CBHIPTKBI (HOTOA((PEKT KYOBUIBICHIHBIH ailblpMalllbUIbIFbI HEE?
2.®oro3ddext 3anaapsl Kanaan?
3.®ororddekr yuiiH DUHIITEHH TeHaeyl Kajlail epHeKTerneai?
4.D0T037EeMEHTTIH CIEKTPAJIBbIK KOHE HHTETPAIABIK CE3IMTAIABIFI JereHiMi3 He?

Ne 12 Caoak

1. TakpIpbIObI: Ne12 skymbic. TepMoagnHAMUKAJIBIK KYHEHIH KbLIY ChIHBIMABLIBIKTAPbIHBIH
KATBIHACHIH aHBIKTAY.

2. Makcarbl: CTyaeHTTepre ra3faapaarbl MpoLeccTep/Ii, MEHIIIKTI KbITy ChIHBIM/BIIBIKTAPbIHBIH
KaTbIHACBIH aHBIKTAYbl YHPETY.
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3. OkbiTy Makcatbl: Kneman-/[e3opM oiciMeH MEHILIKTI KbLTY CHUBIMIBUIBIFBIHBIH KaThIHACHIH

AHBIKTAY.

4. TakbIpbINTHIH HETI3Ti CypaKTapbl:

1. M3onporueccrep.

2. TepmoanHaMKKa 3aHJIAPHI.

3. XKbury CHIMBIMABUIBIKTAP.

5. BiniM OepyaiH KoHe OKBITYAbIH JAICTEPi: >KYITACHII

AKYMBIC Kacay.

Ouliey KYMBICTAPBIHA KAKETTI KypaJji-KadabIKTap:
1. IlemHEr b1ABIC 15A.

2. Hacoc. M-MaHoMeTE ——
3. Manomertp
6. TakpIpbIn 00OMBIHINA TAICBIPMAJIAP:
e JKyMBICTBIH OPBIHAATY pPeTi

1. C «kpaneiH kaybin, (cyperl) Hacoc apKbpUIBI MaHOMETpPJETi CYHBIKTApAbIH JCHIeH
aiipIpMaIbUIbIFbI 8-10 OeiKKe KEeTKEHIIe Ypiey Kepek.

2. bajutonaarel KBICBIM TOJBIK TYPAKTaIFaH Ke3Jle SFHU MaHOMETPJETi CYWBIK JCHreiIepiHiy
KO3FaJIbICKI TOKTAJFaH/Aa IIKaja OOWBIHINA CYHWBIK JCHIeHJICpiHiH aiblpMambuibiFblH hl i
OJIIIIEHMI3.

3. C kpaHblH Te3 allblll MaHOMETpPIEri CyYHBIK JeHreiaepi TEeHECKeHIe Te3 Kaly Kepek.
bamtoHarel KBICKIM TOJIBIK TYpPaKTaJIFaHIa MAHOMETP/ETI JeHTr el ailbpManibuIbIFel h2 enmey.

4. Toxipubeni 10 pet kalitanay.

5. HoTtmxeHi kectere eHrizy.

Ne h1 (Mm) h2 (Mm) G dG E%

1.

2.

3.

4.

5.

6.

7.
opTa

. . h1op . o
6. hixone hy nin Monzmepin Gop=-————— epHeriHe KOWbIN ecentey
h1op ( h20p
"/ . CanpICTBIpMaIIbl KATEIKTI ecenTey
dh,+dh, dh
E=dG/G, = — —2+—1
hl -h 2 hl
2 2 2
& N ¢ (hll—hcp) +(h12—hcp) +...+(hlj—hcp)
2 2 2"

WS, . (h21—hcp) +(h22—hcp) +...+(h2j—hcp)

27 7095(n-1) n(n —1)

DHeprusaapabiH O61p Typ/ieH eKIiHII TYpPre aybIChleH 3epTeyMeH alHaIbICaThiH (YU3UKAHBIH
OeiMi TepMOIMHAMUKA JETI aTanabl.
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TepmoanHaMUKaIBIK ICHE HEMece XKyie men Oenrun O6ip keimeMmre ue 00NaThlH HEMece OHJIa
KYPETIH YIepicTepAl KapacTbIpyFa BIHFAHIBI KOPIIAFaH OPTaJaH MIapTTHl Typ/e OeiHIN ajdblHFaH
3aTTapapl aWTanael. TeHCI3MIK KyiHae TypFaH TYWBIK (OKIIayJaHFaH) Xyde ©3 OETIHIIE TYpPaKThI
xyhere ereni. JKyifenin Oip KyizeH ekiHIII KyiWre OipHeIIe apajblK caTbulap apKbUIBI OTYiH
TEPMOJAMHAMUKAIIBIK yAepic (IIpoliecc) AT aTaiibl.

Typa 6ip OarbITTa *KoHE KaWTagaH Kepi OarbITTa OTETIH YPIICTEpIi KAaUTBIMIBI Yiepic
nen ataiapl. byHaail yaepictep Ti30ekTi OipHeme TYpaKThl KyiaeH Typasasl. byran razmapaa 6asy
KYPETIH CBIFBUTY, YIFAal0, KbI3y OHE CaJKbIHIAAY YAEpICTEepiH KaTKbizyra Oonaapl. KailThIMChHI3
yAepic aen apaiblK KYWaiH eH 0oiMaca Oipeyl Typakchi3 00IaThlH )KOHE KaWTalaH Te3 e3repeTiH
CBIFBLTY, YJIFAl0, KbI3y, CANKbIHAAY, TU(QY3Hs, )KbUTyAbIH Oepinyi >koHe T.0. 0acTamkbl KaJbIHA
KEeIIMEHNTIH yaepicTi aitaabl. TepMonuHaMHUKaHBIH OipIHII 3aHbI TYHBIK JKyiiere OepuIreH Kbuly JbIH
SHEPrUsHBIH 0ACKa TypiHEe alHHATYBIHBIH CaH/IBIK cuMaThiH Oepemi.  dQ =dU+dA

TyifbIK kyiiere OepuIreH KbUTy MeIIIepl *KYHEHIH 1Kl SHEPTUsCHIH ©3repTyre KOHE CHIPTKBI
KYIIKE KapChl )KYMBIC aTKapyFa >KyMCala ibl.

Wnean ra3gapiarbl SKYpeTiH yaAepicTepal TEpMOJMHAMHUKAHBIH OIpiHINI 3aHBl apKbLIbI
TYCIHIIpY VIIIH Kelleci yaepicTepAi KapacThIPanbIK;

1. M30x0panbIK yaepic ra3asiH KeJieM TYpakTbl V=const, 00JFaH/aa KBICBIMMEH TeMIIeparypa
apachlHaibl OalIaHBICTBI KapacThIpajbl, SFHU Ta3 CBIPTKBI KYIIKE Kapchl skymbic dA=0
aTkapmaiinel. ["asra Oepinred sxanmsl xpury Memmepi dQ =dU  Tek imiKi SHEprHsHbI ©3repTyre
AKyMcanabl.

2. N300apanblk yIepic Ta3aelH KbICHIM TYpakTel P=const, OoiraHna KeJieMMMEH TeMmIepaTypa
apachIHJarbl OAIaHBICTHI KapacThipaabl. ['a3ra OeplireH >Kaimbl KbUTY MeJIIIepi 1IKi SHEPTUsTHbI
©3TepTyre )KOHE CBHIPTKBI KYIITKE KapChl )KYMBIC aTKapyFa kymcanapl. ['a3 KbI3aapl, YIIFasIbl KOHE
CBIPTKBI KYIIKE KapChl )KYMBIC aTKapabl.

dQ = dU+dA = dU+ Pdv

3. MBoTepMHSIIBIK yAepic Ta3AblH TeMIepaTrypachl TypakTel T=const, OonFaHIa KbICBIMMEH
KOJIeM apachIH/Iaibl OailIaHbICTHI KapacThipaabl. ['a3aeiy imki sHepruscel dU = const e3repmeiii.
["a3ra GepuIreH >Kajmbl XKbUTY MeJIepi dQ =dA Tex CBIPTKBI KYILIKE KapChl )KYMBIC aTKapyFa
dQ =d A xxymcananpl.

4. AnuabatanslK yAepic el TYWBIK Kyie ChIPTKbI OpTaMeH >KblTy anmMacmnail xypetin dQ =0
yaepicti atanel. MyHai yaepic Ke3iHAe >KYMBIC TEK 1IIKI SHEPTUSIHBIH €Ce0iHEH OpbIHIaIa bl
114526 ynepic éaciidd e'sinn dA=-dU ioéi yiddasyit» xemyi afidaiiai id0idagaan.

JleHeH1H XbITy CUBIMBLIBIFBI JIET OHBIH JKbUTY KaOBUIJAFBII KAOUIETIH CUMIATTAUTHIH (DPU3HKAIIBIK
[IaMaHbl SIFHU JIeHe TeMIiepatypackit Oip rpaayc KenbpBunre e3repTyre KaKeTT1 KBLTY
MenmiepiH aiTtaapl. O TepMOAMHAMUKAIIBIK YAepicTepre OaiIaHbICThI OOJFaHABIKTAH N300apabIK
Cp xoHe uzoxopanbik Cv
MEHIIKTI JKBUTY CHBIMJIBUIBIKTAPBl  KOMIaHbLIaabl OChl €Ki KBITy CHBIM/IBUIBIKTAPBIHBIH
kateiHbICBIH G = Cp / Cy TepMoanHaMKKaIa aquadbara KOpCEeTKIIi e aTaiIbl.

TepMoauHaMUKaHbBIH Nsoynepictepaeri xputy
No W3oynepictep OipiHIII 3aHBI CUBIMIBUIBIK
dQ =dU+dA C=dQ/dT
1. | 30TepMUsIIbIK du=0, dQ=d A dT =0, Cr=w0
yaepic, T=const
2. |H3o06apanbIk yuepic, dQ =dU+dA Cp = dU/dT+dA/dT = Cv +R,
P=const Cp-Cv = R — Maiiep renieyi
3. | M3oxopansik yaepic, dA=0, dQ =dU Cv=du/dT
V=const
4. | AnnabaraisIk yaepic dA= -dU Ca=0
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TepmoauHaMuKaHbIH |-111 3aHBI TYHBIK KYHeneri SHeprusHbIH Oip TYpIEH eKiHIIi Typre
aybICYBIHBIH CaHJIBIK CUMATTaMachlH Oeperi. An OWI 3aH KyHeneri MpOoIecTep/IiH XYpy OarbIThIH
Kepcete anmaiinpl. COHIBIKTaH OHBI TEPMOJMHAMMKAHBIH 2-II1 3aHBl  TYHBIK OKy#eneri
MPOIIECTEP/IIH ©3repy OarbIThIH KepceTeAl. bysl 3aHabl TYCIHAIPY YIIIH 3HTPONUS JEreH YFBIM
€HT131IreH.

DOHTpoIUs AeN W30TEPMUSIIBIK JKOJIMEH ©3TepeTiH TYHBIK Kyieneri Kby MOJIIEPiHiH COJ
TeMIIepaTypara KaTbIHAChIH aiTa bl

52
-
3aHBUIBIKTHI CUIATTAY YIIIH SHTPONHUSHBIH ©3repici KoJIJaHbUIa bl
d ) . . .
ds = ?Q dQ=T-S bynan xylexneri e3repeTiH XbUTy MOIIEPIH IHTPOMUSHBIH

e3repici apKbUIbl cHmarTayFra 6onansl. TYHBIK JKyiie YIIiH TepMOAMHAMHUKAHBIH OipiHII 3aHBI MBIHA
TYPAE Ka3blIabl.
dU =dA+dQ Mynnarel dU - TYHBIK KYHEHIH 1IKiI SHEPrschl 1MIKI KYIIKE KapChl
aTKapbUIaThIH KYMBIC XKYHEHIH 60C SHEPruschl ece0iHEH OpbIHIAIAIbI.
An dQ xylieaen OeIiHII MIBIFATHIH JKbUTY OaliJIaHBICKaH SHEPTHSHBIH eceOiHeH 0oJapl.
CoHBIMEH TYHWBIK JKYHEHIH IIMIKI JHEPruscbl 00C JKoHe OaiJIaHBICKaH JHEPTUSHBIH
KOCBIH/IBICBIHAH TYPaJIbl.
dU=dF+TdS
TyibIK Kylene mpolecc 1IMKI 3HEpPrus TOJBIK TayChbUIFaHINA KYypell sSFHU O0C SHeprus
KeaMui an suTponus eceni dF<0, dS>0.
SArau xyilene npouecc 6oc sHeprus kemin 0-re, an SHTPONUS OCII €H MaxX >KETKEHIe
xypeni. XKyieHiH MyHaaii KyiHiH TEpPMOAMHAMUKAIBIK TeTIe-TeHIIK JAeT aTaiabl.
6. barasay aaicrepi: ayb3iia cypay
7. OneduerTep:
- Heri3ri:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emimM: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayn ¢usnka. 2- 6emiM: oKynbik Anmarsr: 2014
3. buxkiritoB T. Xanmnel ¢pusnka Kypcsl: OKyJbIK - AMaTbl: DKoHOMHKa, 2013
4. Epmexosa XK.K. XXanmbl puzuka. Monekynaislk gpusuka xoHe TepMoanHamuka: OKy Kypabl.-
Anmarsr: TOO Osepo, 2024.-120c.
- Kockimina:
1. Amepxanosa I11.K. ®u3nka-XxUMHUSIBIK aHATIU3 9JICTEP: 9IICTEMENK HycKayaap = dusnko-
XMMHUYECKHE METO/IbI aHAIM3a: MeToauueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ I1I.LK. AmepxaHnosa.- Anmatsl: 9Bepo, 2016. - 196 Ger.
- DIEKTPOHIBI pecypcTap:
1. XKanmsr pusuka kypesl. Kynoekyrsr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik pusuka. Criabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. xxone 1.6. « DU3UKA (papmarius MaMaHbIFbIHA apHAIFaH JopiCTep
xuHarbl)»: oKy Kypaisl/ b.K. KoituyGekoB, A.K. bpaxxanona, C. bykeeB.— Anmatsl: «9Bepo»
6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMIpIK koHE sapoibiK ¢pusrka. Crnadexosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacel: Oky kypaisl. / K. XKyb6anos at. AOMY. - Akrebe: K. XKybanos
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., Amankysnos T.I1. @usuka kypcesl: OKy Kypaunsl (2-m1i 6acsuibiv).— Kaparanasr. 2019
https://aknurpress.kz/reader/web/1867
6. MenunuHanibIKk OM0pU3NKa MEH MeITEXHUKaIap OOMbIHIIA JJAOOPATOPHSUIBIK MPaKTHKYM. OKy
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kypanel./ Y.A.baiizak, K.JK.Kynabaes. — Anmatsi: «3Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/

8. bakpLiay:

1. M3onporueccrep.

2. TepmoanHaMKKa 3aHIAPHI.

3. XKbury CHIMBIMABLIBIKTAP.

Ne 13 Caobak

1. TakbIpbIObI: Ne 13:kymMbIc: ATHBIMAJIBI TOK Ti30erinaeri UHAYKTUBTIJIIK MeH
CUBIMABLUIBIKTBI OJIIIIey
2. MakcaTbl: aKTUB, CUBIMABUIBIK KOHE MHIYKTUBTLIIK KeJeprici 6ap aifHpIMabI TOK Ti30€KTepiH
3epTTey.
3.0OKbITYy MiHZeTTepi: ANHBIMAIIBI TOK Ti30€T1H OKbII YHPEHY
4. TakpIpBINTHIH HETi3ri CypaKTaphI:
1. aiiHBIMAIBI TOK, TI30€TiHIH AKTUBTI, UHAYKTUBTI OHE CUBIMJIBUIBIK KEIEPTiCiH.
2. TYpaKkTbl, aWHBIMAIBI TOK J>KOHE OJIAPABI CHUIATTANTHIH IIaMaJlap/Ibl.
3. aifHbIMaNIbl TOK TI30€TiHJEerT WHIYKTUBTIK JKOHE CHBIMIBUIBIK KeaepriiepiH ¢GopMynanapbiH
KOPBITHII ITBIFAPY/IbL.
4. oprtypai osnemeHTi Oap alHbIMalbl TOK Ti30eri YIIH TOK OHE KEpHEYIiH  BEKTOPJBIK
JIrarpaMMaliapblH CaTy/Ibl.
5. JKYMBIC KOHJBIPFBICBIHBIH CXEMAaChIH KHHAM
aITyJIbL.
5. bimim Oepyain xoHe OKBITYABIH JddicTepi:
HKYIITACHIN KYMBIC JKacay.
Ou11ey KYMBICTAPBIHA KAXKETTi KypaJi-
JKadabIKTap:
NHIyKTUBTUIIK KaTyIIKa.
Konnencarop.
BonbTmeTp.
Kepney perrerimi.
Muinmramnepmerp.
XKanrarpim ceimaap.
KoHABIPFBIHBIH CHIATTAMACHI
JlabopaTtopusiiblK  KOHIABIPFBI  Ti30€KTeH IKalFaHFaH WHAYKTHBTINT «L» KkarymikamaH,
CUBIMIBUIBIFBI «Cy» KOHACHCATOpAaH, Keaeprici «R» pe3ucTtopiaH koHE TOK KYIIIH — ONIICUTIH
MuIIammepmerpaeH typansl. Kepuey, mamacein perrerim (MIIT) apkbuibl Gepidin BOJBTMETP
apkeUIel enmmeHeni. Konaencarpora mapamrens «K» KT KOCBUTFaH, O TYWBIKTAIFaHAA TOK
KOHJICHCATOpP apKbUIBI OTIEH TEK KaTylIKa apKbUIbI FaHa OTedl Je, TI30eKTiH TONBIK Keaeprici
KaTYIIKaHBIH aKTUBTI )KOHE WHIYKTUBTI KEJACPTICIHEH TYpaabl. AJl KUIT aXXbIPAThUIBIT TYPFaHIa TOK
KOHJICHCATOp 3apsaTaiiibl. KOHIBIPFRIHBIH cXeMachl 1 —CypeTTe KopceTiireH
9.2KyMbICTBI OpBIH/AAY PeTi:
1. KinTti Kockimn, Ti30ekke «U» kepHey 6epe oThIphIN, «l1)» TOK KYIIiH eJIIIey KEpek.
2. KinTTi axsipatsin I2 TOK KYLIH eJlIey Kepek.

OrwNE

L
Ay PN
&Y
;£ = v K O\
~ 220 B| HITT C 1-cyper.
KTJ R =450 Om
&3
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3. AnbIHFaH MOJTIMETTEP/I1 TMal1aJaHbIIT.

2
a) TiI30eKTiH MHIYKTUBTLIIK Keaepricid (XL) aHbIKTay Kepek. X = — | —R

6) KaTyIKaHBIH MHAYKTHBTINIrH ( L)ansikTay kepek. L =X /w (w=2xnf =314 c?)

2
A + U 2
B) TI30€KTiH CHBIMIBUIBIK Keiepricid (Xc) aHbIKTay KepeK. XC SN XL = |_ —R
2

1
WX

4. backa kepHeyJep YIIiHIE mamManapAbl >KOFapFbIIarbliail ecenTey Kepek.
5. LoprxoHe Copr MOHICPIH aHBIKTAY KEPEK.
6. OumneHreH )koHe aHBIKTANIFaH MIamManapabl 1 KkecTere eHrizy Kepek.

I') KOHJICHCATOPBIH CUBIMIBLIBIFBIH (C) aHBIKTay KEpEK. C=

1- kecrte

Ne [ U, B I, A I2, A XL, OMm L, Tn Xc, OM C, @ Copr, @

WP

Kpickama Teopus

AWHBIMAJIBI TOK Jlel IIaMachl YakbITKa OaillaHBICTBI TapMOHUKAIBIK 3aH OoibIHINIA
e3repeTiH [=loSinmt ToKTHI aTaiiabl. 2-cyperTe Tek pesuctop (R) Fana 6ap Tizoek Oepinren. MyHnaii
PE3UCTOPIIAPIBIH KeAepriiepl akTUBTI jgen aranaabl. Omapaa dJeKTp dHEPTUsUIapbl TOJBIFBIMEH
SHEpPIrUsHbIH 0acKa TypJepiHe, MbICaJibl 1MIKI  3Heprusra aiHanapl. TOk NeH KepHeymiH
aMIUTUTYAIBIK amanapbiabiy «lo» MeH «Uo» apaceiHIarel OYphIITE  (a3a JIen aTar, OHBI «(»
opriMeH Oenrineni.

AKTHBTI Keaepriiepie TOK NeH KepHey Oipaeil (daszana esrepefi, COHABIKTAH —oyapaa
(azanbIK bIFBICY HONTE TEH (3-Ccyper).

) LU
L
| R
~ 17 u j[= I , Um;L=
? | V TOK 0Ci
2-cyper 3-cyper 4-cyper

I"apMOHUKaNBIK ©3repeTiH MaMaiapAbl BEKTOPJBIK AUarpaMMaMeH KECKiHAETeH bIHFAMIIbI.
Ou y1riH ropu30HTaNIb OCh OOMBIMEH TOKTHIH aMIDIATYIANIBIK mamMachl «lo»

CaNbIHA/bI, Al KepHEeYyIiH aMIuTyaanblk MoHI «Uo» BEKTOPBIH, (pa3aHbl ecKepe OTBIPHII TOKKA
KATBICTHI CaJla/Ibl.

Tiz0exkTe Tek akTUBTI Keaepri OonraH ke3ne pesucropaarbl kepHey Uor=loR BekTOpbI
TOPU30HTANIb OCh OoibIMeH OarbiTTanaznel. Cebebl MyHmail Ti30eKTepjie TOK IMEeH KepHey Oipaei
¢azana TepOenreHaiKTeH (hazablK BIFBICY HONTE TeH (4-Cyper).

AKTHBTI KeJieprici eTe a3, MHAYKTHBTUIIK L KaTymikacel 6ap Tizoekre (5-cyper) KepHey TOK

KymiHeH 7t/2 ¢dasa annga xypeni (6-cyper). by ke3ne kaTymkagarsl 030K WHIYKIUSHBIH JJICKTP
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KO3FayIllbl KYIIl TOKTBHIH ©3repyiHe KeAepri jkacay ce0eOiHEeH O KepHEYACH KaJbI KOSJIbl. 7-—
CyperTe MHIYKTHBTUIri Oap Ti30€K YIIH TOK KYIIi MEH KEpHEYAIH BEKTODPJIBIK JHAarpaMMachl
OepiiareH.

& U,I &
Jﬂ U Uy
P ?m />\\ w2
~T O ;:
"—f’ TOK oci
S5-cyper 6-cyper 7-cyper

UoL=lowL mama karymkamarsl KEpHEYHIH aMIUIMTyAachl, ai X =wL HHIyKTHBTLIIK
kenepri. MyHiarsl W—aifHbIMajibl TOKTBIH [UKJJIIK KALTITL. MHIYKTUBTIIIK KeIeprijiepiHie dIeKTp
SHEPTUSACHIHBIH HIBIFBIHBI O0NMMaiibl. MyHail Keaeprijiepii peakTHBTI JeM aTaifbl.

CubimMabutbiFbl «Cy» KOHJIEHCATOp Oap alfHBIMAJIBI TOK Ti30€riHae KepHey TOK KYIIHEH 7t/ 2
daza kamei Tepoeneni (8,9 cyperrep).

Ul ¢ TOK OCi
Jﬂ A& § /’_m, 2 I;
o U wdlll
r:f A\ /3( ot U
NNOT
8-cyper 9-cyper 10-cyper

BekTopiblk auarpamMma: KepHEyre CoMKec KeJEeTiH BEKTOpP TOPH30HTANb OpPHANACKaH TOK
BeKTOpHI «lo» gan 90° Oypsii keitiH canbiHaas! (10-cyper).

CrritbimapublK keneprici Xc=1/(wC) TeH, OHBIH IIamMachl KOHAEHCATOP CUBIMIBLIBIFBI MEH
KULTITIHE OaIaHBICTBI OO0JIa/lbl. DHEPTUsl MIBIFBIHBI OOJIMaFaH/IbIKTaH, CUBIMIBUIBIK KEIepri Jie
PEaKTUBTI Keaepri O0Iaabl.

Peannpr Ti30exTepne xKorapblia aWThUIFaH Keaepri TypiepiHiH OapibiFbl ke3neceai. Exml
pesucropaaH R, karymikagan L xone koHaeHcartopaan C TypathiH Ti30eKkTi Kapacteipaiibik (11-
CYpET).

R L C

] AN |

—— UL—--u— UC — =

]
|

— )

11-cyper.

Erep oceiamait Tizoekteri Tox [=IpSinmt 3anpiMen e3repce, onma kepaey ae U=Uopsin(mt+o)
3aHbIMEH e3repeli. MYHIaFbl «(» —TOK MeH KepHEY apachlHAarbl (ha3a-JbIK bIFBICY.

OchIHai Ti30€KTiH TOJBIK KEAEPTiCiH (Z-uMITeIaHC) XKoHE (pa3alibIK BIFBICYBIH ((0) aHBIKTAY
YIIiH BEKTOPJIBIK JMarpaMMaHbl  KoijgaHabiK. Erep pesucropmarbl  (Uor), HWHIYKTHBTI
karymkagarel (Uo) sxome kouaencatopaarbl (Uoc) KepHEymiH aM-TUIMTYIalblK MOHIEPIHIH
BEKTOpBI 12-cyperrerifieid Ooiyica, KOPBITHIHIBI KEPHEYAl AaHBIKTay YIIIH OCHI YII KEpHEy
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BEKTOPJIAPBIH KOCY KEepeK.

Ochl BEKTOPIBI MapayieiorpaMM 9Jiici OOWBIHINIA KOCCAK, KOPBITBIHIIBI  BEKTOp, SFHH
kepreyai Uo=Uor+(UoL-Uoc) TabambI3.

Erep Uor=I0R, UoL=1l0XL, Uoc=loXc eckepcek, onma 12-cyperreri ABC ymOypbImbHaH
10°Z%=10°R?+10?(XL-Xc)? KeJTiIl IIBbIFa IbL.

MyHarbl «Z» TOJBIK Kelepri HeMece alHbIMalIbl TOK TI30eriHIH UMIICIaHChI IS aTalla Ibl.

On ZZ\/R2 -I-(X,_ —XC)2 [amMachkIHa TEH,

+ UL B  Upp I

[ I UDL‘ Unt: p
UDL‘ Ul:lt:w

TOK OC1

L J

A P C TOK 0Ci

= -
L L

¥ UEIC UDR I ¥ UI:IC

12-cyper 13-cyper

(XL — Xc)
R
Conrbl epHekTeH, erep X >Xc 0Ooiica, oHa >0 XKoHE KOPBITHIH/BI KEPHEY TOK KYIIIHEH
«@» OypblmbiHa anga, erep X <Xc Ooiuca, onga ¢>0 koHe Ti30€KTeri KOPBITHIHABI KEpHEY TOK
KYLIIHEH «@ «OypblmibiHa Kaiubll TepOeneni. COHFBI JKarnal YIIIH BEKTOPJBIK Auarpamma 13-
cyperrerijeit 6omaabl.

®a3anbIK BIFBICYIBI MBIHA (POpMYJIaaH aHBIKTayFa Oomansl: tge =

| U
\/R2 +(XL _Xc)2

Ken sxarnaiina syekTplii oaMIeNHTiH Kypaijap TOK MeH KepHEYIiH aMIUIUTYAAJIbIK MOHIHEH

AWHBIMaIBI TOK Ti30€r1 yiriH OM 3aHbl TYPJ€ Ka3bUIaibl.

repi acepiik MoHzepiH enuieini. Erep Oyl MoHIEpHiH apachlHIAArbl OaillaHbICThI |3(D & |0/ \/E ‘

X Uso
0]
JRZ+ (X, —X.)

Tipi skacymranapIelH YINa apajiblK CYHBIKIICH KOPIIAJIFaHbI, XKacylla IUTO-TIa3Mackl MCH
OCBI CYMBIKTBIH JJIEKTPOJIUTTIK KacueTi Oap eKeHi, opi ojapblH OTKI3TIMTIK  KabijeTi Haap
MeMOapaHa Oein TYpaTbIHbI Oenrini. MyHnail kyileneplie  CTaTUCTUKAJIBIK  JKOHE
MOJIAPU3ALUSIIBIK CUBIMJIBUTBIK OaifKal IbI.

CoHFBI 3epTTeyJep Tipl YINAHBIH WHAYKTHBTUIIK KAaCHETI KOK, COFaH COMKEC OHBIH TEK
aKTUBTI >KOHE CHUBIMJBUIBIK KEIEpriciHiH Oap ekeHiriH kepcerTi. Tipi yiina apKbUIbl aifHBIMAIIBI
TOK OTKEHJIC OHJa DJEKTPIIK JucnepcHs OaiKamaabl, COHBIH OCEpIHEH Tipi YJIMAHBIH TOJBIK
KeJIeprici *UUIIK TOMEHAeTeHae OeNrii mamMara JAeWiH apTajbl, all )KOFapblUIaFaH/a €H a3 MOHTE
YMTBUIQIBL. DJIEKTPIIIK JUCIepcHsi KYObUTBICH TEK Tipi YJIITara FaHa TOH KaCHET, MBICAJIBI YIITTAaHbIH
3aKBIMJATY IOPEKECIHE COlKeC ChI30ACBIHBIH TIKTITI OpTYpJIi OOMa kL.

¥3aK caKTaJFaH XoHE TpaHCIUIaTallUsUIaHFaH YJIMagapablH CanachklH, TIPHIUTIK JIOpeXeciH
TEeKCepyle VIMaHbIH DJJIEKTPNIK OTKI3TIITIrT HEMece TONBIK KEAEprici  ©Te  BIHFAMIBI
JTUArHOCTUKABIK TecT Ooma anmazel. CoHmai—aK Tipi OMOJOTHSIIBIK YImaapaarkl (a3aiblK bIFBICY

Uy = Uo/ \/E eckepcek, oHaa OM 3aHbl l > TYPZE 5Ka3bLIaJIbl.
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TypaJibl KO MAJIIMET Oepe ayiajbl, MbIcaibl. Tipi yima ymriH 1 k[’ )KMUTIKTE TOK IIeH KepHEey
apachIHaFs! (ha3anbik bIFbICY 55° GomabL.

FE 5 F 9

Z
Zmaxk
2

1-Tipi yma
2-3aKpIMJIAJIFaH YJIIa
3-emi yimna
14-cyper 15-cyper

7. OneouerTep:

- Herizri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsr: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6esiM: oKynbIKk Anmatsl: 2014
3. buxirito T. XKanmnel ¢usuka Kypesl: OKYJIBIK - AIMaThl: DKoHOMUKa, 2013
4. Epmexona XK.K. XKammsr pusuka. Monexymnansik pusnka xoHe TepMoguHaMuka: OKy Kypaibl.-
Anmarsr: TOO 9Bepo, 2024.-120c.

- Kocbimima:
1. Amepxanosa II1.K. ®u3nka-XxUMHUSIIBIK aHATIU3 QIICTEpP: dIICTEMENK HycKayaap = ®usuko-
XMMHUYECKHE METO/IbI aHAIM3a: MeToqrnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxaHnoBa.- Aiamatsl: 9Bepo, 2016. - 196 Ger.

- DNEKTPOHIBI pecypcTap:
1. XKanmer ¢pusuka kypest. Kynoexynst M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik ¢usuka. Criabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. xxone 1.6. « DU3UKA (dapmarius MaMaHIbIFbIHA apHAIFaH JOpicTep
xuHarbl)»: oKy Kypaisl/ b.K. Koituy6ekoB, A.K. bpaxxanoBa, C. bykeeB.— Anmarsl: «9Bepo»
6acmacsr, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMapbIK koHE sapodbiK Gpusmka. Crnabexosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacel: Oky kypaisl. / K. XKybanos at. AOMY. - Akrebe: K. XKybanos
ar. AOMY B0, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A.K., Amankyinos T.I1. ®usuka kypesl: OKy Kypansl (2-m1i 6acsuibiM).— Kaparanast. 2019
https://aknurpress.kz/reader/web/1867
6. MeaumuHaIBIK OMOpU3NKa MEH MEITEXHUKAIAp OOWBIHIIA JJA00PATOPHUSITBIK MTPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/
. bakbl1ay cypakrapsl:
AMNHBIMAIBI TOK J€TT HEH1 aTaiMbI3?
WHAyKTUBTITIK KOHE CUBIMIBUIBIK KeIeprijiep Kanai ecenrenemi?
Nmnenanc nerenemis He?
Tipi yImaHbIH TOJBIK KEAEPriCiHIH epPeKIIENIKTepi, KOHE OHBIH AMArHOCTHKAJIBIK KOJJIAHBLTYHI.

Awh = o

Ne 14 Caodak

[E—y

TakpipbiObl: TaceiMangay KyOwsuibichl.  Jnddysusuiblk  mpoueccrep. CramuoHap KoHE
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crarmoHap emec 1uddy3usi.
2. CabakThIH MaKcaThl: 3aTTapblH CeNKOC TachiManay Ke3inzeri auddysus. Juddy3usanbin
KCHICTIKTET1 TapaJlybl )KOHE OHBIH >KbUIIaM/IBIFBIHBIH 63Tepyl. MemMOpaHa apKbLIbl JopLIepIiH
OTIMJILTITT MEH OJIAp/IbIH aF3aFra eHyl HayKacThIH (PH3UOJIOTHSIIBIK JKal — KyliHe OaiJIaHbICThI
0OoJ1aabL.
3. OxpITy MinaerTepi: Jduddy3ust KyObUTBICHIHBIH KOJIAAHBUTYBIH YHPEHY.
4. OKBITY K9HE OKbITY dICTEPi: IIaFbIH TOIIEH )KYMBIC .
5. TakbIPBINTHIH HETi3Il CypaKTapbl:
e CryaeHTTiH OLTIN KeJyre THicTi MaJliMeTTepi:

-®uznkama KaHaal IpoIecTi TaChIMANIJIaHy AeiMi3. MbIicall KeTip.
-’Kanmnel TaceiMaiiany TeH eyl Kajiai xKa3blaibl.
-Jluddy3us Mmexanuzmi.
-uddy3us kangaii hakroprapra OaiIaHBICTBI.
6. KpIckaia Teopusi.

Jubdy3us gen MoJeKylamapiblH JKbUTYJIBIK KO3FaIBICBIHBIH CaJlJapblHAH  3aTTHIH
KOHIIEHTPAIUACHI KOIl OPTa/IaH KOHIEHTPALIUACHI a3 OpTara Kapai ©3iriHeH oTyiH aiiTajbl.

®Ouk 3aHbI OOMBIHITA AUQPY3USTHBIH KBUIIAMIBIFE KOHIIEHTPALUS TPAIUeHTI MEeH nudy3us
OTII KaTKaH ayJaHra Typa MpOMOpIHOHAT O0IaIbl:

dm dl
— =-DS—,
dt dx
MyHgarel dm — MemOpana apkputel dt yakbITBl IOIiHIE OTKEH 3aTTHIH MOJIIepi, 2\ KOH-
X

LEHTPALUSIIBIK TPalueHT, S — nudy3us eTeTiH ayaaH, D — muddysus korpduumeHTi.
Huddysus ko3 duunenTi — 3aTThIH TAOUFAThIHA )KOHE TEMIIEpaTypachlHa Tyl 1ama.
KoHneHTpanusiiblK rpaauent nen qud@y3ust 6arbIThIMEH 3aT KOHIICHTPALMSICBIHBIH 9p O1p
Y3BIHABIK OlpIiriHe KeJeTiH e3repiciH aiTtanbl. KOHIEHTpanusIbIK TPaAUEeHTTI aHBIKTAy KUBIH
OonrangakraH, auddysusHsl cunaray ymiH Komnengep MeH bepiyHna ycblHFaH —TeHAEYAl
mangalaHrad TAIMIIL:

dm
E = _PS(Cl _Cz) )

MyHJarel P - eTiMaimik koapduuuenti aud@ysusHslH MemMOpaHa KacHeTTepi MEH
GyHKIMOHANABIK KyHiHe Tayenaunrid kepcereai, Ci1,C2 — 3aTThIH MeMOpaHaHBIH
1I1IK1 )KOHE CBIPTKBI JKaKTapbIHIAFbl KOHIICHTPAIHSIIAPhI (CYpeT).

Tex kaHa KOHUEHTpauusiap albIpbIMbl calfapblHaH OTETIH IudQy3UsIHbBI
kail iuddy3us aen ataiabl.

Erep memOpana eptinreH 3aThl OTKI3eTiH 0o0jica, OHIA OJ KOHIIEHTPAIMICHI KOFaphI
KaFbIHAH KOHIIEHTPALMSCHl TOMEH *aKka Kapail ere OGacraiinbl. byn KyObUIbIC KOHIEHTpausiap
alBIPBIMBI TCHECKEHTE JICHIH OTe/l. 3aT TaChIMAIBIHBIH MYH/Iai TYPiH CEJIKOC TaChIMaJl ISH/I.

Cenkoc TacsiMail Kanait etefi? Erep maiifa skakchl epuTiH 3aT 0oJjica, oHza 0J1 MeMOpaHaia
epin AuQy3USHBIH KOIMI1 3aHIapblHa OarblHA OTHIPBI, MEMOpaHa apKbUIbl ©T€ anaabl. All, cyaa
epUTIH 3aTTap MeMOpaHaJaFbl KaHaIJap apKbUulbl oTedl. byn ke3de nme 3aTapiAblH  eJmmeMi
KaHaJlJapMeH ColiKec Kelice, MeMOpaHa apKbUIbl ©TETiH TachiMasl Juddy3ust 3aH1apbiHa OaFbIHA b
An memOpaHa KaHAJIJIApPBIHAH ©JIIeMJIepl YJIKEH OOJNbBIN, ©3IrTHEH ©oTe aJIMaWThIH 3aTap/IbIH
(TmIoKO03a, TIUIEPUH, AMHUHKBIIIKBUIIAPABIH) Oenriai Oip KOHIEHTpauusiap albIpbIMbIHIA
MeMOpaHa apKbUIBI ©TY JKBUIIAMJBIFBIHBIH ©Te >KOoFapbl Ooibimt, Komnennep-bepmyHn 3aHpiHa
0arbIHOAWTHIHBIFBIH KEHUTACTIITEH JKOHE aIMacThIpy Auddy3usuiapsIMeH TyciHaipyre 0oaabl.

Kenungerinren auddy3usiHbl MoJIeKyIaiap MEH HOHAAP/bl TaChIMAIIAWTHIH, MeMOpaHaaa
KAKChl CpUTIH apHaibl 3aTTaplblH KOMEriMeH JKYpPeTIH TackMal Jem TyciHeMi3. ©3aepi
MeMOpaHaZa epyu aJMalThIH MOJIEKyJanap OChIHJAN TachIMaAayIlbl MOJIEKYyJallapMeH KOCBUIBIIL,
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KOMIUIGKC KYpy HOTIKeCiHAe MeMmOpaHa apkpUibl eTtenmi. TachiMaingayimibl MoJeKylia 00C He
OekiTinreH 60bIn Kenei (Cyper).

!

| |

| |
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At I X —p AX —3pX | +A
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| |
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bip taceiMangaynisl X MoJIeKyJ1achl TACHIMAJIaHATBIH A MOJICKYJIAChIMEH KOMIUIEKC KYPHIII,
MeMOpaHa apKbUIbI OTIill, A MOJIEKYyJIachlHAH OOCAHBIN, Kepi KAWTHII KEJiN KeleCi MOJICKYJIaHbI
Tacyra azip O6ojaabl. Ay, 6acka TachIMalAayIlbl MOJICKyJIajap MeMOpaHaHbIH O1p KaFbIHAH CKIHIII
KaFpIHA OTIM )XYpMel, MeMOpaHa KaHaJIbIHAa OeKin opHaiackaH. by ke3ze onap TackIMalgaHaThIH
MoJIeKyaHbl 0ip-0ipine sctadera OoibIHIIIA Oepe OTHIPHIN, MEMOpaHa apKbIIbl KJIETKaFa JKETKI3e/Il.

Keningerinren nupdy3usaeiy 6ip Typi — anmacy muddysusicel. by ke3ne xemekmni 3ar
muddy3usnaHaTeiH A 3aTIIeH KOMIUIEKC KYpbI, MeMOpaHaHbIH apfbl OeTiHe Kapail Ko3rasiaJbl.
Aprbl OeTinze A 3aTThIH MOJEKyJlachl OocaHaabl Ja, OHBIH OpHBIHA B MoJieKynachl KOCBLIBII
KYpbUIFaH ’KaHa KOMILJIEKC Kepi KalTa bl

Judy3usHpl KEHUACTYII KOMIUIEKCTEPAIH TAaOMFaThl oJli HAKTHUIBl AHBIKTAIFAH JKOK.
bipak, kernrtereH ranbivaap 0opkaMbl OOMBIHIIA KIIETKA MEMOpPAaHACHIHBIH JIMIHUAIHAE €pU alaThlH
KO3FaJIMalIbl KOMIUIEKCTEp Ty31eai. OcbutapIbiH KOMETIMEH 3aT TaChIMAJIbI JKY3€Tre acaibl.

JKorapsela aifiTbuIFaHap HEUTpasl MOJIEKYJIAIapIblH MACCUB TaChIMaJIbIH TYCIHAIpeai. bipak
KOl arJaiiga epired 3at OemiekTepi 3apsaranrad (MoH) O0oyaapl, MyHail OOIIEKTEP TaChIMaIbI
TEK KOHILIEHTpaLUsu1ap ailblpMachlHa €Mec, 3JIEKTP NOTEHIMAIbIHBIH aiibpMachlHa J1a TOYel.

ConbpiMen, auddy3ust KIeTKagarbl 3aTTapblH MACCUB TACHIMAJBIHBIH HETI3ri TYpi OoJbIn
tabbutagpl. Kanmran maccuB TachkIManaap Typi Cy TachIMallblH KamTamachkl3 eredi. Kierkamap
TIPIIUIITIH/AE CY 6T€ MaHbI3/Ibl posib aTKapapl. COHIABIKTaH KJI€TKalap MeH TKaHJEp/iH CyFa JereH
OTKI3TILITITIH 3epTTeyaiH MaHbI3bl 30p. Cy KJIeTKanap MeH TKaHJepre 0CMocC, 3JIEKTPOOCMOC KOHE
¢GuabTpanus apKbUIbl 6Tyl MYMKIH.

CyabiH naccuB TackiManbl, quddy3usgan 0acka, GuiabTpanus (CiHipy) KOIBIMEH A€ OTe/li.
By xe3ne, MmeMOpaHaHBIH €Ki JKarbIHAAFbl OCMOCTBIK KBICHIMHBIH aiBIPMachl Cy MOJIEKYJIAChIH
KIHIIIKe KaHainap OoMbIMEH Ko3fanbicKa Kenrtipenai. TacbiMan >KplinaMibiEbl Ilyazeiinb 3aHbl
OOMBIHIIIA AHBIKTAIAIBI.

Tipi kneTkazna >MEKTPOXUMUSUIBIK TPAaJUeHT a3zaiiMalijibl, OJ aKTUB TPAHCIOPT €CEeCiHEeH
TOJIBIKTBIPBUTBINT OTHIPaAbl. Byl Ke3e 3aT AJIeKTPOXMMUSIIBIK TPAJUEHTKE KapChl TaChIMAIIaHAa bl
14, KJIeTKa AKYMBIC sKacaiiibl.

6. baraaay anicrepi: ayb3iia cypay
7. OneduerTep:
- Heriari:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayn ¢usnka. 2- 6eiM: oKynbIik Anmartsl: 2014
3. buxiritoB T. XKanmel ¢puznka Kypchl: OKYyJbIK - AnMaTbl: DkoHOMHKa, 2013
4. Epmexona XK.K. Kanmel ¢puszuka. Monekynaisik huznka xoHe TepMoanHaMuka: OKy Kypasibl.-
Anmarter: TOO 3Dsepo, 2024.-120c.
- Kocbimina:
1. Amepxanosa II1.K. ®uznka-XxUMHUSIIBIK aHATU3 9JIICTEP: 9MIICTEMENK HycKayaap = Ouznko-
XMMHAYECKHE METO/IbI aHaIM3a: MeToqnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxaHnoBa.- Anmatsl: 9Bepo, 2016. - 196 Ger.
- DIEKTPOH/IBI pecypcTap:
1. XKanmsr pusuka kypesl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monekynanbik ¢pusnka. Cnadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. xone 1.6. « DU3UKA (papmarius MaMaHAbIFbIHA apHAIFAH JOpICTEP
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)uHarbl)»: oKy Kypaisl/ b.K. Koituybekos, A.K. bpaxanoa, C. bykeeB.— AnMaTsl: «9BEpo»
6acmoacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/

4. AtomapIk sxoHe sapoibiK ¢pusuka. Cnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacer: Oky kypaisl. / K. XKyb6anos at. AOMY. - Akrebe: K. XKybanos
at. AOMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.

5. Xamza A.K., AmankyioB T.I1. @usuka kypcel: OKy Kypaunsi (2-u1i 6acsutbiM).— Kaparanasr. 2019
https://aknurpress.kz/reader/web/1867

6. MeaunmHanbsik Onopu3nKa MEH MEITEXHUKAIAp OOUBIHIIA JTA00PATOPHUSUITBIK TPAKTUKYM. OKY
kypanbl./ Y.A.baitzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

8. bakbLiay:

. du3nkaga KaHaau MporecTi TackhiMaIany aeimi3. Mbicai Kenrip.

. Kanme! TaceiManiany TeHAeyl Kajail jka3buiajibl.

. Auddysus mexanusmi.

. Auddy3us kanaaii paxkropiapra 6ailIaHBICTHI.

. Ok TeHaeyi.

. Auddy3us kod3pPUIMeHTi qen HeHi aiTaMbI3, ra3aapaa o Here TOYeI/I.

. CyiipIKTaparbl TachIMAIaHYIbIH €PEKIIeTiKTepi.

. ['a3 GeH cyibIKTapIarbl TaChIMAIAHY IBIH albIPMAIIbLIBIFBL.

03O N KW

Ne 15 Caobak.

1. Taxkbipbiobl: UH(PAKBIZBLI KIHE YIbTPAKYJITIH CyJiesep

2. Makcatbl: MH(}paKbI3bUl )KOHE YIABTPAKYJITiH CoyleaepAiH TaOUFaThIMEH TaHbICY GapMarusia
KOJITAaHBUTYBIH OKBIT YHpPEHY

3. OkpiTy Mingerrepi: ®apmanusiia crepuibley, KENTipy OMICTEpiHIH Kajlall XKypylH OKBII
Wndpakpacusie ylipeHy

4. TakpIpBINTHIH Heri3ri cypakTapbl:

1. NUndpakpI3bu1 coysenep .

2. ynbTPaKYJTiH CoyJenep .

5. OKBITY K9He OKBITY JJIicTepi: IIaFbIH TOIIEH )KYMBIC .

Nudpakpi3bll  cdyJie — KOPIHETIH XKapbIKTHIH KbI3bUT Oemiri (0,74 MKM) MeH KbICKa
TOJKBIHABI paauoCcoyieH H (1-2 MM) apachIHIaFbl CIIEKTP aiiMarblHAa OPHATACKAH AJICKTPMArHUTTIK
coyne. VHOpakpI3pul coyie KbI3AbIPY IIAMBIH, ra3pa3psf]|Thl IIaM MIBIFApaThIH COyJeNepliH
e19yip 6emirid Kypanapl.<

Ke3 kenreH >kbUTbl 3aT MHPPAKBI3BUT COYJIe IIBIFAPa/IbI.

Nudpakpi3bla coyesep - TonkpH y3eHABIFE /60 HM-1eH 2 MMm-Te ( A = 0,74 MKM ) KoHE
(A ~ 1—2 ™M) peltiHri apanblKTa >KaTaTbIH AJIEKTPOMArHUTTIK cayie. MHpakp3pL1 coyne
KBbI3ABIPY IIaMBIH, Ta3pa3psAAThl IIaM IIBIFAPATBIH COYJENEpAiH endyip OemiriH Kypaubl.
WHbpakp3bll  coyienep AEKTPOMAarHUTTIK — TOJIKBIHAAD — HIKAJIACBIHAA PaJIUOTONKbIHIAD MEH
KOPIHETIH JKapblK apachlHAarbl OemikTi anbim katagsl. MHPpakeisor  coyneri 1800 xpuibt
aFbUIIIBIH FaneIMbl B.['epiens amtel

Wndpakp3pu  coynenepiHiH TaOWFaThl KOPIHETIH JKapblK TaOuFaThIMEeH  Oipfei.
WHbpakpI3bll coyeNnepiHiH CHEeKTPbl JKEKE ChI3bIKTap/aH, >KOJaKTaH HeMece TyTac OOk
keneni. Kosran aToOM HeMmece HOH CBI3BIKTBI CTIEKTP IIBIFapca, Ko3FaH
MOJIEKYJIa JKOJIaK CIIEKTp IIblFapaabl. KpI3raH KaTThl HeMece CYHBIK JIeHelep TyTac CHEKTpIi
WH(paKp3pUT coynenep ImbiFapaabl. KyH coymeciniH 50 maiibi3bl MH(PAKBI3BUI  aliMaKTa
&Kataapl. DIEKTP IIaMbIHAaH OOJIIHETIH cayse SHeprusChHbIH 80 MaibI3Fa KybIFbl HH(PPAKBI3BLT
coysie 6ombIn keneai. MHppaKbI3bUT CoyIIeHIH €Ki MaHbBI3/Ibl CHIaTTaMachl 0ap:

e TOJIKBIH Y3BIHJIBIFBI (TEPOEITiC KULTIT1)
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e  COYJICHIH MHTCHCHBTLIITI.
WH}pakbI3bL1 coyiesnep TOMKbIH Y3bIHbIFbIHA OailTaHBICTHI YIIKE O6JiHe 1!
e kakbH (0,75—1,5 MKM);
e oprama (1,5 — 5,6 Mkm);
e aimbic (5,6—100 MKMm).

YbTpakyirin coyiie MIBIFApy — JKApPBIK COyJenepl CHEKTPiHIH KyIriH OediriHe iprenec
OpHAaJlaCKaH, TOJNKBIH Y3bIHABIFBI 400—10 HanoMmeTp (HM) apajbIFblHA COMKEC KeJETIH
AJIEKTPMATHHUTTIK cayienep. TOIKbIH Y3bIHIBIFBI KbICKApFaH CaiblH MOJAIp JACHENEpIiH Oiap/bl
CiHipyl Kyuiedie Tycemi, an Y3bIHAbIFBI 100 HM-ZIEH KeM coyJelep TOJBIK YCTAbIN KaJlabl.
Kenreren rapeim aeHenepi, ocipece KyH yapTpakynrin coyne ImibiFapansl. JKepre TyceTiH
YIBTPAKYJTiH coynenep A (TonkbiH y3bIHIBIFB 400—320 uM), B (320-290 M) x)oHe C (290-40 HM)
Oonpim  OemiHemi. "A" ymprTpakynrin coyneci JXep OeriHe KepiHETIH coyinenepMeH (3KapbiK
coyJIeJIepiMeH) Karap K JKeTelli, aWTapibIKTak (OTOXUMHUSUIBIK ocepl 0ap, MbICAlbl, TEpiHi
"TOTBIKTEIpansl" (cekmin Oachim kerexdi). "B" ymbrpakynrin coyneciHiH endyip Oemiri XKep
aTMoc(epachIHbIH 030H KaOaThIHAA 9CTaJbIHBIN Kajaibl, Tipl IPOTOILIa3MaHbBI KO KacHeTi Oap.
On xen MeIIIepAe dacep €TKEH )aran1a TepiHi Kynaipeal, KaObIpiaKTaHIbIpaibl, TePl OOBIPBIHBIH
KeiOip TypiepiHiH (0a3aabIblK KISTKAJIBI ICIK, TEPiHIH TIKEHEK TOpi3/eC KJIeTKalapbIHbIH OOBIPHI,
MenaHoma) cebenmni Oomanbl. XKep Oerine keminm xeteTiH "C" yabTpakyiriH coyleci TOJIBIFBIMEH
aepiik atMocdepa KabaThIHAa YCTAIBIHBIN KalaThIHIBIKTaH, XKep OeTiHe keTneiai. YIpTpakyarin
coyJsieliep OpraHM3MHIH UIMMYHHUTETIH TOMEHIETE1, 9p TYpili Ke3 aypyiapbiHa ceOeniri 00abl.

6. baraaay anicrepi: ayb3mia cypay
7. OneduerTep:
- Heri3ri:
1. Kpoitn K.C. 3amanyn ¢usuka. 1-6emiM: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayn ¢usuka. 2- 6exiM: oKynblk Anmartsr: 2014
3. buxkirito T. Xanmsl ¢pusnka Kypchl: OKYyJIbIK - ATMaThl: DKOHOMHKa, 2013
4. Epmexosa XK.K. XKanmnel pusuka. Monexynaislk gpusuka xoHe TepMoauHamuka: OKy Kypabl.-
Anmarsr: TOO 9sepo, 2024.-120c.

- Kocbimma:

1. Amepxanosa II1.K. ®usnka-XxUMHUSIBIK aHATH3 9IICTEpP: 9JIICTEMENK HycKayaap = dusuko-
XMMHAYECKHE METO/IbI aHaIM3a: MeTonueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ II.LK. AmepxaHnoBa.- Anmatsl: 9Bepo, 2016. - 196 Ger.

- DJIEeKTPOHIBI pecypcTap:

1. Kanmer pusuka kypesl. Kynoexynst M., 2014 https://aknurpress.kz/reader/web/1733

2. Monexynanbik puszuka. Crabekosa P.C., 2017 https://aknurpress.kz/reader/web/1613

3. Koituy6exos b.K. sxone 1.6. « DU3UKA (dapmarius MaMaHAbIFbIHA apHAJIFaH J9picTep
xuHarbl)»: oKy Kypaisl/ b.K. Koituy6ekos, A.K. bpaxxanona, C. bykeeB.— Anmatsl: «9Bepo»
6acnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/

4. AtoMIpIK KoHE sapodbiK Gpusrka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacel: OKy kypaisl. / K. XKybanos at. AOMY. - Akrebe: K. XKybanos
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.

5. Xam3a A K., Amankyios T.I1. ®usuka kypcebsl: Oy Kypauns! (2-m1i 6acsutbiM).— Kaparanast. 2019
https://aknurpress.kz/reader/web/1867

6. MeaunuHaibKk OMopH3NKa MEH MeITEXHUKaIap OOMbIHIIA JTAOOPATOPHSUIBIK MPaKkTHKYyM. OKy
kypanbsl./ Y.A.baitzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020x. -304 0.
https://elib.kz/ru/search/read_book/51/

8. bakpLiay:

1. HdpakpI3bL1 caynenep .

2. yIBTPAKYITIH CoyJenep .
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