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1. Hean u 3aga4n TUCIHILTHHBI

1.1. Lenp u 3ama4m OCBOCHUSI TUCIMIUIUHBI «XUMUSD» (Janee — JUCIUTIIINHA).

Llenb ocBOGHMSI TUCIUILIMHBL: yuacTue B hopmupoBanuu kommereHmii YK-1, YK-4, OIIK-10

1.2. 3amaum DUCHMILIAHEL:

3HaTh:

® TEPMOJAMHAMUYECKHE M KHHETHUYECKHE 3aKOHOMEPHOCTH, OIPEACISIIONME IPOTEKaHUE

XUMHUYECKHX W OMOXMMHYECKUX TPOIECCOB;

®  (PUBHKO-XMMHUYECKHE ACTICKThI BAXKHEHIITMX OMOXMMHYECKUX IMPOIECCOB M PAa3IMYHBIX BUIOB
roMeocTas3a B OpraHu3Me: TEOPETUUECKHUE OCHOBBI OMOIHEPTeTUKH, (DAKTOPHI, BIMSIONIUE HA
CMEIICHNE PABHOBECHUSI OMOXUMHYECKHUX MPOIIECCOB;

®  CBOWCTBa BOJBI U BOAHBIX PACTBOPOB CHJIBLHBIX U CIIA0BIX 3JIEKTPOJIMTOB;

® OCHOBHBIC THIIBI PABHOBECHUH M TMPOIECCOB JKU3HEACITCIBHOCTH: IPOTOIUTHYCCKUE,

reTepOreHHbIC, JUTaHI000MECHHBIE, PEIOKC;

e MEXaHW3MBI JCUCTBHS OyQepHBIX CHUCTEM OpraHW3Ma, WX B3aWUMOCBSA3b U pOJb B

MOJJICpKaHUU KHUCIIOTHO-OCHOBHOTO TOMEO0CTa3a; OCOOEHHOCTH KHUCIOTHO-OCHOBHBIX CBOMCTB

AMHHOKHCIIOT U OCJIKOB;

®  3aKOHOMEPHOCTH MPOTEKAHUS (U3HKO-XHMHUYECKUX MPOIIECCOB B KHUBBIX CHCTEMaX C TOYKHU

3pEHHs UX KOHKYPEHIIMH, BOSHUKAIOIICH B pE3yJIbTaTe COBMEIICHUS PABHOBECUH Pa3HBIX THUIIOB;

® poJIb OHMOTCHHBIX JIEMEHTOB U UX COSAMHEHUN B )KUBBIX CHCTEMaX;

e  (UBHKO-XMMHUYECKHE OCHOBBI IIOBEPXHOCTHBIX SIBJICHHH H (DAKTOpHI BIMAIONIME Ha

CBOOOJHYIO IMMOBEPXHOCTHYIO JHEPTHI0; OCOOCHHOCTH aJCOpPOIMH HAa Pa3IMYHBIX TPaHHIAX

paznesnoB ¢as;

e 0coOeHHOCTH (PUBUKO-XHUMHH JUCTICPCHBIX CHCTEM U PACTBOPOB OMOIIOJIMMEPOB.

YmMmersb:

® TPOTHO3UPOBATH PE3YNbTAThl (U3UKO-XUMHUYECKHX IPOIIECCOB, MPOTEKAOIIUX B JKHBBIX

CHUCTEMax, ONHUPAsICh HA TEOPETUUECKUE MOTOKEHNUS;

® HayyHO 0OOCHOBBIBATH HAOJIFOIaEMBbIC SIBIICHUS;

®  [IPOU3BOJUTH PUBNKO-XHMHUSCKUE U3MEPCHHS, XapaKTEPU3YIOIINE TC UIH UHBIC CBOHCTBA
PacTBOPOB, CMECEH U IPYTUX 00BEKTOB, MOJACIUPYIOIIMX BHYTPEHHUE CPE/Ibl OpraHNU3Ma;

®  MPEICTaBIATH JAHHBIC SKCIIEPUMEHTAIbHBIX UCCIICIOBAHMH B BUIE TPaUKOB U TAOJIHIL;

®  TPOU3BOJUTH HAOIIOJEHUS 32 MPOTEKAHNEM XUMHYCCKUX PEAKIMi U JiejJaTh 000CHOBAaHHBIE
BBIBOJIbBI,

®  [IPEJCTaBJIATH PE3YJIbTATHI SKCIICPUMEHTOB M HAOIIOICHUH B BUIC 3aKOHYSHHOTO ITPOTOKOJIA
HCCIICIOBAHMUS;

®  pelaTh THUINOBBIE MPAKTHYECKUE 3a]]a91 U OBJIAJICTh TEOPETHICCKIM MHHIMYMOM Ha 0oJiee
a0CTpaKTHOM YPOBHE;

e pemiaTh CUTYAIIMOHHBIC 33/1a4H, ONMMPASICh HA TEOPETHUCCKUE TIOJIOKEHUS, MOICTUPYIOIIHE
(UBHKO-XUMHYECKUE TIPOIECCHI, IPOTEKAIOIINE B )KUBBIX OpraHU3Max;

® YMEPEHHO OPHEHTHUPOBATHCS B MH()OPMAIIMOHHOM MOTOKE (MCIIOIh30BAThH CIIPABOYHEIC

JTaHHbIC U OMOJIMOrpaduIo MO TOW WM MHOU MPUUIUHE).

Baaners:

®  CaMOCTOSTENbHON pabOThI C yueOHOM, HAyYHOU U CIIPABOYHOMU JIUTEPATYPON; BECTU IIOUCK U
JleJIaTh 0000IIAIOII1E BLIBOIEL;

e (Oe3omacHOM pabOTHI B XUMHUYECKOW J1a0OpaTOpUU M yMEHHs 0Opaiiarbcsi ¢ XMMHUYECKOM

MOCY/IOH, peaKTUBaMH, pabOTaTh C Ta30BBIMHU TOPEITKAMHU U JIEKTPUICCKHUMH TPUOOPAMH.

2. Mecto nucuumiaunbl B cTpykrype OOII BO opranusanumn:
2.1. [ucumminHa «XHMHS» OTHOCHUTCS K oOs3aTenbHOM uacTH Onoka 1 «JlucuuruinHbl
(momynu)» OOII BO. /lucuumivHa nu3y4aeTcsi B IEPBOM CEMECTpE.



2.2, as

HU3YUCHUA

JUCIIUILINHBI

HEO0OXOAUMBI

3HAHUS,

dbopMmupyemsbie

JUCHUIIIIMHAMMU O6HIa$[ XUMH, HCOPraHUYCCKasd XUMUs, OpraHnv4cCcKas XumMus

2.3.

MKOJBbHBIMHU

I/ISY‘IGHI/IG JUCHUITIINHBI H606XOI[I/IMO JIIA 3HaHPII>i, YMGHI/Iﬁ 1 HAaBBIKOB, (bOpMI/IpyeMHX

MOCIICAYIOMUMU JUCIUILTMHAMEI TTPO(HECCHOHALHOTO IUKIIA: OMOXUMHUS, OHOJIOTHSI, HOPpMalIbHAsS
¢dbusnonorus, maropu3nonorus, (HapMakoIOTHs, THUTUCHA, aHECTE3HOJIOTHs, PEBMATOJIOTHUS U
WHTCHCUBHAS Tepamnus, OCHOBBI THUTAHHS 3J0pPOBOTO M OOJIBHOTO YEJIOBEKa, KIMHHYECKAs
(dhapmakosorus, GU3noTepaIus.

3.Pe3yabTaThl 0CBOCHHS THCHHUIJIMHBI U HHIAKATOPBI JO0CTHXKEHUsS] KOMIIeTEHIINI:
[Tponecc n3ydeHus JUCIMILIMHBI HAITPABJICH Ha (POPMUPOBAHKE CIIEIYIONIX YHUBEpcaATbHBIX (YK)
u obmenpodeccuonanbubiX (OITK) komneTeHImiA:

Kon Copepxanue Kon u | B pesynabrare u3ydeHHs IUCIHUILTAHBI
[/ | KOMITE | KOMIIETEHIH (WM ee | HAUMEHOBAHU | OOyYarOIINECs JOJDKHBL:
Nol| - YacTH) € HMHAUKATOpa
" | TeHIH JIOCTYDKEHUSI 3HaTh VYmeTb Bnanerts
u KOMIIETEHIINH
1. | YK-1 | Cnocoben HyK 1.1 | tepmonuHa | nmporHo3up | HaBeikamu
OCYIIECTBIIATH 3Haer: MUYECKHE U | OBaTh CaMoCTOSITe
KPUTHYCCKHA aHAIHU3 | METOIBI KHHETUYECK | pe3yJIbTATHI | JIbHOU
POOJIEMHBIX KPUTHYECKOTO | He buzuKo- paboThl ¢
CUTyallul Ha OCHOBE | aHAIM3a U | 3aKOHOMEp | XMMHUYECKH | y4eOHOH,
CUCTEMHOT0 MOJX0/Ia, | OLIEHKH HOCTH, X HAyYHOU H
BEIPa0aTHIBATh COBPEMEHHBIX | OMPEIEISIFO | MIPOIECCOB, | CIPABOYHO
CTpaTeruio IeUCTBUN | HAyYHBIX 1104 (] MpoTeKaroll | i
JTOCTHXKCHHUH; | TIPOTEeKa- WX B JKUBBIX | IUTEPATYPO
OCHOBHBIE HUE CUCTeMax, |#;  BecTH
TIPUHIIHAITBI XUMHYEC- OIHPAsSICh TIOHMCK "
KPUTHYECKOTO | KUX U | Ha JieNnath
aHaJ3a Onoxumm- | Teoperndec | 000OmArON]
HyK 1.2 | ueckux KHe W€ BBIBOJIBI,
Ywmeer: MPOLECCOB; | MOJOXEHUSA | -
MoJIy4aTh ¢buzuko- ; Oe3omacHoit
HOBBIC 3HAHWS | XUMUYECKH | -  HAy4dHO | pabOTHl B
Ha OCHOBE | € acCHeKThl | 0OOCHOBBIB | XMMHUYECKO
aHaju3a, BaXHEHUIIN | aTh U
CUHTE3a U JIp.; | X HabmoaeM | maboparopu
coouparp OMOXUMHYE | BIe u u
JaHHBIE M0 | CKUX SIBJICHUS; YMEHHUS
CJI0KHBIM IIPOLIECCOB | - oOparatsc
HAy4YHBIM u MPOU3BOIU | o c
npoGyieMam, pPa3IUYHBIX | Th (DU3UKO- | XUMUYECKO
OTHOCSIIIIUMCS | BHJIOB XUMHYECKH | M TMOCYHOH,
K romeocrasa | e peakTuBaM
npodeccuona | B u3MepeHus, | u, paboraTh
JTBHOM OpraHHW3Me: | XapaKTepu3 | C Ta30BBIMU
o0nacru; TEOpeTUYeC | yIollue Te€ | FopenKamMu
OCYIIIECTBIISATh | KHE OCHOBHI | WM WHBIC | H
MTOHUCK OMOdPHEpreT | CBOMCTBA JEKTpUYEC
nH(pOpMaIlUN | WKW, pacTBOpOB, | KUMHU
U penieHuii Ha | GaKkTophl, cMmecel  u | mpubopamu
OCHOBE BIIUSIIONIUE | IPYTUX




YK-4

CriocobeH MpUMEeHSITh
COBPEMCHHBIC
KOMMYHHKATHBHbBIC
TEXHOJIOTUH, B TOM
qrcie Ha
WHOCTPaHHOM(BIX)
A3bIKe(ax), JUTS
aKaJeMUYEeCKOT0 U
po(hecCHOHATLHOTO
B3aUMO/ICHCTBUS

JICHCTBHIA,
IKCIIEPUMEHTA
U OTIbITa
HYK
HNwmeet
MPaKTUYECKU I
OTIBIT:
HCCIICTIOBaHUS
PpOoOJIEMBI
npodeccuona
JIbHOM
JeSTSIIHOCTH
c
MIPUMCHCHHEM
aHaius3a,
CHHTE3a u
ApyTHuX
METOJIOB
UHTEIICKTYyal
BHOM

NS TeIbHOCTH
;  pa3paboTku
CTpaTeruu
NEUCTBUN 11
pelieHus
npodeccuona
JTBHBIX
pooiem
HYK
3Haer:
OCHOBBI
YCTHOM "
MUCbMEHHOU
KOMMYHHKAIT!
U HA PYCCKOM
"
WHOCTPAaHHOM
SI3BIKAX,
(GyHKIIMOHATB
HBIC CTHIIN
POJIHOTO
SI3BIKA,
TpeOOBaHUS K
b1 () (0):10)
KOMMYHHKAIU
I/I7
COBpEMEHHBIE
CpencTBa
nHpopmanmo
HHO-
KOMMYHHKAIU
OHHBIX

1.3

4.1

Ha
CMEIICHHE
paBHOBECHS
OHMOXHUMUYE
CKHUX
MIPOIIECCOB;
CBOMCTBa
BOJIBI 51
BOJHBIX
pacTBOPOB
CHJIBHBIX H
cia0BIX
AIEKTPOJIUT
OB;

- OCHOBHBIE
THIIBI
paBHOBECHI1
51
IIPOIIECCOB
JKU3HEEATE
JIbHOCTH:
MIPOTOJIUTH
YeCKHe,
reTepOreHH
ISCH
JINTaH1000
MEHHEBIE,
PEIoKC;
MEXaHH3MBI
IEUCTBUSA
OydepHbIX
CHCTEM
OpraHm3ma,
X
B3aMMOCBSI3
b U pOJIb B
MOIIepIKaH
5471
KHCJIOTHO-
OCHOBHOT'O
romMeocrasa
5
0COOEHHOCT
u
KHCJIOTHO-
OCHOBHBIX
CBOICTB
AMHHOKHCII
oT 51
O€JIKOB;

00BEKTOB,
MOJICTTUPYIO
HIHAX
BHYTPEHHU
e Cpelbl
OpraHu3Ma;
IPEICTABIIS
Th JAHHBIE
IKCIIEPUME
HTaJIbHBIX
HCCIIEI0BaH
WA B BUIE
rpaduKoB U
TaOJINIL;
MIPOU3BOAMN
Thb
HaAOJIFOICHU
S 3a
MIPOTEKaHUE
M
XAMHUYECKH
X peakuui
h  JenaThb
000CHOBaH
HBIE
BBIBOJIBI,
IPEICTaBIIS
Thb
PE3YIIBTATHI
JKCIIEpUME
HTOB 51
HaAOJIFOICHU
U B BUIE
3aKOHYEHHO
ro
MPOTOKOJIa
HCCIIEI0OBaH
us;

- pemartb
THUIIOBBIE
MPAKTUIECK
He€ 3a71a49d U
OBJIAJICTh
TeOpeTHIeC
KM
MHUHHUMYMO
M Ha OoJjee
a0OCTpPaKTHO
M YPOBHE;




TEXHOJIOTHI
HYK 4.2
YmMmeer:
BBIPAXKATh
CBOM  MBICIIH
Ha PYCCKOM M
WHOCTPAaHHOM
SI3BIKE npu
EJIOBOH
KOMMYHHUKAIH
Hu

HYK 4.3
Hmeet
MPaKTUYECKU I
OITBIT:
COCTAaBJICHUSA
TEKCTOB Ha
pycCcKOM 51
WHOCTPAaHHOM
SI3BIKAX,
CBSA3aHHBIX C
npodeccuona
JIBHOM
JIeITEIEHOCTD
I0; OIIBIT
nepeBoja
MEIHUITMHCKHX
TEKCTOB c
WHOCTPAHHOTO
SI3BIKA Ha
pYCCKUI;
OIIBIT
FOBOpPEHUs Ha
pycCcKOM 51
WHOCTPAaHHOM
SI3BIKAX

HOIIK 10.1
3Haer:
BO3MOYXHOCTH
CIIPaBOYHO-
nHpOpMaLINO
HHBIX CHCTEM
u
npodeccuona
JIBHBIX 6a3
JIAHHBIX;
METOJTUKY
MOMCKA
uHbOopManuy,

3aKOHOMEP
HOCTH
MIPOTEKAHUS
¢buznko-
XUMHUYECKU
X
MIPOIIECCOB
B JKHMBBIX
cHCTEMaX C
TOYKH
3peHHS UX
KOHKYPCHII
Hu,
BO3HHUKAIOIII
en B
pe3yibrare
COBMEIIEHU
i
paBHOBECHI1
pa3HBIX
THIIOB;-
pOJIb
OMOreHHBIX
9JIEMEHTOB
H UX COeIU-
HEHUH B
JKMBBIX
CUCTEMaXx;
- (¢usuko-
XAMHYECKU
€  OCHOBBI
MTOBEPXHOC-
THBIX
SIBIICHUN U
(hakTOopHI;
BIIHSIOILINE
Ha
CBOOOTHYIO
MTOBEPXHOC-
THYIO
JHEPTHIO;
0COOEHHOCT
51
aacopoIuu
Ha
Ppa3IUYHBIX
rpaHuIax
pasnenoB

das;

0COOEHHOCT

- pemarb
CUTYalluOH
HBIC
3aJa4u,
OIUPAsICh
Ha
TEeopeTuyec
KHE
TIOJIOKCHHUS
)
MOJICITUPYIO
e
buzuKo-
XUMHUYCCKH
e
IPOIIECCHI,
IPOTEKAFOIIL
Ue B JKUBBIX
OpraHu3Max

;
- YMEpEeHHO
OpPUEHTHUPO
BaTbCsi B
uHpOpManu
OHHOM
MOTOKE
(ucmoJip30B
aTh
CIIPaBOYHBI
¢ JaHHBIC H
oubmorpa
buro 1o
TOMN 1781071
WHOU
MIPUYHHE).




OIIK
-10

Cnocoben peniarhb
CTaHJApTHBIC 3a/Ja4u
npoeCCUuOHATBLHON
JESITEIIBHOCTH C
UCIIOJIb30BaHUEM
UH(OPMAITMOHHBIX,
ouomorpaduaeckux
pECypcoB,  MEIHKO-
OHOJIOTru4eCcKOn
TEPMHHOJIOTHH,
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH C y4eTOM
OCHOBHBIX
TpeOOBaHMI
UH(POPMALMOHHOM
0e30macHOCTH

nHpOpMaLINO
HHO-
KOMMYHHKAIH
OHHBIX
TEXHOJIOTHI;
COBPEMEHHYIO
MEJIUKO-
OMOJIOTHYECKY
10
TEPMHHOJIOTH
10; OCHOBBI
nHpOpMaLINO
HHOM
0e30macHOCTH
B
npodeccuona
JIbHOM
JeSTSIILHOCTH
HOIIK 10.2
YmMmeer:
MIPUMEHSITh
COBpEMEHHBIC
nHpopmaIo
HHO-
KOMMYHHKAIH
OHHBIE
TEXHOJIOTUU
VIS peIICHUS
3ama4
npodeccuona
JIbHOM
JeSTSIIHOCTH
>
OCYIIECTBIISATH
3¢ peKTUBHBIN
TTOVCK
nHpopManuu,
HE0OXOTUMOA
IV PEILCHHUSI
3amaq
npodeccuona
JIBHOM
JeSTEITbHOCTH
c
UCIIOJIb30BAHU
eM
CIIPAaBOYHBIX
CUCTEM u
npodeccuona
JIBHBIX 6a3
JIAHHBIX;
TI0JIB30BAThCS

u  Qusuko-
XUMHAH
JUCTICPCHBI
X CHCTEM H
PacTBOpOB
Onomnomme
POB.




COBPEMEHHOM
MEIMKO-
OMOJIOTHYECKO
i
TEPMHUHOJIOTH
eM; oCBamBaTh
U TPUMEHSTh
COBpEMEHHBIC
nHpopmaIo
HHO-
KOMMYHHKAIU
OHHBIE
TEXHOJIOTUU B
npodeccuona
JIbHOM
JeSTSIILHOCTH
c y4eToM
OCHOBHBIX
TpeboBaHUH
nHpOpMaLINO
HHOM
0e30macHOCTH
HOIIK 10.3
Nwmeer
MPaKTUYECKU I
OTIBIT:
UCIOJIb30BaHU
s
COBpPEMEHHBIX
nHpOpMaLINO
HHBIX u
oubmmorpadu
YEeCKUX
pecypcos,
MIPUMEHEHUS
CHEIHAILHOTO
MIPOrPaMMHOT
0
obecrieueHus
"
aBTOMAaTHU3HPO
BaHHBIX
nHpopmanuo
HHBIX CHCTEM
UL pelIeHUs
CTaHJIaPTHBIX
3amaqy
npodeccuona
JIbHOM
JeSTSIbHOCTH
c y4eToM
OCHOBHBIX




HHOU

TpeboBaHU
nHpOpMaLINO

0€e30I1aCHOCTH

4. Pa3niesibl AUCHHUILVIMHBI U KOMIIETEHIIMH, KOTOPbIe (JOpMUPYIOTCH NIPH MX U3YYEHHH:

/
No

Kon
KOMIIETE
HIIUA

Haunmenosauue pasnena
JUCHUITINHEL

Conepkanue pasnena B JAUIAKTHYECKHUX
eIMHHUIIAX

YK-1,
YK-4

OIIK

10

OEeMEHTBI XHMHYECKOM
TEPMOJIMHAMUKH,
TEPMOJMHAMHUKHA PACTBOPOB U
XAMUYECKOH KNHETUKHU

[Ipenmer u METO/IbI XUMHUYECKON
TePMOJMHAMHUKU.  B3auMOCBs3b  MEXKAY
npoueccaMy OOMEHa BEIECTB U HPHEPrUH B
opranu3Me. XuMUYecKas TepMOJUHAMHUKa
KaK TeopeTudeckasi OCHOBa OMOIHEPIeTUKH.
OcHOBHBIE  TOHATHS  TEPMOJUHAMHUKU.
HHTeHCHBHBIE W SKCTEHCHBHBIE ITapaMeTpBhI.
OyHKIHSA COCTOSIHUS. BHYTpeHHsIs SHeprus.
Pabora u Temora - nBe QopMmbl mepemadn
SHEPTUHU. Tunsl  TEPMOAMHAMUYECKUX
CUCTEM (M30JIMpPOBAHHBIE, 3aKpBITHIE,
OTKpBIThIE). THUIBI  TEPMOJUHAMHYECKHX
MPOIECCOB  (M30TEPMHUECKUE, H300apHBIC,
n3oxopublie). CTaHJapTHOE COCTOSIHUE.
Ilepsoe Hauano mMmepMoOUHAMUKU.
OHTAJIBNHUSL. CranpapTtHas SHTAIbIUSA
oOpa3oBaHMsl  BEIIECTBA,  CTaHAApPTHAas
SHTANIBINA CrOpaHus BEIIIECTBA.
CranjapTHasi SHTaNbIMS pPEAKIHUHU. 3aKOH
I'ecca. llpumeHeHue TmepBOro  Hayaja
TEPMOJMHAMHUKHU K OMOCUCTEMAaM.

Bmopoe Hauano MepMOOUHAMUKU.
OO6parumeie U HEoOpaTUMbIE B
TEPMOJMHAMHYECKOM CMBICIIE  IPOLIECCHI.
DHTPONHSL. DHeprus I'u66ca.
[Iporno3upoBanue HaIpaBIICHUS
CaMOIIPOU3BOJIbHO IPOTEKAIOIINX
MPOLIECCOB B HM30JIUPOBAHHOM M 3aKPBITON
CUCTEMaX; ponb SHTAIBIIMAHOTO u
SHTPOMUNHOTO bakTopoB.
TepMoanHaMUyeCKue YCIIOBUS PaBHOBECHS.
CranpaprtHas sHeprus ['ub0ca obpazoBaHus
BEIIECTBA, CTaHAapTHas »dHeprus [ubd6ca
OMOJIOTUYECKOTO  OKHCIIEHUS  BEILeCTBa.
CranpgaptHass dHeprusi ['mb0ca peaknuu.
[Tpumepsr 9K3EPrOHUYECKUX u
9H/IEPTOHUYECKHUX IIPOLIECCOB,
OpoTeKamux B opranusme. [lpuHnun
HHEPreTUUECKOI0 COMPSIKEHMUSL.

Xumuueckoe pasnosecue. OOpaTumble U
HeoOpaTUMbIE [0 HAMpaBICHUIO PEaKLUU.
TepMoanHaMU4YecKue yCIOBHs pAaBHOBECHS B
U30JIMPOBAHHBIX M 3aKpbITBIX CHUCTEMaXx.




KoHcTanTa ~ XMMHYECKOrO  PaBHOBECHS.
OOmass KOHCTaHTa TIOCJIENOBAaTEIIbHO U
napajuieIbHO  MPOTEKAIOIIUX  MPOIECCOB.
VYpaBHEeHUSI ~ HM30TE€PMBI u  u300apsl
XUMHYecKor peakiuu. [IpornosupoBanue
CMEIIEHHUS  XMMHYECKOIO  paBHOBECHS.
[Tonsarue 0 oydepHom JIEHCTBHH,
FOMEOCTa3€¢ U CTAllMOHAPHOM COCTOSIHUU
JKUBOTO OpPraHu3Ma.

Pons BO/JIbI U pacTBOpPOB B
KU3HEJCATENbHOCTH. DU3UKO-XMMHUYECKHE
CBOWCTBAa BOJbI, OOYCIIOBIMBAIOIIUE €€
VHUKQIbHYIO pOJIb KaKk €JUHCTBEHHOIO
OuopacTBOpUTENS.  ABTONPOTOJN3  BOJIBI.
Koncranta aBTOIMPOTOIH3A BOJIBI.
3aBUCHUMOCTh PACTBOPUMOCTH BELIECTB B
BOJIE OT COOTHOIICHUS THAPOPHUIBHBIX U
ruipo()OOHBIX CBOWMCTB; BIMSHUE BHENIHUX
YCIIOBUH, Ha PacTBOPUMOCTb.
TepmoguHamuka pactBopeHus. I[lonarue
o0uealbHOM pacTBOpE.

KomnmuratuBHble CBOWCTBa paz0aBIEHHBIX
pPacTBOPOB HE ANEKTPOIUTOB. 3akoH Payns u

CJIEJICTBUS u3 HETrOo: MOHMKCHUE
TEMIEPATypPbl 3aMep3aHus pacTBopa,
MOBBIIICHUE TEeMITepaTypbl KHIICHUS

pactBopa, ocMoc. OCMOTHYECKOE JaBJICHUE:
3akoH Bant-T'odda.

Ilpeomem u ocho8Hble NOHAMUSL XUMUYLECKOLL
KuHemuky. XHUMHYECKas KHHETHKA Kak
OCHOBa [UIsl HM3y4yeHUs CKOpPOCTel U
MEXaHH3MOB OHWOXHMHYECKUX IPOIICCCOB.
CkopocTh  peaklMM, CpeIHssl CKOPOCTh
peakuuyu B WHTEpBaJe, UCTUHHAS CKOPOCTH.
Knaccudukanuu peakiuii, mpuMeHsomuecs
B KHHETUKE: PpEaKIWW, TOMOTCHHBIC,
TreTepOreHHblE U MHKPOTeTepPOTeHHBIE;
peaxkuu POCTHIC u CJIOKHBIE
(mapannenbHble, nocleoBaTeIbHbIe,
COTIPSKCHHBIC, IICTHBIE). MOJEKYISIPHOCTh
3JIEMEHTAPHOI0 aKTa PEAKIIUH.
Kunemuueckue VPABHEHUsL. ITopsnok
peaxiuu. [lepuon nmomynpeBpaiieHus.
3aBUCHMOCTh  CKOPOCTH  PCAaKIUUu  OT
KOHIeHTpanuu. Kunernueckue ypaBHEHUS
peakuuii TEepBOTO, BTOPOTO M KYJICBOTO
MOPSAIKOB. DKCHEPUMEHTAIbHBIE METO/bI
OTpE/ICNICHUs] CKOPOCTH W KOHCTAHTHI
CKOPOCTH peaKIni.

3aBUCHMOCTh  CKOPOCTH  PCAaKIUU  OT
TEeMIEPaTypPHI. TemnepaTypHblii
KOO(P(GUITMEHT CKOPOCTH PEAKIUU U €ro

10



0COOEHHOCTH JUIst OMOXUMUYECKHUX
npoiieccoB. [loHsATHE O TEOpUM aKTUBHBIX
coylapeHuu. ODHepretudyeckuii  mpoduib
peaKIu; SHEpPrusl aKTUBALIMH; YpaBHEHUE
Appenunyca. Ponp crepuueckoro aktopa.
[TonsaTue 0 TEOpUU MEPEXOTHOTO COCTOSHUS.
Kamanuz. T'OMOT€HHBII W Te€TEPOreHHBIN
KaTajius. DHepreTudyeckuit npo¢ b
KaTtanuTuueckoil peakuud. OcoOEHHOCTH
KAaTaJTUTHYECKON aKTUBHOCTH (DEPMEHTOB.
YpaBHenne Muxasnuca - MEHTEH U €ro
aHaJIN3.

YK-1,
YK-4

OIIK

10

buonornuecku AKTUBHBIC
HU3KOMOJIEKYJISIPHBIC

HEOPraHU4ecKue u
OpraHUYecKue BELIECTBA
(cTpoeHue, CBOMCTBA,
ydactue B

(GYHKIIMOHMPOBAHUE  JKUBBIX
CUCTEM).

[Tonsitue OMOTeHHOCTHU XUMHYECKHUX
HIIEMEHTOB.

XuMus OMOTEHHBIX 3JIEMEHTOB S- OJIOKA.
Xumusi OMOTEHHBIX 3JIEMEHTOB d- GJIoKa.
XuMus OMOTEHHBIX 3JIEMEHTOB P- OJIOKa.
KomnuratuBHble CBOWCTBa pa30aBIEHHBIX
pPacTBOPOB 3JEKTPOJIUTOB.

DJEeMEHTBl TEOpPHH pPAaCTBOPOB CHIIBHBIX
31eKTposuToB Jlebast- XroKkens.
OCMOISIITEHOCTh u OCMOJISIPHOCTD
OHOJOTHYECKHUX KUAKOCTEH u
nep(y3MOHHBIX PACTBOPOB.

Ponb ocMoca B GMOJIOTHYECKUX CUCTEMAX.
[Momu- m rerepodyHKIMOHATBLHOCTh KAk
OIMH M3  XapakTepHbIX  MIPHU3HAKOB
OpPraHUYeCKUX COCTMHEHHH, YIaCTBYIOIIUX B
mporeccax KU3HECSITENbHOCTH u
UCTIOJIB3YEMBIX B KadyeCTBE JICKAPCTBEHHBIX
BemiecTB.  OcoOEGHHOCTH ~ XMMHYECKOTO
TIOBEICHHSI TIOJIH- u
reTepoPyHKIIMOHATBHBIX COCTMHEHHIA:
KHCJIOTHO-OCHOBHBIE CBOMCTBa (aM(OJIUTHI),
UKITU3aUs u XenaTooOpa3oBaHue.
B3anmuoe — BimsHME — (DYHKIIMOHAJIBHBIX
TpyIml.

THonughynxkyuonanvuvie coeouHeHus.
MHoroatoMHbIe CIUPTHI. XenatrHble
KOMILJIEKCHI. CnoxHble 3upsI
MHOTOaTOMHBIX CIIUPTOB c
HEOPraHNYECKUMHU KHUCIIOTaMHU
(auTporymnepuH, ¢ocdarbl  TIUIEpPUHA,
uHo3uTa). JluMmerakpmiarriuiedochopHas
KHCIIOTa KaK KOMIIOHEHT IMJIOMOUPOBOYHOTO
Marepuana). JIByXaTOMHBIE benonsr:
TUAPOXUHOH,  PE3OPIHUH,  MUPOKATEXHH.
@DeHOITbI KaK aHTUOKCHIAHTHI.

Honuamunvl: >TUNEHAMAMUH, IyTPECLUH,
KaJ[aBepHH.

JIByXOCHOBHbIE ~ KapOOHOBBIE  KHUCJIOTHI:
IIaBeJIeBas, MaJIOHOBAs, sIHTapHasl,

11



rayraposas, ¢ymaposas. IIpeBpamenue
SHTApPHOW KHUCIOTBI B (yMapoByIO Kak
npuMep OMONOrYeCcKOit peakuu
JeTUAPUPOBAHHS.
I'emepog)ynryuonanvhvie coeOuHeHus.
AMUHOCIHPTBL: aMHMHOATAHON (KOJAMHH),
XOJIMH,  AeTWIXONUH.  AMHHO(EHOIBI:
nodaMuH,  HOpaIpeHAIWH,  aJpEHAJIMH.
[lonsiTie © OHONOTMYECKOHW POJMU ITUX
COCMHEHUH U UX TPOU3BOTHBIX.

I'mapoken- u  aMHHOKHMCIOTHL. BrusiHne
pa3nuuHbBIX  (aKTOpOB  HA  TpoILecC

o0Opa3oBaHUs LUKJIOB (crepuueckuii,
SHTPONUNHBIN). JIakTOHBI. JlakTamsl.
[IpencraBnenue 0 B- JIAKTAMHBIX

anTubuotnkax. OJIHOOCHOBHBIE (MOJIOYHAS,
- 1 y-TuapOKCHMACISHBIE), IBYXOCHOBHBIC
(s16m0uHas, BUHHBIE), TPEXOCHOBHBIE
(JTMMOHHAS ) TUAPOKCUKHUCIIOTHI.
OKCOKHCTIOTBI — albJIeruz10- U
KETOHOKHCIIOTBI: TJIMOKCUJIOBAS,
nupoBuHOTpaaHas  (¢ocdo-eHOAIHPYBAT),
alleTOYKCyCHasl, IIABEJIEBOYKCYCHAs, O -
OKCOTJTyTapoBasi. Peakuu
neKapOOKCUIMPOBaHUS [3 -KETOHOKHUCIIOT U
OKHUCJIUTEIHHOTO neKapOOKCUINPOBAHUS
KETOHOKHUCIIOT. KeToeHoIbHAs TayTOMEpHS.
I'erepodynkumroHaNbHBIE MIPOU3BOIHBIC
OCH30JIBHOTO psila Kak JIEKapCTBEHHBIC
CpeacTBa (CaMUIMIOBas, aMUHOJIOCH30MHAs,
Cynb(haHuIOBas KHCIIOTHI " 170:¢
MIPOU3BOHBIC).

buonozuuecku sasxcuvie cemepoyuxiuyeckue
coeduneHnus. TeTpanuppoIbHbIE COCTUHEHUS
(mopdpun, rem wu gp.). IIpomsBoxaHsie
NUPUJINHA,  W30HUKOTMHOBOM  KHUCIOTHI,
nupaso’ia, MMH/Ia3011a, MUPUMHJINHA,
nypuHa, THazona. Keto-eHoiabHas U TaKTUM-
JaKTaMHast TayTOMEPHS B
THUAPOKCHA30TOCOIEPIKALITUX
TeTePOIMKINYECKIX COCIMHEHUSIX.
BapbutypoBas kucinora u e€ Mpou3BOJHEIE.
lMuppokcunmypusbl (TUIIOKCAHTHH, KCAaHTHH,
MoueBasg Kkuciora). DonmeBas KHCIOTA,
OouoTtnH, THamuH. [loHATHE O CTpPOCHHMU W
ouonoruueckoit ponu. llpencrasnenue 06
ATKIONIaX M aHTUOMOTHKAX.

YK-1,
YK-4
OIIK
10

OCHOBHBIE TUIIBI XUMHYECKUX
pPaBHOBECHIM M IIPOLIECCOB B
(YHKIMOHUPOBAHUHU  JKHBBIX
CUCTEM.

Ipomonumuueckue peaxyuu. VoHU3ausa
cnalpIXx KHUCIOT W ocHoBaHuU. KoHcranTa
KHUCJIOTHOCTH M OCHOBHOCTH. CBS3b MEXIy
KOHCTAHTOM KHCIOTHOCTM U KOHCTaHTOH
OCHOBHOCTHU B CONPSIKECHHOU

12



nporojurudeckoit mape. KonkypeHuus 3a
IPOTOH: HM30JIMPOBAaHHOE M COBMEIICHHOE
npoTonuTHueckue  paBHoBecus.  OOmias
KOHCTaHTa COBMEIICHHOTO
MPOTOJIUTHYECKOTO paBHOBecHs. [ uaponus
coneil. CreneHb M KOHCTaHTa THAPOJIH3A.
AMponutel. U3031ekTpuyeckas TouKa.
byghepnoe Oeticmsue - OCHOBHOW MEXaHU3M
MPOTOJIUTHYECKOTO TOMEOCTa3a OpraHu3Ma.
Mexanu3zM JAeWcTBUS Oy(QEepHBIX CHCTEM.
3ona OydepHoro neicTBus u OydepHas
eMkoctb. Pacuer pH nportomutmyecknx
CUCTEM.

Bydepnsie CUCTEMBbI KpOBH:
TUApOKapOOHATHAS, dbocdarnas,
reMOTJIO0MHOBAs!, MpoTenHoBas. [loHsATHE O
KHCIIOTHO-OCHOBHOM COCTOSIHUU OpraHU3Ma.
[IpuMeHeHne peakuuu HEWTpalu3alud B
dapmakoTepanuu: JIeKapCTBEHHBIE CPEACTBA
C KHUCIIOTHBIMH W OCHOBHBIMH CBOHCTBaMHU
(runpokapOoHAT HATPUs, OKCUJ U MEPOKCH]T
MarHusi, TPUCaMHH U JIp.).

l'emepocennvle peakyuu 68  pacmeopax
anexmpoaumos. KoHCTaHTa pacTBOPUMOCTH.
KonkypeHuust 3a KaTHOH WM  aQHHOH:

U30JIMPOBAHHOE " COBMEIIIEHHOE
TeTepPOreHHbIC PABHOBECHUST B PacTBOpax
AJIEKTPOJIUTOB. O6mmas KOHCTaHTa

COBMEIICHHOTO T'€TEPOr€HHOTO0 PaBHOBECHSI.
VYcioBust 00pa3oBaHUsST UM PAacTBOPEHUS
ocankoB. Peakium, Jjexamme B OCHOBE
00pa3oBaHUsI HEOPraHWYECKOTO BEIIECTBA
KOCTHOH TKaHU ruapokcundocdara
Kanpusl. Mexanum3M  (QyHKIMOHUPOBAHUS
kanbiuii-pocarnoro  Oydepa.  SABiaeHue
nzomopusma: 3aMeIeHue B
runpokcuadochare KaublUs TUAPOKCHI-
WOHOB Ha WOHBI ()TOpa, MOHOB KAJIbLIS Ha
WOHBI CTPOHIIUSI. OcTeoTpoIHOCTh
MeTayuioB. Peakmum, Jexamue B OCHOBE
o0pa3oBaHUsi  KOHKPEMEHTOB.  YpaToB,
oKcanmaTtoB,  kapOonatoB.  IIpumeHenwue
XJIOpUAAa Kalblusl W cyibdara MarHus B
Ka4eCTBE aHTUAOTOB.

Peaxyuu 3amewenus nucanoos. KoHcraHTa
HECTOMKOCTH KOMILJIEKCHOTO MOHA.
Konkypenuus 3a  jwmraHng  wid - 3a
KOMILIEKCO0Opa30BaTelb: U30JIMPOBAHHOE U
COBMEIIICHHOEC  pPaBHOBECUS  3aMEUICHUS
JIUTAHJIOB. O6mas KOHCTaHTa
COBMEIIICHHOTO ~ PAaBHOBECHS  3aMEUICHUS
auraHjgoB.  VHepTHele W JaOWMIIBHBIC

13



KOMIIJICKCBI. HpelICTaBHGHHﬂ O CTPOCHHHU

MeTauI0epMEHTOB u JpyTUX
OMOKOMITJIEKCHBIX COeAMHEHUI
(reMOrIIOOMH, IUTOXPOMBI, KOOAJIAMHUHBI).
DU3NKO-XUMUYECKHE IPUHIUIIBI

TPaHCIOPTa  KHUCIIOPOJA  T'e€MOTIIOOMHOM.
Meranno-1uranHelii TOMEOCTa3 U MPUYUHBI
€ro HapymeHus. MexaHU3M TOKCHYECKOTO
NEHCTBUS TSHKEJIBIX METAJUIOB U MBIIbSKA Ha
OCHOBE TEOPUH JKECTKUX U MSITKHX KUCIIOT U
ocHoBanuit (ZKMKO). Tepmonunamuyeckue
NPHUHIAIEL  XeJaToTepanud.  MeXaHu3m
IIUTOTOKCUYECKOTO JIEUCTBUS COEIUHEHUN
TUTATHHEL.

CoBMelieHHbIE paBHOBECHS u
KOHKYPHUPYIOIIHUE MPOIECCHl Pa3HBIX THIIOB.
KoHcTanta COBMEIIEHHOTO  PaBHOBECHS.
CoBMelieHHbIE paBHOBECHS U
KOHKYPUPYIOIIIUE MPOLECCHl Pa3HBIX THIIOB,
MPOTEKAIONINE B OpPraHu3Me B HOpPME, MpH
MaTOJIOTUU u npu KOPPEKIHH
MaTOJOTHYECKUX COCTOSHHIA.
OxucnumenvbHoO-60cCmMano8umMebHble

(pedoxc) peaxyuu. Mexanusm
BO3HUKHOBEHHUSI DJEKTPOJHOTO M PEIOKC-
[IOTEHLIUAJIOB. YpaBHeHUs HepHncra-

[Terepca. CpaBHUTENbHAS CUJIA OKHCIUTENEH
u  BoccraHoButenen. IIporHosmpoBanue

HaIIpaBJICHUS PEaAOKC-TIPOLCCCOB 10
BCIIMYUNHAM PEAOKC-ITIOTCHIINAIOB.
Koncranra OKHUCIHUTCIIBHO-

BOCCTAHOBHUTCIIBHOI'O IIpoHecca. Bausaue
JIUTaHAHOI'O OKPYIKXCHUA HCHTPAJIbHOI'O
arToMa Ha BCIWYMHY PCAOKC-IIOTCHIMAIA.

OU3NKO-XUMUYECKUE TIPUHIIMIIBI
TpaHcIopTa AJIEKTPOHOB B
AIEKTPOHOTPAHCIIOPTHOM enu

MUTOXOHApHHA. OOme MnpencTaBiIeHUs] o
MEXaHM3Me JEHCTBUS  peaoKc-0ydepHbIX
CHCTEM. Tokcuueckoe JICACTBUE
OKHUCIHTEIEeH (HUTPAThl, HUTPUTHI, OKCHUIbI
azora). O0e3BpeKUBaHUE KHCJIOPO/Ia,
MEPOKCUIa BOJOPOJAa U CYNEPOKCHU]I-UOHA.
[Ipumenenne PeIIOKC-peaKIuii TUIst
JIETOKCHKAITHH.

YK-1,
YK-4

OIIK

10

DOUBNKO-XUMHAS
IMOBEPXHOCTHBIX SIBJICHUN B
(GYHKIIMOHUPOBAHUH  SKUBBIX
CHCTEM.

ANCOpOIIMOHHBIC PABHOBECHUS W TPOIECCHI
Ha TIOJBIDKHBIX TpaHWIAX pasaena ¢as.
[ToBepxHocTHast  »Heprus  [ubGbca wu
MOBEPXHOCTHOE HATSHKCHHE. AacopOrus.
YpaBHeHHE I'u60ca. [ToBepxHOCTHO-
AKTUBHBIE W  TOBEPXHOCTHO-HECAKTHBHBIC
BellecTBa.  V3MEHEeHHEe  TMOBEPXHOCTHOM
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AKTUBHOCTH B TOMOJIOTMYECKHX  psiziax
(mpaBuno Tpay6e). M3orepma aacopOuuu.
OpueHTaliss MOJIEKYT B IOBEPXHOCTHOM
CJI0€ U CTPYKTypa OmomMeMOpaH.

AncopOuHoHHBIE paBHOBECHS Ha
HETOJIBIKHBIX ~TpaHMIAX paszjena  ¢as.
Ouznyeckas ancopOIus M XeMocopOLus.
AncopOmusi Ta30B Ha TBEPAbIX TeJax.
Ancopbumsi W3 pacTBOpPOB. YpaBHEHHE
Jlenrmtopa. 3aBHCUMOCTh BEJTUYHUHBI
aacopOUMU  OT  pasNuYHbIX  (HAKTOPOB.
IIpaBuiio  BBIpaBHMBAHUSA  HOJISIPHOCTEH.
W3bupatenvHas  aacopOuusi.  3HaueHUe

a1IcOpOIIMOHHBIX IIPOLIECCOB TS
KHU3HEACATENBHOCTH. DU3UKO-XUMHYECKHE
OCHOBBI a/ICOpOIIMOHHOM Tepanuu,

reMocopOLUy, NPUMEHEHHS B MEAULUHE
MOHUTOB.

Knaccudukanus  nucnepcHbIX — CHCTEM.
Knaccudukanuss aucnepcHBIX CHUCTEM 10
CTENEHU JUCIEPCHOCTH; II0 arperaTHOMY

COCTOSTHUIO ¢asz; 1o cuiie
MEXMOJIEKYISIPHOTO B3aMMOJICHCTBHS
MEXy JUCTIEPCHOM dazoii u
JIACTIEPCUOHHOMN cpenoi. [Ipupona

KOJUIOMIHOTO COCTOSIHHMS.
[lonyyenne u  cBOMCTBA  UCHEPCHBIX
cucreM. [lonmyueHne cycnieH3ui, dMyJbCHUM,

KOJIJIOUTHBIX pacTBOpOB. Juanus,
AIEKTPOIUATH3, yIbTpapUIBTPAIHS.
OU3NKO-XUMUYECKHE TIPUHITUITBI
(YHKITMOHUPOBAHUS UCKYCCTBCHHOW ITOYKH.
MonekyaspHO-KHHETHUECKUE CBOWCTBA
KOJIJIOUTHO-TUCTIEPCHBIX CUCTEM:
OpOYHOBCKOE JIBIDKCHHE, auddy3us,
OCMOTHYECKOE JaBlICHHE,
CEIMMEHTAIIMOHHOE paBHOBECHE.

OnrTuyeckre CBOWMCTBA: pPacCEMBAHHME CBETA
(Bakon  Pames).  DiekTpoKMHETHYECKHE
CBOWCTBA: AJIEKTpO(dope3 M HIEKTPOOCMOC;
NOTEHLMAl  TEYEHHs W HOTEHLHAI
CeIMMEHTAIUH. Crpoenue JBOMHOTO
JNEKTPUYECKOTO CJI0s1.
ONEKTPOKMHETUYECKUN TIOTEHLMAl U €ro
3aBHCUMOCTB OT Pa3IMuYHbIX (PAKTOPOB.

Y cTon4nBOCTh JUCIIEPCHBIX CUCTEM.
CenumeHnTalnoHHas, arperaTtuBHas U
KOH/JICHCAllMOHHAsl YCTOMYUBOCTD JINO30JIEH.
@akToppl, BIMAKOLIME HAa YCTOMYMBOCTH
mmo3onen. Koarynsanus. Ilopor xoarymsanuun
u ero omnpexnenenue, npasuwiao Ilynbne-
l'apau, sBneHue npuBbikaHus. Bzaumuas
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koarymsnus. [loHsiITHE O COBPEMEHHBIX
Teopusix koaryisuuu. Kosutouwanas 3amura
Y TIeNTU3ALMS.

Koanounuste [TAB; Ononorndecku BasKHBIE
koonnnele [IAB  (Mblma, JeTEepreHTHI,
JKETYHbIE KHUCJIOTHI). Muieninooopa3zoBaHue
B pacTBopax ITAB. Onpenenenue
KPUTHYECKON KOHIICHTpALUU
MUIEII000pa3oBanus. JIMTIOCOMBI.
Ilonumepevr.  IlomsTme 0  moamMmepax
MEIUIMHCKOTO Ha3HAYECHUSI.

CgoiictBa pactBopoB BMC. OcobGennoctu
pactBopenuss BMC kak crueactBue ux
CTPYKTYPBHI. dopma MaKpOMOJIEKYJI.
Mexanu3m Habyxanus u pactBopeHusi BMC.

3aBUCMMOCTH  BEJIMYHMHBI HAaOyXaHUs OT
Pa3IUYHBIX (hakTOpOB. AHoMaJpHas
BA3KOCTh pacTBopoB BMC. VYpaBHeHue

[raynuurepa. Bs3kocTe KpoBU M APYTrUX
OuosIornuecKkux >Kujakocrted. OcMoTHYecKoe
JaBJICHUE  PacTBOPOB OHOTOTMMEPOB.
VpaBuenue ['amnepa. [loaudaeKTpOJIUTEHL.
N3osnexkTpuyeckass TOYKa M METOIBI €€
onpezaeneHus. MeMOpaHHOe paBHOBECHE
Jlonnana. OHKOTHYECKOE JIaBJICHHUE ILIa3Mbl
" CBIBOPOTKHU KPOBH.

YCTOMYNMBOCTH PACTBOPOB OHOIOIUMEPOB.
BricanuBanne OMOMOIMMEPOB U3 PacTBOpA.
KoarnepBanus u ee poinb B OHOIOTHYECKUX
cuctemax. 3actynHeBaHue pactsopos BMC.

CBoiicTBa CTYyJIHEM: CHHEpEe3uc u
TUKCOTPOIIUSL.
5. O0bem IMCUMIJIMHBI M BH/ABI Y4e0HOI padoThl.
Bun yae6HO# paboThI TpynoemkocTb TpynoeMkocTh o
o0beM B | 00beM B | cemecTpam (AY)
3a4ETHBIX | aKageMud 1
€IMHUIIAX | €CKUX
(BE) yacax
(A1)
AynuTtopHas paboTa, B TOM YHCIIC 4 144 144
Jlexrmu (JI) 0,39 14 14
JlabopaTopubie npakTukyMmsl (J1a0) 1,44 52 52
[TpakTuueckue 3anstus (Ip)
Knunuueckass mpaktudeckas pabota
(KTIIP)
Cemunapsl (Cem)
CamocrositenbHas pabora crynenta (CP) 1,17 42 42
HayuHno-uccnenoBarenbckas pabora
CTYAEHTa
[IpomexyTouHas aTTecTanus
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IK3zamen

[y

36

36

OBLIAA TPYIOEMKOCTb

144

144

6. Conepsxkanue Iy CHUNTHHBI

6.1. Pa3nesnsl qUCIIMINIMHLI ¥ BUABI 3aHSITHIA:

/Ne | Ne

CCMCCTpa

HanmenoBanue
pazjiesia TUCIUIIIMHBI

Buner yueGHoit pabotsr (B AYH)*

J

J1a0

Ilp

KII3

CeMm

CP BCer

DIeMEHTEI
XUMHYECKOH
TEPMOIMHAMUKH,
TEPMOJIUHAMUKH
PacTBOPOB u
XUMHYECKOH
KUHETHKH. Y CJIOBHUSI
PaBHOBECHS CHICTEM.

22
10

buonornuecku
AKTHUBHEBIC
HU3KOMOJIEKYJISIPHbBIE
HEOPTaHUYECKUC "
OpraHHYecKue
BEIIECTBA (CTpPOCHUE,
CBOIICTBa, ydacTue B
(GyHKIMOHUPOBaHUE
JKUBBIX CHCTEM).

20

OcHoBHbIE
XHUMHUYECKUX
paBHOBECHIA 51
IPOLIECCOB B
(GYHKIMOHUPOBAHUHT
KHBBIX CHCTEM.

THUIIbI

12

1 27

DU3HKO-XUMHS
MMOBEPXHOCTHBIX
SIBIICHUM B
(bYHKIIMOHUPOBAHHUH
JKUBBIX CHCTEM.

11

12 27

Dxzamen

36

HUTOI'O

14

52

42 | 144

* - JI — nexuum; Jlab — maGoparopusie 3austust; [Ip — nmpaktuueckue 3anstus; CeM — ceMUHapHI,
CP — camocTosTenbHAs paboTa CTyJCHTA.

6.2. TemaTnueCcKni IUIaH JIEKIIUN*:

NoNe | HaumeHoBaHu€e TeM JIEKLIMI O6bem B
n/m AY
Cemectp
1
l. DNeMEeHTbl XUMHYECKOH TepMoAMHAMHUKU U OuosHepreTuku.l u Il navana | 2
TePMOJAMHAMHKHY, TpPUMEHEHHE K OuocucreMam. OHTPOMUS. DHEPrus.
I'uG6ca.
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2. Kunernka XuMHUYeCKMX W OHOXMMHUYECKHX pEaKkUuid. 3aBUCUMOCTH | 2
CKOPOCTH pEaKIHH OT pa3inuyHbIX (aktopoB. Karanm3. Kunermueckoe
XUMUYECKOE paBHOBecHE. TepMoauHaMUKa XUMHUYECKOTO PAaBHOBECHSI.

3. | KomnratuBHble CBONCTBA PACTBOPOB HEAJIEKTPOJIUTOB U 3IEKTPOJIUTOB. 2

4. OcCHOBHbBIE TUIIBI XMMHYECKMX PAaBHOBECHUU B JKUBBIX cucremax. Teopuu | 2
KHCIIOT M OCHOBaHMU. KHUCIOTHO — OCHOBHOe paBHOBecue. PacTBOpbI
CUJIbHBIX JIEKTPOJIUTOB. Bo/1opoiHbIil mOKa3aTess.

5. l'unponus. bydepHble cuctembl, MexaHu3M ux jaeiictBus. bydepnas | 2
€MKOCTh, Oy(epHBIE CHCTEMBI JKUBBIX OPTaHMU3MOB.

6. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE paBHOBECHs M mpouecchl. Teopus | 2
BO3HUKHOBEHUSI 3JIEKTPOAHBIX, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U
MEMOpaHHBIX TOTEHIIMAIOB. DJIEKTPOXUMHUYECKHUE METO/IbI UCCIIETOBAHMSI.

7. OU3MUKO-XUMHUS JHUCIEPCHBIX CUCTEM B (YHKIMOHUPOBAHUM IKHUBBIX | 2
opranusmoB. [lpupona xommouanoro coctosHus. [uanus. Onrtuueckue
cBoiicTBa. J/IBoiiHol anekTpuueckuii ciaoi. [ITAB, ITHB.

HUTOT'O (Bcero - 14 AY) 14
PactBopel. Knaccuduxanus. PacrBopumocts. Tepmonnnamuka mpoiecca
pacTBOpPEHUS BEIIECTB.
OU3NUKO-XUMHUS TMOBEPXHOCTHBIX SIBICHUN (DYHKIMOHUPOBAHUU >KUBBIX
cucreM. [loBepxHocTHast »HEeprusi ' m60Oca W MOBEPXHOCTHOE HATSIKCHHUE.
Ancopbuusi. AncopOIIMOHHBIE PABHOBECHS.

*(ounast popma, ¢ npumenenuem JUOC u 10T)

6.3. TemaTnueckuii naaH npakTuyeckux 3anatul: He npegycmorpeHo @I'OCom.

6.4. TemaTudeckuii 11aH JJaOOPATOPHBIX 3aHATHI*:

n/Ne | HaumeHoBaHMe TeM MPaKTUYECKUX 3aHITHHA O6bem B AY
Cewmectp 1

1 [Ipenmer w 3amaum  oOmIEH XUMHUHM. XUMHYecKHe H (usuko- | 3
XUMHYECKHE METOJbl aHAIN3a XUMUYECKUX COCAMHEHUNH. DIIEeMEHTHI
KaueCTBEHHOI'0 aHAJIN3a.

2 CnocoObl BbIpaXKeHHsI KOHLEHTpaluu pacTBopoB IIpurorosienue | 3
pacTBOpOB 3a/JaHHOW KoOHUeHTpauuu. [IpuroroeneHue pactBopa
LIaBEJIEBOM KUCIOTHI U3 HABECKHU.

[Ipuroronenne 0,1 H. pacTBOpa MHMHEPAIBHBIX KHUCIOT W3
KOHIEHTPUPOBAHHBIX PACTBOPOB.

3 OCHOBBI KOJIMYECTBEHHOTO aHaiu3a. TUTPUMETPUYEKUI aHammu3. | 2
Merton HeWTpaIU3aLHH.

OnpezneneHrne HOPMAJbHOCTH M TUTpa WIEJIOYM O TUTPOBAHHOMY
pacTBopy IaBeneBOil kuciaoThl. OmnpenesieHne HOPMAJIbHOCTU H
TUTPA KUCIIOTHI 10 YCTAHOBJIEHHOMY PAacTBOPY LIEIOYH.

4 OCHOBBI ~ KOJIMYECTBEHHOTO  aHaiu3a. MeTroa  OKCHIUMETpUH. | 3
Onpenenenne  HopMaiabHOCTH U TUTpa pactBopa KMnOs mno
MPUTOTOBIEHHOMY TUTpOBaHHOMY pacTBOpy NaxC204.

Onpenenenue  HopManbHOCTM W TuTpa pactBopa  H2O2 mo
IPUTOTOBIEHHOMY TUTpOBaHHOMY pacTtBopy KMnOs.

5 DOJeMeHThl XUMHYECKOW TEPMOJWHAMHKHM ¥  OHMODHEPreTHKH. | 3
Omnpenenenue TEIUIOBOTO 3P QeKTa peakiuu HeHTpaTu3aIiu.

Omnpenenenue TEIIOTHI ruapaTtanuu cyiabdara meau (I1).

6 Kunetnka xumudeckux W OMoXmMHYecKuX peaknuit. OmnpenencHue | 3

3aBHCUMOCTH CKOPOCTH DPEAaKLUU OT KOHIEHTPALUU pearupyrolux
BellecTB (B3aumoseicTBue xyopuaa xenesa (III) ¢ monuaom kanus,
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U3MEPEHUE CKOPOCTH PA3JIOKEHHsI THOCYIIb(haTa HATPHs).

TepMonuHaMuueCKMEe ¥ KHUHETHYECKHE YCJIOBHUS XMMHYECKOTO
paBHoBecusi. CmenieHue paBHoBecusi. JlabopaTopHbie paOOTHI.

PactBopel. KoyumratueHbele CBOWCTBA PacCTBOPOB HEAJIEKTPOIUTOB U
INEKTPONUTOB. OlpenescHue MOJSIPHOW MacChl HEIJIEKTPOJIUTA II0
meroay Pacra.

OCHOBHBIE THUIIBI XUMHYECKHUX paBHOBGCI/II\/JI U [OpoucCCoOB B
(YHKIMOHUPOBAHUM KHUBBIX CHCTEM. TE€OpUH KHUCIOT U OCHOBAHHIA.
['oMoreHHbIC U TeTEPOreHHbIC PABHOBECHS

Ompenenenne pH pa3nmuyHbIX pPacTBOPOB. Ompenenenne pH
pactBOopoB Ha pH-meTpe.

10

l'upponuz  coneii.  bydepnsie pactBopsl  ['maponus — coneid.
Onpenenenue cpeAbl  PacTBOPOB  THIAPOIU3YIOMIMXCS — COJICH.
[Ipurorosnenne Oy(hepHBIX pPacTBOPOB. Mexanusm  aeucTBus
OyhepHbIx pacTBOpoB. Onpenenenue OyhepHO eMKOCTH pacTBOpa.

11

[TonsiTne OMOTEHHOCTH XUMHUYECKHX IJIEMEHTOB. XUMHS OMOT€HHBIX
DIIEMEHTOB  S-OJI0Ka. AHAJIUTHYECKHE pEaKIUH Ha KaTHOHBI
JJIEMEHTOB s- O70ka. 3amuTa pedepaTon

12

KomrutekcHble COCTUHEHUS HA TpUMEpPE COCAUMHEHUN d- 3JIEMEHTOB.
Xumus OMOTCHHBIX 3JIeMEHTOB d- OJioKa. AHAJIUTHYCCKHE PEaKIUu
Ha KaTHOHKI 3JIeMeHTOB d- Oyioka. 3ammra pedepaTos.

13

Xumusi OMOTCHHBIX JJIEMEHTOB p- OJIOKA. AHAIMTUYECKUE PEaKIUU
Ha KaTHOHKI 3JIEMEHTOB P- 0Jioka. 3aniuTa pedeparos.

14

MexaHu3M BO3HUKHOBEHHS DJIEKTPOJHOTO, PEIOKC- U MEMOpPaHHBIX
MOTEHIINAJIOB. DneKkTpyuyeckass  MPOBOJUMOCTH  PacTBOPOB
AIEKTPONUTOB. PacyeT KOHCTAHTBHI M CTENEHU TUCCOLMALMU CIa0bIX
ANEKTPOIUTOB. [I0TEHIIMOMETPUYECKOE TUTPOBAHUE.

15

DU3HKO-XUMHUS IIOBEPXHOCTHBIX SBJICHUM. Onpenenenue
IIOBEPXHOCTHOI'O HATSKEHUs Ha TPAaHUIIE pa3ziesia )KUAKOCTb — ras.
Onpenenenrie noHoB Pb?>" u Hg?" B cMecu METOIOM KOJIOHOYHOM
xpomaTorpadum.

16

Komnonnneie pactBopsl. IIpuroroBieHue KOJUIOMIHBIX PacTBOPOB.
OuncTka KOJUIOMAHBIX PAacTBOPOB MeToA0M auanu3a. OnpezeneHue
3apsi/ia YaCTUIL OKPAILICHHbBIX 30JICH.

17

CaoiictBa pactBopoB BMC. OmnpeneneHue n303J€KTpUYECKON TOUKU
xKeJaTHHA. Y cTaHOBJIeHHE K03 punmenTa HaOyxaHus KeJlIaTHHA.

Wroro (Bcero - 52 AY)

52

*(ounast popma, ¢ npumenenuem JUOC u 10T)
6.5. TemaTnueckuii naaH ceMuHapos: He npexycMoTperno GI'OCowm.
6.6. Bunbr u Tembl camocTosTenbHON padoThl cryaenta (CPC):

/Ne

Buner u remer CPC

O6beMm B AY

Cemectp 1

[ToaroroBka pedeparoB Mo Temam.

6

[ToaroroBka K MPaKkTUYECKUM 3aHITHUSIM U JIaDOpaTOPHBIM paboTaM,
HallMCaHWE OT4YeTa [0 BBHINOJHEHHOW JlabopaTopHOl padore.
CaMOCTOSTEIbHOE PEIIEHNE TEMAaTUYECKUX CUTYAIIMOHHBIX 3a]1a4.

32

[Monroroska pedeparos no remam YHUPC.
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‘ Bcezo | 42 |
IIpumepvr mem pegpepamos:

1 cemecmp

1. PacTBOpUMOCTB Ta30B B )KHJIKOCTSX U €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (DaKTOPOB. 3aKOHBI [ eHpH
u JlanpTOHA. BiusiHYE 37€KTPOIUTOB Ha pACTBOPUMOCTD ra3oB. 3akoH CedyeHoBa.

2. OcMOC ¥ OCMOTHYECKOE JJaBJICHHUE.

2. Karaim3 kuciaoramu: OOIIMA KHUCJIOTHBIM KaTanu3, CHCHU(PUYSCKUA KHCIOTHBIM KaTaylus,
AJIeKTPOMMITBHBIN KaTann3 (0COOEHHOCTH, IPUMEPHI ¥ OMOJIIOTUYECKOE 3HAUCHHE).

3. Karanu3 OCHOBaHHMSAMH: OOIIMI OCHOBHBIM KaTaiu3, CHEMU(DUUECKHU OCHOBHBIM KaTajus,
HYKJICO(WIBHBINA KaTanu3 (0COOEHHOCTH, IPUMEPHI M OMOJIOTHYECKOE 3HAUCHUE).

4. OKUCANTENBHO-BOCCTAHOBUTEIBHBIN KaTalu3.

5. Karanms xak pe3yiabTaT KOMILUIEKCOOOpa30BaHMSL.

6. ®OTOXMMHUYECKUE PEaKIIMU: NIEPBUYHBIE U BTOPUYHBIE MpoliecChl. KBaHTOBBIN BBIXOJ] pEaKIIUU.
DOTOXMMUYECKUE peakluu, TMpoTekammme B armochepe. DUNKO-XUMHUYCCKHUE OCHOBBI
dboTocuHTE3a, MEXaHU3MA 3PEHUS], OMOTFOMUHECIICHITUH.

7. Xumusi OMOT€HHBIX JIEMEHTOB 1A rpynmnsbl.

8. XuMust OMOTCHHBIX 3JICMEHTOB 2A TPYIIIIBI.

9. Toxcu4HOCTH OepHILTHS U Oapusl.

10. Menuko-6uonoruueckoe 3Ha4eHue 31eMeHToB 3b rpynmsl.

11. Menuko-0uonoruueckoe 3HaueHue 31eMeHTOB 4b rpynmsl.

12. Menuko-6uonornueckoe 3Ha4eHue JIeMeHTOB 5b rpynmsl.

13. Meauko-06nonoruyeckoe 3HaueHue Maprasiia.

14. Menuko-6uonornueckoe 3Ha4eHue 1eMeHTOB 8b rpymnmsl.

15. Menuko-0uonoruueckoe 3Ha4ueHue COETUHEHUI Meu, cepedpa, 30J10Ta.

16. Menuko-6uonornueckoe 3Ha4YeHUe COCTUHEHUH IMHKA.

17. PryThopraHudeckue COeIMHEHUS.

18. CoenuHeHus pTyTH, B KAUECTBE JIEKAPCTBEHHBIX CPECTB.

19. Kagmuii kKak TOKCUKaHT OKpYXaIOLIei cpeibl

20. Meauko-01oJI0THYecKOe 3HAaYCHHE AJIEMEHTOB 3 A TPYIIIHIL.

21. Menuko-010I0ruuecKoe 3Ha4eHHUE AIEMEHTOB OA TpyMIIbI.

22. Menuko-01oI0ruuecKoe 3Ha4YeHHE HIEMEHOB SA TpyMIIbL.

23 O0HapyKeHNE MBIIIbSIKA B OMOJIOTHICCKIX 00BEKTaX.

24. Menuko-0MOIOrHYecKOoe 3HAYEHHUE DJIEMEHTOB 7A TPYIIIHL.

25. Menuko-010I0ruuecKoe 3Ha4eHHUe AIEMEHTOB 4A TpyMIIbI.

26. 3HaueHue SABICHUSI CMAaYUBAHUSI JIJIs1 OMOJIOTUYECKUX OOBEKTOB.

27. CTpyKTypHO-MEXaHUYECKUX CBOMCTBA JUCIEPCHBIX CUCTEM

28. OU3UKOo-XUMUs a’p030JeH.

29. MeToabl TATPUMETPUUYECKOTO aHATIU3A.

30. ITorenmomeTpus.

31. Ionsiporpadusi.

6.7. HayuHo-uccienoBareabckas paboTa CTyJeHTa:
Ne HaumenoBanue TeM  HaydHO-HMCCIEAOBaTelnbcko  pabotel | CemecTp
I/ | CTyJIeHTa

1 [ToxroroBka u odopmienue pedeparoB Mo Temam, oTHoCAIMES | |
K XUMHH ¥ MEIMIMHE (CTYICHYECKUI HAyYHBIH KPY>KOK)

7. ®@oHA OLEHOYHBIX CPeICTB /Jsl NMPOBeJeHHs] TeKYIIero KOHTPOJS M INPOMeXKYTOYHOM
aTTeCTAllNH

Ne| Ne | ®opmbr HaumenoBanmne | OuieHOYHbIE CpEACTBA
C€ | KOHTpPOJs | pasneia Bupr |KOJ‘I—BO |KOJ‘I—BO

20



n | Me JUCIUTUTUHBI BOIIPOCOB B | BAPUAHTOB
/ |cr 3aJlaHuN TECTOBBIX
mn | pa 3aJaHul
1 2 |3 4 5 6 7
1. |1 KonTtposnp | CriocoOsr TecToBbIe 3amaHus1 80 AynuTtopHoe
OCBOCHHS | BBIPAKECHHS TECTUPOBAHUE
TEMBI KOHLEHTpaLUn (BapuaHT
pacTBOpOB. dbopmupyercs
Tutpumerpuuec npernojaBare
KHe METO/IbI JIeM )
ananuza. OBP CobecemoBanue 3
KonTtponpHas pabora 3 18
2.1 Kontponp | DnemeHTsl TecroBble 3a7aHUs 60 AynutopHoe
OCBOEHUS | PUBUYECKOM TECTUPOBAHUE
TEMBI XUMHH (1/m, (BapuaHT
KHUHETHUKA, XHUM dbopmupyetcs
paBHOBECHE) npernojaBare
JIeM )
KonTponbHas padbora 3 18
3.1 KonTposb | PacTBOpBI. TecroBble 3aaHUs 30 AynutopHoe
ocBoeHusi | PaBHoBecuss B TECTUPOBAHUE
TEMBI TOMOTEHHBIX H (BapuaHT
TeTePOreHHBIX dbopmupyercs
CHUCTEMaXx. npernojaBare
JIeM )
KonTtponpHas pabora 5 18
4.16 Kontposb | buorennsie TecToBbIe 3aMaHMs 50 AynuTtopHoe
OCBOGHHUS | DJIEMEHTHI S,p,d- TECTUPOBAHUE
TEMBI OJIOKOB. (BapuaHT
dbopmupyetcs
MpemnoaaBaTe
JIeM )
Pedepar. 1 20
5.1 6 | Kourponp | ®usuxo-xumusi | TecroBele 3ananus 10 AynuropHoe
OCBOGHHUSI | TIOBEPXHOCTHBIX TECTUPOBAHUE
TEMBI SIBJICHU . (BapuaHT
JlucniepcHbie dbopmupyercs
CUCTEMBI. MpemnoaaBaTe
DNeMEHThI JIeM )
AIEKTPOXUMHUH.

IIpumepbI OLIEHOYHBIX CPEACTB:
IIpumMepbI TeCTOBBIX 3aJaHMIi:

1. TIPUBEJUTE OCHOBHVYIO ®OPMYJY ]IS OIIPEJIEJIEHUS KOHLIEHTPALIMI B
OBBbEMHOM AHAJIN3E

1) Ci-Va=

CaVi;

2)Vi=Vy;
3) C(Lzx)v(x)=c(l/,T)v(T);

4) Ci1=Cy;

5) C( 1/, X)-V(T) = C(T)-V(X).
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2. IIPU TIOJTHOW HEWTPAJIM3ALIMU H>SO, MOJISIPHAS MACCE EE DKBUBAJIEHTA
PABHA:

1) 49 r/momnb;

2) 98 r/mMob;

3) 32,67 r/monb;

4) 196 r/moub;

5) 294 r/moub.

3. METOAOM TOYHOM HABECKU MOXHO ITPUTOTOBUTH PACTBOP:
1) Na2COs;

2) HCI;

3) H2C204;

4)KOH:

5) HNO:.

4. METOJIOM TTPUBJIM3UTEJIBHOM HABECKH MOXHO ITPUTOTOBUTHL PACTBOP:
1) Na2COs;

2) NaxB4O7;

3) KMnOg;

4) KOH;

5) HCI.

1. OAKTOPBI 35KBUBAJIEHTHOCTU (COOTBETCTBEHHO) HJIA Ca(OH): w HCI,
YUACTBYIOIINX B PEAKIINN

2HC1 + Ca(OH): = CaCl, + 2H:0:

1) 1/1;

2)2;

3) 1/3;

4) 1/2;

5) 3.

6. ®AKTOPbI BOKBUBAJIEHTHOCTU (COOTBETCTBEHHO) JUIA H>SO+ n KOH,
YHACTBYIONIMX B PEAKIIMU H2SO4 + 2KOH — 2H>0 + KaSO4:

1) 1/1;

2) 6;

3)3;

4) 1/6;

5) 1/2.

7. COTJIACHO 3AKOHY DSKBHUBAJIEHTOB, B XHMMMYECKOW PEAKIUUA
PACXOLVYIOTCA:

1) ogMHAaKOBBIE MacChl HCXO/JHBIX BEIIECTB;

2) OIMHAKOBBIC 00BEMBI HICXOIHBIX BEIIECCTB;

3) oAMHAKOBbIE XUMUYECKHUE KOJIMYECTBA UCXO/HBIX BEIIECTB;

4) oMHAKOBbIE KOHLIEHTPALUU PEArupyrolnuX BELIECTB;

5) oAMHAKOBBIE KOJIMYECTBA XUMUYECKUX SKBUBAJICHTOB UCXOHBIX BEIIECTB.

8. B TUTPUMETPUYECKOM AHAJIN3E HUCITIOJIB3YETCA CJIEAYIOIIAA
MATEMATHUYECKAS ®OPMA 3AITNCHU 3AKOHA 5KBHUBAJIEHTOB:

1) mi(X1):m2(Xz) = M(1/zX2):M(1/zX1);

2) mi(Xy) M(1/2X1) = ma(X2) M(1/2X>);
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3) C(1/2X1)Vi= C(1/zX2) V7,
&) my(X1):M(1/2X;) = C(1/2X2) V(X>);
5) C(1/2X1):M(1/zX;) = C(1/2X2):M(1/2X5).

9. HA TUTPOBAHHME 10 cm® HMCCIEAYEMOI'O PACTBOPA 3ATPATUIIM 12,5 cm®
PABOYEI'O PACTBOPA C MOJISIPHOU KOHHEHTPAHHEPI XUMHNYECKOI'O
OKBUBAJIEHTA BEIIECTBA 0,2 MOJIB/IM>. MOJISIPHAS KOHLIEHTPALIMA
XUMHNYECKOI'O 5KBUBAJIEHTA BEILECTBA B UCCIIEAYEMOM PACTBOPE PABHA:
1) 0,15 mons/om?;

2) 0,5 monb/nm>;

3) 0,25 monbs/am?;

4) 0,05 momb/am3;

5) 0,025 moman/om>.

10. HA TUTPOBAHME 10 cm® 0,1050 M PACTBOPA HCI U3PACXOJOBAHO 8,5 cm?
PACTBOPA KOH. IV PACTBOPA IIEJIOUU BYIET BEPHBIM:

1) mosspuas konuentpanus KOH pasna 0,1235 mons/nm?;

2) tutp KOH pagen 0,00475 r/cm?;

3) monspuas konuenrpamus KOH pasua 0,08715 mons/nm?;

4) xonuuecTBo skBuBaieHTOB KOH B mannoi peakuuu pasHo 1,05 mMoib;

5) Tutp KOH pasen 0,006916 r/cm?.

IIpuMepsI KOHTPOJIBLHBIX 3a1aHUI
Pazoen «CnocoObl BbIpakeHHs] KOHLEHTpPamuii pacTtBopoB. TuTpuMeTrpuyeckue
MeTOo/Jbl aHAJIM3A.

OBP»
1. [Mon6epure KOdPPHUIUEHTH METOIOM JIEKTPOHHO-UOHHOTO OajlaHCca B YPaBHEHUSX:
FeSO4+ KMnO4+ H2SO4 Fea(S04); + K2SO4 +Hz70™ MnSO4
2. Onpenenure MOJISPHOCTh M MOJSIPHYIO KOHLIEHTpalMio 3KBUBasieHTa 6% pactBopa Na,S ¢
IUIOTHOCTEIO 1,067 /M.
3. Onpenenure TUTP U HOPMAJIBHOCTh MEPOKCHA BOAOPOJA, ecau Ha peakuuto ¢ 20,0 mi

pacTBopa nepokcua uspacxoaosainoch 16,0 mi 0,0256 H. pactBopa KMnOs.

Pazoen «esieMenThl pu3nveckoil Xumuu (T/1, KHHETHKA, XUM PABHOBECHE)»

Bapuanr 1.
1. CucreMbl OTKPBITHIE, 3aKpPBIThIE, U30JUPOBAHHBIE (OMpeAeNeHus, mpuMepsl). BHyTpeHHSs
SHEPTHUS.
2. KoHcTanTa ckopocTH ruaposnsa caxapossl npu 25°C pasna 3,2- 102 gl
Paccunraiire:
a) BpeMsi, 3a KOTopoe ruipoau3y moasepraetrcs 10% ucxomaHOro KoInyecTBa caxaposbl;
0) mepuo MoJIyNpeBpalICHUS PEAKIIUH.
3. Beruucnure ctaHaapTHOE 3HaYeHHe SHepruu [ 'nbOca u KOHCTaHTY paBHOBECHS Tpolecca
ruaparanuu B-nakrornobynuna npu 25°C, s kotoporo AH= - 6,75 xJ[x/monb u AS’= -9,74
JIx/(mons K).

Bapuanr 2

1. Karanus, kaTanu3atopbl, HHTUOUTOPHI (OIpeIeieHne, IPUMEPHI).
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2. BulunciuTe crangapTHyro dSHepruro ['mb60ca peakiuu (DOTOCHHTE3a 10 BEIMYMHAM
OHTAJBIINAU N :‘)HTpOHI/II/I 06pa3OBaHI/I$I JJI peaKIII/II/I:

6CO, ) + 6H,04 = CeH1206(q) ¥ 6021

SY (C¢H1206)p = 270 Tx/momb.K

3. KoncraHTa paBHOBECHS JJIs PEAKIUH: CHay() + Cla) = CH3Clry + HCl
paBHa 1 mpu 80 C. McxoHble KOHLIEHTPALUH B3AThIX BELIECTB PABHSINCD:
C(CH4) =2 monw/n; C(Clz) = 6 monb/n. Paccuntarh, mpu Kakux KOHIEHTpA
IUSIX BCEX YETHIPEX BEIIECTB YCTAHOBUTCS PABHOBECHE.

Pa3zoen «PacTBopbl. PaBHOBeCcHSI B TOMOT€HHBIX U FeTePOreHHbIX CHCTEMAX».
Bapuanr 1

1. PactBopenue 13,43 r monmMepa, UMEIOIIETO SMITUPUICCKYI0 (hopMyTy
(-CH2—CH -)nB 5|0r OeH30J1a MOHMKAET TEMIIEpaTypy 3amep3aHus OeH3o1a

Ha 0,22 °C. Oy c [T€ CPEAHIOI0 MOJISIPHYIO MacCy M cTereHb nonuMepusanuu (n). Ey, O6eHzomna
=5,12.

2. Boruncnute pH pactBopa, momydenHoro go6asiuenuem k 5 1 HoO 1 mu 40%-ro NaOH.
(p=1,28 /™).

3. Hanummure ypaBuenus ruaponusa FeCl, u FeCls mo meppoit crynmenu. Kakas u3 cosneit
TUAPOJIM3YETCS CHIIbHEE MPU OJAMHAKOBON KOHIIEHTPAIIMU U TEMIIEPAType U mouemy?

4. AHTUIOTOM TpPHU OTPABJICHUAX CBUHIIOM SIBIISETCS THOCYIb(aT HATPHs, MEPEBOIAIIMIMA
ceunen B cynbdun ceunna (II). Ks (PbS) = 2,5:1027. Onpenenure conepkanue Pb?>" B pactBope
HachlleHHOM PbS (Monb/i1, mr/m).

5. Cvemanin 300 man 0,1 M CH;COOH u 200 man 0,2M  CH3COONa. Paccuurars pH
MOJIy4€HHOTO PacTBOpa.

Bapuant 2
1. UTo mnpou30HIET C SPUTPOLUTAMHU, €CIH UX TOMECTUTh B 7% pacTBOp caxapo3sbl
(C12H22011)? Temneparypa = 37 °C, p p-pa = 1,04 /M1
2. Kakoii 06vem 10% pactBopa NaOH (p = 1,07 r/min) notpelyercs uisi IPUTOTOBIEHUS 3 I
pactBopa, umeroniero pH = 12?
3. Kakas wu3 coneit NH4sHCOs; n KHCO; runponusyerca cwibHee u noudemy? Hanmucars
yYpaBHEHUS THAPOJIH3A.
4. Okcanar kanpius CaC2O4 mpu MOueKaMeHHOW OOJIE3HHM OTKIIAABIBAETCS B BUJE MOYEBBIX

kamHell. KakoBa nomkHa ObiTh koHmeHTpamus C>04%, 4ro0bl Hayasoch 0Opa3’OBaHUE OCAJIKA
CaC,0s, ecu xouuentpanus Ca?* = 4,5 mons/n? Ks (CaC204) =2,3 107,

5. Cvemanu 300 mun 0,2 M NaH:POs u 200 mun 0,1 M NaHPOg4.Paccuurats pH
MOJY4EHHOTO PacTBOPA.

Pazoen «buoreHHbie 3JieMeHTHI S,p,d-010K0BY.

BapuanTt 1
I. DneKTpoHHAas U 3JEKTpOoHHO-Tpaduueckas hopmyina s3 1.
2. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MOJIA M €70 COCTUHEHHIA.
3. 3akoHunTh ypaBHeHHe KoCroO7 + H2SO4 + KI , paccTaBUTEKoMPOUITUEHTHI METOJOM

MoJypeakunil. buonorndeckas posip COAEpKaHW MOJIa B OpraHU3Me 4elioBeKa. JlekapCcTBEHHbIE
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npemnapatsl. [[puMeHEeHHE B CTOMATOJIOTHH.
4. Omnpenenure pacrBopumocts Agl (Moms/m, mr/ir) B 0,2M pactBope roauaa cepedpa.
5. Homun xanus npuMeHsieTCsi B KQueCTBE JICKAPCTBEHHOTO Iperapara Mpu TUIepTePUHO3e.
Onumure aHATUTHICCKUE 3PPEKTHI, KOTOphIe OyayT HAOIIOIAThCS NP T00ABICHUU K PacTBOPY,
conepkamiemy I°: a) HuTpara cepedpa; 0) XJIOPHOU BOABI.
Hanumnre ypaBHEHUS XUMUYECKUX PEAKIIUH.

Bapuant2

I. DNeKTpOHHAs U 3JeKTpoHHO-rpaduueckas popmyna 20Ca.

2. Ocnosnble cBoiicTBa CaO, Ca(OH).. [lonTBepanTe ypaBHEHUSAMHU PEAKLUIL.

3. Breimaner nm ocanok npu cinuBanuu paBHbIX 00beMoB 0,01 M CaClz u 0,02M NaxSO4? T1P
(CaS04) = 6,2:10.

4. ['urc. Xumusm mpomecca cxBaTeiBanus. ColepkaHue B OpraHu3Me 4elloBeKa.
buonoruueckass posib, JIEKapCTBEHHBIC Mpenaparbl. [ Wapokcua W (QTOpanmaTuThl  Kak
COCTABIISIONIME KOCTHOM TKaHU M AMaJK 3y0a.

5. Onummre aHamuTUYeCKH 3(P(EKTs, KOTOpble OyayT HAOMIOAATHCS TPH JO00ABICHUH K
pactBopy, coaepxamemy Ca’*:

a) pacTBOpa oKcajaTa HaTpus; 0) mocienyromiee nodasnenue pactsopa HCI.

JK3aMeHAllMOHHbIE BONPOCHI
1. OcHognvie nonamus mepmoournamuxu. VIHTEHCUBHbIE U 3KCTEHCUBHbIE MapaMeTpbl. OyHKLUSA
coctosinusi. BHyTpeHHsst sHeprus. Pabora m Temora — aBe GOpMBI Mepeadd SHEpruu. THUIbl
TEePMOIMHAMHYECKUX cHCTeM (M30IMpOBaHHBIE, 3aKpBITHIE, OTKPBITHIE). Tuner
TEPMOJMHAMHYECKUX TPOLECCOB (M30TepMHUUECKUE, H300apHbie, H30XOpHbIE). CraHmapTHOE
COCTOSIHUE.
2. Ilepsoe mauano mepmoounamuxu. OHTanbnus. CTaHIapTHAas SHTANbIMS 00pa30BaHUs
BEIIECTBA, CTaHJapTHAasl SHTANbBIINA cropaHus BewecTBa. CTaHAapTHAs SHTANBINSA PEAKIMU. 3aKOH
I'ecca u cieactBus u3 Hero. [IpuMeHeHne epBOro Havana TEPMOJIMHAMHUKH K OMOCHCTEMaM.
3. Bmopoe nauano mepmoounamuxu. OOpaTumble U HeOOpaTUMblE B TEPMOJUHAMUYECKOM
CMBICIIE  Tpouecchl.  JHTpormmsa.  OJHeprus [ mb6ca. [IporHosupoBaHme  HampaBiICHUS
CaMONPOM3BOJIBHO IMPOTEKAIOUIMX IPOLECCOB B H30JIMPOBAHHOW M 3aKpBITOW CHCTEMax; poiib
SHTAIBIUAHOTO U SHTPOIUIHOTO (haKTOPOB.
4. Tepmoounamuueckue ycnosusi paenosecus. CrangapTHas sHeprus [u60ca oOpazoBaHus
BEIIECTBa, CTaHIapTHas sHeprus ['mb6Oca Omonormueckoro OKHCIeHHs BemecTBa. CraHmapTHas
sHeprus I'mnb6ca peakunu. Ilpumepsl SK3EproHMYECKUX U HHJEPrOHUYECKHUX IPOLIECCOB,
MPOTEKAIIUX B opranu3Me. [IpHHINI SHEPreTHYECKOTO COMPSKEHHUSL.
5. IlpeOmem u ocHoGHble NOHAMUSA XUMUYECKOU KuHemuKu. XUMHUYECKas KHHETHKa KaK OCHOBA
IUISL U3yYEHHsI CKOPOCTEH U MEXaHU3MOB OMOXUMHUYECKUX MporeccoB. CKOPOCTh Peaklnu, CPEIHSsS
CKOpOCTh PEaKLIMU B MHTEpBaje, UCTUHHAsA cKopocTbh. Kilaccudukanum peakuuii, mpuMeHsoIuecs
B KMHETHKE: PEaKIUH, TOMOTEHHBIE, T€TEPOTeHHBIE 1 MUKPOT€TEPOTCHHBIC; PEaKIuu MPOCTHIE U
CIIO’)KHBbIE (IapajuiesibHble, IOCIeI0BaTeIbHbIC, CONPSKCHHbIE, LenHble). MONeKyIsIpHOCTh
AJIEMEHTAPHOI0 aKTa PEaKIIHH.
6. Kunemuuecxkue ypasnenus. llopsnok peaxuuu. Ilepumon mnomynpeBpaieHus. 3aBUCUMOCThb
CKOpPOCTH pPEaKIWU OT KOHIEHTpauuu. KuHeTnueckue ypaBHEHHS PEaKIHid MMEepBOrO, BTOPOTO U
KYJIEBOT'O MOPSAJKOB. DKCIIEPUMEHTAIbHbIE METO/IbI OIPEAEICHHUS CKOPOCTU U KOHCTaHThI CKOPOCTH
peaKuuii.
7. 3asucumocmv cxopocmu peakyuu om memnepamypwvl. TemnepaTypHblii KO3 UIHEHT
CKOPOCTH pPEaKLUUU U €ro OCOOEHHOCTH /sl OMOXMMHYECKHX mporeccoB. [lonstne o Teopumn
aKTUBHBIX COYJapeHUH. DHepreTMueckuil mpoduiib peakiuH; SHEpPrus aKTUBALMM; YpPaBHEHUE
Appenunyca. Ponb crepuueckoro ¢akropa. [lonarue o Teopun nepexoJHOro COCTOSHHUS.
8. Kamanu3. 'OMOTE€HHBIN U TeTepOreHHBINA KaTaau3. JHEePreTUYecKuii mpoPuiib KaTaaTuTHUECKON
peakmn. OcoOEHHOCTH KaTaJTUTUIECKON aKTHBHOCTH (DEPMEHTOB.
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9. Xumuuecxoe pasnosecue. OOpaTuMble W HeoOpaTHMble IO HANPABICHUIO PEAKIIMH.
TepMonrHaMuyeckue yCiaoBHsI paBHOBECHUS B M30JIMPOBAHHBIX M 3aKPBITHIX cucTeMax. KoHcraHnTa
XMMHUYECKOTO DPAaBHOBECHs. YPaBHEHHsS H30TepMbl M  M300apbl XUMHUECKOW peakIuu.
[Iporuo3upoBanue cMemeHns xumuueckoro pasosecus. [Ipunnun Jle Ilarense-bpayna. Ilonstue
O CTallMOHAPHOM COCTOSTHUH KHBOTI'O OpraHU3Ma.

10. Ponb 600bl u pacmeopoé B KU3HENEATENbHOCTH. PU3NKO-XMMUYECKHUE CBOMCTBA BOJBI,
00yCJIOBIMBAIOLIME €€ YHUKAIbHYIO POJIb Kak OuopacTBopuTens. JlmarpaMma COCTOSIHHSI BOJBI.
3aBHCUMOCTh PACTBOPHUMOCTH BEUIECTB B BOJIE OT COOTHOIICHUS TUAPOPHUIBHBIX U TUAPOPOOHBIX
CBOWCTB; BJIMSIHUE BHEIIHUX YCIIOBHM, Ha pacTBOpUMOCTh. TepmoanHamuka pactBopenus.Ilonsarue
00 u1eaIbHOM PacTBOPE.

11. PactBopuMOCTh ra30B B KHJAKOCTH. 3akoHbl I'enpu u ['enpu-/lanpToHa HX MeIUKO-
OMoJIOTHYECKOe 3HAUCHHE.

12. Konnueamuenvie ceolicmea paz0dasieHHbIX pacmeopos HedleKkmpoiumos. 3akoH Payns u
CIIEJICTBUSl U3 HEro: MOHMKEHUE TEeMIIEpaTyphbl 3aMEp3aHus PacTBOPA, MOBBIIIEHUE TEMIIEPaTypbl
KUIIEHUsI pacTBOpa. D0yIHOMETpUs U KPUOMETPHSL.

13. Ocmoc. Ocmomuueckoe Oasnenue, 3akoH Bant-I'opda. OcMoTHUECKHE CBOHCTBa pacTBOPOB
ANIEKTPOJUTOB. ['MIO-,rumep-u  HM30TOHMYECKHE pacTBOpbl. 3oToHMueckuit ko3dduiment.
[Torsitue 00 w300cMHUU  (AJIEKTPOJIUTHOM TomeocTaze). OCMOISIIBHOCTE H  OCMOJISIPHOCTH
OMOJIOTMYECKUX JKUAKOCTEH M meppy3MOHHBIX pacTBOpoB. Poib ocMoca B OHONOIMYECKHX
cucremax. [lmazmonus u remonus

14. KonnuratuBHble CBOWCTBAa pPa30aBICHHBIX PACTBOPOB 3JIEKTPOJIUTOB. M30TOHMYECKUI
KOX(PPHUIUEHT.

15. Cunvuvieu crabvie anekmponumsi. CTENEHb JIEKTPOIUTHYECKON Aucconnanuu. Monuszauus
clabbIX KUCIOT U OCHOBaHM. KOHCTaHTa KHMCIOTHOCTH M OCHOBHOCTH. DaKTOPHI, BIUSIONINE HA
CTENEHb 3JIEKTPOJIUTUYECKOM TUCCOLMALMM M KOHCTAHTY 3JEKTPOJUTHUYECKOW JHUCCOLUAIMH.
3axoH pa3BeneHust OcTBaibaa.

16. OcHOBHbIE TNOJOXKEHHS TEOPUU PACTBOPOB CHJIBHBIX 3JEKTPOIUTOB Jlebast-XroKKes.
AKTHUBHOCTH, KOA()(UIIMEHT aKTHBHOCTH MOHOB. VoHHas cuia pactBopa. Kaxymasicsi creneHb
JAUCCOLMAUU. DIEKTPOJIUTHI B OpraHU3Me.

17. OcHOBHbIE MOJIO)KEHUSI MPOTOJIUTHUYECKON TEOpUU KHCIOT M ocHoBaHUM bpencrena-Jloypu;
COIIpsDKEHHAss IpoToiauThdeckas mnapa. CBs3b MKy KOHCTAaHTOM KHMCIOTHOCTH U KOHCTAHTOM
OCHOBHOCTHU B CONPSIKEHHOM MpoToiuTHyecKoi nape. Amdonutsl. Teopus JIbtounca.

18. ABronporonu3 Boabl. KoHcTaHTa aBTOnmpoTonusa Boabl. Bonoponuslii nokaszarens (pH) kax
KOJIMYECTBEHHAs Mepa AaKTUBHOM KHUCIOTHOCTH M OCHOBHOCTH. OripeneneHue aKTUBHOU
KOHIIEHTPALlMU HOHOB BOJIOPO/IA.

19. T'uoponrus coneii. MexaHu3sM TUApPOJIM3a NO KaTUOHY, MO aHUMOHY. CTeneHb M KOHCTaHTa
rusposnza. CMmelieHre paBHOBECHs TUApon3a. Menuko-01uoa0rnueckoe 3HaueHue TuAposIn3a.

20. I'emepocennvie peakyuu 6 pacmeopax d1ekmpoaumos. KonctaHTa pacTBOPUMOCTH. Y CIIOBUS
00pa3oBaHMsI U PAaCTBOPEHUS OCAIKOB.

21. TloHATHE O KHCIOTHO-OCHOBHOM COCTOSIHMHM OpraHu3ma. KHCIOTHO-OCHOBHEIE Oy(epHbIe
pactBopbl. CoctaB, MexaHU3M JieiicTBus OydepHbIX pacTBopoB. bydepHas eMkocTb. YpaBHEeHHE
I'ennepcona-I'accennbaxa. BydepHble cuctembl KpoBU: TuapokapOoHaTHas, QocdaTHas,
reMOrjI00MHOBAs, IPOTEUHOBASL.

22. AncopOIuOHHBIE paBHOBECHS U TIPOLECCHl Ha TMOJBIWKHBIX TpaHHMIAXx paszzgena (das.
IToBepxHocTHas 3Heprus ['mb6ca n moBepxHOCTHOE HaTsKeHHE. AncopOuus. YpaBHenue ['ub0ca.
[ToBEpXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. M3MeHEeHHE NMOBEPXHOCTHOU
aKTUBHOCTH B romosiorndeckux psaax (mpasuwio Tpay6e). M3orepma aacop6uuu. OpueHranus
MOJIEKYJI B IIOBEPXHOCTHOM CJIO€ M CTPYKTypa OnomMeMOpaH.

23. AncopOLMOHHBIE DPABHOBECHsI Ha HEMOABIDKHBIX TIpaHuuax paszzaena (a3, Pusnueckas
azcopOums M xemocopOrus. AACOpOIHs ra30B Ha TBEPABIX Tenax. AncopOums U3 pacTBOPOB.
VYpaBHenue Jlenrmiopa. 3aBUCUMOCTh BEJIMUYMHBI aIcCOPOLUMU OT pa3nuyHbIX (axkrtopos. [IpaBuio
BBIpAaBHUBAHMA MOJIIpHOCTEN. M30mpaTenpHast ancopOuus. 3Ha4eHHe aJCOPOIMOHHBIX MPOLIECCOB

26



Ui KU3HeesATeNbHOCTH. PU3NKO-XMMHUYECKIE OCHOBBI a/ICOPOLIMOHHON Tepanuu, TeMocopOIyH,
MIPUMEHEHUS B MEAUIIMHE HOHUTOB.

24. Knaccudukauus aucnepcHbix cucteM. Kiaccudukanus IUCHEpCHBIX CHUCTEM [0 CTENEHU
IHMCIIEPCHOCTH; 110 arperaTHOMY COCTOSIHUIO (a3; M0 CHIIe MEXMOJEKYJISIPHOTO B3aUMOJCHCTBUS
MEXIy AUcIiepcHOM (azoil u aucnepcuoHHoM cpenoi. [Ipuposa KOMIOUIHOTO COCTOSIHHUS.

25. IlonmyueHnue u cBoiicTBa AucnepcHbIX cucteM. [lomyuenue cycnensuil, 3MysbCuii, KOJUIOUIHbBIX
pactBopoB. Jlmanus, oanekTpoauanus3, yinbTpaguiabTpanus. DOU3NKO-XUMHUECKUE MPUHIIMIIBI
(YHKIMOHMPOBAHUSI MUCKYCCTBEHHOW MOYKH. MOJEKYISIpHO-KHHETHYECKHE CBOWCTBA KOJUIOMTHO-
JMCIIEPCHBIX ~ CUCTEM: OpOYHOBCKOE  JBMXKEHHUE, AU(Py3us, OCMOTHUECKOE JaBlICHHE,
CeIMMEHTAallMOHHOE paBHOBecue. OnThuyeckue cBOHCTBA: pacceuBaHue cBera (3akoH Poanes).
DJNEeKTPOKMHETUYECKUE CBOMCTBA: 3JEeKTpodope3 M 3IEKTPOOCMOC; IMOTEHIMAl TEYEeHUs U
noTeHuuan cegumeHtauud. CTpoeHue JABOMHOrO 3JIEKTPUUECKOTO CIIOsl. DJIEKTPOKMHETHUYECKUN
MOTEHIIMAJ U €r0 3aBUCUMOCTb OT Pa3JIUYHBIX (PAKTOPOB.

26. YcTroHuMBOCTh AMCIIEPCHBIX cucTeM. CequMEHTAallMOHHAs!, arperaTuBHasl U KOHJIEHCAI[MOHHAs
YCTOMYMBOCTB J1n030j1ei. DakTophl, BAUSIONME Ha YCTOWYMBOCTH JIno30el. Koarymnsuus.

27. OkucaumenvHo-60ccmaHosumenbHvle  (pedokc)  peakyuu. MexaHU3M  BO3SHUKHOBEHHS
EKTPOJAHOTO W PeNOKC-noTeHuuanoB. YpaBHeHus Hepucra-Ilerepca. CpaBHuTenpHas cuia
okuciuTene u BoccraHoBUTeNeH. CTaHIApTHBIM 3JIEKTPOJIHBIM moTeHuuan. [anpBaHHuyecKuit
3JIEMEHT.

28. IlporHozupoBaHue HampaBiI€HHUs] PEIOKC-NPOLECCOB I0 BEIMYMHAM pEAOKC-IIOTEHIINAJIOB.
Ceszp DOJIC c¢ »naHeprueit ['mbOca W KOHCTAaHTOM paBHOBECUS pEaKIUi, MPOTEKAIOIINX B
rajlbBAHUYECKOM 3JIEMEHTE.

29. TutpuMerpuueckuil  aHanau3. XHUMMYECKUH  SKBUBAJIEHT  BellecTBa. MoJsipHas
KOHIICHTPAIUsl SKBUBAJICHTA BEIIECTBA. 3aKOH SKBHBAJICHTOB. TOYKa SKBUBAJIEHTHOCTH M CHIOCOOBI
e€ (huKcupoBaHUsI.

30. Teopernyeckue OCHOBBI KHCJIOTHO-OCHOBHOIO THUTpPOBaHMs (MeTOx HelTpanuzauuu). PaGouue
pacTBOpbl, HHIUKaTOpbl. KpuBble TUTpOBaHMS, BBIOOp MHAMKATOpa. Pacuer MONsipHOIN KOHLIEHTpaluu
SKBUBAJICHTA U TUTPA PACTBOPOB KUCJIOT U I1IE€JI0YEN B METOJIE HEUTpaIU3aL UM

31. Okcunumerpus. Ilepmanranaromerpus. PaGoune pacTBOpbI, MHIUKATOPBl. XHWMHUYECKHE
peakuuy, Jexalue B OCHOBE MeToaa. Pacuer MOJISIpHOW KOHLEHTpalMd SKBUBAIEHTA U TUTpa
PacTBOPOB OKUCIMTENEH U BOCCTAHOBUTEINEH. B METO/IE IEPMAHIaHATOMETPUHU.

32. Oxcunumerpus. Monomerpus. PaGoure pacTBOPHI, HHIMKATOPHI. XHMMHYECKHE DPEaKIUH,
Jexaliue B OCHOBE MeToja. Pacuer MOJSIpHONM KOHLIEHTpAlMM 3KBHUBAJICHTa W THTPa PacTBOPOB
OKHCIIMTEIIEN U BOCCTAHOBUTENIEH B METOJIE HOJTOMETPHUM.

33. JlurannooOMeHHble peakiui. OCHOBHBIE MOJIOKEHUST KOOPIAMHAMOHHOM Teopun Bephepa.
KommuiekcoobpaszoBarenb, JUTaHIbl, KOOPAWHAIIMOHHOE YHCIO, JEHTAaTHOCTb. [Ipupona
XUMHMUYECKOH CBSI3U B KOMIUIEKCHBIX COEIMHEHMSIX.

34, Nzomepus u MIPOCTPAHCTBEHHOE CTpOCHUE KOMILIEKCHBIX COCIMHEHU.
IIpocTpaHCTBEHHOE CTPOEHHE KOMIUIEKCHBIX COeIUHEHUH. Kilacchl KOMIUIEKCHBIX COEIMHEHUI:
BHYTPUKOMILJICKCHBIE, aHUOHHBIE, KATUOHHbBIE, HEUTpPaJIbHBIE.

35. Kommuiekconbsl, uX TmpuMeHeHHE B MeauivHe. VOHHBIE paBHOBECHSI B pacTBOpax
KOMIUIEKCHBIX coequHEeHN. KOHCTaHTa HECTOMKOCTH U yCTOMYUBOCTH KOMIUIEKCHOTO MOHA.
36. XuMHST OMOTEHHBIX JJICMEHTOB S-0JIOKAa. DJIEKTPOHHBIC CTPYKTYPhl aTOMOB U KAaTHOHOB.

OOmiast xapakTepucTHKa 3JIeMEHTOB |A rpynnsl. buonorumdeckas posiab HaTpus, Kajusl.
BaxcHeiile coeMHEHHUs KaWs W HATpHsl. AHAIMTUYECKHE DPEAKIMM Ha KAaTHOHBI HATpUS W
KaJiys.

37. XuMuUs OMOT€HHBIX 2JIEMEHTOB S-0JI0Ka. DJIEKTPOHHBIE CTPYKTYpPhl aTOMOB U KaTHOHOB.
OOmiast xapakTepucTuka 3JeMeHTOB 2A rpynnel. buosornueckas pojib Kajiblids, MarHus.
Baxnelime coeauHEeHUs. XHUMHUYECKOE CXOICTBO M OWOJOIMYECKHMI aHTArOHU3M MAarHui-
KaJII;IIHﬁ. AHaTuTUYECKHE PCaK Ha KATUOHbI Maruus, KajJdblusd, 6ap1/151.

38. XuMus OMOTEHHBIX AJIeMEHTOB d-0510Ka. DIEKTPOHHBIE CTPYKTYpPbl aTOMOB U KaTHOHOB
Menu u cepebpa. O6mas xapakrepuctuka d-anemenToB 1b rpynmnel. Baxkneimme coenunenus,
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colepkalue aroMbl Meau M cepeOpa. OOpa3oBaHHME  KOMIUIEKCHBIX  COEIMHEHUI
(TMIPOKCOKOMILIIEKCHI, aMMUHOKOMILIEKCHI). AHAJIMTHYECKUE peakiuu Ha karnonsl Cu?’, Ag*.
39. XuMHsi OMOT€HHBIX 371eMEHTOB d-010Ka. DJIEKTPOHHBIE CTPYKTYPhbl aTOMOB M KaTUOHOB
XpoMa M MapraHua. BaxHeiline coeIWHEHMs, cojJepXKallue aTOMbl XpoMa M MapraHua.
buonoruueckas posib. 3aBUCUMOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHUCIOTHO-OCHOBHBIX
CBOMCTBa COEJMHEHMI XpomMa M MapraHila OT CTENEHU OKHCIECHMSI aTOMOB. AHAJIUTHYECKHUE
peakuuy Ha KaTHOHBI Mn?*, Cr*,

40. Xumusi OMOTEHHBIX J1eMEHTOB d-0J10Ka. DIIEKTPOHHBIE CTPYKTYPBHI aTOMOB M KaTHOHOB
xene3a. BaxHelme npocThle M KOMILJIEKCHBIE COEAMHEHUS, COJAEpXKallhe aTOMbl JKele3a.
Buosornyeckast poiib xene3a. AHAIUTHYECKHE PEaKIuK Ha KaTnonsl Fe?*, Fe’",

41. Xumusi OMOTEHHBIX AJIEMEHTOB p-0si0ka. OO1as XapakTepucTuKa 3J1eMeHTOB [V A rpymnisl
DJIEKTPOHHBIE CTPYKTYpPbl aTOMOB 3J1eMEHTOB. COeIMHEHUs YIJIEpoJa: OKCHUJ U JAUOKCH]
yriaepoga, uX OHMOJOTrHYecKas aKTUBHOCTb. YTOJIbHAs KHCJIOTa W ee coiu. [IpuMeHeHue B
MEIUIMHE COeIUHEHHMH yriepoaa. Amuamurudeckue peakiuu Ha wonbl CO32—, (HCO;3;™),
C204*>—, CH3COO—.

42. Xumusi OMOTEHHBIX AJIEMEHTOB p-0sioka. OOImas XxapakTepuCTHKa JIEMEHTOB VA TpYIIIbI
DNeKTpOHHbIE CTPYKTYpbl aroMoB anieMeHToB. CoenuHeHust docdopa: okcuasl, dochopHas
KHCJIOTa U e¢ coiu. [I[puMeHeHrne B MeIUIIMHE COSTUHECHUI Gocdopa, UX OHOTOTHIECKAsT POIIb.
Ananutnueckue peakiuu Ha Housl PO —, (HPO42 ).

43. Xumusi OMOTEHHBIX AIIEMEHTOB p-0sioKka. OOIIas XapaKTeprCcTUKa JIEeMEHTOB VIA rpymibl
DNeKTpoOHHbIE CTPYKTYphl aToMOB 3sieMeHToB. Kucimopox u ero coeauHeHus. O30H.
buonoruueckas posnb kucinopoja. [IpumMenenue kuciopoia U 030Ha B MEAULMHE.

44. Xumusi OMOTEHHBIX AJIEMEHTOB p-0si0ka. OOIas XapakTepucTUKa 3JIeMeHTOB VIA rpymnisl
DNEeKTPOHHBIE CTPYKTYpbl aTOMOB 235IeMeHTOB. COEIMHEHUS CEpbl: OKCHbI, THIPOKCHJIBI.
buonoruyeckas posib U IPUMEHEHHE COEIMHEHUN cepbl B MEIULIMHE. AHAIUTHYECKUE PeaKuu
Ha noHbl SO4>—, SCN—.

45. XuMus OUOTEHHBIX 3JEMEHTOB p-Ojoka. OOmas xapakTepucTuka siemMeHToB VIIA
rpynnbsl. DJEKTPOHHBIE CTPYKTYphl aTOMOB »3JeMEHTOB. ['asoreHsl. l'ajoreHoBomOpoO/HbIE
KHMCIIOTBI, TrajoreHujbl. buosornueckas poip coequHeHud ¢Topa, xyopa, Opoma, MHoxa.
AHanmTHdeckue peaknuu Ha noubl Cl1—, Br—, [,

I[Ipumepsbl 3K3aMeHALMOHHBIX OMJIETOB
Jducounimaa: XUMMUS

3K3AMEHAIIMOHHBIN BUWIET Ne 18

1. Bropoe nHauano TepmonmHamuku. OOpaThMble M HEOOpaTHUMbIE B TEPMOJMHAMUYECKOM
CMBICIIE  Tpouecchl.  OJHTpormmsa.  OJHeprus [mb6ca. I[IporHozupoBaHme  HampaBICHUS
CaMONPOM3BOJIBHO MPOTEKAIOUIMX IPOLECCOB B H30JIMPOBAHHOW M 3aKpBITOW CHCTEMax; poiib
SHTAIBIUAHOTO U SHTPOIUIHOTO (haKTOPOB.

2. XuMust OMOTEHHBIX JIeMEHTOB d- 0Jioka. DIJIEKTPOHHBIE CTPYKTYPhl aTOMOB M KaTHOHOB
Menu u cepedpa. O6mas xapakrepuctuka d-anementoB 1b rpynnel. Baxkneiimue coenuHeHus,
collepkamie aTtoMbl Memu © cepeOpa. OOpa3oBaHME  KOMIUICKCHBIX  COCIHHCHUH
(rMIPOKCOKOMILIEKCHI, aMMUHOKOMILIEKCHI). AHAIMTHYECKHE peakiuu Ha KaThnoubl Cu®t, Ag”,
3. 3anaya.

Jducounimaa: XUMMUS

3K3AMEHAIIMOHHBIA BWIET Ne 17
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1. Tepmoaunamuueckue ycinoBusi paBHOBecusi. CrtanmaprtHas sHeprus ['mb0ca oOpasoBanHus
BEIIECTBa, CTaHIapTHas sHeprus ['mb6Oca Omonormueckoro OKHcIeHHs BemecTBa. CraHmapTHas
sHeprusi ['mb6ca peakuuu. I[Ipumepbl HK3EproHUYECKUX M DHIECPrOHHUYECKHUX MPOLIECCOB,
MIPOTEKAIOLIUX B OpraHu3Me. [[puHIum 3HepreTuyecKoro COnpsHKEeHus.

2. Xumust OMOTEHHBIX 3JEMEHTOB d- OJloKa. DJICKTPOHHBIE CTPYKTYpbl aToMa M KAaTHOHA
xpoma. BakHelmme coeauHEHHs, CoJep)Kallue aToOMbl Xpoma. buonornyeckas posb.
3aBHCUMOCTh  OKHCIUTEJILHO—BOCCTAHOBUTEILHBIX U KHUCIOTHO—OCHOBHBIX  CBOMCTB
COCMHECHUN XpOMa OT CTETNICHU OKHUCIICHHUS JJIEMEHTA. AHAJIUTHYCCKUE PEaKIIMU Ha KaTHOHBI
Cr.

3. 3agauya.

Jducounimaa: XUMMUS

IK3AMEHAIIMOHHASA 3AJAYA Ne 20

PaccuuraTte paBHOBeCHbBIE KOHIIEHTpauun Hz u Iz, ecinm u3BeCcTHO, YTO UX
HavyaJbHbIC KOHIICHTpauu cocTaisuik o 0,02 MoJib/J1, a paBHOBECHAs
koHuentpanus HI pasua 0,03 moub/m.

Jducnunimna: XUMUSA

IK3AMEHAIIMOHHAS 3AJTIAYA Ne 25

Omnpenenuts crenenb auccormanuu U pH B 0,05M pactBope CH3COOH.ykcycHON KHCIIOTBI
(K=1,75 -10%).

8. YueOHo-MeTOaMuYeckoe W HHPOPMALMOHHOE o0ecrevyeHHe TUCHUIJIMHBI (MeYaTHBIE,
3JIeKTPOHHBbIE U31aHUS, HHTEPHET U APyrue ceTeBble pecypchl).
8.1. [lepeueHb OCHOBHOI JIUTEPATYpPHI:

Koi-Bo
HK3EMILIIPOB
HaunmenoBanwue cornacHo 6ubimorpadudeckum TpeGoBaHUSIM
1/ Ne B Ha
oubmu | xadenp
OTeKe | e

1. Ob6mas xumus: yueOHuk/ A.B.XKomuun; nmon pea. B.A.Ilomnkona, 300
A.B.Komnuna.- M.: T'EOTAP-Meaua, 2014. — 400 c.
2. O6mas xumus. buodmsnmyeckas xumusa. Xumus OHOTEHHBIX 435
AJIEMEHTOB. YUeOHUK JUIsi MeAMIIMHCKUX BYy30B. FO.A. Epmios, B.A. 165
[TonkoB, A.C. bepnsun u np., / mox pen. B.A.IlonmkoBa — M.: 93
Bricimag mkomna, 1993, 2000, 2007. 560 c.,
3. OO6mass xumusa. YUeOHHK Uil MeTUIMHCKUX By30B./B.A.Ilomnkos, 397
C.A.Ily3akos,. - M, [DOTAP Menua, 2009 r. 976 ¢
1.2. IlepeyeHb JONMOJHUTEILHOM JUTEPATYPHI

Kon-Bo
9K3EMIUISIPOB
n/m
No HanmenoBanue coriacHo 6ubnuorpaduyeckinm TpeGoBaHUSM B Ha
oubmm | xaden
OTEKE | pe
1 Xumus: OCHOBBI XMMHH KUBOTo: YueOHUK A By30B.B.M. Cnecapes 15
| — CI16: Xummsnar, 2000. -768 c.: um.
) Jlenckuii A.C. BBeneHue B OMOHEPraHMYECKYI0 W OHO(DU3HUYECKYIO 737
' XUMHUIO: Y4eOH. mocobue Ui CTYyIEHTOB METUIIMHCKHX BY30B.- M:
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Bricr. mk., 1989.-256¢.: wi.

8.3. IlepeueHb MeTOAMYECKUX PEKOMEHIAIUI VIS CAMOCTOSATE/IbHOW padoThI CTY1CHTOB:

No

HammenoBanwue cornacHo 6ubnuorpaduyeckum TpeOoBaHUSIM

Koa-Bo
IK3eMILISIPOB

B Ha
oubmuor | kadeap
eKe e

1. | omkoB B. A., Ilpaktukym mo oOmeii xumuu. buodmusmueckas
XUMUs. XUMHUS OMOT€HHBIX aeMeHTOB. M.: Bricmias mkoia, 2001
INonkoB B. A., Ilpaktukym mo oOmeii xumuu. buodmusmueckas
XuMUs. XUMHUA OMOreHHbIX 21eMeHToB. M.: Axkagemus, 2005.-100c.

2. | Xumus: yaeOHo-meroauyeckoe nocoodue /coct. C.B. 3umuna, M.C.
[Muckynona, 1.B. XnanoBuy; nox obur. pen. A.C. I'opaenosa. - H.
Hosropoa: UznarensctBo IIMMY, 2019. - 247 c.

154 c.

3. | XumMusi OHOTeHHBIX 3JIEMEHTOB: Y4eOHO-METOIUYECKOE IOCOOue
/coct. C.B. 3ummna, M.C. [Muckynora, U.B. XXmxanosud; mox ooOmr.
pen. A.C. 'opaenoBa. — H.Hosropoxa: M3narenscto [IMMY, 2019. —

8.4. :‘)J'ICKTpOHHBIe O6p8.30BaTeJ'II>HI>IC pPeCypChI, HUCIHOJB3YEMBIC B IPOLHECCC IMPCIIOAaBaHUA

JUCIUIUINHEI:

8.4.1. Buytpennss anekTponHas 6ubnuoreynas cucreMma ynusepcuteta (BOBC)*

Haumenosanue Kpamxkas xapaxmepucmuka | Ycirosus oocmyna | Konuuecmeo
91eKMPOHHO20 (konmenm) noJv3oeameneti
pecypca
Buyrpennss Tpynbt npodeccopcko- | ¢ moboro | He orpannueno
JIEKTPOHHAs MPernoJaBaTeIbCKOr0  COCTaBa | KOMIIBIOTEPA,
OoubnuoTeyHas aKaJeMHU: Y4eOHUKH U | HaxojsIerocs B
cuctema (BOBC) yueOHbIe nocobus, | cetu UnTepHer, mo

MOHOTpaduH, COOPHHKY | MHIAUBHIYAILHOMY

HAy4YHBIX TPYAOB, Hay4HbIC | JOTHHY U HapOJIIO

CTaThH, JUccepTanuy, | [DIeKTPOHHBIN

aBTopedeparsl  aucceprauuid, | pecype] — Pexum

MIATCHTBHI. nocryma:http://95.7

9.46.206/login.php

8.4.2. DnexTpoHHBIC 00pa30BATEIBHBIE PECYPCHI, MPUOOpPETAEMbIE YHUBEPCUTETOM
Haumenosanue Kpamxkas xapaxkmepucmuka | Ycioeus oocmyna Konuuecmeso
91eKMPOHHO20 (konmenm) noaivzosamern
pecypca el
OnektpoHHass 0a3a | YueOHas auTepaTypa +|c moboro | Obmmas
JAHHBIX JIOTIOJTHATEIPHBIE ~ MaTepHaJIbl | KOMITBIOTEPA, MIOJIIIHCKA
«Koncynprant (ayauo-, BUJICO-, | HaxoxasAmierocsa B cetu | IIMMY
CTYJICHTa WHTEPAKTHBHBIC Matepuansl, | UaTepHeT, o

TECTOBBIC 3a/1aHus) JUISL | UHIUBUTyaJIbHOMY

BBICIIETO  MEIWIUHCKOTO | | JJOTHHY M MApOII0

(bapmaleBTUUECKOTO [DJ1eKTpOHHBII

o0pa3oBaHUsL. pecypc] — Pexum

W3nanus, cTpyKTypHpOBaHbI MO | JOCTYMA:

CHCTIHATEHOCTSIM u | http://www.studmedli
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JUCHUIIIIMHAM B COOTBETCTBHU C

b.ru/

nerctBytomumu GI'OC BIIO.

DJIEKTpOHHAS YyeOHas u Hay4Has | C mroboro | O6mas

OubnnoTeuHas M€ IMI[UHCKAs JUTEepaTypa | KOMIBIOTEpa, IO/ CKA

cucrema «bykamn» POCCHUICKUX U3AATENbCTB, B T.4U. | Haxoadierocsa B cetu | [IMMY
TIEPEBOIBI 3apyOexHbIX | THTEpHET MO JOTHHY
W3JaHUH. u apoJIto, c

KOMITBIOTEPOB
aKaJCMUU.

Jos YTECHUS
JNOCTYIHBI  U3JaHUS,
Ha KOTOpBIC
odopmiieHa
ITO/IITHCKA.
[DJ1eKTpOHHBII
pecypc] — Pexum
nocryma:http:// www.b
ooks-up.ru/

«bubnuormnounck» WuterpupoBannsiii nmouckoBsiid | g TIMMY  otkpeit | OOmias
CEPBHC «EJMHOTO OKHa» JUIS | JOCTYI K JICMOBEPCHH | IMOAIHCKA
3NEeKTPOHHBIX Karanoros, ObC | mouckoBoii cucremsl | [IMMY
U ITOJTHOTEKCTOBBIX 0a3 MaHHBIX. | « BHOIMOMOKNCKY:

Pesynbrarel emuHoro mowucka B | http://bibliosearch.ru/
JIEMOBEPCUH BKJIFOYAIOT | pimu.

JOKYMEHThI U3 OTE4YEeCTBEHHBIX

U 3apyOCKHBIX 3JIEKTPOHHBIX

oubmuorek W 0a3 JaHHBIX,

JOCTYITHBIX ~ YHHBEPCUTETY B

paMKax TOJINKCKH, a TaKKe M3

0a3 JTAHHBIX OTKPBITOTO

JOCTYyTIA.

OteuecTBEHHbBIC [Tepuonnueckue W3aHMA | - C  KOMIIBIOTEPOB

3JICKTPOHHBIC MEIHMIIMHCKON TEeMaTUKH W II0 | aKaJeMHH Ha

MIEPUONUECKUC BOIIPOCAM BBICIICH IITKOJIBI wiatopme

W31aHus AJICKTPOHHOU

OuOINOTEKHU
eLIBRARY.RU
-KYpPHAJTBI

n3/1-Ba
«Mennachepar -c
KOMIThIOTEPOB
OMOINOTEKH UITH
MIPEIO0CTaBIISIOTCS
OMOJIMOTEKOM o
3asBKE IMOJIb30BATEIIS
[DneKTpOHHBIH
pecypc] — Pexum
nocryma:https://elibra
ry.ru/

MesxayHapoaHas Web of Science oxBatsiBaer | C KomIbioTepoB | C

HAyKOMETpHUYECKasl | MaTepHalibl MO ecTecTBeHHbIM, | [IUMY JOCTYI | KOMIIBIOTEPO

0a3a maHHbeiX «Web | TEXHHYECKHM, OOIIECTBEHHBIM, | CBOOOIHBIM B [IMMY
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of Science Core | ryMaHUTapHBIM HaykaMm; | [DNeKTpOHHBIN JOCTYTI
Collection» YUUTBHIBAET B3auMHoOe | pecypc] — JlocTyn K | cBOOOIHBINM
LUTUPOBAHNE nyOsnkanui, | pecypcy 1o ajpecy:
pas3pabaTbIBaeMbIX u | http://apps.webofkno
IpeJocTaBiIsseMbIX  Kommanuel | wledge.com
«Thomson Reuters»; o0mamaer
BCTPOCHHBIMH BO3MOKHOCTSIMHU
MONCKA, aHAJIN3a W YIPABICHHUS
oubmmorpaduuecko
nHpOpMannen.
8.4.3. Pecypchl OTKPBITOrO AOCTYIIA
Haumenosanue Kpamkas xapakmepucmuka (konmenm) Yenosus
INEKMPOHHO20 oocmyna
pecypca
®denepanbHas Bxirouaer 37€KTpOHHBIE AHAJIOTH II€YATHBIX U3JIaHUHN | C 100010
AIIEKTPOHHAS U OpUTHHAIBHBIC DJJICKTPOHHBIE  W3JAHHA, HE | KOMIBIOTEpa,
MeIUIUHCKasI UMEIOIME aHaJoroB, 3a(UKCUPOBAHHBIX HAa MHBIX | HAXOMALIETOCs B
oubnmorexa HOCUTEIISIX (auccepranuu, asTropedeparsl, KHHTH, | ceTH VHTepHeT
(OOMB) KYpPHAJIbI U T.J.).
[DneKTpOHHbIH pecypc] — Pexum
noctyna:http://H30.pd/
Hayunas Kpynueiimuit poccuiickuii ”HGOPMAIMOHHBIN MOpTad | C 000T0
JJIEKTPOHHAs B O0JacTM HayKH, TEXHOJOIMM, MEIULMHbI U | KOMIIBIOTEpA,
oubmmoreka eLIB | oOpa3zoBanms, conepxamuii pedepaTsl W TOJTHBIE | HAXOAIIETOCS B
RARY.RU TEKCTHI Hay4YHbIX cTared M  mnyOnukauuid. | cetu MHTEpHeT.
[OnexTpoHHBI  pecypc] — Pexum  nocryna:
https://elibrary.ru/

9. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne JUCIUILIHHBI.
VY4ueOHbIE ayIUTOPUHM U TPOBENEHUS YYEOHBIX 3aHATHH 10 JUCHMIUIMHE OCHAIIEHBI
000pyIOBaHUEM M TEXHUUECKUMH CPEeICTBAaMU O0yUEHUS.
[TomenieHus Ui CAMOCTOATENBHOM paboThl 00YJArOMINXCS OCHALCHBI KOMITBIOTEPHON TEXHUKOU €
BO3MOXXHOCTBIO TMOJAKIIOUEHUs1 K cetu «l/HTepHeT» u obecrmeueHbl JOCTYIOM B JIIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BATEIBHYIO CPEAY OpTaHH3aIIH.
[Ipu ocymecTBIeHNH O00pa30BATENBLHOTO Mpollecca MO AUCHUUIUIMHE HCIOIb3YeTCd KOMILUIEKT
JMIIEH3UOHHOTO W CBOOOJHO pPACIpOCTPAHSIEMOTO IMPOrPAMMHOIO OOecreueHusi, B TOM YHCIe
OTEYECTBEHHOT'O MPOU3BO/ICTBA.
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