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1. TakbIpbIObI: MexaHuKaIbIK TEpOemicTep.
2. Makcarbl: MexaHuKaJbIK TepOenmicTep iy GU3nKaIbIK MaFbIHACHIH TYCIHIIPY.

3. JIopic Te3ucrepi:

Kanmaii Ko3FanbICThl TepOenmeni Ko3Faibic aemn araiiipl? TepOenameni Ko3falbic Jen Kyile Tere-
TEHJIIK KYHIHEH aybITKH OTBHIPHII OpPKalllaH OFaH KAWTHII KEJICTIH YACPICTI alTaIbl.

Epkin TepOernic men ChIpTTAaH dcep €THEWTIH, TeK JCHEHIH allFalllKbl ajfaH SHEprus eceOiHeH
TepOericke TYCyiH aTabl.

Epkin TepOermicke ymI yaTi:cepimmeni, MaTeMaTHKAIBIK JXOHE (U3UKAIBIK MasTHUKTEP MbICAll
OoJIabL.

Epkin  TepOemicti cunarray yoiiH = coiikec  aud@epeHIUaNIBIK  TCHIEY ~aly  Kepek.
Ocpl MakcaTTa eki MbIcal KapacTelpailblk: 1. Maccacel «m» JeHe cepimnmere UTiHreH.
byn sxarmaiima nenere ocep erymn «Fi» cepmimal Kymm, OHBIH «mg» aybIpJbIK KYLIIMEH
TEeHEeCTipiaei.

Erep cepimnmeni «x» KalIbIKTBIKKA C03Ca, OHJIa JCHEeTe KOChIMIIIA IMaMachl YJIKSH CepPIiM/IL KYII ocep
ereni: 1 + F. Cpmimai kymrtiH e3repyi ['yk 3aHbIHAa COWKeC JEHEHIH «X» BIFBICYbIHA HEMeEce
cepinmeHin Y3bIH/bIFbIHA IIPONOPLIKOHAT Oomnanpl:
F = - kx, mynmarsl «k»- cepimmeHiH KaTThUIBIFBI €I aTalaThiH IPOIOPIHOHAIABIK KO3()PHUIIUEHT;
Tepic TaHOa KYII SpKalllaH Tere-TeHIIK KyiiHe Kapail OarbITTalaThIHBIH KOPCeTeIi:

X >0 6oaranma, F < 0 6omanel, x < 0 Ooxranma F>0 Oonanpl. 2. MaTeMaTHKAJIBIK MasTHUK TeIle-
TEHJIK KaJIbIHAH a3 «0» OYpPBINIKA aybITKbIFaH. ByJT aybITKYABl KO3FAIBICTBIH TPACKTOPSICHI ST
KapacTbIpcak, OHbIH 0aFrbIThl «OX)» ©ci OarbITHIMEH COMKEC Kele/Ii.

byt ke3/ie MpIHaHIA# JKYBIKTAI ajFaH TEHIIKTEP OPBIH ajajabl: a = Sin o~ tg o ~ x/|, MyHIaFrbI «X»-
MAasITHUKTIH TEe-TeHIIK KaIIbIHA CaJbICTBIPFAHIAFbl BIFBICYDI, |- MasTHUK >KiOIHIH V3BIH/IBIFBI.
MasTtHukke KINTiH «Fe» Keplm Ky xkoHe «M@» aybIpAbIK Ky acep eteal.OmapasiH TeH acepii
kyuri: myHaarsl K=mg/l —nponopironanapik ko3 uIneHT.

A3 cepniiMai nedopmanus KesiHze naiaa 0onaThiH KYIITI CEpIiMIl HeMece KBa3UCepIIM/Il KYLITep
JIeM aTanIbl.

Henere cepriMai kymreH 6acka «Fe» kenepri Kyl ocep erel. HbIOTOHHBIH €KiHIN 3aHbl HET131H€e
MaTepUaIbIK HYKTEHIH KO3FaIbICHIH CUMTATTAUTBIH AU(PEpeHIInaNIbIK TeHIeY/ 11 aTyFa 0onaibl:
Ocsbl TeHIeyal Hienle OTHIPBIN, MaTepUalIbIK HYKTEHIH (JI€HEHIH) BIFBICYbIH TaOyFa Oosanel. 2.
Ommneiitin Tepbenicrep: Kenmepri kymn Fe = 0 xarmalisl kapacTeipallblk. OHAa MaTepHaIbIK
HYKTEHIH KO3FAJIBICBIH CUMTATTANTHIH AU )epeHInanabK TeHACYIIH TYpl:

k/im = o® -men ewrisim, GepiireH TeHAeyAi TypIeHIipreHzie, eKiHNI peTTi AU epeHIHaTIbIK
TEHJICY aJTbIHAJIBI:

TenneyniH menryi rapMOHUKAIBIK TepOemnicTi Oepeni:

X = A cos(wot + (o) — rapMOHHMKAJIBIK 3aH JIeM aTai/ibl, MYHAaFbl A - aMIUTUTYIa, 0 — IUKIJIIK
KHUTIK, oot + @o = ¢ — TtepOemic ¢azacel, @o - Oacramkbl (aza (t = 0 -ke3iHze).
bynna tepOenicTiH aMIUIMTYIAaCchl JKoHE OacTankbl (ha3achl ajnfarbl MapTTapra OaiJaHbICThI SFHU t
= () Ke31HJIeT1 MaTePHABIK HYKTEHIH OpHAJIACYBl MEH JKbUIaM/IBIFbIHA Kapaid aHBIKTAJIA]bI.
lapmoHMKanbIKk TepOemic Ke3iHAe MaTepHalIblK HYKTCHIH JKbUIMAMJABIFBIH Taly  YIIiH
TAPMOHHMKAIBIK 3aHHAH YaKbIT OOWBIHIIA TYBIHIBI aJlaMbI3: MYHJAFbl Vm = A 0 — ©H JKOFaphbI
KBUTTAM/IBIK.

KeuimaMmabik sIFpICyaH /2 ¢azama 036l Kypeai. ['apMOHUKaIBIK TepOetic Ke3iHIe MaTepruaIabiK
HYKTEHIH YAeYiH Taly YIIiH KbUIIaMBIKTaH YaKbIT OOWBIHINA TYBIHIBI QIaMbI3; MYHJAFBI am = A
®% — eH YKOFaphI yAey. YACy KbUITaMIBIKTaH T/2 ¢a3zana 03bIM KYpei.
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4. Unmoctpanusibl matepuanaap: [Ipesenranus, cnaiarap.

5. OneduerTep:

- Herisri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emimM: okyinbik — Anmatsr: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6eniM: oKynblKk Anmatsl: 2014
3. buwxiritoB T. Xanmsr pusuka Kypchl: OKyJbIK - AamaTel: DkoHOMuKa, 2013
4. EpmexoBa XK.K. XKanmer pusuka. Monekymnanslk pusnka xoHe TepMoguHaMuka: OKy Kypaibl.-
Anmarsl: TOO DBepo, 2024.-120c.

- Kochimina:
1. Amepxanosa l11.K. ®uznka-XxUMHUSIIBIK aHATH3 9IIICTEP: dICTEMENK HYcKayaap = dusuko-
XMMHUYECKHE METO/Ibl aHaIM3a: MeToqrnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ [II.LK. AmepxanoBa.- Anmarsl: 9Bepo, 2016. - 196 Ger.

- DIEeKTPOHIBI pecypcTap:
1. XKanmer pusuka kypebl. Kynoekyiisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik ¢uszuka. Criabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6exos b.K. sxone T1.0. «®U3UKA (papmanis MaMaHABIFbIHA apHAIFAH JA3pIiCTEp
xwuHarsl)»: oKy Kypansl/ b.K. Koituy6exos, A.K. bpaxanosa, C. BykeeB.— AnmaTsl: «9Bepo»
6acnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtomapIK koHE sapodbiK ¢pusrka. Cradekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacel: Oky kypansl. / K. )Kybanos at. AOMY. - Akre0e: K. XKybanos
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xam3a A K., Amankynos T.I1. ®usuka kypcesl: OKy Kypains! (2-m1i 6acsuibiM).— Kaparanast. 2019
https://aknurpress.kz/reader/web/1867
6. MeaunuHaibKk OMopHU3MKa MEH MeITeXHUKanap OOMbIHIIA JJAOOPATOPUSUIBIK MPaKTHKYM. OKy
kypanbsl./ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

6. KopbITBIHABI cypaKTapsbl (kepi 0aly1aHbBICHI):
1. Kangait Ko3raiabICThI TepOEIMENi KO3FaJIbIC ICT aTaapl?
2. Kanpaii Tep6estic rapMOHMKAJIBIK TepOeic 1en aranassl?

Ne 2-3 lapic
1. TakbIpbIOBbI: MeXaHUKATBIK TOIKBIHIAP.
2. Makcatbl: MexaHUKaIIbIK TOIKbIHAAPMEH JAbIOBICTHIH (PU3UKAIBIK MAaFbIHACHIH TYCIHAIPY.

3. [Japic Te3ucrepi:

MexaHUKaJIBIK TOJKBIHIAP:

Kanzaii Ko3rabIC TONKBIHABI KO3FANbIC Jien aTanaabl? TONKbIHIBI KO3FalbIC JIen TepOeicTiH
KEHICTIKTE TapallyblH alTaIbl.

MexaHuKaJbIK TOJKBIH JIEN KEHICTIKTE TapaiaThIH jKoHE ©31MeH Oipre SHEprusi KOPbIH aJIbIIl
KYPETiH MeXaHUKaJIBIK TepOernicTepl aifTaapl. CepmiMii TOIKBIHAAP OpTa OeJIeKTepiHiH
apachIHIaFbl OalIaHBICTHIH apKAChIH/IA Maii1a 0onaasl. SIFHN TeMETeH K KaabiHaH Oip OOJIIeKTiH
BIFBICYBI KOpILiJec OOMIIEKTIH BIFBICYBIH TYAbIpaabl. by ynepic keHicTikTe 6enrisi
KBUIIAMIBIKIIEH Tapaa/bl.

Erep nene TepOeniciHiH OarbIThl MEH OHBIH Tapaily OarbIThl COMKEC Kelice, OHbI KyMa, ajl
TepOemicTiH OaFbITHl Tapally OaFbIThIHA TTEPIEHACKYIISIP 00Jica KOJACHEH TOIKBIH JCT aTaiIbl.
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(TOTBIK TOkOpUOETiK cabaKTa KapacThIpbLIabl). 2. MeXaHUKaJIBIK TOJIKBIHHBIH TCHICYI:
TONKBIHHBIH TEHICYl TOJKBIHIBIK YAEPICKE KATHICHITHIH TepOeIicKe TYCETiH HYKTEIIK JeHEHIH «S»-
BIFBICYBI, TEME-TEHIK KAJIbIH CUMIATTAUTBIH «X» KOPJINHATACHI JKOHE «1» -yaKbITHIHBIH
apachIHJIaFbl TOYSIIUTIKTI KOPCETE/I.
by Toyenainik «OX» OaFbITBIMEH TapaJIaThIH TOJIKBIH YIIIH JKaJIbl § = f(X,t) TypiHae ka3buiaibl.
«OX)» OarpITPIMEH TapaJlaThlH TOJIKBIH OIINEHTIH 00JIca, OHAa OapibIK HYKTEIepiHaeri TepOenicTiH
aMIUTUTyackl Oipaeit «A» -Fa TeH 6osanbl. Koopaunatcel X = 0 HYKTeHIH TepOeici:
So = A COS ot TEHACYMEH CUIIATTaAIbI.
AJFamkel KOOpIMHATaAaH OacTarl, KOOPAMHATACKH «X» HYKTEre TOJKY «T» YaKbITTaH KeillH jkeTe/,
COHBIKTaH, HYKTEHIH TepOetici Col yaKbITKa KEUIiTiI )KeTe/i: .
s = A cos [o(t - T)]. ToNKbIHHBIH Tapaly yaKbIThl MEH JKbUIIAMIBIFBI Oip-OipiHe T = X/V Toyenai
OoJIFaH/IBIKTAH: TCHJCY] allbIHAbI, MyHIAFbl ®(t-X/V) = @ — TOJKBIHHBIH (ha3achl.
Byt ’a3bIK TONKBIHHBIH TeHeyl. byl TeHaey ke3 KenreH yakbITTa TOJKBIHIBIK YepicKe
KATBICATBIH K€3 KEJITCH HYTEJIET1 BIFBICY bl aHBIKTayFa MYMKIHJIIK Oepeti.
3. dw16b1c: Ab10bic aemn xuiniri 16 I'n gen 20000 [ apansiFbiHIa )KaTaThIH, a/laM KYJIaFbIHIA €CTY
OCEpiH TYIBIPATHIH MEXaHUKAIBIK TepOCITicTep Il alTaIbl.
TonkpIHIApABIH €H KOl TapaFaH TYpl AbIOBIC TOJKBIHBI.
Jlene TepOenTeH Ke3/1e KopIlaraH opTajga ceprimMal KyMa TOJKBIH TYAbIpaabl. BYJ1 TONKBIH KYJIaKKa
KETKEH/I€ afjam/ia AbIOBICTHI Ce31HY TYHCIri maiiia 60masl.
(TOJIBIK 3epTXaHAJIBIK cabaKTa KapacThIpbUIasl). 4. AKyCTHKA KOHE OHBIH TYpJepi.
AKycTHKa KaHJlall MocenieHi 3epTTelai? AKycTrKa JIeT AbIOBIC TOJIKbIHIAPbIHBIH TAOUFAThIH
TapalTyblH 3aHIbUIBIKTAPBIH 3PTTEUTIH (PU3UKAHBIH OOJIMIH alTaIbI.
AKYCTUKaHBIH TYpIepi:

1. JKanmet

2.ApXUTHUKTYpaNbIK

3.My3bIKaIbIK

4. Dusnanoruanblk OU3HONOTHSIIBIK aKyCTHUKA JIEN — aJaMHBIH JBIOBIC IIBIFAPY XKOHE €CTY
MYIIENIEPIHIET1 ©3Tepic-TEP/1, 3aHABLIBIKTAP 1Bl OHBIH TAOUFATHIH 3€PTTEHTIH aKyCTUKAHBIH
OemiMiH aifTafel. 5. ATaMHBIH JBIOBIC IIBIFAPY JKOHE KaObuinay ammapaTTapbl:S.] AllaMHBIH
JBIOBIC TIBIFAPY AIapaThl: AJaMHBIH JBIOBIC IIBIFAPYBIHA: OKITe, KEHIPICK, KOMEKEH, aybI3-MypPhIH
KYBICHI KaThICAIbI.
AnaMHBIH ABIOBIC IIBIFApy anmnapatsl - O1p YIIbl KOMEKeH 11H KaOblpracbiHa OEKITUINeH 2-1111 YIIIbI
60c nbIObIC Jkenbe3erine opHalackaH AaMm yKai ThIHBIC alFaHa IbIObIC JKen0e3eri COMFbIH
OOJFaHIBIKTaH, OJIAPIbIH 00C YIITAPBIHBIH apachliHa OKIICICH IIbIFAPbUIFaH JeM epPKiH OTeTIHeH
KEH caHJay maija 6omnaabl. A ceiiyiereH Ke3/ie OpTalbIK KYHWKe KYHECIHEH KereH TiTipKeHic
TBIOBIC JKeNI0e3eT1H Kepil, OHBIH 00C yITapsl 0ip—0ipiHe »KaKbIHIANIbI, SFHU apachblHa Tap CaHJay
naiiga 6onaasl. OHBI ABIOBIC CaHJIAYHI €T aTailibl. Erep kepimin TypraH Tap caHiayaaH aya eTce
OHBIH aFbIChl KYMBIH/IbI aFbICKa aifHanabl. by kepitin TypraH AbIObIC jken0e3eKTepiHiH 6oc
yIuITapbiH Tepoenicke Tycipeai. Hotuxkecinne eTkeH ayanbiH 0ip 0e1iri ChIFbUIAIbI, al eKiHII
0eiri *Ka3bpuiabl SFHU KyMa TOJIKbIH Maiia 60maasl. bys TOMKBIH KypaMbl JKaFblHAH ©Te KypJe,
SFHU KONTETEH KapamaibIM JIbIOBIC TOJKBIHIAPBIHBIH KUBIHBIHAH TYPAAbl. AJl aybI3-MYPBIH KYBICHI
PE30HATOP/ABIH KBI3METIH aTKapazbl. EpiH, Tic, TUIAIH YIIBI kKoHE )KYMCAK TaHJIalIbIH KOMEeriMeH
KaJlaFaH YH]Il pe30HaHCKa KETIPY apKbUIbI 061 anyra 60maapl. 5.2 AJaMHBIH €CTY amnmapaThbl:
AJTaMHBIH €CTy anmnapathl IbIOBICTHI OTKI3TIII XKoHEe KaOBUIIAFBIIT OOIKTEH TYPaIbl.
JIBIOBICTBI OTKI3TIII OOJIITiHE CHIPTKBI )KOHE OPTAHFbI KYJIAK JKaTalbl.
An pIOBICTBI KaOBUIAAFBIINI OOJIT1 ITKI KYJTaKTa OpHalacKaH. [miki KyJiak - miriHi KypJeni,
apHaibl CYHBIKIIEH TOJITHIPBUTFAH, HipMei Kipy Oeuiri 6ap yi1y Topi3ai, CYHeKTiK KypbulbiM. OHBIH
uipmMedni Kipy 6esiri y3siHa OoiibiHa epaeMeH Oesninred. OHbBI Heri3ri MemOpana aen ataiasl. On
€K1 JKaFbIHAaH KYHMKE TaJIIbIK-TapPbIHBIH YIITAPhI asKTANAThIH JKaNNaibl Ka0aTIeH MIeKTeleIl.
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OpTaHFpl KYIaKTaH KeJi TYCKEH JIbIOBIC TOJKBIHBI HET13r1 MeMOpaMaHsbl Tepoeiicke Tycipesai. Comn
KE3/I¢ OHBIH JKaIIalbl KaOaTICH KaHaCy Aopexeci esrepeni. Hotmxkecinae xanmansl Kabarra
KYHKe JKacylanapsl KO3bII UMITYJIbC Maiaa 0osaael. by uMmynbcrep xKyike skonnapbl apKbLIbl
MU/IbIH apHalbl OeJirine Oepijiesni, com xKepae AbIOBIC aXbIPAThIIAAbI, SFHH OHBIH YHIHE OMIKTIriHEe
KaTaHJIbIFbIHA T.0. PU3UKAIBIK KACUETTEPIHE Kapail skikTenemi. 6. YIbTpaaslObiC, OHBIH (apmarius
MEH MEIUIIMHAIA KOJIIAHBUTYBI:

Kuimiri 20000 ['11-TeH )xOFaphl K€3 KENITeH CepHiMIl opTaja KyMa TOJIKbIH TYPiHAE TapalThIH
TepOemicTep i yIbTPaabIObIC AT aTalbl. Y IbTPAIBIOBIC THIOBIC TOJKBIHBIMEH CAIBICTRIPFAHIA
MBIHAJal epeKiienikTepi oap:

Bipeit )KbUTIaMIbIKTaFbl yIbTPAIBIOBICTEIH JIBIOBIC TOJKBIHBIHA KAPaFaH A TOJTKBIH Y3bIHIBIFbI
KBICKA, KU1 )KOFaphl, a1 HHTCHCUBTLIIT1 QJIJIeKaii1a ket 6osaasl. Menuiuaa MeH (papMarms
caJlaChIHJ1a KOJIJIAHBUIATBIH YIbTPAILIOBICTHIH JKacaH bl )KOJIMEH alnbIHYBL: 1. KbI3MeTi
MarHUTTIKCTPUKINS KYOBUIBICHIHA HET13/IeJITeH KOHIBIPFBI apPKbLIbl TOMEHT1 )KULTIKT1 YIbTPaAbIObIC
QJTBIHAJTBI.

2.KpI3MeTi Kepi Mb3303JICKTPIIIK d9cepre HET13eIreH KOHIBIPFbI apKbLIbI dKOFAPBI KULITIKTI
VIIBTPAIBIOBIC ANBIHAIGL. Y IIBTPAABIOBICTHIH (hapMarusi cajnachkiHaa Koaaanysl: 1. Y I-HbIH ocepi
apKbLUIBI JOPLITIK 3aTTap/Ibl YHTAKTAyFa jKOHE OpTalapAbl )KIKTEyre 00Jabl.

Byt oftic apKbUTBI KOJIOUITHIK €PITIHILIEP, SMYIbCUsIIAp, CYCIICH3HUIIAP KOHE adPO30IIbACD
naiipiaganazsl. 2. OpTaHblH KaCHETIHE XKOHE dcepeTy IapThiHa Kapail Y [[-HbIH Kepi acepi —
CyCIIEH3HsIIap Ibl, Ta3ap Il TPl KocIanap/aH Ta3apTy YIIiH KOJIanbuiaasl. 3. Y J[-HBIH acepi
apKbLJIbl KEHO1p XUMUSUIIBIK, 9Cepice TOTHIFY peaKMsIIapPbIHBIH KYPYIH Te3aeTyre oonasl. 4. Y]]
apKBUIBI TYFBI3BUIFAH CBIFY KOHE JKa3bUTY-CYUBIK OPTAaHBIH TYTACTHIFBIH OY3yFa aJblll Keneai. MyHbI
KaBUTalMA Jen ataiasl. byn ke3ne Y] ocep eTkeH xkepjeri a3 aiiMak 0eTi KbI3bII, COJl )KepAe Koll
MeJtiep e SHeprust OemiHin mbiFaabl. COHIBIKTaH KaBUTAIMS 3aTTHIH MUKPOKYPBUTBIMBIHBIH
Oy3ynybIHa anbll Keneni. Y J[-HbIH ocepiMeH eCeMIIK jKOHe kKaHyap JKacylllanapblH Oy3FaH Ke3Je,
0J1aH OMOJIOTHSUIIBIK OenceH Il 3aTTap (PepMeHT, TOKCUH, BUTAMHH KOHE T.0.) OeIiHel.

VY IbTpaAbIOBICTEIH MEAHUIIMHA CATaChIHAA KOJIIaHYbI:

1. Oxo3H10¢0M0rpadus — MU KabaThIHIAFbl KaObIHY, ICIK, Oerje e3repicTep/liH OJIIeMIH
aHBIKTAUTHIH JIIC.

2. YAbTpaapIObICTHIK Kapauorpadus — *KYPEKTIH )KYMBIC 1ICTEN TYPFaH Ke3/Ier1 eJIIIeMIH
aHBIKTAUTHIH JIIC.

3. YapTpaabIOBICTHIK JIOKAIIUS — KO3 aJIMAChIHBIH OJIIIEeM/IePiH aHBIKTAUTHIH 9JIIC.

4. Y apTpaapIObICTRIH OpTaZaH OTY KbUIIaM/IBIFBIH TIPKEY apKbLUIbI OPTaHBIH TYTACTHIFBIH
Oaranayra *oHe aHbIKTayFa Ooyabl.

5. YI-teik Jlomuiep ocepi: )Kypek KiamaHIapblHbIH KbI3METIH Oaranay/a »KoHe TaMbIp KYHeCiHeT1
KAaHHBIH ary bUIaMJIBIFBIH aHBIKTay/1a KOJITaHa Il

6. YIbTpaAbIOBICTBIK ToOTpadus aFr3aHbIH 1IIKI KOPIHOSHTIH OOIITIH aHBIKTay1a KOJIJaHaIbl
(Y31).

7. @uznotepanusga Y JI-HbIH MeXaHUKAJBIK >KOHE JKBUTYIIBIK 9CEpi, TEPEH KaOaTTarbl YIanap sl
KBI3JIBIPY YIIIiH KOJITaHAIBI.

8. Xupyprusaa Y JI-HbIH ocepiH Typiii oT, Oyipek, Hecel xoHe T.0. dKoIgaparbl TacTap Ibl
YHTaKTay/a, 3aJIajl/ibl ICIKTepi bIIBIpaTy/1a, )KyMCaK YInanapabl Kecy e xoHe Keibip opTranapab
O1p-0ipiHe micipir, JOHEKepIIeye KO IaHa Ibl.

9. V]I-TbIH acepiH Keibip (KypT, IeMeKIe, KeJIeJl ThIHBIC )KOJIJapbIHIaFbl XKoHe T.0.) aypyaapabl
emJIeyie KOJITaHaIbl.

10. V]I-HiH OHONOTHUSIIBIK 9CEepiH OpTalapbl 3aIalChI3IaHIbIPY YIIIH KOJTaHAIbI.

Kyartsr a3 V]I - xacyimra MmemOpaHachl apKbLIbl OTETIH 3aT aIMaCy/Ibl KaKCapTaIbl.

4. Unmoctpanusibl maTtepuanaap: [Ipesenranus, cnaiarap.
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5. OneduerTep:

- Herisri:
1. Kpoiin K.C. 3amanyu ¢pusuka. 1-6emaimM: okynbik — Anmatsr: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6emiM: oKynbIlKk Anmatsl: 2014
3. buwxiritoB T. Xanmsr pu3uka Kypchl: OKYyJbIK - AamaTel: DkoHoMuKa, 2013
4. EpmexoBa XK.K. XKanmer pusuka. Monexymnanslk pusnka xoHe TepMoauHaMuka: OKy Kypaibl.-
Anmarsl: TOO DBepo, 2024.-120c.

- Kochimina:
1. AmepxanoBa [11.K. ®usnka-XxuMUSIIBIK aHATA3 9AICTEP: dIiCTeMENK HycKayaap = dusnko-
XMMHUYECKHE METO/Ibl aHaIM3a: MeToarueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ [II.LK. AmepxanoBa.- Anamarsl: 9Bepo, 2016. - 196 Ger.

- DIEeKTPOHIBI pecypcTap:
1. XKanmer pusuka kypebl. Kynoekyiisr 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. sxone T1.0. «®U3UKA (papmanivs MaMaHABIFbIHA apHAIFAH JA3pIiCTEp
xwuHarbl)»: oKy Kypansl/ b.K. Koituy6exos, A.K. bpaxanosa, C. BykeeB.— AnmMaTsl: «9Bepo»
6acnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtomapIK koHE sapodbiK ¢pusrka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacel: Oky Kypansl. / K. )Ky6anos at. AOMY. - Akre0e: K. XKybanos
ar. AOBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmankynoB T.I1. ®uszuka kypceel: OKy kypaunsl (2-1i 6acsiibiM).— Kaparanaer. 2019
https://aknurpress.kz/reader/web/1867
6. MeaunuHanbKk OMopHU3MKa MEH MeITeXHUKanap OOMbIHIIA JJAOOPATOPHUSIIBIK MPaKTHKYM. OKy
kypaibsl./ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

6. KopbITBIHABI cypaKTapsbl (Kepi 0aly1aHbBICHI):
1. JIpIOBIC e HeHl auTaabl?
2. YipTpaasiobic papManys MeH MEeUIMHAAA KaHdail MaKcaTTapia KOJAaHblIaabI?

Ne 4-5 Jlapic
1.TakpIpbIObI: CYHBIKTapIbIH KACUETTEPI.
2. Makcatbl: CTyJIeHTTepre CyHbIKTapAblH MEXaHUKAIBIK KACUETTEPiH TYCIHIIPY.

3. [Japic Te3ucrepi:

1. CyifpIK MOJIEKyJIaJlapbIHBIH apachIHIAFbl ©3apa dCep CYUBIKTHIH TAOMFATHIH CHUIATTAaMIbI.
ConppIkTaH OHBIH 0acKa 3aTTap/iaH MbIHAHJIal epeKIIeTiKTepl Oap:
a) CYMBIKTHIK MOJIEKYJanapbl Olp OpbIHHAH €KIHII OpBbIHFA OHAM BIFBICHIN, ©31HIH MIIIIHIH OHAN
e3repTe anajbl. SIFHU CYHBIK MOJIEKYJIACHIHBIH BIFBICKBIIITHIFBI HEMECE KYIII dcepiHeH Oip OpbhIHHAH
€KIHIIT OPBIHFA KO3FaJIFBIIITHIFBIH OHBIH aKKBIIITHIK KaOIIeT1 IeM aTaliabl.
0) CyiipIK MOJICKyJIajapbl OHall KO3FaJFaHMEHJIe OJIap/blH apachlHIa e3apa UIHICY HeMece 1K1
kenepri ke3aeceni. CYMBIKTHIH MYHIAi KACUETIH TYTKBIPIIBIK JET aTaii/Ibl.
B) Erep cyilbIK chIpTTaH KyIII Scep €Till TYpFaH KaObIK bIIbICTA TYPCa, KbICKIMFA e 00JIabl.
r) KanemTel Kylige cyiblK MOJEKyIalapblHBIH apachbIHAAFbl 1IIKiI yiKemic a3 0olica, CYWBIKTHIH
arbIChIH JIAMUHAPJIBI aFbIc Jien atananbl. Erep arbic KyHbIHIBI 00Jica OHBI TYpOYJISHTTI €N aTai/Ibl.
1) CTanMoHapIBIK aFbIC JIeM, CYHBIKTBIH Ke3 KeITeH JKepiHAe OHBIH OOJIIECKTEPiHIH KbULAAMIBIFEl V
=const OOJIaTBhIH aFbICTHI aTalIbl.
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2. benrim Oip aeHreWmeri CyWbIK OOMITIHIH KbICBIMBI «P», >KBUIIAMIBIFBI «V» KOHE
TOPU30HTIICH CAaJBICTHIPFAHJIAFBl CYWBIK MOJICKYJACBIHBIH —©3apa OpHanacybl «h» apachIHIaFbI
OaiiJIaHBICTHI AHBIKTAY YIINIH CYHMBIK aFbIHBIHAH YKaH-)KaFbIHAH TOK CBI3BIKTAPBIMEH IEKTEJITCH TOK
TYTiri Oesin ajbIHFaH.

Bipiik yakpIT iIIiHAE TYTIKTIH Ke3-KEITeH MEePICHIUKYISAP KOJIICHEH KHUMAaChIHAH aFbIll
OTEeTIH CYHMKTHIH KeneMi AV=V-S=const, ©3repMeUTIHAIKTeH CYHBIK OONIIEKTepi TeK TYTIK ilIiHae
aranel. Kenemi AV=S1Al1=S;Al> cyiibikTbiH a3 Oeumiri «l» skarmaiiman «2» JKarjaiffa OpbIH
aybICTBIpCHIH (1 cyper).

Maccacsl «Amy CYHBIK O6IIriHIH OpBIH aybICTHIPYHI S1 XKoHE Sz KeJJIEHeH KMMara TYCETiH
KBICBIM KYIIIiHIH aiflbipMachIHbIH Oonanel. KenaeneH kumaaarel KbichiM kymmi: — S1F1=P1S1;  SoF»
=P2S2

Ote a3 At yakpIT iMIiHJE CBIPTKBI KYII OCEPIHEH CYMBIK MOJICKYJaIaphl Si KOJJICHEH
kumaceiHad  Al1=ViAt, an So kengeneH KkumacbiHan Al = Vo At KaIlIBIKTBIKKA OPBIH aybICTBIPCHIH,
COJI Ke3/1€ )KYMBIC OHIIPLIeIi:

AA = F1Al1 - FoAl; = P1SiviAt - PaSovoAt, myrmarel S1ViAt = Spvo At = AV fecek, coHpa:
AA =P1AV - P,AV=(P1-P2)AV.

CoOHBIMEH OHIIPIITEH KYMBIC TYTIKTIH YIITAPBIHIAFbl KBICBIMHBIH albIPBIMBbIHA OailTaHbICThl. OCHI
KYMBIC CYHBIK «l» jxarmaiiian «2» KaFjaiifa OpbIH aybICTBIPFAaHIA TYTIKTIH VIITAPBIHIAFbI
MOTCHIMAJIBIK JKOHE KHHETUKAIBIK dHeprusHel (A = I1+K, roe IT = mgh, K = mv2/2) e3repTyre
x)ymcaianbl. Coiikec MoHIEpiH OpHbIHA KOHFaH !

P1AV - P2AV = (Amgh; + Amv22/2 ) - (Am g hi+ mvi?/2) - Teraeyi anbIHaIbL.

Bipinmmi karFqaiiapl CHTIATTAWTHIH MIaMaiapbl TCHIIKTIH COJ JKarblHA CSKIHIII JKaFIahbl
CHUITATTAWTHIH [IIaMaap/ bl TCHIIKTIH OH KaFblHA IIbIFApFaHIa:

PiAV+ Amgh1+AmV12/2 = P2AV+Amgho+ mv»2/2 - TeHeyl anbrHaabpl. COHFBI TCHIIEY/TIH €Ki JKaFbIH

AV = const OelreHpe:

Ll
2

2
P+ pgh + =P, + pgh, +% - TeHzeyi aynbiHaAbl. MyHarsl p = AV/AM — cy#HBIKTBIH

ThIFbI3bIFBI.
2

TyTiKTiH Ke3-KeJreH skepi yuIin corrsl TeHaeym P + pgh+ 7 =const - rtypinge anyra

oomanel. byn bBepHymiun Tewmeyi gen araigaasl. MyHmarbl P — cTatMkaiblk KeickiM, pgh —
THAPOCTATHKANBIK KBICHIM, pV2/2 - THHAMUKAIBIK, KBICHIM.

ConbiMen bepHymnm  TeHzmeyl TYTIKTIH  Ke3-KelIreH OeJiri  YIIiH  CTaTHKaJbIK,
THJIPOCTATUKAJIBIK KOHE JTIMHAMHUKAJIBIK KBICBIMIAPJIbIH apachIHJIAFbl OAMIaHBICTHI CHIIATTAMIbL.
bepnymnu TeHaeyiHe colkec TYTIKTIH Ke3-KelreH O6Iiri YIIiH CTaTHKAIbIK, THIPOCTATHKAIBIK
XKOHE TMHAMUKAJIBIK KBICHIMIAPIBIH KOCBIH/IBICHI ©3TepMEH Il SIFHN Op YaKbITTa TYPAKThI 00JIaIbl.

Erep cyifblK TOpHM3OHTaNbh TYTIK OOWBIMEH KO3Fajica MOJICKYJaHBIH ©3apa OpHAIaCybl
OapibIK sxepae Oipaei Oomanel. SIFHM TUApPOCTATUKANIBIK KbICBIM (pgh=const) TypakTel Oosajbl.

2

Conppikran Gepinren teaney P+ T =CoNnst rtypingee xasputansl. By Bepaymu epexeci aen

aTanajpl.
bepuynnu epexxeciHe colikeC rOpU30HTANb TYTIKTIH Ke3-KeJIreH Oeliri YIIiH CTaTHKaJbIK
KOHE JTMHAMHUKAIIBIK KICBIMIAPABIH KOCBIHIBICHI ©3T€PMEN/Il SIFHU 9P YaKbITTa TYPaKThI O0JIaIbI.
By epexe hopmariyst MeH METUIIMHAA MbIHAIail OaFbITTa KOJIaHbIIa b
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1) nmarHocTUKana, sSIFHU epeKere COMKeC TYTIKTIH, TaMbIp JKYHECIHIH 1K1 KYbICTBUIBIFBI TapPbLIFaH
KEpiHAe KbUIIAMABIKTHIH apThIN, TUHAMUKAJIBIK
KBICBIMHBIH KYPT KOOCHETIH/ITiH, aJl CTAaTHKAJIBIK
KBICBIMHBIH ~ KYPT KEMHUTIHIITH CHIIaTTajla/bl.
CoOHIBIKTaH OHBI TaMblp JKYHECIHJErl KaHHBIH
aryblH Oaranay ymiH  Konjameuiagel. Tamelp  A-Ta.
YKYHECIHIH KYBICTBIIBIFbI KEHITCH JKEP/Ie CYHBIKTHIH
KBUITAMJIBIFBI a3aibIll, TUHAMUKAJIBIK KbICBIM KYPT
KEMUJ1, CTATUKAJIBIK KbICBIMBI KYPT apTa/bl.

2) Emaeyne Oyn omic ar3aHblH 1MIKI OemiriHmeri
CYMBIKTap/ibl CHIPTKA COPBII IIbIFApPy YIIIH KaXeTTi
IBIOBICCHI3, Ta3a COPFBINI KOHABIPFBIHBI JKacay
YILIH KOJIAAHbUIAbI.

KaHHBIH TaMbIp >KyiieciMeH aFblybIH TYCIHIIPY YIIiH, illli CYWBIKIICH TOIATBIPBUTFAH «A»
KoHe «b» TYTIriHeH TypaThlH TYHBIK *KYHEHI KapacTbIpailbIK.

Erep yprimke cplprTaH Kyl Tycipce, oHIa KbiCbIM apThill «Ki » KIAmHBI apKbUIBI
CYMBIKTBIH Oenrimi Oip Memmepi «A» TYTIriHE BIFBICTRIPBUIAABL. TYTIKTEpAiH KaObIprasiaphl
cepmimM/Ii CO3BUIMAIBl MaTEpHaiaH JKacalFaH SFHU «A» TYTIITiH KaOBIPFachl CO3BUIBIN, ©3iHE
TYCKEH apThIK CYMBIKTBIH MeJIIEpPiH KaObulgaiibl, KbIChIMbI apTajbl. Co3bulFaH KaOblpra OipTe-
0ipTe >KUBIPBUIBINT OacTankel KaumbiHa Kenemi. OChl Ke3/ie CYMBIKTBIH apTBIK MeJIIepi TYTIKTiH
Kesneci OeiriHe BIFBICTBIPbUIAABI. On jxkepre ocbl KyObUIblc KaiiTamaHaasl. COHBIMEH CYMBIK
BIPFAKThl KO3FalbICKa ue Oonaapl. EH conpiHna «b» TyTiriHe >kuHanaapl 1a KbICBIM apTaabl «Ka2»
KJIaMbIHBl ALIBUIBII, CYWBIK KaiiTaJjaH yprimke Tyceui.

Kemripmenin (Mozeniin) Oip KeMIIUIIrT TapMaKTapIblH CaHbl KOOCHTEeH CailblH, CYWBIKTHIH
KaObIpFaslapbl MEH »aHacaTbIH JKepiHjAe IIIKI Keaeprici apTraibl. by cyHbIK KbUITaMJIbIFbIHBIH
KeMyiHe aJibln Kenel. by keMIITiKTi Tipl aF3a/ia )KYPEKTIH KYMBICHI JKOSIbI.

Ocbl alTBUIFAaH 3aHIBUIBIKTAp Tipl ar3ajarbl KaH aiHaJIbIMBIHJA TOJBIK OPBIH ajajbl.
ChIpTKBI KYIITIH KbI3METIH )KYPEK aTKapabl.

XKypek 6oc daszachl KyYMBICTBIK (pa3acbIMEH BIPFAKThl aybICHII TypaThlH Yypriml. JKypek
KapBIHIIACBIHBIH JKABIPBUTYBIH JKYMBICTHIK (pa3a HEMece CHUCTOJa JE aTHIbl. AJ OHBIH OOCaybIH
6oc Qasza Hemece nuactosia Aen aTaipl. JKYpekTiH cosl KapbIHIIACKl opOip >KUBIPbUIFAH CalbIH
KoJikara 60-70 M1 Mesepine KaH JaKkThIpbutaabl. KonMKaHbIH KaObIpFachl CO3bUIBII, ©31HE KAHHBIH
apThIK MeuepiH KaObuiaaiael. KaGbipranapsl co3buIManbl OOJFaHIBIKTaH KalTaJaH *KUbIPBUIBII,
KaHJIbl €H KaKbIH apTepusi TaMBbIPJIapbIHA BIFBICTHIPAIBL. APTEpHs TaMBIpIapbIHIA OCHl AUTHUTFaH
Karaainap Kaiitanananas! g1a Kad 0,3-0,5 M/c sKbUTIaMIBIKIIEH aFaThIH BIPFAKTHI aFbICKA He 00JIa bl
byn ke3ne KpIChIM TaMbIpABIH KaObIprajapblH TepOeinicke Tycipeni. byn Tepbenic apTepHsubIK
TaMbIp XKylheciMeH 6-8 M/C )KbUIIaMIBIKIIEH Tapaiiibl. MyHBI MyJbCTIK TOJKBIH HEMECE ITYJIbC ATl
aTanel.

KanHbIH TaMbIp KyiieciMeH aFyblHa MbIHAH/Aal (akTopiap ©3 acepiH TUTi3eIi:

1) TambIp XYHECIHIH 1IIKI KybICTHUIBIFBI

2) TambIp KaObIpFaapbIHbIH KaFaiibl (TOHYCHI)

3) KaHHBIH TYTKBIPJIBIFbI

4) xyiieneri KaHHBIH KaJIbl MOJIIIePi

5) JKYPEKTiH >KYMBICHI
XKanmer KameIITBl  amaM  aF3achblHIAFbl KaHHBIH aFbICBl  Ka0aTThl JIAMHHApJBl  aFbic  JIel
KapacTeIpbliael. Erep ocel mapt Oy3blica arbic TypOyNeHTTI arbIicKa aifHanmansl. by ke3ne ap10bIc
naiiga 6omaael. MyHBI )KYPEKTIH ITYbUTHI Jen aTaiiapl. JKypeKTiH IIybUTbl HEe TaMBIp KYHECIHIH 111K
KYBICTBUIBIFBI ~TapbUIFaH Ke3[le HE IKYPEeK KIalaHJapbIHbIH YaKbITBICHIHAA AallbUIBII  HE
)KaOblIMaybIHaH 0O0JIaJIbI.

Aya yprim

TyTir
TpyOKa
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4. NnaocTpanusijibl MAaTEPUAJIIAP: KopMe, Claiarap.

5. 9neduerrTep:

- 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 ¢pusnka Kypcel: OKYyJIbIK - AMaTbl: DkoHOMHKa, 2013
4. Epmexona XK K. Xanmner pusuka. Monekynaisik gusuka xoHe TepMoanHamuka: OKy Kypabl.-
Ammarter: TOO 3Dsepo, 2024.-120c.

- Kocpimina:
1. Amepxanona [11.K. ®usnka-xuMUsIBIK aHAIU3 9ICTEP: dICTEMENK HycKayaap = dusuko-
XMMHYECKHE METO/IbI aHAIN3a: MeToqrnueckre ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ [II.K. AmepxanoBa.- Anmarsl: OBepo, 2016. - 196 Oer.

- DJIEKTPOH/IbI peECypCTap:
1. XKanmsr pusuka kypesl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexkynansik ¢pusuka. Cadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6ekos b.K. xone 1.6. « DU3UKA (dapmaruss MaMaH/IbIFbIHA apHAIFAH JOpICTEP
xuHarbl)»: oKy Kypansl/ b.K. Koituy6ekos, A.K. bpaxanosa, C. bykeeB.— AnmMaTsl: «9Bepo»
6acmacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMapIK skoHe sapoibiK ¢pusrka. Crnabekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacsl: Oky kypansl. / K. )Kybanos at. AOMY. - Akre0e: K. XKybanos
ar. AGBMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmankyioB T.I1. ®uszuka kypebr: Oky Kypausl (2-m1 6acsuibim).— Kaparauasr. 2019
https://aknurpress.kz/reader/web/1867
6. MeunuHAaIBIK OMOpU3NKa MEH MEITeXHUKAIAp OONBIHIIA JTA0OPATOPHUSITBIK TPAKTUKYM. OKY
Kypaibsl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/

6. KopbIThIHABI cypakTapsbl (Kepi 0aily1aHbIChI):
1. Cy#ibIKTapIbIH MEXaHUKAIIBIK KaCUeTTePl KaH1ai?
2. Cy#bIK MOJIeKyJlaJapbIHbIH epeKIIeaikTepl Hene?
Ne 6 lapic

1. TakpIpbIObI: TepmoguHamuKa.

2. Makcarpl: CrymeHTTepre Xblly >KOHE Oacka JHEprusi TYpJEpIHIH e3apa alHaIybl Ke31HJe



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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KYPETIH yAepicTepre TepMOJAUHAMUKA 3aHIapbIH KOJIJAHY/IbI TYCIHIIPY.
Kocnapsbr:
1. TepmonnHamMuKaHBIH OipiHIII 3aHBIHBIH MAaHBI3bI.
2. Wpean ra3mapiarsl XYpETiH YAepicTep/ii TEpMOIMHAMHUKAHBIH OipiHIII 3aHbI APKBUIBI TYCIHIIPY.
3. TepMoarHAMHUKaHBIH SKIHIII 3aHBI.
4.9utponus. boc jkoHe Oaiina-HpICKaH 3HEPIUsl.
5. BUONOTHSIIBIK JKYHEHIH SHTPO-TTUSICHI.
6.A1am ar3achl allbIK XKYHe.

3. Japic Te3ucrepi:
OHeprusuiapplH 01p TYpJACH €KIHIIl Typre aybIChleH 3epTeyMeH aiiHajubICaTblH (PU3UKaHbIH
OeiMi TepMOIMHAMUKA JICTI aTalaibl.

TepMmoauHaMUKaNBIK JICHE HEMece XKyie aen Oenru O0ip keimemre wue O0OnaThlH HEMece OHJa
KYPETIH YIepicTepAl KapacThIpyFa BIHFAWIBI KOPIIAFaH OpTalaH MAPTTHI Type OeJiHIN aJbIHFaH
3arTtapabl aWTtaabl. TeHCI3AIK Kyiiae TypraH TYWBIK (OKIIAayJlaHFaH) jkKyle o3 OeTiHIEe TYpPaKThl
xyiere eteni. JKyiieHnin Oip Ky#zeH eKiHIII KyWre OipHemIe apaiblK caTbulap apKbUIBI OTYiH
TepMOJAMHAMUKAIIBIK yAepic (IIpolecc) AT aTaibl.

Typa 6ip OarbITTa *)oHE KalWTagaH Kepi OaFrbITTa ©TETIH YPIICTEP/i KAUTBHIMABI YAEpic
nen araiabl. bynnait yaepicrep Ti30ekTi OipHelle TypakThl KyiiieH Typaabl. byran raznapna 6asy
KYPETiH CBIFBUTY, YIFAal0, KbI3Yy KOHE CaJKbIHIAAY YAEpICTEepiH KaTKbiyra Oonaapl. KalTbIMCBHI3
YAepic Jen apalblK KYiaiH eH 0onMaca Oipeyi TypaKchi3 OOJIaThIH kKoHE KalTagaH Te3 e3repeTiH
CBIFBUTY, YJIFal0, KbI3Y, CAJKbIHAAY, Auddy3us, KUty IpIH Oepimyi koHe T.0. 6acTamkpl KajarblHA
KEeNMEHNTIH yaepicTi aiiTanbl. TepMOAMHAMUKAHBIH HET131H OHBIH 3aHAapbl KYPanIbl.

TepmoarHamMyKaHbIH OIpIHIN 3aHbl TYMBIK JKyHere OepuIreH bUTy JIbIH SHEPrHsHBbIH Oacka
TYpiHE alHATYBIHBIH caHbIK cunathi Oepeni.  dQ =dU+dA

TyifbIK kyiiere OepuIreH KbUTy MeJIIEpl KYHEHIH 1Kl SHEPIUsChIH ©3repTyre MKoOHE CHIPTKbBI
KYLIKE KapChl )KYMBIC aTKapyFa >KyMcana/ibl.

Wnean rasmapaarbl SKYpETIH YHAEpICTepAl TEPMOJMHAMHMKAHBIH OIpIHII 3aHbl apKbUIbI
TYCIHAIPY YILIH KeJeci YaepicTep/ii KapacThlpaibIK;

1. M3oxopanblK yaepic Ta3fblH KeJieM TYpakThl V=const, 0oJifaH[a KbICBIMMEH TeMIlepaTypa
apachlHAaibl OallIaHBICTBI KAapacThIpajbl, SFHM Ta3 CBHIPTKBl KylIKe Kapchl kymbic dA=0
aTkapmaiizpel. ['azra Oepinren xannsl xkputy mMemnmept dQ =dU  Tek imIKi SHEPrUsIHBI ©3repTyre
AKyMcanaabl.

2. U3o6apanblK yaepic Ta3iblH KbICHIM TYpakThl P=const, 60iFaHIa KeJeMMMEH TeMIleparypa
apachlHAarbl OalIaHbICTHI KapacThlpaabl. ['a3ra OepiireH >KajIbl JKbUTy MOJIIIepl 11IKiI YHEPTUsSHBI
©3TepTyre )KOHE CHIPTKBI KYIIKEe KapChl )KYMBIC aTKapyFa skymcaiansl. ['a3 KbI3aabl, YIIFasabl )KoHE
CBIPTKBI KYIIIKE KapChl )KYMBIC aTKapasbl.

dQ = dU+dA = dU+ Pdv

3. M30oTepMHSIIBIK YZepic Ta3[blH TemIreparypackl TypakThl T=const, GojFfaHaa KbICBIMMEH
KOJIeM apachIHIaibl OailIaHbICTRI KapacTeipaabl. [a3aeiy imki sHepruscel dU = const e3repmMeiii.
["a3ra GepiireH >kajmbl XKbUTY MeJIIIepi dQ =dA Tek CBIPTKBI KYILIKE KapChl AKYMBIC aTKapyFa
dQ =d A xymcanafs.

4. AnuabatanelK yAepic Aen TYWBIK Kyie ChIPTKbl OpTaMeH >XKbuly anmMacmnail xypetiH dQ =0
yaepicti aiftagsl. MyHaail ynepic Ke3iHJe *KYMBIC TEK IIIKI HEPTUsSHBbIH eCeOIHEeH OpbIHIANAJIbI
114546 ynepic éaciidd e'si0f dA=-dU ioéi yiddacyity» xemyi afidaiiai i00iaaéaan.

JleHeHiH KbITy CHBIMABUIBIFBI JIETl OHBIH KbLTy KaOBUIAAFBINT KaOUTETIH CUMATTAUThIH (PU3UKAITIBIK
[IaMaHbl SIFHU JIeHe TeMIiepatypachi Oip rpanyc Kenbunre e3repTyre KaKeTT1 KBLTY
MeJepiH aitaapl. O TepMOAMHAMUKAIBIK YAepicTepre OaiIaHbICThl OOJIFAHABIKTaH N300apabIK
Cp xxoHe n3oxopaisik Cv
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MEHIIKTI JKbUIy CHBIMJIBUIBIKTApPBl KOJIaHbLIaAbl OcChbl €Ki JKbUTy CHBIMJIBUIBIKTAPBIHBIH
kateiHbIcbiH G = Cp / Cy TepMoanHaMHKaIa aquadara KOpPCeTKIli e aTaipbl.

TepmoMHaAMHUKAHBIH W3oynepicTepaeri Kby
Ne Nzoynepictep OipiHIII 3aHBI CUBIMIBLIBIK
dQ =dU+dA C=dQ/dT
1. | U30TepMUSIIBIK du=0, dQ=d A dT =0, Cr=w
yaepic, T=const
2. | M3obapaisik yaepic, dQ =dU+dA Cp = dU/MT+dJA/IT = Cv +R,
P=const Cp-Cv = R — Maiiep TeHaeyi
3. | M3oxopansik yaepic, dA=0, dQ =dU Cv=du/dT
V=const
4. | AnquabaraisiK yiepic dA=-dU Ca=0

TepmoauHaMuKaHbIH |- 3aHBI TYHBIK KYHeneri SHeprusHbIH Oip TYpHIEH eKiHIi Typre
aybICYbIHBIH CaHJIBIK CHIAaTTaMachlH Oepeni. An Oyi 3aH Kyleaeri mpouecTepaid Xypy OarbIThIH
kepcere amMaiiapl. COHIBIKTAaH OHBI TEPMOJWHAMUKAHBIH 2-IIi 3aHbl  TYWBIK IKYHederi
MIPOLIECTEP/IIH ©3repy OarbIThIH KepceTendi. bysl 3aHipl TYCIHIIPY YIIIH SHTPOMHUS JETreH YFbIM
SHT131JIreH.

DHTpoMuUs AeN W30TEPMUSIIBIK JKOJIMEH ©3Te€PETiH TYHBIK KYHeIeri *KblUTy MOJIIEpPiHiH COll

TeMIlepaTypara KaTblHAChIH alTaabl. S = T

3aHABUTBIKTHI CUIIATTAY YIIIH SHTPOMHSHBIH ©3repici KOJITaHbIIAIbI.
ds :d—Q dQ=T-S bynan xyieneri e3repeTiH *bUIy MOJIIEPIH SHTPONUSHBIH
e3repici apKblIbl cunarTayra 0onaael. TyHbIK XKyile YIIiH TepMOAMHAMUKAHBIH O1pIHII 3aHbl MbIHA
TYPAE Ka3blIa bl

dU =dA+dQ Mynnaarel dU - TyHMBIK KyHeHIH 1IIKI SHEprsichl IMIKi KYIIKE Kapchl
aTKapblIaThIH KYMBIC XKYHEHIH 00C SHEPruschl ece0iHEH OpbIHAIAIbI.

An dQ xyieneH OeiHIIN MIBIFATHIH KbUTY OalTaHBICKAH YHEPTUSHBIH eceO1HEH 00aIbl.

CoHbIMEH TYHBIK KYWEHIH IIIKI DJHEPTUschl 00C >KoHE OaillaHbICKAaH HHEPTUSHBIH
KOCBIH/IBICBIHAH TYPaJIbl.

dU=dF+TdS

Ty#bIK Kyliene mpolecc 1IIKI HEePrus TOJIBIK TayChUIFaHINA XYpeAl sIFHU 0oC dHeprus
KeaMui an suTponus eceni dF<0, dS>0.

Srau xyitene mpouecc 6oc sHeprus kemin 0-re, an SHTPONUS OCIT €H MaX >KETKEHIIe
xypeni. XKyieHiH MyHaai KyHiH TepMOIMHAMUKAJIBIK TEMEe-TEHIK JIeTl aTalIbl.

CoHBIMEH DJHTPOMUS  TIPOILECCTIH KaHTBIMCBI3IBIFBIHBIH, 0OOC OSHEpPTHsl MIBIFBIHBIHBIH
emueyimr. ¥3aK YakplT OOWHBl TepMOJWHAMHKAHBIH l-mmi  3aHBl OMONOTHSUIBIK JKyiiere
KonaneuiMan kenmi. Ce6ebi OMONIOTHSIIBIK JKYHe KOopIlaraH OpTaMeH opi 3aT, opl SHEPrus ajiMaca
alaThIH allIbIK KyHere »artajbl. AJ 3aH TYHBIK JKylere apHajblll >Ka3blUIFaH. AINBIK Kyie
TEPMOJWHAMUKAHBIH 1-3aHBl OOMBIHIIA TEPMOJMHAMUKAIBIK  TEMe-TCHIIKKE Kely Kepek.
ConnpikTaH OyJT 3aH]IBI allIBIK JKYHere KoJlaHy YIIiH MbIHaJail e3repic KoiaaHy KaxkeT. SIFHu 60c
SHEPTHs )KOHE DHTPOIHUS €K1 KYpaylIblFa KIKTeJIeIl.

dFi dsi
s —

aF = ;
T yRe ~~dSe
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Mynnaret dFi , dSi 60oc sHepruss MEH SHTPOINUSHBIH 1 KypaylibUiapbl TYWBIK JKyilene
KYPETIH OMOXUMHUSUIIBIK oHE OMO(PHU3UKAIBIK MPOLIECCTEPl CUMATTalIbl. Al € Kypaylbliapbl
KYHEHIH KOpIIaraH OpTaMeH SHEPTHsl aIMACybIH CUTIATTal bl

CoHBIMEH TepMOJAMHAMUKAHBIH |- 1111 3aHBI AllIBIK JKYHE YIIIH MbIHA TYP/IE Ka3bLIaIbl.

dU=dFi+dFe+TdSi+TdSe.

Ar3anarpl 0apiblK OMOXUMUSUIIBIK, OMO(U3UKATIBIK IPOIECCTep KAUTHIMCHI3 OOJIFaH/AbIKTaH,
SHEPTUSIHBIH O1p Oeuiri kbuty Typinae 6ocam mbiraabl. Conapikrad dFi<0, Tdsi>O0.

CoHbIMEeH ar3aia JKYpeTiH mpoueccTep O0C HSHEPrHSHbIH KEMy, SHTPOIUSHBIH ©Cy
OaFbITBIH/IA KYPE/I.

Tipi ar3a ambIK TEPMOAMHAMHUKAIBIK JKyiie OONFaHABIKTAH OJ KAJBINTHl Kyhae Oosaipl.
KansinTsl Ky# fen (OHbl CHIATTANTBIH LIaMajiap)ChIPTKbl KOpIIAFaH OpTaMeH opi 3aT opi SHEprus
ayiMaca OTBIPBII YaKbIT iIIiHAE 63repMENTIH )KYHeHIH KYWHiH aiTabl.

N.IIpuroxuH amslK >KyMeH1 3epTTell Keslill, OHbIH KaJbIOThl KYHIH CUMATTAaThIH MbIHAIai
TYKBIPBIM JKacaabl. KanbInTel KylIe ar3aza >KYpeTiH KaWThIMCBHI3 IMPOLECTEPHAi CHITATTANTHIH
SHTPOIUSHBIH ©3repy >KbUIAAMIbIFBI MYMKIH OOJIaTBIH MOHJEp/iH IIIIHEH €H a3 OH MOHIre He
00J/1bI, SIFHU KaJBINTHI KYHIIE YCTAll TYPY YIIH OOC SHEPTUSHBIH IIIHEH €H a3 00C 3HEePTHUSHBIH
[IaMachlH KaObulgayAbl KaXeT eTelil. SIFHU ar3a e31He TUIMJI SHEpPreTHKANbIK JECHIeHe KYMBbIC
icteyre TBIpbICaabl. AF3aHBI TYpPAKThl JEHIEiIe CaKTay YVIIH SHTPOMHUSACHI TEPIC IKOFAPFHI
MOJICKYJISIPIIbl TaFaM KOJIJIAHbLIAbI.

4. MunocTpanusjibl MaTepuaiap: Kepme, ciaiarap.

5. Oneduerrep:

- Heri3ri:
1. Kpoitn K.C. 3amanyu ¢usuka. 1-6emiM: oKynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayn ¢usuka. 2- 6emiM: oKynbIlk Anmarsr: 2014
3. buxkirito T. Xanmel ¢puznka Kypchl: OKyJIbIK - AMaTbl: DKOHOMHKa, 2013
4. Epmexosa XK.K. XXanmnbl puzuka. Monekynaislk gpusuka xoHe TepMoauHamuka: OKy Kypasbl.-
Anmatsl: TOO 3Bepo, 2024.-120c.

- Kocbimima:
1. Amepxanosa II1.K. ®u3nka-XxUMHUSIBIK aHATIU3 9JICTEP: dJIICTEMENK HycKayaap = dusuko-
XMMHUYECKHE METO/IbI aHAIM3a: MeToArnueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxanoBa.- Anmatsl: 9Bepo, 2016. - 196 Ger.

- DIEKTPOHIBI pecypcTap:
1. XKanmer pusuka kypeel. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik pusuka. Crabexosa 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. KoituyGekoB, A.K. bpaxxanona, C. bykeeB.— Anmatsl: «9Bepo»
Oacnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. ATomMapIk xaHe sapobiK ¢pusnka. Crnadexosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacsl: Oky kypaisl. / K. )Kybanos at. AOMY. - Akre0e: K. XKybanon
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmankyioB T.I1. ®uszuka kypebr: Oky Kypausl (2-1m11 6acsuibimM).— Kaparauasr. 2019
https://aknurpress.kz/reader/web/1867
6. MenuuuHanbeIK OMopu3UKa MEH MEATEXHUKAIAP OOUBIHIIA JTA00OPATOPHUSIIBIK TPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/
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6. KopbITBhIHABI cypakTapsbl (Kepi 0alIaHbICHI):

1. TepMmoaMHaMHKaHbIH OipiHII 3aHBIHBIH MaHBI3bI HEZlE?

2. Vinean ra3gaparsl )KYPETiH YPAICTEPIIH epeKIISTIKTepiH aTa?

3. JICHeHiH KbITy CUBIMJIBUIBIFBI IETCH KaH1al 1mama?

4, XXpimynbiH 6acka 2HEprus TypJiepiHe aifHamybl Kajai xypemi?

5. boc xoHe GaiinaHbICKaH SHEPTUs KaHail OarbpITTa e3repei?

6.KalThIMCBI3 yIIepicTEp SHTPONHUSACHIHBIH OCY KbUIIAM/IBIFbI Kajail aHbIKTaTaIbl?

Ne 7-8 [apic

1. TakbIpbIObI: bronorusibKk MeMOpaHanap KYpbUIbICHL. BHONOTHSIBIK MeMOpaHaap apKbLUIbI
3aTTap/IbIH TaCIMAIIAHYbI

2. Makcarbl:  CryneHtrepre OWONIOTHSUIBIK MEMOpPaHBIH HETi3ri  (YHKIMACHIH, Kacylla
MEMOpaHACBIHBIH ~ KYPJIBICBIH, OHBIH JaMybIH JKOHE CYHBIK MO3aiKalbl MOJETIHIH KBbI3METiH
TYCIHIIpY.

3. dapic Te3ucrepi:

Membpana Ouodus3Mkacel — MEOUIMHA MeH QapManus YIIH €H MaHbI3Ibl  JKacylla

Oonodu3uKacel O6IiMiHIH HETi3ri Tapaybl OOJBIN eCenTeTiHe .

Tipuyikke KaXeTTI KOeNTereH yJaepicrep OHOJIOTHSIIBIK MEMOpaHa apKbUIBI JKYPEIi.
MemOpanagarsl yaepicTepAiH Oy3bUTybl — KONTETSH MATOJIOTHSIIBIK ©3TrepicTepaiH Herisri cebedi
00T TaObLIaaRl. bruomoruansik MeMOpaHara ocep €Ty apKbUIbl ajlaM aF3achlHA TUTI3€TIH eMJIiK
acep, OMOIOTHAIIBIK MEMOpaHAaHBIH  (YHKITUSICBIHA dCEp €Ty apKbUIBI iICKE achIPhLIA/IbI.

TipminikTiH €H KilIKeHTall 3JieMeHTi OOJIBIN CaHalaThlH, 63 OCTIHIIE eMip Cype ajllaThlH

Kacylla Ke3 KelreH JKOHMIK MEeH ©cCIMJIK AYHUECIHIH Heri3l 0oibin Tadbuianbl. JKacyiaHbiH

eMip CYpYIHIH HETi3Ti mapThl OOJBIN: OHBIH JAepOecTiIiri (aBTOHOMABIFBI), SIFHU ©31H KOpIIaraH

opTamMeH Oipirin KeTHeWAIHAIr, OHJIAFbl KYPETIH XUMMSUIBIK peakuuslapAblH JKEKe Japa eTyi,

COHMEH Karap, OHbIH OpPTaMEH HSHeprus, 3aT JKOHE aKmapar ajMmacybl Oonibin TaObutaabl. Tipi

)Kacylla anibIK TepMOIUHAMUKAIIBIK KYiHe OOJBINT CaHaIa bl

buonorusneik MeMOpaHanap/IblH HETI3rl aTKapaTHbI KbI3MeTTepi (QyHKUUAIAPHI):

1. TockaybliabIK (0apepJsik) — OCBHIHBIH apKachlHIa, >Kacylla ©31H KOpIIaraH oOpTamMeH
pEeTTeNiHeTIH, TaTFaMNa3ablK (CEJEKTHBTI), CENKOC (MacCUBTI) KoHE OeiceHi (aKTHUBTi) 3aT
aJIMacyblH KaMTaMachl3 €Te/l.

Tanramna3abIK Jen- Kel 3arTtapblH MeMOpaHa apKbUIbl OTYiH, ajl Kel 3aTTaplblH  eTe
aJIMaybIH alTajbl.

Perresinetin aen- jkacylIaHblH KeW 3aTTapAbl OTKI3YiHIH OHBIH (QYHKIMSHAIABIK KYHiHE
0aiIaHbICTBIIBIFBIH aWTa bl

Cenkoc nen — 3aTTBIH MeJIIepi (KOHIIEHTpalMAChl) Kol OpTajaH a3 opTrara Kapai
TachIMAIIIAHYBIH aliTaIbl.

Besicenai nen — 3aTThIH MeJIIIEpi a3 OpTalaH KeIl opTaFa Kapail TachIMallJaHybIH aTalIbl.

2. Marpunajabik KbI3METIiHIH apKachlHIa MeMOpaHaJarbl  aKybI3IbIH 0ip-Oipine
0ailTaHBICTBUIBIFBI, KEHICTIKTET1 OpHajacybl MEH OJIapJblH 63 apa ocepiecyl KamMTaMachl3
eTinen.

3. MexaHuUKaJbIK KbI3METiHIH apKachlHIA XACYIIAHBIH JKOHE OHBIH IIMIKi KYPBUIBIMBIHBIH
OEpIKTUIIr MEH JepOecCTUIIr KaMTaMachl3 eTiUTeIl.

4., DHepreTHKaJbIK KbI3MeTi MeMOpaHa MUTOXOHApAachiHAaFel AT®- MonekymanapbIHbIH
CHHTE31H, XJIOPOIUIacTarbl (POTOCHHTE3 Il KAMTaMachl3 eT/I.

5. buonorennmangap by naiaa 00TybIH KaMTaMachl3 €Te/ll dKOHE OJIap bl TapaTaibl.
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6. PenenTopJibIK (MeXaHUKAJBIK, aKYCTHKAIBIK, KOPY,CE3y, XUMHSUIBIK T.0.) KbI3MeT aTKapaJibl.

buonorusielk MemOpaHaHbIH eH anramkbl mozaenin 1902 sxputbl OBepTOH YCBIHIBL Ol
MeMOpaHa apKbUIbl JIMIUTTEPAC KAKChl €PUTIH 3aTTapJblH JKCHUI ©TeTIHIriH OalikaraH. OcChI
KYOBLIBICTBI OAacCIIBUIBIKKA ajla OTBIPBIN, OJ  OWOJIOTHSUIBIK MeMOpaHbl  (ochonumurrepacH
KypaJlFaH KykKa KaOaTTaH Typansl jen caHaabl. LlIbIH MoHIHAE MOJSPIBI XKOHE MOJSIPCHI3
opTanapzsl Oeinin Typran Kabarrta ( MbICalibl Cy MeH aya) (ochOTUNTTTepAiH MOJIeKyaaiapsl Oip
Katap OobIn (MOHOKAa0AT) opHamacanbl. OaapIblH MOJSPIIBI «OacTapb» MOJISIPILI OpTara OaThIIl,
aJl TIOJSIPCBI3  «KYHPBIKTaphD» MOJIAPCHI3 OpTara Kapail OGarbrTtanazsl (1 cyper).

Cy
Tosstpitsr 6ackr TN
[onsapcei3 KYHpBIK - B B ﬁ B ﬁ 53 ..... ﬁ
>~ bunomem-
OnaHa
Gocdomum \Q Q Q Q Q Q ...... Q
_

Bys1 TYKBIpBIMIAPIBIH AYPBICTHIFBI 6HOJIOI‘I/ISIJII)IACML,M\SpaHaHI)IH AIIEKTPIIIK TTapaMeTpiIepiH eIey
Gapbicana JoNnenaeH . SIFHM GnoMeMOpaHaHEIH dMeKTprik keaeprici (1070Om M%) MeH 7IeKTpIiK
CHBIMIBUIBIFBIHBIH YIIKEH 60maTeiHabFbH (0,5 1072 d/M?) aHbIKTaasl. BHOTOTHAIBIK MEMOPaHAHBI
’Ka3bIK IEKTPIIIK KOHAEHCATOp AeM KapacTelpyFa 6omnansl (2 cyper).

DIEKTPOIUT

ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ BI/IMOJ'ICKYJ'IHpJ'IH JIMITN Ka6aTBI.
MemOpaHna
Q Q Q Q Q Q Q Konnmencarop  acrapmapbl  KbI3METIH

DIJIEKTPOIUT 1cdtop - acl
CBIPTKBI KOHE 1K1 epiTiHAlIep (Kacyllla apaiblK
CYMBIK) atkapaapl. Omnap AMAIEKTPUK SFHU

JU3JIEKTPIKTIK OTKI3TITIN €=2 MemOpaHaMeH
£,8S

OeminreH. JKa3plK  KOHJEHCATOPJBIH CHBIMIBUIBIFBL: C = (1) epHeriMeH aHBIKTAIA]IbI,

MyHTarbl &, ~8,85-102®/ m dMeKTpiiK TYpaKThl; |-KOHIEHCATOp acTapIapbIHBIH apach.

8055

Bertin Gipiik aymaHbIHA COlKeC KeJdeTiH MeHImKTi cumitmapuielk: C = ——— (2)

o |
epHeriMeH AHBIKTaJ1albl. E¥IIaH KOH,Z[CHcaTOp aCTapJ'IapLIHBIH apacm SSFHU MeM6paHaHLIH J'II/II'II/II[TiK
£5€ 885-1072.2

-2
Cyd 0,5-10

Ocbl aHbIKTaJIFaH I1aMa, JUINUTTEPAIH KaJbIHJBIFbIHA COUKEC KeJe/l.
3epTTeynep HOTHXKECI OHOJIOTHSUIBIK MeMOpaHamapja axKybl3 MOJICKylalap-AblH Ja
OO0NaTBIHBIFBIH KOPCETTi. MbIcaibl: MeMOpaHaHBIH AaHBIKTAIFaH O€TTIK Kepily Kod(pHUIEHTIHIH
CaH MOHI «aKybI3 — Cy» IIE€KapaJbIK OETTIH Kepury Kod(@uimeHTiHe >KaKblH OOJFaH, all «IHITHI-
Cy» UIeKapalbIK OCTTiH Kepidy KOd(UIMEHTIHIH caH MOHI OJaH oJJe Kaija e3reie MOHIe he

M~3~=4nm

Ka0aTBIHBIH KaJBIHJIBIFE aHBIKTayFa Oonaasl. | =
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OoJFaH.

1935 xbutel Janmsau meH J[aBcoH OMONOTHSUIIBIK MEOpaHaHBIH «OyTep-OpOATHIKY MOJENIIH
yeuiHABl. bynm  Moxmenbs  OoifpiHma  GocoaunmuUTTep  MOJEKyJaJlapbl MemOpaHa —OeTiHe
NEPIEHANKYIISAp TYpAE €Ki Karap Oonblnl  opHamacKaH. Jlumua Monekynanapsl THUApOoGUIIi
KarbIMCH MeMOpaHaHBIH CHIPTHIHA, THAPOGOOTHl >KaFbIMEH OHBIH IIIIHE Kapal OarbITTasIbIII
opHaackan. MemOpaHaHBIH €Ki KaTap opHaTackaH (HOCHOIUNUI MOJEKYIaTapbIHBIH OJISPIIBI
TONTAapblHA aKybl3 MOJIEKYyJalapbl >KaOBICHII OpHaJlacabl, OCHIHBIH ece0iHeH MeMOpaHaaa
MUITIIITIK, MEXaHUKAIBIK dcepiepre OepiKTiIK, TOMEHT1 OeTTiK Kepily KacueTi maiina 6osampl.

Op Karaplarbl JUMUA MOJEKYJIAChIHBIH Y3bIHABIFBI IaMaMeH 3-4 HM JIel aJjiblHCa, OHJAA
MeMOpaHaHBIH KaJIbIHIBIFEI 8 HM TeH Oonanbl. Conpmaii—ak op Oenok MojekynackiHa —75-90
dbochomunua MoNeKyIachl COMKec KelleTiHI aHBbIKTaIFaH.

buonorusutblk  MeMOpaHaHBIH ~ KYPBUIBICHIH ~ aHBIKTayJa OHWOJIOTHUSIIBIK  3epTTEeyJepie
KOJIIaHbUIAThIH (PU3UKABIK SICTEPIH KOIl bIKMaNbl THAl. MeMOpaHaHbIH KYpPJIBICHIH aHBIKTAY/a,
MeMOpaHa MOJIeKyJIallapbIHBIH aTOMIAPBIHBIH 63 apa OPHAJACyblH aHBIKTay/a KbICKA PEHTTECHIIK
coyne IudpaKIUsSChIHA HETI3IeNTeH PEeHTIeHKYPBUIBIMIBIK Tajjay oICiHIH Kem ocepl THul.
Pentren coyieciniH qudGpakiusIIbIK KECKIHIEPIH 3epTTey MEMOpaHa aFbl IUTTU MOJICKYIaIapbIH
peTTemnin, €Ki MOJIEKYJalbIK KaTrap OOJbIl OpHATAaCKaHBIH aHBIKTaAbl. AJl  AIEKTPOHIBIK
MHUKPOCKOIT ~apKBUIBI OMOJIOTHSUTBIK MeMOpaHaHBIH KECKiHI aiblHAbL Jlumua KabaThiHA OaThII
TYpFaH, Keiibipyeyepi OHbI TECII OTil TYPFaH aKybI3AapbIH OOJATHIHIBIFBl AHBIKTAIBL.

MembapaHaHbIH JUHAMUKACHI, SFHU OHJAFbl MOJICKYJIAJApIbIH KO3FAJIBIChI, MEMOpaHAHBI
oy30aii—ak OIIP xone SIMP omicTepi apKpliIbl aHBIKTAJIBI.

OCI)IHIlaI/I MOJIIMETTEp MEMOpaHAHBIH KYPBUIBIMBI TYpajibl )aHa TYXKBIPBIM jKacayFa abIll
; kenmi. 1972 x. Cunrep ™eH HukonbcoH
OWOJIOTHSUTBIK ~ MEMOpaHAaHBIH JKaHAa CYHBIK -
MoO3aiKkanbel MOJENIH YChIHABL. byn Monenre coiikec
MeMOpaHaHBbIH Heri3l - ekl KabaTrTaH TypaTbiH
dbochomunuaTrep  MoIEKylIachlHA XKaOBICHIT
OpHaJIaCKaH aKybI3fap/aaH KypainraH. OpHaiacybiHa
OaliaHbICTBl  aKybI3AapAblnepudepusIblK  (OeTki
Ka0aTTa opHajacKaH) *oHe MHTerpayiasl (OaThI HE
TECiN OpHaJIaCKaH) Jen Oenei.

1- nunuarepAiH Koc KadaThl

2— NTUMHJT MOJIEKYIACHI

2a-ruapodoO0Tel 6ediri, 26-ruapoduiibai 6emiri
3-MeMOpaHaHBbl TECINl 6TKEH WHTETPaJJIbl aKybl3
4-memOpaHaHbIH Oip)KaFbIMEH OailJIaHbIC-KaH aKybI3/1ap

5- aKybI3IapMeH MeMOpaHaHbBIH CHIPTKBI XKaFbIH/Ia OaillaHbICKaH KOMIPCYIbI KOCBUIBICTAP

6- TMTIUATIK KOC KaOaTThIH OPTAIBIK THAPO(HOOTH Oeriri

OU3NONOTUANBIK KAJIBIITHI JKaFAalia IUMUATep CYWBIK arperaTThlK Kyhae 0onajbl, MYHBI
dbochonmumuaTrep TEHI3IHAE KAJIKbII JXYPreH «anlcOeprTi» aKybI3IapMEH CalbICThIpyFa OOJaJIbI.
JKyprizinren 3eprreyiep, XUMUSIBIK TalAaylap aKybl3 OeH ITUNUATED apa KaTHACBIHBIH — op
MeMOpaHaja op Typii OOJaThIHIBIFBIH KepceTTi. bypbiHFbI Moaens OoiibiHma (Janusnu -/laBcoH)
oJIapJIbIH apa KaTHAchl TeH OonaThlH. MpIcaiabl, MUAIMHAI MeMOpaHaaa akybI3ap JUMUITEPICH
2.5 ece keI 60Jca, YPUTPOLIUTE KEPICIHINE aKybI3 JUMUATEH 2.5 ece a3 Oonaibl.

Membpanana dochonunuaurep, akybl3gap MeH KaTap 0acka Ja XHMHSJIBIK KOCBUIBICTap
Oomanbl. MbIcanel, xaHyaplap >KacylIachlHJa XOJECTEPHH, TNIMKOIUATEpP, TIIMKOMPOTEUaTep T.O.
Ke3zmecenl.

Kazipri yakpiTa MeMOpaHaHBIH CYWBIK MoO3aiiKalbl MOeNi KojxaHbUIyAa. byn monens
MeMOpaHaHBIH KapamailbiM KYpbUIBIMBIH  TyciHmipeni. CoHFBI  Ke3Jeple MeMOpaHaIarbl
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akye3gapabiH  Gochoaunuarep TEHI3IHAE «anWcOepr» CHUAKTBI  €MIH-€pKIH KY3Ill  Kype
QIIMANTBIHABIFBl AHBIKTAIIBI, OJIAp KACYIIAHBIH 1MIKI KabaTTapeiHa (UUTOIUIa3Mara) >KaOBICHI
opHanacabsl. MbIcaibl, oJlapFa MUKpO(QHIaMEHTEP MEH MUKPOTYTIKIIIENIEp KaTabl.

XKacyma amelK TepMOIWHAMUKIIABIK JKyie OOFaHIBIKTAH, O ©3iH KOpIIaraH OpTaMeH
YHEMi 3aT, DHEprus KOHE aKmapar anmacaasl. MyHIail anmacy kacyma  MeMOpaHAChIHBIH
3aTTapAbl  OTKI3TIMTIK  KaOJIeTiHIH apKachlHAa icke acanel. JKacymagarbl METaOOITHKAIIBIK
yaepictep, OHAarbl OMONMOTCHIUAIIBIH TMaiia OOJybl, KYWKE HMITYJIbCTAPBIHBIH Tapalybl T.O.
KONTEereH KyObUTbICTap MeMOpaHa apKbUIbI 3aT 3aT TachIMAJIAyAblH apKacblHIA O KYpedl *KoHe
naiina 6onanpl. Onait 6ojca OMONOTHSIBIK MeMOpaHa apKbUIBI 3aT TaChIMAJIAy — OJI KACYIIaHBIH
eMIp CYpYiHIH HETi3T1 MAapThI JIeN Kapay Kepek.

bruomeMOpaHa apKbUIbI 3aT TaChIMAJIayIbIH OY3bUTYBI Op TYPJIi TATOJIOTUSIIBIK ©3repicTepre
auein Kenesi. COHIBIKTaH KacyIaHblH OTKI3TIIITITIH 3epTTEeYAiH MEIUIIMHA MEH (apMaliys YIIiH
YJIKEH TEOPHSUIBIK KOHE TXipuOemik MaHbI3bl Oap. Mpicanbl, Keceni eMey Heri3iHeH AOpiHIH
Kacymia MeMOpaHachl apKbUIbI OTYIHE TiKeNeH OalIaHBICTBI, OJlail 00Jica JOPLUTIK 3aTTBIH EMJIIK
ocepi OHBI MeMmOpaHaHbIH Kajiail ©TKi3ylHe Tikened OainanbicTel  Oonanbl. COHIBIKTaH
(bapMaKoJOTHSIIBIK ~ 3aTTAPABIH MK OCEpiH TOJBIK IMaiijaliay YIIiH OHBIH JKAaCYIIAHBIH cay
oHe KaObIHY Ke31Her1 OTKI3TIIITIriH 011y Kepek.

Bbuonorusuiblk MeMOpaHa apKbUIbI 3aTTap/IbIH TAaCHIMAIAAHYBIH CEIIKOC JKOHE OelceHmdl ren
€Ki Typre Oeei.

Cenkoc TachIMaJIIayFa 3aTTap/ bl KOHIEHTPAIUsCH Kom «C1» OpTajjaH KOHIIEHTPAIMICH a3
«C2» oprara Kapail TacbIMalay/ibl, all 3JCKTPOIUTTEPAE DJIEKTP Opici MOTEHIMAIBIHBIH [IaMachl
YJIKEH «(1» OPTaHMAH a3  «(2» Kapai TachIMaIayIbl, HEMECE JIEKTPOXUMUSIIBIK MOTCHIIATBIHBIH
[IaMachl VIKeH «U1» HYKTEOEH a3 «2» HYKTere Kapail TaceiManjgayiasl —araiasl. Cenxoc
TacsIMaliZlay ChIPTAH 3HEPrus anmail, Texk Oenri Oip rpaaveHTTe (KOHLEHTPALMUIABI, 3JIEKTPIIK,
TpaBUTAIMAIIBIK T.0. ) )KUHAKTAJIFAH YPHEPTHUs eCeO1HEH KYype/I.

Cenkoc bencenmi

OCl >Cs @ C2

v
v

M > H M1 < U2
01 > @2 01 < ¢2
AC <0 C>0

Cenkoc taceimangay ['u00c sHeprusicblH a3alTyFa ajbll Kelell, SFHU OyJ1 ylepic e3 OeTiHIe,
6oc AT® sHepruscbiH xymcamail xypezi. An 6encenni Taceimanaay yaepici [ m66¢ sneprusicba
YIFaWTyFa ajiblll KeJedl, SFHA Oy yaepic o3 OeriHme xype anmaiiapl, AT® monekynaiapbiHbIH
THIPONU3 €CEOIHEH KYPEi.

Cenkoc TaceiMaiiay Ke3iHAeri TachIMAJIaHFaH 3aT THIFBI3ABIFEI Teoperia TeHIeyiHe ColKec
J=-u «C +dp/dx - epHeriMeH aHBIKTAIBIHAIBI, MYHIAFbl «U»—HOHHBIH KO3FAIFBIIITHIF, «C»—3at
KOHIEHTPALHUACHI, MUHYC O€NTiCl TachIMaJIayIbIH «LL» KEMY OaFbIThIH/A KYPETIHIITH OU1ipesi.

Topenna TeHneyiHe 3JIEKTPOXHUMHUSIIBIK OTEHIIMA MOHIH Koiica, oHa epTiHAl yuriH HepHer-
[Tnank TeHpeyi anbIHa b

Jm=-usReT+dC/dx=-uszeCeF+dp/dx
byn Tenaey cenkoc TachkIManaay Tek Meuepik aibipMamansikTeiH - dC/dx  Hemece
ANIEKTPOCTATHKAIBIK TOoTeHmuan  do/dx ecebiHeH KypeTiHairin kepcereni. Keiine ocwel exi
TPaJIMECHTTIH KaTap Kelyl JXKarJaalblHIa, SFHU opTafa Oip Me3TUIae KOHIEHTPAIUSIIBIK JKOHE
NOTEHIMAJIBIK TpajueHTTe Oap Oosca, OHAA TachkiManaay OarbIThl OCHl KOHLIEHTPALHSIIAPIbIH
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OarpITapbiHa OaitmaHbICThl O0maael, erep: ue z *Ce Fe dp/dx > wue ReTe dC/dx (de/dx <0, dC/dx
>0)
Oosica, OHAA CEJIKOC TachIMalay KOHIIEHTPALMSACHl a3 OpTaJaH KOHIICHTPALMSACHI KOIl opTara
Kapaii kypeni, erep: ue ReTe dC/dx > ue z *Ce Fe do/dx (de/dx >0 , dC/dx < 0 ) Goiuca, oHaa
3aTTappl TaCKIMAIAy Yepici MOTEHIMAIbI a3 OPTaJdaH KeIl OpTara Kapail OarbITTasa bl
Teopemna TeHzmeyli d2JeKTp epici  Houbre TeH OonraH >karmaima (de/dx = 0) koHe
AJIEKTPOJUT eMec 3aTTap yuiH z= 0 KapamaiibiM auddys3us yuiiH aasiHFaH QUK TEHAYIHE
aifHasa /bl Jm =-ue ReTe dC/dx
DWHIITEHH KaTHackIHA corikec u® R*T = D — muddy3us koadhdunenti O60a-FaHIbIKTaH, COHFBI
TEHJICY MBbIHA TYPC Ka3bUIa b
Jm =- De dC/dx
Cenkoc TachIMaIaHYABIH TYPJIEPI:
1. Iuddy3us nen 3artapablH 63 epKiMeH KOHIICHTPAIUACHl KONl OpTa/laH a3 opTara Kapaii
TachIMAIIAHYBIH alTaabl. JIumu apkeutel T @y3ust KyOBUTBICH KOHIICHTPAIMSUIBIK TPAIHCHT
eceOiHeH xypeai. by ke3neri 3aT arbIHBIHBIH THIFBI3IBIFEI DUK 3aHBI OOWBIHIIIA
AHBIKTAJIBIHATBI:
Jn=-D(C2-C1)/L
myHaarel  «Ci1, Co»-MeMOpaHa OeTTepiHJIeri 3aT KOHIEHTpamusIapbl, «L»- MeMOpa-Ha KaJbIH/IBIFBI,
«D» - mubdy3usa kordpunmenti. MemOpana KabaTbl JKYKa KoHE 3aTTaplblH JUMUATTE €pyl )KOFaphbl
OosrraH caiiblH  MeMOpaHaHBIH OTKI3TIITIK KOA(M(UICHTI >KOFapbUIANTHIHBI OalKata bl
Jlunuarepne KakChl €pUTIH MOJSPIBI €MEC 3aTTap: OPTaHUKAIBIK Mail KbIIIKbUIIAPHI,
a¢up 1.0.- MeMOpaHa apKbUIBbI )KAaKCHI OTE/, ajl JUMH] OMKa0daThl apKbUIBl MOJSPIIBI, Cy/Ia epirim
Ty3/1ap, HeTi3/1ep, aMUHKBIIIKBUIIAp, CIUPTTEP T.0. Hamap eTei.
MewmOpaHagarbl aKybI3 JKOHE JIMIHU CaHjIayaapbl apKbUIbl JIMMUATEPAC €pIMENTIH 3aTTap
MEH CyJia epirim rupaTanrad HoHaap (Cy MOJeKylalapbIMEeH KOpIalFaH) eTe ananasl. EpimeilTin
MalIbl 3aTTap MEH HOHJap VIIH  MeMOpaHa  MOJICKYJQJIBIK TOPABIH POJIIH aTKapaJbl.
Moneknanapsl HErypIibIM YJIKEH OOJFaH CaiblH OTYy Jopekeci TOMEHACH]II.
Keningerinren nuddy3ust TackIMaIIAFBII MOJIEKYyaiapIbiH (aKybI3) KAThICYbIMEH
Kypeai. Mbicasbl: Kauii MOHBIHBIH TaChIMAJAAFbIIIbI BATHHOMHUIIMH MoOJeKynacel. MemOpaHana
OpHAaJIaCKaH BAJIMHOMUIIMH MOJIEKYJIACH COJ KaOaTTarbl €pTIHAIAET] KaJuid MOHBIH KOCHIM b
OH 3apsaTanajbl, OHBI MEMOpaHaHBIH Kejeci OeTiHe albIl OTell, SFHU TachIMallJaiiIbl.
Taceimaniay keO1He Kajauil HOHBIHBIH KOHIIEHTPAIMAICKHI KOIT OPTalaH a3 opTara Kapai
OarbpITTaIabI.
Kyprizinren 3eprreyiaep MbIHaAal Karnainasl kepceTTi. MemOpaHa apKblIbl ©6T€ aJIMalThIH
Kei0ip 3aTTapApl TachIMANAAFBINI aKybI3 COJ 3aTHEH KaTap COJ OpTajaFbl MOHIBI KOCBHI aJIbII
3apsAATaIFaH  JKyWere aiHamanbl (aKybI3+HOH+TAachIMAIaHATBHIH 3aT), Ja MeMOpaHa KaOaThIHIarbl
ANEKTPIIK TPaJUeHT YHEPTUsChl eceOiHeH Keneci OeTke erei. MbIcalbl, *Kacylara KaXeTTi TIoKo3a
OCBUTaliIlIa TachIMaIaHaIbl. MeMOpaHaHbBIH CBIPTKBI OCTiHJIE OpHAJacKaH TachIMajl-JIaFbIll aKybI3
TIIIOKO3aMEH Karap COJ OpTaja KOHIIGHTPAIMSCHI MOJI HATPHl MOHBIH KOCBHII ajblll 3apsITaiFaH
Kylere aifHaaabl 1a, SJIEKTPIIIK TPAJAUEHT SHEPIUsIChl €Ce0lHEH >KaCyIlIaHbIH 1MI1HE 6TeIl.
KapamnaiibiMm 1udy3usiMeH calbICThIpFaHia KeHUAeTiareH aupgy3us  Ke3iHae 3aT
TachIMajay OKbUIAaM >KYpeli, TachIMalljay THIFBI3JIBIFEI O€NTiIl Oip mIamara JeiiH FaHa apTajbl,
OpTYpAi 3aTTapAbl TAaCchIMajaay JOpeKeci Je opTYpJii, MbICajbl, KAaHT TJIIOKO3achl (pyKTO3ara
KaparaH/ia »KCHUT TachIMalIaHabl, all (pyKTO3a KCHIIO3aFa , all KCHI03a apabuHo3ara KaparaHa
KEHIT TacbiMai-naHaabl. COHBIMEH KaTap >KeHUIaeTinreH au@ys3usHbl 0achll, OHBIH XKYPYiH
KUBIHJIATaTBIH 3aTTap Ja Ke3jaecell ekeH. Mbicanbl, CoOHmai 3artapra ¢uiopua3uH xataapl. O
TaChIMAJIAFBINI aKybI30€H KOCBUIBII, TYTaC KEIICH Kypan OHBIH JKYMBICHIH TOMEHJIETE/li, COHBIH
apKacblHIa KaHTThl MeMmMOpaHa apKbUIbl TachIManjayabl TOKTaTyra Oosansl. Omaii Goica, keit
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3arTap KOMEriMeH MeMOpaHa apKbUIbl 3aTTap.ibl TaChIMAIIIAYAbI pETTeyre O0JIaIbl.

Erep TaceiManmay Ke3iHJE€ OChI KOPCETUITEH IKANTTap Ke3jecce, OHJA TachIMaaJyablH
KEHUICTUITEH TYpl OPBIH aJIJIbI ICTI ecenTeyre 0omaibl.

Keningerinren nuddy3usHbiH Tarsl Oip Typl MemOpaHara KeJJeHEH, Oenruii Oip opbIHIapra
OCKITUIINT OpHAJACKAaH aKybI3 TaChIMAJAAFBIIITAP apKbLIbI 3aT TachbIMajaay OOJIBII TaOBLIAIbI.
byn xarnaiina TackIMaIaHATRIH 3aTThl MOJICKyJanap Oip OipiHe KeTKizy, He Oepy apKbUIbI iCKe
achIpajibl.

2. Cy3igic men cy MoJeKylanapblHBIH KbICHIM TpaueHTi ce0ebiHeH MeMOpaHa caHayiaapbl
apKBUIBI TaChIMAIJAHYBIH aiTanpl. Cy MOJEKyJIalapblHBIH Tachl-MalJlaHy KbUIIaMIbIFel [1yazeiin
3aHbIHA COMKEC aHBIKTAJIBIHAJIBI:

dv/dt = (P1— P2) / w, myrmarer dV/dt - cy KesneMiHiH TachbIMalAaHy JKbUIIAMIBIFBI, W =
8elen/ 1 or* -THApABUKATEIK KeaeprTi, |- caHIay Y3BIHBIFEL, T — OHBIH PAIHYCHI, T)- CYIBIH TYTKBIPIIBIFEL.

AF3anarbl CyIbIH KaH TambIpiiapbl KaObIpraJlapel apKbUIBI OTYIHAE CY3UIiC KYOBUIBICHIHBIH
aTKapaThlH POJIb YJKEH, COHBIH apKaChIHJA KEH IaTOJIOTHSUIBIK ©3repic Ke3iHAe CY3UIC YIIFasibl,
COHBIH ceOCiHeH JIeHe iCiHel.

3. OcMmoc sien xapThulail ©TKI3ri MeMOpaHa apKbUIbl KOHIIEHTPAIMSICHI KOIT OPTallaH a3 OpTara
Kapail Cy MOJICKYyJATapbIHBIH TaChIMAIIaHYbIH aliTaasl. OCMOC IIBIH MOHIHAE Cy MOJICKYIAchl YIIiH
muddy3us KyObUIBICHI JIeTT CaHayFa 0oJalbl, OYJI Ke3[e Cy MOJCKYJAChIHBIH KOHIICHTPAIUSACHI KOl
OpTaJIaH a3 opTara Kapail KO3Falybl OpbIH anaabl. OCMOC KONTEreH OHONOTHSUIBIK KYOBUTBICTAp YIIiH
YJIKE€H MaHbI3bI 0ap. MbIcalibl, TUIIOTOHABI PTIHIAICPACTT APUTPOIUTTEPAIH TeMOIN31 OChI KYOBLIBIC
ceOeOiHeH xKype/i.

4. WmocTpanusijibl MaTepuasiap: KkepMe, ciaiarap.

5. 9neduerTep:

- Heriari:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6esiM: oKynbIKk Anmartsl: 2014
3. buxkiritoB T. Xanmer ¢pusnka Kypcel: OKYyJIbIK - AMaThel: DkoHOMHEKa, 2013
4. EpmexoBa XX.K. Xanmnel puzuka. Monekynanslk ¢pusnka xkoHe TepMoauHaMuka: OKy Kypaibl.-
Anmater: TOO 3Bepo, 2024.-120c.

- Kocpimina:
1. Amepxanona [11.K. ®usnka-XxuMUsIBIK aHAIU3 9ICTEP: dICTEMENK HycKayaap = dusuko-
XMMHYECKHE METO/IbI aHAIN3a: MeTornueckre ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ [II.LK. AmepxanoBa.- Anmarsl: OBepo, 2016. - 196 Ger.

- DIIEKTPOH/IbI peCypCTap:
1. Xanmosr pusuka kypebl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik ¢puzuka. Crnabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituyoexos b.K. xxone 1.6. « DU3UKA (dapmariuss MaMaHIBIFEIHA apHAFAH 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 xaHe sapobiK ¢pusnka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konpnencusinanran kyit ¢pusukacsl: Oky kypansl. / K. )Ky6anos at. AOMY. - Akre0e: K. XKybanon
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmankyiioB T.I1. ®uszuka kypebr: Oky Kypausl (2-m11 6acsuibimM).— Kaparauasr. 2019
https://aknurpress.kz/reader/web/1867
6. MenuuuHanbeIK OMopu3UKa MEH MEATEXHUKAIAP OOUBIHIIA JTa00PATOPHUSIIBIK TPAKTUKYM. OKY
Kypaibl./ Y.A.Baifzak, K.JK.Kynabaes. — Anmatsr: «9Bepo» 2020:x. -304 6.
https://elib.kz/ru/search/read_book/51/
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6. KopbITBhIHABI cypakTapsbl (Kepi 0alIaHbICHI):

. MeMOpaHabIH KaJIBINTHI KYHiHIH €3repyiHe TUTI3eTiH acepaepal TyCiHaip?
. bruonorusuibik MemMOpaHaHbIH HET13T1 KbI3MeTI Hefe?

. MemOpaHnablH TUIHUITIH OOTITiHIH KaJbIHIBIFBIH KaJlall aHBIKTAH b7

. MeMOpaHaHBIH OTIKI3TIIITIT )KOHE OHBIH MeMOpaHa YIIliH MaHbI3HI.

. MemOpaHaHBIH OTKI3TIIITITI.

. Cenkoc TachIMalIiay, OHbIH MEXaHHU3Mi.

. Cenkoc TacekIMaayablH TYpepi.

NN R W

Ne 9 JTapic
1. TakpIpbIOBI: bronorenman. bruomoreHIMaIIBIH TYpIIepi.

2. Makcatbl: CTyneHTTepre TITIpKEHIC 9CepiHeH KO3yIbIH Taiijga OONybIH, THIHBIIITHIK >KOHE
OpEeKeT NOTEHIIMAIIBI )KOHE OJIap/IbIH MOJICKYJISIPIBIK MEXaHU3MIH TYCIHAIPY.

3. Jlapic Te3ucrepi:

[Torenman TepMuUHI op TYPJi ©pICTEPIIiH, SFHU AJIEKTPOCTATUKAJIBIK, TPABUTAIMSIBIK T.0.
SHEPreTUKAIbIK KYHiH CUIIaTTay YIIIH KOJJAHbUIAThIH (PU3MKAIBIK ama. Al OMONTEeHIMal Aer
WINAAarel, JKacyllalarbl, Tipi arF3agarbl  dJEKTp OpICIH JKOHE COJI OpICTiH SHEPrUsChIH
CUNATTaMThIH IIaMaHbl aiftansl. Tipl aF3amapiarbl yAepicTep »Kacylla MEH YJINaaa 3JIeKTp
KO3Faylllbl KYILIIHIH, SFHH OJEKTPIIK MNOTEHIHMAJAbIH Maiaa OoJybl apKachlHAA IKYPEi.
XKacymanplH OHWONMOTEHLMANBIHBIH —[IaMachl, OHBIH (U3UOJOTHSIIBIK KyHl MEH OHJAaFrbl
METAa0OJMMKANBIK yepicTepre Tikesnel OaiIaHBICTBI OONATHIHIBIKTAH, OJ KACYIIAHBIH KAaJIBIITHI,
HeMece MaToJIOTUSIIBIK KYH1 e3repicTepiHiH KepceTKimn 0o1a anassl.

BbuonoTennman fer, aFr3aHbIH €Ki HYKTE apajibIFbIHIaFRl HEMece jKacyla MeMOpaHaChIHBIH
1K1 JKOHE CBHIPTKbl OpTalapbl apalbIFbIHIAFbl MOTEHLUAT albIPBIMBIH aiTazbl. buomoreHman
TBIHBIIITHIK JKOHE OPEKET Jen €Ki Typre OesiHei. THIHBIITHIK MOTEHIIUATBI JIeT (PU3UOTOTHUSIIBIK
Ko30araH Kyiizeri MemMOpaHaHBIH IIIKI J>KOHE CBIPTKbl OpTalapbl apalibIFbIHIAFbl, ajl OpPEKeT
MOTEHINAJIBI JIeT, (U3UOJIOTHSUIBIK KO3FaH KYHIIETi COJ HYKTENEp apallbIFbIHIAFbl TTOTSHIUAIIAD
albIPBIMBIH aAUTaBbI.

buonorentmanapliH maiga 0oy MEXaHM3MIH TOJBIK Tajjay YIIiH, 013 alabIMeH
MOTEHIMAJ/IbIH HEeT131He KaHaal (pu3nKa-XUMHUSIIBIK KyObUIbICTap KATKAHBIH, KOHE OHBIH [IIaMachl
Here OalaHBICTBI OOJNATHIHIBIFBIH KapacThipailblK. Kanmbl Ke3 KeIreH MOTCHIMAIbIH Iaiiia
OOJIyBIHBIH HETI3r1 MIAPTHI, OpTa/a MOHAAPIBIH TapalybIHbIH Oip Kesiki 0oiaMaysl Jien caHalajbl.
[Tafina Oosy MexaHu3MiHe OalIaHBICTBI MOTEHUMANAAP: AUPQY3USIIBIK, (a3alblK KoHE
MeMOpaHaJbIK AeTeH TypIepre OeliHesi:

1. Judbdy3uanplk moTeHUMan €Ki Typill CYHBIK OpTaHbl Oejinm TypraH  IIeKapaJarbl
MOHJAPJBbIH ~ KO3FAIFBIIITHIFBIHBIH OPTYPJIi OONyblHaH maiiia Gosaabl. MbIcalibl, BIABICTAFBl TY3
KBIIIKBIIBI €pTIHIICI OpTachlHAaH KeyeK (mopaibl) 0ereT apkpliabl OeniHCIH nedik (1 cyper) koHe
OHBIH COJ O6NiriHAe TY3 KBIIIKbUIBIHBIH MeJepi OH OeJliriHe calbICThIpFaHAa Kell OOJICHIH.
Memmepsik albIpMalIbIIBIK 9CEPIHEH CYTEri jKOHE XJIOP MOHAAPHI BIIBICTHIH COJI OOJITriHEeH OHBIH
oH Oeuirine Kapai eoteli. ANBIPMAaIIBUIBIK JET CaH JKaFbIHAaH OIpJIK Y3BIHJBIKKA COUKEC KEJIETIH
IIaMaHbl aiTazabl. Mplcaibl, epTiHAiHIH Oip HYKTeciHaeri memmepi 25% 6ochbiH, an ogad 10 cm
KAIIBIKTBHIKTA aTKaH eKIHI HYKTeaeri meimiepl 5% Oosca, oHIa MOIIIEPITiK albIpManIbUTbIK

C,-C, 25%-5% %
grad = = =2— TeH Oonajpl.

L 10 cm

Juddy3us KpuigamMablFbl HMOHAAPIBIH  KO3FAJIFBILITHIFBIMEH aHBIKTaNbIHAABI. CyTeriHiH

mramacer; C
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MOHJIAPBIHBIH KO3FAJIFBIIITHIFEl JKOFApPhl OOMYbI CEOCNHTi, OJIap XJOp HOHJApbIH apTKa TacTall,
BIIBICTEIH OH Oeuirine OypbiH oTenmi. CyTeri  HMOHAAPBIHBIH 3apsasl OH TaHOAIbl  OONYBI
caJlIapbIHAaH BIIBICTBIH OH JKaK OeJIiri OH 3apsaTajblll, ajl CoJ XkKakK OeiriHae OH 3apsaTapiblH a3
OonyblHAH HeMece OoJMaybIHAaH COJ Kak Oeiri Tepic 3apsaranansl. Ocelnaiima naiiga O6oiraH
TG GY3UIIBIK TOTCHIMAIIAP aBIPBIMBI  <OKBLIAM» MOHIAPJIbI TEXKEI, «0asy» HOHIApIbl YICTE
KO3FalIbl.

I
=

¢ %

- P
© +
anoms | ®

— O ¥

o

1 cyper 2 cyper

ceo0oeo®

byn kyObutbic maiima OoiiFaH JJIGKTp 6piciHiH OarbIThl nupy3us KyiriHe Kapcel
OosraHIbIKTaH AU Y3USITBIK TOTEHIMANIAP AHPBIMBIH TYIBIPBIIBI.

. . u-vRT C, .
On TenmepcoH TeHueyiHe colikec: @ =————IN— (1) epHeriMeH aHBIKTAJAJIBbI.
u+vnkF C,

MyHzarbsl «u» - KaTHOHHBIH  KbUIIAMJBIFBI, «V» - AaHUOHHBIH JKbUIIAMAbIFbI, «R» - ras
TypakThIChl, «T» - aOCOMIOTTI TeMIepaTypa, «n» - HOHHBIH BajeTTuliri, «F» - ®apaneit canbl, «Ci»
— nud@y3usHblH ~ OacTamaThlH  aliMarblHIAFbl MOHHBIH Meuepi, «Cz» -  nudQy3usHbIH
asIKTaJlaThlH alMarbIHJAFbl MOHHBIH Meiiepi. byn epHekTeH auddy3usyiblK MOTEHLUANIBIH
mamMachl  KaTMOH MEH AaHMOHHBIH  KO3FaJIFBIIITHIKTAPBIHBIH aWbIPMalIbUIbIFbIHA, OJAPABIH
MeJIepiHe Tikenel OailnaHbICTBUIBIFEI Oaiikanaisl. Erep KaTHOH MEH aHMOHHBIH SKbUIAAMIBIFBI
TeH 0oJica, HEMeCce MOJIIePiK albIpMalIbUIBIK OosiMaca, oHAa AU Y3USUIBIK MOTEHIIUAIBIH
[1aMachl HOJIb OOJabI.

buonorusuiblk  Kyienepae  NOTEHUMAAIBIH  OyJl  Typl HETI3IHEH  JKacylaHbIH
MEXaHUKaIBIK TYpJE 3aKbIMJANTybl Ke3iHae Oaiikananpl. Byn ke3zne MOHIApIbIH 3aKbIMIalFaH
ailmMakTaH 3aKbIMJajIMaraH aiiMakka Kapai nuddysuscel Oallkamaabl.

2. MeMOpaHanblK NOTEHIHANAbl  AUPOY3USUIBIK MOTEHUMAIABIH — JaepOec Typl Aemn
KapacTelpyFa 6omajsl. JKorapblia KapacThIpbUIFaH MbICAJIJIAFbl KeyeK 0ereTTi, KaTHOHAAp/Ibl FaHa
OTKI3€TIH ’KapThlJail 6TKI3ril MeMOpaHaMeH aybICThIPalbIK
(2 cyper) . byn xarmaiina memOpaHa apKbUIbl aHHOHJAp TINTEH ©T€ alMaijbl, olap YIUiH
MeMOpaHa >kaObIK, BIIBICTBIH OH JKaFblHa TEK CyTerl MOHJApbl FaHa eTeidl. basy WoHmapibIH

KeimaaMaelrel - v=0  OomraHnmbiktaH (1)  TeHamey Heprcr  Tenpeyine — aifHamajbl:
RT, C

=———1In=t (2).
nF C,

3. ®azanblK MOTEHITHANIAP apajachaWThiH €Ki ¢a3aibIK KYWHIeri 3aTTap HieKapachlHaa
(cynmarbl 2JIEKTPOJIMT €pTiHIICI MeH Mail) maiina Oonaabl. MbIcanbl, aHMOHFA CalbICTBIPFaHIA
KaTHOHAAp MaljIbl OpTaja >KaKchl epuTiH OoJica, OHAA OJ1 Maiibl OPTAHbI CYJIbl OpTara KaparaHjaa
OH 3apsATaibl.

MembapaHalbIK MOTEHIMANIIBIH Haii1a 00Iysl Typalibl alFaliKel TEOPUSHBI bepHIITEH
yebiHabl. An XomkkuH, Xakcnu ckoHe Katurap Toxipube apKbUIbl — TEKCepill JYpPBICTHIFBIH
noneneni. by raneivaap OMONOTEHIMAABIH Naiia O0TybIHAA HOHBIK allbIPMAILIBIIBIKTBIH YIIKEH
KbI3BIMET aTKapaThIHBIFBIH, HOHIAPABIH JKacyllla MEH OHBI KOpIIaraH OpTaja Tapaly MeXaHH3Mi
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Typajbl HErir3i uaesuap/bl YChIHABL. byl Teopusira ColiKec THIHBIIITHIK MEH OpPEKeT MOTEHIIHAIbI
MeMOpaHaibIK Typre »xatajsl. OHbIH Maiiga OoMybIHBIH HeTisri cebeli xacyma MeMOpaHaChIHBIH
MOHJIap/bl TaHJAN OTKi3y SCEpiHeH KacyHIaHbIH 111l MEH CBIPTKbI OpTajapbIHAAFbl MOHAAPABIH
Tapalybl op TYpii OONybIHAH XOHE OHBI OCNCEH/I TachIMaIIay apKbUIbI YCTall TYpPYbIHAH
Oonanpl. 3epTTeyiep Kalauil MEH HAaTpUil MOHIAPbl JKAaCYIIAHBIH 1K1 JKOHE CBHIPKBI OpTalapblHIa
Tapaybl 9p TYpJi OONATBIHIBIFEIH JdJeNnen OThIp. OHBI OMONOTEHIIMAIBIH Taiia OONYBIHBIH €H
Herisri ceOebOiniy Oipi peTiHAe KapacTbipanbl. ChIPTKBl OpTara CaJlbICTBIPFaH/IA KA HWOHBI
xacyma imiazae 20-40 ece xem Oonaapl. Al KepicCiHIIE )Kacyllla apaiblK CBIPTKBI OpTazia HaTpui
WOHBIHBIH MOJIIIEpi, 1mKi opTara canbicThipFanaa 10-20 ece ker O6onaasl. Kanuit HOHIapBIHBIH OH
3apsiATaphbl JKacylla IMIiHAEri OpraHMKajJbIK aHMOHIApPMEH (acmaparuH, yKCYC, MUpPOXY3iM T.0.)
YKOUBUIBIN (KOMITEHCAIIMSUIAHBIN), OpTa JEKTPIiK OedTapar Kyire eHeml. XOMKKUH, XaKCIH jKOHe
Karm TeopusutapeiHa colikec Ko30araH Kyijeri MmemOpaHa HeETi3iHEH KalWi WMOHIApBIH FaHa
oTKizeni. Memnmepiaik aWbIpMAIIbUIBIK CalJapblHAH KalWidl MOHJAphl CHIPTKbI OpTara Kapai
TachIMaJIAHAJIbI, a1 HATPUH HOHIApbl MeMOpaHa apKbUIBI ©T€ aJIMalJIbl, OCBIHBIH CaJIapbIHAH
MeMOpaHaHBIH CBIPKBI O€Ti OH, imki OeTi Tepic 3apsaranansl. ChIPTKBI OpTaFa ©TKEH KaJluid
HMOHJIapbl COJI OpTaJarbl OH 3apsATapMEH KOCBUIBIII OPTaHbl OH 3apsaTanabpl. Kanmnii moHzapsl
©3IMEH Oipre OH 3apsATapAbIH Oipa3 OeJliriH aja KeTel, COHBIH callJapblHaH MEMOpPaHAHBIH 1IIKI
Oeri Tepic 3apAaTanmbIHAABIL. Byn ynepic MOHAApIBIH aFbIHBIHAA JAWHAMHKAIBIK TETe - TEHIIK
OpHaFraHFa JICHiH Kype.i.

Erep THIHBIITHIK MOTSHIMANBI KA MOHIAPBIHBIH [IUTOIUIA3MA/IaH CHIPTKBI OpTara Kapai
OarpiTTanFan quddy3us ocepiHeH Jel KapacThIpca, OHJIa THIHBIIITHIK MOTEHIUATIBIHBIH [IaMaChIH
Heprcr TeHaeyiHeH aHBIKTayFa 00J1ajIbl:

o=—Lin [} @A),
nF  [K],
myHaarel [K]i, [K]e — sacymanbiH ilIKi MEH CBIPKbI OpTalapIarbl KAIUH HOHIAPBIHBIH MOJIIIEPI.
HepHeT TeHneyi apKbUIbl opTYpii Kacyllanap YUIIH €CeNTeNiHreH MOTEHIUANIAp albIPBIMBI,
TOXKIpUOe apKbLIbl aHBIKTAJIFAH MOHIHE KaKbIH OOJIbI.

Kyprizinren  ToxipuOenep apKbUIbl OHOMOTEHIMANABIH Taiia OOMYBIHBIH KaTWIIK
MEXaHU3Mi TOJBIFbIMEH noneAcHal. ChIPTKBI OpTaAarbl Kalduil MOJIIEpiH YIKEH IIamaaa
@3repTKeHie TOTEHIMaN ImaMachl (3) epHEKKe colikec e3repeidi, aln Oy opraiapiarbl Kamui
MeJTIIepiH O1p/Ae eTil aaFaH/1a THIHBIIITHIK MOTEHIIMATBIHBIH IIIaMachl HOJITE TEH OOJIIbI.

Jlonm Kypri3iireH 3eprreyiep MeMOpaHaHBIH a3 MeJIIIepe HAaTPHil MEH XJIOp HOHJapbIH/AA
OTKI3eTiHIH KopceTTi. Onail 60ca THIHBIIITHIK MOTEHIIMATBI OCHI YII HOH TUD(Y3HUICH dCepiHEH
naiiza  Gomagsl. COHbIMEH MeMOpaHaarbl THIHBINTHIK HoTeHiuansiabl K, Na*  sxome CI
WOHJAPBIHBIH KoMeriMeH maiiga 6omaasl. OHblH mamackl [ompaMan-Xomxkua- Katip Tenmaeyi
apKbLIbl aHBIKTAIIBIHATBI:

¢:ﬂ|n PK[K]| +PNa[Na']i +PCI[CI]e (4)’
nF P [K], +P[Na], + P, [Cl],
MyHIaFrbl Pk, Pna, Pci - MeMOpanansie noHmapas! oTKi3rimTik kodddumuenti, [K], [Na] xone [Cl]
MOHIap/IbIH JKacymia immiHeri (i) jKoHe CHIPTHIHAAFHI (€) MOJIIEi.

XomxkuH xoHe Kati moniMerTepi O0MBIHIIA, KaJbMap aKCOHBIHBIH THIHBIIITHIK KYH1 YIIiH
OTKIIITIITIK K03 (HUIIMEHTTEPIHIH apa KaTHACHI

Pk:Pna:Pci=1:0,04:0.45 Ten Oomanpbl.

ChIpTKBl (paKTOpIaIbIH OCEpIHEH JKacylla KO3FaH KyHre Kelleli, MYHBI >KacylIaHbIH
TITIpKEHAIprimTepre Oeprex xayaObl Jen KaparaH »eH. JKacylia MeMOpaHachIHBIH — 3JIEKTPIIiK
KYHIHIH, COHBIH IMIIHAE TMOTCHIMANAApP albIPBIMBIHBIH  ©3TepYiH KAaCyIIaHBIH KO3YBIHBIH 0acThI
Oenrici peTiHAe ChIHANAIbl. OpeKeT MOTEHIIMAIBIHBIH Ka31pri 3aMaHFbl TEOPHSICHI: KaCyIlla apaibIK
MOTeHIUAIAAPABl Oypy, MeMOpaHaarbl KepHEYNi TYPaKTaHIBIPY, PaAHMOU30TONTAPABI KOJIAHY
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CHUSIKTBI T.0. 9JIicTep HETi31Hae Taiiaa OOk

1938 sxbutbt Koyn men Keptuc Ko3y Ke3iHae jkacylia MeMOpaHACHIHBIH — AJIEKTPIIK
OTKI3TIIITITIHIH a3 YaKbIT apajIbIFbIH/Ia KYPT apTaHBIHBIH aHBIKTa bl byJ1 Ke3epi muToria3MaHbIH
xKanmbl Keneprici  esrepmereH. Ko3y KesiHzeri KeAepriHiH KeMyiH MeMOpaHaHbIH  KeuOip
HMOHJAPIbl OTKI3YiHIH apTybIMEH FaHa TYCIHAIpyre OoJyambl, ojail JIEHTIHIMI3 3apsSaTapibl TEK
MOHJap FaHa TaChIMAJIAM/IbI, aJl oJlap KEACPTiHIH KeMYiHe TiKeNel bIKIall eTei.

Pk :Pna:Pci=1:20:0,45 Ten OosraH, aJl THIHBIIITHIK Kyiie Oy1 kepceTkint Pk : Pna: Pcl
=1:0.04:0,45 OonareiH. Omaii 6oiica, K03y (ha3acel Ke3iHAe XJIOp MEH Kaluil MOHIAPBIH OTKIZY
Jopekeci esrepmei i, ain Hatpuit ymriH oyt mama 500 ece apTajsl.

4. NnawcTpanusiyibl MaTepUaIiap: KepMe, cianarap.

5. OneduerTep:

- Herisri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsr: 2013
2. Kpoiin K.C. 3amanayu ¢usuka. 2- 6emiM: oKynblKk Anmarsl: 2014
3. buxirito T. XKanmnsl ¢husuka Kypcel: OKYJIBIK - AIMaThl: DKoHOMUKA, 2013
4. Epmexona XK.K. XKammer pusuka. Monexymnanslk pusnka xoHe TepMoaunHaMuka: OKy Kypaibl.-
Anmarter: TOO 3Osepo, 2024.-120c.

- Kochimina:
1. Amepxanosa II1.K. ®u3nka-XxUMHUSIBIK aHATIU3 9JICTEP: 9ICTEMENK HycKayaap = dusuko-
XMMHUYECKHE METO/Ibl aHaIM3a: MeToanueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.LK. AmepxaHnoBa.- Anmatsl: 9Bepo, 2016. - 196 Ger.

- DIEKTPOHIBI pecypcTap:
1. Kanmer pusuka kypest. Kynoexynst M., 2014 https://aknurpress.kz/reader/web/1733
2. Monexynanbik puszuka. Crabexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituy6ekos b.K. xone 1.6. « DU3UKA (dapmarus MaMaHAbIFbIHA apHAJIFaH J9piCTep
xuHarbl)»: oKy Kypaisl/ b.K. KoituyGekoB, A.K. bpaxxanosa, C. bykeeB.— Anmatsl: «9Bepo»
6acmacsr, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtoMapbIK koHE sapodbiK ¢pusrka. Crnadekosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacel: Oky kypaisl. / K. XKyb6anos at. AOMY. - Akrebe: K. )Ky6anos
ar. ABMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xam3a A K., Amankynos T.I1. ®usuka kypcesl: OKy Kypainsl (2-m1i 6acsutbiM).— Kaparanast. 2019
https://aknurpress.kz/reader/web/1867
6. MenunuHaibKk OMopU3UKa MEH MeITeXHUKanap OOMbIHIIA TAOOPATOPHSUIBIK MPaKTHKYM. OKy
kypansl./ Y.A.baitzak, K.JK.Kynabaes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

6. KopbIThIHABI cypaKTapsbl (kepi 0ail1aHbIChI):
1. buomemOpaHamarbl TOTCHIHAIIBIH TYpJEpi, OJIPAAbIH Maiga 0oy MeXaHU3MJIEpiH
TYCiHIIp?
THIHBIITEIK TOTEHIIHANEI, 0J1 Kaai maiina 6omxaan1?
lNompaman — Xomkkuda — Kari Tenneyin Tycigmip?
4. OpekeT MOTEHIHUAJbI, OJ Kaiaii maiaa 6omnaasi?

wmn



https://aknurpress.kz/reader/web/1733
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https://elib.kz/ru/search/read_book/865/
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1. TakpipbIObl: POTOOHONOTHSIIBIK YIEPICTED.

2. Makcarpl: Crymentrepre  (GOTOOMONIOTHSUIBIK — YACPICTEPAIH — JFAIIKBI  KE3CHIH  JKOHE
(hOTOOMOTIOTHSITBIK 9CEP/IiH CIIEKTPIH TYCIHAIPY.

3. Japic Te3ucrepi:

buonorusiiblk KyHenae coylenaik IHEPTUSHBIH JKYTBUIYBl KE31HJIE JKYPETiH YAepicTepal
¢doroOuonorusuiblK  en araiiapl. bapnblk (OTOOMONOTHSUIBIK YIepicTep  HETi3ri YII TONKa
OeJrHemn:
1. BipiHmi Tomka ajaM JAEHECIHIH JKYTKaH KYH COyJeci SHEPTUsCHIHBIH OCEpIHEH >XYpPEeTiH
OMOJIOTHSUTBIK, MaHBI3Abl KOCBUIBICTAPABIH (HDOTOCHMHTE3IIK yaepicTepi skaranbl. CoapblH iIIiHIS
€H MaHbBI3[bUIApbIHA JKACBUI  OCIMIIKTEp, OakTepusuiap MeH Oannmelpiapia  TYy3UIeTiH
KeMipcyTekTepiHiH QorocunTte3l kataapl. KemipcyrekrepiHiH ¢oTOCHHTE31 - OapibIK
OMOJIOTHSUTBIK JKYiene 00C PHEprust apTaThIH XKAJIFbI3 OMOJOTHSUIBIK YAEpic. AJl KaaFaH eCiMAIKTep
MEH >KaHyapiapAa >KYpPeTiH yAepicTep KyH COyJieci SHEprusIChIHBIH OCEpIHEH >KWHAKTaJIFaH
XUMUSIIBIK OailaHbICTapblH MOTEHIIMANBABIK SHEPTHACHIHBIH ocepiHeH xypeai. CHHTETHUKAIBIK
yAepicTepre HETi3Ti CHHTCTHKAIBIK MTUTMEHT — XJIOPOPUIUIIIH CHHTE31 KaTaIbl.
2. DOoTOOHONOTHSIIBIK, YICPICTEPIiH EKIHI TOOBIHA XUMUSUIBIK CHHTE3 KOHE JKYHE SHEPIUsCHIHBIH
apTybIHa OailTaHBICCHI3 KYPETIH YAEPICTEepl KaTKpI3yFa Oonapl. byl Kypaeni >koHe COHBIMEH Karap
3aHJIBUTBIKTHI KaTall CaKTAHTBIH KYOBUTHIC . MpIcalibl ©ceMIIiK OOIKTepiHiH KYHTe Kapail KO3FaJbICHI,
TOYJIKTIK, >KbUIIBIK bIpFaK koHe T.0. Ochbl y/EpICTIH apKachlHIAa OCIMAIKTEPIIH JaMybl MEH ecyi
perTenin oThIpaibl. byt xkarmaiina skapbIK Coyieci MATIMET TacyIllbl KbI3bIMETIH aTKapa/ibl.
3. DoTOOMONIOTHANIBIK YAEpiCTepAiH YIUIHIN TOOBIHA  JKapbIK 9CEpPIHEH  Tipl KypbUIBIMIAp
3aKbIMJIAJIAThIH, OMOJIOTHSUIBIK MaHBI3BI  KOCBUIBICTap OY3BUIATBIH  yjAepicTep karaabl. by
Oy3bLTyJIap SHEPTUACH KOl yIbTpa KYJT1H coylesep KyTbulFaH1a Oaiikanabl.
DOTOXUMUSATIBIK peakuusiaap O0apiablK (POTOOMONOTHUIBIK YAEpICTEpAiH Heri3l Oosbln TaObLIafbl.
Heri3ri ¢oTOXUMUSIBIK peakiysiiiapFa MbIHaJIap >KaTa/ibl:

o @dortonoHM3anUs — OYJI KYTBUIFAH JKapblK KBAaHTTBIH AJIEKTPOHIBI MOJIEKYJIa KYpaMbIHAH
CBIPTKA YpHIN MIblFapybl. DOTOMOHM3AlMS Ke31HJEe HMOHAap Hemece O0C paauKaniap
Ty3i1emi.

e  ®DOTOTOTHIKCHI3ZJaHy *OHE (OTOTOTHIFbIY — OyJI 3JEKTPOHIbl Oip MOJIEKyNaJaH EeKIHIII
Oacka MoJIeKyJiara TackiMayijay. byn karmaiima Oip MOJEKyna TOTBIFAIbI, al  0acKachl
TOTBHIKCBI3JaHA/IbI.

o doromucconmanus — OYJI KYThUIFaH XapbIK KBAHTTBIH OCEPIHEH MOJIEKYJIATapAblH HOHFA
bIIBIpAY YAEpICi.

e doronzomepuzaus — OYJI JKAPBIKTBIH 9CEPIHEH MOJIEKyJalap/blH KEHICTIKTIK MilliHiHIH
(KOH(UTYPAIUACHIHBIH) SFHU MOJEKYNIajJapAblH KYPBUIBIMBIHBIH €3repyi.

o @orogmmepu3anus — OyJI KapblK (OTOHIAPHIHBIH OCEPIHEH MOHOMEPJIEPIIH apachiHIa
XUMUSITBIK OailTaHBICTAPIBIH TY31TY1.

CoHbIMEH (OTOXMUMMSIIBIK PEaKIUsl MOJEKYJIaHbIH AJIEKTPOH/ABI )KOFAITyblHA HEMece ©31He
KOCBIIT alyblHa Hemece Oy3blUTyblHAa OailmaHbICThl Oonanbl. MomnekynanblH Oy3bUTybl  OHBIH
XUMIUSUIBIK KACHETIHIH ©3TrepyiHe amblll Keneal. Mbicanbl: aKkybl3 Oy3buica, o ©3iHiH (epMeHTTIK
KAaCHETIH JKOFaaTabl.

Ke3-kenreH poTOXUMMSIIBIK peaklus eKi K3eHe KYpei:

1. ®OTOXUMMSUTBIK, pEaKIMSHBIH OIPIHIII KE€3€H] - JKapbIK Ke3eH. by ke3eHzae Taza Gu3uKaIbiK
YZepic Kypei sSIFHU MOJIEKYJIa )KapblK KBAHTBIH KYTaJlbl J]a KO3y KYHiHe Kenei:
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A +h8 —> A* wmyHAarbl «4» — KapbIKThI JKYTaThIH 3aT MOJICKYJIAChl (TUTMEHTTIH MOJICKYJIachl
MBICAJIBL: POJIOIICUH HEMece XJIOPOMUILT MOJIEKyIachl); «A4* » - «h§ » KBaHTBIH )KYTKaHHAH KeiliH KO3y
YKaFJalbIHIAFbI COJI MOJIEKYJIA.

Ko3y yzepici ke3iHjie MojeKysa S3HEepTrUsiHbIH KOPbIH KUHAKTalAbl. Byl ke3/1e jkapblK KBaHTBIH KYTYyFa
KaTbICATbIH MOJIEKYJAaHBIH AJICKTPOHBI HETi3I1 SHEPreTHKAIBIK JCHIeHICH IKOFaphl SHEPreTHKAIBIK
neHreiire ereni. MoJieKylaHbIH >KaJlllbl 3HEPIUsIChl KYTbUIFAH KBAaHT SHEPrUSICHIHBIH IIaMachlHA
keOeries.

boilblHAa apThIK SHEPIUsSHBIH KOPbI 0ap KO3FaH MoJeKyjda (OTOXUMMSUIBIK peaklusFa Tycyi
MyMKiH. Ko3ran MoJieKyia OHbI KOpIIaraH MOJIEKYJIaJapMeH dCEPIIECKEH I, O ©31HIH 3JIEKTPOHBIH
He Oepil, He KOCBII alblll pajuKalFa HeMece HOH-paiuKaiFa aifHanaabl. Ty3uireH pajgukai Hemece
MOH-PAJUKAIIAp AIFAIIKbl TOTHIKTAHABIPFBIIITAD HEMECE aJFAIlKbl TOTHIKCHI3IAHIBIPFRIIITAD ACTI
aranazpl. Ocbl feHreiae GOTOXMMUSIBIK PEAKLUSHBIH KapbIKTAIBIHY K3€HI IIAapTThl TYpAE O1Tel.

2. @DOTOXMMHSUIBIK PEAKIUSHBIH  eKIiHII  Ke3eHI - KapaHFbl  KE3€H. AJFallKbl
TOTBIKTaH/IBIPFBIILITAP >KOHE TOTBIKCBHI3JAHABIPFBIN pagUKaIAApAbIH CBHIPTKBl OpOUTallapbIHIA
OipiKIlereH SJeKTpOHIap OOJIFaHIBIKTAH, OJIap >KOFApbl XUMISUIBIK O€JICeHi OOJIBIT Kenemi.
CoHJIBIKTaH oJ1ap KapaHFbl JKepJie € TOThIFY-TOThIKChI3IaHy peaKLMsuIapbIH AKyprize anajsl. bipiHim
TOTBIKCHI3JAH/IBIPFBIIITAD KOHE TOTHIKTHIPFBIIITAP OMOXMMUSUIBIK pPEaKIFsUIapMeH — Oipiresi KoHe
onapzpl e3repreii. BUOXUMUSIIBIK peakUUsUIap/bH ©3repyl ar3aHbIH Kbl (H3UOTOTHSIIBIK KYHiHIH
esrepyiHe JkoHe KaH/ai-1a 0ip (H3UOIOTHSIIBIK YACPICTIH KYPYIHE aJTbI KeJe/i.

CoOHBIMEH Ke3-KeNreH (POTOOMOIOTHSITBIK YIEPICTIH Ti30eCi MbIHBIHIAM:
JKapbIK KBaHTBIH KYTY —> (OTOXMMMSUIIBIK PEAKLUS —> XUMUSUIBIK JKOHE OMOXMMMSUIIBIK PEaKLust —>
bu3HoNnorusuIbIK yaepic. @U3nOoI0rusUIbIK YAEPIC PETIHIE MbIHANAPIBI aTayFa O0Jabl:
e (orocuHTE3 KE31HE OTTETIHIH OOIHYI;
®  OCIMJIK JKaNbIpaKTapbIHBIH KYHI'€ Kapail KO3Faybl;
e KaHyapJIapJbIH KaAPBIK CIYJIECiHE PEaKIUsCHL;
e aF3a YINAIAPBIHBIH KYIITI JKapblK COYJIECIMEH J>KapbhIKTaJIFaH/a ©31HIH KbI3bIMETIH
TOKTaTYHI (eJ1y1).

bynan 6acka K03raH MOJIEKYJIaHbIH SHEPIUACHl MaHaH ail GarbITTapaa JKyMcanabl:

® JKapbIK HIbIFapajbl (JIOMUHECLIEHLUA );

® KBUIyFa aybICaIbl;

e 0acka MoJeKkynara O6epiyiesii (3HEPTUsHbIH MUTPALIUACHI);

® MOJeKyJa TPUILIETTIK Kyire eHyl MyMKiH.

OHEeprusiHbIH ~ aybICybl (MHUTpalMAChl) HEMece MOJIeKyJa TPHUIUIETTIK KYWre EHreHHEH KeiliH
apbIKapail pOTOXUMUSIIBIK aMacy 001ybl MYMKIH.

4. WiumocTpanusijibl MaTepuasiap: KkepMe, ciaiarap.

5. 9neduerTep:

- Herisri:
1. Kpoiin K.C. 3amanyu ¢usuka. 1-6emim: okynbik — Anmatsl: 2013
2. Kpoiin K.C. 3amanayu ¢uzuka. 2- 6eniM: oKynbIKk Anmatsl: 2014
3. buxkiritoB T. Xanmer ¢pm3nka Kypcel: OKYyJIbIK - ATMaThel: DkoHOMHEKa, 2013
4. EpmexoBa XK.K. Xanmer pusuka. Monexynanblk pusnka xoHe TepMoguHaMuka: OKy Kypaibl.-
Anmarsl: TOO DBepo, 2024.-120c.

- KocbiMmina:
1. AmepxanoBa [11.K. ®usnka-XxuMUSIBIK aHATA3 9ICTEP: dIICTeMENK HycKayaap = dusunko-
XMMHUYECKHE METO/Ibl aHaIM3a: MeToanueckue ykazanus = Phusical-chemical methods of analysis:
Laboratory manual on the discipline/ III.K. AmepxanoBa.- Anmatsr: 9Bepo, 2016. - 196 Ger.
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- DIIEKTPOH/IbI pecypceTap:
1. XKanmsr pusuka kypesl. Kynoekyisr M., 2014 https://aknurpress.kz/reader/web/1733
2. Monekynaibik ¢pusnka. Cnadexosa P.C., 2017 https://aknurpress.kz/reader/web/1613
3. Koituybekos b.K. xxone T1.60. «DU3UKA (papmanivs MaMaHABIFBIHA ApHAIFAH JI9PICTEP
x)uHarbl)»: oKy Kypaisl/ b.K. Koituyoekos, A.K. bpaxanoa, C. bykeeB.— AnMaTsl: «9Bepo»
Oacnacel, 2020, 162 6. https://elib.kz/ru/search/read_book/865/
4. AtomapIk sxoHe sapoblK ¢pusnka. Crnadexosa P.C., 2015 https://aknurpress.kz/reader/web/1608
Konnencusinanran kyi ¢pusukacer: Oky kypaisl. / K. XKyb6anos at. AOMY. - Akrebe: K. )Kybanos
ar. AOMY BO, 2017. - 1406 http://rmebrk.kz/book/1166742rmebrk.kz/.
5. Xamza A K., AmarkynoB T.I1. ®usuka kypcebl: OKy Kypausl (2-1ri 6aceinsiM).— Kaparauasr. 2019
https://aknurpress.kz/reader/web/1867
6. MeaummHanbsIK OMopu3nKa MEH MEITEXHUKAIAp OONBIHIIA JJA0OPATOPHUSITBIK TPAKTUKYM. OKY
kypanbl./ Y.A.baiizak, K.JK.Kynabaes. — Anmatsi: «3Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/

6. KopbITbIHABI cypakKTapsbl (Kepi 0ail1aHbIChI):

1. ®0oTOOHOIOTHSIBIK YACPICTEPAIH HETI3T1 TONTAPBIH aTaHbI3ap?

2. ®OTOXMMHUSIIBIK PEeAKIMSUIAPIBIH TYpJIepl aTaHbi3aap?

3. ®OTOXMMHUSUIBIK PEaKIMUIAPAbIH HETI13T1 Ke3eHIEPiHIH albIpMalllaIbIFbIH aTaHbI3aap?



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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