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1. HEJHU OCBOEHUSA JUCHUIIJIMHBI

HeHﬂMI/I OCBOCHHUA JHUCHMUIIJIMHBI «Haqu,le OCHOBbI MPOMBIINLJICHHOT0 KaTajJau3a»
ABJIAIOTCH:

— yrIyOJIeHHOE M3yueHHe (QU3NKO-XUMHUYECKOW CYIHOCTH KaTaln3a XUMUYECKUX PEaKIUW, U3yudeHHE
TEOPUM KaTanusa;
— M3y4YCHUE PA3JIUYHBIX TOJXOJIOB K aHAJIM3y MEXaHW3Ma M KMHETUKU MPOIIECCOB, MPOTEKAIONINX Ha
MOBEPXHOCTHU KaTaIU3aTOPOB;
— M3y4YCeHUE OCOOCHHOCTEH TeTePOTeHHOI0 ¥ TOMOTEHHOTO KaTan3a,
— OCBOEHHME HAayYHBIX OCHOB MOJ00pa M TEXHOJOTMH MPOMBIIUICHHBIX KaTaJIN3aTOPOB MepepaboTKu
HedTH M rasa;
- U3y4EHHUE OCHOBHBIX KaTaJUTUYECKHUX IPOLIECCOB
- (dopMHpOBaHUE MTOHATUH O COBPEMEHHOM IOJIOKEHHUHU JIEJT B 00JIACTH IMPOU3BOJICTBA KaTaIH3aTOPOB
U Pa3BUTHA TPOMBIIUICHHOCTH KATaJTUTHYECKHX MPOIECCOB Ha 0a3e CHUCTEMHBIX 3HAaHHHA O
XUMHAYECKON TEXHOJIOTUU U (PU3HUECKOW XUMUH, PA3BUTh KPYro3op, 00eCIeUrBArOIINNA BO3MOKHOCTh
OpPHEHTHUPOBAThCS B IMpOIEcCaX XUMHUYECKOW MPOMBIIUICHHOCTH W TIOATOTOBUTH CIEIIHATUCTOB
XHUMHUKOB, YMEIOIIUX paboTaTh B IMPOMBIIIICHHOCTH.
dopmupyemble  TUCHMIUIMHOM 3HAHUSI W YMEHHS TOTOBST  BBINYCKHHKA JTaHHOM
00pa3oBaTeNbHONW MPOrpaMMbI K BBIMIOJIHEHUIO CICAYIOMIMX OOOOIICHHBIX TPYIOBBIX (DYHKITHIA

(TpyIOBBIX (YHKITHIT):

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO
JucuunnnHa «HayuHble OCHOBBI HPOMBIIIICHHOTO KaTaliu3a» OTHOCHTCA K 0a30BOM wacTu
00s13aTeNbHBIX TUCIMILINH; H3ydaeTcs B 3 ceMecTpe.
JlucuumiuHa OpeacTaBisieT coOOH TEOPEeTUYECKYI0 OCHOBY JJISi HM3YYEHHS] MOCIEAYIOUIMX KYypCOB
XUMHUYECKOT0 Mpopmiisd — GU3NYECKON XUMHH, KOJIOUTHOW XUMHUHU, XUMHUUECKON TEXHOJOTHH, (PU3HUKO-
XUMHUYECKHX METOJOB HCCIIEI0BAHUS.
[lepeyeHp IUCUMIUIMH, HEOOXOMUMBIX JUISI M3Y4YEHHUS JUCLUIUIMHBL: HEOpraHWdeckas XUMHS,

XUMHUYCCKasA TCXHOJIOI'HA, (1)1431/11(21, MaTeMaTHkKa.

Tao6auua 2.1.

Caa3b AUCIHUIIJIMHBI «Haqu)le OCHOBBbI IPOMBIINUICHHOT'0 KaTaJIUu3a» €
NpeAIeCTBY OINMMHU JUCHUIIJIMHAMUA U CPOKHA UX U3YUYCHUSA

Kon JlucuMmimHel, npeamecTsyonme nucuuuinae «Hayunsie Cemectp
JCITUTLITHBI OCHOBBI IPOMBIIIJIEHHOTO KaTaln3a»
b1.B.05 Tepmoaunamuka u MKT HeoOpaTUMBIX IpOIIECCOB
b1.B.10 TepMoanHaMuKa pacTBOpOB
b1.B.JIB.03.01 |{OcHOBHBIC METOABI XHMHUYSCKOI0 aHaIu3a 1




CBs3b AUCIUIIINHBI ((Hay‘lele OCHOBBI NPOMBIIIIJICHHOI'0 KaTaJInu3a» ¢ MOCJACAYIOIIUMU
AUCHUIIJIMHAMH U CPOKH UX U3YYCHHSHA

Tabumua 2.2.
Kon JMCHUILINHBI, CIeayolue 3a JMcHIIMHOoN «Hayunsie Cemecrtp
JAMCHMIUIMHBI  |OCHOBBI IPOMBIIIUIEHHOTO KaTalnu3a
b1.0.04 Xumu4eckas JUHaMUKa 3JIEMEHTApHBIX NIPOLIECCOB, KaTaJIN3. 3
b1.B.01 CoBpemeHHbIe TPOOJIeMbl PU3NIECKON XUMHUH 3
b1.B./IB.04.01 |Xumuyeckast KHHETUKA M MEXaHU3Mbl XHMUYECKUX PEaKIHii 3

B pe3yabTare ocBOeHHSI JUCHUILIMHBI MATHCTPAHT JA0JIKEH
3HaTh:

— TEOPHH KaTajin3a, 3aKOHOMEPHOCTH IIPOTEKaHUS KaTATUTHYECKUX MPOIIECCOB; 00IaCTH MPUMCHEHUS
pPa3IMYHBIX KaTaJIM3aTOPOB; OCHOBBI TEXHOJOTMYECKUX IPOILIECCOB JKOJIOTHYECKON Oe30MMacHOCTH;
TEXHOJIOTHIO KaTAINTUYECKUX TTPOU3BOICTB.

YMeTh.:

— HCIOJIb30BaTh  IIOJIyYEHHbIC 3HAHMS, COBPEMEHHble HH(OpPMAIMOHHBIE TEXHOJIOTMH B
CaMOCTOSITEJIbHOM U HayYHO-HUCCIIEI0BATENIbCKON padoTe;

- HAXOJUTh U MIPOrHO3UPOBATh HAYUHbIE OCHOBBI [yl pa3pab0OTKH HOBBIX aKTHBHBIX KaTaau3aTOpPOB; -
YMETb OLIEHUBATh F(P(HEKTUBHOCTH KAaTATU3aTOPOB;

nooupaTh anmnapaTypy Ha OCHOBAHUM KUHETUYECKUX JIAHHBIX U CKOPOCTH MPOLIECcCa;

- IPOBOANUTE XUMHKO-TCXHOJOTUYCCKUC paC‘IéTI)I.

Biaagern.

— HaBBIKaAMM IIOMICKa PE3YyJIbTATOB I/ICCHC}IOBaHI/Iﬁ KaTaAJIMTUYCCKUX IMPOLECCCOB B O6HIeTeOpeTI/ILIeCKI/IX
U CIICIHATN3UPOBAHHBIX KypHAJIaX;

OCHOBaMH pacuéra M o00pa ONTUMAIBFHOTO KaTaln3aTopa;

-MeXaHM3MaMH COBEPILICHCTBOBAHUS TEXHOJIOIMYECKOTO MPOLIeCcca;

-OCHOBHBIMHU METOJaMHU UCCJICIOBAHHA KAaTAJIN3aTOPOB.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIUITJIMHBI

[Tpouecc u3yueHus: AMCUUILIIMHBI HaMpaBieH Ha (GOPMHUPOBAHHE SJIEMEHTOB CJIETYIOIINX

komnereHiui B cootBeTcTBUH ¢ ®I'OC BO u OITIOII BO 1o jaHHOMY HanpaBi€HUIO TOATOTOBKHU:

a) yausepcaiabhbie (YK) — YK-2, YK-3
0) npogeccuonanbubix (ITK) - TIK-3.
Tadauua 3.1.

Martpuua cBsi3M KOMIIeTEHIHi, (POPMUPYEMbIX HA OCHOBE M3YYeHUS AMCUHUIIHHBI
«Craructuyeckasl TEpMOIMHAMUKA KOHJEHCUPOBaHHBIX CUCTEM» € BpeMEHHBIMH 3TallaMH OCBOCHUSI
ee cojepKaHus



Kon

HanMeHoBaHHMe KOMIIETEHINMH

NnaukaTop 10cTHKEHUS

B pe3yabTare OCBOCHUSA THCHUIIIINHBI

KOMIeT KOMIIETeHIINH o0yJaloImMiics JOJKeH:

eHIINH
Ynuueepcanvnuvie komnemenyuu (YK) u unouxkamopwt ux oocmusicenus:
YK-2 | Cnocoden ynpaBiasars |YK-2-1. PazpabarsiBacT3HATH:
NMPOEKTOM Ha BCeX IJTamnax [KOHIEIIHUIO IPOEKTA B paMKaxX— IPHHIUIE (OPMHUPOBAHHUS KOHIICIIINH
€ro ’KU3HEHHOTr0 HKJIa 0003HaUYCHHON TIPOOIIEMBI, MPOEeKTa B paMKax 0003HauYeHHOH MPOOIEMBL;
(opMynHpysi Lenb, 3aadyu,— OCHOBHBIE TPEOOBAHMS, IPEIBIBIIEMbBIE K
AKTYaJIbHOCTB, 3HAYUMOCTHIPOEKTHOW paboTe W KPUTEPUH OLEHKH
(Hay4HYI0, IPAKTUYECKYI0,  |pe3YyJIbTaTOB MPOEKTHOMH
METOIMYECKYI0O W HHYIO BJIESTEIBHOCTH;
3aBUCHMOCTH oT TUNAY MeTh:
MPOEKTa), OXKHIaeMbIe—pa3padaThIBaTh KOHIICIIITHIO IIPOSKTa
[pe3yIBTAaTHl U BOSMOXKHBIC 0003HaueHHON  TpoOieMelr,  GopMymupys|
cepbl NX IPIMEHEHHSL. Lenb, 3aJadd, akKTyaJbHOCTb, 3HAYUMOCTb
YK-2-2.. CmocobeH BHICTH(HAyYHYIO, IPAKTHUECKYIO0, METOAMICCKYIO
pe3ynbTaT  NEATEIBHOCTH HUHYIO B 3aBUCHMOCTH OT THIIA POCKTA),
[UIAHUPOBATh  ITOCIICI0BATENb-0KHUAACMBIC PE3YJIBTATHl M BOSMOKHBIC
HOCTb maroB JJIsL CTONPUMCHCHNA
ITOCTHIKEHUS. DopMupyeT—yMeTh NIpEABULETD pe3yibTaT
rtaH-Tpaduk peanu3anuuIesTeIbHOCTY IIJIaHUPOBAaTh ACHCTBUS IS
MPOEKTa W IUIaH KOHTPOJIS 3ajIOCTHXKEHHMS pe3yJIbTaTa;
€ro BBIITOJIHEHUEM. — MPOTHO3UPOBATH MPOOJIEMHBIE CUTYalny|
YK-2-3. Opranusyet HU PUCKU B TIPOEKTHOM JESATEIbHOCTH.
KOOpOMHUpPYET paboTy ydac-Biaamers:
THHUKOB NPOCKTa,— HAaBBIKAMH COCTABJICHUs IUIaHA-Tpadukal
CIIOCOOCTBYET peanu3aliy NpPOeKTa B LEJIOM M IUIaHa-
KOHCTPYKTUBHOMY HPEOJOJIC-KOHTPOJIS €r0 BBHITIOJTHEHHS;
HUIO  BO3HHMKAOIIMX  pPa3HO— HAaBBIKAMH KOHCTPYKTHBHOT'O
rIacui " KOH()JIMKTOB,[BO3HUKAFOLINX Pa3HOTJIACUH M KOH(IJIHKTOB.
oOecrieunBaeT pabory|
KOMaHIbI HCO6XOI[I/IMI)IMI/I
pecypcamu.
YK-2-4. IIpencrasmser
My OJINYHO pe3ynbTaThl
npoekTa (MM OTHENBHBIX €ero
ATaIoB)
B dopme OTYETOB, CTaTeH,
BBICTYIUICHUI HaHAYYHO-
NpPaKTHYECKUX CEMHUHApax U
KOH(pEPEHIHSIX.
YK-2-5. IIpennaraen
BO3MOXKHBIE ITyTH (QITOPUTMBI)
BHEIPEHUS B MIPAKTHUKY)|
[pe3yapTaTOB  MpoeKTa (WiH
OCYILECTBIISET ero
BHEIIPCHHE).

YK-3. [CnocobeH opraHu30BbIBATH U YK-3.1. [Monnmaer (3HaTh — MeTOMMKM  (HOPMHUPOBAHUS
[PYKOBOZUTH paboOTOM KOMaH/bl, POPEKTHBHOCTH KOMaH/; METOJbl pa3pabOoTKM KOMaHIHOM
BBIPA0ATHIBAsi KOMAHHYHO MCIIONIb30BAaHUS ~ CTPAaTerud [CTpaTerud M 3(GQPEKTUBHOIO PYKOBOJCTBA
CTpaTEeruio JUIsl TOCTIKEHUS COTPY/JHUYECTBa JUISl [KOJUIEKTHBAMH; OCHOBHBIE TEOPUH JIUAEP-

[MOCTaBJICHHOM ein

TOCTHIKEHHUSI  TTOCTaBJICHHOM
LIEJTH, ONIPECIICT CBOIO POJIb
B KOMaHJIe

VK-3.2. ITouumaer
0COOEHHOCTH MOBEICHMS
BBIJICJICHHBIX TPYIII JIFOJIEH, C
KOTOPBIMH paboraeT
/B3aMMO-JICHCTBYET,

CTBa U CTUJIM PYKOBOJCTBA.
YMeTh pa3pabarbiBaTh KOMAaHIHYIO
CTpaTeruIo; dbopmynupoBaTh 331291
IeHaM ~ KOMaHABI  JUIi  JTOCTHDKEHUS
TOCTABJIEHHOM LETIN; MIPUMEHATH
B¢ dexTHBHBIE CTUIIH PYKOBOJICTBA
KOMaHIOM.
Baagern

YMCHHUEM  aHAJIU3UPOBATh,

YYUTBIBACT nx B CBOCH

IMMIPOCKTUPOBATH u OpraHrU30BbIBATH




e TeIbHOCTH (BBIOOD [KOMMYHHKAIIAU B KOMaH1e VTS
KaTeropuid  TPYII  JIIOJEH |[TOCTHXKEHHSI TOCTAaBJICHHOW I€IH; METO-
OCYIIECTBIISCTCS maMl ~ OpraHM3allMll H  YIPaBJICHUS
06p3.30BaTCHBHOI7I IKOJUJIEKTUBOM.

OpraHu3anuei B

3aBUCHMOCTH oT neJemn

MTOTOTOBKA —

o BO3PACTHBIM

0COOCHHOCTSIM, o

STHUYECKOMY WA

[PEIUTHO3HOMY MIpU3HAKY,

COLIMAJIBHO

HE3aIUIICHHbBIE ciou

HaCeJCHUS U T.I1.)

YK-3.3. [Iporuo3upyer

[pe3ynpTaTel  (TIOCIIEACTBHA)

UTHYHBIX IEUCTBUMN u

TUTAaHUPYET

MOCTICIOBATEILHOCTS  IIIarOB

JIJIST JOCTHXKCHUA 3aJaHHOI'O

pe3ynabpTarTa

YK-3.4. D¢ dpexTuBHO

B3aUMOJICHCTBYET C APYTUMHU

qJICHaAMHW KOMaHJbl, B T.4.

yIacTBYyeT B

oOMeHe nHpopManueH,

SBHAaHUSIMH H  OIBITOM, H

Mpe3CHTAllMd  PEe3yJIbTaToB

a00THI KOMaHJIBI

IK-3

CnocoOcH Ha OCHOBE

MK-3-1. CucremaTm3upyerT

3HaTh: NPUHOUIBI PabOTHl Ha COBPEMEHHOMH

KPUTHYECKOTO aHaIH3a nHpopManmio,  MOJy4eH-HAyYHOH  amnmapaTrype TIIpH  HPOBEICHUH
pesynsraroB HUP u HUOKP Hyto B xone HHMP wuHayuyHBIX HUCCIIENOBAHUM.
OLICHUBATb IIEPCIEKTUBBI UX HWOKP, ananusupyet ee HYMeTb: paboTaTh Ha COBPEMEHHOW HAay4HOU
MIPAKTUYECKOTO MPHUMEHEHHS U |COIIOCTABIISAET cammapaType TpH TPOBEACHHHM  HAyYHBIX
MIPOAOIDKEHUS PAOOTHI ITUTepaTypHBIMHU TAaHHBIMH [FCCJIEIOBAHUII, BBIOMpPATH CpencTBa
BBIOpPAHHOW 00JIACTH XMMUH, M3MEpeHuil, METOAMKY aHaln3a, OLEHHBATh
XMMHUYECKOH TeXHOJIOTHH WIH YPOBEHb 3arpsa3HeHul; aHAJTU3UPOBATh
CMEXHBIX C XUMHEH HayKax IIK-3.2. Omnpenensier BO-COBPEMEHHbIE  MaTepuanbl U CPEACTBa
3MOXKHBIE HanpasJeHUsperucTpaun  MHGopManuy; nenaTb BBIOOP
pa3BUTHs pabOT M MEPCIeK-CPEACTB M MaTepuajoB  PErucTpanuu
TUBBI MPaKTHYECKOTOMH(OPMAalMK NPH  NPOBEICHUM  HAYYHBIX
MIPUMEHEHHs MOIYYEHHBIXHCCIIEJOBAHUI.
[pE3YNIBTATOB. Biiagerb: HaBbIKaMU BBIOOpA ONTHMAIILHOTO
MeToZa  HWCCIelOBaHMA  (YHKIMOHAIBHBIX
MaTepHalioB B 3aBUCHMOCTH OT oOBeMa H
Lenen HCCIIEIOBaHMS JUISL pelieHust
MTOCTaBJICHHBIX 3a/1a4 HA OCHOBAHHUH aHAJIN3a U
COTIOCTABIICHUS BCel COBOKYITHOCTH
MMEIOIUXCS JAHHBIX
4. CTpykTypa ™ coJep:kaHHMe IMCHMILUIMHBI (MoayJsi) «HayuHble OCHOBBI

IMPOMBIINIJICHHOT'O KaTaJIlu3a.

4.1. CTpyKTYypa AUCUMILIUHBI (MOYJIsI)

OO01mas TpyA0eMKOCTh JTUCIHATIINHBI COCTABIISCT 2 3a4eTHBIC SIMHUIIBI, /24aca.

Taoauna 4.1.




Bua yuyeoHoii padoThl Bcero 3

4yacoB cemecTp
OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 12 12
AyauTOpHBIEC 3aHATHS 48 48
Jlexuun 32 32
JlabopaTopnsbie 3ansatust (JI3) 16 16
CamocrostensHas pabora ctynentoB (CPC) 24 24

COJAEPKAHUE JTUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHATHUU
Taoauna 4.2.
Buabi yueOHoli padorsl, ®opMbl TEKYLLEr0
Pa3znen BKJIIOYaS KOHTPOJIA
Ne JUCIHHUILINHDBI CaMOCTOSITEILHYIO PaboTy ycreBaeMocTu (no
n/ g CTYJEHTOB U Heldenam cemecmpa)
n cza TPYA0EMKOCTH (B 4acax)
3 NMPOMEKYTOYHOH
aTTecTanyu (no
cemecmpam)
nekuus | npakrt. | Cam.p.
Katanus. OcHOBHBIE 3
IIOJIOKCHMUA.
1 ) Karanmurnueckue 2 l 2
MIPOLECCHI
DepMeHTaTUBHBIN 3
2. P 2 1 2
Karajiu3s
Kucnorso-ocHOBHOM 3 y
3. 4 2 2 TecToBbII KOHTPOJIb
KaTtajins
4. | I'ereporeHHslii KaTanus. 3 4 2 2 KOJIJIOKBUYM
I1 OLECC KAaTaJIUTHUYECKOI'O 3
S. Pott 4 2 4 KOJJIOKBUYM
KPCKHUHI'a
I1 OLECC KAaTaJIUTHUYECKOI'O 3
6. | Pt 4 2 4
pudopmuHra.
KaTaJII/ITI/I‘lCCKaH 3 o
7. 4 1 2 TecToBbII KOHTPOIIH
HM30MEepHU3aIus
T'uaporeHn3anoOHHbBIE 3
g. | m® t 2 1 2
MIPOIIECCHI.
IIporiecchl OpraHmyeckoro | 3
9. | P P 4 2 2
CHUHTE3a.
Hcnons3oBanue u 3
nepepadoTKa 3aBOJCKUX
10 | PP 2 2 2
ra3zoB
32 16 24




4.2. ConepxaHue I CUUILIMHBI

B pazmene 4.2. mporpammbl y4eOHOW nuCHUIUTHMHBI «HaydHbIe OCHOBBI MPOMBINIICHHOTO
KaTajlu3a» NPHUBOAATCS KpaTKWe AaHHOTALMM CTPYKTYPHBIX €AMHUL MaTepuaja JIHUCLUILIMHBIL.
ConepxkaHue TUCUMILUIMHBI CTPYKTYPUPYETCA MO pasjesiaM, TeMaM WM MOAYJISIM U PacCKpbIBaeTCs B
aHHOTAIMAX pabouell mporpamMmbl C JOCTATOYHOI MOJIHOTOM, 4TOOBI OOy4arommecs MOTJIM U3y4daTh

Marepuail CaMOCTOSTEIbHO, OMUPAsCh HA TPOTrpamMmy.

Tembl y4eOHBIX 3aHATHH (0011asi TPY10€MKOCTh Y4eOHOM JUCIMIIIMHBI —2 32a4eTHBIX eUHMIL

Taonuya 4.2.

Pa3pen, tema

Conep:xanue nporpamMMbl y4eOHOM TUCHMIIIIHHBI

Tema 1.

Karanu3z. OcHoBHble nonoxenus. Karanutuueckue npoueccsl. Knaccugpukarus.
Mexanu3mbl kKataan3a. AKTUBHOCTb KaTajau3aTopa. Teopus IpoMeXyTOUHbIX
noyio>keHui. TepmoanHaMu4yecKue U KUHETUYECKUE aCTIEKThl B KaTaIHu3e.
ABTOKaTalIn3, MEXaHU3Mbl, KHHETHKA.

Tema 2.

depmeHTaTUBHBIN KaTanu3. OOmue mosoxkeHuss u mnousaTus. Kartamutuueckoe
neiicteue GepmeHToB. Tunbl ciennuaHOCTH AeUCTBUS QepMeHToB. KuHeTnka,
CIOCOObI  OmpejieieHus  KUHETHYECKHX  napaMeTpoB.  VHrubupoBaHue
(epMEHTATUBHBIX PEAKIHA. .

Tema 3.

KucnorHo-ocHoBHOM katanu3. Teopuu kucinor u ocHoBanuil. Kiaccudukarus
TUIIOB KHCIIOTHO-OCHOBHOTO KaTtayim3a. ConeBble 3¢ (ekTh B KaTanuse. Peakiun
B JKMJIKOM M Ta30BBIX cpeax.

Tema 4.

FeTeporeHHHﬁ KaTaJn3. O6H_II/IC TTOJIOXKCHMUA. A,I[COp6I_II/IOHHBIe IpouecCol B
KaTajaus. KaTaJ'II/ISaTOPI)I B TIPOMBINUJICHHBIX IIpOHEccax. ATIOMOCUIINKATHBIC
KaTaJIn3aTOPhI. HGOHI/ITHHG KaTaJIn3aTOPHI.

Tema 5.

IIpouecc KaTaaIUTUYECKOTO KpeKMHra. XHUMHYECKHE OCHOBBI IIpolecca
KaranuzaTtopel M anbTepHAaTHBHBIA MEXaHHU3M Ipouecca. MaKpOKHHETHKa
npouecca. IIpombineHHsle  ycTaHOBKH. Chlpbe U HpOAYKTH. (OCHOBHBIE
[IOKa3aTeNH

Tema 6.

[Tponiecc karanuTHyeckoro pupopMHHra. XUMHUYECKHE OCHOBBI Ipoliecca
Karanuzatopel. KokcooOpa3zoBanume Ha KaraauzaTropax. MakpOoKHHETHKa
npouecca. IIpombimnenssie yctaHoBkM. OcHoOBHble mokaszarenu. CeIppe U
HPOJYKTEI

Tema 7.

Karanutnueckas wuszomepuzanusi Jerkux mnapa@uHoB. XHUMHUYECKHE OCHOBBI
npouecca MakpokuHetnka mporecca. Karamuzatopsl.  [IpombliiieHHbIE
yctaHoBKHA. OCHOBHBIE TTOKA3aTeNn

Tema 8.

I'mpporeHnsanmoHHbIE IIPOLIECCHI. XuMu4eckue OCHOBBI nporecca
I'mapoouncrtka. ['mapokpexunr. ['mapoobeccepuBanue. [Ipon3BoacTBO Bogopoaa
IIpombinieHHBIE YCTaHOBKH. OCHOBHBIE TOKA3aTeNN

Tema 9.

HpOI_ICCCBI OpTraHU4YCCKOro CHUHTC3a. CuHTE3pI Ha OCHOBE OKHCH yriepoaa,
NpEaACIbHBIX W HEMPEACIBbHBIX YTJICBOJOPOAOB, allCTHUIICHA. CuHTE3 METHIIOBOTO
CIIMpTa. HpOI/I3BOI[CTBO AUBUHWJIA, alICTUJICHA WU Ap. IMPOAYKTOB. Texuomorus
IIACTUYCCKUX MAaCC M XUMHUYCCKHUX BOJIOKOH.

Temalo.

Hcnonb3oBanue U nepepadoTKa 3aBOJICKUX Ia30B. MeTO/1bl OUUCTKHU Ta30B.
IIpombINIEHHBIE YCTAHOBKH.




5. OBPA3OBATEJIBHBIE TEXHOJIOT'UA
B nporecce 00yueHus UCTIONB3YIOTCS TPAJAULMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUN (JICKIIUH,
CEeMUHApBbI, IPAKTUYECKHE PA0OThI) M AKTUBHBIE MHHOBAI[MOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUH:
1. CemuHap B AMAJIOTOBOM PEXHME NMPHUMEHSETCS B OCHOBHOM IPH OOCYXKJICHUH BBICTYIUICHUH
MarucTpaHToOB ¢ JoKIaaamu (pedeparamu)
2. I'pynmoBoii pa30op pe3yinbTaToB KOHTPOJIBHBIX padoT
3. Berpeun ¢ coTpyIHUKaMU U PYKOBOJIUTENSIMU MPO(UIBHBIX Ja0OpaTOpHil M MPEeInpusTHi -
MOTEHIMATLHBIMU Pa00OTOAATEIISIMU BBIITYCKHUKOB.
B menoM mpu u3ydeHHHM Kypca aKTHBHBIE U WHTEPAKTHBHBIC (HOPMBI MPOBEICHUS 3aHITHN

cocTaBJisitOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

4. AKTHBHbIE U MHTEPAKTHBHbIEe ()OPMBbI NMPOBeIEHUsS YUeOHbIX 3aHATHI MO AUCHHUILINHE
«Hay4Hble OCHOBBI IPOMBIIIICHHOTO KaTalu3a»

Tabnuuya 5.1.
Ne Ceme- | Tema nporpaMMbl AMCHHMILINHBI IIpumensiemble Koua-Bo

CTp TEXHOJOI'nn aAyJuT.9acoB

1. 3 Karasnu3. OCHOBHbIE TI0JI0KEHHS. HNuTepakTrBHAs JIEKUHUS. 4
Katanuriueckue IIPOIICCCHI
2. 3 DepMEHTaTUBHBIN KaTaau3 Jlekuusi ¢ mpe3eHTanuen 3
3. 3 KuciotHo-ocHOBHOM KaTanus Jleknusd ¢ npe3eHTanuen 5
4. 3 ['eTepOreHHBbI KaTaius. Jlexuus ¢ npe3eHTanuen 5
5. 3 INponecc KaTaIUTUUECKOTO KPEKUHTa Jleknusd ¢ npe3eHTanuen 6
6. 3 INpouecc kaTanuTU4ECKOro pudopMuHra. Jlekuust ¢ mpe3eHTanuei 3
7. 3 KaTanuruueckas usomepusanus Jleknus ¢ npeseHTauuen 3
8. 3 I'uaporeHusanMOHHbIE MTPOLIECCHL. Jleknusd ¢ npe3eHTanuen 3
0. 3 IIponecchl OpraHUYecKoOro CUHTE3A. Jleknus ¢ npeseHTanuen 3
10 3 Hcnonp3oBaHue U nepepaboTka 3aBOJICKHX Jlexums ¢ mpe3eHTaIuen 3
ra3oB

6. YueOHO-MeTOAHYeCKOe o0ecleyeHUe CaAMOCTOATebHON padoThl cTyaeHTOB. OneHoYHbIe
CpelCTBa /ISl TeKyllero KOHTPOJISI YCIeBAeMOCTH, NMPOMEXKYTOYHOH aTTecTallid 10 MTOram
OCBOCHHS TUCHUIIHHBI.

6.1. Ilnan camocTosITE/IbHOW PA0OTHI CTY/IEHTOB

Tabauua 6.1.
Ne HaumeHnoBaHue pa3aena Buja camocrosiTesb- 3aganue Pexomenn- Koau-
n/n (TeMbI) TMCUMIIJIMHBI HOIi padoThI yemast 4ecTBO

JuTepaTypa | 4acoB

1. | Karamus. OcHOBHBbIE CobecenoBanue | M3yuuTh KIIaCCHYECKYIO TEOPHIO 1,2 2
TIOJIOXKEHHMS. MIPOMEXKYTOUHBIX COEIMHEHHH.
Karanuruueckue mpoueccsl ABTOKaTaNN3




2. | ®epmenrarusHblii katanu3 |CobecenoBanue Kuneruxa (hepMEeHTaTHBHBIX 1,2
peakiuii ¢ OIHUM CyOCTPaToM.
HHTAOMPOBaHUE
3. |KucaorHo-ocHoBHOI Katanu3 |CobOecenoBanue Kunetnka peakuuii  KHCIOTHO- 1,2
ocHOBHOTO Katanmm3a. CoiieBbie
3¢ (deKTH B KaTan3e
4. |IeTepOrcHHBINH KaTalU3. CobecenoBanue AncopOIust 1 XeMoCcopOIHs 1,2
5. |IIpomecc  karammtmaeckoro|CobecemoBaHue CoBpeMEeHHBIE YCTaHOBKH 3
KpEKUHra KaTaJTMTHYECKOT0 KPEKHHTa
6. [I[Ipomecc karaautnaeckoro | CobecemoBanme XuMIYecKHue OCHOBHI TIpoIIecca. 45,6
pudopmuHTa. Koxkcoobpa3zosanue.
7. |Karanutuueckas CobecenoBanne AJKUITApOBaHHUE M300yTaHA 45,6
N30MEepH3anus OyTHiIeHaMU
8. |[[maporeHm3annoHHBIC CobecenoBanne T'anpoxpekuHr B 45,6
MPOLIECCHI. MPOMBIILICHHOCTH
9. [(IIpomecce opranndeckoro | CobecenoBanue CuHTE3BI Ha OCHOBE alleTUJICHA. 45,6 4
CHHTE3a. [Tpou3BOACTBO XUMUYECKUX
BOJIOKOH
10 [UcnonwszoBanue u CobecenoBanue CoBpeMeHHbIE MPOIECCHl OUUCTKU 45,6 2
nepepaboTKa 3aBOJCKUX ra3os
ra3oB

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3AIUM CAMOCTOATEIbHOI pa00oThl MATHCTPAHTOB

Y4eOHbIM TUTaHOM HarpasieHus noarotoBku 04.04.01. Xumus mo AUCHMIUIMHE «XHAMHUYECKas
JUHAMHKA DJIEMEHTApHBIX MPOIECCOB, KaTalu3» MpeaycMaTpUBaeTCs CaMOCTOsTeNbHas paboTa

MarucCTpaHTa, KOTOpasg BBIIOJHACTCA CICAYIOIUMH BHUAaMU CaMOCTOSTEIbLHOMI pa6OTLII

HaImuCaHue KOHTpOJ'[BHOfI pa6OTBI M0 JUCHUITIIIMHE, CJavYa KOJIJIOKBHUYMaA.

6.2.1. MeTonnuyeckne peKOMEHIAIMH 110 MOATOTOBKE M c1a4Ye KOJJIOKBHYMa

KosutokBuyM (B mepeBojie ¢ JIATHHCKOTO «Oecena, pa3roBop») — (opma TEKYIIEro KOHTPOJs
3HaHUI CTYIEHTOB, KOTOpasl MPOBOAMTCSA B BHJIE COOECEJOBAHUU MPEIOJIaBaTesl U MarucTpaHTa 1o
CaMOCTOSITENTLHO TTOJITOTOBJICHHOW MaruCTPaHTOM TEMe.

OH mpuMeHsieTcs Ui MPOBEPKU 3HAHMN MO ONpeleNeHHOMY pasjeny (Win oObeMHOW Teme) U
IIPUHATUS PEUIEHUSI O TOM, MOYKHO JIM IIEPEXONUTh K M3YYEHHIO HOBOro marepuana. KoyutokBuym —
3T0 Oecella ¢ MarkuCTpaHTaMH, LEJbI0 KOTOPOH SBJISETCS BBISIBICHUE YPOBHS OBJIQJCHUS HOBBIMHU
3HaHUSAMH. B oTimume oT ceMuHapa TilaBHOE Ha KOJUIOKBUYME — 3TO MPOBEpPKa 3HAHHUH C IEThI0 UX
crCcTeMaTHU3alluu.

Heabo koanokBuyMa sBisiercs (GOpPMUpPOBaHME y MAarucTpaHTa HaBBIKOB —aHAIN3a
TEOPETUYECKUX MPOOJIEM Ha OCHOBE CAMOCTOSITEILHOTO U3yUeHUsl y4eOHOM U HAYyYHOU JIUTEPATYypHI.

Ha ko10KkBHyM BBIHOCATCS KPYIHBIE, TPOOJIEMHbIE, HEPEKO CIIOPHBbIE TEOPETHUECKHE BOIIPOCHI.
KonnokBuyM MOXKET NPOBOAMUTHCS IO BOMpPOCAM, OOCYKIaBIIMMCS Ha ceMuHapax. KoHKpeTHbIe
BONIPOCHI ISl KOJUIOKBMYMa MAarucTpaHTaM He COOOIIAIOTCS, OJHAKO 3apaHee (HopMyIHpyroTCs
npernonaBateneM. [Ipennonaraemblii 00beM OTBeTa HE JOJDKEH ObITH OonbmMM (mpumepHO 1,5-2
MUHYTBHI), YTOOBI IPETIOAAaBaTENb MOT YCIIETh ONIPOCUTH BCEX MaruCTPaHTOB.

Ot marucTpanra Tpedyercs:

e BIIQJICHUE W3YYCHHBIM B

paccMaTpuBaeMoit mpoodieme;

e HaJIM4Ke COOCTBEHHOTO MHEHHUS M0 00CYK/1aeMbIM BOIIPOCAaM M YMEHHUE €r0 apryMEHTHPOBATh.

KonnokBuymM — 3T0 HE TOJNBKO (popMa KOHTPOJIS, HO M METOA YIriyOJIeHus], 3aKpeIUIeHUs] 3HaHUH
MarucTpaHTOB, TaK Kak B XOJ€ coOecel0BaHUs IMPENoAaBaTelb Pa3bsCHSAET CIOXKHBIE BOMIPOCHI,
BO3HHUKAOMUC Y CTYACHTA B IPOUCCCC U3YUCHUA JAHHOTO HCTOYHHKA.

XoJle y4yeOHOro Ipolecca MaTepuanoM, OTHOCSIIUMCA K



3amada KOJUIOKBUYMa JOOMTHCS TIYOOKOTO H3Y4eHHUS OTOOpaHHOIO Marepuana, MpoOyauThb y
MarvcTpaHTa CTpeMJICHUE K YTEHHUIO JOTOTHUTEIbHOW SKOHOMUYECKOU JTUTEpaTyphl.

IToaroroBka K NMpoBeeHHI0 KOJUIOKBHYMA.

[ToaroroBka K KOJUIOKBHYMY MPEAINOIaraeT HECKOJIbKO 3TAIOB:

1. I[ToaroToBKa K KOJUIOKBUYMY HAYMHAETCSI C YCTAHOBOYHOM KOHCYJBTAIIMM IMPENoaBaTeNs, Ha
KOTOPOil OH pa3bACHSAET Pa3BEpHYTYIO0 TEMAaTUKY MPOOJIEMbI, PEKOMEHYET JIUTEPATYpPy I U3yUeHUs
1 00BSCHSET MPOLEAYPY MPOBEACHUS KOJJIOKBUYMA.

2. Kak npaBuiio, Ha CaMOCTOSTEIbHYIO MOJMOTOBKY K KOJJIOKBUYMY MarucTpaHTy oTBOAUTCS 3—4
Henenu. IloaroroBka BkITIOYAaeT B ce0sl M3ydeHHE PEKOMEHJIOBAHHOM JMTEpaTyphl U (IO YKa3aHUIO
npernojaBaTesis) KOHCIEKTUPOBAHUE BaXKHEUITNX UCTOYHUKOB.

3. KomnokBuyM mpoBoautTcs B (popMe WHAMBUAYAILHON Oecenbl MpermojaBaTelis C KaKIbIM
MarucTpaHTOM MJIKM Oeceibl B HeOOIbIUX Tpynnax (3—5 4enoBek).

4. IlpenonaBaTenp 334aeT HECKOIBKO KPATKMX KOHKPETHBIX BOMPOCOB, IMO3BOJISIOUINX BBIACHUTD
CTeNeHb JOOPOCOBECTHOCTH pabOTHI C IUTEPATYPOid, KOHTPOIHUPYET KOHCHEKT. [lanee 6onee moapodbHo
o0cyXnaeTcst Kakasi-mu00 CTOpOHa MPOOIEMBI, YTO MO3BOJISIET OLEHUTh YPOBEHb ITOHUMAHUSI.

6. Ilo uroram KoJJIOKBUYyMa BbICTaBIsieTcsl nuddepeHIpoBaHHas OlleHKa, UMeroas 0oNIbIIon
YIIEbHBIN BeC B ONpPEIeNICHIH TEKYIIeH yCIIeBaeéMOCTH MarkCTPAHTa.

Oco0eHHOCTH U MOPSIIOK CIa4YU KOJUIOKBHYMA. MarucTpanT MOKeT ce0sl CUUTaTh TOTOBBIM K
clavye KOJUIOKBUYMa IO H30paHHOW paboTe, KOrja y HEro eCTh MM JIMYHO COCTaBJICHHBIA |
00paboTaHHBI KOHCHEKT cAaBaeMod paboThl, OH 3HAET CTPYKTYpPY padOThl B LIEJOM, COJIEp:KaHUE
paboTHI B TIETIOM HJIM OTJIENBHBIX €€ pa3zesioB (TJIaB); YMEET PacKpBITh pacCMaTpUBaeMbIe TPOOIEMBI
U BBICKA3aTh CBOE OTHOIICHHWE K MPOYUTAHHOMY U CBOM COMHEHHs, a TaKKe 3HaeT, KaKk YOeIWuThb
MIPEToIaBaTeNs B MPABOTE CBOMX CYXKICHUIA.

[IpoBeneHue KOJUIOKBHYMa TIO3BOJISIET MArUCTPaHTy MPHOOpecTH OMBIT paboThl  Haj
MEPBOMCTOYHUKAMH, YTO B JAJIbHEUIIEM ITOMOXET C MEHBIIMMH 3aTpaTaMd BPEMEHH paboTaTh HaJ
JUTEPaTypoi o KypcoBOi paboTe U MPU MOJATOTOBKE K 3a4eTy

6.3.1. Texkymuii ¥ HTOroOBbIil KOHTPOJIb YCIIEBA€MOCTH POBOAMTCA B (popMe KOITOKBHYMOB.
Bonpocel K KOJUIOKBUYMY H 324eTy:
KoanoxkBuym Nel,?2

1. Kakoe MecTo 3aHMMaeT Kataiu3 B GU3MUECKON XUMUU?

2. JlaiiTe KJIaCCUYECKHE OTPECIICHUs TEPMUHOB «KATaIM3» U «KATaTUu3aTopy. SIBJISIOTCS JIM TEIUIOTa
Y CBET KaTaJlu3aTopaMu?

3. ChopmynupyiiTe COBpEMEHHOE ONpeIelieHne Karajaw3a. B dYeM 3akirodaercs MpHYdHA
KaTaJIMTUYECKOro ACHCTBUS?

4, KakuM o00pa3oM pa3iudyaroT KaTaJuTHYECKUe peaknuu 1o (Ha30BOMY COCTaBy YYaCTHHKOB
npouecca? [lpuBenute npumepsl. B uem HemocTaTok Takoi kinaccuduxarmm?

5. CymiecTByeT U WHas Kiaccu(PuKanus KaTATUTHIeCKUX mporieccoB? OTBET MOSICHUTE.

6. CymiecTByeT JIM CTEXHOMETPUYECKOE COOTHOIIEHUE MEXKIY KOJIMYECTBAMHU HCIOIb3YEMOTO
KaTajau3aTopa M MCXOJHBIX BEMIECTB? 3aBUCUT JIU CKOPOCTh TOMOT€HHOW XMMHUYECKOW pEaKIHH OT
KOHIIEHTpauuu Katanuzatopa? Ecnu na, To Kakoi 3Ta 3aBUCUMOCTb UMEET BUI.

7. IlpuBeauTe MpUMEpHI, XapaKTEPU3YIONTHE OCHOBHBIC THUITBI KOHKPETHBIX MEXaHU3MOB KaTalln3a.

8. Uro moHMMarOT ToJa H30MpaTeNbHOCTBIO JeicTBHs Karanu3aTopa? I[IpuBemurte mpumepsl ams
Pa3IMYHBIX KaTaJIu3aTOPOB B TOMOI€HHOM U I€T€POr€HHOM KaTajlu3e.

9. Kak Bbl moHMMaeTe TEpPMHH: «aKTHUBHBIM IEHTp» KaTanuzaropa? UrTo mnpeacraBisieT coOoi
aKTUBHBII LIEHTP B EpMEHTATUBHOM U T'€T€POTreHHOM KaTaiause?

10. Yro sBnsieTcs Mepoil KaTaIMTHUECKOW aKTUBHOCTH B TOMOT€HHOM U (pepMEHTAaTHBHOM Katajuse?
KakoB nmopsiiok 3Toil BETUYMHBI B KaXO0M U3 TUIOB KaTtaiu3a?



11. Kakue BeIMUYUHBI HCTONB3YIOTCS Ul OLEHKUA >(PQPEKTHBHOCTH KaTalM3aTopa B I'eTEPOrCHHOM
karanuse? Kakas u3 BesimunH 60siee TOYHO OTPaKaeT peallbHyl0 aKTUBHOCTh KaTanu3aTopa?

12. B yueM paznuune TEPMHHOB: «HHTErpasibHas» U «auddepeHnnaibaas» celeKTUBHOCTh? OTBeT
HOSICHUTE.

13. Chopmynupyiite ocHoBHbIE TonoxkeHus: Teopun E.W.Inuransckoro. Kakas poias oTBOAUTCS B
3TOM Teopuu 0OPa30BaHUIO IPOMEKYTOUHOTO COCTUHEHUSA?

14. TlpuBenuTe pa3nuyHbIC MEXAHU3MBI KaTATUTHYECKUX PEAKLUi, €CIM B OTCYTCTBUE KaTajau3aTopa
peakIuu MpoTeKaroT o cxemam: a) A—P; 6) A+B—P; B)A+B—P;+P».

15. B kakom cny4yae mnpenpjaraeMmble s OOBSCHEHHUS OpYTTO-PEaKIUU MEXaHU3MBI SIBIISIOTCS
runorerndyeckumu? [louemy?

16. Oka3bIBaeT M KaTaau3aTop BIMSAHUE HA TEPMOJUHAMUYECKHE yCI0BUs nporecca? CMelaer Jiu oH
II0JIO’KEHHME paBHOBecHA? MOXKET JIM KaTalu3aTop U3MEHUTh BbIXOA MpoAyKkTa? OTBET MOSICHUTE.

17. Yro o3Ha4aeT TEpMUH «CTENEHb KoMIeHcaum»? KakoB NOpsAA0K BETHMYUH CTEIICHH KOMITCHCALIUU
U DHEpPrUM aKTUBAIMM JUId peakluid: a) C YydacTHeM paJuKaloB; O) MeXAy HacbhIIEHHbIMU
MOJIEKYJIaMH.

18. Kakum 00pa3oM MOXHO OOBSCHHUTH pOJIb KAaTAlIW3aTopa B YBEJIWYEHUU CKOPOCTH XUMHUYECKOU
peakuuun?

19. B kakux ¢opmax MOXKET IPOSBIATHCSA KaTATUTUYECKOE IEHCTBHE B PEAKLIMOHHOM Ipolecce?

20. KakoBa poJib SHTPONHMM aKTHBAIMM B KaTAJIUTUYECKON peakuun? B kakux cirydasx HaONIOTAIOT
MIOJIOKUTEIIbHBIC UM OTPULIATEIbHbIE 3HAUCHUS SHTPOIIUM aKTUBALIUM B KaTayinze?

21. CymiecTByeT JM KOPPEISIMMOHHOE COOTHOIIEHHE MEX Ty SHTpONHEH U sHeprueit aktuBanuu? Eciu
114, IPUBEUTE €TO0.

22. Kakum 00pa3oM MOXET HM3MEHUTBHCS CKOPOCTh XHMHYECKOTO TIpoIlecca INpPH yMEHBIICHUH
aKTUBALIMOHHOTO Oapbepa B MPUCYTCTBUU KaTanuzaTtopa: a) Ha 4 k/[x/monb; 6) Ha 40 xJ[>x/Monb?

23. B uem 3akmouaercs SBJICHHE KOMIIEHCAIIMOHHOTO 3(pdekTa, HaOI0IaeMOro B TOMOT€HHOM U
reTeporeHHOM KaTtaynze?

24. Kakue KaTaJuTHYECKHEe PEaKIMH MPOTEKAIOT 110 CIUTHOMY MexaHu3My? B gem ero ocobenHoctn?
25. [IpuBenuTe mpUMepbl CTAAMWHOTO MEXaHM3Ma KaTAIUTHYECKUX peakuuid. B kakom u3 AByX
MEXaHU3MOB SHEPTHH aKTUBAI[MH KaTATUTUYECKHUX IPOIECCOB MMEIOT, KaK MpaBMIIO, 00Jee BHICOKHE
3HaueHusA? OTBET MOSICHUTE.

KomnoxkBuym Ne3 Tema: Kucii0THO-0CHOBHO# KaTaam3

1. Kakue coeqHeHNs HAa3bIBAIOTCS KUCIOTaMU U OcHOBaHUsIMU Appenuyca? [lpuBenure npumepsl.

2. Ilepeuncante HETOCTATKU TEOPUU DIEKTPOIUTHUECKON AUCCOLUAIIH.

3. Maiite ompeneneHuss KUACIOT W ocHoBaHWi 1o bpencreny. Kakuwe coenwHEeHWsT Ha3bIBAIOT
COIIpsKEHHBIMU? B ueM 3akirodaercs OTIn4Ke MPOTOHHOM TEOPUH OT TEOpUH AppeHnyca?

4. JlaiiTe ompeneneHre M MPUBEAUTE NPUMEPbl KUCIOT M ocHOBaHUMU Jlbtonca. KakoBbl HegocTaTKu
9TON Teopuu?

5. Chopmynupyiite onpeaeeHust KUCIOT U OCHOBaHUH 1o Y caHoBuuy. [IpuBenute nmpumMepsi.

6. Kakoit mpuHuun kinaccuuKaluy HCHOJb3YIOT B KHCIOTHO-OCHOBHOM Kartanuse? IlpuBeaure
MEXaHU3MBbI KaTajau3a, XapakTepU3yIOIUe ero pa3inyHble TUIIbL.

7. Kakoit Bua uMeeT ypaBHEHUE IS KaXKyIIEHCcsl KOHCTaHThl CKOPOCTH PEAKIIMU KUCIOTHO-OCHOBHOTO
karasnnsa? [Ipoananu3upyiiTe pa3IMuHbIE CIIy4an KaTaau3a HOHAMU TMAPOKCOHUS U THIPOKCUIIA.

8. IIpencraBpre rpaduyecku 3aBucuMocTh OT pH morapudpma kaxyieiics KOHCTaHTBI CKOPOCTH
peakuu KHCIOTHO-OCHOBHOTO KaTtaynmsa? [IpoaHanmsupyiiTe paszinyHble Cilydau KaTajin3a WOHAMHU
TUIPOKCOHUS U TUIPOKCHUIIA.

9. VkaxuTe MexaHM3M TIIpollecca W BBIBEOUTE YpaBHEHHE Uil OOIIed CKOPOCTH peaKIuu
raJIOTEHUPOBAHNUS AllETOHA B KUCJION CpeJIE.

10. YkaxuTe MeXaHW3M TIpollecca ¥ BBIBEIUTE YpaBHEHHE I OOIIEeH CKOPOCTH peaKIuu
HOMPOBAHMSI AllETOHA, KaTAIU3UPYEMON OCHOBAHUSIMHU.

11. B yem 3akmouaercs mpaBwio OctBanpaa? Ha ocHoBaHWMM KakuX HaONIOJECHUH OHO OBLIO
YCTaHOBJIEHO?



12. [TaiiTe onpeneneHue mepBUYHOTO CoIeBOro 3dekra u ero oObsICHEHHE.

13. B ueM 3akiroyaeTcsi BTOpUYHBIN cosieBoi A3 dekT u o0bsicHeHue 3toro adexra?

14. BeiBenure ypaBHEHHE, OMHUCHIBAIOIIEE 3aBHCHMOCTh KOHCTAaHTBI CKOPOCTH PEaKIUU OT MOHHOMN
CHJIBI pacTBOpa, UCMOJb3ys ypaBHeHue bpencrena-breppyma u nepsoe npubnmxenue teopuu [lebdas-
['roxkens.

15. IlpuBenuTte KOppeNisLIMOHHOE YpaBHEHHE bpeHcTena M MOACHUTE CMBICT BXOISAIIMX B HETO
BEJTMYHH.

16. IlokaxxuTe, UCHONB3YyS TEOPUIO AKTUBUPOBAHHOTO KOMIUIEKCAa M amnmapaT TepPMOAMHAMMKH,
BO3MOYXHOCTb TIOJTYYCHHS PA3INIHBIX «IHEPTCTUUECKUXY» KOPPEISIIIMOHHBIX COOTHOLIICHHH.

17. IlpuBenuTe KOppEIALMOHHOE ypaBHEHHE ['aMMeTa U MOSICHUTE CMBICIT KaX/I0T0 U3 €ro 4JCHOB.

18. Kakoii Bux umeer ypaBHenue Tadra? [losicHUTE CMBICT KaXKIOW U3 BXOJSMIIMX B HETO BEIHYUH H
IOKAKHTE, KAKAM ITyTeM MOJKHO HAWTH 3HAYCHHE KOHCTAHTHI PEAKIUH, P ?

19. JlaiiTe omnpenelieHHe TEPMHHOB: «KHUCIOTHOCTh Cpenbi», No, “dyHKkiuu kuciaoTHoctu ['ammera, H,,.
Kax cBs3aHbl Mexy coboii ho u[H30"], Ho 1 pH? Kaxue 3Hauenus MoxeT mpuHUMAaTh BennunHa H,?
20. BeiBeiuTe ypaBHEHWE [UIsl ONMHCAHHWS KHHETUKH CHEIM(PUIESCKOr0 KHCIOTHOTO KaTajm3a,
MPOAHATU3UPYITE €ro U MOKaKHUTE, KAaKUM 00pa3oM MOXHO OIpPENeIUTh 3HAYCHUS BXOMISIIUX B 3TO
ypaBHeHHE KOHCTAHT Ky 1 K.

21. BeiBenure ypaBHEHUE I OMNHCAHUS KHHETUKH CIEUU(DUUECKOTO OCHOBHOTO KaTaiusa,
MPOAHATM3UPYHTE €ro M TOKAKHTE, KAaKUM ITyTeM MOKHO HAWTH 3HAYCHUS BXOIAIIMX B ITO
ypaBHEHHE KOHCTAHT.

KonnokBuym Ned Tema: I'eTeporeHHblii KaTaaus

1) Kakwue peakiuy Ha3bIBaIOTCSl TETEPOreHHBIMU. [IprBeaMTE IPUMEPHI.

2) Kakoe moHsATHE HCHIONB3YIOT Ui OOBSICHCHUS KATATUTHYCCKOrO JICHCTBUSI B TETEPOrCHHOM
karanuze? OxapakTepusynre ero.

3) B uem 3akirouaeTcs OCHOBA KATATUTHIECKOTO JeHCTBUS?

4) Kakue hakTopbl ONpeeNsaOT aKTUBHOCTh T€TEPOTreHHOTO KaTajau3aropa?

5) Chopmynupyiite «mpaBuio bopeckoBa» 0 NpUOIM3UTEIBHOM  IOCTOSIHCTBE — YACIbHOU
KaTaJUTHYECKON aKTUBHOCTHU BEIIECTB.

6) ITo kakoMy HPHUHIUITY KJIaCCHU(UIUPYIOT TeTepOreHHbIe KaTanu3aTopbl? Kakue peakiun OTHOCSTCSI
K TIpolleccaM: a) OKHUCIIEHHSA-BOCCTAHOBJIEHHs; ©) KHCIOTHO-ocHOBHOro tuma? Kaxkue
KaTaJI13aTOphl UCIIOJIB3YIOTCS B ATHX ITpoueccax”?

7) B yem 3akiroyaeTcs OTIMYME KATATMTUYCCKUX PEAKIMH ¢ TBEPIBIMH KHUCIOTaMH OT aHAJIOTHYHBIX
peakuuii B pactBope?

8) Mlaiire ompenelieHHe IIEOJMTOB W XapaKTEPUCTHKY HUX CBOHMCTB. [IpuBeaute mnpuMepsl HX
WCIIOJIb30BaHUs B KaTaIMs3e.

9) lMpuBenuTe TPUMEPHI MPOMBIIIICHHBIX MPOIECCOB C HMCHOJIb30BAHHEM MHOTOKOMIIOHCHTHBIX M
MHOT0()a3HBIX KaTaJu3aTOPOB.

10) OObsicHUTE MeXaHW3M JCHCTBHS OM(YHKIIMOHAILHOTO KaTalu3aTopa B Ipolecce pupOpMHHTA
OCH3MHOBBIX (PpaKIuil.

11) Kakue BemiecTBa HasbiBatoTCs mpomoropamu? Kakum 00pa3oM OHM OKa3bIBAIOT BIIHMSHUE Ha
KaTaJIMTUYECKUM mponecc?

12) Kakwe BeliecTBa Ha3bIBAIOTCS B KaTaimu3e simamMu? [IpuBeinTe KOHKPETHBIE TPUMEPHI BO3ICHCTBHS
AJ10B Ha KaTaJIMTUYECKHUE ITPOLIECCHI.

13) Kakum 00pa3om MpOBOJIST OIEHKY CTETIEHH OTPABIICHUS KaTaiau3aTtopa’?

14) B uem 3akitodaeTcsi MIO3UTHBHAS POJIb UCIIONB30BAHUS HOCUTENS B TETEPOTCHHOM KaTaiuse?

15) B yem cx0/CTBO | paziudne MexIy (usndeckoii agcopouueii u xemocopoOiuenn? Kakoii mporecc
MPUBOJUT K KaTaMuTHIecKoMy dPdeKTy?

16) ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHS acOpOIMOHHON Teopun Jlenrmiopa. B uem 3akiouaetcs
KMHETUYECKHUI 3aKOH JIEHCTBYIOINX TOBEPXHOCTEN?

17) IlpuBeauTe KMHETHYECKUI BBIBOJI YPaBHEHUS H30TEPMbI JICHTMIOpa U MMPOaHAIU3UPYITE €ro.

18) IlpuBenute TepMOAMHAMUYECKHUIT BEIBOA ypaBHEHUs JICHIMIOpa.



19) Ilpu kakoM 3HAYCHHUU JABJICHUS CTEIICHb 3aIIOJHEHHS TOBEPXHOCTH © paBHa Y5, a KacaTenbHas K
HAYaJIbHOMY y4YacTKy KpuBo# JIeHrmiopa nocturaet 3HaueHus @ =17

20) [Mokaxwure, 4TO AJsl ONpENENICHHsS MapaMeTpoB ypaBHeHHs JIEHTMIOpa yqoOHO HCIOJIb30BaTh
rpadgudeckre crocoObl B CIENYIONUX KoopauHaTtax: a)l/a, 1/p; 6) p/a, p; B) a, a/p.

21) TonyunTe BBIpOKEHUE IS CTEIICHU 3alOJHEHUs B CIIydae JUCCOIMATUBHOW aICOPOIMU MOJICKYJIbI
Ay.

22) [MonyunTe aHAIUTHYECKUM IMYTEM BBIPAKEHHUS Ul CTETCHEH 3alojHEHHs MPU OJHOBPEMEHHOM
azcopOILny ABYX ra3oB.

23) B yeM mpuYMHA OTKJIOHEHHUS pPEabHBIX H30TEPM OT MOJEIH «HICATHHOIO aacopOHMpPOBAHHOIO
cinos» Jleurmropa?

24) Kaxoii BHI UMEIOT ypaBHCHHS IS u30TepM: a) ['enpu; 6) Opeitrminxa u B) B TorapuGMUIECKOi
dbopme?

25) ChopmynupyiiTe  OCHOBHBIC  JONYIIECHHS  TEOPHUH  IOJUMOJIEKYISIPHOW  aacopOuumu,
npoananu3upyite ypaBaenue bOT, ykaxuTe ero posp B KaTajin3e U Npeieiibl IPUMEHUMOCTH.

26) YkaxxuTe, U3 KaKMX CTAJHi COCTOUT TI'eTEepOreHHO-KaTaauThdeckas peakius? Kakum oOpazom
OIPEAEIISAIOT OOIIYI0 CKOPOCTh TAaKOT'O MpoIiecca.

27) IMokaxxute  MEXaHW3M, IO KOTOPOMY IMpPOTEKaeT MOHOMOJICKYJISIPHAs  TeTepPOreHHO-
KaTaJuTHuYecKas peakuus. BeiBeaute ypaBHEHUE JUIsl CKOPOCTH 3TOM peakluu U IpOoaHAIU3UpYyHTe
ero.

28) Kakasi cyIecTByeT CBsI3b MEXKIY KaKYIIEHCS SHEPTUeH aKTUBAIIMK U UCTUHHOM JIJIs1 TETEPOTeHHOM
KaTaJuTuyeckon peakuun? OTBET MOSACHUTE.

29) Kakoif BHII MMEET CBSI3b MEXKIY KKYIICHCS W UCTUHHOM JHEPrHsSMH aKTHBALMK B Ciydac
azcopOLMK UCXOAHOTO BEIIECTBA U MPOYKTa peakiuu?

30) B uem 3akmrouaercst Mmexanusm Jlenrmropa-I'unmiensByna? [onyunte ypaBHEHHE Ui CKOPOCTH
peaKkuu B 3TOM CiIy4yae U ImpoaHanusupyire ero. [IpuBenure npumep peakiiuu, MpOTEKAONIEH 10
JTAHHOMY MEXaHU3MY.

31) B yem 3akirouaercss mexanusm Mnu-Puauis? IMonyuuTe ypaBHEHHE Ui CKOPOCTH PEAKIUH B
sTOM ciydae. [IpuBenure npuMmep peakiiuy, IpOTEKAIOLIEH 10 JAHHOMY MEXaHU3MY.

32) Kakoii ipueM MOYKHO HCIIOJIB30BaTh Il YCTAHOBJICHHUS YETKOTO Pa3IHUHs MEXIY MEXaHH3MaMH
Jlenrmiopa-I'unmensByna u Mnu-Puaunsa?

33) Iepeuncnure BO3MOXHbBIE OTJIHYHSA TETEPOTCHHO-KATATUTHYECKUX DEaKIMi, MPOTEKAIOIINX B
KUAKOH (ase, OT peakuuii B ra30BoH ¢ase.

34) Kakyto posib UrpaeT TEepMOJMHAMHYCCKHN (aKTOp B OOBACHEHHH OCOOCHHOCTEH MPOTEKAHHSI
KUAKOPA3HBIX peaKkuii?

35) B yem 3akmiovaeTcs 3JIEKTPOXHMHYECKHN MexaHu3M Kartanmuza? [l Kakux TpoIecCcOoB OH
XapaxkTepeH?

Bomnpocsl k 3auery:

Karamms. OcHoBHBIE non0XkeHnA. Katanutnueckne nmponeccsl.

Teopus NpoOMEXYTOUHBIX TTOJIOKEHHI.

TepMoanHaMHUYECKHE M KHHETUYECKHUE aCIIEKThI B KaTaJIn3€e. ABTOKATAIIN3
DepMEHTaTUBHBIN KaTaJu3.

Kucnorno-ocHoBno#t katanu3. Knaccudukarusi THUIIOB KHCIOTHO-OCHOBHOTO
Karajuusa

I'eTeporennsrii katanmu3. OOMIKE TTOTOKEHHUS.

AncopOLHMOHHBIE TTPOIECCHI B KaTaIH3eE.

AJIFOMOCHUJIMKATHBIE KaTaIM3aTophl. LleonnTHBIE KaTanmu3aTopsl

[Ipornecc kaTanuTH4eCcKOro Kpekunra. Karanuszaropsl.

10. [IpomblyieHHBIE ~ YCTAaHOBKM — KaTaJUTHYECKOro  KpekuHra.  OCHOBHbBIE
MOKa3aTeNn
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11. Ilpouecc karamutuyeckoro pucdopmunra. Karamuszaropsl. IIpomblnuieHHbIe
ycTaHOBKU. OCHOBHBIE MOKa3aTeNln

12. Karanutuueckass  w3oMmepusanus  Jerkux  napaduHoB.  Karammzatopsl.
[IpombineHHble yecTaHOBKUA. OCHOBHBIE TTOKa3aTeNn

13. I'maporenu3anoHHbIe pouecchl. [ uapoouncrka.

14. T'uppoobeccepuBanue. [Ipon3BoacTBO BoIOpOa.

15. IIpouecchl oprannueckoro cuHTe3a. CHHTE3 METHIIOBOTO CIIUPTA.

16. [Ipou3BOACTBO NAUBUHMIIA, ALIETUJICHA U AP. MTPOAYKTOB

17. Ucnonb3oBanue 1 nepepaboTKa 3aBOJACKUX ra30B

7. YYEBHO-METOJAUYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
JUCHUIIJINHBI
7.1. YueOHas iuTepaTypa:

a) OCHOBHAasl JIMTepaTypa

baiipamos B.M. Karanu3z.M.: 2002

bopeckos. I'.K. Karanuz. HoBocubupck.: Hayxka, 1971.

Xamxues C.H. Katanutnueckuit kpekunr.M.:Hayka, 1976.

Amenun A.I'., Manaxo A.U., 3y6osa WU.E., 3aiiues B.H. O0mas xumudeckas
TeXHOJIOTHS /1o penakieid AMenuna A.I'./. M.: Xumus, 1977.

J.A Ky3nenos. O6mas xumudeckas TexHosorus.M.:Briciias mkomna, 1967.
KmrounnkoB H.I'. Ilpaktuueckue 3aHATHS 10 XHUMHYECKOH TEXHOJIOTHHU.
M.:Bricmiag mikosna, 1978.

7. C.J.beckos. Texnoxumudeckue pacyetsl.M.:Briciias mkona, 1966
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0) lonoJiHUTe/ILHAA JIUTEPATYpa

1. Tenbnepun H.U. OcHOBHBIE mpoIlecchl W ammaparbl XUMHUYECKOH TEXHOJOTHH.
M.: Xumus, 1982,

2. Jlebemer ILI. Xumust M TEXHOIOTHS OCHOBHOTO OpPraHMYECKOTO CHHTE3a.
M.: Xumus, 1981.
3. ABepOyx A.f, Tymapkuna E.C. MyxnenoB W.II. Ilpaktukym mno o6mei

XUMHAYECKOH TexHooruu. M.: Briciiag mikona,1979.
4. Jlunuesckuit b.B. Meramnyprus yepHbix MetaioB.M.,1980.
5. HukonaeB A.®. CuHTETHUYECKHE MTOTUMEPHI U TIJIACTMACCHI HA UX OCHOBE.
M.:Xumus, 1977.

7.2. NuTepHeT-pecypchl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snexktporHas 6nbmmnoTeka

http://elibrary.ru/default.asp Poccuiickas HanimonansHas 6ubiaroTeka

http://primo.nlr.ru http:/nbmgu.rudnexTponnas 6ubdauorexa Poccuiickoi rocyaapcTBeHHOM
Ooubnuoreku

7.3. IlporpamMHoe obecrieyeHne


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

YHuBepcutrer o0OecredyeH HEOOXOAMMBIM  KOMIUIGKTOM  JIMIEH3UOHHOTO H  CBOOOJHO
pacnpoCcTpaHseMOro MporpaMMHOro 00eCIeYeH sl, B TOM YUCJIe OTE€YECTBEHHOTO MPOU3BOJICTBA.
Kaxnplii oOyuaromuiicss B TeUue€HHE BCEro Inepuoaa oO0ydeHus oOOecledyeH HWHIAWBUIAYabHBIM
HEOTrPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(OPMaMOHHO-00pa30BaTeNIbHOM Cpejie YHUBEPCUTETA
u3 1000 TOYKM, B KOTOPOW MMEETCs JOCTYH K HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW CeTH
«lHTEepHeT» Kak Ha TEPPUTOPHH YHHUBEPCUTETA, TaK U BHE €€.
VYHuBepcuter 00€CHEeYeH  CIEAYIOIIMM  KOMIUIEKTOM  JIMIEH3HOHHOTO  IPOrPaMMHOTO
o0ecrnieueHusl.
1. JluuensuoHHoe nmporpaMMHoOe obOecrieueHue, ucnoyb3zyemoe B Uurl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusrii kommiekc MMUC “Buzyansnas Ctyaus TectupoBanus’
1.4. AntuBupycuoe I10 Eset Nod32
1.5.CnpaBouHo-nipaBoBas cuctema “I'apant”
Hapsiny ¢ TpaaIWUMOHHBIMU HW3aHUSMHU CTYAEHTBI M COTPYAHUKHA HMEIOT BO3MOXKHOCTH

IIOJIB30BATLCs 3JICKTPOHHBIMHU ITOJTHOTCKCTOBBIMHA 0azamMu JaHHBIX !

Tabauya 7.1.

Ha3zBanme pecypca Ccbuika/nocTyn

DnexktponHass OuOnmoreka omnaiiH «EmuHoe okHO K | http://window.edu.ru
00pa3oBaTeILHBIM PECYPCaM»»

«O0bpazoBarenbHblil pecypc Poccun» http://school-collection.edu.ru

@denepalbHbIl  00pa3oBaTENbHBIA MOPTAL:  yYpEeKICHHS, | http://www.edu.ru —
niporpammsl, crannaptel, BY3b1, Tectel EI'D, THA

®enepanbHblii IEHTp HH(POPMAIIMOHHO-00pa30BaTEeNbHBIX | http:/fcior.edu.ru -
pecypcoB (PLIUOP)

OBC "KOHCVYJIbTAHT CTYAEHTA". Daekrponnas | http:/polpred.com/news
OMOJIMOTEKAa TEXHUYECKOTO BYy3a

N3parenscTBO «JIanby. DeKTpOHHO-0MOaOoTeuHas | http://www.studentlibrary.ru -
cHUcTEMa

Pycckas BupTyanbHast OMOIMOTEKA http://rvb.ru —
N3parenscTBO «JIanby. OneKTpOHHO-0MOIMoTe Has | http://e.lanbook.com -
cHUcTEMa

ExxenenennHuK HAaykKu U O6pa3OBaHI/I$I IOra Poccuu | http://old.rsue.ru/Academy/Archives/Index.htm
«AKaemMus»

Hayunas snektpoHHast Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbmoreunas cucrema IPRbooks http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIpAaBOYHAsl CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpOpMUO»

WNudopmanmnoHHo-1paBoBas cucrema «I apant CereBast BepcHs, JOCTyIIHA CO BCeX
KOMIIBIOTEPOB B KOPIIOPATHBHOW CETH
HNarl'y

DneKTpoHHO-0nbnmoTeuHas cucrema «tOpait» https://www.biblio-online.ru

7.4. MartepuajbHO-TeXHHYeCKoe olecrieueHue y4eOHOl aucHUIIMHBI «HaydHble OCHOBBI
IIPOMBIILJICHHOT'O KaTaanu3a»

MarepuanbHo-TexHU4YecKasi 0a3a yHUBepcHTeTa I03BOJsieT o0OecrneuynBaTh KaueCTBEHHOE
MPOBEACHUE TEOPETUUECKUX U MPAKTUUECKUX 3AHATUM.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

IlepeyeHbp HEOOXOAUMBIX TEXHHUECKUX CPEICTB O0YUEHHs, UCTONb3YEeMbIX B YUeOHOM Iporecce
JUISL OCBOEHUS TUCHUILIMHBI HayuHble OCHOBBI IPOMBILIIEHHOTO KaTalu3a
® KOMIIBIOTEPHOE ¥ MYJbTHMEIHIHOE 000PYIOBaHHE;
® BHJICO- U AyJUOBHU3yaJIbHBIE CPE/ICTBA OOYUEHUS U JIp.

Hcnonszyemoe oOmee © crnenuaiu3upoBaHHOE yueOHOe o00opynoBaHHE, HaWMEHOBAaHUE
CTEUMAIM3UPOBAHHBIX ayAUTOPHUH, KaOMHETOB, JJaOOPAaTOPHUil C MepeyHeM OCHOBHOTO JabOpaTOPHOTO
o0opynoBaHusl, CPEACTB U3MEPUTEIHHON TEXHUKHU MPUBEICHBI B Ta0I. 7.2.

IlepeyeHb TEXHHYECKHX CPEACTB, HCIOJIb3YyeMbIX IIPH OCYIIECTBJICHUHU
00pa30BaTeIbHOIO Mpolecca Mo JUCHUNIUHE

Taonuua 7.2.
11/:)1 IlepeyeHb OCHOBHOIrO 000pYA0BAHUSA
1. | JlJaGopaTtopus
2. | Uenrpudyra
3. | [Ipubop auns onpenenenust nopucroctu Pascal 140 Evo
4. | KomnsroTeps (2 miT.)
5. | Mukpockomnbsl OMHOKYIsipHBIE MuKMeE] 6
6. | Dmexrponnsie 1adopaTopusie Beckl CASMWP-300H, EK-300i
7. | pH-meTph1
8. | XumuuecKue peakTHBbI
9. | JlabopaTopHas nocyzaa (mpeaMeTHbIC U TOKPOBHBIC CTEKJIA, MPENapoBaIbHbIC UTIIbI U JIP.)
10. | DxcnepumeHTanbHas (MPOMBINLICHHAs ) ycTaHOBKa Jlyra-4M
11. | Cuekrpodoromerp nByxaydesoit Specord 210 Plus
12. | Ycranoska Y-CTPT
13. | UK ®ypre-cnexkrpometp «UuppaJIFOM OT-»
14. | CBU-munepanuszarop «MuHoTaBp-2»
15, YcranoBka nuddepeHIuaibHO-TEPMUUECKOr0 U TepMorpaduyecKoro aHajinusa
«Tepmockan-2y
16. | CnexTpomMerp aToMHO-abcopOuronHbIii «MI'A-915»
17. | Menbauna na6oparopuas JIM 202
18. | Dnekrpomneur SNOL 7.2./1100
19. | Cucrema xanmmusipaoro 3ekTpodopesa Kanens-105
20. | Anamuzarop xuakoctu «PJIIFOOPAT-02-3M»




Pabouass mporpamma aumcuumiauHbl «HaydHble OCHOBBI MPOMBIIIICHHOTO — KaTalu3a)
cocraBieHa B cooTBeTcTBUM ¢ TpeboBaHussMu PI'OC BO mno nampaBinenuto noarotoBku 04.04.01.
Xumus (ypoBEHb MarucTpaTypbl), YTBEPKIECHHOTO MPUKa3oM MUHUCTEPCTBA 00pa30BaHUSI U HAYKH
Poccutiickoit ®deneparuu ot «13» mroms 2017 r. Ne 655

IIporpamMmy coctaBuia:K.T.H., mpodeccop kadeapsl xumun Apuakosa P. /.

PaGouas mporpamma yTBepik/ieHa Ha 3acelaHnuu Kadeapbl XUMUU

[Iporokon 3acemanust Ne 10 ot «20» wutons 2023 r.

Pabouas nporpamma o006peHa yaeOHO-METOIMYECKIM COBETOM XUMHUKO-OHOJIOTHYECKOTO
¢dakynpTeTa

[Tporokon 3acemanus Ne 10 ot «26» urons2023 r.

[Mporpamma paccMOTpeHa Ha 3acelaHuU Y Ye0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[Mporokomn 3acenanust Ne 10 ot «28» wuronst 2023 .



Cgenenusi 0 nepeyrBepKIeHUN MPOrpaMMbl HA OYepPeaHOIl yueOHbIH roJa 1
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




