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1. EJN OCBOEHUA ANCHUITJINHBI

HCJ'[HMI/I 0CBOCHHS TUCHHUIIJINHBI «XHuMHYeCcKast AHHAMHKA 3JEMECHTAPHBLIX MMPOHECCoB,
KaTaJInu3» ABJIAIOTCH:

- Hsyuenue (¢yHIAMEHTAbHBIX 3HAHUH XUMHYECKOW KWHETUKM KaK HAyKH O CKOPOCTSIX U
MEXaHU3MaX XUMHYECKUX PEAKLUH, OCHOBHBIX SKCIIEPUMEHTAJIbHBIX 3aKOHOMEPHOCTSIX, JICKALUX B
OCHOBE TEOPUU XUMHYECKOH KWHETHKH, OOIIUX 3aKOHAX XUMHYECKON KUHETHKH, CBSI3U TEOPUH XHU-
MUYECKOW KUHETUKHM C COBPEMEHHBIMHU TEXHOJOTUSMH, TMPUMEHSIEMbIMU B XUMHYECKOMH,
He(pTEXUMHUYECKOU, Fa30BOM MPOMBIIIJICHHOCTH,

- ®opmupoBaHUE Yy MATHCTPAHTOB 3HAHUN W YMEHUH B PEIIEHUU MPAKTUYECKHUX BOMPOCOB B 00-
JACTH XUMHUYECKOH KUHETHKH, YMEHUE HCIOJIb30BaTh TEOPETUYECKHE MOAXOAbI Npu paspadoTke
HOBBIX T€XHOJIOTHH, & TaK)K€ CAMOCTOATEIBHO CTABUTHb SKCIEPUMEHT MO M3YUEHUIO KUHETHYECKUX
XapaKTEPUCTUK PA3JIMUYHBIX CHUCTEM W YMEThb MPOBOAUTH YHUCJICHHBIE PacueTbl KUHETHYECKHX
NapaMeTpoB;

- YriyOneHHoe n3ydeHue (pU3NKO-XUMHYECKON CYITHOCTH KaTajan3a XUMHUYECKUX PEAKIH, H3ydeHHe
TEOPUM KaTajiu3a, U3yUYCHHUE PA3JIMUHBIX MOAXOAOB K AHAIN3Y MEXaHW3Ma U KUHETHUKH MpPOLIECCOB,
MPOTEKAOLINUX HA MOBEPXHOCTU KATaJINU3aTOPOB,

— W3ydenune ocoOEHHOCTeH reTepOreHHOro M TOMOT€HHOTO KaTajn3a,
— OcBoeHHe Hay4YHBIX OCHOB MOAOOpa M TEXHOJIOTMH MPOMBIIICHHBIX KaTaJU3aTOPOB MepepadoTKu

HedTH U Tasa,;

-M3yueHne OCHOBHBIX KaTAIUTHYECKHUX MPOLIECCOB
- ®opMUpPOBaHUE MOHSATHH O COBPEMEHHOM TMOJIOKEHHUH 1€ B O0JIACTH MPOM3BOJICTBA KaTAIU3aTOPOB
U Pa3BUTHUS MPOMBIILICHHOCTH KATAJIMTHYECKUX TMPOIECCOB Ha 0a3e CHCTEMHBIX 3HAHWHA O
XUMHYECKOU TEXHOJOTUU U (PU3MUECKOH XUMUH, Pa3BUTh KPYro3op, 00eCreunBarOIHiA BO3SMOKHOCTb
OpPUEHTUPOBATBHCS B MPOLECCAX XHUMHUYECKOW MPOMBILLICHHOCTH W MNOATNOTOBUTH CIELUAIHCTOB
XHUMHKOB, YMEIOIUX paboTaTh B MPOMBIILIEHHOCTH

dopMmupyemMble  TUCHMIUIMHOH 3HAHUS W yMEHUs TOTOBST  BBINYCKHUKA JTaHHOH
00pa3oBaTeNbHONW MPOrpaMMbl K BBIMOJIHEHUIO CIEAYIOMHNX OOOOIIEHHBIX TPYIOBBIX (PYHKLIUH
(TPyHOBBIX (PYHKIMIA):

Koam O0o0mennbIe TPYA0BbIe PYHKIMH TpyaoBsie GyHKIMA
HAHMEHOBAHHE Kona Hanmenosanue Yposens Hanmenosanue Kox Yporens
npoQeccnoHaIb- KBampu- (Mo xypoBeHb)
HOTO CTAHAAPTA KANHUU KBAINPUK-
annun
01.001 Hexaror [Nenaroruueckas mes- OOmenenarormyeckas(A/01.6
TEIBHOCTb MO MPOCKTH- HKOms. O0ydIcHHS 6
(mexarormgecKast P (yrxu Y
POBAHMIO M Pean3aliu
JCATEILHOCTD B 06pa30BaTEEHOTO MPO- BocnurareasHas A/02.6
A necca 00pa3oBaTeNbHBIX ACATCILHOCTD
JAOIIKOJILHOM, HA- 6 6
OPTaHH3ALMAX JOLIKOTb-
YATLHOM 001I1eM, HOTO, HAYAJIBHOTO
00I1IeT0,0CHOBHOTO
OCHOBHOM 06IIeM, , PaszsuBaromas A/03.6
00IIeT0,CPSIHETO 00T NESTE TLHOCTD 6
cpeaHeM 00mem o0Opa3oBaHus
o0pazoBaHNm) Ilegarormueckas aeq- Ilegarormueckas
TCILHOCTD IO MPOCKTH- JACATCIBHOCTSD IIO
(BocaTaTe b,
POBaHMIO M PEan3alyA peanm3aIy mpor-
VIHUTE]h) B OCHOBHBIX 001e00pa3o- 6 pamM ocHoBHOTO M |B/03.6 6
BaTCIHBIX ITPOTPAMM CpeAHETO 00IIETo
IIposeacHue padboT B o0Opa3oBaHusA
00IACTH XHMHH




26.008

Cnenuajmucr-
TCXHOJIOT B
odgacTn
MPUPOI00XPAHHBIX
(3KOJIOTHYECKIX)

OHOTEeXHOJIOTHil

MOHUTOPHHT COCTOSHUS
OKPY KAIOLIEH cpeapl C
TMPUMCHCHHCM

MPUPOIOO0XPAHHBIX
OHMOTEXHOJIOTHH

OCYIICCTBICHHE KO
JOTHYCCKOH  OLCHKY]
COCTOSIHASL  TOJHA/-
30PHBIX TEPPUTOPHH Y
BO3MO>KHOCTH TPHME-|
HCHHI HaA HHX|

MPUPOIOO0XPAHHBIX
OHMOTEXHOJIOTHH

A/01. 6

OmneHka  pucka ¥
OCYLICCTBICHAC  MEp)
MPO(HUIAKTHKA BO3HH
KHOBCHHS OYaros
BPCIHBIX OPraHH3MOB
HA MO HAI30PHBIX|
TCPPUTOPHAX ¢
MPUMCHEHHEM
MPUPOAOOXPAHHBIX
OMOTEXHOIOTHH

A/02. 6

PazpaboTka Mapkep-
HBIX CHCTCM H IIpP-+
OTOKOJIOB MPOBEIACHHUSI]
MOHHUTOPHHTA
MOTCHIIHAITHHO
OITACHBIX

OHOOOBCKTOB

A/06. 6

CocraBlicHHC
HpOFHOSHI)IX OLICHOK]
BIWAHHUA
XO3AHMCTBCHHOH
JICATCIIb-HOCTH
YEJI0BCKA HA
COCTOSIHHC
OKPYKAKOILIEH CPeBl ¢
NPUMEHEHHEM
TMPHPOIOOXPAHHBIX
OHMOTECXHO JIOTHI

A/04. 6

2. MECTO JUCHMIUINHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJ'II/IHa «XuMH4eckKas AUHAMHUKA SJEMCHTAPHBIX TIPOLUECCOB, KaTallu3» OTHOCUTCA K
0a30BoIi YacTh 00sI3aTENIbHBIX AUCLHUILIINH, H3Y4aeTcs B 3 CeMecTpe.
JIMCLMIIMHA TPEACTaBiseT COOOH TEOPeTHYECKYI) OCHOBY JJIsi HM3YUeHHs MOCIEAYIOIIMX KypCOB
XUMHYECKOro npoduiist — GU3NIeCKoll XUMUH, KOJJIOWAHON XUMHHU, XUMHUECKOH TEXHOJIOTHH, (PU3UKO-
XUMHUYECCKUX METOA0B UCCJICOOBAHUA.

Hepequb JUCILTMIIINH, HeO6XOI[I/IMbIX AL U3YUCHUSA AUCHUILINHBI. HEOPTaHUYCCKaA XUMUS,
XUMHYCCKasA TEXHOJIOT A, (1)I/ISI/IKa, MaTeMaTHUKaA.

Caa3b AUCHHUIIJIMHBI «XumMudeckast AUHAMHKA 3JICMCHTAPHBIX IMPOLECCOB, KaTaJIUu3»

C NpeAICeCTBYOIUMH JUCHHUILVIMHAMHA H CPOKH UX U3YUYECHHUSA

Tabauuna 2.1.
Kon JIMCLUIIINHBL, TPEAIIECTBYOIINE TUCLUILINHE Cemectp
JUCLIATIIMHBL «XUMHYeCKasi IMHAMHUKA 3JIEMEHTAPHBIX POLECCOB, KaTaIu3»
B1B.O/J5 |Tepmogunamuka u MKT HeoOpaTHMBIX POIIECCOB 1
Bb1B.10 TepmonuHamuka pacTBOPOB 1




61.B.[1B.4  OcCHOBHble METO/AbI aHaN3a 1

CB$I3b ANCLMMNHBI «XUMUYecKas AUHaMMKA 3/1eMeHTapHbIX MPOLIECCOB, KaTanms» C
nocreayroLUMN AUCUUNIMHAMW 1 CPOKN UX N3yUeHUs

Tabnmua 2.2.
Kog AvcumnnvHbl, cnefytoLime 3a ANCLUMNINHON CemecTp
ANCUMNANHBL  «XMMUYecKas AMHaMMKa 3/1eMeHTapHbIX MPOLLECCOB, KaTainss»
61.0.05 XvMunyeckas TepMoavHamuKa u asosble paBHOBECUA 2
61.B.01 CoBpeMeHHble NPo61eMbl (IM3NYECKON XMMUN 3
51.B.4B.04.01 XuMuyeckas KMHETUKA N MEXaHU3Mbl XUMUYECKUX peaKLuii 3

CB$i3b AUCLUMMINHBI « XMMUYECKas AVHAMMKA 3leMEHTapHbIX NMPOLECCOB, KaTann3» Co
CMEXHbIMY AUCLUNNHAMM

Tabnuua 2.3.
Kog [VCumnInHbI, CMEXHbIE C AUCUUNIVHON « XMMUYecKas CemecTp
AUCUMNIVHBI AVNHaMMKa 3/1eMEeHTapHbIX MPOLLeCCOB, KaTain3»
61.B.01 CoBpeMeHHble NPo6ieMbl (IU3NYECKON XUMIM 4
b61.B.10 TepmofMHaMMKa pacTBOpPOB 4

B pe3ynbTaTte 0CBOEHMA ANCUMMNNIVHBLI MarucTpPaHT 4O/DKEH
3HaTb:
- 6a30BY0 TEPMMWHOMOIMIO, OTHOCALLYHOCA K KaTaim3y, OCHOBHble MOHATMS KaTaim3a W KX
MaTeMaTuyecKoe BbIpaXeHue;
- OCHOBHble TEOPUN KaTan3a;
-MeTOZbl UCCNEef0BaHNA CBOMCTB MPOMbILLIEHHbIX KaTa/M3aTopOoB;
- (DM3NKO-XUMMNYECKNE OCHOBbI TEXHOIOMNIA KaTa/IMTUUECKON NepepaboTKM Cbipba ANA HYX PErvoHa.
YMeTb:
- [IEMOHCTPUPOBaTb CBA3b (yHAAMEHTa/IbHbIX OMbITOB C TEOPUAMMW KaTani3a C MOMOLLbH W3BECTHbIX
maTeMaTU4ecknx MeTomoB;
- MOAenuposaTb MNPOLECCHl M MNPOBOAWUTL UYUC/EHHbIE pacyeTbl COOTBETCTBYHOLMX BEIMYMH B
O6LLENPUHATBIX CUCTEMAX eANHMLL.
Bnagetsb:
- OCHOBaMM AUCLMNANHBI AN PELIEHNA NPaKTUYECKUX 3a4ay;
- METOAMKON NpoBeAeHNS PU3NKO-XUMUYECKINX UCCEL0BaHWIA;

- COBPEMEHHbIMYV NP1GopaMu 415 (IN3NKO-XMMUYECKUX UCCNEA0BAHMIA.



3. KOMIIETEHIOUM OBYYAIOLIETOCA, ®OPMUPYEMBIE B PE3YJbTATE
OCBOEHUA JUCIINIIVIMHBI

IIpouecc n3ydeHus: TUCLUILTAHBI HAITPABJIEH Ha (POPMHUPOBAHUE 3JIEMEHTOB CIEIYOLINX

kommnereHmit B coorseTcTBur ¢ @®I'OC BO u OIIOIT BO no nanHoMy HampaBIeHUIO MOATOTOBKU:

a) yuusepcaiabHbie (YK) — YK-3, VK-6
0) oomenpodeccuonanbubix (OIIK) - OIIK-1

B) npodeccuonanbubix (IIK) - TIK-3.

Tao6auua 3.1.

Matpuua cBsi3HM KOMINIETEHIUH, (POPMHPYEMbIX HA OCHOBE H3Y4€eHHS AHCUHILITHHBI
«XuMHYeCKasi TMHAMUKA 3JIEMEHTAPHBIX IPOLIECCOB, KaTalnu3»
¢ BPEMEHHBIMH JTANIAMHU 0CBOCHHUS €€ COAEP/KAHUS

Ko xomnerenmmmn

HaumenoBanne KoMIeTeHImm

Hnaukarop 10CTHKEHUS
KOMIIET eI

B pesyabTare ocBoeHust
JUACIHUILINHLI

00 yIAIOMIIACS T0JKEH

YHMGepcaﬂbele Komneme

nyuu (YK) u unouxamoput ux 0ocmuriceHus:

YK-3.

CnocoOeH OpraHu30BBIBATH H

BBIPAOATHIBAS KOMAHIHYTO
CTPATETHIO IS TOCTIKCHHS
MMOCTABICHHON IIETTH

IPYKOBOZHTH PabOTOH KOMAHIbL,

VK-3.1. Tlommmact
MCII0JIb30BAHI cTpareru
COTPYIHHYECCTBA 1  JOCTIDKEH

MOCTABICHHOHN IICTH, OTPEACIIET CBOKO)
[pOTIb B KOMaHIC

'YK-3.2. Tlommmaer  0COOCHHOCT
TMMOBCACHU BBIACJICHHBIX I'DYIIT mo;[eﬁ,
C  KOTOpbIMH  padoTacT  /B3aUMO
ITEHCTBYET, YYHMTBIBAET HX B CBOE
ImesITe TbHOCTH (BBIOOP KAaTeTOPHH TPy
o OCYILECTBJIIETC
00pa30BaTEIFHOM ~ OpraHM3anUcH B
3ABHCHMOCTH OT LENIEH MOATOTOBKH —

0 BO3PACTHBIM OCOOCHHOCTAM, IIO|
DTHUYECKOMY  WIH  PEIHMTHO3HOMY)
MIPHU3HAKY, COMUATBHO

HE3AIMUIICHHBIC CITOM HACCICHMS H T.11.)
'YK-3.3. IIporHO3HpYET pe3yibTarhl

3((HCKTHBHOCT

3HATH -
(OpMHpPOBAHHA  KOMAHT]|
MCTOIBI Ppa3padoTKH
KOMAHTHOW CTPATETHH M
B(PEKTHBHOTO PYKOBOJCT-
Ba KOJUICKTHBAMU,
OCHOBHBIC TCOPHH JIHICP-
CTBA ¥ CTHIIH PYKOBOJICTBA.
MeTh — pa3padaThIBaTH
KOMAHIHYI0  CTPATCTHIO,
(hopMyTHPOBATH 3a1a4H
TeHaM ~ KOMaHAbl  JuIs
ITOCTHYKEHUSA TIOCTABJICHHOM]
HENIZ TIPUMCHSTH
(h(pekTHBHBIC CTHJIH
[PYKOBOJACTBA KOMAHIOM.

Baagers —  ymeHHEM
AHATI3HPOBATS, TIPOCKH

MCTOAHUKH|

(MOCNEeACTBHSA) JWYHBIX JCHCTBHH H|

IS IOCTHOKCHUS 3JAHHOTO PE3yIbTaTa
YK-3.4. D pexTuBHO,
B3aMMOJCHCTBYET C OPYTHMH YJICHAMH
KOMAHIPBL, B T.4. Y4aCTBYET B

0oOMCHE wH(OpMAIMCH, 3HAHHAMH WU
ONBITOM, W TPC3CHTALHH PE3yJIbTATOB
[pa0OTHI KOMAHIBI

IITAHAPYCT MOCJICA0BATCIbHOCTD HIAr OB‘BBIB.':ITB KOMMYHHUKAIIUH B

THPOBATb W  OPraHH30-

KOMAHAC A1 AOCTHKCHHS|
MMOCTABICHHOMN IICIH, MCTOA
ImaMHA Opl"aHI/I?)aI.[I/II/I H
[VIPABICHUS KOJICKTHBOM.

YK-6

CnocobOeH OTPCICIATh
[peaIM30BBIBATE
COOCTBCHHOH JICATCIILHOCTH
HA

OCHOBC CAMOOIICHKH

PKH3HH

3|
TIPHOPUTETH

CIIOCOOBI €€ COBCPIICHCTBOBAH

00pa30BaHHA B TCUCHHC BCCH

'VK-6.1. TIpuMmcHSICT 3HAHHC O CBOMX
eCypcax M uX mpeaenax (TMYHOCTHBIX,)

CHTYaTUBHBIX, BDEMCHHBIX H T.1.), /:mﬁ;aMOKOHTpOM H

CICIIHOTO BBIMOTHCHHUS TIOPYYCHHO U
a00THI
YK-6.2.

TTonmMmaet BayKHOCTH|

Boare -
METOIUKHU

COBPEMEHHBIC]
CAMOOLICHKH,
caMo-
A3BUTHI, B TOM YHCIIC
3I0POBBCCOCPCIKCHHUS,  OCH

TMTAHAPOBAHWA NCPCHCKTUBHBIX ueneﬁ]onpe/:[enenm TPHOPHUTCTOB

[HOBHBIC TPUHOHUIIB]Y




COOCTBEHHOM JCATEIFHOCTH C YUCTOMUTHMHOCTHOTO pasBuTHs]
[VCIIOBHIA, CPEACTB, JUYHOCTHBIXUCXOAA W3  CTPATCIHH
BO3MOYKHOCTEH, 3TamOB  KAapPbEPHOTOKAPBEPHOTO pocta H
pocTa, BPEMECHHOU MIEPCIIEKTUBBITPEOOBAHUI PBIHKA TPYAA.

[PA3BHTHS ICATCIBHOCTH W TPCOOBAHHUY METH —  TIPUMCHATH
[PBIHKA TPyJa METOAUKH CAMOOLCHKH H
'YK-6.3. Kputnuecku OLICHUBACTICAMOKOHTPOJLL; ONPEACIATH
() (EeKTHBHOCTH HCTIOJIb30BAHIIPHOPUTETHI W CIIOCOOB]

BPCMCHH W JIPYTHX PECYPCOB TPHCOBCPHICHCTBOBAHUSA — COOA
[PCIICHAH TOCTABJICHHBIX  337a4, ACTBCHHOMW JCATCIHHOCTH.
TAlKC  OTHOCHTCIBHO — TOJIyYCHHOTOB/IageTh — TCXHOJIOTHAMHY]
[pe3yabTara M HABBIKAMH OTIPEACICHUS
VK-6.4. JIeMOHCTPHPYCT HHTCPSC KH PCATH3ALNH TPHOPHUTCTOH]
yiaeOe M HCIONB3YCT MPSAOCTABIICMBICICOOCTBCHHOHN NCATCIEHOCTH]
BOSMOKHOCTH i1  NPHOOPCTCHHAH ©¢ COBCPIICHCTBOBAHIS]
HOBBIX 3HAHHIA U HABBIKOB HA OCHOBC CAMOOLCHKH,
CAMOKOHTPOJII W TIPH-
HI[MIIOB CAMOPA3BHUTHS B
TCUCHHUE BCCH >KH3HH, B TOM|
MHCIIC ¢ HCHOIb30BAHHCM]
310POBBECOCPCTAROIIIX
TT0TXO0B.

Oomenpodeccnonanbubie kommerennun (OIK) n maaMKATOPHI X JOCTIKEHIS




OIIK-1

Crocoben BBIIOJIHATD
[KOMITICKCHBIC 3KCIICPHUMCHTAJIbA
HBIC M PACUCTHO-TCOPETHUYCCKHC
MCCICIOBAHUA B
007aCTH XMMHH HJIH CMEKHBIX
HAY K c

COBPEMEHHBIX pudopoB,

MPOTPAMMHOTO OOCCHCUCHUS HIIPOLIECCE

0e3
MPO(CCCHOHATBHOTO
HA3ZHAYCHUS

JAHHBIX]

HCTIOJIB30BAHUCM|ICMCIKHBIX  HAYK,

OIIK-1.1. TIpmoOperae|
CHCTCMATHUYCCKHC TCOPE-
THICCKHUC W IPAKTHICCH

n30paHHOWKUE 3HAHUS B M30PAHHON|

00pacTH  XMMHH  HJIH
aHaJ

M3UPYET BOSHUKAKOIINE B

BHaTh — COBPEMCHHBIC JOCTIKCHHS]
HAYKH W HHHOBAIHOHHBIC Pa3pabOTKH B
MPaKTUYCCKON JIEATEIBHOCTH,
OTCUCCTBCHHYIO H 3apyOCKHYHO HAYIHO-
TCXHHICCKYI0 HmH(popMamuio B ciepd
CBOCH TIPO(hCCCHOHATBHOM ACATCIPHOCTH.
'YMerh — TOJIb30BaThCS  3HAHWSIMHY

MCCIIeIOBAHUS TTPOOIEMB!
C TOYKH 3PCHHSI COBpCH
MCHHBIX HAy'IHBIX|
TCOPH, OCMBICTHBACT H
Imemaer  00OCHOBAHHBIC
[BLIBOABI U3 Hay‘{HOI\/’I H
[VIeOHOM JTUTEPaTy PBL
MPOTPAMMHOTO  00CCIICH
[MCHHSI

OIIK-1.2. Hcmoms3syer
CYLICCTBYIOIINE U Pa3pa-
0aTHIBACT HOBBIC
MCTOOUKH TTOJIyICHHA
XapPAKTCPH3ALMH BEIICCT
H  MaTepHaloB [
[peIICHHS 33024 B UH30pa-
HHOH O00JaCTH XWUMHH
(MTH CMCIKHBIX HAYK.
OIIK-1.3. Hcmoms3syer
COBPEMEHHOE  000pPY 10
BAaHHC, TIPOTPAMMHOC
oOecrieueHne u mpodec
CHOHAJIbHBIC 0a3sl

Bagay B HM30paHHOH
007TACTH ~ XMMHH  HJIH
CMCIKHBIX HAYK.
OIIK-1.4. Hcnoms3syerT|
COBPEMCHHBIC PACUCTHOA
TCOPETHUCCKHE  METO.IB]
XHMHH
PO-(PSCCHOHATBHBIX
3amad.

Haquoroll(pyH;[aMeHTanLHHX

MAHHBIX LI PCIICHUSA

I8 peIicHus

HAyK npuy|
MPOBEICHAH HCCICAOBAHHA H CO3JAHHH]
HOBBIX HAIPABICHUH B CBOCH paboTe,
OCYHICCTBIATH MOUCK  CIIOCO0OB M
CPCACTB, HANPABJICHHBIX HA PA3BUTHC W]
COBEPIICHCTBOBAHKC TEXHOJIOTUH]
MIPOM3BOACTBA nomrpapuIecKoH]
POy KUUHU, YIAKOBKH U U3ACIIHH, -

BBIITY CKACMBIX c HCIIOIb30BAHHCM
TTOTUTPAPIUCCKIX TCXHOIOTHH.

Baanerr — CIOCOOHOCTBIO IIPOBOIHTH)
MATCHTHBIC UCCICAOBAHMA W Y1ACTBOBATH)
B pa3paboTKe  MPOTpaMM  HAYYHBIX]
MCCIICIOBAHUH B cepe
MOTUTPAPHUCCKOTO W YIAKOBOYHOTO
MMPON3BOACTBA H B CMCIKHBIX o6nacmx,
HCTIOJTH3Y FOIIIX TOTUT PAPHUICCKIC
ITCXHOJIOTHH, IIOATOTOBKH HAy'THOA
TCXHHICCKUX OTUYCTOB U ITy OJTHKAIIHHA

o pesymsTatam BBINOJTHCHHBIX
MCCIICIOBAHUH u pa3paboToK;
[BBITIOJTHCHHUA Hay‘H{O-KOHCyJIBTaTI/IBHOfI H
SKCTIIEPTHOM JACATEILHOCTH.

nK-3

Cnocoben OCHOBC|
KPHTHYCCKOTO aHATA3A|
pesyasratros HUP u HUOKP
OLCHHUBATh TICPCIICKTHBBI HX|
MPAKTHYCCKOTO MPHUMCHCHUS

TIPOIOIDKEHIS paboTh
BBHIOPAHHOW 007ACTH XHMUH,
XHMHYCCKON TCXHOJIOTHH HITH|
CMEIKHBIX C XHMHCH HayKax

HA

MK-3-1.
Cucremarm3upyer
mH(pOpMAaLHIO,
MOJNIYICH-HYI0 B XOJC
HUpP u  HHOKP,
AHANM3HPYCT ¢¢ U
COTIOCTABILICT C
THTCPATY PHBIMHA
[TAHHBIMH.

3HATH: TPUHIAIIBI padoTbI HA
COBPEMCHHON HAYYHOH ammaparype MpH|
[TPOBEACHUH HAYYHBIX HCCICAOBAHMI.
'YMerb: paboTaTh Ha  COBPEMCHHOM
HAYYHOW ammaparype OpH IPOBECICHHUH|
HAYYHBIX  HCCJICIOBAHUHM,  BBIOMPATH
CpeaCTBa M3MEPEHHH, MECTOJUKY aHAIN3A,
OIICHHBATD VPOBCHB 3arps3HCHUIL]
AHAI3HPOBATH COBPEMEHHbIC MATCPHATID

ITK-3.2. Ompeaemsaer Bo-
3MO’KHBIC HAITPABICHUA
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MOCTABJICHHBIX 3aJa4 HAa OCHOBAaHUWHY|
aHaTI3a u COTIOCTABIICHUS BCEH|

COBOKYITHOCTH HMCHOIIUXC JAHHBIX




4, CTpykTypa H coAep:KaHHE JAUCHHUIIHHBI
3JIEMEHTAPHBIX MPOLIECCOB, KaTAIN3»

4.1. CTpyKTYpa AMCHHUILTHHBI (MOAY.JIS1)

OO01mast TpyA0eMKOCTh TUCHUTLINHBI COCTABJISIET S 3aueTHbIX equHuIl, 180 uac.

(Monyns)

«XUMHYeCKasd IUHaAMUKa

Tabauua 4.1.
Bua yue6Hoii padoTbi Bcero 3
4acoB cemMecTp
O01mast TpyA0eMKOCTh THCLIUTLTIHBI 180 180
AynuUTOpHBIE 3aHATHS 64 64
Jleknuu 32 32
naboparopusble 3ansaTust  (JI3) 32 32
Kontpons camocTostensHoit padotsr (KCP) 27 27
CamocrositenpHas pabora cryaeraros (CPC) 89 89

COAEPKAHME JUNCHUIIJIUHBL, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJINYECTBA
AKAJEMUYECKUX WJIN ACTPOHOMHNYECKUX YACOB 1 BU/1OB YYEBHbIX

SAHSATUI



Taoauua 4.2.

Buan1 yuedHoii padoThl, BRIIOIAS DopMBI TEKYIIET0 KOHTPOJISI
CAMOCTOSITE/ILHYIO PA0OTY CTY/IEHTOB U VCIEBAEMOCTH (10 Hedesim
TPYAOEMKOCTH (B 1ACAX) cemecmpa)
DopMa POMEKYTOUHOIT
KonTtakrnas padora| Camocrositenaa ATTECTAINN (1o ceMecmpam)
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[IPOCTBIX u CJIOKHBIX
ﬂDQVYYYXYvX
[lenHbIE peaKy 318 4 4 1-116 d0- -3 - 1-1-1-1|-
5. [Teopuu xumuyeckoi| 3 | 1216 6 |-|16 4 -3 (-
KUHETUKU
6. |@oroxumuueckue peakiumn. | 3 | 12 |6 6 |-]16 4 -3 (-
7 KaTtamus 318 |4 4 |-[12 50- 133 |- 1-1-1- |-
HToro: 64 | 32 32 89 27

4.2. Cogep:xaHue JTUCLHUIJIHHBI

B pasmene 4.2. mporpamMmbl y4eOHOW ITUCHUIUIMHBI «XUMUYeCKash JMHAMUKA JJIEMEHTAPHBIX
MPOLECCOB, KaTajlu3» MNPUBOAATCA KpPaTKHME AHHOTALMKM CTPYKTYPHBIX €AMHHUL MaTepuaa
nucuuriuHbl. CopepikaHue AUCLUIUIMHBI CTPYKTYPUPYETCS MO pa3aenam, TeMaM HIH MOAYJSM U
packpbiBaeTCs B aHHOTAIMsIX pabodeil MpOrpaMMbl ¢ TOCTATOYHOM MOJHOTOM, YTOOBI OOyYaroIIHecs
MOIJIM U3y4aTh MaTepHuai CaMOCTOSITEbHO, ONUPAsCh HA IPOTPaMMy.

Tembl yueOHbIX 3aHATHI (001IAsi TPYAOEMKOCTb Y4e0OHO! THCHHUILIHHBI —S 3249eTHBIX eAHHHI

Tabauua 4.3.




Paznen, tema

CoaepxkaHue nporpamMmbl y4eOHOH TUCHHILINHBI

Pazpea 1.

BBEJIEHUE

XuUMHU€eCcKasi KHHETHKA - HAyKa O CKOPOCTSIX U MEXAHU3MaX XMMUUYECKUX PEaKLUil.
HecooTBeTcTBHE MEXAaHHU3MOB PEAKLUUH U HX CTEXMOMETPUYECKHX YPaBHEHHIL
Mexannsm paznoskenust N2O, N2Os, cunreza HBr u HL

Pazpea 2.

OCHOBHBIE NOHATHUS ¥ 3AKOHBI XUMHUUYECKOW KWHETHKM.

Tema 1. OCHOBHBIC MOHATHS U 3aKOHBl XUMUYECKOU KMHETUKHU. OrpeneneHue

ckopocTH xumudeckon peakuuu. Kunermyeckue kpusble. Kuneruueckue
ypaBHeHus1. OmnpesneneHrne KOHCTAaHThl CKOPOCTH M NoOpsAka peakuuu. Peakuuu
MEPEMEHHOI0 MOPSAKA U H3MEHEHUE MOpsAKa B XOAE PEeakUHH Ha IpuMepe
peakunu obpasosanusi HBr. MonekysipHOCTb 3JIeMEHTapHBIX PEAKLIUIA.
Tema 2. Kunernueckuil 3akoH AeicTBUsS Macc W 00JacTh €ro MPUMEHHMOCTH.
CocraBrneHue KUHETMYECKUX YpPaBHEHUH i1 HU3BECTHOIO MEXAHU3Ma PEaKLMH.
IIpsimass u obpaTHas 3aHa4ll XUMHYECKOH KUHETHKU. 3aBUCHMOCTb KOHCTaHTBI
CKOPOCTH OT TeMIepatypbl. YpaBHeHue Appenuyca. “DddexTuBHass” ¢
“HCTUHHAST SHEPTUU aKTUBALUU.

Pazpea 3.

KHHETHWYECKHWI AHAJIN3 NPOCTHIX U CJIOKHBIX PEAKIIMN.

Tema 1. HeobOpartumble peakuuud NEpBOro, BTOPOIO M TPETbEro TMOPSIKOB.
OnpeneneHne KOHCTAHT CKOPOCTU W3 ONBITHBIX JaHHBIX. MeTonbl OmpeneaeHus
MOpsIIKa PEaKLUU U BUJA KHHETHYECKOIO YPABHEHU.

Tema 2. Cnoxuble peakuuu. [IpUHIMN HE3aBUCUMOCTU 3JIEMEHTAPHBIX CTAIUM.
Metoas! COCTaBIEHUS] KHHETHYECKUX ypaBHeHHN. OOpaTuMble peakiuu NMepBOro
nopsnaka. OmnpeneneHue SJIEMEHTAPHBIX KOHCTAHT U3 ONBITHBIX JIaHHBIX.
ITapannenbHble peakuuu. IlocienoBaTenbHble peakUUH Ha MpUMEpe ABYX
HeoOpaTHMBIX peakLuil mepBoro mopsaka. KuHeTnmueckue KpHUBbIE HAKOILICHUS
OTIEJbHBIX POAYKTOB.

Tema 3. Kunerndyeckuii aHain3 MPOLIECCOB, MPOTEKAKIINX 4Yepe3 oOpa3oBaHUE
MPOMEKYTOUHBIX NpoAykToB. IlpuHIMN kBasucraumoHapHOCTHM boaeHiuTeliHa U
00J1acTh €ro MPUMEHNMOCTH.

Pazpea 4.

HENHBIE PEAKITHT

Tema 1. DnemeHTapHbIe NMPOLIECCHl BOSHUKHOBEHUS, MPOJOJKEHHUS, pa3BETBIICHUS
u oOpbiBa wnemeil. JnmuHa wnenm. PasmudHble METONBI pacyera CKOPOCTH
HEPa3BETBJICHHBIX LEMHBIX peakuui. IIpumeHeHne MeTona CTAaLMOHAPHOCTH AJIS
COCTaBJICHUs] KMHETHUYECKUX YPAaBHEHUI HEPA3BETBJICHHBIX LEMHBIX PEAKLUN Ha
npumepe obpaszoBarus HBr.

Tema 2 PasBerBieHHble nenHble peakuud. KuHeTndeckne OCOOEHHOCTH
pPa3BEeTBICHHBIX LeNHbIX peakuuid. IIpenenpHele sABIEHUS B Pa3BETBIEHHBIX
LEMHBbIX pEeakUusX Ha NpUMepe peakuuu okucieHus Bopopopa. Ilomyoctpos
BocruiaMmeHeHust. [lepuon nHAYKIMU. 3aBUCHMOCTb CKOPOCTU PEaKLUU HA HUXKHEM
npenesie BOCIUIAMEHEHMsI OT AuaMeTpa COCyda M MPHUPOABbI €ro MOBEPXHOCTH.
Ilpumenenne MeToa KBa3HUCTALMOHAPHBIX KOHLEHTPALM JJs1  ONHCAaHUS
MPENEIbHBIX SIBJEHUH B OKPECTHOCTAX MEPBOrO U BTOPOrO MNpPEAENOB




BOCIUIaMeHeHUs1. TerioBon B3PbIB U YCJIOBUA BOCIUIAMEHCHUA Ha TPETHEM
npenene.

Paszpean 5

TEOPUU XUMHWYECKOU KWHETHUKH

Tema 1. Teopus coymapenmii. Ynpyrue, Heynpyrue, XUMHYECKUE COYNApPEHUs.

OO0mee uncno cronakHoBeHWH. MHOXuTenp bonbumana. YUucno akTUBHBIX
cronkHoBeHM. Crepmueckuii ¢akrop. TeopeTrHueckuii pacder KOHCTAHTBI
CKOPOCTH OWUMOJNEKYJsIpHOH peakumu. [IpuMeHeHHe TeopuH COyAapeHuid K
OMMONEKYJSIPHBIM ~ peakuusiM. Teopust cOygapeHuii B  TPUMEHEHUH K
MOHOMOJIEKYJIAPHBIM peakiusiM. (Cxema JluHoemMaHa U €€ COINOCTaBlIEHHE C
OMBbITHBIMU JaHHbIMU. [lpuumHbl HeTouHOCTH cxeMbl Jlunnemana. [lonpasku
Wunutenveyoa u Kaccens. Ilouamue o meopuu PPKM.

Tema 2 DneMeHTapHBIC aKThl XUMUYECKUX PEAKLUH 1 (PU3NIECKUI CMBICIT YHEPTUU
axTuBauuy. IIOBEpXHOCTH MOTEHLMAIBHOM SHEPrUM AJIA B3aMMOAECHCTBUSL TpeX
aroMoB Bopmopona. ComocraBieHHe pPe3yJbTaTOB NPUONMKEHHBIX M TOYHBIX
pacueToB NOBEPXHOCTU MOTEHLUATIBHON SHEPTUU JJIs1 3TOU CHUCTEMBI.

Tema 3 Teopus mepexOIHOrO COCTOSIHUS (aKTHBHPOBAHHOTO KOMILIeKca). CBoHCTBa
AKTUBHPOBAHHOIO KoMIulekca. (CTaTUCTHUYECKMHM pacueT KOHCTaHTbI CKOPOCTH.
(OCHOBHBIE NOMYIIEHUs] TEOPHH AKTUBUPOBAHHOTO KOMILIEKCA U 00JacThb €ro
MPUMEHUMOCTH. TPaHCMUCCHOHHBIN KO3 PULIHEHT.

Tema 4 TepmonuHaMH4YECKUH aCHEKT TEOPUU AKTUBUPOBAHHOIO KOMILIEKCA.

Ourponus aktuBauuyd. COOTHOLIEHMs] MEXKAY ONBITHOM W WCTUHHON »Heprueut

aktuBaimu. OOBSICHEHWE  “TOBBIIEHHBIX W “3aHIKEHHBIX  3HAYCHHM

MPEN3KCIOHEHIIUAIBHOTO MHOKHUTES.

Tema S bumonexymnsapHele peakuuu. Teopuss aKTUBUPOBAHHOIO KOMIUIEKCA B

NPUMEHEHUH K OWMOJEKYJSIPHBIM PEaKLMsIM  pa3jMyHOro Tuma. leopwus

COyIapeHuH B NPUMEHEHHH K OMMOJIEKYJSpHbIM peakuusiM. ComocTaBiieHHe

Pe3yJIbTaTOB TEOPUHU COYAAPEHUN U TEOPUU aKTUBUPOBAHHOIO KOMILIEKCA.

Tema 6. TpumonexynsapHele peakuuu. lIpumMeHeHue TeopuM axKTHUBUPOBAHHOIO

KOMIUIEKCA AJIs1 ONMUCAHUS TPUMOJIEKYJISIPHBIX PEAKLUI ¢ y4aCTHEM OKCHAA a30Ta.

Teopus coymapeHMii B NPUMEHEHHMHM K TPUMOJIEKYJSIPHBIM  PEaKLIUSM.

ComnocTaByieHHE PE3yJIbTATOB 00EUX TEOPHA.

Pazpea 6.

OOXUMHNYECKHUE PEAKIINN

Tema 1. DnemeHTapHbIe POTOXMMHUYECKHE TIPOLIECCHl. POTOXMMHUYECKHIE aKTHBHBIE
YacTUIBl. JKCHUMEpPBI, SKCUIUIEKCHI M HX CBOHCTBA. M3MeHeHne (u3mueckux u
XUMHYECKHX CBOWCTB MOJIEKYJ TIPU 3JIEKTPOHHOM BO30OykaeHuu. KBaHTOBBIN
BBIXOJ. 3aKOH (POTOXMMHUYECKONW SKBHBAJEHTHOCTH OJiiHIITeHHa. OrpeneneHue
KUHETHYECKUX IMOCTOSIHHBIX (POTOXMMHUYECKHX PEaKIHMH METOIOM CTallHOHAPHBIX
KOHLIEHTPaLMH.

Pazgen 7.

KATAJIN3




Tema 1. Onpenenenue karamusa. OOmue NPUHIMIBI KaTtajau3a. Pomb karanansa B
xuMuu. OCHOBHbIE MPOMBIIIJIEHHbIE KaTaJUTHUeckue mnpouecchl. Ilpumepst
MEXaHU3MOB KaTaJUTUYECKUX MPOLECCOB.

Tema 2. I'omorennsblii katanms. KucnotHo-ocHOBHOH katanmu3. Kmaccudukarmst
peakuuil KUCJIOTHO-OCHOBHOrO Tuma. KuHeTMKa M MEXaHU3M peakLuii
crennu(pUUecKoro KUCIOTHOro katanmmza. @yHkumu kuciotHoctd I'ammera m ux
UCIIONBb30BAHUE U1 BBIUHUCIEHHUA CKOPOCTHM pPEaKUMM W KUHETUYECKHUX
NOCTOSIHHBIX. KHHETHKAa M MeXaHMW3M peakuuil OOINero KHUCJIOTHOTO KaTajiu3a.
Tema 3. VYpaBHeHue bpeHcrena M €ro HCOOJb30BAHHE B KUHETHKE
KaTAJIMTUYECKUX peakiuil. KoppensauuoHHble ypaBHEHUs MU SHEPrUi aKTUBALUU
U TEeIUIOT peakiuil. YpaBHeHHe CeMeHOBa B KUHETHUKE PaJAUKaIbHBIX pPEaKLUM.
Crnenuduuecknit  u  oOmui  OCHOBHOW  KaTanu3, HYKICODWIBHBIA U
3NEKTPO(UIBHBIN KaTaIN3.

Tema 4. Kartanu3 KOMIUIEKCHBIMU COEAWHEHUSIMH TEPEXOAHBIX METAJJIOB.
I'oMorenHnble  peakuuu TUAPUPOBAaHUS, UX KUHETHUKA U MEXaHU3MBL
Karanutuieckoe OKUCIEHHE 3TUIIEHA KOMIUIEKCHBIMU COSAMHEHUSIMU MaJUIaIus.
Tema 5. @epmenraTuBHblid KaTanus. JoOwue ceéedenuss 0 KUHEMUKe U MEXAHUBMAX
Gepmenmamueneix  peakyuil. IlpuMEeHEHHEe TPUHLMIA CTALIOHAPHOCTH JJIS
BBIYUCJIEHUs] HAYaJbHOH CKOPOCTH TOMOT€HHOM KaTaJUTUYECKON peakuuu ¢
ydacTHEeM OJHOrO peareHTa. YpaBHeHHe Muxasnuca — MentoH. Omnpenenenue
KMHETHYECKHUX MMOCTOSIHHBIX 3TOTO YPAaBHEHUsI U3 ONBITHBIX JAHHBIX.

Tema 6. I'ereporennsni anamu3. OrnpeneneHue CKOPOCTH TE€TEPOrCHHOU
KaTAIUTUYECKOW peakuuu. VYaenbHas M aTOMHAas aKTUBHOCTb. SfBieHue
OTpaBJICHUs] KaTaJln3aTopoB. AKTUBHOCTb M CEJEKTUBHOCTb KaTannu3aTtopoB. Ponb
ancopOduMi B KHHETHKE TE€TEPOTeHHBbIX KATAINTHYECKUX pPEaKkUuil. DHeprus
AKTHBALMM  KAaTAIUTUYECKUX  peakuuid. HeomHOpOAHOCTH  MOBEPXHOCTH
katanu3aropos. HaHneceHHble KaTanu3aTOPHI.

Tema 7 Mertannel kak katanu3atopbl. Teopust MynapTuruieros bananauna. Ipuanmn
reOMETPUYECKOTO M HHEPreTUYecKoro coorBercTBus. OOmacTb NpUMEHEHHUs
TEOpUU MyJlbTUILIETOB. HaHeceHHble KaTanu3aTopbl. [eopus  aKmMuGHwIX
ancamoneii Kobosesa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N
B npouecce oOydeHust HCHONIB3YIOTCS TPAAULIUOHHBIE 00pa30BaTEIbHBIE TEXHOIOTUN (JIEKIUH,
CEMHHApBI, TPAKTHYECKHE PA0OTHI) U AKTHBHBIE HHHOBAILMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTHH!
1. CemuHap B AMAJOrOBOM pEXKHUME NPUMEHSIETCS B OCHOBHOM INPH OOCY)KIEHHH BBICTYIUICHHI
MarucTPaHTOB C nokjanamu (pedeparamu)
2. I'pynmoBotii pa30op pe3yIbTaTOB KOHTPOJIBHBIX padoT
3. BcTpeun ¢ COTpyaHHKaMH U PYKOBOIAUTEISIMH NMPOQUIBHBIX Ja0OpaTOpuil W MPEANnpHsITHH -
NOTEHIMATbHBIMHI Pa0OTONATENSIMHU BBIITY CKHUKOB.
B menom mpu M3yueHHWH Kypca aKTUBHBIE U MHTEPAKTUBHBIC (POPMBI NMPOBENEHUS 3aHATHI

cocTaBJAOT He MeHee 30% ayIUTOPHBIX 3aHITUH.



4. AKTHBHBbIE 1 HHTEPAKTHUBHbIe¢ (POPMBI NMpoBeAeHHs] YUYeOHBIX 3aHATHI MO AUCHHILINHE
«Hay4Hble OCHOBBI TPOMBIIITIEHHOIO KAaTaIu3a»
Tabauua 5.1.
Ne Ceme- | Tema nporpaMmbl AMCUMIIIHHBI IIpumensiembie Koa-Bo
CTP TEXHOJIOTUH AyANT.YACOB
1. 3 Brenenue WHTepakTHBHAS JIEKLHS. 4
2 3 OCHOBHBIC MOHATHS H 3aKOHBI XHMHYCCKOIM Jlekust ¢ npeseHTauHeﬁ 3
KHHCTHKH
3. 3 Kunern4yeckuif aHanm3 HPOCTHIX M CHOXHBIX | Jlekius ¢ npeseHTauHeﬁ 5
peakuui
4, 3 Llenubie peakiuu Jlexuus ¢ mpeseHTanuei 5
5. 3 Teopun XUMHUECKON KHHETHKU Jlexuust ¢ HpGSGHTaHHeﬁ 6
6. 3 DOTOXUMHYCCKHE PEAKIMH Jlekuus ¢ npeseHranmen 3
7. 3 Karamus Jlek1ust ¢ npe3eHTanuein 3
6. YueOHO-MeTOqHUYeCKOEe oO0ecmedeHHe CAMOCTOATEJNbHOH padoTbl MATHCTPAHTOB.

OHCHO'leIe cpeacTea AJid TEKYHIEro KOHTPOJIA yCIIEBAEMOCTH, l'lpOMC)KyTO'lHOﬁ ATTECTAIIHMH IO
HTOramMm OCBOCHHSA NHCHHUIIJIMHDI.

6.1. ILnan camocTosITeJIbHOH PadOTHI MATHCTPAHTOB

Tabauua 6.1.

HanmenoBanue pasjesia
(TeMbI) TUCIHTLTHBT

B camocrosiTen-
HOii padoThI

Jananue

Kom-
JeCTBO
q4aC0B

Pexomen-
yemast
Jureparypa

1. Bsencuue

CobecemoBanue

Mexaamm  pasnokeHmst N0,
N,Os. cunresa HBr u HI.

1,2 5

>

2. OCHOBHBIE IOHATHA U
3aKOHBI XHMHYCCKOH
KUHETHKU

CobecemoBanuce

Kunernueckue kpupble. Kunetmd-
eckue ypaBHeHHA. OmpenciacHUC
KOHCTAHTBI CKOPOCTH W TIOPSAAKA
peaxmn. Peaxumu nepeMEHHOro
MOPSIIKA M W3MCHCHHE TOPSAIKA B
XO0JIC PEaKIMH HA TIPUMEPE PEAKIINI
obpazosanmss  HBr. Moneky-
JISIPHOCTB 3JEMECHTAPHBIX PEAKIAI.

1,2

>

12

3. | KuneTmyeckmit

aHaJIm3
TPOCTBIX U CJIOKHBIX peamnﬁ

CobecemoBanue

Kunernueckuil aHaan3 MPOLIECCOB,
MPOTEKAOINUX 4epe3 00Pa30BAHHUG
TPOMEIKY TOUHBIX MPOIYKTOB,
ITpuHnun KBa3HCTALMOHAPHOCTH
Bonenmreiina m obmacth  erg
TMPUMCHUMOCTH.

1,2 12

>

4. |llemHble peaxnun

CobecemoBanue

IlpuMmeHeHHE MeETOJA KBA3HCTa-
LIUOHAPHBIX KOHLECHTpAamud Aad
ONMCAHUA NPEACTbHBIX SBJICHUH B
OKPECTHOCTAX IEPBOTO H BTOPOrO
MpeacIoB BOCTIJIAMCHCHH .
TenmoBod B3pBIB  H  YCIOBHA
BOCIULTAMCHCHUS ~ HA  TPETbEM
nmpeaene

1,2 16

>




5. |Teopun xummdeckoii | CodecenoBanme Teopust coymapeHumii B TpPHUMCHE) 3 16
KHHCTHKH OJICKY IAPHBIM PeaKITHM.
MAHA H €¢ COIOCTABICHHC C OTIBI
MH.  [IpHYMHBI ~ HETOYHOCTH
Mana. [lonpasku Xunutenvgyoa u Kd
ue o meopuu PPKM.
TepMOIUHAMMYECKHH ~ aCHOEKT 1
TPOBAHHOTO KOMILICKCA. OH1
jivi. COOTHOINCHHMS MEKAY OIIBIT

6. |PoToxuMHUCCKHC PeaKIHH CobecemoBanme 3axoH (HOTOXHMHUYICCKOH 4,56 16
SKBHBAICHTHOCTH MHINTEHHA.
OnpeaencHue KHHCTHYCCKUX
MOCTOSIHHBIX (POTOXHMHUUCCKHUX
peaxiuii METOAOM CTAMOHAPHBIX
KOHLICHTpALHH.

7. |Karams TECTHI Karanuruiueckoe  OKHUCJICHHE 31 45,6 12
E KCHBIMH COCAMHCHIAMU NAJITATMA.
@®cpmeHTaTHBHBIH  Katamm3.
i O  KHHCTHKE W MeXad
HTATHBHBIX peaxuit. ITprme
MQ CTAUOHAPHOCTH [ BBIYH(
LHOI CKOPOCTH TOMOTI|
ITHICCKOM PEaKknuu C Y4YacTHEM (
Ta. YpaBHeHHe Muxasmica — M|
CTICHHEC KUHETHYCCKHX MOCTOSHHBIX
EHUS W3 OTBITHBIX JAHHBIX.

6.2. MeToanueckue yKazaHHusl 10 OPraHU3ALUM CAMOCTOSITeIbHOI padoThl MATHCTPAHTOB

Yu4eOHbIM T1aHOM HamnpasieHus noaroroBku 04.04.01. Xumust mo AUCHHUITIHHE « XUMHYECKast
IUHAMUKA 3JIEMEHTapHBIX TPOLIECCOB, KaTalu3» IMPEeayCMaTPUBAETCS CaMOCTOsTENbHas paboTa
MarucTpaHTa, KOTOpasl BBIMOJHAETCS CIENVIOIIMMU BHIAMH CaMOCTOSITENIbHOH — paloThI:
HAIHMCAaHUE KOHTPOJIbHON pabOThI O AUCLUILIMHE, C1a4a KOJIOKBHYMA.

6.2.1. MeToanyecKkHe peKOMEHAALMH 110 NOAT0TOBKE U ¢Aa4e KOJJIOKBHYMA

KoanokBuym (B mepeBozie ¢ JAaTHHCKOro «Oecena, pa3roBop») — (opma TEeKyIero KOHTPOJIs
3HaHUH CTYAEHTOB, KOTOpasl MPOBOJUTCA B BUJE COOECENOBAHHUH NMPETOAABATENS U MArHCTPAHTA IO
CaMOCTOSITEJIbHO MOATOTOBJIEHHON MAarCTPaHTOM TEME.

OH mpuMeHsieTCsl UIsl MPOBEPKHU 3HAHHIA MO OMpeIeeHHOMY pa3aeny (uium oObeMHOH Teme) U
NPUHSTUS PELIeHUs O TOM, MOXKHO JIM MEPEeXOIUTh K U3yUEeHUI0 HOBOro marepuana. Komjgoksuym —
3T0 Oecena ¢ MaruCTpaHTaMHM, LEJBbIO KOTOPOH SIBIISIETCS BBIABJICHHE YPOBHS OBJAJEHHUS] HOBBIMH
3HaHWIMH. B oTnnume OT ceMMuHapa riaBHOe Ha KOJJIOKBUYME — 3TO IPOBEPKa 3HAHUMN C LIENbI0 HX
CHUCTEMAaTH3aLHH.

Henso KoMIOKBHYMa siBisieTcss (OPMHPOBAHHME Yy MAariCTpaHTa HABBIKOB — aHAJH3a
TEOPETHUYECKNX MPOOJIeM Ha OCHOBE CAMOCTOSITENIbHOIO U3y4YeHHsI yueOHOH U HaydHOH JINTepaTyphl.

Ha konnokBuyM BBIHOCSITCS KPYTHBIE, TPOOJIEMHBIE, HEPEIKO CITIOPHBIE TEOPETUIECKHIE BOMPOCHL.
KonnmokBuyM MOXKET TPOBOAMTHCS IO BOIMpOCcaM, OOCYKIABIIMMCS Ha ceMHHapax. KoOHKpeTHbIe
BOMPOCHI ISl KOJUIOKBUYMa MAaruCTpPaHTaM He COOOINAIOTCS, OJHAKO 3apaHee (HOpMyIHpyrOTCs
npenofgasareneM. lIpennonaraemelii oObeM OTBeTa HE HOUKEH ObITh OonbiiuM (mpumepHO 1,5-2
MUHYTBI), YTOOBI IIPETIOABATENb MOT YCIIETh OMPOCUTD BCEX MArHMCTPAHTOB.

OT marucrpanra Tpedyercs:

e BIQJICHUE M3YYEHHBIM B XOA€ Yy4eOHOro rmpolecca MaTepualioM, OTHOCSIIMMCS K

paccMaTpuBaeMoi nmpooeme;

e HATMYNE COOCTBEHHOTO MHEHUS 10 00CY’KIaeMbIM BOIPOCAM M YMEHUE €0 apryMEHTHPOBATb.



KomiokBuyM — 3TO He TOJBKO (hOpMa KOHTPOJIsI, HO M METOJ YITyONeHus, 3aKperuieH s 3HaHUi
MarucTpaHTOB, TaK Kak B XOae coOecelOoBaHUS MPENOAaBaTeNib Pa3bsCHIET CJIOKHBIE BOMPOCHI,
BO3HHKAIOIIKE Y CTYACHTA B MPOLIECCE H3YYEHUs JAHHOTO UCTOYHHKA.

3agaya KOJUIOKBUyMa AOOUTBHCS TyOOKOro M3yudeHHs OTOOPaHHOTO Marepuana, NpoOyduTb y
MarucTpaHTa CTPEMJICHHE K YTEHHIO IOMOJHUTEIbHON YKOHOMHUYECKOH JINTEPATYPBL.

MoaroroBka K NPoBeIEHUIO KOJIOKBHYMA.

[MoaroroBka K KOJJIOKBUYMY TPEAINOJaraeT HeCKOJIbKO 3TAIOB!

1. IToaroToBKa K KOJJIOKBUYMY HaYHMHAETCS C YCTAHOBOYHOW KOHCYJIBTAL[MH MPENOAaBaTessi, Ha
KOTOPOU OH Pa3bsCHSET Pa3BEPHYTYIO TEMATHKY MPOOJIeMbl, PEKOMEHAYET JUTEPATyPy AJIsl H3y4eHHsI
U OOBSICHSIET MPOLIEAYPY MPOBEACHUS KOJUIOKBHYMA.

2. Kak mpaBuJjio, Ha CAaMOCTOSITEIbHYIO MOATOTOBKY K KOJJIOKBUYMY MaruCTPaHTy OTBOAMTCS 3—4
Henenu. [loAroroBka BKJIOYaeT B ce0sl M3yYeHHE PEKOMEHIOBAHHON JIUTEPATypbl U (IO YKA3aHHUIO
npernoaaBaTesisi) KOHCIIEKTUPOBAHUE BAXKHEHIINX HCTOUHHKOB.

3. KomnokBuyM mnpoBOoauTCs B (POpME HMHIMBUAYATbHOW Oecerbl MPEnofaBaTeNisi ¢ KaKIbIM
MarucCTPaHTOM HJIH Oecenpl B HeOONbIINX rpynmax (3—5 4enoBex).

4. IlpenonaBaresb 3a7ae€T HECKOJIbKO KPATKUX KOHKPETHBIX BOMPOCOB, MO3BOJSIFOIIUX BBIICHUTH
CTerneHb JOOPOCOBECTHOCTH PabOTHI C INTEPATYPOH, KOHTPOJIHUPYeT KOHCTEKT. Jlanee Oonee moapobHO
obcysknaercs kKakasi-1iudo CTOpoHa MPOOJIEMbI, YTO MO3BOJISIET OLEHUTH YPOBEHb MOHIUMAHHSI.

6. I1o uroram KOJJIOKBUyMa BbICTaBJisieTcs: AuddepeHpoBaHHAs OLIEHKA, MMEIoInasi OONbLIOH
yIeNbHBIN BeC B OMPEaeIEHHH TeKyIIel yCreBaeMOCTH MAaruCTPaHTa.

Oco0eHHOCTH M MOPSIAOK CAAYH KOJUIOKBHYMA. MarucTpaHT MoXeT ceOsi CYMTaTh TOTOBBIM K
cmave KOJJIOKBUyMa MO H30paHHOH paboTe, KOrma y HEro €cTb WM JIMYHO COCTaBJIEHHBIH U
00paboTaHHBIA KOHCIIEKT CaBaeMoOl pabOThl, OH 3HAET CTPYKTYpPy pabOThI B LIEJIOM, COAEp KaHUE
paboThI B 11€JIOM WJIM OTACNbHBIX €€ Pas3aenoB (I1aB), yMEeT PacKphITh paccMaTpUBaeMble POOIEMbI
U BBICKA3aTb CBOE OTHOIICHHWE K MPOYUTAHHOMY M CBOM COMHEHHMs, a TaK)Ke 3HAET, KaKk yOemuThb
NpernoaaBaTesisi B MPABOTE CBOUX CY KICHHIA.

[IpoBeneHne KOJJIOKBHyMa TIO3BOJIIET MArMCTPAHTy MPHOOPECTH OmBIT  paboThl  Han
MEePBOUCTOYHUKAMHU, YTO B JAJIbHEHIIEM MOMOXKET ¢ MEHBIIMMH 3aTpaTaMd BpeMeHu padoTaTh Haj
JUTEPATYyPOi MO KYypCcOBO# paboTe U MpPHU MOATOTOBKE K 3a4eTy

6.3. Texymui KOHTPOJIb NPOBOAUTCS CHUCTEMATHMYECKH B 4Yachbl ayAUTOPHBIX 3aHIATHU WU BO
BpeMsl ayIUTOPHOH CaMOCTOSITENbHOW padoThl obyuarommxcsi. PyOekHbI KOHTPOJb MPOBOAMTCS C
MOMOIIBI)  OTAENBHO  Pa3pabOTaHHBIX  OLEHOYHBIX  CPeACTB. IIpOMEKYTOUHBIH  KOHTPOJb
OPTaHN30BBIBAETCS] HA OCHOBE CYMMHUPOBAHHSI JAHHBIX TEKYLIETO U pyOeKHOTO KOHTPOJIS

Kputepun oueHkn npomMexyTo4HOH aTTecTauuu B opme IK3aMeHa

Tabauya 6.3.

Ouenka XapakTepucTuka Tpe0OBaHHHM K pe3yjbTaTaM arTecTanuu B dopme
JK3aMeHa

«OtnuyHO» Teopernueckoe comepkaHue Kypca OCBOEHO TIONHOCTBIO 0Oe3 mpoOernos,

CUCTEMHO U TIyO0OKO, HEOOXOOUMBIE TPAKTHUECKHE HAaBBIKU pPabOTBI C
OCBOCHHBIM MaTepHajoM Cc(OpPMUPOBaHBL, BCE NPEAYCMOTPEHHbIE pabouei
y4eOHOI nporpaMMoli yueOHbIe 3alaHUsT BBITIOJHEHBI OE3YIIPEYHO, Ka4eCTBO MX
BBIMTOJIHEHHSI OLIEHEHO YHCIIOM 0aJuioB, OJIM3KHM K MAKCHMYMY.

«Xopomo» Teopernueckoe conep’kaHMe Kypca OCBOGHO B ILeloM 0Oe3 mpoOenos,
HEOOXOMUMBIE TPAKTHUYECKHE HABBIKM PaOOTBHl C OCBOCHHBIM MAaTEpHAJIOM B
OCHOBHOM C(POPMHPOBaHBI, MPEAYCMOTPEHHBIE pabouell yueOHOH mporpaMmoi
yueOHbIE 3aJaHMs BBIMIOJHEHbI C OTAEIbHBIMH HETOYHOCTSMH, KaueCTBO
BBITIOJIHEHMST OOJBIIMHCTBA 3aJaHHI OLEHEHO YHMCJIOM OayijioB, OJM3KUM K
MaKCUMYyMY.




«Ynosnersop | Teoperndeckoe comepkaHue Kypca OCBOSHO OOJbIIEH 4acThiO, HO MPOOENBl He
UTEIIbHOY HOCSIT CYLIECTBEHHOIO XapakTepa, HeOOXOIUMBIE MTPAKTUIECKHE HABBIKU PabOTHI
C OCBOCHHBIM MAaTEpPHaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
NpPeayCMOTPEHHBIX  pabouelt  y4ueOHONW mporpaMMoil  ydeOHBIX  3aJaHHd
BBITTOJIHEHBI, OT/ICTIbHBIE U3 BHINIOJIHEHHBIX 3aJAHUH COAEPIKAT OIIMOKH.
«Heynosners | Teopernueckoe conmep’kaHue Kypca OCBOEHO YaCTHYHO, HEOOXOAMMBIE HABBIKU
OpPUTENBHOY» | paboTBl He CPOPMHPOBAHBI MM CHOPMHUPOBAHBI OTHAEIbHBIE M3 HUX,
OONBLIMHCTBO MPENYCMOTPEHHBIX padodeil y4ueOHOH mnporpaMmoi y4eOHBIX
3alaHUH HE BBIMOJIHEHO JHOO BBIIOJHEHO C TPyOBIMH OIIMOKAMH, KaueCTBO HX
BBIMTOJIHEHHSI OLIEHEHO YHCIOM 0aJuioB, OJIM3KMM K MUHHMYMY .

6.3.1. Tekymuuii M HTOrOBbIH KOHTPOJb YCIIEBAEMOCTH NPOBOAUTCS B (popMe KOITOKBHYMOB.

Ilpumepnsie sonpocwt 011 cobecedosanus
Bapuanm 1

1. Cxopocth xumuueckoi peakimu. KunHerudeckue ypaBHEHHs] BJEMEHTAPHBIX XHUMHYECKUX

peaxkiuii, 3aKOH ACHCTBYIOLIUX MaccC.

2. MonekyJsipHOCTb, MOPSIIOK M KOHCTaHTa CKOPOCTH peakLMM, ypaBHEHUEe AppeHuyca, dHeprus

AKTHBAlMU W IPENSKCIOHCHLMANbHBIM MHOXHUTENb. DBiusHue Temmeparypel Ha CKOpPOCTb

XUMUYECKUX PEAKLIUMI.

3. CBs13b TEpMOAMHAMUKY U KUHETUKH. | paHUIbl MPUMEHEHUsl ypaBHEHUsl AppeHuyca.

4. OnbITHAs SHEPTUs aKTUBALIUA U €€ OIpeeIeH e HA OCHOBE SKCIIEPUMEHTAIbHBIX JAHHBIX.

5. Teopust akTUBHBIX CTOJIKHOBEHHI B rase. Uucno akTUBHBIX CTOJIKHOBEHUH.

6. Teopuss axkTuBupoBaHHOro komriuiekca. IloBepxHOCTb mNoOTeHUUaNbHON sHepruu. CBoiicTBa

AKTUBHOI'O KOMIIJIEKCA.

7. CpaBHEHHE TEOpUNl AKTHUBHBIX CTOJKHOBEHHUH M aKTHUBMPOBAHHOTO KOMILIEKCA IUIsI OMMOJIEKY-

JISIPHBIX PEAKLIUM.

8.Omnpenenenue katanuza. Buabl katanuza. OCHOBHbIE 3Talbl Pa3BUTHUS MPENCTaBIEHUIN O KaTalusze.

Kartanurudeckue npoueccs! B mpupoae. MexaHnsm KaTaJuTHYeCKON peakLUy, KaTATUTUYECKUM [IUKJI.

9. AKTUBHOCTb M CTaOMIJIBHOCTh KaTann3aTopoB. IIpoMOTOpEI M KaTamuTHYECKHE SiAbl (MHTHOHOPHI).

Bnusinue xaTtannu3aTopoB HAa CENEKTHBHOCTH MApaJUICNIbHBIX, MOCIEI0BATEIbHBIX, MOCIEI0BATEIbHO-

MapajIeIbHbIX U APYTUX CIOKHBIX PEAKLUH.

10. AncopOumsi Kak CTagusi TeTepOreHHO-KaTauTHYeCcKod peakuuu. [lpupoma ancopOUHOHHOTO

B3auMoAecTBUs. Pusnueckast ancopOLus U XeMOCOPOIIHS.

11. Hszorepmbr ancopbumu. Temnora amacopOumu U ee 3aBUCUMOCTb OT CTEMEHU 3arOJHEHUS

MOBEPXHOCTH. ACOPOLIMS MPOCTBIX MOJIEKYJ HA MOBEPXHOCTH NMEPEXOAHBIX METAJLIOB.

12. HeomHOpOIHOCTD MOBEPXHOCTH. AICOPOIIMOHHBIE METOBI U3MEPEHUS MOBEPXHOCTH KaTaIN3aTopa

Y KOHLIEHTPALUHU KaTAIUTUYECKU-aKTUBHBIX LeHTpoB. UK- n Y @-cnekTpockonus B ancopoumu u

KaTaJuse.

13 KuHeTunka rereporeHHoO-KaTaaIuTHYeCKuX peakiuil. Mexannsm Jlenrmropa-XuHIenbsyaa

14. Kunetnka rereporeHHO-KaTAIMTUYECKUX peakuuil. Mexanusm Puanna-Mnn.

15. TIpocreiimue Tumb! ancopOunoHHbIX cioeB (JIsurMmiopa, bpyHayspa -OmMera -Tennepa,
OpeitamIXa).

16. MynbTumieTHas TeOpHsi reTepOreHHoro karanusa. IIoHATHe O CTPYKTYpHOH 4yBCTBHUTEJIBHOCTU

peaxkuuii. Peakuuu rugpupoBaHUs W THUAPOTEHONN3a HAa CIUIABAaX W HAHECEHHBIX KaTajlu3aTopax.

Bnusinue gucnepcHOCTH Ha KaTAIUTHYECKYH) aKTUBHOCTD.



Bapuanm 2

1. KHCnOTHBIM M OCHOBHBIM KaTanu3. MexaHu3M KHCJIOTHOTO M OCHOBHOro karanusa. Kommuecr-
BEHHAs] XapAaKTEPUCTHKA KUCJIOTHO-OCHOBHOIO B3auMoAaeucTBus. JKecTkue M MArkue KUCJIOThI U
ocHoBaHMs. CBepxkucioTel. Cnennduyecknii 1 oOIMUN KUCIOTHO-OCHOBHBIN Katann3. OcobeHHoCcTH
KUHETUKU U MEXAHU3M.

2. MerannokoMIekCHbI Katanu3. KatanuTuuecku-akTUBHBIE KOMIUIEKChI MeTauioB. IIpumepsr
MEXaHU3MOB PpEaKLUN, KaTaIU3UPYEMBbIX KOMIUIEKCAMU META/UIOB. THAPUPOBAHUE, OKHUCIIEHUE,
WU30MEepU3aLUs.

3. Tumel reTeporeHHbBIX KaTanu3aTopoB. MerTauibl M CIUIaBbl Kak Kartanu3aTopbl. Koppemsanus
MEXIY KaTAIUTHUECKOH aKTUBHOCTBIO METAJIOB M CTETIEHBIO Y4acTusl d- 3JIEKTPOHOB B 00pa3oBaHUU
METAJUINYECKUX CBA3EH.

4. MeTonbl NPUTOTOBJIEHUSI F€TEPOrEHHBIX KaTAIU3aTOPOB. OCAXKIAEHUE, MPONUTKA, KPUCTAJUIU3ALINS,
30JIb-TeJIb METOJl, MEXaHOXUMHUECKUH MeTon. Tepmuueckas obOpadoTka KaTtaam3atopoB. DaxkTopsl,
ONpeaeNsoIHe TUCIIEPCHOCTh AKTUBHOIO KOMITOHEHTA.

5. Tlopucrast CTPyKTypa KaTaJHu3aTOPOB, CIIOCOOBI €€ (OPMHPOBAHUS M METOABI HCCIICAOBAHUS.
PrytHas nopomerpus. CTeneHb MCNOJIb30BaHMS IOBEPXHOCTH MOp KaTanuzatopa. OnTumanbHast
CTPYKTypa NOp KaTaJIu3aTopa.

6. Karanu3 okcupamy mepexoqHbIX METAJUIOB. DJIEKTPOHHAS TPAKTOBKA XEMOCOPOIIMH 1 KaTaju3a Ha
MOJNYyNPOBOAHUKAX . CBsA3b KaTAIUTUYECKON aKTHUBHOCTH C MOJIOKEeHHEM YpoBHS Depmu.

7. TeTeporeHHble KaTalWu3aTOPbl KHUCIOTHOW NpUpOAbl. Pojb OpEeHCTENOBCKMX U JIBFOMCOBCKHX
KHCJIOTHBIX LEHTPOB B XEMOCOPOLMM W KaTajn3e Ha OKCHAAaX aIOMUHHS, KPEeMHHA U
AIIOMOCUJIMKATAX.

8. MomudpuupoBaHHbIe U CMEIIAHHBIC OKCUIIHBIC KAaTadu3aTopbl. LleonnTHBIE KaTajan3aTophl, CBS3b
UX aKTUBHOCTU C TUIIOM LE€OJIMTA, HAJIUYMEM THAPOKCUIIBHBIX I'PYMI, NPUPOAOH U KOHLEHTpaLUein
BBEICHHBIX B LIEOJIUT HOHOB. MOJNIEKYISIPHO-CUTOBBIE CBOMCTBA LIEOJIUTHBIX KATaJIU3aTOPOB.

9. OO0nacT TPOTEKAHUS TE€TEPOreHHO-KATAINTHYECKUX pEaKLHi, WX TPU3HAKA U METOBI
5KCINEPUMEHTAIBHOTO MOATBEPKACHMUS.

10. MccnenoBanne KUHETHKHU FeTEPOreHHO-KATAIUTUYECKUX PEAKLUN B MEPUOANYECKUX, MPOTOYHBIX
U TIPOTOYHO-LIUPKYJISILMOHHBIX peakTopax, 00paboTka SKCIEePUMEHTATbHBIX JaHHBIX.

11. CrpoeHue NOBEPXHOCTH TBEPIAbIX TeJI U €ro BIHUSHHE Ha KaTAJIUTUYECKYIO aKTHUBHOCTb.
CoBpemeHHbIE METONbI UCCIIEOBAHUS CTPYKTYpbl M COCTaBa MOBEPXHOCTHOIO CJIOSI TBEPABIX Tell.
Mertoas! onpeneneHns 3J€MEHTHOIO COCTaBa KaTalIn3aTOPOB, CIEKTPAIbHBIE U XUMUYECKAE METOABL
12. CnextpanbHbie U MU PAKIHOHHBIE METOABI iN-SitU B HCCIIEIOBAHNH KATAJTUTUIECKIX PEAKIIUH.

13. M3oTOmHbBIE METOABI B UCCIENOBAHNHM MEXaHW3Ma KaTtanu3a. KuHerndeckuii u30TONHBIN 3 QexT.
HsoTonHO-MeueHHbIe coequHeHns. KBaHTOBO-XUMHYECKUE METObI B KaTaIu3e.

Bapuanm 3

1. Peakuun okucnenus. IlonHoe n mapuuanbHOe OKMCIEHHE. MEeXaHU3M KaTaIUTUYECKOrO OKUCIIEHUS
Mapca - Ban KpeseneHa.

2. IlonyueHne BOOOPOAA U CUHTE3-ra3a KaTAJIUTUYECKON KOHBEPCUEH YIII€BOAOPOAOB.

3. Cunte3 aMmMuaka. TepMoauHamMuKka U MexaHusM npouecca. Karanusatopel nponecca. CTpykTypHast
YyBCTBUTEJIBHOCTb PEAKLIUH

4. Cunres O@umepa-Tpornma. MexaHU3MBbl MpoLecca (IUCCOLUMATHBHBIA U aCCOLMATHBHBIN).
Pacnipenenenve mpoaykTOB CUHTE3a MO MOJIEKYyJsApHOU Macce. Pacnpenenenue lynpua- — @uopu.
I'mppuposanne u AernIpupOBaHUE OPraHUYECKUX COEAUHEHUN.

5. OkucieHne HeOPraHMIeCKnux coequHenui. [lonmydeHne cepHoO U a30THOM KUCTIOT.

6. OxucneHue sTuieHa B 3THieHoKeu. Karanuzarop u mexanusm npouecca no Kuntu-3axtiepy
Ban Canreny

7. Karanutudeckue mpouecchl B Hedremepepadorke. Peakuus KaTalUTHYECKOTO KPEKWHTa!
KaTaJIU3aTOPhl, TEXHOJIOrHYeCKoe O OPMIIEHHE I MEXaHU3M IPOLIecca.



8. Karanutudeckue mporecchl B Hedrenepepadorke. Peakuns n3oMepu3alny JMHEHHBIX — AJIKAHOB:
KaTaJIU3aTOPBI, TEXHOJIOrHYeCKoe O(OPMIIEHHE U MEXaHU3M IPOLIecca.

9. Dxonorunyeckuii katanu3. Karanutudeckas HEHTpalu3alusl BBIXJIOMHBIX Ta30B  ABTOTPAHCIIOPTA.
Peaxuun u karanuzatopel. Oxucnenue CO 1 MexaHu3M peakuuu Ha Pt 1 OKCHAHOM KaTaiu3aTopax.
Oxucnenue yriaeBoopoaoB.

10.0xucnenue nponuieHa B akponeuH. Katanuszaropsl 1 MexaHusM npouecca. OyHKIUU Pa3iIndHbIX
KOMITOHEHTOB KaTaJIU3aTopa Ha IpUMeEDE.

Ilpumepnsie KOHMPOIbHBIE BONPOCHL K IKIAMEHY

1. CkopocTh xumuueckoi peakuuu. Kunernueckue ypaBHEHUs 3JIEMEHTAPHBIX XUMUYECKUX PeaKLui,
3aKOH JI€MCTBYIOIIHNX MAacC.

2. MonekyJsipHOCTb, MOPSIIOK M KOHCTaHTa CKOPOCTH peakLMM, ypaBHEHUE AppeHuyca, dHeprus
AKTUBALUU U NPEI3KCIIOHEHIIUAIbHBIN MHOXKHTENb. BinsHue teMnepaTtypbl HA CKOPOCTb XUMUYECKHUX
PEeaKLUi.

3. CBs13b TEpMOAMHAMUKY U KUHETUKH. | paHuUIbl MPUMEHEHUsl ypaBHEHUsl AppeHuyca.

4. OnbITHAs SHEPrUs aKTUBALIUA U €€ OINpeeIeHNe HA OCHOBE SKCIIEPUMEHTANIbHBIX JaHHbIX.

5. Teopust akTUBHBIX CTOJIKHOBEHHH B raze. Uucno akTUBHBIX CTOJIKHOBEHUI.

6. Teopuss axkTuBupoBaHHOro komruiekca. IloBepxHOCTb noOTeHLUaNbHONH »Hepruu. CBolicTBa
AKTUBHOI'O KOMIIJIEKCA.

7. CpaBHeHHE TeOpUIl AaKTUBHBIX CTOJKHOBEHMII M aKTUBHUPOBAaHHOTO KOMILIEKCa AJis
OMMOJIEKYJISIPHBIX PEAKIIUH.

8. Onpenenenue katanusza. Bunbl karanuza. OCHOBHbIE dTalbl Pa3BUTHUS NPECTABICHUN O KaTallusze.
Kartanutuueckue npoueccsl B mpupoae. MexaHnsm KaTaJuTHYeCKON peakLUy, KaTAIUTUYECKUI [IUKJI.
9. AKTUBHOCTB U CTaOUJIIBHOCTb KaTamu3aTOPOB. [IpOMOTOPEI M KaTaIUTHYECKUE SIbl (HHTHOUTOPBI).
BnusiHue xaTtanu3aTopoB HA CENEKTHBHOCTh NMApajUIeNbHBIX, MOCIEI0BATEIbHBIX, MOCIEI0BATEIbHO-
MapajIeIbHbIX U APYTUX CIOKHBIX PEAKLUM.

10. AncopOumsi Kak CTagusi TeTepOreHHO-KaTauTH4eckol peakuuu. llpupona ancopOLHOHHOTO
B3auMozecTBrs. Pusnueckas ancopOIus U XxeMoCopOLHs.

11. Hszorepmbr ancopbumu. Temnora amacopOuuu U ee 3aBUCUMOCTb OT CTEMEHU 3arOJHEHUS
MOBEPXHOCTH. AZCOPOIIUS MPOCTHIX MOJIEKYJI Ha MMOBEPXHOCTH NEPEXOAHBIX METAJIIOB.

12. HeomHOpOIHOCTD MOBEPXHOCTH. AICOPOIIMOHHBIE METOBI U3MEPEHHUS IIOBEPXHOCTH KaTaIn3aTopa
U KOHLEHTPAMH KaTaJUTUYeCKH-aKTUBHBIX LeHTpoB. K- n Y®-cnekrpockonus B agcopOuuu u
KaTaJuse.

13. KuneTnka rereporeHHO-KaTaIUTHIEeCKUX peakiuil. Mexanusm Jlenrmropa-XuHIIEIbBYAa

14. Kunernka reTeporeHHO-KaTAIMTHYECKUX peakunii. Mexanusm Puauna-Unu

15. Tlpocrefiime Tumbl ancopOmuoHHBIX cjioeB (JlbHrmropa, bBpyHayspa-DOmmera-Temnepa,
DpeiiHnINXxa).

16. MynapTumierHas Teopusi reTeporeHHoro karanusa.lloHsaTue O CTpyKTYpHON 4yBCTBUTEJIBHOCTH
peaxkuuii. Peakuuu rugpupoBaHUs W TUAPOrEHONN3a HAa CIUIABAaX W HAHECEHHBIX KaTalu3aTopax.
Bnusinne nucnepCHOCTH Ha KaTAIUTUYECKYH aKTUBHOCTD.

17. KucnotHelli M OCHOBHBIM KaTaiau3. MeXaHW3M KHCJIOTHOTO W OCHOBHOTO KaTaJu3a.
KonnuecTBeHHasi XapakTepUCTHKAa KHUCJIOTHO-OCHOBHOIO B3auMopencTeus. JKecTknme u Msrkue
KHCJIOTBI U OcHOBaHuUS. Ceepxkucnorel. Crneunududecknii u oOIUIl KHUCIOTHO-OCHOBHBIM KaTallu3.
OcoOeHHOCTH KHHETHKH U MEXAHH3M.

18 MeTannokoMIIeKCHBIM KaTanu3. KaTanuTudecku-aKTUBHBIE KOMIUIEKCHI MeTailios. IIpumepsr
MEXaHU3MOB PpEaKLUl, KaTalu3UPyEMbIX KOMIUIEKCAMH METAJUIOB. THAPUPOBAHUE, OKHCIEHUE,
HU30MepHU3aLus.

19. Tunbl reTepOreHHBIX KaTanu3aTopoB. MeTasuibl U CIUIaBbl Kak KaTaiausatopbl. Koppenauus mexay
KaTAJIUTHYECKON AaKTUBHOCTBIO METAJJIOB U CTENEHbI y4yacTus d- 3JIeKTPOHOB B 00pa3oBaHWU
METAJUIMYECKUX CBSI3EH.

20. MeToab! MPUTrOTOBJIEHUS] T€TEPOTr€HHBIX KaTalu3aTOPOB. OCAXACHUE, MPOMNUTKA, KPUCTAJUIN3aLus,



30JIb-TeJIb METOJ, MEXaHOXMMUYeckuil Meton. Tepmmueckas oOpaboTka kataiam3atopoB. PakTophl,
ONpeaeNsOINe TUCIIEPCHOCTh AKTUBHOIO KOMITOHEHTA.

21.Ilopuctasi CTpyKTypa KaTajJu3aTopoB, crocoObl ee (opMHPOBaHUS M METOABI HCCICIOBAHHSL.
PrytHas nopomerpus. CTeneHb HCMNOJIb30BaHMS IOBEPXHOCTH MOp KaTanuzatopa. OnTumManbHast
CTPYKTypa IOp KaTaJIu3aTopa.

22. Karamu3 okcuaamMu MEPeXOIHbIX METAJIOB. DJIEKTPOHHAs TPAKTOBKA XeMOCOPOLMU M KaTain3a
Ha noJynpoBoaHuKax. CBs3b KaTaJUTHUECKON aKTUBHOCTH C MOJIOJKEHHEM YPOBHs Pepmu.

23. T'eTeporeHHble KaTaJIU3aTOPbl KHUCIOTHOH NpUponbl. Poib OpPeHCTENOBCKMX U JIBIOMCOBCKHX
KHCJIOTHBIX LEHTPOB B XEMOCOPOLMM UM KaTraju3e Ha OKCHIAAX AaJIOMUHHS, KPEeMHHA U
AJFOMOCHUJINKATAX.

24. MonuuipoBaHHbIE 1 CMEIIAHHBIE OKCUIHbIE KaTaJIN3aTOPhl. LIeonuTHBIE KaTaan3aTophl, CBSI3b
UX aKTUBHOCTU C TUIIOM LIE€OJIMTA, HAJIWYMEM THAPOKCUIIBHBIX I'PYMI, MPUPOAOH U KOHLEHTpaLUen
BBEJICHHBIX B LIEOJIUT HOHOB. MOJNIEKYISIPHO-CUTOBBIE CBOMCTBA LIEOJIUTHBIX KATaJIU3aTOPOB.

25. OO0nacT TPOTEKAHUS TETEPOTCHHO-KATAIUTHYECKUX pEAKIHi, HMX TMPHU3HAKK W METObI
SKCHNEPUMEHTANIBHOTO MOATBEPKACHMUS.

26. UccnenoBaHne KMHETUKH MeTEPOreHHO-KATATUTHYECKUX PEAKLUHl B NEPUOIUYECKUX, MPOTOUYHBIX
U TIPOTOYHO-LUPKYJSILUOHHBIX peakTopax, 00paboTka SKCIEePUMEHTAIbHBIX JaHHBIX.

27. CrpoeHue NOBEPXHOCTH TBEPIbIX Te€l U €ro BIHUAHME Ha KaTaJIUTUYECKYIO aKTHUBHOCTb.
CoBpemeHHbIE METONbI UCCIENOBAHUS CTPYKTYpbl U COCTaBa MOBEPXHOCTHOIO CJIOSI TBEPABIX Tel.
Mertoas! onpeneneHns 3J€MEHTHOIO COCTaBa KaTalIN3aTOPOB, CIEKTPAIbHBIE U XUMUYECKHAE METOMBL
28. CnexTpanbHble U MU PAKIIMOHHBIE METOBI iN-Situ B HCCIEAOBAHNN KAaTATUTUIECKIX PEAKLIUH.

29. U30TOnHBIE METOABI B UCCICNOBAHUN MEXaHW3Ma KaTtain3a. KuHeTH4ecKuil 30TOMHbIH 3D QeKT.
HsoTonHO-MeueHHbIe coequHeHns. KBaHTOBO-XUMHYECKUE METObI B KATaIU3e.

30. Peaxumu oxucnenus. IlonHoe u mnapuuanbHOe OKHUCIEHME. MeXaHu3M KaTaJuTHYECKOTo
okucyenust Mapca - san Kpesenena.

31. Ilony4yeHue BOOOPOA U CUHTE3-Ta3a KaTaIUTUYECKON KOHBEPCHUEHN YIIIEBOJOPOAOB.

32. Cunre3 ammuaka. TepMOomMHaMHKa W MeEXaHH3M Tporecca. KarammzaTopsl mporecca.
CTpyKTypHast HyBCTBUTENBHOCTb peaKLUU

33. Cunre3 @umepa-Tpomma. Mexanu3mbl nponecca (AMCCOLUMATHBHBIE M ACCOLMATHUBHBIN).
Pacnipenenenue npoaykToB CHHTE3a HO MOJEKyJsipHOH Macce. Pacnpenenenue lllynsua-®mopu.
I'mppuposanne u AernIpupOBaHUE OPraHUYECKUX COEAUHEHUN.

34. OkucneHne HEOPraHMUECKNX coeauHeHui. [lonyyenne cepHoi 1 a30THOHN KUCTIOT.

35. Okucnenue >TuieHa B >TWiIeHOKcHA. Kartanmzatop n Mmexanmsm npouecca no Kuntu- 3axtnepy u
Ban Canreny

36. Karamutnueckue mpouecchl B HedtenepepaboTke. Peakius KaTaJIUTHUECKOTO KPEKHHTA:
KaTaJIU3aTOPBl, TEXHOJOrHYeCKoe OOPMIIEHHE I MEXaHHU3M IPOLIecca.

37. Karanutnueckue mporeccsl B Hedrenepepadorke. Peakiysi n3oMepusaliy JUHEHHBIX aJKaHOB!
KaTaJIU3aTOPhl, TEXHOJIOrHYeCKoe OOPMIIEHHE U MEXaHU3M IPOoLecca.

38. DOxomornueckuii karanus. Katanuruueckass HEHTpalu3alusi BBIXJIOMHBIX T'a30B aBTOTPAHCIIOPTA.
Peaxuun n xaramuzaropsl. Okucnenne CO U MexaHM3M peakuuu Ha Pt 1 OKCHIHOM KaTtaiu3aTopax.
Oxucnenue yraeBoopoaos.

39. Okucnenue nponusieHa B akposienH. KatanuzaTopsl U MexaHu3M npouecca. PyHKIIMKM pa3IndHbIX
KOMITOHEHTOB KaTaJIN3aToOpa Ha IpUMEDE.

Ilpumepnsie 00paszyvl IK3AMEHAUUOHHBIX OUIEMOE

VHTYIICKHA TOCYJIAPCTBEHHBII YHUBEPCUTET
JK3aMeHAUUOHHbIH Onyter Ne _1
ITo kypcy «XuMHYECKAS1 JHHAMHKA 3JIEMEHTAPHBIX NPOLECCOB, KATAJIH3)
AJISI MATUCTPAHTOB 2 Kypca HamnpaBJieHHUs «XHMHS»

Bonpocbl. 1. Cxopoctb xumudeckoil peakuuu. KuHeTndeckue ypaBHEHHS 3JI€MEHTapHBIX



XUMHYECKUX PEAKIU, 3aKOH EHCTBYIOLIUX MacC.

2. Turel TeTepOreHHbIX KaTaJH3aTOPOB. MeTallibl U CIUIaBbl KakK KaTaausatopel. Koppensims Mexmy
KaTaJIUTHYECKON aKTHBHOCTHIO METAUIOB M CTEMEeHbIO ydacTuss d- SJIEKTPOHOB B OOpa3soBaHUH
METAIUTUYECKHX CBSI3EH.

3. Okwucnenue >TUNeHa B dTiieHokcua. Katanusatop v mexanusm mporiecca nmo Kuntu-
3axtnepy u Ban Canrteny

bunet paccMOTpeH U yTBEPKIEH Ha 3acenaHuu Kadeapbl
3aB. kadenpoii, mpodeccop 3.X. Cynreiroa

UHTYUICKUHA FOCY,I[APCTBEHHI;Iﬁ YHUBEPCHUTET
DK3aMeHAUOHHBIH ouyier Ne 2

o kypcy «XuMHYeCKAsI TUHAMHUKA M 3JIEMEHTAPHBIX POLECCOB, KATAJIN3»

AJI_MArucTpaHToB 1 Kypca HanpabjeHUsi «XHMHS»
Bonpocel.l. Teopust ~ akTUBUPOBAHHOIO KOMIUIEKCa. IIOBEPXHOCTh NOTEHLMAIBHONW JHEPTHH.
CBolicTBa aKTUBHOTO KOMILJIEKCA.
2. Karanus okcugamu epexoqHbIX MEeTAJUIOB. DJIEKTPOHHAs TPAKTOBKA XeMOCOPOLIMM 1 KaTaju3a Ha
MoJTynmpoBOAHUKAX. CBsI3b KaTaJITUTUYECKON aKTUBHOCTH C TOJIOKeHHEM YpOBHS Depmu.
3. Karamutuueckue mpoueccel B HedrenepepaboTke. Peakius KaTaTUTUYECKOTO KPEKHHIA:
KaTaJIM3aToPbl, TEXHOJIOrHYeckoe 0(OpMIIEHHE 1 MEXaHU3M IpoLecca.

buner paccMOTpeH U yTBEPIKIEH Ha 3acenaHuu Kadeapbl
3aB. kadenpoii, mpodeccop 3.X. Cyareirosa

7.  YUEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
AUCHUILINHBI

7.1. YueOHas iuTeparypa:

a) OCHOBHAs JINTepaTypa:

1. Ommanyasne H.H., Knope JI.I'. Kypc xumndeckoii kunetuku. M.: Briciias mkona. 1974.

. ©uznueckas xumus. [Tog pen. Kpacnosa K.C. T.2 M.: Beicmas mkomna. 1995.

. JJabosun JI., Apenc [Ix. 3amaun o puszmueckoit xumuu ¢ pemernussMu. M.: Mup. 1972.

. Koponbkos /I.B. Teoperudeckast xumusi: o01ue NpuHIUNGI U KoHUenmu. M.: Akanemknura, 2007

. T'epacumon A.U. u ap. Kypc pusndeckoit xumuu: B 21. M.: Xumus, 1970, T 2.

| T SO OS]

. Epemun E.H. OcHOBBI xumuueckol kuHeTHku: YuebHoe mocobue. M.: Bricmas mkona, 1976,
374c.

. Ommanysis H M., Kaoppe I.I'. Kypc xumuueckoit kuaeruku: M.: Beicias mkomna, 1984, 463c¢.

6

7. bencon C. OcHOBBI xMMHUECKOM KuHETUKH. M.: Mup, 1964, 603c.
8. bopeckos I' K. Karanusz: B 2 u. HoBocubupck: Hayka, 1971, 4.1,2.
9

. Cokoneckuii [1.B., py3b B.A. Teopus rereporennoro katanmsa. Ainma-Ata: Hayka, 1968, 390c.

10. IMTanuenkoB I M., JIebenes B. M. Xumudeckas kuHeTHka u karaauz. M: MI'Y, 1960.



0) fonoNHUTeNbHAA nTepaTypa
1. daHunansc @., OnbepTtn P. dusnyeckas xumms. M.: Mup, 1978r.
2. Kypc dmsnyeckoin xummn. T.1 v T.11. Mog pen. A.W. 'epacumosa. M.: Xumus, 1973.
3. MpakTukym no rsnyeckor xummm nog pegakuymeii bygaHosa B.B. n Bopobbea H.K. M.: Xumus,
1986.
4. Tontopak O.M. JleKumn no Teopun reteporeHHoro katanmsa. M.: MIry, 1968.
5. KunepmaH C.J1. BBeaeHne B KMHETUKY TFETEPOreHHbIX KaTa/IMTUYeCKUX peakuui. M.: Hayka,
1964.

6. bBbalipamoB B.M. XvMuueckas KUHETUKa 1 KaTanus: Mpumepbl 1 3a4a4m ¢ peLleHnsamm

7.2. "HTepHeT-pecypchbl

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 HayyHas anekTpoHHas 6ubamoTeka

http://elibrary.ru/default.asp Poccuiickasi HaumoHansHas 6ubnmoTeka

http://primo.nlr.ru http://nbmgu.ru3nekTpoHHas 6mbnnoTeKa POCCUINCKOIA rocyfapcTBEHHOM
OMbNMoTEKN

7.3. NporpammHoe obecrneveHne

YHuBepcuTeT  ob6ecrneyeH  HeOOXOAMMbIM  KOMMMEKTOM  JIMLUEH3MOHHOrO U CBOOGOAHO
pacnpocTpaHAeMoro NporpaMmmMHoro obecrneyeHus, B TOM YnUC/e OTEYECTBEHHOIO NPON3BOACTBA.
Kaxablin obyyvarowuiics B TeYeHMe BCEro nepuoga 00y4veHMs obecrneyeH WHAMBUAYaNbHbIM
HeorpaHM4yeHHbIM OCTYMOM K 3/IEKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTe/ibHON cpefe YHUBEpCUTeTa
“3 N6OM TOYKKM, B KOTOPOWM MMeEEeTCH AOCTYM K MH(OPMALMOHHO-TENEKOMMYHMUKALMOHHOW CEeTK
«/IHTepHET» KakK Ha TeppUTOPUM YHUBEPCUTETA, TaK U BHE ee.
YHuBepcuteT  obecrneyeH  CrnefyrolMM  KOMMIEKTOM  JINLEH3VOHHOIO  MPOrpamMmMHOro
obecrneyeHns.
1. JInueH3MOHHOE NporpaMMHoe obecrneyeHne, Ucrnonb3yemoe B HITyY
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.MporpamMmHbIi komniekc MMIC “BusyanbHas CTyams TecTMpoBaHUS”
1.4. AHTnBmpycHoe MO Eset Nod32
1.5.CnpaBoyHo-npaBoBasd cucteMa “KoHCynbTaHT”
1.6.CnpasoyHo-npaBoBasd cuctema “lI"apaHT”
Hapagy C TpaguMUMOHHBbIMW  U3LAHUAMU  CTYLEHTbl U COTPYAHWKW WUMEKT BO3MOXHOCTb

NOJib30BaTbCA 3/IEKTPOHHBLIMW MNO/IHOTEKCTOBbLIMU 6azamm JaHHbIX:

Tabnuua 7.1.

HassaHue pecypca Ccblnika/gocTyn
JneKTpoHHasa 6ubmMoTeka OHMaH «EguHoe OKHO K http://window.edu.ru
06pa3oBaTenbHbLIM pecypcam»
«ObpasoBaTe/bHbIil pecypc Poccum» http://school-collection.edu.ru


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%253A%252F%252Ffizrast.ru%252Fsitemap.html
http://www.don-agro.ruhttp://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru%25d0%25ad%25d0%25bb%25d0%25b5%25d0%25ba%25d1%2582%25d1%2580%25d0%25be%25d0%25bd%25d0%25bd%25d0%25b0%25d1%258f
http://window.edu.ru/
http://school-collection.edu.ru/

defilepa/ibHbIA - 00pa30BaTe/lbHbIA - MOPTAT:  YUPEXKAEHUS,  http://www.edu.ru -
nporpaMmbl, ctaHgapTsl, BY3bl, TecTol EI3, MTMA

depaepanbHbIi  LEHTP  MHDOPMaLMOHHO-06pa30oBaTeNbHbIX  http://fcior.edu.ru -
pecypcos (PLINOP)

96C "KOHCYJ/IbTAHT CTYOEHTA". 3nektpoHHaa http://polpred.com/news
6m1bnmnoTeka TeEXHMYECKOro By3a

3patenscTBo «J1aHb». DNEeKTPOHHO-O6MBNMOTEeYHAsA  http://www.studentlibrary.ru -

cuctema

Pycckas BupTyaibHas bmbnmnoteka http://rvb.ru -

N3patenscTBo «J1aHb». DNeKTPOHHO-6MbIMOTeYHast  http://eJanbook.com -

cuctema

ExXeHelleNbHUK Haykum 1 obpa3oBaHusi HOra Poccum  http://old.rsue.ru/Academy/Archives/Index.htm
«AKagemna»

HayuHas anekTpoHHas 6ubnmnoteka «e-Library» http://elibrarv.ru/defaultx.asp -
ANeKTPOHHO-6MbNmnoTevHas cuctema IPRbooks http://www.iprbookshop.ru -

DNeKTPOHHO-CNpaBoYHad cucteMa [AOKYMeHTOB B cdepe http://www.informio.ru

o6pasoBaHUs «HHOPMMO»

MHhopMaLumoHHo-NpaBoBas cuctema «KoHCynbTaHT-MAOC»  CeTeBasi Bepcusi, AOCTYMHa CO
KOMMbIOTEPOB B  KOPMOPATUBHOIA

NHrr'y
WH(opmaumoHHo-npaBoBasi cuctemMa «IrapaHT» CeTeBasd Bepcus, [OCTyMHa CO

KOMMbIOTEPOB B  KOPMOPATUBHOIA

NHrl'y
ANeKTPOHHO-6M6NMOTEYHas cucTeMa «KOpaiT» https://www.biblio-online.ru

BCEX
CeTn

BCEX
CeTn

7.4. MaTepunasibHO-TeEXHUYECKOe obecrnedeHne Y4ebHON AUCUMMINHBLI  «XUMUYeCKas

[AVHAMUKA 3/IEMEHTAPHbIX MPOLIECCOB»

MaTepuanbHo-TeXHUYecKas 6asa YHMBEPCUTETA MO3BOMSET O06GECneunBaTh KauyeCTBEHHOE

NpPoBEAEHNE TEOPETUHECKNX MITpaKTMQECKMXBaHHTMH.

MepeueHb HEOBXOAUMbIX TEXHUUYECKMUX CPEACTB 06YUeHMs, UCMO/b3yeMbIX B YYe6HOM MpoLiecce

QNS 0CBOEHWS ANCLMNIMHBI HayyYHble OCHOBbI MPOMBILLJIEHHOTO KaTainsa»
»  KOMMbKOTEPHOE 1 MYyNbTUMeANIAHOE 060PYJ0BaHNE;
e BW[EO- 1 ayIMOBM3Yya/bHble CPeACTBA 06yYeHMs 1 ap.

Wcnonb3yemoe 00llge M cneuuanmM3vpoBaHHOe Y4yebGHOe 0060pyJoBaHMe, HaMMeHOBaHWe
CMeLnann3npoBaHHbIX ayauTopuiA, KabUHETOB, NabopaTopuii ¢ NepeyHeM OCHOBHOIO 1abopaToOpHOro

060pYy/10BaHNS, CPEACTB U3MEPUTENBHO TEXHUKI NPUBEEHbI B Tabn. 7.2,

MepeyeHb TEXHNUUECKMX CPEACTB, UCMO/b3YeMbIX NMPU OCYLLECTB/IEHNN
06pa3oBaTe/IbHOrO MPoLecca Mo AUCLUN/INHE

Tabnuua 7.2.
Ne
A/ lNMepeyeHb OCHOBHOIro 060pyAOBaHUA
1. Naboparopus
2. LleHTpudpyra
3. Mpubop ans onpeneneHnsa nopucrtocty Pascal 140 Evo
4. Komnbiotepbl (2 W)
5. MuKpocKonbl 6MHOKYNApHbIE Mukmes, 6


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/
http://www.informio.ru
https://www.biblio-online.ru

6. | Dnexrponnsie naboparopusie Becbl CASMWP-300H, EK-3001

7. | pH-meTpsI

8. | XuMnueckue peakTUBbI

9. | JlabopatopHas nocyna (IIpeaMeTHbIE U TOKPOBHBIE CTEKJIA, MPENapoBaJIbHbIE UTJIbI U JIP.)

10. | DxcnepuMeHTanbpHas (IPOMBILIIEHHAs ) ycTaHoBKa [lyra-4M

11. | Cnextpodoromerp neyxnydesoit Specord 210 Plus

12. | Ycranoska Y-CTPI'

13. | UK dypre-cnekrpometrp «UuPpalIFOM DPT-»

14. | CBU-munepanuzatop «MuHotasp-2»

15 YcranoBka nuddepeHInaibHO-TEPMHUUECKOTO U TepMOrpaduIecKoro aHain3a
" | «Tepmockan-2»

16. | Cnextpomerp aroMHO-abcopOunonHbii « MI'A-915»

17. | MenpHuua naboparopuas JIM 202

18. | Dnekrpomneur SNOL 7.2./1100

19. | Cucrema xammsipHoro ssekTpodopesa Kanenp-105

20. | Ananuzarop xxunkoctu «@JIFOOPAT-02-3M»




Paboyas mporpamma AUCHUIUTMHBI «XHMUYECKas TUHAMUKA SJIEMEHTAPHBIX IPOLIECCOB,
KaTajau3» cocTaBieHa B cooTBercTBUM ¢ TpedoBanusMu PI'OC BO 1no HampaBiieHUIO
noarotoBku 04.04.01. XvuMus, yTBEpKACHHOTO NMPHKa3oM MUHHCTEpCTBa 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot «13» _wurons 2017r. Ne 655 .

[Iporpammy cocraBuina:

K.T.H., npodeccop kadeapsl XUMUKA P.J1. ApuakoBa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



CaeneHns 0 nepeyTBepKIeHHH MPOrPAMMBbI HA 0OUepeaHOH Y4eOHbIi roJl U perucTpaunu
H3MEeHEeHHH

VYueOHbIH Pemenne BuecenHble n3MeHeHUS TTonmuce 3aB.
ron Kaeapsl kadenpoit
(Ne mpoTokona,
nara)




