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JKAJINBI MOAYJbJAEP/ OBIIIUE MOY.JII/ GENERAL MODULES
Mpepexsu3nurrep: XKanms! MakcaThl: SKOHOMHKA, KYKBIK, ChiOaiimac jkemkopibikka|Bimimi: skosxyitenepaeri Tipi ar3anapasin
ONeyMeTTiK- xumus, Ousnka, Kapchl ~ MOJCHHET, 9KOJOTHs, TIPUIUNK  Kayilci3Airi,|’KyMBIC iCTeyiHiH HEri3ri 3aH/bLIBIKTapBI,
ITHHKAJIBIK AaMy OHEPKACINTIK XHMHUS. KOCIMKEepMiK  CalachlHAa  MHTETpalMsUIaHFaH  OUTIMAI|COHBIMEH KaTap SKONOTHSIBIK KYKBIK XKOHE
MOy IMocTpekBu3nTTEP: KaJIbINTaCcThIpY. Kazakcran PecryGnukachiHbIR
Moayns beffopranukanbix 3artap Ma3smyHbl:  amaM  MeH TaOMFATTBIH  Kayinci3 — e3apa|3KONOrHsIBIK KONEKCi Typasibl Ginei.
CONHMANBHO- TEXHOJIOTUSACBIHAAFbI OpEKETTECYiHIH Herizzepi, KoxkykHenep mMen Guochepansis | Mkemaiiri: KomOrHAIBIK cayaTThl
ITHUYECKOTO 9KOJIOTHANIBIK MACETIENep, OHIMAINIr. PecypcTapiblH MmIEKTEyIiNiri KkaFaaibIHAaF k! | menriMaepai o3 GeTiHme urepeni xoHe
Ppa3BUTHS 0 CranpapTray, cepTHHUKaTTay |KOCIMKepiiK KbI3MeT, OM3HEC MEH YJNTTBHIK SKOHOMHKAHBIH |COJ apKbLIbl OHOC(HEPAHBIH TYPaKThI
Module of Socio- & JKOHE METPOJIOTHS, Gacexere KaOLTCTTiNiriH apTThIpy. DKOMOTMsA JKOHE anaM|JaMybIH MEHIepesi.
ethnic EK 3 OHepKacinTiK OpraHuKaNbIK  |OMIpiHIH KayilCisairi canachlHars! KaTeiHacTapael pertey. | darabichl: Typii KyKBIKTBIK Macenenep,
Development Dxosxyiie xone Kykbik| KBITIKK 2109 5 S 4 - |xummus. CyObeKTinep/iiH Ka3akCTaHbIK KYKBIFBIH, MiHACTTEpi MeH|Ka3ipri 3aMaHarbl HOpMaIap/bl KOIAaHy 4,8
g KeminmikTepin Oimy »oHe caKTay, A7I€yMETTIK MpOTpecTi|6oiibHia mikip Tamac Kyprisyre, Typmi
g KamTamachl3 €Ty  YHIIH  KOFaMJIBIK  KaThIHACTap/ibl |Ky)KaTTap/bl KYKBIKTBIK Tajllayra
i MEMJIEKETTIK pertey. FhuibiMu 3epTTey ofticTepiH KOIIaHy.  |1aFabuaHas!. Kysiperr
TaburaTka KypMeTIIeH Kapay koHe
KOPIIaFaH OpTara KayIbIKTap/IbIH KYKbIKKa
KapChl HIBIFAPBIH/IBLIAPBIHA TO30CYIITIK
JIaFILUTAPBIH KaJIBITaCTHIPAIBL.
TpepexBusurbr: O6mmas Hens: @DopmupoBaHHe MHTErPUPOBAHHBIX 3HAHWH B|3HaHMsA: 3HAaTh 06 OCHOBHBIX
xumus, Pusnka, o6nacTH  9KOHOMHKH,  [IpaBa,  AHTHKOPPYILHOHHO [3aKOHOMEPHOCTSX DYHKUHOHHPOBAHMUS
TIpoMbllUICHHAS XMMHS KYJIBTYPBI, 9KOJIOTHH, GE30MaCHOCTH KH3HEACATEIHOCTH, [KHBBIX OPraHM3MOB B SKOCHCTEMAX, A
TocTpeKBH3HTDI: NPEIPHHAMATENLCTBA. TAaKKe IKOJIOTHIECKOTO 1IpaBa 1
Crangaprusanus, Copnepxanne: OcHOBbl  Oe30macHoOro B3auMojeiicTBus |9koaorudeckoro Kogekca PK.
cepruduKaims u 4eIOBeKa M IPUPOJBI, MPOLYKTHBHOCTH ODKOCHCTEM H|YMeHHMsI: CAMOCTOSTEIBHO OCBAHBACT
MeTpoorus, ouocdepsr.  IIpennpuHuMarensckas — JEATEILHOCT — B|9KOJIOTMYECKH OE30IaCHBIC PEILCHHS U,
ﬁ' TIpombiiIeHHast YCIIOBHSIX ~ OTPAHHYEHHOCTH  PECYPCOB,  IMOBBILICHHE|ClIEI0BATENBHO, YCTONYHBOE PasBUTHE
% OpraHu4ecKast XUMHs. KOHKYPEHTOCIIOCOOHOCTH ~ OM3Heca M HAlMOHAIbHOI |6nochepsl.
EP S‘; Dxonoruyeckue npodiemMsl B [9KOHOMUMKM. — PerynupoBanue — oTHomennit B cdepe| HaBblku: BlajeTh HaBbIKAMHU BEICHHUs
Orocucrema wnpaso | OOIY BK 2109 5 B 4 " |rexnonornu neo [ C c i 48
8 PraHNYEeCKHX |9KOJIOTUH U OE301aCHOCTH JKU3HEAESTEILHOCTH YeI0BEKA. [ IMCKYCCHIA 10 MPABOBBIM BOIIPOCAM, 110
é BEILECTB 3HaHne M CcoOONIOJEHME  Ka3aXCTAHCKOrO  IIpaBa,|BOIPOCAM MPUMEHEHHs HOPM B
S oOs3aHHOCTEl M rapaHTHil CyOBEKTOB, IOCYJApCTBEHHOE|COBPEMEHHbIN MEPUOJ, a TAKXKe BIAJeTh
peryiMpoBaHHe  OOLIECTBEHHBIX  OTHOLICHWH  JUlsi|HAaBBIKAMH IIPABOBOIO aHAJIM3A PA3IMYHBIX
obecriedeHnst  COLMAIBHOrO  mporpecca. IIpuMeHeHHe | TOKyMEHTOB.

METO/IOB HAaY4HBIX HCCIIEIOBAHHIL.

Komnerennuu: ®opMupoBaTh HaBbIKH
YBAXKUTEJILHOTI'O OTHOLICHUS K [IPUPOJIE U
HETEPIUMOCTH K IIPOTUBONPABHLIM
BBIOPOCAM OTXOJ0B B OKPY/KAIOLIYIO
cpeny.




Prerequisites: General
Chemistry, Physics, Industrial
Chemistry.

Postrequisites:
Environmental Problems in
Technology of Inorganic

Goal: Formation of integrated knowledge in the field of
economics, law, anti-corruption culture, ecology and life
safety, entrepreneurship.

Contents: Fundamentals of safe human-nature interaction,
ecosystem and biosphere productivity. Entrepreneurial
activity in conditions of limited resources, increasing the

Knowledge: to know how to
independently make environmentally sound
decisions and thereby contribute to the
sustainable development of the biosphere.
Ability: To independently make
environmentally sound decisions and

u& Substances, Standardization, [competitiveness of business and national economy.|thereby contribute to the sustainable
._% Certification and Metrology, |Regulation of relations in the field of ecology and human life[development of the biosphere.
GED/HSC EL g Industrial organic chemistry. |safety. Knowledge and compliance of Kazakhstan’s law,|Skills: be skilled in conducting discussions 48
Ecosystem and Law 2109 g obllgatlons _and guarantees of _subjects, state regylat_lon of| pn legal issues, on_ the appllcatlon_of norms
1] public relations to ensure social progress. Application of|in the modern period, legal analysis of
g scientific research methods. various documents
Competencies: To develop the skills of
respectful attitude to nature and intolerance
to illegal waste disposal into the
environment.
Mpepexsusurrep: MakcaTel: KapKbUIBIK 911 ayKaTKa KeTy YIIiH MaHpI3bl Oap | Binimi: - akmassr THIMAI skyMcay/bIH
MQ}JCHHCTTaHy JKOHC JKCKEC JKOHC oT6acmen( KapKbUJIBIK pECypCTap/ibl JKOHC YHCM}JEy}JiH Heri3ri QﬂiCTEpi MCH
ncuxosorust, JKacaumst Gackapyzsl, Tacinaepi; -
HUHTCIJICKT Heri3/:lepi, KQCilTKEpJ'IiKKLISMCTTi¥ﬁLlM}.’laCTBIpy}lL]ﬂaFZlBlﬂﬂpBlHOKL]Ty. Jlamy 3aHJIbUTBIKTaphl, Ka3aK
OJieyMeTTaHy JKoHe Ma3smynbi:Kocinkepsik: MoHi, Ma3MyHBI KaJIbInTacy MEMJICKETTiIIri Typassl GiTiMIi MeHrepy;
cascarrany, Cribaiinac mapTTaphl. KacinkepikTin yibIMAaCTRIPY-KyKBIKTBIK Mxempisiri: - 6ackapy KoHe KapKbIHBI
uNj" JKEMKOPJIBIKKA KapChl Typaepi. Kacinkepmikreri roykenninik. Kocinkepnikreri cayarTsl Geiy;
Kocimkepri o % MOJICHHET HeTi3ziepi. 61:13Hec->l<ocnapnay,. Kacingepnink Kemicimaepi Jarapicb: -_6enric.i3}:[ik JKar1aibIHaa
KaPAKBLIBIK KBIIKK EK E l'lovCTpechnsuTTep: ¥HBI-M}JECTl.:Ipy, KQCII'.[KCPIHKTCI‘I MOICHHUECT KOHEC THKA. 3€pTTCY, KSCIHKC\IP.HIK JKOHE KYMBIC 1'2'3
cayaTTHUIBIK / 2109 g beffopranukansix 3artap Kacinkepiik KLI3.M.e1jll-l KapKbLTaHapIpy. KapKbuibik JIaFIbLIaphIH nau}:anz.my;
g TCXHOJIOTUACBIHAAFbI CayaTTBUIBIK TYCIHIT,MaKCcaTTapbl MCH '(¥3ipeTTiJ'l i: - Kocibu mancan Kypy
g SKOJIOTHSAIIBIK MICEIeENep, MiHzeTTepi. AKIlIa,ecen abIphIcy skoHe Tenemaep. Kexe Ke3iH/Ie CayaTThl KapiKbUIBIK HICHIiM/Iep
CranyiapTray, cepTHUKaTTay | KapKbl:Kipic, INBIFbIC, GroukeT. CalbIKTap XKoHe Keke Kabbiyay.
HKOHE METPOJIOTHS, TyJIFanapra caiblK canmy.3eiiHeTaKblIap KoHe
OHepKacinTiK OpraHuKaNbIK | caKTaHIbIpy. Xa/bIKKa GaHKTiK KbI3MeT KepceTy.JKeke
XUMHUA. TyJIFanap/ibIg GaHKp()TTLIFBI JKOHEC KapiKBIIBIK
Tayekeniep. KapKbUIbIK MMpaMu/Ia KOHE JKeKe KapKbUIBIK
Kayilci3ik.
l'lpepelcnusun,l: OCHOBBI ]_leJ'll:ZO6y‘{CHHC HaBBbIKAM OpraHu3annu 3HaHus: =METO/Ibl ¥ TPHEMBI BEICHHS
HCKYCCTBCHHOT'O MHTCIUICKTA, ITpC}:[HPHHHMaTCJTLCKOﬁ JCATCIIBHOCTH, YIIPABICHUS 3(1)(1)CKT"BHOﬁ TpaTbl H SKOHOMHH
COLII/I()J'IOI"]/U{ W MOJIUTOJIOTHS, [JIMYHBIMH U CEeMEHHBIMI CI)HH&HCOBBIMI/I pecypcamu, CI)HH&HCOB; -
KyﬂLTypOJTO]‘Hﬂ n HUMCHIIUMH KITHOYCBOEC 3HAYCHHUEC I JOCTHKCHUS 3aKOHOMEPHOCTH Pa3sBUTHA 06U.lCCTBa,
nicuxosorusi, OCHOBBI (unaHCcOBOTO GIArOMOTYUHSI. Ka3aXxCKOM rocy/1apCTBEHHOCTH;
[rey AHTUKOPPYILMOHHON Conep:xanue:[IpeiMpUHIMATENECTBO: CYITHOCT, YMenue: - ynpasjicHHe U TPaMOTHOE
g KyJIbTYpBI. coziepkanme u ycrnoBus popmupoBanust. OpraHu3alnoOHHO- |pacnipeseneHne (HUHAHCOB
HpeﬂﬂpHHHMaTeﬂBCTB EP z" nDcheKBH}"TbI: TIpaBOBBIC q)()prl TIPEANTPUHUMATEIIBCTBA. Pucku B HaBbiku: Hcnonb30Bath
o u Quuancosan| OO BK 2109 S CranapTusanus, TIPEIPHHAMATENLCKOM NesTenbHOCTH. busnec- MPEANPHHUMATENBCKAE HABBIKH M HABBIKH 1,23
FpaMOTHOCTL/ g CepTVl(bMKalH/Iﬁ H TTAHUPOBAHHWE B CHCTEME "pe}'[l'lpVIHHMaTCJ'IBCKOﬁ paﬁOTBI B yCJIOBHAX HEOMPEICICHHOCTH;
g METpoJIorHs, JICATECIIBHOCTH. Op]‘aHM3aIH/I${ TIPEANMPHHHUMATEITBCKUX Komnerenuuu: - anIHﬂTI/Ie TPaMOTHBIX
S q)HHaHCOBBIX pellIBHI/Iﬁ TIpA TOCTPOCHUH

l'IpoanmeHHaﬁ
Opra"HuyecKas XuMus.
DKONOrHYECKHE MPOOIEMBbI B
TEXHOJIOTHH HEOPTaHUYECKUX
BCIIECTB

crenok. KymbTypa n 9THKa npeAnpuHAMATEIbCTRA.
DuHaHCHPOBaHHE MPEANPUHAMATEILCKOM I€ATEIBHOCTH.
TToHsATHe, e 1 3aa4i (PUHAHCOBOIT TPAMOTHOCTH.
JIeHbIH, pacyeTsl U TiaTexku. JINIHbIe (HHAHCHI: 10XO/IBI,
pacxo/ipl, 6ropket. Hasmoru i Hamoroo®6oxeHne

MpodecCHORATBHOI Kapbephl.

usmueckux aui. Ilerncnun n crpaxoBanne. bankoBckoe




Prerequisites:
Cultural Studies and
Psychology,

Basics of Artificial
Intelligence, Social and
Political Studies,

Goal: Training skills in entrepreneurial activity organization,
in managing personal and family financial resources, which
are key to achieving financial well-being.

Contents: Entrepreneurship: essence, contents and
conditions of formation. Legal forms of entrepreneurship.
Risks in entrepreneurship. Business planning in

Knowledge: - regularities of development
of society, Kazakh statehood;

- methods and techniques for effective
spending and saving money;

Abilities: - management and competent
distribution of finances

o Fundamentals of entrepreneurship. Organization of entrepreneurial Skills: - Use entrepreneurial abilities and
Entrepreneurship B Anticorruption Culture. transactions. Culture and ethics of entrepreneurship. skills of work under conditions of
and Financial GED/HSC EL g Postrequisites: Financing of entrepreneurial activity. The concept, goals and |uncertainty; 123
Lit 2109 @ Environmental Problems in objectives of financial literacy. Money, settlements, and Competencies: - Making smart financial -
teracy g Technology of Inorganic payments. Personal finance: income, expenses, budget. decisions when building a professional
g Substances, Standardization, |Taxes and taxation of individuals. Pensions and insurance.  [career.
Certification and Metrology, [Banking services for the population. Bankruptcy of
Industrial organic chemistry. |individuals and financial risks. Pyramid scheme and personal
financial security.
TIpepexBHu3HTTEp: Makcarbi: A KyHaHOaeBTHIH IBIFApMaIIbUIBIFGI Herisitne |Bbimimi: - AGaiiTaHy FHUIBIMBIHBIH
OJeyMeTTiK- Kazakcran tapuxsi, ""Kazakrany" sxo0achlH/a "YJITTBIK KOATH" caKray. KaJIbINTacybl MEH JaMy TapHXbIH Oinesti;
STHHKAJIBIK JIaM; O/ICHUETTaHy JKOHE A3MYHBI: ail MypacklH 3epTTe; - ¥. aii |- JKa3yIIbl IPO3aCkIHBIH TEPEHJIIri Hrepei;
y M: y Masmyi Abaii  Myp: prrey XX-XXI Abaii YILIBI 1T P D
Moty TICUXOJIOTHS. IIBIFAPMALIbUIBIFBIHBIH XPOHOJIOTHACHL. Mkemainiri: AGaiisie eMipi MeH
Monyns IocTpexBH3NTTED: AQaii-ynibl  akplH, STHOTpad, Kaszak ska30a oeOHMeTiHiH |lIbIFapMaIIbLIBIFBIHBIH HETi3ri JaTanapbiH
COLMAIBHO- JICYMETTaHY JKOHE HETI3iH KalayIibl. aii - "Kapamona epexeci' 3aHzap|MeHrepeni;
© O, ymeL. A "Kap: P ' p P
ITHUYECKOTO 'i casicarrany, ®uaocodus. JKUHAFBIH  KYPACTBIPYIUBI, KOFAMIBIK MaHbI3BL. —AOaii-|JaFapichl: - Ka3ak oneOHeTiHer
PasBUTHS i’» oiimbul, AiHTaHybl, Quuocod. AlaiiabiH  OitiM  MeH|AGaiiTaHy FRUIBIMHBIH MaHbI3bI MEH POJI
Module of Socio-| AGaiitany BIUTK Aba 1208 E FBHUIBIMZAFBl  poii,  "Tyrac  azaMm"TyKbIPbIMIAMAachl. | Typajibl TYXKbIpbIMAAMaap KaJlbIITacabl. 1.2
ethnic E Apaiinpin "Kapa cesnepi”, M .OyesoBtiH" AbGaii xonsl “|Kysbiperrimiri: ¥ibi AGaiibiH eMipi MeH
Development S poman-snonesicel. K. Tokaep" AbGaii sxone Kasakcran XXI|mbirapMainbiibiebl OoibIHIIA Tangay
~ FachIpaa", pelli, MaHbI3bL. JKYMBICTApBIH JKacay apKbUIBL, TIKip
Ginztipe aiy JaFAbICBIH KaJIbIITACTBIPAIbI,
aHaJIN3 JKacay/Ibl MEHTepei.
l'lpepelmusun,l: ”CTOPHS{ ueJ’ll:Z COXpaHCHHC «HAIHOHAJIBHOTO KOJa» B TMPOCKTE 3HaH"ﬂ: = 3HACT HCTOPHIO CTAHOBJICHUA U
K&aXCTaHa, KyJTLTyp()JTO]‘HH ((KaBaXTaHy» Ha OCHOBC TBOpYECTBA A.Ky‘HaHGaCBa. pasBUTHA aGaCBC}JCHHS{;
M TICHXOJIOTHSL. Conepxanue: Hccnenopanns nacnemms Abas XX-XXI B.(- Bmajgeer riyOuHo# npo3sl nmucatens;
w0 l'loc'rpelcnumn,l: XpDHOJ’IO]‘I/Iﬂ TBOpYECTBA A6a${. ‘VYMeHusi: 3a[IOMHHAET OCHOBHBIE JAaTsl
~ Coumosiorus u nojauTonorus, | Abaii - Benmkuii mosT, 3THOrpad), OCHOBATENb Ka3aXCKOM [sKM3HH U TBOpUecTBa Abast;
—
“’\’. Dunocodus. MHChMEHHOW JhTepaTypel. AGaii - cocraButens cBoja|HaBbikn: - hopmupoBanus
AbaeBesieHye BJI/KB Aba 1208 @ 3akoHoB  «Ilomoxkenne  Kapamosbl»,  0OlICCTBEHHAs [ pe/ICTaBICHHIT O 3HAUCHUH U POJITH 1,3
] 3HAYMMOCTh. Abail - MbICIUTENB, penurHoBel, (umocod.|abacseenns B kKa3axcKoii uTEpaType.
g Pone  AGas B oOpazoBanum u Hayke, Konuenuus|Komnerenumn: - GopmMupyer HaBBIKH
— ((]_lCJ'IOCTHOI"O YCIOBCKa». ((CHOBa Ha3suIaHus» Aﬁaﬂ, KOMMCHTHPOBaHM, aHAJIN3a, MTyTeM
poman-snones M.Ayesoa «ITyts AGas» . K. Tokaes «AGaii |mpoBeieHus aHamUTHIECKOH paGoTHI 110
u Kaszaxcran B XXI Beke», posib, 3HAUMMOCTb. JKU3HH U TBOPUYECTBY BEJIMKOTO AGast.
Prerequisites: History of Goal: Preservation of «national code» in «Kazakhtanu» Knowledge: -The history of the formation
Kazakhstan, Cultural Studies [project based on creativity of A.Kunanbayev. and development of the science of Aba
and Psychology. Contents: Studies of Abai's legacy of XX-XXI centuries.  [Studies.
Post-requisites: Sociology  [Chronology of Abai's creativity. Abai is a great poet, - the depth of the writer's prose works;
and Political Science, ethnographer, founder of Kazakh written literature. Abaiis [Abilities: - to master the main dates of life
Philosophy. the compiler of the code of laws «The Position of and creative activity of Abay;
@ Karamolay, social significance. Abai is a thinker, religious  |Skills: -form the notion of the importance
n scholar, philosopher. The role of Abai in education and and role of science Abai studies in Kazakh
~ . . .
. . 5 science, the concept of «Holistic person». «Words of literature.
Abai Studies BD/EC AS 1208 3 enee, Pt ISHe P ) 1.2
> Edification» by Abai, an epic novel by M. Auyezov «The Competence: forms the skills of
s Way of Abai» . K. Tokayev «Abai and Kazakhstan in the commenting, analysis, by conducting
] XXI century», role, significance. analytical work on the life and work of the

great Abai.




MyxTapTany

BIUTK

Muh 1208

15/0/15/45/7,5/ 7,5

TIpepexBu3urTep:
Kasakcran Tapuxwl,
MoienueTTany KoHe
TICHXOJIOTHS.
TocTpexBH3NTTEpP:
OJieyMeTTaHy KOHE
casicattany, Ounocodust.

Makcarbi: Myxtap Oye30BTiH OMipi MEH IIbIFapMAlIbLIBIK
KBI3METIH 3epreriey.

Masmynsi: MyxTap Oye30BTiH oMipi MeH
LIBIFAPMAMIBITBIK KBI3METI, ©Mipi MEH KbI3METIHIH HEri3ri
KyHzepi. FbuIbIMHBIH KasbinTacysl MyxTapTany; Oye30B
LIBIFAPMALIBUIBIFBI TYPAIIbl FBUIBIMU HOCKTEP, Oye30B
LIBIFapMaIapbIHBIH Ka3aK j)KOHE oeM dieOueTinzeri pesi
MEH MaHBI3bl, XKa3yLIbIHBIH FBUIBIMH, KOFAM/BIK XKOHE
JKYPHAITUCTIK KbI3MeTi. OHBIH anFanikel 6achblIbIMIaphL,
©Oye30B HIbIFAPMAIIbIIBIFBIHBIH MIBIHBI - "AGaii k0bI"
Tapuxu pomansl; Abait mex Kynanb6aiinsiy OeiiHenepi.
MyxTapTaHyablH Ka3ipri FRUIBIME 3epTTeynepi. Myxrtaprany
FBUIBIMBI TYPAIlbl FBUIBIMH €HOCKTEP.

Binimi: - MyxrapTaHy FbUIBIMBIHBIH
KaJIBINTACYbl MEH JIaMy TapuXbIH Oitei;

- JKa3yLIBI IPO3ACBIHBIH TEPECHAIrIMEH
TaHBICA/II;

Hxempainiri: Myxrap Oye30BTiH eMipi MeH
IIbIFAPMALIBUIBIFBIHBIH HETI3r1 JaTanapbiH
MEHrepei;

JlaFabichl: - Ka3ak opeOueTiHzaeri
MYXTapTaHy FbUIBIMHBIH MaHBI3bI MEH POII
Typaibl TYXKbIPbIMAAMANAp KaJlbIITaCabl.
Kysiperriziri: - ka3ak onebuerrany
FBHUIBIMBIHAFE M. Oye30B
HIBIFAPMAIIBITBIFBIHBIH 1aMy OaFbITTapbIH
MEHrepe/i.
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OJeyMeTTiK-
STHUKAJBIK JaMy
Moy
Moayns
COLHalibHO-
ITHHYECKOTO
pasBUTHA
Module of Socio-
ethnic
Development

MyxTtapoBezeHue

BIUKB

Muh 1208

15/0/15/45/7,5/ 7,5

IpepexBusutel: Vcropus
Kasaxcrana, KynsTypoorus
M TICHXOJIOTHSI.
IMocTpexBU3MTHI:
CoLHoJIOrHs U OIHTOJOTHS,
Dunocodus.

Hean: M3yuenne Ku3H1 1 TBOPIECKON AEATETBHOCTH
Myxrapa Ays30Ba.

Conepxanue: JKu3Hb 1 TBOpUECKAs NEATETBHOCTS,
OCHOBHBIE JIaThl JKU3HH U JICATENBHOCTH MyxTapa Ays30Ba.
DopmupoBaHue HayKH MyXTapoBeJICHUE; HAY4HBIC TPY/Ib
0 TBOpUECTBE Ay?30Ba, POJIb M 3HAUCHHUE TIPOU3BEICHUH
Ay»30Ba B Ka3aXCKOH ¥ MUPOBOJI IUTEpaType, HaydHas,
OOIIECTBEHHAs U JKYPHATNCTCKAs ACATETHOCTD MCATENS.
Ero nepsrie n3nanus, BepuivHa TBOpYECTBA Ayd30Ba —
ucropuyeckuii poman «Ilyth AGas»; 06passr AGas 1
Kynan6ast. CoBpeMeHHbIE Hay4HBIC HCCITCAOBAHMUS
Myxrtaprany. Hayunsie Tpysibl 0 Hayke MyxTapTaHy.

3HaHMs: -3HACT UCTOPHIO (HOPMUPOBAHUS
M Pa3BUTHA HAYKH MyXTapOBCJICHHUS.

- TIyOMHY MPO3aHYECKUX MPOU3BECHUN
TIHCATeNs;

YMeHusi: -0CBOMTh OCHOBHBIC JIaTh
JKH3HH U TBOPUCCKOH JIEATEIBHOCTH
Myxrtapa Ays30Ba;

Hagpiku: - chopMHpoOBaTh NOHATHS O
3HAYCHHH M POJIM HAYKH MyXTapTaHy B
Ka3axCKoii uTeparype.

Komnerenumu: - ocBoeHe HanmpasieHui
pa3BuTHA TBOpUecTBa M. Ay330Ba B
Ka3aXCKO¥ JIMTepaTypoBeIIecKoii Hayke.

1,2

Muhtar Studies

BD/EC

MS 1208

15/0/15/45/7,5/ 7,5

Prerequisites: History of
Kazakhstan, Cultural Studies
and Psychology.
Post-requisites: Sociology
and Political Science,
Philosophy.

Goal: Studying the life and creativity of M. Auezov.
Contents: Life and creative activity, main dates of life and
activity of Mukhtar Auezov. Formation of Mukhtar studies
science; scientific works on the work of Auezov, the role
and significance of Auezov's works in Kazakh and world
literature, scientific, social and journalistic activities of the
writer. His first editions, the pinnacle of Auezov's work is
the historical novel “The Way of Abai"; images of Abay and
Kunanbay. Modern scientific research of Mukhtar studies.
Scientific works about the science of Mukhtar studies.

Knowledge: -The history of the formation
and development of science of mahtar
studies. - the depth of the writer's prose
works;

Abilities: - to master the basic dates of life
and creative activity of Mukhtar Auezov;
Skills: - form concepts of the importance
and role of science mukhtartan in Kazakh
literature.

Competencies: - to mastering the
directions of development of M. Auezov's
creativity in the Kazakh literary science.
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TlpepexBu3urrep:
TocTpexBH3NTTEpP:
MoneHuerTany xoHe
TICUX0JIOTUs,
OJIeyMETTaHy KOHE
cascarrany, Ouaocopus

Makcarbl: Al-Sana 6argapiamachIHbIH GaChIMIBIKTapbIH
€CKepe OThIPBIIL, KACAH (bl HHTEILICKT KYPajiapbl MCH
QMICTEPiH MPAKTHKAIBIK KOJIIAHY jKoHe OUtiMal nainamany
CaIachlHAa KY3bIPETTUIIKTEP i KAIBINTACTEIPY.

Masmynsbr: XKacauasr unremtextke (Al) kipicne.
IIpakTuKaNbIK JaFAbLIAP MCH NAFABUIAPABI JaMbITY: Al
KypanjapblH KONIaHy; yiIkeH Tk Mmoaenbaepmen (LLM)
JKYMBIC iCTEY; KOJCI3 XKAaCaHIbl HHTEIUIEKT
ruiatopManapbi MaiijianaHy; reHepaTHBTI XKacaHIbl
MHTEJUIEKT Kypasapbl; KECKiHI TaHy; TabuFy Tinai onaey
(NLP); Al xemeriMen aepeKTepii BU3yaIu3alusiay.
Oprypii cananapaa Al KonnaHy Typaisl TyciHikke ne 60iy;

Binimi: - renepaTuBTi )xacaHabl
MHTENCKTTIH HEri3iepi MeH jKYMBIC icTey
MPHHLIUNTEPIH, ipi TUIAIK MOJCIbACPIIH
APXUTEKTYPACHIH ICPEKTEP/l JaiibIHaay
MEH Taijay daicTepid Oity; -
JypBbIC cypaHbIcTapAs! (promtengineering)
Kypa Oiry;

Wxempaiiri: - craTucTika MEH JepeKTepai
BHU3yaIH3aLMsIAY/ABIH HETi31epiH,
MAaIIMHANBIK OKBITY/bIH 0a3a/IbIK
ITOPUTMJCPIH NaliJanaHyFa MKeMJIaHy;
Jasabicsl: - reseparusti XKU-
Mozenbaepin OitiM Gepy MeH KaciOu

0 Al-sana 6ar1apiaMachIHbIH TOCUIAEPIH HHTErpaLusnay
JKacanzsl MHTEIEKT E apkbuibl Al oneyerin amry. MakcaTTap/a THIMZI naiifanana Oiryre
Heri3zepi BIVTK ZhIN E AaTABLIANY; i Ginca . ; - 16.21.22
Basics of Atrtificial 1208 § MOAICTLACPIIH DIPAAKTLIFBIH HBIKCTALL, o
Intelligence g eckepe Oiy, AePEKTEpZi KHuHay, Tazanay
S JKOHE TalJay QMICTEPIH KOJIAaHy:
- - Data Science e MalIHHAJIBIK OKBITY/BIH
6azasbIK KypangapslH naiixanana oury;
KysiperTiairi: - XuMus-TeXHONOTHAIBIK
Geitinaeri Koanbanel MiHAETTEpI menry
YIIiH JKacaHbl HHTEIUIEKT
KYPIAapbIHIPAKTHKAIBIK KOJIAaHY
JIaFABLTAPBIH KAJIBIITACTBIPY; -
3amanayn JKH-cepBuctep MeH
(peiiMBOpKTap/IBI MaiiaTaHa OTHIPBITT
TIPE3EHTALHSIAp MEH IIaFbIH XkKobanap
KYpacTeIpy;
TIpepexBu3NTHI: ean: opmupoBanue KomneTeHuil B o0nactu 3HaHMSA: - 3HAET OCHOBbI U NPUHIUIIb!
IMocTpekBU3HTHI: HCIIOJIb30BAHMS 3HAHUH U MIPAKTHYECKOTO IPUMEHEHHS PaboTHI FeHePaTHBHOTO HCKYCCTBEHHOTO
Kynbryposorus u HHCTPYMEHTOB M METOJIOB HCKYCCTBEHHOI'O HHTEIUIEKTa, C  |MHTEILIEKTa, METOIbI I0rOTOBKH U
ncuxosorus, Couronorus U | yd€rom npruopuTeToB nporpammsr Al-Sana. aHAJIM3a JAHHBIX APXHTEKTYPbI KPYITHBIX
nosurosiorus, ®unocopus | Conep:xanne: BpeleHne B MCKyCCTBEHHbIIT HHTEILUIEKT SI3BIKOBBIX MOJIEJIeit; -
(MN). PazBuTHE NPAKTHYECKHX HABBIKOB M YMEHHUI: HAy4HTCS CO3/1aBaTh IPABHUIIBHBIE 3aIIPOCHI
npuMeHsTh nHeTpyMenTsl U paborats ¢ Gobummu (promtengineering);
s13bIKOBBIME MoessiMu (LLM); ucrions3oBats mwiarGopmbl | YMeHHS: - yMEET HCIIOIb30BaTh OCHOBBI
HCKYCCTBEHHOTO MHTEJLIEKTa 6e3 KOJ1a; HHCTPYMEHTbI CTAaTHCTHKH U BU3YaJM3alUH JAHHbIX,
TeHEePATHBHOIO HCKYCCTBEHHOI'O MHTEJLICKTa; 6a30BbIE AITOPUTMbI MALIMHHOTO
pacro3HaBaHus H300paKkeHHit; 00pabOTKH eCTECTBEHHOrO  |00y4eHus;
s3pika (NLP); Busyanusanuu naHHbIX ¢ nomousio M. HaBbIKH:- 0BIIaJIa€T HABBIKAMU
0 HWmers npezcrasienne o npumeHennn UH B pasinndHbix 9B (hEKTHBHO HCIIONB30BATH 'eHEPATUBHBIE
=~ cepax; packpbiTh norenuuan M1 yepes nunterpauuio WH-monenu B 06pasoBaTenbHbIX U
OcHoBbI u,:" noaxon0B nporpammsl Al-Sana. HpO(eCCHOHATBHBIX LEISX;
oll B
HCKYCCTBEHHOTO BJI/KB 1208 2 - BBISBJISET U YYHTBIBAET PEB3ATOCTD 16,21,22
HMHTEJIEKTa g MoJeneii, IPUMEHs T MeToIbI cOopa,
% OYHMCTKH U aHAJIM3a JaHHBIX: -
-

OBJIQJIACT HABbIKAMM MCIIOJIL30BaATh
6asoBble HHCTpyMeHTHI Data Science u
MAIIHHHOTO 00y4eHHs;

Komnerennuu: - gpopmuposanue
HABBLIKOB IMPAKTUYECKOI'0 MPUMEHEHUS
CpE/ICTB UCKYCCTBEHHOI'0 MHTEJUIEKTA VIS
peLICHHs MPUKIIAIHBIX 3a71a4 XUMHKO -
TEXHOJIOTHYECKOro npodus; -
(opmMHpoOBaHKE CLIOCOOHOCTEH COCTABISTH
TIPE3CHTALUU U MUHH-IIPOCKTOB C
HCIIOJIb30BAaHUEM COBPEeMEHHBIX MU~
CepBUCOB U (PPEHMBOPKOB;




Prerequisites:
Post-requisites:
Kynbsryponorus u
TICUX0JIOTUs, C()Lll/loﬂ()l"l/lﬂ u
nonuronorus, Gunocodus

Goal: To develop competencies in the use of knowledge and
practical application of artificial intelligence tools and
methods, in alignment with the priorities of the Al-Sana
program.

Contents: Introduction to Artificial Intelligence (Al).
Development of practical skills and abilities, including: using
Al tools; working with large language models (LLMs);
utilizing no-code Al platforms; employing generative Al
tools; image recognition; natural language processing (NLP);
and data visualization through Al. Understanding the

Knowledge: - knows the basics and
principles of generative artificial
intelligence, methods of preparation and
data analysis of architecture of large
language models; -
learn how to create the right queries
(promtengineering);

Abilities: - can use the basics of statistics
and data visualization, basic machine
learning algorithms;

n application of Al in various fields and exploring its potential |Skills: - learns the skills to effectively use
E through the integration of Al-Sana program approaches. generative Al models for educational and
Basics of Artificial BD/EC BAI 5 pr_ofess_l_onal PUTPOSES; ! 16.21.22
Intelligence 1208 g - identifies and takes into account the bias el
g of mod_els, app_l)_/ mgthods of data_
B collection, purification and analysis;
- - learns the skills to use basic Data Science
and machine learning tools;
Competencies: - formation of skills in the
practical application of artificial intelligence
tools to solve applied problems of a
chemical and technological profile;
-formation of the ability to make
presentations and mini-projects using
modern Al services and frameworks;
Mpepexsusurrep: Makcathl: cpibaiinac )KeMKOPIBIKKA KapChl Binim: - Cribaiinac )eMKOPIIBIKKa Kapehl
TocTpexBu3nTTEP: JIYHHETAHBIM/IbI, TYJIFAHBIH OEpiKk aJlaMrepIIilik Heri3iepiH, IyHHeTaHbIM/IbI KaTbINTaCThIpY.
MonenunerTany xKoHe a3aMaTTBIK YCTAaHBIMBIH, ChIOAiIac JKEMKOPIIBIKKA Kapchl | Mkemiairis - 03 ycTaHBIMBIH To71en i
TICHXOJIOTHS, MiHE3-KYJIbIKTBIH OPHBIKTBI IaF/IbLTAPBIH KANBIITACTRIPY. [ Typae Kopraii Gimy, ceibaiinac sKeMKOPIBIK
OJieyMeTTaHy JKoHe Ma3smynbi: KyKeIKTBIK HUTHIM3M €HCEpy, chibaiinac KOpiHICTepiH eHcepy KONIIaphIH i371ey
casicattany, Ounocodus, JKEMKOPJIBIKKA KapChl 3aHHAMa canachlHaa Oimim Kabinerine ue.
[T} Kacibu GarpiTTanan meren  |amymbuiapAbiH KYKBIKTBIK MOJCHUETIHIH HeTi3aepin JlaFabichbl: chi0aiinac sKeMKOPIIBIKKA
E Tifi. KansinTacTeIpy. Chibaiinac )eMKOPIbIKKa CaHaIbI Kapchl TYPY YIIH KaKeTTi AaF AbLIap bl
CriGaiinac SZhHMY ~ KO3KapacThl KaabmTacTeIpy. Chibaiinac xeMKOpIbIK MiHe3- |MEHrepreH.
AEMKOPJIBIKKA KapChl BIVTK 1208 § KYJIKBbIHaH, ChIbaiiiac »XeMKOpPIIBIK MopaliHeH, sTuKackiHan | Kysbiperrisiri: - coibaiinac 16,21,22
MOJICHHET Heri3ziepi Q aJlaMrepIinik Typreiaan 6ac Tapry.Ceibaiinac JKEMKOPJIBIKKA KapChl 3aHHAaMa CajlachlHla
§ JKEMKOPJIBIKKA KapChl iC-KMMBILT YIIIiH KaKeTTi IaFIbIIAp/Ibl |OiTiM aimyIbLIap/IbIH KyKBIKTEIK
urepy.Cribaiiac JKeMKOPIBIKKA KapChl MiHE3-KYJIBIK MOJICHUCTIHIH HETi3/IePiH KaJIBINTacTHIPY..
CTaH/IapThIH XKacay. Chibaiiiac )eMKOPIBIKKa Kapehl
HACHXaTTay, 3aH/IbLIBIK, 3aHFa KYPMET HJesIIaphIH TapaTy.
Cri6aiinac )eMKOPIIBIKTBIH TAOUFATBIH TYCiHYTe, OHBIH
KOPIHICTEPiHEH aIeyMETTIK IIBIFBIHIAPIBI Ce3iHyTe, 03
YCTaHBIMBIH JIdNICIIIi KOpFaii Gimyre, chibaiinac
IMpepekBu3uTHI: Ienn: hopMUpOBaHHE AHTHKOPPYIMIIHOHHOTO 3uanus: -popMupoBanme
TocTpeKBH3HTHI: MHPOBO33PEHHS, TPOYHBIX HPABCTBCHHBIX OCHOB AHTHKOPPYNIIMOHHOTO MHPOBO33PEHHS.
Kynbryponorus n JIMYHOCTH, TPaXKIAHCKO# MO3UINH, YCTOHYMBBIX HABBIKOB | YMeHHe: - BIIaJieeT yMEHHEM
nicuxosiorusi, COUMONOrus U |aHTUKOPPYIMIIMOHHOTO MOBEICHHS. apPryMEHTHPOBAHHO 3alMIIATh CBOIO
nonurosiorus, dunocodus, |Conepxanue: IIpeooneHne NPaBOBOTO HUTHIIN3MA, TIO3HIINIO, HCKATh TTH TPEOI0NCHUS
Tpodeccnonansro (opMHpOBaHHE OCHOB TIPABOBOI KyJIBTYPbI O0YUAOIIMXCS | TPOABIICHHIT KOPPYTIIIHH.
. OPHUEHTUPOBAHHbIH B chepe aHTHKOPPYMIIMOHHOTO 3aKOHO/IATENECTRA. HapbIKkH: BaeeT HABBIKAMH,
E HMHOCTPAHHBIH A3BIK. DOpPMHUPOBAHHE OCO3HAHHOTO BOCTIPHSATHS, OTHOIIEHHS K |HEOOXO0MMMBIMH ISl TIPOTHBOICHCTBUS
OcroBbi . OAK ~ Kkoppymimu. HpaBcTBeHHOE OTTOPKEHHE KOPPYNIIMOHHOTO KOPPYTIHH.
AHTHKOPPYNIHOHHOU BI/KB 1208 § TOBE/ICHHS, KOPPYMIIMOHHOH MopaiH, 3THKH. OcBoeHNe Kommnerenuus: - popMupoBanHe 0CHOB 16,21,22
KyIbTypbI Q HABBIKOB, HEOOXOMMBIX JUIsl POTHBOCHCTBHS NPaBOBO#i KYJIbTYphl 00y4JarOIIKXCs B
E koppymiu. Co3JaHNe aHTHKOPPYIIIMOHHOTO CTaHAapTa  |cdepe aHTHKOPPYIIIHOHHOTO

TIOBCJICHMSA. AHTVIKOppyﬂIH/IOHHaﬂ Tiponaranjia,
PacpoCTpaHCHNE H/ICH 3aKOHHOCTH, yBAJKCHHS K 3aKOHY.
HC“TCHBHOCTB, HanpaBJICHHAs Ha TOHUMAaHUE TIPHUPOIbI
KOPPYIILIMH, OCO3HAHHE COIMAJIBHBIX TOTEPh OT ee
NPOSIBIICHHI, yMEHHE apryMEHTHPOBAHHO 3alllMIIATh CBOKO
TO3HIINIO, HCKATh ITYTH TIPEOJIONICHHS TIPOSBICHHIT

3aKOHOAaTCIbCTBA.




Fundamentals of
Anticorruption
Culture

BD/EC

BUIIKTUIIK INEHBEPIHEH IIBIFATBIH KOCBIMIIIA MOAYJIBAEP/ JTOIIO.

FAC
1208

15/0/15/45/7,5/ 7,5

Prerequisites:
Post-requisites: Cultural
Studies and Psychology,
Sociology and Political
Science, Philosophy,
Profeccionally Oriented
Foreign Language.

Goal: Formation of anti-corruption worldview, strong
moral bases of a personality, civil position, stable skills
of anti-corruption behavior.

Contents: Overcoming legal nihilism, formation of
bases of students' legal culture in the field of anti-
corruption legislation. Formation of conscious attitude
towards corruption. Moral rejection of corrupt
behavior, corrupt morality and ethics. Development of
skills necessary for anti-corruption. Development of
anti-corruption standard of conduct. Anticorruption
propaganda, dissemination of lawfulness and respect
for the law. Activities aimed at understanding the
nature of corruption, awareness of social damage
caused by its manifestation, ability to defend one's
position with arauments. seekina wavs to overcome

Knowledge: - formation of an anti-
corruption worldview.

Abilities: - to be able to defend their
position in a reasoned manner, to look
for ways to overcome corruption
manifestations.

Skills: has the skills necessary to
counter corruption.

Competence: - formation of the
foundations of the legal culture of
students in the field of anti-corruption
legislation.

16,21,22

JIHUTEJBbHBIE MOAYJIA BBIXOJAIIUE 3A PAMKHA KBAJITMU®UKAIIMHU/ ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK

KommynuKkamus
HKOHE JICHE
MOJIeHHETI

MOy
Moyns
KOMMYHHKAIHH 1
(usnueckoit
KyJbTypbI
Module of

Communication

and Physical
Education

TIpepexBusurrep: Illeren
i, Kasak tini, Opsic Tini,
AKaJIeMUAIIBIK JKa3y

Makcarbl:  CTyleHTTepre FHUIBIMH  3€pTTeylep MeH
QIEYMETTIK-MOJICHH KY3BIPETTUTIKTEp/Ii JaMBITY TIpOLeciHIe
OHTAMJIBI KAapbIM-KATBIHAC jKacay YIIiH IIeT TiliH KOlxaHy

Binimi: - KOMMYHHKaIHAIBIK iCKepITiKTep
MEH JIa¥IbLIapIIbl KOPCETY, 63 HesIapbiH
JKOHE Heri3ri kacibu GimiMzaepiH jxazbarna

Herizaepi. GoiibIHIIA MPAKTHKAIBIK JaFIbLIap Oepy. HeMece aybI3lia OasHzay.
TlocTpexkBu3nTTEpP: Masmynbl:  XUMHAIBIK ~— HHKEHepHs  cajachinarsl | AKkeMaidiri: - sxapusiaHbIMIapbl,
0 HMHskeHepItik 9KOHOMHKA AFBUIIBIH  TEPMHHOJIOTMACHIHBIH  JaMybl.  FBUIBIMH-|Te3ucTepi, Xar-xabapinapibl o3 Gerinie
E JKOHE KAcinKepitik, XUMHUSIBIK| TEXHUKAIBIK ~ ofeOueTTepai  aygapy  epeKulelikTepi.|asipiey skoHe paciMueyni urepei.
Kocibu GarsITTanran BIIKK KBSKT 2201 S 3 _ |rexnonorus nerisepi. ABTOMATTHI aynapMajian keiin ewnzey. Jasbama }‘PI{IBIMH— JlaFapIchl: - CO3JIKTI nanuafaﬂa OTBIPBIIT 2
meres Tt g TEXHUKAIBIK ayJdapMaHblH CEMaHTHUKAJIBIK JSJIAII MEH [KaJIIbl FUIBIMH KOHE apHaubl Maceleep
[} coiikecTirin  Garanay. AFBUIIIBIH TUIHIH HPaKTHKAIBIK|OONBIHIIA FHIIBIMHE 9EOHETT] OKY XKOHE 03
8 JarabUiapbiH MeHrepy. Iler TiniHne MamanabIK GoifbIHINA|OeTiHIIe aynapyra JaFIbUIaHAIbL;
FBUTBIMH aKNapaTThl i371ey JaFIbUIAPBIH KAJIBIITACTBIPY. Kysiperriniri: - kenmiiik anjisiHia
ceiiyiey TiiHIH Heri3fepiH, FHUIBIMI
GasHaamanap, pedeparrap,
Npe3eHTaLHsIIap jKacay KabiieTiHn
MeHrepe/i.
l'lpepelcnnxu'ru: ueJ’lb: ﬂaTL CTYACHTaAM  MPAKTHYCCKHEC HABBIKH  TIO 3HaHl’lﬂZ = IEMOHCTpanus
I/Iuocrpauumﬁ S3BIK, HCTIOJIb30BAHWIO WHOCTPAHHOTO A3BIKA JUISA ONTHMAIBHOTO [KOMMYHHKATHBHBIX yMCHVlﬁ W HaBBIKOB,
Kasaxckuit s3b1K, Pycckuit 0O0MIeHNsT B MPOIECCe HAYUHBIX MCCIENOBAHHIT M Pa3BUTHS | TMCBMEHHOE MIIM YCTHOE H3JOKEHHE
A3BIK, OCHOBBI CONHATBHO-KYJIBTYPHBIX KOM"CTCHuHﬁ. CBOHMX H}Z[Cﬁ M OCHOBHBIX
AKaJIEMHUYECKOro Mmucbma. Couepmanue: Pa3BuTHE aHTIIOA3BIYHON TCPMHHOJIOTHHA B ﬂqu)CCCHOHaﬂBHBIX 3HAHHH.
TocTpekBH3HTDI: obacTi XxuMHdecKkoit nikeHepun. OcoGEHHOCTH TTepeBoia| Y MeHHe: -CaMOCTOsTeIbHO
0 HWmxenepHas JKOHOMHMKA H HAYJHO-TEXHHYECKO# JMTepaTyphl. Peaktnpoanue nocie|paspabaTsiBaTh ¥ 0OPMIATE MyOIHKAIMH,
Tpodeccronansro- E upem1pmmMﬂ’reJ11>C’1330, aBTOMaTHYECKOTO TepeBoia. Orenka CMBICTIOBOI | TE3HCBI, KOPPECTIOHCHITHIO.
OPMCHTMPOBaHHHﬁ BJJ/BK P-OlYa 2201 E 3 - E)CllOBbl ?{MMH‘{CCKOM TOYHOCTH n AJICKBAaTHOCTH TMMUCBbMCHHOTO Hay4HO- HaBbiku: - YYUTBCA YUTATh U 42
HHOCTpaHHLIﬁ p— B TEXHOJIOTHH. TCXHHUYCCKOTO Tniepesoaa. OCBOCHH? TIPAKTHYECKHUX | CAMOCTOATECIIEHO MEPEBOJINTHE HAYYHYIO
g HaBBIKOB pasroBOpHOTO AHTIIMACKOTO A3BIKA. | TATEpPaTypy MO OOIICHAYYHBIM H
B (DOPMHPOBBHMC HABBIKOB  BBITIOJIHATE I[TOHUCK Hay‘lHOﬁ CIICHAJIBHBIM BOTIpOCAM C
I/IHCbOpMaLII/IVI TI0 CTICIIHATBHOCTH HAa HHOCTPAHHOM SI3BIKC. HCTOJIb30BAHHEM CIIOBApS;
KOMI’ICTCH“""Z - BJIaJICTh OCHOBaAMHu
MyONMYHO# peun, yMEHHEM JesaTh
Hay4HbIE JIOKIa/IbI, pedepatsl,
TIPE3CHTAlUH.
Prerequisites:  Foreign Goal: To give students practical skills in the use of foreign|Knowledge: - demonstration of
Language, Kazakh Language, |language for optimal communication in the process of|communication skills, written or oral
Russian Language, Basics of [scientific research and development of socio-cultural|presentation of their ideas and basic
Academic Writing. competencies. professional knowledge.
Postrequisites: Engineering |Contents: Development of English terminology in the field|Abilities: - independently develop and issue
2 Economics and of chemical engineering. Features of the translation of|publications, abstracts, correspondence.
Professionally E Entrepreneurship, scientific and technical literature. Editing after automatic|Skills: - learn to read and independently
Oriented Foreign BD/HSC P-oFL 2201 @ 3 - |Fundamentals of Chemical translat_ion. Evaluation of semantic accuracy Es_timgt_ion of| trgnsle_n_e scientific _Iite_rature on general 42
Language § Technology. semantic accuracy and adequacy of written scientific and|scientific and special issues using a
S technical translation. Mastering the practical skills of spoken|dictionary;
(=)

English. Formation of skills to search for scientific
information on the specialty in a foreign language.

Competencies: - master the basics of
public speech, the ability to make scientific
reports, abstracts, presentations.




NOHAPAJIBIK MOAYJIBJEP/ MEX/JTUCUUIIIMHAPHBIE MOYJIN/ INTERDISCIPLINE MODULES

HWrKkenepiik-
TEXHUKAJIBIK
FBUIBIMIAD
Herizaepi Moy
Moayns
OCHOBBIMHKEHEP
HO-TEXHHYECKHX
HaykK
Module of
Fundamentals of
Engineering and
Technical
Sciences

Tpepexpusntrep: Pusnka, |MakcaTei: MmKeHeplIiK MOHIEPI OKbIN, MaTeMaTHKaNbIK |Bijimi: -Herisri yreIMaap, aHbIKTaManap,
JKanmel XuMuA, AKITApaTTHIK -|€CenTepi IIelyre KakeTTi anreOpa, AHaIMTHKaIbIK|(hopMynanap, TeopemMasap kKoHe aTalFaH
KOMMYHHUKAIHMSIIBIK TeOMeTpHsI )KoHe MaTeMaTHKaIBIK Talaay OofiblHIIa Giivai|GemiMaep i ecenTepin mbFapy smicTepis
TEXHOJIOTHsLIap. KaJIbIITACTHIPY. Gimei.
TlocTpekBU3HTTEP: Masmynbl:  ChI3BIKTBIK ~ JKOHE  BEKTOPJIBIK  aireOpa, | Mikemmisiri: - camaibl MaTeMaTHKAIIBIK
o Kosnaubanbl MexaHuka, AHAITHKAIBIK T€OMETPHs; MaTeMaTHKalbIK —TajjayFa|seprreynepi icke ackipymibl Hrepei;
$ HWmxenepnik komMnploTepitik | kipicne; Gip aifHbIMaIbl QyHKLIMAHBIH TH(QepeHIHaIbIK |- MATeMaTHKAIBIK MOIENbICPi Kypara
5 rpauka, DnexrpoTexHuka  |ece6i. TyBIHIBI KOHE OHBIH T'EOMETPHSUIBIK  JKOHE|MKeMICHEe.

JKoraper MaTemMaTHKa BIIKK ZhM 1202 6 § JKOHE HNIEKTPOHMKA HETI3/Iepi. |(U3MKAIBIK MaFbIHACHL. AHBIKTAJIMaraH »KOHE aHBIKTAJIFaH|/{aFabIChI: - JKJIIIBI TEOPHSIIBIK KOHE 16,17
g uaTerpaniap. Karap Teopuschl. ANropuTMIepAi TaHuay|apHaifbl TEXHHKAIBIK IOHAEP/ TaOBICTBI
§, JKOHE THNTIK MaTeMaTHKaNbIK €CeNTepji IIenry, OJapibl|3epieney YIIiH ipreii FblIbIMHBIH

KoCiOM KbI3MeTTe KOJIIaHy JaFIblIaphl KaJbIITACaIbl. JKeTICTIKTepiH Maii/jalaHy JaFIbLIaHa b,
Kysiperriiri: - konaiiist
MaTeMaTHKAJIBIK QMICTEP/Ii XKOHE eCenTiH
IIeNiMiHiH aIrOPUTMIH TaHIAIl aTy/Ibl
MeHrepe]i;
TIpepexBu3utbl: Pusuxa, Henas: Ilomyuenue 3HaHui 1o anredpe, aHAIMTHYECKOH|3HAHHMSA: - OCHOBHBIX IIOHSTHI,
OOGu1ast XUMHS, TeOMETPUH M MAaTEeMaTHYeCKOMY aHaNM3y, HeoOXOIMMBIX|ompexesnenuii, Gopmy, TeopeM H METOIOB
HudopmanuoHHo- JUIL  M3YYEHHMs MHKCGHEPHBIX NHMCUMIUIMH W  PELICHHs pelieHus 3a/1ad yKa3aHHBIX Pa3/IeNoB.
KOMMYHHKALHOHHBIE MaTeMaTHYeCKHX 3a/1a4. ‘YMeHusi: - OBlIaJieBaeT peansaruei
TEXHOJIOTHH Conep:xanme:  Jluneiilnas W BeKTopHas  aire0Opa,(KadecTBEHHBIX MATEMATHYECKHX
MocrpexBu3nTbl: Oy3KKa, |aHATMTHYECKAs IeOMETPHs; BBEJCHHE B MaTeMaTHYECKUH |HCCIIeOBaHMIA; -
3 TIpukiagHas MeXaHHKa, aHam3; JuQQepeHnnanbHoe HeuncIenne QyHKIMHE OIHOI |ajanTHpyeTcst K IOCTPOSHHIO
) WmxeHepHast KOMIIBIOTEPHAs |MepeMeHHOi. IIpousBoJHas M e TI'eOMETPHYECKHil M|MaTeMaTHYeCKUX MoJeneii.
S rpaduka, OCHOBBI usuyecknit cmbicn. Heorp ble M OIp bie [ HaBBIKH: - UCIIOJIb30BATh JOCTHXKECHUS

Boicuas matematuica BJVBK VM 1202 6 % JJIEKTPOTEXHUKHU U unterpansl.  Teopuss psioB. DOPMHPYIOTCS  HaBBIKH | QyHIaMEHTAIBHOMN HAYKH JUIS YCIICUIHOTO 16.17
% DNEKTPOHUKH. 1101.L614pa'r1, AJIrOPUTMBI H pelarb THUIIOBBIC | U3Y4YCHUS onereope‘muecKux u
8 MaTreMaTH4ECKue 3aj1a4u, TIPUMEHSATH ux B|CHEUHAIbHBIX TEXHUYECKUX TUCIIUTIIUH.

upod)eccnouaumuoﬁ JICATEIIbHOCTH. KOMHeTeHu“M: - BJIAJICET IPUEMIIEMBIMH
MaTeMaTH4YECKMMHU METOJIaMHU U BblGOpOM
ANropuT™Ma pelieHus 3a1a4u;
Prerequisites: Physics, Goal: Formation of knowledge in algebra, analytical{Knowledge: - to know the basic concepts,
General chemistry/ geometry and mathematical analysis, necessary for studying|definitions, formulas, theorems and
Post-requisites: Applied engineering disciplines and solving mathematical problems. [methods for solving the problems of these
Mechanics, Engineering Contents: Linear and vector algebra, analytic geometry;|sections.
. Computer Graphics, introduction to mathematical analysis; differential calculus of|Abilities: - masters the implementation of
g Fundamentals of Electrical a single variable function. Derivative and its geometric and|high-quality mathematical research; - adapts
5 Engineering and Electronics. |physical meaning. Indefinite and definite integrals. Row|to the construction of mathematical models.
Higher Mathematics | BD/HSC HM 1202 6 g theory. Formation of skills to select algorithms and solve|Skills: - use the achievements of 16,17
g typical mathematical problems, apply them in professional|fundamental science for the successful
S activities. study of general theoretical and special
technical disciplines.
Competencies: - owns acceptable
mathematical methods and the choice of an
algorithm for solving the problem;




Dusnka
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Fiz 1203

5

30/30/0/55/12,5/22,

IpepexBu3urrep: Mekren

usuka KypChL
THocTpexkBusurrep:

Konpaubanst MeXaHHKa,
DIeKTpOTEXHHKA HKOHE
JNIEKTPOHHUKA Heri3zepi,
Korapsi MaTeMaTHKa,

XUMHAIBIK ~ T€XHOJOTHSHBIH
npouectepi JKOHE
anmnapaTTapsbl.

Makcarbl: Ou3NKaIbIK 3aHZAp Typausl OULTIMAI KOHE
ONIapabl XMMHUSUIBIK HHXKEHEPHsIa KOJJAHY Jar/bUIapblH
KaJIBINTACTBIPY, TOHAPANBIK TOCUI HETi3iHAE FBUIBIMK
OMIay/Ibl AAMBITY.

Masmynbl: Knaccukaibik KoHE Kasipri ¢usmka 3aHmapb
(MEXaHHKA, MOJCKYIalblK  (DU3MKA, TEPMOAMHAMHKA,
9IEKTPOMArHETH3M, OINTHKA, KBAHTTHIK JKOHE ATOMIBIK
¢dusnka). KonmanOGamsl jkoHE TEXHHMKAIBIK Moceleaepal
miemry YunH (M3MKamblK KyOBUIBICTAp MEH HpolecTep
Typanel OiniMai KonfaHy. 3epTTeymiH FBUIBIMH dicTepi,
TEOPHSIBIK ~ JKOHE  OKCHNEPHMEHTTIK  3epTTeynepiiH
HOTHIKEIIEPiH OHJICY JKOHE Taaay dficTepi.

Binimi: - MeXaHMKaHBIH, MOJEKYIANIbIK
(usHKaHbIH, TEPMOAMHAMHKAHbIH
3aHIBITBIKTAPbl MEH KYOBUILICTAPBIH,
9JIEKTPOMArHeTH3M, OITHKA, KBAHTTBIK,
ATOMJBIK JKOHE SAPONBIK  (DM3MKAHBIH
Herisri  (U3MKanbIK KyOBUIBICTapBI MEH
3aHIapbIH OlIei;

Wxempiniri: - ¢u3MKanblK Kargaias!
Talgail  amajibl  OKOHE  OKANNBl  KYPC
GOiiBIHIIA TUIITIK €CenTepi,

dusMKkanblk  karmaii okoHe  u3HKa
GOiBIHIIIA THIITIK €CENTEP/ LICIIe anabl;
JIaFAbICBI: - TEXHOJIOTHSIBIK MIHACTTEPL
Hiemy yIiH eH THIMZI Tociiaepi ipikreyre,
aKnapar anay JKoHE KOJIaHyFa, KOCmap
Kacay OKiHe  93i
Kysiperri. - TEOPHANBIK  JKOHE
9KCTIEPHMEHTTIK HOTIKEIEPIH
IIBIHAHBUIBIK JIOPEKECIH Garanay|
KY3BIPETTIITIriH, (uznKambIK
9KCTIEPUMEHTTI KOCTIApNIAY IKOHE OHBIH
HOTIIKEIIEPiH OHIeY

oIeMALTIK TEOPHACHI MeH
MaTeMaTHKalbIK ~ CTATUCTHKA  OMiCTEepiH
KOJIIaHy bl MEHI€Pe/Ii.

JIeyre  AarAblIaHajbl.

18,19

duznka

BJUBK

Fiz 1203

30/30/0/55/12,5/22,5

IpepekBU3NTHI: IIKOTLHEIH
Kypc usuky.
MocTpexBusutebl:  Bricuras
MaTeMaTHKa, TpuknagHas
MeXaHHKa, OcHOBBI
INMEKTPOTEXHHKH "
JNMeKTpoHukH, Ilpomeccsr u
anmaparsl XUMHYECKOTT
TEXHOJIOTHH.

Hean: @opMupoBaHHE 3HAHMH (U3NYECKMX 3aKOHOB H
YMEHHIl WX TIPUMCHEHHA B XHUMHYCCKOH WHKCHEpHH,
pasBuTHE HAyJHOTO MBITIICHHS Ha OCHOBE
MEKTMCIMITMHAPHOTO TOIXO0/1a.

Conepxanue: 3aKoHbI KJIAaCCHUECKOH M COBPEMEHHOI
uzukn (MexaHHKa, MOJIeKyIspHas usmka,
TEPMOJIMHAMUKA, 3NICKTPOMATHETH3M, ONTHKA, KBAHTOBAs
u atomHas ¢usnka). IlpumeHeHue 3HaHMI (U3HUCCKHX
ABJICHUH ¥ TIPOLECCOB JUIA PEIICHWS TPUKIAJHBIX H
TEXHWYECKUX 3ajad. HaydHble METOIBI HCCIEIOBaHMS,
Croco6bI o0paboTkM M aHanM3a  Pe3yNbTaToB
TEOPETHYECKNX M IKCTICPUMEHTANTbHBIX HCCIIC/IOBAHUH.

3HaHUSA: - 3HAET U MOHMMAET OCHOBHBIC
Cl)ﬂ3"qeck"e MOHATHA,

TIpOTIECCOB, SIBIICHHH ¥ 3aKOHOB MCXaHHUKH,
MOJICKY/TSIPHON (PM3MKH, TEPMOTHHAMHKH,
JNIEKTPOMArHeTH3Ma, ONTHKH, KBAaHTOBOH,
ATOMHO# U A/IepHOI PU3NKH

Ymenns: - ymeer AHAIM3UPOBATH
(u3MUECKYI0  CHTyalMio M pelarh
THUIIOBBIC 3a/1a44 11O 06“—‘CMy Kypcy
CI)H3"KVI. (l)]/l3l/l‘lCCKDl'O COCTOSAAHUSA u
PpCIICHUsA THIIOBBIX 3aja4  T0 CI)H3“KC.
Hagbikn: - Cocrasnser TTaH,
paspabateiBaeT W oTOupaer Hambonee
s dexTHBHBIE CTTOCOOBI

TIOJIY4CHUA W TPUMCHCHHSA "H(l)OpMaL“/IH
JUISL pEHICHHUSA TEXHOJIOTHYECKHMX 3ajad.
Komnerennun: - BIIazieeT
KOMIICTCHUUAMH OIICHUBATH CTCIICHb
JIOCTOBEPHOCTH Ppe3yIbTaToB
TEOPETHYECKHUX M SKCIICPUMEHTAIIbHBIX
MCCIIeJIOBAHNH, TIAHUPOBATh (PH3HUCCKHIT
IKCIIEPUMEHT H 06p€16aTbIBaTb ero
Pe3yIbTaThI ¢

HCIMOJIB30BAHUEM METO/10B TCOpHUH
Pa3sMEpHOCTH " MaTeMaTHYecKOn
CTaTUCTHKH.

18,19




Umxenepik-
TEXHUKAJIbIK
FBUIBIMIAD
Herizepi Moy
Moyns
OCHOBBIMHKCHEP
HO-TEXHHYCCKHX
HayKk
Module of
Fundamentals of
Engineering and
Technical
Sciences

Prerequisites: school physics
course.

Postrequisites: Applied
Mechanics, Higher
Mathematics, Fundamentals of
Electrical Engineering and
Electronics, Processes and
Apparatuses  of  Chemical
Technology.

Goal: Formation of physical laws knowledge and skills of|
their application in chemical engineering, development of|
scientific thinking based on interdisciplinary approach.

Contents: Laws of classical and modern physics (mechanics,
molecular physics, thermodynamics, electromagnetism,
optics, quantum and atomic physics). Application of|
knowledge of physical phenomena and processes for solving
applied and technical problems. Scientific research methods,
methods for processing and analyzing the results of

Knowledge: - knows and understands basic
physical concepts,

processes, phenomena and laws of
mechanics, molecular physics,
thermodynamics,

electromagnetism, optics, quantum, atomic
and nuclear physics;

Abilities: - can analyze the physical
situation and solve typical problems in the

mn
N theoretical and experimental research. general course
N . . . .
'-‘N1 of physics. physical condition and solutions
Physics BD/HSC Phy 1203 3 of prlcal problems in physics. 18,19
g Skills: - makes a plan, develops and selects
§ the most effective ways
§ obtaining and applying information to solve
technological problems.
Competencies: - has the competence to
assess the degree of reliability of the results
of theoretical and experimental
research, plan a physical experiment and
process its results
using methods of dimension theory and
mathematical statistics.
TpepexBusntrep: Pusnka, |MaKcaThl: MEXaHHKANIBIK KO3FAJIBICTBIH HEri3ri Binimi: - Teopusiblk MeXaHHKaHbIH
JKorapb! MaTemaTHKa, JKamb! | 3aHBUIBIKTApBIH, KOCIGH Mocenenep i wenryne HeTi3ri epexelnepiHe KOHbLIATHIH
XUMHSL. NPAKTHKAJIBIK KbI3METTe ajiFaH OUTiMIepiH MmaiijanaHy yiliH |ramanrapas! Oinesi;
TocTpexBu3nTTep: XMMHA- |MalIMHAIAP MEH KOHCTPYKIMSIAP/IBIH THIITIK - OKBUIAThIH [IOH YIIIIH MaMaHbIK OeffiHiHe
TEXHOJIOTHSUIBIK IPOLIECTEPi |31eMEeHTTepiHiH GepiKTiriH ecenTeyin 3aMaHayn dNiCTepiH  KATBICTHI MaTepHaiap MEH MallHHa
Gackapy Kyiieci, 3epleney. GeeKTepiHi Kexepricin 6iteni;
DIIeKTPOTEXHHUKA HKIHE Ma3smyHBbI: JIeHeJep/IiH Tene-TeHNiK mapTTapsl, Kosfaisic |Mkemainiri: ©HepkocinTik eHzipic
g 9IIEeKTPOHHKA Heri3zepi, TeHJIeyiHIH KHHeMaTHKachl, JlHHaMHKa Heri3aepi, 5KaOIBIKTapbIH KO0AIAYIbIH KOHE CeHIMII
g JKorapsl MaTemaTHKa, MaTtepralFa Te3iMILTIK Heri3aepi, OepikTiK, KaTThUIBIK, TaiiIaJIaHy IbIH TEOPHSUIBIK Heri3aepiH
KonnanGast BIUTK KM 2209 2 XHUMUSIIBIK TeXHONOTUSHBIH | IIapuiay 5KoHe TYPAKTBUIBIK. OHIIPICTIK %abABIKTBI ecenTey (urepesi. 21,22
MeXaHHnKa 8 npolecTepi xKoHe IIiH CBIHH XKYKTeMelep/i xobalay xoHe aHbIKTay Ke3iHne |/laFapIchl: - OHIIPICTIK jkababIKTap bl
@
% anmaparTapsbl. Marepuaap/ by (pH3HKa-MeXaHHKaJIbIK KaCHeTTePiH ecenTey YIIiH ChIHHM KYKTeMenepi
- aHbIKTay OOMBIHIIA CTAHIAPTTHI ChIHAY JAFAblIAPBIH aHbIKTAYy JKOHE jKobalay ojticrepin Ginyre
KaJbIITACTBIPY. Jlar/ibl1aHa/ibl.
Kysiperriniri: - enzipic skar 1aitbinga
MHKEHEP-TEXHOJIOT PeTiHje 0JaH dpi
apHaiibl MOHIEP OKBITY YIIiH KaXkeTTi
Jlar/ibuiap bl Melu‘epeuiA
Mpepexsuszuter: Gusuka,  |[lesnb: V3yueHue OCHOBHBIX 3aKOHOB MEXaHMUECKOTO |3Hanmsi: - 3HaeT TpeGoBanus,
Beicast MmaTemarnka, Ofmias JIBUKEHHSI, COBDEMEHHBIX METOJIOB PACUETa Ha TIpEbSABISCMBIC K OCHOBHBIM
XUMHUA. nquHOCTB THUIOBBIX AJIEMEHTOB MAIlIMH U TIOJIOKCHUAM TCOpCTH‘ICCKOﬁ MCXaHHUKH, -
nOCTpeKBH}“TI:I: CI/ICTCMLI KOHCTPyKHMﬁ JUTSL ICTIOJNTB30BAHUS I'IOJ'Iy‘IeHHLIX 3HaeT vCDﬂpDTHBJ’ICHI/IC MaTepHaaoB u
ynpaBiaeHUS XUMHKO- o o JAcTalicn MalluuH, OTHOCAIIMUXCA K
3HAHUH B MPAKTHYECKOI AEATETLHOCTH MPU PELICHUN .
TEXHOIOTHYECKUMH HPOGIIIO CIEUHATBHOCTH JUIS H3ydaeMoit
npo¢ecCHOHANBHBIX 3a1ad.
nporecccamn, OCHOBBI JIMCLIMTUIAHBL
DIEKTPOTEXHUKH U COHepma""e' YCHOB“;{ paBHOBeC“ﬂ Teq, Ymenns: = BJIAACET TECOPETHYCCKUMH
snextponnkw, [poueccer n | KHHEMATHKA ypaBHEHHUA JIBUIKCHHA, OCHOBBI OCHOBAMH TPOCKTHPOBAHHS H HAICKHOMN
wn o
o anmnapaThl XMMHYECKOH AMHAMHKH, OCHOBBI CONIPOTHB/ICHUA MAaTCpUaoB, SKCIUTyaTalul obopyoBanus
o .
o o TEXHOIIOTHH. TIPOYHOCTB, JKECTKOCTD, YCTANIOCTh H YCTOWYHBOCTb. | MpOMBINLIEHHOTO IPOM3BO/CTBA.
MKJ1aTHAs S
pe ana BJI/KB PM 2209 g ®dopmMupoBaHHe HABBIKOB MPOBEIEHHA CTaHAAPTHBIX |HaBbikm: - BIAJETh  METOJaMH 21,22
MEXaHHK:
g MCIIBITAHHIA 110 OMPE/ICNeHHI0 PH3MKO-MEXaHHYECKHX |ONPEIENICHHs  KPUTHYECKUX HArpy3ok H
] CBOJCTB MaTepHaioB NpU MPOESKTUPOBAHIU U MPOCKTHPOBAHUS At pacuera
OTIpe/IeNIeHNH KPHTHYECKHX HArpy30K Ui pacuerop  |MPOMSBOACTBCHHOTO oGopynoganus.
KOMI’IETCH"""Z = OBJIA/ICBACT HABBIKAMH,
MPOU3BOACTBEHHOI0 000PY10BAHHUS. .
HCOGXOI’["MBIMVI Juist JAJbHCHUIICTO
TIpETI0IaBaHus CIICIHANIBHBIX JUCIUIUIHH B
KauecTBe MHKEHEePa-TeXHOJIora B

YCIIOBHUSAX IPOU3BOJCTBA.




Prerequisites:  Physics,
Higher Mathematics, General
Chemistry.

Postrequisites: Management
Systems of Chemical

Goal: Study of basic laws of mechanical motion, modern
methods for calculating the strength of typical elements of
machines and constructions to use knowledge gained in
practical activities in solving professional problems.
Contents: Conditions for equilibrium of bodies, kinematics

Knowledge: - knows the requirements for
the basic provisions of theoretical
mechanics; - knows the resistance of
materials and machine parts related to the
specialty profile for the discipline being

o] andTechnological Processes, |of the movement equation, fundamentals of dynamics, studied;
S Fundamentals of Electrical resistance of materials, strength, rigidity, fatigue and Abilities: - has the theoretical basics of
Applied mechanics BD/EC AM 2209 g Engineering and Electronics, stability. Formaltion of ski!ls to impler!'lent standa{d tgsts to Qesignipg and religble opgration of 2122
15 Processes and Apparatuses of [determine physicomechanical properties of materials in the ~ |industrial production equipment.
S Chemical Technology. design and determination of critical loads for calculation of [Skills: - master the methods of determining
4 production equipment. critical loads and designing for calculating
production equipment. Competencies: -
masters the skills necessary for further
teaching of special disciplines as a process
engineer in production conditions.
Mpepexpusutrep: ®dusnka,|MaKeaThl: KOPPO3HAIBIK HPOLECCTEpi OKbIN  yiipeHy|Bidimi:- MeTannapabiH XUMHUSIBIK JKOHE
Kanmsr XUMHSL. [OHE ~ METAaUIIapAbl  KOPPO3MANaH — KOPFy — OMiCTepi.|aNMeKTpOXUMHSIIBIK KOPPO3HSACHIHBIH
TlocTpexkBH3NTTEP: Masmynbl:  KopposusiHblH — TepMOJMHAMHKAChl  MEH|Heri3ri TEOPUsUIBIK TYCIHIKTepiH Ginei;
TanpBaHMKANBIK KanTaManap | KHHETHKACHL. Kopposusiabig knaccuukanmscel. | Mkemmimiri: - MeTaniap MeH
TEXHOJIOTHSACHI, XHUMHUSAIBIK KMHETHKa KOPpPO3HSICHL. Teopus |KyiiManapblH ~ KOPpPO3Hsl  TPOLECTEpiH
DKCIepUMEHTTIK 3epTTey [ DIeKTPOXUMHSIIBIK KOPPO3HSACHIHBIH TEOPHUACHL. | KIaccH(pUKaHsIayra HKeMICHe]Ii;
1] TEXHUKACHI, JKana| DneKTPOXUMHSIIBIK ~ KOPPO3HSHBIH — TEPMOJMHAMHKACKL. |- XUMHUSUIBIK TEXHOJNOTHsNarsl Oenriti 6ip
§ Marepuaniap Kopposususig JarpaMMaaphl. Meranapabin|opranap Y KOPPO3HSIBIK
Kopposust sxone BIUTK KMK é TEXHOJIOTHSICBIHBIH Heri3i,|maccuBTenyi.  Armocdepansl  kopposus.XKep  acTbl|MaTepuanmapiabl  TaHIAYIb urepei; 34.43
MeTalIapasl Kopray 2209 § JlumioM  angel  ic-Taxkipube, |Kopposuscel.  MeTanJapiblH  TeHi3 ¢y Kopposuschl |laFapichl: - MaiiianaHy/iblH Tauam eTiireH ’
g JMTIOMABIK JKYMBICTBI ka3y|MeTaiiapasiH KOPPO3HACHIMEH Kypecy oJicTepi. pekuMIepi  KesiHAe  XUMHUSIBIK  TOK
— JKOHE KOpFay. Ke3zepine CBIHAKTap OTKi3yre
JlarJipl1aHaibl;
Kysiperriairi: - KOPFaHbIC
KarraMmanaapblH any JKOHE
AHTHKOPPO3HUSIIBIK MHrHOUTOPIAPIbI
KOJIZIaHyJIbI MEHIepe/i.
HpepeKBumTu: q)ld3l/l](3, Heﬂb: U3Yy4YCHHE KOPPO3HOHHBIX IPOLECCOB U METOA0B 3HaHus: - 3HaeT OCHOBHBIC
Hmkenepiik- Oouas XUMHSL. | 3aLU T METaJIoB or KOPPO3HU. | TEOPETHYECKHE MOHATHS XUMHYECKOH H
TeXHHKAJIBIK TlocTpeKBU3HTBI: Copnepxxanue: TepMoJMHAMUKA M KHHETHKA KOPPO3HU.|dIEKTPOXHMHYECKOI KOPPO3UU METAILIOB;
FBUTBIMIIAD Texnosorusi rainpBannyecknx |Knaccupukauuss  kopposun.  Kunernka — xumudeckoi | YMenusi: - ajanTupyercs K
Herisuepi Moy TOKPBITHIA, OcHoBbl|koppo3un.  Teopusi  9JMEKTPOXMMHUYECKOH  KOPPO3MH. |KiIacCHUKALME  [POLECCOB  KOPPO3UH
Mouyib TEXHOJIOTUU HoBbIX | TepmoauHaMuKa AEKTPOXUMHUYECKOI KOPPO3UH. |METAJLJIOB U CILIABOB;
OCHOBBIMHKEHED g Marepuaos, Koppo3uonnsie jpuarpammbl. ITacCHBHOCTb  METa/LIOB.|- OBJafeBacT BHIOOPOM KOPPO3MOHHBIX
HO-TEXHUYECKUX g Texuuka ArmochepHasi kopposusi. [ToazemMHasi KOPPO3Usi METAIUIOB. [MaTepPHAIOB Ul OIpPEIelIeHHbIX Cpex B
HayK Kopposus 1 sauuira BJUKB KZM 2 9KCTIEPUMEHTAITLHBIX Mopckas  kopposus  MeTamioB. Meromsl  GopsObl  ¢|xumuueckoit TEXHOJIOTUH; 34,43
Module of METaJlI0B 2209 8 HCCle0BaHUiA, KOppO3Heii MeTaoB. HaBbIKH: - HAaBBIKAMM  POBEJIEHHUS
Fundamentals of g Tpenaumiomuas  npaxTHka, MCTIBITAHUH XUMHUYECKUX UCTOYHUKOB TOKA
Engineering and - Hamnucaunue " 3almra npH TpeOyeMBbIX PEKHMaX IKCILUTyaTaLUH;
Technical JIUIUIOMHOI paboThL. Kommerenuuu: - Biajgeer [OpHEMOM
Sciences 3AUIMTHBIX  KOKYXOB W NPHMEHEHHEM
AHTHKOPPO3UOHHBIX HHTHOUTOPOB.
Prerequisites: Physics,|Goal: to study corrosion processes and methods for[Knowledge: - knows the basic theoretical
General chemistry, | protecting metals from corrosion.|concepts of chemical and electrochemical
Postrequisites: Content: Thermodynamics and kinetics of corrosion.|corrosion of metals;
Elecrtoplating ~ Tecgnology, [Classification of corrosion. Kinetics of chemical corrosion.|Abilities: - adapts to the classification of
o Basics of technology of new|Theory of electrochemical corrosion. Thermodynamics of|corrosion processes of metals and alloys;-
g materials, Technique  of|electrochemical corrosion. Corrosion diagrams. Passivity of|masters the choice of corrosive materials
Corrosion and metal g Experimental Studies, State[metals. Atmospheric corrosion. Underground corrosion of{for certain environments in chemical
protection BD/EC CMP 2 examination in the specialty,|metals. Marine corrosion of metals. Methods for controlling|technology; 34,43
2209 e Pre-diploma practice, Writing|corrosion of metals. Skills: - skills of testing chemical current
] and defense of the thesis. sources under the required operating

conditions;

Competencies: - knows the reception of
protective casings and the wuse of
anticorrosive inhibitors.




TpepexBu3urrep: Ousuka,
JKorapsr matemaruka, JXKamst
XUMHUA.

HocrpexkBusurrep: Xumus-
TEXHOJIOTUAJIBIK npcuecTepui
Gackapy xyiteci, XUMHSIBIK
TEXHOJIOTUAHBIH npouec'repi

Makcarbl:  DIEKTPOMArHUTTIK ~ YAEpICTEp  TEOPHUSCHI,
JNICKTP DHEPrHsCHIH OHMAIPY JKOHE JKETKI3y CalagapblHAa
TYTAc KO3Kapac 1eH OiTiM xkKyifeciH KanbInTacThipy, COHaaii-
aK JJICKTPOTEXHUKA MEH JJICKTPOHUKA CajlaChblHAA Ka)l(eTTi
DJICKTPOTEXHUKAJIBIK,
KYPBUIFbIIIapbIH T(’iH}J(’iﬁ (’U'lﬂTl:lH,‘]ﬂﬁ, OJIapAbIH JKYMBICBIH
TYCIHAIpiN, AypbIC mNaiifagaHa amaTblHAA Ky3bIpETTep

9JIEKTPOH/IBIK, JJICKTpOIILICY

BiniMmi: - TypakThl, ailHBIMAIIBI KOHE YII
(hasanbl TOKTapABIH 1EKTP Ti30eKTepi
6OiibIHIIA, IEKTPOCTATUKAHBIH HETI3r1
TEHACYIEPiH Oltei;

Wxempaiiri: - eki MOIIOCTIH XKYMBIC
PEXUMICPIH Hrepy;

JlaFabicsl: - yiu (a3ansl CHHYCOUAAIBI

g JKOHe anmnapatTapsl, XKobanay |kenrenin Kambinracteipy. Ma3MyHbl: DNeKTPKAyiNCi3AIKTIH [ TOKTBIH %KOHE MEPUO/ThI CHHYCOUIAIIbI
DIEeKTPOTEXHUKA EEN g HEri3/Iepi )KoHe 3aybIT Herizaepi. Herisri yreivuap men aHHIKTaManap. Typ.aKTu €MEC TOKTBIH DJIEKTp Ti30eKTepin
JOHE DMEKTPOHHKA BII KK g KaOABIKTapBI. JKOHE aifHBIMAJIbI TOKTBIH ChI3BIKTBIK JJIEKTP Tiz0ekTepi. Yir|Oaramayra naFabUIaHaIbL;.
Heriszepi 2204 § dazansr  Tis6exrep. Cummerpustil  ym  pasans  OKK|Kysbiperriiiri: - aBroMaTTanabIpy xoHe
B sKyitecin amy. CBI3BIKTBIK €MEC JKOHE MarHHMTTIK Ti30exTep.|0ackapy calachIHIArbl YFBIMIAP/IbI
- Onextp Ti30eKTepiHAeri oTHeNi npolecTep Typaibl TYCIHIK, [ka3balia xoHe ayb3iua OUITIpY xKoHe
onmapaplH maiina Gomy cebentepi. DmekTprik emeynep|MeHrepy.
JKOHE enuey Kypaigapsl. TpaHcdopmaropiap kKoHE dIEKTp
MamnHalapsl. 38M£1Haylfl DJICKTPOHABIK KYPBUIFBLIAP/IbIH
JNEMEHTTIK ~ 0a3acel, HMIYIBCTIK  JKOHE  LH(PIBIK
KYPBIIFBIIAp.
l'lpepemmsuru: @HZVIK&, ueJ’lb: (DOpMHpOBaHHC LEIOCTHOrO TPCACTABICHUA W 3HaHl’lﬂ: o ANEKTPUICCKHM nensamM
Beicuias MaTeMaTuka, 06[!1&15{ CHCTEMbI 3HAaHUH B 06J'IaCTH TCOPHUH DIICKTPOMATHUTHBIX | TTOCTOAHHOTO, TIEPEMCHHOTO u
XUMHUA. TIPOLECCOB, TMPOM3BOJCTBA M MNEpeaavn 3J1€KTPI/I‘{€CKOﬁ TpCXCl)ﬂ3HOF0 TOKOB, OCHOBHBIC YPABHCHHS
l'loc-rpe:cnnsuru: CI/ICTCMLI OHCPTUH, a TaKxKe cpopMuposaHne KOMIUIEKCA [ SJICKTPOCTATHKH. Ymenus
YnpaBiaeHUA XUMHKO- KOMI’[CTCHL[Hﬁ B 06.‘1€1CTI/I DJICKTPOTEXHUKH U SJICKTPOHUKH BBI6PIpaTb PEKHAMBL pa6o'ru
TCXHOJIOTHYCCKUMH B TaKoi CTCINCHU, qTO6H OHH MOTJIH BLI6I/IpaTb JIBYXIOJTFOCHUKA. Happiku
Tiponecccamu, npOHECCH" H306X0}JHMHC DJICKTPOTEXHUYECKHEC, OJICKTPOHHBIC, [ BJIAJICTH DLlCHKOl‘/’l ANEKTPUICCKHUX Lle]'leﬁ
e} anmaparsl XUMHYECKOH DIECKTPOU3ZMEPHUTECIIBHBIC ychoﬁcTBa, YMETH OGBﬂCHHTb HuxX TpCXCl)ﬂ3HOF0 CHHYCOMIATBHOIO TOKa H
g TCXHOJIOTHUH, OCHOBH pa6o'ry M MPABHJIbHO JKCITYaTHPOBATh. TIEPUOANYECKOTO HECHHYCOHIATBHOTO
OcHoBbi g MPOEKTUPOBAHHS 1 Conepxanue: OcHOBBI d7ekTpoOe3onacHocTH. OCHOBHBIE|TOKA. Kommnerenunu
SJICKTPOTEXHUKH 1 BJUBK OEE/ g 000py/10BaHNE 3aBOJIOB. TIOHATHA M onpenencHus. JIuHeliHbIe dNEKTPUYECKUE LENH |TUCBMEHHO M YCTHO  BRIpaXaTh M
SJICKTPOHUKH 2204 § TOCTOSHHOTO M TEPEMEHHOTo Toka. Tpex¢asHsle Ienu.|noHuMaTh TIOHSATHS B obmactu
E l'lonchx-mc CMMMCTpI/I‘lHOﬁ TchCbéBH()ljl CHCTEMBI 3.J1.C.|aBTOMATH3allMU U YIIPABJICHUSA.
HenuHeiiHble 1 MarHUTHBIE eru. Ionstue o TIEPEXOJHBIX
Tiporeccax B DJICKTPHUYICCKHUX ensx, TIPHYHHBI HuxX
BO3HUKHOBCHHUA. :)HCKTPH‘ICCKHC H3MEpPCHUS u
M3MEPHUTENBHBIC TpuGOpEI. TpanchopmaTopst Hu
DICKTPUYCCKUC MalIWHBI. 3J'ICMCHTH’&${ 6338 COBPEMCHHBIX
SIEKTPOHHBIX yCTpOﬁCTB, UMITYJTBCHBIE W l.[HCprBLIC
ycTpoiicTBa.
Prerequisites:  Physics, Goal: Formation of a holistic view and knowledge system in|Knowledge: electric circuits of direct,
Higher Mathematics, General [the field of theory of electromagnetic processes, production|alternating and three-phase currents, basic
Chemistry. and transmission of electrical energy, as well as formation of|equations of electrostatics. Abilities: select
Postrequisites: Management |a set of competencies in the field of electrical engineering|operating modes of a two-terminal
Systems of Chemical and electronics to such an extent that they can choose|network. Skills: be able to
andTechnological Processes, [necessary electrical, electronic, electrical measuring devices, [evaluate electric circuits of three-phase
v Processes and Apparatuses of |be able to explain their work and operate them correctly. sinusoidal current and periodic non-
Fundamentals of g Chemical Technology, Contents: Basics of electrical safety. Basic concepts and|sinusoidal current.
Electrical Engineering BD/HSC FEEE g Fun(_jamentals of Design and  |definitions. Linear ele<_:tric_ circuits_ o_f direct and glternating Competer_ncies: egpress and unt_jerstand
and Electronics 2204 g Equipment of Plants. current. Three-phase mrcun_s. Obtaining a syn_]me_tnce_xl three- concept_s in _t_he field of automation and
S phase e.d.f system of nonlinear and magnetic circuits. The|control in writing and orally.
—

concept of transients in electrical circuits, the causes of their
occurrence. Electrical measurements and measuring devices.
Transformers and electrical machines. The element base of
modern electronic devices, pulse and digital devices.
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TpepexBu3nTTEP: MakcaThbl: KOMIBIOTEPIIK rpauKa 37IeMEHTTEpiH, Binimi: - npoekims  amici  KoHe
AKmapaTThiK -|npoekimsnay xoHe KeCKiHey d/licTepiH MeHrepy KECKiHIEPIi  TYPFBI3YIBIH  TCOPHSIBIK
KOMMYHHUKAIHUSIIBIK JaF/IbLIAPBIH KaJIBINTACTHIPY. Heri3Jepin Gireni;
TEXHOJIOTHSIIAP, XKorapei|Masmynbi: MECT -ke coiiKkec jKalIlbl TeXHUKAIBIK skoHe  |Mkemaimiri: - AutoCAD  rpadukansik
MaTeMaTHKa. MaMaHIaHIBIPBLIFAH ChI30a JIap/Ibl PAKTHKAIBIK GarzapIaMachlH, KOMIIBIOTEPIIK Tpaduka
TocTpexBH3NTTEpP: opbIHJIayFa Yiipery. CTaHIapTThl aKCOHOME TPHSUIBIK JKy#ieci Typalbl  yFBIMIApAbl  HMrepei;
i Xl/lMMS{J‘lbIK. TEXHOJIOTUSHBIH | TpoeKuusiiapasl Kypy. AutoCAD aBTOMaﬂagnmpmn Fan |JlaFaelchl: - opTYpIi reomerplmnmkl
" ) § npouecrepi KoHe | Kobasay OpTachIHIa 3aMaHayH KOMIBIOTepIIiK Garmap canylapMeH  MPOCKUMATEIK ](eC](jHI(CpH?
HXCHCPIIIK S anmnapattapsl,)Kobanay JIaMallapMeH JKYMBIC iCTey, TeXHHKAJIBIK ChI30aap/ibl Kypy |OpblHZAayJa KOMIBIOTEpPIiK  Kylenepai
KOMIIBIOTEPITIK BIIKK IKG 2205 § Heri3aepi JKOHE 3ayBIT|)KoHE OKY JaFIblIIaphl, KOMIIBIO TepIIiK rpaduka skyiiecin KOJIIaHa/Ibl,
rpaduka § KabaBIKTapbl/ MeHrepy xoHe AutoCAD rpadom(aﬂbnf ;KyliieciHne KOHCT - KOHCTPYKTOPJIBIK K}gmaﬂap”um AutoCAD
S KYpPCTBIK ~ k00a,  JIMIIOM|PYKTOPIIBIK KyXKaTTaMaHbI Xka cay KabineTi. AutoCAD-ThIH |rpaduKabIK sKyifecinne naifblHIay xoHe
aIlIbIHIAF b MpaKTHKa, |6acka rpaduKaibik OaF1apia MalapMeH e3apa opeKeTTecyi. |kepkemaey — enrtilmirine — JaFabUIaHabI
JUIUTOMIBIK JKYMBIC (%K00a). Kysiperriniri: - MamaunsiK OoifbIHIIa
KypaJiraH chI30aapiibl OpbIHIay KaOineTiH
MeHrepe]i;
TpepexBH3NTDHI: Henb: DopMHpOBaHHME HABBIKOB BIAJCHUS SJIEMEHTaMH|3HAHMSA: - BlajeeT METONAMH IPOCKIUH H
HNHpopMannoHHO- KOMIBIOTEPHOIH  rpaduku, MeTOJaMH IIPOEKIMH  H|TEOpeTHYECKHMMH OCHOBAMH IIOCTPOEHHS
KOMMYHHKAILIHOHHbIE MOCTPOEHHUs. n300paKeHuH. [1300paskeHuid;
TEXHOJIOTHH, Beicuras | Conepaxanne: O6yuenue VYmenusi: -  Burageer  rpaduyeckoii
MaTeMaTHKa. HPAKTHYECKOMY ~ BBIIIOJHEHHIO —OOmieTexHudecknx H|mporpammoii AutoCAD, monsTHAMH O
TocrpexBusuth: TIponeccel |crnenuanu3nposannbix yepreskeid B coorserctBun ¢ FOCT. |cucreme KOMIIBIOTEPHOM rpaduku;
o M anmapaThl  XMMHYecKoii|[locTpoeHHe CTaHIapTHBIX AKCOHOMETPUYECKHX Mpoekiuil. | HaBbIKH: - HCIONb3YeT KOMIIbIOTEPHbIE
g TEXHOJIOTHH, OcHoBbl|PadoTa ¢ COBpeMEHHBIMH KOMIIBIOTEPHBIMH TPOTPaMMaMH | CHCTEMBbI pu BBIIOJTHEHHHI
WnoxenepHas g NPOEKTHPOBAHUS ufB cpele  aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHHS | IPOEKIIHOHHBIX u300pakeHuit c
KOMIbIOTEpHAA BJI/BK IKG 2205 £ ofopynoBanue 3aB0/I0B/ | AUtOCAD, HaBBIKH IIOCTPOCHHS M YTEHHsS TEXHHYECKHX|pasIMYHBIMH TeOMeTPUYECKHMH
rpaguka g Kypcosoii HPOEKT, | depTeskeil, BIajeH s CUCTEMO# KOMIIBIOTEPHON rpaduKy 1| pHCYHKaMH;
g TpeAAuIUIOMHAst TIPAKTHKA, [YMEHHSL CO3/1aBaTh KOHCTPYKTOPCKYIO JOKYMEHTAlMIO B|- BJAJACET HaBbIKaMH TIOJArOTOBKH U
JwmruiomMHas padora (npoekt) |rpaguueckoir  cucreme  AutoCAD.  BsammopeiicTBue|odopmiienus KOHCTPYKTOPCKO#
AutoCAD c¢ sipyrumu rpaduuecKUMH IPorpaMMamm. JIOKyMEHTAaUNH B TpaduyecKoil cucreme
AutoCAD;
Komnerenumu: - Biajeer yMeHHEM
BBITIOJIHATE YE€PTEKH, COCTABICHHBIC I10
CHEeUHATIBHOCTH
Prerequisites: Information|Goal: Formation of skills to use computer graphics|Knowledge: - owns projection methods
and Communication|elements, methods of projection and imaging. Contents:|and the theoretical foundations of image
Technologies, Higher| Training practical implementation of general technical and|construction;
Mathematics. specialized drawings in accordance with SS. Construction of|Abilities: - owns the AutoCAD graphic
Post-requisites: Processes|standard axonometric projections. Work with modern|program, concepts about the computer
g and Apparatuses of Chemical|computer programs in the AutoCAD computer-aided design|graphics system;
L g Technology, Fundamentals of{environment. Skills in building and reading technical[Skills: - uses computer systems when
Engineering Computer|  gpy 1o ECG 2205 3 Design and Equipment of|drawings, knowledge of computer graphics system and|performing projection images with various
Graphics 8 Plants course project, pre-|ability to create design documentation in the AutoCAD|geometric drawings; - has the skills to
§ graduate practice, diploma|graphics system. Interaction of AutoCAD with other graphic|prepare and design design documentation in

thesis (project)

programs.

the AutoCAD graphic system;
Competencies: - has the ability to perform
drawings compiled in the specialty




HWrkeHepIik ic
Moy
Monynb
HHKCHEPHOE
neno Module of
Enjineering

TpepexBu3nTTEP:
Craunpaprray, ceprudukarray

MakcaThbl: 5SKOHOMHKA JK9HE OHJIpiCTi Gackapy camachiHaa
SKOHOMHMKAJIBIK OiliM Gepy.

Binimi: - 5KOHOMHKAJIBIK 1aMy/IbIH HEri3ri
9KOHOMMKAJIBIK KaTErOPHsIapbl MCH

JKOHE MeTposiorus,| MasMyHbI: KOFAMIBIK OHJIIpIC-KOFaM JaMYBIHBIH HETi3i. [3aHIbUIBIKTapBIH Ginesi.
Konaubanst MeXaHHKa,| JKOHOMHKANBIK ~ KY#enepaiH — Typaepi okoHe — ermeni| AKeMALTiri: - Typii 9KOHOMHKAIIBIK,
Beitopraunkansix 3aTTap | 9)KOHOMUKAHBIH 3aH/IBUIBIKTaphL. HapbIKTBIK | sKyiienep/i TajKpLIayabl Hrepei;
TEXHOJIOTHACBIHBIH  LTIMJIUTIK|5KOHOMHKAHBIH MOHI MEH JKYMBIC iCTe€y MEXaHM3Mi. |- HIipiCTiH CHIPTKBI SKOHOMHKAJIBIK
" Heri3aepi. CypaHBbIC IIeH YCHIHBIC TEOPUACHIHBIH Herizlepi. KocinophiH |KbI3MeTiHiH cascaTbiH TYCIHIipyre
g MocrpexkBusutrep: xoHe  Oackapy.  Kocimkepmik, — IIBIFBIHIAp — JKOHE|HKeMJICHe;
Hioxenepai g Xobanay werisnepi  koHe|KkacimopbIHHBIH Kipici. IIlarbiH sxoHe opTa Gu3HeCTi JaMbITy. | JaFABICHI: - KOCIKEPIIK KbI3MET
KOHOMHKa BITK |IE 3210 £ 3ayBIT KaBIBIKTaphl, | YITTHIK SKOHOMHUKA JKyiie perine. MaKkposKOHOMHKAIBIK|GOiibIHIIA MiKipTaTacTapFa KaTbICyFa 6,7
g JKadmpIKTapast JKOHE | Tere-TeHIIK JKOHe aybITKy/1ap. DKOHOMHKAIBIK eCenTeynep | aarabliaHabl;
§ KociopbIHIApAbl  kobanay, | HeriziHae HETi3/IeIreH merimMaep KaObLIZayFa, |- MAKPO KoHe MUKPOIKOHOMHUKAIIBIK
Beitoprannkanbix 3aTTap| TYKBIPBIMAAD MEH YCHIHBICTAp/bl HAKTBI TYKBIPBIMAAYFa|sKyHenep/in Tycaykecepiepit oTKizyre
TEXHONOTHACKHIHBIH  iTMILMiK | yitperesi. JIaF IbLTaHA b
Heri3zaepi. Kysiperriniri: - ennipicTin kacinkepiik
KbI3METi OOJBIHIIA Heri3ereH
memiMaepi o3 OeTiHiue Kabbuiay,
TYIKBIPBIM/IAP MEH YChIHBICTAP/Ibl aHBIK
TVKBIDBIMIIAV:
HpepeKanTu: Heﬂb: Hpeuoc‘ranm‘b 9KOHOMHYECKHE 3HAaHHsI B 00JacTH|3HAHMS: - 3HACT OCHOBHBIE
CTaH}JapTPBaLIMﬂ, OKOHOMHMKH U YIPaBJICHUS IPOU3BOICTBOM HKOHOMHUYECKUE KAaTErOpuu U
cemelJnKaum{ u Couepmaﬂne: OObulecTBeHHOE TIPOU3BOJCTBO - OCHOBA[3aKOHOMEPHOCTH SKOHOMHYECKOI'O
METpoJIorus, anKHa}lHaﬂ pasBUTHsA obmiectBa. THUIBI KOHOMHYECKHX CHCTEM H PpasBUTHA.
Mexannka, TeopeTnueckne 3aKOHOMEPHOCTH I1€pPeX01HOi 5KOHOMMKH. CyIIHOCTH H|YMeHHs: - 0CBauBaeT o0CyKIeHHe
OCHOBBI TE€XHOJIOTHH MEXaHU3M lbyHKLlPI(!HPIpOBaHH;{ pLIHO‘lHOl’I OKOHOMHKH. | pa3IMYHBIX SKOHOMHUYECKHUX CUCTEM,
0 HCOPraHu4YCCKHX BCIIECTB. OCHOBBI TEOPUH CIIPOCA U MPENTIOKECHUA. Hpez{npnm‘ne H|- NOJACTPAUBACTCs 110/] TOJIKOBAaHUE
g HOCTPEKBHBMTI:I: OcHOBBI ynpasieHue. HpeﬂanHHMﬂTeI{bCTBO, U3JEPKKA U JOXOI|ITOJIUTHKH BHEITHEOKOHOMHYECKO I
I/IH)KEHCpHﬂﬂ EH/KB IE 3210 é ngoel{'ﬂ/lpOBaHHﬂ u TIPpEeANIPUATHSA. Pazutne Mmanoro u CpeiHeEro Ou3Heca. }le}lTeHbe)CTl/l TIPOU3BOJCTBA; 67
HKOHOMHKA E 000pya0OBaHHUE 3aBO/IOB, HauunonanbHast JKOHOMHUKaA Kak cucrema. | HaBbIKH: - y‘laCTBOBa;H: B JIMCKYCCHSIX T10 '
S KoMnoHoBo4HBIE pemeHus Maxpoan(ouomuqecme PpaBHOBECHE " OTKJIOHEHHS. | IPEANIPUHUMATE/ILCKOU AEATEIbHOCTH,
§ TPOEKTHPOBAHHUS OOy4aeT CcaMOCTOSITENBHO IIPUHHMATh OOOCHOBAHHBIE|- HABBIKAMHU MPOBEACHHS PE3CHTALNN
OGOPYHOBaH"ﬂ " pelIeHuss Ha OCHOBE HSKOHOMHMYECKHX pacyeToB, YETKO|MaKpO-U MUKPOIKOHOMHUYECKHUX CHCTEM.
TIPENPHATHH, (opMyIHPOBATH BHIBOBI H IIPE/UIOKEHHS. KomnereHnuu: - caMocTosTENLHO
DKOJIOrHYECKHE TTPOOITEMBI MPUHUMATh 0O0CHOBAHHbBIE PEILICHUS 110
TCXHOJIOTHH HCOPTAaHUYCCKUX upemnpmmma’lenbckoﬁ JICATEIIbHOCTH
BCIIECTB. MPOU3BOJCTBA, YETKO (hOPMYIHPOBATH
BbIBO/IbI U MIPE/UIOKEHUSA,
Prerequisites: Goal: To provide economic knowledge in the field of|Knowledge: - knows the main economic
Standartization, Certification |economics and production management. categories and patterns of economic
and Metrology, Applied Contents: Social production as the basis for society|development.
Mechanics, Theoretical development. Types of economic systems and regularities of| Abilities: - masters the discussion of
Fundamentals of Technology [transitional economy. The essence and mechanism of market|various economic systems;
o of Inorganic Substances. economy functioning. Fundamentals of the theory of supply|- adapts to the interpretation of the policy
g Postrequisites: Bases of and demand. Enterprise and management. Entrepreneurship, |of foreign economic activity of production;
Engineering BD/EC g Design and P_Iant Equipment, cost§ and mco_me of an en_terpnse. Development of small and|Skills: - parum_pate in discussions on
Economics EE 3210 § Layout Solutions for medium business. National economy as a system.|entrepreneurship; 6,7
s Designing Equipment and Macroeconomic equilibrium and deviations. Teaches to|- skills of conducting presentations of
Q Enterprises, Environmeental [make justified decisions on the basis of economic|macro-and microeconomic systems.

Problems in the Technology of
inorganic Substances.

calculations, clearly formulate conclusions and proposals.

Competencies: - independently make
informed decisions on the entrepreneurial
activity of production, clearly formulate
conclusions and proposals;
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TlpepexBu3urrep:

Makcarbl: Kasipri 3aMaHFbl KOCIIOPBIHAAPABIH OHIpIc

BiiMi: - 9KOHOMUKAIIBIK JaMy/bIH HEri3ri

Cranpiaprray, ceprudukarray|mMes OHJIIpICTIK HMHPPAKYPBUTBIMBIH TUIM[I | 3KOHOMHUKAIIBIK KATErOpUsiIapbl MCH
JKOHE METPOJIOT UL, | YIIbIMIACTHIPYABIH, MAHBI3/IbI JICMEHTTEPIH 3EPTTEY. 3aH/BUIBIKTAPbIH Ol1el;
Konan6assr MexaHHKa, | Ma3myHbI: 3aMaHayu oHJIIpic kypaeni| Axkempainiri: - opbiHaanran ecenrepai
Beiiopranukansik 3aTTap | yibIMAACTRIPYIIBLUIBIK JKyite perinae. HapbikThik Oackapy|eckeperin HerisuenreH menriMaepi o3
TEXHOJIOTUSACBIHBIH  UTIMJILTIK | KaF 1aiibIH/1a OHAIPIC [eH MEHEKMEHTT] YilbIMIaCTBIPY/bIH | GeTiHIIe KaObL1aay, albIHFaH HOTHIKEIED
Herizaepi. aifpbIKiIa epeKieniKkTepi. Xumus ©HEPKICIOiH | GOMBIHIIA TYKBIPBIMAAP MCH
o TlocTpekBU3HTTEP: MHTECHCH(UKALMSIAYAAFEl  OHAIPICTI  YHBIMAACTBIPY/IBIH | YCBIHBICTAP/BI HAKThI TYXKBIPHIM/IAYFa
g XKobanay werisnepi koHe|peni. DKOHOMMKAIBIK AaMyAblH HET3ri YKOHOMHKAJIBIK | HKEMACHE;
Onipicri g 3ayBIT JKaOIBIKTapPBL, | KaTeropuslapsl ~ MeH  3aHbUILIKTApbl.  OpbIHIAIFaH |- OHZIpIC KypaiiapbiHa MEHIIIK
YHBIMAACTBIPY JKOHE BIVTK OUM 3210 £ JKabapIkrapp! JKOHE [ecenTeynepai  €CKEpeTiH Heri3fenareH wIemnMaepai  ©3|KaTblHACTAapBIH TYCIHIIPYAL Hrepei; 6,7
MCHCIKMCHT g KocinopeIHAapasl  kobanay, |Gerinure KaObLIayFa, anbIHFaH HOTIOKesep OoiibiHmia|JaFabIChl: - TPl dKOHOMHKANBIK
§ Beitopraunkansix 3aTTap | KOPBITHIHABLIAP MEH YCBIHBICTAP/IBI HAKTBI TYXKBIPBIMAAYFA|KYHenepal Tankpliay;
TEXHOJIOTUACBIHBIH ~ UTIMAUTIK YﬁpeTe;{i_ = DKOHOMHUKAJIBIK TAKBIPBINITAPFA
Heri3aepi. miKipTanacKka KaTbICyFa JaFAbLITaHa/Ibl;
Kysiperriuiri: - makpo xoHe
MHKPOIKOHOMHUKAIBIK KYHETepIis
TycayKecepiepiH OTKi3y I MeHrepei;
- OHAIPICTIK MAceNeIep/i TaIKbLIay
Ke3iH/e YdKOHOMHKAJIBIK TEPMUHIACPAL
wnnmamaTer
TpepexBH3NTDHI: Henb: u3yunTh BaxHeiimme osneMeHTH S(dexTHBHOlM |3HaHMs: - 3HaeT OCHOBHBIE
Cranpaprusauus, OpraHM3alii  NPOW3BOACTBA M NPOHM3BOICTBEHHOI [9KOHOMHYECKHE KaTeropuu u
cepruduKams u HH(PACTPYKTYPBI COBPEMEHHBIX NPeNPHATHIA | 3aKOHOMEPHOCTH 9KOHOMHYECKOTO
Mmetposorust, [puknagHas Conep:xanne: COBpeMEHHOE NMPOU3BOJCTBO KaK CIIOKHAs | pasBHTHSA;
MexaHuka, TeopeTnyeckie — |OpraHu3alMOHHAs cucTeMa. OTIHYATENbHbIE 0COOCHHOCTH | YMEHHsI: - CaMOCTOSTENbHO NPHHMMATH
OCHOBBI TEXHOJIOTUH OpraHM3aliy IPOU3BOJCTBA U MEHEUKMEHTA B PHIHOYHBIX|0OOCHOBAHHBIC DEIICHHUS, YYUTHIBAIOLIHE
HEOPTaHMYECKHX BEUIECTB. | yCIOBHSX XO3sHCTBOBAHMUS. Pois OpraHM3alyH | BHIIONTHEHHBIE 3a1a4H, 4eTKO
IMoctpexsusutbi: OCHOBEl  [mpousBoJcTBA B MHTCHCH(UKALMH  XMMHYECKO# |(pOpMyIHpOBaTh BHIBOJBI H IPEUIOKEHHS
o MPOEKTHPOBAHHSA NPOMBIILIEHHOCTH. OCHOBHBIE SKOHOMHYECKHE KaTeropHH [mo TOJTy4eHHBIM pesyJbTaTam;
s 060py/10BaHNE 3aBOIOB, M 3aKOHOMEPHOCTH SKOHOMMYECKOro pasputus. OOydaeT|- BIIaieTb HHTEpIpETalell OTHOIICHH
Opranuzanus g KoMMOHOBOYHBIE PEIICHNS  |CaMOCTOSTENbHO [PUHUMATh OOOCHOBAHHbIC —pEIICHHS, |COOCTBEHHOCTH Ha CpezcTBa
TpOM3BOACTBA H BJ/KB OPM 3210 § TIPOEKTHPOBAHHS Y4UTBIBAIOLINE BBINOJTHEHHbIE pacuersl, YETKO | IPOU3BO/ICTBA; 6,7
MEHE/UKMEHT S oﬁopyﬂosar—n:m u (hopMyIHpoBaTh BBIBOMBI U HPEUIOKEHHUS 110 T0MydeHHbIM |HaBpIkH: - 00CyKIaTh  pasiH4HbIe
% TIpCATIPUATHH, pesyiibTatam. OKOHOMHYECKHUE CUCTEMBI;
DKOJIOTHIECKHE TIPOBITEMBI - NPHUBBIKAET YYacTBOBATH B JMCKYCCHSX
TCXHOJIOTHH HCOPTAaHUYCCKUX Ha Y)KOHOMHYECKHE TEMBI,
BEIIECTB. Komnerenumu: - BiaJeeT IpPOBEICHHEM
npe3eHTauni MaKpo-1
MHUKPOIKOHOMHYECKHIX CHCTEM;
- HCIOJB3YET SKOHOMHYECKHE TEPMHHbI
npy  OOCYXKIEHHH  HPOM3BOICTBEHHBIX
BOIIPOCOB.
Prerequisites: Goal: To study the most important elements of effective|Knowledge: - knows the main economic
Standartization, Certification |organization of production and industrial infrastructure of|categories and patterns of economic
and Metrology, Applied modern enterprises. development;
Mechanics, Theoretical Contents: Modern production as a complex organizational|Abilities: - independently make informed
Fundamentals of Technology [system. Distinctive features of production organization and|decisions that take into account the tasks
of Inorganic Substances. management in market conditions. The role of production|performed, clearly formulate conclusions
Postrequisites: Bases of organization in chemical industry intensification. Basic|and suggestions on the results obtained; -
g Design and Plant Equipment, [economic categories and regularities of economic|possess the interpretation of ownership
Organization of % Layput_SqutiOﬂs for development. Teaching to independently make justified|relations for the means of production;
production and BD/EC OPM 3210 £ Deagmpg Eqmp_ment and decisions, taking into account the calculations performed, to|Skills: - discuss various economic systems; 6,7
management g Enterprlse_s, Environmeental |clearly formulate conclusions and proposals based on the|- gets used to participating in discussions
S Problems in the Technology of results obtained. on economic topics;

inorganic Substances.

Competencies: - knows how to conduct
presentations of macro-and microeconomic
systems;

- uses economic terms when discussing
production issues.
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TIpepexBusutrep: Xoraps
MaTeMaTHKa, AKIapaTThIK-
KOMMYHHKAIHSIBIK
TexHoorusnap, dusmka,
MawmaHibiKKa Kipicre.
HoctpexBusurrep: 53T-
JIaFbl IEKTPOTEXHONOTHAIAP,
HHKEHEePITiK 5KOHOMHKA KOHE
Kacinkepiik, Xumus-

Makcatbl: Mertpouorus, CTaHIapTTay JKOHE
cepTHHKATTAY/IbIH TEOPHIBIK Herisuepi Typamsl Oimimmi
KaJIbIITaCThIPY.

Masmynbl:  Kasakcranaarel — CTaHIapTTay — JKeHiHueri
HOPMATHBTIK  KykaTTap.  XHUMHSIBIK  HHKCHEPHS
caJlachIHIaFbl CTAHAAPTTAY, IIMKI3AT TICH OHIM CanachIHbIH
CTaHIAPTTaphl. Kasakcranna HKOHE meTeie

cepTUdHKATTAy/IbIH JaMy TeHICHIMsAIapbl. Merponorus-
Omuiey Typanbl FeUIbIM. Katenik yrbiMbl. Onmiey oictepi

Bintimi: - XUMUAIBIK TEXHOJIOTHsFa
GaiilIaHbICThl CTAHIAPTTAY, METPOIIOTHsl
JKOHE cepTH(HUKATTAY CATaChIHAFbI HET13Ti
TEPMMHJIEpP MEH TYCiHiKTepi Oiy;
Mxempiniri: - cranapTTapsH TYpiaepi
MEH KaTeropusiapbIH XKiKTeyili urepy;

- craHaaprray-0ipi3ieHaipy KoHe
arperarrtay ofiCTepiH naiijaaHa OTbIPbIIL,
NPaKTHKAJIBIK TallChIpMaiap/ibl OpbIHAayFa

g TEXHOJIOTHSUIBIK IIPOLIECTEPi [MEH  Kypanmapsl. OHiMII  cepruduKarTay, — OuIey|uKeMIeHy; JlaFabichl: -
Crannaprray, g Gackapy xKyiieci. KypanmapsiH  KanuOprney — okoHe  Tekcepy.  ChlHak|e3apa ajiMacTBIPYLIBUIBIK KOHE
cepTHduKaTTay KIHES BIIKK SSM 3206 § 3epTXaHalapblHla WIMKi3aT TIeH OHIMIi  Taixaybl | TEXHHKAJIBIK OJIIey dIiCTepiH KOJIIaHy; 10,11
METpOJIOTHs g METpPOJIOTHANBIK OaKbLIay. - OPraHHUKaJIBIK XKoHe OelfopraHHKaIbIK
§ 3aTTap eHMIpicCiHiH XkabpIKTaphIMEeH
SKYMBIC icTey YIIiH QU3HKAIBIK
1amajapbl 3epTTeyre JaFablIaHy;
KysiperTisiri: - GelfopraHukanbik 3aTTap
OHJIIpiCi YIIIIH cTaHIapTTay,
cepTH(UKATTAY KIHE METPOJIOTHS
Ky#iienepiHiH TananTapblH KOJIJIaHy.
HpepeKanTu: Beicmias Heﬂb: CDOpMHp()BaHPle 3HAHUI TEOPETUYECKUX OCHOB 3HaHHUSA: - 3HAHHE OCHOBHBIX TEPMHHOB H
maremMaTuka, METPOJIOTHH, CTaHapTU3aluHA u CepTHCbl/IKaLll/IH, MOHATHIT B 00acTH CTaH/lapTU3aLuH,
HNHpopMannoHHO- Conep:xanne: HopmatusHble JIOKYMEHTBI 10| METPOJIOTHH U CePTH(HKALINH, CBA3AHHBIX
KOMMYHHKallHOHHBIE CTaHIapTU3ALUH B Kazaxcrane. CTaHuapmzauu;{ B ccbepe C XHMHYECKOI Texaonomeﬁ;
TEXHOJIOTUH, (DI/BI/IKEI, XHUMHYECKOI WHKEHEPHUH, CTaHAapThl KadeCTBa ChbIpbs H ‘VMenus: - Biajienue maccmbnkal.meﬁ
BBezeHue B ClieUHaNbHOCTb.  |NIPOAYKUMH. TeHICHIMH pa3sBHTHA CePTH(QHMKALMH  B|BHIOB H KAaTErOpHil CTaHIapTOB;
TlocTpeKBU3HTBI: Kazaxcrane u 3a pybexxom. Merponorus - Hayka 00|-yMEHHE BBINOJIHATH IPAKTHYECKUE
3Hel(’rp0T€XHOHOl‘H!/I B THB, HU3MEPEHUSX. Tlonsitue TIOTPEUIHOCTH. Meroasl u Cpe/icTBa|3ajaHus C UCIIOJIb30BaHUEM METOJIOB
MmxeHepHast SJKOHOMHKA H HM3MEpEHHUIT. CTaHIaPTH3ALNN-YHHUKALHHE 1
g MPEeANPHHUMATENLCTBO, Ceprudukanus NpPOIYKUMHM, KaaMOpoBKa M  IIOBepKa|arperamuu;
CTaH,ElapTMBaLlPIS{, g Cucrembl YrpaBieHUs. CpeJICTB H?Mepeﬂl{ﬁ, Mel‘ponoruqecxuix’[ KOHTPOJIb aHaIu3a HaBbIKH: - B3aUMO3aMEHSIEMOCTH U
CEpT"Cl)VlKﬂHHH " EIUBK SSM 3206 § XUMHUKO-TEXHOJIOTUHYECKUMH | ChIPbS U IIPOJIYKIIMH B UCIIBITATEIIbHBIX IIEI.G(!]JELTOpH}{XA npuMeHerm TEXHUYECKHUX METO/I0B 10’11
MeTposorus = Tiponeccamu. U3MEPEHUH;
g - HaBbIKAMM MCCJICJIOBAHUSA Q)mwiecxnx
@ BEJIMYHUH [ paboThI ¢ 060pyL0BaHHEM
TIPOU3BO/ICTBA OPraHUYECKUX U
HEOPraHu4YeCKUX BEUIECTB;
Komnerennuu: - npuMensTh TpeboBaHus
CHCTEM CTaHIAPTU3ALMH, CePTUDUKALINN 1
METPOJIOTHH ISl IPOU3BOJACTBA
HEOPraHN4YeCKHUX BEIIECTB.
Prerequisites: Higher Goal: Formation of knowledge of theoretical foundations of|Knowledge: - knowledge of basic terms
Mathematics, Information and |metrology, standardization and certification. and concepts in the field of standardization,
Communication Technologies, |Contents: Normative documents on standardization in{metrology and certification related to
Physics, Introduction to the  |Kazakhstan. Standardization in the field of chemical|chemical technology;
specialty. Post- [engineering, quality standards for raw materials and|Abilities: - knowledge of the classification
requisites: Electrotechnology [products. Trends in the development of certification in|of types and categories of standards;
in Inorganic Substances Kazakhstan and abroad. Metrology is the science of|- ability to perform practical tasks using
Production, Engineering measurements. The concept of measuring inaccuracy.|methods of standardization-unification and
v Economics and Methods and means of measurement. Certification of|aggregation;
Standardization, g Entrepreneurship, Menegment [products, calibration and verification of measuring|Skills: - interchangeability and application
Certification and BD/HSC SCM 3206 g Systems of_ Chemical- instruments. Metrologi_cal cz_)ntrol of th_e analysis of raw gf technical measurgment met_h_ods; - skills 10,11
Metrology g Technological Processes. materials and products in testing laboratories. in the_ stud)_/ of ph)_/smal quantities for )
g working with equipment for the production
o

of organic and inorganic substances;
Competencies: - apply the requirements of
standardization, certification and metrology
systems for the production of inorganic
substances.




HpepexBu3urrep: XKanmst
xumnst, Crangaprray,
cepruuKaTTay KOHE
metposnorust, Kanasikesis

MakcaTbl: XUMHSUIBIK-TEXHOJIOT USUIBIK IPOLECTEPAL
Oackapy Kyiienepis 3eprrey.

Ma3sMyHbI: TEXHOJIOTHANBIK MPOLECTEP MEH KeIIeHAepAi
6akplIay MEH OacKapyIblH KOMIIBIOTEPIIIK JKOHE

BiniMmi: - emiey jxoHe aBTOMATTh
KYPBUIFBLIAP/IbIH 2EMEHTTEePiH Olnei;
- aBTOMATTHI OacKapy xyienepiMer
TaHbICA/IbI,

g TEXHOJIOTHS. MHKPOTMPOLIECCOPIIBIK JKYHenepi, ey jxoHe aBToMarThl | MKeMAitiris: - TEXHONOTHAIBIK IpoLecTep
Xumnsi- g THocTpexkBusurrep: KYPBUIFBLIAPIBIH IEMEHTTEPi, GaKbliayblH, PETTeYIiH MEH KeleHepi 6ackapysl Hrepei;
TEXHOIOTHIBIK BII/TK HTPBZh 3 Fruibivu 3eprreynep JKOHE OacKapy/IbIH aBTOMATTHI XKYifenepi, JaTIHKTep MEH JIaFAbICHI: - IPOLIECTEPAIH 2325
npovue?Tepz(i Oackapy 4304 g nerizaepi, JKobanay Herisnepi|kaiiTarama acnantap MeH KOHTPOJLIEPIEPIIH KYMBIC TEXHOJIOTHSIBIK MapamMeTpiepin GaKpL1ay '
Hyuect g JKOHE 3ayBIT )KaOJbIKTapBI, NPHHIUNTEP], MPOLECTIH TEXHOMOTHSUIBIK TAPAMETPJIEPiH  |’KOHE PETTeyre JAaFAbLIaHa/Ibl.
«@ JIMnnoMabIK sko6a (kymbic) |GakblIayabH GyHKIHOHAIIBIK CXEMACBIH Kypy, arkapymibl | Ky3iperTiniri: - 1aT4ukTep MEH KOCAIKbI
JKasy KOHE KOpFay. KYPBUIFBLIAP MEH peTTeylli opranjap. beiiopranukanbik KYPBUTFBIIAP/bIH KYMBIC iCTEY NPHHIUITIH
JKOHE OPraHHUKAIBIK 3aTTap OHAIPICIHIH TEXHOIOTHSUIBIK MEHrepei;
napamMeTpIepiH peTTey YIIiH oIy KypPhlIFbUIaphl MEH
MpepexBu3utbi: O0mas Henb:  M3ydeHWe  CHCTEM  yNpaBleHHA  XHMUKO-|3HAHMS: - 3HAET HIEMEHTHI
xumus, CTanapThsanms, TEXHOJIOTHYECKHMH TPOLIECCAMH. M3MEPHTEIBHBIX H ABTOMATHYECKUX
ceprudUKaIHUs 1 Conep:xanmne: KOMIBIOTEpHBIE M  MHKpPOINPOLECCOPHEIE|yCTpOiicTB;
MeTposiorHs, Be30TX0/IHas ~ |CHCTEeMbl KOHTPOJIS M YNPABJIEHHS TEXHOJOTHYECKHAMH |- 3HAKOMHUTCS C CHCTEMaMU
It TEXHOJIOTHS MPOLIECCAMH W KOMILIEKCAMH, SJIEMEHThI H3MEPHTENIbHBIX ¥ [aBTOMATHYECKOTO YIPABICHHUS;
CHCTeMBI ynpaBIeHHs S TocTpeKBH3HTDI: ABTOMATHYECKHX YCTPOWCTB, ABTOMATHYECKHE CHCTEMbI|YMeHMsI: - BIIaJIeeT ypaBlIeHHeM
XUMHKO- BIVKB SUHTP é OCHOBBI HaY4HBIX KOHTPOJIA, PEryIMpOBAaHWS W YIPABICHHs, NPUHIMIbI | TEXHOJOIHYECKHMH IIPOLIECCAMH H 2395
TEXHOJIOTHYECKUMHU 4304 ] uccnenoBanuii, OCHOBBI paGOTBl  NaTYMKOB M BTOPHYHBIX  MPUOOPOB M [KOMILUIEKCAMH; i
nporecccamMu S NPOEKTHPOBAHHSA H KOHTPOJUIEPOB, ~MOCTPOCHHE  (PYHKIHOHANbHOH cXeMbl | HaBBIKH: - BlIaJieeT KOHTPOJIEM U
8 0060pyI0BaHNE 3aBOJIOB, KOHTPOJII ~ TEXHOJOTMYECKMX  I1apaMeTPOB  IHPOLECCa, | peryIMpoBKOii TEXHOIOTHYECKHX
Harmncanme n 3amura HCTIOJTHUTENBHBIE YCTPOHCTBA M PETYIMPYIOUIMNE OPraHbl. [1apaMeTPOB MPOLIECCOB.
JIMILIOMHOTO IPOEKTa TIpuveHeHne 3HAHMI —M3MEPUTENBHBIX  ycTpoiicTB  ¥|KommeTeHuuu: - BiajeeT NPUHIMIOM
(paGoTsr). NPUHIMNA  PaboThl  JaT4MKOB Ul PEryIMpOBaHMs [paGOThI JATYMKOB M BCIIOMOTATEIbHBIX
TEXHOJIOTHYECKUX apamMeTpoB HPOM3BOJICTB | yCTPOHCTB;
Prerequisites: General Goal: Study of control systems for chemical-technological| Knowledge: - knows the elements of
Chemistry, Standartization, processes. measuring and automatic devices;
Certification and Metrology, |Contents: Computer and microprocessor systems for|- gets acquainted with automatic control
o Non-waste Technology. monitoring and control technological processes and|systems;
s Postrequisites: Fundamentals [complexes, elements of measuring and automatic devices, |Abilities: - owns the management of
Management Systems MSCTP s of Scientific Researche, Bases |automatic systems of control, regulation and management, |technological processes and complexes;
of Chemical- BD/EC 4304 2 of Design and Plant principles of operation of sensors and secondary devices and|Skills: - owns the control and adjustment of| 23,25
Technological Process s Equipment, Writing and controllers, building a functional scheme for controlling|technological parameters of processes.
§ defense of the degree project |technological process parameters, actuators and regulatory|Competencies: - knows the principle of
(work). bodies. Application of knowledge of measuring devices and|operation of sensors and auxiliary devices;
a principle of sensor operation for regulation of
technological parameters.
MpepexBusntrep: Kamnel  |MakceaTpl: TEXHOJOTHSUIBIK HpouecTepi MaTeMaTKaibiK | Bimimi: - TeXHONMOrHsIIbIK YpaicTepi
xumust, Cranjaprray, yirineyaiH — Herisri  yFIMZAphl  MeH  Ke3eHJepi.|MaTeMaTHKaJbIK YIAriieyiH Herisri
cepTrdHKATTAY KOHE Masmynbi:  belfopranukaliblk — 3aTTapiblH  XMMHSUIBIK| TYCiHIKTEpi MeH Ke3enuepiH Oinesi;
metpostorus, Kabikesis TEXHOJIOTHACH  cajachblHaa MamanjanraH Texsonorus|Mkemaidiri: AT-texuosorusiapbia
TEXHOJIOTHUS. OakalaBpblH JaibIHIAY Ke3iHAE XHMMA-TEXHOJIOTHSUIBIK|KOJIIAHA OTHIPHII AHATHTUKAIBIK JKOHE
HocTpexBusurrep: npoLecTepAi MOJEIACYAIH MaKCaTTapbl MEH MIHACTTEpI. |CTaTHCTHKAIBIK ONiCTEpPMEH
g Fruteivu 3eprreyiep Teopusunblk omicrepaiy skikremyi. XTII yiarineyaiH Herisri|oKcrepUMEHTANIBI IEPEKTEPi OHILY
S Herizuepi, XKobanay nerizaepi|omicrepi: (usnkansK MoOzenbaey (>KaunbUIaHFaH | HEri3/IepiH urepei;
XT obbexrinepin BIUTK ChTOMN § JKOHE 3ayBIT )KaOJbIKTAPbI, aifHBIMAJIbLIAP OMICI) JKOHE MATEMATHKAILIK Mozenbaey|JaFabichl: - MATEMATHKANIBIK 3940
MoOJenbey Herizaepi 3212 E JurioMasik xko6a (Kymbic) |(CaHABIK IKCIEPUMEHT OMiCi), KOMIIBIOTEPIIK MOJENbICY. |MOAenbaepain 6apabapiIbIFbIH aHBIKTAY '
g JKa3y IOHE KOpray. MaremaTuKanblk  MOJENbAEPAIH  KikTedyl.  XHMMSUIBIK|KOHE CaHIbIK YKCIEPUMEHTTEp JKYprizyre
o

TEXHOJIOTUsI MPOLECTEPIHIH MaTeMATHKAIBIK MOJEIbICPIiH
Kypy cyibacel. Mopens MeH OOBEKTIHIH OapaGapiblFblH
TeKCepy OMICTepi JKOHE OHBI Ty3eTy. ¥KCACTBIK TEOPHUSCH
(usuKanbIK MOJENBACYNIH TEOPHSUIBIK 0a3ackl peTiHze.
MatremaTHKaIbIK MOEIIbACY YPIICIHIH Ke3eHaepi.

JaFAbLIaHA bl

Kysiperriiiri: - komnbiorepiik
MaTeMaTUKAJIBIK XKYifenepi naitganana
OTBIPBIII, TEXHOJIOTHSUIBIK YPAICTEPIiH
MOJIEIBICPIH JKY3€re achIpy oJicTepiH
MEHrepy




TpepexBu3ursr: O6mas
xumust, CTaHgapTH3anus,
cepruuKanys 1
metposnorust, besorxoanas
TEXHOJIOTUs
TocTpekBU3HTBI:

I_le.ub: OCHOBHBIC TIOHATHA M OTalbl MATEMATHYCCKOIO
MOJEIMPOBAHNUS HPOLIECCOB.
Copepxanne: llenn u 3a1aud MOJEIMPOBAHHS XHMHKO-
TexHonorudeckux npoueccos (XTII) mpum noaroroske
0akaaBpa TEXHOJIOTHH, CICLHAIM3UPYIOLIErOCs B 00IaCTH
XUMHYECKOH TEXHOJIOTHH HEOPraHu4CCKuxX BCILICCTB.

TEXHOJIOTHYECKUX

3HaHMsA: - 3HACT OCHOBHBIC IIOHSTHSI H
JTanbl MaTEMaTHYECKOTO MOJEIUMPOBAHUSA

TEXHOJOTMYCCKUX TIPOLIECCOB;
Ymenusi: - BrajgeeT oCHOBaMH 00paboTKu
IKCIIEPUMEHTAIbHBIX JIAHHBIX

AHAJIUTHYECKUMH W CTaTUCTHYECKHMMHU

OcHoBs! g OCHOBBI HaY4YHBIX Knaccudukaunss teopermueckux MeronoB. OCHOBHBIE|METOJaMHU c MIPUMEHEHHEM uT-
S uccienoBanuii, OCHOBbI METOJIBI MOJEIHPOBAHHS XTIT: (usnueckoe| TexuoIOTHIL;
MOJICITHPOBAHHS N
0BbeKTOB BIKB OMOHT g MPOEKTHPOBAHUS U MozenupoBaHue (MeToJ 000OLICHHBIX mnepeMeHHbIX) H|HaBbIKM: - BlageeT  HaBBIKAMH: 39.40
XHMHTECKOH 3212 g 06opy,uosaﬂue 3aBO/10B, MAaTeMaTHYCCKOEC MOJACIMPOBAHUEC (METUJJ YHUCJICHHOT'O | OIPpEACICHUSA ANCKBAaTHOCTH
TEXHONOrUH g Hanucauueuzamnm I?KCHSPHMSHT&), KOMIIBIOTEPHOE MOJACTMPOBAHUE. |MATEMATHYCCKUX Moﬂeneﬁ U TIPOBEACHUA
@ JAUIIIOMHOTO MPOEKTa Knaccnd)ukauuz MAaTEMaTU4YECKUX MO}JEJ’ICﬁ. CXEMH YHUCJICHHBIX JKCIIEPUMCHTOB.
([18.60TH). MOCTPOCHUA MATEMaTU4YECKUX MO}JEJ’ICﬁ poueccoB KOMl'leTeHlll/IHI - BJIAACHHUEC METOAAMHU
XUMHYECKOH TEXHOJIOTHH. MCTO}JH TIPOBEPKH | pealin3aluu Moﬂeneﬁ TEXHOJOTHYECCKUX
AICKBATHOCTH MOJICIIH U 00beKkTa U ee KOppeKuus. TCOPMH poneccos C HUCIOJIB30BAHUEM
l'lU}JO6H5l KakK TEOpETHYCCKAA baza d)muqeckoro KOMNBIOTECPHBIX MATEMAaTUICCKUX CHCTEM
MOACTMPOBAHMA. Drarnsl npouecca MaTeMaTH4eCKOro
MOJACITUPOBAHMSA.
Prerequisites: General Goal: basic concepts and stages of mathematical modeling| Knowledge: - knows the basic concepts
Chemistry, Standartization, of technological processes.|and stages of mathematical modeling of]
Certification and Metrology, |Contents: Goals and objectives of modeling of chemical-|technological processes;
Non-waste Technology. technological processes (CTP) in the preparation of bachelor|Abilities: - has the basics of processing
Postrequisites: Fundamentals [of technology, specializing in the field of chemicallexperimental data by analytical and
e of Scientific Researche, Bases |technology of inorganic substances. Classification of|statistical methods using IT technologies;
Fundamentals of § of Design and Plant theoretical methods. The main methods of CTP modeling|Skills: - determine the adequacy of
. . MFChTO =] Equipment, Writing and are: physical modeling (generalized variables method) and{mathematical models and  conduct
Modeling of Chemical BD/EC 5 defense of the degree project |mathematical modeling (numerical experiment method),|numerical experiments 39,40
Technology Objects 8212 Q © gree proj . g {nume P . ! P X .
S (work). computer modeling. Classification of mathematical models.|Competencies: - knowledge of methods
8 Scheme of construction of mathematical models of processes|for implementing models of technological
of chemical technology. Methods of checking the adequacy|processes using computer mathematical
of the model and object and its correction. Similarity theory|systems
as a theoretical basis for physical modeling. Stages of
mathematical modeling process.
TIpepexBu3uTTEp: MakcaTbl: XUMUSHBIH HEeTi3r1 3aH(bUIBIKTAPbIH, XUMUSUIBIK | BiiMi: - JKalumbl  XUMHSHBIH — KaJIibl
TocTpexkBusnTTEp: JlIeMEHTTEP MeH OelopraHuKabiK KOChUILICTAPIbIH, epeKeliepi MeH TEeOPHSUIBIK Heri3jepiH,
AHAJIMTHKAJIBIK XUMHS, KaCHeTTepiH 3epTTey. XUMHSHBIH ~ Herisri  TyciHikrepi — MeH
DU3NKAIBIK JKOHE KOJUIOUAThI [ MAa3MyHBI: XMMHUs 3aHIapbl, 3aTTapbIH KaCHETTEPiHiH 3aH/IbUIBIKTAPbIH, 3aTTapblH Kypambl MEH
XUMHs, OHEPKICINTIK XMMHSI, |OJIAPIBbIH KYPaMbl MEH KYPbUIBIMbIHA TOYEJIUIII, KYPBUIBIMBIH, XHMHUSIIBIK OaiiiaHbicTap/bl,
©OHEepKACINTIK OPraHNKANIBIK | XHMUSIIBIK PEAKLUSIAPIBIH JKAIIbI 3aHIbLIBIKTapEl. ATOM |OiTiM MEH YFbIMIAP/IbI KOJIIaHY/IbI 3ePTTEY
XUMHS. KYPBUIBIMBI %K0HE XMMHSUIBIK OaiiJIaHbIC TEOPUSCHI. dicTepi MeH KypaiiapbiH Oity.
XHUMHAIBIK KOCBUIBICTAP/IbIH, HEeTi3ri Kiactapbl, XUMUsUIbIK | Ikemiiri: - aFal Gimimaepin
peakuusIap bl Typiepi. TeXHONOrHsuIbIK 00beKTiiepe XUMHSUJIBIK — TEHJEYJIEp  KypraH  Kesze
JKYPETiH nporecTepi Tajay yiliH anblHFaH OutiMi KOJJaHy/bl; - Mocenenepiai ey,
g naiianany. ATOMIAp/bIH KACUSTTEPIHIH 03repy KUUIMH | XUMHSUIBIK PEaKUUSHBIH KYPY MYMKIHAIr
3 cumnarray yuris MeH/e/neeBTiH NepHOATHIK 3aHbIH KOJIaHy |MEH OarbIThIH OOJDKAy KOHE KOPBITHIHIBL
JKanmsl Xumust BIT/KK ZhH 1207 g JAFABLIAPSL. Kacayisi; 26,27
E - OKCHEPHMEHTTIH  KOMMYHHMKATHBTIK
- JlaF IblJIapbIHbIH, OKCIEPUMEHT

HOTHIKEJIEPIH  TalJaylblH  HOTHXKENepiH
KaUIBINTACTBIPY/bI UTepe/i.

JlaFabichl: -  aHBIKTAMAlbIK, apHaiibl
onebuerrepai 03 OeTinie Tabyra
JaFjblIaHy; - ajaFaH OlliMzaepin kocibu ic-
OpeKeTTe KOJIIaHy bl MEHTepy.
Kyssiperriniri: Toxipube HoTmKeIepiH
JIYPBIC OHJICY JIaFIblIapbiHa He 6ory.




TIpepexBH3HTBI:
TocTpekBU3HTLI:
AHaINTHYECKAs XUMMUS,
Ddusnyeckas ¥ KOJUIOUIHAS
XUMHUA, HpOMblLLU'leHHaSl
XUMHUA, HpOMblLLU'leHHaSl
OpraHuyeckas XuMus.

Heab: U3yunTts OCHOBHBIC 3aKOHBI XHMUH, CBOICTBA
XUMHUYECKHUX IEMEHTOB U HEOPraHUYCCKUX COeHHHCHMﬁ.
Copep:xanue: 3aKOHbI XHMUH, 3aBHCHUMOCTb CBOICTB
BEILECTB OT UX COCTAaBA M CTPOCHMU, 0011e
3aKOHOMEPHOCTH IIPOTEKAHHS XUMHYECKHX PECAKLIMIL.
Teopust CTPOCHHS aTOMA M XUMUYECKOHU CBsi3Uu. OCHOBHBIC
KJ1aCCbl XMUMMYECKHX coequﬂeumﬁ‘ THUIbl XUMHUYCCKUX

3HAHUA: - 3HATH OOLIUE MOJOKEHUSI U
TEOPETHYECKHE OCHOBBI OOLICH XHMHH,
OCHOBHbIC IOHSITHS M 3aKOHbI XHMHH,
COCTaB M CTPOCHHE BELECTB, XMMHYCCKUE
CBSI3H, METO/Ibl M CPE/CTBA HCCIICA0BAHNUS
MPUMEHCHUS 3HAHUH U IOHATHI.
VYMeHHUsi: - IPUMCHSITH I10JTy4CHHbIE

XuMHsIBIK peaxiii. Micronb3oBanue nprHoOPETCHHBIX 3HAHHI 1Tst 3HAHUS TPH COCTABJICHHH XUMHYECKHX
HHXCHEPUS aHalli3a IMPOLECCOB, MPOTEKAEMBIX B TEXHOJOTHYCCKUX YPaBHEHHUI;
Moy o0ObexTax. HaBbIki NPUMEHEHHS IEPHOJUYECKOrO 3aKOHA |- PELIaTh 3a4a4H, IPOrHO3HPOBATE
Mﬂﬂyﬂb w0 MCH,E{CJ'IEEB& JUIA ONUCaHus NEPHOANYHOCTH U3MCHCHHUA BO3MOXHOCTE M HaIlPABJICHUC IIPOTCKAHUSA
XuMu4eckas g CBOWCTB aTOMOB. XUMHYECKOH PeaKkiuu 1 CTPOUTh
WHKCHEPUA |y o0 it BJUBK OH 1207 g CYXRIICHUS, 26,27
Module of S - (popMupyeT pe3yibTaThl
Chemical E KOMMYHHKAaTHBHBIX YMEHUI
Engineering DKCIEPUMEHTA, aHaIu3 PE3YJIbTaTOB
OKCIIEpUMEHTA.
HaBbIKH: - CAMOCTOATENBHO HaxXoauTh
CIIPaBOYHYIO, CIIELIMAILHYIO JINTEPATYPY;
= IPUMCHSATD MOJIY4CHHBIC 3HAHUSA B
npod)eccnonanm—mﬁ JACATCIBHOCTH.
KOMI’IeTeHTHOCTL: VmeTs HaBBIKH
MPaBUIBHOI 06pabOTKM pe3ynbTaToB
OKCIIEPUMEHTA.
Prerequisites: : Goal: Studying basic laws of chemistry, properties of Knowledge: - to know the general
Post-requisites: Analytical chemical elements and inorganic compounds. provisions and theoretical foundations of
Chemistry, Physical and Contents: Laws of chemistry, dependence of substance general chemistry, the basic concepts and
Colloid Chemistry, Industrial |properties on their composition and structure, general laws of chemistry, the composition and
Chemistry, Industrial organic |regularities of chemical reactions. Theory of atom structure |structure of substances, chemical bonds,
Chemistry. and chemical bond. Main classes of chemical compounds, methods and means of studying the
types of chemical reactions. Using the acquired knowledge |application of knowledge and concepts.
to analyze the processes occurring in technological objects. |Ability: - apply the acquired knowledge
- Skills in applying the Mendeleev periodic law to describe the [when composing chemical equations; -
% periodicity of changes in atoms’ properties. sc_)lve _problems, pre_dict the Possibility and
General Chemistry BD/HSC GC 1207 s qlrectlon of a chemical reaction and make 26,27

S judgments;

] - forms the results of the communicative
skills of the experiment, the analysis of the
results of the experiment.

Skills: - independently find reference,
special literature; - apply the acquired
knowledge in professional activities.
Competencies: Have the skills to correctly
process the results of the experiment.
Mpepexpusutrep: XKanmer  (MakceaThbl: 3aMaHayH Tajiay dJlicTepiH yiipeHy sKoHe Binimi: carabIK JKIHE CaHJIBIK
XUMHUA, )K()Faplﬂ 0J1ap/ibl HAKTHI MTPAKTHKAIBIK MSCeﬂeﬂep}]i menry YHIiH TalnAayablH  TCOPHSAIBIK Heri3nepi MCH
MaTreéMaTuka, dusuka. KOJJany. Q[[iCTepiH, KOJIIaHbLJIIATBIH XUMHSAIIBIK
IocTpexBH3HTTEP: Ma3smyHbI: AHATUTHKAIBIK XUMUS MATEPUATIBIK peakuHsIap/IbIH TYPJIEPiH cHnaTTaif Gineni.
DKCHEpPHMEHTTIK 3epTTey eHJlipiCTeri XoHE FBUIBIMH 3epTTeyJepIeri 3aTTap/IbIH Mkemainiri: CelHamMa anmy JkoHE ChIHAMa
o TEXHUKAChl, XMMHSIBIK XHMHSATBIK KYPAMBIH 3epTTey jkoHe OaKpliay dJlicTepiHin aTy MaHBI3JBUIBIFBIH TYCIHINH TyCiHIipe
g XMMVIS{HHK TEXHOJIOTUSA Heri3i pe’ril—me, AHaJTMTVIKaJTBIK XUMHUAHBIH METPOJIOTHSIIBIK | aTy/bl Mel—[l’epel’[i.
AHAJTNTHKAJIBIK BIUTK AH 1211 g Heri3aepi, OHepkacinTik Herizaepi. ChiHama ipikTey oHe ChHaMa JaiibIHIay JlaFapichl: IIukizarThl, JKapThIai 26.27
XUMUS é OpraHUKaIbIK XUMHSL. TEOPHSACH MEH MPAKTHKAChl. TEXHOJIOTHSIBIK MponecTepai |(abpuKaTTapasl  KoHe NaiiblH - eHIMIi '

E JKOHE OHIM CarachlH aHATHTHKAIBIK Oakplnay. Tangay oficin | Tanaay ajticTepin MEHTepy.

Tanjay. XUMHSIBIK TAIIayAbIH MiHACTTEPI MCH KysiperTismiri Tangay  HOTHKEICPiH
obbekTinepi. [oMOreH i %oHe reTeporeHii xKyiienepaeri CTATHUCTUKAIIBIK OHJIEY, oNapIpiH
XUMHUSAJIBIK TCHC-TCH}'[iK, OpFaHVIKaﬂHK, AHAJIUTHKAJIBIK JYPBICTBIFbI MCH JKaHFBIPTBUTYBI

pearentTep. CaHIbIK XHUMHUAIBIK Tajaay dJicTepi:
TPaBUMETPHS; THTPHMETPHS.

JIaFIbLIaPBIH KOpceTy.




XHUMHUSIIBIK
MHKEHepHUs
moyni/ Moayns
XHMHYECKast
MHAKeHepHs/
Module of
Chemical
Engineering

TMpepexBusurebr: O6mmas
XuMHusl, Beicmas
MatemaTHka, Ou3mKa.
MocrpexkBusntbi: Texuuka
9KCIIePHMEHTAIBHBIX
uccnenoBanuii, OCHOBBI

ch’lL: M3y4CHHUEC COBPEMCHHBIX MCTOJIOB aHalIW3a W HX
TIPUMEHCHUE JUId PCHICHHUS KOHKPETHBIX MMPAKTHYCCKHUX
3a1a4.

COHCP)K&H“CZ AHanmuTHYeCcKask XMMHs KaK OCHOBA METOJ/IOB
H3Y4YEHHUs U KOHTPOJISI XUMHYECKOTO COCTaBa BEIIECTB B
MaTepHuaabHOM MPOU3BOJICTBE U HAYYHBIX HCCICIOBAHUAX.

3HaHMsA: 3HATh 10 COCTaBY BEIIECTB U
npoleccaM — MX  IpeBpalleHHil, X
CTPYKTYPBI c 3HEPreTHYECKUMHI
M3MEHEHHAMHM B pearupyromeii cperne.
Ymenus: OOBSICHATD OCHOBHBIC
TIOJIOKEHHS. ATOMHO-MOJIEKY/ISIPHOTO

oo} XHMHYECKO! TEeXHOJIOTHH, MeTpoiornyeckne OCHOBbI aHAINTHYECKO# XiMHH. TeopHs |ydeHHs M OCHOBBI COBPEMEHHOH TEOpHH
3 TIpoMmbilIeHHAs M TpaKkTHKa ~ 1po6ooTGOpa M TPOGONOATOTOBKH. |CTpOCHHS BEIECTBA

AHanuTHyecKas o .

R BJU/KB AH 1211 g OpraHHYecKasi XHMHUSL. AHanuTHYECKUi KOHTPOJIb TeXHOJOrnyeckux npoueccos u|Hapikn: Brnajners MeTonmamu aHanmsa 26,27
e KayecTBa MpoAyKuuH. Beibop MeTona amanmsa. 3amaud H|cepbs, momydaGpMKaToB M IOTOBOM
~ 00BEKThl XHMHYECKOTO aHaIn3a. XMMHYecKoe paBHoBecHe|mpoaykuun.  ChopMupoBaTh  HABBIKH

B TOMOTEGHHBIX H TeTEPOTeHHBIX cHcTeMaX. OpraHudyeckue, |IpoBeneHHs aHaIM3a Ha COBPEMEHHBIX
AHATMTHYECKHE pEeareHThl. MeToabl  KOIMYECTBEHHOTO [mprGopax u arnmaparax.
XHMHYECKOTO aHaJIM3a: IPaBUMETPHS; THTPUMETPHS. Komnerenumn: JleMOHCTPHpPOBaTh
HaBBIKH TIPU CTAaTHCTHYECKOil 00paboTke
Pe3yIbTaTOB aHANN3a, IPaBUIBHOCTH H UX

BOCIIPOU3BOIMMOCTH.
Prerequisites: General Goal: the study of modern methods of analysis and their| Knowledge: To know of the composition
Chemistry, Higher application to solve specific practical problems. of substances and the processes of their
Mathematics, Physics. Contents: Analytical chemistry as the basis of methods for|transformation,  their  structure  and
Postrequisites: Technique of [studying and controlling the chemical composition of|necessarily energy changes in the reacting

experimental studies, substances in material production and research. Metrologicalenvironment.

] Fundamentals of Chemical bases of analytical chemistry. Theory and practice of|Abilities: To explain the understanding of|
?, Technology, Industrial sampling and sample preparation. Analytical control of{the importance of sampling and sample

Analytical chemistry BD/EC ACh 1211 S Organic Chemistry. technological processes and product quality. Selection of the|preparation. 26,27
§ analysis method. Tasks and objects of chemical analysis.|Skills: To own the methods of analysis of
- Chemical equilibrium in homogeneous and heterogeneous|raw materials, semi-finished products and

systems. Organic, analytical reagents. Methods of|finished products.
quantitative chemical analysis: gravimetry; titrimetry. Competencies: Demonstrate  skills in
statistical processing of analysis results,
correctness and their reproducibility.
TIpepexBusurrep: XKannsl  |Makcarsl:  FoutbiMu  3eprreynepai  opbinpay — kesinge|Bimimi: Tepmoannamuka 3aHiapbsia
XUMUA, Dusuka. epi'linuinep, 36leJll/l0Cl(Olll/l$l, KPHOCKOIHS TAKBIPLIIITAPbI | ECKEPE OTHIPBIIT, XUMHSIBIK K¥6bl)lblc'l'3p
HOCTPEKB“K“TTEP: OolbIHIIA ueri3ri YFbIMJAP/IbI 3€pTTEY|MEH OJIap/IblH 3aH/IbUILIKTaApbIH KapacTbipa
3|<cuepmweu'1"ri|< 3epTTey MB3M¥HLI: XMMl/lﬂJlblK TEPMOJANHAMHUKA uerimepi, ajiajipl. )Klely, ll.LlKl DHEPTUsl YFbIMbIH,
TEXHUKAChl, XHMHSIBIK dasanpik  Teme-TeHuik koHe Epirtinginep Typainsl OKy.|epiTiHIuiepain KacuerTepi Typaisl LriMi,
XHUMHAIBIK TEXHOJIOI sl DIeKTPOXUMHS, DIIEKTPOXUMHUSIBIK IpoLecTepiin Herisri|Payib 3anbin cunarraii Ginesi.
Heri3aepi, OHepkaciTik 3aH/Japbl MEH 3aHJbUIBIKTapbl. XUMUSIBIK KHHeTHKA jkoHe|Mkemaitiri: Peakuusiapabiy akTHBTEHY
OPraHUKAJIbIK XUMHS. Katanu3  (OTOXMUMHSUIBIK JKOHE Ti30eKTi —peakiusuiap. |9HEPruschl, MIEKTPOIUTTIK AUCCOLHALIHSL
Kowionarsl JIMCIIEPCHSIIBIK XKYHeTepiH Heri3ri yrbIMIaphl. | TeOpUschl,pasalbiK Terne-TeHIiK,
CyiibIK JKOHE KATThI 3aTTapiblH Oerinjeri peakupsuiap. | XMMHSUIBIK KHHETHKA JKOHE KaTaIn3
g Jucneperi skyitenepain skikrenyi. TepMoAMHAMKKa 5KOHE|Typaibl HIepei.

DU3MKATBIK KIHE - FKH 1211 % GeTTiK |<a6aTn.,1u KypbUIbIChL. EpkiH G'CTTiK DHEPrus. BCTTiK' Jarapicbl: Cankpiuaary uxuc'u.napbm 28.29

KOJLTOMATHIK XHMHS S kepity. bBerrik kepyre ocep ereriH ¢akropaap. lmiki|Kypy, MeTaI-MeTaLI XKYHECIHIH KYpaMBblH, )
g MeHIIKTI OeTTiK dHeprust. Epiriiren 3aTThiH TaOUFATHIHBIH |9BTEKTHKA HYKTEIEPIH aHBIKTAY
—

JKOHE KOHIEHTPALMSCHIHBIH OeTTik Kepiryre ocepi. berrik
OHEPrHsHBIH O3JIriHEH a3alobl JKOHE OeTTIK KadaTThIH
KazbinTacysl. MoieKynaapaislK koHe (pazaapanblk e3apa
opexerrecy. Koresus. Axresust. CyibIKTBIKTBI Cy/ay )KOHE
epiry.

JIaFIbLIApbIH KopceTy. OTIMIUTIK neH
COJIMIYC, KAHTBIMIBI, KA THIMCBI3
nporecTep Typaisl TYCIHIKTEpAl TyCiHIpe
anajpl.

Kysiperriuiri: 3eprreyain pusukansik-
xumusiislK oxictepi (MK-cnekrpiep, SIMP-
CIIeKTpJIep, JepuBaTorpadyus), THITIK
MIHJETTepl [enty OOMbIHIIA JaF IbUTap/IbI
KepceTei.




TMpepexBusurer: O6mas
xumus, Ousnka.
HocrpexkBusuter: TexHuka
9KCIIEPHMEHTAIBHBIX
uccienoBanuii, OCHOBbI
XHMHYECKOH TEXHOJIOTHH,
TIpomsiieHHas
OpraHM4ecKas XHMHSL.

Henab: W3y4nTh OCHOBHBIC MOHSTHS [0 TEMaM PacTBOPBI,
90YUTMOCKOMNSI, KPHOCKOIHUS NPU BBIIOJIHEHHH HAy4YHBIX
HCCIIEI0OBAHUN

Copepxanmne: OCHOBBI XHMHYECKOIl TEPMOJIMHAMHKH,
(asoBble  paBHOBECHS M Y4CHHS O  PacTBOpax.
DIEKTPOXHMHUS, OCHOBHBIC 3aKOHBI H 3aKOHOMEPHOCTH
IEKTPOXHMHYECKUX TIPOLECCOB. XHUMUYECKask KHHETHKA H
Kkatann3 GOTOXMMHYECKHE H LemHble peakunn. OCHOBHbIE
MOHATHSI KOJUIOMJHBIX JMCIEPCHBIX CHCTeM. Peakuuu Ha,

3HaHMsA: 3HATH XUMHYECKHE SBICHHS H
HX 3aKOHOMEPHOCTH C Y4ETOM 3aKOHOB
TepMOANHAMHUKH. OXapakTepH30BbIBATh
MOHSATHE TEILIOTHI, BHYTPEHHEH HEPrHH,
Y4CHHE O CBOJCTBAX PaCTBOPOB, 3aKOH
Payns.

VYmenusi: OOBSICHATH MOHSATHS O DHEPTHH
AKTHBALMHM PEAKLHA, TEOPHHI
9JIEKTPOJIUTHICCKON AUCCOLALIH,

g TMOBEPXHOCTH FKUIOKUX u TBEPABIX BCILICCTB. d)a'sosue PaBHOBECHS, XUMHYECKYIO
Dusuueckas u Eﬂ/KB FKH 1211 g KJ‘IHCCI/IE})HK&L{MS{ JAUCIIEPCHBIX CHCTEM. TEpMO,‘]HHaMHKa M| KHHCTHUKY H KaTaJIn3. 28,29
KOJUIOUJHAass XUMUSA 8 CTpOCHHE TIOBEPXHOCTHOTO cros. CBO60}JH85{ HaBbiku: ﬂeMDHCTpHpOBaTL HAaBBIKH
E TIOBEPXHOCTHAA  DHEPTHA. l'[osepxnocmoe HATSKCHHUE. [TOCTPOCHHS KPUBBIX OXJIAKIACHUS,
(DaKTOpLI, BJIMAIONIAC HAa MOBEPXHOCTHOC HATAKCHHUC.|ONMPEACTICHHIO COCTaBa CHCTEMBI METAII-
BHyTpCHHilﬂ YACIbHAsA MOBEPXHOCTHAS SHCPTHA. Bnusiaue MECTaJIJI, TOYKH 3BTCKTUKH. OﬁLﬂCHHTL
TIPHPOJBI W KOHICHTPAUMH PAaCTBOPCHHOIO BCHICCTBA HA|IMOHATHA O JIMKBHAYCEC U COITMAYCE,
TIOBEPXHOCTHOC HaTsKCHHUC. CaMOHpOHZBOJ’[LHOC 06paTume, HeOﬁpaTHMHX nponeccax.
YMCHBIIICHUE ﬂOBCpXHOCTHOﬁ OHEPruM u cpopMuposaHne KOMHeTeHu“H: ):leMOHCTpPIpOBaTb
TIOBEPXHOCTHOTO CJIOA. Me)KMOﬂCKyﬂﬂpHLIC n ME)KCIJ&BHLIC HaBBIKH 110 ClII/ISHKO-XHMH‘]ECKHM METOAaM
B3anmozeiictBus.  Koresust. Axresms. CwmaumBanne u|uccnenosanus (MK-cnexrpsr, SMP-
PacTeKaHue KHUJAKOCTH. CIICKTPBI, }:(epnsa'rorpaqmﬂ), PEHICHUEM
THUIMOBBIX 3a1a4.
Prerequisites: General Goal: To study the basic concepts on the topics solutions,  [Knowledge: To know chemical phenomena
Chemistry, Physics. ebullioscopy, cryoscopy in the performance of scientific and their laws, taking into account the laws
Postrequisites: Technique of |research of thermodynamics. Describe the concept
experimental studies, Contents: Fundamentals of chemical thermodynamics, of heat, internal energy, the doctrine of the
Fundamentals of Chemical phase equilibria and the doctrine of solutions. properties of solutions, Raoult's law.
Technology, Industrial Electrochemistry, basic laws and laws of electrochemical Abilities: to explain the concepts of the
Organic Chemistry. processes. Chemical kinetics and catalysis photochemical activation energy of reactions, the theory of
and chain reactions. Basic concepts of colloidal disperse electrolytic dissociation, phase equilibria,
systems. Reactions on the surface of liquids and solids. chemical kinetics and catalysis.
Q Classification of disperse systems. Thermodynamics and Skills: Demonstrate skills in constructing
Physical and colloid BDIEC PCCh 1211 g structure of the surfact_e layer. Free sur‘face energy. Surf_a(_:e cooling ourves, determining the 2829
chemistry S tension. Factors af'fe_ctlng surface tension. Internal spec_lflc composition of the me_tal-metal system, j
3 surface energy. The influence of nature and concentration of |eutectic points. Explain the concepts of
—

the solute on the surface tension. Spontaneous reduction of
surface energy and formation of the surface layer.
Intermolecular and interfacial interactions. Cohesion.
Adhesion. Wetting and spreading of liquid.

liquidus and solidus, reversible, irreversible
processes.

Competencies: Demonstrate skills in
physical and chemical research methods (IR
spectra, NMR spectra, derivatography),
solving typical problems.




XHUMHUSIIBIK
HHKCHEpHUSA
MOy
Moyns
XUMHYCCKas
HHKCHEpHUSA
Module of
Chemical
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OHEpKACIITIK XUMHS

BIUTK

OH
2212

30/0/15/50/10/15

TIpepexBusutrep: Xamst
xumus, XKorapel MaTeMaTHKa,
Dusnka.
TocTpexBH3NTTEpP:
XUMHSAIBIK TEXHOJIOTUs
Heri3aepi, OHepKacinTik
OpraHUKAJIbIK XMMHS,
MuHepanzs! xKoHE eKiHIIUIeH
LIMKI3aTTap bl KA3blll Aty
JKOHE JaifbIHaay
TEXHOJIOTHSICBI.

Makcarbl:  eHepkacinTik ~ Macmtabra  eHAIpLIeTIH
GeifopraHUKalNbIK ~OHIMJCPi alylblH KacHeTTepi MeH
QuicTepiH 3epeney.

Ma3myHbl: GeifopraHHKaIbIK 3aTTap MEH KOCBUIBICTap/IbIH
XUMHAIBIK JKoHE (DHM3MKAIBIK KacHeTTepi. XHMHAIBIK
TEXHONOTHAAFBI OTTeri MeH cyTekTiH peumi. Cy. Kemiprek,
KPEMHHIi JKOHE OJNAPIBIH KOCHUIBICTAPHl XHMHSCHIHBIH
epekmienikTepi. A30T neH aMmMHak any; Gpochop KoHe OHbBIH
KOCBUIBICTAphl.  KYKIipT, OHBIH  KOCBUIBICTAPHI ~ MEH
KacHeTTepi. Tanorenaepin MeTalJapMeH  JKoHe
GeiimeranapmMeH KOCBUIBICTAPBI. XUMUSIBIK-
TEXHOJIOTHAINBIK ~TIPONECTEpAi Talnjay —KesiHme —amraH
OimiMaepiH naiianany.

Binimi:  GefiopraHuKanblK — XHMHSHBIH
JKaNmbl  epekenepi  MEH — TCOPHSIIBIK
Heri3JepiH, XMMUSHBIH HEri3ri TyciHikrepi
MEH 3aHIBUIBIKTaphiH, 3aTTapJIbIH KypaMbl
MeH KYPBUIBIMBIH, XHMHSUIBIK
GaiilaHbIChIH,  OUTIM ~ MEH  TYCIHIKTIH
KOJIAHBUIYBIH ~ 3€pTTEy  omicTepi  MeH
KypaJliapbiH YChIHA Oiei.

Hxemainiri: anraH GiniMaepiH XHMHSIIBIK
TEHAeyJep  Kypyla KOJNJAHa  alajpl,
ecenTep IIBIFApaIBI, XHMHSUIBIK
PeaKIMAHBIH  KYPY ~ MYMKIHAIN — MeH
GarbIThIH Gokait anajpl JKOHE
naiipiMaynap jxacaii anam:
9KCIIEPMMEHTTIH ~ HOTHKEJNepiH — Tanjay,
9KCIIEPHUMEHTTIH KOMMYHHKATHBTI
JAFIBUIAPBIHBIH ~ HOTIDKeNepi  GoiibIHIIA
KOPBITBIH/IBI JKacay/Ibl Hrepei.

Jlarapichl: OKy MaFblTapbl HEMECE OKY|
Kabineri: ©3 OeTiHIIe aHBIKTAMAJbIK,
apHaiibl ojeOMeTTepni Taba amaibl, OHBI
KociOM  KpI3MeTTe  KOJIaHa  ajajbl.
Kysiperriniri: Kapanaiibiv ecenteynepi
IIeNy JaF IbUIAPBIH KepceTyre ue 60apl.
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TIpomsbiuiennas
XHMHS

BIUKB

PH
2212

30/0/15/50/10/15

Ipepexsusuter: Obmas
xumust, Beiciias MaTemaTHka,
Dusnka.

TMoctpexBusutbl:  OCHOBBI
XHMHUMYECKOi TeXHOIOTHH,
IpomsInieHHAs
OpraHHYecKas XHMHUSI,
TexXHOIOTHS 100bIYH 1
TO/IrOTOBKH MHHEPAITBHOTO H
BTOPUYHOTO CHIPBS.

ens: H3yyenue CcBOHCTB M crMOCO6OB  MOTydeHHs
HEOPTaHMYECKHX ~ MPOJAYKTOB,  MPOH3BOIMMBIX B
TPOMBIIILICHHBIX macmtabax.
Conepxanne: Xumuueckne # (H3MYECKHE CBOIHCTBA
HEOPraHMYECKHX BEMIECTB M CoeMHenHmii. Pomb kiciopoaa
M BOJZOPOZA B  XMMHYECKOH TexHonornmhm. Boxa.
OcoOEHHOCTH ~ XHMHM  YIIepojia, KpPeMHHA M HX
coennenuii. Tlonyuenue a3ota n ammuaka; hocdop u ero
coemmuenns. Cepa, ee  COCAMHCHHS M  CBOWCTBA.
CoenMHCHAS TAJOTEHOB C METalIaMH M HEMeTallTaMH.
Wcnonb3oBanne TPHOOPETEHHBIX 3HAHMIT TNPH aHAIN3E
XHMHKO-TEXHOJIOTHYECKUX MPOLECCOB.

3HaHMA: 3HATH OCHOBHBIX TOHATHI W
3aKOHOB XHMHM, TEOPHUH CTPOEHHS aTtoMa
M XUMHYECKOH CBSI3H, TIEPHOJAMYECKON
CHCTEMBI 3JIEMEHTOB, JHEPreTHUECCKHX H
KHHETHYECKUX 3aKOHOMEpHOCTEH
TPOTEKAHHUST ~ XMMHUECKMX  TMPOIIECCOB,
OCHOBHBIX TI0JIO)KCHUH TEOPHH PacTBOPOB,
KHCIIOT u OCHOBAHHH, OCHOB
9NEKTPOXHUMHUH.

Ymenusi:  JIeMOHCTPUPOBaTh ~ HaBBIKU
MPUMEHEHUS IEPUOIMUECKOTO 3aKOHA JUIst
OMMCaHMS  TIEPUOJMYHOCTH  M3MEHEHHS
CBOJCTB aTOMOB, Ui OOBACHEHHS CBA3M
MEXKIy CTPOGHHEM BELIECTBA U €r0
XUMHUYECKMMH BO3MOKHOCTAMH.

Happikn:  JleMOHCTPUPOBAaTH — HABBIKK
MPUMEHEHHS EPHOIMYECKOTO 3aKOHa JUIst
OMMCaHMSl  TIEPUOJMYHOCTH  M3MEHEHHs
CBOJCTB aTOMOB, Ui OOBACHEHHMS CBA3M
MEXIy CTPOGHHEM BElIECTBA W €ro
XHMHYECKHMH BO3MOXHOCTAMH.
Komnerenunu: JleMoHCTpHpOBaThH
HaBbIKM B PEIICHAM XMMHYECKHX 3a/ady u
BBITOJIHEHUH SKCIIEPMMEHTA.
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Prerequisites: Genral
Chemistry, Higher
Mathematics, Physics.
Postrequisites: Fundamentals
of Chemical Technology,
Industrial Organic Chemistry,
Technology of Mining and
Preparation of Mineral and
secondary Raw Materials.

Goal: Studying the properties and methods for obtaining
inorganic products produced on industrial scale.

Contents: Chemical and physical properties of inorganic
substances and compounds. The role of oxygen and
hydrogen in chemical technology. Water. Features of
chemistry of carbon, silicon and their compounds. Obtaining
nitrogen and ammonia; phosphorus and its compounds.
Sulfur, its compounds and properties. Compounds off
halogens with metals and non-metals. Use of acquired
knowledge in analysis of chemical-technological processes.

Knowledge: to represent the general
provisions and theoretical foundations of
inorganic chemistry, basic concepts and
laws of chemistry, methods and tools for
studying the composition and structure of
matter, chemical bonding, application of
knowledge and understanding

Ability: to apply acquired knowledge in
drawing up chemical equations, solve
problems, predict the possibility and

3 direction of a chemical reaction; formulate
3 judgments: analyze the results of an
Industrial Chemistry BD/EC Zlglhz % experiment; draw conclusions based on the 46,52
o results of an experiment;
g Skills: to aquire skills of learning or ability|
N to study:
to independently find reference, special
literature, be able to apply it in professional
activities.
Competencies: Demonstrate  skills in
solving any chemical problem, simple
calculations.
MpepexBusntrep: Kamsl  |MakceaThl:  SJIEKTPOXUMHUSAHBIH — TEOPHSUIBIK  Heriznepin|Bimimi: - anekrposutrep epitiHaitepinaeri
xumus, JKorapbl MaTeMaTHKa, |3epTTey, SJIeKTPOJIHT epiTiHAiIepiHieri HOH-IUIIONb KOHE|HOH-UIIONb JKOHE WOH-MOHHBIH ©3apa
Dusuka. HMOH-HOH/IBIK 03apa opeKeTTecy Typabl OiiM aiy. OpeKeTTecyiH JKOHe Teme - TEeHUIK
TocTpexBH3NTTEDP: MasMyHbI:  JIEKTPOXHMUSIBIK  TEPMOJMHAMHMKA KOHE|KyObLIBICTAPbIH, OalKbIMalap MEH KaTThbl
XUMHUSUTBIK TEXHOJIOTHS KHHETHKA, DJIEKTPOIUT epiTiHAIepiHeri Terne-TeHIiK eMec|a1eKTpoIHTTepl cunarrai Gineni.
Heri3aepi, OHepkacinTik KyObUIBICTAp,  DNEKTPOXMMMSUIBIK — moTeHuuan  skone|Mkemmimiri: - NEKTPOJIUT
OPraHUKAIBIK XHMHS, DIEKTPOXUMHSLIBIK TisbekTeri Terne-TeH/LK. |epirinainepinieri Terne-TeHIIKTI
MuHepanibl AKoHE eKiHmIiei [ DMeKTPOXUMHUSIBIK MPOLECTEPi IKCIEPUMEHTTIK 3epTTey; | TepMoAMHaMUKaIBIK CHIIATTaY/IbI,-
MIMKI3aTTap/Ibl Ka3bil aty MOJNSIPU3alMs KYOBUIBICEI, METalJap MEH KOPbITHAIAP/IbIH |3J1eKTPOXHMHSIIBIK npouecrepi
g JKOHE JaiibIHIay KopposusUiblK  mpouectepi. Ilorenumangap Men OKK|XUMHSIBIK NpoLecTepMeH CAlbICTBIPYIbI,-
DIEKTPOXHMHUSITHIK ETN g TEXHOJIOTHSCHI. ecemey. YL.Llill Hepuer ‘relmeyiu, ; JJIEKTPOJIN3 [ 3€PTXAHANIBIK JKYMbBICTAP bl opbu.u_lay y].!.lill.
TEXHOJIOTHIAP BIT/TK 2212 § KOPCETKIIITEPIH a:uxu('lay yuwin  Papaneii SQIwapbl}l INEKTPOXUMHUSIIBIK upouecrep).m.l .llel'IS.l‘l 48,49
Herizziepi g KOJIZIaHy. Jlebaii-I'tokkens TEOPUACHIHBIH QJICI3 [ 3aHIBLIBIKTAPbI ) TypaJibl Ginimaepin
B DNEKTPOJIMTTEPre KOJIIAHBUTYbI. KOJIAAHY/Ibl UT€PEe/Il;
3]

JIaFabIcbl: - [PAKTHKAIBIK  OHAIPICTIK
ecenTeyiaep  YWIH  JJIEKTPOXUMHSHBIH
TEOPHSUIBIK HETI3[AepiH TYCIHIIpe anapl..
Kysiperriniri: DJIEKTPOXUMUSHBIH
TEOPHSUIBIK HEri3JepiH 3epTTey KyObLIBICHI
TypaJibl JaF AbLIapAbl KOPCETeIl.




TMpepexBusurebr: O6mmas
XuMus, Bicuras MareMaTHka,
Dusnka.

MocrpexkBusntbi:  OCHOBBI

ch’lL: H3Y4YCHHUC TCOPETHUYCCKUX OCHOB 3BIICKTPOXUMMH,
npn06pe'reﬂne 3HAHUH 1O HOH-/IUTIOJIBHOMY W HOH-
HOHHOMY B3aMMOJICICTBHIO B pacTBoOpax 3JIEKTPOJIUTOB.
COHCP)K&H“CZ 3HCKTPOXI/IMPI‘I€CKHX TCPMOJMHAMHKA H

3HaHus: HOH-JIUIOJIBHOC U HOH-MOHHOE
B3auUMoJIeiicTBre " HEPaBHOBECHBIC
SIBJICHUSL B pacTBOpax  3JICKTPOJIMTOB;
- pacmiaBbl M TBEPJBIC SICKTPOJIMTHI.

i(:)r::;b:; XMMHMYECKO! TeXHOJIOTHH, |KMHETHKA,  HEPaBHOBECHBIC ABICHHS B pacTBOpax Ymennss @ - Tep\llleHHHalvﬂ/I‘ieCKl/Ii/i
Moy TIpombilUIeHHAs OHCKTPOJIHTOB,  SUCKTPOXHMHUUCCKHT  NOTCHINAN 1| OMMCHIBATL  paBHOBeCHI B pacTBopax
Moy OpraHu4eckas XUMus, paBHOBECHE B 3NEKTPOXUMHYECKOH 1ICTIN. | 3IEKTPOJINTOB;

HMHeCKas TexHoNOrus 100bYN 1 OKCIEpPUMEHTAbHOE ~ M3Y4CHHE  3JIEKTPOXMMHYECKHX |- IPOTHBONOCTABIATH 3MEKTPOXUMHYECKHE

A g TO/IrOTOBKHM MHHEPAIBLHOTO H [POLIECCOB;  SBJICHHE  MOJAPU3AIMH,  KOPPO3HOHHbIC|MPOLECCh € XHMHYECKMMH TPOLICCCAMH;

Module of OCcHOBBI oET g BTOPHYHOTO CHIPBS. NPOIIECChl META/UIOB M CINaBOB. IIpHMEHEHHe YpaBHEHMs|- — IpHMEHATh | SHAHHA  OCHOBHEIX
Chemical IMEKTPOXHMUUECKOH bJ/KB g Hepucra s pacyera norenumanos u OJIC, 3aKoHOB|3akOHOMepHOCTEH IMEKTPOXUMHUYECKUX 48,49

Engineering |Texuozormi 2212 g @apazies Ul ONpeJeeHNs MOKa3aTeNel 3JeKTPOIN3a. | IpoleccoB s BBIIOJTHEHHUS

g Tlpumenenne  Teopun  JleGas-Xiokkeas K ciabbiM|1abopaTtopHbIX paboT;

@ 3IEKTPOJIHTAM. HaBbikn: - HCIION30BaHNE 3HAHHIT
TEOPETHYECKUX OCHOB 3IEKTPOXHMHH IS
MPAKTHYECKUX TIPOM3BOJICTBEHHBIX
pacyeTos.

Komnerenumsi: JIeMOHCTPUPYeT HABBIKH
U3ydeHus TEOPETHYECKHX OCHOB
9JIEKTPOXHMHH.
Prerequisites: Genral Goal:  Studying the theoretical fundamentals of{Knowledge: - ion-dipole and ion-ion
Chemistry, Higher electrochemistry, acquiring knowledge on ion-dipole and ion{interaction and non-equilibrium phenomena
Mathematics, Physics. ion interactions in electrolyte solutions. in electrolyte solutions; - melts and solid
Postrequisites: Fundamentals Contents: Electrochemical thermodynamics and kinetics, |electrolytes. Abilities: - thermodynamic
of Chemical Technology, non-equilibrium  phenomena in electrolyte solutions,|description of equilibria in electrolyte
Industrial Organic Chemistry, |electrochemical potential and equilibrium in  an(solutions;
] Technology of Mining and electrochemical  circuit. Experimental ~ study  of|{to oppose the electrochemical processes
Fundamentals of g Preparation of Minera! and electr()_chemical processes;  polarization Phe_nomenon, with chemical processes; )
Electrochemical BD/EC FET g secondary Raw Materials. corrosion pro_cesses of metals and a_IonsA Application of the|- apply kn(?wledge of the basic laws of 48,49
Technology 2212 g Nernst equanor? to _cal_culate potentials an(_i EMF, _Far_aday‘s electrochemical processes to perform

g laws to determine indicators of electrolysis. Application of|laboratory work;

@ the Debye-Hiickel theory to weak electrolytes. Skills: - using knowledge of the theoretical
foundations  of  electrochemistry  for
practical production calculations.
Competence:  Demonstrates  skills in
studying the theoretical foundations of|
electrochemistry.

TIpepexBusurrep: XKannsl  |MakeaTsl:  XHMHSUIBIK-TEXHOJIOTHSUIBIK  HporecTep it | Bimimi: XUMUSI-T€XHOJIOT USUTBIK,
xumus, dusuka, FBUIBIMH HETi3/1epiH 3epTTey. MPOLECTEPIiH  TEOPHSUIBIK  Heri3iepin
OHEpKICINTIK XUMHSL. Masmynbl: XUMUSIBIK OHIIPIC KypbUIbIMbL  Mep3imui| Ginesi
TlocTpexkBH3UTTEP: JKOHE Y3JIKCi3 npowecTep. XUMHSUIBIK OHIIpic THiMaLTirinix | Mkemimiri: -XUMHSJIBIK  KHHETHKA
XUMHAIBIK TEXHOJIOTHSIHBIH | KpUTEpHitiepi. XUMHSIBIK TEXHOJIOTHs. dticTepi, | TypFBICBIHAH TOMOT€H/I, FeTePOreH Il )KoHe
npouecrepi MeH XUMUSIBIK-TEXHONOTHSNIBIK ~ SKyifesiepi  Taijay - KoHe|reTeporeHi-kaTalMTHKAJIBIK IpouecTepii
arnmnaparTapsl, cunresney. biprekri, rereporemnai JKOHe reTeporeHji-|capanayibl;
ECﬁOpl‘allMKﬂJlblK rasjap MEH [KaTaJluTHKAJIbIK XUMHSLIBIK llpOLlCCTCleill 3aH/IbUIBIKTapHL. |- XUMMUAJIBIK-TEXHOJIOTUAJIBIK
KBILIKBLILIAPIBIH XumusiblK peaxropnap. Miean jxoHe HAaKThl apanacThipy|HpoLECTEpiH MaTEepHANIbIK JKOHE KbLIY
TexHonorusicsl, b3 JKOHE  PENpecCHst — PEeaKTOPJIApbIHBIH — MATeMATHKAIBIK | GaIaHCBHIH €CENTey KOHE TaIfayibl;
TEXHOJIOTUSICHIHIaF bl MOJenbepl. 3epTXaHanbIK IPAKTUKYM/Ibl OPbIHAAY Ke3iHue|- TEXHOJIOTUSTBIK cxXeMaap/blig
I OHEPrOTEXHOIOTUSUIBIK TUNTIK XUMMSUIBIK  oHAipicTepai 3eprrey. Ilpouecrepiin|sneMeHTTepiH cHmarray YIIiH — Herisri
é Kyierep MaTepuaIbIK KOHE HKblTy OalaHChIH ecenTey Jar/bUIapblH | KHHETHKANBIK IapaMeTpiepii KoJdaHy/Ibl
XUMHSATBIK o BIUTK HTN 2215 ro KaJbIITACTBIpY. MeHrepe; 32
TEXHOJOTHA HETISACP! § Jarabicsl: - XTII mogmenbaepi MeH

é TEXHOJIOTMSUIBIK OaillaHbICTapblHA TallAY

KYPrisyai;
- BHUPTYaJJibl 3€PTXAHANBIK KYMBICTAPJbl
OpbIHJAY TypiHzge TEXHOJIOTUSIIBIK
MPOLECT] MMHUTALMSUIAYbl JaFAbLIAHAIBL.
Kysiperriniri: JKybikray ecenrey|

TOCUIAEPIH KOJIJAHA OTBIPBIN, XUMUSIIBIK
JKyHenepie NpOLECTEpii  CHIATTaiThIH
alikplH  memiM  Tewxaeynepin  Taby
JaF/IblIapblH KaJIbINTACThIPAbI.




XUMHUSIIBIK
MHIKEHepust
MOyl
Monayns
XHMHYECKast
HHKCHEPHS
Module of
Chemical
Engineering

TIpepexBH3HTHI: Oburas
XUMHS, dusuka,
Hpomuumeuuaﬂ XUMHA
HocrpexkBusursi: [Ipoueccs
u anmnaparsl XUMHYECKOH
TECXHOJIOTHUH,
HEOPraHu4eCKuX ra3os u
KHUCJIOT,
DHEProTEXHOIOTHIECKHE
CHCTEMbI B TEXHOJIOTHH

TexHonorus

Heuas: W3zyuenne HAyYHbIX OCHOB
TCXHOJIOTMYECKUX MPOLECCOB.

Copepxanne: CTpyKTypa XHMHYECKOrO IPOU3BOJCTBA.
Ilepuomnyeckne u HempepbiBHbIC mpouecchl. Kpurepuun
3¢ (}EKTUBHOCTH XHMHYECKOTO IPOM3BOACTBA. MeToasl
XUMHYECKOH TEXHOJIOTMM, aHalu3 M CHHTE3 XHUMHKO-
TEXHOJIOTHYECKHUX CUCTEM. 33KOHOMCPHOCTI/I TOMOTI'CHHBIX,
TETEPOrCHHbIX u TETEPOrCHHO-KATATTUTHYECCKUX
XUMHMYECKUX TPOLECCOB. Xumuueckue PeaxkTopsbI.
Maremaruueckue MOJE/H HICATIBHBIX u peanbHBIX

XUMMKO-

3uauus:

TEOPETHYECKHE OCHOBBI XHMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB

Ymenus: - muddepennuponatsh
TOMOTEHHBIC, TeTEPOrCHHbIC U
reTeporeHHO-KaTaluTHIECKHE NPOIECCHI C
TOYKH 3PEHHS XUMUUECKOH KHHETHKH;

- PacCUMTBIBATh M aHAIM3HPOBAThH
MatepHalbHblil U TEII0BOH GanaHChl
XHMHKO-TEXHOJIOTHYECKHX MPOLIECCOB;

8 HEOPraHuYCeCKuX BCUICCTB PEAKTOPOB CMCIICHHUSA W BBITCCHCHHA. H’SY‘ICHHC TUIIOBBIX |- MPUMEHATH OCHOBHBIC KHHETHYCCKHUE
" é XUMHYECKUX TIPOU3BOACTB npu BBITIOJIHCHUH | TApAMETPBI U1 OTIHCAHUSI S3JIEMEHTOB
OCHOBBI XUMHUCCKOH BJUKB OHT 2215 E 1a60PAaTOPHOTrO MPAaKTHKyMa. [IpUBHTHE HABBIKOB PacyeTa|TeXHOJIOTHUECKHX CXeM; 32,33
TEXHOJOTHH § MAaTepuaIbHOTO U TEMIOBOTO OATaHCOB MPOLIECCOB. HaBbIKH: - IPOU3BOJUTH aHATH3 Moienei
§ M TeXHOJIOrH4Yeckux cBszeit XTC;
- IMHUTHPOBATH TEXHOJIOTHYECKHH MPOLIECC
B (hopMe BBINIOIHEHUS BUPTYATBHBIX
11ab0paTOPHBIX PaboT.
Komnerenunn: CHopMHPOBATH HABBIKK
JUISL HAXOKICHUS PEIICHUS ypaBHeHHiI,
OITMCHIBAKOIIUX ITPOIECCHl B XUMHYECKUX
CHUCTEMAX, YMETh IIPUMEHATH
HpHGHH}KCHHMC METO/IbI pacyera.
Prerequisites: General|Goal: Formation of knowledge of scientific fundamentals of| Knowledge: theoretical bases of chemical;
Chemistry, Physics, Industrial|chemical-technological processes. technological processes
chemistry Postrequisites:|Contents: Structure of chemical production. Periodic and|Abilities: - to differentiate homogeneous,
Processes and apparatuses of|continuous processes. Criteria for effectiveness of chemical|heterogeneous and heterogeneous-catalytic
chemical technology, |production. Methods of chemical technology, analysis and|processes from the point of view of
Technology of  Inorganic|synthesis of chemical-technological systems. Regularities of|chemical kinetics;
Gases and Acids, Energy-|homogeneous, heterogeneous and heterogeneous catalytic|- calculate and analyze the material and
technological systems in the|chemical processes. Chemical reactors. Mathematical models|thermal balances of chemical processes;
5 technology ~ of  inorganic|of perfect and real mixing and displacement reactors. Study|- apply the basic kinetic parameters to
Fundamentals of BDIEC FCHT 2215 § substances of typical chemiga_l prot?ucti_on in Iab_oratory practicum describe. the elements of technological 2233
Chemical Technology s carrying out. Instilling skills in calculating mass and heat schgmes, {
D balances of processes. Skills: - to analyze the models and
& technological connections of the CTS;
- simulate the technological process in the
form of virtual laboratory  work.
Competencies: To develop skills for
finding solutions to equations describing
processes in chemical systems, to be able to
apply approximate calculation methods.
MpepexBusntrep: Kamnel  |MakeaTbl:  XMMHSUIBIK-TEXHONIOTHSUIBIK  rporiectepin | Bimimi: okyifenik keskapac Herisinze
xumust, OusnKa, (DU3NKa-XUMHSUIBIK 3aHIbLIBIKTAPbIH 3ePTTey. XUMHUSUIBIK OHUPICTIH Heri3ri
OHEPKICINTIK XUMHUSL. MasMyHBI:  XUMHSUIBIK-TEXHOJOTHSUIBIK  IIPOLECTEP/iH | TEXHOIOTHSUIBIK HPOLECTEPIH JaMBITY/IbIH
HocTpexkBusurrep: JKAIIbl  CHIIATTAMACBHL,  OJAPABIH  TEPMOAMHAMHKAIIBIK | KAl IPHHIUITEPIH TYKBIPbIMIAH
XUMHUSAIBIK TEXHOJIOTUSIHBIH | Tanzgaybl. PeareHTTep/iH KbICHIMBI, TEMIEpaTypachl oHe|Oitesi.
npouecTepi MeH apThIK ~ Mommepi  OoibiHma — mexreynep.  Peaxuus | Mkemaiiri: XuMHAIBIK-TEXHOJIOTUSIIBIK
anmnaparTapbl, KOCTIACBIHBIH TeHe-TeHJIiK KypaMbIH ecentey. biprekri sxoune|npouecrepi yitbiMaacTbipy oaictepi
° Beitopraunkansik ra3gap MEH |reTeporeHi XUMUSUIBIK IIPOLECTEP/iH KHHETHKACHI, aFbIM|Typasl OUTiMAEpIH MeHrepesi.
<} KBIIKBUIIAPABIH aiiMakTapbl, oylapAbl  KymeTy omictepi.  Xumusuibik|JaFapich: XUMMSUIBIK LINKI3AT, CY,
TexHONOTHATBIK 8 Texuonoruscyl, XKobanay npolecTeps mekTeiiTin pakropaapasl Tanaay. ['ereporeni|sneprus xone sHeprus Ko3uepi Typaibl
TpOLECTep/iH BIV/TK TPZ 2215 3 Heri3/lepi JKoHe 3aybIT KATaJIHTHKAIIBIK npoLecTepIin CHIIATTAMACHI. | HETI3Ti aKMapaTThl xKikTeil . 32,33
SaH/IBLIBIKTAphI § xabbikrapsl, b3 Karanusatopasin— ocep ety Mexammsmi.  Tuimni|Kysiperrimiri: Xumusibik-
@

TEXHOJIOTUACBIH/IaF bl
OHEPrOTEXHOJIOT UAIIBIK
Kyierep

peakTopap/bl TaHuay jKoHe ecentey. OHIIPICTIH OHTAIbI
TEXHONOTHAIIBIK PEXKUMIH HEri3/iey NaFAblLIapbiH Urepy.

TEXHOJIOTHSUIBIK MIPOLECT] YHBIMIACTHIPY
JaFIbLIapblH KOPCETY, OPraHUKAaIIbIK HKOHE
OeifopraHuKabIK CHHTE3/IIH €H MaHbI3/IbI
XUMHSUIBIK OHIMIEPIH amy
TEXHOJIOTHSUIAPBIH TYCIHAIPY JKOHE
Tajajayra ue.




XUMHUSIIBIK
HHKCHEPHS
Moy
Moaynb
XHMHYECKast
HHKCHEPHS
Module of
Chemical
Engineering

TIpepexBH3HTHI: Oburas
XUMHS, dusuka,
TIpombiiIeHHast XUMHS
HocrpexkBusursi: [Ipoueccs
M ammapathl  XMMHYECKO
TEXHOJIOTHH,
HEOPraHW4eCKUX  Ta30B U
KHCIIOT, OcHOBBI

TexHonorus

Heab: Uzydenne (U3MKO-XMMHYECKHX 3aKOHOMEPHOCTEH
XUMHUKO-TEXHOJIOTHYECKUX ITPOLECCOB.

Copep:xanue: O6mas
TCXHOJIOTMYECKUX TPOLECCOB, UX Tepmonuuamuqe(:lmﬁ

XapakTepUCTUKa XUMMKO-

anamu3. Orpannuennst B mnpunuune Jle-lllarense mo
JIABIICHUIO, TEMIIEpaType M H30BITKY pearcHTOB. Pacuer
PaBHOBECHOIO coCTaBa pCaKuHOHHOﬁ cmecu. Kunernka
TOMOTCHHBIX H TETEPOrCHHLIX XMMHYECKHX IIPOLECCOB,

3uanus: 3HaTH GOPMYIHPOBATE OOLINE
MPHHIUIBL Pa3pabOTKU OCHOBHBIX
TEXHOJIOTHYECKHUX MPOLIECCOB XMMUUYECKUX
[POM3BOJICTB HA OCHOBE CHCTEMHOTO
noaxoja.

Ymennsi: [[eMOHCTPHUPOBATE 3HAHUS
METOI0B OpraHu3aluu XUMHKO-
TEXHOJIOTHYECKHUX MPOLIECCOB.

8 TPOEKTUPOBAHUS ufobmactn mportekanus, cmocobsr ux uHTeHCn(uKauuy. | HaBpiku: Kinaccuduimposats OCHOBHBIC
3aKoHOMepHOCTH g obGopynoBaune 3aBOJOB,|AHamM3  (AKTOPOB,  JMMHUTHPYIOIIMX  XMMHYECKHE|CBEACHHS O XUMHYECKOM CBIPbE, BOJE,
TEXHOJIOTHYECKHX BJI/KB ZTP 2215 g DHEProTEXHOJIOTHIECKHE mponecchl. XapakTepHCTHKA reTepOreHHO-KaTATHTHIECKUX |9HEPTHH H HCTOYHNKAX YHEPTHH. 32,33
npoLeccoB § CHCTEMBI B TEXHOJIOTMH|mpoueccoB. Mexanusm aeiictBus karanmsaropa. [lonbop n|Komnerenuun: [{emoHCTpHpOBaTH

@ HEOPraHu4vCeCKuX BELICCTB pacuer I?d.)d.)EKTHBHHX PEaKTOpPOB. le/l06p€T€Hlfl€ HABBIKOB |HABBIKH OPraHU3aluHd XUHMHKO-

000CHOBAHUSI ONTHMAIBLHOTO TEXHOJOTUYECKOTO PEXKUMA| TEXHOJIOTHYECKOT O mpouecca, OOBSICHSTE U
MPOU3BOACTBA. AHAIM3UPOBATH TEXHOJIOTUH IPOU3BOACTBA
BRKHEUIINX XUMUYECKUX IIPOAYKTOB
OpPraHuveCKoOro U HEOPraHu4eCcKoro
CHHTE3a.
Prerequisites: General|Goal: Formation of knowledge of physical-chemical| Knowledge: To know be able to formulate
Chemistry, Physics, Industrial|Regularities of chemical-technological processes. general principles for the development of
chemistry Postrequisites: | Contents: General characteristics of chemical-technologicalthe main technological processes of
Processes and apparatuses offprocesses, thermodynamic analysis. Limitations in Le-|chemical production based on a systematic
chemical technology, |Chatelier principle on pressure, temperature and reagent|approach.
Technology ~ of  Inorganic|excess. Calculation of reaction mixture equilibrium|Abilities: To demonstrate knowledge of
Gases and Acids, Energy-|composition. Kinetics of homogeneous and heterogeneous|methods of organizing chemical-
8 technological systems in the|processes, regions of behavior, methods of their|technological processes.
Regularities of g technology ~ of inorganic|intensification. ~Analysis of factors limiting chemical|Skills: Classify basic information about
technological BD/EC RTP 2215 g substances processes. Characteristics of heterogeneous catalytic|chemical raw materials, water, energy and 32,33
processes 8 processes. Mechanism of catalyst action. Selection and|energy sources.
8 calculation of efficient reactors. Mastering skills to|Competencies: To demonstrate the skills
substantiate optimal technological mode of production. of organizing the chemical-technological

process, explain and analyze the
technologies for the production of the most
important chemical products of organic and
inorganic synthesis.

INpepexeusurrep: JKorapei[MakcaTbl:  XUMHAIBIK — TEXHOJOTHMS  MpoIecTepinin|BigiMi: - THNTIK XMMUSIBIK OHipicTepIiH

MaTeMaTHKa, Du3nKa, | TCOPUAIBIK HETI3/IePiH 3epeney. HETi3ri  TIpolecTepi MeH  anmapaTTapbiH

Xumus, Mawmanjbikka | MasmyHbI: KonnanGaset THAPaBIHKA Heri3aepi. | kikTeysi TyKeIpbIMaail Oiei;

Kipicre, Xumusaneik|[MApOMEXaHUKaNBIK  mpouectep — MeH  anmapartap:|MKkemaidiri: - XUMHAIBIK oHAipicTepin

TEXHOJIOTHS Herizaepi. | Tynapipy, cy3y, ueHtpudyramay, ra3gapasl Ta3apTy.|Herisri JkoHe KOCAIKbl IKabIbIKTapblH

MocTpexBusuTTEp: MexaHUKaNbIK TIpOLECTEp MEH >KabIbIKTap: Maiinanay,|ecenTey; - XHMHSAIBIK OHPICTEP/IiH Heri3ri

Kobanay merisaepi, »xone|ycakray. XKeuty nponecrepi. XKoiny Gepy nerisaepi. XKbuty|mpouectepiHin OHTailIbl  MapameTpiepin

3aybIT )Kaﬁ}'(bIKTapH, anmacy ')](861'LBIFBIHLIH )l(iKTeHyi JKOHE OHBI  €CENTEY.|aHBIKTAY/bl Mel—[l"epe}'{L

g» beifopranuKaibik 3artap|Bynanasipy, Oynanasipy anmapathiH ecentey. Macca Gepy|/laFabichl:- XHMHSIIBIK OHIIPICTIH Herisri
XUMHATBIK % TEXHOJIOTHACHIHAAFbI Herizaepi. MoneKynaibIK jkoHe KOHBEKTHBTI Macca ajiMacy.anmapaTTapslH — Taljay, €centey JKoHe
T —_— g 9HEPTOTEXHOJIOTUSIIBIK Macca anmacy npomecTepi: CiHipy; KapamaibiM aiiJiay xoHe|kobanay YIIiH XAMHAIBIK TEXHOJOTHS
Hpottectepi ate BI/TK HTPA 3214 g Kykenep. PEKTH(UKAIMS; CYHBIK SKCTPAKIMs; ancopOIms; KenTipy;|mporecrepinin TeOpVISl.ﬂbTK Heri3aepin 34,43
annaparrapst § KpucTangany. Macca ajMacy arnmnapaTTapbIH ecernrey. KOJIaHyFa; -  Herisri  XUMHSIIBIK

g KaOIBIKTAp/Bl  €CENTEy JKOHE JKobamay

2l Ke3iHAe aiublHFaH OuliMAlI  KOMaHmajza

KOJIIaHyFa JIaF IbITaHA/IbI;
KysiperTismiri: XHUMHUATBIK-
TEXHOJIOTHSIIBIK MPOIECTi  YHBIMAACTBIPY
JIaFIBUTAPBIH  KOPCETY, — ammapaTTap/biH
TYpJCPIH TYCIHIpY JKOHE TanaayFa ue.




XHUMHUSIIBIK
HHKEHEpUs
Moy
Monyns
XAMHYECKast
HHKEHEpUs
Module of
Chemical
Engineering

TIpepexBH3UTBI: Beicuras
MaTeMaTHKa, Dusuka,
Xumusi, Baenenne B
CIIEUUAIBHOCTD, OCHOBBI

XUMMYECKOit
HocrpexkBusutsr:  OCHOBBI
TNPOEKTUPOBAHUSA u
obopynoBanue 3aBOJIOB,
3HCPFOTCXHOHOFMHCCKME

TEXHOJIOTMH.

Heab: /3ydeHue TEOPETHYECKHX OCHOB MPOLIECCOB
XUMMYECKOIT
Copepxanmne:  Teopermyeckue  OCHOBBI  HPOLIECCOB
XUMMYECKOit
THAPABIMKU. ['MapOMexaHnYecKne IMpOLECChl M alapaThl:
(unbTpoBanue, ueHTpudyruposanue,
NCEBIOOKIKCHHE 3€PHUCTOr0 MaTepHaia, OYMCTKA ra30B.
Mexannueckue Ipoueccsl 1 000PYAOBaHHE: U3MEIBUYCHHE,
apobnenue, — KmaccHUKamps — TBEPAOro  Marepuana.

TEXHOJIOTUH.
TEXHOJIOTHH. OCHOBBI MPUKIATHON

OTCTaUBaHHE,

3HaHMSI: - OCHOBY THIIOBBIX [IPOLIECCOB
XHMHYECKON TEeXHOIOTHH;

YMeHus: - K1acCuUIMPOBATH OCHOBHBIE
POLIECCHI U ANNAPaThl XUMUYECKHX
[POHM3BOICTB; -
PACCUYUTBIBATH OCHOBHOE U
BCIIOMOTATe/IbHOE 000PYL0BAHNE THIIOBBIX
XMMHYECKUX IPOM3BOJICTB; - ONPEACIISTH
OITHMAIILHBIC TAPAMETPbl OCHOBHBIX

m' CHCTEMbI B TEXHOJIOTHH HPMO6PCTSHH6 HAaBBIKOB pCLICHUA 3a1a4 0 pacyeTy|npoLeCcCOB XMMHYECCKHX MTPOU3BOJICTB.
Hpoueccm " % HEOPraHu4vCeCKuX BELICCTB. TUAPOMEXaHUYECKUX MPOLECCOB, M0 pacyeTy OCHOBHOIO H HaBbiku: - TNPUMEHATE TCOPETHYCCKUE
anmapaThl BH/KB PAHT 3214 g BCIIOMOTaTeJIbHOTO U60py}JUBaHHﬂ IIpH MPOCKTHPOBAHUH | OCHOBBI IIPOLIECCOB XHUMHYECKON 34 43
XUMHYECKOil 5 XUMHYECKUX NPOU3BOACTB. TEXHOJIOTHH Ul aHA/In3a, pacdyera u "
TEXHOJIOTHU g TIPOCKTUPOBAHHS OCHOBHBIX aIlliapaTtoB
g XHMHYCCKHUX IIPOU3BO/ICTB;
@ TIPUMCHATD MOJTYYCHHBIC 3HAHHUSA B
KOMaH/JE NpH pacyeTe U NNPOCKTUPOBAHUH
OCHOBHOI'0 XUMHYECKOT0O chpyqoBaHm{;
Komnerennusi: J[eMOHCTPHPYET HABBIKH B
Opranu3anuy XUMHYCCKUX U
TEXHOJIOTHYECKHUX MPOLIECCOB, 0oOBsICHSIET
U aHAJTM3UPYET TUIIBI YCTPOHCTB.
Prerequisites: Higher|Goal: Studying the theoretical fundamentals of chemical|Knowledge: - the basis of typical
Mathematics, Physics, [technology processes. processes of chemical technology;
Chemistry, Introduction to|Contents:  Fundamentals of applied hydraulics.|Abilities: - to classify the main processes
Specialty, Fundamentals of|Hydromechanical processes and apparatuses: settling,(and devices of chemical production; - to
Chemical Technology.|filtration, centrifuging gas purification. Mechanical processes|calculate the main and auxiliary equipment
Postrequisites: ~ Bases of|land equipment: grinding, crushing. Heat processes.|of typical chemical production; - to
design and equipment of|Fundamentals of heat transfer. Classification of heat|determine the optimal parameters of the
“N’— plants, Energy technological|exchange equipment and its calculation. Evaporation,|main processes of chemical production.
% systems in technology offcalculation of an evaporator. Mass transfer fundamentals.|Skills: - apply the theoretical foundations
Processes and g’ inorganic substances. Molecular and convective mass transfer. Mass transfer|of chemical technology processes for the
apparatuses of BD/EC PACHT 3214 B processes: absorption; simple distillation and rectification;|analysis, calculation and design of basic 34,43
chemical technology 3 liquid extraction; adsorption; drying; crystallization. [devices of chemical production; - apply the
S Calculation of mass transfer apparatuses. knowledge gained in the team in the
& calculation and design of basic chemical
equipment;
Competence: Demonstrates skills in
organizing chemical and technological
processes, explains and analyzes the types
of devices .
TpepexBusntrep: JKorapsl|MakcaTel: XUMHSIBIK TEXHOJIOTHSAIAFb Heri3ri kbuly-|BimiMi: - XHMHSIBIK TEXHOJNOIHSHBIH
Maremaruka, DusKKa, [Macca aMacy poLecTepit 3eprrey. JKBUTyaJIMaCy MPOLECTEPiHiH  (PUNKAIBIK
Xumus, Mamanzbikka|Ma3MyHBI: KbUIY IpOLECTEpPL: KbI3AbIPY, CaJKbIHIATY,|HEri3iH Tycinaipe Ouiei;
Kipicre, Xumusnelk[kongencanus. Koty Oepy wmerisnepi. XKbuty anmacy|Mkemaimiri: - Xumus oHAIPICIHIH KbLy|
TEXHOJIOTHS Heri3zepi. | ’KabIbIKTapbIH ecentey. Bynannsipy, OynanasIpy|Maccaanmacy npouecrepi MeH
HocTpexkBusurrep: anmnapathiH - ecentey. XMMHsUIBIK KaOJIBIKTa KbUIYJIbI|annapaTTapbii KiKTeyi;
[t} XKobanay Herisgepl, JkoHe|TachIMaijayiblH OHEpPKOCINTIK omicTepl. Macca ammacy|- THUNTIK XMMMSUIBIK OHIIPICTEPHIH HErisri
& 3ayBIT 5KabIBIKTapBL, | IpoLecTepi: CciHipy; KaparnaibimM aiinay JKOHE|XKOHE KOCAJIKbl KaOIbIKTApbIH  ecenTeyi
Kbty sxone 3 Beitoprauukansik 3aTTap | pekTuuKaus; CYHBIK JKCTpAKLHs; ancopOLus; Kenripy;|urepeni;
MaccaanMacy BII/TK ZhMA 3214 @ TEXHOJIOT MSICHIH/1aF bl KpucTannaHy. MoJeKynaiblK KOHE KOHBEKTHUBTI Macca|/laFabIchl: - XMMUSUIBIK OHIIPICTIH Herisri 34,43
nporecrepi § DHEPrOTEXHOJIOTUSIIBIK anmacy, Mmacca Oepyaid Herisri Tenzeyl. Herisri KpLly-|KbUlyaiMmacy — ammaparTapbiH  skobanay
S Kyierep. Macca ajaMacy NpPOLECTepiH JKOHE XHMHMsUIBIK OHJIpIiC|XkKoHe ecenTey, Tanjay YIIH XUMHSIBIK
8 anmapaTTapblH Taljay, ecelTey XKOHe xKobanay. TEXHOJIOTHs  HPOLECTEPIHIH  TEOPUSIIBIK

HET13/IepiH KOJJaHy/Ibl MCHIePe/i.;

Kysiperriiri: XUMUSIBIK
TEXHOJIOTUs1arbl JKbLTy-Maccaaimacy|
MPOLECTEP/IH Heri3epin

KaJIBIITACTBIPA/IbL.




XUMHSIIBIK
MHKEHepHus
MOy
Moayns
XHMHYECKast
MHKEHepHus
Module of
Chemical
Engineering

Temo u
MaccooOMeHHbIe
MPOLIECCHI

BJI/KB

TMOP 3214

30/0/30/55/12,5/22,5

IpepekBU3NTHI: Beicuras
MaTeMaTHKa, dusnka,
Xumus, Beenenne B
CIICUHaIbHOCTD, OCHOBH
XUMHYECKOH TCXHOJIOTUH.
MocrpexBu3utbl:  OCHOBBI
TIPOCKTHPOBAHUSA n
obopynoBanue 3aBOJIOB,

DHEProTeXHONOTHYECKHE
CHCTEMBI B TEXHOJIOTHH
HEOPraHUYECKUX BEUICCTB.

Hens: M3yduTh OCHOBHBIC TEMIO- MaccOOOMEHHBIC
TPOIIECCH B XMMHYECKOH TEXHOJIOTHH.

Conep:xanme:  TerioBele  TPOLECCHI:  HAarpeBaHMe,
oxnmaxaeHne, KonaeHcaius. OCHOBBI  TerUIONEpenaum.
Pacuer Temmoo6mennoro oGopynosanus. Brimapusanue,
pacyer BBIMApHOTO ammapara. [IpoMbIlIIEHHBIE CIOCOOBI
mepeHoca  TEMJIOTHI B XMMHYECKOH  ammaparype.
MaccooOmenHEIe  mpomecchl:  abcopbumsa;  mpocTas
MEPEroHKa M PEKTH(HKALMA; KUIAKOCTHAS SKCTPAKIHSA;
afcopOuus; CymKa; KpuCTautu3anus. MONeKyIapHEIH 1
KOHBEKTHBHBII ~ MacCOTIEPEHOC, OCHOBHOE  YPaBHCHHE
Maccomepeniaun.  AHanmM3, pacyeT W NPOECKTHPOBAHHE
OCHOBHBIX TEIJIOMacCOOOMEHHBIX TIPOLIECCOB M amNMapaToB
XHMHYECKHX TIPOU3BOJICTB.

3HaHMs: - TEIIIOMAacCOOOMEHHBIE
TPOLECChI XUMHYECKO# TEXHONOTHI
Ymenusi: - 00BSICHIT YPU3HUECKYIO
OCHOBY TEIOMacCOOOMEHHBIX MPOIECCOB
XHMHYCCKO# TEXHONOTHH;

- KmaccuuumpoBarsb
TEIIIOMACCOOOMEHHBIE POLECCH 1
anmapathl XHMHYECKHX MPOU3BOJICTB;

- PacCUMTBIBATH OCHOBHOE H
BCIIOMOTATENbHOE 000PYI0BaHHE THITOBBIX
XHMHYECKHX MPOH3BO/ICTB;

HaBbIKH: - IPHUMEHSATh TEOPETHYECKHE
OCHOBBI TIPOIIECCOB XUMHYECKOIT
TEXHOJIOTHH JUISl aHAJIN3a, pacueTa i
MPOEKTHPOBAHHE OCHOBHBIX
TEIIOMACCOOOMEHHBIX aMMapaToB
XHMHYECKHX MPOH3BOJICTB.
Kommnerenuusi: popMupoBanme 0CHOBBI
TMPOLECCOB TEMIIOMACCONepeHoca B
XHMHYECKOH TEXHOIOTHH.

34,43




XUMHUSIIBIK
HHKECHEpHUs
MOy
Moyns
XUMHYCCKas
HHKECHEpHUs
Module of
Chemical
Engineering

Prerequisites: Higher
Mathematics, Physics,
Chemistry, Introduction to
Specialty, Fundamentals of

Goal: To study main heat and mass transfer processes in
chemical technology.

Contents: Heat processes: heating, cooling, condensation.
Fundamentals of heat transfer. Calculation of heat exchange

Knowledge: - heat and mass transfer
processes of chemical technology;
Abilities: - explain the physical basis of
heat and mass transfer processes of

Chemical Technology.|equipment. Evaporation, calculation of an evaporator.|chemical technology;
Postrequisites:  Bases  of|Industrial methods of heat transfer in chemical equipment.|- to classify heat and mass transfer
“N’» design and equipment of|Mass transfer processes: absorption; simple distillation and|processes and devices of chemical
% plants, Energy technological|refining; liquid extraction; adsorption; drying; crystallization.|productions;
Heat and mass transfer o systems in technology of|Molecular and convective mass transfer, basic mass transfer|- to calculate the main and auxiliary
processes BD/EC HMTP 3214 E inorganic substances. equation. Analysis, calculation and design of main heat and|equipment of typical chemical productions; 34,43
§ mass transfer processes and apparatuses for chemical|Skills: - apply the theoretical foundations
S productions. of chemical technology processes for
& analysis, calculation and design of basic
heat and mass transfer devices of chemical
industries.
Competence: formation of the basis for
heat and mass transfer processes in
chemical technology.
INpepexsusurrep:  JKanmei[Makcarbi:  OpraHuKanblK — KOCBUIBICTapJBIH  KypaMbIH, | BisliMi: - opraHMKasbIK KOCBITBICTApIBIH
XUMUA, AHaJTHTVIKaJ'lBIK KYPBUIBIMBIH, KaCVICTTCpiH JKOHE aiy QI(iCTCpiH 3epaeney. KypaMbl MCH KYPBIJIBICBIH BCPTTEyﬂiH
xumus, @usnkanblk  koHe|MasmyHbl: XUMHANBIK OaiilaHBICTApABIH TYPJIEpi JKOHE|HETi3ri YFBIMAAphl, TEPMUH/CPI, dTicTepi
KOJUTOUATBIK XUMHS, | OPraHHKAJIBIK KOCBITTIBICTAP/IBIH MOJICKYJTAJIapBIHIaF bl |MCH KypaJllapblH cumarTait 6iﬂ€}1i
DKCHEPUMEHTTiK 3epTTey|aToMaapabiH  e3apa acepi. Kemipcyrexrep (ankammap,|Mkempidiri: - ctynentrepain Gomamak
TCXHHUKACHI, eHepKSCil’lTiK AIIKCHACP, AKUHJCP, HUKIOAIKaHaap, AUCHAEP, apeHarlap) MaMaH/bIFbIHA 6ar}1ap 6Cp6 OTBIPBITI,
w0 XUMHUA. JKOHC OJ1IapaeIH TYBIHABIIAPHI. KeMiprTeKTep MCH | CHHTCTHKAJIBIK OPTraHUKAJIBIK XHMHS
g l'loc-rpelcnnquTep: TYBIHABIIAPJBI Ay TQCiTI}Z[epi, XUMHUAIBIK KaCI/IETTepi MCH MQCEJ’ICHEpiH KOIT KOJIEM/IC TalIKblIayabl
OHepkacinTik BIUTK OOH 3217 g Gkiepxecinrik CY/IbI | KOJIAAHBLIYBI; MYHAai, OHEIR, KypaMEl JKIHE OREY Tocinzepi;| MeHrepeni. 2730
OPraHuKaJIbIK XHMHSA ﬂ JlanbIHAAy, KEU'IHLI](CLB TIOJTUMEPIIEP, TaTOrCHAl KOMIPCYTCKTED. Llarm,lcu: = OPraHUKAJIBIK KOCBUIBICTAP/AbI
§ TEXHOJIOTUA, 3[(0.‘10]'!45”15"( ﬂpOﬁﬂeMaIlap}:[H meure OTBIPBITT, 69.‘1}7, Tasajay KoHe H}JCHTVI@)HK&L{H“J’I&Y
Eeﬁopraﬂukaﬂmx 3aTrap OpraHuKaJIbIK KOCBITIBICTAP/IbI Tasapry, OpraHuKaJIbIK| QI(iCTCpiH CaJIBICTBIPYABI MeHl‘epe}li;
TEXHOJIOTUSIChIHAFbI KaJZIbIKTap/Ibl K9JIETe JKapaTy jkeHiHzeri Minaerrepai menry | Kysiperrimiri: xumusisik
OKOJIOTUAIIBIK Maceenep. Jar/bTapbIH KAJTBITITACTRIPY. IKCIICPUMEHTTEP, 68KbUTay JKIHE eIy
HOTHIKEIIEPiH TaJlj[ay JKoHe TYCIHIIpY
JlarIbUIapbIH KaJIBINTaCThIPa/bI.
TIpepexBu3uTbr: O6wwas Hens: U3yuenne cocraBa, CTpOSHHs, CBOUCTB M CIOCOO0B | 3HAHMUSA: - OCHOBHbIE [OHATHUS, TEPMHHBI,
XUMUA, Dusnyeckas 1 TIOJTy4E€HHUSI OPraHUYECKUX coeu,uueuni METO/Ibl M CPE/ICTBA HM3Y4YEHHUs COCTaBa U
kosutouHas xumust, Texunka |Conepakanne: THIIbI XUMHUECKHX CBSI3€H U B3aMMHOE CTPOEHHUsI OPraHHYECKHX COEIMHEHMIH.
OKCIEPUMEHTAIIbHBIX BJIMSIHUE aTOMOB B MOJIEKYJIaX OPraHH4YeCKUX coeuuueunﬁ, Vmenus: - oﬁcymuarb BOIIPOCHL
MCCJIB}JOBallMﬁ, YI'JICBOLLOPOLLM (aJlKallbl, QJIKEHBI, AJIKWHBI, IIUKJIOAJIKAHBI, CHUHTETHYECKOI opraunqecxoifl XHUMHUH HA
HpOMblLLUlelllla}l XUMHA. JIMCHBI, apeuu) U UX MTPOU3BOJIHBIE. Crioco0bt TI0JIy4YeHHUs, 0OJIBIIIOM KOJINMYECTBE TIPUMEPOB,
TocTpeKBU3HTDI: XHMHYECKHE CBOMCTBA M IPUMEHEHHE YIIIeBOIOPOIOB U OPHEHTHPYACH Ha OyIyIIyI0
HpOMblLLUlelllla}l TIPOU3BO/HBIX] lle(b’l'b, ee COCTaB M Croco0bl uepepaGm‘Ku; CIIEUHATIBHOCTD CTY/IEHTOB;
BOJ1I0MMO/ITOTOBKA, TIOJIMMEPBI, IAJIOr€HYTJIEBOI0PO/IBI. HaBbiku: - CpaBHUBATbL METO/IbI
0 Dkonoruyeckue npodiems B |IIpuBuTHE yMEHHH peLIaTh 3a4a4U [0 OYUCTKE BBIJICNICHHS], OUMCTKH M MICHTUDHKALII
B TEXHOJIOTMH HEOPraHUYECKUX [OPraHUYECKUX coeﬂ,uueuuﬁ, YTUIIM3AaUUU OPTaHUYECKUX OpraHuyecKux COe,ElMHCHMﬁ;
Tpombrientas BJUKB POH 3215 S BEIECTB, OTXOJI0B C PELIEHHEM JKOJIOTHYECKUX TPOdIeM. Komnerenuun: CHopMupoBaTh HaBBIKH 27,30
OpranmHeckas XuMus 9 Be30TX0/Has TEXHOMOTHA. aHANM3a M MHTEPIPETALMIO PE3YIIbTATOB
é XUMHYECKHUX IKCIIEPUMEHTOB,

HaOIIOIeHUIT 1 H3MEpeHHI.




XUMHUSLIBIK
HMHKEHEPHs
Moy
Monyns
XUMUYECKast
HMHKEHEPHs
Module of
Chemical
Engineering

Prerequisites: General
Chemistry, Physical and
colloid chemistry, Industrial
chemistry, Technique of
experimental Studies.
Postrequisites: Non-Waste
Texhnology, Environmental
Problems in Technology of

Goal: Studying the composition, structure, properties and
methods of obtaining organic compounds. Contents: Types
of chemical bonds and mutual influence of atoms in
molecules of organic compounds. Hydrocarbons (alkanes,
alkenes, alkynes, cycloalkanes, dienes, arenes) and their
derivatives. Production methods, chemical properties and
use of hydrocarbons and derivatives; oil, its composition and
processing methods; polymers, halocarbons. Instilling skills

Knowledge: - basic concepts, terms,
methods and means of studying the
composition and structure of organic
compounds.

Abilities: - discuss issues of synthetic
organic chemistry on a large number of|
examples, focusing on the future specialty|
of students;

B Inorganic Substances, to solve problems of cleaning organic compounds, recycling|Skills: - compare methods of isolation,
Industrial organic BDJEC 0Ch 3215 % Industrial water treatment. organic waste with solving environmental problems. purification and identification of organic 730
chemistry ] compounds; '

5 Competencies: To form the skills of|

«@ analysis and interpretation of the results of|

chemical experiments, observations and
measurements.
TpepexBusurrep:  JKammsr|MakcaTsl: Buoxumus KypchIHBIH jKainbl epeskernepi MeH  |Biiaimi: Tipi opraHu3mMHIH KypaMbIHa
XUMUS, AHaIMTHKATIBIK | TEOPUSUIBIK HETi3/IepiH 3epTTey. KIPETiH XUMHSIIBIK TaOUFH 3aTTap -
xumusd, Pusnkanbik  koHe|MasMyHbl: BHOXUMESA, OHBI 3epTTEY 0OBEKTINEPI. Gemnoxrap, epMeHTTEp, KOMipcynap,
KOJUTOMATBIK XUMUSA, | BHOXUMUATIBIK 3epTTeynep. ACCHMUTIALNS XKoHE JIMMUTEP, BUTAMUH/IEP, HYKJICHH
DKCHEPUMEHTTiK 3epTTey | IMCCUMMIIALMSA YFBIMBI. MHKPOOpPraHU3MICPIH KBIIIKBUIAAPhl TYPAITBI KAl YFRIMIAP
TEXHUKAChI, OnepkacinTik Gnoxumuscel. KemipcynapabiH aHaspoOThI aMacybl kKoHE  |MEH TYCIHIKTepi, 0map/IbIH GHOXHMHUACHIH
XHMHUSA. OCIMJTIKTEP/IiH TBIHBIC ATyBl, AIIBITY TPOLECTEPI, TOTBIFY JKOHE KYPBLIBIM/IBIK YHBIMIACYBIH,
IMocTpexBusuTTEp: JKOHE METab0IM3M MPOIECTEPi. AMHHKBIIIKBLIIAPEI, KacHeTTepi MeH KbI3METTepin Oinesi.
©OHepkacinTik CYIIbl | I9pYMEH/IEP, TOPMOHIAP, MUHEPAILIAP, ONap/IbiH Mxempainiri: Con cuskrel 6e10K, HyKICHH
JaiibIaay, KanpIKehI3| pu3HonOTHATBIK peti XaHE acep eTy MEXaHU3Mi. KBIIIKBIIAAPhI, KOMipcymap, Maiinap

7 TEXHOJIOTHS, bronorusibik 00bekTinep/e OOMBIN KaTKaH OHOXUMHSUIBIK |CHHTE31 MEH Tipi aF3a/laFbl 3aT anMacy

g Beiiopranukaisik 3aTTap|npouecTepai Tanaay, GHOXUMHSIIBIK IPOLECTEPAi 3epTTey  |epeKuIeTiKTepiH urepei.

BuoxuMus BIUTK Bio 3215 g TEXHOJIOT UAChIHIAF bl YIIiH 03 GeTiHIIe SKCIepUMEHTTEp XKYPri3y JaFbLIapsIH Jarapicb: TipurizikTiH GHOXMMUSAIBIK 31,53

\n 9KOJIOTHAIIBIK MICENIENep. KaJIbINTaCcThIPY. HETi3/IePIMEH TaHBICTHIPY KOHE

§ OGMOXMMMUSHBIH JKETICTIKTEPiH KopceTe

iz Tipi ar3amap/sin
KypaMbIHa KipeTiH XUMHUAIBIK TaOUFH
3aTTap/IbIH KYPBUTBIMBIH 3€pTTEY, Tipi
aF3ayap/IbIH KYPaMbIHA KipEeTiH XHMHUAIBIK
TaOMFM 3aTTap/IbIH ©3TepiCiH capanTay
JKOHE Tipi MaTepusiia GOTAThIH XMMHUSITBIK
PpeaKIuAIapIbl MOJICKYIANBIK ICHT eiie
MalIbIKTaHYbIH KOPCEeTeIi.
TMpepexsusnter: O6mas Ienn: M3yanTh 061IME MOTOXEHUS U TEOPETHUCCKHE 3uanus: 3Hath 00mMeE CBOiCTBA
xumus, Pusnyeckas u OCHOBBI Kypca OHOXHMHH. XHMHYECKHX MPUPOJIHBIX BEIICCTB,
KononHas xumus, Texuuka |Conepxanne: bruoxumus, oObeKThI €& HCCIIEI0BAHMS. BXOJIAIIIMX B COCTAB KUBOTO OPraHU3Ma -
9KCTIEPHMEHTATBHBIX Broxumudeckne nccnenoBanns. ITorATHE accHMHIIAIMN M |OeKOB, DePMEHTOB, YriIeBOJIOB, JTHITHIOB,
HCCIIe/IOBAHMIA, JIMCCUMMIIAIIMH. BHOXMMHUS MHKPOOPTaHH3MOB. BHTaMHHOB, HyKJIEHHOBBIX KHCIIOT, HX
TTpoMEIIIICHHAs XUMHS. AHa3poOHBII 0OMEH YriIeBOJIOB M JIbIXaHUE PACTECHHI, GHOXHUMHIO, CTPYKTYPHYFO OPTaHH3aIIHIO,
TocTpeKBH3HTHI: TPOIIECCH OPOKEHNS, OKHCITUTENbHBIE H OOMEHHBIE CBO¥CTBA M PyHKIMH.
TTpoMeImIeHHas MPOIIECChl. AMHHOKHCIIOThI, BUTAMHHbI, TOPMOHBI, YMmenusi: JIleMOHCTPHPOBATH 3HAHUS 1O
BOJIOTIOITOTOBKA, MHHEpaJIbHbIC BEIIECTBA, UX (PU3HONOTHYECKas POJIb H CHHTE3y O€JIKOB, HYKJIEHHOBBIX KHCIIOT,

] DKONOruyecKyre MpodIeMbl B | MeXaHH3M JieiicTBus. POpMHUPOBaHHE YMEHMIH YIJIEBOJIOB, )KMPOB M X MeTaboIHuecKHe

é TEXHOJIOTHH HEOPraHNYECKHX |aHAM3MPOBATh OHOXUMHYECKHE MPOIIECCHI, IpoTeKarolme [3ddexTs B opranusme.

Broxumust BJUKB Bio 3215 S BEIIECTB, B GHOJIOTHYECKHX 0OBEKTAX, CAMOCTOSTENBHO PoBOMTh | HaBbikmu: OXapakTepnu3oBaTh CTPYKTYpHI 31,53

g Be30TX0/1Has TEXHOIOTHS. 9KCIIEPMMEHTHI JUTA H3Y4eHHs OMOXMMMYECKHX TMPOIECCOB. |IPUPOIHBIX XHMHUUYECKHUX BEIIECTB,

@

W3MCHCHHS MPUPOHBIX XUMHYECKHX
BCIICCTB B KUBBIX OpraHu3Max.
KOMI’IBTCHH""Z HCMOHCTpVIpOBaTL
HAaBBIKH TPOBC/ICHHUS XUMHYCCKHUX pCaKIIHﬁ
B BELIECTBE HA MOJICKYJIAPHOM YPOBHE C
XapaKTepHCTHKON UX CBOWCTB U
BO3MOKHOCTBIO HX MOJICIMPOBAHMUS B
JKU3HE/IEATEILHOCTH OPraHu3Ma.




Prerequisites: General
Chemistry, Physical and
colloid chemistry, Industrial
chemistry, Technique of
experimental Studies.
Postrequisites: Non-Waste

Goal: Studying the general provisions and theoretical
foundations of biochemistry course.

Contents: Biochemistry, objects of its research. Biochemical
research. The concept of assimilation and dissimilation.
Biochemistry of microorganisms. Anaerobic carbohydrate
metabolism and plant respiration, fermentation processes,

Knowledge: To know general concepts
and ideas about biochemical substances that
affect the structure and composition of the
body - proteins, enzymes, carbohydrates,
lipids, vitamins, nucleic acids.

Abilities: To characterize their

o] Texhnology, Environmental |oxidative and metabolic processes. Amino acids, vitamins,  [biochemistry and the structure of their
§ Problems in Technology of  |hormones, minerals, their physiological role and mechanism |organization, properties and physiological
Biochemistry BD/EC Bio 3215 S Inorganic Substances, of action. Formation of skills to analyze biochemical functions. 31,53
g Industrial water treatment. processes occurring in biological objects, independently Skills: To analyze the synthesis of proteins,
IS5 conduct experiments to study biochemical processes. nucleic acids, carbohydrates, fats and
metabolic effects in the body.
Competencies: To demonstrate skills in
biochemical synthesis and processing of
results.
MAMAH/IbIK MOJAYJBJAEPI /MOAYJHU CHEUHWAJIBHOCTH/ SPECIALITY MODULES
TIpepexBH3uTTEp: MakcaTbl:  CTyZeHTTepAi OoJjamiak — MaMaHAbIFbIMEH, | BimiMi: - XMMUSUIBIK TeXHOMOrUs
KasakcTaHHBIH Kasipri 3amaH|0aKkagaBp/bl JaiblHIayra KOMBUIATBIH HETi3ri TalanTapMeH |OakalaBphbl KOHE KapaThLIbICTaHy
Tapuxpl,  JKaumbl  XMMHS. | TaHBICTEIPY. GaKajaBpbl MaMaH/BIFBIHBIH POITi MEH
TlocTpexkBH3NTTEP: Masmynbr: Hrepinerin  6inim Gepy GaraapiaMachIHbIH|MaHBI3BIH Oiyesi;
AHAIUTUKAIIBIK XUMUSL, [CHIIATTaMachl, IoHapanblK Oaiinanpictap, TexHuka sxone|Mkemaiiiri: - oky 6arapaamachit,
OHzipictik XHMHS, TeXHOTOTHs.  GaKaNaBPbIHBIH ~ OUTIKTUNK — CHIIaTTaMachl. |GaKkanaBpIbIH KaCiON JaibIHIBIFbIHA
3 XUMUSIBIK TEXHOJIOTHs | XMMHSIBIK TE€XHOJOTHAHBI IaMBITY/bIH HEri3ri Ke3eHuepi,|KoHbIIAThIH HEri3ri TalanTap/sl Hrepes;
Maansika Kipicre BIVTK MK 1216 % Heri3aepi, DKCIePHMEHTTIK Beﬁf)]?raHP{K??JIblK JKOHE OpPraHMKAIBIK 3aTTapiblH Herisri|laFabIchl: - TEXHHKA JKOHE TeXHONIOTUA 5254
o 3epTTey TeXHHKACHI. OHIIPICTEPIHIH ~ JaMy  TapuXbl, aBTOMATTaHBIPBLIFAH | 0aKaaBpPLIHBIH 6OIAMIAK KbI3METIHIH
g Gackapy kyienepin enrisy. Herisri GeiiopraHnKaibIK OHE|CHIIATBIH TYCIHYre JaFIblIaHa b}
« OpraHMKaJIblK CHHTE3 eHimuepiniH Ttypiepi. Xumusuibik| Kysiperriniri: - xumus enepkoci6i men
HHKEHEPUAIaFbl TEXHOJIOTUSIIBIK llpOl.lCCTCplli 6acl<apym.1u XUMMSIIBIK CapanTamMaHbl JaMbITY/IbIH
moHi, oGbekTiepi skoHe MiHzerrepi. CryneHTTepai KociOu |Herisri keseHuepin MeHrepy;
KbI3METKE bIHTAJIaHJIBIPY. - kadepa TapUXbl MEH FBUIBIMH 3€pPTTEY
GarbITTapbIH MCHIEPY.
IMpepekBu3uTHI: Ienn: O3HaKOMIICHHE CTYNEHTOB ¢ Oymymiei npodeccueii,3HaHuA: - 3HAHUE PONH M 3HAYCHHUS
COBpCMCHHaﬂ HCTOPHSA | OCHOBHBIMH TpCé()BaHM?{M" K IIOATrOTOBKEC 6aKa.naBpa. CICUHATTBHOCTH 68K&H3Bp XUMHYECKO
Kasaxcrana, OGmas xumus. (Conepxanue: XapaKkTephcTHKa 0CBaNBAEMO¥i | TEXHONIOTHH 1 GaKalaBp eCTECTBO3HAHHS;
l'loﬂpemm}m‘u: 06pa3OBaTCJTLHOﬁ TIpOrpaMMmBel, MCKIUCUMIUTHHAPHBIC VYMeHusi: - OCBaMBaeT y‘lC6Hy¥O
AuanuTudeckas XUMMUs, | CBA3H, KBaﬂl/Iq)HKal[HOHHaH XapakTCpUCTHKaA EaKaﬂaBpa TiporpaMmy, OCHOBHBIC TpC6OBaHVlﬂ K
MaMaH}Z(LIK o HpOMblLLUlelllla}l Xl/lMl/l}i, TCXHUKH l/i TCXHOJIOTUH. OCHOBHHC STanel  PasBUTHA ﬂqu)CCCHOHaﬂBHOﬁ TOJATrOTOBKE
HEFiSILepi MO}'[yﬂi g OcHOBBI XUMHUYECKOH | XUMHYECKOH TEXHOJIOTHH, HCTOpHS PasBUTHA OCHOBHBIX 63‘(311215})3; .
MO[IyJ'lB OCHOBBI BgeﬂeHy‘e B g TEXHOJIOTUH, Texuuka TIPOM3BOJCTB HCOPraHWYCCKHMX M OPraHH4YCCKHUX BEHICCTB, HaBbIKH: - TOHUMATh XapakTtep 6y}]yﬂleﬂ
BI[/KB VS 1216 Xe] IKCIEPUMEHTAIIbHBIX BHEIPEHHUs] aBTOMATH3WPOBAHHBIX CHCTEM YIPaBJICHHUS. | 1CATCIbHOCTH Gakananpa TEXHUKH U 52,54
CMCIHATBHOCTH | CHenHalbHOCTh ] it
MOdUIe Of g HUCCIC1I0BAaHUN BVI}IBI TIPOTYKIIHH OCHOBHOI'O HEOPraHu4ecKoro M |TEXHOJIOTHH;
S opraHndeckoro cuutesa. Ilpenver, oObekThl H  3amadr | KommeTeHumm: - 0CBOCHHE OCHOBHBIX
Fundamentals of =3 >
Speciality ynpaBjieHus TEXHOJIOTHIECKUMHU TporeccaMn B[9Tanos passuTHsI XUMHYECKOI

XUMHYECKOH WHKCHEPHUH. MOTVIBaIU/IS{ CTYJICHTOB K
MpOdeCCHOHANBHOI e TENbHOCTH.

TIPOMBINIVIEHHOCTH U XUMHYECKO
IKCIIEPTHU3BI;

- U3yYeHHE HCTOPHH Kadeaphl 1
HamnpaBJIeHHUIl HayYHBIX HCCIIEIOBAHMH.




Prerequisites: Contemporary
Histoty of Kazakhstan,
Genereal Chemistry.
Post-requirements: Analitical
Chemistry, Industrial

Goal: Familiarization of students with future profession,
basic requirements for bachelor training.

Contents: Characteristics of the educational program
“Chemical  technology  of inorganic  substances",
interdisciplinary connection, qualification characteristics of

Knowledge: - knowledge of the role and
significance of the specialty Bachelor of
Chemical Technology and Bachelor of
Natural Science;

Abilities: - masters the curriculum, the

] chemistry, Fundamentals of ~ [Bachelor of engineering and technology, main stages of|main requirements for the professional
§ chemical technology, chemical technology development. History of development|training of a bachelor;
Introduction to the S Techniques of Experimental  |of inorganic substances” main productions. Understanding[Skills: - understand the nature of the future
. BD/EC 1S 1216 o . . . s . . 52,54
Specialty rs} Studies. the nature of future work of a bachelor of engineering and|activity of the Bachelor of Engineering and

S technology, motivation for professional activities. Technology;

8 Competencies: - mastering the main stages
of the development of the chemical industry
and chemical expertise;

- study of the history of the department and
the directions of scientific research.
TIpepexBu3urrep: Makcarbt: FouteiMu MOTiHAI Kypy npunumuntepi MmeH|BimiMi: - 1eKcHKO-rpaMMaTHKAIIBIK
KazakcranubiH Kasipri 3amaH|omicTepin yHperTy, akaleMHUsIbIK Ka3yablH €peKIIeniKTepi|xKyiieae MoTiH xka3a Ginei;
TapHXBI, JKorapbl|MeH TypiepiH 3epTTey. HMxemaiiri: - rpaMMaTHKaNBIK Tataay
MaTreéMaTuka, Kannbl xumusi. M23M¥Hbli AK(’i}JEMMﬂJ’lHK JKa3yablH, FBUIBIMA CTl/lJ'llr}JiH JKacan any, OKyra apHajlaraH
THocTpexkBusurrep: epekmeniri  MeH  Typaepi. FbUIbIMEH - MOTIHAI  Kypy|rpaMMAaTHKAJIbIK )KOHE JTEKCHKAIBIK
OHipicTiK XNMHs, OHAIPICTIK | IPHHIMNITEP], OPTYPIIi JKAHPAAFHI FHITBIMH MOTIHAEPAI KYPy | MaTepHaniapablH JKETKITIKTI KoTeMiH
g XUMUA, XHMHS{J’IHK Cpe)l(eﬂepi: JIOTHKa, CEHiM}Z[iJ'liK, JKAaHAJIBIK, e3€KTiJ’liK, JIJICI. |MTEPY, aca KHBIH €MEC KIHE OpTalia, KHbIH
Ax 3 TEXHOJIOTHS Heri3aepl, [FeimbiMu - MOTiHMEH KyMbIC Ke3eHzepi. Jlepekkos3aepi|TaThiH MOTIHAEPIH ayaapy/abl Hrepesi.
AJICMUSIIBIK Ka3y S . . . . . . .
Heriwepi BH/TK AZhN 1216 £ :)KCHCPHMCHTTIK 3CpTTCY|Tanaay KpHUTEpHHIIEPL. FruteiMu JIQUCKCO3 ATUKAChI. ﬂﬂf}lbl.cl:-l: - JIaTbIH 9]?[1]1.6“1 JACPCKTEPIH 15
3 TCXHHUKACHI. AKa}lCMI/IﬂJ’lLIK AJalIBIK KaruaaTTapblH CCKEPE OTBIPBII, |Ka3aK TUIl HEMECE Ka31prl 3aMaHf bl
g FBUTBIMH-3EPTTEY  KYMBICBIH, 9cce, AHHOTauMA, ©3|OKbLIaTHIH TiNAIH Gapabap
6axH}:(aMaJ1apm MCH MaKajJaJlapblH JKOHC JHIJIOMIBIK K¥6BIHLICT€1PLIMEH CaJpICTRIpA 6iﬂy’l‘€
JKYMBICTBI OPBIH/IAY YIIiH FBUIBIMH MOTiHACPAI KYpacCTHIPY|IaFabliaHab:;
JIaFbLIaphl. KysiperTiuiri: - opdorpadusisik xoHe
TPaMMAaTHKAJIBIK 3aH/BIIBIKTBI
KaJIbINTACTRIPA OTBIPBII, , JTAaThIH
TAHOATADRIN CAVATTRI KAVITRI MEHTENETT.
l'lpepelcnwsu'ru: ueJ’Ib: OGy‘IEHI/IC TIpHHIIMIIAM W TpUEMaM  CO3JaHus 3HaHl’lﬂZ = YMEECT MUCaTh TEKCT B JICKCHKO-
ConeMeHHas{ HCTOPHSA | HAYIHOTO TEKCTa, H3Yy4YCHHE Cl'[ELll/Ifbl/lKlfI n BHUI0B rpaMMaanecKoﬁ CHUCTEMEC,
KMEIXCTBH&, Beiciras AKaJICMHUYCCKOT0 nuchMa. | YMeHnus: - YMCHHC JI€/IaTh
MaTreMaTuka, O6ll[aﬂ XUMHUA. Couepmanue: CITCLlI/Iq)l/IKa U BHIblI aKaJICMHYCCKOTO FpaMMaTM‘ICCKHﬁ aHaJin3, OCBanuBaTh
MaMaH}lHK l'loc-rpelcnusuTu: TIMChbMA, HAYYHOTO CTHIIA. l'[pqu.anI CO3/IaHus HAYYHOTO }Z(OCTaTO‘IHbIﬁ OGBCM TPaMMaTH4€CKOTro 1
HCri3Elei MO}Iyﬂi w0 AuanuTudeckas XUMHU, | TEKCTA, TPABHUIT MOCTPOCHHUSA HAYYHBIX TEKCTOB PA3IMYHBIX|JICKCHYCCKOr0 Marepraia Ui YTCHUS,
Motyntb OCHOBBI g TIpombiiiennas XHMHUS, [KaHPOB: JIOTHKA, JIOCTOBEPHOCTh, HOBH3HA, AKTYalbHOCTh, |0CBAMBATh MEPEBOJI HE 0COOO CITOKHBIX U
CIeIHATBHOCTH OcnoBbt g OcHoBbl XMMHYECKOH | 10Ka3aTeTbHOCTh. JTanbl pabOTH HAJ HAYYHBIM TEKCTOM. |CPEHHUX, CIOXKHBIX TATHHCKHX TEKCTOB.
Module of aKaJIeMHYecKoro BJI/KB OAP 1216 £ TEXHOJIOTUH, Texunka|Kpurepun  orGopa  MCTOYHMKOB. OTHKa  HaydHoro|HaBBIKM: - yMCHHS COTIOCTABIATh JaHHBIC 15
Fundamentals of |™CPMa g 9KCIEPHUMEHTAIbHBIX 1UTHPOBaHHA. HaBBIKM COCTABJICHHS HAYYHBIX TEKCTOB JUIs | TATHHCKOTO anaBuTa ¢ aIeKBaTHBIMH
Speciality 3 HCCIIeI0BaHMH BBITIOJIHEHHS Hay4HO-HMCCIIE/I0BATETbCKOM PabOTHI, [ IBICHUAMH Ka3aXCKOTO S3bIKA HITH
HarmMcaHus 3cce, aHHOTauHﬁ, COGCTBCHHLIX JIOKJIaJIOB M| COBPEMECHHOTO H3Y4acMOro A3bIKa;
crateii W )Z[l/ll'[ﬂOMHOﬁ paGOTLI C Y4YE€TOM MNPHHIHIIOB KOMI’ICTCH“"MZ = BJIQJICTh TPAMOTHBIM
aKa}lCMH‘ICCKOﬁ YCCTHOCTH. HArMCaHUECM JIAaTHHCKHUX 3HAKOB,
(bopmupys opporpaduueckne u
TPaMMaTH4Y€CKHE HABBIKH.
Prerequisites: Contemporary |Goal: Teaching the principles and techniques of creating a| Knowledge: - can write a text in a lexical
Histoty of Kazakhstan, Higher |scientific text, studying the specifics and types of academic|and grammatical system;
Mathematics, Genereal writing. Abilities: - the ability to do grammatical
Chemistry. Contents: Specifics and types of academic writing, scientific|analysis, master a sufficient amount of
Post-requirements: Analitical |style. Principles of creating a scientific text, rules for|grammatical and lexical material for
i) Chemistry, Industrial constructing  scientific texts of various genres: logic, |reading, master the translation of not
S chemistry, Fundamentals of  [reliability, novelty, relevance, evidence. Stages of working|particularly complex and medium-sized,
Fundamentals of BD/EC FAW 1216 § chemical technology, on a scientific text. Criteria for selecting sources. Ethics of{complex Latin texts. 15
Acadimic Writing i) Techniques of Experimental  |scientific citation. Skills in composing scientific texts for|Skills: - the ability to compare the data of
S Studies. carrying out research work, writing essays, annotations, own|the Latin alphabet with adequate
(=)

reports and articles and degree works, taking into account
the principles of academic integrity.

phenomena of the Kazakh language or the
modern language being studied;
Competencies: - to have a competent
spelling of Latin characters, forming
spelling and grammatical skills.




Mamanbik
Herizaepi Moy
Momynb 0cHOBBI
CrieraaIbHOCTH

Module of
Fundamentals of
Speciality

TlpepexBuzutrep:  JKanms
XUMHSI, OHEPKACINTIK XHUMHUs

MakcaThbl: MUHEPaI/Ibl IIHKI3aTThl OHIIPY &KOHE OHJICyre
JaiibIHJIay dJlCTEpiH 3epTTey.

Binimi: - MuHepai bl koHe eKiHmiei
MIHKI3aTThI GaiibITy ToCiIIEP] TYpasbl

TMocTpexkBu3nTTEP: MasmyHbl: Tay-KeH aictepi. ¥HFbIMaIap/sl Oyprbuiay Gineni;
MruHepanasl  Ty3Hap  JKOHE|)KoHe jKapy KYMBICTaphIH XKYPrisy. O3ipiey, apury Mkemaiiri: - XuMus eHepKaCiOiHiH
cintizep TEXHOJIOTUACHI, | JKyMbICTapbl. TaOHFATTaFbl €PUTIH TY3/ap XKOHE Olapibl MIMKI3aT PeCypCTapbiH JKIKTEY/i Hrepet;
Beiiopranukaiblk rasgap MeH|eHmipy anicrepi. ITaiinansl Kazoamapipl GabITyIbIH JIaFapIChI: - MHKI3aTThI GalbITYIBIH
Iy KBIIIKBLIIAPIBIH MaHbI3bl. CKPHHMHT, YCaKTay jKoHe yCaKTay. Heri3ri KepceTKilTepiH ecenteyui
MuHepa bl KoHe g TEXHONOTHACH, ~ XUMHANBIK|paBUTaIMANBIK GaifbiTy mpomectepi. droTamms. JKYPTi3yre JaFbliaHabl;
eKiHmineit & TEXHOJIOTHSHBIH TpoIeccTepi| DIeKTPOMATHUTTIK, EKTPOCTATHKAIBIK KOHE XUMHUSANIBIK |- IIMKI3aTThl TEXHONOTHANIBIK OHICYTe
LMK3ATTAPIBI KA3bill KIUTK MEZSEEEJI‘;DT E JKOHE almapaTTapsl. GaitpiTy omictepi. Kaiitanama mmkizaTTl enIeyre JIalbIHIAY/IbIH HETi3Ti mpouecTepin 38,46
arty xKoHe naitbHIay S RaffbIHIBIK. Te“xaonon.mnlm.( npotiecTep i KeTinaipy yurin - |3Kyprisyai Konnanazs. ,
TEXHONOTUACH g IIMKI3aTThl GallbITy THIMAUTINIH Tanzaay. K‘B.lpeTTlﬂll'l: - MUHCPATILIK ufmmarm
5 SHJIIpY JKoHE KeHiHTi eHeyre faifbIHaay
omicTepin Kyiieney/i KalbImTacTbIpaIbl;
- GaifbIPFBI KEHJIeP MEH @HEPKACINTIK
eHiMzepi GaiibITy IIporecTepiHin
(DU3HKAIIBIK-XHMHUSUIIBIK HEri3epin
MeHrepe]i;
IpepekBU3HTHI: O6mas|Ueab: H3ydenne MeTo0B [00BIMM M MOATOTOBKH|3HAHMS: - 0 cocobax oborameHus
XUMUA, npOMLILLUTCHHaﬂ MHHEPAITBbHOTO CBIpBS K nepepa6o'rke. MHHEPATBHOTO ¥ BTOPHYHOTO CHIPHS;
XUMUA Couepmaune: CITOCOﬁbI }Zl06l>l'“ll/l TIOJIE3HBIX HCKOTIAeMBbIX. | YMeHHsI: - OCBauBaeT KﬂaCCH(i)HKaL[HK’
nOCTpeK’B“BMTI:I: EypEHI/Ie CKBAXHH W TPOBCACHHE B3PBIBHBIX pa60'r. CBIPBEBBIX PECYPCOB XUMHYECKOH
Texuonorus  MHHepabHBIX|Pa3paboTka, BCKpBIIHEIC paboOThl. PacTBOpHMEIC COJNHM B|MPOMBIILIEHHOCTH;
coneit " menoyei, [mpupone u Merombl ux n00bruM. 3HaueHne oboramienus| HaBbIKK: - HABBIKAMH TPOBEACHHS
UN’— Texuonorus MUHEPAIBbHBIX | TTOJIC3HBIX HMCKOITaCMBbIX. Fpoxoqenue, HPOGHCHHC H|[pacdyeTa OCHOBHBIX ToKazaTenen
o yIoOpeHuid, Texnonorust |u3menbueHne. [ 'paBUTAIIMOHHBIE MPOIECCH OOOTaIIEHH. |06OTaIeH s ChIPhS;
TexHonorus 1o00b49n vl
1 TIO/TOTOBKH g HEOPraHu4eCcKux rasoB u (DJ'IOTEL]H”. MCTO}JLI OIEKTPOMArHUTHOTO, | - BEICHHE OCHOBHBIX IMPOIIECCOB .
MHHEpATSHOTO 1 TIJI/KB TDPMBS s KHCJIOT, TIponeccs I:l 9MEKTPOCTATHYECKOTO M XMMHYECKOrO  00OTaleHHs. |TOATOTOBKH CBIPbS K TEXHOJTOTHYECKOH 38,46
N § / 2301 S anmnaparbl xumuyeckoit | [TogrotoBka K mepepaboTke BTOPHYHOTO ChIpbA. AHamu3s|oOpaboTke.
BTOPHFHOTO CHIpES: 8 TEXHOJIOTHH. 3 deKxTHBHOCTH oGoranieHus CBIPbsI quist| Komnerenmnu: - popmupyer
8 COBEPUICHCTBOBAHHUSA TEXHOJIOTHYCCKUX MPOIIECCOB. CHUCTEMATHU3AlLUI0 METO/I0B ﬂOﬁLI“Wl u
TIOJITOTOBKH MHHEPAJIBHOTO ChIPhS K
rocneyiomeii mepepaboTke;
- BJlIajicet Cbl/ISHKO-XHMH‘{CCK"MM
OCHOBAMH TPOIIECCOB 0OOTACHNS
KOPEHHBIX Py/l ¥ TTPOMBILLICHHOH
TIPOJIYKIIMH;
Prerequisites: General|Goal: Study of methods of mining and preparation of Knowledge: - about the methods of
Chemistry, Industrial| mineral raw materials for processing. enrichment of mineral and secondary raw
chemistry Contents: Mineral mining methods. Well drilling and materials;
Postrequisites: ~ Technology/|blasting. Development, overburden works. Soluble salts in | Abilities: - masters the classification of raw
of Mineral Salts and Alkalis, |nature and methods for their mining. Value of mineral materials of the chemical industry;
w0 Technology  of  Inorganic|enrichment. Screening, crushing and grinding. Gravitational [Skills: - skills of calculating the main
Technology of Mining § Gases and Acids, Non-waste|processes of enrichment. Flotation. Methods of indicators of the enrichment of raw
and Preparation of o Technology, Processes and|electromagnetic, electrostatic and chemical enrichment. materials;
Mineral and PD/EC TMPMSRM B Apparatuses  of  Chemical|Preparation for processing of secondary raw materials. - maintaining the main processes of 38,46
Secondary Raw 2301 S Technology. Analysis of the efficiency of enrichment of raw materials for |preparing raw materials for processing.
Materials g improvement of technological processes. Competencies: - forms a systematization
8 of methods of extraction and preparation of

mineral raw materials for subsequent
processing; - owns the physical and
chemical bases of the processes of
enrichment of indigenous ores and
industrial products;




MamaHaBIK
Herizaepi Moy
Moyns 0CHOBBI
CTENHaTbHOCTH

Module of
Fundamentals of

Speciality

TIpepexBu3urrep:
AHaIMTHKATIBIK XUMHS,
DuU3HKaILIK KOHE
KOJUIOMATBIK XMMHSL,
MamanzsIkka Kipicre.
Mocrpexsusurrep: b3T-

MakcaTbl: KaTaTUTHKAIBIK IPOLECTePAiH XHMHSIBIK
KHHETHKA JKOHE TEPMOAMHAMUKACBIHBIH HETI3T1 3aHAapbIH,
GesceHIpIIreH KeleH TEOPUsCHIH 3epTTey

Minperi: Herisri ’kopama XUMHSIIBIK KHHETHKA.
XUMHANBIK PEaKIUANapAblH KHUHETHKANBIK KIKTEITyl.
Kypaeni XuMusIIBIK peakiuusaap/IblH KHHETHKAJIBIK TeHACYI.

BiniMi: - XUMHSIIBIK KHHETUKAHBIH HETI3r1
YFBIMJAPBI, 3aHAAPBI JKOHE OJIAPABIH
MaTeMaTUKAJIBIK KOPIHICIH Oitei;
Wxempiniri: - KaTThl KaTaIu3aTOpPIApIbIH
HETI3ri TEXHOJIOTHSUIBIK CHIIATTaMaIapbIH
AHBIKTAY/Ibl HTEPEIi.

0 JIaFbl SHEPrOTEXHOJIOTHIBIK | KapamaiibiM KaiiTBIMCBI3 5KOHE KYpAE/i peakHsUIapAblH JlaFabIChI: - HETi3ri KHHETHKAIBIK
§ Kyitenep, belopraHukanblK |KMHETHKABIK Tanaysl. BipiHuti, eKiHiIi peTTi KaiTBIMAB  |CHIATTaMaIap/bl €CEnTey i KYPrisy,
o ras3zap MeH KbIIIKbUINAPIBIH | peakuusuiap. DKCIePUMEHTAIIbI AepeKTep OOMbIHIIA TUNTIK Kocibn ecenTepai memyae
XUMHATEIK KAHETHIA KII/TK HKK 2301 E TexHonorusAckl, XKobamay PpeaKIust KbUIIAMIBIFBIHBIH TYPAKTBICHI MEH TOPTIOIH MaTEeMaTUKAJIBIK OMICTEPAl KOIAAHAIBI; 42,46
PKOHE KaTamis § HETi3/Iepi )KoHe 3aybIT aHBIKTAy ofici. AKTHBTEHIIpY dHeprusicol. Kartamntukansik | Ky3iperTisiiri: -XuMHsAIBIK KHHETHKAHBIH
§ JKaOIBIKTapPBI. nmpouecTepain kikrenyi. Knnetnka xone TEOPHSUIBIK HETI3ACPIiH KOHE XHMUSUIBIK
8 TEPMOIMHAMHUKAHBIH ©3apa Oaiinanbicel. Kunernka €CenTeyICp TCXHUKAChIH Mel—xrepe,ui;
TPOLECTIH ATOM/BIK-MONEKY/IAIBIK KYPBUIBIMIBIK JCHIeiti
perinae. Karanms xoHe Tene-TeHaik. KatanuTHKambk Wik
HETi3ri Ke3eHaepiK Tiz0eri petinae.
HpepeKBumTu: Heﬂb: H3Y4YUTh OCHOBHBIE 3aKOHBI XUMHYECKON KHHEeTHKH|3HaHus: - OCHOBHBIE TIOHATHA, 3aKOHBI
AnHanuTHdeckas XUMUs, |1 TEPMOJMHAMHUKH KaTaIMTUYECKUX [IPOLIECCOB, TEOPHUIO XUMHYECKO KHHETUKH u ux
Dusnyeckass W KOJUIOWIHAS AKTUBUPOBAHHOT'O KOMILJIEKCa Couepmaﬂne: MaTEMaTHYECKOE BhIPAKECHUE,
XUMUS, Bsenenne B|OcHOBHO# MOCTYJIaT XUMHYECKOH KUHETUKH. YMeHMsl: -  BJIaJieeT  ONpesielieHneM
CIEeUHATBHOCTD. Kunerunyeckas KHaCCHleKElHH}l XUMHYECKUX peaKle“d, OCHOBHBIX TEXHOJIOTHYECKHX
g HOCTpeKBHSMTM: Kunernueckoe YPaBHEHHUE CIIOKHBIX XUMHYECKUX peaKle“d, XapaKTepUCTHK TBEPJBIX KaTaJIN3aTOPOB.
% Texnonorus HEOPraHN4YCCKUX Kunernyeckuii ananmus TPOCTBIX HeoGpamme u ciokHbIX | HaBbIKH: - BBITIOJIHATH pacueTsl
Xumuueckas l‘ul/KB HKK 2301 § I":;BOB " KHUCIIOT, pealfl.ll{l?l, OGpa‘mMme PeakIuu 1epBoro, l?i[o]?f)r() nopslmia, OCHOBHLIv)-( KI/II-{STI/[‘{ECKV[X xapal(fepncmlc, 42,46
KUHETHKA U KaTalu3 w HEPTOTEXHOJIOTHYCCKHE Merox OIpEAC/ICHUs TIOpsi/Ika U KOHCTAHTbl CKOPOCTH |IIPUMEHATH MATEMATHYECKUE METO/IbI IIPHU "
154 cucteMsl B THB, OCHOBBI|peakuun 10 OKCHEPHMEHTAJIbHBIM HAHHBIM. DHEPrHsi|pelIeHHH THIOBBIX PO(ECCHOHAIBHBIX
g TIPOEKTHPOBAHHS n|akruBauun. Kiaccuukanus KaTalMTHYECKHX IIPOLECCOB. |3anad;
© 000py/10BaHKE 3aBOJIOB. Bsaumocss3p kunetuku u repmoauHamuku. Kunernka xax|Kommerenmmu: - BJIAJIETh
ATOMHO-MOJICKYJIAPHBIN CTPYKTYPHBIH YPOBEHb HpOLECCa.|TEOPETHYECKUMH OCHOBAMH XHMHYECKOi
Karamuz u PpaBHOBECHE. Karanutuyeckuii LUK  KaK|KMHETHKH H TEXHUKOU XUMHYECKUX
T1I0CIE€10BATEIbHOCTD KIIHOYEBbIX C’l‘?l,ul/ll\;l‘ PpacyeToB;
Prerequisites: Analytical[Purpose: to study the basic laws of chemical kineticsand ~ |Knowledge: - Basic concepts, laws of
chemistry,  Physical  and|thermodynamics of catalytic processes, the theory of the chemical kinetics and their mathematical
colloidal chemistry, |activated complex expression;
- Introduction  to  specialty. [Contents: the Basic postulate of chemical kinetics. Kinetic | Abilities: - has the ability to determine the
N Postrequisites: ~ Technology|classification of chemical reactions. Kinetic equation of main technological characteristics of solid
B of Inorganic Gases and Acids, |complex chemical reactions. Kinetic analysis of simple catalysts.
Chemical kinetics and PDIEC CKC 2301 % Energy Technological Systems irrev_ersible and complex reactions. Revers?b!e reactions of S‘killgz - perfor_m_ calculations of b§sic 1246
catalysis o in the Technology  offthe first, second order. Method for determining the order kinetic characteristics, apply mathematical ’
8 Inorganic Substances, |and constant of the reaction rate from experimental data. methods in solving typical professional
g Fundamentals of Designing|Activation energy. Classification of catalytic processes. The |tasks;
@

Equipment of Plans

relationship of kinetics and thermodynamics. Kinetics as the
atomic-molecular structural level of the process. Catalysis
and equilibrium. Catalytic cycle as a sequence of key stages.

Competencies: - master the theoretical
foundations of chemical kinetics and
chemical calculation techniques;




MamaHaBIK
Herizaepi Moy
Moyns 0CHOBBI
CTENHaTbHOCTH

Module of
Fundamentals of
Speciality

TlpepexBuzutrep:  JKaums

MakcaThl: XUMHUAIBIK TEXHOJIOTHS YPCTEPiHiH OTyiHiH

Binimi: - XMMHUSAJIBIK TEXHOIOTHS

XUMUA, AHaIUTHKATBIK | Kb 3aH/IbUIBIKTapbIH 3€PTTECY. HpouecrepiHiH JKalmbl 3aHABUIBIKTAPbI
xumusi, @DHU3MKaNBIK  JkoHe|Ma3MyHBI: TEPMOJAMHAMUKAIBIK XKYiieaepaiH Heri3ri Gineni.
KOJUIOMITBI XUMUA, ¢H3HK8—XI/IMPUUIHK KIHE TEPMOJMHAMHUKAJIBIK Hkemaiairi: - XUMHSIIBIK
OHepKacikTik  OpraHMKaibIK|cunartamanapsl. Kyii Tenneyi. Tene-TeHmiKTiH xKaumbl KOCBLIBICTAP/IbIH JKbLTYCHIHBIM/IBLIBIK,
XUMHS, Dusuka. (maprrapbl. XKbUTy ChIABIMIBIIBIKTE €CeNTEeY IiH SHTPOIHA, TY3UIy JKOHE JKaHY XKBLITYBI, Terle;
TlocTpekBU3HTTEP: JKYBIKTAJIFaH dticTepi. XUMHSIBIK KOCBLIBICTAPIBIH Maia | TeHIiK jkoHe N306apIIbIK-H30TEPMHUSIIBIK,
o XUMHAIBIK KHHETHKA JKOHe |00ty jKoHe sKaHy sKbltybl. TepMOIHHAMHKAIIBIK QJIeyeTTiH TYPAKTBICHIH aHBIKTAY/IbI
m’ KaTasms, B3T-narel |noTeHnManaap/bl aHbIKTay. Peakius arybIHbIH urepei;
Bei/iopraHnKanLn( l-f\l SHEPTOTEXHOJIOT UAIBIK TEPMOJANHAMHUKAIIBIK BIKTHMAJIJABIFbIH €CENITEY. XUMUSITBIK ﬂafﬂblcbl: - XUMHUAIBIK al?manymﬂl-(
3arTap KI/TK BZTIN 3217 % kyitenep, XKobanay Herizzepi|Tene-TeHuik T¥paKTI>ICI>I', ras cyﬁm](rm((bazaﬂgK ai/mva.nynap TEOPHUSUIBIK 3ePTTEYJIEPiHiH HOTHKEIePiH 45,50
TEXHOJIOTHACBIHBIH g JKOHE 3aYBIT )Ka6ﬂLIKTﬁpI>L TepMUH.PIHaMPIKaCLL Kaf{TLIMLILI? Tapajiens, Ti36eKTi Janenaeyre lI?llFIILIIIaHaHLI; !
imimaik Herizaepi g KYPJZIENi XUMHSUIBIK TIPOIECTEPiH KUHETHKACHI. - HPOLECTEPIiH OTY BIKTHMAJIIBIFbI MCH
S BeliopranuKaibIk 3aTTap/bIH TEXHOIOTHACBIHIAFBI GarbIThIH aHBIKTAY YIIIH XKYie
® XUMHUAJIBIK al?manynapubl JKbUIAM1ay/IbIH KaTaJITU THKAIBIK JKaFIaifbIHbIH Herisri CbI/ISl/Il(a-XI/lMPISUILI](
QHiCiH KOJI1aHy. JKOHE TEPMOIMHAMHUKAITBIK
cunarraMaaapbiH KOJAaHabl;
Kysiperriiri: - KoJ11aHbICTarbl
TEXHOJIOTHsLIapAbl OHTaﬁﬂaﬂﬂblpy JKOHE
sKeTinaipy GoiibIHIIa memimMaep Kabbuiiay
JKOHE OJIAPIBIH THIMALTIF
Garanay/IbIMEHrepe/ii.
l'lpepechmuTu: Oﬁll(aﬂ ueJ’ILZ H3YYUTh OGLL[VIC 3aKOHOMEPHOCTH MPOTCKAHUA 3HaHl/IﬂZ - OGLI.]I/IE 3aKOHOMEPHOCTH
XUMUA, npOMLILLUTCHHaﬂ TIpOLEeccoB XUMHYECKOI TEXHOIOTHH. TIpOIECCoB XUMHYECKOH TEXHOJIOTHH.
Opranuveckas XUMHUA, Couepmaune: OCHOBHHG @HZMKO—XHMH'{CCK"E u Ymenus: - OMNpEACTCHUEM KOHCTAHT
AHannuTHYeCKas XUMHA, | TCPMOIHHAMHYCCKHEC XapaKTCPHUCTHKH TCIJIOEMKOCTH, SHTPOTIHH, TCTIJIOTBI
dusnyeckas u KOJTOUIHASA | TCPMOIHHAMHYCCKUX CHCTEM. YpaBHer-me COCTOSAHUA. 06pa305a1—lm{ M TOPCHHUSA XUMHYCCKUX
XUMUA, Dusuka OGLI.]I/IE YCIOBHSA PABHOBECHS. an6HM)KCHHHe METOAbI COEHHHCHHﬁ, PAaBHOBECHOTO U H30621pH0-
wn l'locrpe:camuru: pacucra Ternoemkoctel. Temmora 06pa305al—mx n H30TCPMHUYECKOTO NTOTCHIIHAIA,
g Xumuueckast KHHETHKa u Cropanus XUMHYCCKUX COCZ[HHEHHﬁ. Oﬂpe}leﬂeHHe HaBbiku: - JIOKa3bIBaTh PE3YIbTAThI
Teope'mqect(ue UN1 Karajius, TCPMOJAHHAMHUYCCKHUX IMMOTCHIIHAJIOB. Pacuer TCOPETHYCCKHUX HCCHC}JOBEHHFI
OCHOBBI TEXHOJIOTHH TIJI/KB TOTNV 3217 E DHeproTeXHOJIOTHYeCKHe TEPMOMHAMHYCCKOH BEPOATHOCTH MPOTEKAHHA PEAKIMH. |XHMHUYECKOTO MPEBPAIICHUS; - 45,50
HeOpraHHeckux g CUCTEMBI B THB, OcHOBBI KOHCT&HTa XUMHYECKOTO PaBHOBCCHA, TCPMOJMHAMHKA HUCII0JIb30BaTh OCHOBHBIC Cl)VB"KD-
BEINECTB g TIPOCKTUPOBAHUS u FZBO)I(I/I}ZIKOCPEBHLIX l'[pCBpalL[CHMﬁ. KHHCTHKa CIIOXKHBIX XUMHYCCKHE H TCPMOIMHAMHYCCKHE
§ oGopy;.Louauue 3aBO/IOB. XUMHYCCKHUX TPOTIECCOB 06paTMMHX, TIapajuICIbHBIX, XapakKTePpUCTHKH COCTOSAHHUSA CHCTEMBI JUTS
TOCICA10BATCIIbHBIX. anlMCHCHVlC KaTaJIMTH4YCCKOTO OMNPEACTICHUS BEPOATHOCTH W HAINIPABJICHHUS
METO/1a YCKOPCHHSA XUMHYCCKUX ]'lpCBpaLl.lCHVlﬁ B TIPOTEKAHMS TTPOIIECCOB;
TCXHOJIOTHH HCOPTraHUYCCKHUX BEIIECTB. OGUII/IC TIPHHITHITBI K()MI'IeTeHll"HZ = MPUHUMATh PCHICHUS 110
COBEPUICHCTBOBAHUA XHMHKO-TCXHOJIOTHYCCKHUX MPOIICCCOB |ONTHMHU3AIMH H COBEPIICHCTBOBAHUIO
B TEXHOJIOTHH HCOPTaHUYCCKUX BCIICCTB. CYHIECTBYIOIIHX TEXHOJIOTHH U OILICHUBATH
ux 3 HeKTHBHOCTb.
Prerequisites: General|Purpose: to study the General regularities of the processes| Knowledge: - general laws of chemical
Chemistry, Organic|of chemical technology. Content: |technology processes.
Chemistry,  Analytical and|Basic physical-chemical and thermodynamic characteristics|Abilities: - determination of the constants
Physical Chemistry, Physical|of thermodynamic systems. Equation of state. General|of heat capacity, entropy, heat of formation
and Colloid Chemistry, [equilibrium conditions. Approximate methods of heatfand gorenje of chemical compounds,
. Physics capacity calculation. Heat of formation and combustion of|equilibrium and isobaric-isothermal
N Postrequisites: Chemical|chemical compounds. Determination of thermodynamic|potential;
. o} kinetics and catalysis, Energy[potentials. Calculation of thermodynamic probability of|Skills: - to prove the results of theoretical
Theoretical bases of N . X . . . . . . L
o Technological Systems in the|reactions. Chemical equilibrium constant, thermodynamics of|studies of chemical transformation; - to use
Technology of BD/EC TBTIS 3217 re) . - . - . . . 45,50
. e} Technology  of  Inorganic|gas-liquid phase transformations. Kinetics of complex|the basic physico-chemical and
Inorganic Substances 8 Substances, Fundamentals of|{chemical processes reversible, parallel, sequential.[thermodynamic characteristics of the state
g Designing  Equipment  of|Application of catalytic method of acceleration of chemical|of the system to determine the probability|
® Plans. transformations in technology of inorganic substances. and direction of the processes;

Competencies: - make decisions on
optimization and improvement of existing
technologies and evaluate their
effectiveness.




Mamanbik
Herizaepi Moy
Momynb 0cHOBBI
CrieraaIbHOCTH

Module of
Fundamentals of
Speciality

TlpepexBu3urrep:
AHAIUTUKAIBIK XUMUSL,
DuU3HKAIBIK KOHE
KOJUIOU/ITBIK XUMMS,
MawmanzsIkka Kipicre,
XUMHUAJIBIK TEXHOJIOTUs
Heri3aepi.

Makcarbl: TaqyprusUlblK YPAICTEPAIH TEOPHSUIBIK LTIMIH
JKOHE TY3/BIKTapJaH Ty34apibl aly[dblH TEXHOJOTHUSIIBIK|
PEKUM/ICPIH OKBII YHPEHY.

Ma3smynsbr: Epirimrik guarpammacst. Epitinainepain xsuty
CHIMBIMIBUIBIFEL. By  KbicbiMbl.  Epirinpineri — cyasiy
Gencenniniri.  Kary — Temmeparypacel  jkoHe  KaitHay
‘TeMIeparypacel, Oy KbICHIMbIHA Toyenaitik. Kpucranmany.

Binimi: - cy epirinainepiniy Kacuerrepine
JKOHE  OKyHenepiiH — (pU3MKa-XUMUSIIBIK
aHaNu3iHe HEri3jie/ren TAITyprusiabIK
MPOLECTEPAIH  TECOPUSUIBIK  HEri3aepiH
Gineni.

Hxemaiiri: - epirinaitepaeH
OeHopraHNKaibIK  KOCBUIBICTAPbI  €piTy,

o HocTpexkBusurrep: Cy-Ty3 KyienepiHiH epiriliTik jAuarpaMMachiH —Kypy|OymaHzablpy, — KpHCTangay  omicTepiMeH
m’ XuUMHANBIK KHHETHKA )KoHe  [omicTepi. EpirimTik guarpaMManapblH KOJJAHY apKblIbl|aly/bl HIepei;
TajTyprusibK e karanu3, B3T-narpt ecentepai wenry Tocinaepi. Exi jKoHe yII KOMMOHEHTTI|- MMHEpanabl MIMK3aTThl OHICYMIH €H
ypaicrepaix BIVTK GUIT 3217 % ’3He‘]'31‘0TeXHOﬂ0I‘PISUIbIK ) ) KyHenepai E].).aBaJ:llrlK JqMarpaMmanapia ycoiny. Exi xkoHe yi | THIMI KOAapbIH Tal-.m_ayrfi HIKEM}:IeHELll; 3746
TEOPUSICHI MEH [re) Kyiienep, JKobanay Herisiepi |KOMIOHEHTT] €Ki Ty3jap oHe KpUCTALIOruapartapel Gap|JdaFabicel: - epiriTikTiH  (a3ambik !
TEXHOJIOTHSICHI g JKOHE 3ayBIT JKaOIBIKTaPhL. auarpammanap. ®aszaneik guarpammanap OoiieiHina Gymany|anarpaMManapsl GoibIHIIA epiTiHAIepaeH
g JKOHE KpHCTAlAaHy npouecTepiH ecenTey. TY31apael KpuCTalaay l'lpOLIECiH ecenTey|
«@ HOTHXKEIEpiH Garanayra JarablIaHaibl;
Kysiperriniri: - ekl KoHe  ymr
KOMITOHEHTTI KyHenepaiy ¢usnka-
XHUMUSUIBIK ~ KACHETTEPiH  3epTTey  YILIiH
3€pPTXaHAIBIK ')KCHEpPlI\lEHTTCp,Eli
JKocnapJayabl MCHFCPE}JL
HpepeKBumTu: Heﬂb: H3Y4YUTh TEOPETHYECKHE OCHOBBI TaNyprHYE€CKHX 3HaHus: - TEOPETUYECKUE OCHOBBI
AnHanuTudeckas XUMMU, | TIPOLECCOB, OCHOBAHHBIE Ha CBOWCTBAaX BOJHBIX PacTBOPOB | Talypru4eCKuX MpOHecCOB Ha OCHOBE
Dusnyeckass W KOJUIOWIHAS | K tbl/[SHKO»XHMH'-ISCKOM AHaJIMU3€ CUCTEM. CBOWCTB BOJHBIX PpacTBOpOB U d)I/BI/IKO—
XUMHUA, Bsenenne B Couepmaﬂne: Z[narpaMMa PacTBOPUMOCTH. TennoeMKoCTb | XHMHYECKOTO aHAINU3a CHCTEM.
CIEeUHaIBbHOCTD, OCHOBBI PacTBOpOB. [[aBJ'leHl/Ie napa. AKTHBHOCTBH BOJIbI B|YMeHus: - ocBanBaer ToJIy4yeHue
XUMHYECKO TEXHOJIOTHH. | paCTBOpax. TeMnepaTypa 3aMep3aHus W TeMIeparypa|HEOpraHu4eCcKux COeIMHEHHUH U3
HUCTpeKBHSl/lTM: KHITICHUA, 3aBUCUMOCTDL oT JaBJICHUSA Tapa. | pacTBOpOB METOIaMH paCTBOPEHHUS,
o Xumuueckas  kuHeTuka  M|Kpucrammmsaums.  MeToibl  NMOCTPOEHMsl  JMArpaMM [MCHapeHHs, KpHCTaLIM3aluu;
g" KaTanms, pPAacTBOPHUMOCTH  BOJHO-cONEBbIX  cucteM.  CHocoObl|- azanTupyercs K BEIOOpY Hanbolee
Teopm H TEXHONOTHS g’. SHCPFOTEXHOHOFMWCCKME peLieHus 3aj1a4 Cc HUCIT0JIb30BAHUEM JarpaMm SQ)Q)CKTHBHLIX HyTeﬁ {IepepaGOTKu
ramypruYeckux BH/KB TTGP 3217 > CHCTEMBI B THB, OcHOBBI PacTBOPUMOCTH. Hpez{crasﬂeﬂne JBYyX- H|MHUHEPAJIIBHOTO CBIPbS; 37,46
IpoIIeCccoB g TIPOCKTHPOBAHUSA M| TPEXKOMIIOHEHTHBIX CHCTEM Ha lbaS(!BLIX JuarpaMmax. HaBbIKH: - OLICHUBATH pe3ysibTaThl
g 000py/10BaHKE 3aBOJIOB. JIByX- M TPEXKOMIIOHEHTHbIE [JHarpaMMbl C JBOMHBIMH|pacyera IpoLecca KpHUCTALIM3ALMH Coleit
§ CONSIMH M KPHCTAJUIOrMApaTaMu. Pacdyer mpoieccoB|u3 pacTBopos 1o (pa3oBbIM AHarpamMmam
HCIAPEHHs ¥ KPUCTAUIM3ALNK 110 (pa30BBIM AMarpaMMaM. | pacTBOPUMOCTH;
KoMmmnerenuuu: - BiaJieth
[UIAHMPOBAHHEM JIa00PATOPHBIX
9KCIIEPUMEHTOB JUIsl H3y4eHUs: PU3HKO-
XUMHYECKHX CBOMCTB JBYX-H
TPEXKOMIIOHEHTHBIX CUCTEM.
Prerequisites: Analytical[Purpose: to study the theoretical basis of mineral-salt| Knowledge: - theoretical foundations of
chemistry, ~ Physical  and|processes and technological regimes of obtaining salts by the|galurgical processes based on the properties
colloidal chemistry, | mineral-salt method. of aqueous solutions and physico-chemical
Introduction  to  specialty,|Contents:The diagram of solubility. Heat capacity of|analysis of systems.
Fundamentals of chemical|solutions. Vapor pressure. Activity of water in solutions.|Abilities: - masters the production of
technology. Freezing point and boiling point, dependence on steam|inorganic compounds from solutions by
Postrequisites: Chemical|pressure. Crystallization. Methods of constructing diagrams|methods of dissolution, evaporation,
& kinetics and catalysis, Energy|of solubility of water-salt systems. Methods for solving|crystallization;
S Technological Systems in the|problems using solubility diagrams. Representation of two-|- adapts to the choice of the most effective
Theory and N Technology  of  Inorganic|and three-component systems on phase diagrams. Two-and|ways of processing mineral raw materials;
technology of mineral-| ~ BD/EC | TTMSP 3217 rs Substances, Fundamentals of|three-component diagrams with double salts and|Skills: - to evaluate the results of 37,46
salt processes 3 Designing  Equipment  of|crystallohydrates. ~ Calculation ~of  evaporation  and|calculating the process of crystallization of
g Plans. crystallization processes by phase diagrams. Technology of|salts from solutions according to phase
o

production of table salt.

solubility diagrams;

Competencies: - to master the planning of
laboratory experiments to study the physico-|
chemical properties of two-and three-
component systems.




Konman6anst
FBUTBIMAAP
Herizaepi Moy
Moyns 0OCHOBBI
TIPUKITAHBIX
HayK
Module of
Fundamentals of
Applied Sciences

IpepexBesurrep:  XKanmst
xumusi, Dusuka, XUMHUSIbIK

Makcarbl: OelOpraHHKablK KOCBUIBICTAp ©OHAIpiciHaeri
OHEPTHAHBI YHEMJICY/IIH HETi3T1 KO IAPbIH 3epTTey.

BiniMi: - XUMMAIBIK TEXHOJIOTMSHBIH
JKBUIy —IaiiJaNaHaThiH  alnapaTTapbiHbIH

TEXHOJIOTHS Herizzepl,|Ma3sMyHbI: DHEPrOTEXHONIOTMSUIBIK JKYHeIep, OKCEprus|Herisri mapamerpiepiH —ecemTey —yIUiH
Beitoprauukansik rasgap MeH|Typiaepi. 9HEPrOTEXHOIOTHSIBIK JKYHenepai|3aTTapAblH  TEPMOAMHAMHKAJIBIK  JKOHE
KBIILIKBLUIIAPABIH TEPMOJMHAMUKAIBIK ~ Taljady; OCHOPraHMKAIBIK 3aTTap [sKbULy (pU3HMKAIBIK KACHETTEpIiH Oliei;
TEXHOJIOTHSICBI. TEXHOJIOTHSICBIHIAFbI OThIH MEH SHEPrHsl IUbIFBIHBIH a3aiiTy| Mkemaimiri: - kbuly —maiijanaHaTbiH
THocTpexkBusurTep: JKOJIAapel. DHeprusiHbl OipHemre per maiiganany. JKany|anmmaparrapia MaTepHaniblK JKOHE IKbLTY|
Beiiopranukaibik g JKobamay Herizmepi xoHe|eHiMIEpiHiH (u3MKATBIK JKBLTYBIH naiifanany. |aFbIHIApbIH €CENnTeyre MKeMICHEIi;
3arTap g 3ayBIT skaOaBIKTaphl, | BelfopraHukabik 3aTTap OHIIPICIHIH YHEPreTHKANBIK JKOHE [-HEri3ri XUMUSI-TEXHOIOT USUTBIK,
TEXHOJIOTHSICHIHBIH KIUTK BZTEZh 3302 o JIMIIOMABIK XKYMBICTBI Ka3y|dKONOTHAIBIK — THIMAUTIFH — apTThIpy — omictepi. JKbuly|yaepictepre Kby SHEPreTHKAIbIK Talaay 34,43
SHEPrOTEXHONOTHAIBI g JKOHE KOPFay. 9HEPreTHKANbIK  KOHIBIPFBUIAPABIH  KYMBICBIH  Tallay, |Kyprisyai urepeni;
K Kyiieci § JKBUTY TaiilaIaHaTBIH alnapaTTapAarbl MaTePUAIABIK XKoHe|JaFAbIChI: -  XUMMSIIBIK — TEXHOJIOTHs
JKBUTY aFBIHAAPBIH €CEIITEY AAFbLIAPBIH UIEpY. anmapaTTapbiHAa OTHIH MEH  OHEPrHs
IIBIFBIHBIH TOMEHJETY HKOJLIAPBIH
AHBIKTayFa JaF AbUIAHA/IbL;
Kysiperriai - XUMHS OHEPKICIOIHIH
KBLTY naiizanaxy KOH/IBIPFBLIAPbIH
JKETULAIPYAIH Heri3ri GarbITTapei Oaranay.
IpepekBu3uTHI: O6mas|Hens: M3yauTh OCHOBHBIC MyTH SKOHOMHHM SHepruu B|Binmimi: - GelfopraHuKambIK KOCKUIBICTAp
xumust, @usnka, OCHOBBI|IPOH3BOICTBE HEOPTAHNYECKUX COSMHEHHIA. OHJIIPICIHACT] YHEPTHAHBI YHEMCYIH
XUMHYECKOH TexHosornu, | Coepikanue: DHEProTEXHOIOTHYECKHE CHCTEMBI, BHJIBI|HETI3ri sKOIAaphIH Oinesi;
TeXHOIOTHsI HEOPraHHUECKHX | IKCEPTHH. TepMoaMHAMHYCCKHIT ananns | MkeMaistiri: - 9HEProTeXHOIOTHSIIBIK
ra3os u KHCJIOT. | )HEPrOTEXHONOTHIECKHX CHCTEM; ITyTH CHIDKEHHS PacXoja|skyienepai TepMOAHHAMHKANBIK Tanaay
MocrpexBu3utbl:  OCHOBBI|TOMIMBA ¥ OHEPIrMM B TEXHOJNOTHH HEOPTaHHUYECKHX|apKbLIbI aHBIKTAY/Ibl HKEMICHET.
TPOCKTHPOBAHHS n|BemectB.  MHOTOKpaTHOe  MCHOJNB30BaHHE  SHEPrUM. |[JaFabIChI: -XKbLUTY SHEPreTHKATBIK
0 oGopynoBaunme 3aBoJI0B, |Mcronb3oBanie  (pU3MUECKOM  TEMIOTHI  MPOAYKTOB|KOHABIPFBLIAP/BIH JKYMBICHIH TATAAY,
OHeproTexHoNorHec S' Harnmcanne n 3amuTalcropanns. MeTOABl  TOBBIMICHHS SHEPreTUYECKONW  M|XKblLy MaiijalaHaThIH alapaTTapaaFsl
KHC CHCTCMbI B S' JIMTIIOMHO# PaboThI | IKOMOTHUECKOTT addexrnBHOCTH MPOHM3BOCTB | MAaTEPUAIBIK KIHE KBUTY aFbIHAAPBIH
TEXHONOTHH VKB ESTNV 3302 § (mpoexTa) HEOPraHWYECKHX  BemecTB. IIpnoOpeTeHHe  HABBIKOB|ecenTeyre AaFbUIaHabI; 34,43
HCOPraHHHCCKIX S aHanmM3a PaboTHI TEMIOIHEPTETHUECCKUX YCTAHOBOK, pacuera | Kysiperriiri: - Gefiopranukansik 3artap
bemects § MaTepuaiTbHbIX n TETUTOBBIX MOTOKOB B|@HAIPICIHIH YHEPreTHKATIBIK JKIHE
TEMJIONCIIOJB3YIONINX anapaTax. 9KOJIOTHSUIBIK THIMIUTITIH apTTRIpY
aficTepin yiipeTy Ky3iperTepin MeHrepei.
Prerequisites: General|Goal: Study of main ways to save energy in production of|3uanusi: - 3Haer ocHOBHbIE CIOCOOB
Chemistry, Physics, |inorganic compounds. 9HEProcOepexeHusi NpH  MPOH3BOJCTBE
Fundamentals of Chemical|Contents: Energy-technological systems, types of exergy.|Heopranndecknx coeanHeHHuit;
Technology, Technology of|Thermodynamic analysis of energy-technological systems;|¥Ymenns: - ymeer OIIPENIEsTh.
Inorganic Gases and Acids.|ways to reduce fuel and energy consumption in the[sueprorexnosmoruyeckue — cucremsl ¢
Postrequisites: Fundamentals|technology of inorganic substances. Reuse of energy. The|moMomibi0 TEPMOAMHAMHYECKOTO aHAIHM3A.
of Designing Equipment offuse of physical heat of combustion products. Methods to|HaBbiku: -  anamusupoBath  paGoTy|
] Plans, Writing and defense of|improve the energy and environmental efficiency of|remnosuepreruueckux YCTaHOBOK,
Energy-technological S the degree work (project).  [productions of inorganic substances. Acquisition of skills in|paccunTeiBaTh MaTepuaTbHBIE H TeIIOBbIE
systems in the PD/EC ETSTIS 3302 3 analyzing the operation of heat power plants, calculating|noroxu B TEIUIOUCIIONB3YIOLHUX 34,43
technology of g mass and heat flows in heat-using apparatuses. anmaparax; Kommeremmum: - Biajerh '
inorganic substances g KOMIETCHIMSIMH ~ O0y4eHHsl  MeToJaMm
@ HOBBILICHUs! 9HEPreTHYecKoii u
9KOJIOTHYECKON a¢dekTuBHOCTH

MPOU3BOICTBA HEOPraHUYECKHUX BEIIECTB.




Kounanbaist
FBUIBIMIAD
Herizaepi Moy
Momynb 0cHOBBI
TIPUKJIAHBIX
HaykK
Module of
Fundamentals of
Applied Sciences

TlpepexBusutrep: Xumus,
OHepKACciNTIK XUMHS,
DIeKTPOXHMHUSIBIK
TEXHOJIOTHSJIAP Heri3aepi.
TocTpexkBusuTTep: 3eprrey
MeH GaKpLIay/IbiH QU3NKAIBIK
anicrepi, Karrhl 3aTTap
TEXHOJIOTHACHI

MakcaThl: ralbBaHHKAJIBIK 9JICIICH 9PTYPIl METanIap/IbiH
KanTamaJapblH iy Typaiubl CTyaeHTTepre Oimim Gepy.
Masmynbl: [anbBaHUKaJIBIK KanTamMa KypbUIbIMbL. MeTain

OyiibIMIapBIHBIH Gerrepin JaiibInjay. Oprypi
KanTamajgapbl - alyJblH ONeKTPONMTTIK afici. barambl
MeTallJIap/IblH 3NEKTPOXUMHSAIIBIK KanTamachl.

DNeKTPONUTTEp KypaMbl MEH 3JIEKTPOATHIK IPOLECTep.
DNeKTPONUTTIK OMiCIIeH KanTama ajlyblH TEXHOJIOTHSIIBIK

Knowledge: - knows the main ways of
energy saving in the production of|
inorganic compounds;

Abilities:- can identify energy technology
systems using thermodynamic analysis.

Skills: - analyze the operation of thermal
power plants, calculate material and heat
flows in heat-using devices; Competencies:

0 JKana matepuaniap CXEMAachIH Kypy. - possess competencies in teaching methods
S TEXHOJIOTHACHIHBIH HETi31. to improve the energy and environmental
TaanmkanLix GKT S efficiency of the production of inorganic
Karnramanap KIT/TK 3302 g substances. 32,37
TEXHOJIOTHACHI g
8
IpepekBu3uTHI: Xumns, |Henn: npuobpeTeHne 3HaHUI 10 MOJTYYEHHIO MOKPHITHIT|3HAHMS: - 3HATh pasnuuus
npOMLILLUTCHHaﬂ XUMHA, | pa3ITHIHBIX MCTaNJIOB TaJIbBAHUYCCKUM CITOCOﬁOM. CYIIECTBYIOIIMX CXEM JUIs OMNPEACTICHUS
OcHoBpl 7ekTpoxumuyeckoii| Conepaanne: CTpyKTypa TranbBaHHYECKHX —MOKPBITHI. |yTeil  COBEPIICHCTBOBAHHA MPOIECCOB;
TCXHOJIOTUH. l'lo;:[ro‘ronka TIOBEPXHOCTH METAJINIMYCCKUX H3}Jeﬂ“ﬁ. 3HAThb o TIOJTY4CHHUH TIDKpLITP"‘/’l n3
l'locrpelcnmuru: OCHOBBI 3ﬂeKTp0ﬂMTHLICCKHﬁ METO/I TMOJYYCHHS PA3IHYHBIX BHOB|PA3auYHBIX METAIOB TaJlbBAHHYCCKUM
TCXHOJIOTUH HOBBIX ﬂOKprTHﬁ. 3J’I€KTPOJ'IHTH‘[CCKO€ TIOKPBITHSA | METOZIOM.
MaTepHuaios, Texuonorus JAparoucHHbIMH  MCTAJIJIAMH. COCT&BH OIEKTPOJMTOB H Ymenns: - BJIaaceT OIMUCAHUEM
TBEPABIX BCIICCTB, | SJICKTPOIHBIC TTPOIECCHI. COCT&BJ’ICHHC TEXHOJIOTHYECKOH | TEXHOJIOTHH TIOJTy4CHHUSA TIDKpLITP"‘/’l
) Dusnveckne METO/IBI [CXEMBI  TIO  TIOJIY4CHHIO I'[OKprTHﬁ DJICKTPOTUTHYCCKHUM TAIbBAHUYECKUM METOJIOM;
g HCCIC0OBAHUA U KOHTPOJIA. CITOCOﬁOM. - AZ(&]TITprCTCSI K BBI60py TEXHOJIOTHH
Texuonorus g TOTY4EHHS YIaKOBOK JIparoLeHHbIX
TaNbBaHMYECKUX IJUKB TGP g METaJlIoB, Hambonee  (PEeKTHBHBIX 32,37
TIOKPBITHI 3302 E crmoco6os TOJTy4eHHUs Pa3IMYHBIX
§ YHaKOBOK;
HaBplku:  yuuTCS ~ MHTEPIpPETHPOBATH
TIOJIYYCHHBIC NTPAKTHYICCKHE TAHHBIC.
KOMHCTCH“""Z = OIICHHUBAThL Ka4deCTBO
YIIaKoOBOK, TIOJTY4E€HHBIX PasIMIHBIMA
METOJaMH-BJIAJICTH OpTaHPUaL“/ICﬁ
naGOpaTopme ONBITOB  JUIT  W3YyYCHHA
CI)I/B“‘{CCKPIX 14 XUMHYCCKUX CBOWCTB
YHaKOBOK;
Prerequisites: Chemistry, |Purpose: acquisition of knowledge on obtaining coatings of| Knowledge: - to know the differences of
Industrial Chemistry, | various metals by galvanic means. [existing schemes for determining ways to
Fundamentals of|Content: Structure of galvanic coatings. Preparation of the|improve processes; to know about the
Electrochemical Technology.|surface of metal products. Electrolytic method for obtaining|production of coatings from various metals
Postrequisites: Physical|various types of coatings. Electrolytic coatings with precious|by electroplating. Abilities:
Methods of Research and|metals. Formulations of electrolytes and electrode processes.|- has a description of the technology for
Control, Fundamentals of{Drawing up of the technological scheme on reception of|obtaining coatings by the electroplating
o technology of new materials, |coverings by the electrolytic method. method;
g Solid Substance Technology. - Adapts to the choice of technology for
. o obtaining packages of precious metals, the
Electroplating /EC EPT 3 most effective ways to obtain various 32,37
Technology PD S N ys ’
3302 o packages;
§ Skills: learns to interpret the received

practical data.

Competencies: - to evaluate the quality of
packages obtained by various methods-to
master the organization of laboratory
experiments to study the physical and
chemical properties of packages;




TlpepexBu3urrep:
MuHepansl xKOHE eKiHIIUIeH
LIMKI3aTThI KA3bIIl Ay XKOHE
JaiibIH/AY TEXHOJIOTHSCHL,

Makcarbl: DNEKTPOTEXHOIOT USITBIK eHIpicTepAIH
CXEMaJapbIH 3epieney.
Ma3smyHb1: Beitopranukansik 3aTTapAbIH

QNIEKTPOTEPMHSUIBIK OHJIPICI, OMapABbIH KayilCI3/iri, 2IeKTp

Binimi: - KeHOl TepMUSUIBIK mewrrepae
KaUINbIHA KEeITipy YpaicTepiniy
ApTHIKIIBLIBIKTAPEl  MEH  KEMILLUTIKTepiH
Gineni;

Beitopranukansik ra3gap MeH |kexeprici neuTepiHiy kbuly ecentey npuHimnrepi; Jnexkrp | Mkemaiairi: -  DIeKTPOTEXHOIOTHSIIBIK
o KBIIIKBLUIIAPABIH KEHIITePMHSUIBIK NEIITEP/AIH KYPbUIBIMBI, XKYMbIC IPHHLIUII | OHAIPICTIH cynbanapbH CHIIATTay/bl
g TEXHOJIOTHSICHI JKOHE ecebl, IIMXTa KYpaMbIH €CElTey. DIEKTp KaOmbIFbL, |Urepei;
BeliopranmKabik g TlocrpexBu3uTTEp: omuey anmaparypacel. ®PocdopabiH anekTpoTepmusiibik | daabicsl: - docdop any yuid mmxrta
3aTTap enipicineri KIVTK BZOE 4303 £ Jlumomansl ic-Toxipube, CyOnMMalLMACHIMEH JKYPETiH HPOLECTepAi Tanjay, OHIIPiC|KypaMblH €CEnTeyre JarbLIaHaIbl; 38,44
SIEKTPTEXHOMOTHA g JIMILIOM/IBIK JKYMBICTBI KaJlBIKTaphl, ycak (ppaxumsinapast Tyitipurikrey, | Kysiperrimiri: - KaanmbiHa  kenTipin
§ (;x00aHbI) Xka3y KoHe Kopray. |arnomepauus mpoueci. Kanpuuit kapouni, dpeppocumuunii|6ankeiry kesinge  ¢pocdop,  Kapbun,
JKOHE  JIEKTPOKOpyHATap  eHmipici.  Peppokopsitna|heppoKopsiTna JKOHE abpasuBTi
eHipiciHzeri TOTBIKCBI3IaHIBIPFBIIITAP. Kpucranugsi [Matepnanmap eHAIPICIHIH —MaTepHaIABIK
KpEMHHﬁ}JiH DJIEKTPOTEPMHUACHL. JKOHE KbLITY arbIHIApbIH 63}‘3_‘13)’,[“:] JKOHE
ecenTeyi MeHrepesi.
TpepexBH3NTDI: Henb:  M3yduTh  CXeMbl  3JEKTPOTEXHOJOTHYECKHX|3HAHMSA: - 3HACT MPEUMYIIECTBA H
TexHonmoruss  A00BIYM  U|IPOM3BOJCTB. HeJIOCTATKH NPOIECCOB BOCCTAHOBJICHHS B
MOArOTOBKM MHHepanbHOro 1| Comepkanue: DIeKTPOTEPMUYECKHE  HPOM3BOICTBA|PYIHBIX TEPMUYECKHX II€UaX;
KosxanGanst BTOPUYHOTO CHIPbS, [HEOPraHWIECKHX BEIIECTB, WX 0€30IaCHOCTh, NMPHHIMIEI|YMeHHs: - BIIaJIeeT ONMCAHNEM CXeM
flblﬂbllMﬂaP ) TeXHONOTUs HEOPraHMYECKUX | TEIIIOBOTO PacyeTa 3IeKTPHUECKHX Medyel COMPOTUBIICHHS; |3]IeKTPOTEXHOIOTHYECKOTO IIPOU3BOICTBA;
HET131ep1 MOyl © ra3oB u KHCTIOT [ yCTPOHCTBO, NMPHHIMI ICHCTBUSA M pacdeT dMeKTpuyeckuX|HaBBIKH: - yUUTCS PAaCCUUTHIBATH
Mozyib OCHOBBI | JeKTPOTEXHONOTHs! § IMocTpexkBU3HTHI: PYIHOTEPMHYECKMX Iedel, pacueT cocTaBa LIMXTHI. |COJEPIKAHHE IIUXThI ULl HOJTydeHHs
HPUKIAMHBIX |5 MPOM3BOJICTBE VKB EPNV 4303 g HalMcaHne " 3aIMTa| AneKTprdecKoe oGopynoBaHue, n3mepuTenbHasi | pocdopa; 38,44
Hayk HEOPraHUYeCKUX \n JIMIIOMHOM paboThl|ammaparypa. AHaNM3 IIPOLECCOB, MNpOTeKalomuX mpu|KoMmeTeHUnH: - BiajeeT OLeHKOH 1
Module of BEILECTB S (mpoexTa). 9IeKTPOTEPMUYECKOH ~ BO3roHKe  (ocopa,  OTXOJbI(pacyeToM MaTepHalbHBIX U TEIIOBBIX
Fundamentals of & NPOM3BOJCTBA, OKYCKOBaHHE MeNKMX (pakuuii, mpouecc|noTokos npoussozctsa pocdopa,
Applied Sciences arnomepauun.  IIpom3BoacTBO — KapOuma  Kanblus, |kapOuia, GeppociuiaBoB H abpasHBHbIX
(deppocHIHIHS M SIEKTPOKOPYHIOB. BoCCTaHOBHTENIM MpH |MaTepHanoB MPU BOCCTAHOBHTEIBHOI
NPOM3BOJICTBE (beppocriaBos. DIIeKTPOTEePMUs | ILTABKE.
KPHCTaJTHYECKOTO KPEMHHS.
Prerequisites: Technology of [Goal: To study schemes of electrotechnological| Knowledge: - knows the advantages and
mining and preparation of productions. disadvantages of recovery processes in ore
mineral and secondary raw Contents:  Electrothermal manufactures of inorganic|thermal furnaces;
materials, Technology of substances, their safety, principles of heat calculation of|Abilities: - has a description of the schemes
"™ Inorganic Gases and Acids.  |electrical resistance furnaces; construction, principle offof electrotechnological production;
s Postrequisites: Writing and  |operation and calculation of electric ore-smelting furnaces,|Skills: - learns to calculate the charge
Electrotechnology in s defense of the degree work |calculation of charge composition. Electrical equipment, |content for obtaining phosphorus;
Inorganic Substances PD/EC EISP 4303 2 (project). measuring equipment. Analysis of processes proceeding|Competencies: - has the ability to evaluate 38,44
Production g during phosphorus electrothermal sublimation, production|and calculate the material and heat flows of
5 waste, agglomeration of small fractions, sintering process.|the production of phosphorus, carbide,
Production of calcium carbide, ferrosilicon and|ferroalloys and abrasive materials during
electrocorundum. Reducing agents in the production offreducing melting.
ferroalloys. Electrothermy of crystalline silicon.
TIpepexBusuTTEp: Makcarbt:  GochopablH  XUMUSIIBIK  okoHe  (pu3nKaibik|BimiMi: - eHmIpicTIH TEOpHSsUIBIK KoHE
MUHEpAJIJIbI JKOHE KalTamama |KacHeTTepiH, capbl (ocdop any yurH (HU3MKa-XUMHIIBIK |(PU3HKA-XUMHSIIBIK Herizaepi MeH
MINKI3aTThI OHAIPY XKOHEe HeTi3lep MeH IHKI3aTThl 3eprTey. Ma3mynbl: dochopasit|carbuiapsl, Gochop ewmipicinmeri Herisri
JaibIHAY TEXHOJIOTHACHI, Xumusnblk xone (usukansik Kacuerrepi. Capbl dochop|xone koMekii xababIKTapbin Oiei.
OeiiopraHnKaiIbIK Ta3fap MeH |anyra apHaiFad (GU3MKa-XUMUSUIBIK Herisaep MeH wmkisar. |Axemaiairi: - Qocpop amymsr oprypui
KBIIIKBIIIAp TexHomorusachl | Docdar-kpemuniini  GankpiManapasiH  Kypamsl.  Docdop [Tocizaepmen TyciHaipe anyra HKeMIHE;
IocTpexBH3HTTEP: OHIPICIHIH HETI3r1 XKOHE KAFBIMCHI3 PEAKIMUIAPBIH TAILAAY. |- MUHEpAIIbl LIMKI3aTThl OHJCYNH €H
B JUTIOMIBIK KYMBICTBI ®Dochop enpipicinin  kesenmepi. Dochop enpipiciHae | THIMI XKOIIAPHIH TAHIAY/bl HIEPEi;
§. (;x00aHbI) a3y )KOHE KOPFay. |KOJJAHBUIATBIH  HEri3ri koHe Kocalukbl okababikrap.|daFabicel: - ¢dochop  enmipiciHin
®ochop KII/TK FT 4303 S Dochop OHIIPYIIH TEXHOIOTHSIBIK CXeMachl. OHMIPIC|MAaTEPHAIIBIK JKOHE JKbULY aFbIHIAPbIH, 37,33
TEXHOJIOTHACHI v KaJJIBIKTapblH  Kojere okapary  rtocinuepi.  Dochop|d1eKTp neli sKyMbIChIHBIH TEXHONOTHSIBIK
S OHIPICIHIH MAaTEPUAIIBIK JKOHE JKbULY aFbIHIAPBIH €CENTey. |KOPCETKIMTEePIH  ecenTey  JarAbUIapblH
«® DIeKTp Mell JKYMBICBIHBIH TEXHOJIOTHSUIBIK KOPCETKIIITEP]. | KalblnTacThIpasl;
Kysiperriniri: - ecemnTeyiep — MeH
TEXHOJIOTHSUIBIK, napameTpiepIin

HOTIKEIEPIH Oarasnay/abl MCHIepe;




KonpauGanst
FBUTBIMAAP

TpepexBH3NTDHI:
TexHoNOrus 100bYN 1
MOJTOTOBKH MHHEPAJIBHOTO H
BTOPHYHOTO CHIPBS,
TeXHOJIOTUs HEOPTaHHYECKHX
ra30B H KHCIIOT
TocTpeKBH3HTDI:

Meab: W3yunTh XuMHYECKHE H (PU3HYECKHE CBOHCTBA
docdopa, PU3MKO-XHMHUYECKHE OCHOBBI H ChIPbE JUIS
TOJTY4CHHUS. JKEINTOro docdopa.
Conep:xanne: XuMHueckHe U (U3MYECKHMe CBOMCTBA
dochopa. DUMKO-XUMHUYECKHE OCHOBBI M CHIpbE JUIS
nonydernst  skenrtoro  docdopa.  CocraB  docdarHo-
KPEMHHCTBIX PACIUIaBOB. AHAJIN3 OCHOBHBIX M TOOOYHBIX

3HaHMs: - 3HAHHC TEOPCTHUYCCKUX U
(UBHKO-XHMHYECKHX OCHOB M CTajuii
NPOM3BOJICTBA, OCHOBHOTO u
BCIIOMOTATEIBHOr0  06OpYIOBaHHI B
Npou3BOCTBE (pocopa.

VYMenusi: - yMeeT HHTEPIPETHPOBATH
MOJTy4eHHe docdopa Pa3IHYHBIMU

Herizepi Moy g HalMCaHUe U 3alluTa peakumii npoussojcTBa (pochopa. Cramum mpoM3BOICTBA|crocobamu;
Moty OCHOBEI g JITIIOMHO# PaboTHI docdopa. OcHOBHBIE M BCOMaraTelbHbIe 00OpYIOBAaHHsA|- — OBNajgeBaeT  BhIOOpOM  Hambonee
NPUKIAHEX | Texmonorus hocdopa VKB TF 4303 g (poexkra). TPHMEHSIeMbIe B MPOU3BOJICTBE bocdopa. |3hdeKTHBHBIX myTei nepepaboTKH 33,3741
HayK g TexHonornyeckas ~ cxema  mpousBoictBa  ocdopa. [MUHEPATEHOTO CHIPBS;
Module of g Crocobsl  yTHIM3AaMH OTXOJOB NPOM3BOACTBA. Pacuer|HaBbIKM: - (OpMHpYeT HaBEIKH pacuera
Fundamentals of o MaTepualbHbIX M TEIUIOBBIX IOTOKOB [POU3BOJACTBA|MATEPHAIbHBIX M  TEIUIOBBIX I[OTOKOB
Applied Sciences dochopa.  TexHonmormueckue — mokasatenn  pabotel|docdopHoro NPOM3BOJICTBA,
’3!16](1‘]31/1‘[80[(0171 TIeyn. TEXHOJIOTHYECKHX IOKa3aTelei pa601'1>1
JIEKTPOINEYH;
KommereHumu: - BIaneeT  OLEHKOM
PE3yNbTaTOB PaCYE€TOB U TEXHOJIOTHYECKUX
1apaMeTpoB;
Prerequisites: Technology of |Purpose: To study the chemical and physical properties of|Knowledge: - knowledge of the theoretical
extraction and preparation of [phosphorus, the physico-chemical bases and raw materials|and physico-chemical bases and stages of
mineral and secondary raw for the production of yellow phosphorus. Content:|production, the main and auxiliary|
materials, Technology of Chemical and physical properties of phosphorus. Physico-|equipment in the production of phosphorus.
inorganic gases and acids. chemical bases and raw materials for the production of|Abilities: - can interpret the production of|
Post-prerequisites: writing  |yellow phosphorus. The composition of phosphate-siliceous|phosphorus in various ways;
0 and defending a thesis melts. Analysis of the main and side reactions of phosphorus|- masters the choice of the most effective
§ (project). production. Stages of phosphorus production. The main and|ways of processing mineral raw materials;
Phosphorus PD/EC PT 4303 § auxiliary egulpment used in the production of phosphorus. Skllls; - develops skills for calculating the 33.3741
Technology E Technological scheme of phosphorus production. Methods|material and heat flows of phosphorus =
S of industrial waste disposal. Calculation of material and heat|production, technological indicators of the
1] flows of phosphorus production. Technological indicators of|electric furnace;
the operation of an electric furnace. Competencies: - has an assessment of the
results of calculations and technological
parameters;
TNpepexpusurrep: Xumus, [MakcaThl: S5KCTIepUMEHTTIK 3epTTeynep/i yitbiMaacTeipysl | Bisimi: - kaxerTi 3epTTey omicrepin ineni;
eHCpKQCiI’[TiK XUMUSA JKOHC CblHaMa caracblH 6aKLIJ'lay]ZlBI 3EpTTey. M23M¥HI:I: “KeM}liJ’l i:— SKCIMEPUMCHTAI/IBI
MocTpexBusurTep: 9KCIIEPHMEHTTIK KYMBICTBI XKOCTIapJIay, OPbIHIAY 3epTTeyIepIiH HETi3ri aHATNTHKAIBIK JKOHE
Maman/ipiK G0ffbIHIIa Ke3er/epi. 3epTTey oicTepiH Kemen 1 Konany. Omnmey Du3HMKa-XUMUSITBIK QTICTEPiH Hrepe;
3€PTXaHAJIBIK TPAKTHKYM, HOTHIKEIEPiH Garanay KpUTEpHiiIepi, SKCIEPUMEHTTIH Jlarnpichl: - anbiaFan 6iniMai seprTey
" CTyJIeHTTep/IiH OKy 3epTTey  |KaTeliri, 3epTTey HoTHKeIePiHiH CeHIMIITIri MeH HOTHIKEIIEPiH OHJIEY YIIH KOJIIaHaIbl;
Q‘ KYMBICBI, FruisiMu KaﬁTaﬂaHyb]. XPIMVIS{J'IBIK JKOHE q)HSHKa-XPIMHSIﬂHK = OKCIIEPUMEHT HQTI/I)KEHepi 60ﬁHHIHa
. g 3epTTeylep Heriaepi, acmanTeIK Tanaay dJicrepi. Tangay yiiiH MaTepHat KOPBITBIH/IBI JKacayFa Jlar [bLIaHa Ibl;
OxenepumenTTix KIT/TK EZT 2218 5 JIMTIIOM/IBIK KYMBICTBI ChIHAMAaJIapbIH ipikTey koHe JaibiHuay. XUMHSIIBIK KysiperTiairi: - skciepuMeHT Katenirin 39,40
SCpTTCY TEXHUKACK! g (;k00aHBI) XkKa3y KoHe KOPFay. | Tanaay/ibl OpbIHIAYIBIH XKalIIbl dicTeMeci. IKCIIEPUMEHT  [3KOHE HOTHIKENEP/IiH MIBIHANBLIBIFBIH
E HOTIKEIEPiH OHJICY JKOHE OJIap/Ibl TYCIHIIPY. DKCIEpUMEHT |OaFaay/ibl MEHrepei.

HOTIKeNepi GOMBIHINA KOPBITBIH/IBI JKacayFa yipeTesi.

- QHATMTHKAITBIK acianTapyia ejmieyaepi
OpBIHJIAY d/licTepi MEH Kypasiap/IbIH
9peKeT eTy MPUHIIUITIH MEHrepei;




HpepexBu3urnbi: Xumus,

Heab: M3ydeHue OpraHmsauuy — KCICPUMEHTAIBHBIX

3HaHUA: - BIaAEET  HEOOXOAUMBIMU

Hpomuumeuuaﬂ XUMHA. KCCJ’IC}JOBaHl/lﬁ H KOHTPOJIs KayecTBa l'lp06. METO/IaMHi HCCIIC/I0BAHMA,
TocTpekBU3HTLI: Copnepxanue: IInanuposanue JKCIEPHMEHTAIBbHOU | Y Menus: - BlageeT  OCHOBHBIMH
JlaGopaTopHblii mpakTUKyM | paboTsl, JTarbl BBITIOJIHCHHSL. KommekcHoe [aHamuTHICCKUMU U (HPH3UKO-XUMUYCCKUMHU
KOHHaH6aHH 110 CICIHUAaJIbHOCTH, VYuebHo- |ucnosb3oBanue METOJ0B MCCJIC/IOBAHHUA. Kpl/lTCpl/lH OLICHKH | METO/IaMH OKCIEPUMEHTAJIbHbIX
FRUIBIMAAD HCCIIeI0BATENbCKAs pa00Ta | Pe3y/IbTATOB M3MEPEHHid, MOrPEIIHOCTb AKCIEPUMEHTA, | HCCIE0BAHMIA;
HCTI3ACPI MOZLY It Q cryneHToB, OCHOBBI HAyYHBIX |IOCTOBEPHOCTH U BOCHPOM3BOJAUMOCTh  pe3yinbTaToB|HAaBBIKM: - HCHOIb3yeT —IOJIy4CHHBIC
Mozyns ocHoBEI TexHHKa dKCTIEPUMEH- 8 uccnenosanuii, Hamicanue u |uccnenoBanmst.  Xumudeckue © (U3MKO-XMMHYCCKHE[3HAHHS Uit 00pabOTKHM — pe3yibTaToB
TIPHKITHEIX TaIbHBIX BJI/KB TEI 2218 g 3aIUTa JUIUIOMHON paboThl |MHCTpyMEHTanbHbIC METOAb! aHanu3a. OTOOpP U MOArOTOBKA |HCCIICIOBAHS, 39,40
M:dal},l‘; of HCCTEA0BaHMI § (mpoekTa). npo6 Mmarepumana s aHanm3oB. OOmas METOAMKAa|-  NPHUYYAlOTCs  AedaTh  BBIBOABI IO
B BBIMOJIHEHUSA XUMHYECKOTO aHainMsa. OGpaGuTKa pe3yabTaTaM SKCIICPUMCHTA;
Fund,amem‘als of - Pe3y/IbTATOB DKCTEPUMEHTa U UX nHTepnperauus. OOyuaer| Kommerenuuu: - BlajeeT  OLEHKOM
App“ed SCIenceS ¢0pMyﬂHpUBaTl: BBIBO/IBI IO PE3YJIbTATAM SKCIICPHUMEHTA. TIOrpEIIHOCTH OKCIIEPUMEHTA u
JIOCTOBEPHOCTH pE3YIbTATOB. - BJIAACCT
TIpUEMaMH  BBIIIOJIHCHUSA l/l'}MEpCHHﬁ Ha
AHAIIUTHYCCKUX npu60pax W NPUHLIHUIIOM
neiicTBust TpubOpPOB;
Prerequisites: Chemistry, Goal: Formation of skills in organizing experimental|Knowledge: - has the necessary research
Industrial chemistry. research and sample quality control. Contents: |methods;
Postrequisites: Laboratory |[Planning of experimental work, stages of implementation.|Abilities: - has the basic analytical and
practicum on specialty, Integrated use of research methods. Criteria for evaluating|physico-chemical methods of experimental
Student Study Research the results of measurements, error of experiment, reliability|research;
Q Work, Fundamentals of and reproducibility of research results. Instrumental methods|Skills: - uses the acquired knowledge to
. g Scientific Research, Writing | of analysis. Sampling and preparation of material samples for|process the results of the study;
Techrquue of . BD/EC TES 2218 @ and Defense of a Degree analysis. General procedure for performing chemical|- they learn to draw conclusions based on 39,40
experimental studies g Work (project). analysis. Processing of experimental results and their|the results of the experiment;
% interpretation. Teaching to formulate conclusions based on|Competencies: - has an assessment of the
- experimental results. error of the experiment and the reliability of|
the results. - knows the techniques of
performing measurements on analytical
devices and the principle of operation of the
devices;
TpepexBusurrep: Xumus, |Makcarsbi: OHIpiCTIH GapIIbIK Kesenepinae | BimiMi: - mukizar nen JailblH OHIMHIK
OHepKACINTIK XUMHS TEXHOJIOTHAIIBIK MPOLECTEP/iH AYPHIC YHBIMIACTHIPBUTYBIH [camackiH GaKplay JKyieciHin MoHiH
TlocTpexkBU3HTTED: seprrey, MEMCT Tanantapbia cofikec IMIMKi3aT IeH|cunarraii Gineni;
Maman ik 0oibIHIIIA JIaiibIH OHIMHIH carnachlH Gakbuiay. | Akemaitiri: - TajgaHaThiH 3aTTapablH
3ePTXAHAIBIK IPAKTHKYM, Ma3sMyHbI: WIHKI3aT [eH JaifbiH OHIMHIH canachiH OaKbLIay|KypaMblH 6aKbliay MaKcaThIHIA
Crynentreplin oKy 3eprrey  [xkyiieci. MEMCT skone TII Herisingeri eniMaepui|rangamaiisl )a0abIKIEH XKOHE
g JKYMBICBI, FbUIBIME cranzaprray. OHAipicTi 6akpUIay KbI3METTepi oHe eHOeKTi|acnanTtapMeH jKyMbIC icTeyIiH
BCﬁOpTﬂH"KaﬂHK BZSB g Zf:llullz);:lvep HEr 13u,ep11 lbUlbll:/ll/lv v;(ﬂblMﬂaClbleA ’)-(’l/lql\-/lldﬂl;all( 63Klelay 3?pl?(allacblll llpaKlMKaJl.bil(le[l;iI\L/}bCU’}apbill ur epe.}.u, .
3aTTap/bIH CarmacbiH KIT/TK i) JIBIK JKYMBICTBI AKKPEIUT 1?y )Ko.ue auema.l Tay. l/lMl/l}lJlblvl( OHIM/IL CI..mal‘ua JlaFabichl: .com(e‘c eHiMaepal 40,51
Garenay 2218 g (3x00aHbl) XKazy KOHE KOpFay. auy. onicrepi. IIukizarThi, JlaibIH OHIMHIH, 'reximxa.ubfx '1?11uay oiticTepin Tanaay;
g KOCHIOPBIH/AAP/AbIH KaJIJABIKTaphl MEH LIbIFaPbIH/IbLIAPbIHBIH | JaWbIH OHIMHIH KYPAMbIH aHBIKTAY KOHE
- XHMHSUIBIK  KYPaMbl MeH KYpPbUIbIMBIH 3eprrey oaicrepi.[onsin MEMCT TasanrapbiHa COHKecTirin
Illukisar neH nailblH eHiMAI Oakbliayiarsl Taijay/blH|Oaraiayra 1aFabUIaHabL;
9IEKTPOXMMHSUIBIK, CIEKTPIiK, Xpomartorpadusnbik xone|Kysiperriniri: - Belfopranukanbik
TEPMUSIIBIK dJicTepi. DKCIEPUMEHTTIK JepeKTepii Taiiay|eHiMuep/ i XUMHUSIIBIK Tajljay HOTHKEIePiH
JKOHE OHJIEY. TaJay KOHE OHJICYL MeHrepe.
l'lpepemmzm‘l,l: XVIMI/Iﬁ, ueJ’le H3Yy4YCHHE ITpaBI/IHBHOﬁ Oprasusamnun 3“3“"5{: - YMEET ONMHUCHIBATH CYIIHOCTH
l'IpoanmeHHaﬁ XUMHA. TEXHOJIOTMYECKHX TIpO1EeCCoB BO BCEX CTausAX|CHCTEMBI KOHTPOJISI Ka4eCTBa ChIPbA H
nDcheKBH}"TbI: TIPOM3BOJICTBA, KOHTPOJIb KayeCTBa ChIPh W TOTOBOTO TOTOBO# TIPOTYKIIMH,
JlaGopaTopHBIii MpakTHKyM ~ |mpofykta B cooTBeTcTBHM ¢ TpeboBanmsamu ['OCT|Ymenus: - BiageeT MNPaKTHYECKHMH
110 CNeHAIIbHOCTH, qu6H0- Co}]epmanue: CVICTeMa KOHTPOJII Ka4yeCTBa ChIpbSA H|HaBBIKAMH paGOTH C AHAJMTHYCCKUM
Konnan6anst HccreoBaTenbekas pabota  [rotoBoii mpomykumu. CraHmapTH3alks TMPOJIYKTOB Ha|oOopymoBaHHEM M TPHOOPaMH C IEIbIO
FBUILIMAAP g cryznenToB, OcHoBHI HayuHbIX |ocHOBe TOCToB 1 TY. CiyObl KOHTPOJIS POM3BOJACTBA|KOHTPOJIA CONEPKAHUA ~ AHAM3MPYEMBIX
Herizziepi Moy KonTpois kauectsa g uccnenoBanuid, Hanmumcanwe |m  HayyHas opraHusamus —TpyJa. AKKpeIUTalMs M |BemiecTs;
Moyinb 0cHOBBI HEOpraHUYECKHX BJUKB KKNB g M 3aIIUTa TUITIOMHO#M arTecTalms  7abOpaTOPUM  XMMHYECKOTO  KOHTpOJIA. | HaBBIKH: - BHIGOP METOJIOB TEXHHYECKOTO 40,51
TpUKIAAHBIX BelleCTB 2218 g paboThI (MPOEKTa). Metoasl mpoG00TOOpa XUMHYECKOI TPOAYKIMA. MeTo/bl(aHamm3a MNPOAYKIHH B COOTBETCTBHH C
Hayk S HCCIIC/IOBAHHI XMMHUECKOTO COCTaBa M CTPYKTYpPHI Chiphs, [COCT;
Module of —

Fundamentals of
Applied Sciences

TOTOBO# TIPOAYKIIMH, OTXOJ0B M BBI6POCOB ﬂpC}IﬂpHﬂT“ﬁ.
DNeKTPOXUMHYECKHE, CIIeKTpabHbIC,
XpoMaTorpaduyeckue M TEPMHUECKHE METOJIbl aHAIH3a B
KOHTPOJIE CBIPbS M TOTOBOM TPONYKIHMH. AHAIM3 H
00paboTKa SKCIIePUMEHTAIBHBIX JIAHHbIX.

yMEET ~ OMpEeneisATh  COCTaB  TOTOBOM
NPOIYKIIMK M OLICHUBATh €€ COOTBETCTBUC
TpeboBanusam ['OCT;

Komnerenumu: - BiajeeT HaBBIKAMHI
aHanuza M 00pabOTKH  pe3yinbTaToB
XHMHYCCKOTO aHAN3a HEOPraHHYCCKHX




Prerequisites: Chemistry,
Industrial chemistry.
Postrequisites: Laboratory
practicum on specialty,

Purpose: to study the correct organization of technological
processes at all stages of production, quality control of raw
materials and finished products in accordance with the
requirements of GOST Content:

Knowledge: - is able to describe the
essence of the quality control system of raw
materials and finished products; Abilities: -
has practical skills of working with

Student Study Research quality of control system for raw materials and finished|analytical equipment and devices to control
Work, Fundamentals of products. Standardization of products based on GOST and|the content of analyzed substances;
0 Scientific Research Writing | Technical Specifications (TS). Service control of production|Skills: - selection of methods of technical
= and Defense of a Degree and scientific organization of labor. Accreditation and|analysis of products in accordance with
Quality Control of BD/EC Qcis 2218 § Work (project). certification of chemical control laboratories. Methods of{GOST; 1051
Inorganic Substances S sampling chemical products. Methods of research of the|is able to determine the composition of ’
8 chemical composition and structure of raw materials, |finished products and assess its compliance
9 finished products, waste and emissions of enterprises.{with GOST requirements;
Electrochemical, spectral, chromatographic and thermal|Competencies: - has the skills of analyzing
methods of analysis in the control of raw materials and|and processing the results of chemical
finished products. Analysis and processing of experimental|analysis of inorganic products.
data
TIpepexBH3HTTEp: Makeatbi: Cylbl  jmaspiay — KoHe Cy/bl-XUMHsIBIK|Bidimi: - cy naiibinnay ’xoHe Cy-XHMHUSAIBIK
XHUMUSIBIK TEXHOJIOTHS | PEKUM/EPIi  OPHATYIBIH — TEOPHSIBIK  Heri3eMelepiH | pexXuMIi YibIMIaCTHIPY/IBIH TEOPHSIIBIK
Herizaepi, belopranukaneix|seprrey. Herizepin Ginexi;
ra3zap MEH KbIIIKbLIIapabiH|MasMynbl: XHMHEAIBIK eHepkocinte cymel Kongany. Cy|Mkemaimiri: - Kocragapibie
TEXHOJIOTHSICHI. CanachIHbIH KepceTKimTepi. XUMHUSAIBIK KOCITOPBIHAP/IbIH |CHIIATTAMACHIH JKOHE CY CallachIHbIH
IMocTpexB3uTTep: B3T |arbmmel cymapel. OHepkocintik Cy HaifbIHIayIbIH HErisri[Herisri kepceTKiluTepiH capamay/bl
IKOJIOTHSITBIK macenenepi, (kesernepi. Cyasl anuein ana Tasanay. Cymbl KOarymisius, |urepesi;
DKOIOTHSITBIK Kayincizzik|okrey, TyHIBIDY JKoHe Cy3y oiciMeH TasapTy. AFBIH/bI|- Cy HaifblHIAY MEH CY-XHMHUSIIBIK PEKUMIL
2 TEXHOJIOTHSLIAP. Cymapipl JKymcapTy, OeiTapanTaHIbIpy »KOHE TOTHIKTBIPY|yHBIMIACTBIPY/IBIH jKeKe CaThLIaPhIHBIH
S tocinzepi. Cymbl TY3CHI3HAHABIPY OICTEpiHiH KiKTelyi.|Herisri mapamerpiepin Tannayra
. N JUMCTHIIALKS  TIPOLECiHIH  (pM3HKA-XUMUSIBIK HEri3zepi. | MKkeMaeHei;
OHepKacinTiK Cy/p! KIUTK 0SD 4305 o ® ~ : . i 32,50
naiibay g M3HKAIBIK, (QH3MKA-XHMHAIBIK JKOHE XUMHSUIBIK OmicTep. }larvubfcu. CY AaibIHAAYAbIH YTHIMbL )
S Bynaumelpy okoHE KasaHIBIK KOHIBIPFBUIAPBIHAA KAk [sKyiieciH TaHIay Mocesenepin GacTankbl
§ TY3YNIH — alIplH  any euicrepi,QHepKacinTiK Cy|maniMeTTep MeH KOMBLIATBIH TaJanTap/Ibl
& JaibIHAY/IbIH KOPIIAFaH OpTara ocepi. AFBIHJIBI CYJap/ibl(€CKepe OTHIPBI KAIbINTACTBIPAIbl;
Ta3apTyIblH ©HepKocinTik omicrepi. Ommipictik cymbin|Ky3iperTiiri: - XuMHsIBIK OHIIPICTEPIIH
FKBLTYJIBIK JlaCTanysl, KbLTY anMacy )Ka6}.lbll'blllblll ArbIH/IbI CYJIApbIH Ta3aJiay/IbIH 'l'ldiM,Lli
aiiHanMalbl CyblH CalkpiHaarTy ogicrepi. Cy alHaibIMbI|TOCUIAEpIHMEHTepeti.
JKYHECIH YibIMIAaCTBIPY. - ¢y JaiiblHzay sKyiienepin Moenbiey
YIUiH Heri3ri KHHETHKAJIBIK apamMmeTpiaepi
MeHrepe/i;
MpepexBusutbl:  OcHoBbl|[lefb: U3Y4HTH TEOPETHYECKHE OCHOBBI IIOATOTOBKU BOJbI|3HAHMSA: -  TEOPETHYECKUX  OCHOB
XUMHYECKOI TEXHOJIOTUH, | K Ooprasusanuu BO/IHO-XUMHYECKOTO peKuMa. [opranusalvu BOJAOIOAIOTOBKH M BOJIHO-
Xumust u texHosiorus (Conep:xanue:  IIpumenenne  BOJAbI B XMMHYECKOH |XMMHYECKOIO PexHMa;
HEOPraHu4eCcKux TrasoB U |TPOMBIIIIIEHHOCTH. Tlokazarenn Ka4yecrBa BO/IbI. Crounbie|Ycenns: - BJIAJICET XapaKTepUCTHKaAMH
KHUCIIOT; BOJbI XMMMYECKHX Npeanpusituii. OCHOBHbIE —9Tambi|npumeceii u JnddepeHinarmeii OCHOBHBIX
TocTpexB3uTHI: NPOMBILLIEHHOH  Bojonoarotosku.  IlpenBapurenbhas nokasaresneil kadecTsa BOJIbI;
KoranGaner OKonoruyeckue  mpoOneMbl|ouncTKa BOAbL. OuYMCTKA BOJAbI METOJAOM KOArylIillMH,|- — QHAIM3  OCHOBHBIX  IAPaMeTpoOB
}?mnm?\/map . THB, DKOJIOTHYECKH | M3BECTKOBaHMsl, OTCTauBaHUs U (uibTpoBanus. CrocoObI[OTACNBHBIX ATANOB BOJOMNOJIOTOBKH |
HET13/IEP1 MOYJT1 2’ GBSOHaCHBIS TEXHOJIOTUH. ymsAryeHus, Heﬁ'rpanmaunu M OKHUCJIEHHUs CTOYHBIX BO/.|OpraHu3aluu BO/IHO-XHUMHYECKOT O
Moxyis ocHoBBI S Knaceudukauns meronos obdecconuBanust Boasl. Dusnko-|pexuma;
TIPHKITATHEIX o XUMUYECKHE  OCHOBBI ~ HMOHHOTO  obmeHa. ®usuko-|HaBbikn: - Gopmupyer Bompockl Beibopa
Hayk Hpombimuennas TIJI/KB PV 4305 3 o 32,50
Module of BOJIONOJINOTOBKA g XUMHUYECKHE OCHOBBI Tpouecca JUCTUWUIALIMH. | pAllMOHAIIBHOU CHUCTEMBI BOJOIOArOTOBKHA v
Fundamema|s of 5 d)nzuqecxue, leSMKO-XMMM'-leCKHS U XHUMHYECKHUE METO/IbI|C ydyeTom HUCXOJHBIX . JIAHHBIX u
Aoplied Sci g MpeJOTBPAILCHHS HaKuneoopa3oBaHUs. Merto bl | peabsaBIIsieMbIX TPeOOBaHHIL;
pplied Sciences «© MpeJoTBpALeHHs] HaKuIeoOpa3oBanus B ucnapurtebHeix i | Komnerenmmuu: - paspaborka
KOTEJBHBIX ycraHoBKax.Brnusune MPOMBILIICHHOM | 3 PeKTHBHBIX croco6oB OUMCTKH
BOJI0ONIOATOTOBKH Ha OKpYyKarouyo Cpe/ly.|CTOYHBIX BOJI XMMHMYECKHUX IPOU3BOJCTB.

HpOMbU.LU'leHHHC METO/1bl OYUCTKH CTOYHBIX BO/JI.
TemoBoe 3arpsi3HEHHUE IPOU3BOACTBEHHOM BOBI, METOIbI
OXJIXKACHHS UHUPKY/SIHOHHOW BOJBI TEILIOOOMEHHOTO
obopynoBanust. OpraHu3anus CHCTEMbI BOJ0060pOTa.

- BJIAJEET OCHOBHBIMH KHHETHYECKHMHU
rapamMeTpaMH JUisi MOJICIMPOBAHUS CHCTEM
BOJIONIOArOTOBKHM;




Industrial water
treatment

PD/EC

IWT 4305

30/30/0/55/12,5/22,5

Prerequisites:  Bases  of|

chemical technology,
Technology of inorganic gases
and acids.

Postrequisites:
Environmentalal problems of
technology ~ of inorganic
substances, Environmental
safe technologies.

Purpose: to study the theoretical basis of water preparation
and organization of the water-chemical regime.
Contents: Application of water in the chemical industry.
Water quality indicators. Waste water of chemical
enterprises. Main stages of industrial water treatment. Pre-
treatment of water. Water purification by coagulation,
liming, settling and filtering. Methods of softening,
neutralization and oxidation of wastewater. Classification of|
water desalination methods. Physical and chemical bases of|
ion exchange. Physical and chemical basis of distillation
process. Physical, physico-chemical and chemical methods to
prevent scale formation. Methods for the prevention of scale
formation in the evaporator and boiler plants.Impact off
industrial water treatment on the environment. Industrial
methods of wastewater treatment. Thermal pollution of
production water, cooling methods of circulating water of
heat exchange equipment. Organization of water circulation
system.

Knowledge: - theoretical foundations of|
the organization of water treatment and
water-chemical regime;

Abilities: - has the characteristics of
impurities and differentiation of the main
indicators of water quality;

- analysis of the main parameters of
individual stages of water treatment and
organization of the water-chemical regime;
Skills: - forms the issues of choosing a
rational water treatment system, taking into
account the initial data and the
requirements;

Competencies: - development of effective
methods of wastewater treatment of|
chemical industries. - has the basic kinetic
parameters for modeling water treatment
systems;

32,50

Kounyanbaist
FBUIBIMIAD
Herizaepi Moy
Momynb 0cHOBBI
TIPUKJIAHBIX
HaykK
Module of
Fundamentals of
Applied Sciences

Cyne! pusnka-
XUMHSUIBIK Ta3apTy
anicrepi

KII/TK

SFHTA 4305

30/30/0/55/12,5/22,5

TpepexBu3nTTEP:
XUMUSIBIK TEXHOJIOTHS
Herizaepi, beifopranukanbik
rasgap MeH KbIIIKbUIAAPIBIH
TEXHOJIOTHSACHI.
IMocTpexBusuTTEp: B3T
Macerenepi,
Kayirci3

9KOJIOTHSUIBIK
DKOJIOTHSIIBIK
TEXHOJIOTHSLIAP.

Makeatbl: Cymapibl  TasapTyIbIH  Herisri Gusnko-
XUMHSUIBIK aicTepin 3eprrey.
Masmynpl:  TaOuru  CynapiblH  KajiIbl  CHIIATTaMAachl.
Taburu cymapiblH OKikTelnyi skoHe Kocrmanapbl. TaGuru
JKOHE  TEXHOJNOTMSUIBIK ~ Cy  CamachlHBIH  Herisri
KepceTKiTepi. XUMHSIBIK ~ KOCIIOPBIHIAPAAFbl  CYIbIH
canachiHa KOWbLIAThIH TanmanTap.Cylsl anjblH aja Tasajay.
Cymbl KOArylisuus, OoKTey KOHe Cy3y oMiCiMeH Tasapry.
Cymbl anmblH ala TasalaydblH PEareHTTiK oicTepiH
GipikTipy. Cymbl TY3CHI3IAHIBIPY OMICTEPiHiH KIKTENyi.
Cymbl  TY3CHI3JAHIBIPYIBIH HOH anMacy ogmici. Hou
aIMacybIHbIH ~ (U3HKa-XUMHSUIBIK  Herisgepi.  Cymbl
TasanayasiH MeMmOpaHanbik omicrepi. Kepi ocMoc omiciven
cynbl Ta3apry. NeKTPOHAIH3 aiciMen Cyibl
Ta3apTy.DNEKTPOHANN3  TIPONECIHIH  (H3MKA-XHMHAIBIK
merigepi. Cyasl  TasapTydblH — TePMHAIBIK  dictepi
JlucTHiuIsums  POLECiHIH  (pM3MKA-XUMHUSIIBIK Heri3zepi.
Cympt epiriiren rasjan Tazapry. XUMHUSIBIK,
KOCIIOPBIHAAP/IbIH, aFbIHJIbI cynapbl. XUMHUSUIBIK,
KOCIIOPBIHAAP/BIH aFbIHIBI CYJIAPbIH Ta3apTy opicTepi.

Binimi: - cy naiibiazay xoHe Cy-XMMHAIBIK
PEKUMII YIBIMIACTBIPY/IBIH TEOPUSIIBIK
Heriszepin oireni;

Hxemaiiri: - Kocnanapbiy
CHITATTAMACBIH KOHE Cy CANlaChIHBIH
Heri3ri KepceTKilTepiH capanayibl
urepei;

- Cy JaifbIHIay MEH Cy-XUMHUSIBIK PEKHUMIL
YHBIMIACTBIPY/IBIH JKeKe CaThLIaPBIHBIH
Heri3ri napameTpJiepit Tajujayra
MKeMICHE]I;

JIaFapIChI: - Cy JaibIHIAY/bIH YTHIM/IbI
JKYHeCiH TaHIay MocesieNnepin 6acTanKbl
MaJTiMeTTep MeH KOMbIIATHIH TalanTapibl
€CKepe OTHIPBIN KaJIbIITACThIPAIb;
Kysiperriziri: - XuMusuIbIK oHaipicTepin
ArbIH/IbI CYJIApbIH Ta3aJiay/IbIH 'l'ldiM,!i
TociIIepiHMeHrepei.

- ¢y JaiiblHzay sKyiienepin Moenbiey
YIIIH Heri3ri KHHeTHKAJIBbIK [TapaMeTpiepi
MeHrepe/i;

32,50

DU3NKO-XHMUYECKHE
METO/1bl OYHUCTKH
BO/IbI

IJUKB

FHMOV 4305

30/30/0/55/12,5/22,5

IpepekBU3NTHI: OcHOBBI
XUMHYECKOH TEXHOJIOTHUH,
Texuosorus HEOPraHN4YCCKUX
rasoB H KHUCJIOT;
IocTpexB3uTHI:
DKOJIOrHYeCKHe  IPOOIeMBbl
THB, DKOJIOrH4eCcKn
6e30MacHbIe TEXHOJIOTHH.

Leab: W3ydnTh OCHOBHBIC (DH3MKO-XHMIUCCKHE METOIBI
OUHCTKH BOJIBL.
Conepxanue: OOmas XapakTePUCTHKA MPHPOJHBIX BOJI.
Knaccudnkanus i mpuMecH TpHPOIHBIX BoA. OCHOBHEIE
MOKA3aTeNH Ka4eCTBA MPHPOIHBIX W TEXHOJTOTHIECCKHX BOJ.
TpeGoBaHMs, TPEIBABIACMBIC K KAadeCTBy BOXBI B
XHMHYECKHX — Tpeanpustisix.IIpeaBapuTenbHas — OYHCTKA
Bofabl.  OumcTka  BOABI  METOAOM  KOAryJsIHH,
W3BECTKOBAHMS M (HIBTPOBAHMSA. CoBwmelrenne
PEAareHTHBIX METOJI0B MPEIOYNCTKH BOBL. Kiacchpukarms
MeToJI0B obecconmBanus BoIbl. MOHOOOMEHHBIH MeTox
obecconmmBanist  Bombl.  DH3MKO-XHMHYECKHE  OCHOBBI
HOHHOTO 0OMeHa. MeMOpaHHbIC METObI OYHCTKH BOJBI.
OuncTKa BOJBI METOZIOM 00paTHOr0 ocMoca.OuncTka BOIb
METOZIOM  MEKTPoaHaIi3a. PU3HKO-XHMIYECKHE OCHOBBI
nporecca dMeKTpoaHami3a. TepMIIeckHe MeTOIbl OIHCTKH
nporecca
qucTHsIEH. O4HCTKA BOJBI OT PACTBOPCHHBIX Ta3oB.

BO/JIBI DU3MKO-XUMHYCCKHC OCHOBBI

CTOYHBIC BOJBI XHMHYCCKHX HPEINPUATHH. MeTombt
OYUCTKH CTOYHBIX BOJI XHMHYCCKUX HpeHl’lpH}lTl{ﬁ.

3HaHMsA: - TEOPETHYECKHX  OCHOB
OPraHU3alMy BOJOTOATOTOBKH M BOJHO-
XHMHYECKOTO PeKHMa;

VYcenusi: - BiajzeeT XapaKTePUCTHKAMU
npumMeceit 1 audepennnanyeiil OCHOBHBIX
ToKa3saTesieil KauecTBa BOJIbI;

OCHOBHBIX  TapaMeTpoB
OT/ICNBHBIX OTaroB BOJOMOATOTOBKH M
OpraHu3aIuu
pexuma;
Haspiku: - GopMHpyeT BOMpockl BeIOOpa
PAlHOHATBHON CHCTEMBI BOJOMO/IOTOBKH
C  y4eToM  HCXOJAHBIX  JIAHHBIX U
TPEBSBIISEMBIX TPeOOBAHMIA;
Kommnerenuun: - paspaboTka
9 peKTHBHBIX crnoco6oB OUMCTKH
CTOYHBIX BOJI XHMHYECKHX MPOU3BOJICTB.

- aHanu3

BOJTHO-XHMHYECKOTO

- BJIAJCET OCHOBHBIMH KHHCTHYCCKHMH
mapaMeTpaMH Ul MOJCIMPOBAHHS CHCTEM
BOJIOIIOATOTOBKH;
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Physico-chemical
methods of water
purification

PD/EC

PCMWP 4305

30/30/0/55/12,5/22,5

Prerequisites: ~ Bases  of
chemical technology,
Technology of inorganic gases
and acids.  Postrequisites:
Environmentalal problems of
technology ~ of inorganic
substances, Environmental
safe technologies.

Purpose:  to study the basic physicochemical methods of]
water purification.
Content: General characteristics of natural waters.
Classification and impurities of natural waters. The main
indicators of the quality of natural and technological waters.
Requirements for water quality in chemical enterprises.Pre-
treatment of water. Water purification by coagulation, liming
and filtration. Combination of reagent methods of water
pretreatment. Classification of water desalination methods.
The ion exchange method of desalination of water. Physical
and chemical bases of ion exchange. Membrane methods of
water purification.  Water  purification by  reverse
osmosis.Water purification by electrodialysis.Physical and
chemical bases of electrodialysis process. Thermal methods
of water purification Physical and chemical bases of
distillation process. Water purification from dissolved gases.
Waste water of chemical enterprises. Methods of wastewater
treatment of chemical enterprises.

Knowledge: - theoretical foundations of
the organization of water treatment and
water-chemical regime;

Abilities: - has the characteristics of
impurities and differentiation of the main
indicators of water quality;

- analysis of the main parameters of|
individual stages of water treatment and
organization of the water-chemical regime;
Skills: - forms the issues of choosing a
rational water treatment system, taking into
account the initial data and the
requirements;

Competencies: - development of effective
methods of wastewater treatment of
chemical industries. - has the basic kinetic
parameters for modeling water treatment
systems;
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JKobGaunay Herizaepi
JKOHE 3ayBIT
KaOBIKTapbI

KII/TK

ZhNZZh 4306

30/0/30/55/12,5/22,5

K/K

TIpepexBusurrep: XKorapst
MatemaThka, Ousmka,
HmsKxeHepiTik KOMITBIOTEpITiK
rpaduka, XHMHSITBIK
TEXHOJIOTHS TIPOLIECTEPi MEH
anmapaTTapst
IMocTpexBusuTTEp:
JIMTITOM/IBIK JKYMBICTBI JKa3y
HKIHE KOPFay.

Makcarbl: OHEPKICINTIK HBICAHAPABI sKobanay,
XHMUATBIK JKa0/IBIKTBI €CenTey XkoHe Kobanay Ke3eHuepiH
3epTTey.

Ma3smyubI: OHEPKACINTIK obbekTinepai Kobanay|
MPUHLUNTEP, K00anay >KYMBICTAPBIH PETTEHTIH Herisri
HOpMaTuBTIK KykarTap. JKoGanay kesemepi; Xumus-
TEXHOJIOTUSITBIK eHtipicTepai OHTaMIBI Kobanay|
GarapraManapsIH KOIJaHy, TEXHOJIOTHSHBI
anmapatypanblk  OeseHmipy. XMMHANBIK ~ anmapaTTapra
apHanFraH KOppO3HAIaH KOpray.
JKabmpIKTapapl  OpHANACTHIPY, OHIPICTIK  YH-’Kainapasl
JKOCTMapiay, —TEXHOJOTHSUIBIK — CXEManap, —HHIKEHEpIiK-
TEXHUMKAJIBIK Keninepai xobamay. Herisri jxoHe Kocamker
KaO/IBIKTBI MEXaHUKANBIK CCenTey/li o3 OeTiHme ophHmay
JaFIbIIApBIH UTepy.

Matepuaniap,

Binimi: - eHepkocinTIK  HBICAHIApABI
wobanay Typalabl JKammbl — epeKenepi
Gineni;

Hxempimiri: - MalIuHazap MEH
anmapaTTapAbIH  KYPBUIBICEI MEH JKYMBIC
OJIap/IBIH
APTHIKIIBLTBIKTAPEl  MEH  KEMIILTIKTEpiH
CHIATTay bl wurepei;
- HMHKCHEPJIK-TeXHHKANBIK  JKeimepi
woOanaybt JKOHE KaOABIKTAP /B
OpHANACTHIPY/IbI OPBIHIAYFa HKEM/ICHEII.
JlaFapichl: -  TEXHONOTHANBIK TPOLECC
HKOCTIAPBIH Kobamay TPUHIUNTEPIH
KOJIJaHy, KaOIbIKTap MEH OHIpICTIK Yif -
JKaimap/ibl OpHANACTBIPYFa JaFIbLIAHAJIEI;
Kysiperriniri: - anmaparypaHbiH
MEXaHHKaNbIK  CEHIMJUNIIH  IIamMameH
Garamay;ipl MEHrepe/ii;
- 3 OeriHme  Herisri,  KOCAIKBI
KaO/BIKTap/Ibl  TaHAAy MEH  ecenTeysi
MEHrepe/ii.

icrey TIPUHLAIIH,
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OcHOBBI
NPOEKTUPOBAHUS U
obopynoBanne
3aBOJIOB

IJUKB

OPOZ 4306

5

30/0/30/55/12,5/22

K/m

IpepekBU3ATHI: Bricuras
MareMaTuKa, Dusmka,
WrnxeHepHass KOMIMBIOTEpHAs
rpaduka, ITpomeccs u
anmaparsl XUMHUYECKOH
TEXHOJIOTHH
ITocTpeKBH3HTHI:
Hanncanue "
JIUTIIIOMHOTO TIPOEKTA.

3a1MTa

ueJ’ll:Z MBy‘lHTb ATanbl MPOCKTHPOBAHUA TTPOMBINIJICHHBIX
OGBCKTOB, pacdyeta W TPOCKTHPOBAHUA XHMHYCCKOTO
06opyroBaHHsL.

Couepmanue: np"Hl[HITLI TIPOCKTHPOBAHUSA
TIPOMBITIIICHHBIX OGEBKTOB, OCHOBHBIC HOpPMaTHBHBIC
JOKYMEHTBI, PETIaMECHTHPYIOIIHE TIPOCKTHBIC pa6OTBI.
3Ta|'"ﬂ TIPOCKTHPOBAHHMSA TIPUMCHEHHE TporpamMmm
ONTUMAJIBHOTO TIPOCKTHPOBAHHUSA XUMHKO-
TEXHOJIOTMYECKHX TIPOU3BOJICTB, anmapaTtypHoe
ocbopMneHMe TEXHOJIOTUH. MaTeleaJ'lBI JJIsT XUMHYCCKHX
anmnaparos, 3alura oT KOPpO3HH.
OGOPyHOBaH”H, TITAHUPOBKA TIPOU3BOJICTBEHHBIX
ITOMBIIICHI/Iﬁ, TEXHOJIOTHYECKHE CXEMBI, TIPOCKTHPOBAHHE
HHKCHEPHO-TEXHUYECCKUX ceTeid. ﬂpu06peTeHue HAaBBIKOB
CaMOCTOATCIIBHO BBITIOJIHATH MEXaHHYCCKHI pacyeT|
OCHOBHOTO H BCIIOMOTATEIBHOTO 000PYI0BAHHS.

PasmenieHne

3HaHMsA: - 3HACT 0OIIHE MOJIOKCHUS O
TIPOCKTHPOBAHHUH NTPOMBIIIITICHHBIX
0OBEKTOB;

YMenusi: - 0CBauBaeT YCTPOHCTBO U
TIPUHITATT paGOTLI MallvH H anmnapaTos,
OIMHMCAaHUE UX MPEUMYIIECTB U
HeJIOCTATKOB;

- npncnocaﬁnwnae'rcsl K BBITIOJIHCHHUIO
TIPOCKTHPOBAHUS WHKCHEPHO-
TEXHUYECKUX CEeTEH n pacCcTaHOBKH
obopyoBaHus.

HaBbIku: - TIPUMCHCHHS TIPUHITUIIOB
TIPOCKTHPOBAHHUS TUIAHOB
TEXHOJIOTHYECKOTO MPOIecca,
pasmerieHus 060pyI0BaHUs 1
TIPOU3BOJICTBEHHBIX l'[()MCHlCHMﬁ;
Komnerennuu: - B1azeTh NpUMEPHOit
OLICHKOH MEXaHHYECKON Ha/IEKHOCTH
anmaparyphl; - CAMOCTOSTEIILHO BBIOMPATh
M PAaCCUNTHIBATH OCHOBHOE,

BCHIOMOTATEIbHOE 000DVIOBAHHE.

36,41




Prerequisites: Higher|Goal: To study stages of designing industrial facilities,|Knowledge: - knows the general
mathematics, Physics, | calculation and design of chemical equipment. provisions on the design of industrial
Engineering computer|Contents: Principles of designing industrial facilities, basic|facilities;
graphics,  Processes  and|regulatory documents governing design work. Design stages; |Abilities: - masters the device and the
apparatus of chemical|application of programs for optimal design of chemical-|principle of operation of machines and
" technology technological productions, hardware design of technology.|apparatuses, a description of their
N Postrequisites: Writing and|Materials for chemical apparatuses, corrosion protection.|advantages and disadvantages; -
Fundamentals of E defense of the thesis project. Placement_ of equipment, I_ayout of |r1dust_r|al premises, adapt_s to the design of engineering and
. s o technological schemes, design of engineering networks. |technical networks and the arrangement of|
design and equipment PD/EC FDEP 4306 Ire} c/p s . ; . . 36,41
of plants g Acqmsmon of skl_lls to |ndepf~3ndent|¥ perform the mechanical eqL_upmenL o o
g calculation of main and auxiliary equipment. Skl_lls:_ - application of the prlnmp_les of|
§ designing  process plan§, equu_)_m_ent
placement and production facilities;
Competencies: - possess an approximate
assessment of the mechanical reliability of
equipment; - independently choose and
calculate the main, auxiliary equipment.
TpepexBusutrep: XKorapsl |MakcaTel:  XUMHS ~ ©HepKacibi  KocimopblHAapbIHBIH |BidiMi: -  eHepkocinTik  HbICaHIap.bI
MatemaTHka, OusnKa, KabIBIKTaphIH  JkoOamay[blH — OpHATACy —IIelliMJepiHiH[xobanay Typamsl JKammel —epexenepi
HMHkeHepItik KOMIIBIOTEPIiK | IPHHIMIITEPIH 3epTTey. Ginexni;
rpaduka, XUMHSIIBIK Masmynbl:  ¢ochop,  MuHepanmbl  ThiHAiTKbITap, | MKkemmimiri: - MalldHajap MeH
TEXHOJIOTHS TPOLIECTEPi MEH | KBIIIKBUIIAP, TEXHUKAIBIK, XKEMJIK jKOHEe TaraMIbIK TY3/1ap |anmapaTTapiblH KYpbUIBICHI MEH SKYMBIC
arnmapaTTapbl eHIIpeTiH HexTapibl Kobanay. bac skocmapaa ruMaparTap |icrey TPHHIMITH, OJIAP/IbIH,
TocTpexBH3NTTEpP: MeH  KYpUIBICTApABI ~ OPHANACTHIPYIBIH  OHTAiUIBI|apTHIKMIBLIEIKTAPEl MEH —KeMIITKTepin
JIMIIOM/IBIK JKYMBICTBI 5Ka3y |HYCKalapblH —TaHAAylaFbl —MaTepHaIbIK-OHEPreTHKAIBIK [ CHIIATTay IbI urepei;
0w HKOHE KOPFay. aFbIHIAP/BIH TEXHOJNOTHSIBIK CXeMachl MEH CXEMACBIHBIH|- — MHXKEHEePIiK-TeXHUKaNbIK  sKeliTepii
ﬁ— pem.  Yii-kaiinaplH ~ OpHAIacybl, — TEXHOJOTHSUIBIK|KoOanaybt JKOHE 5Ka0IbIKTapIbI
JKabapIKrap ! skoHe E" JKAOIBIKThI OPHANACTHIPY MpUHLMITEP]. LIeXTHIH KoJIeMIiK-|opHaIacThIPyIbl OPIHIAYFA HKEMICHEI].
KaCilOPbIHAAP/BL KIUTK ZhKZhBSh 3 R Kocmapiay — wremiMuepi.  TeXHONOTMSUIBIK  KaOBIKTHI | JaFABICHI: - TEXHONOTHMAUIBIK IPOLECC 3641
Kxobaay OoibIHIIA 4306 g KyObIpMEH OGaiinay. JKaGIBIKTBIH ~ TEXHOJOTHSUIBIK | KOCTIaphIH skobaay HPUHIUITEPIH '
wenrivzepi g ecenTeylepiH o3 OeTiHIle OPbIHIAY NaFAblIapbIH UIepy. KOJIZIaHy, 5KaOIbIKTap MEH OHIIPIiCTIK Yif -
§ JKalIapabl OPHAIACTBIPYFa JaF IbLIAHALIBL;
Kysiperriairi: - annapatypaHbiH
MEXaHUKAJIbIK  CEHIMAUINH  maMameH
Garasayibl MeHrepe/i;
- o3 OeTiHie HEri3ri, KOCAJIKbI
JKaOABIKTApAbl TaHZAy MEH ecenTeyai
MeHrepe/i.
TIpepexBH3HTBI: Beicuas | eab: W3yunth NPUHIMIIBL KOMIIOHOBOYHBIX pelIeHHMI | SHAHMS: - 3HAET OOLINE MOJI0KEHUs O
Maremaruka, Dusuka, | IpOEKTUPOBAHUS obopynoBaHus NPEIPHATHI | IPOEKTUPOBAHUH MPOMBIILIEHHbIX
I/Iumeuepuaﬂ KOMIIbIOTEpHAs XUMHYECKOI TIPOMBILIIIEHHOCTH. 061:3]('1'015;
rpaduika, Ipoueccsr u|Conep:xanue: ITpoekTHpoBaHHE LEXOB 10 IPOM3BOJACTBY|YMEHHs: - OCBAUBAET YCTPOHCTBO U
anmnaparhbl XHUMHYECKOii | pocdopa, MHUHEPAIbHBIX ynobpenuii, KHUCIIOT, | IPUHLKI pabOThl MALIMH U aNNapaTos,
TEXHOJIOTUU TEXHUYECKHUX, KOPMOBBIX W IMHIIEBBIX coJieit. Pouib |oncanue ux TPEUMYIIECTB U
TocTpeKBH3HTDI: TEXHOJIOTMYECKOl  CXeMBI M CXeMbl ~ MAaTEPHAllbHO-|HENOCTATKOB;
Hanucanue u 3allUTa [OHEPreTHYECKUX ITIOTOKOB IIpH Bbl60p€ ONTUMAJIbHBIX |- npucnoca6ﬂusae'rcx K BBITIOJIHCHHIO
u(-\.1 JMILIOMHOTO IIPOEKTA. BapHAHTOB Pa3MCLICHUS 3[aHUH M  COOPYKEHMIl Ha|IpPOEKTUPOBAHMS MHXXCHEPHO-
Komnonosoure % reHepanbHoM iane. KOMIOHOBKA MOMENIEHH I, TPUHIIAITB | TEXHUUECKUX CETel M PACCTAHOBKH
peuenns ] pa3sMeIeHHs TEXHONOTHIECKOTo 06opyaoBanus. O6beMHO-|060pyIOBaHHS.
MPOEKTUPOBAHHS ITIJI/KB KRPOP 4306 % - MIIAHUPOBOUHbIE pemenus uexa. Tpydonposoanas o6Bs3ka| HaBbIKH: - IPUMEHEHUs IPHHIUIIOB 36,41
OGOPYJOBaHI:‘” u g TEXHOIOTHYECKOTO 06opynoBaHHS. [proGpeTenne | POEKTHPOBAHHS MIIAHOB
HpENPUATHH = HaBBIKOB CAMOCTOSATE/bHO BBIMOJHATh TEXHOJNOTHUECKHE | TEXHOJIOTHYECKOTO MPOLecca,
o

pacueTsl 000py0BaHHUSL.

pasmMeleHust 000pyoBaHUs U
TIPOU3BOACTBEHHBIX ﬂOMeLLleHldﬁ;
Komnerennuu: - B1aJieTh IIpUMEpHO#
OLIEHKON MEXaHUYECKON HAIEKHOCTH
anmnaparypsl; - CaMOCTOSTE/ILHO BHIOUpPATh
1 pacCUUTHIBATHL OCHOBHOE,
BCIIOMOTaTe/IbHOE 000PyL0BaHKE.




Prerequisites: Higher
mathematics, Physics,
Engineering computer
graphics,  Processes  and
apparatus of chemical
technology

Postrequisites: Writing and

Goal: Study of principles of layout solutions for designing
equipment and enterprises of chemical industry.

Contents: Design of shops for production of phosphorus,
mineral fertilizers, acids, technical, feed and food salts. Role
of the technological scheme and the scheme of mass and
energy flows in selection of optimal options for placement of|
buildings and constructions on the main plan. The layout of

Knowledge: - knows the general
provisions on the design of industrial
facilities;

Abilities: - masters the device and the
principle of operation of machines and
apparatuses, a description of their
advantages and disadvantages; -

§ defense of the thesis project. |premises, principles of placement of technological|adapts to the design of engineering and
Layout solutions for s equipment. Space-planning decisions of the shop. Piping oftechnical networks and the arrangement of
designing equipment PD/EC LSDEE 4306 g technological ~ equipment. ~ Acquisition of skills  to|equipment. 36,41
and enterprises I independently perform technological calculations of|Skills: - application of the principles of|
§ equipment. designing  process plans,  equipment
placement and production facilities;
Competencies: - possess an approximate
assessment of the mechanical reliability of
equipment; - independently choose and
calculate the main, auxiliary equipment.
TIpepexBu3urrep: Makcarbr:  belipranukanbik  3attapasl  oHAipy Kesinae|Binimi: - GefiopraHuKanbIk 3aTTapas!
MuHepanbl jKOHe eKiHIIIeH |KaTThl, CYHbIK XKOHE a3 TOPi3Ai OHEPKACINTIK KalAbIKTap/bl |OHAIPY Ke3iHAe KaTThl, CYIBIK JKOHE Ta3
IIMKI3aTThl Ka3blll ally JKOHE|Ta3apTy,  3alalChI3JAHIBIPy  JKOHE  PeKylepaumsuiay|Topi3ai OHEepKACIHTIK KalabIKTapabl
nabIHAay TEXHOJIOTUACHI, | dfiCTepiH 3epTTey Ma3smyHbl: | TazapTy, 3a/1aJICBI3IAH/IBIPY JKOHE
XHUMHUSIBIK TEXHOJIOTHsA [OneMeri HKOJIOTHSNBIK KaFJaiJblH  Kas3ipri jkaraaifbl. | peKyneparusnay oficTepin Oiteni;
Herizaepi, BeifopraHukabik|3usHabl WBFAPBIHABUIAPABI A3aNTy XKOHE KOK Kosaapbl. | AKeMAaitiri: - 3aMaHayn 3KOJIOTHSIIBIK
raszap MeH KbIMIKbLIIAPAbIH|ATMOC]epaHbl —JlacTaylibl 3aTTapAblH  TAaOMFAaTBl  MEH|TajanTtap aschiHAa OeilopraHuKabIK
TEXHOJIOTUsACk, Munepannbl|kacuertepi. Kanaelk rasmapasl  Tasamay — ORiCTEpiHiH|3aTTapablH XUMHSUIBIK TEXHOIOTHSICBIHBIH
THIHAUTKBILITAPIBIH cunarTamacel. Kaniblk ra3gapJaH eIIeHreH OOMIIeKTep I, |cananblk KaCimopbIHAapbIHbIH
e TEXHOJIOTUSICHI. 3UAHBL Ta3 TOPi3Ai koHe Oy TOpi3Ai KoCmamapibl ambilmpoOieManbiK MACEeIepiH CHIaTTay bl
g TocTpexBH3NTTEpP: TacTay; Ta3apTy MEXaHH3Mi )KOHE MaiiaTaHbIIFaH ra3aapis! (Urepei;
2 MamaHIbIK OoiibIHIIA | Ta3apTy YIIH KONAAHBUIATHIH jkabablkTap. KarThl skoHe|/laFawichl: - OHTAIIBI HYCKAHBI TAHIAY
B3T skonorusbik KIUTK BZTEM 4307 S MEMJIEKETTIK eMTHXaH, [CyifbIK JacTaHyJBIH maiiga Gomy Kesaepi. OHepkacinTik|MaKcaThlHAa OHOPraHNKAIBIK 3aTTap/Ibl 37,47
Macenenep § JlunnoMansl  ic-ToxipuGe, | KoCiTOPEIHAAPIABI  AFBIHIBI CyapLIH wikrey.  Cy|ennipynin op Typni cynbanapbiHbH
S JIMIUTOMIBIK JKYMBICTBI | KOMManapsiHa ~ AFBIHABI  Cymapabl JKibepy —IIapTTapbl. [9KOJIOTHSNBIK OaFanayblH aHBIKTayFa
154 (5k00aHbI) jKa3y XKOHE KOPFay. | AFbIHABI CyIapibsl Koo omictepi. KaTTbl KammblKTap/sl|AaFabliaHabl;
KOJiere jKapaTy Taciuuepi: KayinTi KamaeikTapael kemy, (Kysiperriniri: - engipicTik Kanasikraps!
JaiiblH  OHIMAI almy MakcaThlHAA KaiiTa OHZeYy, apajiac|rasamayiblH MaTepHAIIBIK OalaHCTapbIH
eHJlipicTeplic  KOCBIMIIA peTiHme, KalTamama IIHKi3aT|e3 GeTiHmre ecenTeysi MeHrepei;
perinae maiimanany. IIIMKi3aT KOMMOHEHTTEPIH KEIICHI|- OHEPKACINTIK KaJABIKTap/Ibl Ta3apTy
maiinanany.  BeffopraHukanbIk  3aTTapIbIH  MaHBI3JIbI [KOHE peKynepanusiay GoibHma
TYpJepiHiH ~ OHJipic  KaNJBIKTaphlH  Taszajay  JKOHE|NPaKTHKAJIBIK MiHICTTEpi menry
pexymnepanusiiay Taciiaepi HOTHIKEIIEPiH 03 OeTiHIIe JKIHE TONTa
KOpFay/Ibl KaJbIITaCTBIPA/Ibl;
TIpepexBU3NTHI: Makcarbl: OeiiopraHMKaiIbIK 3aTTap OHIIPICIHIH KaTThl, [ 3HAHMS: - 3HAET METO/bI OUHUCTKH,
TexHonmorus ~ MOOBIMM  W|CYHBIK JKOHE Ta3 TOpI3i OHEPKACINTIK KalAbIKTapbiH|00e3BPEKUBAHMS H PEKYIIEPALIUN TBEPIbIX,
MOJATOTOBKM  MHHEPAJILHOTO | Ta3apTy JKOHE KOJIEre jKapary dIiCTepiH MeHrepy. JKHIKHX U Ta3000pa3HbIX IIPOMBIIIICHHBIX
ChIPbA, [MpombruienHas | Ma3MyHbI: KaTThbl jKOHE CYHBIK KaJIIbIKTap/IbIH T1aiiaa 601y|0TX010B HPH IIPOM3BOJICTBE
BOJIOTIOITOTOBKA, ke3lepi. Kopmaran —opTaHbl  KOpFay — CaJachlHJaFbl|HEOPraHMYECKUX BELIECTB;
TeXHONOTUs HEOPraHMYECKMX | HOPMATHBTIK ~ Ky)XaTTap.  3HSHIBI  LIBIFAPBIHIBLIAP/bL | YMEHHUS: - OIMCHIBATH IIPOGIEMHBIE
ra3oB W KUCIOT, TexHosorus|asaiity skonjgapbl. ©OHEpPKOCINTIK KaTThl KaJIBIKTap/ibl, | BOIPOCH OTPAC/IEBBIX NPEAIPHATHIE
MHHEPAIbHBIX  yHAOOpEHHIL. | AFbIH/BI Cynapibl skoHe XUMHSIIBIK KOCIIOPBIHAAP/bIH a3 XUMUYECKOI TeXHOIOTHH HEOPraHHIECKHX
TocTpeKBH3HTHI: TOPI3/li LIBIFAPBIHABLIAPEIH TA3aPTy, KAIIbIHA KEJITIPY XKOHE|BEIECTB B PAMKaX COBPEMEHHBIX
0 [MpenmvniomMHas — NpPaKTHKA, |KOAEre jKapaTy d/icTepi, KOJIIaHbLIAThIH KaOAbIK. Op TYpJli|9KOIOrHYECKUX TpeDoBaHHil;
[T — §; Hanucanue i 3aI[UTa|Ta3anay oficTepiHiy THiMIUTIrH Oaranay JaFabUIapbL. HaBBbIKH: - OLIPEENATh KOOI NYECKYIO
npoGeMsl B 3 JIMTIIIOMHOTO MPOEKTA. OLICHKY PA3JIHYHbIX CXEM [POM3BOICTBA
TeXHOOr I IJUKB | EPTNV 4307 3 “606"”““‘”“"“" BEIECTS € LEbIo 37,47
peopramccrny 8 Kowneremum - sraseer
BEIIECTB S :
S CaMOCTOSTE/IBHBIM PACueTOM

MaTepuabHbIX 0alaHCOB OUMCTKH
MPOU3BOJICTBEHHBIX OTXOJI0B;

- hopMUpYyeT CaMOCTOSATENbHYIO H
IPYIIIOBYIO 3AIUTY PE3YIbTATOB PELICHHS
MPAKTHYECKHX 3a/1a4 110 OYUCTKE U
PeKyneparuy NPOMbIIUICHHBIX OTX0J0B;




Prerequisites: Technology of|
extraction and preparation of
mineral raw materials,
Industrial water treatment,
Technology of  Inorganic
Gases and Acids, Technology
of mineral fertilizers.
Postrequisites:

Hean: OBnaneHne MeTOJaMH OYMCTKH M YTUIM3ALUK
TBEPABIX, JKHAKHX UM Ta3000pa3HbIX IIPOMBILIICHHBIX
OTXOI0B  NpPOM3BOACTB  HEOPIaHHYECKHX  BEILECTB.
Conep:xanune: Victounnku 00pa3oBaHMsl TBEPABIX U
KUAKAX OTX00B. HOpMaTHBHBIE IOKyMEHTBI B 0OIAcTH
3auThl  OKpykatomeit cpeasl. Crnocobbl  cOKpareHus
BPE/HBIX BBIOPOCOB. METOABI OYHCTKH, PEKyNEepauud H
YTHIIM3ALUK TBEPABIX NMPOMBILLICHHBIX OTXOLOB, CTOYHBIX

Knowledge: - knows the methods of|
purification, neutralization and recovery of
solid, liquid and gaseous industrial waste in
the production of inorganic substances;

Abilities: - to describe the problematic
issues of industrial enterprises of chemical
technology of inorganic substances within
the framework of modern environmental

g Undergraduated practise, [Boa 1 ra3000pa3HbIX BHIOPOCOB XMMHUYECKHX HPEINPUSITHH, |requirements;
Environmental rel Writing and defense of the|mpumensemoe — oGopynmoBanme.  HaBeikum  ouenmBars[Skills: - determine the environmental
problems in the PD/EC EPTIS 4307 % thesis (project). 9(pPeKTUBHOCTD Pa3IMUHBIX METOJOB OYUCTKH. assessment of various schemes for the 37.47
technology of © production of inorganic substances in order
inorganic substances 8 to choose the optimal option;
§ Competencies: - has an independent
calculation of the material balances of|
industrial waste treatment;
- forms an independent and group
protection of the results of solving practical
tasks for the treatment and recovery of
industrial waste;
TIpepexBusurrep: Dxonorus|Goal: Mastering the methods of purification and utilization|Biximi: - Gefiopranukainsik 3arTapist
skoHe Tipminik - Kayincisairi|of solid, liquid and gaseous industrial wastes from inorganic|enzipy kesinze KaTTbl, CYibIK oHe ra3
Heri3nepi, bBeifopranukansik|substances’ production. TOpi3/i O©HEPKACINTIK KA ABIKTap bl
raszgap MeH Keimkpuigapasie|Contents: Sources of formation of solid and liquid wastes. | Tasapty, 3anancei3anipipy xoHe
TexHosoruscel, Texnorenni|Regulatory documents in the field of environmental|pekyrnepauusuiay oxicrepin Gineni;
XUMHSUIBIK KanbIkrap | protection. Ways to reduce harmful emissions. Methods for|Mikemuisiri: - 3aMmanay# 5K0JIOTHSIIBIK
TlocTpexkBH3UTTEP: purification, recovery and utilization of solid industrial|Tananrap asiceisna GefiopranukaibiK
JIMIUIOM/IBIK, sKymbicTbl|waste, sewage and gaseous emissions from chemical[3arTapabii XUMHSIIBIK TEXHOIOTHSCHIHBIH
(;k0baHbl) Kazy. enterprises, equipment used. Skills to evaluate the|camanbik KocinOpbIHAAPBIHBIH
o effectiveness of various purification methods. HpOoOJIeMalIBIK MOCEIENIePiH CHITATTay/Ibl
g urepei;
DKONOMHABIK “N’. JIaFABICHI: - OHTAMIIBI HYCKAHbI TAHIAY
Kayincizix KIU/TK EKT 4307 E MﬂKFﬂ’l‘b}llua Geuor?l'alluxwlblk 3aTTappbl 39,47
TeXHOOrHAIAP S OHAIPYMIH op TYpIIi cyidanapbIHbIH
g 9KOJIOTHSIBIK OarajiayblH aHbIKTayFa
S JIaF IbLIIaHA b

Kysiperrisiri: - enIipicTik KaiubIKTapst
Tasalay/blH MaTePHAIIBIK OalaHCTaPbIH
o3 OeriHLIe ecenTey/i MEHrepei;

- OHEPKOCINTIK KaJIILIKTap/ibl Ta3apTy
JKOHE peKyrepanusiay 6oiibIHIIa
MPAKTUKAIBIK MiHIETTEpAI ey
HOTIDKENEPIH 03 OeTiHIle XKoHe TonTa
KOpFay/ibl KaJIbIIITaCThIPa/ibl;




TIpepexBH3HTBI: DKOJOTHSA U
OCHOBBI Ge3onacHoCTH
JKU3HEIEATENIHOCTH,
TeXHOJIOrUsl HEOPraHHYEeCKUX
rasos " KHCJIOT,
TeXHOTGHHBIE ~ XHMHYECKHE
OTXOJIbI

Ieb: H3y4nTH MPOGIEMHBIC BOIPOCH! OTPACIICBBIX
NPENPHATHI XUMUYECKOH TEXHOIOTMH HEOPraHHYECKUX
BEILIECTB B CBETE COBPEMEHHBIX 3KOJIOTHYECKHX
TpeGOBaHMIA.

Conep:xanue: AKTYallbHOCTb U 3HAYMMOCTb 9KOJIOTHUYECKH
6e301acHBIX (MAIOOTXOIHBIX M OE30TXO/IHBIX) TEXHOJIOTHH,
HX POJIb M MECTO B KOHIEMIMH YCTOHYMBOIO Pa3BUTHS

3HaHMSA: - 3HACT METOIbI OYNCTKH,
00e3BPEXKMBAHHUS U PEKYIIEPaIMN TBEPIbIX,
JKHJIKHX U Ta3000pa3HbIX TIPOMBIIIICHHBIX
OTXO0JIOB IPH NPOHM3BOJICTBE
HEOPraHN4EeCKHX BEIICCTB;

YMeHus: - onuchIBaTh NPoGIeMHBIC
BOTIPOCHI OTPACIIEBIX IPEINPUATHIH

TlocTpeKBH3HTHI: 6nochepsl. Kos(GuIMeHThI 1st OLICHKH CTENCHH XHMHYECKOH TEXHOIOTMH HEOPraHHYECKHX
Hanucanue nu 3almTa l'[pl/I6J'll/Dl(eHl/I)I TpaﬂHHHOHHOﬁ TEXHOJIOTHH K 6530TX011H0171. BCIIECTB B paMKaX COBPEMEHHBIX
wn JUTTIOMHOM paﬁonﬂ OcHOBHBIE TIPUHLMITBI OPraHu3aluu GCSOTXOHHOFO SKOJIOTHYECKUX Tpe60BaHHl>’I;
g (npoel('ra), TIPOU3BOJCTBA: CHCTEMHOCTh, KOMILJIEKCHOE HaBbIku: - OIPEACTATE SKOJIOTHYECKYIO
DKOJIOTHUECKU '& HCIIOJIb30BAHUE CBIPHEBBIX H SHEPIeTHYECKHX PECYPCOB, OLIEHKY Pa3JIMYHBIX CXEM IIPOU3BOJICTBA
6e3onacHbIe IIJI/KB EBT 4307 E LUKINYHOCTh MAT€PHATBHBIX TOTOKOB, PAllMOHAIbHAS HEOPraHWYECKUX BEIIECTB C 1ENIbI0 39,47
TeXHOJOTHH S OpraHu3aIys, S5K0JIOTH4ecKas 6e30MacHOCTb, BBIOOPA ONTHMAIBHOTO BAPHAHTA;
g KOMGI/IHI/IPOBaHI/Ie M MEKOTPACIECBOE KOOTIEPUPOBAHUE KoMmneTrenunuu: - Biajieer
§ TIPOU3BOJCTB. HpI/IMepLI MaJIOOTXOJHBIX ¥ O€30TXOJHBIX CaMOCTOATEIbHBIM pac4eToOM
TEXHOJIOTHH. MaTepHaIbHBIX GaaHCOB OYHMCTKH
TIPOU3BOJCTBEHHBIX OTXOI0B;
- hopMHpYyeT CaMOCTOSTEIBHYIO H
TPYNIIOBYIO 3aIUTY PE3YJIbTATOB PELICHUS
TIPAKTHYECKHX 3a/a4 I10 OYHUCTKE U
PEeKynepanru MpoOMBINIICHHBIX OTXO10B;
Prerequisites: Ecology and[Purpose: to study the problematic issues of industriallKnowledge: - knows the methods of
fundamentals of life safety,|enterprises of chemical technology of inorganic substances in|purification, neutralization and recovery of
Technology of Inorganic|the light of modern environmental requirements.|solid, liquid and gaseous industrial waste in
Gases and Acids, Technogenic|Contents: Relevance and importance of environmentally|the production of inorganic substances;
chemical waste. |safe (low-waste and non-waste) technologies, their role and|Abilities: - to describe the problematic
Postrequisites: ~ Writing and[place in the concept of sustainable development of the|issues of industrial enterprises of chemical
defense of the thesis (project). |biosphere. Coefficients for assessing the degree of|technology of inorganic substances within
approximation of traditional technology to waste-free. The|the framework of modern environmental
g’» basic principles of the organization of waste-free production: [requirements;
% system, integrated use of raw materials and energy|Skills: - determine the environmental
Environmentally safe PDIEC EST 4307 % resources, cyclical material fl_ow_s, rational _orgaqization, assessm_ent of_ variot_Js schemes _for the 2947
technologies 3 enwronm_ental safety,_ combination and inter-industry|production of inorganic spbstances in order )
2 cooperation of production. Examples of low-waste and non-|to choose the optimal option;
g waste technologies. Competencies: - has an independent
@ calculation of the material balances of
industrial waste treatment;
- forms an independent and group
protection of the results of solving practical
tasks for the treatment and recovery of
industrial waste;
IpepexBusuTTep: Makcarbl: TEOPHSIIBIK Heri3aepai 3eprrey, |Bimimi: - Geifopranukanbik 3aTTap MeH
beifopranukanbik XUMHSATBIK TeXHOJIOTHs | BelopraHnKaiblK Tas3fap MeH KBIIIKbUIIAPABIH OHIIPIiCiH|KOCKIIBICTap OHMIPICIHIH TEXHOMOTHAIBIK
KOCBLIBICTAp Herizzepi, MuHepaiibl KoHe|Taniay. NpONECiH  JKYPridy — YHmIiH  OHTaiibI
TEXHOJIOTHACHI eKiHmine muKisaTTap/l | MasMyHbI: TaOWFM TasabiH Oy OTTETiHiH KOHBEPCHACHL [mapameTpiepii 6ineni;
Mozyni/ Mozyns Kasblll ajny JKoHe NaibIHAay| AMMHAK MeH a30T KbIIIKBUIBIH ay TeXHOJOTHSCH, apTypii| Mkemaiairi: - OefiopraHukaabik raszmap
TEXHOJIOTHSA TEXHOJIOTUACHI llIVIKi3aTTaH KYKipT KBIIIKBIIBIH BH}Iipy CXeMachl. T¥3, q]TOp MEH KbIIIKbUIAAPABIH MaHbI3/1bl TYpﬂepiH
HEOPraHWYECKUX o IMocTpexBU3NTTEP: oHe Gop KeIKBLTBIH oHipy. Capbl dochop, TepMHANBIK|eHIipy — YIIiH  IIMKi3aTThl  TaHJIayFa
COC/IMHeHMIH/ . S Munepanisl  THIHAHTKBIIITAP )KOHE  SKCTPAKLMANBIK  (OCOp KBIIKBIUTBIH ~ OHITIPY/IiH | HKeMICHE I}
Module of BefioprammKarsix %‘ TexHonorusAckl,  Kamapikews|pusnka-xuMHsIbIK - Herizaepi. KplIKeuiapapl any sKkoHe|- GeiiopraHHKabIK rasjaap MEH
Technology of rasiap Met KIT/TK BGKT 3219 § TEXHOJIOTHS, Munepanpl|3epTTey, — NPONECTEPAiH  TEXHOIOTHSUIBIK  AFbIHAAPBIH |KBIIIKBULIAD — OHMIPICIHIH ~ MaTepHaIBbIK 39,47
inorganic KBILIKBUIAPALIH %‘ TY371ap JKOHE cintizep|ecentey, MHHEpaNAbl KBIIIKBUIIAD OHMIPICIHIH YTBHIMJBI[)KOHE  JKBUTYy — aFbIHAApPBIH  ecenTeyai
compounds TEXHOJIOTHACH! g TEXHOJIOTUACHI, CXCMaJIapblH CBIHM Tajljay JKOHC TaHIay JdafAbUIapblH nrcpc)‘[i;
o

JUMIIOMIBIK
OpbIHJAY.

JKYMBICTBI

KaJIbIITacThIpy.

Jlarapichl: - OeffopraHiKabIK ra3jap MeH
KBINIKBIIAAD TEXHOJOTUSCHIHBIH  HEri3ri
FBUIBIMU-TEXHUKAJIBIK Mscenenepi MEH

Jamy NepCHeKTHBANIAPBIH
KOPBITHIH/IbIIAYFA JIaFIbLIaH/IbIPA/IbI;
Kysiperrimiri: - eHmipicTiH  yThIMIBI

TEXHOJIOTHSJIBIK CXEMaChIH Meﬂrepeui.




TIpepexBH3HTHI: OcHoOBBI
XHMHYECKOH TEXHOJIOTHH,
TexHomorust ~ g06buM |
MOJATOTOBKM ~ MHHEPAJIbHOTO

Ienanb: M3yueHue TCOPETHUECKUX OCHOB, aHAIIN3
MPOM3BOJICTBA HEOPraHHYECKHX I'a30B H KHCIIOT.
Conep:xanue: [TapokuciopoiHas KOHBEPCHs NPUPOHOTO
ra3a. TeXHOIOTHS TIOJy4eHHs aMMHaKa M a30THO#

3HaHUs: - 3HACT ONTUMAJbHBIC
TIapaMeTpshl ISl BEACHUS
TEXHOJIOTHYECKOro Iporecca
TIPOU3BOJICTBA HEOPraHUYECKUX BEIIECTB U

" BTOPUYHOT'O CBIPbS | KUCJIOTBI, CXEMBbI ITPOU3BOJICTBA cepl—mﬁ KHCIIOTBI U3 COBHHHCHPIi/'I;
TlocTpeKBU3HTHI: PA3NHYHOrO CHIPbs. IIPOM3BOJCTBO COJIAHOM, IIIABHKOBOI! | YMeHHSI: - aIanTUPYeTCs K BBIOODY CHIPbs
g Texuonorus MHHEpPaJIbHBIX |1 Gﬂpﬂﬂﬁ KHCIOTHI. DH3UKO-XHMHYECKHE OCHOBBI JUISL TIPOU3BOICTBA BaKHEHIINX BUIOB
TexHOMOrHS g ynoGpenwuii, Be3oTxoHas |NPOM3BOJICTBA sKeNATOrO Bochopa, TepMHIECKOH 1 HEOPraHMYeCKHX Ta30B M KHCJIOT; -
HEOpraHNYECKHX KB TNGK 3219 % TEXHOJIOTHS, Texx—l(inorpm 9KCTPAKLMOHHOMN (pocdopHOil KHCIOTH. POPMUPOBaHHE BJIAJICET PaCYETOM MaTe€pHAIbHBIX H 39,47
[a30B ¥ KUCIOT g MPIHepaJ}LHLIX conen M |HaBBIKOB MMOJy4YaTh U UCCIIEA0BATh KHUCIIOTBI, PACCYUTBIBATH | TETIIOBBIX IIOTOKOB IPOU3BOACTBA
@« 1iejioyeu, HamucaHue M|TEXHOJOIHYECKHUE NTOTOKH IMPOLECCOB, KPUTHUYECKH HEOPraHuYECKHUX rasoB U KUCIIOT,
8 3alIUTa JUTUIOMHON paﬁonﬂ AHAIM3UPOBATH U BLIGI’IpﬁTL PalMOHAIbHBIE CXEMBI HaBbIku: - 060611!3Tl> OCHOBHBIC HAYYHO-
(npoeKTa), TIPOU3BOJCTB MUHEPAJIbHBIX KHCIIOT. TEXHUYECKHE l'IpOGIIeMLI M MEPCIEKTUBbI
Pa3sBUTHS TEXHOJIOIMH HEOPraHUYECKUX
Ta30B U KUCJIOT,
Komnerenuuu: - BiajieeT palioHanbHOH
TEXHOJIOTHYECKOH cXeMO TIPOU3BOJACTBA.
Prerequisites: Fundamentals|Goal: Study of theoretical fundamentals, analysis of|Knowledge: - knows the optimal
of  Chemical Technology, |production of inorganic gases and acids. parameters for conducting the technological
Technology of Mining and|Contents: Steam-oxygen conversion of natural gas.[process of production of inorganic
Preparation of Mineral and|Technology for production of ammonia and nitric acid,|substances and compounds;
Secondary Raw Materials|schemes for sulfuric acid production from various raw|Abilities: - selection of raw materials for
o Postrequisites:  Technology|materials. Production of hydrochloric, hydrofluoric and boric|the production of the most important types
g of Mineral Fertilizers, [acids. Physico-chemical bases for production of yellow|of inorganic gases and acids; - mastering
Technology of g Non-Waste Texhnology, [phosphorus, dry and wet-process phosphoric acid.|the calculation of material and heat flows of
Inorganic Gases and PD/EC TIGA 3219 ﬁ Technology of Mineral Salts|Formation of skills to obtain and investigate acids, calculate|the production of inorganic gases and acids; 39,47
Acids g' and Alkalis, Writing and|process technological flows, critically analyze and select|Skills: - generalize the main scientific and
g defense of the thesis project. [rational schemes for mineral acids production. technical problems and prospects for the
® development of the technology of inorganic
gases and acids;
Competencies: - selection of a rational
technological scheme of production.
TIpepexBu3uTTEp: Makearbr:  Kanbuuiinenren sxone kaycTukaiblk coja|Bimimi: - kanbuumiinenren xone
XHUMHAIBIK TEXHOJIOT sl OHIIPICIHIH (M3MKA-XUMHUSIBIK Heri3Ziepi MEH CaTbIChIH|KayCTHKAIBIK COJa OHIpiCiHiH (u3nka-
Heri3iepi, rajxyprusuibiK 3eprrey. XUMHUSUIBIK Heri3aepin Oiresi.
npouecrepin Teopusicel MeH |Ma3smynbl:  KanbLmitienren coxa emzuipyre apnainras|MKkemuimiri: - KajbLuiiieHren coxa
TEXHOJIOTUACHI. Mmlepaimbm-muxha’r pecypCTapbiHbIH CHITaTTamMachbl. Sll,uipy YLLlill UMKJJIBIK CXEMaHbl KOJIJIaHy
TlocTpexkBH3UTTEP: KanpuuiizieHren cojaHbl aMMHAKTBI OJICHEH OHIIPYAiH |KakKeTTUIiriH nrepei;
JIMIUIOMJIBIK JKYMBICTBI 5Ka3y |NPUHUKMITI cyn0achl, HEri3ri KeseHaepAiH TEeXHOJOTHsUIBIK|- coxa OHPICIHIH KabIKTapblH Kojiere
5 JKOHE KOpFay. peskumi. KapGoHaTTsl IIMKi3aTThl KYHMIpyAiH (u3KKa-|’Kapary TeXHOJOTHACHIH HKeM/ICHEe/;
Cona kone cota g XUMUSUIBIK  Heri3iepi. OKTI JKoHE xomipTe'ri sz)xcu,uiu }la_rm.lu,?: - 6aCT.anm,1 JKOHE COHFBI
aHiMnepiHiH KIUTK SSOT 3219 § aﬂym',u-x TEXHOJIOTMSUIBIK  cyibachl. OK CYTiH [aiiblHaay. |eHiMaepai o3 OeriHine Tangayra 32,37
TCXHOTOTHSICH g IIuki TY3/1bI aJJIbIH ana Tasanay. T¥3£.ll:lKTl>.l JarJbliIaHaibl; o
] aMMOHM3aLUAIAYIbIH (bH3HKA-XUMHSLIIBIK HETI3J1ep], |- KayCTHKAJIBIK COJIa OHIIPICIHIK
8 abcopbuust  OemiMiHiH  cyibackl. AMMOHU3ALMSIIAHFAH | TEXHOJIOTHSUIBIK CYJ10aIapbiH XHMUSUIBIK

TY3JBIKTBI  KapOonusanumsuiay. Harpuii  OukapOoHaTbin
KanbLuHALMsUIay. Jluctiwsiuus OeniMIIecinae aMMHAKTb
perenepaunsiiay. Kaycrukanblk coma eHIIpY Tociiuepi.
Kayctukanelk copa amyablH ok koHe (eppur omicrepi.
KaycTukainbik co/1a 9JIeKTpOXUMHSIIBIK OJICIICH OHIIPY.

JKOHE DIIEKTPOXUMHSUIBIK TOCUIIEPMEH
CaJbICTBIPYFa JaFbLIaHa/bl.
Kysiperriuiri: - kapGonusanus
MPOLIECIHIH OHTAIIBI JKaFIAiIapbIH
aHbIKTAY YIHIIH KYHezeri (pa3anbik Tere-
TEHAIK TypaJibl OUTIMAI KOJIIaHy bl
MEHIepeJii;




TIpepexBH3HTBI: OcHOBBI
XUMMYECKOi1

Teopust u
rajlypru4eckux  IpOLECCOB.

TEXHOJIOTUH,
TEXHOJIOTHUsL

Heab: u3yunth (HU3MKO-XMMHUYECKHE OCHOBBI M CTAIUH
MPOU3BO/ICTBA KAJIBLUHUPOBAHHOM H KAYCTHYECKOM COMBL.
Copepxanne:  XapakTepHCTHKA MHHEPAIbHO-CHIPHEBBIX
PeCypcoB Iyl MPOU3BOJCTBA KAIbLMHUPOBAHHON COJBL.

3HaHMs: - 3HACT PU3UKO-XUMHYCCKHE
OCHOBBI IIPOU3BOACTBA
KaJIbLIMHUPOBAHHON U KAayCTHYECKOIT
COJIBL.

HocTpekBU3HTLI: TpuHuunuansHas cxema MPOU3BOACTBA| YMEHHSI: - OBIAJCBACT HEOOXOAUMOCTBIO
Hanucanune u 3aIUTA|KaIbLINHUPOBAHHOH COabL aMMHA4YHBIM Cr10co00M, | IPHMEHEHHUS. IUKINYECKOH CXEMBbI UL
,EIHHHOMHOﬁ pa60'n>l TEXHOJIOTHYECKHUI PEXKHUM OCHOBHBIX CTaﬂﬂﬁ. Dusuko- TIPpOU3BOACTBA KaJIl:l.lMHMpOEﬂHHOﬁ Coabl;
(mpoexkra) . XUMHYECKHE OCHOBbI O0XHra KapOOHATHOTO  CBIPBSL. |- pa3pabaThIBAaCT TEXHOJIOTHIO YTHIN3ALMH
o TexHomOrHYeCcKasi cxema TIOJTy4CHHA M3BECTH W JHOKCHIA[OTXOJ0B COOBOrO IPOU3BOACTBA,
$ yriepoaa. HPMI'UT(JBHCHHC HU3BECTKOBOIO MoJioKa. | HaBBIKH: - CAMOCTOSITEILHO
Texuomnorus combi 1 § l'[pe;mapu'reﬂu—laﬂ O4YHCTKa CBIPOrO paccoia. Dusuko- AHAIM3UPOBATHL HCXOJAHBIC H KOHCYHBIC
TIJ/KB TSS 3219 5 XHMMYECKHE OCHOBBI ~aMMOHM3ALMM  PAccoNa, CXeMa|HpOIyKThI; 32,37
COAOTIPOAYKTOB g OTACIICHUA a6cop6uun. Kap6oHu3auuﬂ - HaBBIKAMH CPAaBHCHHUSA TEXHOJIOIHYECKUX
g AMMOHH3UPOBAHHOI'O paccoJia. K(’U’ll:l.ll/lHaLllflﬂ 6ukap6oHaTa CXEM IMPOU3BOACTBA Kayc'mqeckoﬁ COoabl
«@ HaTpus. PEFSHE[}&L‘HS{ aMMHaKa B OTACICHUH JUCTUIIALHH. | XHMHYCCKHUM H DJIICKTPOXHUMHYCCKUM
CHOC06H TIpOU3BOACTBA Kayc'mqeckoﬁ Coabl. crocobamu.
WsBectkoBbiii 1 (epputHbli  MerTombl  momyuenus| Kommerenumu: - Biageer
KayCTHHECKUﬁ COAbI. HPOI/BBO}JCTB(J Kayc'mqeckoﬁ COABI|MCMTOJIB30BAHUEM 3HAHUH O Eba'}()BOM
DJIEKTPOXUMHYECKHM METOI0M. PABHOBECHH B CUCTEME [UI ONPEACIICHUSA
OTNTUMAJIBHBIX yCJTOBHﬁ Tponecca
KapOOHM3AIHH;
Prerequisites: Fundamentals [Purpose: to study physico-chemical bases and stages of|{Knowledge: - knows the physical and
of chemical technology, production of calcined and caustic soda. chemical basics of the production of|
Theory and technology of Content: Characteristics of mineral resources for the|calcined and caustic soda. Abilities: -
mineral-salt processes production of soda ash. Schematic diagram of the[masters the need to use a cyclic scheme for
Postrequisites: production of soda ash ammonia method, the technological|the production of soda ash;
° Writing and Defense of a regime of the main stages. Physical and chemical bases of|- develops a technology for recycling soda
g Degree Work (project) calcination of carbonate raw materials. Technological|production waste;
g scheme of lime and carbon dioxide production. Preparation|Skills: - independently analyze the initial
Technology of soda PD/EC TSSP 3219 1] of lime milk. Preliminary cleaning of raw brine. Physico-|and final products; 32,37
ash and soda products = chemical bases of brine ammonization, scheme of absorption|- skills of comparing technological schemes
§ separation. Carbonation of ammoniated brine. Calcination of{for the production of caustic soda by
R sodium bicarbonate. Ammonia regeneration in the distillation{chemical and electrochemical methods.
Department. Methods of production of caustic soda.|Competencies: - has the use of knowledge
Calcareous and ferritic methods for producing caustic soda. [about the phase equilibrium in the system to
Production of caustic soda by electrochemical method. determine the optimal conditions of the
carbonization process;
TIpepexBu3uTTEp: Makcarbi: MuHepai (bl Ty31ap/blH Kas3ipri 3aMasx Binimi: - Gacrankel INMKI3aTTBIH JKOHE
BeiiopranuKaibIk ra3aap MeH |JKa¥JailbiH, TAOMFH IIMKI3aTTAPIBIH KYPaMbl MEH KOPBIH MaKCaTThl OHIMIEPIiH KacHeTTepi MeH
KBIIKBUIIAPABIH JKOHE MHHEPAJIIbI TY31ap/bl OHAIPY/IiH QU3HKa-XUMHUSIIBIK |cana KepeeTKiurepin Gieni;
TEXHOJIOTUSCHI, , MUHEPAIIb |HEri3epiH OKbII YipeHy. Wxempiniri: - muHepasubsl Ty3gap MeH
JKOHE Kaﬁ’rauama UJldKiiiﬂ’l’l‘bl M83M¥Hbl: Kagal(c'l AHHBIH TaOUFu MUHEpaJbl TY3/1apbl Tblllal\;l'l KbIIITAP TEXHOJIOTUACBIHBIH 1AMy
OHJIIPY JKOHE JaifbIHaY MEH ThIHAHTKBIITAPbIHBIH JKAJITbI CHIIATTAMACKI. Goslamarel MEH MOcejesepiH aHbIKTay/Ibl
TEXHOJIOTUACHI, TATYPrUsiibIK | MUHEpaIbIK IMKI3aTThIH OapaHFal KOpJapbl, ONapiblH | HUrepei;
[rey MPOLECTEPJIIH TEOPHACH! MEH |Kypambl MeH MakcaThl. KazakcTaHHbIH Tabury Ty3/apbl 6ap [Jarabichl: - MMHEpaLbl Ty3Jap MeH
g TEXHOJIOTHSICBL. KEH OPBIHIAPbI, 0JIAP/bI Naiianany GarsirTapsl. Harpuit THIHAHTKBIIITAD eHipicinzeri
Munepanzs! Ty3znap f; Mocrpexsusurrep: 63T cynb(aTeiH KOJIIaHy cajlanaphbl, OHbl OHJIEY TOCULIEpi. MAaTEepHAIIBIK JKOHE JKbUIY aFbIHIAPBIHBIH
JKOHE cliTiiep KII/TK MTT 3220 E 9KOJIOTUSIIBLIK MOceIesepi, Epirimrik quarpaMmMarapbl Heri3itae HOIUIIHT KeHIEPIH | TEXHOJIOTHSUIBIK ecebin IKyprisyre 40,46
TEXHOJIOTHSCHI § DKONIOTUSUIBIK KAyiNCi3 ik eneyaiH Gu3nKa-XUMHUIBIK Herizaepl. Kannii-6oparrst JIaF/IblIaHa/Ibl;
5 TEXHOJIOTHSIIAP. JKOHE KalIMii-MarHuii KeHAEPiHiH MUHEPAIOTHSIBIK - MHHEpaIbl THIHANTKBIITAPAB! AILYIbIH
8 KypaMbIHbIH epekuenikrepi. Taburu Ty3napas 0emymis TEXHOJIOTHSNLIK  MPOLECiH  GacKapysbl

ralyprusblK )KoHe KOHBEPCHIBIK Tociiaepi. TazapTeuiran
HATPH, MArHUH JKOHE Kaluit cynbdarTapsl, MOTALL, Kalui
HUTPATHI, KAJIHil )OHE MarHuii XJIOpUATEP] OHIIPIC.

KOJIAHAbI.

Kysiperriniri: -munepanasl Ty3map MeH
THIHANTKBIIITAP/IbI aILyJIbIH OHTAMIBI
TEXHOJIOTHSUIBIK ChI30anapblH TaH#ay YIUIH
Oeloprauukaiplk  3aTTap  OHAIPICIHIH
(u3MKA-XMMUSIBIK ~ HEri3gepi  Typajsl
OlniMaepai MeHrepei;




TpepexBH3NTDHI:

TeXHOJIOrHsI HEOPraHHYECKUX
rasoB u kucinot, TexHonorus
A00bIYM M IOATOTOBKH
MHHEPAIBHOTO U BTOPHYHOTO
cbipbsi, TeopHst M TEXHOIOTHs

Ienb: M3ydeHne COBPEMEHHOIO COCTOSIHHS TPOU3BOJICTBA
MHHEpAIBHBIX COJIeH, (HU3MKO-XHUMHUYECKHX OCHOB HX
TPOM3BO/ICTBA. Conep:xanne: OGuias
XapaKTEpUCTUKA TPHUPOJHBIX MHHEpPAIbHBIX conell
ynoGpenuit Kazaxcrana. Passenannnie 3amacel
MHHEpAJIBHOTO  CBIPb, HMX COCTaB M  Ha3Ha4yeHHe.

3HaHMsA: - 3HACT CBONCTBA M MOKa3aTeIH
Ka4y€eCTBa UCXOJHOTO ChIPbsl U IIEJIEBBIX
HPOJIYKTOB;

YMertb: - onpefiensaTh NpobiemMsl 1
NIepCIICKTHBBI PA3BUTHS TEXHOJIOTHH
MHHEpaJIbHBIX COJIeH U yI0OpeHuii;

n Tallypru4ecKux  MpOUECcCoB.|MecTopok/IeHUs HaTpuicoJepKalkX NpUPOAHBIX coneill | HaBbIKA: - BECTH TEXHOJNOTHYECKHH yueT
& TocTpeKBU3UTDI: Kasaxcrana, HampaBlieHHss HX HCIOJIb30BaHMA. OOIacTH|MaTepHalbHBIX U TEIIOBBIX OTOKOB B
Texuonorus & Dxonoruyeckue mpodneMbl B|IPUMEHEHHSA CyIb(aTa HaTPHs, CIOCOOBI ero nepepaboTKH. |IPOM3BOACTBE MHHEPANBHBIX COJIEH 1
MHHepaJIbHBIX coleii /KB TMS 3220 E THB, Dkonorndecky | PU3HKO-XUMHYECKHE OCHOBBI nepepaboTku | ynoGpennit; 40,46
U 1esoueit g 6€3011aCHBIE TEXHOJIOTHN. MOJIMTTUTOBBIX PYJl HA OCHOBE JIMAarpaMM PacTBOPUMOCTH. - oOecriednBaeT ynpapieHne
@ OCOGEHHOCTH ~ MHHEPalorHYecKOro COCTaBa KalMHHO-|TEXHOJIOTHYECKHM IIPOLIECCOM MONydeHHS
8 GOpaTHBIX M KaIMHHO-MAarHMEBBIX Y. 'aypruveckuii ¥|MHHEPANbHBIX yIOOPEHHIA.
KOHBEPCHOHHEIH CIIOCOOBI pasjieNieHus IPHPOIHBIX coleil. [ KommereHmuu: - BianeeT 3HAHHAMI
TIpoH3BOCTBO OYMIIEHHBIX CYIb()ATOB HATPHS, MAarHHs M |(QH3NKO-XMMHYECKHX OCHOB IIPOH3BOJICTBA
KaJIus, NI0TAIla, HUTPATa Kallus, XJTOPHUIOB KaJlus K MarHHs. [HEOPraHWYECKHX BEIIECTB IS BhIOOpa
ONTHMAJIBHBIX TEXHOJIOTHYECKUX CXeM
OJTy4EeHHs] MHHEPaJIbHBIX COJIeH 1
ynoOpenwuit;
Prerequisites: Technology of [Purpose: ~ Study of the current state of production of| Knowledge: - knows the properties and
Inorganic Gases and mineral salts, the physicochemical bases of their production.|quality indicators of raw materials and
Acids, Technology of Content: General characteristics of natural mineral salts and|target products;
extraction and preparation of |fertilizers of Kazakhstan. Proven reserves of mineral raw|Abilities: - identify problems and prospects
mineral and secondary raw materials, their composition and purpose. Deposits of|for the development of mineral salts and
© materials, Theory and sodium-containing natural salts of Kazakhstan, directions of|fertilizers technology;
N technology of halurgical their use. Applications of sodium sulfate, methods of its|Skills: - keep technological records of
e} processes. processing. Physico-chemical bases of processing of ores|material and heat flows in the production of|
Technology of mineral PDJEC TMS 3220 % Postrequisites: polyglycolic on the basis of the diagram of solubility.|mineral salts and fertilizers; 2046
salts and Alkalis g Environmental problems in the [Features of mineralogical composition of potassium-borate|- provides control of the technological ’
§ technology of inorganic and potassium-magnesium ores. Halurgical and conversion|process of obtaining mineral fertilizers.
§ substances, Environmental methods of separation of natural salts. Production of purified Competencies: - has knowledge of the
safe technologies. sodium, magnesium and potassium sulfates, potash,|physical and chemical bases of the
potassium nitrate, potassium and magnesium chlorides. production of inorganic substances for the
selection of optimal technological schemes
for the production of mineral salts and
fertilizers;
TIpepexBusuTTEp: Makcarbl: Kasakcrannarbl oHIIpic opbiHIapbIHbIH KeseMi|Bimimiz -Kasaxcranjarpl eHipic
BeiiopranuKaibIK ra3iap MeH |KOHEe OHJAFbl ipi TOHHAIBIK XHMHSUIBIK KaJJbIKTApIIbIH|OPbIHAAPBIHBIH KOJeMi KOHE OHJIAFbl ipi
KbIIKBbUIAAP/IbIH ueri3ri ’rypuepiu 3€pTTey. TOHHAJIBIK XUMHUSAJIBIK KaJIAbIKTap/1bIH
TEXHOJIOTHSCHI, Conep:xanne: TexHOTeHII XHUMUSIBIK — KaJlIBIKTApbIH | HErisri Typiepin urepeii;
KaszakcranHbiH MHHEpaLIbl cunarraMachl. XHMHSUIBIK OHEPKOCI  KauabIKTapblHbiH | AKeMaidiri: - TexXHOreHJi XUMHSIIBIK
LIMKI3aThl, MUHEPAJIIbI JKOHE  [KiKTenmyl. XUMHSUIBIK OHEPKACIIITIH KATThl KaJIbIKTaPbIHBIH | KAJIABIKTAP/IbIH KYPAMbIH XHMHSIIBIK JKOHE
o KaiiTanama IHKI3aTThl OHJIPY | XMMHAIBIK JKOHE MHHEPAIOTHSUIBIK Kypambl. MyHaixumus [(pU3HKO-XUMHUSIIBIK  3epTTey oicTepiMeH
m’ JKOHE JaifbIHay KaJIBIKTAPBIHBIH ~ CHIATTAMAchl. XHMMSIBIK OHEPKOCIN |oHeyi urepes;
e} TEXHOJIOTUSCHI. JKOHE MYHall XHMHSCHI KAUJBIKTAPBIH CAKTay JKOHE 3KoIo|JaFabichl: - Oouamax OHIpICTIK
Kanapikeis KIUTK KT 3220 % TocrpexkBusutTep: onicrepi. Viibl OHEPKOCINTIK KaJJBIKTap/bl TEPMHSUIBIK|KbI3METKE KaXeTTi Herisri Oimimuep MeH 38.39
TEXHOJIOTHS g TexHOreHiK KQIIbIKTapAbl | 3aIa/IChI3AaHABIPY. XI10pOpraHUKaIIbIK OHIM/IEp | HaF IbLUIAP B! HKEMICHEII; ’
§ KeLIeH i KaifTa oxey, OHIPICIHAE KAIABIKTApABl OHICY, NaiifaaHy KOHE KOI0.|- OeHOpraHHKablK TEXHOJIOTHSNA KATTh
é MamanpIK 0OMBIHIIA XUMHAIBIK ~ OHAIPICTEPAIH  OKOJOTHSUIBIK  MOCEJeNepi. | KaIbIKTap bl naiifanany
seprxanainbik npkrukyM, B3T [Xumusnsik enney tocingepi. ®ochop, pocdop KbIIKbLIILI | MYMKIHITUTIKTEPIH aHbIKTayFa
9KOJIOTUSNIBLIK MOceIesepi, skoHe (HochOp THIHAUTKBIIITAPL! OHIIPICIHIH KAIABIKTAPbL. | JaFAbUIAHAIBL. Kysiperriiri: |
DKONIOTUSUIBIK KAyilCi3 ik TEXHOTCHAI XUMUSUIBIK  KaJABIKTAp/bIH
TEXHOJIOrHsIap. carnachlH Garanay, MHUHEPAIIBIK

THIHANTKBIIITAP/B! Ay OHAIPICIHE KameTTi
Kocramapasl Oeun  amy MeH OJapiblH
KVDAMbIH aHBIKTAV.




TIpepexBH3HTBI:
Texnonorus
HEOPraHWYECKHXIa30B H
KHCIIOT, MHUHEpanbHOE ChIpbe
Kasaxcrana, TexHosorus
JI0OBIYM ¥ TTOATOTOBKH
MHHEPAILHOTO H BTOPHYHOTO

Heab: wu3ydnts Haubosee KPYMHOTOHHAXKHBIC BHIBI
TCXHOTCHHBIX XMMHMYECKHX OTXOJA0B HA MNPEANPUATHAX
Kasaxcrana, 00beMbI HX IPOU3BOJCTBA.

Copepxanne: XapaKTepUCTUKA TEXHOTCHHBIX XUMHYCCKUX
OTXOJI0B. Krnaccudukauns OTXO/I0B XUMHUYECKON
TIPOMBIIIICHHOCTH. Xumuueckuii 1 MHHEPATOTrH4YCCKUX
COCTaB TBEPABIX OTXOA0B XUMHYECKOH TIPOMBINICHHOCTH.

3uanus: - BJIQJICET OCHOBHBIMH BHJAAMHU
KPYINHOTOHHAXHBIX XUMHYECKUX OTXOJ0B
u obbemamu npousBojcTea B Kazaxcrane;
Ymenusn: - BJIAJICET METOJaMH
XHUMHUYCCKUX u ¢H3MKO-XKMH'~ICCKHX
uccneuonauuﬁ cocraBa TEXHOTCHHBIX
XUMHYECKHUX OTXOI0B;

2» CBIpbA. XapaKTepncTuKa 0TX010B HC¢TCXHMHH. MCTO}JH XpaHCHUA HaBbiku: - BJIaJICHUE OCHOBHBIMH
S HOCTPEKBH3HTI>IZ H YHUYTOXKCHHUA OTX010B XUMHYECKOH TIPOMBINUICHHOCTH M [3HAHUAMHU M HaBBIKaMH, HCOGXO,EU/IMHMH
BesoTxoHas IUVKB BT 3220 g KowmmiekcHas nepepabotka  |Hedrexumun. Tepmuueckoe u6esspe)l<?rmdl-‘me Tf)Klel‘lHl:lX Jutst 6yuy1:ueu MPOU3BOACTBECHHON 2839
TEXHOJIOTHS Q TEXHOTCHHBIX OTX0/10B, TPOMBILIIEHHBIX OTXO10B. HCPEP&GUTK&, HCIIOJIb30BAHUE U | ACATCIILHOCTH, "
g JIaGopaTOpHBIi MPAKTHKYM | yHHUYTOKEHHE OTXOJI0B B MPOM3BOJCTBE |- HABBIKAMU OMNPEIEICHUS BO3MOXKHOCTEH
g TI0 CIICIHAJIbHOCTH, XJIOPOPraHuYE€CKUX MPOTYKTOB. 3KUJ’IOI’H'“I€CKHC l'lpU6J'l€Ml:l HUCIIOJIb30BaHUsA TBEPABIX OTX010B B
@ DKoIoruyecKue NpooaeMbl B |XMMHYECKHX — HPOM3BOACTB.  XHMHYECKHE  CIIOCOOBI[HEOPraHMYECKO TEXHOJIOTUH.
THB, Dxonoruuecku nepepaboTKH. OrxozB! TIPOU3BOJCTBA docdopa, | Komnerenuusi: -  OuleHKAa  KauecTBa
6e30MacHbIe TEXHOJIOTHH. docdopHoit kucaoTs! 1 HOCHOPHBIX yIOOPEHHIA. TEXHOTCHHBIX  XHMHYECKHX  OTXOJOB,
BBIZIEJIEHUE HEOOXOIUMBIX H00aBOK Ul
MOJy4EHNs. MHHEPANbHBIX yHoOpeHuit n
ONpeaenIeHue uxX cocrasa.
Prerequisites: Technology of [Purpose: to study the most large-scale technogenic|Knowledge: - owns the main types of large;
Inorganic Gases and Acids, chemical waste at the enterprises of Kazakhstan, the volumes|tonnage chemical waste and production
Mineral raw materials of of their production. volumes in Kazakhstan;
Kazakhstan, Technology of ~ [Contents: Characteristics of man-made chemical waste.|Abilities: - knows the methods of chemical
extraction and preparation of |Classification of chemical industry wastes. Chemical and|and physico-chemical studies of the
mineral and secondary raw mineralogical composition of solid waste of chemical|composition of man-made chemical waste;
3 materials. industry. Characteristics of petrochemical waste. Methods of|Skills: - possession of basic knowledge and
S Postrequisites: Complex storage and destruction of waste of chemical industry and|skills necessary for future production
Non - Waste o processing oftechnogen_lc petrochemlstry: Thermal neutrallzatlo_n of toxic |nd_ustr|a| actlv_ltles_; N o
Technology PD/EC NWT 3220 8 waste, ITaborator}/ practicum |waste. _Recycllng, use and _destructlon of waste i the|- §k|IIs in determl_nln_g the ;_)ossmllltles of| 38,39
g on specialty, Environmental  |production of organochlorine products. Environmental|using solid waste in inorganic technology.
g problems of technology of problems of chemical production. Chemical processing|Competencies: - assessment of the quality|
@ inorganic substances, methods. Processing and neutralisation of wastes of the|of man-made chemical waste, allocation of
Ecologically safe technologies. [chemical industry with the use of plasma. Waste of|necessary additives for obtaining mineral
production of phosphorus, phosphoric acid and phosphoric|fertilizers and determination of their
fertilizers. composition..
Mpepexsusurrep: Makcatel:  MuHepanasl  THIHAHTKeIITApAbl  amyasiH|Binimi: - xypaeni Munepanpik
ECﬁOpFaHMKa}THK rasjaap MEH [TCXHOJIOTHsAIapbl MCH q)l/BI/IKa-XI/IMVlS{HHK HCI'iSiH OKBIIT TBIHaﬁTKLILUTap}IbI AIyJIbIH CPPBMKH,-
KBIIIKBIIIAPABIH yiipeny. XHMHUSITBIK Heri3aepin Oireti;
TEXHOJIOTHSACHI, Masmyubl:  MuHepanisl  ThIHAHTKBIITapasl  eHipyre | Mkemaiairi: - asorTei-pocopis-
K&aKCTaHHHH MUHEpaJIbI apHajara” L!]PIKiliaTTLIH JKaJllbl  CHUIIATTaMachl. Ta6I/IPI/I Kaﬂ"ﬁﬂi TBIHaFITKbIHJTap,‘JH any YUJIH
IJJHKi'saTH, XUMUSAIBIK CbOCCbaTTap}lbIH KYKipTKbILLIKLIﬂ}JLI JKOHC LI.I"Ki3aT KypaMbIH aHBIKTaY/Ibl H]‘Cpcﬂi;
TEXHOJIOrUus He]‘iBHepi, (bOC(bOpKBHHKBUTHM BIZIBIPAYBIHBIH q]MSVIKa-XMMI/IﬁHLIK - aJIbIHATBIH KYp}'[eJ'li Tb"-[aﬁTKbII"THH
0 XUMHATBIK TEXHOJIOTHS Heriznepi. Kapatay ken opHbIHZarsl (ochopHTTEp/i|canackH xoHe OHBI aiTy MPOIECiHIK
E mporecTepi MeH XUMHSUTBIK OHJeY epekurernikrepi. PocopHTTi yH eHaipici.|kepceTkimTepin GaFamayasl Hrepes;
Murcpanm! E» anmnaparTapbl. AmMonMii  dochaTTapeiHBIH  KacueTTepi, aMI\I/IOHl/H:/‘I ﬂafﬂmcm: - MaibIn eHiMﬂHii-[ canacblHa
THHaﬁTKHI"Tap KH/TK MTT 4308 g l'lochechuzuTTep: (bOC(baTTapBIH alybIH q)VBI/IKa:XI/IMHS{ﬂb"( HET13/IEP1. | KOMBLIIATBIH Ti?ﬂ.al'.[TfipFa Da?HaHbICTBI 32137
TeXHONOTHSCH E }II/II'UT()MHMK JKYMBICTBI Ka3y Kp“CTaﬂ}'{Bi MOHOaMMOHVWIq)OCd)aT JKOHE aMMOq)OC OHJIIPICIHIH OHTaHIIBI
3 JKOHE KOpFay. uamMMoHHiiochaT  amy  TEXHONOTHACHL.  AMMOGOC|TeXHOIOTHSIBIK ChI30ACKH TaHIayFa
% OHJIIPICIHIH TEXHOJIOTHSJIBIK C¥ﬂ63ﬂapbl. AMMOq)OCq)aTTH JarJibl1aHaibl;

any epeKIIesiKTepi. Hurpammodocdarrap MeH
HUTpaMMO(DOCKanap/IbIH Kaimbl cumaTTamackl. Kypneni
MHHEpaIIbl  THIHANTKBITapaarel  Komgausictarsl  NPK
KOMIIOHCHTTEPIHIH  apakatbiHackl.  HuTpoammodocka
eHipy Tacinaepi. Hurpodocdarrapasl amymbiH epekiie
epekmienikrepi. CyHbIK a30T KaHE CYIbIK

KysiperTisiri: - Tabury muKizaTTsi
KBIIIKBUIMEH OHJICY dMlicTepiHe
CaJTBICTBIPMAIbl TAllIay JKYPTi3y YIIiH
aTbIHFaH OuTiMIi KoJTaHa Bl -
MHHEPAJIIb! THIHANTKBIITAP/IBI XHMASIBIK
Tanaay dicTepiH MEHrepe;




TpepexBH3NTDHI: Henb:  u3yunth  (U3HKO-XMMHYECKME  OCHOBBI  HM|3HAHMSI: - 3HaeT (UBHKO-XHMHYECKHE
TeXHOJIOTUs HEOPraHMYEeCKMUX | TEXHOJIOTHH  TOJTYYCHHs  CJIOKHBIX  MHHEPAJIbHBIX | OCHOBBI TOJTydeHHUS CITIOKHBIX
rasos " KHCJIOT, | yioGpeHHuii. MHHEpATbHBIX YA00peHHit;
MunepanbHoe coipbe| Conepanne: O0mas  XapakTepUCTHKA  ChIPbs JUIs| Y MeHust: - obnajaer  yMEHHeM
Kasaxcrana, OCHOBBI [IPOM3BOJICTBA  MUHEPAIBHBIX  YN0OpeHmii.  DH3MKO-|ompe/esieHHeM — cocTaBa  ChIpbs  JUls
XHMHYECKOH TEXHOJIOTHH, | XUMHYECKHEe OCHOBBI CEPHOKHCIIOTHOTO u|nosydeHns  a30THO-HOCHOPHO-KAIMHHBIX
Tlporteccel  u anmaparsi | pocHOPHOKUCIOTHOTO Pa3IoKEH s IPUPOJIHBIX docdaTtos. [yroOpeHHit;
XHMHYECKOH TeXHOJIOTHH [OCOGEHHOCTH ~ XMMHYECKOH TepepaboTki  (pocOpHUTOB|- BIaneeT OLEHKON KauyecTBa MOJIydaeMoro
@2 TocTpeKBH3HTDI: MecTopoxaenus Kapartay. ITponsBoiactBo (ochOpHTHOI |KOMILIEKCHOTO ynoOpeHHs M MokKasaTeneii
2 HalMcaHne " 3amuTa|Mykn. CBoiicTBa pocharoB aMMOHHSA, YU3NKO-XUMHYECKHE |IIPOLIECCa €ro MOMydeHHs;
TexHonorus ~ JIMTLIOMHO# paGoThI|OCHOBEI TIONydeHHs (ocdaToB ammonus. TexHonmorns|HaBbIKM: -  BBHIOMpPaTh  ONTHMAJIBbHYIO
MHHEPATbHBIX TIJI/KB TMU 4308 % (poexkra). TOJTy4eHHs KPUCTANIMYECKHX MOHOaMMoHHiipocdara #|TEXHOIOTHYECKYIO CXeMy NPOH3BOJICTBA 32,37
yno6peHuit [ JmamMMoHuidochara. TexHOJIOrHYecKHe cxeMbl|aMMo(oca B 3aBHCHMOCTH OT TpeGOBaHMiA,
E npousBoncTBa  ammodoca. OCOGEHHOCTH — IIOIYdCHHS |PENBABIAEMBIX K KadecTBYy TOTOBOM
§ ammodocdara. OGmas XapaKTepHCTUKA | IPOTyKIIHH;
HuTpoammoocharoB u HuTpammodocok. CoorHomenne|Kommerenmun: - HCTIONB3YeT
neiictBytommux ~ NPK  KOMIIOHEHTOB B CJIOXKHBIX|TIONyYeHHbIE 3HAHWS JUIs  NPOBEICHHS
MHHEpAIbHBIX ~ ynobpeHnsax. CrocoObl  MPOM3BOJICTBA|CPaBHUTEILHOTO aHanm3a MeTO/I0B
HHUTPOAMMO(DOCKH. OTIH4HTENbHBIC 0COOCHHOCTH [KHCIOTHOH ~ 00paGOTKH  HPHPOJHOTO
MoJTydeHns: HUTpodocdhaTos. CBIPBSL. - BIIAJICET METOJaMH XHMHYECKOTO
aHAIN3a MUHEPAILHBIX yI00PCHHIA;
Prerequisites: Fundamentals [Purpose: to study the physicochemical bases and|Knowledge: - knows the physico-chemical
of chemical technology, technologies of obtaining complex mineral fertilizers. basics of obtaining complex mineral
Technology of mining and Contents: General characteristics of raw materials for the|fertilizers;
preparation of mineral and production of mineral fertilizers. Physical and chemical bases|Abilities: - has the ability to determine the
secondary raw materials, of sulfuric acid and phosphoric acid decomposition of|{composition of raw materials for obtaining
Technology of Inorganic natural phosphates. Features of the chemical processing of|nitrogen-phosphorus-potassium fertilizers;
Gases and Acids . phosphate deposits in the Karatau. Production of|- has an assessment of the quality of the
0 Postrequisites: Writing and [phosphorous flour. Properties of ammonium phosphates, |resulting complex fertilizer and the
E defense of the thesis (project). |physical and chemical bases of ammonium phosphates|indicators of the process of its production;
2 production.  Technology for  producing crystalline|Skills: - choose the optimal technological
Techpology of mineral PDIEC TMF 4308 3 monoammonium phosphate and dlamr_nonlum phosphate. scheme_ for the producthn of ammophos, 32,37
fertilizers £ The technological scheme of production of ammophos.|depending on the requirements for the
3 Features of production of ammophosphate. General[quality of the finished product;
g characteristics of nitroammophosphate and nitroammophos.|Competencies: - uses the acquired
«@ Ratio of active NPK components in complex minerallknowledge to conduct a comparative
fertilizers. Methods of production of NPK. Distinctive|analysis of methods of acid treatment of
features of obtaining nitrophosphates. natural raw materials. - knows the methods
of chemical analysis of mineral fertilizers;
TIpepexBu3uTTEp: MakcaThl: CTaHIAPTTap TaJlaNTapbiHa ColiKec TaMak koHe|BimiMi: - TaraMIbIK XkoHe sKeMIiK
BeiiopranuKaiibik ra3aap MeH |KeM TY3JapbIHbIH KYPaMbl MeH ally TOCUIIEPiH 3epTTey. docdarrapusl anyra apHaFaH 6GacTanKbl
KBIIKBUIIAPABIH MasMyHBI: KeMIION OHIMIEPIHiH, TaraMIbIK Ty3JapiblH|MINKI3aTTap MEH PeaKiys OHIMAEpIHIH
TEXHOJIOTMSCHI, JKOHE TaraMIblK KOCHAJapiblH cumarramacsl. Harpuii|cunaTramachl MeH cara KOpCeeTKilTepin
Kaszakcranubiy MuHepainasl | Tpunoiudocdars:, Hatpuil nmupodocdarsl xKoHE TPHCOMHIL Oltei;
[ IIHMKI3aThl, XHUMHSJIbIK docdarbiHbIH  TaFaMABIK TEXHOJOTHACHL. Ac Ty3bl, ac|KeMALTri: - KeMaik )KoHe TaraM/bIK
5 TEXHOJIOTHS Heri3jepi, COJAachl, TaraMBIK Kocramap TexHosorusicel. Kasipri|ty3aapzsl OHAIpY TEXHOIOTHSCHIH
Taral\mux KoHE u:’" Xl/lMVlﬁJ’lblK- TEXHOJIOTUs 3aMaHfrbl JKeMIoen npeuunmanl: cUnarray/ibl urepeail; - Taram JKOHE KEeM
ek pocarrap KIUTK TZhET 4308 g npouecTepi MeH docdopebganapipsuran docdarrap, M(iHOKaJH:LlMM TY31apbIH ) 32,37
EeXHOOTHSICHI E anmaparTapbl. docdarbl, Tamak KoHe )KeMI.L[()ﬂ. tuljlaMM()HMl/l docdarst }laru_l.lcu: - TEXHOJIOTUSIIBIK npouecr.l
B HocrpexkBusurrep: Jumiom [xone Harpuit  ¢docdarel  enxipici.  CranmapTTapblH [5KYprisy yiuiH OHTaiIbl IapamMeTpiepal
g aJIfIbl HeMece OHIPICTIK TaJaNTapblH  €CKePe OTBHIPBIN, a3bIKTBIK  TY3/apiblH|Heri3jey oHe YChIHYFa JaF/ibUIaHAIbI;
3]

npaxTHka, JIumnomasix
JKYMBICTBI JKa3y JKOHE KOpFay.

KypamblH Oaranay JarabUiapbl.

Kysiperriuiri: - ennipyain Tuimai
TEXHOJIOTHSUIBIK ChI30aChIH KOJIAHA/IBI; -
3ePTXaHAIBIK JKAFai/[a TAaFaM/IbIK JKOHE
JKeMJIK Ty3/apra Tajjay sKacaybl
MEHrepesi.




TIpepexBH3HTHI: Henb: U3yunts cocTtaB u cnocoObl MOJIYYCHUS MHUINCBBIX H|3HAHUA: - 3HACT XAPAKTCPUCTUKH K
Texuonorus HEOPraHUYECKUX [ KOPMOBBIX cojiel B COOTBETCTBHU C TpeGOBaHl/lﬁMl/l TI0KA3aTe/In KaueCTBa MCXO/HOIO ChIpbsi U
rasoB u KHCIIOT/ |CTaHIApPTOB. MPOJAYKTOB  PEAKUMM JUIS  HOJIy4eHHUs
, MunepansHoe coipbe|Conepaxanne:  XapakTepHCTHKa  KOPMOBBIX — CPEICTB,|MHIIEBBIX H KOPMOBBIX (hochaToB;
K;ﬂachaHa, OCHOBbl MUILIEBBIX coneit u MUILIEBBIX ,ElO6aBUK. TexHonorus Ymeuvm: - OIMUCBHIBACT TEXHOJIOTHH
XUMHYECKOH TEXHOJIOTHH, | MUIIeBbIX Tpunoandocdara Hatpus, mupodochara HATPUs |IPOU3BOACTBA KOPMOBBIX M [HIIEBBIX
wn TTpomeccrr u anmapatbl |4 TpuHaTpuiipocdata. TexXHOTOrHs NOBApEHHOH COJM, |coneit; -
5 XUMHYECKOH TEXHOJIOTHH ﬂHlLlEB(Jﬁ CoAabl, MUILIEBBIX JJU6H.BOK. COBPEMEHHHC HAaBBIKAMH HCMOJIb30BAHUA MUIIEBBIX H
Texuonorus E’ TocTpekBU3HTBI: MPOU3BOJCTBA KOPMOBOTO IMPELHITHTATa, 00eCHTOPEHHBIX|KOPMOBBIX COJICH
HIEBHIX H /KB TPKP 4308 g Tpenaunnomuas win|docharoB, MmoHOKanbuHiipochaTa, nUEBbIX 1 KOpMOBEIX | HaBbIKH: - 000CHOBBIBATH M HpeIaraTh 32,37
KOPMOBEIX hochaToB E MPOU3BOJCTBCHHAs NPAKTHKA, | inamMmoHniipochara u  auHatpuiipocdara.  Haebiku|onTumanbHble mapamMeTpsl I BEICHHS
@ HaIrmucaHue u 3amuTa|OUCHUBATL COCTaB KOPMOBBIX couneit ¢ yueTom TPE6OBHHHﬁ TEXHOJIOTHYECKOr 0 mpouecca;
S JMIIIIOMHON paboThI|cTaHAAPTOB. Komnerenmu: - HCTIONb3YeT
« (mpoekTa). 9((EKTHBHYIO TEXHOIOTHYECKYIO CXeMy|
TIPOU3BOACTBA; - BJIagceT AHAJIIU30M
IMHLIEBBIX u KOPMOBBIX coueit B
Hﬂ60p€lTOleﬂX YCIOBHAX.
Prerequisites: Technology of |Goal: Study of composition and methods of obtaining food|Knowledge: - knows the characteristics
Inorganic Gases and Acids,  [and feed salts in accordance with standard requirements. and quality indicators of raw materials and
Mineral raw materials of Contents: Characteristics of feed products, food salts and|reaction products for the production of
o Kazakhstan, Fundamentals of |food  additives. ~ Technology = of food  sodium|food and feed phosphates;
> chemical technology, tripolyphosphate, pyrophosphate and trisodium phosphate. [Abilities: - describes the production
E’. Processes and devices of Technology of table salt, baking soda, food additives.|technologies of feed and food salts; - skills
Food and Feed PDJEC FEPT 4308 E chemical technology post- Modern productions of feed precipitate, defluorinated|in the use of food and feed salts 3297
Phosphate Tachnology % Postrequisites: Pre-graduate |phosphates,  monocalcium  phosphate,  diammonium|Skills: - to justify and propose optimal !
S or industrial practice, writing [phosphate, food and feed diammonium phosphate and|parameters for conducting the technological
g and defending a thesis disodium phosphate. process;
g (project). Skills to estimate composition of feed and food phosphates|Competence: - uses an effective
taking into account standard requirements. technological scheme of production; - owns
the analysis of food and feed salts in
laboratory conditions.
Mpepexsusutei: usuka, MakcaTel: ypaH KeHJCpiH NIaiiManayjsiH koHe ypansl|Bimimi: -ypan xoHe OHBIH
AHATUTUKAIBIK XUMHS, epiTiHinepieH  amyablH  (QU3HKAa-XHMHUSIBIK  HETi3/1epiH | KOCBUIBICTAPBIHBIH (PH3HKAIBIK -
DU3NKATIBIK KOHE 3epTTey. Ma3sMyHBI: | XUMHSAJIBIK KacHeTTepiH Ginesti;
KOJUTOUATBIK XUMHUS. KaBaKCTaHHLIH Ypan KCH}Z[CpiHiH KCH OpBIHAAphI. YpaH "KeM}liJ’lil’i: = YpaH TCXHOJIOTHACBIHBIH
nocheKB“}“TTepI KCH}ICpiH JKCpacTel l.L[aﬁMa_Tlay. YpaH}:(m KCHJZICPACH HCTi3l"i FBUIBIMH - TCXHUKAJIBIK
OKoJloruyeckue podieMbl  [kepacThl  mIaliManay — YHFBIMAIBIK  OKyiesnepi.  YpaH|mpoGiemanapsl MeH aamy
THB, JIaGopatopHsblit epITIHAINepiH OHACY/IH COPOUHAIBIK KIHE IKCTPAKIMSIIBIK | IePCIIeKTHBATAPBIH HTepe; -
0 MPAKTHKYM T10 agicTepi. YpaHHEIH COpOIMS MPOLECIHIH (U3UKa-XUMHUAIBIK| ypaH KeHIEPiH CINTiNeyIiH TeXHONOTHAIIBIK
& crienuanbHocTH, Jumiomasik (Heriznepi.  Kypambiuga — ypan  Gap  epiTiHALIep/eH [IpOIeCi xKypri3y YIIiH OHTaHIb!
"‘N’» JKYMBIC OPBIHJIAY. KOHIIGHTPATTap/bl TYHABIPY. YpaH KOHIEHTPATBIH Ta3apTy.|mapamMeTpiepi KoJJaHabl;
VpaH XHMHSACH! KoHE KIUTK UHT 4309 %' Vpan KeHiepiH eHAey caThUIApBIH  anmapaTypaibik|JlaFaeichl: - aneiaFaH 6itiMai ypan 38,46
TEXHOIOTHACE g pecimzey, OHIpIiCTIH DKOJIOTHSITBIK Kayilci3iiri. | KOHIEHTPATBIH iy TEXHOJIOTHSCHIHAA
g l'lpouec'repnil—( TEXHOJIOTUAJIBIK KSpCeTKi"ITepiH ecentey. KOJI1aHa/ibl; -
< Lo
8 YpaH KOHIEHTPATbIH OHAIPYAIH YThIM/IbI

TEXHOJIOTHSUTBIK CXEMaChIH TaH/ay
MaceleciH KalbInTacThIpajibl;
Kysiperrixiri: - kypambinia ypau 6ap
epitinzinepai erey, abdunak sxxoHe ypaH
KOHIIGHTPATBIH GeiTy mpolecTepinin
TEXHOJIOTHSUIBIK KOPCETKIIITEPiH ecenTeyai
MEHrepe/i.




TlpepexBusutnbl: dPusuxa,
AHanuTHYeCKas XUMUS,
DusmyecKas U KOJIOUIHAs
XHMHA.

TocTpeKBH3HTDI:
JKOJIOTHYECKHE IPOOIEMBI
THB, JlaGoparopHsiit
TMPaKTHKYM 110

Hean: HWzyuenne (U3HKO-XUMUYECKHX OCHOB
BBILIC/IAYNBAHUA YPAHOBBIX Pyl M M3BICYEHHS ypaHa H3
PacTBOPOB.

Conep:xanue: MecToposxkeHus YPaHOBBIX pyA|
Kasaxcrana. IlogzeMHOe BbIlIENAYMBAHHE YPAaHOBBIX Y.
CKB&KMHHBIE ~ CHCTEMBI  TO/I3€MHOTO  BbINIEJIa4HBAHUS
ypana u3 pya. CopOUMOHHBIC W SKCTPAKIIMOHHbIC METOIbI
nepepaboTKH yPaHOBBIX PAacTBOPOB. (PHU3MKO-XUMHYECKHE

3HaHMsA: - 3HACT (PU3HKO-XHMHYECKHE
CBOMCTBA ypaHa U €ro CoeJIMHeHHI;
YMeHusi: - 0CBauBaeT OCHOBHBIE HAYYHO -
TEXHHYECKHE NMPOOIEMbI 1 IIEPCIICKTHBBI
Pa3BUTHSA YPaHOBOH TEXHOJIOTHH;

- IPMMEHSCT ONTHMAJIbHBIE MTAPaMETPhI
JUIs BEJICHUS TEXHOJIOTMYECKOTo polecca
BBILIENAYMBAHMS YPAHOBBIX PYI;

uNj' crnenmanbHocT, Hanucanne (ocHoBel  mpomecca  copbumm  ypana.  Ocaxienne | HaBbIKM: - IPHMEHSET MOJTydeHHbIE
% M 3aIUTa JUITIOMHOM KOHIIGHTPAaTOB M3 YPaHCONEPKAIINX PAaCTBOPOB. AQ(GHHAXK [3HAHWS B TEXHOJIOTHH TIONyUEHHS
XHUMHUS U TEXHOIOTHS g paboThI. YPaHOBOTO ~KOHIEHTpaTa. AmNINapaTypHoe odopMIeHHe|ypaHOBOro KOHIIEHTpaTa; -
ypara TIJI/KB HTU 4309 5 cTammii  mepepalOTKM yYpaHOBBIX pyJ, SKoJOTrHueckas|dopmupyer npobiemy Beibopa 38,46
g 6€e3011acCHOCTh TIPOU3BOJCTBA. Pacuer TEXHOJIOTHYECKHX| paHHOHaHLHOi/'I TEXHOJIOTHYECKO# CXeMBI
g ToKa3aTenei TIPOLECCOB. TIPOU3BOJICTBA YPAHOBOI'O KOHIIEHTpATAa;
«@ KomneTreHuuu: - Biajieer pacyeTom
TEXHOJIOTHYECKHX TToKa3aTenei TIporeccoB
00paboTKH ypaHCOIepKallliX PaCTBOPOB,
adduHaKa M passieNIeHns ypaHOBOTO
KOHIIEHTpaTa.
Prerequisites: Physics, Goal: Study of physical and chemical bases of leaching of|Knowledge: - knows the physical and
Analytical chemistry, Physical |uranium ores and extraction of uranium from solutions. chemical properties of uranium and its
and colloidal chemistry. Contents:  Uranium ore deposits in Kazakhstan.|compounds;
Postruisites: Environmental |Underground leaching of uranium ores. Downhole systems|Abilities: - masters the main scientific and
problemsof TIS, Laboratory [for underground leaching of uranium from ores. Sorption|technical problems and prospects for the
practicum on specialty, writing|and extraction methods for processing uranium solutions. |development of uranium technology;
and defense of a thesis. Physicochemical bases of uranium sorption process.|- applies the optimal parameters for
“N’. Precipitation of concentrates from uranium-containing|conducting the technological process of
% solutions. Refining of uranium concentrate. Hardware design|leaching uranium ores;
Uranium chemistry g of stages o_f processing _uramum ores, en\{lronr_ner_nal safety|Skills: - applies the act_}u_lred kno_wledge in
and technology PD/EC UCT 4309 5 of production. Calculation of technological indicators of|the technology of obtaining uranium 38,46
S processes. concentrate; - forms the problem of
S choosing a rational technological scheme
8 for the production of uranium concentrate;
Competencies: - knows the calculation of
technological indicators of the processes of
processing uranium-containing solutions,
refining and separation of uranium
concentrate.
Tpepexsusurrep: ®dusnxa,|MakeaThl: SAPOJIBIK-XUMHUSIIBIK TEXHOJIOTHAHBIH Bimimi: - AgponblKk - XMMHSJIBIK
DU3HKAIBIK JKOHE | TEOPHUSIIBIK HEri3Iepit 3epeley. TEXHOJIOTMsI Heri3nepin Oineni; -
KOJUTOMJITBIK XUMHSL, [ Ma3MyHBI: POJIBIK dHEprusl, Ti30eKTi peakiusiap. TAOWFH  JKOHE JKACaH[bl PAJHOAKTHBTI
AllaJll/lTl’lKaJlblK XUMHUA. Pauuoam‘un‘ri usoronrap. Keu;_lep;_leu pauuoam‘un‘ri JIEMEHTTEP MEH oJiapAbIH
HocTpexBusurrep: anementTepi any. CoyieneHy TYpiH, )apTbuIail bLIBIPAY KOCBUIBICTAPBIHBIH (DU3MKA-XUMHSIIBIK
JUIUIOMAIBIK JKYMBICTBI JKa3y|Ke3eHiH aHbIKTay. SIIpoJIbIK peakTopIapablH SHEPr UsAChIH KacHeTTepl urepei;
o JKOHE KOpPFay. KOZIere JKapary Tociaepi. AToM 3i1eKTp craHuusuiapsl, ypan |Mxemuiniri: - SLIPOJIBIK-XUMUSIIBIK
m’ ©OHEPKICIOIHIH KallABIKTaPbIH 3aJIalCchI3ianbIpy. Kopiuaran | TeXxHOIor s JlaMYbIHbIH FBUIBIMHU-
e} OpTaHbI KOPFAy XKOHE PaJUALMSUIbIK KAayilCi3aik. SIApOIbIK | TEXHUKAIBIK Mocernenepi MeH
SIAPOTBIK XUMHSIBIK KIUTK YaHT 4309 % ozrepiCTepﬂiﬂ XMMI/lﬂ.J‘lHK cajiiapbl. Cnpex.mep_ MEePCIeKTHBATIAPBIH TalIayFa HKeMICHE; 38,44
TEXHOJIOTHs o JJIEMEHTTEPIH OouIy/1iH TeXHOIOTUsANbIK dticTepi. SAnponbik |aFabichl: - KOpIIaraH OpPTaHbl KOpFay|
8 OTBIH UUKI. FBUIBIMHI-TEXHHUKAJIBIK MOCEIEIEPI JKOHE JKOHE PpannaLUsUIbIK Kayincizgik
% AAPOJIBIK-XUMHSJIBIK TEXHOJIOTUSHBI 1aMbITY Mocenenepiu LICIIYTe JaF/IblIaHa/1bl;

NepCHeKTUBANIApbIH TAJAy JaFAbLIAPbIH KaJIbINTACThIPY.

Kysiperrizairi: - xocibu xei3merre ypan
KOHLICHTPATbl TEXHOJIOTUSACHI CallachlH/ia

anrad Oinimaepin KOJIIaHa/Ibl;
- OKCTpPakUMAJIBIK JKOHE HMOH ajnMacy
MPOLIECTEPIHIH TEXHOJIOTUSIIBIK

KOPCETKILITEPIH eCeITeyi MCHIepesi.




ﬂﬂepHO-XﬂMquCKaﬂ
TEXHOJIOTHs

VKB

YaHT 4309

30/0/30/55/12,5/22,5

TpepexBu3ursbr: dusuxa,
dusnyeckas U KOJUIOUIHAS
XUMHUs, AHAIUTHYECKAs
XHMHSL.

TocTpeKBU3UTDI: HATUCAHHE
M 3aLIATA JUILIOMHOM
paboTsI (mpoekTa).

Heab: wu3ydeHHe  TEOPETHYECKMX  OCHOB  SACPHO-
XUMMYECKOIT
Copep:xanme: SlmepHas 9Heprus, LCIHHBIC PEAKIHH.
Pauuoax’msume u30TONBl. V3BieueHue PaIMOAKTUBHBIX
onemeHToB 3 pya. OmnpeneneHue BuAa H3JIyYCHHS,
nepuozia noJrypacnaja. CHOC06H YTUIIM3aUuKU  DHEPIruH
ANCPHBIX AtomHbIe
06EBBPC)KHBHHHC 0TX010B ypaHoBoﬁ TIPOMBINICHHOCTH.
Oxpana OKpYKatomei cpebl u paauanuoHHas
06€301aCHOCTb. Xumuveckue MOCICACTBUA SAACPHBIX
npespameﬂuﬁ. TexHoIOrHYECKUE METObl  pasAcC/ICHUA
PEAKO3EMEIIBHBIX JJIEMEHTOB. }Iuepl—mﬁ TOIUITMBHBII UK.
CDOPMHPOBBHHC HaBBIKOB AHAIIU3HUPOBAThH Hay4HO-
TEXHUYCCKHUE l'lpU6J'lCMl:l U NEPCICKTUBLI PasBUTHUA AICPHO-
XUMHYECKON TEXHOJIOTHH.

TEXHOJIOTHH.

PEaKkTopoB. 9JIEKTPOCTAHIIUH,

3HAHMS: - OCHOBBI SACPHO-XUMHYECKOMN
TEXHOJIOTHH, - ('JVBI/IKO-XKMH'-ICCKHC
CBOIICTBA IPUPOAHBIX M MCKYCCTBEHHBIX
paanOaKTHBHBIX
COC/IMHEHUI;

Ymenvm: - QuanTUpyeTcs K aHaIu3y
npobiem u
PpasBUTHA SAACPHO-

3JIEMEHTOB u HuX

HAy4HO-TEXHHYECKHX
HepCIIeKTHB
XHMHYECKON TEeXHOIOTHH;

HaBbIKH: - HaBBIKAMH PELICHHS BOIPOCOB
OXpaHbl OKPYKaIOLLECH cpeast u
PanHaLHOHHOI 6€30IaCHOCTH;
Komnerenuuu: - npuMeHseT NOTydeHHbIC
3HAHMS B 00JIACTH TEXHOJIOTHH YPAaHOBOTO
KOHIIEHTpaTa B npodecCHOHANBHON
JCSTENBHOCTH; -  BIAJEET  PacueToM
TEXHOJIOTHYECKUX rokasaresneii
9KCTPAKLMOHHBIX M
TPOLIECCOB.

HOHOOOMEHHBIX

38,44

Nuclear chemical
technology

PD/EC

NChT 4309

5

30/0/30/55/12,5/22,

Prerequisites: Physics,
Physical and colloidal
chemistry, Analytical
chemistry.

Postrequisites: writing and
defense of the thesis (project).

Goal: Study of theoretical bases of nuclear chemical
technology. Contents: Nuclear energy, chain reactions.
Radioactive isotopes. Extraction of radioactive elements
from ores. Determination of the type of radiation, half-life.
Ways to utilize the energy of nuclear reactors. Nuclear
power plants, disposal of waste from the uranium industry.
Environmental protection and radiation safety. Chemical
consequences of nuclear transformations. Technological
methods for separation of rare earth elements. Nuclear fuel
cycle. Formation of skills to analyze scientific and technical
problems and prospects for development of nuclear chemical
technology.

Knowledge: - fundamentals of nuclear
chemical technology; - physical and
chemical properties of natural and artificial
radioactive elements and their compounds;
Abilities: - adapts to the analysis of
scientific and technical problems and
prospects for the development of nuclear
chemical technology;

Skills: - skills in solving environmental
protection and radiation safety issues;
Competencies: - applies the acquired
knowledge in the field of uranium
concentrate technology in professional
activities; - has the ability to calculate
technological indicators of extraction and
ion exchange processes.

38,44

3eprrey Moy
UccrienoBarenbek
uit MoayIb
Researche module

Fruteimu 3eprreyiep
Herizzgepi

KII/TK

GZN3221

3015/15/55/12,5/22,5

TpepexBu3nTTEp:
DKCIepUMEHTTIK 3eprTey
TeXHHKachl, bellopranukabik
3arrap TEXHOJIOTUACBIHBIH,
itim i Heri3zaepi.
TocTpexBH3NTTEDP:
JIMIUIOM/IBIK  KYMBICTBI Ka3y
JKOHE KOpray.

Makcatbl: aKnaparThl JKHHAY, CaKTay KOHE OHICYILH
3aMaHayH TocULIepiH 3epTTey. Ma3sMyHbI: TEOPHSIIBIK
JKOHE IKCIIEPHUMEHTTIK 3epTTey dJicrepi. FruibiMu 3eprrey
GarbIThIH TAaH/[AY JKOHE TAKBIPBIITHIH O3eKTLIriH Oaraiay
onicremeci. FouibiMu o/1ebueTTepMEH JKYMBIC icTey,
FBUIBIMH aKNapaTThl i3u,ey, JKMHAKTay KOHE OHJICY
onicremeci. beifopraHuKasIbIK KOCBUIBICTAP TEXHOIOTHSACKH
calacblH/1arbl FbUIBIMA Sep'rreyuep/.l,iu MaKCaTblH KO1O.
3eprreyai xocnapiay, Koo aicremeci. Tancsipma men
3epITey Ke3eHAepiHe COUKeC FhUIBIMU-3EPTTeY
JKYMBICTAapBIH 03 OCTIHIIE OPBIHAAY JaFAbLIAPLIH UTEpy.

Binimi: FBUIBIMU KbI3METTE
KOJIIaHbLIATBIH uopma’mlsriK—sauuamaan
YFbIMJAP/ibl, aHpIKTamajap MEH
epeskenepi xyiieneyi oines;
Mkemainiri: - F3)K e3exri GarbiTTapbl MeH
TaKBIPBIITAPIH TAHJIAY/IbI HIepeli;

- TEOPHUSAIIBIK JKOHE 3Kc11epnmeu‘rril<
3epTreyiepai OpbIHIAY duicrepin
aHBIKTayFra HKeMJIeHe/Ii;
-KETEKIIIMEH FBUIBIMH-3EPTTEY
JKYMBICBIHBIH ~ HOTIDKEJIEPIH  TaJKbLIayra
HKeMJIeHEe/I;

JIa¥AbICBI: -FBUIBIMU KYMBICTBI OPBIHIAY
YLWIH TaHJalnFaH TakbIpbIl  OO¥bIHINA
AKMApATTHIK, i3aey, Ilarenrrany,
Ooubnuorpadust  Kyprisy —omicremernepin
KOJIZIaHy JIaFIbLIapbIH KAJIbIITAaCThIPaIbl;
Kysiperriiiri: - reutbiMu 3eprreyiepai o3

OeTine OpbIHzAY; ~FBUIBIMU
3eprTeyiepain HOTHIKEIIEPiH
KOPBITBIHIBUIAY ~ JKOHE  HOTHIKEIEePiH

TY)KBIPBIMIAY/IBI MEHTEPE/Ii.

47,52




HpepexBu3urbi: Texuuka
OKCIEPUMEHTAIbHBIX
MCCIIeI0BAHUIA,
TeopeTuyeckue OCHOBbL
TEXHOJIOTMH HEOPraHUYCCKUX
BELICCTB

HocTpekBU3NTHIL:
Hanucauue n 3amura
JUIUIOMHOIT paboThI

Heab: U3ydnts coBpeMEHHbIE CIIOCOOB! cOOpa, XpaHEeHUs i

00paboTku uHdopmanum.
Copepxanue: Metoast TEOPETHYECKUX u
9KCIEPHMEHTAIbHBIX HMCCIIEA0BaHMH. Merononorus

BMGOPH HAMnpaBJICHUsT HAYYHOIO MCCJICA0BAHHUS U OLCHKH
AKTyaIbHOCTH TeMbl. Meroauka paboThl ¢ Hay4HOI
JIUTEPATypOil, MOUCKA, HAKOIUICHHS M 00pabOTKM HAaydHOU
HH¢0PMEL‘HH. TTocranoBka LEIH HAYYHBIX HCCHEAOB&HHﬁ B
obactu TEXHOJIOTHH HEOPraHH4C€CKUX COCHHHEHHﬁ.

3uanus: yMeEET CHUCTEMATU3UPOBATh
HOPMATUBHO-3aKOHO/IaTC/IbHbIC TIOHATHSA,
OIpeacneHus u
TIPUMEHSEMBIC B Hay'-moﬁ JCATECIIbHOCTH,
Ymennsi: - Brageer BeIOOpPOM aKTyalbHBIX
HanpasneHuii u tem HUP;

- NOJACTPAMBAETCS [OA  ONpeeIeHne
METO/ZIOB BBINOJIHCHUA TCOPETHYECKUX H
OKCIIEPUMEHTAJIBHBIX HCCHEHOB&HHFI;

MOJIOKEHHS,

LIN1 (HPOCKTB). MCTO}JUJ’IOI’HS{ MJIaHUPOBAHMSA, IIOCTAHOBKH HCCHCHUBEHMﬁ. - TOACTPAauBaACTCA noa OGCy)K,ElCHHC
% Hpuoﬁpe’rel—me HAaBBIKOB  CaMOCTOATEIBHO BBIMOJIHATL | PE3YJILTATOB Hay‘lHO-HCCJ’IC}JUBaTEHbCK(Jﬁ
OCHOBBI HaydHBIX g HAy4YHO-HCCJICA0BATEIBCKYIO pa6o'ry B COOTBETCTBHH C pﬂGOTHpr’KUBU}_’lMTEHCM;
ecTenoBanuii TIIVKB ONI 3221 5 3a/IaHUEM U HTATIAMU HCCIIE10BAHMUS. HaBbikn: - QopmupyeT  HaBBIKH 47,52
ﬂ TIPUMCHEHHUSA METOOHUK TNPOBEACHUSA
g HHPOPMALMOHHOTO TOHUCKa,
® MaTeHTOBAHMUS, oubmorpapun no
Bbl6paHHUﬁ TEME AJs BBITIOJIHCHUSA
Hay4HOH paboThI;
KOMl'leTeHlll/IHI - CaMOCTOATEIBHO
BBITIOJIHATE HAYYHBIC HCCIICIOBAHMA,
0600mmaTs Pe3yIbTaThI Hay4HBIX
HCCIIEN0BAHMI u opmynuposats
Pe3yJIbTaThI.
Prerequisites: Theoretical[Goal: Mastering modern methods of collecting, storing and|Knowledge: is able to systematize
bases of Technology of|processing information. regulatory and  legislative  concepts,
Inorganic Substances, [Contents: Methods of theoretical and experimental|definitions and provisions used in scientific
Techniques of experimental|research. Methodology for choosing the direction of|activity;
studies. scientific research and assessing the topic relevance.|Abilities: - Has a choice of current
Postrequisites: Writing and|Techniques of working with scientific literature, search,|directions and research topics;
[ defense of the thesis (project). |accumulation and processing of scientific information.|- adapts to the definition of methods for
g Setting the goal of scientific research in the field of{performing theoretical and experimental
3 technology of inorganic compounds. Methodology offresearch; - adapts to the
Fu_ndamentals of PD/EC BSR 3221 3 planning and research setting. Acquisition of skills todiscussion of the results of research work 4752
Scientific Research g independently carry out research work in accordance with|with the head;
3 the task and research stages. Skills: - forms the skills of applying the
§ methods of conducting information search,
patenting, bibliography on the chosen topic
for performing scientific work;
Competencies: - independently perform
scientific research; - to summarize the
results of scientific research and formulate
the results.
IpepexBusuTTep: Makcatel: JKaHa MeTan1aHFaH MeTaJlT eMec Binimi:- auonexTpii MatepHaniapast
:‘)JleKl'pOXl/lMM}lllblll MaTepHuaiap/ibl amyablH Kalllbl 3aHABIIBIKTAPEIMCH METAJITaHIBIPY MCH XHUMHSAIIBIK
TEOPHSLIIBIK Heri3zepi, TaHBICTBIPY. Karramainap ainyra Oail/TaHBICTBI YpicTep
XUMHAIBIK TEXHOJIOT st Masmynbl: JIHOIeKTPIli MaTepHaifapAbl METaIaHABIPY.  |MeH Herisri KyObuIbICTap B! OiTesTi;
Herizfepi, Marepuanrany. Merann emec MaTepuanap/bl XoHe ap TYpili Mkemisiri: - peakuus enimuepi MeH
TocrpexBusutTep: JIMOIIEKTPUKTEP/Ti METaTAaHABIPY/BIH Heri3ri oficTepi. GacTarnKbl MaTepHaIIap/IbIH CanabiK
0 TanbBaHMKaNbIK KantamManap |XuMHSUIBIK KarTaMa anyablH Heri3ri Typiepi skoHe amy KOPCETKIlTepi MeH KaCHETTePiH akbipaTa
g TeXHOJIOrusCH, XKobamay anictepi. KOMMO3HIHSAIBI XUMHSITBIK XKOHE Gimyni urepexni;
)Kaua Matepuanap 3 Heri3nepi MEH 3aybITTap/bl DIEKTPOXUMHSIIBIK Kal’[TaMaJ’lap,KOMTIOB.V"[.VISU'IH llﬂl'}'(l:lclxl: - HVI3HCKTpﬂi MeETa/lJlaHfFaH
TEXHONOTHACHIHBIH KH/TK ZhMTN 3221 E ')Ka6}'[thTay, K()pp()’i"ﬂ JKOHC DIEKTPOXUMHSIIBIK Ka.l'[TaMaﬂap]IBlH HET13r'1 (1)”3“1(3 MaTepHaaap/bsl amy TeXHOHOFF/Iﬁ?blHBIH 48,49
Herimepi E METaJl1ap/el Kopray. XUMHUSIIBIK KACHETTEP1 MEH 3aH/IBIIIBIKTAPbI. Jlamy NepCrieKTHBACHI M.BH Huel"l'il‘! FBIIBIMH
E TEXHUKAJIBIK MICEIICIICPIH auTyra
8 JarJibl1aHaibl;

Kysiperriairi: »xana matepuaniap
TCXHOJIOTHACBIH, KOMITO3HUHAIIBI

XUMMSIIBIK KIHC SJICKTPOXUMHUSAIIBIK
KanraMajaap/blH TEXHOJIOTHACHIH
MeHrepe/i.




HpcpCKBHZMTH: ].ch'lL: H3y4YCHHUC U6IL(I/IX 3aKOHOMEPHOCTH M MCTOJIOB 3HaHUA: - 3HACT OCHOBHBIC SIBICHUS W
Teope’mqecxne OCHOBBI | TIOJTYYEHHS HOBBIX MCTANIM3MPOBAHHBIX HEMETAJUIMYCCKHUX |TIPOLECChI, CBA3AHHBIC C MeTaH3anuen
SIEKTPOXUMHH, OCHOBBI MaTepuaios. CO}.]C]])K&H“CZ JIMBJIEKTPUYCCKUX MaTepHaaoB u
XUMHYECKOI TEXHOJIOTHUH, Merannuzarms JUBJICKTPUYECKUX MaTepHalioB. OCHOBHbBIE TIOJIY4EHHEM XHUMHUYECKUX HOKp]:ITHﬁ;
MaTepuaJmBeﬂeHHe, METO/IbI METAJUIA3aIHNA TiacTMacc u PasIHYHbBIX YMmenusi: - BlaieTh YMEHHEM pa3jinyarh
w0 HDCTPCKBHZMTH: OCHOBBI | HEMETAIUTHYECKUX MaTepuaios. OcHoOBHBIC BHJIbI|KAUECTBCHHbIC IIOKa3aTeJId M CBOWCTBA
m TIPOCKTHPOBAHUS U [XUMHYECKHX HUKpLITPIﬁ " METOAbI TIOJIy4EHHUS. | TIPOTYKTOB PpeaKiuu " HCXOJIHBIX
h o60pyﬂosaﬂue 3aBOJIOB, KoMno3uuoHHbsle XHMHYECKHEe H DNEKTPOXUMHYECKHUE | MaTEPHATIOB; HagbIkn: Biaseer)|
OCHOBBI TEXHOJIOTHHU HH/KB OTNM 3221 % TeXHONOTHS TaIbBAaHUYECKHX TIOKPBITHS. OcHOBHBIE q)I/ISl/IKU-XPIMI/I'{eCKI/Ie CBOICTBA ¥ |HaBBIKAMH pacckaspiBaTh OCHOBHBIC 48.49
HOBBIX MaTepuaioB £ HOK]JLITI/H?I, KOppOBI/I}I M|3aKOHOMEPHOCTH KOMITO3UIIHOHHBIX SJICKTPOXUMHUYECCKUX|HAYYHO-TEXHUYECKHE HpO6JIE!MLI u !
fal 3alMTa METaIIo0B. HUKpLITPIIjL TIEPCTIEKTHBBL pasBUTHA TEXHOJIOTHHA
g TIOJIyYEHHs JUDJIEKTPUYECKUX
«@ METAJNIN3UPOBAHHBIX MaTEPHAJIOB;
KoMmnereHumsi: - BilageeT TEXHOJOTHEN
HOBBIX MaTepualos, TEXHOJIOTHEil
KOMITO3HUIIHOHHBIX XHUMHYECKHUX u
JIEKTPOXUMHUYECKUX HOKpLITI/Ii
Prerequisites: Theoretical[Purpose: the study of general laws and methods for the|Knowledge: - knows the main phenomena
Foundations of|production of new metallized nonmetallic materials.[and processes associated with the
Electrochemistry, Contents: Metallization of dielectric materials. Basic|metallization of dielectric materials and the
Fundamentals of Chemical|methods of metallization of plastics and various non-metallic|production of chemical coatings;
Technology, Materials(materials. The main types of chemical coatings and methods|Abilities: - possess the ability to distinguish
Science. of production. Composite chemical and electrochemical|between  qualitative  indicators  and
2» Postrequisites:  Basics of|coatings. Basic physical and chemical properties and|properties of reaction products and raw
% designing and  equipping|regularities of composite electrochemical coatings. materials; Skills: has the skills to
Basics of technology POIEC BTNM 3221 % &Izﬂ;sélo Galvanic ) coating tell the main scientific and technical 4849
of new materials 8 gy, Corrosion and problems and  prospects for  the i
] metal protection. development of technology for obtaining
s dielectric metallized materials;
1] Competencies: - owns the technology of
new materials, the technology of composite
chemical and electrochemical coatings.
IMpepekBu3uTHI: MakcaTbl: OKy-3€pTTey KYMBICHIH YHBIMIACTHIPYFa, Binimi: - akmapaTTel KHHay, caKTay KoHE
AnanuTHyecKas XUMHS, JKOCTIApyIayFa oHe OpbIHIayFa YHpeTy. OHJICY/IIH Ka3ipri 3aMaHFEI ofticTepi,
Texnuka M23M¥lell CTy}Z[CHTTCp}JiH FBUIBIMH-3CPTTCY )KYMBICBIHBIH |AKITAPATTBIK TEXHOJIOTHAIAP HC]‘iB}leiH
9KCIEPHMEHTATBHBIX KEe3eH/Iepi, IHKI3aT MeH OHIMAEPIH KyPaMbIH Taljaay Gineni;
HCCIEA0BaHHIH, QuicTepi, SKCIIEPUMEHTTIK FBUIBIMU-3ePTTEY KYMBICBIHBIH | MKemaitiri: - mporecrepin
TCOpCT“‘lCCK“C OCHOBBI HQTH)KCﬂCpiH eH}le}liH MaTeMaTUKaJIbIK QlliCTCpi, 3CpTTCYy TEPMOJMHAMHUKAJIBIK )KOHC KMHCTHKAJIBIK
TCXHOJIOTHH HCOPTAaHUYCCKUX HQTH)KCﬂCpiH TYKBIPBIMZIAY KOHC pCCiMlZ[Cy. 3CpTTCy 3aH/IBIBIKTapbIH 3€PTTCY 60!7”:"'".“21
BCIICCTB, MiH}Z[CTTCpiH JYPBIC TYKBIPBIM/IAY, E)HiM}Z[Cpl"C 3KC]‘ICp"MCHTTCp}1i cayaTThl )l(Ypl"By JKOHC
HOCTPBKBHBMTI:I: OKCICPUMEHTTEP MCH XUMHUAIBIK Tajlaay )KYp]'iBy, 3epTTCy aJbIHFaH HQTH)KCHCP;[i
g' Hpemunnomuaﬂ TNpaKTHKa, HsTVI')KeJ'lepiH CBIHM TYPFBIJIAH Tall/1ay, aJIbIHFaH HITHKEIICP |MHTEpIpEeTalusay/ibl l/ll"epe}'[i;
% Harmucanue u 3amuTa GOﬁBIHlIIa KOPBITBIH/BIIAPIBI HAKTHI TYKBIpbIMIAY llﬂl'}'(l:lclxl:- 6eﬁ0pFaHI/IKaﬂHK CHHTE3
CTyneHTTepiH oKy KIVTK SOzZh 4310 %; JIUIUIOMHOIT paboTh JIaFIBLIApEIH Urepy. oHiMIepiHe OHIP/IIH KaXKETTUTINH eckepe 651
3epTTEY HKYMBICHI g (npoexTa). OTBIPBII, 3¢PTTEY TANChIpManapbiH g
= CayaTThl KOIO/IbI OpbIHAAYFa Jar/iblIaHA Ik,
g Kysiperriairi: - opsinjanran ecentepi
@

€CKepeTiH HEeTi3/eNTeH menriMaep/ o3
GeriHie KaObUIIAYy, albIHFAH HATHKEIEp
GOMBIHIIA KOPBITBIHBIIAP MEH
YCBIHBICTAP/IbI AHBIK TYKBIPBIMIAY/IBI
MEHrepe/i.;

- 3UATKEPIIK MEHIIIK 00beKTiIepine
KOpFay Ky’KaTTapblH ajty YIIiH
MatepHalIap/bl yphic paciMaeyti
MeHrepe/i.




TIpepexBH3HTBI:

Texuuka
OKCIEPUMEHTAIbHBIX
MCCIIeI0BAHUIA,
TeopeTuyeckue OCHOBbL
TEXHOJIOTMH HEOPraHUYCCKUX
BELIECTB, AHAIIUTHYECKAs

Heab: OOyucHue oOpraHu3audy, I[UIAHUPOBAHUIO U
BBIMOJIHCHHIO y4eOHO-UCCIIEA0BATENBCKOM PabOTHI.

Copep:xanue: DTanbl HAYYHO-HCCIEIOBATEIBCKON PabOTH
CTYJICHTOB, METO/Ibl aHAIM3a COCTaBa ChIPbsi U NPOAYKTOB,
MaTeMAaTHYECKHE  METOABI  00palOTKH  pe3yabTaToB
IKCIEPHMEHTAILHON HAyYHO-HUCCIEA0BATENbCKOI paboThI,
¢opmynupoBanue BBIBOZOB U O(pOPMIICHHE PE3YIbTATOB

3HaHMs: - COBPEMEHHBIC METOIBI cOOpa,
XpaHeHus 1 06padoTku nurpopManuu,
OCHOBBI HH(POPMALIMOHHBIX TEXHOJIOTHif;
VYmenus: - BJIQJACET rPaMOTHBIM
TIPOBEICHUEM IKCIIEPUMEHTOB 110
U3Y4YCHUIO TEPMOJIMHAMHUYCCKUX U
KHHETUYECCKUX EEI(OHOMCPHOCTeﬁ

XUMUS uccnenoBanuil.  IlpnoOpereHne  HABBIKOB — IPAaMOTHO |[POLIECCOB M HHTEPIIPETALIUCH
w0 HocTpekBU3HTLI: (opmynupoBaTh  NOCTAHOBKY  3aJad  HCCICAOBAHMS, |[IOJIy4CHHBIX PE3y/IbTATOB;
N TlpeymniuoMuas NpakTUKa, |IPOBOAMTL — DKCIEPUMEHThl M XUMHYeCKMii  aHamu3|HaBBIKM: - BBIIOIHATh TPAMOTHYIO
VueOHo- E» Harnucauue n 3ammura NPOAYKTOB, KPUTHYCCKH AHAIIU3UPOBAThH PE3yJIbTAThI | TOCTAHOBKY HCCIIEIOBATCIILCKUX 3a1a4 C
HeCTeI0BaTENbCKAS T1JUKB UIRS 4310 E JIMTUIOMHO# paGOTHI. MCCIEI0BAHMH, YeTKo  (OpMYyIMpoBaTh  BBIBOJBI  IO|y4eTOM MOTPEOHOCTH PErHOHA B 46,51
paGoTa CTyneHTOB § TIOJTy4CHHBIM pE3yIbTaTaM. TIPOAYKTAX HCOPraHU4CCKOro CHHTE3a;
8 Komne‘reuuuu: = CaMOCTOATE/IbHO
§ TIPUHUMATH 000CHOBaHHbBIE pemenus,
YYHUTBIBAIOIIME BBINOJIHECHHBIC 33144,
YETKO E'JOpMyﬂl/lpOBaTl: BbIBO/IbI U
TIPEIOKCHHUA T10 MOJTy4YCHHBIM
pe3yabTaTaM.; -
BJIAACCT NPaBUIIbHBIM (Jd)(JpMIlCHHCM
MaTepuanoB AJs NOJTYYCHHS OXPaHHBIX
JIOKYMCHTOB Ha 00BEKTHI
HHTEHHCKTyﬂﬂl:HUﬁ COOCTBEHHOCTH.
Prerequisites: Analytical|Goal: Training in organization, planning and implementation|Knowledge: - modern methods of
Chemistry, Techniques  of|of educational-research work. collecting,  storing and  processing
experimental studies.|Contents: Stages of students' research work, methods for|information, the basics of information
Postrequisites: Writing and|analyzing composition of raw materials and products, |technologies;
defense of the thesis (project). |mathematical methods for processing the results of|Abilities: - has a competent conduct of
experimental-research work, formulating conclusions and|experiments on the study of thermodynamic
formalizing research results. Acquisition of skills to correctly|and kinetic laws of processes and the
g’. formulate the formulation of research problems, conduct|interpretation of the results obtained;
% experiments and chemical analysis of products, critically|Skills: - perform competent formulation of
Student Study g analyze research r(_esults. clearly formulate conclusions based |research task?‘ taking |nt_0 accot_Jnt the need_s
Research Work PD/EC SSRW 4310 5 on the results obtained. of the region for inorganic synthesis 46,51
% ggrif:éncies - independently make
S . L N
& informed decisions that take into account
the tasks performed, clearly formulate
conclusions and suggestions on the results
obtained.; - has the correct design of
materials for obtaining security documents
for intellectual property objects.
Mpepexsusurrep: MakcaThl: AKNapaTThl JKHHAY, CaKTay KOHE OHJICY/IiH Binimi: - akmapaTTel KHHay, caKTay KoHE
DKCHEPUMEHTTIK 3epTTey Kazipri 3aMaHFBI TCUIIEPIH OKBIN YHPEHY. OHJICY/IiH Ka3ipri 3aMaHFEI ofticTepi,
TCXHHUKACHI, M23M¥lell 3CpTXaH£UILIK JKYMBICTAp KbIIIKBLI, TY3, AKIMapaTThIK TCXHOJIOTHAIAp HC]‘iB}leiH
beifopranukainsik 3arrap MUHEPAJIIbI THIHAHTKBIIITAap/Ibl ATyMEH MUHEPAIIBI JKoHe | Oineni;
TEXHOJIOTHSICBIHBIH, UTIMJTIK TEXHOTCH/IK IHKI3aTThl KaifTa orjey OoiibIHIIa HMkempuiiri: - npouecrepain
Heri3i, JUTUIOM/IBIK KYMBICTBIH TZlKBIprGHHa 6aﬁﬂaHBICTBI JKCKE TEPMOJIMHAMHUKAJIBIK )KOHEC KMHCTHKAJIBIK
l'lochechumTTep: TarncelpMaiap 60!7":"-""3 OpbIHAATA/IBI. M“Hepaﬂl’lb[ JKOHEC 3aH/IbTBIKTapbIH 3€PTTCY ﬁﬂﬁbﬂ-ﬂlla
Tpepmnuomuas NpakTHKa, —|TEeXHOTEH/IK IIMKI3aTThl OHJICY OOHBIHIIA FHUTBIMI 9KCMIEPHMEHTTEPIi CayaTThl JKYPri3y KoHe
0 JIMIIOM/IBIK )KYMBICTBI J)Ka3y aKnapaTThl i3}]ey, JKMHAKTay KOHEC OHJICY QHiCTeMCCi. aJIbIHFaH HSTW)KBHCP}'[i
m’ JKOHE KOpFay. JKypri3inren aHamHTHKAIBIK 10Ty GOMBIHIIA HHTEPIPETALHUsIaY bl HTePEesl;
. o} KOPHITBIHABLIAP/BI TYKbIpbIMaay. F3K kesenzepi. JlaFnpichl:- GefiopraHuKaIbIK CHHTE3
Mawatibik Gofibrtira S TMateHTTiK i3a€y. BeopraHnKa bk KOCBUIBICTAp/Ibl OHIIPY |eHIMEpiHe OHIpAIH KaXKeTTiTiriH eckepe
3epTXaHalbIK KIUTK MBZP 4310 n s i 46,51
Q TEXHOJIOTUACHI 60VIBIHHIZI AHAJIOT'ThI KIHE MPOTOTHIT OTBIPBIT, 3€PTTECY TarChIpMaIapbiH
TpaKTHIYM § Tanjaay. 3CPTTBHFEH KypaMm/ibl HWIKiSaTTH KaﬁTa OHJICY CayaATTbI K.O}OJ'LBI OpbIHAayFa I[a}‘)'[hlﬂaﬂa{'[hl;
é TIPONECTEPIH 3€PTTEY, OHBI MHHepaﬂ}'[bI K‘BIPCTTI - OpbIHJAJIFaH €CenTep/l

TBIHANTKBIIITAP/IBIH JKaHa TYPIIEpiH jkoHe Gacka
KOCBUIBICTAp/IbI ary YIHiH KOJIJlaHny 60]7")]H"I8
3KCHCPVIMCHTTiK JKYMBICTap/bl OpbIHIAAY. AlbIHFaH }'[ai"lb]H
eHiMJIep/li Tan1ay. DKCIEPHUMEHT HOTIKeNepi OolibHIIa
MPOIIECTIH OHTAMIBI IapamMeTpiiepin aHpikTay. F3XK
HOTHIKEIICPIH OH/ICY KOHE SKCTIEPHMEHTTIH KaObLIIaHFaH
TEOPHSANBIK IIenimMaepin Garanay oxictepi. 3eprrey
HOTWKEIEpiH pacimzey.

€CKepeTiH HeTi3/IeNTeH menriMaep/ o3
GeriHie KabbUIIay, albIHFAH HITHKEICD
GOiibIHIIA KOPBITHIHABLIAP MEH
YCHIHBICTAP/IbI aHBIK TY)KbIPBIMIAY/IbI
MeHrepesi.; - 3UATKEPIIK MEHIIIK
o0ObeKTinepiHe Kopray KyKaTTapbiH aly
YIIiH MaTepHanaappl 1ypic paciMzaeyii
MeHrepe/i.




JlaGopatopHbIit
HPAKTHKYM 110
CIIeNHANBHOCTH

VKB

LPS 4310

30/30/0/55/12,5/22,5

TpepexBH3NTDHI:
AHanuTHYeCKas XUMHS,
Texnuka
9KCIIEPHMEHTAIBHBIX
HCCIIeI0BaHMH
TocTpeKBH3HTDI:
Ipenaunnomuas npakTuka,
Hanucanue u 3ammra
JUIUIOMHOIT paboTh
(mpoexra).

Henanb: U3yunth COBpPEMEHHbIE CIOCOOBI cOOpa, XpaHEHHs
u 0o0paboTKM HMHMOPMAlMHK, OCHOB HH(MOPMAIMOHHBIX
TEXHOJIOT Ui,

Conep:xanue: JlaGopaTopHble  BBIIOJHAIOTCA 1O
WHIMBHlyalbHOMY —3aJaHHsAM, CBSI3aHHBIM C  TeMOil
JIIOMHOM pafoThl 110 mepepaboTke MHHEPAIBHOTO H
TEXHOTGHHOTO CBIPbSi C TOJY4CHHEM KHCIIOT, COJeii,
MHHEPAJIbHBIX ynoOpeHuii. Mertonmka ToucKa,
HAKOIUIGHHsT M 00paboTKM HayyHO# HHQOpMAIMH MO
nepepaboTKe MHMHEPAIBHOTO M TEXHOIGHHOTO  CBIPbS.
DopMyIHpPOBKa BBIBOJIOB o MPOBEJICHHOMY!|
aHaIUTHYeCKOMY 0030opy. Ortamst  HUP. IlareHTHBII
nouck. ITonGop aHamora M NPOTOTHIA TIO TEXHOJOTHH
NPOM3BOJICTBA HEOPTAHUYECKUX COeNMHEHHIT. BhinonHenune
9KCIIEPHMEHTATIBHON PabOThI 110 HCCIIEIOBAHHIO MPOLIECCOB
nepepaboTKH CHIPh H3Y4EHHOTO COCTaBa, NPHMEHEHHIO
ero JUii TOJY4eHHs HOBBIX BHJIOB  MHHEPAIbHBIX
ynoOpeHuii M IpYrHX COeIMHEHMH. AHANN3 MOJY4eHHBIX
TOTOBBIX ~ NpOAyKTOoB.  OmpeliesieHHe  ONTHMAIbHBIX
MapaMeTpoB TIpolecca IO pe3ylbTaTaM SKCIIePHMEHTOB.
Meroasl  0OpaboTku  pesymbraroB  HUP U OuleHKH
NPUHATBIX ~ TEOPETHYECKMX  PENICHMil  JKCIIEPHMEHTa.
OdopMIIeHHe Pe3yIbTaTOB UCCIIEIOBAHHIA.

3HaHHsA: - COBPEMCHHBIC METOJIBI c60pa,
XpaHeHHs ¥ 00paboTky HHbOpMAIHH,
OCHOBbI HH()OPMAIIMOHHBIX TEXHOJIOTHiA;
YMeHust: - BIaJeeT rpaMOTHBIM
NPOBEJICHUEM 3KCTIEPUMEHTOB 110
M3YUEHHIO TEPMOTHHAMHYCCKUX H
KHHETHYECKIX 3aKOHOMEPHOCTEit
NPOIIECCOB M MHTEpIpeTaleii
TIOJly4CHHBIX PE3YIIbTATOB;

HaBpIKN: - BBIIOIHATH TPAMOTHYIO
MIOCTAHOBKY HCCIIEJIOBATENECKUX 3a/1a4 C
Y4ETOM IOTPeGHOCTH PErHOHA B
MPOYKTaX HEOPTraHHYECKOTO CHHTE3a;
KoMneTeHumu: - caMocTOsTEIbHO
[PHHAMATH 0G0CHOBAHHBIC PELICHHUS,
YYHMTHIBAIONINE BHINOJTHEHHBIE 3a1a4H,
4eTKO (hOPMyYITHPOBATH BBIBOIBI H
TPEJUIOKEHHS 110 MOTY4CHHBIM
pe3ynbTaTam.; -
BITaJIEET NPaBUIBHBIM 0(OPMICHHEM
MaTepHasIoB VIS MOMy4eH s OXPAHHBIX
JIOKYMEHTOB Ha 00BEKTBI
MHTEJUICKTYaIbHOI COOCTBEHHOCTH.

46,51

Laboratory practicum

. PD/EC
on specialty

LPS 4310

5

30/30/0/55/12,5/22,

Prerequisites: Analytical
Chemistry, Techniques  of
experimental studies.
Postrequisites: ~ Pre-degree
practice, Writing and defense
of the thesis (project).

Purpose: To study modern methods of collection, storage
and processing of information, fundamentals of information
technologies.

Content: Laboratory are performed on individual tasks
related to the theme of the thesis on the processing of
mineral and man-made raw materials to produce acids, salts,
mineral fertilizers. Methods of search, accumulation and
processing of scientific information on processing of mineral
and technogenic raw materials. Formulation of the
conclusions of the analytical review. Stages of research.
Patent search. Selection of analog and prototype for the
production of inorganic compounds. Performance of
experimental work on research of processes of processing of
raw materials of the studied structure, its application for
reception of new types of mineral fertilizers and other
compounds. Analysis of the finished products. Determination
of the optimal parameters of the process based on the results
of experiments. Methods of processing the results of
research and evaluation of the theoretical decisions of the
experiment. Registration of research results.

Knowledge: - modern methods of
collecting,  storing and  processing
information, the basics of information
technologies;

Abilities: - has a competent conduct of
experiments on the study of thermodynamic
and kinetic laws of processes and the
interpretation of the results obtained;

Skills: - perform competent formulation of|
research tasks taking into account the needs
of the region for inorganic synthesis
products;

Competencies: - independently make
informed decisions that take into account
the tasks performed, clearly formulate
conclusions and suggestions on the results
obtained.; - has the correct design of
materials for obtaining security documents
for intellectual property objects.

46,51

W.o. nexana BII XWub
3aBenyromuii kadenpoi
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Orap6aes H.I11.

Jaypen6ex H.M.
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PRRCKUM | peyEC LPS 4310 -

on specaaity 2

a

Prerequisites: Analvtial
[Chemisary, Techmiques o]
j<xperimental stadses
Postrequisitess  Pre-dewree
practice, Wiitrg and defense
of the thesis [peoject)

Purpese: To study modern seethods of collectom storase
and processme of miorsanon. fimdamenals of mkamanon
wchrologies

Content: Labceatory e pertormed om mdividual tasks
related to the theme of the thesis on the processing of
mmeral snd man-made raw materals to prochece acids, sales
mmeral fertilwess Methods of search. accemulason and
processing of scxentfic miematon on peocessae of
mmeral and technogenic taw matenids Formulason of the
couchmsxns of the anahtcal revien Stages of research
Patent search Selectom of analog and protanpe for the
production of mocganx compoends Performance of

rave mamenials of the studied structure, its apphication foe
reception of new opes of mineral fertaluzess and other
compounds Arulysis of the fimshed products
Determmnation of the opumal pazaeters of the process.
based on the results of expenments Methods of proccssng
ihe results of research and evalation of the theoretscad
fdecisioms of the expenmery. Reswstsatim of research results

Keowledge: - modem  methods  of
collecting, soemg  and  pookess)
mformaton fhe busks of miormatoe
techeologies.

Abdfithes: - has a competem condoct of
esperiments on the study of
thermodymamic and kinetx  laws  off

processes and the meerpectation of the
results obtamed,

Skills: - perform competent formulatoa of|
research tasks takme meo accoum the
needs of the regon for inorgasic synthesis)

expermenal work on research of processes of processing of |produces.

Competencies: widependently  make]
oemed decisions hat take o acoount
the tasks performed clealy foomudse
comclusions @d suggestions on e results)
cbtamed | - bos the corect design of
matenals for obtaming secunty documents
for meellectual properm ofrects
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