MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30OBAHUS POCCUMCKOM
OENEPALINA
DeniepaibHOE TOCYIAPCTBEHHOE OHOKETHOE 06pa3oBaTelbHOE YUpekaeHHE
BBICIIIETO 00pa30BaHHs
«MarnuToropckui rocy 1apcTBeHHbIN TEXHHUECKH yauBepcutet um. I'.1. HocoBa»

—

YTBEPXJAIO:

~71 .77 JHMPEKTOp HHCTHTYTA
/( €CTECTBO3HAHYS U CTAHIApTH3AMH

W. 10. Me3un

€29 okTs6ps 2018 r.

PABOYASI [TPOI'PAMMA III/I(S.II/]HIII/IHLI
dusnyeckas XUMuUs
22.03.02 Metamtyprus_
HanpasnennocTs npodmis nporpaMMel MeTaLTyprusi Y4€pHBIX METAILIOB
VYpoBeHb BhICLIEro 00pa3oBaHus OaKaiaBpuar
IporpaMma MOArOTOBKH aKaJeMHYECKUN GakaiaBpuar

®Dopma 00ydeHHs
Ounas

Wnctw Ecmecmeosnanus u cmanoapmusayuu

TYT

Kadenpa Du3suyeckoll Xumuu U XUMUYECKOU MEXHON02UU
Kype 1

Cemectp 2

MaruuToropck
2018 r.



PaGouass mporpamma cocraBieHa Ha ocHose ®I'OC BO HanpaBieHHE MOArOTOBKH
22.03.02 Meramtyprus, yreepkaensoro npukasom MO u H P® or 04.12.2015r. N 1427
Ju1st poHIIst IPOrpamMMbl MeTaiLTyprusi 4epHBIX METajlIoB

PaGouast porpaMMa paccMOTpeHa U 000peHa Ha 3acelaHiH Kahepsl (bu3nUecKOH XMMUH H
XUMHYECKOH TexHooruu 15 oxtabpst 2018 r. (mpoTokon Ne 4)
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3aB. kadenpoi

Pa6ouas IporpaMMa 0100peHa METOIUECKOH KOMUCCHEH HHCTHTYTa €CTECTBOSHAHMS U
crangaptizamy 29 oxradps 2018r. (mpotokon Ne 2)
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Pa6ouast mporpamMma COCTaBJIeHa: 7 o 1.0.-M.H.,
/ /A.H. CvupHos/
Penensenr:

K.T.H., 3aBeIyIomuii Kadeapoit MpOMBIIITEHHOH

3KOJIOMH U 0€30I1aCHOCTH KU3HEAEATEIBHOC /A JO . JlepsTunCcKuit/




JIuCT perncTpanuu H3MeHeHHH U 0 0/IHeHUH

Ne Paznen PIIJ] Kpatkoe conepxanue JHara, Ne ITonmucs 3aB.
wn (MomyIis) H3MEeHEHHs!/ JTOTOTHEHUS MIPOTOKOJIA kadeapoit
3acefaHus
Kadeapsl
1 3,4,6,7 Koppekruposka padoueit )
MIPOrPaMMBI Nel ot W
04.09.2019 ==
2 8 AxTyamu3amus ydgeGHo- Nel ot
METOIHYECKOr 0 H 31.08.2020 %W//
HH(}OPMAITHOHHOTO =5

o0ecIiedeHus TUCIIUILIHHBI




1 Ilean ocBOeHMSI AUCHHUILJINHDBI

HCHBIO OCBOCHUSA TUCHUIIIINHBI «DU3NYeCKass XUMHUS SIBIISICTCH:

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

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

JMucrtumuinaa «Dusznueckas XUMEs BXOJIUT B BapUATUBHYIO YacTh O5oka 1 oOpazoBa-
TEJIBbHON NPOrPAMMBL.

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

3HaHUA YMEHHS U HaBBIKH, MOJTYYCHHbIE IPU U3YyYCHUH JaHHOW NUCUMUIUIMHBI, OymyT
HEOOXOIUMBI TIPU U3YYCHHUH TUCHUILTUHBL. «MartepuanoBenenue», «OCHOBBI METaLTypruye-
CKOro IPOU3BOACTBaY», «MeTamutypruueckas TeIIOTEXHUKa», «Du3ndeckas XUMHUS MHUPOMeE-
TAJUTYPrAYeCKUX Mpo1eccoB» U Hanrcanuu 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

YpoBEeHb OCBOEHUSI KOMIIETECHIIUNA
KOMIICTCHIINU

OIIK-4 roTOBHOCTBIO COUETATh TEOPUIO U MPAKTUKY JUIsl pEIICHUS HHKEHEPHBIX 3a]a4

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

YMeTn: OMpEaACIIATbL TCPMOJMHAMHUYCCKUE XAPAKTCPUCTUKU XUMHUYCCKUX
peaxkuuii

BJ'IaI[eTBI MCTOdaMU NPCACKa3aHus IMPOTCKAHUA BO3MOXHBIX XUMUYCCKUX
peakuuii

ITK-2 - cnocoOHOCTHIO BEIOUPATh METOBI UCCIICAOBAHMUS, TUTAHUPOBATh U IPOBOJIUTH HE00-
XOJIMMBbI€ HKCTIEPUMEHTHI, THTEPIPETUPOBATH PE3YJIbTATHI U I€JIaTh BHIBOJBI

3HaThb OCHOBHBIE TIapaMeTpPhl MPOBEACHUS (PUMKO-XUMUUYECKHX HUCCIIe-
JOBaHUU

VYMeTn: BBIOpATh MapaMeTphbl MPOBEACHUS (PU3NKO-XUMHUIECKUX UCCIIEI0-
BaHUM

Bmanets: HaBBIKAMH TIPOBEICHUS (PU3UKO-XUMUUECKHUX UCCIICTOBAHMI

4 CTpyKTYypa U collepKaHue QM CUUILTHHBI
OO0mas TpyJ0eMKOCTh AUCIHILTUHBI COCTaBNsieT 4  3a4yeTHBIX enuHul] 144  axan.
4acoB, B TOM YHCIIC:
- KOHTaKTHasi pabota —_72  aKaJ. 4acoB:
— aymuTopHas — 68  akaj. 9acos;
— BHeayIuTOpHas — 4  akaj. 4acoB
— camocrosTenpHas pabora — 36,3 akaj. 9acos.




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

AynutopHas | . _ =
KOHTAaKTHAasA pa- &;3 Gobma texvie. | &
6ora = E g p Y ES o =
Pasziesn/ Tema 2 | (B axan. vacax) | 2 = U1 CaMOCTOR- | IO KOHTPOJIS £Ez
> S s TeTbHOU yCIIEBAEMOCTU U | 3, & &
JVICIIUTLINHBI & . : & = J| 23 0
=| § 8 |EZ S s paboThI MPOMEXYTOUHOH| 5 & E
= §E % E S aTTecTaluu E{ 5
RN 2
Ilpeamer u  wmeromsl,| 1 | 6 | 6/21 5 [ToaroroBka k|JIaGoparopHas OIIK-
NOHITHS U 3a1aun Hu- naboparopHoit |pabota Nel, ycr- |4—3yB,
3UYECKOM XHMHH XH- pabore Nel,|Hbr1it ompoc. I1K-2-
MUYecKas TEepMOJUHA- pabora ¢ Oub- 3yB
MUKa. 3aKOHBI TEpPMO- auorpaduye-
JTUTHAMUKH. CKMM Marepua-
JamM#,  TOATro-
TOBKa K BEI-
nonHeHuro PI'P
Nel «Tepmonu-
HaMHUYECKUUI
aHAIN3  XHUMH-
YECKUX  peak-
1070705
Xumuueckoe u dazo-| 1 | 8 | 8/2U - |10 [MoaroroBka k|JIabopaTopHas OIIK-
BOE PaBHOBECHUE nabopaTopHoit [pabota No2, ycr- |4— 3yB,
pabote Ne2, |ub1it onpoc, caaua |ITK-2-
pabora ¢ ©Oub-|PT'P Nel «Tepmo- |3yB
auorpaduue- | IMHAMHYECKHIA
CKAM MaTrepua-|aHaJIn3 XUMUIe-
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, yct- |4—3yB,
ypaBHeHue  BaH-gep- pabote Ne3, |nb1it onpoc [1K-2-
Baansca.  Coxmxenue pabota ¢ Ouob- 3yB
rasos. muorpaduye-
CKUM Marepua-
JaMu
Tepmonunamuueckoe |1 | 6| 6/2U - |5 IMonroroBka k  |JIaboparopnas  |OIIK-
ONKMCAHUE PACTBOPOB. naboparopHoii |pabota Ned, ycr- |4—3yB,
[TapruanbHble  MOIIb- pabote Ne4, HBIH OIIpOC. I1K-2-
HBIE BEJTMYUHBI pabora ¢ 6u6- 3yB
auorpaduye-
CKHM MaTepua-
namu, [Toaro-
TOBKA K BbI-
nonHenue PI'P
Ne2 «Xummue-




AynutopHas | . _ =
KOHTaKTHas pa-| = § o T
6ora g g 5 OpMa Tekyllle- g LB
Paszen/ Tema 2 | (B aan. wacax) | & U1 CaMOCTOS- | IO KOHTPOJISA £Ez
> S = TEJIbHOM yCIIEBAEMOCTU U | 3, & &
JICIUTLIINHBI & . : (=i o B @
=| § 8 |E 2 S s paboThI MPOMEXYTOUHOH| 5 & E
= & |gE S aTTecTaluu =8
o5 3 |83 2§ g =
59RO S =
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, BBITIOJ-
Henue PI'P Ne2
«Xumuyueckas
KAHETHKA»
[MoBepxuoctubie sBie-| 1 | 3 | 8/2U - (4,3 |IllogrotoBka k|JlaboparopHas OIIK-
HUSL. nabopaTopHoi [pabota No5, ycr- |4— 3yB,
pabote Ne5, |Hb1ii onpoc [1K-2-
pabora ¢ Oub- 3yB
auorpaduye-
CKMM Marepua-
JaMu
Hroro no xkypcy 134|34/1211| - (36,3
Hroro mo pucuumin- 34134/12A| - (36,3 IK3aMeH
He

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOU (opMme.
5 Ob6pa3oBaTtesibHble M HHPOPMALMOHHbIEC TEXHOJIOTHH

OO6pazoBaTenbHBIE TEXHOIOTUM — JTO LEJIOCTHAST MOJIeTh 00pa30BaTEILHOTO MpoIlecca,
CHUCTEMHO OTpeAeNsonas CTPYKTypy M COAEpkKaHHE NESTEIBHOCTH O0EHX CTOPOH 3TOTO
nporiecca (MpenoaBaTeNsi ¥ CTYACHTa), UMEIOIIas IeNIbI0 JIOCTHKCHUE TUTAHUPYEMBIX pe-
3y/lbTaTOB C MOMPABKOW Ha WHJWBUIYyaTbHBIE OCOOCHHOCTH €r0 Y4acTHUKOB. TexHOIorud-
HOCTb Y4e€OHOro mpoIiecca COCTOMT B TOM, YTOOBI clenaTh y4eOHBIM MPOIECC MOJHOCTHIO
YIIPaBISIEMBIM.

OCHOBHBIMHU IMpU3HAKaMH O6p330BaTeJ'II)HOI\/'I TEXHOJIOTMHU B €€ COBPEMCHHOM ITIOHMMAaHUU SB-
JISTFOTCS:

— JIeTaJbHOE ONMKMCaHue 00pa30BaTEIbHBIX IIENICH;

— TIOATamHOE OMHCaHue (MPOCKTHUPOBAHUE) CIIOCOOOB JOCTHMIKEHHS 3aJaHHBIX Pe3yabTaTOB-
IeeH;

— UCTIOJIb30BAaHUE OOPATHOM CBSI3U C LIETBI0 KOPPEKTUPOBKU 00Pa30BaTEIHLHOTO MPOIIECCa;

— I'apaHTUPOBAHHOCTb AOCTHUTa€MBIX PE3YJIbTATOB,

— BOCIPOU3BOJMMOCTh 00pa30BaTEIBHOTO MPOIlecca BHE 3aBUCUMOCTH OT MacTepCTBa MpPero-
JlaBaTes;

— ONTUMATBHOCTh 3aTPAYNBAEMBIX PECYPCOB M YCUIIHH.




Peanuzanus KOMIETEHTHOCTHOTO MOJAXOJa MPEAyCMAaTPUBACT MCIIOJIb30BAaHHE B YUeOHOM
npoliecce aKTUBHBIX M MHTEPAKTHBHBIX (OPM TPOBENCHHS 3aHATHI B COYCTAaHUH C BHEAYIH-
TOPHOH pabOTOM ¢ IENBbI0 POPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB.
TpaaunnoHHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH OPUEHTHPYIOTCS HA OpraHU3aIlnio 00pa3oBa-
TEJILHOTO TIpoIlecca, MPEANOIaraionyo IpsIMy0 TPaHCIIALUIO 3HAHUN OT MpenojaBaTeis K
CTYACHTY (NMIPEHMYILECTBEHHO Ha OCHOBE OOBSICHUTEIIbHO-UILTIOCTPATHBHBIX METOJIOB 00y4Ye-
HUsl). YueOHas IeATebHOCTh CTYACHTa HOCUT B TaKUX YCJIOBHSX, KaK MPABUJIO, PEIPOAYK-
TUBHBIN XapakTep.
®opMbl YUEOHBIX 3aHATHH ¢ MCMOJIL30BAHUEM TPATMIHOHHBIX TEXHOJIOTHIA:

WMHdpopmanmoHHas JEKIHs — MOCIeI0BATEeIbHOE U3JI0KECHUE MaTepralia B JTUCIUILTHHAD-
HOU JIOTHKE, OCYIISCTBIISIEMOE TPEUMYIIECTBEHHO BEepOATbHBIMU CPEACTBAMU (MOHOJIOT Ipe-
MOIaBaTEIS ).

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MAaTEPUATBLHBIMUA U
WH(POPMAIMOHHBIMHA 00BbEKTaMH, SKCIIEPUMEHTANIbHAsI padoTa C aHAJIOTOBBIMH MOJIEIISIMU Pe-
QITBHBIX 0OBEKTOB.

6 YueOHO-MeTOqMYEeCKOE 0OOecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

Ilepeuens nabopamophvix pabom

1. Omnpenenenue MHTErpaIbHOM TEIIOTHI PACTBOPEHUS COJIU

2. Vzyuenue paBHOBECHS PEAKIIMH B3aMMOICHCTBHS TBEPOTO YIIIEPO C €r0 TUOKCHIOM
3. JlaBiieHHe HACBIIIEHHOTO Mapa U TEIUI0Ta UCHAPEHHs YUCTOM KUIKOCTH

4. TpeTruil KOMIIOHEHT B IBYXCIOWHOM KUJKOCTH

5. BuusHue Temneparypbl Ha CKOPOCTh XUMHUECKON PEeaKLIUu

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

Hccaenosanmne 1

JInst peakiiuy BBINOJHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCHUMOCTH OT TEMIEpaTypbl BEIHYMHBI TemioBoro 3¢ddexra
AH®; = f(T) u usmenenus suTponuu ,S°; = f(T).
1.2.Beruncants BenuduHbl ACp, AH®:  AS°;, AG°: m InK, npu Heckonpkux Temmeparypax,
3HaYeHUs KOTOPBIX 33/al0TCS TEMIIEPATypHBIM HHTEPBAIOM U I1aroM temmneparyp. [lomyuyen-
HbI€ 3HAU€HUs UCIONB3YIOTCS NIPU NOCTpOoeHUH rpadukos B koopauHatax ACp— T; AH% —T;
AS°r—T; AG°% —Tu InK, - 1/T.
1.3.ITomw3ysice rpaguxom InK, — 1/T , BeiBecTH npubImkeHHOe ypaBHeHue Buaa InK, = A/T
+ B, rme A, B — nocrosHHEIE.

Hccaenosanue 2

2.1. Ucnonb3ys npaBuiio (a3 ['mbG06ca, s paccMaTpuBaeMoOi CHCTEMBI ONPEACIIUTh KOJTUYe-
cTBa (ha3, He3aBUCHMBIX KOMIIOHEHTOB U YHCJIO CTENIEHEH CBOOOIBI.

2.2. OnpenenuTh BO3MOYKHOE HANPABICHUE NMPOTEKAHUS UCCIEAYEMON PEAKIINN U PABHOBEC-
HBII cocTaB ra3oBoi ¢a3el npu gasineHuu (klla) u tremneparype (K). Ilpu pemennn 3agaun
UCIIOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM | smmupuueckoe ypasHeHue InK,=A/T+B wun
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (as3bl

2.3. YCcTaHOBUTH HAINPABICHWE CMEIIECHUs COCTOSIHHS PaBHOBECHS PACCMAaTPUBAEMOM CHUCTeE-
MBI IIpH:

a) yBEJIMUEHUU J1aBJieHUs (MIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).



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

Jns peakiuu A+B — MpoayKThl peakiny, HadaabHbIe KOHIEHTPAIMH (Co) BEIIECTB A U
B paBHBI 1 cocTaBIsIOT: Co(A)=co(B) =co=.... MOJIB/IM® (xomnonka 6, Tabm. 20).

M3MeHeHne KOHLEHTpaluuii BEeECTB (Ci) BO BpeMeHH (Ti) IPU pazIU4HbIX TeMIlepary-
pax (Tj) HaxomsTCs B CTPOKE COOTBETCTBYIOIIEH HOMepy 3amdaHus Ta6n.20. Halitu sHepruto
axtuBanuu (E), mpemkcnoneHnnanbablii MHOXHTEH (Ko) 1 Bpems (Ts), 3a KoTopoe ... % Be-
mectB A u B (komonka 21, taba. 20.) npu temmeparype Ts = ... K (komonka 20, Ta6n. 20)
MPEBPATUTCS B MPOAYKTHI PEaKIIUU.

Cnucok 6onpocog 01a ycmHuozo onpoca:

OCHOBHBIE IOHATHUS TEPMOJUHAMUKH.

[TepBoIii 3ak0H TepMoauHAMUKU. [IoHsATHE O TerioBOM 3 deKTe, TETUIOTH 00pa30BaHHUs, TO-
peHusi, pacTBopeHus, (pa3oBbIX npeBpaiieHuil. 3akoH ['ecca. Pacuets o 3akony ['ecca.
BnusiHre Temmeparypsl Ha TEII0BOH AP (eKT.

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

BTopoii 3aK0OH TEpMOAVHAMUKH.

Tepmoannamuyeckue GyHKIUU, XUMUYECKHI MOTEHIMA, OOIIMe YCIOBUS PaBHOBECUS CHC-
teM. DHeprusi [ m66ca u sHeprus ['enpbMrompiia Kak KpUTEPUH, ONPEACIISIONINE HAIIPABICHUE
Y IIpeiel IPOTEKaHUs IPOLIECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

[TonsiTne o ¢pa3oBOM paBHOBECHH, OCHOBHBIE OmpeneieHus (a3oBoro paBHoBecus. [IpaBuino
¢da3 ['nb6ca, ero npuMeHEHHE.

®a30Bo€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX cucTeMax. YpaBHenue Knaysmyca-Knanelipona,
pacyeTbl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.

VYcnoBUsS XUMHYECKOIO paBHOBECHS. 3aKOH JIEHCTBYIOIIMX Macc (T€pMOJUHAMHYECKHIA).
KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

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

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

HamnpasneHnne peaknuuii B 3aKpbITBIX CUCTEMaX. Y PaBHEHHE M30TEPMbl XMMHYECKOW peaKIuu
Bant-T'odda, ee npaktuueckue npuiaokeHus. YpaBHEHHE U300apbl-U30X0phl peakiuu. Me-
TOJIbI pacyeTa KOHCTAHTbI PAaBHOBECHSI.

ITpaBuiio Jle-IllaTenbe, ero nmpakTUYECKOe NMpUMEHEHUE. BnusHue naBiIeHUs Ha MOJOKEHUE
paBHOBecus. PeanbHble raszpl. OnucaHue peajbHBIX T'a30B C HCIOJb30BAHWEM BHPHAJIbHBIX
ypaBHeHuid. Temmneparypa boins. CMbicn BupuanbHbIX Ko3(duuuenToB. YpaBHenue Ban-
nep-Baansca. Dddext Ixoyns — Tomncona. Temneparypa uaBepcun. CKMKEHHE Ta30B.
Onpenenenne noHATHs “pacTBOp”’. CrocOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKTOpOB Ha pACTBOPUMOCTb.

Mojenu pacTBOPOB: U€albHbIE (COBEPIIEHHBIE) U OECKOHEUHO pa30aBlieHHbIE PACTBOPHI, UX
OTJIMYME OT peaIbHBIX PACTBOPOB.

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

CgoiicTBa pa30aBlIeHHBIX PaCTBOPOB HE JICKTPOIUTOB. JlaBieHe mapa HaJl pacCTBOPOM, TEM-
neparypa KaneHus u 3amep3anusi. OCHOBHBIE OHATHS XUMUYECKOM KMHETUKH.

CrniocoObl onpenenenns CKOpocTH peakiuu. dopManbHasi KUHETHKAa TOMOT€HHBIX PEeaKIuil.
3akoH nelcTByrOmMX Macc. llopsaku peaknuil 1 UX MOJEKYJISIpHOCTh. Peakuuu nepsoro,
BTOPOTO U N-TO MopsiAkoB. KuHetnueckue ypaBHEHUS A5 peaKIMi pa3IH4HbIX TOPSIKOB.
ITepuon nomynpespaiieHus. KoHCTaHTa CKOPOCTH PEAKIUH, €€ CBONCTBA, PA3MEPHOCTH U OII-
peneneHus. Metoabl onpeneneHus nopsiaka peakiuu. [loBepXHOCTHOE HATSKEHUE, METObI
€ro u3MepeHus. AncopOuns, OCHOBHbIE MTOJIOKEHHS U YpaBHEHUS aJIcCOPOLIUU.



VYpasuenue ['n66ca.YpaBuenne Opelinanuxa. Ypauenue Jlenrmioopa. 3aBUCHMOCTH a/1c0p0-
IIUH OT TEMIIEPATYPBHI.

7 OueHoYHbIE CPeCTBA 1JIsl POBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPeACTBA JJIsl IPOBeAeHUs MPO-
MEKYTOYHOI aTTeCTAlMU:

CrpyKTypHBIi
JIEMEHT

KOMIICTCHII N

[Inanupyemsle pe-
3y/lbTaThl 00yUYEHUS

O1neHOYHBIC CPEACTBA

OIIK-4 roTOBHOCTBIO COUETATh TEOPUIO U ITPAKTUKY JUISl PEIICHNUS] MHKEHEPHBIX 3a]a4

3HaTh

OCHOBHBIE TOHSTHUS U
3aKOHBI  (PU3UYECKOMU
XUMHUHA

IIpumepHBIEe BOIIPOCHI K OK3aMEHY:

OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

IlepBbiil 3ak0oH TepMoguHaMuku. [loHsaTne o Temo-
BoM 3¢ dekTe, TEermIoThl 00pa3oBaHus, TOPSHUS, pac-
TBOpeHMs, (a3oBBIX mpeBpamenuidl. 3akoH ['ecca.
Pacuersl 1o 3akony I'ecca.

Biustaue TemriepaTypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacuersl TermnoBbix 3Q¢peKToB 1o
3akoHy Kupxroda.

BTropoii 3aKk0H TEpMOIMHAMUKH.
TepmonuHamMudeckne (QYHKUUH, XUMUYECKHU I10-
TEHIMaJ, OOLIMe YCIOBUS PABHOBECHS CHUCTEM.
Oneprust [m66ca u >neprust ['enpmronbua Kak Kpu-
TEPUH, ONPEIEIAIOIINE HAIPABIECHUE U MPEAEI IIPOo-
TEKaHHUs [IPOLIECCOB B HEU30JUPOBAHHBIX CUCTEMAX.
[Tonstue o (a3oBOM paBHOBECHH, OCHOBHBIE OIpe-
nenenus ¢azoBoro paBHoBecus. [IpaBuno ¢a3z ['nd-
Oca, ero npuMeHeHue.

da30Boe paBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTE-
Max. YpaBHenue Kiaysmyca-Kianeiipona, pacderst
OCHOBaHHbIE Ha TOM ypaBHEHHUE.

VYcnoBus XMMUYECKOTO pPaBHOBECHUS. 3aKOH JIEHCT-
BylOIIMX Macc (TepMmoanHamuueckuil). Koncranta
XUMHUYECKOTO PABHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBecus: B rerepo-
TEHHBIX CUCTEMaX.

Bnusinue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakuuii B 3aKpBITBIX CHCTEMAX.
YpaBHEeHHE W30TEpMbI XUMHUYECKOW peakuuu BaHT-
l'odda, ee nmpakTHUecKue NMPHUIIOKEHUS. YpaBHEHHE
n300apbI-U30X0phl peakuuu. MeToasl pacuera KOH-
CTaHThl PaBHOBECHSL.

[TpaBuno Jle-lllaTenwe, ero mpakTudyeckoe MpuMeHe-
Hue. BinsHue naBieHns Ha MOJ0KEHUE PABHOBECHS.
Onpenenennie noHATHS “pacTBOp”’. CriocoObI BbIpa-
JKEHUS COCTaBa PacTBOPOB.

Bnusinue pa3nuyHbix pakTOpOB Ha PaCTBOPHUMOCTb.
Mogenu pacTBOpOB: HICAIbHBIE (COBEPLICHHBIE) U
OECKOHEYHO pPa30aBlIEHHBIE PAcTBOPBI, MUX OTINYHE
OT peaJIbHBIX PAaCTBOPOB.

3akoHbl Payns m I'enpu. llapumanbable MonsipHbIE




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeacTBa

BEJIMUMHBI, UX OIpEeJICTICHHUE.

CpoiicTBa pa30aBICHHBIX PACTBOPOB HE DJIEKTPOIIU-
ToB. JlaBieHue mapa HajJ pacTBOPOM, TeMmIiepaTrypa
KUTICHHSI ¥ 3aMEpP3aHusl.

VYMeThb:

OINpEeACIIATh TEPMO-
JUHAMHYECKHUE XapakK-
TEPUCTUKHU XUMHUYE-
CKMX peaKLui

3amauu 17151 CaMOCTOSITEIBHOTO PEIICHUS:

1.JIBa rpamma Bo3Iyxa M300apHO HArpEeBAIOT OT HYJIS
1o oxHoro rpaayca Llenbcuns npu naBinenun 1 aTmMo-
cdepa. [InoTHOCTH BO3TyXa TIpH 0°C cocrassier
0,00129 r/cm®. Haiizure paboTy pacmpeHusl.

2. UeMy paBHO U3MECHEHHE YHTPOIHUH MPHU TIEPEXOJIC

1 MoJIst a30Ta U3 COCTOSTHHSI, COOTBETCTBYIOIIETO
HOPMAJIbHBIM YCJIOBHSIM, B COCTOSIHUE, COOTBETCT-
BYIOIIlEEe CTaHIAPTHBIM ycioBusiM, eciu Cp = 7/2 R.
OxapakTepusyiTe CriocoObI epeayr B3aUuMHOTO
BJIMSIHUSI aTOMOB B OPTaHUYECKHUX MOJICKYJIaX.

3. B rasoBoii cMmecnH, cocrosmei n3 CO, H,O, Ho
CO; , rie Kaxoro rasa ObUIO B3STO [0 OTHOMY MOJTIO,

MIPOTEKAST PEaKITus Cg‘%%

Yucno moneit CO2 B COCTOSIHUM paBHOBECUS PaBHO
0,16. HailTu KOHCTaHTy paBHOBECHSI PEAKLIHH.

4. Ilpu cuHTe3e aMMHuaKa nporekaer peakuus: 3Hy
+ Nory = 2NH3 (. IIpu 298 K s sroit peakiuu Kp =

6 105, a & I_gge\“j): - 46,1 x/I»/momb. OLCHUTD

TEeMIEPaTypy, IPU KOTOPOH KOHCTAHTA PaBHOBECHUS
peakuuu OyzaeT paBHa 1, mojarasi 4To TEIIOBOM (-
(deKT MpaKTHUECKH HE 3aBUCUT OT TEMIEPATYPHI.

BraneTs:

METOJIaMH MpeACcKa-
3aHUs IPOTEKAHUS
BO3MO>KHBIX XUMHYeE-
CKHUX pEaKLHi

3aaHue Ha pelieHue 3aja4d U3 npodecCuoHaIbHOM
o0nacTH (IoMalIHee UHANBUYaIbHOE 3aJaHHe)
Hccaenosanue 1

Jliis peakiuy BBIIOJHUTD CIIEAYIOIIEE:
1.1.CoctaBuTh ypaBHEHHE 3aBUCUMOCTH OT TEMII€pa-
Typbl BelnuuHbl TerioBoro sgdexra \H®: = f(T) u
usameHenust SHTporuu AS°; = f(T).
1.2.Boruncauts BenuduHbl ACp, AH®:  AS%, AG° n
InK,, npu HecKoJIBKUX TeMIepaTypax, 3Ha4eHHs KO-
TOPBIX 3aAIOTCS TEMIEPAaTyYpPHBIM HHTEPBAIOM |
mraroM temneparyp. [lonyueHHble 3HaYeHUsT UCTIOTb-
3YIOTCS TIPH MOCTPOEHHUH TpauKOB B KOOpIUHATAX
ACp—T; AH = T; AS° = T; AG°% — T 1 InK,, — 1/T.
1.3.ITons3ysice rpapuxom InK, — 1/T , BeIBECTH IpH-
ommxeHHoe ypaBHeHue Buaa InK, = A/T + B, rne A,
B — nocrosHHbIE.
Hccnenosanue 2
2.1. Ucnonw3ysa npasuio (a3 'ub6ca, s paccmar-
pHBAEMOM CHCTEMBI OIPENENIUTh KOJIM4ecTBa (a3,
HE3aBUCHMBIX KOMIIOHEHTOB U YHCIIO CTENEHeW CBO-
00/IBI.
2.2. OnpenenuTb BO3MOKHOE HAIIpaBJICHHUE NIPOTEKA-




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeacTBa

HUS HMCCIICTyeMOW pPeaKIMd W PAaBHOBECHBIH COCTaB

ra3oBoii (a3el mpu naenenun (klla) u Temmepartype

(K). Ilpu pemiennu 3ama4u HCIOIH30BaTh BBIBEIICH-

HOEC B HCCJICIOBAaHUU | SMIUPUYECKOE ypaBHEHUE

InK,=A/T+B n nanHble 00 MCXOZHOM COCTaBE ra3o-

BOM (hazbl

2.3. YCTaHOBUTH HAMPABJICHUE CMEIIEHUS] COCTOSTHUS

paBHOBECHSI paCCMATPUBAEMOU CHCTEMBI IIPH:

a) YBEJIMYEHUHU AaBJICHUS (IIOCTOSHHAs TeMIlepaTy-
pa);

0) yBeIMYEHUU TeMIepaTypsl (IOCTOSHHOE JaBiie-

HHUE).

IIK-2 - cnocoO6HOCTHIO BBI6I/IpaTB MCTOJbI UCCIICAOBAHMA, IIJIAHUPOBATL U IIPOBOJAUTD HEOO-
XOOUMBIC SKCIICPUMCHTBI, MHTCPIPCTUPOBATDL PCIYJILTATHI U ACJIATh BHIBO/bI

3HaTh

OCHOBHBIC  ITapaMeT-
pel TIpoBeneHHsS (Hu-
3UKO-XUMHYECKHUX
HUCCIEe0BAaHUN

IIpuMmepHBIEe BOIIPOCHI K K3aMEHY:

OcHOBHBIE IOHATHS XMMUYECKON KNHETUKH.
Crioco0Ob1  ompenenenusi cKopoctu peakmun. Dop-
MaJlbHasi KWHETHKAa TOMOIEHHBIX pEaKUHUil. 3aKoH
JICUCTBYIOLIUX MACC.

ITopsinkn peakuuii U UX MOJIEKYJISIPHOCTD.

Peaknuu nepBoro, BTOporo 1 n-ro nopsiAKoB.
Kunerndeckue ypaBHEHHs AJI PEAaKLUH PA3INYHBIX
IIOPSIIKOB.

ITepuon nonynpeBpanicHus.

KoHcTaHTa CKOpOCTM peakuuu, €€ CBOMCTBA, pas-
MEPHOCTH U OIIPEACIICHHUS.

Mertoasl onpeieneHus NopsiKa peaKuu.
IToBepXHOCTHOE HATSKEHUE, METOIBI €r0 U3MeEpe-
HUSL.

AncopO1usi, OCHOBHbIE TIOJIOKEHUS U ypaBHEHUs aJl-
copO1uu.

Ypasuenue ['1066ca.

VYpasuenue Opeitnnxa. YpasHenue JIeHrMoopa.
3aBUCHUMOCTD a/ICOPOIIMHU OT TEMIIEPATYPBHI.

VYmMmern

BbIOpaTh IMapameTpsl
npoBeieHus: (pu3MKo-
XUMHYECKHX  HCClie-
JIOBaHUU

3anauu JUIsl CAMOCTOSATEIBHOTO PEIICHHUS:

1. B 1am (1 1) Bogmoro pacTBOpa OpoMua HATPUs
conepxutcs 0,3219 xr conu. IlnoTHOCTH pacTBOpa
paBHa 1238,2 Kkr/m®, BbIpazuth KOHIIEHTPALMIO pac-
TBOPA MOJIIPHOCTBIO, MOJISITIBHOCTBIO, MOJISIPHBIX J10-
JSIX ¥ MacCCOBBIX ITPOLIEHTAX.

2. Cxounbko nporienToB riutiepuna (C3HgO3) HykHO
pacTBOPUTH B BOZIE, YTOOBI JaBlIeHHE BOASHOTO Mapa
Ob110 Ha 1 % HWKE AaBJICHUS HACBHIIIEHHOTO Tapa
BOJIBI.

3. OmpenenuTh OTHOCUTENFHOE TIOHM)KEHHUE JTaBIIe-
Hus napa Haa BogHbIM 10%-HeIM pacTBopoM H3POy,
4. YucTerii kaaMuit 3aTBepaeBaet mpu 321 OC, a 10%-
HBIM pacTBOp BUCMYTa B KaAMuu — Iipu 312 °C. On-

PEACTINTDE TCIJIOTY IJIABJICHUSA KaAMMUS.




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemsie pe-

OneHouHble CpeacTBa
3y/lbTaThl 00yUYEHUS

5./lexamHbIi TeMIepaTypHbIH KO3PGUIIMEHT CKOPO-
CTH peakiuu paBeH 3. Bo CKOIbKO pa3 BO3pacTeT
CKOPOCTb 3TOM peaklUy PU MOBBIIICHUU TeMIIepa-
Typst ot 30 1o 100°C?

6.0npenenuTh AeKaaHbIA KOA(D(PHUIIMEHT CKOPOCTH
peakiuu ¢ sHeprued aktuBanuu 60 xJk/Monb mpu
Ha4yaJIbHBIX 3HAUYCHUSIX TemrepaTtypbl 20 °C, 1400
°c (B ropHe JoMeHHOM neun) u 1650 °C (B craneruia-
BUJILHOM KOHBEPTEpE).

Buianers HaBbIKaMU  HPOBEIC- | 3ajanne Ha pelieHHe 3aaa4 U3 NMpodeccroHaIbHON

HH dusnKo- | o6macTn
XUMHUYCCKHUX HCCJIC-

N Hailinure n3amMeHeHne S3HTPONUHU IIPU IPOTEKAHUU pe-
JIOBaHUU

aKI1u npu temieparype 877 °c

CHy4 +2CO = 3C(rp) + 2H,0O
€CIIU JJIs1 yYaCTHUKOB PEaKIMH U3BECTHBI CIEAYIO-
M€ TePMOJUHAMUYECKHE JTAHHBIE!

BemiectBo CH4 CO | Cqappwr | H20
0 186,26 | 197,55 | 5,74 | 188,72
Jx/(monp*K)
a 42,06 | 28,41 | 16,86 | 30,00
b*10° 31,50 | 4,10 | 4,77 | 10,71
c* 10° -17,29 | -0,46 -8,54 0,33

rae a, b, ¢ — ko3 HUIUEHTHI 3aBHCUMOCTH TEILIOEM-
KOCTEH YYaCTHUKOB PEAKIIUU OT TEMIIEPATYPhI

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALIMHU, IOKA3ATEJIM 1 KPUTEPHUH Olle-
HUBAHUS:

[TpomexyTouHast aTTecTalys Mo JUCHUIUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI, I10-
3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIMMUCS 3HAHUH, U IPAaKTUYECKUE 3aJaHus,
BBISBJISIFOIIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BJIa/IEHUH, MPOBOAUTCS B (hopMe IK3a-
MEHa.

DK3aMeH 10 JaHHOW AUCUHUIUIMHE TPOBOAUTCS B YCTHOM (hopMe MO FIK3aMEHALIMOHHBIM
OuneraM, KaXIplii U3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKUX BOMPOCa U 3a/1a4a.

IToxa3aTenu U KPpUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJINYHO» (5 6aJu10B) — 00y4JaroLHiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHHE
y4eOHOro MaTepuaia, CBOOOHO BBIIOTHSAET MPAKTUYECKHE 3ajaHNs, CBOOOAHO ONEpUpPyeT
3HAHUSAMHU, YMEHUSMHU, IPUMEHSET UX B CUTYallUsAX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OUIMOKH, HETOUHOCTH, 3aTPY/AHEHUS IPH aHATUTUYECKUX ONepalusx, nepe-
HOCE 3HAHUU U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI[HH.

— Ha OLIEHKY «yJAOBJIETBOPUTEJIBHO» (3 Oasta) — 00yJaromuiics: 1eMOHCTPUPYET OPOTro-
BbIil ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUSATHIL 10MyC-
KalOTCs OIIMOKH, MPOSBIISIETCS OTCYTCTBUE OT/IENIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00y4aro-




HIWICS UCTIBITHIBAET 3HAYUTEIbHBIC 3aTPYAHCHUS IPU ONIEPUPOBAHUY 3HAHUSIMA U YMECHUSIMH
IIPU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHOY» (2 Oaina) — 00yJaromuiics JeMOHCTPUPYET 3HaA-
Hus He Oosiee 20% TeopeTHUeCKOro MaTepuana, JoMyCcKaeT CYIIeCTBEHHbIE OUIMOKH, HE MO-
JKET MOKa3aTh NHTEJUICKTyalIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a1a4.

— Ha OIICHKY «HeY/0BJIeTBOPUTEJIbHO» (1 6a/mT) — o0yJarommiics He MOXKET MOKa3aTh
3HAHMS Ha YPOBHE BOCIPOU3BEACHUS U 00BsICHEHHS HH(DOpMAIIHH, HE MOXET IMOKa3aTh WH-
TEJUIEKTyaJIbHbIC HABBIKU PEILIEHUs POCTHIX 3aau.

8 YuebHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00ecTiedeHre TUCIUTLTHHBI
a) OCHOBHasA JIUTEpPaTypa

1.bokmreitn b. C. ®usndeckas XUMUSA: TEPMOJMHAMHKA U KHUHETHKA [DJIEKTPOHHBIHN
pecypc] : yue6Hoe mocobue / b. C. bokmreitn, M. 1. Mennenes, 0. B. IloxBucHeB. —
OnekTpoH. naH. — MockBa : MHUCHUC, 2012. — 258 c. — Pexum pocryna:
https://e.lanbook.com/book/47443

2. ®uznyeckas xuMmus : yueOHnoe nocodue / O. B. lronpauna, C. I1. Knoukosckuii, H.
1O. CeeunukoBa u jip. ; MI'TY. - 2-e uzn. - Maraurtoropck : MI'TY, 2017. - 127 c. : un., nu-
arp., rpaq) TaoI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506. pdf&show-dcataloques/l/l
514311/3506.pdf&view=true.

0) lomo/iHUTeILHAS JIUTEPATypa:

1. XuMudeckas KHHETUKA U aJICOPOLHS: METO. YKa3aHUs IS CTYACHTOB 1O JUCITHII-
muHe "®wusnueckas xumus" / [D. B. Hdronpauna, C. I1. Knoukosckuii, H. FO. CBeunukoBa u
ap.] ; MI'TY. - Marauroropck : MI'TV, 2013. - 1 anekrpon. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1258 pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true.

2.IloBepxHoCTHBIE sIBIeHUS. Ancopbuus : yuedHoe nocodue / A. H. Cmupnos, H. 1O.
CseunukoBa, C. B. FOauna, O. B. lronpauna ; MI'TY. - Marautoropck : MI'TVY, 2017. -1
a5ekTpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1
139847/3417.pdf&view=true .

3. T'opmikoB, B.W. OcHoBbI ¢uznyeckoit xumuu : yueOnuk / B.W. 'opmikos, .A. Ky3-
HernoB. — 6-¢ u3n. — Mocksa : Jlaboparopus 3uanwmii, 2017. — 410 c. — ISBN 978-5-
00101-539-0. — TexkcT : 37eKTpOHHBIN // JlaHb : 3MEKTPOHHO-OMONIMOTEYHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/97412

B) MeroauyecKkue yKa3aHus:
1. JTaBopaTopHBIi MPAKTUKYM IO PU3NIECKON XUMHH : Y4eOHO-METOINYECKOe ocooue
/' A. H. Cmupnos, H. FO. CeeunukoBa, C. B. IOxauna, 3. B. lronpauna ; MI'TY. - Marauto-
ropck : MI'TY, 2017. - 1 anektpon. ont. auck (CD-ROM). - 3ar. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true.

r) [IlporpammHuoe odecnieuenune u UHTEpHET-pecypcebi:

Haumenosanue 110 Ne noroBopa CpoK AeiCTBUS TUIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018



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

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
CBOOOIHO pacrpocTpaHsIeMoe

FAR Manager 1o 0eccpovHO

7Zip CBOOOIHO pacrpocTpanseMoe | OecCpodHO

HNHuTepHeT-pecypcesl

— HanmonansHas HH(MOpPMAMOHHO-aHATMTHYECKAs CHCTeMa — POCCHICKHI MHIEKC HAyYHOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckosas cucrema Akanemust Google (Google Scholar) — URL.: https://scholar.google.ru/.
— Undopmannonnas cucremMa — EQHHOE OKHO J0CTyNa K HH(POPMAIMOHHBIM CHCTEMaM —

URL: http://window.edu.ru/.

— depnepanabHOE TOCYIapCTBEHHOE OIODKETHOE yupexaeHue «DenepanbHblii HHCTUTYT MPO-
MBIIIEHHON COOCTBEHHOCTHY. — Peskum mocrtyma: https://www1.fips.ru/

9. MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIIMHBI
MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC O6CCHC‘ICHI/IC JOUCIHUIIJIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayuTOpun

YyeOHast ayuTopus ams
MPOBEJICHUS 3aHATUI JICK-
LUOHHOTO THIA

TexHuueckue cpencTBa 00ydeHus, CayxKalue 1Jis IpecTaB-
neHus yaueOHoi nHpopmanuu 60abIION ayJUTOPUH: MYJIbTH-
MeIMiHbIE CPEe/ICTBA XPAHEHUS, [Iepejau U MPEICTaBICHUS
yuebHoil napopmarmu. Crnenuaan3upoBaHHas MeOelb

VYuebHas ayauTopus 1Jis
IIPOBEICHUS J1aDOPATOPHBIX
pabor

Xumu4eckas ocy/ia, peakTHBbI, BEChI JJa0OpaTOPHbBIC PaBHO-
wieune BJIP-200, Becbl anexkrponHsle naboparopubie BK-
300, HwuskoremneparypHass JiabopaTropHas —3JIEKTPOIICYb
SNOL10/10, MarHuTHBIE MEIIAJIKH, 3J1. IUIUTKH.

VYuebHas ayauTopus s
IPYNIOBBIX U UHAUBUAY-
QJIbHBIX KOHCYJIbTAlUH, Te-
KYILIEro KOHTPOJIS U IPo-
MEXYTOYHOM aTTeCTallui

Kommnerorepraas texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTEIbHYIO CPENy YHUBEPCUTETA.
Crnernuanu3upoBaHHasi MeOEIb

ITomemenue a1 caMo-
CTOATEIBHON paboThI

Kommbrotepras Texuuka ¢ nakerom MS Office, ¢ moakioue-
HUEM K ceTH «MHTepHeT» U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH-
(dhopmMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
Crenmanu3upoBaHHas MeOesb

[Tomerienue 1t XpaHeHUs
1 Ipo(UIaKTHIECKOTO 00-
CITy’)KUBaHUS y4eOHOT O
000pyI0BaHUS

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMeHT 1Sl TPOPUIAKTUKH JTAOOPaTOPHBIX YCTAHOBOK
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