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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

L[eJIBIO OCBOCHUSA TUCHUIIIINHBI «DU3nYeCKass XUMHU SIBIISICTCH:

JOCTHMIXKCHUC BO3MOXXHOCTH OIIMCBhIBATH BpeMCHHOﬁ X0 XHMHYCCKHUX (1)I/ISI/IKO'
XUMHUYCCKUX ITPOLECCOB HAa OCHOBC HMCXOJHBIX CBOMCTB CHCTEM H BCIICCTB HUX COCTAaBJIAIO-
OInX, a TaAK¥XKC KOHEYHBIN PE3YIbTAT COOTBETCTBYIOIHMX IIPOLCCCOB.

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

JMucrtumuinaa «Dusnueckas XUMEs BXOJIUT B BApUATUBHYIO 4acTh OJoka 1 oOpaszoBa-
TEJIBbHON NPOrPAMMBL.

Hnst u3yuenust pucuuruinibl «Dusnyeckas XuMus HEOOXOIUWMBI 3HAHUA (YMEHHS,
BJIa/ICHUA), CHOPMUPOBAHHBIE B PE3y/lbTaTe€ M3YyUEHUS TAKUX AUCHUIUIMH Kak: «Du3ukay,
«XuMmusa», «MaTteMaTHKa.

3HaHUA YMEHHS ¥ HaBBIKH, MOJYYCHHbIC TIPU U3YUCHHUH JaHHOW NUCUUIUIMHBI, OyIyT
HEOOXOAUMBI TIPU MU3YUYCHUH TUCHUIUTUHBL. «MartepuanoBenenue», «OCHOBBI METaLTypruye-
CKOro IpOU3BOACTBaY», «Mertajtyprudeckas TEIUIOTEXHUKa», «Du3ndeckas XUMHUsl MUpOMe-
TAJUTYPraYeCKUX Mpo1eccoB» U Hanucanuu BKP.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJisl) ¥ IUVIAHUPYEMble Pe3yJIbTAThl 00y4eHUs

B pesynbrare ocBoeHUs AUCHUILTUHBI «PHU3NUEcKast XUMUs» 00yUJaromuics T0JDKeH 001a-
JIaTh CIENYIOLIUMHA KOMIICTCHIUAMH:

CTpyKTypHBIN 3IEMEHT

YpoBEeHb OCBOEHUSI KOMIIETECHIIUIA
KOMIICTCHIITNNU

OIIK-4 roTOBHOCTBIO COUETATh TEOPHIO M MPAKTUKY JUIsl pEIICHHs] NHKEHEPHBIX 3a]1a4

3HaThb OCHOBHBIC ITOHATHUSA U 3aKOHBI (1)I/ISI/IIICCKOI71 XUMHHN

YMeTn: OMpEaACIIATbL TCPMOJMHAMUYCCKUE XAPAKTCPUCTUKN XUMHUYCCKUX
peaxkuuii

BJ'IaI[eTBZ MCTOdaMM NPCACKa3zaHus IMPOTCKAHUA BO3MOXHBIX XUMUYCCKUX
peakuuii

IMK-2 - cnocoOHOCTBIO BEIOUPATh METOJIBI UCCIIE0BAHNS, TUTAHUPOBATH U TIPOBOJIUTH HEOO-
XOJIMMBbI€ HKCTIEPUMEHTHI, THTEPIPETUPOBATh PE3YIbTATHI U JI€JaTh BHIBObBI

3HaThb OCHOBHBIE TIapaMeTPhl MPOBEACHHUS (PUMKO-XUMUUYECKUX HUCCIIe-
JOBaHUU

VYMeTn: BBIOpATh MapaMeTphl MPOBEACHUS (PU3NKO-XUMUIECKUX UCCIIEIO-
BaHUM

Bmanets: HaBBIKAMH TIPOBEICHUS (PU3UKO-XUMUUECKHUX UCCIICTOBAHMI

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI
OO0mmas TpyJ0eMKOCTh AUCIHIUTMHBI COCTaBlsAeT 4 3aueTHBIX eawHuil 144  akaf.
4acoB, B TOM YHCIIC:
- KOHTaKTHasi pabota — _72  aKaJ. 4acoB:
— aymuTopHas — 68  akaj. 9acos;
— BHeayIuTOpHas — 4  akaj. 4acoB
— camocrosTenpHas padbora — 36,3 akaj. 9acos.




MOJIrOTOBKA K 9K3aMeHy (KOHTpoub) — 35,7 akas. Jaca.

AynutopHas Lo .
KOHTAaKTHasA pa- &;3 Gopma rexvie. | B =
6ora = flg p Y gF £l
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IIpeamer u  wmeromsl,| 1 | 6 | 6/21 5 [Toaroroska k|JIaGoparopnas OIIK-
MOHSITHS U 337a4u (Hu- naboparopHoit |pabota Nel, ycr- |4—3yB,
3MYECKOM XHMHH XH- pabore Nel,|Hbr1it ompoc. I1K-2-
MUYecKas TEepMOJUHA- pabora ¢ Oub- 3yB
MUKa. 3aKOHBI TEpPMO- auorpaduye-
JTUTHAMUKH. CKMM Marepua-
JamM#,  TOJTro-
TOBKa K BEHI-
nonHeHuro PI'P
Nel «Tepmonu-
HaMHUYECKUUI
aHAJIN3  XHWMH-
YECKUX  peak-
1070705
Xumunueckoe u dazo-| 1 | 8 | 8/2U - |10 [MoaroroBka k|JIabopaTopHas OIIK-
BOE PaBHOBECHUE nabopaTopHoi [pabota No2, ycr- |4— 3yB,
pabote Ne2, |ub1it onpoc, caaua |ITK-2-
pabora ¢ ©Oub-|PT'P Nel «Tepmo- |3yB
auorpaduue- | IMHAMHYECKHIA
CKAM MaTrepHa-|aHaJIn3 XUMHUIe-
namu. Iloaro-|ckux peaxuuiin
TOBKa K OTYETY
no PI'P 1.
Peanbupie Tazel. Bu-| 1| 3 - - |3 [loaroroBka k|JIabopatopnas  |OIIK-
palbHbBIE  ypaBHEHUS, naboparopHoit |pabota Ne3, ycr- |4—3yB,
ypaBHeHue  BaH-gep- pabote Ne3, |nb1it onpoc [1K-2-
Baansca.  Coxmxenue pabota ¢ Oub- 3yB
rasos. muorpaduye-
CKUM Marepua-
JaMu
Tepmonunamuueckoe |1 | 6| 6/2U - |5 IMonroroBka k  |JIaboparopnas  |OIIK-
ONKMCAHUE PACTBOPOB. naboparopHoit |pabota Ned, yct- |4—3yB,
[TapiuanbHple  MOIIb- pabote Ne4, HBIH OIIpOC. I1K-2-
HBIE BEJTMYUHBI pabora ¢ 6ub- 3yB
auorpaduye-
CKHM MaTepua-
namu, Iloaro-
TOBKA K BbI-
nonHenue PI'P
Ne2 «Xummue-




AynutopHas Lo .
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CKasi KHHETHUKay
Xumuueckas kudetuka | 1 | 8 | 6/4U - 19 ITonroroBka k |cmaua PI'P Ne2 OIIK-
nabopaTopHOil |« XUMHUECKas 4—3yB,
pabote No5, KAHETHKA) [1IK-2-
pabota c 6ub- 3yB
muorpaduye-
CKHUM MaTepua-
JIaMH, BBITIOJN-
Henue PI'P Ne2
«Xumuyueckas
KAHETHKA»
[MoBepxuoctueie sBie-| 1 | 3 | 8/2U - (4,3 |IllogrotoBka k|JIaboparopHas OIIK-
HUSL. nabopaTopHoi [pabota No5, ycr- |4— 3yB,
pabote Ne5, |Hb1ii onpoc [1K-2-
pabora c ©Oub- 3yB
auorpaduye-
CKUM Marepua-
JaMu
Hroro no xkypcy 134|34/1211| - (36,3
HUroro nmo qucuu- 34134/12A| - (36,3 IK3aMeH
TJINHE

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B UHTEPAKTHUBHOMN (opMe.

5 Ob6pa3oBaTtesibHble M HHPOPMALMOHHbIEC TEXHOJIOTHH

OO6pa3zoBaTebHBIE TEXHOJIOTUH — JTO IIEJIOCTHASI MOJIeTTh 00pa30BaTEILHOTO Mpoliecca,

CHCTEMHO OIpEeNeNsIonas CTPYKTypy U COJepXkKaHUEe JEATEIIbHOCTH O0eUX CTOPOH 3TOrO
nporiecca (TpernoaaBaTeNss U CTyJACHTa), UMEIONIas LEeNbI0 JOCTHKCHHE TUIAHUPYEMBIX pe-
3yJIbTaTOB C IMONPaBKOW Ha WHAMBUIYyalbHbIE OCOOEHHOCTH €r0 Y4aCTHUKOB. TexHoJoruy-
HOCTb Y4e€OHOro mpoIiecca COCTOMT B TOM, YTOOBI clienaTh y4eOHBIM Mpolecc MOJHOCTHIO
YIIPaBIISEMBIM.

OCHOBHBIMH IMpU3HAKaMH O6paSOBaTeJ'IBHOI\/’I TEXHOJIOTMU B €€ COBPEMCHHOM IIOHMMAHUU SB-
JSIFOTCSL:

— JIeTaIbHOE OIMCAaHNe 00Pa30BATEIBHBIX IIETIeH;

— TOATAITHOE OIHUCaHKE (IIPOEKTUPOBAHME) CIIOCOOOB JTOCTUKEHHUS 33JaHHBIX PE3yIbTaTOB-
IeeH;

— MCIIOJIb30BaHNe 0OPATHOMN CBSI3U C LIEIbI0 KOPPEKTUPOBKU 00pa30BaTEIHHOIO MPOIIEcca;

— I'apaHTUPOBAHHOCTb NOCTHUTa€MBIX PE3YJIbTATOB,

— BOCIIPOM3BOAMMOCTb 00pa30BaTEIBLHOTO Mpoliecca BHE 3aBUCUMOCTH OT MacTepCTBa Mpemno-
JlaBaTes;

— ONTHUMAJILHOCTh 3aTPauuBaeMbIX PECYPCOB U YCHIIUH.



Peanuzanus KOMIETEHTHOCTHOTO MOAXOJa MPEAyCMAaTPUBACT KCIIOJIb30BAaHHE B YUeOHOM
nporiecce aKTUBHBIX M MHTEPAKTHBHBIX (OPM TPOBENCHHS 3aHATHI B COYCTAaHUH C BHEAY/IH-
TOPHOH paboTOM ¢ IENBbI0 POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB.
TpaaunmoHHbIe 00pa30BaTEIbHBIC TEXHOJOTHH OPUEHTUPYIOTCS HAa OpraHU3aIlnio 00pa3oBa-
TEJILHOTO TIpoIlecca, MPEANOIaraionyo IpsIMy0 TPaHCIIALUIO 3HAHUN OT MpenojaBaTess K
CTYACHTY (MPCUMYILECTBEHHO HA OCHOBE OOBSICHUTEIbHO-UILTIOCTPATUBHBIX METOJIOB 00yuUe-
HUsl). YueOHas IeATeIbHOCTh CTY/ACHTAa HOCUT B TaKUX YCIOBHSX, KaK MMPAaBHJIO, PEIPOIYK-
TUBHBIN XapakTep.
®opMbl YUEOHBIX 3aHATHH ¢ MCMOJIL30BAHUEM TPATMIHOHHBIX TEXHOJIOTHIA:

WMHdopmannoHHas JEKIHs — MOCIeI0BATEIbHOE U3JI0KECHNE MaTepualia B JTUCIUILTHHAD-
HOU JIOTHKE, OCYIISCTBIIIEMOE TPEUMYIIIECTBEHHO BEepOATLHBIMU CPEACTBAMU (MOHOJIOT IIpe-
MOIaBaTEIIS ).

JlaboparopHas paboTa — opraHu3anus y4eOHOW pabOThl ¢ peaTbHBIMA MAaTEPUATBLHBIMUA U
WH(POPMAIIMOHHBIMH 00BbEKTaMH, KCIIEPUMEHTAIIbHAS PadoTa ¢ aHAIOTOBBIMU MOJICIISIMU pe-
QITBHBIX 0OBEKTOB.

6 YueOHO-MeTOqMYEeCKOE 0OOecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

Ilepeuens nabopamophvix pabom

1. Omnpenenenue MHTErPaIbHOM TEIIOTHI PACTBOPEHUS COJIN

2. Hzydenue paBHOBECHS PEAKIMH B3aMMOICHCTBHSI TBEPOTO YIIIEPOJ C €T0 IUOKCHIOM
3. [laBiieHWe HACBIIIEHHOTO Mapa U TEIUI0Ta HCHAPEHHs YUCTOM KUIKOCTH

4. TpeTruil KOMIIOHEHT B IBYXCIOWHOM KUJKOCTH

5. BuusHue Temneparypbl Ha CKOPOCTh XUMHUECKOW PEeaKLIUu

JAOMAIIHEE PACYETHO-I' PAOHYECKOE 34TAHHUE Nel
«Tepmodunamuuecxuﬁ ananus xumuqecmtxpeakuuﬁ»

Hccaenosanue 1

JInst peakiiuy BBINOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHUMOCTH OT TEMIIEpaTypbl BEIMYMHBI TEIIoBOro 3¢ddexra
AH®; = f(T) u usmenenus suTpornuu aS°: = f(T).
1.2.Borancnute BennuuHbl ACp, AH®:r | AS°r, aG°:r u InK,, npu Heckonpkux Temmeparypax,
3HaYeHUs KOTOPBIX 33/al0TCS TEMIIEPATypHBIM HHTEPBAJIOM U I1aroM temneparyp. [lomyuen-
HbIE 3HAYCHUS UCTIOIB3YIOTCS MPH MOCTpoeHUH TpadukoB B koopauHatax ACp— T; AH: — T;
AS% —T; AG° — T u InK, — 1/T.
1.3.ITone3ysich rpadukom InK, — 1/T , BeiBecTn npubiamkenHoe ypaBHenue suja InK, = A/T
+ B, rme A, B — nocTosHHEIE.

Hccaenosanue 2

2.1. Ucnonb3ys npaBuiio (a3 ['mb0ca, s paccMaTpuBaeMO CHCTEMBI ONPESTUTh KOJInYe-
cTBa (ha3, He3aBUCHMBIX KOMIIOHEHTOB U YHUCJIO CTENEHEH CBOOO/IBI.

2.2. OnpenenuTh BO3MOYKHOE HAIPABICHUE NMPOTEKAHUS UCCIEAYEMON PEaKLUA U PABHOBEC-
HBII cocTaB ra3oBoi ¢a3el npu naBineHuu (klla) u remneparype (K). I[Ipu pemenun 3agaun
UCIIOJIb30BaTh BBIBEJACHHOE B HccienoBaHuu 1 smmupuueckoe ypaBHeHue InK,=A/T+B wu
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HAINPABICHUE CMEIIECHHS COCTOSHHSI PAaBHOBECHUS PacCMaTpPHBAEMOM CUCTeE-
MBI IIpH:

a) yBEJIMUEHUU J1aBJieHUs (MIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHHH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).



JAOMAIIHEE PACYETHO-I' PA®HYECKOE 34/[AHHUE No2
«Xumuueckan Kunemuxka
Dopmynuposka 3a0anus
HUccaenosanme 1

Jns peakiuu A+B — MpoayKThl peakini, HadalbHble KOHIIEHTPAIMH (Co) BEIIECTB A U
B paBHBI U COCTABISIOT: Co(A) = Co(B) = co=.... Moan/mm® (konoHKa 6, Tabm. 20).

W3MeHeHne KOHLEHTpaluuii BEECTB (Ci) BO BpeMeHH (Ti) IpU pazIU4HbIX TeMIIepary-
pax (Ti) HaxoAsATCs B CTPOKE COOTBETCTBYIOIIEH HOMepy 3amaHus Ta01.20. Halitu sHepruto
axtuBanuu (E), mpemkcnoneHnnanpablii MHOXHTETH (Ko) 1 Bpems (Ts), 3a KoTopoe ... % Be-
mectB A u B (komonka 21, ta6a. 20.) npu temmeparype Ts = ... K (komonka 20, Tabn. 20)
MPEBPATUTCS B TPOAYKTHI PEAKIIUU.

Cnucok 6onpocog 01a ycmHuozo onpoca:

OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

[TepBoIii 3akoH TepMoauHAMUKHU. [IoHsATHE O TerIoBOM 3(deKTe, TerIoThl 00pa3oBaHusl, TO-
peHus1, pacTBOpeHus, (pa30BbIX IpeBpaieHnid. 3akoH ['ecca. Pacuersl o 3akony ['ecca.
BnusiHure Temmeparypsl Ha TEIIOBOH AP eKT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ dektoB no 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUU, XMMUYECKMH MOTEHLMaN, OOIME YyCIOBHS PAaBHOBECHUS CH-
ctem. DHeprus ' mb0ca u sHeprust I'enbmMrosiplia Kak KpUTEPUH, OIPEEIISIONINE HAIIPABICHUE
Y IIPEJEII IPOTEKAHUS IIPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue 0 pa3oBOM paBHOBECHH, OCHOBHBIE OmpeeieHus (a3oBoro paBHoBecus. [IpaBuino
¢da3 ['nb6ca, ero mpuMeHEHHE.

®a30Bo€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Knaysnyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA TOM YpaBHEHUE.

VYcnoBUS XUMHYECKOIO paBHOBECHS. 3aKOH JIEHCTBYIOIIMX Macc (T€pMOJUHAMHYECKH).
KoHcTaHTa XMMHUYECKOTO paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

HamnpasneHnne peaknuuii B 3aKpbITBIX CUCTEMaX. YPaBHEHHE M30TEPMblI XUMHYECKOW pEaKINU
Bant-T'odda, ee npaktuueckue npuiokeHus. YpaBHEHHE H300apbl-U30X0pbl peakiuu. Me-
TOJIbI pacyeTa KOHCTAHThI pAaBHOBECHSI.

[TpaBuio Jle-IllaTenbe, ero nmpakTUYecKoe NMPUMEHEHHUE. BinsHue NaBiIeHNs Ha MOJOKEHUE
paBHOBecus. PeanbHble raszpl. OnucaHue peajbHBIX T'a30B C HCIOJb30BAHWEM BHPHAJIbHBIX
ypaBHeHuid. Temmneparypa boins. CMbicn BupuanbHbIX Ko3(dduuuentoB. YpasHenue Ban-
nep-Baansca. Dpdext xxoyns — Tomncona. Temneparypa nuuBepcun. C:kUKeHUE ra3oB.
Onpenenenue noHATHs “pacTBOp”’. COCOOBI BEIPXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKkTOpOB HA PaCTBOPUMOCTb.

Mojenu pacTBOpPOB: UA€abHbIE (COBEPIIEHHBIE) M OECKOHEYHO pa30aBlIeHHbIE PaCTBOPHI, UX
OTJIMYME OT peaIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunansHblie MOJISIpHBIE BEIMUMHBL, UX ONPEIECIICHHUE.

CgoiicTBa pa30aBI€HHBIX PACTBOPOB HE JICKTPOIUTOB. JlaBieHuUE mapa HaJl paCTBOPOM, TEM-
neparypa KaneHus u 3amep3anusi. OCHOBHBIE TOHATHS XUMUYECKOW KUHETUKH.

CrniocoObl ompeneneHus cKopocTu peakuuu. dopmanbHas KMHETHKAa TOMOTEHHBIX peaklui.
3akoH nelcTByromMX Macc. llopsakm peakuuil ¥ UX MOJEKYyJIspHOCTh. Peakuuu nepsoro,
BTOPOTO U N-TO MopsiAkoB. KuHeTnueckue ypaBHEHUS AJs1 peaKMi pa3IM4HbIX TOPSIKOB.
ITepuon nomynpespaimieHus. KoHcTaHTa CKOPOCTH peakluu, €€ CBOMCTBA, Pa3MEPHOCTH U
onpezeneHus. Meroasl onpezaeneHus: nopsaka peakiuu. [loBepXxHOCTHOE HATsHKEHHUE, METO-
JIbl €70 U3MEepeHus. AcopOLrs, OCHOBHBIE OJIOKEHUS U YpaBHEHUS aICOPOIIUH.



VYpaBuenue ['n66ca.Ypasuenne @pelinanuxa. YpaBaenue Jlenrmioopa. 3aBUCUMOCTb a/1cOp0-
IIUM OT TEMIIEPATYPBHI.

7 OueHoYHbIE CPeCTBA 1JIsl POBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeAeHUs MPO-
MEKYTOYHOI aTTeCcTAlMu:

CrpykTyp-
HBIN DJIEMEHT
KOMIICTCH-
107071

[Inanupyemsle pe-
3yJIbTaThl 00Y4EeHUS

OueHouHsble CpecTBa

OIIK-4 roTroBHOCTBIO COUETATH TCOPHIO U IMPAKTUKY JJIA PCIHICHUA WHXCHEPHBIX 3aaa4

3HaTh

OCHOBHBIE ITOHSITHUSI
U 3aKOHBI (u3NUe-
CKOU XUMUU

ITprMepHBIE BOIIPOCHI K 9K3aMEHY:

OcHOBHBIE IOHATHS TEPMOANHAMUKH.

IlepBblil 3ak0oH TepMoanHamMuKkH. [loHATHE O TEIIIOBOM
addexTe, TemIoTh 00pa30BaHMs, TOPEHHS, PAaCTBOPE-
Hus, $a3oBbIX mpeBpatieHuii. 3akoH ['ecca. PacueTsl mo
3akony ['ecca.

Bausinue Temriepatypsl Ha TEIUIOBOH AP QEKT.

3akon Kwupxroda. Pacyersr TemmoBwix 3¢ ¢eKToB 1O
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.

TepmoauHamuyeckue (yHKIMHM, XMUMUYECKUH IOTEH-
ua, oOIIMe YCIOBHS PABHOBECHS CHCTEM. DHEPTHUs
['n66ca u sHeprus I'enpmrosbla Kak KpUTEpUH, OIpe-
JIEJISIOIINE HaNpaBleHUEe U Ipelen MPOTEKaHUs Ipo-
LIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o pa3oBOM paBHOBECHH, OCHOBHBIE OIIpejie-
nenus aszoBoro paBHOBecus. IIpaBuio ¢a3 I'm60ca,
€ro NprUMEHEHHUE.

da30BO€ paBHOBECUE B OJHOKOMIIOHEHTHBIX CHCTEMAaX.
VYpasuenue Knaysuyca-Knamneiipona, pacyeTbl OCHO-
BaHHbIE HAa 3TOM ypaBHEHHUE.

VYcnoBus XMMHUYECKOTO paBHOBECHUS. 3aKOH JIEHCTBYIO-
mUX Macc (TepmMoauHaMuyeckuit). Koncranra xummye-
CKOI'0 PaBHOBECHSI.

Bunel koHCTaHT paBHOBecus. PaBHOBecusl B reTeporeH-
HBIX CUCTEMaXx.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.
HampaBnenue peakuuil B 3aKpbITBIX CHUCTEMax. YpaB.-
HEHHME M30TepMbl XuMHUYeckod peakuuu Bant-I'odda,
ee NpaKTHYeCKHe MPUIIOKEHHUS. YpaBHEHHE H300apbl-
M30XOpBl peakiuu. Metoasl pacueTa KOHCTaHTHI paB-
HOBECHSI.

IIpaBuno Jle-lllarense, €ro ImpakTUYECKOe IIPUMEHE-
Hue. BiusHue naBneHus Ha MOJ0KEHUE PaBHOBECHS.
Onpenenenue noHATHS “pacTBop”. CrocoObl BhIpaxe-
HUS COCTaBa PacTBOPOB.

Brnusinue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTD.
Mopenu pacTBOpOB: HeaIbHBIE (COBEPIIICHHBIC) U Oec-
KOHEYHO pa30aBlieHHbIC PAaCTBOPHI, UX OTIUYHE OT pe-
AJIbHBIX PACTBOPOB.




CrpykTyp-
HBIN DJICMCHT
KOMIICTCH-
105058

IInanupyemsle pe-
3yJIbTaThl 00y4YeHUs

OueHouHble CpeCcTBa

3akonbl Paynsa u I'enpu. IlapunanbHble MOJISIpHBIE Be-
JIMYHHBI, UX OIIPEIEICHHUE.

CBolicTBa pa30aBIIEHHBIX PACTBOPOB HE AJIEKTPOJIUTOB.
JlaBneHue napa Hazx pacTBOPOM, TEMIEPATYpa KUIIECHUS
Y 3aMEp3aHusl.

VYMeThb:

ONpeAesTh TEPMO-
JTUHAMHUYECKHE Xa-
PaKTEPUCTUKHU XH-
MHUUYECKUX PEAKIUI

3amauu JyIsl CAMOCTOATEIBLHOTO PEIICHHUS:

1.JIBa rpamma Bo3yxa H300apHO HATPEBAIOT OT HYJIS
1o oaHoro rpaayca Llenscus npu nasiaenuu 1 atmo-
coepa. [TnotHOCTH Bo3ayXa pu 0°C cocTapmser
0,00129 r/cm>. HaiiuTe paGoTy pacIIupeHus.

2. UeMy paBHO U3MEHEHHE YHTPOIHUH MPH Tepexoe 1
MOJISl 230Ta U3 COCTOSIHHSI, COOTBETCTBYIOIIETO HOP-
MaJIbHBIM YCJIOBHSIM, B COCTOSIHHE, COOTBETCTBYIOIIEE
cTaHAapTHBIM ycioBusMm, ecinu Cp = 7/2 R. Oxapaxre-
pU3yHTE CIIOCOOBI TIepeIaur B3aUMHOTO BITUSTHUS aTO-
MOB B OPTaHUYECKUX MOJIEKYJIax.

3. B rasoBoii cMmecu, cocrosmeit u3 CO, HO, Ho u CO2
rJIe KQKI0ro rasa ObUIo B3STO MO OAHOMY MOJIIO, TIpOTe-

KaeT pPeaKIus Cg%% Yucno

modeit CO2 B coctostHuM paBHoBecus pasHo 0,16. Haiitu
KOHCTAaHTY PaBHOBECHSI PEAKLUH.

4. Ilpu cunTe3e aMMuaka nporekaer peakus: 3Har +
N2 = 2NH3(. Tpu 298 K ans atoit peakiuu Kp =6 ¢

105, a & '“gga\ng) = - 46,1 xJ>x/Moab. O1EHUTH TEMITE-

paTypy, IpH KOTOPOM KOHCTaHTa PaBHOBECHSI pEaKLIUN
Oyzer paBHa 1, moznaras 4to TemioBoi 3(h(eKT npakTu-
4ECKH HE 3aBUCUT OT TEMIIEPATypBhI.

Bnanets:

METOJaMHU Mpe-
CKa3aHMs MpOTEKa-
HHUS BO3MOXHBIX
XAMHYECKHUX peaK-
08707t

3anaHue Ha peleHue 3a1a4 U3 npodeccuonaibHoM 00-
JacTH (JoMalrHee WHANBHYATBHOE 3a/IaHHE)
Hccaenoanne 1

JIns1 peakiuy BBINOJIHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHUE 3aBUCUMOCTH OT TEMIIEpaTy-
pbl BenuuuHbl TerioBoro 3¢ dexra AH®: = f(T) u uzme-
HeHus suTponuu AS°: = f(T).
1.2.Beruucnuth BenuuuHbl ACp, AH®r AS®r, AG°r u InK,
IpU HECKOJBKUX TEeMIepaTypax, 3Ha4eHHs KOTOPBIX
3aJ]af0TCS TeMIepaTypPHBIM HHTEPBAJIOM W IIaTOM TEM-
nepatyp. [losyueHHBIE 3HAYEHUS HCHOIB3YIOTCS HpPU
noctpoeHun rpadukoB B koopauHatax ACp— T; AH; —
T; aS°: —T; AG°: — T u InK,, — 1/T.
1.3.Tone3ysicy rpaduxom InKp — 1/T , BeIBeCTH mpH-
onmxenHoe ypaBHeHue Buaa InK, = A/T + B, rne A, B
— IMOCTOSTHHBIE.
Hccnenosanue 2
2.1. Ucnonw3ysa npasuio (a3 I'ubb6ca, ans paccmarpu-
BaeMOM CHUCTEMBI ONIPEACITUTh KOJTMIECTBa (a3, He3aBH-
CHUMBIX KOMIIOHEHTOB M YHCJIO CTETEeHEH cBOOOIbI.




CrpykTyp-
HBIN DJICMCHT
KOMIICTCH-
NN

IInanupyemsle pe-
3yJIbTaThl 00y4YeHUs

OueHouHble CpeCcTBa

2.2. OnpenenuTs BO3MOKHOE HalpaBICHUE POTEKaHUS
HCCIIelyeMOM peaKkiiMii U PaBHOBECHBIN COCTAaB ra3oBOM
daser mpu gasnenun (klla) u temmeparype (K). Ipu
pellleHnHr 3a7jaud UCMOJb30BaTh BBIBEJEHHOE B HCCIIe-
noBanuu | smmupuueckoe ypaBHeHue InK,=A/T+B u
JaHHbIE 00 UCXOAHOM COCTaBe T'a30BOM (ha3bl

2.3. YCcTaHOBUTH HAINpaBIEHUE CMEILIECHUS COCTOSHUSA
paBHOBECHSI pacCCMAaTPUBAEMOIl CUCTEMBI IIPH:

a) YBEJIMUEHUH JaBJeHus (IOCTOSIHHASI TEMIIEPaTypa);
0) yBEIMYCHUH TeMIEPaTyphl (TOCTOSTHHOE JaBJICHUE).

IMK-2 - cnocoOGHOCTBIO BEIOUPATh METOABI UCCIICAOBAHUS, TUTAHUPOBATH U IPOBOJAUTH HE00-
XOJIMMBIE SKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTATHI U JIETaTh BHIBOJIBI

3HaTh

OCHOBHEIE napa-
METpPBI IPOBEICHUS
(bu3uKo-
XUMHUYECKUX
clenoBaHui

uc-

ITpumepHBIE BONIPOCHI K 9K3aMEHY:

OcCHOBHBIE IOHATHSI XUMHUYECKON KHHETUKU.

Crioco0b! onpeneneHns CKOpocTH peakuuu. dopmaib-
Hasi KMHETUKAa FOMOIE€HHBIX peakuui. 3aKOH JeHCTBY-
IOLUX Macc.

Ilopsiaky peakuuii ¥ UX MOJEKYISIPHOCTb.

Peakuuu nepBoro, BTOporo 1 n-ro nopsiaKkos.
Kunernyeckue ypaBHEHUs JUIsl PEAKIU pa3iIMUHBIX
MOPSAIKOB.

IIepuon nomnymnpespalieHus.

KoHcTaHTa cKOpoCTH peakuuy, €€ CBOWCTBA, Pa3MEPHO-
CTH U ONPEIEICHUS.

MeTtoapl onpeneneHus NopsAaKa peaKkIuHy.
IToBEepXHOCTHOE HATAKEHUE, METOJIBI €70 U3MEPEHHUS.
AncopOuusi, OCHOBHBIE IOJIOKEHUS] U YpPaBHEHUS aj-
copO1uu.

Ypasuenue ['1066ca.

VYpasuenue Opeiinanxa. YpaBHenue JIeHrmropa.
3aBUCHUMOCTH aJICOPOLIMU OT TEMIEPATYpBHI.

VYmMmern

BbIOpaTh MapamerT-
pBI TipoBeAeHUs (hu-
3UKO-XUMHYECKUX
HCCIENOBAHUN

3anauu JUIsl CAMOCTOSATEIBLHOTO PEIICHHUS:

1. B 1am3 (1 ;1) BogHOTO pacTBOpa GpOMH/Ia HATPHS CO-
nepxkutcst 0,3219 kr conu. [lnoTHOCTH pacTBOpa paBHA
1238,2 kr/m>. BeIpasuTh KOHIEHTPAIHNIO PACTBOPA MO-
JSIPHOCTBIO, MOJISUTBHOCTBIO, MOJISIPHBIX JIOJISIX M Mac-
COBBIX MPOIICHTAX.

2. Cxounbko nporienToB riauriepuna (C3HgOz) HykHO
pacTBOPUTH B BOZIE, YTOOBI JJaBlIEHHE BOASHOTO Mapa
Obu10 Ha 1 % HIDKE JaBJIeHUS HACBIIEHHOTO Mapa Bo-
JTBL.

3. OmpenenuTh OTHOCUTENFHOE TOHWKCHUE IaBICHUS
napa Haj BogHbIM 10%-HbIM pacTBopoM H3POu4,

4. Yncteiit kagmuii 3aTBepaesaet npu 321 °C, a 10%-
HBIiT pacTBOp BUCMyTa B Kagmuu — npu 312 °C. Ompe-
JENUTH TEIUIOTY TUIaBJIEHUS KaJMUsl.

5.Jlekagublit TeMIepaTypHbIH K03 (HUIIMEHT CKOPOCTH
peakuuu paBeH 3. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh




Crpykryp-
HbIU 3neMeHT | [lmanupyemsle pe-
KOMIIETEH- | 3yJIbTaThl 00yUCHHUS

005051

OueHouHble CpeCcTBa

ATOW PEAKIUU MPU MOBBIIEHUH TemnepaTypsl oT 30 10

100°C?

6.0npenenuTs NeKaJHbIH KOAPPHUIUEHT CKOPOCTH pe-
aknuu ¢ dHepruer aktuBaruu 60 kJDx/Monb mpH
HayaTbHBIX 3HaueHusx Temmeparypel 20 °C, 1400 °C
(B ropHe noMenHo#t eun) n 1650 °C (B cranennaBmib-
HOM KOHBEpTEpE).

Braners HaBbIKaMH  TIPOBC- | 3ajanue Ha pelieHue 3aad u3 mpoPecCUOHATLHONU 00-
JEHUS GU3UKO- | jjacTu

XUMHNYCCKHUX Huc-

o Haiiaure n3mMeHeHne SHTPONUHU MTPHU MPOTEKAHUU Peak-
CJIeI0BaHUM

1 npu Temnepartype 877 °C
CH4 +2CO =3C(rp) + 2H20
eCIJIH JUIS yYaCTHUKOB PEAKIMH M3BECTHBI CIIE/TyIONIHE
TEepMOINHAMHYECKUE JTaHHbIE:
BemecTBo CHas CO | Caappur | H20

)
So 186,2 | 197,5 | 5,74 | 188,7
Jx/(Mmonmp*K 6 5 c
)
a 42,06 | 28,41 | 16,86 | 30,00

b*10° 3150 | 410 | 477 | 10,71
c* 10° -17,29 | -0,46 | -8,54 0,33
rae a, b, ¢ — k03 HUIHEHTHI 3aBUCUMOCTH TETIJIOEMKO-
CTeHl YJaCTHUKOB PEAKIIUU OT TeMIIepaTyphl

0) ITopsinok npoBeneHUsi MPOMEKYTOYHOM ATTECTANMH, TOKA3aTeJIH M KPUTEPHUH OLie-
HUBAHUS:

[TpomexyTouHas aTTecTanus MO AUCIHUILTHHE BKIIOYAET TEOPETUIECKHE BOIIPOCHI, TT03-
BOJISIOLINE OLIEHUTh YPOBEHb YCBOSHHSI 0OYyUaIOIMMUCS 3HAHUM, M TPAKTUYECKHE 3aJaHHs,
BBISIBIISIFOIIHE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIAJICHUH, TPOBOIUTCS B (hopMe dK3a-
MEHa.

DK3aMeH 10 JaHHOW AUCHIUIUINHE TPOBOIUTCS B YCTHOM (hopMe 10 3K3aMEeHaIlHOHHBIM
OuneraM, KaXIpIid M3 KOTOPBIX BKITFOYAET 2 TEOPETHUECKUX BOIPOCA U 3a/1a4a.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yarouIuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMaTHYeCKOe U ITyOOKOe 3HaHUE
yueOHOro MaTepHasna, CBOOOIHO BBIMOJIHAET MPAaKTUYECKUE 3aJJaHHsl, CBOOOHO OTIepUpyeT
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(OpPMHPOBAHHOCTU KOMITETEHIIUI: OCHOBHbIE 3HAaHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUNTENIbHBIC ONMIMOKH, HETOYHOCTH, 3aTPY/AHEHUS TPH aHATUTHIECKUX OTIEPAIHsX, Iepe-
HOCE 3HaHWW U YMEHUU Ha HOBBIE, HECTAHJAPTHBIE CUTYaLlUH.

— Ha OIICHKY «Y/AOBJIETBOPUTENbHO» (3 Oayuia) — 00yJaromuics 1eMOHCTPUPYET TTOPOTO-
BBl yPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUI 10ITyC-




KarOTCsI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBUE OT/ICIBHBIX 3HAHHA, YMEHUI, HABBIKOB, 00y4ar0-
IIMKCS UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS MIPH ONICPUPOBAHUN 3HAHUSIMHA U YMEHHSIMA
MIPH UX TMIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIICHKY «HeY/0BJIETBOPUTEJIbHO» (2 Oaiia) — 00yJaronuiicss AEMOHCTPUPYET 3Ha-
Hus He Oosiee 20% TEOpETHUECKOT0 MaTepraa, JOMYyCKAeT CYIIeCTBEHHbIE OIHMOKH, HE MO-
JKET MOKa3aTh HHTEIUICKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 6amT) — 00yJaromuiics He MOXKET IMOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHEHHUS HHPOPMAIIUHU, HE MOXKET 1I0Ka3aTh UH-
TEJUIEKTyaJIbHbIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

8 YuebHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00ecTiedeHne THCIUTLTHHBI
a) OCHOBHasA JIUTEpPaTypa

1.bokurreitn b. C. ®usnyeckas XUMus: TEPMOJUHAMIKA ¥ KHHETHKA [ DIIEKTPOHHBIH pecypc]

: yuebnoe nocodue / b. C. bokmreitn, M. . Menaenes, 0. B. TloxBucHeB. — DIeKTPOH.
naH. — Mocksa : MUCHUC, 2012. — 258 c. — Pexum pocryna:
https://e.lanbook.com/book/47443

2. dusnueckas xumus : yuyebnoe nocobue / 3. B. Mronpauna, C. I1. Kinoukosckuii, H. 1O.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropek : MI'TY, 2017. - 127 c. : wi., nuarp.,
rpad., TaomI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3506 pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooowekT. - Tekcr:
ANEKTPOHHBIN. - IMeeTCs IeyaTHbI aHAJIOT.

0) lono/iHUTeILHAS JIUTEPATYypa:

1. XumMudeckass KHHETHKA W aacopOIus: METOJ. YKa3aHHs Ui CTYACHTOB MO JAMCHIUIUINHE
"®uznueckas xumusa" / [D. B. dronpauna, C. I1. Knoukosckuii, H. FO. CBeunukoBa u ap.] ;
MI'TY. - Maruutoropck : MI'TY, 2013. - 1 snektpon. ont. muck (CD-ROM). - 3ari. ¢ tu-
TYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1258 pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooO6bekT. - Tekcr :
AIIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

2.IloBepxHoCTHBIE siBIeHUs. Ancopouus : yaue6Hoe ocodue / A. H. Cmupnos, H. 0. Ceu-
HukoBa, C. B. FOnuna, 3. B. ionpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snek-
tpoH. onT. auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1
139847/3417.pdf&view=true (mata obparenus: 04.10.2019). - MakpooObeKT. - TekcT :
anekTpoHHBIH. - ISBN 978-5-9967-0966-3. - CBenenus nocrynusl Takxke Ha CD-ROM.

3. 'opmikos, B.M. OcHoBbI ¢uznyeckoit xumuu : yueOnuk / B.W. Iopmikos, N.A. Ky3Hernos.
— 6-e u3n. — Mockasa : Jlaboparopus 3nanui, 2017. — 410 ¢. — ISBN 978-5-00101-539
0. — Texcr: snexTpoHHbli / Jlanp : snekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/97412

B) MeTtoauueckue yKa3aHms:

1. JJaGopaTopHBIi IPaKTUKYyM O (HU3HUECKON XUMUH : yueOHO-MeToan4Yeckoe nocooue / A.
H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 9. B. [{ronpauna ; MI'TY. - MarHutoropck :
MI'TY, 2017. - 1 snektpon. ont. auck (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). - MakpooObekT. - Tekcr :
ANIEKTPOHHBIN. - CBeieHus AocTynHbl Takke Ha CD-ROM.



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/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true

r) [IporpamMmmuoe obecrieuenne n MIHTEpHET-pECypCHI:

Haumenosanue 110 No noroBopa Cpok aeicTBUS TUIECH3UU

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 OeccpouHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1u1st OusHeca - CTaHgapTHBIN H-1347-17 ot 20.12.2017 21.03.2018

J1-1481-16 o1 25.11.2016 25.12.2017
7Zip CBOOOIHO pacrpocTpaHsemMoe | OecCpodHO

HNHuTepHeT-pecypcesl

— MexnayHnapoanas cnpaBodHas cuctema «llommpen» polpred.com otpacis «O06pa3oBaHue
Hayka». — URL: http://education.polpred.com/.

— HanmonansHas nHGOpPMAIMOHHO-aHATMTHIECKAsI CUCTeMa — POCCHICKHI HHIEKC HAyIHOTO
nutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

— INouckosas cucrema Akanemusi Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmanunonnas cucrema — EnuHOoe OKHO A0CTynma K WH(GOPMAIMOHHBIM CHCTEMaM —

URL: http:window.edu.ru/.

— (depnepa’abHOE TOCYIAPCTBEHHOE OIOKETHOE yupexacHue «DeepaibHblii HHCTHTYT IPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum noctyma: https://wwwl.fips.ru/

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIINHBI
MaTepHaJIBHO-TeXHquCKOG O6CCHC‘ICHI/IC JOUCLHUIIJIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayJuTOpun

YyeOHast ayTuTOpus A
MPOBEJICHUS 3aHATUM JIEK-
LIMOHHOT'O TUIIA

TexHuueckue cpencTBa 00ydeHus, CyKalue 11 IpeacTaB-
neHus yueOHoi nHpopmanu 0oJIbIION ayTUTOPUU: MYJIbTH-
MEAMIHBIE CPEACTBA XPAHEHHUS, IEPEJAUYN U IIPEICTABICHHUS
yueOHoM nHpopmanuu. Crenuanu3upoBaHHas MeOesb

VYyeOHast ayquTopus ais

pabot

IMPOBCACHUA J'Ia60paT0pHBIX

XuMuyeckasi Mocyjia, peakTUBBI, BEChI JIaDOpaTOpPHBIE paB-
Horieune BJIP-200, Becwl anexkrponnsie nabopatopHbsie BK-
300, HuskoremmneparypHas 5nabopaTopHas 3JIEKTPOIEYb
SNOL10/10, MarHuTHBIE MEIIIAJIKH, 3J1. IUIMTKH.

VYyeOHast ayquTopus A
TPYINIIOBBIX U UHIUBU]Y-
aJIbHBIX KOHCYJIbTAIi, Te-
KYLIEro KOHTPOJIS U MPo-
MEKYTOYHOM aTTECTALINU

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ monkiroue-
HUEM K ceTH «IHTepHeT» U C JOCTYIOM B 3JIEKTPOHHYIO UH-
(dhopmMaImoHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
Crienmanu3upoBaHHas MeOeb

[Tomemenue ns camocTo-
ATEILHOU paboThI

Kommnbrotepraas Texuuka ¢ nakerom MS Office, ¢ moakioue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO WH-
dbopMaImoHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
Crnernuanu3upoBaHHasi MeOEIb

[Tomerienue 1t XpaHeHUs
1 Ipo(UIaKTHIECKOTO 00-
CITy>)KUBaHUS y4eOHOTO
000opyI0BaHUS

Criernanu3upoBaHHas MeOeb.
HNucTpyMeHT 1Sl TpOQHIaKTUKH JTAOOPAaTOPHBIX YCTAHOBOK
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