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1. Hean u 3apaun MHCHHNTHHB]

1.1 lens u 3aJ1aYH OCBOCHHS AUCLHHIITHHET « XHMHsty (manee — AHCLHITHH),

Llens ocroennsy AMCITHILUIAHEL: yYacThe B (bopmupoRanHY Komnerenmmit YK-1, VK-4, OITK-10
1.2 3agayyu THCUHITHHEL:

3naTh:
° TePMOIMHAMHYECKHE W KHHETHYECKHe 32KOHOMEPHOCTH, OIpenensione IpOTEKaHKe
XUMHYCCKUX ¢ OHoxXHUMHYecK X IIPOIECCOR;
® (bHsHKo—XHMHHeCKHe ACNEKTHI BAKHEHIIHX OuoXuMMYeckux IIPOECCOB U pazTUUHBX BHIOB

®  CBoiicTBa BOJbI H BOIHEIX paCTBOPOB CHIIBHBIX H C1abRIx SJIEKTPOJIHTOR;

L]
®  OCHOBHBIC THNBI pPaBHOBeCHI M TPOLECCOB  KH3HENEATETEHOCTH: TIPOTONTHTHYECK He,
FE€TePOreHHbIE, TUTaH000MeHHEIe, penokc;

®  MEXaHM3MBI JeHCTRHS OydepHbIX  crcTem OPraHW3Ma, WX B3aHMOCB3E H pois B

noaep)anuu KHCIIOTHO-OCHOBHOTO foMeoCTasa; ocobennoctyu KHCJIOTHO-OCHOBHBIX  CBOHCTR
AMHHOKHCIIOT U GeNkoB;

® BaKOHOMepHOCTH IIpOoTEeKaHM s (I)HBHKO-XHMH‘-ICCKHX IIponeccos B KHBBIX CHCTEMAX C TOYKH

*  Odmuko-xumuyeckue ocHORES IIOBEPXHOCTHBIX SIBNICHHH ¥ dakTopsl BiEsIONMe Ha
cBOGOIHY IO MOBEPXHOCTHYIO SHEPIUIO; 0COBEHHOCTH aICopOIHH Ha pasIHYHBIX TPaHHUIAX pasjenos

(has;

®  TPOTHO3HPOBATL PE3YILTATEHI usuko-xumugeckmx TIPOTIECCOB, NPOTEKAIOMHUX B KHBELX
CHCTEMaX, ONHMpasCh Ha TeopeTHYCCKHe IIOJIOMKEHHS;

® HAaYYHO 000CHOBBIBATE HaGmMOTAEMETE SBJICHHS,

BBIBOIEI;

®  IIPEaCTaBiIsThL PE3YyJIbTaThI IKCIICPHMEHTOB H HaﬁJHOL[EHHﬁ B BH/IC 3aKOHYEHHOT'0O IIPOTOKOJIa

HCCHBHOB&HHH;

® peLAaTk THITOBLIE OpaKTHYeCcKne 3aI1ayd u OBJIAIETH TEOPETHYECKUM MHHHMYMOM Ha Bonee

¢ PeIath cHTyalHoOHHEIE 3a1aun, OITHPAsCh HA TEOPETHYECKHe [I0JIOKEHHS, MOIETHDYIOIHe
usmKo-xuMHvecKie IPOLECCHI, POTEKAIOIINE B KHBbIX OpraHusmax;

® YMEPEHHO OPHEHTHPOBATLCH B HHOOPMALMOHHOM MoTOKE (McnomB30BaTh crpaBouHLEe
AAHHRIE M 6ubHOrpadmIo Mo Tok MiIH HHOj TIPUYAHE).

Baaners:

® cCaMocCTosTeTbHON paGoTEL ¢ YIcOHOH, HAYYHOMH 1 CIIPaBOYHOH JIUTepaTypoit; BeCTH MOKMCK I



Jenate 06001maonme BBIBOJIBL;

2. Mecro qucuuninne: B ¢Tpyxtype OOII BO opranmsamuu:

2.1 Mucoumnusa « XMy OTHOCHTCA K 00si3aTenbHON yacTH 6oka | «JlucuummHer (Momymm)»
OOI1 BO. JIucumnmmna H3yJaeTcs B IepBOM ceMecTpe.

22Ins  w3ydernus AUCHHIUIMHBL  HEOOXOIHMEL 3HaHud,  (opMHpyeMEble
AUCLATIIMHAMHE: 001IAs XHMUSI, HeOpraHuYecKas XHMHS, OpraHUYecKas XUMUS

2.3 Usydenne nucummmug HEOOXOmuMo  jits 3HaHHM, yMeHHH wu HaBBIKOB, (DOPMUpYeMBIX
HOCTICAYIOINMHY  JTHCLIMIIIMHAMH IPO(ECCHOHATBHOTO  IHKIIA: Ouoxumms,  Gronorus,
HOpmanbHast  (hu3uosIOrus, narodusnoIorus, dapmakostorus, THI'HEHA, aHECTe3HOJIorHs,
PEBMATOJIOIMS U MHTEHCHBHAS TCpallis, OCHOBBI IUTAHHsSI 370POBOTO M GOILHOIO YeJIOBEKa,
KIIMHUYecKas papmaxogorns, usnorepanus.

ITKOJIBHBIMHA

3. Pe3yJILTaTl:l OCBOCHMA NHCIHUILIHALI U HH}IHK&TOP])! AOCTHIKEHHUS KOMIIeTeHIMii:

[Tponece usywenns aucimummug HallpaBieH Ha (popmMHEpoOBaHmE ciieayiomix yHuBepcanensix (YK) n
obmmernpodeccHoORATBHEIX (OIK) xommerenmumii:

Kox ’Tonepn{afme KomnereHiuu | Kogu B pesynerare m3yuenns JUCHHIITHHEI
| Komme- | (um ee yacty) HAUMCHOBaH | O0yYaloIIHecs JOmKHEL:
o/ | TeHIHH ue
UHIMKATOpa
Ne
| JIOCTHIKEHHSA 3HaTh VMerts Bianers
i KOMITETEHIH
el ) "
1. | YK-1 Cnocoben OCYWIECTBIIATH HYK 11 TepvMonuBaM | mpormosnpos | Hassixanm
KPHTHYECKHN aHamu3 .
| npo6ﬂe\mmx (()HT anui Ha i —— &k CHMULTORTEN
| - J METORE KHHETHYCCKH | pesyiprathr | sHOM paboTsr
| OCHOBE CHCTEMHOIQ KpHTHIecKor | e =
I0/IX0/12, BBIpabaThiBaTh 38KOHOMEPHO usmKo- ¢ ydeGHoi,
CTPATErHio IeHCTRHIR O aHalu3a u s XUMHYECKHX | HAyYHOH u
OLICHKH 1 IIPOIIECCOB, CIIPABOYHOM
OIIpEeJIEIISIO- .
COBPEMEHHBI 1me [IpPOTeKAIOMH | IUTEpaTypoii
| .
| X Hay4YHbIX mpoteka-gHe | X B JKHBBIX | ; BECTH
’ HOCTIKCHHH; | xpyvpgec-gux | CHCTeMax, IIOHCK H
! OCHOBHEBIE U OMOXMMH- | OTHpAsch Ha JieaTh
IIPHUHITAIED YECKHX TCOpeTHYIeCK | 0boGImaromu
KpuTHYeCcKor | IIPOLECCOB; He € BBIBOJIEI;
' 0 aHaNHM3a dusuko- B O —
HYK 1.2 XHMHYECKHe 2 paboTsl B
| Ymeer: aCICKTEI HAY9HO XHMHYECKOH
BaXKHEHIIHNX
HOJIy9aTh o6ocHOREBar | TabopaTopun
Ouoxumugec H yMeHHS
HOBBIE b
KuX 5 obpamarscs
3HAHHS HA nporieccop u | HabmonaeMer 5
OCHOBe Pa3IHYHBIX € SIBJICHHSA XHMHYECKOH
aHamnM3a, BHIIOB ~ IOCYIOH,
CHHTE3a U romeocrasa B IPOH3BOAUT, | PEAKTHRaMH,
. Oprafusme;
e TSOpBTH‘IeCK usmxo- i
ra3oBbIMH
cobupars XHMHYECKHE
HEC  OCHOBBI TOpeIKaMHu |
aHHBIE TT0
i Ouosneprern | H3MEpeHH, EKTPHYECK




S -
CIIOXKHBIM K, (akTopsl, XapaKkTepu3y | UMH
, HAYYHEIM BIHSIOLIHE IOMIHe Te Wi | IpHOOpaM.
pobiemam, | Ha CMCIICHHE | pypa
| OTHOCSIIIMC gaBHOBeCHSI CROHGTRA
HOXHMHYEC
9K aCTBOPOB
KHX EMeceﬁp ’
H
npogeccuona TPOIIECCOB:
JILHOM . APYTHX
CBOMcTBa
oBuacTh: e . 00beKTOB,
MOJIETHPYIO
OCYINECTBIAT | ponyprx s,
b IIOHMCK pacTBOpoB
BHYTPEHHHE
MHQOpPMAIMH | CHIBHEIX 1 g
" Cpenbl
U peIneHui ClTalbIx pel
5 Giiome dJIeKTponuTo | OPraHH3Ma,
< 5 B;
JeHcTBHi, ; &
SKCIIePUMEHT i TpeAcTaBiT
a ¥ OIBITa OCHOBHEBIE b JaHHBIe
HYK 1.3 THIIBI SKCIIEPHMEHT
Ve PaBHOBECHH ATTBHBIX
H IIPOIECCOB
NPAaKTHYECKH oy HCCIeI0BaHH
= XU3HEenesaTen | .
it ombIT: H B BHJe
ucenenopamyn | D OCTH:
aUKOB u
NPOTONHTHYE | P bu
A IpoOJIeMbI e TabuII;
1ipoheccrona ’
3 TETePOTEHHBI -
Ciiocob JILHOH "
1 eH MEHSIT
. UPUNCHATh JEATENbHOCT JI’I/IFB.H _—-— IIPOM3BOTUTH
COBpEMEHHEIe it e i HaG IO A HHs
KOMMYHHUKATHBHEI HEI
| S HER SRR [IPUMEHEeHHe peHOI;C' 3a
TEXHOHOI‘HH, B TOM YHCIIe
M aHajm3a, ’ NpOTeKaHueM
Ha HHOCTPAHHOM(BIX)
CHHTC3a H B XHMHYECKHAX
A3bIKe(ax), s
JpYrux MEXaHH3MBbI eaKIIHii u
aKaJeMHYeCKOro | . peakiy
(1) METOJIOB JCHCTBUA JNeNaTs
HPOQECCHOHAILHOT
y licT : METemeRTYa | OydepHEn obocHOBaHH
St B3aUMO/ICHCTBUS et cHCTEM
- JeATENLHOCT | OpraHM3Ma, | PIC BBIBOJIBI
u; Hx -
pazpabortku B3aWMOCBS3E TIpeaCTaBIsT
T B
¢TpaTerud 4 Pk b PE3YJIBTATEI
CUCTBHIA NoanepxaHu
A HED 9KCHEPUMEHT
AL PEIICHHA | H  KHCIIOTHO-
OB u
npogeccHona | OCHOBHOTO .,
e romeocrasa; HaOmoIeHrEH
npo6irem oco0eHHOCTH | B Buze
| KHUCIIOTHO- 33aKOHYEHHOT
OCHOBHBIX 0 IIPOTOKOJIA
HYK 4.1 | CBOICTB HCCIIEIOBAHH
3HaeT: AMHHOKHCIIOT ﬂ;
OCHOBEI L "
YCTHOM H = pemarn
i | 3aKOHOMEpHO
IHCEMEHHOMH o I e nenme
KOMMYHHKAI]
. y uporexanus | PAKTHYECKH
u Ha
dusmKo- € 3amaud u




OIIK -
10

CnocoGen pemats
CTaHIAPTHBIE 321491
npodeccHoHaNBHOM
JAESTEIBHOCTH ¢
UCIIOJIB30BAHHEM
HHQOPMALHOHHBIX,
Oubmrorpaduueckux
PeCYpCoR, Menuko-
OuonorHueckoi
TEPMHHOJIOTHH,
HHPOPMALHOHHO-
KOMMYHUKAITHOHHBIX
TCXHOJIOTHH ¢ yyeTom
OCHOBHBIX TpeOoBaHHI
HH(OpManHoHHO
Oe3onacnocTu

pycckoM g
HHOCTPaHHO
M s3BIKax,
GyHKIHOHAT
bHBIE  CTHJIH
poaHoro
A3bIKa,
TpeboBaHus K
JCIIOBOH
KOMMYHHKAI]
1H,
COBPEMEHHBI
€  cpencTsa
nHpopMalHo
HHO-
KOMMYHHKAII
HOHHBIX
TEXHOJIOTHH
HYK 4.2
Ymeer:
BBIpa)KaTh
CBOH MEBICJTH
Ha PYCCKOM U
HHOCTPaHHO
M f3BIKe TpH
JIEIOBOM
KOMMYHHKaI[
HH

HYK 4.3
Nmeer
ITPAKTHYECKH
1 OIIBIT;
COCTaBJICHUS
TEKCTOB Ha
pyccKoM u
HHOCTpPaHHO
M A3BIKaX,
CBSI3aHHBIX C
npodeccrona
JILHOH
JIEeATEIILHOCT
BIO; OIIBIT
IepeBroa
MEIHITHHCKH
X TEKCTOB C
HHOCTPaHHOT
0 sI3BIKA Ha
PYCCKHI;

l
|
;

P
KHBBIX

CHCTeMax ¢
TOYKH 3pEHUS
HX
KOHKYpeHIuu
>
BO3HHKAIOIIIe
H B
pe3yiaeTare
COBMEITICHHS
PaBHOBecHit
Da3sHBIX
THIIOB;- POJIb
OHOreHHBIX
DJIIEMEHTOB K
HX coenu-
HeHMui B
JKHBBIX
CHCTEeMax;

buzuKo-
XHMHYECKHe
OCHOBEI
IIOBEPXHOC-
THBIX
SABIICHHH |
dbaxropsr;
BIIHSIOIIHE
Ha
cBoOOIHYIO
IIOBEPXHOC-
THYIO
SHEPIHIO;
ocobeHHOCTH
ancopdmmu
Ha
PasITHYHBIX
TrpaHHIax
paszenos

(as;

0CO0EHHOCTH
¢busuko-
XUMHH
JIACTIEPCHBIX
CHCTEM 7§
PacTBOpoB
Ouonomimep
OB.

W
IIponeccoB B

TEOPETHYECK
UM
MHHHMYMOM
Ha bonee
abcrpakTHOM
YPOBHE;

pemars
CHTYaI[HOHH
BIC  3ajaym,
ONHpasCh Ha
TEOPETHYECK
ue
IIOJIOKCHHS,
MOJIEIHPYIO
IIHe (PU3HKO-
XHUMHYECKHE
IIPOIIECCHI,
IIPOTEKANOIITH
€ B JKHBBIX
OpraHu3Max;

YMEpeHHO
OPHECHTHPOBA
ThCA B
uHpopManmo
HHOM TIOTOKe
(ucronp3opat
b
CIIPaBOYHEBIE
JIaHHBIC "
Oubmorpad
HI0O 1O TOMH
HITH HHOM
MIPHYHHE).

OIBIT
I'OBOPEHHSs Ha




PYCCKOM H

HHOCTpPaHHO
M SI3BIKAX

HOITK 10.1
3Haer:
BO3MOXHOCT
U CIIpaBOYHO-
HHpopMarmo
HHBIX CHCTEM
H
npodeccuona
JIbHBIX (a3
JAHHBIX;
METOIUKY
IIOHCKa
HHbOpMaIH
HHpOpManmo
HHO-
KOMMYHHKAI[
HOHHBIX
TCXHOJIOTHIA;
COBpPEMEHHY
10 MeamKo-
Onomornyeck
VIO
TCPMHHOJIOTH
10;  OCHOBEI
uHbOpMAanmo
HHOH
6e3omacHocT
U B
npodeccrona
JILHOMH
NEATENLHOCT
151

HOIIK 10.2
YmMmeer:
[IPUMEHSATH
COBpPEMEHHEI
e
HHpOpMaNHo
HHO-
KOMMYHHKAI]
HOHHBIE
TEXHOJOIHH




?

e

[ zna poenuz]

3aj1aq
npodeccrona
JILHOH
HeSTelbHOCT
H;
OCYIIECTBIIAT
b

s} dexTHBHEI
i TTOHCK
HHpOpMaIH

Heo0XoaumMo

[V}

H It
peleHus
3a1a4
npodeccrona
JIBHOH
JEeSTeIbHOCT
H B
HCIOJIB30BaH
neMm
CIIPaBOYHBIX
CHCTEM "
npogeccrona
JbHBIX (a3
JIAaHHEIX;
MOJIB30BATEC
A
COBpPEMEHHOIT
MEIHKO-
OHOTOTHYecK
ol
TEPMHHOJIOTH
eit;
OCBaMBaTh W
IIPUMEHATh
COBPEMEHHEI
e
HHpOpManmo
HHO-
KOMMYHHKAI]
HOHHEIE
TE€XHOJIOTHH
B
npodeccrona
JILHOM




Koz
KOMIIETEH
HH

TeITeNbHOCT
U C yderom
OCHOBHBIX
TpeboBanuii
uH(popManmo
HHOH
Oe3omacHocT
H

HOIIK 10.3
Wmeer
MPaKTHYECKH
H OIEIT:
UCIIONB30BaH
Hs
COBPEMEHHBI
X
HHMOpMaIHo
HHBIX H
Oubmorpady

e o R,
4. Pazneinr AHCHUILITHHBI B KOMIETeHIIHH,

HanmenoBanue paspena
JUICTIHILTHHEL

HYECKHX
pecypcos,
[IPEMEHEHHUS
CHELHATLHOT
0
IPOrpaMMHO
ro
obecrieueHns
H
aBTOMAaTH3Up
OBaHHBIX
nHbopMarmo
HHBIX CHCTEM
IUISL pelexus
CTaHapTHBIX
3a1au
npodeccHona
JILHO#
JNEeATETBHOCT
H C yYeTOM
OCHOBHBIX
TpeboBanuii
HHdOpMAanHO
HHOM
Oe3onacnoct

KoToprie popmupyoTes npu ux H3YYEHHH:

DIIEMEHTEI XHMHYECKOL
TEPMOJINHAMHKH,

Conepixanue paszena s NHIAKTHYECKUX €UHAIAX

Ilpenver wu METOIBI XHMHYECKOi TEPMOIHHAMUKH,
IponieccaMu oOMeHa BemecTB |
SHCPIHH B OpraHu3Mme. XuMHUYecKas TePMOAUHAMHKA

Bzaumocpsss MEXKILY
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XHUMHYECKOH K1

10
|

HETHKH

KaK TeopeTHdeckas ocHoBa OMO3HepreTHKH,

OcHOBHBIE mOHSITHS TepMoaunamMuky. HTeHCHBHEe
M SKCTCHCHBHbBIC IIapameTpsL. OYHKIHA cocTosHuUSL.
Buytpennss SHeprus. Pabora u temmora - npe bopMEr
Nepenayn sHepruu. Tume: TePMOAMHAMUYCCKHUX CHCTEM
(m30mMpoBanuke, SAKPBITBIC,  OTKPHITEIE).  THITe
TEPMOTMHAMHYECKHX — TIpOIIeccOB (u30TepMEUecKkue,
u300apHkIe, H30X0pHbIe). CTaHmapTHOE COCTOsIHHE.

Iepeoe  nauano mepMoounamuky.  DHTATBIM
Cranmaptias  serambmmg obpasoBanus BEIECTBa,
CTaHJApPTHAasT  BHTAIBLIHS CropaHusl  BemiecTsa.
Cranmaptaas  suramsmug peakimm. 3akoH [‘ecca.
Ilpumenenne nepsoro mauama TEPMOJAMHAMHKH K
OHOCHCTEMaM.

Bmopoe nauano mepmoounamury. OGparumbie u
HeoOpaTumele B TEPMOTMHAMHYIECKOM  CMBICIIE
IIPOLIECCEL. OHTpomus. OHeprus I'u66ca.
ITporHosuposanue HAIIpaBICHUS  CaMONIPOH3BOJILHO
[IPOTEKAIOINHX  MPOLECCOB B H30JIMPOBAaHHOM m
3aKpBITOH  cHCTeMax; POJTE  SHTamBNHHHOTO ¥
SHTPOIUHHOIO (akTopos. Tepmonunamiyeckue
yelloBus pasHoBecHs. Cranmapraas 3Heprust ['nG6ca
obpasoBanus BCIICCTBA, CTaHmapTHas dHeprus [ u66ca
Ouonormyeckoro oxmeneHus BemecTa. CranmaprHas
SHeprus ['ubbca peakiuu, IIpumepsr sk3eprormueckux
M JH/ICPrOHHYECKHX MpPOIIECCOBR, IIPOTEKAIOIIHX B
opranusme. [IpuHIun 3Hepretrueckoro CONPSKEHHS.

Xumuyeckoe pasHogecue. Ob6parumsie H
HeoOpaTumble 1o HaIIPaBIICHHIO peakuuu,
Tepmomunammyeckue YCIOBHA  paBHOBECHS B
U30IMPOBAHHEIX H 3aKPBITBIX CHCTEMAX. Koncranra
XHMHYECKOTO PaBHOBECHSL. O6mas KOHCTaHTa
TOC/ICN0BATENBHO H  WapamienbHo ITPOTEKAIOIIHX
IPOLECCOB.  YpaBHeHHs H30TEPMBI W H300aphl
XMMHYECKOH peakium, IIpornosuposanne cmemenus
XUMHYECKOTO paBHOBecHs. l[loHsiTHE o Oydeprom
JCHCTBHH, roMeocrase u CTallHOHAPHOM COCTOSTHHH
KHBOI'O OpraHu3Ma.

Pons Bomer m PacTBOPOBR B IKH3HEIESTEILHOCTH.
DPU3HKO-XHUMHYeCKHe CBOMCTBa BOJIbI,
o0yclIOBIHBaAOIHE e YHHKalNbHYI0O  pOJIb  Kak
CAMHCTBEHHOTO  GMOpPaCcTBOPUTES. ABTOIIPOTOMTH3
Bozbl. KoHcTanTa aBTonportonusa BOJIBI. 3aBHCHMOCTH
PaCTBOPHMOCTH BEIECTB B BOJE OT COOTHOIIEHHS
THJAPOQHILHEIX | TUApO(GOGHBIX CBOMCTB, BIIHSHHe
BHEITHHX YCJIOBHIA, Ha PacTBOPHUMOCTE.
Tepmonunamuxa pactBopenus. Ilonstie obuneanpnom
pacTBope.

Koymurarusneie croiictea Pa3baBieHHBIX pacTBOpOB
HE JNeKTponuTOB. 3akoH Payns u crmencreus u3 HEro:
TIOHIKCHHE  TEMIICPaTyphl  3aMep3aHus pactBopa,
HIOBBILICHHE TEMIIEPATYPHl KHICHHS pacTBopa, ocmoc,

OcMorryeckoe nasaenwe: 3aKoH Bant-I'odda.
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llpeomem u  ocnosnvie  nomsmus Xumuyecxoi |

Kunemuku. XWMHYECKas KHHETHKA Kak OCHOBa JyIs
H3YHdCHUS CKOPOCTeH M MEXaHW3MOB GHOXHMHYECKHX
IponeccoB. CKOPOCTh peakuuH, cpemmsis CKOPOCTE
PCAKIMH B MHTEpBAlle, WCTHHHAS CKOPOCTE.
Knaccupuxamun  peaximi, [PUMEHSAIOMKECT B
KHHCTHKE: peakKUMH, TIOMOIEHHbIE, TETEPOTEHHBIE |
MHKPOTE€TCPOrCHHbIC; PEaKIHH TNPOCTHIE M CIIOMNKHbIE
(napaiencusre, TIOC/ICIOBATENBHbIE, ~ COIPSKEHHEIE,
uennee).  MonekynspHocTs SJICMEHTapHOTO  aKTa
PEaKIHH,

Kunemuueckue  ypasnenus, ITopsimok  peaxrmm.,
Iepuon nonynperpammenus.

3aBHCHMOCTD CKOPOCTH PEaKIMM OT KOHICHTpAIHH,
Kunernueckue ypauenns PeaKIuii nepBoro, BToporo u
KYJIEBOIO  MOPSIIKOB. DKClIEpHMEHTAIBHBIE METOIBI
ONpENENEHUs CKOPOCTH M  KOHCTAHTEL CKOpPOCTH
peaKkimii.

3aBHCHMOCTE CKOpOCTH PCAKIHK OT TeMIepaTypeL
Temneparyprsrit K03 duIHEEHT CcKopocTH peaKkuuu u
€r0 OCOOEHHOCTH IS GHOXHMHUYECKHX MPOLIECCOB,
Houatne o Teopum  axTuBHEBIX COyIapeHu .,
DHepreTHyecKuit npoGuIb  peakiuu; SHEPrus
AKTHBAaLlMK, ypaBHeHHE AppeHuyca. Poms CTEPHIECKOro
daxropa. ITonsTre o T€OPHH NEPEXOTHOrO COCTOSHHSL.
Kamanus. Tomorenusii u FETCPOr€HHBIA  KaTalu3.
OHepreruyeckuii TIPODHIL KATaTHTHICCKOH peaKIuu.
Ocobennocru KaTallH THYCCKOH aKTHBHOCTH

thepmentor. Ypasnenme Muxasimica - MenTen u ero
aHaJH3,

e SR N

YK-1,
YK-4
OIIK -
10

buonoruuecku akTusHbIE
HH3KOMOJICKYIApHBIE
HEOPraHUYEeCKHE U
OpraHyuYeCcKUe BelecTna
(cTpoenite, cBolicTaa,
ydacTue B
(GyHKIHOHEPOBaHUE HKUBEIX
CHCTEM).

IlonsTre GHOreHHOCTH XUMHUYECKHX 3JIEMEHTOB.
XuMust GHOT€HHEIX 5/1EMEHTOB S- GIIOKA.
XuMusi GHOTEHHBIX 3IeMeHTOR d- Omoxa.
XuMHsT GHOTEHHBIX H/IEMEHTOB p- 6ioka.

Kommratususie croiicrsa pas6asiennx pacTBOpoB
SJIEKTPOJIMTOR.

DneMeHTHI TEOPHH pPacTBOpoB CHJIBHBIX
9ICKTPOIUTOB Jlebas- Xiokkeis.

OcMmomsneHOCTE | OCMOJIIPHOCTE OHONIOrHYeCcKxK
HKHIKOCTEH U Nepy3MOHHEIX PacTBROpoB.

Pons OoCMOcCa B GHOJIOFHHCCKHX CHCTEeMax.

Homa- u rerepodyrkumonansnocTs KaK OJMH H3
X4PAKTEPHBIX MPH3HAKOB OPraHHYECKHX COEIMHEHHUIA,
YYaCTBYIOIIUX B MNpOLECCaX IHKH3HEAEATETBHOCTH M
HCIIOMB3YCMBIX B KAaYECTBE JIEKAPCTBEHHBIX BEIIECTB.
OcobenHocTH  XuMIYecKkoro  moBexeHms IOIH- |
reTepOQyHKIHOHATBHEIX  COETHHEeHHI: KHCJIOTHO-
OCHOBHBIC ~CBOHCTBA (aM(PONMTEI), NHKIH3ANH H
xemaToodpazosanue. B3ammMuoe BIIMSIHHE
QYHKIHOHANBHEIX rpymI.

Honugynxyuonanvusie coedunenus. MHoroaromusie

11



B Ty i

CHHPTEL.  XeNaTHbIE KOMILICKCEL Croxusre 3dmp1ﬂ
MHOTOATOMHBIX ~ CHHpPTOB ¢ HEOPraHHYECKUMH
KHCTIOTaMH  (HETporMIepuH, tdocharsr TITHIEpHHa,
HHO3HTA), ﬂHMeTaKpHHaTFHHHe(i)OClI)OpHaﬂ KHCJIOTa Kak
KOMIIOHEHT IIOMOUPOBOYHOTO Marepuaa).
JlByxatomubie  (enospr: TH/]IDOXHHOH,  pe3opImH,
THPOKaTeXuH. DCHOIbI KAK AHTHOKCHIAHTEL

Honuamunwer: ITHJICH/IHAMHH, MYTPECHHH,
Ka/lJaBepHH.

JIByxocHOBHEIE KapOOHOBBIE KHCJIOTEI: IaBesenas,
MAaloHOBas,  sfHTAapHas, IIyTapoBas, ¢bymapogas.
IIpeBpamenue AHTapHOH KHCJIOTHI B bymaposyro kax
| IIPHMEP OHONOTHYECKOI peakIum JACTHIPHPOBAHHS.
I'emepogynxyuonansiwie coeounenus.

| AMHHOCTIHDPTEL:  aMHHO3TAHOT (KomamuH), XommH,
{ AIleTHIIXOJIHH. AMHHO(DEHOJTBI: aohamus,

HOpaJapeHanuH, aapeHaMd. [lousTie o OHoIOrHYeCcKO#H
POJIH STHX COCTHHEHMH H HX TIPOH3BOIHbLX.

! luppoxcn- u amunokucIOTEL Biausnue pasznuumerx
| daxtopor  ma Ipounecc  obpa3oBaHWs  IUKIOB
I (crepuyeckmi, SHTPONHUHHBIA). JlakToHEL JlakTamepl
1 Ilpencrasnenne o - JIAKTAMHBIX ~ aHTHOMOTHKAX,
!l i OnHOOCHOBHEIE (MomoyHas, B- " Y-
.

|

THIPOKCHMACTIAHBIE),  JBYXOCHOBHEIE (s16moynas,
BHUHHEIE), TPEXOCHOBHBIE (MuMoHHAaN)
THAPOKCHKHCIIOTEL

OxcokucmoTsr — QIbICTUNO0- M KETOHOKHCIIOTEL:
TJIHOKCHIIOBAS, [IMPOBHHOTpAHAS (doco-

CHOJITMPYRAT), alleTOyKCyCHas, IIaBEIICBOYKCYCHAS, -
OKCornmyrapoBas. Peaxiuu JeKapOOKCHIMPOBaHHS B-

KETOHOKHCIIOT " OKHCIIUTENBHOTO
NEKAPOOKCHITIPOBAHYS  KETOHOKHUCIIOT. Keroenonsnas
J TayTOMEpHs.
{ Ierepodynxnmonansupie IIPOM3BOIHEBIE

OCH30JILHOTO psima  Kak JICKapCTBEHHBIE  CPE/ICTBA
(camuumnosas, aMHUHOJIOEH30HHAas, cynbhanunoBas
KHUCIIOTBI H HIX IIPOM3BOJIHEIE).

Buonozuyecxu 8AICHbLE 2emepoyurIuyecKue
coeOunenus. TeTpanuppossusre cocuHeHHA (opduH,
reM u Jp.). IIpoussonusre [NUPHHHA, H30HUKOTHHOBOM
KHCIIOTEI, MHpPa3o/a, IMHUIA301a, IMPHMU/IAHA, IIypHHA,
THasona.  Kero-eHonmpHas JaKTHM-JTaKTaMHas
| TayTOMEpHsI B THIPOKCHA30TOCO e PIKAIIHX
IeTCPOUHKIINYECKHX  COEAMHEHHSAX., Bap6urypoas
KHcirora u €€  npowspomHbe. [ UJIPOKCHITY PHHEI
(TMnokcaHTHH, KcaHTHH, MOueBas kuciora). ®onuepas
KHCII0Ta, OHOTHH, THamuH. [loHSTHE O CTPOCHHH H
Ouomnorudeckoit posm. IIpencrasnenue 06 aTKaIonaax
U aHTHOMOTHKAX.

YR-1, | OcHoBHbIE THIB! xHMIYECKHIX IIpomonumuueckue peaxyuu. Viowmsarus c1abbix
YK-4 | papuopecuii u IPOLIECCOR B KHCJIIOT ® ocHoBaHuii. KoHcranta kmcmotHoerw u
OIIK - (yHKIMOHUpPOBAHYH KUBBIX OCHOBHOCTH. CBS3b MEK/ly KOHCTAHTOM KMCIOTHOCTH K

EN
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10

CHCTEM.

KOHCTaHTO# OCHOBHOCTH B COIIPSKEHHOMH
TIPOTOMMTHYECKOH mape. Konkypenmus 3a IIPOTOH:
H30/IMPOBaHHOE M COBMeImeHHOe TIPOTONUTHYECKHE
baBHOBeCHs.  OOmas  koHcTanTa COBMEIIEHHOTro
[IPOTOIMTHYECKOTO  paBHOBecHs. T UIPONH3  coleit.
Cremens w  xomcramra Taiponusa.  AMbomuTEL
M3o0anexrpudeckas touxa.

Bypepnoe  oeiicmeue - OCHOBHOH  MexaHu3Mm
[IPOTOJIMTHYECKOTO roMeocTasa OpranusMa. Mexanusm
HeHCTBHS  GY(EpHBIX  cHCTeM. 3oma  Gydeproro
ACHCTBES  u  Gydepuas €MKOCTh.  Pacuer pH
IIPOTONHTHYECKHX CHCTEM.

Bybepubie  cucrems: KpOBH: ruapokapGonaTHas,
tboctarnas, T€MOIIIOOHHOBASI, IPOTEHHOBAS, [Tonsitre o

KHCIIOTHO-OCHOBHOM COCTOSHUHU OpraHu3sMa.
IIpumenenue peaximu HEHTpaIU3aImu B
hapmaxoreparnmu: JCKapCTBCHHBIE  cpeacTBa ¢
KHCIIOTHBEIMH u OCHOBHEBIMH CBOMCTBAMH

(ruzpokap6onar HaTpUsl, OKCHI M IEPOKCHI MarHus,
TPHCAMHH H JIp.).

l'emepozennvie pearyuuy 8 pacmeopax
NEKMPOAUmMOs. Koncranra PacTBOPHMOCTH.
Konkypenuwms 3a xarnon wm AHHOH: H30JIMPOBAaHHOE H
COBMCIICHHOE IeTEPOTCHHEIE PABHOBECHS B pacTBopax
SNICKTPONMHTOB. OOImas KoHCTanTa COBMEMICHHOT'0
TCTEPOI€HHOr0 paBHOBECHS. YCIIOBHs 00pazoBaHus u
PacTBopeHus ocanko. Peakium, JIEXalIHe B OCHOBE
obpazosanus HCOPraHWYeCKOro BeIecTBA KOCTHOMH
TKaHH  ruapokcmnpocpara  xambrms. Mexanuzm
(yHKuHOHMpOBaHHS Kanmbnuii-ocharnoro 6ydepa.
ABnenue H30MophH3Ma: 3aMelleHHe B
ranapokcuadochare  kamsius THAPOKCHI-MOHOB Ha
HOHBI (TOpa, HOHOB Kambims Ha HOHBI CTPOHIIMS.
Ocreotponnocts  Merasmios, Peaxmuu, nexamme »
OCHOBe  00pa3oBaHus KOHKDEMEHTOR: ypaToB,
OKCanaToB,  KapOOHATOB. [Mpumenenue XJIOpHJa
KaIbIMA | CyNb()aTa MATHHS B KauecTe aHTHIIOTOB.

Peaxyuu  samewenus  nuzandoe. Koncranra
HECTOMKOCTH KOMILIEKCHOIO HOHA, Konkypennus 3a

JITAH]T UJIH 3a KOMIIEKCO00pa3oBaTen:
H30JIMPOBAHHOE H COBMEIICHHOE  PaBHOBECHS
3aMelleHHs JIMTAHIOR. O6uras KOHCTaHTa

COBMCILICHHOTO DABHOBECHS 3aMEINeHHs JINTaHOB.
WuepTHbIe M mabumbabre Komiiekcsl. [Ipencrapnenus o
CTPOEHUHU MeTaiodepMeHTOB H JPYTHX
OHOKOMITIIEKCHBIX COE/THHEHULT (remoriiobuH,
LUTOXPOMBI,  KOOaaMUHEI). Ou3nKo-XUMHYECKHE
NPHHIHKIIBL  TpaHCTIOpPTA KHCIIOPOJIa TreMOrIO6HHOM.
Mertasuno-nuran e IOMEOCTa3 M MPHYHHBI ero
Hapymenus. MexaHu3sM — TOkCHYecKoro JeUCTBUS
TAKCNBIX METAVIOB M MBINIBIKA HA OCHOBE TEOPHH
KECTKHX W MATKHX KHCIOT W OCHOBAHHA (CKMKO).
Tepmonnnamueckue IIPHHITMIIBI  XeJaTOTEpaInHH.
Mexanusm OHTOTOKCHYECKOI'0 JieHCTBHS COSTHHEHUH
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YK-1,
YK-4
OIIK -
10

S
DU3HKO-XUMHS
IIOBEPXHOCTHBIX SIBJICHMIT B
(byHKHHOHHpOBaHHH JKHBBIX
CHCTEM.

IITIaTHHEI.

Cosmeniennpie PaBHOBECHS W KOHKypHpyomue
TIPONECCHI pasHbIX THnoB. KomcranTta COBMEIIEHHOTrO
PaBHOBECHS. CoBmemenngie PaBHOBecCHS H
KOHKYpPHpYIOLHe poIiecchl pasHbIX THIIOB,
[POTCKAIOUIME B OpPraHu3Me B HOpME, TIpH naTonoruu u
IIPH KOPPEKIMH MaTOMOTHIeCKHX COCTOSIHHIA,

Okucwumeﬂbno—eoccmanoeumeﬂbybze (peookc)
pearyuu. MeXaHu3M BO3HHKHOBeHHs JJIEKTPOIHOIO
PEloKe-IoTeHUMaTOB.  YpasHeHus Heprcra-Ilerepca.
Cpaenurensras cuma OKHCIIMTENeH U BOCCTAaHOBHTE €I,
IIporuosuposanue HAIpABJICHUS PEIOKC-IPOLECCOR 10

BEIIMYHHAM PEIOKC-IOTeHIMATIOR. KoncranTa
OKHCITUTEIbHO-BOCCTAHOBHTEILHOLO nponecca,
Biusune muranmroro OKpY>X€HHS IEHTPAILHOTO aToMa
Ha BCIIHYUHY PelloKC-TToTeHIHaa, Duzuko-

XUMHYECKHE NPHHIHIE] TpaHCIIopTa 3NEeKTPOHOB B
JJIEKTPOHOTPAHCTIOPTHOM 1ely MHUTOXOHApHH. O6mme
UPCICTABICHAS O MeXaHM3Me jeHcThis PEIIOKC-
Oyhepupx CUCTEM. Toxcuueckoe JIeCTBHE
OKHMCTTHTENeH (HUTpartsl, HUTPHTEL, OKCHIBI a30Ta).
Ob6e3BpesxuBanue KHCIOpoZa, mepokcuna Bomopoxa m
CYNCpoKcHA-uoHa. [IpuMenenue PCIOKC-peakmmii st
JICTOKCHKALUH.

AZICOPOLMONHEIE  paBHOBecHS § IOPOIEeCcCEl  Ha
IIO/BHXXHEIX TpaHHMIAX pasjena $a3. TlosepxuocTHas
SHeprus ['mbbca wu NIOBEPXHOCTHOE  HaTSIKEHHe.,
AncopOums. Vpasmemme T Ho6ca.  IToBepxHocTHO-
AKTHBHLIE W  IOBEPXHOCTHO-HEAKTHBHEIC BellecTsa.
Hzmenenne MTOBEPXHOCTHOM aKTHBHOCTH B
TOMOJIOTHYECKHUX psnax (mpaBmio TpayGe). HUsorepma
ancopbuuu. OpwuenTanus MOJICKY]T B IOBEPXHOCTHOM
CJIoe U CTpyKTypa GHOMeMGpaH.

AncopOuHOHHEIE PaBHOBECHS Ha HENOIBHIKHEIX
TPaHunax paszgena ¢as. Ousmueckag ancopbmus u
XeMocopOuus. Ancopbuus razor ma TBEPABIX Tejax.
Ancopbuus m3 pacTBopoB. Vpasuenwme Jlerrmropa.
3aBHCHMOCTE BE/IMYHHBI  afcopOUul  OT Pa3IHYHEIX
bakropos. TIpasmo BBIDABHHBAHHS  MOJSIPHOCTEHH,
Wsbuparensuas ancoponus. 3Hauenue aNCOpONHOHHBIX
TIPOLCCCOB NI JKH3HEMEATEIBHOCTH, Dusuko-
XHMHYCCKHE  OCHOBHI  aACOPOUHOHHOM TEpanuH,
I€MOCOPOINH, IPUMEHEHHS B MEIHIMHE HOHUTOB.

Knaccudpukanus JHUCIIEPCHBIX CHCTeM.
Knaccuduxanms AHCIICPCHBIX CHCTEM II0 CTemeHH
AUCIIEPCHOCTH; IO arperaTHOMy COCTOSHHIO da3; mo
CHIIC  MEXMOJICKYJISIPHOTO  B3aMMOeHCTRHS MEKITY
AUCTIepcHOR  (asoit  u AHCICPCHOHHOH  cpefoi.
IIpupona xomrouamoro COCTOSTHHUSI.

Ilonyuenne wu  cBoiicrra AHCIIEPCHBIX  CHCTEM.
[Monyyenue CYCIICH3HH, 3MyJbCHii, KOJUTOHMTHBIX
PacTBOPOB. Juanus, SIIEKTPOAUAIIH3,
YAbTpadHIbTparms. Du3NKO-XHMHYeCKHe NPHHIHATIET
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cpyHKuHOHHpOBaHmI HCKYCCTBEHHOI] TTOYKH.
MoneKyJIsrpHo-KHHeTquCKHe CBO¥icTBa KoJtouH0-
AMCICPCHBIX  cHerenm: 6poyHoBCKOE ABHXXCHHE,
mupdysus, OCMOTHYECKOe NaBIeHue,
CeTUMCHTaIMOHHOe paBHOBecHE, Onrryeckue
CBOHCTBA:  paccempanme cBeta  (3akon Pones),
NeKTpoKHHeTHYecKye CBOMCTBA; SNeKTpoopes
SJIEKTPOOCMOC;  moTeHImAa TCUCHUA W  moTeHmuay
ceiumMenTammy. CTpoenne ABOHHOTO 3MeKTpHyeckoro
CII031. BHeKTpOKHHeTquCKHﬁ NIOTeHIHan wu erg
3ABHCHMOCTE OT PastHgHprx (axTopos.

Yeroitaupocers, JAHCIIEPCHBIX CHCTEM.
CE,HHMGHTaIIHOHHaH, arperaTuBHas u KOHJCHCAHOHHAs
YCTOHYHBOCTL  nHO3051eH. Dakrtopsl, BIIHAIOIIME Ha
YCTOHYHBOCTE  JMO307ek. Koarysug. Iopor
KOaryJisumu u ero OmpeneneHre, npasmio [[ynene-
lapnu, sBnenwe TIPUBBIKaHHA. B3aumuag Koarymsius,
[Tonsitue o COBPEMEHHBIX  TeopHsx KOarymsimm.
Komnonmas sammra HeNTH3aIHs,

Kommonnare [TAB; OHoorHYecKky BaXKHBIe
Komtonaaeie [JARB (MbITa, ACTCPIeHTHI, KeIyHEle
KHCIIOTHI). Mruuennoo6pasopanme » pacTBopax [IAB,
Onpenenenne KPHTHYECKOH KOHICHTpauu
MHIICILI000pasoBanust, JTUmOCOMEL.

Honumepu. onsrue o HIOJIMMEpax MemuIHHCKOro
Ha3HaYeHus,

CaoiicTra pacteopoe  BMC. Ocobennoctu
pactBopenns BMC gax CHIE/ICTBHE MX CTPYKTYpSL
Dopma MaKpoMorexkysr. Mexanusm HabyXauuss g
pPacTBOperuss  BMC. 3aBHCHMOCTH BEJIHYHHEL
HabyXaHust ot Pa3s/MYHLIX  (PaKTOpOB. AHoMaisas
BA3KOCTE pacTtBopor BMC, YparHenne Ulraymuurepa.
Bsiskocts kposn u APYTHX OHONOTHYeCKHX XKHIKOCTE]!,
OcMoTryeckoe AaBIIEHHE DPacTBOPOR 6uonommepos,
YpaeHeHue lannepa. Homuanexrpomurs:,
Wsoonextpuyeckas touka u MCTOIBI ee ompenenenus.
Mem6pannoe PaBHOBecue Jlommana. OukoTmueckoe
AQBIICHHE MIA3MBI H CHIBOPOTKH KPOBH.

YeroitunBocts pacTBopos Gruonomamepos.
Bricanupanue bronomumepos H3 pacTBopa.
Koaneppanus u ee POJIb B GHONOTHYeCKHX cHeTemax.
3acTyanepanue pacTBopoB BMC. Cgroiictra CTYJHEI:

——

' 3a9YEeTHBIX
CAMHUALIAX
(3E)

|
_

00beM B

b SRR

AynuTopHas pabota, B ToM unce 4

CHHEPE3HC U THKCOTPOIIHS.
—— ]

5. O6nem AUCHHILTUHBI M BUABI y4ebHO0l paboThl.

Bus yae6roii paborer Tpynoemxocts
|
|

00beM B

Tpynoemkocts mo
ceMectpam (AY)
1

144
- 144 @000




Jleximm (J1)
Jlabopatopnrie NpaKTHKYMEI (J1a6)
Hpa}cmqecxﬂe sanstust (11p)

Kminuueckas NpaKTHueckas pabota
(KTTP)

Cemunapr (Cenm)

0,39

14

1,44

52

14

52

CamocTosTenbHas paGora crynenta (CP)
Hayyno-uccnenosarensexas pabota
CTYJIeHTa

L7

42

42

lIpomexyTounas arTecTaims
IK3amen

OBIUIAS TPYJIOEMKOCTE

/No |

Ne
ceMecTpa

i,
Haumenosanue

ol

36

36

144

144

6. Conepikanue yucnumimnLy

6.1. Paznenpl AHCUHMILIMHBI H BHALI 3aHATHI:

pasneina qTUCIHIUITHEBL

Bunet yue6Hoit paGoTs (B AU)*

1

JIab

IIp

KII3

CeMm

CP

BCEro

SneMeHTEI
XHMHYECKOMH
TE€PMO/INHAMHKH,
TEPMOIHHAMHKH
pacTBopos 71
XHMHYECKOMU
KHHCTHKY.  YCoBHY
PaBHOBECHA CHCTEM.

10

22

Buomnoruyecku
aKTHBHEIE
HHM3KOMOJIEKYIsipHEIe
HEOPraHuYeCKHe "
OpranHvecKne
BEHIeCTBa  (CTpoeHue,
CBOHCTBA, ywacTHe B
(Gynxuuonnposanue
KUBBIX CHCTEM).

20

32

OcHoBHEIE THITHI
XUMHYECKHX
paBHOBeCHH I
MIPOIIECCOR B
dyHKIOHUpOBaHHH
YKHBBIX CHCTEM.

12

11

27

OU3EKO-XUMHS
TIOBEPXHOCTHBIX
SIBJICHUH B
GyHKIHOHMpOBaHEH
JKHBBIX CHCTEM.

11

12

27

Irsamen

36

HTOI'O

14

52

42

144

* - JI - nexiun; J1a6 — 1a6o
CP - camocTositensras pab

6.2. TemaTuuecknii mwian JeKIHH*:

PaTOpHbIe 3auATHS; [Ip — npakTuueckue sansTws; Cenm — CEMHHApBI;
0Ta CTYJIEHTA.
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OT  Pa3slUYHBIX  (hakTopoR, Karanns. Kunernueckoe XHMHYECKOE paBHOBECHe,
Tepmonunamuka XHMHYECKOI'O PABHOBECHS,

NoNe HamnmenoBanue tey JICKITH Ob6rem B
o/ AY
Cemecrp
1
L DnieMenTr XHMHUYCCKOH  TepmonuHamukn g Onosmeprernxnl » 1 Havana 2
TEPMOAMHAMUKH, TpUMeHEHHe OrocucTemanm, OHTpomnus. Sueprus. ['u66ca.
2 Kunernka xumuueckx H OHOXAMHYECKHX Peaknui. 3aBHcHMOCTE CKOPOCTH peakmuu 2

(%]

Kommrarusngie CBOHCTBA pacTBOpOSR HOSNEKTPOIUTOB U 3IIeKTPOIIHTOB, L

4 OcHoBHBIEe THI SUMHYCCKUX DaRHOBECHH B IKHBBIX cucremax. Teopum xucmor m a
OCHOBaHMH. KuCIIOTHO — ocHOBHOE PaBHOBECHE. PacTBOPEI cHipHEX SJIEKTPOIIHTOB.
Boznopomarii II0OKa3areJip.,

S I'mjponms. Bydepurre CHCTCMBI, MEXaHH3M HX JeHCTBIL Bydepnas €MKOCTB, 2
OytepHsle crucrenmur HBBIX OPraHHU3MOB.

6. OKI/IC-J'IHTCJ‘II:HO—BOCCT&HOBHTGJ‘ILHLIC PaBHOBECHS H IpoIeccsL. Teopus BosHmKHOReHMS 2
SJICKTPOIHBIX, OKHCIIUTEILHO-BOCCTAHOBUTENBHBIX 11 MEMODPaHHBIX MOTeHIHAIOB,
JNeKTpoXuMHTecKie METOIbI HCCIIE [OBAHKS.

7. OH3UKO-XHMH s AHCIICPCHBIX CHCTeM B (l)yHKuHOHHpOBaHHH JKHBBIX OpPraHW3MOB. 2
Ipupona KOINOHIHOrO  cocTostHuy. Huams.  Omrugeckye CBOKCTBA.  J[BoiiHO]
JNCKTpHYecKuii citoii. ITAB, ITHRB,

HUTOI'O (scero - 14 AY) 14

Pactgopsr. Kracendmkarys, Pacteopumocrs. Tepmomuuamuxa lIponiecca pacTBoperus
BEIIIECTB.

Dusnko-xumus [IOBEPXHOCTHBIX  SIBJIEHWI] bynxumonupoBanny  xuEEx CHCTEM.
HosepxnocThag OHCprus Tubbeca g IIOBEPXHOCTHOE  HaTSKeHue, Ancopbmus.
AJlcopbumonnse PaBHOBecHS!.

*(ounasn opma, ¢ lipumenenuem JUOC u A0T)
6.3. TemaTnuecknii TUIAH NPaKTHYeCKUX 3auaTul: ge upeayemorpeno ®I'OCom.
6.4. TemaTuuecknii miay N1a00PaATOPHBIX 3ansTHI !

XHMHYCCKHX COEIHHCHHI], IEMEHTEI Ka9€CTBEHHOI0 aHaTH3],

KonuenTparumu. [Ipurorornenne PacTBOpa maBeeBoi KueioTh 13 HaBECKH.

Hpurotosnenne 0,] g, PACTBOpA MMHEDANBHEIX KHCIOT us3 KOHIIEHTPHUPOBAHHEIX
PacTBoOpos.

HaumenoBauue tem NPaKTHYECKHX 3aHATHIL O6sem
ol Cemecr

o . pl |
IIpenmer u samaun 001Iel XuMum., XuMudeckue g pusHKO-XUMHYecKHe METOABI aHaJH3g 3

BAY

HOPMaIbHOCTH ¥ TuTpa pactBopa KMnOy4 o IIPHTOTOBJIEHHOMY TATPOBAHHOMY pacTBOpY

Onpenenenne HOPMAIIBHOCTH ¥  THTpa pactBopa  H>0; mo IIPHTOTOBJIEHHOMY
THTPOBAHHOMY pacTBOpy KMnOy.

e L, NS ')
KOIIMYECTBEHHOrO  amauag, Meron OKCHIMMETpUH.  Onpenenenue 3

DNIeMeHTE] XUMHYECKOH TEPMOJHHAMUKH u OHo3HepreTHKH, Onpenenenue rtemosoro
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B

T

s dexra peaxiuu HEUTpaJI3auy,

Onpenenenne teniory THApaTauuw cyiegara Mean (II).

T T 7

Kunernka xummuecrnx H  OHOXHMHYeCKHX peakuuii. Onpenenenne 3a8BUCHMOCTH
CKOPOCTH peakinu OT KOHNeHTpamwu Pearupylomux BemecTs (B3anMOeicTRe XJIOpHa
xenesa (I11) ¢ mogumonm KaJlid, H3MEPEHHE CKOPOCTH PasiioKe s THOCYNb(aTa HaTpus).

Tepmonunamuueckue u KHHETHYECKUE YCIOBHA XHAMHYECKOrO PaBHOBecH:., Cmenienue

PasHoBecusl. Jlaboparopuste paGorsr.

Pactsoper. Kommratusmne CBOHCTBA pacTBOpPOB HE3JICKTPOIIHTOB M 3J1eKTPOIHTOB,

| Onpenenenue MOJISPHOH MacChl He3JIEKTPOIHTA 110 Merony Pacra.

OcHoBHBIE THMIE XUMHYecKHX PaBHOBECHH H mponeccos bYHKIMOHMPOBAHKK KUBBIX

Cuaponns coseis. Bybeprsie pacTBopsl ['uaponus coneii. Onpenenenne cpeppr PacTBOpoB
THIpoIM3yrommxcest conet. Ilpurotosenue Oydepubix PacTBOpoB. Mexauusm neitcreus
Oydepunx pPactBopos. Onpeneneane OydepHoit emkxocTi pacTBopa.

[TonsiTue OuoreHmoCcTH XHMHYECKHX 3JIeMEHTOB. XUMMUS OHOTeHHEIX 3JIEMEHTOB s-0J10Ka.
Anaimtnyeckue PCAKIMM HA KATHOHBI JIEMEHTOR S- 61oka. Sammura pedeparos

Komnnekcuste cocmienns ma TIpUMEpe coenuuenmii d- smeMenTOB. Xy OHOreHHBIX
S7IEMEHTOB d- 6J10Ka. AHaMTHYeckne PCAKIIHH Ha KATHOHBI 3IEMEHTOB d- 6i10Ka, 3amura

__| petepatos.

XuMHS  GHOreHHbIX JICMEHTOB p- ON0Ka. AHaIMTHYecKHe PCaKlMH Ha KaTHOHEI

JNEMEHTOB p- Oiioka. 3ammTa pedeparos.

Mexanuzm BOZHHUKHOBEHHUS JICKTPOJHOTO, DPENOKC- W MEMOPaHHEIX TTOTeHIHAIOB,
OnexTputeckas [IPOBOAMMOCTE PacTBOPOB JJIEKTPOIIMTOR. PacueT KoHCTAHTHI U CTeleHn
ANCCONHANMH CIIAOKIX JICKTPOITHTOR. HOTEHHHOMeTqueCKoe THTPOBAHUE.

| ~PLCOLHANNY CTIA0k p Tp

CDHSHKO-XHMHH [TOBEPXHOCTHBIX SIBIICHHH. Onpez[eﬂeHHe IIOBEPXHOCTHOTO HaTAKEHHUS Ha

-T_
&

TPaHUIIE pa3/ieNna KU IKOCTE — a3,
Onpeneinenne nonor Ph2* y Hg?* B cmecn METOJOM KOJIOHOYHO{ Xpomarorpagpuu.
| et CHME HOHOB |

CaoiicTea pactBopor BMC. Onpenenenne H303JICKTPHYECKOH TOYKH JKEIaTHHA,
Ycranosnenue Koo dpunuenTa HaOyXaHus KenaThHa,
= v A URICHRE KO3

Hroro (Beero - 52 AY)

R

*(ounas ¢popma, ¢ npuvenennem IUOC u 10T)

6.5. Te

52

AS I N

MATHIECKHH NIIAH CeMHHAPOB: He npexyemorpeno ®I'OCom.

6.6. Buanr u rempr CaMOCTOATEIbHOM PaGoThI cTygenTa (CPC):

11/ No

Buyet u remsr CPC Ob6sem B AY
Cemectp 1
-
|1 IMonroroska pedepaTor mo temam. 6
| 2 IoaroroBka K [IPAKTHYCCKHM 3aHATHIM | JabopaTopHeM
pabotam, Hamucanue oruera o BEIIOIHEHHOR J1abopaTopHoif 32
pabore. Camocroarensmoe peienue TeMaTHYECKHX
CHUTYallHOHHBIX 33,14y,
3 Honrorosxka pedeparor mo Temam YUPC, 6
|
Bceezo 42

Hpumepor mem pedepamos:

I cemecmp
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1. PacTBOPMMOCTD razoB B KUIKOCTSX M €€ 3aBUCHMOCTB OT Pa3iiMYHbIX (akTopoB. 3aKons ['eHpH U
Hanbsrona. BiusHue 31eKTpoIMTOB HAa PACTBOPEMOCTE r'a3oB. 3akoH CedeHosa.

2. OcMOC ¥ 0OCMOTHYECKOE NABJICHHE.

2. Karanus kucporamu: o0yl KHCIOTHBIA KaTamms, crelmuyeckuii KUCIOTHBIH KaTaius,
eKTpoGuIbHEIH KaTains (0COOCHHOCTH, IPUMEpHI U GHOIOTHYECKOe 3HAYCHHE).

3. Karamms ocHoBaumsiMu: o61#it OCHOBHBIN KaTauu3s, cnienipHIeckuii OCHOBHEIH KaTaIu3,
HyKJIeohHIBHBI KaTtaan3 (0cOGEHHOCTH, MPHUMEPHI ¥ 6HOIOrHYecKoe 3HaYyeHHue).

4. OKHUCIHTENBHO-BOCCTAHOBUTEILHBIH KaTalu3.
5. Karanu3s kax pe3ynabrar KOMILIEKCO0Opa3oBaHHus.

6. DOTOXUMUYECCKHE DEAKIMM: MEPBMYHEIE M BTOPHUHBIE NPOLECCH. KBAHTOBEIH BBIXON PEaKIMH.

DOTOXMMHYECKHE PpeakKiiH, MpoTeKkaromue B arMocdepe. OHU3HKO-XUMHYECKHE OCHOBHI (POTOCHHTE3a,
MEXaHU3MAa 3peHus, OHOTIOMUHECIIEHITHH.

7. Xumusi OHOTeHHBIX JIEMEHTOB 1A rpynmeL

8. Xumust GHOTE€HHBIX STIEMEHTOB 2A IPyMIIBL

9. TokcuyHOCTE Oepuims U GapHd.

10. Menuko-01o10TAIeCcKOe 3HAYCHUE 2JIEMEHTOB 3B rpynmsl.
11. Metnko-0noornyeckoe 3Ha4eHNE IEMEHTOB 4B rpymsL.
12. Memuko-6no1orndeckoe 3Ha4CHUE JIEMEHTOB 5B rpynmsl.
13. Metuko-6Ho10TH9ecKOe 3HAYeHHEe MAPraHIia.

14. Meuko-61onorudeckoe 3HA4eHHE 3J1eMEHTOB 8B rpymsL.
15. Menuko-6nonornyueckoe 3Ha4eHNE COSAMHEHAN Me/IH, cepebpa, 3010Ta.
16. Menuko-01o10rn4eckoe 3HaYeHUE COeIMHEHUH [IUHKA.

17. PryThOpranugeckie coeHHEeHH S,

18. Coequuenus pTyTH, B Ka9€CTBE JICKAPCTBEHHBIX CPECTB.
19. Kagmuii kak TOKCHKaHT OKPYKAIOMICH CpejIbl

20. Menuxo-0HOI0rH4ecKoe 3HaYCHHE HIIEMEHTOB 3A IPYIIIbL
21. Menuko-0nonoruyeckoe 3HaYeHHE JIEMEHTOB 6A TPYIIITBL.
22. MeuKo-0HOI0THIeCKOe 3HAYCHHE 3JIEMEHOB 5A TPYIIIbL
23 OGHapyKeHHE MBIIIbsIKA B OHOJIOTHUECKHX 00BEKTaX.

24. Menuko-0HoI0rH4ecKoe 3HAUYEHHE HIIEMEHTOB 7A IPYIIIIBL.
25. Menuko-0H010THIeCKOe 3HAYEHHE HIEMEHTOB 4 A TPYIIIIEL
26. 3HaueHUe SBJIEHUS CMAYMBAHUS 1115 OHONOTHUYECKHX 00LEKTOB.
27. CTpyKTypHO-MEXaHHYECKUX CBOMCTBA AUCIEPCHEBIX CHCTEM
28. ®u3HKO-XUMHUS adPO30JIeH.

29. MeTo/bl TUTPUMETPUYECKOT0 aHAIN3A.

30. IlorenoMeTpus.

31. [lonsporpadus.

6.7. Hay4uno-uccaenoparesibekas padora cTyIeHTa:
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Ne | HanmenoBaHHe TeM Hay4YHO-HCCIIEA0BATEIbCKOMN pabOThI
/il | CTyJeHTa

Cemectp

1 Hoaroroska u odopMierne pedepaTos 0 TeMaM, OTHOCIIAMCS
K XUMMH H ME[IHIIHHE (CTy/ICHYECKHI HAYYHBIN KPYKOK)

7. DOH/1 OLEHOYHBIX CPEACTB ISl POBEAEHHST TEKYIIEro KOHTPOJISI H IPOMEKYTOYHON aTTeCTALMHU

[
| No Ne OueHounsle cpejcTra
{77 ce Haumenosanue Koi-Bo
; D®opMEl ) Kox-Bo
|| Me pasnena B BapHaHTOB
I KOHTPOJIS HJIBI BOIIPOCOB B
q | €T I CLAILTHHEL S i TECTOBBIX
a 3alaHui
g 2 3 4 5 6 7
e | Kontpons CrocobEt TectoBble 3a1anus 80 AynuTtopHoe
OCBOCHHS —— TECTHPOBAHHE
TEMBI KOHIEHTpammit (BapmanT
pacTBOpPOB. bopmupyeres
Turpumerpuuecku HERHONBERILIE
¢ METOHBI aHaJh3a. 3 )
OBP CobecenoBanune 3
Konrponsnas paGora 3 18
2 |1 Konrpoms DIeMEHTEI TecroBbie 3amanus 60 AynutopHoe
OCBOCHHS (hu3udeckoi TECTUPOBAHHE
TEMBI XHUMHH (T/n, (BapmanT
KHHETHKa, XHM tbopmupyetcs
paBHOBECHUE) IIpernojiaBaTere
M )
KonTponsnas pabora 3 18
311 Kontposns | PactBopsl. TectoBble 3a1anus 30 AynuropHoe
OCBOCHUA PasHoBecus B TECTHPOBaHHUE
TEMBI FOMOT€HHBIX (BapuanT
reTEPOTreHHBIX thopmupyetcs
CHCTEMaX. IIpenoiaBaTese
M)
Konrponsnas pabora 5 18
4. 16 KonTpons buorennsie Tecroseie 3amanus 50 AynuropHoe
OCBOCHHA DJIEMEHTHI S,p,d- TeCTUpOBaHUe
TEMBI 6J10KOB. (BapuaHT
bopmupyeTcs
[pernojiaBaTesie
M)
Pedepar. 1 20
5.16 Kontpons DH3UKO-XUMHS TecroBrie 3amanus 10 AynuropHoe
OCBOEHHUS IIOBEPXHOCTHBIX TECTHpPOBaHHE
TEMBI SIBJICHHIA. (BapuaHT
Hucnepcusie dbopmupyercs
CHCTEMBIL npernoaaBaree
D1eMEHTHI M)
SJIEKTPOXUMHUH.

IIpumepbI o1eHOYHBIX CPeACTB:

IIpuMepsbl TeCTOBBIX 3aKaHMii:
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1. IPUBEIUTE OCHOBHYIO GOPMY Ty JUL OIPEJIEJIEHUS KOHIIEHTPALIUI B OBBEMHOM
AHAJIU3E
1) Ci-Va=Cavy:
2) Vi=Vy;
3) c(1/zx)ve) =1/, Ty v(n);
4) C1=Cy;
5) C(/2X)v(T) = Ty v(x),

2. IIPH TIOJTHOM HEUTPAJIMBALIIU H)S0, MOJISIPHASI MACCE EE SKBUBAJIEHTA PABHA:
1) 49 r/mons:;
2) 98 r/mors;
267 r/MOJIL;
4) 196 r/moub;
5) 294 r/moune.

3. METOJIOM TOYHO HABECKH MOXHO ITPUT OTOBUTEH PACTBOP:
1) NaxCOs;
2) HCI;
3) HaC10y4;
4) KOH;
5) HNO:;.

4. METOZIOM [IPUBJIM3UTEJILHOM HABECKU MOXHO ITPUT OTOBUTH PACTBOP:
1) Na;COs;
2) Na;B407;
3) KMnOy;
4) KOH;
5) HCL.

1. ®AKTOPEI OKBHUBAJIEHTHOCTH (COOTBETCTBEHHO) ML Ca(OH); m HCI, YYACTBVIOILX
B PEAKITMU
2HCI + Ca(OH); = CaCl, + 2H,0:
1) 11
232
3) 1/3;
4) 1/2;
a)3.

6. DAKTOPBI SKBUBAJIEHTHOCTHU (COOTBETCTBEHHO) I HaSOy u KOH, Y‘{ACTBYIOH[HX B
PEAKIIMU H2SO4 + 2KOH —s 2H>0 + KaS0y4:
1) 1/1;
2) 6;
313
4) 1/6;
2) V2.

7. COI'JTACHO 3AKOHY OKBUBAJIEHTOB, B XUMUYECKOI PEAKIIMU PACXOTYIOTCSL:
1) ommnaxoBsie Maces! nexomHBX BEIIECTB;
2) onUHAKOBbIE 0OLEMEI HCXO/IHBIX BEIIECTB;
3) OMHAKOBbIE XUMHYECKHE KOTHYecTsa HCXOJHEIX BEUECTR;
4) onuHAKOBEIE KOHICHTpaly pearupyromnX BeIecTs;
5) OMMHAKOBBIE KOMHYeCTBA XUMHIECKHX SKBUBAIICHTOB MCXOMHBIX BELIECTR,
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8. B TUTPUMETPUUECKOM AHAJIM3E WMCIIOJIL3VETCS CIIEAVIOIIAA MATEMATHYECKAS
©®OPMA 3AITMCHU 3AKOHA OKBHUBAJIEHTOB:
1) mi(X1):ma(X3) = M(1/zX3):M(1/2Xy);
2) mi(X)) M(1/zX}) = ma(X2) M(1/2X;);
3) C(1/2Xy) V= C(l/zX;) Vs,
4) mi(Xy): M(1/zX;) = C(1/zX2) V(X);
5) C(1/zX1):M(1/2X;) = C(1/22G):M(1/2X).

1) 0,15 mons/om?:
2) 0,5 Mons/am>:
3) 0,25 mone/nm°:
4) 0,05 mone/am?;
5) 0,025 moms/mv°.

10. HA THTPOBAHWUE 10 em® 0,1050 M PACTBOPA HCI U3PACXOJIOBAHO 8,5 em® PACTBOPA KOMH.
TSI PACTBOPA IIEJIOYH BYJIET BEPHBIM:
1) Monsipas koruentpanus KOH pasra 0,1235 MOJIB/ MM,
2) ratp KOH pasen 0,00475 r/cm;
3) MonspHas koHuenTpams KOH pasra 0,08715 moms/mv?;
4) KonmuyecTro skBuBaenToB KOH B AAHHOM peakimu paBHO 1,05 Mois;
5) Tatp KOH pasen 0,006916 r/cm?.

ITpuMepb1 KOHTPOILHBIX 3a7aHMi

Pasoen «Crioco6n1 BuIpaskenus KOHNeHTpauuii pactsopos. Turpumerpuueckue METOABI aHAJIM3A.
OBP»

1. HonGepute ko3¢ dHIEenTE METOI0M 21IEKTPORHO-HOHHOTO Gaanca B YPaBHEHHSX:
FeSO4+ KMnOs + H,SO7— Fex(S04); + K2S04 + H20 + MnSO,4

2. Onpemenute MonspHOCTH H MOJSIDHYIO KOHIEHTPAalHIO 3SKBHBaJIeHTa 6% pactBopa NaxS ¢
IIOTHOCTLIO 1,067 r/mo.

3. Ormpenenure TUTP H HOPMANbHOCTEL MEPOKCHIA BOJOPONA, €I Ha peakmuio ¢ 20,0 M pactopa
TIepoKena u3pacxoosanoce 16,0 mi 0,0256 1. pacteopa KMnOs.

Pazden «Jenementol puznyeckoit xuvun (r/n, KHNHeTHKA, XMM PaBHOBecHe)»

Bapuanr 1.
1. Cucremsr oTKpBITEIE, SAKPBITBIE, H30JIMPOBAHHEIC (OIIPEAC/ICHHA, IPUMEpPHI). BHyTpeHHss DHEprusl.
2. Koucranta ckopoctn ruspomasa caxaposst mpu 25°C pasna 3,2 103 ¢!,
Paccunraiire:
a) Bpemsi, 3a KOTOpOe THIPOJIH3Y foxsepruercs 10% HCX0/IHOTO KoMMYecTRa caxapossr;
0) nepuo ronynpespamenus PEeaKIuu.
3. Beruncnure craniapTHoe 3HaYeHRE dHeprum [ HO6ca 1 KOHCTAaHTy paBHOBECHS ponecca
rufparauuy B-nakrornobymina npu 25°C, ms kotoporo AH'= - 6,75 kJDx/mMons u A S%= -9.74
Jhx/(MomsK).
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1.

Bapnanr 2

Karasms, KaTalin3aTopsl, HHTHOUTOPEI (onpenernenue, NPHUMEpEI).

2. Bemuucnure CTanaapTHY!O 3Hepruio 'nb6ea peaxum dorocuuTe3a M0 BenmMuMHAM OHTAILIIHA U

SHTPONHHU 06pa30BaHHH AL peaKIiu:
6COyr) +6H 04 === CH},06@q) + 60xr)
S? (CsH1206)p = 270 Jxc/mons. K

3. Koncraura pasnosecus s peaKIuu: CHagr) + Clagy = CH3Cly + HClyy

paeHa 1 npu 80 C. Ucxonusie KOHIIEHTPAIUH B3SITEIX BEIIECTB PABHSIIHC:
C(CH4) = 2 Mo/ C(Cl2) = 6 Mons/1. Paccunrars, TIPH KaKuX KOHIEHTpPA
ILHSIX BCEX YETHIPEX BELECTB YCTAHOBHTCH PABHOBECHE.

Pa3zoen «PacrBopbl. PasroBecns B TOMOI'€HHBIX H I'€T€POreHHbIX CHCTEMAX),

Bapuanr 1

Pacteopenne 13,43 r [0JIMMEPA, MMEIOMIEr0 SMIMPHYECKYO (GOPMyILy
(-CH» —ICH -)n B 50r Gensona moHwmsKaeT TeMIIepatypy 3aMep3anus 6eH30I1a

1
Ha (,2 = Onpenenute cpenuion MOJIAPHYIO MacCy M CTEIEHb I10JMMEPH3AIHH (n). Eip. 6en3omna =
212,

2. Berumcmate pH pactsopa, Iony4ennoro podasmenneM k 5 1 HyO 1 v 40%-ro NaOH. (p = 1,28
/™).

3. Hamummre ypaBucuus ruapomnsa FeCl, u FeCls mo mepgoi crymend. Kakas w3 coseit
PHAPOIU3YETCs CHIbHEE IIPH OIMHAKOBOH KOHIEHTPAIMH 1 TEMIEpaType U nouemy?

4. AHTHIOTOM TIpH OTpABIIEHHSX CBUHIIOM SIBIISIETCA THOCYNb(AT HATPHs, IEPEeBOIAITHIL CBUHEIl B
cyirpun ceunna (I). Ks (PbS) = 2,510, Onpenemure conepxanue Pb?" B pactBope HackmeHHOM
PbS (moms/n, mr/m).

5. Cmemamn 300 it 0,1 M CH3COOH u 200 mx 0,2M CH3COONa. Paccuntars pH nonyuennoro
pacTBopa.

Bapuanr 2

l. Yro npomsoitner ¢ PPUTPOLIATAMH, €CIH UX IOMECTHTh B 7% pacTBOp caxapossl (C12H22011)?
Temneparypa = 37 °C, p ppa = 1,04 r/aur.

2. Kaxoii o6bem 10% pactBopa NaOH (p = 1,07 r/mx) NOTpedyeTCs Il IPUTOTOBJIEHHS 3 J1 pacTBopa,
nmeromtero pH = 122

3. Kaxkas u3 coneit NHsHCO; u KHCO; rumponusyercs cunbaee u novemy? Hammcats ypaBHeHus
THIIPOJTH3A.

4. Oxcamar kamprus CaCrQy TIPH MOYEKAMEHHOH GOJIE3HH OTKIIAIBIBACTCS B BH/E MOUEBLIX KAMHELL.
Kakopa momkna GbiTh koHuenTpauus C204%, 4To6HI Havanocs obpasopanue ocamka CaCy04, ecim
KoHuentpanus Ca** = 4.5 mons/n? Ks (CaCy04)=2,3 107,

5.

Cwmemmramn 300 ma 0,2 M NaH>POs wu 200 M 0,1 M NaxHPOs. Paccumrars pH nonygensoro
pacTBopa.

Pazoen «Buorennsie 31eMeHTbI Syp,d-0/10K0BY.
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Bapnaur 1

1. DnekTponnas u HICKTPOHHO-Tpaduyeckas Gopmymna s; I,

2, OxucnurensHo-BoCCTaHOBHTE B HLIE CBOHCTBA HOJIA Ml €T0 COETHHEHHIL.

3. 3akoHUHTL ypaBHCHHE KoCr07 + HaS04 + KI » PACOraBUTL KO3(GOUIHEHTE MeTomoM
lioypeakuuii. buonoruyeckas pos CONCPXKAaHUH MONA B OpraHM3Me HeioBeKa. Jlexapcrrennsre
lpenaparel. [Ipumenenne B cToMaTomO M,

4. Omnpenenurte pacTsopumocts Agl (Mosb/n, Mr/i) B 0,2M pacTBope nomua cepebpa.

5. Hommn xamms [IPUMEHSETCA B Ka4YeCTBe JICKAPCTBEHHOIO [penapara npH runeprepunose. OnummTe
aHAMTHYECKHE  d(QeKTsI, KOTOpBIE OyayT Habmonarscs opu  nobaBneHun K pacTBopy,
colepxaiemy I': a) nutpara cepeGpa; 0) X0pHOI1 BOIEL
Hammmmire ypasnenus xumuuecknx peakiui,

Bapuanrt2

1. Dnexrponnas u YIEKTPOHHO-rpaduyeckast hopmyia 2Ca.

OcHosHble cBoiicTRa Ca0, Ca(OH).. Iloareepure YPaBHEHHUSIMH peakIHii.

3. Bemager 1m ocanox TIpH CTMBaHKHM paBHBIX 06BeMoB 0,01 M CaCly u 0,02M NaS04? ITP (CaS0y)
=510+,

4. T'mnc. Xumusm nponecca cxpaTupanms. Conepixanue B opranusme gesoseka. buonornueckas poss,
JIEKapCTBCHHBIC npenapathl. [uapokcun u $bropanmatuTl Kak cocrapnsomHe KOCTHOM TKaHH W
IMany 3yoa.

5. Onnwmre agamuTHYecKn 3bdexTrI, KoTOpEIE Oynyt HabmomaTscs NP4 [I00aBIEHHH K pacTBopy,
coaeprkaremy Ca?':

a) pacTBOpa OKcanaTa HaTpHs; 0) mocieayromee 106apTeHme pactBopa HCI.

[\

IK3AMEHANMOHHDIE BONPOCEI

1

[

. Ocnosueie  nowsimus mepmoounamury. WVHTEHCHBHBIE u SKCTCHCHBHBIC Iapamerpel. PyHKuus

Ilepsoe nayano MEPMOOUHAMUKY. IHTATHITHAL Cranpapraas suTambmms oOpazoBanus BEIIIECTRA,
CTanJapTHasl DHTAJIBIMS CTOPaHHUs BEINECTBA. Cranmapraas suTanbous peakuuu. 3akoH [ecca u
CHCACTBHA U3 Hero. | IpuMenenne nepBoro navaa TEPMOIMHAMHKH K OHOCHCTEMAM.

Bmopoe nauano mepyodunamurcu. Obpatumeie u HeoGpaThMble B TEPMOJIMHAMHYECKOM CMBICIIE
IpoLEcehl.  Durponust. Dueprus ['mb6ca. [Ipornosuporanne HAIIpaBIICHHSI CAMOIPOH3BOIBHO
TNIPOTCKAIONIMX TPOLECCOB B H30JMPOBAHHOM M 3aKPLITOH CHCTEMAaX; POJb DHTANBIHHHOIO M

Tepmoounamuyeckue ycnosun pasnosecus. CraunaptHas sueprus ['u66ca o0pa3oBaHus BemrecTsa,
CTaHjapTHas oueprus ['mb6ca Gronmormueckoro oOKHCIEHHS BelecTsa. CraHmaprHas sHeprus
I'n66ca peaxiim. [IpuMepsl sk3epronmuecknx u SH/ICPTOHMYECKUX MPOIIECCOB, NMPOTEKAIOIUX B
opranusme. [Ipunimn suepretuyeckoro COIIPSIKEHHS.

Ipeomem u ocrosusie nousmus Xumuueckou kunemuxy. XuMUUECKas KMHETHKA Kak OCHOBa s
H3YHYEHHS CKOPOCTEH W MEXaHM3MOB GHOXMMHYUCCKHX nponeccoB. CKOpOCTh peakuuu, CpeHss
CKOPOCTE peakuyy B HHTEPBAJIE, HCTHHHAS CKOPOCTH. Knacenduxanun peaxumii, npumensromuecs B
KHHCTHKE: peaklyu, rOMOTEHHEIC, I€TePOTeHHBIE M MHKPOTETEPOTCHHBIC; PEaKIMH MPOCTHIE H
CHIOMHBIC  (MapajielbHbIe, — I0CTe/I0BATe b b, CONPDKCHHBIE, INEMHBIE). MOeKyIaIpHOCT
SJIEMEHTAPHOIO AKTA PeaKIHH.

. Kunemuueckue ypasnenus, Hopsnox peaxim. epuox OTynpeBpameHus. 3aBUCHMOCTh CKOPOCTH
PCAKIMKM OT KOHLCHTpalud. KuneTndeckue ypaBuenus PeaKknu# IepBOro, BTOPOrO M KYJIEBOTO
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TOPS/IKOB. JKCTIePUMEHTATBHBIE METO/IBL OLPENCICHHS] CKOPOCTH M KOHCTAHTHI CKOPOCTH peakiuii,

1. 3asucumocme CKOpocmu peakyuu om memnepamyper. Temneparyphsrit KO3 dumment ckopoctu
PEAKIUU U ero OCOOCHHOCTH Ui GHOXMMHYECKHX nporieccon. IlouaTHe 0 Teopum axTHBHBIX
COYHapeHUH. DHEPreTHICCKUH mpodmis PCAKIMK; SHEPTHS AKTHBALMH; ypaBHCHHE Appennyca.
Pous crepuaeckoro daxropa. Tlonstre o TEOPHH NEPEXOTHOIO COCTOSHHSL.

8. Kamanus. Tomorenupii u IeTePOreHHBIH Karamus. DHepreTHueckmit OPOQHIb KaTaTHTHYECKOMH
peakiun. Oco6EHHOCTH KATATHTHYECKOH AKTHBHOCTH ¢bepmenTos.

9. Xumuveckoe  pasnosecue. Obpatumele w  HeoGparumele 10 HAllpaBIICHUIO  pEaKIIHH.
Tepmomnnamiueckue yenoBus pasmopecus B H30JIMPOBAaHHBIX H 3aKPBITHIX CHCTeMax. KOHCTanTa
XUMHYCCKOTO  pAaBHOBECHS.  YpaBHEHHs M30TCPMBI M M300apBl  XHMHYECKOH  peaxmuu.

[Ipornosuposarnue cvmenenns XHMHYECKOr0 paBHOBecHs. lpunnun Jle llarense-bpayna. [TonsTre
0 CTAIHOHAPHOM COCTOSHHH JKHBOTO OPTaHU3MA.

10.Pons  6o0u1  u PACMEOPO6 B IKU3HENCATENBHOCTH. (DH3HKO-XHMHYECKHE CBOHCTBA BOJbI,
O00YCIIOBIMBAIONINE €€ YHHKAIBHYIO POJIIb Kak Omopacteopurelns. JluarpaMma COCTOSHUS BOJIBL.
3aBHCHMOCTD PACTBOPHMOCTH REIIECTE B BOJC OT COOTHOWICHHS THAPOQUILHBIX H THAPODOOHBIX

CBOKCTB; BIMsHME BHELIHUX YCIOBHI, Ha pacTBopumocTb. Tepmoannamuka pacteopenus. [Tonstue
00 HIeaTbHOM pacTBope.

11. PactBOpHMOCTE Ta30B B KHAKOCTH. 3aKOHLL I'enpu u 'enpu-Jlansrona ux MeJIMKO-0HOIOTHYECKOe
3HAYCHHE.

12. Konnueamusnwie ceoiicmesa pazbasiennvix pacmeopos Hesnekmpoaumos. 3akon Payns u crnenctrug
3 HETO: TOHIDKEHHE TeMIepaTyphbl 3aMEp3aHUs PacTBOPA, TMOBBITICHHE TEMITEPATYpPhl KHIICHHS
pacTBopa. J0y1HOMETPHS U KPHOMETpHS.

13. Ocmoc.  Ocmomuuecrkoe Oaenenue, 3axon Baut-Todda. Ocmornueckue cpoiictsa PacTBOpPOB
SJICKTPOIMTOB. ['Mmo-, THNEpP- W H30TOHHYECKHE PacTBOpEL.  Mi3oToHMUecKu# KodddummenT.
llonsatue 06 wu300cMuH (311eKTPOTHTHOM romeoctase). OCMOJSUIBHOCTE | OCMOJISIPHOCTh

OHOJIOTHYECKHUX KUAKOCTEH H nepdy3HoHHBIX pacTBopoB. Pons ocMoca B GHoOrHIecKiX CHCTEMAaXx.
[L1azMomms v reMonuz

14. Kommurarusuele  coiicTea pas0aBNeHHBIX  PacTBOPOB 9JIEKTPONUTOB.  M3oTOHHYeckwmit
Kos(puiment.

15. Cunvnvie u crabuie snexmpoiumet. CTENEHb 3MEKTPOIMTHYECKON [MCCOHAIHH. Horuzanus
cnabbIX KHCIOT M ocHOBaHHH, KOHCTAHTA KHCIOTHOCTH H OCHOBHOCTH. MaKTOpEI, BIHAIONIHE HA

CTCICHD SJICKTPOTUTHYCCKOH IMCCONMAIMA B KOHCTAHTY 3JIeKTPOIATHYECKOM JUCCOIMANHU. 3aKOH
pasBeieHns OcrBarbia.

16. OcHoBHBIE TOIOMKEHUS TCOpHH PAaCTBOPOB CHIIBHBIX DIEKTPOIUTOB Jlebas- XioKKeJId. AKTHBHOCTB,
KOY)(OUIMEHT aKTUBHOCTH HOHOB. MoHHas cuia pactBopa. Kaxymascs creneHs mucCOIMAIiy.
OIEKTPONTHTEI B OpTraHU3Me.

17. OcHOBHBIC MONOMEHHS MPOTONHTHIECKOM TEOpUH KHCIOT W ocHOBanuit bpencrena-Jloypu;

CONPSDKEHHAs LIPOTONMTHYECKAs napa. CBs3b MeXIY KOHCTAHTOH KHMCIOTHOCTH H KOHCTaHTOMH
OCHOBHOCTH B CONPSKCHHOMN IPOTOIHTHYECKOI Mape. Ambomuter. Teopus Jlpiouca.

18. Apromporonms Bojer. Koucranra aBTONPOTONM3a BOIbL. Bojoponmsii mokasarens (pH) xak
KOJIMYECTBCHHAS Mepa aKTHUBHOM KHMCIOTHOCTH H  OCHOBHOCTL Onpenenenne axTHBHOIM
KOHLIEHTpaLluK HOHOB BOIOPO/A.

19. T'uoponu3z coneii. Mexanusm THAPOJIH3a 110 KaTHOHY, 110 aHMOHY. CTEleHbh W KOHCTAaHTA THIPOJIN3a.
CMemmenne paBHOBeCHS MHAPOIH3a. MeTHKO-GHONOrHIecKoe 3HAYEHHE TUPOITH3A.

20. I'emepozcennvie peaxyuu 6 pacmeopax  snekmponumos. KOHCTaHTa pacTBOPUMOCTH. VY CJIOBHs
oOpazoBanus u PacTBOPEHHS OCALKOB.

21. TlonsiTHE 0 KHCIOTHO-OCHOBHOM COCTOSHHE opraiusma. KucioTHo-ocHOBHEIE Oy(epHbIe PacTBOpEL.
CocraB, Mexanusm neiicTBus OydeprbIx pacTBOpoB. Bydepnas emkocTs. Vpasrenue ['enaepcona-

['accennbaxa. BydepHsle cucTemsl KpoBu: runpoxapOoHarnas, ocdarHas, remormoGHHOBaS,
IPOTEHHOBAs.

22. Ancopbumonnsie papHOBecHs H HPONECCHl Ha MONBHIKHBIX I'paHuIax pasziena ¢as. [TosepxHocTHas
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sHeprug I'nbOca v moBepXHOCTHOE HATSHKEHHE., Ancopbnus. Vpasrenue 'n66ca. IToBepxHOCTHO-
aKTUBHBIC W [10BCPXHOCTHO-HEAKTHRHEIE ReINeCTBRa. WsMeHenue 10BEPXHOCTHON AKTHBHOCTH B

TOMOJIOTHYECKHX  panax (npaBmiio Tpay6e). Wzorepma  ancop6uum. Opuentanus monexyn s
TIOBEPXHOCTHOM CJT0€ H CTPYKTypa GHoMeMGpar.

23. AncopOIHOHHEIC paBHOBECHS Ha HEHONBHXXHEIX TPaHUIaxX pasnena ¢az. Ousuueckas ajacopOuus u
Xemocopbuusa. Ajicopbups rasop ma TBEPABIX Tenax. AmcopOuus wus pacTBopoB. YpaBHeHue
Jlenrmiopa. 3asucumocts BemumHL] a7ICOPOLINHA OT PasIHYHBIX (aKTOPOB. IIpaBuno BrparHEBaHmSs
nojsipHocTeil.  M3buparenshas ancopbuus.  3HavueHue aJICOPOLMOHHEIX  HPOIECCOB  JUTs

KU3HEICATETILHOCTH. DH3HKO-XMMHYECKHE OCHOBEI ancopOUMOHHOH Tepamuw, reMocopOIuH,
IIPUMCHEHHS] B ME/THIUHE HOHHTOB.

24. Knaccupukanyis AUCNEPCHBIX  cucTeM. Kiaccnbukamus mucnepcHbx  cucreM  mo CTENeHH
AHCIIEPCHOCTH; IO arperaTHOMy COCTOSIHHIO (a3; Mo cHie MEKMOJIEKYJIIPHOTO B3aMMOAECHCTRIUS
MEKIY TUCTIepcHOH (ha3oH | aucepcHOHHOM cpenoi. lIprposa KoIOHIHOTO COCTOSHUSL.

25. Tlonyyenne u cBokcTsa AUCNIEPCHBIX cHCTEM. [lomydenme cycrnensmi, OMYIIBCHH, KOJUIOHIHBIX
pactBopoB. Jlnayms, snexrpomuanms, yIbTpaduIbTpanus. OUUKO-XUMHYECKHE TIPHHIIHAITBT
(QyHKIHOHUpOBAHTIS MCKyCCTBEHHOH TOYKH. MoleKyIapHO-KHHETHIeCK e CBOKCTBA KOJIOHIHO-
AHCTICPCHBIX  CHCTEM:  OPOYHOBCKOE ABWKEHHE, JTHQQY3HA, OCMOTHUYECKOE JIaBJICHHE,
CEAMMCHTAIlHOHHOEC paBHOBecHe. OITHYECKHE CBOMCTRA: paccenBanue ceeta (3akoH Poajnes).
OJIEKTPOKHHETHYECKHE CBOMCTBA: NEKTPO(OpPE3 M 3MEKTPOOCMOC; [OTCHIHMANI TEYEHHS U
HOTERIIHa ceaumMenTaui. CTpoeHHe MBOMHOrO JJIEKTPHYECKOTO CII0S.  DIEeKTPOKHHETHYECKH
HOTEHIHAI ¥ €r0 3aBUCHMOCTD 0T Pa3IHYHbIX (baxTopos.

26. Ycroitunpocts AUCHEPCHBIX cHucTeM. CeaMMeHTAlMOHHAs, arperaTuBHas W KOHJEHCAIIHOHHAS
YCTOHYMBOCTS JIHO30JIEH, DaKTOpEI, BIHSIONIHE HA YCTORYHBOCTE Jo3onei. Koarynsuus.

i Oxucnumenero-socemanosumensivie (pedokc) peaxyuu. Mexanuzm BO3HUKHOBEHHSA 3JICKTPOJIHOTO
H PeIOKC-OTeHIIHAIOB, Y paBHEHUS Hepucra-Tlerepca. Cpapuurensnas cuia OKHCJIHTENICH M
BoccTaHoBuTeNel. CTanapTHBIH H1IeKTPOIHBII noTeHnuan. I'anpBanudeckuii eMenr.

28. Ilporrosupopanue HAllpaBJICHUST PETOKC-IIPOIECCOB [10 BEIHUYHHAM penokc-noreHanos. Crazp

SJIC ¢ sueprueit I'u66ca u KoHCTaHTON PABHOBCCHS PEAKIHH, MPOTEKAIOMHX B TallbBAHMYECCKOM
JJIeMEeHTe.

29. TutpuMerpuyeckuil aHaIM3. XuMHWYeCKHi SKBHBATEHT BellecTsa. Monsipras koHmeHTparms
JKBUBAJICHTA BEIICCTBA. 3aKOH KBUBANICHTOB. To4Ka SKBHBAJICHTHOCTH 1 CIOCO0BI €€ (hHKCHpORaHKISL.

30. TeoperruecKre 0CHOBBI KHCIOTHO-OCHOBHOIO TUTPOBaHKs (METO/l HelTparmasarmn). PaGoune PacTBOpEI,
HHIIMKATOPLL. KpuBbie turpoBarms, e160p MHIIMKATOPA. Pacuer MOJSPHOM KOHTIeHTpaImy SKBHBAICHTa
H TUTpa pacTBOPOB KHCJIOT U IIETI0YEi B MeTozIe HEHTpa3aImm.

31. Oxkcuaumerpus. Ilepmanranatomerpus. PaGoume PaCTBOPBI, HMHIWUKATOPBL. XHMHYECKHE
PCaKIuM, JIeKalnlMe B OCHOBE MeToja. Pacuer MOJIPHOH KOHLIEHTPAI[MA SKBHUBANIEHTA H THTpa
PAacTBOPOB OKMCIIUTENCH H BOCCTAHOBHTENIEH. B METOJIE T[IEPMaHT aHATOMETPHH.

32. Oxcupumerpus. ﬁonomerppm. PaGoume pacrsopsr, HHIMKATOPbl. XHMHYECKHE peakivu,
Jie)Kamue B ocHoBe Meroaa. Pacuer monstpHoii KOHLCHTPAIMH OKBHBATICHTA W THIPA PAaCTBOPOB
OKHCITMTEJIEH H BOCCTAHOBHTEIEH B MeTO e HozmomeTpuu.

33. Jlurannoobmennsie peakuud. OCHOBHBIE IIOJOKEHUS KOOpAHHAUMOHHOH TeopuH Bepuepa.
KomnnekcooGpasosarens, JMTaH/BI, KOOPAMHAIHOHHOE 4YHCIO, JEHTATHOCTE. ITpupona
XHMHYECKOH CBA3H B KOMILIEKCHBIX COEIMHEHHSX,

34. Vsomepuss u mpocrpancTBeHHOE CTPOCHHC KOMIUIEKCHBIX coeauHeHHH. [IpocTpaHcTBeHHOE
CTPOCHHE KOMIUICKCHBIX COoeIMHeHHH. Kacchl KOMIUIEKCHEIX COCIMHEHHUH: BHYTPHKOMILIEKCHEIE,
AHHOHHBIE, KATHOHHBIE, HEHTPaNLHEIe,

35. KoMmiekconsl, ux IPUMCHCHHC B MejuiuHe. VoHHbIe paBHOBecHs B pacTBOpax KOMILIEKCHEIX
coe/mHcHui. KoHCTanTa HeCTOHKOCTH H yeToiuMBOCTH KOMILIEKCHOI'O HOHA.

36. XuMus OHOTeHIBLIX dIeMEHTOR S-GI0Ka. DNEKTPOHHBIE CTPYKTYPBI ATOMOB M KATHOHOE, Ob6mas
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XApaKTEPUCTHKA SIeMeHTOB 1A rpymmel Buoormueckas POJIb HATpHsdA, Kams. BaxHeimue
COCAMHCHNSA KaJlus W HATPUS. AHAIUTHYECKHE PCaKIMK HA KATHOHBI HATPHS U KaJIHs.

37. XuMust GHOTEHHBIX 37TeMEHTOR s-6i0ka.  DnexTpoHHBIE CTPYKTYPEI aTOMOB M KaTHOHOB. OGmas
XApaKTEPUCTUKA JIIEMEHTOB 2A rpymmsl. Buomormueckas POJIb KaJIbllHsi, MarHud. Baxueiimue
COCAMHCHMA. XMMHYECKOE CXOACTBO | OHONOrMYECKHi  aHTArOHK3M MarHHH-KaIbIuii,
AHaTMTHYCCKIE PeaKIuKi HA KATHOHEL Martusi, Kanbiusi, Gapus.

38. Xumus GHOreHHBIX 3MeMenTOB d-6i10KA. OJICKTPOHHEIE CTPYKTYPEL ATOMOB H KATHOHOR MeId U
cepebpa. OO6mas Xapakrepucrtaka d-amementos 1B rpynnel.  Baxwmeiime coemunenus,
COJCpKalllHe  aToMBl  Memd H  cepeGpa. O6pasoBanne  KOMILIEKCHBIX COeTHHEHHMIH
(PrHIPOKCOKOMITIEKCHL, AMMHMHOKOMILIEKCET). AHATHTHYECKHE PEAKIIMH HA KATHOHEL Cu?*, Ag".

39. XuMus GHOreHHBIX ICMEHTOB d-610ka. DnexTponubIe CTPYKTYPBI aTOMOB H KaTHOHOB XpoMa H
Mapraina. Baxueiiue coenunenns, CONEpXAIIKME aTOMBI XpOMa M Mapradna. Buonormueckas
POJIb.  3aBHCHMOCTh  OKMCITHTETEHO-BOCCTAHOBHTEBHELX U KHCIIOTHO-OCHOBHEIX CBOMCTBa

COCHMHEHUH XPOMa M MapraHua oT CTEICHH OKHMCICHHS ATOMOB, AHaUTHIECKHE peakuuy Ha
KaTHOHB Mn?", C3*,

40. XuMus GHOTeHHBIX 3leMeHTOB d-6ioKa. DJIEKTPOHHBIE CTPYKTYPHI ATOMOB M KATHOHOR xenesa.
Baxnelimme mpocthle W KoMmILieKCHEIE COCAMHEHHS, COAEpXKALllME aTOMBI  JKeje3a.
buronoruyeckas pons xenesa. AnanuTHIeCcKHE peakiuu Ha Kationsl Fe?', Fe3™,

41. X¥MHST GHOTeHHBIX HIIEMCHTOB p-Onoka.  OG6mas XapaKkTepucTHka oneMenToB IVA rpynmer
DJIEKTPOHHBIE CTPYKTYPHL ATOMOR ONeMEHTOB. COeNMHEHHsS Yraepoja: OKCHI u JTHOKCH
YIIepoa, uX OMONOrMYecKas aKTHBHOCTb. YTONbHAS KHCIOTA W ee comd. Ilpumenenue B
MCAMIIMHE COCIMHECHHH Yriepona. AHaIHTHYECKHE peakmuu Ha uoHer CO5%, (HCO;57),
C3042_, CH;COO—

42. XvuMus GUHOTEHHEIX 3JIeMEHTOB p-6moka.  O6mas XapaKTePUCTHKA 3JIEMEHTOB VA rpymmsl
ONEKTPOHHbIC CTPYKTYPH ATOMOB 3JIEMEHTOR. Coenunenust pocgopa: OKCHIIBI, (hochopHas

KucIoTa 1 e¢ comu. [lpumenenne B Meauiune coenunennd docdopa, ux GHOIOrHUECKAs pOIE.
AHamdTHYecKue peaxkuuu Ha HoHBI PO43—, (HP042_)_

43. XuMusi GHOTEHHBIX 9JIEMEHTOR p-Onmoka.  O6mas xapakTepucTHKa SIEMEHTOR VIA rpymms:
DIICKTPOHHBIE CTPYKTYPHl aTOMOB dlleMeHTOB. Kucmopon u  ero coemmmenms. Oszon.
Buonoruueckas pons Kacnopona. Ilpumenenune kucnopona u ozona B MEHITHHE,

44. XvuMus OHOreHHBIX 97eMEHTOB p-6moka.  OOmas XapaKTEpPHCTHKA 3JeMEHTOR VIA rpymner
DJICKTPOHHBIC CTPYKTYPHl 4TOMOB 3IEMEHTOR. Coenuuenust ceper: okcuzpl, THAPOKCHIBI.

BHonornyeckas pons U NpHMeHeHHe COeIUHeHH I CEpHl B MC/MLKHE, AHATATHYECKHE PEAKIUH
Ha uoHsl SO4*—, SCN—.

45. XuMusi GHOTEHHBIX JJIEMEHTOR p-Omoka.  OOImas XapaKTepHCTHKA 3IICMEHTOR VIIA rpynmsl.
DNEKTPOHHBIE CTPYKTYPhl aTOMOB 3/IEMEHTOB. I'anorensr. T'anoreHoBoxopomHEIE KHCIIOTHI,
ranorenuapl. bruosoruyueckas pons coemuHeHuil ¢Topa, xmopa, Gpoma, #ona. AHaTHTHUECKHE
peakuu Ha uoner CI 7, Br—, I,

[IpumepsI 3K3aMeHAIHOHHDBIX GHIIETOR
Huconniuuaa: XUMUS

IK3AMEHAIMOHHBIA BUWIET Ne 18

1. Bropoe Hawano TepmoamHaMuK. OOpatumele u HeoGparTuMble B TEPMOJAMHAMUYIECKOM CMEICTIE
npoueccel.  Dutporms. Dueprus | ub6ca. IIpornosupoBanne mampasienus CaMOIIPOHU3BOJIEHO

[POTEKAIOIIAX  NPOLIECCOB B M30MMPOBAHHOH H  3aKPHITORH CHCTEMAax; pOJIb JHTAIBIMHHOTO W
SHTPOIIMHHOTO (GaKTOpPOB.

2. XumusA GHOIreHHBIX 31eMeHTOB d- GIOKA. OIIeKTPOHHEIE CTPYKTYPhI ATOMOB H KATHOHOB MEIH H
cepeOpa. Obmurast xapakrepucraka d-snementos 1B Tpynmel. BaxHeHinue coenumenus, comepianye
dTOMbl  MeIM M cepebpa. OOpaszoBaHHE KOMILICKCHEIX COCIMHEHHH  (I'HAPOKCOKOMILIEKCHI,
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AMMHHOKOMIIIEKCEL). AHANMTHYECKHE PeaKilHu Ha Karuonsl Cu®’, Ag™,

Sanaua.

Hucnunmanna: XUMHS

IK3AMEHAIIMOHHBIA BUWIET Ne 17

peaKium, HpHMCpH SK3EpProHuYeCKHX H SHIOCPIrOHHYECKUX IIponeccoB, IIPOTEKaIOIUX B OpraHusmMe.
HpHHLIHH SHEPreTHYECKOro COIIPSIKCHHS.

XuMust BMOreHHBIX 51eMeHTOB d- 6i10Ka, DJeKTpOHHEIe CTPYKTYpBI aTOMa M KaTHOHa XpoMa.
Baxkneiimme COCAMHCHHSA, CONEPIXKAIIME ATOMBI XpOMa. Buonoruaeckas poms. 3apucEMmocTs
OKHCIMTE/IbHO—BOCCTAHOBUTENBHBIX H KHCTIOTHO—OCHOBHBIX CBOMCTB COeIMHEHHI XpoMa or
CTETICHH OKHCIICHHS D]IEMCHTA. AHAMTHISCKHE peaxkuuH Ha KaTHOHEI Cr’',

3anaua.

Hucuunmana: XUMMUS

OK3AMEHALIMOHHASI 3AJTAUA Ne 20

Paccunrars paBHoBecHbIe KoHIeHTparmu Hy u Iz, ecia m3BectHO, 9To MX
Ha4yallbHEIE KOHIEHTPAIWH COCTABIISIIH 11O 0,02 monn/m, a paBHOBECHAN
KonnenTpaiusg HI pasua 0,03 mons/n.

Jucounaana: XUMWS

IK3AMEHAILIMOHHAS 3ATAYA Ne 25

Onpesennts crenens gucconnanuu u pH & 0,05M pacrsope CH3COOH.ykcycHOM KMCIOTEL (Ka=1,75 -10"

5)‘

8. Vwuebuo-veroamueckoe mu HHpopmanuoHHoe ofecneyenne AHCHHILIMHBI  (TIeYaTHEIeE,

HICKTPOHHbIC H3IAHUS, HHTEPHET U APYTHE CeTeBbIe pecypcni).

8.1. ITepeyens ocnopHoii JHTEPATYPbI:

Kon-Bo
| Haumenoranue cornacuo OubdmHorpaduyeckum TpeGosanmsm 2XSCMIUIAPOB
1/ Ne B Ha
6ubmmo | kademp
TEKe e
1. Obmas xumus:  yyeOHUK/ A.BJKonmmH; nonm pen. B.A.Ilonkosa,
5 A.B)XKonmmna.- M.: TEOTAP-Mema, 2014. — 400 c. 300
2 Obmas xumus. Buopusmueckas xmvms, Xumi OMOTeHHBIX 3yeMeHTOB. | 435
VueOHHK I MeAHIMHCKHX By30B. I0.A. Epmos, B.A. ITonkoe, A.C.
! Bepnsan u ap., / on pen. B.A.Ilonkosa — M.: Bricmas mKomna, 1993, 2000, 165
B 2007. 560 c.,
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— T |

O6mast  xumus. Vuebuux JUBL MEIHIMHCKHMX  By30B./B.A.ITomkos, ‘,
397

C.AIlyszakos,. - M, T90OTAP Memua, 2009 r. 976 ¢

1.2.Mlepeyens xonoanTeND HOMN JHTEpPaTyphI

F

Koa-Bo
IK3EMILIAPOB
n/m
N Haumenosanue cornacuo Oubimorpaduyecknm TpeGosarsiv B Ha
6ubmm | xadenp
OTeKe e
Xumusi: OCHOBBI XHMHH JKHBOTO: Yuebnuk mis Bysos.B.U. Crecaper — CIIG: https:/
1. | Xummsnaar, 2000. -768 c.: WL pimunn 15
ru/lib/
Jlenckuit A.C. Benenne s OuoHeprannyeckyo u brodusmyeckyro xumuro:
2. Y4ebH. nocoGue ms CTYJCHTOB MEIIMIMHCKHX BY30B.- M: Bricmi, kK., 1989.- 737
256¢.: u.
_8.3. Ilepeuenn METOUIeCKHX PEKOMEH A /IS CAMOCTOATETLHOH PatoThI CTY/EHTOB:
. No KoJui-o
Haumenosanne cornacuo bubtorpaduiecknm TpeOOBaHHAM IK3EMILIAPOB
B Ha
6ubmmor | xadenp
eKe e
1. | ITonkos B. A., [pakrukxym o obmedi xumum. Brodusnueckas xumus. Xumus
| | GHOreHHBIX aJIeMeHTOoB. M.: Bricmag mkoa, 2001
! [Torikos B. A., IpaxkTukym no obmeit Xumum. buobusnueckas xumus. Xumms
| OHOTeHHBIX 2/1eMeHTOB. M- Axanemus, 2005.-100c.
2. | Xumus:  y4eGHO-MeToNHTecKoR nocobue /cocr. C.B. 3umuna, M.C.
[Muckynosa, U.B. Knanosuy; mon o061, pexn. A.C. I'opmenosa. - H. Hogropon:
M3parenscrso [TUMY, 2019. - 247 ¢,
3. | Xamusi 6HoreHHbIx IEMEHTOB: y4e0HO-METOJMYECKOE MOCOGHE leoor, C.B. 1
3umuna, M.C. Iuckynosa, U.B. Knanosuy; mox o6, pexa. A.C. I'opnenosa. —
| H.Hosropox: Usnarensctso [IUMY, 2019. — 154 c.

8.4. Duaexrponubre o0pasoBaTeNbHBIE  pecypcesl, HCIO/Ib3yeMble B mponecce NpenoaaBaHHs
AHCHHILIMHBI:

8.4.1. Buyrpeunss 3MeKTpOoHHas OHOIMOTEeYHAT cHcTeMa yuusepcutera (B3BC)*

Haumenosanue Kpamxkas Xapakmepucmuxa | Yenoeus docmyna Konuuecmeo
INEKMPOHNO0 (koumenm) nois306ameneii
pecypea
Bayrpennss Tpyner IpoQeccopeko- | ¢ oboro KOMIIBIOTEPA, He orpannyeno
DJIEKTPOHHAs HPENONaBATENbCKOIO  COCTaBa | HAXOJSAIIErOCS B CETH
OubmmoTeunas aKaJIEMHH: yueOHUKH U | UHTepHer, mo
cucrema (BOBC) yueOHEIe nocoOus, HHIUBUIyJIbHOMY JIOTHHY
MoHorpagumu, cOopHHKH | u mapoo
| HAYGHBIX  TPYHOB,  HayudHble | [DNeKTPOHHbIIH pecype] —
Il CTaThH, nuccepranuy, | Pexum JocTyna:
asTopedepaTtsl  mEccepranmi, http://95 .79.46.206/login.ph
L [IATeHTEL p
8.4.2. DnexTponnsie obpasoBaTe/IbHBIE Pecypcbl, npuoGpeTaeMble YHHBEPCHTETOM
| Haumenosanue Kpamxas Xapakmepucmuxa | Yenoeus oocmyna Konuyecmeso
INeKMPOHHO20 (konmenm) noJtb306amenei
pecypca
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Onexrpounas Gaza

|

-
YueOnas mreparypa +

C J0OOro KOMIIBIOTEpa, O61mas
JAHHBIX AOIOJHUTENBHBIE MATEPHAIIEI HaXOMAIIErocs B CETH HOJIIIHCKA
«Koncynesrant (ayawno-, Buneo-, Hurepner, o MMy
CTyJIeHTa» HHTCPAKTHBHBIE MATEPHAEL, HHIHBHYAILHOMY JIOTHHY
TECTOBbIE 3a/1aHUs) 115 H T1apoJIo
BBICIICTO METUIIHHCKOTO U [OnexTponnbii pecypc] —
(bapmanesTuueckoro Pexwum nocrymna:
obpazoranus. http://www.studmedlib.ru/
W3 nanus, crpyxrypuposansr mo
CHENHAIBHOCTAM U
JMUCIHHUIUIEHAM B COOTBETCTBHH C
JeticTryrommmu ©OI'OC BIIO.
DnexTpoHHas Yuebnas u Hayunas C MobOoro KoMIsoTEpAa, O6mmas
Oubmnoreynas MEIUITHHCKas THTepaTypa HaXOJAIIETOCs B CETH MOJIHCKA
euctema «bykan» | pocemiicxux M3MaTeILCTB, B T.4. | MHTepHeT 10 oruny u MMy
i‘ HepeBOJELI 3apyOexHbIX IIapOTi0, C KOMIIBIOTEPOB
H3JaHHH, aKaJIeMHH.
Hns arenns noctynuer
H3JIaHUS, HA KOTOpEIe
odopmIiteHa mommucka.
[DnexTponHEIit pecype] —
Pexum JoCcTyma:
http://www.books-up.ru/
«bubmononcky Wurerpuposannbii mouckosbrii st TIMMY oTkpsir noctyn | O6mas
CCPBHC «€IHHOTO OKHAY» JUIS K IEMOBEPCHH ITOHCKOBOIH IIO/ITHUCKA
JJICKTPOHHEBIX KaTanoros, 96C | cucremer «bubmuomoucky: | [IMMY
H [IOJTHOTEKCTOBBIX 0a3 TaHHBIX. http://bibliosearch.ru/pimu.
Pesynwrare! equnoro nomncka s
JCMOBEPCHH BKIIIOYAFOT
JIOKYMEHTBI M3 OT€YECTBEHHBIX
‘ H 33PYOEXKHBIX SMEKTPOHHBIX
| oubimorek u 6a3 JIaHHBIX,
HOCTYIHBIX YHHBEPCHTETY B
PaMKax IMOIIHCKH, a TAKIKE U3
0a3 JaHHBIX OTKPBITOrO
JOCTyIa.
OrtevecTBeHHBIC llepuoauueckue n3nanms - C KOMITBIOTEPOB aKaJeMUH
AIEKTPOHHBIE MEJMITHHCKOH TEMATHKH H 110 Ha mnardopme
MCPHOIHYCCKHE BOMIPOCaM BBICHICH IIKOBI QIIEKTPOHHOM 6HONIHOTEKH
H3IaHHS eLIBRARY.RU
-JKypHaIBI
u3z-Ba «Menuacepay -c
KOMIBIOTEPOB OHGIHOTEKH
HITH
IPEIOCTABIISIOTCS
OubIHOTEKOM MO 3asBKe
TI0JIL30BATENA
[DnexTponHbi pecype] —
Pexum mocrymna:
https://elibrary.ru/
Mexxnynapoaas Web of Science oxparnisaer C xomnetorepos [TUMY C xomubrOTEpPOB
| HAYKOMETpHUYEeCKas | MaTepHAIIbI 110 €CTECTBEHHBIM, MOCTYI CBOOOHBIH [IUMY nocryn
| 6a3a TaHHBIX «Web | Texanueckum, obmecTreHHBM, [OnexTponnsbrii pecypce] — CBOOOTHEIH

of Science Core

I'YMaHHTaPHEIM HAYKaM;

Jloctyn k pecypey o
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| Collectiony Wm’rbmae'r B3aUMHOE anpecy:

LUUTHPOBaHUE MyOnMKaLmif, http://apps.webofknowledge
paspabaTriBaeMBbIX H .com

IPCIOCTABIIAEMBIX KOMIAHKE]H
«Thomson Reutersy: obm1anaer
BCTPOCHHBIMU BO3MOKHOCTAMH
TIOMCKA, aHATH3A U yIIPABICHHS
Oubiorpadmyeckoit
uadopmaruei.

8.4.3 Pecypebt oTKphITOrO A0CTYIA

| Haumenosanue Kpamxas xapaxmepucmuxa (xonmenm) Yenosua docmyna
ANEKMPOHI020
pecypca
Denepanbuas Biimouaer snexrponusie ananorn mearmnx H3/IaHHH | ¢ 06oro KoMmeroTepa,
9JIEKTPOHHAS ¥ OPHTHHAIILHEIC 3JIEKTPOHHbIE H3[AHUS, He HaXOJISINEerocs B CeTH
MC/IMLIHCKAS MMCIOIHE aHAIIOTOB, 3aQUKCHPOBAHHBIX HA HHBIX Hureprer
oubmmorexa HOCHTENSX (IHCCepTanyH, aBTOpedepaThl, KHHTH,
| (POMB) XKYPHAJIBI U T.11.).
[Snexrponnslii pecype] — Pexcum JOCTyMa:
http://u36.pd/
Hay4anas Kpynueiimmit poceniickuit HH(OPMAITHOHHBIH TTopTan | ¢ roGoro KOMITBIOTEpa,
JNIEKTPOHHAsI B 00JIACTH HAYKH, TEXHOIOTHH, MEIMIIMHEL 1 HaXOJSIIErocsi B CETH
bubmmorexa obpasoBanus, comeparmit pedepats U nonHbIe Hnreprer.
eLIBRARY.RU TCKCTBI HAYYHBIX CTaTeil U MyOIHKaImii.
[D:exTponHsIif pecype] — Peskim JOCTYyIIa:
https://elibrary.ru/

9. MaTepuaabHo-TexHHYecKoe odecrevyeHHe AHCHHIIHHDI.

9.1. Iepeyenn noMemeHni*, HeoOXOQUMBIX IsI NpOBECHHS] AYAHTOPHBLIX 3aHATHI o
JMCIHILTHHE.

1. JlexiimonnEIi 3a, 000PYIOBAaHHBIH MyJTBTHMEMHHON TEXHUKOMN 1 MHKPO(GOHOM,

2. Kabuners! juist npoBetenus NPAKTHYECKUX 3aHATHI

9.2. Ilepeuens o0opyaoBaHHsA*, HeOOX0IEMOrO AJISI MPOBEJACHHSI AYAUTOPHBIX 3AHATHH 1o
MHMCHMILTHHE,

MynbTHMe (ML KOMIUIEKC

Wupopmanuonnsie crenmpr,

Tabmunp

Crnalie! 1 MynsTUMETHIHEIE [IPE3CHTAMH JIEKIHIA.
Xumudeckas nocyma

XuMHYecKne peakTHBEI

MuKpockonbL, npesveTHBIe cTeK A

Kanopumerpe

AHAJIUTHYECKHE BECE,

0PN U W~

9.3. KomnjiexT auuensuonnoro u CBOGOJHO pacnpocTpaHseMoro HpPOrpaMMHOI0 obecrie4eHusi, B TOM
“HCIE 0T€YeCTBEHHOI'0 TIPOH3BOACTBA

Ne | IIporpammuoce | kos-o | Tunm Ilpouzsomn | Homepr |Ne u
n. | obecnieuenue JHIEH3 | MPOrpaMMHOIO | Tejhb €IHHOM HOMep
1L | mii obecrieyeHus peectpe JAOTOBOpa
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= poccuiick
oro 1O
1 Witware 100 Onepanionnas | Kopanés 1960 2471/05-
CHCTEMA TOHKHX | AHupeii 18 ot
KJIHEHTOB Anexcanpo 28.05.201
BUY 8
2 | MoiiOduc 220 Oducuoe 000 283 Oe3
Cranpmaprasii. | IPHIOXKEHHE "HOBBIE OrpaHHYEeH
JInnensus OBJIAYHEI Hs ¢
Koprnioparusnas E 1IpaBOM Ha
Ha TEXHOJIO [IOJIyYeHH
TIOJIL30BATEIs rmmn" e
Ui 0OHOBIIEH
obpazorarensu uii Ha 1
BIX roj.
OpraHu3amui,
Oe3
OTpPaHHUYEHUs
cpoka
JEHCTBHSL, ¢
IIPaBOM Ha
HOJIyYeHHE
0OHOBIIEHHI Ha
1 rop.
3 LibreOffice Oducroe The Croboano
NPHIOKCHHE Document pacmpoctp
Foundation | ausemoe
110
4 Windows 10 700 Oneparnonrste | Microsoft Ioanucka
Education CHCTEMBI Azure Dev
Tools for
Teaching
5 | SAupexc.Bpayse Bpaysep 000 3722
p «IHJIEKC»
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