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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducuuniimHa «®u3nueckasa XuMuAa» obecneunBaer (opMHpPOBaHHE C/IE€AYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OIIK OC-4 CriocobeH UCIo/b30BaTh MaTeMaTHUeCKuUe,
(dbusmyeckre, GU3NKO-XUMUUECKHEe, XUMUUECKUEe METO/IbI
JLIs1 pellieHys 3azia4 rpodecCroHaTbHOU [1esTeTbHOCTH

OIIK OC-4.2, OIIK OC-4.3

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
WHAUKATOpa

CojpepxaHue HHAUKATOpaA

Pe3ynbTar 00yueHus

OIIK OC-4.2

BbINo/HSIET TEPMOXUMUYECKHE
pacueTbl XUMUYECKUX PeaKLHH,
pacueTbl XUMUYECKOTO U (pa30BOro
PaBHOBECHS, UCTIOJb3YsT TIPUEMBI
00paboTKM IKCIIePUMEHTATbHBIX
JaHHBIX ¥ METO/IbI pacueTa
OCHOBHBIX (PU3UKO-XUMHUECKUX
XapaKTepPUCTHK MPOLIECCOB

3HaThb CTpOeHe BelleCTBa, IPUPOAY
XUMUUECKOHN CBSI3U B Pa3TAYHBIX
K/laccax XMMAYeCKUX COeIMHeHUN J1/isi
TOHUMAaHUsI CBOWICTB MaTepPHUasoB U
MeXaHM3Ma XMMUUeCKHX TPOLIeCcCoB,
MPOTEKAloIMX B OKPY’KarolieM MUpe.
YMeTb — BBITO/HATh
TEePMOXUMHUUECKHe PaCUeThl
XUMHAYEeCKUX peakl[iii, pacyeThbl
XUMHYECKOTO PaBHOBECHST; —
WCII0/Tb30BaTh COBPeMeHHbIe
YKCIeHHbIE METO/IbI /1S pelleHust
3ajiau 10 XMMUH;

— WCTIO/B30BaTh CIIPABOYHYIO
JIUTePATypy AJisl BHITIOTHEHUs
pacyeTos.

Bnapers nipuemMamu 06paboTku
JKCIIePUMEHTa/IbHBIX JaHHbIX,
MeTO/IaM{ PacyeTOB OCHOBHBIX
(U3MKO-XUMUUYECKHX XapaKTePUCTUK
TIPOLIECCOB.

OIIK OC-4.3

BrimonHsieT onpeenenue
CKOpPOCTH ¥ MeXaHu3Ma
XUMUUECKUX PeaKLUid, UCTIO/b3Ysi
COBpPEMeHHbIe YUC/IeHHbIE MeTO/IbI
I71s1 PU3UKO-XUMUYECKUX
pacyeToB

3HaTh OCHOBHbIE TTIOHATUS
XUMUYeCKOW KWHeTHKU U OCHOBHbIE
TpeJiCTaB/IeHNUs O MeXaHH3Me
XUMHAYEeCKUX peaki[ui.

YMeTb — BhITIONTHATH KWHETUYECKHe
pacueThl C UCTI0b30BaHUEM

I depeHLManbHOM U UHTerpaibHOU
(hopM OCHOBHOT'O KMHETUUECKOTO
ypaBHEeHMUSI; — UCI0JIb30BaTh
pacueTHble U rpaduueckie MeTo/bl
JJ1s1 peLleHus 3aziau.

Bnagers ipuemMamMu 06paboTKU
KWUHETUUECKUX JIAHHBIX, METO/[aMH
pacueToB OCHOBHBIX KHHETUUYECKUX
XapaKTepUCTUK MPOLIeCCOB.




2 MecTo auciMIuiuHbI B cTpyKType OOII

V3yuenune muciuriMHbl «Pusnyeckas XUMHs» 0a3UpyeTcsl Ha pe3ysbTaTaX OCBOEHUS
C/lefyloUMX — AUCLMIVIMH/TIpakTUK: «Marematuka», «®usmka», «OcHOBbI 00wel u
HeopraHuueckol XUMHN», « AHaIMTHUeCKasi XUMUs U (PHU3UKO-XMMUUeCKHe MeTO/ibl aHaI3a»

JucumnuivHa sIB/sSleTCsl TpeALIecTBYIOWIeN [/ [AUCLIMIUVIMH/TIpakTUK: «KonmongHas
XUMHUSI He(TAHBIX [UCIIEPCHBIX CHUCTeM», «TeXHO/JIOTMA OYMCTKH CTOKOB U BBIOPOCOB
He(TeXUMUUECKUX MPeATPUATHI», «IIpoliecchl U arrapaTbl XUMAYeCKOW TeXHOIOTUH»

3 O0beM AUCIUILTHHBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 7 3ET

TPpyA0eMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZieMU4yeCcKri 4yaC COOTBETCTBYeT 45 MUHyTaM
Bup yue6Ho# paboTsI aCTPOHOMMYECKOI0 Yaca)
Bcero Cewmec Cemectp Ne 4
Tp Ne 3

OOb111as1 TPYZ0€MKOCTh 752 108 144
JIACLIUTUTAHBI
AyauTOpHBIe 3aHSITHS, B TOM 128 64 64
yHuCTIe:

JIEKLIMH 64 32 32

nabopaTopHbIe pabOThI 32 16 16

MpakTU4YeCcKrue/ceMrUHapCKre
3aHATHUS 32 16 16
KoHrakTtHas paboTa, B TOM 0 0 0
yucie

B (hopme pabOTHI B
3/IeKTPOHHOM
MH(MOpPMaLIMOHHOM 0 0 0
obpa3oBaTe/ibHOM cpefie
CamocrositenbHas pabora (B
T.4. KypCOBOE 88 44 44
TIPOEKTHPOBAaHUE)
TpynoeMKOCTb
MIPOMEXKYTOUHOM aTTeCcTallu 36 0 36
Buj npome)xyTouHOM
aTTeCTalytH (MTOroBoro OK3aMmeH, 3aveT 3auet OK3aMeH
KOHTPOJIS 110 AUCLIMIIIUHE)

4 CTpyKTypa U cojiep)KaHue JUCLUII/IMHbI
4.1 CBojiHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUII/INHBI

Cemectp Ne 3

Ne HaumeHoBaHue JIeKLu/mB“AH KOHT;;;(; HOH pa60T112113 (CEM) CPC dopma
n/n Pasjesia i Temul N Kon. N Kon. N Kon. N Kon. TelcyImero
JHUCHUTLTUHBI o Yac. o Yac. o Yac. o Yac. KOHTPOJIs
2 3 4 5 6 7 8 9 10 11
1 XuMHueckasi 1 8 1,2 4 1,2, 10 1,2, 44 OTueT no




TepMOJVHaMUKa 3, 4, 3 yabopaTop
5 HOM pabore
XrUMHYecKoe Otuer 1o
2 paBHOBecHe 2 8 3 4 6 2 naboparop
HoW pabore
®aszoBoe
paBHOBecHe U Oryer 1o
3 HEKOTOpbIe 3 8 4,5 4 7 2 yaboparop
CBOMCTBa HoU pabore
pacTBOPOB
CroiicTBa OTuert 1o
4 pacTBOpOB 4 8 6, 7 4 8 2 naboparop
371eKTPOJIUTOB HOM pabote
IIpomesxyTounas 3auer
aTTecTanus
Bcero 32 16 16 44
Cemectp Ne 4
Ne HaumeHoBaHue HEKHHHB"AM KOHT%(; HOH paﬁonﬁg (CEM) CPC dopma
n/n PasAe/a ¥ TeMbl Kon. Kon. Konm. Konm. TeKymero
JHUCHUTLTUHBI No Yac. Ne Yac. No Yac. No Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
DJIEKTPOXUMUYECK 19 19 Ortuet no
1 Ve CUCTeMbI 1 10 1,2 4 ’3 ’ 6 ’3 ’ 44 saboparop
HOM pabore
XumMmuueckast 3,4, 45 Ortuet o
2 KUHeTHKa U 2 12 5, 6, 10 6’ 7’ 8 saboparop
KaTaJius3 7 ’ HoW pabore
Kunetrka Ortuet no
3 reTeporeHHbIX 3 10 8 2 8 2 sabopaTop
TIPOLIECCOB HoM pabore
IIpomesxyTouHas 36 SK3aMeH
aTTecTalus
Bcero 32 16 16 80

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 3

Ne Tema Kpartkoe coaep>xanue
1 Xumurueckast Lenu 1 3agaun AUCUUTUIUHBL. 3aKOHBI
TepMOJMHaMUKa TepMOJVHaMUKU. [lepBoe Hauao TepMOJAUHAMUKMY.

BHyTpeHHsIst SHeprusi, SHTaIbITNS, TeTUIOTa U paboTa.
Vi3MeHeHUsI SHTA/ILITUUA U BHYTPEHHe YHePrux B
Triporieccax Jijisi ujieaqbHOro rasa.
TepmoarHaMryeckoe 060CHOBaHMe 3aKoHa ['ecca.
TernymoeMKOCTb, 3aBUCUIMOCTb TETVIOEMKOCTH OT
TemIiepaTypbl. 3aBUCUMOCTh Ter0Boro 3¢ ¢exra oT
Temreparypsbl. Y paBHeHUe Kupxroda.
TepmoarHaMUYecKasi 00paTUMOCTb M HEOOPaTUMOCTh
riporjeccoB. Pabora 1 Teryiota o6paTMOro mpoijecca.
OHTponust. [IprMeHeHre SHTPONHUY KaK KPUTePHs
PaBHOBECHS 1 HarlpaBJ/IeHUs] CaMOTIPOM3BOJIbHBIX
TIPOLIECCOB B M30/IMPOBAHHBIX CHCTeMax. 3MeHeHMe
SHTPOITMM B PA3/IMYHBIX MPOLIeCCax.
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TepMofuHAMUYeCKKe CBOMCTBA Ta30B U ra30BbIX
cmeceid. [Toctynar ITnanka. O6beJHEHHOE
BbIpa)KeHHe ITEPBOT'0 U BTOPOTO Havas
TepMOAMHAaMUKU. DHeprust ['n66ca. DHeprus
I'enpmrosieiia. PacueTs! sHepruu ['ub6ca u
['eNlbMroJiblia 1O CIPABOYHBIM BeJTMUHHAM.

XHUMHYeCKoe paBHOBeCHe

KuneTnueckasi u TepMoiiHaMuyecKast
XapaKTepUCTUKU PABHOBECHOTO COCTOSTHUSI CUCTEMBI.
KoncranTa paBHoBecusi. CriocoObI BbIpayKEHHUST
KOHCTaHThl PAaBHOBECHsI B TOMOT€HHBIX CUCTeMaXx.
BbrunciieHre coctTaBa paBHOBECHOM CMeCH, BbIX0/a
TIPO/IYKTOB. Y paBHEHHEe U30TePMbl XUMHUUECKOU
peakuy. X¥Muueckoe cpoZcTBo. CTaHAapTHOe
XUMHYeCKOoe CPOJICTBO U peakIIMOHHast ClTIOCOOHOCTb.
I'eTeporeHHoe paBHOBecHe. 3aBUCUMOCTh KOHCTAHThI
PaBHOBECHsI OT TeMIlepaTypbl. Y paBHeHUs U300aphl U
M30X0Pbl XUMUUECKOM peakliy. PacueT KOHCTaHT
PaBHOBECHSI T10 CITPABOYHBIM TEPMOJUHAMUYECKUM
Be/IMUMHaM. XMMHUUeCKoe paBHOBecHe Tpy
pa3/InyHbIX Temrieparypax (Meros TeMKuHa —
[[IBapimaHa).

@®a30B0Oe paBHOBECUE U
HEKOTOpbIe CBOMCTBA
pacTBOPOB

IMousTHS «(a3za», «<KKOMIIOHEHT», «CTeleHb CBOOO/bI».
[TpaBusio a3 'nbb6ca u ero npuMeHeHHe /IS aHA/TK3a
pPaBHOBECUH B O/IHO- U MHOTOKOMIIOHEHTHBIX
cuctemax. OTHOKOMIIOHEHTHbIE CUCTEMbI. Y paBHEHHe
Knaysuyca — KnanelipoHa. /luarpaMMbl COCTOSIHUS
O/THOKOMITOHEHTHBIX chUcTeM. MOHO- U
SHAHTUOTPOMNHbIE (ha30Bble Mepexo/bl. JJuarpaMmel
COCTOSTHUSI IBYXKOMIIOHEHTHBIX crucTteM. CHUCTeMbI C
OorpaHWuYeHHOW ¥ HeOrpaHWUUeHHON PacTBOPHUMOCThIO B
JKUJIKOM U TBEPJIOM COCTOSIHUSIX, C 00pa30BaHHEM
KOHTPYSHTHO U MHKOHTPYSHTHO TM/IaBALLUXCS
XUMHUUECKUX coeJuHeHUN. PU3NKO-XUMUUeCKUN
aHanu3. Tepmuueckuii aHamm3. PacueTsl 1o
JluarpaMmMam COCTOSIHUSI. XMUMUUeCKHi MOoTeHI1al U
ob1ye ycioBusi paBHOBecusi cucteM. OmipeziesieHre
TIOHSITUSI «PACTBOP». DKCTEHCUBHbIE Y UHTEHCUBHbIE
CBOMCTBA pacTBOpOB.YpaBHeHUs ['n66ca-/Irorema.
OHeprust ['M66ca M XMMUUYECKHUI TTOTEHIHAI
KOMITOHEHTOB pacTBopa. Knaccudukaiiysi pacTBOpPOB.
WpeanbHble pacTBOPBL. AZIMTHBHOCTh SKCTEHCHBHBIX
CBOMCTB H/Iea/TbHbIX PAaCTBOPOB (3HTA/ILITHIN, 00bEMOB,
TeI/I0eMKOCTel). XUMUUeCKU TToTeHLual
KOMITOHEHTOB M/leaTbHOr0 pacTBopa. [laBneHue
HaCBII[eHHOT0 Tlapa KOMIIOHEHTOB W7iea/IbHOTO
pacTtBopa. 3akoH Payss. PacTBOpUMOCTB B H/jeaTbHbIX
pactBopax. ¥YpaBHeHue lllpenepa. AKTUBHOCTb
KOMITOHeHTa pactBopa. CTaHZapTHbIe COCTOSIHUS
KOMIIOHEHTOB pPacTBOpa. XMMHUUeCKUI MOTeHLIUa
KOMITOHEeHTa Heu/leaTbHOro pacTBopa. OTK/IOHEeHUs OT
3akoHa Payisg v ero npuunHbl. PacTBOPMMOCTB Ta3o0B,
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JKUAKOCTeH U TBep/bIX TeJl B HeuleambHbIX
pactBopax. IlpesenbHO pa3baBieHHbIe PaCTBOPBI.

CBolicTBa pacTBOPOB

3JIEKTPOJINTOB

O6pa3oBaHue pacTBOPOB 3/1eKTPO/IUTOB. CU/bHBIE U
cs1abble 371eKTPOUThI. Teopust 31eKTPOIUTHYECKOM
quccouyanuu. Tepmoxumuueckue 3¢ deKTh B
pacTBOpax 3/1eKTPOJIUTOB. DJIEKTPOJIUTHUECKAs
Juccouyanus Bojibl. Teopry MeXXHUOHHOTO
B3auMogeicTBus. [IoHsITHe aKTUBHOCTU U
Ko3dduireHTa akTUBHOCTH. VIOHHasi cuia pacTBopa.
Teopusi [lebast — X1okkens. PacueT sHepruu
MeXXMOHHOTO B3aUMO/IeHCTBHUS U KOI(PDUIMEHTOB
aKTUBHOCTU.OCHOBHbIE ME@XaHU3MbI ITlePeHOCa TOKA B
pacTBopax, pacrijiaBax u TBep/bIX 3/IeKTPOJIUTAX.
OnekTprUyecKasi IpOBOJUMOCTb PaCTBOPOB, BBIBOJ
OCHOBHBIX COOTHOIIIeHUM. MeTo/IbI
5KCIepUMEeHTaIbHOT0 U3MepPEeHUsI 31eKTPUUYEeCKOU
MPOBOZIMMOCTH 3/1eKTPOUTOB. [10IBUYKHOCTb HOHOB,
ee 3aBUCUMOCTb OT TeMIlepaTyphbl, MPUPOAbI MOHA U
BA3KOCTU pacTBopuTesis. Uucsia epeHoca U MeTO/Ibl
VX onpejienieHrs. Teopuu 3/1eKTpUuecKoi
TIPOBOZIMMOCTH B PaCTBOpaXx 3/1€KTPOJIUTOB.
Ouddysusi B pacTBOpax 3/1eKTPOIUTOB. 3aKOoHbI PUKa
B PACTBOPAax 3JIeKTPOJIUTOB.

Cemectp Ne 4

Ne

Tema

KpaTKOE coaepKaHue

DJIEKTPOXUMUUECKUE

CHUCTeMBbI

XUMHyeckKue UCTOYHUKU TOKa. DJIeKTPOJ/IU3ephI.
PaBHOBecCHbIe 3/1eKTpOIHbIe TIOTeHLMa/Ibl. DJIeKTPO/bI
3/IeKTPOXUMUYECKUX CUCTEM U UX K1acCU(UKaLIUS.
Turmbl 371eKTPOXUMUYECKHEe CUCTeMBI: (pu3ndeckue,
KOHLIeHTpaLMOHHbIe, xuMuueckue. [ToTeHomeTpus.
PacueT TepmoriHaMHUeCKMX BeJIMUMH Ha OCHOBE
n3MepeHHbIX 00paTuMbix J/IC. MexaHU3M
obpazoBanus 3/1C u rpupoAa 31eKTPOJAHOTO
roteHuana. CKauky roTeHLyasna B
37IEKTPOXUMHUUYECKUX CUCTeMaXx.
OneKTpoKanu/isipHble siBjieHUsi. CTpoeHUe JBOMHOTO
3JIEKTPUUECKOr0 CJIOS1 Ha TpaHuLie 3/1eKTPOoJ, —
pactBop.2nekTposr3. OcobeHHOCTH
3JIEKTPOXUMHUYECKUX peaklii. XMMHUUecKoe JeHCTBHe
3/1eKTprUecKoro Toka. CyiHocTe 3aKkoHOB Dapases.
Brixog BeliecTBa 110 ToKy. KuHeTHKa 3/1eKTPOAHBIX
nponeccos. IC nossgpusaiu U 371eKTPOoIHast
nosisspu3aiusi. Knaccudukaiiys monsipyu3aiioHHbIX
siB/ieHnH. KoHLIeHTpaloHHast Mo/sipyU3aLiys.
HOuddysroHHoe nepeHanpsibkeHue. Teopus
mbdy3roHHOro nepeHarnpsbkeHuss HepHcTa.
XumMmuueckoe (peakLIMOHHOE) MepeHarnpsbkeHye. Pob
XUMUUECKUX CTa/IUi B KWHETHKE 3/IeKTPOXUMUYECKUX
peakuuii. O6111asi XapakTepucTHKa $a3o0Boro
repeHanpspKeHusl. 37eKTPOXMMUUeCKoe
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repeHanpspkeHre. OCHOBBI TEOPUU
3JIEKTPOXUMUYECKOTI' 0 TlepeHarnpsbkeHus. Teopust
3aMe/IJICHHOI'O paspsija BOAOpoJa.

Xumuueckass KUHeTuKa U | IToHATHe 0 CKOPOCTH XMMHUYECKOU peakLvy,
Karaaus MexaHu3Me peakiuu. [TopsgoK ¥ MOJIeKyYJIIPHOCTb
peakuuu. @opMasibHas U MOJIEKY/IsIpHast KUHeTHKaA.
Koncranra ckopocty. Kuetnueckn HeoOpaTumble
peakLuu [1epBoro U Jp. nopsgkos. Ilepuop
nosiypacnaza. MeTo/ el onpejesieHus opsajKa u
KOHCTaHTb! CKOPOCTH IPOCTBIX peaKLvi.
3aBUCUMOCTb CKOPOCTH Y KOHCTaHTbI CKOPOCTH
XVUMHYeCKOH peakLiuM OT TemriepaTypsl. [IpaBusio
Bant-T'odda. YpaBHeHre AppeHuyca. DHeprus
aktuBauuu. IlpeacrasieHys o MexaHu3sMe
5/IeMeHTapHOr0 akTa XMMUYeCKOU peakiuu. Teopuu
XVUMHYeCKON KUHeTUKU: TeOpUsl aKTUBHbIX
COyJlapeHuH, Teopus MepexofHOro COCTOSHUSL.
[ToHsTHE COXHBIX peakuyii. CTaguu NpOTeKaH!s
CJIOKHBIX peakLuu. JIumMuTupyromas cragus.
ITpyHLMIT He3aBUCUMOI'0 IIPOTEKaHUs OT/e/IbHbIX
3/IeMeHTapHbIX CTaJIuH CJI0KHOI'O0 XMMUUeCKOT 0
nipotiecca. O6paTUMble, rapasiesbHble,
1oC/IejoBaTe/IbHble peakljui; UX KUHeTu4YecKue
0Cc00EHHOCTH; METO/IbI OTIpe/ie/IeHNs! TIOPSJKOB U
KOHCTaHT 3/IeMeHTapHbIX aKTOB. ['OMOreHHbIN
KaTanm3 obiye 3aKkoHOMepHOCTU. KucioTHo-
OCHOBHOM Kartasus. I'eTeporenHsii Katanus. Teopus
aKTUBHBIX CTOJIKHOBEeHUM. Teopust akTUBUPOBAHHOI'O
KOMILIEeKCa.

Kunetnka rereporenssix | Juddysus. 3akonbl @rka. Oco6eHHOCTH U OCHOBHBIE
TIpOLIeCCOB CTaJIuUM reTeporeHHbIX peakiuil. CTal[MOHapHbIN U
HeCTalMOHapHbIN peXkumbl. KnHeTuueckue ypaBHeHHs
reTeporeHHbIX peaklui U omnpejie/ieHre X KOHCTaHT.
KuneTtnueckas u auddysronHasi obactu
reTeporeHHbIX PeakLIUi.

4.3 IlepeueHb J1aGOpaTOPHBIX PadoT

Cemectp Ne 3

. Ko/1-Bo akajeMu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHON PadoThI
4acoB
1 OrnpepeneHue TeraoTbl 00pa30BaHUs )
KPUCTasJIOTH/IPaToOB
2 OrnpeziesieHye TeTJIOThbl HEWTpa/InU3aluu 2
3 Onpe,qeneHISIe KOHCTaHTbI PABHOBECHSI TOMOT€HHOU 4
XUMHYECKOH peakluu
4 Onpepgenenve /iaBJIeHHs! HACBILLEHHOTO r1apa ’
VH/IMBU/1YaIbHOU YKUJIKOCTU
5 OnpejeneHre KpUTUUECKON TeMIlepaTypbl ’
pacTBOpeHUs B cucteMe (peHOJ — BOJa
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OripefiesieHrie KOHCTaHThI U CTelleHU
6 3/IeKTPOIUTUUECKOM JUCCOMALMU c/1aboro 2
3JIEKTPOJIUTA
7 OnpejeneHre paCTBOPUMOCTH MajlopaCTBOPHUMOM 9
COJIM KOHAYKTOMETPUUECKUM MEeTO/I0M
Cemectp Ne 4
. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB
1 OnpegeneHuve cpegHero Ko3duieHTa ’
aKTHBHOCTH 3/IeKTPOJIUTA
2 Ornpegenenvie 3/1C rajibBaHAUeCKOr0 3/1eMeHTa 2
3 OnpepgenexHuve KOHCTAHTbI CKOPOCTH 9
BOCCTAHOBJ/IEHUS 0Zla TIePOKCH/OM BOJOpO/a
4 OrnpesesieHre KOHCTAHTBI CKOPOCTH peaKLUU 9
OMBUIEHHS STU/IAL[eTaTa Le/I0Ub0
OrnpepenieHre MOpPsiAKa XUMUYECKOM peakiuu
5 croco60M U3MeHeHHsl OTHOCHUTE/ILHOT'0 KOJIMYeCcTBa 2
peareHTOB
6 V3yyeHue 3aBUCUMOCTH CKOPOCTH XUMUUECKOM )
peakLvy OT TeMNepaTypbl
7 VccnenoBanvie KWNHETUKU aBTOKATaTUTUUECKOM 9
peakLvu
3 OnpefeneHrie KOHCTAHTbI CKOPOCTU TeTepOreHHOU 9
peakiLuu

4.4 TlepeyeHb NPAaKTUYECKUX 3aHATUH

Cemectp Ne 3

. Ko/1-Bo akajjeMu4ecKnx
No TeMbl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB

1 Pacuert TernsioeMKOCTU WHAWBUAYaIbHOTO BelljeCTBa 9
T10 CIPAaBOYHBIM /IaHHbIM

2 TennoBoi 3GeKT XMMUUYeCKOM peaki[uu 2

3 Biusinue TemriepaTyphbl Ha TeryioBoi 3¢ dekT ’
XUMHYECKOW peakLuu

4 N3meHeHre SHTPOMNUHN B (PU3NUECKUX U 9
XUMHYECKHX TTpoLieccax

5 TepMogrHamMuyecKasi OLjeHKa BO3MOXXHOCTH 9
CaMOMNPOM3BOJIBHOTO MPOTEKaHUs TpoLecca

6 Pacuer KOHCTAHTBI PABHOBeCHs TOMOT€HHOM ’
XMMHUYECKOH peakLyu

- Pacyet cocTaBoB 1 Macc paBHOBECHBIX (a3 1Mo 9
JiarpaMMaM COCTOSIHUSL

8 PaBHOBecue B pacTBOpax 3JIEKTPOJIUTOB 2

Cemectp Ne 4
. Ko1-B0 akapgeMuueckux
Ne Tembl NpakKTHUeCKHX (CEeMHUHAPCKHX) 3aHATHI 4aCoB
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OneKkTpHhYecKast IPOBOAUMOCTb B paCTBOpax
3J1eKTPOJIUTOB

CocTaB/ieHre 371eKTPOXUMUYECKOH 1[eTTH, pacueT
O C ¥ 31eKTpOAHbIX NOTEHL[MAI0B

3 OJIEKTPOJIU3 U JIEKTPOHOE TepeHarpssKkeHue 2

Pacuet KMHeTUUYeCKUX MapamMeTpoB (TOpsiIKa U

4 KOHCTaHTbl CKOPOCTH) XUMHUUECKOH peaki|uu 2

5 OuddepeHLianbHble ¥ UHTErpaibHble METO/IbI 9
oripe/iesieHus MOPsAJKa U KOHCTaHThl CKOPOCTH

6 TeMnepaTyEHaﬂ 3aBUCUMOCTb CKOPOCTHU 9
XUMUYECKON peaki[uu

7 OrnipesiesieHre TUIA CI0KHBIX PeaKLUi 2

8 O06/1aCcTH MPOTEKAHMSI FeTePOTeHHOM peaKIiy 2

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 3

Ne Bup CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 OdopmsieHre OTYETOB 110 JTaOOPAaTOPHBIM U 14
NIPaKTUYEeCKUM paboTam
? [ToAroTOBKA K MPaKTUUECKUM 3aHSATUSIM 14
(y1abopaTopHbIM paboTam)
3 IToArOTOBKA K C/laye U 3all[uTe OTUETOB 16
Cemectp Ne 4
Ne Buj CPC Ko/i-Bo akajeMuueckux
4acoB
1 OdopmiieHre 0TYETOB TI0 1TaOOPaTOPHBIM U 14
TTPAKTUYECKUM paboTam
2 [ToAroTOBKA K MPaKTUYECKUM 3aHATUSIM 14
(y1abopaTopHBEIM paboTam)
3 IloAroToBKa K craye  3alfure OTYETOB 16

B xo/ie mpoBezieHUst 3aHSATUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS Ceyollie MHTePaKTUBHbIe
MeTo/bl 00yueHus:: [IMCKyCCust IB/ISIeTCST OIHUM M3 BH/[OB MHTePAKTUBHBIX 00pa30BaTe/TbHbIX
TexHosoruil. [lpescTaBsier coboit 06CyXjeHre, COBMECTHOe MCC/Ie[JloBaHe KOHKPEeTHOMN TeMBbl,
3a/lauM U SIBJIEHWsST MEeX/y BCEMU Y4aCTHUKaMu obpa3oBartesibHOTO miporjecca. [TpoBeseHue
3aHATUN-UCKYCCUN CTUMY/HMPYeT TI03HaBaTeIbHY0 aKTUBHOCTE 00yUaroIuxcsi, CIOCOOCTBYeT
6osiee OCMBICTIEHHOMY OCBOEHHIO UMW HOBBIX 3HAaHUM MOCPe/ICTBOM TOJATrOTOBKU apryMeHTaLuu
U 3allMThI CBOeH MO3ULMH 110 00Cy>KJaeMoii Teme.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHHUA /1A 00yUYarOI[UXCSA 110 0CBOEHHIO JUCIUILTMHBI
5.1.1 MeToguuecKue yKa3aHUs /I 00yJarOIUXCS M0 MPAKTHUYECKUM 3aHATHAM

SlkonieBa A. A. ®u3snueckasi xumusi : yueOHoe rocobue / A. A. fIkosneBa, E. B. KyzapsiBiieBa,
2015-176c.



5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

@unaroBa E.I'. dusnueckass XuMusi I/11 XAMUKOB U TEXHOJIOTOB: yuebHoe riocobue / E.T.
®dunarosa, B.I'. CoboeBa, 2022 - 106 c.

5.1.3 MeToauueckue yKa3aHus /i 00yUYarOIUXCA 10 CAMOCTOATeTLHOM padoTe:

@unaroBa E.I'. ®usnyeckas xumus : 3/1eKTpoHHBIN Kypc / E. I'. dunaTtosa
https://el.istu.edu/course/view.php?id=1362

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTaluy Mo JUCHMUIINHE

6.1 OneHOYHBIe Cpe/CTBa /IJIsl IPOBe/JeHUs TeKYIIero KOHTPOJIs
6.1.1 cemectp 3 | OTuer no s1abopaTopHOI padoTe
Omnucanue nponeaypel.

[ToaroroBuTk OTUET 10 JIabOpaTOpHOM paboTe C TeOpPeTHUECKUM BBeIeHUEM I10 TeMe
BBITIO/THsSIeMOM paboThl U pellieHHbIM UHAUBUYa/lIbHbIM 33/JaHHEeM.

KpuTtepun oueHuBaHus.

[1pu 3amuTe OTYETOB Ipero/iaBaTesieM MPOBepsieTCs: TPaBUIbHOCTb M TOYHOCTD TIPOBE/IeHUS
aHa/M3a, 3HaHUe TeOpPeTHUeCcKOro Y MpakTUYeCcKoro Mareprasna HeobXoAuMoro st
BBINOJ/IHEHUS

UCCJIe/I0BaHMUSI.

6.1.2 cemectp 4 | OTuer no y1abopaTopHOi padoTe
Omnucanue npoueaypsl.

[ToaroroBuTk OTUET 110 IabOpaTOpHOM paboTe C TeOpPeTHUECKUM BBeJIeHUEM I10 TeMe
BBITOJIHSIeMOM pabOThI U pellieHHbIM UHUBU/Iya/IbHBIM 3a/laHueM.

KpuTepun onieHUBaHuUs.

[Tpu 3aiyTe OTYETOB Tpeno/aBaTesieM MPOBePsIeTCs: MPaBUAbHOCTb U TOYHOCTh MPOBeEeHNUS
aHa/M3a, 3HaHHe TeOPeTHUEeCKOTo U TIPAaKTUYeCKOT0 MaTepuaia HeoOX0IUMOro Jijist
BBITIOJTHEHUST

WCCreJOBaHUS.

6.2 O1jeHOYHBbIEe Cpe/CTBA /ISl MPOBe/ieHUsi MIPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HH/UKATOPOB /[OCTH)KeHHUA
KOMIIeTeHI[UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
Kpurepumu onjeHuBaHus OLleHMBaHMs
MPOMEe)XyTOUHOM
arrecTanuu
OIIK OC-4.2 Bnazseer MetozaMu pacueToB OCHOBHBIX | Y CTHOe
(OU3MKO-XUMUUECKUX XapaKTepUCTUK | cobecefloBaHUe TIO

NugukaTop AOCTIKeHUs
KOMIIeTeHI[UH
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nporieccoB. [IpuMeHsieT COBPEMEHHOe | TeOPeTUUECKUM
obopygoBaHHe U TIpUOOpBI i | BOTIPOCaM,
BBITIO/THEHUS SKCIIEPUMEHTA BBITIO/THEHUE
KOHTPOJIbHBIX
3a71a4

OIIK 0OC-4.3 Bnazeer MeTtogaMu pacyeToB OCHOBHBIX | Y CTHOE
KUHEeTUYeCKUX XapaKTepUCTHK | cobecesioBaHUe TIO
rporieccoB. [IpuMeHsieT COBpPeMeHHOe | TeOpeTHUYeCKUM
obopygoBaHue UM TpUOOpbI I | BOTIPOCaM,
BBITIO/THEHUST IKCIIepUMeHTa BBITIO/THEHHE
KOHTPOJIbHBIX
3a/1au

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 3, TumnoBble oLeHOYHBIE CPeJCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLUIIITMHE

6.2.2.1.1 Onucanue npoueaypobl

Borpocs! onpoca 0XBaThIBAaOT BeCh MPOH/IeHHBIN MaTeprasl MporpaMMel B 3 ya4eOHOM cemecTpe.
CTyzeHTy 3a/1at0TCsl [jBa YeTKO C()OpMYJ/IMPOBAHHBIX BOMPOCOB U3 Pa3/IMUHbIX pas/ie/ioB, TEM
MPOrpaMMBbI, PACCUUTAHHBIX TI0 00beMY Ha OTBET CTYZeHTa B TeueHue 70 15 MUHYT.
[IpeniogaBaTesib MOKeT 3a/jaBaTh YTOUHSIIOLL[ME BOIPOCHI 110 CYyI[eCTBY OTBETa U
JIOTIOTHUTE/TbHBIE BOTIPOCHI T10 TIPOTrpaMMe JaHHOW y4eOHOU AUCLUITIMHBI U3 YMC/Ia 3aaHui
TIpOi/IeHHBIX TabopaTOPHBIX PaboT.

IIpumMep 3agaHUd:

1. DuTponus, sHeprus ['n66ca u sHeprus ['esbMrosiblia Kak KpUTepry HArpaBaeHHOCTH
rpoLecca.
2. AzeorponHble cmecu. Bropoit 3akoH KoHoBasoBa._

6.2.2.1.2 Kpurepuu orjeHuBaHuA

3auTeHo He 3auTteno
[emoHCTpUpyeT 3HaHUSI OCHOBHBIX 3aKOHOB He nemMoHCcTpUpyeT 3HaHKSI OCHOBHBIX
eCTeCTBeHHOHAYyYHbIX AUCLIUIUIVH U 3aKOHOB eCTeCTBeHHOHAYUHbIX JUCLIATLIMH U
WCTIO0JIb3yeT UX B MPAKTUUeCKOM He UCTO/b3yeT UX B MPaKTUYeCKOU
JlesITeIbHOCTH. JlesITeIbHOCTH.

6.2.2.2 Cemectp 4, TunoBble OLieHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.2.1 Onucanue npoueaypsl

Bo Bpemsi ceccum riocsie 3aBepiiieHusi cemectpa Ne 4 00yuaromuiics claeT 3K3aMeH 10 Ouietam
(obpaser; npunaraercst). ITocsie oAroToBKY K OTBETY 00y4YaroLMiics 0TBeYaeT 5K3aMeHaTopy 110
BOIIpOCaM OwreTa, a TakKKe Ha JOTIOTHUTE/TbHbIE BOTTPOCHI.

IIprimep 3aaHus:
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NpKyTCcKui1 HalJMOHA/IBHBIN
WCCIe/|0BaTe/IbCKUN TeEXHUYECKUN YHUBEPCUTET

OK3AMEHAIIMOHHEIN BUJIET Ne

N0 JYCcLUIUIMHe_ «Pu3ryecKas XUMUs»

1. Teopyun XMMUUECKOM KUHETUKU. Teoprst aKTUBHBIX CTOJIKHOBEHUN

2. DNIEeKTPO/bl MeKTPOXMMHUYECKUX CUCTEM U UX Knaccupukanusi. OKUC/IUTeNbHO-
BOCCTaHOBUTEJ/IbHBIE 3/IEKTPO/BI.

6.2.2.2.2 Kpurepuu ornjeHUBaHMsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
CdopmupoBaHHOe Hepocratouno Y joBeTBOpUTEIBHO He cdopmupoBaHo
yMeHue r71y60KO c(opMHpOBaHO yMeHHe UCII0/Ib30BaTh
VICII0/1b30BaTh chopMHpOBaHO yMeHHe WCI0/1b30BaTh | anmnapar XUMAYeCKOU
anmapar yMeHue annapar XUMAYeCKOU HayKH /ISl ONCaHUs
XUMUUECKON HayKU VICII0/1b30BaTh HayKH /ISl OTIMCaHUsl | XUMHUYECKUX U (PU3UKO-
JJ1s1 OITMCAHUS anmapar XUMHUYECKUX U XUMHUYECKUX TIPOLIeCCOB;
XUMHUUECKUX U XUMHUUECKON HayKU | (U3HMKO-XUMHUUYECKUX IIPOrHO3MPOBATh U
¢busuKo- JJ1s1 OITMCaHUS TIPOLeCCOB; ornpezesnsTh
XUMHUUECKHUX XUMHUUECKUX U TIPOrHO3MPOBATh U KUHeTU4eCcKue
TIPOLIeCCOB; ¢busuKo- orpezensTh XapaKTepUCTUKU
IIPOTrHO3HUPOBATh U XUMUYECKUX KUHeTHYecKre XUMUUECKHX peakLUu.
orpeziesisiTh TIPOL{eCCOB; XapaKTepUCTUKU
KUHeTU4eCcKue MPOrHO3UPOBaTh U | XMMHUUECKUX peakLUi
XapaKTepUCTUKU orpeziesisiTh
XUMHUUECKUX KUHeTU4ecKue
peaxiui. XapaKTepUCTUKU
XUMHUUECKUX
peaxwuii.

7 OcHOBHas y4yeOHas MTepaTrypa

1. Ctpombepr A. T'. ®usnueckas xumus : yae6HUK 17151 By30B / A. T'. Ctpombepr, /1. 1.
Cemuenko, 2009. - 526.

8 Jlono/iHUTE/IbHAsA yue0Hasi IMTepaTypa U CipaBoYHast
1. OTkuHC. Pusnueckas xumusiPaBHOBeCHast TepMorHamuKa, 2007. - 494.

2. KyxoBunkuit A. A. ®@usnueckasi Xumus : yueb. AJisi By30B 110 MeTaJuTypr. CeliaabHOCTSIM /
A. A. Xyxouikui, JI. A. [lIBapiman, 2001. - 686.

3. ®dusmnueckas xumus : [Yueb. ass By3oB]: B 2kH. KH. 1. CtpoeHue BerectBa. TepMouHaMUKa
/ K. C. KpacHog, H. K. Bopobres, 1. H. 'ognes, B. H. Bacunbea, 2001. - 511.

4. dusnyeckas xumus : [Yueb. 1yist By30B]: B 2kH. KH. 2. DnekTpoxumusi. XMMUJecKast
kuHetrKa 1 Katamu3 / K. C. KpacHos, H. K. Bopo6reB, 1. H. I'oaxes, B. H. Bacunbesa, 2001. -
318.

9 Pecypcol cetu VIHTepHeT
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1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
pacnpocTpaHsieMbIX CHeI[HaTU3MPOBAHHbIX MPOrPaMMHBIX CpPeACTB, WH(OPMaLMOHHBIX
CIIPaBOYHBIX CHUCTEM

1. Microsoft Office Professional Plus 2013

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. IIkad BoITsKHOM 1500 IIIB-2-KrO"KBazapo"

2. Becn1 tabopatopabeie EK300i

3. Tepmocrar LT-108a

4. koupykromep Jkcnept -002

5. porokonopumeTpsl KOK-3

6. CyLIM/bHBIN 1IKa}

7. I1pubop yHrBepcanbHbIi 4383

8. 12447 NoHnomep OB-74

<o)

. Jo3arop MHorokaHanbHbIi 50-300 MK/ (B KOMILI. C HAKOHEYHUKAMU)
10. IIxad BeiTsKHOMN 1500 IIB-2-KrO"KBazapo"

11. 13394 Ilorenyuometp P-307

12. 312307 Konopumetrp KOK-2

13. JIaboparopnsiii pH-metp UITJI-301

14. Vlonomep N-160MU

15. KoHAyKTOMEp JKCrepT

16. pecdpakrometp UPD-471

17. KoHgyKTOMep DKCrepT

18. ®otometp (dhoTo3nekTpokonopumetp) KOK-3-01

19. 310299 Yaberparepmocrat UTU 4-84
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20. Ananusarop xugkocty "@moopar-02-5M"
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