MUHUCTEPCTBO OBPA30BAHUS M HAYKH POCCUICKON ®ENEPALIMH
DeaepaibHOE roCyAapCTBeHHOE GIOKETHOE OOPA3OBATENLHOE YUpPEKICHHE
BhICHICTO O0pa3oBaHNS
«Marnsroropekiii rocyaapersennstii Texuuueckuit ynusepenrer um. LW, Hocosan

JMPEKTOP HHCTHTYTA ©

PABOYAS I[TPOI'PAMMA JTUCLIMITIMHBI

QHIHYECKAA XHMHA

22.03.02 Mertanaypris

TTpodan nporpavses
O6paGoTka MCTIANON W CRAZROR ABRICHHEM (TPOKATHOS ITPONIBOACTHO)

VYposens Briciero oGpazosanis Gakanaspiuar

[Tporpassa noAroTosKy axasemiseckiii Gakataspuar

Dopma 0byuenns
3A0MHAR
Hucturyr Ecmecmeoznanus u emanoapmusaipun
Kadenpa DUIUGECKON XUMUU U XUMULECKOT MEXHON021N
Kype 2
’
Maruutoropek

2016,




PaGowan nporpamma coctaniens Ha ociose TpeGosannit @I'OC BO no wanparicHmio
nomrotosky 22.03.02 Meranayprus, yreepmacHnoro npuxasom Nel427 o1 04.12.2015 r,

Pabouas nporpasma pacemotpena u 0106pena Ha lace1anmn Kadenput Guinueckoi xu-
MHI M XHMIHeCKON Texnonorun 23 centsOpa 2016r. (npotokon Ne2)

3as. kadeapoit 5 %A.H&uw

PaGouas nporpasma o100pena Metoanteckoit Komuecneit HHCTHTYTa Ecmecmaosnanus u
cmandapmuzayuu 26 centabpa 2016 r. (nporokon Ne2)
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1 Ilesn ocBOEHMSI AUCHMILJIMHBI

]_[CJ'IBI-O OCBOCHUS NUCHUIIIINHBI «Pu3uyecKas XUMHUSY SIBIISICTCS:

JOCTHIKCHHUEC BO3MOXHOCTH OIIMChIBATh BpeMeHHOﬁ X0 XHMHUYCCKUX (I)I/ISI/IKO-
XUMHUYCCKUX ITPOLECCOB HAa OCHOBE HMCXOJHBIX CBOMCTB CHUCTEM H BCIICCTB HUX COCTABJIAIO-
KX, a TAKXC KOHEYHBIN pE3yiabTaT COOTBCTCTBYIOIHNX NPOUCCCOB.

2 MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl MOATOTOBKH
0akaJjaBpa

HMucnurnHa «@u3ndeckasi XUMHUsD BXOJIUT B BApUATUBHYIO YacTh Oj0ka 1 oOpa3oBa-
TEJILHOHU IPOrPAMMBL.

Jns u3ydeHuss TUCHUTUIMHBI «Du3ndeckas XUMUsS» HEOOXOIUMbl 3HaHUS (YMEHHS,
BJIQJICHUS), CHOPMHUPOBAHHBIC B PE3yIbTaTe M3YyUCHHUS TAKUX JUCHUIUIMH Kak: «Du3ukan,
«Xumusay, «MateMaTuka.

3HaHMS YMEHUS W HABBIKH, TIOJYyYCHHBIC TIPH M3yYCHUH JAHHOW JNUCIUIUIMHBI, OYyIyT
HEOOXOIUMBI IPU U3YYCHUU AUCUUIUINHBL: «MartepuanoBenenue», «OCHOBBI MeTallypruye-
CKOr0 MpOU3BOJCTBaY, «MeTtamtypruyeckas TEIUIOTEXHUKA», «PU3nUecKas XUMUs MTUPOME-
TaJUIyprUueCKUX MpoueccoBy u Hanucanuu BKP.

3 Komnerenuunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJIsl) M IUVIAHUPYEMble Pe3yJIbTAThl 00y4eHUs

B pesynbrare ocBoeHUS AUCHUILTUHBI «PH3NUecKast XUMUs» 00ydaromuics T0JDKeH 001a-
JIaTh CICNYIOLIUMHA KOMIICTCHIUAMH:

CTpyKTYypHBIH 2JIEMEHT

YpoBEeHb OCBOEHUSI KOMITETECHIIUIA
KOMIICTCHIITNN

OIIK-4 - roTOBHOCTBHIO COYETATH TEOPUIO M MPAKTHUKY JISl PellleHUs] MH/KeHEePHbIX

3aaa4
3HaTh OCHOBHBIE MOHSTHUS U 3aKOHBI (PU3UUYECKON XUMUU
YMers: ONPEAEIISITE TEPMOANHAMUYECKUE XAPAKTEPUCTUKU XUMUUECKUX
peakuuii
Bnaners: METOJIaMH MPEACKa3aHUsI IPOTEKAHNUS BO3MOKHBIX XUMUUECKUX
peakuuii

IIK-2 - cnoco0HOCTHI0 BHIOUPATH METO/ABI HCCIeJ0BAHMSA, INIAHUPOBATH U NPOBOANTH
He00X0JUMbIe IKCIIEPUMEHThI, HHTEPIPEeTHPOBATH Pe3yJIbTAThI M 1€JIATh BbIBO/bI

3HaTh OCHOBHBIE TIapaMeTpbl MPOBEIACHUS (PU3NKO-XUMUYECKHX HCCIIe-
JIOBaHUH

YMeTs: BEIOpATh MapaMeTphbl MPOBEACHUS (PU3MKO-XUMUUECKHX UCCIIE0-
BaHUH

Bnanets: HaBbLIKaAMU MMPOBCACHU (I)I/I3I/IKO-XI/IMI/I‘{CCI(I/IX HCCIIeJOBaHUM




4 CTpyKTYpa M coJiepKaHue TUCUUIIMHBI

OO61mas TpyJO0eMKOCTh AUCHMILIUHBI cOocTaBisieT 4  3ayeTHBIX enuHull 144  axan.
4acoB, B TOM YHCJIE:
- KOHTaKkTHas pabora— 17,2  akaj. 4acos:

- aynuTopHas — 14 axaj. 4acos;
- BHEayIUTOpHAs — 3,2 akaj. 4yacoB
— camocrosiTenbHast padora —  118,1 aKaJl. 4acos.

MOArOTOBKA K 9K3aMeHY (KOHTpoJb) — 8,7 akaj. yaca.
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KOHTaKTHas pabo- Lé = =
Ta - § dopma TeKyLEero é =
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IIpeamer u wMetoasl,| 2 2 2 20 Pabota ¢ Oubimorpaduye-|YcTHEIH ompoc, OIIK-4 —
MOHATHS U 3ama4yu (u- CKMM MarepuanamMmu, Bbl-| Belmonnenue ma-  |3yB,
3WYECKON XUMHUH XH- nonmHeHne PI'P Nel «Tep-|6oparopHnoii pabo- |I1K-2 - 3yB
MHUUYECKass TEPMOJMHA- MOAMHAMHYECKHI  aHammu3|Thl Ne |
MHKa. 3aKOHBI TEpMO- XMMHUYECKUX peaximii»
JUHAMUKH. [TogroroBka k naboparop-
HoM1 paboTe Nel
Xumudeckoe u ¢azo-| 2 | /11 | 2 - 140 Pabora ¢ Oubnmorpacduue-|JlabopatopHas pa- |OIIK-4 —
BOEC PaBHOBECHUE cknM Marepuanamu [loaro-|6ora Ne 2, ycTHBINH |3YB,
TOBKa K JIAOOPaTOPHOH pa-|ompoc [IK-2 - 3yB
oote Ne2
Tepmonnnamudeckast | 2 1 2 - 120 Pabota ¢ Oubimorpaduue-|Otuer no nadopa- |OIIK-4 —
TEOpHsI PaCTBOPOB CKUM MaTepuaiaMH TOpHOH padore No  |3yB,
1 I1K-2 - 3yB
Xumudeckas kuderuka| 2 | /11 | 2 20 IMoxrororka k sadoparop- |Otuet no nadopa- |OINK-4 —
Holi pabote Ne2, pabota ¢ |TopHOI padoTte Ne |3yB,
oubnmorpaduueckum Ma- |2, yetHbiit onpoc  ITIK-2 - 3yB
TepuaiamMH,
[loBepxHOCTHBIE siBIIE-| 2 1 18,1 |pabora c Oubnmorpadude-|YcTHBIN onpoc, OIIK-4 -
HUSL CKMM MaTepuaiaMu 3amuTa PI'P Nel 3yB,
«Tepmogunamuue- |[1K-2 - 3yB
CKUI aHaIU3 XU-
MHUUYECKUX peakx-
11050703
HToro no kypcy 2 | 6/24 82U 118,1
HToro no aucuu- 6/21 |8/2U 118,1 IK3aMeH
MJIMHE

5 OopazoBaresibHbIe U HHPOPMAIHOHHBIE TEXHOJIOTUH

OO0pa3oBarenbHbIE TEXHOJIOTHH — 3TO IENIOCTHAS MOJIENbh 00pa30BaTeIbHOTO TpoIiecca,
CUCTEMHO OTpEACISoNnias CTPYKTYpY M COAEpkKAHHE NEATEIBHOCTH O0EHX CTOPOH 3TOTO
nporiecca (TperoaaBaTeNss U CTYIACHTa), UMEIONIas [EeNbI0 JTOCTHKCHNE TUIAHUPYEMBIX pe-
3y/IbTaTOB C MOMPABKOW HA WHJWBUIYaTbHBIE OCOOCHHOCTH €r0 Y4aCTHUKOB. TeXHOIOTWd-




HOCTh y4e€0HOTO IpoIlecca COCTOMT B TOM, YTOOBI CAeNaTh YYEOHBIH MPOIECC MOJHOCTHIO
YIIPaBIISIEMBIM.
OCHOBHBIMU MpPU3HAKAMH 00pa30BaTEIbHON TEXHOJOTUU B €€ COBPEMEHHOM NOHUMAHUU SIB-
JSIOTCS:
— JIeTaJbHOE OMKCcaHue 00pa30BaTeNbHBIX 1ENIEH;
— TMOATAITHOE OIHUCaHKE (MIPOEKTUPOBAHME) CIIOCOOOB JTOCTHIKEHHUS 33JaHHBIX PE3yIbTATOB-
HeeH;
— MCIIOJIb30BaHNE 00PATHOMW CBSI3U C LI KOPPEKTUPOBKU 00pa30BaTEIHLHOIO MPOIIECCa;
— TapaHTHUPOBAHHOCTH JOCTUTAEMBIX PE3yJbTaTOB;
— BOCIIPOM3BOAMMOCTb 00pa30BaTEIBHOTO MPOLIecca BHE 3aBUCUMOCTH OT MAacTEpCTBa MPEmo-
JaBaTels;
— ONTUMAJIBHOCTh 3aTPAUYUBAEMBIX PECYPCOB U YCUIIUH.
Peanu3zanusi KOMIIETEHTHOCTHOTO MOJXOJa IPEeAycMaTpUBaeT HCIOJIb30BaHUE B y4EeOHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBENCHHS 3aHATHI B COYETAaHUH C BHEAY/H-
TOpHOI paboToH ¢ 11enbi0 GOPMUPOBAHUS U PA3BUTHUS MPOPECCUOHANBHBIX HaBBIKOB. Tpaau-
LIMOHHbIE 00pa30BaTENIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCSI HA OPraHU3aI|0 00pa30BaTEIbHO-
o TMpolecca, MPEANOIarailyo NPSIMYI0 TPAHCISIIUIO 3HAHUH OT MpernoiaBaTes K CTYACHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WUIIOCTPATUBHBIX METOAO0B OOyuYeHHs).
YueOHasi AeITeIbHOCTh CTYJEHTa HOCUT B TaKUX YCJIOBUSX, KaK MPAaBHIIO, PEIPOAYKTUBHBII
XapakTep.
DopMbl y4eOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:
WNupopmaninoHHast KM — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuasa B JAUCLUIUIMHAP-
HOM JIOTHKE, OCYILIECTBISIEMOE MPEUMYIIIECTBEHHO BepOaIbHBIMU CpeACTBaMH (MOHOJIIOT Tpe-
MOIaBaTEIIS ).
JlaboparopHas paboTa — opranuzaius yueOHOM paboThl ¢ peaJbHbIMU MaTEPUATbHBIMU U
MH(OPMaLlMOHHBIMU 00BEKTaMHU, SKCIIEpUMEHTANIbHASL pab0Ta ¢ aHAJIOrOBBIMHU MOJIEISIMU Pe-
QJIBHBIX OOBEKTOB.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

Ilepeuens nadvopamopnvix pabom

1. Ompenenenuie HHTErpaIbHON TEIIOTHI PACTBOPEHHUS COJIU
2. Tpetnii KOMIIOHEHT JBYXCIOWHOM KUAKOCTU

JAOMAIITHEE PACYETHO-I'PA®HYECKOE 34A/[AHUE Nel
«Tepmoounamuyeckuit aHanu3 XumMu4eCKUx peaxyuiny

HccaenoBanue 1

Jnst peakuuu BBITOJHUTD ClIETyoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHMOCTH OT TEMIIEpaTyphbl BEIUYMHBI TEIIOBOTO 3ddekra
AH®:= f(T) u usmenenus sutponuu AS°: = f(T).
1.2.Borancnute BennuuHbl ACp, AH®:r | AS°r, aG°r u InK,, mpu Heckonpkux Temmeparypax,
3HAYEHHSI KOTOPBIX 33/1al0TCSI TEMIIEPATYPHBIM HHTEPBAJIOM U Iarom temmeparyp. [lomydeH-
HbI€ 3HAYCHHUS UCTIONIBL3YIOTCS TIPU MOCTpOeHHH rpadukoB B koopauHatax aCp— T; aH®: — T,
AS% —T; AG° — T u InK, — 1/T.
1.3.Tloas3ysce rpadpuxom InK, — 1/T , BeiBecTu npubnuxenHoe ypasuenue suaa InK, = A/T
+ B, e A, B — nocrosiHHbIE.

HccaenoBanue 2



2.1. Ucnonb3ys npaBuiio (a3 ['mb0ca, s paccMaTpuBaeMOM CHCTEMBI ONPEICTUTh KOJINYe-
cTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCIIO CTEIIEHEH CBOOOIBI.

2.2. OnpenenuTh BO3MOXHOE HapaBlIeHUE NMPOTEKAHUS UCCIIeyeMON peaklMi U paBHOBEC-
HBI cocTaB ra3oBoil ¢asel npu gasienuu (klla) u remmeparype (K). [Ipu pemennn 3amaumn
UCIIOJIb30BaTh BBIBEJACHHOE B HccienoBaHuu 1 smmupuueckoe ypaBHeHue InK,=A/T+B wu
JaHHBIE 00 UCXOIHOM COCTaBe Ta30BOM a3kl

2.3. YcTaHOBUTH HamlpaBlIeHUE CMEILIECHUSI COCTOSHUS PaBHOBECHUSI pacCMaTpUBAaEMOM cHcTe-
MBI T[IPH:

a) YBEJIMUEHUH JaBJeHUs (IIOCTOSTHHAS TEMIIEpaTypa);

0) yBEJIMUEHUH TEMIIEPATyphl (IIOCTOSIHHOE J1aBJICHUE).

Ilpumepnbolii nepeuens 60npocos 01sa yCMHO20 ONPOCA:

OCHOBHBIE IOHATHUS TEPMOJUHAMUKHU.

[lepBbiii 3akoH TepMoauHaMHKH. [loHsATHE O TEIOBOM Y deKTe, TemI0Th 00pa30BaHHs, TO-
peHusi, pacTBopeHus, pa3oBbIX npeBpaiieHuil. 3akoH ['ecca. Pacuets o 3akony ['ecca.
Bnusiare Temmeparypsl Ha TEIIOBOH AP (eKT.

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

BTopoii 3aKOH TEpMOAVHAMMKH.

TepMoanHaMuyeckue (QYHKIMH, XUMUUYECKUN MOTEHIMAN, OOIIME YCIOBHS PaBHOBECHS CH-
ctem. DHeprus ' mb6ca u sneprust I'enbMrosnbpla Kak KpUTEPUH, ONPEIEIISAIONINE HAIPaBIEeHUE
Y IIpeiell IPOTEKaHUs MIPOLIECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

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

®a30Bo€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Knaysmyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA TOM YpaBHEHHE.

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

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

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

HamnpapneHne peaknuii B 3aKpbITBIX CUCTEMAX. Y PAaBHEHHE M30TEPMbl XMMUYECKON peaKkuu
Bant-T'odda, ee npaktuueckue npuiokeHus. YpaBHEHHE H300apbl-U30X0phl peakiuu. Me-
TOJIbI paciyeTa KOHCTAHTbI pABHOBECHSI.

[TpaBuio Jle-IllaTenbe, ero nmpakTuyeckoe NpUMEHEHHUE. BinsHue NaBiaeHMs Ha MOJIOKEHUE
paBHOBECHS.

Onpenenenue noHATHs “pacTBOp”’. COCOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKTOpOB HA PaCTBOPUMOCTb.

Mozenu pacTBOpOB: HiealIbHBIE (COBEPILIEHHBIE) U OECKOHEYHO pa30aBIeHHbIE PaCTBOPHI, UX
OTJIMYME OT peaIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunansHble MOJIIpHBIE BEIMUUHBL, UX ONPEIEICHHUE.

CgoiicTBa pa30aBIEHHBIX PACTBOPOB HE JICKTPOIUTOB. JlaBieHuUE mapa HaJl paCTBOPOM, TEM-
neparypa KAIEHUs U 3aMep3aHusl.

OCHOBHBIE TOHATHSI XUMUYECKON KUHETUKH.

Crioco6b1 onpezeneHus cKopocTu peakiuu. @opmanbHas KUHETHKAa TOMOTEHHBIX PEaKIMi.
3aKOH JIEMCTBYIOIIUX Macc.

[Topsinky peakuii 1 UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, BToporo 1 n-ro mopsiikos.

Kunerndeckue ypaBHEHMs JUIsl pEaKLUN Pa3IMUHBIX TOPSIAKOB.

Ilepuon nomymnpeBpanieHusl.

KoHcTaHTa CKOpOCTH peakliuy, €€ CBOMCTBA, pa3MEPHOCTHU U ONIPEAEICHHUS.

MeTo/b! onpesieNieHus: NOpsAAKa peaKIuHU.



[ToBepxHOCTHOE HATSKEHHE, METOJIbI €M0 U3MEPEHUSI.
AncopO1ysi, OCHOBHBIE TTOJIOKEHUS U YPaBHEHHUS a/ICOPOIIHH.
VYpasuenue ['n60ca.
VYpaBuenue Opeiinanuxa. YpasHenue JIeHrmropa.
3aBUCHUMOCTbH a/ICOPOIIUU OT TEMIIEPATYPHhI.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

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

CTpYKTYpHBIH
PYKTYD [Inanupyemsle pe-
3JIEMEHT OueHouHbIe CpeiCcTBa
3yJIbTaThl 00yUEHUS
KOMIIETCHITUH
OIIK-4 - roTOBHOCTBHIO COYETATH TEOPUIO M MPAKTHKY /ISl pellleHUusl HHKeHEePHbIX 3a-

aa4d

3HaTh

OCHOBHBIC ITOHSATHUS
U 3aKOHBl (u3nye-
CKOM XMMUH

IIpumepHbIe BONIPOCHI [UIsl dK3aMEHa:

OcHOBHbIE OHATHS TEPMOAMHAMUKHU.

IlepBriii 3ak0oH TepmoauHamMuku. IloHsTHE O TEmIOBOM
s dexTe, TeIIOTH 00pa30BaHMsl, TOPEHHUS, PACTBOPCHHUS,
¢a3oBbIx npeBpauieHuil. 3akoH I'ecca. Pacuersl no 3ako-
Hy ['ecca.

BnusiHue Temnepatypsl Ha TEIIOBOM 3 exT.

3akon Kupxroda. Pacuersr TernoBeix 3¢ ¢GekToB 1mo 3a-
kony Kupxroda.

BTtopoii 3aK0OH TEpMOJIMHAMUKHU.

TepmoaunaMuyeckue (yHKIMH, XUMHUYECKUN MOTEHIIM-
a1, o0IIue yCcJIoBUsI paBHOBECHs cucTeM. DHeprus [ u66-
ca u sHeprus ['enpMronpna Kak KpUTEpUHU, ONPEHEIISIO-
I[1e HampaBjIeHUE U Mpeiesl MPOTEKaHHs MPOIECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTe o ¢a30BOM paBHOBECHH, OCHOBHBIE OMpeere-
Hus (¢azoBoro paBHoBecus. IIpaBuno ¢a3z I'mb6ea, ero
MIPUMEHEHHUE.

da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Vpasnenue Kiaysuyca-Kianeiipona, pacyeTsl OCHOBAH-
HBIE Ha TOM ypaBHEHHUE.

VYcnoBus XMMHUECKOTO paBHOBECHUS. 3aKOH JIEHCTBYIO-
umx macc (TepmoauHamuueckuil). KoHcranta xumuye-
CKOT'O paBHOBECHSI.

Bunel koHCTaHT paBHOBecHs. PaBHOBECHS B reTeporeH-
HBIX CUCTEMaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HamnpaBnenue peakuuil B 3aKpbITBIX CHCTEMax. Y paBHe-
HUE W30TEepMBbl XuMHueckoi peakuun Bant-T'odda, ee
MPaKTUYECKHE TMPUIIOKEHUS. YpaBHEHHE H300apbl-
M30XO0pBl peakuuu. Metoasl pacueTa KOHCTAHThI paBHO-
BECHSL.

IIpaBumno Jle-Illatense, ero npakTuieckoe NPUMEHEHUE.
Brnusinue naBneHus Ha MOJOKEHHE PaBHOBECHS.
Omnpenenenne NOHATH “pacTBOp”. CIocOObI BHIPaKEHUS




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHU

IInanupyemsle pe-
3yJIbTaThl 00y4YEeHUs

O1eHOYHEIE cpe€acTBa

COCTaBa PacTBOPOB.
Brnusinue pa3nuyHbix GaKkTOpOB Ha PACTBOPUMOCTb.
Mognenu pacTBOpOB: Hj€aIbHbIE (COBEPLICHHBIE) U Oec-
KOHEYHO pa30aBJICHHbIE PACTBOPBI, UX OTJIMYUE OT pe-
QJIbHBIX PACTBOPOB.

3akoubl Payns u 'enpu. [lapimanbHble MOJISIPHBIE BEJIU-
YUHBI, UX ONPEEIICHUE.

CpoiicTBa pa30aBiICHHBIX PACTBOPOB HE DJIEKTPOJUTOB.
JlaBiieHre napa Haj pacTBOPOM, TEMIIEpaTypa KUIIEHUS U
3aMep3aHusl.

VYMmers:

OIpEAEIATh TEPMO-
JMHAMUYECKHE Xa-
PaKTEpPUCTUKH XU-
MHUYECKUX PEeaKIUn

3ajauu JUIsl CaMOCTOSATEIBHOIO PEIICHHUS:

1.J[Ba rpammMa Bo3yxa H300apHO HArpeBalOT OT HYJIS 10
onHoro rpaayca Llenscust npu nasnennn 1 armocdepa.
[LimoTHOCTH BO3yXa IPU 0°C cocrasisier 0,00129 /oM.
Haiigute paboty pacmupeHus..

2. YeMy paBHO U3MEHEHHE SHTPOMUH MpH Hepexoe 1
MOJISl @30Ta U3 COCTOSIHUS, COOTBETCTBYIOIIETO HOP-
MaJbHBIM yCJIOBHSM, B COCTOSIHUE, COOTBETCTBYIOIIIEE
CTaHJapTHBIM ycioBusM, eciim Cp = 7/2 R. Oxapakrepu-
3yiTe crocoObl epeiadyu B3aMMHOTO BIHMSIHHUSI aTOMOB B
OpPraHUYECKUX MOJICKYJIaX.

3. B razoBoii cmecu, cocrosmieit u3 CO, H20, Ho u CO2
/1€ KXKI0r0 raza ObUIo B3ATO [0 OAHOMY MOJIIO, IPOTEKa-

€T peakuus CSdEFL>< I Y00 voreii

COz2 B cocTosaHum paBHoBecus pasHo 0,16. Haiitu koH-
CTAHTY PaBHOBECHS PEaKIIHH.

4. ITpu cuHTe3e aMMHaKa npoTekaer peakuus: 3Haqr) +
Now = 2NH3 (. Tlpu 298 K anst atoit peakmmm Kp = 6 ¢

10°% a & Fgge\ng): - 46,1 x/I>/mMomnb. OLEHUTH TeMIIe-

parypy, Ipu KOTOPOi KOHCTaHTa paBHOBECHUS PEaKIIUU
Oyzet paBHa 1, mosaras 4to TeII0Boi 3¢ deKT npakTH-
YECKH HE 3aBHCHT OT TEMITEPATYPHI.

BrnaneTs:

METOJIaMU IIPEICKa-
3aHUSA IPOTEKaHUA
BO3MOJKHBIX XUMU-
YECKUX PEAKLUN

3ajaHue Ha penieHue 3a1a4 u3 npodeccuoHaIbHON 00-
JacTy (JIoMalllHee WHIAUBHUyaIbHOE 3a/1aHUE)
Hccaenosanue 1

Jist peakiiuy BBIIOJIHUTE CIIEAYIOIIEe:
1.1.CocraBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTy-
pbl BenmnuuHbl TemnoBoro 3dgdexra aAH: = {(T) u uzme-
HeHwust SHTporuu AS°, = f(T).
1.2.Berunciuth BenuuuHbl ACp, AH: | AS°;, aG°:r u InK,
MIPH HECKOJIBKUX TEMIIepaTypax, 3HaYeHUsI KOTOPBIX 3a-
JAl0TCA TEMIEPaTypHbIM HWHTEPBAJIOM M IIAaroM TeMIIe-
paryp. IlomydeHHbIE 3HAUEHUS WCIIOJIB3YIOTCS TPU TO-
crpoenuu rpadukoB B koopauHatax ACp— T; aH®: — T,
AS% —T; AG° — T u InK,, — 1/T.
1.3.Ilonw3ysce rpaduxom InK, — 1/T , BeiBecTn npubdiu-
*eHHoe ypaBHenue Buaa InK, = A/T + B, rme A, B —
IIOCTOSIHHBIE.
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HccnenoBanue 2

2.1. Ucnonw3ys npasmino ¢a3 'mb66ca, ayis paccMarpuba-
€MOI CHCTEMBI ONPEICTUTh KOJMHYECTBa (a3, He3aBHCH-
MBbIX KOMIIOHEHTOB M YUCIIO CTETIeHENH CBOOOIbI.

2.2. OnpenenuTb BO3MOXKHOE HaIlpaBJIEHUE NPOTEKAHMS
HCCIIelyeMON peaklid U PaBHOBECHBIN COCTaB ra3oBOM
¢a3er npu pasnenuu (kxlla) u Temmeparype (K). IIpu pe-
IICHUH 3aJIa4M HCIOJIb30BaTh BHIBEIEHHOE B MCCIIEIOBA-
Huu 1 smnupudeckoe ypasHenue InK,=A/T+B u nanusie
00 UCXOAHOM cocTaBe Ta30BoM (hazbl

2.3. YCTaHOBUTH HAMpaBJICHUE CMEIICHUS COCTOSHUS
paBHOBECHS pacCMaTPUBAEMOI CHCTEMBI MPH:

a) yBEJIMUEHUU J1aBJieHUs (IOCTOSHHAs TEMIIEpaTypa);

0) yBeJIMYCHUH TEMIIEPATyphl (IIOCTOSHHOE JIaBJICHHE).

IIK-2 - cnoco0HOCTHIO BBIOUPATH METO/IbI HCCJI€I0BAHUS, IVIAHNPOBATH M MPOBOAUTH
He00X0JMMble IKCIIEPUMEHTbI, HHTEPIPEeTHPOBATH Pe3yJIbTAThI U [1€JIaTh BbIBO/IbI

3HaTh

OCHOBHBIE TapameT-
pBI IpoBeieHUs hu-
3UKO-XUMHYECKUX
HUCCIEe0BAaHUN

[IpumepHbIe BOIPOCHI ISl 3K3aMeHa:

OcHOBHBIE IOHATHSA XUMUYECKON KUHETHKU.

CrniocoOsl onpeienieHns CKopocTu peakiuu. PopManbHast
KMHETHKA TOMOIEHHBIX peakUui. 3aKOH JEHCTBYIOLIUX
Macc.

Ilopsanku peakuuii 1 UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, Broporo 1 n-ro NopsiaKoB.
Kunernueckue ypaBHEHUS A PEAKLUN PA3JINYHBIX T10-
PAIKOB.

Ilepuon nomynpeBpanieHus.

KoHcTranTa ckopocTu peakuuu, ee CBOMCTBa, Pa3MEpPHO-
CTH U OIPEIEIICHNU.

MeTtob1 onpeesieHns NopsAIKa PEaKI|H.
IIoBEpXHOCTHOE HATSAKEHUE, METOIBI €TO U3MEPEHUS.
AncopOuusi, OCHOBHbBIE IOJOXEHUS M YpaBHEHMs a-
copouuu.

VYpasuenue ['n60ca.

Ypasuenue Opennnxa. YpasHeHnue JIeHrMroopa.
3aBUCUMOCTD a/1COPOIIUHU OT TEMIEPATYPHl.

VYmMmern

BbIOpaTh MapameTpsl
npoBeneHus  Gusn-
KO-XHMHUYECKUX UC-
CJIEI0BaHUU

3agauu sl CAMOCTOSATENBHOTO PEIICHHUS:

1. B 1am® (1 1) BomHOrO pacTBopa 6poMuIa HATPHS CO-
nepxures 0,3219 kr conu. InoTHOCTH pacTBOpa paBHa
1238,2 kr/m>. BeIpa3uTh KOHLEHTPALMIO PACTBOPA MO-
JSIPHOCTBIO, MOJISUTEHOCTBIO, MOJIIPHBIX JIOJISIX 1 MAcCO-
BBIX MPOLIEHTAX.

2. Cxonbko nporentos riuurepuna (C3HgO3) Hy:xHO pac-
TBOPUTH B BOJIE, UTOOBI AaBJI€HHUE BOJSHOIO Iapa ObLIO
Ha 1 % HIDKe TaBJIeHUS] HACBIIICHHOTO Mapa BOJIBI.

3. OnpenenuTb OTHOCUTENLHOE OHMKEHUE JIaBICHUS
napa Haj BogHbIM 10%-HbIM pactBopoM H3POg4,

4. YucTwlit kagmuii 3atBepaesaet npu 321 °C, a 10%-
HBI pacTBOp BUCMyTa B Kaamu — 1ipu 312 °C. Ompene-
JIMTh TEIJIOTY TUIABJICHUS KA MU,
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5.JlekaHbli TEMITEpaTypHBIH K03()(OUIIHEHT CKOPOCTH
peakiuu paBeH 3. Bo ckosbKO pa3 BO3pacTeT CKOPOCTh
9TOW peakUuu NPy NOBBIIIEHUH Temueparypsl oT 30 110
100°C?

6.0npenenuTs JeKaaHblid KO3(PPHUIUEHT CKOPOCTH peak-
MM ¢ dHepruei aktuBanuu 60 kJ[k/Moib pu Hadallb-
HbIX 3HadYenusx Temneparyps 20 °C, 1400 °C (8 ropue
nomenHo# neun) u 1650 °C (B craneriaBHIBHOM KOH-
BEpTepe).

Bnanets

HaBbIKAMU IIPOBeEJIe-
HUS ¢buzuko-
XUMHYECKHX HCClIe-
JIOBAHU U

3amaHue Ha pelieHue 3a1ad U3 MpodeCcCHOHATBHOM 00-
JacTu

Haiiaute n3MeHeHNe SHTPOITHH TIPH MPOTEKAHUH PeaK-
i npu Temnepatype 877 °C

CH4 + 2CO = 3C(rp) + 2H20
eCJIM JUISl Y4ACTHHKOB PEAKIHU H3BECTHBI CIIETYIONIHE
TEpPMOJNHAMIYECKUE JTAHHBIE:

BemecTBo CHa4 CO | Cuappur) | H20
so 186,26 | 197,55 | 5,74 | 188,72
JIx/(monp*K)
a 42,06 | 28,41 | 16,86 | 30,00
b*103 31,50 | 4,10 477 | 10,71
c* 10 -17,29 | -0,46 -8,54 0,33

rae a, b, ¢ — k03 HUIIUEHTHI 3aBUCUMOCTH TEIIIIOEMKO-
CTeH Y4aCTHUKOB PEaKIIMH OT TeMIIepaTyphbl

6) HOpﬂ)IOK MpOBECACHUSA HpOMe)KyTO‘-IHOi/i aTTeCTalluM, IOKa3aTe/JiIn 1 KPUTECPUHU Oll€-

HUBAaHUA:

HpOMe)KYTO‘IHaSI arrecTanus 1Mo JUCHUINIMHE BKIIIOYACT TCOPCTUICCKUEC BOIIPOCHI, 1103~
BOJIAIOIIMEC OLICHUTHL YPOBCHb YCBOCHUA 06y‘~IaI-OHII/IMI/IC$I 3HaHI/II71, W MPAKTUYCCKUE 3aJIaHUA,
BBIABJIAIOIIUC CTCIICHD CCI)OpMI/IpOBaHHOCTI/I YMCHHﬁ u BHaﬂeHHﬁ, IIPOBOAUTCA B (I)opMe OK3a-

MCHa.

DK3aMeH 10 JaHHOW JUCLUUILUIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMeHallMOHHBIM
Ouieram, KaXIblil U3 KOTOPHIX BKJIIOYAET 2 TEOPETHUECKUX BOMpOca U 3a/1aya.

IToxa3aTenu U KPpUTEPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 6aJuI0B) — 00y4JaroLHiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHHE
y4eOHOro MaTepuaa, CBOOOHO BBITOTHSAET MPAKTUYECKHE 3aJaHNs, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSMHU, IPUMEHSET UX B CUTYallUSAX MOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA yPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIEC 3HAHHUS, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAUUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPY/AHEHUS NPH aHATUTUYECKUX Olepalusx, nepe-
HOCE 3HAHUU U yMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI1H.

— Ha OLIEHKY «yAOBJIETBOPUTEJIBHO» (3 Oasta) — 00yJaromuiics: 1eMOHCTPUPYET OPOro-
BbIil ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMMI: B X0OJIe KOHTPOJIbHBIX MEPONIPUATUH J0IyC-
KalOTCs OIIMOKH, MPOSBISETCS OTCYTCTBUE OT/EIbHBIX 3HAHHUH, YMEHH, HAaBBIKOB, 00y4aro-
HIMICS UCTIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUSI IPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU

Ipu UX NCPCHOCC HA HOBLIC CUTYyAllUU.




— Ha OIICHKY «HEeY/0BJIeTBOPUTEIbHO» (2 Oaria) — 00yJaronuiicss AEMOHCTPUPYET 3Ha-
Hus He Oosiee 20% TEOpETHUECKOTo MaTepraa, JOMYyCKAeT CYIIeCTBEHHbIE OMIHMOKH, HE MO-
JKET MOKa3aTh HHTEIUICKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 6amT) — 00yJaroImuiics He MOXKET IMOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHEHNUS HHPOPMAIINU, HE MOXKET 1I0Ka3aTh UH-
TCIUICKTYAJIbHBIC HABBIKH PCHICHUS NPOCTHIX 3aaq.

8 YueoHo-MeTOqMYeCcKOe U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUTLTHHbI
a) OCHOBHAasl JIUTepaTypa

1.bokmreitn b. C. @u3nueckast Xumusi: TEpMOJUHAMUKA U KHHETUKA [ DIEKTPOHHBIN pecypc]

: yuebHoe nocobue / b. C. bokmreitn, M. 1. Menzenes, FO. B. [TloxBucHeB. — DIEKTpOH.
naH. — Mocksa : MUCHUC, 2012. — 258 c. — Pexum gocryna:
https://e.lanbook.com/book/47443

2. ®usndeckas xumus : ydeOHoe mocodue / D. B. Hronpauna, C. I1. Kinoukosckuii, H. 1O.
CseunukoBa u Jp. ; MI'TVY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., auarp.,
rpad., TaoJI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3506 pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr:
3JICKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIoT.

0) lonosiHUTeILHAS JIUTEPATypa:

1. Xumuueckasi KHHETHKA U aJCOPOLMs: METOJ. YKa3aHWs JUIsl CTYIEHTOB IO JUCIUILIMHE
"®Ousnueckas xumusa" / [3. B. Hronpauna, C. I1. Knoukosckwuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marautoropck : MI'TY, 2013. - 1 anektpon. ont. muck (CD-ROM). - 3arn. ¢ ti-
TYIIL. 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 :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

2.IloBepxHOCTHBIE ABJICHHS. AncopOius : yuebHoe nmocodue / A. H. Cmupnos, H. 0. Cseu-
HukoBa, C. B. FOnuna, 3. B. lronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snek-
TpoH. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1
139847/3417.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooOnekT. - Tekcr :
anekTpoHHbIH. - ISBN 978-5-9967-0966-3. - CBenenus goctynssl Takke Ha CD-ROM.

3. T'opmikos, B.W. OcHoBHI ¢usnyeckoit xumun : yueOnuk / B.W. Iopmkos, N.A. Ky3Heros.
— 6-e u3n. — Mockaa : Jlaboparopus 3Hanuit, 2017. — 410 c. — ISBN 978-5-00101-539-
0. — Texkcr: onexTpoHHBIA // Jlanp : siekTpoHHO-OMOMMoTewynas cuctema. — URL:
https://e.lanbook.com/book/97412

B) MeToauyeckne yKazaHus:

1. JTaGopaTopHBIi IPaKTUKYM MO (HU3HUECKON XUMUH : yueOHO-MeToIn4Yeckoe mocooue / A.
H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 9. B. [{ronpauna ; MI'TY. - MarHuToropck :
MI'TY, 2017. - 1 asnektpon. 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) [lporpammuoe odecnneuenne 1 UHTEpHET-pecypcehl:

Haumenosanue 110 No norosopa

CpoK AeiCTBUS JTUICH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager CBOOOJTHO 6eccpouHo
pacmpocTpaHsieMoe

7Zip CBOOOJTHO OeccpouHo
pacrpocTpaHsieMoe

HNuTepHeT-pecypcnbl
— Mexnynapoanast crpaBouHasi cucrema «llommpen» polpred.
nayka». — URL: http://education.polpred.com/.

com otpacip «ObOpazoBaHue

— HanmonanpsHast nHGOpMaIMOHHO-aHATTUTHYECKas cucTeMa — Poccuiickuii MHIEKC HAy9HOTO
muruposanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL.: https://scholar.google.ru/.
— Wudopmannonnas cucrema — EnuHOe OKHO J0CTynma K HH(GOPMAIMOHHBIM CHCTEMaM —

URL: http:window.edu.ru/.

— d)enepanLHoe ToOCydapCTBEHHOC 6IOI[)K€THO€ YUPCKACHUC «q)eﬂepaHLHLIﬁ HHCTUTYT IIPO-

MBIIICHHON COOCTBEHHOCTHY. — Peskum moctyma: https://wwwl

fips.ru/

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHNIIMHBI

MaTepI/IaJII)HO-TeXHI/IquKOG o0OecriecucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayuTopuu

VYyeOHast ayquTopus ais
MIPOBE/ICHUS 3aHATHH JIeK-
IIUOHHOTO THIIA

Texaudeckne cpeacTBa 00yueHHs, CIyXKallne IS IPeacTaB-
JeHus yuyeOHoM nHpopManuu 60JIbIION ayAUTOPUH: MYJIbTH-
MeIUHHBIE CPEICTBA XPAHEHUS, TIEPeau U MPEICTABICHHS
yuebHoil napopmarmu. Crnenuanu3upoBaHHas MeOelb

JlaGopaTopHble YCTAaHOBKH JIS
pabor:

- YCTaHOBKa JUIS OTpeCTICHHE
TBOPEHHS COJIH;

VYyeOHast ayquTopus ais
MIPOBE/ICHUS J1aOOPATOPHBIX
pabot

IpoBeJeHUsT 1a00PaTOPHBIX

MHTETPAIIBHON TEIUIOTHI pac-

-yCTaHOBKA JUIsl OIpeAeIeHHs KOdPPHUIUEHTa paclpeesIeHUs

VYuebHas ayIuTopus 1Jis
IPYNIOBBIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTalUi, Te-
KYIIEro KOHTPOJIA U MPO-
MEXKYTOYHOM aTTeCTaluu

Crneunanu3upoBaHHas MeOeb

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO WH-
dbopMaImoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.

Tlomemenue g caMoCTO-
ATETHLHOU paboThI

CHCLII/IaHI/ISI/IPOBaHHaSI MeOeb

Kommnberotepraas texuuka ¢ maketom MS Office, ¢ moakimoue-
HUEM K ceTH «/HTepHEeT» U C TOCTYIIOM B AJIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemmenue asa xpanenus: | Crienuanin3upoBaHHas MEOCIb.
U IPOPUIAKTHYECKOTO 00-
CITy>KMBaHHsI y4eOHOTO

o0opynoBaHus

WNHCTpyMeHT U1 TPpOUIAKTUKHY JIAOOPATOPHBIX YCTAaHOBOK
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