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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeropun Kop un Kop v HamMeHOBaHue (3HaTb, yMeTb, BRageThb,
(rpynnbi) HauMeHOBaHue MHOMKaATOpa OOCTUXXEHUA COOTHECEeHHbIe C
Py o KOMNEeTeHLUUun KOMMNEeTeHLUun MHOMKATOpPaMM
KOMMNeTeHLUNn
OOCTUXXEHUA KOMNeTEeHLUU)
O6uenpotdeccnoHanbHble KOMMETEHLN
ONK-1 CriocobeH
MNCMNoJIb30BaTh
OCHOBHblE
buonoruyeckue,
(pun3mko-
XUMU4eckue, OMNK-1.1 NpumeHseT .
3HaTb CBONCTBA XUMNYECKNX
XUMUNYEecKune, OCHOBHble bruonornyeckume
BELLECTB Ha OCHOBE
MaTemMaTun4yeckme MeTOoAbl aHa/M3a Ans
MpogeccnoHanbHa . 3JIEKTPOHHOI0 CTPOEHMSA UX
MeToabl ANs pa3paboTKu, nccnenoBaHnin
1 METO40/10rns ATOMOB 1 MOJIOXKEHNS B
pa3paboTkuy, 3KCMepPTU3bl IEKaPCTBEHHbIX .
. MNepuonnyeckom cucreme
nccnenoBaHum n CpencTB U JIEKapCTBEHHOT 0
3/1IEMEHTOB.
3KCMepTu3sbl pPacTUTENIbHOIO Cblpbs
JIEKAPCTBEHHbIX
CpeacTs,
WN3roTOBJIEHUS
JIeKapCTBEHHbIX
npenapaToBs

OMK-1.2 MNpumeHseT
OCHOBHbIE (PU3MKO-
XUMNYECKNE N XUMNYECKUNe
MeToAbl aHannsa angs
pa3paboTKun, nccnenoBaHnin
9KCMEePTU3bl JIeKapPCTBEHHbIX
CpencTB, NEKAPCTBEHHOMO
PaCTUTENBHOO ChIPbS 1
Bronormnyecknx 06 beKToB

Bnagetb OCHOBHbIMU
3KCMepMMeHTa bHbIMU
nccnenoBaHns usnko-
XMMUYECKNX CBONCTB
XUMUYECKUX CoegNHEHNN.

OMMK-1.3 NpumeHsieT
OCHOBHble MeToAbl (PU3NKO-
XUMNYECKOro aHaamsa B
N3roTOBJIEHNN
JIeKapCTBEHHbIX NpenapaToB

Bnagetb OCHOBHbIMU
3KCMepMMeHTa bHbIMK
MEeTOoJaMN CMHTE3a
XVMUYECKNX COeNHEHNN.

OlK-1.4 MNpumeHseT
MaTeMaTnyYecKne MeToabl 1
ocylLecTBnseT
MaTeMaTunyeckyto 0bpaboTky
JlaHHbIX, NMOJIYYEHHbIX B X0A4€e
pa3paboTKN NeKapCTBEHHbIX
CpencTB, a Takxe
nccnenoBaHuUim U SKCNEPTU3bI
JIeKapCTBEHHbIX CPeAcCTB,
JIeKapCTBEHHOI 0
PACTUTENBHOIO ChIpbs 1
buonornyecknx o6 bLEKTOB

YMeTb npefckasbiBaTb
BO3MOXXHOCTb MpOTeKaHus
XUMUYECKMX MPOLIECCOB U
OMUCbIBAaTb UX KUHETUKY.

2. MecTo gucumnnautdbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo gucumnanHbl (Moyns) B CTPYKTYpe 06pa3oBaTeNbHON NporpaMMbl: obsa3aTenbHas 4acTb

4




Kopn
KoMn
eTeH

uun

MpepwecTsylowmne
ANCLUMJIUHDI

MapannenbHO ocBauBaeMblie
AUCLUNJINHDI

I'Iocnep,ylou.wle AUCUUNJIUHDbI

OnkK-1

Buonoruna; MatemaTtuka; Y4ebHas
npakTWKa: NoseBas NpakTuka no
boTaHuke; Pnsnka

AHannTnyeckas Xumuns;
brnoTtexHonorus; boTaHuKa;
KonnongHaa xmMmunsa; MatemaTuka;
OpraHunyeckas xumus; NMoarotoeka
K cOoa4ye v cgadva rocysapcTBEHHOro
3K3aMeHa; Mpon3BoLCTBEHHAs
NpakKTUKa: NpakTuKa rno KOHTPOJIIO
KayeCTBa JIeKapCTBEHHbIX CPEACTB;
[Mpon3BOLACTBEHHAA NPaKTUKa:
npakTuKa no apMaLeBTU4EeCKON
TexHoJsiornm; CoBpeMeHHble MeToAbl
XMMNYECKOro aHanmsa
JIEKapCTBEHHOI0 PaCcTUTEJIbHOMO
Cbipbsi; YyebHas npakTuKa:
npakTuKa no obuyen
(hapMaLLeBTUYECKOW TEXHONOrUN;
YyebHas NpakTMKa: NpakTuKa no
(hapmakorHosum; ®apmMakorHo3uns;
QapmaLeBTnYecKas TexXHo0rns;
QPapMaLeBTMYecKas XuMns;
dusnyeckan xmmus

3. 06beM aucumMnamHbl (MOoAynsA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoaM4yecTBa
aKaAeMU4yeCcKMUX YacoB, BbiAeJIEeHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopasaTesieM (No BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyuvarowmxcs
Bcero 4acos 1 cemecTp 2 ceMmecTp
yacos / yacos /
. [ yacoB B
Bup yuebHoin paboThl - 4acoB B 4acoB B
3N1IeKTPOHHOM - .
dbopme 3N1eKTPOHHOM | 3JIEKTPOHHOM
¢dopme ¢dopme
AyaouTopHas KOHTaKTHas paboTta (Bcero), 112 64 48
B TOM Yucne:
JNabopaTopHble paboThl 48 16 32
JNlekuunn 48 32 16
MpakTnyeckume 3aHATUA 16 16 0
BHeayauTOpHaa KOHTakTHaa paborta, KCP 7 4 3
CaMocToaTenbHasa pabora (Bcero), 70 49 71
B TOM Yucne:
BbIMOJIHEHWE 3a4a4, 3aaHUIN, YNPaXHEHWI (B TOM 36 25 11
4ynucne pasHOypOBHEBLIX)
NoAroToBKa K NlabopaTopHbIM paboTam 34 24 10
KoHTponb 63 27 36
UToro: yac 252 144 108
UToro: 3.e. 7 4 3




4. Copep>XaHue aucumMniauHbl (Moayns), CTPYKTypupoBaHHoe no TeMaM (paspenam),
C YyKa3aHueM OTBeieHHOro Ha HUX KoJiIM4ecTBa aKaseMU4eCKMx 4acos U BUAOB
y4eOHbIX 3aHATUN

Bupbl yuebHOM
Harpysku u ux
No
HauMeHoBaHMWe pa3gena AUCLUNIAMHI TPYAOEMKOCTb, Hachl
paspena
Bcero
N3 | AP (N3 | CPC
Yyacos
1 TeopeTunyeckmne 0CHOBbI X1MUU 146 | 6| 12 38
2 ObLwne 3aKOHOMEPHOCTY XMMUYECKUX MPOLLECCOB 62| 2] 12 22
3 Teopus pacTBOpOB 61414 | 12 26
4 INEeKTPOXMMUYECKNe NpoLecchl 61414 13 27
5 HeopraHnyeckas xumus. O630p CBONCTB 3/1IEMEHTOB. 16132 0 | 21 69
KCP| 0] 0| O 0 7
Koutpone| O [ 0 | O 0 63
WNrtoro| 48|48 16| 70 252
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
KonuyecTtso
Ne HauMeHOBaHMe Copep>xaHue neKuum Yyacos /
Tema nekuum (mepeyeHb ONOAKTUYECKNX € ANHWLL: 4acoB B
3aHATUA paspena .
paccMaTpyBaeMbIX NOATEM, BOMPOCOB) | 3/IEKTPOHHOM
cdopme
1 cemecTp
BeepgeHue. Xumusa Kak pasgen
€CTeCTBO3HaHUS - HayKa O BeLlecTBax u
nX NpeBpaLLeHunsx. Posib xummnn B
BBepneHne. N3yYeHUN NPUPOLbl 1 Pa3BUTUN HAYKU 1
TeopeTnyeckue A y prpon P Y
1 OCHOBHble TexHUKU. OCHOBHbIE MOHATUS U 3aKOHbI 2
OCHOBbI XUMUW 3
MOHATUS XMW, | COBPEMEHHON XUMUKN. 3aKOH
3KBUBaNeHTOB. MonsipHas Macca
3KBUBAJIEHTOB MPOCTbIX U CII0XHbIX
BELLECTB.
CoBpeMeHHas HOMeHKNaTypa
HeopraHUYeckmnx BeLlecTs. MpocTbie n
BeepneHwe. CNOXHble BellecTBa. Pa3nnyHble Knacchbl
TeopeTnyeckue N
2 OcHoBHbIe COeVHEHNN: OKCUAbI, KNCNOThI, COMN. 2
OCHOBbI XUMUW
noHATUS xummm. | MonyyveHne, nsnyeckne n XMMmnYeckmne
CBOWNCTBA, CTPYKTYPHO-rpadmnyeckmne
hopmynbl.
OCHOBHble CBeEeHNSA 0 CTPOEHUN aToMa.
KBaHTOBbLIV XapaKTep n3nyye-Hus u
NOrnoweHna aHeprun. YpasHeHune
MnaHka. KopnyckynspHble 1 BOJIHOBbIE
TeopeTuyeckune CtpoeHue y
3 cBoONCcTBa MNKpPoobbekToB. Co- 2
OCHOBbI XUMWUW BelLecTBa. y
OoTHoweHwe Jlyn ge bpownns. MpuHLMUN
HeonpegneneHHocTu NenszeHbepra.
KBaHTOBO-MexaHM4yeckas Moaesb
CTPOeHMs aToMa.




TeopeTnyeckue
OCHOBbI XUMWUW

CTpoeHue
BelLecTBa.

XapaKTepucTrKa NOBeAEHNA NEKTPOHA
B aTOMe CUCTEeMOW KBaHTOBbIX Yucen; s-,
p-, d- n f-opbutanu. MpuHumn
(hOPMUPOBAHUSA INEKTPOHHON CTPYKTYPbI
aToMoB: 3anpeT [Maynn, npasuno NyHaa,
NPUHLMIM HAUMEHbLLIEN SHEPrN (MPaBuIo
KneykoBCKOro). 91eKTPOHHbIE hopMy bl
3/1eMeHTOB. fIBfIeHNe «NMPOCKOKa»
(«npoBana») 31eKTPOHOB.

TeopeTuyeckune
OCHOBbI XMUK

CTpoeHue
BellecTBa.

Mepunogunyeckas cuctema snementos [.U.
MeHpeneesa v NEPUOLNHECKUIA 3aKOH.
CTpykTypa cuctemsl. Mepunolbl, rpynrbl,
noarpynnbl. 0630p CBONCTB 3/1€MEHTOB B
COOTBETCTBUU C UX NOJIOXKEHNEM B
nepuoanyYeckon cmcteme. 3akoH Mosnu.
SHeprusa noHm3saumm, CpoacTao K
3NEKTPOHY, 3JIEKTPOOTPULIATENIbHOCTD.
I3MeHeHne Benn4mH pagmycos aTOMOB U
NOHOB B Nepuoax u rpynnax.

TeopeTnyeckue
OCHOBbI XMUK

XuMmmnyeckas
CBA3b U
CTpOEHUE
MOJIEKY .

OCHOBHbIE BMAblI XMMNYECKOWN CBA3N.
CoBpeMeHHble npeacTaB/eHns o
npupoLe XMMNUYECKON CBA3N.
KoBaneHTHasa cBA3b. MeTobl ONMcaHns
ee: MeTo[] BaJIeHTHbIX CBSA3EN 1
MOseKynapHbix opbutanein. CBOMCTBa
KOBAJIEHTHOW CBA3M: HAMpPaB/EHHOCTb,
HaCbILLLAeMOCTb, NOJIAPU3YEMOCTb.
MoHATUe 0 rbpnansaLmm aToMHbIX
opbuTtanen. MNonapusyemocTb n
NOSIAPHOCTb CBA3W. DNEKTPUYECKUNI
MOMEHT aunons. OAnHapHbIe N KPaTHbIE
CBSA3M. 30HHaA Teopus CTPOeHUs
TBEpLoro tena. Metannsl,
MoJIYNPOBOAHWKN, ONINEKTPUKMN 1
CBEPXMPOBOLHUKMN.

TeopeTunyeckune
OCHOBbI XMUK

Xnmmnyeckas
CBA3b U
CTpoeHue
MOJEKY.

[lOHOPHO-aKLLeNTOPHbIE CBA3N.
KoMmnnekcHble coeguHeHuns. X cTpyk-
Typa v Knaccudukaums. Komnnekcoob-
pa3oBaTesin U NUraHabl, KOOpAUHaLN-
OHHble Yncna. NoBegeHne KOMMNIEKCoB B
pacTBopax. KoMnnekCHble 1 OBOWMHbIE
conun. NMoHATME 0 KOHCTaHTax
HECTONKOCTMW U YCTONYMBOCTMW.
Me)XMoneKynspHble B3auMoLeNCTBUS.
BopopoaHas cBsA3b. IOHHbIE CBA3WN.
CBoiicTBa COEQNHEHNN C MOHHOWN CBS3bIO.
MpuHUKMN
KOMMAeMeHTapHOCTU.OCHOBHbIE
MOJIOXKEHNSA METOAa MONEKYNSPHbIX
opbuTtanen. Cesi3biBa-toLLME,
HeCBA3bIBAKOLLME W Pa3pbIXig-toLne
opbuTanu. BansHue xapakTtepa
nepepacnpegesieHns 31eKTPOHOB Mo
MOJIEKYSIAPHBIM OpbUTaNAM Ha nops-aok,
3HEepruo, AANHY CBA3N. MNpumepsl
3aMoJIHEHMS MOJIEKYNSPHbIX opbuTanen
[ABYXaTOMHbIX MOMEKYN (FroMo- 1
reTepoaTOMHbIX) 3/1eMeHTOoB | u I
nepuoLos.




MOHSATUE O BHYTPEHHEN SHEPrun U
3HTaNbMNU. DK30TEPMUYECKME U
3HI0TEPMUNYECKIME MPOLIECCHI.

Obwme TepMoxummnyeckune ypaBHeHUs. 3akoH
DHepreTuMKa
3aKOHOMEpPHOCTU ['ecca n cnenCTBUS U3 HEro.
8 XUMUYECKNX
XUMMNYECKNX eaKLMil Tepmoxummnyeckune pacyeTsl. MNoHsaTre 06
npoL,eccos P ' 3HTponun. Heprusa MNbbca Kak
KpUTEPWIA BO3MOXKHOCTW NPOTEKaHNS
XUMUYECKNX peakumin. TepMoanHaMnKka
OTKPbITbIX CUCTEM.
OCHOBHblE MOHATUA XMMUYECKOW
KUHETUKKN. PaKTOpbl, BAUSIOLNE Ha
O6wwne CKOPOCTb XMMUYECKMX PeaKLnin. 3aKoH
Xumnyeckas AencTylowmx macc. NMoHsaTre 06
3aKOHOMEpPHOCTH
9 AMAYECKIX KUHETUKa n 3HepreTuyeckom bapbepe, akTUBHbIX
NPOLLECCOR paBHOBecCHe. YyacTuuax, sHeprum akTmeauuu. MoHaTue
P 0 reTeporeHHOM 1 roMoreHHoOM
kaTanuse. MNpuHLUMNBI Knaccugukaumm
XUMUYECKNX peakLmn.
O6wne ObpaTuMble N HeobpaTUMble peakLuu.
Xumnyeckas Xumnyeckoe paBHoBecne. OCHOBHbIe
3aKOHOMEpPHOCTH
10 CAMAYECKIX KUHEeTUKa n (hakTOpLI, ONpefensoLwme HanpasieHune
paBHOBecHe. TEYEHNS peakLnil N Co-CTOSHME
npoL.eccos
paBHoBecus. MpuHuwmn Jle - LWaTtenbe.
Tennosble 3¢ eKTbl NPK PacTBOPEHUM
Teonus BeLecTB. Cnocobbl BbipaxeHns
P KOHLeHTpaLun pacTBOPOB. DNEKTPOJSINTbI
pacTBOPOB.
11 Teopusa pacTBopoB O6wwas N HE3NeKTPOJINTLI. Teopus
3/IEKTPOJSINTUYECKON ANCCOLMALLIAN BOAbI.
XapakTepucTuka.
CteneHb guccoumnaumm. KoHCTaHTa
auccoumanmm.
CunbHble 1 cnabble 31eKTPOINThI. 3aKOH
Teopus pa3basneHns OcTBanbha. KOHCTaHTI
P anccoumaumm cnabbix 3NEKTPOINTOB.
pacTBOPOB.
12 Teopwus pacTBOpPOB O6wwas CoCTOAHME CUIIbHBIX 3NIEKTPOJIMTOB B
pacTBopax. MoHATNe 06 akTMBHOCTMW.
XapakTepucTuka.
VloHHasa cuna pacteopa. KonnuratusHble
CBOWNCTBa pacTBOPOB.
VloHHoe npownseeneHue soabl. pH 1 pOH.
Teopus fnaponns conen. OCHOBHbIE CllyYau
P rmpaposnsa. MoHATNE 0 KOHCTaHTe U
pacTBOPOB.
13 Teopunsa pacTBopoB O6wwas cTeneHun rmaponusa. MoHatue o
npov3eeneHnn pacTBOPUMOCTU. YCII0BUSA
XapakKTepucTuka.
0CaXOeHUs 1N pacTBOPEHUS
MaJIopacTBOPUMOro 3/1IeKTPOJINTa
OKNCNNTENbHO-BOCCTAaHOBUTESIbHbIE
peakuumn, CTeneHb OKUCNeHNS.
Ba)KHenwme oKucamTenm un
BOCCTaHOBUTENN. Knaccudukaums
DNeKTpoXMMmyeckme
14 DNIeKTPOXMMUA. | OKUCINTESIbHO-BOCCTAHOBUTESIbHbIX
npouecchl

peakuuir. MeToAabl COCTaBNEHNA
OKNCANTENbHO-BOCCTAHOBUTENbHbIX
peakuuin (MeTolbl ypaBHMBaHNS
KO3(h(PNLIMEHTOB).




15

DNEeKTPOXUMUYECKME
npoLeccsl

DNeKTPOXMMUS.

dnekTpoxmmus. MNMoHaTtue ob
3JIEKTPOLHbLIX NOTEHLMaNax Ha rpaHuLe
MeTann-pacTBOp 3/eKTposnTa. Pag
CTaHLAPTHbIX 3JIEKTPOLHbIX
noTteHuymnanos. ®opmyna HepHcTa.
XUMUYeCcKne NCTOYHUKIY TOKa.
Knaccndpukaums. NansBaHn4eckumne
3JIEMEHTbI, aKKYMYNSA-TOPbI, TOMJIMBHbIE
3/1eMeHTbIl. DJIEKTPOJINS.
MocnenoBaTenbHOCTb @HOOHbIX U
KaTOLHbIX MPOLLEeCCOB. DNEKTPOIN3 C
pacTBOPUMBIM N HEPACTBOPUMBIM
aHo4aMW. DNEKTPOAU3 pacniiaBoB CoJiEN.
3aKOoHbI 3J1eKTpon3a. lNpuMeHeHne
3/1eKTPOJIM3a B XUMUYECKON TEXHOJIOTUN.

16

INEKTPOXUMUNYECKIE
MpoLecchl

DNEeKTPOXMMUS.

Koppo3unsa MeTassioB 1 CrJiaBoB.
Knaccuukaumsa n mexaHusm
KOPPO3MOHHbIX MpoLeccoB. Cnocobsl
3alLMThl OT KOPPO3UU: MeTaslJInYecKme un
HeMeTasl/InyecKme NoKpbITUS,
NPOTEKTOPHAasA U KaTo4Has 3almTa.
MprvMeHeHne NHrMbrnTopoB.

Utoro 3a cemecTp:

32

2 ceMecCTp

17

HeopraHunyeckas
xumms. 0630p
CBOWCTB 3JIEMEHTOB.

CBoOWNCTBA S-
3JIEMEHTOB.

bepunnuin, marHui. LLlenovyHose-menbHble
MeTannbl. O6Lwmin 0630p CBONCTB
coefvHeHu. NMoHATME XXeCTKOCTN BOAbI.
Cnocobbl ycTpaHeHus. CpaBHeHMe
CBOWNCTB ee AuaroHasibHbIX aHasloros
MarHus n anTus.

18

HeopraHuyeckas
xumuns. 063o0p
CBOWCTB 3JIEMEHTOB.

CowcTBa p-
3/1EMEHTOB.

Yrnepon. BasieHTHbIE COCTOAHUSA aTOMa
yrnepoga. KucsiopoHsle coeinHeHns
yrnepoga. YronbHas KUCI0Ta, ee CoMun.
CoenHeHMa yrnepoa C rajsioreHamu,
a30ToMm, cepon. CMHUAbHas KUCoTa.
LuaHngbl, TvouraHngbl. NpumeHeHne
yrnepoaa u ero COeAUHEHN.

19

HeopraHuyeckas
xumuns. 0630p
CBOWCTB 3JIEMEHTOB.

CowcTBa p-
3/1EMEHTOB.

dnemeHTbl noarpynnel a3ota. ObLas
XapakTepuctumka. A3oT. CoeiMHeHNs ¢
BOLOPOJOM: aMMUaK, rmapasuH,
rMAPOKCUIIAMUH, @30TOBOLOPOAHAA
Kucnota. A3uabl. Okcuabl a3ota. A30THble
KWCNOTbI, UX COMN, CBOWCTBA,
npvMeHeHune. Mony4yeHne a3oTHON
KUCNIOTbI B NMPOMbILLIEHHOCTH.
MpuMeHeHMe a30Ta 1 a30TOCOAEPIKALLMNX
COefNHEHN.

20

HeopraHuyeckas
xumms. 0630p
CBOWCTB 3JIEMEHTOB.

CowcTBa p-
3/1EMEHTOB.

®ochop. Pusnyeckne n xummn4yeckune
cBomncTBa. Okcuabl ocdopa.
CoepumHeHmna ocdopa C BOLOPOLOM,
ranoreHamm.

21

HeopraHnyeckas
xumunsi. 063o0p
CBOWCTB 3JIEMEHTOB.

CaoiicTBa p-
3/1EMEHTOB.

Cepa. dusnyeckme n xuMnyeckme
csoncTea. CepoBoaopoa, Cybpuabl.
Ycnosusa obpa3oBaHusa Cybhunaos.
Okcunpabl cepbl. CepHble KUCNOTbI U KX
conu. MNMonmTrnoHoBble KNCNOTbl. CBONCTBA
CONel CepHbIX KACNOT U UX NPUMEHEHME,
MpuMeHeHne cepbl N ee COeAUHEHNIA,
cofepxxalumx cepy.




22

HeopraHunyeckas
xumuns. 063o0p
CBOWCTB 3JIEMEHTOB.

CBoncTaa p-
3/IEMEHTOB.

lanoreHsl. O6LLas XapakTepucTuKa
CBOWNCTB. BogopoaHble coenHeHN s,
[pMeHeHnsa ranoreHos u
ranoreHBo40pOA0B.
Krcnoponcoaepxalliye KMCoThl XJ10pa,
Bpoma. OTHOCUTENbHAsA CMa KUCIOT.
OKNC/INTENbHO-BOCCTAHOBUTEIbHbIE
XapaKTepucTuky conein. KonebaTtenbHble
peakumu. NpriMeHeHne
KNCJI0POACOMEPKALLMX COe[UHEH N
ranoreHos.

23

HeopraHunyeckas
xumms. 063op
CBOWCTB 3JIEMEHTOB.

CsoncTBa d-
3JIEMEHTOB.

O6LLas xapakTepuCTuKa CBONCTB
noArpynnel XxpoMa. HaxoxaeHue B npu-
poge, nonyyYyeHue, npuMeHeHue.
XuMmnyeckne CBONCTBA: OTHOLLEHNE K
3JIeMeHTapHbIM oKucanTensam. Kncnotam,
Lenoyam, Boge. XmuMnyeckume
COeVNHEHNS CO CTEMEHbID OKUCNEHNS +2,
+4, +6. IX KNC/IOTHO-OCHOBHbIE CBOMCTBA
N OKNCJINTENIbHO-BOCCTAHOBUTESIbHbIE
XapaKTePUCTUKN. XPOMUTLI, XpOMaThbl 1
AnxpomaThl. [IpMMeHeHne Xxpoma n co-
LepXKallnux XpoM CoeaUHEHNN.
Moarpynna MapraHua. HaxoxaeHue B
npupoae, nosyvyeHune, NpuMeHeHue.
XuUMmnyeckne CBOMNCTBA: OTHOLLEHNE K
KNUCNoTaM, LWenoyam, Boae v
okncanTensam. Xmmmyeckume coegmHeHuns
MapraHua co CTeneHblo OKNUCNeHns +2,
+4, +6, +7. X KNCIOTHO-OCHOBHbIE
CBOWCTBA U OKUCANTENbHO-
BOCCTAHOBUTE/IbHbIE XapaKTEPUCTUKN.
MapraHueBble KUCAOTbI, UX CONN 1
npuMeHeHue.

24

HeopraHunyeckas
xumus. 063op
CBOWCTB 3JIEMEHTOB.

CsoncTBa d-
3JIEMEHTOB.

CemencTBo Xenesa. BaxHenwune
COeVHEHNS, XapaKTepUCcTuKa nx
CBOWCTB 1 npumeHeHne. CniaBbl Ha
OCHOBE Xene3a. XMMNYecKmne CBONCTBaA
COEAVHEHUN XKene3a COo CTEMNEHbI
okucnenusa +2, +3, +6. Xumnyeckune
coenHeHnst kobanbTa, HUKeNs +2, +3.
KoMnnekCcHble coeanHeHNs xenesa,
KobanbTa, HUKens. MpuMeHeHne xene-
33, KobanbTa, HUKENS N UX COeOUHEHWIA.

WToro 3a cemecTp:

16

WToro:

48

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

Ne
3aHATUA

HaunmeHoBaHue
pasgpena

CopepxaHue nabopaTopHOro 3aHATUSA

Tema nabopaTopHoro 3aHsaTUs (nepeyeHb ANAAKTUYECKUX €AUHNLL:

paccMaTpuBaeMbIX MOATEM, BOMPOCOB)

Konuyectso
Yyacos /
4YacoB B

31IeKTPOHHOM

cdopme

1 cemecTp

TeopeTuyeckue Knaccbl HeopraHnyeckmnx

OCHOBbI XUMUK COeVHEHNNA.

OCHOBHbI€ OKCUAbI N NX CBOWCTBA;
cnocobbl NoNyYeHWs KNCIOT; NoayYyeHne
1 CBOWCTBa PacTBOPUMbIX U
HepacCTBOPVMbIX MMAPOKCUA0B

10




TeopeTuyeckune
OCHOBbI XUMUWK

DKBUBANEHT.

MonsipHas Macca 3KBMBaJIeHTa:
onpegeneHne MoaSPHOM Macchl
JKBMBasIeHTa MeTanla
NonyMNKPOMETOLOM; OnpeaesieHmne
MOJIAPHOM MacChl 3KBMBaNEHTa CJI0XKHOI0
BeLLeCTBa.

TeopeTuyeckune
OCHOBbI XMUK

KoMnieKCHble coeAnHeHNS.

Mony4eHne 1 CBONCTBa KOMMIEKCHbIX
COeVHEHNI; YCTONYNBOCTb
KOMMJIEKCHbIX COeJUHEHNI N KOHCTaHTa
HECTOMKOCTU; y4acTne KOMMIEKCHbIX
COeANHEHNI B peakumnsax NOHHOIro
obmMeHa; BONHbIE COMN.

Obwue
3aKOHOMEPHOCTM
XUMUYECKUX
npoLeccos

CKOpOCTb XMMUYECKNX PEaKLInA.
XnMmnyeckoe paBHoBecue.

3aBNCUMOCTb CKOPOCTY peakLuum oT
KOHLEeHTpaLMn peareHTos 1
TemMnepaTypbl; 3aKOH AeNCTBUA Macc;
npasuno BaHT-Mohda; kKaTanms;
obpaTuMble peakuuv n caBur
XVIMUYeCKoro pasHosecus (MpuHLmn Jle
LLlaTenbe-bpayHa).

Teopust pacTBOPOB

[puroToBneHne pacTeopa KNUCIOThI.

MpuroToBieHne pacTBopa CONSHONM,
CEepPHOM Ny a30THOM KNCNOT 3a4aHHON
HOPMaJsIbHOCTU.

Teopus pacTBopoB

OnpegeneHune pH pacTBOpOB.
fnaponus conen

OnpegneneHne pH pacTBOpPOB KNCIOT,
rMAPOKCUIOB, CONEN; COCTaBNEHNE
YPaBHEHWU rMAPON3a; pacyeT
KOHCTaHTbl 1 CTEMNeHN rmaponn3a.

DNeKTPOXMMMyeckmne
npoveccsl

OKNCNNTENbHO-BOCCTAHOBUTEIbHbIE
peakuum.

MpocTble 1 CNoXHbIE BELecTBa B
KayecTBe oKucamTenen un
BocCTaHoBuTesei; OBP B pasfinyHbIX
cpepax; OKUCIMTEeNbHO-
BOCCTaHOBUTE/IbHAA ABONCTBEHHOCTb.

DNeKTpoXnMmnyeckme
npowieccsl

D1eKTPOXMMUYecKme NpoLecchl.

BblTecHeHve MeTanI0B MeTannaMu; psag
CTaHAAPTHbIX 3NEKTPOLHbIX
NOTEHLMAN0B; rajibBaHN4yeckme
3/1IeMEHTbI; KaTOAHbIA U aHOAHbIN
npoueccol; 94C ranbBaHN4ecKoro
3JIeMeHTa; NocaenoBaTeNbHOCTb
KaTOLHbIX N @aHOLHbIX MPOLECCOB;
3N1EKTPOIN3 C UHEPTHBLIM N PACTBOPUMBIM
aHoZI0OM.

WToro 3a cemecTp:

16

2 cemecTp

HeopraHuyeckas
xumuns. 063op
CBOWNCTB 3/IEMEHTOB.

0OnoBo, CBMHEL,.

B3anmopeincTBme ¢ pazbaBneHHbIMU U
KOHLLEHTPVPOBAaHHbLIMN KNCI0TaMK, Mo-
JlyYeHune 1 CBOICTBaA 0J10Ba U CBMHLA
(+2) n (+4), nony4yeHne n CBONCTBA
MasniopacTBOPUMBIX COeANHEHNI,
OKNCINTENIbHO-BOCCTAHOBUTEIbHbIE
CBOWCTBa COEANHEHWI 0J10Ba W CBUHLA.

10

HeopraHuyeckas
xumuns. 063op
CBOWCTB 3/IEMEHTOB.

OnoBo, CBMHEL,

KayecTBeHHble peakLummn Ha NoHbI P2+,
Pb4+, Sn2+, Snd+.

11

HeopraHuyeckas
xumusi. 0630p
CBOWCTB 3/1eMEHTOB.

A30T, hocop.

MonyyeHne aMMmaka, a3oTa 1 UX CBOW-
CTBa, NOJly4eHNe aMMMaYHbIX KOMMIEK-
COB, OKUC/INTENbHO-BOCCTAHOBUTESIbHbIE
CBOWCTBaA COJIEN a30TUCTOWN KUCOThI,
CBOWCTBA a30THOW KWUCJIOThI 1 ee CoNen.
KavyecTBeHHble peakuuy Ha noHbl NO2-,
NO3-.

12

HeopraHuyeckas
xumunsa. 063op
CBOWCTB 3/IEMEHTOB.

A30T, thocop.

docop 1 ero CBONCTBA, NOJyYeHne
OKCML0B (hocdopa, nonyyeHume u
CBOWCTBA CO-1en HoCHOPHON KUCAOTHI,
rnaponns ocaTtos. KavyecTBeHHble
peakunmn Ha noH PO43-.

11




MonyyeHne n CBOMCTBA Cy/b(MUA0B,
CBOWCTBA COJIe CEPHUCTOW KUCOTbI,

HeopraHuyeckas - .
B3aMMOJENCTBMNE CEPHON KMCNOThI C
13 xumusi. 0630p Cepa. 2
y MeTannaMu, OKUCIEHNE OpPraHnyeckmnx
CBOWCTB 3/1eMEHTOB. g g
COeAVHeHNI, Nony4yeHre 1 CBONCTBA
TNOCYIb(aTOB.
HeopraHuyeckas
14 XMMEH 0630 Cepa Cxema aHasm3a aHMoHOoB S2-, SO32-, )
M pa. $2032-, S042-.
CBOWCTB 3/1eMEHTOB.
MonyyeHne xiopa v XJIOPHON BOAbI,
Heopranmeckas noJiydeHne 1 ceoncTea bpoma n noaa
15 xumuns. 063op [anoreHsl y o P ' 2
y nony4yeHne 1 CBOMCTBA rajoreHnaoB
CBOWICTB 3/IEMEHTOB.
cepebpa 1 CBMHLA.
HeopraHuyeckas
16 xumusi. 0630p [anoreHsl Cxema aHanu3a rajaoreHua-moHoB 2
CBOWCTB 3/1EMEHTOB.
MonyyeHne n CBONCTBa COEANHEHNNA
XpoMma (+2), nosiy4eHne n CBONCTBA
oKcuaa u rmapokcmaa xpoma (+3),
HeopraHuyeckas A Ap Aa xp (+3)
OKUC/IUTENbHbIE CBONCTBA ANXPOMATOB,
17 xumunsa. 063op Xpom, monnbaeH, Bofbgpam. . 2
y YCTONYMBOCTb XPOMATOB 1 MXPOMATOB,
CBOWICTB 3/IEMEHTOB.
nony4yeHne XpoMaToB B peakLmsx
obmeHa, noslyyeHne n CBONCTBa
NepoKCcoCoeANHEHNIN XpPoMa.
HeopraHuyeckas
P KavecTBeHHble peakunn CrO2-, CrO42-,
18 xumusi. 0630p Xpom, MmonmbaeH, Bonbdpam. Cr2072- 2
CBOWCTB 3/1eMEHTOB. '
MonyyeHne cynbduaa n rmapokcmaa
MapraHua (+2), BocCTaHOBUTeNbHbIE
CBOWCTBa CoNel MapraHua (+2) B KUciowm
Heopranmyeckas N WeNoYHOM cpefie, NoslyyeHue n
19 xumusi. 0630p MapraHeu,. v PEAE, y 2
y CBOWCTBa AMOKCMAa MapraHua,
CBOWCTB 3/1EMEHTOB. C
nony4yeHne 1 CBOMCTBA MaHraHaToB,
OKUC/INTENbHbIE CBONCTBA
nepMaHraHaTOB B Pa3/iMyHbIX Cpeaax.
HeopraHuyeckas
20 xvmMinsi. 0630p MapraHe KavyecTBeHHble peakunn Ha NOoHbI Mn2+, 7
s ' Mn4+, MnO42-, MnO4-.
CBOWICTB 3/IEMEHTOB.
MonyyeHne n CBOMCTBa r’MAPOKCULO0B
MeTannos (+2) n xenesa (+3), nonyye-
HeopraHuyeckas HVe MasopacTBOPUMbIX COEANHEHWN,
21 xumusi. 0630p Xeneso, kKobanbT, HUKeNb. OKWUC/INTE/IbHO-BOCCTAHOBUTE IbHbIE 2
CBOWCTB 3/1EMEHTOB. CBOWCTBa conen xenesa (+2), nonyyerHve
1 CBONCTBA KOMIJIEKCHbIX COeAUNHEHNN
Xenesa, kobasbTa.
HeopraHuyeckas
22 xumuns. 0630p Xeneso, kobanbT, HUKENb KauecTseHHble peakLin Ha uokbi Fe2+, 2
s ' ' ' Co2+, Ni2+, Fe3+, Co3+, Ni3+.
CBOWCTB 3/1eMEHTOB.
B3aumopencTBme LUHKa C KUCIoTaMu 1
Leno4amm, noslyvyeHune n CBONCTBa
rMAPOKCUIOB U OKCMAOB LIMHKA, KaAMUs
HeopraHuyeckas Aap A Aos L A
. nptyTH (+1), (+2), nonyyeHme n ceon-
23 xumusi. 0630p LUWHK, KagMuiA, pTyThb. 2
y CTBa Cy/b(UAO0B LMHKA, KAAMUS U PTY-TH
CBOWCTB 3/IEMEHTOB. y
(+1), (+2), okucnuTenbHblE CBONCTBA
conet pTyTW, TMAPON3 CONEN LIMHKA,
Kagmus.
HeopraHuyeckas
24 XMMEﬂ 0630 LIMHK, KAMMI, PTYTb KavyecTBeHHble peakunn Ha NoHbl Hg22+, 2
. P ' + PTYTE. Hg2+, Zn2+, Cd2+.
CBOWICTB 3JIEMEHTOB.
WToro 3a cemecTp: 32
WTtoro: 48

4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN




Ne
3aHATUA

HaunmeHoBaHue
paspena

TeMa npakKTM4YECKOro 3aHATUA

Copep)xaHue NPaKTUYECKOro 3aHATUA
(nepeyeHb AMAAKTUYECKNX eUHNLL:
paccMaTpViBaeMbIX NMOATEM, BONPOCOB)

KonuyectBo
yacos /
4acosB B

3NEeKTPOHHOM

cdopme

1 cemecTp

TeopeTuyeckue
OCHOBbI XMUK

OCHOBHbI€ K1laCCbl HEOPraHNYeCcKnx
CoeHEHNN.

MonyyeHne n CBONCTBa OKCUAOB, KUCNOT,
OCHOBaHWI1 1 CoNell, cocTaBsieHne
MOJEKYJIAPHBIX U CTPYKTYPHO-
rpauyecknx GopmMysi XMmNYecknx
COefIHeHWI, HOMEHKNaTypa, B3aVMHble
npeBspaLLeHns Cpen-HUX, KNCbIX U
OCHOBHbIX COJEN.

TeopeTuyeckune
OCHOBbI XMUK

CTpoeHue aToma.

OnpepeneHne KBaHTOBbLIX YNCEN U
nocnefoBaTesIbHOCTUN 3aMnoIHEeHNS
aTOMHbIX opbuTanen B COOTBETCTBUM C
NMPUHLUMOM HaVMEHbLLENR 3Hepruu;
COCTaB/IeHNE 3N1eKTPOHHbIX 1
3JIEKTPOHHO-rpadmyecknx hopmyn
371EMEHTOB ¥ MPOCTbIX NOHOB;
onpeneneHne BasleHTHOCTEN U CTENeHN
OKUC/IEHNS 3N1EMEHTOB; OnpeaeneHne
TMa XMMUYECKON CBA3M 1 TUNa
rnbpuansauuy 3NeMeHTOoB B
COeAVHeHNsX; onpeaeneHne CTPYKTypsbl
MOJIEKYJT N NOHOB; XapaKTepMCTUKa
CBOWCTB COELMHEHMNI Ha OCHOBAHWM
nonoXeHnsa snemeHTa B Meproanyeckon
cucteme.

TeopeTuyeckune
OCHOBbI XUMUW

XUMUYECKUIA SKBMBANEHT, 3aKOH
SKBMNBAJIEHTOB

BbluncieHne s3kBuBaneHTa, haktopa
3KBUBAJIEHTHOCTU, MONSPHOM Macca
9KBMWBAJIEHTA NPOCTbIX U CIOXKHbIX
BELLEeCTB Mo ux dopmynam n B
XUMUYECKNX peakLmsax; 3aBUCUMOCTb OT
BaJ/IEHTHOCTM 3/1IEMEHTOB; onpeaeneHne
obbeMa 3KBMBaNIEHTA ra3oB; pacyeThl C
npYMeHeHNeM 3aKOHa 3KBUBAJIEHTOB.

Obuine
3aKOHOMEPHOCTN
XUMUYECKUX
npoLEeccoB

CKOPOCTb XMMUYECKIX peaKLnii.

KnHeTunyeckme pacyeTbl C NPUMEHEHNEM
3aKOHa AeicTBMA Macc 1 npasuia BaHT-
lothda; onpeneneHne HanpasieHns
CAiBUra XMMUNYeCKOro paBHOBECUS B
COOTBETCTBMM C NpUHLMMIOM Jle
LlaTenbe-bpayHa.

Teopus pacTBopoB

Cnocobbl BbipaxxeHns
KOHLIEHTpaLMy pacTBOPOB.

OnpepeneHne 1 pacyeT MaccoBOW 1
MOJIbHOWM 40NN, MOJIAPHOWA
KOHLLEHTpaLuuu, MONSIPHON
KOHLIEHTpauun 3KBNBaNeHTa, TUTpa
pacTBOPa; B3aUMHbIE NepecyeThbl
KOHLIEHTpaLuuiA pacTBOPOB.

Teopws pacTBOPOB

BoaopoAaHbIn nokasaTenb.
fnoponuns conen.

PacyeT KoHUeHTpaumi noHos H+ n OH-
NCXOLS U3 NOHHOMO NMPOon3BeLeHns BOLbI,
pacyeT pH 1 pOH; cTeneHb N KOHCTaHTa
Auccoumnaunu; pacyeTsbl C
MCMosib30BaHMEM 3aKOHa pa3baBieHuns
OcTBasnbAa; CoCTaBNeHUe ypaBHEHNN
rMAponsa.

3}16KTpOXVIMI/I‘-I€CKVIe
npouecchl

OKNCINTENbHO-BOCCTAHOBUTEIbHbIE
peakuunn.

CocTaBneHue ypaBHeHuin OBP meTogamu
3N1E€KTPOHHOI0 U 3/1IeKTPOHHO-NOHHOI O
6anaHca; onpeaeneHne BEPOSTHOCTY 1
HanpasaeHus npoTekaHnsa OBP.

SNeKTpoOXMMmyeckmne
npoveccsl

3J'I€KTp0XI/IMI/I‘-IeCKVIe npoueccol.

PacyeT 3neKTpoAHbIX NOTEHLMAOB C UC-
noJib30BaHneM opmysibl HepHcTa; co-
CTaBlieHNe CXeM rasjibBaHNn4eckmnx
3/1eMEH-TOB U ypaBHEHUI KaTOAHbIX U
aHOLHbIX npoLeccos; pacyeT 34C
rajlbBaHN4YeCKoro 3JIeMeHTa;
COCTaBJIEHME CXeM 3/1IeKTPoJIn3a
pacniaBoB 1N PaCTBOPOB C MHEPTHLIMU Y
pacTBOPUMbIMU @aHOLAMK; pacyeThbl C
NCMOJIb30BaHWEM 3aKOHOB 3/1EKTPOJIN3A.

13




WToro 3a cemecTp: 16

UToro: 16

4.4. Copep>XaHue caMoCToATeNIbHOM pPaboThbl

Copep>XaHue CaMOCTOATEJIbHOM

Bupn
HaumeHoBaHue y paboTbi KonuuectBo
CaMOCTOATESIbHOW
paspena paboThl (mepeyeHb ONAAKTUYECKUX eANHULL: YacoB
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
1 cemecTp
XVMUYeCKNI 3KBUBANIEHT, KNacchl
HeopraHMYeCcKnx CoOeaANHEHNA, CTPOEHME
BbinonHeHune
TeopeTnyeckune OCHOBbI aToMa, TUMbl U XapakKTEPUCTUKN
JomaluHero . ° 7
XUMUWN XUMMNYECKON CBA3U: MOHHOM,
3a4aHus. y g
KOBaJIEHTHOW 1 BOLOPOAHOM,
KOMIJIEKCHbIE COeUHEHMS.
lMoaroToBka K XUMUYECKNI S3KBUBANIEHT, KNacchl
TeopeTunyeckmne 0CHOBbI y N
MM nabopaTopHoON HeopraHn4ecknx coeJUHEeHNN, 5
paboTe. KOMIJIEKCHbIE COeUHEHMS.
Obuwune MoaroToBka K
3aKOHOMEpPHOCTH nabopaTopHom KNHeTMKa XUMNYECKNX peakLnia. 5
XMMMYyecKnx npoueccos | paboTe.
Obwme BbinonHeHune y
DHepreTnKa XMMUYEeCKNX peakLui,
3aKOHOMEPHOCTU JomalluHero - 7
CKOPOCTb XUMNYECKMX peakLnn.
XUMUNYECKMX MPOLLeCCOoB | 3afaHus.
MoarotoBKa K
y [purotosiieHne pacTBopa KNUCIOThI. pH 1
Teopus pacTBOpOB nabopaTopHom 5
rMoposns.
paboTe.
BbinonHeHune
PacTBopbl. KOHUEeHTpaLuna pacTsopos. pH
Teopus pacTBOpOB JOoMallHero 7
N rnaposns.
3afaHuA.
MNMoarortoska K OKMCNNTENIbHO-BOCCTAaHOBUTEJIbHbIE
DNeKTPOXMMUYECKMe y
NpOLLECCH nabopaTopHou peakLunn, NIEKTPOXUMMYecKmne 5
paboTe. npouecckl. Koppo3usa meTanos.
BbinonHeHune OKUNCNNTENIbHO-BOCCTaHOBUTESIbHbIE
DNeKTPOXMMUYECKME
NPOLLECChI JoMalLlHero peakLunn, 3INeKTPOXNMUYECKME peaKkLnn, 8
P 3a4aHus. KOppO3na MeTassioB.
WToro 3a cemecTp: 49
2 ceMecTp
HeopraHnyeckas MogroTtoBka K Ono.o, cBuHel,. A3oT, hoccop. Cepa.
xummna. 063op cBoncTe | nabopaTopHoM FanoreHbl. Xpom, MmonnbaeH, Bonbhpam. 10
3/IEMEHTOB. paboTe. MapraHeu,. XXene3o, kobanbT, HUKENb.
OnoBo, cBuHeL,. A3oT, gocgop. Cepa.
HeopraHuyeckas BbinoJsiHeHne H thocchop. Cep
. [anoreHbl. XpoM, MonunbaeH, Bonbdpam.
xumus. 0630p CBONCTB | AOMALUHEro 11
MapraHeu,. XXene3o, kobanbT, HUKENb.
3/1eMEeHTOB. 3a4aHus. »
LWHK, KagMURn, pTyTb.
Wtoro 3a cemecTp: 21
UToro: 70
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5. MepeyeHb y4eOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no

AucuunnuHe (Mmoaynio)

No
n/n

Bbubnuorpaduyeckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks 1 T.4.)

OcHoBHas nnTepaTypa

MuHkKa, H.J1. 3aga4v n ynpaxHeHusa no obuien xumum : y4eb. nocobue / H.

DNEeKTPOHHbIN

1 J. TnnHKa .- n3g., ctep..- M., KHopyc, 2016.- 240 c. pecypc
HeopraHnyeckasa xumma gns TeXHNYeCKUX 1 TEXHOJI0rMYeCKUX BY30B :
y4eb. nocobue B 2-x 4. / W. K. TapkyLwwuH [n gp.]; CaMap.roc.TeXH.yH-T, DNEKTPOHHBbIN

2
Obuwas n HeopraHuyeckas xumns.- Camapa, 2013.- 341 c..- Pexxum pecypc
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2276
HeopraHunyeckasa XxumMmna gas TeXHNYECKUX Y TEXHOIOrMYeCKUX BY30B :
yyeb.nocobue B 2-x 4. / U. K. TapkywwuH [n ap.]; CaMap.roc.TexH.yH-T, 3 y

JIEKTPOHHbIN

3 | Obwas 1 HeopraHu4yeckas XuMuns .- 2-e n3a., nepepab. n gon..- Camapa, .
2013.- 342 c..- Pexxum pocTyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1081
Obwasa xumMna gns TexHn4Yecknx By3oB : y4eb. nocobue B 2-x 4. / U. K.

1 MapkywwuH [n ap.]; Camap.roc.TexH.yH-T .- 3-e u3g., ucnp. u gon..- Camapa, DNEKTPOHHBIN
2012.- 404 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2277
Obwas xuMns N TeEXHUYeCKnX By30B : y4eb. nocobue B 2-x 4. / . K. 5 .

_ JIEKTPOHHbIN

5 |TapkywuH [n gp.]; Camap.roc.TexH.yH-T.- Camapa, 2012.- 234 c..- Pexxum ecvDC

poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2278 Pecyp
JononHnTeNnbHasa nutepaTypa
FapkywwuH, N.K. UnnocTpaunoHHbIA MaTepuran K JeKunsam no

6 HeopraHuyeckon xumuu : y4eb. nocobue / . K. MapkywuH, E. M. DNIeKTPOHHbIN
bexTepesa, O. B. JlaBpeHTbeBa; Camap.roc.TexH.yH-T.- Camapa, 2012.- 151 pecypc
C.

MapkywuH, N.K. WnncTpaunoHHbIA MaTepran K IEKLUaM no obwen xmmmm
: yyeb.nocobue / U. K. FapkywuH, E. M. 1BopsiHoBa; CaMap.roC.TEXH.YH-T, DNEKTPOHHBbIN

7
Obuwas n HeopraHuyeckas xumns.- Camapa, 2010.- 131 c..- Pexxum pecypc
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1716

YyebHo-meToanYeckoe obecneyeHune
N1X-16/12 CO0PHUK MHANBMAYANbHbIX AOMALLHWX 3aaHWiA MO Kypcy obLien .
: DNEKTPOHHbIN

8 | xumwun [TekcT]/T. B. l'ybaHosa [u ap.].; Camap.roc.TexH.yH-T, O6wias n g
HeopraHuy. xumus.- Camapa, Camap. roc. TexH. yH-T, 2011.- 48 c. Pecyp
JNlaBpeHTbeBa, 0.B. HeopraHmyeckas xumus : N1B6OpaToOpHbIN NPaKTUKYM /

0. B. NlaBpeHTbeBa, H. W. Jlncos, E. I'. JaHunywknHa; Camapckui 3 y
» o JIEKTPOHHbIN

9 | rocypapCTBEHHbIN TEXHUYECKUA yHUBepcuTeT, ObLias n HeopraHnyeckas g
Xumus .- 3-e nsg., ucnp. n gon..- Camapa, 2021.- 167 c..- Pexxum goctyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||5499
O6was xumunsa : nabopatop. npakTuKym / Camap.roc.TexH.yH-T, Obwas n

10 | HEOPraHm4eckas xnMus; cocT.: 0. B. JlaBpeHTbeBa, H. W. Jlncos.- Camapa, DNEKTPOHHbIN

2015.- 136 c..- Pexxum pocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2275

pecypc
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11

Mpumepbl peweHns 3agay u UHANBMAYasbHbIE 3a4aHNS MO XUMUNK
3/1emMeHTOoB : yyeb.-meTon. nocobue / E. M. bexTepesa [u ap.];
Camap.roc.TexH.yH-T, Obwaa n HeopraHuyeckas xmmuns.- Camapa, 2013.-

133 c..- Pexxum gocTyna:

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1875

DNIEKTPOHHbIN
pecypc

JocTyn obyyatowmxca kK IP HTB Caml TY (elib.samgtu.ru) ocylecTBnseTca NocpefCcTBOM 3J1IEKTPOHHOM
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHOro obecne4yeHus

obpasoBaTenbHOro npouecca nNo AucuunauHe (Moaynio), BKAOYas nepevyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMONb3YEeTCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOSIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
OnepaunoHHas cuctema Microsoft Windows Microsoft
1 | (CybnanueH3noHHbIn gorosop Nel010/17 oT (3apy6exHbIl) JInueH3noHHoe
01.06.2017 r.). Py
MakeT odmcHbIX nporpamm Microsoft Office B Microsoft
2 | cocTtaBe: Word, Excel, PowerPoint, OneNote, (3apy6exHbIl) JInueH3noHHoe
Outlook, Publisher, Access (Microsoft Open License) Py

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALLUOHHOU ceTU «VIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n

HauMmeHoBaHue

KpaTkoe onucaHue

PexxuMm poctyna

XypHan BecTtHuk Caml'TY.

Pecypcbl OTKpbLITOrO

1 | Cepusa «TexHnveckune http://vestnik-teh.samgtu.ru/
focTtyna
HayKu»,
2 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru Pecypcbl OTKpbITOrO
focTtyna
3 ?J‘IeKTDOHHaFI 6m613|/|0'reKa http://n-t.ru/ Pecypcbl OTKpbITOro
Hayka 1 TexHuKa nocTyna
2neKTpoHHasa bubnnoTeka
o Pecypcbl OTKpPbLITOro
4 | TPYAOB COTPYOHUKOB http://lib.samgtu.ru ocTVNa
CamI'Ty nocTy
Reaxys - 6a3a 3apybexxHble 6a3bl
5 | CTPYKTYpPHOro noncka rno http://www.reaxys.com/ AlaHHbIX
' ' ' OrpaHn4yeHHoro
XUMUW.
focTtyna
Poccuinckume 6assbl
DNeKTPOHHO-6ubnnoTeyHas ) . LaHHbIX
6 cuctema IPRbooks http://www.iprbookshop.ru/ OrpaHN4YeHHOro
focTtyna
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http://vestnik-teh.samgtu.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
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http://www.reaxys.com/
http://www.iprbookshop.ru/

8. OnucaHuMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro Nnpouecca No AucuuniauHe (mogynio)

JleKuMOHHbIEe 3aHATUA

Ayontopus Ansa NpoBefeHUs NeKUWOHHbIX 3aHATWUWA, OCHaweHa MynbTUMeOUWHbIM
obopynoBaHuem (HOyTOyK, KOJIOHKUN, HACTEHHbIN MPOEKLUMOHHBIN 3KPaH, NPOEKTOop), C BbIXOAOM B
ceTb IHTepHeT n OOCTYyNnoOM B 3JIEKTPOHHYIO MHGOPMaLNOHHO-06pa3oBaTenbHyto cpeny CamlTY.
AynuTtopusa obopyoBaHa cneunanm3npoBaHHon Mebenblo: CTONbI U CTYbSA ANa obyvatowmxcs; cTon
N CTYN pNa npenogasaTens, AOCKa.

MpakTuyeckue 3aHATUA

AyonTtopus ons NpoBefeHns NeKUMOHHbIX N NPAaKTUYeCKMUX 3aHATUN, OCHALLleHa BUAEONPOEKLMOHHbIM
obopyoBaHNEM ONA NPe3eHTauuin, CpeacTBaMu 3ByKOBOCNPON3BEAEHUS, SKPaH, MPOEKTOP, UMEETCS BbIXOA B
ceTb VIHTepHeT 1 AOCTYN B 3JIEKTPOHHYIO MH(OPMaLNOHHO-06pa3oBaTenbHyto cpeay CamlTY. Ayantopusa
obopynoBaHa Ccneunann3npoBaHHON Mebenbito: CTONbI U CTyNbs ANA 00yvaloWmnxca; CToN U CTyn Ans
npenogasaTens, 4OCKa

JlabopaTopHble 3aHATUSA

AynnTopusa ona nposeneHns nabopaTopHbIX 3aHATUN OCHALLEHa: CTO MOEYHbIN (pakoBMHA + CyLUMKa
HaCTeHHas), WKad BbITIXKHON MeTand., WwKag A9 XPaHEHUS PeakTUBOB, TMMOBOM Habop XMMMYECKMX
peakTunBOB 1 NabopaTopHONM Nocyabl.

CamocToATenbHan paboTta

Ayoutopusa ons camMocToATenbHOW paboThl, OCHaleHa KOMMbIOTEPHON TEXHUKON C MOAK/OYEHNEM K
ceTn NHTepHeT n OOCTYynoM B 3/IEKTPOHHYI0 MHOpMaLNOHHO-06pa3oBaTenbHyto cpeay CamlTY; yyebHon
Mebenbio: CTOMbl, CTYNbS AN 06yYatoWwmnxca, CToA U CTyN ASd npenofaBaTens; YnTanbHbln 3an HTb Caml TY
(ayontopus 125, kopriyc Nel).

9. MeTogunyeckue MaTepuaibl

MeTognyeckue pekomMeHgauunn rpn pa60Te Ha JIEKUUKn

[0 NeKummn CTyaeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYI0 U HAay4YHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuum obyvatowmmcs coobllaeTcs TeMa NeKLUumn, naaH, BONpochl, noajexatiune
PACcCMOTPEHMNIO, AOBOASATCS OCHOBHbIE UTEPATYPHbIE NCTOYHUKK. Bech yyebHbln MaTepuas, coobliaembiin
npenofaBaTeneM, [O/KEH HE MPOCTO MNPOCAYLWNBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbIC/IEH, MOHAT, 3ahMKCUPOBaAH Ha Bymare v 3akpenseH B NamsaTu. Mpuctynas K CayLiaHnio HoBoro y4ebHoro
MaTepuana, nosie3HO MbIC/IEHHO YCTAHOBUTL €ro CBSA3b C paHee M3yYeHHbIM. Cnens 3a TEXHUKON YTeHus
NeKUMn (aKLEHT Ha CYLEeCTBEHHOM, MOBbILLIEHME TOHA, U3MEHEHME pUTMa, nay3a 1 T.M.), Heobxoaumo Bcien 3a
npenofaBaTesieM YMeTb BblAEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTh X cofepXaHue, npobnemsi,
npeanosiaraTh UX BO3MOXHbIE PELUEHNs, A0Ka3aTeNbCTBa M BbIBOAbI. OCyLeCTBAAS Takylo paboTy, MOXHO
3Ha4YMTEeNbHO 06nerynTL cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOBaHUE U AajbHelllee
n3yyeHue.

KoHCcnekTnpoBaHWe nekuun nossonseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
NoJly4eHHY MHDopMaLno C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAHOBUTb B MaMsATU OCHOBHbIE,
coflep>xaTesibHble MOMEHTbI. TUNMyHas ownbka, coBepluaemas obyyatoummcs, 4OCIOBHOE KOHCNEKTUPOBAHME
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peyn npenogasaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTAeTCsA BpeMeHU Ha obayMbiBaHue,
aHann3 N cUHTe3 uHhopmauun. OTbMpas HY)KHY MH(OPMaLIUIO, FTNaBHbIE MbIC/W, NPOBAEMbI, PeLleHns 1
BbIBOAbl, HEOOXOAMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTesbHO 0CTaBUTb B paboymx KOHCMEKTax Mos, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWNE MaTepuan MNPOCAYWaHHOW NeKUuUn, a Takxe
nogyepkmBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXKEHUA. C OKOHYaHUEM JIeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUEeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHblIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE NOATOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3Kk3aMeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme peKkoMeHaaLmm nNpu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIeNAX BbIpaboTKM MPaKTUYECKMUX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B pPeLlEHNM NPOGECCMOHaSbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrollas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSTUIO:
1. 03HAaKOMJEHME C MJAaHOM MPAKTUYECKOTr0o 3aHATUS, KOTOPbIA OTpaxKaeT Coldep)xaHue
NpeanoXKeHHOWN TeMbI;
2. npopaboTKa KOHCMEKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbINOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka oby4atloWwerocs K MpakTUYECKOMY 3aHSATUIO MPON3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPaKTUYECKUX 3aHATUIA U (MAK) Nekuunin. B npouecce NogroTOBKU K MPakTUYeCKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
nUTepaTypsbl.

PaboTa CTyAEeHTOB BO BPeMS MPaKTUYECKOr0 3aHATUS OCYLLECTBASETCA Ha OCHOBE 3a[laHUiA, KOTOpble
BblOalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnu BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNoCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoOuTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, ymMeTb HaXOAWUTb MOJIE3HbIN
LOMOMHUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMAHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensaTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPaKTUYeCKUX 3aHATUAX oby4valowmecs LOSHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
WHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenein 3aHaTus, obLien NnoaroToBKM
obyyaLwmxca npenoaaBaTeslb MOXET MoACKa3aTb 00y4aloLWUMCs anropuTM peLleHns namn nepoe OencTBUe,
nnn ykasaTb obllee HanpaBieHne paccyxaeHuin. MonyyYeHHble pe3yabTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeToauyeckme pekomeHaaumm npu paboTte Ha NabopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHon paboTbl LENNTCA Ha ABE YCJAOBHbIE 4acTW: TEOPETUYECKY U
NpaKTUYeCKyIo.

HeobxoaAnMbIMU CTPYKTYPHBLIMI 3N1EMEHTAMU 3aHATUA ABNAOTCS NpoBeaeHne nabopaTopHom paboThl,
npoBepKa YCBOEHHOr0 MaTepuana, BKYaoLwas o6cyKieHne TeopeTu4ecKmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaX Mo
MCNonb30BaHMIO Heobxoaumoro obopynosaHus. MpenofaBaTeslb KOPPEKTUPYET LeATeNbHOCTb obyyatollerocs
B npouecce BbiMNoaHeHUs paboTbl (Npu HeobxoaumocTu). Mocne 3aBeplieHns nabopaTopHON paboThl
NOABOAATCS UTOMW, 06CY)KOATCA pe3yNbTaThl EATENbHOCTY.

Bo3MoXHbI crenytowmne GpopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHasA, rpynnoBas u
nHaneuayanbHas. Mpn dpoHTanbHOM HopMe BbINMOJHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pasfinYyHbie BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpwu
NHONBKAOYaNbHOW hopMe 06yYatoLLMMINCA BbIMONHATCS UHAMBUAYaNbHbIE PaboThl.

Mo kakgon nabopatopHoi paboTe MMeKTCA MeTOLMYECKME YKa3aHWsA MO WX BbIMOJHEHUIO,
BKJIlOYalOLIMEe HEOOXOAMMBIN TeopeTUYeCKUn 1 NpakTUYeCKUn MaTepuan, CoLepxKaliue 3/eMeHThl U
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nocnenoBaTesbHY0 UHCTPYKLMIO MO NpoBeAeHWt0 BbIOpaHHOM paboThl, MHAMBUAYa/bHbIE BapUaHTbl 3alaHuni,
TpeboBaHms 1 hopMy OTHETHOCTM MO faHHOW paboTe.

MeTooun4yeckme peKkoMeHgaLumm no BbINOJIHEHNIO caMoCToATeIbHOW pa60TbI

OpraHusaumnsa caMocToAaTeNbHOW paboTbl 06y4YaLWMXCA OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMW, pPa3BUTUE TBOPYECKMX CMNOCOBHOCTeN, Mmepexoh OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C y4EeTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKU NocobusMn, Hay4yHoM, CNPaBOYHOM NNTepaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNSA
[OMOSIHUTENbHbIX 3HAHWIA, NO3BONAET 3HAYUTENIbHO aKTUBM3UPOBATHL MPOLIECC OBAAAEHUS UHGOPMaLnen,
crnocobcTeyeT 6osiee rnybokoMy YCBOEHUIO M3YyHaeMOro MaTepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobXx0AMMO Bbly4UTb HanU3yCTb N BHECTW B M0CCAPUA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4yeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeAcTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C npenofaBaTesieM BHE paMOK pacrnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/DKEHHOCTEN, NPV BbIMOJHEHUN NHANBUAYANbHbLIX 3aJaHUA 1 T.4.;

e B 6ubNMoTeKe, OoMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajav.

I HeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWMMCs CaMOCTOATeNbHON paboThl ABASETCS
3/1eKTPOHHaA MHGOpMaLoHHo-0bpa3oBaTebHAs Cpefla YHMBepCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammaM OUCUUNAWUH (MOAYNEeR), NPaKTUK, K N3JaHUAM 3NEKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®DoHA OLEHOYHbIX CPencTB No AucuUMnIMHe (Moaynio)

®oHJA OLLEeHOYHbIX CPeLCTB NnpecTassieH B npunoxeHum Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

B51.0.13 «Obuian n HeopraHM4yeckas XuMmsa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.13 «O0OLwas u HeopraHM4yeckas XMMusa»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk
06beM OUCLUNIIUHDI, Y. [ 3.€.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

20

33.05.01 ®apmauus

dapmMauus

MpoBu3op

OyHas

2023

VIHCTUTYT MH)XXEHEPHO-3KOHOMMNYECKOro U
rymaHuTapHoro obpasoBaHus

Kaghegpa "IKOHOMMKA W yrpaBieHmne
opraHusauunen”

Kaeapa "Obuias n HeopraHnyeckas xuMns"

25217

JK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeropun Kop un Kop v HamMeHOBaHue (3HaTb, yMeTb, BRageThb,
(rpynnbi) HauMeHOBaHue MHOMKaATOpa OOCTUXXEHUA COOTHECEeHHbIe C
Py o KOMNEeTeHLUUun KOMMNEeTeHLUun MHOMKATOpPaMM
KOMMNeTeHLUNn
OOCTUXXEHUA KOMNeTEeHLUU)
O6uenpotdeccnoHanbHble KOMMETEHLN
ONK-1 CriocobeH
MNCMNoJIb30BaTh
OCHOBHblE
buonoruyeckue,
(pun3mko-
XUMU4eckue, OMNK-1.1 NpumeHseT .
3HaTb CBONCTBA XUMNYECKNX
XUMUNYEecKune, OCHOBHble bruonornyeckume
BELLECTB Ha OCHOBE
MaTemMaTun4yeckme MeTOoAbl aHa/M3a Ans
MpogeccnoHanbHa . 3JIEKTPOHHOI0 CTPOEHMSA UX
MeToabl ANs pa3paboTKu, nccnenoBaHnin
1 METO40/10rns ATOMOB 1 MOJIOXKEHNS B
pa3paboTkuy, 3KCMepPTU3bl IEKaPCTBEHHbIX .
. MNepuonnyeckom cucreme
nccnenoBaHum n CpencTB U JIEKapCTBEHHOT 0
3/1IEMEHTOB.
3KCMepTu3sbl pPacTUTENIbHOIO Cblpbs
JIEKAPCTBEHHbIX
CpeacTs,
WN3roTOBJIEHUS
JIeKapCTBEHHbIX
npenapaToBs

OMK-1.2 MNpumeHseT
OCHOBHbIE (PU3MKO-
XUMNYECKNE N XUMUYECKUNe
MeToAbl aHannsa angs
pa3paboTKun, nccnenoBaHnin
9KCMEePTU3bl JIeKapPCTBEHHbIX
CpencTB, NEKAPCTBEHHOMO
PaCTUTENBHOO ChIPbS 1
Bronormnyecknx 06 beKToB

Bnagetb OCHOBHbIMU
3KCMepMMeHTa bHbIMU
nccnenoBaHns usnko-
XMMUYECKNX CBONCTB
XUMUYECKUX CoegNHEHNN.

OMMK-1.3 NpumeHsieT
OCHOBHble MeToAbl (PU3NKO-
XUMNYECKOro aHaamsa B
N3roTOBJIEHNN
JIeKapCTBEHHbIX NpenapaToB

Bnagetb OCHOBHbIMU
3KCMepMMeHTa bHbIMK
MEeTOoJaMN CMHTE3a
XVMUYECKNX COeNHEHNN.

OlK-1.4 MNpumeHseT
MaTeMaTnyYecKne MeToabl 1
ocylLecTBnseT
MaTeMaTunyeckyto 0bpaboTky
JlaHHbIX, NMOJIYYEHHbIX B X0A4€e
pa3paboTKN NeKapCTBEHHbIX
CpencTB, a Takxe
nccnenoBaHuUim U SKCNEPTU3bI
JIeKapCTBEHHbIX CPeAcCTB,
JIeKapCTBEHHOI 0
PACTUTENBHOIO ChIpbs 1
buonornyecknx o6 bLEKTOB

YMeTb npefckasbiBaTb
BO3MOXXHOCTb MpOTeKaHus
XUMUYECKMX MPOLIECCOB U
OMUCbIBAaTb UX KUHETUKY.

Manuu,a COOTBETCTBUA OLEHOYHbLIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM
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obyuyeHus

Tekywun | Mpomexy
Kop nnaukatopa
OueHoY4YHble KOHTPOJIb | TOYHasA
DOCTUXeHUs Pe3synbTaTtbl 00yueHus
cpencTBa ycneBaeM | aTrecTau,
KOMMNeTeHuun
ocTH usa
TeopeTU4yeckne OCHOBbl XMMUU
OMK-1.1 MpumeHseT
OCHOBHblE
buonornyeckne
MeTO/bl aHaAn3a s
paspaborkw, . NHovBmayasnbHoe
nccnenoBaHuin u Oa HeTt
JoMallHee 3ajaHne
3KCMepTun3bl
JIeKapCTBEHHbIX .
CpPeCTE U 3HaTb CBOMNCTBA XUMUYECKUX BELLECTB Ha
OCHOBE 3JIEKTPOHHOr0 CTPOEHUSI X aTOMOB 1
JIeKapCTBEHHOr 0 .
nono)keHus B MeproanYeckon cucteme
pPacTUTENbHOIO Chipbs
3JIEMEHTOB.
OTyYeT no
. Oa HeTt
nabopaTtopHoin paboTe
KoHTposibHas paboTa [a HeT
KomnnekT
3K3aMeHaLMOHHbIX HeTt Ha
6uneTos
OMNK-1.2 MpumeHseT
OCHOBHble (h13U1KO-
XUMUYECKMNE U
XUMUNYeCcKne MeToabl
aHanm3a ans
pa3paboTkuy,
NCccnenoBaHui n NHOouBmayanbHoe la Het
3KCMepTun3bl [OoMallHee 3afaHne
JIEKAPCTBEHHbIX
B
CPEACTB, BnapeTtb 0OCHOBHbLIMY 3KCMEPUMEHTaIbHbIMY
JIeKapCTBEHHOr 0 .
nccnenoBaHns MU3NKO-XMMNYECKNX CBONCTB
pPacTUTENbHOIO Chipbs N
XUMNYECKNX COEUHEHNI,
n bronornyeckunx
obbekToB
OTyYeT no
. Oa HeTt
nabopaTtopHou paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLMOHHbIX HeTt Ha
6bunetos
OMNK-1.3 MpumeHseT
OCHOBHblE METO/bI
N3NKO-XUMUNYECKOT
?H:nm;)a B eerore VIHavsayanbHoe Ha HeTt
[OoMallHee 3afaHne
N3roTOBJIEHNN
JIEKaPCTBEHHbIX
npenapaTos
Bnapetb OCHOBHbLIMY 3KCMEPUMEHTaIbHLIMM
MeTOoJaMUN CUHTE3a XUMUYECKUX COeNHEHUN. OTyeT no Ia He
. T
nabopaTtopHou paboTe
KoHTposibHas paboTa [a Het
KomnnekT
3K3aMeHaLMOHHbIX HeTt [a
6uneTos
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OMK-1.4 MpumeHseT
MaTeMmaTuyeckme
MeToZLbl 1
ocyLlecTsnseT
MaTeMaTu4ecKyto
06paboTKy AaHHbIX,
MoJly4eHHbIX B X04e

pa3paboTku
JIEKaPCTBEHHbIX NHavenayansHoe la Het
CPefCTB, a TakxXe [loMallHee 3aJaHne
nccnegoBaHun n
3KCMepTun3bl
P YMeTb npefcKasbiBaTb BO3MOXHOCTb
JIEKAPCTBEHHbIX
cDencTs NpoTeKaHMsa XUMNYECKMX MPOLECCOB U
PEACTB, OMNCbIBATb UX KNHETUKY.
JIeKapCTBEHHOr 0
pPacTUTENbHOrO Chipbs
1 bronornyeckunx
obbekToB
OTYeT no
. Ha HeTt
nabopaTtopHoi paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLMOHHbIX HeTt Ha
6uneTos
O6Lme 3aKOHOMEPHOCTU XMMUYECKUX NPOoL,eccoB
OMK-1.1 MpumeHseT
OCHOBHbIE
buonornyeckune
MeTOoAbl aHa/M3a Asa
a3paboTky,
EccﬁenosaHmﬁ n HansuayansHoe Oa HeTt
[OoMallHee 3afaHne
3KCMNEePTU3bI
JIEKAPCTBEHHbIX .
c EJJ.ETB p 3HaTb CBOMNCTBA XMMNYECKNX BELLECTB Ha
P OCHOBE 3JIEKTPOHHOI0 CTPOEHUS UX aTOMOB 1
JIeEKapCTBEHHOr 0O .
noJsioxxeHns B MNeprnoanyeckon cncteme
pacTUTENbHOrO Chipbs
3/IEMEHTOB.
OT4eT No
. Oa HeTt
nabopaTtopHou paboTe
KoHTposibHas paboTa Ha HeT
KomnnekT
3K3aMeHaLOHHbIX HeTt Ha
buneTos
OMK-1.2 MpumeHseT
OCHOBHble (PU3NKO-
XUMUYeCcKune un
XUMUYECKME METObI
aHanu3a ans
pa3paboTku,
nccnenoBaHuin n NHonBnayansHoe fla Het
3KCMNEePTU3bI [oMallHee 3ajaHne
JIEKAPCTBEHHbIX
CpPencTs,
Bnapetb OCHOBHbLIMY 3KCMEPUMEHTaIbHbIMM
JIeKapCTBEHHOr 0O .
nccnenoBaHns PrU3nNKo-XMMNYeCKUX CBONCTB
pacTUTENbHOrO Chipbs N
XUMUYECKNX COEUHEHWIA.
n Bronormyeckmx
06bekToB
OT4yeT MO
. Oa HeTt
nabopaTtopHoin paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLVOHHbIX HeTt Oa
6uneTtos
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OMK-1.3 MpumeHseT
OCHOBHble MeTO/b
(PU3NKO-XMMYEeCKoro

NHamBmnayanbHoe
aHanu3a B Avsnay [a Het
[oMallHee 3ajaHne
N3roTOBJIEHUN
JIEKapCTBEHHbIX
npenapaToB
BnapeTb OCHOBHbLIMY 3KCMEPUMEHTaIbHbIMM
MEeTOAaMWN CMHTE3a XUMUYECKUX COeNHEHNIA. OTYeT no 1 H
. a eT
nabopaTtopHou paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLMOHHbIX HeTt Ha
bunetos
OMNK-1.4 MpumeHseT
MaTemMaTunyeckmne
MeTobl U
ocywiecTBnseT
MaTeMaTNYeCKyto
06paboTKy AaHHbIX,
MoJIy4YeHHbIX B X04e
pa3paboTkun
JIEKapPCTBEHHbIX NHavenayansHoe fla Het
CPeLCTB, a TakxXe [oMallHee 3ajaHne
nccnegoBaHnn n
3KCMepTun3bl
P YMeTb npefcKasbiBaTb BO3MOXHOCTb
JIeKapCTBEHHbIX
Cpencts NPOTEeKaHMA XUMNYECKMX MPOLECCOB U
P ' OMNCbIBATb UX KNHETUKY.
JIeKapCTBEHHOI 0
pPacTUTENbHOIO ChipbS
1 bronormyeckunx
06bekToB
OTyYeT no
. Oa HeTt
nabopaTtopHou paboTe
KoHTposbHas paboTa [a Het
KomnnekT
3K3aMeHaLMOHHbIX HeTt [a
6uneTos
Teopus pacTBOpoB
OMNK-1.1 MpumeHseT
OCHOBHbIE
6unonornyeckne
MeTOoAbl aHa/nM3a Ana
TKHN,
Ei?ﬁ:ggBaHmﬁ " VIHamBIAyaskHoE Oa HeTt
[OoMallHee 3afaHne
3KCMNepPTU3bI
JNIeKapCTBEHHbIX .
c EAETBM 3HaTb CBOMNCTBA XMMNYECKNX BELLECTB Ha
P OCHOBE 3JIEKTPOHHOI0 CTPOEHUS X aTOMOB U
JIEKapCTBEHHOr 0O .
noJsioxxeHns B MNeprnognyeckon cncteme
pacTUTENbHOrO Chlpbs
3JIEMEHTOB.
OTyYeT no
. Oa HeTt
nabopaTtopHou paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLMOHHbIX HeTt [a
bunetos
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OMK-1.2 MpumeHseT
OCHOBHble (PU3MKO-
XUMUYecKune un
XUMUYECKne MeTobl
aHanu3a ons

pa3paboTku,
nccnenoBaHnii n NHOouBmayanbHoe la Het
3KCNepTun3bl LoOMallHee 3afaHne
JIEKaPCTBEHHbIX
CPencTsB,
NIeKAPCTBEHHOrO BnapeTb OCHOBHbIMY 3KCNepUMeHTaNbHLIMI
DACTUTENLHOO ChipbA nccnenoBaHms cbmsvmo-xvmmvmecwlx CBOWCTB
XUMUYECKNX COEANHEHWNN.
1 6nonormyecknx
06bekTOB
OTy4eT no 5 fla HeT
nabopaTtopHoin paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLVOHHbIX HeTt Oa
6uneTos
OMK-1.3 MpumMeHseT
OCHOBHblE METOAbI
(PU3NKO-XMMUYECKOTO VHaMBMYyaNbHOE
aHanuMs3a B [a HeT
[LOMallHee 3afaHne
N3roTOBJIEHNN
JIEKAPCTBEHHbIX
fpenapatos BnapeTtb OCHOBHbLIMU 3KCMEPMMEHTAIbHBIMU
MEeTOAaMUN CUHTE3a XMMUYECKNX COEANHEHNIA. OTYeT no
nabopatopHon paboTe fia Het
KoHTposibHas paboTa Ha HeT
KomnnekT
3K3aMeHaLVNOHHbIX HeTt Oa
6uneTos
OMK-1.4 MpumeHseT
MaTeMaTuyeckne
MeTOoAbl U
ocyLlecTBnseT
MaTeMaTU4eCKyto
006paboTKy AaHHBbIX,
MOJIy4EHHbIX B X04e
pa3paboTku
JIeKapCTBEHHbIX NHanenayansHoe la Het
CpencTB, a Takxe [oMallHee 3ajaHne
nccnegoBaHnn n
SKCMEPTH3bI YMeTb npefckasbiBaTb BO3MOXHOCTb
JIeKapCTBEHHbIX
cpencts, NPOTEKAHNSA XUMUYECKNX NMPOLLEeCCOB U
OMNCbIBaTb UX KNHETUKY.
JIeKapCTBEHHOr 0O
PacTUTENbHOrO Chlpbs
1 6nonormyecknx
06BbeKTOB
OT1yeT no ) Ia HeT
nabopatopHon paboTe
KoHTposibHas paboTa Ha HeT
KomnnekT
3K3aMeHaLNOHHbIX HeTt Ja
6uneTos

dNIeKTpOXMMMUYECKUe NnpoL.ecchl

25




OMK-1.1 MpumeHseT
OCHOBHble

buonornyeckune
MeTOAbl aHaM3a 4N
a3paboTkuy,
pasp . NHovBuayansHoe
nccnenoBaHuin u Oa HeTt
JoMallHee 3ajaHne
3KCMepTun3bl
JIeKapCTBEHHbIX .
CpencTe 1 3HaTb CBOMNCTBA XMMUYECKUX BELLECTB Ha
P OCHOBE 3JIEKTPOHHOIO CTPOEHUSA X aTOMOB U
JIeKapCTBEHHOI 0 .
nono)keHus B NMeproanyeckon cncreme
pPacTUTENbHOIO Chipb
3/IEMEHTOB.
OTy4eT no
. Oa HeTt
nabopaTtopHoin paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLVOHHbIX HeTt Oa
6uneTtos
OMK-1.2 MpumMmeHseT
OCHOBHble (hM31KO-
XMMUMyeckme un
XUMUNYECKNE METOAbI
aHanmM3a ond
pa3paboTkuy,
nccnegoBaHnn n NHovBuayansHoe fa HeT
9KCNEepTU3bI OOoMalluHee 3afaHne
JIeKapCTBEHHbIX
CpeacTs,
A BnapeTtb OCHOBHbLIMU 3KCMEPMMEHTAIbHBIMU
JIeKapCTBEHHOI 0 .
nccnenoBaHns U3NKO-XMMUYECKNX CBONCTB
pPacTUTENbHOIO ChipbS N
XUMNYECKNX COEUHEHNN,
1 bronormyeckunx
06bekToB
OTyYeT no
. Oa HeTt
nabopaTtopHou paboTe
KoHTposbHas paboTa [a Het
KomnnekT
3K3aMeHaLMOHHbIX HeTt [a
6uneTos
OMK-1.3 MpumeHseT
OCHOBHblE METO/bI
N3NKO-XMMUNYECKOT O
;pHanma B VHavBuAyanbHoe Oa HeTt
[OoMallHee 3afaHne
N3roTOBJIEHNN
JIeKapCTBEHHbIX
npenapaTos
BnapeTb OCHOBHbLIMU 3KCMEPMMEHTaIbHbIMU
MEeTOA4aMUN CMHTE3a XUMUYECKUX COeANHEHNIA. OTYeT no 1 H
. a eT
nabopaTtopHou paboTe
KoHTposbHas paboTa [a Het
KomnnekT
3K3aMeHaLMOHHbIX HeTt [a
6uneTos
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OMK-1.4 MpumeHseT
MaTeMmaTuyeckme
MeToZLbl 1
ocyLlecTsnseT
MaTeMaTu4ecKyto
06paboTKy AaHHbIX,
MoJly4eHHbIX B X04e

pa3paboTku
JIEKaPCTBEHHbIX NHavenayansHoe la Het
CPefCTB, a TakxXe [oMallHee 3ajaHne
nccnegoBaHun n
3KCNepPTU3bI
P YMeTb NnpefCcKa3bliBaTb BOSMOXXHOCTb
JIEKAPCTBEHHbIX
cDencTs NpoTeKaHMsa XUMNYECKMX MPOLECCOB U
PEACTB, OMNCbIBATb UX KNHETUKY.
JIEKapCTBEHHOI 0
pPacTUTENbHOrO Chipbs
1 Bronormyeckmx
obbekToB
OTYeT no
. Ha HeTt
nabopaTtopHoi paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLMOHHbIX HeTt Ha
6uneTos
HeopraHuyeckas xumMus. 0630p CBOMCTB 3J1eMEHTOB.
OMK-1.1 MpumeHseT
OCHOBHble
buonornyeckune
MeTOoAbl aHa/M3a Asa
a3paboTky,
EccﬁenosaHmﬁ n HansuayansHoe Oa HeTt
[OoMallHee 3afaHne
3KCMNEePTU3bI
JIEKAPCTBEHHbIX .
c EJJ.ETB p 3HaTb CBONCTBA XMMWNYECKUX BELLLECTB Ha
P OCHOBE 3JIEKTPOHHOI0 CTPOEHUS UX aTOMOB 1
JIeEKapCTBEHHOr 0O .
nono)keHus B MeproanYeckon cucteme
PacTUTENbHOrO Chlpbs
3JIEMEHTOB.
OT4eT No
. Oa HeTt
nabopaTtopHou paboTe
KoHTposibHas paboTa Ha HeT
KomnnekT
3K3aMeHaLOHHbIX HeTt Ha
buneTos
OMK-1.2 MpumeHseT
OCHOBHble (PU3NKO-
XUMUYeCcKune un
XUMUYECKME METObI
aHanu3a ans
pa3paboTku,
NCCNenoBaHUi n NHonBnayansHoe fla Het
3KCMNEePTU3bI [oMallHee 3ajaHne
JIEKAPCTBEHHbIX
CpPencTs,
Bnapetb OCHOBHbLIMY 3KCMEPUMEHTaIbHbIMM
JIeKapCTBEHHOr 0O .
nccnenoBaHns PrU3nNKo-XMMNYeCKUX CBONCTB
PacTUTENbHOrO Chlpbs N
XUMUYECKNX COEUHEHWIA.
n Bronormyeckmx
06bekToB
OT4yeT MO
. Oa HeTt
nabopaTtopHoin paboTe
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLVOHHbIX HeTt Oa
6uneTtos
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OMK-1.3 MpumeHseT
OCHOBHble MeTO/b
(PU3NKO-XMMYEeCKoro

aHanm3a B VIHavsayanbHoe Ha Het
[oMallHee 3ajaHne
N3roTOBJIEHUN
JIeKaPCTBEHHbIX
npenapaToB
BnapeTb OCHOBHbLIMY 3KCMEPUMEHTaIbHbIMM
MEeTOAaMWN CMHTE3a XUMUYECKUX COeNHEHNIA. OTYeT no
nabopaTtopHou paboTe Aa Het
KoHTposibHas paboTa Ha HeTt
KomnnekT
3K3aMeHaLMOHHbIX HeTt Ha
bunetos
OMNK-1.4 MpumeHseT
MaTemMaTunyeckmne
MeTobl U
ocywiecTBnseT
MaTeMaTNYeCKyto
06paboTKy AaHHbIX,
MoJIy4YeHHbIX B X04e
pa3paboTkun
JIEKAPCTBEHHbIX NHavenayansHoe fla Het
CPeLCTB, a TakxXe [oMallHee 3ajaHne
nccnegoBaHnn n
KCNEPTNSLI YMeTb Nnpefcka3bliBaTb BO3MOXXHOCTb
JIeKapCTBEHHbIX
cpencTe, NPOTEeKaHMA XUMNYECKMX MPOLECCOB U
OMNCbIBATb UX KNHETUKY.
JIeKapCTBEHHOI 0
pPacTUTENbHOIO ChipbS
1 bronormyeckunx
06bekToB
OTyYeT no ) Ia Het
nabopaTtopHou paboTe
KoHTposbHas paboTa [a Het
KomnnekT
3K3aMeHaLMOHHbIX HeTt [a
6uneTos
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Tunosble 3agaHNA

IIpuMephbl JOMAITHUX 3aJaHUH

1 cemecTp
«KJi1accpl HeOpraHu4ecKux coeJMHeHn i)

1. Kakwue okcuabl cooTBeTcTBYIOT KHciaoraM HPOjz, HPOy, HySiO3, HNO,, H,CrOy4, HySeO,4?

2. Kakne comm MoryT oOpaszoBaThCs TpH B3amMonehcTBuHM Tuapokcuna xeneza (II) m cepHoi
KUCIIOThI? COCTaBbTE YPAaBHEHUS BCEX BO3MOKHBIX PEAKLU.

3. CkosbKkO CBOOOJHBIX MOHOB TONYYHTCS MPHU MOJHOW JAWCCOLUANNN KaKAOH MOJEKYJBI COJH:
KHSO,, MgOHNO;, KAI(SO,);, Ba(HCOs3),? CocraBbTe ypaBHECHUs AMCCOLMAIMU TPUBEICHHBIX
COCTMHEHHH.

4. Hanmmwure ypaBHEHHS PEaKIUil, COOTBETCTBYIOIIUX CXEME:

Zn — ZnCly — Zn(OH), — Na,[Zn(OH)4] — ZnSO,.

5. lokaxxute aM(pOTEepHOCTb THIPOKCUIA OCPUILITHSL.

6. CocTtaBbTe GOPMYIIBI COJIEH, 0OPAa30BAHHBIX CICIYIOMUMH KaTHoHamMu 1 annoHamu: K™ n NO» ,
3

Ca®* 1 HS, Mg® 1 HSO ;, Fe(OH), u CI', ZnOH" u NO3, AIOH* n SO5 .

7. Kax mepeBectu cynbdar amomMuHusi B ruzppocynbdar amoMuauia? CocTaBbTe ypaBHEHHE
peakuuu.

8. Kak ®3 TuApOKCOHHMTpaTa MarHusl NOJYYUTh THAPOHUTpaT MmarHus? CocTaBbTe ypaBHEHHE
peaxuuu.

«XHUMHYECKHUH YKBUBAJIEHT»

1. Ot yero 3aBUCHUT BennWYMHAa (DAKTOpPa SKBUBAJICHTHOCTH W MOIIPHOH Macca SKBHBAIIEHTa
KHUCJIOTBI U TUAPOKCUAA B PEAKIIUU?

2. Beruncnuts (akTop SKBUBAIEHTHOCTH JBYXOCHOBHOW KHCJIOTBHI, €CITM W3BECTHO, YTO 2 T ee
cogepxar 0,1 T Bomopoza, cmocoOHOro 3aMemaTbcsi KAaTHOHAMHU METallia.

3. Paccuntath 00beM SKBUBaJICHTa KUCIOPOA.

4. PaccumnraiiTe MOJSIPHYIO MacCy SKBHBaJIEHTa Cyb(haTa aTlOMUHUS.

5. PaccunraiiTe, CKOJIBKO MOJbh JKBHUBAJIEHTOB KHCIOPOAAa HEOOXOAMMO IS CKuraHus 3,6 T
MarHusl.

6. Ha cxxuranue 1 r meramia m3pacxomoBano 280 mur kuciaopoda npu H.y. Hailigure mosspHyro
Maccy SKBHBAJIEHTa MeTayula, ecnu oH Haxomutcs Bo Il rpymme mepmoamueckoit cucremsr JI.U.
Menneneesa.

«PacTBOpBI. KOHIIEHTpanus pacTBOPoOB»

1. PaccuuTaiite: a) HOpMAILHYI0 KOHIEHTPAIMIO CAHTHMOJISIPHOTO PACTBOPA XJIOPHIa AFOMUHUS;
0) MOJSIPHYIO KOHIICHTPAITUIO JEITHHOPMATIHFHOTO PAcTBOPa Cylib(aTa HUKEISI.

2. Jlna npuroTtoBieHus pactBopa 60 r HuTpara IuHKa pacTBopmin B 940 r Boasl. PaccuuTaiite
MaccoBYIO 1010 (%) ¥ MOJISIILHOCTH (MOJIB/KT) pacTBOpPA MOJIYYEHHOTO PacTBOpA.

3. lyis pacTBOpOB KakWX M3 HIKE IEPCUMCIICHHBIX 3JICKTPOJIMTOB MOJISpHAS W HOpPMalbHAS
KOHIIEHTPAIINH COBIAAAIOT M TodeMy: a) cynbdar ojxosa (II), 6) cynapdar kanus; B) cynshaT aTfoMIHAS,
T') TUAPOKCH]T KAJIHS;, J1) HUTpAT Hatpus; ¢) xyopu xenesa(lll)?

4. Ha tuTpOBaHME HEKOTOPOIO O0bEMa OJHOHOPMAILHOTO PAaCcTBOpPa CEPHOW  KHUCIIOTHI
M3pacxo/;oBaHO 15 M memoun W3BECTHOW KOHIEHTpanuu. MOKHO JM 0€3 pacdyeToB YCTaHOBHUTH,
CKOJIBKO MJI TIETIOYH MOTpeOyeTCcsl Ha THUTPOBAHHE TOTO e 00BbeMa KHCIIOTHI, €CIH €€ KOHIIEHTPAaIHns
OZIHOMOJIsIpHas?

«onnbie peakuuu. Bogopoanwplii nokasarens. I'maposus cosieit»



1. Paccunraiite koHuentpamuio uonos [H'] u pH B pacTBopax, ecnu koHueHTparus noHos [OHT]
(Monb/i) coctasisiet: a) 3,45-107; 6) 4,67-10°; B) 10™

2. Beruncnure mokazarens pH 0,010 pacTtBopa yKCYCHOH KHCIOTBHI, B KOTOPOM CTEICHb
JMCCOLMAIIN KUCIIOTEI cocTaBsieT 4,2 %.

3. Kakue "3 mepeunciieHHbIX HIDKE COJIeH IOABEPraroTcs THIPOJIN3Y, U KaK NPOTEKaeT 3TOT
MIPOIIECC B KAXKOM OTAEITHHOM ciiy4ae: a) cyiabhua ammonus; 0) xmopua menu (I11); B) cymbpdar maraus;
r) ocdar auThs; 1) OPOMHUJ] ATFOMUHUS; €) CYJIb(aT HATPHSL.

4. Kakass w3 TpPUBEACHHBIX HIDKE COJei oOjamaeT OOJNBINEH CTEIMEeHBI0 THAPOIH3a: a) IHaHu
aMMOHHS WM arerar ammoHus; 0) cymbdar xeneza (II) wmm cymsdar xemesa (III)? IlpuBenure
MOTHBUPOBAHHBIN OTBET M YPABHEHUS THIPOJIN3A YKA3AHHBIX COJIEH.

«KoMmIuiekcHbIE COeTMHEHH S

1. CoctaBbTe GPOpPMYIBI CISAYIOIUX KOMITJIEKCHBIX COJICH:

a) rekcanutpokobanbrat (111) xamms;

0) muxsoporerparranomianuaar (1\V) narpus;

B) TerpaponanoanakBaxpomar (111) kanbius.

2. llpu neiictBun Ha pactBop cyibdara Terpaammunmenu (I1) pactBopa KCN obGpasyercs
terpanuanokynpat (I1) kanus. HamummTe MONEKynIsipHOE ¥ MOHHOE YPaBHEHHsS PEaKUUH U OOBSCHHUTE
NPUYHHY €€ TPOTCKAHNSI.

3. CocraBbTe BhIpaKEHHE KOHCTAHTBI HECTOMKOCTH XJIopua auamMmutcepeopa (1).

4. Onpepenute  3apA]  KOMIUIGKCHOTO — HOHA, KOOPAMHALMOHHOE  YHCIO W 3apsn
KOMIUIEKCO00pa30BaTens B COCJUHCHUSAX:

a) H[Co(CN)4(H.0).];  6) Ca[ZrF¢];  B) [Pt(NH;).Cly].
«CKopocTh XMMHYECKHX peakuuii. XuMn4yeckoe paBHOBecHe»

1. PaccuuTaiite, BO CKOJBKO pa3 BO3pacTaeT CKOPOCTh XMMHMYECKOM peaklUWd TMpPH MOBBIIIEHUU
TeMnepatypsl ¢ 25 1o 75 °C, ecim U3BECTHO, YTO € MOBBILIEHUEM TEMIIEpATyphl Ha Kaxkaele 10 rpaxycos
CKOPOCTbH yBEIUYMBaeTcs B 2,5 paza.

2. Kak m3meHuTcs ckopocth mnpsmoii peakiun 2CO + O, = 2CO,, ecnu npH HEM3MEHHOH
TEeMIIEpaType NOBBICUTH AaBJIEHHUE B 4 paza?

3. Ilpu HEKOTOPBIX YCIOBUAX TEMIEpaTyphl U JaBiieHHs B cocyae emMkocThio 0,5 m Haxonutes 0,03
MOJTb AMOKCHIa a30Ta. BerancanTe KOHCTAaHTY CKOPOCTH MIPSIMOM peaklyiy, MPOTEKAOIIEH 0 ypaBHEHHUIO
2NO;, = N,04, ecu cKOpOCTh IPH AAHHBIX yCIOBUSX cocTaBisieT 1,08 Monb/m-cex.

4. Ha cKonbKO IpaJycoB cielyeT MOBBICHTH TEMIIEPATyPy B CHCTEME, YTOOBI CKOPOCTb PEaKu
Bo3pocia B 30 pa3, eciu M3BECTHO, YTO TEMITEPATYPHBIA KOADPHUITUSHT CKOPOCTH COCTABISET ¥ = 2,5.

5. Ilpu Hekoropoii Temmeparype paBHoBecue peakmuu 2NO + O, = 2NO, ycTaHOBHIIOCH IpH
koHneHtpamuax: [NOJ=0,2, [0,]=0,1 u [NO,]=0,1 monw/n. BbluuicmuTe KOHCTAaHTY pPaBHOBECUS U
MepBOHAYAIBLHYIO KOHIIEHTpanuto okcuaa azora (1I).

«OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaxkuumn»

1. OHpezleJmTe CTCIMCHMU OKHUCJICHHUSI aTOMOB 3JIEMEHTOB B CIICAYIOIIMX COCAUHCHUAX:
Cu; CaCrOg4; HsPO,; CO5?.

2. KaKOfI npouecc — OKHUCJICHHUA UJIX BOCCTAHOBJICHUSA — HpOI/ICXO):[I/IT HpI/I CJ'IG):[yIOHII/IX XUMHUYCCKUX
MIpEBpaAIICHUAX:

1. 8° — S$%: Ti"®*— Ti**; PbO, — PbSO,.

2. 5% — S Mn*"— Mn*?; NH; — HNO,.

3.ClI'— CI'"; N"® — N% NasCrO; — Na,CrO,.

3. 3aKOHYHUTE ypaBHEHUS CIICAYIOIINX PEaKIMi, paccTaBuB KO3 HUIHeHThI. Cmonp3yiiTe HOHHO-
MOJIEKYJISIPHBIN METO] (METOJI TIOTypeaKIfii):

a) Zn + KNO, + KOH +H,0 — NH; +K,[Zn(OH).];

6) KN02 + Pb02 + HCl — KNO3 + PbC|2 + Hzo,

B) H202 +KI+ HCl — Iz + KCI + Hgo



«J1eKTPOXUMHMYEeCKHe NMPOLeCcChD)

1. DaexTponu3y BOJHOTO pacTBOpa Kakoro M3 MPUBEICHHBIX HIDKE BEIIECTB OTBEUACT ypaBHEHHUE

KaTOJHOTO Ipoliecca:
2H,0 +2e=H, +20H?

a) azoTHas kucnora; 0) Hurpar meau(ll); 0) HUTpaT Kaws.

Kakas peakmust mpoucxomuT mpu 3ToM Ha anome? CocTaBbT€ ypaBHEHHE IPOTECKAHHS JTOTO
nporecca.

2. CocraBbTe cXeMy TIajbBaHHYECKOTO JJIEMEHTAa W3 CBHHLIOBOH W HUKEJIEBBIX IUIACTHHOK,
IMOIrPY’KEHHLBIX B PAaCTBOPBI UX COHCﬁ, B KOTOPBIX KOHICHTPAIIUK MOHOB CBHUHIA U MAarHus COCTaBJIAIOT
[Pb*] = [Ni*"] = 1,0 mons/n. HamummTe ypaBHEHHs 1EKTPOIHEIX MPOLECCOB M PACCUHTAiiTe 3.1.C. AQ
3TOTO HIIEMEHTA.

3. Vcnonb3ysi BEIMYHHBI CTAHIAPTHBIX SJIEKTPOTHBIX MOTCHIUAIOB (°, OMPENEIUTEe, B KaKOH
MOCTICIOBATEIbHOCTH M Ha KAaKOM OBJIEKTpoAE OYAyT BBIIENATHCS METAJUIBI NPU AIIEKTPOJIU3E CMECH
pactBopoB HuTparoB xpoma(lll), zomora(lll) u Hukensa(Il)? CocraBsTe CXeMBbI AIEKTPONHM3a PAacTBOpa
Haun0oJIee JIErKO BOCCTaHABINBAIOILETr0Cs MeTalia (U3 IPUBEACHHBIX) U paccuuTaiTe ero Maccy, umes I =
2,5A, a Bpems anexrponusa T = 40 MUHYT.

4. CocTtaBbTe CXE€MY O3JCKTPOIHBIX IPOLIECCOB, MPOHCXOMSLINX MPH BICKTPOJIU3E BOIHOIO
pacTBopa cynbdara HUKEIS ¢ TPpaQUTOBBIMH HIIEKTPOJAMH.

5. CocraBpTe CXEMy MEIHO-MarHMeBOrO TallbBAHMYECKOTO DJIEMEHTa, pPalOTarolero B
CTaHJAPTHBIX YCIOBUSIX; 3alUIINTE YPAaBHEHUS AJIEKTPOIHBIX MpolieccoB; paccunTaiire J/1C.

«Koppo3us metaninos. Cnocodbl 3a1IUTHI OT KOPPO3UM»

1. Jlns peranw, W3TOTOBICHHON W3 KoOallbTa, MOAOEPUTE aHOAHOE W KAaTOIHOE IOKPBITHE.
CocTaBbTe ypaBHEHHS KOPPO3WOHHBIX NPOIECCOB IMPH HAPYIICHHH 3TUX IOKPBHITHH U B PacTBOpE
O6poMoBOIOpO/IA.

2. Kakoii THII KOPpO3UH BO3MOXKEH ITPH KOHTAKTE YKA3aHHBIX BEIIICCTB:

a) KaIbIIUH{ — BIaXKHBIA BO3AYX,

0) KaJBITHI — CyX0# BO3IyX.

CocTaBbTe ypaBHEHHUSI KOPPO3UOHHBIX MTPOIIECCOB.

3. Kako#i meramn OyAeT OKHCIATHCS BO BIAKHOM BO3IyXe NPU HAPYIICHUH IOKPBITHS, ©CIH
JKene30 TOKpeITo Mapraniem? llpuBeaute cxeMmy TMpOILECCOB, MPOUCXOAANIUX Ha 3IEKTPOAax
00pazyromerocs ralbBAaHUIECKOTO JIEMEHTA.

4. IOBenupHOE U3JENUE W3 30JI0Ta HA MOJBECKAX M3 CEPEeOPSHOMN IENOYKH ISl BOCCTAHOBIICHUS
0Jiecka TIOMECTHII B MOJIKUCIICHHBIN PacTBOP YHCTSAIIETO CpeacTBa. M3aenue okazanock UCIIOPYSHHBIM.
[Touemy? OTBET NOSCHUTE YPAaBHEHUSIMH BO3MOKHBIX PEAKITHI.

5. B Tedenue, Kakoro Cpoka IMOTHOCTBIO Pa3pyIIUTCs CTaIbHOU JUCT Maccoi 200 T, HaXomsICh B
KOHTaKTe C MEIbl0 B KHCIOM pacTBOpE, €CJIM CWJIa TOKAa B TaKOW 3JIEKTPOXUMHYECKOH CHCTEME
cocrapisuia 0,65 A. CocraBbTe cxeMy pabOThI TAKOH rajibBaHOIAPHI.

«JHepreTuKa XMMUYECKUX PeaKkuuiny

1. Vicnions3yst CripaBOYHBIE JAHHBIE PACCUMTANTE H3MCHEHUE SHTAIIBIIMN PEAKIIH:
Corpagur) T 2N2O(ry = COyry + 2Ny,
3K3OTepMI/IquKI/IM 5010%0 SHHOTepMquCKHM ABJIACTCA Z[aHHBIﬁ HpOHeCC?
2. He mpou3BOAs BBIYMCIIEHHH, YKaXHTE, IS KAKMX M3 IEPEYMCIEHHBIX MPOLECCOB M3MEHEHUE
3HTpOHI/H/I ITIOJIOXKUTCIIBHO:
a) MgOyy + Ha) = Mgy + H2O;
6) Crpagun) T COx(ry = 2CO).
3. Mcnionb3ysi IPUBEIEHHBIE CIIPABOYHBIE JAHHBIE U U TEPMOXMMHYECKOE YPABHEHHE:
3C8.O(Kp.) + PZOS(KPA) = Ca3(PO4)2(KpA); AH (2)98 = *739,0 KI[)K,

pacchTaﬁTe OHTAJIBITUIO O6paBOBaHI/I$I (1)0C(1)3Ta KaJblus.
4, MoxHO 1 HO}IO6paTB KaTtaJu3aTop IJid NPOBCACHUA B CTaHAAPTHBIX YCIOBHUAX CICAYHOIIUX
peaKIui:
— . 0
a) 2SOZ((ra3) + O2(ra3) - 2803(){(14]1.): AfG' 208 <0.



6) Naras) + 2H200) = NHsNOy (i ; AG 565 >0

OtBeT nosicHUTeE.
5. Paccuuraiite Temneparypy, Npu KOTOPOH HAUMHAETCA PEaKUUs Pa3I0KEHUs] a30THOM KUCIOTHI?
HCIIOJIB3Ys CIIPABOYHBIC JAHHBIC!
4HNOs ) = 2H2O 1) + 4NOyras) + Orasy,

«CTpoe}me aToMa

1. Oxapakrepu3yiTe 3HAYCHUSIMUA KBAHTOBBIX YHCEI JJICKTPOHBI HA CIIEAYIOIIUX MTOYPOBHSX:

a) 3d; 0) 65; B) 5p; r) 4f.

2. OxapakTepu3yiiTe CBOMCTBA 3JIEMEHTa, UMEIOIIETO CICAYIOIIYI0 COKPAIICHHYIO 3JICKTPOHHYIO
KoHpHUryparuio atoma 3d°4s%,

4. Ha BHEIITHEM SHEPreTHIECKOM YPOBHE aTOMa a30Ta HAXOUTCS JIEKTPOHOB:

a)5; 0)3; B)7; 71)l5

4. YKaXUTe ICKTPOHHYIO KOH(PUTYpaII0 HOHOB Zn**, S Cu’,

5. Kakoil nogypoBeHb 3aloNHsIeTCs MOCIE NOLYyPOBHS 6S:

a)7s; 0)6p; B)Sd; 1)4f?

Cemecmp 2

«0J10BO, CBUHEI»

1. Kak n3mensercss po4HOCTb BOAOPOAHBIX COeTUHEHNH eMeHToB IV-A rpynmsl ¢ yBennyeHneM
3apsiioB UX aToMoB? OOBSICHUTE 3TO U3MEHEHHE C TOYKH 3PEHHS CTPOCHUS aTOMOB.
2. 3aKOHYUTH YPaBHEHUE PEaKLIUU:
Si + NaOH + H,0 —
2. Ilonp3ysich NaHHBIMU CIPAaBOYHHKA, OIMpeneiuTe, Moxer Ju mpu 298 K camMompou3BoibHO
MIPOTEKATh PEAKIU:
3Si0y(k) + 4B(k) — 3Si(x) + 2B,03(k)
O1eHNTE BO3MOXHOCTD MIPOTEKAHUS STOH peakiiy IpH 0oJiee BBICOKUX TeMIeparypax.
4. Moyemy mpu pacThpaHuu mopoirka okcuaa ceunna (1V) ¢ cepoii mim Gpochopom nmpoucxouT
BocIIaMeHeHne? B kakoM IpoOM3BOICTBE UCIIONB3YETCS 3TO SIBICHUE?
5. CocraBbTe ypaBHEHHUE PEaKLIUU:
Sn + HNOg(pa36) — N,O + Sn(NO3)2
6. UTo sBNSIETCS OKUCIIUTENEM U BOCCTAHOBHUTENEM B TaJIbBAHUYECKOM 3JIEMEHTE, COCTaBIEHHOM
13 0JI0Ba U cepedpa, IOrpyKEHHBIX B HOPMaJIbHbIE PacTBOPHI UX colieil. CocTaBbTe CXEMY AaHHOTO
TaJIbRAHAYECKOTO JIIEMEHTA. Hcxons u3 BeMUUMH CTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHIIMAIOB U 3HAUYEHUS
AG 298, ykaxuTe, MOXKHO JIH OCYIIECTBUTH JAHHYIO PEAKIWIO B TATbBAHMUECKOM JIEMEHTE.

«As3sort, dochop»

1. CpaBHHTE OTHOILICHHE a30Ta U (hocdopa K CICAYIOIMNM BellecTBaM: 1) MeTalIbl; 2) rajloreHbl;
3) ruapokcua Hatpus; 4) Boga. CocTaBbTe ypaBHEHHUS! COOTBETCTBYIOLINX PEaKIMd, yKa3aB YCIOBHS UX
MPOTEKaHUsI.

2. Hanwmure ypaBHEHHUS peakIuii TEPMHYECKOTO pA3JIOKEHHUS HHUTPATOB METaJIOB,
PacCTOJIOKEHHBIX B psly HAOpsDKEHWA OT MarHds J0 CBUHIA BKJIIOYHTENBHO. YKaKHUTE THII
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOM PEAKIIUH.

3. KakoBa maccoBast mons ¢hochopHOI KUCIOTH B PacTBOpE, MOJYICHHOM IPH PACTBOPEHUH B
200mt BOZIBI TPOIYKTA MOJHOTO OKMcieHus 24,8t pocdopa?

4. OcyniecTBUTE PEBPAIICHHS:

As —> ASZS3 —> (N H4)3ASS4 —> ASZS5 —> H3A303.

5. 3akoHuHUTh ypaBHeHue peakimu: Sh,03 + Br, + KOH — ...

6. Cxonpko MIILTHIAUTPOB 10%-HOTO pacTBOpa OPTOMBILIBSIKOBOM KHCIOTHI (IIOTHOCTH 1,07 1/MiT)
HYXHO npr0aBuTh K S0Mi 20%-HOro pacTBOpa OPTOMBIIIBSKOBON KHCIOTHI (INIOTHOCTS 1,145 /M),
9TOOBI OMYYUTH 15%-HbIi pacTBOp (TWIOTHOCTH 1,106 T/MIT)?



«Cepa»

1. V kakoro u3 NpUBEACHHBIX 31eMeHTOB VIA-rpymibl Oonbllie CPOACTBO K 3JICKTPOHY: cepa,
cenen wiu Tesutyp? [Houemy?

2. Kakue cBOlCTBa MPOSBIET CEPHUCTAS KUCIOTA B PEAKLIUAX:

a) H2803 + Br, —

6) H,SO; + K,Cr,0; + H,S0, —

Hamummre nonHple ypaBHEHHS peakiuii. PacctaBpTe K03 PUIIMEHTHI, UCTIONB3YS METOT
AIIEKTPOHHO-WOHHOTO OajaHca.

3. Tlosicaute, oOpasyeTcsi JU OCAJOK B PACTBOPE, MOJyYCHHOM CMELICHHEM pPaBHBIX O00BEMOB
0,02H. pactBopa HuTpara cepedbpa u 0,002H. pacTBOopa cyibdara HATpPHs, NPUHSAB, YTO COJHU
JMCCOLMMPOBAHbI Harlelno, a [IP(AQ,SO,) = 5-107.

«I'ajIoreHBD»

1. Kakue mpormecchl MpOTEKalOT MPH PACTBOPEHHH TallOTeHOB B Boje? KakoBBI 0COOCHHOCTH
pacTBOpeHMs XJopa B BOAE M B pacTBOpax IIenoded mpu pas3Hbix Temmeparypax? [louemy mienous
Jyd4llle, 9YeM BOJIa, CBSI3bIBAET XJIOp?

2. Beruncnure pH pactBopa, B tutpe kotoporo coaepxxkutcs 0,845 kucnoTsl, uMeroeii coctas (%
macc.): H-1,18; Cl —42,02; O — 56,80.

3. IlpeoOpa3yiiTe HeNOYKy NPEeBPALICHAN B yPaBHEHUS! XUMHUECKUX PEaKIIHN:

J, — JFs > HF > F, — SiF, — 720,

«Xpom»

1. UeM OOBSICHUTD «ITPOBAJ» 3JIEKTPOHA B aTOME Xpoma?
2. CuuTasi, 94TO IpU OKHUCICHUH CEPOBOIOPOIa 00pa3yeTcs cepa, pacCunuTaTh, CKOJILKO TPAaMMOB
JUXpoMaTa Kallusi, UCTOIb3YeMOT0 B KAYeCTBE OKUCITUTENS, HEOOXOJUMO JUTS TIOTyUeHUsI 64 T cephl U3
MIOJIKUCIIEHHOTO PacTBOpa CEPOBOJIOPO/IA, B3SITOTO B U30BITKE.
3. Mexy XpoMaT- ¥ JUXPOMaT-HOHAMH B PACTBOPE CYNIECTBYET AUHAMHYECCKOE PABHOBECHE:

2Cr05 +2H" 2 Cr,0% +H,0.

Koncranra paBHoBecus paHa 4,2 - 10™. B 1M pactBope 10% oT 061ero komdecTa (MOJIb) COIA
CYILLECTBYET B BHJE AMXpoMaTa, a 90% — B Buae xpomara. Onpenenuts pH Takoro pactsopa.

«Mapraneu»

1. Kak nosiyunth Mapraner u3 ero coenunennii: KMnO,, MnCl,, MnO,? CoctaBbTe ypaBHEHUS
COOTBETCTBYIOIINX PEAKLMI.

2. 3akonuute ypaBHenue peakiuu: N,H, + KMnO,4 + H,SO, — ...

3. OKHMCIUTENBHO-BOCCTAHOBUTEILHEIE ITOTEHIIAAILI CHCTEM

MnO, + 2H,0 = MnO; +4H" + 3e

ReO, + 2H,0 =ReO, +4H" +3e

cooTBeTcTBeHHO paBHbl 1,69 B 1 0,51 B. MoxHo jin okuciauts MNO, u ReO, xymopom 1mo cxemam:
Mn02 + HZO + C|2 —> HMn04 + HCI

ReO, + H,0 + Cl, - HReO, + HCI

«Kene3o, K00AJIBLT, HUKEIb)»

1. CocTaBpTe HOHHBIE  MOJIEKYJIIpHBIE YpaBHeHHS THApoin3a xinopuaa aukens (11). Kakoit non cremgyer
BBECTH B pACTBOP 3TOH COJIM IJIs TIOIaBIIeHUS THaAponn3a? JaliTe MOTHBHPOBAaHHBIN OTBET.

2. OcymiectBute npespamienus: CoSO, — (CoOH),SO, — Co(OH), — CoSO,.

Hanummre ypaBHeHUsI peakuuii B MOJIEKYJISIPHOM M MOHHOM BHJIE M HA30BUTE BCE COETMHEHUS KOOAIbTA.
3. Paccuwuraiite (akTOp SKBUBAJICHTHOCTH U MOJISIPHYIO MacCy dkBuBanieHTa a) Fe,(SOy)s 1i1st peakuuii, B
xotopsix Fe** — Fe*; 6) FeS0,7H,0 st peakuuii, B koTopsix Fe**— Fe**. Tlpupemurte npumeps
COOTBETCTBYIOIIUX PEAKIIUMN.



«IInHK, KaaAMuUii, pTYTh»

1. MaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY CBOMCTB IMIPOKCUIOB IIMHKA, KaaMus, pTyTu. CocTaBbTe
YPaBHEHHUS COOTBETCTBYIOIIUX PEAKIIIH.

2. B Tpex npoOupKax CoOepKUTCSI METaAJUINYECKask pTyTh. B mepByro nmprbaBuin KOHIEHTPUPOBAHHYIO
CEpHYIO KHUCJIOTY, BO BTOPYIO — pa30aBICHHYIO CEPHYIO KUCIIOTY, B TPEThIO — I1€104Yb. B Kakoi u3 Tpex
npoOUPOK NPOTEKaeT XUMHUUIecKas peakua’? HamuimunTe ypaBHEHUE peakuyu.

3. Ha ocaxxnenue cynbhar-moHoB u3 50 M1 pacTBopa cynbdara muHKa n3pacxomnoano 25 mi 0,05 M
pacTBopa xyopuaa 6apus. Beraucnute TUTp HCXOAHOTO pacTBOpa Cyb(ara IMUHKA.

IIpuMepbl KOHTPOJILHBIX 3aJJaHUH

Cemecmp 1
«Knaccbl HeopraHu4eckux coeJuHeHUID)

1.Kakue okcunpl OymyT momapHO B3auMoJeicTBoBaTh? V3 NaHHBIX OTBETOB yKa)KUTE BEPHBIH U
HAIHIINTE YpaBHEHHUE PEAKIHIH.
OrtgerT: a) okcun cepri(1Y) u okeng kpemuusa(1Y);
0) oxcun cepri(1Y) u okcnp xeneza(1Ll);
B) okcun cepbl(1Y) u okcun 6opa.
2. Kakoii okcun cootBeTctByeT kKuciore H,MnO,? CocTaBbTe ypaBHEHHE PEaKIIMH 3TOTO0 OKCHAA
CO IIEIOYBIO.
Otset: a) okcun mapraniia (11),
6) oxcun mapraniia (111),
B) okcua mapranua (VII).
3.Ilpu B3auMoaeicTBUM ¢ KakMMHU BemiecTBamu ruapokcun xpoma (L) mposisisier amdoTepHble
cBoiictBa? [IpuBeuTe ypaBHEHUSI COOTBETCTBYIONIUX PEAKITHIA.
OTBeT: a) THAPOKCHI HATPHS U a30THAS KHUCJIOTA;
0) XJopu HATPUS ¥ THAPOKCH] KaTIbLIHSL
B) okcuy azora (I) u okena yrinepona (11).
4. Kakas coip oOpasyercss NpU B3aUMOJCHCTBHHM BOJHOTO PAacTBOpPa THIPOKCH/A KaJbIHs C
M30BITKOM yriiekucioro raza? [Ipuseaure ypaBHeHHE PeakLUH.
OtBer: a) cpeaHsis,
0) Kucnas,
B) OCHOBHasI.
5. HamummnTe ypaBHEHHUS! peakUi W MOSICHUTE, B KAKUX CIIydasX MPOLECC MPAKTHYECKH UIET IO
KOHIIa.
Otset: a) okcun a3ota (V) u ruapokcun maprasuia (11),
0) oxcun cepol (V1) u okcup Kanpius,
B) okcuz yriepoaa (1V) u Boza.

«XHMHYeCKH YKBUBAJIEHT»

1. MossipHasi Macca SKBUBAJICHTa KaKOTrO M3 MPUBEIEHHBIX HIDKE BEIIECTB cOCTaBlsieT 1/4 4yacTh
€ro MOJISIPHON MaccChI?
OtBer: 1) okcun mapranna (11);
2) cynbdat maprania (11);
3) mroKCH MapraHIia.
2. PaccumraiiTe MOJIIPHYIO MacCy PKBUBAJICHTA CEPHOM KHCIOTHI B PEAKITHSIX:
H,SO, + CsOH = CsHSO, + H,0,
HZSO4 + 2CsOH = C52804 + 2H20
Otser: 1) 98 u 98 r/mMOB; 2) 98 u 49 r/mob; 3) 49 u 98 r/moTE.
3. Berunciaute MOJIIPHYIO MacCy SKBUBAJICHTa U SKBUBAJICHT 0JIOBA, €CIIU MPOIIEHTHOE COJIEPIKAHUEC
ero B okcujie cocrapisieT 88,12%.



Otser: 1) 59,35 r/mMomB, 4 MOITB; 2) 29,70 r/monb, 1/2 Monb; 3) 59,35 r/momm, 1/2
MOJTb.
4. Omnpenenure (HopMysy COSIMHEHHS JKeye3a ¢ Cepoid, ecnu Ha 6,4 T cepbl nmpuxoaurtcs 5,59t

JKeesa, a MOJISIpHas Macca SKBUBAJICHTA CEPhI COCTABISET 32 I/MOJIb.
Ortser: 1) Fe,Ss; 2) FeS; 3) FeS, (mupwur).

«PactBopbl. Cioco0bl BbIpaKeHHs] KOHUEHTPALUH PACTBOPOB»

1. K 500 mn 32%-Hoi#i (110 Macce) a30THOM KHUCIIOTHI IVIOTHOCTHIO 1,2 r/mMit ipubaBuiu 1 1 BOABL.
Uemy paBHa MaccoBasi AOJS KUCIOTHI B IOTyYEHHOM pacTBope?

Otser: a) 16,1 %; 0) 12,0 %; B) 24,0 %.

2. UeMy paBHaA MOJISIpHAs] KOHIIEHTPAIUS PacTBOPA COJSTHOM KHUCIOTHI, UMEIOIIEro MIOTHOCTD 1,19
r/MI1 u copepakaiiero 38 % (1o macce) xaopooaopoaa?

Ortger: a) 10,4M; 0) 12,4M; B) 14,2M.
3. CkonbKo rpaMMoB xjiopua nuHka conepxurcs B 300 mia 0,2 H. pactBopa?
OrtgerT: a) 2,04 1 0)8,16T; B) 4,08 r.

4. Mns weiirpamuzanuu 20 mi 0,1H. pacTBOpa KHCIOTHI TOTPEOOBAIOCH 8 MII pacTBOpa THAPOKCHIA
HaTpus. PaccumnTaiite, CKOJIBKO IPaMMOB ILENOYH COAEPIKUT 1 J1 3TOrO pacteopa’?
OtgeT: a) 10,0 1; 6)5,0 1 B)2,5T.

«Bogoponuerii nokazarens pH n ruaposns cosein»

1. Beruucnure konnentpauio noHos [OH'] B pacTBope anekTpoiuTa, B KoTopoM pH=5.
Ortger: a) 107 6) 10°; 8) 102,
2.YKaxuTe, Kakasg W3 TEPEUYHCICHHBIX COJeH, MOABEeprasch THUAPOIN3Y, CO3/aeT IIEIOYHYIO
peakiuio cpeapl? CocTaBbTe YpaBHEHHE THIIPOJIM3a BHIOPAHHOW COJIM B MIOHHON M MOJICKYJIIpHOU (hopMe.
OrtgeT: a) cynbdar xenesa(lll),
0) HUTpAT KaJIus;
B) KapOOHAT JINTHSL.
3.CocraBbTe ypaBHEHUE THAPOIIH3A alleTaTa KaJlusi B HOHHON U MOJIEKYJISIpHOH (hopMme, YKaKHuTe
pPEaKIuio cpeibl W paccUMTaiiTe KOHCTAHTY THIPOJIM3a yKa3zaHHOW comu. KoHcraHTa Aucconuanuu
ykcycHo kucnotsl K, = 1,77- 10,
Otser: a) K= 9,0-10%; 6) Kop=5,65-10"%  B) Kppyp=3,6-107.
4. JloGaBiieHME KaKUX W3 TIEPEUYMCIICHHBIX HIDKE BEUIECTB YCHIMBACT THIPOJIH3 XJIOpUIA
anroMuHus 1 ioyemy? OTBET MOATBEPINTE, COCTABUB yPaBHEHHUE PEaKIIUU THAPOIN3a B MOHHOMU (hopMme.
OTBeT: a) TUAPOKCHA HATpus; O) XJIOPHI aMMOHUS;  B) BOZA.

«KommiiekcHbIe cOeTUHEHN D

1. OnpeernuTe 3apsibl KOMIUIEKCHBIX HOHOB, 06Pa30BaHHBIX HOHOM-KOMILIEKCooOpasoBatenem Au’':
a) [AU(CN)z(Hzo)z], 6) [AUC|4]:
Otser: 1) +1,-1; 2) +2,-2; 3) -1, +1.
2. Xmopun xenesa (1) ceszpiBaet 1/3 poganua-noHa (THOIMAHAT-HOHA), COAEPIKAIIETOCS B COSTUHCHUN
Cr(SCN);-4NH;. M300pa3ute KOOpAMHALMOHHYIO (OpMyNly TaKOro KOMIUIEKCHOTO COCJHHEHHMS.
CocrtaBbTe ypaBHEHHE NPOMCXOASIIEH peakUiHu M yKaKUTe, K KaKOMY THIy OTHOCHTCSI KOMIUICKCHBIH
WOH.
Otser: 1) HEHTPATBHBIH;
2) KaTUOHHBIH;
3) aHHOHHBIMA.

3. CocraBbTe (hopmyiry HUTpara rekcaakBanukens (11). Uemy paBeH 3apsij 3TOro KOMIUIGKCHOTO MOHA U
KOOPMHAIIMOHHOE YUCIIO?

Otser: 1) +6, k. 4. =6; 2)+3, k. 4. = 4; 3)+2, k. 4. =6.
4. Kakoli U3 MPHUBEICHHBIX KOMIUIEKCHBIX MOHOB SBJISCTCS MEHEE yCTOMUYMBBIM M modemy? CocraBbTe
JUTSL HETO BBIPAXKCHUE KOHCTAHTHI HECTONKOCTH.

Orser: 1) [AlIF]* Kieer. = 1,45-10%



2) [HgBra]* Kyeer, = 11072

3) [Ag(S:05).]* Kyeor, = 1:107°
5. W3 mnpuBeACHHBIX HWXKE COCAMHCHUN BHIOGPUTE JBOWHYIO COJIb W COCTAaBbTE ypaBHEHHE &
JIUCCOLIMAIUU:

a) KCr(SO.):: 6) K[Cr(OH)4]; B) Cr(OH),NO:s.

«CKOpOCTb XUMHYICCKHUX peaKHHﬁ. XuMHuuyecKkoe PABHOBECHE»

1. Peakums npet mo ypaBuenuro: 2H, + O, = 2H,0.
Kak n3MeHHTCSl CKOpOCTh ee NIpu paz0aBiieHHH pearupyromieii cMecu B 2 paza? OTBET MOATBEPAUTE
COOTBETCTBYIOIIMMH pacueTamMH.
OtBeT: a) yBenmuuuTcs B 2 pasa;
0) yMEHbBIIUTCS B 2pa3a;
B) YMEHBIINUTCSA B 8 pas.
2. Onpenenure TeMIepaTypHbId KO3()PUIIMEHT CKOPOCTH Y, €CITH CHIKEHHE TeMIIepaTyphl Ha 40°
MPUBOJUT K YMEHBLIEHUIO CKOPOCTU peakuuu B 81 pas.
OtBeT: a)2; 0) 3; B) 4.
3. YkaxuTe, N3MEHEHUs] KOHIIEHTPALMI KaKUX BEIIECTB YBEIMYMBAIOT BbIX0J] okcuaa cepsi(V1) mo
peakiuun 250,+0, 2 250;
OTBeT: a) yBenMYEHHE KOHIIEHTPALUHU KUCIOPOa;
0) yMeHbIIICHHE KOHIICHTPAIIUH KHCIIOPO/Ia;
B) yMEHbIIIEHHE KOHIICHTparuu okcua cepbi(VI).
4. PaBHOBECHBIE KOHIICHTPALIMH BEIIECTB, yYACTBYIOIIUX B PEaKIHH:
CO + HyOas) 2 Hy + CO;
cocrasisun: [H,0] = 0,32; [H,] = 0,08; [CO,] = 0,08 Moms/11.
KakxoBa paBHOBecHas KOHIEHTpalus okcuza yriuepoaa (Il), ecnmu xoncranra paHosecus K,=27
OtBer: a) 0,01; 6) 100; B) 0,005.

«OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuum»

1. B xaxo# U3 yKa3aHHBIX PEAKIHI cepa OKUCIIAETCS U ImouemMy?

Oteer: a) 2H,S + O, =2H,0; 6)2S+C=CS;; B) S + Ca = CaS.

2. Omnpegenute, B KAaKOM clydyae HMeeT MecTo okucieHue? CocTaBbTe€ YpaBHEHHE 3STOU
MOJTypeaKIIni B 3JIEKTPOHHO-HOHHOU (hopMe, MMes B BUY, UTO MPOIECC HIET B HEUTPaIbHOU Cpeie.

Orget: a) NO3 — NO,; 6) SO — SO, ; 8) PO, — PH..

3. Ilo npuBenEcHHBIM HHXKE HOHHO-DJIEKTPOHHBIM CXE€MaM TONYypeakluid OKHUCIEHUS H
BOCCTAHOBJICHMSI COCTaBbTE€ IIOJHOE YPAaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEJIBHON pEakUUU B
MOJIEKYJISIPHON (opMe, YKKUTE OKHCIUTENb U BOCCTAHOBUTEITb.

ClO, +8H" + 88 =CI + 4H,0,

21— 2e = 12.
Yxkaxure kodQpunmeHT nepes GopMysIon OKHUCIATENS?
Otser: a) 3, 0) 2, B) L.

4. I[J'ISI OKHMCJICHUA MaHIaHaTa B [ICPMAHIaHAT, IPOTCKAOIICTO IO CXEME!
2— - _

MnO,” — 18 = MnO,, ¢°=+10.54 B,
HOII6epI/IT € OKHCJIMTEIIb U COCTAaBbTEC IIOJIHOC YPAaBHECHUE.

Otser: a)Cl, +2&8=2Cl, (po =+1,35B;
6) I, +2&=2T, ¢’ =+ 0,54 B;
B) 2H" + 28 = H,, ¢° =+ 0,00B.

«3.11eRTp0ngnqec1me npoueccob»

1. Vicronb3ys BENMYMHBI CTAHIAPTHBIX SIEKTPOAHBIX MOTCHIMAIOB ¢ CIEAYIONMX METAIUIOB —
Me/lb, IIMHK WM KaaMul, ompenenute. Kakod M3 HUX MOXKET BBITECHSATh METAUIMYECKOE JKEIe30 W3
pactBopa cyibdara xenesa (II)? CocraBpTe MONEKYISIpHBIE ¥ HOHHBIE YPaBHEHUS PEAKINi, MPOTEKaHWE
KOTOPBIX BO3MOXKHO B CTAH/IAPTHBIX YCIOBHSIX.

2. CocraBpTe CXEeMy TallbBAHUYECKOT'O JJEMEHTa, COCTOSIIEr0 U3 MEIHOW IUIACTHHKH,
morpykeHHoir B pactBop xjopuna memu (II) ¢ xommentparmeidt 0,25M, W HHUKEIEBOH IUIACTUHKH,



Haxozsmeicss B pactBope xmopuaa Hukens (II), koHIeHTparus KOTOporo cocrtaBisier 2,75 MOJb/I.
Hanummre ypaBHeHHMs peakuuid, NPOUCXOIIIIMX Ha 3JIEKTPOAax NpH padoTe TaKOro 3JIEMEHTa U
paccuuTanTe ero 3.4.c.

3. Uepes pacTBOp XJIOpHAa MarHus MpOIycKaiu TOK cuioi B SA. Kakue rasel u moueMy TOJIBKO
ras3bl BBIICJISUIMCH Ha 3JeKkTpoAax? HamuiuTe ypaBHEHHUS 3JIEKTPOAHBIX MPOLIECCOB HA aHOIE M KaTozie U
paccuunTaiite 00beM ra3oB (1), €CIIM BPeMs AJIEKTPOIN3a T COCTaBIsLIO 30 MUHYT.

«Koppo3us metanoB. Ciocodbl 3allIUTHI OT KOPPO3UMN»

1. CoctaBbTe cXeMy KOPPO3MOHHOTO Ipolecca, MPOTEKAIOMIEro MpH KOHTAKTe MarHUs C HUKEJIEM,
HaxoOsaInuxcs:

a) B BOJIE, HACBHIILIEHHOI KHCIOPOIOM,

0) B BoJie, HachIlIeHHO okcumoM cepsl (1V).

MexaHu3M Tpolecca MOSICHUTE CXeMaMH paOOThl TajdbBaHUUECKUX ASJIEMEHTOB. Kakol meTan
Oynet kopposuposath? [louemy?

2. Kaxoif Mmetamn OyAeT OKUCIATHCS P HAPYIICHUH TOBEPXHOCTH, €CIIM MEJb MOKPHITAa 30JI0TOM?
OTBeT MOsICHUTE, COCTAaBUB YPaBHEHH BO3MOKHBIX 3JIEKTPOHBIX MTPOLIECCOB, €CIIU B pacTBope pH=3.

3. Kakoii meramn — MarHMid WIM CBHHEIL], MOKHO HCIIOJIb30BaTh B KadyeCTBE MPOTEKTOpa Ui
3alUTBl U3JENNA U3 XpoMa OT KOppo3uM B KHcIoH cpene? OTBET MOACHUTE CXEMaMM BO3MOKHBIX
3IEKTPOXUMHUYECKHX POIIECCOB.

Cemecmp 2

«0J10BO, CBHHEI»

1.CoctaBbTe ypaBHEHHUs] PEaKLUUil PAacTBOPEHHUsS OJOBAa B pa30aBICHHOM M KOHLEHTPHUPOBAHHOMN
A30THOM KHUCIIOTE.

2.Kakoe coeamaeHune obOpasyeTcs MpH PACTBOPEHUW CBHHIA B mmienouyn? Hamwuimure ypaBHEHHE
peaxiuu.

3.3aKOHUYUTE ypaBHEHUE PEAKIUH:

PbO, + Mn(NO,), + HNO, — ...,

€CIIM M3BECTHO, YTO JMOKCHJ CBHHIA BoccTaHaBimuBaeTcs n0 cBuHna (Il), a wnonsr mapranma (I1)
OKHUCIIAIOTCA 0 MapraHIlOBOW KHCIIOTHI.

4.Yro mnpeacraBiseT coOOH MO XMMHUYECKOMY COCTaBy CBHMHIOBBIM cypuk? CocTaBbTe €ro

CTpYKTypHO-Tpaduyeckyto popmyiy.
«As3sort, dochop»

1. Kakue 37eKTpoHHBIE YpaBHEHHS COOTBETCTBYIOT YPAaBHEHHUIO PEAKINH B3aUMOJICHCTBHS IMHKA C

OuYeHb pa30aBICHHOI agomoﬁ kucnoToi? CocTaBbTe MOJHOE ypaBHEHHE B HOHHO-MOJIEKYIISIPHOM (opme.
a) Zn— 28 — Zn""

NO3 +H =NH;+ ...
6)Zn-28—2zn"

NO3 +H =N, +...
B) Zn — 28 — Zn*"
NOz +H =NO+...
2. Kakoe TtBepmoe BemiecTBO oOpa3yeTcs MpH pas3iiokeHHMH HUTpata cepebpa? CocTaBbTe
yYpaBHEHHE PEAKIIUH.
a) HUTpHUT cepedpa; 6) okcuz cepedpa; B) cepedpo.
3. U3 kakoro kommuectBa (ochuaa kxampuus CazP, moxno momyunts 22,41 dochuHa mnpu
HOPMAJIbHBIX YCIIOBHSX?
a) 1 momnp; 0) 0,5 mons; B) 1,5 Mo,
4. CoctaBbTe ypaBHEHHE peakiuu HerTpamusauuu ocdopuctoit kucnorsl H3PO3 rugpoxcunom
Hatpust. Kakast mpu aTom obpasyercst comb?
a) xucias; 0) cpemHsisl; B) OCHOBHAS.



«Cepa»

1. Kak Oyzer u3MeHSThCA CO BpEMEHEM Macca OTKPBITOTO COCYy/a, COJepIKaIIero:

a) oueHb pa30aBICHHBIN PacTBOpP CEPHOM KHCIIOTHI,

0) KOHIICHTPUPOBAHHYIO CEPHYIO KUCIOTY?

[IpuBeauTe MOTUBHUPOBAHHBIN OTBET.

2. Kakum u3 IMPUBCACHHBIX HHKC COGILI/IHGHI/II\/'I MOXHO YCTAaHOBUTH HaJIMYMUEC B BO3AYXC OAXKC
MaJbIX KOHIIEHTpanuii cepoBomopona? IlosicHure cBOW BBIOOP W COCTaBbTE ypaBHEHHE BO3MOXKHON
peaxuuu.

OrtgerT: a) anerar 6apus; 0) aleTaT HaTPHS; B) alleTaT CBUHIIA.

3. [Ipu kakOM U3 pacCMaTPUBAEMBbIX YCIOBUN MOXKET OBITh TOJIYYCH CYJIb(OU] ATIOMUHUS

a) TPU CITUBaHUH Pa30aBIIEHHBIX PACTBOPOB COJM AIFOMUHUS U CyIb(hHIa HATPHS,

0) IpH CIUTABIICHUH TTOPOIIKA aJTFOMHHUS C CEPOH:

B) MPH MPOIYCKaHUU CEPOBOIOPOJIA YePE3 PACTBOP CONU AIFOMUHHS.

OTBeT NOsCHUTE YPaBHEHUSAMHU COOTBETCTBYIOIINX PEAKIIIH.

4. VYuureiBasg BeNWYMHBl CTaHJAPTHBIX OJIEKTPOAHBIX IIOTCHLIHUAJIOB MPUBEACHHBIX HIXKE
MTOJIYPEAKITUN OTIPEEITUTE, MOXKET JIU CEpa OKUCISITHCS a30THON KHCIOTON 0 CEPHOU KHCIIOTHI?

NO3 +4H" = NO + 2H,0; ¢° = +0,960 B

SO3™ +8H' =S+ 4H,0; ¢° = +0,636 B
OtaeT: a) MOXKeT; 0) HET; B) B CUCTeMe HAOII0JaeTCs MTOJTHOE PaBHOBECHE.
«anoreHbn»

1. Mcnonp3ysl OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE MOTEHIINAIBI IPUBEAECHHBIX MOIYPEAKII:
a)103 +6H" +6e =1+ 3H,0, ¢°=+1,08B;

6) 2103 + 12H" 10e = I, + 6H,0, ¢0°=+1,19 B;

B) I03 +5H" + 4e = HIO + 2H,0, 0°=+1,14 B.

onpejieuTe HaubosIee BEPOSTHBIN MPOIYKT BOCCTaHOBIEHHs Hozar-uoHoB 10 3 mox meiicTBreM
CEPHUCTOM KUCIIOTHI, Pearupyromei ¢ BBIOpaHHOH CHCTEMOM IO CXeMe:
H,S0; + H,0 — 28 = S04~ +4H",
CocTaBbTe [10JHOE YPAaBHEHHUE PEaKIUH.

2. VYuureiBas BBICOKYHO OKHCIIHMTCIIbHYIO aKTHUBHOCTb 6p0MHOBaTHCTOI71 KHUCJIOTBI, 3aKOHYUTC

YpaBHEHUE peakliy, HCIIOJIb3Ys METOI OTypeaKuil:
HBrO+H,S= ...,

3. CocraBbTe ypaBHEHHE THIPOJIM3a PACTBOpA THIOXJIOPUTA Kalks M PACCUMTANTE CTEICHb
runponusa h, eciau koHneHTpanus coiu cocrtapisier 0,01M, a KOHCTaHTa AMCCONUANIMY XJIOPHOBATHCTON
kuciotel cocraBisger K(HCIO) = 3,0 108, Kakast cpea B pacTBOpe JaHHOIT comu?

OtBer: a) cpena kucnas, pH<7,

0) cpena HelitpanbHas, pH =7
B) cpena mienouHas, pH>7.

4. U3BecTtHO, 4yTO aMOpGHBIA AMOKCHI KpPEMHHUS, pearupys co (TOpOM, CaMOBOCILIAMEHSETCH.
Hanummre ypaBHeHHe 3T0H peakunu, ONpenesInTe OKUCIUTENb U BOCCTAHOBUTEII.

«Xpom»

1. Kakas u3 npuBEICHHBIX HIDKE CXEM PeaKkInil MOXKET CIy>)KHTh METOZOM JUIS CHHTEe3a Cynbhuna
xpoma (I1):
a) CrCl; + H,S —

6)Cr+s —ts
B) CrC|3 + Nazs + Hzo —
CBoIif BEIOOp apryMEHTHPYHTE M COCTABBTE MTOJTHOE YPaBHEHUE dTOU PEaKIINH.



2. CocraBpTe ypaBHEHHE peaknuu B3auMonehcTBus cymnbdara xpoma (III) ¢ odeHns OGompmuM
M30BITKOM THApPOKcUAa HaTpusi. HazoBuTe monyuennoe coenuuenue xpoma (111).
OTBeT: a) XpOMUT HATpHS;
0) Tetparunpokcoxpomar (II1) marpus;
B) rekcarunpokcoxpomar (II1) Harpus.

3. Kakoll u3 npuBeACHHBIX HI)KE OKCUJIOB TEPMUUYECKH MEHEE YCTONYUB!

Cr03 MO3 WO3
AH 298 , KJI>x/MOJIB -593,9 —744,0 —843,2
tun, C 107 791 1473

Kakumu cBOHCTBaMHM, KUCIOTHBIMH WM OCHOBHBIMH, OH obOnanaetr? [IpuBenurte ypaBHEHUS
peaxnuii, XapaKTepU3YIOLINX 3TH CBOWCTBA BEIOPAHHOIO OKCUA.

4. UzBectHo, uTo okcua xpoma (VI) sBnsercs CUIBHBIM OKHCIHUTEIEM M B KHCIOH Cpele JEerKo
o0pa3yeT coelUMHEHUE, BOAHBIA PAacTBOP KOTOPOro OKpalleH B 3ejeHbli 1BeT. COCTaBbTe ypaBHEHHE
peaKuy OKHCICHNS KOHIIEHTPUPOBAHHOM COJISTHOM KUCIIOTHI YKa3aHHBIM OKCHIOM XpOMa.

«Mapraneu»

1. Kakoil w3 HIDKE MEpPEeYNCIEHHBIX OKCHIOB 00JlajaeT HaumOoJee CHUJIHbHO BBIPAXKECHHBIMHU
KHACJIOTHBIMU cBoiictBamu? [IpuBenuTe MONHBIE ypaBHEHHs PEaKIUid, XapaKTepHBIX Ui BBIOPAHHOTO
KHCJIOTHOTO OKCHJA.

Otset: a) okcun mapranma(ll); 6) oxkcun mapranma(Vl);

B) okcua mapranua(lll); r) okcun mapranma(VIl).

2. CocTaBbTe SJIEKTPOHHYIO (OPMYIYy pAachpesieliCHUs] BaJCHTHBIX JJEKTPOHOB aToMa PpEHHS.
Kakyio BalleHTHOCTb MOXET MPOSBIISATH PEHHH B OCHOBHOM M BO30YXIeHHOM coctostHusx? [IpuBeaure
CXeMbl pAacTpeeleHns SIeKTPOHOB B «HoHax» Re™’, Re™. Ckombko HECTApEeHHBIX IEKTPOHOB
COJIEP)KUTCS] B HUX COOTBETCTBEHHO?

OtsBerT: a)0wus; 06)7u2; B) 5u0.

3. Kak moxxHO npeBpatuth okcua maprania (II) B manranar xanust u B kakoit cpene? Ilpusenute
MOJTHOE YPaBHEHHE MOTyYeHHE ero, BHIOpaB B KA4eCTBE OKUCIHUTENS HUTpAT Kanus. [loncuuTaiite cymmy
K03(pPHUITMEHTOB B JIEBO YaCcTH ypaBHEHUSI.

Otset: a5 0)9; B) 4.

4. CocraBbTe IOJHOE ypaBHEHHE peakUuM monyueHus xmuopuaa mapranua (II) u3 amoxcuna
Maprasiia, o00padoTaB ero KOHIECHTPUPOBAHHOW COJITHOW KHCI0TOM. PaccunraiiTe, kakoi 00beM KUCIIOTHI
notrpedyetcst pu 3toM it moydeHus 12,58 v MnCl,, ecnu konuentpamus HCl mo macce cocrasisiet
36,0%, a mnotHOCTH pacTBopa p = 1,179 r/mi.

OrtBer: a) 12,38wmu; 0) 34,3%wmu; B) 40,54mu1.

«Kese30, K00aJIbLT, HUKEIb»

1. ITpm B3ammopeticTBun 9,45 MIT )KHIKOTO TIEHTaKapOOHMIA XKejle3a ¢ M30BITKOM pa30aBlIeHHOM
CepHOW KHCIIOTH B 3(pUpHOM pacTBope oOpasyercsi cMech IBYX ras3oB. PaccuuTaliite, xkakoi oOowem (I,
H.y.) 3aliMyT rassl ociie 3aBepiieHus peakuuu. [InoTHocTs nenTakapboHmna p =1,46 r/mi.

Otset: a) 5,781 Bogopoaa u 9,991 okcuna yraepoga(ll);1

0)1,578n Bogopona u 7,891 okcuna yriepoaa(ll);
B) 5,891 oxcuna yrinepona(ll) u 4,781 Bogopona ;

2. Kakyro u3 HMXe NPUBEICHHBIX PEAKIM MOXXHO WCIOIB30BaTh IS MONYyYEHHUS THAPOKCHIA
kobansTa (111):

a) CoCl, + NaOH + O, = .. ;

6) COC|2 + Nazcr207 + HZSOZ =...

B) COC|2 + NaOH + C|2 =...



BriOpanHoe ypaBHEHWE 3aKOHYHTE, pPACCTaBbTe KOA(DOUIMEHTH W YKAKUATE OKHUCIUTENh U
BOCCTaHOBUTEIT.

3. DneKTpOHHO-MOHHBIM METOJIOM COCTaBbTE IIOJTHOE YypaBHEHHE pEaklUH BOCCTAaHOBICHHUS
JMMoKcHIa Mapranma rekcanuaHodepparom (II) xamus B NPUCYTCTBUM CEPHOM KHCJIOTBL YKaXKHUTE
Koaduirent nepes GopmyInoit cpeasl.

OtBeT: a)4; 0) 2; B) 6.

4. Tlombepute COOTBETCTBYIOIIMI OKHCIUTENh M COCTaBbTE TMOJIHOE YpaBHEHHE peaKiHs
obOpa3oBanmst (Qeppara Kamus u3 (Qeppura Kamus B TPHUCYTCTBHMA THAPOKCHIA Kalusi. YKaXKHUTE
KoaduIent nepes GopMyIoil OKHCITUTES.

OtgeT: a) 5; 0) 4; B) 3.

Hunk, kagMui, pTYTH»

1. B Tpu npoOupku HanMTa METaUIMYecKas pTyTh. B KakoM M3 yKka3aHHBIX HUXKE BEIIECTB OyIeT
pacTBOpAThCS pTYTh? OTBET MOATBEPIUTE ypaBHEHHEM MPOUCXOISIICH PEeaKINH, YKaKUTE OKHUCITHTENb,
BOCCTaHOBUTEIb M PacCTaBbTE KOAPPHUIIMEHTHI AIEKTPOHHO-HOHHBIM METOIOM

OtBer: a) paz0aBlieHHAsI cepHast KUCIIOTA;

0) KOHIICHTPUPOBAHHAsI CEPHAS KUCIIOTA;
B) KOHIICHTPUPOBAHHAS IIETI0Yb.

2. Kakoe coequHeHHME IIMHKAa 00pa3yeTcsl IPH B3aUMOJCHCTBMM XJIOPHAA IHMHKA C OOJBIIUM
M30BITKOM KOHIICHTPHPOBAHHOM Miesioun? HanuiuTe ypaBHEHUE peakliy U paccTaBbTe KO3()GHUIIMEHTHL.

OTBeT: a) THAPOKCH] IUHKA;

6) rerparunpoxconuskart (II);
B) THAPOKCOXJIOPHU/T ITMHKA.

3. CocTaBbTe ypaBHEHHE peakIuu THAPOKapOOHATa KaaMHs C COJSIHOM KuCIOTON. PaccraBuB
KOA(PGUITMECHTHI B YpaBHEHUH, ONPEIEIIUTE KOJTMISCTBO MOJIEH KUCIIOTHI, YIaCTBYIOIICH B PEaKIIHY.

Ortger: a) 1 mosb; 0) 4 Mo, B) 2 MOJIS.

4. Kaxkoit 00beM 8 H. pactBopa KOH mosxeT npopearupopath ¢ 250 T okcuaa IIMHKA, COACPIKAIIETO
18,6% mpumeceil, He paCTBOPSIOIIUXCS B €AKUX LIETI0YaX.

OrtBer: a) 0,623 m; 0) 0,313 1; B) 0,143 7.

OTYeThl 110 JIA00PATOPHLIM PA0OTAM

CtpykTypa OT4e€Ta W BOIPOCHI TPUBEIACHBI B METOJAMYECKUX YKa3aHHUAX 0 JIAOOPaTOPHBIM
pabotam (mepeueHs MPUBEIEH B paszeie 5).

Bonpochbl 115 NOArOTOBKH K dKk3aMeny (1 cemecTp)

=

OCHOBHBIE KJIaCChI HeOpraHuveckux coeanHennii. Homenkmarypa. Kitaccugukarus. CeoricTsa.

2. Oxkcuasl. Homenknatypa. OCHOBHBIC, KHCIOTHBIE, aM(DOTEpHbIE OKCHbI. XUMUYECKHE CBOWCTBA.

[Tonyuyenue. IlpumeneHue.

Iunpoxkcunsl. Kinaccudukarus. Homenknarypa. Ceoiictea. [lonyyenue. [Ipumenenue.

Kucnoter. Knaccuduxarms. Homenknatypa. Ceotictsa. [lomyaenue. [Ipumenenne.

Comu: xuciple, CpegHHE, OCHOBHBIC, [BOMHBIE, CMEIIaHHBIE, KOMIUIEKCHBIE. HomeHkmarypa.

[Tony4yenue, cBOWCTBA U IPUMEHEHHE.

6. dakTOop SKBHBAJICHTHOCTH W MOJIIPHAs Macca SKBHUBAJICHTOB IMPOCTHIX M CIIOXHBIX BEIIECTB.
O06beM PKBHBaAJICHTA Ta30B. 3aKOH SKBUBAJICHTOB.

7. ®axTop SKBHBAJCHTHOCTH W MOJSIpPHAs Macca DKBUBAJICHTA CIIOKHBIX BEIIECTB B XUMHUYECKUX

peaKIusx.

Kpatkue cBenenus mo TeOpur CTPOSHHS aTOMA.

9. AtoMm. Artomuas opOutanb. KBaHToBble uwnciaa. ONUCaHHE COCTOSIHHS JJIEKTPOHA B aTOME.
VYpasueHnue lllpeaunrepa.

10. MHuoroanektponnsie arombl. [Ipunanun [Taymu, npaBuino ['yHa, TPUHIMT HAUMEHBIICH YHEPTHHA U

WX y9eT IPY COCTaBICHHUHN dJIEKTPOHHBIX POPMYII.
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11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.

24,

25.

26.

217.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

[epuogmuecknit 3akon .M. MengeneeBa. CTpykTypa MEpPHOAMYECKON CHCTEMBI, TEPHOIBI
TpyNNbl, MOATPYNIBL. M3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX CBOMCTB JJIEMEHTOB B
MOArpYyMIax, rpynnax, nepuojax.

CBsi3b CTpOEHHUS aTOMa C IOJIOKEHUEM 3JIeMeHTa B mepuojandeckoi cucreme .M. Menneneesa.
Uro mnoka3plBaeT HOMEp IEpPHOAA, HOMEp TIpYNIbl M HOPSOKOBBIA Homep. Kitaccuduxarus
3JIEMEHTOB B 3aBUCHMOCTH OT JJIEKTPOHHOTO CTPOCHHUSI.

CBoiicTBa HEMTpaIBbHBIX aTOMOB, XMMHYECKUX 3JIEMEHTOB MPOCTHIX BEIIECTB: SHEPTHUs HOHU3ALINH,
CPOACTBO K 3JIEKTPOHY, OTHOCHTEIBHAS NEKTPOOTPULIATENIEHOCTD, pa3MEpbl aTOMOB M HOHOB.
OcHOBHBIE BHUIbI XUMHUYECKOM CBsS3U. COBpEMEHHBIE MPEACTABICHUS O MPUPOAEC XUMHUYECKOM
cBsa3u. KopasienTHas cBsi3b. MeTO1 BaJIEHTHBIX CBSI3EH.

MexaHu3Mbl  00pa30BaHMs XMMHYECKOW  CBSI3M. ODHEPreTHYECKHE U T'€OMETPHUYECKHE
XapaKTEPUCTUKU XUMHUYECKOM cBsi3u. CBOMCTBA KOBAJIEHTHOM XUMHYECKOM CBSI3U —
HaCBII[aeMOCTh, HAIIPABJIEHHOCTb.

[lonste o ruOpugU3anMu aToMHBIX opOutaneil. CTpyKTypa MOJEKyl H HWOHOB. Merton
OTTAJKUBAaHUS DJJIEKTPOHHBIX Tap BaneHTHOW obomoukn Cumkeuka-Ilaysmra. OnpeneneHnue
CTPYKTYpP MOJIEKYI.

[onspu3yeMocTh U MOJSAPHOCTH CBSI3U. DIEKTPUUECKUNH MOMEHT aumoiia. OnuHapHbIe U KpaTHbIE
CBSI3U.

JloHOpHO-akuenTopHas cBsA3b. KommekcHele coenuHeHus. Teopus Bepnepa. CtpykTypa u
KnaccuuKalysg — KOMIUIEKCHBIX — coenmHeHnd.  KommnekcooOpaszoBatenn W JTUTaHJBL,
KOOPJMHAIIMOHHBIE YUCIa. 3apsi/ibl B KOMIUIEKCHBIX COCTUHEHUSAX.

[loBeneHne KOMIIEKCHBIX COEIMHEHUH B pacTBopax. KOHCTaHTBHI aucconuaiiy, HECTOMKOCTH U
YCTONYUBOCTH.

M30oMepusi KOMIUIEKCHBIX COETMHEHUH.

Me:xMoneKkyspHble B3auMOAEHCTBUS. BoopoiHas cBs3b.

OcHOBHbBIE TOJIOKEHUSI METO/AAa MOJIEKYJSIPHBIX opOuTaneil. CBS3bIBaOLINE, HECBS3BIBAIOLINE U
Pa3phIXJISIONINE MOJIEKYJSIpHBIE OpOUTANU. DHEPreTHYecKue AMarpaMMbl MOJIEKYN MPOCTBIX H
CIIOKHBIX BellecTB. KpaTHOCTH CBA3H, JMaMarHUTHbIE U TapaMarHUTHBIE CBOMCTBA MOJIEKYJI.
DOHepreTUuecKuil ps 3amoiIHEHUs] MOJEKYIAPHBIX opOuTtanel. [Ipumepsl onucaHus XUMHUYECKON
CBS3M B METOJI€ MOJEKYJSPHBIX oOpOuTanei A JIBYXaTOMHBIX MOJIEKYJ BTOPOTO IepHoia
nepuoanueckoi cucremsl JI.11. Menneneesa.

30HHAsA TEOpHsl CTPOEHHS TBEPAOIo Tena. MeTajuibl, HOJXyNPOBOAHUKHU (N, P TUMOA), TUIIEKTPHUKH,
CBEPXIIPOBOIHUKHU.

Xumugeckast TepMoanHaMuka. DyHKIIUN COCTOSHUS CUCTEMBI — BHYTPEHHSS SHEPTHsI, YJHTAJIBIIHSL.
TepMoxuMH4eckre ypaBHEHHSL.

Tennosoit 3¢ ekt peakuuu. TepMoxumuyeckue 3akoHbl: 3akoH JlaByaspe-Jlaruiaca, 3akoH ['ecca.
CrnencrtBus u3 3akoHa ['ecca.

OnTponus. Ee n3meHeHne B XUMHUYECKHX MPOIIECCaX.

Hampasnenne XuMHYECKHX peakiuil, BEpPOATHOCTb CaMOIIPOM3BOJIBHOIO MPOTEKAHMS MpOILECCa.
Oneprus ['n60Oca.

CKOpOCTh XMMHUYECKUX peaknni. 3aBUCUMOCTh CKOPOCTH TOMOT€HHBIX PEaKIUil OT KOHIIEHTPALIUU
pearupyroumx BeecTB. 3aK0H AeHCTBUS Macc. KOHCTaHTa CKOPOCTH peakiuy.

Knaccudukanus XuMu4ecKuX peakuuii.

3aBHUCHMOCThH CKOPOCTH peakiiuu oT TeMiieparypsl. [Tpasuio Bant-I'odda.

[lonstne 00 sHepruy aKkTHUBaLWMU. AKTHBUPOBAHHBIA (TIEPEXOIHBIN) KOMIUIEKC. YpaBHEHHE
AppeHnnyca.

l'omorennslif u rereporeHHblii kKatanus. Katammsatopsl. [loHsATHe 00 OTpHIATEIHHOM KaTaause.
MexaHn3M KaTaansa.

O6paTuMOCTh XUMHYECKUX peakiuid. XMMHUUEcKoe paBHOBecue. BiusiHue BHeMHHUX (akTOpOB Ha
casur xumuueckoro paBHoBecus. [Tpunuun Jle [latense-bpayna.

PactBoper. Kommonentsl pactBopa. TemmoBeie d¢@dEKTI TpH PacTBOPSHHH  BEIIECTB.
PacTBOprMOCTD BeIllECTB U €€ 3aBUCUMOCTb OT TEMIEPATYPHI.

CrniocoOBbI BEIpayKEHHSI KOHLIEHTPALUH PACTBOPOB.

Ilonsite 06 anexTponuTHyeckoi aucconnanuu. [lonarue o crenenu aucconuanuu. CHibHBIE U
ciabple 2JIEKTPONIUTEI. 3aKkoH pa3dasinenmst OCTBaIbIA.

Konnuratusheie cBoiicTBa pacTBOPOB. OCMOTHYECKOE JIABIICHUE.

Honnas cuna pactBopoB. bydepHbie pacTBOPEI.



40. PacTBOpUMOCTh MAaJIOPACTBOPUMBIX coelnHeHud. [Ipow3BeleHHe pPacTBOPUMOCTH. Y CIOBUS

OCAXICHUS U PACTBOPEHMS MaJIOPACTBOPUMBIX OCAAKOB.

41. Bona xak cnaObrii anekrponut. Juccormanus Bosl. IoHHOE TIpou3BericHHe BOIbL. BoaopoaHbIi

MoKa3atenb. [ HApOKCUIIbHBIN MOKa3aTelNb.

42. NoHHO-OOMEHHBIE pPEaKINH, YCIOBUS WX MpoTekaHus. [mapomms comneil. OCHOBHBIE Ciydan

THAPOIIN3a.

43. KonuuecTBeHHBIE XapaKTEPUCTUKK THAPOJIN3a — CTEIICHb U KOHCTAHTa TUAPOJIN3a.
44, OKHCITUTENFHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHCIUTeNd ¥ BOCCTAaHOBUTENW. Meron

ANIEKTPOHHO-HOHHOTO OanmaHca. Merox momypeaknunii. Knaccudukarus OBP. [Ipumenenne OBP.

45. OKHCITUTEILHO-BOCCTAHOBUTEIbHBIC PEaKIMK, IMPOTEKANMe B pas3audHbix cpemax. OBP ¢

Y4aCTHEM a30THOM U CEPHOU KUCIIOTHI.

46. DnextponHplii moteHnman. CTaHIapTHBIA BOJOPOMHBIA ANEKTPOJ. Psin HampsokeHHWs METaIioB W

ero ocoobennoctu. ®opmyna HepHcra.

47. Tlpocreiime rampBaHMYECKUE DJIEMEHTHI. [IpuHIMI paboThI, CXEMBI, JIEKTPOIHBIC MPOIECCCHI.

O/1C ranpBaHMYECKOTO 3JIeMEHTA. SIBIeHNEe TOIApHU3alny Py padoTe TaIbBaHMIECKUX PIIEMEHTOB.

48. XuMy4ecKkde HCTOYHUKM TOKA: KHUCIOTHBIH M INEIOYHOW aKKyMYJISITOpPBI, CyXHE 3JEMEHTHl U

TOIINTMBHBIC DJICMCHTHI.

49. DnekTponu3 Ha MpUMEpE BOJHOIO pacTBOpa xjopuaa HaTpus. IlocienoBaTensHOCTh paspsaKd HA

aHOAC M Ha KaToJ€.

50. DnexTposnn3 (Ha TpUMeEpe BOJHOTO pacTBopa cylb(daTa HATPUS C YTOJBHBIMU DIIEKTPOAAMH).

HOCHe}lOBaTeHBHOCTB AHOOHBIX U KaTOAHBIX ITPOLECCOB.

51. DnexTposn3 pacTBOPOB COJIEH ¢ PACTBOPUMBIM aHOJIOM.

52. 3akonbl Papanes.

53. Koppo3sust MmeTamioB. OCHOBHBIE MEXaHU3MBbI M BUJIBI KOPPO3HUHBIX Pa3pyIICHHH.

54. Xummndeckas koppo3us. JKunkocTHas v ra30Bast KOPPO3Hsl.

55. AtmocdepHas KOppo3Hs METAIIIOB U CIIOCOOBI 3aIUTHI OT aTMOC(HEPHON KOPPO3HUH.

56. DnekTpoXxuMUYecKas KOPpO3usi META/UIOB U CIIaBOB. MeTo bl 00phOBI C HEH.

57. 3ammTa MeETauIOB OT KOppo3uH. AHONHBIE W KaTOAHBIC MOKPHITHA. KaTomnHas 3ammura.

w N
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10.

11.

12.
13.

14.

[Ipotexroprl. Hemeramnuueckue mnokpeitusi. OxcuaupoBanue. MHrubupoBaHue, Kak Crocod
3aIUTHl OT KOPPO3HH.

Bonpochl /11 NOATrOTOBKH K JK3aMeHy (2 ceMecTp)

OO0mue 3aKOHOMEPHOCTH HW3MEHEHHS CTPYKTYpPHl aTOMOB 3JIEMEHTOB W BIHMAHHE €€ Ha (DHU3HKO-
XMMHYECKUE CBOKCTBA.

OO01ue CBOWCTBa METAILIOB.

OO0mme CBOMCTBA HEMETAIIIOB.

Yraepoa. BanenTtHble coctoguus atoma yriepojaa. KucnopoiHble coeAMHEHUS yIiiepoia. YTolbHAas
KHCIIOTa, €€ COJIH.

CoemuHeHus yriepoja ¢ TaloreHamMu, a30ToM, cepoil. CHHWIbHAS KUCI0Ta. [ [naHuapl, THOIIHAHUTE.

I'epmanuii, osoBo, cuHell. OOIIas XapaKTEPUCTHKA CBOWCTB 3JIEMEHTOB, MPOCTBHIX BEILISCTB HU
coenuHenuit. MIx mpumeHeHue.

OnemeHTHl moAarpynnsl azora. OOmas xapakrtepuctuka. A3oT. CoelnHEHHS a30Ta C BOJOPOJOM:
aMMHaK, TUApa3yH, THAPOKCHIAMHUH, a30TOBOAOPOIHAS KUCJIOTA, a3H/Ibl.

Okcuapl a3ota. A30THas KUCIOTa, ee conu. CBoicTBa, mpuMeHeHue. [lonyduenne a30THOM KUCIOTHI B
MIPOMBINUICHHOCTH. A30THCTas KUCIIOTA.,

®dochop. Pmzmdueckne n xumudeckme cBoiicTBa. Okcunabl (ochopa. Coemmnaenms dochopa ¢
BOJIOPOJOM U TajioreHamMu. Krcnotsl pocdopa.

Cepa. ®usnueckue u XxuMu4deckue cBoiictBa. CepoBOOpO, CyIb(QUAbL. YCIoBHs 00pa3oBaHUS U
pactBopenus cynbhunao. CynbhaHbl 1 TOTUCYITb(aHbI.

Oxcunsr cepsl. CepHast kuciora u ux cond. [lomutroHOBBIE KHCTOTHL. CBOMCTBa COJEl CEpHBIX
KHCIIOT U UX IPUMEHEHHE.

Tamorensr. O0MIas xapakTepuCcTHKa U IpUMeHeHe. BogopoaHbie coeiuHeHus.

Kucnoponmoconep:xxamue KucinoTel TamoreHoB. OTHOCHUTENbHAas cuia KUCIOT. OKHCIUTETHHO-
BOCCTAHOBUTENbHBIE XapaKTEPUCTHUKN KUCIOPOAOCOAEPKAIMNX KIUCIOT TaJIOTEHOB U MX COJIEH.

OO01ast XapakTepUCTHKA MOATPYIIIBI XpoMa. HaxoxieHne B Ipupo/ie, MojlyueHue, MIPUMEHCHUE.



15. Xumuueckue CBOWMCTBA XpoMa, MOITMOIeHa, BOTb(ppaMa: OTHOIICHHE K AIIEMEHTapPHBIM OKHUCIUTEISIM,
KHCJIOTaM, I1eno4aM U Boje. KucioTHO-OCHOBHBIE M OKHCIUTENILHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA
COEIMHEHMH XpOMa B CTENEHU OKHUCIeHUs +2, +3, +6. XpOMUTHI, XpOMaThl U TUXPOMATHI.

16. Iloarpymmna mapranma. HaxoxaeHune B mpupoje, moiydeHne, MpUMeHeHne. XUMIUeCKUe CBOICTBA:
OTHOUICHHUE K DJIIEMEHTAPHBIM OKHCIIUTEIISIM, KHCIOTaM, IIEJIoUaM U BOJE.

17. KucoTHO-OCHOBHBIE M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOWCTBA COEIMHCHWH Maprasia B
CTEIICHH OKHCIeHuA +2, +4, +6, +7.

18. MapraHieBble KHCIOTBI, UX COJTH U IPUMECHEHHE.

19. CemeiictBo xenme3za. HaxoxxnmeHwe B Tpupoze, IMONydeHUE, MPUMEHEHHE. XUMHUYECKHE CBOWCTBa
MPOCTHIX BEIIECTB: OTHOIIEHUE K AJIEMEHTAPHBIM OKHCIIUTEISIM, KHCIIOTaM, IeJI0YaM U BOJE.

20. XuMHUeCcKHe CBOMCTBA COeUHEHH JKelle3a B CTEIIEHN OKUCIEHHS +2, +3, +6.

21. XuMHUecKre CBOMCTBA COSAMHEHMH K00aabTa, HUKENIS B CTEIICHH OKHCACHUs +2, +3.

22. KomruiekCHbIE COeMUHEHHs Kelne3a, kobampra, HUKens (+2, +3). OCHOBHBIE TOJOXKEHHUS TEOPUH
KPHUCTAITIMYECKOT'0 I10JIsI, TEOPHH OISl JIUTaHOB.

23. O6mas xapakTeprCTUKa CBOMCTB 3JIEMEHTOB MOATPYIIBI IWHKA. OTHONICHHE K KHCIOTaM, Ieso4am
U BOJE.

24. KucnoTHO-OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC CBOWCTBA COSTMHECHUH IIMHKA, KaIMUSI 1
PTYTH.

25. OOmas xapakTepucTHKa S-3JieMeHTOB. 1lenounbie u IeouHo3eMeNbHbIe MeTalIbl. HaxoxaeHue B
MpUPOAE, TTOyYCHHUE U IPUMEHEHNE. X UMHYECKHE CBOMCTBA MPOCTHIX BELICCTB.

26. bepwmii 1 Maranil. XMMU4eCKHEe CBOWCTBA MPOCTHIX BEIIECTB M coeAnHeHUH. CpaBHEHHE CBOICTB
OepuTusl, MarHus U IeJI0YHO-3eMEeIbHBIX METAJIIOB.

27. X¥MUYECKHe CBOMCTBA LICTOYHBIX U HIETOYHO3EMEIbHBIX METAIIIOB.

28. Tlonstue o sxecTKOCTH BoJbl. CIIOCOOBI YCTPaHEHUsI COJIEH KECTKOCTH H METOJIBI €€ OTIPEIEIICHHSL.

29. XapakrepucTrKa cBoicTB f-ameMenToB 1 nx coequnenuit. OOIIME CBOWCTBA METAJUIOB M CITOCOOBI HX

MOJIy4YCHUA.

IIpuMepHasi CTPYKTYpPA OMJieTa

Cemecmp 1

- MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS P®
\ DegepanbHoe rocy1apcTBeHHOe 0I0zKeTHOEe 00pa3oBaTe/IbHOe

CAMAPCKUW yupeskieHue BbIcIIero o0pa3oBaHusi

OAMTEX e «CAMAPCKUH FOCY IAPCTBEHHBII TEXHUYECKHUIA

YHUBEPCHUTET»

VAL

Kagpenpa «O0mas u Heopranndeckas XuMush»
3K3AMEHAIIMOHHBIA BUJIET Ne 1
o qucruminHe «O01as 1 HeopraHuveckasi XUMH»

1. OcHOBHBIE NPEANIOCHUIKN Pa3BUTHUS TEOPUN KBAHTOBOM MEXaHUKU. MosIeIH CTpOEHHs aToma.

2. NanpBaHOKOPPO3MS HAa MPUMEPE pa3pyIISHHU METalia MPH KOHTAKTE OJOBSIHHOM U cepeOpsHOi
MJIACTUH B KUCIION Cpejie.

3. st pactBopenus 16,8 r Metamia notpedoBaniock 14,7 r cepHoii kucnotsl. Onpenenure
MOJISIPHYIO Maccy SKBUBAJIEHTa MeTajlla U 00beM BBLACIMBLIETOCS rasa (H.y.).

s HanpaBneHus (KOA 1 HAMMEHOBAaHKE HaIPaBJICHUs MOAroTOBKH (creruanbHocth) 33.05.01
«DapMmanus»

Cemectp 1

CocraBHTET: 3aBeqyrommii kKadeapoi

Eroposa E.M.

« » 20 ronma « » 20 roma




Cemecmp 2

MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA P®
®DenepanbHOE FOCYAAPCTBEHHOE 0I0IKeTHOE 00pa3oBaTeJbHOE

\

[|{€®)8)® CAMAPCKUM yupeskIeHue BhICIIEro 06pa3oBanus
A\ MOAUTEX = - >
\.— Z Orepn® yaepcaret «CAMAPCKUU TOCYJAPCTBEHHBIM TEXHUUYECKHNUAU
= YHUBEPCUTET»

Kadenpa «OO0miast u HeopraHndeckasi XuMHUs»
3K3AMEHAIIMOHHBINA BUJET Ne 1
1o aucuuIuinae «O0masi 1 HeOpraHuIecKasi XUuMHSD)

1. O6mas xapakrepuctuka 31emMenToB VIIB-rpynmel. Haxoxnenue B mpupoe, mony4eHue,
XMMHYECKHE CBOWCTBA, TPUMECHEHHE.

2. XapaxkTepucTHKa XUMHUYECKUX CBOMCTB OKCHIOB M TUAPOKCHIIOB 3JIEMEHTOB CEMEHCTBa
repMaHus.

3. CocraBbTe ypaBHEHUS THIPOIHM3a XPOMaTa M JUXpOMaTa Kajaus. YKaKUTE XapakTep CPe/ibl.

s HanpaBneHus (KOA 1 HAMMECHOBAHNE HAIIPaBJICHUS MOATOTOBKH (criernranbaocti) 33.05.01
«Dapmanus)

Cemectp 2

CocraBurens: 3aBenyrommii kKadeapoit

Eroposa E.M.

« » 20 roxa « » 20 rona




MeToaunyeckue matepuansl, onpeaensolmne npoueaypbl oLeHUBaHNUA 3HAHWUW, YMEHWUIW, HAaBbIKOB U (UnK)
onbiTa AeATEeNbHOCTU, XapaKTepu3yoLWmx 3tanbl hopMUpOBaHUA KOMMNETEHLUNA.
MakcmmanbHoe KonuvecTBo Ganmoe 3a cemectp — 56. [Npu npoBegeHWM ak3ameHa MOryT ObiTb YYTeHbI
pe3ynbTaTbl OCBOEHMS AUCUUNMMHBI 3a cemecTp. OueHKa «yaOoBMEeTBOPUTENbHO» MOXET ObiTb BbICTaBrEHa
CTYOEHTY, ecnn oH Habpan MMHMManbHoe KonuyecTBo 6annos (10) Mo KaXXgow KOHTPOSbHOMW TOYKE.

O6uwiee konu4ecmeo 6annoe 3a 1 cemecmp, MakCuMym

Tabnuuya 1

Bwua pa6oTbl
(KOHTPONbHbIE TOYKM)

MakcumanbHoe Konu4yecTtBo 6annos

Bec, %

1. |Otyer no naboparopHon pabote,
AomalHAa pabota u KOHTpornbHas paboTta
no Temam «Knaccel HeopraHu4eckux
coegnHeHnn», «K XUMNYECKUN SKBUBANEHT»

14 6annos

25

2. |Otyet no nabopaTtopHomn paborTe,
AoMallHas paboTta M KOHTponbHasi paboTa
no Temam «PactBopbl», «pH, ruaponus
conem»

14 6annos

25

3. |Otuet no nabopartopHomn paborTe,
AoMallHss paboTa M KOHTporbHasi paboTa
no Temam «KomnnekcHble COoeanHEHUS»,
«CKOpPOCTb XMMUYECKUX peakLminy

14 6annos

25

4. |Otyer no naboparopHon paborte,
AoMalHas paboTta M KOHTporbHasi paboTa
no Temam «OKMCNUTENBHOA
BOCCTaHOBUTESbHbIE peakuumny,
«3nekTpoxmmusi. Kopposus meTanmoey

14 6annos

25

nToro

56

100

O6uwee Konuvyecmeo 6ansoe 3a 2 ceMmecmp, MaKCUMyM

Tabnuua 1

Bup paboThbl
(KOHTPONbHbLIE TOYKH)

MakcumanbHoe Konu4yecTBo 6annoB

Bec, %

1. |Otver no nabopaTtopHon paborTe,
AoMallHasa paboTta M KOHTponbHasi paboTa
no Temam «QOnoBo, cBUHeEL», «A30T,

docop»

14 6annos

25

2. |Otyet no nabopartopHon paborTe,
AoMallHas paboTa M KOHTporbHasi paboTa
no temam «Cepa», «'anoreHbi»

14 6annos

25

3. |Otuert no naboparopHon paborTe,
AoMalHaa paboTta M KOHTponbHas pabota
no Temam «Xpomy, «MapraHewL»

14 6annos

25

4. |Otyer no nabopartopHon paborTe,
AomallHAs paboTa 1M KOHTponbHasa paboTa
no Temam «Kenesoy», «LMHK, KkKagmun,
pPTYTb»

14 6annos

25

nToro

56

100

Kpumepuu oyeHueaHuss om4ema no nabopamopHoli pabome
Bo Bpems BbinonHeHHas nabopatopHas paboTa ¢ 0popMIeHHbIM No TpeGoBaHUSAM OTYETOM OLieHMBaeTCs B
1 6ann. B ofgHy KOHTPOMbHY TOYKY BXOAUT ABe nabopaTopHble paboTbl. MakcumanbHoe konuuyecTso Gannoe 3a

oaHy KT no nabopatopHbiM paboTam — 2 6anna.

Kpumepuu ouyeHueaHusi domawHel pabomsbl
Bo Bpewms BbinonHeHHas AoMaluHAsa paboTa oueHnBaeTcs B 1 6ann. B ogHy KOHTPOMbHY TOYKY BXOAWUT ABE
JomaluHue paboTbl. MakcumanbHoe konunyectso 6annos 3a ogHy KT no nabopatopHbiM paboTtam — 2 6anna.

Kpumepuu oyeHueaHusi KOHMpPOsIbLHOU pabombi

KoHTponbHasa paboTta cocTouT M3 NATWU 3adaHuii, Kaxkaoe npaBuiibHO BbIMOMHEHHOE oueHuBaeTcsa B 1 6ann.

B ofHY KOHTPOMbHYIO TOYKY BXOAWUT ABE KOHTPOSbHbIX paboTbl. MakcumansHoe konuyectso 6annoe 3a ogHy KT no
KOHTpONbHbIM paboTam — 10 6annos, MMHMMarnbHoe 6 6annos.



Kpumepuu u wkana oyeHusaHus pe3ysibmamos
u3yYyeHusi QUCUUITUHBLI Ha MPOMEXYmOo4YHOU ammecmauyuu

LWkana oueHnBaHus

«OTnnMYHO» — BbICTaBNAETCA, ecnu cHOPMUPOBAHHOCTL 3asBMIEHHbIX WHAUKATOpoB kKomneteHumn 90%
bonee (B cooTBETCTBUM C kapTamu komneTeHumn Ol1): cTygeHT nokasan npoYHble 3HAHWUS OCHOBHbLIX MOMNOXEHUN
dakTu4eckoro marepuana, ymeHue CamMOCTOATENbHO pellaTb KOHKPETHble MpakTUyeckue 3adayu MoBbILEHHON
CMOXHOCTW, CBOBOAHO MCMONb30BaTb CNPaBOYHY0 NUTEpaTypy, Aenatb 060CHOBaHHbIE BbiBOAblI U3 pe3ynbTaToB
aHanmsa KOHKpPETHbIX CUTyaLui;

«XOpOoLLO» — BbICTABMNAETCS, ecnn chOPMUPOBAHHOCTL 3asBIIEHHbIX NHAMKATOPOB KoMneTeHuun Ha 80% 1
bonee (B coOTBETCTBMM C kapTamu komneTeHuun OIl1): obyyarowminca nokasan MNpPOYHble 3HAHUA OCHOBHbIX
NonNoXeHn (akTUYeCKoro martepuana, YMEeHMe CamoCTOATEeNbHO pellaTb KOHKPEeTHblE MpaKTM4eckue 3agayu,
npegycMoTpeHHble pabodert nporpaMmMoOn, OPUEHTUPOBATbLCA B PEKOMEHAOBAHHOW CNpaBOYHOW nuTepaTtype,
yMeeT NpaBuIibHO OLeHWTb MOSyYeHHble pe3ynbTaTbl aHann3a KOHKPETHbIX CUTYaLuii;

«Y[OOBNEeTBOpUTENBHO» —  BbICTaBNAETCS, €CnM  CPOPMUPOBAHHOCTb  3asiBNEHHbIX  WHAMKATOPOB
komneteHuun 60% un Bonee (B cooTBeTCTBUM C kapTamu komneTeHumn OIl1): obyyalowmnca nokasan 3HaHue
OCHOBHbIX MOMOXEHUN hakTMyeckoro matepuana, yMeHue MonyyYnTb C MOMOLLbLI0 Mpenogasatens npasBuibHOE
peLLeHne KOHKPETHOM MpaKTUYEeCKOM 3agadn M3 vucna npeaycMOTPEeHHbIX paboyen nporpamMon, 3HAKOMCTBO C
pekoMeHAOBaHHOM CNpaBOYHON NUTEpaTypou;

«HeygoBneTBopuTensHO» — BbICTaBNAETCs, €CnvM  CPOPMUPOBAHHOCTL  3asiBNEHHbIX WHAMKATOPOB
KOMneTeHuun meHee vem 59% (B cooTBeTcTBUM C KapTamu komneTeHuun OIl1): npu oTBeTe oby4aroierocs
BbISIBUIIUCb CYLLECTBEHHbIE Mpobenbl B 3HAHMAX OCHOBHBIX MOMOXEHUA (DaKTMYEeCKOoro MaTepuarna, HeyMeHue C
NMOMOLLBIO npenogaBaTens MOMyyYnTb MpPaBWUilbHOE peLleHMEe KOHKPETHOW MpaKTUYeCKoW 3adaym w3 4ucra
npeaycMOTpeHHbIX paboyen nporpaMMon y4ebHON AUCLUMINHBI.



