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1 Ilesn ocBOEHMSI AUCHMILJIMHBI

]_[CJ'IBI-O OCBOCHUA NUCLHHITIINHBI «DPu3nyecKas XUMHUS 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 «du3nyeckas XUMHS» BXOIUT B BapHATUBHYIO 4acTh Oyioka 1 oOpasoBa-
TEJILHOHU IPOrPAMMBL.

Jns u3ydenuss quctuiuinHbl «Du3nyeckas XUMUs» HEOOXOIUMBI 3HAHUSA (YMEHHS,
BJIQJICHUS), CHOPMUPOBAHHBIC B PE3ylIbTaTe M3YyUEHHUS TAKUX JUCHUIUIMH Kak: «Du3ukan,
«Xumusay, «MaTeMaTHuKa.

3HaHUS YMEHUS W HABBIKU, MMOJYYEHHBIC NPU U3YYCHHUH JAHHOW IUCUUIUIMHBI, OYIyT
HEOOXOUMBI IPU U3YYCHUU AUCUUIUINHBL: «MartepuanoBenenue», «OCHOBBI MeTallypruye-
CKOr0 MpOU3BOJCTBaY, «MeTtamurypruyeckas TeIIOTEXHUKAY, «DU3nyecKas XUMUs TUPOME-
TaJUIyprUueCcKuX MpoueccoBy u Hanucanuu BKP.

3 Komnerenuun ody4aromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHUs

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL «Duszndeckass XuMHSI» O6y‘lﬂIOIlIPIﬁCSI JOJIDKCH obua-
AaTh CICAYIOIMUMU KOMIICTCHIUAMMU:

CTpyKTYpHBIN JIEMEHT

VYpoBeHb OCBOCHUSI KOMITETEHLIUM
KOMIIETEHIIUHU

OIIK-4 roToBHOCTBIO COYETATh TCOPHIO U MPAKTUKY JJISI pCHICHUS NHKCHCPHBIX 3a1a4

3HaTh OCHOBHBIE MOHSTHUS U 3aKOHBI (PU3UUYECKON XUMUU

YMers: ONPEAEIISITE TEPMOANHAMUYECKUE XAPAKTEPUCTUKU XUMUUECKUX
peakuuii

Bnaners: METOJIaMH MPEACKa3aHUsI IPOTEKAHNUS BO3MOKHBIX XUMUUECKUX
peakuuii

IK-2 - cnocoOHOCTBIO BBI6I/IpaTB METOJbI UCCIICAOBAHUS, TNITAHUPOBATb U IPOBOJAUTH HE00-
XOOUMBIC SKCIICPUMCHTBI, MHTCPHIPCTUPOBATDL PC3YJIHTATHI U ACJIATh BHIBOJbI

3HaThb OCHOBHBIE TIapaMeTpbl MPOBEIACHUS (PU3UKO-XUMUYECKUX HCCIIe-
IOBaHMUH

YMeTn: BEIOpATh MapaMeTphbl MPOBEACHUS (PU3MKO-XUMUUECKHX UCCIIE0-
BaHWI

Brnanets: HaBBIKaMU TPOBEACHHS (PU3NKO-XUMUYECKUX UCCIIeTOBAaHUI

4 CTpyKTYypa M coiepKaHue U CUMIIIMHbI
OO6mas TpyJOeMKOCTh AMCHMIUIUHBI cocTaBisieT 4  3adeTHbIX eauHull 144  akafn.
4acoB, B TOM YHCJIE:
- KOHTaKTHas pabota — 72  akaj. 4acoB:
— ayauTopHas — _ 68  axaj. 4acos;
— BHEAyJIUTOpHast — 4  akaJ. 4acoB
— camocTosiTenbHast padora —_ 36,3 akaj. 4acos.




MOATOTOBKA K 3K3aMeHY (KOHTpoJib) — 35,7 akaj. Jaca.
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3U4ECKON XUMHUHU XHU- pabote Nel, |nb1it onpoc. [1K-2-
MHUYECKass TEePMOIUHA- pabora c¢ Oub- 3yB
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pabote Ne2, |usrif ompoc, crada [I1K-2-
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Baansca.  CxmxeHue pabora ¢ Oub- 3yB
ra3os. auorpadguye-
CKUM Marepua-
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pabote No5, KAHETUKA) [1IK-2-
pabora ¢ 6uo- 3yB
auorpaguye-
CKUM Marepua-
JIaMH, BBITIOJI-
Henue PI'P Ne2
«XuMHYECKast
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[MoBepxuoctHbie siBhe-| 1 | 3 | 812U - |43 |IlogroroBka k|JIaboparopuas  |OIIK-
HUSL. naboparopHoii |pabota Ne5, ycr- |4—3yB,
pabote No5, | b1t ompoc [1K-2-
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CKUM Marepua-
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IJIMHE

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

5 Ob6pa3oBaresibHbIe W HH(POPMAIIMOHHBIEC TEXHOJIOTHH

O6p830BaTeJ'ILHBIe TEXHOJIOTHMH — OTO ICJI0CTHAA MOICIIb 06pa3OBaTeJIBHOFO mnpomnecca,

CHUCTEMHO OTpEJENIoNnas CTPYKTYpY U COJAEpIKaHUE NEATETbHOCTH OOEHUX CTOPOH ATOTO
mpolecca (MpenojaBaTeNsi U CTYACHTa), UMEIoIIas IeNbl0 JOCTHKEeHHE TUIAaHUPYEeMBIX pe-
BYJ'IBTaTOB C HOHpaBKOﬁ Ha I/IH,HI/IBI/IJIyaJ'H)HI)Ie OCO6GHHOCTI/I €ro y‘IaCTHI/IKOB. TeXHOJ'IOFI/I‘—I-
HOCTb Y4€OHOTO TpoIlecca COCTOMT B TOM, YTOOBI CleNaTh Y4eOHBIM MPOIECC MOIHOCTHIO
YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKAMH 00pa30BATEIILHON TEXHOJOTHUHU B €€ COBPEMEHHOM NOHUMAHUU SIB-
JISIFOTCSL:

— JIeTaJbHOE OMKCaHne 00pa30BaTENbHBIX IENCH;

— TIO3TANHOE omnucaHue (MPOEKTHPOBAHME) CITOCOOOB JOCTKECHUS 3aJaHHBIX PE3yJbTaTOB-
Heneit;

— UCIOJIb30BaHNE 0OPATHOM CBS3M C IEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIHLHOTO MPOIIECCa;

— rapaHTUPOBAHHOCTH JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTEH 00pa30BaTEIHHOTO MPOIIecca BHE 3aBUCHMOCTH OT MacTepCTBa Mpero-
JaBaTes;

— ONTUMAJIBHOCTH 3aTPAYNBAEMbBIX PECYPCOB U YCHIIHIA.



Peanu3zanusi KOMIIETEHTHOCTHOTO MOJXOJa IMPEeAycMaTpUBaeT HCIOJIb30BaHUE B y4EOHOM
npolecce akKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBENCHHS 3aHATHI B COYETAaHUH C BHEAYH-
TOPHOI paboTOH ¢ 1eNbI0 POPMUPOBAHUS U PA3BUTHS MPOPECCUOHANBHBIX HaBBIKOB.
TpaauunonHeie 00pa3oBaTeIbHBIE TEXHOJIOTHMH OPUEHTUPYIOTCS Ha OpPraHU3aluio 00pa3oBa-
TEJIBHOTO MPOLECcCa, MPEANOIATAIY0 IPSIMYI0 TPAaHCISALUIO 3HAHUM OT MpernojaBaTeis K
CTYACHTY (NMIPEUMYILECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WILTIOCTPATUBHBIX METOJIOB 00yye-
HUs1). YueOHas AesITeNbHOCTh CTY/IEHTAa HOCUT B TaKUX YCIOBHSX, KaK MPaBUIIO, PETPOIYK-
THUBHBIA XapaKTep.
®opMbl YUeOHBIX 3aHATHI C HCNOJIb30BAHMEM TPAANIIUOHHBIX TEXHOJIOTI W :

WNudopmannonHas JeKIHs — MOCIeI0BATEIbHOE U3JI0KEHNE MaTepraia B JUCIHUILIHHAD-
HOM JIOTHKE, OCYILIECTBISIEMOE MPEUMYILECTBEHHO BepOaIbHbIMU CpeACTBaMH (MOHOJIOT Mpe-
TIOJIaBaTEIIS ).

JlaboparopHas paboTa — opranuzaius yueOHOM paboThl ¢ peaJbHbIMU MaTEpUAIbHBIMU U
UH(POPMALIMOHHBIMHA 00BbEKTaMH, SKCIIEPUMEHTAIbHAs padoTa ¢ aHAJIOTOBBIMU MOJIEIISIMU pe-
AIbHBIX 0OBEKTOB.

6 YueOHO-MeTOAM4YECKOE 00ecrieyeHre CAMOCTOATEIbHOI PadoThl 00y4aK0IHXCH

Ilepeuenv nabopamopnuvix pabom

1. Ompenenenue HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. H3yueHue paBHOBECHS pEaKIIMH B3aUMOJCHCTBHS TBEPAOIrO YIIEPOJ C €ro JUOKCUIOM
3. JlaBneHuWe HACKHIIIEHHOTO Mapa M TEIJIOTa UCTIAPEHUS YHCTOM KUIKOCTH

4. TpeTuili KOMIIOHEHT B IBYXCIOWHOM KUIKOCTH

5. BrusiHue TeMrepaTypbl Ha CKOPOCTh XUMHUYECKON PEeaKIuu

JAOMAIIIHEE PACYETHO-I PA®HYECKOE 34AJAHUE Nel
«Tepmoduuamultecxuﬁ ananus xumuuecxuxpeam(uﬁ»

Hccnenoanue 1

Jlnis peakiuy BBIIOJIHUTD CIIEAYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBHUCHMOCTH OT TEMIIEpAaTypbl BEJIWYUHBI TEIUIOBOrO 3(ddexTa
AH®: = f(T) u usmenenus sutpornuu aS°: = f(T).
1.2.Borancnute BennuuHbl ACp, AH®:r | AS°:, aAG°:r u InK,, mpu Heckonpkux Temmeparypax,
3HAUEHUS KOTOPBIX 3a/1al0TCS TEMIIEpaTypHBIM HHTEPBAJIOM U 11arom temneparyp. [lonyuen-
Hbl€ 3HaYE€HHUs UCIOJB3YIOTCS MPU MOCTpoeHuH rpadukos B koopauHatax aCp— T; AH: —T;
AS% —T; AG° — T u InK, — 1/T.
1.3.Iloas3ysce rpadpuxom InK, — 1/T , BeiBecTn npubnuxenHoe ypasHenue suaa InK, = A/T
+ B, roe A, B — nocrosHHEIE.

HccaenoBanue 2

2.1. Ucnonb3ys npaBuio (a3 ['mb0ca, 11 paccMaTpruBaeMOl CUCTEMBI OMPEIETUTh KOTHye-
cTBa (pa3, HE3aBUCUMBIX KOMIIOHEHTOB U YHCIIO CTETICHEH CBOOO/IBI.

2.2. OnpenenuTh BO3MOXKHOE HANpaBICHUE MPOTEKAHUS UCCIEAYEMON Peaklud U PaBHOBEC-
HBII cocTaB ra3oBoit ¢asbl mpu gasnennu (klla) u Temmneparype (K). [lpu pemenun 3agaun
UCIIONIb30BaTh BBIBEJACHHOE B HccienoBaHuu 1 smmupuueckoe ypaBHeHue InK,=A/T+B wu
JIaHHBIE 00 UCXOIHOM COCTaBE ra30BoM (pa3bl

2.3. YcTaHOBUTH HAMPABICEHUE CMEIIEHUSI COCTOSIHUSI PABHOBECHUSI pacCMaTpUBAeMOil cUcTe-
MBI TIPH:

a) YBEIMUCHUU JIaBlIeHUs (TIOCTOSTHHAS TEMIIEPaTypa);

0) yBeJIMYEHUH TeMIIepaTyphl (IIOCTOSIHHOE J1aBJICHUE).



JMAOMAIIHEE PACYETHO-I'PA®HYECKOE 3A/[AHUE No2
«Xumuueckas KUHemuKa
Dopmynuposxa 3a0anusn
HUccnenoBanme 1

s peakiuun A+B — npoyKThl peakiiuu, HauajdlbHbIe KOHIEHTPAIUH (Co) BEIIECTB A U
B paBHBI U COCTABILIIOT: Co(A) = Co(B) = co=.... Mob/aM° (KonoHKa 6, Tab. 20).

H3meHeHre KOHIEHTpalui BeeCcTB (Ci) BO BpeMeHH (Ti) MpHU pa3IUYHbIX TeMIIepary-
pax (Ti) HaxonATCsI B CTPOKE COOTBETCTBYIOIIEH HOMepy 3amanus Ta6:1.20. Haiitu sHepruio
axktuBauuu (E), npemkcnonenuuanbublii MHOXHUTENH (Ko) 1 Bpems (Ts), 3a KoTopoe ... % Be-
mectB A u B (komonka 21, taba. 20.) npu temmneparype Ts = ... K (komonka 20, Ta6n. 20)
MPEBPATUTCS B MPOAYKTHI pEaKLUU.

Cnucok 6onpocoe 01a ycmnozo onpoca:

OcHOBHbIE IOHATHS TEPMOAUHAMUKH.

ITepBblii 3akoH TepMonuHaMuKH. [loHsATHE O TEermoBOM 3 deKTe, Tena0Th 00pa3oBaHus, Io-
peHust, pacTBopeHus, $pa3oBbIX MpeBpameHuii. 3akoH ['ecca. Pacuersr mo 3akony ['ecca.
BausiHue Temmieparypsl Ha TEIUIOBOH 3P QEKT.

3akon Kupxroda. Pacuers! TeroBbix 3¢ dektoB 1o 3akony Kupxroda.

Bropoii 3aK0H TEpMOIMHAMUKH.

TepmoauHaMudyeckne (yHKINU, XUMAYECKHIA TOTEHIIMAN, OOIINE YCIOBHS PAaBHOBECHUS CH-
creM. DHeprust ['m06ca u s3Heprus I'enbMronblia Kak KpUTEPUH, ONPEIeNIONIe HallpaBICHUE
U TIPEeJIeI1 IPOTEKAHUS [IPOLIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue 0 pa3oBOM paBHOBECHH, OCHOBHBIE onpeneneHus ¢azoBoro paBHoBecus. IIpaBuio
¢a3 'n60ca, ero mpumMeHeHHe.

®da30B0€ paBHOBECUE B OJJHOKOMIIOHEHTHBIX cUcTeMax. Y paBHeHHue Knaysunyca-Knanelipona,
pacdeTbl OCHOBaHHbBIE Ha 3TOM YpaBHEHUE.

VYCiI0BUSI XMMHUYECKOTO PABHOBECHS. 3aKOH JEHCTBYIOIIMX Macc (TepMOAMHAMHUYECKUH).
KoHcTanTa XMMH4ECKOro paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.

Bnusinue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakumil B 3aKpbhITBIX CUCTEMaX. Y PaBHEHHE M30TEPMbI XUMUYECKOW PEAKIIUU
Bant-T'odda, ee nmpakTuyeckue npuiokeHus. YpaBHEHHE M300apbl-U30X0pbl peakiuu. Me-
TOJIbI pacyeTa KOHCTAHTHI PABHOBECHSI.

[IpaBuno Jle-IllaTtenbe, ero npakTuuyeckoe NpuMeHEeHUe. BiusgHue naBieHus Ha MOJI0KEHUE
paBHOBecus. PeanbHble raspl. OnucaHue pealbHbIX a30B C UCIOJIb30BAHUEM BUPHUAIBHBIX
ypaBHeHui. Temmepatypa boiins. Cmbicn BHpUambHBIX KO3 (GUIIMEHTOB. YpaBHeHHe BaH-
nep-Baanbca. Oddexr Ixoyns — Tomncona. Temneparypa nuBepcuu. CknxKeHne ra3os.
Omnpenenenue noHsATHs “pactBop”’. CriocoObI BBIpaXKEHUsI COCTaBa PaCTBOPOB.

BnusiHue pa3nuyHbIX (aKTOPOB Ha paCTBOPUMOCTb.

Monenu pacTBOpOB: HJleabHbIE (COBEPIICHHbBIE) U OECKOHEYHO pa30aBiIeHHbIE PACTBOPHI, UX
OTJIMYME OT pEAIbHBIX PACTBOPOB.

3akonsbl Payns u ['enpu. [lapruanbsHble MOISIpHBIE BETUYUHBL, X ONPEICICHUE.

CBoiicTBa pa30aBIeHHBIX PACTBOPOB HE AJIEKTPOIMUTOB. JaBieHue napa HajJ pacTBOPOM, TEM-
neparypa KureHus u 3amep3aHusi. OCHOBHbIE MOHATHS XUMUYECKOM KUHETUKH.

Crioco0b! onpezeneHnus CKOpocTu peakiuu. dopManbHas KHHETHKAa TOMOTE€HHBIX pEeaKIHid.
3akoH AercTByrommMx Macc. [lopsaku peakiuid U UX MOJIEKYJISIPHOCTb. Peakuuu mepBoro,
BTOPOTO U N-TO NOpsAKOB. KnHeTnueckne ypaBHEHUS i1 peaKIMi pa3IM4HbIX NOPSIKOB.
[Tepuon monymnpeBpamenusi. KoHcTaHTa CKOPOCTH pEaklHH, €€ CBOWCTBA, Pa3MEPHOCTH U
onpezaeneHus. Meroasl onpeneneHus nopsaka peakuuu. [[oBepXxHOCTHOE HATsHKEHHUE, METO-
JIbl €T0 U3MepeHus. AicopOLus, OCHOBHBIE IOJIOKEHUS U YPaBHEHUS aJCOPOLIUH.



VYpaBuenne [ n60ca.Ypasuenue Opeitaanuxa. YpaBaenue JIeHrMoopa. 3aBUCUMOCTh a71copO-
LIUX OT TEMIIEPATYPHI.

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

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI M OLICHOYHBIE CPEACTBA 1JIsl IPOBEJAeHUs NPO-
MEKYTOYHOM ATTEeCTAIUM:

Crpykryp-
HBIN DJICMCHT
KOMIICTCH-
87051

IInanupyemsle pe-
3yJIbTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

OIIK-4 roTOBHOCTBIO COUETATh TEOPHIO U NTPAKTUKY JUIsl PEIIEHNs] MHKEHEPHBIX 33]1a4

3HaTh

OCHOBHBIE ITOHATUS
W 3aKOHBI (pu3HUe-
CKOU XUMUH

IIpumepHBIE€ BOIIPOCHI K DK3aMEHY:

OcHOBHBIE IOHATHS TEPMOAVNHAMHUKH.

IlepBbIil 3aK0H TepMOoAUHAMUKH. [IoHATHE O TEIIIOBOM
s dexTe, TEmI0Thl 00pa3oBaHMs, TOPEHHsI, PacTBOpPE-
HUs, (pa3oBbIX npeBpamennii. 3akoH ['ecca. PacueTs! o
3akony l'ecca.

Biustaue TemriepaTypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacyers temnoBbix 3ddexToB 1O
3akoHy Kupxroga.

Bropoii 3aK0H TEpMOJIMHAMUKH.

TepmoauHamMuyeckne (YyHKIMH, XUMHUYECKUH TOTEH-
1uaj, oOlue yCIOBHS PABHOBECHS CHCTEM. DHEprus
['u66ca u sHeprus ['enbMrosbiia Kak KpUTEPUH, OIpe-
JEJAIOIINAE HANpaBIE€HUE U IIpelen MPOTEKAHMs IPo-
LIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

[Tonsatue o (a3oBOM paBHOBECHUH, OCHOBHBIE OIpE/e-
nenust ¢azoBoro pasHoBecus. IIpaBmiio ¢a3z I'mb0ca,
€ro MPUMEHEHHUE.

da30Boe paBHOBECUE B OJJHOKOMIIOHEHTHBIX CHCTEMAaX.
VYpasuenne Knaysuyca-Knaneiipona, pacueTsl OCHO-
BaHHbIE HAa 3TOM ypaBHEHHUE.

VYcnoBus XMMHUYECKOTO PaBHOBECHUS. 3aKOH JIEHCTBYIO-
mux macc (TepMmoanHamuyeckuit). Koncranra xumuye-
CKOI'O PaBHOBECHSI.

Bunbl KOHCTaHT paBHOBecHs. PaBHOBECHsI B T€TEPOTeH-
HBIX CUCTEMaX.

Bnusinue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakiuil B 3aKpbITBIX cHCTEMax. Ypas-
HEHUE U30TepMbl XMMUYECKON peakuuu Baut-I'odda,
ee MpaKkTHYECKue MPUIIOKEHUs. YpaBHEHHE H300aphi-
M30XOpbl peakiuu. MeToabl pacuera KOHCTaHTHI paB-
HOBECHSI.

[IpaBuno Jle-IllaTenwse, ero mnpakTUYECKOE NPUMEHE-
Hue. BinsHue naBieHns Ha MOJ0KEHUE PABHOBECHS.
Omnpenenenne nousTus “pacteop”’. CrocoObl BbIpaxe-
HUS COCTaBa PacTBOPOB.

Bnusinue pa3nuyHbix pakTOpOB Ha PaCTBOPUMOCTb.
Mozenu pacTBOpPOB: HjieallbHbIE (COBEPIICHHbIE) U Oec-
KOHEYHO pa30aBJIEHHbIE PAacTBOPHI, UX OTIIMYUE OT pe-
AJIbHBIX PACTBOPOB.




CrpykTyp-
HBIH DJIEMEHT
KOMIICTCH-
197071

[Inanupyemsle pe-
3yJIbTaThl 00Y4EeHUs

O1neHOYHBIC CPEACTBA

3akonbl Payns u I'enpu. [lapumansHble MOJISIDHBIE Be-
JUYUHBI, UX OINPECIICHHE.

CaoiicTBa pa3daBlIEHHBIX PACTBOPOB HE AJIEKTPOJIUTOB.
JlaBnenue napa HaJl pacCTBOPOM, TeMIIepaTypa KUIICHUS
U 3aMep3aHusl.

YMmers:

ONpeIETSATh TEPMO-
JTUHAMHYECKHE Xa-
PaKTEPUCTUKH XU-
MUYECKHX peaKuit

3amaun Isl CAMOCTOSTEIHLHOTO PEIICHUS:

1./IBa rpamma BO3Tyxa U300apHO HArpeBalOT OT HYJIS
1o ogHoro rpaayca Lenbcust npu nasnenuu 1 atmo-
coepa. ITnotHOCTH Bo3yxa pu 0°C cocTapiser
0,00129 r/cm®. Haiinure pa6oTy pacimpenus.

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

3. B raszoBoii cmecu, cocrosmeit uz CO, H>O, Ho u CO2
TJIe KQKI0ro ra3a ObLIo B3STO 0 OJHOMY MOJIO, TIPOTe-

Kkaet peakins o RG2S Yncio

modeit CO2 B coctostHum paBHoBecus pasHo 0,16. Haiitu
KOHCTAaHTY PaBHOBECHSI PEAKIUH.

4. Ilpu cunTe3e aMMuaka nporekaer peakuus: 3Har +
N2 = 2NH3 ). IIpu 298 K st aToit peakuuu Kp =6 ¢
105, a & I_ggaxu—su) = - 46,1 xJ[>x/Mo1nb. OIIEHUTH TeMIIe-
parypy, Ipu KOTOPOi KOHCTaHTa paBHOBECHS PEAKIIUU

Oynet paBHa 1, mosaras 4to TEIIOBOH AP PEKT MpaKTH-
YECKH HE 3aBUCHT OT TEMIIEPATYPHI.

Bnaners:

METOJaMHU MpeJ-
CKa3aHMs MpOTEKa-
HHUS BO3MOKHBIX
XAMHYECKHUX peak-
137071

3agaHue Ha peleHue 3a1a4 U3 npodeccuoHanbHOM 00-
JacTH (JoMalrHee WHANBHYATbHOE 3a/IaHIE)
Hccaenoanmne 1

JInst peakiiuy BBINOJIHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHUE 3aBUCUMOCTH OT TEMIIEpaTy-
pbl BenuuuHbl TerioBoro 3¢ dexra AH®: = f(T) u uzme-
HeHus suTponuu AS°: = f(T).
1.2.Beruucnute BenuuuHbl ACp, AH®: AS®r, AG°r u InK,
NpA HECKOJBKUX TeMIepaTypax, 3HaYCHHS KOTOPBIX
3aJ]al0TC TeMIepaTypPHbIM MHTEPBAJIOM U IIarOM TEM-
nepatyp. [lomydeHHBIe 3HAYEHUS WCTONB3YIOTCS TPH
noctpoernn rpadukoB B koopauHatax aCp— T; aAH% —
T; aS°: —T; AG°: — T u InK,, — 1/T.
1.3.Iloaw3yscy rpadukom InK, — 1/T , BbIBeCTH mpuU-
ommkeHHoe ypaBHeHue Buaa InK, = A/T + B, rne A, B
— TMIOCTOSTHHBIE.
HccaenoBanue 2
2.1. Ucnonw3ys mpaBumno ¢a3z 'mb6ca, s paccmaTpu-
BAaeMOM CHUCTEMBI OIPEIENIUTh KoJInuecTBa (a3, He3aBH-
CHUMBbIX KOMIIOHEHTOB M YHMCJIO CTENIEHEH CBOOOBI.




CrpykTyp-
HBIH DJIEMEHT
KOMIICTCH-
197071

[Inanupyemsle pe-
3yJIbTaThl 00Y4EeHUs

O1neHOYHBIC CPEACTBA

2.2. OnpeaennTh BO3MOKHOE HaIllpaBJICHUE MTPOTEKAHUS
HCCIIElyEMOM pEaKLIMU U PAaBHOBECHBIN COCTAB ra30BOM
da3el npu gaBiaeHun (klla) m temmeparype (K). [Ipu
peIIeHN 3a7a4d UCTOJIh30BaTh BBIBEJICHHOE B HCCIIC-
noBanuu 1 smmupudeckoe ypaBHeHue InK,=A/T+B u
JaHHBIE 00 UCXOIHOM COCTaBe Ta30BOM (ha3bl

2.3. YCTaHOBUTH HAINpPABIECHUE CMELIECHUS COCTOSHUSA
pPaBHOBECHSI paCCMATPUBAEMOU CHCTEMBI IIPH:

a) yBeJIMUEHUH JaBJeHUs (IIOCTOSIHHASI TEMIIEPaTypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JIABJICHUE).

IIK-2 - cnocoOHOCTHIO BBI6I/Ip8.TB MCTO/JbI UCCIICAOBAHUA, IINIAHUPOBATH U IIPOBOAUTDH HEOO-
XOAUMBIC SKCIICPUMCHTBI, MHTCPHIPCTUPOBATL PC3YJILTATHI U ACJIATh BHIBOJIbI

3HaTh

OCHOBHBLIC napa-
METpbI MPOBEACHUS
¢duzukKo-

XUMHYECKHUX
clIeJOBaHMI

uc-

IIpumepHBbIe BOIIPOCHI K K3aMEHY:

OcHOBHBIE IOHATHS XMMUYECKON KNHETUKH.

Crioco0b1 ompeneneHns CKOPOCTH peakuuu. Popmainb-
Hasi KMHETUKA FOMOIECHHBIX peakUui. 3aKOH IEHCTBY-
IOIIAX Macc.

ITopsinkn peakuuii ¥ UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, BToporo 1 n-ro nopsiikos.
Kunernyeckue ypaBHEHHUs Ul PEAKLUH pa3IMYHBIX
MOPSAIKOB.

ITepuon nonynpeBpanicHus.

KoHcTaHTa cCKOpOCTH peakuuu, ee CBOMCTBA, pa3MEpHO-
CTH U OIIPEJICIICHHUS.

MeTop! onpesienieHus: NopsAaKa peakIuH.
IToBEepXHOCTHOE HATSKEHUE, METOJIbI €M0 U3MEPEHUS.
AnicopOriusi, OCHOBHBIE TOJIOKEHUSI W YpaBHEHUsS ajl-
copOIuH.

VYpaBuenue ['u66ca.

VYpasuenue Opeitnnxa. YpasHenue JIeHrmMiopa.
3aBUCHUMOCTH aJICOPOLIMU OT TEMIEPATYpBHI.

YMmern

BBIOpaTh Mapamer-
pBl IpoBeieHust hu-
3UKO-XUMHYECKHUX
HUCCIEe0BaHuN

3aa4u UIsl CAMOCTOATEIBLHOTO PEIICHHUS:

1. B 1am® (1 11) BogHOTO pacTBopa 6poMua HATPHS CO-
nepxutcs 0,3219 kr conu. IInotHOCTH pacTBOpa paBHa
1238,2 kr/M°. BeIpa3suTh KOHIIEHTPAIHIO PACTBOPA MO-
JSIPHOCTBIO, MOJISUIBHOCTBIO, MOJISIPHBIX JIOJISIX M Mac-
COBBIX MPOIICHTAX.

2. Cxonpko npornentoB raunepuHa (CzHgOs) Hy:xHO
pPacTBOPUTH B BOJIE, UTOOBI IaBJICHHE BOSHOTO Mapa
Obu10 Ha 1 % HIDKE TaBJICHUs HACBHIILIEHHOTO apa BO-
TTBL.

3. OnpenenuTb OTHOCUTENIBHOE TOHNUKEHUE JIaBICHUS
napa Haj BogHbIM 10%-HbIM pacTBopoM H3PO4,

4. YucTeiit kaamuii 3atBepaesaet npu 321 °C, a 10%-
HBII pacTBOp BHCMyTa B Kaamu — ripu 312 °C. Ompe-
JEJIATH TEIUIOTY IUIABJIEHUS KaJMUsl.

5. lexaaHblit TeMniepaTypHbId KOG (GUIUEHT CKOPOCTH
peaxiuu paseH 3. Bo CkoJIbKO pa3 BO3pacTeT CKOPOCTh
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O1neHOYHBIC CPEACTBA

ATOM peakiuu MU MOBbIIIEHUH TemiepaTypsl oT 30 10
100°C?

6.0npenenuTh ACKaTHBIM KOA(PGUIIMEHT CKOPOCTH pe-
akuuu ¢ dHeprue akruBanmu 60 x/[x/Mons mpu
HavaJbHBIX 3HaueHusAX Temmeparypsl 20 °C, 1400 °C
(B ropHe nomenHoit neun) u 1650 °C (B cTanenmapuin-
HOM KOHBEpTEpE).

Bnaners HaBbIKaMu  TIPOBC- | 33 japue Ha pelicHue 3ajad |3 MpoPeCCUOHAILHOM 00-
JICHUS GU3MKO- | jactu

XUMHUYCCKUX uc-

N Halinure n3amMeHeHne S3HTpONUHU IPU IPOTEKAHUH PEaK-
CJIEJOBaHUM

1y 11pu Temneparype 877 °C
CH4 +2CO = 3C(rp) + 2H20
€CIIU JJIs1 yYaCTHUKOB PEaKIIMK U3BECTHHI CIEAYIOLINE
TEPMOJIMHAMUYECKHE JaHHBIC:
Bemectso CH4 CO | Cuappur | H20

)
S%e 186,2 | 1975 | 5,74 | 188,7
Jx/(monmp*K 6 5 2
)
a 42,06 | 28,41 | 16,86 | 30,00

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

0) ITopsinok npoBeneHUst MPOMEKYTOYHOM ATTECTANMH, MOKA3aTeJIH M KPUTEPHUH OLie-
HUBAHUS:

[TpomexyTouHas aTTeCTanus MO AUCIUIUINHE BKIIFOYAET TEOPETUIECKHE BOIIPOCHI, T103-
BOJISIOLINE OLIEHUTh YPOBEHb YCBOSHHsI 00YyUaIOIIMMUCS 3HAHUH, M TPAKTUYECKHE 3aJaHUs,
BBISIBIISIFONINE CTETIEHb COPMHUPOBAHHOCTH YMEHHI U BIIQJICHUH, TPOBOIUTCS B (hopMe dK3a-
MEHa.

DK3aMeH N0 JaHHOM JUCLUIUIMHE TPOBOAUTCS B YCTHOM (popMe Mo 3K3aMeHaMOHHBIM
OmeTaM, KaXIbIid M3 KOTOPBIX BKITFOYAET 2 TEOPETHUECKUX BOIPOCA U 3a/1a4a.

IMoka3aTeu 1 KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOE 3HaHUE
yueOHOro MaTepuasa, CBOOOIHO BBIMOJIHAET MPAaKTUYECKUE 3aJJaHHsl, CBOOOHO OepUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIUSIX OBBIIIEHHON CIOXKHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETECHIIUNA: OCHOBHbIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKN, HETOUHOCTH, 3aTPYAHEHUS TIPU aHATUTUIECKHUX OMEPaIusX, mepe-
HOCE 3HaHUW U YMEHUU Ha HOBBIE, HECTAHAPTHBIE CUTYaLlUH.

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




Kal0TCsl OMIMOKU, IPOSBIISIETCS] OTCYTCTBUE OTJENbHBIX 3HAHWM, YMEHUN, HABBIKOB, 00y4aro-
IIWICS UCTIBITHIBACT 3HAYUTEIIHHBIC 3aTPYAHCHHS IPU ONIEPHUPOBAHUY 3HAHUSIMU U YMCHHUSIMH
IIPU UX TIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEJIbHO» (2 Oarna) — 00yJaromuiics JeMOHCTPUPYET 3HA-
Hus He Oosiee 20% TeopeTHUecKOoro MaTepuana, A0MyCKaeT CylleCTBEHHbIE ONIMOKH, HE MO-
JKET MOKa3aTh MHTEUICKTYaIbHBIC HABBIKH PEIICHUS TPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (1 6a/mT) — 00yJarommiics He MOXKET MTOKa3aTh
3HAHMS HAa YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHS HHPOPMAIINH, HE MOXKET ITOKa3aTh HH-
TEJUIEKTyaJIbHbIe HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

8 YueoHo-MeTOqMYeCKOe U HH(POPMAIHOHHOE O0ecTieyeHe TUCHUILTHHBI
a) OCHOBHaA JIUTEpPaTypa

1.bokmreitn b. C. ®uznueckast Xumusi: TEpMOJMHAMUKA U KHHETUKA [ DIIEKTPOHHBIN pecypc]

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

2. ®usndeckas xumus : ydeOHoe mocodue / O. B. Hronpauna, C. I1. Kinoukosckuii, H. 1O.
CseunukoBa u Jp. ; MI'TVY. - 2-e uzn. - Marauroropck : 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: 25.09.2020). - MakpooObekt. - Tekcr:
3JICKTPOHHBIN. - IMeeTCsl meyaTHbIM aHaJIoT.

0) lonosiHuTe/ILHAS JIUTEPATYpa:

1. Xumudeckasi KUHETHKA U aACOPOLMs: METOJ. YKa3aHWs JUIsl CTYIEHTOB IO JUCHUILIMHE
"®Ousnueckas xumus" / 3. B. Qonpauna, C. I1. Knoukosckuit, H. 0. CBeunukosa u np.] ;
MI'TY. - Marautoropck : MI'TY, 2013. - 1 anektpon. ont. muck (CD-ROM). - 3arn. ¢ ti-
TYyIN. 3KpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1258 pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takxke Ha CD-ROM.

2.IloBepxHOCTHBIE ABJICHUS. AncopOius : yuebHoe mocodue / 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: 25.09.2020). - MakpooObekT. - Tekcr :
anekTpoHHbIi. - ISBN 978-5-9967-0966-3. - Cenenus goctynssl Takke Ha CD-ROM.

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

B) MeTtoauueckue yKa3aHms:

1. JJaBopaTopHbIi MPaKTUKYM 10 (PU3MUYECKONH XUMHHM : ydeOHO-MeToandYeckoe nmocodue / A.
H. Cmupnos, H. 1O. Cseunuxkosa, C. B. FOguna, 3. B. Qronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snmekrpon. 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 oOpamenwus: 25.09.2020). - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHus focTymHbl Takke Ha CD-ROM.



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true

r) [IporpamMmmuoe obecrieuenue u MIHTEpHET-pECypCHI:

Haumenosanue 110

Ne norosopa

Cpoxk neicTBUs IMLIEH3UN

MS Windows 7 I-1227 o1 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager CBOOOIHO pacrpocTpaHsemMoe | OecCpodHO
7Zip CBOOOIHO pacrpocTpaHsemMoe | OecCpodHO

HNHuTepHeT-pecypcesl

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

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

URL: http:window.edu.ru/.

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

9. MarepuajibHO-TeXHHYECKOE o0ecriedeHne T CIUTITHHbI
MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTIIMHBI BKITIOYAET:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayuTOpun

YyeOHast ayuTopus ais
MPOBEICHUS 3aHATHI JIEK-
LUOHHOTO THIA

TexHuueckue cpencTBa 00y4eHus, CayXKaiue 1Jis IpeacTaB-
neHus yueOHoi nHpopManuu O0IBIION ayAUTOPUH: MYJIbTH-
MeIMiHbIE CPEe/ICTBA XPAHEHUS, [Iepejau U MPEICTaBICHUS
yuebHoil nHpopmarmu. Crnenuaan3upoBaHHasi MeOelb

VYuebHas ayauTopus 1is
MIPOBEICHUS J1a0OPATOPHBIX
pabot

XuMHUecKasi MocyJla, peakTUBBI, BeChl JaOOpaTOpHbBIE paB-
Homieune BJIP-200, Becwl anextponnble abopatopHsie BK-
nabopaTopHas

SNOL10/10, MarauTHBIE MEIIAJIKHY, DJI. TNIUTKH.

300, HwuskoreMneparypHas

QJICKTPOIICUb

VYuebHas ayIuTopus 1Jis
IPYNIOBBIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIA U MPO-
MEXYTOYHOM aTTeCTaliu

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO WH-
dbopMaImoHHO-00pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

CrneunanusupoBaHHasi MeOelb

[Tomemenue nus camocTo-
ATEILHOU paboThI

Komnbrotepras TexHuka ¢ nakerom MS Office, ¢ monkiroue-
HUEM K ceTH «/HTepHeT» U C JOCTYIIOM B DJIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.

CHCLII/IaHI/ISI/IPOBaHHaSI MeOeb

[Tomerienue 1t XpaHeHHs
1 Ipo(UIaKTHIECKOTO 00-
CITy>)KUBaHUS y4eOHOTO
000pyIOBaHUS

CHCLII/IaHI/ISI/IPOBaHHaSI MeO0elb.

HHucTpyMeHT 1Sl TpOQUIaKTUKH JTAOOPaTOPHBIX YCTAHOBOK



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

