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1. OFBEKT, IIEJIb U 3ATAYX OCBOEHUA N CHUIIJIMHBI

JlucuunianHa paccMaTpUBAeT BOIIPOCHI, CBSI3aHHBIE CO CBOMCTBAMH U CTPYKTYpOil
XUMHUYECKHX BEIIECTB, C OCOOCHHOCTSAMH W 3aKOHOMEPHOCTSMHU IPOTECKAHUS XHUMHYECKUX
MPOIIECCOB, YCTAaHOBJICHHUEM MATEMAaTUYECKUX 3aBUCHMOCTEH OCHOBHBIX XapaKTEPHUCTHK
XUMHUYECKHUX MTPOIIECCOB.

Henbto  aucuumiuuHel  "@dusmyeckas XuUMHS"' ~ ABISETCS  M3YYEHHE  OCHOBHBIX
3aKOHOMEPHOCTEH XMMHUYECKUX SIBJICHUH, IIMPOKO UCIOJIB3Ys MPHU STOM (HU3HYECKUE 3aKOHBI U
METOIbI UCCIICIOBAHHSL.

Onupasice Ha SKCIEPUMEHTAJIbHBIC JIaHHBIC OTICIbHBIX XHWMHUYECKHX JIUCIUIUIMH
dusnueckass xumusi 0000maeT WX, BBIBOJAUT W3 HUX OOINME 3aKOHBI M, TakuM oO0Opa3om,
CIOCOOCTBYET AAJIbHEHIIIEMY Pa3BUTHIO XUMUYECKON HAYKH.

dusndeckas XUMHS HE TOJIBKO 3aKIaJbIBacT PYHIAMEHT JIJIS TIOCIEAYIOMIET0 U3y4eHUs
CIIEIUATILHBIX TEXHOJIOTMYECKUX TUCHUIUIMH, HO U (OpPMHUpPYET y OYIyIIHMX CIEIHUATUCTOB
HAy4YHBIA B3TJIA] HAa MHDP B IEJIOM, pacmupseT W Yrayonser u3 MupoBos3peHue. OnHa
criocoOcTBYeT (OPMHPOBAHUIO HMHXKCHEPHOTO  MBIIUICHHUS, YIIIYOJIseT W OObeIuHSET
dbyHIaMEHTaJIbHBIE 3HAHUS OCHOBHBIX 3aKOHOB IMPHUPOJIbI, KOTOpbIE OBUIM W3Y4YEHBI MIPH
OCBOGHUHU NPEIBIIYIIUX TUCHUIUIMH, U SIBISETCA TEOPETHYECKOW OCHOBOM pa3zHOOOPa3HBIX
TEXHOJIOTHYECKHUX MPOIIECCOB.

OcHOBHOE BHUMaHUE B TIPETIOIaBaHUY AUCHUIUTIHBI YIETSETCS CO3IAHUI0 CUCTEMbI 3HAaHUN U
MIPEJCTABIICHUIA, YTO B IaJIbHEUILIEM [TO3BOJIUT:

e 00001IaTh Pe3yabTaThl TCOPETUUECKUX U IKCIIEPUMEHTAIIBHBIX UCCIICIOBAHMIA;

® HCMONb30BaTh YPaBHEHHS XMMHMYECKUX pEaKIMi JUIs ONHUCAaHUS KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,;

® BBLITNOJHATh TEPMOJUHAMUYECKUE M XHUMHYECKHE pacyeThl I IUIAHUPOBAHUSA H
MPOBEACHUS QU3UKO-XUMHYECCKUX IKCIICPHUMEHTOB;

® HCIIOIB30BaTh METOABl XUMHYECKON WACHTU(DHKAIMKM s onpeaeiieHus (a3oBOTro
COCTaBa U3YYaEMBbIX CUCTEM.

B PE3YIBTATC OCBOCHUA JUCHUIIJIMHBI CTYJACHT JOJI?KCH

3HATH

L4 OCHOBHBIC 3aKOHBI U ITOHATUA (1)H3HII€CK0ﬁ XUMUU,

. IIEpBOE, BTOPOE HAaYajaa TEPMOJUHAMUKHI

L4 TEPMOANHAMHWYCCKOEC OITMCAaHUC yCJ'IOBI/II\/JI XUMHUYCCKOI'0 PaBHOBECHUA U METOJbL
pacucTa BbIX0Ja MPOAYKTOB PCAKIINU:

. pacueTsl (pa30BbIX PaBHOBECUI B OJJHOKOMIIOHEHTHBIX CUCTEMAX;

. XUMUYECKYIO TEOPHUIO PACTBOPOB, METOAMKY pacdeTa KOHILIEHTPAalUUl pacTBOPOB,
OIIPEECIIEHUsI CBOMCTB PACTBOPOB HEDJIEKTPOIIUTOB,;

. JMarpaMMbl COCTOSIHUS ABYX- U TPEXKOMIIOHEHTHBIX KOHICHCUPOBAHHBIX CUCTEM,;

yMeTh

L4 IMOJIB30BATHCA METOAAMU TCOPETUUCCKOI'O U SKCIICPUMCHTAJIBHOTO UCCIICAOBAHU A,

° OIINChIBAThH KOHerTHBIfI TEXHOJIOTHYECKON nponecc ypaBHCHUAMU XUMHUYCCKUX
peaKkmii;

. ONpENEATh HaIlpaBICHUE IMIPOTEKaHWs IIpoLecca, a TaKXKE pPacCUUTHIBAThH
TEIJIOTHI XMMUYECKUX PEAaKIUH IIPU 3aJaHHOU TeMIIepaType;

° pacCUUThIBATh KOHCTAHTBI XHMHYCCKOI'O pPaBHOBCCHUA MW € HX IIOMOIIBIO
OIIPEIENAT BBIXOJ IIPOJLYKTOB XMMUYECKON PEAKIUU;

° pacCUnThIBATh (1)330BBI€ PAaBHOBECHUA JKUAKOCTH-TIAP, XKXHUIAKOCTH-KPUCTALII B
OJHOKOMITOHCHTHBIX CUCTEMAX,

. YMETb IO0Jb30BATbCS IUAarpaMMaMU COCTOSIHUS JBYX- M TPEXKOMIIOHEHTHBIX

CHUCTEM;



J IPOBOJIUTH 00001IeHHE 1 00pabOTKY 3KCIIEPUMEHTAIBHBIX TaHHBIX .

BJ1aj1eTh
o METOAMKAMHU pEIIeHHs 3a7ad B 00JacTH €CTECTBEHHBIX HAYK W WHIKECHEPHOM
IIPAKTHKE.

[Ipomniecc wm3yuyeHus AWCIUIUIMHBI HAmpaBieH Ha (OPMHPOBAHUE CIEIYIOMINX
KOMIICTCHITHM

CnocobeH HCMoOab30BaTh MareMaThueckue, (usnyeckue, (U3MKO- XUMHYECKHE,
XUMHYECKHE METOIbI IS pelieH s 3a1a4 mpodeccruoHanbHoi aestensaoctd (OITK-2).

2. MECTO [JUCHUILIMHBI B OCHOBHOH OBPA3OBATEJBLHOHN
ITPOI'PAMME

JluciumiamHa OTHOCHTCS K o0s3arenbHOM yactu brnoka 1 «Jlucuurummeabl (MOTYIIN)»
ydyeOHOro rmiaHa. basupyercs Ha 3HAHMSIX M YMEHHUSX, KOTOpPbIE CTYACHT MNpHOOpEN mpu
OCBOEHUU IPEIIIECTBYIONINX JUCIUILINH: XUMHUS, MaTeMaTHKa, (PU3uKa.

3HaHUSA, YMEHUS U HAaBBIKM, MPUOOPETEHHBIC NMPU OCBOCHUU ITAHHOW IUCIMIUIUHBI,
peaNn3yroTCs CTYJCHTOM MPH W3YyYCHUHU MOCIEAYIOMNX AUCIMIUIAH (JUCIIEPCHBIC CHCTEMbI U
MIOBEPXHOCTHBIC SBJICHUS, OXpaHa TPy/a U Jp.), MIPOX0XKICHHH YUeOHOM WIIH MPOU3BOICTBEHHON
MPAKTUKH, POXOXKIEHUHN TOCYAapCTBEHHON UTOTOBOM aTTECTAIINH.

3. CTPYKTYPA U COAEP KAHUE JUCHHUITJIMHBbI
3.1. Pacnpenesienue yueOHbIX YaCOB MO TeMaM JUCHHUILIMHBI M BUAAM 3aHATHI

HaumeHnoBanue tem KonnuecTBo yacos
(comepaKaTenbHbIX MOJTyJIEH) Beero B ToM uncie
Jlexuun| TIpaxt. |Jla6op.| CPC
CemecTp TpeTHii/TpeTuit
Tema 1. OcHOBHbIE TIOHATUS U 3aKOHBI 29/35 6/1 8/2 15/32
¢uznueckoit xumuu. Havana TepMonHaMuku
Tema 2. Xumnueckoe paBHoBecue. Pa3zoBoe 31/35 8/1 8/2 15/32
paBHOBECHE
Tewma 3. PacTBOpbI HEINEKTPOITUTOB 37/36 4/1 18/2 15/33
Tema 4 da3oBble paBHOBECUS ABYX- U 43/35 10/1 18/1 15/33
TPEXKOMIIOHEHTHBIX CUCTEM
Tewma 5. CBoiicTBa paCTBOPOB AJIEKTPOIUTOB 40/34 6/0 16/1 18/33
KonrtakTHast paboTa (I0MOJHUTEIbHAS ) 4/6
Wroro mo BuaM 3aHsTHi 158/192 | 34/4 68/8 | 56/180
Kontpoins 54/18
CemecTp ueTBepTHI/4eTBEPTHIH
Tema 6. DIeKTPOIHBIE MOTEHIUATIBI
raJIbBAHUYECKUE DJIEMEHTBI 34132 8/1 8/1 18/30
Tema 7. XuMudeckass KHHETUKA 38/31 9/1 9/1 20/29
KonTaktHas paboTta (IONMOTHUTEIbHAS) 2/6
Hroro no Buaam 3aHsATHI 70/66 17/2 17/2 36/62
Kontponb 0/0
Uroro: 288/288 | 51/6 0/0 85/10 | 92/242




3.2. Jleknuu
Tema 1. OcHOBHBIC OHATHS M 3aKOHBbI pusuveckoi xumuu. Hayana

TEePMOIUHAMUKH
Conepyxanue TeMBbI 1:

OcHOBHbIE MOHATHS TEPMOJAMHAMUKHM: CUCTEMA M BHEIIHSS Cpeda, THUIBl CHUCTEM
(oTKpbITadA, 3aKpbITast, H30aupoBanHHas). [Ipouecc, Temora u podora kKak 1Be GopMbl epeaadn
sHepruu. COCTOSHUE CHUCTEMbl, MapaMeTpbl COCTOSHHUSA (PKCTEHCUBHBIE U HMHTEHCUBHEIC).
OYHKIMK COCTOSIHMS M UX oOmme cBoiictBa. OCHOBHBIE TEpMOAMHAMHYECKHE (YHKUIUU
(BHYTpEHHSISI SHEprus, OSHTaJIbIUs, SHTpomnus, sHeprus [ub6ca, sueprusi ['enbmronbua).
CrangapTHOEe COCTOSHME U CTaHAApTHBIE TepMoauHaMuyeckue (yHKUIUU cucteMbl. [lepBoe
HA4yaJ0 TEPMOJUHAMMKHU - 3aKOH COXpaHEHUs 3Hepruu. CBsA3b MEXKAY DHEPrueil, TEIUIOTON U
pabotoii. PaboTa HekOTOpBIX H30MpoIeccoB. TernoTra. TemioeMKocTh CUCTEMBI. TermI0eMKOCTh
CpedHsiss, WCTUHHAs, MOJSApHas U ylenbHas, wH300apHas W H30XOpHas. 3aBHCUMOCTh
TEIUIOEMKOCTH OT TeMIIeparypbl. BHYTpeHHSS dHeprus Kak (YyHKIHS COCTOSHHS. DHTAIIBITHUS.
TemoBoit »ddekr wu3zoxopHoro u wuzobapHoro mporeccoB. CTaHIapTHAs HHTAIBIUS
oOpa3oBanus BemiecTB. Tepmoxumus. 3akoH ['ecca. TepMmoxuMuyeckue ypaBHEHUSI U PACUETHI.
3aBucuMocTh TemnoBoro »ddekra peakiuun oT Temreparypsl. dDopmymna Kupxroda B
muddepeHIaTsHOM U UHTETpaIbHOM Bue. Ee BBIBO U UCIIONIb30BaHUE.

Bropoe Hawano TtepmoamHaMuku. [Ipomeccel paBHOBECHbIE W HEPAaBHOBECHBIE,
oOpatuMble U HEOOpaTUMBbIE, CAMOIIPOM3BOJIBHBIE M Hecamolpous3BoisibHblE. [lonsTue 00
SHTPOIUHU. DHTPONHS KaK KpUTepuasibHas QYHKIUS aguabaTHUECKUX MPOIECCOB. 3aBHCUMOCTh
saTporuu oT T u P. Kpurepuanbnas (QyHKIHMS H30TEPMHYECKUX IPOLECCOB. J[Ba OCHOBHBIX
dakropa, oOmpeneNsdollMe CIOHTAHHOE IpoTeKaHue npouecca. Kpurepun HampaBieHUs
MPOTEKAaHUs XMMHUYECKON PeaKIuy B U300apHO-U30TEPMHUUECKUX U M30XOPHO-H30TEPMHUUECKHIX
ycnoBusix. JHeprus ['u60ca 3aBucumocts 3uepruu ['n66ca ot T u P. Dueprus ['enbmronbia.
VYpaBuenue ['n66ca-I'ensmronbua. Hemexanuueckas pabota mpoiecca U €e CBsI3b C dHEprueu
I'n66ca

JIuteparypa k Teme 1: [1, 2, Ommoka! McToOYHUK CCHLIKM He HaliaeH., Ommoka!

N CTOYHUK CCBLIJIKM He HallieH. |

Tema 2. Xumuueckoe paBHoBecue U (pa3oBoe paBHOBecHE
ConeprxaHue TEMEI 2:

I'omorennele u rereporeHHsle peakuuu. CocrossHMe paBHoBecus. KoHcraHTa
paBHOBecHsl, CBA3b KOHCTaHThl XUMHUYECKOTO paBHOBeCHs ¢ 3Heprueit ['mb0ca, 3aBUCUMOCTh ee
oT TteMmmeparypbl. Cmenienne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense. Brixon
XUMHUYECKON peakluu; aOCOMIOTHBIA M OTHOCHUTEIbHBIH, TEOPETUYECKMH M MPAKTHUYECKUU.
Pacuer BBIXOJA NPOAYKTOB XMMHMYECKOW peaknMH. XHMHYECKHME PAaBHOBECHsS B pacTBOpax.
N3o6apa u n3oxopa Baut-I'odda.

I'ereporennbie XxuMuueckue paBHOBecHss M UX ocobeHHocTH. Ilonatue o ¢ase,
KOMITIOHEHTE U Yuclie cTeneneil cBo0o bl cuctemsl. [IpaBuio ¢a3 'mb66ca. OnHOKOMIIOHEHTHBIE
cuctemsl. JlnarpaMma coCTOSIHUS BOABI U €€ aHanu3. CBs3b MEKy aBIEHUEM U TEMIEPATYpPOil
B paBHOBeCHOH JnBy(dasHoi cucreme. YpaBHeHue Kianeiipona-Knaysuyca M ero BBIBOJ.
WnrterpupoBanne ypaBHeHus Kranelipona-Knaysuyca. Omnpexnenenue TemiaoTsl (Ha3oBOro
IepexoJia Ha OCHOBE 3aBHCHMOCTH JAaBJIEHHUS HACBIIIEHHOIO Iapa oT Temieparypsl. [IpaBuiio
TpyroHa. OHaHTHO- W MOHOTpONHbIE mpeBpamieHus. IlpaBuno cryneneit OcTBanbia.



[Tepeoxnaxnennas Boaa. [losHas nuarpamma cOCTOSIHUSI BOAbL. [[narpamMma COCTOSHUS CEpBHI.
JuarpamMma cOCTOSTHUSL TUOKCUJIA yTiiepoa.

JIureparypa k teme 2: [1, 2, Ommoka! McTOYHHK CChLIKH He HaiiaeH., Ommuokal
M CcTOYHHK CCHIIKH He Haji/IeH. |

Tema 3. PacTBOpBI HEJIEKTPOJIUTOB.

Conepxanuie Tembl 3:

HctuHHbIE pacTBOpBI, BHUIBI pacTBOpoB. CrOCOOBI BBIPRKEHUS COCTaBa PacTBOPOB:
MaccoBas J0Js, IPOLCHTHAas KOHLEHTpalWs, MOJbHas J0Jsd, MOJSIpPHAas KOHLEHTpauus,
HOpMaJlbHasi, MOJIsUIbHAs KOHUEeHTpauus. [lapiuanbHble MOJIIpHBIE BEJIMYMHBI KOMIIOHEHTOB B

pactBope. YpaBHenue ['n66ca-/lrorema. 3akoHbl pa30aBICHHBIX PACTBOPOB. 3aKk0oH Payns. 3akoH
I'enpu. 3akoH pacripenesnieHusl TPEeThero KOMIIOHEHTa MEXAY ABYMS )KHIKOCTSAMHU, KOTOpbIE HE
cMemmBaroTces. JKkerpakius. OcMmoTuueckoe aaBieHue, 3akoH Bant-T'odda. Xummueckwuii
NOTEHLMaN. 3aBUCHUMOCTh XHMHYECKOrOo IOTEHIMaja OT cocTaBa pacTBopa. [loHsTue
AKTUBHOCTH KOMIIOHEHTa B pactBope. KoadduumeHnt aktuBHOCTH. CBSI3b MEXKIYy U3MEHCHHUEM
TEMIIepaTyp 3aMep3aHusl ¥ KUIICHHUS B PaCTBOPAaX U MOJISUIBHOCTBIO PACTBOPEHHOTO BEIIECTBA.
Kpuockonus u 30y1HOCKOIHSI.
Jluteparypa k Teme 3: [1, 2, Omuoka! UCTOYHMK CCHUIKH He HaiiieH., OummoKka!

N CTOYHHUK CCBLIJIKM HE HallIeH. |

Tema 4. ®a3oBble pABHOBECHS ABYX- H TPEXKOMIOHEHTHBIX CHCTEM.
Conepxanue TeMBI 4:

JlnarpamMmbl COCTOSIHUS ABYKOMITOHEHTHBIX CUCTEM. /luarpaMmbl pacTBOPEHMS, KUTICHMS],
paccioenus. 3akoHbl KonoBanoBa. [IpaBuno perlyara, €ro BbIBOJ U HCIIOJIb30BaHUE.
Tepmuueckuil ananu3. Kpusble oxyaxaeHus U UX aHanus. [{uarpamma niaBieHHs C NPOCTOM
IBTEKTUKOM. J[narpamma IUIaBIE€HUS C OTPAaHUYEHHON PacTBOPUMOCTBIO B TBEPAOM COCTOSHUHU.
Jnarpamma 1iaBieHus ¢ 00pa30BaHUEM YCTOMYHMBBIX XUMHUYECKUX COEAMHEHUHN (C 3BTEKTUKOMN
U TepeTeKTuKoi). Jlmarpamma T1uiaBiieHHsT ¢ O0Opa30oBaHUEM HEYCTOWYUBBIX XUMHUYECKHUX
COCIMHEHU.

JlnarpaMMbl COCTOSIHUSI KOHJIEHCHPOBAHHBIX TPEXKOMIIOHEHTHBIX cHCTeM. I'paduueckoe
n300pakeHre COCTaBa TPEXKOMIIOHEHTHBIX CHCTEM C IOMOUIbI0 TpeyroibHuka ['ub60ca-
Po3eboma. OObemMHass AuarpamMma TPEXKOMIIOHEHTHON CHCTEMBbl. AHAIN3 JHarpaMM IUIaBJIE€HUS
TPEXKOMIIOHEHTHBIX ~ CHCTEM €  IPOCTOM  3BTEKTHKOW.  [lmarpamma  1utaBieHus
TPEXKOMIIOHEHTHBIX CHCTEM C OOpa30BaHMEM YCTOMYHMBBIX XHMHYECKHX COEIMHEHHMH (c
IBTEKTHKOM M TEpeTeKTHKoM).  JluarpamMma TIUJIaBIE€HUS TPEXKOMIIOHEHTHBIX CHCTEM C
o0pa3oBaHMEM HEYCTOWYMBBIX XHMMHUYECKUX coenuHeHuid. IlpaBuno pelyara U ero
HCITOJIb30BAaHUE B CIIy4ae TPEXKOMIIOHEHTHBIX CUCTEM.

Juteparypa k teme 4: [1, 2, Ommoka! McTouyHMK cChbLIKM He HalijgeH., QOmmuoka!l

M cTOYHUK CCHIJIKM He HalileH. ]

Tema 5. CBoiicTBa pacTBOPOB 2JIEKTPOIUTOB
CopepxaHue TEMBI S:
DNEeKTPOIUTHI. DJeKTpoauTHUYecKas aucconuanus. CuiabHble U ciaaOble 3JIEKTPOJIUTHI.

CreneHb M KOHCTaHTA JAUCCOIUAINH CIIA0BIX JIEKTPOIUTOB. 3aKOH pazBeaeHus OcTBaibaa.



PacTBOpBI CHITBHBIX 3JEKTPOIUTOB. AKTUBHOCTD JIEKTPOJIUTA U €€ CBA3b C aKTUBHOCTBIO
noHoB. Teopust cunbHBIX 3MekTponuToB [lebas-I'tokkens. Monnas cuma pactBopa. [IpaBuio
MOHHOM cuiibl. [Ipon3BeaeHne pacTBOPUMOCTH.

JIureparypa k Teme 5: [1, 2, Ommoka! McTOYHMK CCHLIKH He HajiaeH., Ommuoka!l
MCcTOYHHK CCHIIKHM He HajijIeH. |

Tema 6. DeKTpOHBIC TOTEHIIUAIBI U TATbBAHUYECKHUE DJICMEHTHI.
ConeprxkaHue TeMEI 6:
Bo3HukHOBEHHE CKayka TOTCHIMAIa HAa TPaHUIE MeETalI-pacTBop. Toku oOMeHa.

DNEeKTpOXUMHUYECKOE paBHOBecue. BennunmHa 3J€KTPOAHOrO IOTEHLHUAaNa, €€ CBiI3b C
u3MeHeHneM sHepruu ['mb0ca, ¢ aKTUBHOCTBIO MOHOB B pacTBope. ['ambBaHMUYECKHUI AJIEMEHT,
OPUHIUI ero paboThl. DJEKTPOABMXKYIIAA CUJa TaIbBAHUYECKOTO AJIEMEHTa M €€ CBS3b C
AKTMBHOCTBIO HMOHOB B  pacTBope. KOHLEHTpAalMOHHBIM TaJbBAHUYECKUN  DJIEMEHT.
TepMonuHaMuKa TajlbBaHUYECKOIO 3JIEMEHTa. Temora Ipouecca, IHPOTEKAIOIIEro B
rajJlbBaHUYECKOM 3JIEMEHTE U €€ CBfA3b C TeIIoTOW peakuuu. Knaccuduxanus 37IeKTposioB
raJIbBAHUYECKUX JIEMEHTOB. BOnOpOaHBIN JIEKTPOL.

XJOpHBIA 3JEKTPOA. MeTauInyecKue 3JIEKTPOAbl KaK 3JIEKTPOJbl BTOPOro poja
(x10pcepedpsAHbIil 31eKTpo). XKene3Hbli AIEeKTPOoI.

JlutepaTypa k Teme 6: [1, 2, Ommoka! UcTOYHNK CCbUIKH He HaiiieH., Ommnoka!

N CTOYHHUK CCBLIJIKM HE HalleH. |

Tema 7. Xumnueckass KHHETHKA
ConeprxaHue TeMEL 7:
CKOpOCTh XMMHUYECKON peakIuu, CpelHsAs, WCTUHHAs. 3aKOH JCHCTBYIOUIMX Macc.

MosnekynsipHOCTh U MOPANOK peakuuu. KuHeTndyeckoe ypaBHEHHME peakiMM MEepBOro MOpPSIKa.
Kunernueckass kpuas. Ilepumon pacmaga (mepuox mosynpeBpaiueHusi). [lonstue o
MPAKTUYECKOM KOHIIEe peakuuu. KuHeTnueckoe ypaBHEHUE peaki[My BTOPOTo nopsjika. Peakiuun
oOpaTuMmble, MOClIeJ0BaTeNbHbIE, MapajlielbHble. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklun
ot temnepatypsl. [IpaBuno Bant-I'odda. YpaBuenue Appennyca. DHeprus akTupauuu. Teopus
AKTHUBHBIX CTOJIKHOBEHUH. AKTUBUPOBAaHHBIN KOMIUIEKC. KMHETHKA TeTepOreHHbIX XUMUYECKUX
peakuuid. JlumuTtHpyromas crtagus nporecca. OcCOOEHHOCTM MPOTEKaHHUA peakiuu B
KHHeTH4YeCKO! U T dy3MOHHON 00acTsX.
Jluteparypa k Teme 7: [1, 2, Omméka! MCTOYHHK CCHUIKH He HaiiieH., Omnoka!

M CTOYHUK CCHIIKHM He HaliieH. ]

3.3. [IpakTuyeckne (ceMUHAPCKHUE) 3aHATHS

HpaKTI/I‘leCKI/IC 3aHATUA y‘Ie6HHM IJIaHOM HC 3aIlJTaHUPOBAHLL

3.4. JIaGopaTopHbIe padoThI

3 cemecTp

Ne Tema paboThi Oo6wem, | Jlutepa-
/11 yac. Typa

1 Tema 1. OCHOBHbBIC TIOHSATHS M 3aKOHBI (PM3UYCCKON XUMHH. 16/2 [4, 5]

Hauana TepmonriHaMuKkmn

2 Tema 2. Xumuueckoe paBHOBECHE 16/2 [4, 5]
3 Tewma 3. PacTBOpBI HEAJIEKTPOIUTOB 16/2 [4, 5]
4 Tema 4 ®a3oBbIe paBHOBECHS JIBYX- H TPEXKOMITOHEHTHBIX 20/2 [4, 5]




CHCTEM
Wroro 68/8
4 cemectp
Ne O0bemM, | Jlurepa-
Tema paboTsl P
1/ Jac. Typa
1 Tema 5. CBoiiCTBa pacTBOPOB AIICKTPOIMTOB 6/1 [4, 5]
Tema 6. DeKTPOJHBIC TOTCHIIUANBI U TATbBAHHUYECKUE
2 poa H 6/0 [4, 5]
HIIEMEHTHI
3 Tema 7. XuMudeckasi KHHETHKA 5/1 [4, 5]
Hrtoro: 17/2
3.5. CamocTosiTenbHast padoTa cTyAeHTa
3 cemecTp
Ne .
i Bunber caMmocTosiTenbHON pabOTHI CTYICHTA O0mbem, yac.
1 N3ydenne nekimonnoro mMarepuana (He meaee 50% ot oObeMa 40/80
JICKITHIN )
2 [ToaroroBka k madboparopHsiM paboraMm (He MeHee 5S0% ot oObema 38/83
ayJMTOPHBIX JJAOOPATOPHBIX 3aHSATHIN)
3 [ToaroroBka k mpaktudeckuM padoram (He meHee 50% ot oobema -
ayJMTOPHBIX MPAKTUYECKUX 3aHSATHUIN)
4 Brinonnenue kypcoBoro npoekta (36 4acoB) -
3) BrinonHeHnue kypcoBoii paboTsl (27 yacoB) -
6 Brinonnenue nHIMBUyaabHOTO 3a1aHus (He MeHee 9 yacoB) 0/9
Hroro 56/180
4 cemecTp
Ne .
W Buapl camocTosiTennbHON paboThI CTyIEHTa O06mbem, yac.
1 Nzydenue nekimonnoro marepuana (He menee 50% oT o6bema 18/23
JIEKUIUHN)
2 ITonroroBka k nabopatopHbIM pabotam (He MeHee 50% oT oObema 18/30
ayJIMTOPHBIX JIaOOPATOPHBIX 3aHSATUH)
3 ITonroTtoBka k mpakTudeckuM padoram (He meHee 50% oT oobema -
ayJTUTOPHBIX MPAKTHYECKUX 3aHATHI )
4 Brinmonnenue kypcoBoro npoekra (36 yacoB) -
5 Brinonnenue kypcoBoii paboTsl (27 4acoB) -
6 BrinonHenue MHIMBUYa IbHOTO 3a/1aHus (He MeHee 9 4acoB) 0/9
Wroro 36/62
3.6 KypcoBoii npoekT (padora), MHAUBUAYAJIbHOE 3aJaHE
KypcoBoii mpoekt (pabota) no aucuurmiuHe «Dusndeckas XuMus» y4yeOHbIM IIJITAHOM He
PEIyCMOTpEH.

Jnst ctyneHToB 3a04HOM GopMbl O0y4YeHHUS 1O JAUCHUIUTMHE «DU3WYecKas XUMUS»
MPEyCMOTPEHO BBIMOTHEHUE WHANBUAYAILHOTO 3aaHusl (KOHTPOIBHON PaboThI).

TemaTnka WHIMBUAYaTBLHOTO 3a/laHUsI CBSI3aHA C CAMOCTOSITEIBHBIM BBITIOJHEHUEM
pacueTHOi paboThl MO TeMaM JUCIMIUIMHBI, KOTOpbIE HE pPacCMaTPUBAIOTCS Ha JICKIHSX,
MPaKTUYECKUX U JIA0OPATOPHBIX 3aHATHSIX W M3YYAIOTCA CTYJIEHTOM CaMOCTOSTEIBHO B
cooTBeTcTBUU C [4]. O6beM yueOHON HaArpy3Kd MpPH BBINOJHEHWH OJHOTO WHAWBHIYaTbHOTO
3amaHusi — He MeHee 9 wdacoB. PekoMmeHmyeMmblii 00beM TOSCHUTEIBHOW 3alMCKU  T10



WH/IMBUIYaIbHOMY 3a/1aHuIo — He Oosiee 12 crpanun ¢popmara A4 (210x297 mm).

4.00HJ OHEHOYHBIX CPEACTB
4.1 Kputepun u mKajbl 1Jisi HHTETPUPOBAHHON OLIEHKH YPOBHS
chopMHUPOBAHHOCTH KOMIIETEHNH

Cocmasnawowas KomnemeHyuu — NOJHOMA 3HAHUL

- HyJICBOW YpOBEHb: HEBEPHBIE, HE APTyMEHTHPOBAHHBIE, C MHO>KECTBOM I'pyOBIX OLIHOOK
OTBEThl Ha BOIPOCHI / OTBETHI Ha JBa BOIpPOCa U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. YPOBEHb
3HaHWI HIDKE MUHUMAIIbHBIX TPeOOBaHUi;

- MUHUMAJIbHBIN YPOBEHB: JIaHbI HE MOJIHBIE, HE TOYHBIEC U apTyMEHTUPOBaHHbBIE OTBETHI HA
BOIPOCH. YPOBEHb 3HAHWN HW)KE MUHUMAIBHBIX TpeOoBaHMU. JlomymieHo MHOTo TIpyObIX
OIIINOOK;

- TOPOTOBBI YpPOBEHBb: JAaHbl HEJAOCTAaTOYHO IIOJIHBIC, TOYHBIC W ApryMEHTHPOBAHHBIC
OTBETBl Ha BONpochl. [IIOXO 3HaeT TEPMHUHBI, ONpPENCIEHUs M IOHATHUSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHUS, TPUHIHIIBL. J{OITyIIIeHO MHOTO HErpyOBbIX OIIHOOK;

- CPEIHHH YpOBeHb: /[aHbl JOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONpPOCHI. B II€JIOM 3HAaeT TEPMUHBI, ONPEICIICHNS U IOHATHs, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUICHUS, IPUHIHUIIBL. [IOMyIIEHO HECKOJIBKO HErpyObIX OIINOOK;

- NPOJBHMHYTBIA YPOBEHb: JIaHbl IIOJIHBIE, TOYHBIE M APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIPOCHI. 3HAET TEPMUHBI, ONPEACICHHS U TOHITHS; OCHOBHbBIE 3aKOHOMEPHOCTH, COOTHOILLIECHHUS,
HOpUHIMIBL. JIONyIIeHO HECKOIBKO HErpyObIX OIINOOK;

- BBICOKMM YPOBEHbB: JIaHbI II0JHbIE, TOYHBIE U apIyMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI.
3HaeT TEPMHHBI, ONPEICICHUS M IOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILEHUS,
IPUHUMUIBL. [[OIyIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — yMeHus

- HYJICBOH YPOBEHb: IOJHOE OTCYTCTBHE IMOHMMaHHUs CYTH METOAMKH PEUICHUS 3a/1auu,
JOITYIIIEHO MHOYKECTBO I'pyOeHInX ommnOOK / 3a7jaHnsl He BBITIOIHEHBI BOOOIIIE;

- MUHUMaJbHBIH YpOBEHb: claboe MOHMMAaHUE CYTH METOAMKHM peLIeHHs 3aJauu,
JOTYIIEHBI TpyOble ommOKu. Pemenns He o6ocHOBaHBI. He ymeeT ncnoib30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTepaTypy.

- TIOPOTOBBI YPOBEHB: JOCTATOYHOE IIOHMMAHHE CYTH METOJWKH PpEIICHHUs 3aJauu,
JonyiieHsl omuOKku. PemieHust He Bcerja 0OOCHOBaHBI. YMEET HCHOJIb30BaTh HOPMAaTHBHO-
TEXHUYECKylo nmTepaTypy. Crnabo OpHEeHTHpyeTCcs B CIENHANIbHON Hay4yHOW IMTepaType,
HOPMAaTHUBHO-IIPABOBBIX AKTaX;

- CpeIHMI ypOBEHB: B IIEJIOM IOHHMAET CYTh METOJWKH PEUICHUS 3aJa4H, JOMYIICHBI
omnOku. Pemenus He Bceraa 00OCHOBAaHbBI. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHEHATBHYIO HAYUYHYIO JTUTEPATypPy, HOPMATHBHO-TIPABOBEIE aKTHI,

- MPOJBUHYTHI YPOBEHb: B II€JIOM IOHUMAaeT CyTh METOJMKM pELIeHHs 3a/lauH,
JOTyIIeHbl HeToyHOCTH. CriocoOeH 000CHOBATh pElIeHHs. YMEET HUCI0JIb30BaTh HOPMaTHUBHO-
TEXHUYECKYIO M CHEIHMATIbHYIO HAYYHYIO JIUTEpPaTypy, HOpPMaTUBHO-TIPABOBBIE AKThHI;

- BBICOKUH ypoBeHb: [loHuMaeT cyTb MeTouku pemieHus 3aaadu. CriocobeH 000CHOBaTh
peuieHus. YMeeT UCHOJIb30BaTh HOPMAaTHUBHO-TEXHUUYECKYIO U CHEIHMAJIbHYI0 HAy4YHYIO
JUTEPaTypy, IePETOBON 3apyOCIKHBIN OIBIT, HOPMATHBHO-TIPABOBBIE AKTHI.

COCch@JZ}Z}OWClﬂ KomnemeHyuu — e1aoeHue HaBbIKaMU
- HYHCBOﬁ YPOBCHB: HEC NMPOACMOHCTPHUPOBAJI HABBIKU BBIIIOJIHCHUA HpO(I)CCCI/IOHaHLHLIX
3aJga4. HcnoeiTeiBaeT CYHICCTBCHHBIC TPYAHOCTH IIPU BBIITOJIHEHUN OTACIIBbHBIX 3a)1aH1/1171;
- MUHHUMAaJIbHBIN YPOBCHbL: HC MMpOACMOHCTPHUPOBAJ HaBBIKHA BBIIIOJITHCHU A
HpO(l)eCCI/IOHaJ'II)HI)IX 3aJga4. HcneIThIBaCT CYHICCTBCHHBIC TPYAHOCTH IIPU BBINIOJIHCHUHA
OTACIBHBIX 3a,[[aHI/II>'I;



- TIOPOTOBBI YpOBEHb: BIJIQJCET OIBITOM T'OTOBHOCTH K MpOpEeCCHOHATHLHON
NESITEIbHOCTH ¥ MPO(QECCHOHAIBHOMY CAaMOCOBEPIIEHCTBOBAHMIO Ha IOPOTOBOM YpPOBHE.
TpynoBele 1EHCTBHS BBINOJIHSAET MEUICHHO U HEKA4E€CTBEHHO;

- CpeIHHUI YpOBEHb: BJIAZICET CPEAHHMM OIBITOM TOTOBHOCTH K HPO(ecCHOHATbHON
JESITeIbHOCTH M MPO(ECCHOHATLPHOMY CaMOCOBEPIICHCTBOBAHHIO. TpyHOBBIE JEHCTBUSA
BBINOJIHSAET HAa CPEAHEM YPOBHE 110 OBICTPOTE U Ka4eCTBY;

- NPOABUHYTHI YPOBEHb: BJAJEET ONBITOM M JOCTaTOYHO BBIPAKEHHOW JIMYHOCTHOMN
TOTOBHOCTHU K npogeccuoHanbHON JESATEIIBHOCTH " po¢eCCUOHATILHOMY
CaMOCOBEPIIECHCTBOBAHUIO. BBICTPO M KaUE€CTBEHHO BBIIIOJIHAET TPYAOBbIE JCHCTBUS;

- BBICOKHH YPOBEHB: BJIAJICET ONBITOM U BBIPAKEHHOCTHIO JIMYHOCTHOM T'OTOBHOCTH K
podecCUOHATBHON ESTENbHOCTH U NPO(ECCHOHAIBHOMY CaMOCOBEPIIEHCTBOBAHUIO. BEICTpO
Y Ka4€CTBEHHO BBINOJIHSET TPYAOBBIE IEHCTBUS.

0b06wénnas oyenka chopmuposanHoCmu KOMnemeHyull

- HyJICBOH YPOBEHbB: KOMIIETCHIIUU HE CHOPMHUPOBAHBL;

- MUHUMAJIbHBIH YPOBEHbB: 3HAUUTEIFHOE KOJMYECTBO KOMIIETEHIIHI HE c(hOPMUPOBAHO;

- TIOPOTOBBI ypPOBEHB: BCE KOMIETCHIMH C(HOPMUPOBAHBI, HO OOJBIIMHCTBO HA
MIOPOT'OBOM YPOBHE;

- CpeIHUI YPOBEHB: BCE KOMIICTCHIINY C(HOPMUPOBAHBI HA CPETHEM YPOBHE,

- MPOJBUHYTHIN YPOBEHB: BCE KOMIECTCHIIMH C(HOPMUPOBAHBI HA CPETHEM HJIH BBHICOKOM
YPOBHE;

- BBICOKUH YPOBEHbB: BCE KOMIICTCHIIMH C(HOPMUPOBAHBI HA BLICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHy M MPUMep IK3aMeHAIHOHHOI0 OujeTa

1. Tlonstue o cucreme. CucCTeMBbl OTKPBITBIE U 3aKpbITblE, HW30JMPOBAHHBIE U
HeunsoaupoBaHHble. [Tapamerpsl cucremsl. [Ipouecc. [IBe popMbl nepeaun 3HEpruu — TEIIOTa U
pabora.

2. IlepBblil 3aKOH TepPMOJMHAMHMKH. AHAIUTUYECKOE BBIpAXKEHHE U (OPMYIHPOBKA
MEPBOI0 3aKOHA TEPMOJUHAMUKHU.

3. Pabora HEKOTOPBIX MPOLIECCOB: U30XOPHOTO, H300aPHOTO U U30TEPMHOTO.

4. Tennota. TemioeMKOCTb cUCTEMBL. TeMIOEMKOCTh CPEAHSS U UICTUHHAsS, MOJISIpHAsL U
yJlienbHasi, u300apHasi U H30X0pHasi. 3aBUCUMOCTb MOJIIPHON TEMJIOEMKOCTH OT TEMIIEPaTypBhl.

5. Buytpennss sHeprus cucrembl. CocTaBisIONINEe BHYTPEHHEN 3HEepruu. BHyTpeHH s
HHEPIHUsl CUCTEMbI KaK (DYHKIIMSI COCTOSIHHUS.

6. Owrambmus. 3akoH ['ecca. CTaHmapTHBIE TETUIOTHI OOpa3oBaHMs BemlecTB. Pacyer
TETUIOBBIX 3()(EKTOB peaKkIMi Ha OCHOBE CTaHAAPTHBIX TEIJIOT 00pa30BaHMsI BELIECTB.

7. Tennosble 3pdextsl Qp 1 Qv , CBSI3b MEXKY HUMHU.

8. 3aBucuMocTh TemoBoro sddexra peakuu ot Temneparypsl. @opmyna Kupxroda B
muddepeHIMaTbHON U UHTETpalIbHOM (popMe, ee BBIBOJ M aHAJIH3.

9. XapakTepuCTHKa TEPMOJMHAMUYECKHUX IPOLIECCOB: MPOIECChl PABHOBECHBIE H
HEpAaBHOBECHbIE, O0OpaTUMble U HEOOpAaTUMBbIE, CAMOINPOM3BOJIBHBIE U HECAMOIPOU3BOJIBHBIE.
®opMyIupoOBKa BTOPOrO 3aKOHA TEPMOANHAMUKH.

10. Benenne moHsATHE 00 SHTPONMUHU. DHTPONHS HIACATHHOTO Taza. DHTPONHUS Kak
KpUTepHaibHast QyHKIMS Ui aAnabaTHOTo Mmpolecca.

11. M3meHeHHe PHTPONHMM B H30TEpPMHUUYECKOM Tmporecce. OmnpeneneHne HarnpaBiIeHUS
NpOTEKaHHUs U30TEPMHUUYECKOr0 Ipoliecca Ha ocHoBe BenuuH AS u Q/T

12. Dueprust ['expmromnbiia Kak KpUTepUaNbHAs (QYHKIHS IS U30TEPMHO-U30XOPHBIX
IIPOLIECCOB. 3aBUCUMOCTb DHEPIUH [ €IbMIosiblia OT HapaMeTpOB CUCTEMBI.



13. Dueprus ['mbO06ca, ee 3aBUCHMOCTh OT TEMIIEPATypbl W JABICHUS ISl PA3TMYHBIX
cucteM B nuddepeHnraibHOl U WHTErpalbHON (dopme. KputepuaabHble CBOWCTBA IHEPTUU
['u66ca B M30TepMHO-U300apHBIX MPOIIECCaX.

14. Koucranta xumuaeckoro pasrosecus K° | ee BbiBoja, CBsi3b ¢ BenuumHoil AGP.

15. Paznuunbie cOCOOBI BBIpAKEHUS KOHCTAHTHI XUMUYECKOTO paBHOBecHs. [IpuHIUNI
Jle Hlatenbe — bpayna. BinusHue pa3nuuHbIX (QaKkTOpOB HA CMEIICHHE XUMHYECKOIO
paBHOBECHS.

16. Beixog nmpoaykra XHMHYECKOW peakuuu: aOCOMIOTHBIH M OTHOCUTEIBHBIMH,
TEOPETUYECKUI U NMPAKTUYECKUH. Pacder BbIX01a MPOAyKTa XUMHYECKON PEAKIUU.

17. OcobeHHOCTH reTepOreHHbIX XMMUYECKUX PABHOBECHIA.

18. 3aBuCUMOCTh KOHCTAHTHI XMMHUYECKOTO PAaBHOBECHs OT Temmeparypel. M3obapa u
nzoxopa Bant-T'odda.

19. Tlonsitue o dasze, KOMIOHEHTE, Yncie crerneHeit cBodoapl. [IpaBmino a3 ['mb6ca, ero
BBIBO/I.

20. TIpaBuno ¢a3 ['mOOca mis OJHOKOMIIOHEHTHOW CHCTEMBI. JlmarpamMma COCTOSHUS
BOJIbI, €€ aHAJIN3.

21. CBs3b MEXIy JABJICHHEM M TEMIIEPATypOd B PAaBHOBECHOH NBYX(a3HOW cHcTeMme.
VYpasuenue Knaneitpona-Knaysuyca, ero BeiBoa B auddepennnanbHoi hopme.

22. WnrerpupoBanue ypaBHeHUs Kianeiipona-Knaysmyca ais paBHOBECHS )KHUIKOCTh -
nap (KpUCTaUIbl - Map) U KHUJIKOCTh - KPUCTAIUIBI (paBHOBECHUS JABYX KOHJICHCHPOBAHHBIX (ha3).
Omnpenenenue TemIOTH (Pa3oBOro mepexoja Ha OCHOBE 3aBUCHMOCTH JaBJIEHUS HACHIIIEHHOTO
napa ot temmeparypsl. [IpaBuno TpyToHa.

23. Anmaim3 gmarpamm  oHeprust [mO0ca - Temmeparypa A MOIMMOP(HBIX
MoudUKaui U KUAKOCTU. EHaHTHO - 1 MOHOTpOMIHSL.

24. ]Jlmarpamma COCTOSIHHSI cepbl U OeH30(eHOHA.

25. Jluarpamma COCTOSIHHSI TMOKCHA YTIepoaa.

26. Ilepeoxmaxnennas  Boma.  MeractabmwibHele  cocTosiHUS.  [lomumopdmbie
monupuxanuu. [lonnas auarpaMma cOCTOSHUS BOJBIL.

27. CriocoObl BEIpKEHUSI COCTaBa PacTBOPOB. IHTEHCHUBHBIC M YKCTEHCUBHBIC CBOWCTBA
pactBopoB. [lapruansHbie MOJIIPHBIE BETHUYUHBI KOMIIOHEHTOB B PAaCTBOPE.

28. HekoTopble COOTHOIICHUS I TAPIUATBHBIX MOJISPHBIX BEIUYHH. YpaBHEHUE
['u66ca-/rorema. HexoTopsle cBONCTBA MapIIHAIBHBIX MOJSPHBIX BEJTHYMH, KOTOPHIE BBHITEKAIOT
U3 aHaIM3a IMarpaMM MoJISIpHOE CBOMCTBO - COCTAB.

29. 3akoHbI pa30aBIeHHBIX pacTBOPOB. 3akoH Payns. 3akon ['enpu.

30. 3akoH pacrpeneieHHs] TPETHEro KOMIIOHEHTA MKy TBYMS KHJIKOCTSIMH, KOTOPHIE
HE CMEIIUBAIOTCA. DKCTpakiusg. MHOTOKpaTHast SKCTPAKIIHSL.

31. 3aBHUCMMOCTh XMMHYECKOIO IIOTEHIIMAJIa KOMIIOHEHTAa OT COCTaBa WACAIBLHOTO
pacTBopa.

32. BBenecHuWe TOHSATHS AKTUBHOCTH KOMIIOHEHTa B  pacTBOpE. 3aBHCHMOCTH
XUMHYECKOTO TMOTEHIIMajga OT COCTaBa peanbHOro pacTBopa. CTaHAApTHOE COCTOSIHHUE IS
KOMITOHEHTa B PaCTBOPE

33. 3aBUCHMMOCTbh aKTMBHOCTH PACTBOPHUTENSI OT TEMIIEpaTyphl B JByX(a3zHOH cucreme
KPUCTAJUIBI PACTBOPUTEIS - pacTBOp. Y paBHeHue llpenepa. Ero nnrerpuposanue.

34. CBsa3p MEXIy TOHWXKEHHEM TEeMIIepaTypbl 3aMep3aHus ©  MOJSUIBHOCTIO
pacTBopeHHOro BemecTBa. Kpuockonus. [lonsitue 06 20ynuockonuu.

35. JluarpamMmma  COCTOSIHMSI ~ JBYXKOMIIOHEHTHOM  CHCTEMBI C  OTpaHUYCHHOUN
PacTBOPUMOCTHIO KOMITOHEHTOB B HJIKOM COCTOSTHUU. [IpaBuiio peryara, €ro BEIBOJI.

36. Jluarpamma TJIaBKOCTH CHCTEMBI C TIPOCTON ABTEKTUKOW. KpuBBIE OXTaKACHHS, UX
aHaJIN3.

37. Jlnarpamma IMJIaBKOCTH CUCTEMBI C OTPAaHUYEHHON PacTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPJIOM COCTOSIHHH (C IBTCKTUKOH ). KpuBbIe OXJIaKIeHUs, NX aHAIIN3.

38. Jluarpamma miIaBKOCTH CUCTEMBI C IEPUTEKTUKOMN. KpuBbIe OXllax/aeHUs, UX aHAIH3.



39. umarpamma IjIaBKOCTH CHCTEMbI C HEOTPAHWUYEHHOW paCTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSHUU, KpuBbIe OXJaIeHUs, X aHAIIN3

40. /lmarpaMma IUIaBKOCTH CHCTEMBI C 0Opa3oBaHHWEM YCTOWYHMBOIO XHMHYECKOTO
coenuHeHus. KpuBble OXIaXKACHUs, UX aHAJU3.

41. JluarpaMMa IJaBKOCTH CHCTEMbBI C HEYCTOMYMBBIM XUMHYECKHM COCAUHEHHEM.
KpuBble oxnaxaeHus, X aHalu3.

42. ®a3oBBIC paBHOBECHS Map - KUIKOCTh. Y PaBHEHHUE JIMHUU KHUJIKOCTU M JIMHUM Tapa
B UJICANIbHOM crucTeMe.

43. O6mmuit Bun auarpammsl P - X - V. 3akonsl KonoBanosa. Azeorponusi. Jluarpammbl
T - X - ¥V u ux ananus. [lonarue o pekTuduxanuu.

44. TpexKOMIIOHEHTHBIC CHCTeMBI. TpeyrosbHHK coctaBoB. OObeMHas auarpaMma
IUIABKOCTH CHCTEMbI C ABTEKTUKOH. AHAJINW3 3TOH CHUCTEMbl Ha IIJIOCKOCTH TPEYroJbHHKA
COCTaBOB.

45. ObbeMHas AuarpaMMa OTPaHMYEHHOH PpacTBOPUMOCTH KOMIIOHEHTOB B KHJIKOM
COCTOSIHUU. AHaJIM3 3TOM CHUCTEMBl Ha IUIOCKOCTH TpEyroibHUKa cocTaBoB. [IpaBuio
Tapacenkosa.

IIpumep dk3aMeHANHMOHHOTO OHMJIeTA.

TI'OYBIIO «/loHenkuii HANMOHAJIBLHBIN TEXHUYECKUII YHUBEPCUTET»
ITporpamma OakanaBpuat
Hampasnenue noarotoBku 18.03.01 «Xumuyeckasi TEXHOJIOTHSI .
[Mpodune _Xumuyeckas TEXHOJOTHS IPUPOIHBIX YHEPTOHOCUTENIEH U YITIEPOIHBIX MATEPHAJIOB.
Cemectp TpeTuii
YuebOnas JUCHUILIINHA Dusnueckas XUMHUS

Buier Ne 2
1. TlepBslii 3aKOH TEPMOJUHAMHUKHU. AHATUTHYECKOE BhIpaXKeHHE U (DOPMYIHPOBKA
MIEPBOT0 3aKOHA TEPMOIMHAMHKH.
2. Dwueprus ['enbMronbla Kak KpuTepuaibHas QyHKIUS A1 U30TEPMHO-U30XOPHBIX
MIPOIIECCOB. 3aBUCHUMOCTh YHEPTHH [ eIbMIoJIbIla OT TTapaMeTPOB CUCTEMBI.
3. 3agaua (mpunaraetcsi)

YTBep/rKkeHO Ha 3acefaHny Kadeapsl oome, pru3ndeckoit 1 OpraHMIecKol XUMHUN
npoTokosn No  oT 202 r.
3aB. kadeapoii . DK3aMeHaTop

Texkymmii KOHTPOJIb 3HAHUI CTYIEHTOB MPOU3BOAMTCA IO PE3yJIbTaTaM IPAKTHUYECKHUX
(ceMUHapCKuX) 3aHATHI, BBINOJHEHHUS JIaOOPAaTOPHBIX PAadOT, MHAMBHUIYAIBHOTO 3aJlaHUs, BO
BpEMsI KOHTPOJIBHBIX OIPOCOB B XOJI€ NPOBENCHNUS 3aHATHH.

HUToroBblii KOHTPOJIL B BHJE DK3aMEHA, KOTOPBIM IPOBOJUTCS COIVIACHO Trpaduka
y4eOHOro Ipolecca.

KPUTEPUU

OLICHMBAHMS YK3aMEHALMOHHOM PadoThI N0 JucHHIINHE «Du3nyeckass XMMHD)

AJs1 o0ydaromuxcs Mo HanpapjaeHuio noarorosku 18.03.01 Xumuueckasi TeXHOT0OTHsl

B xaxxmom Owmiere coaepXuTcs 2 TEOPETHYECKMX BOIMpOCa W OJHA 3ajaya. 3aJlaHusiM
COOTBETCTBEHHO MPUCBAUBAIOTCS cienyromme BecoBbie kodddummentsr: 0,3; 0,3 u 0,4. Cymma
BECOBBIX KO3((UIIMEHTOB pPaBHA €IUHUIIC.

OTBeT Ha KaXka0e 3aganue oleHuBaercs no 100-0anpHOi 1IKae.

B cnywae Tteopernueckoro 3amanHus ouneHka «100» craBUTCA B ciaydae IOJHOIO
CHUCTEMHOTO PAaCKpBITHS BOIpoca 0e3 KaKux-Tu00 HeTOYHOCTeW. bainmbsl cHHUMaroTCs, ecnu B
OTBETE YNYILIEHbl Kakue-Inbo BTOpOCTENEHHbIE MOMEHTHI (1o 10 0amioB), HOMyHIEHBI
HECYIIECTBEHHbIE HETOYHOCTH (M0 10 06amioB), MOMYIIEHBI CYIIIECTBEHHBbIE HETOYHOCTH IPHU
MPaBUIILHOM OTBETE B 11€JIOM (70 25 0ayioB), Mpy HEAOCTATOYHOM TPEICTABIICHUN MaTEpPHAIIOB
(6anmbl CHUMaKOTCA KaK MPOICHT HEJOCTAIONIEr0 MaTepralia ¢ y4eTOM €ro 3HaYMMOCTH ).



B ciyuae 3agaun ouenka «100» cTaBUTCs B cilydae MPEACTABIECHUS MOJIHOIO PELIEHUS C
MPAaBWIBHBIM XOJOM M TOYHBIM OTBETOM, MPH BEPHOM YKa3aHMM €IMHUI[ HU3MEpPEHUs BCEX
(U3HYECKUX BEJIMYMH M BBHIMIOJTHCHHOM ITOJIHOM aHAIHM3e Pe3ylbTaToB (eciu Tpedyetcs). bamib
CHUMAIOTCS, €CIIU B PEILICHUH €CTh HECYIIECTBEHHbBIE HETOUHOCTH, HE TIOBIUSBIINE HA PE3YJIbTAT
(o 15 GamnoB), HEBEPHO yKa3aHbI MM HE YKa3aHbl €AUHHIIBI U3MEPEHUsT (PU3MUECKUX BETUYNH
(1o 15 GamioB), AOMYIIEHBI OTIEIbHbIE HETOYHOCTH B XOJE DPELICHHS, HE HCKA3UBIIME XOJI
pemieHuss B LeioM (10 25 0ayuioB), HETOYHOCTh YHUCIEHHBIX pe3yibTaroB (no 15 6amios),
omMOKHu B aHAIM3e pe3yabpTaroB (10 20 6amioB).

HToroBasi omeHka 3a 9K3aMEH PACcCUMTHIBACTCS KaK CyMMa IMPOW3BEICHHMN OIEHOK 3a
KaXK70€ 3aJJaHie Ha X BECOBOM K03 PUIIMEHT.

[Tomryuennas onenka mo 100-6a/uTbHOH MIKaIe OMpeAeIsseT OIEHKY MO TOCYIapCTBEHHOMN
mikane u mkaine ECTS:

Cymma 0OasioB Ouenka Onenka
o 100-6anpHOI 1mKae no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaje
90-100 A OTnnyHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JTIOBJIETBOPUTEITHLHO
35-59 F He
0-34 =8 YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTE€NbHBIM TOBTOPHBIM M3Y4YCHUEM AUCHUIIIINHBI.

4.4 TlpuMep TeKylIero OmMpoca HAa MNPAKTHYECKUX (CEMHUHAPCKHMX) 3aHATHAX M
JIabopaTOpHBIX padoTax

JIaGoparopHas pabota Ha TeMy: CBOWCTBa pacTBOPOB IEKTPOJIUTOB

1. Yro Ha3bIBAaETCS CTENEHbIO AIEKTPOJUTUYECKON AUCCOLUALNHU o7

2. OOBsACHUTE XOJI 3aBUCHMOCTH YACIBHOU 3JICKTPOIPOBOJTHOCTH OT pa3OaBiIeHUSI.

3. Kakme wonHbl 00namaroT HamOONBIIEH MOJBMKHOCTHIO B BOJHBIX pacTBOpax W
nouemy?

4. Tlpu KakuX yCIOBHUSX BMECTO aKTUBHOCTH MOKHO MCIOJIb30BATh KOHLIEHTPALUIO?

5. Yemy paBna nonnas cuia 0,1 H. BogHoro pactsopa Ca(NOs),?

6. Yro Takoe CTaHIAPTHBIN IEKTPOIHBIA TOTEHIIHAT?

7. TemmneparypHblii K03()(PUIIMEHT 0OpaTUMOro rajJlbBaHUYECKOTO JIEMEHTAa MEHbIIe
Hys1s. OnpenenuTe, BbIASIAETCS UK MOTJIOLIAETCs TEIUIo MpU paboTe ITOro 3JIeMeHTa?

8. Uro HaspBaetcs crangaptHoi DJ[C?

9. Tpumenute hopmyny Hepucra mis Beraucnenust D/[C anemenra Skoou.

10. Kakue ranpBaHMUYECKHE 3JIEMEHTHI Ha3bIBAIOTCS KOHLEHTpAlMoHHBIMU? [0 Kakomy
ypaBHEHHIO Bbruncisiercs ux 9C?

4.5 KypcoBoe npoekTupoBaHHue

VY4eOHBIM NMJIaHOM KYypPCOBOE ITPOSKTUPOBAHKUE HE 3aIIJIAHUPOBAHO.

5. YYHEBHO-METOAUYECKHUE MATEPHUAJIbBI ITIO JUCHUIIJIMHE

| OcHoBHas1 IMTepaTypa
1. Kaprammunuckas E. C. [IpakTukym 1Mo KOJJTOMJIHOW XMMHHU [DIEKTPOHHBIN pecypc] :
y4eOHO-MEeTOIUUecKoe 1ocodue uiss o0ydaromuxcst 00pa3oBaTeIbHBIX YUPEKICHUN BBICIIETO
npodeccuonansHoro obpazosanuss / E. C. Kaprammuckas, B. I'. Marsuenko ; E. C.
Kaprammunckas, B. I'. Marsuenko ; TOYBIIO «IOHHTY». — 5 M6. — Joneux : TOYBIIO




«AOHHTY», 2021. — 1 dain. — Cucrem. TpebGoBanus: Acrobat Reader. Ru
http://ed.donntu.ru/books/21/cd10342.pdf

2. ®usnueckas XUMHA . METOoIMYeckue ykaszanusi / cocraButenun O. A. bmaroBa. —
Camapa : Camapckuii rocygapcTBeHHbIN TexHudeckuid yausepeurer, 9bC ACB, 2021. — 86 c.

— Texcr : snextponssiii / Ludposoit obpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/111734.html

Il {onmosHuTEIBHAS JIUTEPATyPa
3. ApxunoBa, H. B. ®uznyeckas xumus : yaeoHoe mocooue / H. B. Apxumosa, U. 1.
Kocobyackuii. — Caparos : CapaTOBCKHUI TOCYIapCTBEHHBIM TEXHUYECKUI YHUBEPCUTET UMEHU
I0.A. Tarapuna, ObC ACB, 2020. — 160 c. — ISBN 978-5-7433-3370-7. — Tekcr :
anektpoHHbl // Lludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108705.html

6. YYEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI
Y4yeOHo-MeTOoAMYECKNE U3aHUsA, paspaboTanubie B JJonHTY:

4. Meronuyeckue pEKOMEHJIALUU [UIsl CaMOCTOSITENIbHONM paboThl M BBINOJTHEHUS
WHIUBUIYAJIbHBIX 3aIaHUK 110 qucturuinHe "dusnyeckas xumus' [DIeKTpOHHBIN pecypc] : st
00yyaroIuxcst HEXUMHUYECKUX crieuanbHocTei Becex popm obydenus / TOYBIIO "JOHHTVY",
Kadenpa obmelt, ¢usndeckoir u opranmdeckoin xumuu ; [OYBIIO "JOHHTY", Kad. obmr.,
¢u3. u opran. xumu ; coct.. B. I'. MarBuenko, E. C. Kapramuuckas. - 669 K6. - Jlonenx :
FOYBIIO "HOHHTVY", 2021. - 1 daitn. - Cucrem. tpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/21/m7283.pdf

5. Meronnyeckne peKOMEHIaMKW K Ja0OpaTOpHBIM paboTaM MO  JAUCIUILIMHE
"Ouznyeckas xumusg' [DIEeKTpOHHBIM pecypc] : I OOyYaroIIMXCS HEXUMHUYECKUX
cnenuanbHOCTe Beex dopMm odydernus / TOYBIIO "JOHHTVY", Kadenpa obmet, puzmueckoi
u oprannueckoii xumuu ; FOYBIIO "JJOHHTVY", Kad. o6u1., ¢pu3. u opran. xumuu ; coct.: B. I
Martsuenko, E. C. Kaprammuckast. - 912 K6. - lonenk : FTOYBIIO "JOHHTVY", 2021. - 1 ¢aiin.
- Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m7284.pdf

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

7.1. JlekKiMOHHBbIE 3aHATHA:

VYuebnas aymuropust Ne 7.422, yaeOHbIN KOPITYC 7, sl TPOBEICHHS 3aHITHH JIEKIIMOHHOTO
THUIa, CEMUHAPCKOTO TUIA, TPYNIOBBIX U UHIUBHIYAIbHBIX KOHCYJIBTALUHI, TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM arTecTauuu (MyJIbTUMEIUNHHOE 000pyIOBaHHE: HOYTOYK; CHEelMaIu3upOBaHHAs
MeOelb: JTOCKa ayauTOpHasl, MapThl, JEMOHCTPALlMOHHbIE CTeH/Ibl M Iutakartel. Windows XP
Professional x64 (akamemmueckas moamucka DreamSparkPremium), LibreOffice (GecrarHas
Bepcus)).

7.2. JIJabopaTopHbIe 3aHATHS:

VYuebnas naGoparopus Ne 7.321, yueOHbIN Kopryc 7, Ais MpoBeaeHHs JTa00paTOPHBIX
3aHATHUH, 3aHATUI CEMUHAPCKOTO TUIA, TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIIUN, TEKYIIIETO
KOHTpOJII W TPOMEXKYTOUHOH aTrectanuu (MyJIbTUMEIHiiHOe O00OpyJOBaHHE: HOYTOYK;
CHelMalu3iupoBaHHas MeOelb: JIOCKa ayauTOpHas, MapThl, JEMOHCTpPAI[MOHHBIE CTEHABl U
wiakatel, Beimpsamurenb BYII-2M (4 mr.), renepatop 3BykoBoit I'3M (3 mT.), Marasun
conpotusnienus P-14 (5 mr.), Becsl Topcuonnsie BT-100 (2 mT.), MaranutHas Memanka MM-5
(7 mr.), manomerpel MO (4 mT.), mIUTKa dnekTpudeckas (4 mr.), maboparopHas mocyna,
mITaTuBbl JaboparopHblie (5 1mT.), 1mKad CYMMIBHBIA, CTOJ J1a0OpaTOPHBIM, CTON MM
npubopoB, mKad mabopaTopHbid, mkad BeTsDKHOW. Windows XP  Professional x64
(axamemuueckas noanucka DreamSparkPremium), LibreOffice (6ecruiathast Bepcus)).

7.3. CamocTosiTe/IbHAsI padoTa:


http://ed.donntu.ru/books/21/cd10342.pdf
https://www.iprbookshop.ru/111734.html
https://www.iprbookshop.ru/108705.html
http://ed.donntu.ru/books/21/m7283.pdf
http://ed.donntu.ru/books/21/m7284.pdf

[Tomemenus aisi CaMOCTOSTENBLHOW PA0OTHI C BO3MOXKHOCTBIO TMOAKIIOUCHHUS K CETH
"NuTepHer" u 0OecrieueHuEM IOCTYIa B JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPEy
OpraHM3alMy: YUTaIbHBIE 3anbl, ydeOHele Kopmyca 2, 3 (KommbroTepHas TexHHKa C
BO3MOXKHOCTBIO MOJKIIIOYEeHUsI K ceTu «MHTepHeT» U obecredyeHHueM JI0CTyHa B 3JIEKTPOHHYIO
uHpopMarmonHo-oopasosarensHyto cpeny (QMOC JIOHHTY) u snekTpoHHO-OMOIMOTEUHYIO
cuctemy (3BC IPRbooks), a Takke BO3MOXHOCTBIO HHIMBUTyaJIbHOTO HEOTPAHUYCHHOTO JIOCTYTIA
obyuaroruxcst B 9bC u DUOC nocpencteom Wi-Fi ¢ nepcoHanbHbIX MOOUIBHBIX ycTpoicTB. OC
— MicrosoftWindows 7, OpenOffice 2.0.3 — o6mecrBennas junensus MPL 2.0,
GrubloaderforALTLinux — muuensus GNULGPLv3,MozillaFirefox — imuuensus MPL2.0, Moodle
(ModularObject-OrientedDynamicLearningEnvironment) — aumnenszus GNUGPL).



