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PaGouas nporpamma cocrtaBinena Ha ocHoBe ®I'OC BO HampaBieHHe MOATOTOBKH
18.03.01. Xumuueckas TEXHOJIOTHs, YTBEpKAeHHOro ripukazoM MOuH P® or 11.08.2016 .
N 1005 st npoduas nporpaMMbl XUMHYECKas TEXHOJIOIMsI IPHPOAHBIX SHEPIOHOCHTENICH
YTJIEpO/IHBIX MaTepHaoB

Pa6ouyas mporpamMma paccCMOTpeHa u 0OJo0peHaHa 3acelaHun Kadenpsl Qusuueckou xXu-
Muu u xumuueckoi mexnonozuu «23» cenrsops 2016 r., nporoxon Ne

3as. kadenpoit 2 / A.H.CmupHOB/

PaGouas nporpaMma oxo0peHa METOANUECKOH KOMUCCHEH MHCTHTYTA Ectectaosnanis i Crak-
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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

HCHBIO OCBOCHUA TUCIUIIIINHBI «DU3nYeCKasT XUMUS SIBIISICTCH:

JOCTHMOKCHHUC BO3MOXXHOCTHM OIIMCBIBATH BpeMCHHOﬁ X0 XHMHUYCCKHUX (1)I/ISI/IKO'
XUMHUYCCKUX ITPOLECCOB HAa OCHOBC HMCXOJHBIX CBOMCTB CHCTEM U BCIICCTB HMX COCTAaBJIAIO-
OInX, a TaAK¥XKC KOHEYHBIN PE3YIbTAT COOTBETCTBYIOMIHX ITPOLECCOB.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl OATOTOBKH
O0akajaBpa

Huctummaa «Pu3ndeckas XUuMuUs» BXOIUT B 0a30BYI0 4acTh O50ka 1 oOpa3oBaresb-
HOM MPOTrPAMMBI.
Jns u3ydeHus: TUcHMIUIMHBL «DPu3ndeckas XUMUs» HEOOXOOUMBbI 3HaHUS (YMEHHUS,
BJIa/ICHNUA), CQOPMUPOBAHHBIE B PE3YJIbTATE U3yUYEHUS TAKUX JTUCIUIUIMH KaK:
b1.5.10. «®u3ukan,
b1.b.12. «O6m1ast 1 HeOpraHu4ecKkas XuMus,
b1.5.09. «kMatemaruka.
3HaHUA YMEHUS U HAaBBIKH, MOJTYYCHHbIE MTPU U3YUYEHUU TAHHOW JUCIUIUIMHBI, OYAyT He-
00x0uMBI npu u3ydeHuH Aucuuiinisl b1.B.05S «XuMuueckas TeXHOJIOTUS TOILIMBA U YIJle-
pOIHBIX MaTepuanoB» u Hanucanuu BKP.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJsl) ¥ IUVIAHUPYEMble Pe3yJIbTAThI 00y4eHUs

B pesynbrare ocBoeHUS TUCHUILTHHBI «DH3HUECKast XUMUS) 00yUJaroImUics TOJKEeH 00ia-
JIaTh CIENYIOIUMHA KOMIICTCHIUAMU:

CTpyKTypHBII 3JIEMEHT

YpoBeHb OCBOEHHUSI KOMIIETCHIUIA
KOMIICTCHIINU

OIIK-3 -roToBHOCTBLIO HCIIOJIL30BATH 3HAHHS O CTPOCHUHU BELIECCTBA, IPHUPOAE€ XUMHUIEC-
CKOM CBSI3M B PA3IMYHBIX KJacCaX XUMHYIECCKHUX coeTHHEHUH 1JI1 MOHUMAHHUS CBOMCTB
MaTE€pHaJI0B U MEXaHU3MA XUMHUYECCKHUX MPOLHECCOB, MPOTECKAIIUX B OKPYKAKOIIIEM

Mupe
3HaTh OCHOBHBI€ MOHSTHUS U 3aKOHBI (PU3UUYECKON XUMUU
YMers: ONPEAEIISITE TEPMOANHAMUYECKHE XAPAKTEPUCTUKN XUMUUECKUX
peakuuii
Bnaners: METOJIaMHU MPEACKa3aHUsI IPOTEKAHNUS BO3MOKHBIX XUMUUECKUX
peakuuii

IIK-16 -cnoco0HOCTHIO IVIAHMPOBATH U MPOBOAUTH (pU3HYecKHe M XUMHYECKHUe IKCIe-
PHMMEHTBI, MPOBOANTH 00PAGOTKY MX Pe3yJIbTATOB U OLIEHMBATH MOTPEIIHOCTH, BbIIBU-
raTh rMNOTe3bl H YCTAHABJIUBATH IPAHUIBI UX IPHMEHEHHs, IPUMEHSATh MeTO/AbI Ma-
TeMAaTH4YeCKOIr0 AaHAJIN3a U MOJAeJTHPOBAHUSA, TEOPETHYECKOI0 M IKCIIEPUMEHTAIbHOI0

HccJae0BaAHUA
3HaTH OCHOBHBIE TTapaMeTPhl MPOBEACHUS (PU3UKO-XUMHUUECKUX HCCIIe-
JOBaHUU
VYMeTn: BBIOpATh MapaMeTphbl MPOBEACHUS (PU3NKO-XUMHUUIECKUX UCCIIEI0-
BaHUM
Bmanets: HaBBIKAMH TIPOBEICHUS (PU3UKO-XUMUUECKHUX UCCIICTOBAHMI




4 CTpyKTYypa U coiepKaHue TN CUUILITUHBI

OO0mas TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIsAeT 8 3adeTHBIX eauHull 288  akan.

4JacCcoB, B TOM 4YHUCJIC:

- KOHTakTHas pabora — _144  axaj. 4acos:

BHEay/IUTOpHAs —

ayautopHas —__ 136 akaj. 4acos;
8 akan.yacoB
caMmocTosiTenbHas padora — __ 72,6 akan
MOATOTOBKA K 3K3aMeHy — 71,4 akaj. yaca.

. 4acCoB.
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o | (Baxaz. ga- £ £ |Buncamocrosi- | TO KOHTPOJIA E: ==
Pazzesn/ Tema 2 5 7 y 5 3
N cax) B TEIbHOMI yCIIeBaeMOCTH H | &, S 2
JIVCHUTLINHBI - _ : g s 6 .| BT ©
< & w|F = & 2 paboThI IIPOMEXYTOYHOU| 5§ = B
=| 2E|EE g& aTTeCTaINu = 3
2l &5z235 25 5 &
=l E8|e8 & ° 5z
Q
IMpeamer u  wmeronsl,| 2 |12 |12/41 10 [ToaroroBka k|JIaGoparopHas OIIK-3
NOHATHUS W 3a7adu Qu- nabopatopHoii |pabota Nel, ycr- |- 3yB,
3U4ECKOM XUMHH XH- pabote Nel,|nblit onpoc. I1K-16 -
MHYECKass TEPMOIUHA- pabotra c 0Oub- 3yB
MHUKA. 3aKOHBI TEPMO- nmuorpadude-
JTMHAMUKH. CKUM MarepHa-
JaMH,  TOATO-
TOBKA K BBI-
noiaHenuto PI'P
Nel «Tepmonu-
HAMHUYECKHI
aHaIN3  XHMH-
YeCKHX  peak-
AN
Xumuueckoe u dazo-| 2 [16|16/711| - |20 [TonrotoBka k|Jlabopatopnas  |OIIK-3
BOE PaBHOBECHE nabopaTopHoit |[pabota Ne2, ycT- |—3yB,
pabote Ne2, |ub1it onpoc, cnayva [ITK-16 -
pabota ¢ Ou6-|PI'P Nel «Tepmo- |3yB
auorpaduue- | TUHAMHYECKHIA
CKMM MaTrepHa- |aHaJIu3 XUuMHue-
mamu. [loaro-|ckux peakuin»
TOBKa K OTYETY
no PI'P 1.
Peanbupie rasel. Bu-| 2 |6 | 6/3U | - |6 [TonroroBka k|Jlabopatopnas  |OIIK-3
palbHBIE  ypaBHEHUS, nabopaTopHoii |[pabota Ne3, ycT- |—3yB,
ypaBHeHHe  Ban-nep- pabote Ne3, |Hp1it onpoc I1K-16 -
Baansca.  CxuxeHue pabora ¢ Oub- 3yB
ra3os. auorpadguye-
CKUM MarepHa-
JaMu
Hroro no kypcy 2 |34|34/14| 0 |36 IK3aMeH
( 3cemecTp) 41
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Tepmonunamuyeckoe |2 [12| 6/21M | 6 |10 [TonroroBka k |Jlaboparopuass  |OIIK-3

ONMCAaHUE PACTBOPOB. nabopaTopHoii |[paboTa Ne4, ycT- |—3yB,

[laprmanbHpie  MOJIb- pabote Ne4, HBIH OIpocC. T1K-16 -

HBIC BEJTMYUHBI pabora ¢ 6uo- 3yB
auorpadguye-

CKUM Marepua-
mamu, IToaro-
TOBKA K BbI-
noiaHenue PI'P
No2 «Xummue-
CKasi KHHCTHKA)

Xumuueckas kuaernka | 2 |16 5/51M | 7 |18 [TonroroBka k |JlabopaTopHas OIIK-3
naboparopHoit |pabora Ne5, ycr- |- 3yB,
pabote Ne5, HBIH omnpoc, cnaya |[1K-16 -
paborta c 6u6- |PI'P Ne2 «Xumm- |3yB
avorpaduue-  |4eckas KHHETH-

CKHM MaTepua- |Ka»
JIaMH, BBIIIOJI-
Herue PI'P Ne2
«XuMHYECKas
KHHETHUKA

[MoBepxHOCTHBIE siBie-| 3 | 6 | 6/5 | 4 8,6 [TonroroBka k|Jlaboparopnas  |OIIK-3

HUS. nabopaTopHoit |[pabota Ne5, ycr- |—3yB,
pabote Ne5, |nb1it onpoc I1K-16 -
pabora ¢ Oub- 3yB
auorpadguue-

CKHM MaTrepHa-
JaMu
Hroro mo xkypcey 2 34| 17/12 | 17 |36,6 9K3aMEH
(4 cemecTp) n
HToro nmo nucuunin- 68|51/26 | 17 |72,6
He n

W — B TOM umcIe, yackl, OTBEJICHHBIE HA pa00OTy B MHTEPAKTHUBHOM (opMe.

5 Oopa3oBartebHble U MHPOPMAIMOHHBbIE TEXHOJIOTHH

OO0pazoBarenbHbIE TEXHOJIOTUH — 3TO IIETIOCTHAS MOJIENTb 00Pa30BaTEIBHOTO MPOIIEcca,
CHCTEMHO OIpENeNIonasl CTPYKTYpy U COJepiKaHHEe JAEATENIbHOCTH O0EUX CTOPOH 3TOrO
nporecca (TpernoaBaTens W CTYJACHTAa), UMEIOIIas HEeNbl0 JOCTIKEHHE IUTAaHUPYEMBIX pe-
3yJIbTaTOB C MOMpPaBKOW Ha WHAMBUIYyalbHbIE OCOOEHHOCTH €ro y4acTHHUKOB. TeXHOJIOruy-
HOCTb Y4e€OHOro mpoIiecca COCTOMT B TOM, YTOOBI clenaTh y4eOHBIM MPOLEcC MOJHOCTHIO

yIIpaBIISEMBIM.




OCHOBHBIMHU TPU3HAKAMH 00pPa30BATEIILHON TEXHOJOTHH B €€ COBPEMEHHOM TTOHUMAHUU SIB-
JISIOTCS:

— JIeTaJIbHOE ONMCaHue 00Pa30BaTENbHBIX LIETICH;

— TOA3TanHOE ONMHcaHue (MPOESKTUPOBAHUE) CIIOCOOOB JOCTHMKEHHS 33JaHHBIX Pe3yJIbTaTOB-
nesei;

— UCTOJIb30BaHUE OOPATHOM CBSI3U C LIETBI0 KOPPEKTUPOBKU 00Pa30BaTEIHLHOrO MPOLIECCa;

— TapaHTUPOBAHHOCTh JOCTUIAEMBIX PE3YJIbTATOB;

— BOCIIPOU3BOJMMOCTh 00pa30BaTEILHOTO MPoLlecca BHE 3aBUCUMOCTH OT MacTepCTBa Mpero-
JlaBaTes;

— ONTUMAJIBHOCTh 3aTPAYUBAEMBIX PECYPCOB M YCHIIUM.

Peanu3anus KOMIETEHTHOCTHOTO MOAXOJa MPEAyCMAaTpPHBAET HCIIOJIb30BAaHHE B Yy4eOHOM
Mpolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN B COYETAHUU C BHEAYIU-
TOPHOH paboTol ¢ 1enbio popMupoBaHUS U pa3BUTH MpodeccnoHanbHbIX HaBbikOB 1. Tpa-
AUIMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJOTMU OPUEHTUPYIOTCS HA OpraHU3aluio o0pa3oBa-
TEJBHOIO MpoIiecca, MPEANOIaraollyio MpsaMyl TPAHCISALUIO 3HAHUI OT IpernojaBaTels K
CTYJEHTY (IIPEUMYIIECTBEHHO Ha OCHOBE 00BSICHUTEIHHO-UILTIOCTPATUBHBIX METOJOB 00yue-
HUs). YueOHast 1esATeNbHOCTh CTY/ICHTa HOCUT B TaKUX YCIOBHSAX, KaK MPAaBUJIO, PETPOIYK-
TUBHBII XapakTep.

®opMbl Y4eOHBIX 3aHATHI C HCIOJIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

HudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3NIOKEHUE MaTepualia B JAUCHUILIMHAP-
HOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOATbHBIMH CpPEeJACTBAMU (MOHOJIOT TIpe-
MOIaBaTEIS ).

[TpakTueckoe 3aHstue B (popMe MpaKTHKyMa — OpraHu3anus yueOHoi paboThl, Halpas-
JICHHAsl HA pelIeHre KOMIUIEKCHOM yueOHO-TT03HABATENIbHOM 3a/1auu, TPeOyIoIel OT CTy/AeH-
Ta MPUMEHEHHUS KaK HaAy9HO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUICCKUX HABBIKOB.

JlaboparopHas paboTa — opranuzaius yueOHOU paboThl ¢ peaTbHbIMU MaTEpUATbHBIMU U
MH(POPMALMOHHBIMA 00BEKTaMH, SKCIIEPUMEHTAIbHAs padoTa C aHAJIOTOBBIMH MOJIEITISIMH pe-
ANbHBIX 0OBEKTOB.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

Ilepeuensy nadvopamopnvix pabom

1. Ompenenenuie HHTErpaibHON TEIOTHI PACTBOPEHUS COIU

N3y4eHne paBHOBECHS PEAKLIMU B3aUMOAECUCTBHSA yIJIEpOa C €r0 TUOKCUIOM
JlaBneHue HaCBIIIEHHOIO 11apa ¥ TEIUI0Ta UCIIAPEHUs YUCTOM KUJIKOCTH
Tperuii KOMIIOHEHT

Bimstnue Temneparypsl Ha CKOPOCTb XUMHUYECKOW PEaKIINH

Ancopouust

ook wd

JAOMAITHEE PACYETHO-I'PA®HYECKOE 34A/[AHHUE Nel
«Tepmoounamuyeckuil aHanu3 XuMU4eCKUX peaxyuii)

HUccnenoBanue 1
JIJ1st peakiiuu BBIMOJHUTE CIIETYIOIIee:

1.1.CocTaBuTh ypaBHEHHWE 3aBHCHMOCTH OT TEMIIEpPaTypbl BEJIMYUHBI TEIUIOBOTO 3(dekTa
AH®: = f(T) u u3menenus sutponuu AS°; = f(T).

1.2.Boruncauth BemuauHbl ACp, AH%: | AS®:, AG°: m InK, npu Heckonpkux TemmepaTypax,
3HAYEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATYPHBIM UHTEPBAJIOM M IIIaroM temreparyp. [loaydeH-
HbIE 3HAUCHHUS UCIIOJIB3YIOTCS IIPU MOCTpoeHuu rpadukos B koopauHaTax ACp— T; AH —T;
AS% —T; AG°% —T n InK, - 1/T.



1.3.IToab3ysice rpapuxom InK, — 1/T , BeiBecTH npubimkeHHoe ypaBHeHue Buaa InK, = A/T
+ B, roe A, B — mocTosHHEIE.

HccaenoBanme 2

2.1. Ucnonb3ys npaBuiio (a3 ['mb06ca, s paccMaTpuBaeMOi CUCTEMBI ONPEACIIUTh KOJIUYe-
cTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCJIO CTETICHEH CBOOOIBI.

2.2. OnpenenuTh BO3MOXHOE HalpaBlieHUE MPOTEKAHUS UCCIIEyeMON peaklMi U paBHOBEC-
HBI cocTaB ra3oBoil ¢asel npu gasienuun (klla) u remneparype (K). Ilpu pemennn 3anaqn
UCIIOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM | smmupuueckoe ypasHeHue InK,=A/T+B wu
JaHHBIE 00 MCXOAHOM COCTaBe Ta30BOM (a3bl

2.3. YcTaHOBUTH HalpaBlieHUE CMEIEHUSI COCTOSHUS PAaBHOBECHUSI pacCMaTpUBAaEMOM cHcTe-
MBI TIPH:

a) YBEJIMUEHUH JaBJeHUs (IIOCTOSTHHAS TEMIIEpaTypa);

0) yBEJIMUEHUH TEMIIEPATYPhI (IIOCTOSHHOE J1aBJICHUE).

AOMAIIHEE PACYETHO-I' PAOHYECKOE 3A/TJAHUE No2
«Xumuueckas KuHemMuKa»
Dopmynuposka 3a0anus
HccaenoBanme 1

Jnst peaknu A+B — MpoayKThl peakiiny, HadalbHbIe KOHIIEHTPAIUH (C,) BEMIECTB A 1
B paBHBI H COCTABISIIOT: Co(A)= Co(B) = €0 = ... Monb/am® (koI0HKa 6, TabuL. 20).

M3MeHeHne KOHLEHTpaluui BeecTB (Ci) BO BpeMeHH (Tij) IpU pazIuvHbIX TeMIlepary-
pax (Tj) HaxomATCA B CTPOKE COOTBETCTBYIOLIEH HOMepy 3aaanus Tabn.20. Haiitu sHepruto
axtuBamu (E), npemskcnoneHnmanbabiii MHOXHTEND (ko) 1 BpeMs (1s5), 32 KOoTOpoe ... % Be-
mectB A u B (komonka 21, Tabn. 20.) mpu temnepatype Ts = ... K (komonka 20, ta6n. 20)
IPEBPATUTCS B MPOIYKTHI PEAKIIHH.

Cnucok eonpocoe 01 Ik3amena no oucyunaune «Quzuueckas xumua» 2 Kypc, 3 cemecmp

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.

[TepBerit 3akoH TepMoauHaMuku. [loHaTre o TeroBoM dddekTe, TETIOTH 00pa3oBaHus, ToO-
peHus1, pacTBOpeHus, (pa30BbIX npeBpaiieHuil. 3akoH ['ecca. Pacuersl mo 3akony I'ecca.
BnusiHue TemnepaTypsl Ha Te10BoM 3 (exT.

3akoH Kupxroda. PacueTs! TemnoBbix 3¢ dexToB no 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMMKH.

TepmoauHaMuyeckue QyHKIMH, XUMUYECKUH MOTEHIMAN, OOIIMe YCIOBUS PaBHOBECHUS CHC-
teM. DHeprusi [ m66ca u sHeprus ['enpbMrompiia Kak KpUTEPUH, ONPEACIISIONINE HAITPaBICHUE
Y TIPEJEIT IPOTEKAHUS IIPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTe 0 ¢a30BOM paBHOBECHH, OCHOBHbBIE omnpezeneHus ¢pazoBoro paBHosecus. [IpaBuio
¢a3 'n60ca, ero npuMeHeHue.

®a30Boe paBHOBECHE B OJJTHOKOMITIOHEHTHBIX cucTeMax. YpaBHenne Knaysmyca-Knanelipona,
pacueTbl OCHOBAHHBIE Ha ’TOM ypaBHEHUE.

VYcnoBuss XMMHUYECKOTO PaBHOBECHs. 3aKOH JEUCTBYIOIIMX MacC (TEPMOJAMHAMUYECCKUN).
KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Buael koHCcTaHT paBHOBecHs. PaBHOBeCHS B T€TEPOreHHBIX CHCTEMaX.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

HampaBnenue peakuuii B 3aKpbITBIX CHCTEMaX. Y PaBHEHUE M30TE€PMbl XUMHUUYECKON PEaKIIUH
Bant-T'odda, ee npaktuyeckue mpuioxkeHus. YpaBHEHHE H300apbl-U30X0pbl peakuuu. Me-
TOJIbI pacuyeTa KOHCTAHTbI pPAaBHOBECHSI.

ITpaBuiio Jle-IllaTenbe, ero nmpakTuyeckoe NpUMEHEHHUE. BinsHue NaBiIeHMs HA MOJIOKEHUE



paBHOBECHUA.

Cnucok eonpocoe 01s rk3amena no oucyunaune « Quzuyeckan xumusay 2 Kypc, 4 cemecmp
Peanbuble raszpl. OmnucaHue peanbHBIX I'a30B C HCIOJIB30BAHMEM BUPHUAIbHBIX YPAaBHEHUM.
Temmneparypa boiuisa. Cmpicn BUpHaibHBIX KO3 duIHeHToB. YpaBHenue Ban-nep-Baanbca.
Dddekt xoyns — Tomncona. Temneparypa uaBepcuu. CKUKEHUE Ta30B.

Onpenenenne nousATHs “pactBop”’. CrocoObl BEIPAXKEHUS COCTaBa PACTBOPOB.

Bnusinue pa3nuuHbIX GakTOpOB HA PACTBOPUMOCTD.

Monenu pacTBOPOB: UACANbHbIE (COBEPIIEHHBIE) M OECKOHEYHO pa30aBIeHHbBIE PACTBOPHI, UX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunanbsHblie MOJISpHBIE BEIMUUHBL, UX OIPEECIICHUE.

CpoiicTBa pa30aBiIeHHbIX PACTBOPOB HE IEKTPOIUTOB. J(aBiaeHue napa Haj pacCTBOPOM, TEM-
neparypa KUIeHus U 3aMep3aHusl.

OcHOBHBIE IOHATHS XMMUYECKON KUHETUKU.

Crioco0b1 onpezneneHus CKOpocTd peakiuu. @opmanbHasi KHHETHKA TOMOTEHHBIX PEaKIHUi.
3aKOH JIEUCTBYIOIIUX Macc.

Ilopsiaky peakuuii ¥ UX MOJIEKYJISIPHOCTb.

Peakuuu nepBoro, BTOporo 1 n-ro MopsiiKos.

Kunerndeckue ypaBHeHMsI JUIsl peakUUi pa3IMYHbIX TOPSIKOB.

ITepuon nonynpeBpalieHus.

KoHcTanTa ckopocTu peakiyu, ee CBOMCTBA, pa3MEPHOCTH U ONIPEACICHUS.

MeTtoapl onpeniesieHus NOpAAKa PEaKIIUH.

[ToBepxXHOCTHOE HATSKEHHUE, METOJIbl €M0 U3MEPEHUS.

AncopO1ysi, OCHOBHBIE ITOJIOKEHUS U YPaBHEHHUS a/1COPOLIMH.

Ypasaenue ['n60ca.

VYpaBaenue Opelinanuxa. YpaBaenue Jlenrmropa.

3aBUCUMOCTb a/ICOPOLIUU OT TEMIIEPATYPBHI.

7 OneHoYHbIE cpeacrea AJisi MIPpOBCACHUSA HpOMe)l(yTOqHOﬁ arrecranuun

a) [lnanupyemsle pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl MPOBeIeHUs MPo-
MEKYTOYHOM aTTeCTALMHU:

CtpyKTypHBII
PYKTYP [Inanupyemsble pe3yib-
JJIEMEHT OneHouHsble cpeacTBa
TaThl 00y4YeHHUS
KOMITIETEHIINH

OIIK-3 -roTOBHOCTBHIO HCIOJIB30BATh 3HAHUS 0 CTPOEHUH BelleCTBa, IPUPO/Ie XMMHYe-
CKOM CBSI3M B Pa3JIMYHBIX KJIACCAX XMMHYECKHUX COeJUHEHMIl VI IOHUMAaHUs CBOMCTB
MAaTepHaJI0B M MEXaHM3MAa XHMHYECKHX NPOLECCOB, MPOTEKAIIIHUX B OKPY/KAIOLIEM

Mupe
3HaTh OCHOBHBbIE NOHATHA U | CNMCOK BONMPOCOB /sl IPOBEJAeHUS IK3aMeHa 110
3aKOHbl  (PU3UYECKOH | NHCIHMIINHE
XHUMHHU OCHOBHBIE TTIOHATHUSI TEPMOANHAMHKH.

IlepBbIil 3ak0H TepmoauHaMuKU. [IoHATHE O TemIO-
BOM J3(¢dekTe, TEIIoThl 00pa3oBaHUs, TOPEHMUS,
pacTBopeHus, (a3oBbIX NpeBpalieHuid. 3akoH [ec-
ca. Pacuertsl o 3akony I'ecca.

Bausinue Temriepatypsl Ha TEIUIOBOU AP QEKT.
3akon Kupxroda. PacueTs! TemiaoBbx 3ppeKToB 1o
3akoHy Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3yib-
TaThl O0Y4YEHUs

OneHouHble CpeacTBa

Tepmoaunamuyeckue (QyHKIUHU, XUMUYECKHH I1O-
TEHIMaJ, OOIIMe YCIOBUS PABHOBECHUS CHUCTEM.
Oneprust ['n66ca u sHeprus ['enbMrosbpiia Kak Kpu-
TEPUM, OIPEACISAIOUIUE HaIlpaBI€HUE M IIpenen
MIPOTEKaHUs MPOIECCOB B HEU3OJIMPOBAHHBIX CHUC-
TeMax.

[TonstTre o ¢pa30BOM paBHOBECHH, OCHOBHBIE OIpe-
nenenust ¢azoBoro paBHoBecus. [IpaBuio ¢a3 ['ub-
Oca, ero MpUMEHEHHE.

da30Boe paBHOBECHUE B OJIHOKOMIIOHEHTHBIX CHC-
temax. YpaBHenue Kinaysuyca-Knaneiipona, pacue-
Thl OCHOBAHHBIE Ha ’TOM ypaBHEHUE.

VYca0BUs XUMHYECKOTO paBHOBECHS. 3aKOH JEHCT-
ByIOIIMX Macc (TepmoauHamuveckuit). Koncranra
XUMHUYECKOTO PaBHOBECHSI.

Buner koHcTaHT paBHOBecus. PaBHOBecus B retepo-
TEHHBIX CUCTEMaX.

Brnusinue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.
HampaBnenue peakuuii B 3aKpBITBIX CHCTEMAX.
VYpaBHeHHE U30TEPMBbl XUMUYECKOIN peakiuu BaHT-
Fododa, ee mpakTHUECKUE TPUIIOKEHUS. Y paBHEHHE
M300apbI-U30X0PBl peakiuu. MeTobl pacyeTa KOH-
CTaHTbl PaBHOBECHSI.

[IpaBuno Jle-lllaTenpe, €ro MpakTHYECKOE MpPUME-
HeHue. BnusiHue naBieHMs] HA IMOJOXKEHHE paBHO-
BECHSI.

Onpenenenne moHATUs “pacTBOp”. CrmOCOOBI BHI-
pa’keHHUs COCTaBa PaCTBOPOB.

Bnusinue pa3nuyHbix pakTOpOB Ha paCTBOPHUMOCTb.
Mogenu pacTBOpoB: ujaeaibHbIE (COBEpIICHHBIE) U
O0EeCKOHEYHO pa30aBJIEHHbBIE PACTBOPHI, UX OTINYHE
OT peaJIbHBIX PACTBOPOB.

3akonbl Payns u I'enpu. IlapuumanbHble MONsIpHBIE
BEJIMYMHBI, UX OIIPEIEIICHHUE.

CaolicTBa pa30aBiIeHHBIX PACTBOPOB HE JIEKTPOJIU-
ToB. JlaBiieHue mapa HaJx pacTBOPOM, TeMIIEpaTypa
KHUIICHUS U 3aMep3aHusl.

VYMmers:

OmnpeaAcIATL TCPMOAN-
HaMHUYECKHUE XapaKTe-
PUCTHKU XUMHUYCCKHUX
peakuun

3agauu AJ9 CaMOCTOSITEILHOTO PelIeHusl
3agava 1
Hcxons u3 clieayromux TePMOXUMUIECKIX ypaB-
HEHUM:
1) H,+0,=H>0, . A H0:-184 KJIx,
2) H,0,=H,0+0,50,; AH’=-96 k][x,
oTpezeNuTe TeIoBoN AP (HEKT peaKkuu:
3) H+0,50,=H,0, AH’=?
3agaua 2
Ongenenme saTpomnuto 15t Cl, npu Temmneparype
625°Cu  pmaBnenuu 35,5k[1a. JlanHblie, HEOOXOIU-
MBIC JIJIS pacueTa  (CTaHJAPTHYIO SHTPOIHIO, 3a-




CTpyKTypHBII

[Inanupyemblie pe3yib-

JJIEMEHT OneHouHble CpeacTBa
TaThl O0Y4YEHUs
KOMIIETEHIINH
BHUCHUMOCTb TEIJIOEMKOCTH OT  TE€MIIEPATYphI)
B3sITh U3 crpaBounuka. Cuutars Cl, uueanbHbiM
ra3oM.
Bnaners: METOJIaMHU IIPEICKa3a- 3ajaHue Ha peleHUe 32/1a4 U3 Npodeccuo-

HUS NPOTCKaHUA BO3-
MOHBIX XUMUYECKUX
peakuui

HaJabHO# obaactu (JOMAIIHEE PACUETHO-
I'PAOUYECKOE 3AJJAHUE Nel «Tepmonuna-
MUYECKHUI aHAJIN3 XUMUYECKUX PEaAKIIHiI»)

J1st peakiiuu BBIMOJIHUTD CIIEyIOIIEe:
Hccnenoanne 1
1.1.CocraButh ypaBHEHUE 3aBUCHUMOCTU OT TEMIIE-
partypbl BeauurHbI TerioBoro 3ddexra AH, = f(T)
U u3MeHeHus SHTporun 5S°; = f(T).
1.2.Beruncnuts BenuauHbl ACp, AH®  AS®;, G 1
InK, npu HeckoibKuUX TemIepaTypax, 3Ha4ECHUs
KOTOPBIX 3aaF0TCSI TEMIIEPATYPHBIM WHTEPBAJIOM U
miarom Temmepatyp. [lomyueHHble 3HaYeHHS HC-
MOJIB3YIOTCS TIPH TTOCTPOCHUU TPaUKOB B KOOPIH-
HataXx ACp—T; AH: —T; AS°% —T; AG° — T u InK,
- 1UT.
1.3.Ilonb3ysice rpadpuxkom InK, — 1/T , BeIBeCTH
npubnmwkeHHoe ypapHeHue Buza InK, = A/T + B,
rae A, B — nocrosiHHbIe.
Uccnenoanue 2
2.1. Ucnonb3ys mpasuino (a3 ['mbbca, mias pac-
CMaTpPUBAEMOI CHCTEMBI OIPENEIUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCJIO CTeTeHen
CBOOO/IBI.
2.2. OnpenenuTh BO3MOXKHOE HaIlpaBJIEHUE MPOTE-
KaHMUS UCCIENYEMON PEAKLIUHM U PAaBHOBECHBIA CO-
cTaB ra3oBoi (a3l npu aasneHuu (klla) u temme-
parype (K). Ilpu pemeHuM 3aayu HCMOIH30BATH
BBIBEJICHHOE B WCCIEIOBAaHUHM | »MIHpHUECKOe
ypaBHeHue InK,=A/T+B u naHHble 00 MCXOIHOM
cocTaBe ra3oBoi (a3l
2.3. YcTaHOBUTH HampaBiCHHE CMEIICHHS COCTOS-
HUS pAaBHOBECHS paCCMaTPUBAEMON CHCTEMBI TIPH:
a) YBEITMYEHUU JaBJieHUs (ITOCTOSHHAS TEeMIIepaTy-

pa);

0) yBelMuUeHUH  TeMmmeparypbl  (TOCTOSIHHOE
JaBJICHUE). (IOMAIIIHEE PACYETHO-

I'PAONYECKOE 3AJIAHME Nel
«TepMOAMHAMUYECKAN ~ aHAIM3  XHUMHYECKUX
peaKImii»)

IIK-16 -cnocoGHOCTHIO IVIAHMPOBATH U MPOBOAUTH (pU3HYeCKHe M XUMHYECKHUeE IKCIe-
PMMEHTBI, IPOBOAUTH 00PadOTKY MX pe3y/IbTATOB M OLEHMBATH MOIPELIHOCTH, BbI/IBH-
raTh rUNoTe3bl M yCTAHABJIMBATH IPAHULBI HX IPUMEHEHHUsI, IPUMEHATh MEeTOAbI Ma-
TEMATHY€eCKOr0 AHAJIN3a U MOACTHPOBAHUS, TEOPETHUYECKOI0 U IKCIIEPHMEHTATbHOI0




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3yib-
TaThl O0Y4YEHUs

OneHouHble CpeacTBa

HCCIeI0BaAHUA

3HaTh

OCHOBHBIE IapaMeTpsl
npoBeieHust  (hU3MKO-
XUMHUYECKHX HCCIIe0-
BAHUU

CnHcok BONPOCOB /ISl IPOBe/IeHUs IK3aMeHa 110
AUCIHHIJIMHE

OcHOBHbBIE TOHATHUS XUMHUYECKON KUHETUKU.
CriocoObl ompefieieHuss CKOpocTH peakinuu. Dop-
MaJibHasi KMHETUKA TOMOTEHHBIX peakiuil. 3aKoH
JIEUCTBYIOLIUX MACC.

[Topsinku peakiuii 1 UX MOJEKYISIPHOCTb.

Peakiiuu nepBoro, BTOporo u n-ro mopsiikoB.
Kunernyeckue ypaBHEHUS AJIs peakuil pa3InIHbIX
MOPSIIKOB.

[Tepuox nomynpeBpamieHus.

KoHcTanta ckopocTH peakiuu, €€ CBOMCTBA, pa3-
MEPHOCTH U OIPE/ICIICHUS.

Mertoabl onipeiesieHus: OPsJIKa PeaKIuu.
[ToBepxHOCTHOE HATSKEHUE, METOJBI €ro M3Mepe-
HUAL.

AncopOuusi, OCHOBHBIE TOJOXKEHUS U YpPaBHEHHS
azicopOoIum.

VYpasuenue ['n60ca.

VYpasuenue Opeitnnxa. YpaBHenue JIeHrmMropa.
3aBUCHUMOCTD a/ICOPOIIUU OT TEeMIIEPaTyphl.

YmeTh

BBIOpaTh  MapameTpbl
npoBeneHusT  (PHU3HUKO-
XUMHYECKHX HCCIEI0-
BaHUI

3agaHue AJ51 CAMOCTOSITEILHOT0 MPOBeIeHU
HCCJIeIOBAHMIA:

1.M3yunTh BIUSIHUE TEMIIEPATyphl HA CKOPOCTH XH-
MHYECKOW peakiuu (J1adbopaTopHas padora Ne3)

2. OnpenienuTh BETUYHHY aJICOPOITUU Ha TPAHULIC
KHUJIKOCTh-Ta3 (JabopaTopHas pabora Ned)

Bnanets

HaBBIKAMH TTPOBEJICHUS
(UBUKO-XUMHYECKUX
UCCIIEI0BAHUN

3anaHue Ha penleHHe 32124 U3 NPodeccCuoHAb-
HOH 00J1aCTH:

(momarmHee pacueTHO-Tpaduueckoe 3aaanue Ne2,
«XUMHUYECKass KHHETUKA)

[na peakuun A+B — npoAyKThl peakny, Ha4allb-
Hble KOHLEHTpaluu (c,) BemecTB A u B paBHbl u
COCTABIAIOT: Co(A) = co(B) = Momb/mm°.

Haiitn snepruto aktuBauuu (E), npeaskcrnoHeHu-
anbHBIH MHOXHUTENH (Ko) U BpeMs (Ts), 32 KOTOpoe
... % BemectB A u B npu temneparype Ts = ... K
NPEBPATUTCS B MPOAYKTHI PEaKLUH, €CIIU U3BECTHO
M3MEHEeHHEe KOHIICHTpAIui BeIecTB (Cj) BO BpeMme-
HU (Tj) IpU pa3auuHbIX Temmeparypax (Tj).

0) [lopsinok NMpoBeeHUsI MPOMEKYTOYHOM ATTECTALMH, IT0KA3aTeJH U KPUTEPHUH OlLe-

HUBAaHUA:

HpOMe)KYTO‘lHaSI arrecranus 1Mo JUCHUINIMHE BKIIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, 110~
3BOJIIIOIINE OLUCHUTE YPOBECHL YCBOCHUSA O6yanOIHHMHC${ 3H3HI/II>1, W MPAKTUYCCKUE 3aJIaHUA,




BBISBJISIFONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIAICHUHN, IIPOBOIUTCS B hopMe IK3a-
MeHa Ha 2 kypce (3 u 4 cemecTphl).

DK3aMeH 10 JaHHOW JUCHIHUIUINHE TPOBOAUTCS B YCTHON (hopMe 1O IK3aMEHAIIMOHHBIM
OmieTaM, KaXIbIid U3 KOTOPBIX BKIIFOYAET 2 TEOPETHUECKUX BOIPOCA U 3a/1a4a.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OILICHKY «OTJIUYHO» (5 0aJUIOB) — 00yYaIOLIHIiCS JEMOHCTPUPYET BBICOKHI YPOBEHB
c(hOpPMUPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HAHUE
y4eOHOT0 MaTepuaa, CBOOOHO BBIITOJIHAET MPAKTUYCCKHUE 3aJaHHsI, CBOOOTHO OTIEPHPYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpPMUPOBAHHOCTH KOMITETEHITUI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHBIC ONTHMOKH, HETOUHOCTH, 3aTPYAHCHUS TIPU aHATMTUICCKUX OTICpAIIHsIX, ITepe-
HOCE 3HAHWW U YMEHUI Ha HOBBIC, HECTaH/IaPTHBIC CUTYAIUH.

— Ha OILICHKY «YJIOBJIETBOPUTEJIBHO» (3 Oayuia) — 00yJaroIuics IEMOHCTPUPYET OPOTo-
BBIIl YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUI: B XOJI€ KOHTPOJIBHBIX MEPOTIPUSATHH TOITyC-
KalOTCs OIIMOKH, MPOSIBIISICTCS OTCYTCTBUE OTIICIBHBIX 3HAHUW, YMEHHI, HABBIKOB, 00y4ato-
IIWICS UCTTBITHIBACT 3HAYUTEIIHHBIC 3aTPYAHCHHS IIPU ONIEPUPOBAHUY 3HAHUSIMA U YMCHHUSIMH
IIPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEJIbHO» (2 Oaiia) — 00ydaromuiics JEMOHCTPUPYET 3Ha-
Hus He Oosiee 20% TeopeTHUECKOro MaTepuana, A0MyCKaeT CyIIeCTBEHHbIE OIIHMOKH, HE MO-
JKET MOKa3aTh MHTEUICKTYAIbHBIC HABBIKH PEIICHUS TPOCTHIX 3a7ad.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbHO» (1 6amt) — o0ydaromuiics He MOXKET MOKa3aTh
3HAHMS Ha YPOBHE BOCIIPOU3BEICHUS U 00BsICHEHHS HH(POpMAIIHH, HE MOXET IT0Ka3aTh WH-
TEJJICKTYaJIbHBIC HABBIKKA PEIICHUS IPOCTHIX 3a/1a4.

8 YueoHo-MeTOIMYEeCKOE U HH(POPMAIHOHHOE 00ecTieyeHre TUCHUILTHHBI

a) OcHoBHAafA JIUTEPATYpA:

1.bokmrreitn b. C. ®uznyeckas XUMus: TEPMOJUHAMIKA U KHHETHKA [ DIEKTPOHHBIN pecypc]:
yuebHoe nocodue / b. C. bokmreitn, M. . Mennenes, 1O. B. IloxBucHeB. — DIeKTpOH. JaH.
— Mocksa : MUCHC, 2012. — 258 c. — Pexxum nocryna:

https://e.lanbook.com/book/47443

2. ®usnueckas xumus : yuebHoe nocobue / 3. B. dronpauna, C. I1. Knoukosckuii, H. FO.
CeeunnkoBa u ap. ; MI'TY. - 2-e uzn. - Maraurtoropek : MI'TY, 2017. - 127 c. : wi., nuarp.,
rpad., TabJI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3506 pdf&show=dcatalogues/1/1

514311/3506.pdf&view=true (mata obpamienus: 04.10.2019). - MakpooObeKT. - TeKCT: 311eK-
TPOHHBIU. - IMeeTcs neyaTHsIid aHaAJIOr.

0) lonojiHUTeILHAS JIUTEPATypa:

1. Xumudeckasi KUHETHKA U aJCOpOLMs: METOJ. YKa3aHWs JUIsl CTYIEHTOB IO JUCIUIUIMHE
"®usnueckas xumus" / [3. B. Jonpauna, C. I1. Knoukosckwuii, H. 0. CBeunukoBa u mp.] ;
MI'TY. - Maruutoropck : MI'TY, 2013. - 1 snektpon. ont. muck (CD-ROM). - 3arn. ¢ tu-
Ty JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1258 pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

2. IloBepxHOCTHBIE siBIIEHUS. AncopOrmst : yueOHoe mocodue / A. H. Cmupros, H. FO. Cseu-
HukoBa, C. B. FOnuna, 3. B. Tronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snek-
TpoH. ont. auck (CD-ROM). - 3ar. ¢ Turyn. skpana. - URL:



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1
139847/3417.pdf&view=true (mara obpamienus: 04.10.2019). - MakpoooOwekT. - Tekcr :
anekTpoHHBIH. - ISBN 978-5-9967-0966-3. - CBenenus nocrynusl Takxke Ha CD-ROM.

3. Monpauna, 2.B. TepMoauHaMyuKka XHUMHUUYECKHX PEAKIUN: ydeOHOe Mmocodue [DIeKTpOoH-
Heiii  pecypc]: 2.B.dwoapauna, C.I1.Knoukosckuii, A.H.Cmupno, H.KO,CBeunukosna,
M.A.lllepctoburos, C.B.FOguna ®I'BOY BIIO «MarHuTOropckuii rocy1apcTBEHHBIN TeX-
Hudeckuil yHuBepcuter uM. .M. HocoBa». Dnekrpon. tekcrt. man.(1,85 M6) — Maruuro-
ropck: ®I'BOY BIIO «MI'TVY». 2013. — lanekt. ont. auck (CD-R) —Cucrem. tpeb.: IBM
PSC JTrwo6oii 6onee 1GHz; 512 M6 RAM; 10 M6 HDD; MS Windows XP u Beime. Adobe
Reader 8.0 u Boime; CD/DVD-ROM nuckoBOI; MBIIIb. — 3aril. ¢ TUT. 9KpaHa. Peskum jgoc-
tyna: http://catalog.inforeg.ru/Inet/GetEzineByIlD/295025.

B) MeToauyecKkue yKa3aHusi:

1. JIaBopaTopHBIil MPAKTUKYM MO (HU3UIECKON XUMUH : YIeOHO-MeToauuecKkoe mocodue / A.
H. Cmupnos, H. 0. Ceeunukona, C. B. FOnuna, 2. B. ionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢ Turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooO6bekT. - Tekcr :
AIIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

r) [Iporpammuoe obecrnieuenue:

Haumenoanue [10 Ne norosopa Cpox neicTBUs TMLIEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager 16_?860%0 PACHPOCTPAILIEMOC | 50 cpouro
7Zip CBOOOJIHO PacIpOCTpaHsIeMOe | OECCPOUHO

NuTepHeT-pecypcesr:

1. ®enepanbHblil HHCTUTYT NPOMBILUIEHHON coocTBeHHOCTH : callT POCITATEHTA /
OUIIC. — Mocksa : DUTIC, 2009 — . — URL: http://www1.fips.ru/

2. Poccuiickuii unaekc HayyHoro nutupoBanus (PUHL) : HantmonansHas 6ubianorpaduue-
ckast 6a3a JaHHBIX HAYYHOTO IUTUPOBaHUs. — Tekct: anekrpoHHsblit // eLIBRARY.RU : Ha-
y4Hasi 3JIeKTpOHHas Oubnuoreka : caidT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp.

3. Akanemus Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ .

4. EnuHOoe OKHO J10CTyTa K MHPOPMALIMOHHBIM pecypcaM : 3JIeKTpOHHas Onbauoreka : caiT /
OI'AY THUU UTT "UHOOPMUKA". — Mocksa, 2005. — . —-URL: http://window.edu.ru/.
5. East View Information Services : DnexkrponHas 6a3za nepuoaudeckux nzganuii / OO0
«BUC. — URL: https://dlib.eastview.com/.
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9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUNINHBI (MOIYJIs1)

Tun u Ha3BaHUE ayJUTOPUH

OcHaluenue ayJuTopun

Y4yeOHast aytuTopus JJis TPOBEICHUS 3aHATUH JICKIIH-
OHHOI'O THIIA

Jlocka, MyJIbTUME TUMHBIN ITPOEKTOP,
JKpaH

YueOHast ayJUTOpHUs JJIsl IPOBECHHS J1a00paTOPHBIX
paboT: nabopaTopusi GU3NIECKON XUMUU

JlaGopaTopHble YCTAaHOBKH Ui TPO-
BEJICHUS JIADOPATOPHBIX PadoT:

- YCTaHOBKa ISl OINpeaesicHue MHTe-
IPAJIBHOM TEIUIOTHI PacTBOPEHUS CO-
;

-YCTAaHOBKa JUIsl M3Y4YEHMs] peaKUuu
C+CO,=2CO

-yCTaHOBKA JIA ONPCACIICHHUA TaBJIC-
HHC HACBIIIICHHOT'O I1apa,

-OropeTkn ¥ J1abopaTopHas Iocyaa
JUISL TIPUTOTOBJICHUS PACTBOPOB IS
nabopaTopHoit «TpeTuil KOMIIOHEHT B
JBYXCIIOMHOM JKUJIKOCTIY;

- YCTaHOBKA JIJIs ONPEJICTICHUS BIUS-
HUE TeMIIepaTypbl HA CKOPOCTh XH-
MHUYECKON PEAKIINU;

- YCTaHOBKa JJIs1 OpeIeTIeHuUs ajl-
copOIMHY HA TPAHUIIC KUJKOCTh — I'as.

YueOHble ayIUTOPHH Ul CAMOCTOSITENIbHONU PabOTHI:
KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIC 3aJIbI OMOINOTEKH
OI'BOY MI'TY

ITepcoHabHBIC KOMITBIOTEPHI C MaKe-
tom MS Office, Beixonom B MHTEpHET
Y C JIOCTYIIOM B 3JIEKTPOHHYO HH-
(hopmarmoHHO-00pa30BaTEIBHYIO
Cpeny YHUBEpCUTETa

YuebHast ayIuTOpHS JJIs TPYITIOBBIX U UHIUBUyaTh-
HBIX KOHCYJIbTALUM, TEKYLIErO KOHTPOJISL U IPOMEXKY-
TOYHOU aTTECTALUU

KomnbroTepHast TEXHUKA C TAKETOM
MS Office, ¢ mogkaroueHneM K cetu
«HTEpHET» U C TOCTYIIOM B 3JIEK-
TPOHHYIO HH()OPMAITHOHHO-
0o0pa30BaTeNbHYIO Cpely YHUBEPCHU-
TeTa.

CriennanusupoBaHHas MeOesb

[Tomerenus 11t XpaHeHUs: U TPOPIITAKTUIECKOTO 00-
CIIy’)KMBaHHS Y4eOHOTO 000pyT0BaHUS

Cremnaxxu 1715l XpaHeHHs yaeOHOTO
o0opynoBaHus

WNHcTpyMeHTH U1 peMoHTa Jiabopa-
TOPHOT'O 00OPYIOBAHMS




