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Mporpammy oncumnnuHbl padpaboTan(a)(n) Bypunosa E.A. ; noueHT, K.H. (aoueHT) Xypaenesa O.U.
Kadbenpa HeopraHmyeckom xumum Xumuyeckun nHctutyT um. A.M. byTtneposa ,
Yulia.Zyavkina@kpfu.ru ; goueHT, A.H. (npogoeccop) Yesena B.B. Kagoenpa HeopraHnyeckom xmMmm
Xumnyeckunin HCTUTYT uM. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

CTyneHT [OoMXeH 3HaTb OCHOBbI OOWEN XMUN 1 MaTepranoBeneHNs.

OcBoO€eHMe OaHHOro Kypca HeobxoOMMO AN YCBOEHUS MOCNenyoWnX ANCUMNANH HanpaBneHusl
'MIHHoOBaTuMKa'.

CTyLeHT DONXeH:

- MOHUMATb, 4TO XUMUS U MaTepranoBeneHNE NPeacTaBnseT cobor AMCLUMNANHY, UHTErPUPYIOLLYHO
OCHOBHbIE LOCTUXEHNS XMMUYECKMX HayK, KOTOpasi SBNSETCS COCTaBHOW YaCTbio €CTECTBO3HAHUS U
CNY>XUT HEOOXOAMMOWA CTYMNEHbIO ANs yraybneHHOro NOHMMaHNs cneumnanbHbIX XUMUYECKNX
LVNCLIMMINH.

- obnapatb TeopeTn4eCKknMMn 3HaHNAMN 006 OCHOBHbIX 3aKOHaXx XUMUN, 3HATb obnactu NPUMEHEHUA
3TUX 3aKOHOB N NOHUMATb UX NPpUHUUNKanbHble BO3BMOXHOCTHW.

- OPUEHTUPOBATLCS B y4eOHOI, MOHOrPagoUYECKO, CNPABOYHON 1 XypHaNbHOW nnTepaTtype B
obnactu obwe xumMun.

- r|p|/|o6peCT|/| HaBblKW BbIMOTHEHUA I'IpOCTGI7IU.II/IX XNMNHECKNX pacyeToB N OCHOBHbIX NpunemMoB pa6OTbI
C pa3/iniyHbiMK KnaccaMn HeopraHM4eCkmnx selecTB.

2. MecTo AUCLMNNNHBI B CTPYKTYpe OCHOBHOW 06pa3oBaTesibHOW Nporpammbl BbiCLLIEro
npocpeccruoHanbHoro o6pa3oBaHus

HaHHas yyebHasa aucumnnvHa sknodeHa B pasgen "61.B.0M.1 OucumnnunHbl (Mooynun)" OCHOBHOM
obpaszoBaresbHoi nporpammel 27.03.05 VIHHOBaTMKa 1 OTHOCUTCS K 06513aTENbHBIM ANCLUUMNIMHAM.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

OuvcumnnuHa oTHocuTCH K oba3artenbHon yactn b1.B.01.1.

3. KomneTteHuuun obyuarowterocsi, popMupyemble B pe3ynibtate 0CBOEHUS AUCLUMNIINHbI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdobpoBka
LLincpp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OrK-1 CNoCOBHOCTbIO BOCMPVHUMATL, Pa3BuBaTh U NCMONb30BaTb
(npodheccunoHanbHble TEOPEeTMYECKME OCHOBbI TPAAULMOHHbBIX 1 HOBbIX PA3AenoB
KOMMEeTEHLMN) XMW NPY peeHn NpoecCnoHanbHbIxX 3anay
NnK-10
n HOCTbIO NPOEKTUPOBATb TEXHONOIMYECK
(poecorcnamve  (10COGH0CTH0 0ROt Teonoririeckos
KoMreTeHuunn) Py Py

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:

1. DONXeH 3HaThb:

- MOHUMATb, 4YTO XUMMSA U MaTepuanoBeneHne NpeacTaBnsaeT cobon ANCUNNINHY, NHTErPUPYHOLWYHO
OCHOBHbIE OOCTMXEHNS XMMUYECKMX HAyK, KOTOpas SBNSETCS COCTAaBHOM YaCTbiO €CTECTBO3HAHUSA U
CNYy>XUT HE0HX0OMMOWN CTyNeHbo ANs yrnybneHHOro NoHNMaHUs cneumnanbHbIX XMMUYECKMX
OUCUMNINH.

- 06ﬂa,ﬂ,aTb TeopeTU4HECKNMN 3HAHUAMN 06 OCHOBHbIX 3aKOHaXx XMUN, 3HATb obnactu NPUMEHEHUA
3TUX 3aKOHOB N NOHUMATb UX NPpUHUUNKanbHble BO3BMOXHOCTHW.
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Mporpamma oucuunnuHbl "Xumus n matepuanoseneHne”; 27.03.05 NHHoeaTumka; Bypunosa E.A. , goueHT, K.H. (BoueHT) Xypaenesa tO.U. ,
IoueHT, O.H. (npodbeccop) HYesena B.B.

- OPMEHTMPOBATbLCS B y4eOHOI, MOHOTrpadon4eCcKo, CNpaBoYHON 1 XYpPHAaNbHOR nuTepaTtype B
obnacTtun obwen xmMmn.

- npmo6pecw| HaBblKW BbIMOTHEHNA I'IpOCTeVILIJI/IX XNMNYECKNX pacyeToB N OCHOBHbIX NpnemMoB
paGOTbI C pa3/inyHbiMM KnaccaMmn HeopraHM4eCckmnx BeLecTB.

2. DONIXEH yMeTb:
cnenyolwmMm HaBblkamu:

paboTtatb C XMMUYECKMI peakTUBaMu, pacTBOPUTENSMU, NabopaTOPHbLIM XUMUYECKUM
obopynoBaHMeEM;

NPON3BOANTb pacyeThbl, CBA3aHHbIE C NPUrOTOBIEHNEM PACTBOPOB 3a4aHHON KOHLEHTpauuu,
onpeneneHnemM TEPMOAMHAMNYECKMX N KUNHETUYECKMX XapaKTEPUCTUK XMMUYECKUX NPOLIECCOB,
onpeneneHneM CTEXNOMETPUN XMMUYECKUX peakLnii; onpeneneHmemM ycnosuii 06pasoBaHus
0caKoB TPYLHO PacTBOPUMbIX BEWECTB 1 Ap.

3. 0OMXEeH BnageTb:

OCHOBHbIMW 3aKOHAMM 00LWen XnMmu,

ncnonb3oBatb NpuUHUMN Nepnogn4HOCT N I'Iepmo;wlquKyro CnCTeMy ans npenckasaHus CcBOWCTBa
MPOCTbIX N CNTOXHbIX XMMNYECKNX COeOVHEHNA n 3aKOHOMepHOCTeI7I B X NBMEHEHWUN;

NPOBOANTL NPOCTOW y4ebHO-NUCCNenoBaTENbCKMA AKCNEPUMEHT HA OCHOBE BNAAEHNS OCHOBHbLIMU
nprvemamn TexHUKK paboT B naboparopuu;

NPON3BOANTb OLIEHKY MOrPeWwHOCTeR pe3ynbTaToB OU3NKO-XMMUYECKOrO 9KCNEPUMEHTA;
0hopMNATb pe3dynbTaThl AKCMEPUMEHTANbHBIX U TEOPETUYECKNX PaboT, hOPMYNMPOBaTL BbIBOAbI.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

FOTOBHOCTb MHTEPNPETNPOBATL 3aKOHOMEPHOCTN B M3MEHEHWUW CBONCTB 3IEMEHTOB B CBS3M C UX
3NEKTPOHHBIM CTPOEHMEM (MONIOXEHNEM B NEPUOANYECKON CUCTEME)

MPOrHO3MpPoBaTh CBOMCTBA BEWECTB HA NpUMepe OOHOTUMHBIX COeANHEHWNA,

CMocobHOCTb aHanM3MpoBaTh pesynbTaTbl 3KCNepuMeHTa u aenatb 060CHOBaHHbIE
MPOrHOCTUYECKME BbIBOADI.

4. CTpyKTypa U cogepxaHue AUCLUNIUHBI MOAYns
Obwas Tpya0eMKOCTb ANCLMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AMCUUNANHBIL: 9K3aMeH BO 2 CeEMeCTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHoun paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gucUUNIUHbI/MOAYNS
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Moayns MpakTu-(Na6opa-
neKLI,VII/I yeckue | TOpHble
3aHATUA pa60Tb|
Tema 1. OcHOBHbIE Knacchl
1 [HeopraHuyeckux CoeNHEHNIA. > 1 5 0 8 ﬂ:ggijoprle
" |[HomeHknatypa. NMony4yeHue, P
npUMeHeHne
Tema 2. OCHOBHbIE MOHATUSA U Eomﬁzmﬁgzoe
2. |3aKkoHbl xumun. CTpoeHne aToma. 2 2-4 6 0 0 sanaHme
[Mepnoan4HOCTbL CBONCTB 3N1EMEHTOB
Tema 3. XuMunyeckas cBsi3b 1 Eg;;miggoe
3. |BaneHTHOCTb. MexmonekynspHble 2 5-7 6 0 0 sananmne
B3aMMOLENCTBUS
Tema 4. XviMunyeckas KoHTponbHas
4. [TepMmoamMHamMmKa n XMMmyeckas 2 8-10 6 0 6 |paboTa
KUHeTuKa. XuMn4eckoe paBHoOBecHe
Tema 5. Pacteopbl, BUAbI NabopatopHble
5. [KOHUEeHTpaumni pacTBopOB, peakuunu 2 11-13 6 0 10 |paboTbl
B BOOHbIX pacTBopax
[Nncbm
6. |OKMCNNTENbHO-BOCCTAHOBUTENbHbIE 2 14-16 6 0 6 sanaHme
npoLiecchl
- |Tema 7. KoopanHaumoHHbie 5 17-18 4 0 6 Kgg;gganaﬂ
" |(KOMNneKCcHble) coeaMHEHNSI. P
Tema . ItoroBas popma KOHTPONS 2 2 0 0 0 OkaaMeH
Ntoro 36 0 36

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. OCHOBHbI€ Knacchbl HeopraHn4yeckux coeguHeHun. HomeHknarypa. NMonyuyeHue,
npuMmeHeHue

neKuMnoHHoe 3aHsiThe (2 yaca(os)):
ATOMHO-MONekynapHas Teopus. [NoHaTne atoMHoro Beca. Monb 1 3KBMBaNeHT.
naboparopHasi pabora (8 yaca(oB)):

3aBNCMMOCTb 3KBUBANEHTHOM MacChbl OT CTeXnoMeTpunn peakunn. [a30Bble 3aKOHbI B yCTaHOBNEHUN
COCTaBa BelWwecCTB. BblBOA I'IpOCTeI7ILIJVIX N NUCTUHHBIX (OOPMY/ BELLECTB. CBoiicTBa OCHOBHbIX,
KUCNOTHbIX, aMPOTEPHbIX M OPOKCUO0B. Cpe,uHme, Kncnble, OCHOBHbIE CONN.

Tema 2. OCHOBHbIE MOHATUSA N 3aKOHbl XUMUW. CTpoel-Me artoMa. nepI/IO.DM'-IHOCTb CBOMNCTB
SJIeMeHTOB

JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

BewecTBa npocTble 1 CNoXHble. BaxkHOCTb BUHAPHbLIX COEAMHEHMIA Kak OTAENbHOro kKnacca.
Oxcupbl, Nnepokcuabl, ’MAPOKCUAbI, KACAOTbI, CONN. BO3MOXHOCTb paclumpeHms 4aHHOW
Knaccugomkauunm

Tema 3. Xumuueckas cBsi3b U BaneHTHOCTb. MeXmoneKkynsipHblie B3aumooencreus
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KETPOHHBH
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CocTaBneHune BaneHTHbIX CXeM MPOCTbIX Monekyn. MNpenckasaHne reoMeTpum 1 Tuna rubpuansaumm
Lnst Monekyn , 06pa3oBaHHbIX HENEPEX0oAHbIMM 3fieMeHTaMun. MexmonekynsipHas,
BHYTPVMOJEKYNSAPHAsS N MexXaToMHasi BOAOPOAHble CBS3U. [NposiBNeHne BOOOPOAHON CBA3N B
PUINKO-XMMUYECKUX CBONCTBAX BELECTB.

Tema 4. Xumunyeckas TepmoauHaMmkKa n xmmmyeckas KuHetnka. Xmmumyeckoe pasHosecue
JNeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

MepBbii 3aKOH TepMoauHaMmku. Tennota, paboTa, BHYTPEHHSS SHeprus, aHTanbnms.3akoH lrecca.
TepmoanHamuyeckne Lukibl. BTopoit 3akoH TepMoanHamMmkun. SHTponus u ceoboaHas

aHeprua. 'oMo- 1 reteporeHHble peakumn. OCHOBHOM NOCTyNaT XMMUYECKON KUHETUKN. PakTopsl,
onpenensowme CKOPOCTb XMMNUYECKON peakumm .[1opanok n MonekynsapHoCcTb peakumu . Teopus
NepexoaHoro COCTosiHMS. B3anMoCBSi3b KOHCTaHTbI paBHOBECUS U aHeprum Mmbbca. MpuHumn ne
Warenbe

naboparopHas paborta (6 4aca(oB)):

MNpumeHeHne 3akoHa Mecca B TepMoxuMun. BeluncneHne n3obapHo-M3oTepMmnyYeckoro noteHumana.
OnpepneneHne sHTanbNUM HEeNTpann3auumn CUNbHON KUCNOTbI.

Tema 5. PacTtBOpbl, BUAbI KOHLEHTPaLUuM pacTBOpOB, peakLn B BOOHbIX pacTBopax
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

PacTBopeHue Kkak onm3nKo-XMMMUYEeCKnin npouecc. ViameHeHne aHTanbnum n aHTponuu npu
pacteopeHun. ConbBaTtaums, conbaatbl. 0COOble CBONCTBA BOAbI Kak pacTBoputens. Hanbonee
pacnpoCTpaHeHHbIE CNOCO6bI BbIpaXeHMS KOHLEHTPALMKM : MaccoBas AoNns, NpoueHTHas
KOHLIeHTpauus, MONSIPHOCTb, HOPMAalbHOCTb, MONANIbLHOCTb, MOMbHas fons. KonnuratneHble
CBOWCTBA.

naboparopHas pabora (10 4yaca(oB)):

B3anMocBA3b pasnunyHbIX BbIpaXeHWin KOHUEeHTpaLumm pactesopa. KonnvratmsHble cBOCTBa
pacTBOPOB.

Tema 6. OKMcnUTENbHO-BOCCTAaHOBUTE IbHbIE NPOLLECChbI

JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

TununyHble oKMCAUTENN U BocCcTaHoBUTENN. MeTon anekTpoHHOro 6anaHca.
OKnCcnMTENbHO-BOCTAHOBUTENbHBIE U 9NEKTPOAHbIE NOTeHUManbl. 3asucumocTtb 30C BOLOPOLHOIO
nonyaneMeHTa oT KUCNOTHOCTM pacTeBopa. OueHka HanpasneHms NpoTekaHns
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakUMin. TUNnYHble OKUCIUTENU 1 BOCCTaHoBUTENN. MeTon
3NeKTpoHHOro HanaHca.

naboparopHas pabora (6 4aca(oB)):

OKncnuTenbHO-BOCTAHOBUTENbHbBIE U 9NEKTPOAHbIE NoTeHumansl. 3asucnmoctb S C BOOOPOAHOIO
nonyaneMeHTa oT KMCNOTHOCTK pacTeopa. OueHka HanpasBneHus npoTekaHns
OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PeakLnii.

Tema 7. KoopavHaUUWOHHbIE (KOMMNEKCHbIE) COe AUHEHUS.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

Onpegnenexuve noHaTUs "KoMnnekcHoe coeanHeHne." LieHTpanbHbIA OH, LLEHTP KoopauHauum,
BHYTPEHHSAS N BHEWHAA cpepbl KOMniekca, nMraHabl, 4eHTatHOCTb nnuraHaa, KoopanuHauoHHoe
4ncno Kkomnnekcoobpasosatens. Tunbl nuraHnoB. HomeHknatypa nuraHaoB U KOMMIEKCHbIX
coeavHeHun. isomepust. Teopmm XMMNYECKON CBSA3WN B KOMMNEKCHbBIX COeAMHEHUSIX.

naboparopHasi paborta (6 4aca(oB)):

HazBaHus KaTMOHHbIX, aHNOHHBIX, HEATPaNIbHbIX KOMMNIEKCOB. BO3MOXHbIE cnyyan nsomepum ons
KBagpaTHbIX, TETPA3APUYECKNX U OKTadApUYECKMX KOMMNNEKCOB. PaccMoTpeHne cTpoeHuns
KOMMEKCHbIX COAMHEHMNI C NO3ULMM METOA0A BANIEHTHbIX CBS3EW M TEOPUM KPUCTANIMYECKOrO
nons.

4.3 CTpyKTypa 1 copgepXaHue CaMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNISA)
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IoueHT, O.H. (npodbeccop) HYesena B.B.
Hepe- Bunbi Tpyno- K?)JI-IOTF;)T)IJ::IISI
Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTbl
Tema 1.
OcHOBHbIe Knaccbl
HeopraHn4eckunx
COoeaNHEHWNIA. 5 1 5 NabopaTgpHbIe
" |[HomeHknatypa. Pabota ¢ nutepatypo paboThbl
MonyyeHwue,
npUMeHeHne
Tema 2.
HOBHbI NoAroToBK mMawHer HUS
OcCHoBHblE OAroToBKa AOMalUHero 3ana MVCLMEH-
NMOHATUSA N 3aKOHBbI Hoe
xvuMun. CTpoeHu
: Crpoerne 2 | 24 6 |nomau-
aToma. Lee
[MepuoanyHoCTb
CPUOANTHOC 3apaHuve
CBOWCTB
9NEMEHTOB
Tema 3. NoaroToBkK mMawHer HUS
ema 3 OAroToBKa AOMALUHEero 3ana MVCLMEH-
Xnmunyeckas Ho®e
CBSI3b U
" |BANEHTHOCTb. 2|57 ° ﬂggam
MexmMonekynspHbi¢ sanaHme
B3aMMOLOenCTBMSA
Tema 4. o
NOAroTOBKa K KOHTPONbHOW T
XUMAYECKaS O4roToBKa K KOHTPONbHOW paboTe
TepMoanHamumKa u KoHTponbt
. [XnMmnyeckas 2 |8-10 6 [Hag
KMHeTHKa. paboTta
XuMuyeckoe
paBHOBecCUe
Tema 5 -
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Tema 7
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" |(kOMNNeKcHbIe) 26074
COelVHEHNS. P
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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dopmbl
Hene- Buabl Tpyno- KOI-IoTr;)OHSI
N Paspen Ce- ns caMoCTOSITeNIbHOM eMKOCTb| 1o
AVNCLUMN/INHDI mMecTp| ceme paboTbl (B ATenLHOM
cTpa CTYAEHTOB yacax) pa6oTbl
Pabota ¢ nekuusamm n nuteparypou
Tema . UTorosas
' 2 2 2 K3aMeH
doopma KOHTpOnsA Ok3ame
NToro 36

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE POpPMbl 06yUYeHUs

YTeHne nekumnii No gaHHOM gucumnnmHe pekoMeHOgyeTCcsa NpoBoAnNTb C NCMNONIb30BaHNEM
MyﬂbTVIMe,U,VIVIHbIX npeseHTaumVl N 0EMOHCTPAUMOHHOIo aKCrnepmMmeHTa.

Mpw paboTe B Mano4MCneHHbIX rpynnax LenecoobpasHo 1cnonb3oBaTb AManoroByto oopmy
NPOBEeAEHUS NEKLMOHHBIX 3aHATUI C UCMONIb30BAHUEM 3/IEMEHTOB NPaKTUHECKMX 3aHSTUNM,
MOCTaHOBKOW U pelleHeM NPo6EMHbIX 1 CUTYaUMOHHBIX 3a8aHni 1 T.0.

6. OueHOYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe Knacchbl HeopraHn4yeckumx coeaVHEeHUN. HomeHKnaTypa. I'Ionyl-lel-wle,
npuMmeHeHue

NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

[MocTpoeHne Ha3BaHUM OCHOBAHWIA, KNCNOT, CONEN MO CUCTEMATUYECKON HOMEHKNAaType. TUnmnyHblie
peakumm aMgOTEePHbIX OCHOBAHWIA , KUCTbIX M OCHOBHbIX COMNEN B BOOHbIX pacTBopax

Tema 2. OCHOBHbIe NMOHATUSA U 3aKOHbl XuMun. CtpoeHune atoma. NMepnoaNYHOCTL CBOUCTB
3NeMeHToB

[NvcbMeHHOe nomaluHee 3afaHue , MpyMepHble BOMPOCH!:

Bo3HunkHOBEHME XuMKK Kak Hayku. Kpyr siBNeHunin, onvucbiBaembli xuMuen. AToMHas rmnotesa,
BnocnencTsum - teopusi. Bosspenus lNpycta n beptonne, nx BaXHOCTb AN fafbHENWero passntms
xuMunn.Monb 1 aKkBUBaNEeHT. 3aKOH 3KBMBaNEHTOB. Bbibop B Ka4eCcTBe 3TaNOHOB YCTAHOB/IEHHbIX
cornaweHnem onpegeneHHbIX Macc Bogopoaa u kmcnopoga. Kpatkas uctopus passmtus
npeacraeneHnii o ctpoeHnn atoma. Mogenn TomcoHa u Pesepdbopaa. Moctynatsl Bopa.
CoBpeMeHHOoe onncaHne COCTOSIHMSA 3NeKTpoHa B aTOMe, KBaHTOBbIE Yucna. npasuna Kneykosckoro.
ONEeKTPOHHbIE PopMyNbl aneMeHToB 1- 6 nepuoaa. Ctpyktypa lNeproanyeckon cuctembl. CBOCTBA
aToMOB

Tema 3. Xumnyeckas cBi3b 1 BaneHTHOCTb. MeXxMonekynsipHble B3auMoAencTBust
lMucbMeHHOEe gomalluHee 3afaHue , MpUMepPHble BOMPOCHI:

MeTopn BaneHTHbIX cBA3el. [JOHOPHO - akLuenTopHoe B3anmoaeinteme. Teopusa rubpugnsaumn.
PacwupeHHas Teopusi rmbpuansaumm - Teopus OTTankmMBaHMs 3NEKTPOHHbIX Nap BaNEHTHOM
obonoyku. KpatHocTb cBasun. Curma-, nu-, genbta- cBs3n. JunnonbHble MOMEHTbLI MONEKYII.

Tema 4. Xumunueckasi TepMogUHaAMMKa U XUMUUYECKas KMHeTUKa. XMMUUYecKoe paBHoBecUue
KoHTponbHas paboTa , npvMepHbie BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MepBblii 3aKoH TepMoanHamMukn. Tennota, pabota, aHTanbnus. CtaHoapTHas aHTanbnNus
obpa3zoBaHus, 3akoH "ecca. BTopoit 3akKoH TepMoanHaMnKn. HTponns n aHeprus Mmbbca
OCHOBHOW NOCTyNaTt XMMMYECKON KMHETUKIN. MOnekynsapHOCTb 1 NOPSAOK peakunn. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTHK OT TemnepaTtypsbl. [paBuno BaHT-I odpdpa, ypaBHeHne AppeHnyca. Teopus
NepexonHoro coctosiHns. CBsi3b n3aMeHeHns saHeprum M'mbbca B xoae peakumm n KOHCTaHTbI
pasHoBecus . MpuHuun ne WaTenbe.

Tema 5. PacTBOpbI, BUAbI KOHLLEHTPaLMA pacTBOPOB, peakL i B BOOHbIX pacTBopax
NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

Cnabble 1 cunbHble 3NeKTPoNuTbl. M30ToOHNYeCKUin KoadpdpmumeHT. 3akoH pasbaeneHms OcTtBanbaa.
BonopoaHbiin nokasatenb MNMoHsiTUE 0 cTenenn ruaponunsa. moponma, 06yCnoBneHHbIi
B3aVMOLENCTBMEM KaTMOHA C BOOOW. 3aBMCUMOCTb CTENEHM MTMAPONN3a OT 3apsaa 1 paguyca
KatuoHa. Mmaponuna, obycnoBneHHbI B3aMMO4ENCTBMEM aHMOHA C BOOOW. 3aBUCUMOCTb CTEMEHU
rmoponusa ot 3apsiaa v paguyca aHuoHa. M'maponns, obycroBneHHbI B3aUMOAENCTBUMEM U KaTUOHA,
1 aHnoHa ¢ BoAon.PasnuyHble TUNbI rmaponnaa.

Tema 6. OkucnuTenbHO-BOCCTaHOBUTE NbHbIE NPOLLECChI
[McbMeHHOEe gomaluHee 3afaHue , NpUMepPHbIe BOMPOCH!:

TunnyHble okmcnuTenu n BocctaHosutenu. Moabop K0acpPULNEHTOB B
OKMCNTENbHO-BOCCTAHOBUTENbBHBIX PEAKLIMSX METOLIOM 3NEKTPOHHOro 6anaHca. MNMonyanemeHrT,
ranbBaHN4Yeckuii anemMeHT. HopManbHbIi BOLOPOLHLIV 3nekTpon. YpaBHeHne HepHeTa ons
noTeHumnana metannnyeckoro anektpoga. 9C anemeHta. OKMCIUTENBHO-BOCCTAHOBUTENbHbIE
noTeHUManbl. HanpaeneHne NPOTEKaHNS OKUCIUTENBHO-BOCCTAHOBUTENbHOM peakLmu.

Tema 7. KoopanHauuOHHbIe (KOMM/IEKCHbIE) COeANHEHUS.
KoHTponbHas pabota , NpuMepHble BOMPOCHI:

OCHOBHbIE MOHSATWSA: LEHTPaNbHbI UOH, NAraH, KOOpAMHALUMOHHAs cdoepa, KOopaANHaLMOHHOe
4ncno, AeHTaTHoCTb. HoOMeHknatypa nuraHaoB, KaTUOHHbBIX, @HUOHHBIX, HEATPaNbHbIX KOMMIEKCOB.
PaBHoOBecus B pacTBopax KOMMNEKCHbIX coeanHeHnii. CTyneHyaToe komnnekcoobpasosaHue. Obwme
1 nocnenoBaTefibHble KOHCTaHTbl YCTOMYMBOCTU U HECTOMKOCTH

Ntorosasi cpopma KoHTpOnNs
OK3aMeH , MpYMepHble BOMPOCHI:
ConepxaHue Bcex Npeablaywmx TeM.

[MprMepHble BOMPOCHI K UTOroBov ¢hopMe KOHTPONS
MpumMepbl 6UNETOB K KOHTPONbHBIM paboTam
KoHTponbHas € 1.

BapwuaHr 1.

1. Hannwute anekTpoHHYO PpopMyy N HA OCHOBAHUWN SNEKTPOHHO-SAYEE4YHON CXEMbI ONpenennTe
BO3MOXHbIE€ BANEHTHOCTU 9NieMeHTa €75.

2. Hanuwwnte peakummn nony4yeHns, Ha3BaHus 1 oopmynbl BCEX COnelt, obpasyrowmxcs npu
B3aumogencTteum rmgpokenga tannma(lll) ¢ yronbHom KncnoTom.

3. Onpegnennte, NOATBEPAUB PACHETOM, BO3MOXHO N npoTekaHue npu 500 n 10000K cnegnyolen
peakuunu:

2CuClI2(k) = 2CuCl(k) + Cl2(r)

[H0298 -206 -135 0 kOx/Monb

sll298 113 92 223 [x/monb rpan

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

BapwuaHr 2.
1. Hannwwute anekTpoHHY0 OOpMyIy 1 HA OCHOBaHMMW 3NEKTPOHHO-SIYEEYHON CXEMbI onpenenuTe
BO3MOXHbI€ BaIeHTHOCTW 3neMeHTa €52.

2. Hanuwute peakumn nonyy4eHns, Ha3BaHus 1 OOpPMyrbl BCEX coneld, 06pasyowmxcs npu
B3aumogencTemm rugpokcmaa xpoma(lll) ¢ yronbHom KMCnoTom.

KETPOHHBH
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3. Onpepennte, NOATBEPAUB PACHETOM, BO3MOXHO N nNpoTtekaHune npu 800 n 16000K cnegnyolen
peakuunu:

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

[H0298 0 -242 -1118 0 kOx/mMonb

sll298 27 189 152 131 Ox/monb rpan

4. Kak BnustoT nameHeHns T n P Ha paBHOBecKe peakuun, NnpueBegeHHon B 3 sonpoce ?
KoHTponbHas € 2.

BapuaHT 1.

1. Kak npurotosutb 200 Mn pacteopa CepHOM KMCNOTbI C KOHUeHTpauuen 0.4 monb/n n3 pacteopa c
KOHLleHTpauuen 2 monb/n ?

2. KakoBbl cTeneHb anccoumaumm n pH pacteopa cnaboit kucnotel HA ¢ koHueHTpaumeid 0.2 Monb/n
? KoHcTaHTa gmuccoumauum ato Kucnotbl - 2?10-5.

3. Hanuwwre ypaBHeHve peakuumn ruaponnsa n ykaxure cpeny B pactsope xnopuga xpoma(lll).

4. "anbBaHNYECKUIA 3NEMEHT COCTOUT M3 CTAHAAPTHOrO ONIOBSAHHOIO 3N1eKTPOoAa U MELHOTO B
pacTteope cynbcpata meau(ll) ¢ koHueHtpaumen 0.0001 monb/n. Yemy pasHa 3C aTtoro anemeHTa ?.
CraHpapTHble NOTEHUManbl ONOBSAHHOMO M MELHOMO 3N1EKTPOLOB COOTBETCTBEHHO paBHbl -0.14 1
+0.34 B.

5. Monbepute KOAPMULIMEHTHI METOAOM 3NIEKTPOHHOro 6anaHca.
K2UO4 + PH3 + HCIl = UCI2 + H3PO4 +...

BapwuaHr 2.

1. Kakoii 06bem pacteopa xnopuaa xenesa(lll) c koHueHTpaumeit 0.2 monb/n Tpebyetcs ans
B3anmMogencTema ¢ 50 Mn pactesopa rmapokcmaa Kanms ¢ KoHueHTpauuen 0.3 monb/n?

2. PacTBop cnaboro ogHokncnotHoro ocHoBaHust MOH ¢ koHueHTpauwmeit 0.01 monb/n nmeet pH =
10. Onpenennte KOHCTaHTy auccoumaumm aToro OCHOBaHUS.

3. Hanvwwnte ypaBHeHWe peakumm ruaponmaa n ykaxute cpegy B pactsope K3VO4.

4. lNMoTteHuman menHoro anekTpomda paeeH +0.25 B. Yemy paBHa koHueHTpaumsa noHos megu(ll)
pacTteope ? CTaHOapTHbIM NoTeHuman MegHoro anektpona paseH +0.34 B.

5. NMopbepunTe K03 PMLMEHTHI METOLOM 3NIEKTPOHHOro 6banaHca.
MnO2 + KCIO3 + KOH = K2MnO4 + KCI +...

NMPUMEPBI BUNTIETOB K 9K3AMEHY

@1

1. HeMy paBeH akBMBaneHT opTopoCEOPHON KNCNOThI B peakLmm

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

A 196; b 98;B49;I 32,7; 0 16,3.

2. KakoBa CTpyKTypa ypoBHS ¢ =5 B aToMe Bonbppama ?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; I' 5s05p35d5513; [ 5s25p65d10.
3.1. Kakosa rubpuamsauns Fe3+ B coeanHernnmn H[FeCl4] ?

A HeT rnbpuamnsauun; b sp; B sp2; I sp3; [ d2sp3; E sp3d2.

3.2. Kakoi ctaHeT KOBaneHTHOCTb KpeMHUs nocne B3anmoneiictens SiF4 ¢ nsboitkom HF ?
A2;63;B4;I5; 6.

4. Ons peakumm 02 + 2802 [1 2503 Kp = 800 npu 5000C. Boluncnnte KoHLeHTpaumo 02, ecnu
N3BECTHO, 4TO KOHLUeHTpaumm 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, [H=290 kO x/mMonb. B KaKyto CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN TeMnepaTypbl ?

A He cmectutes; B 0 ; B [.
6. Kakos 3Hak G tasHus nbaa npu 263 K:

PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%
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A G>0: 6 1G=0; B 1G<0:?

7. Mpepnonaras aoMccoumaumio NonHoW, onpeaennTte, Npu Kakon Temnepatype bynet kKunetb
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 pactBopa conepxutca 36,5 r HCI. Boluncnute pOH pactsopa.

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

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

A 1/(2,5104*0,1); 6 0,1/(2,5*104); B 0,1; I [0,1/(2,5*104)]1/2; O [1/(2,5*104*0,01)]1/2;

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

A2;64;B6;I 8; 1 10.

10. Komcc.cnabo 04HOOCHOBHOM KincnoTel paBHa 10-5. Beluncnute pH 0,1 H. pacTBopa aToi
KWUCNOTBHI.

A1;66;B3;I 8;14.

11. Boiyucnute 9C ranbBaHN4eCcKoro anemMeHTa cocrosiero n3 Fe-anektpona, norpy>XeHHoro B
0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, norpyxeHHoro s 0,001 M pactsop AgNOS3. EO(Fe2+/Fe)
=[10,44B; E0(Ag+/Ag) = +0,80B.

A +0,242: 5 +1,122: B [11,122; I - [l0,242: O +1,476.

12. PaccMoTpute OKUCINTENbHO-BOCCTAHOBUTENbHbIN Npouecc: H2S5203, HCIO 0 SO42|:|, S, cill.
YpaBHANTE OKUCUTENbHO-BOCCTAHOBUTENbHYIO peakumio U OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HCIO yyacteyet B peakumm ? A1; 65 2; B 3; T 4; [1 5.
2) Ckonbko monekyn H2SO4 obpasyetcs ? 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.

@2

1. Bbluncnute 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-noaypoBHe atoma naHtaHa ? A0;61;B7; 1 9; 1 11.
3.1. Kakos yron mexay cBsi3simu B monekyne AsBr3 (p3-HernbpuamnsosaHsbl) ?

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 paBHoBecHoW razoson cmecu PCI5 [ PCI3 + CI2 npu 2500C 1 202,6 klNa copgepxutca 40,7%
CI2 no o6bemy. Buiuncnutb napumnansHoe naeneHune PCI5.

A82)5;b637,7,B164,9; I 75,4; [1 20,6 kla.

5. B cucteme yctaHosunocb pasHosecue CO2(r) + H20(x) I H2CO3(p-p) . B kakyto CTOPOHY OHO
CMECTUTCS NPU NOHUXEHUN faBNeHns ?

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 pacteop bynet
KuneTb npu 6onee BbICOKON TemnepaType ?

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

8. KoHueHTpauus cnaboii kucnotbl ysenuynsaetcs B 100 pas. Bo ckonbko pas yBenmuuntcs
(YyMeHbLINTCA) cTeneHb anccoumnaumnm KUCnoTbl ?

PernctpaunoHHbIn HoMep ;;?{I;TEPPCSH’{T%%
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All 8100 pa3; 60810 pas; Bl 810 pas; I [l B 100 pas; O He namenutcs.

9.1. 3anuwute BbipaxeHue ans KHect.1 komnnekca [Cu(NH3)2]Cl.

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

I {[Cu(NH3)+][NH31}/[Cu(NH3)2+]; O [Cu(NH3)2+]/{[Cu(NH3)+][NH3]}.

9.2. Kakne n3 nepeymcneHHbix MoHOB 6eCLBETHbI ?

A [Cu(NH3)2]+; B [CuF4]2l; B [CdCl4]2 [; I [FeCl4] [; O [Cu(NH3)4]2+.

10. Komcc.cnabo 04HOOCHOBHOM KncnoTel paesHa 10-4. Belamncnute pH 0,01 H. pacTBopa aToi
KWUCNOTBHI.

A3;b64;B5;I6;07.

11. Boiyucnute 9C ranbBaHnyeckoro anemeHta coctoswero n3 Ni-anektpona, norpy>XeHHoro B
0,01 M pacteop NiCI2 u Au-anekTpoga, norpyxeHHoro B 51004 M pacteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = []0,238. A +1,730; 6 11,730; B[1,152; I +1,152; [ +1,818.
12. PaccMOTpUTE OKMCMTENBbHO-BOCCTAHOBUTENbHBIN npoLiece: Fe304, HNO3 [l Fe3+, NO.
YpaBHSAATE OKUCNNTENbHO-BOCCTAHOBUTENBHYIO peakumio 1 OTBETbTE Ha BOMPOCHI.

1) Ckonbko monekyn HNO3 yyacteyet B peakuumn ? A1; 6 3; B 9; I 14; [1 28.

2) Ckonbko Boabl obpasyetcs ? A1; b6 3;B9; " 14; [ 28.

3) YeMmy paseH akBuBaneHT okucnutena ? A 63/3; b 63*11; B 63; [ 232; [1 232/3.

7.1. OcHOBHas nuTeparypa:

1. AxmeTos, H.C. Obwas n HeopraHnyeckas xmmmns [9nekTpoHHbI pecypc] : y4ebHuk / H.C. AxmeTos.
? OnekTpoH. aaH. ? CaHkT-lMetepbypr : JlaHb, 2018. ? 744 c. ? Pexum pgocTyna:
https://e.lanbook.com/book/107904. ? 3arn. ¢ akpaHa.

2. AxmeToB, H.C. JlTabopaTopHble 1 CEMUHAPCKME 3aHSATUS NO 0OLWeiR 1 HeopPraHNYecKon XMMnn
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue / H.C. Axmetos, M.K. Aanzoea, /1.M. bagbirnHa. ?
OnekTpoH. faH. ? CaHkT-MNeTtepbypr : JlaHb, 2014. ? 368 c. ? Pexum goctyna:
https://e.lanbook.com/book/50685. ? 3arn. ¢ akpaHa.

3. Ceepanoea, H.I. Obwas n HeopraHnyeckast XMMusi: aSKCnepuMeHTasbHble 3a4a4M U yNpaxXHeHUs
[OnekTpoHHbI pecypc] : y4ebHoe nocobue / H. L. CeBepanosa. ? AnekTpoH. aaH. ? CaHkT-MNetepbypr
: lanb, 2013. ? 352 ¢. ? Pexum pgoctyna: https://e.lanbook.com/book/13007. ? 3arn. ¢ akpaHa.

4. KysHeuos, [.I'. OpraHuyeckas xvmms [OnekTpoHHbIin pecypc] : yuebHoe nocobue / O.T.
KyaHeLoB. ? OnekTpoH. faH. ? CaHkT-lNeTtepbypr : JlaHb, 2016. ? 556 c. ? Pexum goctyna:
https://e.lanbook.com/book/72988. ? 3arn. ¢ akpaHa.

5. lOposckas, M.A. OcHOBbI OpraHM4eckoin XMMnmn [SNeKTPOHHBIR pecypc] : yuebHoe nocobue / M.A.
tOpoBckas, A.B. KypkuH. ? OnekTpoH. aaH. ? Mockea : MIapatenbcTBo 'Jlabopatopust 3HaHuiA', 2015.
? 239 c. ? Pexum goctyna: https://e.lanbook.com/book/66365. ? 3arn. ¢ akpaHa.

7.2. lononHuTenbHasa nureparypa:

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

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 obuein xmmmnn [SnekTpoHHbIA pecypc] : yuebHoe 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.
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4. OpraHunyeckas xmmusi [9nekKTpoHHbI pecypc] : yuebHoe nocobue / O.6. bepeauH [u ap.]. ?
OnekTpoH. faH. ? CaHkT-letepbypr : NlaHb, 2014. ? 240 c. ? Pexum goctyna:
https://e.lanbook.com/book/44754. ? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:

HeopraHnyeckas xumus - http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/

HeopraHuyeckas xumns. Jlekumm ons cTyoeHToB NepBoro kypcea -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

HeopraHnyeckas xumusi. YuebHole matepuansl - http://www.chem.msu.su/rus/teaching/inorg.html
Obwas xumnga H.J1. I'nuHka - http://www.for-stydents.ru/himiya/uchebniki/obschaya-himiya.html
Y4ebHble MaTepuansl - http://paramitacenter.ru/content/uchebnye-materialy-po-hymii_9-10kl

8. MarepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumniaunHbl "Xumunsa n matepuanosefeHme" npeanonaraet NCNonb30BaHMe CreayoLwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEeOMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOI0 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe MHTepPaKTMBHON TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, BecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3M1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ONSt HUX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboynx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHOM KOMMbloTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HANMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 gpyrux BeOywwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHuim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCrManbHOMY KONMMYECTBY NPOCUbHbBIX HanpasneHun ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

Nekunn No gUCLMNIMHE NPOBOASTCS B ayANUTOPUN, OCHAWEHHO MyNbTUMEONAHLIM MPOEKTOPOM,
npenapaTUBHbLIM CTOSIOM U CMCTEMO BEHTUNSALMM (415 NoKa3a AEMOHCTPALMOHHOMO 3KCMepUMEHTa).
B ayomTtopum umetotcst Heobxoanmble y4ebHo-HarnsaHble nocobus - MNepuoaunyeckas tabnuua ..
MeHaeneesa, psag HanpPs>XXeHuin Metannos, Tabnuua pacTBOPMMOCTY CONEN.
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