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Kosmnuecto 3ET 6
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Pabouas nporpamma coctasiieHa Ha ocHoBaHuu OI'OC BITIO/®I'OC BO u yyeOHOro mana
HarpaBJeHus MOATroTOBKHU (crenuanbHocTH) 19.03.04 TexHomorrs NpoayKIIUN U OpraHU3aIus

0OIIECTBEHHOT'O MTUTAHUS
(K00 u HauMeHOBaHUe HanPasieHust N0O20MosKU, cneyuarvHocmu ¢ coomgememeuu ¢ @IOC BIIO/ @1I'OC BO)

PenensupoBanue padoueil mnporpaMMsbl 1M CHHUILIMHbBI:

x| OrcyrcrByer

x| YueGnas (pabouast) mporpamMmMa o00peHa Ha 3acefaHuu Kadenpbl «XUMHsL, XUMUYECKHE
MPOIIECChl U TeXHOJMOTUM» (TpoToKo 3aceaanust Ne 1 ot «06» centsadops 2018 r).

Peniensent
(OomdicHocmb, yueHoe 36aHue, CeneHy) (noonucs) (H.0. @amunus)
« _» 20 T

Cpoxk aeiicTBusi pado4eil nporpaMmbl TUCUMIIMHBI 10 «31» aBrycra 2023 r.

Nudopmanus 00 akryaauzanuu padoyeil nporpaMMbl JTUCUUILIHHbI:

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[TpoTtokomn 3acenanus kKagenpsl No  OoT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl No  oT «_ » 20 1.

[TpoTtokon 3acenanus kagenpsl No  OoT «_ » 20 1.
COI'ZTACOBAHO

3aeayromuii kKadenpoit «TexXHOIOTHs MPOU3BOJICTBA MHUIIEBON MPOAYKIIMU M OPTaHU3ALIUS
OOIIECTBEHHOT'O MTUTAHUS

(8vinyckaroujell Hanpasienue (CneyuanrbHocmy))

« _» 20 1. T.I1. TperbsikoBa
(noonucy) (H.0. Pamunus)
YTBEPXIAIO
3aBenytomuii kadeapoit «XuMus, XMMAYECKUE TTPOIIECCHI M TEXHOJIOTHIY
(pazpabomasuwieii PI1]])
« _» 20 1. .. Ocranenko

(noonucs) (H.0. @Pamunus)



AHHOTAILIUA
JUCIHUILIMHBI (Y4e0HOT0 Kypca)
b1.B.13 ®u3znyeckas U KOJJIOUIHAA XUMHUSA

(MHIEKC 1 HAMMEHOBAaHME JUCIMIUTNHEI (yaeOHOTO Kypca))
1. Heap u 3apa4n U3y4YeHHsi AUCUUIIMHBI (Y4eOHOr0 Kypca)

Lenr — d¢opMupoBaHue Yy CTYAEHTOB 3HAHMW JJ OOBACHEHUS OCHOBHBIX
3aKOHOMEPHOCTEH, OMPENEAIONIUX HAMpPaBICHHOCTh XHWMHMUYECKHX IMPOIECCOB, CKOPOCTh HUX
NPOTEKaHUs, BIMSHHE Ha HUX BHEIIHUX (U3MUECKUX BO3ACHCTBUM, a TakkKe H3y4eHHE U
oOBsicHeHHEe Hanboliee pPACIPOCTPAHEHHOTO B TMPHUPOAE COCTOSHUS TeN — JAUCIEPCHOTO
COCTOSIHUSI M €T0 MPEBPAILICHUH.

3amaun:
1. O3HaKOMUTh CTYJEHTOB C TEPMOJAMHAMUYCCKHM METOJOM TEOPETUYECKOTO

HCCICAOBaHUA XHMHUYCCKUX paBHOBeCI/Iﬁ IJId OMPCACIICHUS HAIPAaBJICHUA CAMOITPON3BOJIBHBIX
XUMHYCCKUX ITPOHECCOB U MPCACIIOB UX ITPOTCKAHUAA.

2. O3HAaKOMUTH CTYACHTOB C YYEHHEM O pPacTBOpax C pacCMOTPEHHEM UX
BHYTpPEHHEH CTPYKTYpPBhI, 3aBUCUMOCTH CBOMCTB OT KOHIEHTPALUU U XUMUYECKOU MTPUPO/IBI.

3. O3HAaKOMHUTH CTYJEHTOB C OCHOBAMH D3JIEKTPOXUMHUHU Kak 0a3bl I WU3YYCHHUS
croco6a Moyly4eHUs YacTHIl JUCTIEPCHOM (a3bl JUCTIEPCHBIX CHCTEM.

4. [IpuoOpectu cTyneHTaM HaBBIK KOJIMYECTBEHHBIX pPACUYCTOB YKA3aHHBIX BBIIIE
PaBHOBECHI U TIPOLIECCOB.

5. Pa3BuTh y CTYOEHTOB XHMMHKO-TEXHOJIOTHMUYECKOTO MBINUICHHS, 3PYIULUN TPU
aHaJIM3€ U CUHTE3€ XUMHUKO-TEXHOJIOTMUECKUX MPOIIECCOB B Ipolecce Oyaylien JesiTeNbHOCTH.

6. HayuunTh, KaK OIEHMBAIOTCSI KOJTUYECTBEHHBIE TTOKA3aTENH, XapaKTePU3YIOIIUE T
WM WHbIE IOBEPXHOCTHBIE SIBJIICHUS U TPOLECCHI.

7. PaccmoTpeTrs  OCOOCHHOCTHM  pa3iMYHBIX  BUAOB  JUCIEPCHBIX  CHUCTEM,
OTIpEeEIISAIONINX CBOMCTBA HOBBIX MATEPHAIIOB M HEKOTOPbIE TEXHOJIOTUUYECKHE MPOLIECCHI.

8. OOBSICHUTh HEKOTOPHIC SIBIICHUS B MPUPOJIE C MOZHUIMA TUCTIEPCHOTO COCTOSIHHS
BEIIIECTBA;

2. MecTto qucuuminHbl (yaeOHoro kypcea) B crpykrype OIIOII BO

HNannast nucuuruinHa (y9eOHBIA Kypc) oTHOcUTCS K broky 1 «/lucuuriuasl (MOTyITN)»
(BapmaTHBHAs 4acTh).

JIMCIMTUIMHEL, Y9eOHbIE KYPChI, HA OCBOCHHH KOTOPBIX 0a3uMpyeTcs JaHHas TUCIHILIHHA
(yaebHbIil Kypc) — «Bpicmas marematuka», «P@usuka», «OO0mas U HEOpraHMYECKas XUMUS,
«Opranuydeckas XUMHUs, «AHATUTHIECKAST XUMUS.

JIMCUUIUINHBL, y4eOHBIE KYPCBHI, JUIsI KOTOPBIX HEOOXOIAMMBI 3HAHUS, YMEHHs, HABBIKH,
npuoOpeTaeMbie B pe3ynbTaTe U3yUeHUs JaHHOW MUCHMIUIMHEI (yaeOHoro kypca) — «IIpomeccs
U anmaparbl MUIIEBBIX IPOU3BOACTBY, «DU3NKO-XUMHUECKUE METO/IbI aHaNN3a», «bezonacHocTh
IIPOIOBOJILCTBEHHOTO CHIPBS M TPOAYKTOB ITUTAHHS.



3. IInanupyemMsblie pe3yiabTaThl 00y4eHUs] MO AUCHHUILVIMHE (Y4eOHOMY Kypcy),
COOTHECEHHbIE C IVIAHMPYEMBbIMH Pe3yJbTATAMH OCBOCHHUsI 00Pa30BaTe/IbHOM NPOrpaMMbl

®opmupyemMbie
KOHTPOJIHpYeMble
KOMIIeTEHIIUH

IInanupyemsble pe3yJbTaThl 00yYeHHs

IIK-1. CriocoOHOCTh
HCII0Ib30BaTh
TEXHUYECKHUE CPEACTBA IS
HU3MEPEHUS OCHOBHEIX
rmapamMeTpoB
TEXHOJIOTHYCCKUX
MPOIECCOB, CBOJCTB
CBIPbs, MOITYy(paOpUKaTOB U
KadecTBO TOTOBOM
MPOAYKIIMH, OPraHU30BaTh
u OCYIIECTBIISTh
TEXHOJIOTUYECKHI TPOLIECC
MPOM3BOJICTBA TPOIYKITUN
MMUTaHU

3HaTh: MNPHUHLUMIBI JEUCTBUS TEXHUYECKUX CPEACTB  JUIsS
U3MEPEHUS] OCHOBHBIX (PM3UKO-XUMUYECKUX TTApaMETPOB CHIPbS,
nosryabpuKaToB U JIJIsl OLEHKH KayecTBa TOTOBOM MPOAYKLIUU;

TemaTnueckoe cogep:kaHue TUCHUNIMHBI (Y4eO0HOT0 Kypca)

Pasznes, moayanb

IHoxpa3saen, Tema

1. OCHOBEI XUMHYECKOH
TepMOI[I/IHaMI/IKI/I

OCHOBHBIE ITOJIOKCHHS XHUMHISCKOM TEPMOANMHAMHNKN

[lepBoe u BTOpOE Havasia TEPMOJIUHAMUKU

Xumuueckoe U Ga3zoBoe paBHOBECHE

Kunkue pacTBOpbI U IETy4HE CMecH

2. OCHOBBI KOJUIOUIHOMN
XAMUA

HOBerHOCTHBIG SABJICHUA

JlucriepcHbIe CHCTEMBI

O01mas Tpya10eMKOCTh TUCHMILIUHLI (YueOHoro kypca) — 6 3ET.




4.

CTpykTypa M coiep:KaHue TMCHUIJIMHBI «DPu3nyeckas U KOJJIOUIHAS XUMH

Kypc nzyuenus 3
Paznedn, Moapa3znen, Tema Buabl yue6Hoii paboThI Heo0xogum | ®@opmbl | Pexom
MOJYJIb KonrakTHasi padora CamocrosTebHast paboTa ble TeKyume | eHgye
(B yacax) MaTrepuajb o Mast
BCero = ®opMBI NPOBEICHNAS B (opMBI OpraHu3anuu HO- KOHTPO | JuTep
£ JleKIui, yacax CaMOCTOSATEIbHOI TEeXHUYECKHU JA arypa
2| E J1a00PATOPHBIX H paboTnl e (Ne)
= g z g NMPaAKTHYECKUX pecypchbl
= z é 2 é 3aHATHIH, METOAbI
g = - £ 2 o0y4enus,
= = g = peanusyiommue
‘E § 5 TIPUMEHSIEMYI0
= 00pa3oBaTeIbHYI0
= TEXHOJIOTHIO
IIperect 2 CamocTosiTenbHOe LMS-
TECTUpOBaHME 10 OaHKy | cucTeMa Ha
TECTOBBIX 3aJlaHWH, aHaju3 | OCHOBE
noBesieHus tectupyromuxcs | Moodle,
npu momont LRS-cucteMsl | koMmbIOTED
u Experience API, xonTpons | mm6o
CMEHBI [P-appecos, | nnaHmwer
yIaJeHHas ayTeHTUQHUKanug | Ju0o
npu TTOMOIIX | cMapTHOH
pacrio3HaBaHUs JIVI, aHAIIN3
TEKyIIed yCIEBAEMOCTH IPU
nomomu BPC-pelitunra
1.0cHoB Beeoenue 6 kypc. 2 CaMocTosITeTbHOE 10 CamocrostenbHoe u3yuenue | LMS- I[Ipomex | [1-14]
bl IIpenmer u coxepxkaHue Kypca. U3y4eHHUE MarepuaaoB y4eOHHMKOB, | CCTEMa Ha | YTO4HOE
xumuvec | XuMHYECKash TEPMOAMHAMUKA U PEKOMEHyeMbIX aHaIM3 MOBE/ICHHS | OCHOBE TECTHPO
Ko# ee OoTIMuMsi OT oOmed w y4eOHHKOB oOyuatormuxcst pu nomouty | Moodle, BaHUE
TEPMOAU | TEXHUYECKOH TEPMOJIMHAMUKU. LRS-cucremsr u Experience | kommetorep, | Nel
HAMHKH TepmoauHamMuyeckas cUCTEMa U API, aHaIu3 Texymei | mbo
ee apaMeTpHl. yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
TepMomuHAMUYECKHE TIPOLIECCHI. BPC-peitrunra 00
Pabora B  m30TEpMHUUYECKOM cMapThoH
mporiecce, paBHOBECHBIE




(oOpatumblie) M HEpaBHOBECHBIE

(HeoOpatumbIe) MIPOLIECCHI.
PaBHOBecHOE  cocTosiHME — —
HyJIeBOE Havgaio

TepMOIMHAMHUKK. Temmora U
pabora. BHyTpeHHsAS »HEpPTrus U
SHTAJIBIIHSL

Ilepsoe u emopoe Hauana CamocTosITenTbHOE CamocrostenbHoe u3ydenue | LMS- IMpomex | [1-14]
MepMOOUHAMUKU. W3ydeHHe MaTepHaioB Y9eOHHKOB, | CHCTEMa Ha | yTOYHOE
OcHOBHBIE TIOHATHS u PEKOMEHIYEeMBIX aHau3 MTOBEJICHHUSA | OCHOBE TECTHPO
(hOopMyIHPOBKH, TEPBOE HAYAIIO Y4eOHHUKOB oOyuaromuxcs mpu momoru | Moodle, BaHUE
TEepPMOJMHAMUKHU JJIsI TIPOLIECCOB LRS-cucremsr u Experience | kommnstotep, | Nel
B uieaIbHOM rase. API,  ananm3  Tekyuwei | nmbo
Tennoemkocts. 3akoH ['ecca. YCIIEBAEMOCTH TIPH TOMOIIY | TUIAHIIET,
Onpenenenue TEIUIOBBIX BPC-peiftunra 6o
3¢ pexroB o TEIUIOTE cMapThoH
obpazoBaHus u TEIJIOTe
CTOpaHHS. 3aBUCUMOCTD
TEILUIOBOTO s dekra oT
TeMIreparypsbl, 3akoH Kupxroda.
BoinosHeHne pacyeToB Brinosnnenue CamocrosTenpHOe LMS- IMpomex | [1-14]
JaGopaTtopHoii padorsl Nel. pacdeToB BBITTOJTHECHHE pacyeToB | cucTeMa Ha | yTOYHOE
VsacHeHue 3aKOHa I'ecca. J1a00paTOPHBIX PadoOT J1a00PaTOPHBIX 3aJaHui, | OCHOBE TECTUPO
IIpoBenenue pacderoB C KOHCYyJIbTaLuei KOHTPOJIb CMEHBI IP- | Moodle, mis | Banue
TEIJIOBOTO addexra MpenoaaBaTess 4yepes a/IpecoB, aHalIM3 IOBEJIEHMS | CTyJCHTa: Nel
XMMHUUYECKOH peakIiH. KOMMEHTapuH B CTY/ICHTOB TP  IOMOLIM | KOMIBIOTEP
3aJJaHUSIX LRS-cucremsr u Experience | mubo

API, aHanu3  Texyule# | MiaHIIET

YCIIEBaeMOCTH TIPH TIOMOLIH | JTHOO

BPC-pelitnara cMaptdoH
Kpurepun caMonpon3BOITBHOCTH CamocTosiTenTbHO® CamocrostenbHoe u3ydenue | LMS- IMpomex | [1-14]
MPOIIECCOB B HM30JIMPOBAHHBIX W3ydeHHe MaTepHaioB Y9e0HHKOB, | CHCTEMa Ha | yTOYHOE
CUCTEMaX, SHTpOTIHA Kak PEKOMEHIYEeMBIX aHau3 MTOBEJICHHUS | OCHOBE TECTHPO
OCHOBHOH ®3 HHX. Brtopoe y9eOHHUKOB oOyuaromuxcs mpu momomu | Moodle, BaHUE
HAYaJI0 TCPMOJUHAMUKH  JUIS LRS-cucremsr u Experience | kommnstotep, | Nel
00paTUMBIX H  HEOOPATUMBIX API, amanu3  Tekymiei | aubo
MPOIIECCOB. YCIIEBAEMOCTH TIPH TOMOIIY | TUIAHIIET,
Cratuctudeckuit CMBICIT BPC-peiitunra 0o
TIOHSATHS SHTPOITUH, cMapThoH




TCPMOJANHAMUNYCCKAA

BEPOSITHOCTD H dbopmyna
bonpimana.  Tperbe  Hayano
TEPMOJIMHAMUKH, ocTyaT

Ilnanka. Pacuer saTponumu.

Oneprus [ubb6ca wu dHEprus CamocTosITenTbHO® CamocrosTenbHoe u3ydenue | LMS- IMpomex | [1-14]
I'empmrombia. Kpurepun W3ydeHHe MaTepHaioB Y9eOHHKOB, | CHCTEMa Ha | yTOYHOE
PaBHOBECHBIX u PEKOMEHIYEeMBIX aHau3 MTOBEJICHHUS | OCHOBE TECTHPO
CaMOTIPOM3BOJIHBIX IPOIIECCOB. y9eOHHUKOB oOyuaromuxcs mpu momomu | Moodle, BaHHE
MakcumarnbHas pabota B LRS-cucremsr u Experience | kommbtorep, | Nel
M30XOPHO-M30TEPMUYECKOM  H API, ananm3  Tekyuwei | nmubo
N300apHO-N30TEPMHUYECKOM YCIIEBAEMOCTH TIPH TTOMOIIY | TUIAHIIET,
npolieccax. BPC-peiftunra 6o
XapakrepucTuieckue (HyHKLIUH cMapThoH
u TEepMOJMHAMUYECKHUE
MOTEHIIHAIBI. 3aBHCHMOCTH
sneprutt ['m66ca u I'emsMromnbia
OT TEMIIepPaTyphl, ypaBHEHHS
I'u66ca — I'enpMromsia.
IpomeskyTouHblii TecT Nel. CamocrosiTenbHOe LMS-

TECTHpPOBaHHME 10 OaHKy | cucTeMa Ha

TECTOBBIX 3a/IaHUH, aHaIN3 | OCHOBE

noBesieHus tectupyromuxcs | Moodle,

npu nomou LRS-cucteMsr | koMnbroTep

u Experience API, xoHnTpons | nubo

CMEHBI IP-agpecos, | mianmer

ylaJIeHHas ayTeHTU(QUKALUs | 1160

npu HOMOIIX | cMapThOoH

pacrio3HaBaHUs JIVII, aHAIIN3

TEKyIIeH ycIieBaeMOCTH TIPH

nomonti bPC-peittunra
Xumuuecxoe u ¢aszoeoe CamocTosITenTbHO® CamocrostenbHoe u3ydenue | LMS- IMpomex | [1-14]
pasHosgecue. H3ydeHHe MaTepHaioB Y49e0HHKOB, | CHCTEMa Ha | yTOYHOE
XuMUaecKuit MTOTEHITHAT PEKOMEHAYEeMBIX aHau3 MTOBEJICHHUS | OCHOBE TECTHPO
UJleaIbHOTO Ta3a. XHUMHUYECKHN yueOHHKOB oOyuatomuxcst mpu nomout | Moodle, BaHMe
NOTEHIMaJ  peaJbHOro  rasa, LRS-cucremsr u Experience | kommnsiotep, | Ne2
(YruTHBHOCTb. AKTHBHOCTb H API,  ananm3  Tekyuwei | nmubo
k03¢ dunneHT AKTHBHOCTH. YCIIEBAEMOCTH TIPH TOMOIIY | TUIAHIIET,
KoncranTa paBHOBecuUs BPC-peiftunra 160




XUMHUYECKON peaKInH.
Mzorepma XUMUYECKON
peakuuu. Xumuueckas
TMepeMeHHass H  XHMHYECKOe
CPOJCTBO.

cMapThoH

VYpaBHeHUs 1300apbl U U30XOPbI CamocrosTenbHoe u3ydenue | LMS- IMpomex | [1-14]
XUMHUYECKOH peaknum. CamocTosTensHoe MaTepuaaoB y4eOHHKOB, | CHCTEMa Ha | yTOYHOE
Cwmemenne XMMHYECKOTO N3ydeHUE aHaIN3 MOBEAICHHS | OCHOBE TECTUPO
paBHOBecwss ® mpuHOEN Jle PEKOMEH/TYEeMBIX oOyuaromuxcs mpu momomu | Moodle, BaHHE
[MaTense — bpayHa. y4eOHHKOB LRS-cucremsr u Experience | kommbtotep, | Ne2
VYcnosus paBHOBeCUs API,  ananu3  Tekywei | nmbo

KOMIIOHEHTa B JBYX (azax YCIIEBAEMOCTH TIPH TOMOILY | TUIAHIIET,
reTepOreHHON CHUCTEMBI. BPC-peiftunra 6o

OcHOBHOW  3akoH  (ha30BOTrO cMapThoH

paBHOBecHs,  TpaBWwiIo (a3

I'n66ca.

TeruoBbie 3P dexTsr  Pa3zoBBIX

MepPEXOJIOB, ypaBHEHHE

Knaysuyca —  Kianeiiposa.

Junarpamma COCTOSTHUS

reTeporeHHOn

OJTHOKOMIIOHEHTHOH  CHCTEMBI,

JarpaMma COCTOSTHHSI BOJIbI.

OU3UKO —  XUMHYECKMH U CamocrosTenbHOe CamocrostensHoe usydenue | LMS- IIpomex | [1-14]
TEePMHYECKUI AHAJIM3bI. U3y4eHHUE MaTepuaioB y4eOHHMKOB, | CHCTEeMa Ha | YTO4HOE
Cucrembl c 9BTEKTHUKOM. PEKOMEHyeMbIX aHaIM3 MOBE/ICHHS | OCHOBE TECTUPO
CucrteMbl € KOHIPYIHTHO H y4eOHHKOB oOyuatormuxcst mpu omouy | Moodle, BaHMe
WHKOHTPYSHTHO  IIJIaBSAIIUMHUCS LRS-cucremsr u Experience | kommbiotep, | Ne2
XHMHYCCKHUMH  COCIMHCHUSIMH, API, aHaIu3 Tekymei | mbo

npaBmwio peryara. Cucremsl ¢ YCIICBAEMOCTH TIPH TTOMOIIM | TUIAHIIET,

TBEPIBIMU pacTBOpaMu c BPC-peitrunra 00

HEOTpaHUYEeHHOU u cMapThoH
OTrpaHUYEHHOM

pactBopuMocTbio. Cuctembl ¢
OTPaHHUYCHHOH PACTBOPUMOCTHIO
B XKUJKOM (hase.

I'paduueckoe n3o0paxeHne
cocraBa TPEXKOMIIOHEHTHOI
cucteMbl. TpeXKOMIOHEHTHBIC




xkuakue cucteMmbl. CUCTEMBI C
TPONHOH IBTEKTHUKOM.

Beinonnenne pacueros Brinonnenue CamMmocTosiTenbHOE LMS- ITpomex
JabopaTropHoii paborbl  Ne2. pacueToB BBIIIOJIHEHUE pacueroB | cucreMa Ha | yTOYHOE
VscHeHHE TOHSATHS KOHCTaHTHI nabopaTopHBIX paboT 1a00paTOPHBIX 3alaHMi, | OCHOBE TECTHPO
XUMHUYECKOTO paBHOBECHSI. C KOHCYJbTallUEH KOHTPOJIb CMEHBI IP- | Moodle, ms | Banne
IIpoBenenne pacyeToB TperoaBaTess yepes aJIpecoB, aHAIN3 TOBEACHUS | CTyAEHTa: Ne2
KOHCTaHTBI paBHOBECHS KOMMEHTapHH B CTYACHTOB TIPH IOMOIIU | KOMITBIOTEP
XUMUYECKON peaKIIuH. 3aTaHASAX LRS-cucremsr u Experience | mu6o

API, aHaIu3 TEKyIIeH | MIaHIIET

yCIIeBAEMOCTH TIPH TOMOIIM | 100

BPC-peiftunra cMapThoH
IIpomeskyTOoUHBIN TecT Ne2. CamocTosTeabHOoe LMS-

TECTUpOBaHME 10 OaHKy | cucTeMa Ha

TECTOBBIX 3a/laHUll, aHa/IU3 | OCHOBE

noBesieHus tectupyromuxcs | Moodle,

npu momont LRS-cucteMbl | koMmbIOTED

u Experience API, xonTpons | mm6o

CMEHBI [P-appecos, | nnaHmwer

yHaJeHHas ayTeHTUQHUKANuA | Ju0o

npu TTOMOIIA | cMapTHOH

pacrio3HaBaHUs JIVII, aHAIIN3

TEKyIlIed yCIEBAEMOCTH MPU

nomomu bPC-pelitunra
Tepmoounamuxa HCUOKUX CamocTosITeTbHOE CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
pacmeopos, 0CHOBHbIE NOHAMUSA. H3y4eHHe MaTepHuanoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
Konnenrpanus pPacTBOpOB. PEKOMEHIYeMBIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
[MapruanbHbie MOJISIpHBIE y4eOHHKOB oOyuatormuxcst mpu omouy | Moodle, BaHUE
BEJIMUYMHBI B TEPMOJHHAMHKE LRS-cucremsr u Experience | kommbiorep, | Ne3
PacTBOpOB. 3aBUCUMOCTH API, amanm3  Texymie# | mmbo
PaBHOBECHBIX CBOMCTB pacTBOpa yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
OT XHMHYECKOTO TOTCHIHANTa BPC-peitrunra 00
IPYTHAX TapIHAaTbHBIX cMapThoH
MOJISIPHBIX BEJTHMYHH.
Nneanbhele, NpEIEIILHO
pa30aBlicHHbIC W HEHJCaTbHbBIC
PacTBOPBI.
JlaBrieHHe HACBHILEHHOTO Iapa CamocrosTenbHOe CamocrositensHoe usydenue | LMS- IIpomex | [1-14]
KOMIIOHEHTAa HaJl PacTBOPOM, H3yYeHHe MaTepHuaoB y4eOHHMKOB, | CCTEMa Ha | YTOYHOE




ypaBueHuss Payns wu [enpwm. PEKOMEHyeMbIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
[onmxenne TEMIIEPaTYPhI yueOHHKOB oOyuatomuxcst pu nomou | Moodle, BaHUE
3aMep3aHusl U [OBBILIEHHE LRS-cucremsr u Experience | komnbiotep, | Ne3
TeMIIepaTypsl KHITCHUS API, amanm3  Texymie# | mmbo
PacTBOpOB. PacTBopumocCTh yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
TBEPIIBIX BEILIECTB, BPC-peitrunra o0
OCMOTHYECKOE JTaBIICHUE. cMapThoH
Pacmipeneneare pacTBOPEHHOTO
BEIIIECTBA MEXITy IBYMS
HECMEIINBAIOIUMHUCS
PACTBOPHTEIISIMU, SKCTPAKIIUS
Tepmoannamuka JKUJIKUX CamocTosITeTbHOE CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
JETy4nx cMecei. Oobuiee U3yueHHe MaTepHuaoB y4eOHHMKOB, | CCTEMa Ha | YTOYHOE
JIaBJICHUE Tapa JIETYYuX cMecei, PEKOMEHIYeMBIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
ypaBHEHHE JHrorema - y4eOHHKOB oOyuatormuxcst pu omout | Moodle, BaHUE
Maprymnuca. 3akonHsr ['mbbca — LRS-cucremsr m Experience | kommberorep, | Ne3
Konoganoga. _ TnarpamMmmMBl API, amanm3  Texymie# | mmbo
COCTOSIHHSL ~ JIETYy4HUX  CMeceid, yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
azeoTporHble cMmecH. [leperonka BPC-peitrunra 00
KUAKUX ~ JIETY9HX  CMEcCeH, cMapThoH
peKTU(UKATIHSL.
BbinoJiHeHue pacueToB Brinonnenue CamocrosTenbHOe LMS- ITpomex
JaboparopHoii paborbl  Ne3. pacueToB BBIIIOJIHEHUE pacueroB | cucremMa Ha | yTOYHOE
VYscHeHne crnoco0OB  3ajaHus J1a00paTOPHBIX PadoOT J1a00PaTOPHBIX 3alaHuii, | OCHOBE TECTUPO
KOHLEHTPAIIN pacTBOpOB. C KOHCYJIbTalen KOHTPOJIIb CMEHBI IP- | Moodle, mis | Banue
IIpoBenenue pacueta MIpenojaBaTens uepes aJipecoB, aHAJIU3 MOBEACHUS | CTyAEHTA: Ne3
KOHIICHTPAIHH pacTtBopa KOMMEHTapuH B CTY/ICHTOB TP  IOMOLIHM | KOMIBIOTEP
Pa3NUYHBIME CIIOCOOAMH. 3alaHUIX LRS-cucremsr u Experience | nu6o

API, aHaIu3 TEKyIleW | MIaHIIeT

YCIIEBaeMOCTH TIPH TIOMOLIH | JTHOO

BPC-pelitnara cMaptdoH
Ipome:kyTouHbIi TecT Ne3. CamocrosTenpHOe LMS-

TECTHpPOBaHHE IO OaHKy | cMcTeMa Ha

TECTOBBIX 3a/IaHUH, aHaIN3 | OCHOBE

noBesieHus tectupyromuxcs | Moodle,

npu nomou LRS-cucteMsr | koMnbroTep

u Experience API, xoHtpons | nubo

CMEHBI IP-agpecos, | mianmer

yJlJICHHAs] ayTeHTUQUKALMs | 1100
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npu [IOMOLLIA
pAacTiO3HABaHUS JIUI, aHAIH3
TEKYIIeH yCIeBaeMOCTH MPH
nomontu bPC-peitrunra

cMapThoH

2.
OCcHOBBI
KOJLJIOM]T
HOH
XUMHUH

HO@GpXHOCWlele ABNIeHUAL.
TCpMO,I[I/IHaMI/I‘-IeCKI/IC OCHOBBI

MIOBEPXHOCTHBIX SIBIICHUU.
OcHoBHOE ypaBHEHHE
TEPMOJWHAMHUKH (pr3mdecKor
KOJIJIOUIHOM XUMUH.
IToBepxHOCTHOE HaTSKEHHE.
DHEpreTuyeckuii. U CUIIOBOM
ACIEKTHI MOBEPXHOCTHOTO
HaTSKEHUS. CBs13b
MOBEPXHOCTHBIX  SIBIIEHUH  C
U3MEHEHUEM [IOBEPXHOCTH

paszzena (a3 ¥ HOBEPXHOCTHOTO
HATSKEHUS

CaMOCTOSITEIIbHOE
H3yYCHHE
PEKOMEHIYEeMbIX
y9eOHHUKOB

CamMocTosTenbHOE H3ydeHUE
MaTepHajoB y4eOHUKOB,
aHau3 TTOBEICHUS
o0yJaromuxcs Mpyu MOMOIIN
LRS-cucremsr u Experience
API, aHaIu3 TeKylIei
YCIIEBaEMOCTH TPU TTOMOIIH
BPC-peiftunra

LMS-
CHCTEMA Ha
OCHOBE
Moodle,
KOMIIBIOTED,
160
[JIAHIIET,
1160
cMapThoH

ITpomex
YTOYHOE
TECTHPO
BaHUE
Ned

[1-14]
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Buner u TepmoauHamMHueckue 9 CamocrostensHoe usydenue | LMS- IIpomex | [1-14]
OCHOBBI  airesuu.  Axresus MarepuaaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
KUJKOCTH M CMauuBaHUe, aHaIM3 MOBE/ICHNS | OCHOBE TECTUPO
KpacBoH  yrodl  CMaddBaHUA, oOyuaromuxcs mpu momomu | Moodle, BaHUE
mopunpHass W JuodoOHas LRS-cucremsr u Experience | kommetorep, | Ned
TIOBEPXHOCTH, (DIOTAIIHS. API, amanm3  Texymied | mmbo
AncopOmust Kak OBEPXHOCTHOE yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
ABJICHWE,  IBIDKyIIas  CHja BPC-peitfrunra 00
agcopOmmu,  abcomioTHasT W cMapThoH
N30bITOYHAS azcopOmys.
®dyHnaMeHTanbHOE — ypaBHEHHE
agcopbimun ['mb6ca. YpaBHeHMs
u3orepMbl  aacopbrmu  ['eHpw,
Opeiinnxa u Jlenrmiopa.
Beinonnenne pacueros Brinonnenue 9 CamocTosITenbHOE LMS-
JadopaTtopHoii padoTbl N4, pacueToB BBIIIOJIHEHUE pacdeToB | cucTemMa Ha
YcBoenune OCHOBHBIX nabopaTopHBIX paboT 1abopaTOPHBIX 3aIaHAM, | OCHOBE
3aKOHOMEPHOCTEH  ancopOIuu: C KOHCYJIbTanuei KOHTPOJIb CMEHBI IP- | Moodle, mis
pacuer MTOBEPXHOCTH, TIpero1aBaTeNs yepes aJIpecoB, aHAIN3 TOBEACHUS | CTyAEHTa:
3aHAMaeMOit MOJIEKYJION KOMMEHTapHH B CTYACHTOB TIPH IOMOIIU | KOMITBIOTEP
agcopbara Ha  TIOBEPXHOCTH 3aIaHASIX LRS-cucremsr u Experience | mu6o
ajcopOeHTa M KOHCTaHTHI API, aHanu3  Tekylle# | ruraHmer
ajcopomn YCIIeBAEMOCTH TIPH TOMOIIM | MO0

BPC-peiftunra cMapThoH
OcobeHHOCTH  ancopOIuM  Ha CamocTosITeTbHOE 10 CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
TpaHMLE  JKUIKOCTh —  ras. U3y4eHHUE MaTepuaioB y4eOHHMKOB, | CHCTEeMa Ha | YTO4HOE
[ToBepxHocTHas AKTHBHOCTb, PEKOMEHyeMbIX aHaIM3 MOBE/ICHHS | OCHOBE TECTUPO
[TAB u ITUB. Ancop6uus ITAB, y4eOHHKOB oOyuatormuxcst pu nomouty | Moodle, BaHUE
mudmIsHOCT  MoJekyn ITAB. LRS-cucremsr u Experience | kommetorep, | Ned
3aBHCUMOCTh  afACcOpOIMN  OT API, aHaIn3 Texymei | mbo
KOHIICHTPaLH! acopOTHBA. yCIIEBaeMOCTH TIPY TIOMOIIH | TUIAHIIET,
OcobenHoctn  agcopOIMu  Ha BPC-peifrunra 1Moo
MOBEPXHOCTH  TBEPABIX  Ted, cMapThoH

MOPUCTOCTh TTOBEPXHOCTH.
AncopOrusi Ta30B, KamwUBIpHAS
KOHJICHCAIIUS Ta30B. AIcCopOIms
KUJKOCTH, TPaBWIO U 3PPeKT
Pebunnepa. AncopOnus HOHOB,
JIMOTPOITHEIC PAIBL
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HonooOmeHHast agcopoys,
UOHUTBI.
Beinonnenne pacueros Brinonnenue CamMmocTosiTenbHOE LMS- ITpomex
JabopaTropHoii pabotrbl  NeS. pacueToB BBIIIOJIHEHUE pacueroB | cucremMa Ha | yTOYHOE
YcBoenune OCHOBHBIX abopaTopHBIX paboT 1abopaTOPHBIX 3aIaHAM, | OCHOBE TECTUPO
3aKOHOMEpHOCTEM ra3oBoOH C KOHCYJbTallUEH KOHTPOJIb CMEHBI IP- | Moodle, ms | Banne
agcopOmMu: pacdeT yIeNbHOU TperoaBaTess yepes aJIpecoB, aHAJIN3 TOBEACHHUS | CTyAEHTa: Ned
TTOBEPXHOCTH TBEPIOTO KOMMEHTapHH B CTYACHTOB TIPH IOMOIIU | KOMITBIOTEP
azcopOeHTa 3aIaHUSIX LRS-cucremsr u Experience | mu6o

API, aHaIu3 TEKyIIeH | MIaHIIET

yCIIeBAEMOCTH TIPH TOMOIIM | 100

BPC-peiftunra cMapThoH
IIpomeskyTouHBI TecT Ned. CamocTosTeabHOoe LMS-

TECTUpOBaHME 10 OaHKy | cucTeMa Ha

TECTOBBIX 3a/laHUll, aHa/IU3 | OCHOBE

noBesieHus tectupyromuxcs | Moodle,

npu momont LRS-cucteMbl | koMmbIOTED

u Experience API, xonTpons | mm6o

CMEHBI [P-appecos, | nnaHmwer

yHaJeHHas ayTeHTUQHUKANuA | Ju0o

npu TTOMOIIA | cMapTHOH

pacrio3HaBaHUs JIVII, aHAIIN3

TEKyIled yCIEeBAEMOCTH MPU

nomomu BPC-pelitunra
Jlucnepcuvie cucmembl. CamocTosITeTbHOE CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
[Ipobnema YCTOMYUBOCTHU U3yueHHe MaTepHuaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
JUCTIEPCHBIX CHUCTEM. PEKOMEHIYeMBIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
CenuMeHTallMOHHAS y4eOHHKOB oOyuatormuxcst mpu omouy | Moodle, BaHUE
YCTOWYUBOCTb. LRS-cucremsr u Experience | kommnbrotep, | Ne5
PackinunuBaroniee naBiIeHHE U API, aHaIu3 Tekymei | mbo
arperaTHBHAS YCTOHYHBOCTS, yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
teopust 1JIDO. BPC-peitrunra 00
Knaccudukarus crocoboB cMapThoH

MOYYCHHS AUCTIEPCHBIX CHUCTEM.
JucneprupoBaHue U CTENEHb
JMCIIEPTUPOBAHUSL, IPOOJICHNE U
nomoit. [lomyueHue aucnepcHsIX
CHCTEM 3a cyer
KOHJICHCALIUOHHBIX NPOLECCOB.
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Pacnpenenenue yactuig CaMocTosITeTbHOE 10 CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
JMCIIEPCHBIX CUCTEM 110 H3y4YeHHE MaTepHaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
pasmepam, muddepeHnmransHbIe PEKOMEHyeMbIX aHaIM3 MOBE/ICHHS | OCHOBE TECTUPO
KpPHBBIE pacIpeIeIcHus, y9e0OHHUKOB oOyuaromuxcs mpu momomu | Moodle, BaHHE
MEJMaHHBIM U SKBUBAJICHTHBIN LRS-cucremsr m Experience | kommberorep, | Ne5
pa3mep. OnTudeckne METOIbI API, amanm3  Texymied | mmbo
JVCIIEPCHOHHOTO aHAIIN3a: YCIICBAEMOCTH TIPH TIOMOIIM | TUIAHIIET,
MUKPOCKOTIHSA U IBOMHOE BPC-peitfrunra 00
JydeTnpenoMIIcHIE, cMapThoH
Hedenomerpus u
TypOuIumMeTpusi.
CCHHMGHTaHHOHHbIﬁ aHaJIu3
CyCIIEH3Uil.
OcHOBHBIE CBOICTBa 30J1€1 U
cycneHsuil. I'enu u nacrel,
METITU3ANNS.
CpoiictBa W  YCTOWYHMBOCTB
SMYJIbCUH. Ilonyuenue,
paspylieHHe W  TPHUMEHECHHE
SMYJICUH.
CBoliCTBa U YCTOWYHNBOCTH TICH. CamocTosiTenTbHO® 10 CamocrostenbHoe n3ydenue | LMS- IMpomex | [1-14]
[onydeHue ¥ NpUMEHEHHE TICH. H3y4YeHHE MaTepHaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
Knaccudukanus, obpasoBanue n PEKOMEHyeMbIX aHaIM3 MOBE/ICHHS | OCHOBE TECTUPO
CBOMCTBA a3p030J€eil. y4eOHHKOB oOyuatormuxcst pu omout | Moodle, BaHUE
OCHOBHBIE XapaKTEPUCTUKU. LRS-cucremsr n Experience | kommbiorep, | NoS
Teepasle nensl. Kanumspuo — API,  ananm3  Tekywei | nmbo
MOPUCTHIE TeTa. YCIIEBAEMOCTH TIPH TOMOIIY | TUIAHIIET,
OcobeHHOCTH M KiTaccu(HUKAIIHS BPC-peitrunra 1Moo
KOJUIOUIHBIX ITAB. cMapThoH
Kpurnueckas KOHIIEHTPALUs
MHIIeIUI000pa3oBanms. Moroiee
nenctBue kKomaouagHeIXx ITAB.
ITpumenenue TTAB.
IIpomeskyTOUHBIH TecT NoS. 1 CamocTosTeabHOoe LMS-
HTorosslii Tect 2 TECTUpOBaHME 10 OaHKy | cucTeMa Ha

TECTOBBIX 3aJlaHHWH, aHaju3 | OCHOBE

noBesieHus tectupyromuxcs | Moodle,

npu nomou LRS-cucteMsl | koMnbroTep

u Experience API, xonTposs | nu6o
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CMEHBI IP-agpecos, | muaHmer
ylaJICHHAs ayTeHTU(QUKALUS | 1100
npu oMoy | cMapThoH

pacro3HaBaHUs JIUII, aHAJIH3
TEKyILIeH yceBaeMOCTH MpU
nomonti bPC-peittuara

HToro 4 10 - 193
IIpomesxkyTouHas aTTecTanus 0,
35
KonTakTHas pabora 14,3
5
KouTtpoab 8,
65
Bcero: 216
5. Kpurtepun u HopMBbI TeKyLIEro KOHTPOJISA ¥ MPOMEKYTOYHON aTTeCTAlluN
HaumeHoBaHus Tunsl yueOHbIX KouaunyecTBo YcaoBus nonmycka Kpurepun u HOpMbI OLIEHKH
y4eOHBIX MeponpUATHH 0aJ/I0B
MepOonpUATHIA
NunuBuayansueie | Boinmonnenue u 8 3a 071HO [Toarorosnen u nepecnan | 3agaHue BBIIIOJHEHO HEBEPHO WIIM BBIIOJIHEH HE CBOM
3aaHus (pacyeTsl | 3aluTa 3aJaHus 3aJlaHue, BCETO0 | MPENoAaBaTelio MOJHbIM | BapUaHT, KoinyecTBo Oansios — 0.
o maboparopHoit 40 o nsATH OTYET M0 33JJaHUIO. 3ajiaHue BBIMOJIHEHO BEPHO, HO UMEIOTCS 3aMEUYaHUS
pabore) 3aJaHUSIM MpenoaaBaTelisi, KOJINIeCTBO O6aioB — oT 4 10 7.
3aiaHue BBIMOTHEHO BEPHO U 0€3 3aMeuaHui,
MaKCHMaJIbHOE KOJIMYeCTBO 0aioB — 8.
IIpomexyrounsiii | BeironHenue 0 Jomyckarores Bce [TecTp TECTOB (IPETECT U MATH IPOMEKYTOUHBIX )
TECT IIPOMEKYTOUHOT O SIBJISIFOTCS TPEHUPOBOYHBIMHU
TecTa
Ntoroserii Tect Beinosnnenue Mo 60 3a4eT mo BceM Makcumym 60 6asnioB
UTOTOBOT'O TECTa WHIUBUTyaJIbHBIM
3aIaHUSIM
Cxema pacueTa UTOrOBO OLlEHKH Cymma 6auioB 10 BceM WHIUBUAYATBHBIM 33JaHUSIM M HTOTOBOMY TECTY MAaKCUMYyM
100 Ganos
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6.

KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (MPOEeKTOB)

KypcoBblie paboTs! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.

IIpuMepHasi TeMaTHMKa NHCbMEHHBIX PpadoT (KYpcoBbIX, pedeparos,

KOHTPOJIbHBIX, PACYeTHO-TPaduYeCKUX U IP.)

[TuceMenHbIE pabOTHI y4EOHBIM TUIAHOM HE MPEAYCMOTPEHBI.

8. Bomnpoce! k 3a4ery
Ne i/m Bonpochl

1 [Ipenmer u copepkaHue Kypca. XUMHYECKash TEPMOAUMHAMHKA M €€ OTIUYUA OT
o01Iel 1 TEXHUYECKOH TePMOAMHAMHUKHY.

2 TepMoguHaMuyecKkasi CUCTEMa M €€ apaMeTphI.

3 TepMoIMHaAMUYECKUE TIPOLIECCHI.

4 PaboTa B n30TepMUYECKOM MPOIECCE, PAaBHOBECHBIE (0OpaTUMbIC) U HEPABHOBECHBIE
(HEeoOpaTUMBbIE) TPOIIECCHI.

5 Tennora u pabora.

6 BHYyTpeHHSIsI SHEepryUs U SHTAIBIINSL.

7 IIepBoe HayaJ1I0 TEPMOJAMHAMUKH JUIsI IPOLECCOB B UICAIBHOM rase.

8 TennoeMkocCTs.

9 3axoH ['ecca.

10 Omnpezenenne TeroBbIX 3Q(PEKTOB 1O TETIOTe 00Pa30BaHUS U TEIIOTE CTOPAHMSI.

11 3aBHCHMOCTH TeII0BOro d(dexTa oT TemmepaTypsl, 3akoH Kupxroda.

12 Kputepun camonpon3BOJIbHOCTH MPOIECCOB B U30JUPOBAHHBIX CUCTEMAaX, SHTPOMUS
KaK OCHOBHOM U3 HUX.

13 Bropoe Havano TepMoOAMHAMUKY JIJ1s 00PATUMBIX U HEOOPATUMBIX MTPOIECCOB.

14 CTaTUCTUYECKUN CMBIC MOHSTHUSA SHTPONHUU, TEPMOJUHAMUYECKAsE BEPOSITHOCTh U
¢dopmyna bonbriMaHa.

15 TpeTbe HauasI0 TEpMOAMHAMUKH, TOCTyaT [1maHka.

16 Pacuer sHTponum.

17 Oueprust [ m60ca u sHeprus ['enpmrobIa.

18 Kpurepun paBHOBECHBIX U CAMOIIPOU3BOJIBHBIX ITPOLIECCOB.

19 MaxkcumanbHasi paboTa B H30XOPHO-M30TEPMUYECKOM H M300apHO-U30TEPMUIECKOM
polueccax.

20 XapakTepucTudeckue QyHKIMH U TEPMOANHAMHYECKUE TTOTCHITUAIBI.

21 3aBucuMocTh dHepruit [ m66ca u ['enbmronbiia oT TeMepaTypsl, ypaBHeHus [ n60ca
— 'enpMronsua

22 XUMHAYECKHUH ITOTEHIIHAI UACAILHOI0 ra3a.

23 XUMHUYECKUH MOTEHIIMAN PEATbHOTO ra3a, pyruTHBHOCTb.

24 AKTUBHOCTB U KOO (PHUITMEHT aKTUBHOCTH.

25 KoHcTanTa paBHOBECHS] XUMUYECKOW pEaKIny.

26 M30TepMa XMMHYECKON PEAKIIUU.

27 XuMHUYecKas MepeMeHHasi 1 XMMUYECKOE CPOJICTBO.

28 YpaBHeHUs M300apbl U M30XOPHl XUMHUECKON PEaKIIUu.

29 Cwmenienne xumuyeckoro pasHosecus u npuniun Jle llarense — bpayna.

30 yCIIOBHS PABHOBECHSI KOMIIOHEHTA B ABYX (Da3ax reTeporeHHON CUCTEMBI.

31 OcHOBHOM 3aK0H (ha30BOTr0 paBHOBECHs, IpaBuiio ¢a3 ['mdoca.

32 Tennossie 23 dexTh GazoBeIX Mepexoa0B, ypaBHeHue Knaysnyca — Kitaneiipona.

33 JlmarpaMma COCTOSIHUSL T€TEPOr€HHOM OIHOKOMIIOHEHTHOM CHUCTEMBI, Juarpamma




COCTOSIHHA BOJHI.

34 DU3UKO — XUMUYECKUN U TEPMUYECKUN aHAJIU3BI.

35 CHCTEMBI ¢ IBTEKTUKOM.

36 CucreMbl C KOHIPY?HTHO W MHKOHIPY?HTHO IUIABALIUMHUCS XUMHYECKHUMHU
COETMHEHUSIMU, TIPABUJIO pblyara.

37 CucreMbl C TBEpIbIMM pacTBOpPaMU C HEOIPAaHUYEHHON U OTrpaHMUYEHHOU
pPacTBOPUMOCTHIO.

38 CucTeMbl ¢ OrpaHUYEeHHON PACTBOPUMOCTBIO B JKUAKOHU (haze.

39 I'padnueckoe n300pakeHUE COCTaBa TPEXKOMIIOHEHTHOW CUCTEMBI.

40 TpexKOMIOHEHTHBIE KUJIKHE CUCTEMBI.

41 CucreMsbl ¢ TPOHHOM IBTEKTUKOM.

42 TepMoguHaMuKa JKUAKAX PACTBOPOB, OCHOBHBIC MTOHSTHSI.

43 KoHueHTpanus pacTBOpos.

44 [TapunaibHbIe MOJISIPHBIE BEJTUYMHBI B TEPMOJMHAMUKE PACTBOPOB.

45 3aBUCUMOCTh PABHOBECHBIX CBOWCTB pacTBOpa OT XHWMHYECKOrOo IOTEHIHala M
JPYTUX NaplUUATbHBIX MOJISIPHBIX BEJTUYMH.

46 WneanbHbIe, TpeACIbHO pa30aBIeHHbBIC M HEHICAIBHBIE PACTBOPHI.

47 JlaBneHue HaCBIEHHOIO I1apa KOMIIOHEHTa HaJ pacTBOPOM, ypaBHeHMs Paynsa u
['enpu.

48 [lonmxenune TtemmepaTypsl 3aMep3aHMsl U IOBBIILIEHWE TEMIIEPaTypbl KUIEHUS
pacTBOpPOB.

49 PacTBOpHMOCTB TBEpABIX BELIECTB,

50 OCMOTHYECKOE TAaBJIEHUE.

51 Pacnipenenenne pacTBOPEHHOTO BELIECTBA MEXIY JBYMS HECMEUIMBAIOLIMMUCS
PacCTBOPUTENSIMH, SKCTPAKIUS

52 TepMoauHaMuKa JKUAKUX JETY4YUX CMECEH.

53 OOu1ee naBieHue mnapa JeTy4nx cMecel, ypasuenue Jlrorema — Maprynuca.

54 3axonbl ' n66ca — Konosanosa.

55 JlnarpaMMMBbl COCTOSIHUS JIETYYUX CMECEH, a3€0TPOIIHBIE CMECH.

56 [Teperonka >xMIKUX JIETYYUX CMECe, peKTU(DHUKAITHS.

57 TepMoaMHaMUYECKUE OCHOBBI TOBEPXHOCTHBIX SIBJICHUM.

58 OCHOBHOE ypaBHEHHE TEPMOJIUHAMUKH (PU3NUECKON U KOJJIOUTHOM XMUMHUH.

59 IToBepXHOCTHOE HATSIKEHUE.

60 OHEpPreTu4ecKuil ¥ CUJI0BON aCIEKThI TOBEPXHOCTHOTO HATSKEHUS.

61 CBs3b TIOBEPXHOCTHBIX SIBICHUM C HM3MEHEHHEM IIOBEPXHOCTH pazjaena da3 u
IIOBEPXHOCTHOT'O HATSYKEHUSI.

62 Buapl 1 TepMoiMHAMHUYECKHUE OCHOBBI aJIN€3HH.

63 Anresus KUAKOCTH W CMauyMBaHUE, KPaeBOM YroJl CMauyuBaHHs, JUOQHUIbHAS U
110 oOHAasI TOBEPXHOCTH

64 dnorauus

65 AncopO1ysi Kak IOBEPXHOCTHOE SIBJICHHE, ABMKYIIAs CHJIa ICOPOIIHH.

66 AOcoroTHast 1 U30BITOYHAS aJICOPOITHS.

67 dyHaMeHTaIbHOE YpaBHEeHUE aacopouun ['nbdoca.

68 YpaBHeHnus n3oTepmbl afcopoiuu ['eapu, Opeitaannxa u JIeHrMiopa.

69 OcoOeHHOCTH a/IcOpOIIMU Ha IPAaHUIIE KHUJIKOCTh — ras.

70 IToBepxHocTHas akTuBHOCTH, [IAB 1 [T B.

71 Ancopouust [TAB, nudunsaocTs Mosiekysn [TAB.

72 3aBUCUMOCTH aJICOPOLIMU OT KOHIIEHTPAIMU a1COPOTHBA.

73 OcobeHHOCTH aIcOpOIIUK Ha TIOBEPXHOCTH TBEPJBIX TEJ, TIOPUCTOCTH MOBEPXHOCTH.

74 AncopO1usi ra30B, KaWUIsIpHAs KOHSHCAIUS Ta30B.

75 AnicopOnmst )kuiKocT, ipaBuiio u 3dpdext Pedunnepa.
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76 AicopO1IHsi HOHOB, JIHOTPOITHBIC PSIIBI.

77 | NonoobMeHHas ancopO1usi, HOHUTEI.

78 [TpobGnema yCcTOWYHMBOCTH JUCTIEPCHBIX CUCTEM.

79 CenuMeHTallMOHHAs YCTOMYNBOCTD.

80 PacknuHuBaroniee gaBjaeHUe U arperaTuBHas yCTOM4nMBOCTh, Teopusi JJIDO.

81 Knaccudukanus cnoco60B mojydeHus: AUCTIEPCHBIX CUCTEM.

82 JlucrieprupoBaHye U CTENEHb JUCTIEPTUPOBAHMS, APOOICHUE U TOMOJL.

83 ITonydyenune AUCNepCHBIX CUCTEM 3a CYET KOHACHCAIMOHHBIX MTPOIECCOB.

84 Pacnpenenenne yacTull JUCIEPCHBIX CUCTEM IO pa3Mmepam, IuddepeHuanbHbe
KpUBBIE pacrnpe/iesieHns, MEIMaHHbII U SKBUBAJICHTHBIN pa3Mep.

85 OnTtuyeckre MeTOAbl AMCIEPCMOHHOIO aHaIM3a: MHMKPOCKONHUS M JABOWHOE
JaydernpenoMiieHrne, HeeIoMeTpHs U TYpOUIUMETPHS.

86 CenuMeEHTallMOHHBIN aHAIN3 CYCIEH3UH.

87 OCHOBHBIE CBOMCTBA 30JI€H U CYCIICH3HIA.

88 I'enmm u macTel, menTU3aIys.

89 CBolicTBa U YCTOMYMBOCTb 3MYJIbCUH.

90 [Tonydenue, pa3pylieHue U MPUMEHEHHUE YMYJIbCUH.

91 CBolicTBa ¥ YCTOMUMBOCTb MEH.

92 [Tonydyenue u npuMeHEHUeE TMEH.

93 Knaccudukanus, obpazoBanue u cBoiicTBa a3po3oneidl. OCHOBHBIE XapaKTEPUCTUKHU.

94 TBep/ibI€ TIEHBI.

95 Kanunnsipao — nopuctsie Tena.

96 OcobeHHoCTH U Kiaccuukanus Kotouaabix [TAB.

97 Kputnueckasi KOHIIEHTpAIMs MUTEIUI000pa30BaHMSI.

98 Moroniee neiictBue koutonaasix I1TAB.

@oHJ OLEHOYHBIX CpeacTB AJisA NMPOBEACHUA leOMC)KyTO‘lHOﬁ aTTeCTAalluu

00yYaKOIIUXCS 0 TUCIHILINHE

9.1. Ilacmopt ¢oHIa OLIEHOYHBIX CPECTB

Koxa konTposmpyemoi

Ne KonTposmpyembie pa3aeibl HaumenoBanme
KOMIIeTeHIIUH (WJIN ee
n/n (TeMbl) JUCUUTJIMHBI OLICHOYHOI'0 CPeACTBA
4acTH)
1. OCHOBBI XUMHYECKOU ITK-1 Otuyet no nmabopaTopHOH
TEPMOANHAMUKHI pabore
2. OcHoBbl koiutonHoM xumun | TTK-1 Otuyet no nmabopaTopHOH

pabote
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9.2. TunoBble KOHTPOJIBLHBIC 32JaHUS UM HHbIE MaTepHaJbl, HeOOX0AUMBbIe I1JIsI
OLlEHKHU 3HAHMH, YMEHUI, HABBIKOB U (MJIM) ONbITA JAeSATEJIbHOCTH, XaPAKTEPU3YIOIIMX
3Tanbl (POPMHPOBAHUSI KOMIIETCHIIHII B Ipolecce 0CBOeHHUsI 00pa30BaTeIbHON NPOrpaMMbl

9.2.1. KoMIuieKT HHANBUAYAJIbHBIX 3aaHH

Pacyersl mo nalGopatopHoii padore Nel. ViacHenue 3akona ['ecca. IlpoBenenue
pacyeToB TEeII0OBOro dhPeKTa XUMUIECKON PEAKIIUH.

Borancnuts TemnoBoit agdext xumudeckoin peakiuu npu 298 K: 1) nna P = const; 2)
s V= const.

Pacuersl o 1adoparopHoii padore Ne2. YsicHeHHE MOHITUS KOHCTAHThI XUMHYECKOTO
paBHoBecusl. [IpoBeieHre pacueTOB KOHCTAHThI PAaBHOBECUS XUMUUYECKON PEaKILIUH.

B 3akpsitom cocyae emkocthio 0,05 M> Haxomarcs 2 Mosib BemecTBa A u 12 Moib
BemecTBa B. B pe3ynbrare XuMuueckol peakiuu yCTaHOBHIIOCH paBHOBecHe. [Ipu aTom oOriee
JaBlieHue B cucreMe coctaBmwio 4,51x10° ITa. Berauciants PaBHOBECHBIE KOHIEHTPALIMU BCEX

peareHToB, BEJIMUYMHY KOHCTAaHThI paBHOBecHs pu 298 K u cTenenu npespaleHus BemecTs A u
B.

Pacuertnl no Ja6opaTopHoii padore Ne3. YscHeHue cnocoO0B 3aJaHUs KOHIICHTPAIHH
pactBopoB. [IpoBenenune pacyera KOHLIEHTPALUU PACTBOPA Pa3IMUYHBIMH CIIOCOOAMHU.

Jan pactBop BemiectBa A B BemiecTBe B. MaccoBast nons BemectBa A cocrasisieT 20%.
[InoTHOCTH pacTBOpa cocTaBisieT 692 kr/m°. HaiiTu MONApHYIO, MONAIBHYIO KOHIEHTPALUU 1
MOJIBHYIO JIOJIIO BEILECTBA A.

Pacyersl mo saGoparopHoii padore Ned. YcBOEHHE OCHOBHBIX 3aKOHOMEPHOCTEM
azIcopOITuu.

Paccuurars agcopbmuio I' mns (ykaseiBaercs BemecTBo [IAB) Ha moBepxHOCTH ero
BOAHOTO pactBopa mo 3aBucuMoctd ¢ = fIN) mpu 7 = 303 K. OueHutp NPpUMEHUMOCTH
ypaBHeHHsT JIeHrmiopa JUIsi MOHOMOJEKYISApHOW ancopbumu. PaccuumrtaTh mpenenbHyIo
ancopOmuto [y, TUIOMANb, 3aHUMAEMYI0 OJHOM MOJICKYJION aacopOaTa Ha TMOBEPXHOCTH H
KOHCTaHTY ajicopouunu K.

Pacyersl mo saGoparopHoii padore NeS. YcBoeHHE OCHOBHBIX 3aKOHOMEPHOCTEU
ra3oBOM afCcoOpOIUH.

PaccuuTarh ynenbHy0 MOBEPXHOCTh aJicoOpOeHTa Mo M30TepMe ajacopOuuu OeHzosa Ha
€ro MOBEPXHOCTH. BennunHa MOBEPXHOCTH, 3aHUMAEMOM MOJIEKYJIOM a30Ta Ha MOBEPXHOCTH
ancopbenTa By =49x1020 m2,

IIpoueaypa oueHuBaHuA:

Hpoue;[ypa OLICHUMBAHUW BBIITOJHCHHLIX HHAWBUYAJIbHBIX SaI[aHI/Iﬁ MMpUBCJCHA B II. 5.

9.2.2. OOpa3ubl NPOMEKYTOYHBIX TECTOB

IlIpemecm:

1. XuMHU4YecKask TEPMOJAUHAMHUKA!

a) NO3BOJISIET ONPEAETUTh BO3MOXKHOCTb, HAlpaBI€HUE U TIIYyOMHY NPOTEKAHUsA
XUMHYECKOI0 ITPOLecca B KOHKPETHBIX YCIOBUAX

0) U3y4yaeT CKOPOCTh W MEXaHU3M MPOTEKaHHs XHMHUYECKHX IPOLECCOB B

Pa3JIMYHBIX CpeAax MpU Pa3IMYHbIX YCIOBUAX
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B) paccMaTpuBaeT MPOLECChl 00pa30BaHUsI PACTBOPOB, UX BHYTPEHHIOIO CTPYKTYPY
U BaxKHeiIlne CBOICTBa, 3aBUCUMOCTb CTPYKTYPhl U CBOMCTB OT MPHUPOJBl KOMIIOHEHTOB
pacTtBopa

r) U3y4aeT  OCOOCHHOCTHM  CBOMCTB  pacTBOPOB  DJEKTPOJIUTOB,  SIBJICHUS
AIIEKTPOIPOBOTHOCTH, AIEKTPOIIN3a, KOPPO3UHU, paObOTy TalbBaHUYECKUX dJIEMEHTOB.

2. XuMuueckass KHHETHKA:

a) MO3BOJISIET OMPEACIUTh BO3MOXXHOCTh, HAIlpaBJICHUE W TIYOWHY TNPOTEKAHHS
XUMHUYECKOTO MpoIiecca B KOHKPETHBIX YCIOBHIX

0) M3y4aeT CKOPOCTh M MEXaHHW3M NIPOTEKaHUS XHMHYECKHUX IMPOIECCOB B
Pa3JIMYHBIX CpeAax MPHU Pa3IUUHbIX YCIOBHUSIX

B) paccMaTpuBaeT MpoIEecchl 00pa3oBaHMs PaCTBOPOB, UX BHYTPEHHIOI CTPYKTYPY

U BAKHEWIINE CBOWCTBA, 3aBUCUMOCTb CTPYKTYpPbl U CBOMCTB OT IIPUPOJABI KOMIIOHEHTOB
pacTtBopa

r) U3ydyaeT  OCOOEHHOCTH  CBOWCTB  pacTBOPOB  AJIEKTPOJMTOB,  SIBJICHUS
JIEKTPOIIPOBOIHOCTH, NEKTPOIN3a, KOPPO3HUHU, paOOTY TalbBaHUUYECKUX HJIEMEHTOB.

3. OOpatuMblii  TEPMOIMHAMHYECKUN TIPOIECC — TPOIecC, IPH KOTOPOM IS
BO3BPALICHUS CUCTEMBI B UCXO/IHOE COCTOSIHUE
a) TpeOyeTcs CoOBEpIICHUE BHENTHEH pabOThI Hall CHCTEMO
0) He TpeOyeTcs COBEPIICHUE BHEITHEW pabOThI HAJl CUCTEMOM
B) TpeOyeTCs SHTATBITUS
r) TpeOyeTcst BHYTPEHHSISI SHEPT U
4. CaMomnpoun3BOIBHO MOTYT ITPOTEKATh TOJIBKO TE€ MPOLECCHl, KOTOPBIE PUBOISAT
a) K TIOHMYKEHUIO CBOOOHOM SHEPTHH CHCTEMBI
0) K TIOBBIIIEHUIO CBOOOTHOM SHEPTUH CUCTEMBI
B) K IMTOCTOSTHCTBY CBOOOTHOM YHEPTHUU CUCTEMBI
r) K TIOCTOSIHCTBY CBSI3aHHOM SHEPIUU CHCTEMBI
S. Jlnist HeKoTOpoii razoBoit peakiuu aA + bB < mM + nN KoHCTaHTa paBHOBECHS
BbIpaXkaeTcs
a b
S
P xP]
m m
o K=
P/ x P,
a b
M N
m m
5 K = PMa + PA;
P/ +P,
6. MounsipHas KOHLIEHTpaLysl
a) YHCIIO MOJIEH pacCTBOPEHHOTO BEIIECTBA B OJJHOM JIUTPE PACTBOPA;
0) YHCIO MOJICH SKBHBAJCHTOB PACTBOPEHHOTO BEIECTBAa (pPaBHOE YHUCIY MOJIEH,
YMHO)XEHHOMY Ha (paKTOp SKBHUBAJICHTHOCTH B OJJHOM JINTPE PACTBOPA;
B) YHCIIO MOJIEH pacCTBOPEHHOTO BEIIECTBA B OJJHOM KHJIOTpaMMe pacTBOPHUTEIS,
r) YHUCJIO IPAaMMOB pacTBOpeHHOTro BemecTBa B 100 rpammax pactBopa.

7. ModnsuibHasi KOHIEHTPAIHS
a) YHCIIO MOJICH PAaCTBOPEHHOTO BEIIECTBA B OJTHOM JIUTPE PacTBOPA;
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0) YHCJIO MOJICH SKBHBAJCHTOB PACTBOPEHHOTO BEIECTBAa (pPaBHOE YHCIY MOJIEH,
YMHOXXEHHOMY Ha (PaKTOp KBUBAJICHTHOCTH B OJJHOM JIUTPE PacTBOPA;

B) YHCIIO MOJIEH paCTBOPEHHOTO BEIIECTBA B OJJHOM KHIJIOTpPaMME PACTBOPHUTEIS,

T) YHCIIO TPaMMOB pacTBOpeHHOro BemlecTBa B 100 rpaMmax pactBopa.

8. CremneHp AMCCOIUAINY 3JIEKTPOJIUTA €CTh BEJIMYMHA, KOTOpask paBHA

a) OTHOILICHHIO YHCIIa MOJIEKYJI, pPaCIaBIIUXCS HA HOHBI, K OOIIEMY YHCITY MOJIEKYII;

0) MPOM3BEIICHUIO YHCJIa MOJIEKYJ, PAaCHaBIIMXCS Ha HMOHBI, Ha OOIIEe YHCIIO
MOJICKYIT;

B) CyMMe€ YHCJIa MOJIEKYJI, PACTIaBILINXCSl HA HOHBL, M OOILIEro YKHCiia MOJIEKYJI;

9. CKOpOCTh XMMHYECKON PEAKIIUU €CTh

a) W3MECHEHHE KOJIMUECTBA BELIECTBA B €IMHHILY BPEMEHH

0) V3MEHECHUE KOHIICHTPALUH PEarupyroliX BEIIECTB B CAMHUILY BPEMEHH

B) U3MECHEHHE KOJMUECTBA BEIECTBA B €IMHHIIC 00beMa

r) M3MEHECHHUE KOHIICHTPALUK PEearupyrolnx BEUIECTB B eMHUIE 00beMa

10. CKOpOCTh XUMHUUYECKON peakiuu

a) IPSIMO MPOTIOPIIMOHATIbHA TPOM3BEICHUIO KOHIICHTPAIUH PearnpyroiX BEIIECTB,
B3STBIX B HEKOTOPBIX CTEIEHSIX

0) 0o0paTHO MPOMOPIMOHATBFHA TPOMU3BENCHUIO KOHLEHTPAIM  pearupyromux
BEIECTB, B3SATHIX B HEKOTOPBIX CTEIEHSIX

B) IpsSMO TIPOTIOPIMOHANIbHA YAaCTHOMY KOHIEHTPAIM pEearnpyroliuX BeIIECTB,
B3STBIX B HEKOTOPBIX CTEIEHSIX

r) 00paTHO TPOIOPIMOHATPHA YaCTHOMY KOHIIEHTPAIMH PEarupyrolux BEIIECTB,

B3ATBIX B HCKOTOPBIX CTCIICHAX

1. Karanuzatop

a) HE U3MEHSET BEIUYMHY KOHCTAHThl pPaBHOBECHUS JUIsI OOPAaTHUMBIX PpEaKIIHii;
BIMSHUE KaTaju3aTopa B OJTOM CJIy4yae 3aKJII04aeTcsi TOJBKO B YCKOPEHHUU JIOCTHKEHUS
PaBHOBECHOT'O COCTOSIHUS;

0) M3MEHSET BEJIMUYUHY KOHCTAHThI PAaBHOBECHS AJisi OOpaTHUMbIX peakluii; BIUSHUE
KaTtajqu3aTopa B 3TOM Cllydae 3aKJII0YaeTCsl TOJIBKO B YCKOPEHUHU JIOCTHXKEHHUS PAaBHOBECHOI'O
COCTOSTHUS;

B) U3MEHSET BEJIMYMHY KOHCTAHTBHI PABHOBECHUS Ui OOpaTHMBIX peakIui U He
BIIUSET HA JOCTHIKEHUE PABHOBECHOI'O COCTOSHUS;
r) HE M3MCEHSAET BEJIMYMHY KOHCTAHTHl PABHOBECHS /IS OOpaTHMBIX pEaKIui;

BJIMAHUC KaTaJIM3aTOpPa B 3TOM ClIydac HC 3aKJIIOYACTCA B YCKOPCHHUHN JOCTUKCHHA PaBHOBCCHOI'O
COCTOsSIHHA.

Tecm Nel:

- TepMoanHaMUKa MO3BOJISIET ONPEIEIUTD:

a) Hampasrienue npoTekaHus CaMONPOU3BOJIBHBIX (DU3UKO-XUMHUYECKHIX TIPOIIECCOB
0) [Ipenenbl mpoTeKaHUsT CAaMOTIPOU3BOJIBHBIX (PU3HKO-XUMHUUYECKHUX MTPOIIECCOB

B) CKOpOCTh MpOTEKaHHsI (PU3UKO-XUMHUECKUX MPOIIECCOB

T) OCHOBHBIE THUIIBI U CBOWCTBA JUCIIEPCHBIX CUCTEM

- Xumudeckass KHHETHKA TO3BOJISICT ONMpCACIINTD:

a) HanpasieHnue npoTrekanusi CaMOMPOU3BOIBHBIX (PU3UKO-XUMHUUECKUX MPOIIECCOB
0) [Ipenenbr mpoTeKaHUsT CAaMOTIPOU3BOJIBHBIX (PU3HKO-XUMHUUYECKHUX MTPOIIECCOB

B) CKOpOCTh MpOTeKaHHsI (PU3UKO-XUMHUECKUX MPOIIECCOB

T) OCHOBHBIE THUIIBI U CBOWCTBA JUCIIEPCHBIX CUCTEM
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- XuMHUECcKasi TEePMOAMHAMUKN PaCCMaTPHUBACT:

a) HaunGosee o0mue 3ak0oHOMEPHOCTH MTPOTEKAHUS MTPOIIECCOB B MPUPOJIC

0) B3anmMHbIe peBpaleHust TEIIOTH U PadOThI

B) 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYCCKHX PEaKIHil, KpOME KHHETHYECKHIX
r) Kunernueckue 3aKkOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIUN

- TepmonuHaMuKa u3y4yaer

a) UCKJTFOUUTEIILHO HEPAaBHOBECHBIE COCTOSIHUSI CHCTEM
0) PABHOBECHBIE COCTOSIHUSA CUCTEM

B) MIPOIIECCHI, MPOTEKAIOINE OECKOHEYHO MEJICHHO

r) IPOIIECCHI, TPOTEKAIOIINEe OECKOHEYHO OBICTPO

- XuMHUecKasi TEepMOJMHAMUKA

a) orpezensieT BO3MOXHOCTH, HAaIlpaBJICHUS W TPENeNbl MPOTEKAHUS XUMHUYECKUX
peaKkuuit

0) orpezeNnseT Nepexo/ bl XUMUUECKON IHEPTHH B IPYTHe BUJIbI SHEPTUU

B) M3y4aeT BO3HUKAIONIME TMPU MTPOTEKAHWU (DU3UKO-XMMHUYECKHX IMPOIECCOB
sHepreTrdeckue 3P GHeKTs

r) U3y4aeT CKOPOCTh MPOTEKaHUS PU3NKO-XUMUUYECKUX MPOIIECCOB

- XuMHUecKasi TEepMOJMHAMUKA

a) JaeT BO3MOXKHOCTh pacueTa TeIUIOBOTO OanaHca OTAENbHOTO Ipoliecca WU
TEXHOJIOTHYECKOT0 IPOoIIecca B IEJIOM

0) BBISIBUTH  ONTHMAJbHBIE YCIOBUIl MPOBEACHHUS XUMHUKO-TEXHOJIOTUYECKOTO
mporecca

B) MO3BOJISIET OMNPEEIEHNE OCHOBHBIX MAPAMETPOB U YCIOBUI MPOBEACHHSI XUMHUKO-
TEXHOJOTHYECKHUX MPOIIECCOB

r) aeT  BO3MOXKHOCTb  PETyJIUpOBaTh  CKOPOCTb  MPOBEACHHUS  XHMHUKO-

TCXHOJIOTUYCCKUX ITPOICCCOB

- TepMOI[I/IHaMI/I‘-I€CKa$I CHUCTCMA — 3TO COBOKYITHOCTDH OGB@KTOB,

a) MEXIy CO00M M OTIEICHHBIX OT APYIHX TEJ WM BHEITHEH cpeabl BOOOpakaeMoi
rpaHuLen

0) B3aUMOJICHCTBYIOIIMX MEXIY COOOH M OTAEJICHHBIX OT APYIHX TEJ WU BHEITHEH
Cpebl pealIbHOM I'PaHULICH

B) HE B3aWMOJCUCTBYIOUIMX MEXAYy COOOW W OTIENEHHBIX OT JPYrHX TN WU
BHEIIIHEH cpeibl BOOOpakaeMoi rpaHuIlei

r) HE B3aMMOJCUCTBYIOUIMX MEXAYy COOOW W OTIENEHHBIX OT JPYruX TN WU

BHEIIIHEN Cpebl PEAIbHON IPAHULICH

- B HU30JIMPOBAHHBIX TCPMOAUHAMHUYCCKUX CUCTEMAX
a) HE TIPOUCXOUT OOMEHA YHEPTHEH 1 BEIIECTBOM C OKPYIKAIOIIEH cpeaon

0) IPOMCXOIUT OOMEH SHEpruel U BEeIECTBOM C OKPYKaloLIeH cpeaon

B) HE TPOUCXOAWT OOMEHa JHEpruel, HO TMPOUCXOIUT OOMEH BEIIECTBOM C
OKpYKarolleu cpenou

T) MPOUCXOAUT OOMEH »JHEpPrue, HO HE TMPOUCXOIUT OOMEH BEIIECTBOM C

OKpYKarolleu cpenou
B HCU30JIMPOBAHHBIX TCPMOAUHAMHUYCCKUX CUCTEMAX

a) HE TTPOUCXOUT OOMEHA YHEPTHEH 1 BEIIECTBOM C OKPYIKaIOIIEH cpeaon
0) IPOMCXOIUT OOMEH MJIU SHEPTHEH, T BEIIECTBOM C OKPY’KalolIel cpeaon
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B)

HE MPOUCXOIUT OOMeHa »HHepruer, HO MPOUCXOIUT OOMEH BELIECTBOM C

OKpYKarolleu cpenou

r)

POMCXOTUT OOMEH OJHEepruei, HO HE MPOUCXOIUT OOMEH BELIECTBOM C

OKpYKarolleu cpenou

)
5)
b)

B 3akpbIThIX TEPMOIMHAMUYECKUX CUCTEMAX

HE MPOUCXOAUT 0OMEHa YHEPTHEH U BEIIECTBOM C OKPYKAIOIIEH cpenoid
MIPOUCXOAUT OOMEH WJIM SHEPTUEH, MM BEIIECTBOM C OKPYIKAIOIICH cpemoit

HE MPOUCXOIUT OOMeHa »HHepruer, HO MPOUCXOIUT OOMEH BEUIECTBOM C

OKpYKarolleu cpenon

r)

POMCXOOUT OOMEH OJHEepruel, HO HE MPOUCXOIUT OOMEH BELIECTBOM C

OKpYKarolleu cpenou

Tecm No2:

XUMHYECKUM IIOTCHIHUAJIOM B H306apHO-H30T€pMI/I‘-IGCKI/IX YCIIOBUAX SABJIACTCA

JacTHadA IpOU3BOJHAA IO KOJITMYCCTBY KOMIIOHCHTA

a)
6)
B)
r)

sHepruu ['nuboca
sHepruu ['enpMromibua
SHTAJIBITNHU

SHEPTHH

YactHast nmpousBogHast >Hepruu ['m60ca Mo KOIMYECTBY KOMIIOHEHTA SIBIISETCS

XUMHUYCCKUM IMOTCHIUAJIOM B YCIIOBHAX

paBHa

6)

HU30XOPHO-U30TEPMHUYECKIX
M300apHO-U30TEPMUUYECKUX

1300apHO-U303HTPOITUIHBIX
M30XOPHO-U303HTPONUUHBIX

Bce camonpon3BoibHbIE HEOOpAaTUMBbIE XMMHUECKHE MTPOLIECCH TPOTEKAIOT
C YMEHBIICHUEM XUMUYECKOTO MOTEHI[AIA CUCTEMBbI

C YBEJTMYEHUEM XMMHUYECKOT0 IOTEHI[MAIa CUCTEMBI

MPU NOCTOSIHHOM XMMUYECKOM MOTEHI[UAIE CUCTEMBbI

IIPU HYJIEBOM XUMHUYECKOM MOTEHIHANIE CUCTEMBbI

Bce camonpon3BoipHBIE 00paTHMbIe XUMHUYECKHE MTPOIECCHI TPOTEKAIOT
C YMEHbIICHNEM XMMUYECKOT0 MMOTEHLINANIa CUCTEMBI

C YBEJIMYEHUEM XMMHUYECKOIO IIOTEHIIMANA CUCTEMBI

IIPY NOCTOSIHHOM XMMUYECKOM IMOTEHLINANIE CUCTEMBI

IIPYU HYJIEBOM XMUMHUYECKOM IOTEHIHANIE CUCTEMBbI

Benmnmunaa XMMHYECKOTO noTcHIOalla B I/I306apHO-I/IBOTepMI/I‘ICCKI/IX YCII0BUAX

9Hepruu ['eIbMIoJbIIa OTHOTO MOJIS BEIIEeCTBa
9HEepruu [ enpbMrobiia OJHOTO KUJIOTpaMMa BeIecTBa
sHepruu ['m66ca 0JHOTO MOJIS BEIIeCcTBa

sHepruu [ mb606ca 0JHOTO KHJIOTpaMMa BEIecTBa

BpraX(eHI/Ie I XUMHUYECKOI'0O IMOTCHIMAJIa UACAJIBHOTO ra3a.
u=p’+RTIgp
n= uo +RTInp
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B p=p’-RTlgp
r) uzuO—RTlnp

- BBIpa}KeHI/Ie AJI1 XUMHUYCECKOT'O IMOTCHIKMalIa KOMIIOHCHTA UACAJIBHOT'O paCTBOpaA:
a) n=p’+RTlgc
0) n= uo +RT Inc
B) n=p’—RTlgc
r) n= uo —RTInc

- DYrUTUBHOCTH — 3TO BEJIMYUHA, KOTOPYIO HY’KHO ITOACTABIIATH B BEIPAKECHUE IS

a) XMMHYECKOTO TIOTEHIMaja HJEAbHOTO Ta3a, YTOOBl TOJNYYWTHh 3HAYCHHE
XUMHUYECKOT0 MOTEHIIMAIa PealbHOTO raza

0) XHMHUYECKOTO TIOTCHIIMAJIa pPEaJbHOTO Tra3a, 4YTOObl TOJYYUTh 3HAYCHHE
XUMHWYCCKOI'O IOTCHIIMAJIa UACAJIBHOT'O Ira3a

B) TETUIOEMKOCTH HJICATBHOTO Ta3a, 4YTOObI TOJIYYHTh 3HAYCHHE XUMHUYECKOTO
MOTEHIIMaa PealbHOTO Ta3a

r) XUMHYECKOTO TIOTEHIMaja pealbHOrO0 Tras3a, 4YTOOBbl TOJYYHTh 3HAYCHHE

TCIINIOEMKOCTH MACAJIbHOI'O I'a3a

- BBIpa}KeHI/Ie JJI1 XHMHUYCECKOr'o IMOTCHIMaJlIa HEUJACAJIbHOI'O Ira3a.:
) u=p’+RTlgf
6) n= po +RTIn f
B  p=p’—RTlgf
r) n= po —RTIn f

- Koaddunmentom GpyruTuBHOCTH peanbHOTO ra3a Ha3bIBACTCS

a) OTHOIIICHUE JaBJICHUS K PYTUTUBHOCTH

0) NPOM3BECHUE IaBJICHUS HA (PYTUTUBHOCTH

B) OTHOIIIEHHUE (DYTUTUBHOCTH K JABJICHUIO

r) CyMMa JIaBJIeHUsI U PYTUTUBHOCTH

Tecm Ne3:

1. B naeanbHbIX pacTBOpax MEXMOJIEKYISIPHOE B3aUMOJICHCTBUE

a) IPUCYTCTBYET, HO OHO OJIMHAKOBO JIJIsl MOJIEKYJI BCEX KOMIIOHEHTOB pacTBOpPa

0) MPUCYTCTBYET, HO OHO Pa3HOE AJI MOJIEKYJ Pa3jIMYHbIX KOMIIOHEHTOB PacTBOpa

B) OTCYTCTBYET

r) OTCYTCTBYET JJIsl MOJIEKYJI HEKOTOPhIX KOMIIOHEHTOB pacTBOpa

2. B naeanbHbIX pacTBOpax MpyU CMEMIEHUHA KOMIIOHEHTOB

a) €CTh BBIUTPHIII 3HEPTrUU M TOITOMY TeIUIoBOW 3¢ ¢dekT oOpa3oBaHUs pacTBOpa
paBeH HYJIO.

0) HET BBIUTPBIIIA SHEPTUHU U MTOITOMY TeIIoBOH ekt 00pa3oBaHusi pacTBOpa He
paBeH HYJIO.

B) HET BBIMTPHIIIA DHEPTHH M TOITOMY TEIUIOBOM 3(PdekT oOpazoBaHUs pacTBOpa

paBeH HYJIO.
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r) €CTb BBIUTPHIII SHEPTUU U TIOATOMY TEIUIOBOM 3P deKkT 00pa3oBaHUs pacTBOpa HE
paBeH HYIIIO.

3. JInst uaeanbHbIX KUJKUX PAaCTBOPOB COCTAB 3a1a€TCA

a) KOHIIEHTpALUE KOMIIOHEHTOB

0) AKTHBHOCTBIO KOMITOHCHTOB

B) (yTrUTUBHOCTHIO KOMITOHEHTOB

T) KOHIICHTpAIlUeH U aKTHBHOCTHIO KOMITOHEHTOB

4. st HeneabHBIX )KUIKUX PACTBOPOB COCTAB 33a€TCA

a) KOHIIEHTpALUE KOMIIOHEHTOB

0) AKTHBHOCTHIO KOMITOHEHTOB

B) (yTrUTUBHOCTHIO KOMITOHEHTOB

T) KOHIICHTpAIlMe ¥ aKTHBHOCTHIO KOMITOHEHTOB

5. AKTUBHOCTB — 3TO BEJIMYHMHA, ITOJCTABIAS KOTOPYIO B YPaBHECHHUS JIJIsI

a) pPacTBOPOB, MOKHO TIOJyYUTh CBOMCTBA MPEACTHLHO Pa30aBICHHBIX PACTBOPOB.

0) UJeATBHBIX PACTBOPOB, MOKHO MOJIYYUTh CBOMCTBA UCATBHBIX PACTBOPOB.

B) UJCaNbHBIX PAaCTBOPOB, MOXHO TOJYYUTh CBOWCTBA MPENEIbHO pa30aBICHHBIX
pacTBOpPOB.

T) HEUJICaTbHBIX PACTBOPOB, MOXKHO MOJIYYUTh CBOMCTBA UJICATBHBIX PACTBOPOB.

6. CBolicTBa HENICATHHBIX PACTBOPOB OIMUCKHIBAIOTCS C IIOMOIIBIO TOHSATHS

a) AKTHBHOCTH

0) JIaBJICHUS

B) (GyTUTUBHOCTH

T) KOHLIEHTPaLHH1

7. 3akoH Payns rmacut, 4ro

a) pPaBHOBECHOE JaBJeHHWE Tlapa KOMIIOHEHTa HaJ WJACATbHBIM PAacTBOPOM
MPOMOPIHMOHATEHO MOJIBHOM JI0JI€ 3TOTO KOMIIOHEHTA B PAaCTBOPE.

0) HEpPaBHOBECHOE JaBJCHWE Tapa KOMIIOHEHTa HaJ HICAIbHBIM PacTBOPOM
MPOIMOPIMOHATIEHO MOJIBHOM JI0JI€ TOTO KOMIIOHEHTA B PAaCTBOPE.

B) PaBHOBECHOE JaBJICHUE Tlapa KOMITOHEHTA HaJl UACaIbHBIM PACTBOPOM HE 3aBUCHUT
OT KOHIIEHTPAIIUU YTOTO0 KOMIIOHEHTA B PAaCTBOPE.

T) PaBHOBECHOE [IaBJICHWE TIMapa KOMIIOHEHTAa HaJl HEWJeaJbHbIM PACTBOPOM

MMpOnopuruoOHaJIbHO MOJILHOM A0JIC 3TOTO KOMIIOHCHTA B PaCTBOPC.

8. 3akoHn ['eHpU TIIACUT, YTO AaBJICHUE TIapa PACTBOPEHHOTO BEIECTBA HAJT

a) HEHJICATHHBIM PACTBOPOM HETPOIIOPIIMOHAIBHO MOJBHOH J0JI€ 3TOTO BEIIECTBA B
pacTBope.

0) MpeaenbHO pa30aBIeHHBIM PACTBOPOM IPOIMOPIIMOHAIBHO MOJBHOM JI0JI€ 3TOTO
BEIIECTBA B PaCTBOPE.

B) UCaTbHBIM pPAacCTBOPOM HE 3aBHCHUT OT KOHIIEHTpAIlMM 3TOTO BEIIECTBAa B
pacTBope.

r) npelebHO pa30aBIIEHHBIM PAacTBOPOM HE 3aBUCHT OT KOHIICHTPAIUU ASTOTO

BELIECTBA B pacCTBOPE.
9. CymMmapHOe 1aBiieHUE NTapoB HaJl UACAIBHBIM PaCTBOPOM

a) JUHEHMHO H3MEHSeTCs OT JaBJieHMsl Mapa pacTBOPHUTENsS A0 JaBieHHUS Mapa
pacTBOPEHHOTO BELIECTBA
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6)

HEJIMHENHO HM3MEHACTCI OT AABJICHUA IIapa paCTBOPUTCIIA OO0 HaBJICHHA I1apa
pPacTBOPEHHOTO BEIIECTBA

B) JUHEHHO W3MEHSIETCS OT (DYTUTUBHOCTH PACTBOPUTENS 10 (YTUTUBHOCTH IMapa
PacTBOPEHHOTO BEIIECTBA

r) HEJIMHEWHO W3MEHSIETCS OT ()YTUTUBHOCTH Tapa pacTBOPUTENS 10 (PYTUTUBHOCTH
rapa pacTBOPEHHOI'O BelecTBa

10. Jnst cunbHO pa30aBICHHBIX PACTBOPOB CHIDKCHHE TEMIIEPATyphl 3aMep3aHms
MPOMOPIUOHATIEHO

a) MOJIIPHOW KOHIIEHTPAIIMU BEIIECTBA B PACTBOPE

0) MOJISTTLHOM KOHIIEHTPAIIMY BEIIECTBA B PACTBOPE

B) MOJIbHOI1 J10JI€ BELIeCTBa B pacTBOPE

r) MacCOBOM J0JI€ BEIIECTBA B paCTBOpPE

Tecm Ned:

1. JucnepcHast cuctema COCTOUT U3

a) JMCTIEPCUOHHOM (pa3bl M JUCTIEPCHOM Cpe/Ibl

0) JUCTIEPCHOM (ha3bl U TUCTIEPCHOMN CPEIbI

B) JMCTIEPCHOM (pa3bl M AUCTIEPCUOHHOM CpeIbl

T) JTUCTIEPCUOHHON (pa3bl ¥ TUCTIEPCUOHHOM CPEIbI

2. JucnepcHas cucreMa 3To

a) TOMOTEHHasl CHCTEMa, COCTOsIIas U3 ABYX (pa3, ojJHA U3 KOTOPBIX pa3apoOeHHas,
a ipyras - CIIONTHAs

0) reTeporeHHas CHCTeMa, cocTosm@as U3 JByX (a3, OJHa U3 KOTOPBIX
pa3apoOeHHas, a Apyrasi — CIJIOIIHAs

B) TOMOTEHHAsl CHCTEMa, COCTOSIIIAs U3 ABYX pa3apo0eHHBIX (a3

r) reTeporeHHasi CHCTeMa, COCTOSIIAs U3 IBYX HEepa3ApoOIeHHBIX (a3

3. BecoBas ynenbHas TOBEpXHOCTh €CTh

a) OTHOIICHHE MACCHI AUCIIEPCHOM CUCTEMBI K TJIOMIAN TPAHUIIBI pa3/erna

0) OTHOIIIEHUE MACCHI TUCTIEPCHOM (ha3bl K TUTOIAAN TPAHUIIBI pa3iesia

B) OTHOINICHHE TUIOIIA/IA TPAHUIIBI pa3jielia K Macce TUCIIEPCHON CHCTEMBI

r) OTHONICHHE TUIOLIA/IM TPAaHUIIBI pa3zelia K Macce IUCIepCHOM (a3bl

4. YKaxXuTe eIMHULY BECOBOU yIEIbHON TOBEPXHOCTU

a) m? / Ke

6) H / m?

B) m? / H

T) KZ/ m?

5. HucnepcHas cucrema 3To

a) TOMOT€HHAsI CUCTEMa, COCTOSIINAsl U3 IBYX (a3, 0JIHA U3 KOTOPBIX pa3apoOiieHHas,
a pyras - CIIOUTHAs

0) reTeporeHHass CHCTeMa, CcocTosmas U3 JByX (a3, OJHa U3 KOTOPBIX
pa3apoOeHHas, a Apyrasi — CIJIOIIHAs

B) TOMOTEHHAsl CHCTEMa, COCTOSIIIIAs U3 ABYX pa3apo0eHHBIX (a3

r) reTeporeHHasi CHCTeMa, COCTOSIIIAst U3 IBYX HEepa3ApoOIeHHBIX (a3

6. VkaxuTe enuHAIy 00beMHON yIeTbHON MTOBEPXHOCTH

a) M / w

6) 1/m

B) w? / Ke
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r) KZ/ wm*

7. BennunHa qucnepcHOCTH paBHA

a) o0paTHOMY pa3Mepy 4acTHI]

0) pa3mepy 4acTuIl

B) MPOMOPLUOHANIbHA Pa3Mepy YacTHI]

r) 00paTHOIPOIIOPLIMOHANIEHA Pa3MepPy YaCTHI]

8. Oneprus [ m60ca qucnepcHO CUCTEMBI TPOTIOPITMOHAIBHA
a) IUIOLIAAU TPAHULIBI pa3aesa

0) BEJIMYMHE TTIOBEPXHOCTHOTO HATSHKCHUS

B) 00BbeMy TUCTIEPCHOHHON CpeIbl

r) Macce TUCIEPCUOHHOM Cpeibl

9. HOBerHOCTHOG HaTsAKCHUC CCTh MMOBCPXHOCTHAA SHEPIrUd CANHUIIbL
a) MaccChl TUCTIEPCHOM (Ha3bl

0) Macchbl TUCTIEPCHOHHON CpeIbl

B) Beca JUCTIEPCHOM (a3bl

T) IUIOLIAAU TPAHULIBI pa3aesa

10. OCHOBHOE ypaBHEHHE TEPMOJINMHAMUKHU JUCTIEPCHBIX CUCTEM

a) dG =—-8dT +VdP + odB + XZp.dn; + ¢dq
0) G =-8dT +VdP + odB + Z,dn, + ¢dg
B) dG =-TdS + PdV + odB + Zn,du, + qdo
r) dG =-ST+VP+cB+Zpu,n, +¢q

Tecm Ne5:

1. 3o01H OTHOCSTCS K TUCIIEPCHBIM CHCTEMaM THIIa
a) JKUIKOCTB — KHUIKOCTh

0) KUJKOCTh — TBEP/IOE

B) TBEPJ0€ — KHUIKOCTh

r) TBEPOE - ra3

2. T'enu HEYCTOMYMBHI U CO BPEMEHEM

a) KOaryJmpyroT

0) KOAJIECITUPYIOT

B) NENTU3UPYIOTCA

T) KOH(pOpMUPYIOTCS

3. CycneH3un OTHOCSTCS K JUCIIEPCHBIM CUCTEMAaM THIa

a) JKUIKOCTH — JKHUIKOCTh
0) KUJKOCTb — TBEP/IOE
B) TBEPJI0€ — KHUIKOCTh
r) TBEPAOE — Ia3

4. 3041 — 3TO CUCTEMBI TBEPIOE — KUIKOE

a) CpeIHEeIUCTIEPCHBIE

0) CpenHe- U TpyOOIuCIIepCHBIC
B) rpy0onucnepcHbie

T) BBICOKO/IMICTIEPCHBIC

5. CycneH3uu — 3T0 KOHIIEHTPUPOBAHHBIE CHCTEMBI TBEPII0€ — KHUIKOE
a) CpEeIHEIUCTIEPCHBIE

0) cpenHe- U TpyboarCIiepCHBIC

B) rpy0oIuCTIEpCHBIE



BBICOKOOUCIICPCHBIC

I'enu — 310
KOHIIEHTPUPOBAHHBIE BHICOKOJAUCIIEPCHBIE CUCTEMBI TBEPAOE — KUJIKOE
KOHILIEHTPUPOBAHHbBIE BBICOKOJAUCIIEPCHBIE CUCTEMBI JKUIKOE — TBEPHAOE

KOHICHTPUPOBAHHEBIC 301U
HU3KOKOHICHTPUPOBAHHBIC ITACThI

OMyJbCHUHU MOJIYYaIOT MyTEM

TOMOTEHU3aIUN
JEIMYIIbTUPOBAHUS
NEeNTU3aIUU
KOaryJsiiuu

ITacTe! — 3TO KOHIOCHTPHUPOBAHHBIC CUCTCMBI TBEPAOC — KUIKOC

CpeIHEIUCIIEPCHBIC

cpenHe- U TpyboarcCIiepCHBIC
rpy0oIuCTIEpCHBIE
BBICOKOOUCIICPCHBIC

IMentusamust — 3To

nepexo 30J1€M B reiau
nepexoy rejiei B 3011
MepeX0] CyCIEH3UM B IACTHI
Iepexo/] NacT B CYyCIIEH3UN

OMYJIbCUU — 3TO AUCHEPCHBIE CUCTEMBI THIIA
TBEPJI0€ — KHUIKOE

KUJKOE — TBEPJI0E

JKHIKOE — KHIKOE

JKHJIKOE — ra3
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10. OOpa3zoBaTejbHBbIC TEXHOJIOTHM M MeTOAHYECKHE YKA3aHHMS IO OCBOCHHIO
JUCHUILIMHBI (Y4e0HOT0 Kypca)

10.1. Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Hcrnonb3yeTcsi TEXHOJOTHS TUCTAHITMOHHOTO 00ydeHus ¢ (opmMoit 00ydeHHUs 1Mo CEeTEBOM
TEXHOJIOTHUH. I/ISY‘-IGHI/IG KypCa TMpPOUCXOAUT MTOCPCACTBOM CaMOCTOATCIBHOIO U3YUYCHUA
PEKOMEHAYEMBIX y4eOHO-METOAMUYECKUX MATEPHaIOB M CIA4Yd TECTOB, C HCIOJIb30BAHUEM
KOMIIBIOTEPA, MOJKIIOUYEHHOTO K ceTh HTepHeT.

10.2. Meroanyeckue peKOMEHAAIMM MO BBINOJHEHUIO 3aJaHUH (pacyeToB MO
JabopatopHoii padore):

Lenb: 3akpenieHne TEOPETUUECKUX 3HAHUM 110 TEMaM Kypca.

3agaun:

l. W3yunTe TeopeTHuecKHil MaTepuan Mo yuyeOHHKaM M y4eOHBIM MOCOOHUSM, IO
KPaTKOMy KypCy JIEKIMHM, TII0 TEOPETHYECKOMY MaTepHaly, MpeJCTaBICHHOMY B
WH/IMBUYAJIbHBIX 331aHUSX;

2. BHuMaTenbHO U3Y4UTh IPUMEP BBINOIHEHUS 3a/1aHUS;
3. BrimoaauTh HHAUBUAYAJIBHOC 3aJaHUC;
4. PazmecTuTh pe3ynbTaThl BBIMOJHEHUS 33alaHUN HA JIMYHOM CTPAaHUIIE CETEBOTO

Kypca 1Jis IPOBEPKHU IIPENoaBaTeiieM.



11.  YuyeOHO-MeTOAM4YecKOe U HHPOpPMALMOHHOEe o0ecreyeHHe JTUCHUNIHHBI
(y4eOHOrO Kypca)

11.1. Oos3aTenbHas JuTEpaTypa

Ne
n/n

bubiunorpaguueckoe onucanue

Tun (y4eOHMK,
yueOHoe mocodue,
y4eOHo-
MeToaHYecKoe
nocooue,
NPaKTHKYM, Ap.)

KoanuecTtBo
B OMOJIHOTEKE

ITomoBa, A.A. du3ndeckas XUMHS
[DnexTpoHHBIN pecype] : yued. mocobdue / A.
A. TlomoBa, T. b. Ilomosa. - CankTt-IlerepOypr
: Jlans, 2015. - 494 c. : un. - (YueOHHUKYU AJIst
By30B. CnemnmanpHas  JUTepaTypa). -
DNeKTpOHHO-0MOIMoTeuHast cucreMa «JIaHbpy.
- ISBN 978-5-8114-1796-4.

YyebHoe rocodue

9CB «JIa"by»

CBupuaos, B.B. ®usnueckas XUMUSL
[DnexTpoHHBI pecype] : yueb. mocobue / B.
B. Csupupos, A. B. Csupugon. - CaHKT-
[Terepoypr : Jlawp, 2016. - 600 c. : wum. -
(YueOnuku  ans By3oB.  CrenumanibHas
auTeparypa). - OJIEKTPOHHO-OMOIMOTeYHAas
cucreMa «Jlauby. - ISBN 978-5-8114-2262-3.

Y4yebHoe rmocodue

9CB «Jlaab»

I'puropeeBa, JI. C. @usuyeckas XuUMHS
[DnexTpoHHBIH pecypc] : yueOHOe mocobue /
JI. C. TI'puropseBa, O. H. Tpudonona. -
Mocksa : MI'CY : OBC ACB, 2014. - 149 c. -
DIIeKTPOHHO-OMOINOTEUHAS cucreMa
«IPRbooksy. - ISBN 978-5-7364-0911-5.

YyebHoe rocodue

9BC
«[PRbooks»

TumoBble pacdeTbl MO  (PU3NUECKOW H
KOJUIOUJTHOM XUMUU [DIEKTPOHHBIN pecypc] :
yue0. mocooue / A. H. Bacrokosa [u ap.]. -
Cankr-IlerepOypr : Jlanb, 2014. - 139 c. : .
- (YueOnukum qs By3oB. CrenmaibHas
auTeparypa). - DIEKTpOHHO-OMOImoTeuHas
cucreMa «JIaupy. - ISBN 978-5-8114-1605-9.

VYy4ebHOEe mocodue

9BC «Jlaup»

Escrudees, E.H. [Iporieccsl Ha moBepXHOCTH
paznmena ¢a3 [DIeKTpoHHBIA pecypc] : yueo.
nocobue / E. H. EBctudeen, A. A. Kyxapos,
A. C. Kyxapos. - CaparoB : Au Ilu Op
Menua, 2018. - 287 c. - DJIEKTPOHHO-
6ubmuoreynas cucrema «IPRbooks». - ISBN
978-5-4486-0208-5.

YuyebHoe mmocobdue

9BC
«IPRbooks»

Hepsoun B.A. duszndeckas XUMHUS
JUCIIEPCHBIX CUCTEM [DJIEKTPOHHBIN pecypc] :
yueb6. mocobume / B. A. Jlepsabun, E. I
@apadonToBa ; Ypan. ¢exnepan. yH-T ; [Hayu.
pen. E. A. Kymemon]. - ExarepunOypr :
Yp®dV, 2015. - 88 c. - DIEKTpOHHO-
6ubmuoreynas cucrema "[PRbooks". - ISBN

Yy4ebHOe mocodue

9BC
«[PRbooks»




978-5-7996-1450-8

Hurmarymmun, H.I'. ®@usndeckas

KOJUTOMJHAsA XUMHS [DIEKTpOHHBIA pecypc] :
yueb6. mocobue / H. I'. Hurmarymmun. - 2-e
u3., uctp. u pon. - Cankr-Ilerepoypr : Jlans,
2015. - 288 c. : un. - (YueOHHUKHU ISl BY30B.
CnemnuanpHasi JuTepaTrypa). - OJIEKTPOHHO-
oubnuoreuynas cucrema «Jlaup». - ISBN 978-

5-8114-1983-8.

u | YuebHOE mocodue

9BbC «Jlaup»

Bepexxnukos, B.H. Komnonnnas xumus | YuyeOHoe mocobue

MOBEPXHOCTHO-aKTHUBHBIX BELIECTB
[DnexTpoHHBIN pecype] : yueb. mocodue / B.
H. Bepexnukos, U. U. I'epmamesa, M. [O.
Kpeicun. - Canxr-IlerepOypr : Jlans, 2015. -
300 c. : wr - (Y4eOHUKH [JII BY3OB.
CneunanbpHas JauTepaTrypa). - OJEKTPOHHO-
6ubnuoreynas cucrema «Jlaup». - ISBN 978-

5-8114-1929-6.

9BbC «Jlaup»

Konnounnas xumus [DnekTpoHHBIA pecype] : |  YdeOHoe mocodue

npuMepbl U 3agaun : yueb. mocobue / B. .
Mapxkos [u ap.] ; Ypan. denepan. yH-T ; [Hayy.
pen. B. ®. Mapkog]. - ExatepunOypr : Yp®V,
2015. - 188 c¢. : wua. - DJIEKTPOHHO-
oubnmuoreuynas cucrema «IPRbooks». - ISBN

978-5-7996-1435-5.

9BC
«[PRbooks»

10

Bpsuckuii b.51. Konnonanas xumus | YuyeOHoe mocobOue

[DnexTponHbI pecypc] : yueb. mocobue / b.
5. bBpsuckuit. - CapatoB : By3oBckoe
obpaszoBanme, 2017. - 104 c. - (Beicmee
oOpa3oBaHue). - DIEKTPOHHO-OMOIMOTEUHAs
cuctema «IPRbooks». - ISBN 978-5-4487-

0038-5.

9BC
«IPRbooks»

11.2. [lomosHuTeNbHAsi  JUTepaTypa

BH/1€0NI0CO0MS U 1P.)

- dbona HaydHoi Oubamoreku TI'Y:

U y4eOHble MaTepuajabl (ayauo-,

Ne
n/n

bubauorpaguyeckoe onucanue

Tun (y4eOHMK,
yueOHoe nmocodue,
Y4eOHO-MeToAuYecKoe
nocodue, NPaAaKTHKYM,
ayamo-, BUAe0Nnocoous

u 1p.)

KoanuecTtBo
B OMOJIHOTEKE

11

bokmreiin, b.C. ®u3nyeckas  XuMHA
TEPMOIUHAMUKA u KHHETHKA
[DnexTponnsbIit pecypc] : yueonuk / b. C.
boxmretin, M. H. Mengenes, HO. B.
IToxBucues. - Mocksa : MUCuC, 2012. -
258 c¢. - DueKTpoHHO-OMOIMOTEUHass
cuctema «Jlaup». - ISBN 978-5-87623-
619-7.

YyeOHuk

9CB «Jlaup»
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12 | AdanaceeB, b. H. ®wusznyeckas xummus YuebHoe mocobue OCb «JIanb»
[DnexTpoHHBI pecypc] : yueb. mocobue
mns By3oB / b. H. Adanacees, 0. II.
AxynoBa. - Cankr-IlerepOypr : Jlaus,
2012. - 463 c. : wi. - (Y4eOHUKH nJIs
By30B. CreuuanbHas JATEepaTypa). -
DIIeKTPOHHO-OMOINOTEUHAS cucremMa
«JIauby. - ISBN 978-5-8114-1402-4

13 | MopaueBckuii, A.I'. dusnyeckas XuMusi. YuebHoe mocobue OCb «JIanb»
TepMoguHaMuKa XHUMUYECKUX PEAKLIMMI
[DnexTpoHHbII pecypc] : yued. mocodue /
A. T'. Mopauesckuii, E. I'. ®dupcosa. -
N3n. 2-e, ucmp. - Cankt-IlerepOypr :
Jlansp, 2015. - 101 c. : un. - (YueOHUKH
st By30B. CrnienuanbHas jJuTepaTypa). -
DIeKTPOHHO-0MOIHOTEYHAS cucTemMa
«Jlanby. - ISBN 978-5-8114-1858-9.

14 | ®Gusnyeckas W KOJUIOMOHAS  XUMHSI Y4yebHoe rmocodue ObC «JIa"b»
[OnexkTpoHHBIA pecypc] : MOPaKTHKYM :
yue0. mocobue / I1. M. Kpyruskos [u ap.].
- Cankrt-IlerepOypr : Jlans, 2013. - 208 c.

wi. - (YueOHuUKH 1 BY3OB.
CnenuanpHast JTUTEPATYpa). -
DNeKTpOHHO-0MOIMOTEeYHAS cucTemMa

«JIanb». - ISBN 978-5-8114-1376-8

- apyrue GOHJIBL:

Ne bubauorpaguyeckoe onucanue Tun (y4eOHMK, KosunyecTtBo B
n/n yueOHOe mocooue, onobaMoTeKe
YueOHO-MeToAuYecKoe
nocodue, NPaAaKTHKYM,
ayamo-, BUAe0Nnocoous
u 1p.)

1 Ocraneako ['.MI. VYueOGHO-MeTOmmueckoe | YueOHO-MeTOAMUECKOe | MeTroandecKkui
rnocobue mo mucuumnae «dPuzuueckas u rmocooue KaOMHET
KOJUIOMJHAS XMMUS» Kadeapol

«Xumus,
XHUMHUYECKHE
MPOLIECCHl U
TEXHOJIOT U
COI''TACOBAHO
JlupexTop HaydHOU OMOIMOTEKH A. M. AcaeBa
(noonucv) (U.0. Pamunus)
« » 20 1.
MII
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11.3. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAMOHHOH  CeTH
«HTepHeT»

- ByrtiepoBckue coo0menusi. HaydHblii aHII0-pYyCCKOSI3BIYHBIA  XUMHYECKUI
xkypHai.  [lyOmukyeT cTaThMl TI0O  OCHOBHBIM  pasfeliaM XHMHH HU  CMEXHBIM
nucuumnHaM. XKypuan Bxoaut B [lepeuens BAK u cuctemy PUHII. [Ins 3apeructpupoBaHHBIX
[I0JIb30BaTENEH camra JOCTYIIEH ITOJIHOTEKCTOBBIN apXuB c 1999
rona: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMus B HHTepecax yYCTOWYUBOro pa3BuTusi. B >xypHane mnyOiaukyrooTcs
OpUTHHAJIbHBIE Hay4Hble COOOLIEHHS 1 0030pbI 0 XMMHH MIPOLIECCOB, MPEACTABISAIONINX OCHOBY
NPUHIUIIMATILHO HOBBIX TEXHOJIOTHH, CO3/1aBa€MbIX B MHTEpecax YCTOMYMBOIO Pa3BUTHS, WU
YCOBEPIICHCTBOBAHUS JIEHCTBYIOIINUX, COXPAHEHUs MPUPOJHOW cpeibl, SJKOHOMHUU PECypCOB,
sHeprocOepexenus. Bxogur B [lepeuens BAK u cucremy PUHII. JlocTymeH MOTHOTEKCTOBBIN
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunblil perieH3upyeMblii )KypHal OTKPBITOTO
noctyna. Crpana: Uanus. A3pik: anrmuiickuii. [TyOnukyeT pe3ynbTaThl HAYYHBIX HCCIICIOBAHHI
B o0nactu oOmIel XuMum, OMOXUMUH, CIIEKTPOCKOIIMU, XUMUU OKpYKarolen cpensl. JlocTynex
noTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

11.4 IlepeyeHb NPOrpaMMHOIO oOecredeHUus

Ne HaumenoBanue 110 | KosuyectBo | PekBH3UTHI 10roBopa (1ara, Homep, CpoK
n/n JIMLEH3UI AeHCTBHS)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpox
JENCTBUS - OECCPOTHO
2 Office Standart 1398 Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok eHcTBHs - 0ECCPOUHO

11.4. Onucanmne MaTepUAJIbHO-TeXHHUYECKOU 0a3mbl, HEeo0X0IMMOH hifi §:
OCYLIECTBJICHUA 00pa30BaTEIbLHOIO MpoIecca Mo JUCHUIINHE (MOIYJII0)

Ne HaumenoBanme IlepeyeHb OCHOBHOTO DakTHYeCKU
n/n 000pyAO0BaHHBIX odopynoBanust agpec y4eOHbIX .
Y4eOHbIX KAOUHETOB, KaOMHETOB, ~ 3
Jaboparopuii, Jaboparopwuii, i é E
MAacCTepPCKUX U Ap. MAaCTepPCKUX U =t 3 E
00bEKTOB IS ap. g E z
NpoBeAeHU = § =
NPAKTHYECKUX U = = 2
J1a00paTOPHbIX =
3aHATHIl
1 Komnerorepubii  kmacc. | Ctonbl  yueHuueckue, | 445020, 84,80 16
[Tomemenue i | cTynbs  ydeHwdeckue, | Camapckas o0,
CaMOCTOSITEILHOU IIK ¢ BbIxomoM B ceTh | I. TOnBATTH, VI
paboThI. VYuebnast | UnTepuet benopycckas, 14,
ayIuTOpHUs U1 nosuimsg no TII
MIPOBEICHUS 3aHATUU Ne48, stax 4
CEMUHAPCKOTO THIIA.
VYueOHas ayIuTOpHs IS
KYpPCOBOTO
MIPOCKTUPOBAHUS
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n/n

HaunmenoBanue
000py10BaAHHBIX
Y4eOHbIX KAOUHETOB,
Jaboparopuii,
MACTEePCKUX M Jp.
00bEeKTOB 1JI11
NpoBeAeHUsA
NMPAKTUYECKUX U
J1a00paTOPHBIX
3aHATHH

IlepeyeHb OCHOBHOTO
o0opynoBaHust

DaKkTHYECKUI
agpec y4eOHbIX
KaOMHETOB,
Jaboparopwuii,
MAaCTepPCKHUX H
Aap.

Iiaomaab, m?

KoJunuyecTBo
MOCATOYHBIX MECT

(BBITIOJIHEHUS KYPCOBBIX
pabor). YueOHast
ayIUTOpUS JUTS
IIPOBEJEHUS TPYNIIOBBIX
u WHJIMBHU1yaJIbHBIX
KOHCYyJbTaInil. Y4ueOHas
ayIUTOpUS JUTS
MPOBENCHUS 3aHATHI
TEKYILIEro KOHTPOJIS |
IIPOMEKYTOUHOU
aTTeCcTaluu

I'-401

KomnberorepHbiii  kiacc.
VYueOHas ayTuTOpHs IS
MPOBEICHUS 3aHATHN
JIEKIIHOHHOT'O THIIA.
VYueOHas ayuTopus s
MPOBENCHUS 3aHATHI
CEMUHAPCKOTO THIIA.
YyeOHast ayTuTOpHs IS
MIPOBEACHUS
nabopaTOpHBIX  PadoT.
VYueOHas ayuTopus AJis
KYpPCOBOTO
MIPOCKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
pabor). VYuebHas
ayTuTOpUs IS
MIPOBEACHUS TPYIITOBBIX
u WHIUBUIYaIbHBIX
KOHCYNbTalui YueOHas
ayTuTOpUs IS
MPOBEICHUS 3aHATHU
TEKYIIIETO KOHTPOIS |
MPOMEKYTOUHOMN
aTTeCTaluu

VIJIK-314

IlepeHocHol TIpOEKTOP,
JKpaH, CTOJIbI
YYEHHUYECKHUE, CTOJI
MPENOAABATEIbCKHI,
CTYJIbS, JIOCKa
ayJIuTOpHas
(MapkepHas),
BBIXOJIOM B
Nutepner

IIK ¢
CETh

445020,
Camapckast 0011,
r. TomparTtu, yi.
benopycckas,

16B, mo3unus 1o
TII Ne41, stax 3

74,3

21

Aynuropus
BEOKOH(EPEHITHIA.
VYueOHas ayTuTOpHs IS
MPOBEICHUS 3aHATHU
JIEKIITMOHHOTO THUTIA.

DKpaH TeJIeBU3HOHHBIN,
HIMpMa, IMPOKEKTOp Ha
HITaTUBE, CTOJI
MPENOJaBaATEIbCKHUIA,
CTyJ

445020,
Camapckast  00:1.,
r. TompsarTh, yiI.
benopycckasi,
16B, mo3unusa 1o

17,9
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Ne HaumenoBanme IlepeyeHb OCHOBHOTO DakTUYeCKU
n/n 000pyAO0BaHHBIX odopynoBanust agpec y4eOHbIX .
Y4eOHbIX KAOUHETOB, KaOMHETOB, ~ 3
Jaboparopuii, Jaboparopwuii, i é E
MACTEePCKUX M Jp. MACTEePCKUX U =t 9 E
00bEKTOB LIS ap. g E z
NpoBeAeHU = § =
NPAKTHYECKUX U = = 2
J1a00paTOPHBIX =
3aHATHH
VYueOHas aymuTopus Uil | IPErnoaBaTeIbCKUH, TII Nel0, sTax 8
IIPOBEAECHUSA 3aHATUH | TPAaHCIIAPAHT-
CEMHHapPCKOT0 TUIMA. | IePeTAKKA, CUCTEMHBIH

VYueOHas ayIuTOpHs IS
KypCOBOT'O
MPOEKTUPOBAHHUS
(BBIIOJIHEHHS KYPCOBBIX
pabor). YueOHast
ayauTopus s
MPOBE/ICHUS TPYIIIOBBIX
u WH/IMBUyaJIbHBIX
KOHCYyNbTallii YdeOHas
ayauTopus s
MPOBEACHUS 3aHATHI
TEKyILEro KOHTpOJId |
IIPOMEKYTOUHOU
aTTecTalluu

VYJIK-810

0JIOK
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	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Рецензирование рабочей программы дисциплины:
	Срок действия рабочей программы дисциплины до «31» августа 2023 г.
	10.2. Методические рекомендации по выполнению заданий (расчетов по лабораторной работе):

	Характеристические функции и термодинамические потенциалы. Зависимость энергий Гиббса и Гельмгольца от температуры, уравнения Гиббса – Гельмгольца.
	Уравнения изобары и изохоры химической реакции. Смещение химического равновесия и принцип Ле Шателье – Брауна.
	Графическое изображение состава трехкомпонентной системы. Трехкомпонентные жидкие системы. Системы с тройной эвтектикой.
	Термодинамика жидких растворов, основные понятия. 
	Концентрация растворов. Парциальные молярные величины в термодинамике растворов. Зависимость равновесных свойств раствора от химического потенциала и других парциальных молярных величин. Идеальные, предельно разбавленные и неидеальные растворы.
	Давление насыщенного пара компонента над раствором, уравнения Рауля и Генри. Понижение температуры замерзания и повышение температуры кипения растворов. Растворимость твердых веществ, осмотическое давление. Распределение растворенного вещества между двумя несмешивающимися растворителями, экстракция
	Термодинамика жидких летучих смесей. Общее давление пара летучих смесей, уравнение Дюгема – Маргулиса. Законы Гиббса – Коновалова. _Диаграмммы состояния летучих смесей, азеотропные смеси. Перегонка жидких летучих смесей, ректификация.
	Физико – химический и термический анализы.
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