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1 Ilean ocBOEHMSI AU CIMIIJIMHbBI

Lenbto ocBoeHUs AMCUUIIINHBL «DU3HUecKas XUMUS» ABIAETCS:

JOCTH)KEHUE BO3MOXKHOCTH ONMCBHIBATE BPEMEHHOM XOJ XMUMHYECKHUX (U3UKO-XMMHYE-
CKHX IIPOLIECCOB Ha OCHOBE UCXOIHBIX CBOMCTB CUCTEM U BELIECTB UX COCTABIISAIOIINX, a TAKKE
KOHEYHBIN pe3y/bTaT COOTBETCTBYIOIINUX MPOIIECCOB.

2 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO NMPOrpaMMbl MOATOTOBKHU
O0akaJjaBpa

JuctumnHa «@u3nyeckasi XUMHUsD» BXOIUT B BAPHATUBHYIO 9acTh O10ka 1 obpaszoBa-
TEJIbHOU MPOrpaMMBl.

Jlist uzyueHust mucuuIuinHbl « Du3nueckast XUMUs He0OXOAMMbI 3HaHUS (YMEHUS, BIIa-
neHus1), copMHUpOBaHHbBIE B Pe3yIbTaTe M3YYEHHUS TAKUX JUCIUIUIMH Kak: «Pusnka», «Xu-
MUs», «MaTeMaTHKa.

3HaHMUS YMEHHS U HaBBIKH, MOJTYYEHHBIE MPU MU3YYEHUHM JAAHHON AUCUMILUIUHBI, OYAYyT
HEO0OXOIMMBI TIPH W3YYCHUU JUCHUILTHNHBL: «MaTtepuanoBenenue», «OCHOBBI METaTyprude-
CKOr0 IPOU3BOJACTBaY, «MeTamrypruueckas TeIUIOTEXHUKay», «Du3ndeckas XUMUs MHUPOMeE-
TAJUTyPru4eCcKUX IpoLeccoB» u Hanrcanuu BKP.

3 Komnerenuun ody4armmerocsi, GopmupyemMsbie B pe3yJbTaTe 0CBOCHHS
JUCHUIIMHBI (MOAYJIsI) M IJIAHMPYeMble Pe3yJbTAThl 00yYeHUst

B PE3YIbTAaTC OCBOCHUA JUCHUIIIIMHBI «Du3ngecKas XUMHS) 06yqa}om1/11710ﬂ JOJIDKCH 007a-
AaTh CIACAYIOIUMHU KOMIICTCHIIUSAMM

CTpyKTypHBIN 3JIEMEHT

YpoBeHb OCBOCHUSI KOMITETEHIIUMA
KOMIIETEHIINHU

OIIK-4 - roTOBHOCTBIO COYETATH TEOPHIO U MPAKTHKY 1JIsl pelIeHUs] HHKEHEPHBIX

3a7a4
3HaTh OCHOBHBIC TTOHTHS ¥ 3aKOHBI (PU3HMUYECKON XUMUU
YMmeTh: ONpeAesaTh TEPMOJUHAMUYECKUE XaPAKTEPUCTUKNA XUMHUECKUX
peaKuuit
Bnanets: METOJIaMU IIPEACKA3aHMS TPOTEKAHUS BO3MOKHBIX XUMHUECKUX
peakiun

IMK-2 - cnoco0HOCTHIO BLIOUPATh METOAbI HCCJIETOBAHNS, VIAHUPOBATH U MPOBOAUTH
He00X0UMbIe IKCIIEPUMEHThI, HHTEPIPETHPOBATH Pe3yJbTAThI U /1€J1aTh BbIBO/bI

3HaTh OCHOBHBIE ITapaMeTpbl MPOBeIeHUs HU3UKO-XUMUYECKUX HCCIe-
JOBaHUH

YMers: BBIOpATh MapameTpsl MPOBEACHHUS (PU3UKO-XUMHUYECKUX HCCIe-
OBaHUU

BJ'Ia,I[eTB: HaBbIKaMH IIPOBCACHUA (bPIBI/IKO'XI/IMI/I‘IeCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ




4 CTpyKTYypa H coaepKaHHue U CUUILIHHBI

OO01as TPy10eMKOCTh JUCIMIUIMHBI COCTaBisAeT 4 3aueTHbIX equuull 144  akan. ya-

COB, B TOM YHUCIJIC:

- KoHTakTHas pabora —_10,9 akax. yacos:

— aymuTopHas — 8 aKaJl. 4acos;
— BHeayauTopHast —__ 2,9  akaj. 4acoB
— camocTosTelbHas pabora — 1244 aKaJl. 9acoB.

MOJITOTOBKA K dK3aMeHy (KOHTpolib) — 8,7 akaj. Jaca.
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N — > . ' E S TEJTBHOM YCIIEBA€MOCTH U 22 &
= | 82| E3 3 s padoThI MPOMEXYTOY- | § & &
2| &858 8% HOM aTTecTalyu | = = 5
5|eEli8¢8¢ 5 F
5 O1E S8 o
[Ipeamer wm w™etonsr,| 2 | 0,5 20 Pabora c¢ 06ub-|Yctusii onpoc, |OIIK-4
MOHATHUS U 3a1auu Pu- nuorpaduue- | Brimonnenue na- |—3yB,
3UYECKOM XUMHUU XH- CKHM Martepua- 0oparopHoii pa- |I1K-2 -
MUYECKasi TEPMOIMHA- Jamu, BBITION-|00THI Ne 1 3yB
MHKA. 3aKOHBI TE€PMO- Henne PI'P Nel
JTUHAMUKH. «Tepmonuna-
MUYECKHM aHa-
aM3  XUMHUYe-
CKUX pEaKLUiD»
ITogroroBka k
nabopaTopHOH
pabote Nel
Xumugeckoe u (pazoBoe| 2 | 1 2 - 140 PaGora ¢ 06ub-|JlabopatopHas |OIIK-4
paBHOBeECHE muorpaduue- |padora Ne 2, ycT- |— 3yB,
CKMM MaTepua-|Hblil onpoc [1K-2 -
nmamu lloxaro- 3yB
TOBKa K Jlabopa-
TOpHOU pabore
No2
Tepmogunamuueckas | 2 | 0,5 - |20 PaGora ¢ 6ub-|Otuet mo nma6o- |OIIK-4
TEOpHs paCTBOPOB muorpaduye- |paTopHOI paboTe |— 3yB,
ckUM Marepua-|Ne 1 [1K-2 -
JamMu 3yB
XuMmnueckas kugetnka | 2 | 1 2 20 Iloaroroska k |Otuyet mo nma6o- |OIIK-4
nabopaTOpHOH |paTopHOii paboTe |— 3yB,
pabore Ne2, pa- (Ne 2, ycTHBIH I1K-2 -
60Ta ¢ 6ubMo- |orpoc 3yB
rpaduueckum
MaTepuaIamH,
[ToBepxHocTHBIE siBie-| 2 | 1 24,4 |pabora c Oub-|Ycrusii onpoc, |OIIK-4
HUS. auorpaduue-  |3ammrta PI'P Nel |—3ys,




AynutopHas | . = =
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5 OIE8 B2
ckuM Mmatepua- | «Tepmonunamu- |I1K-2 -
JTaMu YecKuil aHamm3  |3yB
XUMHUYCCKUX PC-
aKIUI»
Hroro no kypcy 2 4 14121 124,4
Hroro o nucuu- 4 | 4121 124,4 IK3aMEH
NJIHHE

5 06p330BaTeJII)HI)Ie H I/IH(l)OpMaIII/IOHHbIe TEXHOJOI'MH

OO0pa3zoBaTeabHbIE TEXHOJIOTUH — 3TO IIEJIOCTHASI MOJIeNIb 00pa30BaTEIBLHOTO MPOIEcca,
CUCTEMHO OMPEACIIAIONIAsl CTPYKTYPY U COACpKaHUE IEATEIbHOCTH 00EUX CTOPOH 3TOTO Mpo-
recca (mpenojaBatess U CTY/ICHTa), UMEIOIIas IENIbI0 TIOCTHKEHUE TUTAHUPYEMBIX PE3yJIbTa-
TOB C MOMPABKOW Ha HHAUBUAYaIbHbIE OCOOEHHOCTHU €T0 YYaCTHUKOB. TE€XHOIOTHYHOCTh y4eO-
HOTO TIPOIIECCa COCTOUT B TOM, YTOOBI C/IENIaTh YU€OHBIN MPOIECC TTOJHOCTHIO YIIPABISEMBIM.
OCHOBHBIMU MPU3HAKAMH 00pa30BaTEIHHON TEXHOJIOTHH B €€ COBPEMEHHOM MOHUMAHUU SIB-
JISTFOTCSI:

— IeTaTbHOE OMHCaHue 00pa30BaTEeNbHBIX IIeNICH;
— TI09TAIHOE OMHCaHue (MPOSKTUPOBAHUE) CTIOCOOOB TIOCTHKEHUS 3aJJAHHBIX PE3YJIbTaTOB-1IE-
JIeit;
— UCTIOJIb30BaHNE 00PAaTHOM CBSI3U C LIETbI0 KOPPEKTUPOBKH 00pa30BaTEIbHOIO MPOIECCa;
— TapaHTHPOBAHHOCTh JOCTUTAEMBIX PE3YIIbTATOB;
— BOCIPOU3BOAMMOCTH 00pa30BaTEILHOTO IIPOIEcca BHE 3aBUCUMOCTH OT MacTepCTBa Mpero-
JaBaTens;
— ONTUMAJILHOCTh 3aTPAYUBAEMBIX PECYPCOB U YCHIIHUHA.
Peanmaunﬂ KOMIICTCHTHOCTHOTO IMMOAX0Aa MPEAYCMATPUBACT UCIIOJIBL30BAHUC B yqe6H0M Inpo-
1[ecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUI B COYETAHUN C BHEAYTUTOPHOM
paboToii ¢ 1enpio GopMUpOBaHUS M Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB. TpaguIlMOHHbIE
o0Opa3oBaTesibHbIE TEXHOJIOTMHU OPUEHTUPYIOTCS Ha OpraHU3alui0 00pa30BaTEIbHOTO IPO-
1ecca, Mpe/noiarallyio MpsMyI0 TPAHCISILNIO 3HAHUN OT MpEenoiaBaTeis K CTyAeHTY (mpe-
MMYILECTBEHHO Ha OCHOBE OOBSICHUTENbHO-UUTIOCTPATUBHBIX METOJOB 00ydeHHUs ). YueOHas
ACATCIBHOCTD CTYACHTA HOCUT B TaKHUX YCJIOBHAX, KaK IIpaBUJIO, pGHPOIIyKTI/IBHBIf/i XapakTep.
@®opMbI Y4eOHBIX 3AaHATHI C MCNOJIb30BAHUEM TPAAMIUOHHBIX TEXHOJIOIUI:
NudopmanronHast JEKIU — MOCIEI0BATEIIBHOE M3II0KEHUE MaTepHalia B JUCIUTUIHHAP-
HOM JIOTHKE, OCYIIECTBIsIEMOE MTPEUMYILIECTBEHHO BepOaNbHBIMU CPECTBAMH (MOHOJIOT Tpe-
ToJIaBaTeIs ).
JlaboparopHas paboTa — opranuzanus yueOHOM paboThl ¢ peaJbHbIMU MaTepUaIbHBIMU U
MH(OPMAIIMOHHBIMU 00bEKTAMH, IKCTICPUMEHTANIbHAS pad0Ta ¢ AaHAJIOTOBBIMUA MOJICIISIMH Pe-
AbHBIX 0OBEKTOB.

6 YueOHO-MeTOqUYECKOe o0ecniedeHne CaMOCTOSITeIbHOM PadoThl 00y4al0IIMXCs




Ilepeuens nabopamopnvix padom

1. Omnpenenenue UHTErpaIbHON TEIIOTH PACTBOPEHHUS COJIU
2. Tperuii KOMIIOHEHT JBYXCIIOMHOM KHUIKOCTH

AOMAINIHEE PACYETHO-IT'PA®HYECKOE 3A/JAHHE Nol
«Tepmoounamuueckuil ananu3z XumMu4eCKux peaxyuin)

Hccnenoanue 1

J5ist peakiuu BBIIOJTHUTD CIIYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPATYPhl BEIMUHHBI TEMI0BOro 3¢ pexra AH:
= f(T) u usmenenus sutponuu AS°; = f(T).
1.2.Beranciuts BenmmauHbl ACp, AH®: AS®r, AG°r 11 InK,, mpu HeckonbkuX Temmeparypax, 3Ha-
YEeHUs1 KOTOPBIX 3a1al0TCs TeMIepaTypHbIM HHTEPBAJIOM U IIarom temmeparyp. IloixydyenHsie
3HAYCHHUS MCTIONB3YIOTCS IPU TIOCTpoeHNH rpadukoB B koopauHaTax sCp— T; AHr — T, 4S°: —
T; AG°% —T u InK, — 1/T.
1.3.ITonw3ysics rpadukom InK, — 1/T , BeiBecTH npubnamxkenHoe ypasHenue Buaa InK, = A/T +
B, rme A, B — mocTossHHBIC.

HccaenoBanue 2

2.1. Ucnonb3ys npaBwio (a3 ['mb0ca, nst paccMaTpuBaeMoil CUCTEMBI ONIPEICTUTh KOJIMYE-
cTBa (pa3, He3aBUCHUMBIX KOMIIOHEHTOB U YHCIIO CTENIEHEH CBOOOIBI.

2.2. OnpenenuTs BO3MOKHOE HaIlpaBJIEHUE MPOTEKAaHUS HCCIEAyeMON peakIMi U PaBHOBEC-
HBII cocTaB razoBoii ¢asbl npu gasienuu (klla) u temnepatype (K). [Ipu pemennn 3agaun
HCII0JIb30BaTh BBIBEJIEHHOE B HccienoBaHuu | smnupuyeckoe ypaBuenue InKp=A/T+B u nan-
HbIE 00 HCXOTHOM COCTaBe ra3oBoil (asbl

2.3. YCTaHOBUTH HAINPABICHUE CMELIEHUS COCTOSIHUSI PABHOBECHS PACCMAaTPUBAEMOM CHCTEMBI
IpH:

a) yBEJIMUEHUU J1aBlieHUs (MIOCTOSIHHAs TEMIIepaTypa);

0) yBeIMUYEHUH TeMIIepaTyphl (IOCTOSHHOE JJaBJICHUE).

Ilpumepnulii nepeuens 60npocos 011 ycmHo2o onpoca:

OcHOBHBIE OHATHUS TEPMOANHAMUKH.

[lepBrlit 3akoH TepMoauHaMuKH. [IoHsATHE O TeTIOBOM 3¢ deKTe, TeII0Th 00pa3oBaHus, To-
peHus, pacTBOpeHus, (pa3oBbIX npeBpanieHuit. 3akoH ['ecca. PacueTs! o 3akony [ecca.
Bnustnue Temnepatypsl Ha TEIUIOBOU Y QEKT.

3akon Kupxroda. Pacuers remnoBbix a3pdexron o 3akony Kupxroda.

Bropoii 3aKk0H TEpMOIMHAMUKHU.

Tepmoannamuueckue GyHKIMHA, XUMAYECKUNH MOTEHIUAN, OOIIME YCIOBHSI PaBHOBECHS CH-
creM. DHeprust [ m66ca u sHeprus I'enpMmrosbiia Kak KpUTEPUH, ONIPEIEIISIONINE HAIPABICHNE
U TIpeJiel MPOTEKaHUs MPOLIECCOB B HEU30JIMPOBAHHBIX CHCTEMAX.

[onsTHe o ¢a30BOM paBHOBECHH, OCHOBHBIE ompezaeneHus (a3oBoro paBHoBecus. [IpaBuio
(a3 'nb6ca, ero npuMeHEHHE.

@®a30BO€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Knaysuyca-Knamneiipona,
pacdeTbl OCHOBAHHbBIE Ha 3TOM YpaBHEHHUE.

VYcnoBUs XMMHUYECKOTO paBHOBECHUS. 3aKOH AEMCTBYIOIIMX Macc (TepMoauHamudeckuii). Kon-
CTaHTa XMMHYECKOT'0 PABHOBECHSI.

Buzpsl koHCTaHT paBHOBecHs. PaBHOBeCHS B reTepOTeHHBIX CUCTEMAX.

Bnusiaue temnepaTypsl Ha KOHCTAHTY PaBHOBECHS.



HamnpaBnenue peakuuii B 3aKphITBIX CUCTEMAaX. Y PaBHEHHE M30TEPMbl XUMUUECKON peakluu
Bant-T'odda, ee npaktuueckue mpuiokeHus. YpaBHEHHE U300apbI-U30XOpbl peakiuu. Me-
TO/Ibl PacyeTa KOHCTAHTBI PABHOBECHS.

[IpaBuno Jle-lllatenbe, ero nmpakTudyeckoe NMpUMEHEHHE. BiusaHue naBieHus Ha MOJIOKEHUE
paBHOBECHS.

Onpenenenue noHsATHs “pacTBop’. CriocoObI BBIpaXKEHUs COCTaBa pacTBOPOB.

Brnusinue pa3nuyHbix GakToOpoB HA PACTBOPUMOCTD.

Mopenu pacTBOpPOB: HJeaIbHbIE (COBEPIICHHBIE) U OECKOHEUHO pa30aBiIeHHBIC PACTBOPHI, UX
OTJIMYHE OT PEAJIBHBIX PACTBOPOB.

3akonbl Payns u ['enpu. [lapunanbHbie MOJISIPHBIE BETUYUHBI, UX ONPEICIICHUE.

CBoiicTBa pa30aBiIeHHBIX PACTBOPOB HE AIIEKTPONUTOB. J[aBieHue mapa Haja pacTBOPOM, TEM-
neparypa KMIEeHUs U 3aMep3aHusl.

OcCHOBHbIE MOHATHS XUMHUECKON KHHETUKH.

CrniocoOwI onpesienieHust CKopocTH peakimu. opmanbHas KWHETHKA TOMOTEHHBIX peakIuii. 3a-
KOH JICMCTBYIOIIMX Macc.

[Topsinku peakiuii ¥ UX MOJIEKYJISIPHOCT.

Peakuuu nepBoro, BToporo v n-ro mopsiikos.

Kunetnyeckue ypaBHEHUS 17151 PeaKIMii pa3TUYHBIX TOPSIKOB.

[Tepuon monynpeBpamieHus.

KoncTanTa ckopocTu peakiiiu, ee CBOWCTBA, pa3MEPHOCTH U OTIPEIETICHUs.

MeTtobl onpeieneHns MopsAIKa peaKkiuy.

[ToBepXHOCTHOE HATSKEHUE, METO/IbI €T0 U3MEPEHUSI.

AncopO1uus, OCHOBHBIE MTOJIOKEHHS U YPAaBHEHUS aJCOPOLINN.

VYpasuenue ['u66ca.

VpaBnenue Opeiinpinxa. YpaBHenue JIeHrmropa.

3aBUCHUMOCTH aICOPOIIMU OT TEMIEPaTYyPHI.

7 OueHo4YHbIE CpeCTBA /ISl NPOBeeHUs POMEKYTOYHOM aTTeCcTAlNU

a) [lnanupyemble pe3ybTaThbl 00y4eHHS U OLIEHOYHbIE CPeACTBA 1JIsl IPOBeAeHHs MPO-
MEKYTOYHOM aTTecTalHu:

CrpykTyp-
HBIN HJ1e-
[Inanupyembie pe-
MEHT OneHouHble CpencTBa
3yJIbTaThl 00y4YEeHUs
KOMITETCH-
1IN
OIIK-4 - TrO0TOBHOCTBHIO COYETATH TEOPHIO M NMPAKTHKY /ISl pellIeHUs] HHKeHEPHbIX
3aaa4
3HaTh OCHOBHBIE IOHATHSA U | [IpruMepHBIe BOIPOCHI ISl SK3aMeHa:
3aKOHBI (u3n4decKoil | OCHOBHBIE MOHSATHUS TEPMOJAMHAMUKH.
XUMHUHU [lepBblii 3aK0H TepMOUHAMUKH. [loHsATHE O TEIIOBOM

s¢dekre, TEIOTH 00pa30BaHus, TOPEHUS, paCTBOpPE-
HUs, Gpa3oBbIX NMpeBparieHuil. 3akoH ['ecca. Pacuersi mo
3akony ['ecca.

Bnustaue Temmepatypbl Ha TEII0BOM 3P QeKT.

3akon Kupxroda. Pacuers! TemnoBbix 3¢dexros mo 3a-
koHny Kupxroda.

Bropoii 3aKk0H TEpMOIMHAMUKH.

TepmoanHamuueckue (yHKIIMH, XUMHUYECKHH MOTEH-
1yay, oOlIMe YCJIOBMsI paBHOBECUS CHUCTEM. DHEprus




CTpykTyp-
HBIU 3JIC-
MCHT
KOMIICTCH-
85051

[Inanupyemsle pe-
3yJIbTaThl 00y4eHUs

OlLieHOYHbIE Cpe/ICTBA

I'm66ca u sneprus ['enpbMrombIa Kak KPUTEPUH, OTIpe-
JEJISIIOIIME HAIPaBJIEHUE W IPeleN NMPOTEKaHMs Mpo-
LIECCOB B HEU30JIMPOBAaHHBIX CUCTEMAX.

[NonsiTie 0 a30BOM paBHOBECHH, OCHOBHBIE OTIpe/iee-
Hus (azoBoro paBHoBecus. [IpaBuno a3 'nb6ca, ero
IIPUMEHEHNE.

®da30B0€ PABHOBECHE B OJHOKOMIIOHEHTHBIX CUCTEMAX.
VpaBuenune Knaysuyca-Knanelipona, pacdeTsl OCHO-
BaHHBIE HA ’TOM ypaBHEHHUE.

VYcnoBUsS XUMHUYECKOTO PaBHOBECHS. 3aKOH JEHCTBYIO-
X Macc (TepMoanHamMudeckuii). Koncranta xummde-
CKOT'O pPaBHOBECHSI.

Bunel koHCTaHT paBHOBecHs. PaBHOBECHS B F€TEPOTeH-
HBIX CHCTEMax.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HamnpaBnenue peakiuii B 3aKpbITBIX CUCTEMAaX. Y paBHE-
HUE U30TEPMBbI XUMHUUeckor peakuuu Bant-I'odda, ee
IPAKTUYECKHUE NIPUIIOKEHUS. Y paBHEHUE U300apbI-U30-
XOpBI peakiMyi. MeTonbl pacuyeTa KOHCTAHThl PaBHOBE-
cusl.

[IpaBuno Jle-lllaTrenbe, ero mpakTU4ecKoe IMPUMEHE-
Hue. BiusiHue naBneHus Ha MOJI0KEHNUE PAaBHOBECHSL.
Omnpenenenue noHATH “pacTBop”. CrocoObI BbIpaxke-
HUS COCTaBa PacTBOPOB.

Bnustnue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTb.
Mopenu pacTBOPOB: Hi€aIbHBIE (COBEPIIICHHBIC) U Oec-
KOHEYHO pa30aBlIEHHbIE paCTBOPBI, UX OTJIMYHME OT pe-
aJIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. IlapiuanbHabie MOJISIpHBIE Be-
JMYMHBL, UX ONpPEJEICHHE.

CBoiicTBa pa30aBICHHBIX PACTBOPOB HE AJIEKTPOJIMUTOB.
JlaBieHue napa HaJ| pacTBOPOM, TeMIIepaTypa KUIIEHUs
Y 3aMep3aHusl.

VYMmerTs:

ONpEeNIENsATh TEPMO-
JAUHAMHUYCCKHUE Xa-
PaKTEpUCTUKU XUMHU-
YECKHUX pPeaKIui

3aaum 751 CAMOCTOSTETFHOTO PEIICHUS

1.JIBa rpamma Bo3Iyxa H300apHO HATPEBAIOT OT HYJIS
1o oxgHoro rpagyca llenscust npu naBnennu 1 atmo-
coepa. ITnotHOCTH Bo3ayxa npu 0°C cocTapiser
0,00129 r/cm®. HaiiuTe paboTy pacumpeHus.

2. Uemy paBHO U3MEHEHHE YHTPOITUH IIpH Tiepexoe 1
MOJISI 230Ta M3 COCTOSIHHSI, COOTBETCTBYIOIIETO HOP-
MaJIbHBIM YCJIOBHUSIM, B COCTOSIHAE, COOTBETCTBYIOIIICE
cTaHaapTHeIM ycioBusm, eciu Cp = 7/2 R. Oxapaxre-
pu3yiTE CIIOCOOBI Mepelay B3aWMHOTO BIIMSIHUS aTO-
MOB B OPTaHUYCCKUX MOJICKYJIax.

3. B rasoBoii cMmecu, cocrosmei u3 CO, H.O, Ho u CO2




CTpykTyp-
HBIU 3JIC-
MCHT
KOMIICTCH-
85051

[Inanupyemsle pe-
3yJIbTaThl 00y4eHUs

OlLieHOYHbIE Cpe/ICTBA

€ KaXXJI0ro rasa OBLIO B3ATO 11O OOJHOMY MOIJIIO, ITPOTE-

xaet peakis o FFE> S UYico

moreit CO2 B coctostHUM paBHOBecus paBHO 0,16.
HaiiTi KOHCTaHTY paBHOBECHS PEAKIIH.

4. Ilpu cuHTe3e aMMuaka npotekaet peakius: 3Hyr +
N2y = 2NH3 (. TIpu 298 K s stoit peakiu Kp =6 ¢

105, a & I_gga\u—sl)= - 46,1 x/Ix/Monb. OLIEHUTH TEM-

nepaTypy, NPy KOTOPOi KOHCTaHTa PABHOBECHS pPeak-
1uu Oyzet paBHa 1, momarast 4to TernoBoi AP ekt
MPAKTHYECKH HE 3aBHCHT OT TEMIIEPATYPHI.

Bnanets:

MEeTOoAaMu IpeJicKa-
3aHUA NPOTECKAHUS
BO3MOJKHBIX XUMUYE-
CKUX pEaKLHi

3aaHue Ha perieHue 3aaa4d u3 npoheccuoHanbHOM 00-
JacTH (JOMaIIHEe HHANBUIYAJIbHOE 3aJaHNE)
Hccaenosanne 1

Jnst peakuyu BBINOJHUTD CIIEIYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIepa-
Typhl BenuuHbl TemioBoro 3gpdexra AH:= {(T) u usz-
MeHeHus dHTporuu AS°: = f(T).
1.2.Beruncnuts BenmuuuHbl ACp, AHr, 4S%:, AG°r 11 InK,
IpU HECKOJBKUX TeMIepaTypax, 3Hau€HHUs KOTOPBIX
3aJIal0TCsl TEMIIEPATypPHBIM MHTEPBAJIOM M IIarOM TEM-
neparyp. IlonydyeHHble 3HaU€HUS HCIONB3YIOTCA MpPU
noctpoernu rpapukoB B koopauHatax ACp— T; aAH®:r —
T; AS°r—T; aG° — T u InK, — 1/T.
1.3.TTonb3ysch rpadukom InK, — 1/T , BeIBecTH npubiu-
*eHHoe ypaBHeHue Buaa InK, = A/T + B, tne A, B —
MOCTOSTHHBIE.
HccnenoBanue 2
2.1. Ucnonwzys npasuio (a3 ['mb0ca, ayis paccmaTtpu-
BaE€MOI1 CUCTEMBI OIIPEIETUTh KOIMYeCcTBa (pa3, He3aBU-
CUMBIX KOMIIOHEHTOB U YHCIIO CTEMEeHEH CBOOOIBI.
2.2. OnpenenuTh BO3MOXHOE HaIpaBJICHHE IMPOTEKa-
HUS UCCJIElyeMON peaKkiluu U PaBHOBECHBIN COCTaB ra-
30Bo# (hasel mpu paBnenun (klla) u Temmeparype (K).
[Ipu pemiennu 3aa4u UCTIOIB30BATh BHIBEICHHOE B HC-
cienoBanuu 1 smnupuyeckoe ypaBaenue InKp,=A/T+B
U JJaHHBIE 00 UCXOHOM COCTaBe Ta30BOM (ha3bl
2.3. YCcTaHOBUTH HAMpaBICHUE CMEIICHUS COCTOSHUS
pPaBHOBECHSI pacCMaTPUBAEMOI CUCTEMBI IIPH:
a) YBEJIMUEHUU J1aBlieHUs (MIOCTOSIHHASI TEMIIEpaTypa);
0) yBEeIMUYEHUH TeMIIepaTyphl (HOCTOSHHOE JaBJICHUE).

MK-2 - cnoco0HOCTHIO BHIOUPATH
HE00X0JUMbIe IKCIIEPUMEHTbI, HHTCPIPETHPOBATH Pe3YJbTAThI H 1eJaTh BHIBOJbI

METOAbI HCCJICA0BAHUA, IIJIAHUPOBATDL U NIPOBOJAUTL

3HaTh

OCHOBHBIE napa-
METpPHl TMPOBEACHUS

[IpumepHBIe BOIIPOCHI 1Sl 3K3aMEHa!
OCHOBHbIE OHSTHSI XUMUYECKOW KHHETHUKH.




CTpykTyp-
HBIU 3JIC-
MCHT
KOMIICTCH-
85051

[Inanupyemsle pe-
3yJIbTaThl 00y4eHUs

OlLieHOYHbIE Cpe/ICTBA

(hUBUKO-XUMHYE-
CKHMX HCCIICIOBAHMI

CrniocoOb1 onpezenenust CKOpocTu peakiuu. dopmab-
Hasl KWHETHKA TOMOT'€HHBIX peakluil. 3aKOH JAeHCTBYIO-
IIMX Macc.

[lopsinxu peakuuii U UX MOJIEKYJISIPHOCTD.

Peakuu nepBoro, BTOporo u n-ro nopsiakos.
Kunernueckue ypaBHEHMs I peaklUUd pas3InYHBIX
MOPSIIKOB.

[lepuon nonymnpespamieHus.

KoHcTaHTa CKOpOCTH peakinu, €€ CBOMCTBA, pa3MEpPHO-
CTH U OIIpEJEIICHUS.

MeTtonbl onpeieIeHUs OpsI/IKa PEAKIUH.
[ToBepXHOCTHOE HATSAKEHUE, METO/IBI €70 U3MEPEHUS.
AncopOuus, OCHOBHbBIE TOJIOKEHUS U ypaBHEHUS aj-
copOLuu.

VYpasuenue ['u66ca.

VYpaBnenue Opeiinpinxa. YpaBHeHue JIeHrmropa.
3aBUCHMOCTH aICOPOIIUHU OT TEMIIEPATYPhL.

YMeTs

BBIOpaTh MapameTpsl
MpoBeACHUsT (PUUKO-
XMUMHUYECKHX HCCe-
JOBaHUH

3agauu A5l CaMOCTOSITEIbHOTO PEILICHUS:

1. B 1am® (1 1) BogHOTO pacTBOpa 6poMmIa HATPHS CO-
nepxurest 0,3219 kr conu. IInoTHOCTH pacTBOpa paBHa
1238,2 kr/m°. BBIpa3suTh KOHIIEHTPAIMIO PACTBOPA MO-
JSIPHOCTBIO, MOJISITBHOCTBIO, MOJIIPHBIX J0JIAX U Mac-
COBBIX NPOLICHTAX.

2. Ckounpko mporeHToB riunepuna (C3HgOs) HyxHO
pPacTBOPUTH B BOZE, YTOOBI JaBICHUE BOASHOTO Iapa
6bu10 Ha 1 % HIDKE aBIeHUs HACHIILIEHHOT O Mapa
BOJIBI.

3. OnpenenuTb OTHOCUTENIBHOE TOHNUKEHUE J1aBICHUS
napa HaJ BogHbIM 10%-HbIM pacTBopoM H3POy,

4, YucTerit kagmuii 3atBepaeaet npu 321 °C, a 10%-
HBII pacTBOp BHCMyTa B Kaamuu — rpu 312 °C. Ompe-
JEJIUTH TEIUIOTY IUIABJICHUS KaaMUsl.

5./JlexaaHbli TeMIepaTypHbId KOAP(GUIUEHT CKOPOCTH
peakuuu paseH 3. Bo CKoJIbKO pa3 BO3pacTeT CKOPOCTh
3TOM peaKuy IpH MOBBIIIEHUH TeMneparypsl oT 30 1o
100°C?

6.0npenenuTh AeKaaHbIi KO3PGUIIMEHT CKOPOCTH pPe-
akuud ¢ oSHeprue aktuBammu 60 k/[x/Mons mpu
HavaJIBHBIX 3HaYeHHsAX Temmepatypsl 20 °C, 1400 °C
(B ropHe oMeHHo# neun) u 1650 °C (B cranennasuib-
HOM KOHBEpTepe).

Bnanets

HaBBIKAMH TIpOBEJIe-
HUS PU3UKO-XHUMUYE-
CKHX HCCIICIOBaHUI

3amaHue Ha penieHue 3a/1a4 U3 MpodecCuoHaTBLHON 00-
JTaCTH

HaiiuTe M3MEHEHNE SHTPOIHH NPU TIPOTEKAHMH Peak-
i npu Temmnepartype 877 °C
CHa + 2C0 = 3C(rp) + 2Hz0




Crpykryp-

HbIN 2JIC-
[Inanupyemsle pe-
MEHT OlLieHOYHbIE Cpe/ICTBA
3yJbTaThl 00yUEHUS
KOMIIETEH-
895054

€CJIN OJId YHaCTHHUKOB PCAaKIIMKU U3BECTHBI CIICAYIOIINEC
TCPMOANMHAMHNYCCKUC NAHHBIC!

BemecTtno CHy CO | Caap- | H20
Gur)
2 186,26 | 197,55 | 5,74 | 188,72
JIx/(monp*K)
a 42,06 | 28,41 | 16,86 | 30,00
b*10° 31,50 | 4,10 | 4,77 | 10,71
c* 10° 217,29 | -0,46 | -854 | 0,33

rae a, b, ¢ — ko3 PHUIHEeHTHI 3aBUCMOCTH TETJIOEMKO-
CTEeH Y4aCTHUKOB PEAKIINH OT TeMIIepaTyphl

0) Ilopsinox mpoBeaeHNsI IPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPHHU OLleHH-
BaHMA:

[TpomesxxyTouHast aTTecTalus Mo TUCIUILIMHE BKIIOYAeT TEOPETUUECKUE BOIIPOCHI, O3~
BOJISIFOIIHE OLIEHUTHh YPOBEHb YCBOCHHSI 00YUYAIOIIMMUCS 3HAHHM, ¥ TPAKTHYECKUE 3aJaHMs,
BBISIBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUMN U BIIaJICHUH, TPOBOJUTCS B (popMe dK3a-
MeHa.

DK3aMeH N0 JaHHOW AMCUUILINHE MPOBOJUTCS B YCTHON hopMe 1o SIK3aMEHAIIHOHHBIM Ou-
JeTaM, K&Kl U3 KOTOPBIX BKIIFOYAET 2 TEOPETUIECKHUX BOIIPOCa | 3aa4a.

Iloka3aTe/iu U KPUTEPHHU OLlEHMBAHUS IK3aMeHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4aroUuiics: 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HAHUE
y4eOHOro MaTepuaa, CBOOOTHO BBITIOHSCT MPAKTUICCKUE 3aaHMsI, CBOOOTHO OTIEPUPYET
3HAHUSMH, YMEHUSIMHU, IPUMEHSET UX B CUTYalIUSAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0po1uioy» (4 0amia) — oOyJaronuiicss JEMOHCTPUPYET CPEAHUIN YPOBEHB
c(OPMHPOBAHHOCTU KOMITETEHIIMI: OCHOBHBIE 3HaHUS, YMEHUSI OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYHTENbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHECHUS TIPU aHAJTMTUIECKHUX ONEpPaIusX, mepe-
HOCE 3HaHWI U yMEHUI Ha HOBbIC, HECTAaHAAPTHBIC CUTYAIUH.

— Ha OIICHKY «Y/JAOBJIETBOPUTENbHO» (3 Oaia) — 00yJaromuics 1eMOHCTPUPYET IOPOTO-
BbIi ypOBEHb C(HOPMHUPOBAHHOCTU KOMITETCHIIMN: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATUI T0IYC-
KalOTCsl OIIMOKH, TIPOSIBIIICTCSI OTCYTCTBUE OT/ACIBHBIX 3HAHUH, yMEHHA, HABHIKOB, 00y4Jaro-
IIUICS] KCTIBITHIBAET 3HAYUTENBHBIC 3aTPYIHEHUS TIPU OTIEPUPOBAHUU 3HAHUSMU U YMEHUSIMU
MIPH UX TIEPEHOCE HAa HOBBIE CUTYAITHH.

— Ha OLICHKY «Hey0BJIeTBOPUTEJIbHO» (2 Oaiia) — 00yJaromuiicss IeMOHCTPUPYET 3Ha-
Hus He 6onee 20% TeopeTuyecKoro MaTepuana, JOMyCcKaeT CylIeCTBeHHbIE OUINOKH, HE MO-
KET MOKa3aTh MHTEJUIEKTYaIbHBIC HABBIKU PEIICHHUs TPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY10BJIeTBOPUTEILHO» (1 0amn) — oOydarommiicss He MOKET MTOKa3aTh
3HaHUS HAa yPOBHE BOCIPOU3BEACHUS U 00BACHEHUS HH(POPMAIMH, HE MOXKET I1OKa3aTh WH-
TEJUIEKTyaJIbHbI€ HaBBIKU PELICHUS MPOCTHIX 3aau.

8 YueOHO-MeToAMuYecKOe M HH(POPMALIMOHHOE o0ecneyeHHe T CIUITHHBI




a) OCHOBHAasI JINTEepaTypa

1.boxkmreiin b. C. ®u3ndeckas XUMHS: TEPMOJUHAMUKA U KHHETHKA [ DIEKTPOHHBIN pecypc]

: yaeOnoe nocodue / b. C. boxmreitn, M. . Menzenes, 1O. B. [loxBucHeB. — DJIEKTPOH.
naH. — Mocksa : MUCHUC, 2012. — 258 c. — Pexum gocryna:
https://e.lanbook.com/book/47443

2. ®usndeckas xumus : yaeonoe nocodue / 9. B. lronpauna, C. I1. Knoukosckwuii, H. FO. Cseu-
HuKoBa u 11p. ; MI'TY. - 2-e u3x. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp., rpad.,
TaoJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true - MakpooOBeKT. - TeKcT: aeKTpOHHBIN. - FIMeeTcs: neyaTHbIN
aHaJIoT.

0) JlonosiHUTEeIbHAS IUTEPATYpa:

1. Xumudeckass KHHETHKA U aJICOPOIIHS: METOI. YKa3aHUs JIJIsl CTYACHTOB 0 AUCIUIUTHHE ""Du-
suueckas xumus" / [3. B. dronpauna, C. [1. Kioukosckuit, H. FO. CBeunnkosa u np.] ; MI'TVY.
- Maruutoropck : MI'TY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI. skpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true (mara obparmenus: 04.10.2019). - MakpooObekT. - TekcT : aiek-
TpOHHBIU. - CBeZleHHs TOoCTyIHbBI Takke Ha CD-ROM.

2.IloBepxHOCTHBIE siBIeHHA. Ancopouus : yaeOHoe nocodue / A. H. Cmupnos, H. 0. Cpeu-
HukoBa, C. B. FOauna, 2. B. ltonpauna ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anek-
tpoH. ont. auck (CD-ROM). - 3arn. ¢ Turyi. 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). - MakpooObekT. - Tekcr :
anexTpoHHbIH. - ISBN 978-5-9967-0966-3. - CBenenus noctynssl Takke Ha CD-ROM.

3. T'opmikos, B.U. OcHoBbl pusnveckoit xumun : yueOnuk / B.W. I'opmkos, . A. Ky3neros.
— 6-e u31. — Mocksa : Jlaboparopus 3nanuit, 2017. — 410 c¢. — ISBN 978-5-00101-539-
0. — Texkcrt: snexkrtpoHHbld // JlaHb : 3NEKTpPOHHO-OMONMMOTedHass cuctema. — URL:
https://e.lanbook.com/book/97412

B) MeToauyeckne yKazaHus:

1. JIaGopaTopHbIi MPAKTUKYM MO (PU3HUECKONH XUMUU : yueOHO-MeToAnuYecKoe nocodue / A.
H. Cmupnos, H. FO. Ceeunukosa, C. B. Oauna, O. B. Tronpauna ; MI'TY. - Marautoropcex :
MI'TVY, 2017. - 1 smextpon. onrt. auck (CD-ROM). - 3ara. ¢ tutyr skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObeKT. - TekcT : d1ek-
TpOHHBIH. - CBenieHus noctynuel Takxke Ha CD-ROM.

r) [Iporpammuoe odecnieuenue 1 HTepHeT-pecypceb:

Haumenosanue 110 No noroBopa CpoK neicTBUS JTUILICH3UN
MS Windows 7

Professional(mna  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y 135 o1 17.09.2007 Geccpoamo
Professional

7Zip cB0OOIHO pacnpocTpansemoe [10 OeccpoyuHO

FAR Manager cB00OOIHO pacnpocTpansemoe [10 OECCPOUHO



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

IIpodeccnonanbHble 6a3bl JaHHBIX 1 HH()OPMALMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CcpUIKa

HanuonaneHas uHQpOpManMOHHO-aHAIUTHYECKAsT CH- URL:
creMa — POCCUICKMI MHIEKC HAy4YHOTO LIMTUPOBAHHUS '

https://elibrary.ru/pro-

(PUHIT) ject _risc.asp
ls_[é)r?(;z(r))]saﬁ cucrema Axkamemuss Google (Google URL: https://scholar.qoogle.ru/

HNudopmanvonnas cucrema - EquHoe okHO AocTyma K
HH(pOPMAITMOHHBIM pecypcam

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

®denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE YUpexKIie-
Hue «®DenepaabHbli MHCTUTYT IPOMBIIIICHHOW CO0-

URL: http://www1.fips.ru/

https://www.rsl.ru/ru/4readers/cata-

Poccuiickas ['ocynapcrBennas 6ubnunoreka. Karanoru

logues/
DnexTpoHHble pecypchl oubaunoreku MI'TY um. I'.W.|http://magtu.ru:8085/marcweb2/De-
Hocoga fault.asp

9. MaTepnajibHO-TeXHHYECKOe o0ecredeHne 11 CUUILTHHbI

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOC obecrneueHne JUCIHHUITIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayaUTO-
pun

OcHalleHue ayauTopuu

YyeOHas ayauTopust st
MPOBEJICHUS 3aHATUM JICK-
IIMOHHOTO THIIA

TexHuueckue cpeacTBa 00y4eHUs, CIyXKalllye AJs Mpesi-
CTaBlIeHHsI yueOHOM nHpopMau 60BN ayTUTOPUN:
MYJIBTUMEINIHBIE CPEICTBA XPAHEHHUSI, TIepelauil U Mpe.l-
cTaBieHus yueOHoi nHpopmaruu. Crennanu3upoBaHHas
MeOenb

VYuebHast ayquTopus 1Jis
MpoBeIeHUs 1abopaTop-
HBIX paboT

JlabopaTopHble yCTAaHOBKHU JUIsI TIPOBEEHUS 1a00paTOpHBIX
pabor:

- YCTaHOBKA JUIsI OTNpe/eIeHne UHTETPabHOM TETUIOTHI pac-
TBOPEHUS COJIH;

-yCTaHOBKA JUIsl omnpezeneHust KodpuiMeHTa pacipeene-
HUS

YyeOHas ayauTopust st
TPYIIIOBBIX U UHINBUIY-
aJBHBIX KOHCYJIBTAIINH, TE-
KYIIEro KOHTPOJIS U MPOo-
MEXYTOYHOMN aTTECTAINU

KomnerotepHast Texuuka ¢ makerom MS Office, ¢ moaxro-
4YeHUEeM K ceTu «IHTepHeT» U C TOCTYIIOM B 3JICKTPOHHYIO
“H(pOPMAITMOHHO-00Pa30BaATEIBHYIO CPEIy YHUBEPCUTETA.
Crnenmanu3upoBaHHas MeOeIb

ITomermienue 1151 caMmocTo-
ATEILHOU pabOThI

KomnerorepHas texuuka ¢ makerom MS Office, ¢ moaxiro-
YeHHEeM K ceTd «MHTEepHET» U ¢ JOCTYIIOM B AJICKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpely YHUBEPCUTETA.
Crennanu3upoBaHHas MeOelb

[lomenienue it XxpaHeHUs
U Ipo(UITaAKTHUECKOTO 00-
CIIY’)KMBaHUS y4eOHOTO
o0opynoBaHus

Crieunanu3upoBaHHas MeOElb.
WHcTpyMeHT 11 npodMIaKTUKY JIAOOPATOPHBIX YCTAHOBOK



https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
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