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Mporpamma ancumnavHbl "Xumma"; 28.03.01 HaHoTexHONnorum n MMKpoOCUCTEMHAs TexHuKa; OOoLeHT, A.H. (npodeccop) Yesena B.B.

Mporpammy aoncuunnuHbl paspaboTan(a)(u) ooueHT, O.H. (npodoeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmummnm Xummudecknn nHCTuTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

MonyyeHune n cuctemaTnsaumns 3HaHUin B 06nacTn obwein n HeopraHNYeCKo XMMNK
MpurobpeTeHne NepBMYHbIX HABbIKOB PaboTbl B nabopaTopun HEOPraHMYeCcKoro NpakTukyma

2. MecTO AMCUMNIMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b1.6.11 ducumnnmHel (Mogynn)" OCHOBHOM
obpasoBaTtefbHol Nporpammbl 28.03.01 HaHOTEXHONOM MM 1 MUKPOCUCTEMHAS TEXHMKA N OTHOCUTCS K
6a3oBoli (obwenpodoeccnoHanbHoi) yactu. OceamBaeTtcst Ha 1 kypce, 1 cemecTp.

JaHHas nporpamMma BBOAUT B KPYr XMMUYECKUX NOHATMIA. OByyatowmiics [ONXKEH 3HATb OCHOBBI
00LWen XMMMM N XMW 3NEMEHTOB B 06 beMe Kypca cpenHeit wkonbl. OCBOEHME OaHHOro Kypca
HeobXxoaMMO 45 YCBOEHWNS NOCNEAYIOWMX AUCUMMNIINH, CBA3aHHbIX C XUMUEN

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTaTte 0CBOEHUSA OUCLUMINHBI (OOPMUPYIOTCA cneaytowme KoMneTeHUnm:

PacwumdpopoBka
Wincpp komneteHuyu npuobpeTtaemMoi KOMNETEeHLUN
OK-10 rOTOBHOCTb UCMOJ/Ib30BaTb OCHOBHbIE 3aKOHbl ECTECTBEHHO-HAY4HbIX
(0BUIEKYNbTYPHbIE ANCUUNNWH B NPOJOECCUOHANBHOWN AeATEeNbHOCTU, MPUMEHSATb METOAbI
KOMMETEHLINN) mMaremartnyeckoro aHanmaa u MoaenMpoBaHus, TEOPETUYECKOro U
9KCnepuMeHTanbHOro nccnenosaHus
[K-1 CMOCOBHOCTb AEMOHCTPaLMM obLeHay HbIx 6a30BbIX 3HAHWIA
(NPOcheccroHanbHble €CTEeCTBEHHbIX HayK, MareMaTukn n HOPMaTUKKN, NOHUMaHNE
KOFI\)/II'IeTeHLI,VII/I) OCHOBHbIX 0aKTOB, KOHLEMNUWUA, NPUHLMMNOB TEOPUIA, CBA3AHHbIX C
npukKnagHon MateMaTtukom n MHgopMaTnkom

B pes3ynbTate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:

- NOHNUMATb, 4TO XMMUA npencrtasndeTt coboi ONCUNTINHY, MHTErpupytowyo OCHOBHbIE OOCTUXEHNA
XNMNHECKNX Hayk,, KOTopas ABNAETCA COCTaBHOW YaCTbiO €CTECTBO3HAHUSA U CNnyXxuTt HeobxoanMolA
CTyneHblo Ons yrny6neHHoro NOHMMaHN4A crneunanbHbIX XUMUYECKUX OUCUUNMNNH.

-O6ﬂa,ﬂ,aTb TeopeTn4eCknmMmn 3HaHnsSaMmn 06 OCHOBHbIX 3aKOHaXx XUMUN, 3HATb obnactu NPUMEeHeHn4
3TUX 3aKOHOB N NOHUMATb UX NPpUHUNNKanbHble BO3BMOXHOCTH .

- OPUEHTMPOBATLCS B y4eOHOWN, MOHOrPachnYeCcKon, CNPaBOYHON 1 XypHaNbHOW nuTepartype B
obnactu obwen xummn.

- npmo6pecw| HaBblKW BbIMOTHEHNA I'IpOCTGI7ILIJI/IX XNMNYEeCKNX pacyeToB N OCHOBHbIX NMPUemMoB
paGOTbI C pa3/inyHbiMM Knaccamm HeopraHnM4eckmx sewecTB

2. DONIXEH yMeTb:

paboTtatb C XMMUYECKMI peakTUBaMim, PacTBOPUTENSMU, NaBoOpPaTOPHBLIM XUMUYECKUM
obopynoBaHmeM;
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NPON3BOONTb PacHeThbl, CBSI3aHHbIE C NMPUrOTOBMEHNEM PACTBOPOB 3a4aHHON KOHLEHTpaLUK,
onpeneneHnemM TepMOANHAMUYECKNX U KUHETUYECKIMX XapakKTepnCTUK XMMUYECKUX NPOLLeCcCoB,
onpeaeneHneM CTEXNOMETPUN XMMUYECKUX peakLnii; onpeneneHmemM ycnosuii o06pasoBaHus
0CalkoB TPYIHO PACTBOPMMbIX BEWECTB 1 Ap.;

ncnonb3oBatb NpUHUMN Nepnogn4HOCT N nepI/IO,EI.VI'-IeCKyPO CCTeMy Ons npenckasaHus CBOWCTBA
MNPOCTbIX N CNOXHbIX XUMNYECKNX COeINHEHNA U 3aKOHOMepHOCTel7I B X UBMEHEHWUI;

NPOBOANTL NPOCTOW y4ebHO-NCCNenoBaTeNbCKMin KCNEPUMEHT HA OCHOBE BNAAEHNS OCHOBHbLIMU
npmemamn TexHUKK paboT B naboparopuu;

npon3BoOnTb OLEHKY I'IOFpeUJHOCTeVI pe3ynbTaTtoB PUINKO-XMMUNYECKOrO 3KCMNEPUMEHTA;

opopMNATb pe3dynbTaTbl SKCNEPUMEHTANbHbIX N TEOPETUYECKUX pa60T, bopmynuposaTb BbiIBOAbI.

3. 0OMXEeH BnageTb:
OCHOBHbIMU NpUemMamMmm NPoBeaeHNS PUINKO-XMMUYECKUX USMEPEHNIA;

MeToAaMu KOPPEKTHOM OLEHKIN MOrPELHOCTEN NPY NPOBEAEHNN XMMUYECKOrO 9KCMEPUMEHTA;

TeopeTn4HecknmMm Metogamm onncaHmns CBOWCTB NPOCTbIX N CJTOXHbIX BEWECTB Ha OCHOBE
ANEKTPOHHOI0 CTPOEHNA NX aTOMOB U MNMOJTIOXKEHUA B I'Iepvlo,u,mquKom cncrtemMe XxXmMm4eckumnx
3NEMEHTOB;

9KCMepuMeHTanbHbIMN METO4AMWN ONpPeaeneHns XMMN4ecknx CBOMCTB U XxapakTepucTunk
HeopraHM4eckmnx coeANHEHNA.

4. nONXeH OJEMOHCTpUMpoOBaThb CNOCOBHOCTb 1 FOTOBHOCTb:

npoeeneHnsa XMmMnM4eckoro sKkCnepnMeHTa,

- BbISIBIEHNS B3aMIMOCBSI3N MEX Y CTPYKTYPOI, CBOMCTBAMUN 1 PEAKLIMOHHOM CNOCOBHOCTHIO
XUMUYECKNX COEONHEHWIA;

- KOHTpOnN4 NpaBuUibHOCTK NMOJTYHEeHHbIX pe3yNbTaToB;

- dHa/in3a XMMnN4eCckumx npoueccos, NPoncxoaslmx npu B3aMMOLENCTBMN BELECTB, pacyeTta
BO3MOXHOCTU X NMPOTEKAHUA;

- NpoBeeHNA Ka4eCTBEHHOIro n KoOiM4eCTBEHHOINo aHanmsaa,
- NOAroTOBKWM M BbICTYNNEeHnsd C npe3eHTaunsaMm Ha 3adaHHble TEMbI;

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBIL: 9K3aMeH B 1 ceMecTpe.

CyMMapHo No ancumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);
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54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa n copepxaHve ayauTtopHon paboTbl No aucumnianHe/ Mogynio
TemaTuyeckuin nnaH AUCUUNIUHbI/MOOYNSA

Bugbl n yachbl
ayauTopHOM paborThbl,
Pasgen MX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':a':'g:;'al (B yacax) TeK‘{(':)"':T%g?&pr'
Moayns MpakTK-|abopa-
Nexuum| yeckue | TOpHbie
3aHATUNA paﬁoTbl
[MucbMeHHoe
1 Tema 1. OCHOBHblE NOHATUS U 1 1 5 0 o |BomawHee
" |3aKOHbI 3apaHve
lMncbMeHHoe
5 Tema 2. Knaccundpukaums 1 5 5 0 > |BoMawHee
" |HEeopraHM4yeckunx BewecTB 3apaHuve
[MucbMeHHoe
JomalHee
3. |Tema 3. CtpoeHue atoma 1 3 2 2 0 sanaHne
KoHTponbHas
4. |Tema 4. Teopus XMMNYECKOW CBSA3N 1 4 2 2 0 |touka
[MucbMeHHoe
5 Tema 5. OCHOBHblE CTPYKTYPHbIE 1 5 5 5 o |BomawHee
" |TUNbI HEOPraHNYecknx coeanHHUN 3apaHve
lMncbMeHHoe
6 Tema 6. DHepreTnka XMMN4eCcKmnx 1 6 5 5 > |AOMawHee
" |peakumi 3ajaHuve
v Tema 7. CKOPOCTb XMMUYECKOM 1 v 5 5 5 KggcT)?ganaﬂ
" |peakuun. XmMmnyeckoe pasHoBecue P
Tema 8. lNoHATME 0 pacTBOpax. lMncbMeHHoe
8 Cnocobbl BblpaxeHust 1 8 5 5 o [|Romawhee
" [KoHUeHTpauun. PacTsopbl 3apaHve
HEeaNeKTPONNTOB
Tema 9. PaBHOBecKs B pacTBopax KoHTponbHas
9. [cnabbix anekTponuToB.BooopoaHsbIii 1 9 2 2 2 [Touka
nokasatens, [1P.
[McbMeHHoe
omallHee
10.[Tema 10. Mnaponua. 1 1 2 2 |3
0.[Tema 10. N'moponna 0 0 sananme
Tema 11. Eg;;miggoe
11.|OKncnnTENbHO-BOCCTAHOBUTESbHbIE 1 11 2 2 2 3anaHme
peakuum
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 12. OnekTpogHble

noTeHumansl. HanpasneHve Egﬁ;ﬁ::oe
12.|npoTekaHus 1 12 2 2 2 3afaHve

OKUCNUTENbHO-BOCCTAHOBUTENbHbIX

peakuui

Tema 13. KomnnekcHble Egﬁ;ﬂﬁ::oe
13.|coeanHeHns. OCHOBHbIE MOHATUS, 1 13 2 2 2 3anaHne

HOMeHKnaTypa.

KoHTponbHas

Tema 14. PaBHoBecus B TBOpax

14 |Tema aBHOBEC pacTeopa 1 14 2 0 2 |paborta

‘|KOMMNEKCHbIX COeanHEHUI

Tema . IToroBas goopma KOHTPOnNs 1 0 0 0 Ok3ameH

UTtoro 28 20 18

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. OCHOBHbIe NMOHATUSA U 3aKOHbI

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

ATOMHO-MonekynsapHasa teopus. lNoHATME atoMHOro Beca. Monb 1 aKBMBANEHT.
Tema 2. Knaccucpmkaumsa HeopraHu4eckux BeLLLecTs

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BelecTBa npocTble 1 CNoXHble. BaxXHOCTb BMHAPHbLIX COeANHEHWI KaKk OTAENbHOro Knacca.
Okcunapl, nepokcuabl, rmMapoKcuabl, KNCNOTbl, CONN. BO3MOXHOCT pacwmpeHns aHHOM
Knaccudomnkaumm

naboparopHasi paborta (2 4aca(oB)):

CBOWNCTBOCHOBHbIX, KUCOTHbIX, aMdOTEPHbIX rnapokcnaos. CpenHune, KUCNbie, OCHOBHbIE COMMW.
Tema 3. CtpoeHue aTtoma

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Passutne npencrasneHnin o ctpoeHun atoma. CospeMeHHble npeacrasneHms. CBONCTBa aTOMOB.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

KBaHTOBbIE YnCna. INEKTPOHbIE POPMYSbl aTOMOB

Tema 4. Teopnst XMMNYECKOU CBA3UN

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MeToabl BaneHTHbIX CBA3EW U MONeKynsipHbix opbTtaneit. Mmbpuansaumns. CBoMNCTBa KOBANEHTHOW
cBA3u. KpaTtHble CBA3MW.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CocTaBneHune BaNneHTHbIX CXeM NPOCTbIX Monekyn. MNpenckasaHune reoMeTpum 1 Tuna rubpuansaumm
N5 MOnekyn , 06pa3oBaHHbIX HEMNEPEXOAHbIMY 3NIEMEHTaMM.

Tema 5. OCHOBHbIE CTPYKTYpPHbIE TUMbl HEOPraHUYeCKMUX CoeANHHUN
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

ATOMHbIE, KOBANEHTHbIE, MOHHbIE, KoopaonHaunOHHbIE, OCTPOBHbIE PEWETKN. BoaMoxHble BapuvaHTbl
COYJIEHEHNA OKTasapn4eCKnxX n TeTpasgpmn4ecknx equHuL.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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MpenckasaHns TMNOB peweToK A5 BEWeCTB pasiMyHON CTEXNOMETPUN
Tema 6. DHepreTuka XuMM4YeCKMUX peakLun
JNleKLMOoHHoe 3aHsiTne (2 4yaca(oB)):

MepBbii 3aKOH TepMoauHamMmku. Tennota, paboTa, BHYTPEHHSS SHeprus, aHTanbnms.3akoH lrecca.
TepmoanHamuyeckne Lukibl. BTopoi 3akoH TepMOANHAMUKIN. DHTPONUS 1 cBOOO4HAS SHEPTMS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHwve 3ana4 Ha npuMeHeHmne 3akoHa ['ecca v BblunCneHne VI3068.pHO-VI30TepMVI‘-IeCKOFO
noTeHunana.

naboparopHas pabora (2 4aca(oB)):

OnpepneneHne sHTanbNUM HENTpPann3auumn CUNbHON KUCNOTbI.

Tema 7. CKopoCTb XMMUYeCKOM peakumu. XuMuyeckoe pasHoBecue
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

["oMO- 1 reTeporeHHble peakummn. OCHOBHOM NOCTYNaT XMMMUYECKON KNHETUKN. PakTopbl,
onpenensoowme CKOpoCTb XMMUYECKON peakumm .[1opanok n MonekynsapHocTb peakumu . Teopus
NepexonHOro COCTOsIHNS. B3anMocBs3b KOHCTaHTbI paBHOBECUS U aHeprun 'mbbca. MNpuHumn ne
WaTtenbe

npaKkTudeckoe 3aHsitne (2 yaca(os)):

TemnepaTypHas 3aBMCMMOCTb KOHCTAHTbI CKOPOCTU peakumu. npasuno BaHT-Modda, ypaBHeHNe
AppeHunyca. BnusiHe KOHUEHTpaunm peareHToB, TeMnepaTypbl U AaBNeHUsl HA COCTOSIHUE
paBHOBeCKS

naboparopHasi pabora (2 yaca(oB)):
TemnepaTypHas 3aBMCMMOCTb CKOPOCTM peakumn. CMelleHre XMMUYEeCcKoro paBHOBECUS!

Tema 8. MoHsiTMe 0 pacTBopax. Cnocobbl BbipaXeHUsi KOHLLeHTpauuu. PacTBopbl
He3/1eKTPONUTOB

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

pacTBOPEHMNE KaK (PU3UKO-XMMUYECKINIA MPOLLECC. VI3BMEHEHNEe SHTanbNum 1 SHTPONUM Npu
pacTBopeHnn. ConbBaTaums, conbBaThl. 0COObIE CBOMCTBA BOAbI Kak pacTeopuTtens. Hambonee
pacnpoCcTpaHeHHble CNOCOObI BbIpaXeHWst KOHLEHTPaUUn : MaccoBast LONS, NPOLEHTHAas
KOHLIEHTpauusi, MONSIPHOCTb, HOPManbHOCTb, MONSANIbHOCTb, MOMbHas Aons. KonnuratueHble
CBOWCTBA.

npakTnyeckoe 3aHsitne (2 4aca(os)):

B3anMocBA3b pasnnyHbIX BbpaXeHuWin KOHUEeHTpauumn pacteopa. KonnnratueHble CBONCTBA
pacTBOPOB.

Tema 9. PaBHOBecus B pacTBopax cnabbix aneKTponutoB.BooopoaHbin nokasarenb, MP.
JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

CteneHb anccoumaumm anekTponnTbs, oakTopbl, ee onpenensowne. NpactaBneHne o Teopun
CWNbHbIX 3NeKTPonnToB. KOHLEHTPaUNS MOHOB B PacTBOPE M aKTMBHOCTb. 3aKOH pasbaBneHus
OctBanbna.Teopun KMCNOT M OCHOBAHWIA. OHCTAHTbl MOHU3AUMUN KUCNOT 1 OCHOBaHWiA. KOHCTaHTa
ouccoumnaummn n MoHHoe npouaeseneHune Boapl. BooopoaHolin nokasatenb. [ponaseeaeHme
pPacTBOPMMOCTH.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CteneHb guccounaunmn, KOHCTaHTa guccoumnaunm, N30TOHNYECKUA KoapduumneHT. KoaggomumeHTbl
aKTUBHOCTW U MOHHAas cuna pacTseopa.

naboparopHas paborta (2 4aca(oB)):

OnpeneneHne KOHCTaHTbl guccoumaumm cnaboro anektponuTa. amepeHme KUCNoTHOCTH
PacTBOPOB C MOMOLLbIO MHANKATOPOB.

Tema 10. T'mpponus.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

I"Ionﬂpmsyromaﬂ CNocobHOCTb KAaTUOHOB 1 aHMOHOB. B3aumonelicTBne KaTMoHOB 1 @HWOHOB C
Monekynamm Boabl FM,D,paTHOVI obonoykun. PaznmyHble Tunbl rmaponnaa, KOHCTaHTa rmgponnaa.
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naboparopHas pabora (2 yaca(oB)):

OueHka cTeneHn rnaponnaa pasnnyHbiX Conen

Tema 11. OKucnUTenbHO-BOCCTaHOBUTEIbHbIE peakLuumn

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

TunuyHble okMcnnTenu n BocctaHoBmuTenu. MeTon anekTpoHHOro 6banaHca.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

CocTaBneHne ypaBHEHWA OKUCNNTENBHO- BOCCTAHOBUTENbHbIX Peakuuii METOLOM 3N1EKTPOHHOIO
banaHca

naboparopHasi pabora (2 4aca(oB)):
TVNNYHbIE OKMCNNTENBHO-BOCCTAHOBUTENbHbBIE Peakuun B BOAHbLIX pacTBopax

Tema 12. 3!16KTpO,IJ,HbIe noTeHuunasnbl. HanpaBneHMe nporteKkaHus
OKUC/NNUTEJNIbHO-BOCCTAaHOBUTEJIbHbIX peaKu,vM

JNIeKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

MonyaneMeHT 1 ranbBaHN4Yecknii anemeHT. CornaweHuns 06 n3MepeHnn 3NeKTPOLHOro noTeHumnana.
HopManbHbIi BOOOPOLHbIA anekTpod. BoiBoa obuwero ypaBHeHns HepHeTta. YacTHblid cnyyai
ypaBHeHus HepHcTa ons noteHumana Metaninyeckoro anekTpoaa.
OKnCAnTENbHO-BOCCTAHOBUTENbHbBIA NOTEHUMan.

npakTnyeckoe 3aHsitne (2 4aca(os)):

OKUCNNTENBHO-BOCTAHOBUTESNBHbIE U 9NEeKTpOoaHble NoTeHUManbl. OueHka HanpaBleHns
NpoTeKaHna OKNCNMTEeNbHO-BOCCTAHOBUTEIbHbIX peaKLu/u7|.

naboparopHas pabora (2 4aca(oB)):

3asucumocTb SJ1C BOOOPOAHOrO NonyanemMeHTa oT KUCNOTHOCTN pacTeopa.
Tema 13. KoMmnnekcHble coeanHeHUsA. OCHOBHbIe NMOHATUSA, HOMEHKNartypa.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OnpegneneHuve noHaTUs "KoMnnekcHoe coeanHeHne." LieHTpanbHblA OH, LLEHTP KoopauHauum,
BHYTPEHHSAS N BHEWHAA cdpepbl KOMniekca, nMraHabl, eHTatHOCTb nuraHaa, KoopanHauoHHoe
4ncno Kkomnnekcoobpasosatens. Tunbl nuraHnoB. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coenvHeHun. Isomepust. Teopmm XMMNYECKON CBSA3WN B KOMMNIEKCHbBIX COeAMHEHUSIX.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PaCCMOTpeHVIe CTPOEHUSA KOMMNIEKCHbIX COeOMHEeHNN C NO3NLMKM MeToda BaNeHTHbIX CBA3EN 1
Teopun Kpnuctaninm4eckoro rnoJsis.

naboparopHasi paborta (2 4aca(oB)):

HazBaHnsa KaTUOHHbIX, aHWOHHbIX, HeVITpaﬂbeIX Komnnekcos. Bo3MOXHbIe cnyyan naomMepumn ons
KBaOpaTHbIX, TETPA3OPUNYECKUX N OKTA3OPUYECKNX KOMIMJTIEKCOB.

Tema 14. PaBHOBecCuHSA B pacTBOpax KOMMNEKCHbIX COeANHEHUN
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

ducoumaunsa KOMNAEKCHbIX COeANHEHWI B pacTteope. CTynquaTaﬂ gccounaunms BHyTpeHHeVI
cdoepbl. Ob6wwe 1 nocnenoBartefbHble KOHCTAHTbI HECTONKOCTU 1 YCTONYMBOCTMW.

naboparopHasi pabora (2 4aca(oB)):
KoMnnekcHble coeiMHEHUSI NEPEXOAHbIX 3IEMEHTOB

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Hepe- Buabi Tpyno- Kg):rp'gﬂﬂ

N Pasnen Ce- nsa caMocTosiTeNnbHOM eMKocTb| . opc'r o-
OUCLUN/INHDI MecTp| ceme pabortbl (B ATENbHOI

cTpa CTyOEeHTOB yacax) paGoTbI

Tema 1.
1 OcHoBHblE 1 1
" [MOHATMA 1 3aKOHbI
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CrtpaHvua 9 us 17.
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Hepe- Bunbi Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCLUMMJINHDbI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 2.
5 Knaccugpmkaums 1 5
" [HeopraHmn4deckmnx
BELLeCTB
NMOAroTOBK MalwHer HUS MaL-
Tema 3. CtpoeHune OAroToeka AOMalHero sana Aoma
3. aToMa 1 3 3 |Hee
3agaHue
Tema 4. Teopus NOAroToBKa K KOHTPONbHOWN TO4YKE KOHTPONb;
4. xumnyeckom cea3n| 1 4 3 Has
TOoYykKa
Tema 5.
OcHOBHble
5 CTPYKTYPHbIE THbI 1 5 MOAroToBKa OOMallHero 3agaHus 3 ﬂggaw
" |HEopraHmnyeckmnx 3anaHmne
CcoeVNHHUA
Tema 6.
ema 6 MOAroTOBKa OOMAaLIHEro 3agaHus gomatu-
6 OHepreTunka 1 6 3 |hee
" [XuMmnyeckmnx sananue
peakumi
Tema 7. CkopocCTb
XMUYECKOMn MOAroTOBKa K KOHTPONbHOM paboTe KOHTPO/b;

7. |peakuun. 1 7 3 Has
Xummnyeckoe paboTta
paBHoBecwue
Tema 8. lNoHATME
O pacTBOpax.

Cnocobbl MOAroTOBKa OOMAalHEro 3agaHus gomat-

8. [BblpaxeHus 1 8 3 |Hee
KOHLEHTpaumu. 3agaHue
PacTsopbl
HEeaNeKTPONMTOB
Tema 9.

PaBHOBecus B .
NMOAroTOBKa K KOHTPOJIbHOW TOYK KOHTPO/b?

9 pacTBopax cnabbix 9 OArOTOBKA K KOHTPONBHOM TOKE 3 Hca)m po

: SﬂeKTpOHMTOB.BO,ﬂ,Dpa,ﬂ,HbIVI TO4KA
nokasartenb, NP.

0 Tema 10. 1 0 MOAroTOoBKa OOMAaLIHEero 3agaHus 3 ﬂgzam—

Tn ns.
Aponms 3agaHue
Tema 11.
NMOAroToBKa OOMallHEro 3agaHus aomaltu-
OkucnutenbHo-

11. 1 11 3 |Hee
BOCCTAHOBU- sananmne
TeNbHble peakumnm
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Hene- Buabl Tpyno- KgJI-IOTF;)T)IJ::IISI

N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o

ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paGoTh
Tema 12.
ONeKTpoaHble
noTeHumnanol.
oreHia NoAroToBKa AOMALUHEro 3afaHus fomaLu-
12 Hanpasnenue 1 12 3 |hee
‘InpoTeKaHns
OKUCNUTENbHO- sanaHine
BOCCTaHOBMU-
TeNbHbIX peakuuit
Tema 13.
KoMmnnekcHbl
OMMNEKCHbIE MOAroTOoBKa AOMALUHEro 3afaHus Jomalu-
COedUNHEHNS.

13. 1 13 3 |Hee
OcHOBHbIE sananme
NOHATUSA,

HOMeHKnarypa.

Tema 14.

PaBHoBecus B NOAroToBKa K KOHTPO/bHON paboTe KOHTPO/b-
14.|pacTBOpax 1 14 3 [Hasz

KOMMNEKCHbIX paboTta

CoeNHEHIA

Ntoro 36

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHuUs
YTeHne nekuuii No A4aHHON ANCLMNAVHE PEKOMEHAYETCS NPOBOANTL C NCMONb30BAHNEM
MYNbTUMEANAHbIX NPEe3eHTaUMA 1 LEMOHCTPALMOHHOIO 3KCNepMEHTa.

Mpw paboTe B Mano4YMCNeHHbIX rpynnax LenecoobpasHo 1cnonb3oBaTb AManoroByto oopmy
NPOBEeAEHUS NNEKLIMOHHBIX 3aHATUI C UCMONIb30BAHUEM 3/IEMEHTOB NMPaKTUHECKMX 3aHSTUNM,
NOCTaHOBKOV U pelleHeM NPo6IEMHbIX 1 CUTYaUMOHHbIX 3aAaHni 1 T. ..

6. OLeHOUHble cpeacTBa OJ15l TEeKYLLLEero KOHTPO/si yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNINHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHSATUS U 3aKOHbI

Tema 2. Knaccucukauua HeopraHM4eCckux BeLLECTB
Tema 3. CtpoeHue atoma

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

Kpatkas ncropus passntusa npegcrasneHmin o ctpoeHnn atoma. Mogenu TomcoHa n Pesepdoopaa.
MocTtynatbl Bopa. CoBpeMeHHOe onncaHne COCTOSHUS 3NeKTPoHa B aTtoMe, KBaHTOBbIE YMcCha.
npasuna KneykoBcKoro. OnekTpoHHble popMynbl anemeHToB 1- 6 nepuoga. CTpykTypa
Mepuoamnyeckon cuctembl. CBONCTBA aTOMOB.

Tema 4. Teopnst XMMNYECKOU CBA3N
KOHTPOMNbHAs TO4Ka , MPUMEPHbIE BOMPOCHI:

MeTopn BaneHTHbIX cBA3el. [JOHOPHO - akLuenTopHoe B3anmogenteme. Teopusa rubpugnsaumu.
PacwupeHHas Teopust rmbpuansaumm - Teopus OTTankmMBaHMs 3NEKTPOHHbIX Nap BaNIEHTHOM
obonoykun. KpatHocTb cBasun. Curma-, nu-, genbta- cBs3n. JunnonbHbie MOMEHTbLI MONEKY/I.
MexmonekynsipHoe B3anMoOencTsme.

Tema 5. OCHOBHbIE CTPYKTYpPHbIE TUMbl HEOPraHM4YeCcKUX cCoeAUHHUNA

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MoneKkynsipHble, aTOMHble, KOBaNeHTHble, MOHHble peweTkn. OCTPOBHbIE, LIEMHbIE, ceTyaTble,
TpexMepHble peweTkn. BodaMoxHble BapmaHTbl 06 beAMHEHUSI TETPASAPUNYECKUX, KBAAPATHbIX 1
OKTa3ApPUYECKNX CTPYKTYPHbIX € ANHULL.

Tema 6. DHepreTnka XMMUYeCcKnxX peakLumn
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

MepBbii 3aKOH TepMoauHammku. Tennota, paboTa, aHTanbnus. CtaHaapTHas sHTaNbNMs
obpazoBaHus, 3aKoH "ecca. Bropoli 3akoH TepMoanHaMukn. SHTponus n aHeprusi Mmbobca.

Tema 7. CKOpOCTb XMMUYECKOM peakLmn. Xummyeckoe pasHoBecue
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

OcHoBHOM nocTynaT XMMUYECKOM KNHETUKN. MonekynsipHOCTb 1 NOPSO0K peakumn. 3aBUCUMOCTb
KOHCTaHTbl CKOPOCTK OT TemnepaTtypsbl. [pasuno BaHT- opdpa, ypaBHeHne AppeHunyca. Teopus
NepexonHOro cocTosiHus. CBsi3b n3aMeHeHus aHeprum Mmbbca B xoae peakumm n KOHCTaHTbI
pasHoBecus . MpuHuun ne WaTenbe.

Tema 8. NMoHsiTMe 0 pacTBOpax. Cnoco6bl BbipaXeHusi KOHLeHTpauun. PacTBopbl
HEe31eKTPO/IUTOB

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

BblpaxxeHusi ons KOHUEHTpauuy pacTBOPEHHOro BEWEeCTBa : MaccoBas [oNs, NPOoLEeHTHas
KOHLIEeHTpaLusi, MONsipHas,MONsiNibHas, 9KBUBANEHTHAs KOHLEHTpauUmMK, MonibHas aons. Pacteopbl
HE3NeKTPONNTOB, KONNUraTUBHbLIE CBOMCTBA.

Tema 9. PaBHOBecus B pacTBopax cnabbix anekTrponutoB.BooopoaHbin nokasarenb, MP.
KOHTPOMbHAs TOYKa , MPUMEPHbIE BONPOCHI:

Cnabble 1 CUNbHble aNeKTPONNTbI. MI30TOHMYECKMIA KOagocprUmMeHT. 3akoH pasbasneHust OcTBanbaa.
BopopoaHblii nokasatenb.

Tema 10. T'mpoponus.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

MoHsiTMe 0 cTenenn rnpponnsa. 'moponma, 06yCnoBneHHbIV B3aMOOENCTBMEM KaTOHA C BOOOW.
3aBnCUMOCTb CTEMEHU r’MAPONN3a OT 3apsia U paguyca katnoHa. 'maponns, 06ycnoBneHHbIN
B3aMMOENCTBMEM aHNOHA C BOAOW. 3aBUCMMOCTb CTENEHW rMAponm3a oT 3apsia 1 paamyca
aHvoHa. 'maponna, obycnoBneHHbIN B3aMMOLENCTBMEM U KaTUOHA, MaHMOHa C BOLOWN. PasnuyHbie
TUNbI TMAPONN3aA.

Tema 11. OKnucnutenbHO-BOCCTaHOBUTE/IbHbIE peakLumn
HoMallHee 3afaHune , NpyMepHbIe BONPOCHI:

TunnyHble okmcnnTenn n BocctaHosutenu. NMonbop KoahpLMEHTOB B
OKUCNUTENbHO-BOCCTAHOBUTENBHbBIX PeakUMsx METOLOM 3N1eKTPOHHOro banaHca.

Tema 12. nekTpoaHble NoTeHuMansl. HanpaBneHne npoTtekaHus
OKUCNUTENbHO-BOCCTAaHOBUTEJ/IbHbIX peakLun

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

[MonyanemeHT, ranbBaHNYeCKNA anemMeHT. HopmanbHbIn BOOOPOAHbI anekTpod. YpasHeHne HepHcTa
Ans noTeHumana metannmyeckoro anektpoga. 9C anemeHta. OKMCANTENBHO-BOCCTAHOBUTENbHbIE
noteumansl. HanpaeneHne NPOTEKaHNS OKUCNNTENbHO-BOCCTAHOBUTENbHOM peakLunn.

Tema 13. KomnnekcHble coeanHeHns. OCHOBHbIE MOHSTUS, HOMeHKnartypa.
JoMalllHee 3a4aHune , npuMepHbie BONPOChHI:

OCHOBHbIE MOHSATUS: LIEHTPaNbHbIA MOH, NUraHm, KOOPANHALMOHHAA cdepa, KOopaANHaALMOHHOE
ymcno, oeHTaTHoCcTb. HoMeHknatypa nuraHaoB, KaTMOHHBIX, aHWUOHHbIX, HEATPaNbHbIX KOMMIEKCOB.

Tema 14. PaBHOBecusl B pacTBOpax KOMM/EKCHbIX cOeAuHeHUn
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

PaBHoBeCKS B pacTBOpax KOMMNEKCHbIX coeanHeHnid. CTyneHyaToe komnnekcoobpasosaHue. Obwue
1 nocnenoBaTeNibHble KOHCTAHTbI YCTONYMBOCTM Y HECTOMKOCTH.

Utorosas chopma KOHTpoOns
9K3aMeH (B 1 cemecTpe)

KETPOHHBH
B_EPCHTET
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[MprMepHble BOMPOCHI K UTOrOBOM (OpMe KOHTPONS
MpuMepbl 6UNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1 .

BapwuaHrT 1.

1. Hannwute anekTpoHHY0 PopMyny N HA OCHOBAHUWN SNEKTPOHHO-SAY4EE4YHON CXEMbI ONpenenmTe
BO3MOXHbI€ BaNIeHTHOCTU aNeMeHTa @ 75.

2. Hanuwwnte peakummn nonyyeHuns, Ha3BaHus 1 oopMynbl BCEX COnelt, obpasyrowmxcs npu
B3aumogerncteum rmgpokcuga tannma(lll) ¢ yronbHom KNcnoToi.

3. Onpepennte, NOATBEPANB PACYETOM, BO3MOXHO N npoTekaHue npu 500 u 10000K cnegnyolen
peakuunu:

2CuClI2(k) = 2CuCl(k) + CI2(r)

[H298 -206 -135 0 kOx/monb

sll298 113 92 223 [x/monb rpan

4. Kak BnustoT nameHeHns T n P Ha paBHOBecKe peakuun, NnpueBeneHHon B 3 sonpoce ?

BapwuaHr 2.

1. HannwuTe anekTpoHHY0 PpopMyny 1 HA OCHOBAHUWN SNEKTPOHHO-SA4EeEe4YHOM CXeMbl onpenenmre
BO3MOXHbIE€ BANEHTHOCTU 9NieMeHTa €52.

2. Hanuwwnte peakummn nony4yeHuns, Ha3BaHus 1 oopmynbl BCEX Conert, obpasyrowmxcs npu
B3ammogencteum rmgpokcnaa xpoma(lll) ¢ yronbHom kncnoroi.

3. Onpegennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTtekaHune npu 800 n 16000K cnenytolen
peakuuu:

3Fe(k) + 4H20(r) = Fe304(k) + 4H2(r)

[HO298 0 -242 -1118 0 kOx/Monb

sll298 27 189 152 131 [Ox/monb rpan

4. Kak BnusatoT nameHeHns T n P Ha paBHOBecKe peakuun, npueBegeHHon B 3 sonpoce ?
KoHTponbHas @ 2 .

BapwuaHr 1.

1. Kak npurotosutb 200 Mn pacteopa CEpPHOM KMCNOTbI C KOHUEeHTpaumein 0.4 monb/n n3 pacteopa c
KOHLeHTpauuern 2 monb/n ?

2. KakoBbl cTeneHb anccoumaumm n pH pacteopa cnaboi kucnotel HA ¢ koHueHTpaumeid 0.2 Monb/n
? KoHcTaHTa guccoumauum ato Kucnotol - 2?10-5.

3. Hannwwure ypaBHeHne peakumm ruaponmsa n ykaxute cpeny B pactsope xnopuga xpoma(lll).

4. ManbBaHNYeCKMI 3NEMEHT COCTOUT U3 CTaHOAPTHOrO ONOBAHHOrO 3N1eKTpoaa v MeLHoro B
pacTtsope cynbgpata megu(ll) ¢ koHueHTpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CraHpapTHble NOTeHuManbl OI0BSHHOMO 1 MEOHOM0 3N1eKTPOAOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. NMonbepunTe K03hDMLMEHTHI METOOM 3NEKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCI = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoin 06bem pacteopa xnopuaa xenesa(lll) ¢ koHueHTpauwmein 0.2 monb/n Tpebyetcs ans
B3ammogencTeus ¢ 50 Ma pacTeopa rugpokcuaa Kkanus ¢ KoHueHTpauuven 0.3 monb/n?

2. PacTBop cnaboro ogHokncnotHoro ocHoBaHns MOH ¢ koHueHTpauwvein 0.01 monb/n nmeet pH =
10. OnpenennTe KOHCTaHTY guccoumaumm 3Toro OCHOBaHUSI.

3. Hanuwwte ypaBHeHWe peakuumn rugponnsa n ykaxure cpegy B pacteope K3VO4.

4. lNoteHuman megHoro anekTpona paseH +0.25 B. YeMy paBHa KoHUeHTpauns noHos meau(ll) s
pacteope ? CTaHOaPTHbIM NOTEeHUMan MeaHoro anekTpona paeeH +0.34 B.

5. NMopbepunTe K03hHMLUMEHTHI METOOM 3NEKTPOHHOro 6banaHca.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MnO2 + KCIOS3 + KOH = K2ZMnO4 + KClI +...

NMPUMEPbBI BUTIETOB K 9K3AMEHY

&1

1. HYeMy paBeH aKkBMBaNEHT OPTOGOCHOPHON KNCNOTbI B peakuunm

H3PO4 + Ca(OH)2 = CaHPO4 + 2H20 ?

A196;B698;B49; I 32,7; 11 16,3.

2. KakoBa CTpyKTypa ypoBHS € N=5 B aTOMe Bonb(pama ?

A 5s25p65d4; b 5525p25d4; B 5s05p35d8; I' 5s05p35d55f3; [ 5s25p65d10.

3.1. KakoBa rnbpuaunsaums Fe3+ B coeanHeHun H[FeCl4] ?

A HeT rmbpunansaumm; b sp; B sp2; " sp3; [ d2sp3; E sp3d2.

3.2. Kakoii ctaHeT KoBaneHTHOCTb KpeMHUs nocne B3aumogeincteus SiF4 ¢ nabbitkom HF ?
A2;63;B4;I5; 6.

4. Ons peakummn O2 + 2S02 [1 2503 Kp = 800 npu 5000C. Buiuncnnte koHueHTpaumnio O2, ecnu
N3BECTHO, 4TO KOHUeHTpaunm SO2 n SO3 paBHbl 1 1 2 MONb/N COOTBETCTBEHHO.

A 22*800/12 = 3200 monb/n; b 22/800*12=1/200 monb/n; B 800/(1+2)2 = 89 monb/n.

5. B cucteme yctaHosunocb pasHosecue 203 [ 302, IH=290 kOx/monb. B Kakyt CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMNepaTypbl ?

A ne cvectutes; B 0 ;B [.
6. Kakos 3Hak |G tasHns nbpa npu 263 K:
AlG>0; 6 1G=0; B [G<0;?

7. Mpepnonaras oMccoumaumio NonHoW, onpeaennTte, Npu Kakon Temnepatype bynet kunetb
pacTteop 10 r BaCl2 8 500 mn Boabl (E=0.52; tknn=1000C).

A 10*(1000/500)*0,52+100; b 10*(100/500)*0,52+100; B (10/208)*(1000/500)*0,52+100;

[ 3*(10/208)*(1000/500)*0,52+100; 4, [I (10/208)*(800/1000)*0,52+100.

8. B 10 n pacteopa conepxutca 36,5 r HCI. Boiuncnute pOH pacteopa.

A14;B513;B10; T lig(36,5)+14; 1 19(36,5/10) [14.

9.1. MNpepnnonaras, 4T0 KOHUEHTpauns komnnekcHoro noHa [Co(NH3)6]3+ nameHsietcs kpanHe mano,
BblyMcNnTe KoHueHTpauuio NH3, nonyyarowerocs no nepeon CTyneHn guccoumaumm
(KycT.,6=2,5*104), B 0,1 M pacTtsope conu.

A 1/(2,5°104*0,1); 6 0,1/(2,5*104); B 0,1; ' [0,1/(2,5*104)]1/2; O [1/(2,5*104*0,01)]1/2;

9.2. YeMy paBHO KOOPAMHALMOHHOE YMCNO KOMMekcoobpasoBaTenst B KOMMIEKCHOM CONu
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8;110.

10. Kancc.cnaboli 0BHOOCHOBHOW kKMcnoTbl pasHa 10-5. Beiuucnute pH 0,1 H. pacTBopa aToi
KWUCNOTBHI.

A1;66;B3;I8; 4.

11. Bbiyucnute 9C ranbBaHN4eCcKoro anemMeHTa cocroswero n3 Fe-asnektpona, norpy>XeHHoro B
0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, norpyxeHHoro s 0,001 M pactsop AgNOS. EO(Fe2+/Fe)
=[10,44B; EO(Ag+/Ag) = +0,80B.

A +0,242; 6 +1,122; B [11,122; T - [10,242; 11 +1,476.

12. PaccMoTpute OKUCINTENBHO-BOCCTAHOBUTENbHbIN Npouecc: H2S5203, HCIO I SO42|:|, S, cill.
YpaBHANTE OKUCUTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HCIO yyacTeyet B peakumn ? A1;62; B 3; T 4; 1 5.

2) Ckonbko monekyn H2SO4 obpasyetca ? A1;62;B 3; T 4; [0 5.

3) YeMmy paBeH akBmBaneHT okucnutensa ? A 83*2; b 83/2; B 83/4; ' 52,5*2; [1 52,5/2.
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1. Bbl4ncnute 3KBUBANEHT KUCNOTbI, ecnn 6 r kncnotol cogepxunt 0,1 r Bogopoaa, cnocobHoro
3amewartbcs Ha metann ?

A 1/60; b 1/6; B 6; I 40; 11 60.

2. Ckonbko anekTpoHOB Haxoamutcsa Ha 4f-nogyposHe atoma naHtaHa ? A0;61;B7; 1 9; I 11.
3.1. Kakos yron mexay cBsi3siMu B monekyne AsBr3 (p3-HernbpuansosaHsbl) ?

A 450; 6 900; B 1090; I' 1200; [, 1800.

3.2. Kakune 13 nepeymcneHHblx 4acTuL, He MOryT CyLeCTBOBATb B YCTONYMBOM COCTOSIHUM (METOA,
MO)? A H2+; B H2; B H2ll; I He2; [, HHe.

4. B paBHoBecHoM razoson cmecu PCI5 [ PCI3 + CI2 npun 2500C 1 202,6 klNa copgepxutca 40,7%
CI2 no o6bemy. Buiuncnutb napuunansHoe naeneHune PCIS.

A 82)5;b637,7,B164,9; I 75,4; [1 20,6 kla.

5. B cucteMe yctaHoBunoch pasHoeecne CO2(r) + H20(x) [l H2CO3(p-p) . B kakyio CTOPOHY OHO
CMECTUTCS NPV NOHWXEHUW AaBneHus ?

A He cmecTuTCS; B I B 0.

6. B kakoM 13 cnenyowmx cnyvaeB peakumns HEOCYLECTBMMA NPK NObbIX TeMnepartypax:

A IH<0, [$>0; B [IH<0, S<0; B IH>0, 1S>0; I IH>0, 1S<0;

7. ImetoTtcs oBa pacteopa: 1-biin pacteop - 18,8 r peHona C6H50H B 500 r aTunosoro cnupTa;

2-oi4 pacTBop - 27,8 r HUTpogoeHona HOC6H4NO2 B 500 r aTunosoro cnvpTa. Kakoii pactesop bynet
KuneTb npu 6onee BbICOKON TemnepaType ?

A 1-biin; b 2-o1n; B oanHakoBo.

8. KoHueHTpauus cnaboii kucnoTtbl ysenuynsaetcs B 100 pas. Bo ckonbko pas yBenmuutcs
(yMeHbLNTCA) cTeneHb anccoumnaumm KUCnoTbl ?

All B 100 pas; 50s10 pas; BlO&10 pas; rs100 pas; [l He nameHnTCs.

9.1. 3anuwuTe BbipaxeHue ons KHect.1 komnnekca [Cu(NH3)2]Cl.

A [Cu+][NH3]2/[Cu(NH3)2+]; B {[Cu+][NH3]2[CI0]}/[Cu(NH3)2CI]; B [Cu+][NH3]/[Cu(NH3)+];

" {{Cu(NH3)+][NH3]}/[Cu(NH3)2+]; O [Cu(NH3)2+]/{[Cu(NH3)+][NH3]}.

9.2. Kakue 13 nepedncneHHblx MOHOB HeCLBETHbI ?

A [Cu(NH3)2]+; b [CuF4]2[; B [CdCI4]2 [; I [FeCl4] [; O [Cu(NH3)4]2+.

10. Kancc.cnaboli 0BHOOCHOBHOW KMCcnoTbl paBHa 10-4. Beiuucnute pH 0,01 H. pacTBopa aToii
KICNOTbI.

A3;b64;B5;I6;07.

11. Boiumcnute 9C ranbBaHn4eckoro anemeHta coctoswero n3 Ni-anektponaa, norpy>XeHHoro B
0,01 M pacteop NiCI2 n Au-anekTpona, Norpy>XeHHoro B 5*1004 M pacTteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = 10,23B. A +1,730; 5 01,730: B U1,152; I +1,152; 1 +1,818.

12. PaccMoTpuTe OKMCANTENbHO-BOCCTAHOBUTENBHbIN nNpouecc: Fe304, HNO3 I Fe3+, NO.
YpaBHANTE OKUCNUTENbHO-BOCCTAHOBUTENBHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyacteyeTt B peakuun ? A1; 65 3; B 9; I 14; [1 28.
2) Ckonbko Boabl obpasyetcs ? A1; 6 3;B9; " 14; [ 28.
3) YeMmy paBeH akBuBaneHT okucnutensa ? A 63/3; b 63*11; B 63; ' 232; [1 232/3.

7.1. OcHOBHas nuTteparypa:

1. AxmeToB, H.C. Obwas n HeopraHnyeckas XumMmns [SnekTpoHHbI pecypc] : y4ebHnk / H.C. AxmeToB.
? OnekTpoH. aaH. ? CaHkT-lMeTepbypr : laHb, 2018. ? 744 c. ? Pexum pgocTyna:
https://e.lanbook.com/book/107904. ? 3arn. ¢ akpaHa.
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2. AxmeToB, H.C. JlabopaTopHble 1 CEMUHAPCKME 3aHSATUS NO 0OWen N HEOPraHNYeCcKon XMMnn
[9nekTpoHHbI pecypc] : y4ebHoe nocobue / H.C. Axmetos, M.K. A3unsosa, /.M. bagbirnHa. ?
OnekTpoH. faH. ? CaHkT-leTtepbypr : NlaHb, 2014. ? 368 c. ? Pexum poctyna:
https://e.lanbook.com/book/50685. ? 3arn. ¢ akpaHa.

3. Cepanosa, H.[. Obwas n HeopraHuyeckas XMMNs: aKCNEPUMEHTaNbHbIE 3a4a4U U yNPaXHeHNs
[OnekTpoHHbI pecypc] : y4ebHoe nocobue / H.L. Ceepanosa. ? 9nekTpoH. aaH. ? CaHkT-MeTtepbypr
: lTanb, 2013. ? 352 c. ? Pexum poctyna: https://e.lanbook.com/book/13007. ? 3arn. ¢ akpaHa.

4. KysHeuos, [.I'. OpraHudyeckas xmumms [SnekTpoHHbI pecypc] : y4ebHoe nocobue / I.I.
KysHeLoB. ? OnekTpoH. aaH. ? CaHkT-lNetepbypr : JlaHb, 2016. ? 556 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/72988. ? 3arn. ¢ akpaHa.

5. KOpoBckas, M.A. OCHOBbI OpraHN4Yeckoin xmMMmmn [OneKTPOoHHBbIR pecypc] : yuebHoe nocobue / M.A.
tOpoBckas, A.B. KypkuH. ? 9nekTpoH. aaH. ? Mockea : MIapatenbctBo 'Jlabopatopust 3HaHwuiA', 2015.
? 239 c. ? Pexum pgoctyna: https://e.lanbook.com/book/66365. ? 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:

1. Eropos, B.B. Obwas xumMusi [9nekTpoHHbI pecypc] : y4ebHrk / B.B. Eropos. ? 9nekTpoH. faH. ?
CaHkT-lMeTepbypr : NlaHb, 2018. ? 192 ¢. ? Pexum goctyna: https://e.lanbook.com/book/102216. ?
3arn. ¢ akpaHa.

2. Ctacb, H.®. BeeneHune B xumunio [OnekTpoHHbI pecypc] : yuebHoe nocobue / H.®. Cracb. ?
AnekTpoH. faH. ? CaHkT-MNeTtepbypr : NlaHb, 2016. ? 140 c. ? Pexum poctyna:
https://e.lanbook.com/book/75519. ? 3arn. ¢ akpaHa.

3. Ctacb, H.®. PeweHune 3anay no obuwei xummn [OnekTpoHHbI pecypc] : y4ebHoe nocobue / H.d.
Cracb, A.B. KopluyHoB. ? 9nekTpoH. faH. ? CaHkt-MNeTtepbypr : JlaHb, 2016. ? 168 c. ? Pexum
noctyna: https://e.lanbook.com/book/75521. ? 3arn. ¢ akpaHa.

4. OpraHunyeckas xumusi [9neKTpoHHbI pecypc] : yiebHoe nocobue / [.6. bepeauH [u ap.]. ?
OnekTpoH. faH. ? CaHkT-MNetepbypr : NlaHb, 2014. ? 240 c. ? Pexum goctyna:
https://e.lanbook.com/book/44754. ? 3arn. c akpaHa.

5. MNMpecc, N.A. OCHOBbI OpraHn4ecKon XMMuUmn Aas CaMoCTOATENbHOMO N3yYeHNS [ONEeKTPOHHbIN
pecypc] : y4uebHoe nocobue / N.A. Mpecc. ? OnekTpoH. aaH. ? CaHkT-Metepbypr : JlaHb, 2016. ? 432
c. ? Pexum poctyna: https://e.lanbook.com/book/71727. ? 3arn. ¢ akpaHa.

7.3. UHTEepHeT-pecypcChl:

HeopraHunyeckas xumus - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/
HeopraHunyeckas xvumus. Jlekumn ons CTyoeHToB -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

HeopraHuyeckas xumus. H.J1. 'nuHka -
http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html

HeopraHuuyeckas xumuns. YuebHble matepuansl - http://www.chem.msu.su/rus/teaching/inorg.html
YyebHble MmaTepmasbl No XUMUN -
http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10kl

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuvHbl "Xumng" npegnonaraet UCNONb30BaHME cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

Nekummn No aucumnavHe NPOBOASTCS B ayAUTOPWM, OCHALWEHHOW MyNbTUMEAUAHBIM NPOEKTOPOM,
npenapaTuBHbIM CTONIOM U CUCTEMOI BEHTUNSLUMUN (415 MOKa3a AEMOHCTPALMOHHOMO 3KCNEPUMEHTA).
B ayouTtopum umetotcs Heobxoaumble y4ebHo-HarnsaHble nocobus - Mepuoaunyeckas tabnuua ..
MeHoeneesa, psif HaNps>XXeHWid MeTannos, Tabnuua pacTBOPUMOCTN CONEN.
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Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuto 28.03.01 "HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHUKA" U NPOGOUNIO NOLArOTOBKU He
npenycMOTPEHO .
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