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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

JucuurmuHa «Pu3ndeckas XUMUs» BXOJUT B BapUAaTHBHYIO 4acTh Oioka 1 oOpas3oBa-
TEIbHON IIPOrPaMMBI.

Jns m3ydeHus aucuuIUIMHBL «Du3ndeckas XUMHUS» HEOOXOAUMBI 3HAHUS (YMEHHS,
BJIaJICHUsI), CHOPMHUPOBAHHBIE B PE3YJIbTaTe M3YyYCHMs TaKUX JUCHMIUIMH Kak: «Dusukay,
«XuMmusa», «MaTteMaTHKa.

3HaHUS yMEHUS W HaBBbIKH, ITOJIy4YCHHbIC NPU MU3YyYEHUU AAHHON IUCLMILIMHBI, OyIyT
HEOOXOIUMBI MPU U3YUEHUH AUCLUUILIMHBL: «O0I1ee MaTepraloBeICHUE U TEXHOJIOTUN MaTe-
puanoBy», «MarepuanoBeaeHue», «OCHOBBI TEPMUUYECKON U XUMHKO-TEPMUUECKON 00paboTKH
METauIoBy, «Teopus cTpoeHus Marepranosy» U Hanucanuu BKP.

3 Komnerenuunu o0y4aromerocsi, popmupyemMsblie B pe3y/ibTaTe 0CBOCHUSA
AUCHUIIMHBI (MOAYJisl) ¥ IUVIAHUPYEMble Pe3yJIbTAThl 00y4eHUs

B pesynbrare ocBoeHUS TUCHUILTUHBI «DH3HUECKast XUMUS) 00yUJaroImUiAcs TOJKEeH 001a-
JIaTh CIENYIOLIUMHA KOMIICTCHIUAMH:

CTpyKTypHBIN 3IEMEHT

YpoBeHb OCBOEHHUSI KOMIIETEHIUIA
KOMIICTCHIINU

OIIK-3 crnocoOHOCTBIO HCIIONIB30BATh B MPO(GECCHOHATLHON CATEIIEHOCTH 3HAHUS O TTOJI-
X0J]aX ¥ METOJIaX MOJIY4YEHUs pe3yJbTaTOB B TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX UCCIIE-
JOBaHUAX

3HaThb OCHOBHBIC ITOHATHSA U 3aKOHBI (1)1/13PI‘I€CKOI>'I XUMHHN

YMers: ONPEAEIISITE TEPMOANHAMUYECKHE XAPAKTEPUCTUKN XUMUUECKUX
peakuuii

Bnaners: METOJIaMU IIPEACKA3aHUS IPOTEKAHUSA BO3MOKHBIX XUMHUYECKHUX
peakuuii

IIK-6 crnocoGHOCTHIO HCIOIB30BATh Ha MMPAKTUKE COBPEMEHHBIE MTPECTABICHHS O BIUSHUH
MHUKPO- ¥ HAHO-CTPYKTYpbI Ha CBOMCTBA MAaTEPUAJIOB, UX B3AMMOJICHCTBUH C OKPYKAOIIEH
CpENoH, NOJIAIMH, YaCTULIAMHU U U3JIYYCHUSIMU

3HaTh OCHOBHbBIE TapaMeTpbl MPOBEACHUS (PU3UKO-XUMUYECKUX HUCCIIe-
JIOBaHUM, CBOMICTBAa MaTepUaNiOB, UX B3aUMOJECUCTBHUH C OKpPY-
YKAIOIIEH CPeAo, MOJAMU, YACTUIAMH U U3JTYYCHUSIMHU

YMeTh: BBI6paTB napaMeTphl MIPOBCIACHUA (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX HUCCiacao-
BaHI/II>'I, HCII0JIB30BAaTh HAa MPAKTUKE COBPEMCHHBIC MMPECACTABICHUA
O BJIMAHUUN MUKPO- U HAHO-CTPYKTYPhI HA CBOMCTBA MaTCpHraJiOB

Bmaners: HaBBIKAMHU TPOBEJCHUS (U3UKO-XUMHYECKUX HCCIICIOBAHHM;
MPAaKTUYECKUM MPUMEHEHHEM Ba)KHEMIIMX COBPEMEHHBIX TeOpe-
TUYCCKUX, TCPMOANHAMHUYCCKHUX METOJ0B O BJIIMAIHHU MHKPO- U
HaHO-CTPYKTYpPBbI Ha CBOMCTBA MaTepPUATIOB, UX B3AUMOJICHCTBUHU C
OKpY>Karolen cpeon




4 CTpyKTYpa U coJepkaHue JUCUUIIIHHbI
OO0mast TpyJI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3ayeTHBIX enuuull 144  akan.

4aCoOB, B TOM YHCJIC:

- KOHTaKTHas pabota — 72  akaj. 4acoB:

BHEAYJUTOpPHAS —

aynuTopHas — 68  akaj. 4acos;
4  akan. yacoB
camocTosTenpHas padora — 36,3 akaj. 4acos.
MOJITOTOBKA K dK3aMeHy (KOHTpoJib) — 35,7 akaj. Jaca.
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MOHTHS U 33a1aun Hu- naboparopHoit |pabota Nel, ycr- |3—3yB,
3UYECKOW XUMUU XHU- pabote Nel,|ub1it onpoc. [1K-6-
MUYECKasi TEePMOJIUHA- pabora c Ouo- 3yB
MUKa. 3aKOHBI TEpPMO- auorpaduue-
JTUHAMUKH. CKUM Marepua-
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TOBKAa K BBI-
nonHenuo PI'P
Nel «Tepmonu-
HaMUYECKUUI
aHalM3  XHUMH-
YeCKMX  peak-
00705058
Xumuueckoe u azo-| 1 | 8 | 8/2U - |10 IMonroroBka k|JIaboparopnas  |OIIK-
BOE paBHOBECHE nabopatopHoOil |paboTa Ne2, ycT- |3—3yB,
pabore Ne2, |uslii onpoc, cnaua [[1K-6-
pabora ¢ ©Oub-|PT'P Nel «Tepmo- |3yB
auorpaguue- | AMHAMHYECKUH
CKUM MaTepHa- |aHaJIN3 XHMHUYe-
namu. Iloaro-|ckux peaxuuiin»
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pabHBIE  ypaBHEHMS, nabopatopHoil |paboTa Ne3, ycT- |3—3yB,
ypaBHeHHe  Ban-nep- pabote Ne3, |HbIif ompoc ITK-6-
Baansca.  Cxmkxenue pabota ¢ Oub- 3yB
rasos. muorpaduye-
CKUM Marepua-
JaMu
Tepmonunamuueckoe |1 | 6| 6/2U - |5 IMonrotoBka k  |JIaboparopnas  |OIIK-
ONKMCAHUE PACTBOPOB. nabopatopHoil |paboTa Ned, ycT- |3—3yB,
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[TapunanbHble  MOJIb- pabote Ne4, HBIH OIpOC. ITK-6-
HBIC BETTUIHHBI pabota c 6uo- 3yB
muorpaduye-
CKHUM MaTepua-
mamu, [Toaro-
TOBKA K BbI-
nosHenue PI'P
Ne2 «Xummue-
CKasi KHHETHUKa
Xumnueckas kudetuka | 1 | 8 | 6/4U - 19 IToaroroBka k |cmaya PI'P Ne2 OIIK-
nabopaTopHOH |«XHUMHUYECKas 3—3yB,
pabote Ne5, KUHETHKa» [1K-6-
paboTa ¢ 61b- 3yB
auorpaguue-
CKUM Marepua-
JIaMH, BBITIOJ-
Henue PI'P Ne2
«XuMH4YeCKast
KUHETHKA
[MoBepxHoctHbie siBie-| 1 | 3 | 812U - |43 |llogroroBka k|Jlaboparopuas  |OIIK-
HUSL. naboparopHoit |pabota Ne5, yct- |3—3yB,
pabore No5, |Hb1#1 omIpOC ITK-6-
pabota ¢ Ouob- 3yB
auorpaguye-
CKUM Marepua-
JaMH
Hroro mo xkypcey 1|3434/121| - |36,3
Hroro mo gucnu- 34|34/121| - |36,3 IK3aMeH
MJINHE

N -8B TOM YuCJC, 4acCbl, OTBCACHHBLIC HA pa60Ty B HHTepaKTHBHOﬁ Q)opMe.

5 O0Opa3oBaresibHbIe W HH(POPMAIIMOHHBIEC TEXHOJIOTHH

OO6pa3zoBarenbHble TEXHOJIOTMH — 3TO LEJIOCTHAS MOJIENb 00pa30BaTeNIbHOTO Mpoliecca,
CHCTEMHO OIpENEeNSIomasl CTPYKTypy U COJEpXKAHUE JAEATEIBHOCTH O0EUX CTOPOH 3TOr0
npoiiecca (TpernoaaBatess U CTYIACHTA), UMEIOIIas LEeNbl0 JTOCTUKEHUE TUIAHUPYEMBIX pe-
3yJIbTaTOB C MOMPABKOW HAa MHIMBUIYalIbHbIE OCOOCHHOCTH €ro YYaCTHHKOB. TeXHOJIOIHY-
HOCTh y4eOHOro Mpoliecca COCTOUT B TOM, YTOOBI CAeNaTh Y4eOHBIM MPOIEcC MOJHOCTHIO

YIPABIISIEMBIM.

OCHOBHBIMHU IMpU3HaKaMU O6p8.30B3TCJ'ILHOfI TEXHOJIOTMHU B €€ COBPECMCHHOM ITIOHUMAHUU SB-

JIAKOTCA:

— ACTAJIBHOC OIIMCaHUuC OGp&SOB&TCJIBHBIX ueﬂeﬁ;




— TOATAITHOE OIHUCaHUE (MIPOEKTUPOBAHME) CIIOCOOOB JOCTHUKEHHUS 33JaHHBIX PE3yIbTaTOB-
IeeH;
— MCIIOJIb30BaHNE 00OPATHOMW CBSI3U C LTI KOPPEKTUPOBKU 00pa30BaTEIHHOIO MPOIIECCa;
— TapaHTHUPOBAHHOCTh JOCTUTAEMBIX PE3yJbTaTOB;
— BOCIIPOM3BOAMMOCTb 00pa30BaTEIBHOTO MPOLIecca BHE 3aBUCUMOCTH OT MAacTepCTBa MPEro-
JaBaTels;
— ONTUMAJIBHOCTh 3aTPAUYNBAEMBIX PECYPCOB U YCUIIUH.
Peanuzanusi KOMIIETEHTHOCTHOTO MOJXOJa IMPEeAycMaTpUBaeT HCIOJIb30BaHUE B y4EeOHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBENCHHS 3aHATHI B COYETAaHUH C BHEAY/H-
TOPHOI paboTOH ¢ 1eNbI0 POPMUPOBAHUS U PA3BUTHS MPOPECCUOHANBHBIX HaBBIKOB.
TpaauunonHueie 00pa3oBaTeIbHBIE TEXHOJIOTHMH OPUEHTUPYIOTCS Ha OpraHU3alnio 00pa3oBa-
TEJIBHOIO MpoIlecca, MPEeANoaramllyio MpsaMyl TPAHCISLUIO 3HAHUN OT MmpernojaBaTels K
CTYACHTY (MIPEUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIIbHO-MILTIOCTPATHBHBIX METOJIOB 00yde-
HUs1). YueOHasi AeSITeNbHOCTh CTY/IEHTAa HOCUT B TaKHUX YCIOBHSX, KaK MPaBHIIO, PEMPOIYK-
THUBHBIA XapaKTep.
®opMbl YUeOHBIX 3aHATHIA C HCNOJIb30BAHMEM TPAANIUOHHBIX TEXHOJIOI W :
WNupopmaninoHHas JeKIHs — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuaia B JAUCLUILIMHAP-
HOM JIOTHKE, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO BepOaIbHBIMU CPEACTBAMH (MOHOJIIOT Tpe-
MOIaBaTEIIS ).
JlaboparopHas paboTa — opranuzaiusi yueOHOM paboThl ¢ peaJbHbIMU MaTEPUATbHBIMU U
MH(OPMaLlMOHHBIMU 00BEKTaMH, SKCIIEPUMEHTANIbHAS paboTa ¢ aHaJIOTOBBIMU MOJEIISIMU pe-
ANbHBIX 0OBEKTOB.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IIHXCH

Ilepeuenv nadopamopnuvix pabom

1. Ompenenenue HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. V3yueHue paBHOBECHs peaklMH B3aMMOAECHCTBHSI TBEPOTO YIJIEPOJ C €ro AUOKCHIOM
3. [laBiieHWe HACHIIIEHHOTO Mapa ¥ TEIUIOTa UCHIAPEHHS YUCTOH KUIKOCTH

4. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUIKOCTH

5. Bunsgnue Temneparypbl Ha CKOPOCTh XUMUYECKOM peakiuu

JAOMAIIIHEE PACYETHO-I'PA®HYECKOE 3A/JAHHE Nel
«Tepmoounamuyeckuii aHAIU3 XUMUYECKUX PEAKUUIL)
HUccaenoBanue 1
JI71st peakiiuu BBIMOJHUTH CIEAYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBHUCHMOCTH OT TEMIIEpaTypbl BEJIWYUHBI TEIUIOBOrO 3(ddexTa
AH®; = f(T) u usmenenus sutpornuu 5S°; = f(T).
1.2.Beruncants BenuduHbl ACp, AH®:  AS°;, AG°: m InK, npu Heckonpkux Temmeparypax,
3HAUEHUS KOTOPBIX 3a/Ial0TCS TeMIIEPaTyPHBIM HHTEPBAJIOM U IIarom Temmeparyp. [lomyden-
HbIE 3HAUCHHUS UCIIOJIB3YIOTCS IIPU MOCTpoeHuu rpadukos B koopauHaTax ACp— T; AH —T;
AS°r—T; AG°% — Tu InK, - 1/T.
1.3.ITone3ysce rpadpukom InK, — 1/T , BeiBecTH npubnmxkeHHoe ypaBHeHue Buaa InK, = A/T
+ B, rae A, B — nocTosiHHbBIE.

HccaenoBanue 2

2.1. Ucnonb3ys npasuiio ¢a3 'ub0ca, A paccMaTpruBaeMOl CUCTEMBI ONPEAETUTh KOJInde-
cTBa (pa3, HE3aBUCUMBIX KOMIIOHEHTOB U YHCIIO CTETICHEH CBOOO/IBI.

2.2. OnpenenuTh BO3MOXHOE HAIPaBJIECHUE MPOTEKAHMSI UCCIIETYEMON pPEaKIIMU U PaBHOBEC-
HBIM cocTaB ra3zoBoil ¢asel npu gasnenuu (klla) u remneparype (K). IIpu pemenun 3amaumn



HCIIOJIb30BaTh BBIBEJCHHOE B HccienoBaHuu 1 smnmpudeckoe ypaBHeHue InK,=A/T+B un
JTaHHBIE 00 UCXOJIHOM COCTaBE ra30BoM (a3bl

2.3. YcTaHOBUTH HalpaBICHUE CMELEHUS COCTOSHUS PAaBHOBECUSl pacCMaTpUBAEMOW CHUCTe-
MBI [IPH:

a) YBEJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeITMUCHUU TeMIIEpaTyphl (IIOCTOSIHHOE JIaBJICHHUE).

JAOMAIIHEE PACYETHO-I' PA®HYECKOE 34/IAHHUE No2
«Xumuueckan Kunemuxka
Dopmynuposka 3a0anus
Hccaenosanme 1

Jns peakiuu A+B — MpoayKThl peakini, HadalbHble KOHIIEHTPAIMH (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) IPpU pa3Iu4HbIX TeMIIepary-
pax (Tj) HaxoasATCs B CTPOKE COOTBETCTBYIOIIEH HOMepy 3amaHus Ta61.20. Halitu sHepruto
axtuBamu (E), npenskcnoneHnmanbabiii MHOXHTEND (ko) 1 BpeMs (1s5), 32 KOoTOpoe ... % Be-
mectB A u B (komonka 21, a6 20.) mpu temnepatype Ts = ... K (komonka 20, ta6n. 20)
IPEBPATUTCS B MPOIYKTHI PEAKIIHH.

Cnucok 680NnpoOCo6 onsa ycmnuozco onpoca:

OcHOBHBIE IOHATHS TEPMOANHAMHUKH.

[TepBoIii 3ak0H TepMoauHAMUKU. [loHsATHE O TerioBOM 3 deKTe, TeTUIOTE 00pa30BaHHUs, TO-
peHus1, pacTBOpeHus, (pa30BbIX peBpameHnid. 3akoH ['ecca. Pacuersl o 3akony ['ecca.
Bnusiaure Temmeparypsl Ha TEIIOBOH AP (eKT.

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

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKLIUU, XMMUYECKMH MOTEHLIMAN, OOIME yCIOBUS PaBHOBECUS CH-
ctem. DHeprus ' m606ca u sHeprus I'enbmMrosnplia Kak KpUTEPUH, OIPEEIISIONINE HAlIPaBJIEHUE
Y TIPEJEIT IPOTEKAHUS MIPOLIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTe o ¢a30BOM paBHOBECUH, OCHOBHbBIE ompezaeneHus ¢azoBoro paBHoBecus. [IpaBuio
¢a3 'u60ca, ero npuMeHeHue.

®a30Boe paBHOBECHE B OJJTHOKOMITIOHEHTHBIX cucTeMax. Y paBHeHue Knaysnyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA ’TOM YpaBHEHUE.

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

Bunpl koHCTaHT paBHOBecus. PaBHOBECHsI B T€TEpPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

HamnpasneHnne peaknuuii B 3aKpbITBIX CUCTEMAaX. Y PaBHEHHE M30TEPMbl XUMHYECKOW pEaKIuu
Bant-T'odda, ee npaktuueckue npuiaokeHus. YpaBHEHHE U300apbl-U30X0phl peakiuu. Me-
TOJIbI pacyeTa KOHCTAHThI pAaBHOBECHSI.

[TpaBuio Jle-IllaTenbe, ero nmpakTUYecKoe NpUMEHEHUE. BinsHue NaBiIeHNs Ha MOJOKEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue pealbHBIX Ta30B C UCIHOJIb30BAaHUEM BUPHUATIBHBIX
ypaBHenuii. Temmneparypa boins. CMbicn BupuanbHbIX Ko3(dduuuentoB. Ypasuenue Ban-
nep-Baanbca. Dpdext xxoyns — Tomncona. Temneparypa naepcun. C:kMKE€HUE Ta30B.
Onpenenenne noHATHS “pacTBOp”’. COCOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

Bnusinue pa3nuyHbix pakTOpoB Ha PACTBOPUMOCTb.

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

3axonbl Payns u I'enpu. [lapunanbsHblie MOJISIpHBIE BEIMUMHBL, UX ONPEECIICHHUE.

CaoiicTBa pa30aBiIeHHBIX PaCTBOPOB HE 3JIEKTPOIUTOB. [laBieHue mapa Haj pacTBOPOM, TEM-



nepatypa KurneHus u 3amep3anusi. OCHOBHBIE MMOHATHS XUMUYECKOW KUHETUKHU.

CrniocoObl ompenenenus cKOpocTu peakuuu. dopmanbHas KMHETHKAa TOMOTEHHBIX peaklui.
3akoH nedcTByromMX Macc. llopsaku peakuuil 1 uX MOJEKyJIspHOCTh. Peakuuu nepsoro,
BTOPOTO U N-TO NOPsIKOB. KuHeTnueckne ypaBHEHUs ISl pEaKIUN Pa3InYHbIX OPSIKOB.
[Tepuon mosynpeBpaimenus. KoHCTaHTa CKOPOCTH pEakLMH, €€ CBOWCTBA, Pa3sMEPHOCTU U
onpeneneHus. Meronasl onpeneneHus nopsaka peakuuu. [[oBepxHOCTHOE HATSKEHHUE, METO-
JIbl €70 U3MEepeHus. AIcopOLrsi, OCHOBHBIEC OJIOKEHUS U YpaBHEHUS aICOPOIUH.

VYpasuenue ['n66ca.Ypapuenue Opeiinanxa. YpaBHenue Jlenrmiopa. 3aBUCUMOCTD afcop0-
IIUU OT TEMIIEPATYPBHI.

7 OHeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs MPo-
MEKYTOYHOM aTTeCTAMHU:

Crpykryp-
HbIW 3neMeHT | Ilnanupyemele pe-
KOMIIETEH- | 3yJbTaThl O0yYeHUs

1015051

OrneHOYHBIC CPE/ICTBA

OIIK-3 cnocoOHOCTBIO HCITOIB30BATh B HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTHU 3HAHUA O IIOA-
X04ax U METoAax IMOJYUYCHUA PE3YJIbTAaTOB B TCOPCTHUYCCKUX U OKCIICPUMCHTAJIBHBIX UCCJIC-
JOBaHUAX

3HaTh ocHOBHbIe nOHATHS | [IpumMepHBIE BONIPOCHI K DK3aMEHY:
U 3aKoHbl (Qusnue- [ OCHOBHBIC MTOHATUS TEPMOJIUHAMUKH.
CKOUW XNMUH [TepBbIid 3ak0H TepMoauHaMuKu. [[oHsATHE O TEIITIOBOM

addekre, TEmIOTE 00pa3oBaHMs, TOPCHHSI, PacTBOPE-
Hus, $pa30oBbIX IpeBpanieHuii. 3akoH ['ecca. PacueTst mo
3akony ['ecca.

Bausinue Temrieparypsl Ha TEIUIOBOH AP QEKT.

3akon Kwupxroda. Pacuersr TemnoBeix 3¢ddekToB mo
3akoHy Kupxroda.

BTtopoii 3aKk0H TepMOIMHAMHUKHU.

TepmoauHaMudeckue (GYHKLIHUH, XUMHYECKHH MHOTEH-
1uan, oOIIre YCIOBHS PAaBHOBECHUS! CHCTEM. ODHEprus
['n66ca u >Heprus I'enpmrosbiia Kak KpUTEpHH, OIpe-
JIeNSIOIINE HamnpaBieHUe W Mpefesl NpOoTeKaHus Mpo-
LIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTe o (a3oBOM paBHOBECHH, OCHOBHBIE OIpEje-
nenus ¢azoBoro paBHoBecus. IlpaBuno ¢az ['mGbca,
€ro NprUMEeHEHHeE.

da30B0€ paBHOBECUE B OJJHOKOMIIOHEHTHBIX CUCTEMAaX.
Vpasuenne Knaysunyca-Knanelipona, pacdyeTsl OCHO-
BaHHbIE HAa 3TOM ypaBHEHHUE.

VYca0BUsS XUMHUYECKOTO paBHOBECHS. 3aKOH JIEHCTBYIO-
X Macce (tepmoanHamuyeckuii). Koncranra xumuye-
CKOT'O PaBHOBECHSI.

Buael koHCTaHT paBHOBECHS. PaBHOBECHS B FE€TEPOTEH-
HBIX CHUCTEMaXx.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.
HampaBnenue peakumii B 3aKphITBIX CHUCTEMax. Ypas-
HEHHME H30TepMbl XMMHUYecKoH peakuuu Baut-T'odda,
ee MpaKTUYeCKHe MPWIOKEHUs. YpaBHEHHE H300apbl-
M30X0pbl peakuuu. Meroabl pacyeTa KOHCTAHThI paB-




CrpykTyp-
HBIN DJICMCHT
KOMIICTCH-
85051

IInanupyemsle pe-
3yJIbTaThl 00y4YeHUs

OneHouHble CpeaCcTBa

HOBECHS.

[IpaBuno Jle-lllatenbe, ero mpakTU4YECKOE MPUMEHE-
Hue. BrusiHue naBineHus Ha MOJIOKEHUE PABHOBECHSI.
Onpenenenne nmoHATUA “pacTBop”. CrocoObI BhIpaxe-
HUS COCTaBa PacTBOPOB.

Brnusinue pa3nuyHbix pakToOpoB HA PACTBOPHUMOCTb.
Mopenu pacTBOpOB: HJealbHbIE (COBEPIICHHBIE) U
OeCKOHEYHO pa30aBliEHHbIE PACTBOPBI, UX OTJIIMYUE OT
peabHBIX PACTBOPOB.

3akonbl Payns u I'enpu. [lapunaibHbie MOJSIpHBIE Be-
JUYUHBI, UX OINPECIICHHE.

CaoiicTBa pa30aBIEHHBIX PACTBOPOB HE JIEKTPOIUTOB.
JlaBnenue mapa HaJ pacTBOPOM, TEMIIEpATypa KUIICHUS
U 3aMep3aHusl.

YMmers:

BbIOpaTh MapamerT-
pbl TIpoBeaeHus Gu-
3UKO-XUMHUYECKUX
UCCJIEI0BAHUM, HC-
I10JI30BaTh Ha
MpaKTHUKe COBpe-
MEHHBIE IIPEJCTaB-
J€HUs O BIMSHUU
MHUKPO- M  HaHoO-
CTPYKTYpPBbI Ha
CBOIICTBAa MaTepua-
JI0B

3amaun ISl CAMOCTOSATEILHOTO PEIICHHUS

1.JIBa rpamma BO3Iyxa M300apHO HArpEeBAIOT OT HYJIS
1o oxHoro rpaayca Llenbcust nmpu naBnenuu 1 atmo-
cdepa. [InoTHOCTH BO3TyXa IIpU 0°C cocrasisier
0,00129 r/cm®. Haiiyiure paGoTy paciimpeHust.

2. UeMy paBHO U3MEHEHHE YHTPOIUH MpH nepexoe 1
MOJISI 230Ta U3 COCTOSIHHSI, COOTBETCTBYIOIIIETO HOP-
MaJIbHBIM YCJIOBHSIM, B COCTOSIHUE, COOTBETCTBYIOIIEE
cTaHaapTHBIM yciosusiM, eciu Cp = 7/2 R. Oxapaxre-
pu3yiiTe crocoObl epeau B3aUMHOTO BIIUSIHUS aTO-
MOB B OPTaHUYECKUX MOJICKYJIax.

3. B raszoBoii cmecu, cocrogmieit uz CO, HoO, Ho u CO»
IJIe K00 Ta3a ObUIo B3ATO 1O OJJHOMY MOJIO, TIPOTE-

KAeT peaKius C L2 < B yycp0

moieit CO; B cocTostHuM paBHOBecHs pasHO 0,16. Haiitu
KOHCTaHTY PaBHOBECHSI PEAKLIUU.

4. Ilpu cuHTe3e aMMHaKa nporekaet peakuus: 3Hyq) +
N2y = 2NH3 . IIpu 298 K s atoit peakiuu Kp =6 ¢
105, a & Hggaxug) = - 46,1 xJ[>x/mMonb. OTIEeHUTH TEMIIE-
paTypy, Ipu KOTOPO KOHCTaHTa paBHOBECHS PEAKIIMU

Oynet paBHa 1, mosaras 4to TEII0BOH 3 PEeKT NpakTH-
YECKH HE 3aBUCHT OT TEMIIEPATYPHI.

BraneTs:

METOJaMH NPEICKa-
3aHUSA IPOTEKaHUA
BO3MOJKHBIX XUMH-
YECKUX PEAKLUN

3ajanne Ha penieHue 3a1a4d u3 npoheccuoHalbHON 00-
JacTy (JoMalllHee HHANBUYaIbHOE 3a/laHKE)
Hccaenosanue 1

Jliist peakiuy BHIIOJHUTD CIIEAYIOIIEe:
1.1.CocraBuTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEpaTy-
pbl BenuuuHbl TerioBoro agdexra \H = f(T) u uzme-
HeHust SHTporuu AS°; = f(T).
1.2.Berancauts BenuuuHbl ACp, AH%: aS°%, AG°: 1 InK,
NPA HECKOJIBKUX TEeMIIeparypax, 3HA4YEeHUS KOTOPBIX
3aJ1al0TCA TEMIIEPATypHbIM WHTEPBAJIOM M IIaroM TeM-
nepatyp. [lomydeHHBIE 3HAYEHUS] HCIIONB3YIOTCS TPH




CrpykTyp-
HBIN DJICMCHT
KOMIICTCH-
85051

IInanupyemsle pe-
3yJIbTaThl 00y4YeHUs

OneHouHble CpeaCcTBa

1oCTpoeHuH rpagukos B koopauHaTtax ACp— T; AH% —
T, AS% —T; AG% —Tu InK, — U/T.

1.3.ITonb3ysice rpadguxom InK, — 1/T , BeIBECTH TIpH-
onmxeHHoe ypasHenue Buza InK, = A/T + B, rae A, B
— IIOCTOSIHHBIE.

Uccnenoanue 2

2.1. Ucnonb3ys npaBuino (a3 ['mb0ca, ayis paccMmarpu-
BaGMOW CHCTEMBI OMPEICIIUTh KoiuvecTBa (a3, Hesa-
BHUCHUMBIX KOMIIOHEHTOB M YUCJIO CTETIEHEH CBOOO/IBI.
2.2. OmnpenenuTh BO3MOXHOE HaIpaBiCHUE MPOTEKa-
HUS UCCIIEAYyEeMOM peakuu U PaBHOBECHBIN COCTaB ra-
30Boii (pas3el mpu nmasnenun (klla) m Temmeparype (K).
[Ipu pemieHun 3aAauu KCIONB30BATh BHIBEACHHOE B
UCCJICIOBAHHUH 1 AMIUPHUYECKOEC ypaBHEHUE
InK,=A/T+B u nanHble 06 UCXOJHOM COCTaBE ra30BOM
¢a3zbl

2.3. YcTaHOBUTH HAIpaBJICHHUE CMEIICHUS COCTOSHUS
pPaBHOBECHSI paCCMATPUBAEMOU CHCTEMBI ITPH:

a) YBEJIMUEHUH JaBJieHUs (IIOCTOSIHHASI TEMIIEPaTypa);
0) yBeIMYeHHH TeMIEPaTyphl (IOCTOSHHOE JTABJICHHE).

IIK-6 crnocoGHOCTBIO UCHIOIB30BATh HA MPAKTHKE COBPEMEHHBIE MTPEICTABICHHS O BIUSHUU
MHUKPO- ¥ HAaHO-CTPYKTYpbI Ha CBOMCTBA MaTEPUAIIOB, UX B3AUMOJCHCTBUM C OKPYKAIOIIECH
CpEoH, NOJIAMH, YaCTULIAMHU U U3JIYYCHUSIMU

3HaTh OCHOBHBIE napa- | [I[puMepHsbie BOIIPOCHI K 3K3aMEHY:

MeTpbl ITpoBeaeHus | OCHOBHBIE NOHITHUSI XUMUYECKON KUHETUKU.

buzuko- Crioco0b! ompenieneHusi CKOpocTu peakiuu. Popmab-

XUMHUYECKMX  MC- [ Has KMHETHKAa FOMOTE€HHBIX peakluil. 3aKOH JEHUCTBY-

CJIEJOBAHMM, CBOW- | FOIIMX Macc.

CTBa Marepuaios, | [lopsaku peakunii 1 UX MOJEKYISPHOCTbD.

170:¢ B3aUMO/IEii- | Peakiiuu nepBoro, BTOpOro v n-ro nopsiakos.

CTBHM C OKpyXa- | KuHeTnueckue ypaBHEHUs Ui pEaKkUUl pa3IudHbIX

IOIIEN CpelloH, IMO- | TOPSAAKOB.

nsMH, yactunaMi | | [leprona nmomynpeBpameHus.

U3IIy4eHUSIMU KoHcTaHTa CKOpOCTH peaklMH, €€ CBOMCTBa, pa3Mep-
HOCTH U OIIPEACIICHHUS.
Mertoasl onpeieneHus NopsiKa peaKkuu.
IToBepXHOCTHOE HATAKEHUE, METOBI €70 U3MEPEHHUS.
AncopOnusi, OCHOBHBIE TOJOKEHUS W ypaBHEHHS ajl-
copOIuH.
VpaBuenne ['u66ca.
Ypasuenue OpenHuixa. YpasHenue JIeHrmMiopa.
3aBUCHUMOCTh a/ICOPOIIUMHU OT TEMIIEPaTypBhl.

Ymerhb BBIOpaTh MapaMeT- | 3amaduu A1 CaMOCTOSITEIHHOTO PEIICHUS:

pBI TIpoBeaeHus Gu-
S3UKO-XUMHNUYCCKUX
HUCCIIENOBaHUN

1. B 1am3 (1 1) Bogmoro pacTBopa OpoMuIa HATPUS CO-
nepxures 0,3219 kxr conu. InoTHOCTE pacTBOpa paBHa
1238,2 kr/m®, BbIpazuth KOHIIEHTPALMIO PaCTBOpa MO-
JIIPHOCTBIO, MOJISUTBHOCTBIO, MOJISIPHBIX JIOJISIX U Mac-




Crpykryp-
HBIN DJIEMEHT

IInanupyemsle pe-

OneHouHble CpeaCcTBa

KOMIIETEH- | 3yJbTaThl O0yUeHUs
02078
COBBIX TPOIICHTAX.
2. Cxounbko npouenToB riaumepuna (C3HgO3) HykHO
pacTBOPUTH B BOJIE, UTOOKI IaBJICHHE BOSHOTO Mapa
obu10 Ha 1 % HIDKE JaBJIEHUS HACBILEHHOTO Mapa BO-
JTBL.
3. OmnpenenuTb OTHOCUTENbHOE TOHMKEHUE 1aBICHUS
napa Haj BogHbIM 10%-HbIM pacTBopoM H3PO4,
4, YucTelid kaaMuit 3aTBepaeBaet mpu 321 0C, a 10%-
HBII pacTBOp BUCMYTa B KagMuu — Iipu 312 oC. Omnpe-
JENUTh TEIUIOTY TUIaBJICHUS KaMUsl.
5.Jlekagublil TEMIIEpaTypHBIH K03 (HUITMEHT CKOPOCTH
peaxiuu paBeH 3. Bo ckosbko pa3 Bo3pacTeT CKOpOCTh
ATOW PeaKIUU MPpH MOBbILIEHUU TemnepaTypsl oT 30 10
100°C?
6.0mpenenuTsh aeKagHbld KOOPOUIUEHT CKOPOCTH pe-
aknuu ¢ dJHepruen akrtuBanmuu 60 kJ[K/MOIb Hgn
HayaJIbHBIX 3HAYEHUsX TemiepaTypsl 20 °c, 1400 °C
(B ropHe noMeHHou neun) u 1650 °c (B cranerniaBuiIb-
HOM KOHBEpTEpe).
Bnanets HaBBIKAMH  TIPOBC- | 33 1anne Ha perieHue 3a1ad u3 npodeccuoHanbHoi 00-
JICHUS GU3MKO- | 1acTu
XUMHUYECKHX HCCle- .
. Haiiaute n3MeHeHre SHTPONHH MIPH MPOTEKAHUH PeaK-
JIOBaHW, IPAKTH- 0
uuu npu remneparype 877 "C
MECKUM  NpHMeHe CH, + 2CO = 3C(rp) + 2H,0
HUEM  BaKHEUIINX
€CITM JJIs1 YYACTHUKOB PEaKIIMH U3BECTHBI CICAYIONTUE
COBPEMEHHBIX Te€O- )
TEPMOJMHAMHYECKHE JaHHbIE:
e€TUYECKHX,  Tep-
p > TeP BemectBo | CHy | CO | Ciapgur | H20
MOJIMHAMUYECKUX
)
METOJIOB O BIIMSIHHH
8 g0 186,2 | 1975 | 574 | 1887
MUKpPO- ¥  HaHO- 298 5 5 5
CTPYKTYpPBI Ha Jox/(momb*K
CBOIiCTBa MarepHa- )
JIOB, X B3aUMOJEH- a 42,06 | 28,41 | 16,86 | 30,00
CTBUU C OKpYXKaro- b*10° 31,50 | 4,10 4,77 | 10,71
e cpenoit c* 107 -17,29 | -0,46 | -8,54 0,33

rje a, b, ¢ — k03 puUIHEeHTH 3aBUCHMOCTH TEIIJIOEMKO-
CTell YJaCTHUKOB PEAKIUU OT TeMIepaTyphl

0) Ilopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTALMH, I0KA3aTeJIM U KPUTEPHH OLLe-

HUBAaHUA:

HpOMC)KYTOLIHaH arrecranus 1Mo AUCIHUINIMHE BKITOYACT TCOPCTUYCCKUEC BOIIPOCHI, 1103~
BOJIAIOIINWE OLICHUTHL YPOBCHb YCBOCHUA 06y’~IaI-OH_[I/IMI/IC$I 3HaHI/II71, N MPAKTUYCCKUE 3aJIaHUA,
BBIABJIAIOIIUEC CTCIICHD C(I)OpMPIpOBaHHOCTI/I yMeHI/II‘;I )51 BJIa,Z[eHHﬁ, IMPpOBOAUTCH B (bopMe 9K3a-

MCHa.

DK3aMeH Mo JaHHOM JUCIUILINHE IMPOBOAUTCH B yCTHOf/'I (I)OpMC 10 3K3aMCHAIIMOHHBIM




OmieTam, KaXKJIbIii U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUECKHUX BOMPOCa U 3a/1a4a.

IToxka3aTeu U KPUTEPUHU OLIEHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JarOLIHiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOT0 MaTepuaa, CBOOOHO BBITOTHSAET MPAKTUYECKHUE 3aJaHNs, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OLICHKY «X0po1o» (4 6amia) — oOydaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIEC 3HAHHUS, YMEHHUS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS TIPH AaHATUTUYECKUX OTepalusx, mepe-
HOCE 3HAHUU U YMEHUH Ha HOBbIE, HECTAH/IaPTHBIC CUTYaI[1H.

— Ha OLICHKY «yJAOBJIETBOPUTEJIBHO» (3 Oaria) — 00yJaromuics: 1eMOHCTPUPYET OPOTo-
BbIil ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0€ KOHTPOJIbHBIX MEPOTIPUSATHIL 10MyC-
KalOTCs OIIMOKH, MPOSBISIETCS OTCYTCTBUE OT/IEIBHBIX 3HAHHNA, YMEHHA, HABBIKOB, 00y4aro-
HIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHEHUSI IPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU
IIPU UX IIEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeY/0BJIeTBOPUTEJIbHO» (2 6aia) — o0ydJaromuiics JIeMOHCTPUPYET 3Ha-
Hus He 6oiiee 20% TEOPETUYECKOTO MaTepHraa, JOMYCKaeT CYIIECTBEHHbIE OMUOKHU, HE MO-
JKET MOKa3aTh UHTEJIEKTyallbHbIE HABBIKU PEILIEHUs MTPOCTHIX 3a7au.

— Ha OIICHKY «HeYA0BJIeTBOPUTEJIbHO» (1 0amt) — o0yyaromuiicss He MOKET MOKa3aTh
3HAHUA HA YPOBHE BOCIPOU3BEICHUS U O0bsICHEHU NH(OPMALIUY, HE MOKET MTOKa3aTh UH-
TEJJICKTYAJIbHBIE HABBIKK PEUICHHUS IPOCTHIX 33/1a4.

8 YueOHo-MeTOAMUYeCKOe H HH(POPMALTMOHHOE 00ecTiedeHre TUCIUTLTHHBI
a) OCHOBHafA JIUTEpPaTypa

1.bokurreitn b. C. ®usnyeckas XuMus: TEPMOJUHAMIKA U KHHETHKA [ DIIEKTPOHHBII pecypc]

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

2. ®usnueckas xumus : yaeoHoe nocodue / . B. dronpnuna, C. I1. Knoukosckuii, H. FO.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marauroropek : MI'TY, 2017. - 127 c. : wi., auarp.,
rpad., TadmI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3506 pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekt. - Tekcr:
AJIEKTPOHHBIN. - FIMeeTcs IeyaTHbIl aHaJIoT.

0) JlomoJiHUTe IbHAA JIUTEpaTypa:

1. Xumudeckasi KHHETHKA W aJCOPOIUs: METOJ. YKa3aHHs JUIsl CTYICHTOB IO JUCIUTIIMHE
"®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 oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr :
JIEKTPOHHBIN. - CBeleHus AoCTyImHbI Takke Ha CD-ROM.

2.IloBepxHOCTHBIE siBJIeHUs. Anicopouus : yuebHoe nocobue / A. H. Cmupnos, H. 0. Cpeu-
HukoBa, C. B. FOauna, 2. B. ltonpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anek-
tpoH. ont. auck (CD-ROM). - 3arn. ¢ tuty:n. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1



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

139847/3417.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooOwekT. - Tekcr :
anexkTpoHHBIN. - ISBN 978-5-9967-0966-3. - Ceeaenus nqoctynusl Takxke Ha CD-ROM.

3. 'opmikos, B.W. OcHoBbI ¢usnyeckoit xumuu : yueOnuk / B.W. Iopmikos, N.A. Ky3neros.
— 6-¢ m31. — Mocksa : Jlaboparopus 3nanuii, 2017. — 410 ¢. — ISBN 978-5-00101-539-
0. — Texcr: snexTpoHHsblii / Jlanp : snekTpoHHO-OMOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/97412

B ) MeTtoanyeckue YKazanusi:
1. JITaBopaTopHBIil MPAKTUKYM IO (PU3MYECKONH XUMHH : y4eOHO-MEeToAnYecKoe mocodue / A.

H. Cmupnos, H. 1O. Cseunuxkosa, C. B. FOquna, 3. B. {ronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ tutyn. 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 :
3JIEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecnieuenue v UHTepHeT-pecypcenbi:

Haumenosanue [10 Ne norosopa Cpoxk neicTBUS JTULIEH3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager ;}386%1{0 pacmpocTpaHsieMoe SecopouHo
7Zip CBOOOJIHO PaCTIPOCTpaHsIEMOE | OECCPOUHO

HNuTepHeT-pecypcesl

— 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/.
— Nndopmannonnas cucrema — EamHoe OKHO AocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —
URL: http:window.edu.ru/.

— @epepanbHOE ToCcyIapcTBEHHOE Or0KETHOE yupexaeHue «DenepanbHblii HHCTUTYT MPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocryma: https://wwwl.fips.ru/

9. MaTrepuajibHO-TEXHUYECKOE o0ecredeHne TUCIUNINHbI
MatepuanbHO-TEXHUYECKOE 00ecTedeHne TUCITUILIMHBI BKITIOYAET:

Tumn u Ha3BaHUeE AyIUTOPUHN

OcHalueHue ayuTopun

VYyeOHast ayquTopus ais
MIPOBE/ICHUS 3aHATUH JIEK-
IIUOHHOTO THIIA

TexHUYECKHE cpeicTBa 00YIEHUSs, CIYKAIIHIE IS TPECTaB-
neHus yueOHoi nnopmanmuu GoIbIION ayTUTOPHH: MYJIbTH-
MEMIHBIE CPECTBA XPAHCHHUS, TIEPEIaud U TIPEICTABICHUS
yueOHoi nHpopmanuu. Crienuann3upoBaHHas MeOeb

YuebHas ayuTopus s
MIPOBEICHUS JIa0OPATOPHBIX
pabot

XuMuyeckasi Mocyja, peakTHUBbI, BEChl JIabopaTOpHbIE paB-
Horieune BJIP-200, Becwl anexkrponnsie gabopatopubsie BK-
300, HuskoremmneparypHas mnabopaTopHas 3JIEKTpOIEUb
SNOL10/10, MarHuTHBIE MEIIAJIKH, 3J1. IUTUTKH.

VYuebHas ayuTopus s
TPYMIOBBIX U UHIAUBUIY-
QIBHBIX KOHCYJIBTAIUH, Te-
KYIIIETO KOHTPOJIS U TPO-

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moakimoue-
HUEM K ceT «HTepHeT» U C TOCTYIOM B AJIEKTPOHHYIO HH-
(dhopmMarmoHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
Criennanu3upoBaHHas Mebeb



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
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

MEKYTOYHOM aTTEeCTALINU

Ilomenienue qist caMoCTO-
SITEIbBHOU PabOThI

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ moakimoue-
HHEM K ceTH «VIHTepHeT» U C IOCTYIOM B 3JIEKTPOHHYIO HH-
(bopMaIrmoOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
CrienManu3upoBaHHasi MeOeb

ITomemenue na xpaHeHus
1 IPOPHITAKTUIECKOTO 00-
CITy’)KUBaHUS y4eOHOTO
000opyI0BaHUS

Criermanu3upoBaHHas MeOeb.
NHCcTpyMEHT 11 poHIIaKTHKHU J1a00PAaTOPHBIX YCTAHOBOK




