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1. Heau u 3212494 JUCHUNIMHBI
1.1 Ilens v 3aga4M OCBOCHUS TUCITUTLINHBI «XUMHUs» (J1aj1ee — JUCIUTUINHA).

Llenb 0cBOCHUS AMCUUILUIMHBL: ydacTue B popmupoBanun komnereniuii YK-1, YK-4, OITIK-10

1.2 3agauu JIUCHUIIIUHBL:

3HaTh:

YMmerh:

° TCPMOANHAMHUYCCKUC W  KHUHCTHYCCKUC 3aKOHOMCPHOCTH, OIPCACIAONINC
IMPOTCKAHUEC XUMHUYCCKHUX U OMOXMMHYECKHUX IIPpOoLECCCOB;

® (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG ACIIEKThl BAXXHEUINNX OHOXMMUYECKUX IpoueccoB U
Ppa3IN4YHbIX BHUAOB roMeocCTasza B OpraHu3MeE: TCOPECTUUYCCKHUE OCHOBBI 6H03HCpFeTI/IKI/I,
q)aKTOpBI, BJIMAIOINHUEC HA CMCIUICHHWC PAaBHOBCCHA OHMOXMMUYECKUX IIpOLECCCOB;

. CBOMCTBA BOJIbI M BOJIHBIX PACTBOPOB CHJIBHBIX M CIa0BIX JIEKTPOJIUTOR;

. OCHOBHBIC  THIIbI ~ PAaBHOBECHH W IPOIECCOB  IKU3HEICATCILHOCTH:
MPOTOJIUTHYECKUE, TETEPOTCHHbIE, JUTaHA000MEHHBIE, PEIOKC;

. MEXaHU3MBbI JIeHCTBUS Oy(EepHBIX CUCTEM OpPraHM3Ma, UX B3aMMOCBS3b U POJIb B
OJIICPYKAaHU U KHCIOTHO-OCHOBHOI'O TOMEOCTa3a; 0COOCHHOCTH KHCIOTHO-OCHOBHBIX CBOMCTB
AMHHOKUCIIOT U O€JIKOB;

. 3aKOHOMEPHOCTH MPOTEKaHUS (PU3UKO-XUMUYECKHUX MPOIIECCOB B JKUBBIX CHCTEMAaX
C TOYKHU 3PEHHUS UX KOHKYPEHLIMH, BOSHHKAIOUIEH B pe3yJbTaTe COBMEIICHUS PaBHOBECUM
Pa3HBIX THUIIOB,

. pONb  OMOTEHHBIX DJIEMEHTOB U UX COEIMHEHUN B )KUBBIX CHCTEMAX;

. (U3HKO-XMMHYECKHE OCHOBBI ITOBEPXHOCTHBIX SIBIICHUH M (PAKTOPHI BIUSIONINE HA
CBOOOJHYIO MTOBEPXHOCTHYIO SHEPIHI0; OCOOCHHOCTH aJICOPOIMH HA pa3iIMuYHbIX TI'paHHUIaX
pas3nenos

. 0COOEHHOCTH (PU3UKO-XUMHUH JUCHEPCHBIX CUCTEM M PACTBOPOB OMOMOIMMEPOB.

. IPOTHO3UPOBATh PE3YJIbTaThl (PU3MKO-XMUMUYECKUX MPOLECCOB, MPOTEKAOMUX B
KHMBBIX CUCTEMAX, OINHMPAsCh HA TEOPETUUECKUE MOJIOKEHUS;

. Hay4HO OOOCHOBBIBAaTb HAOII0JaEMbI€ SIBIICHMUS;

. IPOU3BOIUTH (PU3MKO-XMMUYECKHE U3MEPEHUs, XapaKTepU3YIOlIUe Te WIN UHbIE

CBOICTBa  pacTBOPOB, CMeCEeH U JIPYruX OOBEKTOB, MOJECIHPYIOIIUX BHYTPEHHUE CpEIbl

OpTraHHU3Ma;
d Hpe}ICTaBHﬂTB JaHHBIC 3KCHepI/IMeHTaJ'IBHI)IX I/ICCJ'ICJIOBaHI/Iﬁ B BUC Fpa(i)I/IKOB nu
Ta0IuUIL;
. MPOU3BOIUTh HAOMIOACHUS 3a MPOTEKAaHWEM XHMUYECKUX pEaKiuil W Jenarh

000CHOBaHHBIE BBIBOJHBI,
® MNpEaACTaBIIATh PE3YJIbTAThl SKCIICPUMCHTOB U Ha6J'IIO}IeHI/II\/'I B BHJC 3aKOHYCHHOI'O

IIPOTOKOJIa HCCICOOBAHMA,



. peliaTh TUMIOBBIC MPAKTUYCCKUE 33]]aYH M OBIIAJCTh TEOPETHUESCKUM MHHHUMYMOM
Ha Ooyiee  aOCTPaKTHOM ypPOBHE;

. pemarh CUTYal[MOHHBIC 33Ja4yH, ONHPAsICh Ha TEOPETUYECKUE TIOJOKCHUS,
MoJenupytomye  (HU3NKO-XUMHUYECKUE MPOIIECCHI, MPOTEKAIONINE B )KUBBIX OPraHU3MaXx;

. YMEPEHHO OpPUEHTHPOBATHCS B HWH(POPMAIMOHHOM IOTOKE (MCIOJIb30BATh
CIIpaBOYHBIC  JIAaHHBIC M OMOMHOTrpaduIO 10 TOW WU MHOW MPUYUHE).

Baagern:

. CaMOCTOSTEIIbHON pabOTHI ¢ YIECOHOM, HAYYHOU M CITPABOYHOM JIUTEPATYPO; BECTH
MOUCK U

JeJ1IaTh 0000IIaI0II1E BEIBOIEL;

. Oe3omacHoil pabOTBl B XMMHMUYECKOH jaboparopud M  yMEHMsI oOpaliaTbCs C
XUMHYECKOH HOC}’I[OfI, pCaKTuBaMu, pa60TaTI) C ra3oBbIMH T'OpCJIKaMHU H JJICKTPUYCCKUMU
npudopamu.

2. Mecto mucunnyimibl B ctpykrype OOII BO opranuszanum:
2.1 JMucuumimHa «XuMus» otHocutcs k OOs3arenbHol yactu broka 1 «/lucturuimael (Moaynm)»
OOII BO. Jlucuuminna nu3y4aercsi B I€pBOM CEMECTpE.
2.2 J1ys u3y4eHus JUCIHUILTUHBI HEOOXOIMMBI 3HAHUS, (OpPMHUpyEeMbIe IKOTBHBIMU TUCIUATUTHHAMH:
oO11ast XuMusl, HEOpraHu4yeckasi XuMus, OpraHnYecKas XUMHs
2.3 N3ydyeHwe IUCIUIUTMHBI HEOOXOAMMO JUIS 3HAHWHA, YMEHHA W HAaBBIKOB, (OPMHUPYEMBIX
MOCIEAYIOIUMH  AUCHUILITUHAME ~ TPOPECCHOHANBHOTO  ILUKIA: OHOXWUMHUS, OHOJIOTHS,
HOpMasibHast  (u3uosorus, mnarodusnonorusi, G(apMakoIOTus, TUTHEHA, AaHECTE3UOJIOTHs,
pPEBMATONIOTUSI M MHTEHCHUBHAS TEparusi, OCHOBHI MHUTAHUS 3I0POBOTO M OOJIHLHOTO YEIOBEKa,
KIMHUYecKas papMakoiorus, pusnorepanus.
3. Pe3yabTaThl 0CBOEHHUS JUCHUILINHBI U MHANKATOPBI JOCTHKEHUS] KOMIETEeHMii:
[Ipomecc n3ydeHus: AUCIUIUIMHBI HATIpaBJieH Ha (OPMUPOBAHUE CIEAYIOMINX YHUBEPCATbHBIX
(YK) u obmenpodeccuonanpabix (OIIK) komneTeHImii:

/

Kon CognepxaHue KOMIIETEHIIUN Kog u B pesynbraTe n3ydeHus TUCIUIDTHHBI 00yJYaromunecs
KOMITETEHITNY| (W €€ YacTH) HarMCHOBAHHE TOJDKHBL:
HWHJIMKaTOpa
JIOCTHKECHUS 3HaTh YmMmeTn Bnanets
KOMIIETCHIINHN




YK-1

Crioco0eH OCyIIecTBIATh
KPUTHYCCKHUI aHATTN3
MPOOJIEMHBIX CUTYyaIUil Ha
OCHOBE CHCTEMHOT'0
MOJIX0/1a, BEIPa0aThIBATh
CTpaTeruio AeUCcTBUN

HYK 1.1 3naer:
METOJIBI
KPUTHUYECKOTO
aHaImu3a
OLICHKH
COBPEMEHHBIX
HaY4HBIX
JIOCTHIKCHHUH
OCHOBHBIE
TIPUHIINTIBL
KPUTHYECKOTO
aHanmusa HYK
1.2 Ywmeer:
MOJTy4aTh
HOBBIC 3HAHUS
Ha OCHOBE
aHaM3a,
CHHTE3a U JIP.;
coOmparp
JIaHHBIE T10
CJIOYKHBIM
Hay4HBIM
mpobiemMam,
OTHOCSIIIIUMCSI K
po¢eCCHOHAND
HOM 007acTH;
OCYLIECTBIISITh
TIOUCK
nHpOpMALIU 1
peleHni Ha
OCHOBE

TEPMOJAUHAMUAY
€CKHe U
KHHCTUYCCKHE
3aKOHOMEPHOCT
u,
OTIpEIeIIAIOIITIE
MPOTEKAHUE
XUMUYECKHUX U
OHOXHMHM-
YECKUX
MPOIICCCOB;
¢duzuKo-
XUMHUECKHUE
aCIIeKThI
BaKHEHUIIIIX
OHMOXMMHYECKUX
MPOIIECCOB |
Pa3IMIHBIX
BHJIOB
romMeocrasa B
OpraHu3Me:
TEOpPETHICCKHE
OCHOBBI
OMO’HEPTETHKH,
(axropsl,
BIIUSIOIIHE

Ha
CMeEILEHHE
PaBHOBECHSI
OHOXMMHUYECKUX
MIPOIIECCOB;

CBOMCTBA BOJBI U
BOJIHBIX
pacTBOpoB
CHJILHBIX

u
cnabbIxX
3JIEKTPOJIUTOB;

MPOTHO3UPOBAT
b

pe3yibTaT
BI
(U3UKOXUMHYECKUX
HPOLIECCOB,
HPOTEKAIONINX B
JKHBBIX CHCTEMaX,
ornupasich Ha
TEOpeTUYCCKUE
TIOJIOXKEHHS;

HAY4YHO
000CHOBEIBATh
HaOIIr01aeMbIe
SIBIICHHS;

MPOU3BOIUTH
(U3UKOXUMHUYECKHUE
HU3MEpEeHus,
XapaxkTepu3yro-
Imye Te WIH WHBIC
CBONCTBa
PacTBOpOB,

cmecei u
JIPyTUX 0OBEKTOB,
MOJIETTMPYIOIINX
BHYTPEHHHUE CPEbI
OpraHu3Ma;

Hagwikamu
CaMOCTOSITCIIBH
oit paboThI
c
yaeOHOH,
Hay4HOU
CIIPaBOYHOU
JIUTEPaTypOH;
BECTH IIOWCK U
ZIeNaTh
obobmaromniye
BBIBO/IBI; -
Oe3omacHoit
paboThI B
XUMUYECKOU
nmabopaTopun
YMEHUS
oOpamartbcs ¢
XUMUYECKOU
MOCYJI0M,
peaKTHBaMH,
paboTath c
ra30BBIMH
TOpeTKaMi |
INEKTPUYCCKIM
U Ipudopamu.

=




YK-4

CrocoOeH NpUMEHSTh
COBPEMEHHBIE
KOMMYHHKATHBHBIC
TEXHOJIOTUH, B TOM YHUCIIE HA
WHOCTpaHHOM(BIX) SI3bIKe(ax),
JUISL aKaJIeMUUYECKOTO 1
po¢ecCHOHATBHOTO

B3aNMOJICUCTBHS

JIeHCTBHI,
9KCIEpUMEHTA U
OTIBITa

HYK 1.3 Umeer
MIPAKTUYECKUI
OTIBIT:
HCCIIeIOBAHMS
TpOoOIeMBI
po¢heCCHOHATb
HOH
JeSITeTbHOCTH C
TIpUMEHEHUEM
aHaM3a,
CHHTE3a U
IPYTHUX METO/IOB
HHTEIJUICKTYalh
HOH
NeSITeIbHOCTH;
pa3paboTku
CTpaTeruu
JNEUCTBUN JJIS
peuIeHus
poheCCHOHAT

HBIX TIpOoOIIeM

HYK 4.1 3naer:
OCHOBBI YCTHOMU
U TMHCHMEHHOMU
KOMMYHUKAIIUU
Ha PYCCKOM U
WHOCTPAHHOM
SI3bIKAX,
(yHKIIMOHATIBH
ble CTHIIH
POIHOTO SI3BIKA,
TpeboBaHus

K
JIETIOBOM
KOMMYHHKAIIH,
COBPEMEHHBIE
cpencTBa
HHPOPMALMOHH
OKOMMYHUKAITHO
HHBIX
TEXHOJIOTH I
HYK 4.2
YwMmeer:
BBIPAXKaTh CBOU
MBICJTH Ha
pyccKoM U
HHOCTPAaHHOM
SI3BIKE TP
JIEJIOBOM
KOMMYHUKAITUU
HYK 4.3 VImeet

TIPaKTHYECKUH
OTIBIT:

OCHOBHEI€E THITBI
paBHOBeCH u
MPOIIECCOB
JKU3HEEATENBH
OCTH:
MPOTOUTHYECK
e,

reTepOreHHbIE,
JIMTaHA000MEHH

bI€, PEJIOKC;

MEXaHHU3MbI
neiicTBus OypepHBIX
CHCTEM OpTaHu3Ma,

HX
B3aUMOCBSI3b U POJIb

B
MOJIICPIKAHUH
KHCIIOTHOOCHOBHOTO
roMeocTasa;
0COOEHHOCTHU
KHCJIOTHOOCHOBHBIX
CBOIICTB
aMHMHOKHCIIOT U
OEJIKOB;

3aKOHOMEPHOCT |
MPOTEKAHUS

(DUBUKOXMUMHUYECKHUX
MPOLIECCOB B )KUBBIX
cHCTeMax C TOYKH

3peHust
WX  KOHKYpPEHIUH,
BO3HUKAIOIIIEH B
pe3ynbTare

COBMEIICHUS

PaBHOBECHI pPa3HbIX
THUIIOB;- poib
OHOTEeHHBIX

3JIEMCHTOB M HX
coeIu-HeHU U B

JKUBBIX CUCTEMAX,

(hU3UKOXUMUYCCKUE
OCHOBBI
MOBEPXHOCTHBIX
SIBICHUH U
(haxTOpHI;

BIIASIOIINE Ha
CBOOOTHYIO
MMOBEPXHOCTHYO
SHEPIHIO;

MIPECTaBIATh
JIaHHEBIC
9KCICPUMEHTAIT
BHBIX
HCCIICIOBAaHUH B
BUjie TpaduKoB M
TaOJINII;
MIPOU3BOTUTH
HaOIIOAEHNS 3a
MPOTEKAHUEM
XUMHYECKUX
peakuui u
JienaTh
000CHOBaHHbBIC

BBIBO/JIbI;

NPEICTABIATH
Pe3yIbTAThI
OKCIIEPUMEHTOB 1
Ha0II0ICHUI B
BUJE
3aKOHYEHHOTO
MPOTOKOJIA
HCCIIEOBAHMS,

peuratb TUIIOBBLIC
MPaKTHYECKUE
331241 u
OBJIAJIETh
TEOPETUUYECKUM
MUHUMYMOM Ha
6osiee abOCTpaKTHOM
YPOBHE;

pemath
CUTYallMOHHBIE
3a7a4H,

ONHUpasACh Ha
TEOPETHYECKHE
MIOJIOXKCHHS,
MOJIEIUPYIOIINE
(U3UKOXUMHYECKIE
HPOLECCHL,

MPOTEKAIOIIHUE B
JKMBBIX
OpraHu3Max;

YMEPEHHO
OpUCHTHPOBATH
cst B
MHPOPMAITHOHH
oM MIOTOKE




COCTaBJICHUS
TEKCTOB Ha
PYCCKOM H







OIIK -
10

CmocoOeH pemiath
CTaHOapTHBIC 3a1a4H
npodhecCHOHABHON
JeATEITEHOCTH C
UCIIONB30BaHHEM
nH(pOpPMaLMOHHBIX,
O6ubnrorpaduuecKux
pecypcoB, MeIUKO-
Ouonoruveckon
TEPMHUHOJIOTHH,
nHpopMannoHHO-
KOMMYHHKaIMOHHBIX
TEXHOJIOTHI{ C y4eTOM
OCHOBHBIX TPeOOBaHHH
HHPOPMATMOHHOM
6e3omacHoCTH

HHOCTPAHHOM SI3BIKAX,
CBSI3aHHBIX C
po¢heCCHOHATD HOM
JESTEIbHOCTBIO; OTBIT
repeBo/Ia MEAUIIMHCKAX
TEKCTOB C HHOCTPAHHOTO
SI3BIKA HA PYCCKUIA; OTIBIT
TOBOPEHHSI HA PYCCKOM U
HHOCTPaHHOM

SI3bIKaX

HOIIK 10.1

3Haer:

BO3MOYHOCTH
CIPAaBOYHOMH(POPMALIUOHH

BIX CHCTEM |
po¢eCCHOHATD
HBIX 6a3

JaHHBIX; METOAUKY
roucka nHdopmanuy,
nH}opManoHH
OKOMMYHHKAIINO HHBIX
TEXHOJIOTUH;
COBPEMEHHYIO MEIHKO-
OHMOIIOTHIECKYIO
TEPMHHOJIOTHIO; OCHOBBI
nH}popMannoHH o
0€30IMacHOCTH B
npoQecCUoHab HOM

JeSITeTbHOCTH
HOIIK 10.2

YwMmeer:

NPUMEHSITh COBPEMEHHbBIC
UH(OPMALMOHH
OKOMMYHUKAIIO  HHBIC
TEXHOJIOTHH IS PCIICHHSI
3a1a4 npodeccnonans

HOHU JACATCIbHOCTH,

0COOEHHOCTH
aacopouuu

Ha
Pa3IMYHbBIX
rpaHUIax
pasnenos das;

0COOEHHOCTH
(U3NKO-XIMHN
JMCTICPCHBIX
CHCTEM H
PacTBOPOB

OHOTIOIUMEPOB.

(uconp30BaTh
CIpaBOYHBIE

JIaHHBIC u
oubnuorpaduio
no TOH WM
UHOH NpHUYUHE).




OCYIIECTBIISATH
3¢ HeKTUBHBIH
MIOUCK
nndopmanuu,
HEo0X0ouMoi
JUIL  peLIeHUs
3ajaq
npodeccnoHab
HOM
JEATEILHOCTH C
HCTIONIb30BAaHHE
M CIIPaBOYHBIX
cHcTeM u
npogeCcCuoHaNb
HBIX 6a3
JIAHHBIX;
TMOJIB30BATHCS
COBPEMEHHOM
MEJIIKO™
Omoorn4eckoit
TEPMHUHOJIOTUEHN
; OC BaWBaTh U
MPUMEHSTH
COBpEMEHHBIE
nH(opMaMOHH
o
KOMMYHHUKAINO
HHBIC
TEXHOJIOTUH B
npogeccuoHab
HO
JIESTeIILHOCTH C
y4ETOM
OCHOBHBIX
TpeboBaHMit
HHPOPMALMOHH
oil
Oe3omacHOCTH

HOIIK 10.3
Nwmeer
MPaKTUYEeCKHUI
OTIBIT:
UCTIOJIb30BaHMS
COBPEMEHHBIX
nH(opMaMoHH
BIX U
6ubnuorpaduue
CKHUX PECYpCOB,
MPUMEHEHHUS
CHeHUaIbHOTO
MPOTrPaMMHOTO
obecrieueHus 1
ABTOMAaTH3HPOB
AHHBIX
MHPOPMAITMOHH
BIX CUCTEM IS
peueHus
CTaHAPTHBIX
3a1a4
npodeccHoHann

10



HO
JIESTEIIbHOCTH C
y4eToM
OCHOBHBIX
TpeOoBaHMit
HHPOPMAINOHH
oit
Oe3omacHoOCTH

4. Pa3neJibl AMCUMILIMHBI M KOMIIETEHI[HH, KOTOpPbIe (POPMUPYIOTCS NMPH UX

H3YyYCHUH:
Kon
HaunmenoBanue paznena
1/Ne | KOMIIETESHITH CogeprxaHnue pasaena B JUIaKTHYECKUX eIUHUIaX
u JTHUCHHIIIAHBI

11




YK-1,
YK-4
OIIK - 10

DJIEeMEHTBl XUMHUYECKON
TEPMOJIMHAMHUKH, TEPMOTUHAMUKH
pPacTBOPOB ¥ XUMHUYECKOM
KHHETHKH

IIpeamMer u METOIBI XMMUYECKON TEPMOAMHAMUKH. B3auMoCBs3b
MEXOy MporeccaMd oOMeHa BEUIECTB W DHEPTHU B OpTraHU3Me.
XuMudeckass TEpPMOJMHAMHKA KaK TEOpeTHYecKas OCHOBa
OMOSHEPTeTHKY.

OCHOBHBIE TIOHATHS TEPMOAWHAMUKH. VIHTEHCHBHBIE U
SKCTEHCUBHBbIE mNapaMeTpbl. DyHKIUA CcOCTOSHUA. BHyTpeHHAS
sHeprus. Pabora u Terora - 1Be GopMbI Iepeiaun SHepruu. Turst
TEPMOJVMHAMUYECKHX  CHCTEM  (M30JMPOBAaHHBIE,  3aKPBITHIC,
OTKPBITHIE). Tumer TEPMOJMHAMUYECKIX MIPOIIECCOB
(u3oTepMuueckue, u3o0apHble, W30XOopHBIE).  CTaHmapTHOE
COCTOSIHHE.

Ilepsoe nauano mepmoounamuxu. DHTambnus. CraHmapTHas
SHTAJBIHUA OOpa30BaHMS BELIECTBA, CTaHAAPTHAs OSHTAIBIIUA
cropanust BemiecTBa. CTaHJapTHash SHTANbIUS pPEaKIHUU. 3aKOH
lecca. IlpumeHeHwe mepBOro Hayaja TEPMOAWHAMHUKH K
OnocucremMam.

Bmopoe nauano mepmoounamuxu. O6patuMble U HEOOpPATUMBIE
B TEPMOJMHAMHYECKOM CMBICIIE IMPOLECCHl. DHTPONHs. DHEpPrus
I'nb6ca. IIporHo3uMpoBaHWE HANPABICHUS CaMOIPOH3BOJILHO
MPOTEKAIOIINX IPOLIECCOB B H30JIMPOBAHHON U 3aKPBITOM CHCTEMaX;
poIb SHTAJBITUHHOTO u SHTPONHHHOTO (bakTopoB.
TepMoauHaMIYeCKHe YCIOBHS paBHOBecHs. CTaHIapTHas SHEPrHs
I'm66ca oOpa3oBaHUs BemlecTBa, CTaHAapTHas d3Heprus [ubdOca
OWOJIOTMYECKOT0 OKHCIeHHs BemecTBa. CTaHIapTHas SHEprus
I'n66ca peakuuu. [IpuMepsl SK3eproHUYECKUX U IHAEPTOHHYECKUX
IIPOLIECCOB, NIPOTEKAIOIINX B OpraHusMe. ITpunuun
9HEPreTUIECcKOro COMpPsHKEHUSI.

Xumuueckoe pasnosecue. OOpaTuMble W HEOOpaTUMBIC IO
HaTIPaBJICHUIO peakiu. TepMOANHAMIYECKUE YCIOBUS PaBHOBECHUS
B M30JIMPOBAaHHBIX M 3aKPBITHIX cUcTeMax. KOHCTaHTa XUMHUYECKOTO
paBHOBecus. OOmmIasi KOHCTaHTa MOCIEJOBATEIIFHO M MapajlIeIhbHO
NPOTEKAMOUINX IPOLECCOB. YPAaBHEHUS HW30TEPMbl W H300apsbl
XUMHYECKOH peaknuu. [IporHo3npoBaHe CMEIICHUS XUMUIECKOTO
paBHOoBecus. Ilonsatne o OydepHOM IeHCTBUH, TroMeocTase u
CTallMOHAPHOM COCTOSHHH >KHBOTO OpraHu3Ma. Poib BOIBl ©
pacTBOpPOB B KHU3HEAEATENbHOCTH. PUMKOXMMHUYECKHUE CBOMCTBA
BOJIBI, O0YCIIOBIIMBAIOIINE €€ YHUKAJIBHYIO POJIb KaK € AMHCTBEHHOTO
OHOpacTBOPUTETISI. ABTOMPOTONN3 BOJIBL. KoncranTa
ABTOMPOTONIM3a BOJBI. 3aBHCHMOCTh PACTBOPUMOCTH BEIIESCTB B
BOJIE OT COOTHOUICHHS TUAPOQMIBHBIX U THAPO(GOOHBIX CBOICTB;
BIMSIHAE BHEIIHUX YCJIOBHH, Ha PacTBOPUMOCTH. TepMOIMHAMUKA
pactBopenus. [ToraTne odbuaeamT-HOM pacTBope.

KomnmuratuBHble CBOWcTBa pa30aBICHHBIX PAcTBOPOB HE
JIEKTPOINTOB. 3akoH Paynst m ciencTBusl M3 HEro: IOHMKEHHE
TeMIlepaTypbl 3aMep3aHusl PacTBOPA, MOBBIIICHUE TEMIIEPATyphI
KHICHUST PacTBopa, ocMoc. OCMOTHYECKOE JaBlICHHE: 3aKOH
Bantl'odda. Ilpeomem u ocnosnvle nonamus XumuuecKkou
KuHemuky. XUMHYECKas KUHETHKA KaK OCHOBAa JJISI H3YyYCHUS
CKOpOCTEil U MEXaHH3MOB OMOXMMHYECKHX mporeccoB. CKOpPOCTh
peakuum,
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CPeIHAA CKOpPOCTh PEaKkI B HWHTEpBaJie, MCTHHHAS CKOPOCTH.
Knaccuukamum peaxmuii, IpUMEHSIOMNECS B KHHETUKE: PEaKIUH,
TOMOTEHHBIE, TETEPOTCHHBIE M MHKpPOTETEPOTCHHBIC; PEeaKIiH
MPOCTBIE H  CJIOXHBIE (MapajuieNbHBIe, II0CIIeIOBaTECIbHEIE,
COTIPsDKEHHBIE, LemHble). MOJIeKyISIpHOCTh 3JIEMEHTapHOTO aKTa
peaxIuu.

Kunemuueckue YPasHeHUs. Iopsnok
peakuuu. [Tepuoa monynpeBparieHus.

3aBUCUMOCTh  CKOPOCTH  pEakUUH OT  KOHLEHTpAIUH.
Kunernueckne ypaBHEHHUS! peakLUil IEPBOTO, BTOPOTO U KYJIEBOTO
MOPSAAKOB. DKCIEPUMEHTAIbHbIE METO/IbI ONPEEIEHUSI CKOPOCTH U
KOHCTaHTBI CKOPOCTH PEaKLUi.

3aBUCHMOCTh ~ CKOPOCTH  PEAaKIUK  OT  TeMIEpaTyphl.
TemmneparypHblii  K03((GUIHMEHT CKOPOCTH pEakUuH U  €ro
0COOCHHOCTH 11 OMOXMMHUYECKHX IpolueccoB. [loHsTHe 0 Teopuun
aKTHBHBIX COYJApeHHUH. OHEPreTHUYeCKUil MNpoduip peaknuy;
SHEprusl aKTHBALMM; ypaBHEeHHE AppeHuyca. Pomp crepmueckoro
¢axropa. [ToHsTHE O TEOPUU MIEPEXOTHOTO COCTOSHHUSI.

Kamanusz. TOMOTEeHHBIN U reTepOreHHbIN KaTaau3. DHEPreTUYECKUM
TIPOQHITb KaTaTUTHIECKON peakun. OcOOEHHOCTH KaTaTUTHIECKON
aKTHBHOCTH ()EpMEHTOB.

VYpaBHenue Muxasnuca - MEHTEH U €ro aHaus.

13



YK-1,
YK-4
OIIK - 10

buosornuecku akTHBHbIE
HU3KOMOJICKYIISIPHBIE
HCOPTraHMYCCKUE U OPTaHHYCCKHUEC
BelllecTBa (CTPOCHHE, CBOHCTBA,
yuyactue B GYHKIIMOHUPOBAHHUE
JKUBBIX CUCTEM).

TTonsitne OMOreHHOCTH XUMHUYECKHUX DIIEMEHTOB.
XuMust OHOT€HHBIX DJIEMEHTOB S- 0JI0KA.
Xumust OHOT€HHBIX 3JIEMeHTOB d- OJ10Ka.

XuMmust OMOT€HHBIX JIEMEHTOB p- OJI0Ka.
Komnmuratueasie CBOWCTBa  pa30aBIEHHBIX  PacTBOPOB
3JIEKTPOJIUTOB.

OJeMeHTHl TEOPHH PacTBOPOB CHIIBHBIX JJIEKTPONUTOB [lebasi-
XIOKKEJI.

OCMOISITBHOCTh U OCMOJISIPHOCTh OMOJOTMYECKHUX JKUIKOCTCH U
nep(y3uOHHBIX PACTBOPOB.

Poinb ocMoca B OMOJIOTHYECKUX CHCTEMaX.

[omu- ¥ reTepoPyHKIIMOHAILHOCTh KaK OJMH U3 XapaKTePHBIX
MIPU3HAKOB OPTaHUMYCCKUX COCTUHCHUHN, yYaCTBYIOIIHX B MPOLIECCAaX
KHU3HE/ICATEIIBHOCTH U HCIOJIb3YEMbIX B Ka4eCTBE JIEKAPCTBEHHBIX
BemecTB. OcCOOEHHOCTH XHUMHYECKOTO TIOBEACHHS IIOJH- W
rerepo) yHKIIMOHATBHBIX COCMHEHHI: KUCJIOTHOOCHOBHEIE
cBoiicTBa (aMQONHTHI), NHUKIM3ANUI M XeJlaTooOpa3oBaHUE.
B3aumuoe BiusHEE (YHKIIMOHAIBHBIX TPYIIIL.

Ioaugynxyuonanvnvie coedutenus. MHOTOaTOMHbIE CIHPTEL
XenatHple KOMIUIEKCHI. CII0KHBIE 3()MPBI MHOIOaTOMHBIX CITUPTOB
C HEOPraHMYeCKMMH KHCIOTaMH (HUTpOINUIEpHH, (dochaThl
rIMLepHHa, WHO3WTa). JuMerakpunarriniedocdopHas KucIoTa
KaKk KOMIIOHEHT IUIOMOMPOBOYHOrO Marepuaia). [IByXxaTOMHEIC
(CHONBL: THOPOXWHOH, PE30OpLHMH, NUPOKAaTeXUH. DEHONBI Kak
AQHTHOKCHJIAHTHI.

Tonuamumnoi: STUWICHAWAMUH, ITYTPECUH, KaJaBECPUH.

JIByXOCHOBHBIC KapOOHOBBIC KHCIIOTHI: IIIABEJIEBasi, MAJTOHOBAs,
AHTapHas, TJIyTapoBas, ¢ymapoBas. IIpeBparneHue sHTapHOU
KHACJIOTBI B (yMapoByI0O Kak NIpUMEp OHMOJIOTMYECKOW peakIyuu
JETUAPUPOBAHUSI.

T'emepogynxyuonanvrvie coeOuHeHus.
AMUHOCTIMPTHI: aMUHOATAHOJ (KOJIAMHUH), XOJIHH, alleTHIXOJINH.

AmmHodeHonsl: 1odamuH, HOpagpeHannH, anpeHanuH. [TonsaTue o
OMOJIOrMYECKON POJIM 3TUX COCIMHEHUH M UX TIPOU3BO/IHBIX.

I'mapokcu- 1 aMMHOKHCIIOTHL. BiusiHue pa3nuuHbiX GakTopoB Ha
npoiecc 00pa3oBaHMs [UKIOB (CTEPHUUECKUN, SHTPOMHUHBIN).
Jlaxtonsl. Jlaktamel. [IpencraBieHne o B- JaKTaMHBIX
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aHTUOUOTHKAX. OZ[HOOCHOBHI)IC (MOHO‘IHaH, 0- n

OrunpokcumacisiHble), JByXOCHOBHBIC (g0JI0YHAs, BHHHEIC),
TPEXOCHOBHBIE (JINMOHHAS) THIPOKCHUKUCIIOTHI.

OKCOKHUCIIOTHI — albJErH/J0- U KETOHOKHUCIIOTHI: TIIMOKCHUIIOBAs,
MUPOBUHOTPaHAS (pocdo-enonmupysar), alleTOyKCycHas,
I1aBEJIEBOYKCYCHAs, O-okcoriryrapoBasi. Peakiun

JekapOOKCcmnpoBaHust — [J-KETOHOKHMCIOT ¥ OKHCJIHUTEIHHOTO
JeKapOOKCIIINPOBAHUSI KETOHOKUCIOT. KeToeHompHas TayToMepus.

IeTepodyHKIIMOHATIBHBIE TIPOU3BOAHBIE OEH30JIBHOTO psijia Kak
JIEKapCTBEHHBIE ~ CpeACTBa  (CAIMIMIIOBAs, aMUHOJIOCH30MHas,
CyIb(paHUIOBAs KUCIOTH U X IIPOU3BOIHEIC).

buonozuuecku  sadicnvie  cemepoyuxIuvecKue  COCOUHEHUs.
TerpanupponsHbie coequaeHus (TopduH, TeM u np.). [lponsBogHbIe
MMUPUINHA, W30HUKOTHHOBOM KHCJIOTBI, NHPAa30ja, HMHAA3011a,
NMUPUMUAMHA, IypHHa, THa3ojda. KeTo-eHoJbHAas M JIAKTHM-
JaKTaMHast TayTOMEPHS B THAPOKCHA30TOCOAEPKALINX
TETePOLMKINIECKIX COCOUHCHMAX. bapOutypoBas kucimora n eé
Mpou3BOHBIE. [ MIPOKCUIYpHUHBI (THIIOKCAHTHH, KCAHTHH, MOY€eBas
kuciora). dDonueBas KuciaoTa, OHOTHH, THaMHUH. I[loHATHE O
CTpOCHMH U Ononorndeckoit pomu. IIpencrasnenue o6 ankamonmax
U aHTUOUOTHUKAX.
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YK-1,
YK-4
OIIK - 10

OCHOBHBIE THITBI XMMUYECKHUX
paBHOBECHI U MPOLIECCOB B
(yHKIIMOHMPOBAHUH KHUBBIX
CHCTEM.

Ilpomonumuyeckue peaxyuu. WoHmzanus cinabbIX KHCIOT H
ocHoBaHul. KoHCTaHTa KHCIOTHOCTH ¥ OCHOBHOCTHU. CBSI3b MEXIY
KOHCTAHTOM  KHUCJIOTHOCTM M  KOHCTAHTOH OCHOBHOCTH B
COIPsDKEHHOM mpoTtonutudeckoil mape. KoHKypeHIus 3a NpoTOH:
N30JMPOBAaHHOE M COBMEIICHHOE ITPOTOJUTHYECKHE PABHOBECHS.
OO1mas KOHCTaHTa COBMELIEHHOTO IIPOTOINTHIECKOTO PABHOBECHS.
Tupponus coneif. CreneHb W KOHCTAHTAa THUAPOIH3A. AMQOIHTEHL.
N3o3nexTpudeckas ToUKa.

Bygepnoe oeiicmsue - 0CHOBHOH MeXaHU3M IPOTOTUTUYECKOTO
roMeocrasa opraHm3ma. MexaHu3M JeHcTBUS Oy(EepHBIX CHCTEM.
3ona Oydepnoro neiictBus u Oydepnas emkoctb. Pacuer pH
MPOTOJUTUYECKUX CUCTEM.

Bydepusie cuctembl kpoBu: ruapokapOoHaTHas, ¢ocdaTHas,
reMOTJIOOMHOBAs, NPOTEHHOBAsA. [IOHATHE O KHCIOTHO-OCHOBHOM
COCTOSIHMM opraHusMma. lIpuMeHeHue peakuuyu HEUTpaiu3alud B
(apMakoTeparniu: JIEKapCTBEHHBIE CPEICTBA C KHCIOTHBIMH U
OCHOBHBIMHM CBOHCTBaMH (TMIpPOKapOOHAT HATpwsi, OKCHI U
TIEPOKCHUT MarHUs, TPUCAMUH U JIp.).

T'emepocennvie peakyuu 6 pacmeopax — INEKMPOIUMOa.
KoncranTa pactBopuMoctu. KoHKypeHIUS 3a KaTHOH MM aHUOH:
N30JMPOBAaHHOE M COBMEIIEHHOE T'E€TEPOTCHHBIC PaBHOBECHS B
pactBopax oayekTponuToB. OOmas KOHCTaHTa COBMEIEHHOTO
TETEPOTeHHOTO PaBHOBECHS. Y CIIOBHS 00pa30BaHMS U PACTBOPEHHS
ocankoB.  Peakumm, nexamme B OCHOBE  00pa3oBaHMs
HEOPraHMYECKOTO BELIECTBA KOCTHOW TKaHM THapokcuadocdara
Kanplust. MexaHu3M (yHKIMOHUpPOBaHHS KalbIHK-pocdaTHOTo
Oyodepa. ABnenue m3omMopdu3Ma: 3aMenIcHue B TiApoKcuadocoare
KaJbLUsl TUAPOKCUI-MOHOB Ha WOHBI (pTOpa, MOHOB KalbIHs Ha
MOHBI CTpOHIHA. OCTEOTPONHOCTh METAIUIOB. Peakiyu, Jexanye B
OCHOBe 00pa3oBaHMsi KOHKPEMEHTOB: YpaToB, OKCaJaroB,
kapOoHaroB. [IpuMeHeHne XIopuaa KajapIus U cyib(ara MarHus B
Ka4ecTBE aHTH/IOTOB.

Peaxyuu 3amewenus nueanoos. KoHCTaHTa HECTOWKOCTH
KOMIUIEKCHOTO WoHA. KOHKypeHIus 3a JWTraHg WId 32
KOMILIEKCOOOpa30BaTeNib:  HM30JIMPOBAaHHOE W COBMEIICHHOE

paBHOBecus  3amenieHuss — JurangoB.  OOm@as  KOHCTaHTa
COBMCHICHHOI'O PAaBHOBECHUA 3aMCUICHUA JIMT'AHIOB. I/IHepTHLIe n
nabunbHbIe  KOMIUIEKChl.  [IpeicraBieHuss O  CTPOCHUH

METaUI0(PEepPMEHTOB M JAPYTUX OHWOKOMIUIEKCHBIX COEIMHEHUH
(reMorIoOuH, IMTOXPOMBI, KoOanamMuHbl). DOHU3MKO-XUMUYECKHE
TIPUHIUIIBL TpaHCHOPTa KHCI0poJa TeMOTJIOOMHOM.
MeTamtonurasiHeli TOMEOCTa3 M IPUYHMHBl €ro HapylICHUs.
Mexanuzm
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TOKCHYECKOI0 AEHCTBUS TSXKEIBIX METAJUIOB U MBIIIbsIKA HA OCHOBE
TEOPUH JKECTKUX M MATKHX KucioT W ocHoBanuii (JKMKO).
TepmoanHaMuUecKne TNPHHOMIIBI  XEJNATOTEpanuu. MexaHnu3Mm
LUTOTOKCHYECKOTO ICHCTBHUSI COCANHEHUH TUIATHHBI.

CoBMeIICHHbIE PaBHOBECHS M KOHKYPUPYIOIIUE IPOLECCHI
pasHeix  TunoB. KoOHCTaHTa  COBMEIEHHOTO  paBHOBECHUS.
CoBMelleHHbIE PABHOBECHUS M KOHKYPHUPYIOIIUE MPOIECCHl Pa3HbIX
TUIIOB, IPOTEKAIOIINE B OpTraHU3Me B HOPME, [IPU MaTOJIOTUH U NIPU
KOPPEKIMH NaTOJIOTUYECKUX COCTOSIHUH.

OxucaumenvbHo-60CCMAaHOGUMENbHbLE (pedokc)  peaxyuu.
MexaHu3M BO3HHKHOBEHHS 3JIEKTPOJHOTO M PEIOKC-TIOTCHIHATIOB.
VYpasuenus Hepucra-Iletepca. CpaBHHUTENBbHAS CHIIa OKUCIHATENEH
u BOCCTaHOBUTENECH. IIporaosupoBanue HampaBJICHUSA
PEAOKCIPOLIECCOB MO BEIMYMHAM peJoKc-noTeHuanoB. Koncranra
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOTO mporecca. Bnusiaue
JIUTaHIHOTO OKPYKCHHMS EHTPAIBHOTO aTOMAa Ha BEJIMYMHY PEIOKC-
IIoTCHIHaia. Du3nko-XuMHYECKHUE TMIPUHIUIIBI TpaHCIIOpTa
JJIEKTPOHOB B JICKTPOHOTPAHCIIOPTHON IIETIH  MUTOXOHIPHH.
OOmue mpeACTaBICHUS 0 MEXaHU3ME JEHCTBUS peRoKc-0yhepHbIX
cucreM. Tokcudeckoe AeHCTBUE OKUCIUTENEH (HUTPaThl, HUTPHUTHI,
okcuIbl a3oTa). O0e3BpeKMBaAHUE KUCIOPOa, IEPOKCHIA BOJOPOIa
u  cymnepoxkcua-uoHa. IIpuMmeHeHWe  pelokc-peakumii  Aus
JIeTOKCHUKAIIHU.
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OMI3UKO-XUMUS TIOBEPXHOCTHBIX
SBIICHUN B QYHKIIMOHUPOBAHUH
JKUBBIX CUCTEM.

AZCOpOIIIOHHBIE pPaBHOBECUS W IPOLECCHl HA IOJBMKHBIX
rpanunax paszgena ¢a3. [loBepxHoctHas osHeprus [n6bca n
MMOBEPXHOCTHOE HaTsDkeHHe. Axacopbnus. YpasHenwe [mb0Oca.
[ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHBIE BEIECTBA.
Vi3MeHeHNe OBEpXHOCTHOH aKTHBHOCTH B TOMOJIOTHYECKUX PSIax
(npaBuno Tpay6Ge). U3orepma ancopounu. OprueHTaIys MOJIEKYI B
ITOBEPXHOCTHOM CJIO€ U CTPYKTypa OnoMeMOpaH.

AncopOIioHHBIE paBHOBECHS Ha HEMOJBIDKHBIX TI'PaHUIAX
paszena ¢a3. dusnueckas agcopOLys U XeMOCcOpOLHst. AncopOoLust
ra30oB Ha TBEPABIX Telax. AICOPOIWS W3 PacTBOPOB. YpaBHEHHE
Jlenrmiopa. 3aBHCHMOCTD BEIMYHHBI aJCOPOIMH OT pPa3IMIHBIX
¢axropos. [IpaBuio BelpaBHUBaHUs NoysipHOCTEN. M30upaTenbHas
agcopOuus.  3HaueHWe  aJCOPOLMOHHBIX  MPOIECCOB  JUIS
KHU3HEACATCITHHOCTH. DU3NKO-XUMHIUYECKHE OCHOBBI
aIcOpOIIMOHHON TepaIuy, FeMOCOPOLINH, TPIMEHEHUS B MEUIIHE
HNOHHTOB.

Knaccudukamus  aumcnepcHbix — cucteM.  Kiaccudukanus
JUCHEPCHBIX CHCTEM IO CTENEHU TUCHEPCHOCTH; IO arperaTHOMy
COCTOSHUIO (ha3; 1O CHIIE MEXMOJCKYISIPHOTO B3aWMOJICHCTBUS
MEXIy aucrepcHod (asoit m mucmepcuoHHO# cpenoii. [Ipupona
KOJUIOUJHOTO COCTOSTHUSI.

Ilonyyenne u cBolicTBa AMcHepcHbIX cucreM. Ilomydenue

CYCHEH3UM, OSMYJbCUM, KOJUIOWOHBIX pacTBopoB. Jluanus,
SJIEKTPOANATIUS, yIbTpadUIbTPAIU. OU3NKO-XUMHUYECKUE
TIPUHIIAIIBI (hYHKIIMOHUPOBAHUS HCKYCCTBEHHOMN TTOYKH.
MounekyIsipHO-KUHETHUECKUE CBOMCTBAa KOJUIOMJIHO-TUCIEPCHBIX
cucteM: OpoyHOBCKOe nBWXKEHHE, IuPPy3ns, OCMOTHUECKOE
JaBJICHME, CEIMMEHTAlMOHHOE paBHOBecHE. ONTHYECKUE CBOMCTBA:
pacceuBanme cBeTa (3akoH Pames).
DJIEKTPOKMHETHYCCKUE CBOMCTBA: 3IEeKTPOdope3 U IIECKTPOOCMOC;
MOTEHUMAJ TEeYeHUs U MOoTeHIHan ceauMmeHtauuud. CrtpoeHue
JIBOITHOIO  3JIEKTPUYECKOrO0  CIIOSL. ONEeKTPOKUHETHYECKUH
MOTEHIIMA U €0 3aBUCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.

YcroiunBoOCTh  AUCTepCHBIX cucTeM. CeauMeHTalnoHHas,
arperaTMBHass M KOHIEHCALMOHHAs YCTOMYMBOCTHb JIMO30JIEH.
@akTophl, BIMAIOIIME HA YCTOMUMBOCTBH Jmo3ojieill. Koarymsous.
ITopor xoarynsiuuu u ero onpexaenenue, npaswio Ulynsue-I'apau,
SBIIEHUE TPUBBIKaHUA. B3aumnas koarymsmus. Ilonstue o
COBPEMEHHBIX Teopusx Koarymsiuuu. KomnmounHas 3amura u
MEeNTU3aLus.

Komnonnnsie ITAB; 6uonorndeckn Bakuble kojuronansie [TAB
(MBLTa, IETEpPreHTHl, JKeIYHbIe KUCIOTH). MuUIeniaoo0pa3oBaHie B
pactBopax IIAB. OnmnpeneneHue KpUTUYECKOW KOHLEHTpALUU
MHUIIeIUI000pazoBaHus. JINIOCOMEI.

Ilonumepsi. TloHATHE O TOTMMEPAX MEAUIIMHCKOTO Ha3HAYEHUSI.
CgoiictBa pactBopoB BMC. Ocobennoctu pactBoperns BMC kak
CIIEZICTBHE MX CTPYKTypbl. Popma MaxkpoMmosiekyl. MexaHu3M
HaOyxaHusi u pactBopeHuss BMC. 3aBUCHUMOCTH BEIWYHHBI
HaOyXaHUSI OT pAa3NUYHBIX (PAKTOPOB. AHOMasbHAas BSI3KOCTH
pactBopoB BMC. VYpasnenue llltaynunrepa. BsaskocTs kpoBu u
JIpYrux OWOJOTHYECKUX KHUAKocTeH. OcMOTHYECKOE JaBJICHHE
pacTBoOpoB OMOTIONIMEPOB. YpaBHeHHE Tannepa.
Honmanextponutsl. M3o03nmexkTpudeckas TOuka U METOABI €€
onpeaenenusi. MemOpanHoe paBHoBecue JloHHaHa. OHKOTHYECKOE
JIaBJICHUE TUIa3Mbl M CBIBOPOTKH KPOBH.

YCTOWYUBOCTh  PacTBOPOB  OHWOIMOJMMEPOB.  BricanuBanwue
OuoronuMepoB 3 pactBopa. KoarepBamusts u ee poib B
OMOJIOTMYECKHX CUCTeMax. 3acTyqHeBaHue pacTBopoB BMC.

CBolicTBa CTYJHEH: CHHEPE3UC U THKCOTPOITHSI.
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5. O0beM TMCUUIIIMHBI ¥ BU/IbI Y4eOHOH padoThl.

Bun yae6HOi paboTht TpynoeMKocTb TpymoeMKoCTh 1o cemecTpaM
o0beM B| 00BEeM B (AY)
3a4ETHBIX akageMuiec
eIMHHLIAX KHX 1
(BE) Jaca
x (AY)
AynutopHas paboTta, B TOM YHCIIC 4 144 144
Texan (JT) 0,39 14 14
JlabopaTtopHsle npakTUKyMBI (J1a0) 1,44 52 52

[paxrraeckne 3ansaTus (I1p)

Kmnangeckast mpaktudeckast padora (KIIP)

Cemunapsl (Cem)

CamocrostenpHas padota crynenra (CP) 1,17 42 42

Hayuno-uccrnenoBarensckas paboTa cTyaeHTa

HpOMe)KyTO‘IHa?I aTTeCTalusa

Ixzamen 1 36 36

OBILIAS TPYJIOEMKOCTb 4 144 144

6. Coaep:xkaHue TUCHUTLIAHBI

6.1 Pa3genbl AMCHUILIMHLI 1 BUALI 3AHATHIL:

m/Ne | Ne HammeHnoBanme pasmena Bunsr yueOHolt pabots (B AY)*
ceMecTpa | JMCLUILUIMHBI

J J1ab Ip KII3 CeMm CP BCETO

1 1 DIEeMEHTHI XUMUYECKON
TEPMOJIMHAMUKH,
TEPMOIMHAMUKH 3 9 10 29
PacTBOPOB U XUMUYECKOU
KUHETUKH. YcaoBus
PaBHOBECHS CHCTEM.

2 1 buonoruuecku akTUBHBIC
HU3KOMOJIEKYJIIPHBIE
HEOpraHUYeCcKue U
OpraHMYeCKHe  BeIIecTBa

(cTpoenue, CBOIICTBa, 20 9 32
y4acTue B
(YHKIIHOHHPOBaHUE
JKUBBIX CUCTEM).

3 1 OCHOBHBIE THIIBI
XUMHYECKHX PABHOBECHH 1
HpOIEccoB B 4 12 11 27
(GYHKIMOHMPOBAHUU
JKUBBIX CUCTEM.

4 1 DU3NKO-XUMHST
MTOBEPXHOCTHBIX SIBJICHUU B 4 1 12 27
(YHKIIMOHUPOBaHUH
JKUBBIX CUCTEM.

Dr3amen 36

WITOrO 14 | 52 42 144
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* - JI — nexumwu; JIab — maboparopusie 3ansaTust; [Ip — npakruueckue 3anatus; Cem — cemunapsl; CP
— caMoCTOsITeIbHAsE PadOoTa CTy/ICHTA.

6.2. TeMaTu4YecKNH MJIAH JEKIIAN*:

NeNe HaumeHnoBaHue TeM JEKIUT OGnem B
n/m AT
Cemectp
1
1. DneMeHThl XMMHYECKOH TepMoAauHaMuku U Ouosnepretuku.l wu Il nHavama 2

TEPMOJIMHAMUKH, IPUMEHEHHE K OnocuctemaM. DHTponus. DHeprus. ' m60ca.

2. Kunernka xuMudyeckux 1 OMOXUMUYECKUX peakluuil. 3aBUCUMOCTh CKOPOCTH PEaKLIUU OT 2
pasznuuHbIX (haktopoB. Katanu3. Kunernueckoe XuMUYeCKOE paBHOBECHE.

TepMOI[I/IHaMI/IKa XUMHUYCCKOT'O paBHOBECH.

3. Kosmuraruaele cBOKCTBA paCTBOPOB HEAJIEKTPOJIMTOB U JIEKTPOJIUTOB. 2

4. OcHOBHbIE THUIIBI XMMHMYECKHUX PaBHOBECUHM B KUBBIX cHCTeMax. TeopuM KHUCIOT U 2
ocHOBaHUH. KHCIOTHO — OCHOBHOE paBHOBECHE. PacTBOPBI CHIIBHBIX JJIEKTPOJIMTOB.
Bonoponanslii mokasarens.

5. I'unponus. Bydepubie cuctemsl, MexaHu3M ux aeicTBus. bydepnas emkocts, OydepHbie 2
CHCTEMBI )KUBBIX OPTaHU3MOB.
6. OKHCIUTEEHO-BOCCTAHOBUTEILHBIC PABHOBECHS W TIPOIECCHl. TeopHsi BOSHHKHOBCHHS 2

QJICKTPOAHLIX, OKUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX U MCM6paHHBIX IIOTCHINAJIOB.
aﬂeKTpOXI/IMI/I‘IeCKI/Ie METOJABI UCCIICAOBAHHA.

7. OU3NKO-XUMHUSI JTUCIIEPCHBIX CHUCTEM B (YHKIMOHHUPOBAHWU JKUBBIX OPTraHU3MOB. 2
[Ipupona xommounHoro cocrtosHud. Jwuamu3. Onruueckue cBoicTBa. JIBOMHHOM
anektpudeckuii cioit. [TAB, TTHB.

HUTOI'O (Bcero - 14 AY) 14

PactBopsl. Knaccudukauus. PactBopumocts. TepmonuHaMuka nporecca paCTBOPEHHUS BELIECTB.

@U3NKO-XUMHUSI TOBEPXHOCTHBIX SBJACHUH  (DYHKIIMOHHUPOBAHUU IKHUBBIX CHCTEM.
IloBepxHocTHast »sHeprus Iub60ca W MOBEpPXHOCTHOE HATsKEHHE. AJCOPOIMS.
AncopOLMOHHBIE PABHOBECHS.

*(ounasi popma, ¢ npumenenuem JUOC n 10T)
6.3. TemaTn4eckuii JIaH NpakTHYecKUuX 3aHATH]: He nmpexycmorpeno ®I'OCom.

6.4. TemaTnyeckuii NJIaH JJA0OPATOPHBIX 3AHATHI*:

1/ Ne HaymeHoBaHKE TeM MPAKTUYECKUX 3aHATUN O6neM B
AU
CL/IVIL/L/IP
1
1 [Ipeamer u 3amaum o01IeH XUMHUHU. XUMHAUYECKHE U PU3HKO-XUMHUECKUE METOIbI aHATN3a 3 XUMUIECKYX
COeIUHEHMH. DJIEMEHTHI KAYeCTBEHHOI'O aHaIn3a.

2 CriocoObl  BBIpaXKEHHMS KOHIIEHTpaluu pacTBopoB IIpuroroBneHue pacTBOpOB 33aaHHOU |3
KOHIeHTpauuu. [Ipurorosienne pacTBopa M1aBeIeBON KUCIOTHI U3 HABECKHU.

le/ll OTOBJICHHT 0,1 H. pPpdCIBOPpd MUHUPDAJIBHBIX KNUJIOUT N5 KOUHOCHTPHMPOBAHHDBIX

*(ounasi popma, ¢ npumeneauem JUOC u 10T)
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pacTBOpPOB.

OCHOBBI KOJIMUECTBEHHOTO aHAIN3a. TUTPUMETPUUEKHM aHann3. MeToa HeHTpanu3aluy.
Onpenenenne HOPMAJIBHOCTH U TUTpa LIEJIOYU 10 TUTPOBAHHOMY PACTBOPY LIABEIEBOU
KUCIO0ThL. OmpenenceHie HOpMaabHOCTU U TUTPa KUCIIOTHI 110 YCTAaHOBJIEHHOMY PAacTBOPY
LIEJIOYH.

OcHOBBI KOJIMYECTBEHHOTO  aHajm3a. Meton OKCUJMMETPHH.
OnpezneneHre HOPMAaIbHOCTH U TUTPA pacTBopa KMnO4 1o mpUrOTOBICHHOMY
TUTpoBaHHOMY pacTtBopy Na2Co04.

Onpeznenenue HOpMalIbHOCTU U TUTpPa pacTBopa H202 1o mpuroroBieHHOMY
TUTpOBaHHOMY pacTBopy KMnOs.

DJeMEHThl XMMUYECKOH TEPMOJMHAMHUKU M OHOdHepreTuku. OrmpeleneHne TerioBOro
addekTa peakuy HeUTpaTu3alny.
Ornpezenenne TeIIOTh ruAparanuu cynbdarta meau (1I).

KuneTtnka XumMuieckux u OMOXUMHUYECKUX peakuuidi. OnpeneneHne 3aBUCUMOCTH CKOPOCTH
peakIMu OT KOHIICHTPAIIMHM PEarupyrolux BEIIEeCTB (B3aMMOACHCTBUE XJIOpHAA Kele3a
(IIT) ¢ noguaoM Kamusi, U3MEpEHUE CKOPOCTU Pa3I0KEHHS TUOCYIb(daTa HATPHS).

TepMOI[I/IHaMI/ILIeCKI/IC N KUHCTHYCCKUC YCIOBUA XUMHNYCCKOI'O paBHOBECHUA. CMeHIeHI/Ie
paBHoBecus. JlabopatopHbie pabOTHI.

PaCTBOpH. KonnuratuBHbple CBOMCTBA pacTBOpPOB HEBJICKTPOIUTOB H IJICKTPOJIMTOB.
Onpez[eneHI/Ie MOJ'IHpHOﬁ MacCChbl HEQJICKTPOJIUTA 11O METOAY Pacra.

OcHOBHBIE THUIIBI XMMHYECKUX PABHOBECUW M MPOIECCOB B (HhYHKIMOHHUPOBAHHH YKHUBBIX|
cucteM. Teopuu KUCIOT U OCHOBaHUM. ['OMOTreHHbIE U TeTepPOreHHbIE PABHOBECUS
Omnpenenenue pH paznuunsix pactBopoB. Omnpenenenue pH pactBopoB Ha pH-Metpe.

10

I'moponus coneil. Bydepusie pactBopsl ['naponus coneit. OnpeneneHue cpesibl pacTBOPOB
ruponusyromuxcs coneil. [lpurorosnenue 6ydepHbIX pacTBOpoB. MexaHU3M J1eHCTBUA
O0ydepHbIx pacTBopoB. Onpenenenue OydepHoit eMKOCTH pacTBOpa.

11

ITousaTHHE OMOTEHHOCTH XUMHUYECKUX JJIIEMEHTOB. XUMUA OMOTE€HHBIX DJIEMEHTOB S-0JI0Ka.
AHaMTHYECKHE PEaKIIMN Ha KATHOHBI SJIEMEHTOB S- OJI0Ka. 3ammuTa pedepaToB

12

Kommekcanie COCAUHCHUA Ha INpUMEPC COE€TUHEHUI d- sneMeHTOB. XHMMUS OMOTEHHBIX
s1eMeHTOB d- 0J10Ka. AHAJTUTUYECKUE pCaKin Ha KaTUOHBI 3JIEMCHTOB d- 6moka. 38.IJ_II/ITa

pedeparos.

13

XuMmusi ONOTE€HHBIX IEMEHTOB P- 0JI0Ka. AHATUTUYECKUE PEAKLIMU Ha KATHOHBI 3JIEMEHTOB
p- Gioka. 3amuTa pedepaTos.

14

MexaHu3M BO3HUKHOBEHHUS DJEKTPOJHOTO, PEAOKC- W MEMOpaHHBIX IOTEHIIMAJIOB.
DneKkTpruyeckasi TPOBOJIUMOCTh PACTBOPOB DJIEKTPOIHUTOB. PacyeT KOHCTAHTHI M CTENEHU
JUCCOLUAIUH CIIA0bIX 3JEKTPOIUTOB. [loTeHIImoMeTprueckoe TUTPOBAHHE.

15

®U3NKO-XUMHUS TIOBEPXHOCTHBIX fABJIEHUH. OIpeneneHne MOBEPXHOCTHOTO HATSDKEHUS Ha|
IpaHuLE pa3ziena )KUIKOCTb — ras.
Onpenenenne nonos Pb?* u Hg?* B cMecH METO10M KOJIOHOUYHOH XpoMaTorpaduu.

16

Komnmoungneie pactBopsel. [IpUurotoBieHne KOMIOUAHBIX pacTBOPOB. OUUCTKA KOJUIOWIHBIX|
pPacTBOpPOB METOAOM nuanu3a. OnpeaeneHue 3apsaaa 4acTULl OKpalIeHHbIX 30J1€H.

17

CaotictBa pactBopoB BMC. Omnpenenenne n303JeKTpHIECKOM TOYKH JKeJTaTHHA.
VYcranosnenue koddduienTa HabyxaHus KeJlaTuHA.

Uroro (Bcero - 52 AY)

52

44

6.5. TemaTnueckuii JIaH ceMMHAPOB: He npeaycMoTpeHo ®I'OCowm. 6.6.
Buabl 1 Tembl camocTosTe1bHOI padoThl ctyaenta (CPC):
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m/Ne Bugst u remsr CPC O6rem B AY
Cemectp 1
1 [loaroroBka pedeparoB Mo TeMam. 6
2 [ToaroroBka K MpakTUUECKUM 3aHATHIM M J1JaOOpaTOpHBIM pabOTaM, HalMCaHUE 32
OT4YeTa M0 BBIIIOJIHEHHOM JTabopaTopHoii padoTe.
CamocCTosITeIbHOE pellIeHue TEMaTHYECKUX CUTYAI[HOHHBIX 3a7ad.
3 IMoxaroroska pedeparor mo remam YUPC. 6
Bcezo 42
Ilpumepvr mem pechepamos:
1 cemecmp
1. PacTBOpHMOCTB ra30B B KHIKOCTSIX M €€ 3aBUCUMOCTD OT Pa3JIMuHbIX (akTopoB. 3akoHbI ['eHpu u
Janprona. BiausHIE 37€KTPOINTOB HA paCTBOPUMOCTD I'a30B. 3akoH CeueHOBa.
2. OcMoc 1 0CMOTHYECKOE JIaBICHHUE.
2. Karanuz kucnoTamu: 00U KHCIOTHBIN KaTam3, Celu()UIeCKUid KUCIIOTHBIN KaTaln3, SJIEKTPOQIIEHBIH
KaTann3 (0COOCHHOCTH, IPIMEPHI M OMOIOTHIECKOE 3HAUCHHE).
3. Karanus ocHoBaHMSMU: 00N OCHOBHBIN KaTallu3, ClIeUPHUIECKUIl OCHOBHBIN KaTallu3, HyKJICO(PHIbHBIN
KaTaiau3 (0COOEHHOCTH, MPUMEPHI U OMOJIOTMYECKOe 3HAUCHHE).
4. OKHCIHUTENBEHO-BOCCTAHOBUTENIBHBIN KaTaJIH3.
5. Karanu3 kak pe3yspTaT KOMIUIEKCOOOpa30BaHMUS.
6. doToxXMMHUYECKHE PEeaKIUU: TIEPBUYHBIE M BTOPUYHBIE Mporiecchl. KBaHTOBBII BBIXOA PEeaKIHH.

®DOTOXMMHUYECKHE PEAKIIUH, TPOTEeKaroIe B aTMochepe. DU3NKo-XMMHYECKIe OCHOBBI (JOTOCHHTE3a, MEXaHM3Ma 3PEHHS,
OMOIIOMUHECIIEHIIVH.

7. XuMust OMOT€HHBIX 3IEMEHTOB | A TpymIbI.

8. XuMust OMOT€HHBIX 3IEMEHTOB 2A TPYIIIHL.

9. ToxkcHYHOCTD OepHILTHS U OapHs.

10. Mennko-61oIorudeckoe 3HaueHue AIeMeHTOB 36 rpymmsl.
11. Mennko-0uoIorudeckoe 3HaYeHIE AIEMEHTOB 45 TpyIImsL.
12. Mennko-0uoIorndeckoe 3HaueHIEe AIEMEHTOB 5b rpysL.
13. Menunko-61uonornieckoe 3HaYeHUe MapraHIia.

14. Menuko-61osornueckoe 3HaueHHe 31eMeHTOB 8B rpymimebl.
15. Mennko-0uoIorndeckoe 3HaYeHHEe COSAMHEHII Mein, cepedpa, 30J10Ta.
16. Mennko-0noIOTHYeCKOe 3HAYEHNE COEIUHEHNH [IHHKA.

17. PryThOpranuueckue coeJMHEHMS.

18. CoeauHEeHUs PTYTH, B KAYECTBE JIEKAPCTBEHHBIX CPEJICTB.
19. KanMuii kak TOKCUKaHT OKpY Karolle cpesbl

20. Menko-01oIornueckoe 3HaueHHE 3JIEMEHTOB 3 A TPYIIIIBL.
21, Mennko-01noIornIecKoe 3HaYeHUE dJIEMEHTOB O A TPYIIIIBI.
22, Mennko-0H0I0rHIecKOe 3HAUCHHUE DIIEMCHOB 5A TPYIIIIbL.

23 OOHapyXeHHUE MBIIIbSIKA B OMOJIOTHYCCKIX 00BEKTaX.
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24,
25.
26.
27.
28.
29.
30.
31.

Me1ko-01oIornuecKoe 3Ha4eHHE 3JIEMEHTOB 7 A TPYIIIBL

Mennko-01ooTHIecKoe 3HaYCHUE DIIEMEHTOB 4 A TPYIIITHI.

3HauyeHHe SABJICHUS CMaUUBaHUS JUIsL OHOJIOrHYECKUX 00BEKTOB.

CprKTypHO'MeXElHI/ILIeCKI/IX CBOMCTBa JAUCIICPCHBIX CUCTEM

DU3NKO-XUMHUS a3PO30JIEH.

Metoast TUTPUMETPHUICCKOI'O aHaIn3a.

HOTeHHI/IOMETpI/Iﬂ.

Tonsporpadus.

6.7. HayuHo-ucciienoBareibCKasi padoTa cTyJeHTa:

HanmMeHnoBaHne TeM Hay9HO-HCCIIEA0BATEIBCKON pabOTHI CTyJEHTa

CemecTtp

[TonroroBka u opopmieHue pedeparoB Mo TeMaM, OTHOCAIIUMCS K
XUMHUH U MEIUINHE (CTYIEHYECKHI Hay4IHBII KPYKOK)

7. ®OH] O1LIeHOYHBIX CPEACTB /sl IPOBeIeHUsI TEKYIIEro KOHTPOJIS U NPOMEKYTOUHOH aTTecTallul

No Ol1eHO [HBIE Cpe/iCTBa
J:/g zzf Dopmbl HaumeHnoBanue Komoso
KOHTPOJIS pasnerna JUCHUIITHHBI Kon-Bo BapuaHTOB
| pa Brast BOTIPOCOB B TECTOBBIX 3aJaHUI
3a[aHuK
1 2 3 4 5 6 7
1. |1 Kontposns TecToBsie 3agaHus 80 AynuTopHOe
OCBOCHHS Crnoco0bl  BBIp@XEHUS TECTHPOBAHHE
TeMEI KOHLEHTpalun (BapmanT
PacTBOpPOB. q)opMpIpyeTc;{
Turpumerpuyeckue MpenojaBaTeseM )
MeTos! aHanu3a. OBP CobeceoBanne
KonrponbHast pabota 3 18
2. |1 Kontpons 31eMeHTHI TecToBsIe 3amaHusg 60 AynutopHoe
OCBOCHHUSI ¢busnyeckoit  XUMHUU TECTUPOBAHUE
TEMBI (T/m, KUHETHKa, XUM (BapuaHT
paBHOBeECHE) dopmupyetcs
npernojaBaTesieM )
KonrponbHas padora 3 18
3.1 KouTponn PactBopsl. PaBHoBecust | TecToBbie 3amaHust 30 AynuropHoe
OCBOCHHUSI B TOMOTEHHBIX U TECTUPOBAHUE
TEMBI TeTepOreHHBIX (BapuaHT
CUCTEMAX. ¢dopmupyetcst
TperoaBaTesieM )
KonrponbHast padbota 5 18
4. | 6 KouTpons buorennsie anementsl | TecroBbie 3agaHus 50 AyauropHoe
OCBOCHUS S,p,d-6110K0B. TECTUPOBaHUE
TEMBI (BapmaHT
dopmupyercs
IIpernoiaBaTesieM )
Pedepar. 1 20
5. 16 Kontposs DOU3UKO-XUMHS TecToBbIe 3aMaHus 10 AyauTopHOE
OCBOCHUS TIOBEPXHOCTHBIX TECTUPOBAHUE
TEMBI siBieHuit. J{ucriepcHele (BapuaHT
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CHCTEMBI. DJIEMEHTHI dbopmupyercs
ANEKTPOXUMHH. npernojaBaTesieM )

HpI/IMepLI OLICHOYHBIX CPEACTB:

IIpuMepsI TeCTOBBIX 3a1aHUM:

1. IMPUBEJIWTE OCHOBHYIO ®OPMVIJIY IJIA OITPEIEJIEHNA KOHHEHTPAHHIZ B OFbEMHOM AHAJIM3E
1) Gi0V,=C.0OVy;
2) V1= Vz;

3 c/x) 0 =ct) 0
) Ci=C 5/ x) () = ¢O) .

2. TIPY TIOJTHOM HEMTPAJIU3ALIUU HoSO4 MOJISIPHA I MACCE EE DKBUBAJIEHTA PABHA:
1) 49 r/mois;
2) 98 r/moiB;
3) 32,67 r/moib;
4) 196 r/monb;
5) 294 r/mons.

3. METOJIOM TOYHOM HABECKU MOXHO ITPUTOTOBUTH PACTBOP:
1) Na2C03; 2) HCl; 3) H2C204; 4) KOH;
5) HNOs.

4, METOJI0OM [IPUBJIN3UTEJILHOM HABECKU MOXHO ITPUT'OTOBUTH PACTBOP:
1) N3.2C03; 2) NazB407;
3) KMnOy;
4) KOH: 5)
HCI.

1. DAKTOPBI DKBUBAJIEHTHOCTHU (COOTBETCTBEHHO) JJJI51 Ca(OH), u HCI, YHACTBVYIOUINX B
PEAKIIMN
2HCI + Ca(OH), = CaCl, + 2H,0:
1) 1/1;
2) 2;
3) 1/3;
4) 1/2; 5) 3.

6. ®AKTOPLI 5KBUBAJIEHTHOCTHU (COOTBETCTBEHHO) IJIA H>S0., u KOH, YHACTBVYIOIIWX B
PEAKIHNHA HSO4 + 2KOH — 2H20 + K3SO04:
1) 1/1;
2) 6;
3) 3; 4) 1/6; 5) 1/2.

7. COI'JIACHO 3AKOHY B5KBUBAJIEHTOB, B XUMUYECKOM PEAKIINU PACXOAVYIOTCA:
1) onrHAKOBBIE MACChl HCXOIHBIX BEIIECTR;
2) OZIMHAKOBBIC 0OBEMBI HCXOIHBIX BEIICCTR;
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3) OIMHAKOBBIC XUMHUYCCKHIE KOJTMUECTBA HCXOHBIX BEIIECTB;
4) omuHAKOBBIE KOHIICHTPALUK PEArHPYIOLINX BEMIECTB; 5) OMMHAKOBLIE KOIMYECTBA XUMUYECKUX IKBHBAJIECHTOB
HCXOJHBIX BEIIECTB.

8. B TUTPUMETPUUYECKOM AHAJIM3E UCIIOJB3YETCS CIEAYIOIIAS MATEMATUYECKAS ®OPMA
3AIIMCHU 3AKOHA 3KBUBAJIEHTOB:
1) ml(Xl):mz(Xg) = M(l/ZXz):M(l/ZXl);
2) my(Xy) M(1/zX1) = Mo(Xo)-M(1/2X2); 3)
C(1/zXy) V1= C(1/zX3) V>,
4) my(X):M(L/zX) = C(1/2X2)0V(Xz);
5) C(1/2X1):M(1/zXy) = C(1/2X2):M(L1zX2).

9. HA TUTPOBAHUE 10 cm® HNCCIEAYEMOI'O PACTBOPA 3ATPATWJIN 12,5 cm® PABOUYEI'O PACTBOPA C
MOJISIPHON KOHHEHTPAHI/IEﬁ XUMHNYECKOI'O OKBUBAJIEHTA BEIIECTBA 0,2
mouns/nm. MOJIIPHA S KOHLIEHTPALIMA XMUMHWYECKOI'O DKBUBAJIEHTA BEIIIECTBA B

HNCCIIEAYEMOM PACTBOPE PABHA:

1) 0,15 mons/am3,;

2) 0,5 mons/am;

3) 0,25 mons/mM3;

4) 0,05 mons/mm3; 5) 0,025 mons/ame,

10. HA TUTPOBAHMUE 10 cm® 0,1050 M PACTBOPA HCI U3PACXOJJOBAHO 8,5 cm® PACTBOPA KOH. JUIS
PACTBOPA HIEJIOYU BYAET BEPHbBIM:
1) monspras konnentpauus KOH pasna 0,1235 mons/nm3;

2) urp KOH pasen 0,00475 r/cm?;
3) monspras konnentpanus KOH pasna 0,08715 momns/mm3;
4) xonuuecTBo >kBuBanenToB KOH B nannoi peakiuu pasHo 1,05 monb; 5) turp KOH pasen 0,006916 r/cm®.

IIpuMepsI KOHTPOJIBLHBIX 3aJaHUI
Pa3zoen «Cnoco6bl BbIpa:KeHUsI KOHIEHTPauui pacTBopoB. TUTpuMeTpHYecKHe MeTObl AaHAJIN3A.

OBP»

1. TlomOepute k03¢ HULIHEHTH METOIOM JIEKTPOHHO-UOHHOTO OanaHca B ypaBHEHUSX:

FeSOs+ KMnOs+ H2S0s —Fe(SO4)3 + K2SO4 + H20 + MnSO4

2. OmpenenuTe MOJSIPHOCTh W MOJSIPHYIO KOHIEHTpAIMIO SKBHBaJeHTa 6% pactBopa NaxS ¢
IUIOTHOCTEIO 1,067 /M.
3. Omnpenenute TUTP U HOPMAIBHOCTh IEPOKCHJIA BOAOPOAA, ecii Ha peakuuio ¢ 20,0 M1 pacTBopa

nepokcua uzpacxononanocs 16,0 mi 0,0256 H. pactBopa KMnOa.

Pazoen «JesiemenThl QU3NYECKOH XUMHUHU (T/I, KHHETUKA, XMM PaBHOBeCHE)»

Bapuanr 1.
1. CucrteMsl OTKPBITHIE, 3aKPHITHIE, H30JIMPOBAHHBIC (OIIPEETICHNUS, IpUMeEpHl). BHyTpeHHSS sHEprHsL.
2. Komncranra ckopoctu ruaposusa caxapossl npu 25°C pasna 3,2 10342,
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Paccuuraiire:
a) BpeMs, 3a KOTOopoe TuIpoiau3y noasepraercs 10% ncxoIHOTo KOJIMYECTBA CaXapo3bl;
0) TIepuo/ MOTYNPEBPALICHUS PEAKLINH.

3. Breumcnure cranmapTHoe 3HaueHWEe OSHepruu [MOOCa W KOHCTaHTYy paBHOBECHS TIpolecca
ruaparanuu B-maxrornobynuna npu 25°C, mis xoroporo AH’= - 6,75 k/x/mons u A S°= -9,74
Jx/(monb K).

Bapuanr 2

1. Karanus, kaTaiu3aTopbl, HHTUOUTOPHI (OIpeaesieHrue, TPUMEPHI ).

2. Brumcnure cranaapTHyro dHepruro ['mO0ca peakuuu (GOTOCHHTE3a MO BEIMYMHAM DHTAIBIUH U
SHTPOIUH 00PA30BaHUS IJIsl PEAKIIHU:
06 (CCOeH212(r0) 6 )+p = 270 Ix/monn.K 6H20(x) CeH1206(aq) + 602
S
3. KoHncTaHTa paBHOBECHS JIJIsl PEAKIIHH: CHar) + Cla) = CH3Cly + HCl )

paBna 1 ipu 80 C. McxoHble KOHIICHTPAIIMU B3ATBIX BEIIECCTB PABHSIIUCH:
C(CHa4) = 2 momw/m; C(Cl2) = 6 monw/n. PaccunTarh, Ipu KaKUX KOHIIEHTPA IUSX
BCEX YEThIPEX BEIICCTB YCTAHOBUTCS PABHOBECHE.

Pazoen ((PaCTBOI)bI. PaBHoBecHsI B TOMOT€HHbIX U reTeporecHHbIX CUCTEMAX)).

Bapmuanr 1

1. PactBopenue 13,43 r moaumepa, UMEIOIIETO AYMITUPUIECKYIO HOPMYITY
(-CH2 —FH -)n B 50r OeH30I1a MOHIKACT TEMIIepaTypy 3aMep3anus OeH3071a Cl

na 0,22 °C. Onpenenure cpeHION MOJISPHYIO MAacCy M CTeTeHb moiuMepu3anuu (n). Eyp Gensona =
5,12
Beruucnuts pH pactBopa, nonydennoro go6asnenueM k 5 1 H2O 1 mi 40%-ro NaOH. (p = 1,28 r/mn).

Hanmmmmure ypasaenus ruapoiusa FeClz u FeCls o nepsoii ctynenn. Kakas u3 coneit ruaposiusyercs
CHITbHEE TIPH OIMHAKOBOI KOHIIEHTPALMK U TEMIIEpaType U Iouemy?

4. AHTHIOTOM TIPH OTPABJIECHMAX CBHHIIOM SIBISIETCS THOCYNb(AT HATPHS, NEPEBOISIIMIA CBHHEI B
cynsdun ceunna (I1). Ks (PbS) = 2,510, Onpenenure comepxanne Pb?" B pacTBope HachImeHHOM
PbS (momas/m, mr/m).

5. Cmemamu 300 ma 0,1 M CH3COOH u 200 mn 0,2M CH3COONa. Paccuurats pH mnomydeHnHoro

pacTBopa.
Bapmuanr 2

1. Yro mpou30HAET ¢ IPUTPOIIMTAMH, €CITH UX TTOMECTHTh B 7% pactBop caxapo3sl (C12H22011)?
Temmepatypa = 37 °C, p ppa = 1,04 r/mm.
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2. Kaxoit 00vem 10% pactBopa NaOH (p = 1,07 r/mi) notpedyeTcs i NpUroTOBICHUS 3 J1 pacTBOpa,
umetrouiero pH = 127
3. Kakas u3 coneii NHsHCO3 u KHCO3 runponusyercss cuibHee u mnouemy? Hamumcate ypaBHEHHS

THAPONIN3a.

4. Okcaiar kanbius CaCo04 mpu MoYeKaMeHHOMN 00JIE3HH OTKJIAIBIBACTCS B BUJIC MOYEBBIX KAMHEH.
KakoBa jomkHa OBITH KOHIICHTPAIUS C204%, 4T0OBI HAYATIOCH obpazoBanue ocagka CaC204, ecnu

xonuenTpamus Ca?" = 4,5 moms/1? Ks (CaC204) = 2,310

5. Cwmemanu 300 ms1 0,2 M NaH2PO4 1200 M1 0,1 M NapHPO4. Paccuurtats pH nosmydaennoro pactpopa.

Pa3zoen «buoreHHble 3JIeMeHTHI S,p,d-010K0BY.

BapuanTt 1

DneKTpoHHAas U 3JeKTpOHHO-rpaduueckas hopmyna sz l.
OKHCIUTENEHO-BOCCTAHOBHTEIBLHBIC CBOMCTBA HO/A U €r0 COCTUHCHHUIA.

3akonunth ypaBHenue KoCr,O7 + HxSOs4 + KI , PaceraBuTh KOI()PHUIMEHTH METOJA0M
nojypeakuunii. buosiornyeckas posib COAepkaHHl HOJa B OpraHM3ME 4elOBEKa. JIeKapCTBEHHBIE
npemapatsl. [I[puMeHeHre B CTOMaTOJIOTHH.

Omnpenenure pactBopuMocTb Agl (Monb/n, mr/i) B 0,2M pactBope noauaa cepedpa.

Womua xanust mpuMeHseTcs B Ka4ecTBE JICKApCTBEHHOTO Tperapara mpu runeprepurose. OnumunTe
a”HanmuTHyeckue 3(@exTsl, KoTopele OyayT HaOmogaTbcs MpU  A00ABICHMM K PacTBOpY,
conepxamiemy I: a) HuTpara cepebpa; 0) xjmopHoi Bonabl. Hamummre ypaBHEHHS] XUMHUYECKUX
peakiui.

Bapuant2

1. DnexTpoHHas U 3EeKTpoHHO-Tpadudeckas popmyna 20Ca.
2. Ocuosaele cBoricTBa CaO, Ca(OH)». [ToaTBepauTe ypaBHEHUSMU PEaKITHHA.
3. Bemazer au ocasok npu cnuBaHuu paBHbIX 00beMoB 0,01 M CaClz u 0,02M Na2SO4? ITP (CaSOs)

= 6,210°. 4. Tmmc. XummsM mporecca cxBaTbiBaHus. CoJepikaHHe B OpPraHM3ME 4eIOBEKa.
buonoruueckas poib, JeKapcTBEHHbBIE Mpenapathl. [ MAPOKCHI U (PTOpANmaTUThl KaK COCTABIISIFOIINE
KOCTHOM TKaHM U dMaJIu 3y0a.

5. Onummre aHaauTHYeCKU 3(PQeKThl, KoTopble OyAyT HaOI0AaThCs NMpU JOOABICHHH K PacTBOpY,
cozmepxaniemy Ca®*:

a) pacTBOpa oKcanarta HaTpus; 0) nmocienyromiee qobasnenue pacrsopa HCI.

JK3aMeHALMOHHBIE BOIIPOCHI

1. OcHnosHvle nowamus mepmoounamuxy. VIHTEHCHBHBIE W OSKCTCHCHUBHBIE TapaMeTpbl. DyHKIUSA
cocrosiHus. BHyTpenuss sHeprus. Pabora u Temnora — aBe (opmbl mepedadd SHEpPruu. THIIbI
TEPMOJIUHAMUYECKUX CHUCTEM (M30JIMPOBAHHBIC, 3aKPBIThIC, OTKPBIThIEC). THUIBI TEPMOJIMHAMUYECKUX
MPOIIECCOB (M30TEPMHUUECKUE, N300apHbIe, N30X0pHBIe). CTaHAaPTHOE COCTOSIHHE.
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10.

11.

12.

13.

llepsoe nauano mepmoounamuxu. DHTanpnus. CTaHgapTHas SHTANbINS OOpa30BaHMs BEIIECTBA,
CTaHJApTHAsl PHTAJBNMS CropaHus BemecTBa. CTaHAapTHas SHTANbIUA peakiuu. 3akoH ['ecca u
CleCTBUS U3 Hero. [I[puMeHeHne mepBoro Hayana TEPMOJMHAMUKY K OMOCHCTEMAM.

Bmopoe nauano mepmoounamuxu. ObpaTuMble U HEOOpaTHUMbIE B TEPMOIMHAMHUYECKOM CMBICIIE
npoueccel. OHTponus. Dueprust [ubO6ca. IIporHo3mpoBaHue HaIpaBlICHUS CaMOIPOU3BOJIBHO
MPOTEKAIOIINX MPOLECCOB B M30JUPOBAHHOW M 3aKpBITOM CHUCTEMAax; pPOJIb HSHTAJIBIIUMHOIO U
SHTPONUIHOTO (HaKTOPOB.

Tepmoounamuueckue ycirosusi paenosecus. CtannaptHas >Heprusi [ m60ca oOpazoBaHMs BeLIECTBa,
ctannaptHas sHeprusi ['mb6ca 6uonoruueckoro okucienus Bemectsa. Crannapraas sHeprusi [ mud6ca
peaxkuuu. [IpumMepsl 3K3eproHNYECKUX U 3HAEPrOHUYECKUX IPOLECCOB, IPOTEKAIOIUX B OPraHU3ME.
[IpuHLKIT SHEPTETUYECKOTO COMPSIKEHUSI.

IIpeOomem u oCHOGHbIE NOHAMUS XUMUYECKOU KuHemuky. XUMHUYECKas KUHETHKAa KaK OCHOBa JUIS
U3YyYEHHUs] CKOPOCTEH M MEXaHHM3MOB OHMOXMMHUYECKHX mporeccoB. CKOpPOCTb peaKlMH, CpeaHss
CKOpOCTh PEaKIH B MHTEpPBaje, HICTUHHAS CKOpocTh. Kiaccudukanum peaknuii, mpuMeHSIOIecs B
KMHETUKE: DPEAKLUH, TOMOICHHBIC, I'€TEPOTr€HHBbIE M MHUKPOIETEPOTCHHBIE;, PEAKLUHU IPOCThIE U
CIIOKHbIE  (MapajljiesibHbIE, IIOCJIEI0BATENbHbIE, CONPSIKEHHbIE, IeNHbIE). MOJIEKYISIPHOCTD
JJIEMEHTAapHOIO aKTa PEAKIUH.

Kunemuuecxue ypaenenus. Ilopsnok peakuuu. Ilepuosn nomynpespaiiieHus. 3aBUCUMOCTb CKOPOCTHU
peakuuu OT KOHUEHTpauuu. KuHeTnueckue ypaBHEHHsI peaklMil MEepBOro, BTOPOTO M KYJIEBOIO
MOPSAJIKOB. DKCIIEpUMEHTAIIbHBIE METO/IbI ONPEAEIEHUSI CKOPOCTH M KOHCTAHThI CKOPOCTHU peakuui. 7.
3asucumocms cxkopocmu peakyuu om memnepamypul. TemrneparypHbli Kod3()PHUIMEHT CKOpOCTH
peakuuu MW ero OcoOEHHOCTHU Uil OMOXMMHYECKUX mporeccoB. [loHSATHE O TeopuM AaKTHUBHBIX
COyJlapeHuHu. DHEePreTUIecKuid MpouiIb Peakiny; YHEPTus aKTUBALMK; ypaBHeHUuEe Appennyca. Ponb
crepudeckoro (axkrtopa. [IoHsATHE O TEOPUH TEPEXOAHOIO COCTOSTHUSI.

Kamanus. T'OMOTeHHBI M Te€TEpPOreHHBIH KaTaiau3. DHEpreTHYecKHi MpoQuib KaTaTUTHYECKOM
peakiuu. OCOOEHHOCTH KaTAIMTUYECKOW aKTUBHOCTH (DEPMEHTOB.

Xumuueckoe  pasnosecue. QOOpaTMble H  HEOOpaTUMble MO  HAMpPaBJICHUIO  PEAKITUH.
TepMoanHaMHYECKHE YCIOBHS PABHOBECHS B M30JIMPOBAHHBIX M 3aKpBIThIX cucTtemax. KoHcTaHTa
XUMHUYECKOTO DPABHOBECHs. YPaBHEHUS HM30TEPMBbl M  HM300apbl XMMHUYECKOW  PEAKIUU.
[Iporno3upoBanue cmenienns xumudyeckoro pasHosecus. [Ipunnun Jle larense-bpayna. [lonsarue o
CTallMOHAPHOM COCTOSIHUM KUBOT'O OPraHU3Ma.

Ponv  600b1 u pacmeopoé B xusHeaedaTenbHOCTU. DU3NKO-XUMHUYECKHE CBOICTBA BOJBI,
00OyCIIOBJIMBAIOIIME €€ YHMKAJIbHYIO POJb Kak OuopacTBoputens. J(uarpamMma COCTOSIHHS BOJIBI.
3aBHCUMOCTh PAaCTBOPUMOCTH BELIECTB B BOJE OT COOTHOIICHUS THAPOMUIBHBIX M TUAPOPOOHBIX
CBONCTB; BIIMSHUE BHEIIHMX YCJIOBHH, HA PAaCTBOPUMOCTb. TepMoauHaMuka pactBopenus. [lonarue
00 uearbLHOM pacTBOPE.

PactBopuMOCTh Ta30B B kUAKOCTH. 3akoHbl ['eHpu u ['enpu-JladbToHa UX MEIUKO-OMOIOTHYECKOE
3HAYECHUE.

Konnueamusnvie ceoticmea pazdaenennvix pacmeopog Hesnekmpoaumos. 3akoH Paynst u cinenctsust
U3 HEro: NOHMKEHUE TEMIIEpaTyphbl 3aMep3aHMsl PACTBOPA, IOBBIIIEHUE TEMIEPATypbl KUIIEHUS
pactBopa. D0yInOMeTpUs U KPUOMETPHSL.

Ocmoc. Ocmomuueckoe oOasnenue, 3akoH Baut-I'opda. OcmoTHueckue CBOWCTBa PacTBOPOB
AJIEKTPOIMUTOB. ['UI0-, rumnep- u U30TOHUYECKHe pacTBOpbl. M3oToHnYeckuii ko3 duuuent. [lonstue
00 M300cMUH (PIEKTPOJIMTHOM romeocrase). OCMONAIBHOCTh U OCMOJIIPHOCTh OHOJOTMYECKHX
KHUJKOCTEH U neppy3MOHHBIX pacTBOpoB. Ponb ocMoca B Ouonoruueckux cucremax. Ilnasmonus u
reMoJIn3
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14.
15.

16.

17.

18.

20.

21.

22,

23.

24,

25.

KonnuraTuBHble cBOICTBA pa30aBIEHHBIX pACTBOPOB IEKTPOIUTOB. M30TOHNYECKH KOO PHULIUEHT.

Cunvnvle u cnadwvle snekmponumsi. CTENEHb ANEKTPOIUTHUYECKOH nuccormanuu. MoHuzanms ciadbix
KHCJIOT U OcHOBaHWH. KOHCTaHTa KMCIOTHOCTH M OCHOBHOCTH. DaKTOPHI, BIMSAIONINE HA CTETICHD
ANEKTPOJIUTUICCKON JUCCONMANMA ¢ KOHCTAHTY OSJEKTPOJUTHYECKON IUCCOIMAIMU. 3aKOH
pa3zBeaenus: OcTBanpa.

OCHOBHBIE TOJIOKECHHSI TEOPUH PACTBOPOB CHIIBHBIX JJIEKTPOIUTOB JleOasi- Xtokkemns. AKTUBHOCTD,
K03 dULMEeHT akTUBHOCTU MOHOB. MonHas cuia pactBopa. Kaxymiascs creneHb AMCCOIMALMH.
DIEKTPOJIUTHI B OPTaHU3ME.

OCHOBHbBIE TIOJIOKEHUSI IPOTOJIUTUYECKOW TEOpUU KHUCIOT U ocHoBaHui bpencrena-Jloypu;
COIpSDKEHHAsl MpoToJUuTUYecKas mapa. CBsA3b MEXAY KOHCTAHTOM KHUCIOTHOCTM M KOHCTaHTOM
OCHOBHOCTH B COIPSDKEHHOHM MpoToauTHyeckor nape. Amdonutsl. Teopus Jlprouca.

ApronpoTtonu3 Boabl. KoHcranta aBrompoTonu3a Boabl. Bomopoanslii mokasarens (pH) kak
KOJMYECTBEHHAsT Mepa AaKTUBHOM KHCIOTHOCTM W OCHOBHOCTU. OrmpeneneHue akTUBHOU
KOHIICHTPALMU HOHOB Bojiopoaa. 19. I'uoponus coneri. MexaHu3m THIPOIIN3A 110 KATHOHY, 110 aHUOHY.
Crenenp U KOHCTaHTa ruaponusza. CMelieHue paBHOBECHS THUIpoin3a. Meanko-OnolIoruyeckoe
3HaYEHHUE TUAPOIIN3A.

l'emepocennvie peaxyuu 6 pacmeopax d1exkmpoiumos. KOHCTaHTa pacTBOPUMOCTH. Y CIIOBUS
0o0pa30BaHMs U PACTBOPEHUS OCATKOB.

[ToHsATHE O KUCIIOTHO-OCHOBHOM COCTOSIHUHM OpraHu3ma. KucioTHO-0CHOBHBIC Oy(epHbIe PaCTBOPBHI.
CocraB, wmexaHu3Mm jeiictBus OydepHbIX pacTtBopoB. bydepHas emkxocts. YpaBHeHHE
I'ennepconal’accennbaxa. bydepusie cuctembl  KpoBu: ruiapokapbonatHas, QocdarHas,
TeMOTJIO0MHOBAS, TPOTCHHOBASI.

AncopOIOHHBIE PaBHOBECHUS U IPOIIECCHl Ha MOJBMKHBIX T'paHULaX pasznena ¢a3. [loBepxHOCTHas
sHeprusi [mb0ca M  moBepxHOCTHOE  HaTsbkeHue.  AncopOuus.  YpaBHenue  ['uOOGca.
IToBepXHOCTHOAKTHBHbIE W IOBEPXHOCTHO-HEAKTUBHBIE BelecTBA. V3MEHEHHEe MOBEPXHOCTHOU
aKTUBHOCTH B TOMOJIOTHUECKUX psnax (mpasuio Tpay6e). M3orepma ancopbumu. OpueHTanus
MOJIEKYJI B IOBEPXHOCTHOM CJIO€ M CTPYKTypa OMoMeMOpaH.

AncopOIOHHBIE paBHOBECHUS! HAa HEMOABIKHBIX IpaHUIax pasnena ¢a3. dusznueckas aacopOuus u
xemocopOrusi. AncopOuusi ra3oB Ha TBEpPAbIX Tenax. AJcopOuMs U3 pacTBOPOB. YpaBHEHHE
JlenrMiopa. 3aBUCUMOCTh BEJTMYMHBI aJICOPOLIMU OT pa3inuHbIX (pakTopoB. [IpaBuio BepaBHUBaHUS
nojsipHoctelt.  M30upatenpHast — agcopOnus. 3HaueHUE  aACOPOIMOHHBIX  MPOLECCOB  JUIA
KU3HENEATeNbHOCTH. DU3MKO-XMMUYECKHE OCHOBBI aJCOPOLIMOHHONW Tepamuu, IeMOocopOIuH,
MNPUMCEHCHUS B MEANLIUHE HOHUTOB.

Knaccudukammss mucnepcHeix  cuctem. Kiraccudukamuss TUCTIEPCHBIX CHCTEM 10  CTETICHH
JTUCTIEPCHOCTH; TI0 arperaTHOMY COCTOSHHUIO (a3; MO Cujie MEXMOJEKYISIPHOTO B3aMMOJCHCTBHS
MeXIy AUcTiepcHOu (azoil u qucnepcuoHHo cpenoii. [Iprpona KOMTOUIHOTO COCTOSTHHUS.

[lonyuyenue u cBoicTBa AMCHEPCHBIX cucTeM. llomydeHue cycneH3uil, 3MyIbCUN, KOJTOMAHBIX
pactBopoB. Jluamu3, snexTpoauanus, yiabTpaduinbTpanud. DOU3NKO-XUMUYECKHE PUHIIMIIBI
(YHKITMOHUPOBAHUS HCKYCCTBEHHOU MOYKH. MonexkynsipHO-KUHETHYECKUE CBOMCTBA
KOJUUIOUTHOAMCTIEPCHBIX CHUCTEM: OpOYHOBCKOE HBIKeHHE, TUh(y3Hs, OCMOTHYECKOE IaBJICHUE,
CeIMMEHTAIlMOHHOe paBHOBecue. ONTHYECKUE CBOICTBa: paccenBaHue cBera (3akoH Poames).
DNEeKTPOKMHETHYECKUE CBOMCTBA: AIEKTPO(Oope3 U 3JIEKTPOOCMOC; TOTSHITHAT TEUECHUS U TTOTEHITHAT
cenuMmeHTanuu. CTpoeHHe TBOMHOTO 3JIEKTPUUYECKOTO CII0S. DIEKTPOKUHETUUECKHUM MMOTEHIMAT U €r0
3aBHCUMOCTH OT Pa3IHuHbIX (PAKTOPOB.
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27.

28.

29.

31.

32.

33.

34.

35.

36.

37.

38.

YCTOWYUBOCTE JIHCHEPCHBIX CHCTEM. (CeIMMEHTAllMOHHAsA, arperaTuBHas M KOHACHCAllMOHHAs
YCTONYMBOCTB JIM03051ed. DaKTOpPBI, BAUSIOLINE HA yCTOMUNBOCT JIno30iiel. Koarynsanus.

OxkucnumenvHo-6occmanogumensvhble (pedokc) peakyuu. Mexanusm BOSHUKHOBEHHS SJIEKTPOIHOTO U
penokc-noreHuuanoB. YpaBHenuss Hepucra-Ilerepca. CpaBHuTeNbHass cujla OKUCIUTENIEH U
BoccTaHoBUTeNed. CTaHIapTHBIN 3JEKTPOIHBIN OTeHIHAI. ['aTbBaHMYECKHI JIIEMEHT.

[TporHo3upoBaHne HaANpaBICHHS PEIOKC-TIPOIECCOB IO BEIMYMHAM PEJOKC-TIOTCHINAIOB. CBs3b
SJIC ¢ sneprueit ['m66ca 1 KOHCTaHTOW paBHOBECHUS PEaKIUil, TPOTEKAIOIIUX B TaJbBaHUYECKOM
JJIEMEHTE.

Tutpumerpuueckuil aHanu3. XHMMHYECKUM OKBUBAJIEHT BellecTBa. MoisipHas KOHICHTPALMS
HKBHBAJICHTA BEILECTBA. 3aKOH SKBUBAJICHTOB. TOUKa SKBUBAJIEHTHOCTH U CIIOCOOBI €€ (PUKCUPOBAHMUS.
30. Teopernueckue OCHOBBI KMCIOTHO-OCHOBHOI'O TUTPOBaHMs (MeToj HelTpanuzauuu). Paboune
pacTBOpbI, HHAUKATOPHI. KpuBbIe TUTpOBaHMS, BBIOOP HHAMKATOpa. PacueT MOJSIpHOM KOHIIEHTpAIH
SKBMBAJIEHTA Y TUTPA PaCTBOPOB KUCJIOT U LIEJIIOUEH B METOJIE€ HEUTPAIU3ALUH.

Oxcugumertpus. Ilepmanranaromerpus. Paboune pacTBOpbl, MHAUKATOPbl. XUMUYECKUE DPEAKIIUH,
JeKalUMe B OCHOBE METOAA. PacueT MOJSIpHOM KOHUEHTpaluu SKBUBAJICHTAa M TUTpPA PacTBOPOB
OKHCJINTEJIEW U BOCCTAHOBUTEJIEH. B METOIE IEPMaHIaHATOMETPHH.

Oxcunumerpus. Mogomerpus. Pabouune pacTBOpBI, MHAMKATOPBl. XMMUUYECKHE PEaKIUH1, JeKallue B
OCHOBE MeTofa. Pacuer MoJIIpHONM KOHUEHTpALlMU 3KBUBAJIEHTAa U TUTPa PaCTBOPOB OKUCIMUTENEH U
BOCCTAHOBUTEJIEN B METOAE NOJOMETPHH.

JlurangooOMennble peakiuu. OCHOBHBIC TIOJIOKECHUS KOOPJMHAIMOHHOW Teopuu BepHepa.
KomrekcoobpaszoBarenb, TUraHabl, KOOPAXHAITMOHHOE YUCIIO, IEHTAaTHOCTh. [Ipupona xuMudeckoi
CBSI3U B KOMIUIEKCHBIX COEMHEHHUSIX.

N30oMepus 1 IpoCTpaHCTBEHHOE CTPOCHUE KOMIUIEKCHBIX coeiMHEHN. [IpocTpaHcTBEHHOE CTpOEHUE
KOMIUIEKCHBIX COeIMHEHUM. KitacChl KOMIUTEKCHBIX COEAMHEHUI: BHYTPUKOMIUJIEKCHBIE, AHUOHHBIE,
KaTUOHHBIE, HEUTPaJIbHbIC.

Kommuiekconsl, ux npuMeHeHne B MeauuuHe. VoHHBIE paBHOBECHsS B PACTBOPAaX KOMILIEKCHBIX
coennHeHni. KoHCTaHTa HECTOMKOCTH M YCTOMYHMBOCTH KOMIUIEKCHOTO MOHA.

Xumusi OMOTEHHBIX DJIEMEHTOB S-0J10Ka.  DJEKTPOHHBIE CTPYKTYPHI aTOMOB M KaTHOHOB. OOras
XapakTEepUCTHUKa 3JeMeHTOB 1A rpynmnbel. buonorunueckas ponb HaTpus, Kanus. Baxueimme
COEIMHEHMS Kausl U HAaTpHsl. AHAIUTUYECKUE PEaKI[MU Ha KAaTUOHBI HATPUS U KaJHsl.

Xumusi OMOTEHHBIX JJIEMEHTOB $-0JI0Ka. JEKTPOHHBIE CTPYKTYpbl aTOMOB M KaTHOHOB. OOmias
XapakTEPUCTHKA 3JIEMEHTOB 2A rTpynmbl. bronormyeckas pojib Kamblus, MarHus. Baxxenmme
COeMHEHUs. XHMHMYECKOE CXOJCTBO U  OWOJNOTMYECKUH  aHTaroHW3M  MarHUH-KaJbIHi.
AHauTHYECKUE peaKIMi Ha KaTUOHBI MarHusl, Kalablus, 6apusl.

Xumuss OMOTEHHBIX 3JIeMEHTOB d-050Ka. DJEKTPOHHBIE CTPYKTYphI aTOMOB M KAaTHOHOB MU H
cepebpa. O6mast xapakrepuctuka d-snemenToB 1b rpynmel. Baxkreimme coequnenus, coaepKaiine
aToMbl Menu u cepebpa. OOpazoBaHHME KOMIUIEKCHBIX COCIUHEHHH (THAPOKCOKOMILIEKCHI,
aMMHHOKOMILTEKCHI). AHanuTHYecKne peakimu Ha katmoHsl Cu?’, Ag'. 39. Xumms OGHOTreHHBIX
aneMeHTOB d-6510Ka. DIIEKTPOHHBIE CTPYKTYPHI aTOMOB U KATUOHOB XpOoMa U MapraHiia. Baxkueiime
COCIMHEHMS, COJAEp)KAIlllMe aTOMbl XpomMa M MapraHia. buonormueckas pojib. 3aBUCUMOCTH
OKHUCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX U KUCJIOTHO-OCHOBHBIX CBOﬁCTBa COG)]I/IHeHI/II\/'I XpOMa 158 MapraHua
OT CTEMEHU OKUCIEHUS aTOMOB. AHAIUTUYECKHE PEaKIMH Ha KATHOHBI Mn2+, Cré*. 40. Xumus
OMOTeHHBIX J1eMeHTOB d-010Ka. DJIEKTPOHHBIE CTPYKTYPhI aTOMOB M KaTHOHOB JKeJie3a.
Baxneifimme mpocTeie W KOMIUIEKCHBIC  COSAMHEHUsS,  COACpIKallue aToOMBl  JKelesa.
buonorunueckas poiib xene3a. AHAUTUTHYECKUE PEAKIIMN HAa KATHOHBI Fe?*, Fe®*,
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41. XumMus OWOTEHHBIX DJJIEMEHTOB p-Omoka. OOmas XxapakrepucTthka sieMeHTOoB I[VA rpynmsl
DNEKTPOHHBIE CTPYKTYPhI aTOMOB 37IeMeHTOB. COeIMHEHUS YIIIepo/ia: OKCH]T M TUOKCH]I YTIIepoa, UX
Ouoyiornyeckasi akTUBHOCTh. YTOJIbHAsI KUCIOTA U e coyd. [IpuMeHeHne B MeUIIMHE COSINHEHHUN
yriepona. AHanuTHueckue peakimu Ha nousl COz2—, (HCO3 ™), C2042—, CH3COO-—.

42. XumMus OWOTEHHBIX DJeMEHTOB p-Ojoka.  OOmas XapakTEepPUCTHKA JJIEMEHTOB VA TpyIIibl
DJEeKTPOHHBIE CTPYKTYPBI aTOMOB 3ieMeHTOB. Coennnenus ¢pocdopa: okcuabl, hochopHas KucIoTa u
ee conu. [IpumeHenne B MequiHe coequHeHU# Gochopa, ux OMoIoruyeckasi poib. AHATUTHUCCKUE
peaxiuu Ha HoHEI PO4>—, (HPO4? ),

43. Xumusi OWOTEHHBIX JJEeMEHTOB p-Onoka. OOmas xapakTtepucTuka sieMeHTOB VIA rpynms
DJeKTPOHHBIE CTPYKTYPHI aTOMOB 3s1eMeHToB. Kucnopox u ero coenunenusi. O30H. bronornueckas
poutb kucnopoaa. [IpuMenenue kuciopoaa u 030Ha B MEAUIIUHE.

44, Xumus OWOTEHHBIX DJJIEMEHTOB p-Omoka. OOmas xapakTtepucTuka synemMeHToB VIA rpynmsl
DONEKTPOHHBIE CTPYKTYpPHl aTOMOB JJieMeHTOB. COEIWHEHUS Cepbl: OKCHJbI, THIPOKCHUJIBI.
buonoruueckas ponb U NPUMEHEHHE COCTUHEHHI Cepbl B MEAUILIMHE. AHATUTHYECKUE PEaKIMU Ha
noHbl S04, SCN™. 45, Xumus GHOTEHHBIX SIIEMEHTOB p-6110Kka. O6Ias XapaKTepPHCTHKA YIEMEHTOB
VIIA rpynnbl. DJeKTpOHHBIE CTPYKTYpbl aTOMOB 3J€MEHTOB. [anorensl. ['aloreHoBomopoaHbIE
KHCIIOTBI, TaJOreHHWABl. buomormyeckas poib coenuHeHud ¢dropa, xyopa, Opoma, Hona.
AHnanmurrueckue peakiuu Ha nonsl Cl—, Br—, I

IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB
Jducounmmnaa: XUMMHASA

9K3AMEHAIIMOHHBIN BUWIET Ne 18

1. Bropoe Hawamo TtepMoauHaMuku. OOpaTumble W HeoOpaTHMMble B TEPMOJUHAMHYECKOM CMBICIIE
nporeccel. OHTporus. OHepruss ['u66ca. IlporHozupoBaHMe HampaBieHHs CaMOIPOM3BOJIBHO
IPOTEKAIOIMX IPOLECCOB B HU30JIMPOBAHHOM U 3aKpbITOM CHCTEMax; pOJb DHTAIBIUNHOIO H
SHTPOMHUIHOTO (PaKTOPOB.

2. Xumusi OMOT€HHBIX J1eMEHTOB d- 6J10Ka. DJIEKTPOHHBIE CTPYKTYPHI aTOMOB M KaTHOHOB ME/IU U cepedpa.
O6mas xapaktepuctuka d-snemeHToB 1b rpynmnel. Baxkueime coeMHEHHs, COIep)KaIue aTOMbI MEIN
u cepebpa. OOpazoBaHME KOMIUIEKCHBIX COEIUHEHUH (IMIPOKCOKOMIUIEKCHI, aMMHHOKOMIIIEKCHI).
AuanmutHueckue peakiuu Ha katnonsl Cu?*, Ag*.

3. 3apaua.

Jucoumimuaa: XUMMUA

3K3AMEHAIIMOHHBIN BUWIET Ne 17

1. Tepmoaunamuueckue ycioBus paBHoBecus. CranmapTHas sHeprus [n0G6ca oOpa3oBaHUsS BelECTBa,
cTangapTHasi sHeprus ['mb0ca Ouonornueckoro oxucieHus BeuiectBa. CrtannaptHas sHeprus ['n06ca
peaxiun. [Ipumepsl 3K3eproHMYECKUX U SHASPTOHMYECKUX MPOLIECCOB, MPOTEKAIONINX B OPraHU3MeE.
[TpuHIUT SHEPTETUYECKOTO CONPSIKEHHMSL.
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2. XuMmus OMOTEHHBIX 3JIEMEHTOB d- 0JI0Ka. DJIEKTPOHHBIE CTPYKTYPHI aTOMa U KaTHOHA XpoMa. Baxkueiimme
COCAUHCHUA, COACPpIKAIIHUEC aTOMbI Xpoma. buomornyeckas POJIb. 3aBUCUMOCTL OKHUCIUTEILHO—
BOCCTAaHOBUTEIIFHBIX W KHCIOTHO—OCHOBHBIX CBOWCTB COCAMHEHUH XpOMa OT CTENEHH OKHCIICHUS
7eMeHTa. AHAIUTHYECKHE PeaKIui Ha Katnousl Cr”,

3. 3anaua.

Jucnunimuaa: XUMHUSA

IK3AMEHALIMOHHASA 3AJJAYA Ne 20

Paccunrares paBHOBecHbIE KOHLIEHTpauuu Hy u [, eciam n3BeCTHO, UTO NX HavalbHbIC
KOHIICHTparuu cocTtaysian 1mo 0,02 Moib/in, a paBHOBecHass KoHreHTparus HI
paBHa 0,03 mosb/11.

Jucnunimuaa: XUMMUSA

IK3AMEHALIMOHHASA 3AJAYA Ne 25

Omnpenenuts crenens nucconnanuu 1 pH B 0,05M pactBope CH3COOH.ykcycHOM KUCTOTBI
(K,=1,75 010%).

8. YuebHo-MeTOoAMYeCcKOE U MH(OPMAIIMOHHOE o0ecriedeHne JUCIUNIMHBI (TeYaTHbIe,
3JIEKTPOHHbIE U3JaHUS, HHTEPHET U IPyrue ceTeBble Pecypchbl).
8.1. IlepeyeHb OCHOBHO¥ JUTEPATYpPhI:

Kon-Bo OK3CMIIAPOB

1/ Ne HanmenoBanue cornacHo 6ubauorpadguyeckum TpeOOBaHUSIM B Ha
oubmuote o
‘e kadeape
1. Ob6mas xumus: yueOHuk/ A.B.Komuun; mnon pen. B.A.Ilomkoga,
A.B.Komauna.- M.: TEOTAP-Meaua, 2014. — 400 c. 300
2. O6mas xumusi. buoduszuaeckas Xxumusi. XuMusi OMOTCHHBIX DJIEMEHTOB. 435
VYuebnuk ms meauuHckux By30B. FO.A. Epmios, B.A. ITonkos, A.C. 165
bepnsua u np., / nox pen. B.A.Ilonkosa — M.: Beicmast mikomna, 1993, 2000,
2007. 560 C., 93
3. O6mast xumus. YueOHHK JUIi  MEIUIMHCKUX  BY30B./B.A.Ilonkos,
C.A.Ily3akos,. - M, '90TAP Menua, 2009 r. 976 ¢ 397
1.2.I1lepevyeHnb 1ONMOJHUTEIBHOM JTUTEPATYPHI
Kou-Bo
w/n IK3EeMILISAPOB
e HaunmeHnoBaHMe cornacuo 6ubnuorpaguueckum Tpe6oBaHUAM B
= OHOIHOT @ (; a
eKe cApe
Xumusi: OCHOBBI XUMHUH KHBOTO: YueOHUK st By30B.B.M. Cnecape — CII0:
1. 15
Xnmmzpaar, 2000. -768 c.: n.
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Jlenckuii A.C. BBenenue B OMOHEpPraHMYECKYI0 M OHO(MU3NYECKYI0 XUMHUIO:
2. | YuebH. mocoOue i CTYAEHTOB MEIMIMHCKUAX BY30B.- M: Beicmi. 1mik.,
1989.256c¢.: nn.

737

8.3. IlepeuyeHb MeTOAMYECKUX PEKOMEHAAUMH 1JIsl CAMOCTOSITEIbHOM Pad0ThI

CTY/€HTOB:

KoJ1-Bo 3k3eMILIsIpoB

HammenoBanune cormacHo OHOIHOTpaguecKiM TpeOOBaHUIM

B
oubIMoTeK
e

Ha
kadeape

1. | NonkoB B. A., Ilpaktukym mo oOimeii xuMuu. buodusznueckass xumus. XuMus
OMOreHHEIX 351eMeHTOB. M.: Brrcmias mikosa, 2001
[TonkoB B. A., [Ipaktukym no o6mieit xumuu. buodusndeckas xumust. Xumust

OMoreHHEIX 351eMeHTOB. M.: Akagemus, 2005.-100c.

2. | Xumust: yue6HO-MeToquueckoe mocodbue /coct. C.B. 3umuna, M.C. ITuckyHoBa,
N.B. XXnanosuu; mox o6mr. pea. A.C. I'opaenosa. - H. HoBropos:
Uszparenscreo IIMMY, 2019. - 247 c.

3. | Xumusi GHOreHHBIX JIEMEHTOB: yueOHO-MeToamueckoe mocodue /coct. C.B.
3umuna, M.C. ITuckynosa, U.B. XKnanoswuu; mox oomr. pen. A.C. ['opaenosa. —
H.Hosropoa: U3narensctBo [IMMYVY, 2019. — 154 c.

8.4. DJIeKTPOHHBbIEe 00pa3oBaTeJbHbIE PeCcypcChl, HCHOJIb3yeMble B npouecce

npenoaaBaHus TUCHUIINHBI:

8.1.1. BuyTpeHHsis 3JIeKTPOHHAs OubanoTeyHasi cucrema yuupepcurera (BOBC)*

Konuuecmeo
noavzosameine

Haumenosanue Kpamxaa xapaxkmepucmuxa | Ycrosus docmyna
INEKMPOHHO20 PeCYPCa | (xonmenm)
Buytpennss Tpynst npodeccopcKo- | ¢ IF0OOro KOMITBIOTEPA,
JJIEKTPOHHAs MpenoaaBaTebCKOro cocTaBa | Haxoasuerocs B cetu MHTepHer,
OubIMOTCUHAS CHCTEMA | akajeMuH: yYeOHUKH W  y4eOHBIC | MO MHAWBUAYAILHOMY JIOTHHY U
(BOBC) nocobusi, MoHorpaduu, COOPHUKH | TAPOIIIO

Hay4HBIX TPYAOB, HAy4YHBIE CTaTbH, | [DIeKTPOHHBIN pecypc] — Pexum

JIccepTaluu, aBropedepathl | gocryma:

AuccepTaliu, NaTeHThL. http://95.79.46.206/login.php

He orpanuueno

8.1.2. DnekTpoHHBbIe 00pa3oBaTeJbHbIE pecypchl, MpHodpeTaeMble YHHBEPCUTETOM

Haumenosanue Kpamxasa xapaxkmepucmuxa | Ycnosus docmyna Konuuecmso
QNEKMPOHHO20 Pecypea. | (konmenm) nonv3osamerneii
DnekTpoHHas 0aza YuebHas autepatypa + ¢ 0000 KOMITBIOTEPA, OO6mmas moamucka
JaHHBIX JIOTIOJIHUTENBHBIE MATEPUAIbI (ayuo-, | Haxomsmerocs B cetu Unreprer, | [IMMY
((KOHCyHBTaHT BUJI€0-, UHTEPAKTUBHbBIE MaTEPHUAJIbL, 10 UHAWBUAYAJIbHOMY JIOTUHY U
CTyZEHTa» TECTOBBIC 33JaHNUS) IS BBICIIETO HapoJiro

MEIULUHCKOTO U (hapManeBTHIecKoro | [DIEKTPOHHEIN pecypc] — Pexum

00pa3zoBaHMs. Aocryna:

V31anust, CTpyKTypHpOBaHDI 110 http://www.studmedlib.ru/

CHENHANTBHOCTSAM M TUCIHIUIMHAM B

COOTBETCTBUU C IEHUCTBYIOILUMHU

OI'0C BIIO.
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OneKTpoHHAas
OubIMoTeYHas cucreMa

Y4eOHast U Hay4HAsT MEUIIMHCKAS
JUTEpaTypa pOCCUICKIX M3AaTEIbCTB,

¢ mo0oro KOMIbIOTEPA,
HaXOJSIIErocs B CETH

OO01mas moanmncKa
MMy

«bykan» B T.4. TIEPEBOJIBI 3apyOEIKHbBIX HHTepHET 10 JIOTHHY U MapoIIio,
1/[3)1aH1/1171, C KOMITBIOTEPOB aKaJACMUH. I[JBI
YTEHMs TOCTYIHbI N3IaHusl, Ha
KOTOpBIE 0(OopMIICHA TTOIIICKA.
[DnexTponHsIii pecypc] — Pexum
noctymna: http://www.books-up.ru/
«bnbanomonck» MHTrerprpoBaHHbIIl TOMCKOBBIM Jmst IIMMY oTKpBIT focTyn K OO1mas moamucka
CEpBUC «EJNHOTO OKHA» IS JIEMOBEPCHH ITOUCKOBOM cucTeMbl | [TUMY
3MEeKTPOHHBIX KaTanoros, ObC u «bubanonouck»:
MOJIHOTEKCTOBHIX 0a3 JaHHBIX. http://bibliosearch.ru/pimu.
PesynbTaThl €MHOTO MTOKCKA B
JIEMOBEPCUH BKIIIOUAIOT JOKYMEHTBI U3
OTEYECTBEHHBIX U 3apyOeKHbBIX
3JIEKTPOHHBIX OMONMHoTeK U 6a3
JIaHHBIX, TOCTYIHBIX YHUBEPCUTETY B
paMKax MOAMHUCKH, a TaKKe U3 6a3
JAHHBIX OTKPBITOTO OCTYIIA.
OTevecTBEHHbIE [eproanyeckue u3naHus - ¢ KOMIIBIOTEPOB aKa/IeMHUHU Ha
JJICKTPOHHBIE MEIUINHCKON TEMaTHKH U 1O aTdopme ANEKTPOHHOM
IIEPHUOINIECKUE BOIPOCAM BBICLIEH LIKOJIBI 6ubmoreku eLIBRARY.RU
W3IaHUs -)KypHAJIbl U37-Ba
«Menuacgepay -c
KOMITBIOTEPOB OHOINOTEKH
WM TPEIOCTaBIISIOTCS
OMOMMOTEKOH 0 3asiBKE
TMOJIb30BATEs
[DnexTponHsIi pecypc] — Pexum
nmocryma: https://elibrary.ru/
MexayHapoHast Web of Science oxsatsiBaet C xommeiotepoB [TUMY moctyn | C KOMIBIOTEPOB

HAyKOMETpHUecKas 0aza
naHHBIX «Web of
Science Core

MaTepHabl 110 ECTECTBCHHBIM,
TEXHUYECKNUM, OOIIECTBEHHBIM,
FYMaHUTapHBIM HayKaM; YUUTHIBACT

CBOOOTHBIT
[Dnextponnslil pecype] — Hoctym
K pecypcy 1o ajpecy:

[MNUMY poctyn
CBOOOIHBIN

Collection» B3aMMHOC MUTUPOBAHUEC Hy6HHKaHHﬁ, http://apps_webofknowledgelcom

pa3pabaTbIiBaeMBbIX H

MPEAOCTABISIEMBIX KOMIIAHUEH «

homson Reuters»; o6iagaer

BCTPOCHHBIMU BO3MOXKHOCTSIMUA

IIOMCKa, aHaInU3a U yIIpaBJICHUA

6ubmmorpaduueckoil nHGopMauuei.

8.1.3. Pecypchl OTKpPBITOro 10CTyNa

Haumenosanue Kpamxas xapaxmepucmuxa (konmenm,) Yenosus oocmyna
9NIEKMPOHHO20 pecypca
denepanbHas Bxirouaer 35€KTpOHHBIE aHAJIOTH MEeYaTHBIX U3AaHUN U C JIF00OT0 KOMITBIOTEPA,
JJICKTpOHHAas OpUTMHAJIbHBIC JICKTPOHHbBIC U3/IaHUs, HE UMCIOIIHME aHAJIOTOB, HaxOoJsILICTOCs B CETH
MEJUIMHCKAs 3a(pMKCUPOBAHHBIX HA UHBIX HOCUTENAX (JUCCEPTALUH, Nurepuer
oubnuoreka (POMDB) aBTrope(eparsl, KHUIH, KXYPHAIBI M T.11.).

[DnexTponHEIi pecypc] — Pexum moctyna: http://H36.pd/

Hayunas siexTpoHHas
onobmoTeKa
eLIBRARY.RU

Kpymnneiimuii poccuiickuii ”HQOPMAIMOHHBIN TOPTaN B 00IaCTH
HayKH, TEXHOJIOTHH, METUIIMHBI 1 00pa30BaHMs, COJIep KaIINi
pedepats! ¥ TTOJIHBIE TEKCTHI HAayYHBIX CTaTei W ITyONnKaIui.
[DmexTponnsIil pecypc] — Pexum moctyna: https://elibrary.ru/

¢ 1I000TO0 KOMIIBIOTEPA,
HaXOJISIIIErocs B CETH
WnTteprer.

MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUTIUHBI.
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9.1

AUCUHILIMHE.
1. JlexumoHHBIH 3211, 000pYJOBaHHBIA MYIbTUMEAUHHON TEXHUKOW U MUKPO(POHOM.

Ilepeyenn noMenieHuii*, HEOOXOAMMBIX /151 IPOBE/ICHUS] AYAUTOPHBIX 3aAHITHH 110

2. KaObuHeTs! 1yt mpoBeIeHUs MPAKTUYECKUX 3aHATHI

9.2. [lepeyeHb 000py10BAHUA®, HEOOXOAUMOTO /1JIsl IPOBEJIEHUS AYIMTOPHBIX 3AHATHH 10

JUCIUIINHE.

1.

©OoNo O~ wWDN

Tabauel

MynpTUMEAUNUHBIA KOMIUIEKC
NudopmannoHHbIe CTCHIBI.

XuMmuyeckas nocyjua
XUMUYECKHE peaKTUBbI
MUuUKpOCKOIIBI, IPEIMETHBIE CTEKIIa
Kanopumerpsi
AHanuTUYECKHE BECHI,

Cunaiiipl 1 MyJIbTUMEAUNHBIC TPE3CHTALUN JICKIUMN.

10. JIucT u3MeHeHHii B paGoyeil mporpamMMe THCHHIIMHBI « XMMHS»

Hara
BHECEHUS

U3MEHEHUN

Ne mpoTokona
3acenaHus Kadeapel,

Jara

Coneprkanre N3MEHEHUsI

Tloamuce
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