benepaibHOE TOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIPHOE YUPEKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUN TOCYIaPCTBCHHBIH YHUBEPCUTET

51.0.22

(unoexc oucyuniuHbl)

PABOYASA TIPOT'PAMMA AUCHUITVIMHBI

duznueckas u KOJIJIOMJHAass XUMU

(HaumeHoOBaHUE OUCYUNTIUHDBL)

110 HAIPABJICHHUIO TTOATOTOBKH (CIIEIUATLHOCTH)
18.03.02 Buepro- u pecypcocbeperaromniye IpoIecchl B XUMHUUYECKOH TEXHOJIOTHH, HEPTEXUMUU
OMOTEXHOIOTHH

(K00 u HaumenogaHue HanpasieHus no02omoeKu, cneyuanvocmu 6 coomgememeuu ¢ @I'OC BI10/ @I'OC BO)
PaI_[I/IOHaHBHOG IpUpoaOIOJIb30BaAHNUC, PCHUKIIMHI U YTUJIU3AllUs OTXOA0B

(ranpasnennocmsv (npoduin))

dopma 00ydIeHHS: 3a0UHAS
I'ox mabopa: 2019

Pacnpenesienne 4acoB IMCHUIJIMHBI [0 KypcaM M BUIaM 3aHATHI (10 y4eOHOMY IJIAHY)

Kosmnuecto 3ET 6
Yacos no PYII 216
Buabl KOHTPOJIS HA IK3aMeHbI 3aueTnl Kypcosbie KypcoBbie KouTpoashbie
Kypcax NMPOEKTHI padoTsI (M‘:,af;:::mﬁ
¢opMbl 00ydeHHs1)
3
NeNe kypca
1 2 3 4 5 6 HTroro
3ET mo kypcam 6 6
Jlekuun 4 4
JlabopaTopHbIe 10 10
IIpakTHYecKkne - -
IIpomexxyTouHast 0,35 0,35
aTTecTanms
KonTakTHasi padoTa 14,35 14,35
Cam. pabora 193 193
Kontpoan 8,65 8,65
Hroro 216 216
( )
LlOKYMEHT!'IOLlﬂMCAH
SNEKTPOHHOW NOANNCHLIO
CepTudukar: 014FF7890041AFC5824E0982EFBICO0A4F
Roncramanon. o 02.11.2038 o 05 11,203
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PaGouas mporpamma coctaBiena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u y4ebHorOo miaHa
HarpaBJeHus MoAroToBku (cnernuaabHocTH) 18.03.02 DHepro- u pecypcocOeperarmme mpoIecchl
B XMMHUYECKOH TEXHOJIOTHUH, He(bTeXI/IMI/II/I 1 OMOTEXHOIOTHHI

(K00 u HaumeroBanue HanpasieHus noO02omoeKu, cneyuarvhocmu ¢ coomeemcmsuu ¢ @I'OC BI10/ @I'OC BO)

PenensupoBanue pado4eil nporpaMmbl IMCUUIIMHBI:

x| OtcyrcTByer

x| Yuebnas (pabouas) mporpamma o100peHa Ha 3ace1aHuu Kadeapsl « XUMHUS, XAMAYECKHE
IpOIeCChl U TEXHOJOTHM» (mpoTokou 3acenanust Ne 1 ot 06 centsops 2018 r.).

Penienzent
(OoadrcHocms, yueHoe 386anue, cmenety) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpox nericTBus paboueli mporpaMMbl TUCIHUTUIAHBI 10 06 cenTsiops 2023 r.

Nudopmanus 06 akryanu3anuu padoyeil NporpaMMsbl 1M CHHUIIJIMHBI:

[TpoTtokoun 3acenanus kagenpsl No  OoT «_ » 20 1.

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

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

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

3aBeayromuii kadenpoit «PanmonansHOe TPUPOAOTIOIH30BAHUE U PECYPCOCOEPEIKEHUEY
(8vinyckaroujell Hanpasierue (CneyuarbHoOCmy))

«__» 20 T M.B. Kpasnosa
(noonucsw) (M.0. @amunus)

YTBEPXKJIAIO:

3aeayromuii kKadenpoit «XuMusi, XAMHUYECKHE MTPOIIECChI U TEXHOJIOTHIY
(8vinyckaroujell Hanpasierue (CneyuarbHOCny))

« » 20 T I".1. OctaneHko
(noonucs) (U.0. Pamunusn)




AHHOTAILIUA
JUCHUILIMHBI (Y4e0HOT0 Kypca)
b1.B.14 ®u3znyeckas U KOJJIOHIHASA XUMHUS

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

Lenr — d¢opMupoBaHue Yy CTYAEHTOB 3HAHMW JJs OOBACHEHUS OCHOBHBIX
3aKOHOMEPHOCTEH, OMPENEIAIONIUX HANpPaBICHHOCTh XHMMHMUYECKHX IMPOIECCOB, CKOPOCTh HUX
NPOTEKaHUs, BIMSHHE Ha HUX BHEIIHUX (U3MUECKUX BO3ACHCTBUM, a TakkKe H3y4eHHE U
oOBsicHeHHEe Hanboliee pPACIPOCTPAHEHHOTO B TMPHUPOAE COCTOSHUS TeI — JAUCIEPCHOTO
COCTOSIHUSI M €0 MPEBPAILICHUH.

3amaun:
1. O3HaKOMUTh CTYJIEHTOB C TEPMOJAMHAMUYCCKAM METOJOM TEOPETUUECKOTO

HCCICAOBAaHUA XHMHUYCCKUX paBHOBeCI/Iﬁ IJI1 OMPCACIICHUS HAIPAaBJICHUA CAMOITPON3BOJIBHBIX
XUMHYCCKUX ITPOHECCOB U MPECACIIOB UX ITPOTCKAHUAA.

2. O3HAaKOMHUTH CTYACHTOB C YYEHHEM O pPacTBOpax C pPAcCMOTPEHHEM UX
BHYTpPEHHEH CTPYKTYpPBhI, 3aBUCUMOCTH CBOMCTB OT KOHIEHTPALUU U XUMUYECKOU MTPUPO/IBI.

3. O3HAaKOMHUTH CTYJEHTOB C OCHOBAMH D3JIEKTPOXUMHUHU Kak 0a3bl I WU3YYCHHUS
croco6a MoJly4eHUs YacTHIl JUCTIEPCHOM (a3bl JUCTIEPCHBIX CHCTEM.

4. [IpuoOpectu cTyneHTaM HAaBBIK KOJIMYECTBEHHBIX PACUYCTOB YKA3aHHBIX BBIIIE
paBHOBECHI U TIPOLIECCOB.

5. Pa3BuTh y CTYOEHTOB XHMMHKO-TEXHOJIOTHMYECKOTO MBINUICHHS, 3PYIULUN TMPU
aHaJIM3€ U CHUHTE3€ XUMHUKO-TEXHOJIOTMUECKUX MPOIIECCOB B IIpolecce Oyaylien JesiTebHOCTH.

6. HayunTs, Kak OIEHMBAIOTCSI KOJTUYECTBEHHBIC TTOKA3aTENH, XapaKTePU3YIOIIUE T
WM WHbIE IOBEPXHOCTHBIE SIBJIICHUS U TPOLECCHI.

7. PaccmoTpeTrs  OCOOCHHOCTHM  pa3iMYHBIX  BUJAOB  JUCIEPCHBIX  CUCTEM,
OTIPEEIISAIONINX CBOMCTBA HOBBIX MAaTEPHAIOB U HEKOTOPbIE TEXHOJIOTUUYECKHE MPOLIECCHI.

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

2. MecTto qucuminHbl (yaedOHoro kypcea) B crpykrype OIIOII BO

HNannas qucuuminHa (y4eOHBIA Kypc) OTHOCUTCS K bioky 1 «JlMCIMILITUHBI MOJTYITH )
(BapmaTHBHAs YacTh).

JlnctuminHel, yaeOHbIE KypChl, HA OCBOCHUHU KOTOPBIX Oa3upyercs JaHHAs TUCHUILIHHA
(yaeOHbIil Kypc) — «Bpicmas marematuka», «P@usuka», «OO0mas U HeOpraHUYECKas XUMUS,
«Opraandeckasi XUMH», «AHATUTHIECKAsT XUMUSD).

JIMCIMIIMHEL, y9eOHBIE KYPChI, JJIsl KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHHS, HABBIKH,
npuoOperaemMble B pe3ylbTaTe H3Y4YEHUs JAaHHOW JUCHMIUIMHBI (ydeOHOro Kypca)—
«AHanmuTndeckas xumus (cmem. Kype)y, «lIpomeccsl n anmapaTsl B XUMUYECKOH TEXHOJIOTHH U
ouoTexHomorum», «DU3UKO-XMMHUYECKHE TMpouecchl B Ouochepe», «DPHUIUKO-XUMHUYECKHE
METOJbl aHamn3a», «TeXHOJIOTMH OYHMCTKM CTOYHBIX BOI», «XpoMaropraguyeckue METOJbI
aHaIn3a».



3. IInanupyemsblie pe3yabTaThl 00y4eHUs] MO AUCHHUILVIMHE (Y4eOHOMY Kypcy),
COOTHECEHHBbIE C IVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHUsI 00Pa30BaTe/IbHOM NPOrpaMMbl

dDopmupyeMbIe H
KOHTpOJIUpYyeMble
KOMIeTeHIUH
(K01 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHIKEHHUS
KOMIIeTeHIu i
(K01 1 HANMEHOBAHUE)

[Lnanupyemble pe3yJibTaThI
00yueHust

OIIK-1 Cnocoben
W3y4aTh, aHAJTU3UPOBATh,
HCII0Ib30BaTh
MEXaHU3Mbl XUMHYECCKUX
peaKkuuii, MPOUCXOIALUX
B TEXHOJOTHYECCKUX
rpoueccax u
OKpY>KalollleM MUpE,
OCHOBBIBAsICh Ha 3HAHMAX
0 CTPOCHHU BEILIECTBA,
MIPUPOJE XUMUYECKOMN
CBSI3HM M CBOMCTBaX
Pa3IMYHBIX KJIACCOB
XHMHYCSCKHX IJIEMEHTOB,
COCIMHEHMH, BEIIECTB U
MaTepHalioB

OIIK-1.3. 3HaeT OCHOBBI
GU3MYECKON XMMHH  Kak
TEOPETUIECKOTO

dbyHIaMEHTa COBPEMEHHOM
XUMHUHU )41 IMponIeccCcoB
XUMHYECKON TEXHOJIOTHH.

3HAaTh: OCHOBBI (PU3UUECKON XUMUN
KaK TeOPETUYECKOro (pyHIaMeHTa
COBPEMEHHOM XMMHHU U IIPOLIECCOB
XUMHYECKON TEXHOJIOTHH.

YMeTh: HCI0Ib30BaTh OCHOBEI
(hU3UIECKON XUMHUH KaK
TEOpEeTUYECKOro (yHIaMeHTa
COBPEMEHHOMW XUMHH U TIPOIIECCOB
XUMHYECKOM TEXHOJIOTHH.

Bnanets: MeTogamu duzndeckoi
XUMHUHU KaK TEOPETUYECKOTO
dbyHIaMEHTa COBPEMEHHOW XUMUU
U IIPOLIECCOB XUMUYECKOU
TEXHOJIOTHH.

OIIK-1.4. 3HaeT OCHOBHBIE
MMOHATHS ¥ COOTHOIICHHUS
TEPMOJUHAMUKHI
MMOBEPXHOCTHBIX SIBJICHUI,
OCHOBHBLIE CBOMCTBA
JIUCTIEPCHBIX CHUCTEM.

3HaTh: OCHOBHEIC ITIOHATHS U
COOTHOLICHUA TEPMOIUHAMHUKHU
MMOBCPXHOCTHBIX HBHGHHﬁ,
OCHOBHBIC CBOMCTBA AUCIICPCHBIX
CHUCTEM.

YMeTh: HC0Ib30BaTh OCHOBHBIE
MMOHSATHUS ¥ COOTHOILICHUS
TEPMOJIUHAMUKHU MTOBEPXHOCTHBIX
SIBIICHHI, OCHOBHBIE CBOMCTBA
JIMCTIEPCHBIX CUCTEM.

Bnagers: meTogamu
HCITOJIb30BaHNUS OCHOBHBIX ITOHSATHH
Y COOTHOUIEHUN TEPMOJUHAMUKHI
MMOBEPXHOCTHBIX SIBJICHUH, OCHOBHX
CBOWCTB JUCIIEPCHBIX CUCTEM.

OIIK-2 Cnocoben
UCIIOJIb30BATh
MaTeMaTHYeCKHe,
¢buznveckue, GU3NKO-
XUMHAYECKHE,
XHUMHUYECKHE METOJIBI JIISI
pereHus 3a1a4
npodeccroHanbHOM
JESTEeITbHOCTH

OIlK-2.1 Ymeer
MPOBOJIHUTH aHaIN3
byHKIHH, pemaTh
OCHOBHBIC 33/1a4ul TEOPUH
BEPOSATHOCTH u
MaTeMaTU4YeCKOM1
CTaTHCTUKH, pemarhb
YpaBHEHHUS M  CUCTEMBI
nuddepeHITmaTbHBIX
YpaBHEHUU

PUMEHUTEIHHO K
peaNbHBIM IporLeccam,
MPUMEHSITh

3HaTh: OCHOBHBIE METO/bI PEIICHHUS
midQepeHMaIbHbBIX  ypaBHEHUN
PUMEHUTEIHHO K dusuxo-
XUMHAYECKHM nporeccam,
MaTeMaTH4ecKue  METOABl  JUIA
aHaJIM3a TAKUX MPOLIECCOB.

YMerb: pemate  ypaBHEHUS U
CHUCTEMBI muddepeHITaTbHBIX
YpPaBHEHUH  NPUMEHUTEIBHO K
(U3NKO-XUMHUYECKUM  TIPOIECccaM,
MPUMCHATH MaTEMATHYCCKHUC
METOIBI aHaM3e  TaKuX
IIPOIIECCOB.

npu




®opmupyeMbie U HNuaukaropsl
KOHTPOJIHpYyeMble JMOCTHKEHUSI IInanupyemblie pe3yJibTaThl
KOMIIeTeHIM U KOMIIeTeHIM i o0y4eHust
(KOJl 1 HANMEHOBAHUE) (KOJl 1 HANMEHOBAHUE)
MaTeMaTHuyeckue MeTojbl | BmameTs:  MeromamMu — perieHus
Opy  PEIICHWd THUIOBBIX | YpaBHEHUN u CUCTEM
poeCCHOHANIBHBIX 3a7a4 | U PEepeHINABHBIX  ypaBHEHUH
IIPUMEHUTEIBHO K du3uKo-
XUMHYECKUM mporeccam,

MAaTCMaTUYCCKMMU MCTOAAMU IIpU
AHAJIN3EC TAKHUX IIPOLCCCOB.

OIIK-2.2 Ymeer pemaTth
THUIIOBBIC 33124,
CBSI3aHHBIC C OCHOBHBIMHU
pasznenamu (Gu3MKH,
UCTIOJIb30BaTh (PU3UUECKUE
3aKOHBI [TPU aHAIN3E U
pereHnn mpoodiem
npodeCcCHOHATBHON
JeSITeIbHOCTH

3HaTh: OCHOBHBIE 3aKOHBI (PU3UKU U
(bu3MUECKre METOIBI IS
UCCIeToBaHus (PU3UKO-XUMHUYECKUX
CHCTEM.

YMeTh: HCIIOIB30BaTh OCHOBHEIE
3aKOHBI PU3UKHU U PU3HIECKHIE
METOAbI AJIA NCCIICAJOBAHUA
(UBNKO-XMMHUYECKUX CHCTEM.

Bnagers: MeToaukaMu
HCIIOIL30BaHMs OCHOBHBIX 3aKOHOB
Gbu3UKN 1 PU3NIECKIX METOJIOB IS
nccaeaoBaHus (GU3UKO-XUMHUIECKUX
CHUCTEM.

TemaTnueckoe cogep:kaHue JTUCHUNIMHBI (Y4e0HOT0 Kypca)

Paspnen, moayab

IHoxpa3saen, Tema

Xumunueckas OCHOBHBIE OHATUS XMMHUYECKON TEPMOINHAMUKU. TepMOXUMHUSI
TEPMOJUHAMHUKA Bropoe Havano tepmoarHamMuku. HensonupoBaHHbIe CHCTEMBI
Xumnueckoe papHoBecue. Da30Boe paBHOBECHE
PactBopnl. Paznenenne sxuakux pacTBOpPOB.
DNEKTPOXUMHUS
IToBepxHOCTHBIE IToBEepXHOCTHAsl YHEPTUs U IOBEPXHOCTHBIE SIBJICHHUS
SIBJICHUS OcHOBHBIE 3aKOHOMEPHOCTH a/IcOpOLUU

AJicopOrvisi Ha TBEPABIX MOBEPXHOCTSIX

Y CTOWYHUBOCTH JUCTIEPCHBIX CUCTEM

JlucriepcHbIe CUCTEMBI

IlonyyeHnue qUCIEPCHBIX CUCTEM

OcHOBEBI JUCIICPCHUOHHOI'O aHAJIM3a

3071 U CyCIIEH3UHU

OMyNbcuU. A3pOo30JIH1

OO0mast Tpy10eMKOCTb M CHUILTUHBI (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 ayTeHTUQHUKANHA | Jr0o
npu TTOMOIIA | cMapTHOH
pacrio3HaBaHUs JIHII, aHAIIN3
TEKyIlIed yCIEeBAEMOCTH MPU
nomomu BPC-pelitunra
1.0cHoB Beeoenue 6 kypc. 2 CaMocTosITeTbHOE 10 CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
bl [Ipeamer u conepxaHue Kypca. n3y4yeHue MarepuaaoB y4eOHHMKOB, | CCTeMa Ha | YTOYHOE
xumuvec | XUMHYECKash TEPMOAWHAMUKA U PEKOMEHYEMBIX aHaIM3 MOBE/ICHHS | OCHOBE TECTUPO
Ko# ee OoTIMuMsi OT oOmed w y4eOHHKOB oOyuatormuxcst pu nomouty | Moodle, BaHUE
TEPMOAU | TEXHUYECKOH TEPMOJIMHAMUKU. LRS-cucremsr u Experience | koMmbroTep, Nel
HAMHKH TepmoauHamMuyeckas cUCTEMa U API, aHaIu3 Texymei | mbo
ee apaMeTpHl. yCIIEBaeMOCTH TPY TIOMOIIH | TUIAHIIET,
TepMomuHAMUYECKHE TIPOLIECCHI. BPC-peitfrunra 00
Pabora B  m30TEpMHUYECKOM cMapThoH
mporiecce, paBHOBECHBIE




(oOpatumblie) M HEpaBHOBECHBIE

(HeoOpatumbIe) MIPOLIECCHI.
PaBHOBecHOe  cocTosiHME — —
HyJIeBOE Havgaio

TepMOIMHAMHUKK. Temmora U
pabora. BHyTpeHHsAS »HEpPTrus U
SHTAJIBIIHSL

Ilepsoe u emopoe Hauana CamocTosITenTbHO® CamocrostenbHoe u3ydenue | LMS- IMpomex | [1-14]
MepMOOUHAMUKU. H3yYeHUe MaTepHaioB Y9eOHHKOB, | CHCTEMa Ha | yTOYHOE
OcHOBHBIE TIOHATHS u PEKOMEHTYEeMBIX aHau3 MTOBEJICHHUSA | OCHOBE TECTHPO
(hOopMyIHPOBKY, TEPBOE HAYAIIO y4eOHUKOB 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 st dekra oT
TeMIreparypsbl, 3akoH Kupxroda.
BoinosHeHne pacyeToB Brinonnenue CamocrosTenpHOe LMS- IMpomex | [1-14]
JaGopaTtopHoii padorsl Nel. pacueToB BBITTOJTHECHHE pacyeToB | cucTeMa Ha | yTOYHOE
VsacHeHue 3aKOHa I'ecca. 71ab0paTOpHBIX PadboT J1a00PaTOPHBIX 3aJaHui, | OCHOBE TECTUPO
IIpoBenenue pacderoB c KOHCYNbTaIuen KOHTPOJIb CMEHBI IP- | Moodle, mis | Banue
TEIJIOBOTO addexra npenojaBaTesst 4epes a/IpecoB, aHalM3 IOBEJIEHMS | CTyJCHTa: Nel
XMMHUUYECKOH peakIiH. KOMMEHTapuu B CTYICHTOB TP  IOMOLIHM | KOMIBIOTEP
3aJaHUAX LRS-cucremsr u Experience | nu6o

API, aHanu3  TexyuleW | MIaHIIET

YCIIEBaeMOCTH TIPH TIOMOLTH | JHOO

BPC-pelitnara cMaptdoH
Kpurepun caMonpon3BOITBHOCTH CamocTosITenTbHO® CamocrostenbHoe u3ydenue | LMS- IMpomex | [1-14]
MPOIIECCOB B HM30JIMPOBAHHBIX H3yYeHUe MaTepHaioB Y9e0HHKOB, | CHCTEMa Ha | yTOYHOE
CUCTEMaX, SHTpOTIHA Kak PEKOMEHTYEeMBIX aHau3 MTOBEJICHHUS | OCHOBE TECTHPO
OCHOBHOH ®3 HHX. Brtopoe y4eOHHKOB oOyuaromuxcs mpu momomu | Moodle, BaHUE
Hayajlo TEPMOAWHAMHUKH  JUIs LRS-cucremsr u Experience | kommnstotep, | Nel
00paTUMBIX H  HEOOPATUMBIX API, amanu3  Tekymiei | aubo
MPOIIECCOB. YCIIEBAEMOCTH TIPH TOMOIIY | TUIAHIIET,
Cratuctudeckuit CMBICIT BPC-peiitunra 0o
HOHSTHUS SHTPOIINH, 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 H3yYeHUe MaTepHaioB Y9eOHHKOB, | CHCTEMa Ha | yTOYHOE
PaBHOBECHBIX u PEKOMEHTYEeMBIX aHau3 MTOBEJICHHUS | OCHOBE TECTHPO
CaMOTIPOM3BOJIGHBIX IPOIIECCOB. Y4eOHHKOB oOyuaromuxcs mpu momomu | Moodle, BaHHE
MakcumanbHas pabota B LRS-cucremsr u Experience | kommbtorep, | Nel
M30XOPHO-M30TEPMUYECKOM  H API,  ananu3  Tekyuwei | nmbo
N300apHO-N30TEPMHUYECKOM YCIIEBAEMOCTH TIPH TOMOIIM | TUIAHIIET,
npolieccax. BPC-peiftunra 6o
XapakrepucTuieckue (HyHKLIUH cMapThoH
u TEepMOJMHAMUYECKHUE
MOTEHIIHAIBI. 3aBHCHMOCTH
sneprutt ['m66ca u I'emsMromnbia
OT TEMIIepPaTyphl, ypaBHEHHS
I'u66ca — I'enpMromsa.
IpomeskyTouHblii TecT Nel. CamocrosiTenbHOe LMS-

TECTHpPOBaHHME 10 OaHKy | cucTeMa Ha

TECTOBBIX 3a/IaHUI, aHaIN3 | OCHOBE

noBesieHus tectupyromuxcs | Moodle,

npu nomou LRS-cucteMsr | koMnbroTep

u Experience API, xontpons | nu6o

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. H3ydeHUe MaTepHaioB Y49e0HHKOB, | CHCTEMa Ha | yTOYHOE
XuMUaecKuit MTOTEHITHAT PEKOMEHTYEeMBIX aHau3 MTOBEJICHHUS | OCHOBE TECTHPO
UJleasIbHOTO Ta3a. XHUMHUYECKHN y4eOHHKOB 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 TOMOILM | TUIAHIIET,
KoncranTa paBHOBecuUs BPC-peiftunra 160




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

cMapThoH

VYpaBHeHUs 1300apbl U U30XOPbI CamocTosITenTbHO® CamocrosTenbHoe u3ydenue | LMS- IMpomex | [1-14]
XUMHUYECKOH peaknum. N3ydEeHUE MaTepuaaoB Y4EOHHKOB, | CHCTEMa Ha | yTOYHOE
Cwmemenne XMMHYECKOTO PEKOMEHTyEMBIX aHaIN3 MOBEAICHHS | OCHOBE TECTUPO
paBHOBecwss ® mpuHOEN Jle y4eOHHKOB oOyuaromuxcs mpu momomu | Moodle, BaHHE
[MaTense — bpayHa. 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  (ha30BOTO cMapThoH

paBHOBecHs,  TpaBwiIo (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. n3y4yeHue MaTepuaioB y4eOHHMKOB, | CHCTEeMa Ha | YTO4HOE
Cucrembl c 9BTEKTHUKOM. PEKOMEHYEeMBIX aHaIM3 MOBE/ICHNS | 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 ¢
OTPaHUYCHHOH PACTBOPUMOCTHIO
B XKUJKOM (hase.

I'paduueckoe n3o0paxeHne
cocraBa TPEXKOMIIOHEHTHOI
cucteMbl. TpeXKOMIOHEHTHBIC




xkuakue cucteMmbl. CUCTEMBI C
TPONHOH IBTEKTHUKOM.

Beinonnenne pacueros Brinonuenue CamMmocTosiTenbHOE LMS- ITpomex
JabopaTropHoii paborbl  Ne2. pacueToB BBIIIOJIHEHUE pacueroB | cucremMa Ha | yTOYHOE
VscHeHHE TOHATHS KOHCTaHTHI mabopaToOpHBIX padboT 1a00paTOPHBIX 3alaHMi, | OCHOBE TECTHPO
XUMHUYECKOTO paBHOBECHSI. c KOHCYJIbTaluei KOHTPOJIb CMEHBI IP- | Moodle, nns | Banue
IIpoBenenne pacyeToB mperoaBaTens 4depes aJIpecoB, aHAIN3 TOBEACHUS | CTyAEHTa: Ne2
KOHCTaHTBI paBHOBECHS KOMMEHTapuu B CTYACHTOB TIPH IOMOIIU | KOMITBIOTEP
XUMUYECKON peaKIIuH. 3aJTaHuAX 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

TEKyIled yCIEeBAEMOCTH MPU

nomomu bPC-pelitunra
Tepmoounamuxa HCUOKUX CaMocTosITeTbHOE CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
pacmeopos, 0CHOBHbIE NOHAMUSA. U3y4eHHe MaTepHuanoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
Konnenrpanus pPacTBOpOB. PEKOMEHAYEMBIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
[MapruanbHbie MOJISIpHBIE y4eOHHKOB oOyuatormuxcst mpu nomou | 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 TOTCHIHATa M BPC-peitrunra 00
IPYTHAX TapIHAaTbHBIX cMapThoH
MOJISIPHBIX BEJTHMYHH.
Nneanbhele, NpEIEIILHO
pa30aBlicHHbIC W HEHJCaTbHbBIC
PacTBOPBI.
JlaBrieHHe HACBHILEHHOTO Iapa CaMocrosTenbHOoe CamocrositensHoe usydenue | LMS- IIpomex | [1-14]
KOMIIOHEHTAa HaJl PacTBOPOM, U3y4eHUe MaTepHuaoB y4eOHHMKOB, | CCTEMa Ha | YTOYHOE
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ypaBueHuss Payns wu [enpwm. PEKOMEHIYEMBIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
[onmxenne TEMIIEPaTYPhI y4eOHHKOB oOyuatomuxcst pu nomou | Moodle, BaHUE
3aMep3aHusl U [OBBILIEHHE LRS-cucremsr u Experience | komnbiotep, | Ne3
TeMIIepaTypsl KHITCHUS API, amanm3  Texymie# | mmbo
PacTBOpOB. PacTBopumocCTh yCIIEBaeMOCTH TPY TTOMOIIH | TUTAHIIET,
TBEPIBIX BEIIIECTB, BPC-peitrunra 0o
OCMOTHYECKOE JTaBIICHUE. cMapThoH
Pacmipenencare pacTBOPEHHOTO
BEIIIECTBA MEXITy IBYMS
HECMEIINBAIOIUMHUCS
PacTBOPUTEISIMH, SKCTPAKIIHS
Tepmoannamuka JKUJIKUX CamocTosITeTbHOE CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
JETy4nx cMecei. Oobuiee U3y4eHHe MaTepHuaoB y4eOHHMKOB, | CCTEMa Ha | YTOYHOE
JIaBJICHUE Tapa JIETYYuX cMecei, PEKOMEHAYEMBIX 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 Brinosnnenue CamocrosTenbHOe LMS- ITpomex
JaboparopHoii paborbl  Ne3. pacueToB BBIIIOJIHEHUE pacueroB | cucremMa Ha | yTOYHOE
VYscHeHne crnoco0OB  3ajaHus 71a00paTOpHBIX PadboT J1a00PaTOPHBIX 3alaHuii, | OCHOBE TECTUPO
KOHLEHTPAIIN pacTBOpOB. c KOHCYJIbTaI[eH KOHTPOJIIb CMEHBI IP- | Moodle, mis | Banue
IIpoBenenue pacueta IpernojaBaTens uepes aJlpecoB, aHAJIU3 MOBEACHUS | CTyAEHTA: Ne3
KOHLCHTPAIIN pacTBopa KOMMEHTapuu B CTY/ICHTOB TP  IOMOLIHM | KOMIBIOTEP
Pa3NUYHBIME CIIOCOOAMH. 3aJaHUAX LRS-cucremsr u Experience | nu6o

API, aHaIu3 TEKyIleW | MIaHIIeT

YCIIEBaeMOCTH TIPH TIOMOLIH | JTHOO

BPC-pelitnara cMaptdoH
IpomeskyTouHbIi 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-anpecos, | miaHmer

yJlJICHHAs] ayTeHTUQUKALMs | 1100
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npu [IOMOLLIA
pAacTiO3HABaHUS JIUI, aHAIH3
TEKYIIEeH 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
H3yYCHUE
PEKOMEH/1yeMBIX
y4IeOHHKOB

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, oOygaromuxcs 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,  abCoNIOTHasT W cMapThoH
N30bITOYHAS azcopOus.
®dyHnaMeHTanbHOE — ypaBHEHHE
agcopbimu ['mb6ca. YpaBHeHMs
u3orepMbl  aacopbrmu  ['eHpw,
Opeiinnxa u Jlenrmiopa.
Beinonnenne pacueros Brinonuenue 9 CamocTosITenbHOE LMS-
JadopaTtopHoii padoTbl N4, pacueToB BBIIIOJIHEHUE pacdeToB | cucTemMa Ha
YcBoenune OCHOBHBIX nabopaTopHBIX padoT 1abopaTOPHBIX 3aIaHAM, | OCHOBE
3aKOHOMEPHOCTEH  ancopOIuu: c KOHCYNbTaIien KOHTPOJIb CMEHBI IP- | Moodle, mst
pacuer MTOBEPXHOCTH, IperoaBaTens 4depes aJIpecoB, aHAIN3 TOBEACHUS | CTyAEHTa:
3aHAMaeMOit MOJIEKYJION KOMMEHTapuu B CTYACHTOB TIPH IOMOIIU | KOMITBIOTEP
agcopbara Ha  TIOBEPXHOCTH 3aIaHUIX LRS-cucremsr u Experience | mu6o
ajcopOeHTa M KOHCTAaHTHI 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. n3y4yeHue MaTepuaioB y4eOHHMKOB, | CHCTEeMa Ha | YTO4HOE
[ToBepxHocTHas AKTHBHOCTb, PEKOMEHYEMBIX aHaIM3 MOBE/ICHHS | OCHOBE TECTUPO
[TAB u ITUB. Ancop6uus ITAB, y4eOHHKOB oOyuatormuxcst pu nomouty | Moodle, BaHUE
mudmIsHOCTE  MoJekyn IIAB. LRS-cucremsr u Experience | kommbtorep, | Ned
3aBHCHMOCTh  afACcoOpOIMN  OT API, aHaIN3 Texymei | mbo
KOHIICHTPaLH! aacopOTHBA. yCIIEBaeMOCTH TIPY TIOMOIIH | TUIAHIIET,
OcobenHoctn  agcopOIMu  Ha BPC-peitrunra 1Moo
MOBEPXHOCTH  TBEPABIX  Ted, cMapThoH

MOPUCTOCTh MOBEPXHOCTH.
AncopOrusi Ta30B, KamwUBIpHAS
KOHJICHCAIIUS Ta30B. AIcCopOIms
KUJKOCTH, TPaBWIO U 3PPeKT
Pebunnepa. AncopOnus HOHOB,
JIMOTPOITHEIC PAIBL
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HonooOmeHHast agcopoys,
UOHUTBI.
Beinonnenne pacueros Brinonuenue CamMmocTosITenbHOE LMS- ITpomex
JabopaTropHoii pabotrbl  NeS. pacueToB BBIIIOJIHEHUE pacueroB | cucremMa Ha | yTOYHOE
YcBoenune OCHOBHBIX abopaTopHBIX padboT 1abopaTOPHBIX 3aIaHAM, | OCHOBE TECTUPO
3aKOHOMEpHOCTEM ra3oBOU c KOHCYJIbTaluei KOHTPOJIb CMEHBI IP- | Moodle, nns | Banue
agcopOmMu: pacdeT yIeNbHOU mperoaBaTens 4depes aJIpecoB, aHAIN3 TOBEACHUS | CTyAEHTa: Ned
TTOBEPXHOCTH TBEPIOTO KOMMEHTapuu B CTYACHTOB TIPH IOMOIIU | KOMITBIOTEP
azcopOeHTa 3aIaHUIX 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

yIaJeHHas ayTeHTUQHUKANHA | Jr0o

npu TTOMOIIA | cMapTHOH

pacrio3HaBaHMs JIVI, aHAIIN3

TEKyIlIed yCIEeBAEMOCTH MPU

nomomu BPC-pelitunra
Jlucnepcuvie cucmembl. CamocTosITeTbHOE CamocrostenbHoe u3yuenue | LMS- IIpomex | [1-14]
[Ipobnema YCTOMYUBOCTHU U3y4eHHe MaTepHuaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
JUCTIEPCHBIX CHUCTEM. PEKOMEHAYEMBIX aHanmu3 MOBEJICHUS | OCHOBE TECTUPO
CenuMeHTallMOHHAS y4eOHHKOB oOyuatormuxcst mpu omouy | Moodle, BaHUE
YCTOWYUBOCTb. LRS-cucremsr u Experience | kommnbrotep, | Ne5
PackinunuBaroniee aaBiIeHHE 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 n3y4yeHue MaTepHaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
pasmepam, muddepeHnmransHbIe PEKOMEHYEMBIX aHaIM3 MOBE/ICHNS | OCHOBE TECTUPO
KpPHBBIE pacIpeIeIcHus, y4eOHHKOB 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
JydeTnperoMIIcHIE, cMapThoH
Hedenomerpus u
TypOuIumMeTpusi.
CeﬂﬂMeHTaHHOHHbIﬁ 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. n3y4yeHue MaTepHaoB y4eOHHMKOB, | CHCTEMa Ha | YTO4HOE
Knaccudukanus, obpasoBanue n PEKOMEHIYEMBIX 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  Tekyuwei | nmbo
MOPUCTHIE TeTa. YCIIEBAEMOCTH TIPH TOMOIIY | TUIAHIIET,
OcobeHHOCTH M KiTaccu(HUKAIIHS BPC-peifrunra 1Moo
KOJUIOUIHBIX ITAB. cMapThoH
Kpurnueckas KOHIIEHTPALUs
MHIIeIUI000pa3oBanms. Moroiee
nenctBue kKomaouagHeIXx ITAB.
ITpumenenue TTAB.
IIpomeskyTOUHBIH TecT NoS. 1 CamocTosTeabHOoe LMS-
HTorosslii Tect TECTUpOBaHME 10 OaHKy | cucTeMa Ha

TECTOBBIX 3aJlaHWH, 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 HOpMBbI OLIEHKHU
y4eOHBIX MeponpUATHH 0aJ/I0B
MepOonpUATHIA
NunuBuayansueie | Boinmonnenue u 8 3a 071HO [Toarorosnen u nepecnan | 3aJaHue BHIIIOJHEHO 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 MAaKCUMYM
100 Ganos
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6. KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (MPOEeKTOB)
KypcoBblie paboTs! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7. IIlpumepHasi TemMaTMKa NHCBMEHHBIX PpadorT (KYpcoBbIX, pedeparTos,
KOHTPOJIbHBIX, PACYeTHO-TPaduYeCKUX U Ip.)

[TuceMenHbIE pabOTHI y4EOHBIM TUIAHOM HE MPEAYCMOTPEHBI.

8. Bomnpoce! k 3a4ery
Ne i/m Bonpochl
1 [Ipenmer u copepkaHue Kypca. XHUMHUYECKas TEPMOJAMHAMHUKA W €€ OTJIMYHS OT
o01Iel 1 TEXHUYECKOH TePMOAMHAMUKHY.
2 TepMoguHaMuyecKkasi CUCTEMa M €€ apaMeTphI.
3 TepMoIMHaAMUYECKUE TIPOLIECCHI.
4 PaboTa B n3orepMuueckoM mporiecce, paBHOBECHbBIE (0OpaTUMBbIE) M HEPABHOBECHBIE

(HEeoOpaTUMBbIE) TPOIECCHI.

Tennora u pabora.

BHyTpeHHsIs1 DQHEprus U SHTAJIBIINS.

TenmoeMKOCTb.

5
6
7 IIepBoe HayaJ1I0 TEPMOJAMHAMUKH JUIsI IPOLECCOB B UICAIBHOM rase.
8
9

3akon ['ecca.

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

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

12 Kputepun camonpou3BOILHOCTH MPOILIECCOB B M30JIMPOBAHHBIX CUCTEMaXxX, SHTPOMUS
KaK OCHOBHOM U3 HUX.

13 Bropoe Havano TepMOIMHAMUKH JJ1s1 OOpaTUMBIX U HEOOPATUMBIX IPOLIECCOB.

14 CTaTUCTUYECKU CMBIC TOHSTHS SHTPOINHUH, TEPMOJAMHAMHYECKAs BEPOATHOCTh U
¢dopmyna bonbriMaHa.

15 TpeTbe HauasI0 TEpMOAMHAMUKH, TOCTyaT [1naHka.

16 Pacuer sHTponum.

17 Oueprust [ m60ca u sHeprus ['enpmrobIa.

18 Kpurepun paBHOBECHBIX U CAMOIIPOU3BOJIBHBIX ITPOLIECCOB.

19 MaxkcumanbsHast paboTa B M30XOPHO-M30TEPMUYECKOM M H300apHO-M30TEPMUUECKOM

nporeccax.
20 XapakTepucTudeckue QyHKIMH U TEPMOANHAMHYECKUE TTOTCHITUAIBI.
21 3aBucuMocTh dHeprui [ mo6ca u ['enpmromsiia oT Temneparypsl, ypaBHeHus [ mo6oca —
I'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 M30XOPbl XUMHUECKON PEaKIINU.

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 GpazoBeIX Mepexoa0B, ypaBHeHue Knaysnyca — Kitaneiipona.

33 JlnarpaMma COCTOSIHUSL T€TEPOr€HHOM OIJHOKOMIIOHEHTHOW CHCTEMBI, Juarpamma




COCTOSIHHA BOJHI.

34 DU3UKO — XUMUYECKUN U TEPMUYECKUN aHAJIU3BI.

35 CHCTEMBI ¢ IBTEKTUKOM.

36 CucreMbl C KOHIPYSHTHO M HWHKOHTPYSHTHO IUIABSIIUMUCA XUMHYECKUMHU
COETMHEHUSIMU, TIPABUJIO pblyara.

37 CucreMbl ¢ TBEpABIMH pPAaCTBOPaMHU C HEOTPAHMYEHHOW U OTrpaHUYEHHOU
pPacTBOPUMOCTHIO.

38 CucTeMbl ¢ OrpaHUYEeHHON PACTBOPUMOCTBIO B JKUAKOHU (haze.

39 I'padnueckoe n300pakeHUE COCTaBa TPEXKOMIIOHEHTHOW CUCTEMBI.

40 TpexKOMIOHEHTHBIE KUIKHE CUCTEMBI.

41 CucreMsbl ¢ TPOHHOM IBTEKTUKOM.

42 TepMoguHaMuKa JKUAKAX PACTBOPOB, OCHOBHBIC MTOHSTHSI.

43 KoHueHTpanus pacTBOpos.

44 [TapunaibHbIe MOJISIPHBIE BEJTUYMHBI B TEPMOJMHAMUKE PACTBOPOB.

45 3aBUCUMOCTh PAaBHOBECHBIX CBOICTB pacTBOpa OT XHUMHUYECKOTO IMOTEHIMada U
JPYTUX NaplUUATbHBIX MOJISIPHBIX BEJTUYMH.

46 WneanpHbIC, TpeACIbHO pa30aBIeHHbIC M HEUICATbHBIEC PACTBOPHI.

47 JlaBieHME HaCBIILIEHHOIO Tapa KOMIIOHEHTa HaJ PacTBOpOM, ypaBHeHus Paynsa u
['enpu.

48 [lonmxeHue teMmeparypbl 3aMep3aHHs M IIOBBIIIEHHE TEMIIEpaTypbl KUIICHUS
pacTBOpPOB.

49 PacTBOpHMOCTB TBEpABIX BELIECTB,

50 OCMOTHYECKOE TAaBJIEHUE.

51 Pacnipenenenrie pacTBOPEHHOIO BEIIECTBA MEXKIY JBYMS HECMEIIMBAIOIIMMHUCS
PacCTBOPUTENSIMH, SKCTPAKIUS

52 TepMoauHaMuKa JKUAKUX JETY4YUX CMECEH.

53 OOu1ee naBieHue mnapa JeTy4nx cmecei, 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 XMMHUH.

59 IToBepXHOCTHOE HATSIKEHUE.

60 OHEpPreTu4ecKuil ¥ CUJI0BON aCIEKThI TOBEPXHOCTHOTO HATSKEHUS.

61 CBs3b TMOBEPXHOCTHBIX SIBJICHHH C W3MEHCHHEM IIOBEPXHOCTH pasnena (a3 u
IIOBEPXHOCTHOT'O HATSYKEHUSI.

62 Buapl 1 TepMoiMHAMHUYECKHUE OCHOBBI aJIN€3HH.

63 Anres3ust *KHJIKOCTM M CMauyMBaHUE, KPAaeBOM YroJ CMauyMBaHUs, JUOPWIbHAS 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 afcopoimu ['eapu, Opeitnanmnxa 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 aJICOPOLIMHU OT KOHIIEHTPAIMU a1COPOTHUBA.

73 OcobeHHOCTH aIcOpOIUK Ha TTIOBEPXHOCTH 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 ancopO1us, HOHUTEI.

78 [TpobGnema yCcTOWYHMBOCTH JUCTIEPCHBIX CUCTEM.

79 CenuMeHTaIlMOHHAs YCTOMYNBOCTD.

80 PacknuHuBaroniee gaBjaeHUe U arperaTuBHas yCTOM4nMBOCTh, Teopusi JJIDO.

81 Knaccudukanus cnoco60B mojydeHus: AUCTIEPCHBIX CUCTEM.

82 JlucrieprupoBaHye U CTENEHb JUCTIEPTUPOBAHMSL, APOOICHUE U TOMOJL.

83 ITonydyeHune AUCNepCHBIX CUCTEM 3a CYET KOHACHCAIMOHHBIX MTPOIECCOB.

84 Pacnpenenenne yacTul] AMCIEPCHBIX CHCTEM IO pa3MepaM, AudQepeHIraIbHbIe
KpUBBIE pacrnpe/iesieHns, MEIMaHHbII U SKBUBAJICHTHBIN pa3Mep.

85 OnTuyeckye METOAbl JIUCIEPCHOHHOTO aHalIM3a: MHUKPOCKONHNS U JBOHHOE
JaydernpenoMiieHrne, HeeIoMeTpHs U TYpOUTUMETPHS.

86 CenuMeEHTallMOHHBIN aHAIN3 CYCIEH3UH.

87 OCHOBHBIE CBOMCTBA 30JI€H U CYCIICH3HIA.

88 I'enmm u macTel, menTU3aIys.

89 CBolicTBa U YCTOMYMBOCTb 3MYJIbCUH.

90 [Tonydenue, pazpylieHue U MPUMEHEHHUE YMYJIbCUH.

91 CBolicTBa ¥ YCTOMUMBOCTb MEH.

92 ITonydyenue u npuMeHEHUe MEeH.

93 Knaccudukanus, obpazoBanue u cBoiicTBa a3po3oneidl. OCHOBHBIE XapaKTEPUCTUKHU.

94 TBep/ibI€ TIEHBI.

95 Kanunnsipao — nopuctsie Tena.

96 OcobeHHOoCTH U Kiaccu(ukanus Koouaabix [TAB.

97 Kputnueckasi KOHIIEHTpAIMs MUTEIUI000pa30BaHMSI.

98 Motoiiee aeiictBue koyutouiHbix [TAB.

00yYaKOIIUXCS 0 TUCIHILINHE

9. @oH/J OLEHOYHBIX CPEACTB /s NMPOBeICHHs NMPOMEKYTOYHONH aTTecTaluH

9.1. Ilacmopt ¢oHIa OLIEHOYHBIX CPECTB
Kon
KonTpoaupyembie N
Ne KOHTPOJIUPYeMOii HaumenoBaHue
pa3nebl (TeMbl)
n/n KOMIIeTEeHI[UH OIIEHOYHOI0 CpeACTBA
AUCHUILIUHBI
(MJIM ee 4YacCTH)
1 | OCHOBBI XUMHUYECKOU OIIK-1; OIIK-2 OTyeTsl 110 J1abopaTOpHOM padboTe
TEPMOJAUHAMUKH TecToBbie 3a1aHus
Bomnpock! k 3x3ameny
2. | OCHOBBI KOJIJIOMIHOM OIIK-1; OIIK-2 OT4etsl 110 TabopaTopHOU paboTe

XUMHUHU

TecTOoBBIE 3aMaHUA
Bormpocsl k 3k3aMeny
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9.2. TunoBble KOHTPOJIBLHBIC 32JaHUS UM HHbIE MaTepHaJbl, HeOOX0AUMBbIe I1JIsI
OLlEHKHU 3HAHMHd, YMEHUIi, HABBIKOB U (MJIM) ONbITA JAeSATEJIbHOCTH, XaPAKTEPU3YIOIIMX
3Tanbl (POPMHUPOBAHUSI KOMIIETCHIIHII B polecce 0CBOeHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

9.2.1. KoMIuieKT HHANBUAYAJIbHBIX 3aaHH

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

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

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

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

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

Pacuertnl no Ja6opaTopHoii padore Ne3. YscHeHue cnocoO0B 3aJaHUs KOHIICHTPAIHH
pactBopoB. [IpoBenenune pacyera KOHLIEHTPALUU PACTBOPA Pa3IMUYHBIMU CIIOCOOAMHU.

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

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

Paccuurars agcopbmuio I' mns (ykaseiBaercsi BemecTBo [IAB) Ha moBepxHOCTH ero
BOAHOTO pactBopa mo 3aBucuMoctd ¢ = fIN) mpu 7 = 303 K. OueHutp NPpUMEHUMOCTH
ypaBHeHHsT JIeHrmiopa JUIsi MOHOMOJEKYISApHOW ancopbumu. Paccuumrtath mpenenbHyo
ancopOruto [y, TUIOIANB, 3aHUMAEMYIO OJHOM MOJICKYJION aacopOaTa Ha TMOBEPXHOCTH H
KOHCTaHTY ajicopouunu K.

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

Paccunrarh ynenpHYIO MOBEPXHOCTH aJcOpOeHTa M0 M30TepMe ajcopOumu OeH3o0la Ha
€ro MOBEPXHOCTH. BennunHa MOBEPXHOCTH, 3aHUMAEMOM MOJIEKYJIOM a30Ta Ha MOBEPXHOCTH
ancopbenTa By =49x1020 m2,

IIpoueaypa oueHuBaHuA:

IIpouenypa oneHUBaHUS BBIIIOJIHECHHBIX UHAVBUYAJIbHBIX 3aJaHUI IIPUBECHA B I1. 5.

9.2.2. OOpa3ubl NPOMEKYTOYHBIX TECTOB

IlIpemecm:
1. XuMHU4YecKast TEPMOJAUHAMHUKA!
a) NO3BOJISIET ONPEAETUTh BO3MOXKHOCTb, HAlpaBI€HUE U TIIYyOMHY NPOTEKAHUS

XUMHYCCKOI0 Mpo1recCa B KOHKPCTHBIX YCIIOBUAX
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0) U3y4aeT CKOpOCTb M MEXaHU3M IPOTEKaHWs XUMHUYECKHMX IIPOLIECCOB B
Pa3IUYHBIX Cpellax MPH Pa3InYHbIX YCIOBUAX

B) paccMaTpuBaeT MPOILECChl 00pa30BaHUsI PACTBOPOB, UX BHYTPEHHIOIO CTPYKTYPY
U BaxKHeiIlne CBOICTBa, 3aBUCUMOCTb CTPYKTYPhl U CBONCTB OT MPHUPOJbl KOMIIOHEHTOB
pacTtBopa

r) U3y4aeT  OCOOCHHOCTHM  CBOMCTB  pacTBOPOB  DJEKTPOJIUTOB,  SIBJICHUS
AIIEKTPOIPOBOTHOCTH, JIEKTPOIIN3a, KOPPO3UHU, pabOTy TalbBAHUYECKHX dJIEMEHTOB.

2. XuMHnueckass KHHETHKA:

a) MO3BOJISIET OMPEACIUTh BO3MOXHOCTh, HAIlpaBJICHUE W TIYOWHY TNPOTEKAHHS
XUMHUYECKOTO MpoIiecca B KOHKPETHBIX YCIOBUSIX

0) HW3y4aeT CKOPOCTh M MEXaHHW3M TIPOTEKaHUS XHMHYECKHUX IMPOIECCOB B
Pa3IMYHBIX CpeAax MPHU Pa3IUUHbBIX YCIOBHUSIX

B) paccMaTpuBaeT MpoIecchl 00pa3oBaHMs PaCTBOPOB, UX BHYTPEHHIOI CTPYKTYPY

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

r) uU3ydyaeT  OCOOEGHHOCTH  CBOWCTB  pacTBOPOB  AJIEKTPOJMTOB,  SIBJICHUS
JIEKTPOIIPOBOIHOCTH, IEKTPOIN3a, KOPPO3HUHU, paOOTY TalbBaHUYECKHX DJIEMEHTOB.

3. OOpatuMblii TEPMOJMHAMHYECKUN TIPOIECC — TPOIecC, NPH KOTOPOM IS
BO3BPALICHUS CUCTEMBI B UCXO/IHOE COCTOSIHUE
a) TpeOyeTcs CoOBepIICHUE BHENTHEH pabOThI Hall CHCTEMO
0) He TpeOyeTcs COBEPIICHHE BHEITHEW pabOThI HAJl CUCTEMOM
B) TpeOyeTCs SHTAIBITUS
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 IIOCTOSIHCTBY CBSI3aHHOM SHEPIUU CHCTEMBI
S. Jlnist HeKoTOpoii ra3oBoit peakiuu aA + bB <> mM + nN KOHCTaHTa paBHOBECHS
BbIpaXkaeTcs
P! x P’
a) KP = P[jn PBm
M X N
Pln X Pm
0 K, =0
P/ x P,
b
P+ P
B) Kl’ = [lqn B;n
P’ + P
Plﬂ + Pnl
" K
A + B
6. MounsipHas KOHLIEHTpaLUsl
a) YHCIIO MOJIEH pacCTBOPEHHOTO BEILIECTBA B OJJHOM JIUTPE PACTBOPA;
0) YHCIIO MOJICH SKBHBAJCHTOB PACTBOPEHHOTO BEIIECTBA (pPaBHOE YHCIY MOJIEH,
YMHOXXEHHOMY Ha (PaKTOp KBUBAJICHTHOCTH B OJJHOM JIUTPE PacTBOPA;
B) YHCIIO MOJIeH pacTBOPEHHOI'O BEIIECTBA B OJTHOM KHMJIOTPaMMe PacTBOPUTEIIS;
T) YHCIIO TPaMMOB pacTBOpeHHOro BemlecTtBa B 100 rpamMmmax pactBopa.
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7. MonsanbHas KOHIIEHTpaus

a) YHCIIO MOJIEH paCTBOPEHHOTO BEIIECTBA B OJJHOM JIUTPE PACTBOPA;

0) YUCJIO MOJIEH SKBUBAJECHTOB PACTBOPEHHOI'O BEIIECTBA (PaBHOE YMUCIY MOJICH,
YMHOXXEHHOMY Ha (pakTOp KBUBAJICHTHOCTH B OJJTHOM JIUTPE PACTBOPA;

B) YHCIIO MOJIEH pacCTBOPEHHOTO BEIIECTBA B OJJHOM KHJIOTpaMMe pacCTBOPHUTEIS,

r) YHUCJIO IPAaMMOB pacTBOpeHHOTro BemecTBa B 100 rpammax pactBopa.

8. CremneHb AUCCOIUAIINH ICKTPOJIMTA €CTh BEIMYMHA, KOTOpasi paBHA

a) OTHONICHMIO YUCIIa MOJIEKYJI, PACTIaBIIMXCS HA HOHBI, K 00ILIEMY YHCITY MOJIEKYJ;

0) MPOM3BEICHUIO YWCIa MOJEKYJ, PAclaBIIUXCs Ha HMOHBI, Ha OO0IIee YHUCIO
MOJIEKYJI;

B) CyMMe€ YHCJIa MOJIEKYJI, PACIIaBIINXCS HA UOHBI, M OOIIIEro YHCIia MOJICKYIT;

9. CkopoCTh XUMUYECKON pEAKIIUU ECTh

a) W3MEHEHHE KOJIMYECTBA BEIIESCTBA B CIMHUILY BPEMEHHU

0) U3MEHEHHUE KOHILICHTPALUU pearupyroluX BEIIECTB B €IUHUILY BpEMEHU

B) A3MEHEHNE KOJIMUECTBA BEIIECTBA B €AUHUIIE 00bEMA

r) U3MEHEHHE KOHILIEHTPAIMH PearupyonuX BEIIeCTB B eIUHHIIIE 00beMa

10. CKOpoCTh XMMUYECKOHN peaKkuu

a) IPSIMO MPOTOPIIMOHATBHA MPOU3BEICHUIO KOHIICHTPAIUH pearupyomux BEIIeCTB,
B34ATBIX B HGKOTOpBIX CTCIICHAX

0) 00paTHO TMPOMOPIMOHAIBHA TPOM3BEICHUIO KOHIICHTPALMA  pearupyromnux
BCIICCTB, B34AThHIX B HGKOTOpBIX CTCIICHAX

B) IPsIMO  MPOMOPIMOHATBHA YaCTHOMY KOHIICHTPAIMA pPEarnpyrollux BEUIECTB,
B34TBIX B HGKOTOpBIX CTCIICHAX

T) 00paTHO MPOMOPIMOHATbHA YaCTHOMY KOHIICHTPAIIUH pearupyromux BEUIECTB,

B3ATBIX B HCKOTOPBIX CTCIICHAX

1. Karanuzatop

a) HE W3MEHSIET BEIMYMHY KOHCTAHTHI paBHOBECHS Uil OOpaTUMBIX pEaKIIMii;
BIUSHUE KaTajlu3aTopa B O3TOM CJIydae 3aKJII0YaeTcsi TOJNbKO B YCKOPEHUHU JIOCTHUKEHUS
PaBHOBECHOT'O COCTOSIHUS;

0) W3MEHSET BEJTMYUHY KOHCTAHTHI PABHOBECHS JJIsi OOPAaTHMBIX PEaKIUii; BIUSHUE
KaTajau3aTopa B 3TOM Cllydyae 3aKJIIOYaeTcsi TOJBKO B YCKOPEHHH JOCTH)KEHHS PaBHOBECHOIO
COCTOSIHUS;

B) U3MEHSET BEJIMYMHY KOHCTAHTHI paBHOBECHs Ui OOpaTHMbIX peakIuil U He
BIIUSIET HA JOCTH)KEHHE PAaBHOBECHOT'O COCTOSIHUS;
r) HE W3MEHSET BEJIMYMHY KOHCTAaHTBHl DPABHOBECHUS [UIsI OOpAaTUMBIX pEaKIIMii;

BJIMAHUC KATAJIM3aTOPA B 3TOM CJIy4acC HC 3aKJIIOYACTCA B YCKOPCHUUN JOCTUKCHHA PaBHOBCCHOT'O
COCTOsSIHHA.

Tecm Nol:

- TepMOI[I/IHaMI/IKa IMO3BOJIACT ONIPCACINTD:

a) HanpasieHnue npoTrekanusi CaMOMPOU3BOIBHBIX (PU3UKO-XUMHUUECKUX MPOIIECCOB
0) [Ipenenbl mpoTeKaHUs CaMOTIPOU3BOJIBHBIX (PU3HKO-XUMHUUYECKHUX MTPOIIECCOB

B) CxopocTh NpoTeKaHus (PU3UKO-XUMHUIECKUX MPOIECCOB

T) OCHOBHBIE THUIIBI U CBOWCTBA JUCIIEPCHBIX CUCTEM
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- Xumudeckass KHHETHKA TTO3BOJISICT OIMpECACIINTD:

a) HanpasieHnue npoTrekanusi CaMOMPOU3BOIBHBIX (PU3UKO-XUMHUUECKUX MPOIIECCOB
0) [Ipenensl mpoTeKaHHst CAMOIIPOU3BOJIBHBIX (PH3UKO-XMMUYECKHUX MPOLIECCOB

B) CxopocTh poTeKaHus (PU3NKO-XUMHUIECKUX MPOIECCOB

T) OCHOBHBIE THUIIBI U CBOWCTBA JUCIEPCHBIX CUCTEM

- XuMuYeckasi TepMOJIMHAMUKH pacCMaTpPUBAET:

a) Haubonee o01mure 3aKkOHOMEPHOCTH MPOTEKAHUS IPOLIECCOB B MPUPOJIE

0) B3anMHbIe ipeBpateHus TeTIIOThI U pabOThI

B) 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYCCKUX PEaKIHil, KPOME KHHETHYECKHIX
r) KuneTnueckue 3aKOHOMEPHOCTH MPOTEKAHHSI XHMUYECKHX PEaKInui

- TepmonuHaMuKa u3y4yaer

a) HCKIIIOYUTCIIBHO HCPABHOBECHBIC COCTOSIHUA CUCTEM
0) PaBHOBECHBIC COCTOSIHUSI CUCTEM

B) MIPOIIECCHI, MPOTEKAIOITNE OECKOHEYHO MEJICHHO

r) IPOIIECCHI, TPOTEKAIOIINEe OECKOHEYHO OBICTPO

- XuMuUecKas TepMOJMHAMUKA

a) omnpenensieT BO3MOXKHOCTH, HANpPABJICHUS W IpPeNeiabl NPOTEKaHUS XUMHUYECKHX
peaKkuuit

0) OIIpeeNsaeT NePEX0Abl XUMUUYECKON YHEPTHUU B IPYTUe BUJIbI SHEPIUU

B) U3y4aeT BO3HUKAIONIME TpPU MNPOTEKaHUU (DU3UKO-XMMHUYECKHX MPOLECCOB

sHepreTudeckue 3 eKTol
r) U3y4aeT CKOPOCTh MPOTEKaHUs (PU3NKO-XUMHUECKUX TPOIIECCOB

- XuMHUecKasi TepMOJMHAMUKA

a) JaeT BO3MOXKHOCTh pacueTa TeIUIOBOro OajaHca OTIENBHOTO Tpolecca WU
TEXHOJIOTUYECKOTO MPOoLecca B IIEJIOM

0) BBISIBUTH  ONTUMAIIbHBIC YCJIOBUH TPOBEICHHS XHMHUKO-TEXHOJIOTHIECKOTO
npoiiecca

B) MO3BOJISIET OMpEETICHUE OCHOBHBIX ITapaMETPOB U YCIOBUH MPOBEIEHUS XUMHUKO-

TEXHOJIOTHYCCKHUX ITPOICCCOB

r) aeT  BO3MOXKHOCTb  PETyJIUPOBaTh  CKOPOCTb  TMPOBEACHHUS  XHUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB

- TepMoanHaMuyeckasi CUCTEMa — 3TO COBOKYITHOCTh OOBEKTOB,

a) MEXIy CO00H M OTIEICHHBIX OT APYIMX TEJ WM BHEITHEH cpeabl BOOOpakaeMoi
rpaHuLei
0) B3aMMOJICHCTBYIOIIMX MEXIY COOOH M OTAEJICHHBIX OT APYTHX TEN WU BHEITHEH

Cpebl pealIbHOM I'PaHULIC

B) HE B3aMMOJEHCTBYIOIIMX MEXKIY COOOH M OTIEJIEHHBIX OT JPYruX Tell WIN
BHEIIIHEH cpeibl BOOOpakaeMoi rpaHuIlei

T) HE B3aWMOJCUCTBYIOIINX MEXAYy COOOW W OTIENCHHBIX OT JPYIHX TN WU
BHEIIHEN CpeJbl peaIbHOM IpaHMIIeH

- B n30n1poBaHHBIX TEPMOJIMHAMUYECKUX CUCTEMAaX
a) HE MPOUCXOAUT 0OMEHa YHEPTHEH U BEIIECTBOM C OKPYKAIOIIEH cpenoid
0) MIPOUCXOAUT OOMEH PHEPTHEH 1 BEIIECTBOM C OKPYKAIOIIEH cpeoi
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B)

HE MPOUCXOIUT OOMeHa »HHepruer, HO MPOUCXOIUT OOMEH BELIECTBOM C

OKpYKarolleu cpenou

r)

MPOUCXOAUT OOMEH »JHEpPrue, HO HE TMPOUCXOIUT OOMEH BEIIECTBOM C

OKpYKarolleu cpenou

a)
6)

B)

B Hen3oaMpoBaHHBIX TEPMOINHAMUYECKUX CUCTEMAX

HE IPOUCXOUT OOMEHA YHEPTHEH 1 BEIIECTBOM C OKPYKAIOIIEH cpeaon
MPOUCXOIUT OOMEH WJTU SHEPTUEH, I BEIIECTBOM C OKPYKaIOIIeH cpenoit

HE MPOUCXOIUT oOMeHa »HHepruer, HO MPOUCXOIUT OOMEH BEUIECTBOM C

OKpYKarolleu cpenou

r)

MPOUCXOAUT OOMEH »JHEpPrue, HO HE TMPOUCXOIUT OOMEH BEIIECTBOM C

OKpYKarolleu cpenon

a)
6)

B)

B 3aKkpbIThIX TEPMOIMHAMUYECKUX CUCTEMAX

HE TTPOUCXOAUT 0OMEHA YHEPTHEH 1 BEIIECTBOM C OKPYKAIOIIEH cpeaon
MPOUCXOIUT OOMEH WJIU SHEPTUEH, I BEIIECTBOM C OKPYKAIOIIEH cpenoit

HE MPOUCXOIUT oOOMeHa »HHepruer, HO MPOUCXOIUT OOMEH BEUIECTBOM C

OKpYKarolleu cpenou

r)

POMCXOTUT OOMEH OJHEepruei, HO HE MPOUCXOIUT OOMEH BELIECTBOM C

OKpYKarolleu cpenou

Tecm No2:

XUMHAYECKUM INOTCHIMAJIOM B I/1306apHO-I/130TepMI/I‘IeCKI/IX YCIIOBUAX SABJIACTCA

JaCTHasA NpOU3BOJHAA MO KOJIMYCCTBY KOMIIOHCHTA

sHepruu ['n66ca

sHepruu ['enpMronbna

SHTAJIBITNHT

SHEPTUU

YactHas mpou3BojHas >Hepruu [mOOca Mo KOJIMYECTBY KOMITOHEHTA SIBIISICTCS

XUMHUYCCKUM IMOTCHIIUAJIOM B YCIIOBUAX

a)
6)
B)
r)

2)
5)

B)
r)

paBHa

N30XOPHO-U30TEPMHUUECKIX
U300apHO-U30TEPMUIECKUX

M300apHO-U303HTPOTTHMIHBIX

HU30XOPHO-U309HTPOIUUHBIX

Bce camonpon3BosibHBIE HEOOPATHMBIE XUMHYECKHE TTPOIECCHI TIPOTEKAIOT
C YMCHBIICHUCM XUMHWYCCKOI'O MOTCHIHAJIa CUCTCMBIL

C YBEITMUCHUEM XMMHUYECKOTO OTEHIIHAIA CUCTEMBI

IMpUu MOCTOAHHOM XUMHYCCKOM MMOTCHIHAJIC CUCTCMbI

IpY HYJEBOM XMMHUYECKOM HMOTEHIIAJIE CUCTEMBI

Bce camonpon3BoipHbIE 00paTHMbIe XUMHUYECKHE MTPOIECCHI TPOTEKAIOT

C YMEHBIICHHEM XUMHYECKOTO MOTEHIIAIA CUCTEMBI

C YBCIIMYCHUCM XUMHUUYCCKOI'0O MOTCHIINAJIa CUCTCMBI

P TIOCTOSIHHOM XMMHUYECKOM MOTEHIINAIIE CUCTEMBI

IIpU HYJICBOM XUMHUYCCKOM MMOTCHIHUAJIC CUCTCMbI

BenmmunHa XMMHYECKOTO IMOTEHIHANA B HM300apHO-M30TEPMUYECKUX YCIIOBHAX

9Hepruu ['eIbMIoJbiia OTHOTO MOJIS BEIIEeCTBA
9HEepruu [ enpbMrobiia OHOTO KUIOTpaMMa BeIIecTBa
sHepruu ['m66ca 0JHOTO MOJIS BEIIeCTBa

sHepruu [ m60ca 0fHOTO KHJIOTrpaMMa BeIecTBa
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- Bblpa)KeHI/Ie I XUMHUYCCKOTI'O ITOTCHIINAJIa UACAJIbHOI'O Ir'a3a.
o) p=p’+RTIgp
0) n=p’+RTInp
B p=p’-RTlgp
r) n=p’—RTIp

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

- DYruTUBHOCTH — 3TO BEJIMYUHA, KOTOPYIO HYKHO ITOACTABIIATH B BEIPAKECHUE IS

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

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

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

r) XUMHYECKOTO TIOTEHIMaja peallbHOTO Tras3a, 4YTOOBbl TOJYYHTH 3HAYCHHE

TCIINIOEMKOCTH MACAJIBHOI'O Ira3a
- Bblpa}KeHI/Ie JJI1 XHMHUYCECKOr'o IMOTCHIMaJlIa HEUMJACAJIbHOI'O Ira3a.:

) u=p’+RTlgf
0) u:uo-i—RTlnf
B  p=p’—RTlgf
r) u:uO—RTlnf

- Koaddunmentom GpyruTuBHOCTH peanbHOTO ra3a Ha3bIBACTCS

a) OTHOIIICHUE JaBJICHUS K PYTrUTUBHOCTH

0) NPOM3BECHUE IaBJICHUS HA (PYTUTUBHOCTH
B) OTHOIIIEHHUE (PYTUTUBHOCTH K JABJICHUIO

r) CyMMa JaBJieHUS U PYyTUTUBHOCTH
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Tecm Ne3:

1. B naeanbHbIX pacTBOpax MEXMOJIEKYISIPHOE B3aUMOJICHCTBUE

a) MPHUCYTCTBYET, HO OHO OJIMHAKOBO JIJISI MOJICKYJ BCEX KOMIIOHEHTOB PacTBOpa

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

B) OTCYTCTBYET

r) OTCYTCTBYET JJIsl MOJIEKYJI HEKOTOPhIX KOMIIOHEHTOB pacTBOpa

2. B uneanbHBIX pacTBOpax MpH CMEIICHHH KOMIIOHCHTOB

a) €CTh BBIMTPBIII SHEPTHUU U TOITOMY TEIUIOBOH 3(¢deKT oOpa3oBaHHUs pacTBOpa
paBeH HYJIO.

0) HET BBIMTPBINIA SHEPTHUU U TIOITOMY TEII0BOM 3 (EeKT 0Opa3zoBaHus pacTBOpa HE
paBeH HYJIO.

B) HET BBIUTPHINIA SHEPTHH M TMOATOMY TEIIOBOW 3¢ (dEeKT 00pa3oBaHUsI pacTBOpa
paBeH HYJIO.

T) €CTh BBIMTPBIII YHEPTHUU U ITOAITOMY TETUIOBOM 3P (deKT 00pa3oBaHuUs pacTBOpa HE
paBeH HYJIO.

3. Jnst uaeanbHbIX KUJKUX PaCTBOPOB COCTAB 3a1a€TCSA

a) KOHIIEHTpaLUE KOMIIOHEHTOB

0) AKTHBHOCTBIO KOMITOHEHTOB

B) (yTrUTUBHOCTHIO KOMIIOHEHTOB

r) KOHIEHTpaluel 1 aKTUBHOCTHIO KOMIIOHEHTOB

4. Jlyist HeneanbHBIX KHUIKHX PACTBOPOB COCTAB 33/1a€TCs

a) KOHIIEHTpaIuell KOMIIOHEHTOB

0) AKTUBHOCTHIO KOMITOHEHTOB

B) (YTUTHBHOCTHIO KOMITOHEHTOB

r) KOHI[EHTpaIlMel 1 aKTHBHOCTHIO KOMITOHEHTOB

5. AKTHBHOCTb — 3TO BEJIMYHMHA, TIOJICTABIISISI KOTOPYIO B YPAaBHEHUS IS

a) pPacTBOPOB, MOKHO TIOJyYUTh CBOMCTBA MPEACTHHO Pa30aBICHHBIX PACTBOPOB.

0) UJeabHBIX PACTBOPOB, MOYKHO MOJIYYUTh CBOMCTBA HJI€aTbHBIX PACTBOPOB.

B) UJCaBbHBIX PAaCTBOPOB, MOXHO TOJYYUTh CBOWCTBA MPENEIBbHO pa30aBICHHBIX
pacTBOpPOB.

r) HEUJICATbHBIX PACTBOPOB, MOXHO MOJIYYUTh CBOMCTBA UJICATBHBIX PACTBOPOB.

6. CBolicTBa HEUICATBHBIX PACTBOPOB OMHUCHIBAIOTCA C MOMOIIBIO MOHSTHS

a) AKTUBHOCTH

0) JTABJICHUS

B) ¢yruTuBHOCTH

T) KOHIICHTPAIIUN

7. 3akoH Payns rmacur, 4ro

a) paBHOBECHOE JaBJIEHWE TMapa KOMIIOHEHTa HaJ HJAealbHbIM PAaCTBOPOM
MPOMOPIHUOHATIEHO MOJIBHOM JI0JI€ 3TOTO KOMIIOHEHTA B PACTBOPE.

0) HEPAaBHOBECHOE JIaBJICHHWE TMapa KOMIIOHEHTa HaJa UJealbHbIM pPacTBOPOM
MPOMOPIHNOHAIEHO MOJIBHOM JI0JI€ 3TOTO KOMIIOHEHTA B PAaCTBOPE.

B) pPaBHOBECHOE JaBJICHUE MTapa KOMIIOHEHTA HaJl /IealbHBIM PACTBOPOM HE 3aBUCUT
OT KOHIIEHTPAIIUU YTOTO0 KOMIIOHEHTA B PAaCTBOPE.

r) paBHOBECHOE JaBJICHWE Iapa KOMIIOHEHTAa HaJ HEUJEalbHbBIM PAaCTBOPOM
MPOMOPLHNOHAIEHO MOJIBHOM JI0JI€ 3TOTO KOMIIOHEHTA B PAaCTBOPE.

8. 3akoH ['eHpu riacut, 4To aBJ€HUE MTapa PaCTBOPEHHOr0 BEILIECTBA HAJT

a) HEUICaTbHBIM PACTBOPOM HEIMPOIMOPIHUOHAIEHO MOJBHOM JI0JI€ 3TOTO BEIIECTBA B
pacTBope.

0) MpeenbHO Pa30aBICHHBIM PACTBOPOM IMPOMOPIHMOHATHHO MOJBHOM JI0JIe ATOTO
BEIIIECTBa B pacTBOpE.

B) UAcabHBIM PACTBOPOM HE 3aBHCUT OT KOHIIEHTPAllMM 3TOTO BEIIECTBA B
pacTBope.
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r) IpefeNbHO pa30aBlIEHHBIM PAcTBOPOM HE 3aBUCHUT OT KOHIIGHTPALUU 3TOTO
BEILECTBA B pacTBOPE.

9. CymMmapHoOe 1aBiieHUE MapoB Hal UACAIBHBIM PaCTBOPOM

a) JUHEHMHO H3MEHSeTCS OT JaBJeHMs] Mapa pacTBOPHUTENsS A0 JaBieHHUS Mapa
pacTBOPEHHOTO BEIIECTBA

0) HEJIMHEWHO W3MEHSETCS OT JaBJICHUS Iapa PAacTBOPUTENS OO JAaBlEHHUS Mapa
pPacTBOPEHHOTO BEIIECTBA

B) JUHEHHO W3MEHSETCS OT (DYTMTUBHOCTH PACTBOPUTENSA 10 (DYTHTHBHOCTH Tapa
pPacTBOPEHHOTO BEIIECTBA

T) HEJTMHEHHO U3MEHSAETCS OT (PYrHTUBHOCTH Tapa PacTBOPUTENS A0 (YTUTHBHOCTH
napa pacTBOPEHHOTO BEIIeCTBA

10. Jnst cunbHO pa30aBICHHBIX PACTBOPOB CHIDKCHHE TEMIIEPATyphl 3aMep3aHmHs
MPOMOPIIUOHATIEHO

a) MOJIIPHOM KOHIIEHTPAIMHU BEIIECTBA B PACTBOPE

0) MOJISTTLHOM KOHIIEHTPAIIMY BEIIECTBA B PACTBOPE

B) MOJIbHOI J10JI€ BEIeCTBa B pacTBOpE

r) MacCOBOM J0JI€ BEIIECTBA B paCTBOpPE

Tecm Ned:

1. JucnepcHast cuctema COCTOUT U3

a) JMCTIEPCUOHHOM (pa3bl M JUCTIEPCHOM Cpeibl

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 pa3apoOsieHHas,
a Ipyras - CIUIONTHAs

0) reTeporeHHass CHCTeMa, cocTosmas U3 JByX (a3, OJHa U3 KOTOPBIX
pa3apoOeHHas, a Apyrasi — CIJIONIHAs

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 TJIOMIAAN TPAHUIIBI pa3/erna

0) OTHOIIIEHUE MACCHI TUCTIEPCHOM (ha3bl K TUTOIAAN TPAHUIIBI pa3iesia

B) OTHONICHHE TUTOIIAIA TPAHUIIBI pa3jielia K Macce TUCIIEPCHON CHCTEMBI

r) OTHONICHHE TUIOLIa/IU TPAaHUIIBI pa3zelia K Macce IUCIepCHOM (a3bl

4. YKaxXuTe eIMHULY BECOBOU yIEIbHON TOBEPXHOCTH

a) m? / Ke

6) H/u®

B) m? / H

T) KZ/ m?

5. JucnepcHas cucrema 310

a) TOMOTEHHasl CHCTEMa, COCTOsIIas U3 ABYX (pa3, oJHa U3 KOTOPBIX pa3apoOseHHas,
a pyras - CIIOUTHAs

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

B) TOMOTEHHAsl CHCTEMa, COCTOSIIIIAs U3 ABYX pa3apo0eHHBIX (a3

r) reTeporeHHasi CHCTeMa, COCTOSIIIAs U3 IBYX HEepa3ApoOIeHHBIX (a3
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6. YKaxuTe eIUHUIY 00bEMHON yeIbHOM MOBEPXHOCTH
a) w? / w

6) 1/m

B) m? / Ke

r) KZ/ m?

7. Benuunna qucnepcHoCTH paBHA

a) o0paTHOMY pa3Mepy 4acTHI]

0) pa3Mmepy 4acTuIl

B) MPOMOPLUOHANIbHA Pa3Mepy YacTHI]

r) 00paTHOMPOIIOPLIMOHANIEHA Pa3MepPy YaCTHI]

8. Oueprust [ m60ca qucnepcHOM CUCTEMBI TPOTIOPITMOHAIBHA
a) TUTONIA/IA TPAHUIIBI pa3jena

0) BEJTMYMHE TTOBEPXHOCTHOTO HATSHKCHUS

B) 00BeEMY TUCTIEPCUOHHOMN Cpebl

r) Macce TUCIEPCUOHHON Cpeibl

0. [ToBepXHOCTHOE HATSKEHUE €CTh MOBEPXHOCTHASI YHEPTHS €IUHHUIIBI
a) MaccChl TUCTIEPCHOM (ha3bl

0) MacChl UCTIEPCUOHHOMN Cpebl

B) Beca JUCTIEPCHOM (pa3bl

r) TUTONIA/IA TPAHUIIBI pa3jena

10. OCHOBHOE ypaBHEHHE TEPMOJINMHAMUKHU JUCTIEPCHBIX CUCTEM
a) dG =-S8dT +VdP + cdB + 2p,dn; + ¢dq

0) G =-8dT +VdP + cdB + Z,dn; + ¢dg

B) dG =-TdS + PdV + odB + Zn,du, + qdo

r) dG =-ST+VP+cB+Zpu,n, +¢q

Tecm No5:

1. 3o01H OTHOCSTCS K TUCIIEPCHBIM CHCTEMaM THIIa

a) JKUIKOCTB — KHUIKOCTh

0) KUJKOCTh — TBEP/IOE

B) TBEPJI0€ — KHUIKOCTh

r) TBEPJOE - Ta3

2. T'enu HEYCTOMYMBHI U CO BPEMEHEM

a) KOaryJmpyroT

0) KOAJIECITUPYIOT

B) NENTU3UPYIOTCA

T) KOH(pOpMUPYIOTCS

3. CycneH3uu OTHOCSTCS K JUCIEPCHBIM CUCTEMAaM THIa

a) JKUIKOCTB — KHUIKOCTh

0) KUJKOCTh — TBEP/IOE

B) TBEPJ0€ — KHUIKOCTh

T) TBEPIOE - Ta3

4. 3041 — 3TO CUCTEMBI TBEPIOE — KUIKOE

a) CpEIHEIUCTIEPCHBIE

0) cpenHe- U TpyOoarCIIepCHBIC

B) rpy0oIuCTIEpCHBIE

r) BBICOKOJIUCIIEPCHBIE

5. CycneH3uu — 3T0 KOHUEHTPUPOBAHHBIE CUCTEMBI TBEPIOE — KUIKOE
a) CpeIHEIUCTIEPCHBIE
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cpenHe- U TpydoarcCIepCHBIC
rpy0oIuCTIEpCHBIE
BBICOKOOUCIICPCHBIC

I'ean — 310
KOHILICHTPUPOBAHHBIE BHICOKOIUCIIEPCHBIE CUCTEMBI TBEPAOE — JKUJIKOE
KOHIICHTPHUPOBAHHBIE BHICOKOIUCIIEPCHBIC CHCTEMBI )KHIKOE — TBEPIOEC

KOHLICHTPUPOBAHHBIE 30J11
HU3KOKOHLEHTPUPOBAHHBIE NACTHI

OMyJIbCHH IOJIYYaIOT IIyTEM

a. TOMOTCHU3aLUH

0. 1eIMYIBTUPOBAHUS
B. CTITH3ALIH

T. KOAryJsuu

ITacTe! — 3TO KOHIOCHTPHUPOBAHHBIC CUCTEMBI TBEPAOEC — KUIKOC

CpeHEUCTIEPCHbIE
CpenHe- U TpyOOIuCIIepCHBIC
rpy0onucnepcHbie
BBICOKOJTUCTICPCHBIE

Ilentusanug — 3to

nepexoy 30J1€i B reiau

Mepexo rejiei B 3011

Mepexo] CyCleH3ui B MacThl

nepexo/] NacT B CyCIeH3UU

OMYJbCUU — 3TO AUCIEPCHBIE CUCTEMBI THIIA
TBEPJ0E — KUIAKOE

KUJKOE — TBEPIIOE

KHUJKOE — KUJKOE

KUJKOE — ra3
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10. OOpa3zoBaTeibHbIC TEXHOJOTMH M MeETOAHMYECKHE YKA3aHHMSA 10 OCBOCHHUIO
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 33aHUSX;

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

Kypca 1Jis IPOBEPKHU IIPENoaBaTeiieM.



11.  YuyeOHO-MeTOAM4YeCKOe U HHMPOpPMALMOHHOE o0ecreyeHHe JTUCHUNIHHBI
(y4eOHOrO Kypca)

11.1. Oo0s3aTenbHas JuTEpaTypa

Ne bubiunorpaguueckoe onucanue Tun (y4eOHMK, KouaunvecTBo
n/n yuyeOHOe mocoomne, |B OMOIHOTEKE
y4eOHo-
MeTOoHYeCKOoe
nocooue,
NPaKTHKYM, Ap.)
1 ITonosa, A.A. ®usnueckas xumus | YuebHoe nocodue | DCb «Jlanb»
[DnexTpoHHBIN pecype] : yued. mocobdue / A.
A. TlomoBa, T. b. Ilomosa. - CankTt-IlerepOypr
: Jlanb, 2015. - 494 c. : un. - (YueOHHUKYU AJist
By30B.  CnemnuanbHas  JuTeparypa). -
DNeKTpOHHO-0MOIMoTeuHast cucreMa «JIaHbpy.

- ISBN 978-5-8114-1796-4.

2 CBupuaos, B.B. ®uzuueckas xumus | YaeOHoe mocooue | DCb «Jlanb»
[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.

3 I'puroppeBa, JI. C. dusmueckas xumus | YdeOHOE mocobue 9BC
[DnexTpoHHBIH pecypc] : yueOHOe mocobue / «IPRbooks»

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.
4 TumoBeie pacuerbl 1o ¢usmdeckor U | Ydebnoe mocodue | DBC «Jlanb»

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.

5 Escrudees, E.H. [Iporieccsl Ha moBepxHocTH | YyeOHOe mocobue 3BC
paznmena ¢a3 [DIeKTpoHHBIA pecypc] : yueo. «IPRbooks»

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.

6 Hepsoun B.A. ®uznueckas xuMus | YdeOGHoe mocooue 9BC
JUCIIEPCHBIX CUCTEM [DIIEKTPOHHBIN pecypc] : «IPRbooks»
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




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. : wu1. - 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

AdanacreB, b. H. ®wusnueckas xumus
[DnexTpoHHBI pecypc] : yueb. mocobue
mis By3oB / b. H. Adanacees, 1O. II.
AxynoBa. - Cankr-IlerepOypr : Jlaus,
2012. - 463 c. : wi. - (Y4eOHUKH nJIs
By30B. CrieuuanbHas JATEepaTypa). -
DIIeKTPOHHO-OMOINOTEUHAS cucremMa
«JIauby. - ISBN 978-5-8114-1402-4

YyebHoe rocodue

9CB «Jlaup»

13

MopaueBckuii, A.I'. duszndeckass XUMHS.
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.

YyebHoe rocodue

9CB «Jlaup»

14

duzuyeckass U KOJJIOMIHAS  XUMUS
[OnexkTpoHHBIA pecypc] : MOPaKTHKYM :
yue0. mocobue / I1. M. Kpyruskos [u ap.].
- Cankrt-IlerepOypr : Jlans, 2013. - 208 c.
: wi - (Y4eOHUKHM  UISI  BY3OB.
CnenuanpHast JTUTEPATYpa). -
DNeKTpOHHO-0MOIMOTEeYHAS cucTemMa
«Jlaapy. - ISBN 978-5-8114-1376-8

Y4yebHoe rmocodue

9BC «Jlaaby»

apyrue GoHAbL:

Ne
n/n

bubauorpaguyeckoe onucanue

Tun (y4eOHMK,
yueOHoe mocodue,
YueOHO-MeToAuYecKoe
nocodue, NPaAaKTHKYM,
ayamo-, BUAe0Nnocoous

u 1p.)

KoanuyecTBO B
OHMoJIMoTEKE

Ocraneako ['.1I. VYudeOGHO-MeTOmMuecKoe
rmocodue 1o gucuuruHe «duzmueckas u
KOJUIOWIHAS XVMUS»

Y4yeOHO-MEeTOINYECKOE
rocooue

MeTtoanyeckuit
KaOMHET
Kadeapol
«Xumus,

XHUMHUYECKHE
MPOLIECCHl U
TEXHOJIOT U

COI''TACOBAHO

JlupexTop HaydHOU OMOIMOTEKH

« »

(noonucv)

20 1.

MII

A. M. AcaeBa
(U.0. Pamunus)
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11.3. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAMOHHOH  CeTH
«HTepHeT»

- ByrtiepoBckue coo0menusi. HaydHblii aHII0-pYyCCKOSI3BIYHBIA  XUMHYECKUI
xkypHai.  [lyOmukyeT cTaThi TIO  OCHOBHBIM  pasfeiaM  XHMHH HU  CMEXHBIM
nucuumnHaM. JKypaan 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 Hay4HbIe COOOLIEHUS 1 0030pbI 0 XMMHH MIPOLIECCOB, MPEACTABISAIONINX OCHOBY
NPUHIUIIMAIBLHO HOBBIX TEXHOJIOTHH, CO3/1aBaéMbIX B MHTEpecax YCTOMYMBOIO Pa3BUTHS, WU
YCOBEPIICHCTBOBAHUS JIEHCTBYIOIINUX, COXPAHEHUs MPUPOJHONW Cpeibl, SJKOHOMHUU PECypCOB,
sHeprocOepexenus. Bxogur B [lepeuens BAK u cucremy PUHII. JlocTyrneH MONTHOTEKCTOBBIN
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 o0Onactu oOmIel XuMum, OMOXUMUH, CIIEKTPOCKOIIMU, XUMUU OKpYKarolen cpensl. JlocTyneH
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

11.4 IlepeyeHb NPOrpaMMHOIO oOecredeHUus

Ne HaumenoBanue 110 | KosuvyectBo | PekBH3UTHI 10roBopa (1ara, HomMep, CPoOK
n/n JIMLEH3UI AeHCTBHS)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpox
JENCTBUS - OECCPOTHO
2 Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok

newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok 1eHCTBHS - 0ECCPOUHO

3 Monyib - Horosop Ne 258/207 ot 31.03.2017r.
KHUT000€CIIEUEHHOCTH

11.5. Onucanmne MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, HEeo0X0aIuMOoMH hifi {:
OCYLIeCTBJICHUS 00pa30BaTeIbLHOIO MpoIecca Mo JUCHUIINHE (MOIYJII0)

Ne HaumenoBanme IlepeyeHb OCHOBHOTO DakTHYeCKU
n/n 000pyAO0BaHHBIX odopynoBanust agpec y4eOHBIX .
YueOHbIX KAOUHETOB, Ka0OMHETOB, ~ 3
Jaboparopuii, Jaboparopwuii, i é E
MAaCTepPCKUX 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
ITomenienue i | cTynbs  ydeHwdeckue, | Camapckas o0,
CaMOCTOSITEILHOU IIK ¢ BbIxomoM B ceTh | I. TOnBATTH, VI
paboThI. VYuebnast | UnTepuet benopycckas, 14,
ayIuTOpHUs U1 nosuimsg no TII
MPOBEICHUS 3aHATUN Ne48, stax 4
CEMUHAPCKOTO THIIA.
YyeOHast ayTuTopus IS
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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
Ka0OMHETOB,
Jaboparopwuii,
MAaCTepPCKHUX H
ap.

Iiaomaab, m?

KoJunuyecTBo
MOCATOYHBIX MECT

KYpPCOBOTO
IIPOEKTUPOBAHMUS
(BBITIOJIHEHUS KYPCOBBIX
pabor). YueOHast
ayIUTOPUS JUTS
IIPOBEJEHUS TPYNIIOBBIX
u VHIMBHU1yaJIbHBIX
KOHCYyJbTaIil. Y4ueOHas
ayIUTOpUS JUTS
MPOBENCHUS 3aHATHI
TEKYILIEro KOHTPOJIS |
IIPOMEKYTOUHOU
aTTeCcTaluu

I'-401

KomnberorepHbiii  kiacc.
YyeOHast ayTuTOpHs IS
MPOBEICHUS 3aHATHU
JIEKIIHOHHOT'O THIIA.
VYueOHas ayuTopus s
MPOBENCHUS 3aHATHI
CEMUHAPCKOTO THIIA.
VYueOHas ayuTOpHs IS
MIPOBEACHUS
na0opaTOpHBIX  PadoT.
VYueOHas ayuTopus s
KYpPCOBOTO
MIPOCKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
pabor). VYuebHas
ayTuTOpUs IS
MPOBEACHUS TPYIITOBBIX
51 WHIMBUIYaIbHBIX
KOHCYNbTalui YueOHas
ayTuTOpUs IS
MPOBEICHUS 3aHATHU
TEKYIIETO KOHTPOIS |
MPOMEKYTOYHOMN
aTTeCTaluu

VIJIK-314

IlepeHocHol TIpOEKTOP,
JKpaH, CTOJIbI
YYEHHUYECKHUE, CTOJI
MPENOAABATENbCKHIM,
CTYJIbS, JIOCKa
ayIuTOpHas
(MapkepHas),
BBIXOJIOM B
Nurtepner

IIK ¢
CETh

445020,
Camapckas  001.,
r. TomparTtu, yi.
benopycckas,

16B, mo3unms 1o
TII Ne41, stax 3

74,3

21

Aynuropus
BEOKOH(EPEHITHIA.
YuebHas ayuTOpHst IS

DKpaH TeJIeBU3HOHHBIN,
HIMpMa, IMPOKEKTOp Ha
HITaTUBE, CTOJI

445020,
Camapckast  00:1.,
r. Tomearru, yiu.

17,9
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Ne HaumenoBanme IlepeyeHb OCHOBHOTO DakTUYeCKU
n/n 000pyAO0BaHHBIX odopynoBanust agpec y4eOHbIX .
Y4eOHbIX KAOUHETOB, Ka0OMHETOB, ~ 3
Jaboparopuii, Jaboparopwuii, i é E
MACTEePCKUX M Jp. MACTEePCKUX U =t 9 E
00bEKTOB LIS ap. g E z
NpoBeAeHUs = § =
NPAKTHYECKUX U = = 2
J1a00paTOPHBIX =
3aHATHH
MPOBEICHUS 3aHATHM | IPENOJABATEIIbCKHIA, benopycckasi,
JIEKUHOHHOTO THUNA. | CTYJI 16B, no3unusa mno
VYueOHas aymuTopus Uil | IPErnoaBaTeIbCKHUH, TII Nel0, sTax 8
MPOBEACHUSI  3aHATHM | TpaHCIApAHT-
CEMHHapPCKOT0 TUIA. | IePeTSHKKA, CUCTEMHBIH

VYueOHas ayIuTOpHs IS
KypCOBOTO
MPOEKTUPOBAHHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor). YyeOHas
ayJaUTOPUS TUTst
MPOBE/ICHUS TPYIIIOBBIX
" WH/IMBUTyaTbHBIX
KOHCYyNbTallii YdeOHast

ayIUTOpUS JUTS
MPOBENCHUS 3aHATHI
TEKYyILIEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTeCcTaluu

VYJIK-810

0JIOK
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	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Рецензирование рабочей программы дисциплины:
	Срок действия рабочей программы дисциплины до 06 сентября 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.

		2023-02-01T16:59:51+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




